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EXECUTIVE SUMMARY 

A .  PROJECT LOCATION: 
Project Location 
Name of AID Project 

Number of AID Project 
Project Implementor 
Life of Project 
Funding 
IEE Prepared by 

PID Approved by 

El Salvador 
Democratic Labor 
Development Project 
519-0368 
AID/El Salvador 
3 years (FY 1990-93) 
$14.4 million 
Edward Landau, 
Environmental 
Coordinator, AID/ES 
Henry Bassford 
Rur. Dev. Office, 
AID/ES 

B. PROJECT DESCRIPTION AND ENVIRONMENTAL ASSESSMENT: 

The Agency for International Development (AID) Democratic Labor 
Development Project (DLDP) 519-0368 with the American Institute 
for Free Labor Development (AIFLD) will provide support for 
actively promoting the process of democratization through the 
development of a strong and vigorous democratic labor movement in 
both urban and rural sectors of El Salvador. The goal of the new 
project is to consolidate and expand the democratic labor 
movement. The purpose is to improve the services provided to 
members by the Union of Workers and Peasants (UNOC) and the 
Democratic Workers Central (CTD), as well as other democratic 
trade unions. The project has five main components which 
encompass several sub-activities. The components are: (1) UNOC, 
(2) Urban Unions, (3) Rural Unions, (4) administrative support to 
AIFLD and (5) the Salvadoran Foundation (SF or Fundacion Obrero 
Empresarial Salvadoreno - FOES). Sub-activities under these 
components cover traditional union activities, such as membership 
drives, organizational strengthening, leadership training, and 
vocational training. A relatively new sub-activity of this 
project is agronomic technical assistance to increase farm 
production through development and implementation of simple 
technical packages including improved seed varieties, 
agrichemicals, improved low-cost cultivation practices, 
conservation of soils, water management, and optimization of 
machinery use. It is recommended that the project emphasize 
training of non-chemical control methodology in an integrated 
pest management (IPM) approach as an alternative to pesticide 
use, as well as proper transport, storage, and use of pesticides 
when required. If this strategy is followed, the project is not 
likely to have a major negative environmental impact because of 
promotion of non-chemical and sane and safe pesticide use when 
required; therefore, a negative determination is recommended. 
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In fact, the project should have a positive effect on the 
environment by providing alternative pest management technology 
and sane and safe pesticide management. In the same way, 
development of linkages with institutions currently conducting 
IPM research have the potential to further reduce potential 
environmental impacts from this activity, during the expected 
future development of the sector. However, care must be taken to 
promote IPM and its long-term economic advantages rather than the 
short-term profits of the microagroenterprises. This will 
require extensive training of project technicians in IPM concepts 
and field application as well as pesticide management and safety. 

To assure compliance with AID pesticide regulations, pesticide 
training and monitoring programs were outlined in this document. 
Execution of these programs will be a requirement for the 
implementation of this component. We recommend that AIFLD/DLDP 
hire or reassign a technician to oversee the pest/pesticide 
management training, implementation, and monitoring programs. 
These programs must include the following: 

1. Execute the pest/pesticide management training guidelines 
for project technicians and farmers as discussed in Section 
IV.1.5 and Annexes 1 and 2. 

2. Execute the guidelines for the design and establishment of 
agrichemical microenterprises including standards for 
transport, storage, and safety as discussed in Sections 
IV.1.2., IV.1.5, and Annex 3. 

3. Execute the guidelines for a monitoring program that will 
ensure agrichemical microenterprise and farmer compliance 
with GOES and U.S.A.1.D regulations as discussed in sections 
111.2.6, IV.1.6, IV.1.7, and Annex 4. 

The project is des igned  t o  c o n c e n t r a t e  a c t i v i t i e s  i n  a r e a s  
already under agricultural production. However, if pesticides 
are used near national preserves, set-aside lands, ecologically 
sensitive areas, or areas designated as critical habitat for 
endangered species, the AID Project Manager should make sure the 
project complies with requirements of Section 119 of the Foreign 
Assistance Act. 

Also, we recommend that AID/ES request AID/Washington (AID/W) to 
authorize the following: 

1. Project agrichemical microenterprises be allowed to purchase 
and sell, and participating cooperative producers be allowed 
to use, selected restricted use pesticides in emergency 
situations on project crops where extensive crop loss will 
otherwise occur. This use will be limited to cases where 
the application will be under the direct supervision of 
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highly trained (U.S. Commercial Certified Applicator 
Equivalent) project personnel or participating farmers. This 
is required to assure the success of the project and the 
competitiveness of participating producers (see Sections 
111.2.2, 2.3, and 2.4). It is envisioned that at least one 
farmer per cooperative per year will be trained. Initial 
training would concentrate on Presidents and Jefes de Campo 
(Field Supervisors) that supervise or have the greatest 
influence on pesticide use by the cooperatives. 

This training could be accomplished initially by utilizing 
the pesticide applicator certification program of Fundacion 
Salvadoreiia para el Desarollo Economico y Social (FUSADES) 
Diversificacidn Agricola (DIVAGRO). However this should be 
contingent upon the mobilization of the Ministry of 
Agriculture's Department of Plant and Animal Protection 
(MAG/DDA) to enforce the applicator certification laws that 
have been previously enacted in El Salvador (Section 111.2.5 
and Appendix 7). The proposed new pesticide law includes 
pesticide applicator certification requirements and MAG/DDA 
has recently certified the DIVAGRO applicator certification 
training program. They expressed a willingness to continue 
to cooperate with DIVAGRO in giving the course to ATAC 
personnel and subsequently cooperating with ATAC personnel 
in giving the course to project farmers. MAG/DDA has also 
indicated a willingness to work with ATAC personnel to 
develop an emergency declaration program which would involve 
their participation in the emergency declarations requiring 
RU pesticide use. 

2. Approval should be sought from AID/W for the use of any 
products not listed in Table 1 on those crops; i.e. coffee, 
plantain (platano), sesame, and yucca, which are not grown 
extensively in the U.S. and which have limited pesticide 
registrations. The requests should be based on established 
WHO/FAO residue tolerances for the pesticides being 
requested. 

In order to extend the impact of the proposed activities we urge 
that the following suggestions be implemented by AID/ES and 
AIFLD/DLDP to the extent possible with project or other 
resources. 
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SUGGESTIONS 

I. Activities directly related to project implementation: 

A. Suggestions related to those proposed by Vega and Ward 
(1989) : 

1. To assure the availability of alternative IPM 
strategies and an effective pesticide arsenal, it is 
suggested that linkages be developed with institutions 
(F'USADES/DIVAGRO, Esquela Agricola Panamerican (EAP), 
Centro Agronomic0 Tropical de Investrigacion y 
Ensehanza (CATIE), etc.) that have IPM research 
components. This will assure the use of the latest IPM 
technology as it becomes available. 

2. To assure availability of up-to-date pesticide 
information and "shelfn IPM technology, AIFLD should 
help FUSADES develop the computer-supported technical 
information center FUSADES has initiated to support an 
effective outreach program. 

11. Activities not directly related to project implementation, 
but should be considered by AID/ES in implementing the 
Mission Natural Resources Strategy: 

A. Suggestions related to those proposed by Vega and Ward 
(1989) : 

1. Implement the previous suggestion (Vega and Ward 1989) 
to provide equipment to Centro de Deserollo Pesquero 
(CENDEPESCA) in order for them to monitor the 
biological diversity actually present at Los Cobanos 
coral reef and the possible effects from pesticides and 
mariculture on this ecosystem. This takes on added 
importance with the proposed expansion of agriculture 
in the littoral area. If not already implemented, this 
equipment should be provided in time to allow baseline 
samples to be taken prior to pesticide sale by the 
project . 

2. Increased agricultural activities being promoted by 
this project will place added pressure on some of the 
mangrove areas. Therefore, the suggestion by Vega and 
Ward (1989) for the establishment of a protective belt 
between crop land and the mangrove vegetation to reduce 
the amount of pesticides entering the estuarine 
ecosystems takes on added significance. The promotion 
of planting fast growing tree species to provide for 



9/7/1991 WARD AND CALVERT CICP 

firewood would still be a good way to accomplish 
reduced contamination and reduce cutting pressure on 
mangrove swamps as well. 

B. Suggestions related to those proposed by Higgins et al. 
(1988) as required in the Scope of Work, see Appendices 1 
and 3: 

1. Conduct research to determine the efficacy of less 
toxic, general use chemicals such as those being 
suggested for use on this project (Table 2). Adaptive 
research will be required to test chemical alternatives 
and to refine this list. Farmers are familiar with the 
use of certain chemicals (mostly restricted use) and 
will continue to use them unless additional information 
is made available and alternatives are offered. 
Alternatives must be equally priced or they will be 
undersold by the more toxic chemicals (Sections 
111.2.2, 2.3, and 2.4). 

FUSADES/DIVAGRO is conducting such trials for non- 
traditional export crops. CENTA should be encouraged 
by AID/ES to do similar research on the basic grains 
and other project crops as part of their IPM (MIP) 
projects. 

2. The current exchange rate does not overly encourage the 
importation of agricultural inputs, including 
pesticides. However, the Central Bank (CB) still 
treats the importers of agrichemicals preferentially. 
AID/ES still should consider working with DDA, CB, and 
Economia Agropequaria to encourage the cancellation or 
restriction of the importation and/or sale of the more 
highly toxic chemicals. Higgins et al. (1988) further 
suggested an alternative of a quota system or tax 
levied on the more toxic chemicals to discourage their 
importation and use. Import or registration fees could 
then be used to directly support safety and monitoring 
programs and IPM research and development. 

There are a number of arguments that could be used 
against this approach. One of the most important is 
that it would just increase the amount of contriband 
chemical moving into El Salvador unless the same 
approach is used in all Central American Countries and 
Mexico during the same period. Another is that a high 
percentage of the pesticide used is on the basic grains 
and any increased costs will affect needed food 
production. 
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3. Salvadoran banks traditionally have offered bland loans 
for the purchase of pesticides, but not for alternative 
pest control measures. This practice amounted to a 
subsidy for pesticide inputs. AID/ES is currently 
working with the Agricultural Bank (BFA) to phase them 
out of the business of selling agrichemical inputs 
which should help reduce their promotion of pesticide 
use. 

Project farmers will have access to safety equipment 
through the cooperative microenterprises and DLDP/ATAC 
technicians will require them to use that equipment. 
This could be enhanced by requiring bank loan officers 
to attend pest/pesticide management classes to learn 
the need for such equipment. AID/ES indicated that the 
Agrarian Reform Credit Project 519-0307 is being 
extended for 1-2 more years and such training could be 
required in that project. Project loan officers should 
also be required to attend such training. 

4. The recommendation that IPM should be an explicit 
component of all future agricultural development 
projects, including AID projects in El Salvador, has 
not been uniformly initiated. The Amendment No. 4 of 
the Agribusiness Development Project (519-0327) had an 
IPM component (Vega and Ward 1989), but none of the 
other projects (including this one) have had an IPM 
component. 

5. The recommendations on training have mostly been 
addressed in previous items in this section, in 
previous AID/ES efforts (such as the Water Management 
Project as suggested by Higgins et al. 1988), and in 
the current project EA. However, public health 
official training and information needs still need to 
be addressed. It is recommended that the health 
program of AIFLD join the project in providing 
pertinent information on pesticide poisoning and 
treatment to health institutions in project areas. 
They should also be encouraged to register intoxication 
cases with the Ministry of Health. A program of 
choline esterase monitoring in the project area is 
recommended to verify training effectiveness (Annex 4). 
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CHAPTER ONE: 

PURPOSE OF THE ENVIRONMENTAL ASSESSMENT 

Conservation of renewable natural resources has proven to be 
essential for the achievement of sustained development. 
Sustainability of the benefits obtained from them over time, in 
the form of goods and services, depends on the healthy 
preservation of the ecosystems they are coming from. This applies 
to all forms of resource utilization (agriculture, forestry, 
aquaculture or fisheries). 

However, present natural resource utilization patterns in most 
developing countries are threatening these resources. The 
pressures from rapidly expanding population, poverty, 
concentrations of resources, tenure, and political instability, 
have usually led to the application of shortsighted economic and 
resource management policies. This approach might lead to 
environmental damage and natural resource destruction generating 
more poverty and actually narrowing the possibilities of future 
economic growth and development. 

1.0. AID POLICY FOR THE ENVIRONMENT AND NATURAL RESOURCES 

The above paragraphs show some of the reasons why the United 
States (US) Congress has become sensitive to environmental 
impacts abroad. As a consequence of that, Congress has mandated 
that the Agency for International Development (AID) consider the 
risks of environmental effects in all project assistance. 

AID'S major environmental objective is to promote rational 
resource management for sustainable utilization. To achieve this, 
the approach must be an environmentally sound one, which looks 
for conservation of natural resources for the benefit of future, 
as well as present, generations. This approach has better chances 
of achieving desirable long-term economic growth. 

In accordance with the above, the three major AID environmental 
program areas are: sustainable production, maintenance of natural 
ecosystems, and meeting human needs by improving environmental 
quality. Special concern issues include the conservation of 
tropical forests and preservation of biological diversity. 

The environmental regulations adopted by the Agency (AID/W 1980) 
apply to all new projects, programs or activities approved as 
well as substantive amendments or extensions of ongoing ones. 
Exceptions to the established environmental procedures are 
related mainly to circumstances of emergency situations or 
exceptional foreign policy sensitivities. 
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Certain actions are excluded from the procedures. These include 
activities that do not have an effect on the natural or physical 
environment, research activities which might have a limited 
effect on the environment but are performed under carefully 
controlled conditions, or when AID does not have knowledge or 
control of the details of specific activities that might affect 
the environment. However, all of these exclusions are not 
applicable when the procurement or use of pesticides is involved 
in the assistance. 

The requirements of the environmental examination and the 
specifics for conducting an Environmental Assessment (EA) are 
contained in IpReg. 16" - 22 Code of Federal Regulations ( CFR) 
Part 216. A summary of how to conduct an EA (Bottrell, et al. 
1991) is available from the Consortium for International Crop 
Protection (CICP) . 
2.0. PROJECT ACTIVITIES 

Project 519-0368 with the American Institute for Free Labor 
Development (AIFLD) will provide support for actively promoting 
the process of democratization through the development of a 
strong and vigorous democratic labor movement in both urban and 
rural sectors of El Salvador. The goal of the Democratic Labor 
Development Project (DLDP) is to consolidate and expand the 
democratic labor movement. The purpose is to improve the 
services provided to members by the Union of Workers and Peasants 
(UNOC) and the ~emocratic Workers Central (CTD), as well as other 
democratic trade unions. The project has five main components 
which encompass several sub- activities. The components are: (1) 
UNOC, (2) Urban Unions, (3) Rural Unions, (4) administrative 
support to AIFLD, and (5) the Salvadoran Foundation (SF - FOES). 
Sub-activities under these components cover traditional union 
activities, such as membership drives, organizational 
strengthening, leadership training, and vocational training. A 
relatively new subactivity of this project is agronomic technical 
assistance to increase farm production through development and 
implementation of simple technical packages including improved 
seed varieties, agrichemicals, improved low-cost cultivation 
practices, conservation of soils, water management, and 
optimization of machinery use. Initially two agricultural micro 
enterprises will also be developed and will include the 
procurement and sale of fertilizers, pesticides, and other 
suppl ies . 

2.1. Agronomic Technical Assistance Component 

The agronomic technical assistance component (ATAC) will include 
the purchase and sale of agrichemicals, including fertilizers and 
pesticides, through agricultural microenterprises to be developed 
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with project funds. Simple technical packages also will be 
developed and implemented through the assistance of project 
technicians hired by the participating cooperatives. 

It is recommended that the project emphasize training in non- 
chemical control methodology in an integrated pest management 
(IPM) approach as an alternative to pesticide use, as well as 
provide traning in the proper transport, storage, and use of 
pesticides when required. Through such training the project 
should have a positive effect on the environment by providing 
alternative pest management technology and sane and safe 
pesticide management and use practices to a wide segment of 
Salvadoran agriculture. In the same way, development of linkages 
with institutions currently conducting IPM research have the 
potential to further reduce possible environmental impacts from 
this activity, during the expected future development of the 
sector. However, care must be taken to promote IPM and it's 
long-term economic advantages rather than the short-term profits 
of the microagroenterprises. This will require extensive 
training of project technicians in IPM concepts and field 
application as well as pesticide management and safety. 

With the suggested association with the Quality Assurance Program 
(QAP) of the Fundacion Salvadorefia para el Desarrollo Economico y 
Social program of Diversificacion Agricola (FUSADES/DIVAGRO) and 
other institutions, over a three year period, the DIVAGRO/QAP 
program can help to provide technical assistance, extension 
educational activities, and training in pesticide monitoring and 
product inspection. Initial training of AIFLD personnel will 
allow the training of a network of field agents. This will allow 
AIFLD to transfer plant protection technology which incorporates 
integrated pest management (IPM) techniques, such as pest 
monitoring, economic thresholds, biological control, and rational 
pesticide use to cooperative beneficiaries. It is envisioned 
that at least one farmer per cooperative per year will be 
trained. ~nitial training would concentrate on Presidents and 
Jefes de Campo (Field Supervisors) that supervise pesticide use 
on the cooperative. 

The ATAC also will include testing of pesticide residues through 
a randomized sampling program of on-farm, in-plant, and pre- 
shipment products. Since the in-country CENTA laboratory is 
currently not fully functioning, the establishment of a pesticide 
residue lab under the QAP, is of major benefit to this project . 
ATAC field staff will work closely with DIVAGRO QAP staff in 
developing pesticide management and safety training for farmers 
participating in the project's traditional and non-traditional 
crop production program. This will allow the introduction of some 
IPM practices (Chapter 111.2.4.) in the production guides. Other 
activities will include monitoring pesticide use, promotion of 
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less toxic pesticides, and search for non-chemical control 
techniques. 

Current pest control guides in El Salvador (Appendix 6) rely 
heavily upon the use of pesticides. This may well continue 
initially with the initiation of the project ATAC component, but 
will provide the first step toward rational pesticide use in a 
large segment of El Salvador's agriculture. 

3.0. ENVIRONMENTAL ASSESSMENT 

The purpose of the Environmental Assessment (EA) of the 
AIFLD/DLDP-ATAC is to provide AID and host country decision 
makers with information on possible environmental effects derived 
from the implementation of the proposed project. In this case we 
are looking at the potential environmental effects that might 
come from the activities financed by the project. 

A positive determination was made on the project in the Initial 
Environmental Evaluation (IEE) indicating that some negative 
environmental effects were expected (Appendix 2). This was due 
primarily to the fact that the DLDP proposes to support an 
agronomic technical assistance component based on the purchase 
of pesticides and the promotion of simple technical packages that 
include pesticides. The ATAC is expected to increase the 
production of traditional basic grain, non-traditional export, 
and rotation crops. With the proposed training and 
institutional linkages, it is proposed that the objectives can be 
met while reducing the quantities of pesticide used and 
increasing the safety of users. As per Section 216.3(b) (i) 
categorical exclusions, AID'S environmental regulations are 
specifically required for projects that purchase pesticides with 
AID funds that are not exclusively for experimental use. 

The experience thus far under the AID/ES-FUSADES/DIVAGRO Project 
is that agribusinesses exporting to the US are extremely careful 
to comply with US pesticide use and application requirements 
because of the potential closure of export markets. So far 
vegetable producers in El Salvador have had no problems in this 
regard. In addition, because the DLDP will involve the use of 
IPM technology, the project will insure that adverse 
environmental impacts, do not occur or are minimized while 
fulfilling the original project goal of increasing the production 
and export of selected non-traditional crops and basic grains for 
internal consumption. 
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CHAPTER TWO: 

SELECTION OF THE PREFERRED ALTERNATIVE 

In this chapter we identify two alternatives which serve as a 
basis for the EA. The alternatives are described, and an analysis 
is made of the overall, long-term effects that the implementation 
of each one would have on the environment. 

1.0. DESCRIPTION OF ALTERNATIVES 

Since the project is pursuing the implementation of activities 
which are more likely to have a beneficial impact on the 
environment under the country's present conditions, the only 
alternatives considered are (1) the implementation of the 
activities funded by the project as described in the previous 
chapter and (2) the no action alternative. 

2.0. ASSESSMENT OF ALTERNATIVES 

As a logical framework, we developed a set of criteria to 
determine which one of the considered alternatives should be 
implemented. Then the set of criteria was applied to each of the 
two alternatives being considered and the more sound one was 
selected. 

Based on AID'S environmental regulations and policy, the set of 
criteria established were the following: 

- Pesticide risk for humans and the environment; 
- Protection of tropical forests; 
- Protection of biological diversity; 
- Socioeconomic development; and 
- Development and institutionalization of an IPM approach to 
pest control 

On the application of the above set of criteria, we kept in mind 
the limited capacity of AIFLD to enforce regulatory or control 
measures, since it is private sector and not a government 
institution. However, we consider that this program will be 
linked with FUSADES/DIVAGRO which is already playing an important 
role in the strengthening of the capabilities of public 
institutions. Because of that, we have included a series of 
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desirable recommendations which would further enhance the 
beneficial effects of this project on the environment. 

2.1.Criterion One: Pesticide Risk for Humans and the Environment 

Alternative one provides additional knowledge, extension, and 
technical assistance for the management and use of pesticides. 
IPM considerations should help to decrease the total amount of 
pesticides applied. The testing of pesticide residues by the 
quality control laboratory in export products is likely also to 
increase the consciousness of using similar safety parameters for 
the local products as well. Additionally, part of the production 
which does not qualify for export, because of regulations other 
than pesticide residues, will go to local markets providing low- 
level pesticide residue vegetables and other crops for the local 
population. 

The fact that the project includes the utilization of the DIVAGRO 
QAP pesticide residue lab to assure safe pesticide use represents 
a major improvement over most projects. This will allow the ATAC 
to comply with AID pesticide procurement and use policies in the 
production of non-traditional crops by producers financed with 
AID funds. Testing of basic grains and other crops for internal 
consumption is optional (but desirable), if other controls are 
instituted in other phases of the monitoring program. The 
features of the required residue testing program are outlined in 
chapter four and Annex 4. 

Under alternative two, the situation will continue like it is or 
evolve towards a higher risk, since the expansion of the 
activities would demand more pesticide use. In addition to this, 
the continuous cropping of vegetables and other crops is likely 
to further increase the need for chemical control. 

2.2. Criterion Two: Protection of Tropical Forests 

The implementation of the project, as proposed, is going to 
increase general public awareness of the role that a healthy 
environment, including mangrove forests, play in the maintenance 
of productive agricultural lands and shrimp ponds. It is likely 
to cause a renewed interest from the most serious investors of 
the sector to exert pressure on government agencies to enforce 
sound regulatory mechanisms. 

Under alternative two this situation may also develop, but at a 
slower pace. The longer the time span, the greater effect 
destructive activities, such as overuse of pesticides, mangrove 
cutting, and tidal flow alterations, are going to have on the 
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agroecosystems, tropical forests, estuaries, mangrove swamps, and 
marine environments. 

2.3. Criterion Three: Protection of Biological Diversity 

The situation of biological diversity is similar to the 
previously described protection of tropical forests. 

The increased protection of mangrove forests likely to occur 
under the implementation of alternative one, is also likely to 
maintain the habitat diversity required for biological diversity 
to occur in all areas. The presence of mangrove forests will 
continue putting biomass subsidy into the estuarine ecosystem, 
maintaining the food supply required for growth of animal 
species. 

Additionally, the reduced amount of pesticide utilization which 
is likely to occur with the implementation of DLDP, combined with 
the promotion of less toxic and less persistent types of 
pesticide will release some of the pressure exerted by pesticide 
residues in estuaries. The release of the pressure exerted by any 
stressor has proved to increase productivity and biological 
diversity in natural ecosystems. 

Under alternative two, we have already discussed that the 
benefits of the protection of tropical and mangrove forests would 
at least be delayed if they ever occur. The benefits for 
biological diversity coming from the maintenance of tropical and 
mangrove forests, therefore, will also be delayed. On the other 
hand, the pesticide residue stress on the estuarine ecosystem is 
likely to increase, reducing the biological diversity to only 
those species which are able to withstand the levels of 
contamination which will result from increased use. 

2.4. Criterion Four: Socioeconomic Development 

Under alternative one, the decreased use of imported pesticides 
and the development of better control methods through an IPM 
approach is more likely to improve profitability of agriculture. 
These better management techniques would decrease costs and 
increase production which would increase the generation of 
foreign exchange. With improved economic conditions and 
increased food supplies, there should be less unemployment and 
hunger in the country. 

In addition, the application of a pesticide residue sampling 
program will prevent important markets from becoming inaccessible 
to Salvadoran exports, because of illegal pesticide residues 
being presen t  i n  t h e  export products.  I t  w i l l  a l s o  provide a 
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means to enforce the application of AID and ES pesticide purchase 
and use regulations. 

None of the benefits for socioeconomic development mentioned in 
the above paragraphs will be achieved by the no action 
alternative. The exclusion of Salvadoran products from foreign 
markets is probably the more dangerous threat to the strategy of 
promoting economic growth through non-traditional exports. The 
continuous and perhaps increased indiscriminate use of the 
generally more toxic restricted use pesticides could result in 
the continued occurrence of pesticide illnesses and related 
deaths, and pest resistance to pesticides. These factors will 
continue to delay socioeconomic development of El Salvador if the 
no action alternative is accepted. 

2.5 Criterion Five: Development and Institutionalization of an 
IPM Approach to Pest Control 

As previously stated in Chapter I Section 1.0, one of AIDts major 
environmental objectives is to promote rational resource 
management for sustainable utilization. One of the management 
methodologies to accomplish this is to utilize IPM. Under 
alternative one, the better utilization of non-chemical control 
methods through on IPM approach could result in the decreased use 
of imported pesticide. 

In addition, the linkages with on-going IPM research programs in 
and outside El Salvador will help force the institutionalization 
of these research programs. The linkages with MAG/DDA in the 
applicator certification and emergency declaration programs will 
further stimulate the adoption of IPM practices by that 
government agency also. The linkage with MAG/CENTA will have a 
similar effect. 

With IPM b e i n g  inc luded i n  a p r i v a t e  sector p r o j e c t  through trade  
unions and cooperatives, stronger grower acceptance may be 
expected. This will provide an even greater impetus to 
institutionalization of IPM. 

Under alternative two, IPM will not allow this additional 
training and practice to occur and would result in a delayed 
institutionalization of IPM. 

3.0. RECOMMENDED ACTIONS TO ADDITIONALLY ENHANCE ENVIRONMENTAL 
PROTECTION 

Alternative one implementing the ATAC of the project is the 
preferred alternative. The preceding analysis based on four 
general criteria shows obvious advantages of implementing the 
component against the alternative of just funding the other 
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project components and not providing training and assistance on 
pesticide use. 

AID and AIFLD could even enhance the environmental soundness of 
the project by implementing some of the following 
recommendations, depending on the circumstances. These 
recommendations are not all required but they are highly 
desirable and will enhance the likelihood of the success of the 
activities to be funded. 

In order to extend the impact of the proposed activities, we urge 
that the following suggestions be implemented to the extent 
possible with project or other resources. 

RECOMMENDATIONS: 

To assure compliance with AID pesticide regulations, pesticide 
training and monitoring programs were outlined in this document. 
Execution of these programs will be a requirement for the 
implementation of this component. We recommend that AIFLD/DLDP 
hire or reassign a technician to oversee the pest/pesticide 
management training, implementation, and monitoring programs. 
These programs must include the following: 

1. Execute the pest/pesticide management training guidelines 
for project technicians and farmers as discussed in Section 
IV.1.5 and Annexes 1 and 2. 

2. Execute the guidelines for the design and establishment of 
agrichemical microenterprises including standards for 
transport, storage, and safety as discussed in Sections 
IV.1.2., IV.1.5, and Annex 3. 

3. Execute the guidelines for a monitoring program that will 
ensure agrichemical microenterprise and farmer compliance 
with GOES and U.S.A.1.D regulations as discussed in Sections 
111.2.6, IV.1.6, IV.1.7, and Annex 4. 

The project is designed to concentrate activities in areas 
already under agricultural production. However, if pesticides 
are used near national preserves, set-aside lands, ecologically 
sensitive areas, or areas designated as critical habitat for 
endangered species, the AID Project Manager should make sure the 
project complies with requirements of Section 119 of the Foreign 
Assistance Act. 

Also, we recommend that AID/ES request AID/Washington (AID/W) to 
authorize the following: 

1. Project agrichemical microenterprises be allowed to purchase 
and sell, and participating cooperative producers be allowed 
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to use, selected restricted use pesticides in emergency 
situations on project crops where extensive crop loss will 
otherwise occur. This use will be limited to cases where 
the application will be under the direct supervision of 
highly trained (U.S. commercial Certified Applicator 
Equivalent) project personnel or participating farmers. This 
is required to assure the success of the project and the 
competitiveness of participating producers (see Sections 
111.2.2, 2.3, and 2.4). It is envisioned that at least one 
farmer per cooperative per year will be trained. Initial 
training would concentrate on Presidents and Jefes de Campo 
(Field Supervisors) that supervise or have the greatest 
influence on pesticide use by the cooperatives. 

This training could be accomplished initially by utilizing 
the pesticide applicator certification program of Fundacion 
Salvadoreha para el Desarollo Economico y Social (FUSADES) 
Diversificacion Agricola (DIVAGRO). However this should be 
contingent upon the mobilization of the Ministry of 
Agriculture's Department of Plant and Animal Protection 
(MAG/DDA) to enforce the applicator certification laws that 
have been previously enacted in El Salvador (Section 111.2.5 
and Appendix 7). The proposed new pesticide law includes 
pesticide applicator certification requirements and MAG/DDA 
has recently certified the DIVAGRO applicator certification 
training program. They expressed a willingness to continue 
to cooperate with DIVAGRO in giving the course to ATAC 
personnel and subsequently cooperating with ATAC personnel 
in giving the course to project farmers. MAG/DDA has also 
indicated a willingness to work with ATAC personnel to 
develop an emergency declaration program which would involve 
their participation in the emergency declarations requiring 
RU pesticide use. 

2. Approval should be sought from AID/W for the use of any 
products not listed in Table 1 on those crops; i.e. coffee, 
plantain (platano), sesame, and yucca, which are not grown 
extensively in the U.S. and which have limited pesticide 
registrations. The requests should be based on established 
WHO/FAO residue tolerances for the pesticides being 
requested. 

In order to extend the impact of the proposed activities we urge 
that the following suggestions be implemented by AID/ES and 
AIFLD/DLDP to the extent possible with project or other 
resources. 
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SUGGESTIONS 

I. Activities directly related to project implementation: 

A. Suggestions related to those proposed by Vega and Ward 
(1989) : 

To assure the availability of alternative IPM 
strategies and an effective pesticide arsenal, it is 
suggested that linkages be developed with institutions 
(FUSADES/DIVAGRO, Esquela Agricola Panamerican (EAP), 
Centro Agronomic0 Tropical de Investrigacion y 
Enseiianza (CATIE), etc.) that have IPM research 
components. This will assure the use of the latest IPM 
technology as it becomes available. 

2. To assure availability of up-to-date pesticide 
information and vvshelfn IPM technology, AIFLD should 
help FUSADES develop the computer-supported technical 
information center FUSADES has initiated to support an 
effective outreach program. 

11. Activities not directly related to project implementation, 
but should be considered by AID/ES in implementing the 
Mission Natural Resources Strategy: 

A. Suggestions related to those proposed by Vega and Ward 
(1989) : 

1. Implement the previous suggestion (Vega and Ward 1989) 
to provide equipment to Centro de Deserollo Pesquero 
(CENDEPESCA) in order for them to monitor the 
biological diversity actually present at Los Cobanos 
c o r a l  r ee f  and t h e  p o s s i b l e  e f f e c t s  from p e s t i c i d e s  and 
mariculture on this ecosystem. This takes on added 
importance with the proposed expansion of agriculture 
in the littoral area. If not already implemented, this 
equipment should be provided in time to allow baseline 
samples to be taken prior to pesticide sale by the 
project . 

2. Increased agricultural activities being promoted by 
this project will place added pressure on some of the 
mangrove areas. Therefore, the suggestion by Vega and 
Ward (1989) for the establishment of a protective belt 
between crop land and the mangrove vegetation to reduce 
the amount of pesticides entering the estuarine 
ecosystems takes on added significance. The promotion 
of planting fast growing tree species to provide for 
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firewood would still be a good way to accomplish 
reduced contamination and reduce cutting pressure on 
mangrove swamps as well. 

B. Suggestions related to those proposed by Higgins et al. 
(1988) as required in the Scope of Work, see Appendices 1 
and 3: 

Conduct research to determine the efficacy of less 
toxic, general use chemicals such as those being 
suggested for use on this project (Table 2). Adaptive 
research will be required to test chemical alternatives 
and to refine this list. Farmers are familiar with the 
use of certain chemicals (mostly restricted use) and 
will continue to use them unless additional information 
is made available and alternatives are offered. 
Alternatives must be equally priced or they will be 
undersold by the more toxic chemicals (Sections 
111.2.2, 2.3, and 2.4). 

FUSADES/DIVAGRO is conducting such trials for non- 
traditional export crops. CENTA should be encouraged 
by AID/ES to do similar research on the basic grains 
and other project crops as part of their IPM (MIP) 
projects. 

2. The current exchange rate does not overly encourage the 
importation of agricultural inputs, including 
pesticides. However, the Central Bank (CB) still 
treats the importers of agrichemicals preferentially. 
AID/ES still should consider working with DDA, CB, and 
Economia Agropequaria to encourage the cancellation or 
restriction of the importation and/or sale of the more 
highly toxic chemicals. Higgins et al. (1988) further 
suggested an alternative of a quota system or tax 
levied on the more toxic chemicals to discourage their 
importation and use. Import or registration fees could 
then be used to directly support safety and monitoring 
programs and IPM research and development. 

There are a number of arguments that could be used 
against this approach. One of the most important is 
that it would just increase the amount of contriband 
chemical moving into El Salvador unless the same 
approach is used in all Central American Countries and 
Mexico during the same period. Another is that a high 
percentage of the pesticide used is on the basic grains 
and any increased costs will affect needed food 
production. 
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3. Salvadoran banks traditionally have offered bland loans 
for the purchase of pesticides, but not for alternative 
pest control measures. This practice amounted to a 
subsidy for pesticide inputs. AID/ES is currently 
working with the Agricultural Bank (BFA) to phase them 
out of the business of selling agrichemical inputs 
which should help reduce their promotion of pesticide 
use. 

Project farmers will have access to safety equipment 
through the cooperative microenterprises and will be 
required DLDP/ATAC technicians to use that equipment. 
This could be enhanced by requiring bank loan officers 
to attend pest/pesticide management classes to learn 
the need for such equipment. AID/ES indicated that the 
Agrarian Reform Credit Project 519-0307 is being 
extended for 1-2 more years and such training could be 
required in that project. Project loan officers should 
also be required to attend such training. 

4. The recommendation that IPM should be an explicit 
component of all future agricultural development 
projects, including AID projects in El Salvador, has 
not been uniformly initiated. The Amendment No. 4 of 
the Agribusiness Development Project (519-0327) had an 
IPM component (Vega and Ward 1989), but none of the 
other projects (including this one) have had an IPM 
component. 

5. The recommendations on training have mostly been 
addressed in previous items in this section, in 
previous AID/ES efforts (such as the Water Management 
Project as suggested by Higgins et al. 1988), and in 
the current project EA. However, public health 
o f f i c i a l  t r a i n i n g  and in format ion  n e e d s  still  need t o  
be addressed. It is recommended that the health 
program of AIFLD join the project in providing 
pertinent information on pesticide poisoning and 
treatment to health institutions in project areas. 
They should also be encouraged to register intoxication 
cases with the Ministry of Health. A program of 
choline esterase monitoring in the project area is 
recommended to verify training effectiveness (Annex 4). 
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CHAPTER THREE: 

DESCRIPTION OF THE AFFECTED ENVIRONMENT 

Since there are no restrictions for the general location of 
agriculture, agroindustry, and aquaculture development projects, 
except for mangrove forests, the proposed activities might have a 
country-wide coverage. Actually, the promotion of non-traditional 
export products is being developed as a broad activity for the 
better utilization of the country's natural resources to generate 
better living conditions through the increase of employment 
opportunities and foreign exchange earnings. The increased 
production of basic grains will reduce import requirements, 
increase nutrition of poor farmers, and improve their economic 
well-being. 

Therefore, a general ovenriew of the country situation is 
desenred. Emphasis will be put on pest/pesticide management and 
the coastal areas. 

1.0. COUNTRY OVERVIEW - The conditions Under Which the pesticides 
are to Be Used, Includin? Climate, Flora, Fauna, Gengraphy, 
Hydrology, and Soils (h) 

El Salvador occupies the area of Central America between Honduras 
and Guatemala. It has a total area of 2,104,088 hectares (ha), 
which makes it the smallest in Latin America. The estimated 
population of El Salvador was approximately 4.5 million people 
in 1980 (Guevara, et al. 1985). 

The country has a tropical climate. Temperatures, which vary 
little, average between 72 F and 82 F (22 C and 28 C), rarely 
falling below 60 F or rising above 90 F in the lower 
elevations. The weather is somewhat cooler in higher elevations. 
Annual rainfall ranges between 51-118 inches (1300-3000 mm), with 
the rainy season lasting from May through October. 

Much of El Salvador is mountainous, with the highest point being 
El Pita1 in the northeast at 2,730 m (8,957 ft) . The most 
pronounced geological feature is the chain of late Pleistocene 
volcanos in the south-central region of the country. They range 
in elevation from 2,133 m (el Chaparrastique in San Miguel) to 
2,381 (El Lamatepec in Santa Ana). This zone occupies about 30% 
of the total area of the country. 

' Letters in parentheses ( )  indicate which of the twelve factors 
listed in 22CFR216, 216.3 (b)(l) is being addressed. 
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The Salvadoran shoreline has a total length in the order of 320 
kms. (Guevara, et al. 1985). About 185 km. correspond to the 
Pacific Ocean from the Guatemalan border to Punta El Faro. The 
rest corresponds to the Golfo de Fonseca. The major 
concentration of areas suitable for acuaculture were identified 
along the shoreline of the Central Coastal Plain, which extends 
towards the East from La Libertad to the end of the Bahia de 
Jiquilisco. Actually half of the coastal sites identified are 
within this region: La Libertad, Rio Jiboa, Rio Lempa (Jaltepeque 
Estuary), Jiquilisco Estuary, El Triunfo, and Bocana La Chepona. 
The major estuary of the country, Jaltepeque and Jiquilisco are 
located in this area. 

Three general areas were identified for shrimp production along 
the shoreline of the Occidental Costal Plain: Barra de Santiago, 
Metalio, and Acajutla. In this sector of the coast closer to the 
Guatemalan border there are relatively small estuaries and 
coastal lagoons. The major estuary in the area is El Zapote 
followed by smaller ones at Bocana Garita Palmera, La Paz's River 
mouth, and San Juan de Metalio. The other three areas considered 
for marine aquaculture include two located completely on the 
Golfo de Fonseca: La Union and Rio Goascoran and one which is on 
both sides of Punta EL Faro, the combination is called the 
Tamarindo Estuary. 

The four fresh water areas identified for aquaculture include: 
Cerron Grande, Nueva Conception, Candelaria de La Frontera and 
Sonsonate. The first two sites are associated with the Lempa 
River. Cerron Grande is the major hydropower reservoir in the 
country. The proposed activity is the cage production of tilapia. 
In the other two sites the production of fresh water prawns may 
be suitable. 

Mangrove forests are salt water swamps, which have periodical 
flooding caused by tidal water movement. Mangroves are a special 
kind of plant species that have special ways of getting fresh 
water from salt water. Some of them use the sun's energy to 
transpire water and the pull within the system draws water into 
the roots, leaving some salt behind. Other plants use energy 
derived from photosynthesis, to secrete salt through the leaves. 
The energy demands for salt adaptations decrease the natural 
plant diversity. 

Another characteristic of mangrove areas is the influx of fresh 
water. The fresh water runs in from the rivers and tides move 
salt water in and out. Tidal energy interacting with the plants 
makes a network of pools and channels for water movement. Through 
these channel and pool systems the tidal exchange also brings in 
and out fish, plankton, and larval stages of animals such as 
shrimp. 
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The energy subsidies from the influx of fresh water which brings 
in nutrients and the tidal influxes help to make mangrove areas 
very productive ecosystems. The low plant diversity is 
compensated by a very high diversity of animals. Many species of 
fish and shellfish, including shrimp, require mangrove ecosystems 
and associated estuaries for the completion of their life cycles. 

The figure for the total mangrove forest area in El Salvador 
differs somewhat from various authors. Guevara et al. (1985) 
mentioned 45,000 has. Miranda (1986), cited by Horna (1987), 
consider that the total extension is in the order of 35,200 has. 
Areas of water corresponding to the associated estuaries might 
account for the difference. The mangrove ecosystems are 
concentrated around three major areas. Miranda (1988) considers 
that about 95% of the total mangrove surface is concentrated in 
the Departments of La Paz (Jaltepeque - 17.8%), Usulutan 
(Jiquilisco - 58.2%) and La Union (Golfo de Fonseca - 18.6%) . 
The elimination of pressures affecting mangrove ecosystems is not 
the objective of this report. However, they are interesting to 
consider because the decrease of mangrove area can affect the 
abundance of shrimp and post-larvae required for the expansion of 
mariculture enterprises. Guevara et al. (1985) mention that as 
much as 25% of the mangrove area might have been eliminated in 
the past in order to convert them to salt producing facilities. 
They also mentioned that the building of ridges that alter the 
normal water circulation pattern has been a common process of 
mangrove destruction. 

Other factors affecting mangrove ecosystems in El Salvador 
include the utilization of mangrove wood for construction, 
charcoal production, firewood, and bark extraction for supplying 
the leather industry with tannins. Jorge Ramos from FUSADES- 
DIVAGRO (Ward and Vega 1989), considers that the pressures on 
mangroves are decreasing because the leather industry is no 
longer requesting mangrove bark, as the supply of synthetic 
materials has become more economical and most salt facilities 
have gone into solar heating. However, he considers that a 
significant amount of firewood is still obtained from the 
mangrove areas. 

An additional threat to mangrove ecosystems, although more 
directly related to the animal community in the associated 
estuaries, has been heavy pesticide utilization associated with 
cotton growing in past years. Extensive areas around the 
mangrove swamps were planted with cotton and the agricultural 
runoff could have transported pesticides of low decomposition 
rates to these ecosystems. This can affect shrimp mariculture 
turning some of the otherwise suitable sites into inappropriate 
ones because of the pollution. 
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Los Cobanos Coral Reef is a unique feature of the Salvadoran 
coastal area, located to the South-East of Puerto Acajutla. It is 
a coral reef formation, which actually extends into Guatemalan 
waters as well. The reef has not been studied adequately. Its 
extension is not exactly known, but might be in the order of 
8,000 ha. (Guevara et al. 1985). Orellana (1986) published on the 
fish species that live in the waters associated with the reef. 

