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PREFACE

Thi s docunent is a supplenent to the Programmatic
Envi ronnment al Assessnent (PEA) concerning USAI D assi stance in
| ocust/ grasshopper (lI/g) control programs. This Suppl enentary
Envi ronnent al Assessnent (SEA) was prepared by a speciali st
provi ded by AIDW (AFR/ DRC) in coll aboration with USAI DY Mal aw ,
al ong with support fromthe Governnent of Malawi (GOM). Docunent
preparers and contact persons are listed in Appendi x A

The docunent has been reviewed by USAI D) Malawi, AIDW and
t he Governnent of Malawi. It reflects the best current
description of future options for USAID assistance to the Ml aw
Mnistry of Agriculture for |/g managenent. The docunent al so
presents the best avail able estimtes of human health and
environnmental risks, along with possible mtigating strategies.
Mtigation may include training prograns covering inproved health
and environnmental protection, as well as support for early survey
and spot treatnent prograns. Encouragenent is given for use of
alternatives to chem cal pesticides, along with prudent and
environmental |y sound use of pesticides when these materials are
necessary. Commtnents for any possible future program are
contingent on future needs for |I/g control, the capabilities of
t he Departnent of Agricultural Research and Techni cal Services
and the Departnent of Agricultural Extension Services in the
M nistry of Agriculture (DARTS-DAES/ MOA), and on a decision by
USAI D to provide assi stance.

Wil e the docunent primarily concerns |/g managenent of
popul ation active in the southern region of Malawi, it may al so
serve to guide control efforts for other pests in other parts of
the country, given the gathering of appropriate additional
i nformation.
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1.0 EXECUTI VE SUMVARY

This assessnent is a supplenent to the Programmtic
Envi ronnent al Assessnent (PEA) for Locust and G asshopper Contro

in Africa and Asia. It was devel oped to provide particular,
country-specific details in Malawi in order to allow USAI D
assi stance in Locust and G asshopper Managenent. It is therefore

a extension of the PEA for Locust and G asshopper Control and is,
as such, an integral part of it.

The information contained in this docunment is intended for
use by USAI D/ Mal awi and the Departnents of Agricultural Research
and Techni cal Services (DARTS) and Agricul tural Extension
Services (DAES) of the Malawi M nistry of Agriculture (MDA to
gui de environnental ly sound | ocust and grasshopper nmanagenent in
all regions of the country. Anong the acridian species which
threaten agriculture in Malawi are the Red Locust (Nomadacris
septenfasciata) and the African Mgratory Locust (Locusta
mgratoria mgratorioides). Localized activity of the Red Locust
occurs relatively often, and sonme spot treatnments are usually
required. 1In recent years, however, mgrating swarns of both
speci es have caused problens in Malawi. Breeding areas of the
Red Locust are in the southern part of the country, and
i ntervention agai nst these popul ati ons was necessary in 1997. In
previ ous years, control had been required for swarns of both
species entering the southern part of country from Mozanbi que.

Recent outbreaks were controlled by teanms fromthe
Departnents of Agricultural Research and Technical Services
(DARTS) and Agricul tural Extension Services (DAES) of the Ml aw
Mnistry of Agriculture (MOA) with assistance fromthe
I nternational Red Locust Control Organization - Central and
Sout hern Africa (IRLCO - CSA). MOA teans have the capacity for
ground- based control operations under |ocust popul ation
conditions which are not at emergency levels, and there is only
limted response capability for outbreak energencies of short
duration or within limted areas.

Much of the discussion in this Supplenentary Environnent al
Assessnent (SEA) will be directed towards the two | ocust species
cited above. However, the discussions herein need not be [imted
to a specific pest or region of the country, provided that
consideration is given to the climatic, biological, and
environnental diversity of Malawi. Additional rel evant
i nformation should be added to this SEA as needed, as this is a
dynam c, rather than static docunent. As it is part of the PEA,
bot h docunents shoul d be consulted during all planning and
operational stages of inplenentation.



Survey and i nredi ate treatnent operations are considered
forenpst in preventing | ocust or grasshopper outbreaks.
Prevention is the key to reducing crop | oss and pest control
operation costs. Early season intervention requires considerably
| ess pesticide than | ate season energency operations, and
therefore has | ess inpact on the environment.

Pesti ci de managenent nust be a priority in control operation
prograns. Because m sused pesticides affect both the environnent
and crop production in ternms of increased costs, any control
program nmust consi der possi bl e consequences carefully. Pesticide
cont ai ner di sposal nust be conducted so as to elimnate food or
wat er storage in used containers. In this regard, supportive
| egi sl ation and regul ati ons nust be enforced to pronote sound
managenment practi ces.

Training should be part of any USAID assi stance program
Pesticide safety and the environnmental effects of pesticide use
and m suse shoul d be conveyed to MOA personnel and the genera
public through education and public awareness canpai gns. Farnmer
training and Village Brigades can be an inportant part of
managenent operations, and should be stressed.

The Mal awi DARTS shoul d inpl ement a | aboratory anal ysis
programto nonitor pesticide formulation quality, environnental
resi dues, and effects on non-target species and the environnent.
Anal ysis of blood cholinesterase (AChE) testing in pesticide
handl ers and applicators is strongly recormended. The |evel of
AChE shoul d be determ ned prior to pesticide application, and
routi nely done thereafter.

Envi ronnent al awar eness i s enphasi zed. Fragile ecol ogi cal
areas need to be protected from pesticides, as the inpact can be
both dramatic and | ong-lasting. Buffer zones of at least 2.0-2.5
kil ometers surroundi ng ecologically sensitive areas should be
supported in any U S.-funded control operation. Because of the
Mal awi ' s great environnental diversity and the inportance of
wildlife to Malawi's ecol ogy, this docunent reconmends that U. S. -
funded assistance in |/g managenent pronote alternatives to the
use of chem cal pesticides. Several strategies exist which can
allow for substantial |1/g control; this SEA recomends that FAO
take a lead in this area, because of that organization's
consi derabl e experience with such efforts in Africa and Asi a.

Monitoring of pesticide effects on non-target species and
t he environnment should be included as an integral part of any
pesticide use program Monitoring results should be used in the



pl anni ng and operational phases of future |ocust control prograns
to adjust or curtail environnentally danmagi ng operations.

USAI DY Mal awi ' s action on GOM requests for assistance shoul d
be based on evidence that a strategically-organized response pl an
has been devel oped which incorporates the principles of
preparedness, mtigation, and safety drawn fromthis SEA,
particularly in those aspects involving pesticide use. Provision
of equi pnent or chem cals should be contingent on availability of
adequatel y-trai ned and qualified personnel for nanagenent
oper ati ons.



2.0 PURPCSE AND PROCEDURES

2.1 Background

Wth the major upsurge of the Desert Locust (Schistocerca
gregaria) in Africa beginning in |late 1986 and lasting into 1989,
and extensive grasshopper (nunerous species) outbreaks throughout
the Sahel from 1986 through 1989, the U S. governnment was call ed
upon by concerned African nations to assist with technical
expertise and needed materials in the managenent of these
insects. In 1987, the Adm nistrator of the U S. Agency for
| nternati onal Devel opnent decl ared an energency wai ver of the
agency's environnental procedures governing the provision of
pesticides. The waiver permtted USAID to provide assistance for
procurenent and use of pesticides for |I/g control w thout ful
conpliance with the Agency's environnental procedures. The
Adm ni strator's wai ver expired on August 15, 1989.

Wth the expiration of the Admnistrator's waiver, any
subsequent USAI D assi stance in procurenent and use of pesticides
must fully conply with the Agency's environnental procedures. In
1989, a Programmatic Environmental Assessnment (PEA) was
conpl eted. The PEA, and the country-specific Supplenentary
Envi ronnental Assessnents (SEAs) will serve as the basis for
t hese regul atory procedures. The SEAs contain specific
envi ronnmental information for each country invol ved, and provide
gui dance on environnental |y sound nanagenent procedures. SEAs
have been conpl eted for nost of the Sahelian countries and many
countries in the southern part of the continent.

G ven the periodic nature of | ocust outbreaks, and the
cyclic population fluctuations of grasshoppers, control canpaigns
for these insects are likely to continue indefinitely. Locusts
and grasshoppers are part of the ecology of the African
continent, and will readily take advantage of agricultural crops.
Control neasures nust nmanage problematic insects at economcally
reasonable levels in regard to crop loss, rather than try to
achi eve exterm nation. |In recent years, Malawi Plant Protection
Services (PPS) has found itself involved routinely in at |east
[imted control of |ocusts and grasshoppers; and in 1997
intensive intervention was required agai nst swarns of Red Locusts
and out break popul ati ons of G een Gasshoppers. In light of this
recent trend inl/g activity, it beconmes critical to both
USAI DY Mal awi and to PPS that an SEA is in place, should
assistance in |/g control be required. A goal of any U S. -funded



assi stance in |/g managenent should be sustainability of
operations by the Mal awi MOA

Because of both the periodic and cyclic abundance of |ocusts
and grasshoppers, and their potential inpact upon food supplies,
it is likely that requests for USAID technical assistance, aerial
application services, commodities, equipnent and/or insecticides
will continue. While it is likely that nost of these requests
Wil be related to the use of chemicals for control operations,
it is inportant that USAID take the lead in investigating and
providing alternatives to chem cals which have a potenti al
negati ve environnental inpact. Should USAI D/ Mal awi choose to
provi de chem cal pesticides, the Environnental Procedures in
Regul ation 16 (22 CFR 216) nust be followed. Along with the PEA,
this docunent fulfills the requirenments necessary to all ow USAI D
to provide assistance to Malawi. Because |ocust control
operations would nost |ikely be concentrated in the southern
parts of the country, this SEA enphasizes, but does not restrict
itself to, those parts of Ml aw .

2.2 Drafting Procedures

USAI D Envi ronnental Procedures (22 CFR 216.3(a)(4),
descri bes the process to be used in preparing an Environnental
Assessnent. The rational e and approach for the country-specific
SEA are outlined in cables 89 State 258416 (12 Aug. 1989) and 89
State 275775 (28 Aug. 1989).

This draft SEA for the country of Malawi was produced in
July, 1997, by AID)W (AFR/ DRC) contractor David Evans with
assi stance from Stephen E. C. Shunba, Agricultural Specialist,
USAI DY Mal awi .  Assistance in the formof contacts within the
Mal awi gover nnent was provided by Defrea V. Kanpani, D rector of
Agricul tural Extension Services, Mnistry of Agriculture.

Interviews were held with representati ves of Ml aw

gover nment agenci es, NGOs, other donor governnents, FAQO and
UNDP

2.3 Previous Assessnents
The previous assessnent concerning this subject, and the

primary supportive docunent, is the Programmatic Environnent al
Assessnent (PEA) for Locust and G asshopper Control in
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Africal Asia (TAVMS/ ClI CP, 1989). The PEA covers grasshopper and

| ocust control operations in Africa and Asia. This SEAis a
suppl emrent to the PEA, and should be considered an integral part
of the PEA: it concerns the country-specific environnental issues
not addressed in the PEA

O her assessnents regarding | ocusts or grasshoppers include:

(1) The Africa Energency Locust/ G asshopper Assistance M d-
term Eval uation. (with specific-country case studies for
Chad, Mali, Niger, Mauritania, and Cape Verde) (Appl eby,
Settle & Show er, 1989);

(2) Final Report on the Handling of Pesticide in Angl ophone
West Africa. (Youdeowei, 1989, FAO Conference report,
Accra , Ghana);

(3) Final Report on Pesticide Managenent in Francophone West
Africa. (Al omenu, 1989, Report to the FAO Conference at
Accra, Chana);

(4) Draft Environnmental Assessnent of the Tunisia Locust
Control Canpaign. (Potter et al, 1988);

(5) Suppl enentary Environnental Assessnents for the
countries of Botswana, Burkina Faso, Caneroon, Chad,
Eritrea, Ethiopia, The Ganbia, Kenya, Mdagascar, Mli,
Mauritani a, Mzanbi que, N ger, Senegal, Sonalia, Sudan,
and Tanzani a.

These docunents have been used freely in the preparation of
this assessnent and are often relied on wthout citation.
I nternal USAI D/ Mal awi data are used without citation. O her
rel evant docunments are cited in the text when supportive data are
used.

In addition to the above | ocust-specific docunents, there
are ot her docunents which concentrate on pest managenent and
agricultural issues or environnental and bi ol ogi cal aspects of
Mal awi . Agricul tural production and pest information is found in
Mnistry of Agriculture: GQuide to Agricultural Production in
Mal awi 1993-1994. Country-w de regional conparisons of food crop
production are presented in the Mnistry of Econom c Pl anning and
Devel opnent: Food Security and Nutrition Bulletin. 1995.

M nistry of Econom c Pl anni ng and Devel opnent: Econom c
Report. 1997 provides current information on changing
agricultural trends as well as prognoses for devel opnent of
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tourismin Malawi. Departnent of Research and Environnental
Affairs: Malaw National Environmental Action Plan. Volune 1
The Action Plan. 1994 and National Environnmental Policy. 1996
sumari ze environmental conditions in Malaw and gover nnment
environmental policies. These docunents are fully cited in the
Ref erence section 5.0, and should be consulted for further

i nformation.

2.4 Environnental Procedures.

It is USAID policy to ensure that any negative environnent al
consequences of an USAID-financed activity can be identified and
mtigated to the fullest extent possible prior to a final funding
and i npl ementation decision. This docunent covers specific
envi ronment al consequences involved with chem cal pesticide use,
and necessary safeguards and mtigation for any future control
prograns. In addition, alternatives to chem cal pesticide use
are highly recormended when appropriate, and considered to be
part of an overall integrated pest managenent (IPM program

Al t hough Mal awi does not have procedures precisely
equi valent to the National Environnental Policy Act (NEPA) or
USAI D Envi ronnmental Procedures, it does have sets of regul ations
governing the substance of such prograns. These are covered in
the foll ow ng section. USAID Environnental Regul ations and
Procedures are likely to be controlling for the present because
they are nore conprehensive and nore applicable to USAI D prograns
and projects.

2.5 Ml aw Environnental Procedures.

2.5.1 Malaw Pesticide Regul ations.

To facilitate proper and safe use of pesticides, regulations
are necessary which cover inportation of pesticides, distribution
to agricultural areas, actual use of the pesticide, and di sposal
of unwanted pesticide and used containers. Legislation on
pesticide use, inportation, nmanagenent, registration, and inpact
monitoring is in draft form (Section 40, Act No. 23); and
approval by Parlianent is expected during 1997. This proposed
Pesticide Act is based on the FAO International Code of Conduct
for Distribution and Utilization of Pesticides. Pesticide
imports, distribution, quality assurance, and | abeling have been
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virtually unregul ated for the past several years. Upon Malaw's
recent denocratization with its ensuing trade |iberalization,
previous inport restrictions have been greatly rel axed, and nuch
pesticide enters without restrictions on use, storage, or

| abeling. Much of this material is readily available on the
street.

