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I. INTRODUCTION

A, Purpose of the Strateqgy

Agricultural production in sub-Saharan Africa continues to lag
behind other regions in the world. 1Indeed, per capita food
production is declining as a result of stagnation in the
agricultural and related sectors, coupled with burgeoning
population growth.

The Bureau for Africa's overall strategy for agricultural and
rural development in the region is spelled out in the Africa
Bureau Food Sector Assistance Strategy Paper of October, 1981.

This paper spells out the Bureau's strategy for dealing with one
of the most serious exodenous factors adversely affecting
agricultural production: the c¢cyclically recurring infestations
of locusts and dgrasshoppers, which can result in significant

crop losses and periodically lead to plague and famine
conditions in many parts of Africa.

B. Statement of the Problem

Locusts and grasshoppers have plagued Africa throughout recorded
history, but major infestations are cyclical: they generally
follow the return of the rains after an extended period of
drought. Thus, the severe drought of the early 1980s was
followed by normal, or above normal, rains in most of Africa in
1985 and 1986, and 1986 alsc saw the emergence of major
locust/grasshopper infestations. 1Indeed, the 1986 infestation
was unusually severe because it involved the rare appearance in
the same year of all four major species of locusts, plus
numerous species of grasshoppers.

The international campaign to control the problem in
1986--though very ad hoc--was generally successful. Major
infestations occurred in eleven countries, and minor
infestations were reported in nine others. The survey and
control operations that were mounted by host governments,
regional organizations, and the donor community managed to avert
serious crop losses in all but a few areas of the continent.

However, the problem has been brought under control only
temporarily. Given the recent good rains, the relatively late
initiation of control activities in 1986, and heavy egg laying
by several generations of adult locusts in the latter half of
1986, infestations in 1987 could well exceed 1986 levels.

Unless control activities in 1987 are mounted early and
effectively, the same cycle could again cause major infestations
in 1988 and beyond. Further, it is a problem which can recur at
any time in the future if preventive measures are not taken,

Given recent advances in control technologies and the success of
the 1986 campaign in preventing an infestaticn of plague
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proportions, it should be possible to reassert normal control
over these pests within the next three years. These experiences
‘should also lead to the introduction ¢of better permanent control
measures for future use.

C. Scope of the Strategy

This paper spells out the Africa Bureau's strategy for .dealing
with sub-Saharan Africa's locust/grasshopper problems over the
short, medium, and long term. It is based on the proposition
that, given the cyclical nature of major infestations, actions
taken during the first 24-30 months are critical to both: (a)
the containment of the initial emergency, and (b) the
establishment of a program for long-term control and management
of the pests. ’

Thus, the primary purpose of this strategy is to provide a
framework for the provision of A.I.D. assistance in averting or
reducing crop damage over the short and medium-term. In the
present case, this means the period between now and
mid-1989--the time by which present infestation levels can be
reduced to normal levels. This strategy calls for:

- Building upon the major survey and control activities
undertaken (and lessons learned) by host countries and donors in
1986 (and the future); and

—— Expanding and enhancing those activities in the coming
months in order to:

a. provide early warning through monitoring of potential
pest problems in individual countries (and specific areas
in those countries};

b. establish standards and criteria for determining when
and where to apply strategies for control of the pest;

c. provide needed resources (technical, financial, and
material) for timely and efficient (and cost effective)
pest survey and control activities, that fully take U.S.
environmental concerns and legislation into account;

d. support adaptive research needed to take advantage of
recent advances in pest identification, survey, early
warning, and control technologies;

e. train and develop a host country human resource base
that can help to reassert and, subsequently, maintain
control of the threat posed by locusts and grasshoppers;
and

£. encourage neighboring countries to plan and agree on
cross border control operations.



—_d -

This paper also focuses on the role of complementary long-term
programs, e.d., integrated pest management (IPM), which require
support in many African countries for the foreseeable future.
These programs are addressed in terms of: J(a) the contribution
which they too can make in getting Africa through the current
crisis; and (b) their continuing importance in dealing with the
locust/grasshopper problem, which the region experiences even in
"normal” times.

II. THE MAJOR LOCUST AND GRASSHOPPER SPECIES

Although Africa is plagued by many different species of
migratory pests, locust and grasshoppers are one of the most
serious recurring threats to agricultural production. Thus theéy
are singled out for primary attention in this Strategy Paper.
There are four major species of locust and one major specie of
grasshopper i1n sub-Saharan Africas

-— The brown locust, which is the most resistant to
desiccation, is primarily found in South Africa and southern
Namibia; however, it forms swarms that threaten the other
countries of southern Africa;

-- The red locust, which has only one generation per
year, is found in the east African countries; but, if left
uncontrolled, it can also affect southern Africaj;

—-- The desert locust, which is potentially one of the
most dangerous species because it has the ability to swarm and
move rapidly across the entire African continent, from .
Mauritania to Ethiopia, as well as to the Middle East and India:

-~ The African migratory locust, which has its primary
breeding ground in the Niger River area, but has attacked nearly
all of sub-Saharan Africa upon occasion; and

—-— The Senegalese grasshopper, which is found in a band
from West Africa across to the Horn.

AnnexXx A provides more detailed information on each of these five
species. In normal years, one or more of these species nay
appear; the appearance of all five species in the same year is
extremely rare, However, all five did appear in substantial
numbers.in 1986; and all are expected to show up again for at
least the next two years.

ITI. ACTIVITIES AND FUNDING RESPONSIBILITIES

A, - Program Responsibility

The primary responsibility for treating these periodic locust/
grasshopper infestations resides with the African host countries

in which they occur: initially with individual farmers, and
then, during unusually severe infestations, with host country
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governments. All African countries have some governmental
organization (typically, a Plant Protection Division in the
Ministry of Agriculture) with responsibility for dealing with
locusts and grasshoppers. Nevertheless, often these host
country organizations are unable to cope with major (unusually
heavy) infestations. Consequently, many African governments are
members of regional organizations, e.g., the Desert Locust
Control Organization (DLCO) in East Africa and the Regional
Organization to Combat Birds and Locusts {(OCLALAV) in the Sahel,
which were established to bring special skills and resources to
bear when major infestations occur.

However, the African states have not been paying their
membership dues, and, in some cases, donors are supporting these
regional organizations. 1In addition, too often these regional
organizations have proven to be ineffective in coping with
infestations of potential plague proportions. Thus,
international organizations like the UN's Food and Agriculture
Organization (FAOQO) and the bilateral donors have stepped in with
ad hoc resources and assistance. This was the case in 1986, and
it appears that the same kind of special assistance (over and
above their normal development assistance) will be required of
the FAQO and bilateral donors for at least the next two years,

B. A.1.D.'s Operational Authorities

When A.I.D. becomes seriously involved in addressing Africa's
locust/grasshopper problems, operational responsibility is
divided among several internal units.

) 1. Short-Term: The Office of U.S. Foreign Disaster
Assistance (OFDA) has the authority and responsibility to
apply its resources to:

- pest emergency situations in a host country (up to 90
days in duration) when a "disaster®” has been declared
by the U.S. Ambassador to that country, i.e., when a
determination is made that the situation poses a
serious threat to the economy and requires resources
beyond those available to that country:;

—-— the mitigation of potential disaster situations,
i.e., to take preventative measures where there is a
known or predictable disaster threat; and

- recovery and rehabilitation activities (90 to 180
days) designed to prevent secondary disaster effects.

2. Medium Term: The Bureau for Africa has the authority
and responsibility for using its regularly appropriated
resources (DA, ESF, and Local currency) to:

- implement non-disaster project activities required to
put immediate pest emergency situations back under
control; and
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- restore a positive milieu for the implementation of
normal, longer-term development initiatives, vis a vis
pest contrel programs responding to immediate threats.

3. Long-Term: Recognizing that the current African pest
infestation represents, in large part, the failure of

national and regional institutions to deal with day to day
and abnormal pest management situations, the Bureau for
Africa--and A.I.D.'s central Bureau for Science and
Technology-—-have the responsibility and authority to use
their resources to support developmental activities on a
regional or bilateral basis, designed to improve the
capabilities and capacities of these institutions. These
activities may include long-term IPM programs covering all
forms of pests (e.g., army worms, rats, quelea birds,
etc,), in addition to locusts and grasshoppers.

Table 1 (page 6) illustrates how specific activities can be
funded and managed over the short, medium and long-term.

C. Donor Collaboration

There is a wide array of bilateral donors, international and
regional organizations, and private and voluntary agencies who
are working on the locust/grasshopper problem. Many of these
have had extensive experience in working with African countries
on the control of the pest, and their approaches to the problem
are varied. Moreover, they all have a unique contribution to
make to its resolution.

In this context, it is A.I.D.'s policy to give high_priority to
the support of inter-organizational networking. Clearly, all
points of view, and the data they represent, contribute to the
thorough analysis of .the problem, as well as to the development

-of a workable resolution to it. However, A.I.D. has a

responsibility to take actions that may differ from those
resulting from such collaborative efforts, if A.I.D. feels that
the networking process has not generated an adequate response.

IV, ACTION PLANS AND PROGRAM DEVELOPMENT

A. Donor Coordination Committees

As noted previously, primary responsibility for treating pest
infestations resides with the farmers and governments of the
African countries in which they occur, Should external
intervention be appropriate and requested, any assistance
provided must be approved by the host country. To assure that
operations during the 1986 locust/grasshopper campaign were
sensitive to these responsibilities, Donor Coordinating
Committees (sometimes called Country or Donor Steering
Committees) were established in almost every country to which
external donor assistance was provided. These Committees
provided a useful forum for the exchange of technical and



RESPONSIBILITY FOR RESOURCE INPUTS

-6—

FOR LOCUST/GRASSHOPPER CONTROL 1987/88

Input

ASSesSEmETT Teams
Technical
Survey
Evaluation
Guidelines/Standards
Pesticides
Emergency
Pre-positioned
Testing
Radios
Emergency
Pre—-positioned
Training
Long-Term
Short-Term
Vehicles
Aircraft
Equipment
(sprayers, clothing,
repairs, etc.,)
Aerial Spray Services
Environmental Assessments
Environmental Research
Early warning Research
Inter. Conferences
Entomological Research
Institution Building

Host Country’
Regional

Permanent Construction

N = No, ¥ = Yes

Short-Term
OFDA

O

Z K

O g

TABLE 1

Long-Term
AFR/TR & S&T

o= o

ez
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financial information, as well as a mechanif§gm for developing a
coordinated response between the donors and\hort countries. In
some cases, the local FAO representative cha¥gz#sd these
Comnittees., In others, they were chaired by the host country or
one of the bilateral donors,

B. A.I.D. Operational Strategy

A.I.D. supports the continued operation of the Donor
Coordinating Committees. The form of organization and
leadership is immaterial; the important point is that there must
be an in-country group established which enables all involved
donors to coordinate their resources in response to the jointly
perceived pest problem. A.I.D. resources should generally be
provided in response to Country plans approved by the Donor
Coordinating Committees and representing the policy of the host
government. These programs should be forwarded to the FAQO, the
international organization charged with coordinating world-wide
responses to the locust/grasshopper problem, as the basis for
issuance of an appeal for donor support. The FAO's technical
review of these programs is not required. A.I.D. may elect to
respond in a manner that differs from that recommended in a
Country Plan, if requested to do so by a host country.

In order to receive A.I.D. resources, USAID Missions with an =
actual or potential locust/grasshopper problem should prepare
their own local Action Plans. These Plans should consider the
requirements identified in the Country Plans of the Donor
Coordinating Committees, and propose initiatives for A.I.D.
funding, over the short-, medium- and long-term. AID/W will
review these Plans for adherence to policy quidelines, establish
priorities among competing demands, and allocate appropriate
resources within available funds.

V. CONTROL STRATEGIES

A, Pest Quantification

Because a wide variety of species contribute to Africa's
locust/grasshopper threat, difficulty has been experienced in
defining the level of infestation that constitutes a bona fide
threat and selecting appropriate control methods. Further, the
level of the threat posed is influenced by the proximity of the
pest to crop or range lands requiring protection. Control
strategies should be based upon indicative guidelines developed
by the FAQ, DLCO, and the French organization PRIFAS. Table 2
(page 8) provides A.I.D. guidelines for quantifying the
threshold levels at which specific types of interventions will
be undertaken to meet pest infestations.

B. Conktrol Techniques

The techniques for dealing with locust/grasshopper pest threats



PEST POPULATION THRESHOLD GUIDELINES
A Managers Guide on When to Act

Rangeland and Unutilized Land

Species

Locusts

O.senegalensis

Other
Srasshoppers

Location

Croplands

Seedlings Vegetative
(Under 7 cm) Stages

6-10/sqg. m. or 10/sq. m. or

gregarious gregarious
6—lb/sq. m. 15-20/sq. m.
6-10/sq. m. 15-20/sq. m.

These guidelines are for adults or large hop
thresholds would be roughly 2-3 times these numbers.

Ear Emergence
to Harvest

pers.

10/sq. m. or
gregarious

. 10-15/sg. m.

10-15/sg. m.

Any gregarious forms, bands of
hoppers or swarms of adults, or
populations of 10 adults/sq. m.
or higher when conditions are
favorable, i.e., green vegetatior
adequate rainfall for breeding,
etc. ’

Early in the season if vegetation

is drying and movement to crops
seems imminent; 20/sq. m.

Barly in the season on rangeland,
20/sq. m., or if forage production
is low and over-grazing is likely;
Only at extreme levels on unused
land, e.g,. desertification.

For small hoppers (lst-3rd instars),

Other factors affecting control thresholds include the susceptibility of a particular crop to
a specific insect species, differing sizes of the species, the value or importance of the crop
to be protected, the abundance of the vegetation for feeding (especially.in
rangeland/unutilized land), and the resources available for treatment.
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and outbreaks, in an 1IPM conceptual framewbrk, are divided into
four groups: .

