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SUMMARY
 

The Small Farmer Coffee Improvement Project 520-0381 has two

major elements: (1) establishment of a technical assistance,

education, and training program for coffee producers with small
 
land 	holdings which focuses on safe and rational pesticide and

fertilizer use; and (2) the establishment of credit sources for
 
coffee farmers with small land holdings. The project will
 
emphasize training on non-chemical control methodology in an

integrated pest management (IPM) approach as an alternative to
 
pesticides. Fertilizer use will be based on soil analysis and
 
proper application technology. Therefore, a negative

determination is recommended. 
In fact, the project should have a

positive effect on the environment by providing alternative pest

management technology and rational fertilizer use to a wide
 
segment of Guatemalan agriculture.
 

To assure compliance with FAO pesticide residue standards

and A.I.D. pesticide regulations, a pesticide residue testing
 
program was outlined in Section 13 of this document. This
 
program is envisioned as an integral component or the quality
 
assurance component of the project. Execution of this residue
 
program will be a requirement for the implementation of the
 
Project.
 

The following suggestions, although not required, should
 
also be strongly considered by the Mission and/or A.I.D./W.
 

SUGGESTIONS
 

1. 	 To assure the availability of alternative IPM strategies and
 
an effective pesticide arsenal, it is recommended that an
 
IPM research component be established. Part of the proposed

studies are already planned as a part of the on-going

research programs of PROMECAFE and ANACAFE. To assure its
 
execution, a portion of the institutional support budget

line item must be set aside from this project to satisfy

immediate needs. A careful analysis of the coffee IPM data
 
base should be conducted as soon as possible and
 
recommendations made to PROMECAFE in cooperation with the
 
ROCAP/RENARM to seek support for a separate budget to
 
address the research needs identified.
 

2. 	 To assure the success of the project and the competitiveness

of participating producers, it is recommended that, at a
 
mininum, project producers be allowed to use selected
 
restricted use pesticides in emergency situations where
 
extensive crop loss will otherwise occur. This use can be
 
limited to cases where the use will be under the direct
 
supervision of highly trained (U.S. Commercial Certified
 
Applicator Equivalent) project personnel. A pesticide
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training program was already planned In the project and
 
minimal subject matter to be covered was outlined in Section
 
13 of the EA to assure an adequate certification program.
 

3. 	 Approval should be sought for the use the products listed in
 
Table 1 that are not registered in the U.S., based on
 
established WHO/FAO residue tolerances for these pesticides.
 

4. 	 To assure availability of up-to-date pesticide information
 
and "shelf" IPM technology, the PROMECAFE computer-supported

technical information center should be made available to
 
project technicians as soon as possible. This will require

some additional computer hardware, but it may already be
 
included in the plans for the Management Information System
 
(MIS).
 

5. 	 Determine the availability of correlation data for soil
 
analysis (N,P,K,B, etc) for coffee responses on various soil
 
types in Guatemala. If not available, priority should be
 
given in the research program to obtain these data. In the
 
meantime leaf tissue analyses should be used to determine
 
fertilizer needs as outlined in Section IV. B.
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I. BACKGROUND AND RATIONALE (From PP 520-0381):
 

Agriculture employed 51% of the economically active
 
population of Guatemala which was estimated at 1.2 million people

in 1987. Agriculture has historically played a major role in the
 
economy. About 4.25 million hectares of the total surface area
 
of 10,888,900 hectares is arable or permanent cropland.

Traditiorally a wide range of food crops, fiber, spices, and

animals have been produced. Agriculture accounted for 25% of the

1980 GNP and generates 60% of foreign exchange earnings.
 

Depressed worldwide sugar prices and a generally depressed

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 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.

Agribusinesses store, package, process, and market the farmers'
 
production and, at times, help obtain credit, technical advice,

and services such as land preparation. However, these crops are
 
not grown in all areas.
 

This A.I.D./G "Small Farmer Coffee Improvement Project"

(SFCIP) Number 520-0381 is focusing on two of the key components

to the continued growth of this traditional crop in the small
 
farm sector. These are: 
 1) provide a technical assistance,

education, and training program to enable small farmers to
 
renovate one manzana of old coffee plantings, and 2) the
 
establishment and operation, through the commercial Banking

system and the GOG Agricultural Development Bank (BANDESA), of a
 
credit fund mechanism for target group coffee producers. A third
 
component is to assist in the development or renovation of
 
existing coffee processing facilities to handle the increased
 
production. 
These components will alleviate constraints that
 
limit the realization of the sector's employment and foreign

exchange earning potential and limit the benefits to producers'

agribusiness linkages.
 

Specifically, the project's goal is to increase the
 
participation of Guatemala's rural poor in sustained, real
 
economic growth. This will contriLute to sustained and equitably

distributed economic growth in Guatemala by accelerating the
 
movement of this sector into high yielding traditional crops and
 
aquiculture enterprises, thereby increasing small- and medium
scale farmer incomes and rural employment, and foreign exchange.
 

The project's purpose is to increase the income of farmers
 
with small land holdings by increasing production, productivity,

and product quality. This will be accomplished through the
 
establishment and implementation of a closely-linked, technical
 
and financial assistance program for the target producers. This
 

3
 



improved technology is in the form of a production, quality, and
 
processing program derived from existing and on-going, on-farm
 
and experiment station research. The purpose will be achieved
 
by:
 

1. Establishment, implementation, and support of a
 
technical assistance program (TAP) through the already
 
established extension service of ANACAFE will:
 

a. 	 Transfer a technification package to small farmers
 
to effectively use new technology in coffee
 
production;
 

b. 	 Train small farmers in the proper procedures and
 
applications of a tech-pack. Training will be
 
done by project extension agents, para
technicians, and credit extension agents, as well
 
as provision of third-country and participant
 
training to provide for the "institutionalization"
 
of project extension benefits; and
 

c. 	 Conduct feasibility analyses and studies required
 
to plan for the construction or enhancement of
 
existing processing facilities and to ensure
 
proper utilization of such facilities to improve

marketing capabilities and value-added income
 
benefits to small farmers.
 

2. 	 Establishment and operation of a credit fund mechanism
 
for target group coffee producers.
 

3. 	 Establishment of a specialty/gourmet coffee
 
certification program in cooperation with the Central
 
American Institute of Research and Industrial
 
Technology (ICAITI).
 

4. 	 In addition to the computer-supported Management
 
Information Center (MIS), a technical information
 
center will be made available from PROMECAFE to make
 
available shelf IPM and other production technology and
 
detailed pesticide information from both national and
 
international sources. A total of $11 million dollars
 
is being provided under this project over the next
 
eight years.
 

Pest 	control will be one of the inputs being extended In the
 
TAP tech-pack. Pest control will also be one of the technologies
 
to be investigated in the on-going research programs in ANACAFE
 
as well as in the ROCAP funded regional coffee project and the
 
PROMECAFE/FRENCH funded biological control studies in Mexico.
 
Pesticides are one of the pest management strategies commonly

used in crop production. The application of inorganic
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fertilizers is one of the methods commonly used to achieve higher

production levels. 
To evaluate the potential environmental
 
impact that pesticides and fertilizer use on the Small Farmer
 
Coffee Improvement Project may have, an Environmental Assessment
 
(EA) was conducted. What follows is the result of that EA, along

with the results and recommendations on related matters requested

in the EA team's Scope of Work (Annex No. 1).
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II. ENVIRONMENTAL ASSESSMENT OF PESTICIDE USE.
 

A. INTRODUCTION:
 

To meet its objectives, the activities under the Small
 
Farmer Coffee Project will require some pesticides and
 
fertilizers for use in the technical assistance program (TAP)

tech-pack, as well as in research plots, farmer demonstrations,

and training in the on-going research phase. This project will
 
propose operational pest control programs within which pesticides

play a major or minor role. It is A.I.D. policy to try and use

only pesticides that the U.S. EPA has registered for general use
 
without restriction. In the U.S., pesticides in the general use
 
category can be purchased and used without special permits. 
By

contrast, "restricted" pesticides present high risks to humans or

the environment and can only be used by licensed applicators or
 
persons under their direct supervision.
 

B. PROJECT SPECIFICATIONS: 

Project Location : Guatemala 
Name of A.I.D. Project : Small Farmer Coffee 

Number of A.I.D. Project 
Project Implementor 
Life of Project 
Funding 
IEE Prepared by 

: 
: 
: 
: 
: 

Improvement Project
520-0381 
U.S.A.I.D./Guatemala 
8 years (FY 1989-96) 
$11 million grant 
Alfred Nakatsuma, 

PID Approved by 
A.I.D./G
Gordon Straub, Chief 
Rur. Dev. Office, 
U.S.A.I.D./G
 

C. ENVIRONMENTAL ASSESSMENT OF PESTICIDE USE:
 

The IEE (Annex No. 2) made a positive determination on the

project indicating that some environmental effects could be
 
expected. This was primarily due to the fact that the Small
 
Farmer Coffee Project proposes to support a technology assistance
 
program (TAP) based on IPM strategies and involves financing the
 
purchase of pesticides by target producer groups and for use in
 
on-going experimental or demonstration purposes. The TAP is
 
expected to increase the production of coffee while reducing the
 
quantity of pesticide used and increasing the safety to users of
 
what is used. As per 22 Code of Federal Regulations (CFR)

Section 216.3(b) (iii) categorical exclusions, A.I.D.'s
 
environmental regulations are generally not required for projects

that do not purchase pesticides with A.I.D. funds for
 
experimental use when that use will be supervised by project

personnel. The experience thus far under U.S.A.I.D./G Projects

is that most agribusinesses exporting to the U.S. are extremely

careful to comply with US pesticide use and application
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requirements because of the potential closure of export markets.
 
So far coffee producers in Guatemala have had no insecticide
 
residues causing problems in this regard. However, some
 
exporting segments have a history of residue and other problems

with 19 of 89 shipments rejected in 1988 and 8 through November
 
22, 1989. Because the project 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 production and export of

coffee and conducting needed research. The TAP procedure,

expands basic essential characteristics of a similar program in
 
Honduras and the ANACAFE "Grupos de Amistad y Trabajo" (Social

and Work Groups) which preceded the preliminary investigations
 
for this component.
 

With respect to the technology support services and
 
development activities, these would utilize the services of
 
experienced US crop production specialists and technology

packages which are acceptable under U.S. environmental
 
regulations. The testing, demonstration, and use of chemical
 
inputs would, therefore, be under careful supervision. These
 
types of projects involving carefully controlled experimentation
 
are specifically excluded as requiring an Environmental
 
Assessment (216.2(c)(2)(ii)).
 

However, when it became evident that the target small farmer

coffee producers would involve financing the purchase and use of
 
pesticides and fertilizers, it was decided to do an EA to
 
identify pesticides and procedures acceptable for use in the TAP
 
and on-going research and demonstration phases of the project.

It is also projected that the TAP will extend technology

developed in the on-going research phase that will result in the

expansion of the project to cover over 4,500 target producers in
 
the first 5 years. What follows are the results of this EA.
 

In the EA, the term "pest" includes any group of organisms 
insects, bacteria, viruses, weeds, nematodes, snails, slugs,

birds, rodents, or others 
- that adversely affect the production,

preservation, or use of agricultural plants (including seed and
 
planting stock) or harvested products (including meats).

"Pesticide" is any chemical preparation used to kill, repel,

mitigate, destroy, or stop the action of pest populations and
 
includes the following: (1) insecticides (to control insects),

(2) acaricides (to control mites), (3) herbicides (to control
 
weeds), (4) fungicides (to control fungi, molds, etc.), (5)

nematicides (to control nematodes 
- small round worms), and (6)

rodenticides (to control rodents).
 

1. EPA ReQistration Status of the Proposed Pesticides.
 

In the US, pesticides are registered by the Environmental
 
Protection Agency. The EPA registers a pesticide product in one
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of two categories: "restricted use" (RU) or "general use" (GU).

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 A.I.D. policy

to provide highly toxic pesticides to small farmers.
 

Table 1 shows pesticides available and tentatively approved

for use in the Small Farmer Coffee Project. The products

currently recommended for use in coffee in Guatemala from which
 
these pesticides were selected are given in Annex 3. 
Table 2

shows pesticides restricted for use in the US and/or Guatemala or
 
those not registered in the U.S. but still available in
 
Guatemala. NONE of the pesticides listed in Table 2 are
 
considered suitable for ,ise in coffee production in the TAP 
component of the Small Farmer Coffee Project. 
However, it will
 
be proposed in the recommendation section that A.I.D./Washington

give consideration to giving project personnel that have
 
undergone appropriate (U.S. equivalent) training a
 
"certification" to supervise the application of selected RU
 
pesticides. This would allow use of RU pesticides on the fields
 
of farmers in the TAP phase of the project as well as in
 
research/demonstration plots. Growers already use most of these
 
restricted use pesticides in Guatemala and GU substitutions are
 
not as effective (see Section 6). 
 It will put TAP personnel and

project growers with A.I.D. credit at a distinct disadvantage to
 
growers without A.I.D. 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. The proposed program is explained in more detail in
 
Section 10.
 

ANACAFE and associated coffee producer cooperatives and the

MAGA/DTSV plant protection and agromedical groups are aware of

carbofuran, dimethoate, endosulfan, paraquat, and metaldehyde

hazards. The Small Farmer Coffee Project does not plan to
 
distribute these or any other pesticide to farmers. 
Use of these
 
products 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 "this
 
pesticide may be fatal to children and dogs or other pets if
 
eaten. Keep children and pets out of treated area". 
 Carbofuran
 
granular formulations containing 5% or less active ingredient are
 
not RU and can be purchased and used on the project. For all
 
cases, protective clothing will be worn.
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Table I. Pesticides recommended for use on the Small Farmer Coffee Improvement Project inGuatemala (1)and their toxicity

registration status and other characteristics (2-12). Page 3 of 3
 

FOOTNOTES:
 
(1) Sources: Manual de Caficultura, ANAVAFE, Guatemala, 19BB; Personal communications with ANACAFE technicians and
 

market survey; and selection for ise based primarily on toxicity, registration status, and residue tolerances.
 
Insome cases efficacy data for tae pest(s) need to be collected as soon as possible (ASAP) and a request made
 
for approval of alternate produrcs ifrequired.


(2) Data from 1989 Farm Chemicals Ha',dbook. RU signifies that at least some uses are Restricted Use by the USEPA due
 
to user or other hazards.
 

(3) Coffee registration data from the Pesticide Chemicals News Guide dated May 1,1989; Mann (pers. comm.) 1989; and
 
SilverPlalte- Version 1.6.
 

(4) Selected trade names provided for convenience only and does not imply endorsement; not intended to be all inclusive.
 
Commercial names inparentheses ()ai not registered inGuatemala (5).


(5) GOG/NAGA Departamento de Sanidad Vegetal (DTSV), pers. comm., Nov. 17, 
1989. 	 Trade names inparentheses are not
 
registered inGuatemala, they are provided as reference only.


(6) WHO/FAO Codex of residue tolerances. Y = Yes toterance established for coffee and tolerance given in(.

N = No tolerance for coffee but the ADI (Averave Daily Intake inmgtkg) allowed 
 given in(). in
 
most cases the Codex could only be searched inissues published through August 1981 (for this draft 1212S89l.
 
Where WHO/FAO tolerances are established, use isapproved ifthe harvested product 
iill
not be exported to the U.S.

Ifa specific tolerance has not been established and only an ADl isestab!ished, itmay be difficult to get approval

for use as 
itiseasy to exceed the 'market basket' residue tolerance.
 

(7) Ward, Mann, and Miller, 1988; Mann, pers. comm., 1989; and (12). 
 The larger the Koc, the more strongly the pesticide

isheld inthe soil organic matter and the less likely itwill leach through the soil. 
 Note that glyphosate

and paraquat 
are ionic and are exceptions to the inverse solubility to Koc relationship.

H Highly soluble or insoluble; P = Practically insoluable; S = Slightly soluble ; and V = Very soluble.


(8) ST Slightly Toxic; T = Toxic; HT = Moderately Toxic; HT = Highly Toxic. Given inppm unless otherwise stated.
 
(9) Schultz (1989) Restricted Use Pesticides. Details are as follows:
 

a. Carbofuran - All liquid formulations and all granules (above 5Z); also under Special Review.

(10) 	Metaldehyde labels must bear the following: 'This product may be fatal to children and dogs or other pets ifeaten.
 

Keep children and pets out of the treated area.' 
 Use as 	a bait only, application not to be made to plants.

(I11)
Several products are still under Special Review (SR) by the EPA for various reasons. The current status of the
 

special review must be determined before using carbofuran.
 
The SR process was 
recently completed on benomyl, diazinon, and PCNB (reduce HCB contaminant).

Most products have undergone the initial Reregistration process and have been issued Reregistration Standards (RS)

and these products have been marked by placing an (RS) after thc trade 
 or commercial name.
 

The copper fungicides are Exempt from a tolerence and are designated as 'E'inthe coffee column.
 
(12) 	 SilverPlatter Version 1.6 (Through Sept. 1989) was used to confirm U.S. registration status on coffee and to obtain
 

other data on products inthis list. 
 Additions inthe COMMENTS section indicate: C = tumorigen, M = mutigen,

T = reproductive-effector, 0 = organometallic, or S = primary irritant. When these letters are present it 
indicates some positive data were found inthe literature.
 

NOTE: 
 Due to not having ready access to the latest WHO/FAO standards (6), some products still need these data. 
 These

products are indicated with a 
*?' inthe WHO/FAO Column. This should be determined before use to avoid 
illegal residues. Also please note the comments infootnote 6 above. This isespecially true for dazomet
 
and PCNB. 
 Also note that heavy use isbeing made of diazinon and this use isnot being supported by the

primary manufacturer, CIBA-GEIGY, inthe reregistration process. Ifthis registration is lost an alternative
 
must be requested and approved.
 

File: 	G2tabl3 Dec. 29, 89
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---------------------------------------------------------

Table 2. Restricted and/or U.S. prohibited pesticides
 
currently used in Guatemala.
 

1. Aluminum Phosphide (DETIA GAS-EX-T, PHOSTOXIN); Fumigant.

2. Azinphos methyl (GUTHION, GUSATION); Insecticide
 
3. Carbofuran (FURADAN); Insecticide
 
4. Cyfluthrin (BAYTHROID, BAYTROID, SOLFAC); Insecticide
 
5. Cyhalothrin (KARATE); Insecticide
 
6. Cypermethrin (AMMO, ARRIVO, CYMBUSH, RIPCORD); Insecticide
 
7. Deltamethrin (DECIS, K-OBIOL); Insecticide
 
8. Dicrotophos (BIDRIN, CARBICRON); Insecticide
 
9. Disulfoton (DI-SYSTON, SOLVIREX); Insecticide, Acaricide
 
10. Esfenvalerate (ASANA); Insecticide
 
11. Fenamiphos (NEMACUR; Nematicide, Insecticide
 
1?. Fenitrothion (SUMITHION); Insecticide
 
13. Fenpropathrin (HERALD); Insecticide2
 

14. Fenvalerate (PYDRII,, BELMARK); Insecticide
 
15. Flucythrinate (PAY OFF, AASTAR); Insecticide
 
16. Isofenphos (OFTANOL, PRYFON); Insecticide
 
17. Metaldehyde (METALDEHYDE); Molluskicide
 
18. Methamidophos (TAMARON); Insecticide
 
19. Methyl parathion (FOLIDOL, PARATION METILICO); Insecticide
 
20. Methidathion (SUPRACIDE); Insecticide
 
21. Methomyl (LANNATE); Insecticide
 
22. Mevinphos (PHOSDRIN); Insecticide
 
23. Mirex (MIREX); Insecticide2
 

24. Monocrotophos (AZODRIN); Insecticide
 
25. Oxamyl (VYDATE); Insecticide, Nematocide
 
26. Paraquat (GRAMOXONE, PILLARXONE); Herbicide
 
27. Permethrin (POUNCE, AMBUSH, TORPEDO); Insecticide
 
28. Phorate (THIMET); Insecticide
 
29. Phoxim (VOLATON); Insecticide2
 
30. Prothiophos (TOKUTHION); Insecticide2
 
31. Profenofos (CURACRON, TAMBO, SELECRON); Insecticide,

32. Terbufos (COUNTER); Insecticide, Nematicide3
 

33. Vamidothion (KILVEL); Insecticide2
 

1Only liquid formulations are restricted; granules 5% or
 
under are not restricted use.
 

2This product is not permitted for use in U.S.
 

3Only formulations with 15% ai or greater are restricted.
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The TAP phase of this project features an effective training

component on pesticide safety and will provide protective

equipment and clothing to project staff. 
In addition, the
 
proposed research phase of the project will provide considerable
 
technical assistance in pesticide management research to seek
 
safe, cost-effective pesticide application techniques, and
 
alternative control strategies. Initially the research project

should locus on evaluation of the alternative pesticides proposed

for controlling certain pests (See Section 6).
 

As indicated, not all the pesticides in Table 1 have been
 
registered by EPA for use in the U.S. 
(noted as NR "not
 
registered"). However, the FAO 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. 
As noted in the table,
 
some have tolerances specifically established for coffee, but for
 
others only an "Average Daily Intake" or "ADI" level has been
 
established. Another aspect of the proposed research project

will be to provide assistance in seeking alternat ve, non
restricted use pesticides for use on coffee that meet EPA
 
criteria. This will be more difficult for products not having a

specific tolerance due to an already heavy residue load of some
 
crops.
 

One of the pesticides in Table I is under "Special Review"
 

(SR) by EPA:
 

*carbofuran (FURADAN)
 

The special review process was known previously as the RPAR or
 
"Rebuttable Presumption Against Registration". They are still
 
designed 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 5
 
discusses why a Special Review has been issued for carbofuran
 
(FURADAN). 
 As noted in Annex 3, several other pesticides

suggested for use on coffee are or have been subject to special
 
review.
 

2. The Basis for Selection of the Proposed Pesticides.
 

After discussions with the ANACAFE technicians Ing. Jose
 
Luis Jimenez, Eddie Garcia, Ramon Donis G., 
Jorge Hurtarte, Oscar
 
Makepeace, Julio Lima, Clodomiro Guzman M., 
and David Makepeace;

Ing. Arnoldo Arevalo J. (MAGA/DTSV); and Mr. George Allen (ICI
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Panamericana, S.A. and President of GREPAGRO Agrochemical Dealers
 
Association), the lists in Table 1 and Table 2 and Annex 3 were
 
compiled. The pesticides in Table 1 are presently registered for
 
use in Guatemala, are locally available, and are presumed to be
 
effective. There is a lack of research data for most crops in
 
the country, however considerable regional and Guatemalan
 
research efforts have been directed at coffee. Therefore,

considerable published data are available to judge pesticide

effectiveness in coffee. 
These data indicate that some of the
 
proposed alternative pesticides may not be as effective as those
 
currently in use. This is particularly true for the substitution
 
of diazinon for endosulfan for broca (coffee berry borer). It is
 
the goal of the proposed research phase of this project to
 
address part of the data needs to obtain additional registrations

for coffee. Therefore, 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
 
Guatemala which are considered to be too toxic for use in the TAP
 
extension phase of this project or which have been cancelled/

suspended by EPA is in Table 2. 
A list of pesticides that have
 
been banned from use or have use restrictions in Guatemala are
 
listed in Annex 4.
 

3. 	 Extent to which the Proposed Pesticide Use is Part of
 
Integrated Pest Management Programs.
 

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. The reliance on only one or a limited number of
 
pesticides in the same chemical group can also hasten the
 
development of resistance. Control failures and suspected

resistance problems have been suspected for several insects,

especially in the cotton growing areas of Guatemala.
 

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 "manejo integrado de plagas" (MIP).
 

Under IPM/MIP, crops are regularly monitored (called
 
"scouting") for presence of pests, natural enemies, and other
 
factors which may influenc- a decision concerning a control
 
measure. 
Pesticides are applied only a s pest populations have
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exceeded unacceptable density levels 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 Guatemalan
 
agriculture. Multi-tactic approaches can now be found: 
 for
 
example, the cabbage production packages being used include the
 
use of Bacillus thurinQiensis product for "worm" control.
 
However, much improvement can be made in monitoring programs and
 
use of economic injury levels and thresholds. This A.I.D.
 
project stresses training and technical assistance to advance IPM
 
concepts and techniques in Guatemala. However, development and
 
implementation of IPM will be a long-term undertaking. 
During

the 8 year duration of this project, one should seek to firmly

establish the movement toward IPM where pesticides are truly only

used on an "as needed" basis in coffee produced under this
 
project. Many IPM strategies are already included in the TAP
 
program for the major coffee pests. 
However, IPM research is
 
required on specific phases of pest management to provide

alternative tactics for the full pest complex. 
The most critical
 
immediate research need will be to test the alternative
 
pesticides being proposed to assure efficacy cn the full pest

complex under Guatemalan conditions where these data do not
 
already exist. 
One of the goals in the first year of the project

should be to define these data gaps.
 

The proposed tech-pack to be extended in the TAP extension
 
program includes several IPM strategies. The broca management
 
program is a good example. First, the project will be
 
concentrated in the higher altitude coffee production areas. 
Due
 
to the more ideal growing conditions, broca and rust are
 
generally less severe even without chemical intervention in these
 
areas. 
Second, a cultural control program is being demonstrated
 
in those areas. This involves the removal (called "repella") of
 
all fruit remaining on the trees that resulted from late blooms
 
and late maturity and recovery of all fallen fruit from the
 
ground (called "pepina") after normal harvest is completed.

These demonstrations have shown income from sales of recovered
 
beans to more than pay for additional labor requirements, in most
 
cases. 
Removal of these beans greatly reduces suitable
 
overwintering habitat for broca and reduces populations the
 
following season. 
Finally, researchers have demonstrated a
 
simplified sampling plan to determine broca population levels and
 
an action threshold that must be exceeded before sprays are
 
recommended.
 

IPM programs are also available for rust and nematodes.
 
Again rust problems are minimal at the higher altitudes and
 
proper fertilization enhances this effect. 
Where nematodes are a

problem, recommended coffee varieties are to be grafted onto
 
resistant arabica rootstock which has a large and vigorous
 
rootsystem that overcomes nematode injury (tolerance type of
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resistance). 
 In addition to nematode damage compensation, the
 
vigorous root system results in a more vigorous plant that better
 
resists rust infections. However, rust resistant varieties are
 
also being tested and will be used in the grafting program when
 
suitable verities are identified.
 

It is A.I.D. policy to stress IPM and make every effort to
minimize the use of pesticides. As indicated above, the TAP
 
phase of this project certainly fulfills this requirement for
 
existing or "shelf" IPM technology they plan to extend to coffee
 
producers with small land holdings. However, there is no
 
provision made for set-aside funds to fulfill the research needs
 
to be identified above and to test or develop new alternative IPM
 
management strategies under Guatemalan conditions except as a
 
part of the on-going research program in another ANACAFE
 
department (Departamento de Asuntos Agricolas, that includes
 
Asistencia Tecnica y Investigacion). Past experience in A.I.D.
 
projects shows that this can only be accomplished by budgetary

"set-asides" or concurrent complementary 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
 
U.S. 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 he 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.
 

These pest management research activities should be
 
coordinated with the regional PROMECAFE and ROCAP/MIP Project (to

be continued under the ROCAP/Regional Environmental and Natural
 
Resources Management (RENARM) Project) to avoid duplication.

This is suggested as coffee is an important export crop in the
 
entire region and research results should be applicable to all
 
countries in the region and should receive regional financiai
 
support. However, a set-aside should be made within the SFCIP
 
budget to assure the testing the efficacy of pesticides being

recommended as alternatives to those traditionally used, if these
 
data do not already exist. Although other specific research
 
needs are to be defined in the first year of the project, the
 
research 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
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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
 

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 ,)arasites, predators, and biorational pesticides
 
as alternate pest control agents;
 

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

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

d) 	 effectiveness of resistant rootstock 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.
 

A minimal five-year budget that will allow the above pest

management research needs to be partially addressed is presented

below. The primary funding of this new project should be
 
considered under the regional PROMECAFE and/or ROCAP/RENARM

project budgets as a set-aside from existing budgets or (a)

project amendment(s) should be considered for the SFCIP project
 
to provide the needed funding.
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PROPOSED IPM RESEARCH PROJECT BUDGET
 

Technical Assistance (from the U.S.)
 
3 person months/year over a 5 year period


$250.00 per day 

Travel/per diem for above 

Technical Assistance (Guatemala)


To conduct field plot studies
 
12 person months/ yr for 5 yrs

@ $25,000/yr


In Country Travel 

Research Technicians (Guatemala)
 

3 persons/yr for 5 yrs @ $10,667/yr

Vehicles (2) 

Transportation Expenses @ $1,000/yr

General Supplies @$5,500 1st yr & $3,500/yr 

Computer Hardware and Software
 

(inc. backup power supply, etc.)

Pesticide Application Equipment @ 1,500/yr

Nematode Laboratory Equipment 


Maintenance and operation @ 3,000/yr.

Meteorological MonitorinQ Ecuipment 

Test Plot Rental @ 1,500/yr 

Maintenance and Operation
 

(of equipment and vehicles) $2,000/yr 

Laboratory Analyses (pesticide residues and
 

other studies) $5,000/yr 

Audiovisual equipment and microscopes


(camera, projectors, video, etc) 

Subtotal 


Institutional overhead
 
(est. 30% of US salaries) 


Total 


$112,500
 
65,000
 

75,000

i0,000
 

160,000
 
26,000
 
5,000
 

19,500
 

5,000
 
7,500
 

45,000
 
15,000
 
10,000
 
7,500
 

10,000
 

25,000
 

15.000
 
$603,000
 

33,750
 
$636,750
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4. The Proposed Methods of Application, Including
 
Availability of Appropriate Application and Safety

Equipment.
 

If pesticides are used, the project would utilize both
gasoline-powered and hydraulic backpack sprayers. 
However, the
 
latter is much more common. Foliar applications would be made

primarily with these sprayers, however, in some cases, mist
 
blowers and specialized low-volume sprayers could be used.
 
Granular pesticides would be incorporated in the soil and rat and
 
slug baits would be selectively placed in known pest habitats.
 

The _AP phase of the project will require 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. 
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 easily found, but were
 
reported to be available at some establishments in some areas.
 
If not currently available, these required items may need some
 
special consideration.
 

