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RECOMMENDATIONS
 

The writing team, having reviewed Peru's crop protection problems, its
 
current resources to reduce those problems, and its institutional structures
 
through which those problems must be addressed, and having examined the
 
research, extension, and educational capacities of the country that focus on
 
crop protection, believes that the time is right for Peru to mount a major,
 
nationally coordinated effort in crop protection.
 

Current Status Of Integrated Crop Protection In Peru
 

The integrated crop protection (ICP) personnel that once exemplified the
 
cutting edge of ICP in Peru have long since been dissipated and are now
 
Jemoralized. The institutional resources and commitment in extension and
 
research have been all but dismantled and discouraged. On' y the educational 
institutions are intact and are committed to ICP.
 

Bank Loans For Crop Production In Peru
 

The recently negotiated loans and grants to the Government of Peru (GOP),

mainly from the World Bank, the Inter-American Dvelopment Bank, and the United
 
States Agency for International Development (USAID), have provided in excess
 
of $100 million to upgrade agricultural production. A reasonable portion of
 
these monies is meant to be used to reconstruct Peru's ICP component. Such a
 
component must be solidly linked to the overall effort in crop production
 
research, extension, and education (REE).
 

INIPA And UNA Work Together
 

This proposed ICP component, if it is to be successful, must result in
 
the consolidation of existing dissipated talent. It must also result in a
 
rekindling of the spirit of ICP that was once so evident in Peru. Because the
 
Universidad Nacional Agraria (UNA) represents the current strong hold of human
 
talent in ICP and because the Instituto Nacional de Investigacion y Promoccion
 
Agropecuaria (INIPA) of the GOP represents the leg.' entity responsible for
 
national crop protection, we feel a first step towards the reconstruction of
 
an exemplyary ICP component necessitates the intimate and prolonged
 
cooperation of INIPA and UNA. Neither institution alone could reconstruct the
 
component; a partnership and team effort are required.
 

National Crop Protection Program (NCPP) (see figure next page)
 

We believe that INIPA, because of its legal responsinilities, must be in
 
charge of any long-range national effort in ICP. We further believe that the
 
format chosen by INIPA for its national commodity programs (DPNs) is an
 
acceptable template upon which to construct a National Crop Protection Program
 
(NCPP). We caution that parts of the NCPP might best be subcontracted to UNA 
(e.g. centralized services mentioned below, protection consultants, student
 
theses, and all training/retraining programs). We also caution that the
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success of such a component depends upon the monetary resources available to
 
achieve the desired goal. Not only is adequate funding of the utmost
 
importance, but expediency, timeliness, and lack of bureaucratic tie-up are
 
also of the highest importance.
 

The NCPP Directorate
 

We recommend that the NCPP be established and a Director and Co-director
 
(together forming the Directorate) be chosen. Dr. Fausto Cisneros of JNA is
 
the obvious choice for one of the two positions. Dr. Cisneros has credentials
 
of an extremely high international caliber. He could easily fill either
 
position. Furthermore, he has a pre-eminent reputation nationally and would
 
command the respect a member of the Directorate would need to achieve desired
 
goals.
 

The National ICP Center
 

The talent base for ICP in Peru is minimal. Even if expatriate and
 
dissipated Pcruvian talent were incorporated into the NCPP, enough talent
 
could not be gathered to fully staff all of the experiment stations with
 
highly qualified experts. The strategy we recommend is to concentrate the
 
scarce national ICP talent at La Molina (utilizing the partership concept
 
between INIPA and UNA) and have this talent available to help solve crop
 
protection and technology delivery prohlems on a national level. In other
 
words, these experts would be on call to regional and local projects to help
 
set up proper experiments to solve specific problems. We suggest that this
 
portion of the NCPP be given. a cohesive name such as the National Integrated
 
Crop Protection Center. Attached to such a center should be the highly
 
trained experts in various crop protection disciplines and, as well,
 
service-oriented efforts such as pest identification, literature assemblage,
 
statistical, word processing, and editing capabilities. Many of these
 
service-oriented efforts, we feel, should be subcontracted to UNA.
 

Regional Integrated Crop Protection Projects
 

A NCPP cannot be initiated at full capacity at every experiment station
 
in Peru. Moderately qualified talent and funds for this sort of all-out
 
effort do not exist. Instead, we recommend that pilot ICP projects he
 
initiated at sites where other DPNs are headquartered. The sites we feel
 
should contain strong ICP projects are 1) The Lambayeque Valley, 2) Tarapoto,
 
3) The Mantaro Valley, and 4) Tie Alto Huallaga. The first three sites will
 
deal mainly with ICP of annual food crops, the fourth with ICP of perennial
 
crops. These pilot projects should cover the major crops of the region and
 
the ICP talent at each should form cohesive units we are terming Regional ICP
 
Teams (RT). These teams should have the basic responsibility of establishing
 
integrated crop protection procedures for the crops of the area. They should
 
work across crops on a regional basis. Their findings should form the
 
technology base that should he transferred through the Training and Visitation
 
(T P)V) methods already a part of extension. Attached to and forming an
 
integral part of each RT should be one or two crop protection extension
 
specialists. They will form the bridge between the RT researchers and the
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T & V extension specialists.
 

Training and Retraining
 

Perhaps the most urgent and important recommendation is for massive
 
training in ICP. Without it, the program cannot endure over the long-term.
 
With it, such a program could flourish. Intensive courses in ICP and
 
pesticide safety have already left their collective mark on the ICP talent of
 
Peru. Unfortunately, that is not enough. UNA must be given ample support to
 
process many Ingenieros Agronomos in ICP over the next five to ten years. It
 
must also process a number M.S. level scientists in the various ICP-related
 
curricula it offers. Many of the most promising scientists must be sent
 
abroad for training at the Ph.D. level, especially in the ICP disciplines not
 
well represented in Peru today, e.g. vertebrate pest management specialists,
 
weed scientists, nematologists, and technology transfer communications
 
specialists. Many of these Ph.D. scientists when they return to Peril should
 
be employed by UNA to strengthen UNA's capabilities to train Ing. Agr. and
 
M.S. level scientists, mainly for INIPA.
 

Vertebrate Pest Management Situation
 

Because no one currently exists in Peru that can take charge of and 
develop the vertebrate pest management aspects of ICP, we have proposed a 
crash program in this area (see Annex F). It should not be divorced from the 
overall NCPP but it should form a high priority within the National ICP 
Center.
 

Centro de Introduccion y Cria de Insectos Utiles (CICIU)
 

CICIU is a valuable and unique unit within INIPA. One of the priority
 
concerns is to infuse that institute with much needed operating funds and to
 
draw it into the main decision-making operations of the National ICP Center.
 
Its focus on biological control must be coordinated with the overall focus of
 
the NCPP.
 

Regional ICP Projects and Budgetary Considerations
 

Actual RT projects have not heen spelled out in this document. We feel
 
that once the overall concept of the NCPP is accepted and its formation set in
 
motion, the scope of research and extension of each RT, as well as actual team
 
composition, can be delineated. Similarly, a budget has not been compiled for
 
the program as a whole nor for various portions there of. The writing team
 
does have preliminary, albeit sketchy, budgets and many ideas concerning RT
 
scope for each region. We would be most willing to put our thoughts into a
 
document if and when that amount of detail will serve the ends of establishing
 
a comprehensive crop protection program for Peru.
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GLOSSARY OF ACRONYMS 

AID Agency for International Development, USA 

AID/PERU United States Agency for International Development, 
Peru Mission 

AID/WASHINGTON United States Agency for International Development,
Washington Office 

BAP Banco Agrario del Peru 

BIFAD Board for International Food and Agricultural Development 

CATIE Centro Agronomico Tropical de Investigacin y Ensenanza 

CGIAR Consultative Group on International Agricultural Research 

CIAT Centro Internacional de Agricultura Tropical 

CICIU Centro de [ntroduccion y Cria de Insectos Utiles, INIA, 
Peru 

CICP Consortium for International Crop Protection 

CIMMYT Centro Internacional de Mejoramiento de Maiz y Trigo 

CIP Centro Internacional de la Papa 

CRSP Collaborative Research Support Program 

DPN Director de Programa Nacional 

DWRC Denver Wildlife Research Center 

ECASA Empresa Comercializadora del Arroz S. A. 

ENCI Empresa Nacional de Comercializacion de Insumos 

FAO United Nations Food and Agriculture Organization 

FOPEX Fondo de Promocion de Exportaciones No Tradicionales 

GOP Government of Peru 

IARCs International Agricultural Research Centers 

ICP Integrated Crop Protection 

IDB Inter-American Development Bank 

INIPA Instituto Nacional de Investigacion y Promocion 
Agropecuari a 
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INTSOY International Soybean Program 

NCPP National Crop Protection Project 

REE Research, Education and Extension Project 

RT Regional ICP Team 

T & V Training and Visitation Approach To Extension 

UC/AID University of California at Berkeley/AID Pest 
Management Project 

UNA Universidad Nacional Agraria, La Molina, Peru 

USAID United States Agency for International Development 

USDA United States Department of Agriculture 
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INTRODUCTION
 

Peru's agricultural food production is severely limited by two underlying
 
constraints: 1) limited farm production and 2) a recent past political
 
climate that has crippled the agriculture sector. Les- than 3% of Peru's land
 
surface is under cultivation. This restricted agricultural land base, coupled
 
with Peru's high rate of population increase, is pressuring the current
 
Government of Peru (GOP) to improve agricultural productivity on existing
 
lands througn a combination of irrigation and reclamation schemes and research
 
and extension efforts and throujgh expanding its agricultural land base by
 
clearing and developing the naturally
 
vegetated lands of the upper selva
 
(jungle) zones east of the Andies
 
Mountains (Figure 1).
 

ECOLOGICAL 	ZONES:
 3L
= coastal 
= sierra 
= upper selva 

[I] = lower 	selva 

PROPOSED ICP REGIONAL CITES:
 
1. Alto Huallaga (upper selva)
 
2. Lambayeque Valley (coastal)
 
3. Montero Valley (sierra)
 
4. Canete 	Valley (coastal) .
 

5. Cajamarca (lower sierra)
 

Figure 1. 	Map of Peru showing coastal, sierra, upper selva, and lower selva
 
ecological zones, with proposed regional sites (1-5).
 

Source: Parker et al. 1982.
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During the military regime of the 1970s, performance in the agriculturesector declined dramatically as Peru underwent a major land reform.
Agricultural research was paralyzed and technical assistance was virtually
eliminated as extension personnel became heavily involved in the agrarian

reform. The division of land, mostly on a collective basis among laborers

with little or no knowledge of cooperative management, proved a failure for
 
the most part. Price controls, imposed by the GOP as a means of subsidizing

the consumer, provided little incentive to the grower and were a primary 
cause
 
of a continuing massive rural 
to urban labor migration. Agricultural

production declined during the 1970s and Peru's balance of payments position

deteriorated as food imports increased by more than 20% (World Bank 1982).
 

The present regime has 
declared that marketing of agricultural products
will be uncontrolled except when the Ministry of Agriculturg imposes

limitations for reasons of public health, plant and animal 
quarantine, soil
 
conservation, rationing of water, or conservation of biota. 
 Price controls
 
are 
only possible by Supreme Decree, and if subsidies are imposed, they are
 
not 
to be at the expense of the grower (USAID/Peru 1982). Improving

agricultural production in Peru is the GOP's top priority (USAID/Peru 1982).
 

All food, forage, and fiber crops grown in Peru are attacked by a complex
of pest species, including a wide variety of weeds, viruses, fungi, bacteria,

nematodes, insects, and vertebrates. These exact a heavy toll on potential

quality and quantity of agricultural products (Beingolea 1973). In a country

like Peru, it is almost impossible to stabilize and increase yields without a

viable crop protection component that encompasses research and extension
 
acitvities. Indeed, crop protection is 
one of the fundamental cornerstones of
 
crop production and must be built solidly into the framework and
 
infrastructure of the agriculture sector.
 

Because crop protection is so vital to the success of any crop
production improvement program, the GOP requested AID/Peru to assess the crop

protection problems of the country and asked for recommendations of viable
 
solutions to them on a national scale.
 

RECENT INTEGRATED CROP PROTECTION DEVELOPMENTS
 

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

in 1972 (Apple and Smith 1972). That same year multidisciplinary teams
 
reported on the integrated crop protection situation in Central 
America
 
(Caltagerone et al. 
1972) and in parts of South America (Echandi et al. 1972).

These and related activities in ICP were supported by the United States Agency

for International Development (AID) through a contract to the University of

California at-Berkeley under a program entitled the UC/AID Pest Management and

Related Environmental Protection Project. This project eventually evolved
 
into the current Consortium for International Crop Protection (CICP) with

Professor R.F. Smith as 
its Executive Director. This project has concentrated

heavily on Latin America, emphasizing intensive courses, seminars, and
 
workshops aimed at two distinct but rel'ted 
themes: 1) pesticide safety and
environmental protection and 2) concepts and practices of integrated crop

protection. Two intensive courses on integrated crop protection were held at

the Centro Internacional de la Papa (CIP) at La Molina, one in 1978 and one in
 
1981. A seminar on pesticide safety was held in Lima in late 1982.
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AID also supports a weed science technical assistance and research
 
program headquartered at Oregon State University. 
 The program, emphasizing
small farm weed management projects in Central America, Colombia, Ecuador,
Brazil, and the Philippines, has conducted numerous intensive weed science
 
courses throughout Latin America and in the United States of America.
 

The Denver Wildlife Research Center (DWRC), a facility of the United

States Fish and Wildlife Service, Department of the Interior, located in
Denver, Colorado, emphasizes research on the reduction of damage caused by

vertebrate pests to agriculture and other areas of human endeavor. AID has
 
supported developmental DWRC research and fact finding missions since 1967,

including trips to Peru in 1977 (Mitchell 1977) and 1978 (Mitchell and Elias
 
1978). AID and GOP personnel, along with DWRC experts, discussed and

summarized vertebrate pest situations and control possibilities in various
 
parts of Peru.
 

The international agricultural research centers 
in Latin America--Centro

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

de Agricultura Tropical (CIAT), and Centro Internacional de la Papa

(CIP)--have added greatly to national 
ICP potential through identification of

germplasm with resistance or tolerance to various disease-Cdusing pathogens,

nematodes and, more recently, insect pests. 
 These Centers maintain active

breeding programs, many of which focus on incorporating resistant traits in
 
agronomically desirable phenotypes. 
 Small farm cropping systems activities
 
have been initiated at several Centers and at the Centro Agronomico Tropical

de Investigacion y Ensenanza 
(CATIE) in Costa Rica, and their current emphasis
 
on research of the total system (CGIAR 1978) is consistant with the objectives

of integrated crop protection as defined in this document.
 

Peru, a pioneer in the modern concepts of integrated crop protection

(ICP), has a long and historic involvement through its cotton industry. Many

of its senior protection scientists are keenly aware of these concepts and are
 
eager for the opportunity to once again put them into practice.
 

Besides Peru's historic involvement in ICP and the intensive courses in

ICP offered at CIP in La Molina, recent have
several activities in Peru 

contributed to the ICP approach to pest control. 
 The AID/Peru project on soy

and corn production on small farms (USAID/Peru 1976), contracted to the
 
Univerity of Illinois at Urbana-Champaign and its International Soybean

Program (INTSOY), initiated an insect pest management program for soybeans
 
grown in the upper selva of Peru. 
 This project built upon the knowledge base
 
gained by plant protection personnel during intensive ICP courses and
 
succeeded in defining and implementing a pest management program at the
 
researcher and grower levels (Annex G)(Irwin et al. 
1981a).
 

In 1980, a Title XII planning team for ICP in Latin America visited Peru
and three other countries and recommended Peru as the primary country site for
 
a Title XII Collaborative Research Support Program (CRSP) in ICP 
(Irwin et at.
 
1980). AID/Peru decided to complement its comprehensive research, extension,

and education project (AID/REE), contracted to North Carolina State University

(USAID/Peru, 1980), with a crop protection component from the ICP CRSP.
 
Unfortunately, the Title XII ICP CRSP was 
not funded by the Joint Research

Committee of the Board for International Food and Agricultural Development

(BIFAD). Thus the AID/REE project became vulnerable because it lacked a
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specific and adequate plant protection component. In 1981, Drs. R.F. Smith
and J.L. Apple visited Peru and drafted a document outlining the commodity

priorities for an impending ICP program at a national level 
(Smith and Apple
1981). Later, the Instituto Nacional de Investigacion y Promoccion

Agropecuaria (INIPA) of the Ministry of Agriculture, GOP, requested AID/Peru

to assemble a study team to evaluate Peru's ICP potential and develop outlines
for a comprehensive national ICP program. 
 The study was postponed because one
team member was in Peru on another assignment, and so lie was asked by AID/Peru

to develop an independant discussion piece on 
an 	ICP program for Peru

(Irwin 1981). 
 AID/Peru, acting through AID/Washington, then contracted CICP 
to 	bring in 
a four member team to develop an ICP proposal with focus on
food crops emphasized in the REE project, i.e. 	

the
 
rice, potatoes, corn, grain


legumes (primarily beans, soybean, peanut and cowpea) and small grains

(primarily wheat and barley).
 

Recently, INIPA was awarded two large loans 
in the crop production area,
one by the World Bank (World Bank 1982) and one by the Interamerican

Development Bank (IDB 1980). 
 Each contains a crop protection component, but
neither is specific as 
to how the protection components will function within

the overall strategy of INIPA's crop production strategy. Meanwhile, INIPA
has used some of the World Bank loan to contract an Israeli group, TAHAL, to
implement a comprehensive and intensive extension program built 
on 	the
 concepts of training and visitation (T&V)(Benor and Harrison 1977). Although

it is not known if the T&V concept is sufficiently flexible to accomodate the
transfer of ICP technology to growers, a system of extension now exists and is
available to attempt the transfer of such technology.
 

TEAM MISSION
 

The AID/Peru ICP Planning Team was specifically instructed to:
 

a) 	Define the nature and magnitude of ICP problems of Peruvian food crops
 
emphasized in the REE document;
 

b) 	Assess the human, facility, equipment, and supply resources needed to
 carry out a national ICP program; identify shortfalls in resources to

fulfill 
ICP needs; and determine to what extent these shortfalls can
be 	met by 
recent and impending contracts between the government of

Peru (GOP) and various funding agencies (AID, Interamerican
 
Development Bank (IDB), 
the Food and Agricultural Organization of the
 
United Nations (FAO), and World Bank); and
 

c) develop a strategy for implementing and managing a comprehensive ICP
 
program for Peru.
 

TEAM COMPOSITION
 

MICHAEL E. IRWIN, Team Leader, Enotomologist, University of Illinois 
at
 
Urbana-Champaign
 

LARRY K. BOND, Agricultural 
Economist and Extension Specialist, Utah
 
State University
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JOHN W. DE GRAZIO, Vertebrate Pest Management Specialist, Denver Wildlife
 
Research Center, Department of the Interior
 

MYRON D. SHENK, Weed Scientist, Oregon State University
 



CROP PROTECTION: RATIONALE, CONCEPT, APPROACH
 

RATIONALE
 

Crop protection is a necessary and integral 
part of crop production. A
concerted effort in crop protection for the Peruvian farm sector is justified

from several standpoints, some of which will be discussed below. Data

addressing these issues 
are scarce and their accuracy somewhat questionable.

They do, nonetheless, serve as approximations of imputs and losses and

therefore serve to point out the toll pests exert on 
the wellbeing of the

agriculture sector of Peru. 

Crop Loss Assessment
 

A symposium sponsored by the Sociadad Entomologica del Peru in 1973,

addressing crop losses due to pests in the agriculture sector of Peru, brought

available crop loss data together for the first time. 
 These data were

gathered during the late 1960s prior to the initiation of the agrarian 
reform.

Because crop protection practices deteriorated during the 1970s, we feel that
 
relative crop loss estimates due to pests increased substantially during the
 
1970s and early 1980s.
 

Beingolea (1973) estimated a national loss of equivalent land area
planted to crops in 1967 at about 9.1% 
due to insect pests. Sarmiento (1974),

in a more detailed analysis of crop production in 1971, concluded that
 
equivalent land area loss amounted to 
14.4% for insect pests alone (Annex B,

Table 21). In the 1971 estimates (Sarmiento 1974), insect pests were found to
have reduced yield by 13.4% and pests accounted for a 16.4% reduction in cash
 
income to farmers. These estimates are somewhat higher than those of
 
Beingolea (1973).
 

Arevalo, 
D. (1973a) estimated national losses of equivalent land area
planted to crops in 1967 at about 15.5% 
due to plant diseases (bacterial,

fungal, and viral), and 
documented yield reductions at 17.5% with an 11.3%

reduction in cash income to growers (Annex B, Table 22). 
 Nematodes caused
 
dramatic yield losses according to Arevalo (1973b). These amounted to about
 
26% of the equivalent land area under cultivation, 27% reduction in yields,

and 18.7% 
loss in cash income (Annex B, Table 23). Sanchez, D. (1973)

documented high weed-caused losses as well, reporting that weeds caused crop

reductions 
in the range of 22.3% with a net loss in cash income of about 20.3%
 
(Annex B, Table 24). Losses due to vertebrate pests exceeded US$4 million in
 
1976 (Annex B, Table 20) (Ministeric. de Alimentacion, Subdireccion de Sanidad
 
Vegetal). These amounted to over cash loss.
1% net 


Available data 
confirming crop losses support the supposition of

widespread and staggering losses (Table 1). If these losses are summed, cash
 
losses to growers for all crops and for all 
pest classes approximated an

overwhelming 67.7% or US$ 188.5 million in 1967. This figure is too high, for
 
one cannot assume that total crop loss 
is the sum of losses from each and
 
every pest species. Interactions, still poorly understood, make such
 
interpretations erroneous 
and misleading. Yield losses and accompanying data,

presented for each pest class and 
for many of the major commodities grown in
 
Peru (Annex B, Tables 20-24), only indicate preharvest losses. Sarmiento
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(1974) suggested an additional 10% reduction due to postharvest attack by

insect pests alone.
 

Monetary losses are an obvious 
result of reduced yields; however, price

discounts levied for poor product quality also result in monetary losses.
 
Thus pests cause monetary losses because they reduce yields and because they

lower product quality.
 

Vertebrate pests are among the factors contributing to a widespread and
acute disparity between population and available food in many developing

countries. Historically, vertebrates have not received the degree of

attention given to other agricultural pests. Vertebrate damage in agriculture

involves a variety of crops and animal 
species (primarily rodents and birds),

and it has become increasingly evident that they play a major role in limiting

production. Direct losses to vertebrates occur throughout crop development

and under postharvest storage conditions. 
 Losses may alter the food value, as

when rats selectively remove the germ from stored corn, 
or may result from

contamination of food with urine, feces, feathers, 
or hair. Indirect losses
 
may result from animals burrowing into earthen dams and levees. 
 Some rodent
 
species may significantly reduce reforestation potential, disturb rangelands,

or severely damage orchards. Birds, sometimes numbering in the millions, can

decimate grainfields. Associated diseases, which 
are infectious to man or
 
domestic animals, are also an important factor.
 

Contacts with agricultural personnel, 
reviews of available literature,

and first hand observations indicate that vetebrate depredations of
 
agricultural crops occur throughout Latin America and are, 
in some instances,
 
a limiting factor in agricultural production. Except in a few isolated cases,

little organized and reliable information is available on the species and
 
crops involved, the degree of damage, and the resultant impact on the
 
agricultural economy. 
 Meager attempts have been made to define the problems,

or evaluate the suitability of control agents or methodologies, primarily

because few of the persons responsible for crop protection in Latin American

countries have little training or experience in vertebrate pest control.
 

In the absence of other data, information on crop losses in other Latin

American countries compiled by the Denver Wildlife Reserch Center (DWRC) are

presented to illustrate the potential severity of vertebrate problems. 
 Rodent

damage to corn 
in one area of Honduras during 1976 was estimated at 24-28%;

rodent damage to rice in Nicaragua was estimated at 26% in 1971; observations
 
of dove damage to sorghum plantations in Uruguay ranged from 30% to 40% in

1977; reports from a program in Nicaragua indicated losses of 34% and 21% in
 
corn and beans, respectively, on small farms in the Matiguas area. An FAO
 
plant protection bulletin states, "Disastrous crop lossess are reported

repeatedly from Northeast Brazil. Argentina's crops are subject to severe

attack by rodents. Rangeland destruction by rodents is an important problem

in Chile". An April 1977 report of the Agricultural Attache in Guatemala
 
stated that a DIB loan for planting African oil palm in the Aguan Valley of

Honduras was only 16% 
utilized, partially as a result of a rodent infestation
 
that destroyed almost 500 has. of new plantings within 
a 2-month period".
 

These data emphasize the enormous impact pests of all classes have on

production potential in Peru. 
 In fact, pest complexes are so important that
 
they constitute limiting factors to crop production in several areas of Peru.
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Without a viable crop protection component in the agriculture sector, the

potential to increase and stabilize yields in a country like Peru is severely

restricted.
 

Table 1. Percentage preharvest yield loss for selected crops by various
 
classes of pests in Peru, 1967 data
 

Crop Insects Diseases Nematodes Weeds 

Grain Legumes 20 10 15 6 
Maize 20 3 - 6 
Potato 20 25 20 5 
Rice 1 5 - 10 
Small Grains 0 20 - 10 

Banana 30 25 10 1 
Cacao 10 20 5 1 
Citrus 11 25 5 2 
Coffee 1 5 5 5 

Sources: 	 Beingolea 1973, Arevalo, D. 1973a, Arevalo, D. 1973b,
 
Sanchez, D. 1973.
 

Pesticide 	Use Assessment
 

Pesticides are used more for commercial production than by small
subsistance farmers. 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 and the practice

stems 
from a solid knowledge base of integrated crop protection.
 

Most of the pesticides used in Peru are 
confined to the coastal irrigated

valleys. 	 Nearly 30% of the farm units on 
the coast use pesticides of some
 
sort and each unit spends an average of US$127 per season. A!bout 5% of the
 
farm units in the sierra use pesticides, each expending an average of US$13
 
per season. Even fewer of the farm units in the upper selva use 
pesticides

(3%), but each spends an average of US$29 per season on these products (Table
 
2) (Beingolea 1973).
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Table 2. Pesticide use by agricultural farm units in Peru, 1964 data
 

Farm Unit Pesticide Use Coast Sierra Selva PERU
 

Farm units using pesticides (%) 23 5 3 7 

Expenditure (US$) per farm unit
 
for pesticides, including farms
 
not using pesticides 36 1 1 3
 

Expenditure (US$) per farm unit
 
for pesticides for only those
 
farms using pesticides 127 13 29 49
 

Source: Beingolea 1973.
 

In 1980, a group of agricultural chemical company representatives

estimated that the annual sales of all pesticides in Peru was between US$
 
12-15 million, approximately 50% being insecticides, 30% herbicides, and 20%

fungicides (Irwin et at. 1980). Many of these chemicals 
are costly, being

imported into Peru as raw or 
finished products (Tables 3 and 4). Large-scale
 
growers with cash crops can and do afford crop protection through pesticide

applications; small-scale farms, conversely, cannot afford to 
buy pesticides

and therefore use far less.
 

Table 3. Importation of pesticides in kilograms by class, Peru 1970-1977
 

Technical Forumulated
 
for Formulation for Direct Sale
 

Insecticides 5,444,700 2,291,900
 
Fungicides 1,923,000 3,092,700
 
Herbicides 1,364,000 4,325,100
 

Source: Victor 1982.
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Table 4. Importation of pesticide products in kilograms, Peru 1970-1977
 

Technical Forumulated 
for Formulation for Direct Sale 

Phosphates 
Chlorinated Hydrocarbons 
Carbamates 
Amides 
Dithiocarbamates 
Sulfanated 
Thiocarbamates 
Triazines 
Inorganic Salts 
Mercurial 
Phenoxy 

2,710,228 
1,574,913 
1,203,228 

108,306 
95,260 
25,814 
6,864 
21,340 
25,000 

668 
-

1,689,527 
223,464 
698,761 
411,657 

2,411,593 
467,827 
39,348 

1,132,159 
131 
396 

1,115,937 

Source: Victor 1982. 

Cost analyses of soybean production in the upper selva of Peru showed
that as much as 
31% of direct production costs were attributable to pest

control, mainly through labor for weeding and for chemical insecticides and
 
their application (Table 5) (Harms 1981).
 

Growers usually rely on salesmen for guidelines on the use of
pesticides, especially in the sierra and upper selva 
zones. Partly because of

misinformation, many growers use chemical 
pest control when there is no need.
 
On the other hand, certain crops in given areas ought to be treated that are
 
not. A plausible explanation is that small-scale farms have 
a very limited
 
amount of cash, and credit is too expensive to justify the purchase the

chemicals and application equipment. At this point 
in time it is difficult to

estimate the total value of chemicals that should be used. Imports of
 
pesticides (Tables 3 and 4) could actually increase in 
some areas, at least
 
over the short term, as an ICP program is developed. However, an objective of
 
ICP is to minimize their use.
 

Crop Protection Problems
 

Very little has actually been published ci the pests of major food crops of
Peru. Most of the information given in Annex C came 
from plant protection

scientists at the Universidad Nacional Agrarea (UNA), La Molina. To

illustrate how tentative our knowledge is about pests and pest problems in
Peru, we cite a recent publication by Nault et al. (1979) resulting from a 
survey of viruses and mycoplasma-like organisms (MLOs) of maize in Peru. This
 
publication indicted that five viruses and two MLOs were 
found. Of these,

only two viruses had previously been recorded from Peru.
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Table 5. Soybean Production Costs in US$ Per Hectare in the Upper Selva, Peru
 

Case A Case B 

DIRECT COSTS 506.88 285.58 
Land preparation 

scattering and burning 
212.5374 5-

9.44 
60.00 (21) 

cleaning bunds and canals 16.80 
plowing with tractor 70.00 
plowing with oxen 11.33 
discing with tractor 50.00 60.00 
crossing with oxen 9.33 
harrowing with tractor 7.33 
repairing bundoxen 4.96 
furrowing with oxen 33.34 

Seeding 
seed 20.00 

68.46 (14%) 
27.30 

59.10 (21%) 

inoculant 8.22 
labor 30.24 1.80 
seeding with machinery 30.00 
seeding with oxen 10.00 

Pest control 
herbicide 
weeding labor 34.08 

80.16 (16%) 
3.20 

59.40 

87.80 (31%) 

insecticide 35.52 16.20 
insecticide application 10.56 9.00 

Irrigation 
labor 

Fertilization 
fertilizer 

15.04 

0.16 

15.04 (3%) 

0.48 (0%) 

0.00 (0%) 

0.00 (0%) 

labor 0.32 
Harvesting 

labor 
130.21 

109.60 
(26%) 

63.00 
78.68 (28%) 

threshing by machine 1.41 4.50 
transportation 19.20 11.18 

INDIRECT COSTS 
Administrative (8%direct) 40.55 

94.62 
22.85 

53.31 

Interest (32% direct, 4 mo.) 54.07 30.46 

PRODUCTION COSTS 601.50 339.09 

Yield (kg/ha) 
Cost Per Kilogram 
ENCI Buying Price Per Kilogram 

2400 
0.25 
0.336 

2167 
0.16 
0.336 

CROP VALUE PER HECTARE 806.40 728.11 

PROFIT PER HECTARE 204.91 389.24 

Case A: Jaen area, second season 1978, partly mechanized (mean of 15 farms).

Case B: Alto Huallaga, second season 1979, partly mechanized (mean of 2 farms).
 

Source: Harms 1981
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The crops and associated pest problems of Peru can be divided into four
ecological zones: coastal, sierra, upper selva, and lower selva 
(Figure 1).

For this report, only the crop protection problems in the first three zones

will be considered. Major pest species are arranged by pest type under each
 
important crop in each of the three considered zones and a relative impact

index is presented for each pest in Annex C, Tables 25-30.
 

The upper selva, characterized by humid, hot conditions, contains amultitude of tropical trees 
of economic importance including, citrus, cacao,

coffee, and banana. These have a number of serious pest species (Table 6).

Among the annual food crops, rice, maize, and soybean are the most important,

hdving a distinct list of serious pests (Table 7).
 

Table 6. Key pests of perennial crops in the Upper Selva at Alto Huallaga
 

Vertebrates
 
Mimus longicaudatus 


Insects
 
Monalonion dissimulatwn 

Ceratitis capitata 

Anostrepha fraterculus 

Aphis citricola 

Toxoptera aurantii 

Phyllocoptruta oleivora

Hypothenemus hampei 


Leucoptera coffella 

Cosmopolites sordidus 


Nematodes
 
Tylenchulus semipenetrans 
Meloidogyne exigua 

Meloidogyne incognita 

Pratylenchus coffeae 

Radopholus similis 


Viruses and Diseases
 
Tristeza virus 

Phytophthora parasitica 

Phytophthora palmivora 

Marasumius perniciosus 

Rosellinia bonodes 

Hemileia vastatrix 
Omphalia flavida 
PelliculariakoleroGa 
Pseudomonas solanacearum 
Mycosphaerella musicola 

Citrus Cacao Coffee Banana 

X 

X 
X
 
X
 
X
 
X
 
X
 

X 

X 


X
 
X
 

X 

X 
X 

X 
X 
X 

X 

X 
X 
X 

X 
X 
X 

X 
X 
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Table 7. Key pests of annual food crops in the Upper Selva at Alto Huallaga
 

Vertebrates Rice Maize Soybean 

Sporophila spp. x 
Oryzomys spp. X x 

Insects
 
Sogatodes orizicola X
 
Spodoptera frugiperda X
 
Piezodorus guildinii 
 X 
Anticarsia gemmatalis X 
Cerotoma arcuata X 

Nematodes
 
Meloidogyne graminicola X X 
Hirschmannielta sp. X 
Aphelenchoides besseyi X 
Pratylenchus spp. X 
Paratrichodorus spp. X 

Viruses and Diseases
 
Piricularia oryzae X
 
Helminthosporium oryzae X 
Hoja blanca virus X 
Corn stunt spiroplasma X
 
Maize mosaic virus 
 x 
Cercospora kikuchii 
 X
 

Weeds
 
Echinocloa crus-galli X X
 
Echinocloa colonum X
 
Ischaenum rgosum X 

The coastal zone, characterized by dry, hot conditions with all crops under
 
irrigation, has several important annual 
food crops including rice, hybrid
 
maize, beans, and soybeans in the north (Lambayeque Valley) and hybrid maize,
 
potatoes, beans, and soybeans in the south (Canete Valley). These have a number
 
of important pest problems (Table 8).
 

The sierra zone, characterized by dry, cool conditions, has yet another set

of annual crops, includiog open pollinated maize, potato, barley, and wheat.
 
These crops also have serious pest problems (Table 9).
 

Economic Benefits of Control
 

Economic losses from crop pests in Peru are large. This fact alone does not
 
necessarily mean 
that control would be profitable for the individual grower.

The level of pesticide application cannot be increased indefinitely without
 
reaching a point where the cost 
is greater than the value of the additional
 
product. The cost of control must 
at the very least be offset by the value of
 
increased production or by the increase in value due to improved quality. 
 The
 
economic threshold concept, as discussed below, is a measure of
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Table 8. Key pests of annual food crops of the Coast in the Lambayeque Valley

(rice, maize, beans, and soybeans) and in the Canete Valley (maize,
 
potato, beans, and soybeans)
 

Rice Potato Maize Beans Soybean

Vertebrates
 

Oryzomys spp. X 
 X X
 
Sporophila spp. X
 
Phyllotis sp. 
 X
 

Insects
 
Sogatodes oryzicola X
 
Spodoptera frugiperda 
 X
 
Diatraea saccharalis 
 X
 
Elasmopalpus lignosellus 
 X
 
Empoasca kraemeri 
 X
 
Pseudoplusia inciudens 
 X X
 
Epinotia aporema 
 X X

Liriomyza huidobrensis X 
Ceratoma fascialis 


X
 
X


Anticarsia gemmatalis 
 X 
Piezodorus guildinii 
 X 
Scrobipalpula absoluta 
 X 
Pthorimaea operculella X
 
Myzus persicae X
 

Nematodes
 
Meloidogyne graminicola X
 
Meloidogyne spp. 
 X X X 
Aphelenchoi besseyi X
 
Hirschmanniella spp. X
 
Pratylenchus spp. 
 X 

X
Pratylenchus brachyurus

Paratrichodorus spp. 
 X X 

Viruses and Diseases
 
Pirirularia oryzae X
 
Bipolaris oryzae X
 
Maize chlorotic mottle virus 
 X 
Maize mosaic virus x
 
Bean common mosaic virus 
 X 
Uromyces phaseoli 
 X
 
Soybean mosaic virus 
 X
 
Phytophthora infestans 
 X
 
Potato leafroll virus X
 

XPotato virus Y 

Potato virus Y plus


potato virus 
X X 
Weeds
 

Echinochloa crus-gaili X
 
Echinocholoa colonum 
 X
 
Eclipta aiba 
 X x
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Table 9. Key pests of annual food crops in the Sierra at Cajamarca and
 
in the Montero Valley
 

Maize Potato Wheat Barley
 

Vertebrates 
 X X
 
Oryzomys spp.
 

Insects
 
Heliothis zea 
 X
 
Spodoptera frugiperda X
 
Rhopalosiphwan padi 
 X X 
Rhopalosiphum maidis 
 X X
 
Premnotrypes sulturicalus X
 

Nematodes
 
Pratylenchus spp. X 
 X
 
Paratrichodorus spp. X
 
Globodera pallida 
 X
 
Heterodera avenae 
 X X
 

Viruses and Diseases
 
Maize rayado fino virus X
 
Phytophthora infestans 
 X
 
Pseudomonas solanacearum X
 
Barley yellow dwarf virus X X
 
Puccinia striifornmis 
 X X 
Helminthosporium spp. 
 X
 
Phytophthora erythroseptira X
 
Potato virus Y
 
Potato virus X
 

Weeds
 
Raphanus raphanistrum 
 X X
 
Brassica sp. 
 X X 
Bromus sp. 
 X X 

profitability, and profitability is a function of the cost of control 
as well
 
as the price received for the product. 
 Little research has been conducted in
 
Peru to develop response curves for different control measures, 
important to
 
the establishment of optimum control levels. Initially, control
 
recommendations should be based on 
available information including that from

other countries with similar ecological conditions. It is expected that such
 
recommendations will increase profits, 
at least in the short run, but optimum

of control must await considerable research.
 