Coral reefs are special formations that develop under conditions 
of shallow sea waters, with energy inputs from strong wave and 
current actions. The high primary and secondary production of 
these ecosystems maintain a high biological diversity in the reef 
itself as well as in the surrounding waters. 

Most corals are colonial jellyfish that form skeletons underneath 
their bodies. They get most of their food and energy for skeleton 
formation from the photosynthesis of symbiotic algae called 
zooxanthellae, which live in their tissue. They also capture 
small organisms with their stinging cells. The nutrients released 
from metabolism are used by the algae. The penetration of light 
for algae photosynthesis and the presence of strong currents or 
wave action to supply oxygen for respiration, nutrients for 
growth, and carbonates for skeletons and supplementary food, are 
physical requirements for this ecosystem. 

Los Cobanos coral reef has been affected adversely by several 
activities implemented along the coast, such as the presence of a 
nearby cement factory, the country's oil refinery, and the port 
of Acajutla. However, the major effect on this reef has probably 
been caused by the antropic acceleration of the natural erosion 
process. This results from a heavy sediment load transported by 
the river system. During the rainy season the ocean water becomes 
loaded with silt that restricts light penetration. A belt of 
about 2-3 miles wide of darkened water could be observed during a 
flight following the coastline in 1989 (Vega and Ward 1989). The 
effects that all these activities and human induced processes 
have had on the reef can not be exactly known, because of the 
lack of basic information. 

Agriculture employed 60% of the population of El Salvador since 
1982 (Guevara et al. 1985) and has historically played a major 
role in the economy. About 30% of the surface area of 21,000 sq. 
km. (13,050 sq. mi.) is arable or permanent cropland (Guevara et 
al. 1985). Traditionally, agricultural emphasis has been on the 
export crops of coffee, cotton, sugar, and meats. These crops 
plus the export of fisheries products accounted for 19.8% of the 
1980 GDP (Guevara et al. 1985). 

Depressed worldwide market for traditional export crops have 
forced farmers to attempt to diversify into non-traditional crops 
both for export and to replace imports. These non-traditional 
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export and import substitution crops include winter fruits and 
vegetables, corn, and sorghum. Many of the products are produced 
by small- or medium-scale farmers who work closely with 
agribusinesses. ~gribusinesses store, package, process, and 
market the farmers' production and, at times, help obtain 
credit, technical advice, and services such as land preparation. 

The bulk of basic food staples are produced on small or medium 
farms; nearly 93% of the farms are less than 5 ha, occupying less 
than 18% of the total farmland. Only 1.5% of the farms exceed 
50 ha, but these farms occupy more than half (51.3%) of the total 
farmland. 

Of the eight major soil use groups, the agronomically useful 
ones (Types I-IV) cover about 690,000 ha. Over 524,000 ha. are 
already in farms with annual crops. Soil erosion is the most 
serious problem affecting the natural resource base in El 
Salvador. Rampant habitat destruction and the deliberate 
introduction of exotic animal species have depleted much native 
wildlife populations. Threatened or endangered fauna includes 5 
fish species, at least 3 amphibians, 21 reptiles, 77 bird 
species, and 21 mammal species. Endangered plants includes 65 
tree species, 53 orchid species, and 8 bromeliads. Little is 
known of most endangered fauna, while marine fauna has been 
mostly ignored (see Appendix 4). 

2.0. PESTICIDE USE 

Abundant anecdotal information and the EA produced by Higgins, et 
al. (1988) suggests that increasing abuse of pesticides is 
causing chronic or acute poisoning, contaminating agricultural 
products, and stimulating resistant pests. The general problem 
in pesticide use is thought to be inadequate training. Only 30% 
of the pesticides are applied by trained personnel. 

According to the Statistical Unit of the MOH, there were 1,558 
suspect poisoning cases not involving medicines, in the first 
quarter of 1990 (Appendix 5). This included the following 
causes : 



9/7/1991 WARD AND CALVERT CICP 

Products 
No. No. % 

Cases Dead dead 
(of total) 

Organophosphates and Carbamates 594 126 68 
Chlorinated hydrocarbons 37 0 0 
Other insecticides 232 49 27 
Animal stings or bites 135 9 5 
Cyanide 3 0 0 
Other products not specified 12 1 >1 

Totals 1013 185 100 

The data are partitioned by sex and age groups in the detailed 
data in Appendix 5. 

2.1. EPA Registration Status of the Proposed Pesticides (a) 

In the US, pesticides are registered by the Environmental 
Protection Agency (EPA). The EPA registers a pesticide product 
in one of two categories: Itrestricted usev1 or "general usett. A 
restricted use pesticide is available for purchase and use only 
by pesticide applicators who are certified by law. It 
potentially presents a very high toxicity and/or environmental 
hazard. A general use pesticide, by contrast, is available for 
purchase and use by the general public. It is not AID policy 
to provide highly toxic pesticides to small farmers. 

Table 1 shows the pesticides requested for approval on the 
project. Table 2a shows the pesticides approved by AID/W for use 
in the Democratic Labor Development Project. A few products not 
currently registered for use in El Salvador are also included. 
These products are registered for use in the U.S. and should be 
considered for importation for use on the project. Approval is 
subject to registration in El Salvador. Three RU insecticides 
that should be considered for special submission to AID\W for 
approval for use on the project are given in Table 2b. Table 3 
shows pesticides restricted for use in the US and/or El 
Salvador or those not registered in the US but still 
available in El Salvador. NONE of the pesticides listed in 
Table 3 are considered suitable for use in the crops proposed 
for production in the DLDP or agricultural microenterprise 
components of the DLDP. However, it will be proposed in the 
recommendation section that AID/Washington give consideration to 
giving project personnel that have undergone appropriate (U.S. 
equivalent) training a Ncertificationll to supervise the 
application of selected restricted use (RU) pesticides. A few 
suggested RU pesticides are included in Table 2b for which 
approval should be sought. This would allow use of RU pesticides 
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Table 1. Status of pesticides and other agrichemicals requested for use on the 
AIFLD/DLDP-ATAC in El Salvador. 

Trade name and Toxicity Acute Oral statusL /Reason 
(common name) Category/ 

EPA si nal 9 word 

INSECTICIDES 

Caracolicida (metaldehyde) 11-III/CW 
Counter (terbuf 0s) I/D 
Curaterr (carbofuran) I-II/WD 
Decis (deltamethrin) - 
Folidol M 48 (methyl 
parathion) I/D 

Furadan (carbofuran) I-II/WD 

h) 
Lorsban 2.5G (chlorpyrifos) II/WC 
Marshall (carbosulfan) I-II/WD 
Nuvacron (monocrotophos) 
Orthene (acephate) 

/ w 
III/C 

Tamaron 600 (methamidophos) I/D 
Thiodan (endosulfan) I/D 
Volaton 2.5G (phoxim) III/- 

FUNGICIDES 

A:See Table 2a footnote 5 
R:EPAvs Restricted Use 
R:EPAts Restricted use3 
R:Not Registered in U.S. 

R:EPAvs Restricted Use 
R: EPAv s Restricted use3 
A:See Table 2a for Crops 
R:EPA Registration Pending 
R:EPA Registration cancelled 
A:See Table 2a for Crops 
R:EPA1s Restricted use 
R:EPAvs Restricted use 
R:Not Registered in U.S. 

Bayleton (triadimefon) III/WC 1020-1085 A:See Table 2a for Crops 
Benlate (benomyl ) IV/C >lo, 000 A:See Table 2a for Crops 
Daconil (chlorothalonil) IV/WD& >lo, 000 A:See Table 2a for Crops 
Dithane M45 (mancozeb) IV/C 11,200 A:See Table 2a for Crops 
Hinosan (edif enphos) II/- 100-260 R:Not Registered in U.S. 
Copper oxychlori.de III/C 1,000 A:See Table 2a for Crops 

See page 3 of 3 for footnotes. 
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Table 1. Status of pesticides and other agrichemicals requested for use on the 
AIFLD/DLDP-ATAC in El Salvador. (Cont Id. ) 

Trade name and Toxicity Acute Oral statusL /Reason 
(common name) Category/ 

EPA si nal 9 word 

HERBICIDES 

Atrazine (atrazine) 
Diuron (diuron) 
Gramoxone (paraquat) 
Hedonal 720 (2,4-D) 
Karmex (diuron) 
Lasso (alachlor) 

P 

Latigo (glyphosate) 
Rambo 
Roundup (glyphosate) 
Surcopur (propanil) 

FOLIAR FERTILIZER (Foliaresl 

Bayf olan 
Complesal 

A:See Table 2a for Crops 
A:See Table 2a for Crops 
R:EPAts Restricted use 
A:See Table 2a for Crops 
A:See Table 2a for Crops 
A:See Table 2a for Crops 
Pending registration in ES 
A:See Table 2a for Crops 
R:Not registered in U.S. or ES 
A:See Table 2a for Crops 
A:See Table 2a for crops7 

- A:Not restricted in U.S. 
- A:Not restricted in U.S. 

See page 3 of 3 for footnotes. 
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Table  1. S t a t u s  of  p e s t i c i d e s  and o t h e r  ag r i chemica l s  reques ted  f o r  use  on t h e  
AIFLD/DLDP-ATAC i n  E l  Salvador .  (Con t ' d . )  

Trade  name and T o x i c i t y  Acute Oral  s t a t u s L  /Reason 
(common name) Category/ 

EPA si n a l  ? word 

ADJUVANTS, STICKERS, SPREADERS (ADHERENTES) 

Disapen 
Pegason 

- A:Not restricted i n  U.S. 
- A:Not r e s t r i c t e d  i n  U . S .  

S i g n a l  words a r e  D=Danger, W=Warning, and C=Caution. 
S t a t u s :  A=Approved, R=Rejected f o r  use  on p r o j e c t  by AID/W. 
A l l  p roduc ts  RU except  g r a n u l e s  con ta in ing  5% o r  less a c t i v e  i n g r e d i e n t .  ' Wettab le  powders w i th  75% a c t i v e  i n g r e d i e n t  cause  eye i r r i t a t i o n .  
The EC formula t ion  t o x i c i t y  ca t ego ry  and s i g n a l  word a r e  g iven  he re .  
Based on eye and s k i n  i r r i t a t i o n .  
Approved provided US l a b e l  s a f e t y  requirements  a r e  followed. 



Table Za. L i s t  of peet ic ides approved f o r  m e  in the AIDlES AIFLDlDLDP-ATAC Pro jec t  m r-ted crop.. l,Z/ 

EPA 

C c m n m  naw and Tor- Status o f  EPA r c g i s t r r t l m  fo r  use on rocposted crop.  1,2,5.6.7,8/ 
se lec ted  i c i  t y  corn corn c m -  P.s - 

trsd. n.m(s)  1,2,3,4/ cate- b a r n  beam cof- f i -  su- gar- t a l -  ml- mri- m- or -  cure p l m -  30s- sor- to- a t e r  yv- 
gory dry  s v  f w  o l d  wt t i c  apr arm gold okr r  im angr g r r r r  t r i n  r i c r  n phu  r t o  mlm ccr 

'accphate (Orthem) I I I 

' a l l e t h r i n  (Pynmin) I I I 

Bt (Bactosptine, Thuricide) IV 

*carbary l  ( S w i n )  I l l  

carbofuran (Fursbn)(RU,SR) I I 

c h l o r p y r i f o r  (Lorsbm) I I 
h) d i a x i n m  (8arudin. D i r x i n m )  II/III 
W 

*d i co fo l  (Ke1th.n) 11/111 

d i m t h o a t e  (Cygon. P e r f d r t i m )  111 

*d imcap (Karathum) 111 

f c n t h i m  (Fen th im)  111 

'hydr.rrthylnan ( A d r a )  I I 1  

m l r t h i m  ( B e l r t i m ,  M a 1 r t h i m ) t l I  

nr ta ld.h* 11l111 

'mthoxychlor  I V 

'phoaat ( I a i d m )  I I 

' p i p r a n 1  butoxido (But lc ich)  111 

proparg f te  ( C a i t e ,  b i t e )  111 

' ~ r e t h r l m  ( P y r . n m )  11 1 

* r m l  ( K o r l m )  III 

' r o t m o m  ( N l c w l i m )  1-111 

suLfur ( K w l u a )  I V 

* t e t r ad i f on  (Ted lm)  I l l l l V  

' tet rachlorv inphos (Gardau) Ill 

th i od l ca rb  (Larv in)  I I 

* t r i c h l o r f m  (Dipterex, Dylor)  I 1  

X  X  - - TP8/ TP - - X -  - TP - 
E 7 l E  - E E E - X l O l  - - E X -  - E E -  

E E E E E E  E E E E E E E E E E E E E E  

X X - X X - W T  X - X -  - X X X - X X W T -  

- X X X - W T  X  - - X X - X - Y T -  

X X - X X -  - X 9 / X  - X  - - X -  

WT X  X  X  X  - X12/ X  - - X - X X -  - X X -  

X X -  X  X  - - X -  - X X -  

X X - X -  - N T  X  - - X -  - X X N T -  

X  X  - - X  - 
- X - X -  

- 1 -  

X X - X X X N T  X  - - X X X - X - X X -  

N T  N T  NT NT NT NT N T  MT MT YT MT MT NT MT M l  YT NT NT NT N l  

X  X  - - N T  X  - - X -  - X - X  

- X X -  - X -  

X  X  - - X l O l  - - X -  - X - X X -  

X X - X X -  - X  - - X  - 
- X l O l  - - X -  - X - X X -  

- X -  

E E E E E E  E E E E E E E E E E E E E E  

E E E E E E  E E E E E E E E E E E E E E  

X  - - X -  X N T -  

X X - X X -  - X -  - X -  

- X -  

X X - X X -  - X X -  - X -  

4 
\ 
I-' 
w 
w 
I-' 

See page C o f  C f a r  footnotes. 



Table 21. L i s t  o f  peaticides waved for use i n  the AID/ES AIFLDIDLDP-ATAC Project on r w t e d  c r v .  1,2/ (Contld). 

EPA 

C o r n m  m and Tox- Sta tm of EPA r e g i s t r a t i m  for  m e  a, rcg~ested c r m r  1.2,5,6.7,8/ 
r e l u t e d  i c i t y  corn corn cm-  P a -  

t r d o  -(,) 1,2,3,4/ cate- kms knr cof- f i -  w- gar- t a t -  a t -  mri- on- or- ture plan- ws- ¶or-  to- w t e r  y ~ -  

gory dry snn, 1- e ld  eat Lic ag. om gold okra im sng. grasa ta in  r i c e  rr p k u  m t o  m t m  cca 

*mi l m z i m  (Dyrarr)  

bellmy1 (em la te )  

*captan (Captan, Or thoc id )  
ch loro tha lon i l  (DacmiL) 

copp.r hydroxide (Kocide) 

copper oxychlorido (Cupravit) 

WCMA (Dlchloran, 8otr.n) 

WCPA (Dr thm l  ) 

*dinocap (Karathem) 
h) 
P 

* fe rb . r  (Carbomte) 

i p rod iaw  ( R w r a l )  

* fosety l -a l  ( A l l i e t t e )  

mncozcb (D f thmn  H-45) (SR) 

mnsb (Mmrate, D l tham)  

m t a l u y l  (Rldomi l) 
*rupropri& ( D w r i n o l )  

*propicorurole ( T i l t )  

su l f u r  ( K u u l u )  

* s t rop tc l l c i n  

* t h i a b m b r o l  ( W r t u )  

t h l r r  (Prar rso l )  

t h i @ r u t e - m t h y l  ( t y e a i n )  

t r i d i r f o n  (Bmyleton) 

tridinrml (Bmf i d n ,  8.ytm) 
* t r i f o r i m  (Futg imx)  

*v inc lozo l in  (Or ru l l n )  

* z i&  (Lauco l )  

* z i r m  ( C m )  

I V - X  MT X  - 
I v X  X  Y T X  X  MT X  - 
I v X  X  W T X  X  X  YT - 
I v X X X Y T X - M T  X  - 
I I I E E E E E E  E E E E  
I l l / l V  E E E E E E E E E E  

I v 
I v X  - - X X X  X  X  - 
11 1 X  X  - 
IV X X -  X  - 
111 X X -  - X  

I I 1  

111 TP - - X X - M T  X  - 
111 X X - X X M I  X  - 
I I X X -  X  X  - 
11 1 - X -  

111 - TP TP - 
I v E E E E E E  E E E E  

IV 

11 1 X  M l  - X  

11 1 

I v X X -  - WT X  - 
I I X  X  - 
11 1 - X X -  

I v X  MT - 
I V TP TP - 
11 1 X X - X X -  X  - 
I I I X X -  X  - 

- X X -  X M T -  

X  - - X X X  

- X -  X Y T .  

E E E E E E E E E  

E E E E E E E E E  
- X -  

- X X -  - X  - 
- X  - - X -  

- X -  - X X -  

- X X X -  

E E E E E E E E E  

- X -  

Sea page 4 of  4 f o r  footnotes. 



Table 28. L i s t  of pesticides approved for m e  i n  the AID/ES AIFLD/DLDP-ATAC Pro~ect  m r v t e d  cr-. l,Z/ (Contld). 

EPA 

C o n n m  nmu and Tox- Stntu, of EPA reg i r t r n t i on  for  m e  on r-td c r o p  1,2.5,6,7,6/ 
r e l u t e d  i c i t y  corn corn can- PO- 

trade nmu(s) 1 , 2 , 3 , 4 /  cate- bema b.ns cof- f i -  su- g a r  1 -  ml- mrl- on- or-  ture p l m -  SOY- sor- to- u a t u  )~cI- 

gory dry snap fee e l d  eet l i c  a+w a gold okra ion ~ x ) .  grasr ra in  r i c e  ar g h u  m t o  m l o n  cca 

-- 

WEMTICIDES 

carbofurm (Furd.n)(RU) I I - X X X W T  X - - X X - X - W T -  

HERBICIDES 

*alachlor (Lasno) I I I X  

anr~trync (Cesamx) I I I 

a t r a z i n  (Cesaprim) Ill 

bentazon (Basagran) Ill X  

* t u t y l r t e  (Sutm)  I I I 

* d . L m  (Dalapar) I I T 

dl-t (Reglaw) I I T 

U1 diuron (Direx, Karmx) 111 T 

*EPIC (Eptm) I I 1  X l Z /  

*e thaL f l u r r l i n  (Smolm)  IV X  

fmxyp rop -e thy l  (Furor) Ill 

f l u z i f o p - t u t y l  ( F t m i L d )  Ill 

glyphosate ( R a n d u p )  I I I T 

*Lirurcm (Afalon, Liner)) Ill 

*mtoL rhLo r  (Dud )  11 1 

nrtrihuln ( L u a w ,  S r r o r )  Ill 

m l i m t a  ( O r d r r )  IV 

o x y f l w r f e n  (Coal) I I 

p m d l m t h a l l n  (Herbox, P r w l )  I 1  X  

*proprchLor   mod) 111  

propmi L (Prop.nyL) Ill 

*sethoxydim (Chukmte, Pmnt) Ill T 

simizine ( P r l n c q )  I I I 

t r i f  Lur i  L ln  (Tref LM) I 1  I X 1 2 /  

2.4-0 ( D r m i r r )  IV 

- X X -  

- X X -  

- X X -  

- X X -  

- X X -  

X X X -  T T - 
- 1 1 -  T T - 
- 1 1 -  

- x 1 2 /  X 1 2 /  - 

- X -  - X  

X - X -  

- X -  - X 

- X - X  

X X X -  - X  

T T - 
- X X -  - X 

- 1 -  

'n 
\ 
4 
\ 
I-' 
'n 
'n 
I-' 

see page 4 of 4 f o r  footnotes. 



Table 28. L f s t  o f  p s t i c i b r  appro- fo r  use in  the AID/ES AIFLD/DLDP-ATAC Project on r-td c r o p .  1.21 (Cont'd). 

EPI 

Canron nm and Tox- Status of EPA r e q i s t r s t i m  f o r  use on r v t e d  c r o p  1.2,5,6,7,81 

se lec ted  i c i t y  corn corn  can- PU- 

t rade  -($I 1,2.3,4/ cate- bra b e w a c o f -  f f -  su- gar- t a l -  ml-  mri- on- o r -  t u r e  p l m -  s m -  sor- to- w t e r  yu- 

gory d ry  snnp f w  e l d  eet l i c  aq. rm go ld  okra ion ange grass t a ~ n  r i c e  a g h u  m t o  moton cca 

PUNT CRWH REWUTORS 

POST HARVEST TREATMENTS 

m 
RCOEMTICIDES 

U a r f a r i n  

1/ A n  "Xu in the crop c o l u m  i r d f c a t m  EPI r c p i s t r a t i a n  f o r  that  crop. A l l  pr-ts mr r t  k u s d  8ccordfng t o  the u f e t y  r w i r - t a  on the EPA wand 1.b.l.  

Those products i n  t h i s  t a b l e  u i t h w t  an asterisk (*) are reg is te red  by EPA d i n  E l  S a l v d o r  (ES) by WCIOOA rd are qprovrd bv AlD\U fo r  u a  on t h i s  pro ject .  

2/ Product nurt a lso  b. reg is te red  f o r  use in El Salvador p r i o r  t o  use. A8 aater isk ('1 i n  f r o n t  o f  the nrr i r d i c a t n  i t  i a  mt r o g i s t u c d  f o r  u e  in ES. 

AID/U g ives  approval f o r  the use o f  those prc&cts l i a t e d  in t h i s  t a b l e  they r w e i w  r e g i s t r a t i o n  s t a t u  i n  ES. 

31  RU i nd lca toa  a l l  or s o u  f o r n u l r t i a r  are r e s t r i c t e d  w: t h e  5% g r m l a r  f o r r u l a t i o n  i s  propmed here. 

41  SR ind fca toa  s w  the p r o b c t  i s  urd.r will rwiau. 

51  NT i r d i c a t o a  there i s  m t o l e r m c a  set by EP& f o r  t h a t  crop. s w  probct only f o r  u e  a r a d  f i e l d  mrpim. .Tm f n d i u t n  m EPk t a l u m m  foc that  crop. 

6 1  User nut f o l l w  US 1.b. l  r u t r i c t f a r .  

7/ E x q t  (E) tror a to lerance rhm w l f d  t o  growing c r o p .  

8 1  TP ind ica tes  t 0 l e r m c 8  i s  p n d f n g  -oval. R ind lcatea EPI has e s t a b l i s h d  a regional t o l e r m c e  f o r  tha t  c r w .  

9 1  T o l e r m c e  t o r  d r y  h r l b  o n f a r  only. 

101 Tolerance f o r  nurbmlonm only. 

11/ Nodmar ing t rees  only. 

121 Product r a m  i n  l i t e r a t u r e  fo r  u a  on that crop, hrt m t o l e r e r r e  wan g f v m  in the Chaaical MOM# p u i b .  F a l l w  EPA I.b.1 r e s t r f c t f a r  t o  m t  

r e s i d m  i n  the harvested crop. 

SaJRCES: C h r f c a l  M.H C u i b  t h r w  A w t  l W 1  ad v a r i a a  State Extension Cuid.. f o r  the c r o p  l i a t c d ,  s- Blb l fogr .phy f o r  c f t a t f m .  



Table 2b. L i s t  of  res t r ic ted l a 0  insecticides suggested for  awrova l  f o r  m e  i n  tho AlDlES AIFLO/OLDP-ATAC Project m r e g m t e d  crops. 1,2/ (Cmtld). 

- ~ - - - p~ 

€PA 

C a n r r n  nmm urd 101- Stmtua of EPA reg is t ra t ion  for uao m r-td c r o p  1,2,3/ 

selected i c i  t y  corn corn can- m a  - 
tr- nmm(s) 1.2.3,CI cate- bcma b u m  cof-  f i -  su- gar- t a t -  1 mri- m- or- turo p l m -  sos- ¶or- to- w t o r  )rll- 

gory d ry  srup fea e l d  eat l i c  aq. onr gold okra im an90 grass t a i n  r i c e  a g h u  m t o  mlm cca 

IMSECTICIOES/ACARICIDES Selected RU3/ 1 m u t i c i d 8 s  t o  considor f o r  epproval fo r  uao as "wrpawy" c m t r o l  m to r i a l s .  Soo T.blo 9 for  m r o  hazard drta. 

fcnvalerato (Bolnrrk, Pydrin) Ill X X - X X -  X X - X -  - X X -  

* f l w a l i m t o  (Wavrik, Spur) 11 - X -  

pennethrin (Antush, Parwe) 111 - X X X  - XS/ - X - - X -  

1 /  An "XY in the crop co lum indicates €PA reg is t ra t ion  for  tha t  crop. A l l  pr&ts nuat br used according to  tho safety r e c y i r m t s  on tho EPA a w r d  Lrb.1. 

Tho. RU p r o d r t s  and any others that tho project &am m ~ s a r y  t o  br approved nuat b. s u t l i t t o d  to AID/ES ad then to  A I D N  f o r  sp.ci.1 epprwal befor0 

h) use on tho project .  
4 21 Product mnt also b. registered for  uu in El Salvador p r i o r  t o  mo. A n  asterisk (*) i n  f r m t  of tho N indicates i t  i s  not registorod for  uao i n  ES. 

3/ RU indicates a l l  or  s a  fonru la t ima are res t r ic ted -0. 

C /  User nurt f o l l a v  US Lab1 res t r i c t iwm.  

5 /  Tolorwwo fo r  dry hr l tm m l y .  

SUJRCES: Chmica l  N s w  Guid. through A u g u r t  lW1 and various Stmte Ertmim Guides for tho c r o p  l i s t d ,  soo BlbLiogra@ty for  c i tat ions.  
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Table 3. Restricted and/or U.S. prohibited pesticides 
currently used in El Salvador. 

Alpha-cypermethrin (DOMINEX, BALA); insecticidei 
Aluminum phosphide (DETIA GAS-EX-T, PHOSTOXIN); Fumigant. 
Azinphos methyl (GUTHION, GUSATION); Insecticide 
Bifenthrin (TALSTAR); Insecticide 
Buprofezin (APPLAUD) ; insecticidei 
Butachlor (MACHETE, LAMBAST) ; ~erbicide' 
Carbofuran (FURADAN, CARBUGRAN) ; insecticide2 
Carbosulf an (ADVANTAGE, MARSHALL, POSSE) ; Insecticide, 
Nematicide, Acaricide 
Cyf luthrin (BAYTHROID, BAYTROID, SOLFAC, BULLDOCK, 
CIFLUTHRIN); Insecticide 
Cyhalothrin (KARATE); Insecticide 
Cypermethrin (AMMO, ARRIVO, CYMBUSH, RIPCORD); Insecticide 
Deltamethrin (DECIS, K-OBIOL); Insecticide 
Demeton-s-methyl (METASYSTOX); Insecticide 
Disulfoton (DI-SYSTON, SOLVIREX); Insecticide, Acaricide 
Endosulfan (THIODAN): Insecticide 
Esfenvalerate (ASANA, HALMARK); Insecticide 
Ethroprop (MOCAP); Insecticide 
Fenamiphos (NEMACUR); Nematicide, Insecticide 
Fenpropathrin (HERALD) ; insecticidei 
Fenvalerate (PYDRIN, BELMARK, SUMACIDIN); Insecticide 
Flucythrinate (PAY OFF, AASTAR); Insecticide 
Isazophos (BRACE, MIRAL, TRIUMPH); insecticide3 
Isofenphos (OFTANOL, PRYFON); Insecticide 
Methamidophos (TAMARON, QUIMA TD, MTD,FORMUTOR); Insecticide 
Methyl parathion (FOLIDOL, PARATION METILICO, QUMATION, 
BELLDTION, FOLIPOLVO, FORITHION); Insecticide 
Methidathion (SUPRACIDE); Insecticide 
Methomyl (LANNATE, PILLARMATE) ; Insecticide 
Mirex (MIREX) ; insecticidei 
Monocrotophos (AZODRIN, NWACRON, PILLARTIN, QUIMADRIN); 
insecticide2 
Omethoate (FOLIMAT); Insecticide, ~caricide' 
Oxamyl (VYDATE) ; Insecticide, Nematicide 
Paraquat (GRAMOXONE, PILLARXONE) ; Herbicide 
Permethrin (POUNCE, AMBUSH, TORPEDO); Insecticide 
Phorate (THIMET); Insecticide 
Phoxim (VOLATON) ; insecticidei 
Profenofos (CURACRON, TAMBO, SELECRON); Insecticide, 
Acaricide. 
Prothiophos (TOKUTHION, TOKUTION); insecticidei 
Terbuf os (COUNTER) ; Insecticide, ~ematicide~ 
Toxaphene-Methyl Parathion (QUIMATOX-M); insecticideS 

See footnotes on next page. 
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Table 3. Restricted and/or U.S. prohibited pesticides 
currently used in El Salvador. (Con't) 

FOOTNOTES 

1 These products are not permitted for use in U.S. 

2 Only liquid formulations are restricted; granules were under 
special review but most uses were voluntarily withdrawn by 
the manufacturer. 

3 For use on non-food crops only in U.S. 

4 Only formulations with 15% ai or greater are restricted. 

5 Toxaphene not permitted for use in U.S. 
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on the fields of farmers in the ATAC phase of the project as well 
as in demonstration plots. Growers already use most of the 
restricted use pesticides in ES. It will put the ATAC personnel 
and project growers with AID/SF credit at a distinct disadvantage 
to growers without AID credit if they are not allowed to utilize 
these pesticides where required in emergency situations when 
proposed alternatives have failed to control a seriously damaging 
pest. 

AIFLD, FUSADES/DIVAGRO, and the MAG/DDA plant protection and 
agromedical groups are aware of dimethoate, paraquat, synthetic 
pyrethiod, and metaldehyde hazards. The DLDP does not plan to 
distribute three of these pesticides to farmers, unless needed on 
an emergency basis to control a major pest outbreak. Otherwise, 
use of dimethoate would be for small-scale experimentation, 
training, demonstrating safe use to farmers, or small-scale 
control programs carried out by project staff. Metaldehyde can 
be used with the restriction that the label must bear the words 
in Spanish "this pesticide may be fatal to children and dogs or 
other pets if eaten. Keep children and pets out of treated 
area". For all cases, ATAC technicians will see that protective 
clothing will be worn. 

Paraquat presently is used widely in ES, and there is no known 
substitute per se. A partially effective alternative is the 
herbicide glyphosate (ROUNDUP). Use of glyphosate would greatly 
reduce the hazards (see Table 4 for comparison in toxicity of 
paraquat and glyphosate). Research in the Cook Islands (South 
Pacific) and other areas has shown that, when mixed with the 
common fertilizer urea, glyphosate is effective at reduced 
rates and, therefore, less costly. This AID Project affords 
another opportunity to test this approach in ES and to seek 
other cost-effective alternatives, both chemical and 
nonchemical, to paraquat and other pesticides that present high 
risks. 

The synthetic pyrethroids are presently widely used in ES, and 
they are aware of the fish, aquatic arthropod, and bee hazards. 
Those requested for consideration of special approval will only 
be used in emergency situations as previously discussed. A 
detailed discussion is given in Section 2.5 and 2.6 of this 
program. 

The ATAC phase of this project features an effective training 
component on pesticide safety and will provide protective 
equipment and clothing to project staff and will make them 
available to farmers in the microenterprises and encourage their 
use. In addition, the proposed institutional linkages of the 
project will provide considerable technical assistance in 
pesticide management that is research based to seek safe, cost- 
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effective pesticide application techniques and alternative 
control strategies. 

Not all the pesticides used in El Salvador (Tables 1,2 and 
Appendix 5) have been registered by EPA for use in the US 
(noted as "not registered") . However, the FA0 and WHO of the 
United Nations have recommended "residue tolerances" for some 
of these materials. A residue tolerance is the amount 
(expressed in parts per million) of a pesticide that may legally 
and safely remain in or on any raw farm products at the time 
these products are sold for consumption by humans or livestock. 
Another aspect of the project will be to provide assistance in 
seeking alternative, non-restricted use pesticides for use on 
project crops that meet EPA criteria. This could include 
special requests by AID/ES to AID/W to use some of these less 
toxic products based on WHO/FAO tolerances. None are being 
requested at this time as part of the EA, due to numerous EPA 
registered products being available for registration with MAG/DDA 
and imported for use on the project. If adequate products from 
this list cannot be imported, additional products may need to be 
selected for submission for approval. 

Four of the pesticides in Table 2a were issued (or have 
ingredients that have been issued) a so-called I1Rebuttable 
Presumption Against Registration1' (RPAR) by EPA: 

*captan (CAPTAN). 
*carbofuran (FURADAN). 
*mancozeb (DITHANE M-45) 
*maneb (MANZATE, DITHANE) 

The RPAR process is now designated as l1Special Review1' to gather 
information and stimulate public debate about a pesticide being 
scrutinized because of adverse effects on human health or the 
environment. If at the end of this process the risks are found 
to outweigh the benefits, the pesticide may be cancelled 
(banned) or greatly restricted in the US. Section 111.2.5 
discusses why a Special Review has been issued for captan 
(CAPTAN) and carbofuran (FURADAN). 

2.2. Basis for Selection of the Proposed Pesticides (b) 

After research conducted by Dr. Saul Edgardo Contreras Galvez 
(QUINTEGRA/DLDP) and discussions with the MAG/DDA Director, Dr. 
Rolando Martinez Melara, Aristides Magana, and Ing. Plutarco 
Elias Echegoyen Ramos; Ricardo Antonio Molins and Cesar Hanania 
Chavez (FUSADES/DIVAGRO); and Stanley Kuehn (CLUSA-Farmer 
Cooperative Associations), and Sr. Raul Eduardo Gochez S. and 
Ing. Oscar A. Irigoyen (APA-Agrichemical Dealers Association), 
the lists in Tables 2, 3, and Appendix 5 were compiled. The 
pesticides in Table 2a that are registered for use in El 
Salvador, are locally available, and are presumed to be 
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effective. Table 2a also includes other general use pesticides 
that have been issued tolerances by EPA for some of the proposed 
project crops. These products can be used only if they can be 
registered for use in ES. Some of them may be needed to replace 
more toxic products that cannot be approved for use on the 
project. There is a lack of research data for all crops in the 
country and, therefore, little published data are available to 
judge effectiveness. It is the goal of the proposed linkages and 
suggestions to support the research phase of other projects to 
address part of these needs and the pesticides being investigated 
include, but are not limited to, those on the list of approved 
pesticides. 

A list of pesticides currently available for purchase in ES 
(Appendix 5) which are considered to be too toxic for use in the 
project or which have been cancelled/suspended by EPA is in Table 
3. A list of pesticides that have been banned from use in ES are 
listed in Appendix 5. A list of all pesticides currently 
registered in El Salvador also appears in Appendix 5. The 
current status of EPA registration for each product is indicated. 

2.3. Effectiveness of the Requested Pesticides for the Proposed 
Uses (f) 

The pesticides listed in Table 2 have been evaluated under a 
variety of conditions, including those of the Central American 
region, and found to be effective for some of the pests attacking 
the crops indicated. However, as previously indicated, little 
published data are available on the efficacy of these products in 
El Salvador. Few pesticides are registered in the U.S. for use 
on crops such as coffee, platano, sesame, and yucca, being 
proposed for production as project crops. Therefore, one of the 
objectives of the institutional research linkages of the project 
should be to encourage research on the efficacy, residue 
dissipation, and cost/benefit data on products needed to control 
those pests on those crops where registered, non-restricted use 
pesticides are not available. Where residue data are needed, 
consideration should be given to the use techniques being 
utilized by the Regional IR-4 Project specifically designed for 
such studies. This information can be obtained by contacting the 
Interregional Research Project No.4, New Jersey Agricultural 
Experiment Station, P.O. Box 231, Rutgers University, New 
Brunswick, NJ 08903-0231; Ph. 201-932-9575; FAX 210-932-8481. 

Another reason for needing the research project linkages is the 
loss of many of the "minor usew registrations of some of the 
general use pesticides during the re-registration process that is 
currently in progress in EPA. An example of the impact this can 
have is the case of diazinon. Use on proposed project crops 
such as beans and peas has been dropped. Additional crop 
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registrations for CIBA-Geigy along with an extensive list of 
other proposed changes by other companies are included in Annex 6 
of the recent EA by Vega and Ward (1989). A copy of a summary of 
the National Resources Defense Council (NRDC) law suit also is 
included as it may lead to legislation in this area. The impact 
of other pending legislation such as the Dingle Amendment could 
also critically impact the importance of this proposed component. 

A sample of the pest management guides currently in use in AIFLD 
and FUSADES/DIVAGRO can be found in Appendix 6. Dr. Saul E. 
Contreras G. prepared a list of pests and diseases attacking most 
of the proposed project supported crops. Pesticides normally 
used for each pest along with possible alternative products and 
available IPM strategies are also listed. The original list was 
reviewed and modified by project personnel to fit project 
farmers. The final list is included in Appendix 6. As can be 
noted, most of these products are in the EPA restricted use 
category and will be prohibited from use or mention in management 
guides for use under this project. In some cases this will leave 
only Bacillus thurinqiensis (B.T.), diazinon, or malathion, for 
them to suggest as a control alternative for some pests listed. 
It is well known that B.T. is most effective at low population 
levels; therefore, the EA team is very concerned as to what will 
happen if these pests occur at outbreak population levels and 
crop destruction is imminent. Use of restricted use but highly 
effective and safe (with proper training) pesticides could save 
the crop and the grower's ability to repay the crop production 
loan if use can be approved under such nemergencytt situations, if 
illegal residues will not result. If an emergency situation 
occurs, AID/ES may want to make special provisions to use 
selected restricted use pesticides such as some of the synthetic 
pyrethroids. However, they must be known to be effective, 
registered for use on that Crop, and will not threaten aquatic 
habitats. Guidelines for the development of such a program is 
outlined below and in Section 2.4. 

Since project ATAC personnel need to have extensive training 
(Chapter I11 1.5) in pesticide use and management, it is proposed 
that this training be made equivalent to that required for the 
commercial certified applicator license in the U.S. 
Consideration should then be given by AID/W to allow the use of 
restricted use pesticides under an emergency situation as that 
described above where general use pesticides are deemed 
ineffective and signifiant crop losses will occur if the RU 
pesticide is not used. At a minimum they should be allowed to 
use selected RU products under the direct supervision of ATAC 
personnel. 

The MAG/DDA has agreed in principle to collaborate with AID/ES 
to approve the use of RU pesticides by ATAC personnel and farmer 
cooperatives in emergency situations. They are willing to work 
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with the ATAC Project Manager and ATAC P/PM Coordinator in 
developing this program. Dr. Rolando M. Melara, Director of DDA, 
indicated he would consider allowing AIFLD/DLDP-ATAC technicians 
to call on DDA field personnel to make an inspection and certify 
that an emergency situation did or did not exist. Dr. Melara 
indicated that an "Official CertificateBt could be designed and 
used. A copy of the completed form would be forwarded to the 
central office. The EA team suggests that DDA supervisors 
occasionally make a Igsurprisew re-inspection to keep the system 
operating correctly. 

The DLDP/ATAC and DDA technicians should collaborate to develop 
the list of needed RU pesticides which would be needed for 
approval as soon as possible. This list should then be submitted 
to AID/ES for submission to AID/W for approval. Consideration 
for inclusion on the list should be given to the synthetic 
pyrethroids with lower mammalian toxicity (Table 2b) where 
aquatic systems are not involved in close proximity. 

2.4. Availability and Effectiveness of other Pesticides or Non- 
chemical Control Methods (i) 

Proposed pesticides, as well as others, are available through 
commercial outlets (Appendix 5) and as contraband in El Salvador. 
Table 4 lists the insecticides imported and are listed by the 
decreasing $US value imported. Similar lists arranged 
alphabetically are given in Appendix 5. 

The area planted to each of the major basic grain crops is given 
in Table 5A for 1986-1990 and shows at least a temporary increase 
in area. The corresponding decrease in insecticide and increase 
in herbicide importations (Table 5B.) is due to increases in 
basic grains and a corresponding decrease in cotton. This is 
also used to explain the decrease in methyl parathion and 
increase in methamidophos use (Table 5C). 

Crop rotation, use of clean (pest free) planting material, 
destruction of diseased crop plants, crop residue destruction, 
biological control, and a host of other cultural practices reduce 
pest severity. This project will encourage the use of these 
kinds of nonchemical control methods in its programs. 

For example the diamond-back moth, Plutella xylostella (L), is a 
problem in cabbage. Successes of the Commonwealth Institute of 
Biological Control (CIBC, Trinidad) and Escuela Agricola 
Panamericana (EAP) with releasing the parasite, Apanteles 
plutella, against diamond-back moth should be noted. This 
project should establish a strong relationship with CIBC and EAP 
to attempt to exploit biological control successes (Bottrell, 
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Table 4. Importations of insecticides by formulated products, 
arranged by value, 1990. 

COMMON NAME $ us 

LAMBDA-CYHALOTHRIN 660,818 
CHLORPYRIFOS 2.5G 284,873 
PHOXIM* * 207,504 
OXAMY L 192,814 
METHYL PARATHION 162,508 
MALATHION* 134,050 
TERBUFOS 125,000 
CARBOSULFAN 111,750 
CHLORFLURAZUM* * 103,950 
DIAZINON* 100,100 
FENTHION 87,514 
PERMETHRIN 87,200 
DELTAMETHRIN** 86,400 
CHLORPYRIFOS 4E 83,939 
DDVP 79,160 
CHLORPYRIFOS 5 G 73,481 
TRUENO* * 64,000 
BIFENTHRIN 61,500 
DISULFOTON 46,500 
BACILLUS THURINGIENSIS 39,165 
PROFENOFOS 29,000 
DIMETHOATE 15,696 
ISOFENPHOS 13,400 
CY FLUTHRIN 5,725 
POLO** 5,000 
PROPOXUR 2,650 

* GENERAL USE 
**  NOT REGISTERED IN USA 

SOURCE: Data Compiled by Dr. Saul Contreras from MAG/DDA records. 
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Table 5. Basic grains production and trends in pesticide use 
in El Salvador, 1980-1990. 

TABLE 5.a. Amount of area planted in basic grains from 1987 - 
1990 in El Salvador (MANZANAS = Mz; 1 Mz = 0.7 Ha.). 