The research 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 Project Manager's responsibility to
 
see that pesticides are transported, stored, mixed, applied, and

disposed of properly as specified on the pesticide's label.
 

The project manager will see to it that the project follows

the principles of safe pesticide management as outlined in "The

World Bank Guidelines for Selection and Use of Pesticides". From
 
time to time the Regional Bureau Environmental Officer will
 
provide to the mission current A.I.D./W interpretations of these
 
guidelines.
 

Based on appropriate label statements on the pesticide

package, A.I.D./G will require loan recipients to follow all
 
recommendations, 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 project manager's cancellation of specific grants,

contracts or loans let by this project. 
Partial enforcement of
 
these requirements in the TAP will be accomplished through

periodic, random sampling of harvested crops and conducting

residue analyses for the most likely pesticides to have been

used. 
However, this will require that a Guatemalan laboratory be
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available and have the capability to test for the required

pesticides. Preliminary contacts made with the LUCAM residue
 
laboratory revealed heavy use and would require long-term advance
 
notice and special ordering of reagents to do the required

analyses. Otherwise, an approved residue analysis laboratory

outside the country will need to be located and arrangements made
 
to conduct the required analyses.
 

Pesticides should be stored in their original containers in
 
a facility specifically designated for that purpose. The
 
facility should be locked with keys assigned only to authorized
 
personnel. A sign reading "DANGER: PESTICIDE STORAGE AREA" (in

spanish) should be posted. Pesticides should never be stored
 
near food, animal feed, animals or drinking water. According to
 
Guatemalan law a distance of 100 meters should be observed. 
The
 
storage place should be in an area protected from tropical storms
 
and fire hazards.
 

Special attention should be given to the pesticide storage

facilities. This EA team observed the pesticide storage

facilities at several farms. 
 In each case all classes of
 
pesticides were being stored in the same location as were
 
fertilizers, and hand implements. Cross-contamination could
 
occur as well as damage to the planting seed by herbicides.
 
Storage facilities should not be part of a larger building where
 
fumes could penetrate to offices, work, and sleeping areas. 
When
 
possible, separate pesticide storage facilities should be
 
constructed and herbicides should be separated from other
 
pesticides and fertilizers. They should always be locked to
 
prevent access by children and other unauthorized persons.
 

Empty containers should never be reused - there is no
 
practical method for removing all of the toxic residues.
 

Liquid containers should be treated as follows: 
 empty the
 
container's content into the spray tank, drain in a vertical
 
position for 30 seconds. Refill the container 1/4 full with
 
water, rinse and pour into the tank, drain. Repeat rinsing and
 
draining three times. 
Use the rinse water in the sprayer. Punch
 
several large holes in the container's bottom. Bury the
 
container in a designated land disposal site on high ground away

from water.
 

Containers and small quantities of leftover pesticides

should be buried in pits in the soil about 1/2 meter deep.

Bottoms and sides of the pits should be lined with lime, carbon,

charcoal, or organic matter such as leaves, straw or other plant

debris. Any of these materials is a good absorbent and
 
facilitates breakdown of the chemical. 
The pits should be
 
refilled and mounded above ground level with soil. 
 Empty paper

containers and bags also should be buried in similar burial pits.

The project will initiate an intensive training program in
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pesticide safety and management for project personnel,

collaborators, and loan recipients.
 

5. 	 Acute and Long Term Chronic Hazards, either Human or
 
Environmental. Associated with the use of Pesticides
 
and Measures Available to Mitigate the Hazards.
 

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
 
LD50 value which is the amount of the chemical necessary to kill
 
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 LD50 value are potentially the
 
most toxic to humans. Ingestion of just a few drops to a
 
teaspoon of a pesticide with an oral LD50 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 LD50 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 LD50 values of most of the proposed

pesticides and inhalation toxicity for some are shown in Table 1.
 
Acute toxicity results from a severe case of poisoning due to a
 
single dose of exposure to the pesticide.
 

Table 1 also shows EPA's toxicity category for each chemical
 
and Table 3 shows the "signal word" for each category and their
 
relative toxicity. These words have been assigned by levels of
 
toxicity and appear on the labels of EPA registered pesticides.

Pesticides assigned the signal word "DANGER" are highly toxic
 
compounds and are not recommended by EPA for general use.
 
Materials showing the words "WARNING" or "POISON" also present a
 
high potential hazard to the user. 
Some of these possible

effects on humans are discussed below.
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TABLE 3. Toxicity Categories of Proposed Pesticides by Hazard
 
Indicator.
 

Toxicity Categories
 

Hazard 	 EPA I II III IV
 
Indicators DTSV I & 	II III 
 IV 	 V
 

Oral LD50 50 or 50-500 500-5,000 >5,000
 
(mg/kg) less
 

Inhalation LD50 0.2 or 0.2-2 2.0-20 >20
 
(mg/liter) less
 

Dermal LD50  
 200 or 200- 2,000- >20,000

(mg/kg) less 	 2,000 20,000
 

Eye Effects Corrosive; Corneal No corneal No
 
corneal opacity opacity; irrita
opacity reversible irritation tion
 
not within 7 reversible
 
reversible days; within 7
 
within 7 irritation days
 
days persisting
 

for 7 days
 

Skin Effects Corrosive 	 Severe Moderate Mild or
 
irritation irritation slight
 
at 72 at 72 irrita
hours hours 	 tion at
 

72
 
hours
 

EPA Signal Word "DANGER" 	 "WARNING" "CAUTION" "CAUTION" 

DTSV Signal Word "PELIGRO" "CUIDADO" "PRE- "PRE 
CAUCION" CAUCION" 

DTSV Label Color RED YELLOW BLUE GREEN
 

I The word "POISON" and also a picture of a skull and crossbones
 
appear on the labels of EPA registered in Category I and DTSV
 
registered in Categories I and II.
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Possible Human Effects
 

Organophosphates and carbamates (see Table 4) are
 
cholinesterase inhibitors causing symptomatology of varying

severity from illness to death by paralysis depending on the dose
 
(concentration) exposure. The LDq0 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 has the greatest risk of
 
intoxication. Treatment is possible with atropine and 2-PAM, and
 
the effect is reversible if treated in time. No known long term
 
effects are noted with the organcphosphates available in
 
Guatemala, with the exception of: 1) chlorpyrifos and dichlorvos
 
which are lipophilic and can be stored in body fat and; 2)

mephosfolan (Citrolane) which was shown to cause demyelinization

(removal of myelin nerve sheath) and permanent paralysis in
 
chickens. Leptophos (Phosvel) was not observed to be available.
 
Leptophos is more lipophilic than DDT and is known to cause
 
delayed neurotoxic effects and demyelinization.
 

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 coffee (Urbina 1988). Dicofol contains
 
DDE, DDD, and DDT as impurities. Use of this product will lead
 
to residues of DDT and its metabolites.
 

Use of the esters of chlorophenoxy acids instead of the
 
salts is more dangerous because of respiratory exposure even
 
though the oral LD50 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. The organochlorines are
 
also known for their persistence. Endosulfan is an
 
organochlorine and has been the product of choice for many years

for broca control, in part for this long-term effectiveness.
 

Pyrethroids have low mammalian toxicity and do not pose an
 
acute poisoning threat to applicators. Residues may build up in
 
human tissue, but little is known of long term effects.
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Pyrethroids are primary irritants and can cause dermal problems

for applicators.
 

Table 4. Pesticides used in Guatemala According to Categories.
 

ORGANOPHOSPHATES
 

Acephate, Chlorpyrifos, Dichlorvos, Dicrotophos, Disulfoton,

Diazinon, Ethoprop, Dimethoate, Fenamiphos, Fenitrothion,

Fenthion, Glyphosate, Malathion, Mephosfolan, Methamidophos,

Methidathion, Methyl Parathion, Monocrotophos, Phosalone,

Profenofos, Triazophos, and Vamidothion.
 

CARBAMATES
 
Aldicarb, Carbaryl, Carbofuran, Carbendazim, Methomyl, Oxamyl,

and Benomyl.
 

BISDITHIOCARBAMATES
 

Maneb, Propineb, and Zineb.
 

ORGANOCHLORINES
 

Captafol, Captan, Endosulfan, Dicofol, Oxyfluorfen, and Propanil.
 

TRIAZINES
 

Atrazine, and Metribuzin.
 

PYRETHROIDS
 

Cyfluthrin, Cypermethrin, Deltamethrin, and Permethrin.
 

MISCELLANEOUS
 

DCNA, Fentin Acetate, Linuron, Oxadiazon, Paraquat,

Pendametholin, Phoxim, and Trichlorfon.
 

CHLOROPHENOXY ACIDS
 

2,4--D and MCPB.
 

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 7). The project

will share with the Plant Protection (MAGA/DTSV) and ANACAFE

Agromedical Personnel information concerning toxicity of

pesticides and procedures for mitigating hazards. 
Some of the

possible environmental hazards are discussed below.
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Possible Environmental Effects
 

Organophosphates, carbamates, and synthetic pyrethroids are

less persistent than the organochlorines and, therefore, pose

less of a danger to the environment than the more persistent

organochlorines. 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 1 and Annex 3 included data
 
on water solubilities and sorption coefficients for some products

used in coffee. Table 5 gives comparative data for other
 
products.
 

One of the other possible non-target effects is the hazard
 
of pesticides to honeybees. These data were included in Table 1
 
and Annex 3 where available. The relative danger of selected
 
insecticides is as follows:
 

HIGHLY TOXIC - CARBARYL, CARBOFURAN, CHLORPIRIFOS, DIAZINON,
 
DIMETHOATE, 4ALATHION, PERMETHRIN
 

MODERATELY TOXIC - DISULFOTON, METHOMYL
 
RELATIVELY NON-TOXIC - TRICHLORFON
 

Beef cattle are raised mainly in areas where pesticide use
 
is not concentrated. Cotton is grown in several areas. If

chlorinated pesticides are 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 Guatemala as well as a health hazard.
 

Similar dangers are present for the expansion of agriculture

and aquiculture 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.
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Table 5. Toxicity of selected pesticides.
 

Common Name 
 Acute LD50  EPA 
and 
 Signal


(Brand Name) 	 Oral Dermal Word I
 

Benomyl (BENLATE) >10,000 >10,000 CAUTION
 
Bti (DIPEL) 
 - - CAUTION 
Captan (CAPTAN) 	 9,000 CAUTION
-

Carbaryl (SEVIN) 
 850 - CAUTION
 
Captafol (DIFOLATAN) 	 5,000- WARNING
-

6,200

Carbofuran (FURADAN) 
 11 10.200 WARNING/


2
 
DANGER


Copper hydroxide (KOCIDE) 1,000 	 CAUTION
-
Copper oxychloride (CUPRAVIT) 1,000 
 - -

Coumatetralyl (RACUMIN) - -

Daconate (DCPA) 
 10,000 >10,000 CAUTION
 
Deltamethrin (DECIS) 	 128 
 >2,000
 

>5,000

Demeton Methyl (METASYSTOX) 170-300 260-410 WARNING
 
Diazinon (BASUDIN) 300-400 3,600 CAUTION
 
Dibromochloropropane (NEMAGON) 170-300 WARNING3
260-410 

Dicofol (KELTHANE) 684-809 2,100 CAUTION3
 
Dimethoate (ROGOR) 215 WARNING
>1,000

Fenthion (FENTHION) 255-298 	 1,680

2,830

Fluazifop-butyl (FUSILADE) 
 1,490- >2,420 CAUTION/
 

3,328 WARNING

Glyphosate (ROUNDUP) 
 4,300- - CAUTION
 

4,900
 
Malathion (MALATHION) 
 1,000- 4,100 CAUTION
 

1,375

Maneb (MANZATE) 
 7,990 - CAUTION
 
Metalaxyl (RIDOMIL) 669 >3,100 WARNING
 
Metaldehyde (METALDEHYDE) 250- 630 CAUTION/
 

1,000 WARNING

Methomyl (LANNATE) 17-24 5,880 DANGER
 
Mevinphos (PHOSDRIN) 
 4.15 57 DANGER
 
Monocrotophos (AZODRIN) 
 8-23 354 DANGER3
 
Oxamyl (VYDATE) 
 37 2,960 DANGER
 
Paraquat (GRAMOXONE) 	 150 DANGER
-
Propineb (ANTRACOL) 5,000 >5,000
 
Spreader-Sticker (TRITON) 
 - - WARNING
 

DANGER
 
Thiram (THIRAM) 	 780 -
 CAUTION
 
Trichlorfon (DIPTEREX) 150-400 >500 WARNING 
Warfarin (WARFARIN) 3 - WARNING
 

CAUTION

Zineb (ZINEB) 	 5,200 >2,500
 

26 



Table 5. Toxicity of selected pesticides (cont'd).
 

See TABLE 3 for explanation. More than one signal woi-d
 
indicates a difference in formulation (dry vs. liquid) or
 
percentage active ingredient.
 

2 WARNING = granules
 
DANGER = liquid (liquid formulations cannot be used in the
 

project).
 

3 All uses cancelled by EPA.
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Organic fertilizer development is being considered at coffee
 
and other processing plants by using the otherwise discarded
 
material such as coffee pulp, peelings, and culled fruits and
 
vegetables. Pesticide residue levels in these materials should
 
be determined to prevent crop and 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 in section 1, EPA is making a Special Review of one

of the proposed pesticides. Carbofuran granular formulations are
 
under review for effects on avian populations. Captan (accused of
 
causing tumors and toxic effects on the liver and kidney),

mancozeb, and maneb are also under or have been the subjects of
 
special review. The Selected or Special Review (formerly known
 
as the RPAR process) is a continuing activity, and the EPA will
 
not take final action on carbofuran until the process 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 hazard to users.
 

In those cases where pesticides will be used on crops where
 
no U.S. or international tolerances have been established,

residue sampling will be undertaken according to established
 
FAO/WHO Codex procedures and arrangements for analysis and
 
submission of data to the FAO Joint Meeting on Pesticide will be
 
made. 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 Guatemalan
 
tolerances. Such procedures will be imperative for export crops

destined for foreign markets and for assuring the safety of
 
products for internal consumption. The regional IR-4 project

should also be considered in satisfying these needs. These
 
efforts should be coordinated with PROMECAFE and other donors to
 
avoid duplication.
 

In the interim, A.I.D./W needs to help seek approval for the
 
use of those products listed in Table 1 for use on coffee. 
These
 
pesticides for which EPA has not established tolerances are
 
anticipated to be required in the production of this crop on this
 
project.
 

6. 	 The Effectiveness of the Requested Pesticides for the
 
Proposed Uses.
 

The pesticides listed in Table 1 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

coffee. However, as previously indicated, published data are not
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available on the efficacy of these products for all coffee pests

in Guate.31a. Few pesticides are registered in the U.S. for use
 
on crops such as coffee which is not grown in the continental US.
 
Therefore, one of the objectives of the research phase of the
 
project and/or the proposed IPM Research Project (see Section 3)

should be to collect the efficacy, residue dissipation, and
 
cost/benefit data on products needed to control those pests where
 
registered, non-restricted use pesticides are not available or
 
where the product list is very limited. Where residue data are
 
needed, consideration should be given to the use of the Regional

IR-4 Project specifically designed for such studies.
 

Another reason for initiating the research project is the
 
loss of many of the "minor use" registrations of some of the
 
general use pesticides during the re-registration process that is
 
currently in process in EPA. An example of the impact this can
 
have is the case of diazinon. Use on "minor" crops such as
 
asparagus, beans, coffee, and peas is being dropped. 
Additional
 
crop registrations being dropped by CIBA-Geigy are included in
 
Annex 5. An extensive list of other proposed changes by other
 
companies is already available in the A.I.D./G RDO. The National
 
Resources Defense Council 
(NRDC) law suit may lead to additional
 
legislation in this area and a copy of a summary is being

provided separately to the RDO. The impact of other pending

legislation such as the Dingle Amendment could also critically

impact the importance of this proposed research and TAP programs.
 

A sample of the pest management guides currently in use in
 
ANACAFE can be found in their recently published coffee
 
production Manual (ANACAFE 1988) as well as in various other
 
ANACAFE and PROMECAFE sponsored publications. As can be noted
 
(Annex 3), many of the products mentioned are in the EPA
 
restricted use category and will be prohibited from use or
 
mention in management guides for use under this project, if the
 
letter of the regulations are followed. In some cases this will
 
leave only one product, diazinon or malathion, for them to
 
suggest as a control alternative for some pests listed. It is
 
well known that diazinon is not as effective as endosulfan for
 
broca control (ANACAFE 1985 for example). Routine posttreatment

sampling should be conducted to monitor this key pest to
 
determine if this pest survives diazinon treatment or resurges to
 
outbreak population levels and crop destruction is imminent. Use
 
of this restricted use, but highly effective and safe (with
 
proper training) pesticide could save the crop and the grower's

ability to repay the crop production loan if use can be approved

under such "emergency" situations, if illegal residues will not
 
result. If this occurs, special provisions should be made to use
 
endosulfan, which is known to be an effective treatment (Urbina
 
1988, and others).
 

Producers with small land holdings will have had
 
considerable experience in using restricted use pesticides prior
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to becoming a part of the ANACAFE/A.I.D. project. The amendment
 
is funding the TAP training program to teach these farmers how to

handle pesticides properly. 
They will be taught how to properly

handle both general and restricted use pesticides. As the later
 
are the very pesticides that present the greatest threat to user
 
safety.
 

Since project TAP personnel will have to have extensive
 
training 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 A.I.D./W to allow the use
 
of the restricted use pesticide endosulfan under an emergency

situation as that described above. At a minimum they should be

allowed to use this and other selected RU products under their
 
direct supervision, provided an applicator certification program

is established and enforced.
 

Such a program will demonstrate that they can be trained to

properly use these pesticides. Then they will continue to be
 
competitive in the markets for which we are helping them develop

products and will allow them to repay project loans and achieve
 
project goals.
 

7. 	 Effect of the Proposed Pesticides on the Target and
 
Non-TarQet Ecosystems.
 

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, accidental spills of concentrates 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 control plots would likely

decrease. 
Further, the threat of buildup of genetically

resistant strains of insect pests, plant diseases, weeds,

nematodes, and rats always exists. 
This is especially true where
 
a limited number of products can be approved for use as a proper

rotation of chemicals is not possible. This places added
 
importance on the proposed research project to provide

alternative pesticides and methodology.
 

Some of these possible effects were discussed in more detail

in previous sections. A list of the endangered species known in
 
Guatemala in 1987 are included in Annex 6. 
Accurate distribution
 
data should be included in future studies of endangered species
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to facilitate the possible implementation of the finalized
 
Endangered Species Act if required by A.I.D. on this or other
 
projects. However, such studies are beyond the scope of 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 proposed IPM program for broca management (Section 3) is
 
a good example of their methodology. First, the project will
 
concentrate in the higher altitude coffee production areas where
 
broca and rust problems are generally less severe. Second, a
 
cultural control program is being demonstrated in these areas
 
whereby all fruit remaining on the trees from late blooms are
 
removed (called "repella") and all fallen fruit is picked up

(called "pepina") after normal harvest is completed. These
 
demonstration plots have shown recovered beans to more than pay

for additional labor requirements in most cases. This greatly

reduces suitable habitat needed to survive between production

periods and greatly reduces populations the following year.

Finally, they have demonstrated a simplified sampling plan to
 
determine the need to spray and only spray if the threshold is
 
exceeded. Two such plots were visited and the growers were very

happy with the results. Most other groups knew of the program

and practiced it to some degree in their renovated parcels. The
 
rust and nematode non-chemical management strategies are also
 
discussed in Section 3.
 

8. Conditions under which the Pesticides are to be used
 
including climate, flora, fauna. geographv, hydrology.,
 
and soil.
 

Guatemala occupies the area of Central America between
 
Honduras and El Salvador on the southeast and Mexico on the
 
Northwest. It has a total area of 10,888,900 hectares (ha),

which makes it one of the biggest in Central America. The
 
estimated population of Guatemala was approximately 7.7 million
 
people in 1982 (U.S.A.I.D. 1987).
 

The country has a tropical climate. Temperatures along the
 
costal areas average between 680 F and 770 F 20° C and 250 C),
 
rarely falling below 600 F or rising above 90 
F in the lower
elevations. 
The weather is somewhat cooler in higher elevations
 
with lowest temperatures reaching 450 F (70 C). Annual rainfall
 
ranges between 16-177 inches (400-4500 mm), with the rainy season
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lasting from May through October. In some areas the rainy season
 
is divided into two parts by a "canicula" or dry period in July-

August.
 

Much of Guatemala is mountainous, with the highest point

being the Tajumulco Volcano in the south at 4200 m (13,780 ft).

The most pronounced geological feature is the chain of 33 late
 
Pleistocene volcanos in the south-central region of the country

of which four are active. They range in elevation from 1,027 m
 
(El Culma) to El Tajumulco mentioned above. This zone occupies

about 45 % of the total area of the country and represents the
 
major coffee production area.
 

Export crops include coffee, sugarcane, bananas, and cotton,

with recent exports of meat and selected vegetables and fruits.
 
Corn, beans, wheat, rice, potatoes, plantains, and yucca are
 
national staples. 
The bulk of basic food staples are produced on
 
small or medium farms; over 77% of the farms are less than 5 ha,

occupying 41% of the total farmland. 
Only 2% of the farms exceed
 
64 ha, but these farms occupied more than 20% of the total
 
farmland in 1979 (U.S.A.I.D. 1987).
 

Of the seven soil use groups, those which have moderate to

high agricultural potential cover 27,814 sq. Km. Another 32,054
 
sq. Km. are listed as forest or multiple uses. 52,496 sq. Km.
 
are only suitable for forests.
 

Soil erosion is the most serious problem affecting the
 
natural resource base in Guatemala. Threatened or endangered

fauna includes at least 1 amphibian, 6 reptiles, 11 bird species,

and 24 mammal species (see Annex 6). No data were found on
 
endangered plants. Little is known of most endangered fauna,
 
while marine fauna has been mostly ignored.
 

Abundant anecdotal information and the EA produced by

Watson, et al. (1988) suggests that increasing abuse of
 
pesticides is causing chronic or acute poisoning, contaminating

agricultural products, and stimulating resistant pests. 
Recent
 
data from the IGSS files indicate the trend is continuing (Annex

7). Some observers feel these figures should at least be doubled
 
to more realistically reflect the true situation. 
The general

problem in pesticide use is thought to be inadequate training.

Only 30% of the pesticides are applied by trained personnel.
 

One source indicated that overuse of atropine was a serious
 
problem. The suggestion was made that atropine was used no
 
matter what pesticide was involved in intoxications. A visit to
 
one of the ANACAFE health stations revealed the same tendency in
 
an area where the major insecticide used was endosulfan. This
 
gives more importance to the suggested need for training programs

for agromedical and paramedical groups. A series of 3 to 4
 
seminars was suggested to cover the large coffee producing areas.
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Since they overlap the area of the U.S.A.I.D./G HAD II (Highlands

Agricultural Development Project 
- Phase II) project, perhaps

costs could be jointly shared since similar seminars were
 
suggested by Watson, et al. 
(1988) for that project also.
 

9. 	 Availability and Effectiveness of other Pesticides of
 
Non-chemical Control Methods.
 

Proposed pesticides, as well as others, are available
 
through commercial outlets and as contraband in Guatemala.
 

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 plans to utilize several established
 
non-chemical control methrods (Section 3) and the proposed

research phase will develop and encourage use of these kinds of
 
non-chemical control methods in its programs.
 

Successes of the Commonwealth Institute of Biological

Control 
(CIBC, Trinidad) and CIES (Centro de Investigaciones

Ecologicas del Sureste, Chiapas, Mexico) with releasing the
 
parasite, P. nasuta and C. stephanoderis for biological control
 
of the broca (de Kraker 1989) should be studied. This project

should establish a strong relationship with CIBC and CIES to
 
attempt to exploit biological control successes. Also the latest
 
data on the use of parasites in the IPM Project at the Escuela
 
Agricola Panamericana (EAP) should also be obtained from Dr.
 
Keith Andrews in Honduras. Bacillus thuringiensis (B. t.) has
 
been 	used successfully in the cabbage production areas in El
 
Salvador and the Dominican Republic as has previously been cited.
 
This product was also a major component in the IPM programs

observed at the three Fundacion de Deserollo/Departmento de
 
Diversificacion Agricola (FUSADES/DIVAGRO) experimental farms

visited in El Salvador in Sept. of 1989. Although no major

lepidopterous pests were said to attack coffee, they were
 
observed defoliating shade trees in two areas. 
Also, B. t.
 
strains effective on coleoptera have been identified and is being

released commercially in the US. Perhaps this strain should be
 
tested on broca.
 

Further, demonstration and experimental plots under the
 
guise of this project and the proposed IPM Project should be
 
comprised of a variety of alternative, legitimate control tactics
 
aimed at evaluation of cost/benefit of what will emerge as
 
"options" for ultimate farmer user groups. 
This 	is a prime

methodology for educating farmers to concepts of multiple and
 
alternative tactics.
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10. 	 Guatemala's Ability to Regulate or Control the
 
Distribution, Storage, Use, and Disposal of Pesticides.
 

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

un-noticed 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:
 

a. Education - training farmers, manufacturers, business 
persons, and health personnel of the consequences of 
their actions. 

b. 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. 

c. Governmental regulation - prohibition or control of 
pesticide use and manufacturing through the legal 
system. 

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.
 

Guatemala is no exception. The Government of Guatemala
 
(GOG) 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 1974 (Decreto No. 43-74), 
and its
 
related regulations (Annex 4) provide for the control of the
 
manufacturing, reformulation, storage, importation, sale, and use
 
of pesticides in Guatemala. Responsibility for its enforcement
 
resides with the Ministry of Agriculture (MAGA) through its
 
Department of Plant Protection (DTSV). The present capacity of
 
DTSV 	is inadequate, however, to monitor and enforce the laws.
 

This project affords an opportunity to stimulate more active
 
participation of the Ministry of Agriculture in pesticide use
 
monitoring, enforcement, and training. The following activities
 
are suggested to accomplish this increased participation and are
 
as follows:
 

34
 



a. Development of a coordination committee composed of
 
representatives from ANACAFE, PROMECAFE, DTSV, ICTA,
 
Pesticide Commission of the General Directorate of
 
Health Services (CP/DGSS), National Environmental
 
Protection Committee (CONAMA), GREPAGRO, Cooperative
 
League of U.S.A. (CLUSA), and FAO to assure passage and
 
enforcement of the new Pesticide Law which was
 
reportedly signed into law by the President of
 
Guatemala in late Nov. 1987.
 

b. 	 The coordinating committee formed in 1 (above) should
 
seek additional legislation that would delegate the
 
necessary authority and provide the infrastructure to
 
enable DTSV to randomly sample and analyze shipments of
 
foodstuffs proposed for export or import for pesticide
 
residues.
 

c. The coordinating committee should also formulate
 
legislation to institute a national pesticide

applicator certification program. Purchase and use of
 
pesticides in EPA Category I (GOG Categories I and II)
 
would require the purchaser to be a certified public or
 
private applicator. Minimum training standards for
 
certification are outlined in Section 13.
 

d. 	 Initiation of the proposed IPM Research Project as
 
outlined in section 3 above and involve ICTA where
 
appropriate.
 

e. 	 Include DTSV technicians in education and training
 
programs as budgeted in this project for TAP
 
technicians and paratechnicians located in the regions
 
to improve pesticide safety and to give instruction on
 
sample selection and preparation of samples of crop and
 
agrochemicals at the producer level for testing under
 
Item 	2 above.
 

f. A pesticide residue surveillance program with emphasis
 
on TAP farmers, who provide coffee for exportation.
 
This program i.; outlined in Section 11 (below).
 

11. 	 Ability of A.I.D. to Regulate or Control the
 
Distribution, Storage, Use, and Disposal of Pesticides
 
in the Small Farmer Coffee Project.
 

In regular A.I.D. 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. Unless special measures are
 
taken, no control can be assured in projects such as the one
 
covered by this assessment since the farmers are provided with
 
funds by BANDESA and private credit institutions, and the farmer
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can purchase whatever he wants. All too frequently, highly toxic
 
pesticides or pesticides which are bio-accumulative and
 
persistent are used. In addition, products are used that may not
 
be registered for use and have a residue tolerance established
 
for coffee. This could result in illegal residues being present

in the crop when used or sold for shipment, depending upon the
 
regulations of the importing country. Some of the chemicals
 
currently purchased are either severely restricted or banned for
 
use in the U.S. A number of possible ways of controlling what a
 
farmer purchases and uses have been explored, hut all but one
 
seem, at first glance, unwieldy and unworkable. One method,

however, has merit and a refined version of it will be required

for incorporation into the project to avoid the problem

associated with the exportation and danger to Guatemalans
 
internally utilizing coffee with illegal or excessive pesticide

residues. Such a program could also be used to assure the
 
activity is in compliance with A.I.D. Reg. 16. In essence, the
 
following steps are required:
 

a. 	 Place a condition into the A.I.D./bank loan agreement
 
that the bank will agree to withhold future years loans
 
to farmers whose coffee has excessive or illegal

residues or who use pesticides other than "approved

pesticides". To ensure 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.
 

b. 	 Provide training in safe use of the approved pesticides
 
along with assurances during the training program that
 
the approved pesticides will indeed be effective.
 

c. 	 Establish an inspectorship within the Project
 
Specialty/Gourmet coffee certification and marketing
 
activity to sample farm produce, at random, and without
 
prior notice, on farms who are loan recipients.
 
Coordination with the ministries of Health and
 
Agriculture and the committee in Section 10 would help
 
assure institutionalization of a quality assurance
 
program for all crops.
 

d. Analyze samples in appropriate laboratory and notify
 
the farmer, loan institution, ANACAFE technician, and
 
proper enforcement officials of any farmer who is not
 
cooperating, based on the finding of residues of non
approved pesticides. Guatemalan laboratories seem to
 
currently be capable of performing such analyses but
 
may need considerable advance notice if large numbers
 
of samples will be submitted. However, the first few
 
years monitoring may have to be condlicted in
 
collaborating U.S. laboratories due to their apparently
 
over-loaded schedule.
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e. 
 All of the above is based on agreement of the farmer,
 
as a condition of the loan, to have his 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 circumstances. The possibility of prior years

pesticide carryover should also be considered. Soil samples

should be taken and analyzed to confirm or refute this
 
possibility. Consideration could be given to sanctions being

enforced during the first three years only after a second
 
offense, especially in the case of drift, residue carryover or

sabotage. However, care must be taken to avoid letting excessive

residues enter either domestic or export marketing channels.
 