A cost/benefit analysis is inappropriate due to a lack of reliable data.
 
However, there is concensus among Peruvian agriculturists that pest control in
 
some crops and in some areas is profitable. For instance, trials conducted by

the Centro Internacional de la Papa revealed a return 
of US$8 for every US$1
 
spent on control of the Andean tuber weevil.
 

If use of chemicals can be reduced through an integrated approach to pest
 



21
 

management (and ICP specialists feel this can be achieved), desirable economic
and environmental benefits should result. Production costs may actually

decrease, resulting in higher net incomes to growers. Whether this extra
 
income is spent for consumptive items or to expand the grower's capital

investment, the multiplier effect should help stimulate the economy.
 

CONCEPT OF INTEGRATED CROP PROTECTION
 

There are many ways in which a crop protection component can be conceived,

including a strictly chemical pesticide approach, an eradication approach, and
 
a pest management (i.e., an integrated crop protection) approach. If it is to

function well, the adopted component must take into account the control of

several kinds of pests in several different crops in any given locality.
 

The only system to embrace these diverse needs is Integrated Crop

Protection. 
 The major purpose of ICP is to develop strategies to protect crops

from damage caused by several pest complexes. At the same time ICP should
 
minimize the use of chemical pesticides, powerful weapons at the disposal of
 
agriculturalists. This will 
reduce health hazards and environmental
 
contamination, lower the risk 
of pests developing resistance to these

chemicals, decrease the possibility of secondary pest outbreaks through

pesticide-induced depletion of natural 
enemies, and minimize crop protection
 
costs.
 

The nature and severity of crop protection problems varies from crop to
 crop, season to season, and region to region within Peru. 
 For sound ecological

and economic reasons, pesticide use on crops should be restricted to situations
 
where treatment is absolutely necessary. The ICP concept insures timely

applications of adequate but minimal pesticide dosages.
 

Integrated crop protection is the selection of practices that will assure
 

favorable economic, environmental, and social consequences through the 
use of
 

appropriate cultural, biological, and chemical control measures 
(Kogan and
 

Kuhlman 1982).
 

Integrated 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 programs. These components

include: 1) protection problem identification, 2) research directed toward
solving the protection problem or problem complex, generating technology and,
3) a reliable and dynamic delivery system capable of mobilizing the technology
and getting it to the farm systems. To carry out these components an adequate

cadre of trained personnel is needed. 
 These persons must have the necessary

equipment, supplies, and backup to carry 
out these components. Inherent in the
 
component system is a feedback mechanism capable of relating new 
protection

problems to the researchers, usually via outreach or extension, aid conveying

new technology generated to the farmer, also via the delivery system. 
 Thus the
 
delivery system is the lifeline of any integrated crop protection program, and
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it is foolish to contemplate implementation of ICP 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 ICP programs.
 

Component 1: Protection Problem Identification
 

Problem identification 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, below).
 

With weeds, fungi, bacteria, and vertebrates, Irwin et al. (1980) found
almost 
no problem in Peru regarding the gathering of the causitive agents 
or

their subsequent identifications. Researchers, in the remote areas,
even more 

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 though herbicide injury was

virus-induced while many virus problems were diagnosed as nutritional
deficiencies. Nematodes and the crop damage they caused were 
largely ignored,

although there are two nematode diagnostic centers in Peru, one at INIPA La

Molina and one at INIPA Vista Florida in the Lambayeque Valley. 

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 fromlarge research facilities. 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.
 

As an example, CATIE scientists 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 resulting mis-identifications could

lead to disasterous situations. 
 Approximately 10% of the identifications are

made by national staffs, usually university or 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 and given a name. The
 name, often the specimen too, is returned to the sender. This 5% adds up to

approximately 30,000 identifications made by the Systematic Entomology

Laboratory each year for just Mexico, Central 
America, and South America (L.

Knutson 1980, letter to R. H. Gonzalez, Annex D). With the increasing load of
identifications from the United States and decreasing resources 
to meet these

needs, it is possible that the Systematic Entomology Laboratory will be forced
 
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 beneficial

arthropods, a cut back, in the identification service would likely result in 
a

worsening of the ICP situation throughout Latin America. Peru, under the REE
 
program, has plans for 5 diagnostic centers, -,'t
these will not handle insect
 
identifications (Irwin et al. 1980).
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Component 2: 
 Research Directed toward Solving Protection Problems
 

An integrated crop protection program has several 
phases of development

(Irwin et al. 1981a, 1981b), the first of which is the
 
construction of a basic technology package of best estimate practices for crop

protection. This phase provides growers immediate 
access to technology that

currently exists from research conducted in Peru and elsewhere. Thus this
 
initial phase has the advantages of setting limits on pest population

suppression at 
the outset and begins to acquaint growers and extension
 
specialists with the concepts and practices of integrated crop protection

through the implementation of supervised control procedures (i.e. scouting

activities). Growers and extension personnel quickly and simply be taught
can 

the necessary techniques to implement the program such 
as how to monitor pest

incidence and abundance and how to treat pests when they surpass estimated
 
economic thresholds.
 

By providing an interim control 
strategy for pests and diseases, albeit a

largely chemically oriented strategy, valuable time is gained during which

research efforts can focus on other phases of the program. The first phase

identifies probable pest species, determines sampling procedures from
 
literature and 
common knowledge, best estimate economic thresholds, and
 
chemical control measures 
to take if and when pest populations exceed
 
threshold limits.
 

Economic aspects of crop protection have received considerable attention
in recent years. A concept that has become common in crop protection models
 
is "economic threshold." Several definitions of the term have been offered,

but the simplest and most meaningful for practical purposes is "the level of
 
pest infestation at which it becomes economical 
to initiate treatment." While
 
the economic threshold provides a good starting point for developing ICP
 
strategies on 
small farm units, it serves only as an estimate because of the
 
many factors that need to be included but are extremely difficult to
 
quantify.
 

Incidence or numbers alone do not determine an 
economic threshold. It is
dependent on: 1) economic factors, the cost of control
such as (chemicals,

labor, credit, and in cases where weeds are used for livestock and/or human
 
consumption, the value of weed loss due to control), 2) pest-crop

relationships such as percentage yield loss at 
various stages of crop and pest

development, 3) dynamic factors, including pest growth rate, populations,

stages of growth, and migration, 4) effect of destroying beneficial insects,

plants, or animals, 5) the risk bearing attitude and ability of the grower,

and 6) the relationships among different crops grown in proximity. 
 The
 
economic threshold is a function of all these interrelated factors and may
 
vary at different points in time (McCarl 1981).
 

The second phase of the program concentrates on detemnining the

population dynamics of pest species 
relative to crop phenologies. During this

phase, research should be conducted to adjust economic thresholds, chemical
 
pesticide recommendations, and sampling procedures. 
 These research activities
 
will determine actual pests in each crop, when they 
occur during the growing
 
season which ones are they (i.e., which ones always surpass economic
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thresholds), and more appropriate chemical control 
recommendations.
 

The third phase of the program is to adjust th3 initial technology
package so that it more accurately reflects the pest situation and how to deal
with it. Rather than a single phase in a long listing, this aspect must be

thought of as 
recurring whenever new technology is developed.
 

The fourth phase of the program concentrates on key pests and how to
manage them with tactics other than chemical pesticides. This means that each
key pest of each crop of each region must be studied within the context of its
 
environment.
 

The researcher should look for weak points 
in life cycles and for
peculiarities in habitat requirements. 
 Tactics, especially host plant

resistance, biological control, 
and cultural control, should be explored.

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 augmented and passed on 
to extension personnel,

people who deliver the technology to growers.
 

As these key pests are brought under control, to the point that they
seldom surpass economic thresholds, fewer chemical pesticides should be
applied. 
 This assumes that the delivery end of the program is functioning
properly and that these new technologies are continously being built into the
existing technology package. Perhaps the most difficult part of this program

is the transferof technology. It is discussed in detail 
under Component 3,
 
below.
 

An agricultural economist can 
evaluate the different practices and
interrelationships 
to determine the most profitable long-term control
 
measures. 
 This is no easy task because there are important exogenous
variables that cannot be quantified. Initially, simple budgeting procedures

will provide the basis for crop protection decision making. In fact,
worksheets can 
be developed that extension personnel can use to help growers
evaluate alternatives and make decisions. 
 However, mathematical modelling may
help ICP team members better address the interactive relationships. As the
 program evolves, more sophisticated models can be developed that will 
sharpen

the focus of threshold limits and other important parameters.
 

Component 3: 
 Delivery Systems for Transfer of ICP Techonology
 

The transfer of scientific agricultural technology from research scientists togrowers, especially on small-scale farms, in Peru has been a major problem for a long time. The small-scale farmer does have "input" into his 
farming
practices; however, it is usually not provided by national 
university,

research, or extension scientists who are developino technol gy that could
benefit this farmer. 
 Some of the sources of information for the small-scale
farmer are the following (Irwin et al. 1980): 

Tradition and cultural background play a vital role in establishing theframework of operation for small-scale farmers. Their parents and

grandparents taught them what they know about farming and to radically change

their ways of doing things would create great inner conflict unless they are
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ccnvinced it is the right thing to do. 
 Since, for the most part, their

fa1 ming is at a susbsistence level 
and a crop loss means hardship for the
 
family, the farmer is more likely to stay with that with what has been done in
 
the past. Certainly many of the agricultural practices that the farmer
 
learned from his ancestors are sound and effective. Others are less
 
desirable; for example, in the highland areas 
of Peru farmers today favor a
 
dark-fleshed traditional 
potato variety even though there are light-fleshed

potato varieties that are comparable in taste, better for storage, 
more
 
productive, and more resistant to many virus diseases.
 

Neighbors and other farmers are the 
source of input for small-scale

farmers. This often involves peer pressure and 
can strengthen old tradi *ons
 
and cultural practices, making the acceptance of new agronomic technology more

difficult. In some cases, however, peer pressure has been and 
can be directed
 
toward implementation of new technology.
 

Agricultural chemical company representatives, are often able to have
input into the farmers agronomic practices because their products can quickly

and effectively bring insects, weeds, and diseases under control.
 
Unfortunately, in many cases the farmer unaware
is of the ramifications of
 
excessive and improper pesticide 
use. There have been several serious
 
examples of pesticide misuse (i.e., 
excessive levels of application and

careless handling of the pesticide) resulting in hazards to the small-scale
 
farmer, his crops, and his environment.
 

Extension and rural development specialists are a source of input for
 
some small-scale farmers; however, the availability, acceptance and use of
 
these organizations varies from area 
to area. In some areas extension
 
specialists use bank loan clauses to 
pressure growers into adopting new
 
technology, including the use of 
pesticides. Unfortunately, this system has
 
in some cases become political and the small farmer can be hurt in the
 
process.
 

Vie media of radio, television, newsletters, brochures, and a van

equipped with audo-visual equipment have made information available to the
 
small-scale farmer. As an 
example, extension specialists at INIPA in the
 
Lambayeque Valley produce a column in the local 
paper each week dealing with
 
a crop protection issue (Figure 2).
 

Demonstration plots, field days, producer or farmer meetings, individual

farm visits and short courses run by university, research, or extension
 
personnel have stimulated some growers to accept and adopt 
new technology.

According to an extension worker in the highlands of Peru, 
one of the most
 
effective means of encouraging growers 
is to have them come and talk together.
 

Cash crops such as coffee, cotton, rice, and sugar cane have associations
 
that in Peru offer technical services to growers. The technician or
 
representative of these associations, often 
a trained Ingeniero Agronomo,

usually has significant input into the small-scale grower's practices for

these crops. This practice has not been used for annual, local food crops,

probably because strong organizations are currently limited to export and
 
large-scale cash crops.
 



26
 

Figure 2. ICP Technology Transfer via Media Coverage. Lambayeque Valley"Perj. 

C;IICLVO (PERU). NIARTES 3 DE MARZO DE 1981 Lnlndutru 

[ AGROPECUARIAPor l p~rida la hojs LaDee 

PLAGAS DEL ALGODONERO Y
SplantCootroiar Lisplag que atacan el


Cutoae ate 
cultivo del algodonero, constituyen
diariamn o motivded preocupa.
cidn par parte de todos los agricul-
.rors y detidades dodicadas a este 
cdtivo, dabido a quo son ellas ueo 
delosfactoes importantes que de-
toraian elsolumon de una case-

costode produccion.

La Oficina Regional do Comu
c~rin
Tdcnica y Iolacines Publicas 

de Ia Region Agraria I-Chiclayo,
con lacolaboracion del Ing.Alberto 
Pisfil Llontop, Eotomdlogo de la 
Sub Direccidn de Agricultura y Ga-
naderia. se ha preparado elpresente
articulo referido !as prici.a una tie 

pales plagas que atacan alalgoddn 

sun melods d control. can Ia lisa-

lidad de incrementar el noel de co-

nocimiento de Iosalgodoneros lam-

bavecanos. 

Li ARASITA ROJA DEL ALGO-


DONERO 

La arafiita roja,es un arScido 

muy pequehio, los adultos miden un 
pramodjot do media milimetre de 
largo, siendo los machos alga mas 
pequeo que las hombras; elcolor 
enalos
adultos varia, los machas vande amarillo piilidoverdoso y rojoa

certainlash mbrds o 

Las larvas tienen6 patas; las nin-
fasy los adultos 8patas. Los huevos 
snendo ura csftirica v do color 
blanquizco que los deposita en las 
hojas,

CICLO BIOLOGICO 

El ciclo de vida ha sido detertni- PLANTA IIOSPEDERASnado bajo condiciones controladas, 
en 24diespar los machos y 15(has 
para las hombras. En arnbiente na-
tural, estopuede variar de acuerdo 
a Ia tempemtara danndose elcasoSeltas: 
oue en penhodos calurosos con baja
iurnedad semultiplican rapidamen­

te, pama sega declisar desaparo.clendo los estados inmaduros duran. 
telos penodos trios. 

En condiciones ordinarias unahombra itepsita ihiarmamuite riln ta 
menos 6 huevos duranote 86 10dias, 
pontendo un total tie50 a 60 huevos. 
DANOS Q : tCAS UNA

Las arahntas rjas. pican las ho-
' ' chuarmnlasaria. iemtodo que 
"-'seas una coloracion arnain-tonia 
.,,nta
Ntnilo ro~lza en Ia cara supe-

st arrucao,
luoe5tSplendon is ls rZman 
rlorlas hOat;- so secan y 

ih,,es s.aua 
La it*rtatIL on o)tmenza por Lis 
•'n iaire hs ml v pregrosas 

.a a . o cSt-sXtremedi~il.~ps Ii.riores A.s-
I de.lar is c. tlaS vraves, [a-un 4t)i 

' -.t t.'., (Wlado 5lOia.mrnce 2 

Par In pdrdida de hoteilas a
queda muy perjudicada y 0puede formar susfrutos en sufIci-

cantidad, originando l6gicamc~i 
una disminucidn en laproducci6mla-
hal. 


JIABITOS DE VIDA 
Se encuentran en lacara inferior 

de las hojasformando grandescolo-
niasque pueden extenderse a toda 
lasuperficie
de laplants, 


La arafiita roa tejeunadensa to-
lca-(ade seda quele sirvede proteccitoncontra losenemigos naturales y me­
dio aibione.

El ataque se desde muyinicia 

temprano, incrementindose fuerte­
mente hacia mediados de laflora-
cian, en razdn quo los :caros adil-
Jospueden desplazarse ripidamen-
ta Iraves do las hejs mis no a 
n elsuelo:
los ataques iniciales se 

presentan cast siempre par focos.los, 
que so van incrernentando en [ama-
fnoa) entrecruzarse el foliate de 
plantas vecinas. 
DISPERSION 
Puede desplazarse por elsuelo pa. 

ra atacar otras plantas. 
Par sureducido tamafio. pueden 

sertransportadas a mayores distan-
ciaspar efecto delvient,generan-
do focs iearaiitas.

Asimismo, elhombre con susim-plementos ae labranza favorece su 

dispersion. 
La arafiita roja esaltamente pol-

faga y es favorecida per ambiontos 
secos y sombreados. La humodad 
elevada deliene severamente sude­
sarrollo y lirnita sudispersidn. 

La aranita rata se encuenLra 
ampliamente distrihuida enelDeparta­
menlto delambayeque,atacando a cast
 
42espocies segetales. tanto
culivadas
 
coms silvestres. destacandose
Algiodonero rilotes, alfalfa,entregi-f. 

rasot. maracuyn, earno etc. 

CONTROL CULTURAL 

Es~imotneraa aaay'
Quema de los rastrajus niniedilalente despues de 

del algodmlern.
 
ieserposible inantento 


cosecha 

a pulveriada la superficie 

PAGINA 6 

persistir Insfocside infestacidin potaraitaro-CONTROL QUIICOo 
a, realiceespolvoreos dirigidos a la cara inferior delas hojas. conazufre. Debiendo repetirse el trata­:niento unasemana despu,,n de extermi.con el objeto
tar las araitas raja, realice espolvoreos dirigidos a 
Iacarninferior de Lashojas, con azuire. Debiendo re­
pelirse cltratamitento un semana despues conel ob­
je:o deexterminarlas arasiltas que emergen de los 
huevos despues de la primera aplicact6n.

Cuandoserequie-a laaplicacioodeotrotipodeaca­
ricidas tproductos quimicos quemason zcarosi debe­
rziconsultarsea losespecialsta-del ServiciodeSani­
dad Vegetal de laIegidn Agraria [1.FUNDEAL, Uai­
versidad Nacional Pedro RutzGallo de Lambayequeo
Centro de Investigacid6r Agropecuaria del Norte. 

,'"-, it 

/.i o/ ,. -,. 
,1 .-. .......
 

i,i 1-" .:,1 
c . / ,1. , 

CX.O EVOLUTIVO DE LA AIL,1rTA ROJA 
iraa rata arallmente dlstrI­eley4,t [Ib.. 


boldoes eldepaertanwao dt Lambaye.qe. Aaca "I­pcle vegetalesctinlhs y llve-,'es. Se lo,ll"IUto boJes,frotasy bracs, formisde gmandes cottonin 
que piedes eue'Ddere amo" Inssolirlde deI&pl-a
ta d no sealop adecradas mes la 1ltosttaxban. 

,1:'' --


K:lbrsd 

dolsuehlIto
israjas. cualjnipL4lra h migracion de las arana- DA 9,S 

Detniva las plisitas ho.ptxderas. esp-eialmentelas 
v;e-,iclr it,'tasmalas hierbas. I-ntro aitoneros.

Thmime%detrsiyi pari goveo prilieras pla-lts 

, ir!, taa% 


e uiOi lluot., it Luisedid v., perju,tici so
a 
ilovial. mTpas-tuesiss ii,-i'sti5llcionca i uai,a.'trs. 

cs u rlpida v diiiSrsiou dentro del
rprouctmio
uliivi,
umpla conto;I 1nOos tie -leibra ri-Ohmenraans. 

"NoOiytiie rit I,'",rws I, I'tvtJDIlcs('ll;ei u at 
',:aque - *rIl r ii. .I i -- ci so de rijjia.riiie. 

t arJt rot slimense dc Ices Ciuhrdcs-
Lruye lo,membranss velml~eils en el ross de ls bo. 
tas. Granees pobtteisacs de elt Isaro determias 
aluncllOccorast, Las htaa ili­

ntrc'e"rliteadat" secars€ YiOaer uaasptnos­par 
Lreacesdo similar aLs boJwi tias. El siaque dearm.its roja y su propglcton rtntrpece 12ar oncises
Ltizineites, cania5..od%rj dsariu i11 

lo­
l8 tit A sir­

"v.
 

http:Lambaye.qe
http:5lOia.mr


27
 

The effective delivery of scientific agricultural technology to the
 
small-scale grower has been limited; however, there have been successes as
 
well as failures. Both can be learning experiences in formulating new
 
directions.
 

FARMING SYSTEMS, AN APPROACH TO INTEGRATED CROP PROTECTION
 

Integrated crop protection is a multidisciplinary approach to pest control.
 
It involves managing all types of pests of a given crop throughout the growing
 
season and during storage. Furthermore, intergrated crop protection cannot be
 
restricted to a single crop in a cropping system in view of dynamic crop-crop,
 
crop-pest and pest-pest interactions through space and time. Thus integrated
 
crop protection fits more logically within the concept of farming systems
 
(FS), and, within this, in cropping systems, than within the framework of crop

commodities. For this reason, ICP must cut across commodity lines and should
 
be developed around the concept of cropping patterns in given areas or
 
regions. An ICP project for Peru must contain a component that addresses the
 
major crops of selected regions.
 

Of the many factors that lead to the establishment of farming systems in
 
Peru, 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. Because 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 farming systems can be composed.
 

The major categories of constraints faced by small-scale growers in
 
feeting subsistence requirements and in generating cash income include: 1)
 
limited resources, broadly including the productive capacity of the land
 
itself, 2) production technology, 3) social and institutional limitations, and
 
4) infrastructure constraints (Table 10). Examples of issues that will need
 
to be addressed include the interaction between livestock and cropping
 
systems, seasonal labor requirements, and food preferences. Market
 
constraints will continue to be serious problems demanding constant attention.
 
Can the market absorb production increases through new technology at
 
acceptable levels? What will be the effect on prices? Are storage facilities
 
available so crops can be marketed in off-peak seasons? If additional land
 
were brought into production at existing yield levels, prices would no doubt
 
drop drastically for most crops (USAID/Peru 1980). It follows that yield
 
increases resulting from improved crop protection practices could cause
 
marketing problems because of oversupply. However, acceptance of ICP
 
technology will likely occur rather slowly, allowing the market system time to
 
adjust. Nevertheless, marketing is a problem definitely needing attention.
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Table 10: Major constraints of small-scale growers in Peru.
 

Meet Subsistance Cash Sales
 
Requirement
 

SMALL FARM
 
CONSTRAINTS__
 

Limited Resources Production Technology Institutional & Social Infrastructure
 

-Land -Appropriate tech- -Limited political -Roads
 
-Land productive nology research power -Transportation
 

Capacity -Research delivery -Government policy -Market
 
-Capital, credit Information -Economic Domestic
 
-Human Personnel discrimination Foreign
 

Knowledge -Resistance to -Social 	 -Storage and
 
Information change discrimination processing
 

-Seasonal labor -Risk management -Research and -Input
 
-Input supplies education distribution
 

-Expenditure 	 -Experiment
 
-Land Tenure 	 station
 

Facilities
 
Personnel
 

-Higher
 
education
 
facilities
 

Source: Irwin et al. 1980. 

An analysis of these major constraints is beyond the scope of this
 
proposal; it is important, however, to point out the need of addressing these
 
issues as the project develops. Moreover, we do not propose that an analysis
 
of institutional and infrastructural constraints be a part of the ICP program.
 
These represent macrolevel problems that must be dealt with at the macro­
level, probably within the AID/REE program of INIPA. ICP technology, a micro­
level technology, requires a farm management economist to evaluate the
 
long-term economic strategy of crop protection practices within an appropriate
 
resource and production framework.
 

Part of any farming systems approach is to first analyze existing
 
information so that it can be used, among other purposes, to delineate
 
agroclimatic 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.
 
Agroclimatic zones are based on an environmental classification, and these
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need to take into consideration an understanding of what aspects of the
 
environment are critical to the adoption of technology and of the magnitude of
 
changes in environmental conditions that need to be identified (CGIAR 1978).
 

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. In Peru, the principal annual crops grown in these zones are depicted

in Table 11. 

Table 11. Principal annual food crops in major ecological zones of Peru
 

Coastal Sierra Upper Selva 

Annual Crops North Central
 

Maize 0 X X * 

Grain Legumes X X 0 X
 

Potato X X -

Small Grains - X -

Rice X 
 X 

X = Very Important; * = Becoming Important; 0 = Moderately Important; 

- = Not Important. 

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 to describe various cropping
 
systems (Table 12). 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 cropping (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 (Figure 3).
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RELAY CROPPING
 

coMULTIPLE 
 CROPPING 	 0 
z 

- II 	 LL 
0 	 wU 

DOUBLE CROPPING 
 w 
0 
 l 

oz 
00 

0 	 SINGLE CROPPING 

0 

MONTH OF YEAR 

Figure 3. Principle crop production systems expressed as a function of time.
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Table 12. Clas-ification terms in farming systems research relating to 
crop production systems.
 

A CROP PRODUCTION SYSTEM comprises all components required for the
production of a particular crop and the interrelationships between them and
the environment. These components include all the necessary physical and
biological factors, as well as technology, labor, 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 trans­
planting 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

intermingled in the same plot with no distinct row arrangement.
 

(e) rela! intercropping or relay cropping: growing two or more cropsin sequence, 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 pure
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, 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 one year) this need not be so with multiple cropping.
 

The term CROPPING SYSTEM refers to the 
set of crop production 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.
 

Source: CGIAR 1978.
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In Colombia, for example, the major crops of the three climatic zones 
have been categorized by how they are grown relative to one another within
 
each zone by Alarcon et at. (1980) (Table 13). Some crops are grown in all
 
zones and sometimes in several cropping patterns. For instance, maize is
 
double cropped in the cool climate, but often intercropped or relay cropped in
 
the moderate and warm climatic zones.
 

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. Economical~y,
 
intercropping and relay cropping are more efficient. 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).
 

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, and beans. The extent to which these variable-purpose crops are grown
 
depends upon access to a market and the infrastructure of the area.
 

The cropping system is a variable and dynamic unit, fluctuating in space

and time. It is imperative that this be kept in mind as various crop
 
protection constraints are discussed, for the severity and intensity of many

of the pest problems of one crop are intrinsically woven with and drastically
 
affected by other crops in the system and by various control practices
 
employed.
 

Climatic and soil conditions strongly influence the choice of crops and
 
cropping systems in the various regions of Peru. They also dictate weed
 
complexes and severities. In turn, weed factors significantly influence
 
cultural practices for given crops. Land preparation is an important factor
 
that greatly influences the pest, especially weed, situation. All crops are
 
completely dependent on irrigation in coastal Peru. Land is tilled and ridged
 
cr 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, is generally treated with herbicides. Weeds are not serious
 
constraints in the coast. For example, timely irrigation of beans reduced
 
weed invasion by as much as 20% (Carrion 1975).
 

Low fertilization levels complemented by effective weed control resulted
 
in greater yields and correspondingly higher net incomes, compared to high
 
fertilization levels with ineffective weed control, in both maize (Takahashi
 
1974) and tomatoes (Casas Diaz 1979). One properly timed manual weeding

equaled 1.5 kg/ha of atrazine in maize (Takahashi 1974). Chemical weed
 
control in maize, however, has been shown to provide economic returns (Rivera
 
1982). Similar results were obtained in soybeans where fertilizer and weed
 
management interactions were studied (Bullon 1982).
 

Small-scale family farms with limited capital and technical resources
 
producing rather low yields typify agricultural production systems found on
 
steep slopes of the sierra. Most land is worked by hand on the steep slopes
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Table 13. Cropping systems of different climatic zones of Colombia. 

COOL CLIMATIC ZONE 

Garden 
Peas Barley Corn Potato Wheat Vegetables Beans 

Peas Double crop Double inter-
 Double inter- Double crop Double crop
 
cropping cropping
 

Barley Double crop Double crop Double crop Double crop 

Corn 	 Double crop Double crop Double crop 
Double
 

intercrop

Potato 
 Double crop 	 Double crop Relay crop
 

Relay crop

Wheat 


Double crop --

Garden 
 Intercrop Relay crop

Vegetables
 

MODERATE CLIMATIC ZONE
 

Corn Cassava Vegetables Coffee Cacao Plantain Beans
 

Corn Intercrop Double crop 
 ---- -- Intercrop Intercrop
Relay crop Relay crop
 

Cassava Intercrop Intercrop Intercrop Irtercrop Double inter­
crop

Vegetables 
 Intercrop ........ 
Relay crop 

Coffee 
-- Intercrop --

Cacao 
-- Intercrop --

Plantain 

Beans
 

WARM CLIMATIC ZONE 

Corn Vegetables Cassava Rice Sorghum Soybean 
 Cacao Sugar 	Cane Tobacco
 

.Corn Intercrop Double 
inter-

Double 
crop 

Double 
crop 

Double 
crop 

Inter- Intercrop 
crop 

Double crop 

crop 
Cassava Intercrop -- Double Double Double -- Intercrop Double crop 

crop crop crop 
Rice ...... Double Double .. .. 

Sorghum 
crop crop 

Double -- Double Double crop 

Soybean 
crop 

--
crop 

Inter- Double --

Cacao 
crop crop 

Source: Alarcon et al. 1980. 
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while on the gentle slopes and flat land it is commonly worked by oxen and
 
primitive plows. Tractors are rare in the sierra. According to growers, the
 
soil needs tilling prior to planting.
 

Weeds are of minor importance in maize and potato production where
 
cultural practices such as hilling are commonly used. Manual weeding is not
 
commonly practiced in wheat, barley and oats, though weeds 
can cause serious
 
losses in these crops. Certain weed species are consumed by humans and
 
animals in some areas and this complicates weed control practices, especially

where herbicides normally might be used. The availability of labor, small
 
farm size, and lack of technical skills and capital all demand that weed
 
management programs coincide with socio-economic constraints of the sierra.
 
In some cases, small-scale farmers own knapsack sprayers for applying

fungicides and insecticides in potatoes. These farmers could be taught how to
 
apply herbicides correctly, but socio-economic aspects must be taken into
 
consideration.
 

In view of the serious problems of soil erosion in the sierra, or
zero 

minimum tillage practices, such as those developed by the OSU/AID/CATIE team
 
in Costa Rica, should be studied. This practice greatly reduces soil erosion
 
and has also reduced certain insect pests and increased fertilizer use
 
efficiency (Shenk and Saunders 1981a, 1981b).
 

Weeds are a very serious problem in the upper selva, and much of the land

is still farmed by the "slash and burn" system. Corn or rice is usually

planted using a pointed stick during the first and second years. This is done
 
under a no-tillage system. 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 some of it tilled by
 
tractor. After 2-3 cycles of annual crops in newly cleared areas, grassy

weeds tend to predominate and, if not properly managed, can decrease yields

significantly. Establishment of perennial crops necessitates weed management,

especially during the first two or three years. Soil conservation, cover
 
crops, and reduced tillage systems should be an integral part of weed
 
management in the tropics for sustained long term yields (Shenk et al. 
1982).
 

Integrated crop protection is intrinsically linked with farming systems

research. In fact, FS forms the parameters within which ICP must function.
 
Without linking an ICP program to the broader FS concept, ICP can do little to
 
improve the lot of the small-scale grower. ICP scientists must always keep in
 
mind the larger picture while planning and executing ICP programs.
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INTEGRATED CROP PROTECTION: RESOURCES AND CONSTRAINTS
 

When reviewing crop protection resources and constraints, the primary
 
focus must be placed on institutions because, to a large degree, they set the
 
quality and quantity of the other vital factors: personnel, facilities,
 
supplies, and funding. There are two major institutions within Peru that have
 
a strong emphasis in crop protection: INIPA and UNA. There are also several
 
smaller national universities that play a substantial role in crop protection
 
throughout the country.
 

It is important to view the institutions from a historical perspective to
 
gain an appreciation of the political constraints they face.
 

Peru's research, education, and extension system is struggling

desperately to recover from a sustained period of suppression and decline.
 
Fifteen years ago Peru had one of the strongest such systems in Latin America.
 
It is just beginning to recover from a period during which these services were
 
deliberately dismantled, redirected, and neglected. The relevant institutions
 
were severely handicapped in fulfilling their traditional roles and, as a
 
result, most of their programs were weakened substantially or disappeared
 
entirely. Thus a current assessment of those institutions must be made in the
 
context of that recent history, still reflected ir staffing patterns, quality
 
and direction of programs, administrative philosophy and institutional
 
performance (Yeutter et at. 1982).
 

To overcome the negative effects of the previous administration's
 
excessive intervention in the agricultural sector, the GOP has chosen to
 
pursue a policy in which private enterprise would be given more encouragement,
 
GOP intervention in agricultural marketing processes, price controls, and
 
consumer subsidies would be reduced, and a more balanced allocation of
 
development resources throughout the country would be made. The GOP has also
 
adopted a general policy to improve agricultural supporting services
 
throughout the country to encourage agriculturalists to produce efficiently
 
(World Bank 1982).
 

HISTORICAL PERSPECTIVE ON RESEARCH AND EXTENSION
 

Agricultural extension and research extend back more than 50 years in
 
Peru. With AID assistance, the Interamerican Cooperative Service for Food
 
Production, a semi-autonomous agency, was established in 1943 and provided 46
 
extension agencies throughout Peru. In 1952, AID also assisted the GOP in
 
instituting the Cooperative Agricultural Research Program as a semi-autonomous
 
agency that established experimental stations and undertook agricultural
 
research to backstop extension work. In 1960, the two above agencies were
 
combined in a new agency, the Agricultural Research and Extension Service
 
(SIPA), so that GOP research and extension activities were in the same
 
semi-autonomous institution. In 1964 SIPA and the National Office for
 
Agricultural Reform were merged in a new semi-autonomous agency, the Institute
 
for Agrarian Reform and Agricultural Extension (IRPA). The initial AID
 
technical assistance program continued with the IRPA organization, and support
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was also given to the Universidad Nacional Agraria (UNA). Cooperation existed
 
between IRPA and UNA, and, through contractual arrangements, UNA staff members
 
participated effectively in the national research program.
 

After the military Government assumed office in 1968, agrarian reform
 
became the main policy priority in the agriculture sector, and in 1969 IRPA
 
was integrated into the Ministry of Agriculture (MA). Extension staff were
 
subsequently shifted to agrarian reform assignments, and budget constraints,
 
coupled with the general neglect of extension and research, virtually
 
destroyed these services that had been successfully developed during the
 
previous 26 years. The de-emphasis on professional competence and activities,
 
coupled with a decline in real terms salary scales in an inflationary
 
environment, resulted in a large number of the most experienced and highly

trained agricultural scientists taking up appointments in other countries.
 
This serious "brain drain" hit very hard in the area of crop protection. This
 
will require a major effort to redress.
 

The GOP made several institutional changes in the mid-70s to improve

agricultural research and extension. However, severe budgetary constraints
 
and the lack of qualified personnel counteracted the intent of these changes.

The latest institutional change took place in 1981, when, under Legislative
 
Decree No. 21 "Agricultural Sector Organization Law", the MA retained
 
responsibility for policy planning and administrative, regulartory, and
 
control functions in the agriculture sector. Direct responsibility for MA
 
technical and support furctions and activities was given to four
 
semi-autonomous institutes and two public enterprises; of these, the National
 
Institute for Agriculture Research and Extension (INIPA) was charged with
 
responsibility for agricultural research, extension, farm mechanization, and
 
rural marketing development.
 

Since INIPA's creation in January 1981, it has worked vigorously to
 
organize itself for carrying out its research/extension responsibilities.
 
Towards this end, INIPA has created and staffed 18 administrative districts
 
for research and extension, called Agricultural and Livestock Investigation
 
and Research Centers (CIPAs), each with its own Director who reports to the
 
Head of INIPA (World Bank 1982).
 

TECHNOLOGY TRANSFER
 

University and national research and extension scientist have made
 
considerable progress in developing new agricultural technology: however, only
 
a small amount of this is being used by the small-scale farmer. Some of the
 
constraints to the effective flow of this information follow (Irwin et al.
 
1980):
 

1. The researcher, who is academically trained, comes primarily from a
 
family with financial means and from an urban environment. As a
 
result he/she has difficulty relating to the small-scale grower's
 
socio-economic situation.
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2. 	Many researchers and those trained to communicate research
 
information have had little experience on small-scale farms and
 
therefore lack confidence and knowledge of farm activities. The
 
small-sclae farmer senses this very quickly and has little or no
 
confidence in the researcher.
 

3. Much of the research technology has not been tested in small farm
 
situations under varying conditions. A number of technology failures
 
at the farm level that may have worked well at the experiment station
 
have left farmers sceptical of research "advances".
 

4. 	The pressure for new technology may not be felt by the small-scale
 
farmer.
 

5. 	The small-scale farmer is often insensitive to the interests and
 
activities of the researcher. A researcher with test plots on a
 
small-scale 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
 
small-scale farmers.
 

6. The relationship between various scientific agricultural groups
 
within Peru is often strained and sometimes competitive. Even having

research and extension within a single institution has not completely
 
eased the tensions. This environment makes a cooperative flow of
 
information to the small-scale farmer limited and more difficult.
 

Considerable information is presently available for use in increasing

yields and productivity. It is important to "package" that information into
 
appropriate practices within the reach of all farmers. More importantly,
 
farmers must have more than just information. They require technology
 
appropriate to the farm system, timely access to production inputs (credit,
 
Pesticies, scouting reports, etc.). The research and extension system gives
 
high priority to the testing of existing knowledge at the producer level, and
 
to strengthening information delivery systems (Yeutter et at. 1982)
 

INIPA is just beginning to mobilize its extension service. The main
 
method of extension delivery will be the T & V system (Benor and Harrison
 
1977), in which the primary contact with the farmer is through sectoristas.
 
These sectoristas have a predetermined number of visits to make every two
 
weeks to a preselected group of farmers. In fact, the date and hour of every
 
visit is set ahead of time so that the farmer will know when to expect the
 
sectorista. Five farmers are visited each day. Every 15 days the sectoristas
 
will receive group training at a central location, such as a research
 
station.
 