YEAR CORN BEANS RICE SORGHUM ............................................................... 
1986/87 368,100 87,100 17,200 171,500 
1987/88 398,500 89,300 16,700 178,700 
1988/89 402,800 96,100 19,700 174,200 
1989/90 394,750 91,600 22,200 170,900 

TABLE 5.b. Importations of pesticides during the period 
from 1980-1990 IN El Salvador. 

VALUE OF 
YEAR IMPORTATIONS % OF TOTAL IMPORTATIONS 

$ us INSECTICIDES HERBICIDES FUNGICIDES .............................................................. 
1980 14,947,465 77.31 18.39 3.80 
1985 26,286,716 65.05 28.46 6.48 
1990 17,124,233 45.32 47.99 6.68 

TABLE 5.c. Use of methyl parathion and methamidophos 
from 1980-1990 IN El Salvador. 

VALUE OF 
YEAR IMPORTATIONS % OF TOTAL IMPORTATIONS 

$ us METHYL PARATHION METHAMI DOPHOS 

SOURCE: Data compiled by Dr. Saul Contreras from MAG/DDA records. 

36 
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1989). Also the latest data on the use of this parasite in the 
IPM Project at the Escuela Agricola Panamericana (EAP) should 
also be obtained from Dr. Keith Andrews in Honduras. (Dr. 
Andrews address is EAP, El Zamorano, Apartado Postal 93, 
Tequcigalpa, Honduras; Phone (504) 33-27-17 or 33-31-73; FAX 
(504) 32-85-43.) The successful use of Bacillus thurinsiensis in 
the cabbage production areas in ES has previously been cited. 
This product was also a major component in the IPM programs 
observed at the three FUSADES/DIVAGRO experimental farms visited 
by that project's EA team (Vega and Ward 1989). 

Further, demonstration plots under the control of this project 
and the proposed linkages with IPM research projects should 
result in their being apprised of a variety of alternative, 
legitimate control tactics aimed at evaluation of cost/benefit of 
what will emerge as ''optionsn for ultimate farmer user groups. 
This is a prime methodology for educating farmers to concepts of 
multiple and alternative tactics. 

2.5.El Salvador's Ability to Regulate or Control the 
Distribution, Storage, Use, and Disposal of the Requested 
Pesticides (j) 

The inappropriate use of pesticides is a classic example of the 
existence of external costs (externalities in economic jargon). 
External costs are the detrimental effects arising from pest 
control action, which affect parties other than the pest control 
decision-maker, but for which no compensation is paid. Pesticide 
external costs may be monetary or can be expressed in terms of 
reduced human health, adverse effects on animals, loss of yield 
potential, or negative environmental spill-overs. Since these 
costs do not directly affect the pesticide user, they go 
unnoticed and do not enter the pesticide use decision making 
process, leading to potential overuse. Three common approaches 
are used to reduce these losses. They are: 

1. Education - training farmers, manufacturers, business 
persons, and health personnel of the consequences 
of their act ions. 

2. Market intervention - increasing pesticide prices 
through taxes or other forms of governmental 
action to force the recognition of the external 
cost by the user and potentially, provide a method 
of compensation to the bearers of the external 
costs. 

3. Governmental regulation - prohibition or control of 
pesticide use and manufacturing through the legal 
system. 
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Since the second approach requires valid estimates of the 
external costs, which are often difficult to obtain, education 
and/or regulation are commonly implemented by governments to 
reduce external costs. 

El Salvador is no exception. The GOES has recognized the 
existence of pesticide externalities through the establishment of 
pesticide control regulations and through its desire for 
increased training for pesticide users. The Pesticide Control 
Act of 1973 (Decreto No. 315), and its related regulations 
(Decreto No. 28, Oct. 15, 1979) provide for the control of the 
manufacturing, reformulation, storage, importation, sale, use, 
and certification of applicators of pesticides in El Salvador. 
Responsibility for its enforcement resides with the Ministry of 
Agriculture (MAG) through its Department of Plant and Animal 
Protection (DDA). The present capacity of DDA is inadequate to 
monitor and enforce the law. The funding of the PRISA project by 
the World Bank (WB) and Banco International de Desarollo (BID) 
hopefully will change this situation. Dr. Rolando M. Melara, 
Director of DDA, indicated part of the project would provide 
vehicles for his inspectors. Plans are to visit each major 
distributor of agrichemicals at least four times per year with 
the help of these funds. Plans are already being made by MAG/DDA 
to take advantage of the FUSADES/ DIVAGRO/QA Applicator 
Certification Program by sanctioning their training and 
certification program. Dr. Melara responded positively to the 
FUSADES/DIVAGRO/QA proposal in this regard and a copy of the 
acceptance letter appears in Appendix 7. 

This project affords another opportunity to stimulate more active 
participation of the Ministry of Agriculture in pesticide use 
monitoring, enforcement, and training. The DDA must be mobilized 
at least to the extent indicated above if restricted use 
pesticides are to be used on this project. A legalized training, 
licencing, and enforcement program must be in place to enforce 
the certification program. They may also need to be involved in 
the certification of emergency situations requiring the use of RU 
pesticides. This possibility will be discussed in a following 
section. The following activities are suggested to accomplish 
this increased participation and are as follows. 

Development of a coordination committee composed of 
representatives from AIFLD, DIVAGRO, DDA, OIRSA, and FA0 
to finalize the new Plant and Animal Health Protection 
Law delegating the necessary authority and providing the 
infrastructure to enable DDA to randomly sample and 
analyze shipments of foodstuffs proposed for export or 
import for pesticide residues. A major goal would be to 
encourage the enforcement of the pesticide applicator 
certification law. 
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2. Initiation of the proposed linkages with institutions 
with IPM research components, including CENTA, as 
outlined in chapter four. 

3. Development of an education and training program in 
cooperation with the DIVAGRO/QAP and DDA inspectors 
located in the regions to improve pesticide safety and 
sample selection and preparation of samples of crop 
residue samples and agrichemicals at the producer level. 

4. A pesticide residue surveillance program aimed 
specifically at the ATAC farmers, who provide crop 
outputs to the agribusiness groups for exportation. 

2.6. Ability of AID to Regulate or Control the Distribution, 
Storage, Use, and Disposal of Pesticides in the Agribusiness 
Development Project ( j ) 

The AIFLD/DLDP-ATAC project manager or a designated technician 
should develop and oversee implementation of a plan that includes 
monitoring of the following: 

* Safe use practices of pesticides by project personnel and 
participating farmers. Special attention will be given to 
the observation of established thresholds prior to 
treatment. 

* Pesticide efficacy. 
* Potential environmental impacts resulting from pesticide 
use. Special attention will be given to population changes 
of natural enemies, honey bees, and other selected indicator 
species in treated areas. 

* Potential environmental impacts resulting from the total 
DLDP activities. Baseline sampling should be conducted 
before any ATAC tech-pack recommended changes are made and 
resampled periodically after initiation to measure project 
caused changes. This should include, at a minimum, 1) 
Samples to determine possible changes in species diversity 
of both plants and animals; 2) Pesticide residues in soil 
and surface and ground water (see minimal sampling scheme in 
Annex 4); and 3) Worker safety as determined by periodic 
cholinesterase sampling. 

The monitoring program should include periodic sampling of water 
above and below project areas, residue analyses of edible 
produce, and cholinesterase sampling of workers subjected to 
frequent organophosphate and carbamate pesticide exposure. 
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(Details of the monitoring and environmental sampling program are 
outlined in Annex 4 . )  The Pesticide Laboratory in CENTA of the 
MAG can service these Project needs. The CENTA laboratory has 
the responsibility for determining the quality of pesticide 
formulations entering and/or used in the country, and for 
monitoring pesticide residues in food products, the environment, 
and for human health effects due to pesticide exposure. For 
practical reasons, monitoring should be kept to a minimum until 
the FUSADES/DIVAGRO-QA Laboratory is equipped to assist with the 
analyses. 

In the meantime, an arrangement needs to be worked out between 
AIFLD/DLDP-ATAC and the CENTA Laboratory for direct payment of 
services or direct supply of the needed reagents. If payment 
goes to MAG headquarters, funds are often weeks late in reaching 
the laboratory, forcing suspension of operations for lack of 
reagents. The lab should work out a relationship with Mr. Bruce 
Mann at the University of Miami School of Medicine (Department of 
Epidemiology and Public Health, Environmental Epidemiology Unit, 
Chemistry/Toxicology Laboratory, 12500 S.W. 152 nd St., Building 
D, Miami, FL 33177; Phone 305-284-7328; FAX: 305-284-7325) or 
another approved pesticide residue lab in the US and duplicate 
samples occasionally sent for calibration and verification of 
techniques. Residue analyses at the MAG/CENTA lab currently cost 
$46.90 (US) each chemical and pesticide quality analyses are 
$37.50 (US) . 
The AIFLD Project manager or his designated technician will be 
responsible for immediately correcting any unsafe practices 
detected by monitoring. 

In regular AID projects careful control can be exerted in the 
selection, purchase, extension, use, and disposal of pesticides. 
Particular attention is given to assuring that only general use 
pesticides are used. This is the case with the agricultural 
microenterprises since control can be exerted in the purchasing 
phase. However, unless special measures are taken, only limited 
control can be assured in situations such as the SF since the 
farmers are provided with funds by the SF or intermediary credit 
institutions (ICI1s) and the farmers can purchase whatever they 
want. However, there will be opportunities for control through 
the technicians providing the technical assistance and 
recommending safe technical packages. Also, the training 
programs should stress purchasing the approved pesticides. All 
too frequently, highly toxic pesticides are used or pesticides 
which are bio-accumulative and persistent. Many of the chemicals 
currently purchased (Appendix 5) are either banned or severely 
restricted for use in the U.S. A number of possible ways of 
controlling what a farmer purchases have been explored; however, 
all but one seems, at first glance, unwieldy and unworkable. One 
method has merit and a version of it should be incorporated into 
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the project. This is only feasible on the scale indicated for 
the non-traditional export crops proposed for the project. 
Random, infrequent (e.g. one-third that of export crops) sampling 
of basic grains could provide some grower interest and will help 
bring the activity into compliance with AID Reg. 16. This would 
result in an a reduction of the problems associated with the 
exportation and internal consumption of fruit, vegetables, and 
basic grains with illegal or excessive pesticide residues. 
However, the residue program will only be required on export 
crops. 

In essence, the following steps are required: 

1. Place a condition into the AIFLD/SF grant or AIFLD/DLDP 
agreement that the SF will agree to withhold future years 
loans to farmers who use pesticides other than "approved 
pesticidesw. To assure compliance, maintain a list of 
farmers who have failed to comply with this agreement. 
Enforcement would be subject to an appeals procedure as 
outlined below. 

2. Provide training in safe use of the approved pesticides 
along with assurances during the training program that the 
approved pesticides will indeed be effective. Efficacy 
should be proven in demonstration plots and through the IPM 
research linkages already discussed. 

3. To continue to strengthen the capabilities of MAG, establish 
an inspectorship to sample farm produce, at random, and 
without prior notice, on farms of loan recipients, 
concentrating on farms with export crops, at least 
initially. 

4 .  Analyze samples in appropriate laboratory and notify the 
farmer, SF or other loan institution, ATAC technician, and 
proper enforcement officials of any farmer who is not 
cooperating, based on the finding of excessive residues or 
residues of non-approved pesticides. Since no Salvadoran 
laboratory is currently capable of performing such analyses 
on a routine basis, the first yearts monitoring may have to 
be conducted in collaborating U.S. laboratories until the 
lab being constructed by FUSADES/DIVAGRO is completed. 

5. All of the above, of course, is based on agreement of the 
farmers, as a condition of the loan, to have their crops 
sampled. 

In the operation of this monitoring program, an appeals system 
must be developed to allow affected farmers to obtain the results 
of a second analysis or show proof of purchase of approved 
chemicals, evidence of drift or sabotage, or other extenuating 
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circumstances. The possibility of prior years pesticide should 
be considered. This has occurred on the CLUSA cooperative 
projects. Soil samples should be taken and analyzed to confirm 
or refute this possibility. Consideration could be given to 
sanctions being enforced during the first two years only after a 
second offense, especially in the case of drift, residue 
carryover or sabotage. However, care must be taken to avoid 
letting illegal or excessive residues enter either domestic or 
export marketing channels. 

The residue testing program and other monitoring programs should 
be reviewed at each planned project evaluation to determine cost 
effectiveness in achieving stated goals. However, a special two- 
year evaluation should be conducted with the involvement of IPM 
consultants and AID/W to evaluate this as a method of enforcing 
A.I.D. regulations and mitigating the effects of the proposed 
emergency use of RU pesticides. 
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CHAPTER FOUR: 

ENVIRONMENTAL CONSEQUENCES AND MITIGATING MEASURES 

1.0. POTENTIAL EFFECTS FROM PESTICIDE USE 

1.1. Extent to which the Proposed Pesticide Use is Part of an 
Integrated Pest Management Program (c) 

Reliance on pesticides alone is expensive and these rarely give 
lasting control. Pests often become physiologically or 
behaviorally resistant to pesticides used extensively. Such 
resistant pest strains offer serious consequences to both farmers 
and the general public. Resistance is most likely to occur in 
areas where sole reliance is placed on pesticides and use is 
heavy. Control failures and resistance problems have been 
suspected for several insects, especially in the cotton growing 
areas of ES. According to Dr. Ranier Daxl, a German (GTZ) 
technical assistance leader in IPM working with CENTA, whiteflies 
attacking beans are also resistant in some areas. 

Experience worldwide has shown that the best way to avoid pest 
resistance and also to increase and sustain agricultural 
production is to employ a variety of control tactics, including 
biological (predator, parasite, and pathogenic natural enemies 
of pests), cultural, genetic, physical, and legislative. This 
multi-tactic, balanced approach is termed integrated pest 
management (IPM) or I1manejo integrado de plagasl1 (MIP). 

Under IPM/MIP, crops are regularly monitored (called llscoutingv) 
for presence of pests, natural enemies, and other factors which 
may influence a decision concerning a control measure. 
Pesticides are applied only as pest populations have exceeded 
unacceptable density levels (economic thresholds) and there is 
reasonable assurance that pesticide use will be profitable and 
non-disturbing to the environment. 

The IPM concept is currently playing a role in Salvadoran 
agriculture. Multi-tactic approaches can now be found: for 
example, the cabbage production packages being used include 
the use of Bacillus thuringiensis product for "worm" control. 
However, much improvement can be made in monitoring programs and 
use of economic injury levels and thresholds. This AID project 
must be revised to stress training and technical assistance to 
advance IPM concepts and techniques in El Salvador. However, 
development and implementation of IPM will be a long-term 
undertaking. During the 3 year duration of this project, one 
should seek movement toward IPM where pesticides are truly 
only used on an "as neededm basis. This will require IPM 
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research on specific crops and pests to provide alternative 
tactics. 

It is AID policy to stress IPM and make every effort to 
minimize the use of pesticides. The ATAC phase of this 
project certainly fulfills this requirement for existing or 
"shelfm IPM technology they plan to extend to producers of non- 
traditional crops. However, there is no provision made to 
conduct the research needed to test alternative IPM management 
strategies on the specific project crops under Salvadoran 
conditions. Past experience in AID projects shows that this can 
only be accomplished by budgetary "set-asidesf1 6r the creation of 
special projects, so that within the term of the project there is 
assurance that needed testing and technical assistance will be 
accomplished. Short-term technical assistance from plant 
protection specialists in the US in a collaborative effort with 
local plant protection scientists is considered to be a key 
part of this process. Only in this way can there be assurance 
of completion of successful field trials and studies in the short 
term and a trained, experienced team to continue IPM research 
after the project is terminated. 

In the case of the AIFLD/DLDP project it is beyond the scope of 
the project to get heavily involved in IPM research. Therefore, 
it is recommended that the project staff develop strong linkages 
with established IPM research groups in the Central American 
Region. Several such institutions are listed below. 

These pest management research activities should focus, at a 
minimum, on the following: 

a) identification of the nature and magnitude of existing 
pest management problems; 

b) assistance in the design and identification of a 
testing/evaluation program on appropriate pesticide use 
and efficacy; 

c) design of a system of pesticide and alternative 
technology field trials and evaluation which will 
include some form of crop insurance for participating 
farmers ; 

d) identification, training, and use of appropriate 
personnel to monitor and evaluate field testing 
programs ; 

e) training in the safe use, handling, application, and 
storage of pesticides; and 
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f) sensitization of farmers as to the advantages of an 
integrated pest management program. 

These field testing programs should include one or more, 
as appropriate, studies related to: 

a) use of parasites, predators, and biorational pesticides 
as alternate pest control agents; 

b) investigation related to crop loss assessment and 
establishment of llprotocolll treatment threshold 
recommendations; 

c) use of crop varieties which show acceptable levels of 
resistance to local pests; 

d) effectiveness of crop rotations to reduce nematodes, 
disease, and soil pests; 

e) maximized use of mechanical and/or cultural control 
based on availability of labor inputs; and/or 

f) evaluation of the status of pesticide resistance and 
alternative control measures. 

Although the proposed pesticide use is not part of an IPM 
program, development and testing of IPM systems for a number of 
crops of interest to the project (e.g., maize, beans, rice, 
cabbage, tomatoes, bell pepper) has been underway for several 
years in a number of countries in Central America, including El 
Salvador. These IPM systems are the result of the efforts of a 
number of national and international institutions, including the 
Centro Agronomico Tropical de Investigation y Ensefianza (CATIE); 
Escuela Agricola Panamericana (EAP); Agricultural University, 
Wageningen, The Netherlands; Gesellschaft fur ~echnische 
Zusamrnenarbeit (GTZ); and MAG1s Centro Nacional de Tecnologia 
Agropecuaria (CENTA), independently, and in collaboration. IPM 
guidelines for maize, tomatoes, bell peppers, and cabbage were 
published in 1990 by the CATIE/EAP Regional IPM project RENARM 
(Regional Natural Resources Management Project) funded through 
ROCAP the regional AID office. In addition, pest management 
recommendation manuals, pest identification leaflets, and related 
literature for basic food crops, most of which is applicable to 
agricultural conditions in El Salvador, have been developed 
during the past few years by the IPM project in Honduras, which 
is implemented by the EAP. Also, DIVAGRO has published IPM 
guides for some of the export crops (FUSADES/DIVAGRO 1990a). 

Finally, pesticide management and safety guides, bulletins, and 
training manuals are available from a wide number of sources, 
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such as the Consortium for International Crop Protection (CICP), 
Pan American Health Organization (PAHO), CATIE, EAP, the 
University of California, University of Florida, Universidad 
Nacional de Costa Rica, DIVAGRO, individual agrichemical 
companies, and Groupement International Produits Agrochimiques 
des Associations Nationales de Fabricants de Produits 
Agrochimiques (GIFAP) . 
The DLDP should strive to obtain part of the extensive literature 
on IPM programs and training materials in the area of pesticide 
management and safety. The literature should then be made 
available to the technical assistance personnel employed in the 
DLDP/ATAC. This would be a valuable contribution in the effort 
to expand and amplify these individual's knowledge and awareness 
of the risks and hazards associated with pesticide use. 
Establishing a linkage with the FUSADES/DIVAGRO computer 
literature capabilities would help satisfy part of these 
requirements. Furthermore, organization and presentation of 
seminars, workshops, and field days in pesticide management and 
crop specific IPM practices to project beneficiaries would 
strengthen and support the capabilities of these individuals to 
deal more effectively with crop protection and pesticide matters 
in the daily performance of their duties. 

In order to more efficiently and effectively promote appropriate 
pesticide use and the adoption of integrated pest management 
practices in the crops emphasized by the project, a single 
individual must be made responsible for supervising and 
coordinating the pesticide and pest control activities conducted 
by the separate institutions linked to this project. This EA, 
therefore, recommends that the Project contract a local crop 
protection specialist, with training in one of the major IPM 
disciplines (entomology, plant pathology or weed science), and 
practical experience in pest management research and/or 
extension, to serve as Pest/Pesticide Management Coordinator for 
the project. This person will be responsible for: a) 
backstopping technical personnel in AIFLD, UNOC, UCS, FOES, and 
AID in pest and pesticide management related matters; b) 
coordinating and planning IPM and pesticide management training 
for project personnel with host country [FUSADES/DIVAGRO, CENTA, 
and Asociacion de Proveedores Agricolas (APA)] and international 
or regional organizations (CATIE, EAP, GTZ, OIRSA) ; c) 
implementing linkages with the aforementioned FUSADES/DIVAGRO 
computer database; d) designing and implementing, with the 
assistance of other project personnel, monitoring programs for 
pest management and pesticide use practices; e) setting up and 
maintaining a small, practical pest/pesticide management 
reference library for the project; f) establishing and 
maintaining professional contacts with individuals and 
institutions involved in pest/pesticide management activities in 
El Salvador and other countries; and g) providing overall 
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leadership and evaluation in IPM matters for the project, 
including suggestions for strengthening and upgrading project 
pest/pesticide management efforts. 

1.2. Methods of Application and Availability of Appropriate 
Application and Safety Equipment (d) 

If pesticides are used, the project would primarily utilize 
lever-operated, hydraulic backpack sprayers. Foliar applications 
would be made primarily with these sprayers. However, granular 
pesticides would be incorporated in the soil and rat and slug 
baits would be selectively placed in known rat habitats or in 
field margins. 

The project will require that the financial institutions include 
funds in the loan for the purchase and use of all appropriate 
protective devices and clothing if pesticides are included in the 
loan. The SF and DLDP/ATAC personnel will be required to verify 
funding for safety equipment upon AID/ES request. The 
agricultural microenterprise phase will see that this equipment 
is available for purchase in their businesses. Rubber boots and 
coveralls or long-sleeved shirts and full-length pants were 
observed by this EA team as being available in the market-place. 
However, approved face masks and rubber gloves were not found, 
but were reported to be available at some establishments in some 
areas. 

The project will provide and enforce the use of all appropriate 
protective devices and clothing - face masks, gloves, boots, and 
coveralls - for project personnel who apply pesticides. 
Agreement must be reached with all project contractees or 
grantees that the highest safety standards are upheld, and costs 
for protective devices and clothing must be a part of 
contract/grant budgets let by this project if pesticide use is 
proposed. It is the AIFLD/DLDP Project Manager's responsibility 
to see that pesticides are transported, stored, mixed, applied, 
and disposed of properly as specified on the pesticide's label 
and outlined in Annexes 1, 2, and 3. The project manager will 
see to it that the project follows the principles of safe 
pesticide management as outlined in ItThe World Bank Guidelines 
for Selection and Use of Pesticidest1. From time to time the 
Regional Bureau Environmental Officer will provide to the mission 
current AID/W interpretations of these guidelines. Minimum 
standards are given in the guidelines in Annexes 1, 2, and 3. 

Based on appropriate label statements on the pesticide package, 
AID/ES will require loan recipients to follow all recommendations 
on rates and frequency of application, time of application, and 
the number of days before harvest the pesticide may be applied. 
Failure to meet label standards will be grounds for the 
AIFLD/DLDP project manager's cancellation of specific grants, 
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c o n t r a c t s  o r  l o a n s  l e t  by t h i s  p r o j e c t .  P a r t i a l  enforcement of 
t h e s e  requirements  i n  t h e  ATAC w i l l  be accomplished through 
p e r i o d i c ,  random sampling of harves ted  c rops  and conducting 
r e s i d u e  a n a l y s e s  f o r  t h e  most l i k e l y  p e s t i c i d e s  t o  have been 
used.  However, t h i s  w i l l  r e q u i r e  t h a t  a  Salvadoran l a b o r a t o r y  be 
a v a i l a b l e  and have t h e  c a p a b i l i t y  t o  test  f o r  t h e  r equ i r ed  
p e s t i c i d e s .  Th i s  is being accomplished wi th  t h e  proposed r e s i d u e  
a n a l y s i s  l a b o r a t o r y  being cons t ruc t ed  and equipped by DIVAGRO. 

P e s t i c i d e s  should  be s t o r e d  i n  t h e i r  o r i g i n a l  c o n t a i n e r s  i n  a  
f a c i l i t y  s p e c i f i c a l l y  des igna ted  f o r  t h a t  purpose.  The f a c i l i t y  
should be  locked with  keys ass igned  only t o  au tho r i zed  personnel .  
A s i g n  r ead ing  llDANGER: PESTICIDE STORAGE AREAw ( i n  span i sh )  
should be  pos t ed .  P e s t i c i d e s  should never  be s t o r e d  n e a r  food,  
animal f e e d ,  animals  o r  d r ink ing  wate r .  The s t o r a g e  p l ace  should 
be i n  an a r e a  p ro t ec t ed  from t r o p i c a l  s torms and f i r e  hazards .  

Spec i a l  a t t e n t i o n  should be given t o  t h e  p e s t i c i d e  s t o r a g e  
f a c i l i t i e s .  Th i s  EA team observed t h e  p e s t i c i d e  s t o r a g e  
f a c i l i t i e s  a t  t h r e e  coopera t ives .  I n  each c a s e ,  a l l  c l a s s e s  of  
p e s t i c i d e s  were being s t o r e d  i n  t h e  same l o c a t i o n  a s  were 
f e r t i l i z e r s ,  hand implements, and i n  two c a s e s  w i th  p l a n t i n g  
seed.  Cross-contamination could occur  a s  w e l l  a s  damage t o  t h e  
p l a n t i n g  seed  by he rb i c ides .  Also,  i n  some c a s e s  t h e  s t o r a g e  
f a c i l i t i e s  were a  p a r t  of a  l a r g e r  b u i l d i n g  where fumes could 
p e n e t r a t e  t o  o f f i c e s ,  work a r e a s ,  and s l e e p i n g  a r e a s .  Sepa ra t e  
p e s t i c i d e  s t o r a g e  f a c i l i t i e s  should be cons t ruc t ed  and h e r b i c i d e s  
should be  s e p a r a t e d  from o t h e r  p e s t i c i d e s  and f e r t i l i z e r s .  

Empty c o n t a i n e r s  should never be reused - t h e r e  is no 
p r a c t i c a l  method f o r  removing a l l  of t h e  t o x i c  r e s i d u e s .  M r .  
P e t e r  Gore, Environmental O f f i c e r  AID/ES, sugges ted  AIFLD/DLDP do 
t h e  d i s p o s a l .  A refundable  d e p o s i t  on t h e  c o n t a i n e r s  can be 
r equ i r ed  and when they  a r e  r e tu rned ,  p roper  d i s p o s a l  can be 
accomplished.  

Liquid c o n t a i n e r s  should be t r e a t e d  a s  fol lows:  empty t h e  
c o n t a i n e r ' s  c o n t e n t  i n t o  t h e  spray  t a n k ,  d r a i n  i n  a  v e r t i c a l  
p o s i t i o n  f o r  30 seconds.  R e f i l l  t h e  c o n t a i n e r  1 / 4  f u l l ,  r i n s e  
and pour i n t o  t h e  t ank ,  d r a i n .  Repeat r i n s i n g  and d r a i n i n g  t h r e e  
t i m e s .  Use t h e  r i n s e  water  i n  t h e  sp raye r .  Punch s e v e r a l  l a r g e  
h o l e s  i n  t h e  c o n t a i n e r ' s  bottom. Bury t h e  c o n t a i n e r  i n  a  
des igna t ed  l and  d i s p o s a l  s i t e  on h igh  ground away from water .  

Conta iners  and smal l  q u a n t i t i e s  of  l e f t o v e r  p e s t i c i d e s  should be 
bu r i ed  i n  p i t s  i n  t h e  s o i l  about 1 / 2  meter deep. Bottoms and 
s i d e s  of  t h e  p i t s  should be l i n e d  wi th  l i m e ,  carbon,  cha rcoa l ,  o r  
o rgan ic  m a t t e r  such a s  l eaves ,  s t r aw  o r  o t h e r  p l a n t  d e b r i s .  Any 
of t h e s e  m a t e r i a l s  is a  good absorbent  and f a c i l i t a t e s  breakdown 
of t h e  chemical .  The p i t s  should be r e f i l l e d  and mounded above 
ground l e v e l  w i th  s o i l .  Empty paper  c o n t a i n e r s  and bags a l s o  
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should be buried in similar burial pits. The project will 
initiate an intensive training program in pesticide safety and 
management for project personnel, collaborators, and loan 
recipients as outlined in Annexes 1, 2, and 3. 

1.3. Acute and Long Term Toxicological Hazards, either Human or 
Environmental, Associated with the use of Pesticides and 
Measures Available to Minimize Such Hazards (e) 

None of the pesticides in Table 2, if used properly, pose a 
significantly high risk to applicators, farmers, or the general 
population. However, all pesticides are potentially hazardous to 
humans and the environment and should be treated with caution 
regardless of their relative toxicity. The potential health 
hazard depends on the toxicity and the amounts swallowed, 
absorbed or inhaled. The relative toxicity of a pesticide can be 
found by examining its LD value which is the amount of the 
chemical necessary to kill0 50% of the test animal population 
(usually laboratory rats). It is expressed in the weight of 
pesticide per unit weight of body (mg/kg) when swallowed (oral 
toxicity), absorbed through the skin (dermal toxicity) or 
inhaled. The latter value, inhalation toxicity, is usually 
expressed in parts per million (ppm) per unit volume of air. 

Pesticides with the lowest LDSO value are potentially the most 
toxic to humans. Ingestion of just a few drops to a teaspoon of 
a pesticide with an oral LDSO value of less than 50 might be 
sufficient to kill an adult person. An adult would probably have 
to consume 16 tablespoons to 1/2 kilogram or more of a pesticide 
with an oral LDSO of 5,000 before dying. However, the 
pesticide's formulation, percentage active ingredient, and other 
factors determine its actual hazard level. Rodenticides (rat 
poisons), for example, have low oral toxicity values but would be 
considered only moderately hazardous to humans because their 
pellet formulations contain only about 2% active ingredients. 

Acute oral and dermal LDSo values of most of the proposed 
pesticides are shown in Table 6. Acute toxicity results from a 
severe case of poisoning due to a single dose of exposure to the 
pesticide. 

Tables 1, and 6 show EPA's ''signal word1' for selected pesticides. 
These words have been assigned by levels of toxicity and appear 
on the labels of EPA registered pesticides. Table 7 gives 
criteria for signal word designation by EPA and equivalent 
categories used by MAG/DDA. Pesticides assigned the signal word 
"DANGER" are highly toxic compounds and are not recommended by 
EPA for general use. Materials showing the words "WARNINGn or 
l'POISONv also present a high potential hazard to the user. Some 
of the possible effects on humans are discussed below. 
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Table 6. Toxicity and EPA signal word for selected pesticides. 

Common name Acute LD5, 
and ~ctivity' mq/kq 

(brand name) Oral Dermal 

Acephate (ORTHENE) I 945 >10,250 
Aldicarb (TEMIK) I,N 0.9 >5 
Ametryn (GESAPAX, EVIK) H 300-400 >lo, 200 
Anilazine (DYRENE) F > 5,000 > 5,000 
Benomyl (BENLATE) F >lo, 000 >lo, 000 
Bensulide (PREFAR) H 271-1,470 - 
Biphenyl (DIPHENYL) F 3,280 - 
Bitertanol (BAYCOR) F >5,000 >5,000 

Bt (DIPEL) I 
Bupirimate (NIMROD) F 
Captan (CAPTAN) F 
Carbaryl (SEVIN) I 
Captafol (DIFOLATAN) F 

Carbendazim (BAVISTIN, F 
DEROSAL) 

Carbofuran (CURATURR, I,N 
FURADAN) 

Carbosul f an (ADVANTAGE, I 
MARSHALL, POSSE) 

Chloramben (AMIBEN) H 
Chlorothalonil (BRAVO) F 

CLORTOSIP, DACONIL) 
Chlorpyrifos (LORSBAN, I 

AGROMI L) 
Copper hydroxide (KOCIDE) F 
Copper oxychloride (CUPRAVIT) F 
Coumatetralyl (RACUMIN) R 
Daconate (DCPA) H 
Dalapon (DALAPON, REVENGE) H 
DCNA (BOTEC, BOTRAN) F 
Deltamethrin (DECIS) I 

Demeton Methyl (METASYSTOX) I,F 
Diazinon (BASUDIN) I,F 
Dibromochloropropane (NEMAGON)I,N 
Dicofol (KELTHANE) A, I 
Dienochlor (PENTAC) A 
Dimethoate (ROGOR, CYGON) A, I 
Dinocap (KARATHANE) A, F 
Diuron (KARMEX, DYNEX) H 

EPA 
Signal 
word2 

CAUTION 
DANGER 
CAUTION 
DANGER 
CAUTION 
CAUTION - 
WARNING 
CAUTION 
CAUTION 
CAUTION 
CAUTION 
CAUTION 
WARNING 

CAUTION 

WARNING/ 
DANGER' 
WARNING/ 
DANGER 
CAUTION 
DANGER/ 
WARNING 
WARNING 
CAUTION 
CAUTION 

- 
CAUTION 
WARNING 
CAUTION 

- 

WARNING 
CAUTION 
 WARNING^ 
 CAUTION^ 
WARNING 
WARNING 
CAUTION 
WARNING 

Note: See page 3 of 3 for footnotes. 

50 
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Table 6. Toxicity and EPA signal word for selected pesticides. 
(Cont'd) . 
Common name Acute LDSo EPA 

and ~ctivity' ms/ks Signal 
(brand name) Oral Dermal word2 

Endosulfan (THIODAN) 1,A 22.7-100 359->500 DANGER 

Ethoprop (MOCAP) IIN 61.5 

Fenamiphos (NEMACUR) N 5 
Fenoxaprop-ethyl (ACCLAIM, H 2,357 

FURORE) 
Fenthion (FENTHION) I 255-298 

Fluazifop-butyl (FUSILADE) H 1,490- 
3,328 

Fluometuron (COTORAN, METUR0N)H 8,900 
Fosethyl-A1 (ALIETTE) F 4,600 
Glyphosate (ROUNDUP, LATIGO) H 4,300- 

4,900 
Hexaz inone (VELPAR) H 1,690 

Iprodione (ROVRAL) F 
Isozophos (BRANCE, MIRAL, I 

TRIUMPH) 
Malathion (MALATHION) I 

Mancozeb (DITHANE F-45, F 
MANZATE 200, MANCOZIN) 

Maneb (MANEB, MANEX) F 
MCPB (TOPOTOX, THISTROL) H 
Mephosfolan (CYTROLANE) I 
Metalaxyl (RIDOMIL) H 
Metaldehyde (METALDEHYDE) M 

Methamidophos (MONITOR, I 
MTD , TAMARON) 

Methomyl (LANNATE) I 
Methyl parathion (BELLOTION, I 
FOLIDOL, FOLIPOLVO, FORITHION, 
PARATION METELICO, QUIMATION) 

Mevinphos (PHOSDRIN) I 
Monocrotophos (AZODRIN) I 
Oxamyl (VYDATE) IIN 
Oxycarboxin (PLANTVAX) F 
Oxyflurofen (GOAL, KOLTAR) H 
Oxythioquinox (JOUST,MORESTAN)I,A,F' 

2.4 WARNING/ 
DANGER 

80-200 DANGER 
>2,000 WARNING 

1,680- - 
2,830 
>2,420 CAUTION/ 

WARNING 
>lo, 000 WARNING 
>2,000 DANGER - CAUTION 

5,278 WARNING/ 
DANGER 

>5,000 CAUTION 
118- WARNING 

>3100 
4,100 CAUTION 

>15,000 CAUTION 

- CAUTION 
- CAUTION 

28.7 DANGER 
>3,100 D/WARNING 

630 CAUTION/ 
WARNING 

118-130 DANGER 

5,880 DANGER 
491 DANGER 

57 DANGER 
354  DANGER^ 

2,960 DANGER 
>16,000 CAUTION 
>lo, 000 WARNING 
>2,000 CAUTION 

Note: See page 3 of 3 for footnotes. 
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Table 6. Toxicity and EPA signal word for selected pesticides. 
(Cont Id) . 
Common name Acute LDSo EPA 

and ~ctivit~' ms/ks Signal 
(brand name) Oral Dermal word2 

Paraquat (GRAMOXONE) H 
Pendimethalin (PROWL) H 
Phorate (THIMET, RAMPART) I 
Phosphamidon (DIMECRON, SWAT) 4~ 
Phoxim (BAYTHION, VOLATION) I 
Propargite (OMITE, COMITE, A 

FENPROPAR) 
Propineb (ANTRACOL) F 
Propoxur ( BAYGON , PRENTOX, I 

UNDEN) 

Prothiophos (TOKUTION, I 1,500 
TOKUTHION) 

Sethoxydim (POAST) H 3,200 
Spreader-Sticker (TRITON) - 

Terbufos (COUNTER, TERBUGRAN) 1,N 3.5-9.2 
Thiabendazole (MERTECT, TECTO) F 3,100. 
Thiophanate (CARCOBEN, F >15,000 

TOPSIN-E) 
Thiram (THIRAM) F 780 
Triadimef on (BAYLETON) F 1020-1855 

Trichlorfon (DIPTEREX) I 150-400 
Triflurilin (TREFLAN, H >lo, 000 

S INFLUORAN) 
Trif orine (FUNGINEX) F >16,000 

Vinclozolin (ORNALIN, RON1LAN)F >lo, 000 
Warfarin (WARFARIN) R 3 

Zineb (ZINEB) F 5,200 

- DANGER 
2,260 WARNING 
20-30 DANGER 
267 DANGER 

>5,000 NOT REG. - DANGER 

>5,000 - 
>5,000 CAUTION/ 

WARNING/ 
DANGER 

>5,000 NOT REG. 

>5,000 CAUTION - WARNING/ 
DANGER 

1.1 DANGER - CAUTION 
- 
(CANCELLED) - CAUTION 

>5,000 WARNING 
CAUTION 

>500 WARNING 
3,700 WARNING 

CAUTION 
>lo, 000 DANGER/ 

CAUTION 
>2,000 CAUTION - WARNING/ 

CAUTION 
>2,500 - 

' Activity: A=acaricide, F=fungicide, H=herbicide, 
I=insecticide, M=molluscicide, N=nematicide, R=rodenticide. 

See Table 7 for explanation. More than one signal word 
indicates a difference in formulation (dry vs. liquid) or 

percentage active ingredient. 
WARNING = granules 
DANGER = liquid (liquid formulations cannot be used in the 
project) . 
All uses cancelled by EPA. 
A dash ( - )  indicates data are not available. 
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Table 7. Criteria used to establish pesticide toxicity 
categories (EPA signal words appear below category 
numbers). 

Hazard 
Indicators 

Toxicity Categories 
II I1 I11 IV 

"DANGER" ttWARNING" "CAUTION" "CAUTION" 

Oral LDS0 
(mg/kg 

50 or 50-500 
less 

Inhalation LDS0 0.2 or 0.2-2 
(mg/liter) less 

Dermal LDS0 200 or 201- 
(mg/kg) less 2,000 

Eye Effects Corrosive; Corneal 
corneal opacity 
opacity reversible 
not within 7 
reversible days; 
within 7 irritation 
days persisting 

for 7 days 

Skin Effects Corrosive Severe 
irritation 
at 72 
hours 

EPA Signal Word "DANGERII tlWARNING1l 

Spanish Signal It PELIGROtt ttCUIDADOtt 
Word 

MAG/DDA Label Color Red-Yellow Blue 

No corneal No 
opacity; irrita- 
irritation tion 
reversible 
within 7 
days 

Moderate Mild or 
irritation slight 
at 72 irrita- 
hours tion at 

72 hrs. 

"CAUTION" "CAUTION" 

" PRE - It PRE - 
CAUCION" CACTION" 

Green Green 

The word "POISONn and also a picture of a skull and crossbones 
appear on the labels of EPA registered in Category I. The 
MAG/DDA had designated an ttextremely toxictt (Extremedamente 
Toxico) Category that has one-tenth the values listed for EPA 
Category I (Appendix 5). 
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Table 8. Example pesticides according to categories. 

ORGANOPHOSPHATES 
Acephate, Azinphosmethyl, Bensulide, Chlorpyrifos, Demeton- 
methyl, Dichlorvos, Dicrotophos, Disulfoton, Diazinon, 
Dimethoate, Ethoprop, Fenamiphos, Fenitrothion, Fenthion, 
Formothion, Glyphosate, Isazophos, Malathion, Mephosfolan, 
Methamidophos, Methidathion, Methyl Parathion, Monocrotophos, 
Oxydemeton-methyl, Oxydemeton-S, Parathion, Phorate, Phosalone, 
Phoxim, Profenofos, Propoxur, Prothiophos, Terbufos, Triazophos, 
Trichlorfon, and Vamidothion. 

CARBAMATES 
Aldicarb, Benomyl, Carbaryl, Carbendazim, Carbofuran, 
Carbosulfan, Hexythiazole, Methomyl, and Oxamyl. 

BISDITHIOCARBAMATES 
Mancozeb, Maneb, Propineb, Thiram, Zineb, and Ziram. 

ORGANOCHLORINES 
Captafol, Captan, Chloramben, Chlorothalonil, Dicofol, 
Dienochlor, Endosulfan, Oxyfluorfen, Propanil, and Toxaphene. 

PYRETHROI DS 
Alpha-cypennethrin, Bifenthrin, Cyfluthrin, Cyhalothrin, 
Cypermethrin, Deltamethrin, Esfenvalerate, Fenpropathrin, 
Fenvalerate, Flucythrinate, and Permethrin. 

TRIAZINES 
Anilazine, Atrazine, Hexazinone, Metribuzin, and Terbutryn. 

SUBSTITUTED UREAS 
Diuron, Fluometuron, and Linuron. 

PHENOXY 
2,4-D, Oxyflurofen, Quizalofop-ethyl. 

MISCELLANEOUS 
Bentazon, Biphenyl, Bitertanol, Bromacil, Bupirimate, Dalapon, 
DCNA, Diquat, Fentin Acetate, Glufosinate-ammonium, Iprodione, 
Linuron, Metalaxyl, Metsulfuron-methyl, Molinate, Oxadiazon, 
Oxythioquinox, Paraquat, Pendimethalin, Propargite, Tetradifon, 
Thiabendazol, and Triadimefon. 

NATURAL ORGANIC BIOTIC 
Pyrethrum and Rotenone. Bacillus thurinqiensis and 

streptomyacin. 

INORGANIC 
Copper hydroxide, Copper oxychloride, Copper resinate, Copper 
sulfate, and Sulfur. 
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Possible Human Effects 

Organophosphates and carbamates (see Table 8) are cholinesterase 
inhibitors causing symptomology of varying severity from illness 
to death by paralysis depending on the dose (concentration) and 
exposure time. The LD,, is an indicator of human sensitivity 
(extrapolated from animal studies) to a particular pesticide. 
The mixer/loader/applicator group and laboratory workers handling 
technical grade pesticides have the greatest risk of exposure and 
therefore have the greatest risk of intoxication. Treatment is 
possible with atropine and, in the case of organophosphates, 
2-PAM, and the effect is reversible if treated in time. No 
known long term effects are noted with the organophosphates 
available in ES, with the exception of chlorpyrifos which is 
lipophilic and can be stored in body fat. Leptophos and 
mephosfolan were not listed as registered for use, and none was 
observed to be available. Leptophos is more lipophilic than DDT 
and is known to cause delayed neurotoxic effects and 
demyelinization. Mephosfolan has been shown to cause 
demyelinization (removal of myelial nerve sheath) and permanent 
paralysis in chickens. 