- cultural and varietal, which include crop rotation
and the planting of different varieties or
non-traditional crops that resist locust/grasshopper
infestation;

-— mechanical, which includes flooding ditches with
water around crops, or burying and burning pests;

-— biological, which includes the introduction,
preservation, and augmentation of pathogenes,
parasites, or predators that affect pests; and

- chemical, which is the use of approved chemical
compounds and pesticides to kill the pests.

The first three are more appropriate for preventing major
infestations because they require extended time periods to
organize and become effective. Chemical technigues are
especially useful for reasserting control after a pest outbreak
has .occurred, because they can be applied relatively quickly and
produce rapid control results.

A.1.D. resources are available for activities using any of the
four groups of techniques. During emergency situations, the
emphasis, of necessity, will be placed upon chemical techniques,
i.e., pesticides. However, to the extent that time permits,
cultural, mechanical, and biological techniques are to be
preferred, because they significantly reduce ecological problems.

A,I.D. will devote special attention immediately to-research
concerned with cultural, mechanical, and biological techniques
for preventing major infestations.

Regardless of the control technique employed, recent experience
shows that there is a need for improved operational communica-
tions and logistic support. Data attains value in direct
relationship to the speed and effectiveness of its communication
to those who can act upon it; further, experience has
demonstrated that the efficiency of an intervention is directly
affected by the calibre of the logistic support provided to it,
The experience of the 1986 campaign provides good insight into
how improvement can be made in both of these areas.

C. Locational Strategy

Expert opinion varies on the issue of where locust/grasshopper
pests should be controlled. Some experts believe that
protection and. control should be exerted only when the pests are
attacking crops. Others believe that range lands should be

protected in areas where livestock production is an important
element of the agricultural sector. The subject becomes even
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more complicated when the concept of carrying out preventive
measures in uncultivated or unused areas is introduced. The
application of economic analyses to these various approaches is
difficult; it is hard to attribute values to losses prevented,
when the extent of these losses cannot be determined with any
degree of accuracy.

For A,.I.D., purposes, resources may be used to combat the pest at
any location which is cdeemed practicable in order to: v

- protect livestock, forest, and crop lands (food and
cash, subsistence and commercial); and/or

- enable the pest to be controlled, or to be returned
to control after a major cutbreak.

D. Institutional Development

Conseguent of the long history of the locust/grasshopper
problem, a variety of attempts has been made to address it,
including the creation of pest-specific national and regional
institutions. For a variety of programmatic and funding
reasons, too often these have failed to be effective.
Sometimes, the alertness of these institutions to the problem,
and their ability to respond in an emergency, has been blunted
by the long periods between pest outbreaks, i.e, during
non-emergency periods, locust/grasshopper resources and
preventive operations tend to be shunted aside in favor of
other, more pressing priorities,

A.I.D. will provide medium-term bilateral resources for host
country institutional development from Africa Bureau regional or
country program funds in kthose cases when USAID Action Plans
demonstrate that marginal inputs will leverage significant
responses to the pest prcblem. This policy will also apply to
the provision of assistance to regional organizations, with the
additional requirement that these organizations cover all of
their operating (overhead) =sxpenses from member contributions,
i.e., A.I.D. support will only be provided for clearly
identified programmatic {(operational) activities.

A.I.D., longer-~term support for institution building will follow
the normal process for project development, i.e., USAID
preparation of bilateral project proposals for funding under
normal country prodgram levels.

VI, EARLY WARNING AND PEST SURVEILLANCE

As noted in Section I.B, there is a strong correlation between
climatic conditions conducive to agricultural production and
those that support locust/grasshopper infestations. The same
conditions which provide the soil moisture required for the

hatching of pest eggs also permit germination and growth of the
plant life required for the feeding of the pests. This is a
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normal state of affairs; it becomes a problem only when the
amount of egqg laying has gotten out of control and c¢limatic
conditions permit abnormally large numbers of hatchlings to
survive.

The correlation of these climatic conditions also provides an
opportunity, among others, to obtain an early warning that a
pest infestation may occur. Other opportunities for early
warning come from surveys of egg pods, detection of the pests
while they are in hopper bands and immature, surveys of
magnitude from the prior year, etc. In all cases, early
information and data relating to the identity of the concerned
species, where they are, their state of development, and the
magnitude of their presence is essential. Fortunately, recent
technological advances now provide new and expanded
opportunities for pest surveillance.

A, Satellite Technology

Imagery, in a variety of forms, is now available to measure
rainfall and vegetation production, and, thereby, identify areas
conducive to crop production--as well as pest breeding.

Although it is yet to be tested, a process has been identified
by which it may be possible to use satellite imagery to detect
and measure the presence of pest infestations--using vegetative
indices to measure biomass, and provide this information through
maps on a timely basis., A.I.D. will fund priority research
activities in the field of satellite imagery in order to take
advantage of the early warning opportunities such technologies
offer. A.I.D. will also support the development of
ground-truthing data systems, which are required to improve the
predictive capability of satellite early warning systems. 1In
addition, A.I.D. will support project activities, e.qg.,
AGRHYMET, that seek to make operational satellite technologies
available to African institutions.

B. Computer-Based Programming

Satellite technology makes extensive use of computer-based
models. But models also exist that are based on alternative
resource inputs, or are strongly influenced by alternative data
sources., Examples of particular note are those developed by the
French research organization PRIFAS. These have been developed
for the Senegalese grasshopper and the migratory locust.
According to a recent PRIFAS report, the Senegalese grasshopper
model was 80% accurate in its forecasts of the magnitude and
location of the 1986 pest infestation, A.I.D, will invest
resources to eXpand research relating to such computer-based
programming, as well as to develop closer working relationships
» with PRIFAS and other research centers working on such
locust/grasshopper modeling. !
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C. Surveys and Assessments

It was generally agreed that the weakest link in the 1986 pest
campaign was the lack of reliable data concerning the location
and magnitude of the pests. While technological advances may
help to pinpoint the general location of the pest menace, field
surveys will still be the backbone source of the data required
for operational decisions. The existence of quantifiable
guidelines, as cited in Section V. A above, will assist the
decision-maker, and better trained scouts and survey teams will
be reguired to gather the data. Thus, A.I.D. resources will be
directed toward improving the availability and skills of survey
personnel.

Similarly, given the close relationship that exists between
assessment of on-going program operational efficacy and early
warning preparedness, A.I.D. will contribute resources to the
improvement of such efforts. However, based upon prior
experience, program assessment activities will be carried out
jointly with other donors and host countries.

VII., CHEMICAL CONTROL GUIDELINES

When the use of chemicals becomes 'the main weapon in a pest
control program, it is generally because the pest has gotten out
of control, i.e., cultural, mechanical and bioclogical techniques
were not adequate in preventing a major infestation. Generally,
this means that emergency actions, at least initially, are
required to reassert control over the pest. However, over the
longer~term, reliance on chemicals/pesticides should be

reduced, It is also important to remember that pesticides are
an important component of other control techniques (e.g.,
baiting), and that environmental concerns about handling and
usage for these purposes are similar to those that apply to
direct spray operations.

Although, essentially, a technical issue to be considered in the
design of operational activities, the handling of agricultural
chemicals, e.g., pesticides, presents special problems that
warrant special A.I.D. concern. Thus, it is A.I.D. policy that
special focus be given to the safe handling of agricultural
chemicals when used, including the disposition of used pesticide
containers and the provision of appropriate clothing and other
essential equipment and supplies needed to effect high.safety
levels during the planning and execution of activities involving
their use.

A, Environmental Concerns

Despite the security and dependability provided by the proven
effectiveness of using chemicals (pesticides) to fight locusts
and grasshoppers, their use introduces a set of environmental

proplems that have the potential of being as serious as the
pests themselves, Thus, A.I.D. recognizes a responsibility to
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ascertain that the pesticides it finances, and those financed
and used by others in programs with which A.I.D. is associated,
are as environmentally safe as testing can determine; properly
handled, formulated, applied and stored; and used only when
judged to be significantly more appropriate for use than
alternative control methods. A.I.D. and Africa Bureau policy
concerning the selection and financing of pesticides for the
control of locusts and grasshoppers follows.

In accordance with the National Environmental Policy Act of
1969, in 1976 {(updated in 1980) A.I.D. published environmental
procedures (Requlation 16) which, inter alia, proscribe how
chemicals/pesticides must be treated iinder A.I.D. activities.
Other appropriate guidelines on the subject include the World
Bank Policy Guidelines on Pesticide Control, attached as
Appendix B, which were jointly developed by A.I.D. and the World
Bank, and the FAQ Code of Conduct .covering the use of pesticides
(Appendix C).

When choosing to use pesticides, it is A.I.D. policy:

- to ensure prior knowledge of their environmental
consequences by the U.S. and the host country, and to
assure that appropriate safequards fotr handling and use
are adopted;

- to strengthen host country capacity to appreciate and
evaluate the potential environmental effects of the
pesticides and to select, implement, and manage effective
environmental measures;

- to identify environmental impacts resulting from such
activities; and

- to promote integrated pest management to the maximum
extent possible.

For the purposes of locust/grasshopper pest threats in Africa,
compliance with the pesticide procedures contained in Regulation
16 is required.

Subject to the availability and cost competitiveness of U.S.
chemicals/pesticides, U0.S. source-origin criteria will be
applied to all A.I.D.-financed chemical/pesticide procurements.

B. Testing

Procedures for pesticide efficacy testing will be based upon
recommendations developed by the U.S. Department of Agriculture-
Animal, Plant, Health Inspection Service (USDA/APHIS), Regional
Locust Control Organizations, the FAO, and other bilateral
donors. The USDA will be requested to coordinate the develop-

ment of standardized testing procedures. A,.I.D. resources will
be used, in conjunction with other donors, to test various
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pesticdides in the African environment. It is Africa Bureau
policy that any A.I.D.-financed pesticide for locust/grasshopper
¢ontrol be registered with the EPA and have a tolerance
established for at least one food use, or meet the established
acceptable daily intake and maximum residue level recommended by
the Joint Meeting on Pesticide Residues to the FAO/WHO Codex
Committee on Pesticide Residues. In addition, the supplier must
provide all necessary supporting technical data relating to
human and environmental safety of the specific formulation under
the proposed conditions of use.

C. . Formulation

With the exception of ultra-low-~volume formulations, pesticides
are always mixed with other ingredients and sold as "formulated"

products. For maximum efficacy and safety to the applicator and

the non-target environment, the various specific formulation
types must be carefully matched with application equipment.

In addition, the selected formulations must possess certain
physical and chemical properties to assure that they can be
dispensed safely. All products used for locust control should

conform to a predetermined set of specifications, which will be
developed.

D. Application

Procedures and equipment for aerial application have been
developed; but each pesticide formulation has its own unique
requirements with regard to types of spray nozzles, booms, and
atomization equipment. It is imperative that all pesticide
formulations be "pre-matched" to specific application equipment,
and that appropriate individual case-by-case specifications be
worked out by experienced aerial applications experts.

In the context of aerial spraying, it must also be recognized
that a vast number of unique logistic and communications
requirements are generated. Thus, A.I.D. financing of aerial
operations will include planning for, and the funding of,
appropriate levels of management support.

Much is known about the good and bad features of various ground
application equipment and procedures; but little has been
committed to paper. There is ample technology and knowledge to
establish certain minimum standards for the various types of
ground spray, dusting, baiting, etc. equipment; however,
equipment and formulations must be carefully matched. For
example, there is no such thing as a "universally acceptable”
sprayer. Since existing standards are inadequate, additional
research is required. It may be prudent to impanel an "experts
committee™ to evaluate any major equipment selectien process.
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BE. Storage

More explicitly defined storage guidelines are ‘
needed-—particularly ones appropriate to African conditions.
A.I.D. has some experience in constructing storage facilities,
and plans for a modest sized facility are available from the

. USDA. One of the better reviews of this important subject. is
contained in the A.I.D. funded second edition of the UNIDO
publication entitled "Formulation of Pesticides in Developing
Countries™.

In any event, decisions to provide pesticides, particularly for
the pre-positioning cf pesticides, must consider the
availability of adedquate storage facilities. Adequate storage
‘facilities for pesticides are necessary to prevent:

- unintentional diversion by thzaft;

- inadvertent contamination of food and feed;

- excessive exposure of chemicals to heat, moisture, and

: sunlight; :

~— physical contamination at sensitive environmental sites;
- accidental release due to earthquake, fire, or flood; and
~— release within populated areas.

VIII, RESEARCH AND DEVELOPMENT

The African locust/grasshopper problem has existed for ages
because efficient and cost effective control technologies have
not yet been developed that .can continually keep pest
infestation down to acceptable levels. While the ultimate
solution to the locust/grasshopper problem may remain elusive
for the forseeable future, there are signs that improved
entomological, early warning, and chemical technologies are
enabling managers to consider new ways to treat this pest,.

It is the policy of the Bureau for Africa to give high priority
and substantial resources to ‘the immediate implementation of
additional research on African leocust and grasshopper control
technologies. 'Numerous references have been made previously in
this document to the types of adaptive research that might be
undertaken., Examples of appropriate areas include:

- pest parasite and predator studies;

- remote sensing for early warning;

- chemical efficacy, formulation, .and application
testing; '

- entomological studies;

- use of incentives for inducing private sector
involvement;

-— pest survey and assessment improvement; and

- computer modeling for early warning/prediction.
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IX. STRATEGY PAPER IMPLEMENTATION

The operational guidelines contained in this Strateqy Paper will
be implemented through:

--  the normal process of the OFDA, for disaster-related
short-term responses to the pest problem;

- the design and approval of a Bureau for Africa
regional DA-financed project, for medium-term (2-3
years) activities; and

- through various centrally funded and bilateral
projects, for long-term activities.