An extension agent can supervise the work of several sectoristas. Field
 
days and training workshops can be organized for growers. The sectorista will
 
work with groups of growers rather than with individuals. Extension
 
specialists will provide technical backup to extension agents and sectoristas.
 
Such backstopping could be provided by crop production extension specialists.
 



38
 

The rigidity of the T & V system is a point of concern for ICP programs.
 
There may be times when a sectorista needs to spend more time than alloted
 
with a grower to accurately evaluate the seriousness of a pest problem. The
 
sectorista may need to evaluate pest densities more frequently during rapid
 
pest buildup than during other times. A rigid visitation schedule could act
 
counter to the thrust of extension demands.
 

The delivery of appropriate technology to the producers is the bottom
 
line of an ICP program. Extension specialists will have this responsibility.
 
However, their responsibilities go far beyond the extension of technology.
 
They represent the primary contact with the producer. It is they who
 
ascertain the main production problems of the farmer and prioritize them so
 
that the most pressing problems receive attention first. The extension agent
 
must communicate these problems to the research component of the ICP team,
 
otherwise the experiments that are conducted may have less relevance.
 

ORGANIZATIONAL STRUCTURE
 

INIPA is a decentralized public institution of the Agriculture Sector
 
with the legal status of a publicly owned company, it will function for an
 
unlimited time period with its legal residence in the country's capital.
 

The objective of INIPA is to contribute to an increase in the
 
agricultural production and productivity with special emphasis on those
 
products that are most important for food consumption in accordance with the
 
policies of the Sector.
 

The functions of INIPA are: (a). Program, direct, manage, supervise, and
 
evaluate the activities of agricultural farming research, use of water, and
 
land use; (b). program, direct, supervise, and evaluate the operation of the
 
agricultural extension offices of the Agriculture Sector; (c). program,

direct, supervise, and manage the projects of the agricultural extension
 
offices, considering the provision of support services to agricultural
 
production; (d). provide farm machinery services to priority agricultural
 
areas; (e.) promote, coordinate, and manage the operations aimed at increasing
 
rural marketing, especially through marketing centers; and (f). other
 
activities as provided by law (USAID/Peru 1982).
 

In general research and extension directives flow from the top downward
 
in the two national and regional organograms (Figures 4 and 5). Funding also
 
flows downward with very little getting to the researchers and extension
 
scientists. Essentially, there is a siphoning off of funds at each level. On
 
top of this organization chart is an overlay of national programs (DPN), each
 
headed by a special director. Besides the vertical flow of responsibility and
 
funding, a horizontal flow is injected. Several DPNs have been established,
 
the one in the most advanced stage being the Potato DPN (Peru, Instituto
 
Nacional de Investigacion y Promocion Agropecuaria. 1982). This appears to 
be a very appealing approach to cutting bureaucracy and funding delays. These 
DPNs attempt to gather available talent from INIPA and the national 
universities in a coordinated effort to solve commodity production problems.
Af--or-aoqram-af-the--,tuc-t-re-of-the-Nat onal-Potato--ProLrain-is-shown-F-iguae 

-6-)-, The one aspect of the DPNs that, in our opinion, appears to present 
serious problems is the lack of decision-making power in the hands of the DPN 
directorate. This is due to the fact that most of the funding for the DPNs is 
funnelled through the established, vertical system to the CIPA's and from
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there to the Experiment Stations and then on to the Experiment Substations. 
That leaves the leverage with the CIPA and Experiment Station directorates,
 
not with the DPN directorates.
 

UNA is a much broader based organization with a high degree of stability

during the past two decades when what is now INIPA was undergoing violent
 
changes. This stability factor may account for the fact that, in spite of 
a
 
moderate rate of attrition due to resignation (Ardila and Penriro 1982), IJNA
 
continues to retain 
a large number of highly qualified and enthusiastic
 
researchers/teachers. Compared with the situation at INIPA, moral at UNA is
 
very high.
 

STAFFING
 

In research, all 17 stations and 27 sub-stations for crops and livestock
 
located throughout the country were transferred from the National Agricultural

and Livestock Research Institiute (INIA) to INIPA with their staffs. A total
 
of 307 graduate staff, 304 technical staff, 242 clerical and administrative
 
staff, and 125 other staff, including farm workers assigned to research, were
 
involved in the move. On the extension side, a total of 885 personnel had
 
been transferred from MA by June 30, 1981, consisting of 329 graduate, 197
 
technical, 351 administrative, and eight other staff (World Bank 1982).
 

The single most important common denominator affecting performance of the

REE system, according to Yeutter et al. (1982), is the number and quality of
 
professional staff. Throughout the entire system, a severe shortage of
 
well-trained professionals exists. If these professionals were in place they

would give leadership and dynamic direction to the various programs. The
 
largest concentration of well-trained professionals is located at UNA, La 
Molina. It has a total of 40 Ph.D.'s (80% U. S. trained), 20 others with
 
doctorates (not Ph.D.), and 106 with M.S. degrees (57.5% U.S. trained).
 

There have been a number of resignations even at this institution. Over
 
60% of the scientists that resigned from UNA took jobs with intErnational
 
organizations (Ardila and Pineiro 1982).
 

It is urgent for the short term that presently available talent from
 
among the various institutions be mobilized into a cooperative effort to focus
 
on critical priority areas, not only within agricultural production in the
 
large sense but crop protection too. For the mid and longer term, a
 
systematic and intensive program must be instituted to train scientists to
 
fill key positions in the REE system. Although additional staff are needed at
 
virtually all the experimental stations, the lack of trained personnel is the
 
major staffing constraint. This deficiency can be overcome by a major program

in staff training at the M.Sc. and Ph.D. levels supplemented with short
 
courses in specific subjects, overseas visits to appropriate institutions, and
 
the employment of high-caliber research scientists on a contractual basis for
 
crop protection disciplines. Although Ph.D. level training must be undertaken
 
externally, most M.Sc. training could be provided in Peru, particularly at the
 
UNA at La Molina that has curricula especially strong in crop protection

disciplines (Table 14; Annex E). A major technical and methodological

training program is also required for the extension staff. A curriculum for
 
this was recently assembled by UNA (Table 15). Contrary to the situation in
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Table 14. 	 Courses related to Plant Protection offered by the Universidad
 
Nacional Agraria within the curricula of Magister Scientiae
 
in Entomology and in Plant Pathology
 

Entomology: 	 General Entomology
 
Principles of Pest Control
 
Agricultural Entomology 
Rearing and Insect Population Assessment
 
Insect Morphology *
 
Insect Systematics I *
 
Insect Systematics II *
 
Insect Anatomy and Physiology *
 

Medical and Veterinary Entomology *
 
Pesticide Management and Toxicology *
 
Insect Ecology *
 
Integrated Pest Control *
 

Plant Pathology: 	 General Plant Pathology 
Agricultural Plant Pathology 
Diseases of Industrial and Food Crops 
Diseases of Horticultural Crops 
Forest Pathology 
Micology 
Control of Plant Diseases 
Phytopathological Techniques * 
Advanced Plant Pathology * 
Physiology of Parasitism * 
Plant Pathogenic Bacteria * 
Plant Pathogenic Virus * 
Plant Pathogenic Fungi
 

Nematology: 	 General Nematology
 
Plant Parasitic Nematodes
 

Weed Science: 	 Weed Control
 

*graduate level 
courses
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Table 15. 	 New M.S. curriculum being offered at UNA La Molina in response to
 
the REE directive to upgrade INIPA's extension component.
 

A. Undergraduate Courses Required for Admission
 

FT-331 Agricultural Technology
 
BI-1I1 General Botany
 
MT-201 Calculus II
 
FT-371 Crop Ecology
 
BI-213 Plant Physiology
 
MA-312 Agricultural Engineering
 
EP-IOI Principles of Economics I
 

B. Required Undergraduate-graduate Courses After Admission
 

ES-314 Statistical Methods in Social Sciences
 
FT-471 Ecological Physiology of Crop Production
 
CH-271 Principles and Methods in Rural Extension
 

C. Graduate Courses Required for the Major
 

FT-773 Crop Physiology
 
FT-774 Systems and Methods in Crop Production
 
FT-681 Crop Production Extension
 
FT-783 Communication Techniques and Transference of Agricultural
 

Technology
 
FT-793 Seminar in Crop Extension I
 
FT-794 Seminar in Crop Extension II
 
FT-798 Crop Extension Research
 

D. Elective Graduate Courses in Complementary Fields
 

CH-	 Agricultural Extension and Rural Development

FT-682 Planning and Evaluating Crop Production Extension
 
EP-716 Agricultural Programming and Administration
 
CH- Adult Education
 
SF-751 Advanced Soil Fertility I
 
EP-651 Formulation and Evaluation of Projects

EP-732 Advanced Agricultural Engineering
 
FT-671 Advanced Crop Ecology
 
FT-772 Physiology of Herbicide Action
 
FT-732 Production and Management of Certified Seed
 

Source: Cisneros, 1982.
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Table 16. Staff of the Universidad Nacional Agraria related to 
crop protection, research and education 

Fausto H. Cisneros --- Ph.D. Entomology 
Klaus Raven 
William E. Dale 

--- Ph.D. Entomology 
Ph.D. Entomology 

Teresa Ames --- Ph.D. Plant Pathology 
Enrique Fernandez --- Ph.D. Plant Pathology 
Salomon Helfgott --- Ph.D. Weed Science 
Carlos Lopez --- Ph.D. Ecology 
Manuel Canto --- Ph.D. Nematology 

Cesar Fribourg 
Ricardo Mont 

M.Sc. Plant Pathology 
M.Sc. Plant Pathology 

Jaime Castillo --- M.Sc. Plant Pathology 
Mario Zapata --- M.Sc. Entomology 
Juan Herrera --- M.Sc. Entomology 
Jorge Sarmiento --- M.Sc. Entomology 
Vicente Razuri --- M.Sc. Entomology 
Ulises Garcia --- M.Sc. Entomology 
Leonor Mattos 
Monica Lazaro 
Ines Redolfi 

---
---

M.Sc. Plant Pathology 
M.Sc. Nematology 
M.Sc. Entomology 

Menandro Ortiz --- Doctor in Biology 
Pedro Aguilar Doctor in Biology 

Isaias Combe Ing. Agronomo, Entomology 

INIPA, UNA has significant staffing strengths in crop protection disciplines
 
(Table 16).
 

INIPA should take full advantage of scientific and technical personnel

located in various institutions who can contribute to overall goals of the
 
research program.
 

FUNDING
 

Almost without exception, institutional leaders in the REE system point 
to limited budgetary resources as a major constraint to their effectiveness. 
Although one might take issue with the "poverty syndrome", typical of many 
institutions, several obvious deficiencies do appear throughout the system. 

Budget implementation is a serious administrative constraint in INIPA.
 
The current system appears to be unduly centralized, with complicated
 
procedures for submission, approval, and payment of expenditure vouchers.
 
There are 15 or more steps in the expenditure process at the level of INIPA
 
administration and several more at the level of regional CIPA's. This
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staggering process reduces worker productivity and raises administrative
 
costs. According to the findis of The U.S. Presidential Task Force to Peru,

the budget implementation process takes so 
long that programs are impossible
 
to carry out (Yeutter et al. 1982).
 

Funds for vehicles, buildings, and maintenance of equipment have been
 
meager, while complicated bureaucratic procedures have impeded the flow of
 
funds and sometimes prevented complete usage of the limited funds available.
 
A common feature of agricultural research stations is the inadequacy of
 
support facilities and services. Library and scientific information services,

including biometrics and computing, are grossly inadequate and below the
 
standard essential to support a viable research effort (except at UNA).
 

As a minimum, the national budget must sustain core costs of staff and

operations at a level to assure adequate performance of the system. Expansion

of the system beyond that which can be sustained must be avoided. This can be
 
done only by avoiding duplication of effort among government agencies, careful
 
delineation of priorities, the employment of staff who are essential to the
 
REE activity, and careful use of physical resources (machinery, apparatus, and
 
supplies). Collaboration between INIPA and other public and private

institutions must be expanded. There are innumerable crop problems that need
 
attention but are beyond the present capabilities of INIPA. Crop protection

is one such problem. (Yeutter et al. 1982).
 

INIPA has more than 50 contractual arrangements with international
 
agencies. The lack of strong coordination among these by a designated

authority has reduced their potential impact. IiNIPA must struggle with the
 
many requirements of negotiations, management, execution, and reporting for
 
each contract.
 

The GOP has major bilateral or multilateral contracts that involve a

substancial ICP component with the World Bank 
(World Bank 1982), the
 
Interamerican Development Bank 
(IDB) (IDB 1980), the United Nations
 
Development Program (UNDP/PERU 1982), and several contracts with USAID
 
including the REE contract (USAID/Peru 1980), and the upper selva development

projects (USAID/Peru 1975, USAID/Peru 1981a, and USAID/PERU 1981b). 
 In total,

these international funds add up to well over US$100,000,000, of which a
 
substantial portion should be used for crop protection.
 

International funding can be enormously helpful in achieving desirable
 
levels of operations, as pointed out in the Presidential Task Force document,

but these levels must be sustainable upon termination of external support

(Yeutter et al. 1982).
 

THE VERTEBRATE PEST MANAGEMENT SITUATION
 

Contacts with agricultural personnel, reviews of available literature,

and first hand observations indicate that vetebrate depredations of
 
agricultural crops occur throughout Peru and are, in some instances, a
 
limiting factor in agricultural production. Except in a few isolated cases,

little organized and reliable information is available on the species and
 
crops involved, the degree of damage, and the resultant impact on the
 
agricultural economy. Meager attempts have been made to define the problems,
 



45
 

or evaluate the suitability of control agents or methodologies, primarily

because few of the persons responsible for crop protection in Peru have little
 
training or experience in vertebrate pest control.
 

Crop loss data from vertebrates emphasize the enormous impact pests of
 
all classes have on production potential in Peru. In fact, pest complexes are
 
so important that they constitute limiting factors to crop production in
 
several areas of Peru. Without a viable crop protection component in the
 
agriculture sector, the potential to increase and stabilize yields in a
 
country like Peru is severely restricted.
 

We propose a program of applied research and development of appropriate

technologies along with a training and extension program designed to enhance
 
host government capabilities in the specialized field of vertebrate pest
 
control research and management. A significant initial step toward this end
 
was taken with the establishment of a Regional Vertebrate Pest Control Project
 
for the Caribbean (Project Number 598-0584). The project proposed in Annex F
 
is viewed a logical and desirable addition of this initial effort, designed to
 
serve the needs of a second major geographical region of Latin America,
 
specifically Peru.
 

THE ENTOMOLOGY SITUATION
 

Entomology is more advanced in Peru than any other crop protection

discipline. There are many trained entomologists with a broad understanding
 
of integrated crop protection. The better trained entomologists can be found
 
in UNA and other universities; only a few exist in INIPA. Major resources
 
exist for developing a comprehensive applied entomology program; indeed,
 
scientists at UNA have several effective programs, most notable being the
 
maize program (Figure 6) (Cerrate 1979). The entomologists at [INA need
 
financing so that they can become even more effective. The morale of INIA
 
entomologist is generally low, mainly because of overwhelming bureaucratic
 
procedures. The reserchers must punch clocks when they arrive and depart;
 
scientists cannot function properly in this climate.
 

Centro de Introduccion y Cria de Insectos Utiles (CICIU) has the
 
potential to become the premier biological control institute of Latin America
 
a very short time, if properly funded. Although it falls under the auspices
 
of INIPA, it maintains some degree of autonomy. It is staffed with
 
well-trained, dedicated entomologists. CICIIJ must form a part of the eventual
 
national effort on ICP but 
it should maintain some degree of autonomy.
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THE PLANT PATHOLOGY - NEMATOLOGY SITUATION
 

UNA has the only cadre of well-trained plant pathologists. There is a
 
dire need to expand the scientist base in Peru in this discipline. Even so,
 
there are many more plant pathologists than there are weed scientists. Plant
 
pathology covers such a large, relatively unrelated group of pests (fungi,
bacteria, viruses, mollecutes, nematodes) that specialization within the field 
is necessary. While that leads to better science and better problem solving,

it also requires a greater amount of training. Plant pathologists need a
 
considerable amount of sophisticated, expensive equipment. It is important to
 
keep in mind that most plant pathology training should be towards generalists
 
with only a few centralized specialists.
 

Weed control has been discontinued at the UNA La Molina Cereal Grains
 
Research Program. Numerous people are involved in weed control research with
 
large commercial sugar and rice operations (cooperatives and private).
 

UNA La Molina and the universities at Tingo Maria, Lambayeoue and San
 
Marcos appear to be viable institutions for weed science, although they suffer
 
from inadequate funds. INIPA has potential for becoming a viable research and
 
extension institute for weed control with the large financial and technical
 
inputs now being received.
 

Good field and laboratory facilities exist at UNA La Molina. Inadequate

transportation and limited operating capital are probably the most serious
 
problems. Additional equipment will be needed if weed science is to be
 
strengthened at UNA La Molina including laboratories and research land.
 
Facilities and equipment, including transportation are extremely limited at
 
the other universities and in INIPA.
 

THE WEED SCIENCE SITUATION 

Dr. Salomon Helfgott, UNA at La Molina, has directed research and
 
teaching in the university for 8-10 years. He teaches a comprehensive

graduate level course in Advanced Agronomy Production, taken by about 45
 
students. In July 1982, the first M.S. specific degree in weed science was
 
granted. Previous students have not specialized in weed science because few
 
jobs are available. Commercial firms, agricultural cooperatives, and t',,

Ministry of Agriculture offer only general production agronomist positions.
 

Although employed by Ciba-Geigy in Herbicide development, Ing. Rodolfo
 
Vidalon teaches an undergraduate course in weed control at INA, La Molina.
 
Ing. Oscar Bullon, INIPA La Molina, has tested the effectiveness of herbicides
 
for registration by the Ministry of Agriculture for the past 8-10 years.
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Callejon de Huaylas, Peru. 1977-78. After Cerrate 1979.
 



48
 

Rudimentary weed control courses and very limited research are being

conducted at UNAS, Tingo Maria, Universidad Nacional Pedro Ruiz Gallo,

Lambaydque at 
San Marcos at Lima, and perhaps one or two other universities.
 
At Tingo Maria, INIPA personnel are conducting limited weed control research
 
as part of the INTSOY program.
 

For the well being of the agriculture sector, it is imperative that
 
government authorities give recognition to the importance of scientific
 
talent. Highly trained professionals are valuable national resources. They

must be accorded adequate salaries and support resources if they are to be
 
retained. Apart from higher financial 
rewards, there is a need to establish
 
job satisfaction and a high moral within the structure. The alternative is a
 
system whose staff is mediocre and unable to provide agriculture with needed
 
leadership. The current salary and bureaucratic structures are such that the
 
highly trained scientist is repelled and searches elsewhere for a job.
 

Special provisions need to be instituted to bring salary scales of
 
professionals more in line with competitive salaries for similar competence.

At the 
same time, full-time staff members should not be permitted to engage in
 
activities that are in conflict with their official positions (Yeutter et al.
 
1982).
 



AN INTEGRATED CROP PROTECTION PROGRAM FOR PERU
 

The need for a national effort in integrated crop protection is self
 
evident. Between the large toll pests exert on the potential yields of food
 
crops, the numbers and diversity of major constraint pests, the unbalanced use
 
of pesticides (many times pesticides are misused to the detriment of the
 
environment and human safety), the lack of knowledge of how to manage many of
 
the pest species on several crops in different agronomic zones, and the
 
inability of extension to transfer the knowledge already accumulated to the
 
grower, there is ample justification for a full-scale effort in crop

protection. Trained personnel at
are a premium and any serious consideration
 
of a long-term solution to crop protection in Peru must include a vigorous
 
training and retraining effort.
 

Because the GOP has placed highest priority on increased production and
 
because several large loan contracts have been negotiated dealing with
 
improved production, the climate is right for a concerted effort in ICP.
 
Funds principally from the World Bank and USAID are being used by INIPA to
 
initiate several national commodity programs (DPNs): rice, maize, potato,
 
beans and other grain legumes, small grains, and pastures. While these
 
programs are being superimposed upon the more formal structure of
 
hierarchically arranged regional experiment stations and substations, the hope

is that they will focus research attention on the major food crops of the
 
country. Various regional experiment station networks, according to current
 
INIPA dictates, are to be given sums of money that can 
only be used to enhance
 
research efforts in these commodity programs. Each DPN is to have a Peruvian
 
Director and an 
outside adviser who, together, ensure that the objectives and
 
timetable of the national program are carried out.
 

There are many bureauratic problems that have to be worked out to insure
 
that adequate funds for research in these areas are available when and where
 
they are needed. Not only is there need for a strong monetary commitment,
 
there is a dire need for expediency. A national program for integrated crop
 
protection, if it were to follow the DPN template, would have a much more
 
difficult mandate, primarily because it would have to function 
across
 
commodity lines as well as across regional boundries. This would take
 
commitment not only from the ICP Directorate, but from other DPN Directorates
 
and higher administration within INIPA. It would also require a large cadre
 
of well trained crop protection scientists in INIPA. That, unfortunately,
 
does not exist at the present time. Most of the ICP talent currently exists
 
within UNA, other universities, and the private sector. INIPA's ICP talent
 
has been dissipated due to several factors. It is unrealistic to hope that
 
INIPA could build up this talent bank in less than ten or fifteen years. A
 
national ICP 
program, then, by necessity must involve UNA, other universities,
 
and the private sector. These groups agree that a comprehensive strategy is
 
needed to bring the dissipated ICP talent of the country to bear the
on 

multi-faceted problems. The question is, how can this be accomplished?
 

While the potential organizational strategies for ICP in Peru may he
 
infinite, three major modes seem possible: (1) wholley within INIPA and set
 
up as a national program (DPN), (2) wholley within UNA that currently, because
 
of its stability, relative lack of bureaucracy, and staffing superiority in
 
ICP, could initiate a strong program, and (3) in a semi-autonomous
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organization that could capture the strengths of both institutions and
 
capitalize on the total resources 
of the country. There are arguments for and
 
against each.
 

INIPA has the national responsibility in ICP and should have control of
 
that segment of crop production. INIPA also has control over the REE program

and a program in ICP not strongly linked with the resources of commodity
 
programs will fail to focus on key constraints. UNA would definitely get an
 
ICP program started in a dynamic manner, but, without the strong ties to
 
INIPA, UNA would have a difficult problem in interfacing with the extension
 
component, currently a part of INIPA. Also, to 
put the responsibility of
 
national ICP in UNA's hands would counter the lawfull 
responsibilities of
 
INIPA. 
 A system that could combine the merits of both institutions and
 
alleviate the problems of each might serve Peru best. Such a system would
 
have to link firmly with the REE project and would have to depend on monies
 
now in INIPA's possession. INIPA would have to contract a portion of its crop

protection obligations to some semi-autonomous organization. This seems very

doubtful considering the current political atmosphere.
 

The scenario most likely to succeed is the first, where INIPA is firmly

in control of the program. But if the program is to have any chance of
 
success, INIPA must tap the talent base residing in UNA, the other
 
universities, and, to some extent, the private sector.
 

Several salient features must be incorporated into the national ICP
 
program. First, the program must take full advantage of existing national
 
expertise in ICP. Spcond, the program must have at its core a cadre of highly

trained national scienTTsts that can be called upon to help solve major

protection problems throughout Peru. Third, the program must be intimately

coordinated with the national commodity programs and must focus 
on the
 
principal crops. Fourth, the program must begin with regional projects at 
the
 
national commodity centers 
but develop crop protection strategies for all of
 
the priority commodities of the region. Fifth, the program must have a
 
substantial component in retraining of existing INIPA scientists as 
well as a
 
lonig-term plan for training new scientists at several levels to staff the
 
total program. Sixth, the program must have a dedicated, respected, and
 
responsible director who can function at 
all levels with authority to
 
implement decisions with adequate funding at hand. Seventh, the program must
 
have cohesion such that all ICP specialists feel as though they are vital
 
parts of an indispensable and well-functioning team. Eighth, functioning

members of the program must be given a salary commensurate with their skills,

and advances in rank and scale should be tied to the merit system. Nineth,

the program must be monitored by an independent group of ICP specialists of
 
international reputation. Tenth, the Consortium for International Crop

Protection should play an a-dvisry role in the development of the program, in
 
contracting outside specialists, and in the everyday running of the program
 
through a co-director.
 

Program Management
 

We propose that INIPA institute a National Crop Protection Program (NCPP)

for Peru. It should be headed by a national director and an outside
 
specialist who should assume the role of co-director. Together, this
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Directorate should have the authority to formulate program policy and to
 
develop national directives for crop protection.
 

The NCPP Directorate should be charged with the following major

responsibilities:
 

1. 	Develop program activities
 

2. 	Distribute program responsibilities
 

3. 	Coordinate program activities
 

4. 	Insure proper linkages with other projects
 

5. 	Insure proper evaluation and redirection of program in light of
 
program goals and evaluation recommendations.
 

A mechanism must be established whereby the directors of national
 
commodity programs can communicate the protection needs of their commodities
 
to the NCPP Directorate. There must be a mechanism by which research
 
priorities among commodities and among protection disciplines can be
 
established. These mechanisms will 
help focus the NCPP Directorate on the
 
national 
protection issues needing urgent attention. It is here suggested

that a committee composed of the national commodity Directorates be
 
established and headed by the NCPP Director. Its function would be to set
 
protection priorities on a national basis. It is further suggested that such
 
a committee include or be closely advised by knowledgeable srientists at UNA.
 
The committee should meet and set priorities not more than twice nor less than
 
once each year.
 

Operating funds for the NCPP should be under the control of the NCPP
 
Directorate. These funds should 
cover operating costs of administration,

national crop protection scientists, national crop protection services, and
 
regional crop protection projects.
 

The NCPP Directorate shall appoint an independent committee composed

mainly of persons representing linkage organizations to award competitive

grants for proposals dealing with appropriate science for solving crop

protection problems in Peru. While adaptive, the science should be 
somewhat
 
basic and innovative. These grants should be awarded mainly to scientists
 
outside of the NCPP program.
 

An outside comprehensive review of the project should occur every second
 
year. Evaluations and reviews should be organized by the Directorate to
 
include no fewer than five (5)nor more than ten 
(10) external reviewers.
 
External reviewers shall be selected by representatives rif donor and linkage

organizations from short lists supplied by the NCPP Directorate after
 
consultation with representatives of donor organizations, internationally

acclaimed experts in various ICP disciplines, and important commodity research
 
and extension areas. Reviewer recommendations shall be implemented by the
 
Directorate in accordance with available funding.
 



52
 

The National ICP Center
 

A cadre of ICP specialists from INIPA, La Molina and UNA will form the
 
nucleus of the NCPP. 
 This nucleus must contain the scare national ICP
 
expertise who will serve the function of resource personnel 
to help solve the
 
multitude of protection problems at all of the regional ICP sites. This cadre
 
of specialists must consist of a minimum of one from each of the following

disciplines: weed science, nematology, plant virology, plant bacteriology,
 
fungal pathology, vertebrate pest control, and entomology to cover the major

tactics (breeding for resistance, biological control specialist, cultural
 
control specialist, and a toxicologist). The cadre must have a technology

transfer or communication specialist and an ICP-oriented economist. It should
 
be led by a broad-based integrated pest management specialist.
 

The National ICP specialists should be attached to INIPA, La Molina or to
 
UNA and the leadership position should be selected with sensitivity to
 
maximize the cooperation and team spirit within the group. One of the
 
functions of the NCPP Directorate should he to insure a cooperative and
 
collaborative spirit among the National ICP specialists.
 

Attached to this national cadre of ICP specialists must be an ICP
 
service-oriented center. 
This must, at a minimum, include identification
 
services for insects, nematodes, and plant viruses, literature specialists,

and statisticians. It is evident to us that this service-oriented center
 
should be attached to UNA, for all aspects are present in that institution and
 
only lack funding to become productive and capable of servicing ICP needs on 
a
 
national scale.
 

The National ICP specialists and the ICP service oriented center together

forming the National ICP Center, shall be on call to help solve a multitude of
 
problems including protection problem identification, research toward solving

the protection problem or problem complex, and developing dynamic and reliable
 
delivery systems. This center shall form a foundation that in the long-term
 
can be expanded to serve the Peruvian Agriculture Sector on a broad and
 
continuing basis. Such a center must also serve to strengthen the bonds
 
between INIPA, La Molina and UNA (Figure 7).
 

CICIU should form a fundamental unit of the National ICP center. Basic
 
funding for CICIU should be turned over to the NCPP and the CICIU director
 
should become an advisor to the NCPP Directorate.
 

The NCPP Directorate shall call upon CICP for short-term specialist

consultants when necessary to help solve problems beyond the immediate
 
capability of the National ICP center.
 

Attached to the center should be a long-term consultant who would
 
organize the vertebrate pest control program for the country. To date, Peru
 
has no identifiable vertebrate pest control specialists and efforts to begin

developing expertise and programs in this area are urgently needed (see Annex
 
F).
 

The National ICP Center should also have word processing capabilities and
 
adequate funding for publishing important articles. Research articles should
 
be published through existing journals and these journals should be given
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reasonable support.
 

The NCPP has 
a unique opportunity to develop as an insect identification
 
center within the National ICP Services Center. This would increase the
 
accuracy of pest determinations at regional sites. This in turn will 
open the
 
literature to determine various control 
measures. This would also reduce the

number of identifications currently going to the Systematic Entomology

Laboratory (SEL) of the USDA, Beltsville, MD. For these fewer
 
identifications, SEL suggested a yearly contract 
fee of $15,000 from

USDA/Peru to make sure the service was continued during these times of severe
 
cutbacks in program and personnel.
 

An insect identification center already exists at UNA. 
 The NCPP program

should provide one full-time curator/identifier on hard money, plus a rotating

post doctoral/visiting scientist position in insect systematics, and a
 
full-time curatorial assistant to handle the pinning, packaging, and techrical
 
aspects of the collection. 
There is also a need to gather relevant systematic

literature for Peruvian insects. 
 Thought must be given to diagnostic centers

of the type discussed above, for proper problem identification is funda'ental
 
to pest problem resolutions.
 

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.
 

Regional ICP Teams
 

The NCPP Directorate shall 
be charged through the contract with
establishing a minimum of three 
(3)and a maximum of six (6)Regional ICP
 
Teams (RT) (Figure 8). Priority regions and subregions are listed in Table
 
17. RT leaders, one from each team, shall be appointed by the NCPP
 
Directorate.
 

Regional Team
 
Leader
 

ICP JEntomologist ant 
Extension Pathologist Scientist 
Specialist 

Figure 8. The regional teams and their make up composition.
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Table 17. Priority listing of regional ICP projects in the NCCP program.
 

Priority Region 	 Locality
Subregion 	 Institutes
 

1 Selva Alta Central Tarapoto 	 INIPA
 

2 Coastal Northern Lambayeque Valley 	 UNPRG
 
INIPA
 

3 Sierra Central Mantaro Valley 	 UNCP
 
INIPA
 
UNA
 

4 Selva Alta Southern Tingo Maria 	 INIPA
 
UNAS
 

5 Coastal Central Canete Valley 	 Est. Exp.
 
(Private)
 
INIPA
 
UNA
 

6 Sierra Northern Cajamarca 	 INIPA
 
UNTC
 

Each RT shall consist of several specialists, including a minimum of one in
 
each of the following disciplines: ICP extension, entomology, plant pathology,

and weed science (Figure 8). A reasonable mix of specialists based on important
 
crops in the region and importance of discipline in the region is provided (Table
 
18).
 

The RTs in cooperation with the NCPP Directorate shall develop regional plans

for ICP involving the major crops and crop associates for each are. Each RT
 
working with the Directorate shall develop an ICP Technology Package for the crops

in its area based on the guidelines developed for the soybean insect pest

management package (Annex G).
 

The Directorate shall visit each RT at least three (3)times each year to
 
view project development and review project proposals.
 

RT leaders shall meet with the Directorate at least three (3)times each year
 
at a central location to insure coordination among RTs.
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Table 18. Composition of Regional ICP Teams
 

ICP
 
Region Extension Entomol. Plt. Path. Weed Sci. Total
 

Tarapoto 2 2 2 2 8 

Lambayeque Valley 2 3 2 1 8 

Mantaro Valley 1 1 2 1 5 

Alto Huallaga 2 2 2 2 8 

Canete Valley 2 3 2 1 8 

Cajamarca 1 1 1 1 4 

TOTALS 10 12 11 8 41
 

Each RT shall operate as a unit but shall divide its tasks according to
 
commodity and discipline. The RT leader shall be responsible for RT continuity
 
and direction.
 

The RT leaders shall be responsible for communicating problems related to

research, technology transfer, and personnel to the Directorate, who ill turn shall
 
have the responsibility of summoning help from the National 
ICP Center or from
 
short term consultants from outside Peru through CICP to help solve the
 
difficulty.
 

ICP extension specialists for all RTs shall meet 
for two (2) days every two
 
(2) months at a central location to review ICP implementation progress and
 
share methods for overcoming implementation constraints. The ICP extension
 
specialists shall adjust their technology packages during these meetings. 
 The
 
Director, one of his advisors, or the CICP Consultant shall be present at 
each
 
extension specialists' meeting.
 

Written reports shall be prepared annually by each RT. 
 The RT leader shall
 
be responsible for the reports. The reports shall be sent 
to the Director who
 
shall be responsible for preparing a brief substantive summary of all 
RT reports

in English and Spanish. These summaries shall be distributed to all RTs and donor
 
organizations prior to the annual meeting of the RTs and TF.
 

All members of all RTs and TF shall 
meet with the Director, CICP Consultant
 
and advisors once (1) each year for five 
(5) days to present results and
 
accomplishments of research and technology transfer programs and to discuss
 
the coming year's activities.
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Regional ICP Sites
 

In developing an integrated crop protection strategy for Peru, the
 
concept of regional pilot projects is paramount. This concept entails a team
 
approach by plant protection specialists from a variety of disciplines

coordinating their efforts on the important crops in a specific area. Regional

ICP teams should first itemize, through prior knowledge and review of the
 
literature, the species of pests likely to be important for the various crops

in the area (This has been done in Annex C). They must then develop interim
 
ICP packages detailing when and how pest species can best be controlled in
 
each crop.
 

While extension specialists are helping to implement these interim ICP
 
packages at the grower level, researchers should begin to revise various
 
aspects of the package: actual pest species involved, sampling methodologies,

economic thresholds, and control recommendations. Included should be a
 
concerted effort to determine the population dynamics of important pest and

beneficial species in relation to crop phenologies and cropping sequences.
These new data should then be used to update the ICP paekage. 

Once the system is functioning well and the key pest species of various 
crops are known, research should focus on alternative methods of maintaining

these pests below economic thresholds: biological control, breeding crops for
 
resistance and tolerance to key pests, and manipulation of cultural practices.

An example of such a program is herein included (Annex G). Inherent in the
 
system is 
a feedback mechanism capable of relaying new and unsolved protection

problems to researchers, usually via extension. The delivery system is the
 
lifeline of any ICP program, and it would be unwise to implement an ICP
 
program without serious consideration of a strong, viable extension
 
component.
 

Peru, divided into three major geographic areas--the coast (coastal

zone), the sierra (mountainous zone) and the selva (jungle zone)-.-is ideally

suited for three pilot ICP projects. From our investigation of the multiple
 
resources available at and constraints inherent in various possible sites, the
 
following are suggested for representative pilot integrated crop protection

sites: the Mantaro Valley of the central area of the
sierra, the Tarapoto 

upper selva, the Alto Huatllaga area of the upper selva, and the Larnbayeque

Valley of the northern coast. In addition, two sites would be excellent 
as
 
backups: the Canete Valley of the south central 
coast and the Cajamarca

region of the northern sierra. 
 Only the three primary sites will be discussed
 
here.
 

Mantaro Valley (Huancayo)
 

The Mantaro Valley exists within the Andes Mountains and the city of
 
Huancayo is its major commercial center. This site typifies agriculture in
 
the sierra. Only the river valley aluvium contains rich soil and provides the
 
possibility of irrigation during the dry Here, an
season. abundance of
 
vegetable crops are grown. The areas beyond the influence of the river
 
aluvium generally have poor soils and a short growing season. 
 While potatoes,
 
corn and vegetables occupy the richer land, small grains (largely barley and
 
wheat) occupy the poorer. In both the irrigated and non-irrigated areas,
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diseases are the major concern. This valley is the primary site of the potato

DPN and considerable work will be accomplished here for the small grains DPN.
 

Tarapoto
 

The Tarapoto area is a large tropical valley that typifies agriculture in

the upper selva. Slash and burn agriculture is still practiced over much of
 
the area. It is the national headquarters for the rice and corn DPN's; thus
 
it will have a large staff of trained agronomists. It is not close to any

functioning universities, thus student projects and student help will be
 
difficult to attract. The soils are moderately fertile and the road network
 
make communication and transport less difficult than in 
most other selva
 
zones.
 

Lambayeqye Valley (Chiclayo)
 

The Lambayeque Valley is in the northern coastal zone, and crop

production is heavily dependent on 
timely rainfall in the mountains to the
 
east. Inyears when rainfall is scarce, very little is planted. Water, then,

is a primary driving variable to crop production in the area. Several crops

are grown in the Lambayeque Valley including grain legumes (principally beans
 
and some 
soybean), flooded rice, and some corn. Another major agricultural

product of the region is cotton. The area is fortunate to havw a very active,

enthusiastic contingent of crop protection specialists, some located at the
 
Universidad Nacional Pedro Ruiz Gallo in Lambayeque and others located at the
 
Vista 
Florida Experiment Station, CIPA II, INIPA, near Chiclayo. Researchers
 
from these two institutions collaborate on several pest-related projects.

CIPA II has initiated a small ICP project on cotton and other crops in the
 
valley, and this has given the scientists and growers a feel for ICP. One of
 
the extension personnel has already specialized in plant protection.