G ven the current climte of |ack of regul ati on, adoption of
formal legislation will considerably enhance agricul tural,
environnmental , and public health policies in Malawi. The
Pesticide Suppliers Association of Malaw (PSAM is a private
sector group forned in the late 1980s in response to GOM s pl ans
to institute regulations. Now it constitutes a self-regulating
body with its own code of conduct (based on FAO standards). Once
pesticide legislation is instituted, group nenbers hope to be
able to assist one another in conplying with GOM regul ati ons.

This SEA comends GOM for proceeding with potentially
effective pesticide |egislation, and supports placing high
priority on instituting enforcenent procedures. Enforcenent of
pesticide legislation will require personnel who have received
adequate training in pesticide use, recognition, and |abeling.

A U S. pesticide contribution to Malawi, or a U S.-funded
pesticide purchase in Malawi, will be controlled not only by
applicable Malawi |aws and regul ations, but also by U S.
pesticide regul ati ons and procedures, as described in the PEA
In this regard, only those pesticides listed in the PEA, or
anendnents thereof, are acceptable unless this SEA is anended to
cover possible environnmental inpact which may result from use of
that particular pesticide. Pesticides used in a U S. operation
are to be used according to |abel instructions only. Used
pestici de containers and any unwanted pesticide resulting froma
U. S. -funded operation nust be di sposed of properly and safely.
No U. S. funds shall be used to purchase, transport, or apply any
pesticide that has been banned in the United States. This
especially includes chlorinated hydrocarbons such as dieldrin and
| i ndane.

2.5.2 Oher Environmental Regulations in Ml aw .

Al t hough responsibility for environnental protection is
di vi ded anong several different Mnistries in Ml aw,
environmental policy is overseen by the Departnent of
Environnental Affairs in the Mnistry of Forestry, Fisheries, and
Environnental Affairs (MFFEA). The deci sion-nmaki ng body w thin
the Departnent is the National Council for the Environnent, which



is also responsible for enforcenent. This National Council is
supported by a Technical Conmittee on the Environnent, which has
directors for specific areas, e.g. forestry, natural resources,
on subcomm ttees. Specific subcomm ttees have been desi gnated

for wetlands and biodiversity. The National Council instructs
the Technical Commttee to assess specific issues and report back
to the Council, which can then proceed with enforcenent.

Recent restructuring of the GOM along with the fact that
envi ronmental concerns fall under different authorities, has
caused blurring of responsibilities, overlaps, conflicts, and
difficulties in enforcenent. Sone |laws are not strictly enforced
sinply because of lack of institutional support and adequately
trai ned personnel.

In 1994, as a sighatory to Agenda 21 of the United Nations
Conf erence on Environnment and Devel opnent, GOM produced a
Nat i onal Environmental Action Plan (NEAP). The goal of the NEAP
is to provide a framework for integrating environnent in the
overal | soci oeconom c devel opnent of the country. GOM publi shed
i ts NEAP-based National Environnental Policy in 1996. A draft
act based on the NEAP (Act No. 23), deals with such cross-
sectoral issues as overall environnental policy fornulation,
envi ronnment al planning, environmental quality criteria and
standards, environmental inpact assessnent, pollution,
institutional coordination and conflict resolution, and
nmoni toring of inplenentation of environmental policies by
sectoral agencies. FAO international standards are used in nuch
of the proposed | egislation, but these are being revised to be
specific to Malawi. Passage of Act No. 23 by Parlianent is
anticipated for 1997.

The proposed | egislation appears adequate, and Act No. 23
will greatly inprove the coordination of environnental policy in
Mal awi . A notable feature of this act is the formalization of
the need for presentation of Environmental |npact Assessnents
al ong with project proposals which have environnental
inmplications. Act No. 23 is far-reaching in its scope and
codi fies a nunber of issues which have not been regul ated for the
past several years. One of the major future tasks for the
Department of Environnmental Affairs is public education on
envi ronnmental issues. The Departnent is comrended for publishing
its Adm nistrative Quidelines for Environnmental |npact Assessnent
in January 1997.

The organi zati on responsi ble for managi ng Malawi's park and

reserve systemis the Departnent of National Parks and Wldlife
(DNPW in the Mnistry of Tourism National Parks, and Wldlife.
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Par ks and reserves occupy 11.6%of Malawi's total |and area. A
maj or role of DNPWis that of coordinating all matters concerning
wildlife and national parks. DNPWs objectives include
conservati on and managenent of the natural environnments of Ml aw
and their flora and fauna. Parks and reserves are protected
under Part VII (Environnmental Managenent) of Act No. 23: Sections
32(Environnental protection areas), 33 (Environnental protection
orders), 34 (Enforcement of environnental protection orders), 35
(Conservation of biological diversity, and 36 (Access to genetic
resour ces).

Any USAI D funded prograns involving pesticide use for |ocust
or grasshopper control should follow Mal awi regul ations
concerning the protection of designated areas. |In that regard,
this SEA supports the GOM comm tnent to protect the natural
envi ronnment, and adopts any conditions to be nmandated by GOM
[imting the use of pesticides, and al so concurs in any
desi gnat ed zones that are protected from pestici de use.

3.0 PRQIJECT DESCRI PTI ON

3.1 Malawi Environmental Profile

Malawi lies in the southern half of Africa between
l atitudes 9"22' and 17'7'S and bet ween | ongitudes 32"40' and
35"55'E.  Its north-south length is about 900 kmand its width
vari es between 80 and 160 km The total area is 118,483 knt --
about the size of Pennsylvania. It is a |andlocked country,
bordered by Tanzania to the north, Mzanbique to the east, south,
and west; and Zanbia to the west. The geography of the country
is dom nated by Lake Malawi, the third |l argest |lake in Africa and
the eleventh largest in the world. The | ake extends 568 km al ong
the length of the country and varies between 15 and 80 km wi de.
Mal awi contains sone of the world's nost inportant wetl and
xecosystens, including the shoreline plains of Lakes Ml aw ,
Chiuta, and Chilwa, and the marshes of the Shire River system

Lake Malawi and the Shire R ver are part of the G eat
African Rift Valley system On either side of the rift abrupt
escarpnents rise to highlands. The west highlands include the
Nyi ka, Vi phya, and Dedza pl ateaus. The highlands in the east
i nclude the Shire highl ands, Zonba pl ateau, and the Mangochi and
Nami zimu hills. The eastern highlands continue northwards into
Mozanbi que, and eventually into Tanzania. Behind the rift edge
hi ghl ands the | and descends gently to the Central African Pl ateau
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at el evations around 1000 m The Lil ongwe and Kasungu plains are
representative of this topography. The |owest el evation of about
37 mis on the Rift Valley floor at the extrene south, and the

hi ghest point is Milanje Muntain (3050 n), an ancient vol canic
pl ug standing on the plateau to the southeast, and the hi ghest
point in central Africa.

Malawi s climate is greatly influenced by the | ake and by

el evation. |In essence there are three seasons: cool and dry from
May to August, warm and dry from Septenber to Novenber, and warm
and wet from Decenber to April. The annual rainfall ranges from

600 to 1800 mm and is generally greatest at higher elevations,
and least in the Lower Shire Valley and the Chitipa plain.

Hi ghest tenperatures are in the Rift Valley where they may
approach 40"'C during COctober and Novenber. |n cool er nonths,
frost is quite common on the higher plateaus.

Predom nant vegetation of Malawi is the savanna woodl and,
adapted to the five-nonth dry season. Evergreen forests are
found in river valleys or nountainous regions where water is
plentiful. Gasslands are found on hi gh pl at eaus.

Mal awi ' s popul ation of about 10.3 mllion, growth rate of
2.9% per year, and limted | and resources conbine to nmake it one
of the nost densely popul ated countries in sub-Saharan Africa
relative to the anmount of arable |and avail able. About 90% of
the population is rural and dependent on agriculture, which
enpl oys al nost 85% of the |abor force. The country depends on
i ncreased production to support its grow ng popul ation, and there
will likely be an increased dependency on pesticides in order to
optim ze yields.

Current environnmental issues of inportance are also
popul ation-rel ated: | and degradation; deforestation; water
pollution fromagricultural runoff, sewage, and industrial waste;
and siltation of fish spawni ng grounds.

3.2 Agricultural Resources

Al though rainfall varies, nost parts of the country receive
sufficient rain for dryland farm ng (except during drought
periods, as in recent years). The wide range in climte enabl es
Mal awi to grow both tropical and sub-tropical crops. Most cash
crops arise fromthe estate sector, with the major ones being
t obacco, tea, coffee, and sugar (Table 1). The snall hol der
sector, which accounts for roughly 90% of the total popul ation,
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Table 1. Exports by Main Commodities, 1993-97
(% share of total val ue)
(GOM Econom ¢ Report. 1997)
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Table 2. Smal |l hol der Crop Estimtes for Major Crops, 1992-96
(GOM Econom ¢ Report. 1997)
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Figure 1. WMaize Production per Agricultural Devel opnent Division
(GOM Food Security and Nutrition Bulletin. 1996)
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Figure 2. Production of O her Food Crops, 1992-96
(GOM Food Security and Nutrition Bulletin. 1996)
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depends on nmaize for its staple food and as a source of cash
income in nost parts of the country. Lilongwe and Kasungu
Agricul tural Devel opnent Divisions are the maj or mai ze- produci ng
areas, contributing about half the country's entire mai ze out put
(Fig. 1). Inportant secondary crops in various areas are mllet,
sorghum rice, bananas, groundnuts, and beans/pul ses. These
food crops al so serve as inportant sources of cash incone.
Tobacco and cotton are inportant incone sources within the
smal | hol der sector.

The country's food and agricul tural problenms have been
intensified by three serious droughts in the past four years.
Since the first major drought in 1991-92, growers have been
encouraged to diversify agriculture with drought-resistant root
crops. In this time, the area planted to cassava has increased
by 81% and that planted to sweet potato has increased by 240%
(Fig. 2). These crops have now entered the cash market,
especially in poorer urban areas. Production of sorghum and
mllet has also increased steadily (Table 2).

3.3 Agricultural Pests

3.3.1 Locusts and G asshoppers

The insects considered in this docunent are |ocusts and
grasshoppers. The | ocust pest species of greatest inportance in
Mal awi is the Red Locust (Nonmmdacris septenfasciata). Swarns of
the African Mgratory Locust (Locusta migratorioides) have al so
caused serious damage in the country. |In addition, there are a
nunber of grasshopper species which can becone pests dependi ng on
envi ronnmental conditions. The nost danmaging is the G een
G asshopper (Honorocoriphus nitidulus vicinus) which can occur in
popul ati on concentrations throughout the entire agricultural
regi on and has been particularly inportant in the north and the
south as a pest of rice and countryw de on sorghumand mllet.

The two | ocust species are characterized by mgrating
gregarious swarns, yet they are ecologically distinct:

Red Locusts breed in the wetland plains surroundi ng Lake
Chilwa and in the lower Shire River valley, in the southern
region of the country. Vwaza Marsh, in the north, is a
possi bl e breeding area. Fromthese breeding areas, swarns
then have access to the entire country (Fig. 3). It is
potentially the nost inportant pest species in Ml aw
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because of the extensive damage it can cause within a short
period of time. Fortunately the breeding areas are known,
so that nonitoring can be done effectively. Red Locust
swarns al so nove into Malawi from Mozanbi que, where control
in breeding areas has been problematic. Mgratory swarns
can occur as |late as Novenber (during maize planting),

al t hough the main season of swarmactivity is April-June,
with nmonitoring and control in breeding areas beginning in
January.

African Mgratory Locusts breed in sem -desert conditions
and are | ess geographically restricted by suitable breeding
areas than Red Locusts. Breeding does not occur in Ml aw ,
and swarns historically have crossed into the southern
region of the country from Mozanbi que. The season of
activity is Cctober through April.

Sonme | ocalized activity of Red Locust occurs every year, and
spot treatnents are frequently required. Wde-ranging
i nfestations of both species are nore sporadic. G asshoppers
will be found in Malawi at varying |levels of infestation every
year. Agricul tural Devel opnent Division (ADD) field personnel
can make deci sions on spot treatnent of |ocusts and grasshoppers.

3.3.2 Oher Pests

Areas which are vulnerable to |I/g attack are al so threatened
by ot her pests of concern to growers and PPS. MOA's assessnent
of the rank order of inportance of the country's agricul tural
pests is:

1) Red Locust

2) African Arnyworm ( Spodoptera exenpta) is very destructive
to mai ze, rice, wheat, sorghum and mllet. 1t has becone
an endem c pest: it causes | osses every year, and the attack
can be sudden. A mmjor attack occurred in the Nov.-Jan.
growi ng season, 1993-94, with a secondary attack in the July
"showers season."” Popul ations are nonitored country-w de,

al t hough use of pheronone traps has been di sconti nued.

3) Larger Grain Borer (Prostephanus truncatus) causes close
to 50% after-harvest |oss on stored grains. It cane into
the country fromthe north, but is now distributed

t hr oughout Mal aw .
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4) Arnored Cricket (Acanthoplus spp.) frequently causes
damage to the namize crop and is often active at the sane tine as
t he Red Locust.

5) Quelea (Quelea quelea) is regarded as an inportant
pest of sorghum mllet, and rice.

6) Tobacco Beetl e (Lasiodernma serricorne) is emerging as an
i nportant stored product pest of the major cash crop in
Mal awi .

3.4 Locust Managenment - Overview

3.4.1 Past Locust Canpaigns

The two | ocust species discussed in this docunent are normnal
parts of the biological systemin Central and Southern Africa.
Periodi c upsurges and m grations occurred even before the
i ntroduction of extensive agriculture. Wth the introduction of
agriculture, however, these insects, along with other species
that are considered "pests,"” could readily take advantage of crop
lands in the path of the mgrations.

Red Locust control may be required nearly annually in the
sout hern Mal awm breeding areas. Limted operational assistance
in Red Locust control has been available fromthe International
Red Locust Control Organization - Central and Southern Africa
(ITIRLCO-CSA). IRLCO-CSA is an Africa Devel opnent Bank-funded
regi onal | ocust control organization; there are nine nmenber
countries: Botswana, Ml aw , Kenya, Myzanbi que, Swazil and,
Tanzani a, Uganda, Zanbia, and Zi nbabwe. Two aircraft and a
helicopter are available, as is survey and forecasting
i nformati on (APPENDI X D).

In May of 1997, six Red Locust swarns and one concentration
in the Lake Chilwa plains were controlled by fixed wing aircraft
from | RLCO CSA, using Fenitrothion 96% G ound control had
previ ously been carried out by PPS agai nst hopper bands in the

Lake Chilwa Plains. |IRLCO CSA carried out aerial operations
agai nst both Red Locust and Arnored Cricket in the previous
season. In Cctober 1996, MOA contracted with a private aeria

control service for operations in the breeding areas because of
unavail ability of IRLCO CSA aircraft (APPENDI X D and E)

African Mgratory Locust outbreaks occur occasionally from
breedi ng areas outside of Malawi. A 1993 outbreak in the Shire
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Figure 3. Red Locust Breeding Areas, Ml aw
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Val l ey Agricultural Devel opment District (SVADD) was controlled
using Fenitrothion 96%for aerial treatnment and 50EC for ground
spraying. Aerial spraying was conducted by | RLCO CSA assisted by
Mal awi PPS. G ound spraying was done by the Departnent of

Agricul tural Extension Services (DAES).