Carbamate exposure can be treated with atropine (2-PAM is contra- 
indicated). Bisdithiocarbamate metabolites include ethylene 
dithio-urea (EDTU) which is a carcinogen. There is very little 
evidence of EDTU being found under actual field conditions. 

If labeling instructions are followed for the use of these types 
of pesticides, there should not be any long term effects 
associated with organophosphate or carbamate residues on food 
excluding the noted exception. Organochlorinated pesticides are 
lipophilic and are stored in body fat. Since they are 
carcinogens, exposure should be minimized. Studies should 
continue to be conducted to determine the half-life of 
available pesticides as used on selected crops. Dicofol 
contained DDE, DDD, and DDT as impurities in the past, but 
current products on the market contain only minute amounts of 
these contaminants. Use of this product led to residues of DDT 
and its metabolites in the past. 

Use of the esters of chlorophenoxy acids instead of the salts 
is more dangerous because of respiratory exposure even though 
the oral LD,, of both are approximately the same. The salts 
are systemic, therefore, there is a chance of residues within 
the food crop. Chlorophenoxy acids and organochlorines are 
central nervous system stimulators. 

Pyrethroids have low mammalian toxicity (Table 9.) and do not 
pose an acute poisoning threat to applicators. Residues may 
build up in human tissue, but little is known of long term 
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Table 9. Toxicitiy and environmental hazard data for selected synthetic pyrethroid 
insecticides. 

1 Acute LD5, EPA~ Fish Toxicity Bee 
Oral Dermal Hazard Category LDso 3 Hazard 

Category 

Common Name and 
(Brand Name) 

- 
Alpha-Cypermethrin 79 >2000 I1 Toxic --- --- 
Bifenthrin (CAPTURE, 375 >2000 I1 Toxic 0.15 --- 

TALSTAR) 
Cyfluthrin (BAYTHROID) 
Cyhalothrin (KARATE) 
Cypermethrin (AMMO, 

ARRIVO, CYMBUSH) 
Deltamethrin (DECIS) 
Esfenvalerate (ASANA) 

v1 Fenpropathrin (HERALD) 
a\ Fenvalerate (BELMARK, 

PYDRIN) 
Fluval inate (MAVRIK, 

SPUR) 
Flucythrinate (PAYOFF, 

CY BOLT) 
Permethrin (AMBUSH, 

POUNCE ) 
Pyrethrum (NATURAL 

EXTRACT) 

--- 
Toxic 

Toxic 
Toxic 

H. Toxic 
H. Toxic 
H. Toxic 

Toxic 
Toxic --- 

Toxic 

H . Toxic Toxic 

Toxic Toxic 

' Lowest LDw values given, in some cases a range is provided in reference. 
See Table 7 for explanation. 
Fish LDSO (parts per billion - ppb) based on rainbow trout in most cases. 
Based on mallard duck, mammal data not available. Source: 1991 Farm Chemicals 

Handbook. 



9/7/1991 WARD AND CALVERT CICP 

effects. Pyrethroids are primary irritants and can cause dermal 
problems for applicators. 

The proposed pesticides are generally non-persistent and, if 
used in accordance with their labels, should present no unusual 
hazards to the natural environment (see Section 1.4). The 
project will share with the Plant Protection (DDA) and 
Agromedical Personnel (DOH) information concerning toxicity of 
pesticides and procedures for mitigating hazards. Some of the 
possible environmental hazards are discussed below. 

Possible Environmental Effects 

Organophosphates, carbamates, and synthetic pyrethroids are less 
persistent than the organochlorines and, therefore, pose less of 
a danger to the environment. The triazines and miscellaneous 
pesticides generally are the most water soluble. Usually, the 
higher the water solubility, the lower the soil sorption. The 
higher the water solubility, the greater the threat to water 
systems. As the soil sorption coefficient increases, the 
stronger the chemical is held in the soil, which lessens the 
chance of contaminating water systems. Table 10 is a list of 
water solubilities and sorption coefficients of selected 
pesticides. 

One of the other possible non-target effects is the hazard of 
pesticides to honeybees. The relative danger of selected 
pesticides is as follows: 

BEE TOXICITIES 

HIGHLY TOXIC - carbaryl, carbofuran, chlorpirifos, diazinon, 
dimethoate, malathion, permethrin 

MODERATELY TOXIC - disulfoton, methomyl, synthetic 
pyrethroids 
RELATIVELY NON-TOXIC - trichlorfon 

Caution should be exercised in using any of the highly toxic 
products in areas where bees are active. Late afternoon 
applications can help reduce these effects. 

Beef cattle are raised mainly in areas where pesticide use is not 
concentrated. Cotton is grown in several areas. If chlorinated 
pesticides are or have been used on cotton, and cattle are 
allowed to feed on cotton stalks and on the cotton seed cake left 
after cottonseed oil extraction, beef cattle will bioaccumulate 
the organochlorines in their fat. This can lead to residue 
levels which exceed the tolerances of importing countries and 
impose an economic burden on El Salvador as well as a health 
hazard. 
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Table 10. Water solubility and sorption coefficients of selected 
pesticides. 

- ~ - - - ~ -~ - 

P e s  t i c i d e  w a t e r  ~ o l u b l l l t y  s o r p t i o n  Coefficient 
. ' ppm @ *C C0Fi?r>n ?came ? r i d e  Name (s) ' 

6 ' Oxnmy 1 V y d ~ ~ e ,  Vydate  L, HA-2214 . 1 8 0 , 0 0 0 . .  @ 25 

0 1  cilnba B a n v e l  D, ' ~ n n e x ,  ~ l a n a t ,  4 ,500  e 2 5  11 
. W e c d m a ~ t e r  

P i c l o r a m  T o r  d o n ,  Amdon, Gr axon 420 ' @ 25 2 6 

2 . 4 . D  A g r o t e c t  . Amid2x, W e t C - e - m n e ,  900 0 2 5  3 2 
W e e d t r o l  

r o n o f o s  D y f o n a t e ,  N-2790 1 3  @ 21.  6 0  

B r o m o c i l  I l y v r r  XL, B o r o c l l  Urenbor 8 1 5  @ 25. 7 2 

V e c t s l  6 C  .- .. . -- - 
C a r b a r y l  S c v i n ,  D e n a p n ,  ~ e r c y l *  septens 40  0 2 5  229 

D l u r o n  h r m e x ,  Urox  D, D l r e x  ~ L I  4 2  @ 25 189 
Di u r o l  

1.1 nclanc Gsrnma BtIC, x 6 0 t 0 X ,  ~ l n t o x ;  : 7.3 ZS 1,081 
Sl l v a n o l  

H a l a t h i o n  H e r c a p t o t h i o n ,  c e l m a t h l o n ,  145 0 IS 1,776 
Carbofor. C y t h i o n  

C l y y ~ ~ o s ~ t e @ "  Roundup 12,000 e36 2,640 

H e t h y 1  H e t n f o s ,  t r r a t l i lon -He t ) l ) ' l ,  55-60 @ 2 5  7 , 0 7 9  
?'a r n t  h l o n  D e v j t h l o n ,  N l t r o x  80 

r b r i  t h l o n  T l ~ l o y l r o s .  B lndnn .  o r t t ~ r r h o s ,  24 P 25 7 , 0 7 9  
F a n L h j o n  

DPT ' l e c l ~  P P T ,  Z c r d a n e ,  A J - I O ~ ~ ~ ,  ao.01 f 2 5  243,000 
Cc n l o x  

T r a d c  name: g i v e r ,  f o r  c o n v e n l e n c t  and d o e s  n o t  r e p r e s e n t  e n d ~ r s e m e n t .  
1 1  r e  I ,  : , t t , e  m ? r r  r t r o n g l y  t h e  p e r t l c l d e  1s h e l d  i n  t h e  m o i l  o r g l n f c  
r r t t c r  a n d  t t I c  ]Tis  l i k e l y  i t  -111 l t n c h  t h r o u q h  m o l l ;  

" *  I j o t e :  Tt ,ese  p r s t j c l d e r  @ r e  j o n l c  and a r e  e ~ c e p t l o n  t o  t h e  $ n v e r n e  to lr~bj l j ty  
t @  R' t e l ~ t i c n s l ~ l p .  . . 

0 C 

BESTAVAILABLE COPY 
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Similar dangers are present for the expansion of the vegetable 
and aquaculture enterprises. Extreme care must be taken to 
select these sites with both current and past pesticide use 
history in mind. Residues present in the soil from pesticides 
used up to 25 years ago are possible if organochlorines were 
involved. CLUSA cooperatives have already experienced these 
problems. 

Vega and Ward (1989) indicated that animal feed development was 
being considered at the Del Tropic processing plant by using 
otherwise discarded material such as peelings and culled fruits 
and vegetables. Pesticide residue levels should be determined to 
prevent animal contamination. In Hawaii, an animal feed was 
developed from pineapple stock without consideration of residues 
of heptachlor which is used on pineapple. This led to 
contamination of milk (heptachlor epoxide) from cows fed this 
material. 

As noted earlier, EPA is making or has made a Special Review of 
four of the proposed pesticides. Captan has been accused of 
causing tumors and toxic effects on the liver and kidney. 
Carbofuran granular formulations have been under review for 
effects on avian populations and many uses have been voluntarily 
withdrawn. Mancozeb and maneb are also under special review. The 
Selected or Special Review process is a continuing activity, and 
the EPA will not take final action on these pesticides until this 
process and re-registration is completed. Ultimately, the only 
valid source for information concerning legal use of EPA 
registered pesticides is the pesticide label. The label should 
always be followed carefully, as this best assures minimum 
hazards to users and the environment. 

In those cases where it would be desireable to use pesticides on 
crops where no U.S. or international tolerances have been 
established, residue sampling will have to be undertaken 
according to established FAO/WHO Codex procedures and 
arrangements for analysis and submission of data to the FA0 Joint 
Meeting on Pesticide will have to be made. AID/ST/AGR/AP can 
provide assistance with sampling protocols, needed steps to 
obtain FAO/WHO review, and arrange for needed collaboration with 
pesticide manufacturers. Ultimately, this process should lead to 
the establishment of Salvadoran tolerances. Such procedures will 
be imperative for export crops destined for foreign markets and 
for assuring the safety of products for internal consumption. 
The US Department of Agriculture (USDA) regional IR-4 project 
should be consulted for methodology in satisfying these needs. 

It is impossible to predict exactly what effects can result from 
long-term exposures to any pesticide. The most common form of 
exposure occurs during the operations of mixing, loading, and 
applying of pesticides and when entering or working in treated 
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areas soon after application. During mixing and loading, 
concentrated chemicals are being handled, which increases the 
hazard. If proper protective clothing is worn and safety 
equipment used, the amount of exposure will be greatly reduced. 
The pesticide's label provides safety and emergency guidelines 
and therefore must be followed closely. The proposed pesticides 
are generally nonpersistent. Correct use, as indicated on their 
labels, should greatly reduce significant long-term environmental 
hazards. 

Other hazards, such as accidental spills, usually associated with 
mixing and loading areas, if not dealt with quickly and 
adequately, can have localized but severe environmental impacts. 
Spraying against the wind can result in intoxication of the 
applicator. Water runoff resulting from heavy rainfall can 
transport pesticides and/or their metabolites to distant places 
located downstream. This can result in the contamination of 
distant water bodies, such as reservoirs, lagoons, ponds, and 
estuaries. 

Excessive insecticide use is to be discouraged in this project 
since high pesticide use will inevitably reduce or eliminate 
beneficial arthropod populations, such as pollinators and natural 
enemies of insect pests. A reduction in natural enemy 
populations is an important factor in the subsequent rapid pest 
population buildup and even secondary pest population outbreaks 
after the suppresive effect of the pesticide dissipates. The 
buildup of pesticide resistance in target and non-target pest 
populations is another potential adverse effect of the overuse of 
pesticides. In El Salvador, a number of agricultural insect 
pests are suspected of having developed resistance to one or more 
insecticides since they are no longer easily controlled by those 
chemicals. Examples of these pests include the sweet potato 
whitefly, Bemisia tabaci (Gennadius); the diamondback moth, 
Plutella xylostella (L.); leafminers, Liriomvza spp.; and various 
species of white grubs, Phvllovhaqa spp. A well-documented 
example of a non-target pest developing resistance against 
practically all major insecticide groups in cotton growing areas 
of Central America is the mosquito vector of malaria, Anopheles 
albimanus Wiedemann. The President of one of the cooperatives 
visited by this EA team indicated they were having to triple the 
usual rate of one of the synthetic pyrethroids they were using in 
tick control on cattle. 

The proposed pesticides are generally non-persistent and, if used 
in accordance with their labels, are not believed to cause 
significant long-term environmental hazards. The AIFLD project 
can help to reduce the risks associated with pesticide use by 
actively encouraging and promoting the adoption of safe and 
appropriate pesticide use practices in project implementation 
sites. Beneficiary farmers should be encouraged to apply 
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chemicals only when necessary and on the basis of pest management 
guidelines provided by the project. The promoters and technical 
advisors of the project should have sufficient training in 
pest/pesticide management to enable them to assist farmers to 
follow user instructions and safety recommendations specified on 
the manufacturer's label. 

1.4. Compatibility of the Proposed Pesticides with the Target and 
Non-Target Ecosystems (g) 

The proposed pesticides are generally non-persistent and, if used 
correctly and according to their labels, should present no 
unusual hazards to the target or natural ecosystem. Applying 
higher dosages, shrinking intervals between applications, 
spraying during windy conditions, storing or disposing carelessly 
or rinsing equipment and/or containers in rivers would have 
harmful effects. 

Most suggested insecticides are toxic to some natural enemies and 
bees, especially if applied at high rates. Thus, natural enemies 
and bees residing in treated fields and experimental, 
demonstration or insecticide treated plots would likely decrease. 
Further, the threat of buildup of genetically resistant strains 
of insect pests, plant diseases, weeds, nematodes, and rats 
always exists. 

Some of these possible effects were discussed in more detail in 
previous sections. A list of the endangered species known in ES 
in 1985 are included in Appendix 4. The EA team suggests that 
accurate distribution data be included in future studies to 
facilitate the possible implementation of the finalized 
Endangered Species Act if required by AID on this project. 

Some of these problems are unavoidable when pesticides are used. 
Minimal adverse effects result only when pesticides are used in 
combination with other control tactics in an IPM program and when 
users are educated to the hazards and proper use of the 
materials. In cases where pest control is necessary, the project 
will emphasize IPM and pesticide management and, through special 
training on these subjects, foster a more rational use of the 
materials. 

The project will concentrate in areas already under agricultural 
production. However, if pesticides are used near national 
preserves, set-aside lands, ecologically sensitive areas, or 
areas designated as critical habitat for endangered species, the 
AID Project Manager should make sure the project complies with 
requirements of section 119 of the Foreign Assistance Act. 
Section 119 ensures that proposed actions by AID will be reviewed 
so that they do not endanger wildlife species or their critical 
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habitats, harm protected areas, or have adverse impacts on 
biological diversity. The Project Manager should work with the 
AID/ES Environmental Officer to identify any species or critical 
habitats that may be threatened by the proposed pesticide use and 
take steps to ensure against the use. 

1.5. Provisions Made for Training of Users and Applicators of 
Pesticides (k) 

Training in IPM and pesticide management for pesticide users is 
an appropriate response to the existence of external costs. 
Since some of the commodities stemming from the ATAC component of 
this project are for export or to replace imports, producers must 
be trained in the appropriate use of pesticides, to establish and 
maintain commodity markets. A special short course on pesticide 
management must be funded by the project. Its purpose is to 
train trainers, who will in turn train agricultural producers 
(Annexes 1 and 2). The short course will be designed to satisfy 
certification requirements by MAG/DDA. The suggested minimum 
duration and topics to be covered in the course are detailed in 
the following table. The course developed by FUSADES/DIVAGRO-QA 
program as recommended by Vega and Ward (1989), largely follows 
these recommendations and have been approved by DDA as satisfying 
their certification requirements (Appendix 7). Participants 
successfully completing the course are provided with 
identification cards certifying to their training (Appendix 7). 
These cards will need to be modified to show MAG/DDA approval. 
The AIFLD/ATAC project should consider using this course which 
will only cost about $40 per participant for tuition. 

Having completed the course, the trainees, all of whom will be 
DLDP/ATAC personnel, will train extension agents, and farmers 
using the materials provided and following the format of the 
certified course. They also will serve as a source of technical 
knowledge for their respective communities where the ATAC is 
operating. From this nucleus, pesticide training can be spread 
throughout the country. CLUSA, APA, ENA (FEPADE), and extension 
service personnel have already contacted DIVAGRO personnel for 
assistance in developing their own training and/or investigative 
programs. 

Annual updates of project personnel should be planned. The 
assistance available through Dr. Joseph Saunders of the 
ROCAP/CATIE-EAP/MIP Project as well as DIVAGRO and CLUSA-MIP 
programs should be utilized in this effort. The session could 
include a review of their latest findings from the new ROCAP- 
RENARM Project. A more detailed training program is included in 
Annexes 1,2, and 3, but a sample, minimum program would include 
the following (the FUSADES/DIVAGRO course takes 4-5 days to 
complete) : 
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PEST/PESTICIDE MANAGEMENT SHORT COURSE SAMPLE TOPICS 

TOPIC 
MINIMUM 
HOURS 

The Pesticide Problem on a World Scale and in 0.5 
El Salvador. 

Agroecosystem Concepts 1.0 

Integrated Pest Management (IPM) Concepts 1.5 

Pesticide Toxicology: Emphasis on Locally 1.0 
Used Pesticides 

Pesticide Formulation 0.5 

Elements of Chemical Control 1.0 

Pesticide Poisoning and First AID 1.0 

Worker Protection 1.0 

Pesticide Labels 1.0 

Precautions in Preparing and Spraying Pesticides 1.0 

Disposal of Excess Pesticides and Pesticide 1.0 
Containers 

Pesticide Spill Cleanup 1.0 

Pesticide Storage-Emphasis on "Planned Purchasestt 1.0 
to Reduce Carry over of Products. 

Pesticide Application Equipment 1.0 

Calculation of Pesticide Dosage 0.5 

Calibration of Application Equipment; 
Field Calibration Exercise 

Factors Affecting Foliar Applied Pesticides 1.0 

Factors Affecting Soil Applied Pesticides 1.0 ------ 
(Minimum) T 0 T A L 24.0 
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1.6. Provisions Made for Monitoring the Use and Effectiveness of 
the Pesticides (1) 

As envisioned in this project, loans will be made to producers 
through SF, banks, ICI1s, and agribusinesses who give loans to 
farmers or employ outgrowers. A problem immediately arises 
concerning the enforcement of AID1s Environmental Regulation 16. 
A complicated system could be developed to follow the flow of 
funds and to monitor the use of the loans. Such a system would 
be expensive to administer. A more efficient approach may be to 
monitor pesticide residues on the agricultural commodity. A 
workable scheme is discussed in Section 1.7 and Annex 4 and 
constitutes a mandatory requirement of the Environmental 
Assessment for export crops. The residue program is voluntary 
for the basic grains crops. AID/ES should develop a monitoring 
and penalty program for these lending institutions and require 
them to maintain records of compliance. 

Vega and Ward (1989) noted that it was improbable that 
governmental subsidies for pesticides in El Salvador could 
continue under the new administration. This is in sharp contrast 
to many countries in Latin American where typical rates of 
subsidy run as high as 15-25 percent. A selected comparison of 
US vs. Salvadoran prices for pesticides suggests the prices are 
higher in El Salvador than in the US with the exception of those 
reformulated in El Salvador (Appendix 8) or those that are 
restricted in the US. 

Since the market price is generally higher, there is no economic 
or governmental incentive for noveruseu. Misuse caused by 
insufficient training and consideration of the Mspill-oversw may 
continue. Misuse of this type can be partially resolved through 
education and training. Training was treated in Section IV.1.5 
of this report. Section 1.7 below outlines the major method 
whereby small farmer compliance will be enforced in export crops. 

Vega and Ward (1989) and this review team also evaluated the 
availability of small quantities of pesticides in small 
containers as a control method. Small containers might reduce 
inappropriate use by simplifying required instructions, or by 
reducing the possibility of excess product. For example, the 
container could be the appropriate amount for a designated area 
or for a specified volume of water. Packaging pesticides in 
small containers may increase their cost, however, by as much as 
20 percent. (This number is supported by a review of existing 
pesticide price differentials in El Salvador, see Appendix 8). 
The availability of small packages for the commonly used 
pesticides does appear to be a problem. Herbicides were commonly 
found on the retail market in sizes of 1 lb. and/or 1 liter; 
while insecticide package sizes of 250 cc were only available for 
many insecticides if the distributor repackaged the product. 
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This leads to inadequately labeled product. This was discussed 
with Project and APA personnel (Vega and Ward 1989), but no long- 
term solution was found. Thus, the actual status of availability 
of adequately sized containers of various pesticides should be 
evaluated during the first year of the project and viable 
solutions sought. This situation may be a major advantage to the 
project, since, having their own agrichemical stores, they can 
insist on appropriate package sizes from manufacturers and/or 
wholesalers from which they purchase pesticides. 

1.7. Requirements for a Monitoring Program to Implement 
Control over Pesticide Loans to Farmers (j) 

Number of Samples 

Considering the number of farmers involved, a small number 
of samples (eg.5-10) may be insufficient and 100 samples would be 
excessive due to costs. Twenty-five (25) samples per year 
(keeping duplicate samples) from randomly selected farmers would 
represent a reasonable effort and would be adequate to 
demonstrate the degree of farmer compliance in export crops. 
More samples would be needed if basic grains are included. 

Method of Analysis 

Until FUSADES/DIVAGRO-QAP laboratory's capability for 
analysis can be developed, samples could be shipped to the MAG 
laboratory or to a commercial laboratory in the U.S. whose 
credentials are recognized by the LAC/AG Bureau Environmental 
Officer. Multi-residue methodology, as used by FDA Regional 
surveillance laboratories, should be applied for all samples. 

Location of Laboratories 

Local Salvadoran laboratory capabilities for conducting 
large numbers of chemical analyses should be developed and is 
strongly encouraged. However, for at least the first year, in 
the absence of demonstrated in-country capability to perform the 
large number of monitoring analyses needed, an illustrative 
budget is given below to allow sufficient funds so that samples 
could be shipped to a commercial laboratory in the U.S. whose 
credentials have been reviewed and approved by the LAC/AG Bureau 
Environmental Officer. 
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Illustrative Budset: 

$ / Year 
Inspectors Salary (MAG/DDA) 0 
Training of Inspectors 2,500 
Transportation for Inspectors 
(ATAC-regular visits) 0 

Freezer for Sample Storage 500 
Sample Shipping Containers 250 
Shipping Charges 500 
Chemical Analyses @ $200/Sample 5,000 ------ 

Total $8,750 

A more detailed program is given in Annex 4. 

1.8. Requests for Additional Pesticides and/or Information 

If project personnel determine a need for pesticides not in Table 
2a or if they need additional information about the pesticides or 
EA procedures, they should notify AID/ES. Mr. Sergio Guzman 
(AID'S AIFLD Project Manager) and Mr. Peter Gore (Environmental 
Officer) would be the contact persons for this project. Their 
addresses and phone numbers are given in the list of contributors 
of this EA. This AID office can contact AID'S Bureau of Science 
and Technology, Office of Agriculture for any needed assistance. 
Before any actual purchases, sales, or demonstrations to/with 
farmers of pesticides not in Table 2a, specific labels and 
compounds must be reviewed by the Bureau Environmental Officer. 

2.0. OTHER POTENTIAL EFFECTS FROM THE PROJECT 

2.1. Potential Effects on Los Cobanos Coral Reef 

The direct activities funded by the project might have only 
limited environmental effects due to the project only utilizing 
existing agricultural lands. An increase of aquaculture is more 
likely to contribute in the future to the reduction of adverse 
environmental effects through the diffusion of sound mariculture 
practices, which might reduce the oxygen demand and nutrient 
content of the return water. 

The major concern, however, is related to the effects that 
pesticides might have on the receiving ecosystems. Some of the 
coastal areas have a rocky beach with some coral type formations, 
which forms part of the Los Cobanos Coral Reef. As stated before, 
one of the conditions for this kind of life is the presence of 
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clear water so that light can penetrate and attached algae are 
able to perform photosynthesis. 

Although, as was stated before, the reef is already being 
affected by major processes of water quality deterioration, the 
development of agriculture could have resulted in considerable 
pesticide runoff and development of areas of shrimp mariculture 
along the shoreline of the occidental coastal plain could further 
affect this ecosystem. Enriched waters from the mariculture ponds 
might further decrease the depth of light penetration, especially 
during the dry season when the heavy suspended silt load is not 
present. In addition to this, the presence in the return waters 
of residues from shrimp metabolism and oxygen demand from 
unutilized feedstuff could increase the effect. 

The no action alternative would not change that situation. The 
risk of affecting this ecosystem already exists because the 
existence of a considerable availability of sites for mariculture 
is common knowledge in El Salvador. Also, the economic 
feasibility of mariculture is well known and the activity is 
expected to increase in the near future. 

The project alternative would have a positive impact on this 
problem, because it is going to promote sound IPM practices. 
These practices will be promoted within the project farmers 
community through the extension service and technical assistance 
activities of the project. 

An evaluation of the biological diversity associated with Los 
Cobanos coral reef formation and the evaluation of the additional 
impact that pesticides and mariculture development can have in 
this ecosystem, would enhance environmental soundness of this and 
other AID/ES projects. Monitoring should include physical as well 
as biological parameters. Physical parameters should include 
temperature, dissolved oxygen, pH, and light penetration. 
Biological parameters should include productivity and species 
composition from both the planktonic as well as the fish and 
benthic community. 

In order to monitor biological diversity at Los Cobanos, AID/ES 
and/or DIVAGRO and DLDP could provide minor equipment additions 
to the ongoing Centro de Desarollo Pesquero (CENDEPESCA) project 
to determine the population dynamics of peneid shrimp and post 
larvae availability in the Salvadoran coast. CENDEPESCA, through 
its Sub-Director, indicated to Vega and Ward (1989) they shared 
their concern about the possible effect on this ecosystem and was 
willing to cooperate in the evaluation. 
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2.2. Potential Effects on Mangrove Forests 

The 35 thousand plus hectares of mangrove forest now existing in 
El Salvador, represent one of the major forest expanses in the 
country. All possible efforts should be made to ensure their 
protection. The conservation of mangrove forests represent, in 
the long term, the best warranty for mariculture development 
because of their importance in the maintenance of estuarine 
productivity and its relations to shrimp populations. 

In a very similar manner to that just described for the Los 
Cobanos coral reef, pesticides and mariculture could be other 
factors potentially affecting mangrove forests. The effect of 
mariculture will probably be of lesser importance than firewood 
extraction, unless strong actions are taken to provide 
alternative firewood supply sources. Unfortunately, Vega and Ward 
(1989) found the ongoing project, MADELENA, was only having a 
modest success. AID/ES indicated no other efforts in this regard 
had been expended since 1989. 

Coastal areas and mangrove forests in El Salvador are, as in many 
other countries, public property. Investors interested in 
mariculture need to request an authorization or concession to be 
able to develop any specific site. This situation provides the 
ideal opportunity to enforce sound regulations for conservation 
of mangrove forests. 

However, to achieve conservation, the existence of a capable 
government agency is a must. In El Salvador the agency charged 
with the conservation of mangrove forests is the National Forest 
Service, a division of the Natural Resource Center (CENREN) of 
the MAG. During a visit by Vega (Vega and Ward 1989) to CENREN, 
it was observed that the staff was fully aware of the need to 
protect mangrove forests. Unfortunately, he also realized that 
their capabilities to achieve it were limited due to inadequate 
funds and manpower. 

According to Vega and Ward (1989), although a site inspection is 
required prior to the authorization to establish mariculture or 
salt producing facilities, they did not have specific criteria or 
a checklist to conduct it. Setting the site limits of the 
proposed infrastructure development area are, therefore, left to 
the subjective criteria of the inspector. The law that enables 
the Forest Service to control these activities, mentions that 
they can only be approved on areas of "casilar mangroveN. The 
technical term is not defined in the law and could not be 
characterized by the CENRENSts staff in terms of height, trunk 
diameter, or saline conditions of the soil. They did not seem to 
be aware of the importance of tidal fluctuations for the 
conservation of mangrove forests either. Another factor affecting 
the efficiency of regulatory measures seems to be the 
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decentralization of the administration. Regional offices of the 
MAG may give an authorization without the central office of the 
Forest Service even being aware of it (Vega and Ward 1989). 

The nno actionw alternative will have a similar deleterious 
effect on the mangrove forests, as stated for the Los Cobanos 
coral reef, since mariculture development and pesticide use is 
expected to develop in the near future at a fast rate. The lack 
of information on how the mangrove forests could be protected is 
likely to allow further deforestation. 

The proposed project alternative will develop and increase the 
consciousness for mangrove protection of the people already 
involved and those interested in the mariculture industry. In 
addition, the technical assistance package was contracted by a US 
firm and has the environmental component included in its 
technology transfer package (RPI and HAC 1989). 

Development of CENRENWs capabilities to exert an adequate control 
on the mangrove cutting could increase the beneficial 
environmental effects of the project on the mangrove forests, not 
only from pesticide runoff or drift and mariculture activities 
but from cutting pressure as well. This could be achieved by 
their participation in the technical seminars and other 
technology transfer activities that FUSADES/DIVAGRO has 
implemented in the past and will be presenting under DLDP. 
Usually CENREN lacks the availability of funds to pay for 
registration. This small quantity should be provided by the 
project or DIVAGRO. The implementation of a mangrove ecology and 
conservation seminar (Vega and Ward 1989) should also be 
implemented in the near future. The participation of CENREN as 
well as other interested government agencies (CENDEPESCA) and the 
general public related with mariculture and the general 
environment should be promoted. 

2.3. Other Potential Effects 

Other potential environmental effects derived from the 
development of agriculture and mariculture include the risk of 
saline intrusion of fresh water aquifers, water pollution, and 
disturbance of breeding, nesting or nursery areas for several 
species of birds, reptiles, fish, and shellfish, including 
shrimp. 

The problem of water pollution has already been discussed in 
relation to the potential effect on the Los Cobanos coral reef 
and mangroves. Other environments sensitive to pollution with 
pesticides, organic matter, and nutrients are the recreational 
beaches. 
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In other areas where the existence of this kind of sensitive 
ecosystem is not present, such as the main estuaries, an 
increased organic matter and nutrient load is argued to be 
beneficial rather than deleterious. This could be possible to a 
certain extent because of increased estuary metabolism. However, 
if the load is so high that the export process and the supply of 
oxygen from tidal effect cannot take care of the increased amount 
of organic matter, then the system would start to deteriorate. 
Long term monitoring is the only possible action. 

Another aspect in relation to water pollution has to do with 
pesticides and residues. This is not actually an effect caused by 
shrimp mariculture but rather the opposite. It is a good example 
of conflicting human activities. The high rate of pesticide 
applications in certain crops such as cotton might render 
mariculture impossible. The technical guidelines for mariculture 
development sites in El Salvador already include these 
considerations (Mendola and Ramirez 1989). Water and soil 
analysis for pesticide residues should be implemented before 
final site selection is made. This should also be done before the 
establishment of project crops. 

The establishment of a protective belt of about one kilometer 
wide between cropland and mangrove vegetation could greatly 
reduce the amount of pesticides entering the estuarine 
ecosystems. This could be combined with the promotion of planting 
fast growing tree species to provide firewood and reduce the 
pressure of that activity on the mangrove swamps as well. CENREN 
would be responsible for monitoring compliance with this 
requirement. 

The other two aspects are site specific. They should be included 
in an overall environmental impact analysis of individual 
projects. The possibility of affecting fresh water aquifers 
Should especially be addressed when infrastructure development is 
to take place in non-saline soils. The important thing is to 
check the infiltration rate of the soils to avoid pesticides (in 
the case of agriculture) and salt (in the case of aquaculture) 
from entering the underlying aquifer, in case it is present. 
Authorization should not be allowed in either case for sites 
which are actually going to disturb breeding or nesting areas, 
especially if endangered species are involved (Appendix 4). 
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V. SUMMARY OF MITIGATIVE MEASURES. 

Environmental impacts of AIFLD/DLDP-ATAC will be minimal if 
the guidelines here are followed. Adherence to these guidelines 
should permit fulfillment of the Project objective of producing 
uniform high-quality agricultural commodities for internal 
consumption and for export, while maintaining environmental 
integrity. 

A. To assure compliance with AID pesticide regulations, 
pesticide training and monitoring programs were outlined in this 
document. Execution of these programs will be a requirement for 
the implementation of this component. We recommend that AIFLD/ 
DLDP hire or reassign a technician to oversee the pest/pesticide 
management training, implementation, and monitoring programs. 
These programs must include the following: 

1. Execute the pest/pesticide management training 
guidelines for project technicians and farmers as 
discussed in Section IV.1.5 and Annexes 1 and 2. 

2. Execute the guidelines for the design and establishment 
of agrichemical microenterprises including standards 
for transport, storage, and safety as discussed in 
Sections IV.1.2., IV.1.5, and Annex 3. 

B. The environmental monitoring program, as outlined in 
Sections 111.2.6, IV.1.6, IV.1.7, and Annex 4 ,  also will be a 
requirement for the implementation of the Project. Baseline 
sampling should be conducted before any DLDP/ATAC recommended 
changes are made and resampled periodically after initiation to 
measure project caused changes. This should include, at a 
minimum: 

1. Samples to determine possible changes in species 
diversity of both plants and animals; 

2. Pesticide residues in soil and surface and ground water 
(see minimal sampling scheme in Annex 4); and 

3. Worker safety as determined by periodic blood testing 
for cholinesterase levels. 

C. The project is designed to concentrate activities in 
areas already under agricultural production. However, if 
pesticides are used near national preserves, set-aside lands, 
ecologically sensitive areas, or areas designated as critical 
habitat for endangered species, the AID Project Manager should 
make sure the project complies with requirements of Section 119 
of the Foreign Assistance Act. 
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D. The following suggestions, although not required, should 
also be strongly considered by the Mission and/or AID/W. 

1. To assure the availability of alternative IPM 
strategies and an effective pesticide arsenal, it is 
suggested that linkages be developed with institutions 
(FUSADES/DIVAGRO, EAP, CATIE, etc.) with IPM research 
components. This will assure the use of the latest IPM 
technology as it becomes available. 

2. To assure availability of up-to-date pesticide 
information and nshelfM IPM technology, AIFLD should 
help FUSADES develop a computer-supported technical 
information center to support an effective outreach 
program. 

Implement the previous suggestion (Vega and Ward 1989) 
to provide equipment to CENDEPESCA in order for them to 
monitor the biological diversity actually present at 
Los Cobanos coral reef and the possible effects from 
pesticides and mariculture on this ecosystem. This 
takes on added importance with the proposed expansion 
of agriculture in the littoral area. If not already 
implemented, it should be implemented in time to allow 
baseline samples to be taken prior to pesticide sale by 
the project. 

4 .  Increased agricultural activities being promoted by 
this project will place added pressure on some of the 
mangrove areas. Therefore, the suggestion by Vega and 
Ward (1989) for the establishment of a protective belt 
between crop land and the mangrove vegetation to reduce 
the amount of pesticides entering the estuarine 
ecosystems takes on added significance. The promotion 
of planting fast growing tree species to provide for 
firewood would still be a good way to accomplish it and 
reduce cutting pressure on mangrove swamps as well. 

5 .  The ATAC phase of the project will require the 
financial institutions, especially the Salvadoran 
Foundation, to include funds in their loans for the 
purchase and use of all appropriate protective devices 
and clothing if pesticides are included in the loan. 
The technical assistance component will furnish and 
require the use of these devices for project personnel 
if they apply pesticides. 

6. Pesticides should be stored in their original 
containers in locked storage facilities with the key 
assigned only to authorized, qualified personnel. A 
sign in Spanish reading "Danger: Pesticide Storage 
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Area" should be posted. When possible, separate 
storage areas should be provided for herbicides and 
planting seeds. Pesticides should not be stored near 
sleeping or work areas, food, animals, or drinking 
water. 

7. Empty pesticide containers should not be reused for 
other purposes since no practical methods exist for 
removing all toxic residues. 

8. Organic fertilizer production should be considered by 
using the otherwise discarded material such as pulp, 
peelings, and culled fruits and vegetables. 

9. The project should take advantage of the opportunity to 
stimulate more active participation of the Ministry of 
Agriculture in pesticide use monitoring, enforcement, 
and training. Several activities were suggested to 
accomplish this increased participation and should be 
followed. 

10. Annual training updates of ATAC project personnel 
should be planned. The assistance available through a 
wide range of sources and the proposed IPM research 
linkages should be utilized in this effort. The 
session could include a review of the latest findings 
from the IPM research projects in the region. 

11. Annual follow-up training sessions for both project and 
medical personnel should be scheduled. This will 
assure technicians and medical personnel remain 
sensitized to pesticide issues. New ATAC technicians 
should receive training before they go to the field for 
technical assistance activities. Course content should 
be determined, in part, on the basis of supervisor 
observations of violations of good practices so those 
issues will be stressed. 

12. It is proposed that the AIFLD/DLDP-ATAC project 
coordinator hire or reassign a technician to coordinate 
the pest/pesticide management training and monitoring 
program to assure success of the program and project. 

13. Baseline pesticide intoxication data should be recorded 
for each project area prior to project initiation. 
Data from subsequent years will be evaluated at the 
first scheduled project evaluation to determine the 
effectiveness of these mitigative actions. 
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111. Additional issues related to this EA which were requested 
in the Scope of Work. 

Suggestions related to those proposed by Higgins et al. 
(1988) as required in the Scope of Work, see Appendices 1 
and 3: 

A. Conduct research to determine the efficacy of less 
toxic, general use chemicals such as those being suggested 
for use on this project (Table 2a). Adaptive research will 
be required to test chemical alternatives and to refine this 
list. Farmers are familiar with the use of certain 
chemicals (mostly restricted use) and will continue to use 
them unless additional information is made available and 
alternatives are offered. Alternatives must be equally 
priced or they will be undersold by the more toxic chemicals 
(Sections 111.2.2, 2.3, and 2.4). 

FUSADES/DIVAGRO is conducting such trials for non- 
traditional export crops. CENTA should be encouraged to do 
similar research on the basic grains and other project crops 
as part of their IPM (MIP) projects. 

B. The current exchange rate does not overly encourage the 
importation of agricultural inputs, including pesticides. 
However, the Central Bank (CB) still treats the importers of 
agrichemicals preferentially. AID/ES still should consider 
working with DDA, CB, and Economia Agropequaria to encourage 
the cancellation or restriction of the importation and/or 
sale of the more highly toxic chemicals. Higgins et al. 
(1988) further suggested an alternative of a quota system or 
tax levied on the more toxic chemicals to discourage their 
importation and use. Import or registration fees could then 
be used to directly support safety and monitoring programs 
and IPM research and development. 

C. Salvadoran banks have traditionally offered bland loans 
for the purchase of pesticides, but not for alternative pest 
control measures. This practice amounted to a subsidy for 
pesticide inputs. AID/ES is currently working with the 
Agricultural Bank (BFA) to phase them out of the business of 
selling agrichemical inputs which should help reduce their 
promotion of pesticide use. 

Project farmers will have access to safety equipment through 
the cooperative microenterprises and ATAC technicians will 
see that they use that equipment. This could be enhanced by 
requiring bank loan officers to attend pest/pesticide 
management classes to learn the need for such equipment. 
AID/ES indicated that the Agrarian Reform Credit project 
519-0307 is being extended for 1-2 more years and such 
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training could be required in that project. Project loan 
officers should also be required to attend such training. 

D. The recommendation that IPM should be an explicit 
component of all future agricultural development projects, 
including AID projects in El Salvador, has not been 
uniformly initiated. The Amendment No. 4 of the 
Agribusiness Development Project (519-0327) had an IPM 
component (Vega and Ward 1989), but none of the other 
projects (including this one) have had an IPM component. 

E. The recommendations on training mostly have been 
addressed in previous items in this section, in previous 
AID/ES efforts (such as the Water Management Project as 
suggested by Higgins et al. 1988), and in the current 
project EA. However, public health official training and 
information needs still need to be addressed. It is 
recommended that the health program of AIFLD join the 
project in providing pertinent information on pesticide 
poisoning and treatment to health institutions in project 
areas. They should also be encouraged to register 
intoxication cases with the Ministry of Health. 
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ANNEX 1 

Estrategia de Capacitación Sobre Manejo de Plaguicidas 
y Precauciones en su Uso para Técnicos y 

Empleados de los Agro Servicios 



ANEXO 1 

ESTRATEGIA DE CAPACITACION SOBRE MANEJO DE PLAGUICIDAS Y 
PRECAUCIONES EN SU U80 PARA TECNICOS Y EMPLEADOS DE iD8 

AGRO SERVICIOS 

1. El buen manejo de plaguicidas se fundamenta en el concepto 
básico de que todos los químicos son potencialmente peligrosos 
y deben usarse cuidadosamente. Observando las precauciones que 
se dan a conocer a continuación, reducirá el riesgo 
involucrado en el manejo de plaguicidas. 

2. La persona encargada (un Ingeniero Agrónomo o un Técnico 
autorizado) del Agroservicio, es personalmente responsable 
para asegurar que cada empleado esté adecuadamente entrenado 
en el manejo de todo tipo de plaguicidas y sus peligros. 
Además, esta persona debe tener en cuenta que él es el Único 
responsable de lo siguiente: 

- La salud ocupacional del personal en el establecimiento. 
- La higiene industrial y seguridad del local. 
- La protección del medio ambiente. 

3. El personal no debe fumar ni comer mientras esté vendiendo 
plaguicidas. Debe lavarse las manos con agua y jabón después 
de haber manipulado un envase de plaguicidas, para comer o 
hacer otras tareas. 

4. El supervisor o persona encargada debe colocar una lista con 
números telefónicos de médicos, clínicas y cuerpo de bomberos 
así como direcciones de emergencia cerca de un teléfono en el 
área de trabajo. El personal debe fijarse dónde está la 
información y aprender a usarla. 