The residue testing program should be reviewed at each

planned project evaluation to determine cost effectiveness in

achieving stated goals. 
However, a special four-year evaluation

should be conducted with the involvement of CICP and A.I.D./W to
 
evaluate this program as a means of enforcing A.I.D. Regulation

16 provisions on future projects and the proposed method for
 
mitigating the effects of utilizing RU pesticides.
 

12. Requirements for a Monitoring Program to Implement

Control Over Pesticide Loans to Small Farmers.
 

Number of Samples
 

Considering the number of farmers involved, small numbers of

samples collected e.g. 10-20 may be insufficient and 1000 samples

would be excessive. One hundred and fifty (150) per year (two

samples from each of 75 randomly selected farmers) would
 
represent a reasonable effort and would be adequate to
 
demonstrate the degree of farmer compliance.
 

Method of Analysis
 

Guatemalan laboratories should be fully utilized. 
However,

until their capability for analysis can be developed, samples

should be shipped to a commercial laboratory in the U.S. whose
 
credentials are recognized by the LAC Bureau Environmental
 
Officer. Multi-residue methodology, as used by FDA Regional

surveillance laboratories, should be applied for all samples.

Duplicate samples should occasionally be submitted to an approved

lab to verify techniques and equipment calibration.
 

Location of Laboratories
 

Local Guatemalan laboratory capabilities for conducting

large numbers of chemical analysis should be developed and is

strongly encouraged. However, for at least the first year, in
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the absence of demonstrated in-country capability to perform the
 
monitoring analyses, samples should be shipped to a commercial
 
laboratory in the U.S. whose credentials have been reviewed and
 
approved by the LAC/G Bureau Environmental Officer.
 

Illustrative Budget (Exclusive of support of existing

laboratories or setting up a new laboratory in Guatemala):
 

$ / Year 
Inspectors Salary (ANACAFE) 0
 
Training of Inspectors 2,500
 
Transportation for Inspector 0
 
Freezer for Sample Storage 500
 
Sample Shipping Containers 1,500
 
Shipping Charges 2,000
 
Chemical Analyses @ $200/Sample 30,000
 

$36,500
 

13. 	 The Provisions Made for Training of Users and
 
Applicators of Pesticides.
 

Training in IPM and pesticide management for pesticide users
 
is an appropriate response to the existence of external costs.
 
Since the commodity stemming from the credit component of this
 
project is for export, producers must be trained in the
 
appropriate use of pesticides, to establish and maintain
 
commodity markets. 
A special short course on pesticide

management should be funded by the project. 
Its purpose is to
 
train trainers, who will in turn train agricultural producers.

The short course will be held in country or in the U.S., if
 
required, to satisfy certification requirements by A.I.D./W. The
 
minimum duration and topics to be covered in the course are
 
detailed in the following table.
 

Having compieted the course, the trainees, all of whom will
 
be TAP Project and DTSV personnel, will train new extension
 
agents, paratechnicians, 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 TAP is operating. 
From this nucleus,
 
pesticide training can be spread throughout the country. CLUSA,

GREPAGRO, FEDECOVERA, ANACAFE Health physicians and nurses, and
 
other private and public institutions should be encouraged to
 
participate.
 

Annual updates of project personnel should be planned. The
 
assistance available through Dr. Joseph Saunders of the ROCAP-

CATIE/MIP and the new RENARM Project should be utilized in this
 
effort. The session could include a review of their latest
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findings from the new ROCAP-RENARM Project and the French funded
 
PROMECAFE Project as they might apply directly or indirectly to
 
this project.
 

If deemed necessary by the initial training team, a special

course may need to be scheduled for ANACAFE health unit personnel

and, perhaps, selected IGSS personnel on treatment of pesticide

poisoning. Need for such training was indicated by Dr. Mario
 
Mazariegos M., Director of ANACAFE's Medico Accion Social
 
program. The observation on the overuse of atropine should be
 
confirmed or refuted in making this decision.
 

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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PESTICIDE MANAGEMENT SHORT COURSE TOPICS
 

TOPIC HOURS
 

The Pesticide Problem on a World Scale and in 
 0.5
 
Guatemala.
 

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 Purchases" 
 1.0
 
to Reduce Carry Over of Products.
 

Pesticide Application Equipment 
 1.0
 

Calculation of Pesticide Dosage 0.5
 

Calibration of Application Equipment; 
 8.0
 
Field Calibration Exercise
 

Factors Affecting Foliar Applied Pesticides 1.0
 

Factors Affecting Soil Applied Pesticides 
 1.0
 

TOTAL 24.0
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14. 	 The Provisions Made for Monitoring the Use and
 
Effectiveness of the Pesticides.
 

As envisioned in this project, loans will be made to
 
producers through public and private banks. 
A problem

immediately arises concerning the enforcement of A.I.D.'s
 
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
 
Sections 11 and 12 above and constitutes a mandatory requirement

of the Environmental Assessment. It also assures the export and
 
internal consumption of coffee free of excessive or illegal
 
pesticide residues.
 

Since the market price of pesticides is generally high,

there is no economic or governmental incentive for "overuse".
 
Misuse caused by insufficient training and "spill-overs" may

continue. Misuse of this type can be partially resolved through

education and training. Training was treated in Section 13 of
 
this 	report. Sections 11 and 12 above outline the major method
 
whereby small farmer compliance will be enforced.
 

The 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 was not supported

by a review of existing pesticide price differentials in
 
Guatemala. 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 100 cc were readily

availaC.be for many insecticides. However, the distributor still
 
repackaged some products even though the practice is specifically

banned in the various Guatemalan pesticide regulations (Annex 4)

and strong pressure from GREPAGRO and major manufacturers to stop

this practice. This leads to inadequately labeled product. This
 
was discussed with Project and GREPAGRO personnel but no long
term solution was found. 
Thus, the actual status of availability

of adequately sized containers of various pesticides approved for
 
use on the project should be evaluated during the first year of
 
the project and viable solutions sought.
 

41
 

http:availaC.be


D. REQUESTS FOR ADDITIONAL PESTICIDES AND/OR INFORMATION.
 

If project personnel determine a need for pesticides not in
 
Table 1 (Section I) or if they need additional information about
 
the pesticides or EA procedures, they should notify U.S.A.I.D.
 
A.I.D./G can contact A.I.D.'S Bureau of Education, Science, and

Technology, Office of Agriculture Production (A.I.D./S&T/AP) for
 
any needed assistance. Before any actual demonstrations to/with

farmers of pesticides not in Table 1, specific labels and
 
compounds must be reviewed by the Bureau Environmental Officer.
 
Also, CICP has purchased the "Silver Platter" pesticide database
 
and will have the capability to rapidly respond to requests on
 
the registration status of pesticides.
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III. 	ENVIRONMENTAL ASSESSMENT OF FERTILIZER USE.
 

A. INTRODUCTION:
 

To meet its objectives, the activities under the Small
 
Farmer Coffee Improvement Project (SFCIP) will require the use of
 
fertilizers as will as pesticides in the TAP program and in
 
research plots, farmer demonstration, and training programs. The
 
primary concern in fertilizer use is the possible leaching and
 
washing of these fertilizers into water supplies. Leaching into
 
groundwater would be a greater potential in relatively level
 
areas where water tables are relatively shallow. Even this
 
potential hazard is reduced where soil texture is silt loam, clay

loam or finer and where soil organic matter is 2.5 % or greater.

Washing of soil and associated fertilizers is primarily a problem

where slopes are in excess of 7 %.
 

In harvesting coffee, nutrients are removed from that
 
environment. Rates of loss (in kg/ha) average: 
 25 kg N, 1.7 kg

P, 16 kg K, 1 kg Ca, and 2 kg Mg for each metric ton of coffee
 
beans harvested. Therefore, claims of soil depletion of these
 
major and minor nutrients due to high density, high productivity,

and previous low fertilizer dosage are unfounded. Vegetative

production will produce considerable leaf- and weed-mulch and
 
most nutrients should be recycled, reducing the need for high
 
rates of fertilizer applications.
 

A system of soil sampling and laboratory analysis is
 
currently being operated as part of the on-going program of
 
ANACAFE. Farmers are currently encouraged to sample their coffee
 
land each year to determine the level of fertilizer to apply.

However, each of the four project areas visited seemed to have a
 
level of fertilizer that was generally applied. These tended to
 
follow levels outlined in the Project Paper (PP) Technical
 
Analysis (Annex F) and the ANACAFE Technical Coffee Production
 
Manual (1988). Table 6 outlines these suggested rates.
 

B. 	 POTENTIAL ENVIRONMENTAL HAZARDS AND MITIGATIVE ACTIONS:
 

1. 	 Leaching and washing of fertilizes can result in
 
contaminated ground and surface water. 
As stated above
 
this is more of a problem in flat areas with shallow
 
groundwater. 
Since the project will be conducted in
 
areas generally above 3,500 ft. this will not be a
 
major factor in this phase of the project. However,
 
this 	should be taken into consideration in future years

if the project is expanded into these areas, especially

if sandy soils are present.
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Table 6. 	Fertilizer use recommendations for coffee production in
 
Guatemala.
 

Application 	 Year 
 Year 	 Year
 
timing and 
 ia 2 3+
 
type of fertilizer oz/plant oz/plant
 
oz/plant
 

First Appl.b

20-20-0 
 2 	 2 
 SAd
 
16-20-0
 
Foliar (May)
 

Second Appl.
 
(Aug-Sept)
 
15-15-15 
 2+ 2+ SA
 
Foliar (Aug) 
 yes
 

Third Appl.

(Nov-Dec) 
 1.5-

Ureac 	 1.5 2.5 SA
 

a Nursery: 
 Use 38 oz of 20-20-0 or 18-46-0 dissolved in 4 gal

water; apply 40cc of solution to each bag each month. Starting

the 6th month a foliar fertilizer mixture (20-20-0 or 20-20-20
 
plus 125cc of spreader-sticker) is dissolved in 200 liter of
 
fungicide 	solution and used as the monthly fungicide sprays.
 

b First application to be made at the beginning of the rainy

season, usually May or early June. 
Lime if needed should also be
 
applied at this time.
 

C Ammonium sulfate or Ammonium nitrate may also be used. 

d Rate of 	application to be based on soil analysis (SA) results.
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Most 	of the soils involved in proposed project areas
 
are of volcanic origin and these generally have very

high phosphorous (P)-fixing capacities so P movement to
 
streams from soul-incorporated fertilizers is only

likely if erosion occurs. However, project renovation
 
recommendations include planting the new coffee
 
seedlings on terraces if slopes are 7 % or greater and
 
this recommendation was being followed in the pilot

demonstration plots observed. Also, coffee, weed, and
 
shade tree leaf-liter was used as a ground cover mulch
 
along with an undergrowth of weeds. This ground cover
 
and associated roots, plus the protective action the
 
plants have in reducing raindrop velocity before soil
 
impact, greatly reduces erosion potential. Therefore,
 
little erosion was observed in the fields visited.
 

2. 	 Volatilization of applied fertilizes can be significant
 
unless they are incorporated into the soil at the time
 
of application. Prilled urea applied without
 
incorporation could result in up to 50 % volatilization
 
loss and would suffer increased runoff potential. The
 
commonly used 15-15-15, 20-20-0, 16-20-0, 20-10-15, and
 
other mixtures appear to be made of urea, triple super

phosphate, and KCl. This would imply no sulfur (s) and
 
high volatilization losses could also occur with these
 
formulations if they are not incorporated when applied.
 

Volatilization problems can be greatly reduced simply
 
by lightly "forking" the fertilizer into the soil to a
 
depth of 2-3 inches at the time of application. A
 
fork-like implement will minimize root damage,

therefore it would be preferred over the narrow spade
shaped tool observed as being used in one area.
 
However, the spade-shaped tool would be preferred over
 
surface application. Incorporation will also increase
 
fertilizer use efficiency and reduce potential runoff
 
losses of N.
 

3. 	 Over-application is a concern as it could cause a
 
significant N buildup and leaching below the root zone is
 
likely and contamination of shallow groundwater is
 
probable. Although fertilizer application is reported to
 
be based on results of soil analyses, rates being used
 
result in the seasonal application of over 400 kg N/ha.

Since coffee removes only 25 kg N per M ton of beans
 
produced, even 3 M tons/ha would remove only 75 kg N/ha.

Therefore, in developing the final tech-pack, correlation
 
data for soil tests (N,P,K,B,etc) for coffee responses on
 
various soil types in Guatemala should be verified.
 
Without these data, recommendations from soil tests are
 
not meaningful. A preliminary literature search did not
 
uncover the required data.
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In the meantime, several mitigating actions are recommended:
 

a. 	 If available, fill planting holes for coffee
 
plants with a mixture of 1 part animal manure to 4
 
parts soil.
 

b. 	 Thres ounces of urea/hole should be sufficient for
 
the first year, applied in 3, 1-oz. applications.
 
N rate must be increased as tree comes into
 
bearing and as production increases, but second
 
year recommendations given do not reflect this.
 

C. 	 There seems to be no consideration of sulfur (S).

Trials using CaSO4 should be conducted with
 
adequate N and P present. S could be added as
 
single super phosphate.
 

d. 	 The two principal sources of N appear to be urea
 
and ammonium sulfate, each of about equal nitrate
 
leaching potential. It should be noted that urea
 
contains about 2x as much N as ammonium sulfate
 
and thus should be used at about half the rate per
 
ha.
 

e. 	 N (and P) applications should not exceed that
 
level shown to be required for near-maximum yields
 
based on a linear-plateau model. For new
 
plantings the fertilizer dose per hole should be
 
much smaller than for producing coffee trees. An
 
annual total application split into 3 or more
 
separate partial applications should reduce
 
leaching potential, especially with the greater
 
application is made near the end of the rainy
 
season.
 

f. 	 P dosage could be reduced by 25 to 50 % (from the
 
recommended 100 kg P/ha/yr) by applying in two
 
dribble-stick holes as 20-20-0 or DAP on either
 
side of each coffee plants drip line. This will
 
reduce fixation by soil and increase availability
 
to the plant as well as reduce runoff losses.
 

If soil test calibration data are not available as
 
suspected, leaf tissue analyses can provide some help in
 
determining appropriate fertilizer application levels. The
 
following guidelines should be helpful in using leaf tissue
 
analyses:
 

a. 	 Coffee leaf tissue sampling guide: Sample 4 pairs
 
of leaves from each of 25 trees, midway in canopy.

Avoid leaves with insect damage. Keep leaves
 
cool. Wash with distilled water (preferably first
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with 1:500 dilution of acetic acid with wetting

agent). Pick non-bearing branches that are
 
actively growing and take fourth pair of leaves
 
from tip. Sample in dry season before fertilizer
 
application.
 

b. 	 Coffee is marginal or deficient if less than these
 
values in dry leaf tissue:
 

N = 2.2 % P = 0.1 % K = 1.5 % S04 = 0.2 % 
Mg= 0.1 % B = 25 ppm Zn= 10 ppm Cu = 10 
ppm Ca= 0.4 % 

Additional factors to consider include the following:
 

a. 	 Use of minor or secondary elements does not
 
present any field environmental hazard as amounts
 
are small and mobility is low. However, spillage
 
or improper storage of such materials as Na-Zn
 
(Zinc) could contaminate waterways with fish-toxic
 
metals (Cu, Zn, etc.). Special emphasis should be
 
placed on this problem in pesticide applicator and
 
other training sessions with project staff and
 
producers.
 

b. Need to preserve VAM (mycorrhizae) in nurseries
 
should be weighed against soil fungicidal
 
treatment. Non-YAM seedlings will be weaker when
 
planted out in field soils.
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IV. Contributors:
 

The EA was prepared by Charles R. Ward, Professor of
 
Entomology, New Mexico State University as consultant to the
 
Consortium for International Crop Protection (CICP), 4321
 
Hartwick Road, Suite 404, College Park, Maryland 20740. (Phone:

301-454.-0147; FAX: 301-454-6676). 
 Dr. Ward's personal mailing

address is 9301 Indian School Rd., N.E., Albuquerque, NM 87112.
 
(Phone 505-275-2576; FAX: 505-292-9815).
 

The following persons in the US provided data and expertise
 
used in preparing the EA.
 

University of Maryland:
 

Dr. Raymond R. Weil, Associate Professor of Agronomy (Soil

Science) and Soil Fertility Contractor to CICP, Department

of Agronomy, University of Maryland, College Park, MD 20740.
 
Tel. 301-454-4787. Fax: 301-454-5680 (or 301-454-0317).
 

University of Miami School of Medicine:
 

Dr. Bruce Mann, Toxicologist and Consultant to CICP, Department

of Epidemiology & Public Health, Environmental Epidemiology

Unit, Chemistry/Toxicology Laboratory, 12500 S.W. 152nd St.,

Building D. Miami, FL. Tel. 305-284-7328. Fax: 305-284
7325.
 

The following persons in Guatemala were consulted for
 
information used in preparing the EA:
 

ANACAFE:
 

Ing. Josa Louis Jiminez, Jefe, Tinidad de Pequeno Productores
 
(UPP), ANACAFE, Edificio ETISA, Plazuela Espana, Zona 9,

Guatemala City, Guatemala, CA, Tel. 36-7180, 36-7427. FAX
 
(011-502-2) 36-3591.
 

Dr. Mario E. Mazariegos M.., Director Medico Accion Social.
 

Ing. Manuel Castro, Sub Gerente de Asuntos Agricolas, Encargado

de los Programas de Asistencia Technica y Investigation

(Head, Technology Transfer and Research Department).
 

Ing. Cesar Rodas, Jefe, Beneficios y Calidad.
 

Ing. Eddie Garcia, Encargado Region II,III, y IV (Also went with
 
him to the Las Flores Exp. Stn.).
 

Ing. Roman Donis G., Technician, UPP in the Barbarena and Las
 
Flores areas.
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Ing. Jorge Hurturte, Technician, UP in the Volcan Pacaya, Volcan
 

de Agua, and Antigua Guatemala areas.
 

Ing. Oscar Makepeace, Encargado Region IV, UPP.
 

Ing. Julio Lima, Technician, UPP, La Union, Capucal Chaquiton,and
 
Progreso Uno.
 

Ing. Clodomiro Guzman M., Technician, UPP, El Limon Esquipulas.
 

Ing. David Makepeace, Jefe Regional, Regiones I y V. UPP.
 

"Grupos de Amistad y Trabajo" in each area visited.
 

FEDECOVERA
 

Tng. Job.Garcia, Presidente.
 

UCONOFEC
 

Sr. Jorge Leonel Morales R., Presidente, 9a. Calle 8-83, Zona 7,
 
Colonia Quinta Samayoa, Guatemala, SA. Phone: 71-9160.
 

PROMECAFE/IICA
 

Ing. Juan Jose Osorto, Jeje del PROMECAFE, la. Ave. 8-00, Zona 9,
 
Guatemala City, Guatemala, CA. Phone: 34-6903, 31-6304, 36
2496, 36-2496. FAX: 36-2306.
 

MAGA/DTSV
 

Ing. Arnoldo Arevalo J., Jefe Depto. de Supervision y Registros
 
de Agroquimicos, 7a. Av. 3-67, Zona 13, Guatemala City,
 
Guatemala, CA. Phone: 72-0163. FAX: 72-0163.
 

GREMIAL DE PROVEEDORES DE PRODCTOS PARA LA AGRICULTURA (GREPAGRO)
 

Mr. George Allen, President of GREPAGRO and Head Technical Dept.,
 
ICI Panamericana, S.A., Edificio Las Brisas, 5o Floor, 6a
 
Ave. 7-39, Zone 10, Guatemala City, Guatemala, CA. Phone:
 
34-7304, 34-7306. FAX: 34-7311.
 

ICAITI
 

Ing. Elias C. Hill, ROCAP/ICAITI Program Coordinator, Ave. La
 
Reforma 4-47, Zona 10, Guatemala City, Guatemala, CA.
 
Phone: 011-502-2-31-0631, 31-7466. Telex: 5312 ICAITI-GU.
 

Ing, Jose Francisco Calzada, Head, Applied Research Division.
 

Lic. J. Fernando Manzariegos A., Head, Division of Analysis,
 
Tests, and Experiments.
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LUCAM
 

Sra. Eugenia Canahui de Porras, Jefe, Seccion de Contaminacion.
 

Sra. Marit de Campos, Consultant, Panamerican Health
 
Organization.
 

Ing. Vinicio Recinos, Tecnico del Laboratorio.
 

CINTEGRA S.A.
 

Lic. Eduardo Villagran B., President, 12 Ave. 17-40, Zona 10,
 
Guatemala City, Guatemala, CA. Phone: 68-0384.
 

FINCA SAN ISIDRO
 

Ing. Erick Fernandez Escobar, Encargado, Beneficio San Isidro,
 
Sta. Rosa, Zona 16, Guatemala,CA. Phone: 56-4071.
 

UNIVERSIDAD DEL VALLE
 

Dr. Chuck MacVean, Research Institute, Apto. Postal 82, Guatemala
 
City, Guatemala, CA.
 

Dr. Jack Schuster, Entomologist.
 

AMERICAN PHYTOPATHOLOGICAL SOCIETY (Visiting in A.I.D./G)
 

Dr. Charles J. Delp, Director, Office of International Programs.

145 Kentucky Ave. SE, Washington, DC 20003. Phone: 202/543
3830.
 

U.S.A.I.D./Guatemala
 

Mr. Gordon Straub, Chief Rural Development Officer (RDO), Agency

for International Development, U.S. Embassy, Guatemala City,

Guatemala, CA. Tel. 32-2431 or 36-7809. FAX: 502-2-34
5007.
 

Mr. Brian Rudert, ADO, Project Officer for SFCIP.
 

Mr. Mike Swartz, RDO.
 

Mr. Tully R. Cornick, ADO.
 

Mr. Alfred Nakatsuma, Environmental Officer.
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Small Farmer Coffee Improvement Project
 

Project No. 520-0381
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Co-dortitm for I nt le--tIrnk Cr, FotAK-tion 5 22, 1909 

Omtrac~t No. DAN-4142-0-00--51.22-00 paie 1 oC 1: 

PIO/T 520-O00 

Scope of Work
 

EvIr=n ntaa Asseswent of U.S.A. I.D/Gtma
 

OW11 FRk Offee ProjOct- 52o-0381)
 

A. BAMR"~uD 

M-Ae papose of the Pr ncto a t andJ -stablish prog in 

transfer an ir*AgrtM systm of credlit, tednlogy, prooessing, ard 

narketir inprovements to =all ooffe prucers. The intended result im 

to Sirease the prductivity and profits of these prodUc9r. Some 4,500 

mall coffee producers will be direct beneficiaries of the Project 

efforts. 

To rast its objectives, the Project will Use c.dcal pesticides 

(insecticides, fungicides, and peiAps others) and feztilizers. 

U.6,A.I.D./oumte1a o~clud in the Project Par's Initial 

Invframental Emination (ZEE) that use of use.o cmdca materials has 

potential regative envirrmnmA. 1t ",'Treshold 

Decision in the IE was a r'-itive Determination," meanin that an 

EWiro _A sesnt (EA) ir rOgUired per 22 CF Set.ion 216.3 (b). 

The FA rust met A.I.D. 's rejirawnt, as well as the requdremnts of the 

Guatealan National Envirio'mntal Protntion Law (Decree No. 68-86). 

the EA will be oarductod by the Cr ortium for International Cru 

arateion (CECP), 4321 Hartwick Amd, College Park, MarylandS 20740 
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OmOortium for International Crop Pattion September 22, 1989 

C tract No. 11-4142-C-00-5122-00 Page 2 of 12 

PIO/T 520-0000 

(telehone 301-454-51471 cable address CONS**3Cr; telex 51O 60 13963; 

Easylirlk 62929197; Fax 301-454-6676), (CiP's purticipation will be 

&rranged through its A.T.D./A&T/AcL Projec No. 0-6-4130 (TXhrtAb ate Pact 

Manag~ent and Related EnviroMtal Prtwtion). 

B. 	 EPA: E OF SMWCES FAcITMW ThIdxm PiO/T' 

The prpo" of the services, described in C. SCX)PE OF W below, is 

to: 

1. 	 Identi y Ptential envlrml l prtblems rlated to
 

peeticide wd fertilizeLr uwe in the &wall rxnr
 

Coffoa "oct.
 

2. 	 Evaluate envfromtal, lmc, and social csts and 

benefits of pesticide and fertilizer use in small
 

coffee fanrs.
 

3, Pwamierd specific measures to mitigate the potential
 

negative ovirormtal inpIcts in the Project.
 

4. 	 Evaluate institutictial capabilities era ott i
 

for effective iwpleentaticn of reoMiwede mitigative
 

5. 	 Prepare (in Enilish and1 Spanish) an Enviroruxantal 

Asesamwt 	of peticide aml fertilizer use in the 

roect that mats rvIrmnta of A.I.D. pfr 22 CYR 
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Section 216.3(b), an well as the Catealan National 

Erv1xW.Jntal ProtOCtion Law (J)CUe No. 68-86). 

5. 	 ~Pre (in "lish " pwiaLsh) sltn. guidelirs 

that show uwat specific pesticides an fertilize-s arm 

accept8ble for use in the Projec and how the cax be 

used safely and eoomically by small coffee fanrme. 

C. SCMPE OF W 

1. 	 Nature of Metrncal Assistanoe 

Section III of the attached Scope of Work identifies tasks to be 

perfQrmed by CICP. Prooedures to oColete the tasks and facilitate 

services ahhn In 1. above will be as follows: 

(a) lsdibe Epitieal Eavi !a Prdblc.. 

Te CICP conaudtant will tntvi-ew staff of the 

coffee DIustry and associaticm (ANCAFE, 

FEIfMCAGM, FEDOVI'ERA, and O0DFEC), review 

literature an coffee productin, and visit selecte 

coffee prod ig sites. He will omile a list of 

dwical pesticides and fertilizers rci being usd 

an4/or prcposed for use in coffee. Further, he will 
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determine the availabilitj of alternative psticideg 

and fertilizers, " well as pest mmnagemnt and 

fertilizer pratioes that may have potential in 

the Project. Finally, for each fertilizer ar 

pesticide and alternative practice he will develop a 

profile to allow a ranking of potential awronmntal 

iupacts. Rwing of psticides will be based on J)50 

valueG (derrual and oral), Persistaoe in the 

environment effect cin select non-target aacies 

(aqaatic and terrestrial), phytotoxicity, and mveiant 

(dispersal) from the site of application. panxing of 

fertilizers will be based on leachability, nitrate 

aoomulation iin ztxud water, potentiaJ, human health 

efforts, and entrqpilcation in aquatio systes. 

CIMC/ollege Park will recruLt a evfwrormntalist

fertilizer expert (working fron College Park) to 

assist in the asses.Enet of ewvwixlntal/beaJth 

effeota of the fortilfzer5, The potential environ

mental probles will be &&lres fully in the Eh. 

(b) Eaut is 

The CICP onultant will examina ec mic cxst benefit 

data (provided by the coffee industry and associa
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tions) an pesticide and fertilizer use. H will 

interview selected mall faners to get their views an 

pesticide and fertilizer use and assess their 

capdbility for prcperly selecting and app4yi th 

atarA s. Ha will also fiterview medical doct c ai 

nvirarantaliat fanliar with human health aspects 

of psticide and fertilizer use. The cici team in 

diat-e of the Giatmrla tMOSOVIED Envir vental L pact 

Ana.lysis (1987-88) established Contact with a nmber 

of leadin health specialisrts "i envirmw~ntaiista. 

The CIP coffee project EA conultant will cOitact 

sai of these persons. Base on the cost/bewfit data 

estinatIons and interviews, the cosultant will 

prepar an epirical cost/benefit as sment of 

pes*icId and ft ilizrl use that conidezl not ony 

stric+ connaic costs/banfits but also socIal arx 

nvir fntal *x4erjg. Th6 Oosts/benefits ae ent 

will be inaorporated into the EA. 

(c) Recompended Mitigative au :
 

The CICP cowaltant, with asslstanoe frmn the
 

wvirunnentallist-tetilizar e4pezt worXdn fima
 

College Park, will identify practical and cost
 

Offactive mitigative Meamires for reducing the 

61 



Consortium for International Crop Protection Septaer 22, 1989 

Contract No. DAN-4142-C-00-5122-00 Page 6 of 12 

PIO/T 520-0000 

rjagatiw vwiromie /health lrpac.s, The 

ra mTtW mitigative mmatine will be i roratei 

into apprcpi ate sectiom of the EA. 

(d) Evaluate Imtitutional Capablities aid 

The CICP consultant will examine all Guatenalan laws 

ard rtgulations affecting peeticide and fertilizer 

use. In addition, he will detmine the rject'€ 

capability, the GOvenrent of GUatmalals capability, 

and mall coffee farmrs' capability to carry cut the 

reMLM~nW mitigative Measures. Any Constraints to 

iplementaton and special needs to overccre the 

aomntraints will be discuwed. The instituticral 

analysis will be Included In the atropriate sections 

of the FA. 

(e) PEMMr the Environental Assessment. 

An EA that neets A.I.D. requiremxents, per 22 CFR 

Saction 216,3(b), will be drafted, revised after 

review, and finalized as s own in the ftle tton 

El0n M (C.2). Twenty cpies in nglish and 

20 c ies In Spanish will be submittde to 

USAID/Guatenala. 
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() eAlims on Posticide/Fartilizer use: 

Temical Guidelines in pesticide ard fertilize use 

will be drafted, revised after review, and finalized 

a ihcown in Owh M~lqrnt*m PlAn mA 29tpit (C.2). 

7Wnty cTles n English and 20 CMias in Rmnlch will 

be m.ibftt.d to US.D/Owteu aa. 