The recent outbreaks were controlled by MOA teanms operating
in the affected areas, with assistance by I RLCO CSA. Because of
financial constraints in recent years, chem cals used (and
frequently aviation fuel) were supplied by MOA. During the
| ocust managenent prograns, equi pnent and chem cal s were kept at
Bvunmbwe Agricultural Research Station and at ADD offices in the
areas of the country affected. Chemcals for the canpaign were
not stored in the field for |Iong periods, but were distributed
from DARTS Agricultural Research Station at Chitedze in
operational quantities. Mst quantities remaining at the end of
the canpaign were returned to Chitedze and Bvunbwe.

3.4.2 Crop Loss Assessnent

In considering | ocust danage to agriculture, there is a
basi ¢ assunption that these insects cause significant crop |oss
and therefore nust be controlled. The anount of crop yield that
is lost due to an infestation of these insects is a particularly
i nportant paraneter, and should be determ ned as soon as possible
to assist in the decision as to both the |evel of funding needed,
and the amount of pesticide to be discharged into the
environment. Crop loss information is therefore needed to guide
both the Mal awi MOA and USAID (as well as other donors) in the
| evel of response which may be needed. Once infestation |levels
can be related to yield | oss, managenent operations can be nore
realistic in determining the | evel of effort needed.

In addition to national aggregate crop | osses, consideration
al so needs to be given to the social and econom c costs of grain
di stribution even when |osses to individual farnmers or vill ages
may be small. Even if the overall crop loss is |ow, sone
| ocal i zed areas may experience high | osses. Costs of grain
transport over |ong distances nmay be nore prohibitively expensive
than those of a | ocust/grasshopper control program Losses in
grasslands are nore difficult to assess than in crop | ands,
because i npacts are on wandering grazing animals, and thus
sonmewhat i ndirect.

Crop | osses can vary geographically, with extrenme damage

occurring near areas which seem untouched. Regional information
on crop productivity, I/g infestation |evels, and efficacy of
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control efforts needs to be conpiled and anal yzed over a period
of years in order to obtain nore precise estinmates of | ocust
managenent program cost effectiveness. This SEA strongly urges
that such data collection and anal ysis be undertaken.

3.4.3 Predictability/Breadth of Operations

Locust infestations are difficult to predict in advance.
Rainfall distribution is influential, but |locusts often occur in
patterns not easily related to any obvi ous environnent al
determ nant. Because of this unpredictability, surveillance is
essential for designing tactics to maintain |ow | ocust
popul ati ons and prevent outbreaks. As rainfall and the
vegetation that follows it are inportant factors, renpote sensing
techni ques and satellite-derived G eenness Maps may be useful as
addi tional guidance to supplenent field surveill ance.

Field survey is essential in |ocust nanagenent prograns, and
nmust be given high priority by both MOA departnents and assi sting
donors. Included in the survey program nust be a sound know edge
of pest biology and an understandi ng of the inpact of
environnental conditions. Survey results need to be relayed to
DARTS in Lilongwe in a tinmely manner, in order to allow
admnistrators tinme to direct |ogistical operations and obtain
needed materials (APPENDI X C)

Al t hough sone survey and operational assistance nay be
avail able from | RLCO CSA, the organi zati ons responsi ble for major
control activities are MOA's DARTS and DAES. Al though these
personnel have sonme of the expertise needed for a responsible
managemnment canpai gn, additional training prograns should be
considered. DARTS is responsible for planning, survey,
operational control and canpai gn assessnent, and DAES personnel
must be trained to use pesticides in a safe and environnental |y
sound manner.

In instances of a |ocust energency, the MOA shoul d be
encouraged to work closely with | RLCO CSA and the donor community
to insure that duplication of unneeded material or pesticide
donations and excess stock buil dup do not occur.

3.4.4 Level of Infestation
Grasshoppers and | ocusts vary over a range of popul ation

levels in their natural habitat, depending upon rainfall and
ot her environnental conditions. A mgrating infestation of
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| ocusts, dependi ng upon wi nd conditions and novenent patterns,
can have a significant inpact on agriculture. For grasshoppers,
crop infestation | evels depend upon the nuneric density and life
stage of the insect. In Malaw , grasshoppers may be a problemin
sone regions every year. Locusts, however, are w dely periodic
and can fluctuate greatly over tine periods of five to ten years,
if not |onger.

For managenent planni ng purposes, inpact on ultimate crop
yield has been divided into four infestation |l evels. Note that
these levels are quantified in relation to the intervention

threshold | evel. The intervention threshold (also called
econom c threshold ) is very specific to the crop, life stage of
crop, insect species, and insect life stage. This concept is

di scussed in nore detail in section 3.5.5 of this docunent.

Level O describes a "normal" density of |ocusts or
grasshoppers. In this regard, |ocust and grasshopper density
levels will be below the intervention threshold | evel for a given
species. Crop losses fromthis |evel of infestation are m nor
and |l ocalized. The PPS is capable of carrying out any needed
treatment prograns w t hout donor assi stance.

Level | describes a situation with | ocust or grasshopper
popul ations at levels which will require additional donor
assistance to avoid crop loss. In this case, pest densities wll

be at or slightly above intervention threshold |evels. The PPS
may need assi stance to cover additional costs, including
mat eri al s and equi pnment needed to reduce popul ation |evels.

Level 11 describes high | ocust or grasshopper densities with
| arge nunbers in both crops and pasture |lands. Here, |I/g
densities will exceed the intervention threshold |evel. The
capacity for PPS managenent will |ikely be exceeded. Significant

crop loss is probable w thout additional donor assistance and
i ntervention.

Level |11 describes a situation involving very high |ocust
or grasshopper popul ati ons extending over a |large area. Again,
densities exceed the intervention threshold. This situation wll
requi re consi derabl e donor assistance and intervention to avoid
| /g outbreaks and substantial crop | oss.

Because of the conplex effects of crop | oss, investnents by
donors at each of the four intervention levels may be justified.
At each | evel, assistance which builds sustainable infrastructure
woul d be nost appropri ate.
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3.4.5 Thresholds of USAI D Assi stance

The MOA is expected to maintain an ongoi ng i nsect nmanagenent
program during periods of normal pest |levels. This program
shoul d include efforts to reduce human health risk, protect
environnmental |y sensitive habitats, and mnim ze pesticide use
t hrough use of cultural, biological and traditional neans of
control. In decisions on assistance to the MOA for |ocust or
gr asshopper managenent activities, USAID Malaw w ||l exam ne both
the pest situation and the capabilities of the MOA. Deci sions
will be made in such a way as to mnimze the anount of pesticide
used.

| f USAI D/ Mal awi does choose to participate in an assistance
program it is inportant that support be coordinated with other
donors and the GOMto achieve a reasonabl e and bal anced program
Assi stance for such a program shoul d enphasi ze the principles of
| nt egrated Pest Managenent (IPM (as discussed in section 3.5.5),
in that all avail abl e managenent resources shoul d be consi dered.

Wil e probable crop loss will be a criterion for USAI D/ Mal aw
i nvol venent in control efforts, sustainable infrastructure
devel opnent and cost/benefit ratio will also be consi dered.

Partici pation by USAI DY Mal awi in enmergency operations will be
carefully tenpered with an exam nation of what |ong-term benefits
w Il be achieved in addition to an insect popul ati on decrease.
Because use of pesticides in Malawi has been increasing over the

| ast few years, USAID/Malawi wll assist primarily with a program
enphasi zi ng effective survey procedures and use of non-chem cal
control nethods.

The | evel of USAID/ Mal awi participation in a |I/g managenent
program shoul d not only be related to the extent and severity of
the problem but also to the extent such assistance will yield
greater sustainability of MOA prograns. The actual |evel of
intervention assistance will depend upon a nunber of vari ables,
i ncluding insect density, crop conditions, MDA response
capability, environnental conditions, and the potential for a
maj or outbreak. It is highly recomended that USAI D/ Mal aw
request technical assistance from A D Wor |IRLCO CSA in making
t hese determ nations.

Prior to inplenentation of |/g assistance, a thorough
anal ysis of needs is necessary. |In evaluating areas of
assi stance, USAI D/ Mal awi shoul d be responsive not only to
requests of the GOM but nust further ascertain what materials
the PPS and | RLCO CSA al ready have, and what other donor-
supported prograns are planned or inplenented. Supplying PPS
wi th an overburden of pesticides, unneeded materials, or poorly
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pl anned training wll not assist in managi ng | ocusts or

grasshoppers. In addition, an independent verification of pest
identity, density, and potential inpact should be nmade by a
qualified technician prior to fund commttal and allocation. 1In

this latter regard, USAID Mal awi m ght request assistance from
Al D) Wor | RLCO CSA

3.4.6 Disaster Level of USAID Participation

Shoul d a substantial and extensive | ocust or grasshopper
out break occur in Malawi, a |large scale operation my be needed
as a last resort to protect crops and reduce pest popul ation
| evels. At such a level of intervention, risks to humans and the
environment will be high, but the alternative of substantial crop
| oss may nake intervention unavoi dabl e.

In a situation calling for large-scale intervention, al
possi bl e saf eguards nust be instituted, with control operational
decisions built on the follow ng hierarchy: 1) crop protection,

2) environnental protection, and 3) pest popul ati on reduction.
This ordering places the highest priority on crop protection, and
the | owest on reduci ng pest popul ations (where the focus is on
future generations of a pest species, population reduction of the
present generation has not proven effective).

During | arge-scale operations, there is likely to be an
i ncrease in accidents, pesticide overuse, and application of
incorrect fornulations. The phenonenon is due primarily to the
much greater use of pesticides and the pressure of panic
treatments at these tinmes. The nost inportant function of the
GOM under these conditions is to institute greater |ocal control
(for exanple, use of Village Brigades), and to conmuni cate
effectively with the affected population. GOMw || need to
descri be the necessity of the energency neasures, and ensure to
t he extent possible the safety of the population and the
environnent. Operations at a local |evel, acconpani ed by
appropriate training in pesticide use and safety, is greatly
preferred to massive treatnments by large aircraft.

The position of USAID/ Malawi is to support the judicious use
of such chem cals for the control of food crop-threatening pests.
The first line of defense nust be field survey work to nonitor
the popul ation |l evel of a particular pest. Proper nonitoring
wll 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 mgration has occurred. The second |ine of defense
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is spot treatment via ground applications. This strategy

i nvol ves personnel -i ntensive neasures to directly attack sites of
the infestation at early stages of the insect life cycle. Aerial
application is considered a last resort. This control neasure is
used when all others have proved ineffective or when the

magni tude of the threat exceeds the response capacity of MOA

t hrough ground control operations.

3.5 Locust Managenment - QOperations
3.5.1 MOA Crop Protection

Crop protection responsibility falls within two Departnents
within MOA: Agricultural Extension Services (DAES) and
Agricul tural Research and Technical Services (DARTS). Pesticide
and equi pnment recommendati ons are nmade by DARTS, and survey and
operations are the responsibility of DAES. DARTS and DAES are
capabl e of carrying out insect managenent and crop protection
activities when | ocust or grasshopper population |evels are | ow
(levels O or 1, section 3.4.4). It may be appropriate to provide
assi stance progranms to the MOA at this level, particularly in the
formof training, the goals of any such assistance being to
i ncrease sustainability of the MOA infrastructure. Although
action plans nmay be devel oped annual |y by DARTS, material and
equi pnent al |l ocations are bel ow t hose needed to control
substantial nunbers of swarm ng |locusts. Wth vigilant survey
and managenent prograns, |ocusts and grasshoppers can be
mai nt ai ned at | ow popul ation | evels.

Active survey and early season managenent can save val uabl e
funds and resources over the long-term conpared with costs of
short-term energency operations. |RLCO CSA has been a val uabl e
resource for survey information and early intervention in this
regard. However, additional donor assistance nmay be required if
I/g infestation | evel s exceed the capacity of PPS. Concerning
U. S. -funded assi stance invol ving pesticides, the information,
recommendati ons, and regul ati ons discussed in this SEA and the
PEA nust be observed and reckoned wi thin project design and
i npl enent ati on.

| deal |y, by devel oping a strong base of trained personnel
and a well-mai ntained fleet of vehicles and equi pnent, the MOA

will be able to hold inpending grasshopper outbreaks, and
i nvadi ng | ocust swarns to a mninmum This wll result in
considerably | ess pesticide being used than if these pests are
all owed to reach high population levels. In this regard, it is

especially inportant to involve villagers and farnmers living in
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i nvasion areas in early season control endeavors. These types of
efforts, conmbined with inproved | egislation and regul ations, wll
greatly |l essen potential negative environnmental effects of
pesticide use. Any assistance USAID can offer to build such an
institution, with full participation and invol venment of the

rel evant Mal awi MOA departnments, will be a far nore effective

i nvestment than the i mense anmounts whi ch have been spent on past
energency operations (with little effect on sustainable
infrastructure).

3.5.2 Survey and Control Preparations

In order to keep | ocust and grasshopper popul ati on nunbers
bel ow | evel s where crop loss is inmnent, and reduce the
envi ronnmental inpact of pesticide use, it is inportant to survey
early in the season, and to inplenment control activities
i mredi ately. Trained personnel, and equipnent in full working
order are required to do this. The main elenments to be included
in | ocust or grasshopper survey prograns are:

- Full know edge of the physical and tenporal distribution
of the pest species.

- Monitoring of environnental conditions and changes which
m ght lead to increased nunbers of pest species. This wll
requi re an adequate know edge of pest species biology, the
status of environnmental conditions, and how these conditions
can be augnenting or limting factors.

- Avulnerability assessnment in ternms of crops threatened by
the pest species, including relative inportance of crops,
and the crop stage of devel opnent, and an under st andi ng of
the vulnerability of the human population likely to be

af f ect ed.

- The availability of pest nmanagenment support resources to
be nobilized for control: pesticides, application equipnent,
as well as logistical and technical support.

Survey and nonitoring personnel in Malaw i nclude DAES and
DARTS staff, other governnment workers, and | ocal farmers.
Adm nistratively, Malawi is divided into 3 regions: Northern,
Central, and Southern. Regional DARTS Research Stations are
| ocated at Lunyangwa (Northern), Chitedze (Central), and Bvunbwe
(Southern). The stations act as pesticide collection, storage,
and distribution centers, and each station has a Plant Protection
Supervi sor who coordi nates operations in the event of a |arge
out break. The Supervisor is responsible for distributing
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applicator safety information, insecticide poisoning treatnent
kits, and information on equi pnment operation and nai ntenance to
Crops Oficers and Mechanical Oficers at ADDs. DAES personnel
fromLilongwe train plant protection personnel at the ADD | evel.
A formal applicator and safety training programis not now in

pl ace, although an attenpt to develop a "Train-the-Trainers"”
operation had been made several years in the past. Operations
agai nst an outbreak from Red Locust breeding areas in Ml aw
woul d be centered around the DARTS Research Station at Bvunbwe
but coordi nated by DAES in Lil ongwe.

