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PREFACE
 

This Supplementary Environmental Assessment (SEA) complements
 
the USAID's Programmatic Environmental Assessment (PEA) for
 
Locust/Grasshopper Control Programs in Africa and Asia (TAMS/CICP,
 
1989) and shares some commonalities with the Programmatic
 
Environmental Assessment of the USAID/Mczambique Transition
 
Development Program (July, 1993) and the subsequent SEA on Pest and
 
Pesticide Mapagement for Mozambique (Fischer et al.. 1993). This SEA
 
was prepared.by the AID/W (AFR/AA/DRCO) Assistant Technical Advisor
 
to the Africa Emergency Locust/Grasshopper Assistance (AELGA)
 
Project, Dr. Yeneneh T. Belayneh, with assistance from the TSAID
 
Mission in Mozambique, and with documents and first hand information
 
obtained from the Government of the Republic of Mozambique (GRM).
 
The SEA was first drafted in July of 1993 and was then reviewed by
 
the Africa Bureau's Environment Unit and by AELGA. List of persons
 
contacted while drafting and finalizing this SEA is provided in
 
Appendix A.
 

This document reflects the current description of the
 
Mozambique Crop Protection Service for locust/grasshopper management
 
and control operations. It contains the best available analysis of
 
environmental impact and possible strategies foi mitigating such
 
impacts. It provides recommendations on training piograms in
 
improved safety, public health and environmental protection, as well
 
as 
support for early survey and prompt treatment programs. It
 
emphasizes tho use of alternatives to the chemica control and
 
underscores the importance of judicious and envircnmentally sound
 
approaches to the use of pesticides whenever and wherever necessary.
 

This SEA fulfills the requirements by the USAID to provide
 
funds for any possible programs related to locust/grasshopper
 
management and control activities in Mozambique.
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1.0 EXECUTIVE SUMMARY
 

This Supplemental Environmental Assessment (SEA) complements
 
the Programmatic Environmental Assessment (PEA) for Locust and
 
Grasshopper Control in Africa and Asia (TAMS/CICP, 1989). It
 
provides specific information on the country profile and agro­
ecological regions (zones) related to the locust/grasshopper problem
 
and control in Mozarnbique. It furnishes information on program

operations and options regarding locust and grasshopper control
 
interventions, and identifies foreseeable significant effects the
 
operations may have on the environment and on target populations.
 

This SEA is a prerequisite for any pesticide-related assistance
 
to be given i-o the host country by the USAID as part and parcel of
 
the USG's action plan for pest and pesticide management programs in
 
Mozambique. The information given in the SEA is intended for use 
by

USAID/Mozambique, the Mozambique Department of Plant Protection
 
(DSV), and/or the NGO/PVO community, in the process of designing
 
locust/grasshopper management programs which may involve USG
 
assistance. The SEA may be amended whenever valuable information
 
that can be utilized in the process of designing sound
 
locust/grasshopper management programs becomes available and when
 
such information necessitates an update.
 

Tf USAID chooses to participate in a locust/grasshopper
 
assistance program, it is important that support be coordinated with
 
other donors and the GRM to achieve desirable results and to make a
 
significant impact. The NGO/PVO community and regional locust
 
control organizations are likely to play key roles in Mozambique.

Assistance for such a program should emphasize the principles of
 
IPM, in which all available management resources are considered.
 
While probable crop loss will be a criterion for USAID involvement
 
in control efforts, sustainable infrastructure development and
 
cost/benefit ratio will also be considered. Participation by USAID
 
in emergency operations will be carefully tempered with an
 
examination of what long-term benefits will be achieved in addition
 
to an insect population decrease. USAID will normally emphasize
 
good survey and use of non-chemical control methods whenever and
 
wherever possible.
 

IMPACTS OF LOCUSTS AND GRASSHOPPERS ON CROP PRODUCTION IN MOZAMBIQUE
 

Locust/grasshopper problems are often manifested in Mozambique.
 
Certain parts of country, including southeastern Nampula and
 
Zambezia, eastern Sofala and Inhambane, south-eastern and central
 
Tete and southern Maputo provinces have experienced periodic
 
outbreaks and regular invasions by locusts and grasshoppers. Most
 
recently, in March/cAprii of 1993, a wave of grasshopper outbreaks
 
affected more than four provinces, including Sofala, Nampula,

Zambezia, and Cabo Delgado. 
 It is highly likely that such outbreaks
 
will continue to occur, calling for appropriate interventions.
 
Furthermore, periodic requests for technical assistance, equipment,
 
pesticides and application services are likely to follow.
 

1
 



Though not well documented, locusts/grasshoppers are known to
 
cause serious economic losses in the agricultural sector of the
 
country. Currently there seem to be few initiatives in the areas of
 
locust/g'rasshopper research in Mozambique. Research should be
 
initiated in the areas of pest and pesticide management in
 
Mozambique to determine the level economic losses caused by
 
locust/grasshopper infestations and to develop better decision­
making tools for their control as part of the overall pest
 
management program. Strong collaboration between GRM (DSV and other 
divisions of the MOA, the CNA, etc.), the NGO/PVO community, the
 
University, as well as commercial private sectors should be
 
established and maintained in order to improve the current delivery
 
and control operations.
 

PREVENTION AND EARLY WARNING
 

Working with these other players, A.I.D. could be influential
 
in promoting linkages and collaboration between the different
 
sectors, including GRM, private sector, NGOs and international
 
organizations and donor agencies. Nevertheless, A.I.D. should
 
ensure that requests for assistance are objectively justifiable,
 
based on reliable data that would reflect perceived level of damage
 
and associated requests. Under such circumstances, A.I.D.'s focus
 
should be on prevention and early season intervention rather than
 
late season treatments, which should be minimized to the extent
 
possible.
 

Moreover, the level and means of response should be based on
 
careful analysis of habitats to be treated, and the need for such
 
measures should be established. A.I.D. should encourage DSV to
 
prepare annual work plans describing intended campaign operations
 
and ensure how the SEA recommendations will be carried out
 
(Recommendation 37). The use of meteorological data couoled with
 
information based on greenness maps and other remotely sensed data
 
as a means to enhance early warning systems, should be strengthened,
 
and their implementation as a tool for surveillance be encouraged.
 

CAPACITIES AND NEEDS OF THE CROP PROTECTION DEPARTMENT (DSV)
 

Mozambique's DSV, formed during the colonial eca, is
 
headquartered in Maputo, with stations located in each of the ten
 
provinces and phytosanitary bases in the districts throughout the
 
country. The DSV is composed of seven units, i.e., Plant Quarantine
 
Unit (also includes Phytosanitary and Nematology), Pesticides Unit,
 
Migratory Pests Unit, Biological Control Unit, Weed Control Unit
 
(not fully established), Entomology Unit, and the Administrative
 
Unit (Appendix B). The DSV is staffed with the head of the
 
department, six unit heads, ten provincial representatives and a
 
number of district technical staff and assistants. The Department's
 
migratory pest control unit is basically responsible for addressing
 
problems associated with locusts, Quelea birds, armyworm, and
 
rodents.
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The level of expertise in the DSV in genetal and migratory pest
 
control unit in particular needs to be strengthened. Expertise is
 
most limited in areas such as ecotoxicology, environmental
 
monitoring, and pesticide management, including disposal of obsolete
 
pesticides and pesticide containers. Any efforts to strengthen the
 
DSV and migratrory pests unit should go far beyond
 
locusts/grassnoppers and other migratosy pests and should deal with
 
the full range of pest problems known to cause economic da.nage. In
 
addition, pest management staff should also be strengthened in
 
specific areas, including survey and monitoring, crop loss
 
assessment, and insect pathology. Mozambique's DSV and associated
 
units could, without any doubt, benefit from technical assistance
 
and training opportunities in the fields of pest and pesticide
 
management, environmental impacts and risk assessments and related
 
fields that may be made available from agencies such as A.I.D.,
 
USEPA and also from USDA 4n collaboration with USAID/Mozambique.
 
Staff training should reflect the country's needs for and be based
 
on priority areas.
 

DSV is currently being supported by the Danish Agency for
 
international Development Assistance (DANIDA) through their Crop
 
Protection Department Strengthening Project. This project was
 
initiated in 1991. It is planned for three years, with the
 
possibility for two three-year term extensions. This SEA commends
 
the move taken by DANIDA and believes that it should be emulated by
 
others. The efforts taken by NGOs, private organizations and firms,
 
including pesticide companies, in training farmers and agricultural
 
advisors in pest identification and control, safe use and handling
 
of pesticides, are all encouraging and need to be continued.
 

ROLE AND CAPACITIES OF THE NGO/PVO COMMUNITY
 

International .iumanitarian assistance PVOs have been playing a
 
prominent role in Mozambique's reconstruction and development.
 
Seven PVOs are now implementing agricultural development activities
 
which presently or potentially involve pest management and/or
 
pesticides. Others are proposing involvement in the near future.
 
Recent outbreaks of grasshoppers, such as those in the Beira region
 
(see Sect. 4-3) involved the PVO community heavily, because these
 
organizations have the mandate and infrastructure to address such
 
problems in general; however, in most cases, they still need
 
specific technical strengthening in pest and pesticide management.
 

Indeed, requests by PVO agronomists for USAID authorization of
 
pesticide use in their programs triggered a complementary SEA to
 
this one, under the Programmatic Environmental Assessment for the
 
USAID/Mozambique Transition Program (Chemonics et al. 1993; Fisher
 
et al. 1993). Proposed pesticide use patterns by PVOs are confined
 
to crop production and the control of veterinary diseases spread by
 
other arthropod parasites of livestock. PVOs would need to work
 
closely with the DSV, and regional locust control organizations
 
should there be occasion to be involved in control of migrant or
 
outbreak pests. Both the present SEA and the SEA by Fisher et al.
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(1993) would need to be taken into account in developing operations
 

plans (See Recommendation 37).
 

IPM IN LOCUST/GRASSHOPPER CONTROL PROGRAMS
 

DSV is currently showing keen interest in pursuing IPM programs
 
in fields such as classical biological control of the cassava
 
mealybug, stalk borer control and other areas. This interest
 
presents an excellent opportunity to develop research programs and
 
design locust/grasshopper control strategies and tactics.
 
Therefore, it should be encouraged and extended to include other
 
practices such as biological, agronomic and cultural control
 
methods.
 

DSV with the help of the DANIDA project is also involved in
 
training field technicians and farmers r-epresentative in pest and
 
pesticide management practices, including proper pest control
 
methods, survey and assessment technique's. DSV, in collaboration
 
with relevant organizations, should enhance training farmers and
 
extension agents t'r master techniques that will help minimize
 
infestations via identifying, and elaborating appropriate
 
alternative methods ti:rough applied research. Increased farmer
 
involvement, particularly early in the development of
 
locusts/grasshoppers, can prevent the need for increased pesticide
 
use later. This is espec.ally true for alternative control
 
techniques, such as cultural control, habitat modification by inter­
cropping in which, for instance, weeding of crops and margins of
 
fields appears to be effective in reducing numbers and damage of
 
certain specics of grasshoppers.
 

ENVIRONMENTAL REGULATIONS
 

Mozambique does not yet have legislation that is fully
 
empowered to execute environmental protection duties. The
 
Commission for National Environment which was formed in 1991 is
 
currently responsible for coordinating environmental activities.
 
Like all other governmental agencies in the country, CNA is
 
understaffed and lacks experienced environmental specialists.
 
However, with technical and financial assistance from the World
 
Bank, the UNDP and other donors, the Commission is in the process of
 
putting together a National Environmental Management Plan with the
 
development of the National. Environmental. Action Plan anticipated to
 
be in place within the coming year or two. USAID could support the
 
provision of appropriate expertise and capacity-building measures to
 
enable the GRM fully develop and implement functional environmental
 
regulations which are adequately integrated with sustainable
 
economic development objectives.
 

Fragile habitats, including aquatic ecosystems, such as
 
estuarine and riverine habitats, should be protpcted from pesticide 
applications. In the case of aerial application, buffer zones of at 
least 2 kilometers surrounding areas to be protected should be 
established. The existing environmental/pesticide regulations 
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Maputo city, in the heart of residential areas and near a river,

should be moved elsewhere and the storage facilities, including the
 
warehouse, should be properly inspected by the MOA, MOH, and other
 
appropriate experts (e.g., FAO) to meet the minimum standards. 
 The
 
current facilities should be improved. Furthermore, proper disposal

of obsolete pesticides stocks should be undertaken by using the best
 
available technology suitable for the local situation, as determined
 
by special assessments.
 

In 1990, initiatives were taken by Shell Chemicals of
 
Mozambii.ie in collaboration with MOA, in which 95,000 kg of a
 
mixture of obsclete DDT and monocrotophos -- with sand that was used
 
to remove the pesticide, and old containers --- were professionally
cleaned up and packed for shipment to the U.K. for ultimate disposal

in a high-temperature incinerator. The Shell/MOA iniuiative is
 
currently being duplicated by other private chemical companies, such
 
as Ciba-Geigy, which are working on buying back their old products

from original purchasers for proper disosai as part of their
 
product stewardship strategy. Such initiatives should be encouraged

and extended to remove other stocks. USAID/Mozambique could
 
consider supporting a feasibility study on options for safe and
 
appropriate disposal tecbhmiques.
 

Empty pesticide containers normally should be triple-rinsed,

punctured and/or crushed and buried. 
They should never be recycled

unless reused in pesticide formulation under strict supervision and
 
only when appropriate facilities are available. The use in
 
construction and for other purposes which involves high probability

of human contact is strongly discouraged. As much as possible,

container sizes should be compatible with reuse requirements.

Making pesticides available in small containers (e.g., one liter
 
size), increases the potential for subsequent use in cooking or
 
storage of water, and should be minimized. Their use should be
 
under strict supervision of the DSV and NGO/'PVO staff and other
 
appropriate bodies. In addition, the DSV should periodically

inspect the pesticide formulation and reformulation facilities to
 
en.sure proper handling and packaging procedures are in use.
 

IMPACTS MONITORING & MITIGATION .
 

Monitoring environmental impacts of pesticides, including

adverse effects on non-target organisms, is a valuable means of
 
detecting their possible misuse and of mitigating the potentially

adverse impacts. Such activities should be integrated as part and
 
parcel of any pesticide use program. The results of these
 
monitoring activities could be used in the planning and
 
implementation phases of locust/grasshopper control programs to
 
minimize environmentally damaging operations.
 

Exposure to pesticides and the risk of unexpected acute
 
chemical poisoniig is most likely to occur with handlers,
 
applicators, pilots, and pesticide formulation plant workers.
 
Monitoring applicator exposure through cholinesterase levels has
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preventive value and such procedures are currently being practiced 
on a regular basis by some pesticide formulation plants (e.g., Shell 
Chemicals of Mozambique) . T2o the extent that these procedures are 
not in place in other pesticide formulation plants (e.g., at the 
BOROR formulation plant at Mashava), they should be instated and 
carried out on a regular basis. 

In areas of extensive pesticide use, environmental samp].es
 
analyzed for residues would be a valuable basis for assessing
 
exposure. In such areas, residue analysis should be carried out to
 
determine the most appropriate means of pesticide delivery. These
 
activities should be the collaborative work of DSV, MOH-National
 
Laboratory for Water and Food Hygiene, and also with the involvement
 
of the private pesticide companies. The technical capacity and
 
equipment needs in Mozambique for residue analyses should be
 
strengthened to provide future services in residue analyses and
 
other related services.
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2.0 PURPOSE AND PROCEDURES
 

2.1 Background
 

In 1987, due to an outbreak of both.grasshoppers and locusts in
 
Africa, the Administrator of the U.S. Agency for International
 
Development declared an emergency waiver of the Agency's
 
environmental procedures governing the provision of pesticides. The
 
temporary waiver permitted A.I.D. to provide assistance for
 
procurement and use of pesticides for locust/ grasshopper control
 
according to best available practices. However, with the waiver
 
came a mandate to develop a so-called Programmatic Environmental
 
Assessment (PEA) of Locust and Grasshopper Control in Africa/Asia.
 
This PEA was to provide the context for rational pesticide use, and
 
to lay out measures to mitigate potential negative impacts. The PEA
 
was completed in draft in 1988, and approved in May 1939.
 

The Administrator's waiver expired bn August 15, 1989.
 
Thereafter, all countries involved in locust/grasshopper assistance
 
operations were required to develop country-specific Supplemental
 
Environmental Assessments (SEA) in the context of the PEA. With the
 
expiration of the Administrator's waiver, any future A.I.D.
 
assistance for procurement and use of pesticides had to fully comply
 
with the Agency's Environmental Procedures. The PEA, and the
 
country-specific SEAs, have served as the basis for satisfying these
 
environmental procedures. The SEAs contain country-specific
 
environmental information and provide guidance on environmentally
 
sound management procedures for pesticide use in a particular
 
country. In Africa, SEAs have already been put in place for Burkina
 
Faso, Cameroon, Chad, Eritrea, Ethiopia, Madagascar, Mauritania,
 
Mali, Morocco, Niger, Senegal, Sudan and Tunisia. In the Asia/Near
 
East region, Afghanistan, India, Jordan, Pakistan and Yemen have or
 
are developing SEAs or their equivalent.
 

Mozambique is among t17 countries in Africa where chronic
 
locust/grasshopper problems are often manifested. Certain parts of
 
country, including southeastern Nampula and Zambezia, eastern Sofala
 
and Inhambane, south-eastern and central Tete and southern Maputo
 
provinces have in the past experienced periodic outbreaks and
 
occasional invasions by locdsts and grasshoppers. For instance, in
 
1988 and in March/April of 1993, a wave of grasshopper outbreaks
 
affected more than four provinces, including Sofala, Nampula,
 
Zambezia, and Cabo Delgado (e.g., see end of Sect. 4.3). It is
 
highly likely that the outbreaks will continue to occur, calling for
 
appropriate interventions. Furthermore, periodic requests for
 
technical assistance, equipment, pesticides and application services
 
are likely to follow.
 

Because of occasional invasions and outbreaks of
 
locusts/grasshoppers, and uheir potential impact upon food security
 
more attention should be given to locust/grasshopper problems.
 
Despite the fact that locusts and grasshoppers are part of the agro­
ecology of Mozambique and occasionally cause substantial damage to
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agricultural crops, currently the country possesses limited capacity
 
to monitor and regulate their activities and to carry out control
 
operations. Much of the capacity available in terms of human
 
resources and commodities is often geared towards protecting crops.
 
For instance, it is estimated That some 90i of the pesticides
 
consumed in Mozambique go into cotton production. This puts much of
 
the food crops under serious threat from pests, including
 
locusts /grasshoppers. Given the current conditions in Mozambique,
 
it is likely that A.I.D. will reccive requests for locust
 
/grasshopper control, and it is probable that these rEquests will
 
include pesticide use.
 

Therefore, USAID and the Government of Mozrimbique should take
 
the initiatives to assess the conditions under which these
 
commodities and services will mostly likely be used and search for
 
alternative control options ..n line with the principles. Based on
 
these investigations alternative means should be devised in line
 
with the principles of IPM. This becomes especially important in
 
sensitive and fragile ecosystems. Moreover, the goal of any short­
and medium-term U.S.-funded assistance for locust/grasshopper
 
management should focus cn ensuring food self-sufficiency and
 
sustainability in the country, particularly focusing on small
 
holdings and family farms. In the event that provision of
 
pesticides is contemplated by USAID/Mozambique for
 
locust/grasshopper control, this SEA in combination with the PEA
 
fulfill the requirements of USAID Environmental and Pesticide
 
Procedures. For USG assistance in this iratter to be rendered, the
 
SEA will need to be linked to a Plan of Action developed by the GRM
 
and/or PVOs as appropriate.
 

2.2 Drafting Procedure
 

A.I.D. Environmental Procedures (22 CFR 21 .3(a) (4), describes
 
the process to be used in preparing an Environmental Assessment. The
 
rationale and approach for the country-specific Supplemental
 
Environmental Assessment (SEA) are outlined in cables State 258416
 
(8/12/89) and State 275775 (8/28/89).
 

This Supplementary Environmental Assessment (SEA) was produced
 
beginning with a visit to Mozambique in July of 1993 by Dr. Yeneneh
 
T. Belayneh, Assistant Technical Advisor to the Africa Emergency
 
Locust/Grasshopper Assistance (AELGA) Project (now resident in the
 
Africa Bureau's Disaster Response Coordination Office (AFR/AA/DRCO),
 
with logistical support from USAID/Mozambique and the AELGA Project.
 

Field trips and si.C2 visits were undertaken to obtain first 
hand information for the preparation of this document. A later
 
visit to Mozambique by Dr. Walter I. Knausenberger (Environmental
 
Advisor, AFR/ARTS/FARA) in November 1993 helped maintain the
 
consistency between this SEA and the 1-EA for the Transition Program
 
(Chemonics, et al. 1993) and with the SEA for Pesticide Use under
 
the PVO Support ProjecL (Fisher et al. 1993)
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2.3. 	Related Assessments
 

The overarching previous assessment concerning

locust/grasshopper control operations and the primary supportive

document is the Programmatic Environmental Assessment (PEA) for
 
Locust and Grasshopper Control in Africa/Asia (TAMS/CICP, 1989)

The P2A covers grasshopper and locust control operations in Africa
 
and the Asia. This SEA complements the PEA, and should be
 
considered an integral part of it. 
 The SEA deals with country­
specific environmental issues not addressed in the PEA.
 

Other pertinent assessmaents in regard to the locust/grasshopper

control situation in Mozambique include:
 

(1) 	The Africa Emergency Locust/Grasshopper Assistance Mid­
term Evaluation (with specific-country case studies for
 
Chad, Mauritania, and Cape Verde) (Appleby, Settle &
 
Showler, 1989);
 

(2) 	USAID. 1990. Proceedings of a Workshop on Disposal of
 
Obsolete Pesticides and Pesticide Corntainers. Niamey,
 
Niger.
 

(3) 	FAO/SADCC Sub-Regional Workshop on Pesticide Management

for SADCC member States. Harare, Zimbabwe. 20-27 May,

1991 (including Mozambique);
 

(4) 	other Supplement-al Environmental Assessments for
 
Locust/Grasshopper Control: in Africa, they exist for
 
Burkina-Faso, Cameroon, Chad, Ethiopia, Eritrea,
 
Madagascar, Mali, Mauritania, Morocco, Niger, Senegal,

Sudan, and Tunisia; in the Near East and Asia, SEAs are in
 
place or in preparation for Afghanistan, India, Jordan,
 
Pakistan, and Yemen;
 

(5) 	USAID/Mozambique's Transitional Development Program 
-
Programmatic Environmental Assessment [TP/PEA] (Chemonics
 
et al., 1993; Knausenberger 1993)
 

(6) 	MozamIique: the present environmental situation. A
 
synoptic survey financed by the Norwegian Agency for
 
Development Cooperation (Environmental Working Group

1990).
 

(7) 	AELGA Project Assessment, Alan Schroeder (1993).
 

(8) 	Fisher, H. H., Patricia C. Matteson and Walter I.
 
Knausenberger (1993). Supplementary Environmental
 
Assessment of Pest Management and Pesticide Use in the
 
Private Voluntary Organization Support Project (656-0217),

USAID/Mozambique - Supplemental to the Programmatic

Environmental Assessment of the USAID/Mozambique
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Transition Development Program; USAID/Mozambique and AID/W
 

(See the References for additional citations.)
 

2.4 Analysis and Document Preparation
 

The abcve documents have been used in the preparation of this
 
SEA and are often relied upon without citation. Some internal
 
USAID/Mozambique data are also used without citation. Other
 
relevant documents are cited in the text when supportive data is
 
used.
 

Other documents which deal with the locust/grasshopper
 
situation vis-a-vis environment, ecology, and biodiversity of
 
Mozambique that were consulted in the preparation of the SEA include
 
the World Bank/Government of Mozambique's National Environmental
 
Management Plan for the Environmental Support Project; and the IUCN
 
(International Union for Nature Conservation) Conservation
 
Monitoring Centers' Mozambique: An Envigtnmental Profile; Pesticide
 
Legislation; Ohio State University Study on Agricultural Input
 

-
Distribution and Marketing in Greater Maputo; Mozambique the
 
present environmental situation, NORAD Most of these documents are
 
fully cited in the reference section.
 

3.0. ENVIRONMENTAL REGULATIONS
 

3.1. A.I.D. Environmental Procedures
 

It is A.I.D. policy to ensure that any negative environmental
 
consequences of an A.I.D.-financed activity should be identified and
 
mitigated to the fullest extent possible prior to a final funding
 
and implementation decision. This document covers specific
 
environmental consequences involved with chemical pesticide use, and
 
necessary safeguards and mitigation for any future control programs.
 
Pesticide related activities will, therefore, be addressed in line
 
with A.I.D.'s Environmental Regulations and Procedures. In
 
addition, alternatives to the chemical pesticide are highly
 
recommended when found to be appropriate, and can be part cf an IPM
 
program.
 

3.2. Mozambique's Environmental Regulations
 

Mozambique does not have any fully functional environmental
 
procedures or National Environmental Action Plan (NEAP) or anything
 
similar to A.I.D. Environmental Procedures. A National Commission
 
for the Environment (CNA) was established in 1989. The Commission
 
is yet to be developed into an organization fully empowered to
 
address relevant environmental issues, including industrial and
 
agrochemical wastes disposal. Its current activities are mainly
 
focused on coordinating preparation of -he National Environmental
 
Management Plan (NEMP) and other similar functions as the commission
 
itself has yet to be fully developed.
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Currently CNA has a very limited staffing level; there are no
 
well-trained and specialized staff who have the capacity to address
 
major environmental issues and problems. However, with assistance
 
from the World Bank, the UNDP, and other donor agencies, the NEMP is
 
being drafted. This plan will attempt to address various aspects of
 
the environment including urban, rural, agricultural, industrial,
 
biodiversity, water and coastal management, legislation, institution
 
strengthening, resettlement, etc. The Commission hopes to see NEAP
 
in place within the next two years or so.
 

3.2.1. Cther Environmental Regulations in Mozambique.
 

Mozambique has a number of national parks, game reserves,
 
protected forests, and aquatic habitats that are and need to be
 
protected by law to be free from pesticide related activities. The
 
National Directorate for Forestry and Wildlife (DNFFB) has the
 
mandates for designating areas susceptible to pesticide
 
applications. The protected species .ard'covered by a series of
 
guidelines which control hunting and fishing. In addition, detailed
 
environmental procedures are being drafted by the DNFFB in
 
collaboration with USAID, World Bank, International Union for Nature
 
Conservation (IUCN), to develop procedures that will protect
 
critical habitat and regulate their exploitation.
 

4.0 COUNTRY PROFILE AND DESCRIPTION
 

4.1. Physical Location, Climate, Soils and Vegetation
 

The Republic of Mozambique is a country situated on the east
 
coast of southern Africa between latitudes 11 and 27 degrees south
 
and longitudes of 30 to 41 degrees east. The country has a total
 
land area of 801,590 sq km which includes some 13,000 sq km of
 
inland waters, such as man-made Lake Cahora Basa and other lakes
 
such as Niassa, Chilwa, Chiuta and Amaramba. The following,
 
including Figures 1-5 and 11, is drawn mainly from the preliminary
 
survey by the Environmental Working Group (1990).
 

Mozambique is situated between the Indian Ocean and the central
 
land mass of southern and central Africa. It borders with Tanzania
 
to the north, Malawi and Zambia to the northwest, Zimbabwe and South
 
Africa to the west, Swaziland to the south and the Mozambique
 
Channel to the east (Figure 1). The topography of Mozambique is
 
such that there is a steady rise in elevation from the coastal plain
 
in the east to the mountains in the west with the main rivers flow
 
eastward towards the Mozambique Channel.
 