To meet the immediate crisis, a regional project to help
afflicted African countries reassert control over
locust/grasshopper pests will be designed for AA/AFR approval
early in calendar 1987. It will be consistent with this
strategy, and it will consider the views of concerned African
USAID Missions. Among the major activities it will address
are: research priorities; the prepositioning of pesticides; the
improvement of survey and assessment inputs; institutional
development relationships, particularly support for private
sector institutions; donor coordination; support for regional
organizations concerned with the locust/grasshopper problem,
relationship with the FAO, its responsibilities; the
environmental aspects of pest control; and human resource
development. The Bureau for Africa's new Office of Emergency
Operations (AFR/OEQO) will be responsible for implementation of
this medium~term project. AFR/OEO will also work closely with
OFDA in its implementation of short-term interventions.

The development of long-term projects to provide for the control
of the pest following the resolution of the current crisis will
be a responsibility of the various USAID Missions and geographic
offices of the Bureau for Africa, and A.I.D.'s central Bureau
for Science and Technology. However, any such activities should
be consistent with this Strategy Paper.



APPENDIX A

———— e
]

!

DESERT LOCUST (Schistocerca gregaria)

Distribution and Seasonal Movements: See maps. These show the
areas where breeding has occurred and hopper bands have been
produced over a 35-year period.

In summer, the potential breeding area extends across Africa
between 149 and 200 N. latitude, and also extends south

into Ethiopia, across the southeastern edge of the Arabian
peninsula and into Pakistan and northwestern India. The
resulting swarms of adults move as indicated by the arrows into
northwestern and northern Africa, into the central and northern
parts of the Arabian peninsula, the Middle East and Iran, and
also occasionally south into east Africa.

In winter, breeding is concentrated in the Somali peninsula and
along the Red Sea. Breeding may also occur in Pakistan and
northwest India, further south in east Africa, and in scattered
areas across the summer breeding zone in west Africa. Some of
the resulting swarms may move north and east into Arabia and
the Middle East, but usually most of the swarms move south and
southwest into the Somali Peninsula and east Africa.

In spring, breeding takes place 4in northern and northwest
Africa, Arabia and the Middle East, Iran, and Pakistan. The
swarm movement is mostly south toward the summer breeding areas.

Breeding Habitat: Females prefer to lay eggs in sandy or silty
soils. The egg case is embedded in soil to a depth of 5-15
cm,, and the soil must ‘be sufficiently moist at that depth for
the female to oviposit. Approximately 15-20 mm. of rain within
24 to 48 hours of laying is generally endugh.

Life Cycle: Generally, if the soil has enough moisture, eggs
develop without any dormant period. However, dormant periods
of 2-3 months have been recorded when soil moisture is =’
limiting. Once the eggs begin to develop, the rate of
development is related to temperature. At 32-34C C. (air
temperature), development proceeds at the maximum rate and
hatching takes place in 11 days. At 20° c., hatching takes
about 24 days. ’

The 20-25 mm. of rainfall required for egg-laying are also
generally enough to ensure growth of short-lived desert.plants,
on which the hoppers depend for food. The rate of hopper
development is also dependent on temperature: About 20 days
from hatching to adult at. 389 C., to 66 days at 240.
Non-gregarious populations may take 5~10 more days to develop
at the same temperature.



Once the insects are adults, they can migrate in secarch of
favorable habitats for maturation and egg-laying. Locusts may

remain in the immature adult stage, without laying eggs, for as,

1ittle as three weeks, under cxceptionally good conditions, Eto
-as long as nine months. The usual duration of this stage is
probably 2-4 months. Once the locusts reach an area with
widespread and heavy rainfall, they can mature in about one
week, as long as the temperature is above 170 c,

Females can lay eqgs up to 3 times in their lives. The number
of eggs in an eqqg pod average about 95 for solitary females or
81 for dregarious females laying eggs for the first time. The
number. of eggs in the 2nd and 3rd pods are somewhat lower.

Swarm Formation and Movement: Factors leading to swarm
formation: 1) Rainfall over a long enough period to allow
prolonged breeding and growth of green vegetation for food,
which may attract additional flying locusts. 2) Features
tending to concentrate populations, such as convergent wind
systems, barriers, and patchy vegetation drying unevenly.

Locust swarms move in the same direction as the wind. The
speed of movement is variable, and the rate at which the swarm
moves relative to the ground is generally less than the wind
speed, and usually less than one-half the wind speed, because
the locusts within the swarm periodically stop on the ground
for short periods. The speed of the swarm is generally higher
over arid land with no green vegetation, and when the
temperature is high. Distances travelled per day vary from
5-200 km.

Preferred Food and Feeding Damage: The Desert Locust feeds on

a broader range of plants than most other grasshoppers and
locusts, Like other species, it feeds readily on crops related
to the grasses: millet, sorghum (primarily the ripening heads),
maize, wheat and barley, although rice is usually grown in
environments too wet for the Desert Locust to thrive. It also
feeds on a range of broad-leaved plants, and can do serious
damage to cotton, grapevines, and fruit-trees.

Matural Enemies: Natural enemies of the Desert Locust have

been surveyed, and the prevailing opinion is that while natural
enemies may delay or prevent outbreaks, particularly in areas
with continuous populations present, they do not have much
effect on the large rapidly moving gregarious populations.
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Methods of Survey, Forecasting, and Control: There are two
different overall strategies for Desert Locust survey and
forecasting, based on dafferent ideas on the importance of
present gregarious swarms in the production of future
gregarious swarms. One group, led by R, Rainey, believes that
each gregarious swarm is made up of a substantial proportion of
individuals whose parents or grandparents were gregarious.
Thus, the tracking and destruction of each gregarious swarm is
of critical importance, even when a particular swarm is not
threatening to crops or pasture, because it has the potential
to give rise to further swarms,

The other group, led by C. Hemming, believes that gregarious
swarms can disperse and become solitary and that solitary
locusts can form large gregarious swarms when conditions are
favorable for breeding and concentration of populations. For
this group, survey and assessments of areas with favorable
breeding conditions (i.e. prolonged rains and growth of
vegetation} is more important than tracking every gregarious.
swarm.

Both groups use meteorological information, but the first is
mainly interested in wind speed and direction in the area of
existing gregarious swarms, and the second group would use
weather maps to locate favorable breeding areas and convergent
winds that concentrate groups of locusts from .a wide area

Control: Control by small farmers has generally used dusts
(BHC was widely used). 0On a larger scale, dieldrin, applied
aerially or using truck-mounted sprayers forcing pesticide
through an exhaust nozzle, is applied to vegetation to kill
hoppers. To kill adult swarms, fenitrothiton has been applied
directly to the swarm by airplane. .

5732p
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Fig. 26 Breeding areas and major movements of resulting swarms fopposite).

a Surnmer. Degree squares with hopper band infestations in ar least rwo years during the
period 1939 to 1975 from August to October, but only August and September on the
Somali Peninsula. Degree squares with infestations in at least one year are shown in
Arabia east of S0°E. Arrows show major movemenis of summer swaims in the Tollowing

winter and spring.

b Winter. Degree squares with hopper band infestations in at least one year during the )
period 1939 10 1975 from November to January, but October to meuary on tht_e Somali
Peninsula. Artows show major movements of winter swarms in winter and spring.
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Spring. Degree squares with hopper band infestations in at least nwvo years during the
period 1939 to 1975 from March to June Degree squares with infestations in at ieast one
year are shown in West Africa west of 15°E and in Arabia east of 50°E. Arrows show
major movements of sprng swarms in spring and summer. Heavy arrows in East Africa
show the movements in the following winter.
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AFRICAN MIGRATORY LOCUST (Locusta migratoria migratorioides

Distribution and Migration: The African Migratory Locust

normally. lives as--a solyrtary grasshopper at low densities

throughout Africa south of the Sahara, except in the equatorial
zone, It is only known to multiply to high densities in the
three suspected outbraek areas: the Niger River Delta in Mali,
the south and southeast parts of the Lake Chad basin, and the
Blue Nile regicon in the Sudan. Only the first of these three
areas is known to have produced a locust outbreak -- the last
migratory locust plague in 1928 to 1944. There is also another
subspecies of Locusta migratoria which lives in Madagascar and
has an outbreak area there.

In the Niger River area, the African Migratory Locust has a
complex yearly pattern of migration which allows the species to
breed continuously and lay eggs into suitable moist soil. The
first generation of the year takes place in the southern
flooding zone in December, January and February, just after the
flood waters have receded. The adults produced move north
{(against the prevailing wind direction} to lay eggs in the
northern flooding zone in February and March, just after these
flood waters recede. The next generation moves south again to
lay eggs in the central plains in April and May, just prior to
the beginning of the rains. Then one or two (depending on the
duration of the rains) more generations move north and spread
out on the Sahelian plains in late summer and autumn.

Dispersal of the newly fledged adults, before they begin to
reproduce, appears to be an obligatory part of the life cycle,
even if conditions are still favorable where they grew up.
Dispersal is not necessarily in the direction of the prevailing
winds, so the locusts must be able to direct their flight based
on some external cue, possibly humidity gradients.

Life Cycle: Egg survival and development is often limited by

the availability of moisture in the soil for those generations
that depend on rain (rather than receding flood waters). If no
rain comes within a month or so, the eggs gradually dry out and
die, If there are only light showers, the eqgs take up water,
but do not develop. At least 25 mm. of rain are required for
development. In the presence of adequate moisture, the rate of
development depends on temperature. Hatching takes place in 10
days in the hot season, but takes 46 days in the cool months of
December and January.

Hopper development is also dependent on temperature, and can
take as little as 20 days from hatching to adult with mean air

temperatures at 32° c. when sufficient green vegetation is
preent. During the cool season (November-March) development

takes up to 50 days.



The fledgling stage lasts 5-10 days, and then the .adults are
ready to lay eggs. Each female can lay three egg pods with 115
eggs per pod under favorable conditions in solitary populations
{presumably fewer in gregarious population.

Unlike other species of locusts, the African migratory locust
does not have any stage which can tolerate a long period of
unfavorable conditions. Populations must breed continucusly or
die out. On the other hand, rapid development and frequent
dispersal give this species the capacity to multiply and spread
rapidly when there are widespread rains of long duration,

Natural BEnemies and Nautral Mortality: As mentioned, soil
moisture is important in determining the survival of the eggs.
Predators and parasites kill an average of 40% of the eggs, but
when the egg densities are higher, this proportion drops.

Thus, natural enemies do not requlate high populations.

The main period of mortality is in the fist instar of the
hopper stage. Ffrom 70% to 99% of these hoppers die and the
cause of mortality is unknown, although it is known that this
mortality is low in the presence of abundant moisture.

Food Preferences and Crop Damage: African migratory locusts
have a strong preference for grasses and related cereal crops.
Millet, sorghum and rice are particularly suceptible. There
have been occasional reports of damage to bananas, coconut
trees and other crops, but only when other food is
unavailable., Accofiding to the Locust Handbook, the African
Migratory Locust has the reputation of causing the greatetst
crop damage of all locust species. :

Survey Forecasting and Control: The main outbreak area in the
Niger River basin and surrounding areas was surveyed regulrly
by OICMA for numbers, stage age and phase of locusts.
Information on optimum ecological conditions (annual rainfall
greater than 50-100 mm. and less than 300 mm., monthly
temperature greater than 25°) was used to determine the need
and regions for survey.

The need for control was determined by adult density, the
formation of gregarious bands, or crop damage. Ground spraying
and spraying with fixed-wing aircraft were used for control.

As with other locust species, spraying vegetation with
persistent chlorinated hydrocarbon insecticides {(e.g. dieldrin)
was used to control hoppers, and adults were sprayed directly
with malathion or fenitrothion.

AFR/TR/ARD:KStoner:rsbe:11/24/86:5732P
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nen-floaded surrounding areas between May and September. Conditions are favourable
for breeding 1n the flood plains duning every month whilst in the surtounding non floodad
regions biceding 1s restricted to the short rainy season only (Fig 45). ’
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Fig. 45. Disgrammatic map of the distributian of the breeding areax. (V @ Delta. orts.) Mml.)

The 1wo major breeding seasons are separated by distinct.Julls in reproductise actvity
due to temporaty unfavourable arid conditions in the Sahel and flood plains.respectively.
Resumption of breeding at the flood retreat is marked by colonisation and layirg by
immigrants as the first habitats are uncovered. At the onset of the rains the re-ommence-
ment of breeding is characterised not by immigration or the start of laying, as Jight be
expected, but by the resumption of development of eggs which had been previcusly laid in
dry flood plain soils (Fig. 29). Breeding is, therefore, synchronised twice a ye= with the
start of the monsoon and flood retreat and follows 2 strictly annual thythm. The timing of
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RED LOCUST (Patanga {or Nomadacris) septemfasciata)

Distribution, Habitat Preferences and Migration: There are
nine arcas where Red Locust swarms have been known to form (See
Map l1). They have been listed in order of importance as:
Rukwa, Mweru wa Ntipa, Wembare, Malagarasi, Busi-Gorongosa,
Iku, Kafue, and Chilwa. Their importance has changed over the
years, however, Rukwa and Mweru wa Ntipa were continuously
flooded from 1962 until at least the late 70's, while other
areas suddenly became important, perhaps because they were then
starting to be periodically flooded. Intermittent flooding is
the only characteristic the outbreak areas appear to have in
common.- There is a relationship between high rainfall (and
presumably flooding) in one wet season and red locust breeding
success in the following wet season. The most prolific
outbreak areas have either closed or highly impeded drainage
and highly saline clay alluvial soils. PFire also occurs during
the dry season in all the outbreak areas, and the locusts lay
most of their eggs in bare ground in recently burned areas.

In the last Red Locust plague (1930-1944), two major breeding
areas were established (See Map 2), one in Mozambique,
Zimbabwe, Malawi and part of Zambia, and the other on the
western side of Lake Victoria in Uganda, Rwanda, Burundi, and
northern Tanzania. From the more southern breeding area, the
locusts moved northwest into Zaire and Angola in April-July,
and then south across Zambia and Botswana to South Africa in
August-October. Also a large population remained in the
breeding area all year.

Life Cycle: The Red Locust has one generation per year. It
spends the dry season as ah immature adult, maturing at the
start of the rains, typically in November. Each female lays
1-2 egg pods, each containing about 100 eggs. The eggs begin
to hatch around the end of the year, and hoppers take about 60
days to develop to adulthood. Fledging starts late in February
and continues into March and April.