2. 	 Mpletentation Plan w-d 

CICP Brvioes will be provided during the periods 

idicated in the following table: 
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TASK MH (1989) 

CICP Consultant in Garxtml 22 22 

CICP fertilizer ooiltant
 
backing UP fro coleg Park 30 ............ 4
 

CICP corsultant sutmlts 
datailei work plan for EA
 
to ORD, U.S.A.I.D./Guatemala
 
and MlUAM 
 25 

CICP consultant provides briefing

to ORD, U.S.A.I.D./Gwtueala 
 30 ........ .* • .6.........20
 

rcP Oonsulwta* suhtits 10
 
ocies of "lih draft of
 
ocnplete EA to (CED,
 
U.S.A.T.D./Cua~la 10 
CICP conultant adhmits 
Englih draft of ted nica
 
guidelirm on pstIcida/

fertilizer us* 
 10 

LICP consultant'a oral presentation
 
of A document and technical
 
guidel.nes 
 13 

cIcP consultant aftta 20 
ocpies of final EA in English 22 

CICP cxnsultant suhdtg 20 
copies of final tedmical 
guidelines in Engl ish 22 

Final cicp onsutanlt dabritfirwith MD, U.S.A. .D./Guatamla 22 

CICP subdtB 20 oopies of final 
EA in English 

CICP ubhits 20 Copies of
fJina technical gaiiiener in spanih 22 
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DLle G. Dottrell, pest mnagemwnt specialist at CICP headrlarteM, 

will pxv,-ride back-up msuo,o and tecnical guidance manage the CIcpan 


project with U.S.A.I.D./Guatemla. 
 He haS eXtensive experienc in 

designdinV, mvaluatbng, mainfplamntirng TRAID projects "in Oiw*Izn 

envfrummal asses wnts. He headed the rCOAM Envfro tal rzpact 

Analysis for USAI//G uamala in 19B7-88. 

E. FACILTTIES 

7he CICP oormlta* will recmit help for wrd procesg 

roquirements in Guatemla. He will lease a rental car for use in the 

Country. 
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Annex 2
 

Initial IEE for the U.S.A.I.D./G
 
Small Farmer Coffee Improvement Project
 

A.I.D. Project No. 520-0381
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AGENCY FOR INIERNATIONAL DEVELOPMENT 
WASINGTN 0 C 2023 LAC-IEE-89-32 

ENVIRONMENTAL THRESHOLD DECISION 

Project Location 


Project Title 


Project Number 


Funding 


Life of Project 


IEE Prepared by 


Recommended Threshold Decision 


Bureau Threshold Decisio:i 


Comments 


Copy to 


Copy to 


Copy to 


Copy to 


Copy to 


Copy to 


: Guatemala
 

: Small Farmer Coffee
 

: 520-0381
 

: $10.5 million
 

: 	Eight years
 

Alfred Nakatsuma
 
USAID/Guatemala
 

: Positive Determination
 

: Concur with Recommendation
 

: An Environmental Assessment for
 
the project will be carried out
 
focusing on issues identified in
 
the IEE and EA Scoping Exercise,
 
including pesticide use, soil and
 
water conservation and
 
environmental contamination.
 

Anthony J. Cauterucci, Director
 
USAID/Guatemala
 

Gordon Straub, ORD
 
USAID/Guatemala
 

: Alfred Nakatsuma, USAID/Guatemala
 

: Elizabeth Warfield, LAC/DR/CEN
 

: Frank Zadroga, ROCAP/San Jose
 

: IEE File
 

SD ate MAP -21989 

John 0. Wilson 
Deputy Environmental Officer 
Bureau for Latin America 

and the Caribbean 
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INITIAL ENVIRONMENTAL EXAMINATION
 

Project Location Guatemala 

Project Title Small Farmer Coffee 
(520-0381) 

Funding $10,500;000 

I. PROJECT DESCRIPTION
 

The goal of the project is to increase the income of
 
Guatemala's rural poor. 
This project will establish a
 
program to design and transfer an integrated system of
 
credit, technology, processing and marketing improvements to
 
small coffee producers in order to increase their
 
productivity and profits. This will be achieved by the
 
implementation of the following project components:
 

1. The Credit Trust Fund will be used mainly to finance the
 
planting of coffee for participatIng farmers.
 

2. The Coffee Renovation Program will be developed to assist
 
farmers to improve their coffee production through the
 
use of credit, training and technical assistance.
 

3. The Training Element will introduce new technical
 
packages to participating farmers to improve coffee
 
production and processing. In addition, selected
 
technicians will receive graduate training in related
 
areas.
 

4. Product Processing facilities will be built for coffee,
 
where farmers will be taught the best methods of
 
harvesting, fermenting and drying. 
These plants will be
 
owned and operated by the participating farmer groups.
 

5. The Specialty Coffee Marketing Unit will assist in the
 
formation of a small, privately managed processing unit
 
to prepare products for the rapidlv arowina markpf 
fnr
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li. POTENTIAL ENVIRONMENTAL CONSEQUENCES
 

As proposed, the Small Farmer Coffee Project has potential
 
negative environmental consequences that may result from the
 
use of c.hemicals including fungicides, insecticides and
 
fertilizers. Since the use of these chemicals must comply

with A.I.D's safety regulations on type, amounts and
 
preferred methods of application, it is recommended that an
 
environmental assessment for pesticide/fertilizer usage
 
under the technological packages for coffee be undertaken.
 

III. MAJOR ENVIRONMENTAL CONCERNS
 

The identified areas of concern are fungicide, insecticide
 
and fertilizer procurement and use.
 

A team of environmental specialists will be contracted to
 
perform the Environmental Assessment of this project. Under
 
this contract, the team will:
 

1) Identify the critical pest management, fertilizer and
 
pesticide use, handling and disposal problems;
 

2) Evaluate environmental, economic and social costs and
 
benefits of the current trends and practices in pesticide
 
use;
 

3) Identify specific measures to mitigate the potential

negative environmental impact of pesticide use under this
 
project.
 

4) Evaluate institutional capabilities and constraints for
 
effective implementation of integrated pest management
 
programs.
 

IV. CONCLUSIONS AND RECOMMENDATIONS
 

Under this Project, significant environmental impacts could
 
result from the procurement and use of fertilizers,
 
fungicides and insecticides. Therefore, the preparation of
 
an Environmental Assessment is required per 22 CFR Section
 
216.3(b).
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USAID/Guatemala agrees to modify Project implementation

plans to incorporate recommended mitigative measures for the
 
Project, in accordance with the approved Enviror'nental
 
Assessment.
 

Concurrence:
 
Afith6-hy J. Cauterucci
 

Mission Director
 

"/ )2(-a t e 

6523R
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Annex 3.
 

1. 	 List of Pesticides Known to Be Used
 
in Coffee Production in Guatemala and
 
Some of Their Characteristics.
 

2. 	 Basis for the Request for Approval
 
to Use Endosulfan for Broca Control
 
on the U.S.A.I.D./G SFCIP in Guatemala.
 

3. 	 Notes on Other Pests.
 

4. 	 References supporting the use of
 
endosulfan.
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Table I. Pestirides sugqested fot 
use incoffee inGuatemala (1)and their toxicity, registration status and other charac
tpristics (2-12). (Continued) Page 4 of 4
 

FOONOIES:
 
(I1 Sources: Manual de Cafictiltura, ANACAFE, Guatemala, 19DB; Personal coemunications with ANACAFE techiiicians and
 

mariet survpv. All pr3durts listed were not found to be available inthe market survey.

(2) Data from 1989 Farm Chemicals Handbook. RU signifies that at least some uses are Restricted Use by the USEPA due
 

to user or other hazards. MR = Not Registered.
 
(3) Coffee registration data from the Pesticide Chemicals News Guide dated May I,1989 and 4ar 
 (pers. comm.1 1989.
 
(41 
 Selerted comercial names provided for convenience only and does not imply endorsement; mot intended to be all
 

inclusive. Commercial namps inparentheses I)are not registered for use inGuatemala 15).

151 GOG/MAGA Dl3partamento de Sanidad Vegetal (DTSV), pers. coam., 
nov. 1989. Commercial names inparentheses are not
 

registered for use inGuatemala, they are provided for reference only.
 
(6) WHO/FAfn Codpx of recidue tolerances. Y = Yes toterance established for coffee and tolerance given in 11.
 

N = No tolerance for coffee but t e ADI (Averave Daily Intake inmglkg) allowed isgiven in ().

(7) Ward, Mann, and Miller, 1988 and Mann, pers. comm., 1989. 
 The larger the Koc, the more strongly the pesticide


isheld inthe soil organic matter and the less likely itwill leach through the soil. Note that glyphosate
 
and paraquat 
are ionic and are exceptions to the inverse solubility to Koc relitionship. 
H Highly soluble or insoluble; P = Practicall', insoluable; and V = Very soluble. 

I) ST Slightly Toxic; I = Toxic; HT = Moderately Toxic; HT r Highly Toxic. Given inppm unless otherwise stated. 
(9) Schultz (1989) Restricted Use (RU) Pestic~i4. the US. Details are as follows:
i.. 

a. Aldicarb - all formulations and all uses; also under Special Review. 
b. Aluminimum phosphide - All sole ingredient formulations; all uses.
 
c. Carbofuran -All liquid formulations and all granules above 51; also under Special Review (SR).
 
d. Chlorobenzilate - All formulations; citrus only registered use.
 
e. Dhiulfoton - All granular formulations 19! and greater; all solutions 95! and greater; all [Cs 65! and
 

greater; mixes with other active ingredients vary.
 
f. Ethibn - All formulations; all uses.
 
g. Ethoprop -
ECs above 401; all granular and fertilizer formulations.
 
h. Fenamiphos - FCs 351 and greater. 
i. Fensulfoton - Solutions 631 and greater; all ECs 43! and greatrr; all granules. 
j. Methyl bromide - All formulations; all uses.
 
k. Oxaymyl - All liquid formulations; granules on case by case basis; all uses.
 
I. gyydemeton-methyl - All formulations; all uses.
 
a. Paraquat - All formulations above 0.44!; all uses. 
n. Parathion, ethyl - All formulations; all uses. 
o. Phnrate - All EC formulations above 65!; all granules; all uses. 
p. Terbufos - All granular formulations 15! and greater; all uses. 

(10) Metallehyde labels must bear the following: *This product may be fatal to children and dogs or other pets ifeaten.
 
Keep children and pets out of the treated area.' Application not to be made to plants.
 

(Ill) Several produrts are still under Special Review (SR) by the EPA for various reasons. The current status of these
 
special reviews must be determined before using any of these products: aldicarb, captan, and carbofuran.
 

The SR process was recently completed on the following products: amitrai, benomyl, captafol, chlorobenzilate
 
(cancelled all but citrus uses), diazinon, dicolol, dimethoate, and PCNB (reduce HCB contaminant).


Most products have undergone the initial Reregistration process and have been issued Reregistration Standards IRS)

and these products have been marged by placing an 
(RS) after the trade or commercial name. Those that have
 
undergone the Second Round Review (SRR) are so indicated.
 

Some product registrations were Cancelled (Cl 
inthe SR process and have been so indicated inthe Registration
 
Status column marked US (United States).
 

(12) SilverPlatter Verson 1.6 (Th-iugh Sept. 1989) 
used to confirm US registration status on coffee and to obtain
 
other data on products inthis list. 
 Additions inthe COMMENTS section indicate: C = tumorigen, N mutigen,
T r Reproductive-e!fector, 0 r Organometallic, or S r primary irritant. When these letters are present it
 
indicates some positive data were found inthe literature.
 

File: GLISTIO Dec. 29, 99
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Basis for the Request for Approval to Jse Endosulfan
 
for Broca Control on the U.S.A.I.D./G SFCIP
 

in Guatemala
 

Becazy (1988) reported that the only alternative to
 
endosulfan be found in the literature was a result of work in
 
Honduran (IHCAFE) by Munoz and Zeloya (1985) who indicated
 
primiphos-methyl (Actellic) and chlorpyrifos (Lorsban) were the
 
most promising alternatives to endosulfan. However, ii,1985
 
Decazy (1985) mentioned Lindane as an alternative. Urbina (1987)

did not find suitable alternatives to endosulfan in his
 
literature search other than these above and like Decazy (1988),

he found a wide vuriation in the rates of application recommended
 
for endosulfan. Munoz (1985) indicated BHC and Aldrin were used
 
in Guatemala for Broca control in earlier years.
 

Munoz and Urbina (1987) found one application of endosulfan
 
35% per season at 1.5 liters or two applications at 1 liter of
 
formulation per ha was as effective as three appk.ications for
 
broca control if broca populatio- was from 5-10% on above 10%,

respectively. 
Urbina's (1987) studies on residues of endosulfa,

malathion, and dimethoate indicated very low residue levels of
 
all three insecticide 21 days after application. Milan et al.
 
(1987) evaluated carbaryl and Larvall , 
 but they were inferior to
 
endosulfan (ThiodanR and Thionex R) used alone.
 

Rosales (1985) only recommended endosulfan for broca
 
control. He indicated only 1 or 2 applications per season were
 
required. No other alternatives were offered. Guimaraes (1988)

found 2 or 3 applications of endosulfan were required in Brazil.
 
He mentioned no effective substitutes. Villanueva (1988 a&b)

also found endosulfan and a mixture of carbaryl and endosulfan
 
(Sevidan 70% WP) to be the most effective in Mexico. ANACAFE
 
(1985) Workers (Ochoa 1985) have evaluated 35 products for broca
 
control and none wre as effective as endosulfan 35%.
 

Munoz and Zelaya (1985) and Urbina (1987) also reviewed the
 
literature on the chemical control of broca in coffee and came to
 
the same conclusion. Endosulfan is the most effective chemical
 
found to date. Fenthion at 4 lt/ha., endrin (banned in the US),
 
and ActellicR were the only other promising treatments found.
Munoz and Zelaya (1985) compared endosulfan, ActellicR and
 
Lorsban and they were similar in effectiveness. Carbaryl,
 
fenthion, monocrotophos (Nuvacrone), and dimethoate were inferior

in their studies.
 

Villanueva (1985) studied fhe residual properties of
 
endosulfan, BHC, and gamma BHC in coffee and found residues in
 
the 0.1, 0.001-0.009, and 0.001-0.005 range, respectively.

Additional studies with endosulfan in coffee showed up to three
 
applications resulted in no residues in the coffee beans after
 
they had been processed to the "pergamino" stage (see attached
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copy of data). However, Urbina (1987, 1988) did find some
 
endosulfan residues when samples were taken at 1 to 21 days after
 
application. Residue levels would have been expected to be lower
 
if samples had been taken at a normal harvest intervals of 60-90
 
days after the last treatment.
 

No additional alternative insecticides were found for broca
 
as a result of a computer literature search conducted by Dr.
 
Bottrell of CICP at the University of Maryland. However,

diazinon was added to the list for leaf miner control as a result
 
of an article by Vega Rosalis and Berios (1982) found in the
 
literature search.
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Notes on Other Pests
 

Rhodes and Williamson (1985) evaluated endosulfan on the
 
coffee leaf miner and found it to be ineffective. Carbofuran
 
significantly controlled both the leaf miner and broca, but the
 
rates, formulation, and method of application were not given in

the DIALOG abstract. Haenssler et al. 
(1987) also obtained good

control of leaf miners with soil applied Carbofuran (5G). When
 
applied to the soil in combination with Byaleton, good rust
 
control was also obtained.
 

Monterrey et al. (1985) found dicrotophos and fenvalerate
 
were the best organophosphate and pyrethroid insecticides for
 
leaf miners. Diazinon, chlorpyrifos, and several synthetic

pyrethroids were also tested. 
However, several other references
 
(Vega R. and Verrios 198? and others) indicated that diazinon was
 
effective for leaf miners. 
A copy of the literature search will
 
be provided to ANACAFE for future reference if additional
 
pesticides are needed.
 

Carbofuran 5G is being substituted for other RU insecticides
 
such as aldicarb, disulfoton, isobenzan, and phorate. Diazinon
 
was added to the list for controlling grasshoppers and crickets
 
since it is known to be generally effective for orthopteran

pests. This may be needed if malathion cannot be approved on the
 
basis of it's FAO ADI tolerance. Diazinon was added to the list
 
for spider mil.s since it is sometimes effective on mites and
 
since the registration status of triazophos in the US was still
 
not confirmed at the writing of this draft of the EA. 
Some pests

may be left with no approved products for their lontrol. If this
 
should occur, A.I.D./G-ANACAFE should request additional
 
assistance from CICP to locate alternatives and request their
 
approval from A.I.D./W.
 

The literature reviews had numerous references to the
 
biological control of broca, leaf miners, and rust. 
These
 
references should be studied carefully in determining the
 
direction the proposed research program should take. 
This
 
decision could have considerable consequences on the future need
 
of pesticides for coffee production in Guatemala.
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ANOS
M' PQGRESO 

ASOac cik Nacbnal del Cafe
 

MEMOR I A
 

PRIMER TALLER DE TRABAJO INTERNACIONAL SOBRE MANEJO
 

INTEGRADO DE LA BROCA DEL FRUTO DEL CAFE
 

3 - 5 DE DICIENBRE 
DE 1985
 

FINCA BUENA VISTA, RETALHULEU, GUATEMALA 
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EVALUACION OE INSECTICIDAS PARA EL CONTROL DE LA BROCA DEL FRUTO
 

DEL CAFETO (Hypothenemus hampei Ferr.)
 

Rail Isafs Mui6z* 
Ricardo Zelaya ?. 

1. RESUMEN
 

Con el fin de determinar el efecto de siete insecticidas sobre 
la broca del fruto del cafeto, se instal6 un ensayo a nivel de campo utilV
zando plantas del cultivar Caturra Rojo, sembrado a una densidad de 3000 
plantas por hect~rea-. Con promedio de 8% de infestaci6n natural. 

Los insecticidas evaluados y la dosis en gramos de ingrediente
 
activo por hect~rea, fueron las siguientes: Los fosforados Nuvacron (858);
 
Lebaycid (571), Perfektion (320), Actellic (750) y Lorshan (545); el CarbS
mico Sevin (868) el Clorado Endosulf~n (525). Hubo 
 testigo absolutoun 
al cual no se le aplic6 ningin quimico. Se efectu6 una sola aplicaci6n 
J cada insecticida realizAndose un total de tres muestreos a los 5, 25 
y 38 dias; cada muestreo consisti6 en colectar 30 frutos brocadospor parce
la til, a los cuales mediante disecci6n se les determin6 las brocas vivas
 
y muertas; tanto al estado adulto como larval. Determin~ndose tambi~n el
 

niniero de frutos que fueron perforados y abandonados.
 

Para el analisis estadistico, los datos fueron transformados a
 

X _+ . Se us6 la f6rmula Abbott para establecer la eficiencia de los
 
productos.
 

Se emple6 un disefio de bloques al azar, con 8 tratamiientos y 4
 
repeticiones, parcelas 
de 16 plantas (4 hileras de 4 plantas c/u), siendo
 

las 4 plantas centrales ]a parcela 6til.
 

No se encantr6 diferencias significativas entre los insecticidas
 
evaluados y el testigo en el control de larvas; sin embargo, en 
el control

* Ing. Agr., M.Sc., Coordinador dal Programa do Entomologla IHCAFE. Sn. Pedro Sula. Honduras. 

* Ing. Agr.. .Coordioador del Programa Roya-Broca IHCAFE, Son Pedro Sula. Honduras. 
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•CUAORO 2. EFECTO DE LOS 
INSECTICIDAS SOBRE LA POBLACION ADULTA DE LA BROCA
 

(Hypothenemus hampei Ferr.)1/
 

Lp F6, llama, Santa BArbara
 

I H C A F E 1985
 

DIASDESPUES DE HABER REALIZADO.LA APERSION
 
TRATAMIENTOS 
 C I N C 0 
 VEINTICINro 
 TREINTA Y OCHO'J TOTAL DE TRES MUESTREOS


B.M.2/ B.V. 
 B.M.?/ B.V. 
 B.M.2/ B.V. 21 B M.F B.V.
 

ThiodAn 3 .86 a 
 2.3 c 3.13 a 13.5 a 3.47 a 2.81 
a 36.8 a 24.0 
b
Actellic 
 3.28 ab 
 8.3 bc 3.32 a 
 9.0 a 2.68 ab 4.16 a 28.8 ab 
 34.0 ab
Lorsban 
 2.64 ab 18.5 abc 3.18 a 
 9.5 a 2.64 ab 3.98 a 23.0 abc 43.3 ab
Sevin 
 2.15 ab 18.8 abc 1.64 
 c 16.5 a 1.98 ab 4.38 a 
 10. bc 54.3 ab
Lebaycid 
 1.89 b 24.0 ab -. 2.06 b 24.5 a 1.87 ab 3.61 . 8.7 c 71.1 a
Nuvacron 
 1.78 b 22.8 ab 1.93 bc 23.5 
a 1.80 ab 4.30 a 
 7.5 c 64.1 a
Perfekthion 1.45 b 28.0 a 1.71 17.5 a
c 1.18 b 4.86 a 
 3.8 c 57.8 a
Testigo 1.61 b 18.0 abc 1.77 
 bc 18.3 a 1.A9 b 4.56 a 5.3 c 56.8 ab 

I/ 5e presentan las medwia 
 de los tr tamientos, toma.!a. 
:f, i*,e -i 3u cerezas br cadas pr- V3rela e-- ,
mental.
 

. Datos transformados a T
 
ledias en columnas con lo misma Ictra sun 
c;tadl .., i-.cs, s in !a ,iba y' "0.05).
 

B.M. Broca Muerta.
 

B.V. Broca Viva.
 

http:REALIZADO.LA


RESIDUOS DE ENDOSULFAN 35% CE EN GRANOS DE CAFE
 

ALFONSO E. VILLANUEVA MARRUFO
 
.INSTITUTO MEXICANO DEL CAFE
 

INTRODUCCION
 

Ha sido preocupaci 6n del Instituto Mexicano del Caf6 el problema
 

de contaminaci6n de granos Oe caf6 debido al uso de nesticidas empleados
 

en el control de plagas y enfermedades del'cafeto.
 

Desde la detecci6n de la broca del grano de caf6 Hypothenemus
 

hampei Ferrari 1867 (Cole6ptera Scolytidae) en la regi6n del Soconusco en
 

el estado de Chiapas, ha sido objeto de evaluaci6n de pesticidas disponibles
 

en el mercado, con la finalidad de contar con alternativas para el contro
 

quimico de esta plaga.
 

En base a los resultados obtenidos en ensayos y experimentos rta-.
 

lizados por el Instituto Mexicano del Caf6 (Villanueva 1983), Endosulfan
 

35% CE ha sido recomendado para combatir la broca del grano del cafh H.
 

hampei. El objetivo de este trabajo experimental es la determinaci6n de
 

residuos por m~todos analiticos del insecticida Endosulffn 35% CE en granos
 

de caf6.
 

Angeli Cleusa Maria et al (1974), establecieron un experimento
 

a fin de deterininar residuos de insecticidas utilizados en el combate de 

la broca del grano de caf6. Los tratamientos empleados fueron Thiod~n 35% 

CE (Endosulfhn) a la dosis de 2 litros por hectArea; Isolin 20 E (Lindano), 

2 litros por hectfrea; B.H.C. 1.5% polvo a la dosis de 40 kilogramos por 

hectArea efectuaron dos aplicaciones; de cada uno de los tratamientos en 

estudio se tomaron muestras de caf6 cereza y se lievaron al beneficiaoo, pos

teriormente. Se analizaron muestras de 10 gramos del pergamino (cAscara)
 

y del caf6 verde (granos); para esto utilizaron un cromat6grafo de gases
 

marca Pye Unicam, los resultados obtenidos fueron los siguientes:
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En el pergamino: Endosulfin: Residuos menores que 0.01 ppm. 

B.II.C.: Residuos mayores que 0.002 ppm. 

Residuos menores que 0.001 ppm. 

Lindano: Residuos menores que 0.001 ppm. 

En los granos: Endosulf~n: Residuos menores que 0.01 ppm.
 

B.H.C.: Residuos mayores que 0.009 ppm.
 

Residuos menores que 0.001 ppm.
 

Lindano: Residuos mayores que 0.005 ppm.
 

Residuos menores que 0.001 ppm.
 

Ribas Cl*,. is et al (1974a). Establecieron un trabajo, teniendo en cuenta
 

el problema de ]a contaminaci6n de alimentos consecuente del uso de agroqui

micos en las diferentes fases de la producci6n. En este trabajo determina

ron la persistencia de residuos t6xicos de Endosulf~n aplicado en condicio

nes de campo. El producto utilizado fue EndosulfAn % CE y fueron hechas 4
 

aplicaciones a la dosis de 2 litros por hect~rea; a partir de la Oitima
 

aplicaci6n se efectuaron los an~lisis de las muestras de caft obtenidas
 

en el campo, empleando para ello un cromat6grafo de gases marca Pye Unicam.
 

Despu~s de la aplicaci6n de los productos fueron realizados 7 registros
 

de cosecha y en cada uno de ellos se obtuvo una media del valor mayor y
 

menor de residuos en partes por mill6n; %s resultados fueron los siguientes
 

del primero hasta el s~ptimo registro de cosecha respectivamente: 1.65,
 

0.78, 0.54," 0.32, 0.27, 0.23, 0.07.
 

Ribas Clovis et al (1974 b), establecieron un trabajo en el cual
 

determinaron la influencia del n6m~ro de aplicacio.es con Endosulf~n en
 

residuos de este producto en caf6 beneficiado. El insecticida usado fue
 

ThiodAn CE a la dosis de 2 litros por hect~rea; dieron cuatro aplicaciones,
 

28-12-73, 31-01-74, -03-74, 05-0-74, respectivamente. Las muestras de caf6 bene

ficiado de cada tratamiento rue analizado en un cromat6grafo de gases marca
 

Pye Unicam; los resultados fueron obtenidos de un total de 4 repeticiones:
 

Muestras que recibieron 2 tratamientos: Residuos menores que 0.005 ppm.
 

Muestras que recibieron 3 tratamientos: "Residuos de valor medio 0.007 ppm.
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MATERIALES Y METODOS
 

Este trabajo experimental se establec16 en el Campo Experimental
 

Garnica del Municipio de Xalapa, Veracruz en el mes de septiembre de 1982,
 

situado a 19030'58 ;' de latitud.norte y 960 51'52" de longitud oeste de
 

Greenwich y a 1350 metros sobre el nivel del mar, el tipo de suelos corres

ponde a los Luvisoles, con textura de migaj6n arcilloso y con una precipita

ci6n promedio anual de .1320 mm.; se emple6 la variedad de cafd Typica .947
 
de 8 ahios, con marco de plantaci6n de 2.0 X 1.5 metros y con sombra a base
 
de Grevillea robusta. Para el efecto se util-zaron 320 plantas en todo
 
el lote experimental, dividido en tres parcelas integradas por 80 caf:.tos
 
cada una y un testigo con el mismo n6mero de plantas en el cual no se efec
tu6 ninguna aplicaci6n del insecticida. Los tratamientos consistieron en
 

una aspersiSn con el pesticida EndosuifAn 35% CE a )a dosis de 800 centime
tros c6bicos por hectfrea en el mes 
de septiembre, dos aspersiones en los
 
meses de septiembre y octubre, tres aspersiones en los meses de septiembre,
 

octubre y noviembre de 1982, 1983 y 1984 frente a un testigo. Para las
 
aspersiones se emple6 una aspersora motorizada de espalda marca Polyjact,
 
PL 45, con un gasto de 200 litros de agua por hectArea.
 

Para la interpretaci6n de resultados de cada tratamiento, en la
 
cosecha 1982-1983, se efectuaron tres registros, el primero en el mes de
 
diciembre de 1982, el segundo y tercero en los meses de febrero y marzo
 
de 1983 respectivamente. Durante las cosechas 1983-1984 y 1984-1985 se
 
efectuaron tres registros, el'prinjero en el mes de diciembre de 1983 y 1984,
 
el segundo y tercero en los meses de febrero y marzo de 1984 y 1985 respec
tivamente. En cada registro de ambas cosechas. se obtuvo una muestra de
 
10 kilogramus de caf6 cereza las cuales se Ilevaron al beneficio h6medo
 
hasta obtener caf6 pergamino. Estas muestras de cafe pergamino preparadas
 
en el Campo Experimental Garnica, Ver., fueron enviadas a los laboratorios
 
Centrales de diagn6stico de residuos de la Direcci6n General de Sanidad
 
Vegetal :n la ciudad de.Mxico, Distrito Federal, para su anAlisis, utilizan
do el Cromat6grafo de gases marca "li icor". 
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RESULTADOS Y DISCUSION
 

Los resrltados de este trabajo experimental se reportan en los
 
cuadros siguientes:
 

CUADRO 1. RESULTAO DEL ANA' ISIS PRACTICADO EN LAS MUESTRAS DE CAFE
 
PERGAMINO OBTENIDAS EN EL CAMPO EXPERIMENTAL GARNICA, VER., DE LA COSECHA
 

1982-1983 PARA DETERMINAR RESIDUOS DE ENDOSULFAN 35% CE EN GRANOS DE CAFE
 

No.OE 
 No. DE INSECTICIDA

RECOLECCION APLICACION ANALIZADO 
 R E S U L T A D 0
 

1 
 1 EndosulfAn No detectado
 

II Endosulfin No detectado
 

Ill Endosulf~n No detectado
 

2 
 1 Endosulffn No detecteJo
 

II Endosulfhn No detectado
 
III Endosulfhn No detectado
 

3 1 Endosulfhn No detectado
 

II Endosu'iffn No detectado
 

Ill Endosulf~n No detectado
 

Testigo 
 Endosulfhn No detec&ado
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CUADRO 2. RESULTADO DEL ANALISIS PRACTICADO EN LAS MUESTRAS DE CAFE
 

PERGAW!NO OBTENIDAS EN EL CAMPO EXPERIMENTAL GARNICA, VER, DE LA COSECHA
 

1983-1984 PARA DETERMINAR RESIDUOS DE ENDOSULFAN 35% CE EN GRANOS DE 
CAFE
 

No. de 

recolecc6n 


1I 


2 


3 


Testigo 


No. de

aplicaci6n 


II 

III 


1 

II 
'IT 


I 

II 


III 


Plaguicida
Analizado
 

Endosulfin 

Endosulf~n 

EndosulfAn 


EndosulfAn 

EndosulfAn 

EndosulfAn 


EndosulfAn 

EndosulfAn 

EndosulfAn 


EndosulfAn 


RESULTAD0 

No de!ectada
 
No detectado
 
No detectado
 

Ij/detectadc
 
No detectado
 
No detectado
 

No detectad.)
 