Climate:
 

The major climatic factors that affect both agro-ecological
 
zones and associated activities and subsequently pest population
 
dynamics include rainfall, temperature, humidity and wind speed.
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Mozambique can be divided into four major climatic zones based
 
on the humidity index: a) the arid-zone (characterized by low
 
rainfall - <500 mm per annum); b) the semi-arid zone (characterized
 
by moderate rainfall - 500 to 1,000 mm per annum); c) the sub-humid
 
zone (characterized by high rainfall - 1,000 to 1,400 mm per annum) 
mainly along coastal strip and in uplands; and d) the humid zone 
(characterized by higher rainfall - >1,400 mm per annum), the 
uplands of Upper Zambezia and western parts of Manica provinces
 
(Figure 2). The variation in the relative annual average humidity
 
is 60 - 80% for the country, which indicates that a large stretch of
 
the country, particularly along the coastal line, is more or less
 
sub-humid described under section c above.
 

Rainfall:
 

There are two distinct rainfall patterns in Mozambique: 1)
 
the hot season rains and 2) the cool season rains. The latter type
 
is predominant along the coast south.of'19th S latitude, in Zarbezia
 
province and areas of higher altitude around Espungabea in Manica
 
province.
 

In general, the average annual rainfall pattern shows a
 
gradient from the sea to inland, with the average rainfall ranging
 
from 350 mm at Pafuri in Gaza to 2,348 mm at Taciane in Upper
 
Zarmbezia in the mountains, with the average annual precipitation in
 
most areas ranging between 1,000 mm to 1,400 mm. The number of days
 
that receive rainfall increases northwards in the country, whereas
 
the frequency of heavy rains increases southward in the country.
 

Temperature:
 

The average annual temperature is very much influenced by the
 
physical features and the proximity to the sea. Upland regions and
 
southern coastal areas have temperatures below 23 degrees Celsius
 
(around 73 degrees Fahrenheit). Average annual temperatures at
 
Chicoa in Tete province and at Pemba in Cabo Delgado province exceed
 
26 degrees Celsius (79 degrees Fahrenheit). As for the rest of the
 
country, temperatures vary between 23 and 26 degrees C, with a mean
 
monthly temperature of 24-28 degrees C and mean minimum monthly
 
temperature around 19-22 degrees C.
 

Wind Speed:
 

The average wind speed varies from 2.5 to 9.4 kph, higher in
 
the Ulongue-Lichinga stretch in Tete and Niassa provinces, and along
 
the coast. Wind speed is relatively low in Zambezia and in drier
 
parts of Maputo and Gaza provinces.
 

Soils:
 

Soils of Mozambique show great diversity and variability, very
 
much influenced by climate and geological activities. The major
 
soil type of Mozambique are:
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- Alluvial and hydromorphic soils. These soils are characterized
 
by immature soils derived from river, lake and marine unconsolidated
 
sedimentary materials; often occur in flood plains of the major

rivers such as Umbeluzi, Maputo, Incomati, Limpopo and Zambezi­

- Verti-soils. Verti-soils are characterized by materials derived
 
from limestones, lava; and generally found along the north-east
 
coast and in the Buzi flood plains west of Beira, as well as in the
 
south in Moamba and Sabie regions.
 

- Sandy soils. These are characterized by materials Karroo
 
sedimentary rocks, quartz-bearing crystalline rocks, lava and from
 
other sedimentary rocks, largely found in most of the southern part,

middle Zambezia, Nampula, and Cabo Delgado regions of the country.
 

- Hydromporphic (soil formed at the presence of excessive moisture
 
by inhibiting aerobic actions) and salty,sandy soils are mainly

found in the coastal plains and deprbsions and in the Limpopo river
 
region.
 

- Red clay soihs. These are deep and well-drained soils mainly
derived from quartz-bearing crystalline rocks, young sediments and
 
sedimentary rocks. These soils are found in the northern part of
 
the country.
 

- Shallow 
(lithoidal soils). These are derived from consolidated
 
materials and occur in the mountains and very dry plateau regions

and are found in the south and northern parts of the country, very

favorable for cattle production.
 

Vegetation:
 

Mozambique's natural vegetation is as varied as the soil types,

geology, altitude, latitude,.and major climatic factors. Although

there are diversified vegetation types in the country, the major
 
groups are: 1) forests, 2) woodland, 3) grasslands (pasture) and
 
4) mangroves (Figure 3).
 

Forests:
 

There are two major types of forests in Mozambique: A)

partially evergreen forest and B) deciduous forests. The partially
 
evergreen forests are found in areas which receive >1,200 mm of rain
 
per year, mostly in the plateau and middle plateau regions of the
 
central and northern parts of the country and in the transition zone
 
to mountain forests. The deciduous forests occur in areas of the
 
country which receive 600-900 mm of rainfall per year. These
 
forests are most common in the lower Zambezi, middle Zambezi and its
 
tributaries.
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Figure 1. Base Map of Mozambique Showing the Ten Provinces 
and Their Capitals.
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Figure 2. Major Climatic Zones of Mozambique
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Figure 3. Vegetation Map of Mozambique
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Woodlands:
 

There are four types of woodlands in Mozambique: A) Miombo
 
woodland (this is found in Nampula, Montepuez, and southern Niassa
 
regions), B) Mopane woodland (this vegetation type covers most of
 
the land mass, particularly of the main river valleys, i.e.,

Incomate, Limpopo, Save and some parts of the Zambezi valley and its
 
tributaries), C) Undifferentiated woodland (this is found north of
 
the Limpopo river and is distinguished by the absence of Miombo and
 
Mopane, and D) Acacia woodland (this occurs mainly in the souther
 
part of the country, near the border wiLh Republic of South Africa
 
and Swaziland, where the rainfall varies between 600 mm and 1000
 
mm, and is considered as a transition vegetation).
 

Grasslands/Pastures:
 

Major grassland vegetation are founa in flood plains, swampy
 
areas and wetlands, in savannas, in shallow drainage courses and in
 
marginal areas, plateau regions.
 

4.2. Ago-ecological Zones and Agricultural Resources
 

Mozambique's major agro-ecological zones are pretty much
 
determined by its unique location on the continent and the many

rivers (Save, Limpopo, Zambezi, Sabie, Umbeluzi, incomate, and
 
Maputo) that traverse the country (Figure 4).
 

Mozambique is predominantly an agrarian country. Agriculture,

forestry, and wildlife are the backbone of the country's economy.

These sectors alone contribute more than 80% of the livelihood of
 
the population.
 

The major agronomic food crops of Mozambique include rice,
 
maize, sorghum, mallets, cassava, peanuts, sunflower, tomatoes, and
 
potatoes, among others. Industrial crops include cotton, sisal, and
 
sugarcane. Cashew nuts and cotton are also grown as cash crops by

the different sectors (Appendix F). Cassava and cashew are mainly
 
grown by family farmers and are widely used as food sources.
 

Agricultural practices in Mozambique are diverse with
 
considerable amount of land being irrigated or having the potential

for irrigation schemes existing almost throughout the country

(Appendix G). Such schemes often required large quantities of
 
agrochemical inputs including pesticides which are used for the
 
control of pests such as locusts and grasshoppers.
 

Mozambique is considered to be a sparsely populated country,

with some 15.3 million inhabitants with a birth rate of 45/1000 and
 
death rate or 3.9/1000 and a net annual increment of 2.7% projected

to reach some 25.4 million by the year 2010. Over 87 percent the
 
population live in rural areas and derive their livelihood from
 
agriculture, an activity which accounts for 40-50% of the GDP and
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generates nearly 80% of the export earnings. Figure 5 indicates the
 
geographical distribution of the population.
 

Cattle and small ruminants are the most common livestock in
 
Mozambique. There are over 650,000 head of cattle and 300,000 head
 
of smali ruminants. There are three cattle production areas: south,
 
central, and north. South covers the region south of the Save river
 
and includes, Maputo, Gaza, and Inhambane provinces and this is
 
where nearly 75% of the cattle production is concentrated. The
 
central zone includes Sofala, Manica, Tete and part of Zambezia
 
provinces and contain about 18% of the cattle (Appendix H).
 

The northern zone is from the northern half of Zambezia
 
province to Rovuma River, as this area is a tsetse infested zone
 
only about 6% of the cattle in Mozambique is found there. Cattle
 
production is carried out by the family sector and the commercial
 
sector which includes both the state and private entrepreneurs. It
 
is worthwhile to note that all of these rvimals are maintained on
 
natural pasture although the commercial sector is more systematic
 
thus indiscriminate application of pesticides for locust and
 
grasshopper control in pasture land will considerably impact the
 
animals and humans.
 

4.3. Locust and Grasshopper Species and Activities in Mozambique
 

Coming out of a war that ravaged the country for nearly two
 
decades, Mozambique is currently not self-sufficient in agricultural
 
production and depends on food aid from donor organizations and
 
NGOs. Therefore, any factor, such as drought or blight, is
 
considered a major economic and social threat. Any additional loss
 
from locust/grasshopper damage both in terms of food crops as well
 
as pasture could only aggravate the current situation in the
 
country.
 

Although not well documented, a number of locust and
 
grasshopper species of economic importance are known to be found in
 
several localities, if not through out the country, in Mozambique.
 
The distribution of the different species of locusts and
 
grasshoppers and areas which are frequently affected by their
 
invasions and outbreaks are shown in Figures 6, 7, 8, and 9.
 

The most common locust and grasshopper species in Mozambique
 
include the:
 

o African Migratory Locust -- Locust migratoria migratorioides,
 
o Bro%,n Locust, Locustana pardalina,
 
o Red Locust, Nomadacris septemfasciata,
 
o Green or Edible grasshopper, Homorocoryphus nitidulus
 
o grasshopper species Cataloipus spp., Kraussaria spp., Ornithacris
 

cyanea (often confused with N. septemfasciata), Cyrtacanthaciis
 
spp., Phymateus bacatus, Lanurckiana spp., Diabolocatantops
 
spp., and others.
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Figure 4. Agro-Ecological Regions of Mozambique 
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Figure . Geographical Distribution of )opiuatio~l oIf 
Mozambique
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Figure 6. Distribution of the African Migratory L-cust,
 

Locusta migratoria m igratorioides in Moza,.,bique 
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Figure 7. Distribution of the Red Locust, Nomadacris

septemfasciata,
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Figure 8. Outbreak and 
Mozambique 

Invasion Areas of the Red Locust in 
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Figure 9. 	 Distribution of Brown Locust, Locustana pardalia
 

and Diabolocatantops Species in 
Mozambique
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Mozambique has often experienced intermittent locust and
 
grasshopper infestations and serious outbreaks over the past several
 
decades. Mozambique's physio-climatic conditions, including

rainfall, temperature, vegetation often create conducive conditions
 
for locust/grasshopper outbreaks. Insect infestations are
 
compounded when productivity is lowered by other factors such as
 
drought, plant disease or other pest damage. Mozambique will
 
probably continue to experience future problems from the Migratory
 
and Red Locust as well as with grasshopper infestations. While the
 
level at which such problems occur is difficult to predict,
 
especially given the seasonal migrations and dispersions in the
 
region, major outbreaks can be prevented by vigorous survey and
 
early treatment and proactive programs.
 

The population fluctuations of locusts/grasshoppers often makes
 
it difficult to accurately predict the intensity and location of
 
future outbreaks. A preventive rather than curative approach should
 
be the focus of individual farmers and the DDP (DSV with appropriate
 
donor assistance when the magnitude of the problem is too great for
 
the Mozambique Migrant Pest Control Unit (MPCU) and in the case of
 
the Red Locust, Beira-based Red Locust Unit of the International Red
 
Locust Control Organization for Central and Southern Africa
 
(IRLCO/CSA) headquartered in Lusaka, Zambia).
 

Whatever the level of infestation, active coordination between
 
USAID, other donors, and participating organizations is essential.
 
Support for MPCU programs involving training, control operations,
 
management planning, survey, and early season intervention should be
 
emphasized. Considerably less emphasis is placed on late season
 
emergency operations which may involve large-scale aerial pesticide
 
spraying. Because early season control operations can prevent late
 
season emergency operations which will likely involve significant
 
amuunts of pesticides, preventive oriented operations are less
 
expensive in terms of environmental impact and operational costs.
 

Mozambique does not seem to be a primary or major breeding area
 
for the locust species that are known to invade southern African
 
countries. However, localized breeding areas for the Red and Brown
 
locusts are known to exist in the western borders with Zimbabwe,
 
Zambia and Malawi, and along south-western border with South Africa.
 
Threatened from African Migratory Locust as well as Red and Brown
 
Locust invasions from its neighboring countries, Mozambique remains
 
within the danger zone, the major threat being from the African
 
Migratory Locust, Locusta migratoria migratorioides. The African
 
Migratory Locust (due to its ability to increase population numbers
 
rapidly), and the green grasshoppers, Homorocoryphus spip that are
 
often found attacking a wide variety of graminaceous crops,
 
including rice, maize, mallets, sorghum, etc., are considered
 
important locust/grasshopper species in Mozambique.
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The African Migratory Locust has both a solitary and gregarious
 
phase. During unfavorable environmental conditions, the locust will
 
be in the solitary phase, with small populations residing in
 
isolated locations. During this phase, the locust does not cause
 
noticeable damage on major food crops, as it feeds primarily on
 
grasses. This seems to be the phase at which African Migratory
 
Locust most commonly occurs under Mozambique's agro-climatic
 
conditions.
 

With the change in climatic conditions, temperature and
 
rainfall becoming favorable, weeds and other grasses become
 
abundant, leading to a sudden increase in the number of locust
 
populations, causing a phase change from solitary to gregarious.
 
The gregarious populations move together, allowing increased
 
opportunity for reproductive activities, and causing major crop
 
damage when a swarm moves into an agricultural area.
 

This species can potentially have four generations per year;
 
one during the dry season, and three during the wet season.
 
Population numbers will remain fairly stable during the dry season
 
generation, but will fluctuate either positively or negatively
 
during the wet season. With favorable environmental and breeding
 
conditions, significant population increases can occur with each
 
succeeding generation during the wet season. When gregarized,
 
population numbers can increase so rapidly that immediate control
 
operations are required.
 

Although the Red Locust and the Brown Locusts are not
 
considered very important, it is well known that they often do occur
 
in quite appreciable numbers and inflict substantial damages to a
 
number of crops.
 

In Mozambique, grasshoppers do often occur in quite large
 
numbers and can cause considerable economic damage. For instance,
 
in the 1993 cropping season, a very serious outbreak of the edible
 
or green grasshoppers, Homorocoryphus nitidulus, occurred in rice
 
growing areas in Cabo Delgado, Sofala, Nampula and Zambezia
 
provinces (Figure 10). Particularly in Sofala province near Beira
 
area, over 15,000 hectares of rice was reported to have been
 
attacked at an early milk stage and the entire crop was reported
 
devastated.
 

4.3.1. Locust/Grasshopper Management - Overview
 

The Migrant Pest Control Unit (MPCU) is one of the seven units
 
of the Department of Plant Protection under the Directorate for
 
National Agriculture (DNA) of the MOA. Mozambique's MPCU was
 
established in 1986. The MPCU is supposedly responsible for all
 
migrant pests, including locusts, but not grasshoppers.
 
Grasshoppers are within the mandate of general plant protection and
 
are handled by the DPA and DDA extension workers and farmers. MPCU,
 
like all other units, is understaffed, under-equipped and possesses
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limited capacity to handle any such problems should they occur on a
 
large scale.
 

Over the past few years, the MPCU and the DSV have been
 
benefitting from support through a project by the Danish Agency for
 
International Development and Cooperation (DANIDA), with some
 
support from the FAO. Although these Agencies have provided
 
appreciable assistance and services to the national pest management
 
operations, they are only beginning to have substantial impacts on
 
the status of indigenous institutional capacity.
 

In the past, A.I.D.'s direct intervention against locusts/
 
grasshoppers in Africa has been largely in the emergency control of
 
swarms, with some preparedness (e.g., research into alternatives
 
control technologies) and capacity building activities. This
 
approach carries excessive costs and has limited overall impact.
 
Furthermore, such intervention is environmentally costly because of
 
the enormous quantities of pesticides that are sometimes used. A
 
more reasonable approach is preventative control by an adequately
 
developed crop protection service, which supports farmers and NGOs
 
as necessary in their control efforts. This approach relies heavily
 
on good survey, immediate and targeted intervention, and control
 
actions that are aimed at hopper bands rather than against flying
 
swarms. In addition, alternative methods to chemical pesticides,
 
including biological control and habitat modification, should be
 
attempted whenever possible.
 

The nature of locust/grasshopper population dynamics makes
 
preventive actions in breeding areas desirable. Maintaining
 
populations in a recession through the use of IPM tactics and
 
minimal application of pesticides should be the strategy of choice.
 
The historical locust and grasshopper breeding/outbreak sites in
 
Sofala and Tete provinces must be surveyed on a regular basis, with
 
spot treatment operations conducted as required to keep populations
 
in the solitary phase.
 

The Migratory Locust is part of the natural ecology of
 
Mozambique and periodic upsurges can often be considered as a normal
 
part of the biological system. However, with the introduction of
 
agriculture, this locust often readily takes advantage of croplands
 
which are placed in their natural habitat. With the security
 
situation gradually improving, more and more people are returning to
 
their original farmlands. This will create favorable conditions
 
which will lead to pest outbreaks and resurgences, including locusts
 
and grasshoppers.
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Figure 10. Origin and Distribution of the 1993 Locust and 
Grasshopper Outbreaks in Mozambique
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Locust/grasshopper infestations are not easy to predict in
 
advance. Rainfall distribution and subsequent vegetation that
 
follows seem to be the best single predictor, but locusts and
 
grasshoppers often occur in patterns not obviously related to any

easily measured factors. Because of this, surveillance is essential
 
for the design of tactics to maintain low locust and grasshopper
 
populations and to prevent outbreaks. Because rainfall and the
 
vegetation that follows it is important, satellite derived greenness
 
maps may be utilized as additional guidance to strengthen visual
 
surveillance.
 

Field survey is essential in any locust/grasshopper management
 
program and must be given high priority by both the recipient
 
country and donors. Included in the survey program must be a sound
 
knowledge of the pest's biology, and an understanding of the
 
relationship of environmental conditions with the pest's population
 
dynamics.
 

For organizational purposes, the FAO should be considered the
 
official donor coordinator for locust/grasshopper control activities
 
on behalf of the GRM and FAO should be supported in continuing that
 
role. In addition, the MPCU should be encouraged to work closely

with the FAO and other donors to insure that repetition of unneeded
 
material or pesticide donations and excess stock build-up does not
 
occur.
 

Locusts/Grasshoppers vary over a wide range of population
 
levels in their natural habitat, depending upon rainfall and other
 
climatic and environmental conditions. A migrating infestation of
 
locusts/grasshoppers, depending upon wind conditions and movement
 
patterns, can have a significant impact on agriculture, because crop

infestation levels depending upon the numeric density and life stage
 
of the insect. Although major outbreaks are sporadic and will
 
fluctuate greatly over periods of five to ten years, if not longer,
 
locust/grasshopper populations do occur almost every year to some
 
degree in various locations.
 

For locust/grasshopper management purposes, potential impact on
 
ultimate crop yield can be classified according to levels of
 
infestation. These levels are quantified in relation to the
 
intervention threshold level. The intervention threshold (also
 
called economic threshold) is very specific to the crop, life stage
 
of crop, insect species, and insect life stage.
 

Ideally, the DSV is expected to maintain an ongoing insect
 
management program during periods of normal pest levels. This
 
program should include efforts to reduce human health risk, protect
 
environmentally sensitive habitats, and minimize pesticide use
 
through cultural, biological and traditional means of control. In
 
decisions on assistance to the DSV for locust/grasshopper management

activities, USAID will examine both the pest situation and the
 
capabilities of the DSV. Decisions will be made in such a way as to
 
minimize the amount of pesticide used. The USAID/Mozambique
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participation in a locust/ grasshopper management program should be
 
depend on the severity of the problem, as well as the extent to
 
which such assistance will make the DSV more sustainable. The
 
actual level of intervention should be determined by
 
locust/grasshopper density, crop conditions, DSV capacity,
 
environmental conditions, and the potential for a major outbreak.
 

Prior to U.S.--funded assistance, a thorough analysis of needs
 
is necessary. In evaluating areas of assistance, USAID/Mozambique,
 
in order to be responsive to the requests of the GRM and NGOs/PVOs,
 
must further ascertain what materials and capacity the DSV and NGOs
 
already have, and what other donor supported programs are planned or
 
implemented. Supplying the DSV with pesticides and materials in
 
excess of objective need., or poorly planned training, will not
 
assist in managing locusts/grasshoppers. Preferably,
 
USAID/Mozambique should verify the existence of the problem,
 
possibly through an independent assessment with the assistance from
 
AID/Washington (and expertise of the .AEJGA project) and/or
 
REDSO/ESA.
 

If a situation calling for USAID-assisted intervention occurs,
 
all possible safeguards must be implemented in order to protect
 
crops and the environment and to minimize hazards to humans.
 

However, during a large-scale pesticide application operation,
 
the rate of accidents, overuse of pesticides and ulse of incorrect
 
formulations are likely to increase, because of the increased
 
pesticide use and the pressure of panic treatments. The most
 
important function of the GRM under these conditions is to institute
 
greater local control (for example, use of Village Brigades),
 
communicate effectively with the affected population, to describe
 
the necessity of the emergency measures, and to ensure to the extent
 
possible the safety of the population and the environment.
 
Operations at a local level,.accompanied by appropriate training in
 
pesticide use and safety, is greatly preferred to massive treatments
 
by large aircraft.
 

The position of USAID/Mozambique on pesticide application is to
 
support the judicious use of such chemicals for the control of
 
economically important pests. The first line of defense must be
 
field survey work to monitor the population level of a particular
 
pest and the potential injury that it will cause. Proper monitoring
 
will generally allow sufficient time to plan a strategy of control.
 
Survey operations will also alert officials should pests be breeding
 
at a faster rate than expected, or if a significant migration has
 
occurred. The first line of defense is spot treatment by ground
 
application methods. This involves manpower-intensive measures to
 
directly attack the sites of the infestation at its early stages.
 
Aerial application is considered a last resort. This control
 
measure is used when all others have proved ineffective or the
 
magnitude of the threat exceeds the indigenous DSV capacity for
 
ground control.
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The DSV is structurally under the Ministry of Agriculture's
 
Directorate for National Agriculture (Appendix B) . The MPCU falls
 
within the DSV. The level of staffing and access to necessary
 
equipment and other resources has made it very difficult for the DSV
 
to effectively respond to a request for pest control activities.
 
DSV currently functions under a very small budget of 125,000,000
 
Meticais .hich covers running cost (3,500 Meticais = 1 USD) and the
 
overall budget (exact figure not available) allocated for material
 
and equipment is far below the minimum requirement to fight any pest
 
upsurge including locusts/grasshoppers.
 

Since vigorous survey and early season management can save both
 
valuable funds and resources, and is considered to be far more
 
environmentally sound than late-season emergency operations, it is
 
recommended that the GRM more adequately support DSV survey
 
operations. However, the reality is that additional donor
 
assistance will likely be req'ired to ensure a reasonable level of
 
survey and management capacity within,the DSV. With regard to U.S.­
funded assistance involving chemical pesticides, the information,
 
recommendations, and regulations discussed in this SEA and the PEA
 
must be taken into account in design and implementation of any
 
assistance campaign. An Action Plan would need to be developed (See
 
Rec. 37).
 

Ideally, by developing a strong base of trained personal and a
 
well-maintained fleet of sturdy vehicles and equipment, the DSV will
 
be able to hold impending locust/grasshopper outbreaks to a minimum.
 
This will result in considerably less pesticide being used than if
 
these pests were allowed to reach high population levels. In this
 
regard, it is especially important to involve villagers and farmers
 
living in invasion areas in early season control endeavors. These
 
types of efforts, combined with improved legislation and regulations
 
will greatly lessen potential negative environmental impact of
 
pesticide use. Any assistance A.I.D. can offer to build such an
 
institution, with full participation and involvement of the
 
Mozambique DSV and INIA, as well as NGO/PVOs, would be a far more
 
effective investment than the immense amounts which have been spent
 
on past emergency operations (with little effect on sustainable
 
capacity and infrastructure).
 

The main elements to be included in locust/grasshopper survey
 
programs are:
 

- Full knowledge of the spatial and temporal distribution of
 
the pest species.
 

- Monitoring of environmental conditions and changes which
 
might lead to increased numbers of pest species. This will
 
require an adequate knowledge of pest species biology, the
 
status of environmental conditions, and how these conditions
 
can be augmenting or limiting factors.
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- A vulnerability assessment in terms of crops threatened by
 
the pest species, including relative importance of crops, and
 
the crop stage of development, including an understanding of
 
the vulnerability of the human population likely to be
 
affected.
 

- The availability of pest management support resources to be
 
mobilized for control: pesticides, application equipment, as
 
well as logistical and technical support.
 

4.3.2. Locust/Grasshopper Crop Loss Assessmen'
 

Records on crop losses from locust/grasshopper infestations in
 
Mozambique are lacking due to a number of reasons, such as security
 
problems, lack of trained staff, facilities, equipment, etc.
 
However, there is a general understanding that these pests do cause
 
significant crop loss and therefore must be controlled. The amount
 
of crop yield that is lost due to an infestation of these insects is
 
a particularly important parameter and should be determined as soon
 
as possible to assist in the decision as to both the level of
 
funding needed, and the amount of pesticide to be used. Crop loss
 
information is needed to guide both the Mozambique DSV/MPCU and
 
USAID (as well as other donors) to provide appropriate response.
 
Once the infestation levels can be related to yield loss (i.e.,
 
economic injury and threshold levels are determined), management
 
operations can be refined to better handle the situation.
 

In addition to national aggregate crop losses, consideration
 
also needs to be given to the social and economic costs of grain
 
distribution even when losses to individual farmers or villages may
 
be small. Even if the overall crop loss is low, some localized
 
areas, especially in the central and northeastern parts of the
 
country, may experience high losses. Costs of grain transport over
 
long distances may be more: expensive than those of a
 
locust/grasshopper control program. Losses in grasslands are more
 
difficult to assess than in croplands, because the impacts are on
 
wandering grazing animals, and are thus are more indirect.
 

It is oftentimes the case that crop losses will vary
 
geographically. The distribution and success of control efforts
 
among the regions of Mozambique in proportion to infestation levels
 
are not uniform from year to year. Reliable crop production data
 
are currently unavailable. If estimates of locust/grasshopper
 
infestations and efficacy of control efforts were to be kept over a
 
period of years for each region, a much better estimate of cost
 
effectiveness could be made. Such data should be compiled,
 
analyzed, and made available for appropriate planning and designing
 
of pest management programs.
 

34
 



4.3.3. Farmer and Villager Involvement
 

Organized groups of farmers can play a very crucial role in
 
locust/grasshopper prevention and control campaign operations. In
 
countries of the Sahel, for example, trained groups of farmers,
 
termed village or farmer "brigades", are assuming an increasingly
 
large proportion of the crop protection treatment effort nationally.
 
In recent years, the area treated by farmers has exceeded that done
 
by the Crop Protection Services with aircraft- and vehicle-mounted
 
spray equipment. Farmers increasingly also are carrying out survey

work, monitor pest situation, protect crops and evaluate impacts.
 
Empowering villages to take charge of their crop protection needs is
 
consistent with practices of demociatization. Yet, significant
 
challenges remain to make the village brigade approach sustainable.
 
Thus far, being mostly subsistence grain farmers, they are highly
 
dependent upon external inputs. Also, it exposes the farmers to
 
greater pesticide risks than before.
 