Natural Enemies: . Eggs are eaten by rats and mites, and
parasitized by wasps, but the influence of these predators and
parasites is not significant. Young (first and second instar)
hoppers are heavily preyed on by several species of robber
flies and damsel flies, and as many as 90% of the first instar
hoppers may die. Mortality among other hoppers and adults is
normally low. They are attacked by insect predators and
parasites, a species of .nematode, and several species of birds.
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Food Preferences and Crop Damage: Although the Red Locust is
primarily a grass feeder and thus prefers cereal crops, sugar
cane and bananas, it has also been recorded damaging many other
crops. The adult swarming periocd, May-October, is not the main
summer growing period and this tends to limit the damage done
by escaping swarms.

Survey and Contreol: As the resources of the International Red
Locust Control Organization decreased, they abandoned ground
surveys and ground spraying. Recent methods of control. have
relied on lattice spraying of vegetation to kill bands of
hoppers as they marched through and fed in the area. Dieldrin,
an insecticide which is not acceptable to A.I.D., but which is
useful for this type of control because of its long persistence
on vegetation, was used. Control action would be taken when 15
hopper bands/sq. mile could be spotted by air. Aerial spraying
with fenitrothion was used on swarms of adults.

AFR/TR/ARD:KStoner:rsbe:11/24/86:5732P
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porary evidence to show this; even if swarms did form in Rukwa they are
‘unlikely to have been essential in starting the plague (Symmons 1964). In 1949
the International Red Locust Control Service (IRLCS) was formally established
with the task of preventing swarm escapes from the designated outbreak areas
and so preventing plagues. In 1971 IRLCS was dissolved and in part
replaced by the International Red Locust Control Organisation for Central and
Southern Africa (IRLCOCSA) (Fig. 1). )

No plague has occurred since IRLCS was established so it ‘would seem.
reasonable to assume that the outbreak arca theory is sound and .that control
within the outbreak areas has been satisfactory. In fact doubt exists on both
counts. The number of areas which have either produced swarms, or would
have probably produced swarms without control. has increased from the two
specifically mentioned .in the agreement setting up IRLCS, to the six for which
IRLCOCSA acknowledges responsibility, with a seventh in a non-member country.
It is possible to save the theory by designating every fresh area which produces
a swarm as an outbreak area but the theory then becomes a pregressively less
satisfactory basis for a control strategy. The task of policing many widely
scparated areas, most of which seldom produce swarms, is costly and difficult. -
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In cach case there was a major breeding area which was persistently in.frsth
*Fig. 9). In the south an annual open migration circuit was cstablished (Fig. 9)
with swarmg moving north-westwards into Zaire and Angola soon after fledging.
32d southwards through western Zambia. western Rhodesia (then Southern Rho-
“2sia) into Botswana (then Bechuanaland) and South Africa in August, Septcmber
2 October. In eastern Africa there was no such regular movement but some

4rms left the major breeding area on many occasions, as a ruie moving north-
Ttwards.

The major breeding areas were not the only regions where breeding occurred
ROr is it likely that all migrating swarms reached the furthest extremities of the
"™Eration routes. Over most of the invasion arca it is likely that even the fastest
MIVINE swarms were displaced an average distance of only a few kilomcires a
day. while many moved even more slowly and some moved hardly at all. Thus,
©Ime swarms were always rctained in the major brecding area. In ceniral a.nd
*suthern Africa there was a regular net displaccment of swarms into arcas which
*ere cither very dry and where the swarms almost certainly failed to survive, or
¥ areas where brecding was, as a rule. unsuccessful. In eastern Africa the
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BROWN LOCUST (locustana pardalina)

Digstribution and Migration: The outbreak region of the Brown
Locust™ 1s in South Africa and southern Namibia, mostly in the
Karoo area, in a belt with annual summer rainfall between 130
and 380 mm (see Map 1). The invasion area (Map 2) has extended
as far north as ‘the Zambezi River - covering Botswana,
Zimbabwe, Namibia, and parts of Mozambique.

Migration of brown locusts has not been well-describedr in the
literature. They are believed to fly mostly downwind, and in
general, the overall direction of movement is north (or
northeast or northwest) early in summer and east (or northeast
or southeast) late in summer. Occasionally, swarms from all
directions have been tracked flying into one giant central
swarm.

Life Cycle: Brown Locust eggs are extremely resistant to
desiccation. They can survive almost 15 months without any
rain, and when light rain falls (as low as 2.5 mm), they can
absorb moisture to allow continued survival. Also, the eggs of
solitary populations go through a dormant period of 20-95 days
when, they cannot hatch, even under favorable conditions. For
any eggs that are not dormant, 10 mm of rain and a temperature
of at least 140 c. stimulate development. In practice, this
means that eggs hatch from late October or November to early
March or April. The hoppers hatch out 8-18 days after the rain
(mnean of 11 days at a mean temperature of 19.50 c.).

Duration of the hopper stage depends on- the temperature and on
whether the hoppers are solitary or gregarious. For solitary
hoppers, development to adulthood averages 25 days under field
conditions. For gregarious hoppers, about 40 days.

Egg laying takes place 15-20 days after the locusts become
adults. Each egg pod has an average of 37 eggs for solitary
populations or 27 eggs for gregarious populations, with the
number somewhat higher for young females than for those who
have laid eggs before. A new egg pod can be produced every 7-8
days and a female can produce 4-5 egg pods over her lifetime.

Natural Mortality and Natural Enemies: A study of a solitary
population of locusts estimated the average mortality from
hatching to adulthood at 94% and mortality during the first
four weeks of adulthood at 447. The causes of this high
mortality were not known.

Among the known enemies of the Brown Locust are several species
of insects that feed on egg pods; robber flies, scorpions, and
other predators of hoppers and adults; birds such as the white
stork, the white-bellied stork, and the wattled starling, which
particularly feed on bands and swarms of gregarious locusts;
and the micro-organism Malamoeba locustae, which may kill, or
weaken females so they cannot lay viable eggs.




Eygfm_Fgfgﬂtippngpg Cyclical Outbreaks: When brown locusts are
in their solitary phase in the outbreak area, they avoid each
other. As populations increase, the density of locusts becomes
more uniform over the outbreak area, as the larger number of
locusts still maintain the same distance [rom their neighbors.
Finally, the numbers become so high that the locusts can no
longer avoid each other and their behavior switches - they
begin to congregate into swarms. Thus, when swarming takes
place, it occurs over a wide area after a long period of high
locust densities.

Over a long period (going back to the 1780's), it has been
observed that outbreaks and recessions of the Brown Locust
occur in regular cycles: each outbreak lasts 7-11 years, and is
followed by a recession of approximately equal length. (The
last outbreak I have seen mentioned ran from 1962-1971. By
this theory, the current outbreak is about four years

overdue). There are some hypotheses about why this regular
cycle takes place, but evidence is lacking.

Survey and Control: Because the population build-up occurs
over a wide area, and because the South Africans are convinced
that an outbreak period will continue for seven years,
regardless of the control applied, there are no attempts to
knock down high populatiens in the outbresk area. Populations
are carefully monitored, however, by '"locust officers' who make
a regional survey in asigned areas each fall to evaluate the
year's population. The survey is made by walking a fixed
distance (440 yeards) and counting the numbers of locusts
flushed. These counts are used to produce & map (on 1/4° x
1/4° scale) of locust densities in the outbreak area.

Swarms are located and controlled by mobile teams, with the
help of farmers and ranchers, who are encouraged to report
swarms and bands to the authorities. The emphasis is on
destroying swarms escaping from the outbreak area before they
do serious damage to cropland and before they reproduce.

AFR/TR/ARD:KAStoner:rsbe:11/26/86:5732P
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Fig. 2. Semi-schematic representation of an old aud a recent plague cycle of the
brown locust. The arrons indicate the supposed or known main directions of migra-
tion, forked arrows for the old cyele and simplc ones for the recent one, See bg. 1.

The broadly batched area represents the iny 2sion area of the species: the narrows
ly hatched zone in the-Kareo and Kerth West Cape is the known extent of the out-
break region wathin which-swarms can arise from an increase of the solitary populz-
tion.

centre of the outbreak region. By 1950 practically the whole of the
outbreak region was involved and some swarmseven escaped intothe
- Transvaal. The last swarm locusts were more or, less successfully
controlled in the western and north-western Cape in 1953. By 1934 it
was clear that the plague had shot itsbolt. Since then there have been
sporadic outbreaks over many parts of the outbreak region, but the
control organization has not been extended. At the time of writing
(June 1960) the locusts are extremely quiet and the only solitary
phase populations of any significance are located in or near the
central part of the outbreak region in De Aar and Prieska.

Two main facts emerge from 2 consideration of Figure 1. Firstly,
it is clear that even rather efficient suppressive control seemsincap-
able of preventing the initiation of fresh swarming and the frequency
of outbreaks has not been noticeably reduced by man's efloris. -



In 1he past c~caping swarms
regularly  invaded the "Kalahad
Trom where they or their progeny
frequently returned. It is for this
reason that the Kalahari was erro-
neously designated as the true
home of brown locusis for a long
time,

The neighbouring terrifories
Mozambique; Rhodesia, Botswana
and Lesotho are also included in
the invasion area, The last time
the two first-mentioned wcere in-
vaded was in 1924/25 while the
two last-mentioned were still in-
vaded as recently as 1963/64, but
only on a small scale.

LIFE CYCLE

As can be seen in Skeich 2,
there are three life forms, namely
eggs, hoppers and flyers,

The young hoppers haich from
the eggs. When the hopper life in
its various stages has been com-
pleted the hoppers change into
flyers which lay the eggs for the
following generation. Im their
youth Yocusts are therefore called
hoppers. These have to be conient
to walk or jump; they cannot fly
as their parents, the adults did

PITASES

It is well known that sooner or
later hopper bands and flyer
swarms of locusts such as the
-brown locust will make their
appearance, )

What is not generally known is
that locusts are also found as
single individuals. These solitary-
living locusts appear and behave
very much like any of the
thousands of species of grass-
fioppers that are commonly found
scattered in the veld. Locusts and:
gresshoppers have been compared

. in the first ariicle of the scries.
When swarms canoot be found
this does not mean that the locusts
have died out because the soli
taries are still there.

Under favourable conditions
these solitary-living individuals

. multiply so rapidly that it is no
longer possible fo call their chil-
dren or progeny solitary. The
Jocusts are ther found in loose
aggregations. These indicate that
the Jocust is in the wvery early
stages of swarming. As the process
of swarming continues or with
further multiplication, denser ag-
gregations are found untll even-

tually dense swarms make their

e . :

Scientiists refer to the solitary

_ .wing locusts as being in phase
solifarin { = solitary phase; the
locusts in swarms as phase gre-

S

Skelch 1: The outbrenk region of the brown locust indicaling
frequency ot indipient swarm outbrecks in three oreas, morked

1", "2" and “3", over o period of 25 yeorns.

There are

olmast ceroinly oreos beyond the ouler boundary of this dia-

gram where incipient outbreoks may occur even mare rarely.

These arcos are most likely 1o be in South West Africa {as
for north ot MaltchShel.

Explonation:

Area 1% Areas with high frequency of outbreaks — 17-1B
yeors out of a total of 25,

Area "'2": Ar=o with medium frequency of outbreaks — 13-16
years out of a fotal of 25.

Area “*3": Lrea with Tow frequency of outbreaks — 9-12
yeors out of a total of 23.

garia (= swarm phase); and
those at the inle—mediate densi-
ties as phase francens { = tran-
sient phase).

There is good reason for mak-
fng these distinctons since the
Jocusts are basically very different
in these various piases, both fn
behaviour and appearance. It is
for this reason thzt the life his-
tory and bahits of brown Iocusts
are given separately for the three
phases.

SWARM PHASE
Mating and egg-laying
When a swarm begins to form

L]

an egg “pest”, millions of flyers
are found settled densely on the
ground. ‘There is much chirping
as the males compete for the
favours of the females. Mating
takes place with the males on the
backs of the females. Afterwards
the females, still with the males
tike jockeys on their backs, begin
drilling into the ground with their
abdomens. This is done with the
aid of four powerful plates, called
“ovipositor”, at the tip of the ab-
domen. The males do not have
these oviposifors and the tips of
their abdomens are more or less

&
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SENEGALESE GRASSHOPPER (0O2daleus seneagalensis)

Distribution and Migralion: 1In a band across Africa north of
the equator {but also reaching south 1nto Tanzania), the Middle
East and southwest Asia. The band falls entirely within the
darea receiving 250 mm - 1000 mm annual rainfall, Launoils, 1n
West Africa, breaks this band i1nto three areas defined by
rainfall: 1) the area of initial multiplication, in the south,
where development begins at the start of the wet season,
Grasshoppers are here in April and May, then again inNovember.
Rainfall: 750 - 1000 mm. 2} Transitonal area of
multiplication. Generally has grasshoppers in June, July and
October. 500 -750 mm. 3) Northern area of multiplication.
Grasshoppers present in August and September., 250 - 500 mm.
Movement- of this grasshopper, like many of the locusts, follows
the movement of the Inter-Tropical Convergence Zone. They have
been shown to be able to move up to 100 km. in a single night
when travelling with the wind,

Habitat and Preferred Foods:

0. senegalensis is generally found in open, grassy habitat,
perhaps with occasional bushes and trees. It prefers to lay
eggs in light sandy soils. It feeds predominantly on grasses
and crops in the grass family and is particularly damaging to
millet {(both young plants and plants with maturing seed heads)
and to mature sorghum. It has occasicnally been recorded to
feed on lequmes, cotton, and other broad-leaved plants, usually
in the absence of other suitable food.