No detectado
 
No etectado
 

No detectado
 

CUADRO 3. RESULTA.J DEL ANALISIS PRACTICADO EN LAS MUESTRAS DE CAFE
 

ELICAMPO EXPERIMENTAL GARNICA VER., DE LA COSECHAPERGAMINO OBTENIDAS EN 

1984-1985 PARA DETERMINAR RESIDUOS DE ENDOSULFAN 


No. de* 

Recolecci6n. 


1 


2 


3 


Testigo 


No. de 

aplicaci6n 


1 

If 


III 


I 

II 


III 


I 

II 


III 


P1aguicida 

Analizado
 

EndosulfAn 

EndosulfAn 

Endosulfan 


EndosulfAn 

Enrosulfhn 

Endosulfhn 


EndosulfAn 

EndosulfAn 

EndosulfAn 


EndosulfAn 
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35% CE EN GRANOS DE CAFE 

R E S U L T A D 0 

No detectado
 
No detectado
 
No detectado
 

No detectado
 
No detectado
 
No detectado
 

No detectado
 
No detectado
 
Vo detectado
 

No "'etectado
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Las muestras de caf6 pergamino que se prepararon en el Campo Expe-'
 
rimental Garnica, Ver., fueron enviadas a los Laboratorios Centrales de
 
diagn6stico de residuos de la Direccion General 
de Sanidad Vegetal en la
 
ciudad de Mexico Distrito Federal, con el objeto de realizar los. anflisis
 
correspondientes para la determinaci6n de residuos de Endosulf~n 35% CE
 
empleado a ]a dosis de 800 centimetros c6bicos diluldos en 200 litro de
 
agua por hect~rea, efectuando una, dos y tres aplicaciones con intervalos
 
de cuatro semanas cada una al aho. En los an~lisis practicados tanto para
 
los registros de cosecha 1982-1983 como para los de 1983-1984, no se detec
taron residuos de este plaguicida en granos de caf6.
 

CONCLUSIONES
 

El insecticida Endosulf~n 35% CE, cuando se aplica a la dosis
 
de 800 centimetros 
cibicos diluidos en 200 11itros de agua por hectArea,
 
en ca.etos de la variedad Typica 947 de 8 aflos y se realizan una, dos y
 
tres aplicaciones con intervalos de 4 semanas en el ahio, al realizar los
 
an~lisis con el cromat6grafo de gases no se detectaron residuos de este
 
insecticida en granos de cafd.
 

Despu~s de tres aiios consecutivos de aplicar el insecticida Endo
sulf~n 35% CE, i las dosis de 800 centimetros c6bicos por hect~rea y efec
tuando una, dos y tres aspersiones con intervalos de 4 semanas en el aho;
 
al realizar los anflisis correspondientes para las cosechas 1982-1983, 1983
1984 y 1984-1985, no se ha detectado residuos de este plaguicida en granos
 
de caf6.
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The micro-cutting technique has only been developed in thi
last 6-8 months in the CATIE tissue culture laboratory.
major breakthrough. This is a
It has not, however, been carried to a
commercial scale as yet. 
 This procedure has major implications for
new variety selection and the future of coffee production world-widE
 

If tissue culture applications can be made commercial,
then new interspecific or widely different in-species crosses can be
made, individual plants with desired characters identified (eg.
combinations of rust, Colletotrichum coffeanum and other diseases
resistance, insect resistance, as well as 
special cup quality
characteristics or special morphological or physiologically
advantageous characters), multiplied asexually, field tested under
different conditions and immediately multiplied by millions of
plants for use on producing farms.
 

This new propagation method must be proven commercia'ly
feasible in at least three participating countries for the
multiplication of selected new lines from the five regional
experiments. 
When proven commercially competitive with conventional
procedures, private nurserymen will be trained at the national level
in this new method of propagation and encouraged to produce the new
outstanding clones for sale to farmers.

4. 
Only one chemical (Thiodan) has as yet been found which
effectively controls the coffee berry borer. 
This places the entire
industry at the mercy of one company which could increase the price
or reduce the availability of the material in any country at any
time. 
Likewise, the availability of only one product may result in
the development of CBB resistance to this product. 
Screening of a
wide range of insecticides is extremely ,rgent to find alternate
effective insecticides as soon as possible.
 

The data banks, both natiojally and regionally mus- be
greatly strengthened. 
IICA has permitted the PIADIC data banks to
become almost non-operational. 
 With the large amount of new
information being developed from national and regional trials, and
new superior rust resistant germplasm being identified, the project
needs to use an extrapolation data base to identify where these new
selections can be commercially employed.
 

The initial analyses of coffee for harmful levels of
pesticides and heavy metal residues are not conclusive (analyses
have not been made on roasted and brewed coffee). They seem to
indicate that there is a high level of lead in many commercial
fungicides and possibly in the coffee bean itself. 
Further study of
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PROYECTO REGIONAL IE CONTFOL IE PESTES EEL CAFE 
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MEMO RI A 

OPSO SOBFE MANEJO INTEGRAW DE PLAGAS DEL CAFETO 

CON INFASIS EN LA .BPOCA tEL FRUTO 

(HIYPOTHENE.US HAMPEI, FE RR) 

15 AL 19 DE JULIO DE 1985 

Guatemala, Ciudad
 

C.A.
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LAS PLAGAS DEL CAFETO EN GUATEMALA 

Por; P. Agr. H6ctor Ochoa P
 

IfPTRflfl CTTPP 

ra caficultura en los pafses do Centroa'_rica, constituye uno de losrenglones de avyor importancia en la Agro-ce.portaci6n, generando divisas yutilizando mucha mano de cbra, lo qua significa una fwnte de trabajo. 

Actualmente, se tiene en las explotaciones cafetaleras insectos que af &etan en menor o mayor escala, constituyendo algunas plagas de im-ortancia ecD
n6nica. 

La investigaci6n es b~sica para conocer el ccirortaniento de estas plagasen nuestro medio, para as programar redidas de prevenci6n o control. 

El presente documento contiene el resCmen de varios estudios cpk se harealizado durante varics ahos, dndole 6nfasis a la Broca del Caf6(Hppothenemus hanpei, Ferr.) por ser una de las plagas que mayor dafio estA
ocasionand en Guatemala. 

* Perito Agr6naom, Entcmologia, Asociaci6n Nacional del Cafd (AIACAFE) 
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RESUMEN
 

DE PRODUCTO EVALUADOS PARA EL CONTROL
 

DE LA BROCA DEL FRUTO
 

Con el objetivo de 
encontrar mejores alternativas de control 
de la
Broca del Fruto del Caf6, en Guatemala se han evaluado hasta la fecha 
los si
guientes insecticidas en distintas dosificaciones.
 

1. BHC 1% Polvo 
 19. Carbicr6n 100 SCW ce
 
2. Lebaycid 5% polvo 
 20. Carbicr6n ce
 
3. Lebaycid 50% ce 
 21. Sevin 5% 
 polvo

4. Thiod~n 3% 
 polvo 22. Tokuthi6n 50% 
 ce
 
5. ThiodAn 6% 
 ph 23. Oftanol 50% 
 ce
 
6. Thioddn 35% 
 ce 24. Low 6803 50% c
 
7. Velex6n ce 
 25. Thionex 35% ce
 
8. Etrofol~n ph 
 26. Furad~n 4-F
 
9. Und6n ph 
 (Fluidificable)


10. Bay 1937 
 ce 27. Orthene 50% 
 PS
 
11. Thimet 10% granulado 28. Pounce 
 ce 
12. Thimet 85% ce 
 29. Vydate L. 24% 
 ce
 
13. Disyst6n 5% granulado 30. Lannate L. 24% ce
 
14. Bidrin 80% ce 
 31. Ekamet ce
 
15. Lannate 90% ph 
 32. F.M.C. 54617 ce
 
16. Malathi6n 57% 
 ce 33. F.M.C. 54800 ce
 
17. Tamar6n 
 ce 34. Decis 2.5 % ce
 
18. Gusathi6n 57% ce 
 35. NuvAn ce.
 

De todos lo productos evaluados, el producto comercial Thiodan
 
35% C, fue superior de los demas, reportando altos porcentajes de mortanda,
 
del insecto.
 



PROMECA FE 

Diez aFnos de labores 
1978-1988
 

INSTITUTO INTERAMERICANO DE COOPERACION PARA LA AGRICULTURA 
PROGRAMA COOPERATIVO PEGIONAL PAPA LA FROIECCION Y MODEPNIZACION DE LA CAFICULIURA 
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Controlde la broca del fritto del cafeto* 
Ilypothenemis hampei 

BernardDecaay'* 

Introducci6n 

La broca del fruto del cafeto, Hypothen'nlus hwpdi (Ferrari, 1887), se ha constituido 
en los 61limos afios ccrno el principal problena entomol6gico do las zonas cafe.taleras dc Guate
mala, El Salvador, Honduras y el sur dc Whxico. So trata do una especie cuyas caracleribticas 
biol6gicos (adenis do su naturaloza no endmnica, por ser ex6tica) y la ausencia do enomigos
naturales d. importancia han pornitido su ripida adaplaci6n a varias zonas agroecol6gicas y 
un incremento acelerado do su poblaci6n, que obliga a los t&nicos y caficultores a utilizar 
modidas decontrol basadas la mayoria de las we'esecel control qu inaco. 

Esta plaga ftie dcectada por primera vez en Guatemala cn 1971, diseminindose luego 
hacia Honduras (1977), ,%1xico (1978) y El Salvador (1981).

La prictica muy genoralizada del uso dc insecticidas para el combate do ia broca ofrece 
una perspectiva poco alentadora en cuanto a la situaci6n del equilibrio quo guardan los cafeta
los en relaci6n con otras especes dc plagas polenciales, cuya presencia es cnd ,nica y quo cuen
tan ademis con onemigos naturales que manticnen sus pblaciones a niveles por debajo do los 
niveles criticos do dafio econ6mico. La eliminaci6n gradual de estos enemigos naturales ocasio
nari o ya esti ocasionando el surgimionlo de ]as plag;s potenciales al status do plaga, claves 
o primarias. 

Debemos reconocer quo es imposible erradicar la plaga, por lo quo es ia respons.ibilidad 
tanto do t6cnicos como productores desarrollar una estrategia do tontrol babada on los princi
piosy alternativas del nianjo inlegrado de plagas. 

Clasificaci6n y sinonimia 

La broca del fnito del caf-to rue d01ta i4, vez en 1836 por J. D. Westwoodr pzinera
quion la clasific6 dentro dl )generoI lypotl.encmus. En 196i, J. A. Graft Ferrari ia dcscribi6 

baihtada pur lar 
Min.'sis, hdias jxr eliii,'nwro Nortk: 1 E Ui -u. ntun61ogo de PR()MECAFE hasta el 31 de mayo de 1967 en su 

La claboracii6 de cste informe ha ,iJu grand'v eJ~ cpilad6n de las infurnacioncs y de las 

Informei. final (Mobreru de 19.;; aw.i,%d. 19S7).
 
E*uhrn6lugo iRCC-i'ROMLCIt.
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y abi6ticas. Do todos ls eshtdios realizados se sabe que la broca fiene una dispcrsi6n agregada 
o do contagic deniro del cafetal, e:to es, no so le encuentra infestando uniformomente todo el 
prodio, sino que en focos. Denitio do cada planta lamhitn so observan algunas bandolas m',s
infiladas que otras, siendo las dcl lercio modio las nuis infestadas. 

En lo referente a la altilud, s reporta que el rango 6ptirno para el desarrollo dc la broca 
esLj entre 800 y 1.000 m.s.n.m. A alturas mayores do 1.300 m.s.n.m. la broca gencraintente no 
ropres .nta u n problema ccon6mico. 

EsLudios desarrollad&5 en NWxico, Guaterm:1a, Honduras y El Salvador indican quc las 
poblaciones de broca son ,a)o,res en cafetaile! con sombra muy densa mientras que su incidencia 
Cs bastanle insignificanle encafti.ales al sol. 

La temperatura y la humedad (precipitaci6n) juegan un papel muy importante elcn 
inicio del atique do la broca. Los adullos permaneccn durane la 6poca seca en las cerozas 
abandonadas en la planta o en cl suelo, las cuales mantienen algunas veces gran cantidad do 
insectos (miis do 50) que saln de.ptJMs do la lvias. 

La allitud, la lemperalura y la humedad rt-lativa, ademis do influir cn las poblaciones
do broca y la duraciCin do su ciclo do vida, cjeLrcer, una gran influencia sobre ia fenologia do los 
cafelos, usto es, el inicio y el nthnero do la , floraciones, asi como los dias requoridos para que
los fruits alcancen cf grado do somiconsistencia (20%, do peso seco) quc es cuando la broca hace 
su mayor daflo. 

Es fundamental sefialar que la broca tione una capacidad inherente do diseminarse por
si misma do un predio a otro por medio del vuelo. So reporta quc ,taca con preferencia las 
cerezas do ia primera floraci6n debido a quo soji ,mis miduras. Es por Jo lanlo primordial 
conocer ]a fenologia del cafelo, especialmentllen Jo relacionado con el ntimero do floraciunCs y
]a proporci6ndo Irulos do cada floraci6n ya qu esto iniluenciard las poblaciones do broca. 

Do un eshidi, do din.imica poblacional do la broca del fruto Ilevado a cabo en 1985 y
1986 en Guatemala, so estableci6 que el porcentaje do frutos perforados en cl momnto dl 
primer corte do la cosecha cs ligado al porcentajo do frulos dafiados por broca al inicio dc 1a 
fructificacitn, por una correlaci6n do tipo exponencial (ver Figura 1). El conocindniot de e
 
Icy scri muy 6til al momeno do calcular los unibrales econnuicos.
 

Los esfuerzos hechos para el control bil6gico do la broca dcl fruto dcel caftto 
no han 
tonido mucho 6xitu hasta la ficha. Sin embargo, la eficiencia del hongo Bou,,ria issi;,,
el el control do csta plaga ha sido comprobada en fora exxrimental en Guatlmala, lion
duras y El Salvador. No so tiene hasta el momento ninguna experiencia en ia utiizaci6n do 
parasiloidcs. 

Evaluaci6n de insecticidas 

La recomndaci6n mis genoralizada para cl control quimico en M6xico, Guaten'la, El
Salvador y I londuras consisto en el uso del insecticida Endoulfin. Sin embargo, las opinimws
discrepan sCgtin 1os autores y los paisos en cuanto a a dusis por utilizar: ia recornendacih on 
Wlxico es do 210 g de ingrudiete activo por hecli ia; on Guatemala y en Honduras es do 525 g

i.a./ha; on El Salvador es do 750 g i.a./ha; at,ui so puede recordar que en Africa se recomieiida 
1.000 g i.a./ha. Do los ensayos hechos por POMECAFE, se nwostr6 quo 525 g i.a./la prop'or
ciona una eficiencia no superior al 7011. P.rr c-o, so muni, un ensayo en 1987 para determinar la 
dosis que brinda un buen contrul a menorcoblo. 

La poca recomendada para hacer ia aplicaci6n del insecticida (a vece son dos aplica
ciunes) es cuando el nito do la floraci6n reprmeontativa esti en el estado do semi-consistencia 
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Filura .	 Porcentaje de Iruto perforadols en el momento de b cosecha sgdn el porcentaje de frulos perforados Al 
snomento del contiol 
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y"tambi6n cuando hay un 5% de fnztos perforados. Sin emb~rgo, ae los estudios do dinzimica 

poblacional do Ia broca hechos en Mexico y en Guatemal3 por ANACAFE/1PROMECAFE, so 
pudo demcstrar quo los frutos tempranos fura dc 3poca, son los prirneros dafiados por la broca 
y, por tat raz6n, seria rnuy oportuno adolantar Ia poca do aplicaci6n. Por lo tanto, conveonlria 
hacerla cuando los (rutos temnprano ya son consisLenteS y cuando los frutos de la prinlera (to
raci6n representativa permanecen ain lechosos, con el fin de proteger esos tltimos frutos. Eso 
ocurre do los 2.5 a 3 mcses despus de La primera floraci6n represontativa en zona do baja altu
ra y do los 3 a 3.5 moses en zona de nmL'dia altura. 

Para la aplicaci6n, so rLecomicnlda usar 430X a 500 litros por hoct~irea do rmezcla del insec
ticida con agua (e1 equipo do aspersido deLbe calibrarse prcviamentc). E,,ta tI, nica represonta 
una carga financicra alta en mano de obra para Iaaplicaci¢,n y para ei traslado del agua. PFur 
eso, en un estudio manejaido por ANACAFE/Pi'ONIECAF:E, se doenostrd q~:e unas t, nicas d.e 
aplicaci6n a bajo volumen (71) I/ha) COl tna do'sis do [-ndoJulf~in, do 525 g/lha brindatm tna 
eficacia por io menos igual a Ia 1e Los uquipo~s quo siicle utilhzar:,e. 

Oiro estudio Ilevado a cabo p:or AN:\CAIE/iPROMLCAFE revelo quo se puLedenI hacer 
mozclas do varios agroLquimicos y aplicarlas .'in problcna para ahorrar trabaja o nuno do ubra 
aun cuando las tpocas do aplicacido paraI cada uno do los tprodiucto coincid .n n ua misma tern
porada: so demostr6 quc no hay si~hLrgia COmfo taiipoco antagonisflo Cen la solucidn del comlpULS

to tformado por Ensosulf~in y oxycloruro do cobro o por Endosuif~in y oxycloruro de cobre mis 

urea. 
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Un estudio realizado por IHCAFE/PROMECAFE ens i6que corno insecticidas altemos 
prornisorios, se puede nombrar a Pirirniphos methyl (Actelik) a la dusis do 750 g i.a./ha y
Clilorpyriphos (Lorsban),a la dosis dc 545 g i.a./ha. 

Evaluad6n de prActicas culturales 

Controlmanual 

El control manual consiste en la recolecci6n do todos los frutos quo han quedado en el cafe-
Lal despu6s de la co;eciha. La recolecci6n d,: los irutos del sulo se denornina "pepena" v 1a de 
los frutos dejados en ]a planta sc denomina "repola". La climinaci6n do los frulos perioraJos 
proenientes do las floraciones locas se Ilamia "repas,". 

Estos frulos quo quedan adheridos a las plantas y caidos en el suolo sirven de alimento a 
la broca durante el periodo mis critico do su subiistoncia quo equivale al .iiempo iransurr2,, 
desde La finalizaci6n de la cosocha hasta que Jos futos do las primeras floraciones do ]a si
guiente cosecha alcancen el grado dc consistencia adecuado para que la hombra empiece su 
oviposici6n. 

Para quo esta medida lenga &xito es indispensable quo sea ejecutada por la mayoria de 
caficullo,'es do u.ka zona, ya quo existe liaevidencia do quo la broca hembra adulta iene ia 
capacidad inherent- do infestar nuevos predios a ravts del vuelo. 

La finaliqad do esta mLdida es eliminar o dificultar las condiciones quo pudieran contri
buir a la supervivencia dc ia broca en el campo durante la poca en quo [ano hay frutos en
planta; reducir drAsticamente el nimoro do brocas; y :ealizar la reducci6n do ia plaga antes de 
b floraci6n del caf6 (control preventivo). 

Los pequeos caficultores pueden desarrollar cta actividad ulilizando de obramano 
familiar. Al realizar una cosecha so recomienda tonLir todas las medidas sanitarias posibes, 
e:specialinente cn zonas donde la mano do obra es esca.s, con el objeto do dejar la monor ca..U
dad posiJe do frutos en el suelo y las plantas para minimizar asi las probabilidades do sobr.-
Oivencia ciel insocto. 

Argumentar quo el control manual es mu), costoso no tiene justificaci6n si consideramos el 
aliorro quo se cloriva al disminuir el n6moro do aplicaciones do insecticidas por el porcentaje dc 
infestaci6n cada vcz menor en las futuras fruclificaciones. 

Al disminuir :as aplicaciones do insecticidas so esti tambi6n reduciendo al minimo ia
contanijnaci6n del medio anibienke, el peligro do residtos do plaguicidas en la pulpa y i grano 
de cafW, y prTserva la fauna benfica. Adem..is, segiin evaluaciones hechas po. LClnicos dlso 
Instituto Salvadorflo del Caf6 (ISIC), los cos:os do mano do obra que ocasiona el control rr
inuai so componsan con e-valor del caf6 recogido, especialmente cuando el valor del caf6 0,3 

altu. 

G.',trolcultural 

El control cultural consiste en la utilizaci6n do pricticas agricolas ordinarias, o algunas1IkIdificaciones do ellias, quo p.rmiJ.en m.inipular LI a.groccosistcma del caf.lal con el proIi:a
dk.mantener las poblaciones do Iroca a nivules tolerables, procurando el ambionte mens
 
lavorable para su desarrollo, reproducci6n y disp.,rsi6n. 
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Los cafetales quo presentan mayores porcentajes dc infestaci6n do brocalos cualhs no son aquellos enhay regulaci6n adectuada do la sombra, mal manejo del tejido productivo,inadecuado control dc malezasy carencia do progranas do fertilizaci6n. 
L,,s pricticas agron6micas quo se dWn implemontar en un programa do mancjo integrado dc la broca son las siguientes:
 

" Regulaci6n dc la 'sombra del cafetal. flay quo realizar esta 
pricli:a cada aio, regu
larmente.
" Poda do los cafetos. Proporcionari mayor venuilaci6n e iluminaci6n dentro del cafetal; esla prtctica no s61o incromenta la producci6n dcl cafolal sino quo es adversa a!comportaminto dci ins.cto." Control dc malezas. Sc dcbe realizar una limpia inmedialamente despu6s de la cosocha para facilitar la ejccuci6n del control manual (pepcna y tepela).* Fertilizaci6n adecuada. *Los cafetales bien fertilizados producen cosecha misunaabundanle y prescntan iruna floraci6n nis uniforme (pocas floracionvs locas). Cuandohay muchas floraciones en un cafctal, ]a incidencia do la broca es mayor poique sopueden presentar varias generaciones do la plaga en el transcurso do Ia formaci6n dola cosecha. 

Determinaci6n de las p6rdidas en caf6 causadas por broca 
Las p6rdidas on caf6 causadas por ]a broca del fruto son do dos tipos: cafda do frutos perforados en el transcurso de ia frucificai6n y ptrdidas do peso on la cosecha por una baja conversi6n de cereza a caf6 (pcrgamino u oro).Es preciso suniar esos dos tipos do p6ididas, lo quo nunca habian hecho los estudios anteriortes. Por otru lado, nunca so habia concedio importancia al valor anexo title i ca dosegunda calidad y el do nata inientras que s6lo so habia tornado cn cuentapara exportaci6n. Esto significa quo las p6rdidas en la conversi6n cereza a caf6 son un poco ineis 

eocaf( tie prirncra 
bajas quo lo quo so pensaba. 

Caldadefrulos perforados 

D varios ensayos manejados por ANACAFE/PROMECAFE, se pudo sa,:ar una 1.y quomuestra que el porcontaje de frulos que cac en el franscurso do i]atamente proporcional fructificaci6n (y) es estrical porcentaje do fautos perforados al inicio do la fructificaci6n (x)
(Figura 2): y = 0.5 x on zona baja 

y = 0.8 x en zona media.
 
Ese porcentaie do caida do frulos determina 
un porcentaj.! do prdidas en caf' cobechado

estrictani.nte igual. 

Pirdidasen caf;por el gradode infrstaci6nde los ft utos cn la cosecha 

Los filtimos resultados quo e tienen son los de los ensayos preliminares d ANACAFE/
PROMECAFE, en los cualos so calcularon con v'aros porcenmajes do infestacitin en iacosucha las
convorsiones de cereza a caf(, resbando dcl valor dcl caf6 do primera perdido cl valo "
 
de segunda y denaba. 

del cat 
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Iigura I. Cafda de fruloo por a bro:a tn ei Lrancuroo dc la frutificad6n 
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0 Zoiabaja(..05) * Zrx nxIa(a.OA) 

Asf se nota que el porcentaje do p~rdidas do peso en ia cosechz (y) es proporcional al
porcentaje de frutos perforados encontrados (x) (Figura3): 

y = 0.224 x e,. zona baja 
y =0.337 x en zona melia. 

Las p(rdidas totales son la suma do las p&didas por caida do frutos y do las p'.rdidas enla conversi6n de cereza a caf6. Es preciso toinar en cuonla esas prdidas totales para el cllculo
del nivel y del umbral econ6mico de dafio. 

Control integrado del caf6 
La ananera mis racional y econ6mica do controlar la broca es a trav6s dol seguimiento dolos principios del Manojo integrado do Plaas (01').Sc trata do un mttodo ecol6gicamenteorientado, quc utiliza diversas Itcnicas de control, conibinadas arm6nicamente en un sistemado niancjo do plagas, tratando do protoger, pic:,rvar e incroenntar los agentes bi6ticos do inortalidad natural, tales como parasitoides, dcpredadores y pat6geaos.
En el MIP, cuando so necsitan procedimicntos do control artificial como aplicaciones doplaguicidas quimicos o biol6gicos y liberacienos tieinsoctos enton6fagos, 6stos se aplican dlrodo mis selectivo posible y tinic.ninte cuando su empleo est justificado dcsde el punto do 

Vista ccon6rnico y ccol6gico. 
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El objelivo final del MIP es producir los mi.ximos beneficios al coslo mininio, leniendo encuenta las restricciones ccol6gicas y sociales existcnies en cada ecosistema y la conscrvaci6n a
largo plazo del ambiente. 

Control manual y cultural
 

Las actividades para esos controles 
se definicron y explicaron anteriormente. S61o screcordara o siguiente: 

Control manual. Consta do ia pepena, recolecci6n do frulos dejados en el suclo, y iarepela, recolecci6n do frutos dejados en la planta. Dentro del MIP es una obligaci6n para elcaficultor, niAs quo lodo para el pcquefio caficultor, realizar esas dos aclividades que lepermiten bajar las nuevas poblaciones do broca y de esta fornia disminuir las aplicaciones doimn icidas. 
El repase (eiiminaci6n do los frulos perforados en el transcurso do la fruclificaci6n) lopuede hacer el pequeiho caficultor que nunca lacc aplicaciones de insecticidas, porque esaactividad pide mucha mano dc obra para una finca grande.
 

Figura . Pirdidas tn ca&M "gdn allitud de primera, de 
 scgunda y nata 
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Conlrol cululal. Consta do ia rcgulaci6n do sombre, ia od3 dc los cafetos, el control dc
mlezas y una fertilizaci6n adecuada. Sin emlbargo, L'sas pricticds agron6micas que crean un
ambiente menos favorable al dcsarrollo dc la broca no son eb!pocificas para el control dc ]a
broca, sino quo son obligatorias on un buen mancjo de tn cahetil, porque debido al costo delcontrol, es nocesario aumentar la productividad do un cafetal antes dc controlar plagas y
enfermedades. 

Control biol6gico 

En vista dc los grandes bencficios ccol6gicos y econ6micos derivados del control biol6gico, so recomienda a los t6cnicos or control de ia broca on los paises do la regi6n dc PROMECAFE 
iniciar lo antes posible las siguientes acciones: 

" Validar la cfectividad do varias concentraciones dtl hongo Bwuweriabasqsiana.
* Dosarrollar mltodos pr.icticos para la cria nusiva do es'te hongo.

" Estar on constante 
 contacto con los investigadores dcl Consejo Interamoricano,

Econ6mico y Sxcial (CIES), para obtoner do ellos ejLmplares del parasitoide Prorops
nasuta e imp:ea.ntar on sus rcsp.ctivos paises su cria masiva para una posterior
liberaci6n on el campo. 

Control quinico 

Cuando los m~todos do control recomcndados anteriormnente no son suficientes para mantenor la plaga a nivclos tolerables do daio, el fitoproteccionista so ve en ]a necesidad do utili
zar el control quimico corno tiltima alternativa. Sin embargo, antes do efectuarlo, so &-be
primero detLrminar el umbral econ6mico de control quimico en cl cual est- basada la dociii6n 
do control y luego muestrear la poblaci6n de broca. 

Dclernniarel umbral condmico dc control quinico 

El nivel econ6mico do daio es la dcnsidad minima do poblaci6n do bioca a partir do lacual comidenzan a producrse pirdidas econ61nicis quo Iustifican el costo do las medidas de 
control. Ese nivel deponde: 

* Dcl costo dcl conirol: precio do hos pradctos, precio do ]a mano do ol;ra, depreciaci6n
dcl equilm do aslx-rbion. 

" Dcl procin dcl cal'6. 
" Do la producci6n dcl cafetal, dado quo tin mismno porcentajo do pi3rdidas entre un 

cafetal do baja produccitin y otro de alia producci61. proporciona pcrdidas reales moy
diferenivs. 

" Do las p rdidas por irca en el caf boneficiado. Esas p6rdidas st.guin ]a allitud son 
descritas en el capituloa,lrior: 

y= 0.22 x un zona baja 
y = 0.34 xcn Alna media. 
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4 
Controlde residiosde pinguicidas
 
zisndos en caffi
 

NorbL'rlo Urbir.. 
Zia2 U.)jci* 

Conccptos generales 

Para los fines do la Comidsi6n do Codex Alirnontaritis (1977) se entiende por residuos %-;
plaguiacidas cualquier sustancia o mezcla do sustancias encoiltrada en los alirnontas para Jihonmbre o los anirnalesqu resulta dol uso do un p!b'guicida y quo incluye cualquicra de sus dt:-vados, tales corno produclos do dogradaci6n y conversi6n, metabolitos, productos do reacci6n e
iMp~irozas quo so considoran importantos dL'sde el punto do vista toxicoidgico.


La informaci61t subre ]a frecucuicia do residuos se obtione con ei prop6sito de c~riila cantida.d m$irnai probable do rosiduos onl h cobeclia cuando el prod ucto quimico Se otliza

!.iguiL'ndo rccomondaciones reconocidas coino buenas pricticas agi icolas.
 