In Mozambique, the programs that are being conducted either in
 
collaboration with local farmers, or for farmers, are a good start
 
(e.g., OLIMA by Ciba-Geigy, demonstration trials by World Vision,
 
Food for Hungry International, and other NGOs and donors). These
 
programs together with the existing, but insufficient, programs of
 
the MOA/DSV can be used as the threshold for further training and
 
establishment of village (farmers) brigades or comparable entities.
 
These should be intensified to include other areas such as pesticide

application technique, etc. A.I.D. and the FAO have substantial
 
experience in "Train the Trainer" programs which can be applied
 
successfully in Mozambique.
 

Programs can be devised to include issues most pertinent to the
 
prevailing conditions in Mozambique and could be designed in
 
collaboration with DSV, pesticide companies, UEM, etc. The training
 
programs may be incentive oriented to increase participation and
 
efficiency of the participants (OLIMA - Ciba-Geigy is worth
 
examining as a good example in this regard). These programs should
 
be continuously monitored and evaluated and their impacts assessed.
 
Ideally farmer brigades must receive needed materials and technical
 
support within a reasonable time frame to achieve crop protection.
 

An initiative worth drawing attention to in this regard is the
 
plan by WVRD to develop mobile, rapid-intervention pest control
 
teams operating at the provincial level (Fisher et al. 1993).
 
Treatments would take place with backpack or ULV-type sprayers. The
 
plan would be associated with a strong training component. While
 
the provision of assistance in this modality may be appropriate
 
enough during larger-scale pest emergencies for farmers otherwise
 
without the means to protect their own crops, it is important to
 
remember that this does constitute a subsidy. Not only is this not
 
a desirable long-term pracuice, it requires particular
 
circumspection in terms of avoiding misuse. For USG assistance to
 
be associated with such an initiative, a separate assessment and
 
action plan will be needed.
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4.3.4. Integrated Pest Management - IPM.
 

Integrated pest management utilizes all available control
 
methods to achieve the most economically and environmentally sound
 
management program. It is considered to be the preferred approach
 
to pest control. IPM is not an alternative to the use of chemical
 
pesticides; instead it is an integration of methods which may reduce
 
use of pesticides by employing them more judiciously.
 
Determination of intervention thresholds, correct timing of sprays
 
based on pest population dynamics, and use of non-chemical control
 
agents are among examples of modern and prudent pest management
 
methods.
 

IPM can decrease pest losses, lower pesticide use, and reduce
 
overall operation costs while increasing crop yield and stability.
 
Successful IPM programs have been developed for a variety of pests
 
on various crops. Specifics of an IPM program will depend on the
 
crop, cropping system, pest complex, .ecdnomic values, social
 
conditions, availability of personnel, and other factors and
 
constraints.
 

IPM is a sensible approach to pest control whereby all existing
 
control methods (pesticides, biological control, cultural control),
 
mitigating factors, environmental concerns, climatic conditions, and
 
ecosystem inter-relationships are integrated to assist in control
 
operation decision making. While pesticides are part of the total
 
IPM strategy, other methods are considered, with the choice
 
dependant on the methods that most closely fit the situation.
 
Timing of pesticide application is an important factor in IPM, with
 
the early season approach favored because of the low amount of
 
pesticides utilized. IPM is not a pest control method itself but
 
rather, a way of considering options available in light of the
 
physical and biological environment.
 

The principles of IPM are widely accepted among Mozambican DSV
 
and NGO personnel. The DSV has initiated a number of preliminary
 
research and demonstration activities to implement IPM.
 
Furthermore, NGOs and private pesticide companies seem to have
 
realized that IPM and biological control should be the way to go.
 
Issues related to IPM programs and perceptions in Mozambique are
 
dealt with by the SEA to the PEA for the USAID/Mozambique's
 
Transitional Development Program (Fisher et al. 1993).
 

If USAID chooses to participate in a locust/grasshopper
 
assistance program, it is important that support be coordinated with
 
other donors and the GRM to achieve desirable results and to make a
 
significant impact. In Mozambique, such assistance is likely to
 
involve the PVO/NGO community and regional locusts control
 
organizations. Assistance for such a program should emphasize the
 
principles of IPM, in which all available management resources are
 
considered. While probable crop loss will be a criterion for USAID
 
involvement in control efforts, sustainable infrastructure
 
development and cost/benefit ratio will also be considered.
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Participation by USAID in emergency operations will be carefully
 
tempered with an examination of what long-term benefits will be
 
achieved in addition to an insect population decrease. USAID will
 
normally emphasize good survey and use of non-chemical control
 
methods whenever and wherever possible.
 

5.0. NATURAL ENVIRONMENT, PROTECTED AREAS AND PESTICIDES
 

Because pesticides will impact both crop and natural
 
ecosystems, natural 
resource protection is necessary. This can be
 
accomplished by setting aside areas and 
zones where pesticides are
 
not used, or are severely restricted. Endangered animals and plants

need to be considered in regard to anti-locust intervention. Since
 
birds and fish are particularly vulnerable to the direct and
 
indirect impact of pesticides, these organisms need to be given

special attention. Areas should be set aside to be protected from
 
pesticide use no matter how great the perceived pest control need.
 
This is particularly relevant for the unique plant and animal
 
species of Mozambique, many of which are threatened. However, basic
 
economic needs contribute to the degradation of the forests,
 
grasslands, and coastal. 
 Soil erosion is rampant, and deforestation
 
will soon be a major problem as many of the displaced refugees are
 
returning to their homeland and back into farming activities. It is
 
extremely important that any U.S.-funded locust/grasshopper control
 
program involving pesticides not contribute further to environmental
 
degradation already underway. Further, the United States should do
 
its utmost to utilize methods and materials, while rendering

locust/grasshopper control assistance, which have the least-toxic
 
effects on both crop and natural ecosystems.
 

5.1. Fragile Ecosystems - Fauna and Flora
 

The fauna and flora of Mozambique is unique and diverse, with a
 
remarkable degree of endemicity, at the species and at higher

taxonomic levels. The great majority of native terrestrial species

in all faunal groups appear to be dependent on forested or wooded
 
habitats. These areas, in particular, should be protected to the
 
extent possible from disruptive impacts of pesticides. Effects on
 
non-target organisms could negatively affect those species already

severely assaulted by habitat loss and increased predation.
 

Numerous animal species are listed as endangered or threatened
 
in Mozambique. Some of these species are shown in Appendix I. It
 
should be clearly publicized and legislated that no U.S.-funded
 
pesticides or related operations should take place in or around
 
established critical habitats where such species are known to exist
 
or the most practical measure should be taken under situations that
 
require applicatiuns.
 

While protected areas and animals are covered by several
 
Mozambique's laws and regulations, enforcement usually lacks or is
 
non-existent. Much of the unique flora in being destroyed with
 
increased deforestation as the result of RENAMO guerrillas. It is
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likely that deforestation will probably continue to increase as more
 
and more refugees are returning from the neighboring countries of
 
Zambia, Zimbabwe, etc. The listed endangered and threatened species
 
continue to decline despite attempts made to enforce the
 
legislation. Several animal species will likely disappear in
 
Mozambique unless a considerably higher level of protection in
 
brought to bear. Any U.S.-funded anti-locust/grasshopper operation
 
must consider the potential impact of pesticides on already
 
threatened animal habitats. While human life cannot be placed below
 
that of an endangered species, the U.S. should not allow itself to
 
be drawn into a situation that may force such a choice. Here again,
 
early survey and surgical treatment programs can allay such
 
situations.
 

5.2. Protected Areas
 

Mozambique has various types of protected areas located
 
throughout the nation (Figure 11). The'total land area designated
 
as "protected" covers nearly 92,250 km2, almost 13% of the country's
 
surface land. These areas are classified as: 1) National Parks
 
(Parques Nacionais), 2) Game Reserves, 3) Hunting Areas (Coutadas),
 
and 4) Forest Reserves. There are four National Parks, five Game
 
Reserves, thirteen hunting areas (Coutadas), and fourteen Forest
 
Reserves (Table 1).
 

When engaging in locust/grasshopper control operations, the
 
U.S. should, at all times, encourage the respect of these and all
 
other potential fragile areas.
 

Protected areas should be surrounded by a pesticide-free buffer
 
zone at least 2.0 km wide. These are needed to avoid accidental
 
pesticide contamination (e.g., spray drift). Within buffer zones,
 
and in protected areas, priority should be given to the use of
 
alternatives to chemical pesticides, and a monitoring program so
 
that non-chemical alternatives can be applied. Any
 
locust/grasshopper and other pest control programs carried in 
areas
 
surrounding buffer should be limited to the pesticide with the
 
lowest potential for impact on non-target species and with
 
acceptable efficacy for the target species. Whenever possible, non­
chemical bio pesticides should be used in these areas.
 

The implementation of fragile area protection programs must be
 
conducted by the GRM itself. Enforcement of regulations to ensure
 
sensitive areas are actually protected is to the ultimate benefit of
 
the people of Mozambique, and must therefore be made a priority.
 
The effecLiveness of protection programs is closely linked with
 
integration of local populations to build a feeling of
 
responsibility. Donors should monitor the protection program,
 
assisting it if necessary, and they may even wish to base funding
 
levels on the level of GRM commitment for environmental protection.
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----------------------------------------------------------------

Table 1. Classes of protected areas of Mozambique, provinces in
 

which they are located and total surface areas covered.
 

Class of Protection 


National Parks
 

Gorongosa 

Bazaruto 

Zinave 

Banhine 


Game Reserves
 

Maputo 

Pomen 

Marromeu 

Gile 

Niassa 


Province 


Sofala 

Inhambane 

Gaza 

Inhambane 


Total 


Maputo 

Inhambane 

Sofala 

Zambezi 

Niassa 


Total 


Area in km2
 

5,375
 
150
 

7,000
 
3,700
 

16,220
 

700
 
200
 

1,500
 
2,100
 

15,000
 

19,500
 

Reserves (Hunting areas, Special Vigilance
 
and Defence Zones)
 

Coutada 4 Manica 

Coutada 5 Inhambane 

Coutada 6 Sofala 

Coutada 7 Manica 

Coutada 8 Sofala 

Coutada 9 Manica 

Coutada 10 Sofala 

Coutada 11 Sofala 

Coutada 12 Sofala 

Coutada 13 Manica 

Coutada 14 Sofala 

Coutada 15 Sofala 

Coutada 16 Gaza 


Total 

Forest reserves (14) 


Total area of land under protection 


12,300
 
6,868
 
4,563
 
5,408
 

310
 
4,333
 
2,008
 
1,928
 
2,963
 
5,683
 
1,353
 
2,000
 

10,000
 

59,717
 
2,676
 

95,067
 
....-------------------------------------------------------------­
(Source: Modified from Catterson et al., A provisional program for
 
the forestry/wildlands sector, UNDP/FAO, Maputo - December 1991).
 

39
 



Figure 11. Protected Areas - Biological Resources at Risk and 

in 	Relation to Areas of Particular Pesticide Use
 

in 	Mozambique
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5.3. Alternatives to Chemical Pesticides in Sensitive Areas
 

Farmers living in areas which have been designated as
 
environmentally sensitive should receive training in IPM and the use
 
of control methods which do not involve chemical pesticides, such as
 
pathogens, predators, parasites and parasitoids. These farmers
 
should be encouraged to use traditional methods and should be
 
informec as to how pesticides car be dangerous to both humans and
 
the environment. DSV trainers should have a basic knowledge
 
concerring the relationships between plants and associated animals
 
and the natural balance that binds them together in light of the
 
disruptive_ effects of pesticides on such balances.
 

It should also be remembered that several PVOs have in recent
 
years undertaken significant efforts in crop protection research,
 
including evaluation of indigenous and non-chemical methods of
 
control. This activity is reviewedin'the SEA prepared under the
 
USAID Transition Program for Pesticide Use and Pest Management
 
(Fisher et al. 1993).
 

6.0. SELECTION AND MANAGEMENT OF PESTICIDES
 

6.1. Mozambique Pesticide Regulations
 

To facilitate the proper and safe use of pesticides,
 
regulations and enforcement are necessary. These regulations cover
 
the importation of pesticides, the distribution to agricultural
 
areas, the actual use of the pesticide, and the disposal of unwanted
 
pesticides and used containers. In essence, pesticide regulations
 
are meant to give the government the mandate to regulate all
 
activities related to pesticides, including importation,
 
distribution, sale and use.
 

In principle, Mozambique has reasonable pesticide regulatory
 
instruments in place, including a Pesticide Control law enacted in
 
1987 (see Appendix C). This law controls and regulates, import,

sale, distribution and use of pesticides. However, due to shortages
 
of technical staff and expertise at the MOA (Table 2), pesticide
 
regulations are often not properly implemented and enforced.
 
Mozambique laws require the granting of pre-import clearance prior
 
to pesticide import, with the Ministry of Trade issuing permits for
 
importation. Nevertheless, companies such as LOMACO (a joint
 
venture of Lonrho London and GRM) have in the past been involved in
 
illegal smuggling of pesticides from the Republic of South Africa by

crossing borders. This was confirmed by the Commercial Director of
 
LOMACO (Mr. Marcos Lucas) while interviewed for this SEA. As the
 
country has very limited manpower to implement its pesticide laws,
 
assistance should be sought from the FAO, particularly in
 
encouraging regional cooperation (FAO/SADCC 1991).
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Any locust and grasshopper related assistance to Mozambique by
 
the U.S. that will involve pesticide purchase, transport,
 
application, or disposal, should be controlled, not only by
 
Mozambique's pesticide law and regulations, but also by U.S.
 
pesticide regulations and procedures. Only those pesticides listed
 
on the A.I.D.-approved list for locust/grasshopper control (Appendix
 
D), can be considered, unless this SEA is amended to include other
 
pesticides, for which necessary impact assessments are completed and
 
approved by the Regional Bureau Environmental Officer.
 

When using pesticides provided by the U.S. or procured with
 
U.S. funds, appropriate instructions and good agricultural practices
 
should be strictly observed. Inasmuch as several of the USAID­
approved locust/grasshopper pesticides are restricted use pesticides
 
in the U.S., it is especially important that only well-trained
 
applicators get involved in the application of these products (see
 
6.2.2). Furthermore, no U.S. funds should be used for the purchase,
 
transport, or application of pesticides 'that have been banned by the
 
EPA.
 

Finally, it should be remembered that PVOs are assuming an
 
important role in agricultural development and public health during
 
the transition period. The larger ones (e.g., World Vision and
 
Rural Development, and Food for the Hungry International) have
 
respectably-sized technical staffs. Thus they should be constructive
 
participants in any national initiatives with respect to
 
implementation of pesticide legislation, especially in terms of
 
reaching the community level with training and the like. Fisher et
 
al. (.993) describe the PVOs and their involvement in plant
 
protection more fully.
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--------------------------------------------------------------

-----------------------------------------------------------------

Table 2. Staffing Level of Department of Plant Protection; This
 
table represents only central staff, located in Maputo
 
city and dose not include other DSV technical staff who
 
are stationed at provincial and district offices and
 
phytosanitary posts (Belayneh, 1993).
 

.......--------------------------------------------------------­

Section/Unit No. of Qualification Origin of Staff
 
Staff of Staff'
 

National/Expat
 

Administration 1 B.S., 
seed Pathologist National 

1 Ph.D. Expat/DANIDA 
Entomology 1 B.S., on a study 

leave, for M.S. National 
1 9+3., on a study 

leave for B.S. National 
1 M.S., general 

entomologist Expat/DANIDA 
Biological 
Control 
Plant Quarantine 

1 
1 

M.S., entomologist 
B.S., Biologist 

Expat/DANIDA 
National 

(Nematology and 
Phytopathology) 1 M.S. Expat/DANIDA 

1 9+3, general sc. National 
Migrant Pests 
Control 1 9+3, general sc. National 

1 9+3, general sc. National 
Pesticide 
Regulation 1 9+3, on a study 

leave for B.S. National 
1 M.S. Expat/DANIDA 

Weed (this section 
is not yet fully 
formed) 1 6+3 National 

6+3, 9+3 = 6 or 9 years of general education and 3
 
years of specialized training in the desired field).
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6.2 Pesticide Management
 

6.2.1. Pesticide Procurement and Distribution
 

Mozambique's pesticide requirements are met through importation
 
of formulated products and in-country formulation of limited types
 
and quantities of pesticides. A state-owned chemical importing
 
company, INTERQUIMICA, has in the past been handling all
 
importations. EMOP, another state owned formulating/manufacturing
 
industry, in addition to other private companies, such as Shell
 
Chemicals Mozambique, takes care of the in-country
 
formulations/manufacturing of pesticides. The former firm no longer
 
plays a major role in the formulation/ manufacturing of pesticides.
 
Distribution and sale of these products have been undertaken by
 
another state-owned pesticide distributing company,
 
BOROR/Commercial. The process of importation, distribution, and
 
sale of agrochemicals was as follows:
 

Every year, state owned and private commercial farms, and
 
farmers cooperatives submit their requirements for the
 
following year to BOROR Commercial, with 123 employees. This
 
is done via representatives of BOROR commercial located in each
 
province or district. Then the compiled requirements are
 
passed on to the head office. BOROR forwards the list to the
 
pesticide registration authority for approval. After approval,
 
the list is returned to BOROR. BOROR forwards it to
 
INTERQUIMICA. INTERQUIMICA opens a public bid to all pesticide
 
companies (Ciba-Geigy, ICI, Shell Mozambique, Sumitomo, Mitsui,
 
Agroquisa, etc.) and selects the best bid(s) based on the
 
following criteria: a) low cost, b) product quality, c) timely
 
delivery, d) meeting certain packaging specifications (e.g.,
 
different size containers), e) port of delivery, and f) after­
sell technical services. Selected bids are forwarded to the
 
Ministry of Commerce which then authorizes the Bank of
 
Mozambique to release funds after ensuring that foreign
 
currency is available. Once pesticides are purchased and
 
imported INTERQUIMICA receives and hands them over to BOROR.
 
BOROR then does the actual sale and distribution.
 

Locally formulated pesticides are also handled through the same
 
channel. BOROR Industrial, which is under the Ministry of
 
Industry, obtains all the necessary materials for the
 
manufacturing process of pesticides that are needed.
 

During the 1989/90 and 1990/91 cropping seasons, BOROR
 
distributed through the DSV 6,500 tons of fertilizers, 27,400 kg/i
 
of fungicides, 13,500 kg/i of herbicides, and 95,000 kg/i of
 
insecticides (Appendix J). Currently, BOROR stocks quite a large
 
quantity of fungicides, herbicides and insecticides stored at its
 
south, central and northern stations (Appendix K).
 

BOROR Industrial manufacturing plant at Mashava, 15 km north of
 
Maputo, also has stocks of various pesticides, including
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cypermethrin, endosulphan, sumithion, propanil (Surporcoy), and
 
several others.
 

Following the Peace Accord that 
was signed in October of 1992,
 
pesticide importation, sale and distributions have become open to
 
the private sector and the industry has grown to a $5 to 10 million
 
market. As a result of free market policy, major private

agrochemical companies, such as Ciba-Geigy, Shell Mozambique, Bayer,

ICI, etc., are actively involved in Mozambique's pesticide market.
 
The role played by the private sector in pesticide related ventures
 
are encouraging and need to be strengthened (details on the
 
involvement of the private sector in pesticide industry can be
 
obtained from the SEA for the USAID/Mozambique Transition Program

PEA (Fisher et al., 1993).
 

6.2.2. Pesticide Selection
 

The impacts of pesticides on the 6hivironment and associated
 
health risks to humans makes the way pescicides are selected and
 
used an important aspect of management programs. Due to the unique

ecology and bio-diversity of Mozambique, pesticides should be used
 
with extra caution, and only when necessary.
 

To use a pesticide in a specific area at specific times, it is
 
necessary to have detailed knowledge of the physical and chemical
 
attributes of the product, the ecology of the area to be treated, as
 
well as the biology of the target pest or pests. Pesticides
 
intended to be used for locust and grasshopper control, in addition
 
to being approved by FAO, A.I.D, or other regional organizations

responsible for the control operation, should possess the following
 
qualities :
 

0 Effectiveness at low application rates;
 
• 	None to minimal effects on nontarget organisms, including
 

people and animals, and specifically predators and
 
parasites of locusts/grasshoppers;
 

• 	Minimum persistence of residues on and in native fauna,
 
flora, aquatic systems, soil, and crops;


• Low toxicity and ease of handling;
 
• Good storage capacity and shelf-life;
 
P Compatibility with existing application equipment.
 

Although a number of pesticides have been used in Mozambique

against locusts/grasshoppers in the past, any pesticide involved in
 
an operation funded by the USG must be approved for use in the
 
United States by the Environmental Protection Agency (EPA). Several
 
approved pesticides are listed in the Programmatic Environmental
 
Assessment (PEA) and this list has been clarified and updated in
 
STATE 118760 (Appendix D), to include nine pesticides. This should
 
be referred to during both the planning and implementation of phases

of locust/grasshopper control. In addition, regulations governing
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the use of a particular pesticide, as set forth on the label, must
 

be followed.
 

It is particularly important to note that five (bendiocarb,
 

chlopyriphos, fenitrothion, lambda-cyhalothrin, and tralomethrin) of
 

the recommended, USAID-approved nine pesticides for grasshopper and
 

locust control are Restricted Use Pesticides (RUP) in the U.S.
 

Further, two of the products approved by USAID (acephate and
 

bendiocarb) are apparently not registered in Mozambique. This
 

underlines the need for proper consultation with local authorities
 

prior to making decisions as to use. Also, only properly and fully
 

trained applicators should be using these restricted use products.
 

Bendiocarb, malathion, acephate, lambda-cyhalothrin and
 
tralomethrin) are among the pesticides preferred for use in
 

terrestrial ecosystems and are thus included in the recently updated
 
list of A.I.D.-approved pesticides for locust/grasshopper control.
 

Acephate would be the pesticide of preference, from an
 
environmental standpoint, for use near aquatic ecosystems as it is
 
less toxic to fish, and is systemic in plants, thus best used for
 
larval control. Acephate can be considered to be one of the safest
 
pesticides in use. However, it should be noted that there is
 
always the possibility for aquatic contamination with any pesticide
 
application; hence care must be taken while handling such products
 
near aquatic habitats.
 

Carbaryl is toxicologically acceptable, but in certain formulations
 
it is more difficult to store and apply (especially from aircraft),
 
than other approved pesticides and is very toxic to bees. Diazinon
 
and chlorpyrifos are registered for use and are also included in the
 
A.I.D.-approved list. Fenitrothion should be used only with extra
 
precautions and with mitigative measures. This pesticide is known
 
to pose serious adverse side.-effects, particularly on avian species.
 
Mozambique has extensive aquatic habitats including rivers, swamps,
 
lakes, artificial dams, and marine habitats. These resources in
 
Mozambique should be protected from pesticide contamination as much
 
as possible and pesticide selection for locust/grasshopper control
 
should be the ones listed as A.I.D.-approved pesticides (Appendix
 
D), particularly when involving funds from USG.
 

Chlorinated hydrocarbons, such as dieldrin and lindane, are not
 
acceptable for use under any circumstances, due to their
 
environmental persistence, bio-accumulation, acute toxicity and
 
broad spectrum target range. It should be noted that U.S.-funds
 
cannot be used in any way whatsoever in connection with these
 

pesticides. This includes funding any aspect of ground application
 

or aircraft which spray chlorinated hydrocarbons, or the transport
 

of such materials.
 

Some pesticides in Mozambique are marketed illegally and
 

fraudulently, particularly from South Africa and it is suspected
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that such pesticides are not 
included in the list of pesticides
registered in Mozambique (Appendix E). 
 Furthermore, such products
may not meet 
safety and efficacy standards set by the Mozambique's
MOA (see section 6.1.). Furthermore, such pesticides may all
together be obsolete and banned in the 
source country.
 

6.2.3. Pesticide Labeling
 

Pesticide labeling is 
a way to give important information to
the pesticide user. 
The label is the main and often only medium for
instructing users 
in correct and safe use practices. The labeling
process should go hand-in-hand with in-country pesticide
registration. Both registration and proper labeling require good
solid legislation at the national level. 
 It is important that the
GRM draft further legislation on approval and control of pesticides,
including a legal framework that will require more 
complete
pesticide labeling and registration in Mozambique. 
A strong
licensing and labeling program by the.'GR4 would be an important step
in achieving safe use of pesticides.
 

The pesticide product label can be effectively used to
communicate a number of important properties of the pesticide and
precautions appropriate to its use. 

use, 

In addition to directions for
the label should include needed protective measures, first aid
measures, precautions recommending against use 
in certain
environments, methods of container disposal, and application rates
 
for particular pest species.
 

Although Mozambique's Pesticide Regulations requires
standardized labeling, those pesticides that 
are illegally smuggled
into the country often times do not fit the criteria. In general,
pesticides in the original container carry a label with adequate
information for application. Some labels, though not all, contain
 some information on first-aid or disposal. 
 Some of the pesticides
stocked by BOROR are in containers that have either lost their
original labels or have been stored for such a long time, or
mishandled, exposed to sun so that they are faded and illegible.
 

While labeling must be specific to local needs and the social
environment of Mozambique, the FAO has prepared a global set of
guidelines which can assist a labeling program. 
In addition to
enacting legislation, the GRM should insist that donated pesticides
be labeled in comprehensive language as required by donor country
law, and be in Portuguese or some other local languages.
 

6.3 Managing Pesticide Stocks
 

One of the basic requirements for managing pesticide stocks is
a secured pesticide storage facility. Such facility should include:
 -
 a fenced and covered area for the pesticides and a warehouse
 
that is:
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1) isolated from dwellings in order to avoid fire, leakage, and
 
contamination of surface and ground water;
 
2) supplied with water in order to clean spills and fight fire;
 

3) supplied with a shower for the people who handle
 
pesticides
 
4) aerated to avoid toxic fume concentration;
 
5) regularly inventoried;
 
6) equipped with protective gear such as overalls, boots,
 
gloves, goggles, breathing masks , and respirators;
 
7) stocked with a first aid kit with antidotes;
 
8) staffed with trained personnel who are familiar with
 
diagnosis and treatment of pesticide poisoning.
 

A management system is needed to record the date each pesticide
 
arrived at the facility, how long it stays in storage, and when it
 
is removed for use. In addition, the storage requirements for each
 
pesticide must be posted and known by. the management staff. Stored
 
pesticides must be tested periodically to insure that the active
 
ingredient is as described on the label, ard that the formulation
 
concentration is correct. Also the disposal of unused and obsolete
 
pesticides, and the destruction of their containers, must be part of
 
the management system.
 

Success of locusc/grasshopper control campaigns depend on
 
availability of pesticides in the areas which need treatment.
 
Pesticides should be placed in safe and secure storage areas as
 
close as possible to agricultural areas which will likely need
 
treatment. In Mozambique, pesticide storage areas are associated
 
with the DSV Operations Bases and DSV Stations. At the DSV
 
Operations Bases, a monthly inventory of products and materials
 
should be made and sent to the DSV in Maputo and to provincial
 
representatives in major operation centers. Distribution of
 
products to bases is done according to need and severity of the
 
locust/grasshopper threat, as well as the degree of isolation during
 
rainy season. Pesticide stocks must be securely in place at bases
 
and DSV Stations before the rainy season.
 

The pesticide storage facilities in Mozambique range between
 
stable and precarious. Unwanted stock accumulation is a very real
 
problem, as discussed below. A lack of planning and coordination
 
has resulted in stockpiles of pesticides at some bases, and
 
shortages at others. This seems to be a resalt of a lack of
 
training in the managerial aspects of pesticide storage.
 

Storage centers maintained by DSV are believed to be somewhat
 
safer than most of the DSV storage areas. Simple storage safety
 
measures could be implemented to greatly increase the efficacy of
 
the DSV storage facilities. These include keeping stocks secured
 
and out of the weather, posting warning signs in Portuguese and
 
other local languages, and preventing the storage of pesticides in
 
living quarters.
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In addition to management of the pesticides themselves, the DSV
 
stations must adequately manage pesticide application equipment.