Life Cycle: Each female can lay 1-2 egg pods, each containing
20-30 eggs. If the eggs are laid after the autumnal—equinox in
September, they remain dormant until the following spring.
Otherwise, the eggs can be stimulated to develop by moisture.
A rain of 30 mm or more will cause the majority of eggs to
develop and hatch. Less rain will result in partial
development which will be completed when more moisture is
available. The eggs are very resistant to drying and will
remain viable without moisture for more than one year, There
is some dispute about whether some eggs may remain dormant for
more than one year in the presence of adeguate moisture,

Rates of development are determined by the humidity,
temperature and the presence of suitable green vegetation.
Under optimum conditions (temperature greater than 27.5°9 C.,
ratio between actual and potential evaporation = 0.10 - 0,20,
vegetation completely green), the eggs hatch in 15 days, the
hoppers develop into adults in 23 days, and the adults begin to
produce eggs after 13 days, so a generation could take only 51

days.



Natural Enemies: The number of ogy pods destroyed by predators
has been estimated at 50~60%. Surveys of insect discases have
found viruses, protozoans, and fungi present at low levels.

Forescasting, Survey, and Conkrol: There 1s a model, the work
of M. Launois, which should provide rough forecasting of
development rates, movements, and survival rates, based on
meteorological data and forecasts., Shortly after the beginning
of the dry season, a measure of the numbers of grasshoppers
present during the wet season and whether they were adults ot
nymphs can be obtained by locking at the abundance and size of
the fecal pellets. Egg pods can also be surveyed (quite
laboriously} by scraping the top 1-3 cm. of soil off the
surface to expose the tops of the pods.

The little literature I have found on control recommends small
scale control by farmers using BHC (not acceptable to A.I.D.}
or propoxur dust just after hatching. Damage to millet can
also be reduced by delaying planting until aftef-other green
vegetation is present, rather than planting at the first big
rain so that seedlings and grasshoppers emerge from the soil at
the same time.

AFR/TR/ARD:KStoner:rsbe:11/24/86:5732P
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GUIDELINES FOR THE SELECTION AND USE OF PESTICIDES IN BAWK FINANCED
PROJECTS aNMD THEIR PROCUREMENT WHEN FINANCED BY THE BaNK

Increduction

l. Pest control is widely recognized as an essential element in
1lwproving human welfare in all areas of the world. A wide range of
insects, weeds, disease microorganisms, nemactodes and rodents reduce food
and fiber vields by atctacking livestock, forasts, crop plants and scored
agricultural products in addition to directly damagipg human nealth.
Throughout the history of agriculture a variety of techaoiques have been
used to combat thils threat; control of pests has traditionally been
accomplished through a combinacion of cultural practices, salectiog and
breeding of resistant plant varieties, encouragemenrt of natural enemies and
the introduction of bislogical control agents, as well as the application
of chemical control materials (including insecticldes, acaricides,
molluscicides, nematicides, fungicides, bactericides and herbicides as well
ag polsan balcs for rodent concrol). Properly used, chemical pesticides
are essential elements in a pest management program. However, there is now
great concern over the ever greater reliance on chemical pescicidas
throughout the world. 'The problem is particularly significaat in the-
developing world where exclusivé reliance on chewlcal control 18 a common
response to the increased levels of infestation by pests, ’'diseases and
weeds which have accompanied vecent increases in the inteasity of crop and
Livestock production and human settlement. This approach is frequencly

‘taken without adequate safeguards for those who handle or may be exposed to

the "pesticides or for the environment, and with little regard to pesc= §
induced crop losses or the cost-sffectiveness of chemical control.

2. It is-becoming Llncreasingly evident chat The unilateral chemical
approacii, in addition co posing potencial threats co® humaam health and to
the environment, does not lead to sustainable and profitable agricultural
produccion. The rapidly increasing cost of pesticides as well as the
develogment of seccndary nesrt species and the.growing lncidence of
Ansecticide~resistance ia pest populations limit the effectiveness of
cnemical pest control. For chis reason and in line with Bank poliecy to
promcte sound tachnologies which do not carry with them excessive environ-
mental costs, 1t 1s imporzanc that use of pesticides in Bank projeccs
should be consiscent with sound pest management practices and accompaniad
b safaguards to protact the users, the genaral public and che eaviron-
ment, Sound pest management should aim to reduce dependence on chemical
pesticides through the establishment of aconomic control thresholds and
through cthe use, wheraver possible, of agronomiec or ralaced practices which
reduce the severizy of pest attack. The LIntegrated Pesc Managemenc (124
approach, wnich includes tne prudent use of pesticides when damage reaches,
unaccepeabla levels, stould be the obieccive of Jank stractegy ia agrigul-.. .
tural development. In addicion, 1z is ioportant zhat appropriate actaantion

2e paid to technlcal suitabiliry, safscy and efficient arocurement during
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the preparation, apptalsal and supervisiom of all Bank prajects which
promote or locrease the use of pescicides and parcicularly those which -
would fiomance che procurement of pesticides {eicher explicicly or chrough
shore tarm credit for production Lfnpucs).

1. The followiag sections pravide guidance on the use of pesticldes
and chelr selection and purchases, Saction A outlines che present stace of
the art Lo Pesc Management Praciices within the context of which a pesat
cantral program should be assessed. Secrion B concerns nandling, scorage
and applicacian safecy. Section € discusses sarticular consideratiouns La
tne selection af pescicides for a parcticular siryacion., Seccion D crezacs
pesticide procuremenc, These sections may from Cime Co time require more

“detailed freatment thaan 1s appropriate in chis OPN. 1In such cases Supple-
aeacary Technical Moces will be issued joincly by zhe agriculcure Deparct—
ment (AGR) and the Enviroament Tolf {PPNES) and will have the auchoricy of
ghis 0PN wich wnich chey snould be filed.

4. furing appraisal and supervision of Baok lending operaciouns in
which fimancing is beiang provided for pasticides, it 1s the responsibilicy
of 3ank missions to ascertain whether pest management is or will be
apprapriasce and safa, and Lf necessary, to make approvriace rscommendations
to correct the situacion.

A Pest and Pesticlide Management Practicss
9. iffective pest mapagement involves maincaining quantity aand

qualitcy of production or improving healch by the least costly means and the
maximization of net benefics should be che guidiang principle of all pest
zanagenenc. While pesticides will coutinue co play an lmportanmt part la
pest Japagemenc, an lategratad approach cowbininog ‘the use of resiscant
varieties, blological control cecnniques and modified culctural practices
Where appropriate, togacher wich judicious use of chemical pescicides, can
offer betcer progspects for long ter: control and reduced ehvironmencal
damage whila increasing che margin berween benefics and the coscs of
concrol measures,

5. The casts of pest control can be digec® such as thosze Zor the
purchase, discribucion aod applicacion of pesgicides and che increasad
coscs of changing cropping practices, or indirectc such as the harmful
efZeccs on human health and the environment wnich can arise from
Llpnaopropriace and unsage osesticide use. They can be short or loag fara,.
the lactcer including the cost of changing chemical control macerials to
combat increased pest reasiscance. Some cosc3 are scraighcforward while
others are difficul:z to quancify, [se of pesticides as well as ocgher
concTol measures should alwavs Se the rasult of a cansider=d evaluation
that the beneiizg g be galned ourweigh cthe direct and Lodirecc costs,
in-so~far as these can be assessed.

7. Zvary affgrr should Se ~ace Zo promoce the Incezvaced Pestc
Management concept withina 3ank agriculiural projects bv selectin
sesticides and pesticide use pacts=rps walch are coapacible wigh an 2™
approach. Tares major poracs stouid De considersd:
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(a) pesticides should be viewed as a short-term response to the
build-up of a particular pest species to threshold levels which
have been found as a result of flald crials and past experience
to be economically damaging. The averall control of pest papula-
cions should be attempred by other methods such as the use of
crop variecies which are resistant or tolerant to the pest,
bilological concrol, and culcural practices including crop
rotation, timing of planting to aveld the coincidence of
particularly susceptible growth stages of the crop with peaks in
pest populacions or disease lncidence, and timing of irrigation
to discourage susceptibility of che plants to fungal infection.

{(b) wherever possible, narrow-spectrum pesticide materials should he
selected which are effeccive agalanst the pest specles but cause
minimum harm to other useful insects (especially che Lfmportaat
predators and parasiltes of the pest species). This approach
requires thact one or more key target past species and, 1f
possible, their principal nacural enemies first be properly
identified.

(c) application methods and timing also should be aimed at minimizing
the risk of harming these natural enemies.

8. The build-up of pesticide resistance, particularly in insect
populacions, is a serious constraint oan chemical pest concrol. " Measures to
reduce the rate of this build-up and thereby proloag the usefulness of
affecrive materials include:
{4a) using as few chemical pesticide applicaticns as possible and
delaying application until pest populacions reach preset ecbnomic
thresholds and susceptible Iife stages,

(b} refraining from using for agricultural pest concrol chemicals
which are also in use in the same vicinity for human disease
vectot control,

{c) using application metheds which minimize the area of pasticide
exposura,

It has also been suggested that using combinaclons of cheaicals
which differ in aode of action may prevent or delay the develooment of
resiscance to any one material. This may involve changing chemicals from
one season to another or using mixtures of chemicals, each at a velacively
low conceatration. However, the effectiveness of this approach remains
uncertain. i

3. Handling, Stovage and Aovlication Safety

a, Correcr and careful harndling and applicacion of chemical
pesticzides Ls essenclal Zor safe and afZective nescicide use. To raduce
=he risk of accidents znd damage to heaith or saviroament rasulcing iTom

L]
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misuse of pescicides and to zaximize the aifectiveness of ctheir applica-
tioun, it 13 essencial that proper precaucions be caken in che packaglng,
transport, storage and dlaposal of pesticides and surplus pesticide con-~
tainers and that necessary equipmentc and proper trainiag in applicacion

technliques be provided to the usaers.

10, Standards of packaging of pesticides should be specified in
tenders and should be adequate tg withstand the considerable abuse which
can occur during transport and scorage. Clear and durable labelling of all
packages co deplct the hazardous nacure of che contects should always be
Tequired. The labels should be in an appropriace language and should be
conaistant with incernaclonally accepted standarda such as those specified
io che TAO Guidelinas on good Labelling 2ractices For ?esticides.l/ The
discribution of pestlicldes ia single dose packages or small contaigers
should be ancouraged to reduce the need for amesasuring our concentrates and
alleviate sowa of the preblems of ou—farn storage of open pesticide con-
taloers. Repackaglag should only be perzitted Iia properly licensed and
inspected facilitias meeting acceptable safecy scandards and preferably
under the control of the bulk supplier who should be fully responsible for
the suitability of the new package including labelling and use inscruc-
tiocas, the qualiry of the repackaged product and the safacy of the
repackaging process.

L. While all ampty containers should be destroyed, 1ir would be
unrealistic co expect adherance to this rule Ln countries where empty
eontainers sulcable for atoring liquids are Ln short supply. To avoid this
hazard, wmanufacturers should be ancouraged to design containers which
discourage such re~use and to adopt this type of container where a suitable
-design already exiscs. When such containers are avallablej; the borrower
should be required co specify them in temder documants. The Bank does aot
approve of re-use of peaticide containars and strongly recommends thac all
possible dererrent ceasures be taken but, iz lnstancas where the only
avallable and sulitable package offered %y suppliars ls a non—-recurnabla

" drum and witere destcruccion of all sound ewpry containers cannaot be ensured,
their zhorough washing with an apprapriare solvenc and numerous wacer
ringes should Ye reguired to adaioize the risk in the event of re-use.
flammable comtainers should %e incineraced In a site whera fumes will not
be zarried inCo occupled areas by prevailing winds.

1. Stores should precect containers and their conctents Irgum che
elements, be fenced to discourage unlawful encry, have a nearby water
supply acd be adequatalr ventilaced. Conctainers should be gtackad oa a
hard standisng with a 3ill to coutain spills and concainers should not Se
stacked bayond the recormended scacking height. Orainage froa the 2tarage
area should oueiall Lnto an zvaporacion pond to elimizate contaminacion of
streams, canals or groundwatar. Where substancial quancicies of highly
toxic pesticide matarials are stored, their jresence =ay regulire a

J—

/ See TAO Zlant Prataccion 3ullacia ¥o. 2 1983 Tai. 13.
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Sarious Hazard issessment Co be- undertaken. This involves the considera-
tion of che kinds of accidents which may occur, endangering che scaff,
pegple nearly and che surrounding eavirommenc. For such a situacion che
agssessment would determine the adequacy of:

{a) cthe warning systems Installed which would alarc staff and the
public cto an emerzency;

{(b) the astablished procedures tao deal with such an amergeancy
including evacuaction of people if it should be necessary;

(¢) the availability and working order of emergency equipment; and

(d) che tcraining of staff and cheir regular practice of amergency
drills.

Guidance on this should be sought from PPDES,

13. To prevent contaminacion in the,K process of pesciclde distribu-
tion, food materials should never be transported sicultaneously with
pesticides. Vehicles used regularly to traagport pesticides should be
clearly marked and should aut be used to cransport food products. When
ather, general purpose vehicles are used to tranaport pestlcides chey
should be thoroughly decontaminated by washing immediately afcerwards.
When offloading containers into store, a ramp sitould be provided in che
absence of fork lifr equipment to avold rupture and damage to containers
resulting from dropping to cthe ground. Any damaged containers should be
seC aside and the contents transferred to sound containers under
supervision.

L. Persons handling concentrated materials should have' protective
face shields or goggles, gloves, aprons and footwear and should ba
adequately supervised. 1t 1s unrealistic to expect workers to vear more
complete protection and respirators in hot eonditfons but selection of
pesticides should take incto account the miaimal protection which handlers
will practice. Macerials which are likely to become widely distributed
should be made available only in relatively low-toxicity formulacions.
irrangements should be made for the washing and decontamination of clothing
and particular care should be taken to avold workers contaminating their
home environment, ALl spills should be promptly washed down.