Mal awi is also divided into 8 Agricultural Devel opnent
Divisions (ADDs): two in the Northern Region, three in the
Central Region, and three in the Southern Region (Fig. 4). A
main ADD adm nistrative office is located in each. Sonme basic
stocks of application equipnent, a yearly quota of 150-200 liters
chem cals for spot treatnents, and 80-100 sets of protective gear
are kept at ADD offices. Chem cals stocked at ADDs nore than two
years are to be returned to the Central DARTS Research Station at
Chitedze. (In reality chemcals are transferred fromone ADD to
anot her, a procedure wi th which DARTS concurs so |ong as
guantities are accounted for. Protective clothing procured by
the MOA is of the heavy type, and not optinmal for field
conditions in Mal aw .)

The ADDs are subdivided into Rural Devel opnent Projects
(RDPs) which in nost cases have their agricultural adm nistrative
boundaries coinciding with district adm nistrative boundari es.

In total there are roughly 30 RDPs covering all snall hol der
farmers in the country, with future plans for a total of 40.

ADD and RDP offices are |linked with a tel ephone network,
t hough comunication with sone critical areas, e.g. Bvunbwe, is
difficult. The ADD Oficers are responsible for nonitoring
i nsect popul ations and reporting to DARTS in Lil ongwe.
Monitoring of Red Locust breeding areas is ideally done once a
mont h, and every two weeks during the activity season. RDPs are
further divided into a total of 184 Extension Planning Areas
(EPAs) and finally into blocks. Personnel in the EPAs and RDPs
act as the nonitoring and control teamfor that Area or Project,
receiving information directly fromfarnmers on | ocust sightings
or even availability in local markets. Some nonitoring in the
Shire River Valley is done by Sucoma Sugar Conpany personnel.
Each EPA is headed by a Devel opnent O ficer, and supported by a
team of up to 10 Technical Assistants. Extension Area personnel
are regarded as the "frontline staff,” who provide training on
pesticide use and safety to the farmer. Small stocks of
pestici des, application equipnent, and 5 sets of protective gear
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are kept at the EPA level for imedi ate response, particularly
for arnyworm control

Prior to main periods of vulnerability (Sept.-Cct.), DARTS
shoul d continue to ensure that District Ofices in the south of
Mal awi are equi pped and prepared to face a low level (level 0 in
section 3.4.4) of |/g managenent. Adequate preparation would
i nclude: a working radi o system operating vehicles and
application equi pnent, protective clothing and safety equi pnment
that are clean and ready to use, and the needed anpbunt of
pesticides carefully stored and ready for use.

3.5.3 Village Brigades

Farners can play a major role in a control canpaign --
reporting population levels to actively protecting crops from
nynphal / hopperband i nfestations. They can also serve as a neans
for inplenenting alternative forns of pest nmanagenent. Wth
chem cal control, farmer and village training prograns are
required. Both USAID and FAO have used the Village Brigade
techni que since 1987 in areas of Africa where |ocust or
grasshopper infestations are endem c. The technique may be
applicable to the situation in Malawi for |ocusts as well as
ot her insect pests.

Each Village Brigade typically includes 10 interested and
enthusiastic villagers. Participants receive 3 days of intensive
training (covering identification and biol ogy of both | ocal pest
and beneficial insect species, fundanentals of good survey
techni ques, and safe handling and use of pesticides); and are
then given a small quantity of pesticide, a set of protective
cl ot hing, and necessary application equipnment. Village Brigade
menbers are responsi ble for |ocust or grasshopper control at the
village | evel and woul d be supported by DAES.

There are limtations to the technique: it can lead to the
assunption by affected popul ations that all intervention wll be
pesti ci de-based, and it can becone an operation which requires
conti nui ng subsi di zati on.

Support by DAES is essential for a Village Brigade. Once a
Brigade is formed, nmenbers nust receive needed materials and
techni cal support within a reasonable tinme frame in order to
achieve crop protection. Wile a trained group may in theory be
able to creatively protect crops against pests w thout resources;
inreality, they will | ose both enthusiasm and expertise w thout
support.
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3.5.4 Gound and Aerial Operations

Use of spray aircraft should be considered a | ast resort in
a U S -funded | ocust or grasshopper nanagenent program Wth an
attentive survey program conbined wth a rapid depl oynent of
ground pesticide application teans, it is possible to conduct an
ef fecti ve managenent canpai gn without spray aircraft. USAID
fully supports this concept, and the needed training prograns for
survey and ground teans. |In addition to the basics of survey
techni ques, pesticide safety, and application; such training nust
enconpass a thorough background know edge of pest species that
require control.

Wiile aircraft can be effective managenent tools, and may be
justifiably needed during |ocust or grasshopper outbreaks, they
shoul d be used with caution. This is because: 1) aircraft carry
and spray |arger quantities of pesticide than ground equi pnent,
and therefore are nore |likely to have a negative environnental
i npact; 2) they are expensive to run and maintain, and are
unlikely to be sustainable without a high | evel of outside input;
3) assuned use or support by donors could result in |ess
attention by DAES and DARTS to mai ntenance of an effective survey
and ground control system Large nulti-engine aircraft should
not be used for aerial spray purposes, and helicopters nay be
used under very critical conditions, e.g., precision application
situations or inaccessible/rugged topography.

The Mal awi PPS can request assistance in aerial control from
| RLCO- CSA for outbreaks fromthe breeding areas, but swarns
entering the country fromthe outside are the control
responsibility of GOMPPS. Aircraft fromI|IRLCO CSA are often in
demand for control operations over a wi de range of southern
Africa, and may be difficult to have on site at the appropriate
time. DAES nade an attenpt in Cctober 1996 at pest nanagenent
using privately hired aircraft. Control was achi eved but at
consi derabl e financial expense. The fact that the control firm
had little experience with pest managenent operations in the
sout hern wet| and breedi ng areas al so raises the possibility of
envi ronnent al danage.

During aerial control operations in the Lake Chilwa area,
aircraft are usually based either at the mlitary airstrip at
Zonba or airstrips at Mangochi or Liwonde. Shire River
operations are based at the Sucoma Sugar Conpany airstrip.

Aerial control operations for |ocusts have produced the
foll ow ng generalizations:
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Figure 4. WMalaw Agricultural Devel opment D visions (ADDs) and
DARTS Regi onal Agricultural Research Stations
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- large infested areas can be treated in a short tineg;

- inaccessible areas are nore easily treated;

- aircraft logistical support is expensive, and |arge
anounts of pesticides are required;

- pesticide drift is difficult to control;

- landing strips for fixed-wing aircraft require frequent
and expensi ve nai nt enance.

In light of the limtations concerning aerial control
operations, it is good policy to use preventive ground control
oper ati ons whenever possible. The conponents of ground
operations are:

trai ning and equi pping farners and Vill age Bri gades;
- early season surveys;

weat her noni toring;

i ncreased survey and ground application teans.

The MOA has standard and notori zed backpack sprayers (Echo M st
Bl owers) in good supply, nost of which were donated by the Japan
I nt ernati onal Cooperation Agency (JICA) within the past two
years. Spare parts for the latter are stored at Chitedze. These
units are used for virtually all ground control operations, and
vehi cl e- nount ed sprayers are not avail able. Vehicles for
transporting equi pnment and personnel into the field are scarce,
and vehi cl e mai ntenance and spare parts have been serious

probl enms. Adequate supplies of applicator safety gear (also
donated by JICA) --protective clothing, gloves, respirators,
boots, and goggl es--are on hand.

3.5.5 Integrated Pest Managenment - |PM

| nt egrat ed Pest Managenent uses all avail able control
nmet hods to achi eve the nost economically and environnentally
sound managenent program It is considered to be the preferred
approach to pest control. IPMis not an alternative to chem cal
pesticide use; instead it is an integration of nethods which may
reduce use of pesticides by enploying them nore judiciously.
Determ nation of intervention thresholds, correct timng of
sprays based on pest popul ati on dynanm cs, and use of non-chemn cal
control agents are anong exanpl es of nobdern and prudent pest
managenent met hods.

| PM can decrease pest |osses, |ower pesticide use, and
reduce overall operation costs, while increasing crop yield and
stability and ensuring environnmental safety. Successful |PM
prograns have been devel oped for a variety of pests on various
crops. Specifics of an IPMprogramw || depend on the crop,
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croppi ng system pest conpl ex, econom c val ues, soci al
conditions, availability of personnel, and other factors and
constraints. The following steps illustrate the devel opnent of
an | PM program

Step 1: Identify the Major Pests, and Establish Intervention
Thr eshol ds.

Dozens of potentially harnful species may infest a crop.
However, only a few pest species cause substantial crop |oss.
The pests which recur at intolerable levels on a regul ar basis
are known as primary pests, and are the focus of |PM prograns.

The criterion that determ nes whether taking action to
control a harnful species is profitable is called the
intervention threshold (or economc injury level). The
intervention threshold is that point above which control actions
shoul d be taken, and bel ow which no actions are necessary. The
econom c injury level may be expressed in different ways
dependi ng upon the crop and the pest. Exanples of injury |evel
i ndi cators coul d be:

- Nunbers of insects per plant.
- Percentage of fruit damaged by a given pest.
- Nunbers of weeds per square neter.

Several factors will influence the intervention threshold
for a specific pest: crop variety and stage of devel opnent, val ue
of the crop, presence of natural enem es, cost of control
measures, as well as external costs to health and the
environnment. The intervention threshold depends on the
rel ati onship between pest intensity and yield | oss, and the
econonmi cs of reducing the damage. It will therefore change as
t hese variabl es change. The intervention threshold devel oped in
one area will not likely be appropriate for use in a different
ar ea.

Research is needed to deternmine the initial intervention
threshold. This threshold | evel nust be thoroughly tested and
verified under actual field conditions. The |evel can be refined
as nore i nformation becones available, and as it is used in the
field.

Step 2: Select the Best Mx of Control Techni ques.
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Al'l pest managenent nethods and practices shoul d be
considered for an IPMprogram First consideration should be
given to use of preventive neasures:

- Resistant crop varieties.

- Biological control (conservation or augnmentation of
natural enem es already present or introduced)

- Cultural control (cultivation, crop rotation, use of pest-
free seed and planting stock, fertilizer managenent, and
i ntercroppi ng)

It is likely that farnmers may already be using one or nore
of these preventive nmeasures. It is therefore inportant to talk
to the farners before determ ni ng which nmeasures are needed.

Pesti ci des should be used only if no practical, effective,
and econom ¢ nonchem cal control nethods are available. Once the
pestici de has been carefully chosen, it should be applied only to
keep the pest below the intervention threshold. Pesticides wll
i npact non-target organi sns besides the pest, and may cause harm
to humans, |ivestock, honey bees, natural enemes, and the
nat ural environment.

Step 3: Mnitor the Fields Reqularly.

The grow h of pest populations is usually closely rel ated
to the stage of crop growth and weat her conditions. However, it
is difficult to predict severity of pest problens in advance.
Crops must be inspected regularly to determ ne |evels of pests
and natural enem es, and crop danage.

PPS survey personnel and agricultural extension agents can
assist with field inspections. They can train farners to
differentiate pests from non-pests and natural enemes and to
determ ne when crop protection neasures, perhaps including
pestici des, are necessary.

Step 4. Use All Control Methods Correctly and Safely.

Each pest control nethod has both advant ages and
di sadvant ages. DARTS and extension agents should | earn as nuch
as possi bl e about each control method. Education prograns should
be devel oped to teach farners how to use the avail abl e control
nmet hods safely and correctly.
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Step 5: Devel op Education, Training, and Denpbnstration Prograns
for Extension Wrkers.

| npl enent ati on of | PM depends heavily on education,
trai ning, and denonstration to help farners and extensi on workers
devel op and evaluate the | PM nethods. Hands-on training
conducted in farners' fields (as opposed to a classroom is a
must. Special training for extension workers and educati onal
prograns for governnment officials and the public are al so
i nportant.

IPMis a sensible approach to pest control whereby al
exi sting control methods (pesticides, biological control,
cultural control), mtigating factors, environnmental concerns,
climatic conditions, and ecosysteminterrel ationships are
integrated to assist in control operation decision making. Wile
pesticides are part of the total |IPM strategy, other nethods are
considered, with the choice dependent on the nethods that npst
closely fit the situation. Timng of pesticide application is an
inportant factor in IPM with the early season approach favored
because of the | ow anbunt of pesticides used. IPMis not a pest
control nethod itself, but is a way of systematically considering
options available in |light of the physical and biol ogi cal
envi ronment .

3.6 Pesticide Managenent

Wiile there are many nmet hods of |/g managenent, the nost
comonly used is chemcal pesticides. Wile pesticides kil
pests, they also affect other living organisns in the ecosystens
in and around cropping areas. 1In addition, msuse or overuse of
pesticides results in higher overall operational costs. This is
not only because of the direct cost of the pesticide, but also
because of reduction in natural enemes in the crop ecosystem

The possi bl e inpact of pesticides on the environnent and
associ ated health risks to humans nakes the way pesticides are
sel ected and used an inportant aspect of managenent prograns.
Due to the environnental and biol ogical diversity of Ml aw ,
pesti ci des should be used with extra caution, and only when
necessary.

To use a pesticide in a specific area at specific tinme, it
i s necessary to have detail ed know edge of the physical and
chem cal attributes of the product, the ecology of the area to be
treated, and the biology of the pest. Pesticide selection for
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I /g control requires the foll owm ng concerning the pesticide
itsel f:

- Effectiveness at |ow application rates;

- Mnimal effects on nontarget organisns, including people
and animals, and specifically predators and parasites of

| ocusts and grasshoppers;

- M ni mum persi stence of residues on and in native fauna and
flora, water, soil, and crops;

- Low toxicity and ease of handling;

- Good storage capacity, including shelf-life;

- Conpatibility with existing application equi pnent;

- Cost efficient.

3.6.1 Pesticide Selection and D stribution

Al t hough a nunber of pesticides have been used in Ml awm
agai nst | ocusts and grasshoppers in the past, any pesticide
i nvol ved in an operation funded by the USG nust be approved for
use in the United States by the Environnmental Protection Agency

(USEPA). Several approved pesticides are listed in the
Programmati ¢ Environnental Assessnent (PEA). The PEA and

subsequent anmendnents (APPENDI X G - unclassified cable State
#118760) should be referred to during both the planning and
i npl enent ati on phases of |/g managenent. In addition,

regul ati ons governing the use of a particular pesticide, as set
forth on the | abel, nust be foll owed.