Due to inconsistent donor contributions, Mozambique has accumulated
 
several different types and brands of spray equipment. This
 
equipment .s rarely interchangeable or compatible in regard to spare

parts and repair. Nevertheless, the DSV Stations must work to
 
maintain what equipment it does have, and ensure that it is clean
 
and in good working order.
 

This SEA recommends that DSV improve its pesticide storage

practices. Among the changes that should be instituted are:
 

1) use those pesticides stored in damaged drums first and
 
handle drums more carefully in the future so they will not
 
become damaged;
 
2) do not accept any unlabeled containers;

3) store all containers on pallets away from the walls, label
 
all batches with date-in and plahn~d date-out, and practice the
 
principle of "first-in-first-out;
 
4) impose more rigorous handling practices to prevent spillage;
 
and
 
5) install a sun shade to m'nimize direct exposure of
 
containers to the sun. These practices should apply to all
 
storage areas, regardless of size.
 

6.3.1 Obsolete Pesticides and Pesticide Containers
 

Due to lack of appropriate technology for safe handling, and
 
because Mozambican farmers often times find alternative uses for
 
them, empty containers are found in and around residential areas.
 
Actually such containers are not fit and should not be used by the
 
farmers for any purpose whatsoever; instead, they should be returned
 
to original suppliers for appropriate use or disposal.
 

Once the pesticide has been used, the management operation is
 
left with empty containers. Such containers should never be used to
 
store water, food or animal feed. Even though the pesticide is
 
gone, enough residue is left to cause poisoning, especially in the
 
very young or old. Further, small quantities of pesticides will
 
make the human body more susceptible to other diseases.
 

Several of BOROR's Stations have storage problems mainly due to
 
the accumulation of pes icide stocks which were not used in the
 
prescribed season and thus have become too old to be used or which
 
have been banned and cannot be used. In many cases, containers are
 
deteri-orating, and pesticides have leaked into the floors, earth,
 
and local environment, necessitating either disposal and under very

few cases repacking. A very good example of sub-standard storage

condition was the one observed by the author of this SEA, in a place

called Matola, a small town about 15 km from Maputo (Table 3). This
 
storage facility is owned by BOROR. It had a few offices, one 30 m
 
x 50 m x 5 m warehouse. In the warehouse were stored insecticides,
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fungicides, rodenticides, eggplant and watermelon seeds (supplied by
 
USAID as part of the "Vegpacks" and distributed to farmers by NGOs
 
during the drought in one-pound and half-pound cans), herbicides,
 
veterinary chemicals, protective equipment, knapsack sprayers,
 
cotton, tires, old files, an office space partitioned by wire screen
 
and a desk and a chair for the warehouse keeper, all in one place.
 
The warehouse had a cemented floor and a tin roof and the roof had
 
holes in it and puddles presumably from rain was observed on the
 
floor and on a few pesticide drums.
 

The author also visited a private pesticide formulation plant
 
and. storage facilities about two miles away from BOROR's storage
 
site. These facilities were apparently in a much better condition.
 
Pesticides were kept in properly labelled containers placed in well­
ventilated warehouses. Protective equipment, first aid and
 
cholinesterase test kits were also placed in a room adjacent to the
 
warehouse. Empty containers were clearly labelled and placed
 
outside the warehouse on a concrete flo6r awaiting disposal and/or
 
re-use.
 

In Mozambique, empty pesticide containers are reportedly
 
refilled with pesticides, reused by the petroleum industry or are
 
split open to be used for roofing or other construction material.
 
It is recommended that if containers are recycled at all, it be for
 
reuse with pesticide formulations under strict supervision and only
 
when appropriate facilities are available. The use in construction
 
and for other purposes which involves high probability of human
 
contact is strongly discouraged.
 

As much as possible, container sizes should be compatible with
 
reuse requirements. Making pesticides available in small
 
containers, for example, one liter size, which provide an increased
 
potential for subsequent use as cooking or storage of water, should
 
be minimized and their use should be under strict supervision c the
 
DSV or PVO staff and other appropriate bodies. In addition, the DSV
 
should periodically inspect the reformulation facilities to ensure
 
proper handling and packaging procedures are in use.
 

The system of crop protection in Mozambique, in which all
 
pesticides have been the property of the state, should theoretically
 
result in effective management and disposal of old empty drums. In
 
the past, all containers technically belonged to the government and
 
should therefore be removed from the field when empty. The Ministry
 
of Agriculture in collaboration with previous owners, should
 
ultimately be in charge of disposal of such drums. However,
 
currently, expertise and facilities to handle these drums are
 
lacking.
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Table 3. 	 List and Quantities of Obsolete Pesticides', Stocked
 
in the Warehouse of BOROR Commercial at Matola -

Mozambique (1993).
 

Local Trade Name2 No. Units Unit (liters) Total (liters)
 

Toxafeno (I) 4,428 25 110,700
 
Maladrex 29 200 5,800
 
Avirosan (A) 3 100 300
 
Karatane (F) 4 200 800
 
Cipermetrino (I) 6 100 600
 
Dacdiy 5 200 1,000
 
Diptrex (I) 80 50 4,000
 
Surporcoy 10 200 1,000
 
Coeywr Arbun 19 20 380
 
Abate (I-M) so 25 1,250
 
Qualotox (A) 9 200 1,800
 
Propanil (H) 17 200 3,400
 

131,030
 

1 These products have been stored for over 10 years (Watt, 1993 

personal communication, see list of persons interviewed). 

2 Type of product, if known: A = granivorous bird control
 

(avicide); F = fungicide; I = Insecticide; I-M = Mosquito control
 

6.3.2. Disposal of Unwanted Pesticides and Empty Containers
 

Pesticides whose active ingredients have degraded due to heat,
 
humidity or prolonged storage and have lost their efficacy or banned
 
or are undesirable become no longer usable or needed Such
 
peti.cides become environmental hazards and need to be disposed.
 
Althcigh a complete account of the total quantity of obsolete
 
pesticides is currently not available for Mozambique, a recent
 
inventory has shown that over 132,000 liters, of which over 110,000
 
liters is Toxaphene (chlorinated hydrocarbon), exist in BOROR's
 
storage facility in Matola alone (Table 3). As the majority of the
 
obsolete chemicals are liquid products, one disposal method is high­
temperature incineration at a suitable facility. Incinerators in
 
Europe or other countries may also be used for disposal operations.
 

While conducting this SEA, the author learned th3t private
 
pesticide manufacturers are taking the lead in removi ig old stocks.
 
Shell Mozambique, for example, has recovered 95 metric tons of
 
obsolete pesticides, mainly monocrotophos and DDT formulations, old
 

51
 



pesticide containers and 35,000 kg of sand that was used to remove
 
the pesticide which have been repacked and are awaiting shipment to
 
the U.K. for incineration. According to the Shell General Manager,
 
the whole process cost the company nearly $400,000 and the shipment
 
is expected to cost at least twice this amount. Another company,
 
Ciba-Geigy, is in the process of buying back some 5,000 to 6,000
 
liters of monocrotophos that was sold to the District Agricultural
 
Program about 15 years ago and which have become obsolete, for
 
disposal. While these activities are considered responsible and
 
encouraging, the author emphasizes that other companies have shown
 
an interest in proceeding with the disposal tasks at hand.
 

Although well documented information is lacking, it is
 
reasonable to expect that substantial quantities of obsolete
 
pesticides are on hand in the former state owned large-scale farms.
 
It is clear that Mozambique does not currently have environmentally
 
sound pesticide disposal options. Nevertheless, this SEA proposes
 
that DSV, in collaboration with the MOH'and CNA, should take the
 
initiative and approach FAO and international development agencies
 
and donors for assistance with a clean-up campaign.
 

6.4 Current Pest Management Practices and Options
 

Numerous non-chemical methods exist for pest management in
 
general, and many have been used successfully against
 
locusts/grasshoppers. For example, crop varieties which develop at
 
different rates from the commonly planted varieties, or which show
 
resistance to insect attack may be applicable in the long-term.
 
Other cultural methods, such as trap cropping, residue burning,
 
trench digging in front of locust/grasshopper nymphal path, and
 
inter-cropping may well have merit as well. Simple techniques such
 
as using protected courtyards for tree seedling nurseries or
 
covering seedlings with mosquito netting can be effective in small
 
scale and limited cases.
 

Farmer experience with traditional or innovative control
 
methods should be encouraged and incorporated into the overali
 
locust/grasshopper management program. If villagers are recruited
 
to participate in pest control efforts, through village brigades,
 
crops can be protected with a minimum of pesticide use and expense.
 

Research on the field use of microbial agents in locust/
 
grasshopper control is currently being conducted by Montana State
 
University through A.I.D. iunding and by other international
 
organizations. The fungal pathogen Beauveria bassiana has been
 
tested in the U.S. and in parts of Africa for its control potential.
 
Preliminary results from Cape Verde, Mali and Madagascar indicate
 
that Beauveria and Metarhizium can be important biological control
 
agents.
 

In working with microbial pest control agents, attention must
 
be given to handling and application techniques. Some may have a
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short shelf life and must be used soon after production. In
 
addition, the climatic and environmental conditions will impact on
 
the microbial control agent. Formulation appears to play an
 
important part in the longevity of the material under field
 
conditions.
 

Mozambique's DSV has shown strong interest and inclinations
 
towards adopting IPM programs, including focused development of
 
biological control agents and other agronomic practices in its pest
 
control operations (personal communication with Head of DSV). The
 
MOA's DSV and INIA should be supported in developing applied
 
research programs, including exploration for local and possibly more
 
specific pathogens for locusts/grasshoppers, as well as for other
 
important pests. This could be done in collaboration with the
 
University of Eduardo Mondlane to involve future DSV staff and also
 
involve regional (e.g., IRLCO/CSA) and international organizations
 
that pursue such activities.
 

Mozambique's rich flora, including considerable number of trees
 
such as neem that are known to posses pesticidal properties,
 
encourages the search for the development of plant-based pest
 
control agents that may posses the potential for use as part of IPM
 
programs. As many of these materials are already being used by
 
villagers as a traditional means of pest control, research in this
 
area could be a worthwhile venture.
 

Other fruitful research areas might include use of synthetic
 
insect growth regulators. These agents are considered alternatives
 
to conventional pesticides because of their different mode of
 
action. However, there may be adverse impacts on non-target aquatic
 
invertebrates.
 

Due to their toxic nature, pesticides will have impacts on both
 
agroecosystems and nearby ecosystems. Care must be taken during the
 
handling, transport, application, and disposal process to minimize
 
ecological disruption in both target and non-target areas. In
 
addressing this issue in regard to operational planning, risks to
 
the environment must be considered in terms of early intervention
 
versus reactive large scale operations. The latter would involve
 
considerably greater amounts of pesticide, and correspondingly
 
higher risks.
 

Because of the additional risks associated with late season
 
control operations, management operations designed to avoid such
 
risks are encouraged. Early survey and pest management can prevent
 
later more expensive control operations, with significantly less
 
pesticide usage. Preventive management operations with attention on
 
survey operations aimed at locating and delimiting pest populations,
 
and spot treatment operations intended reduce population numbers
 
using as little pesticide as possible are favored.
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By reducing the number of hectares sprayed, early control
 
operations use less fuel and pesticide. Because the early control
 
strategy potentially involves considerably fewer resources than
 
larger-scale emergency or curative treatments, the DSV would be
 
better able to implement it without donor assistance. This should
 
promote a greater degree of self-dependence and control of the
 
situation by the DSV itself.
 

If pesticide use is necessary, the type of ecosystem in the
 
treatment area, and associated non-target species should be major
 
factors determining the choice of pesticide. A pesticide's
 
characteristics, such as selectivity, mobility in ground water,
 
persistence, and metabolic products should be considered as
 
important as effectiveness against target species. In addition,
 
alternative application methods should be considered, with ground
 
application having less impact than aerial treatment. Bait
 
application methods have been highly effective in appropriate
 
situations as well, and tend to be less problematic environmentally.
 

The response of different animals and ecosystems to pesticide
 
exposure varies dramatically. For example, carbaryl has only low
 
toxicity to birds, but is extremely toxic to aquatic invertebrates
 
and certain estuarine organisms. While application of carbaryl may
 
be apprcpriate in areas providing upland habitat for birds, its
 
application in areas important to waterfowl and migratory
 
shorebirds, such as national parks or reserves in Mozambique's
 
coastal and riverine areas, should be prohibited.
 

Although this SEA strongly recommends against any pesticide
 
applications in aquatic systems, acephate is relatively nontoxic to
 
freshwater fish and invertebrates and is the least likely of the
 
selected pesticides to have adverse effects on aquatic habitats.
 
Acephate should be one of the preferred pesticides if applications
 
are necessary adjacent to aquatic systems, particularly in and
 
around fragile areas, or critical animal, bird or fish habitat. Due
 
to its mobility in soils, however, acephate has the potential to
 
contaminate ground water.
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7.0. PESTICIDE IMPACT EVALUATION AND MITIGATION
 

7.1 Pesticide Toxicity in Human Populations in Treatment Areas
 

The potential for adverse effects on human health increases
 
significantly when pesticides use is high. When large areas of the
 
country are treated and large amounts of pesticide products are
 
being shipped, distributed, and applied, the probability of human
 
(and the environmental) exposure is proportionately greater. This
 
SEA advocates prevention of human exposure as the best approach to
 
minimizing adverse health impacts. A major aspect of prevention is
 
to keep locusts/grasshoppers at low population levels with
 
preventative control strategies, through regular survey and
 
monitoring procedures.
 

This SEA urges training, educating, and supervising the
 
applicators as the most effective way to ensure that exposure of the
 
general population is kept at or below an acceptable level. Such
 
training and supervision has to be a continuous effort and has to be
 
detailed enough to differentiate among individual pesticide active
 
ingredients, formulations, and application methods.
 

The general public is at minimal risk if the necessary
 
precautions are taken, but should nevertheless be informed about
 
pesticide application against locusts. This can be achieved by a
 
number of means, such as posters, the radio, local newspapers,
 
Televisions. Currently the MOH's Public Health Unit is undertaking
 
encouraging steps in collaboration with the MOA in education of the
 
general public on the effects of pesticides, and this should be
 
continued and enhanced. Public health advisories given by radio
 
broadcasts were effective in other countries prior to past aerial
 
applications and should be included in plans for future
 
applications. This is especially important in areas where people
 
may eat locusts/grasshoppers. It also should include public
 
education about the dangers of improper pesticide container reuse.
 

Pesticide applicators are generally at the highest risk for any
 
adverse effects, and are several orders of magnitude higher than the
 
general population since they are often handling concentrated
 
products; increasingly, this includes ultra-low volume (ULV)
 
insecticides. In addition to the training and supervision indicated
 
above, applicators should be thoroughly familiar with the level of
 
danger from the pesticide, and should be provided with equipment
 
that is in good working condition in order to minimize accidents.
 
Such equipment may include pumps to transfer pesticides, body
 
protection in the form of gloves, aprons and safety shields for the
 
face to prevent dermal exposure and respirators to prevent
 
inhalation boots to prevent pesticide contact with legs and feet.
 

It is particularly important that some form of protection is
 
worn during the short periods while handling the concentrates. If
 
at all possible, long sleeved shirts and pants should be used, and
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washed after each use. Appropriate logos, patches or other
 
attractive designs/messages with teaching value on the protective
 
clothing items can help to induce safe use and care.
 

Exposure of applicators is mostly through the skin. Though the
 
skin usually provides a significant barrier to the entry of some
 
pesticides, even those penetrate into the body if the contamination
 
is left on the skin. In addition, some pesticides penetrate the
 
skin more readily. Therefore, applicators should wash any exposed
 
areas of their bodies frequently.
 

7.2 National Capacity in Public Health Provisions
 

The public health delivery system in Mozambique is insufficient
 
to handle severe pesticide poisoning cases. This SEA has found that
 
there apparently is no single toxicology or related unit in the
 
hospitals in Maputo equipped to adequately address pesticide
 
poisoning. Regional level hospitals.do'exist, as do smaller village
 
clinics and health centers (Table 4). However, doctors or nurses
 
are not trained to recognize pesticide poisoning and to use drugs
 
and other forms of treatment necessary. All hospitals and clinics
 
in an area which is likely to be involved in a pesticide spray
 
operation should be provided with information materials on the
 
pesticides to be used in the area. The personnel of these centers
 
should be given the necessary training to recognize and treat
 
pesticide poisonings.
 

Table 4. 	Basic Data on Health Facilities and Personnel in
 
Mozambique in 1989.
 

Health 	 Number Beds Physicians Nursing/
 

Facilities 	 Cadres
 

Hospitals:
 

Central and 3
 
Provincial 7 4,678 249 1,186
 

Health Unit:
 

General 4 612 50 557
 
District 21 1,784
 

Health Centers 224 4,179 30 1,288
 
Health Posts 934 1,002
 

(Adapted from MOH - Planning Department, Maputo, Mozambique, 1989).
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Because the local health care system in Mozambique is not
 
equipped to handle serious pesticide poisonings, application
 
crews need to be self-sufficient in handling medical emergencies
 
Supervisors must be familiar with safe handling of pesticides an be
 
able 	to administer any needed first aid, including antidotes for
 
pesticide poisoning. All who are working with pesticides should be
 
familiar with the early warning signs of poisoning. Workers must be
 
removed from contact with pesticides at the first signs of
 
poisoning.
 

In conjunction with any A.I.D. assistance regarding
 
locust/grasshopper control efforts, it is important that the
 
Government of Mozambique monitor both human health and the natural
 
environment. In regard to protecting human health, it is necessary
 
to train both the medical community and pesticide applicators of the
 
potential hazards of pesticides, and steps to mitigate any problem
 
that 	may surface. Application of a pesticide in a given area should
 
be preceded by public awareness and extdnsion activities and
 
education of the users. Mozambique's public must be informed that
 
pesticides are dangerous and that empty pesticide containers should
 
be not be used for food or water storage. A good public information
 
program should include:
 

- information on the specific pesticides and labels;
 
- safe methods of pesticide transport and storage;
 
- measures in cases of container leakage;
 
- conditions for pesticide use;
 
- safe use of application equipment;
 
- prevention of pesticide poisoning.
 

7.3. 	Education and Training of Target and General Populations in
 
Pesticide Safety Measures
 

Pesticide educational programs should also be instituted by
 
Health Engineering and Sanitary Service agents. Health education
 
and extension programs can also provide information on first aid in
 
pesticide poisoning cases. The inherent toxicity of used pesticide
 
containers is an important subject area, and should be specifically
 
directed to women who are apt to use the containers for cooking or
 
holding water. Components of a pesticide public awareness program
 
should include photographs, posters, and prints on cloth. These
 
should be given to agents as visual aids to hang on walls of
 
schools, dispensaries, and on large trees in villages and towns.
 

Radio broadcasts are an important part of a public information
 
campaign, including pesticide awareness information in the form of
 
brief safety announcements, musical programs, interviews, debates,
 
and dramas. Discussions of pesticide regulations and legislation
 
should also be presented, including information on which pesticides
 
are legal and which are prohibited in Mozambique. This will allow
 
potential buyers and users to know what pesticides should be
 
accepted and what should be refused.
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7.3.1. Applicator Safety Training
 

A.I.D. has supported DSV pesticide safety training in the past
 
in Africa, and has found this to be a useful and often sustainable
 
use of funds. It is important that well trained DSV agents are
 
available in Mozambique to work with any U.S.-funded pesticide
 
donation.
 

Hands-on pesticide safety and application training courses
 
should be incorporated into the academic course of plant production
 
and protection fields of study. This approach will allow trained
 
individuals to interact with the actual users of pesticides.
 

Properly trained DSV, and agricultural extension agents are
 
encouraged to work with farmers and village brigades when such
 
brigades are available or with farmers' representatives when the
 
former groups are non-existent, in "Train-the-Trainer" programs.
 
This type of training will allow essential information on pesticide
 
safety and application to reach all who may be working with
 
pesticides.
 

7.4. Pesticide Monitoring: Human and Environmental Exposure
 

Pesticides do increase agricultural productivity and are thus a
 
useful part of agricultural production. However, when misused by
 
farmers and other applicators, they can present hazards to the
 
humans and the environment. Often, pesticides intended for
 
agricultural or public health purposes may be misused for fishing,
 
hunting, and general household insect control which increases the
 
hazard of such products. By placing strong emphasis on "good and
 
safe practices" in pesticide use, a large step is taken towards
 
mitigation and avoidance of problems in the first place, and this
 
will reduce the need for initiating resource-intensive monitoring
 
efforts.
 

7.4.1. Monitoring Human Exposure
 

Simple and effective health monitoring of those involved in
 
pesticide handling, application, and storage is essential to a good
 
management operation. This involves teaching all involved with
 
pesticides what the symptoms of pesticide poisoning are, and when
 
first-aid might be required. It is especially important to use
 
behavioral observation to decide if workers should be immediately
 
removed from pesticide exposure.
 

In addition to the potential for unsafe application, pesticides
 
may also affect public health by being stored improperly. It is
 
important to keep stored pesticides in good condition, away from
 
humans and other animals. Any unwanted or leaking pesticides must
 
be repacked or disposed of as soon as possible. Because pesticides
 
have the potential for misuse, it is essential that existing
 
legislation on pesticide use be enforced. While abuse may still
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occur, implementation of regulations will provide a sound base for
 
promoting public health and environmental integrity.
 

It is doubtful that the GRM/MPCU has the capability to
 
routinely monitor either the behavioral symptoms of pesticide
 
poisoning, or such blood-chemistry manifestations such as
 
acetylcholinesterase (AChE) inhibition. Because of this, any
 
pesticide operations should include the testing of pesticide
 
handlers for blood AChE inhibition. This is a fairly simple and
 
inexpensive test, and can be performed by trained health workers in
 
the field. The background cholinesterase level for each person
 
involved with pesticides must be determined prior to exposure, and
 
testing should be performed at intervals throughout the season to
 
ensure that no worker is being overexposed to pesticides. It should
 
be noted that testing AChE is recommended only when pesticides in
 
the organophosphate class are used (malathion, fenitrothion, etc.).
 

A Lovibond test kit for an initial '1000 samples can be obtained
 
and used for monitoring the individuals most exposed to
 
organophosphate pesticides. The School of Public Health in Maputo
 
is currently sending its students to the MOH and other ministries to
 
do collaborative projects. Likewise, monitoring pesticide impacts
 
on human health could be incorporated into the study programs of the
 
students of this and similar other Schools. Monitoring for actual
 
symptoms of pesticide exposure, and environmental residues after
 
pesticide applications, should also occur.
 

In areas of wide-spread heavy pesticide use, epidemiological
 
case control studies are often useful to detect untoward human
 
exposure. But such studies are difficult under the most ideal
 
conditions which monitor the health and the environmental conditions
 
of the participating individuals on a regular and continued basis
 
over a period of several years, possibly a life time. This is
 
believed not to be possible in Mozambique at this time.
 
Perturbations of the already complex health conditions of the rural
 
Mozambican population from occasional and minimal pesticide
 
exposures would not be manifested in epidemiological investigations.
 

7.4.2. Monitoring Environmenual Exposure
 

Measurement of residue levels in the environment can also be
 
valuable information for assessing exposure and determining if
 
modifications to treatment operations are needed. However,
 
Mozambique's DSV does not have either the technical capability or
 
the required equipment to conduct residue analysis for environmental
 
monitoring as well as quality control. It is true that National
 
Laboratory of Hygiene, Food and Water of the MOH possesses a Gas
 
Chromatograph, but due to the heavy demand for it in other
 
analytical work, it seldom accepts requests for pesticide analysis.
 
In any case, anything other than an instrument dedicated
 
specifically to pesticide analytical work would not be advisable.
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Measuring pesticide residues in the environment is, in
 
principle, an excellent way of monitoring, and will require a
 
residue analysis laboratory for full implementation. Anti­
locust/grasshopper pesticide programs should incorporate residue
 

analysis where appropriate into project plans, and should include
 

qualitative behavioral observations of non-target organisms near any
 

pesticide target areas. Mozambique's DSV applicators must be
 

trained to note unusual behavior among fauna of the area.
 

are often critical habitats for sensitive
Aqulatic systems 

species and migratory birds. Therefore, pesticide use near such
 

habitats should be avoided wherever possible. Care must especially
 

be taken when pesticides are applied during or close to the time of
 

seasonal rains. This may lead to introduction of the pesticide into
 
Because invertebrates
water supplies or aquatic systems in runoff. 


are generally much more sensitive to insecticides than vertebrates,
 
monitoring the observable effects of pesticide use on invertebrates,
 

such as benthic organisms, should be .thdpreferredmethod for
 

monitoring aquatic habitats. Vertebrates, however, should not be
 

ignored, as pesticide effects on them may be indirect, but no less
 

severe.
 

A similar monitoring approach should be used for pesticide use
 
Selection of soil microorganisms or
in terrestrial ecosystems. 


other low tolerance invertebrates as indicator species is
 

recommended. Monitoring animals of economic value or threatened
 

status should also be required. in cases where pesticide
 
Populations
persistence is an issue, residues should be measured. 


of vertebrate predators, such as birds of prey, are likely to
 

fluctuate too much to make population counts an effective monitoring
 

tool. However, reproduction monitoring of carnivores (e.g.,
 
infant mortality) may
observations of egg conditions, birth defects, 


be a useful tool in determining the effects of pesticides known to
 

effect reproductive success,.particularly in cases where baseline
 

data are known.
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8.0. RECOMMENDATIONS AND FINDINGS OF THE SEA
 

8. 1 Outline of Supplemental Environmental Assessment
 
Recommendations
 

The following recommendations are listed in a fashion consistent
 
wich and in same order as the 38 recommendations in the Programmatic
 
Environmental Assessment for Locust and Grasshopper Control in
 
Africa and Asia (TAMS 1989). They are structured to provide a
 
prioritized approach to response in the event the USAID Mission in
 
Mozambique considers support for locust/grasshopper: control in
 
Mozambique.
 

The following list provides the outline of the recommendations as
 
organized in the following tabular presentation, with the topical
 
subheadings.
 

I. OVERARCHING RECOMMENDATION
 

- Support locust and grasshopper control programs, with emphasis on
 
Integrated Pest Management approaches.
 

II. TOP PRIORITY IN OUTBREAK SITUATIONS AND FOR PREVENTION &
 
MITIGATION
 

- Inventory and mapping procedures
 
- Mitigation of non-target pesticide effects
 
- Proper application of insecticides
 

SECTION III: HIGH PRIORITY TO BE IMPLEMENTED AS SOON AS RESOURCES
 
CAN BE ALLOCATED
 

- Disposal of pesticides
 
- Pesticide formulation and management
 
- Biological control
 
- Training and human resources
 
- Economic & cost benefiL considerations
 
- Pesticide and environmental policy
 
- Pesticide handbook
 
- Support and training
 

SECTION V. DESIRABLE BUT NOT OF SAME URGENCY AS THE ABOVE, UNDER
 
OUTBREAK CIRCUMSTANCES
 

- Proper pesticide storage
 
- Forecasting & early warning
 
- Public health monitoring
 
- Applied research
 

SECTION VI. 
 PROCEDURES TO FACILITATE AND ACCELERATE DEVELOPMENT AND
 
IMPLEMENTATION OF RECOMMENDATIONS
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I 

2 

RECOMMENDATIONS AND FINDINGS OF THIS SEA FOR LOCUST/GRASSHOPPER CONTROL IN MOZAMBIQUE
 

RECOMMENDATIONS BASED ON PEA 


GROUP I. OVERARCHING RECOMMENDATION
 

USAID should continue its 

involvement in locust and 

grasshopper control. 