Together, the team puts out weekly newspaper articles on pest control (Figure

2). Moreover, the National Grain Legume Program (DPN) is headquartered at
 
CIPA II,Chiclayo. The loan from the World Bank (World Bank 1981) will focus
 
on agriculture production in the northern 
area of Peru, and Chiclayo will
 
serve as regional center. Thus, for a coastal area, the Lambayeque Valley has
 
many advantages as a pilot site for an ICP program.
 

Crop protection in this area can be characterized as having severe insect
 
problems, moderate disease and nematode problems, and minor weed problems.

Large amounts of pesticides are used in the area, mainly for controlling

insect pests, and these chemicals constitute a large expenditure on the part

of growers. All too often excess amounts of pesticides are applied at
 
improper times for control. The impact of an ICP program in the Lambayeque

Valley should be aimed, among other aspects, at lowering the quantities of
 
broad-spectrum pesticides used by growers.
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Alto Huallaga (Tingo Mairia) 

The Alto Huallaga encompasses a large expanse of high jungle with up to
 
4000 rm of rainfall annually. Rivers have adequate water during the dry
 
season to irrigate huge tracts of land. Water is not limiting in this region.

Instead, a multitude of pest species, especially weeds, constitute major

constraints to crop production. 
 The area is being developed for perennial

trees (cacao, coffee, citrus, banana) and flooded rice (rotated with grain

legumes, principally soybean). 
 Some corn is also grown in the region.
 

The major university of the jungle-zone, Universidad Nacional Agraria de

la Selva (UNAS) is located in the Alto Huallaga area at Tingo Maria. Although

poorly equipped and only moderately well funded, its professional crop

protection staff are 
of excellent caliber. It also has adequate facilities
 
available to house various aspects o; an ICP program. It, however, has no
 
land upon which to conduct field experiments. In contrast, the Agricultural

Experiment Station at Tulumayo, INIPA has large tracts of land that are
 
currently all but abandoned. This land contains valuable germplasm

collections of many perennial crops. 
 It is very poorly staffed, with only two
 
professionals currently on location. The impending Special Project of the
 
Alto Huallaga (AID/Peru 1981 ) will rebuild much of the experiment station and 
develop needed infrastructure for agriculture and agricultural commodities.
 
It will also provide the needed professional staff at Tulumayo in plant

protection. One of the many aspects of the that needs shoring up
area is
 
extension. Only a few extension staff are located in the region.
 

The plant protection problems in the Alto Huallaga are staggering. Weeds
 
constitute the biggest challenge, but insects, diseases, nematodes and
 
vertebrate pests are also very important. A balanced team is needed in this
 
region, one that can use the expertise and students of the UNAS together with
 
the growing involvement of INIPA.
 

Project Personnel Training
 

All identified RT & National ICP Center members shall undergo a two (2)

week intensive refresher course at UNA at project initiation.
 

Technology transfer specialists shall remain for a third week to receive
 
intensive training in crop extension, innovations in scouting, communications
 
technology, and the T & V system of extension.
 

Each member of the RTs and all extension personnel should attend
 
pesticide safety short courses.
 

Not less than two (2) regional workshops shall be organized by extension
 
specialists each year in each region. 
 The workshops shall concentrate on
 
information transfer and shall include participation of Peritos Agricolas,

interested growers, and pesticide industry administrators and salespersons.
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Program Retraining
 

UNA has recently developed a comprehensive M.S. program for upgrading the
 
level of extension specialists. It also has excellent B.S. and M.S. level
 
curricula for many of the plant protection disciplines. We strongly suggest

that a massive campaign be initiated to retrain the personnel now employed by

INIPA, not only in the research but in the extension areas as well. UNA has
 
the stature and ability to abosrb a large number of those scientists and we
 
suggest that beginning immediately as many as 15 retrainees per year be placed

in various UNA protection curricula. A list of those curricula is given in
 
Annex E.
 

Program Training
 

Listed below (Table 19) are the M.S. and Ph.D. degree needs by discipline

for the first five (5)years of this project. All graduates shall be
 
incorporated into the program through one organization or another (INIPA, UNA,

and the various participating national universities).
 

Building An International Reputation
 

The implementation of a comprehensive ICP program in Peru such as the one

outlined herein would serve as a model for developing countries throughout the
 
world. Because of the similarity of cropping systems and pest problems in
 
many Latin American countries, upgrading facilities and human resources at the
 
Universidad Nacional Agraria, La Molina 
(UNA) will place UNA in a position to
 
attract students from several Latin American countries, especially Andean.
 
UNA would gain regional recognition and could serve as the focal center of
 
expertise in ICP training. INIPA would also gain international recognition

through the implementation of such a program.
 

Budgetary Considerations
 

Although tentative and partial budgets have been formulated for this
 
program, we feel that the intimate details needed to construct a realistic
 
budget must await the next step in the development of this program. We have
 
purposely left the crude budgets 
out of this report because we were unwilling
 
to prejudice the following steps. If persons are interested in obtaining
 
copies of these, they are advised to contact the senior author.
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Table 19. Degree training for program. 

EDUCATION ABROAD 

Ph.D. Level Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Total 

Plant Pathology - - - 1 - 1 
Entomology - - 1 - - 1 
Weed Science 1 .. . . 1 
Nematology - 1 - - - 1 
Vertebrate Pest Sci. 1 1 

TOTAL 1 1 1 1 1 5 

M.S. Level Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Total 

Weed Science 1 - 2 - - 3 
Vertebrate Pest Sci. 1 1 .. . 2 
Crop Protection Specialist 1 1 - - - 2 

TOTAL 3 2 2 0 0 7 

EDUCATION AT UNA 

M.S. Level Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Total 

Plant Pathology - - 1 1 2 4 
Virology - 1 1 1 - 3 
Entomology - - 1 2 2 5 
Nematology - 2 - 1 1 4 

TOTAL 0 3 3 5 5 16 
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ANNEX B
 

CROP LOSSES DUE TO PESTS IN PERU
 

Table 20 .	 Losses in thousands of US dollars for selected crop

in Peru due to birds and rodents in 1976.
 

Table 21 .	 Estimate of losses due to insect pest damage of the
 
principal crops of Peru during the 1971 growing season.
 

Table 22 .	 Losses due to nematodes of the principle crops of
 
Peru during the 1967 growing season.
 

Table 23 .	 Losses due to disease (virus, mollecutes, fungi, and
 
bacteria) of the principal crops of Peru during
 
the 1967 growing season.
 

Table 24 .	 Losses due to weeds of the principal crops of Peru
 
during the 1967 growing season.
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Table 20 	 . Losses in thousands of dollars for selected crops in Peru due to 
birds and rodents for 1976.
 

Birds Rodents Vertebrates
 

Cereals 	 1,510 
 1,200 	 2,710

Fruits 	 310 310 620
 
Pastures 	(alfalfa, others) 400 --- 400
 

TOTALS 	 2,830 
 1,510 	 4,340
 

Source: 	 Direccion de sanidad Vegetal, Ministerio de Alimentacion. Losses
 
given in thousands of dollars.
 

Table 21. 
 Estimate of losses due to insect pest damage of the principal crops

of Peru during the 1971 growing season.
 

% Losses Losses Loss Value
CROPS 
 Damage in Has. in M.T. in 1000 US$
 

Potato 	 20 
 64,010 393,572 21,254

Corn 20 74,169 123,273 10,834

Grain legumes 20 18,593 15,178 2,966

Rice 2 2,946 11,822 1,433

Small .grains 1 3,213 2,810 	 234
 

Cotton 33 	 76,800
44,987 22,221

Forage 20 29,731 1,350,880 17,583

Banana 30 19,834 275,706 8,553

Sugarcane 5 	 415,472
4,195 	 2,083

Apples, grapes 10 	 16,142
1,972 	 1,705

Peaches, 	mangos 30 1,659 
 18,000 1,503

Citrus 	 11 
 2,531 32,319 1,443

Coffee 	 2 2,463 1,411 550
 

TOTAL 	 270,303 2,733,385 92,363
 

Percentage 	 14.4% 
 13.4% 16.4%
 

Source: 	 Sarmiento, Jorge. 1974.
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Table 22. Losses due to diseases (viruses, mollecutes, fungi, and bacteria) of the
 
principal crops of Peru during the 1967 growing season. 

CROPS Area Production Value in 
Losses by 
diseases 

crop loss due 
to disease 

(Has) (Metric tons) 1000 US$ Tons in 1000 US$ 

Cotton 181,135 264,319 49,243 13,215 5 2,r12 

Rice 106,690 461,420 35,535 23,071 5 1,776 

Potato 271,895 1'711,741 52,409 427,935 25 13,102 

Sugarcane 98,613 8,433,150 30,211 42,165 0.5 163 

Corn 386,735 710,305 42,089 21,309 3 1,262 

Coffee 111,633 52,753 12,757 2,637 5 637 

Grain legumes 167,770 195,072 17,982 19,507 10 1,798 

Vegetables 59,570 1'018,458 20,712 50,922 5 1,035 

Cereales 344,970 324,627 19,133 64,925 20 3,826 

Tomato 5,815 64,802 2,947 12,690 20 589 

Peppers 3,765 17,223 1,254 3,444 20 250 

Citrus 21,179 269,708 8,716 67,427 25 2,179 

Banana 60,675 832,270 24,561 208,067 25 6,140 

Grape 9,244 53,879 4,958 5,389 10 495 

Cocco 4,909 2,295 455 459 20 91 

Alfalfa 124,870 6'010,215 52,409 300,510 5 2,620 

Other pastures 153,460 1'754,110 5,859 35,082 2 117 

Other fruits 38,130 356,825 15,744 17,841 5 787 

Other Crops 163,239 1'844,300 82,609 73,772 4 3,304 

2'314,597 24'377,472 482,609 1,390,637 42,642 

Source: Arevalo Diaz, J. 1973a.
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Table 23. Losses due to nematodes of the principal crops of Peru, 1967 growing season.
 

CROPS Area Production Value in 
Losses by 
nematodes 

crop ]oss due 
to disease 

(Has) (Metric tons) 1000 US$ Tons in 1000 US$ 

Cotton 181,135 264,319 42,411 26,431 10 4,924 

Potato 15,600 204,050 7,959 10,202 5 397 

Potato 256,295 1'427,080 54,585 285,416 20 10,917 

Coffee 111,633 72,753 12,757 3,637 5 637 

Sugarcane 82,890 7'942,800 30,681 238,284 3 920 

Tomato 5,815 64,802 2,947 7,796 12 353 

Beans 77,650 76,457 8,398 11,468 15 1,259 

Grains 8,385 6,992 1,217 699 10 121 

Olive 3,870 9,710 2,924 184 2 58 

Grape 9,244 53,879 4,958 4,310 8 396 

Tobacco 4,825 4,971 1,725 248 5 86 

Banana 60,675 832,270 24,561 83,227 10 2,456 

Cocco 4,909 2,295 453 114 5 22 

Vegetables 50,570 1'018,458 20,712 50,922 5 1,035 

Alfalfa 124,870 6'010,215 52,409 120,204 2 1,048 

Rice 106,190 461,420 35,535 - - -

Corn 386,735 710,305 42,089 -

Cereales 344,970 324,627 18,908 - - -

Other fruits 38,130 356,825 15,744 17,941 5 787 

Other pastures 153,460 1'754,110 5,859 - - -

Other crops 163,239 1'844,300 82,609 -

Source: Arevalo Diaz, J. 1973b.
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Table 24. Losses due to weeds of the principal crops of Peru during the 1967 growing season.
 

CROPS Area Production 
Losses by 
weeds 

crop loss due 
to disease 

(Has) (Metric tons) Tons in 1000 US$ 

Cotton 181,135 264,319 49,243 2 132 

Rice 106,690 461,420 35,535 10 1,153 

Potato 271,895 1'711,741 52,409 5 3,139 

Sugarcane 98,813 8'433,150 32,711 1 210 

Corn 386,735 710,305 42,089 6 1,065 

Coffee 111,633 52,753 12,757 5 65 

Grain Legumes 167,770 195,072 17,982 6 292 

Vegetables 59,570 1'018,458 20,962 8 2,036 

Cereales 344,970 320,627 19,133 10 811 

Tomato 5,815 64,802 2,947 5 81 

Peppers 3,765 17,223 1,254 5 215 

Citrus 21,179 269,708 8,716 2 134 

Banana 60,675 832,270 24,561 1 208 

Grape 9,244 53,879 4,958 1 13 

Cocco 4,909 2,295 455 1 .55 

Alfalfa 124,870 6'010215 52,409 10 15,025 

Other- pastures 153,460 1'754,110 5,859 5 2,192 

Other fruits 38,130 356,825 15,744 2 178 

Other crops 163,239 1'844,300 82,609 3 1,383 

Source: Sanchez, D. 1973 
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ANNEX C
 

PESTS OF CROPS OF SELECTED REGIONS
 
OF PERU
 

Table 25. 	 Important pests of major perennial food crops of the upper
 
selva at Tarapoto.
 

Table 26. 	 Important pests of ma,,1r crops of the upper
 
selva at Alto Huallaga Jingo Maria).
 

Table 27. 	 Important pests of major crops of the coast in the
 
Lambayeque Valley.
 

Table 28. 	 Important pests of major crops of the sierra at
 
Montero Valley (Huancayo).
 

Table 29. 	 Important pests of major crops of the coast in the
 
Canete Valley.
 

Table 30. 	 Important pests of major crops of the sierra at
 
Cajamarca.
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Table 25. Important pests of major crops of the upper selva at Tarapota.
 

UPPER SELVA: TARAPOTO
 

SCIENTIFIC NAME COMMON NAME IMPORTANCE 

RICE (1=low; 5=high) 

Vertebrates 
Sporophila spp. Seedeaters 5 
Oryzomys spp. Rice Rats 5 
Columbina sp. Dove 2 
Zonotrichia caponis Rufous-collared sparrow 1 
Nothoprocta sp. Tinamous 1 
J'hipidomys sp. Climbing mice 1 

Insects 
Sogatodes orizicola Rice delphacid 4 
Calandra oryzae Rice weevil (storage) 3 
Sitotroga cerealella Angoumois grain moth (storage) 3 
Nyctelius nyctctius Leaf roller 3 
Diatrea saccharaiis Sugarcane borer 1 
Orthezia graminis White scale 1 

Nematodes 
Meloidogyne graminicola Root-knot nematode 5 
Hirschmanniella sp. Rice root nematode 4 
Aphelenchoides besseyi Foliar nematode 4 
Pratylenchus spp. Lesion nematode 2 
Criconemoides spp. Ring nematode 1 
Helicotylenchus spp. Spiral nematode 1 
Tylenchorhynchus spp. Stunt nematode 1 

Viruses and Diseases 
Piricularia oryzae Rice blast 5 
HeZminthosporium oryzae 
Hoja blanca 

Brown spot 
Virus 

4 
4 

Rhynchorporium oryzae 3 
Xanthomonas oryzae 2 
Ushlaginoidea virens 1 

Weeds 
Echinocloa crus-galli Barnyard grass 5 
Echinocloa colonum Jungle rice 4 
Ischaenum rugosum 4 
Leptochloa uninervia Mexican sprangle top 3 
Cyperus diffornmis Small flower umbrella plant 3 
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UPPER SELVA: TARAPOTO (Continued)
 

SCIENTIFIC NAME COMMON NAME 
 IMPORTANCE
 
(1=low; 5=high)
 

MAIZE
 

Vertebrates
 
Oryzomys spp. Rice rats 4
 
Aratinga sp. Parakeet 3
 
Phyllotis sp. Leaf-eared mouse 3
 
Mimus longicaudatus Long-tailed mockingbird 2
 
Columba spp. Pigeons-doves 2
 
Sigmodon sp. Cotton rat 2
 
Sciurus sp. Squirrel 2
 
Rattus spp. Norway & Rlack rat 1-3
 
Mus musculus House mouse 
 1-3
 
Nothoprocta sp. Tinamous 1 

Insects
 
Spodoptera frugiperda Fall armyworm 5
 
Diatrea saccharalis Sugarcare borer 3
 
Elasmopalpus lignosellus Lesser cornstalk borer 3
 
Heliothis zea Corn earworm 
 2 
Feltia sp. Cutworm 2
 
Spodoptera sp. Armyworm 2
 
Diabrotica spp. Corn rootworms 2
 
Cerotoma spp. Bean leaf beetles 2
 

Nematodes
 
Pratylenchus spp. Lesion nematode 4
 
Paratrichodorus spp. 4
 
Meloidogyne spp. Root-knot nematode 3
 
Tylenchorhynchusspp. Stunt nematode 1
 
Helicotylenchus spp. Spiral nematode 1
 
Rotylenchus spp. Sprial nematode 1
 
Criconemoides spp. Ring nematode I
 

Viruses and Diseases
 
Corn stunt Spiroplasma 4
 
Maize mosaic Virus 4
 
Maize stripe Virus 2
 
Maize rayado fino Virus 2
 

Weeds
 
Echinochloa crus-galli Barnyard grass 4
 
Echinochloa colonum Jungle rice 3
 
Cyperus rotundus Umbrella plant 3
 
Ipomea spp. Morning glory 2
 
Sida spp. Sida 1
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UPPER SELVA: TARAPOTO (Continued)
 

SCIENTIFIC NAME COMMON NAME 
 IMPORTANCE
 
(1=low; 5=high)


SOYBEANS
 

Vertebrates
 
Zenaida ausiculata Eared dove 
 3
 
Coiumba spp. Pigeons-doves 2
 
Rhipidomys sp. Climbing mouse 1
 

Insects
 
Piezodorus guildinii Stink bug 5 
Anticarsia gemmatalis Velvetbean caterpillar 4 
Cerotoma arcuata Bean leaf beetle 4 
Pseudoplusia includens Soybean looper 3 
Acrosternum spp. Stink bug 2 

Nematodes
 
Meloidogyne spp. Root-knot nematode 4
 
Pratylenchus spp. Lesion nematode 
 2
 
Helicotylenchus spp. Spiral nematode 2
 
Xiphinema spp. Dagger nematode 1
 
Criconemoides spp. Ring nematode I 
Rotylenchulus spp. 1 
Paratylenchus spp. Pin nematode 1 
Tylenchorhynchus spp. Stunt nematode 1
 

Viruses and Diseases
 
Cercospora kikuchii 
 4
 
Macrophomina phaseoli 3
 
Phytophthora sojae 
 3
 
Soybean mosaic Virus 
 3
 
Peronospoa manshurica downy mildew 1
 

Weeds
 
Echinochloa crus-galli Barnyard grass 4
 
Echinochloa colonum Jungle rice 3
 
Cyperus rotundus Umbrella plant 3
 
Ipomea spp. Morning glory 2
 
Sida spp. Sida 1
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Table 26. Important pests of the major perennial crops of the upper selva
 
at Alto Huallaga (Tingo Maria).
 

UPPER SELVA: ALTO HULLAGA
 

SCIENTIFIC NAME COMMON NAME 
 IMPORTANCE
 
CITRUS (1=low; 5=high)
 

Vertebrates
 
Min'as longicaudatus Long-tailed mockingbird 5
 
Turdus chiguanco Chiguanco thrush 2
 
Aratinga sp. Parakeet 2
 
Pionus menstrus Blue-headed parrot 2
 

Insects
 
Ceratitis capitata Mediterranean fruit fly 4
 
Anostrepha fraterculus Fruit fly 4
 
Aphis citricola Spirea aphid 4
 
Toxoptera aurantii Black citrus aphid 4
 
PhylZocoptruta oleivora Citrus rust mite 4
 
AZeurotrixus floccosus Wooll*v whitefly 2
 
Lepidosaphes beckii Purple scale 2
 
Pinnaspis aspidistrae Fern scale 2
 
Papilio thoas Swallowtail butterfly 2
 
Panonychus citri Citrus red mite 2
 
Coccus hesperidum Brown soft scale 2
 
Saissetia coffeae Hemispherical scale 2
 
Trigona spp. 2
 

Nematodes
 
Tylenchulus semipenetrans 5
 
Radopholus similis Burrowing nematode 5
 
Pratylenchus spp. Lesion nematode 2
 
Meloidogyne spp. Root-knot nematode 2
 
Xiphinema spp. Dagger nematode I
 
Criconemoides spp. Ring nematode 1
 
Helicotylenchus spp. Spiral nematode 1
 
Rotylenchus spp. Spiral nematode 1
 
Tylenchorhynchus spp. Stunt nematode 1
 

Viruses and Diseases
 
Tristeza Virus 5
 
Phytophthora parasitica 4
 
Rhizoctonia solani 
 I
 

Weeds
 
Cenchrus echinatus Southern sandbur 
 3
 
Eleusine indica Goosegrass 3
 
Digitaria sanguinalis Large crabgrass 3
 
Rottboellia exaltata Itchgrass 3
 
Euphorbia sp. Spurge 3
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UPPER SELVA: ALTO HUALLAGA (Continued)
 

SCIENTIFIC NAME COMMON NAME IMPORTANCE
 

(1=1w; 5=high)

CITRUS (Continued) 


Weeds (Continued)
 
Bidens pilosa HFiry beggarticks 3
 
Eclipta alba 3
 
Commelina sp. Ddyflower 3
 
Andropogon sp. 2
 
Cyperus ferax 2
 
Paspalum conjugatzum Sour paspalum 2
 
Physallis angulata Groundcherry 2
 
Pteridium aquilinum Eastern bracken 2
 
Stellaria media Chickweed 2
 
Paspalum virgatum 2
 
Croton sp. 1
 

CACAO
 

Vertebrates
 
Sciurus spp. Squirrel 2
 

Insects
 
Monalonion dissimuZatum 5 
Atta caphalotas Leafcutting ant 3 
Parajalysus pinosus 2 

•Selenothrips 	rubrocinctus Redbanded thrips 2 
Planococcus citri Citrus mealybug 1 
Planococcus brevispes 1 

Nematodes
 
Xiphinema spp. Dagger nematode 3
 
Pratyienchus spp. Lesion nematode 2
 
Meioidogynze spp. Root-knot nematode 2
 
Radopholus similis Burrowing nematode 2
 
Tylenchorhynchus spp. Stunt nematode 1
 
Helicotylenchus spp. Spiral nematode 1
 
Paratrichodorus spp. 1
 
Paratylenchus spp. Pin nematode 1
 
Rotylenchus reniformis Reniform nematode 1
 

Viruses and Diseases 
Phytophthora palmivora 	 5 
Marasuniums perniciosus 	 5
 
Rosellinia bonodes 
 4
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UPPER SELVA: ALTO HUALLAGA (Continued)
 

SCIENTIFIC NAME 
 COMMON NAME IMPORTANCE
 

(1=low; 5=high)
 

CACAO (Continued)
 

Viruses and Diseases (Continued)
 
Phomopsis sp. 
 2
 
Diplodia sp. 
 1 
Colletotrichum sp. 
 1 

Weeds
 
Cenchrus echinatus Southern sandbur 3
 
Eleusine indica Goosegrass 3
 
Digitaria sanguinalis Large crabgrass 3
 
Rottboellia exaltata Itchgrass 
 3
 
Euphorbia sp. Spurge 
 3
 
Bidens pilosa Hairy beggarticks 3
 
Eclipta alba 
 3
 
Commelina sp. Dayflower 
 3
 
Andropogon 
 2
 
Cyperus ferax 
 2
 
Paspalum conjugatum Sour paspalum 2
 
Physallis angulata Groundcherry 2
 
Pteridizan aquilinum Eastern bracken 
 2 
Stellaria media Chickweed 
 2
 
Paspalum virgatum 
 2 
Croton sp.
 

COFFEE
 

Vertebrates
 
;?ionus menstrus Blue-headed parrot 2
 

Insects
 
Hypothenemus hampei Coffee Borer 
 5 
Leucoptera coffella 
 4
 
Coccus viridis Green scale 
 3
 
Saissetia coffeae Hemispherical scale 2
 
Toxoptera aurautii Black citrus aphid 2
 
Araecerus fasiculatus Coffee bean weevil 
 1
 

Nematodes
 
Meloidogyne exigua Root-knot nematode 5
 
Meloidogyne incognita Root-knot nematode 5
 
Pratylenchus coffeae Lesion nematode 
 4
 
Xiphinenia spp. Dagger nematode 
 2 
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UPPER SELVA: ALTO HUALLAGA (Continued)
 

SCIENTIFIC NAME 
 COMMON NAME IMPORTANCE
 

(1=low; 5=high)

COFFEE (Continued) 


Nematodes (Continued)
 
Radopholus similis Burrowing nematode 2
 
Tylenchorhynchus spp. Stunt nematode 1
 
Helicotylenchus spp. Spiral nematode 1
 
Paratylenchus spp. Pin nematode 1
 

Viruses and Oiseases
 
Hemileia vastat-3ix Yellow rust 
 5 
Omphalia flavida 
 4 
Pelliculaia koleroga Thread blight 4
 
Cercospora coffeicola Brown spot 3-

Colletotrichum coffeanum Colletotrichum dieback 
 3
 
Roselliia bunodes Secondary root rot 2
 
Rhizoctonia solani Dampirt off 1
 

Weeds
 
Cenchrus echinatus Southern sandbur 3
 
Eleusine indica Goosegrass 3
 
Digitaria sanguinalis Large crabgrass 3
 
Rottboelia exaltata Itchgrass 3
 
Euphorbia sp. Spurge 3
 
Bidens pilosa Hairy beggarticks 3
 
Eclipta alba Eclipta 3
 
Croton sp. Croton 3
 
Commelina sp. Dayflower 3
 
Andropogon 
 2
 
Cyperus ferax 
 2
 
Paspalum conjugatum Sour paspalum 2 
Physalis angulata Groundcherry 2 
Pteridium aquilinum 2 
Stelaria media Chickweed 2 
Paspalum virgatum 2 

BANANA
 

Vertebrates
 
None
 

Insects
 
Cosmopolites sordidus Banana root borer 5
 
Metamasius sp. Weevil 2
 
Castula licus 
 1 
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UPPER SELVA: ALTO HUALLAGA (Continued)
 

SCIENTIFIC NAME COMMON NAME 
 IMPORTANCE
 

(1=low; 5=high)
 

BANANA (Continued)
 

Insects (Continued)
 
Caligo teucer 
 1 

Nematodes
 
Radopholus similis Burrowing nematode 5
 
Pratylenchus spp. Lesion nematode 
 2
 
Helicotylenchus spp. Spiral nematode 2
 
Meloidogyne spp. Root-knot nematode 2 
Tylenchorhynchus spp. Stunt nematode 1 
Xiphinema spp. Dagger nematode 1 
Paratylenchus spp. Pin nematode 1 

Viruses and Diseases
 
Pseudomonas solanacearum Bacterial wilt 5
 
Mycosphaerella musicola Si.gatoka 4
 
Gleosporium musarum Black end 
 3 
Cordana musae Leaf spot 2 
Stachlydium theobromae 1 

Weeds
 
Cenchrus echinatus Southern sandbur 
 3 
Eleusine indica Goosegrass 3 
Digitaria sanguinalis Large crabgrass 3 
Rottboelia exaltata Itchgrass 3 
Euphorbia sp. Spurge 3 
Croton sp. 3 
Bidens pilosa Hairy beggarticks 3 
Eclipta alba 
 3
 
Commelina sp. Dayflower 3 
Andropogon sp. 
 2 
Cyperus ferax 
 2 
PaspaZum conjugatum Sour paspalum 2 
Physalis angulata Groundcherry 2 
Pteridium aquilinum Eastern bracken 2 
Stellaria media Chickweed 2
 
Paspalum virgatum 2
 



86
 

Table 27. Important pests of major crops of the coast in the Lambayeque Valley.
 

COAST: VALLE DE LAMBAYEQUE
 

SCIENTIFIC NAME 
 COMMON NAME IMPORTANCE
 
(1=low; 5=high)

RICE
 

VertebrE*. s
 
Oryzomys spp. Rice rats 5
 
Sporophila spp. Seedeaters 5
 
Zenaida curriculata Eared dove 
 3
 
Columa spp. Pigeons-doves 2
 
Sturnella balicosa Peruvian red-breasted meadowlark 2
 
Scotinomys mollis Field mice 
 1
 

Insects
 
Sogatodes oryzicola Rice delphacid 4 
Diatraca saccharalis Sugarcane borer 3 
Spodoptera frugiperda Fall armyworm 2 
Nyctelius nyctelius Leaf roller 2 
Orthezia paragraminis White scale 2 

Nematodes
 
Meloidogyne graminicola Root-knot nematode 5
 
Aphelenchoi des besseyi 4
 
Hirschnanniella spp. 4
 
Pratylenchus spp. Lesion nematode 2
 
Tylenchorhynchus spp. Stunt nematode 1
 
Criconemoides spp. Ring nematode 1
 
Helicotylenchus spp. Spiral nematode 1
 

Viruses and Diseases
 
Pirirularia oryzae Rice blast 4 
Bipolaris oryzae 4 
Lephorphaeria salvinii 3 
Neovosia homvida 2 
UstiZaginoidea virens 
 2
 
Ophiofolus oryzinus 2 
Hoja blanca Virus 1
 
Xanthomonas oryzae 
 1 
Rhynchorponum oryzae 1 
Rhizoctonia soZani 
 I
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COAST: VALLE DE LAMBAYEQUE (Continued)
 
SCIENTIFIC NAME COMMON NAME IMPORTANCE 

(1=low; 5=high) 

RICE (Continued) 

Weeds 
Echinochloa crusgalli Barnyard grass 5 
Echinocholoa colonum Jungle rice 4 
Leptochloa uninervia Mexican sprangle top 3 
Cyperus difformis-
Ischaenum rugosum 

Smallflower umbrella plant 3 
2 

Cyperus sp. Nutsedge 2 
Jussiaea sp. Water primrose 1 
Heteranthera renifornis Mud plantain 1 
Eleocharis sp. Spikcrush 1 
Scirpus sp. Bulrush I 

MAIZE 

Vertebrates 
Oryzomys spp. Rice rats 4 
Aratinga sp. Parakeet 3 
Rattus spp. 
Mus musculus 

Norway & Black 
House mouse 

rats 1-3 
1-3 

Mimue longicaudatus Long-tailed mockingbird 2 
Zonotrichia caponsis Rufous-collared sparrow 1 

Insects 
Spodoptera frugiperda Fall armyworm 5 
Diatraea saccharalis Sugarcane borer 5 
Elasmopalpus lignosellus Lesser cornstalk borer 4 
Feltia experta 3 
Feltia subterranea 
Heliothis zea 

granulate cutworm 
Corn earworm 

3 
3 

Pococera atramentalis 2 
Diabrotica decolor 2 
Frankliniella wii liamsi 2 
Dalbulus maidis 1 

Nematodes 
Pratylenchus spp. Lesion nematode 4 
Paratrichodonus spp. 4 
Meloidogyne spp. Root-knot nematode 3 
Tylenchorhynchus spp. Stunt nematode 1 
Helicotylenchus spp. Spiral nematode 1 
Rotylenchus spp. 
Criconemoides spp. 

Spiral nematode 
Ring nematode 

1 
1 
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COAST: VALLE DE LAMBAYEQUE (Continued)
 

SCIENTIFIC NAME 
 COMMON NAME IMPORTANCE
 

(1=low; 5=high) 

MAIZE (Continued)
 

Viruses and Diseases
 
Maize chlorotic mottle Virus 
 5
 
Maize mosaic Virus 
 4
 
Maize rayado fino Virus 
 3
 
Cercopsora sp. 
 3
 

Weeds 
 1
 
Eclipta alba 
 3 
Solanum nigrum Black nightshade 3
 
Echinochloa colonum Jungle rice 
 3
 
Amaranthus hybridus Smooth pigweed 
 3
 
Portulaca oleracea Common purslane 3
 
Sonchus oleraceus Annual sowwhistle 2
 
Trianthema portulacastrum Horse purslane 2
 
Clioris sp. Rhodesgrass 2
 
Setaria verticillata Bristly foxtail 2
 
Cenchrus echinatus Southern sandbur 
 2
 

BEANS
 

Vertebrates
 
Oryzomys spp. Rice rats 
 5
 
Scotinomys spp. Field mice 
 1
 

Insects
 
Empoasca kraemeri Leafhopper 5
 
PseuCoplusia includens Soybean looper 
 4
 
Epinotia aporema 
 4 
Liriomyza huidobrensis Pea leafminer 
 4
 
Diabrotica decimpunctata 
 3
 
Diabrotica decolor 
 3 
Hedylepta indicata Leafroller 
 3
 
Elasmopalpus lignosellus Lesser cornstalk borer 3
 
Tetranychus urticae Twospotted spider mite 
 2
 
Feltia spp Cutworms 2
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COAST: VALLE DE LAMBAYEQUE (Continued)
 

SCIENTIFIC NAME COMMON NAME IMPORTANCE
 

(1=1w; 5=high)
BEANS (Continued) 


Nematodes
 
Meloidogyne spp. Root-knot nematode 5
 
Pratylenchus spp. Lesion nemtaode 2
 
Helicotylenchus spp. Spiral nematode 2
 
Xiphinema americanum American dagger nematode 1
 
Criconemoides spp. Ring nematode 1
 
Rotylenchulus spp. 1
 
Hemicycliophora spp. Sheath nematode 1
 
Paratylenchus spp. Pin nematode 1
 
Tylenchorhynchus spp. Stunt nematode 1
 

Viruses and Diseases
 
Bean common mosaic Virus 5
 
Uromyces phaseoli Rust 5
 
Fusarium spp. Root rot 3
 
Rhizoctonia solani Root rot 3
 
Solentum rolfsii 
 3
 
Macrophomina phaseoli 2 
Oidium sp. 2 
Alternaria sp. 1 

Weeds 
 I
 
Eclipta alba 3 
Solanum nigrum Black nightshade 3 
Echinochloa colonum Jungle rice 3 
Amaranthus hybridus Smooth pigweed 3 
Portulaca oleracea Common purslane 3 
Sonchus oleraceus Annual sowwhistle 2 
Trianthema portulacastrum Horse purslane 2 
Chioris sp. Rhodesgrass 2 
Setaria verticillata Bristly foxtail 2 
Cenchrus echinatus Southern sandbur 2 

SOYBEANS 

Vertebrates
 
Zenaida auiculata Eared dove 3
 
Columba spo. Pigeons-doves 2
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COAST: VALLE DE LAMBAYEQUE (Continued)
 

SCIENTIFIC NAME COMMON NAME IMPORTANCE
 
(1=1ow; 5=high)
 

SOYBEANS (ContinueG)
 

Insects
 
Piezodorus guildinii Stink bug 3
 
Cerotoma fascialis Bean leaf beetle 4
 
Anticarsia gemnatalis Velvetbean Caterpillar 4
 
Pseudoplusia includens Soybean looper 4
 
Cryptophiebia sp. Shoot and pod borer 3
 
Tetranychus urticae Twospotted spider mite 4
 
Spodoptera sunia 3
 
Epinotia aporema Shoot and pod borer 3
 
Laspeyresia leguminis Shoot and pod borer 3
 
Acrosternum sp. Stick bug 3
 
Poliphagothrasonermus latus Mite 3
 
Spodoptera eridiana Cutworm 3
 
Hedylepta indicata Leaf tier 2
 

Nematodes
 
Meloidogyne spp. Root-knot nematode 4
 
Pratylenchus spp. Lesion nematode 2
 
Rotylenchulus spp. 2
 
Xiphinema spp. Dagger nematode 1
 
Helicotylenchus spp. Spiral nematode 1
 
Tylenchorhynchus Stunt nematode 1
 
Criconemoides spp. Ring nematode I
 
Paratylenchus spp. Pin nematode 1
 

Viruses and Diseases.
 
Soybean mozaic Virus 3
 
Rhizoctonia solani Rhizoctonia root rot 2
 
Cercospor. kikuchi Purple spot 1
 

Weeds 
 1
 
Eclipta alba 3
 
Solanzn nigrum Black nightshade 3
 
Echinochloa colonum Jungle rice 3
 
Amaranthus hybridus Smooth pigweed 3
 
Portulaca oleracea Common purslane 3
 
Sonchus oleraceus Annual sowwhistle 2
 
Trianthema portulacastrum Horse purslane 2
 
Chloris sp. Rhodesgrass 2
 
Setaria verticiltata Bristly foxtail 2
 
Cenchrus echinatus Southern sandbur 2
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Table 28. Important pests of major crops in the sierra at Montero Valley
 
(Huancayo).
 