Mal at hi on, Acephate, and the two synthetic pyrethroids
Lanmbda-cyhal othrin and Tral onmethrin are anong the pesticides
preferred for use in terrestrial ecosystens. For use near
aquatic ecosystens (or all cases with the possibility of
contam nation of water), Acephate would be the pesticide of
preference fromthe environnental standpoint, as it is a
system c, and best used for larval control. [In addition,
Acephate is considered one of the safest pesticides in use.
Carbaryl, suggested by the PEA, is toxicologically acceptable,
but is nore 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;
potential environnmental problens indicate they should be used
with caution. Fenitrothion should be used only with extra
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precautions and with mtigative nmeasures. Water resources in

Mal awi shoul d be protected from pesticide contam nation as nuch
as practicable. Therefore, the pesticides preferred for
terrestrial use should be the ones favored for USAID procurenent.

Chl ori nat ed hydrocarbons, such as Dieldrin and Lindane, are
not acceptable for use under any circunstances, due to their
envi ronment al persi stence, bioaccunul ation, acute toxicity, and
broad- spectrumtarget 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 or aeri al
application, support of aircraft which spray chlorinated
hydrocar bons, or funding the transport of such materials, anong
ot hers.

DARTS is responsible for maintaining and distributing
agricultural pesticide stocks in Malawi. The pesticide used in
previ ous | ocust/grasshopper canpai gns has been Fenitrothion 96%
ULV and 50EC. No formulation is done in the country, and al nost
all current stocks have been donated by JICA  Sone active
i ngredi ent assessnent can be done at the GOM Bureau of Standards
in Blantyre, but it is done nore often by Deutsche Gesell schaft
fur Techni sche Zusanmmenarbeit (GIZ), with sanples being sent out
of country. The major depot is at the DARTS Chitedze Research
Station. Pesticides are distributed annually fromthere to other
two Regi onal Research Stations and ADDs as needed operationally.
Enpty contai ners and much of the unused stock is returned to
Chitedze at the end of the control season.

Pesticides used for cattle dip tanks and for tsetse control
are also distributed by governnent agencies. Acaricides are used
in roughly 400 di p tanks country-w de. Phenols and pyrethroids
are used in treated target control of tsetse flies, mnimzing
application and storage of pesticide for this use. There is also
much uncontroll ed inportation of pesticides in the private
sector.

3.6.2 Pesticide Labeling

Pesticide labeling is a way to give inportant information to
the pesticide user. The label is the main and often only medi um
for instructing users in correct and safe use practices. Part of
the | abeling process is pesticide registration by host countries.
Both registration and proper |abeling require good solid
| egislation at the national level. A Pesticide Act is currently
in draft, and approval by Parlianment is expected. Ml aw has had
no regul ati ons governing inports, exports, and distribution of
pesticides, and a strong program of enforcenent of the existing
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i censing and | abel i ng program conponents of the proposed
| egi sl ation woul d be an inportant step in achieving safe use of
pesti ci des.

The pesticide product |abel can be used effectively to
comuni cate a nunber of inportant properties of the pesticide and
precautions appropriate to its use. In addition to directions
for use, the | abel should include needed protective neasures,
first aid nmeasures, precautions recomrendi ng agai nst use in
certain environnments, methods of container disposal, and
application rates for particul ar pest species.

Pesticide labeling in Malaw tends to be variable, as no

| egi sl ative standards are in place. 1In general, pesticides in
the original container carry a |label with adequate information
for application. Sone |abels, though not all, include sone
information on first-aid or disposal. Unfortunately, sone of the
PPS- st ocked pesticide containers have either |ost the |abels that
did exist, or |abels have been rendered ill egible through

handl i ng and exposure.

Wil e | abeling nust be specific to | ocal needs and the
soci al environnent of Malawi, the FAO has prepared a gl obal set
of gui delines which can assist a |labeling program In addition
to enforcing legislation, the GOM should insist that donated
pestici des be | abel ed in conprehensive | anguage as required by
donor country law, and in the | anguage w dely used by the farm ng
comunity in the country.

3.6.3 Managi ng Pesticide Stocks

A wel |l maintained and secure pesticide storage facility is
required before initiating a U S. pesticide donation. Wth a
good pesticide managenent systemin place, both donated and
pur chased pesticides can then be controlled and utilized as
needed. A good storage area should have a fenced and covered
area for the pesticides. A pesticide storage warehouse shoul d:

1) be isolated fromdwellings in order to avoid fire,

| eakage, and wat er contam nati on;

2) be supplied with water in order to clean spills and fight

fire;

3) be aerated to avoid toxic fune concentration;

4) have a current inventory of pesticide stocks;

5) have protection gear such as suits, boots, gloves,

goggl es and breat hi ng masks;

6) have a first aid kit with antidotes;
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7) be staffed with trained personnel who are famliar with
nmeasures to take in cases of poisoning;
8) be fenced and securely | ocked to prevent entry by

uni nvited guests including children;
9) have a danger sign (skull and crossbones) placed on the
poi nt of entry.

A managenent systemis needed to record the date each
pesticide arrived at the facility, howlong it stays in storage,
and when it is renmoved for use. |In addition, the storage
requi renents for each pesticide nust be posted and known by the
managenent staff. Stored pesticides nust be tested periodically
to insure that the active ingredient is as described on the
| abel , and that the fornulation concentration is correct. Also
t he di sposal of unused and obsol ete pesticides, and the
destruction of their containers, nust be part of the managenent
syst em

Success of |ocust and grasshopper canpai gns depends on
avai lability of pesticides in the areas which need treatnent.
Pestici des should be placed in a safe and secure storage area as
cl ose as possible to agricultural areas which will |ikely need
treatnent. In Malawi, the major pesticide storage area is at
Chitedze Research Station, with distribution of products to the
ot her Regi onal Research Stations and ADDs done according to need
and severity of the insect threat. The pesticide storage
facility is a brick school building wwth a netal roof. The
bui | di ng appears secure, and is fenced and guarded, but is
situated adjacent to a school. There is a total of roughly
10,000 I in liquid stock--nostly Fenitrothion and Sum thion. The
storage facility appears to have been cl eaned up consi derably
from several years ago. Containers are stacked and palleted, and
there was no visible | eakage or outside storage. Pesticide
storage facilities at ADD Ofices vary, but many are substandard,
with druns sonetines being stored outside and unshel tered.
Spi | | age has been a probl em

The central storage facility at Chitedze is inadequate, and
needs to be upgraded or (preferably) relocated. |nprovenents
shoul d be nade in storage facilities at ADDs and the other
research stations. Care in managenent nust be taken to prevent
unwant ed stock accurul ation. This has been a very real problem
for other countries involved in |/g managenent; a | ack of
pl anni ng and coordi nation has resulted in stockpiles of
pesticides at sone bases, and shortages at others. This seens to
be a result of a lack of training in the manageri al aspects of
pesti ci de storage.

38



In addition to managenent of the pesticides thenselves, the
ADD O fices nmust adequately nmanage pesticide application
equi pnent. Sone of this equipnment, donated by JICA 1is
reasonably new, and well-supplied with spare parts. Sone ol der
equi pnent, however, has deteriorated and spare parts are
difficult to maintain. Adequate mai ntenance of all equi pnment
must remain a priority with PPS, in order to ensure that it is
cl ean and in good working order.

3.6.4 (Obsolete Pesticides and Cont ai ners

Once a pesticide has been used, the managenent operation is
left with an enpty container. This container can be either

reused or destroyed. If reused it should only be used for
storage of the sanme pesticide, and by authorized
persons/suppliers. |t should never, repeat never, be used to

store water or food. Even though the pesticide is gone, enough
is left to cause poisoning, especially in the very young or ol d.
Further, small quantities of pesticides will make the human body
nmore susceptible to other

di seases. PPS burns or punctures nmany of the enpty containers
fromcontrol efforts but a |arge nunber sinply disappear. The
Pestici de Suppliers Association of Malawi supports the FAO code
of conduct on destruction of pesticide containers, but difficult
to enforce, and containers are regarded as quite valuable in

Mal awi .

Mal awi , |ike other countries in sub-Saharan Africa, is faced
with the probl em of stocks of expired or substandard pesticides
whi ch were acquired through comodity aid prograns or unpl anned
inmportations. There is no policy devel oped which adequately
covers di sposal of such chemcals as well as enpty containers. A
1995 inventory list shows 127 nmetric tons of these materials in
the country: 21 tons in private sector stocks and 106 in
government facilities. Most of governnent stocks are at
Chi t edze, though sonme stocks have accunul ated at Bvunbwe and

Makoka Agricultural Research Stations, as well. MA s
attenpting to update this quantity and distribution |list and
anti ci pates approachi ng FAO about funding for disposal. Sumtono

Chem cal Conpany is supporting the project, as the source of nuch
of the JI CA-donated pesti cide.

3.6.5 Disposal of Unwanted Pesticides

When a pesticide is no | onger needed, or is degraded
chemcally due to heat or tinme it will need to be disposed of.
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As many of the obsolete stocks are in liquid fornulation, one

di sposal method is high-tenperature incineration at a suitable
facility. Incinerators in Europe or other countries may al so be
used for disposal operations. D sposal is a conplex problem not
yet clearly resolved in technol ogi cally advanced countries, but
avai | abl e net hodol ogy shoul d be nade avail abl e to devel opi ng
countries at the earliest opportunity. Because of the current
research in this area, and the potential for politica

ram fications, USAI D/ Malawi should consult AID)Wprior to any
pesti ci de di sposal assistance program

3.7 Cultural and Biol ogi cal Managenent

Nuner ous non-chem cal nethods exist for pest managenent in
general , and have been used agai nst | ocust and grasshoppers. For
exanple, crop varieties which develop at different rates fromthe
comonly planted varieties, or which show resistance to insect
attack, may be applicable in the long-term Sorghum for
exanple, is nore resistant to attack by grasshoppers than millet.
O her cultural nethods, such as trap cropping, residue burning,
trench digging in front of |ocust larval path, and intercropping
may well have nerit as well. Sinple techniques such as using
protected courtyards for tree seedling nurseries or covering
seedlings with nosquito netting can be effective in snmall scale
and |imted cases.

Farmer experience with traditional or innovative control
nmet hods shoul d be encouraged and incorporated into an overall |/g
managenent program |If villagers can be recruited as
participants in control efforts, such as a Village Brigade, a
field can be protected with a m ni num of pesticide use and
expense.

Research on field use of mcrobial agents in |ocust and
grasshopper control is currently being inplenented by USAI D and
ot her international organizations. The fungal pathogen Beauvaria
bassi ana has been tested in the US and in parts of Africa for its
control potential. Prelimnary results fromMali indicate that
B. bassiana can be an inportant control agent, especially if used
as part of an overall biointensive program Additional work will
be needed to determne its specific usefulness on the | ocust
species in Malawi, but the geographically and ecol ogically
circunscri bed breeding areas of the Red Locust would seemto
provide an ideal field situation for evaluation of fungal contro
t echni ques.
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In working with mcrobial pest control agents, attention
nmust be given to handling and application techniques. Sonme may
have a short shelf life and nust be used soon after production.
In addition, climatic and environnental conditions in the field
w Il inpact the mcrobial control agent. Fornulation appears to
play an inportant part in the longevity of these materials under
field conditions.

Anot her research recommendation is the search for | ocal and
possi bly nore speci es-specific pathogens. Large popul ation
expl osions of |/g m ght be conducive to the devel opnent of
epi dem cs of endem c pat hogens. At the time of popul ation
col | apses a search for nore effective pathogens woul d be
appropriate. Such a search should be done in collaboration with
| aboratories famliar with pathogen isolation.

Research is needed on plant extracts as bi o-pesticides and
anti feedants which may have use as conponents of |PMand may be
appropriate for Malawi. Sone materials nmay already be used by
villagers as a traditional nmeans of insect control.

O her fruitful research areas m ght include use of synthetic
insect growmh regulators (IGR). These agents are considered
alternatives to conventional pesticides because of their
di fferent nodes of action, and incorporation of IGRs into the
1993 African Mgratory Locust control programin Madagascar
showed that the technique has prom se. However, there nay be
i npact on non-target aquatic invertebrates.

Bi ol ogi cal control research is being done at Bunda
Agricultural College on cassava whitefly and neal ybug. This SEA
encour ages greater conmunication between MOA personnel and
Col | ege researchers as a way to extend promsing results in the
| aboratory into field situations, and to wi den the investigation
of control possibilities to a greater range of species. GIZ is
al so supporting inportation of natural enem es of cassava pests
fromlnternational Institute for Tropical Agriculture (I11TA)
rearing facilities in West Africa, and this SEA supports such
cooperative endeavors which can result in mnimzing the need for
direct chem cal control

3.8 Safety and Health Care System
3.8.1 Public Awareness

In conjunction with USAID assistance in |ocust and
grasshopper efforts, it is inportant that the Governnent of
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Mal awi noni tor both human health and the natural environnment. In
regard to protecting human health, it is necessary to educate
both the medical conmmunity and pesticide applicators about the
potential hazards of pesticides, and steps to mtigate these.
Application of a pesticide in a given area should be preceded by
publ i ¢ awareness and extension activities and education of the
users. The Malawi public nmust be infornmed that pesticides are
dangerous and that enpty pesticide containers should not be used
for feed, food or water storage. A good public information
program woul d i ncl ude:

- information on the specific pesticides and | abel s;

- safe nmethods of pesticide transport and storage;

- neasures in cases of container |eakage;

- conditions for pesticide use;

- safe use of application equipnent;
identification & prevention of pesticide poisoning.

Pesti ci de educational prograns can be instituted by agents
fromthe Mnistry of Health. Health education and extension
prograns can al so provide information on first aid in pesticide
poi soni ng cases. The inherent toxicity of used pesticide
containers is an inportant subject area, and should be
specifically directed to wonen who m ght use the containers for
cooking or holding water. Conponents of a pesticide public
awar eness program shoul d i ncl ude phot ographs, posters, or 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.

Radi o broadcasts are an inportant part of a public
i nformati on canpai gn, including pesticide awareness information
in the formof brief safety announcenents, nusical prograns,
i ntervi ews, debates, and dranmas. Discussions of pesticide
regul ations and | egi slation should al so be presented, including
i nformati on on which pesticides are | egal and which are
prohibited in Malawi. This will allow potential buyers and users
to know what pesticides should be accepted and what shoul d be
refused.

3.8.2 GCeneral Pesticide Safety Concerns

Because of the role pesticides can play in potentially
i ncreasing agricultural productivity, the Government of Ml aw
regards these chem cals a useful part of agriculture.
Unfortunately, pesticides can be m sused by both farmers and PPS
agents, presenting hazards to the human environnment and the
nat ural ecol ogy. For exanple, pesticides intended for

42



agricultural or public health purposes may be m sused for general
househol d i nsect control.

In addition to the potential for unsafe application,
pesticides may al so affect public health by being stored
inmproperly. It is inportant to keep stored pesticides in good
condition, away from humans and ot her animals. Any unwanted or
| eaki ng pesticides nust be repacked or disposed of as soon as
possi bl e. Because pesticides have the potential for msuse, it
is essential that existing and proposed | egislation on pesticide
use be enforced. Wiile abuse may still occur, inplenentation of
regul ations will provide a sound base for pronoting public health
and environnental integrity.