Operationally, the approach to be 

adopted should emphasize prevention 

and evolve toward one of Integrated 

Pest Management. 


GROUP II. TOP PRIORITY IN TIMES OF OUTBREAK
 

INVENTORY AND MAPPING
 

Inventory and Mapping of 

Environmentally Sensitive Areas: an 

inventory and mapping program is 

needed to determine the extent and 

boundaries of environmentally 

fragile areas with respect to 

probable locust and grasshopper 

outbreak areas. 


FINDINGS AS APPLICABLE TO MOZAMBIQUE AND THIS SEA
 

In principle, this Supplementary Environmental Assessment (SEA) endorses
 
IPM as a strategic approach to crop protection which can also minimize
 
adverse potential impacts of pesticides on public health and the
 
environment. Commitment to IPM can lead to sustainable capacity in the
 
host country to deal with locust, grasshopper and other pest outbreaks
 
which regularly will threaten crop production. It emphasizes building up
 
the longer-term capacities of the farmers, non-governmental organizations
 
and appropriate governmental agencies so that they can assume
 
responsibility for prevention and treatment of outbreaks with an array of
 
options. The GRM Department of Crop Protection (DSV), with the support of
 
DANIDA's Plant Protection Support Project, is strongly committed to 1PM.
 
USAID could identify ways to be supportive of the longer-term enhancement
 
of plant protection capacities of NGOs and farmers, such as through its
 
PVO Support Project. It may be possible to identify programmatic linkages
 
with the USAID/Mozambique 1994-1999 Country Program Strategic Plan under
 
development.
 

While specific areas to be protected in the event of an outbreak can be
 
generally identified (e.g., Figs. 6-11, Section 5), the information
 
available is imprecise. Decrees and legislation that protect
 
conservation areas, including national parks, game reserves, hunting areas
 
(Coutadas), and forest reserves that were passed during colonial period
 
(in 1950's and early 1970's) are still in existence, and an effort to
 
rehabilitate them is underway. In addition, Mozambique is currently
 
working hard to develop a wide range of environmental and natural
 
resources laws and standards. For instance, its pesticide regulations are
 
being ccntinuously improved. This SEA recommends that while the current
 
trend of developing regulations and laws is encouraging, a fully
 
functional regulatory structure should be implemented; this will help
 
minimize adverse side effects that may result from locust and grasshopper
 
control activities and programs.
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3 A system of dynamic inventory of 

pesticide chemical stocks should be 

developed, 


4 	 USAID could take active part in 

assisting Mozambique to identifying 

alternate use or means of disposal 

of pesticide stocks. 


5 	 FAO should establish a system for 

the inventory of manpower, 

procedures and equipment. 


The 	need for an appropriaze inventory and record-keeping system is clear
 
and highly iacommended. Given its privatizing economy, Mozambique will
 
need a fully functional pesticide registration, stock survey and
 
management Drncess/system. This is needed at all levels, and would be
 
especially useful to help manage pesticide flows during pest emergencies.

It also would reduce the risks of further aggravating the obsolete
 
pesticide stocks problem (Rec. #4) by minimizing the amount that pest'cide

products becoming unusable and thus needing to be disposed of, and wili
 
minimize environmental and health hazards. It is now GRM policy, as a
 
rule, to discourage subsidies for agricultural inputs such as pesticides.

An adequate assessment is needed of the pesticide inputs sector as to the
 
respective roles and needs of the private and public sectors. This policy

of avoiding subsidies will need to carefully applied in the case of the
 
smallholder farmer.
 

Mozambique has significant quantities of obsolete pesticides (Sect.

6.3.1). For instance, over 131,000 liters/kg of a variety of pesticides

(Table 3) which have been stored for up to 15 years or more by the former
 
parastrtal agricultural chemical importation and distribution company

(BOROR) (Table 1), which is likely only the tip of the iceberg. Although 
hard facts we. -. not available during preparation of this document, theauthor of this SEA has gathered from various sources that substantial
amounts of leftover stocks of now-unusable (mostly obsolete) pesticides
 
that need to be disposed immediately probably exist in major agricultural

regions around the country. The recent activities of Shell and plans of
 
Ciba-Geigy chemical companies in retrieving (buying back) arzd shipping old
 
stocks from Mozambique should be encouraged. Appropriate disposal options

and technologies that are suitable:under Mozambique's conditions should be
 
searched for and used. Moreover, for other stocks that are not currently

used for the intended purposes and are anticipated to remain stocked for
 
some time, alternative ways in which they could be put to profitable use
 
should be identified. This might most usefully be done in connec-ion with
 
the FAO Obsolete Pesticide Disposal Project
 

This recommendation holds to the extent that FAO and other regional

organizations (such as IRLCO/CSA) relevant to migrant pest control can be
 
invol,>ed in strengthening Mozambique's Migrant Pest Control Unit, in
 
collaboration with other sister agencies. The activities of the national
 
level Red Locust unit situated in Beira area needs strengthening, and its
 
mandates need to be revised, to encompass other areas in the country where
 
locusts are threats. USAID/Mozambique may identify ways of being

supportive through its PVO Support Project, as the NGO/PVOs in the
 
provinces are most likely to be involved in 1/g responses.
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MITIGATION OF NON-TARGET PESTICIDE EFFECTS APPLICATION OF PESTICIDES
 

6 	 There should be no pesticide 

application in environmentally 

fragile areas and human 

settlements. 


7 	 Whex er possible, only those 

pesticides that have minimum impact 

on non-target species should be 

used. 


8 	 Pre- and post-treatment monitoring 

anH sampling of protected organisms 

an water and/or soils should be 

carried out as an integral part of 

each control campaign. 


Any future donations of pesticides for emergency use should be accompanied
 
by an Action (Operations) Plan which specifies that use in protected and
 
other sensitive areas is not allowed, and limiting use in others or
 
requiring appropriate buffei zones. In the case of aerial application
 
where wind-driven drift is likely, a buffer zone of a minimum of 2.5 km
 
wide is recommended; under still-air conditions, a buffer of 500 m may be
 

reasonable. These areas include such as Gorongosa, Bazaruto, Maputo, and
 
other national parks, game reserves, as well as water courses, estuarine
 
and coastal regions. Any program funded by USAID/Mozambique involving
 
pesticide use for the control of locusts and/or grasshoppers should follow
 
applicable Mozambique regulations concerning the protection of designated
 
areas. This SEA supports the GRM commitment to protect the natural
 
environment, and emphasizes the importance of observing such directives in
 
the use of pesticides accordingly.
 

This SEA stresses pesticide procedures that will tend to minimize use and
 
mitigate adverse impacts; the nine pesticides identified in this SEA are
 
the 	only ones sanctioned thus far by USAID, although FAO and others may
 
endorse the use of others. Research results are likely to identify more
 
environmentally safe pesticides and procedur,s for the future.
 
TJSAID/Mozambique may wish to encourage rese;.rch in Mozambique in the area
 
of biological control, including exploraticn for indigenous strains of
 
natural enemies of locusts and grasshoppers. Also, investigations are
 
encouraged to identify and evaluate alternative and traditional control
 
methods which could be made more broadly available.
 

Any control campaign neds to establish whether a treatment has been
 
effective. For major emergency campaigns, pre- and post-sampling is
 
especially important. Special monitoring is important both as a basis for
 
design of effective control operations as a means of establishing
 
statistically verifiable baseline data. In addition, periodic "sampling"
 
observations of gross mortality, populations and behavior should be made
 
at 	locations of major use of pesticides. The results of ecotoxicological
 
research on locust control chemicals in Morocco and Senegal are becoming
 
available. For example, preliminary results of recent studies in Senegal
 
(FAO's LOCUSTOX project) indicate that some impacts occurred at twice the
 
recommended rate but little impact occurred at the recommended rate of
 
application of the most environmentally detrimental pesticides, routine
 
environmental monitoring of every use by individual farmers is not
 
considered essential. Increased training to prevent excessive use is
 
considered essential, however.
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9 

APPLICATION OF INSECTICIDES
 

One of the criteria to be utilized 

in the selection of control 

techniques should be a minimization 

of the area to be sprayed. 


10 
Helicopters should be used 
primarily for survey to support 
ground and air control units. 

ii_ 

11 
whenever possible, small planes 
should be favored over medium to 
large two or four engine transport 
types {for appl.cation ofsticides} .. i all cases, 

experienced contractors will be 
used. 

12 
Any USG-funded locust/grasshopper 
control actions which provide 
pesticides and other commodities, 
or aerial or ground application 
services, should include technical 
assistance and environmental 
assessment expertise as an integral 
component of the assistance 
package. 

This could be achieved through a number of operational procedures,
 
including: (1) intensive surveillance to allow preventive, early treatment
 
only when economic threshold is approached, or postponing treatment until
 
densities, damage potential, or gregarization occurs, as the case may be;
 
(2) providing training in how to recognize and define target treatment
 
areas, and educate decision-makers on the importance of reduced use of
 
pesticides; (3) evaluation of effectiveness of treatments to help refine
 
future intervention decisions; (4) identifying areas that should not be
 
treated, or should receive minimum treatment (protected areas, wetlands,
 
etc.) to ensure exclusion of such areas from pesticide treatment;
 
(5) in cases where the decision not to conduct spraying leads to
 
substantial crop loss in a given area, some type of compensation should be
 
given to the affected population.
 

When aerial treatment by helicopter is indicated, it should only be when
 
very accurate spraying is necessary, such as close to environmentally
 
fragile areas or for localized treatment. Helicopters are also useful for
 
pre-treatment surveys and to pinpoint treatment sites. Ground application
 
is the preferred modality in most cases.
 

Any treatment program in Mozambique should continue to emphasize ground
 
application. Inasmuch as possible, thorough pre-treatment assessment and
 
planning should be done to avoid contact with fragile habitats, such as
 
national parks and game reserves. .In any case, large aircraft will rarely
 be justifiable.
 

Significant locust and grasshopper emercencies in Mozambique will, for the
 
foreseeable future, probably require assistance to help farmers avoid
 
catastrophic losses. Any USG assistance is likely to involve the NGO/PVO
 
community, in addition to the various recrional locust control
 
organizations, working with the GRM. Specific areas of T.A. particularly
 
for environmental assessment and mitigation will likely be required until
 
such time that Mozambique's environmental regulations and the current
 
regulations on pesticides become fully functional and long-term national
 
capacity is adequate. (See also Recommendations 27 and 30.)
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13.3 	 All pesticide containers need to be The GRM should emphasize and monitor enforcement of the appropriate
 
appropriately labeled. section or sections of the current pesticide regulation that deals with
 

this issue -- Ch. IX, Art. 65-71 (see 	Appendix C).
 

GROUP III: HIGH PRIORITY, TO BE IMPLEMENTED AS SOON AS RESOURCES CAN BE ALLOCATED
 

DISPOSAL OF PESTICIDES
 

14 USAID should provide assistance to Mozambique currently appears to have significant stocks of obsolete
 
host governments in disposing of pesticides and there is a potential problem in the country that is likely
 
empty pesticide containers and to result from the use of empty pesticide containers for food stuffs,
 
pesticides that are obsolete or no water, etc. It is encouraging to know that some of these stocks are being
 
longer usable for the purpose handled for appropriate disposal by private chemical companies (see
 
intended. section 6) and this SEA commends these activities. As a short-term plan,
 

USAID/Mozambiue could encourage the MOA and the DSV to survey and monitor
 
obsolete stocks and search for options for disposal or at least mitigate
 
the hazards they pose, preferably by transporting these products to
 
designated centers for appropriate disposal later.
 

PUBLIC HEALTH AWARENESS
 

15 	 USAID should support the design, The current collaborative activities of the MOA/DSV and MOH/DHE in public
 
reproduction and presentation of education through posters and leaflets and by providing pesticide
 
public education materials on guidelines, and other related actiivities should be encouraged; capacities
 

pesticide safety (e.g., TV, radio, of these agencies could be enhanced. (See Fection 7.1).
 
posters, booklets). This would
 
include such subjects as safely Also, emphasis should be placed on safety training among private suppliers
 
using effective pesticides, of pesticides. Mozambique also needs to strengthen national pesticide
 

ecology, pest management of locusts organizations, and should work with the private sector to ensure the
 
and grasshoppers and the hazards of 	 correct use of imported pesticides. The Association of Agrochemical
 
pesticides. The goal would be to 	 Importers cf Mozambique (the draft constitution of which was still in the
 

hands of the MOA while this SEA was in preparation) will go long way
help policy makers and local 

populations recognize potential towards giving transparency to the process of pesticide movement into the
 

health problems related to country.
 
pesticide applications.
 

16 Training courses be designed and The collaboration mentioned in Rec. 15 should be extended to the training
 

developed for health personnel in of the pesticide applicators. USAID/Mozambique should encourage the
 

all areas where pesticides are used current plans and activities of the MOH/DHE and MOA/DDP to provide health
 
staff 	and others who are likely to handle pesticides with the necessary
frequently. 

technical knowledge and training to address these issues.
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17 	 Health centers and dispensaries 

located in an area where pesticide 

poisonings are expected to occur 

should be supplied with materials 

to diagnose and treat specific 

poisonings. 


18 	 Presently available tests for 

monitoring human exposure to 

pesticides should be evaluated in 

the field. This includes 

measurement of cholinesterase 

levels in small samples of blood as 

a screening test. 


PESTICIDE FORMULATION & MANAGEMENT
 

19 	 The specifications for USAID-
assisted acquisition of 
locust/grasshopper insecticides 
could be adapted for all 
insecticides. . 

20 	 Pesticide container specifications 

should be developed. 


Collaboration between DSV and DHE already has strong beginnings in
 
Mozambique, as indicated in Recs. 15, 16 and Sect 7.1. The centers and
 
dispensaries should be provided, prior to spraying, with printed
 
materials, training, and with those medicines and antidotes reuired for
 
treatment of pesticide poisoning cases. PVOs also should be equipped with
 
small kits with antidotes, and should prominently post telephone numbers
 
for the nearest medical help.
 

This 	SEA supports the need for well-targeted monitoring of human health
 
impact of pesticide applications. A Lovibond test kit for an initial 1000
 
samples can be obtained and used for monitoring the individuals most
 
exposed to organophosphate pesticides. The School of Public Health in
 
Maputo is currently sending its students to the MOH and other ministries
 
to do collaborative projects. Likewise, monitoring pesticide impacts on
 
human health could be incorporated into the study programs of the students
 
of this and similar other Schools. This SEA also encourages monitoring
 
for actual symptoms of pesticide exposure, and environmental residues
 
after pesticide applications.
 

Such specifications should be adapted and used in conjunction with the SEA
 
for Pesticide Use and Pest Management (Fisher et al. 1993) prepared under
 
the PEA for the USAID/Mo7ambique Transition Program. This would be part
 
of the package for any pesticide related assistance that may be
 
contemplated by USAID/Mozambique, such as through the PVO Support Project.
 

This is an AID/W activity which should be implemented through EPA
 
Pesticide Disposal Guidelines and A.I.D.'s Pest Management Guidelines and
 
Pesticide Procurement guidance, consistent with FAO, WHO and OECD
 
guidance. Any changes in EPA's container regulations that are relevant to
 
A.I.D. should be incorporated into the current guidelines. Mozambique's
 
pesticide legislation does provide specifications for pesticide containers
 
consistent with FAO guidelines. Its implementation should be enforced.
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BIOLOGICAL CONTROL
 

21 	 Biological control agents (e.g., 

insect pathogens and parasites) 

should be field-tested under 

Mozambique's conditions (see also 

Rec. 35) 


TRAINING/HUMAN RESOURCES
 

22 	 A comprehensive training program 

should be developed for NGO, and 

USAID Mission personnel who have 

responsibility for locust,/ 


grasshopper control operations. 

This should take advantage of 

existing materials and those under 

development, in order to save 

resources.
 

Local programs of training are 

23 	 needed for pesticide storage 


management, environmental 

monitoring and public health. 


24 	 When technical assistance teams are 

provided they should be given 

short-term intensive technical 

training (including language if 

necessary) and some background in 

the use and availability of 

training aids. 


Studies in the area of biological control should be conducted,
 
particularly in line with the search for indigenous strains of biological
 
control agents for locusts/grasshoppers, including parasites and
 
parasitoids, diseases and predators. It should be noted that the DSV is
 
currently undertaking biological control research on cassava mealybug and
 
other pests by importing parasitic insects. This should be encouraged and
 
extended to include locusts and grasshoppers. Montana State Univerity and
 
IITA havB been involved in locust/grasshopper biopesticide research and
 
development, and this needs to be extended to cover Mozambique.
 

The Operations Handbook (U.S.A.I.D., 1989a) fills this need in part, and
 
this SEA encourages Mission should keep close contact with the AELGA
 
project, AFR Bureau, and also with other Missions and REDSO/ESA who may

have the expertise to address this issue. In addition, reference can be
 
made to USAID's Pest and Pesticide Management Guidelines, as well as other
 
documents such as the Pesticide Users' Guide -- Handbook for Extension
 
Workers (Overholt & Castleton 1989), GIFAP's Guidelines series (see Fisher
 
et al. 1933), etc.
 

This should be done collaboratively between MOA/DSV and MOH/DHE, as
 
indicated under Rec. 15, 16 and 17. Furthermore, priority needs to be
 
given to training to ensure the safe and appropriate handling and
 
application of pesticide products, particularly for village/farmers and/or

represenzatives. Also, extension agents are in great need of training.
 

Expatriate teams should always be associated with local personnel. Junior
 
personnel should be paired with more experienced personnel. A preferred
 
approach is to select technical assistance teams which have the best
 
possible expertise, familiarity with the local situations, and sufficient
 
language fluency for the tasks to be performed. To the extent that any
 
member has a notable gap in language or facility with training aids,
 
short-term training should be provided, but only as a last resort. If
 
necessary, an interpreter will need to be provided.
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ECONOMIC & COST-BENEFIT ASPECTS
 

25 	 Field research should be carriec 

out to generate badly needed 

economic data on a country-by-

country basis. 


26 	 No pesticide should be applied

unless a working action threshold 

for risk of damage by locusts or 

grasshoppers is exceeded, 


Ideally, rational control activities would be based on economic cost­
benefit analyses and crop loss assessment, carried out in connection with

food security assessments. In practice, economic data is difficult to
 come 	by expeditiously with available technologies and systems in time to

inform real-time decision-making. 
This an aspect which should be pursued
as resources become available. See Rec. 26.
 

While valid economic thresholds cannot be established at this time, ad hoc
action thresholds can be developed based on objective analysis of

population levels and trends, and crop loss assessments. It is possible
to collect semi-quantitative data to determine the extent to which
 
agricultural productivity is threatened and an effort to ensure that
declarations of disaster are supported by valid professional judgement.
This would ensure minimum pesticide procurement by limiting A.I.D.
participation when a reasonable probability of substantial threat to crops
does not exist.
 

GROUP IV: 
 EQUALLY HIGH PRIORITY, BUT OF BROADER RELEVANCE TO OVERALL AGRICULTURAL AND ENVIRONMENTAL PROGRAT.IS
 

ENVIRONMENTAL POLICY
 

27 	 USAID should provide assistance to 

host countries in drawing up

regulations on the registration and 

management of pesticides and the 

drafting of environmental policy, 


PESTICIDE MANAGEMENT POLICY
 
28 	 A pesticide use inventory covering


all treatments in both agricultural 

and health programs should be 

developed, 


In African countries, AID/W has worked with EPA to provide experts who are

knowledgeable in all aspects of pesticide regulations and policies,

including human safety, environmental impact, and use, storage, and
disposal. 
 It is expected that expanded interagency interactions will
facilitate the implementation of this recommendation. AID/W is also

engaged in developing a follow-up riechanism to AELGA. Mozambique does
have pesticide legislation and is in the process of developing National

Environmental Action Plan. 
 This 	being the case, USAID's involvement may
be to help with the implementation and familiarizing decision makers, the
private sector and the general public with these regulations.
 

This ia a matter appropriate for GRM action in collaboration with the
private sector. USAID/ Mozambique should explore with GRM as to how to

improve the extent to which a comprehensive inventory is developed.

a pesticide inventory program should prevent the build-up of obsolete

Such
 

stocks and contribute to a cost reduction in pesticide use in general.
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PESTICIDE HANDBOOK
 

29 	 USAID should produce a regularly 

updated pesticide handbook for use 

by its staff (which would also be 

of use to PVOs and host country 

pest management practitioners]. 


SUPPORT, TECHNICAL ASSISTANCE AND
 
TRAINING
 

30 	 Appropriate technical assistance, 

education and training should be 

provided to the NGOs and crop 

protection service with a view to 

making crop protection activities 

eventually self-sustaining. 


This is a centralized function being accomplished by AID/W. Relevant
 
activities in this area include the following examples: USAID
 
Locust/Grasshopper Management Operations Guidebook (1989); USAID Pest
 
Management Guidelines (1991). An updated list of U.S.A.I.D.- approved
 
pesticides is presented in Appendix D, and a list of other relevant
 
documents in Appendix L. Fisher et al. (1993) outline an appropriate set
 
of country-specific recommendations. Also, the Africa Bureau PVO/NGO
 
Environmental Guidelines provide pesticide use guidance. However, this
 
SEA recommends the production of a Handbook containing health, safety, and
 
environmental assessments of the pesticides in use. This type of
 
information is less subject to change than use and application related
 
data. Updating of the health and environmental safety information would
 
only be necessary when new information becomes available, for example
 
through EPA's Special Review process.
 

USAID/Mozambique policy is to help host countries to help themselves
 
become self-sustaining, emphasizing the role of the NGO/PVO community.
 
All activities in any USAID-supported locust/grasshopper control program
 
in Mozambique should help build farmer-level capacity. DANIDA and GTZ are
 
currently providing technical assistance and materials to strengthen the
 
DSV, which should be encouraged to support capacity-building by the PVOs.
 

GROUP V: DESIRABLE BUT OF LESS URGENCY IN OUTBREAK SITUATIONS
 

PROPER STORAGE 

31 The need for more or improved 
pesticide storage facilities should 
be determined. Emergency supplies 
should be pre-positioned outside 
Mozambique. 

FORECASTING 

32 USAID should fund forecasting and 
remote sensing (FEWS) or utilize 
IRLCO's and FAO's early warning 
program. 

Regional pesticide bank(s) should be established in locust/grasshopper
 
affected areas to ensure quick response should outbreaks occur (such as
 
with the IRLCO) . However, if existing stocks are determined to be
 
inadequate, supplies should, be built up at times when field observations
 
indicate that a locust or grasshopper problem is imminent.
 

This SEA recognizes the difficulties inherent in providing for adequate
 
early warning. AID/W and FAO are pursing initiatives in this matter,
 
including application of geographical information systems and remote
 
sensing to forecasting. FAO does not cover the southern Africa region
 
routinely. However, early warning and forecasting systems and greenness
 
mapping are needed in the region. FEWS could potentially play a role in
 
this regard. The IRLCO/CSA may have relevant capacity which could be
 
supported.
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37 

PUBLIC HEALTH MONITORING AND STUDY
 

33 In areas of heavy human exposure to 
pesticides for locust and 
grasshopper control, 
epidemiological case-control 
studies should be implemented. 

The PEA argues for such epidemiological case-control studies where the 
conditions justify them, viz., situations of long-term, widespread heavy
pesticide use where well-developed public health monitoring facilities 
exist. These conditions do not apply in the case of Mozambique, thus are 
not a priority. See Recommendation 18 and Section 7.4.1 for discussion of 
appropriate approaches to protect applicators, the human population and 

_ the environment. 

34 Applied research should be carried 
out on the efficacy of various 
pesticides and growth retardants 
and their application, 

Mozambique's DSV and INIA are in a position to explore the potential of
insect growth regulators (IGRs) and should also search for local strains 
of biological control agents that can be used in locust/grasshopper 
control programs. 

35 Applied research should be carried 
out on the use promising botanical 
pest control agents such as neem as 
anti-feedants and pesticides. 

Although neem is a promising botanical pesticide, anti-feedant and insect 
growth regulator, it is not likely to be locally available soon as a 
viable pest control alternative. Research on botanical pesticides should 
be pursued to determine their applicability to Mozambique's specific 
conditions. 

36 Research should be carried out to 
determine thi best techniques for 
assessing the impacts of 
organophosphates used for locust 
and grasshopper control with . 
respect to the use of these and 
other chemicals for other pest 
control programs. 

Local ecotoxicological data on this locust and grasshopper insecticides 
should be developed, and used with the results of such work elsewhere 
(such as FAO's LOCUSTOX project in Senegal) to mitigate the pesticides'
environmental impacts. Deleterious interactions with other pesticides are 
also possible. For example, the potential exists for helping to induce 
insecticide (particularly pyrethroid) resistance in malaria mosquitoes in 
areas where locust insecticides are applied (see Fisher et al. 1993) 

GROUP VI. FINAL RECOMMENDATIONS ON PROCEDURES TO FACILITATE AND ACCELERATE IMPLEMENTATION OF RECOMMENDATIONS 1-36
 

USAID, on the basis of the previous AID/W has developed a comprehensive Locust/Grasshopper Management

recommendations, should ensure that Operations Guidebook 
(USAID 1989), and, mostly under the AELGA project,
a Plan of Action is developed, with developed Supplementary Environmental Assessments in 14 
countries that are
practical procedures to provide 
 most critical for locust and grasshopper control (see Sect. 2.1). These
operations guidance in locust 
 SEAs contain commitments for future actions. Country-specific plans of
grasshopper control to Missions in 
 action will be developed to implement those commitments when needed. The

the field. This Plan would need to 
 country specific plans of action will be the backbone of guidance for
involve the PVOs/NGO-. locust/grasshopper control activities. 
AID/W will work closely with
 

USAID/Mozambique in the development of plans of action as 
requested, as
AID/W has in the development of this SEA.
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38 U.S.A.I.D. should promote common 

approaches to locust and 

grasshopper control and safe 

pesticide use among tJ Agencies and 

donor nations. The Mozambique 

National Environmental Management 

Plan (NEMP) of the CNA should be 

used to promote local coordination, 


Coordination of efforts is becoming increasingly important because of the

increasing number and magnitude of multilateral agreements and follow-up

efforts in by various donors. Coordination should occur both at the AID/W

level and the USAID/Mozambique level. At the country-specific level, the
 
DSV is the major coordinating body although donors also discuss specific

plans with each other. These efforts should be improved for the future
 
and international organizations such as the FAO should be encouraged to
 
play active role.
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APPENDIX A. LIST OF PERSONS CONTACTED AND PREPARER
 

PERSONS CONTACTED
 

Government of Mozambique
 
Dr. Evaristo Baquete, Director, MOH/EH
 
Dr. Rufino Melo, Chief, MOH/EH/PH
 
Dr. Samiro Magane, MOA/DNFFB/DW
 
Dr. Afonso Madope, MOA/DNFFB/DW
 
Mr. Mangrate Nakala, MOA/DNFFB/DE
 
Ms. Marina Panca, Head, MOA/DINA/DSV
 
Mr. Piet Segern, MOA/DINA/DSV-DANIDA, Entomology
 
Mr. Lars Kjaer, Pesticide Registration Unit, MOA/DINA/DSV-DANIDA,
 
Mr. Mulembo, Head, Pesticide Registration Unit, MOA/DINA/DSV,
 
Mr. Milton Jossias, Marketing Director, Interquimica
 
Mr. Casimiro Watt, Director, BOROR/Matola Commercial
 
Mr. Pacheco, Chief Production Unit, BOROR/EMOP Industrial
 
Mr. Bernardo P. Ferraz, Director, CNA
 

NGOs
 
Ms. Carimat Juma, Assistant Administrator, FHI Mozambique
 
Mr. Jon White, Director, Agric. Rehab., World Vision Mozambique
 

PRIVATE PESTICIDE COMPANIES AND OTHER ENTERPRISES
 
Mr. Santiago Coelho, Manager, Shell Chemical of Mozambique
 
Mr. Bernard Vivier, Manager, Ciba-Geigy
 
Mr. Rui Piedro Goncalvas, Manager, ICI
 
Mr. Marcos Lucas, Commercial Manager, LOMACO
 

INTERNATIONAL ORGANIZATIONS
 
Mr. Mostafa Nossiera, Deputy Representative, FAO
 
Ms. Magda Lara-Resende, Consultant to the World Bank
 

OTHER DONORS
 
Mr. Toben Larsen, DANIDA
 
Ms. Eusebio, NORAD
 

USAID/Mozambigue
 
Mr. Darell L. McIntyre, Agricultural Development Officer
 
Dr. Rocha Caseiro, Health and Human Resources
 
Ms. Robin Mason, Rural DEvelopment Spec.
 