SIERRA: MANTARO VALLEY
 

SCIENTIFIC NAME COMMON NAME IMPORTANCE
 

(1=low; 5=high)

MAIZE 


Vertebrates
 
Oryzomys spp. Rice rats 4
 
Aratinga sp. Parakeet 3
 
Phylottis sp. Leaf-eared mouse 3
 
Columba spp. Pigeons-doves 2 
Sciurus sp. Squirrel 2 
Rattus spp. Norway & Black rats 1-3 
Mu6 musculus House mouse !-3 
Nothoprocta sp. Ti namouse I 

Insects
 
Heliothis zea Corn earworm 5
 
Spodoptera frugiperda Fall armyworm 4
 
Dalbulus maidis 3
 
Peregrinus maidis Corn delphacid 3
 
Feltia spp. Cutworms 3 
Capitarsia thurbata Cutworms 
Rhopalosiphum maidis Corn leaf aphid 3 
Diabrotica decolor 2 
Euxesta annonae Ear fly 2 
Frankliniella witiamsi 2 
Pagiocerus frontalis 1 

Nematodes
 
Pratylenchus spp. Lesion nematode 4
 
Paratrichodorus spp. 4
 
Tylenchorhynchus spp. Stunt nematode 1
 
Helicotylenchus spp. Spiral nematode 1
 
Rotylenchus spp. Spiral nematode 1
 

Viruses and Diseases 
Maize rayado fino Virus 5
 
Nutritional deficiencies 
Maize chlorotic mottle Virus 3 
Helminthosporium turcicum Leaf blight 2 
Puccinia sorghi Rust 2 
Cercospora sp. 1 
Maize bushy stunt Mycoplasma 1 
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SIERRA: MANTARO VALLEY (Continued)
 

SCIENTIFIC NAME COMMON NAME IMPORTANCE
 
(1=1ow; 5=high)
 

MAIZE (Continued)
 

Weeds
 
Raphanus raphanistrum Wild radish 3
 
Brassica sp. Wild mustard 3
 
Amaranthus hibridus Smooth pigweed 3
 
Bidens pilosa Hairy begarticks 3
 
Chenopodium nurale Nettleleaf goosefoot 3
 
Pennisetum clandestinum Kikuyugrass 3
 
Sida sp. Sida 2
 

POTATO
 

Vertebrates
 
Oryzo,:ys spp. Rice rats 4
 
Phyllotis sp. Leaf-eared mouse 3
 
Nothoprocta sp, Tinamous 1
 

Insects
 
Premnotrypes sulturicalus 4 
Phthorimaea operculella Potato tuberworm 3 
Copitarsia thurbata 3 
Cerotoma spp 3 
Epitrix spp. Flea beecle 3 
Myzus persicGe green peach aphid 3 
Macrosiphum euphorbiae Potato aphid 3 
Peridroma spp. Cutworm 2 
Scrobipalpula absoluta 2 
Stenoptycla spp.. 2 

Nematodes
 
Globdua pallida 5 
Pratylenchus spp. Lesion nematode 4 
Nacobbus aberrans 3 
Ditylenchus destructor Potato rot nematode 1 
Helicotylenchus spp. Spiral nematode I 
Rotylenchus spp. Spiral nematode 1 
Tylenchorhynchus spp. Stunt nematode 1 
Trichodorus sp. Stubby-root nematode I 
Paratrichodorus sp. 1 
Xiphinema spp. Dagger nematode 1 
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SIERRA: MANTARO VALLEY (Continued)
 

SCIENTIFIC NAME COMMON NAME IMPORTANCE
 
(1=10w; 5=high)
 

POTATO (Continued)
 

Viruses and Diseases
 
Phytophthora infestans Late blight 5
 
Phytophthora erythroseptira 4
 
Fusarium sp. 3
 
Eminia carotovora Soft rot 3
 
Potato virus Y Virus 3
 
Potato virus X Virus 3
 
Erwinia carotovora
 

var. atroseptica 3
 
Rhizoctonia solani Black scurf 3
 
Spongoapora subterranea 3
 
Synchtrium endofrodicum 3
 
Verticillum aldo-atrum 1
 

Weeds
 
Raphanus raphanistrum Wild radish 3
 
Brassica sp. Wild mustard 3
 
Amaranthus hibridus Smooth pigweed 3
 
Bidens pilosa Hairy beggarticks 3
 
Chenopodium murale Nettleleaf goosefoot 3
 
Pennisetum clandestinum Kikuyugrass 3
 
Bromus sp. Brome 2
 
Sida sp. Sida 2
 

BARLEY
 

Vertebrates
 
Columba spp. Pigeons-doves 3
 
Phrygiius sp. Sierra finch 2
 
Nothoprocta sp. Tinamous I
 

Insects
 
Rhopalosiphum maidis Corn leaf aphid 4
 
Metopolophium dirhodum 3
 
Spodoptera frugiperda Fall armyworm 2
 
Diabrotica decolor 1
 

Nematodes
 
Heterodera avenae 4 
Pratylenchus spp. Lesion nematode 3 
Ditylenchus dlipsaci Stem nematode 3 
Tylenchorhynchus spp. Stunt nematode 1 
Helicotylenchus spp. Spiral nematode 1 
Rotylenchus spp. Spiral nematode 1 
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SIERRA: MANTARO VALLEY (Continued) 

SCIENTIFIC NAME COMMON NAME IMPORTANCE 
(1=1ow; 5=high) 

BARLEY (Continued) 

Viruses and Diseases 
Puccinia striiformis Rust 5 
Barley yellow dwarf Virus 4 
Rhynchosporium secalis Scald 3 
Helminthosporium spp. 3-4 
Puccinia gra7ninistritia 2 
Ustilago nuda 
Ustilago hordei 2 
Cladosponium 2 

Weeds 
Raphanus raphanistrum Wild radish 5 
Brassica sp. Wild mustard 5 
Bromus sp. Brome 4 
Avena fatua Wild oat 3 

WHEAT 

Vertebrates 
Columba spp. Pigeons-doves 3 
Phrygilus spp. Sierra finch 2 
Nothoprocta spp. Tinamous 2 
Zonotrichia capensis Rufous-collared sparrow 1 

Insects 
Rhopalosiphum padi Aphid 4 

Nematodes 
Heterodera avenae 4 
Pratylenchus spp. Lesion nematode 3 
Ditylenchus dipsaci Stem nematode 3 
Tylenchorhynchus spp. Stunt nematode 1 
Helicotylenchus spp. Spiral nematode 1 
Rotylenchus spp. Spiral nematode 1 
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SIERRA: MANTARO VALLEY (Continued)
 
SCIENTIFIC NAME COMMON NAME 
 IMPORTANCE
 

(1=1ow; 5=high)
 

WHEAT (Continued)
 

Viruses and Diseases 

Puccinia striiformis Rust 4 
Barley yellow dwarf Virus 
 4 
Puccinia graminis tritici 3 
Helminthosporium sativum 3 
Ustilago tritici 
 2
 
Tilletia caries 
 2
 
Puccinia recondita tritici 
 2-3
 
Gibbenella zea (Fusarium graminearum) 1-2 
Erysiphe graminis tritici 
 1-2 
Fusarium spp. 
 1-2
 

Weeds
 

Raphanus raphanistrum Wild radish 5 
Brassica sp. Wild mustard 5 
Bromus sp. Brome 4
 
Ave;ia fatua Wild oat 3 
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Table 29. Important pests of major food crops of the coast in the Canete Valley.
 

COAST: CANETE VALLEY
 

SCIENTIFIC NAME COMMON NAME IMPORTANCE
 
(1=low; 5=high)


MAIZE
 

Vertebrates
 
Oryzomys spp. Rice rats d
 
Aratinga sp. Parakeet 3
 
Phyllotis sp. Leaf-eared mouse 3
 
Rattus spp. Norway & Black rats 1-3
 
Mus musculus House mouse 1-3
 
Mimus Zongicaudatus Long-tailed mockingbird 2
 
Columba spp. Pigeons-doves 2
 
Sciurus sp. Tree squirrel 2
 
Zonotrichia capensis Rufous-collared sparrow I
 
Nothoprocta sp. Tinamous 1
 
Scotinomys mollis Field mice 1
 

Insects
 
Spodoptera frugiperda Fall armyworm 5
 
Diatraea saccharalis Sugarcane borer 4
 
Elasmopalpus lignosellus Lesser cornstalk borer 3
 
Feltia experta 3
 
Agrotis ipsilon Black cutworm 3
 
Pococera atramentalis 2
 
Heiothis zea Corn earworm 2
 
Frankliniella williamsi Thrips 2
 
Peregrinus maidis 2
 
Dalbulus maidis 2
 
Orthotylellus carmelitanus 2
 

Nematodes
 
Pratylenchus brachyurus Lesion nematode 4
 
Paratrichodorus spp. 4
 
Meloidogyne spp. Root-knot nematode 3
 
Criconemoides spp. Ring nematode I
 
Tytenchorhynchus spp. 1
 
Helicotylenchus spp. Spiral nematode 1
 
Rotylenchus spp. Spiral nematode 1
 

Viruses and Diseases 
Maize chlorotic mottle Virus 3
 
Maize mosaic Virus 3
 
Cercospora sp. 2
 
Helmenthospinium turcicum Leaf blight 2
 
Nutritional deficiencies 2
 



COAST: 


SCIENTIFIC NAME 


MAIZE (Continued) 


Weeds
 
Amaranthus hibridus 
Bidens pilosa 
Chenopodium murale 
Jatura sbramonium 
Euphorbia sp. 
Ipomea sp. 
Nicandra physalodes 
Portulaca oleracea 
Solanum nigrum 
Cenchrus echinatus 
Chloris sp. 
Eleusine indica 
Setaria verticillata 
Sorghum halepense 
Sida sp. 
Cynodon dactylon 

BEANS
 

Vertebrates
 
Zenaida curciculata 

Oryzomys spp. 

Columba spp. 

Nothoprocta spp. 


Insects
 
Empoasca kraemeri 

Pseudoplusia includens 

Epinotia aporema 

Liriomyza huidobrensis 

Diabrotica decimpunctata 

iabrotica decolor 


Hedylepta indicata 

Elasmopalpus lignosellus 

Tetranychus urticae 

Feltia spp. 


Nematodes
 
Meloidogyne sp. 

Pratylenchus spp. 

Helicotylenchus spp. 

Rotylenchulus spp. 

Xiphinema americanzm 


CANETE VALLEY (Continued)
 

COMMON NAME IMPORTAICE
 

(1=low; 5=high)
 

Smooth pigweed 3
 
Hairy beggarticks 3
 
Nettleleaf goosefoot 3
 
Jimsonweed 3
 
Spurge 3
 
Morningglory 3
 
Apple-Peru 3
 
Common purslane 3
 
Black nightshade 3
 
Southern sandbur 3
 
Rhodesgrass 3
 
Goosegrass 3
 
Bristly foxtail 3
 
Johnsongrass 3
 
Sida 2
 
Bermuda grass 2
 

Eared dove 3
 
Rice rats 3
 
Pigeons-doves 2
 
Tinamous 1
 

Leafhopper 5
 
Soybean looper 4
 

4
 
Pea leafminer 4
 

3
 
3
 

Leafroller 3
 
Lesser cornstalk borer 3
 
Twospotted spider mite 2
 
Cutworms 2
 

Root-knot nematode 5
 
Lesion nematode 2
 
Spiral nematode 2
 

2
 
American dagger nematode 1
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COAST: CANETE VALLEY (Continued)
 

SCIENTIFIC NAME COIMON NAME IMPORTANCE
 

(1=low; 5=hgh)

BEANS (Continued) 


Nematodes (Continued)
 
Cucmenoides sp. 1
 
Pratylenchus spp. Lesion nematode 1
 
Tylenchorhynchus spp. 1
 

Viruses and Diseases
 
Rhizoctonia solani Rhizoctonia root rot 2
 
Fusarium spp. 2
 
Phytophthora sojae 2
 
Cervcospora kikuchi 1
 
Bean common mosaic Virus 1 

Weeds
 
Amaranthus hibridus Smooth pigweed 3
 
Bidens pilosa Hairy beggarticks 3
 
Chenopodiw murale Nettleleaf goosefoot 3
 
Datura stramonium Jimsonweed 3
 
Euphorbia sp. Spurge 3
 
Ipomea sp. Morningglory 3
 
Nicandra physalodes Apple-Peru 3
 
Portulaca oleracea Common purslane 3
 
Solanum nigrum Black nightshade 3
 
Cenchrus echinatus Southern sandbur 3
 
Chioris sp. Rhodesgrass 3
 
Eleusine indica Goosegrass 3
 
Setaria verticillata Bristly foxtail 3
 
Sorghum halepense Johnsongrass 3
 
Sida sp. Sida 2
 
Cynodon dactylon Bermuda grass 2
 

SOYBEANS
 

Vertebrates
 
Zenaida auriculata Eared dove 3
 
Columba spp. Pigeons-doves 2
 

Insects
 
Piezodorus'guildinii Stink bug 3
 
Ceratoma fascialis Bean leaf beetle 4
 
Anticarsia gemmatalis Velvetbean Caterpillar 4
 
Pseudoplusia includens Soybean looper 4
 
Cryptophlebia sp. Shoot and pod borer 3
 
Tetranychus urticae Twospotted spider mite 4
 
Spodoptera sunia 3
 
Epinotia aporema Shoot and pod borer 3
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COAST: CANETE VALLEY (Continued)
 

SCIENTIFIC NAME 
 COMMON NAME IMPORTANCE
 
(1=1ow; 5=high)
 

SOYBEANS (Continued)
 

Insects (Continued)
 
Laspeyresia leguminis Shoot and pod borer 3
 
Acrosternum sp. Stick bug 3
 
Poliphagothrasonermus latus Mite 3
 
Spodoptera eridiana Cutworm 3
 
Hedylepta indicata Leaf tier 2
 

Nematodes
 
Meloidogyne spp. Root-knot nematode 4
 
Pratylenchus spp. Lesion nematode 2
 
Rotylenchulus spp. 2
 
Xiphinema spp. Dagger nematode I
 
Helicotylenchus spp. Spiral nematode 1
 
Tylenchorhynchus Stunt nematode I
 
Criconemoides spp. Ring nematode I
 
Paratylenchus spp. Pin nematode 1
 

Viruses and Diseases
 
Soybean mozaic Virus 3
 
Rhizoctronia solani Phizoctonia root rot 2
 
Cercospora kikuchi Purple spot 1
 

Weeds 
 1 
Eclipta alba 3
 
Solanum nigrum Black nightshade 3
 
Echinochloa colonum Jungle rice 3
 
Amaranthus hybridus Smooth pigweed 3
 
Portulaca oleracea Common purslane 3
 
Sonchus oleraceus Annual sowwhistle 2
 
Trianthema portulacastrum Horse purslane 2
 
Chloris sp. Rhodesgrass 2
 
Setaria verticillata Bristly foxtail 2
 
Cenchrus echinatus Southern sandbur 2
 

POTATO
 

Vertebrate Pests
 
Oryzonys spp. Rice rats 4
 
Phyllotis sp. Leaf-eared mouse 4
 
Nothoprocta sp. Tinamous 1
 

Insects
 
Liriomyza kuidobrensis Leafminer 5
 
Scrobipalpula absoluta 4
 
Pthorimaea operculella 4
 
Myzus persicae Green peach aphid 4
 
Macrosiphum euphorbiae Potato aphid 3
 
Pseudoplusia includens Soybean looper 3
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COAST: CANETE VALLEY (Continued)
 

SCIENTIFIC NAME COMMON NAME IMPORTANCE
 
(1=low; 5=high)
 

POTATO (Continued)
 

Insects (Continued)
 
podoptera eridania Southern armyworm 3
 

Feltia experta Cutworm 3
 
Polyphagotari-sonemus latus Broad mite 2
 
Prodiplosis sp. Midge 2
 
Tetranychus urticae Twospotted spider mite 1
 
Diabroticadecolor 1
 

Nematodes
 
Meloidogyne spp. Root knot nematode 5
 
Pratylenchus spp. Lesion nematode 4
 
Rotylenchulus spp. 2
 
Ditylenchus destructor 1
 
nelicotylenchus spp. Spiral nematode 1
 
Rotylenchus spp. Spiral nematode 1
 
Tylenchorhynchus spp. 1
 
Paratrichodorus spp. 1
 
Trichodoruas spp. Stubby-root nematode 1
 
Xiphinema spp. Dagger nematode 1
 

Viruses and Diseaes 
Phytophthora infestans Late blight 5
 
Potato leafroll Virus 4
 
Potato virus Y Virus 4
 
Potato virus Y plus
 

potato virus X Virus 4
 
Verticillium alfo-atrum 3
 
Rhizoctonia solani Black scurf 3
 
Angiosonus solani 2
 
Sclerotium rolfsii Southern blight 1
 
ScLerotinia scierotiorum Drop rot 1
 
Oidium sp. 1
 

Weeds
 
Amaranthus hibridus Smooth pigweed 3
 
Bidens pilosa Hairy beggarticks 3
 
Chenopodium murale Nettleleaf goosefoot 3
 
Datura stromonizum Jimson weed 3
 
Euphorbia sp. Spurge .3
 
.pomea sp. Morningglory 3
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COAST: CANETE VALLEY (Continued)
 

SCIENTIFIC NAME COMMON NAME IMPORTANCE
 
(1=low; 5=high)
 

POTATO (Continued)
 

Weeds (Continued)
 
Nicandra physalodes Apple of Peru 3
 
Portulaca oleracea Common purslane 3
 
Solanum nigrum Black nightshade 3
 
Cenchrus echinatus Southern sandbur 3
 
Chioris sp. Rhodesgrass 3
 
Eleusine indica Goosegrass 3
 
Setaria verticillata Bristly foxtail 3
 
Sorghum halepense Johnsongrass 3
 
Cynodon dactylon Bermuda grass 2
 
Sida sp. Sida 2
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Table 30. Important pests of major crops in the sierra at Cajamarca. 

SIERRA: CAJAMARCA
 
SCIENTIFIC NAME COMMON NAME IMPORTANCE
 

(1=1ow; 5=high)
 

MAIZE
 

Vertebrates
 
Oryzomys spp. Rice rats 4
 
Aratinga sp. Parakeet 3
 
Rattus spp. Norway & Black rats 1-3
 
MuS musculus House mouse 1-3
 
Columba spp. Pigeons-doves 2
 
Sciurus sp. Squirrel 2
 

Insects
 
Heliothis zea Corn earworm 5
 
Spodoptera frugiperda Fal armyworm 4
 
Dalbulus maidis 3
 
Peregrinus maidis Corn delphacid 3
 
Feltia spp. Cutworms 3
 
Capitarsia thurbata Cutworms
 
Rhopalosiphum maidis Corn leaf aphid 3 
Diabrotica decolor 2 

•Euxesta annonae Ear fly 2 
Frankliniella williamsi 2 
Pagiocerus frontalis 1 

Nematodes
 
Pratylenchus spp. Lesion nematode 4
 
Paratrichodorus spp. 4
 
Tylenchorhynchus spp. Stunt nematode 1
 
Helicotylenchus spp. Spiral nematode 1
 
Rotylenchus spp. Spiral nematode 1
 

Viruses and Diseases
 
Maize rayado fino Virus 5
 
Nutritional deficiencies 3
 
Maize chlorotic mottle Virus 3
 
Helminthosporium turcicum Leaf blight 2
 
Puccinia sorghi Rust 2
 
Cercospora sp. 1
 
Maize bushy stunt Mycoplasma
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SIERRA: CAJAMARCA (Continued)
 

SCIENTIFIC NAME COMMON NAME IMPORTANCE
 

(1=1w; 5=high)

MAIZE (Continued) 


Weeds
 
Raphanus raphanistrum Wild radish 3
 
Brassica sp. Wild mustard 3
 
Amaranthus hibridus Smooth pigweed 3
 
Bidens pilosa Hairy begarticks 3
 
Cnenopodium murale Nettleleaf goosefoot 3
 
Pennisetwn clandestinum Kikuyugrass 3
 
Sida sp. Sida 2
 

POTATO
 

Vertebrates
 
Oryzomys spp. Rice rats 4
 
Phyllotis sp. Leaf-eared mouse 3
 
Nothoprocta sp. Tinamous 1
 

Insects
 
Premnotrypes fractirostris 3 
Phthorimaea operculella Potato tuberworm 3 
Copitarsia thurbata 3 
Cerotoma spp 
Diabrotica spp. 3 
Ceratoma spp. Bean leaf beetle 3 
Myzus persicae green peach aphid 3 
Macrosiphum euphorbiae Potato aphid 3 
Feltia spp. Cutworms 2 
Scrobipalpula absoluta 2 
Stenoptycha sp. 2 

Nematodes
 
Globodera pallida 5
 
Pratylenchus spp. Lesion nematode 4
 
Nacobbus aberrans 3
 
Ditylenchas destructor Potato rot nematode 1
 
Helicotylenchus spp. Spiral nematode 1
 
Rotylenchus spp. Sprial nematode 1
 
Tylenchus spp. 1
 
Trichodorus sp. Stubby-root nematode 1
 
Paratrichodorus sp. 1
 
Xiphinema spp. Dagger nematode 1
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SIERRA: CAJAMARCA (Continued)
 

SCIENTIFIC NAME 
 COMMON NAME IMPORTANCE
 
(1=low; 5=high) 

POTATO (Continued)
 

Viruses and Diseases
 
Phytophthora infestans Late blight 5
 
Pseudomonas solanacearum Brown rot 4
 
Phytophthora erythroseptira 3
 
Fusarium sp. Root rot 3
 
Eminia carotovora Soft rot 3
 
Rhizoctonia solani Black scurf 2
 
Spongorspora subterranea 2
 
Synchytrium endofroticum 2
 
Phoma sp. !
 
Septoria sp. 1
 
Potato virus X Virus 
 I 
Potato virus Y Virus 1
 

Weeds
 
Raphanus raphanistrum Wild radish 3
 
Brassica sp. Wild mustard 3
 
Amaranthus hibridus Smooth pigweed 3
 
Bidens pilosa Hairy beggarticks 3
 
Chenopodium murale Nettleleaf goosefoot 3
 
Pennisetum clandestinum Ki kuyugrass 3
 
SBromus sp. Brome 2
 
Sida sp. Sida 2
 

WHEAT
 

Vertebrates
 
Columba spp. Pigeons-doves 3 
Phrygilus sp. Sierra finch 2 
Nothoprocta sp. Tinamous 2
 
Zonotrichia capensis Rupus-collared sparrow 1
 

Insects
 
Rhopalosiphum padi Aphid 4
 

Nematodes
 
Heterodera avenae 
 4 
Pratylenchus spp. Lesion nematode 3-
Ditylenchus dipsaci Stem nematode 3 
Tylenchorhynchus spp. Stunt nematode 1 
Helicotylenchus spp. Sprial nematode 1 
Rotylenchus spp. Spiral nematode 1 
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SIERRA: CAJAMARCA (Continued) 

SCIENTIFIC NAME COMMON NAME IMPORTANCE 

(1=low; 5=high) 

WHEAT (Continued) 

Viruses and Diseases 
Puccinia striiformis Rust 4 
Barley yellow dwarf Virus 
Puccinia graminis tritici 3 
Helminthosporium sativum 3 
Ustilago tritici 2 
Tilletia caries 2 
Puccinia recondita tritici 2-3 
Gibberella gea (Fusarium granimearum) 1-2 
Erysiphe grnainis tritici 1-2 
Fusarium spp. 1-2 

Weeds 
Raphanus raphanistrum Wild radish 5 
Brassica sp. Wild mustard 5 
Bromus sp. Brome 4 
Avena fatua Wild oat 3 

BARLEY 

Vertebrates 
Columba spp. Pigeons-doves 3 
Phrygilus sp. Sierra finch 2 
Nothoprocta sp. Tinamous 1 

Insects 
Rhopalosiphum maidis Corn leaf aphid 4 
Metopolophium dirhodum 3 
Spodoptera frugiperda Fall armyworm 2 
Diabrotica decolor 1 

Nematodes 
Heterodera avenae 4 
Pratylenchus spp. Lesion nematode 3 
Ditylenchus dipsaci Stem nematode 3 
Tylenchorhynchus spp. Stunt nematode 1 
Helicotylenchus spp. Spiral nematode 1 
Rotylenchus spp. Spiral nematode 1 
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SIERRA: CAJAMARCA (Continued)
 
SCIENTIFIC NAME COMMON NAME IMPORTANCE
 

(l=low; 5=high)
 

BARLEY (Continued)
 

Viruses and Diseases
 
Puccinia striiformis Yellow rust 5
 
Barley Yellow Dwarf Virus 4
 
Helminthosporium spp. 3-4
 
Puccinia hordei Stem rust 3
 
Puccinia graminis tritici Brown rust 3
 
Rhynchosporium secalis 3
 
Ustilago nuda 2
 
Ustilago hordei 2 
Altenaria sp. 2 

Weeds
 
Raphanus raphanistrum Wild radish 5
 
Brassica sp. Wild mustard
 
Bromus sp. Brome 4
 
Avena fatua Wild oat 3
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ANNEX D
 

LETTER FROM DR. KNUTSON TO DR. GONZALEZ
 
CONCERNING INSECT IDENTIFICATIONS BY THE
 

USDA FOR LATIN AMERICAN COUNTRIES
 



ANNEX D 

SCIENCE AND EDUCATION ADMINISTRATION 

AGRICULTURAL RESEARCH
 
NORTHEASTERN 
REGION
 
BE LISVILLE AGRICULTURAL 
 RESEARCH CENTERBELTSVILLE MARYLAND 2070SJune 19, 1980 


Dr. Roberto H. Conzalez 

Professor of 
Entomology 

Faculty of Agronomy 


Casilla 1004, Santiago, Chile 


Dear Dr. Conzalez: 


on and identification of insects and mites of agricultural and plant

Inresondng
quarantine significance. abut eserchJune, 


Pleae ecus mydely o yur ltte 

until Fay 22, 
and my further delay 


Your letter of Hay 6 did not arrive here

is due to the
acting" for fact that I have been
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 107 of
our USDA Systematic Entomology Laboratory (SEL) identifies annually 


'.he 1/3 million specimens that
 comes fres: Mexico and Central and South America we are confronted withthe problems almosttens of daily. Altihouk mostthousands) cf specimens identified of 
by 

th-I
SEL for Latin American 

thousands (probably 
countries have been returned to collections there, and thus,
specimens identified locally have helped with the
 to build up reference collections
I fully realize that 
this can

material needed. 

be only a small portion of the reference
Exchanges of specimens and particularly identification
of additional specimens by experts throughout the world are needed, along
with many other activities and physical improvements to build up
in-country taxonomic capability.

Dr. Jack Lattin at Oregon State University and I conducted a detailed 

survey of taxonomic service needs in 
Latin tnerlca last year; 
this has
given us rome solid statistics that we. will be publishingDr. Michael soon.Irwin recently participated in
management research a US-AID survey of pest­needs, including taxonomic services, in severalCeitral anA South Aerican countries, and we caninforma:ion on expect further detailedthe nature of the research and service needs.
Dr. Lattil 
nnd Dr. As
Irwin are vitally interested in the 
matters raised
In your letter I am taking the 
liberty of sending them copies of yourMay b letter and this reply. 

Dr. Roberto H. Conzalez
 
Page 2 

I would be most 
interested in corresponding with you in more detail about
these matters.
the I would be especially interested In your views

place of WHO in assicting with solutions. concerning
It has always amazed me
that 'HO appears 
to be relatively uninformed and not particularly
involved in 
the area of identification work.
 

Identifying 

practically
For many years the USDA had 
an open-ended identification policy,


anything for anyor.n. 
 Budget and staffing
limitations and increasing need to produce nore research information
forced 
us 
to limit 
our service 
to the Western Hemisphere in
 

1977. 
 We still try to
from Mexico, and Central and South America.
meet all requests for identifications
 

The box of specimens referred 
to in your letter of May 6 has been
received and 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 Chilean Fruit
to M!andatory Fumigation Prioror S (- specimens) where we have been able to provide you with referce

Requiremenfs"

material. I have Indicated by (-The publications aic enclosed and 
L literature) CD 

the specimens are being sent
under separate cover. 
Co
 

Enclosed here are a few items about our organization that may be of
interest. 

I look forward 
to hearing from you further.
 

Sincerely yours,
 

Insect Identification and Beneficial
 

Insect Introduction Inscitute
 

Enclosures
 

cc: M. Irwin
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ANNEX E
 

SELECTED GRADUATE ACADEMIC PROGRAMS AT THE
 

UNIVERSIDAD NACIONAL AGRARIA, LA MOLINA
 

Table 31. Entomology
 

Table 32. Plant Pathology 

Table 33. Agronomy
 

Table 34. Plant Breeding
 

Table 35. Agricultural Economics
 

Table 36. Professors Responsible for the Advanced Courses
 

Source: Peru, Universidad Nacional Agraria, La Molina. 1981.
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Table 31. Entomology
 
Pi"OGRAMA ACADEMUCO DE GADUADOS 

UNIVERSIDAD NACIONAL AGR\RIA 

ESPECLILIDAD DE ENTOMOLOGIA 

La empeLclidad dc Enmmolofa est orientada a format especialistas con una s61ida preparacin en aspectos 
bsicos y aplicados de =sta ciencia. Con tal fin cl alurno graduado sc capacira w6rica y prF5cticarncnto en 

matorias de la cspocialidad seg~n su intcrus y con la orieraci6n de su Comnlt Conscjero. Al t6rmnL d c 

sus ostudio s, cl Magismr Sciorzi a cn Ent:mologfa, cst, capacitado para rcalizar docencia a nivcl universi­

tvaro, programar y cjccutar investigacionos do laboratorio y de campo sobre problrnas de la cspecialidad, 

trabajar cn la industria y cornercio de rcsticidas, y efcctuar laborcs de ascsoramicnto sobrc cl control da la 

gas. 

Para ingrcsar a la Espccialid'.d de Entomolo'fa so c ige una adocuada forniaci6n en cicrcias b-sicz y apli­

cadas; b que gencralmente se satizface con Ios curricula profesionalcs de Agronomfa, Siclogfa y profosioncs 

afincs. Los canlidatos deben completar los requisitos seflados por la especialidai para ser aceptados como 

alumrns rogulares. 

Los alumnas tienen la obligaciLn dc Ilevar a cabo un proyccto do invcstigaci5n bajo su rcspnsabilidad per­

sonal con el asosoramlento de su Profosor Conscjaro. Este trabajo constituye su tesis de Grado. Aqucllos 
alumms con intcr s e-spccia por la invostigaci 6 n tienen Ia onrtunidad do partcipar en los pzoycctos de in­

vestigaci6n quo sc conducen a nivel del Departamento do Entornologfa.. Los trabajos suclen estar dcntro dc 

las Ereas dc biologfa. ecologfai taxononifa, toxicologfn. proteccf6n de cultivos y ennatnlogfa r-ndica y 

vtcrinarla. 
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REQUISITOS DE CUR303 PAiL, LA CBTEINCION DEL GRADO DE 
MAS=IT-- S CIENTIAE 2'I LA ESr-ECIALIDAD DE ENTCMOLOSL­

1, CURSOS NO GRADUADC6 REQUISITOS PARA LA ADMISION 

Entnxilogfui 
Fstadfstlca 
Bfologfa 
Botdnica 

Zoologfa 
Ffsea 
Qufrmica 
Qufmica 

General 
General 
General 
General 

Gencral 
General 
General 
Cgnica 

2. CURSOS NO GRADUADO OBLIGATCuIOS NO REQUISITOGS PARA LA ADMISION 

Meteorologfa y Climatologfa 

Entonlogfa Agrfcola 
Principios de Control de Plagas 
Crianza y Evaluac6n de Inscms 

3, CUPS3OS GRADUADOS 05LIGATORIOG DEL CAMPO F'-'I"'CI!AL 

C6dlo 

SV-712 

SV-713 

SV-711 

SV-791 

SV-792 

SV-799 

Curss 

Sistcmtica de Imccrs I 

Sistcindtic: de Insect~s Ii 

Morfologfa de Insectos 

Serrnnrio de Enrorrni'gra I 

Serninnrlo de Entorologfa II 

Investigaci6n en Entorrologfa 

Prc-re disitos 

Enrmmologfa General 

SistrnStica de Insectos I 

Enxonmlogfa General 

Autorlzaci6n delCComItS 

Autorizaci6n del Cormi6 

Autorizacl6n del ComIiS 

T-P-C 

2-2-3 

3-2-3 

2-2-3 

1 

1 

1-6 

4. CURSOS GRADUADOS ELECTIVOS DEL CAMPO PRINCIPAL 

CLdjoGursos Prc-requlsitos 

SV-718 Control Intcgrado de Plagas PrincIpio de Control de Plagas 

T -,-C 

2-1-3 

SV-715 AnatomfL y F ieologfa de Inscctos 
Ecologfa de Insectos 
Bioqufmlca I 2-2-3 

SV-713 Ecologfa de Irsectos 
Morfoogfa de Insectos 
Enton-ologfa General 2-2-3 

SV-611 Entomologfa hl1'dica y Veterinarla 

Ecologfa General 

Enoimologfa General, 6 2-1-3 

Erfcrmcdades Farasitar-.-. 
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Especiallcld de Enmlogfa 

C~ioCursos 
Pra-requisitos .- C 

SV -714 

SV -741 

SV -721 

'V-71.5 

Insectos inmaduros 

Ncmtimdes Par~sitos do Plantas 

To:.icologra 

Problornas Especiales en Entomnologra 

S'Istcm~tica, de Inscctos 1 
Sistcrn~tjca de Insectos II 

Wemnatologia. 

Fisiologfa Vcgctal 

IrIncipio de Control &oelagas, 6 
Crianza y Evaluaci6ni do Inscctos 

Autorizaci6n del Comitz' 

1-2-'2 

2-2-3 

2-2-3 

1-4 

5. CUPR~3C3' GRADUADCS e-LECTUlCC DEL ICAMPO CrC!.iPL~i.Ei.nAmlC 

Areas Recomcndab1es: 

Fitopatolorgfa 
Estadistica 

Significado de las abreviauras: 

T 

P 

C 

- I-boras dc teorfa, par soinana 

- Floras de pr~ctica por semana 

- Nauimcro de cre&Uvms 
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SYLLAB DE LCX CUPSOS CFIRCIDCO Ei.L'. ECZCLALIDAD DZ EO:.;T... 

SV-715 AN~ATONIIA Y MlICLCGLA DE 1MNZCTCG (2-2) 3 or. 
Fro-rcquisitos: Bioqufrnjca GencraI 

lvorfologfa do Irmcctos 

Estudlo do los 6rganos inrcros y do las funcioncs vitales dc Jos insoctos: nutricl6n c=crcsL6n,
cixculacif6rcspiracl6n, funci6n sensorial, lOmoc2.&fl)a rcixoduccf5n y do-sarrolio. 

SV-718 	 CONTROL INTEGRj\DO DE PLAGAS (2-1) 3 or. 
fro-Toquisitos: PrInciplo do Control do Plagas 

Ecologfa do Insoctos
 
Estudio dc la aplicaci,)a dc los can ptos ecol6gicos 
 ool conr=l do las plagis agricolas rncdLant 
el zin'allss do los ccosistcmas agricoins y la intcgracl~n do los rn~todos do control biol6glco, quaf -
nico, cultural,ccol6gico y legal. 

SV -'f3 	 EGOLOGIA DE R4SECTOS (2--2-) 3 cr. 
Pzo-Tcqulstos: Entologfa Guncral 

Ecobogia General 
Efectr, dc los factoros do medlo amblente sobro el dcsaxrollo, distribucl6n y abundancin de los 
inscotes, 

SV -Gil ENTOMIOLOGIA 1vEDICA Y VETERILARIA (2-1) 3 or. 
Pre-rocqaisitos: Enuonologfa Gcneral, 6 

Eferrncdades Parasirias 

La Entomologfa 	 MC-dica y Vecrinaria es la ciencin quo trata sobre lai rclaclt6a quo tiormn Inscotos 
ar~cnidos y otros at6po dos con :*ndicioncs patot~gicas on cl, hombre y anrnmaics, Frincipahrnon­
to dorn~sticos o do la trzasmlsi~n por ar~6odos do organisms rcsponsablcS do dichas coadcioncs 
patol6glcas.. 

SV-71l4 	 INSECTOC IIUAADURO3 (1-2) 203 
PIre-roquisitos: Zistcrn~tica do Insoctos 1 

Sistemrnica da Insectos I 

F-srtco de. 135 6rdencs y prinolpales familias on los estados inniaduros do los ir.Sccos 

SV -741 	 NEMAI;TCDES' P,'IArITC3 DE PLANTAG ( 2-2) 3cr. 
Pro-rcquisitos: 	 Nernatobogfa 

FlsiIogfai Vegetal 

Estudio taronx5mico y biol6gico do Jos nern~trodas qo conrttuyen plagas en la agricultura, asf 
como sus m~todbs do control, 

SV-721 	 TOX'ICOLoGlA­

Prc-Tequalslrs: 	 Principlo do Control do Plagas, 6
 
Crjarza y Evaluac.16n do Irmcctos
 

Estudln do los insecticidas, su nanuralcza qufrnlca cnrelaci6n a su toxicidad. modo do accI~n 
problenias do residuos, necanIsmos do to=ficacl~n y resistancia, Evaluac i6n do los insecticIdas 
on ci. Unrat~crio yeon ci campo. An'hiisis cst-,dfstico dolos da=o. 
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Table 32. Plant Pathology
 

IESPECIALIDAD DE FITCi'ATCLCGIA 

La Fimpatologia es Una cicuncia-dedicada al cstudio de Lis enfcrinedadcS dc la's Dlantan, sus caus3.z", 

procc.z y control. Su prop~siD es dcsarrollar nuevos corrocLnients a trav~s de la invcstigaci6a 

bdsioa sobre las cnfcrmceidcs de "asplanntts y aplicar rmscs eorocimient s con ci objeo~ do ayu -

dar a satdsfaccr LIs slempre czccicnz-s necesidadc-s del hombre rnuy cspcci. Lncntc en alimerios 
dc fibra. Es Una cicncil. rnulifacetica quo, ofrccc tn=a Sran divcrsidad do oportmidad'es cicntf­
ficas y prafeS ,nalcs cualquiua~ quo sca la irnolinaci5n del cstudiannz ya sca a L, bot5lndca, mico­

L-g~ta1 bactc-rinog,fa, vi-abgfa. fisiologfa vcgetaL1 taxomnfz ccoiogf~i niciorarnienn Scn~ 

tico o cntamclz-gf 

El estudiante cn asta espec Lalidad recibe, una prcpracin tc6rica-y r~ctica en inaterips selec­

cionadas por cl Coinit Conscicro, scg-in su propia inclinznci~n. sin embargo al trnm do sus 
osrudaos do, magSter Ecictiac. de-bc :6 iosccr un profundo) coa-xcimiontn d&concepms fun-,mcn­

tales para foder desarroll'src, con eficicncia. cn pragamas dc cnsciL-fl7.), Invc-stig.-xi6n ycxtcn ­
si~n ya sea on Universjdades, Inrstituciorncs Pblicas o privadas del rafs 0 del ext:"njcxo. 

Los Instulantas dcbcr~ii poscc ina rxraracLin aJr-cuada en cienci's, bicas y aplicadas a nivel. 
wunsitari) por I-) que se, c:.i-cn cicrtos rcquisiwos do cursos para la adrnisi~n. .Asirmismor C. 

caso uucsaras on iqualkcs craduaIDsos awnrs gaduad,-s se inscribirz- cursos r,7 e~ 
b~.sicos para su formaci6n iiuteS,>. 