3.8.3 Applicator Safety Training

USAI D has supported pesticide applicator safety training in
the past in Africa, and has found such training to be a useful
and often sustainable use of funds. It is inportant that well-
trained PPS agents are available to work with any U. S.-funded
pesti ci de donati on.

The incorporation of hands-on pesticide safety and
application training courses into the academ c curriculum for
agronony and ot her agricultural degrees is essential. This
approach will allow trained individuals to interact with the
actual users of pesticides.

Properly trained PPS agents and agricul tural extension
agents are encouraged to work with farners in "Train-the-Trainer"
prograns. This type of training will allow essential information
on pesticide safety and application to reach all who may be
working with pesticides. This type of training is strongly
encour aged by USAI D

An addi tional approach is an enphasis on pesticide safety
trai ning anong private suppliers of pesticides. PPS could work
effectively with PSAM and the private sector to ensure correct
use of inported pesticides.

3.8.4 Health Care System

Mal awi 's MOH is responsible for providing health care
services in its hospitals and health centers. Health care is
organi zed on regional, district, and peripheral levels. Tertiary
hospitals under MOH include three central hospitals (Kamazu
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Central in Lilongwe, Queen Elizabeth Central in Blantyre, and
Zonba Ceneral in Zonba) and 24 district hospitals. Roughly 250
secondary-level facilities provide curative care, maternal and
child care, and community health services. Prinmary services
depend upon roughly 1000 Health Surveillance Assistants (HSA) to
pronote famly health and nutrition at the community level. In
addition, the Christian Hospital Association of Malaw (CHAM
operates about 150 health care facilities. The public health
sector depends upon a referral system which provides increasingly
sophi sticated services at successive levels. 1In rural areas, the
first point of contact is HSA followed by a sequence of
referrals fromclinic to rural to district to central hospital

A 1993 Center for Devel opnent Information and Eval uation study of
the health sector reported that nmanagenment of health services at
district and peripheral levels was fragnented and redundant, and
that all levels suffered poor conmunication and needed to
strengthen planning and training (Schnmeding et.al., 1993).

Quality of health care in Malaw is limted by a marked
shortfall in trained personnel and the dom nation of curative
over preventative services. MXH estimated in 1987 that Ml awm
had 53, 000 i nhabitants for each doctor, 3000 for each nurse, and
7127 for each hospital bed. Al three ratios are quite high by
any devel opi ng country standard (Fig. 5).

Al'l hospitals and health centers in an area which is likely
to be involved in a pesticide spray operation should be provi ded
with information nmaterials on the pesticides to be used in the
area. The personnel of these centers should be given the
necessary training to recogni ze and treat pesticide poisonings.
Information is available in the USEPA handbook on pesticide
poi soni ngs (Morgan, 1989).

The |l ocal health care delivery systemin Malawi may not be
equi pped to handl e a serious case of poisoning, which, if it
occurs, is nost likely to involve an applicator. Therefore,
application crews need to be self-sufficient in handling nedical
energenci es. Supervisors nust be famliar with safe handling of
pesticides and be able to adm ni ster any needed first aid,

i ncluding antidotes for pesticide poisoning. Al who are working
Wi th pesticides should be famliar with the early warning signs
of poisoning. W rkers nust be renmoved fromcontact with
pesticides at the first signs of poisoning.

3.8.5 Potential for Human Heal th | npact

The potential for adverse effect on human health increases
significantly when pesticide use is high. Wen |arge areas of
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the country are treated and large quantities of chemcals are
bei ng shi pped, distributed, and applied, the probability of
exposure of humans (and the environnment) is proportionately
greater. This SEA advocates prevention of human exposure as the
best approach to m nim zing adverse health inpacts. A nmgjor
aspect of prevention is to keep |ocusts at | ow popul ation | evels
with preventative control strategies, as discussed in the

previ ous section. Another nmjor aspect, covered in this section,
is prevention of human exposure.

3.8.6 Prevention of Human Exposure

The general population is nost effectively protected from
any adverse health effects by proper pesticide application
techni ques. Whether or not the application is safe for the
general popul ati on depends on the toxicity of the pesticide, the
formul ati on used, the concentration of the pesticide in the
formul ation, the frequency of application, the kind of equipnent
used, and the training of applicators in safety precautions. 1In
areas of high population densities, treatnent-free perineters can
be observed in order to avoi d exposure.

Thi s SEA advocates training, educating, and supervising the
applicators as the nost effective way to ensure that exposure of
t he general population is kept at or bel ow acceptable |evels.
Such training and supervision has to be an ongoing effort and has
to be detailed enough to include the differences anong individual
pesticide active ingredients, formulations, and application
nmet hods.

The general public is at minimal risk if the necessary
precautions are taken, but should neverthel ess be informed about
pesticide use. This can be achieved by a nunber of neans, such
as posters, the radio and | ocal newspapers. DAES enpl oys sound
trucks to notify populations in affected areas 24 hours prior to
control. Public health advisories given by radio broadcasts were
effective in other countries prior to past aerial applications
and shoul d be included in plans for future applications. This is
especially inportant in areas where people nay eat |ocusts. It
al so shoul d include public education about the dangers of
i mproper pesticide container reuse.

Pesticide applicators are generally at the highest risk for
any adverse effects. The risk level is much higher than that of
t he general popul ati on because applicators are handling
concentrated products. In addition to the training and
supervi sion indi cated above, applicators should be thoroughly
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Figure 5. Population per Health Care Staff, 1990
(Center for International Health Information. 1995)
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famliar wwth the |l evel of danger fromthe pesticide, and should
be provided with equipnent that is in good working condition in
order to mnimze accidents. Such equi pnent may include punps to
transfer pesticides, body protection in the formof gloves and
aprons, safety shields for the face to prevent dermal exposure,
and respirators to prevent inhal ation.

It is particularly inportant that some formof protection is
worn during the short periods while handling the concentrates.
|f at all possible, |long-sleeved shirts and full-length pants
shoul d be used, and washed frequently. PPS |ogos or patches on
the protective clothing itens can hel p i nduce use and care.

Exposure of applicators is nostly through the skin. Though
the skin usually provides a significant barrier to the entry of

sonme pesticides, even these will penetrate into the body if the
contamnation is left on the skin. |In addition, sonme pesticides
penetrate the skin nore readily. Therefore, applicators should
wash any exposed areas of the body frequently. If water is

scarce, the wash water could be saved for use in diluting
pesti ci des.

3.8.7 Monitoring of Human Exposure

Si npl e and effective health nonitoring of those involved in
pesticide handling, application, and storage is essential to a
good nmanagenent operation. This involves teaching all involved
W th pesticides what the synptons of pesticide poisoning are, and
when first-aid mght be required. It is especially inportant to
use behavioral observation to decide if workers should be
i mredi ately renoved from pestici de exposure.

The GOM shoul d have the capability to nonitor both
behavi oral synptons of pesticide poisoning, and such bl ood-
chem stry mani festations as acetyl cholinesterase (AChE)
inhibition. AChE inhibition testing is not done presently by
PPS, and there is no supply of kits in the country. Testing for
AChE inhibition is fairly sinple and inexpensive, and can be
performed by trained health workers in the field. The background
chol i nesterase | evel for each person involved wth pesticides
nmust be determ ned prior to exposure, and testing should be
performed at intervals throughout the season to ensure that no
wor ker is being overexposed to pesticides. (It should be noted
that testing AChE is recommended only when pesticides in the
or ganophosphate class are used, e.g Mal athion, Sevin, etc.).
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Measurenment of residue levels in the environnent can al so be
a val uabl e source of information for assessing exposure and
determining if nodifications to treatnent operations are needed.
At present, DARTS is dependent on technical docunentation to
eval uate non-target effects of pesticides. There is concern
about anal ysis of pesticide residues, especially on food
materials. Residues are routinely analyzed on tobacco for
export, but with adequate |egislation and increasing agricultural
diversity and pesticide use, there is a need for extending
resi due analysis to other food nmaterials. This SEA supports
devel opment of such a facility, perhaps on Southern Africa
regi onal basis, as data are | acking on pesticide degradation
under | ocal conditions and on residue persistence on food crops.

3.9 Environnental and Non-target | npact

3.9.1 Environnental [npact Mnimzation

Due to their toxic nature, pesticides wll inpact both crop
and nearby ecosystens. Care nust be taken during the handling,
transport, application, and disposal process to insure that as
l[ittle inpact as possible is allowed in non-target areas. In
addressing this issue in regard to operational planning, risks to
t he environment must be considered in terns of early season
managenent, versus | ate season | arge-scal e operations. The
|atter would involve considerably greater amounts of pesticide,
an correspondi ngly greater risks.

Because of the additional risks incurred in | ate season
control operations, USAID Malawi shoul d support managenent
operations designed to avoid such risks. Early season survey and
managenent can prevent |ate season control operations, with
significantly | ess pesticide usage. Preventive nmanagenent
oper ati ons enphasi zi ng surveys which |locate and delimt pest
popul ati ons, and spot treatnent operations intended to reduce
popul ati on nunbers using as little pesticide as possible are
favor ed.

Because the nunber of hectares sprayed is reduced, early
season control operations use less fuel. Vehicle wear is also
reduced and vehicles will last |onger. Because early season
control strategy uses considerably | ess resources, PPS can be
better able to inplenent it w thout donor assistance. A greater
degree of self-sufficiency and control of the situation by PPS
itself is allowed.
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| f pesticide use is necessary, the type of ecosystemin the
treatment area, and associ ated non-target species, should be
maj or factors in determning the choice of pesticide. A
pesticide's characteristics, such as selectivity, nobility in
ground wat er, persistence, and netabolic products shoul d be
considered as inportant as effectiveness agai nst target species.
In addition, application nmethods should be considered, with
ground application having |less inpact than aerial treatmnent.

The response of different animals and ecosystens to
pestici de exposure varies dramatically. For exanple, carbaryl
has only lowtoxicity to birds, but is extrenmely toxic to aquatic
i nvertebrates and certain estuarine organisns. Wile application
of carbaryl nmay be appropriate in areas providi ng upland habitat
for birds, its application in areas inportant to waterfow and
m gratory shorebirds, such as |akes, wetlands, or coastal areas
shoul d be prohi bited.

Al though this SEA strongly recomrends agai nst any pesticide
applications in aquatic systens, acephate is relatively nontoxic
to freshwater fish and invertebrates, and is the least |ikely of
the sel ected pesticides to have adverse effects on aquatic
habitats. Acephate should be one of the preferred pesticides if
applications are necessary adjacent to aquatic systens,
particularly in and around fragile areas or critical mammal,
bird, or fish habitat. Due to its nmobility in soils, however,
acephate has the potential to contam nate ground water. The
consi deration of aquatic/wetland systemfragility should be
especially highlighted in the case of control decisions in Red
Locust breedi ng areas.

3.9.2 Environnental Mbnitoring

Part of the overall pest managenent systemis nonitoring
treated areas for potential environnental effects of pesticides.
Monitoring can indicate negative inpacts on flora and fauna, as
wel | as detect inproper application nmethods which can inpact
human health and increase operations cost. Measuring pesticide
residues in the environment is an excellent way of nonitoring,
and require a residue analysis |aboratory for ful
i npl enentation. Pesticide use support shoul d incorporate residue
analysis into their project plans, and should include qualitative
behavi oral observations of non-target organi sns near any
pesticide target areas. PPS applicators nmust be trained to note
unusual behavi or anong fauna of the area, and the practice of
having control teanms in vul nerable areas acconpani ed by a
District Wldlife Oficer should be continued.
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Al though nmonitoring is likely to produce variable results,
it can be a val uabl e feedback tool in control operations. It can
provi de sone general conclusions on effects and can be used in
designing nodifications of pest nanagenent activities. Gven the
| arge nunber of variables that can affect results and the limted
resources likely to be available for nonitoring, the nost
practical ways to assess the effects of pesticide applications
may be nortality and popul ati on counts and behavi oral
observations. Baseline conditions for an indicator species and
its habitat should be determ ned prior to pesticide application,
and post-application nonitoring should be conducted at intervals
sufficient to all ow assessnent of both imediate and | ong-term
effects. It is also inportant to select species with
denonstrated sensitivity to pesticide exposure.

Aquatic habitats are often critical habitat to sensitive
species and mgratory birds. Therefore, pesticide use near such
habitats shoul d be avoi ded whenever possible. Care nust
especially be taken when pesticides are applied during or close
to times of seasonal rains. This nay lead to introduction of the
pesticide into water supplies or aquatic systens in runoff.
Because i nvertebrates are generally nmuch nore sensitive to
i nsecticides than vertebrates, nonitoring the observable effects
of pesticide use on invertebrates, such as benthic organi sns,
shoul d be the preferred nmethod for nonitoring aquatic habitats.
Vertebrates, however, should not be ignored, as pesticide effects
on them may be indirect, but no | ess severe.

A simlar nonitoring approach should be used for pesticide
use in terrestrial ecosystens. Selection of soil mcroorgani sns
or other lowtolerance invertebrates as indicator species is
recommended. Mnitoring animals of econom c val ue or threatened
status should also be required. |In cases where pesticide
persistence is an issue, residues should be neasured.
Popul ati ons of vertebrate predators, such as birds of prey, are
likely to fluctuate too much to nmake popul ati on counts an
effective nonitoring tool. However, reproduction nonitoring of
carnivores (e.g., observations of egg conditions, birth defects,
infant nortality) may be a useful tool in determning the effects
of pesticides known to affect reproductive success, particularly
in cases where baseline data are known.

4.0 PROTECTED AREAS/ PROTECTED ANI MALS AND PLANTS
Because pesticides will inmpact both crop and natural

ecosystenms, sonme system of natural resource protection is
necessary. This can be acconplished by setting aside areas and

50



zones where pesticides are not used, or are severely restricted.
Endangered animals and plants need to be taken into consideration
in regard to habitat intervention. Since birds and fish are
particularly vulnerable to direct and indirect inpacts of

pestici des, these organisns need to receive speci al

consideration. Sone areas should be set aside to be protected
from pesticide use no matter how great the perceived pest control
need.

Protection of animal and plant species and their habitat in
turn preserves the regional biological diversity. In addition to
protecting habitat and inherent existence value, Protected areas
al so provide a safe place for reproducti on and regeneration of
wildlife after |osses fromdrought and poaching. The areas offer
consi derabl e potential for tourism as well. Al though Malaw's
tourismindustry is inits infancy, it offers great potential to
the country's econony. Because it is relatively non-consunptive,
has a high return value. 1In addition, protected plants may hol d
value for future industrial and pharnmaceutical use. Protected
areas can also contribute to | ocal village econony through val ue-
added i ncone.