Mr. Sidney Bliss, Project Development Officer
 
Mr. Roger Carlson, Director
 
Mr. Jack Miller, Deputy Director
 
Ms. Cheryl McCarthy, Supervisory Program Officer
 

AID/Washington
 
John G. Gaudet, Ph.D., Bureau Environmental Officer, AFR/ARTS
 
Allan T. Showler, Ph.D., Entomologist, AFR/AA/DRCO - Technical
 

Advisor to the AELGA Project
 

AID/Washington - Major Contributor
 
Walter I. Knausenberger, Ph.D., Environmental Advisor,
 

AFR/ARTS/FARA/ENV
 



PREPARER: Yeneneh T. Belaynch, Ph.D., Ecotoxicologist,
 
AFR/AA/DRCO - Assistant Technical Advisor to the T-LGA
 
Project
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Ministr" da Satdc da Agricultura " .. 
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Aprova o Regutamento wobrc Pesticidas. (Nova p iblica2o 
.complta) 
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- INISTMOS A SAGVE EDA AGRICULURA 

Diploma Ministedal n. 88/87 
da 29 do JuLho 
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'do Decreto w.12/82. 6 aprovado o Regulamnito sobre Pes-. 
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.
IMaputo. 30 de Janeiro de 1986.- 0 Ministro da Sazide,

Pascoal ManuelaMocumbi.-0 Ministro da Agrictltura.
J..oo dos Santos Ferreira. 

• " 
Regulamento sobre Peslicidas 
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Defini 6cs 
,:" " '1MarengoA~no 

a a C t Is t 
• fitos .deste rgulamento, estabeleccm-se as seguin-tesdefn .. •"Pesticida 

Adiuvantes-so substincias tais cono solventes, di-
luentes, agentes ceosio-activos lou ingred cntes ineries ou ou.:,
tros, incluindo em uma formulagAo comla finalidabte de pos-
sibilitar a, aplicar5o do ivgrcdientc activc de mancira 
homog.nea, scgura e eficaz. 

Boa prdtica agricola - emprego correcto c eficaz 
: 
de um 

pesticida. levando em considera~o as quantidades Aninimas 
necessrias para alcan ar o controlo adcquado. e aplicado
de maneira que os residuos sejam minimos do ponzo de vista 
toxicol6gico. "Produto 

Concentra-o-6.a quantidade.do ingredient° activo no 
veiculo diluente udlizado. 

. 

Concenlra4o letal 50% inalatdria(CL 50 inaatdna):a conccntrac5o dc unia substdncia ­na aunostera. capa':de 
provocar a.more em 50 % dos animais testados a6s uma, 

xo incimniia~de urna'hora..'..!'... 

Contranarco-os nmc:s, Iciras, palavra ou "sip ascolocadas ales ou ap6s a nrca.Dose- a quantidadc de produto pa'r cntidade tratada 
ou por Areas. 

Dose letal 50 % d&rmica (DL 50 dirtnco) c 'a 'dose6nica. expressa em niligrama da subst,'ncia por quilo'de 
peso corp6rco, quc provoca a morie cai 507 dos animais
 

Itestados ap6s conlacbo com 
 a pole intacta por um perfodo
dc vinec e quatro horas. estcndendose o coI:,ole durante 
catorzc dias. 

Dose letal 50 % oral (DL 50 oral) - 6 a dose u'nica cx-, 
piessa em miligramas Ja subst~ncia por quilo dc" pesocorp6reo. quce provoca morta de 50%a dos animais cm.expcri,2ncia at6 catore dias ap6s administraq o por via oral. 

p
Enb Jagen ­ todo o recipientc dcs(inado a acondicionar
 
as P sticidas e 
scus produtos formulados.Etabalagent exierna - embalagem destinada a protcgcr. 

os recipientes sujeitos a qucbra, dcforyaces e a oubras ava­
rias durante o transport°. 
" Ingrediente activo- substfncia de natureza quimica ou

biol6gica responsavel pela acrio pesticida.Intervalo de segurana-- o intervalo minilo dc tempo
entre a data de aplicago do pesticida. segundo a boa 'wA­
tica agricola e a da colhita ou'consumo, garantindo'uma -:! 

residualidade inferior a.(LMR) estabelccida por est- regula-'mento. ' I , .-... . : 
Lirnite Estranhode Residuo (LER) - aconcentrao'm,-. 

xima de resid ! ticida tolera no.alimento, proveniente"
de circun.itfncias nio especificas, expressa em mdligratias 
do residuo de pCsticid pot quilo de alimcno (mg/kg).

Linite Mriximo de Residuos (LAIR) - a concenara.o 
maxima do residuo de um pesticida, legalmenle Iolerado em 
um alimento, expresso en miligramas do residuo do pesti­
cida,por quilo de alimento (mg/kg). utilizadaui . i ..nonie ou a express~o parapara identifi. 

car comercialorenre o pe.sticida. 
- subst.ncia ou mistura de subst'ncias de na­

tureza quioica ou biol6gica destinadas a controlar qualquer
agcnts patog6nipo ou outras formas de vida animal o'Vege­
tal prejudiciais A agricultura, pecudria c seu produtos,
assim comd vectores de agentes patogdnicos para o homem . 
e pragas domdsticas. . IProduto -ortnulado--preparaoooblida a partir dcpro­
dutos idcnicos corn adiqao de ingrcdienes inertcs c/ou adju­
vantes destinada Araplica _do no combatc s pragas, directa­
mcnte ou ap6s diluiio. 
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activo e Impurezas resultantes do proccsso industrial de fa­
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Todos as pesdicidas registados no sistema de registo an-
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0 procedimento c as prioridades para a renov:-o do re-
gisto r0s termos do prcsente Regulamento serAo fixados 
pela Entidade de Registo. 

novcoe v 

Anuta :io do roristo 

, 

ARroo 16 
A Entidade de Registo pode anular o regiso dcqualquer

pesticida a qualquer momento, com base em novas infor-
maq6es recebidas ou par qualqucr outro moivo. A proposta
dc anulagAo do registo ser-1 comunicada par carta com avisode recep .do A entidade titular do rcgisto, indicando as m-.
fivos da anulaqfo. A anulag5o.ficardi pendenic durante'um
periodo de quarenta'c cincoaias a partir da data da rccep-
ao do aviso. Durantc este periodo a entidade titular do re-

gisto podc reunir as argumentos e informaqscs necessrias 
para justificar a continuaoo do registo. Estas informaoes 

devem ser entregues" em duplicado, 
ou cm triplicado no 
caso de produtos para a pecuria, A Entidade de Registo. 
que tomarda uma decisdo final no prazo de quinze dias. 
A anulaqgo do registo scrA publicada no Boletin da Repi.blic, "o-

Registo provis6rio do pesticidas 

AR ~O17 

Todos Os produtos que n~o aprescntem ura garantia su-


ficiente sabre a eficdc.,' e segurana podem ser registados 

em forma provis6ria. 

Almoo 18 
0 registo provts6rio limita a imponaqo e utilizaqAo doproduto conforme as normas e linita Ss eastabelccidas pela 

Entidade de Registo. 
a"-ccxo vim 

Autoriz, 5o para o uao experimental de pesticidas 

grsto proccdcr6 ao despacho final num prazo mi.ximode 
trinta dias. 

Anoo 22 
. ad 

A vdidade da AUEP dde ur ann. padendo 5cr renovadaatravds da apfca.ntaoo dc ui pcdido escrito aconipanhado 
par um rclat6rio sabre as actividadcs cxperincniais desen. 
volvidas. 

ARnca 23 

1.A AUEP limita a iniportaqo c utilii7,a o do produto
conforme as normas estabelecidas pela Entidade dc Registo.Estas normas estfo sujeitas a altcraq6cs pcriodicas. 0 no 
cumprimcnto dstas normas implica a suslxcnsdo imediata
da AUEP c a ndo rnconhcimnro dos ensaios para cfeito 
'do rcgisto do produto cm causa. 

2. Nio per-mitida a conrcrciaizaio c venda de produ­tos imnportados ao abrigo de uma AUEP. 

M rial do vn a 
Material do pub..idade 

' ARIrGO 24 

Qualquer material de publicidade ou informa.io tdcnica 
relacionada corn pesticidas jA registados ou n3o. deve ser
aprovado pela Entidade de Rcgisto antes de serdivulgado.
Para o efeito, devc ser entrcguc um pedido escrito A Fnti­
dade de Registo. acompanhado por cinco c6pias do mate­rial proposto. Todo o material dcvc estar de acordo com as
(<Guidelines for Advertising Practice in the Promotion of
Pesticide Products in Developing Areas of 'lic Worlda,
National Agricultural Chemicals Association, EUA,'1983. 

SECO Ix 

ConfidenciaJidade 

ARTIGO 25 

Quando ceterminadas informaqics foram. consideradas 
segredos industriais, as requcrcnes dcvcm assinal,'ilasex,­
pressarnente cm "cada p~gina com a indicaiio iconfidcn­
cialb As informa 6es assuri indicadas scro tratadas cm
canformidade corn as 	normas aplicdveis. 

CAPITLO 1ll 

Importag5o do pesticidas 

Registo do importador 
ARTIOOs pesticidas dcstifados 	 19ARrraaA expcrimentcnaqo c no regis- 26tados poder-io scrimportados atravs dc uma autorizaq.o A entidade•para 	 que prctendcr realizar a importacrro de pes­o Usa Experimental dc Pcsticidas (AUEP). ticidas, deatinadas Atprodu;,o ou outros uses, qualquet quCe 

scja a sua quantidadc.. evc solicitar oseu rcgisto comaAxnr~o 20 	 Ini.partador de Pesticidas A Ejitidadc de Registo, c cfcctuar oPara a obten.5.o da AUEP, as entidades interessadas de- pagameno da taxa definida. Ap6s a Entidadevem cntr-i'r a Entidade 	 dc Registodc Registo um pedido escrito" ter efectuado o registo. scrA cmitidoacompaniado pelos dados indicados no 	 urn Certificado de Rc-Ancxo II do pre- gisto dc Importador dc Pesticidas. 
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CAll I'UI.OVI 

U 

0 pcdido de auoriz iso pata o pioj(.co ticconstl uq$io, Conierciahza 5o e venda do pesticida,;adapta io ou altcraoo do arltn/a m dcve scr:rpcscntado A ri" 47A cstrutura provincial (1o Mini:tsrio de Tutcla,dcvcndo estc
cnviar no prazo nixmo de trinia, a contar da data de a:;
(ia,;
rcccpqfio, c6pia do 

'odas a. ci ilades cstawis' coopirativas c privadosproccsso i DPS quc dccri dcvolvc-Ja que qucirarn vcndcr, distribuir ou arnmazenarcorn o seu parecer nurn pcstcidas paraprazo juiximo dc trinla dias. comcrcializaqi~o devcm obter unia aulnrizaqa
o enmida pcla
 

Aiu,o 41 
pcdido dcvcrS conter, al6m dos docunicios c da me-

m6ra dcscritva prevista pcla legislaso cm vigor sobic 0liccncianicnto t&nico (Jos estabelecimenios indusilriase do
comrcio, os seguintes elemcntos: 

Indicao-o rclativa ao sisterna dc drcnagcm dos de-
ecctos
c das Aguas residuais;

A, dist~ncia dc A.cas rcsidciiciais ou indusiriais ali-
mcnlares; 

-Qualificaoo t&nica do responsAvel do armazHm. 
AwnoO42 

O inicio do funcionarnento s6 poderA fazer-sc ap6s dcs-
pacho finalsobre o auto de vistoria dado pela cstrutura
provincial do Minist6rio de Tutela apreciadas as opinikcs
dos divcrsos componenics da comiss5o dc vistoria sendo
indispensAvcl o parcccr favorivel da DPS. A vistoria dev ser efectuada nui prazo mixirno de scsscnta dias a partirdapnddoda
da dta d reepqfo 

da data dc rccpio do pcdido. 

Aj'ro 43 

Para o despacho final aplica-sc o disposto no n.' I do ar-
tigo 37 do presente regulamcnto. 

SEC AO It 

Requisitos dos armaz6ns 
AR7nGO 44 

Os armaz~ns ou dep6sitos de pesticidas podem scr auto-
rizados conforme o disposto no artigo 39 destc Regulamento 
quando: 

a) Projectados ou construidos em local apropriado.-cm
Icreno n~o sujeito a inunda6es, distantes de 
cursos de Aguas naturais ou fontcs subterrAncas;

b) Situados a ura distAncia minima de cm mnetros dc
* habitaocs ou de locais ondd sdo produzidos ali-

mentos, ra.&s, ou outros produtos que possam.entrar ens contacto corn pessoas ou animais;
c) Fornecidos de instalaqs sanitArias funcionantes C 

adequadas As exigfncias de higicne c scguranca
e 
proporcionais ao nimcro de trabalhadorcs. 

'AR~,o45 


Os armazns ou dcp6sitos de pcsticidas devem possuir ascaracteristicas de boa vcntila~ao. protecfAo contra a cntradade animais e pcssoas, adequado.siscma de drenagem c sis-tema contra incndios. 0 responsfvel do armazdm dcvc set 
pessoa habilitada c munida *deautorizac5o conforrue o dis-
posto do artigo 51 deste rcgulamento. 

ARnoo 46 
t proibido armazenar pLsticidas an ar livrc ou cm recin-totnfto adequadamentc protegldos da dgua d. chuva ou ra-

diaoo solar. 

autoridade saniiAria competenlc, a nivcl distrilal c da ci­dadc.2. No pcdzilo dc auilorizaqfio dirigido A auloridade sam­ttrialocal devcro consar as scguiucs inforiracs: 

- Nonic complelo do r-querentc;
 
- Endercqo do icqeritce;
 
-- Dcnoinafi.o do cstabclccimenio coiicial c sii 

localitafio; 
-Classe toxicolLgica dos produtos mais i6xicos quc :,c 

prelciile conercializar; 
- Medidasdios; de scguranqa das instalaq6cs contra incci­
- Nome complcto e cndcrc,-o do iesponsvel do loc-d 

c liabiliaa6cs 16cnicas confornic o artigo 51. 
ARTC 4 8 

,

No prazode trinta dias a partir da re,:eix;,o
do pdido
 

dcaorazoea enia sanira lcal do cdido 
d autori do a cnidade sanjit.rla local cvetar cxccutar 
a visloria dosautorizaq~o ocaspars controlo dasliabilaccs parscrissaocoriircializa~Ao c vcnds, onidc deveri~o 
constar:. 

-[Dnomina, o do cstabclccimcnto coincrcial c sua 
localizaqoo 

- Noi complcto c cndercqo do responsAvel'do local: 
- Classe toxicol6gica dos produtos autorizados. 

4 

A 4
 
A autoridade sanitaria local quw 
 cmitiu a autorizaqiopara comdrcio evenda de pcsticidas podc rcvogar a referidaautorizaciio quando falten os requisitos na base dos ouis 

foi cniitidaa.autoriza.o. 

AiGO 50 
Os pesticidas da classe ipodcm scr vcndidos somcn,c aindividuos munidos dc autorizaqfio cspecifica emitida pca

DirccoAo Distrital dc Agricultura. conforme disposiqcsas 
estabelecidas no artigo seguinte. 

,ARIGO51 
. A autorizaoc mitida pela DircAo Distrilal dc 

Agricultura 6 concedida a individuos maiorcs dc dczoito
 
anos c que possuarn como liabilitaq6cs litcrfrias minimas
a 4.1 classc c tenham sido aprovados numa cntrcvista dc ava­
liaqAo teita por esta Direcq5o. N.a entrcvista o individuo

deve dcmonstrar quc conlicce os perigos ligados A dctcndo,conscrva Zo, manipulaoo c utilizaoo dc pcsticidas, usocorrecto dos mesmos c mcdidas de prcvenq5o a screm usa­das para o seu emprego correclo do ponto dc vista agricola.

2. Esta autorizaqio iabilia o pottador A comcrcializa5o. 
transportc c utilizaqio de pestcidas. 

3. A autorizaqo devc conler o ionic complelo "data c lo­cal de nascinento, residfncia c fotografia do rcquerenlc.Esta autorizacAo 6 vilida por urn pcriodo de cinco anos crcnovAvel mcdiantc as icsiias fornialidades da obtlniqSo.Desta entrcvltii de avaliaq'o ficai Isenios os ngr6nomos 
c t cnicos diplomados pelas escolas c institltos agrArios. 
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2. l Lic.,'isoi 

s:]cccioii ai~|~(1 cldo 
1to Ancxo \1 

3. Culttltas C " ,i)
4. Pcesc, cilLolaaiL.ii 

ouciciificos. Os iLoLics paj,.iiz.ados no 'ais dcvcm Scr utili-zados ohrigai!oriaivc.je 
5. Doses oui Conicetiira¢, rccoiendadas cx cssa. Coll-forrnc a ni i;zaiio I)reviSt a do produto c a indicaNUNCA FXCEDEJ io
6. licquipaiieiito A DOSE Rc-OMENDADA.eiiiciodo deaplic-.o 
7. Niiienro c 6poca deapica o(s) rcco(ccdada(s)8. Iintervao dcpcpura eai
9. Inicoipaliiidadc coin iitios pcsticidas ou produt(os

conforie a utiinza;io prcvista do produto.
10. CuidadoA cuirura c a cnhtura qucnecesc.iriosseparascgueevitar fitoxicidadc ou danona rota~Ao, ou a outros 

organ'srnos ben6ficos. 

Nas A~yiLGo 59
l trecaoofes dec mwiuseio Sint on dc alanne e~Pri-

meiros soc6rros deveni constar no minimo as seguiites in-'ornag&s: 1. vissal- p~tiospnpar~o hisura arnaz~iz ­

gem 1. Avisos prd.ticos para preparaSo, mistura, ariazena-lidadoc climinaq.oexcedente.de cinbalagens de pcsticidas de usoou inva-

2. As precauq.5cs de scguran a na manipulaqito do pro-dutoscritsa.confonnecm o Anexo VII. Estas prccauetras majuscdlas quando indicadass devem serno anexo, 
para informar sobrc a natureza do produto, manipulaoo 

I)/.-

aai"ca i Clia [ipo de formila io 
C0i1i 0 (- !os de 1: 3 1. illdicados 

o dc tilia;Jl o COLLsa)l(c no e0eisll)
iidicadas po ricsCoiuis Oi" 

c uso do conicnitrado e medidas a tomar caso acontcqa ulnaconltimina~o. 

3,. Informaqes relacionadas corn os sintomas, textos es-
peciais e utilizao de antidotos devem ser adicionados paraprodutos de classe i e outros quando exigidos pcla autori-. 

d de e icdadc de registo. 

autoridade do registo pode exigir se assim julgar neces.sdrio, a colocaciio no r6tulo de quaisquer outros simbolos,
dizeres e avisos n.o contemplados neste capitulo. 

Nas embalagens em sacos ou caixas de um quilogramaou menos, ser permitida a apresentaoo do r6tulo em duas.partes uma cm cada face de major superficie de cmbala-gem, contendo urea delas os dados constantes no arligo 57c outra os dados constantes nos artigos 58 c 59. 

ARno 62. 

Nos r6tulos pcquenos das cmbalagens dc pesticidas liqui-dos onde seja impossivel referir todas as precauic, s 6 obri-gat6rio incluir os dados constantes no artigo 57 e a frase es­crita em letras majusculas eVER FOLHETO JUNTO.As informaq6cs do artigo 58 e 59 devem obrigatoriamcntefigurair no foliheto anexo ou sob fonna de pestana consli-tuindo ura extens.o do r6tulo. 

ARTIGO 63 
1. Nso i permitida 'a propagandapesticida que possa enganar 

dc produtos dc acqfio . utilizador usando express5es
como: ,NAO
equivalentc TOXICO>, aINOCUO, adNOFENSIVO oubem como ternos dc supcrioridadc 5
EFECTIVOD. 'CONTROLO MAXIMO) 

aO MAIS 
e termos seine-Ihiantes. 

2. No 6 permitida a indicao do r6tulo de r.secs, cul-turas ou usos para os quais o produto n~o foi especifica-menle autorizado no processo de registo. 

Ai, l(, -

Paia os prodii N feiiiaei i , i infornlai-i_. obija­
16 Cias ocoinslaolos 5.LijNi)L l S i CS

I. arlc oi t'OdtuO Jiodut[ii.2. Notic dc iiitc ictics actii', quiilicdoi o inoi{ccogum, o oti a tosinc6dni c quitiiica, ainda a 
quatiidadc inina grantida cadade ingredienic aclivopresciiteC, piCSa noiisecijllc rondo:

a) S61idos)Sldli hii IION VISC05o. :11L-%11dovhc5s :osf C iiqiiidos voD.Iudovh­
(Cis: pral. pot raiquio, (g,/kg) ou pefccria­
gLen (%) ior picso.

b) Outros qu idos- giama pot litio (g/) ou purcen­
tagctn (%) por peso:

c) Gases: ier icni (%)ii3. Sittbolo corrcslioniden( cliisijficai;io toxzcol6gicaior voluie. 

do produto. 
4. Emn todos osSOMENTE P'ARA16iLos deve coistar a scgui ie inscriiin:US"O EXPEIRIMENTAL.; PROIJIIDA 

A COMERCIA[I.ZAI AO 1: VIENDA. 
S. Respo sd tel pela experinentocacoin inidica 'jio do ntoite c ciidcreqo do rcgiszantc da AUEP.1 o ein Alocambiqie, 

6. Nome c endcrco do fabricante ou7 Rccornda,8. Tex gcrais quaniocfrcnitcs srios* aosSto 

Tdotosc traaeiento s
tAotos IXC II U OI 

Enbalagcii
aage6

AwltIOo (is 

do foric-edor.princiros Socorros.nas driearie anoros 

de crescimento vgetal, parasiet eea srem importadas produzidasaasrr itpraa pdzia
conercializadas c utilizadas no Pals devcm tier a 'mbala­gem original aprovada pela Enhidade de Rcgisto. conforme 
o disposto nestc capitulo. N5o 6 pcrnitidade produtos importados ou a reembalagemproduzidos Iocalnicnte, sCm n­torizaoo prcvia da Entidade de Registo. 

AiiTico 66Toda a cnbalagei deve scr consti'uida dc matcrial qucenSo intcrfira corn o produto niantendo inalicradas as pro­pricdades fisicas c quimicas dos pcsticidas c de seus pro­dutos formulados. Toda a cmbalagem dcvc scr resistente atodos os choques mecAnicos provenienles do transporte nor­mal, manuseio, armazenagem. carga, dcscarga c empilhai. 
mento. 0 material dc embalagc n/in deve ser afcctado por
mudan,7as das condiq6cs atmosfdricas, como prcssSo, (cm­peratura e humidadc.
 

AiiGo 67
 

As supcrficics intcrna e ecserna dos icipiicntc;i dcvcin,,er constituidas ou rcvcstidas d: 'niariais rcsistcntcs A car­rosao c reacci6s con produto poro um periodo ctuivalente a pelo menos o prazo dc vaIid.7Je do contctido. A cor­
respond~ncia as caractcristicas cxigidas no § I dcs rc ati-odeve scr demostrada atrav&s decaoo da testes especificos coe indi.nctodologia utilizada ou rcfcrnciaternacionaiG. a mdtodos in 

ARTIGo 68 

Nenhum recipicnte deve aprcscntar angulos agudosprojecqitcs bicudas. Tanto ou as supcrficies extcrnas comoI-rras da cnit.Iagcm n5o 
in­

devcrao aprescnrtar dcpressocscapazes de reter o'produto duratite ou ap6s as opcraq~ksdc csvaziam nto. As tampas dcvci aprcscnar caracteristi.cas dc rcsis(c,:,ia mcinica c quimica iguals ts das cm:-. 

Todas as substuincias coin acqio pe.slicida ou rcguladoras 
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A iiGo 79 
CAIffIJLOEnquailran.sc euzno pcsticidas da classc 

XIII 
I: 

acaitauio d oo 
1. Tlods os pcsticidas quc al)cscacszn a DIL,,, oal int"Cior 

a 50 mg/kg, paa Artioi( 85
 
dutos liquidos i)rodts s6lidos c 200 mg/k. para i)ro ­c cula DL0 d~rmica scia inferior/kg paia s6lidos a 400 ng/kg para liquidos. 

a 100 zug/ Os autos dc infraqcqao levantados pelo pcssoal &nico dc
2. "Todos os Sa6dc c Agricultura rclativos aoprodutos que i.odcriam prc.cnte rcgulamicnto sc­ser classificados na enviados prOclassc phs Diiccq~s de ('idadc. Distritosit c iii ras cuja utilizaq4 io normal podc aprescntar vicias Policia Popular de Moanbiu 

ou Pro­
um alto risco para o hoincin ou animais. Aora i7_a.5o do resp ctivo0 pro e,cso c riinal.de base a im d& servirin 

ARTIjGO 80 ARMIGO 86
Enquadrarn-se coiro pcsticidas da classe it: doA infracqo ao disposto no artigo 2 e o n. 2 do artigo 23I. Todos os pcsticidas quc aprescrter uma DL,. oral aprcens5o dos produtoscompreendida entre 50-500 tug/kg para ° e pena disposta ao abrigo da Leiprodutos s6lidos prescuicn. 8/82, de 23 de Junho.c 200 ­ 2000 mg/kg para produtos liquidos. Todos osticidas cuja DL , pes­drmica esteja comprccndida entre 100-- 1000 mg/kg para produtos s6lidos c 400-- 4000 mg/kgpara liq uidos.2. Todos os pcsticidas que segundo a DLo podcriam scTclassificados na classe mi. mas cuja utilizao normal podeaprcscnrar riscos moderados para homemo on animais 

~ARTW-O 
Si 

ARTICI,Enquadram-sc como pesticidas da classc 11, todos-os pC.s­ticidas cuja DL,. oral seja superior a 500.ng/kg para pro-dutos s6lidos c superior a 2000 mg/kg para iiqiidos oscuja DL,. ddrmica seja superior a 1000 mg/kg para produ-tos s6lidos e 4000 mg/kg para liquidos. 

Atnmo 82 
No Anexo IX encontra-se a classificao1o toxicol6gica dosprodutos rcgistados cm Mogambique a6 ao ano de 1983. • 

CAPITULO X1i 

Limites nmuximos do residuos to:crados em alirentos 

AR'noo 83 

Sio aprovados os limitcs mfximos de residuos dc subs-t(Acia con ac,5o pesticida ou Teguladoras do crescimcnto
vegetal rcferidos no Anexo X-para.os alimcntoscontempla,
dos no mesmo anexo. Para os alimentos no'contemplados
n5o'so tolerados residuos. S50 tambem aprovados os inter­valos de seguranca
mento 

que devem passar entre a'6ltimo trata­e a colhcita c, pa-a ps produtos alimcetares arma-
- zcnados, entre o tltimo tratarrento c a cc!ocaoo dos pro.
dutos para consumo. Nos casos 
cm que n5o 6 indicado ointervalo'de seguranca emprcgoo de pcsficidas deveefectuado conforme scr 

as boas prfticas agricolas, dcixando in-
tcrvalos que garantam o respcito do limite miximo dc tole-

r-a ucia .
 