5. El personal que trabaja en estos comercios debe aprender lo 
que recomiendan las etiquetas de los productos sobre lo 
siguiente: (1) equipo protector, (2) prácticas de seguridad y 
(3) primeros auxilios. Sobre todo, deben prestar atención a la 
palabra de señal incluida en cada etiqueta. Esta palabra le 
avisa cuan peligroso es el plaguicida. 

. Es de suma importancia que todo el personal conozca los 
plaguicidas, los síntomas de sobre exposición a ellos y un 
médico que pueda ser llamado rápidamente. En el caso de que 
aparezcan síntomas (pupilas contraídas, visión borrosa, 
náuseas, dolor de cabeza severo, mareo) , dejar de trabajar 
inmediatamente y buscar un médico. 

7. Todo el personal debe estar debidamente prevenido para hacer 
frente ante cualquier accidente. Todo derrame o goteo de 
plaguicidas deberá tratarse como emergencia y el personal 



deberá iniciar el trabajo de limpieza inmediatamente, tomando 
las debidas precauciones. 

8. Los problemas asociados con el uso y manejo de plaguicidas 
pueden evitarse si se cumple con lo siguiente: (1) aprender a 
usar plaguicidas de una manera segura, a fin de prevenir la 
sobre exposición y las enfermedades de corto y largo plazo 
resultantes, o aun la muerte; (2) evitar prácticas no seguras 
que puedan causar daño a las personas, a las plantas o 
animales en el medio ambiente; (3) obedecer todas las leyes 
que aplican al manejo de plaguicidas, su almacenamiento y 
eliminación bajo las condiciones de trabajo; y (4) desarrollar 
hábitos seguros de trabajo. 

9. Para satisfacer el inciso anterior, se debe establecer un 
programa de capacitación en el buen manejo de plaguicidas, con 
estándares mínimos, para toda persona que va a manejar o usar 
plaguicidas como parte de su trabajo. Esta capacitación tendrá 
que incluir información sobre la lectura y comprensión de las 
indicaciones que aparecen en las etiquetas de los productos.; 
los métodos apropiados para mezclar y aplicar químicos 
plaguicidas; el manejo y eliminación de plaguicidas; el 
reconocimiento de síntomas de envenenamiento causado por los 
plaguicidas; los tipos de equipo protector que se debe usar; 
los procedimientos de seguridad a seguirse; los peligros de 
comer, beber o fumar mientras se manejen plaguicidas; donde ir 
para recibir tratamiento médico de emergencia; leyes y 
reglamentos vigentes, además pueden incluirse otros temas. 

10. Se adjunta un programa ilustrativo, para la capacitación 
requerida. Antes de iniciar su empleo cada persona tendrá que 
tomar un cursillo que enseñe los temas indicados. La 
capacitación debe repetirse cada año. 



PROGRAMA ILUSTRATIVO: 
CURBILLO SOBRE EL BUEN MANEJO DE PLAGUICIDAB 

Clasificación y presentación de los Plaguicidas. 

Conceptos importantes relacionados con Toxicidad. 

Legislación sobre manejo de Plaguicidas. 

Las etiquetas de los Plaguicidas. 

Riesgos de intoxicación en el uso de Plaguicidas. 

Disposiciones preventivas en la adquisición. 

Precauciones en el uso de los Plaguicidas. 

En caso de intoxicación. 

Equipo de aplicación y calibración de aspersoras. 

Métodos de aplicación de los Plaguicidas. 

Efectos de los Plaguicidas después de su aplicación. 
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ANEXO 2 

ESTRATEGIA DE CAPACITACION SOBRE MANEJO DE PLAGAS/PLAGUICIDAS 
PARA AGRONOHOB PARTICIPANTES EN EL PROGRAMA DE BERVICIOS TECNICOS 

DE AIFLD 

1. Desde hace ya más de veinte años se ha llegado a la conclusión 
que el buen manejo de plagas se basa en la filosofía conocida 
como "manejo integrado de plagasw (MIP). 

2. El MIP es un sistema integrado de manejo de plagas que busca 
reducir las poblaciones de plagas a niveles por debajo de los 
que causan daños económicos. Ello combina todos los métodos 
tradicionales para matar y controlar plagas, pero a la vez 
tomando en cuenta la relación compleja entre plagas, 
organismos benéficos, y el medio ambiente. 

3 .  Básicamente, la estrategia de MIP es confiar en lo posible en 
los enemigos naturales y otros factores de regulación de 
plagas, tales como el clima y prácticas culturales, mientras 
se vigilan las poblaciones de plaga en forma cuidadosa. Se 
utilizan plaguicidas selectivos cuando éstos son requeridos, 
efectivos y disponibles. 

4 .  Las técnicas usadas en el MIP son métodos de control que están 
más en armonía con los principios ecológicos, biológicos y 
socioeconómicos. Los programas de manejo integrado de plagas 
tratan de reducir los costos de producción, incrementar la 
eficiencia de las tácticas de control y disminuir los riesgos 
de contaminación por plaguicidas en el medio ambiente. 

5. Se hace necesario el desarrollo de estrategias de control de 
plagas que sean menos dependientes en el uso de plaguicidas 
por tres razones principales: 

a) Para disminuir el desarrollo de resistencia a los 
plaguicidas en las plagas. 

b) Para controlar plagas que ya son resistentes a los 
plaguicidas y aquellas que también han desarrollado 
resistencia cruzada, y 

c) Para proteger a los enemigos naturales de plagas, 
polinizadores, el medio ambiente así como la salud humana 
y animal. 

6. Los principios a seguir en el desarrollo de un programa de 
manejo integrado de plagas son los siguientes: 

a) Identificar las principales plagas y establecer niveles de 
daño económico, 

b) Elegir la mejor combinación de técnicas de control, 



c) Muestrear y monitorear el cultivo regularmente, 

d) Usar todos los métodos de control de una manera correcta y 
segura, 

e) Cumplir con todos los controles legales, y 

f) Desarrollar programas de educación, capacitación y 
demostración para agricultores y extensionistas. 

7. Entre los objetivos de un programa de capacitación en la 
materia, resaltan los siguientes: 

a) Reducir el nivel de plaguicidas en el medio ambiente, 

b) Aumentar la predictabilidad y por ende, la eficacia de las 
técnicas de control de plagas, y 

c) Aumentar el uso de métodos naturales de control de plagas. 

8. Adjunto se encuentra un programa ilustrativo para la 
capacitación requerida en el manejo integrado de plagas. Cada 
técnico que funcione como asesor de los productores afiliados 
con las cooperativas, tendrá que asistir a un cursillo que 
ofrece los temas indicados en los primeros seis meses de 
trabajar en el proyecto. Además, el técnico también tendrá que 
tomar el cursillo sobre el buen manejo de plaguicidas. 



PROGRAKA ILUSTRATIVO : 
CURSILLO SOBRE MANEJO INTEGRADO DE PLAGAS 

Introducción a las Plagas 

Historia de Manejo Integrado de Plagas 

Principios y Tácticas del MIP 

El Muestreo y Monitoreo de Plagas 

Niveles de Daño Económico 

Control Cultural 

Uso de Variedades Resistentes 

Control Biológico 

Control Químico 

Conceptos sobre Manejo Integrado de Plagas en Enfermedades 

Las Malezas en el Contexto del MIP 

La Importancia de Semioquímicos (Feromonas) en MIP 
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ANEXO 3 

GUIAB PARA EL XANEJO BEGURO DE LOS PLAGUICIDAB DURANTE BU 
COMERCIALIXACIONI TRANBPORTE, ALMACENAMIENTO, Y ELIXINACION 

A. Consideraciones Generales: 

1. Todo producto adquirido para su comercialización deberá estar 
previamente inscrito en el registro que al efecto lleve la 
Dirección de Defensa Agropecuaria. 

2. Los establecimientos tendrán al frente del expendio un 
Ingeniero Agrónomo o un Técnico autorizado por el Ministerio 
de Agricultura y Ganadería. 

3. La persona encargada debe tener en cuenta que e1 es 
personalmente responsable de lo siguiente: 

- la salud ocupacional del personal en el establecimiento. 
- La higiene industrial y seguridad del local. 
- La protección del medio ambiente. 

4. El personal que trabaja en estos comercios debe estar 
adecuadamente entrenado en el manejo de todo tipo de 
plaguicidas y sus peligros. 

B. De los Locales para Expendio: 

5. El local debe ser amplio y con ventilación adecuada. Los 
techos de dichos locales tienen que ser a prueba de lluvias y 
en caso de incendio, deber permitir el escape de gases y 
calor. Los pisos deben estar en buenas condiciones y ser de 
cemento u otro material que facilite la labor de limpieza y 
que sean impermeables a los líquidos. También éstos deben 
estar disefiados para contener derrames o agua contaminada, por 
ejemplo, por medio de una barrera de 15 cms. 

6. Los expendios deberán estar ubicados en sitios distantes, por 
lo menos a 25 metros de aquellos comercios destinados a la 
venta de productos alimenticios elaborados o por elaborar y a 
no menos de 100 metros de las industrias procesadoras de 
alimentos e instituciones educacionales, recreacionales y 
asistenciales. Además, estos establecimientos no deberán 
ubicarse cerca de casas residenciales, fuentes de agua potable 
y áreas sujetas a inundaciones. 

7. La venta de plaguicidas sólo se permitirá en sus envases 
originales, estando terminantemente prohibido el trasegado y 
el re-envasado de dichos productos. 



8. Queda terminantemente prohibida la venta de plaguicidas a 
menores de edad. Asimismo, estos últimos no podrán trabajar en 
los expendios. 

9. El sitio destinado al expendio debe estar totalmente separado 
de aquel destinado al depósito, el cual debe ser mantenido 
cerrado y estar dotado de ventilación suficiente. 

10. Los expendios deberán disponer de servicios sanitarios 
consistentes en duchas, lavamanos y excusado con agua 
corriente y en buenas condiciones de funcionamiento. De igual 
manera, deben tener un botiquín de primeros auxilios y una 
reserva de equipo y material destinado a enfrentar cualquier 
accidente o emergencia (derrames, goteos, incendios, etc.). 

C. Del Personal y sus Responsabilidades: 

11. El personal no debe fumar ni comer mientras está vendiendo 
plaguicidas. Debe lavarse las manos con agua y jabón después 
de haber manipulado un envase de plaguicidas, para comer o 
hacer otras tareas. 

12. El personal que efectúe operaciones de carga, descarga y 
movilización de plaguicidas, deberá estar dotado de equipo de 
protección individual adecuado. En caso de rotura de envases 
o pérdida de substancias se extremarán las medidas de 
seguridad. 

13. El personal al que se refiere el párrafo anterior, debe ser 
sometido a examen médico pre-empleo y estar bajo control 
médico periódico, no pudiendo ser el lapso entre estos 
exámenes mayor a seis meses. Un hospital o laboratorio 
calificado hará los exámenes y se mantendrán registros 
detallados de los resultados. 

14. Se harán arreglos de antemano con una clínica o médico local 
para prestar ayuda inmediata en caso de una emergencia, como 
una intoxicación aguda. La clínica o médico tendrán que ser 
informados de la naturaleza de los productos en venta y ellos 
deberán mantener los antídotos necesarios. 

15. Asimismo, el local tendrá de antemano que llegar a un acuerdo 
con los bomberos locales a fin de que ellos provean asistencia 
inmediata en caso de un incendio. Se deberá proporcionar al 
cuerpo de bomberos información sobre la naturaleza de los 
productos químicos vendidos o almacenados en el expendio. 

6. El agroservicio tiene la obligación de mantener un registro 
permanente de las cantidades distribuidas y vendidas de cada 
uno de los plaguicidas, el mismo que debe llevar a 
conocimiento de la Dirección de Defensa Agropecuaria 
semestralmente. 

9 8 



D. D e l  T r a n s p o r t e :  

1 7 .  Queda prohibido el transporte de plaguicidas en vehículos que 
habitualmente se utilizan para transportar alimentos, bebidas 
y/o medicinas. 

1 8 .  Antes de cargarlo con plaguicidas, la condición del vehículo 
deberá revisarse, asegurando que el peso del transporte sea de 
material lavable, evitando el uso de camas de madera. 
Asimismo, se debe evitar pisos inseguros o con salientes que 
puedan dañar los envases. 

19. En la carga y descarga de plaguicidas, debe usarse únicamente 
equipo y herramientas que no dañen los envases. En especial, 
no debe recurrirse al empleo de ganchos que puedieran pinchar 
o rasgar los envases. 

20. Los plaguicidas no podrán cargarse en el mismo vehículo que 
alimentos y otros materiales destinados para el consumo y uso 
de personas o animales y deben transportarse en envases 
seguros, los cuales serán ecomodados en el medio de 
transporte, de tal manera que estén asegurados firmemente en 
un lugar donde nadie pueda contaminarse si se derraman. 

21. De igual manera, nunca lleve plaguicidas en el compartimiento 
para pasajeros de un vehículo. Además, un extinguidor adecuado 
y equipo protector y de limpieza deberá tenerse disponible 
para uso del chofer. 

22. En caso de rotura de envases o escape de plaguicidas, el medio 
de transporte deberá lavarse para evitar posibles 
contaminaciones posteriores y los residuos que se puedan 
recoger, deberán enterrarse a no menos de un metro de 
profundidad. 

E .  D e l  A l m a c e n a m i e n t o :  

23. En los locales se deberá destinar un lugar especial para el 
almacenamiento de los plaguicidas y no deberán almacenarlos en 
forma mezclada con otros insumos agrícolas. Este lugar debe 
estar cerrado con llave y candado; además, las paredes y las 
puertas de acceso deben tener carteles y avisos de peligro en 
letras claras. 

24. Los envases de los plaguicidas deberán ser controlados a su 
llegada al expendio por medio de una identificación, cantidad 
y condición. Si no están en buenas condiciones, o por 
cualquier razón presentan un peligro, deberá tomarse la acción 
apropiada. 

25. Los plaguicidas deben guardarse siempre en sus envases 
originales, bien tapados y conservando la etiqueta 



correspondiente, en buenas condiciones para permitir su 
lectura. 

26. Los envases de plaguicidas no deben guardarse en el suelo. Es 
mejor y mas seguro colocarlos en los estantes adecuados. 

27. No permita el acceso de niños o personas no autorizadas al 
lugar de almacenamiento de plaguicidas. 

28. Deben ubicarse extintores de polvo químico seco o dióxido de 
carbono en la entrada de la bodega y en el exterior de la 
misma, se colocará un rótulo prohibiendo fumar y encender 
llamas abiertas. 

29. El encargado de la bodega deberá efectuar revisiones 
periódicas para detectar derrames, roturas, corrosión y 
deterioro general de los envases. 

30. Asimismo, el encargado de la bodega debe mantener un 
inventario actualizado de todos los plaguicidas, debidamente 
ubicados en la bodega, de acuerdo a su uso, estabilidad y 
reactibilidad de los productos, tipo de envases, etc. 

F. De la Eliminación de los Envases: 

31. Los envases vacíos de los plaguicidas pueden eliminarse de 
varias maneras. El método apropiado depende del tipo de envase 
y del plaguicida que contiene. Lea la etiqueta para verificar 
si contiene instrucciones especiales para la eliminación de 
envases vacíos. 

32. Si los envases pueden quemarse, use un incinerador especial de 
alta temperatura. No queme los envases vacios al aire libre ni 
en un incinerador común. 

33. Los envases vacíos son peligrosos. No los tire en 
ríos, arroyos, lagunas, charcos, ni los deje en cualquier 
lugar. 

34. Nunca vuelva a usar un envase vacío de plaguicida. No guarde 
comida, agua potable, alimentos para animales ni semillas en 
los envases vacíos de plaguicidas. El agua, comida o alimento 
puede contaminarse y causar envenenamiento. 

35. Los envases que no pueden quemarse pueden ser enterrados. Por 
lo general, éstos son de vidrio, plástico o metal. Aplaste el 
metal, rompa el vidrio con cuidado y corte el plástico para 
reducir el tamaño de los envases y poder guardarlos más 
facilmente. 

36. Guarde los envases aplastados o rotos en un lugar de 
eliminación o almacenamiento cerrado con llave hasta que 
llegue el momento de tirarlos. Una manera de eliminar los 



envases aplastados es enterrarlos. Escoja un lugar alejado de 
las vías de agua y las zonas habitadas para esta operación. 
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ANEXO 4 

PROGRAMA DE VIGILANCIA DE PRACTICAS DE XANEJO DE PLAGAS/PLAGUICIDAS 
EN EL PROYECTO DE SERVICIOS TECNICOS DE AIFLD, CON üN ESQUEMA DE 

MONITOREO AMBIENTAL 

El Gerente de la AIFLD del Proyecto, y el Coordinador del Programa 
P/PM de AIFLD controlarán el uso apropiado de los plaguicidas por 
el personal del proyecto y los agricultores a fin de detectar y 
ayudarlos a corregir problemas potenciales con sus programas de 
control de plagas. El coordinador de P/PM será responsable de 
desarrollar un plan para monitorear: (1) prácticas de uso seguro de 
los plaguicidas por el personal del proyecto y agricultores 
participantes, (2) la eficacia de los plaguicidas, incluyendo un 
aumento en tasas o frecuencia de aplicación e indicaciones de bajos 
resultados en el control de plagas, (3) impactos potenciales sobre 
el medio ambiente, especialmente cambios en las poblaciones de 
enemigos naturales y la ocurrencia de brotes de plagas secundarias 
o de otras que anteriormente no tenían importancia. Se adjunta un 
plan provisional de monitoreo que podría servir como modelo. 

Otro aspecto importante del monitoreo incluye el de los residuos 
de plaguicidas en los cultivos. Un programa de monitoreo de 
residuos debe establecerse a fin de asegurar que los residuos de 
los plaguicidas aprobados no excedan los niveles de tolerancia 
establecidos por el EPA y además, comprobar que los productos 
quimicos no aprobados, no fueron usados. Para esta clase de 
monitoreo también se adjunta un plan provisional. 

El laboratorio analitico de plaguicidas de CENTA en San Andrés 
tiene la habilidad de analizar muestras de residuos en base a una 
cuota por servicios, aunque ellos pudieran necesitar asistencia 
monetaria para obtener los reactivos y otros materiales necesarios. 
Además, dentro de un año, un laboratorio similar estará funcionando 
como p a r t e  d e l  proyecto  FUSADES/DIVAGRO; a s í  e l l o s  también podrán 
hacer los análisis requeridos. Si el gerente de la AID del proyecto 
determina que el laboratorio del CENTA no puede participar en este 
programa de monitoreo, debido a limitaciones en personal o equipo, 
entonces las muestras deberán enviarse a un laboratorio comercial 
en los EE.UU., cuyas credenciales hayan sido revisadas y aprobadas 
por el Oficial del Medio Ambiente del LAC Bureau de la AID en 
Washington, D. C. 

(A) PLAN PROVISIONAL PARA EL MONITOREO DE RESIDUOS DE PLAGUICIDAS 
EN EL m D I O  AMBIENTE 

El propósito de todos los programas de monitoreo es la protección 
de la salud, del bienestar humano y del medio ambiente. El 
monitoreo de los plaguicidas es un proceso de seguimiento de un 
quimico dado en el medio ambiente y, como tal, es un ingrediente 
esencial de manejo seguro de los plaguicidas. La amplia 



disponibilidad y uso de plaguicidas resulta en una exposición del 
hombre a ellos y/o una contaminación de sus alimentos y el medio 
ambiente. El término llmonitoreoll conlleva el significado de una 
mesuración de cambio hecho sobre un período de tiempo. Hay varias 
clases de monitoreo pero las dos que nos interesan son el 
"monitoreo de vigilancia1# y el "monitoreo s~bjetivo~~. 

El monitoreo de vigilancia consiste en un programa de observaciones 
hechas periódicamente para reforzar un programa reglamentario y 
asegurar el cumplimiento de las leyes. 

El monitoreo subjetivo es un programa de evaluación al azar, 
emprendido por varios propósitos, por ejemplo, la investigación de 
un derrame accidental o la determinación de niveles de peligro 
generales. Los programas de monitoreo que se detallan a 
continuación pertenecen al uno o al otro de estas dos clases. 

AIFLD tiene contemplado establecer dos agroservicios en el primer 
año del proyecto; uno en la región Occidental del país y el otro en 
la parte Paracentral. En años venideros se establecerán más 
agroservicios en otras regiones. El área cubierta de las 
actividades planeadas por el proyecto es muy extensa y atraviezan 
muchos ríos. Por lo tanto, deberán tomarse muestras en los ríos mas 
cercanos a las cooperativas servidas por los agroservicios, con el 
fin de determinar el impacto de producción de los diversos 
cultivos. Deberán tomarse muestras de agua y sedimento de las camas 
de los ríos, aproximadamente unos 3000 metros río arriba de las 
cooperativas y 500 metros río abajo. Una indicación del impacto de 
los agroquímicos sobre la vida acuática, sería una disminución en 
la abundancia de las especies más comunes. Se deberan tomar datos 
como base estableciendo los niveles de abundancia de la vida 
acuática, tan pronto como sea posible y deberan repetirse por lo 
menos dos veces al año dentro de la misma estación. 

Las fuentes de agua potable cercanas a las cooperativas también 
deberán muestrearse para medir el posible impacto resultante del 
Uso de los plaguicidas. Posibles sitios para la toma de muestras se 
indican en hoja adjunta. En resumen, las siguientes muestras son 
necesarias: 

REGION OCCIDENTAL 

2 muestras de agua por sitio (Río abajo y río arriba) 

2 muestras de sedimento por sitio 

2 muestras de la vida acuática por sitio 

REGION PARACENTRAL 

2 muestras de agua por sitio (Río abajo y río arriba) 

2 muestras de sedimento por sitio 



2 muestras de la vida acuática por sitio 

AGUA POTABLE 

1 muestra por sitio 

Estas muestras de residuos de plaguicidas deberán tomarse en 
duplicado, por lo menos dos veces durante el ciclo de producción de 
los cultivos. Las colecciones deben hacerse después de períodos de 
uso fuerte de plaguicidas, especialmente si esto coincide con 
aguaceros en el área. Estos datos representarían los casos peores. 
Los resultados de los análisis determinarán si son necesarios 
muestreos adicionales o si hay áreas que requieren mayor esfuerzo. 

En el caso de encontrar pájaros o animales pequeños muertos en 
áreas agrícolas, aparentemente por causa natural, deberán ser 
analizados para determinar si se encuentran residuos de 
plaguicidas. Asimismo, las muestras tomadas por muerte masiva 
ocurrida en aves o peces deberán investigarse para determinar si 
existe alguna relación con el uso de plaguicidas en el área. 

Una evaluación del efecto de los plaguicidas sobre la población 
laboral también deberá efectuarse. La determinación de los niveles 
de colinesterasa en la sangre de los trabajadores/aplicadores 
expuestos a los plaguicidas inhibidores del acetil-colinesterasa es 
un método indirecto para medir la exposición laboral a plaguicidas. 
Deben tomarse muestras de sangre de cinco trabajadores por cada 
cooperativa escogida, antes de que se inicie la temporada de 
aplicación de plaguicidas. Después, deberán tomarse muestras a los 
mismos cinco trabajadores cada cuatro semanas y al final de la 
temporada. Además de la sangre, un análisis de los metabolitos de 
los plaguicidas en la orina ofrece una alternativa para evaluar la 
exposición del hombre a los plaguicidas. 

REGION OCCIDENTAL 

1) Cooperativa : La Palomera 
Cantón : La Preza 
Municipio : El Congo 
Departamento : Santa Ana (Río Agua Caliente 1) 

2)Cooperativa : Brisas Unidas 
Cantón : El Rodeo y San Juan 
Municipio : Tacuba 
Departamento : Ahuachapán (Río de Tacuba) . 

3)Cooperativa : El Triunfo de Tacuba 
Cantón : Sustecuma 
Municipio : Tacuba 
Departamento : Ahuachapan (Río Nejapa) 



4)Cooperativa : E l  Confín 
Cantón : Chiquihuat 
Municipio : Nahuilingo 
Departamento : Sonsonate (Río Chiquihuat) 

5) Cooperativa : Je rusa lén  
Cantón : Chiquihuat 
Municipio : Nahuilingo 
Departamento : Sonsonate 

(Río Chiquihuat)  

REGION PARACENTRAL 

1) Cooperativa : Brisas  ~ a r i n a s  
Cantón : Las Hojas 
Municipio : San Pedro Masahuat 
Departamento : La Paz (Río J iboa )  

2 )  Cooperativa : La Nueva Fe 
Cantón : Las I s l e t a s  
Municipio : San Pedro Masahuat 
Departamento : La Paz (Es tero  de Ja l tepeque)  

3)Cooperativa : Unión San Rafael 
Cantón : Santa Lucía 
Municipio : L a P a z  
Departamento : La Paz (Río Nuevo) 

4 )  Cooperativa : Costa Azul 
Cantón E l  Carao 
Municipio Tecoluca 
Departamento : San Vicente (Río Agua Ca l i en te  11) 

5) Cooperativa : San Antonio " E l  Rebelde" 
Cantón E l  Rebelde 
Municipio San Vicente 
Departamento : San Vicente (Río Lempa) 



(B) PLAN PROVIBIONAL PARA EL MONITOREO DE REBIDUOB DE 
PLAGUICIDAB EN LO8 CULTIVOB 

Siempre que se usan plaguicidas, éstos permanecen como un residuo 
sobre la superficie tratada por un período de tiempo. La cantidad 
de residuo permisible que puede permanecer en productos agricolas 
es restringida por ley a un nivel que provea un amplio margen de 
seguridad. Cuando se aplican los plaguicidas en forma adecuada, 
usualmente los residuos no exceden las tolerancias legales. Varios 
factores pueden influir en los niveles de residuos de los 
plaguicidas en la producción de cultivos, a saber: 

(1) Si el cultivo ha acumulado el plaguicida del suelo, 

(2) si las plantas han recibido aplicaciones de un plaguicida 
no registrado por ese cultivo, 

(3) si se ha aplicado demasiado plaguicida al cultivo, 

(4) si el plaguicida es aplicado demasiado próximo al tiempo de 
cosecha, o 

(5) si el cultivo ha recibido el arrastre de plaguicidas de 
otras áreas. 

Una manera de evitar problemas de residuos de plaguicidas es leer 
y seguir cuidadosamente las instrucciones que aparecen en la 
etiqueta. A fin de determinar si los niveles de residuos de los 
plaguicidas aprobados no exceden los niveles de tolerancia 
establecidos por la EPA y comprobar que los productos químicos no 
aprobados no fueron usados, se establece el siguiente plan de 
muestreo: 

A la hora de obtener una muestra de la cosecha para análisis de 
residuos, es necesario planear la labor de una manera práctica y 
realista si se desea que los resultados analíticos tengan validez 
y c o n f i a b i l i d a d .  Hay una s e r i e  de f a c t o r e s  que h a b r í a  que tomar en 
cuenta en la toma, manipulación, empaque o preparación de la 
muestra para evitar varios problemas que pudieran ocurrir como, por 
ejemplo, la contaminación de la muestra, daño o deterioro de la 
muestra, etc. Por lo anterior, los responsables de tomar las 
muestras deben recibir un entrenamiento acerca de los 
procedimientos apropiados. Una discusión técnica de lo 
anteriormente expuesto se encuentra en la publicación 
llRecomendaciones en el Muestreo para Determinación de Residuos de 
Plaguicidas y Contaminantes  alimenticio^^^, por Gloria Ruth Calderón 
(CENTA, Manual Técnico No. 9, marzo de 1985, El Salvador) 

Posibles cultivos para la toma de muestras, son ajonjolí, melón, 
café y tomate. También deberán tomarse muestras de los granos 
.básicos - maíz, frijol y arroz - como marco de referencia para 
estudios futuros. Los sitios actuales seleccionados para la toma de 
muestras de la cosecha deberán hacerse según el patrón de uso de 
los plaguicidas y la importancia del cultivo. 
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Proposal Submitted to American Institute for Free Labor Development 
for an Environmental Assessment of the 

Agronomic Technical Assistance Component of the 
Democratic Labor Development Project (519-0368) 

Consortium for International Crop Protection 

May 31, 1991 

k BACKGROUND 

The Democratic Labor Development Project is being implemented through a 
cooperative agreement with the American Institute for Free Labor Development 
(AIFLD). The project seeks to consolidate and expand the democratic labor movement 
in both urban and rural sectors of El Salvador by improving the services provided to 
members by democratic trade unions. A relatively new subactivity of this project is the 
development and extension of simple agronomic technical packages that include 
agrochemicals. 

Some of the pesticides commonly used in El Salvador because of their availability, 
low cost, familiarity or perceived effectiveness are in the U.S. Environmental Protection 
Agency (EPA) Restricted Use category. A few others are not registered by E P k  
Integrated pest management (IPM) and the economic and environmental benefits 
associated with it remain poorly understood. 

The project's Initial Environmental Examination (IEE) found that adverse 
environmental impacts could result from the pest/pesticide management components of 
the technical assistance packages and from microenterprise credit programs, including 
assistance for the establishment of small, cooperative-oriented agrochemical stores. 
Accordingly, an Environmental Assessment (EA) will be carried out for the agronomic 
technical assistance component of the project to ensure that it complies with U.SA1.D. 
environmental regulation 22 CFR Part 216. The EA will be conducted by the Consortium 
for International Crop Protection (CICP), 4321 Hartwick Road, Suite 404, College Park, 
MD 20740 USA (telephone: 301-403-4223, fax: 301-403-4226). 

The purpose of the EA and the scope of work for the specialists to conduct it are 
clearly indicated in the attachment to this proposal, which was mailed to CICP on April 
5, 1991 by Edwin Palenque, Country Program Director, AIFLD, San Salvador. 
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B. PURPOSE OF SERVICES 

The purpose of the CICP services to AIFLD, described in C. SCOPE OF WORK 
below, is to: 

1. Recommend mitigative actions to ensure that pesticide use supported 
directly or indirectly by the project does not result in adverse impacts on 
humans or the environment. 

2. Provide guidelines for the development of technical assistance programs for 
farmers that adequately address pest and pesticide management concerns. 

3. Provide guidelines for training AlFLD technical assistance personnel such 
that they will attain an adequate level of competence in pest and pesticide 
management. 

4. Provide guidelines for the design and establishment under the project of a 
system of agrochernical microenterprises that comply with the Government 
of El Salvador (GOES) and A.I.D. pesticide laws and regulations. 

All services will be developed in consultation with U.S.A.I.D./El Salvador and in 
accordance with specific terms of reference in the statement of work that AIFLD sent to 
CICP April 5, 1991. To the extent possible, recommendations for pest and pesticide 
management activities under the Democratic Labor Development Project are to be related 
to U.S.kI.D./EI Salvador actions based on recommendations provided in the 1988 
"Environmental Assessment of Pest Management Practice and Pesticide Use in El 
Salvador," prepared by CICP. 

C. SCOPE OF WORK 

1. Nature of Technical Assistance 

The attached statement of work from AIFLD identifies tasks to be performed by 
CICP. The CICP specialists will perform all of the work indicated in Section IV. TEAM 
TASKS AND RESPONSIBILITIES (pp. 2-4) of the attachment. Two CICP team 
members (see D. PERSONNEL below), Drs. Charles R. Ward and Donald J. Calvert, 
will participate in the EA work in El Salvador. Dr. Charles R. Ward, Team Leader, will 
travel from Albuquerque, New Mexico and Dr. Donald J. Calvert, Crop Protection . 

Specialist will travel from Richmond, California. CICP technical assistant specialist, Dr. 



Consortium for International Crop Protection 
Proposal to AIFLD 
Project (519-0368) 

May 31, 1991 
Page 3 of 6 

Carl S. Barfield will coordinate preparation of the EA document out of Gainesville, 
Florida. 

The CICP Crop Protection Specialist, Dr. Donald J. Calvert, will work closely with 
the Team Leader, and U.S.A.I.D. and AIFLD personnel in El Salvador for twenty-four 
days from July 15 to August 9, 1991 and is responsible for: 1) preparing three concise 
Spanish-language manuals for use in project design and implementation, on * 
Pest/pesticide management training strategy for project technical assistance staff (with 
illustrative program) pesticide handling and safety training strategy for managers and 
participants in agrochemical microenterprise program activities (with illustrative program) 

a U.S.AI.D./AIFLD monitoring program that will ensure agrochemical microenterprise 
compliance with GOES and k1.D. regulations; and 2) submitting his assessments and 
the three manuals (all to be in Spanish) to the Team Leader as the bases for the EA and 
EA appendices, respectively; 3) assist the Team Leader in preparation of the document 
as requested. 

ArFLD will provide a crop protection specialist to work closely with the CICP team 
and is responsible for: 1) assessing pest management needs and pesticide use patterns 
on target crops, identifying the pesticides most frequently used with project support; 2) 
assessing project capability for providing adequate technical assistance to fanners and 
guidance to agrochemical microenterprises in the areas of IPM, pesticide management, 
and pesticide safety. 

Dr. Charles R. Ward, Team Leader, will be responsible for guiding and supporting 
all aspects of EA development and collaborating in its preparation as much as possible. 
In particular, he will: 1) work closely with interested AIFLD and Mission personnel as 
well as with the Crop Protection Specialists during fifteen days of field work in El 
Salvador, from July 15 to J.uly 31, 1991, conducting (joint) briefing and debriefing sessions 
for the Mission and AIFLD at the beginning and end of that period; and 2) review the 
list of requested pesticides for appropriateness and compliance with .A.I.D. and GOES 
regulations. Using the reports and manuals prepared by the Crop Protection Specialists, 
he will prepare a rough draft English-language EA (outline form is acceptable), including 
a summary of recommendations and the Spanish-language manuals as appendices, for 
review by the Mission at the end of the field work period. The finalized EA should 
incorporate the Mission's comments and recommendations. Dr. Charles R. Ward has an 
additional seven working days in Albuquerque, NM to complete and revise the EA plus 
appendices for £ha1 submission to U.S.kI.D./EI Salvador. 

Dr. Carl S. Barfield will review the EA to ensure accuracy and compliance with 22 
CFR Part 216 requirements. 
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2. Implementation ?Ian and out~uts  
Proposed timetable for CICP services and products: 

Se~ce/Product  July 1991 August 1991 September 1991 

Calvert & Ward arrive in San Salvador 

Calvert & Ward in El Salvador: brief 
Mission & ATFLD staff; perform field 
work; write rough draft EA with summary 
of recommendations, and appendices 

Ward & Calvert debrief Mission & AIFIl) 
staff presenting draft EA & appendices 
for review and comment 

Ward departs El Salvador 

Calvert & local Crop Protection Specialist 
work further on reports and appendices in 
El Salvador, incorporating Mission 
comments and recommendations 

Calvert departs El Salvador 

Calvert and local Crop Protection 
Specialist submit concise reports and 
EA appendices to Team Leader 

Ward and Calvert finish draft EA and 
appendices 

Ward submits draft EA to Barfield for 
CICP review 

Barfield reviews draft EA 

Ward & Calvert revise draft EA and 
Appendices 

Ward submits draft EA to Barfield for 
h a 1  CICP review 

Barfield submits final EA to CICP for copying 
and distribution to U.S.kI.D./EI Salvador 

CICP submits six copies of final EA to 
U.S.A.I.D./El Salvador. The body of 
the EA is to be in English, and the 
appendices in Spanish. 
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3. Reporting 

The CICP team and the local Crop Protection Specialist will report to the 
appropriate officers at U.S.kI.D./El Salvador, including briefing and debriefing sessions 
that will bracket the field work period. 

Dr. Donald J. Calvert and the local Crop Protection Specialist will provide reports, 
manuals and relevant background information to Dr. Charles Ward, Team Leader as 
indicated in the implementation schedule above. Dr. Ward will provide a rough draft EA 
including attachments for Mission review at the end of the field work period, and an 
expanded draft (incorporating Mission input) to Dr. Barfield for CICP review. Dr. Ward 
will revise the EA as necessary after CICP review. CICP headquarters will be responsible 
for submitting the final EA to U.S.kI.D./El Salvador and providing other outputs 
indicated. 

D. PERSONNEL 

CICP proposes the services of the following personnel: 

Charles R. Ward, Ph.D. Entomologist. A Professor of Entomology at New Mexico 
State University. Dr. Ward has FS-3 proficiency in Spanish and many years of experience 
in Latin America with U.S.kI.D. projects. He has conducted a range of complex 
environmental assessments and is fully qualified to perform as team leader for this project. 

Donald J. Calvert, Ph.D. Entomologist. Dr. Calvert is fluent in Spanish and 
worked from 1975-1985 as a Crop Protection Specialist for the University of California, 
Berkeley, helping to manage pest and pesticide management technical assistance provided 
to U.S.A.I.D. by CICP. He has been an independent consultant since 1985, with 
assignments including other U.S.kI.D. EAs as well as long-term supervision of IPM 
research and extension activities in Bolivia for U.S.A.I.D. and in the Dominica Republic 
for Chemonics International. 

Carl S. Barfield, Ph.D. Entomologist. A Professor of Entomology at the University 
of Florida and CICP pest management specialist, Dr. Barfield has wide experience with 
pest and pesticide management in Latin America. He has developed other EAs for CICP 
and is highly qualified to review the EA document. 

A local Crop Protection Specialist is to be provided by AIFLD. 

E. FACILITIES 

CICP will provide all facilities except office space and office equipment in San 
Salvador, which will be provided by AIFLD. AFLD will provide vehicle and travelling 
expenses for the Crop Protection Specialist they hire as well as vehicle and driver 
expenses for travel to field sites required by CICP team members. ATFLD will assist the . 

CICP team in making local travel and meeting arrangements required to complete the EA 
and appendices. 

11 4 



STATEMENT OF WORK 

ENVI RONMENTAL ASSESSMENT 
AGRONOMIC TECHNICAL ASSISTANCE COMPONENT 

EL SALVADOR DEMOCRATIC LtJlBOR DEVELOPMENT PROJECT 
( 519-0368) 

I. OBJECTIVE: 

Prepare an Environmental Assessment in accordance with A.1.D 
environmental regulations (22 CFR Part 216) for the agronomic 
technical assistance component of the A.I.D. Democratic Labor 
Development project (519-0368). 

I I. BACKGROUND: 

The subject project consists of a three year, $14.4 million 
cooperative agreement with the American Institute for Free Labor 
Development (AIFLD) to provide support for actively promoting the 
process of democratization through the development of a strong and 
vigorous democratic labor movement in both urban and rural sectors 
of El Salvador. The goal of the new project is to consolidate and 
expand the democratic labor movement. The purpose is to improve 
the services provided to members by the Union of Workers .and 
Peasants (UNOC) and the Democratic Workers Central (CTD), as well 
as other democratic trade unions. The project has five main 
components, which encompass keveral subactivities. The components 
are: (1) UNOC, (2) Urban Unions, (3) Rural Unions, (4) 
administrative support to AIFLD, and ( 5) the Salvadoran 
Foundation. Subactivities under these components cover 
traditional union activities, such as membership drives, 
organizational strengthening, leadership training, and vocational 
training. A relatively new subactivity of this project is 
agronomic technical assistance to increase farm production through 
development and implementation of simple technical packages 
including improved seed varieties, agrochemicals, improved low 
cost cultivation practices, conservation of soils, water 
management, and optimization of machinery use. 

The Initial Environmental Examination (IEE) prepared for the 
subject project recommended and received a Positive Threshold 
Decision. As determined by the IEE, subactivities supported under 
the project include those that may potentially produce adverse 
environmental impacts. These activities fall in two general 
categories: (1) economic and social projects including housing, 
infrastructure repair (roads, bridges, drainage systems, etc.), 
and water supply and sanitation; and (2) agricultural development 
projects. Agricultural activities identified as having 
potentially adverse environmental effects include pest/pesticide 
management-related technical assistance packages and 
microenterprise credit programs, including assistance for the 
establishment of small, cooperative-oriented agrochemical stores. 



Because of these concerns, and the Positive Determination for the 
subject project, an Environmental Assessment (EA) must be carried 
out pursuant to A.I.D. Environmental Regulations (22 CFR 216). 
The EA must be preceded by a scoping activity which identifies the 
main issues to be addressed. This document provides the scope and 
guidelines for the preparation of an EA for the agronomic 
tecuical assistance component of the AIFLD project. 

# 

111. PURPOSE OF THE ENVIRONMENTAL ASSESSMENT: 

In El Salvador, pesticides are widely applied by small farmers to 
control actual or perceived agricultural pests. Some of the most 
common products used, because of availability, low cost, 
familiarity with the product, or perceived effectiveness, are 
pesticides in U.S. EPA's Restricted Use (RU) category. A few 
others are not registered with EPA. Integrated pest management 
(IPM) and the economic and environmental benefits associated with 
its adoption remain poorly understood. Accordingly, the purpose 
of this EA is to: 

1. Ensure that future direct or indirect pesticide use activities 
in the project do not result in adverse impacts on humans or the 
environment through recommendation of actions that will reduce k 

such risk. 

2. Provide guidelines for the development of technical assistance 
programs for farmers that adequately address pest/pesticide 
management concerns. 

3. Provide guidelines for training AIFLD technical assistance 
personnel in pest/pesticide management, aimed at developing an 
adequate level of competence in this area. 

4. Provide guidelines for the design and establishment of a 
system of agrochemical microenterprises under the project, which 
closely follows GOES and A.I.D. pesticide laws and regulations. 

5. To the extent possible, relate recommendations for 
pest/pesticide management activities under the AIFLD project to 
USAID/El Salvador actions originating from recommendations 
provided in the 1988 "Environmental Assessment of Pest Management 
Practice and Pesticide Use in El Salvador," prepared for USAID/EL 
Salvador by the Consortium for International Crop Protection. 

IV. TEAPI TASKS AND RESPONSIBILITIES: 

The overall purpose of the services described below is.to conduct 
an environmental assessment of agronomic technical assistance 
component supported under the AIFLD Cooperative Agreement. 

Preparation of this EA for the agriculture development project 
component will include the following tasks: 



Team Leader: 

Will be required for 4 weeks, two and a half of which will be 
spent in country, working with the team members. 

Will provide guidance, direction, and support to the team 
members in all aspects of FA development. To the extent 
practicable, he/she will collaborate with the team members in 
the fact finding phase of FA development and in the 
preparation of required guidelines and recommendations. 

Will be responsible for preparing the draft EA document, 
following A.I.D. Environmental Procedures, including the 
guidelines presented in Pesticide Procedures, 22 CFR Part 
216.3(b), and for presenting to the Mission's Office of 
Democratic Initiatives a finalized EA document upon completion 
of assignment. 

Will be responsible for reviewing the list of pesticides 
requested under the project .for appropriateness and compliance 
with A.I.D. pesticide requirements. 

Will work closely with the USAID project officer and 
environmental officer and the AIFLD project manager, and will 
conduct a briefing and debriefing session at the initiation 
and termination of the assignment, respectively. 