Mal awi 's DNPWis concerned with protection of fragile areas
and conservation of biodiversity, and pronotes policies and
research that conserve wildlife and their habitats. This SEA
recommends that mtigative neasures associated with any |I/g
control activity be coordinated with activities of DNPW and
appropriate NGGCs.

Unfortunately, popul ation pressure and basi c econom ¢ needs
are contributing to the degradation of forests, grasslands,
wat er sheds and | akes in Malawi, and habitat for nmany of Malaw's
pl ant and ani mal species is being lost. Drought and erosion
further accelerate this habitat deterioration. It is extrenely
important that any U. S.-funded |/g control programinvol ving
pesticides not contribute further to the environnental
degradation already underway. Further, the United States should
do its utnobst to use methods and materials that have the | east
toxic effects on both crop and natural ecosystens.

Fishing is an inportant source of food and livelihood in
Mal awi, where it is estimated that fish accounts for 60-70% of
the animal protein available to the popul ation. Lake Ml awm
yi el ds nost of the fish consunmed in the country, with other
i nportant systens being Lakes Chilwa, Chiuta, and Ml onbe, and
the Shire River (Fig. 3). Fish populations are liable to be
indirectly affected by pesticides used in |ocust or grasshopper
control operations because of direct toxicity to aquatic
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invertebrate fauna (Keith, 1989), a source of food for nost fish.
As major fisheries are |located in areas subject to |ocust

i nvasi on, they may be especially at risk as | ocust control
efforts are inpl enented.

4.1 Protected Areas

Mal awi has 11.6%of its |and area desi gnated as Nati onal
Parks or Wldlife Reserves. Al resources are protected in
Nat i onal Parks; ani mal popul ations are protected in the Wldlife
Reserves. The five National Parks and three WIldlife Reserves
extend fromnorth to south through the country (Fig. 6).

Lake Mal awi National Park was established in 1980 as the
first freshwater and underwater national park in Africa. It
was designated a United Nations Wrld Heritage site in 1984.
Lake Mal awi National Park protects its |arge popul ati on of
over 400 cichlid species, and islands and shoreline
conponents (8700 ha) of the Park offer hippos, crocodiles,
and abundant birdlife.

Nyi ka National Park (313,400 ha) in the north is the |argest
(besi des Lake Malawi) and is |ocated on a nontane pl at eau
with large herds of zebra, eland and antel ope.

Kasungu National Park (231,600 ha), in the central region,
contains the |argest el ephant herds.

Lengwe National Park (88,700 ha) is in the southern region.
During the dry season, water is scarce in the park and
artificial waterhol es concentrate gane ani mal popul ati ons
(i ncluding herds of the rare Nyal a antel ope).

Li wonde National Park (53,800 ha) is on a flat area of the
eastern Shire River watershed. The park has many el ephants,
hi ppos, lions, crocodiles, and a great variety of bird

speci es.

Nkhot akota Wl dlife Reserve (180,200 ha) is on the west of
Lake Malawi in the central part of the country, and features
el ephants, sable antel ope, warthogs and over 130 bird

speci es.

VWaza Marsh Wldlife Reserve (98,600 ha) is just bel ow Nyi ka
Nat i onal Park, and has |arge herds of el ephants, hippos, and
buffaloes. It shares a border with the Luangwa Vall ey
National Park in Zanbi a.
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Affairs

Vokhi wa, Zi pangani M : Deputy Director, Departnent of
Environnmental Affairs

M ni stry of Lands, Housing, Physical Planning and Surveys

Nkhat a, Geoffrey: Conm ssioner of Lands

USAI DY Mal awi

57



Dunn, Janes: Chief of Ofice, Supervisory Agricultural
Devel opnent O fi cer

Nyi rongo, Mexon: Heal th Devel opnent Specialist, HPN

Shunba, Stephen E. C.: Agricultural Specialist

A. 1. D/ Washi ngt on

Evans, David A.: Contractor, AFR/ DRCO Professor of Biology,
Kal amazoo Col | ege

O her Cont acts

Chi bonga, Dyborn C.: Secretary, Pesticide Suppliers
Associ ati on of Mal awi

Gama, Jino: Popul ati on Econom st, Managenent for Devel opnent
Progranmme, UNDP/ GOM

Kagawa, AKki o: Assistant Resident Representative, Japanese
| nt ernati onal Cooperation Agency (JICA)

McCul | och, Laurie: | RLCO Eval uation Team FAO

Nyi renda, Greenwell D.C.: Professor of Entonology, Bunda
Col | ege of Agriculture

Teri, J.: Research Specialist, International Institute of
Tropi cal Agriculture

58



APPENDI X B

PEA for LOCUSTS/ GRASSHOPPERS
SYNOPSI'S OF ENVI RONMENTAL ASSESSMENT PRI ORI Tl ES

BASI C PRE- CONDI TI ON OF PROGRAM

Recommendation 1. It is recommended that USAID continue its

i nvol venent in Locust and Grasshopper control. Operationally,

t he approach to be adopted should evol ve toward one of I|ntegrated
Pest Managenent (IPM.

Thi s recomrendati on should be applied in the context of the
specific needs of Malawi. USAID/ Malawi supports IPMin the
managenent of | ocusts and grasshoppers, as well as other insect
pests.

| NVENTORY AND MAPPI NG PROCEDURES

Recommendation 2. It is recomended that an inventory and
mappi ng program be started to determ ne the extent and boundari es
of environnentally fragile areas.

This recommendati on can be part of future USAI D/ Mal aw
i nvol venent with assistance efforts. Mps should include
specific areas to be protected, sone with a total ban on
pesticides for grasshopper or |ocust control and sonme with a high
priority for restricted use of pesticides. Areas which may have
potential for the testing of pesticide alternatives should al so
be incl uded.

Recommendation 3. It is recomended that a systemfor dynamc
inventory of pesticide chem cal stocks be devel oped.

Because of past inadequate managenent practices in Ml aw ,
stocks of pesticide have been allowed to accunul ate and degrade.
In addition, stored pesticides are not always handl ed carefully
or tracked to insure correct use and disposal. |Inprovenents in
the system for managi ng pesticide stocks nust be inplenented to
protect human health and the environnment and to m nimze chances
of pesticide products becom ng obsol ete.

59



Recommendation 4. It is recommended that USAID take an active
role in assisting host countries in identifying alternate use or
di sposal of pesticide stocks.

A plan for managi ng obsol ete stocks has been drafted with
t he support of USAID Washington. This should include the
periodic testing of stored pesticide stocks to insure that the
material is usable. Unwanted stocks in Malawi shoul d be di sposed
of only with technology that best fits the local situation. High
priority should be placed on mnimzing the future accunul ati on
of any unwant ed pesti ci de.

Recommendation 5. It is recomended that FAO as |ead agency for
m gratory pest control, be requested to establish a systemfor
the inventory of nmanpower, procedures and equi pnent.

Thi s SEA supports that recommendati on as an
Al DY Wcoordi nated and supported activity.

M Tl GATI ON OF NON- TARGET PESTI CI DE EFFECTS

Recomendation 6. It is recommended that there be no pesticide
application in environnentally fragile areas and human
settl enents.

Any future spray operations or pesticide donations for use
in Malawi shoul d be acconpani ed by a requirenment prohibiting use
in sone areas and limting use in others and requiring
appropriate buffer zones. The areas of total prohibition are
desi gnat ed wet| ands, national parks, national forests, and
fragile areas. Buffer zones and other reserves should restrict
pestici de use, and encourage traditional and non-chem cal
met hods. Villages, towns, cities, or any other human settl enent
will not be sprayed.

Recomendati on 7. It is recommended that pesticides used
shoul d be those with the m ni num i npact on non-target species.

Pestici de recommendati ons in the PEA and subsequent |ists of
USAI D- approved anti-I/g pesticides should be foll owed until
research results indicate that nore environnentally safe
pesticides are available for use. Investigation of traditional
and cultural nmethods of control is also strongly encouraged as a
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USAI D) Mal am activity. This SEA does not contain a |list of
pesti ci des because it accepts the pesticide selection in the PEA

Recommendation 8. It is recomended that pre- and post-treatnent
nmoni toring and sanpling of sentinel organisns and water and/or
soils be carried out as an integral part of each control

canpai gn.

This recommendati on should be inplenented to sonme extent if
possi ble, but may be difficult to fully inplenment in Malaw, due
to both the expense and a | ack of supportive infrastructure. A
program of research nonitoring is inportant both as a basis for
desi gn of operational nonitoring and as a nmeans of establishing
statistically verifiable base line data. |In addition, periodic
sanpl i ng observations of target and non-target nortality,
popul ati on nunbers, and behavi or shoul d be nade at | ocations
i nvol ved in pesticides use.

APPLI CATI ON OF | NSECTI Cl DES

Recomrendati on 9. It is recommended that one of the criteria
to be utilized in the selection of control techniques should be
the mnim zation of the area to be sprayed.

A nunber of operational procedures should be followed to
mnimze the area to be sprayed. 1) Enphasis should be on an
early and vi gorous surveillance program thus allowi ng early
treat nent operations and reducing the anount of pesticide used;
2) Crop protection operations should utilize econom c threshol ds
to the extent possible; 3) A programof identifying non-
treatment areas and mnimumtreatment areas shoul d be adopt ed;
4) Training of all decision-making individuals should enphasize
the inmportance of restraint in use of pesticides; 5) Farners and
villagers should be included in training and subsequent survey
and application operations.

Recomendation 10. It is reconmmended that helicopters should be
used primarily for survey to support ground and air control
units. \When aerial treatnent is indicated, it should only be
when very accurate spraying i s necessary, such as close to
environnmental ly fragile areas or for localized treatnent.
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The treatnment programin Mal awm shoul d enphasi ze early
season ground application. However, during rainy season
treatment operations, road conditions nmay necessitate the use of
aircraft. |In addition, sonme areas may not be accessi bl e except
by helicopter. The AID W (Forest Service) Aerial Application
Gui del i nes should be foll owed in any such operation.

Reconmmendation 11. It is recommended that, whenever possible,
smal | planes should be favored over nediumto |arge two- or four-
engi ne transport types {for application of pesticides}. In al
cases, experienced contractors will be used.

Thi s SEA supports this recommendati on.

Recommendation 12. It is recommended that any USG funded

| ocust/ grasshopper control actions which provide pesticides and
ot her commodities, or aerial or ground application services,

i nclude techni cal assistance and environnmental assessnent
expertise as an integral conponent of the assistance package.

This SEA agrees with this recomendation. In addition, this
SEA strongly supports both | ong- and short-termtraining to be
integrated with USAI D provi ded techni cal assistance.

Recommendation 13. It is recommended that all pesticide
cont ai ners be appropriately |abel ed.

This SEA agrees with the recommendati on and urges the GOMto
give high priority to enforcing pesticide |egislation and
i npl enmenting laws requiring a good clear label. It is suggested
that the GOMfoll ow the FAO pesticide | abel guidelines.

DI SPOSAL OF PESTI Cl DES

Recommendation 14. It is recommended that USAID provide

assi stance to host governnents in disposing of enpty pesticide
contai ners and pesticides that are obsolete or no | onger usable
for the purpose intended.

USAI D) Vashi ngt on and the FAO are currently devel opi ng
gui dance on di sposal prograns for unwanted pesticides and enpty
containers. |In addition, several pilot disposal projects are
bei ng i npl enented. USAID/ Mal awi shoul d fol |l ow such di sposal
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gui dance when avail abl e, and should continue to assist with
proper pesticide managenent. Proper disposal of enpty barrels is
especially inportant.

PUBLI C HEALTH AWARENESS

Recommendati on 15. USAI D shoul d support the design, reproduction
and presentation of public education nmaterials on pesticide
safety (e.g., TV, radio, posters, booklets). This would include
such subjects as safely using pesticides, environnental

awar eness, pest nanagenent techni ques of |ocusts and
grasshoppers, and the potential hazards of pesticides. The goal
woul d be to enable policy nmakers and | ocal populations to
recogni ze and avoid potential health problens related to
pesticide applications.

Col | abor ati on between the MOA and other mnistries should
ensure the devel opment of public and applicator education on
pestici de safety, pesticide poisoning recognition, avoidance, and
treatment. In addition to receiving information on general
pesti ci de awar eness, the public should be nade aware of the need
to protect environnmentally sensitive areas from pesticide m suse.
Radio is an extrenmely effective nmediumin this regard, and should
be utilized to its fullest.

Reconmendation 16. It is recommended that training courses be
desi gned and devel oped for health personnel in areas where
pestici des are used frequently.

Thi s SEA supports this recommendati on and advocates inter-
governmental collaboration in training prograns.

Recomendation 17. It is recommended that each health center and
di spensary |l ocated in an area where pesticides are used be
provided with posters describing diagnosis and treatnent of
pestici de poisonings, as well as nedicines and anti dotes required
for treatnent of poisoning cases.

This SEA supports this recommendati on, and advocates

col | aborati on between the PPS and the Mnistry of Health in
appropriate inplenmentation.
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Reconmendation 18. It is recommended that presently avail able
tests for nonitoring human exposure to pesticides should be
inplenented in the field. This includes neasurenent of

chol inesterase levels in blood as a screening and indicator test
for pesticide handlers and applicators.

This SEA supports the need to nonitor the health of
pesticide applicators and handl ers during control operations. It
is especially feasible to nonitor blood cholinesterase in
i ndi vi dual s working with organophosphate pesticides. This should
be inpl enmented on a regular basis with pesticide handl ers and
applicators. In addition, this SEA favors behavioral nonitoring
for synptons of pesticide exposure.

PESTI Cl DE FORMULATI ON AND MANAGEMENT

Recommendation 19. It is recommended that the specifications for
USAI D purchase of | ocust/grasshopper insecticides be adapted for
all insecticides.

This is an AIDDWactivity that should be inplenented through
a revision of USAID s Pest Managenent Cui delines that was
devel oped in 1991. No Ml awi -specific recomendation is included
inthis SEA as it is a central and regional activity.

Reconmendation 20. It is recommended that pesticide container
speci fications be devel oped.

This is an AIDDWactivity that should be inplenented through
a revision of USAID s Pest Managenent QGuidelines. USAID s
working with the USEPA Pesticide D sposal Wrkgroup to achieve
state-of-the-art pesticide container specifications.

Bl OLOG CAL CONTRCL

Reconmendati on 21. It is recornmended that Beauvaria and ot her
bi ol ogi cal agents such as plant extracts be field tested under
African and Asian conditions in priority countries.

AID)Wis currently supporting research on bio-pesticides in
Africa. The need for carefully controlled studies in the area of
bi ol ogi cal control is stressed by this SEA. Qher areas of
research should be pursued, especially in regard to native
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popul ati ons of parasites, diseases and predators. USAI D Mal aw
may Wi sh to support training and research in this subject area.

TRAI NI NG

Recommendation 22. It is recommended that a conprehensive
trai ni ng program be devel oped for USAID M ssion personnel who
have responsibility for control operations. This will involve a
review of existing materials and those under devel opnent, in
order to save resources.