AR1iGo 84 


Os controlos exceutados para averiguar a obscrviAnciados limites m ximos de residuos tolcrados cm alimentos fi-
xados no presence regulamcn~o sdo cfectuados pelos 6rgaos
que executam 
a vigildncia higidnico-sani .ria sobre a pro-
duqSo e cm6rcio dos produtos alimcntares dos Ministdrios

da Agricnltura e da Satde, utilizs'ndo as t6cnicas analiticasdisponlveis, capazes pela sensibilidade e cspecificidade deavcriguar os limites de tolcrfincia definidos. Todos os dadosrecolhidos no fimbitodo controlo dcvem ser comunicadosA DirecSo Nacional de St 3de. 

ARiico 87 

A aber ura d cesta b clei nento d cprod u Vo, form ulaq fo . 
cmbalageni de pcs-icidas c arn'az6ns contrariando o dispostonos Capitulos IV ercgularncntoV deste rcgulamcuto implica o encerra­mcnlo imediato do estabelecimcno c pCna disposta ao

°abrigo da Lci n. 8/82, de 23 dc Junho. 

91AR-ico 88 

A comercializaq5o ou vcnda de pcsticidas contrria'aodisposto *no Capitulo VI dcste Rcgulamcnto irnplica aimediata aprensfio dos produtos c multa de "10000,00
deicruninaa 100 000,00 MT. 

ARTIGO 89 -

A violaoio do disposto no Capitulo VII 6 punidamulta cornde 10 000.00 a 50 000,00 MT. indcpcndentencnte daapreensfio do meio de transpore quc haja dado origem a 
infracefo, at6 at obtcnio da compcentc autoriza0ito sai­tiria. a 

ARTiGo 90 irrediata: , 
A importaoo, produ .o, comercializa 5o ou utilizacio depcsticidas em violacito do disposto nos Capitulos VIII c IX


sobre rotulagem c cmbalagem
apreensSo dos produtos s5o pinidas con a imediatae multa igual ao triplo do valorccon6mico 'dos produtos nos casos de importa~So c pro­duoo e multa de 10 000,00 a 100 000.00 MT nos 
 casos dc-.comercializaqco clagcine utilizaqiio. 

AanO 91

A climiaaoio de pesticidas cm violacio ao diposto no Ca.
pilulo X 6 punida cormulta dce 1000,00 a 
 10000,00 MT
ccom pena confore*a disposto na Lci 1.*3/82, dc 23 dc
Junho se a eliminaq5o for susccptivcl dc prejudicar gravc­nen(c a 6irca ou a Sa~de das populaoScs. 

. 
ARGO 92 

I. Os alimentos que aprcscntcm no controlo residuos su.periores aos limites mdximos to rados e definidos no Ca­pitulo XII scr,.o aprccndidos, nSo sendo autorizada acomercializa ;io. As autoridadcs 
sua 

sanirrias definiiio osmeios adequados para reduzir os residuos ..nt-e da suacomercializa95o ou dcstino.
2. A comrcializa -o de piodutos contaminado., conpesticidas su,ceptiveis de prejudicarem a Safidc do consu­midor 6 punida con'orme u dispo ;:o na Lei u.' 8/82. de23 de Junho. . 
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4.10. 	 3. P6 solfcvcl: 5.2. Toxicidado c Ihomcan: 

a) Solubilidadu cm Apra 	 5.21. Avalialo da dox irctOl 
5.2- Obscrvaio dirccla. pc:r s cllnicos. 

4.10. 4. Formulaqbcs granulados: 	 52.3 lnforma -ks estatllicas dc infoxicaq&5 aguda3 c 
cr6nicas.

a) Toot- do p6. 5.2.4. Sintomaologia o diagn6stco dos intoxicaZcs. 
5.2.5. 	 lrimncims socorsos antidoto c wratAnccnto mdico.

4.20. 	 S. Pastilhas fmnigact.s: 

a) Inlcio c duraplo do despendimcnto do gis, cm 5.3. Toxicidade ,a.a oumx,6 oltanclslos (vc&R(cm 7.7.): 
condi 6cs c.3tc.inada.. Toxicdado a pcc 

5.3.1. 	 Toxicidado pusa 1)ajixcca 
4.10. 6. Cono'tnrado para cniuio c 61eo cnulsionlcvl: 5.3.2- Toxicidadc lur Daphnia.3.3.3. "Foxicidadc pa rA av,.c 

a) Dcnsidadc; 5.3.4. Toxicidad para abolhas.
 
b) Estabilido do enulsdo aps diluico. 5.3.5. Toxicidadc para outros ins.cios bcnccficos.
 

5.3.6. Toxicidade para plauitas aquAlicas. 
4.10. 7. Soluv1o aquosa conzntu-afa: 	 5.3.7. Efcitos sobrc a fauna c flora do solo. 

5.3.8. Efcitos sobic outias csptcics do &nirnai6 o planta.s.a) Densidade:
 
b) Erstabilidadc o prceanja do dp6ssto.
 

6. Comportameno do ptstecida no incio arnbient,: 

4.10. 	8. Soluqio nAo aquosa concentrada (indui preparaqo 6.1. Comportaneaco do pesticida em plantas: 
a) Dnsidade 6.1.1. Carctcristicas do absoroo foliar, resisttncia c 

a)comnndassd. 
b) E~stabilidado € prcsena d dp6sitoD; 6.12 Caractcrsticas dc absor5o pcla-s razcs %u outras
c) Miscibilidado corn vciculo indicado (gupares d plants. 

outo). 6.1.3. Caxrctcristica.s dc tr-a locaio. 

6.1.4. 	 Metabolismo c principais nictab6litos cm plantas.4.10. 9. SuspcrLsio concont-ada (inclui dlowablcm o rusi0 
micronecapsulada): 	 6.1.5. Tempo do dcgrda~ao m&ia cm condi,4m ambicn. 

tais reprscsntativas dc Moambiquc. intesvalo do 
a) Densidado; ,.gurango. 
b) Passagcm na pcmcira via mAquina:
 
c) Estabilidade da suspextsio; 6.2. Comportamento do pesticida cm solos:
 
d) Quantidado do csp6mo perd admmtol
 

6.1. Caracteoriticas do absorn.o c lixiviaoo em die.­
rentuz tipos dc solo.4.10.10. Ultrabaixo volumo: 

62.2. l'crdia dovidas a iotodconiposiq.o c/ou volatili. 
a) Dcnsidadc: uciio. 
b) Volsoiidadc; 62.3. Dccompoioo por ac.,o microbiana. 

Volatilidade do solvcntc. 	 6.2.4.*Persialkncia mtdia estimada As dosagcns rocomen­
dadas cm condiq,5s do solo c clima rcprcsentativat

4.10.11. oisaminoraJ: do Moambique. 
a) Dcnsidale; 6.2-5. Metab6litos principais.
 
b) Indice do sullonaq5o; /
 
c) Viscasidade. o.3. Comportamento do posticida cm Agua:
 

4.11. 	 M~odos do anAtiso d formuha.;o. 6.3.1. AbsorVio do pvsticida na narLia orglaica do 
fundo cm suspenso. 

5. Caracteristicas toxicoldgicas do ingredientc activo e produto 	 6.3.2- Dclgradaio c principais metab61itos. 
6.3.3. Efoilos obre ,z-tividadc do degradaqdo bioqulmica,formulado: 

par x: cfitcs sobre niveis do oxigtnio dissolvido 
Incluir dados sobre quaisquer produces t6xicos quo possam ,er . 6.3.4. l'eo"iistncia media estima.da, cm condiq6rn repre. 

fomudos durante a dccomposi~io do pcoluto como reultado do scntativas. 
diluiq9o, .arnam=gcm, ex.­

6.4. Comportamnto , pesticida cn produtos annazona0do&:
5.1. Dads expesimentaja sobre toxicidado par marmlferoms: factorcs que afectam a ac;o o x-misidncia do poaticida 

5.1.1. 	 Doso letal 50% aguda (DC50) oral c d6rmica do pOr ex: humidado. oomposiqio dc parcicas o contoento , 
produto formulado, mencionando o animal usado mpdo do arrtuma o do matcrial, azmammcreo, etc. 
para testa. Coacentraqlo lctal inala(6ria '(CLSO) 
para produtos cujos ingrrdientro activcs awcuam 6.5. Outro dados oobro resduos:
 
sob a forma gasosa. 6.5.1. Nivei-. do residuos c dcgradaoo na& culturas c
 

5.1.2. 	 Efeitos irritantes ou corronivos na p-l o . cas is prodirtas alimcntars em quo t proposw.e isar 
mucosas. o posticida. 

5.1.3. Efeiios alerg&nicos. 	 6.5.2. Efcitos de cozcdura c/ou transformaqao industrial 
5.1.4. Dados sobrc toxicidado cr6nica c subcr6nica sobri nivei, de roslduos. 

incluindo: 	 6.5.3. Residuos cm produtos do origens animal. 

a) Toxiddade cral do dors cr1 ;ida.:; 6.5.4. M&odos do an.iiso do residuos indicando: capeci­
b) Efetos cumulativos; ficidadc, preciio a limites do dotecrio.
 
c) Efeitos n urot6xicos;
 
d) Efeitos sobte crcscimento; 7. Uilizaclo proposta do produwo:
 
c) Altoraia e histol6gicas dos virios 6rgos;
 
f) Efeitos sabre a composigio do sa.gSu; 7.1. In. :mio do cirmpo d aplici-o do produto.
 

g) Efeitos sobr o sistena enz.imstico; 7.2. 1 omc(s) centi/ic(s)e .,:.camm(z) d praga(s) conts-olado(s)
 
h) Efeito citot~xicos; t grand, controlo obtido (brn. regular e fraco).
 
i) Eleitos sobs- a durai!o da vi& m&la; 7.3. Dura ,Ao do lrote-vio ou concrolo e influtacia do clima,
 
j) Efcito. sobre reproduce., embriotoxldade, solo, cstado de de'cavolvinto da cultura e praga, c
 

tera -genicidado; outros factot"s (ox: no caso de iswas, ,rau do accitapio 
) Efcito- nutagdoicos; .d ica.a pela praga). 

m) Efoitos cardinos6cdcos; 7.4. Modo d: acio do produto con"ts a(s) ptcgas) por 
n) Uefatas sin~sgicos. cx: contacto, slstrn.ti-o, estomacal. 

7.5. Incid~ncia do rcsotkncia da (s) prcga(s); c.uidados nocca­
s.1.5. Exaltaqio do tnxicida, le outros produtes. s~rios pars evilar dorovolvimcento do rcsisncLa. 
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CIl~L I CASSII C[A.111 	 P0 Soluo irara (1rolhar (a ico d,,,. rimais:pour.ot.
PR Filancrso (plantvcgctal , llr-i)
 
I'S Sroinc~Lratada comi jOntiCtla.\ IRIf IsCarnourta prraausar
SA Solu ,o para arlica--hrril (spor aphcatroo-a pec dos 

animais).
.SI sL.1al apara,.

.ul~o 1'. l CUI";0 	 S Suspc~is5o conccntrada (- flowablc)
SG Graitlado solfwvcl.oSL 	 em Agtacoltcrlrrado 5.olficl
ell,gum
 

SO Oleo para forruir pcltculir (cranad superficial) nas Aguad.S' 116solvol (cr 	 A ua). 

N 	 SS P6 soltr-cl para tratamlenlo iok 6nicnes 
Q~MIOO/iurrDO SU Suspcns.io par-a aplicar-io cm ultra baixo volume (UI.V).

I'll Tabicto. 
2) 0 trilingulo superior tern fundo arnamlo, contendo ura cavr IC Produro tLcnico.o as duas tibias cruzadas a prxtopai- os glmbolas

* a cruz de Santo Andrl! a prdo 
da classe I c 11, T P6 pars dcspkstagcnr (rdcnticida de conlacro).o simbolo da cia Ill UL U-qu'do loorogfnio pars aplica 6o cm ultra bajxo volume0 triAngulo inferior tern (undo branco, eos;no modelo a Preto, 	 avisos indicasA v (ULV).consoanta a cdase toxicol6gica do produto. V1 Produto prudutor de vapot.Crssa~no aWGno mdel a r-eo,3) A largura da orla dcve ser 	 Granulado pars dispcrsdo "I2150 do lado do quadrado a preto. WP P6dmolldAvl. o 

Arua. 
4) Urn tra o(no dcvo separar os dois trilngulo W S P65) As 	 . poll rr arl.
dinins6es dos sImbolos toxicol6gicos no r6tulo deveor WS P6 para pr-cparag;o ge slurry (nrisrua griuosa).
ve"cooformo
it poso llquido do produto seundo o seguinri quadro: XX Outros. 

ANEXO VI
 
Pc1vol-ol.eUlquido Dimrdo do lado do tuadtadrodo ptdutro dr,ai rorrtaroi-or Directivas para uso 

Teto A:
I ,nCn, 

*= I. Eate pesticida envenetia atrav&s da pole. 
2. Evito qualquer conticLo do produto. Use equipamento do pro­1000 

1000-5000 	 2.5 tcq6o como fato-macao/lIu,,as/mscara.3.5 3. N-o beber, comer ou fumar durante a utilizaVo desto produto.5000 	 10.0 4. Perigoso para animais e pcixr-s.
5. Guarde todods os pesticidas separados do outrus produtos, num 

arnazAsm prprio fehIado A ciave. 
6. Nunca utilize as cmbalagers vazia; para gvardar Aguasou 

ANEXO V alintertos 

Usta do tipos do fomnla;6es do pesticida.-e sistoma do c6digo Teoxto:o 

intenmacional (GIFAP) Proe as m.ios
c uscluvasto borracha.
 

AD Isca do grAon. Texto C:
AE Bomba do aerosol.
AT Ingrdriente activo/substancia.
AL 	 As plantas e produtos tratadosOutros hquidos pa-a aplicago directa. 	 corn estepesticida s.o venerososdur-anto X d'asdepois do tratarminto. Mio entre na machambaid Isca em bloco. durmnt este perlodo.
DR WBoco.
 
CII Ls= concnirada.

CG__Granulado oncapsulado. 	 Texto D: 

ManteMna a embalagem longe do fogo e na sombra.CS Suspensao dc capsulado. Para produtos allamcnt inflamAvci& as palavras aCUIDADO:DP P6. 

DS P6 para tratamento de scmcntes a seco. 

PEGA FOCO FACILMENTEs e o fr!,bolo dc inflamabilidado

de tamanho minimo equivalcnmtEC Concentrado pars rniuls.o. 	 a 0,5 'to da Area total do rdtulo.

Para produtos infiamAvcis as pala%'Tas tCUIDADO NA ARMA­- ED Ulquido par- pulverizasso dletioestitica. ZENAGEM: ARDE FACILMENTEiEO Emuls.,io 	 e o simbolo do inflama­(Agua em 61ko). do minimobilidade tamarlo eqwivalcntEW ErnulMso (61co en gIgua). 	 a 0.5 % da Jre total
do r6tulo.

FD Pastilha fumigadora.
FG Granulado fino (tamanlho de pailculas: 300-2500im). Texto E:Cartuchofunigador.
FKFP Vein furnigadora. Evite re.spirar os produtos pulverizados. 

FR Filamento fumigador.
 
FS Concentrado fluido para traamento senen.s.ie Texto F:
FT Tab!rio fumigadora. Nio aplique contra o vento.
FU Produto fumigador.
F'W GrAnulo fumigador. Tcxto G:GA Gis (cm embalagem pr-saurizada). 

oto lGB Isca granulada. 	 s r 
GE Produto gerador do gis. 	 Esto produto libes gs vencnoso cn contaaco com Acidoso Aigua.ESTE GAS PODE MATAR.GG Macrogranrilado (ramanho dc partlculas: 2000(-6000mm).

GP Polvilho fino (para zasufas). 

-


GR Granulado. 	 Toxto H1:him produto IRRITA a pole e as olhos.

GS Pasta oleosa.
 
11N Concentrado 	 para ncbulizao a quente oiofpgging). Tcxto I:KN Concctrado frara nebudizavio a trio.
LA L 	 U u ma ra p 6 p r c ,;Ao r o s n o v os oca. se mnsi iad e pro tc o m fi /N,1
LS Soluc5o para tratamento de sementes, produto cm csdturas oiralirnentos.MG Microgranulado (tamarho do partlculas: 100-600 um).
OF Conentrado fluldo misclvel cm 6eo. 	 Txto J:OL Solugo miscivel em 61 . Use 6culos prolecor-esNunca trabalie riozinro corrOP P6 molhAvel cm 61o (n6o-organophosphorous compuods). 	 estc produlo.Usc urma miscara pr6pria do protccoJo cor ('stros novos(Nho

PA Pasta. 

PB ernpu-cs, 	

deirc entrar n'ngu'rn ro lugar tratadoFeche dutante X dins,Isca 

depais vetile bcn. 	 o ambiento. 
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Ar4[xo ix 	 Classe MI- Produtos ligeiramenito 16xicos 

Clasriic ao toxicoI~gica dos produtos rogistados IP,w... e-
Classe I4- Produtas altarnente tbxicos Acido gilrLdico. -Arstiu (FEW).

~,Acid, .nali~l-acklico. -- Afra.ujjr (PM),
 
Azirif6s etilico. 
 Azinf6s ctilico (1V). Asulani. -- Horsioupopilato (CEE)B3HC. -- Azinf&S ctilico (GE). Atrazina. - Itrono[,ol z 40% (11).Itronieto do nietilo. 	 -D1ibrorneno dc ctiteno (L), Itonoil. GaCptafo) (FlW).Canfocioro. - Paraquat (GE). flruniacil. 	 - Oarbauil 1IS % (PM)Garbofurino. - Paratiso (QEC). (Irounopropitato. - Cnaianaf t40 % (SC)Clorfenvinf6s. 	 Ilutadoro. - D1)DT 5S,, (IMDibrorncto dc ctiteno. Captafot. 	 - fliazitvn 600% (Gr).Dieldrin_ Captan. 	 lDzuuujo IS % (GE).Dissulfotio. 	 aofibazjo. Diumctoao <7.5 -A (CE).Fcnamif6s. Clorornotiulrin.fosfamidSo. 	 - Ilmocap 50S% (PM).-Clorta dirucaiico. - indossulf~o :< 4 %1(GE)
J'osfina c fosfclo dealuminjo. fDifejuacum. - Etidimur..o (G(,r),
 
Mionocro&. [)iuuio. 	 - cnitrotalo (11)Paraquat. rfxofro. 	 Fenitnatu~o :! 25 % (GE),Paratiio. Elidimuuj5o. - Lndaro _<5 %/ (CE).
Aidno- -Aldrin > 2% (P). flo0ureturio. -MlalatiSo (PM).
Ounacloro. -- Aidrin > 2% (Gr). flourodifen. - Mancoieb (PM).Gtulaw~rali1. -Ald-in (PM) (GCE). Glifosato. 	 - Mctobronurio (GE).Diclorvos. - 13TC (PM). 	 lodofc:nf6s. - eoladlom (GE).Fent ijo. 	 - Guanacloqo > 0.05 % (11). Maiatijo. - Nictibuzjna (P1M).llcptcnof6s. 	 - Ciutalil 0,05 % (O.

2, 4. 5--T, 	 -Gurnatetralil (P).
 
- Didlorvoas (CE). 
 ANEXO X 
- Endossufio > 40T%(CE).
 
- Fenlilo > 16,5 % (CE). 
 Urnites mluximos de msiduos tolcrados am alirnentos 

Classe HI- Produtos modcradamente t6xjcos 

Aladloro. 	 - Aladloro -, 60 % (CC-). rOIldoo UakT,;
Bronopol. - Aldrin <2% (P) (Gr).

Caxbaril. - Bronopal > 4% (P). ______

Ginazina. 	 -Cafecorlo (QFO).
Cipennetrina. -Carbaril > 15% (PM). Acido gibe 6lico lt
Ciorobenziiato. -CanazinA > 10% (SCQ. 
 (Giberatic 4cd) Baaa................... 0.05 TOO20
2, 4-D. - Cipennelrina (GE) (UBV).
Dazornia. -Glorobenziiato < 25%cl(CE). Sernte dc algod~io .. 0.05
DDT. - Czmacloro < 0,05 % (Gr). AMacinto Cauad-a5ucr .......... 0.01 

t 
1 

-
-
Dedlaintrina. 	 -sumatralil < 0.05 % (Gr). (Alachlor) Dlatala, couvel c tornate HE00Diazinlo. - DDT > 5% (PM). eio iocSja.. x2 7Dirnctoato. 	 - Deltanetrina (UBM). Pii.M~oeSj .2 1 ­Dioxaca-b. 	 - DiazinSo > 60 % (Or). 	 e ntdeag ocDiquaL .- Diazinio, > 15% (CE). Anictrnaa Sc-anetdota ........ Hio 30
Endossulfa-o. 	 DDmelat > 7,5 % (CE). (Amnyn) ............ o,2ni 30
Fenitroli~o. -iarp> 50 % (PM).


Foxint Endossulfao4-40%0/ (CrE). Asulam
lbxrn). -Fentuo < 16,5 %. (CE). (Asulam) Cau(-acx.........0.01 T 7

Lindano. -Lindano < 5% (GE).

Propoxur. -Propoxur 5 a 50%9(PMl). Atrazina 
 ArtanAs c enna-dc-aoicar 0.2 1 -Tiazafluz5o. 	 -Tiazaflur~o > 14 % (PM). (Arrazine) Millho C sorgo ......... 0,21 ­

Triadimef-o. -Triaimelio 
 >. 18,5%~ (PM).
Triadimenol.

Mancozed.. 	 ~~~~~Azinftn-clilico faaa............3
-Nitralina. 	 (Azinphiar-efyl) Ot'........05T
MCPA. 	 -Prometrina (MW). 3 
Mctalaxul. .	 -Propa-nil (CEE). Caj(j C milho............ .f. -
MSMA. - Proou /a5(PM). IT1C Carno (nia goixiura) ... 0,2 t8E00 

00 T ­
Meorou~o Tia <,lu14% (11M). (Uici'l Leite c produtos lUcteos 0.1 IRE I -Metulacloro. 	 - Triadimc'ao > 18.5%l/ (PM)., Ovos (na cec=) ...... 0,2 IRE TMeiribuzina. . - Triclorfdo _<25 */ (PS).
Nitralim ~ - Trifluralina (CE).. lironsaci 
 Anni e ir s... 0.1Oxad Lazana, 	 ­(firoenwcil)

Oxiclorcto dc cobre. 
Pernetrina. Brorneto do mtLGjSanzd .SPendimetalina. (Methyl bromide)zud 5
 
11irimi6s metilico. 
 %fehlboi) 
Prornetina. Bitxiopoi Smse oagdSo. NE
Propanil: (Ltronopol) cetdcaoi N.

Propineb.
Quinornotionato. Mulu..........0,r-o

Sinsazima. Btclr ih .. ........ 0
 
Tcrnefbn.
 
Terbutdina. 
 nnccurao71 Caie
Tetraznotrina. (Cant phecholor) Cae( cro)...7f 
Tiofanato rnctllico
Tirarn. CatnAlgodao e mlho . .....Triclorf~jo. (cap'-)
Tiluralina. 
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Obser'ap5es: (a) Os lirnitcs inciucuin a sorni dos rcsiduos de Endos.Lizute d n~,icrssIfio A, Endossulf~io 11c de bulfato de coidossulflo.l]'-Lmtdcrcsiduo ternpor~rio pclo facto dec i (b) Os lirnites incluem a soma dos residims dos is6uicrosIngcstdio IDi~sia AcdivcI (IDA) cstabclccida ou a IDA ci.s e frons e dc scus dcrivxdos dcs-clilados.scr cstaMbccda por umnpcxiodo de (cinpa luiiado. (c) Gs rcsiduos s.5odetcrrnjnados c exptcssos in c2s.(XX)N. E. - Valores nS~uetabeiccidos por falta d&dades &obrc (d) rstes dados. (ETU) rcefern-so ao rcslduo dc etilcno­
rmisduos. tio-ur~ia. 

(XX-X)LRE -Lijaitc de residuo cstransio. (a) Os residuos relcrcrn-r6e A somsais~nreroG cis e trams. 

Prego - 18.00 MT
 
Wsrw~aA NAaioKwL DE Mor.Ant~tm
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Appendix D. Up-date on A.I.D.-approved list of pesticides for 

locust'grasshopper control 3'93 UUIu llnu 

AGENCY FOR INTL DEV 	 TELEGRAM
TELECOMMUNICATIONSPAGE Il 
 STATE CENTERiIA76 LS3I3Z 

ORIGIN 110-00 	 8;22 02A871 
AIp2JT6
 
STATE 18 560 I123|3 M L
 

OIIo NOf CE .......... . ......................... ... 
INFO ArA-94 AFSA.-3 AfSV-96 AFCV-ga IFFE-02 ASYR-O] 
 AFAR5OL-11 PAPI-2 POSP-81 GC-81 GCAr-2 RA.-I! !TAQ-12 

:TF,-0; SEP-0j SRP.gl S'S-02 AMA-61 OUIiF4-82 POCE-01 LAW-01 REG-1 AIi-Il
Il1 AD 26/0Ijaj 


......................................... 

SINY LOG-9R AF-00 01C-04 /9R 


ORArTED BY: AID/:FR.c'hr.'TaI:Y8ELAYIIEH: Y
APPROVED BY: Al/DAFR/ONI'TPPI;ZHAHN 

AID/AFR/ONI/TPPI 
VDRE 
 (DRAFTI AI AFRIONI/TPI :ASAOiER( I
DAFY)
AIO/NE:GJACKSON 011AFT) AID/POL: JREtA (DRAFTI 
AI0 AFR/RTS:JGDT IDRFTI A1 /AFR/IFHA/FDA:GNUEN iDRAFTIAID/OCIAR:ESPRGS IDR
..................:53E]
AFT, AID/IASIA/DR,'T:MAIKIDRFHI
1123142 


a 31123131 A 3 

tM SECSTATE W&SWD : 


TO 	fiShEDAlsilo IN AFRICA 


UNCLAS STATE 11750 


AIDAC NAIROBI FOR REDSO/E$S; 
ABIDJAN FOR REDSO/WCA, N/NA 


TAOS: 

SuJECT UPDATE
ONA. I.e,-APPROVED LIST Of PESTICIDES fORLOCUST/OASSOPPER CONTROL 


1. SUIMARY: AID/AFR/Okl 
IS IN THE PROCESS Of REFINING THE
LIST OF PREFERRED PESTICIDES PRES!NTED 
IN THE I111 

PROGRAnMATIC EHVIROMENTAL 
2SSESSMENT 0WiE FOR LOCUST AND
 
GRASSHOPPER CONTROL IN AFRICA AND ASIA. 
THE INFORMATION 

IN THIS CABLE UPDATES SIMILAR TABULAR DATA IN THE PEA, AN;
SUPERCEOS SIMILAR DATA 
IN A.I.D.'S 'REVIEW Or 


ENVIRONMENTAL CONCERNS 
IN A. .0, PROGRAMS FOR LOCUST AND 


GRASSHOPPER CONTROL, 
PUNL. SERIES NO. -l'.AD
INFORMATION ON PESTICIDES 
IN THIS CABLE SHOULD BE

CONSIDERED TO IE AN AMENDMENT TO THE 
PEA, THE TABLE
 

LISTING PESTICIDES IN THE ENVIRONMENTAL CONCERNS DOCUMEN1T
VAS'ONLY MEANT TO INDICATE PESTICIDES THATCAN BE
PURCHASED WITH A.I.D, FUNDS, BUT 
IT SHOULD NOT itCONSIDERED AS GUIDANCE FOR PESTICIDE SELECTION, END 

SUMMARY. 