Crop Protection Specialists (2): 

Two crop protection specialists will each be required for 
three weeks, in country, and will be jointly responsible for 
the following tasks: 

Assess project target crops relative to pest management needs 
and pesticide use patterns; assemble a list of the most 
frequently used pesticides in project implementation sites. 

Assess project capabilities and constraints in IPM and 
pesticide management and safety, including personnel 
considerations, training needs, and readiness to provide 
adequate technical assistance to farmers and guidelines for 
agrochemical microenterprises in these areas, 

Design a pest/pesticide management' training strategy and 
illustrative program for project technical assistance staff. 

Design a pssticide handling and safety training strategy and 
illustrative program for individuals who will participate in 
the project's planned agrochemical microenterprise program. 

Design strict guidelines and requirements for the transport, 
storage, packaging, labeling, use, and disposal of pesticides 
and pesticide containers for incorporation in the project's 
agrochemical microenterprise program. 



7. Design a working monitoring program which can be used by AIFLD 
and A.I.D. to ensure that the project's planned agrochemical 
microenterprise program complies with GOES and A.I.D. 
regulations. 

8. Work in close collaboration and consultation with each other, 
the EA team leader, A.I.D. and AIFLD personnel. 

9. gresent concise reports to the EA team leader for 
ihcorporation of pertinent data into the EA document. 

10. Prepare the strategies and guidelines requested in ( 4 )  through 
(7) above, as discrete, concise manuals written in Spanish for 
future use in project design and implementation; these reports 
will be included as appendices to the EA document. 

V. REPORTING REQUIREMENTS: 

Upon completion of assignment, the team leader will be responsible . 
for submitting a draft EA report in English, with pertinent 
appendices in Spanish (see IV.B.lO, above) to USAID/S~~ Salvador's 
Office of Democratic Initiatives for review. All principal 
findings and recommendations will be presented in a debriefing 
session, when the report will be reviewed by Mission staff. 
Pertinent comments and recommendations made during this session 
will be incorporated by the team leader in the final EA report, 
and six (6) copies in English and six (6) copies in Spanish of the 
EA will be submitted to the Mission no later than one month after 
the team's departure from San Salvador. The finalized document 
will be submitted to the A.I.D. Bureau Environmental Officer for 
final review and approval. 

VI. RELATIONSHIPS AND RESPONSIBILITIES: 

The contractor will work under the general guidance of the Mission 
Director and the supervision of the Office of Democratic 
Initiatives Director or her designee. 

VII . LEVEL OF EFFORT: 
The team leader will be required for twenty-four (24) work days, 
fifteen of which will be spent in country, two (2) will be for 
international travel (from the U.S. to San Salvador and return), 
and seven (7) will be for preparing for the assignment and 
finalizing the EA report. The two crop protection specialists 
will be required for eighteen (18) days each, all of which will be - 

spent in country. 

A six day work week is authorized, but no premium pay is 
authorized. 



VIII. EA TEAM COMPOSITION AND MPERIENCE: 

The EA team will be composed of three individuals with the 
following qualifications: 

A. Team Leader 

The team leader shall be thoroughly familiar with A.I.D. 
procedures and projects, including A.I.D. environmental procedures 
outlined in 22 CFR Part 216. In addition, this individual shall 
have expertise in EA preparation and writing, knowledge of Spanish 
at the FSI 3 level or higher, familiarity with Latin America, and 
a strong background in one of the crop protection disciplines. 

B. Crop Protection Specialists (2) 

The crop protection specialists shall have in-depth knowledge of 
pesticide use practices in El Salvador, GOES pesticide laws and 
regulations, and experience in pest/pesticide management training 
for extensionists and farmers. 
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Project Location 

Project Title 

Project Number 

Funding 

Life of Project -- 

IEE Prepared by - 

C' f - 1  

?.~GENCY FOR IN'TERNA'TIONAL DEVELOPMt,.  . 
WASHINGTON, D.C. 20523 

ENVIRONMENTAL THRESHOLD DECISION 

Recommended Threshold Decision 

Bureau Threshold Decision 

Comments 

Copy to 

Copy to 

Copy to 

Copy to 

Copy to 

: El Salvador 

: Democratic Labor Development 
(AIFLD 11) 

: $14.5 million (LOP) 

: 3 years 

: Edward Landau 
Environmental Coordinator 
USAID/El Salvador 

: Positive Determination 

: Concur with Recommendation 

: An ~nvironmental Assessment for 
the Project will be carried out, 
focusing on activities.identified 
in the IEE and the EA Scoping 
Exercise that have potentially 
negative environmental impacts, 
including construction of potable 
water and sanitation activities, 
and support for pesticide 
procurement and use. 

: Henry H. Bassford, Director 
USAID/El Salvador 

: Edward T. Landau, USAID/El 
Salvador 

: Sergio Guzman, USAID/El Salvador 

: Mark Silverman, LAC/DR/CEN 

: IEE File 

Date SEP - fj 1990 
1/ John 0. Wilson 
Deputy Chief Environmental Officer 
Bureau for Latin America 

and the Caribbean 
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Project Location 

Project Title 
and number 

Life of Project 

IEE Pretxred hv 

Date Preptlrej 

,n" 
" * 

AOENCY FOR INTERNATIONAL DEVELOPMEN? 

UNITED STATES OF AMERICA A. I. D. MISSION 

TO EL SALVADOR 

C/O AMERICAN EMBASSY. 

SAN SALVADOR. EL SALVADOR, C. A. 

El Salvador 

: $14.5 Million ( m ~ )  

: 3 years 

I Ellwzrd M a u l  
Enviromntal Coordinator 
W D / E ~  Salvador 

: April 25, 1990 

Remmerrlation for Threslold k i e i o n :  

The AIEW program will undertake several wide-ranging activities to reach 
the p a l  of strengthening and expanding the d m r a c t i c  l b r  mvement i n  
E l  Salvador. I n c l d d  in its social and economic prcqram are activities 
which my impact on the e n v i r m m t .  These activities are infrastructure 
such as potable water ard sanitation projects, and rural development such 
a s  the procuranent an3 application of pesticides ard other chemical 
inpats. The blission, therefore, recmwrads a positive determination for 
the foregoing activities. Wmver, given AID/\U" s an3 the blission ' sJwish 

. to sign the Coapsrative Agreerrrcnt i n  the near tern, we prapose that 
laxpage Ix included into the Agreement prohibiting initiation of the 
ptable water and sanitation, and agricultural inputs ac t iv i t i es  until 

appropriate environmen'tal revied system .;nd procedures are 
Xe  further requee 
a1 Officer to acmmplish 



I. Project Description 

R e  gcal of the project is to  co..lsolidate a d  expard the democratic labor 
moveiient. Tne purpse is  t o  improve the ae rv ices  provided k y  the Union of 
Workers a d  Peasants (W) an3 the P-ratic Workers Center (Cm) through an 
array of inter relate3 programs. 

?he Project has four basic coqmllentst 1) UhYX:, 2 )  Urban Unions, 3) Rural 
Unions, arrd 4)  Support Co AIFLD. 

-1) ?he objectives of the WX Cconp3nent are: To increase memlsership; 
upgrade mnagement, technical ard opzratioml capabilities of UNEJ inprove 
the hum rights situation; urdertake a voter registration program; ard 
upgrade leadership oapdbilities and a ~ l y t i c a l  sk i l l s  of UNCC and affi l iated 
offices. 

2 )  Tie Urban U n i o n s  C a p n e n t  has seven s u b = o r p ~ ~ e n t s :  a )  enhancing 
m l l e i v e  bargaining techniques; b) developing health and safety programs1 
c) f i m m i q  a microenterprise credit program; d )  formulatirg small 
m u n i t y - b a s e d  projects; e) e x p n d i q  the vocat ional  education prcg-ram in 
f 1% new areas1 f) upgrading the administrative prcqram, planniw and 
implementation capabilities of the CTD; and 9) improviw the efficiency of at 
least  six CTD a f f i l i a t e  unions. 

-3) ?he unions ccarrponent includes s i x  sukompnents:  a )  a s a i s t i r q  rural 
l a d l e s s  families to gain access to land; b) suppor t ing  the rights o f  l a d  
refom b n e f  iciaries t c) facil i tat irq in tegra ted  tedhnical assistance packages 
to  refom beneficiaries; d) fanenting a micro-enterprise credit program, 
particularly for m e n ?  e) develqirg social projects activity; and 
f )  ~pgrading the capabilities of rural unions to provide services; and, 

-4) ?he S u p r t  to AIFLD mnpnent w i l l  f h m e  t b  m s t s  of rnana9ix-g the 
program with U.S.  and local staff, as w e l l  as the prccwement of vehicles a d  
o t k r  administrative requirements. 

XI. Environmental Review: Project &.view ard Environmental hpacts. 

The MPLD prqmsal presents a pxogram-wide approach in  order to strerqthen 
the demcratic l abr  movement. The project w i l l  a s i e t  labor unions to 
improve admin ie t ra t ion ,  legal services ard collective bargaining techniques. 
The project will also involve s ~ i a l  z d  ecommic activit iee ,  which mirror 
tfhose undertaken by the USAID, for the urions to develop with manbrs ard to 
provide incentives for new mPnbers to  join. Specific act ivi t ies  w i l l  include 
manqerilent an3 f iwncial  training, microenterprise credits, health activities, 
busing, infrastructure , rural deve lqWL,  , voter registrat ion, etc . 
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The majority of activities should have little or no i-ct on the 
enviroment. bwever, activities related to infrastructure an2 rural 
development could affect the enviromnt and natural remurce b s e .  The 
infrastructure activities with pcrtential irrpcts include access r cads ,  ard 
,potable water and sanitation facilities. Giwn that the access road activity 
v i l l  &sically emphasize minor leveling of existing rosds , the f.lission 
suggests that this activity receive a neqative determination. If AIFLD 
propces to go keyo.d basic leveling and minterance, addi tioml environmental 
analysis will be repired. Tne procurerent an6 application of various 
agricultural inputs, including pesticides anj otller chemicals, as part of 
technical assistance packsges could also proiltlce unintended negative 
consequences. 

The proposal mntains a discussion regarciing M W ' s  intention to use 
apprcpriate AID environmental procedures during implementstion of the project, 
p?irticularly pertaining to agricultural inputs. 

111. Determination 

fie project will require a systemtic way to analyze the p o t e n t i a l  
environmental impacts and to devise pracedurea for the various risk 
activities. However, given the breadth and scope of the praposal, as well as 
the imperative to sign the Agreement a6 smn as possible, a pre-Agreement 
&vironnental Assessment is not pasible. Therefore, in accordance w i t h  22 
W R  216.2(d) (xi), "potable water and sewerage projects.. . , " and 216.3(b), 
"pesticide procdures" an;l in lieu of a pre-Agreemnt environmental 
assessmnt, the Mission will incarporate into the Qoperative Agreement 
language which prohibits initiation of the patable Water 9nd sanitation, and 
rural fievelcpment activities (pertaining to ,pesticides and other chemical 
inputs) until an appropriate environmekqtal ariilysis system a d  produrea are 
established. Relating to potable water anil sariititation activities, Mich 
will consi6.t: of smll-scale interventions, the Mission proposes that AIi3.D use 
the criteria esta-ll~nental ipcts under the Wats 
Supply, Sanitation and Health (bpment of the Public Services Improverrent 
Project (519-0320). me ldigsion praposes thst a Burmu or Regional 
Environmental Officer v i s i t  El Salvador at the manest possible date to 
develop the proposed system and pracedlzresb 
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APPENDIX 3. 

Copy of the Recommendations Section of the Higgins et al. (1988) 
EA of Pest Management Practices and Pesticide Use in El 
Salvador 
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SUMMARY AND -@IS 

mere is sufficient wid- fxun the review of literature ad fmn 
f i r s t  hard observations of the study team to state, ~ v o c a l l y ,  that  
serious problars exist  regarding the misuse, weruse and unsafe handling of 
pesticides in El Sdlvador. On average s h e  1980, more than 1100 poisoni.rqs 
have resu l ted  in hospital v i s i t s  each year (Chapter III.C.5.). Of these 
hospital v is i t s ,  pesticide poismbgs are anmrg the t q  ten causes of 
mortality. In redlity, the rnmrber of pesticide poismirgs is akmst 
certainly undenmmemted because mmy cases go unreported and rrany 
pesticide related illnesses resemble other problarrs, e.g. respixatDry c: 
infections. Over the past 10-15 years, residue lwels exceeding allowable 
tolerances for organocholorh and parathim have been fourd in water, 
soil, beef, oi ls ,  fruits and vegetables, and human tissue. ?here have also 
been a substantial rnrmber of cases of pesticide related wrtdlity in 
d a e s t i c  and wild animals (Chapter I I l .C .2  and III.C.3). 

I f  no positive action is taken to oorrect the situation, it is 
-nable to amcl~& that El Sdlvador w i l l  lase export m k e t s  because of 
pesticide residues, that the e r n r i m m a t  w i l l  amtinue to be contaminated 
leading to the poterrtial loss of existing industries (e. g. fish ad shrimp) , 
ard that  pesticide intnxications and related hmm health prcblenss w i l l  
cmtinue a t  their arrrent unacceptably high lwels. In fact, there is wery 
likelihood that acute intaxications w i l l  iru=rease as oqano&lorine use 
declines in favor of o ~ o s @ a t P C  and carbamates, sane of a& pose a 
greater direct threat to h m  health. 

I f  ac t im is to be taken, it rmst be taken with f u l l  reagnitim of the 
problems and obstacles that  e x i s t  to effecting m e .  These include the 
follming. 

1. Pesticide mnagement prcblars are widespredd and pervasive in the 
Salvadoran cantext (Chapter 111. B. 4 and 111. C. 2) . Pesticides are 
readily available, wen to the poorest farmers, and Salvadoran peasants 
are aczustataed to their use. 

Despite their familiarity with pesticides, E l  Salvador Is d l  farmers 
are often woefully misinformed abaxt praper pest oontrol techniques. 
Overuse of pesticides, a p l i d m  a t  m r o p r i a t e  times, dimqaxd of 
proper safety precautions, and a lack of awareness of alternative 
methods of pest control are all cr;nnrrm. Pwerty and illiteracy 
contriJcrute to pesticide use pmblenrs, making it exceedingly dif f i a r l t  
to implemerrt safety meafllres or to htrduce alternative methods of 
pest cantrol. 

3. In reoent years, the deterioration of the gwv-1~ agricultural 
ecknsim systw, a c h  w a s  never wte to meet the d d  for 
Meal assistance, has further inhibited the transfer of alternative 
pest cantrol technologies. 

v i i i  
1 2 7  



4. me problem of ovemse of pesticides is exacerb- by axrent banking 
p r a c t i a s  whi& -ge the use of pesticides w i t h o u t  ensuring their  
safe ard effective managanent (Chapter III .C.2).  Banking practices 
03ntrihte to pesticide use in tm ways. 

a. Banks carrm=aily offer blarrl loans for the plrcfiase of pesticides, 
hrt nut for alternative pest ccartrol measures. lhis practice 
amxrnts to a subsidy for pesticide irrprts whi& oftentimes &ers 
alternative pest ocartrol stratqies v t i t i v e .  

b. Seccnrlly, agricultural 1- policies typically require that  
farmers use a designaw portim of their loans for pesticide 
inprts. One bank, the Ban=o de F a e n t o ,  actually distributes 
pesticides i tself  as part of its agriculturdl lending program. 
Thus, wen i f  alternative pest ccartrol measures are ccnnpetitively 
priced, snall farmers are nut free to use nedit to pmhse that  
-logy. 

5. Crop diversification is being pnrmted without an accarrpanying base of 
bowledge abart e f f d v e  pest managanent in those c=raps. Thus, pest 
ccnrtrol deperds on p-ylactic use of pesticides based on a calerdar 
sch&ule rather than on actual pest infestation and threat of e c o n d c  
Qmage (Chapter 1II.C. 4) . 
?here are a whole variety of actions that can be taken by A.I.D. and 

other donors, that are bath practical and feasible, falling i.lto four major 
catsqories: policy change, researcfi, training, ard stension. The 
mxmmdations that f o l l w  e@xsize these areas hrt are presented in order 
of the f i r s t  five priority actions that  can be taken by the office of Ihual 
Develapnent, USAID/El Salvador. Mre detailed suggestians are included 
wi th in thebcdyof the tex t .  

-tion 1: Many of the pesticides that are a r ren t ly  in use are 
considered Class I &emicals, highly toxic to humans ard the envhmnent i f  
the appropriate safety measmes are nut taken. It is highly unadvisable to 
permit use of such d a n g m  chemicals under the corditions in w h i c f i  they 
are being used, (i.e. frequent application ard calersdar spraying by farmers 
who lack adequate protective gear and -ledge of appropriate safety 
practi-) . 

The f i r s t  action that should be taken is to distriSxrte broadly less 
toxic, general use Wcals .  A list has been prepared with this 
environmental assessment. The chemicdls are all registered for use ard 
available in El Sdlvador. Qst clifferenoes ard efficacy w i l l  need to be 
cansidered. Sane of these are made in section 1I I .C .  4. 
Adaptive researrfi will be required to test chartical alternatives ard to 
refine the a t t a w  list. are familiar with the use of certain 
charticals, ard will continue their use unless additimal information is made 
available ard alternatives are offered. Alternatives must be equally 
effective ard canparably priced or they w i l l  be undersold by the more toxic 
cfiemicals (Chapter 111 .C. 4) . 



Projects should plaoe a high priority on field trials with safer 
chemicals if their efficacy is in question. Such field trails could be 
implemnkd by FUSAMS on their derrPnskmtion plots, by the Water Management 
Project W o r  by the CENTA/MIP team. Also CfWA does perform efficacy 
trials for pesticide registration. If resources could be mde available 
(local aurency funds), these trials could be b r p o r a M  into their 
existing activities. 

T h i s  is part of a short term solution until broader scale training can 
be implemmtd, safety equipnent can be prcard, and IFM technologies can 
be developed and exterded. T h e  list attached to the draft d m t  should 
not be considered qleted or appmved until the final document is mviewed 
and appmed. mis list will require continual updating. 

-tion 2: (Xrrrent exchange rate ard nedit policies mke it 
exaxduqly dif f icult to p m t e  alternative methods of pest control. ?he 
axrent rate of excfiange has resulted in an wervdlued +- -- currency, ard hence 
enmurages the importation of agricultural ir?prts, =hi3ir-q pesticides. 
F l x t h e r m > ~ ,  the Central Bank, wfiid.1 rations scarce dollar resemes to 
importers, generally treats the importers of agriailkrrdl inputs 
preferentially. It is recognized that d-mqes in the rate of exchange or 
the Central Bank's scheme of rationing foreign aurency will be implemenM 
for reasons that have nothing to do with pesticide use and handling 
practices. Other actions, hawever, could serve to ccarrpensate for the 
negative impacts that these policies have on pesticide imports. 

USAID/E2 !Salvador m y  consider w o r m  with Defensa Agropecuaria, 
Ecorwmia Agmpsmria, and the Banco Central de Reserva to encourage the 
cancellation or restriction of the importation W o r  sale of highly toxic 
chemicdls. Alternatively, a quota system or tax axld be levied on the more 
toxic chemicals, thus discouraging their importation for general use. ?he 
system needed to implement this policy change already is in plaoe. motas 
on imported agricultural h p t s  are currently set by the ECR and a sliding 
scale exists for import fees (ranging f m  5-30%). Import fees could also 
be used to directly w r t  safety and monitoring programs, and IPM. 
A.I.D. cauld negotiate changes in these quotas and fees as a condition of 
further ecorm-ic w r t  funds or locdl currency agreem?nts. 

Recormnendation 3: As noted abave, Salvadoran banks currently offer bland 
loans for the plrchase of pesticides, but not for alternative pest control 
meawres. ?his practice amounts to a subsidy for pesticide inputs. In 
addition, alth- credit is mde available for pesticide purchases (wfrich 
oftentimes are an obligatory condition of the loan), the banks have s h m  
little interest in pmvidhq credit for safety equiprent. m e  contribution 
to the econamy and to nationdl goals of law interest agricultural d t  is 
beyord the scope of this study. However, credit policy d-mqes could be 
implemmted that would foster safer and more effective use of pesticides. 
'Ihis muld include the following changes. 

1. General use pesticides that are provided thrCPlgfi credit program should 
be aa=cmpanied by safety @pent such as catton masks, light weight 
glwes, rubber boots ard cotton weralls, i. e. equipent appropriate to 



the S d l ~ d o r a n  cmtact. Farmers shaild be required to procure safety 
equipnent a t  a favorable price a t  the time that  pesticides are procured 
and its use w i l l  be part of the loan package. Both the cananercial 
banks and Banco de Fawnto have a relatively large s ta f f  of agents that 
regularly v i s i t  farrrrers to mnitor their loan portfolio. Inan officers 
could mni tor  ampliance with this v n e n t  of the loan during s i t e  
v i s i t s ,  by reviewing formr practices and use of safety equipnent and 
types of pesticides. 

2. In order to a-lish the previcxls reaxmdat ion ,  it w i l l  be 
necessary to familiarize loan officers in Salvadoran banks with 
alternative pest control technologies. c 

Shortcaursesshouldalsobeofferedtoactingloanofficers.  Project 
0307 (Agrarian Refonn F b a n 2 i . r ~ ~ )  amen t ly  is providirq training for 
1 o a n o f f i c e r s ~ t h e B C R .  I t ~ l i k e l y t h a t  shortcourseson 
pest control and safe pesticide handling could be integrated into this 
Pn>gram a t  a nconinal cost. An illustrative budget is included as 
A t t a c h m e n t  4. Su& a training program should have a mnitoring and 
evaluation w n e n t  built into it. C I B ,  under the S&T/AGR project, 
has developed training materials and condtucted similar training courses 
in other parts of Latin America and the mibbean. 

3. As a result of this training, loan officers should include information 
on health risks and costs as part of the project r-fit analysis 
corducted for loan requests and when reviewirg farm plans. Safe use 
means a healthier fanner who can mre likely pay back on his loan. 
W s  training for loan officers, m y  of whm are a p d s t s ,  wuld be 
implemented thrmgh the contract with Arizorn State in the Agrarian 
Reform Financing Project, as noted above. 

4. As long as loans for agricultural inputs are going to be offered on 
concessionary terrrrs, &t should be made available on terms that  are 
a t  least as advantageous for biological and mechanical control 
measures as they are for pesticides. 

-tion 4. Ultimately decreased pesticide use will require 
alternatives and options and the develcpnent of IFM technologies. IFM 
should be an explicit  w n e n t  of all future agricultural devel-t 
projects, including A.I.D. projects, in E l  Salvador. Pests, and thus pest 
management, are part and parcel of agricultural production systms. 
Addressing this problem up front may avoid or a t  leas t  minimize problems 
with pesticide use down the road. While a l o t  can be done with local 
aurency, dollar  resoun=es m i l d  -en act ivi t ies  by providing tirnely 
a m  to nec=essary technical assistance. IR3 should f o a ~  on extension 
where tedumlogies exist and on research where research is needed. Where 
mseanA is needed, it should be adaptive in ~ t u r e  and designed, developed 
ard implemented with the participation of extensionists ard grwers. 
Wrilding national capabilities is the key. 



IRvI in nontraditional a q s  needs to be m e d .  FUSAIlES 
should q p r t  mre resear& activities in IF?4 a long-term advisor 
to mrdinate ard integrate IR3 into their variety trials. Priority areas 
for resear& shaild klude scrrre of the following. 

1. Resistant crcp varieties to virus ard furgus infection, develapnent of 
wh i&  is likely to be done at the regional level thrcqh any one of the 
regional agricultural (e.g. CATIE) . Research in El 
Salvador on resistant varieties is likely to be prkily adaptive in 
nature. c 

2. Vectorbiologyard mntrol. Vectmrmganent is critical inscrrre of 
the nontraditional crops to reduce disease transmission. ail tural  
practices ard plant resistance, in addition to vector biology ard 
emlogy, will be key axrponents of this researd.1. 

3 .  Sampling ard monitoring techniques ard determination of econmic 
thresholds should be develaped to enable mxring beyond calendar 
schectules for the qlication of pesticides. 

4 .  Develqment of cultural practices including rotations ard 
-ing tecfinicpes to mntrol pests ard diseases. 

5 .  Diagnostics for pests ard naturdl enemies in nontraditional amps. 

IPM for Smdll F+amxs 

IR4 technologies for smdll farmers will need to have sanewhat of a 
different focus. E@msis should be placed on IEM in mixed crqpping systems 
ard mst importantly, on the design of sampling tedmiques ard decision 
tools that can be used by farmers. The C7SI'IE/MIP team, in mrdimtion with 
the GIZ project, should look at these issues in de- research 
priorities. A farming systerrrs approach perhaps will be far mre effective 
for small farmers than a single crop focus. IFM Research for smdll fanners 
could develop need& technology for pest mgement in import substitution 
craps wh i&  are likely to be mre mgeable for small farmers than will be 
v r t  v* 

It is reammded that a series of IPM agroncmkts be hire3 to work on 
horticultural crops. Regional IlN centers, whi& m d  be ccanprised of the 
agrornnkts ard damnstration plots, d d  uriiertake n=sear& in selected 
-a %m ncenists d d  =ive training frm CEKIlA and FUSADE5 
specialists, similar to the training n m  being prwided under the Water 
Management Project. These agroncPnists could then train other extentionists 
ard farmers a series of workshaps in IEM techniques. Simple issues 
such as early identification of pests ard diseases ard the presence of 
natural enemies could help to reduce pesticide use. 



Finally, for are slim in El Salvador. Interest in 
develcping a private resear& fundation m y  have certain merits given the 
current problems w i t h  the flw of rescrutoes in the gwerrrment. On the other 
hand, it d d  also further cri~ple what little is being done in the plblic 
sector. It is -ed that a farndation, if established, be 
used to, in part, prurnte nzsard~ to met the needs of nontraditional crcp 
developnent while also -ding the focus of the plblic sector, i.e. to 
work with smaller grawers ard IR3 in mixed q i n g  s y s t 0 r 1 ~ .  It is strorgly 
recanmerded that IF74 research be a clear priority to be supprted by the 
fandation. This mdianism should be used to identify key pest prcblarrs ard 

needs to implanent IFM progranrs in nontraditional exprt crops. 
r 

Fublic sector research could be ccanplemented by establishing a research 
grants program in the fourdation which wuld be acoessible to both the 
private ard plblic sector. 'Ihe fourdation anild also offer research 
fellwships to university students who are already workkg with C!EMFA in the 
1a.k ard the field. CENDi staff also save as advisors to students at the 
various universities. FYcmmxmt of resaurces for the pblic sector ccpild 
be done by the fmrhtion, thus avoidiq difficulties with the flm of 
reSOUrOes. 

-tion 5: Training in safe pesticide use ard alternative pest 
management techniques, where available should be a part of every 
agricultural project in El Salvador. 'Ibis eqhsis should be increased in 
all projects. Listed belw are saarre possible Itlechanisrrrs to target training 
needs. 

1. Safety training d d  be pmvided to bank loan officers as described 
abave, to cooperatives thruugh tecfinical assistance f irrrrs working with 
cooperatives and as part of the phase I11 lard titling. Sane support 
may be provided to APA to pmvide training to distributors. APA 
training haever, should be expmled to consider proper management of 
pesticides (e.g. timing ard frequency) in addition to safety. !Support 
to APA should be conditioned on develop* the short courses in 
mllaboration with an IR? specialist. 

2 .  The support for curriculum develqmmt be* prwided thrmgh the Water 
Management Pmject ard the TA in c=rap prntection is excellent. It is 
strorgly -ed that saarre of the basic caurses for agronmy 
students be strengthened Vra@ this irrigation specialization with 
the mrt of the C E f I l  Oontrol Intqrada de Plagas. Another option 
might be to invite agronmy students to the specialized courses in crop 
protection as an elective, thereby taking advantage of the strengthened 
c=ourses. Assistance in teaching ard curriculum design may be available 
frum sorne of the ecologists ard agrodsts teaching in the 
universities. These professors anild consult on design thereby 
enabling use of loml currencies for tedvlical assistanoe. 

3.  IRvI should be -ened as a ampnent of the curriculum at the 
Escuela Nacional de Agricultura (ENA) . The a g r o m  program shdd 
also strengthen its training in ecology ard IR?. Ecolcqy courses 
should focus on agricultural systems, thus providing a backgrwund in 
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ecology that applies directly to the managerrent of agriailtural 
systerrs. An illustrative auriailum is included as Attacfirrrent 5 to the 
EA . 
?here is an important ne& to inrrease the collaboration ard 
cooperation between Dl?i ard CEWA partiailarly in the area of crap 
pmtection. CR?IA has considerably mre rescxrroes than ENA in terrrrs of 
labs ard library ard ClXrA wuld incorporate Dl?i students into the 
field research ard prwide practicdl exprience in experbtal 
methodology for EN4 students. Agronmm6 need to develop a stroger set 
of tools for problansolving ard asesments (e.g. Rapid Rural 
Appraisal ard Agroecosysterrrs Amlysis) . kthcdology cclurses wuld be 
streqthened. Findlly, in rimy of the caurses, there should be greater 
eqhsis on field exercises, particularly within existing entamlogy 
ard ecology courses. ?he Dl?i ard CBfPA achhktmtions should consider 
this issue for in;reased collaboration. 

4 .  (hanging the minds of policy-makers is a critical step in effecting 
institutional d-nmjes. A short course for policy makers in GOB, 
USAID/El Salvador, ard those private sector f h  involved in the 
agriailture sector should be developed. The course should be at least 
t m  days log ard present information regarding aurent practioes ard 
their envirorm-mtal, eooncanic ard humn health consequences, including 
infomtion on alternative pest ma~ganent strategies, including IRVI. 
The bulk of the cause will be spent in the field leanring firsthand 
about the problems posed by pesticide misuse. The S&T/FENR 
Ehvirornnentd Pla.nnbq ard Management (m) project is exploring 
possible mllaboration with the Organization for Tropical Studies 
(UTS) in Ckda Rica to provide environment ard mtural resources 
training for policy makers ard NCOs. Action m y  be pcssible through 
this project. 

5. CATIE/MIP: Continued sqprt should be given to the CAlTE/MIP project. 
mere should be greater enphasis on extension where IRVI technologies 
have been developed. Coordination between GIZ and MIP is criticdl. 
Both of their efforts are oriented tmards small farmers. This should 
continue. GUTE/MIP may hawwer focus mre on import substitution 
crops. Ehphsis should be placed on developing IFM techniques for 
mall faxmers in a farming systems context through applied ard adaptive 
research, working directly with famxs in the developent of 
technologies mre so than has been done in the past. MIP, with A.I.D. 
assistance, should deavor to increase its linkages with extension ard 
the Gerents Regionales to garner their support and allegiance. 

The above cutlined mcamwdations are considered priorities in ternrs 
of the werall impact they m y  have in directly addressing the pesticide use 
and pest management problems in El Salvador. Other options should be 
explored. These target other sectors ard attmpt to facilitate coordination 
be- the pblic ard private sectors. 
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public Health Traininq and Information N e e d s  

1. A series of training seminars on the praper treatnwt of intoxications 
should be offered to health professionals through the Ministerio de 
Salud. 'Ihis in fact amid be aomhctd as part of a planned emeqency 
health care tram ccxuse ur&x the Hedlth !3ector support Project in 
the Office of Wth. Ihe Office of Rural W e l o p e n t  should follow up 
with the health office on this q p r b m i t y .  

2 .  Qurent -tionsonthetreabrmt of different typesof 
intoxications should be ampiled, plblished and distrhted to all of 
the nation's hospitals and clinics. W i t h i n  those fac i l i t i es ,  that 
informtion should be easily accessible and prmhent ly  displayed. 

3.  Technical assistance should be given to the Ministry of Health so that 
health extensionists and rural clinics can pruvide short courses in 
safe pesticide hanlling and f i r s t  aid in the case of intoxications. A t  
the earliest possible date, pesticide intoxications should beccHne par t  
of the training activi t ies offered to the r u r a l  health proarroters 
program. These M v i d u a l s  are widespread and a m t l y  well 

w i t h i n  their ccPrmamity. Again this would require 
<x>ordination between the health and rural developmt offices of 
USAID/El Salvador, but the programs of the Office of Health offers a 
possible vehicle for implementation. 

4.  In order to c l e  the data gap, the Ministry of H e a l t h  should be 
encuuraged to establish a national registry of intoxications. Such a 
registry should include information on the type of intoxicant, the 
ciramrstances of the intoxication, and the socioeconcgnic 
characteristics of the victim. Surveys should be administered to the 
v i c t h  by health professionals as part of the treatment process. The 
training seminars mentioned abave a d  be an appropriate apporbmity 
to d i s t r h t e  questionnaires to health professionals and to train them 
in interview techniques. A sample questionnaire and protocol is 
included as A t t a c h m e n t  6 to the FA. 

It is important for all of the training act ivi t ies  described W e  that 
a lmnitoring, evaluation and follamp caponent be includd.  Follow-up 
v i s i t s  should be made to en lua te  the impact of the training in terrns of 
behavioral and attitudinal changes. 

b x d h a t i o n  m n g  sectors is cri t ical .  It is -ed that 
training prugrams incorporate the participation of health and agriculture 
professionals and the staff  fram both ministries. Not only is this 
inportant to minimize aonflicts between the use of pesticides in plblic 
health and agriculture, but activi t ies in both ministries caild serve to 
mtua l ly  reinforce one another. 

While the team did not have time to explore general educational issues 
and public awareness, the Office of ihual W e l o p e n t  should examine 
opportunities to q p r t  envjmnrrental education with local NGOs ard the use 
of radio public service -ts. The Off ice of Fdumtion is 



developing a new rural radio program w h i c f i  m y  present a potential vehicle. 
It is rewrrrmended that the Offioe of F b r a l  Develqrnent explore this 
possibility. s&T/Education has assisted USAID/Bolivia in a similar effort. 
Their ccmrrpslicatiorr; project may be available to prwide T.A. in the design 
of a pesticide safety program for radio. 

Illiteracy is a serious inpdmnt to safe use of pesticides. With 
illiteracy rates as high as 70% in the rural popllation, current labeling 
and packaging infomtion is inadequate. APA ard Defensa Agropecuaria 
shauld erdeavor to develop mre effective labeling for the illiterate 
portion of the pcpxilation (e.g. pictogranrs in addition to color coding) . 
?his m y  be an appmpriate area of collaboration between the USAID/FLl ,: 
Sdlvador Offices of R x a l  Dwelopnent and Mucation. 

Data and Monitorinq 

Availability of data ard information is patchy ard results largely f m  
specific studies. There is little, if any, continual monitoring of 
environmental, health ard econmic inpacts of pesticide use. Lack of 
resources laqely limits these activities. Monitoring prograrrrs should be 
prt in plaoe ard sqprted in fourgeneral areas. 

1. Ehvimmmtdl monitoring on inpact of pesticides on mntargets (e.g. 
natural enemies, estuaries ard avifauna) ard enviromtal 
contamination (water and soil) due to pesticide use (i.e. mnitoring 
residue lwels) . Rrture focus might be placed on Wicides and metdl 
contanhatian, where fungicides are increasing in use, ard on sensitive 
areas, both econmically (e.g. fisheries) ard ecolqically (e.g. 
coastal zones). 

2. Mrman health impacts should be mnitored as described above. There is 
also a nee3 to mnitor ard evaluate chronic poisoning thruugh 
acetylcholinesterase ( A m )  levels to identify problem areas and to 
establish norms for AcCh activity for rural populations. Where 
sampling has been condtucted, lwels were depressed in about 40-45% of 
the pcpxllation sampled. Ihe norm for these populations ard the 
interaction between the depression of ard health status are 
unclear. 

Residue levels on foodstuffs in the dcaTlestic market. (=EKIIA and Defensa 
Agnpaaria have identified the budget needs to begin a mnitoring 
program for vegetables in the d d i c  market (Attachment 7). 
Assistanoe could be pmided to CEHIA as part of existing A.I.D. 
projects. Resouroes should be pmided in kind for reagents ard 
equipnent to avoid camplex GOES proau~ment procectures. In addition, 
this type of sqprt may fit into sme of the IDB supported progranrs to 
hild laboratory capabilities, at least in term of the fl~pport for 
infmstructual dwelcpmk. 

There is interest amirq fm mny directions to develop a database of 
pesticides, pests, ard cmps. ?his cauld be a very helpful saurce of 
infomtion to keep institutions abreast of charges in the status of 
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chemicals, to acquire Momtion on al-tives and m a m g a m t  cqtians. 
Such a database U d  nrost appropriately be hr;used at Defensa Agrope=uaria, 
CD?TA arrd FWADlS. 'Ibis shaiid hcrwwer, be a regional effort c~odna ted  
by FDCAP to assure dformity ard carpatibility amxlg systaTls, all- for 
periadic upda- of Momtion, and to capitalize on the work goirg on in 
theregion. Ihedatabasebeirgdwelopedby~cmtheauTentsoftware 
sys tan  (WIUS) is a bit unwieldy. !Ib begin, this M d  be reviewed as part 
of the data mmgemnt activities soon to get urderway in the Water 
Managemnt Project. CXEI may also be available to prcnride guidance in 
develqing a database. FUSAaES should also w r t  this effort ard be 
closely involved since they to have far greater ccmprter facilities 
at their d k p s a l  than does CEXX!A. ?his database wxld  hlude quid- on 
use of pesticides, guidance on htementians (timing, eclMcsnic thresholds, 
etc. ) and oast implications of alternative pesticides. Information to be 
axrered is included as Attadnnent 8. 
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l 1 

1- ---- ! Qurrros rsrswi~rnsis TUCKER & 
i ~.*LILLE R 

CUADRO A 
EL SALVADOR 

Aotiacitp de t ~ri ir ' i rn~rr lra mer icare (LIEZJ 
1 n iac l i c  
1 1 KO5TERr.l. - 
! 0t i r i i rp : l  O j bcarta  ~pal r r l rs  (BRITT. €8 ROSE) 
I 
I i LUIJDELL. 

1 1 en esiado natural ( 2 )  

ESTADO ACTUAL 

Endemico e11 E l  Im. 

No visto ultimamen. 
te ( 1 )  ( 2 )  

posible-San Benito(4) 

Endemico en Monte. 
cristo (4) 

No visto últimamente 
en estado natural (2) 

Endemico en El  Im- 
posible San Benito '4) 

Endimico en El  Im. 
posible San Benito (4) 

NO visto últimamente 
(11 (21 
Endkmico en el Depto. 
de San Salvador (1 1 (3) 
Endimico en El Im. 
posible-San Benito (4) 

cristo (4) 
' Endémico en Monte 

EndCmico en Mora- 
zBn, no visto última 
mente 11) 

Endemico en Monte- 
cristo (4) 
Endemicoen €1 Im- 
posible.San Benito (41 

EndCmim en Ahuacha. 
pán (3) 

Endémico en Parque 

ARBOLES EN PELIGRO DE E X ?  INCION 

r\iohlan~ CO:.:UN F J O M E ~ E  ECN~CO FAMILIA 
~ 

G o ~ l l r r r r  rnomr l r  R.E. FRIES Fr: Jaibillo. canaelo.1 ~ ~ p i d o s p r r m ~  m r ~ r l o c r r p o n  MUELL. ' A P ~ C Y N A C E A E  ANNONACEAE 
- 

m o l l ~ j z  de rato.  : ARG. 

! rrlano Ce leon / ~ r r o p r n r r  Irchnocephrlus STANDL. ARALIACEAE 

Rcpollr, ! Capparis crlciphilr STANDL. & STE- CAPf'ARlDACEAE 
( YERh.1. 

FAGACEAE Endémicu en Chalate. 
nango, no visto ultima. 

Deininger (41 - 
1 Crrdra rzlvadorrnsis STAFJDL. EIinETIACEAE End6mico en San Sal- 

l vador, no visto última- 
I mente (2) 

J r ~ r c i i i l l c  i f 1~ )~ l l anrhus  acuminatvr VAHL. EUPHORBIACEAE No  visto últimamente 

LAURACEAE 

CAPPAR IDACEAE 

CAPRIFOLIACEAE 

CELASTRACEAE 

CELAS1 RACEAE 

CELAsTRAcEAE 

COMPOSITAE 

CUNONIACEAE 

OICHAPETALACEAE 

EDENACEAE 

EHRETIACEAE 

( Pato do pólvora Crpparis forrckheimii O. SMlTH 

t 
1 
1 Vibornom morfonianum STANDL. & ¡ 1 STEYERM. 

) LUPII~ ' ~; ' imrnrr ia  cyc~ocrrpr  RADLK. 

I ' Esrobo blanco 1 Afaytrnur chirpensis LUND. 
, 

Pala de palomo ! Qirrtzalia rrynae LUNO. j i 

I 1 Euprrorium ruar STANDL. 

i 
I 

Malacate f It*cinmania brlbirirnr HBK 
I 

End6micu en Monte 
cristo (41 

EndCmico en San Sal 
vador, no visto última- 
mente (11 (2) 

manunr to jo  

Cacahi~illo, 
casliulahudwte 

BEST AVAILABLE COPY 

Dichaprralum donnel/-smirhii ENGL. 
var. donnell-smirhii. 

Oiospyros nicrrrpurnsis (STANDL.l 
STANDL. 

híanune, C o r d ~ a  collococcr L .  



CONTINUACIO~J CUADRO A 

BEST AVAlLABLE COPY 

NOMBRE COMUN 

H~rmiguil lo rojo 

drasil 

Funera 

Chaperno 

Pito 

a (SPRUCE) COGN. 1 de Chalatenango (21 
Cir in-drbol Conosregir icosrndra L. DC. MELASTOMATACEAE~ Endémico e n  Monte - 

( cristo (41 
Ccdro Cedrcla ronduzii C. DC.  M E  LIACEAE Endemico en Monte- 

cristo (4) 
Amate f icur  morazaniana H'. BURGER Endemico en la Barra 

de Santiago (2) 

~ ; c u r  rensoniana STANDL. & CAL- MORACEAE Endemico en De~to .  1 OERON 1 1 de San Salvador 12) 
i ~arar~resrs  acum ina r3 LUi2DEL L MYRSINACEAE Endemico en el  DEP~O. ) de Chalatenango (21 

Amarante Pararhesir congcjra LUND. MY RSINACEAE Endémico en Chólate- 1 
silvestre nango ( 2 )  I 
Cerezo 1 ~ , , n a , ~ " , , a  'enosa 1(hlCIST.l LUrQD. MYRSINACEAE Endemico en h4onte- 

1 cristo (4) 

' Eucrnia pachychizrnys D Sl.1. hlY RTACEAE I Endemico en el Depto. 

- 
I de Chalatonanpo 11 1 ( 2 )  . 