El alunna graduada ticric la oportuniJad do particiL.-r ca la crseftanza do los ffcrennros cuxr.s 

qu,. ofrece, la Especialidad, asf com de rcalizar su invosti.,acL~n sobre problernas rolacionados 

con los difercntes Froyectos que so. .Ucvan a cabo, o on los i.rogramas -&-invesrigacilSn en que 

participa la Esp-c~'1~dad. 
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REQUIITcr DE CURSCM PARA LA OUTEINCIOW1 DEL GRADO DE 
MAGISZTER OCrENTIAE EN LA ESPEGIALIDAD DE FITO)PATOLOGIA 

1.CURSOS NO1GRIADUADOS REQUI3ITO3 PARA LA ADMISION 

Fitopatologfa 
Biologra 
Bloqufmica 
Bot~uica 
E.stadfstica 
FrsIca 
Fisiobogfa 

Gen,-tIL^ 
Qufmi~ca 

General 
Gencxal 
General 
General 
General 
Gencral 
.Vegctal 
Gcncral 
G~ncral c Inoru~nica 

2,CURSOS NO GRADUA DOZ CBLIGAT010S 11O IEQUICITM 

Butinica sistcmn<tic., 
Ecologfa Agrfcola 
Enwr~ologfa Cc,ncrzi1 
FitopawAogfa Ag 'icola 
Metcorologfa y Clirnato~ogfa 
Ncmatolonfa 
Qufrnica GCgica 
NMStodes Estadfstjcos I 

1'ARA LA ADMUSlG! I 

3. CURS OS GRADUAD99 COiLIGATalIOS DEL CAMPO PRINCIPAL 

c6dico 

F1 -6.01 

F 1 -761 

F1 -762 

Cursos 

IUcogfa 

T&cnicas y N16todos dc. FitOPa'tIogfa 

Hongo-s Fitopat~gcnos 

Pre-requisitos 

Bfolo-fa 1 

Fitopac~1ogfa Cecncral 

Micologfa 
FitopctDlogfa Agrfcola 

- -
2-2-3 

3-2-4 

3-2-4 

Fl -763' 

FI-793 

FI-704 

F1-799 

FitopatlGhfa AvWanzada 

Serninario de Fitopatologfa I 

Seminaria de Fitopatologra 11 

Investigacin en Fitopatologfa 

Fltopatologfa Agrfcola 

Autorizaci6n del ConmItS 

Autorizaci~n del Cornit6 

3-2-4 

1 

1 

1-6 
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Especialidad de Finopat3oofa 

4. CUflSOS GRADUAPOS ELECTIV03 DEL CAMPO COMPLENM2NTARIO 

C igc Curs0s Prc-rcqisitws T-P-C 

FI-6G2 Control dc las Enformcdandes de las Fitopatologfa ;,gfco1.a223
Plantas. --

F1-7C4 Bactcrias Fitopatgonas TC-cnicas y N16todos de Fitopawologf.: 2-2-3 

FI-705 Virus Firopi.t5,cnos 71'6nicas y MC-todos dc Fitopatologfa 2-2-3 
Fitopaoo,,fn Agfcola 

SV -766 Fisiolorfa del Parasitlsrm 7~ncs y I.,,Godbs de [.aboratorio 2-2-3 
Dioqufmic-, I 

S-796 Problemas Especilics de Fitopatolcgfa AutoriZaci6n dul Cornit ~ 1-3 

GV-741 Nern,'tdcs Par5.sitos de. Plantas ."ira"Iofa 2-2-3 
Fisiobogfn Vcgctal 

5. CURS OS GRADUADO3 ELECTAIO DEL CAMPO COMPLE MCNTA RIO 

Areas rccornendablcs: 

E~tnto obra 
zstadfsrica. 
Mcjoramint Gcn&.ico do Plantas 
Bfo ogfa
 
Produccj~n Agrfcola
 

Sionificado de las abreviatugas: 

T - 1-bras dc teorLfa por scrnana 

P - Horas de rr~ctlca por scrnana 

C - N~ma~o dc crt'-ditos 
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SYLLB IDE LOS CUnSOS' O'7RELODOG EH LA ESPECIALIDAD DS Fi OPATCLOGlA 

Il-HL5l 	 MICOLOGIA (2-2)3 cr.
 
ItozXCCelsio: Iliologfa I
 
IfltroducciSn al conocimiento de las caracterfsticas niorfoli'qjcas y fisiol6gicas n~s iznporrantes de losblongos [Xplnieno especial 6nfasis en los grupos mi~s gencrales quo puedan scrvir de base para estudiosespecilzaos. 

FI-761 TEGNICAS Y METODOS DE FITOPATOLOGIA (3-2) 4r
 
Pre-recraislto: Fitopatologfa 
 General
Estudio de los prirncipios de investigaci6n fitopato!6gicas ineluyando la aplicaclft del m~todo clemf­fico. Las PrU'cticas incluir~n la aprcc~i~n dec problcmas fimpatrni5gicos, revis16n dc litcratura, ex ­pcrl.menros y t~cnicas dpc Laboratorlo o iflvernadcro y L,evaluact6n y prescntaci6n do datos.
 

FI-762 
 fIONGOS FrropATOGE .:oS (3-2) 4cr0

Prc-rcquisins: MIvcologfa
 

Fitopatologfa Agrfcola

kMorfologfa y Taxonomfa de- Jos H-ongos f tFitatSms. Tficnicas utillzadas para su Identriicci~n.Diagnosis 	de las enfcxmcdades quo producca. 

FI-763 	 F1TOPATOLOGLI AVANZADA, (3-2) 4cr.
 
Pre-requisim Fitopatologra Agfcola

Un cstudio cn profundidad dc ins conceptos hbslcos dto etinklofa, 
 sinumnatnlogfaq patzogtnesis, epifitlaologfa y control do las enfermedlades de las plantas. 

FI-662 CONTROL DE ENFERMEDADES DE LAS PLANTAS 
Prc-rcquisito Fitopatologfa AgrcrLa
Evaluaci6n de paclidas, control por cxclusi~n, erradicaci6n, tcrapla y protecci6n. Clascs do fungicidas y bactcricidas: su aplicaci6n, caractcrfsticas dcposicionalcs, fitoxicidad, regulaci5n, m6todbsdoecnsayo y mecanismos &,cacci±5n. 

F1 -764 	 BATERIAS FITOPAITOG,'-:AS (2-2) 3c%.
 
Pre-requishD 
 : T~cnicas y M~todos de Fitopatologfa
1V~orfologfa, Diologfa 	y Taxommrfa do las flacterias fitopat6gcnas. Diagnosis 	do las enfermedadesque pro ducen. 

Fl -7G5 	 VIRUS FITOPATOGE:IOS (2-2) 3cr. 
Pre-requisitos: TC-cnicrs y hlmoZ de Fitapatologfa
 

Fitopatologra Agrfcola

Estudio, de Los virus do las plantiz lncluycndb los cfcctos sobre 
sus hu~spedes.clasiricacf&4 	 Estudio de transmisl6n,m~todos de purificacl6n. detcrmincci~n do sus pinpiedadcs, naturaleaza qufmica,estructura y rnultiplicaciS-n Diagnosis de Las enfcrmedades que produccn.* 

FI-7CG 	 FISIOLOGIjA DEL PARASI3TIS.'O (2 -2) 3cr.
Pro-re quisitas: TVcnicas y MC-odos de Fitrolgfls
 

flloqufnilca I

Estudio de los conceptos fund 
 aentts e inffornmaci~a reciente sobre la fisiologra del parasitisrix). 

11-74, 	 \!N1ATOD1ES PARASi'l1ToI DE PLINTAS (2 -2) 2cr.
 
prc-rcqulsitos: N)crnrobgfa
 

Fiolgfa V-2gotni

Estudio detalado doclos ncrn-rncbs qiuc atacan a l-s plantas cultiva.
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Table 23. Agronomy
 

EZECIALIDAD DE POtCI~ ~CL 

Es inprrablc. ipc~ruinznt:,r la producci3n y la ;-.rctucti'idaido L-,cultivos alimcr-IcLs prsatisfacer la demando. La sub-roduccifr1 ha, lrafd:z COn'siz-O dUS6I',C uLc ha origiracbti aL unvcrtigi-nso increnicnrto de la importaci5n de aliaicntos. Esto 'Ao-ntea 11 sector agrari y ro.­t'.nto a los cncargaos do Siular hn ircnorz'.ci~n t~crlicn y prc'fesi:nal dcr L-s futtios Lfdcrcz dc !ajprtduccl6n agrfcoia naciz:ial, la obli-aci5n do
acad~mica 2rimcro )ysu objctdvz 

cncarar ei 1pz,-blcrna Can su fase de oricntaci~n
ulwrior "a obtcnor el incremento y optimizaci~n dIc la r , Trividad agrcola ,-4r unid~ad do' supcrficie y ticm-, o. 

Uno de los Inedios do, inczcnmcrtrr In j roducci5rl Ufitarici cs cl bLucn manojio de los cultivsa
travas dc tin adccuado =s do L-s suczs, L-s ferrilizatcs, ci zo.ua- ) los rccu,:os del clina; tin
scrunmb MaOC es cl uso doa varie..dzs mcj: zodos, 
 dc alta coacidad 6cn,'rica para el rcndieinto, tin tcrccr mrnCo Cs xr La cvasi~rvcontro1 dc naas, onifcrincdados y malczas, rncdiantcadacuadb usa oLie mtoc-). agron5rnicos, 
ci 

biol, jcos y qufriccos quc; cvitan Lz nicrina de Los rcn­
dirnicuts por platt. 

La UihvrsidaLd Nacif ooi !IrrIa llicclicha lastanto csfucrz:o c impacto a travcs stdoC i-rogrolnodc GrILuacbs y do szsloin d3 1nvcstig-ciO'n ALrfccla pora Ldosarmllar ci scund:o nicdii.ncremento (!o 1a iprducciln. iuob-o do, cilo 
dc 

as Ia rccc:,,tibiud,-ad dada ix-r L-. ariculturn alas scrnillas y Scr.vjcjos Cu nrost:an ,us prxyramas de invcsti-rtci6.n an v'orics culiros. 

Sin ernbarE.a, Cs n ccosario rcforzar y alerrar la -rcparaci~n icad ,rrica y formaciSn de -ru,,cs
de trabajo de invostjS~',a on ci irca 
 rarticulzr dcl ina.cio y conzi'ucci,5n de lo-s cuitivos accrdca nnuv pn~tanono~-u c1ncL rdnici5n de nuestcrs m~todo.s do 1 raducciftiarrifcola an un amnb.4-iu"c y un .crfi b doa roa-juss Scialos ycambics do' tcnencia 62 tierris,Como ca sccuunci:l '10 1:.. 7-efor:-.1a 1 j-roij . EILt ::i quo so deiqua inns atcndinh y ....u '.a lz3 sis*tulnzs ic cop-duccin lc L-as culiv.)s. Quo se usc t,:cnicns n.ias c cnnic t eficicatcsquo- -dmandafluestra roi'Jfisiocrilfjc , e io llal~o iUin.,ua se dudiquo rnos ticimx) ytoi~ ::I c ciin nuesrs rccu.-os do suc~s y 2Suclsr~rnin'~riultra c niel d c'a VoLic. Quo lus ustu-jzzles 7r:u±sydcho oLEspcciali"A'od L ProJuccl'm~rcoo~ :iun mayo)r tiernpj c s'u:1o rc mcncriza~l doutilizablos do L-s principiles vallus avrfcrlas 
Losrccursas doCl 'oru' -;ora ser !mls oficicrtez e clCo-scmpcfio do sus t.arcas un vcz egresados . Quo se wo rd-ic y crca.cou ci a~cimiLonto 0invustigaci5n rolativa a la zniuflcacj~n do; L-s culziv ;s car critcrio; ccoaninicos, t~cnfcos y d1cbien social. Quo soecaooca y ;nulorico Los cstujjos c itfon-ics t, crd.ccs cluo c.'tisten de losdifcrentes valics a,;rfcolons eel p4-s para utiLizacl~n y a:-ic.ciTh, inmcdiata. 

En surna, al. rajuste cc,:-nico y social quo viva ci pafs, imnn a la Ur'Avcrsidid 1N4aciormoiAgaria la necesidad do adicstrir m~s ,Trofundamnte a profo~rcs ivsiaocUnvriais 
y agrfnomcs en general en Las t~nicas niadcrnas y claniicoas dc L Fraducci~n Agrfcola. 

http:7-efor:-.1a
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IREQUIS17OS DE GURSOS FARA LA OI3TE14CION DEL GRADO DE INIAGJSTE;R SCIEN:TIAE 
EN LJ% ESPECLILID.AD DE PRODUICCIONAGIIICOLA 

1. CURSOS 140 G,ADUADOS IREQUISITOS IJARb LA ADIMiSI(G:; 

AZro tcc~iia
 
Dzt~rfca Gencra:
 
c~lcuk, if 
Ecol-)gfal AgTruoLa
 
rF:ciLgfa Vc-etal
 
NMcniz-icin Agrcola 1 6 \I-,qunajja iAgrfcola 
 I y II 
Princiji'os dc Ecaoinfai I 

2. CURSOS '!0 GZADEJADOS OILIGATORIOS NO REQUITOS PAt~u' LA ADMISIO:N 
Estadfstica Gcncr4
 
Ecofi.:iuh1ofa ce la 1rducci,-n Arrfcoia
 
Control Qufrnic.: do mnl.co-as
 
Denar 'c cst:. ca.:2'-6rfa sa cons i.crard'n t:)d,.s L: cur;.,s rL ru '1, s que ci Co,-;It6 Cormcjcc consileraneceario para c rnplctar L pr ,-raci-ll bo ccada estu.Jiarntc JL; acu2rr-'o -. la orlcrtci,5a cogiila. 

3. CU.-"SOS AVA:JZADOS Y GiLA'DUADO OBLIGATORJOS DEL C.A,'.,P :ac:'
 
C~diro Cursas 
 Fro -rc ,L~s!tcs T-P-C 
ES-611 Estadfstic-a Il icada I M Eodos Estai.s~cos para la investi-aciin 31-2-1;T-773 Fisioofa do Cultlv.cs EcofisL-bgra de 1, Iucci~n igri:3-0-3FT-7741 Sistornas y Mc'todos do Produccj.Zni Fisiobo-.fa de Cu1dw-s 3-03

Ag rfcz Ia
 
FT-793 Sominirio la Produccit-en Agrfcola I Aprzbaci6n 'd
'ic CornitS ConscjcroFT-74 Scrninario do. la Produc.lgrfcola 11 Yqrobaci~n del ComitC Conscjcro1rT-798 Invcstig:.ci6n en Producci6a Agrfcoti Apnobaci~5a del Cornta Con1StCira -
CUiZSOS AVA!:Z,',Oos Y G~jDUADOS ELECTIVCG DEL CAM"lO P NCIPA L
 
FT-671 Ecologfa Agxfcola Avarizada 
 EcolgCrl Agfcola, m.Is 150 cr~dits 3-0-nEP-716 AdninismcL~n y Progranaci6n An5lisis Mcroccor,6mico 3.0-3

Agircola
 
FT-731 Malnejo do Pasturas Avarizado 
 ,,ancjo do Paosturns 3-0-3 
FT-732 Iroduccjn y Maricia dc Semila Manojo y Control de Scinillas 2-2-3Mcjorada.

SF-751 Foarti~idad Avanzada dal 
 Sucfrj I Fertijidaid del Sudso 3-2-1F7-772 Fi~ioL-zfi do b Acc1iin fHobicida Con=1~ Qurrnico da Nfalczas 2-2-3 

5. GUP.soo GINADUADOS ELECTIV OX DEL GANIPO COM;-11LE MNTARIOArcas rccorncndabkcs: biologla. 1mgonicrf~ de Recursos cl( itgua y Ticrra 
Economfai Agrfoola NIejcr-,iicnto Gci~tico do PLintas
Estadfstjca Entcr-,r1 
ln7,cnicrfo. ACrfmob iu;rc. 

http:Fisiobo-.fa
http:Cultlv.cs
http:ESPECLILID.AD
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SYLLAEI DIE LOS CL ZSCS OF."TClID( EM LA TSPElIA,11)AD DF PIRODUCCIO:, AG7=,VLA' 

rs--cl I 	 ES FADISTICA APLICADA 1 (3-2) 4 cr. P. C 
I'rcCI~isitD: ix:6todos Estadfsticos para la Invcstig7aci~n 
Breve Inroducci6n a Los probabilidades, principahes distribuciones do probabilidad, rpoblacin y muestra. 
Prucbas do hip6tosL, tabLas do contingencia, rcgrcsi 6 n Uncal simple, correlact~n, an~ljsis de la variancia 
dc disciis con un --ritcrrl dc clasificaci6n y con critcrios mnLtiples dc closificaci6n. 

Ir-l-671 	 ECOLOG~i AGIRICOa,1 AVANZADO (3-0) 3Cr. P. E 
PrcTreqtiito: Ecologfa AgrfcoLa, rn~s 150 cr~ditcs 
Inforrnaci6. bVsica sob re cl mccanis m. opcrzitivo do lai ntzrrciacl~n do la pl:ant-, con su ansblcntc cnfa 
tizanbo on aqluculos factorcs quo cl hornbrc pucde mudificar para obtener cl int imo bcneficic de los rccur­
sos natrals inctdcntcs cn la producci6n agzfcoLa. Sc inclnyc diagni5sdico do La rclidad poruana en Ma ­

tcria dc problonios y dLr,;obiUidad dc cicuci y tzcnologro,, dento dal 5inbito dc. 1: Ecologfa 4Agrfcol. 

Fr-77 r 	 ADMINISTRACION Y PRO,AMACION AGRICOLA (2-0) 3cr. P. E 
Prc-requisit: An5.lists Ml!croccon5mlcz-
La apIcacI5-. de, Jos Irlncipios cc,3n51cs en ha solucifni do- problcinas d-- producci~h cn ftuidas tfnicos; 
rnCtndos y Tr-cnicas doLan-5lisis ccon-5mico do- la cnijtc.a ailrfroti. aplicaci~n. do- la imvcstigaIc~n cn ins 
docisionos do IModuceL5n. 

F T-73:" 	 NLANIJO DE Pi\RTUIIAS AVANZADO (3-0) 3cr. P.E 
Pre-rcquisita: MI.nejo do PastL-,as 
Infcrniaci6n b~sica sobre los rnccanismos do intcrrlcpcnde-ncia d,- suclo-riant.1-anirnal. en taflfios do 
optirnizaci~n do ia productividid P2cLLarL-. Se onfa"tiza ci uao racional do lai vcgetcran corno un pardi 
mcto condicioannte para in rni-xima pro ducci~u por uniclad do superficic, unldad animaol y unidad do 
toemp, ruantcamond la potoncialidad -Iclos recuai-s tiaturaia-s. Sc incluyc diqgr~stico k~"la. realidari 
partina y so TA2lanro csquzmas tc'ricu -prxlctio~doe mnejno forrajcra. 

FT-7 2 	 PRODUCCIO:'! 'y '!L--:EjO DE SEMILLA MFEiQ'ADA' (2-Z) 3cr. P.E
 
iRo-quj.sit~s: Cer niun.. gra"duad2
 

Mrcoy Control dol Semill:.s 
Estudio -anltico -'t I,!. caractorfsticas anac~rnicais y fisin15!gica:s doc las scmillas. Caracterfstsicas espoofficas 
do c-oducci6n '-! sernill- z 1:;, cultivos zaErfczlasz c' mnycr iinportancia en --1 pars. 
Ccrtificaci5n do Scmilla: sus reglarnentos y lcyes, Comecdnlizacic'n y przcesamalento Ja las scinillas. 

SF-751 	 FEEZTILIDAD AVA>NZADA DEL SUELO 1 (3-2) 4cr. P.E. 
Prc-rcquiitz Fertilidad del Suclzo 
Estu,2io dcl si-srema suclo y.&, la utiUzaci~n do nutrient"s prr 1,s plantas. Intorrelaci5n entre las propioda­
dcs dcl suclo, La disponihilidad Lie nutricntes y c1 ccni-pornlicnto do los fertilizantos. 

FT-772 	 FISIOLOGIA DE aL ACCION HERAI!CIDA (2-2) 3cr. P. E.
 
TPrc-rcquisitc: Control Qufmico dc 'Mal-zas
 
iAnaliza os procezos, d- znbsorci~ii, trnasbocnh y degrzdaci5ii do herbicidas pcr ins plontas. Discu*to el
 
modo , mecanisno y sitlo do- Ios hcrbicidas cn Las pl-Inr'. Estudia el nompcrtamicnto do heibicidas en ci 
sucto. wniliza las baics do la selo-ctividlad do los heribicidas. 

FT-773 	 FISIOLOG-L DE CLLTIRM C(3-0) 3cr. P.O0 
pro-reccluisira: iisltndo la Produccili A!,rfcola 
Destaca ci rol e-, la fizioLfa veoctai en la obtonPci:i -'Iniximos icndimici-tos do los cuitiv-os. ldcutifica 
y doscribe en Las prirncipals ctl~ivos argror.6:ncos, Los -loccwos fisioltgicos m~s ini-crzantcs par su cre ­
cLniento, 'lesan-illo y :rAci n raliza los fa'--z.!s qluz ifiu)ycn en ins cosos ioi'Sicos dicstacanin 
aqucllos su~ccptibIcs doser mznipulados para nmoicr.-i La roducci-/n ag~fol a. 



121
 

F'-77-, 	 SISTEMAS Y .',1T0D03 DT. ERODUCCION AGM~CCLA (3-0) 3cr. P.0 
Fr-rcquLdn: Fizioblz)f: dc culdvws 
Analiza Ia Wdcuada uzlizaci5n dc Us rccurm~s c insurnos qcop da'ucen a un cficicntc yccuw',5 mjcr rcn­
dirniunto unitario. ldcntif~ra Us bises clcrtfics jpara dc-Sa'rroib tcico dc r.roducci~n agrcca ,djsct'iay
C.valua Us rnC~tjcbs y sistcma d~e poducci~n, i~cntdfican:13 tam]bICn bs ficnmrcs inns circicos y insibles Ce 
incjovzar. 

FT-793 	 SEN!L"'10I DE PRODUCCION' AGRICOLA I 1 cr. P.O0 
tNc-rcquisitD: ApzobacL~n del Coinitc' Go.-scjcro 
Prcscntaci5n y dcsarncLb 62 un teina dc in Especialidad fijada- i~or ci Goordinador 

FT -7E SExN-v11uAo DE N'ODCCION :LGFJGOL%RI 2 c:. P:.0 
-c -re quisit): Arrobocif;i dcl Ccinit Ccnscjcr:a 

IPrcscntaci.5n y dcsczrmllh- dc unmteina in~s avanza ' Udc L-Cs;.ccialidad y fijad-, ly.r cl Gcardinador de Se ­
rmiinrxis. 

FT-72J 	 IiIVESTIGACION Et! VODUCCIN ;%G,"JICL. 1 . 6 crtu!,Lws 

Estudios (rina1u candUccn a I CIab ,racj,'n de an Pr~yccu Cc 'rcSL, cuyn" clisi- prcvia a'nduccC ) 
a la ejccuci-n final yrrccar c tema 2coweis cz 1:,s;ci.idd 

http:IPrcscntaci.5n
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Table 34. Plant Breeding
 

PROGRANIA ACADELMIGO DE GRADUiDCC
 
UNIVERSIDAD NACIONAL AGRAk
 

ESPECVTALIDAD DE MEIGRAMIENTO GENETICO DE PLANTAS 

TA Esialad de Mojoramienm Gcn~tico do Plantras, tlcne pxr objolD capzicitair investigadores 
quo puedan scr urilzados on bos difoantos campns del rncjor-nicntr, -cn~tlco eo las piantas cul 
tivaclas. Para curnplir esta fmic!6n, cl ainmin rccibirW Una LiSnucci5n te6rica on los difcrcntes 
campms dc la, iflvcstif-r-I5nr,,nfi csvidfstica y mcjorarnicnt, do acucrcb a programas osta­
bicidos por ei Coinit~c Conscjcrj para cada aiumnr individualmnento. 

El alummi quc sipuc cstuabs graduados on esta. Especialidad, tronlr la omrmnldad do rcalizar 
su invostigaci~n y cnrnmicnto en los Prograrnas do NMojorarnjcnto Gcmn~rico con uCU31tucir e 
DepartanicntD, tales corno: Frutaics, Ifortaizas, Nfaf, Paay Tripo. 

El Departarncnto die Fitaccnia ofrooc a Los estudianros g-raduados dc la Espocialidad el grado 
ac-iclnic- de Magistar Scizntiac, ion period,: dc dos aibns y cuorlta. con tin excolonto plantel 
de docentes con grados acad~micos avarizados conduciendo Fproycctos dc invcstiga'ci~a. 

Los candidatos a la Espocialidad dcber~a ostcntar ci tftuin de In,7ecro Agr6nonrno o ci gra~b de 
[3ach!Uor de una Univorsidad rccooida por 1a Univorsidad !!acional Agaria y curnplir cou los 
roquisitos que oxige cl Prograrna Acacdrnico dc. Graduados. 
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REQUISITOX DE CURS a; PAILI% LA OBTENCION DEL GRADO DE MAGIrTER SCEl N"LAE
EN LA ESPECIALEDAD DE MEJOR-AMIENTO GENETICO DE PLANTAS 

1. CURSOS NO GRADUADOG REQUMITOS PARA LA ADIMISION 

C,1culo Difcrencial e Integral 
Estadfstica General 
Botgnica Sistemitica 
Fitomejoramierto General 
Fisiologfa Vegetl 
Genttica General 

2. CURSOS 1.10 GRADUALCJ OBLIGATORIOS 1'!O QUICI7OZ.. PARA L,, l.. 

Dentro de esta categorfa se comslderaren todos los curos no graduados que cl ComitE Consejero considcreneceraxios para completar la preparaci6n de cada esrudiante de acuerdo con la orientrci6n escogida. 

3. CURS3O GRADUADOS OSLIGATCWIOS DEL CAMPO PR,,,C.,AL 

C6dij'o Curss Pre-reqisits 

ES-Gll 

FT-711 

FT-712 

Estadfstica Aplicada I 

Gertica Vcgctal Avanzada 

Mejoramierto de Planras I 

Mftodos stadfacos p.lnvestigac!6n 

Gen-tica General 

EstadLftica Genpxal 

I 3-2-4 

3-0-3 

3-0-3 
Gcnftica General 

FT-791 Semrinario de Mejoramiento 

Gci}tZco d, Plantas I 

Fitmejoramienm General 
Autorlzaci6n del ComitS 

1 

FT-792 Seminario de Mejoramiento 

Geritco de Plantas II 

Auzrizaci6n del ComIt6 
I 

FT-799 investigaci6n en Mejoramiento 

Gen~tico de Plantas 

AutorizaciSn del Cornit 
1-6 

4. CURSOS GRADUADOS ELECTIVCG DEL CAMPO PRINCIPAL 

BI-631 Cltogentica 
Gentica General 

3-2-4 
BI-613 Fisiologfa Vjctal Avanz.da Fisiologfa Vegetal 

3-2-4 
FT-713 Mejrarmiento d Plantas Fitomejorazric-to General 2-0-2 

Tuberfieras Andin.-
-

. . . 
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Especialidad ea Ivejoramiento Geonftico do -Lnxzs 

q6dto cursoz Pre-r,-'uisiw 

HOG1Mcjoramienro do LKort.21iza, 3cr alunrno graduado 2-2-3
FT-714 Mejorariiento do plagnas II Mcioramicnto do "-In~tas I3-2-4 

F T 1 PCl l o q ui u d o MQrni c ~ dc r -llu mno gr aduad o 2- C-2 

FT-71lC hiciznmicnto CUantititivo y do Estadfstica Aplicada 1 3-0-3Poblaciozas 

FT-717 AndUsis do EXPCrinonrtos Gcnritco iMejoramicnut Gu.inticitiln y do. Pob'sc:- 2-0-2 
FT-718 Diseflos Expczimeota1 EstadI11tica Apticada 1 3-2-4 
FT-719 NMojoramienn do Cerealos hfcjorarniento do Plantas 12-2-3 

(Ma'f- y Trio) 

FT1-793 Problcnins Especcala do Scr alum-io gachiado 1-3heoranio-ntc) G 3ntcY do Mazn=s 

5. CURSOS GRADUADCS ELECTIVOS DEL CAM,.PCO CObMpLEME.TfAjkO 

Aireas recomendab1es: 

Sucos 
Fltopato lovfa-

Estadfstica
 
Qufrnica
 
Producci6n Animnal
 

SIgnificzdo de 1--s abroviaturas 

7-Horas de o vrra por scrrjana 
P - i-aras do pr~ctica For sernana 
C - N46mcro do cr~lirs 
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SYLLABI DE LOS CUPSOS OCRECIDOS EN LA FSPECIALIDAD DE MFUOPAMIENTO GENETICO DE PLANTAS 

ES-611 	 ESTADISTICA APLICAD., I (3-2) 4cr. 

Pre-requisito: MCtDobs Estadfstlcos para la Investigaci6n I 
Brcve introducci6n a la probabilidades, principales distribucionos do probabilidad, poblacLin y mucstra, 

psuebas de hip5tesis, tablas d contingencLa. regresi6n lineal simple, correlfaclrn an1isis de La variancia 

do dis ios con un criterio dc clasificaci6n y con criterios m6ltiples do clasificacikn. 

FT-711 	 GENETICA VEGETAL AVANZADA (3-0) 3cr. 
Pre-requisitm: Gonetica General 
Principios b-sicos do la herencia y la accin de los genes en la expresi6n de los atributiDs. Revisi6n de los 
concepros fundament-ls de Ia gen6tica a la luz da los haIlazgos do la bioqufmica, fisiolngfa y la biolo­
gfa molecular, orientando su aplicaci6n en la investigaci6n y cl mejoramien) genuico y cuantiatavo y 
de poblaciones de plantas cultivadas. 

FT-712 	 \QORAMIENTO DE PLANTAS 1 (3-0) 3cr. 
Pre-rquisitos: 	 Estadfstica General
 

Gen6tica General
 
Fitomejoramiento General
 

Bases te6ricas que soportan y cplcan los mca-isnrs hereditarios que se Ilevan a cabo durantc el proce 
so de sclecci6n. Fundanicnte tc6rico de los principalez m6itos de mejoramiento do los cultivos y su 
interacci6n con cl ambiente. 

B[1-613 	 FISIOLOGIA VEGETAL AVANZADA (3-2) 4cr. 
Pro-roquisito: Fbiologfh Vegetal 
Organlzaci5n ciuctra y funi5n en cl reino vegetal: nivelcs de integraci6n. fisiologfa del crecimiento 
y desarrollo. El ambiente y las plantas: felogfa. Nutrici5n d Las plantas. Reguladorcs qufrmics del 
crecimientn. El agua y las plantas. BiconvcrsiLn de energfa. 

FT-713 	 MEJOPAMIENTO DE PLANTAS TUBERIFEFAS ANDINAS (2-0) 2cr.
 
Pre-equisito: Fitomejoramicnto General
 
Mejoramientz de plantas tuberfferas: papa (solanum tuberosum sons, lat) oca (Oxalis tubcrosum rol).
 
ulluco (Ullucus tuberosum loz). masnua o isaflo.
 

FT-714 	 MEJORAMIENTO DE PLANFTAS 11 (3-2) 4cr.
 
Pre-requlsiD: Mejoramieni de Plantas I
 
m6wdos dr selccc5n y mejoramicnio de algums cultivos de impormncia ocon5mica de la costa, sierra
 
y tr5pico.
 

FT-715 	 C2LOQUJM DE NEJORAMIENTO DE PLANTAS (2-0) 2cr.
 
Pre-requisilte: Ser alumno graduado
 

FT-71G 	 1,1EJORAMIENTO CUANTITATIVO Y DE POBLACIONES (3-3) 3cr.
 
Pre-requisito: Estadcitica Aplicada I
 
Conceptos biomatemdticos de la herencia, frecuencia de genes. sttemas de apareamlcnto, relaciooes
 
de parentcs o y sistemas de cndocrfa. Cambios de frecuencia dc genes por la sclecci6n de mutuaci6n, 
migrac6n, aislamicnto etc. Variaci6n continua y cstimaci6n de pardmetros genfticos, aplica.lonus. 
GradD do apro::imacin de los estmacbs tc6ricos. 
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,y11Tht (In.Lt Fsspedal~lad de Miroraimio Gco~tico de PL.rits 

FT-717 ANALISIS DE EXPERIhIENTrOS GENETICOS (2-2) 2cr,

~rC~c~isIt lvj~rnji= Cuzintitatjvo y de Pblacloncs
 

ML-trjcs dc cstirnaci-6n de paxrnctros 
 gcnt-iccs 	por ci m~todo de recgrcsf6ri y los aa lisis devCriancia por inoIdjo d,- los ciscibs jcr~irqd1cos y do clasfficaci5n rn(atdplc. consatucci6nde los Indices (!c scecci6n. Uso dc los cocficicntes dc Path para, las rolacloaes gcnfticas. 

YT-71l8 	 DISE&'O EXPEIMMENTALES (3-2) 4cr.
 
Pxz-requisito: ESmdfstuca Aplicada. I

Andilisis 
 dc varincia de los principaics dLscos experimentales usados en Nlcjoramicnto dePlantas y Crmayos ag-rn5rnicos. rincipios do randoinizaci-5n. Factariaics. Confundicb.
Transforrnaci~n d-- datos. 

FT-713 hllJOalAMlENTO DE CUECEA'LES (MAIZ1 Y TRIGO) (2-2) 3cr.
Pre-requisita: hicorainiento de I-antas I

%M1todos y t~cnicas er cI r ein-ramir-nn, do- Inq coreales do~ ma~rr 
imj-nrtincla ocon5mica:
Ma"~z trigo, cebada enm. 
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Table 35. Agricultural Economics
 

?iIOGflAMA ?.'-ADE\1ICO DE GR~ADUADC6
 
UNIVERSIDAD HACIONAL AGRaIRL\t
 

ESPECIALIDAD DE EGONOMIA AGRICOLA 

El Progra ma 41cad6 mnco de Graduados ofree unprogramna de estudios que conduccn a la 
obtenci6n del grada de hlagistr Sciantiae en la Espc-cia].idad de Ecor'omfa Agrreola. La conve­
niencia de esms estudios surge de la necesidad quo tien los pafses en Inatexia dc, an5Uis y pla­
nes ecoD5micos delsector agrfcola, qua cor-rcndan investigacio ucs sobre produccf6.n distribu­
cJ5n y consurno, reformi agraria, localizacLcn y evale~aci6n de proyectos, et~c. For estas razones 
es necesarlo la prcparaci5n de Profesiornales clcritfficarnente ca::a citacias en el anilijs y planift­
caci~n eficaz del sector corras'-:ondien-e Esta capacitaci6n pucciz lograrse a trav~s; de estudios 
graduados en Ecoronfa AgfcoL, los cualz-s brindan a los. intercsacbs una adecuada pre:-araci~r, 
tc6rica y pr.~ctica en esta Espcclalidad. 

La Especialidad de Ecornrnfa Agrfcola cst, encanitnada a La fen-r-aci6n, de rofcsionalcs con LW. 
s6lida prcparac!5n. cientffica quc les perr.aita dcsernpeflarse en Las cliversas 5xcas de csta ciencia 
La adrnisis5n rpara seguir estudios graduados en Ecornnfa Agrfcola estl abiezta a tocbs los profe ­
sionzics clue reunan los recuiisitas de la Es,-ccfalidlad. c:,istizndo espccial dcrnanda- por partc de 
aIn era-rs Agr6nornos y Econorntsr a con inter~s enu los probien-as ccon5micos del -,gro y quc do­
sarrollan. sus actividadzs profesionais tantro en el sector privadb comno en ci sector ptiblco. 

La conduccl6n ee los estudios cst Cncorncndada a un seecto Fcrsonal con estdios avanzadas 
C Institun~iones &orestigio ineracional. Ics cuales se encuentran conducioucb m~iltirlcs pro -
yectos dc investigaci~n. de aicance naclonal. 
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iREQUISITOS DE: C-U,"3"OS PARi LA CiITENCION DEL G,-ADO) DE MALGISTER 

M-1 LA ESPECL\LIDAD DE: ECONOM"IA' AGRICCLA 

SCIENTIAE 

1. CURSOS LNO GRA,;DUADCG iEQUISITOS 

Algebra I 
C51culo I (Difcrcrcial c hitcgral) 
Estldjstica General 
CSIculo HI (Di"fcrcneiil c Irite.-raI) 
Andlisis M.acroccow'mico 
AnSlisis Microcccr;6rnio 

PAPZA LA ADMIlSION (o sus equivalenres) 

'2. CUPSOS N~O GADA 

Aglgebra III 
Agrotccrda Gerneral 
Zootccnia Gczra 

OBELIGATc~3 ING 4EQUISTS PAALA ADIN-ISItJ.i 

3.GuMCG G,-ADU' DO3 C3LIGATOC0 DEL CA!Ii-O [PR*2CK:',L 

c6d o 

EP-715 

EP-712 

EP-711 

EP-791 

EP-792 

EP-799 

Curses 

An~.lisis Cuanntitativo rpa;a Ecomiznmts 

Teorfa M.acrzcarimica, AvanzaLa 

TeorfL Milcrocct-5rajea Avanzada 

SerninarLb da Econonifa Ar'tfcola 1 

Sc.rninwri de Eca)nmfa Agrfcola 11 

Investigacifn en Ecomrnmfa Asgrcoal 

Prc-raquisitosT 

-3-0-3 

Aa~lizis Macroeconmico 

Anf.Iis Nicroccoan5iico 

3-0-3 

4-0-4 

1 

1 

1-6 

4. CURSOS GRUILDUAD03 ELECTIVOS DEL CAMPO RZLNCIAL 

C6di-o­

ELP-11 

EP-731 

EP-71G 

zp-1G1 

Adnninistnaci5n y Pmragramaci, n AnrfcoLi 

Coniercio IntcerrcgLnal c Internacinnal 

rinnanzas if6blieas 

ForrmulaeL5ni y EvaluaciOn de Pr- yecrzs 

Ann.lis Micoceon6mico 

An'is Mieroccon6io 

An~lUsis Macroeecjn5ric 

Ar5hisis Ilaroccoromico 

Desarrollo Econ-'inico 

3-0-3 

3-0-3 

3-0-3 

3-0-3 
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Esr,,cciaUidad 4c Eccomrnf 1Arfclola 

EP-631 Introduccl6a 
C~dL-:oT-1-C 

a la 2commcterfa ,an.IIS l/gCrOco~n~r.licj 

An~lUsis lvIl1croccor~i5flcz 

M~Zcs tadfsticzs aa la Ciencias 

3-0-3 

EE-732 

El'-751 

t.irc-'bmcrlZ ,rfcoll '4vanzadja 

Foiftica y -.71ncs Agrfcola-s 

'irnlisis 

.I-r51isjs 

;Ar.~isis 

,.:icrccrmico 

i.'acrocconmico 

i.'cr0ccornmico3-3 

3-J-3 

EP-671l 

EP-711 

i-rOgtz.ma'clnn Lim~al cn Econrnfa 

Teorfa- dot Desarmo y Crccirien~t 
Econ5mrj. 