13 Where pescicides are applied by coutractors they should he
required co taike all necessary precautions to protect the public and the
environment from damage due to spray drift or other accidental concamina-
tion. Licensing of operators om completion of an appropriace course of
trainiag is recommended when particularly hazardous matarials are to be
used. Operacors and supervisory scaif engaged in regular soraying
operations should be ctrained ia che specific first ald procedures for
poisoning relating co che macerial beiang used. MYedizal servrices should >e
Zamili{ar with sveptons and creatmeat for such poisoning cases and speciiic
antldotas should he rTaadlly available., Wich particularly coxic macarials
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iz may be axpedient to redulre Che supplier cto supervisi the correct
handling and apvplicacion of the macarials Ln accordance with acceprad
safety standards.

l6. Where gesticides are being supplied co farmers it is essencial

" thac materials are salected which can be applied safely and eifectively
wichout close supervision and that che extension services are adequacely
supported and trainmed Ln the use of the materials so thac chey nay
demonstrate the correct tecinidques and give appropriace advice, including
advice for on-farm scorage of concencractes and eventual disposal of surplus
pescicides. and empty containers and calling on specialiscs in pest conczrol
when problems arise. Tralalng should include the scorage and handling of
concentracas, dilution and mixing, apvlication techniques and suitable
apolicacion equipmenc, cleansing and maintaining spray equipmenc and
precauticns to aveld environmental damage through spray drif: or leaching
inco gtreams or groundwater. Equipment and cloching ceaded for the safe
and effactzive use of pesticides should be easily available and all reason-
able measures should be taken to promocte its proper use and malntenance.
Farmers should he inscructad on safaty precautions, weariang of suitable
protective cloching, the importance of decontaminacion and of avolding
incroduction of pesticides iato the household envirommenz. They should
alsc be able to recognize possible early symptoms of polsoning and he aware
of cthe need to seek madical assistance quickly.

c. i Selection of vesticide materials and pesticide formulatious

17. " The selectlon of chewical pesciclides for use L{n agricultucze
should take account of the safety and effectiveness of altarmatives uader
local climacic and environmental condicions, cheir compacibility wich
Integrated Pest Management, the sxisteace of natioral or internacional
regulacions ot recommendatlons regarding use of particular materials for
. parcicular crops and the relliabilicy of pocenclal syppliers to deliver
products of a high qualicy, approoriately packaged and Sacked by well
qualified cachniecal advice and support. In addician the Lndigenous
capabilicy for handling zoxic =agerials aed -egula:iug their discribucion
should be taken iato zccount. :
t

13. The World Health Organizacion perlodically cevises and ceissues
izs Classification of Pesticides by Hazard. This lists cacinical produccs
by cheir generic names, Cabulacing them in categories ramging from .
Extremely Hazardous o unlikely co present acuta hazard in normal use, |
Guidancs 1s given on use of the ctables ©o assess Che hazard of particular
formlacions. Materials listed in Categories la Ixcremely Hazardous or lb
#Highly Hazardous are umsulgable for use by small farmers and should only be
considered for use ia large scale ope'ations Lf all necessary training,
protaction and suparvision can Se assured. -/

*/ A curreat cacy of cthe Classifigacion is availabia Z5r cafearence {a The
Seczoral Library.
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19. Cerzain products, notably many of the chlorinated hydrocarbon
insecclcides have charactaristics of excessive persiscence in the environ=-
ment, bicaccumulaticn in tissues, blomagnificacion ia Ecod chains and in
some cases carcioogenicicy or cause éene:ic abnormalicies. They should not
ba usad for agricultural purposes but some which ‘have environmental hazards
but low health risk may be considered for other purposes such as disease
vector contrcl where the risks are minimized and satisfactory alcermatives-
do not exist. Compounds containing Mercury, Thallium, Lzad, Cadmium or
Selenium are all unsuiltzble for agricultural use. Fumigant produccs having
high vapor pressures and relacively high coxicicles are too hazardous for
use by small farmers who do not have sealed storage comparcaments Fer

grain. 1/ ’

20. Yot only active Ingredients but contaminants in the formulation
may also bé harmful. Suppliers should be required, in appropriace
inscances, to provide analyses by an independent and reputable laboratory
shawing the formulacion co be free of such a coantamfuaat or that the

concent of such a coataminant meets internationally acceptad limits for use

of the formlacion for specific purposes under close supervision.

21 Preference should be given to products which are registered in
the councry of proposed use, 17 such regulacory authority exiscs, or which
are already registered for an Ldentical use in a2 couatry where capabilicy
exlsts to evaluate tineir efficiency, toxicity and long term effects.
Products which do not meet this requiremenc should be considered only i£
thair uyse for the same purpose has been reviewad by the FAQ/WHO Joinc
Meecing on Pesticide Residues 2/ and acceptable daily intake and maximuam

- residue levels subsequently recomnended to the Codex Commicttee on Pesticide
Residues Ej or if the material has been registered or reviewed for a
similar rather than ideatical application., In both these lacter cases
special provisions omusc be made to monltov crop residue levels and the
manufacturer may be required Lo submit informatioa regarding residue
decline rates and tolerances and an analytical method suictable for
monlcoring residuas of the pesticide and significant metabolices and
degredacion produccs.

22. When pescicides are co be used on food c¢rops it shauld be
ensured as far as possible thar FAQO/WHO maximum residue limit recommenda-
tions will not be exceeded. In che case of crops which make a sigrnificanc

1/ AGR and PPDES incend issuing and periodically updacing a Supplementary
Technical Note liscing specific macerials and formulacions, the use of
which should Ye avoided or strictly limicaed.

2/ FAO publishes periodically reports and supplenents recommending wmaximum
residue limizs ie {ood and livestock feeds,

3/ The Codex Committee 1s respoasibla for developmenr of internacional
limits for rasidues in food wizhin the Jodex illzencarius Commission
shich 'is a Joinc FAQ/WHO food standards progranm.
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concribution co the diet, maximum residue lavels must be viewed 1a the
light of the need to ensure that acceptable daily Lntake levels are aot
axcaeded. Where such macerials are Lo be used on food crops for export,
compliance with such accepted residue limits or tolerances astablished by
the importing country misc be assured. If a nesciclde is being coansidered
for which regiscration in developed countriesg precludes lts use Eor treac-
lng forages and crop residues subsequently 2o be fed to animals, proviaicgn
should be made to prevenrt such feeding of created materials ko an}mals.

3. If a praposed pescicide 1s noc registered in the country of
proposed use but a pesticide regulation authority exists, che aecessary
staps to assure regiscratiom should be taken vefore it 15 Lfotroduced fato
the country. Such regiscration should escablish labelling requirements for
the praoduct and require che provisioa by che manufaccurer of particular
laformacion on cthe macerial®s coxicity and persiscence and che movement of
Che material aad possibly harmful breakdowm produccs in the environment if -
1t is noct readily available in published iicerature.

25, Selection of pesticides should ba based on a careful evaluation
¢f possible hazard to the environmeart and to impotrant nmatural resoutces.
For example, materials having high acute toxfcity co filsh or aquatic
invertehraces should not be used whare there are aquatic resources which
could be adversely afiscted by runcff, drife or soil srosion and those
nighly toxic to honeybees should not he used when they will present a
threat to ifmportant pollinacors. Informacion on toxicicy to nan—-target
organisms sitould be available from the manufactuter if Lt 13 noc In the
published literature. aAny usa of pescicides should be designed to minimize
the area of axposure, but when materials kmown to ptesent a significant
environmental risk are used aa enviroumental wonitoring program should also
be implemented.

D. - Procuremenr of Pesticides

25. Wherever paossibla compericive canders should be soughe for che
supply of pesticides. In order to 2valuace Conders from differenc sources
offering different matarials fov concrol of the same pasc, prior comparison
cf che diffarent matarials in fleld Cests 1s necassary to evaluata Cheir
relative afficlencies. Where adequace informacion is available, efficiency
welghtings may be given zo different aacerials and used in the evaluation
of bids but to do so, the weighrs gust he nade public Ln the documentcs
supplied to potencial bidders so chaf in making offers they ars aware of
the condiiions under wnich cheir produecc will be evaluacad. Such waights
may be used to reflect che advancage a particular macterial might offer by
concroalling other pescs besides che one for which the spray is incended, by
being less harmful to predacers, or by helag less dangerous to handle and
applr. Where data is insufficileac co apply such efficiencr factors,
materials are comparad aa the basis of thelr cost per unic area when
anpliad, {n accevdance with che local cecommendad praccices ia che counczvw
and Cakiag account af the zanufacturars recommandacions, at the raca and
irequendy o contral the past conc=mraad. Hhere gne nacsrial Zas bYesn snown
iz trials and in practice c©o sf3ar a longer zeriod of concroi shan anocaer,
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so0 requiriag fewer applicatilons, the saving L application costs needs to
be taken into account io evaluating bids.

26. To enable different suppliers, each formulating 2 particular
active ingrediant under one or move different trade names to compete, the
invication to bid and tender documents should use the accapted generic name
or games of the matarlal or materials which would be considered. The
specificacion should define all the ecritical characteristics in the for-
mulation covering such aspects as solvents, emlsifers, and surfactants in
the casa of emulsifiable concencraces, or particle size in the case of
dusts or suspensions, which may affect the perfornance of the pasticide.
The manufacrurer should certify that the product is exactly the same (in
terns of physical and chemical propercies, formulating ingredients and
ranufacturiog process) as that marketed and registered in the country of
origin, or be willing zo stace any deviarions and provide an acceptable
rationale for them. Materials to be used for seed treatzents should bhe
formulaced with warning colorants or dyes which will -persist under
anticlpated storage and handling conditions.

27. The specification should indicate any special features of pack-
aging and labelling which are necessary for product protsction duriang han=-
dling and storage and to ensure effective use. It should require packaging
and labelling to be coansistent with accepced scandards. Reference may be

zade to lotermationally accepted packaging and labelling standards such as i T

those described in FAQO Plant Protection Bullecia ¥o. 2 1983 Vol: 13. In
the case of products which are not water soluble, the manufacturer should
be required to recommend and provide a suitable solveant for washing
application equipment and concailuers. Where available, countainers which
dlscourage re~use for storing liquids should be specified.

28. Fhere only a single product from a single manufacturer is effec-

tive in contreliing a particular pest or where a single product has such ,
outstanding advantages over other products on the markac that it would not
be technically juscified to use anything else, direct purchase may bhe
resarted, to following negotiations with the supplier. In such cases
prudent enquiries should be made to determine the prices paid by other
recent purchasers of cthe product in order to ascertain whether the price
being quoted is a falr one, taking account of the quantity being ordered
and delivery requirements.

29. Where quantities being purchased are small so that competicive
bidding would not be an efficient means of procurement local shopping aay
be regsorted te, obtaining quocations from at least three differeant
suppliers.

M,/;é ;,/,:2 e~ .
» Shahid Busain
Vice President, Overacions Jolicw

Harch 1985
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Introduction

The action by FAO to develop, in consultation with appropriate
United Nations agencies and other organizations, an International
Code of Conduct on the Distribution and Use of Pesticides follows
and accompanies many other events, some going back 25 years.
All these events were designed to benefit the international com-
munity and to serve to increase international confidence in the
availabiiity, regulution, marketing and use of pesticides for the
improvement of agriculture, public heaith and personal comfort,

One of the busic functions of the Code, which is voluntary in
nature. is to serve as a point of reference, particularly until such
time us countries huve established adequate regulatory infrastruc-
tures for pesticides.

The Director-General of FAO in 198] suggested that such a Code
could help to overcome a number of difficulties associated with
pesticides. The FAO Panel of Experts on Pesticjde Specifications,
Registration Requirements and Application Standurds, at its meeting
in 1982, agreed that activities involving the export and import of
pesticides, and thereby their safe use, might be best dealt with
through the adoption of a Code of Conduct. To that end 2 working
paper was prepared for the FAO Second Government Consultation
on International Harmonization of Pesticide Registration Require-
ments, Rome, 11-15 October 1982. The formal decision to develop
the Code was taken at that Consultation, which recommended that
FAQ. in consultation with the appropriate United Nutions orga-
nizations and bodies and international organizations outside the
United Nations system, should draft a Code (1). The Code itself
was adopted by the FAQ Conference at its Twenty-third Session
in 1985 by way of Resolution 10/85, which appears as an Annex
to the present publication.

A number of governmenis and organizations have expressed

—_1 —
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concern about the propricty of supply;.ng p&.siulf‘l:?szb l::nd ity
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development of nuttonul regulutory progmfnm?s i P
1? FAO activities in this field. There has u!ap been Ct eern Der
:hc possibility that residues of certuin pcstlc:dtcbi,n r}ﬁqpo:tcd e
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culturai commuodities produced in ot!ler countries s imooe-
such pesucides is not restricted.  While recogmzangoft siiverging ot
;ib[c 1 chminate all such occurrences. b-.;:atusger e
control needs. 1t is none the less essential l at e dyund reoognired
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pesticides, some countries importing pestic) ei ust e o
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. i Much
The role of the exporting couniry needs to b&. t?'olilzmds;-e;]eguluting
cmphasis has been given recently to the desirabi y!t is generally
the export of pesticides from producing CO_U”"'eSt'.Cides w%thout a
uccépted that no company sl;ou]d trade in pez;' including any
roper and thorough evaluation of the pestici ed or registered
[r)isks. However, thz f{act that a Rroduct is not };seu valid reason
in a particular exporting country Is not ‘necesgl’;glo ing countries
for prohibiting the export of that pesticide. 'el rg)ions. Their
are mostly situated in tropical and scmr-troplcz_lnd egnvironmenlﬂl
climatic. ecological, agronomic, social, econlom:c :rc weually  quite
conditions and therefore their pest prob a'mswhich pesticides are
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manufuctured and exported. _ The goverimil O i efficacy.
country, therefore, is in no position to judge td'et‘sns in tht:. country
sufety or fate of the pesticide under the conditio
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where 1t may ultimately be used. Such g judgement must, there-

fore, be made by the responsible authority in the importing country
m consultation with industry and other government authorities in
the light of the scientific evaluation that has been made and a
detailed knowledge of the conditions prevailing in the country of
proposed use.