! s i c ! ?  c:T~s;~ , G i , j ~ i r ~  tviisbt.r~c.r. LL ' : J3 .  1 ~JYCTAGINACEAE ! Enrl6mlco en El l n D 0  1 
- - ! siblr-San Benito ( 4 )  I - - - - - -. - - . -  - -_ 

NOMBRE TECNICO 

Leucrenr shrnnonil D. SM. 

L yri iomr m u i r i t o ~ i o ~ r r u r n  BRITT. & 

ROSE. 

~ i m o s a  p l r rycr rpr  BENTH. 

Hremarox ylon brrsilerro KARSTEN ' 

Dalberg~a tunera ST ANDL. 

~ t i r i c i c i i r  purremr~ensir  MlCHELl 
. 

L onchocrrpus michrl i rnvs PITTIER 

FAMILIA 

LEGUMINOSAE - 
MlMOSOlDEAE 

LEGUMINOSAE - 
MIMOSOIDEAE 

LEGUMINOSAE - 
MlMOSOlDEAE 

LEGUMINOSAE - 
MIMOSOIDEAE 

L EGUMINOSAE - 

I Ormosir mrcrocr lyx  DUCKE 

1 P/arymisciurn pl i iosrrchyum D. SM. 

i Hampca stipirrra S.. WATSON 

Majagua I Hampea reynre FRYXELL 

Hampea stipirrrr S. WATSON 

I RabMsonel lr  speciora FRYXELL 

1 hficonia prrsinr íSW.1  DC. vrr cris- 

ESTADO ACTUAL 

Endemico en El Impo- 
sible-San Benito (4) 

Endemico en el Depto. 
de UsulutBn y La Paz 
(Zacatecoluca1 12) 

No visto últimamente 
11) 12) 
EndCmico en Usulutiin, 
no visto últimamente 
1 3) 
Endemico en el Dep~o. 
de Chalatenango y Santa 
Ana 1 1 )  (31 

1 

LEGUMINOSAE - 
PAPlLlONOlDEAE 

LEGUMINOSAE - 
PAPlLlONOlDEAE 

LEGUMINOSAE - 
PAPlLlONOlDEAE 

LEGUMINOSA€ - 
PAPlLlONOlDEAE 

MA LVACEAE 

EndCmico en el Depto. 
de Santa Ana (1) (2) 
EndCmico en el Depto. 
de Sonsonate (2) 

Endemico en e l  Depto. 
de San Miguel ( 2 )  

EndCmico en el Oepto. 
de Santa Ana (3) 
Endémico en el Impo- 
sible 141 

MALVACEAE I Endémico en Monte- 
cristo 14) 1 

MALVACEAE 

MALVACEAE 

Endémico en El Im 
posible (4) 

Endémico en Monte 
cristo (4) 

MELASTOMACEAE Endemico en el Depto. 



j i J D m b r r C o m O l > I r : O : . ; B n F  TECNlCO F A h l l L l A  1 ESTADO ACTUAL 1 

- 

Ouina ' Exos:ema mpxicanum G R A Y  1 RUBIACEAE 

- 

.?;sonia donncl t -smith i i  HE IM,  ex 

Guav rb i l l o  !t'au,,a ruacophila D. SM. & ROSE ONAGRACEAE 

Ciprés silvestre A o n n a n d a  rarrmosa IDC.) STANDL. i OPlL lACEAE ] - 
Endémico en E l  Impo 
sible.San Benito 141 

Palma de ;€ryrhca salvadorcnsis (WENDL.  PALMAE Endemico en Conchagua 
I sombrero 'EECARI).  
1 

áccronra p l 8 ~ c i f o l i ~  H U T C H  PAPAVERACEAE 1 Ei idémico en Montecr i r  
1 ; t o  (41 I 

Pinabete A hie!  guararna~ensis REHDER 1 PINACEAE f ndemico e n  Depto. de 

1 1 

! 

1 Limpiadientes Ssrn ira caldcroriianr (STANDL.1 
L 

I 

1- STEYERM. 
Roldbn m ),r,s e~erni fera L. 

lRUBlPitEAE 1 RUTACEAE 
I 

I Colubrina g / o m e ~ r t a  IBENTH.1 
1 HE htSL. 

Hoja de cohete Cosrnibucna mr tudac (STANDL.)  L.D. 

Pochote de tierra' x r o r h e x  ytum rgu i ta i i i  STANDL.  & ~ R U T A C E A E  

RHAh4NACEAE 
de La Uni6n (2) 

RUBIACEAE Endémico en Montecris. i 

f r i a  ! STEYERM. - L 

I 1 t o  ( 4 )  ! 

~r o'rerna crribarvm(Jacq.) ROEM. 1 RUB IACEAE EndCmico en Parque 1 
I d SCHULT.  Deininaer (31 I 

-- 

Cuil iote j . F r o r h ~ a  prnicu/a» (JUSS). SAPINDACEAE 
I R A D L K .  

e Fhovnia acuminata WATSON SAPINDACEAE 
! 

f Hor mioo E i , r r  pira ce~astrrria HE K. 1 SAPOT*ACEAE 
I 

! Sa>o!e i n je r to  r ? , l ~ l i a  ,.ir,dr~ (PITT) CRONO. 
I 

1 SAPOTACEAE 

1 

: C.La~ropre/ea mexicana LIEBr\l .  
! 

Guayacdn l Gua;acum sanctum L. 

Endémico e n  El Imposi- 1 
ble.San Benito 14) 1 
Endémico en E l  Impos i  
ble.San Benito (4) 1 
Endhn ico en E l  Imposi- 1 
ble-San Benito (41 ! 
Endémico en Parque 
Deininger (4) - 
Endémico en el Depto. . 

d e  Ahuachapan ( 1) 12) 
Endemico en El Imposi. 
b le  San Benito (41 
Endémico e n  Depto. de 
Santa Ana (21 
Endemico en la Barra de 

Endemico en el Imposi. 1 
ble.San Benito (4) 

Endemico en Depto. de 
Chalatenango f2) 13) 
Endemico en Volcan 
de San Salvador (31 ( 4 )  

N o  visto ultimamente 
en estado natural (2) (31 

FI;E:JTE: Fir(r~ oe .3guilar (Com. pers l!?&?i 

- - . . 140 

BEST AVAlLABLE COPY 



! EL SALVADOR. ORQUIDEAS EN PELIGRO DE EXTlNClON 
I 

NOMBRE ClENTlFlCO ESTADO ACTUAL 
Y AUTORIDAD 

Habenrr i r  distrns Endemica en el Vol& 
GRISEB. de San Salvador. 

i 

1 

H r b e n i r i r  hondurrnsis Endemica en Perquin . 
AMES 

NOMBRE ClENTlFlCO ESTADO ACTUAL 
y AUTORIDAD 

A mparoa  ~ ~ ~ ~ r r i c e n s i s  Endémica en Volcán de 
SCHLTR. San Vicente. 

A r ~ o ~ h v l l u m  r lprnum Eridemica en Perquin 
LINDL. 

Berd ler  comos.  . . . Endémica en el Volcan 
(RCHB. f.) HAM. & GA-  de San Salvador. 
RAY. 

Beadlel  p r r s o p h ~ l l ~ m  Endemica en el Volcen 
IRCH6. f.) HAMER ai de San Salvador . 
GARAY. 

Carrleya skinner i  Una de las especies inds 
BATEM. codiciadas y ya escasa. 

Cora! lorhiza odonrorhiza Endemica en Conchagua 
(WI LLD.) NUTT. 

Coral lorhiza wi i l i rmsi i  Endemica en el Cerro 
CORRE L L  Verde. 

Dichaea negtecro Endemica en Perquin. 
SCHLTR. 

- . . . . . . . - . . - -. - . - 
Hrbenrr i r  irliscana Endémica en La Palma. 
S. WTS. 

I 
Dryaderlo SlmIJla Endémica en Persuin. 

: lRCHB f.) LUER 
i 
1 Eprdendrum cardiochi lum Aunque es de distribu. 

L. D.  WMS. ción amplia. ya escasa. 

, E ~ r C ~ q d r u m  comayagtrense Endemica en el V01dn 
¡ AMES de San Vicente. 

! E ~ i d e n d r u m  cordigerum De amplia distribución, 
: IHBKI FOLDATS muy perseguida por m. 

leccionistas. 

' - ~ p r d e ? d r u m  d ~ c k r n s o n r r n u m  Endemica en Perquin. 
IYITHNE ñ 

! Ecicjondrum exrmrun De amplia distribuci~n, 
; L. D. iY2'F.lS. pero ya escdsa. 
. E r , c e ~ i d r u m  I,r-?barurn Endémicz en Perquin. 

LIKPL.  
8 

: E ~ * r ' ~ , i d r u m  nacp/,r L. D. De amplia distri!.~lcion, 
, \V~?;S  pero ya escasa. 

C r * c e . * c r ~ r r  ~ C I ;  c h r c ~ i l ~ f r !  Endernicz en e l  Ce!rc 
l iAcS.AiE"  f.?ontecristo. 

. ... c m  s j " r a ~ ~ j r e : . : r  De amplia di~tribuc:@n. 
A :.: E S pero ya erczsa. 

: E;:*dc.ic'ritni u r c í l ~ ~ . , . u n !  De a m p l i ~  dis;ribuci&n, 
' SCliLTE. pero ve esctsa 

! E r , r t  . . c ' .~ I I : :  L., .s.  , De émplia distribucii.n, 
F C S ? ,  f .  pero y í  escas:. 

F : : l ~ : , , ~ ~ r u r r ~  t . t r ru : : , l : t  Eiidemicd en Perqiiin. 

Helleriellr nicrrrguensis De amplia distribuci6n, 
HAWK. ya escasa. 

isochiius rlrrus Endemica en el Cerro 
SCHLTR. Montecristo. 

Isochilus I r t ibrrctertus Enddmiw en el V o l d n  
A. RICH. & GAL. de San Vicente. 

lsochi/us pirrlensis Endeníica en El Pital. 
HAM. & GARAY 

Jrcquiniellr  e ~ u i t r n t i l o l i r  Endemica en el V0lcbn 
(AMES) DRESSLER. de San Salvador. 

L acaenr bicolor Endemica en Cacagua- 
LINO. tique. 

L acrenr spectrbilis Endemica en Morazdn y 
IKLOTZ.1 RE1CHB.f. muy escasa. 

L eprnrhes c~srrr icensis Endemica en Perquin 
SCHLTR. Sabanetas 

L ephrn  thes srmacens i~  Endemica en Perquin. 
AMES 

L ephrnrhes yunckeri Endémica en Perqu in. 
AMES Sabanetas. 

L rparis wendlandii  Endémica en el V o l d n  
RCHB. f. de San Salvador. 

L ycas re surveolens Endémica en Cacaguati- 
SUMM. que. 

L vcaí te  sulturea Endemica en la Laguna 
RCHB. f. de Alegr ia 

L iecasre virginrlh De amplia distribución, 
ISCHDW.) LINO. pero ya muy escasí. 

r.!axiiloria a trarr R C H 8 . t .  Endémica en E! Pital. 

R:ormodes sr lv rdoren~ is  De amplia distribución. 
HAM. 6 GARAY. pero yz muy estisa. 

Nsgeliella angusti lolir  Endemica en El Pital. 
(BOOTH e x  LINDL) 
ArblES & CORRELL. 

N o  r),lia bicolor Endimica e9 el Cerro 
LiNDL. Grande de Apaneca. 

BEST AVAILABLE COPY 
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CO~JTINUACIOIJ CUADRO B 

CUADRO C 

B R O M E L I A S  E N  PELIGRO D E  EXTINCION EN E L  SALVADOR 

NOr.1BRE CIENTIFICO ESTADO A C T U A L  
Y A U T O R I D A D  

Odonrog1ossum ~ r u c i f ~ o -  Endemica en Perquín. 
rum L .  O. \VMS 

Oncidium rur irrs inorum EndCmica en Perquin. 
STANDL.  & L.O. WMS. 
Oncid ium crists.gr/ / i  D e  amplia distribuci6n. 
RCHB. f. pero ya escasa. 

Oncid ium l iebmrnni i  EndCmico en el Cerro 
RCHB. f .  E l  Chino 

0nt i0 '1urn s r w y r r ~  Endemico en el Volcdn 
L. O. \VhlS. Chingo. 

Pelpx ir funck iana EndCmica en el Volcdn 
(RICH. & G A L . )  SCHLTR. d e  San Salvador. 

NOMk R E Cl ENT lF  lCO ESTADO ACTUAL 
Y AUTORIDAD 

Plr ry thelys vrginrtr  EndCmica en el Cerro 
IHOOK.) G A R A Y  E l  Pil6n, Santa Ana. 

Pleurothrlis seOoviensis E ~ ~ c ~ ~ ~  en el peñbn 
RCHB. f. . de Caysguanca. 

Sobrrl ir  mrcr r  Endemica en Tacuba. 
SCHLTR. 

Sobrrl ir  m r c r r n t h r  Endemica en el Volcdn 
var. kienastiana RCH0.f. de San Salvador. 

Sobrrl ir  xrntholeucr  - EndCmica y m u y  escasa 
HORT. ex WMS. en el Cerro de Monte- 

cristo. 
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ESTADO ACTUAL 

Eplf i ta, EndCmica en Cuscatldn 

Epif i ta, Endemica m Santa Ana 

Terrestre, EndCmiw en Chalatenango 

Terrestre, Endémica en Sonsonate 

Terrestre, É n d ~ m i c a  en Sonsonate 

Epifita, Endémica en Santa Ana 

Eplfita, Endemica en La Libertad 

Eplf i ta, EndCmia en Santa Ana 

NOhlBRE COhlUN 

Pita f l o j a  

Piñuelon 

Pie de gcllo 

T O T A L :  8 spp 

NOMBRE TECNICO 

Aechmer  mrpdalrnrr  

Bilberpir mrxicrna  a 

L i n d m r n i r  micrrnthr  

Pircrernir cr ldrroni i  

P i tc r r rn i r  ringens 

Til lrndsir ionrnrhr 

Til lrndsir polysrrchyr 

Ti l l rndsir  selrrirnr 



CUADRO D 

VERTEBRADOS DE EL SALVADOR EN PELIGRO O 
AMENAZADOS DE EXTlNClON 
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; 

Estado de 
NO. NOMBRE ClENTlFlCO NOMBRE COMUN ~oblaci6n 

, PECES DE AGUA DULCE 
1 ' Lepisosreus rropicus hlachorra, pez lagarto P  
2 Hererrndr i r  sp Chimbolo , .. . . . . . . . . . . . .. . . A 
3 Pro fundulus puncrr  rus Chimbolo A 
4 Cichlrsomr m oragúense Pando P  
5 A gonosromus m o n r i c o ~ r  Tepemec h in A 

, ANFIBIOS 
6 Bol-roglossa sp Slamandra pintada P  
7 f lhrnophrynus dorsrl is Sapo de hule P  
8 Engvsromops pustulosus Rana A 
REPTILES 
9 C r i m  r n  crocodilus Caiman P  
10 Crocodylus rcurus Cocodrilo P  
1 1 Srrurorypus s ~ l v i n i i  Tortuga. chamerro P  
12 Chelon ir m ydrs Tortuga verde A 
13 Eretmochelys imbr i c r r r  Tortuga carey P  - 
14 L e ~ i d o c h e ~ ~ s  o ~ i v r c e r e  Tortuga golfina A 
15 Dermochelys cor i rcer Tortuga Baule o laud P 
16 Coleonyx mi r r r tus  A 
17 Leo idophymr  ~ I J V ; ~ J C U / J ~ U ~  Gecko A 
18 Corythophanrs ~ e r c a r i n r t u s  Falso tenguereche P  
19 Crrnoraura s i rn i~ is Garrobo A 
20 Iguana iguana Iguana P  
21 Al rbuvr  mabouyr Lagartija A !? 1 
22 Cnernidophorus mor rgu re  Lagartija A 
13 Gerrhoncrus more le t i  Lagartija de pliegue P 
24 608 consrrrcror Masacuata. boa A 
25 L o r o c r m u s  bicolor  Masacuata de hule P f ? )  
26 Oa v b r ~ t s  I U I ~ J ~ U S  Vejuquilla verde P  
z 7  Lampror>c!i is d o l i r r r  Fa lso  cora l .  A 

28 A nk ;slrodan bilinearus V ibora castellana. cantil P 
29 Croralus durrssus Cascabel A 
AVES 
30 Prlecanur occidrnral is Fel icano (calel A 
31 P ~ a J : c r o c o r a r  ~ ~ i v r c r u s  -- Pato chancho P  . 
22 A 7 n . . : g ~  arhtnga Pato aouja p  1 

- 

33 Areea b r ~ d i r s  Gran garza azul P 
34 /xocrychus eailis Tiorina p ( ? )  
35 A?)+crr.ia amerrcrnr Sargento P  
30 Jabrru E ~ . C ~ C ~ I J  Jabirú E 
37 €cdcc !mus  ;/bus Ibis blanco, Coco A 2 

38 a i a ~ a  r , z *+  Garza morena, rosada o cuchara P  1 
33 c a . r . - ;  F. ~ c , , ; , ~  
L 

fa to   re^! - -~ - P  i 



Con t i nuac ibn  Cuad io  O 

- 
Estado de  

N o .  N O M 3 f i E  C I E N T I F I C O  NOMBRE COMUN Poblac ion 

4 0  O r  yura domin ica  Pato enmascarado P 
4 1 Sarcorsmphus papa Rey zope P 
42 Leprodon cayenensis Mi lano  A 
43 Chondroherrar  unc in r t us  Mi lano  E ( 7 )  

44 Hrrpagus b iden r r t us  Mi lano  p .  
45 Ictrnea p lumber  Mi lano  A 
46 A c c ~ p i r e r  e ry rhronemius  Halcón  A 
47 Leucoprernis r lb ico l l i s  Gavilan b lanco  P 
48 Bureo albicsudarus Gavilán cola blanca E ( ?  1 

B. aIbonorarus Gavilán A 
50 8 .  ,ama.cens,s Gavilán cola roja A 
51 Parabureo unrcrncius Gavilan p i n t ado  P 
52 Bureoga l~us  a. r n rh r r c i nus  Gavilán negro, cangrejero P 
53 B. rnrhrscrnus subri l is Gavildn negrn, pantanero A 
54 Busrrel ius nigricol lrs Gavilan pescador de col lar  E ( 7 )  

55 Spizrerus r y r rnnus  Agui la  crestada negra P 
56 S ~ i r a e r u s  o rn r rus  Agui la  cresrada real E 

' 57 Ger rnosp i r r  crerulescens Gavilan A 
5 8  Pandion hal i rerus Gavilán osifrago. pescador P 
59 Aficrrs rur semrrorqur rus Guas A 
60 M. r u f i c o i ~ i s  Halconci l la  P 
61 Caracara piancus Ouerque. quebrantahuero A 
62 F r l c o  ru f igu l r r i s  Halconci l lo  P 

63 C r r r  r ub r r  Paju i l  P 
64 ~ e n e i o p e  purpur rscens  Pava P 

Chacha negra. (volcanes) 65 Pen elopina n. n i g r r  E ( ? )  

66 Penelopinr  n ig r r  d i c k r y i  Chacha negra (cordi l lera) P 

67 A r r m u s  gur raunr  € 0 )  

68 P r r d ~ r r ~ l u s  r n r c u l r t t ~ s  Ral ido  b lanco  y negro . P 
69 A r r m  ides cr ianea Rál ido  A 
70 Porrana flaviven ter Rdl ido  P 

71 Burh inus  brsrrratus Peretete A 
72 ~ l a r a v r s  prer iora To r to l i t a  a w l  P 

73 C. rnonderoura To r to l i t a  puñalada P 
74 Ceo  i rvpon m o n r r n r  Paloma montanera, bufadora P 
75  t. albrfzircies .... . .. . .- . Paloma montañera cara b lanca  A 
76 A r a  maca0 Guara, guacamaya escarlata E 
77 Arar inga ho loch lo r r  srrenur Per ¡con A 
7 8  A r a r i c ~ a  ho loch lo r r  rubr i torquis Pericón garganta ro ja  P 

79 A rat inga can icu l r r i s  Catalnica A 
60 Broroqeris ,ugu/sris Chocoyo  A 
81 Amazcna  r lb r f rons  Cotor ra  P 
82 A .  oct ! rocephals Lora  P 
E3 ~ u b o  vrrginirnus Buho  barba blanca P 

64 PuIsarrrx p r rsp ic i l la r r  Buho  de  anteojos A 
E5 Ciccaba n ig ro i iner ra  euho blanco y negro P 

i 
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Estado de 
No. NOMBRE ClENTlFlCO NOMBRE COMUN Poblaci6n 
$6 C a ~ r t m u l g ~ s  vociferus vermiculr tus ..-------. A 
87 Campitopierus hem i / e u ~ u r u r  Gran colibr i azul A 
88 Anihr rco thor rx  prevosti i  Colibi i (mango) verde A 
89 Hylochrris ei l i re Colibr i cola dorada P 
90 A mrzt l i r  cy rnur r  Colibr i de cola azul - P 
91 Fugrnes fuigens Colibr i de Rivoli A 
92 Heliomrsier cons t rn t i i  Colibr i pico largo P 
93 H. Iong~rostrts Colibr i pico largo P 
94 Dorrchr enicura Colibri tijereta P 
95 Pharomachrus moctnno Quetzal P 
96 Trogon m e ~ i c r n u s  Coa, Coba P 
97 Tropon collarir Coba de collar P 
98 Afrgaceryle alcyon Martin pescador azul . A 
99 Chloroceryle r m r z o n r  Martin pescador del amazonas E ( ?  1 -  

100 Asprtha gulrris Talapo montañero A 
101 N o r h a r c h u ~  mrc ro rh  ynchur E 17 1 .  
102 Aulrcorynchus pr rs inur  ro lc rn ius  Tucán verde de San Miguel P 
103 Pterop~ossus to rqur tus  Pico de navaja A 
104 piculus rubiginosus Carpintero caf6 P 
105 Drvocopus i iner tus Montañero A 
106 Dendrocopus villosus Carpintero moteado P 

, 107 Phloeoce~sres g u ~ r e m r l r n r ~ s  Montañero, pico de marfil P 
, MAMIFEROS 
108 Marmosa mexicanr Tacuaz in murine A 
109 Chironecres panamrnris Tacuaz in de agua P 
110 A teles geof f roy i  Mono araña P 
11 1 M~rmecophaga  t r id rc ty la  Gran oso hormiguero E 
1 12 Tamandua t r idac ty l r  Tamandua, oso colmenero P 
113 Cvclopes didacrylus Hormiguero lanudo P ( ?  ) 

11 4 Nasua narica Pezote A 
115 Jcnt ink ia sumichrasfi  CUYO - A 
116 Eira barbrra Perico ligero P - 
11 7 S ~ t l o p a ; ~  cutor tus Zorrillo lomo blanco A 
118 Aferhrrts macrcura Zorrillo lomo blanco A 
119 FrI is concoIor Puma, "leon" P 

120 f .  cnca Jaguar. "tigre" E 
121 F. wtedrt Tigrillo menor. margay A 

1 122 f .  pardclts Torillo mayor, ocelote P 
! 123 F. yapcuarcun6i Gato zonto A 
I z ; r L ' y v ; c a n u s  . Puerco ésgin A 

7 epescuinile A 

r 126 Taprrcs barrdi i  lagir, danta E 
' 127 Tavarsu raracu Cuct~e de monte de collar P 
128 A!a.-a-: amrt icana V~nadito rojo, cabro p 0 1 

A Am~natado 
Estado de Población: r = E n  pclioro 

S = Evtin10 
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WARD AND CALVERT CICP 

APPENDIX 5. 

List of Pesticides Requested For Use in Democratic 
Labor Development Project No. 518-0368 
List of Crops to be Included in the EA on Pesticide 
Use 
List of Pesticides Registered for use in El Salvador 

(MAG/DDA) 
Banned Pesticides in El Salvador (MAG/DDA) 
Toxicity, Signal Word, and Color Requirements for 
Pesticide Lables in El Salvador (MAG/DDA) 
Amount of ~nsecticides Imported into El Salvador in 
1990 by Technical and Formulated material 
Pesticide Poisoning Data for First Quarter of 1990 
(Data form Statistical Unit ES/MOH) 



LISTA DE AGROQUlMICY3S QUE USAN CJN MYOR FRECUENCIA LAS 

COOPERATNAS Y PRODUCTORES BENEFICIARTOS DEL DRECRETO - 
207. AFILIADAS A UNION COMUflAL SALVADOREflA. U .  C. S .  

NOiVBRE DE LOS PRODUCTOS. 

PESTICIDAS 

VoZaton 2.5. g .  

Lorbans 2.5.  g 

Couter  10 g . 
C u m t e r  

Mars ha2 

CamcoZ ic idas  

Tamardn 600 

FoZidoZ M .  48 

Desi S 

Orthene 

Z Z .  Thiodan 

12. Muvacron 

13. Fumdcm 

16.  OxicZomro  de C.U. 

18. Daconi Z 

Nueva San SaZvadm,  4 de  marzo de  1991. 

Grmpnc  

A traz ina 

Hedonal 720 

Lasso  

Zd t igo  

Rumbo 

Round up 

Surcopur 

Diurofi 

Ve Zpar-L 

Karmea: 

FOLIARES 

Bay fo Zan 

2. BeZZotion 

3.  CmpZesaZ 

A DHERENTES 

2 .  Disapen 

2. Pegason 

coordinador Nacional d e l  
Programa Agrar io  U.  C .  S. 



Fundación 
Obrero 
Empresarial 
Salvadorena 

H E H O R A N D U H  

PARA t S r .  P e d r o  L l e w e l l y n  

A TRAVES DE 8 S r .  R o b e r t  W .  bfashek/lL_/ 

DE I I n g .  I n e s  Haria O r t i z  

ASUNTO 
3 

I L i s t a  d e  c u l t i v o s  que  FOES d e s e a  s e a n  
i n c o r p o r a d o s  a l  " E s t u d i o  d e  P e s t i c i d a s " .  

PECHA I San  S a l v a d o r ,  18 d e  J u l i o  d e  1991 

Como acordamos  e n  l a  r e u n i ó n  s o s t e n i d a  a y e r  p o r  l a  t a r d e  c o n  
l o s  s e ñ o r e s  Angel  C h i r i ,  S e r g i o  Guzmán, R o b e r t  Hashek ,  P e d r o  
L l e w e l l y n  y  m i  p e r s o n a ,  a d j u n t o  l e  e n v i o  l a  l i s t a  d e  c u l t i v o s  que  
mucho a p r e c i a r i a m o s  s e a n  i n c l u i d o s  e n  e l  e s t u d i o  d e l  u s o  d e  
p e s t i c i d a s .  

CULTIVOS 

Malz,  f r i j o l ,  m a i c i l l o ,  a r r o z ,  o c r a ,  f r i j o l  v i g n a ,  
melbn, sandla, zacate para pasto, cafC, ajo, cebolla, 
c i t r i c o  - n a r a n j a ,  y u c a ,  t o m a t e ,  p l d t a n o ,  m a r i g o l .  

A t e n t a m e n t e ,  

cc: Sr. Edwin Palenque 

Boulevara del Hlp6dromo NO. 253, Edlflclo INcOLINAS Colonla San Benito, san Salvador, EI Salvador. C.A. 
Tfl.:?3-2525 y 211-4266 FAX 23-2525 



LISTADO DE PRODUCTOS REGISTRADOS 
EN EL SALVADOR DE 1988 - 1991 

NOMBRE COMERCIAL STATUS' 

INSECTICIDAS 

AGROMIL(2.5 G, 4 E, 5 G) 
APPLAUD 
ARRIV0(60CE, 300 CE) 
BACTOSPEINE 
BASUDIN 60 CE 
BAYTROID 100 CE 
BELLOTION 800 CE 
BELMARK 30 CE 
BULLDOCK (12.5 CE, 50 CE) 
CARBUGRAN 10 G 
CIFLUTRIN 
COUNTER 10 G 
CURACRON 400 CE 
DECIS (2.5 CE, 2.7 UBV) 
DIAZIGRAN (2.5 G, 5 G) 
DIAZINON 5 G 
DIAZIPOLVO 2 P 
DIPEL 
DISYSTON 
DOMINEX 
DISYSTON 8 LC 
FOLIDOL (M 480 CE, 800 CE) 
FOLIMAT 
FOLIPOLVO 2% 
FORITHION M-4 CE 
FORKUTOR 600 
FURADAN 
GUSATION M 250 CE 
HALMARK (ASANA) 
HERALD 375 CE 
KARATE 
LANNATE L 
LARVIN 375 
LEBAYCID 500 CE 
LORSBAN (2.5 G, 4 E) 
MALATION (4 P, 4%, 57 CE, 800 CE) 
MARSHAL 250 STD 
METASYSTOX (50 VL, R-250, 
R 250 SL) 

NOMBRE COMUN 

CHLORPYRIFOS 
BUPROFEZIN 
CYPERMETHRIN 
BACILLUS THURINGIENSIS 
DIAZINON 
CYFLUTHRIN 
METHYL PARATHION 
FENVALERATE 
CY FLUTHRIN 
CARBOFURAN 
CYFLUTHRIN 
TERBUFOS 
PROFENOFOS 
DELTAMETHRIN 
DIAZINON 
DIAZINON 
DIAZINON 
B. THURINGIENSIS 
DISULFOTON 
ALPHAMETRIN 
DISULFOTON 
METHYL PARATHION 
OMETHOATE 
METHYL PARATHION 
METHYL PARATHION 
METHAMIDOPHOS 
CARBOFURAN 
AZINPHOS-METHYL 
ESFENVALERATE 
FENPROPATHRIN 
CYHALOTHRIN 
METHOMYL 
THIODICARB 
FENTHION 
CHLORPYRIFOS 
MALATHION 
CARBOSULFAN 

DEMETON METHYl 



LISTADO DE PRODUCTOS REGISTRADOS 
EN EL SALVADOR DE 1988 - 1991 

NOMBRE COMERCIAL STATUS' 

INSECTICIDAS (Cont Id. ) 

MIRAL 10 G 
MOCAP 10 G 
MORESTAN 
MTD 600 
NEMACUR (10 G, 400 CE) 
NWACRON 60 SCW 
OMITE 6 E 
PARATION METILICO 
PERFEKTION 
PILLARMATE 90 
PILLARTIN 60 
POUNCE 75 CE 
QUIMA TD 600 
QUIMADRIN 5 CSW 
QUIMATION (M-480 CE, M-800 CE) 
QUIMATOX M 6-3 
RIPCORD 20% CE 
SUMICIDIN 30 CE 
TALSTAR 100 CE 
TAMARON 600 SL 
TERBUGRAN 10 G 
THIMET 10 G 
THIODAN 35 CE 
THURICIDE HP 
TOKUTION (1.5 PI 5 G, 500 CE) 
TRUENO 50 CE 
UNDEN 50 WP 
VOLATON (1.5 GI 1.5%, 2.5. GI 
5 G, 500 CE, 800 ULV) 
VYDATE L 

HERBICIDAS 

ALLY 
AMINA 2, 4-D 
ARROSOLO 
ASSURE 
ATRAZINA 80 PM 
BASAGRAN M-60 
BASTA 
COTORAN 80 WP 
DIURON 80 PM 
DMA-6 
DOWPON 

NOMBRE COMUN 

ISAZOFOS 
ETHOPROP 
OXYTHIOQUINOX 
METHAMIDOPHOS 
FENAMI PHOS 
MONOCROTOPHOS 
PROPARGITE 
METHYL PARATHION 
DIMETHOATE 
METHOMY L 
MONOCROTOPHOS 
PERMETHRIN 
METHAMIDOPHOS 
MONOCROTOPHOS 
METHYL PARATHION 
TOXAPHENE-METHYL 
CYPERMETHRIN 
FENVALERATE 
BIFENTHRIN 
METHAMIDOPHOS 
TERBUFOS 
PHORATE 
ENDOSULFAN 
B. THURINGIENSIS 
PROTHIOPHOS 

PROPOXUR 
PHOXIM 

METSULFURON METHYL 
2, 4-D 
MOLINATE + PROPANIL 
QUIZALOFOP-ETHY L 
ATRAZINE 
BENTAZON 
GLUFOSINATE-AMMONIUM 
FLUOMETURON 
DIURON 
DSMA 
DALAPON 



LISTADO DE PRODUCTOS REGISTRADOS 
EN EL SALVADOR DE 1988 - 1991 

NOMBRE COMERCIAL STATUS' 

HERBICIDAS (Cont Id. ) 

FURORE 
FUSILADE 
GESAPAX 80 WP 
GESAPRIM (80 WP, 500 FW) 
GLY FOSATO 
GOAL 
GRAMOXONE 
HEDONAL (600 SL, 720) 
HERBAX LV-30 
HERBAXON 
HYVAR X 
IGRAN 500 FW 
KARMEX 
LATIGO 
MACHETE 
PARAGUAT BAYER 
PROPASINT LV-30 
PROWL 500 CE 
PROZINE 
QUIMQUAT 
REGLONE 
ROUNDUP 
SENCOR 
SINFLUORAN CE 
STAM (LV-10, 540) 
SURCOPUR (360 CE, 480) 
VELPAR (L, RP) 

FUNGICIDAS 

AFUGAN 
ANVIL 
BASAMID 
BAVISTIN 
BAYFIDAN (25% W, 3% G) 
BAYLETON 250 CE 
BENLATE (DF, 50 DF) 
COBRE-ANTRACOL 
CUPRAVIT VERDE 
CURZATE M-8 
CYCOCIN 50 DF 
DACONIL 2787 
DELSENE (50 DF, M-200) 
DEROSAL 
DITHANE M-45 

NOMBRE COMUN 

FENOXAPROP - ETHYL 
FLUAZIFOP - BUTYL 
AMETRYN 
ATRAZINE 
GLY PHOSATE 
OXY FLUORFEN 
PARAQUAT 
2,4-D/DICHLORPROP 
PROPANI L 
PARAQUAT 
BROMACI L 
TERBUTRYN 
DIURON 
GLY PHOSATE 
BUTACHLOR 
PARAQUAT 
PROPANIL 
PENDIMETHALIN 
PENDIMETHALIN + ATRAZINE 
PARAQUAT 
DIQUAT 
GLY PHOSATE 
METRIBUZIN 
TRIFLURALIN 
PROPAN I L 
PROPANI L 
HEXAZINONE 

PYRAZOPHOS 
HEXACONAZOLE 
DAZOMET 
CARBENDAZIM 
TRIADIMENOL 
TRIADIMEFON 
BENOMY L 
COPPER-PROPINEB 
COPPER OXYCHLORIDE 
CYMOXANIL/MANCOZEB 
THIOPHANATE-METHYL 
CHLOROTHALONI L 
CARBENDAZIM 
CARBENDAZIM 
MANCOZEB 



LISTADO DE PRODUCTOS REGISTRADOS 
EN E L  SALVADOR DE 1988 - 1991 

NOMBRE COMERCIAL STATUS NOMBRE COMUN 

FUNGICIDAS ( C o n t  Id. ) 

HINOSAN 500 CE 
KASUMIN 2 %  L 
KOCIDE 1 0 1  
KLTMULUS 
MANCOZEB 80 WP 
MANZATE ( 2 0 0 ,  2 0 0  DF) 
MONCEREN COMB1 70 
OXICLORURO DE COBRE 
PORMASOL 80 WP 
PREVICUR N 
Q- 2 0 0 0  
RIDOMIL ( 5  G, MZ-72) 
RIZOLEX 
ROVRAL 
TRIMILTOX FORTE 
VONDOZEB ( L ,  80 PM) 

EDIFENPHOS 
KASUGAMYCIN 
COPPER HYDROXIDE 
SULFUR 
MANCOZEB 
MANEB 
PENCYCURON 
COPPER OXYCHLDRIDE 
THIRAM + 
PROTHIOCARB 
IODINE 
METALAXY L 
TOLCLOFOS - METHYL 
IPRODIONE 
MANCOZEB + COPPER SALTS 
MANCOZEB 

S t a t u s  i n d i c a t e d  by + = see t a b l e  2 f o r  crop to le rances ;  
RU=EPA restricted use ;  RP=EPA r e g i s t r a t i o n  pending;  
N R = n o t  registered by EPA; 
w - ~ = m i x t u r e s  o r  products  n o t  f o r  u s e  on p ro j ec t  crops 



insec t icida Por los riesgos irrplica 
su uso para la salud iumna, 
asi  amm W i é n  por la con- 
taninación d i e n t a l ,  y de la 
flora, fama, aguas mrrien- 
tes y a l h t o s , p r  ser m 
pmducto altarriinte percis- 
tente er. el d i e n t e .  1980 

2,4,5 T 
( T S r n r n  600, 

245, 
'IDRCO1J 155, TRAXOtE, 
EWSIKILLER, I i E E -  
X4L M' 4 6 0  etc, Herbicida 

Par causar efectos feto- 
ttáxicoc, teratogdniws y 
carrinógenos en la sald 
hurrana y a n h l .  1980 

EPK>?I OS 
(P;KIJ?~,L) Inscc t icida Fbr causar efectos nemtó- 

xia3s retardados o soa de 
caractcrlsticzs irrevcr- 
sibies. t d d  por ser un 
producto pcrcistente y =- 
rmLativo. 
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FA~$lríll ION m=1C3 Lnscc t i c ida  
L!'/ 

D D E i i D A l D  E-Y F3LVO. Insec t ic idz  

JILDmY Insecticida 

b r  scr ex'ze-m&nente t 5 x i m  
para los humanos. 19E9 

Produce efectos de mu=;JSn - 
aen6tics, cercicroc~5nicas y - 

b ~ ~ c ¿ ? s .  

b r  retira t.clu-txic de l a  - 
Ca=. 

W r  ser un pducto orgamcl~ 
ra3o persistc~te en el aiiu 
te y por s u  alta residual idaz,  
mn pcsibles efectos teratole 
n i m s  en el hmam. 

Es un prducto orgarioclorado 
~ r s i s t m t e  m el mbiente y 
wr alta recidwlidad en los 

insecticida Por xetka v~luntario de la 
casa r-lstrante- 1987 

I n s x t f  L i-2 e u c t o  .ersis*.te y ~r - 
su alta residualidad en el 
d i e n t e .  

Ir?tii;iCtim ?e Po; ixd~t¿r efectos carcin5 - .  

ur;r, \retcr¿-rario. g e m s  e? -les. 19QS 
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E T I Q U E T A S  

., 
C L A S E  

1 

, CATEGORIA 

UTAEMDAKNTE TOXICO UT. 1 

ALTAFYNTE TOXICO CAT. 11 

rmMRAOkKNTE TOXICO CAT. 111 

LIQUKNTE TOXICO CAT, IV 

1 Lto. 6 1 Kgr. 

e. 4 Lts. 6 5 Kgr. 

= - 19 Lts. 6 25 Kcr. 

5- 19 Lts. 6 25 Kgr. 

LEClURk EN LA fR&iiJk 0.5 cm GE ALTO EN TODOS LOS TAMhOS. 

26X16cm.  Franja  2.5 cms. . 

42 X 16 cm, f r an ja  2.5 cm. 

45 X 24 ea. f r a n j a  3.5 cm. 

60 X 24 cm. f r an ja  3.5 cm. 

OL50 (RATAS) ma/Ka de Peso 
ORAL 
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S l I O G S  

5 

>5  4 50 

2 5 0  55N 
> 500 

MRML 
LIQUIDOS 

* 20 

) 2 0 5 2 0 0  

)200&&l00 

2000 

SOLIDOS 

C, l o  
. 1 0 ~ 1 0 0  

~ i ü ü ~ l O D O  

> m  

LIWIDOS 

r -. 40 

; 4 0  

:M0 '4000 

). 4000 

1 



IMPORTATIONS OF INSECTICIDES, 1990 
TECHNICAL MATERIAL 

COMMON NAME $ us 

(ARRANGED ALPHABETICALLY) 
ALPHA CYPERMETHRIN** 122,243 
CARBOFURAN 308,166 
CYFLUTHRIN 318,939 
CY PERMETHRIN 209,209 
DDVP 39,345 
DISULFOTON 13,214 
ENDOSULFAN 163,000 
FENAMI PHOS 10,297 
MALATHION* 53,150 
METHAMIDOPHOS 1,064,546 
METHIOCARB 27,875 
METHYL PARATHION 561,400 
METHOMY L 148,230 
OMETHOATE** 21,544 
PERMETHRIN 35,252 
PHOXIM** 101,618 
PROPOXUR 314,060 
PROTHIOPHOS** 31,385 
TRICHLORFON* 34,320 

(ARRANGED BY VALUE) 

COMMON NAME 
METHAMI DOPHOS 
METHYL PARATHION 
CY FLUTHRIN 
PROPOXUR 
CARBOFURAN 
CYPERMETHRIN 
ENDOSULFAN 
METHOMY L 
ALPHA-CYPERMETHRIN** 
PHOXIM* * 
MALATHION* 
DDVP 
PERMETHRIN 
TRICHLORFON* 
PROTHIOPHOS** 
METHIOCARB 
OMETHOATE** 
DISULFOTON 
FENAMIPHOS 

* GENERAL USE 
** NOT REGISTERED IN USA 



IMPORTATIONS OF INSECTICIDES, 1990 
FORMULATED PRODUCT 

COMMON NAME $ us 

(ARRANGED ALPHABETICALLY ) 

BACILLUS THURINGIENSIS 
BIFENTHRIN 
CARBOSULFAN 
CHLORPYRIFOS 4E 
CHLORPYRIFOS 2.5G 
CHORPYRIFOS 5 G 
CHLORFLURAZUM* * 
CY FLUTHRIN 
DDVP 
DELTAMETHRIN** 
DIAZINON* 
DIMETHOATE 
DISULFOTON 
FENTHION 
ISOFENPHOS 
LAMBDA-CYHALOTHRIN 
MALATHION* 
METHYL PARATHION 
OXAMY L 
PERMETHRIN 
PHOXIM* * 
POLO** 
PROFENOFOS 
PROPOXUR 
TERBUFOS 
TRUENO* * 
* GENERAL USE 
**  NOT REGISTERED IN USA 



IMPORTATIONS OF INSECTICIDES, 1990 
FORMULATED PRODUCT 

COMMON NAME $ us 

(ARRANGED BY VALUE) 

LAMBDA-CYHALOTHRIN 
CHLORPYRIFOS 2.5G 
PHOXIM** 
OXAMYL 
METHYL PARATHION 
MALATHION* 
TERBUFOS 
CARBOSULFAN 
CHLORFLURAZUM* * 
DIAZINON* 
FENTHION 
PERMETHRIN 
DELTAMETHRIN* * 
CHLORPYRIFOS 4E 
DDVP 
CHLORPYRIFOS 5 G 
TRUENO* * 
BI FENTHRIN 
DISULFOTON 
BACILLUS THURINGIENSIS 
PROFENOFOS 
DIMETHOATE 
ISOFENPHOS 
CYFLUTHRIN 
POLO** 
PROPOXUR 

* GENERAL USE 
**  NOT REGISTERED IN USA 



T O T A L  I M P O R T - A D O  
EN D O L A R E 5  I 

1 
+ 

I 
I 

I 

/ 
i 
1 
I 
1 

1 

NOMBf3E DEL 
HERC3XCIDA 

P A I ~ c ~ Q I J A T  

A M I N A  2-4-D 
A T R R Z I N A  
P R O P A b I I L  
U IUF4ON 

L A T I G O  
A M E T R I N A  
ROIJNOUP 
P E N U I M E T A L I N  
V E L P A R  
FIIC3:LORAN 
FUl313RE 

BASAGFi'AN 
C)CJAL 
<LO TI-DWAN 
--I- (7: I F L U R A L  I N A  

jALA13LOR 

I-i'f VAl2 
IvELi=-*t;' 

JEHI~ADICANE 
! A L L Y  
C,ACC3NC'I,T- E 
t3Asm 1- A 

Eii U -1- A  C4 L 0 I? 
I G A H D O P R I M  
MET-R 1 t3IJZ I N  

i:A554JRE 



MINISTERIO DE SALLJD FZBLICA Y ASISTENCIA SOCIAL 
UNIDAD DE ESTADISTICA 

CONSULTA EXTERNA 

EFECTO TOXICO DE OTRAS SUSTANCIAS DE 
PROCEDENCIA NO PRIIiCIFALMENTE MEDICINAL 

(989) 

NIVEL NACIONAL 

PRIMER SEMESTRE - 1990 

SAN SALVADOE, 7 DE AGOSTO DE 199i. 