Thi s SEA supports that recommendation for Malawi. The L/ G
Oper ati ons Handbook (USAID, 1989a) fills this need in part, as
does the PEA and this SEA. Oher materials include regional
meet i ngs and wor kshops, and short-termtechnical assistance.

Recommendation 23. It is recommended that | ocal prograns of
training be instituted for pesticide storage nanagenent,
environnmental nonitoring and public health (see Recomrendati on
16) .

This SEA supports this recommendation, and recommends t hat
high priority be given to training on the safe and appropriate
application of pesticides. Training can take the form of
courses, as well having as individuals work with outside
techni cal expertise. "Train the trainer" prograns are especially
effective in passing information with mnimal expense.

Recommendation 24. It is recommended that when technical

assi stance teans are provided they be given short-termintensive
technical training (including |anguage if necessary) and sone
background in the use and availability of training aids.

This SEA supports that recommendation as an AID Wactivity.
The overall preference is to have technical assistance teans with
t he needed technical expertise and sufficient |anguage fluency
for the tasks to be perforned.

ECONOM CS
Recomrendati on 25. It is recormended that field research be

carried out to generate badly needed econom c data on a country-
by- country basis.
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This SEA supports this recommendation. |Inplenmentation in
Mal awi m ght consist of an agricultural productivity analysis
al ong with an annual agricultural database program This should
i nclude a research study on crop |l oss analysis. Information
generated by the donor-funded FAO econom ¢ anal ysis studies could
be useful in determ ning/interpreting/understanding the situation
in the host country.

Recomendation 26. It is reconmmended that no pesticide be
applied unl ess the provisional economc threshold of |ocusts or
grasshoppers i s exceeded.

Due to the erratic nature of these insects, along with
potential for social inpact, a valid intervention (econom c)
threshold will require both the |ong-termcollection of
quantitative data, and research to determ ne the extent to which
agricultural productivity is threatened. In this light, it is
inportant that intervention decisions, especially those involving
pestici des, are supported by valid professional judgenent. This
woul d ensure m ni num pesticide procurenent by limting USAI D
partici pation when a reasonable probability of substantial threat
to crops does not exist.

ENVI RONVENTAL POLI CY

Reconmendation 27. It is recommended that USAID provide
assi stance to host countries in drawi ng up regul ations on
regi stration and managenent of pesticides and the drafting of
envi ronment al policy.

Thi s SEA supports that recommendation. Al D/ Wand USEPA are
devel opi ng an assi stance programto assist with pesticide
regul ations and policies, including human safety, environnental
i npact, and use, storage, and disposal. |nplenentation should
i ncl ude i nprovenent of pesticide |abeling, including clear
precautionary statenents, specific use directions, and
appropriate instructions for disposal of enpty containers. |In
addi tion, policy nmust include an environnmental nonitoring
program wth results used in the planning of future pesticide
use operations, as well as detection of possible m suse or
unexpect ed adverse results.
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PESTI Cl DE USE POLI CY

Recomendation 28. It is reconmmended that a pesticide use
inventory covering all treatnments in both agricultural and health
prograns be devel oped, on a country-by-country basis.

Thi s SEA supports that recommendation, and considers this to
be a topic appropriate for GOM action. Such a pesticide
i nventory program done in conjunction with good storage
managenent, can prevent the build-up of obsolete stocks, and
t hereby reduce overall operations and storage costs.

PESTI Cl DE HANDBOCK

Recomendation 29. It is recommended the USAID produce a
regul arly updated pesticide handbook for use by its staff.

Thi s SEA supports that recommendati on as an Al D/Wor REDSO
activity. Anong the relevant activities in this area are USAID
policies concerning pesticide use, efficacy and agricultural
productivity, environnmental inpacts and health effects, and
safety and mtigative nmeasures. The Handbook shoul d contain
heal th, safety, and environnental assessnents of pesticides that
are likely to be used in Ml aw .

SUPPCORT AND TRAI NI NG

Recommendation 30. It is recommended that technical assistance,
education and training, and equi pnment be provided crop protection
services of host countries with a view to making the services
eventual |y sel f-sustaining.

Thi s SEA supports this recommendation, but only with a
t hor ough anal ysis of actual needs, existing supportive
infrastructure, and the ability of the PPS to nanage a
sust ai nabl e program

STORACE
Recomendation 31. It is reconmmended that nore pesticide storage

facilities be built. Until that occurs, enmergency supplies
shoul d be pre-positioned in the United States.
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This SEA supports this recommendation in principle, and
considers this a valid activity for Malawi. Due to inadequate
storage facilities that currently exist in Malaw , support is for
the Pesticide Bank concept. This SEA urges that the MOA | ook
into inproving storage conditions in the country. A thorough
eval uation of storage facilities should be conpleted prior to
proj ect assi stance.

FORECASTI NG

Recommendation 32. It is recommended that USAID make the
deci si on whether to continue funding forecasting and renote
sensing or to use FAO s early warning program

This SEA is in favor of continuing and inproving forecasting
as an AID/Wor FAO activity.

PUBLI C HEALTH MONI TORI NG AND STUDY

Recomendation 33. It is reconmmended that a series of

epi dem ol ogi cal case-control studies, within the countries

i nvol ved in | ocust and grasshopper control, should be inplenented
in areas of heavy human exposure to pesticides.

Al though this is a valid activity for Malawi, a | ack of
supportive infrastructure would require that such a research
program be acconplished with outside expertise and facilities.
However, it should be noted that the invol venent of both MOA and
MOH is vital for the success of this activity.

RESEARCH
Recomendation 34. It is recommended that applied research be
carried out on the efficacy of various pesticides and insect
grom h retardants and their application.
This SEA supports this recommendation, including the search

for other mcrobial pathogens of |ocust and grasshopper species
as a longer termpriority (see Rec. 21).

Recomendation 35. It is reconmmended that applied research be
carried out on the use of plant extracts as anti-feedants.

Several plant extracts in Malawi are worth investigating for
bi o-pesticide activity, thus deserving additional field research.
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As additional funds are avail able, the nost prom sing options
shoul d be pursued.

Recommendation 36. It is recommended that research be carried
out to determ ne the best techniques for assessing the inpacts of
or ganophosphat es used for |ocust and grasshopper control in
relation to the use of these and ot her chem cals for other pest
control prograns.

Thi s SEA considers such conparative inpact research an
appropriate AIDDWactivity. A mgjor international research
effort has been | aunched in Senegal on the ecotoxicol ogi cal
effects of |ocust insecticides.

ENHANCI NG AND ACCELERATI NG | MPLEMENTATI ON

Recommendation 37. It is recomended that USAID, on the basis of
t he previous recomendati ons, develop a plan of action with
practical procedures to provide guidance in | ocust/grasshopper
control to mssions in the field.

Thi s SEA supports this recommendati on. Al D) W has a general
pl an of action that includes the devel opnent of Supplenmentary
Envi ronnment al Assessnents in the countries that are nost critica
for |l ocust and grasshopper control. These countries include
Bot swana, Burki na Faso, Caneroon, Chad, Eritrea, Ethiopia, The
Ganbi a, Kenya, Madagascar, Mali, Mauritania, Myzanbique, N ger,
Senegal , Somalia, Sudan, Tanzania, and now Mal awi. These SEAs
wWill, in turn, contain commtnments for future actions. Country-
specific plans of action will be devel oped to inplenent those
commi t ments when needed. The country-specific plans of action,
in conjunction with this SEA, wll be the backbone for guidance
of | ocust/grasshopper control activities.

Reconmendation 38. It is recommended that detailed guidelines be
devel oped for USAID to pronote common approaches to | ocust and
grasshopper control and safe pesticide use anong UN Agenci es and
donor nations. Coordination of efforts is becom ng increasingly
i nportant because of the increasing nunber and magnitude of

mul til ateral agreenents and follow up efforts in subsequent years
by vari ous donors.

Thi s SEA supports this recommendation. Coordination nust

occur both at the AIDD Wl evel and the USAI D/ Malawi level. In
Mal awi, the PPS woul d not be the nmjor coordinating body, and
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donors need to discuss specific plans with each other. These
efforts should be inproved for the future.
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APPENDI X D

RED LOCUST AERI AL OPERATI ONS
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APPENDI X E

| RLCO - CSA PEST SI TUATI ON REPORT, NOVEMBER 1996
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APPENDI X F

RELEVANT DOCUMENTATI ON

FAO Pesti ci de Managenment Docunents:

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

b) Quidelines for safe pesticide distribution, storage,
and handl i ng.

c) Guidelines for pesticide disposal and contai ner
di sposal

d) List of FAO approved pesticides.

e) Pesticide storage and packagi ng gui del i nes.

f) CQuidelines for pesticide approval and nanagenent.
g) Ecotoxi col ogi cal guidelines.

h) Ground and aerial application guidelines.

i)Insecticide poisoning: prevention, diagnosis and
treat nent.

j) Guidelines for effective |abeling.

k) Efficacy requirenents for pesticide approval.

O her Docunents on Pesticides and Locust/ G asshopper control:

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

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

c) Effectiveness of |ocalized pesticide treatnent.
(D.309) T. 2. PRIFAS - Dec. 1988.

d) Effects of |ocust and grasshopper control on the
environment. (D. 308) T. 3. PRIFAS - Dec. 1988.
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e) Locust and G asshopper Control - Intermnisterial
Instruction No. 3 related to protection of man and
environment. Al gérien doc.- March 1989.

f) First aid in cases of poisoning by |ocust and
grasshopper control products. ClBA-Gal GY.

USEPA Pestici de Fact Sheets:

Acephat e # 140 Cct ober 1987
Bendi ocarb # 195 June 1987
Car bar yl # 21 Mar ch 1984
Chol pyr ophos # 37 Sept enber 1984
Di azi non # 96.1 Decenber 1988
Feni t rot hi on # 142 July 1987
Mal at hi on # 152 January 1987
Li ndane # 73 Sept enber 1985

These are anong the many Pesticide Fact Sheets issued by the U S
Environnental Protection Agency, selected for relevance to | ocust
and grasshopper control. They summarize data known to USEPA at
the tinme of preparation of the Fact Sheet. They generally

i nclude information on acute and chronic toxicity to humans and
ot her non-target organi sns, handling precautions, and other
instructions for use. They may be requested from

O fice of Pesticide Prograns

US Envi ronnmental Protection Agency
401 M Street, SW

Washi ngt on, DC 20460 USA
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APPENDI X G

CABLE OF UPDATE ON Al D- APPROVED LI ST OF
PESTI Cl DES FOR LOCUST/ GRASSHOPPER CONTROL
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Figure 6. National Parks and WIldlife Reserves
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Majete WIldlife Reserve (69,100 ha) is on the spectacul ar
waterfalls of the |ower Shire River

Mrvabvi Wl dlife Reserve (8700 ha) borders on Mbyzanbi que.
Its hills and rocky gorges support antel ope species,
| eopards, and ant el ope.

Ani mal biodiversity in Malawi is high with 163 mamral
species, 620 birds, 92 reptiles, 538 fish, and 54 anphi bi ans. The
parks, and reserves are habitat for a wide variety of plains and
forest mammal s, rangi ng from herbivores such as various
ant el opes, zebras, elephants, rhinos, and buffal oes to predators
like lions, cheetahs, and various wild cats. The Shire River
wet | ands and the | ake shoreline plains are inportant to a diverse
and abundant bird fauna. It is critical to consider the
i nportance of these habitats, and the direct vulnerability of
birds to pesticide toxicity, in inplenenting any |ocust or
grasshopper control operations involving pesticide spraying.

As Red Locust breeding is wetland-associated, this SEA
recommends consi derable restraint, careful nonitoring and
targeting, and avoi dance of the commonly-used Fenitrothion should
control operations in the south of Malawi be necessary.

Forest reserves cover 980,000 ha, and have been establi shed
to protect watersheds and fragile areas, particularly areas
subject to erosion. They are adm nistered by the Mnistry of
Forestry, Fisheries, and Environnental Affairs (MFFEA), but
receive limted protection due to lack of staff and resources.

Protected areas should be surrounded by buffer zones at
| east 2-2.5 kmw de. These are needed to avoid acci dental
pesticide application and possible spray drift, and will help to
mnimze indirect effects of pesticide use. Wthin buffer zones,
hi gher priority should be given to use of alternatives to
chem cal pesticides, and a nonitoring program so that non-
chem cal alternatives can be applied successfully. As the
capacity of the PPS to provide training in non-chem ca
alternatives increases, the width of the buffer zones can be
decr eased.

4.2 Non-Protected Sensitive Areas

In addition to these protected areas, the PPS should take
precautions in a nunber of other areas that have a | ower |evel of
vul nerability, but which are still ecologically sensitive.
Wet | ands and ot her aquatic ecosystens are particularly fragile,
and many of the officially protected areas are not self-
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sufficient ecosystens, with wildlife nmoving in and out
seasonally. The wildlife novenent corridors need to be

consi dered, as do regions outside the park and reserve system
whi ch al so harbor considerable wildlife. These areas can be
designated as high priority areas for Village Brigade
nmobi | i zation, intensive nonitoring, and encouragi ng non-chem cal
met hods of control. The areas would al so include buffer zones
around all territories designated above as fully protected zones,
given their sensitivity to indirect effects.

The i nplenmentation of fragile area protection prograns mnust
lie with the GOMitself. Enforcenent of regulations to ensure
sensitive areas are actually protected to the ultimte benefit of
t he people of Malawi, and nust therefore be made a priority. The
ef fectiveness of protection prograns is closely linked with
integration of |ocal populations to build a feeling of
responsi bility. Donors should nonitor the protection program
assisting it if necessary, and they nay even wi sh to base funding
| evel s on the | evel of GOM conm tnent for environnental
protection.

4.3 Protected Animals and Pl ants

Nuner ous plant and ani mal species are listed as endangered
or threatened in Malawi. Rather than listing these species here,
it should be sufficient to articulate to GOM and the donor
community that no U S.-funded pesticides will be applied or
rel ated operations take place in or around established critical
habi t at .

Many popul ati ons of endangered and threatened species
continue to decline despite legislation. Several animal species
may cease to exist unless a considerably higher |evel of
protection can be brought to bear. Any U S -funded operation
nmust consider the potential inpact of pesticides on these already
strained habitats and the flora and fauna contai ned therein.
Wil e the value of human life cannot be placed bel ow that of an
endanger ed species, the U S. should not allowitself to be drawn
into a situation that nmay force such a choice. Here again, early
survey and surgical treatnent prograns can allay such situations.

4.4 Pesticide Alternatives in Sensitive Areas

Farmers living in areas which have been designated as
environnmental |y sensitive should receive training in IPMand the
use of control nethods which do not use chem cal pesticides.
These farnmers shoul d be encouraged to use traditional nethods and
shoul d be infornmed as to how pesticides are dangerous to both
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humans and the environment. Farnmers in such areas should be
gi ven individual attention, tinme to ask questions, and
opportunity for discussion. PPS trainers should have a basic
know edge concerning food chains and the indirect effects of
pesti ci des.
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