1l0br 

a.jis olicroccoiarnicoj 

Ar.5lisis !N~croccocL]mico 
An~lisis I crocconr~Gnco 

-0-3 

3-0-3 

~*CURSOS GP"QADU;,D:C, ELECrIvcG DEL CAINFO CON~EMNENTAfLIc 

Arcas rcr-omcniable 5 : 

Estacrfstic a 

Pxoducci5n 

r-mdyucci~n 

A~rrcoL-

Animal 

doniiccdo lzs abrxvim~as. 

T 

C 

- Horas dc =erfa pcxr scmzna 

- i-bras do pr~ctica por sem-ana 

- Ham,cm do Cr~dltos 
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3YLL\IBI DE LO0 Cu:Szx COflECIDCXS i,-Ca LL, ESPECL&LEDAD D7 ECONOINIIA AG,-ICOL/, 

EP-715 ANALISIS CUANTITATIVO i-ARA ECOLMOMISTAS (3-0) 3cr.
 
I0r-rqzL Ito: lfin-um
 
Fl prop6sito do cstc 
curvu cs ci de c::pnlcz Ltn c,,hocicrs rn6taos m.arcmfticos y rclacbnar 
estas VtScnicas a varios ti-xjs do ansIisis ecOr,6micOs. El cum~ rcvis, xnodcbs ccarnrnicos Lincalos y
no lincaics, usancb ;l-cbra Lioanl. C~lculo Difercncial c Lteg'~al y Funcione-s MeL 'rIi~tic Vuo =6tnrn~s rOL-,cjonad-)s con la Ecoinmfa (furncioncs cxporscncialcs y ba7arfm ~ica) Ls t6;cscnuccda 
rnLs 611fasis son:- An~iijs 2=tdz~rtica, AnMis dc Estadfstica, CoMprativa y Iroblas L'o 0,tiLniz3ci5n 

EP-712 TE07IA ('AAJZADA (3-3) 3 cr.
 
rrc -rcciuisito: An. is IMecrocor6 rniao
 
Estxuctura tc6rica y real uJol crccirninto, crn!Aco y dsilcmL- InfLacj5n-. rlucm'acioncs 1 ciclos 

cslelia sistcr-.iz:, IDoLs 

EP-711 TEO:,Us /AZD,(40 . cr. 

Te)rfas tra dicioaltius ]c la ;ira ), Incrcz:z3 -'e carn ct-cr.cia, yomarbls contcm or.noss. 

E?1-71G AD::1TL;, - 1A. ' 3AG:,IC CLA' (3-a) 3c:.
 
Pro-roquisito: An Lisis Microccoz 5mica
 
La a~licacl-n :!c Los iriciAc~s eca ri5nicxa on la sauc ; c rrblma 
 d ir~ucciln on fon,,-as tffic-sm~rtxdos y t -cricas ]c a isscoamrnjcos L'c Ia crinrcsz -rfcAa, a.iacr Jo La invcsri~aci'r onlas dccianus LIU lroducci5n. ~lcc~ 

E::731 CONUZ:-"CIO ':2ojLE 1T~A~,A.(3-0) 3;cr.

Pxo-rcquisioas: Anf,.Usis M.,icraora5md~c-a
 

AnfIl-isls "lacxron-5mico
 

Grftica die Ins (itinyjs i:.ortcs a L'i tcorfa Ccl comcrcio iatacional. iroduccdln do In toorfa da Lasccarnmfas dorninntos y an~lisis rfaczo do las cremlos y cyc,.ricncia contonijr5acas on macria
do corrcion inturro-,ion--l. 

E'.-- V-3 FINANZA3S PUBLIC.AS (3-0) 2cr. 
-ro roquIdsitaos: An~isis '.Iacr)ccon,5rAic,: 

Efocta dc los im,.uoiisL-s sahro la distribuci5n do Los inresos. Ni~tajos dc rnovUizacia'n del ca:ital
financioro pa ci cciniont c influon-cia do- Ls polkficas fiscalcs scbro ol desarrolla. An.~lisis coal­
rparativo do Las sitomas,- irlyasitivus do varias plisos insuficientemeintc desamrLlaca-s. 

£:G1FCGThULCIO** Y EVWAU*CIo:I IDE I-ROYECTOS (3-0) 3cr. 
Iro-roquisitos: Anfiulisis lvdcroccarnnico 
Exameon de las vontajas y -'usvciitj--- cconarnic.z do las alcaniccs a corto y lar,'jo. tlnzo yUm itcioncsmct obr',icas cuo su..rio no a clcCCirn rdo- -,rtuYCCto) CSICCfiaa dorrr Cc 1aL:iicc1 

http:PUBLIC.AS
http:sistcr-.iz
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Zyllabl de la aspccjia,. do !anInfa~ ,,rrcoi 

EP-631 INTRODUCCIC~i A LA ECONIONIETRIA (3-0) 3cr.
IrcoruZ~s~s: A.-Usis Micrccjn5nlco
 

Estadstica 1
Los frdflcijis UloI-, cOr'suUccil ccOmr]6tric:, 
 la cLbb~ra~cjif y crnr-lco doMOdolos y ci. e;::ancn d-- rcsul­tado Is I vcsi~rac~n quc lija los M; jobs csadfsrfcos a la detcrr i ac n dc Waconcrctas Icyos cuaniri tivasquc rizcii la vida econ5mrnjca. 

E'-13 METFLZCADO'rECIJl,; -,GMlCOLA~ - ANZADA (3-0) 3cr.I're-rcqusit, 5. 'jnflsjs MicrocccnftnicAn5lisis del sistorna dc mercados a (rfcolas y dc las fucrz7as qIuc dctcrm, ian y .2tccta:n su crucrra y cficiornc13; lis firmals ;mductoras 
bornamcnrzi, aI rcs-cctoi; rn 

doe scrvicbs y su rol cn 1, formndc6n da precios; influencia do )ollticas Su1::s,s jra la oficicc-, ­
lrnraod V~~ts
 

EP-751 '-CLITICA 
 Y iPLLUj *,G.'ICCL%3 (3 -0) 3cr.
r-rcuitos: 4'.flisiI~j .aCdcmrenjic 

Ar.2.isis i.iacroccor-OrnicoEstudjo Ldo los critc:Ls c, c obicrnan Ihs dccjsjoncs claborajas ca furciiunccesidades yrccttrs ; do objctivos connoa rztivos con,- LISy cc-i ls adjs posiblc dc utiliza^rsc, !Sf' conlos cbictivos 2cl soctar a2,rfccla d.Lilas r~cnicas do rcprtici~n do­en objetivos -:cr Froduc~o y :.or Z na c rc-i~a. 

E*,-71 !~G~ i IiL~L~~r'> A (3-3) Cr.rc-roquisj . nft: Mirac'5i
 
t'.!'cbr2
EtiadIaro'ahc-,ccc rmica cuya-s vnr-':L*lcs ps !ur
ck~ncs ralacioncs Un-ca:ics y
c inzcuaicL-,-. ~~a:isz=-'zSu-JGi su; as ectus ,.zrtiul-,r y L' ccuza 

c.nra,zaiocj,ci5n, distribuci y en divarr."s casos Jc przdiuc ­a3ru,ivcj..~s micro y r.nacrz, 
E:- 1 T2O7WuA DEL DC,*RI',,G .' C;3~ ~ Q~co.: (3-0) 3cr.P'rc-rcoquisito-s. ;.,lsllcrocconi'icc 

jlnlijsis del, dasarra]±) y del. swl-dcs,'-r,)o Nictodolo-f-, cstructuralista fronto a divorss modaics dc crocimicriu ccor.Ijnco. ­
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Table 36. Professors Responsible For The Advanced Courses.
 

REL-ACION DE DCCENTES CON GRADOS AVANZADOS 

AGUILAR IFERNANDEZ, PEDRO GONZALO. Profesor Principal del Dpto. d. Bllokgfa. B[6 1ogo, Unlvcrsidad Nacion'lMayor do San Marcos, 1972.Dr.Ciercias Biol6gicas, Unlvcrsldad] Naclonal Mayor do San Marcos, 1954. 
ALCAZAR GAMARjX DE APARICIO, MARCIA. Profesor Asociado del Dpto. do Clcncias Huimanas. Profcmr do Edu -caciSn Segundaria y Filosoffa, R'ntiflcia Universidad Catlica del Pcri, 1967. Bachillcr cn Educact5n,Pontificia Un vrsidad Cat lica del PerGi. Doctorao en Educaciln, P.U.C.P., 197-1.
 
Ar.TAGA OSORIO,TEOFILO JORGE. 
 Profesor Principal del Dpto. dc Tccnolcgfa de Allincntos y Productos Agropecua­rios. Ingoniero Agrfcola, Up-ivcx:idid Agraria, 1906. M.S. University of Califcrnla-Davis, 199.
 
ALMEYDA 
 MIATIAS, GUILLERIMO FELIX. Profesr AsociaL dcl Dot. do Ffsica-y Mctcorolgf.. :.7c.,, ColoradoSate University, 1070. ,M.". Colorado State University, 1072.
 

AMES RUIZ DE ICOCHE-A, 1TEMESA. 
 Prfcsor PrinciL-al e . dc:itopptlo . LIgericro Agr6nomro, Escuela 1,'a­cional de *Ssr;c1,ltt-a, 1057. 1h.D. ."orth Carolina Ctate University, lWOO.
 

ARAUJO RODRIGUEZ, "ECT0,. 
 Profecz: Asoci.do del Dp=. do 2canizaci6n Agrfcola.sidad Nacicnal Agraria, 1M75. cn L rfcla, Uriver­.g.Sc.cr t::gcnicrfa A.rfccla, Univcrsia.d ina 1 ,r ,1979.
 

i'.2CA IELIC.., IAN'UM,. 
 Profcsr Principal dc1 Dpto.de Suelo: y Fertilizant:c. Inienicro Agr6:oer.-, Elscualacional do i,,gricultura, 1931. Na ­M.S.University of Calfornia-Riverstd C, 158. [-1.D. University of Califor­nia-Rivcrsido, 196g. 

A:AO 'MENDOZADE 1-.C. . ,RGARITA. FTofcor ?rincipal del Dpto.dz Biolgf. B15bga, 1jriversidadNational Nayor de San Mzccs, 19C4. Doctor on Cicr.ci-.s B'il&ricas, Univcrui,d ,i :,.a~vr doSan Marcos, 1903.
 

A'%2OSTEGUI 
 VARGAS, AN1TO1,NIO. Profesor Principal del Dpt.de Industrlas Forcsram s . Ingocnic-ro Agr6no,Escu-laNacional dc Agricultura, 153. M. Agr., IICA, Ttlalb-, Costa Rdca, 1901. 

ASTE OIIANDO, ANGEL ARNALDO. 
 Profesor FrL-icipal del. Dpro. do Economfa y Planflcac.5r. Ingcnicro Agr6nom,
Unive=idad Agraria, 191. .. Purdue University, 19G3*
 

BAKUL BUDGE,JUAN MIGUEL. 
 Frofcsor Principal del Dpto.dc Hlorticulttna.
Agraria, 19G6. 

Ingeniero AgrSr.omo, UnlversidadN1- 3. Untiversity of Caliorni--vcRrside, 19. 
,ASURTO LAVANDA, PAUL ABEL. Profczr At.dlfar dcl Dpto.de Fitotccnia. Ingenicro Avrmnomo, Universidad Na­clonal Agraria, 1973. Mg.Sc. Universidad Nacim al Agraria, 1930. 

BAZAN TAPIA,LUIS RUBEN. Profesor Principal del Dptm.de Suclos. Lngcnlcro Agr6nomo, Universidad NaclonalAgrarla, 1971. M. S. University of Ghent, C6lica, 1973. 

BENDEZU PEZ-, LE.LA, MARIO SAUL. Pofcsor Princirnal del Dpro.de Sanlad Animal,Universidad Nacion, ?.;Cdi Vetcrirario,',-ayor d San Marcos, 1969. MI.3. do Univursidad do Min.ts Gcrais,rasil, 1973. 

DENITES 'UMP,1OSE. ircezr \sociada dcl Dpto. doEitatecria. In:;crnIcro Agrnnw, Ulniversldad iaciiial iv'ra­a, 1 ,,73.,-g.c.Univcr:l dad Nacbnal A,rorla, 1075. i ,hrthN.D. Car3lina tate University, 1OSI. 
BE,: 1T LARCO DE VZLA-C, .,.Z. i-r:.hcr -rlnci:-1 dol D-,tj. 2C CiL!1iaz ihm ie. . .. UJnivcrsidod de 

:,orna, IC72. 

http:Planflcac.5r
http:Asoci.do
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13ER7MUDCZ RODRIGUEZ, Oa GZ EMjILIO. iTofesor Principal del Dpto.da Fitotccaia. Ingcnicro, ALgr6nmx, Unaivcre.1­
dad Nacional *'%rarL,, 1069. Mg.sc. Univorsidjad Nccacinal Agraria, 1975. 

BRICEflO 	DE ASCUPA, ICELA. Profcsr Friac~pal del Dpto.dc Qufmtica. Qufmica-Farnaccuicci, Univcrsidad Nacbo­
nal Mayor dc San NMarcos, 1962. Dra. rarmacL; y IBiociifmica, Univcrsldad Nacional Mayor do SarrMarcos, 
1973. 

CAMARENA MAYTA. FELL:, Pxofcsor Asociado del Dpto. dCzFitotcrda, Irigecnlc Agri5nxmn, Universi'Jad Naclona1 
del Ccnto, 197G. Mg11.Sc.Universidad Nacicinal 4grarla, 1973., 

CANTrO SAENZ, NIAN1JL A11T7ONIO. Frofesr Asociado del Dpto. do Fitopatologda. lflgilaro Agr6wmo, UnivcrsI ­
dad Naclonal del Ccrnrc, 1963- M~g. So. Universidad Nacional Agraria, 1975. 

CARPIO PINO, MANUEL ALEJANDRO. Profesor I-rlncipal del Dpto.dc ProduccL~n Animal. ligenioro Agr6mmo, Uni­
versidad Ajgra, 1962,. MS. New M"%lco State University, 1960 

CARRASCO GONZALEZ, ATU1,O EDUAPDO. ['rofcsor Principal dtcl Dpto.dc Nutrici6n. gnbuicro Ag6mmzo, EscucLa 
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ANNEX F
 

A VERTEBRATE PEST MANAGEMENT PROJECT FOR PERUVIAN AGRICULTURE
 

SUMMARY OF PROBLEM
 

Vertebrate pests are among the factors contributing to a widespread and
 
acute disparity between population and available food in many developing

countries. Historically, vertebrates have not received the degree of

attention given to other agricultural pests. Vertebrate damage in agriculture

involves a variety of crops and animal species (primarily rodents and birds),

and it has become increasingly evident that they play a 
major role in limiting

production. Direct losses to vertebrates 
occur throughout crop development

and under postharvest storage conditions. Losses may alter the food value, as
 
when rats selectively remove the germ from stored corn, 
or may result from

contamination of food with urine, feces, feathers, 
or hair. Indirect losses
 
may result from animals burrowing into earthen dams and levees. 
 Some rodent

species may significantly reduce reforestation potential, 
disturb rangelands,
 
or severly damage orchards. Birds, sometimes numbering in the millions, can

decimate grainfields. Associated diseases, which 
are infectious to man or
 
domestic animals, are also an important factor.
 

Contacts with agricultural personnel, 
reviews of available literature,

and first hand observations indicate that vetebrate depredations of
 
agricultural crops occur throughout Latin America and are, 
in some instances,
 
a limiting factor in agricultural production. Except in a few isolated cases,

little organized and reliable information is available on the species and
 
crops involved, the degree of damage, and the resultant impact on the
 
agricultural economy. Meager attempts have been made to define Lhe problems,

or evaluate the suitability of control agents or methodologies, primarily

because the people responsible for crop protection in Latin American
 
countries have little training or experience in vertebrate pest control.
 

ECONOMICS
 

In the absence of other data, information on crop losses in other Latin
American countries compiled by the Denver Wildlife Research Center (DWRC) are
 
presented to illustrate the potential severity of vertebrate problems. Rodent
 
damange to corn 
in one area of Honduras during 1976 was estimated at 24-28%;

rodent damage to rice in Nicaragua was estimated at 26% in 1971; observations
 
of dove damage to sorghum plantations in Uruguay ranged from 30% to 40% in
 
1977; reports from the INVIERNO program in Nicaragua indicated losses of 34%
 
in corn and 21% in beans, on small farms in the Matiguas area. An FAO plant

protection bulletin states, "Disasterous crop losses are reported repeatedly

from Northeast Brazil. Argentina's crops are subject to severe attack by

rodents. Rangeland destruction by rodents is an important problem in Chile."
 
An April 1977 report of the Agricultural Attache in Guatemala stated that a
 
BID loan for planting African oil 
palm in the Aguan Valley of Honduras was
 
only 16% utilized, partially as a result of a rodent infestation that
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destroyed almost 500 has. of new plantings within a 2-month period." In
 
Peru, the Sub-Direccion de Sanidad Vegetal, Ministerio de Alimentacion,
 
estimated crop losses to bird and rodents in 1976 at approximately US$4
 
million.
 

Food production is affected by a myriad of interlocking factors and
 
forces. Vertebrate pests constitute a small but significant piece of the
 
puzzle. Certainly the reduction or prevention of losses to these pests would
 
represent an important contribution to the solution of hunger problems in the
 
developing countries of Latin America. However, progress in improving
 
vertebrate control programs in these countries will be largely dependent on
 
the development of trained personnel and the acquisition of a capability to
 
define the problems and to develop, adapt, and evaluate methodology.
 

PROPOSED RESPONSE
 

This proposal is intended to address the problems described above through
 
a program of applied research and development of appropriate technologies

along with a training and extension program designed to enhance host
 
government capabilities in the specialized field of vertebrate pest control
 
research and management. A significant initial step toward this end was taken
 
with the establishment of a Regional Vertebrate Pest Control Project for the
 
Caribbean (Project Number 598-0584). The project proposed here is viewed as a
 
logical and desirable addition of this initial effort, designed to serve the
 
needs of a second major geographical region of Latin America, specifically
 
Peru. The project is proposed as a 5-year contract with the Denver Wildlife
 
Research Center, the first year to serve as the planning year for project
 
development.
 

GOAL, PURPOSE, OUTPUTS, INPUTS
 

GOAL:
 

To improve the standard of living in agricultural areas of participating
 
countries by increasing crop productivity and farm income.
 

PURPOSE:
 

To develop appropriate vertebrate pest control tech-nologies which may be used
 
by the Government of Peru to reduce both pre-and postharvest agricultural
 
losses to rodents and other vertebrate pests on traditional farms.
 

OUTPUTS:
 

Outputs expected at the end of the project include: 1) a functional field
 
unit to address vertebrate pest control problems and an institutional capacity
 
to effectively adapt and implement appropriate vertebrate pest management
 
technologies to indigenous conditions; 2) trained personnel actively
 
con-ducting vertebrate pest research and/or extension programs utilizing

recommended packages of improved technology; 3) work shops/seminars/on-the-job
 
training programs involving special ists and farmers in the testing of
 
appropriate control programs; 4) active vertebrate pest programs which
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incorporate funds within operating budgets for financing selected activities;
 
and 5) dissemi-nation of information and results within Peru and to other
 
interested countries in the Latin American region.
 

INPUTS:
 

Project inputs are discussed in greater detail in Summary of Estimated Costs.
 
Basically, the following resources are required to achieve project goals: 1)
 
one long-term resident biologist with technical expertise in vertebrate pest

management methods; 2) approximatedly 14 person-months of short-term
 
consultation from DWRC to support pro-gram activities of the field unit; 3)

supporting services (including facilties and staff) at DWRC for specialized

laboratory studies, analyses, or development; 4) physical facilities,
 
including offices and laboratories at the field unit site; 5) personnel

provided by participating countries including biologists, administrative 
support, and secretarial services; 6) equipment, supplies and transportation

to conduct laboratory and field studies; 7) operating funds for local travel 
and procurement and in-country materials and supplies; 8) training (both
long-term formal and short-term informal) for counterpart personnel assigned 
to the project. 

CRITICAL ASSUMPTIONS PERTINENT TO PROJECT SUCCESS
 

On the basis of past experience and knowledge of the elements necessary
for the success of a project of this nature, the following assumptions are
 
made: 1) that a field unit established in one location will be able to
 
service select regions; 2) that the USAID Mission (or other donor agency)

recognize vertebrate pest control to be a serious problem and will assign it
 
the priority necessary to make a long-range project worthwhile; 3) that
 
governments, agencies and institutions concerned will recognize vertebrate

pesL control as one of their serious agricultural problems and agree to become 
participating parties; 4) that the Government of Peru will designate personnel

for specialized vertebrate control training and subsequently retain them in
 
that area of specialization; and 5) that the Government of Peru support the
 
vertebrate control research and extension activities and make use 
of the
 
control technology packages developed as a result of the project.
 

RELATED ACTIVITIES
 

Only one vertebrate pest control program, as such, exists in Latin
 
America. This is the Instituto Colombiano Agropecuario (ICA) vertebrate pest

control program at Palmira, Colombia, which was initiated as a result of an
 
earlier AID/DWRC project (1970-74). The only other similar programs which may

exist are concerned solely with vampire bat control. These also came about 
as a direct result of the AID/DWRC vampire bat control research and 
utilization project. On the basis of these earlier successful 
efforts in the
 
Latin American area and the present lack of similar programs, this project can
 
contribute significantly to achievement of increases in small farm produce and
 
therefore merits consideration as an AID (or other donor) funded program.
 

With funds provided by a Participating Agency Service Agreement (PASA)

between AID's Technical Assistance Bureau and the Denver Wildlife Research
 
Center, a program was initiated in rodent control in the Philippines in 1967.
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That program has since developed considerable rodent control tehnology which,

with minor adaptation to specific local conditions and species, should be
 
applicable in Peru.
 

In the past 5 years, several countries have entered into bilateral 
 r
 
regional arrangements with DWRC to establish vertebrate control programs.

Bangladesh, the Dominican Republic, Sudan, and Haiti 
are examples of countries
 
embarking on systematic rodent and bird control projects utilizing DWRC
 
research and technical services. Training is an important component of these
 
undertakings. By utilizing the results of earlier research efforts, and in
 
turn perfecting control strategies through applied and adaptive research and
 
field evaluation, participating host country institutions are more effective
 
in addressing their specific concerns. This project represents a needed and
 
logical initiative in the South American region.
 

ALTERNATIVES TO THE PROJECT
 

Historical evidence suggests that neither government institutions nor AID
 
target groups are fully aware of the extent of vertebrate pest damage in
 
Peru. As a result, control operations have been largely confined to sporadic

poisoning campaigns when pest populations reach plague proportions. This
 
general lack of understanding of the extent of crop losses in the field and
 
during postharvest storage is likely to continue unless adequate damage survey

data are available for government institutions to assess the priority need for
 
work in this area. Until this is achieved, it is probable that governement

organizations will do nothing more than continue these sporadic efforts in
 
response to farmer complaints. Without a systematic approach to define
 
problems in terms of crop losses and use of research findings to develop

effective management programs, vertebrate pest losses are likely to continue
 
unabated and will probably become more intense as agricultural development
 
proceeds.
 

An alternative to the project design, as proposed, would be direct
 
transfer of control on
approaches developed elswhere, and concentration 

training of extension o2'icers and farmers directly in these methods. This
 
has the advantage of putting major resources into activities which might

benefit the farmer more directly and reduce the time span to implementation.

However, the disadvantages are judged to outweigh the advantages. There are
 
relatively few existing methods that have been designed for 
use on small farms
 
in Latin America. These methods have been designed for different species,

damage patterns, environmental conditions, and cultural practices. The
 
likelihood that these could be transferred to Peru and work effectively

without a period of adaptive research is low, so there is a high probability

that expenditure of considerable funding would actually be more detrimental in
 
the long run. This approach would also leave Peru without an ongoing research
 
capability to detect and adjust control recommendations as pest populations

respond to them. To our knowledge, there are no other agencies, public or
 
private, with the experience, manpower, and facilities to undertake a project
 
of this character and scope.
 



141
 

DIRECT & INDIRECT BENEFICIARIES
 

The direct beneficiaries of the project will 
be the AID target group of
 
small-scale farmers--the primary producers of agricultural crops in Peru.
 
These farmers will benefit from training programs and improved extension
 
information and recommendations that will be developed. Indirect
 
beneficiaries would include consumers for whom a greater food supply at lower
 
prices could be produced. Participant government agricultural agencies will
 
be both direct and indirect beneficiaries through staff training and through

the increased credibility gained with small-scale farmers through the
 
extension of an effective crop protection program. All categories of
 
farms--small, large, commercial, 
and estate--and all organizations involved in
 
agricultural development activities would benefit indirectly from an 
i;icreased

availability of technical information ind
.. from an improved ability of
 
government agencies to 
introduce necessary program modifications as problems

change or as new materials and methods become available.
 

EXTENT OF THE SPREAD EFFECT
 

The extent of the spread effect of this project is hard to predict at this

time. The rural poor are 
probably the largest single group throughout Peru
 
and probably suffer the greatest risk of limited production due to pest

damage. The subsistence farmer and the small farm producer are at 
present

minor participants in the government economy. By reducing risks and removing

production limitations for these small producers, it is expected that
 
additional persons, will be brought into local 
economies thereby contributing
 
to economic growth 'and development. There are numerous technical assistance
 
programs in progress designed to poor.
reach the rural The present proposal

differs from most of these, however, in that it will 
recoup losses from a
 
potential that is not now realized but could be available. It is a program of
 
conservation, the results of which can 
be large while the cost should be
 
relatively small. Equally important is the fact that the results of this
 
project could have immediate payoff.
 

FINANCIAL PLAN
 

Estimated annual costs are given.
for the project Inflation for the
 
project period has been estimted at 30%; contingency is estimated at 10%.
 
Budget figures are preliminary and will be more fully developed and refined in
 
later phases of project design and development.
 

PROJECT DEVELOPMENT STRATEGY
 

This project should be developed jointly by the Denver Wildlife Research
 
Center (DWRC), the Aid Mission, and appropriate government agencies. DWRC
 
will be responsible for the technical and programming part of project

documentation while AID will be responsible for coordination and policy

formulation. 
 Specific site selection and personnel involved will be made
 
through consultation with the AID Mission, host government, and 
subsequent to
 
review by the DWRC technical staff. Completion and suhmission of required

project documents is anticipated in FY83 and project implementation in FY84.
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Approximately 2 person-months of TDY services by DWRC technical staff 
members will be required for initial project development studies in Peru.
 
Anticipated costs are approximately $13,000 to cover salaries, travel, and per 
di em. 

POLICY OR PROGRAM ISSUES
 

In order to solve the rural poverty problem, farmers must, first of all,

have more to sell. Increased marketable produce implies increased incomes on
 
the farm and is likely to improve employment in processing, handling,

distribution, and marketing systems. This project attempts to achieve better
 
equity for the rural poor by lessening vertebrate pest damage so that crop

losses are reduced and the farmer will realize a larger share of his potential
 
product.
 

The most cost-effective methods of decreassing the loss of ag;icultural

products to vertebrate pests will be the criteria to judge control
 
alternatives and establish priorities. Because large segements of the
 
technology may be adaptations of methodology developed by other AID-funded
 
vertebrate programs, outputs should be available in a relatively shorter timer
 
period than if the program were undertaken from a less-advanced starting
 
point.
 

ENVIRONMENTAL IMPACT
 

Crop conservation is the critical aspect of this project. To achieve 
this, it is intended to reduce damage by rodent and birds in the basic 
agricultural crops that are predomninently grown on small-scale farms. The 
project may have an impact on land use by curtailing undue expansion of 
agriculture to new uncultivated land by providing increased production from 
land already under cultivation. Successful management of vertebrate pests
should result in greater food production and possibly in diversity in food 
types. Because rodents are often reservoirs or vectors of disease, affective 
rodent control will help reduce the incidence of infirmitives frequently 
transmitted by these pests. In Latin America, the relatively common and 
hphazard use of highly toxic persistent chemicals for rodent and bird control 
inhances the potential for accidental poisoning of humans and livestock. This 
project will discourage such hazardous and generally ineffective approaches in 
general. The project will have minimal adverse environmental impacts and a 
potential for reducing existing harmful practices while contributing to an 
improved standard of health and nutrition of the target beneficiaries. 

IMPACT ON WOMEN
 

Women will benefit from this project in several ways. Women and other
 
family members are actively involved in farming activities and marketing of
 
small farm crops in Peru and will benefit from increased food production and
 
income. Additionally, woien will play an active role in the execution of the
 
project itself. rFnployment opportunities will be availdble not only in
 
clerical positions traditionally open to women, but also in technical
 
positions. Women biologists are currently active in related field programs in
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the Philippines, Bangladesh, and Haiti.
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ANNEX G
 

THE SOYBEAN INSECT PEST MANAGEMENT
 

PROGRAM IN THE SELVA ALTA OF PERU
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RECOMMEN DAT IONS 

The SOY/IPM program research team met as a working group at the

Estaci6n Experimental Vista Florida, Chiclayo, Perl, 
2-5 March 1981,
to review progress made in the program, initiate the final report, and make
recommendations relative to the program for the future. 
The unanimous
recommendations of the working group composed of Dr. Irwin, Ings. Avalos,

Chicoma, Chiroque, and Cardenas follow.
 

I. Continuance of the SOY/IPM program 

Because the SOY/IPM program can 
serve the soybean grower in his ever
increasing need to protect soybean fields from disastrous losses due to insect
attacks, because the SOY/IPM program has decreased and could continue to 
lessen
the use of chemical pesticides dangerous to human health and very costly
to the small farmer, and because the SOY/IPM program serves a pioneer role
in the development of integrated crop protection in annual 
food crops in
Peru that in the future could easily and beneficially be expanded to include
other localities, other protection disciplines, and other crops, we emphatically
recommend that funds be secured to theguarantee successful continuance and
expansion of the SOY/IPH program.
 

2. Flexibility of the SOY/IPM program and future linkages
 

The SOY/IPM program is flexible and arlaptable to many situations. New
projects that develop should build onto the existing framework of the SOY/IPM
program in aspects of crop protection. It is our feeling that the SOY/IPM
program should link strongly with the AID/Peru-sponsored research,education,

and extension project (AID/LAC/P-042) as well 
as the AID/Peru sponsored
development project for subtropical 
lands in the Huallaga Central (AID-DIC/P-2278).
It should also link with protection aspects of International Center programs,especially of CIAT, and with the upcoming Title XII Integrated Crop Protection

CRSP. In the latter instance, the SOY/IPM program could serve as 
a model
for an expanded integrated crop protection program in the selva alta of Peru
involving many crops and many protection disciplines (AID/SAN-G-0203,

May 1980). National programs could also incorporate the tenets and practices
of the SOY/IPM program in the protection aspects of the their crop-oriented

projects. From all conceivable viewpoints, the SOY/IPM program is flexible
and adaptable, and we strongly recommend that this program be linked with

and built into as many projects as possible.
 

3. Emphasis on technology transfer
 

The technology package, herein called the basic SOY/IPM package, has under­gone its first major revision based on 
data accumulated by researchers in the
selva alta of Peru during the 1979 and 1980 soybean growing seasons. To date,
unfortunately, very little effort has been exerted on 
implementing the basic
SOY/IPM package at the grower level 
in the agricultural sector. Many crop
protection projects hold off the implementation phase until nearly all factorsare well understood. In developing this package,we have taken the extraordinary
step of assembling what is known so 
that all available technology can be used by
growers to help decrease their losses ond optimize returns. Our approach has
been that any reliable information is better than none. 
 We forcefully recommend
that, within this SOY/IPM program, major emphasis be placed on 
the transference

of technology to soybean growers and Perito Agricolas. 
 The package must be
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implemented at 
the grower level. Within this overview, the following

aspects should be considered.
 

a. 
Subprogram initiated to concentrate on technology transfer
 

An energetic and persistent subprogram should be established in
the Jae"n-Bagua area that concentrates on technology transfer. 
An immediate
and vigorous subprogram is vitally needed in this 
area because of the
concentration of soybean production, because insect pests are a majorconstraint to soybean production, and because pesticide salesmen arepressuring uninformed growers to over-apply pesticides, a very costly and
dangerous proposition. 
Since soybean is currently rotated with rice,
a similar intermeshing program should be established for rice pests in the
area. 
 The soybean subprogram should be initiated in July 1981 and should
be a coordinated effort among scientists. 
 Ing. Carlos Rojas, extension
specialist 
in the Jaen area, should coordinate the effort with local
support from entomologist, Ing. Juan Chiroque. 
 Ings. Avalos and Chicoma
should visit the Jaen area in July, bringing with them data sheets,ground cloths; 
and the basic SOY/IPM package. Initially, ten or 
so
soybean growers that 
are 
leaders in the community should be contacted and
the basic package used 
on their crops. A massive publicity campaign should
follow the season's harvest extolling the virtues of the SOY/IPM package.

This should include 
some local radio broadcasts.
 

b. Publication of basic SOY/IPM package 

A high quality technical bulletin on 
the basic SOY/IPM package
should be published in sufficient numbers, e.g. 5,000, to 
inundate
the soybean growers and Perito Agricolas of the selva alta, especially
the Ja6n-Bagua area, with basic information on 
the insect pest management
program. 
 Included should be information on 
how to tell the pest and
beneficial species, how to monitor their populations, at whal: population
density or damage incidence they should be controlled by chemicals, which
chemicals to use, at 
which dosages, and how to arply them. 
The bulletin
should also contain some elementary information on the concepts of pestmaiiagement. 
 In fact such a bulletin could be based on information con­tained in this report. 
 Growers and Perito Agricolas will respect and
appreciate such a publication much more 
if it were printed on quality
paper with color photographs, and artfully designed. 
 If properly written,
such a publication would greatly help the growers in their battles with
soybean pests and with the continual pressures exerted by insecticide
 
salesmen.
 

c. Students participate in the basic SOY/IPM package
 

Because the extension specialists and Perito Agricolas are grossly
overcommitted (too many crops, too many growers to 
advise, too many
activities), 
every effort must be exerted to secure additional expertise
to advise soybean growers on the basic SOY/IPM package. After careful
consideration we'recommend that plant protection students studying in
various agricultural universities of Peru 
(e.g.,Universidad Nacional
Agraria, Universidad Nacional Pedro Ruiz Gallo) be given the opportunityto participate in the SOY/IPM package, perhaps during the summer vacation.Sufficient funding should he given these students to allow them to become
involved with no personal economic loss. 
 A program of this nature could
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serve three aims: 
 it will lessen the load currently on the Perito
Agricolas and improve the transfer of technology; students will learn first
hand the basic concepts and practices of a working pest management program
and; upon completion of 
a degree and accepting a position, the former
students will take this new technology with them and begin to broaden
 
the base of pest management in Peru.
 

d. Modify basic SOY/IPM package for soybean in northern coastal Peru
 

Because the major area of soybean production is the northern coast

of Peru, especially around Tumbes and Piura, we 
recommend that this basic
SOY/IPM package be modified and made available to soybean growers in the
 
northern coastal area.
 

4. Research effort on SOY/IPM should concentrate on PHASE IV
 

The research aspects of the SOY/IPM program have been strong and healthy,
thanks largely to 
several dedicated scientists. 
We strongly recommend that the
research activities continue, and that emphasis be placed on 
PHASE IV whereby
tactics other than the use of pesticides be stuc'ied to maintain key pestpopulation densities from reaching economic thresholds. As a portion of this
recommendation, we propose the following. 

a. Funding should be secured for the timely publication of research 
results in scholarly journals 

b. Reward efforts by researchers 

Enthusiastic researchers must be rewarded through salary meritincentives and grants to visit areas of importance for the advancement

of the SOY/IPM program. In the latter regard, for example, we recommendthat Ing. Feliciano Avalos, National Coordinator of the SOY/IPM program,
be sent to Brazil to absorb the advancements in soybean pest management

technology transfer and research that 
are being made in Londrina. Wealso recommend that Ing. 
Felix Chicoma, head of plant protection at
Vista Florida and subcoordinator of the SOY/iPM program for the Jaen-

Bagua area, be sent 
to the University of Illinois at Urbana-Champaign
during one soybean growing season (MaylS-October 15) to work with theINTSOY entomology team and attend the soybean production short course.These activities are vital to the success of the overall SOY/IPM program. 

c.. 
Training for SOY/IPM program collaborators
 

Training courses have played an 
important role in the preparation

of researchers to carry out the research activities of the SOY/IPM program.
Every effort must be made to encourage researchers and extension specialists
to attend training courses, both in country and out. 
 One excellent source

of training are the International Agricultural Research Centers.
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INTRODUCTI ON
 

The soybean insect pest management program (SOY/IPM) is an integral part of a
larger soybean production/utilization project. 
 SOY/IPM is a tool, and as
such must work within 
a larger matrix that includes agronomic practices,
marketing, economic and social factors. 
 SOY/IPM can only serve the grower

if the entire matrix is healthy and functioning properly.
 