L A S  F E R S O N A E  O  E N T I D A D E S  I N T E R E S A D A S  EN R E F R O D U C I R  T O D O  O  EN 
P A R T E  L A S  C I F R A S  C O N T E N I D A S  E N  E S T E  R E P O R T E !  F A V O R  C I T A R  LA 
~ ~ ; E K I E .  M U N I D A D  DE E E T A P I S T I C A .  M S P A S  " , Y E N V I A R N O S  

E J E X P L A R E S  DE L A S  P U B L I C A C I O N E S  Q U E  C O N T E N G A N  L O S  D A T O S  
2 E > X O ? U C i D O S .  
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'. " ,",.^- !!iR!E?EBiB DZ SbiUr! FOX!Ck F AS:$TE!iE;A SCtibL - i, ~ b , i ~ , > :  
UNIDAD Di ECTCDiSTiCA 

PEIIBBAS DIEZ CAG3AS Di IOB3IL!DAB DE COSS3Lrh LITEE6h 
SECOS LISTA DE CATEGORIAS DE TBBZ DIGITOS, CIE $a, BIVIS!OS 

BN KSTABLSVI!iKfiTOS DKI IINISTEEIC DI SALUB 
CDESJIYA EEi'BBNA - (989) - NiVEi BACiOEAi - PEilHB SE!BiTEE - i%YZ 

......................................................................... 

h.- PBIEBAS CORZULTAS PO1 CAUSA 
C03IGú Wo. CONSULTAS X t ACUIÜLADO 

989 Ii3CTG TOIICO DE OTEAS SOST. NO UEDICI#ALES 1,446 100.00 1OC.00 
---------------- 

$110 Total 1,446 
Tcdas las deias lras Consultas O 0.00 103.0D 
:ata! Gen~ral 1,446 

-. 3 - COICENTSACIOR POR CAUSA 
CODICO 

989 BFECTO TOXICO DE OTEAS SUST. 10 1EDICI8ALES 1.0 100.00 1OD.00 

C. - TOTAL CONSULTAS POR CAUSA (PEIUEEAS + SUBSECUERTES) 
CODIGO Bo. CONSULTAS t t ACUMULADO 

989 EiECTO TOXICO DE OTEAS SUST. 10 IEDICIWALES 

Suc Total 
Todas las demas Consultas 
Total- General 

162 

BESTAVAILABLE COPY 



EGRESOC HOSPITALARIOS 

EFECTO TOXICO DE OTRAS SUSTANCIAS DE 
PROCEDENCIA NO FRIKCIPALMENTE MEDICINAL 

( 9 8 9 . 0  - 9 8 9 . 9 )  

NIVEL NACIONAL 

SAN SALVADOR, 7 PZ AGOSTO DE 1991 

L R E  P E E V O I < A S  O E N T I D A D E S  I K T E B E G R D A S  E N  R L F R O L J U C I R  T O D O  O  E N  
~ ~ A R T Z  ::FEAS C O N T E N I D A S  E K  E S T E  R E P O R T E .  F A V O R  C I T A R  L A -  
F;:EKTE. " U N i D k D  D E  -- L > ~ A L J ~ ~ L  , - I r . . T  l C k .  M S P A S  " ,  Y E N V i A R N O S  

E Z E M F L R Z E L  D E  L A S  F ü E L i C A C I 3 N E S  Q V E  C O N T E N G A N  L U Z  3 A T G S  
& f  : R Q b y C  1 DO:, 
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I''~;:Ti?12 DE SbilS FBSLICL y b3i:TJs:i; j:'''A: - 1: SkLVh>aP 
UFiJAu 33 ESTAlIS:iC/, 

DISíEf~~:íOH DE LA$ - 7 - PEjliEAS CABSA' DE IcfzS[: ~~CF:TLLAE!(J 
SEGUZ SIXG, GBUPO DE EDADES, ?iiOCiDiO DE KlAKX!, CO!iIíCiD!¡ DE 5ALIDA 

T PBOCEDENCII DEL FICIiXTE 

KGBESD ñOS?ITALABIO 1989.6 - 984.9 i liVSL ZAt;ObAi ler. SElESTBB 1990 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

E O i E E E S  E F J E B E S  
as7 A SSTA TP~IL ISTA CA:G; TO: 
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APPENDIX 6. 

a. FUSADES/DIVAGRO Crop Pest Control Guides for Green Beans 

b. SESAME de El Salvador Crop Pest Control Guide for 
Sesame Production 

c. List of Crops, Pests, and Controls Used in the 
AIFLD/DLDP-ATAC Project areas 

d. List of the Most Commonly Used Pesticides in the Proposed 
Pro] ect Areas 



L I S T A  DE AGROQUln lCOS 
PARA CONlROL DE ENERREDADES 

DE FRIJOL PARA EJOTE 

1. Reco iendac iones  Genera les  

1 .1  A p l i c a r  l o s  programas p r e v e n t i v o s  de a p l i c a c i o n e s  de f u n g i c i d a s .  
1 . 2  Usar l a s  d o s i s  c o r r e c t a s  de l o s  f u n g i c i d a s  y a p l i c a r l o s  con ropa  y 

e q u i p o  de s e g u r i d a d .  
1.3 Usar v o l b m ~ n e s  de agua ap rop iados  a l  d e s a r r o l l o  d e l  cu l t ibno y s iempre  

u s a r  un  s u r f a c t a n t e  que l o g r e  adecuada d i s t r i b u c i d n  d e l  f u n q i c i d a  en 
l a s  h o j a s .  

1 . 4  Podrdn a p l i c a r s e  l o s  f u n g i c i d a s  mezclados con l o s  i n s e c t i c i d a s  s i  hay 
c o m p a t i b i l i d a d .  

1.5 Las p l a n t a c i o n e s  debe r e v i s a r s e  de 2 a  3 veces po r  semana pon iendo 
tambien cud idado  en e l  d rea  f o l l a r  de l a s  p a r t e s  ba jas ,  e i n t e r m e d i a  
de l a  p l a n t a .  

1.6 C a l i b r a r  l o s  e q u i p o s  de a p l i c a c i 6 n .  

2. Viros is  

En e s t o s  c u l t i v o s  l a s  enfermedades causadas por  v i r u s  son l i m i t a n t e s ,  s o b r e  
t o d o  s i  a f e c t a n  a  l a  p l a n t a  l o s  p r i m e r o s  30 d i a s .  En v i s t a  de e s t o s  
prob lemas se deberdn tomar l a s  medidas s i q u i e n t e s :  

2.1 E v i t a r  e l  paso de personas por l o s  campos a f e c t a d o s  con v i r o s i s .  

2.2  D e j a r  po r  Q l t i m o  l o s  l o t e s  con v i r o s i s  pa ra  l o s  t r a b a j o s  en 
operac iones .  

2 - 3  L a s  p l a n t a s  que se d e t e c t a n  con v i r o s i s  en l a s  p r i m e r a  t r e s  semanas 
deben s e r  e l i m i n a d a s .  

2 . 4  En e l  c o n t r o l  de l o s  i n s e c t o s ,  se deberd c o n s i d e r a r  con mucha a t e n c i d n  
un programa cu idadoso  de c o n t r o l  de p o s i b l e s  v e c t o r e s .  

2 . 5  E v i t a r  que personas que hayan pasado p o r  campos a f e c t a d o s  con v i r o s i s ,  
v i s i t e n  p l a n t a c i o n e s  sanas. 

3. Enfermedades I m p o r t a n t e s  S u s c e p t i b l e s  de Control 

1. Mal d e l  t a l l u e l o  ( P y t h i u m  s p . )  
2 .  An t r a c n o s i s  ( C o l  l e t o t r i c h u m  l i ndemuth ianum)  
3. i lancha a n g u l a r  ( I s a r i o p s i s  q r i s e o l a )  
4. i loho a lgodonoso ( S c l e r o t i n i a  sp. )  
5. m u s t i a  b a c t e r i a 1  (Xanthomonas p h a s e o l i  O Pseudomonas p h a s e o l i c o l a )  
6. V i r o s i s  (Mosa ico a m a r i l l o  y  mosaico comum o  r u g o s o )  



4. Productos que pueden usarse  
-------------------------------------------------------------------------- 

PRODUCTOS DOSIS/LTR TOLERANCIA DIAS 
PPR ANTES 

COSECHA ......................................................................... 
l. Benomyl (Benlate) 0.25-0.50 lbs 2 1 4  
2. Clorotalonil (Daconil, 

Clortosip o Bravo) 1.0 k q s  5 7 
3 .  fungicidas COpricos fiicronizddo 1.0 k.95 E ~ e n t o  No 

(6r ido, hidr6xido) aplicar 
d e s p u e s  
de 
iniciada 
1 a 
cosecha 

5. Programa de Control  de Enfermedades 

Estas dplicaciones pueden realirdrse usdndo un fungicida chprico o con un 
antibidtico como el Aqrimicin 100, pero en el caso de detectar presencia de 
mustias bacteriales. 

L:\EJOTE.ENF\Correcciones: RD/14.03.91 
FUSADES/DIVAGRO, Calidad Integral 



L I S I A  DE A G R U Q U I n I C O S  P A R n  CONIROL 
DE PLAGns DE FRIJOL P n R n  EJOTE 

1. Recomendaciones Generales 

1.1 Para detectar la oresencia d e  plagas deberd hacerse diariamente un 
muestreo. en el oue se debn examinar minuciosamente las ~ l a n t a s .  

1.2 Las arilicaciones de insecticidas n o  deben hacerse programadas o 
calendarizadas. 

i . 3  Los insecticidas a iisarse deben ser los es9eficicados para cada plaga. 

1.4 S610 deberdn usarse lo5 l n s ~ c t i c i d a s  indicados para cada plaga y en 
su aplicaci6n deben cumplirse las medidas d e  seguridad. 

2 -  Plagas Impor taii  t es  

2.1 Plagas del suelo (Gusanos cortadores o d e  alambre, orugas, etc.) 

2.2 lnsectos Chuoadores (Mosca blanca (Bemisia tabaci. salta hojas 

(Empoasca so.) Y dfidos. 

2.3 Tortiiqiiillas (Diabiotica sp. o Ceiotoma sp. 

2.4 Giisarjos dpsfol iadores (Prodenla sp.. S p o d o ~ t e r a  sp.. He1 iothis sp.. 
~ c h o D l u 5 l a .  etc.) 

2.5 Picudo d e  la vaina ( G ~ i o n  godmani) 

3. Insecticidas y Otros Productos 

- - -_-_-_-___________----- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
Prodiic tos D o s i s í m z  Toleranc'a Dias 

PPrn 
___________________------ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  
* E S ~  envaler ate lo:.: (Asana 

ci Halmark) 0.33 11s 
- - 

i'lalathinn 57 C E  (Pelathibn 
Malathibn) 1.0-1.5 lts 8 1 

*Netomil 90PS (Lannate. Metavin. 
0.25-0.50 2.0 2 - 

Ntidr in) 
Dimetoato (Perfection. roaar) 

- - 2.0 1 

Diazinon (Djazinon. Basudin 60 LE) 1.0 lts 0.5 7 

Endosiil f an 35CE ( 1 hiodan 1 1.0-1.5 lts 2 o 
Ethoprop (Moca@ 10.,:) 

- - o. 02 - 

Parathion metilico (Pencao-M) 0.5-1.0 lts 
- - 15 

Fol ido1 M-48 
___________________- - - - - - -_ - - - - - -_ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

*Uso restrinoido: ( - 1  = informacibn n o  disponible 



. .. continuacibn 
Insecticidas y Otros Productos 
.......................................................................... 

Productos Dosis Tolerancia Dias 
PPn __-_-------_-__-_--------------------------------------------------------- 

Bacillus thuringiensis (Dipel, Thuricide, 
Javel in 0.3-1.0 kgs Exento O 

t0xidimeton metil (metasistox) 0.3-0.5 lts 0.5 2 1 
Acephate 75 PM (Orthene) 0.5 kqs O. 3 14 

Disulfaton (Dysiston 15 ) - - 0.75 - 
.......................................................................... 
* Uso restringido; ( - )  = informacibn no disponible 

4. Epoca de las Aplicaciones 

No se recomienda aplicar insecticidas calendarizadamente, pero durante los 
primeros 30 días para e1 control de insectos chupadores se debe tener un 
estricto cuidado, entonces solo si hay presencia de estas plagas se usaran 
los insecticidas. 

En todo caso las aplicaciones se hardn de acuerdo al aparecimiento de los 
problemas, con los productos apropiados y qcie se resumen en el cuadro 
siguiente: 
------------_______------------------------------------------------------- 

PLAGA PRODUCTOS* 
_ _ C - _ - - _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

Insectos del suelo 

Chupadores 

Tortuguillas 

Cloropirifos (Lorsban) o Diazinon o 
Carbofurano. 

Metamldofos.Metasistox,Endosulf~n,Malathion 
o Acephate. 

Endosulfan, Gusathion, flalathion. Sevin o 
Diazinbn. 

Larvas desfoliadoras - B. thcirinqiensis, Retomil, Gusathion, 
Permetrina, Esfenvalerate. 

Picudo de la vaina Ralathibn, Endosulfan. 

Babosas Usar cebos envenenados a base de Metaldehido. 

--- 
t Para aplicar estos productos es necesario siempre observar antes el 
periodo de espera. 

L:\EJOTE.PLA. Cnrreccior~es: RDí14 .03 .91  : FUSADESíDIVACRO. Calidad Integral 
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Oficina S n i a  Ana: 4 1 - 1 5 5 4  
F A X  : 4 1  0726  
Planta Santa Ana ; 4 0  8 7 8 0  

Apdo. Portal 1 6 3 0  3er Piso Edif. O X G A S A  F A X  : 4 0  8 7 8 0  
25 ave. Norte 1080  Oficina Ahuschspbn ; 43 -0144  
San Salvador. E l  Slvador .  C.A.  F A X  : 4 3 1 3 0 6  
Telr. 26 -601  1 - 40 -8780  Telex 20002  S A L .  Oficina San Miguel : 61 -3015  
F A X :  25 8 9 6 2  F A X  : 6 1  3015  

HOJA DlVULGATlVA No.3 
1 9 9 1  

"SIEMBRE AJONJOLI" 

Por: Ing. Humberto Antonio Espinoza 

Gerente de Asistencia Técnica y Comercialización 

PERIODO VEGETATIVO: De 100 a 1 10 días en variedades de un solo eje y de 1 1 O a 120 días en varie- 
dades ramificadas. 

ADAPTAClON : De O a 600 m.s.n.m., y suelos de preferencia franco arenosos ó textura fran- 
ca, de buen drenaje.] pH del suelo debe oscilar entre 5.5 a 7.5 

EPOCA DE SIEMBRA: De la segunda quincena de julio a la primera quincena de agosto. 
La siembra de humedad se recomienda sembrar el ajonjolí a más tardar la 
primera quincena de noviembre, tomando en cuenta el tipo de drenaje que 

PREPARAClON DEL 
TERRENO: 

SIEMBRA: 

Se recomienda dar dos pasos de rastra previo a la siembra. seguido de la - - 
pulida si fuese necesario. 
Se recomienda sembrar el ajonjolí a una profundidad máxima de 2 cms, 
siembra a chorro seguido o por postura. 
El distanciamiento entre surcos se recomienda de 80 cm. entre surco y 20 
cm. entre plantas en variedades ramificadas; y 70 cm. entre surcos 15 cm. 
entreplantas en variedades de un eje. 

CONTROL DE MALEZAS: Se recomiendan los siguientes tratamientos: 
lo . -  Aplicando 5 Lts. de Gramoxons por manzana más 2 Lts. de Hedonal 
720 SL., previo a la siembra para el control de Gramineas y hoja ancha. 
20.- Aplicando 2 Lts. de Lazo 480 EC. por manzana más 2 Lts de Látigo, 
inmediatamente después de la siembra para el control de Gramineas y hojas 
anchas. 

FERTlLlZAClON: Se recomiendan 3 quintales por manzana de la Formula 1620-0  al momen- 
to de la siembra y 3 quintales por manzana de Sulfato de Amónio 21 % Ó 
bien 1.5 quintales por manzana de Urea 4tiolo al inicio de la floración. 

PLAGAS Y ENFERMEDADES: b s  plagas que más afectan son: la Tortuguiila, Masticadores del Foiiage, 
Afidos, Gusano Medidor; y las enfermedades que más están atacando son la 
Cercospora sesami Zimm., y el Pie Negro, Pata Negra ó Pudrición del pie 
(Phytophtora sp) 

CONTROL: 

COSECHA : 

VARIEDADES: 

. - .  . . 
Se recomienda aplicar: 
Tamarón 600 SL. 1 Lts. por ~ a n z a n a .  
Folidol M-480 EC. 1 Lts. por manzana. 
Amdrin 600/0 1 Lts. por manzana. 

Daconil H'-75. 1 kg. por manzana. 
Cobre Sandoz . 1 Kg. por manzana. 
Cupravit Verde. 1.5 Kg. por manzana. 
Antracol 70 Wp 1.5 Kg. por manzana. 
Cuando la coloración del taiio y cápsula en la parte baja de la planta pasa de 
verde amarillento a café, debe cortarse la planta para Iiiego hacer manojos de 
más o menos 15 lantas. 
Estos u secan J s o l  en parvas, una vez bien secos se aporrean en lonas, para 
evitar perdida de semillas, luego se limpia de  palos, hojas, y casullas, proce- 
diendo a envasarlos en sacos de manta o pro1ipropileno. - 
ICTA R-198. Ciclo de 1 10 días. Semi-ramificada. 
Rendimiento de 15 a 18 quintales por manzana. 
CUYUMAQUI. Ciclo de 110 días. Semi-ramificada. Rendimiento de 12 
quintales por manzana. 

SESAME DE E L  SALVADOR, S.A. DE C.V., le ofrece: l o .  Asistencia Técnica durante todo el desarrollo del 
cultivo, 20. Comercialización de su Ajonjolia BUEN PRECIO. 171 



Table 3 .  Plagas Claves en Los Cultivos Principales del DLDP/ATAC 
Proyecto en El Salvador. (Cont'd.) 

CULTIVO PLAGA CONTROL ALTERNATIVA 1 PM 
Q U I M I C O  

- 
CANA AENEOLAMIA DIAZINON MALATHION MUESTREOS 

METAMIDOFOS m - APLICACION 
POR FOCOS 

OXAMIL - - CONTROL DE 
CARBOFURAN 5% NINFAS 

CAMAN 

PHY LLDPHAGA 

NEMATODOS 
MALEZAS 

CLDRPIRIFOS - - APLICACION 
EN BANDA 

TERBUFOS - 
CARBOFURAN - - 
DIAZINON - - 

CARBOFURAN - - - - 
HEXAZINONA ALLY CONTROL 

MANUAL 

DIURON 
IGRAN 
ASULOX 

Comentarios: Diatraca is usually not a pest; Tricho~lusia ni 
sometimes is a pest, but only on certain varieties. 

MAIZ SPODOPTERA FOXIM B.T. APLICACION 
DIRIGIDA 

CLORPIRIFOS 
METOMIL 
VOLATON 

PHY LLOPHAGA FOXIM 
AGROMI L 
VOLATON 
CLORPIRIFOS - - 
DIAZINON - - 
MARSHALL - - 
GAUCHO - - 

APLICACION 
BANDA 

CARAPACHUDA 
GUSANO SOLDADO METOMIL 

TAMARON 



Table 3 .  Plagas Claves en Los Cultivos Principales del DLDP/ATAC 
Proyecto en El Salvador. (Contfd.) 

CULTIVO PLAGA CONTROL ALTERNATIVA 1 PM 
Q U I M I C O  

MAIZ MALEZAS ATRAZINA - - CONTROL 
(Cont Id )  MANUAL 

2,4-D - - CONTROL 
HEDONAL MECANICO 
GRAMOXONE - - 

Comentarios: B.T. not used because of high cost. 

ARROZ MOCIS METAMIDOFOS CIPERMETRINA - - 
PRODINIA B.T. 

OEBALUS METAMIDOFOS CIPERMETRINAS - - 
ALKINDUS PARATION CLORPIRIFOS 
Y OTRAS METILICO 

TIJIRILLA PARATION 
METILICO - - 

MALEZAS PROPANIL ALLY CONTROL 
MANUAL 

BUTACHLOR BASAGRAN 
BASAGRAN 
FURORE 

PIRICULARIA MANZATE BENLATE VARIEDADES 
RESISTENTE 

HINOSAN 

SORGO CONTARINIA CIPERMETRINA 

CLORPIRIFOS 
METAMIDOFOS 
METOMI L 
LEBAYCI D 

PHYLLOPHAGA CLORPIRIFOS 
FOXIM 

SPODOPTERA 
MALEZAS ATRAZINA 

GRAMOXONE 

- - EPOCA DE 
APLICACION - - 

DIAZINON - - 

BASAGRAN CONTROL 
MANUAL 

DUAL* CONTROL 
QUIMICO 

* Aplicado presiembra incorporado y semillas tratadas con 
Conceps 11. 



Table 3 .  Plagas Claves en Los Cultivos Principales del DLDP/ATAC 
Proyecto en El Salvador. (Cont'd.) 

CULTIVO PLAGA CONTROL ALTERNATIVA 1 PM 
QUIMICO 

MELON DIAPHANIA PERMETRINA B.T. - - 
PEPINO CIPERMETRINA 
SANDIA METOMI L 

LIRIOMYZA OXAMIL B.T. - - 
APHIS METAMIDOFOS - - - - 

ENDOSULFAN - - - - 

BEMISIA METAMIDOFOS ACIETE 
ENDOSULFAN STY LETE 

NEMATODES CARBOFURAN 

PSEUDOPE- MANCOZEB - - 
RONOSPORA MANZATE 

DITHANE 

MYCOSPHAE- 
RELLA BENOMI L - - m - 

RIDOMIL 

Comentarios: Problems with Nematodes in areas where they 
previously had grown Musaceas. 

MANI DIABROTICA PARATION SEVIN 
METILICO TALSTAR - - 

ESTIGMENE METOMI L B.T. 
METAMIDOFOS 

CERCOSPORA MANCOZEB - - 
H I D R O X I D O  
DE COBRE 
BENOMIL - - 

MALEZAS GRAMOXONE GLIFOSATO - - 



Table 3. Plagas Claves en Los Cultivos Principales del DLDP/ATAC 
Proyecto en El Salvador. (Contud.) 

CULTIVO PLAGA CONTROL ALTERNATIVA 1 PM 
QUIMICO 

PAPA LIRIOMYZA METAMIDOFOS - - - - 
TOMATE MALATION - - - - 

DIAZINON 
LEBAYCI DA - - - - 

TORTUGUILLA PARATION PERMETRINA - - 
METILICO CPERMETRINA - - 

SPODOPTERA METOMIL PIRETROIDES 
B.T. 

EPITRIX METOMI L PIRETROIDES 
METIL 
PARAT 1 ON 

BEMISIA METAMIDOFOS TALSTAR 
PARATHI ON 
METILICO, 
ENDOSULFAN 

PHYTOPH- DACONI L 
THORA MANCOZEB 

DINTHANE 
MALEZAS SENCOR 

CHILE ANTHONOMUS METIL 
PARATION TALSTAR COLECCION 

FRUTOS 
EPOCA 
APLICACION 

MY ZUS MALATION THIODAN 

EPITRIX MALATION SEVIN 

TORTUGUILLA PARATION 
METILICO SEVIN 

PHYTOPTHORA HIDROXIDO DE 
COBRE 
MANCOZEB - - 

VIROSIS CONTROL DEL 
VECTOR - - 

Nota: Tanto pequeños como medianos agricultores hacen uso de 
Gramoxone para quemar malezas antes de la siembra o en aspersiones 
dirigidas para el control de malezas en cultivos ya establecidos. 



MOBT FREQUENTLY UBED PEBTICIDEB BY COOPERATIVEB ABBOCIATED WITH 
AIFLD/DLDP PROJECT 

INBECTICIDEB 

1 Methyl parathion 
Phoxim 

2 Methamidophos 
3 Methomyl 
Chlorpyrifos 
Monocrotophos 
Permethrin 
Carbosulfan 
Endosulfan 

HERBICIDEB 

Glyphosate 
3 Propanil 
1 Paraquat 
Edifenphos 
Bentazon 
Pendimethalin 

2 2,4-D 

Picloram 
Alachlor 

Metalaxyl 
Benomyl 
Kasugamycin 
Propineb 

1 Mancozeb 
2 Copper Oxychloride 
Fosetyl - Al 

3 Bayfolaton 
Manzate 200 

Folidol 
Volaton 2.5 G 
Tamarón, MTD 600 
Lannate, Methovin 
Agromil, Lorsban 
Nuvacrón 
Ambush 
Marshall 
Thiodan 

Látigo 
Herbax, Stam 
Gramoxone 
Hinosan 
Basagran 
Prowl 
Hedonal, Amina, Expronal 
72 
Tordon 101 
Lazo 

Ridomil 
Benlate 
Kasumin 
Antracol 
Dithane 
Cupravit Verde 
Aliette 
Bayf idan 





FUNDACION SALVADORENA 

PARA EL DESARROLLO ECONOMICO Y SOCLAL 

San Salvador, Julio 23 de 1991. 

Dr. Rolando Martínez Melara, 
Direccibn de Defensa Agropecuaria, 
Presente. 

Estimado Dr. Martinez Melara: 

Por este medio hago referencia a nuestra reciente conversacibn 
sobre los cursillos "Manejo Racional d e  Plagas y Plaguicidas" que 
la Gerencia d e  Calidad Integral d e  FUSADES/DIVAGRO ofrece 
anualmente, y que culmina en la expedicibn de un carnet que 
certifica a los asistentes que aprueban el examen tebrico-prdctico 
con nota mínima de 7.0 como "capacitados para supervisar el manejo 
seguro de plaguicidas agrícolas incluyendo los de uso restringido". 

Como antecendentes, la primera vez que fueron ofrecidos los 
cursillos, en 1990, contamos con la asistencia tecnica d e  la 
Escuela Agrícola Panamericana. . Ese año se extendieron 34 
certificados. Desde entonces, hemos modificado parte del material 
diddctico y hemos capacitado a nuestros propios tbcnicos, en la 
Seccibn de Asistencia Tecnica de Calidad Integral, para impartir 
los cursillos. Debo agregar que el hecho d e  que DIVAGRO cuenta 
tambien con parcelas experimentales dotadas de espacio y equipos 
para las secciones tebricas y practicas del cursillo, nos capacitan 
plenamente para efectuar una labor de enseñanza apropiada. El 
primer cursillo del presente año 1991 fue ofrecido durante la 
segunda semana de Julio, y el segundo 10 serd en la última semana 
tambien de este mes de Julio. Con el objeto de proporcionarle a 
Ud. una idea m&s completa de los alcances del cursillo, que dura 
cinco dias, adjunto copias del material diddctico que se distribuye 
a los participantes, así como de algunos de los exdmenes tebricos 
que han sido usados y del certificado o carnet que extendemos a 
quienes completan exitosamente el cursillo. Adicionalmente, 
podríamos aprovechar el cursillo que se ofrecer& a fines de Julio 
para que un representante de Defensa Agropecuaria asistiera a todo 
o parte del cursillo como observador. Cabe mencionar que los 
cursil los estdn dirigidos a personal tecnico medio y al to (Agrbnomo 
o m&s elevado) y que los certificados son vdlidos por un año. 

Considerando que dichos cursil los 1 lenan una importante 
funcidn en el desarrollo agrícola del país, que son de interes 
nacional para los sectores público y privado, y que ademAs 
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contribuyen a la labor d e  la Direccibn d e  Defensa Aqropecuaria, 
atentamente solicito d e  Ud. que s e  considere la posibilidad d e  
darle a tales certificados un aval oficial. Este podria consistir 
en un sello estampado por s u  Direccbn en el carnet extendido por 
FUSADES/DIVAGRO. De ser necesario, el certificado, diseñado para 
ser emplasticado despues de recibir la fotograf ía del titular, 
podria ser rediseñado en el futuro. Los certificados son v;ilidos 
por un año y pueden ser revalidados si el titular s e  somete 
anualmente al examen tebrico. 

Esperando que nuestra propuesta reciba una respuesta 
favorable, y confiando en que esta constituya una oportunidad m;is 
para una colaboracibn continua y estrecha entre nuestros programas, 
quedo d e  Ud. con un cordial saludo. 

Atentamente, 

Dr. Ricardo A. Molins, 
Gecente Calidad Integral 
DIVAGRO/FUSADES 

c. c. Ing.. Agustín Martinez 
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San Salvador, 25 de j u l i o  de 1991. 

Dr. RICARDO A. MOLIbE, 
Gerente Calidad I n t e g r a l  
DIVACAO/ FUSADES . 

E s t h d o  Dr.  Molins: 

En a tención a s u  a t e n t a  nota  01-7291 d e  fecha 23 d e  j u l i o  de 1991, relacio- 
nada con los c u r s i l l o s  "Manejo Regional de  Plagas y Plaguicidas" que la 
Gerencia de Calidad I n t e g r a l  de FUSADES/DIVAQ?O of rece  anualni-nte y que 
culmina con la expedición de un carnet que c e r t i f i c a n  a l o s  que aprueban 
un exarren teórico práct ico .  

M s  s a t i s f a c e  micho su i n t e r é s  por r e a l i z a r  este tipo de ac t iv idades  pa ra  
capacitar en  rmne jo seguro de plaquicidas.  Así también, hems conocido e l  
rriaterial que se entrega  a l o s  pa r t i c ipan tes ,  e l  c u a l  contiene toda la in- 
f o m c i ó n  neoesaria,  expuesta en f o m  didáctica. 

Sin l u g a r  a dudas, considerarros que e s t o s  c u r s i l l o s  contribuyen s i g n i f i -  
c a t i v m n t e  a l  d e s a r r o l l o  agr íco la  y a la labor que l l e v a  a cabo la D i r e c -  
c i ó n  de Defensa Agropecuaria. 

En cuanto al aval o f i c i a l  de  los Cer t i f icados  e s t m s  de acuerdo en otor- 
g a r l o ,  toda vez  que p a r t i c i p e  un delegado de nues t ra  I n s t i t u c i ó n  a tales 
eventos. 

Aprovechando su inv i t ac ión  al c u r s i l l o  que se e f e c t u a r á  a f i n e s  de j u l i o ,  
h m s  delegado al Señor MEWDO XNEL RODRICñIEZ, Encargado de la ikiidad 
d e  Control  de Calidad de Registro y Cer t i f icaciones ,  para que participe 
en  c a l i d a d  de observador. 

S in  otro p a r t i c u l a r ,  \vá lqom de la ocasión pa ra  reiterarle las nuestras 
d e  mi, e s p e c i a l  aprecio\  y consideración. 

2 DIRtC1~R ;!\ 
Director .  i J b r l  - *  -- < 3 ;  
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e n  e l  r e g l a m e n t o  r e s p e c t i v o .  

A r t .  1 3 6  Toda  p e r s o n a  n a t u r a l  o  j u r í d i c a  q u e  i m p o r t e ,  f a -  

b r i q u e ,  f o r m u l e  y r e e m p a q u e  p l a g u i c i d a s  d e c l a r a -  

d o s  d e  u s o  r e s t r i n g i d o  e s t á  o b l i g a d a  a  l l e v a r  u n  

r e g i s t r o  d e  l a  e x i s t e n c i a  d e  d i c h o s  p r o d u c t o s .  

En e l  r e g i s t r o  d e b e  c o n s t a r  e l  n o m b r e  g e n é r i c o  y 
c o m e r c i a l  d e l  p r o d u c t o ,  t i p o  d e  f o r m u l a c i ó n  f e  - 
c h a  d e  e l a b o r a c i ó n  y c a n t i d a d  d e  p l a g u i c i d a  i m  - .  

p o r t a d o ,  f a b r i c a d o ,  f o r m u l a d o  o  e m p a c a d o ,  a s í  c o -  

mo l a  c a n t i d a d  y d e s t i n a t a r i o  a  q u i é n  s e  l e  v e n -  

d a  p o s t e r i o r m e n t e  e l  p r o d u c t o .  

A r t .  1 3 7  T o d a  p e r s o n a  n a t u r a l  o  j u r í d i c a  q u e  c o m e r c i e  - 
p l a g u i c i d a s  d e  u s o  r e s t r i n g i d o  e s t á  o b l i g a d a  a -  

l l e v a r  u n  r e g i s t r o  e n  e l  q u e  s e  i n d i q u e  e l  nom- 

b r e  g e n é r i c o  y c o m e r c i a l  d e l  p r o d u c t o ,  t i p o  d e  

f o r m u l a c i ó n  y c a n t i d a d  d e  p r o d u c t o  a d q u i r i d o  y 

d e s t i n a t a r i o  d e  l o s  p r o d u c t o s  v e n d i d o s .  

A r t .  1 3 8  La c o m p r a  d e  un  p l a g u i c i d a  d e  u s o  r e ~ ~ t r i n g i d o  J 

s o l o  p u e d e  r e a l i z a r s e  s i  e l  u s u a r i o  e s t á  a u t o r i  - 
z a d o  m e d i a n t e  u n a  r e c e t a  p r o f e s i o n a l ,  e x t e n d i d a  

p o r  u n  m i e m b r o  a u t o r i z a d o  d e l  C o l e g i o  d e  A g r ó n o  - 
mos y p r e s e n t a  u n a  c o n s t a n c i a  e x t e n d i d a  p o r  e l  

M i n i s t e r i o  p a r a  a p l i c a r  p l a g u i c i d a s  d e  u s o  r e s -  

t r i n g i d o .  

A r t .  1 3 9  La s e l e c c i ó n  d e l  e q u i p o  d e  a p l i c a c i ó n  d e  p l a g u i  - 
c i d a s  d e  u s o  r e s t r i n g i d o  d e b e  s e r  i n d i c a d o  p o r  

l a  p e r s o n a  q u e  e m i t a  l a  r e c e t a  p r o f e s i o n a l  y e l  

c u m p l i m i e n t o  d e  d i c h a  d i s p o s i c i ó n  e s  r e s p o n s a b i -  

l i d a d  d e l  a p l i c a d o r .  

. . l . .  
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LISTA OE PRECIOS 2189 - TEMPORADA 1989 - 1990 

PRODUCT0 

INSECTICIDAS 

ABATE 

ENVASE PRECIO 
PUB L I CO 

25 Kos. 
1 Lba. 

f 16.40 Kgo. 
8.25 Lba. 

18119 L t r .  
1 L t r .  

100 cc .  

79.60 L t r .  
86.10 L t r .  
18.40 Uni. 

A R R I V O  60 

18119 L t r .  
1 L t r .  

254.90 L t r .  
269.60 L t r .  

A R R I V O  300 

88.10 L t r .  
39.10 L t r .  
94.70 L t r .  
21.00 Uni. 

50 L t r .  
5 L t r .  
1 L t r .  

100 cc. 

62.95 Uni. 112 Kg. BACTOSPEINE 

BELATION 575 26.83 L t r .  * 

23.39 L t r .  
12d.85 Gal. 
35.35 L t r .  

208 L t r .  
19 L t r .  
1 Gal. 
1 L t r .  

31.35 L t r .  
122.95 Gal. 

19 L t r .  
1 Gal. 
1 L t r .  

BELLOTION 48 EC 
- - 
36.75 L t f .  

2 . 7 5  Lba. 
1.90 Lba. 

16.80 Uni. 

1 Lba. 
50 Lbs. 

1 112 Lba. 
r 

112 Lba. 
100 Grs. 

125.30 Lba . 
29.75 Uni. 

54.15 L t r .  
55.70 L t r .  
28.95 Uni 

20 L t r .  
1 L t r .  

112 L t r .  

54.35 L t r .  2081200 L t r .  

18/20 L t r .  
1 Gal. 
1 L t r .  

112 L t r .  

55.50 L t r .  
216.75 Gal . 
60.25 L t r .  
30.55 Uni.  

. . . . . .  pasa 



... .../ 2 
Cont .  L i s t a  d e  P r e c i o  

PRECIO 
PUBLIC0 
t 16.00 Lba. 1 Lba. MIREX 450 

200 L t r .  
20 L t r .  
1 L t r .  

112 L t r .  

53.50 L t r .  
54.70 L t r .  
55.95 L t r .  
30.25 Un i .  

NUVACRON 60 

POUNCE 75 19 L t r .  
1 L t r .  

65.40 L t r .  
70.30 L t r .  

109.70 L t r .  
112.50 L t r .  
114.65 L t r .  
114.70 L t r .  
57.95 Un i  . 
21.80 U n i .  

VYDATE L  200 L t r .  
20 L t r .  
4 L t r .  
1 L t r .  

1/2 L t r .  
100 cc. 

23.75 L t r .  
28.75 L t r .  

290 L t r .  
20 L t r .  
1 Gal. 
1 L t r .  

114.40 Gal .  . 
30.25 L t r .  

974.10 Gal .  
271.76 L t r .  

1 Gal.  
1 L t r .  

ARS ErJAL 

50 L t r .  
4 L t r .  

45.20 L t r .  
49.40 L t r .  

AVIROSAN 500 

87.60 Kgo. 

96.70 L t r .  
99.90 L t r .  

20 Kgs. COTORAN 8 0  

DUAL 960  EC 20 L t r .  
1 L t r .  

55.95 Kgo. 
26.60 Lba. 

25 Kgs. 
3 Lbs. 

DIURON 8 0  

47.25 L t r .  23 L t r .  GARDOPRIM 500 

GESArAX 75.70 Koo. 
78.55 Kgo. 

20 Kas. 
2 Kgs. 

44.70 Kgo. 
45.60 Kgo. 
46.65 Kao. 

GESAPRIM 80 



. .. .. . I 3  
Cont.  L i s t a  d e  P r e c i o  

PRECIO 
m o  

P RODU CTO 

f 30.80 Ltr. 5 Ltr. GESAPRIM 500 

GRAMOXONE 5 Ltr. 
1 Ltr. 

136 .OO Gal .  
136.00 Gal .  
143.00 Gal.  

55 Gal.  
5 Gal. 
1 Gal. 

HERBAX LV-30 

27.85 Ltr. 
27.85 Ltr. 
21.85 Uni. 

20 Ltr. 
4 Ltr. 

.75 Ltr. 

LAT I GO 

25.40 Lba. 
26.60 Lba. 

50 Lbs . 
3 Lbs. 

KARMEX 

86.95 Ltr. 
346.00 Gal. 

19 Ltr. 
1 Gal.  

PROWL 500 

994.60 Uni.' 
397.85 Gal.  
115.45 L t r .  . 

2 112 Gal. 
1 Gal.  
1 Ltr. 

ROUNDUP 

-193.60 Lba. 
199.65 Lba. 

50 Lbs. 
2 Lbs. 

VELPAR 90 

FUNGI CI DAS 

BEN LATE 199.75 Kgo. 
93.25 Lba. 
46.80 Uni. 

1 Kgo. 
1 Lba. 

1 / 2  Lba. 

87.70 Kpo. 1 Kgo. CLORTOSIP 75 

12.55 Lba. 
13.20 Lba. 

20 Lbs. 
2 Lbs. 

KOCIDE 101 

34.10 Kgo. 1 Koo. 

141.00 Kgo. 
65.05 Lba. 

1 Koo. 
1 Lba. 

RIDOMIL MZ-58 

131.95 Kgo. 1 Kgo. RIWMIL MZ-72 

RIDOMIL 5-6 25 Kgs. 
1 Kgo. 



.. .. . / 4  
Cont. L i s t a  de Prec ios  

PRECIO ENVASE 

f 15.30 L t r .  
16.95 L t r .  
62.85 Gal. 
18.25 L t r .  
10.15 L t r .  

200 L t r .  
20 L t r .  
1 Gal. 
1 L t r .  

1/2 L t r .  

PEGAMAX 

FERT ILIZAr:TES FOLIARES 
TACREMENTO 14.33 Lba. 

14.30 Lba. 
15.10 Lba. 

100 Lbs. 
50 Lbs. 
1 Lba. 

7.30 Lba. 
9.50 Lba. 

50 Lbs. 
5 Lbs. 

TACREFOL 20- 20-20 

7.50 Lba. 
9.60 Lba. 

SO Lbs. 
5 Lbs. 

T ACREFOL 

10.75 L t r .  
11.95 L t r .  
45.35 Gal. 
15.25 L t r .  
8.00 Uni 

200 L t r .  
20 L t r .  
1 Gal. 
1 L t r .  

1/2 L t r .  

WUXAL 8-8-6 

FERTILIZANTES 
B LAU KORN 

EOU I POS 

13.00 Bolsa 5 Lbs. 

Un i dad BOMBAS M I L  USOS 
APLICADORES 
BROMLIRO DE M E T I L O  99.90 Uni . 

'430.25 Uni . 
Unidad 

Un i dad 

P I  CAC0RA.S DE ZACATE 

MODEL0 T- 30- 1 
Con f4otor 

5,000.00 Uni . Unidad 

Uni dad M Q D E L O  T-80-1.25 
Con Motor  