La reuni6n conjunta FAO/OMIS y el conmil 
 del Codex pawa residuos dc plaguici~as do-'non coino "prictica agricola corrocta", en el usa de plaguicidais, "el tiso oficialrnonte ,ezonic.
0hoaulorizadu doc plaguicidas bajo condiciouL's pricticas de cualquicr fase do prci UCCIC . .alinaconniinto, transporte, distribuci6n y proces.uieinto do alimontos, o cualq uier c::o F,
ducto agricola tonienIdo en cuenta his variaciones y requisitos entre regionos y dentro do ca- i
regitin, asi conio las cantidades niiniinas noco~,rias para coInsegiir un control adccua-a, a,-*..
cJIndo los plaguicidas do tal forma 
 quo dojon los anonores rosiduos pr.icticamento pzc-ib!es yioictil6gicarncnte aceptables. El uJc) "reconidad' o autorizido" so refiore a los pr&c--c1iniic.

It)s, incluycndo ]a formuiaci6ii, dusis, frectiencia do aplicacin e intervaios anteriores a Li
ftxo)LocCi6r., aprobados -xrlas aulorid~ides pril'IL~

La cantidad do residuos quo so deposita dentro o sobro el producto vegetal d&F'*nde d.diferc'ntos parirnoros do gran importancia, enI pairticular: diluci6n por crecirniento, rolaci,Vcrr la suporficie d1*.lcultiv'u y su voluinon, volificidad th-l dcp6silo del plaguicida y ra~dt'adtsorciton y ahsorcidi) en ]a %uiperfic dt'l tvjido. Los rebidLIOS rL'sultantes do la aphc.zci.3n deil.'1guicidas segi~l n n IIOo &110u y en dviL'rminados pL'riudas y dosis variar.in %:o~i~n~-ILLierdo con el lugar y el dim. 
Los limitos do diclia variaci6n son iiortantes j)JFJ evaluar ]a inocuidad y et~tblot:c:r1-I limlites miximios do los rosiduos (UH0R. PI'a obtener 105 dalos0 flecLsarios para c-zre fin ci

rcIx analizar cosoclias obtunidas do cultivos trataidos con Jplaguicidas conocJcs, en 1,s 

11" enl et j'.iii-,;is. CA.Iw~mrCArE.It'cj161 
1-11aenMolloloi1C.A-PR.MLCAMi 
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Recomendaciones 
" De acuerdo con los resultados obtenidos en los anilisis, considerados cono prelimi

nares, sc recomienda que PROMECAFE continde con esle estudio a nivel regional por 
un minimo de Ires afios consecutivos. 

" Continuar con investigaciones sobre el pcriodo de vida y degradaci6n de los plagui
cidas usados en el combate do enfermcdadcs y plagas del caf6, ya quc los muy persis
lentes reprcsentan un peligro para el medio ambiente a mediano y largo plazo.

" Que los ensayos sobre residuos se concentren en las 6pocas dc aplicaci6n establecidas 
experimentalmenle en cada pais para el control de plagas y enfermedades del caf6. 

* Realizar estudios de degradaci6n de los plaguicidas en el suelo.

" Ampliar los anlibis de laboratorio en cafh oro a loslado y molido asi como a caf6 be

neficiado en seco.
 
" Continuar con ]a capacitaci6n do los 16cnicos encargados dc 
este tipo de investiga

cioncs. 
" Que el Reglamcnto sobre Registro do Plaguicidas sea promovido por los gobiernos do 

los paises para su aceptaci6n y cumplinrdento fiel. 
" Que OIRSA elabore un listado de productos cuyo perjuicio sc ha comprobado a nivel 

mundial en ci modio bi6tico y no bi6tico. 
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Anexo
 
Cuadro 1. Descripci6n de los ensayos supervisados sobre residuos de plaguicidas 

Ubicad6n Fecha Vanedad 
de 

siembra 

1' 

GUATEMALA 

San Pablo 06-78 Catura -08 
jocopflas,Suclutepquez 29-05 

24-06 
30-08 

San Antonio, 06-82 Caturra 29-08 
Suddiiep~uezy 

23-03 
21-06 
29-18 

I IOMDURAS 
Trinidad, 06-80 Calurra 26-07
Santa BArbara 

17-06 

01-08 

San jer6nimo,
Comayagua 06-81 Caturra 01-08 

07-06 
07-06 

ELSALVADOR 

Col6n, b Bourbon 25-07 
La LlbeTtad 

28-06 

Apaneca, b Bourbun 30-08
Ahuacharon 

27-06 

a DDA: dLis depu6si de aplicad6n.
b TIcncnunacJjddd25a30,uos. 

Aplircciones 
1985 

2m 3& 

24.10 

29-07 24-08 
24-10 
24-10 

15-10 

23-07 15-10 
15-10 
15-10 

03-12 

26-07 03-10 

03-12 

27-11 

01-08 28-11 
01-08 

02-12 

3008 02-12 

04-12 

13-03 04-12 

1fl4 

Cosecha de las 

fnutstras
Plaguicidas despiai, de la 

aplicacidn 
(1985) a 

IDDA 7DDA 2IDDA 

Wvlclon 25W.P. 25-10 
y Tilt 25% C.E. 
Ftddasc-ricos
 

Thiudan 35 C.E.
 
Malathion 57% CE.
 

B yleton25IV.P. 1610 05-11 
Ylt 25% C.E. 

Fungicidas cpipDxs 
Tliian35C.E. 

Malathion 57% CE. 

Ba',.lon 25W.P. 04-12 12-12 27-12 
y Td125% C.E. 
Fungicidj copricos 

Thiodai35 C.E..Pc hkthion 40% CE.
 
Malathion 57% CE
 
Baylehon 25W.P. 
 29-11 06-12 20-12 
yTdt25%CE. 

Fun'idassctipricos 
Thiidlan'35lP'rfeklthion CE.,40)% C.E.
 
MItallhioni 57% C.E.
 

B ylon 25W.P., 03-12 09-12 23-12 
Ti 25 C E,
 
Plalivay,20". C.E. y

Thij-bn 35 C.E
 
Fugicdas cipricos
 

fokn2SIV.P, M12 11-12 25-12
13alei25p%CEE,.
Pl'hiavx 21o, C.E. 
y Thixtui 35 CE 
Fuzi0ciJ"s ctpricos 
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(Cuadro2. Rcsuinn de resultado de residuos de plaguicidas 

FUNGICIDAS CUPRICOS 

PLACUICIDA DOSIS RANGOS EN mgIkg (ppm) RESIDUO 

Concenlraci6n Litros$d * 7DDA 21 DDA 
Kg .a 1 DDA D 

Ohich'ruodeCu 035-050 2.50-4 60 Kg 11 75-2300 11.25-20.03 11.25-19.70 Cobre
 
SW.P.
 
OilOorurudeCu 070-1.03 5 009.2)Kg 1000 21.00 11.70.20.60 11.0020.00 CA re
 

(IJLO CUpIJ1o 50 W' 
P 

035-0.50 2.504.60 Kg 11752235 11.3a122.30 11.702110 Cotre

0, ,0Cupr, -150W 070 1.00 5009 20Kg 12 2021.60 123521.10 11.702100 Cobre

(hid'rurodeCu 0.350.50 2.504 60Kg 051-0.65 0.50-0.92 0.46-0.95 fllorn 

Mid.'rurodo Cu 0.70-1.00 5.[X'-920 Kg 0.50-070 0.43-0.79 0.44-0.90 Plomo.R)W.l'. 
Oi,ho Cuplo.so) 0 WI) 0350.50 2.504.60 Kg 0.56-084 0.48-0.86 048468 [Iom

C ,do C~l ro!,o 50 WI' 0.70-1LX) 5.00.9.20 Rg 054-0.71 0.47-0.85 04S- .6 41no
 
1IF 1.10 25.21.0 1000 2000 11 .10 1 tO Cot re
-1 

11".S1 IGO 0-05&-0.72 0.46-0.72 0.45.1.00 Coble 

SI'soducto Comcta).
 
"DDA:Diab dL-. pucd de la tilima alicaa6n.
 

Ctiaidro 3. Resumen de resullados de residlIos de plaguicid.s 

FUNGICIDAS SISTENIICOS 

I[AGUICIDA DOSIS RANCOS EN mg/kg (ppm) RESIDLO 

Concentrici6ii Liluos de 
Kg(% ia.) P.C./ha 1 1)DA 7DDA 21 DDA 

11.1)MiIon 25 V.I'. 0.10 1.428 2.010 Kg 0 W2-2 W 005-0.10 0.04-1.15 Tria "L-'. 

IBJ t) I lo 2 5 W .P. 0 20 28 5 6 40 0 Kg O(- I. 1 00 0.40 0.0 1037 Tri :- .. 
It a)Idonl25 W . 007 0.728 1.2S, L Oik-O.12 0.04 (1.05 0.13-01r/ Tri.3.1 -

11','h-'hm%25C.E 014 145c-2 57S1. L W .0 12 0010.07 OU1.O. "la

til 2i C.E. 0035 0 5W 0714 L Ot 2.1.72 002-062 0.3313 '13 

I'll 2 C.E. 007-014 10 1.42 L 001 -013 0 20 05 0.01 0.05 Pzr.-,, 
•Il-1'(O. ND" ND ND 

DnA . DI.,, d-.jpus do la iluniaaiiaa5an.
 
ND-Nu dcb'ecl1.
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Cuadro 4. Resumen de resultados de residuos de plaguicidas 

INSECTICIDAS 

PLAGUICIDA DOSIS 	 RANCOS EN mg/kg (ppm) RESIDUO 

Concentraci6n Litrosde I DDA 7DDA 21 DDA 
Kg M La.) P.C./ha 

Thiodan 35 C.E. 0.14 i.428-2.040L 0.01-002 0.01-0.01 0.01-0.01 	 EndJ!2:ijn I
Su~fJld de 
End,.-uiijn

Thiodan 35 C.E. 028 2.851-4.OSO L 0.01-0.04 0OI-.03 0.01-0.02 	 End,bu :an I+ 
Sulfato .e"Faid,)tl;.;an
 

Thodan 35 C.E. 0.06 0.412-0.762 L Twazas 0.01 Trazas-0.01 Trazas- 0.0 	 Endo.u!:an I. 
Sulfjt,),:e 
•Elldobuhanl
 

Tbiodan 35 CE. 	 0.12 0.884- i.56 L Trazas -0.01 TrazasD.01 Trazs Enduhu!,an I + 
sulfilo-le 
Endosuhan
 

Malathion 57% C.E. 	 0.17 1.071-1.530 L 0.01-0.33 0 03-0.07 0.03-0.16 	 EndovsL;an I,+ 
sullo,ZO 
Endlo:u' .n


Malathion 57% C.E. 0.34 2.142-3.0t 0 L 0.02-0.46 0.01-0.02 0.01-0113 n I + Endosi lia 
suffato do 
Ejido.- :an 

Pedfekthion 407 C.E. 	 0.06 0.72&-0.765 L Trazas-0.15 ND"* ND 	 FjidosuLJfan I + 
Sulfalto do 
Endubultan

Perfekthicn 4o% cF_ 	 0.12 1.44-1.53 L 0.05-0.43 ND ND 	 Encloulian I+ 
Sull'al
,.e
 
"'ndasultin
 

•DDA= Dias despus de la Wftiraaplical6n,
 
"ND=No Dclectado.
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ItJSTITUTO If.'EPA''£RICAf'O DE COOPERAC16J PARA LA AGICULTURA - IICA 

OFICINA EN GUATEMALA
 

PMKCTO REGIR DE WU DE EMS DEL CAFE 

AID/ROCAP No. 59&-00 

INFORME FINAL
 

- MAYO 1987FEBRERO 1985 


£ 

"CONTROL DE LA BROCA DEL FRUTO DEL CAFETO"
 

CAFE""CONTROL'DE RESIDUOS DE PESTICIDAS USADOS EN 

Norberto E. Urbina
 

Entom6logo de P.1OMECAFE
 

EN CONJUNTO CON:
 

- Asociaci6n Nacional del Cafg (ANACAFE)
 
- Instituto Hondureo del Cafe (IHCAFE)
 
- Instituto Salvadorefio de Investigaciones del Caf6 (ISIC)
 

Mayo, 1987
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VI. CONTROL DE RESIDUOS DE PLAGUICIDAS USADOS EN CAFE
 

A. CONCEPTOS GENERALES 

Para los fines de la Comisi6n del Codex Alimen
mentarius (1977) se entiende oar residuos de plagui
 
cidas (pesticida) cualquier sustancia o mezcla de
 
sustancias encontrada en los alimentos para el hom
bre o los animales, que resulta del uso de un pla
guicida y que incluye cualquiera de sus derivados,
 
tales como productos de degradaci6n y conversi6n,
 
metabolitos, productos de reacci6n e impurezas que
 
se consideran importantes desde el punto de vista
 
toxicol6gico.
 

La informaci6n sobre la frecuencia de residuos
 
se obtiene con el prop6sito de determinar la canti
dad mnxima de residuos que es probable se encuentre
 
en la cosecha cuando el producto qufmico se utiliza
 
siguiendo recomendaciones reconocidas como buenas
 
pr~cticas agrIcolas.
 

La Reuni6n Conjunta FAO/OMS y el Comit6 del Codex
 
para Residuos de plaguicidas, define como "orfctica
 
agricola correcta en el uso de plaguicidas ,"el 
uso oficialmente recomendado o autorizado de plagui
 
cidas bajo condiciones prfcticas de cualquier fase
 
de producci6n, almacenamiento, transporte, distribu
 
ci6n y procesamiento de alimentos, o cualquier otro 
producto agrfcola, teniendo en cuenta las variacio
nes y requisitos entre regiones y dentro de cada re
 
gi6n, asl como las cantidades mfnimas necesarias 

para conseguir un control adecuado, aplicando los 
plaguicidas de tal forma que dejen los menores resi 
duos pr~cticamente posibles y toxicol6gicamente acep
 
tables. El uso "recomendado o autorizado" se refie
re a los procedimientos, incluyendo la fonrmlaci6n, do
 
sis, frecuencia de aplicaci6n e intervalos anteriores
 
a la recolecci6n, aprobados por las autoridades per
tinentes".
 

La cantidad de residuos que se deposita dentro o 
sobre el producto vegetal depende de diferentes parg 
metros de distinta importancia, en particular: dilu
ci6n por crecimiento, relaci6n entre la superficie
 
del cultivo y su vol6men, volatilidad del dep6sito
 
del plaguicida y grados de adsorci6n y absorci6n en
 
la'superficie del tejido. Los residuos resultantes
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RESUMEN DE RESULTADOS DE
 
RESIDUOS DE PLAGUICIDAS
 

rNSECTICIDAS
 

D 0 S I S Rangos en mg/Kg (ppm)pLAGUICIDA
 

Ccncentra Kg ]itrs rce
 
(t i.a.) P.C.Aia. I DDA* 7 21
DDAO DDA' 

Thiodan 35 C.E. 0. 14 1.428-2.040 L 0.01-0.02 0.01-0.01 0.01-0.01EndosulfanI
 

Thiodan 35 C.E. 0.28 
+ Sulfatc de

2.851-4.080 L 0.01-0.04 0.01-0.03 O.01-0.02Endosulf n 

Thiodan 35 C.E. 
 0.06 0.442-0.782 L 
Trazas-0.01 Trazas-O.OITrazas-0.01
 

Thiodan 35 C.E. 
 0.12 0.884-1.564 L 
Trazas-0.01 Trazas-0.OlTrazas
 

Malathion 57% C.E. 0.17 1.071-1.530 L 0.01-0.33 
 0.03-0.07 0.03-0.16
 

Malathion 57% C.E. 0.34 2.142-3.060 L 
0.02-0.46 0.01-0.02 0.01-0.03
 

Perfekthion 40% 
C.E. 0.06" 
 0.720-0.765 L Trazas-0.15 
 ND ND
 

Perfekthion 40% C.E. 0.12 1.44-1.53 L 0.05-0.43 ND ND 

DDA = Dias despus de la iltima aplicaci6n
 

ND = No Detectado 

Trazas = Valores menores a 0.01 mg/Kg (ppm) 
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E. CONCLUSIONES Y PECOMENDACIONES 

1. El origen de los residuos de Plomo v Cobre no sepudo establecer con claridad, debido a que los
niveles de residuos en mg/Kg de estos dos elemen
tos, 
en granos de cafd provenientes de Parcelassin aplicaci6n de fungicidas cpricos, es similar
a los que se encontraton en el caft 
Droveniente de parcelas tratadas 
con cDricos.
 
2. -Los rangos Dromisibles de Plomo para varios productos alimenticios van desde 0.1 ppm hasta 2 DoM,seg6n datos del Codex Alimentarius (Anexo 2). Losrangos de 0.5 a 1.0 DDm encontrados en estos ensayos pstfin dentro de lo njrmitido. 

3. 
Se han encontrado residuos de fungicidas sist~micos 
(Triadimefon y Propicanozo]) 
v de insecticidas
(Endosulfan, Dimetoato v Malathion), que no tienen
establecidos tolerancias Dara cafd, Dor la Agencia
Estadounidense para la Protecci6n del Medio Ambien
 
te (EPA) (Anexo 1), 

4. 
Los niveles de residuos de todos los productos son
mayores en 
los ensayos de Honduras, debido a que
al 
usar mayor cantidad de mezcla de as'ersi6n, se
hizo un dep6sito mayor de ingrediente activo Dor

Area.
 

5. La precipitaci6n pluvial en 
las zonas donde se establecieron los ensayos en Honduras es 
mucho menor
que en las demos 
zonas de El Salvador y GUatemala,
lo que pudo haber tenido influencia sobre el mayornivel de residuos en Honduras. 
 Por otro lado, los
niveles de residuos son m~s bajos en Guatemala,don
de la Drecipitaci6n es bastante alta. 
6. Se recomienda hacer anflisis de caf6 tostado y enen taza, de acuellas muestras que presentan los ni
veles mis altos de residuos.
 
7. 
En tuturos ensayos, cuando la dosis se presente en
concentraci6n 
(%), se recomienda que la misma sea
hecha en % de ingrediente activo y no de Productocomercial. 

8. Se recomienda hacer mfs investigaciones de invernadero y campo, para determinar con exactitud el ori
gen de los residuos de Plomo y asI 
evaluar la con-tribuci6n de las diversas formulaciones de fungici 
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das 	cripricos en el contenido total de residuos.
 

9. 	Se recomienda que las muestras de cafd de los en
sayos de residuos de la cosecha 86-87, estableci
dos en El Salvador, sean remitidos lo antes posi
ble al ICAITI, para su anflisis.
 

F. ACCIONES DE CAPACITACION
 

Se reallz6 en Guatemala, los dfas 24 y 25 de Fe
brero de 1987, un Curso Taller Regional sobre Residuos
 
de Plaguicidas usados en CafM, donde se dieron a cono
cer los resultadop delos ensayos de'la cosecha 85-86.
 
En los Anexos 3 v 4 se presenta el Programa y la Lista
 
de los participantes al mismo.
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IY'.\111.\(O\' li. 
 DOMIS Y .Mr.D:!1l ITF A1I.ICACIOMI'S D- f.I, P..%A rlM.,VTOL 

WE BROCA DEL FIdhJO DEl. C1l*170 (lh.pothICemusL harmiei Fcrr.). 

Ratl lsafas 1&i6: 

Ricardo Zelnya R.**1. .SU.E 

Con el objeto de dtcrmina.r la dosis y el nLzmcro de aplicaciones de Endosul
fan econ6micanentc eficientes en el control de la broca del fruto del caf6
 se evaluaron las dosis dc 1.0, 1.S, 2.0 y 2.5 litros de Endosulfan (Thiod'

35 C.E.) por hect~rea. 
Por cada dosis se evaluaron 12 parcelas (4
con una

aplicaci6n por afo, 4 con dos aplicaciones y 4 con tres aplicaciones espa
ciandolas cada 30 dfas; 
con un testigo absoluto.
 

Se realizaron 4 muestreos, dos a los 8 y 30 dfas despu6s de la primera apl.caci6n de tratamientos, otro a los 6 dias despu6s de la segunda aplicaci6n
 
y el ditimo a los 5 dfas despu~s de la tercera aplicaci6n.
 
El muestreo'consisti6 en colectar 30 frutos brocados por parcelh 6til, a los
cuales mediante disecci6n se les detemin6 las brocas vivas y muertas, tanto
al estado adulto como larval. 
 Tambi6n se determin6 el nwero de frutos qu& 
fueron perforados y abandonados. 
Para el anf1isis estadfstico, los datos fueron transfo,-mados a / x * 1. Se
us6 la f6imula Abbottpara establecer la eficiencia de los prodiczos.
 
Se er.le6 el disehio de bloques al azar con 13 tratamientos y 4 repeticiones,
usando parcelas de 16 plan:as (4 por lado); donde la parcela Oitil la confi
tuyeron las cuatro plantas centrales. 

Todos los tratarnientos en que se aplic6 Endosulfan fueron efectivos en controlar la broca, anaizando el nfimero total de Irccas muertas, se cncontr6
 que la dosis de 2.5 Its/ha, aplicado 3 veces al afio fue meior que la de 1.C

Its/ha, aplicado una vez/afio, al nivel de S% de probabilidad segtim la pr..
ba de Tey. 

• Ing. Agr., U.Sc., Coordinador del Programa d. Fntomclogfa, IHCFE, San 
Pedro Sula, Honduras. 

•" Ing. Agr., Coordinador del Programa Roya-Broca, I'FCAFE, San Ped'ro Sula,
 
Hoinduras. 
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lar Ia broca. 

- El Thiodan aplicado a una myor concentraci6n mostr6 toner tm efecto mas 

prolongado en in mortalidad de brocns quzc cundo se aplic6 a dosis rns ba

jas. 

7. RE.C(..I)\CIO.TES. 

Bajo las condicioncs del estudio se puede rccowcn, ai lo siguiente: 

- No hacer rnas de 2 aplicaciones anualcs de Endosulfan para el control de 

la broca. 

- Si dcspu6s de reali:ar w, iestreo do la finca la infestaci6n estS entre 

S ),100 de infestaci6n sc rcconienda reali:ar umicamente una apliaci6n 

de Endosulfan (Thiodan 35 C.E.): a raz6n de 1.5 lts de producto comercial 

por ha. (325 gr de i.a/ha). 

-'Si la infestaci6n es supcricr a 10t es recomendable realizar dos aplica

ciones de Eridosulfan 35% a raz6n de 1.0 its/ha (350 gr de i.aha) a in

tervalo de 30 dfas una de la otra; con el fin de-controlar a nuevas gene

raciones que se esten desarrollando. 
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DE LA BROCAEVALUACION DE 	 INSECTICIDEAS PARA EL CNTROL QUIMICO 

rn' FRITFO DEL CAFE H, HNIEI FERR.
 

116ctor Ochoa Milian 

Oscar Campos A.
 
* Braulio Vidal S. 

" Edgar L6pez 	 de Le6n 

I. OBJETIVOS 

- Evaluar otros insecticidas como una alternativa 
del Thiodan 35 % E.C., para evitar una posible
 
resistencia de la broca a un determinado produc
to.
 

- Evaluar dos insecticidas que su principio activo 
Ps el Endosufan. 

II. LOCALIZACION:
 

Finca Municipio Altitud Temp. Temp. 
s.n.m. Dromedio pluvial
 

P.A.C. Sn. Pablo
 
Chocolf Jocopilas 762:0 mts. 21.8 0C 3 913 mm.
 

* Tecnicos de ANACAFE 

• Tecnicos 	de OIRSA
 
• *Biometrista ANACAFE 
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CUADRO 1
 

DE LAEVALUACION DE INSECTICIDAS PARA El. CONTROL 

BROCA DEL FRUTO DEL CAFE 

P.A.C. ChocolI, 	San Pablo Jocopilas. Suchitepkquez
 

"ORDENAMIENJO DE PROMEDIOS DE MORTANDAD 

FECHA 4 de agosto de 1984Primera 	 LECTURA 


DIAS TRANSCURRIDOS POST-ASPERSION
 

TUKEY
 

TRATAMIENTOS 	 PROMEDIOS 1%
 

Thionex 35% E.C. 1.5 LL/Ha 60.67 arcs. 76.00% a 

Thiodgn 35t E.C. 1.5 Lt/Ha 53.99 " 65.45% 8 

Sevin 8o.S 1.3 Kg/Ha 18.OO " 9.54% b 

Testigo 9.66 " 2.81 b 

Larval 600 cc/200 Litros/agua 8.72 " 2.30 b 

la misma letra son iguales estadisticamente.
Los tratamientos con 
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CUADRO 2 

EVALUACION DE INSECTICIDAS PARA EL CONTROL 
DE LA
 

BROCA DEL FRUTO DEL CAFE
 

P.A.C. Chocoli, San Pablo Jocopilas, Suchitep~quez
 

"ORDENAIIENTO DE PROMEDIOS DE MORTANDAD"
 

FECHA 1 de agosto de 1984 
Segunda LECTURA 

DIAS TRANSCURRIDOS POST-ASPERSION
25 


% TUKEY
PROMEDIOS 

TRATAMIENTOS 


Tnionex 35% E.C. 1.5 Lt/Ha 58.62 arcs. 72.88% a 

Thiodgn 35$4 E.C. 1.5 Lt/Ha 43.92 " 48.12d% a 

Larval 600 cc/200 Lts. de agua 26.50 " 19.90% b 

Sevin 80.S 1.3 Kg/Ha 25.88 " 19.05% b 

Testigo 24.37 " 17.03$ b 

la misma letra son iguales estadisticamerite.Los tratamientos con 
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CUADRO 3 

VALUACIOJ !,E INSECTICIDAS PARA EL CONTROL DE LA 

IROCA DEL FRUTO DEL CAFE
 

P.A.C. ChocolS, San Pablo Jocopilas, Suchitepiquez
 

"ORDENAMIENTO DE PRO14EDIOS DE MORTANDAD
 
Tercera LECTURA FECHA 29 de agosto de 1984 
40 
 DIAS TRANSCURRIDOS POST-ASPERSION
 

TRATAMIENIOS PROMEDIOS TUKEY
 

Thionex 35% E.C. 1.5 Lt/lfa 62.60 arcs. 79.11% a 

Thioddn 35% E.C. 1.5 Lt/Ha 43.83 " 47.96% a 
Larval 600 cc/200 Litros/agua 25.22 " 18.16% b 

Sevin 8OS 1.3 Kg/Ha 23.17 " 15.48% b 
Tes tigo 20.40 " 12.15% b 

Los tracamientos con 
la misma letra son 
iguales estadisticamente.
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CONCLUSIONES
 

1. 	 El Thionex 35 % E.C. y Thlbdan 35 % E.C., ambos con 1.5 
litros por hectgrea fueron los que mejor controlaron 
la broca del fruto del caf6. 

2. 	 Los insecticidas Larvall y Sevin 80-S tuvieron un com
portamiento igual al testigo. 

3. 	 Los productos Thionex 35 %E.C. y Thiodan 35 % E.C. de 
mostraron su efecto a partir de los 15 dfas y lo mantU
 
vieron aun a los 40 dfas despu~s de la aplicaci6n.
 

RECOMENDACIONES
 

1. 	 Para efectos de control de la broca del fruto del caf6, 
se recomienda aplicar productos con ingrediente activo 
como el Endosulfan. 

2. 	 Efectuar mfis ensavos de campo para continuar evaluando
 
el producto Thionex 35 % E.C.
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Annex 4.
 

List of Pesticide Laws, Banned and Restricted Pesticides,
 
and Pesticide Label Requirements in
 

Guatemala (MAGA/DTSV)
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The following is a list of the Guatemalan laws governing
 

pesticides, fertilizers, and agricultural and forestry products.
 

Law/Regulation 


1. 	Plant Health Law of Guatemala 

(Decree 446)
 

2. 	Regulation on the Importation, 

Manufacturing, Storage, Transportation,
 
Sale, and Use of Pesticides
 

3. 	Regulations Concerning the Importation, 

Manufacturing, Storage, Transportation,
 
Sale, and Use of Pesticides (Decree
 
No. 43-74)
 

4. 	Regulation Concerning the Sale, Use, 

and Control of Agricultural Pesticides
 
and Similar Substances (New Law -

Replaces Decree No. 43-74 of 1974?)
 

5. 	Law of the Stamp of the Ingeniero 

Agronomo (Decree 48-77)
 

6. 	Law for the Protection and Improvement 

of the Environment
 

7. 	Reglamento Para la Importacion, 

Formulacion, Almacenamiento y

Comercializacion de Abonos y

Fertilizantes (Reglamento No. 1121-85)
 

8. 	Forestry Law (Decree No. 11.8-84) 


9. 	Plant Health Law (Decree No. 446) 


10. 	Political Constitution of the 

Republic of Guatemala
 

11. 	Water Law (Proposed) 


12. 	Forestry Law (Proposed) 


13. Natural Heritage Law of Guatemala 
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Date/Status
 

24 April 1974
 

19 April 1974
 

30 May 1974
 

? November 1989
 

5 October 1977
 

5 December 1986
 

19 November 1985
 

20 December 1984
 

25 October 1955
 

31 May 1985
 

Under revision
 
by the National
 
Environmental
 
Commission
 

Withdrawn from
 
revision process

in June 1988
 

Withdrawn from
 
revision process
 
in June 1988
 



BANNED PRODUCTS (PRODUCTOS PROHIBIDOS)
 

1.- ALDRIN
 
2.-BHC
 
3.- CANFENO CLORADO 
4.- CLORDANO
 
5.- CLORDIMEFORM
 
6.- CYHEXATIN
 
7.- D D T (Insecticida)
 
8.- D B C P (Fumazone, Nemagon, Dibromuro Chloropropano)
 
9.- DINOSEB
 

10.- 2,4,5-T (Herbicida)
 
11.- E D B (Fumigante)
 
12.- ENDRIN
 
13.- ETHYL PARATHION
 
14.- FHOSVEL (Insecticida)
 
15.- HEPTACLORO
 
16.- DAMINOZIDE
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Pi1O!U01TOS -R-STPINc1IDnS 

1) Creo.5ota, Pentacjlorofenol y Arsenicales Inorginicos 

Uso de guan.-s imnp'rmeables, r .,p,- protectora y resnpiradoreqProhibido su. uso en irer-forc-s, SOlo Para i'ins dIe construcci6n comercial unic.irnente. 