The major purpose of the SOY/IPM program is to develop strategies to
protect soybean from yicid-ieducing attacks by several complexes of
insect 
pests and, at the samTe time, to minimize the use of chemical pesticides,
thereby reducing the health hazards associated with these poisonous chemicals,
lowering the risk of development of resistance by various pest species to
these chemicals, reducing the possibility of secondary pest outbreaks due to
chemicals eliminating natural enemies, and lowering the cost associated with
crop protection because these chemicals 
are extremely costly in Peru.
 

A crop failure due to pests often discourages the grower fromreplanting the crop the following season. 
 Similarly, frequent applications
of costly chemicals can so 
reduce net profits that the grower is discouraged
from planting the crop again. 
 A balance between too little crop 
care and
too great of a reliance on pesticides is essential 
to proper crop production
and the SOY/IPM program provides the methodology necessary to achieve this
 
important balance.
 

The SOY/IPM program is alaying foundation of crop protection managementthat has elements and principles adaptable to other crops and other protection
disciplines. 
 It may be possible in the future to 
interface the SOY/IPM
program with other Peruvian programs involving crop protection. Such projects
as the AID Sponsored Research, Education and Extension program and the
Title XTI program on 
Integrated Crop Protection could be greatly strengthened

by adjusting the SOY/IPM to meet these developing projects.
 

SOY/IPM was 
initiated in 1979 to backstop the larger soybean production
and utilization project sponsored by AID/Peru and contracted to INTSOY. 
 SOY/IPM
was originally conceived as 
a national program to coordinate soybean protection
in all parts of Peru, but because AID/Peru, INIA and MA have placed a heavy
emphasis on developing the agriculture sector of the selva alta, the SOY/IPM
program has concentrated in three areas of the selva alta: 
 Bagua-Ja"n
(780361W., 5040'S.), Tarapoto (76
020,W., 6o40,S.), and Satipo (74o40,I'l.,
110 20'S.). Bagua-Jaen is a fairly dry region with soybean following rice;
Tarapoto is intermediate, 
 and Satipo has heavy rainfall and a very tropical
climate. These differences, 
as can he se1 below, are reflected in different
key pest complexes in three parts of the selva alta.
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PHASE I: THE BASIC SOY/IPM PACKAGE
 

The tenets 
inherent in pest management are incorporated into the overall
SOY/IPM program. 
This program has several phases of development, the first
of which is the construction of a basic pest management package. 
Such a
package was 
initiated to give growers immediate access to technology that
currently exists from experiments conducted on soybean pests in the United
States of America and in Brazil 
as well as information that has been gathered in
Peru on important soybean pests in 
other crops such as beans. Thus, the basic
package has the advantages of setting limits on pest population suppression
at 
the outset and begins to acquaint soybean growers and extension specialists
with the concepts and practices of pest management through the implementation
of supervised control procedures. By providing an 
interim control strategy for soy­bean insect pests, albeit a largely chemically oriented strategy, valuable time is
gained during which research efforts can focus on other phases of the SOY/IPh program.The basic SOY/IPM package identifies several pests, and these are detailed below. 

Problem Identification
 

A roster of pest species, generated by entomologists and extension
specialists working 
in soybean in Peru, included all known and presumed pests
of soybean. The roster 
(Table 1) became the foundation upon which the basic
 
SOY/IPM package was constructed'
 

Monitoring Population Densities of Pest Species
 

A sampling plan 
to monitor insect pest densities and damage incidence
in grower fields was developed as a portion of the basic SOY/IPM package.
The sampling methodology had to be uncomplicated and applicable to 
a variety

of pest species. 
 Three types of sampling procedures were developed:
1) the ground cloth, 2) observation of plant parts, and 3) estimation of
 
percentage defoliation.
 

The ground cloth (Fig. 1) was 
used to measure population densities of
leaf feeding Lepidoptera larvae, leaf feeding Chrysomelidae adults, and
seed sucking stink bugs. 
 Five two-meter ground cloth samples were 
taken in
five portions of a grower soybean field every week, as 
diagrammed (Fig. 2).
A data sheet 
(Fig. 3) was to be filled out 
for each field each week.
 

Plant part observations were to include five plants from each of the
five portions of the soybean field indicated in the diagram (Fig. 2). 
 The
number of pods and growing shoots were to be noted on 
each identified plant
and, upon dissection, the number of Lepidoptera larvae feeding on 
seeds in the
pod and larvae boring into shoots were'to be tabulated. Stems of each plant
were also to be dissected and the number of Elasmopalpus lignoselus and
Grammopsoides rufipes were to 
be tabulated. 
 Also, the number of clumps of
matted leaves per plant, 
an 
indication of the abundance of [ledylepta 
indicata
 
larvae, was 
to be tabulated.
 

Finally, the percentage defoliation, based on 
a diagram (Fig. 4),
was to be estimated for each of the five plants randomly isolated from the
five sampling areas of the soybean field. 
These percentages were also to 
be
noted on the data sheets (Fig. 3). 
 A field data register (Fig. 5) iaqalso to be maintained for each soybean field. 



TABLE 1. 
 BASIC SOY/IPM PACKAGE, ASSEMBLED,
 
NOMBRE 
 DANO ECONOMICO 


No/M

estado surco 


larvas 20 


. mayor de 

1.5 rm 


adultos 20 


larvas de 


cualquier 

tamaho 


larvas de 


cualuqier 

tama o 


larvas de 

cualquier 

tamaffo 


larvas de 

cualquier 


tamano 


adultos y 2
 
nimfas 


mayor de
 
,0.5 cm
 

cualquier 


da'o 


15% 


defoliacion
 

20%
 
defoliacion 


40 


plantas 

atacadas 


50% 


plantas 

atacadas 


40% 

plantas 

atacadas 


10,
 
vainas 


atacadas
 

incian 


focos de"
 
infestacion 


INSECTICIDAS Y RECOMENDACIONES
(gramos/ha) 

Ingrediente activo Producto comercial 

500 carbaryl 

500 methomyl 

1000 carbaryl 

600 Sevin S-85 

600 Lannate 90 polvo moiable 

1200 Sevin S-85 

750 carbaryl 900 Sevin S-85 

600 methyl parathion 1200 paration 

0 methyl p
50 arathion 1000 paration
500 methyl parathion 1000 paration 

750 carbaryl 900 Sevin S-85 

1360 carbaryl 1600 Sevin S-85 
1000 carbaryl 1200 Sevin S-85 
1000 carbaryl 1200 Sevin S-85 

-
4n,I, 

1700 carbaryl 2000 Sevin S-85 

600 methyl parathion 1200 paration 

420 dicofol 

735 dicofol 

1000 kelthane 

1750 kelthane 

comtn 


Gusano defoliadores 


Caballada 


fledidor 


Ejercito 


Escarabajos de hoja 


Gusano cortador 


Picador del tallo 


Cerambycido 


Gusano pegador 


Barrenadores de 

tdllOS y brotes 


Earrenadores de 

vainas 


Chinches 


Aranitas rojas 


Acaros tostados 


cientifico 


Anticarsia nematalis
 

Pseudoplusia includens 


Spodoptera sunia 

Spodoptera frugiperda
 

Cerotoma fasciata 

Cerotoma tingomariensis 


Diabrotica spp.
 
Colaspis spp.
 

Spoooptera eridania 


Elasmopalpus lignosellus 


Grar"-:osoides sp. 


Hedvlepta indicata 


Epinotia aporema 

Laspeyresia leguminis 

Cryptoohlebia sp. 


Epinotia aporema 

Laspeyresia lequminis 


Crvptophlebia sp. 


Nezara viridula 

Piezodorus quildinii 


otros especies 


Tetranychus urticae 


Poiihagotharsonemus

latus 
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Figure 1 Ground cloth sampling method. (A) Approaching sample site with 
ground cloth roled; (B) Unrolled ground cloth spread between two rows of soy­
bean; (C) Bending and shaking plants on the two adjacent rows; (D) Aspirating 
specimens for identification. 
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Figure 2. 	Diagram of sampling procedures for the basic SOY/TPM package and
 
the population dynamics study. 
One should 	proceed clockwise
 
taking the required number of samples in each.of the five
 
sections illustrated. 
 For the basic SOY/IPM package, the area
 
should be approximately 1 ha; for the population dynamics study the
 
field area 	is 30 x 30 m.
 



162 

Ndmero do campo;
 

CONTROL SUPERVISADO DE PLAGAS DE LA SOYA
 

HOJA DE CONTADA
 

Evaluador: 
Fecha: 

Estado de plfntas: V R 
 aflo mes dia hora
Temperatura: 
 epea....-.. C Viento: Calma/medio/fuerte.

Clima * claro/nublado/lluvioso 

Agricultor .....-... .. ....
 

Registro de 5 muestras por; 
 SECCIONES 
 I Promedio 
seccidn, 2S muestras en [-
 - Total 
 (por me., Dafi
 
total p a n t ar "III •~p , IV V troa 0 

I. En tela de lona 
 j
.- muestras par secc. . . .i~( I).
 

Escarabajo de la hoja 

*-Chinches
 

Caballada 
I
Gusano medidor
 

....- ...... . .a• 

.... .. ~....... !..... i...... J........... ....
S ylanas par seccid) ... 1 . ,4..:._. 

"I En plantas. ... ..... .I. I . . . . .. . .
a)Vainas 


No.,otdeoa=oa .- ====s= ====== ==o,, n.i === 
b) Brotes
 .......
,....o~~o ... ............' ..................-- ­-

Na. total de brates
 
vascon baernbci |o "' "
 
brotas can barrena
 

can Cerambycidos..... 


d) IHojas 
.
 

-.......
Hojas .. ­egadas _ ... - .. ::.:::::-::-:::-::.-::-:-

Figure 3. 
 Data sheet 
for basic SOY/IPM package.
 



163
 

5% . 10%/ 20%' 

3%40% 5 0 %
 

Figure 4. Sample of soybean leaflets with various percentages of the blade 
removed by insect feeding. 
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Establishing First Estimate Economic Thresholds
 

At 
the inception of the SOY/IPM program a table of approximate economic,

thresholds was 
set down based mainly on data of economic injury levels for
major pest species in the USA and Brazil. 
 Where data from these sources were
lacking, best estimates were 
attained by noting present-day practices of in­secticide application on soybean and bean. 
The resulting thresholds are noted
 
in the assembled chart (Table 1).
 

Chemical Control
 

The initial SOY/IPM package was 
based on the use of chemical applications

if the population density of a given pest surpassed economic thresholds.

A search of the literature provided reasonable data on 
applicable chemicals
and minimal dosages for each of the several pest species. Most of these were
derived from research conducted on soybean, but 
a few were adopted from data

derived from studies on beans. 
 The resulting chemicals and dosages are 
listed
 
on the assembled chart (Table 1). 

Assembling the Basic SOY/IPM Package
 

A chart (fable 1) was prepared that united information on the pest species,
their estimated economic thresholds, and chemical 
control recommendations.
 
This was circulated widely to 
extension personnel in 
the three zones. Ground
cloths and data sheets were also provided. It was understood that the

tension activities 

ex­
were to be under the control of MA extension specialists


in each area and that these specialists would rely on the associated
entomologists for backup 
 support. The ofarea Bagua initially was focusto on10 grower fields. The area of Satipo was to focus on 5 grower fields. 

To date very little has been done to implement the basic SOY/IPM package
at the grower level. 
 There are several reasons for this, but perhaps the
most important 
is the lack of personnel 
to transfer the technology. The few
extension specialists have, up to now, had so many duties that they were

unable to carry this additional load in a satisfactory manner.

Ing. Antonino Lermo was able to evaluate two grower fields during the 1980July-October growing season in the Satipo area. In neither field did any of
the pest species approach economic threshold levels. And, consequently,

insecticides 
were not applied in either field.
 

Efforts to reinforce this aspect of the program are manditory if the 
program as 
a whole is to succeed.
 

PHASE II: POPULATION DYNAMICS 

The Research Plan
 

The practice of pest management is based firmly in the principles of ecology.
To understand Lhe points in the life cycles of the pests most susceptible tocontrol and manipulation, what control measures to use to lower pest populationdensities, the role of natural enemie,; in the population regulation of pestspecies, and levels of pest population densities tolerable by soybean withminimal resulting yield loss: These phenomena must be solidly founded on anunderstanding of ecology and pest biologv. Many factors affect the population
dynamics of pest species; location and its ambient climate is perhaps the most 
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important. A study of the population dynamics of pest species in relation
 
to crop phenology at several localities in Peru was initiated to provide the

basic background necessary to advance the SOY/IPM program in 
a sound and logical
 
manner. This series of experiments served 
as the basis for modifying the
 
SOY/IPM package (see PHASE III).
 

Objective
 

The objective of Phase II was to establish base-line levels of
 
arthropod pests and their natural enemies in soybean fields in the selva
 
alta, to determine which pests and natural enemies 
are important in which
 
production areas, to understand the basic population fluctuations of various
 
species throughout two soybean growing seasons, and to 
link these dynamic
 
aspects with various growth stages of the crop.
 

Plan Implementation
 

This set of experiments was conducted in three sites in the selva alta
 
(Bagua, Pichanaki near Satipo, and Tarapoto) and in one site in the central
 
coast (La Molina). The sampling procedures needed for this set of experiments
 
were more rigorous and exacting than that developed for the basic SOY/IPM
 
package.
 

The expcrimeut used soybean cv. Improved Pelican or Jupiter planted in
 
75cm rows at the normal planting time for the crop. The plots measured 30 
x 30m.
 
No insecticides were used on the plots. Each plot 
was sampl-d at least 5 times
 
during the growing season, at growth stages V2, V6, R3, R5, and R7, 
or approx­
imately every second week after planting. Sampling was done at the same time
 
each sampling day, around 10am. 
Three types of samplings were us-d on each
 
plot every sampling date: 1) plant samples, 2) ground cloth, and 3) sweep

net, in that order. The plots were divided into five parts (see Fig. 2)

and in each part five plants were viewed at random. -From each of these plants,

five upper and five lower leaflets were examined and the number of pests

and beneficials recorded. 
The percentage defoliation was also noted. The
 
plant shoots were dissected and the number and kind of pests recorded.
 
Similarly, the stem was 
cut open and the pests recorded. Five ground :Zloth
 
samples were taken from each part of the plot and the insect species and numbers
 
were noted. A single sweep net 
sample consisting of 25 sweeps was taken in 
each of the five port ions of the plot. All of the equipment necessary to carry
out this experiment was provided for each investigator. Originally, soil 
samples were also to be taken, but the sampling devices took too long to 
construct to be of any use. 

Results of the Population Dynamics Study
 

Several aspects of the population dynamics of pests and beneficials
 
study were undertaken. 
 At the Bagua and Satipo CPichanaki) sites we looked
 
for consistency in population buildups between years. 
At the Tarapoto site
 
we looked at population levels of key and potential pests during two grow­
ing seasons of tbe 
s-ame year. We also studied the population dynamics of
 
key pests and beneficials in a coastal site, at La Molina. 
 From the data
 
gathered at each site, we took a comparative look at the key pests in the
 
three selva alta sites. 
 We realize that the study has been in progress only
 
two years, but we feel enough information has been gathered to make 
some
 
tentative conclusions.
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The Bagua site. More information has been gathered from this site
than from any other. Population studies of Pseudoplusia includens (Fig. 6)

show consistent buildups of larvae at nearly the same plant growth stages

during the 1979 and 1980 growing seasons. Peak numbers of larvae per meter

of row were between growth stage VS and 
R6, the point during plant develop­
ment most critical to defoliation. P. includens is 
a key pest in the Bagua
 
area.
 

Cerotoma arcuata, another foliage feeder, had nearly identical pop­ulation fluctuations and peaks during the two growing seasons (Fig. 7).
Their peak densities occurred during pod fill 
(R2-R6) when they are capable

of causing the most damage, but numbers were rather low, approaching 1.5
adult per meter of row at 
peak density. This is considerably below the
 
established economi: 
threshold.
 

Aphids rarely colonize soybean 
in the western hemisphere. However,

we have noted that Aphis craccivora, the cowpea aphid, occasionally

colonizes when the plants are 
young, especially in the vegetative growth

stages (VI-RI). In 
Bagua during the 1980 growing season, colonies
 
reached rather high levels 
(up to 10 aphids per trifoliolate) at growth

stage V6 (Fig. 8). Populations 
were nearly two times denser on upper

than on lower trifoliolates (Fig. 8). 
 Economic thresholds have not been

established for this pest, but predation pressure from coccinellidae
 
(Fig. 12) evidently reduced aphid populations in soybean fields. Adultsof Aphis craccivora are efficient vcctors of several soybean viruses, in­
cluding soybean mosaic virus. 

Piezodorus guildinii population densities appeared well timed withplant phenology, only increasing their numbers during pod fill 
and seed

maturation (Fig. 9). This increase occurred theat same time each year,and both years the population densities surpassed the established economic
thresholds (Fig. 9). Indeed, Piezodorus guildinii appears to be a
 
key pest in the Bagua area.
 

Other minor and potential pests were monitored at the Bagua site

including leafhoppers, Empoasca sp. (Fig. 10), and thrips, probably
Frankliniella sp. (Fig. 11). 
 Neither of these potentialpests apparently

approached damaging 
 numbers, but their population increases and declines 
were rather rapid, and the curves appeared similar each year (Figs. 10,11).
 

One additional chrysomelid leaf-feeding beetle was abundant in theplots at Bagua, but only during the 1930 season. This potential pest,

Myochrous sp., 
should be watched in the future for numbers were nearly half
the estimated economic threshold (Fig. 14). 

Natural enemies were also monitored, and it appears as though theincrease in numbers of coccinellids (Fig. 12) may have been in response to
the buildup of aphids in the field (Fig. 8). 
 Spiders are general predators

and -their numbers were encouragingly great in the soybean plots (Fig. 13). 

The Tarapoto site. Soybeans are regularly planted in the Tarapoto
region twice a year. The ma Jor pest species buildups varied in our ex­perimental plots depending upon planting time, at least during 1980. Thekey lepidopterous defoliator 
in the Tarapoto region is Anticarsia sp.,
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probably gemmatalis although two species have been identified. Pseudoplusia

includens was not an important pest during the 1980 growing seasons.

ulation levels of Anticarsia sp. remained low in the experimental plots

Pop­

(Fig. 15) but grower fields had densities approaching 40 larvae per meter
 
of row.
 

Adult chrysomelid leaf-feeding beetles were not abundant ir

the plots during either planting (Fig. 16),.but it is interesting to note that

the population density during the second planting was twice that of the

first (Fig. 16), 
 while the population density of Anticarsia during the first
 
planting was twice that of the second (Fig. 15). 
 The complex of

leaf-feeding Chrysomelidae was composed primarily of Cerotoma arcuata,

Diabrotica speciosa, Myochrous sp., 
and Colaspis sp. Together they did not

approach the established economic threshold during any part of soybean

development. Similarly, in grower fields, these leaf beetles seldom attained
 
economic threshold levels.
 

Two species of stink bugs seem important in the Tarapoto area:
 
Piezodorus guildinii is the most abundant and Acrosternum sp. is less
abundant. 
 Studies of the population density of P. guildinii during the
 
two parts of the 1980 growing season reveal that-the second planting

produced densities approximately 10 fold larger than the first 
(Fig. 17).
This indicates that 
the first planting date, in March, may be preferable for

avoiding seed quality problems and could be valuable for the prodUction of
 
a seed increase crop. 
Again, the density of P. guildinii increased
 
greatly during the seed fill and seed maturation stages of soybean develop­
ment. In the experimental plot, the stink bug population never reached
 
established economic thresholds, but in grower fields the threshold was
 
often surpassed. 
 The stink bug complex, especially P. guildinii, is of a
 
definite key pest status in the Tarapoto region.
 

The Satipo or Pichanaki site. The site is considerably more humid

than the former two. Anticarsia gemmatalis has not been observed in the
 
area 
and the other major lepidopterous defoliator, Pseudoplusia includens,

is not very abundant. 
 In a two-year study, the timing and abundance of

P. includenswere relatively consistent with respect to the growth stages

of soybean (Fig. 18). 
 But each year the peak level reached was only 1/40

the established economic threshold.
 

Cerotoma arcuata is the major defoliator in the Satipo area and counts
 
of more than 20 per meter of row are known from grower fields. In the

experimental plot in Pichanaki, populations peaked at 
fewer than 5 per

meter of row but were very consistent among years (Fig. 19). Indeed, this
 
species represents a key pest in the Satipo region.
 

Aphis craccivora was found consistently in the plots during the early

growth stages (V2-V7) in 1979 and was found later and much less abundantly
in 1980 (Fig. 20). Populations in Satipo did not approach those 
of Bagua (Fig. 8). This is a potential pest but of no immediate concern
 
in any of the areas'sampled.
 

Piezodorus guildinii established and increased its population densities
 at the same time relative to soybean growth each year (Fig. 21). 
 Even in
 
the experimental plots, the established economic threshold was surpassed

in 1979 and approached in 1980. This species is a key pest in the Satipo
 
area.
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The Coastal 
site, La Molina. 
Defoliating lepidopterous larvae were
rare 
in the 1980 growing season 
at La Molina. They apparently are not
currently a major pest complex. 
Cerotoma fascialis occasionally reaches
economic thresholds along the central coast, 
but this species did not approach
this level in the experimental plots (Fig. 22). 
 It is interesting that
population densities peaked at 
about V8, prior to bloom, while those of
C. arcuata in 
the selva alta peaked much later in 
the season (Fig. 26).
C. 	 fascialis is a potential pest along the coast, 
but it has not graduated

to a key pest status. 

Perhaps the key pest of foliage along the coast are spider mites,Tetranychus urticae, which buildlipon upper and lower foliage with equaldensities (Fig. 23). Their populations begin to increase during latevegetative growth and they reach rather high populations during mid­
bloom (R2-R3) (Fig. 23). 
 The actual damage these arthropods causetheir economic threshold has yet 	

and 
to be determined. Until it is, we mustassume that moderately high numbers (e.g.,20 mites per trifoliolate)
 

can cause economic losses.
 

A complex of shoot, stem, and pod borers is very abundant on the coast,especially near La Molina. This complex consists of Laspeyresia leguminis,Epinotia aporena, and Crypto phlebia sp. Cryptophiebia sp. apparently doesnot enter rnds; L. leguminis appears 
to be more partial to stems than shoots;
E. aporema seems to prefer shoots and buds. The population dynamics ofthis complex are currently being studied at La Molina, but the data arestill being gathered and are not herein presented. It appears, however,that Cryptophlebia sp. is the more common of the complex of species in

soybean and bean. 

Natural enemy populations were also monitored at La Molina. Spiders
were moderately abundant (Fig. 
 24) but were ten to twenty fold lessabundant than in soybean fields at the Bagua site (Fig. 13). Populationdensities of tachiriid and hynenopterous parasitoids were also recorded 
(Fig. 24). 

Consistency of population dynamics at given sites. At both the Baguaan 
 Satipo sites, population densities and timings of key pests relative
plant phonology were consistent in two consecutive years, 1979 and 1980. 
to 

This was especially true for Pseudoplusia includer.s, Cerotoma arcuata,and Piezodorus guildinii at both sites. Although this population dynamicsstudy will be repeated at Bagua in 1981, evidence thus far indicates thatthe current key pests have stabilized rea'sonably well and similar levelsand timings can be expected for many years to come. 

Consistency of population dnamics in two different seasons at thesame site. it is self-evident that the key and potential pests"rarapoto site did not follow the same 	
at the 

pattern of population buildup anddecline relative to soyhean phonology when the crop was planted duringtwo difft'ent seasons in the same year, 1980. This study must be repeated,but the data thus far stioest that a different mix of key' pests miglht bepresent during different seasonS. For instance, the maior (defol iatordurin.g the arch plantini, season is likely to be Anticarsia sp., while themaj or defol iator during the SeptembereI.5otona a rcuaaiezodorus 	 plantinq sea son is likely toFiildinii 	 be
is 
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definitely a key pest during the September planted crop and may not be
during the March crop (Fig. 1"). 
 As was stated earlier, this provides
a possibility for planting seed increases during the March planting season,

something to investigate further.
 

Consistency of population dynamics of key pests at 
different sites.
From our studies it seems evident that Pseudoplusia includens is a key
pest in the Bagua area but not 
in the Tarapoto or Satipo areas. 
 This
may indicate that P. includens prefers a less rainy climate. 
The timing
of peak abundance f P. includens is similar at Bagua and Satipo with almost
no specimens encountered at Tarapoto (Fig. 27).
(R3-R4) reaches about 
While the peak abundance 

18 (R2) 
five larvae per meter of row in Satipo, it approachesin Bagua, and that approaches the established

includens larvae attacked by Neumorea 
economic threshold.P. 

rilevi, a parasitic fungus, reached50% during growth stage RS and may have been the key mortality factors thatcaused the population to crash. In fact, similar levels of parasitism byN. rileyi were reached at growth stage RS in 1979. 

Cerotoma arcuata wr more abundant
abundant at Tarapoto than 

at Satipo than at Tarapoto, and moreagua. Rainfall correlates well with this,suggesting that C. arcuata could be more of a problem where rainfall is heavy.Population densitics peak at about the same growth stage (R3-R6) at allsites (Fig. 26), and,
C. 

from auxiliary information, it is known thatarcuata is a consistent key pest at the Satipo site but not at the other 
two. 

Piezodorus guildinii (Fig. 28) 
is
the selva alta of Peru. 
a key pest of soybeans throughout
Its population density peaks at 
about the same
growth stage in each 
zone (R5-R7), and, even 
in our experimental plots,
established economic thresholds were surpassed at Bagua and Satipo. Sinceit is a direct pest, it could be the most importantcomplex. Other species of 

pest of the entire
stink bugs were also important at all sites,
especially an unidentified species of Acrosternum. 

PHASE III: ADJUSTING THE BASIC SOY/IPM PACKAGE 
Phase ITI is an 
extremely important step in the advancement of the
basic SOY/IPM package because it updates and corrects the initial package.
It also makes the 

the 
package more suitable to the particular areas of con­centration. At end of two years we can now approach this phase con­fidently by using the data accumulated through various experiments andadopting this information in the package. This revision is complete,
adjusting the species we initially thought to be pests to our current ideas,adjusting economic thresholds through information recently published and
through our own experiments, and revising the pesticide recommendations by
incorporating results of our insecticide trials. 

New Pests of Soybean 

We can confidently include Cry toWhebia sp. as a pest of soybeanboth the coastal inarea and in the-aln-Ragua area.listed it Although we initiallyas a pest, the definition 
nderway at 

was at best tentative. Research currentl."La Molina suggests it is of pest status; work must now concentrat Lon its potential to cause yield losses alone and as a member of a complex,establishing and oneconomic thresholds. 
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Etiella zinckenella, the lima bean pod borer, has been found in ever
increasing numbers in mature and harvested soybean, especially in the
Tarapoto area. 
 Because it is a direct pest, feeding on 
the seed itself,
its 
status as a pest is assured. The population dynamics of this
 
species awaits elucidation.
 

Grammopsoides rufipes, a cerambycid stem borer, has gained a definite
foothold in soybean in the northern coastal 
area. 
 It was also found in the
Ja6n-Bagua areas. 
 As a potential 
new pest of soybean, the biology, pop­ulation dynamics, and effects on 
yield were studied at Chiclayo over two
years, 1979 and 19S0. was found to
It form a complex of sten borers with
Laspeyresia leguminiq in soybean. 
 The numbers of adults increased
dramat cally through the season, reaching 67 adults observed on 
100 randomized
plants in a I ha. experimental field in 1979 
(Fig. 25).
 

The species has been found throughout the northern coastal 
area of
Peru extending to Bagua but 
it has not been recovered 
from the central
coast of Peru or from Tarapoto and Satipo. 
 A closely related undescribed
species of Grammopsoides occurs abundantly in the southern coastal area
of Ecuador,and it considered a pest in that country. 
 The damage the
Ecuadorian species 
causes is visible 
in the field as dried up trifoliolates
 or dying plants that are attacked. 
 No such damage is evident from. soybean

plants attacked by G. rufipes.
 

One of the aspects investigated was 
to determine the alternate species
of plants attacked by this cerambycid. 
After a capeful and determined
search, some 13 additional 
host plants were discovered, most of them
common weeds in soybean fields, common garden flowers, or commonly cultivated
 
crops. 
 The list of hosts follows:
 

CAPARIDACEAE 
Cleome espinosa Jac.; spiny spider flower
 

COMPOS ITAE 
Ambrosia peruviana; cockelbur, burweed 
Bidens pilosa L.; blackjack, Spanish needles 
Eclepta alba L.; florcita 
Ilelianthum annum L.; sunflower 
Ale ichrysum arenarium L.; everlasting 
Lagascea mollis Cav 

LEGUMINACEAE
 
Desmodium tortuosum; Florida heggarweed
 
Glvcine max; soybean
 

MALVACFAE 
Urocarpidium chilensis
 

SOLANACEAE
 
Datura strajionium L.; jimsonweed
 
Nicandria physaLoides L.; capulicimaron
 
Physalis an u ata_ L. ; 
 ground cherry

Solarium ni ram L.; nightshade
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The imnact of this pest 
or this pest as a complex with Laspeyresia
leguminis was intensively studied. 
The results, however!, are not clear­cut. What information was obtained tends to suggest 
that soybean plants
attacked by one or both species of the complex yielded similarly as those
not attacked. 
A second year's data are available but 
not yet analyzed.
Obviously, a third year's study 
is 
needed with the objective of determining
if the complex does or does not 
constitute a pest. 
 If this complex is
found not 
to be of pest status, it can be ignored in the light of our basic
SOY/IPM package. One further year's data may hold the answer.
 

Change in Status of Potential Pest
 

At the inception 
of the basic SOY/IPM package, we
viridula would be a key pest 
Felt that Nezara
 

in the selva aita of Peru. 
 We now believe
that this species does not occur in the region, but two additional generamay be very important: 1E1uschistus and Acrosternum. More work will be done 
on these genera.
 

Chemical Control Adjustments 

Reports have reached the cars of several researchers that thecarbaryl produced and formulated locally (carbaryl-85) does not containsufficient active ingredient to adequately surpress pest populations atreconended dosages. 
 Since carbaryl is the pesticide we rely on most
for controlling pests, we 
felt it was important 
to test this formulation
against 
one produced in the USA (carbaryl-80). It was also felt that
Dimilin-25, an effective compound 
on lepidopterous larvae and very safe to
humans and natural enemies, should be tested in the selva alta of Peru.
A field test of these materials with several others, including a very dangerouscompound, monocrotophos, was carried out at 
a field station in Bagua in

1980. 

The results of this field test (Fig. 29) indicate that the carbaryl-85formulation performed less effectively than did the carbaryl-'O formulation
from the USA. 
 Since this study, the Peruvians have begun to 
formulate
carbaryl-80. Dimilin-25, monocrotophos, and carbaryl-80 all performed
equally well (Fig. 29). 
 Dimilin is 
expensive, but the application rate
so low (125g a.i./ha) that it may 
is

become competitive. We are nowattempting to get Phillips Company to stock Dimilin in Peru. 

Adjusting the Basic SOY/IPM Package 

From the forgoing information 
we were able to completely revise and
update the basic SOY/IpM package. The population dynamics study allowed
us to divide the crop development cycle into three portions: 
 vegetative
(Vl-Rl) (Table 2), reproductive (R2-R6) (Table 3), and maturity (R7-R8)
(Table 4). 
 We were able to divide the pests among these growth stageranges: and with the added information on new and potential pests, chemicalcontrol tests, and relevant new literature, we have developed a revisedbasic SOY/IPM package (Tables 2,3,4). 
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Cuadro 2. Plagas actualmente reconocidas en Soyajniveles de da'no econ6mico,
estado vegetativo y reproductivo de la planta y recomendaciones.
 

Plagas 


Nombre cientifico 


Spodoptera eridiana 

Elasmopalpus lignosellus 


Acheta assimilis 


Anticarsia gemmatalis 

Pseudoplusia includens 

Spotera sunia 

Spodoptera fr-giperda
 

Cerotoma fascialis 

Cerotoma arcuata 

Diabrotica decolor 

Diabrotica speciosa
 
CIolaspis spp.
 
Myochrous sp.
 

Estados: V1 -


Indice de Da~o 

Economico 


Estado 	 NO/Metro 

de surco 


Larvas de 

cualquier 

tama-ro 


Ninfas y 

Adultog 


Larvas 
 20 

mayor de 

15 mm 


Adultos 
 20 


R1
 

Dafb 


40% 

plantas 

atacadas 


40% 

plantas 


atacadas
 

25,% 

defolia-

ci6n 


25% 
defolia-
ci 6n 

Insecticides y
 
Recomendaciones Gramos/Ha
 

Ingrediente
 
Activo
 

750 Carbaryl
 
600 Methyl
 

parathion
 

750 Carbaryl
 
480 Monocrotophos
 

750 Carbaryl
 
650 Triclorphone
 
150 Dimilin
 

750 Carbaryl
 
400 Fentoato
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Cuadro 3. Plagas actualmente reconocidas en Soya, 
niveles de dano economico
 
y estado reproductivo de la 
planta y recomendaciones
 

Estados: R2 - R6 

Plagas Indice de Da'o 
Economico 

Insecticides y Recomendaciones 
Gramos/Ha 

Nombre cientifico Estado NO/Metro Dano Ingrediente 
de surco Activo 

Anticarsia gemmatalis 
Pseudoplusia includens 
Spodoptera sunia 

Larva 
mayor 
15 mm 

20 15% 
defoliacion 

750 Carbaryl 
650 Trichorphone 
150 Dimilin 

Spodoptera frugiperda 

Cerotoma 
Cerotoma 

fascialis 
arcuata 

Adultos 20 15% 
defoliacion 

750 Carbaryl 
400 Fentoato 

Diabrotica decolor 
Diabrotica speciosa 
Colaspis spp. 
Myochrous sp. 

Hedvlepta indicata Larvas de 
cualouier 
tamano 

50% 
plantas 
atacadas 

750 Carbaryl 
250 Hetamidophos 

Epinotia aporema 
Laspeyresia leguminis 
Crytyoyhlebia sp. 

Larvas de 
cualquier 
tamahio 

40% 
plantas 
atacadas 

750 Carbaryl 
1000 Methyl parathion 

Acrosternum spp. 
Piezodorus guildinii 

Adultos y 
ninfas 

2 600 Methyl parathion 

Otras especies de mayor de 
Chinches 5 mm 

Tetranychus urticae 
Pol iphagothrasonemus 

latus 

Cualquier Inician 
focos de 
infestaci6n 

420 Dicophol 
735 Dicophol 
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Cuadro 4. Plagas actualmente reconocidas en Soya, niveles de dano econo'mico y estado
reproductivo de la planta y recomendaciones.
 

Estados: R7 - R8
 

Plagas Indice de Da'o 
Econ6mico 

Insecticides y Recomendaciones 
Gramos/Ha 

Nombre cientifica Estado NO/Metro 
de surco 

Dano Ingrediente 
Activo 

Acrosternum spp. 
Piezodorus guildinii 
Otras especies 

Adultos 
ninfas 

mayor de 

2 600 Methyl parathion 
600 Ometoato 

5 mm 
Epinotia aporema
Laspeyresia lequminis 
Etiella zinckenella 

Larvas de 
cualquier 

tamao 

10% vainas 
atacadas 

1700 Carbaryl 
1000 Methyl parathion 
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PHASE IV: ALTERNATIVE TACTICS TO CHEMICAL PESTICIDES 

The completion of Phase III sets the stage for an 
investigation into
alternate tactics for lowering population densities of key pests. 
 From the
reappraisal of key pest species 
in Phase III, 
we have identified four as
being particularly important 
in the selva alta of Peru: Pseudoplusia
includens in Bagua, Anticarsia sp. in Tarapoto, Cerotoma arcuata in Satipo,
and Piezodorus guildinii 
in all three areas. 
 Phase IV of the SoY/IPMprogram will 
initiate 
a search for tactics 
other than chemical pesticides
to lower population densities of these key pest species enough to 
eliminate
the use of chemicals to control 
them. These alternative tactics can 
be
many, but three 
are most important: 
 host plant resistance, biological

control, and cultural control.
 

To date little has been attempted in 
the realm of Phase IV. The
results of pest incidence at different planting times 
(the two separate
growing seasons) accomplished at Tarapoto suggest a cultural controlmethod for lowering population levels of Piezodorus guildinii (Fig. 17).A separate study was initiated at Tarapoto to look at different plantingdates within the same growing
dynamics 

season and their effects on the populationof Anticarsia sp. Nothing concrete has yet developed,a definite probe into Phase 
but this is

IV activities of the SOY/IPM program. 

Future research within the bounds of the SOY/Ipi program should bedirected toward Phase IV activities. Each key pest must be analyzedwith regard to which of these alteriate tactics are likely to proveeffective, and research should be initiated 
in those directions.
 

CONCL.JS TONS
 
Substantial 
 advancements have been

the two 
made in the SOY/IPM program over
past years. The basic SOY/IPM package was created in early
and has undergone a major revision in early 

1979 
1981. Progress on the researchaspects of the program 
is notable, especially regarding the advancements
derived from the population dynamics study. 
To date there has been adecided lack of activity in the 
area of technology transfer, in putting
to work our basic SOY/IPM package. The immediate future must emphasizethe need to establish contact with soybean growers putand into practice

the fruits of our labors. 

A rather detailed set of recommendations resultingstudy is included in this report. 
from the SOY/IPM

Future activities should follow theguidelines set down in these recommendat ions. 

http:CONCL.JS