The export to developing countries of pesticides which have
been banned in one or more other countries or whose use has been
severely restricted in some industrialized countries has been o
subject of public concern which has led to intensive discussions
on whether the exporting country should assume responsibility for
the marketing and use of such products in the importing country.
In this respect it is essential to note that when pesticides are
banned, the reasons are toxicological. environmental or social.
Valid and adequate toxicological reusons justifying banning «
product are of concern, though not necessarily of equal importance,
o most countries. Consequently, such products should not be
exported or imported without carefu] consideration of the toaico-
logical implications for those likely 10 be exposed,

While a Code of Conduct may not solve all problems, never-
theless it should go a long way toward defining and clarifving the
responsibilities of the various parties involved in the developmnent,
distribution and use of pesticides, and it should be of particular
value in countries which do not yet have control procedures.
Where there is u pesticide regulatory process in a country, the
need for a Code of Conduct will obviously be less than where
there is no such scheme in operation.

The Code of Conduct is not a short or simple document, mainty
because the nature, properties, uses ang effects of pesticides are
diverse and therefore require comprehensive consideration. Fur-
thermore, the strong public pressure for banning or restricting the
usc of some effective and much-needed pesticides often stems from
a lack of understanding of the many important issues involved,
This document is designed, therefore, also fo provide the general
public with some basic guidance on these issues,



Text of the Code

Article 1. Objectives of the Code

1.1 The objectives of this Code are to set forth responsibilities
and cstablish voluntary standards of conduet for all public and
privale entities engaged in or affecting the distribution und use
of pesticides, particularly where there is no or an inadequate
nutionul law to regulate pesticides.

1.2 The Code describes the shured respensibility of many segments
of society, including governments, individually or in regional group-
ings. industry, trade and international institutions, to work together
50 that the benefits to be derived from the necessary and acceptable
use of pesticides are achieved without significant adverse effects
on people or the environment. To this end, all references in this
Code to a government or governments shall be deemed to apply
equally to regional groupings of governments for matters falling
within their areas of competence.

1.3 The Code addresses the need for a cooperative effort between
governments of exporting and importing countries to promote prac-
tices which ensure efficient und safe use while minimizing health
and environmental concerns due to improper handling or use.

1.4 The entities which are addressed by this Code include inter-
national organizations; governments of exporting and importing
countries; industry, including manufacturers, trade associations,
formulators and distributors; users; and public-sector organizations
such as environmental groups, consumer groups and trade unions.
1.5 The standards of conduct set forth by this Code:

1.5.1 encourage responsible and generally accepted trade practices;

—_—5



1 52 ussist countries which have not yet cstubli_sh_cd controls
designed to regulate the quality and suitability of pesticide products
needed in that country and to address the sufe hundling and use
of such products;

1.53 promote practices which encourage the safe and efficient use
of pesticides, including minimizing adverse effects on humans and
the environment and preventing accidental poisoning from impropel
handling;

1.54 ensurc that pesticides are used cflectively for the improve-
ment of agricultural production and of human, animal and plant
health.

1.6 The Code is designed to be used, within the context of
nitional law, us a basis whereby government uuthorities, pesticide
manufacturers, thuse engaged in trade and any citizens co_nccrned
may judge whether their proposed actions and the actions of
others constitute acccptable practices.

Article 2. Definitions

For the purpose of this Cade:

Active ingredient means the biologically active part of the pesticide
present in a formulation.

Advertising means the promotion of the sale and use of pesticifles
by print and electronic media, signs. displays, gift, demonstration
or word’ of mouth.

Busned means a pesticide for which all regissercd uses have been
prohibited by final government regulatory action, or for which all
requests for registration or equivalent action for all uses have, for
heuith or environmental reasons, not been granted.

Common nume means the name assigned to a Eesticide active
ingredient by the International Standards Organization or adopted
by national standards authorities to be used s a generic or non-
proprietary name for that particular active ingredient only.

Distinguishing name means the name under which the pesticide is
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lubelled, registered and promoted by the manufacturer and which.
if protected under national legislation, can be used exclusivelv by
the manufacturer to distinguish the product from other pesticides
containing the same active mgredient.

Disirtbution meuns the process by which pesticides are suppiied
through trade chunnels on local or international markets.

Environment meuns surroundings, including water, air, soil and
their interrelationship us well as all relationships between them
and any living orgaitisms.

Exremston service meuns those enuties in the country concerned
responsible for the trunsfer of information and advice o farmers
regardimg the improvement of agricultural practices, including pro-
duction, handhing, storage and marketing.

Formuiarion means the combination of various ingredients designed
10 reader the product useful und effective for the purpose claimea:
the torm of the pesticide us purchased by users.

Hazard means the likelihood that u pesticide will cause an adverse
effect Gmury) under the conditions in which it is used.

Inteerated pest managemen: means u pest munagement system that.
in the content of the associsted environment and the population
dynumics of the pest species, utilizes all suitable techniques and
methods in us compatible 4 munner as possible and maintains the
pest populations at levels below those causing economically unuc-
ceptable damage or loss.

Labhel means the written, printed or graphic matter on, or attached
lo, the pesticide; or the immediate container thereof and the outside
container or wrapper of the retail package of the pesticide.

Manufucturer means a corporation or other entity in the public
or private sector or any individual engaged in the business or
function (whether directly or through an agent or through un
entity controlled by or under contract with it) of manufacturing a
pesticide active ingredient or preparing its formulation or product.
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Markering means the owversll process of product promotion. in-
cluding advertising. product public relations and information services
as well ay distribution end selling on local or internatonal markets

Maxnuun residue lunu (MRL) means the maximum concentralion
of a residue that is legally permitted or recognized as acceptable
m or on a tood. agricultural commodity or unimal feedstulf.

Puackuyine means the contuiner wogether with the protective wrupping
used to carny pestcde products via wholesale or retail distnibution
10 usurs.

Pesncide means any substance or nuature of substances ntended
for preventing. destroxing or controlling any pest, including vectors
ot human or animal disease. unwanted specics ot plants or anmaly
causing harm during or otherwise intertering with the producuon,
processing, siorage, fransport. or marketing of food. agnicultural
commodities, wood and woed producis or animal teedstulfs. or
which may be adminisiered jo animuls lor the contral ol nsects,
ariachnids or other pests 1 or on their bodies, The term includes
substunces intended for use os a plant-growth regulator, defotiunt,
desiceant. or agent for thinmng truit or preventing the premature
fall of frun. and substances applied to crops either before or after
harvest te protect the commodity from deterioration duning storage
and trunsport.

Pesncide industry means all those orgunizations and individuals
enguged in manufacturmg, {formulating or markeung pesucides and
pesticide products.

Festicide levislarion means any laws or regulations introduced to
regulate the manufacture. marketing, storage, labelling, packuging
and use of pesticides in their qualitative. quuntitative and environ-
mentul aspects.

Poison means u substance that can cause disturbance of structure
or function. leading to injury or death when ubsorbed in relatively
small amounts by human beings, plants or animals.

Poisoning meuans occurrence of damage or disturbance caused by
a poison, uand includes intoxication.

—F —

Preduct means the pesticide o the form in which it s packuged
and sold: it usually contmns an active ingredient plus adjuvants
and muy require dilution prior 1o use.

Prowective clotiine means any clothes, materials or devices thut are
designed 1o provide protection from pesticides when they ure han-
dled or applied.

Public-sector groups means (but is not limited to) scienuilc asso-
ciations; farmer groups: citizens' organizuiions, environmenial. con-
sumer and hezlth organizations: and labour unions.

Revistranon means the process whereby the responsible national
government authority approves the sale und use of a pesticide
foilowing the evaluation of comprehensive scienufic data demon-
struting that the product ss elfective for the purposes intended and
not unduly huzurdeus to human or animal health or the environment.

Repachaging means the transfer of pesticide from any commercial
package into any wther, usually smaller. conwiner for subsequent

sdle,

Residue means any specified substances in tood, agricultural com-
modities, or animal feed resuiting from the use of a pesticide. The
term includes any denrvauses of o pesttaide, such as conversion
products, metabolites, reaction products, and impurities considered
to be of toxicological significance. The term “pesticide residue”
includes residues from unknown or unavoidable sources {e.g. envi-
ronmental) as well as known uses of the chenucal.

Responstble authoriry meuns the government ugency or agencies
responsible for regulating the munufacture. distribution or use of
pesticides und more generally for implementing pesticide legislation.

Risk meuns the expected frequency of undesirable eifects of expo-
sure to the pesticide.

Severely restricied — a limited bun — means a pesticide for which
sirtually all registered uses have been prohibited by tinal zovern-
metit regulatory action but certain specific registered use or uses
remain uuthorized.
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Toalary means a physivlogical or biological property which deter-
mines the capacity of a chemical 10 do harm or praduce injury (o
@ hiving organism by other thun mechanicnl means

Trader means anyone enguged in trade, including export, import.
formulation and domestic distribution

Ly paitern embodies the combination ot all tuctors mvolved
the use of 4 pestcide, including the concentration of active ingredicnl
in the preparation being applied. rate of application. time of treat-
ment. number of tregiments, use of adppvants and methods and
sites ol applicaton which determine the guantity applied. tinung
ol treatment and interval before harvest, ete,

.

Arncde 30 Pesticide manuuement

3.1 Guvernments have the overull responsibiiity and should ke
the specific powers to regulate the distribution and use of pesticides
i their countriey,

3.2 The pesuicide industry shoutd adhere to the provisions of
this Code as a standard for the manufacture. distribution and
advertising of pesticides, purtrcularhy in commnes lacking appro-
priate legisiation und advisory services

3.3 Governments of exporting countries should help 10 the extent
possible. directly or through their pesticide mdustrics, 101

331 provide techmicu]l assistance 1o olher countries, especlly
those with shortages of technical expertise, in the ussessment of the
relevant data on pesticides, including those provided by indusiry
lsee also Article 4)

3.3.2 ensure that good trading practices are followed in the export
of pesticides, especiully to those countries with no or limited reg-
ulutory schemes {see also Articles 8 and 9) to

3.4 Manufacturers and traders should observe the following prac-

tices in pesticide management, especially in countries without legis-
lution or means of implementing regulations:

341 supply only pesticides of adequate qualnty, packuged and
labelled as appropriate for cach specific market:

3.4.2  pay special attention to formulations. presentation. packagimg
and lubelling in order to reduce hazard to users, to the maximum
exlent possible consistent with the effective functioning of the
pesticide in the particular circumstances in which it is (0 be used:

343 provide, with euach puckage of pesticide, information Jand
mstructions in a form und lunguage adequate o ensure safe and
clffective use:

344 relum an achve interest in following their products 1o the
ulumaie consumer, keeping track of major uses and the occurrence
of any problems arising 10 the actual use of ther products as u
bases for delermining the need for changes in lubelling, directions
for wse. packaging, formuluton or product availability.

3.5 Pesticides whose hundling and application requirc the use of
uncomfortible and expensive protective clothing und equipment
should be avoided, especially i the case of small-scale users in
tropical climates.

3.6 National und international organizutions, governments, and
pesticide industries should take uction in coordinuted efforts to
disseminate educational materials of all types to pesticide users,
furmers, farmers’ organizations, agricultural workers, unions and
other interested parties. Simulurly, aflzcted parties should seek and
understand educational materials before using pesticides and should
follow proper procedures.

3.7 Governments should allocate high priority and adequate re-
sources {o the task of effectively managing the availability, distribu-
tion and use of pesticides in their countries.

3.8 Concerted efforts should be made by governments and pesti-
cide industries to develop and promote integrated pest management
sysiems and the use of safe, efficient, cost-effective upplication
methods.  Public-sector groups and international organizations
should actively support such activities,

e
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3.9 International orgamzations should provide information on spe-
cific pesticides and give guidance on methods of analysis through
the provision of criteria documents. fact sheets, training sessions, elc.

3.10 It 15 recogmzed that the development of resistance of pests
to pestucides can be u major problem. Therefore, governments.
ndustry, national institutions, international organizations and public-
secter groups should colluborate in developing strategies which will
prolong the useful life of valuable pesticides and reduce the adverse
effcels of the development of resistant species.

Artitle 4. Tesung of pesticides

4.1 Pesticide munufaciurers are expected to:

4.L.1 ensure that cach pesticide and pestcide product is adeguale-
Iy and effeclively iested by well-recognized procedures and iest
methods so as 1o fully evaluate ity safety, efficacy (2) and fute (3)
with regard o the various anucipated conditions 1n regions or
countries of use:

+.1.2. ensure that such tests ure conducted in- accordance with
sound scientific procedures ind good Jubgratory practice (4) — the
duta produced by such tests, when evalualed by competent experts,
must be capable of-showing whether the product can be handled
and used safely without unacceptabic hazard to human health.
plants. animals. wildlife and the environment (3);

413 muke available copies or summaries of the original reports
of such (ests for assessment by responsible government uuthorities
m all countries where the pesticide 15 to be offered for sale. Evaiua-
tion of the data should be referred to quulified experts:

414 ake care to see that the proposed use paltern. label claims
and directions, puckages, technical literature and advertising truly
reflect the ouicome of these scientific tests and assessments:

4.1.5 provide, at the request of a country, advice on methods

for the analysis of any active ingredient of formulation that they
manufacture. and provide the necessary analyticul standards;
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4.1.6 provide advice and ussistance for training technical staff in
relevant analytical work. Formulators should actively support this
elfort;

4.1.7 conduct residue trials prior to marketing 1n accordance with
FAQ guidelines on good analytical practice (5) and on crop residue
data (6, 7) in order to provide a bdsis for establishing appropriate
maximum residue limits {MRLs).

4.2 Euach country should possess or have access to facilities to
venfy and exercise control over the quality of pesticidés -offered
for sale. to establish the quantity of the active ingredient or
ingredients and the surtability of their formulation (8).

4.3 International orgenizations and other interested bodies should,
within avuilable resources, consider assisting in the establishment
of analytical laboratories 1n pesticide-importing countries, either on
a4 counilry or on a multilateral regional basis; these laboratories
should be capable of carrying out product and residue analysis and
should have udequate supplies of analytical standards, solvents
and reagents.