Imu apJlicaci6n d.-be de hic:.-rsc- bajo supervisi6n de aplicadores Culjijcados y certA'fic-ados, XA8U perscor.- fl.uA'%-' de IF,mn!3iera trr~ta± sepun sobre 2or, ricesicos a oiiue se expon.en al utiliz c,ria..
 

Prohi:-)r su uso 
 a -ian-r,. -4ue pueda ten' ?r contacto con alimo-ritos P,:ra yhwl-anb. y fni --A] y ~' petabJe p-;ra-. humanos y animales. 

2) Pentaclorofenc.1
 

Lo 
 debe tener rn'ls d.e 35 pprm do dioxina T.-X"DD, en la etiqueta debe de ir anot-adc, vue el. prz.u-to es teratow4nioe, y -retot6X3iCOexigir sistemas cerralios pir- meclvh, , v 1(10* 1-.wci onesaIlena-er- e n f orma de cc a7q c- en p
Proi~r~'~fi ~&a ]a m2- 3err: 5iestin-,- uso interioreC,;.C )tLCoPar::. estruct--r n cont .cto con el fuelo en Eranl2ros, es'-. y e.F.-c" C: :idLhrc y excep -o p:-r; e. trabajo d~e Q~eL~~mro-- c: - cr 
 1, intcmp~erie, solo sil pt-ro aplicr 

3) .Arsenicalps 

"dxipir -istemas cerrt:ios rm fezclar formulacjones en polv-oexig-:r cine trabij ,Iorca 
1 

d-1 P',-;n usen ree'nara-3)r si el niv,-i dears~nico es mayor de 10 UCI~/1de e. hor:i. 
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Exigir obserwncia de nor-as de la iniustria sobre elininaci6n de residuos superficiales de ars4nico en madera tratada, permitir el uso de madera tratada a presidn con ars4nico en interio
res residenciales siempro que todo el polvo sea aspirado de la su
 
perficie de la madera.
 

4) Creosota
 

Prohibir su aplicaci6n a la madera destinada uso interior
excepto para estructuras en contacto con el suelo en graneros, 
establos y edificaciones similares.
 

5) Dialatos 

Los pueden usar aplicadores experimntalos y certificados
 
o bajo su directa supervisidn.
 

6) Hidracida de Acio Maleico en productos tdcnicos 

Contenido de hidracida debe ser menor a 15 ppm. 

7) Trifluralina 

Contenido no mayor de 0.5 ppm de N-Nitrosminas.
 

8) Estricnina
 

Se prohibe su uso en greas no agrfcolas
 

9) Oxicloruro de Cobre
 

lo debe convener mcz de 250 ppm,de arsen1ato, e3pecificaci6n
FAO 44-20 exch/1/5/14, no debe conten,'r m~s de 250 ppm de plomo,
especific.ci6n FAOC 14. 2 Oxch/1/5/1A. 
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10) Dicofol
 

Debe tener abajo de un 2.5%, de impurezas relacionadas con 
el DDT.
 

1i) Diazinon
 

No puede ser utilizalo en canchas de golf y en producci6n
de csped. 

12) Nitrato de Amonio, Nitrato de Calcio 
Nitrato de Potasio y Nitratos en General. 

Debe tenerse una autorizaci6n del Ministerio de la Defensa 
para su importaci6n por ser un producto de uso delicado. 

13) P.C.N.B 

Contenido de HOB menor de O.1$ 

PiODL-,CT~OOS !U3P 'N I'0C-3 

Sal Dietanola-mina del dcido maleico (I A-MH)
Sal de potasio del dcido maleico (K-11M)
Dinoseb 
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MINISTUt RIO DE AGRICULILIRA, GANADERIA Y ALIMErIACION
 
DIR[CCION GENERAL DE 5_RVICIO5 AGRICOLAS
 

DIRECCION 1ECNICA DE SANIDAD VEGFTAL
 

.EMPA Ag i ;IO:,WRWIil]ALZANV, 


DEPARTAMEINTO DE CONTROL V
 

REGISTRO DE AGROQUIPMIC OS
 
GUAEMALA,1 983
 

125
 



IV.1.5 	 PARA EL CASO I)E MATERIAS PRIMAS, LA ETIQUETA 
)EBERA LLEVAR 1.0 SIGUIENiE: 

a) 	 Nonbre dcl produrtn; 

b) 	 Nombrc gcnei ice o com'm (lci prohiuro; 

c) 	 Frasc: MATILRIA PRIMA PARA FORNILAR 
INSI.CTICIi).S, I"INGICIl)AS, IIERlICII)AS, etc(lera, 
dcpcndilflo de si tsa; 

d) 	 lcycinla: "N1.11ii:1gam. alcj;ado dc los niros, de ls animaics 
udoliu~ttis y dc loq alinicllls , y 

C) 	 Nornbrc y dircccihn (lci fal)ricantc, formulador. 

JV.2 	 I)e ninguna mancra proccer;i la cmlprcs a vendcr productos con el rcgistro 
en tri 	nite o vencido, ni permitiri cl reenvasado y (listril)uci6n a grancl (Ici 
plaguicida. 

IV.3 	 La clasificaciin toxicohogica quc tonia como hasc pra la coloracin de la
franja dc 15 a un 25o/o dcl ,irea total tlc la ctiqueta cs la siguicnte: 

IV. 3.1 Tabla 1. Clasificaci6n toxicol6gica 
Coloracl6n 

Categorfa DL0.aguds oral(mg/kg) DL 50-aguda dirmica(mg/kg) CL 50-aguda por.inholocl6n
(ug/dm 3) 

do Is 
franJa inferior deIa etiqueta 

Extremadamente menos do 5 menos de 20 menos de 200 
t6xlcos 

ROJO 
!1 	 INTENSO
 

Altamente de 5 a 50 do 20 a 200 de 200 a 2000 
t6xicos 

III I 
Medianemente 	 M RI Lmis do 50 a 500 mis de 200 a 2000 mds de 2000 a 20000 AMARILLOt6x icos 

INTENSO 

IV 
Poco mis de 500 a 5000 mis do 2000 a 20000 mis de 20000 a 200000 AZUL 

t6xlcos INTENSO 

V 
Pricticaments mis do 5000 mis de 20000 mis de 200000 VERDE 

no t6xicos INTENSO 

IV.4 	 Etiqueta oficia: 

La distribuci6n del mensaje que lleva ]a etiqueta debe basarse en los modelos 
que se presentan como anexos 15, 16, 17 y 18. 

126
 



"ALTO, LEA LA ETIQUETA ANTES DE 
USAR EL PRODUCTO" 

PRECAUCIONES Y ADVERTENCIAS DE 
USO 
Aquf deberdn incluirse todas aquellas pre-
cauclones y advertencias de use relativas al 
Plaguicida, incluygndo el use del equlpo deprotecc16n personal (overoles, botas, etcA-
tera). 

MANEJO DEL PRODUCTO 
(Almacanamlento y Transports) 

SINTOMAS DE INTOXICACION 

PRIMEROS AUXLISMEd aaAs n ed nnn e.Frecuencla VENENOMedidas a tomar en caso de envenunamien. 
to par vfa: oral, inhalaci6n, contacto conlos ojos o con Ia piel 


"En case de Intoxicacl6n, 
Ileve el pacienteal mddico y dele una copia de esta etiqueta" 

TRATAMIENTO MEDICO Y ANTIDOTO 

MEDIDAS PARA LA PROTECCION DELA SALUD Y EL AMBIENTE 


Grantia 


AN1 5 

NOMBRE COMERCIAL, FORMULACION 
(Nombre com6n o gentrico) 

Clase de Plaguicida: 
Composici6n Qufmica: 
Ingrediente Activo: 0/0 p/p
Ingrediente inerte: 0/a p/p 

Total 100 /0 p/p 

Gramos ingrediente activo/kg. 

Gramos ingrediente activo/ItContenido Nato: 

PELIGR 

"NO ALMACENAR EN CASA DE HABI-
TACION" 

"MANTENGASE ALEJADO DE LOS NI-
IQOS DE LOS ANIMALES DOMESTICOS
Y DE LOS ALIMENTOS"
 
"DESTRUYA ESTE ENVASE DESPUES 
DE USAR EL PRODUCTO 

Logotipo de Ia casa 

Nombre y Diracci6n coipleta del Fabre-
cante-Formulador 

CATEGORIAS I Y 11, COLOR ROJO 

INSTRUCCIONES DE USO 

Equlpa do proteccl6n adecuado al manipular
el producto durante Ia operacl6n de prepare.
cl6n de mezclas y carga del equipo de aplica
cl6n. 

PREPARACION DE LA MEZCLA Y FOR-

MA DE APLICACION
 

utv(nmrcof ylat i)PFlaga (nombre(nombreCultivo commn y cientifica)cominy cientfico)

Dosis en el sistema 
m&trlco decimal, ponlen.do entre pardntesis Ia dosis que se requlera 

en otro sistema.
de aplicacl6n e intervalo entre Iaf---siltima aplcaci6n y cosecha.-

PERIODO DE REINGRESO, COMPATIBI. 
LIDAD, FITOTOXICIDAD 

Pa(ses No. Reglstro 

Guatemala 

El Salvador
Honduras 
Nicaragua 
Costa Rice 
Panarni 

No. Lote Fecha vencimientoImportador 



"ALTO LEA LA ETIQUETA ANTES DE 
USAR EL PRODUCTO" 

Aquf deberln incluirse todas aquellas pre-cauciones y advertencias de uso relativas 
Cl Plaguicida, incluyendo el uso del equipo
de protecci6n personal (overoles, botas, it-c€tera). 


MANEJO DEL PRODUCTO 
(Almacenamiento y Transports) 

SINTOMAS DE INTOXICACION 

PRIMEROS AUXILIOS
Medidas a tomor en caso de envenenamien. 
to por via: oral, inhalaci6n, contacto con 
los ojos o con Ia piel 
"En caso de intoxicaci6n, Ileve el pciente 
al midico y dale una copia de esta etiquel,, 

TRATAMIENTO MEDICO Y ANTIDOTO 

MEDIDAS PARA LA PROTECCION DE
LA SALUD Y EL AMBIENTE 

G ra nt (a 

NOMBRE COMERCIAL, FORMULACION 
(Nombre comfn o gentrico) 

Clase de Plaguicida:

Composici6n Quimica: 

Ingrediente Activo: 
 0/0 p/p
Ingrediente Inerte: 0/0 p/pTotal: 100 0/o p/p 
Gramos ingrediente activo/kgGramos ingrediente activo/It
Contenido Neto: 

VDosis 
CUIDADO VENENO 


"NO ALMACENAR EN CASA DE HABI-
TACION" 

"MANTENGASE ALEJADO DE LOS NI-IQOS, DE LOS ANIMALES DOMESTICOS
Y DE LOS ALIMENTOS" 

"DESTRUYA ESTE ENVASE DESPUES
DE USAR EL PRODUCTO" 

Logotipo de Ia casa 

Nombre y Oirecci6n complete del Fabrican.
te-Formulador 

INSTRUCCIONES DE USO 
Equlpo de proteccl6n adecuado al manipular
 
el producto durante Ia operaci6n de prepara.

ci6n de mezcla5 y carga del equipo de aplica.

ci6n.
 

PREPARACION DE LA MEZCLA Y FOR-

MA DE APLICACION
 

Cultivo (nombre comfn y cientifico).
 

Plaga (nombre comin y cient(fico).
 
en el sistema mdtrlco decimal, ponlendo entre parintesis Ia dosis qus se requiera enotro sistema.Frecuencia de aplicacl6n e intervalo entre

Is filtima apiicaci6n y wsscha 

LIDAD, FITOTOXICIDADPERIODO DE REINGRESO, COMPATII-

Parses No. Registro 
Guatemala 
El Salvador 
HondurasNicaragua 

Costa Rica
 

Panamd
 
No. Late Fechs vencimiento 

Importador 
Direcc16n 



"ALTO LEA LA ETIQUETA ANTES DE 
USAR EL PRODUCTO" 

PRECAUCIONES Y ADVERTENCIAS DE 
USO 

Aqur deberin incluirse todas aquellas precau-
ciones y advertencias de uso relativas al Plagui.
cida, incluyendo el uso del equipo de protec-
ci6n person3l (overoles, botas, etcetera). 

MANEJO DEL PRODUCTO 
(Almacenamiento y Transporte) 
SINTOMAS DE INTOXICACION 

PRIMEROS AUXILIOS 
Medidas a tomar en caso de envenamiento 
por v(a: oral, inhalaci6n, contacto con los 
ojos a con Ia piel. 

"En caso de Intoxicacl6n, Ileve el paciente at 
midico y dale una copia de esta etiqueta" 

TRATAMIENTO MEDICO Y ANTIDOTO 

MEDIDAS PARA LA PROTECCION DE LA 
SALUD Y EL AMBIENTE 

Gara ntfa 

NOMBRE COMERCIAL, FORMULACION 
(Nombre comOn a genfrico) 

Clase de Plaguicida: 

Composici6n Qufmica: 

Ingrediente Activo: a/a p/p 

Ingrediente Inerte: 0/0 p/p
 

Total 100 /o PIPGramos ingrediente actlvo/kg 
Gramos ingrediente activo/It

Contenido Neto: 


PRECAUCION PELIGRO 

"NO ALMACENAR EN CASA DE HABI-

TACION" 

"MANTENGASE ALEJADO DE LOS NI
qOSDE LOS ANIMALES DOMESTICOSY DE LOS ALIMENTOS" 

"DESTRUYA ESTE ENVASE DESPUES DE 
USAR EL PRODUCTO" 

Logotipo de Ia casa 

Nombre y Direccl6n completa del Fabrican-
te-Formulador 

EiEGRI EU IiCLO 


INSTRUCCIONES DE USO 

Equipo de protecci6n adecuado at manipular
el producto durante Ia operaci6n do prepara. 
ci6n de mezclas y carga del equlpo de aplica
ci6n 

PREPARACION DE LA MEZCLA Y FORMADE APLICACION 

Cultivo (nombre comin y cient(fico) 
Plaga (nombre comfin y clentffico)Dosis en @Isistema mdtrico decimal, poniendo 
entre pardntesis ta dosis qua se requiera en otro 
sistema. 
Frecuencia de apllcaci6n e Intervalo entre IaDztima aplicaci6n y cosecha. 

PERIODO DE REINGRESO, COMPATIBILI-
DAD. FITOTOXICIDAD 

Pa(ses 

Guatemala 
El Salvador 

Honduras
Nicaragua 
Costa Rica 
Panaml 

No. Late 
Importador 

Oirecci6n 

No. Registro 

Fecha vencimlento 



C 

"ALTO LEA LA ETIQUETA ANTES DE 
USAR EL PRODUCTO" 

PRECAUCIONES Y ADVERTENCIAS DE 

USO 

Aquf deberin Incluirse todas aquellas precau-ciones y advertenclas de usc relatives al Pla-
gulcida, incluyendo @luse del equlpo de pro. 
teccl6n personal (overoles, betas, atctera) 
MANEJO DEL PRODUCTO(Alrnacanamiento y Transports) 

SINTOMAS DE INTOXICACION 


PRIMEROS AUXILIOS 
Medidas a tomar en caso do nvenonamiento 
per v(a oral, inhalacl6ncontactocon los ojos 
o con Ia plel 

"En caso de intoxicaci6n, Ileve el paciente al 
medico y dole una copia de esta etiqueta" 

TRATAMIENTO MEDICO Y ANTIDOTO 

MEDIDAS PARA LA PROTECCION DE LA 
SALUD Y EL AMBIENTE 

Garant(s: 


NOMBRE COMERCIAL, FORMULACION 
(Nombre comfn o gendrico) 

Class de Plaguicida: 
Composici6n Qu(mica: 
Ingredlente Activo: 0/o P/P
Ingrediente Inerte: 0/0 p/p

Total 100 o/0 p/p 
Gramos Ingredlente activo/kg 
Gramos ingredients activo/It 
Contenido Neto: 

P RECAUCION 


"NO ALMACENAR EN CASA DE HABI-
TACION" 

"MANTENGASE ALEJADO DE LOS NI-

NOS, DE LOS ANIMALES DOMESTICOS 

Y DE LOS ALIMENTOS" 

"DESTRUYA ESTE ENVASE DESPUES
DE USAR EL PRODUCTO" 

Logotipo de Iscasa 

Nombre y Direccl6n completa del Fabrican-
te-Formulador 

INSTRUCCIONES DE USO 
Equlpo do proteccl6n adecuado ml manipuiar 

al producto durante Isoperacl6n do prepara. 
cl6n do mezclas y carga del squipo do aplica.
cl6n. 

PREPARACION DE LA MEZCLA Y FOR-
MA DE APLICACION 

Cuftivo (nombre comOn y cientfTico)3a nmr o nyclt(ilPisg. (nombre com~an y clont~flco)
Dosis sn el sistema mitrico decimal, ponlon.

do intr
pardntusis in dosis qua so roqulera an 
Otro sistema 
Frecuencla do aplicacl6n e Intervalo entre Is 
Oltima aplcadI(n y cosecha. 
PERIODO DE REINGRESO, COMPATIBI-
LIDAD, FITOTOXICIDAD 

Palses No. Registro 

Guatemala 
El Salvador 
Honduras
Nicaragua 
Costa Rica 

Panami 

No. Lots Fecha vencimlento 
Importador 
Dirsccl6n 



Annex 5.
 

Copy of Letter from Ceiba Geigy Indicating
 
Pesticides and Registrations Being
 

Withdrawn in Reregistration
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A~ipll~pllNveinCIBA-GEIGY. 

P 0 env .Uni 

CIve.rh-le, N fm, t... , - Ii fl 
7elrrshono, 91q 702 7jr 1 

August 3, 1989
 

Dear Cooperator:
 

SUBJECT: 	 IMPACT OF REREGISTRATION 014 THE CONTINUED
 
AVAILABILITY OF CIBA-GEIGY PRODUCTS
 

Back In May, I hurriedly sent out a list of CIBA-GEIGY products
 
and uses that have been discontinued as a result of the EPA's
 
rrocedure for reregistration. Needless to say, I have received
 
numerous phone calls from recipients who were seeking more
 
information on when these reregistration actions take effect. I
 
apologize for not providing this so, therefore, I am writing you
 
again to be more explicit. The list of CIBA-GEIGY products and
 
uses that have been discontinued is enclosed. Some revisions
 
have been male to this list since it was last issued.
 

For chlorobenzilate (Acaraben*), terbutryn (Igran*), propazine 
(Milogard*), dipropetryn (SancapO), and chloroxuron (Tenoran*) -
CIBA-GEIGY has voluntarily requested that EPA cancel all 
registered uses for these products. The Agency will, at some 
point in the future, propose to withdraw the currently
 
established residue tolerances for all uses of these products.
 
Customarily, EPA permits end-users of products to continue to
 
use the products for their Intended use until the supply is
 
exhausted. Therefore, any end-user who currently holds an
 
inventory of the above-listed products may continue to use the
 
inventory for the foreseeable future. It is advised that users
 
expeditiously deplete their inventories since withdrawal of
 
current tolerances would make residues on crops treated with
 
these products illegal. We would expect that EPA would provide
 
a notice of st least six months prior to official withdrawal of
 
the tolerances for these products. With respect to chloroiuron,
 
EPA has provided CIBA-GEIGY with a notice of cancellation which
 
clearly states that end-users may continue to use inventories
 
that they may hold in accordance with label directions included
 
on the packagini. For the other products, EPA has yet to
 
provide an official notice of cancellation but it is expected
 
that the Agen-y will also provide for users to deplete inven
tories in acr-rdance with label direttions.
 

CIPA-CICY has also arlted for voluntary cancellation of chlor
dimeform products. In accordance with the terms of cancellation
 
for this produst, all use of the product must cease by

October 1, 19P9, Irrespective of whether an end-user holds
 
inventory 	 after that date. 
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August 3, 19P9
 
Fage 2
 

Occasionally, CIPA-CEIGY and other registrants will delete
 
certain uses from a product while retaining other uses. It is
 
entirely permissible for an end-user to use a material for a
 
discontinued use fnr the foreseeable future provided the package
 
from which the inventory is obtained bears the appropriate end
use directions for the site in question. Otherwise, the use
 
would be considered a violation of FIFRA. It is important that
 
users realize that the Agency will be withdrawing residue
 
tolerances for discontinued products &nd uses at some point in
 
the future. it is difficult to project with any degree of
 
zertainty exactly when this will occur. It is particularly
 
important to be aware of this point because once the residue
 
tolerances have been withdrawn, any commodity that has been
 
treated, even though it may have been treated in accordance with
 
the label of a previously registered product, could be con
sidered in violation if it contains a residue of the pesticide
 
in question.
 

If you have further questions, please give me a call at
 
(919) 292-7100, extension 2171.
 

Sincerely yours,
 

j 
John F. Ellir. Ph.D.
 
Director
 
Biological Research
 

JFE/sh/0502
 

Enclosure
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CJBA-rFI-Y Prn'1oirt-/'Ises That Have Paen riscontinued
 
As the Result of EPA Reregistration
 

Active Ingredient Crops Droped Reason Whyt
 

atrazine 


chlordivieform 

(all uses)
 

chlorobenzilate 

(all uses) 


chloroxuron 

(all uses) 

diazinon 


perennial ryegrmss 1,2,4
 
orchardgrass 1,2,4
 
pineapples 1,4
 
proso millet 1,4
 
rangeland 1,2,4

bermudagrass (24c registrations) 1,2
 

cotton 1,4
 

grapefruit 1,4
 
oranges 1,4
 
lemons 1,4
 
limes 1,4
 
tangelos 1,4
 
tangerines 1,4
 
kumquats 1,4
 

onions 1,4
 

strawberries 1,4
 
soybeans 1,4
 

asparagus I
 
citrus fruits 1,2
 
dandelions 1
 
olives 1
 
coffee 1
 
filberts 1
 
figs 1
 
pecans I
 
dried beans 1,2
 
wntercress 1
 
dried peas 1
 
alfalfa 2
 
crtton 1,2
 
peanuts 1
 
clover 2
 
cowpeas 2
 
sorghum 2
 
tobacco 1
 
trofoil 2
 
wheat 2
 

2
lesrrdeza 

rangp grass 2
 
bermudagrass 2
 
crass forage 2
 
field corn* 1,2
 
canpberries (ex. in CA, OR, WA) 1
 
wpInuts (ex. In CA) 1
 

almonds (ex. In CA) 
 1
 

*All uses drorpd except seed treatment and aerial use of
 
D-z-nf diazinon 14G.
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Active Inaredient Crops Dropped 	 Reason Whyt
 

dipropetryn cotton 1,4
 
(all uses)
 

metolachlor 	 pod crops for dry and
 
succulent varieties 
25G formulation only 
 1
 

phosphamidon 	 broccoli 1
 
cantaloupes 1
 
cauliflower 1
 
cucumbers I
 
grapefruit 1
 
lemons 1
 
oranges 1
 
peppers 1
 
sugarcane 1
 
tangerines 1
 
tomatoes 1
 
watermelons 1
 

propazine sorghum 1,4
 
(all uses)
 

simazine 	 drainage ditch banks 1,4
 
cooling towers 1,4
 
forage bermudagrass 1,4
 
alfalfa 1,4
 
grasses grown for seed 1,4
 
tree plantations for
 
timber 1,4
 

terbutryn winter wheat 1,4
 
(all uses) winter barley 1,4
 

sorghum 1,4
 

Field vesidue trials will not rupport any greenhouse
NOTE: 

use of diazinon. All current uses will be discontinued
 
because of reasons number 1 and 4.
 

iCode for reason a product or use has been cancelled:
 
1. Cost of data development for reregistration not justified
 

by sales.
 
2. ADI constraints.
 
3. Linbility concerns.
 
4. Capacity to do the work to meet the EPA deadline.
 

Issued 7/25/89
 

LW2shO03JE
 

135 



RECEIVC L) U I 1q
 

IR-4 RED ALERT 
REREGISTRATION UPDATE
 
NUMBER 6 - AUGUST, 1989
 

IR-4 PROJECT - COOK COLLEGE NEW BRUSWICK.- NEW JERSEY ]08903 
201/932-9575 

THIS ISSUE CONTAINSI
 

PAGE
 

1. Results of IR-4/NACA Survey. . . . . . . . . . . . 1 
A. Uses lost . . . . . . . . . . . . . . . . 2-

B. Chemicals retained . . . . . . . . . . . . 13 

11. IR-4 Reregtstration Workshop . . . . . . . . . . . 15 

111. Update/Corrections to IR-4 RED ALERT 5 . . . . . . 15 

IV. Minor Use Reregistration Symposium . . . . . . . . 16 

V. EPA Issues "List C' .. ........... 16
 

VI. IR-4 RED ALERT request form..... . . . .9* 17 

1. SURVEY OF CROPS DROPPED FROM PESTICIDE LABELS
 

In order to gain a better understanding of the impact

of reregistration on food or feed uses of pesticides, IR-4 and
 
the National AVricultural Chemicals Association (NACA)
 
have surveyed the agricultural chemical industry regarding what
 
food or feed crop uses from EPA's "List A" chemicals would be
 
dropped because of the burden of data requirements for
 
reregistration. Both surveys were conducted independently; IR-4
 
conducted the survey through phone contact with official IR-4 
industry contacts for the agricultural chemical companies, where 
as the NACA survey involved a direct mailing to its membership.

The responses from both surveys are presented here. Please note
 
that status of these chemicals and their uses are always subject
 
to change.
 

The trade names given are supplied with the
 
understanding that no discrimination is intended and no
 
endorsement is implied. In some instances, the same chemical may
 
be sold under different trade names.
 

NEW JERSEY 
AGRICULTURAL EXPERIMENT STATION 

~-.4riT 
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Annex 6.
 

List of Endangered Animal Species
 
Known in Guatemala
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.a..t. arid. AnimalsSpecies of 
or ThreatenedA. 	 Endandered 


;f7 Guatemala
 

Table 

Spanish Name
 
English Name 


Latin Name 

Melesris o el'lata Pavo de El Fettn 
Ocellated Turkey
(or Aariocharis ocellata) 	 FatoPoc, or
Giant Grebe
PodiyImbus 	 gicas Zambul lidor
 

Pavo de Cacho
 
Horned Cuan 


oreophasis 	 derbianus QuetzalOuetTalmocinnoPhAromacrus 	 Pelicano Pardo 
Brown Pelicanoccidentalls 

Thick Knees
PelecansIS 	 Peretete 

jurhinus bistriatus 
Lore
White-fronted Parrot
Amazona albifrons 
 Aguila Harpa
Harpy Eagle
Harpya harpya 
 Halc6n FeregrinAmerican Peregrine Falcon 
Falco perecirinus p natum 
Halcbn PeregrinbArctic Peregrine Falcon
Falco aereqrinUS tundriusa 
Cotorra
 

Phynhptta sp. 

suacamaya


Ara macao 

Codorniz
 

Colinus virgianus 

Cordorniz
 

Gyrtomi: sp. 
Garz:n Pulido
Wood Stork
__ycteria americana 


Least Tern
Sterna antillarum 

Grull a
 

Grus amzericana 

Carpintero


Compehilus 	imperiales 

Chachalaca 	Negra


PeneloPina 	nigra 
Oso Hormipuero
Giant Anteater
myrmecophaza tridactyla 

Nutria marina
 

Enyhdra nutr-is 
Oso Hormiguero
Giant Anteater
myrmecophaaq tridactyla 

Danta


TapirUs bairdii 	 Tapir 
Tigre, Jaguar
Jaguar
Felis onca 

Tigrina
Ocelot
Felis pardalis 

Tigrillo
Margay
Felis weidii 

Le~n. Puma
Puma
Felis concolor 
 Once, Leon 	Miguero
Jaguarundi
Fells vaqo_arOUndi 

ManatiTrichechLIs 	 manatus Manatee 

virqinianus White-tailed Deer Venado
Odocoileus 

Cabrito
Brocket Deer 

Oso Colmenero


Manazana americana 

Tamandua
Tamandua tetradactyla 

Spider Monkey Mico
 

Ateles Geoffroyi 
 Mono ZaragUate
Howler Monkey
AlCuatta villosa 
Black Howler Monkey
Alouatta pigraa 


Perro de aqUa
Otter
Lutra annec tens 	 -nLagarto del F'et

Morelet's Crocodile
CrocodylIus 	moreletti 

American Crocodile Lagarto

Crocgdylus 	 actcLs 
CaimAn de Anteojos
 

Allicator.idae sp. 
 Tortuga Verde
Pacific Green Turtle
Chelenia mydas !ajzisj 
Central American River
Dermataiys 	mawiib 


Sapo
Toad
Bufo sp. 
IguanaIguanalqucAnar .incoghala 	 Monstruo de Guila 

Gila Monster
Helndema horridum 
(corit inUd) 

138
 

6 



Latin 	Name English.Name Spansh Name
 

EDoa constrictor Mazacuata
 
Lycasto virginalis White Monk Orchid Monja Blanca
 
Cattleya skinneri Orchid Candelaria
 
Abies guatemalonsis Guatemalan Fir Pinabete
 
MaqaDoia qUatemalensis Guatemalan Magnolia Magnolia
 
En Jharotia pterocarpa --- Palo Colorado
 
Numenius borealisa Eskimo Curlew
 
CaimAn crocodilusa Spectacled caimAn
 
Eretmochelys imbricata Hawksbill Turtle
 
Lepidochelys imbricatac Olive Ridley
 
Leidochelys kempiib Kemp's Ridley Sea Turtle
 
Caretta carettaa Loggerhead Sea Turtle
 
Dormochelys coriaceac Leatherback
 
Dalberqia 	stevensonii Rosewood Rosul
 

Sources: 	 Nations and Komer (1984) and Landivar (1987)
 

a Considered threatened rather than endangered by ICU'
 

Conservation MonitorAng Centre but not necessarily by othe
 

sources cited here.
 

b 	 Based on "Agreement on the International Commerce 


Endangered Wild Fauna and Flora," International Union fo
 

Conservation of Nature and Natural Resources, IUC
 

Conservation Monitoring Centre; information provided b
 

Defensores dk la Naturaleza, Guatemala; and informatio
 

provided 	 by Elma Diaz, Director Guatemala National Par
 

System.
 

c Central Scientific Databases, The Nature Conservancy. 
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54 - PERFIL AMBIENTAL 

La seria escasez de datos cuantitativos afecta 
adversamente la realizaci6n de un anlisis in-
tegral del estado de la fauna de Guatemala. A 
pesar de que los estudios sobre vida silvestre 
no son nuevos en el pais, los rfpidos cambios 
que se han sucedido 6ltimamente han hecho ob-
soletos la mayor parte de los datos disponibles 
y se nota una particular falta de estudios cuan-
titativos recientes. En la bibliografia se incluye 
una lista de referencias seleccionadas sobre la 
flora y fauna de Guatemala. 
Varias listas de especies que se cree estan en 
mayor peligro de extinci6n, han sido elabora-
das de tiempo en tiempo por diferentes espe-
cialistas. Una de ellas, los apdndices del CITES 
(ver tabla 2.2.8), constituye quizi la opini6n 
m~s calificada sobre evaluaciones cientificas de 
la situacion. 
Varios son los factores que se han combinado y 
que amenazan o ponen en peligro una parte sig-
nificativa de la fauna guatemalteca. Entre 
ellos, el factor mfs importante es la destruc-
cion del habitat. La remoci6n de la vegetaci6n 
nativa para habilitar nuevas tierras al cultivo, 
el pastoreo y los usos del suelo, urbanos, in
dustriales y de transporte han diezmado las 
especies nativas, causando un amplio efecto, 

directa o indirectamente, en casi todas eUas. 
La caceria, incluyendo las actividades de sub
sistencia, deportivas y comerciales, ha jugado 
un papel importante en la reducci6n de las 
poblaciones de ciertas especies, particularmen
te de felinos y lagartos. 
Aunque prohibido por la ley, el trifico de pieles 
continua y se cree que una parte significativa 
del mismo fluye de El Petdn hacia Mexico y Be
lice. 
La introducci6n de especies ex6ticas no ha 
constituido un problema generalizado en 
Guatemala para un gran niimero de especies, 
pero si ha jugado un papel importante en la ex
tinci6n de especies nativas en sitios localiza
dos. La introducci6n de la lobina al lago de 
Atitlan trajo comu consecuencia la extinci6n 
de especies nativas de peces y parece ser un 
factor que contribuy6 a las dificultades ende
micas para que la poblaci6n de patos de Atitlim 
se recupere. Estimaciones actuales sitfian a la 
poblaci6n sobreviviente en s6lo 55 individuos 
(Guillermo Zepeda, comunicaci6n personal). 