2. VTH MORE AND MORE INFORMATION ON PESTICIDES BEING
GENERATED, AIO/AFR FINDS 1t NECESSARY TO REFINE ITS LIST
OF AI..,-APPIOVED ANTI-LOCUST/CRASSHOPPER PESTICIDES. 


THE FOLLOWING IS AN ALPHABETICAL LISTING OF THE PESTICIDES 

APPOVED IN THE PEA. THE LIST 
INCLUDES RELEVANTt
 

ITO INDICATE 
THE RELATIVE TOXICITY OF EACH 

INFORMATION ON TOXICITY, EI-ACCUMULAIION AND SIGNAL WORDS
INSECTICIDEI, ,
 

THIS INFORMATION PROVIDES A SKETICOF PROPERTIES OF THE 
A. .0,-APPROVED APTILOCUST/GRASSNOPPER PESTICIDES. ALL
OF 	TRE CHEMICALS LISTED CELOW ARE CURRENTLY REGISTERED

EITHER BY THE U.S. ENVIRONMENTAL PROTECTION AGENCY
OR ItS EOVIVALENT IEPAI
IN OTHER COUNTRIES FOR LOCUST AND
 
GRASSNOPPfR 
CONTROL,
 

TOXICItY TO
 

. -.............. 
....
 

FISK INVER 
 BIRD 
 MAMeL 
 BIOAC 
 PEAS 
 SIGIIW
 

1. ACIPIAT( 
 L L 
 L m L L 
 C
 

.... . CMRR R L L Mi LOI CAPDp'RI;OS 	 L CL L Pi L C-V5. 	 DIAZI NON m H N P-A L M M C6;I. FEHITIOTNION 
 L H I MH L w 
7. 	 LAMGBD-


CYALOTHRIN 
 N H L m M 0p 
I. 	 MALAYRION L L
 

TRALOM m h L L L L
 

GENDi 

NDN.tAROCT ORGANISMS: 
 FISH, INVERTEBRATES
N)OHEYBEIS), 	 IINCLUDING
RINDS, R A S
 
a
 

l AC I 1I0-ACCUMULAT[OPI, PEAS 


BIRS, MAMYTAL$ 


a PERSISTENCE, 

ICC~ l U 	 i
a r p
 

I LOV: A MODERATE; H a HIGH IPPLY TO T 
OXICITY LEVELS 

PERSISTENCE; RELATIVE TOXICITY

TO NCN-TARGET ORGANISMS, BI-ACCUMULATION AND
IS ALSO A 	 aU 

FUNCTION OF FORMULATION ANDACTIVE INOREOICNTCONCENTRATIONE 
[	 a 

SIGNW SIGNAL WORD: C I CAUTION; V a UARNING; D a DANGER
(POISOHI; 	 •(APPLIES TO THE RELATIVE TOXICITY Of
PESTICIDES IN ASCENDING ORDER;RELATIVE 
 i
 m
 

TOIIcr 
 IS ALSO A FUNCTION OF FORMULATION AND 
ACTIVE INGREDIENT CONCENTRATION) 

AISPECIFIC DOSAGES MUAT BE WORXED OUT BY HIGHLY EXPERIENCED 

1
PERSONNEL FAMILIAR WITH THE APPLICATION EQUIPMENT,
 

PESTICIDE FORMULATION, ETC.,
O 	 TO BE USED. FOR ELABORATION
TRE PROPERTIES OF A. I.D.-APPROVED ANTI-LOCUST, 	 a 
-CUT
 

SPCIFSC SUPPLEMENTARY ENIRONMENTAL ASSESSMENTS 
(SEAS)
 

J. IT It IMPORTANT THAT ALL 
PRECAUTIONS INDICATED ON TWf" • 
PESTICIDE LABEL$, C.G,, 
APPLICATIONDOSAGES, SAFETYi 
i
 

MEASURES, INSTRUCTIONS ON HANOLING AND STORAGE PROCEOURES,
DISPOSAL OPTIONS, ETY lY UNPROTECTED PERSONS INTO
 
TREATED AREAS,EMERGENCY GUIDELINES, ETC., If CAREFULLY 
OBSERVED, AS OUTLINED 
IN THE COUNTRY-SPECIFIC SEAS.
 

d. AID/V WILL FEEP MISSIONS INFORMEDOF FUTURE UPDATES ON
THE' LIST Or A. I.D,-APPROVED ANTI'LOCUST'ORASSHOPP(RPESTICIDES. 

a
 

CHRISTOPHER
 

i
 

BEST AVAILABLE C~ 



Appendix 

?R.M 1iE 

Actellic 2%Dust 
Actellic 5 1% EC 
Aerosol Dragon 

Alachlor 48% EC 
A12chior Sentrachen 
Astra 25% 7D 
Atrzine Sentrchen 
Azodrin 25X UNV 

h~c Atrazire 80Y PI! 
Eac oil 

1a~a80 SL, 
Fasudire COX t"C 

2asvitin 50X SC 

Baythroid 050 FC 

Epythroid 1.21 EC 

Benlate 50% ioP 
Bencnil 56X W? 
Sladex Plus.-
Bromoxvni! i IICA 

Brcnlocot !1 Ti 


Bronoco; c ..
42% !S 

Buitachlor Sertrache 

Carlearv! 50% W1P 

Carbofua ~* 
Cotogard 500 SC 
Curacron (11air 250 
Ctucron iUlvair 375 
Curaterr 10% C-
Ccbush 6%ED 

~eDthrir. 2,5% UPY 

Elecs 2.51, 
N~aTzinop 6f0%-EC 

E. List of Pesticides Registered in Mozamnbique
 

LIST 0; PFSTN-T'FE E 13EST AVAILABLE Cop), 

AQJIVE INCDIANT AGEW'!ECShT 
O1N7B 


Piriri- os - !-ethvi C 
piriprhs ­ ! ethyl 
Pernei-riq i vnavin f'1taIC 

4Telr2L-thrir 
Alachler 

Alachlor 

Frofeno D'os 

1tra i--e 

h'cniorot.nl:o 

At-a--ine 

oil rillf-ral 

Berlaazon 

1'iazirnn 

r,i~rO 
Cyflhtryn 

Cf IUthr iP. 


n i 

e1 

Atra~ine i cyanaz7int' 

f-mony rni 1 ITN
P 

9n o.r 

aa 
Futp-~c 


C~~a 
iluor~Eiurcp + Prrr-thrin 
r.~ 
cs ~ib 
Profenofr; 
Car'juaP 
CyrE!-ethrin 


C-; ret], ~iia 

DeC2-et'r',flx 
DiE-i'non 

PI.-ecron. 2";" UFYhor~aAc 
4'nco,0Io -rni,,cn 

Dinc ax 500 Fl. :r r.p'. 

Di:-!ere C" >jI~Ch~offr 

DitY' :!4 1~ r 

Qiia 
Sentrachen 
TC! 


V.entachcm 
S h e1102OUY-A 
SJ. .AP. 
S2.P.S.1 
2Paf 


1i- Ge 
f' 


SA.P.A. 
SJ. .P.L 

i'~a 
shell 

a 


!22l-.1.99
 
W? nC
Ocq-A 

!440I5E0PE-A 

E/.OCB2.39
 
HPE!364C-C 

I!6I250Er'-A 

SEP/5O R-

E4/'F 01 l-A 

-C583E-


l2640-A25.04.96
 
1N2! !500EC4-A 


A56.0 

1N4/50RC -4 
B4 !i11 IN-h 
FU9,'596W? - 2 
U/OW-

H;E44 W/5000sc-A 
IHE95f I8/4@nC-

'rn~Ci ~+/.T~. 
Satrchn 60Ei-
L~br'Qi iep1 1117j:50"WP-A' 
ungiII6i0P-

Cilbe - Geigy FF 12113/ 0(1-S 
r07fe.04.9.9rb,+ 115!SUB-
Cib;. - 11126!375IFT4 
S~P .. l!c~A1.1 

~ W:,~T 

909~
 
3.2 

3.59 
30.03.20 

07.04."
009
 

3C.07. K 
29.0^16. S6 

10.05.95 
1U450CS.9
 
3008.96 
27.H2.3 
30j.07.9;
26.03.95 
31.05.94 
1.1. 

05]!2D­

20..9 
30.03.95 
2,6.03 
!0
5.04.G5 
0-5.94
 

4il~ 
.109
 

l!39/--A*7.02.S*3
 

IN"3/25B 26.93.25 

Quirical !!(11.'257C*A 9-5.09.94 
lilit-Ui 11'! j,/C'.0rC-_7.2p9 
Ciba - Gir .N/50?A30.099
MEb - IsryP,1/5116SOL-A 3.89

b2 - Gee ~ E/0C-A p~ 

P"Al /K'0 P A 30.CIS. 95 

- .77~P~2.6 P 

i~ 1' 

r 

C:Cj 

L 
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http:10.05.95
http:30.03.20
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http:22l-.1.99


BEST AVAILABLE COpy 

letolachilor f Metobroruron Ciba - Geigy
Galex 500 EC 

Gesagard 500 SC 

Gesaprin 50% SC 

Gezaprin 80 PH1 

Gramoxon Blue 20% Sol 

Gramuron Blue 40% SC 

Guardian 90% EC 

Harness 810 EC 

Hyvar dupont 80% WP 

Icon 10% WP 

Icon 2,5% EC 

Igran 500 SC 

Igran Combi 500 EC 

Karate 0,8% U11V 

Karate 3%ED 

Karate 5%EC 

Karate c 1,6% ULV 

Klerat (granulado) 

Larvin (R)175 ULY 

Larvin (R)375 SC 

Lasso 38,4% EC 

Lasso 38,4% EC 

Lexone du pont 75% WG 

Machete 60% EC 

Halathion 50% EC 

Hancozeb 80% PH 

HCPA 400 FC 

HCPA 40.%
CSA 
MCPA Sentrache -

Pletribuzin Sentrachem 
Mira) 10% Gr 
Hilraz 76% WP 
Mlnceren combi 
Neoron 500 EC 
Oftanol 50% EC 
Ordram 6 - E 
Patafol 
Phostoxin Tablets 
Pirinor 12,5% ED 

Pix 0,5% SL 

Polytrin 025 ULV 

Polytrin 200 EC 

Polytrin c 220 UBV 

Folytrin Ulvair 24 

Pree 40% EC 
Primpnran 50% SC 
Prinextra 50% SC 
Promethrin 50% SC 
Propanii 36 %EC 
Propanil Sentraheo 
Propanin CNDA 
Racunin R~t Bi Block 
Ridoni! Combi 501 PHP. 

IIE518/500EC-A 

!{E13/500SC-B 

HE4/500SC-A 

lIE4A/80OPM-B 

1IE2/200SOL-A 

tIE2A/4OOSC-A 

ttE20/900EC-B 


IIE20/810EC-A 

HE30/800WP-A 

INIO/IOOWP-A 

IiLO/IOOWP-A 

HEI4/500SC-A 

1tE5'I4/500EC-A 


IIlO/8UBV-A 

INO/3OED-A 

INIO/50EC-A 

IN19/16ULV-A 

R03/0,5GR - A 

IN27/175ULV-A 

IN27/375SC-A 

HEi384EC-D 

lE7/384EC-A 

HEII/750WG-A 

HEI6/60OEC-A 

IN18/500EC-A 

FU7/80OPH-A 

HEIE/MOOEC-C 


HE18/4S003L-A' 


HEIS/40EC-A 

l111/480EC-A 

INB/100R-A 

FU516/760WP-A 

FU12+13/70ODS-A 

AC9/500EC-A 

IN20/500EC-A 

HE21/6OEC-A 

FUT8/70OPM-A 

11129/560FT - A 

1I131/125ED-A 

IIE29/5SL-A 

IN3/25ULV-B 

IN3/200EC-A 

Ii3+/2201)BV-A 

IN3/240UBV-C 

IIE5/400EC-A 

f1R5+4!500SC-B 

HE54.,'500SC-A 

t11I3/,OOSC-A 

HE .736;EC- 1) 
HE17/36!'C-C 
l1S17/350C-B 


B02/3.P33BH-
A 

PUIf2!.OOPH-A 


07.04.94
 
30.05.95
 
19.06.93
 
19.05.94
 
30.08.92
 
30.08.92
 
10.04.95
 

10.04.95
 
25.04.96
 
19.01.95
 
19.01.95
 
02.05.94
 
02.05.94
 

28.06.94
 
10.07.94
 
25.08.94
 
10.03.95
 
05.09.96
 
31.07.96
 
31.07.96
 
30.05.95
 
16.03.94
 
30.04.95
 
15.09.93
 
26.03.95
 
26.03.95
 
29.06.96
 

26.03.95
 

15.06.95
 
07.04.94
 
19.05.94
 
20.10.93
 
29.06.96
 
07.06.94
 
22.05.95
 
15.05.92
 
07.04.94
 
30.08.96
 
30.08.96
 
25.04.96
 
08.12.94
 
07.04.94
 
06.04.94
 
08.12.94
 
25.04.96
 
30.06.93
 
30.06.93
 
26.03.95
 
15.04.95
 
30.03.95
 
25.01.95
 
30.08.96
 
30.07.23
 

Pronethrin 

Atrazine 

Atrazine 

Paraquat 

Paraquat 4 Diuron 

Acetochlor 


Acetochlor 

Bremacil 

Lambdacyhalothrin 

Lambdacvhalothrin 

Terbuthrin 

Terbuthrin 4 Metolachlor 

Cyhalothrin 

Lambdacyhalothrin 

Lambdacyhalothrin 

Cyhalothrin 

Brodifacoum 

Thiodicarb 

Thiodic~rb 

Alachlor 

Alachlor 

Metrebuzin 

Butachlor 

UIathion 

liancozeb 

HC?A 


?iCPA 

HCPA 
Metribuzin 
Isazophos 
Propineb 4 Cyvnx-ni I 
Pencycuron + Captan 

Procoprovilate 

Isofenpho 

olinate 

Ofurace 1Hancozeb 

Alu~iciun Phosphorete 

Pirimicarb 

Heni.utchloride 

Ciermetrina 

Cyper.elhrin 

Profenofos 4 Cyperrethrin 

CYeicetr in 

le~olachlcr 
Metolachle! At nzine 
etol2chlcr Atrazine 

Prc~ethrin 
Pro:.ar i I 
Propani! 
ProeapnI 
C,(c'jetraiii 
eL a :vl,. lot.' 

Ciba - Geigy 

Ciba -Geigy 

Ciba - Geigy 

IC! 

ICl 

S.IH.P.A. 


S.H.P.A. 

[CI 

IC1 

ICI 

Ciba - Geiev 

Ciba - Geigy 


IC 

!CI 

IC 

ICl 

ICI 

cpec 

Sarec 

Shell 

S.H.P.A. 

IC 

S.H.P.A. 

Quirnigal 

Quinigal 

S.H.P.A. 


Quirigal 


Sentrachec 

"entrache: 

Ciba - Geigy 

Ciba -Ceiny 

S.H.P.A. 

Ciba - Geigy 

S.H.P.A. 

ICI 

Quimiga. 

S.M.P.A. 
IC! 
Basf 
Ciba - Geigy 
Ciba - Geigy 
Cibi- Ceiuy 
Ciba - Geigy 
Basf 
Ciba - G iev 
Ciba - GeiyV 
Oiniea] 
(,) iMn._ 
;entrachem 

C. .F.S. 

S.1.P.A. 
Ci:.a - G(ire 

http:30.07.23
http:30.08.96
http:25.01.95
http:30.03.95
http:15.04.95
http:26.03.95
http:30.06.93
http:30.06.93
http:25.04.96
http:08.12.94
http:06.04.94
http:07.04.94
http:08.12.94
http:25.04.96
http:30.08.96
http:30.08.96
http:07.04.94
http:15.05.92
http:22.05.95
http:07.06.94
http:29.06.96
http:20.10.93
http:19.05.94
http:07.04.94
http:15.06.95
http:26.03.95
http:29.06.96
http:26.03.95
http:26.03.95
http:15.09.93
http:30.04.95
http:16.03.94
http:30.05.95
http:31.07.96
http:31.07.96
http:05.09.96
http:10.03.95
http:25.08.94
http:10.07.94
http:28.06.94
http:02.05.94
http:02.05.94
http:19.01.95
http:19.01.95
http:25.04.96
http:10.04.95
http:10.04.95
http:30.08.92
http:30.08.92
http:19.05.94
http:19.06.93
http:30.05.95
http:07.04.94


piDctar 25% Er Onaflhzon 

FOL~dUP Glyphosnte 

Satuoil 601 EC Thicbencarb iProprnil 

siuc 5GI IC Thiobwnarb 

Selerc 500 FC N~ofenofos 

sencrr 10A PMi lietibuzin 
Staz - F - 31 froapnil 
Stiog 18% SIL Cliphosate 

stozp 501 TC Pondi~ethaliu 
SL12j - Alpha 11 U isienyalerate 

Cunpi Feovalmrte
in201 EC 

Ou~icidin 3%V187 Ienva1erat 
.unicidin 4%vLY Fenvalerate 

SUnithio 100% [C FNitruth ica 
Sunithicn 21 Dust renitrothien 
Si thjoL, 501 [C Tenitrothjcn 


5up~ur Spu 
Suvona 301 iC C.Iorenpbo5 
burcoypir 361 H' Propanil 
Tziaron 58,51 SL Nlet2nid0ph s 
Teri-utbrin 501 SC Terbuthrin 
Trichlorfoo 80% SP Trichlorfon 

Irifflorfon &1'1. Trich.IorIf 
11;tifa Ethidin-aron101 Cr 
Veipar du pont 50% SP Hexa~ion-

(7-c1s t)a 

riozanhicue August .30. 1991 


Qui~iga1 

S.1.P.hA. 
S.11.P.A. 
5.i.F.A. 
Ciba - Ceify 
S.b.P.A. 

li t5" 
S.1.P.A. 

S.W.P.A. 
sumitm ~ 
Sucitooo 
sunitcoo 
scritoeo 
sulitonD 
5'Ulito ) 
stoitom. 
[I1iiigal 


Shell 

S.WP .A. 
S.1. 

Qujmel'3 
Quin1aII 

ii[l/250EC-A 

H1Jf/46053L-


UI3l1?/600EC-A 

11131/SO15CEC-A 

HINGSOOEC-A 

ll/10pb-A 


HE17/310EC-D 

1118/180SI - A 

Mh/500FC-A 

IY28iIOULV-A 

1N2I200EC-A 

192/30UBV-A 

lh'?/40LV-

I5/IODOEC-B 

185/2ODP-A 

1l5/500ic-A 

F1?l/800mi-A 

CA1/3G-,,C -A 
FE17/360EC-h 
5-AC24/555SW-
H 14/150lSC-B 

22./80CSP-A 

25.09.94
 
20.02.94
 
29.06.96
 
29.06.96
 
30.05.95
 
15.01.95
 
07.12.95
 
110.08.96
 
30.08.92
 
05.07.96
 
30.06.93 
30.05.92
 
22.06.96
 
16.10.93
 
18.10.93
 
18.10.93
 
26.03.95
 
31.07.96
 
18.10.94
 
30.0?.96
 
26.03.95
 
14.12.95
 

uiiar1i7/,W -A 26.03.95
 
H....1EIMOOGR-A 10.04.95 

IC H722/900SP-A 30.04.95 

c0sticde lec
 
h
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An etL r.Agricultural Production by Sector, 1984/85-1986/87
 

1984 .- 1985 (%) 1985 - 1986 (%) 1986 - 1987 (Z) 

Crop State Coop Priv Faro State Coop Priv Faro Stat, Coop Priv ?am 

Maize 

Rice 

Cassa­

145 

75 
3 

2 
9 

12 
43 

12 
39 

(1 
4 

2 
22 

23 
35 

13 
32 

60 
4 

2 
26 

17 
38 

-)1 

va 43 2 20 34 16 5 20 58 2 4 22 72 
Pea­
nuts 4 3 7 86 7 3 19 70 2 - 3 94 
Sun­
flower 6 - 5 88 9 2 23 65 9 - 43 48 
So rg­
hum 
Cashew 
Sisal 

Copra 

22 
-

31 

40 

2 
-

-
-

11 
-

70 

29 

65 
100 
-
31 

14 
-
100 
32 

3 
-
-
-

11 
-
-

23 

72 
100 

-
45 

10 
-
100 
22 

7 
-

13 
-
-

26 

70 
100 

-

52 

Source: 
 Informacao 
 Estatistica 
 1987, National Planning

Commission, National Statistics Directorate, 1988
 



Appendix 

)U. 

G. irrigated or Irrigable Land - Potential for 
Pesticide use and Pest Proliferation 
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Appendix I. 	 Protected Fauna of Mozambique (partially 
translated from "Lista dos animais protegidos" -

List of protected animals). 

1. Mamiferos (Mammals): 


Cabrito das pedras (Scone kid) 

Caracal (Karakul) 

Chacal dorso preto (Black back 

jackal) 

Chacal listrado (Stripped 

jackal) 

Chango da montanha 

Chita * (Cheetah)
 
Civeta (Civet cat) 

Dugongo *
 
Doninha nuca branca 

Gato bravo (Wild cat) 

Gato cerval (cerval cat) 

Genetas ou simbas 

Girafa * (Giraffe)
 
Hiena catanha (Brown hyena 

Hiena malhada (Spotted hyena
 
Jagras (Jaguar)
 
Lontras (Otters)
 
Mabeco (Wild dog)
 
Macaco de cara preta ou azul
 
(Blue or Black face monkey) 

Macaco Simango (Simango 
monkey) 
Mangucos (Mongoose) 
Maritacaca (skunk) 
Matagaiya * 
M'zanze * 
Pargolim (Pangolin, a mammal) 
Protelo 
Raposa orelhuda (Big-ear fox) 
Ratel 
Rincoceronte de lbio preensil 
* (Prehensile lip rhinoceros)
 
Rinoceronte de lbio quadrado
 
* (Quadrate lip rhinoceros)
 
Sitatunga *
 
Elefante * (Elephants)
 

2. Ayes (Birds):
 

Rapina/diurnas 	e nocturnas)
 
(Diurnal and nocturnal Robin)
 
Abetrada gigante (Giant
 
Albatross)
 
Abutres (Vultures)
 
Avestruz * (Ostriches)
 

Calau do solo
 
Cegonhas
 
Flamingos (Flamingos)
 
Gaviotas e gaivanhas (Sea
 
Gulls)
 
Grayas
 
Marabu (Marabou)
 
Pelicanos (Pelicans)
 
Serpentdrio
 

3. R~pteis (Reptiles):
 

Tarta-rugas marinhas (Sea
 
turtles)
 
Lagartass va-anaus (Lizards)
 
Pitdo ou gib6ia (Pythons)
 

* On the verge 	of extinction 
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Appendix f. Overview of Insecticides used by

the Crop Protection Service,
 
through BOROR for 1989/90 and
 
1990/91
 

CAMPAHA 1989/90 A 90/91 

Anexo I 
 PRODUTOS ENCOMENDADOS L DISTRIBUIDOS
 

:UN.1 DISTRIBUICAO POR ZONAS

PRODUTOS AGRO-QUIMICOS 


TOTAL
:MD. :ZONA SUL : Z.CENTRO! Z.NORTE: 

I1.ADUBOS 
 i
 
Sulfato de Amonio :Ton: 
 500 : 0 
 0 500
Ureia 46. 
 :Ton: 2500 0 
 2000 4500

N-P-K- 12:24:12 ITon: 
 0 t 0 1500 1500
 

2.PESTICIDAS
 

:2.1.FUNGICIDAS
 
Mancozeb 80 WP 'I\g. 
 17100 3100
Ridomil 58-MZ :Ka.: 4400 0 

0 20200
 
0 4400
 

Benomyl 50 WP "Kg.: 0 i 3000 0 
 3000
 
2.2.HERBECIDAS 
 : ::a 

Atrazina 00 WP WKg. 0 : 1200 1200 2400
Dual 960 EC 
 *Lt.' 2800 2500 
 1600 6900
Roundup 
 Lt., 2100 
 2100 
 0 4200
 

12.3.INSECTECIDAS a a a 
Basudin 60 EC 
 Lt. 2000 5300 600Cipermetrina 20 ECILt.; 10600 400 0 

7900 
11000
 

Malathion 50 EC 
 Lt.: 4200 
 400 
 0 4600

Neorton 500 EC 
 :Lt.! 3676 
 0 0 3676
Sumicidin 3% ULV :Lt.: 
 0 0 1 50000 50000Actellic 2% Po 
 Ko.: 10000: 0 0 10000
 
Actellic 50 EC 
 :Lt., 5000 : 0
Oftanol 500 EC 0 5000
Lt.: 1500 0 0 11500 

13EST AVAILABLE COPY67
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BEST AVAILABLE COPY 

- Appendix .	 Pesticides Stocked by BOROR in the 

Southern, Central and Norther 

Regions. 
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APPENDIX L Documentation that can be consulted on safety
 
measures, transport, distribution, handling, use,
 
application, and disposal of Pesticides.
 

FAO Pesticide Management Documents:
 

a) International Code of Conduct for Distribution and
 
Utilization of Pesticides.
 

b) Guidelines for safe pesticide distribution, storage,
 
and handling.
 

c) Guidelines for pesticide disposal and container
 
disposal.
 

d) List of FAO approved pesticides.
 

e) Pesticide storage and packaging guidelines.
 

f) Guidelines for pesticide approval and management.
 

g) Ecotoxicological guidelines.
 

h) Ground and aerial application guidelines.
 

i)Insecticide poisoning: prevention, diagnosis and
 
treatment.
 

j) Guidelines for effective labeling.
 

k) Efficacy requirements for pesticide approval.
 

1) Guidelines on environmental criteria for the
 
registration of pesticides
 

m) Mozambique's Pesticide Regulation
 

n) A Draft Legislation of Association of Agrochemical
 
Importers of Mozambique
 

Other Documents on Pesticides and Locust/Grasshopper Control:
 

a) Guidelines for selection, procurement, and. use of
 
pesticides in World Bank-financed projects.
 

b) Crop Protection Service Organization (D.310) T. 1.
 
PRIFAS. Dec. 1988.
 

c) Effectiveness of localized pesticide treatment.
 
(D.309) T. 2. PRIFAS - Dec. 1988. 

d) Effects of locust/grasshopper and control on the
 
environment. (D. 308) T. 3. PRIFAS - Dec. 1988.
 



e) Locust/Grasshopper and Control Interministerial
 
Instruction No. 3 related to protection of man and
 
environment. Alg~rien doc.- March 1989.
 

f) First aid in cases of poisoning by locust/
 
grasshopper and control products. CIBA-GEIGY.
 



USEPA Pesticide Fact Sheets:
 

Acephate If140 October 1987 
Bendiocarb 4 195 June 1987 
Carbaryl It 21 March 1984 
Cholpyrophos 
Diazinon 

It 
It 

37 
96.1 

September 1984 
December 1988 

Fenitrothion It142 July 1987 
Malathion 
Lindane 

It152 
It 73 

January 1987 
September 1985 

These are among the many Pesticide Fact Sheets issued by the
 
U.S. Environmental Protection Agency, selected for relevance to
 
locust/grasshopper and control. 
 They summarize data known to EPA
 
at the time of preparation of the Fact Sheet. They generally

include information on acute and chronic toxicity to humans and
 
other non-target organisms, haridling precautions, and other
 
instructions for use. They may be requested from:
 

Office of Pesticide Proqrams
 
US Environmental Protection Agency
 
401 M Street, SW
 
Washington, D.C. 20460 USA
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