I Comunicaci6n personal con Guillermo Zepeda. 

Tabla 2.2.8
 

Especies de Guatemala que aparecen en los Apendices del CITES.
 

Nombre Cientifico 

Mammalia
 
Primates
 

Alouatta vollosa 

Ateles geoffreyi 


Ursidae
 
Enhydra nutris 


Felidae
 
Felis concolor 
Felis pardalis 
Felis wiedii 
Panthera onca 


Perssodactyla

Tapirus bairdii 


Avifauna 
Psicormes 

Compehilus imperiales 
Harpia spp. 

Galliformes 

Nombre Comn 

Mono aullador 
Mono arafla 

Nutria marina 

Puma 
Tigrilo 
Tigriflo 
Jaguar 

Danta 

Carpintero 
Aguila 
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Nombre en Inglis 

Howler monkey 
Spider monkey 

Puma 

Jaguar 

Tapir 

Harpy eagle 



PERFIL AMBIENTAL - 55 

Oreophasis derbianus Guan o Pavo de Cacho 
Penelopina nigra

Phasionidae 
Chachalaca negra 

Colinus virgianus Codorniz 
Gyrtomix sp. Codorniz 

Gruiformes 
Grus americana Grulla 

.Trogoniforme 
Pharomachrus moccino Quetzal Resplendent quetzal 

Podicirediforme s 
Polilybus gigas 

Psitaciformes 
Pok o Pato zambulidor Atitlan grebe 

Phynhptta sp. Cotorra 
Ara macao Guacamaya 

Amphibia 
Salienata 

Bufo spp. Sapo Toad 

Reptilia 
Crocodrylia 

Crocodylus moreleti Lagarto Moreletti's crocodile 
Crocodylus acutus Lagarto American crocodile 
Aligatoridae sp.

Rhunchocephalin 
Caimin de anteojos 

Iguana rincophala Iguana Iguana 
Heloderma horridum Monstruo de Guila Gila monster 

Serpentes 
Boa constrictor Masacuata 

FUENTE: MAGA 1983. Guatemala, tornado de Apdndices del CITES. 

2.2.4 Recursos Marines, Costeros y Otros Cuer- pionera que se establece en las parte mfs ex
pos de Agua puestas a las aguas del mar. A manerin que se 

va elevando el suelo alreaedor de las raices de 
2.2.4.1 Descripci6n de Zonas Marinas, Costeras estos irboles, la exposici6n a la salinidad y a la 
y Cuerpos de Agua Dulce. circulaci6n del agua, crea condiciones propicias 

para el mangle negro Avicennia nitida y Avi-
El litoral del Oc~ano Pacifico tiene 254.7 Kms. cennia bicolor;6ste a su vez crea condiciones fa
de largo. La plataforma continental (que lega vorables para el mangle blanco Laguncularia 
hasta 200 metros de profundidad) tiene 14,700 racernosa.En filtima instancia y en donde ape-
Kms. cuadrados. nas lega el agua de mar, excepto en la marea 
El litoral del Oc~ano Atl~ntico tiene 148.1 alta, suele darse el botoncillo Conocarpuserec-
Kms. de largo. La plataforma continental (ha- tus. Las maderas de los distintos tipos de 
cia 200 metros de profundidad) en el Atlintico mangle son empleados para usos generales, es
es de 2,100 Kms. cuadrados. pecialmente de viviendas. 
Tanto en el Pacifico como en el Atl.ntico exis- Los esteros son utilizados principalmente para 
ten esteros que se caracterizan por sus mangla- la pesca. La pesca artesanal es numerosa y en 
res. Estos no son "comunidades biol6gicas" de ella se extraen peces, moluscos y crust~ceos. 
5 especies de arboles, sino m~s bien "suce- Una gran cantidad de fauna utiliza los mangla
siones" de las 5 especies. res como lugar de vida completo, y otras los 
Estas tienen requisitos ambientales diferentes. usan como refugio temporal, sea de indole 
El mangle rojo Rhizophora mangle es especie reproductiva, de reposo, o de transici6n. Los 
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Annex. 7
 

Pesticide Poisonings in Guatemala
 
1980-1988
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___ ______. _UU _ Ref.: OFICIO-AS 

EDIFICIO ETISA, PLAZUELA ESPANIA, ZONA 9 No.:007-89/90
ASOCIACION NACIONAL DEL CAFE
 

GUATEMALA, C. A.
 

Guatemala, noviembre 3 de 1989
 

Doctor
 
Charles R. Ward
 
Asesor de. Pequefios Productores
 
Asociaci6n Nacional del Caf4
 
Presente
 

Estimado Doctor Ward:
 

De manera atenta me permito enviar adjunto fotocopias de los Datos Estadisticos de Intoxicacion por Insecticidas de las Memo
 
rias de Labores de los afios 1935, 1986, 
1987 y 1988, del Instituto-

Guatemalteco de Seguridad Social (I.G.S.S), 
para su conocimiento y
analisis correspondientes.
 

Agradeciendo su atencin, me suscribo de usted su atento 
-

y seguro servidor.
 

Atentamente,
 

ASOCIACION NACI CAFE
 

rlr. Mario E.
 

Dir
 

Adj.: Lo indicado
 
cc.: AS.
 
'lpgn.
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1.4.3 	 Control de Intoxicaciones por Insecticidas
 

En los centros de actividad econmica dedicados al cultivo 
del
 

algod6n, cafg y tabaco, fundamentalmente, el Instituto mantuvo permanen
intervenir medicamente a efecto de controlar, prevenir ete vigilancia 

en casos de intoxicaciones por insectlicldas. En los Cuadros sigulentes
 

presentan datos sobre casos de intoxicados durante 
el ago 1985 y en
 

se 

los cinco aios anteriores.
 

CASOS DE INTOXICACIONES REGISTRADOS EN 1985 

Leves Moderadas Graves Muertes TOTAL
 
Departamento 


TOTAL 485 264 32 15 796 

163
97 56 8 2San Marcos 

4 1 131
78 48
Escuintla 
 115
Quetzal tenango 	 71 42 0 2 

60 15 2 1 78
 
Chimaltenango 


1 0 78
46 27
El Progreso 

6 2 61
21 32
Suchttepequez 


0 57
45 10 2
Santa Rosa 

10 6 5 43
Alta 	Verapaz 22 


1 0 2620 5
Retalhuleu 
 0 2112 9 0Izabal 
Baja Verapaz 7 0 1 1 9 
Zacapa 0 7 0 0 7 

3 1 0 0 4
 
Guatemala 


3
1 I 1 0
Sacatep~quez 

2 1 0 0 3
Jutiapa 

0 0 0 1 1


El Quichg 


En los Departamentos de Chiquimula, Huehuetenango, Jalapa, 
Pete'n,
 

n.

Solo1 y Totonicap~n no se present6 ningun caso de intoxicaci6
 

CASOS DE INTOXICACIONES POR INSECTICIDAS 
AROS 190 - 1985 

1980 1981 1982 1983 1984 1985
GRADO 


768 636 796
TOTAL 1 160 787 613 

M 192 W7Leves 

406 254 165 265 168 264


Moderadas 

96 46 33 39 34 32
Graves 


3 2 5 156 3Muertes 
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1.3.3 Control de Intoxicaciones por Insecticidas 

En los centros de actividad econbmica dedicados al cultivo del algod6n, cafi y tabaco, funda
mentalmente, el Instituto mantuvo permanente vigilancia a efecto de controlar, prevenir e interve
nir medicamente en casos de intoxicaciones por insecticidas. En los Cuadros siguientes se presen
tan datos sobre casos de intoxicados durante el aio 1986 y en los cinco afios anteriores. 

CASOS DE INTOXICACIONES REGISTRADOS EN 1986 

Departamento Leves Moderadas Graves Muertes TOTAL 

Total 384 210 19 7 620 

San Marcos 104 33 5 3 145 
Quetzaltenango 51 47 5 3 106 
Suchitep6qL'ez 38 50 2 0 90 
Santa Rosa 54 20 2 0 76 
El Progreso 35 25 1 0 61 
Retalhuleu 40 10 2 0 52 
Escuintla 34 13 0 1 48 
Alta Verapaz 4 8 1 0 13 
Izabal 10 1 0 0 11 
Chimaltenango 6 2 1 0 9 
Baja Verapaz 4 0 0 0 4 
Guatemala 1 1 0 0 2 
Jutiapa 2 Q 0 0 2 
Zacapa 1 0 0 0 1 

En los Departamentos de Chiquimula, El Quich&, Huehuetenango, Jalapa, Pet~n, Sacatep~quez,
Sololi y Totonicapin, no se present6 ningbn caso de intoxicaci6n. 

CASOS DE INTOXICACIONES POR INSECTICIDAS 

AN4OS 1981 - 1986 

GRADO 1981 1982 1983 1984 1985 1986 

TOTAL 787 613 768 636 796 620 

Leves 484 412 462 429 485 384 

Moderadas 254 165 265 168 264 210 

Graves 46 33 39 34 32 19 

Muertes 3 3 2 5 15 7 
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1.3.3 C.ontrol de intoxicEcicnvs por Insc-cticldas 

Ln la activ~dad econ6nica agricolo, el Instituto ncr,tuvo permanen
tc vigilancia a efecto de controlar, prevenir e interv.nir rndicamente en 
casos de intoxicaciones por insecticidas. En los Cuadros siguicnt(-s sc pru
senten datos sobre casos de intoxicados durantc el ahio 191,7 y (n los cinco 
ahos antt.ricres. 

CASOS DE INTOXICACIONES REGISTRADOS EN 1967
 

1epi-rtax r,
tc Lev(:s hodu rad-s Srav s riuk.rtLs TOT.L 

Total 546 280 7C 10 912
 

Quetza it(nnngo 104 43 43 3 1,3

San MarcoE 127 11
35 168
 
Escuinti : 69 4C. 10 1 120
 
Suchi tep.qu'.z 45 
 59 2 4 110
 
Santa Ros;- 48 23 7 0 
 7E
 
R(talhulcu 54 15 0 0 6;
El Progr-.co 33 14 0 u 47 
Iz'ba] 16 21 3 0 40 
Solol 7 9 0 1 17 
Alta . 13 0 00 13
 
Baja Vo rapoaz 8 
 00 U 12 
Chimaitc nongo 
 2 0 0 10
 
Saca tc{pC qu(-z 4 1 L" 0 10

Guatera. 
 2 5 1 U £ 
Huc-huu[t-ni:.ngo 6 00 0
 
Zacan' 1 
 3 00 C 
Chiquiiulo 1 0 0 0 1 

En los [epartamcntos dc El QuichC, Jalpa, Jutiapa, Pet6n y Totoni-
cz[:Un: n s,. prcsc'nt6 ningn caso de intoxicaci6n 
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ASO-*DF hTUXCC1Ci!E" pOF. 1DiSErT itC!Oi.S 

GRADiO 1922 15L3 I~ 19071 F, l5 6 

TOTAL 6 13 76f- C2-2 
Leves 42 4(2 42-1S1 L. 
M~ode rada CI 265 16- 10 260 
Graves 33K3 32 V.7
 
Muertcs 3 2l
 

El incrongunto df. Iritcxicarlo.; (-nllIt / ( Scorl -tCU~ fLi~Zi (hI']i.iirior usCe
 
de plaguicidas en Ir, actividad agricoln, inficLirL-"O LSp(CA11alrn"n.I -.1 pquL.'c

empresaric a(. quien..s no ha' sic- posbt t 
-1co.trol por no t.!-Lar inscritos Ml 
R6gi min. 

1.3.4 C%'uerpo de Salvamc.nto 

Para prescrvar vidas -I.-:. prcrsonas afIl:'dcs y no afiliados quC duran
tvo sofi e s dc semanr dI f-'-t iv - i'u' tco's I-rpos *J..l-I o Concurr(.n apICos 
yes y balnerios del pals, el Instituto hai instituido y ranti-ku 1pu(stos d(
salvavida.- con personal debidamewen rtr-crnado ;,-rc labor d( sanlvam-r 10 em. 
DepartarrLitos de Guattraz~a, Lcunqtli. Rc w.1I Thu, Solol' Santo Rosa, Suchittc 
p~quez, Son Miarcos y Chiquimula. El flrfl:r.o !( ricrsonas r'.sce-tadas '-n los 6lti 
mos CInco afics, son kos siguk..nts: 

TOTAL 1 6QO l! 551 151 - 1, 21 

Afiliados 74 $725'601 522
 
No ifjIj,-c~os 85990 
 fL 31769
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1.3 Seguridad e Higiene en 0 Trabajo y Prev.nci6n d: Acclduntes en General 

4-. - En observancia de planes concretos de trabajo y en el afan de exten
der la cobertura de prevenci6n dc accidentes en mfs greas del interior de la 
Republica, a] Instituto durantt el aho 1983 cortinu6 desarrollando sus progra
mas preventivos a nivel nacional, contandc parz el cfecto con el personal cc

,',nlco y administrattivo indispunsabic. Para tal fin so realizaron las acciones 
sigulentes: 

1.3.1 Cursos dc Adiestramiento y Conferencias
 

Con el prop6sito du preservar el buen nivel de salud de la mano de
 
obra, ]a permanencia de las fuentcs du trabajo, la seguridad econ6mica de las
 
empresas afiliadas a] k~gimen du Seguridad Social y el bienestar del trabajador,
 
se dic importancia al factor educativo cn 1. prevenci6n de protecci6n personal
 
a travis de )a Escucla du Capacitaci6n en Suguridad e Higiene.
 

Con l]a asistencin de 43 774 personas, se impartieron 1 858 cursos, 
plticas y proycccionus de pelfculas. Se cfectuaron 329 demostraciones de equi
pos de seguridad. 

1.3.2 Supervisi6n c Insptcci6n
 

Con el fin du alurtar a las empresas de diverFas actividades econ6mi
cas, sobre condicioncs ru.-Ies de scouridad con quc cuentan o debieran contar, su
 
puso gnfasis en ]a inspecci6n, ccntandc' con personal debidamente capacitados,
resumigndose estas acciones en las siguicntes cifrs; 3 669 inspeccionts 379 
comprobaciones y 846 inVLStigacioncs LJ accidentes. 

1.3.3 Control dc Intoxicaciones por Insucticidas
 

En l inctividnd econ6mica agrfcola, el fnstituto nantuvo permanente

vigilancia a cfucte du controlir, rcvenir c intervenir medicamcnte cn casos de
 
into.icacioncs por insucticidas. Dichas acciones so efectuaron especialmente
 
en la costa suroccicental dLl pZ s, !as quv consistiuron en inspecciones de se
guridad e higien0 en las fincos du myor riusgo, reuniones con patronos y con
 
autoridades civiles y militares un ios lugares de mayor incidencia de intoxi
caciones. Por otro lado a travZs de la Comisi6n Interministerial de Plaguici
das, se logr6 ]a impresi6n del afiche 'Primeros Auxilios y Trataniento Medico
 
para Intoxicaciones Agudas Causadas por Piaguicidas", el cual se distribuy6
 
por todas las unidedes mndicas de ]a Instituci6n, as! como del Ministerio de
 
Salud Pblica y Asistencia Social.
 

En los Cuadros siguientes se presentan datos sobre casos de intoxicaciones durante el afio 1988 y en los cinco ahios anteriores:
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CASOS DE Itf'OXICACIONES REGISTRADOS EN 1988
 

Departamento Leves Moderadas Graves Macrtus TOTAL 

Total 359 214 33 12 618 

Quetzaltenango 23 24 4 1 52 
San Marcos 103 51 10 6 170 
Escuintla 76 24 3 3 Iu6 
Suchitep~quez 39 51 1 0 91 
Santa Rosa 46 28 4 0 78 
Retalhuleu 29 24 7 1 (1 
Izabal 15 1 1 0 17 
So1ol6 0 J 0 1 1 
Aita Verapaz 16 2 0 0 IP 
Baja Verapaz 4 0 0 0 14 
Chimaltenango 4 1 3 0 8 
Sacatep6quez 0 3 0 0 3 
Huehuetenango 2 0 0 ) 2 
Zacapa 1 5 G o 
Chiquimula I 0 0 1 

En los Departamentos de Guatemla, El Progreso, El Quich, J:-iapa, Ju
tiapa, Pet6n y Totonicapan, no se present6 ning~n caso d intoxicaci6n. 

CASOS DE INTOXICACIONES POR INSECTICIDAS
 

ANOS 1984 - 1983
 

GRADO 1984 1985 1986 1987 1988 

TOTAL 636 726 620 912 618
 

Leves 429 485 384 546 103
 
Moderadas 168 264 210 280 51
 
Graves 34 32 19 76 10
 

Muertes 5 15 7 10 6 
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CASOS DE INTOXICACIONES POR INSECTICIDAS 

AROS 1984 - 198E' 

GRADO 1984 1985 1986 1987 1988 

TOTAL 636 726 620 912 618 

Leves 
Moderadas 
Graves 
Muertes 

429 
168 
34 

5 

485 
264 
32 
15 

384 
210 
19 
7 

546 
280 
76 
10 

359 
214 
33 
12 
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Annex 8.
 

Coffee Production Costs for Guatemala
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:OSTOS DE PRODUCCION DE 3.500 BOLSAS DE
 
ALMACIGO A DOBLE POSTURA
 

FACTOR DE PRODUCCION UNIDAD 


1. SEMILLEROS
 

a. Mano de obra
 

-Preparaci6n del suelo (De- 2
 
sinfestaci6n y desinfecci6n) Metros 


-Cuidados culturales (sombra,
 
cobertura, riego) Jornales 


2. ALMACIGOS
 

2
 
a. Preparaci6n de tierra Metros 


-Lienado de bolsas Jornales 

-Acondicionamiento, desinfes
 
taci6n y desinfecci6n Jornales 


-Trasplante y siembra de
 
sombra Jornales 


-Labores culturales y riego Jornales 

-Fertilizaci6n (5) Jornales 

-Control fitosanitario Jornales 


b. Insumos
 

-Bolsas 7 X 12 Millar 

-Fertilizantes 20-20-0 Quintal 

-PCNB Libra 

-Furadan 5% Libra 

-Otros fungicidas Libra 


-Fertilizante foliar Libra 


-Semilla Libra 


NUMERO VALOR VALOR

UNIDADES UNIDAD TOTAL
 

7 Q. 1.00 Q. 14.00
 

4.50 22.50 

36.50 

4.50 27.00 

1.50 52.50 

4.50 9.00 

4.50 27.00 
4.50 45.00 
4.50 9.00 
1-.50 18.00 

187.50 

30.00 120.00 
33.00 33.00 
8.00 24.00 
7.00 14.00 
15.00 150.00 

4.00 32.00 

8.00 56.00 

429.00 

616.50 

5 

SUBTOTAL 


6 


35 


2 


6 

10 

2 

4 

SUBTOTAL 


4 

1 

3 

2 


10 

8 


7 


SUBTOTAL 


TOTAL 


IMPREVISTOS 61.65.
 

GRAN TOTAL p.678.15
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PLAN DE ACTIVIDADES 
COSTOS PARA ESTABLECIMIENTO DE CAFETALES I MANZANA 

I TD A D C 0 M 0 R E A L I Z A R L A 
RIE A 

UNIDAD NUMERO DE 
UNIDADES 

COSTO PR 
UNIDADES 

COSTO 
TOTAL 

PRIMER AAO 

A. MANO DE OBRA 

B. 

-Arrancado dt planta y limpieza del 

terreno-Trazo y estaquillado 
-Ahoyado
-Acarreo lantas en bosa 

-SebaJornale,;-Siembra 

-Establecimiento de sombra 

-Control de maleza 
-Fertilizaci6n 

-Control fitosanitario 

INSUMOS 

Con machete, piochas y azadones 

En curvas de contorno 
Se harbn 3.500 hoyos de O.4X0.4XO.4 mts.

" 

Siembra y fertilizaci6n con 2 onzas de 

fertilizantePoniendo 3 tipos de sombra: temooral, semi-

parmanente y permanente4 limpias anuales 
2 amplicacione mhs: I dos meses depsu~s de 

]a siembra con 2 onzas de 20-20-0 ./un.i 
final con 2 onzas de UreaTres aplicaciones 

SUBTOTAL 

Jornales 

Jornales 
moyOsn3e 

Jornales 

Jorneles 

Jornales 
Jornales 

Jornales 

30 

12 
3.7001 

16 

50 

8 

64 
8 

9 

Q. 450 Q. 180.03 

£.50 54.10 
0.10 370.004.07.00 
4.50 72.00 

4.50 225.00 

4.50 36.00 

4.50 288.00 
4.50 36.00 

4.50 40.50 

1.301.50 

-Fertilizante 
-Benlate 
-Ferban 
-Abono-foliar 
-Adherente 
-Implementos 
-Equipo 

Compra 20-20-0,. Urea y triple super fosfato 
Aplicaciones foliares 
Aplicaciones Foliares 
Aplicaciones foliares 
Aplicaciones foliares 
Machetes. piochas y azadores 
Se calcula 1/10 de su valor 

quintal 
kilo 
libra 
libra 
litro 

12 
I 
8 
8 
1 

33.00 
82.00 
10.00 
3.00 
12.00 

396.00 
82.00 
80.00 
24.00 
12.00 

50.00 
40.00 

SUBTOTAL 

TOTAL 
IMPREVISTOS 

684.00 

1.985.50 
198.55 

GRAN TOTAL 
Q.2.184.05 



A C T I V I 0 A D 

A. MANO DE OBRA 

-L implias 
-FertilI izaci6n 

-SAembra de 
-Semr s mbra-Manejo dede sombra 
-Control Vitosanitario 
-Cosecha 
-Seneficiado 

B. INSUMOS 

-Fertilizante-Oxicloruro de cobre 
-Adherence 
-Insecticeda 
-Fertilizari6n foliar 

-Equipo 

PLAN DE ACTIVIDADES
 
COSTOS PARA ESTABLECIMIENTO DE CAFETALES I MANZANA
 

C 0 M 0 R E A L I Z A R L A 


SEGUNOO ARO
 

4 limpias al a~o 

3 fertilizaciones 


175 hoyos de resiembra 

Se realizan al inicio de las Iluvias
Se eliminarb la sombra temporal 

3 aplicaciones 

Oe acuerdo a la Epoca 


SUBTOTAL 


SegOn analisis de suelo
 

1/10 de su valor 


SUBTOTAL 


TOTAL
 
IMPREVISTOS 


GRAN TOTAL 


UNIDAD 


Jornales 
Jornales 


Hoys 

Jornales 

Jornales 

Jornales 

QuinaI 

QuintalQuintal 


Quintal 

libra 

litro 

litro 


libras 


NUMERO DE 


UNIDADES 


64 
18 


.10 

3 
3 
9 
2 

27
6 


is 

18 


1 


12 


COSTO POR 


UNIDADES 


Q. 4.50 
4.50 


175 

4.50 

4*50 

4.50 

5.00 

5.00 

6.50 


33.00 

4.00 

;Z.3O 

36.48 


4.00 


COSTO
 

TOTAL
 

Q. 288.00 
81.00
 
17.50
 
13.50
 
13.50
 
40.50
 
1350
 
135 .O0
 
39.00
 

628.00
 

594.00
 
72.00
 
12.00
 
36.48
 

48.00
 
40.00
 

802.48
 

1,430.4
 
143-05
 

Q.1.573.53
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PLAN DE ACTIVIDADES 
COSTOS PARA ESTABLECIMIENTO DE CAFETALES I MANZANA 

A C T I V I D A 0 C 0 m 0 R E A L I Z A R L A UNIDAD NUMERO DE COSTO POR COSTO 
UNIDADES UNIDADES TOTAL 

TERCER ARO 

A. MANO DE OBRA 

-Limpias 
-Fertilizaci6n 

-Manejo sombra 

-Control fitosanitario 
-Cosecha 

-Beneficiado 

3 manuales al alo 
3 aolicaciones 
Formaci6n de sombra semipermanente 

3 aplicaciones al a1o 
De acuerdo a la 6poca 

Jornales 
Jornales 

Jornales 

Jornales 
Quintal 

48 
18 

6 

9 
72 

Q. 4.50 
4.50 

4.50 

4.50 
5.00 

Q. 216.00 
81.00 

27.00 

&O.50 
360.00 

Quintal 16 6.50 104.00 

SUBTOTAL 
828.53 

B. INSUMOS 
-Fertillizaci6n SegOn muestreo Quinal 18 33.00 591.00 

n1 -Oxiciururo 

-Insecticida 
-Adherente 

-Abono Follar 
-Equipo 1/10 de su valor 

Litros 
Litros 

Litros 

a40.00 

18 

1 

1 

33-00 
4.:0 

36.48 

12.00 

5. 
... 

12.08 

12.00 

SUBTOTAL 
802.48 

TOTAL 
IMPREVISTOS 1.630.98 

163.10 

GRAN TOTAL Q.1.794.08 



PLAN DE ACTIVIDADES 
COSTOS PARA ESTABLECIMIENTO DE CAFETALES 1 MANZANA 

A C T I V I D A D C 0 M 0 R E A L I Z A R L A UNlOAD 

CUARTO ARO 

MANO DE OBRA 

-Limpias 
-Fer zde 
-Nanejo de sorbra 
-Control fitosanitario 
-CosechaJo-Benefciado 

3 al aAo 
aoio 

Al inicio de 
3 al aro 

Iluvias 

Jornales 
Jornales 

Jornales 

Jornales 
n l s9.0Quintal

Quintal 

SUBTOTAL 

B. INSUMOS 

-Fertilizante 

-Ldherente 
-Abono foliar 

-Thiodn 
-Otros insecticidas 

-Equipo 1/10 de su valor 

Quinal 

Litro 

Libra 

Li -3 
Litro 

SUBTOTAL 

TOTAL 
IMPREVISTOS 

GRAN TOTAL 

NUMERO DE
UNIDADES 


48 

18 


5. 
9 


144 

32 


18 

16 


1 


12 


1.5 

I 


COSTO POR
UNIDADES 


Q. 	 1.50 
.50 

4.50 


4.50 

5.00 

6.50 


33.00 

4.00 


12.00 


0.00 

20.00 

36.48 


COSTO
 
TOTAL
 

Q. 216.00
 
81.00
 

22.50
 

40.50
 
.0


720.00
 
208.00
 

1,288.00
 

594.00
 
72.00
 

12.00
 

38.00
 
30.00
 
36.48
 

40.00
 

832.8
 

2.120.18
 
212.05
 

Q.2.332.53
 

http:Q.2.332.53
http:2.120.18
http:1,288.00


PLAN DE ACTIVIDADES 
COSTOS PARA ESTABLECIMIENTO DE CAFETALES I MANZANA 

A C T I V I D A D C 0 m 0 R E A L I Z A L A UNIDAD NUMERO DEUNIDADES COSTO POR 
UNIDADES 

COSTO 
TOTAL 

UINTO ARO 

A. MANO DE OBRA 

-Limpias 
-Fertilizaci6n 
-oanejo sombra 

-Cosecha 
-eneficiado 

3 al ano 
3 al afto 

Antes de inicio de 
3 at a o 

Iluvias 

Jornales 
Jornales 

Jornales 

Jornales 
Quintal 
Quintal 

18 
18 

5 

9 
112.50 
25 

Q. Z.50 
4.50 

4.50 

4.50 
5.00 
6.50 

Q. 216.00 
81.00 

22.50 

40.50 
562.50 
162.50 

SUBTOTAL 
1.085.00 

B. INSUMOS 

. " J -Fertilizantes-Oxi;.arutu 

-Adherente 
-Thiodan 
-Otros insetic-Als 

-Abono foliar 
-Equipo 1/10 de su valor 

Quinta1 
LL;,r.. 
Litro 
Litro 

Librm 
Libra 

I9 
: 
1 
1.5 

1I 
12 

33.00 
CC) 

12.00 
20.r) 

36.L8 
4.00 

594.00 
I~

12.00 
30.00 

3648 
4e.00 

SUBTOTAL 
832.48 

TOTAL 

IMPREVISTOS 
1.917.48 

191.75 

GRAN TOTAL 
Q.2.109.23 