4.4 Exporting governments and international organizations must
play an active role in ussisting developing countries in training
personnel in the interpretation und evaluation of test data.

4.5 Indusiry and governments should collaborate in conducting

post-registration survelllance or menitoring studies to determine the
fate und environmental effect of. pesticides under field conditions (3).

Article 5. Reducing health hazards

5.1 Governments which have not #lready done so should:

5.1.1 implement a pesticide registration and control scheme along
the lines set out in Article 6;

5.1.2 decide. and from time to time review, the pesticides to be
marketed in their country, their acceptable uses and their avail-
ability to each segment of the public;
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5.1.3  provide guidunce und instructions for the treatment of sus-
pected pesticide poisoning for their basic health workers, physicians
and hospital staff; '

5.1.4  establish national or regional poisoning informution and
control centres at strategic locations to provide immediate guidunce
on first aid and medical treatment, accessible at all times by tele-
phone or rudio. Governments should collect refiable information
about the health aspects of pesticides. . Suitably truined people
wilh udequate resources must be made available to cnsure that
accurdte information is collected:

5.1.5 keep extension und advisory services. us well as farmers’
orgamizations, adequately informed about the range of pesticide
products available for use in cuch areu:

3.1.6 ensure, with the cooperation of industry. thut where pesti-
cides are availuble through outlets which also deal 1n food, medi-
cines, other products for internal consumption or topical application,
or clothing, they are physically segregated from other merchandise,
s0 us to avoid any possibility of contumination or of mistuken
identty.  Where appropriate. they should be clearly marked as
hazardous materials. Everv effort should be made to publicize
the dangérs of storing foodstuffs and pesticides together.

5.2 Even where a control scheme s in operation, industry should:
5.2.1 cooperate in the periodic reassessment of the pesticides which
are’ marketed and in providing the poison conirol centres and
other medical practitioners with information about hazards:

5.2.2 make every reasonable effort 1o reduce huzard by:

5.2.2.1 mauking less toxic formulations uvulable;

5.2.2.2 introducing products in ready-to-use packages and other-
wise developing safer and more efficient methods of application;

5.2.2.3 using containers that are not attractive for subsequent
reuse and promoting programmes to discourage their reuse;
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5.2.2.4 using contmners that are safe (e.g. not attractive to or
eusily opened by children), particularly for the more toxic home-
use products;

3.2.2.5 using clear und concise labelling;

52.3 halt sule. and recull products, when safe use does not seem
possible under uny use direclions or restrictions.

5.3 Government and industry should further reduce huazurds by
muking provision for safe storuge und disposal of pesticides and
containers at both wurehouse und furm level, und through proper
siting and control of wastes from formulating plants.

5.4  To uvoid unjustified confusion and alarm umong the public,
public-sector groups should consider all available facts and try to
distinguish between major differences in levels of risk among pesti-
cides und uses.

5.5 In estublishing produciion fucilities in devoloping countres.
munufaciurers and governments shoud cooperate to:

5.5.1 uadopt enginecring standards and safe operaling pructices
appropriate to the nature of the manufacturing operations and the

hazards involved:

5.5.2 tuke all necessury precautions to protect the health and
safety of operatives, bystanders and the environmeni;

5.5.3 maintain quality-assurance procedures to ensure that the

products manufuctured comply to the relevant stundards of purity,
performance, stability and safety.

Article 6. Regulatory and technical requirements

6.1 Governments should:
6.1.1 take action to introduce the necessary legislation for the

regulation, including registration, of pesticides and make provisions
for its effective enforcement. including the establishment of appro-
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priatc‘educulionul. advisory. extension und heullh-cu;e sel;yé?;;; 1‘119;-;
FAQ gwdehnes for the registration and control of pesu et o
chould be tollowed, us far as poss[ble. taking full account [ oe
needs. social and economic conditions, 1eve_ls 9f liEera_cy, ec;;_
conditions and availability of pesticide application equipment:

6.1.2 strive to establish pesticide registration schemes :u:jd nlll;fsrl?c
structures under which products can be rcg1§tered prior 10 o'stcred
use and, accordingly, ensure that each pasticide prodL‘lctl.J:sf 1'cglit red
under the laws or regulations of the country of use belore

te made available there:

6.1.3 protect the proprictary rights to use of datu:

6.1.4 collect and record duta on 1hc_ actul imgori. fo[r]n‘lul,:ilt:;:lnl
and use of pesticides in ¢uch country in order 10 ussess n-tmb e
of amy possible effects on human health'or the Cl’l':"ll‘OI'l .Gse.q.
w0 follow trends 1in use levels for econoenmic and other purposes.

6.2 The pesuades industry should:

6.2.1 provide an objective appraisul together with the necessary
supporting data on each product;

6.2.2 ensure'thut the active ingredient and pthqr 1ngrf':d1ent.smt.\)’f
pesticide preparations marketed correspond in 1dent‘itly,at§émm{d
purity and composition 1o the substances tested, e'r..nf
cleured for toxicologicul und environmental acceptability;

6.2.3 ensure that actve ingredients und_formulated pro(;iucllso t:é‘
pesticides for which international specifications have been e;ed pfor
conform with the specificutions of FAO (8), where intende

use in agriculture; and with WHO pesticide  specifications {10},
where intended for use in public health:

6.2.4 verify the guality and purity of the pesticides offered for
sale: :

6.2,5 when problems occur, voluntanly take corre.ctive ac‘tjx%i.
and when requested by governments, help find solutions to dith-

culties.
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Article 7. Availability and use

7.1 Responsible authorities should give special attention to draft-
ing rules and regulations on the availability of pesticides. Thesc
should be compatible with existing levels of training and expertise
in handling pesticides on the part of the intended users. The
parameters on which such decisions are based vary widely-and
must be left to the discretion of each government, bearing in mind
the situation prevailing in the country.

7.2 In addition, governments should take note of and, where ap-
propriate, follow the WHO classifications of pesticides by hazard (11)
and associate the hazard class with well-recognized hazard symbols
as the basis for their own regulatory measures. In any event.
the type of formulation and method of application should be taken
into account in determining the risk and degree of restriciion appro-
priate to the product, '

7.3 Two methods of restricting availability can be exercised by
the responsible authority: not registering a product; or, as a condi-
tion of registration, restricting the availability to certain groups
of users in accordance with national assessments of hazards involved
in the use of the product in the particular country.

7.4 All pesticides made available to the general public should be
packaged and labelled in a manner which is consistent with the
FAQ guidelines on packaging (12) and labelling (13} and with
appropriate national regulations.

7.5 Prohibition of the importation, sale and purchase of an ex-
tremely toxic product may be desirable if control measures or good
marketing practices are insufficient to ensure that the product can
be used safely., However, this is a matter for decision in the
light of national circumstances.

Article 8. Distribution and trade

8.1 Industry should:

8.1.1 test all pesticide products to evaluate safety with regard to
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human heulth and the environment prior to marketing, as provided
for in Article 4. und ensure that ull pesticide products are likewise
adequately tested for efficacy und stability and crop tolerance, under
procegiures_ that will predict performance under the conditions
prevailing in the region where the product is to be used. before
they are offered there for sale:

'8.1.2 sub'mn. the results of ail such tests to the local responstble
authority for independent evaluation and approval before the prod-
ucts enter trade channels in that country; .

8.1.3 tuke all necessary steps to ensure that pesticides entering
International trade conform to relevant FAO, {8), WHO {10) or
equzyz.ll_emlspeciﬁcqlions for composition und quality (where such
§pec1f:f_1cal10ns have been developed) and 10 the principles embodied
n perunent FAQ guidelines, und in rules and regulations on classi-
fication anq packaging, marketing, labelling und documentation iaid
down by international organizations concerned with modes ol
tmnsp?r_t (ICAQ, IMO, RID und IATA in particular):®
rd

3.1.4 undertalfe to see that pesucides which are manufactured for
cxpo}it ure sub_ject to the sume quality requirements and standards
:io(;u(:tssc: upplied by the manufacturer to comparable domestic

8.1.5. ensure that pesticides manufactured or tormulated by u
.sl.fbsmlhury company meet appropriate quality requirements and
standurds which should be consistent with the requirements of the
host country and of the parent company.

l8.1.6 enceurage imporlix}g agencies, national or regional formu-
aiors, and _thelr respective trade organizations to cooperate in.
order to achieve fair practices and safe marketing and distribution

VICAO: International Civil Aviation Organization
iMO: lntcmat_lona[ Maritime Organization
RII;Z;. rlar}:ernalmnal regulations concerning the carriage ot dangerous goods
[ATA: Internaticnal Air Transport Association,
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practices and to collaborute with authorities in stamping out any
malpractices within the industry;

8.1.7 recognize thidt the recall of a pesticide by a munufacturer
and distributor may be desirable when faced with a pesticide
which represents an unacceptable hazard to human and animal
health and the environmént when used as recommended, and

cooperate accordingly;

8.1.8 endeavour to ensure that pesticides are traded by and
purchased from reputable traders, who should preferably be mem-
bers of a recognized trade organjzation; -

8.1.9 see that persons involved in the sale of any pesticide are
trained uadequately to ensure that they are cdpable of providing
the buyer with advice on safe and efficient use;

8.1.10 provide a2 range of pack sizes and types which are appro-
priate for the needs of small-scale farmers and other local users
to avoid handling hazards and the risk that resellers will repackage
products into unlabelled or inappropriate containers.

8.2 Governments and responsible authorities should take the
necessary regulatory measures to prohibit the repackaging, de-
canting or dispensing of any pesticide in food or beverage containers
and should rigidly enforce puritive measures that effectively deter

such practices.

8.3 Governments of countries importing food and agricultural
commodities should recognize good agricultural practices in coun-
tries with which they trade 2nd, in accordance with recommen-
dations of the Codex Alimentarius Commission, should establish
a legal basis for the acceptance of pesticide residues resulting
from such good agricultural practices (7, 14).

Article 9. Information exchange
9.1 The government of a pesticide-exporting couatry which takes
action to ban or sevcrely restrict the use or handling of a pesticide
in order to protect health or the environment domestically should
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notify, directly or indirectl i j
. . ¥, the designated national authorities i
other countries of the action it has taken (15). orifies n

[962'The purpose of thc:..not.iﬁcation regarding control action is
give competent authorities in other countries the opportunity to
:dss&:s.s the risks associated with the pesticide, and to make ti:ilely
gnd informed decisions as to the importation and use of the pesti-
‘1 es concerned, after taking into account local, public-health
economic, environmental and administrative conditions. The min:
imum information to be provided for this purpose should be:

9.2.1 the identity , e
ical name): ntity (common name. distinguishing name and chem-

?O%Zt 4 summary of the conirol activn taken and of the reasons
fol i —hzf the comrol- action bans or restricts certain uses but
ows other uses, such information shouid be included:

212.3 .thg fact that additional information is available, and the
“-‘;1‘:[1?1 .1.n address of the contact point in the country of export to
ich a request for further information should be addressed.

?hg cglf] etxporl of a banned or severely restricted pesticide occurs,
o r}dry of export should ensure that necessury steps are taken
to provide the designated national uauthority of the country of
import with relevant information.

?h: Thet purpose of informutioq regurding exports is to remind

uct_‘cmfn gy of import of the original notification regarding control

ab;g? :1(;1 OKt:o afertTll: to the fact that an export is expeected or is
. cur. ¢ minimum information i

this purpose should be: : 10 be provided for

9.4.1 a copy of, or referen i i
. 1, ce to, the information provided :
time of the notification of control action: P ed at the

9.4.2 indication that a
: n export of the chemic: i
expected or is about to occur. ieal concemed s

9.5 Notification of control acti '
> ction should be provided as
practicable after the control action is taken. Fgr pesticiges sl?::n:csl
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or severely restricted before the implementation of the Code, an
inventory of prior control action should be provided to the Interna-
tional Register of Potentially Toxic Chemicals (IRPTC), unless
such information has already been provided.

9.6 Provision of information regarding exports should take place
at the time of the first export following the control action, and
should recur in the case of any significant development of new
information or condition surrounding the control action. Tt is the
intention that the infomation should be provided prior to export.

9.7 The provision of such information by the exporting country
must take into account protection of the confidentiality of data in

the importing country.
9.8 Governments of importing countries should:

9.8.1 establish internal procedures for the receipt and handling
of such information from the exporting country;

9.8.2 ensure that such information received is not used in any
manner which would be inconsistent with the provisions of the
General Agreement on Tariffs and Trade (GATT).

Article 10. Labelling, packuging, storage and disposal

tabelled in accor-

10.1 All pesticide containers should be clearly
such as the FAO

dance with applicable international guidelines,
guidelines on good labelling practice (13).

10.2 Industry should use labels that:

10.2.1 include recommendations consistent with those of the
recognized research and advisory agencies in the country of sale;

grams whenever pos-

1022 include appropriate symbols and picto
gs and precautions;

sible, in addition to written instructions, warnin

clearly show appropriate WHO haz-

10.2.3 in international trade, 1
(i1) or, if this is inappropriate

ard classification of the contents

) -


http:count.ry

or inconsistent wi i
! ith nationa att
fication; | regulations, use the relevant classi-

10.24 in i . :

aguinst m:l;c:}eg;gfth-: appropriate language or languages, a warnin

or dec -use ol containers, and instructions for the saf di 8
Ontamination of empty containers: e disposal

10.2.5  identify each |
ot or batch of i
o . tch of the product
withgsu tIl:;:: can be read, transcribed and co?nmunicalgdngm?rs e
need for codes or other means of deciphering'y one

10.2.6 : i
are marked with the date (month and year) of formulation

10.3 Industry should ensure that;

e ' ) of waste pestici
ers (16), and WHO specifications for pesticﬁiesji:g:j ?nnc:)uct?l?t:

10.3.2 in cooperation wi
s a1 c(:)c;otpec;r:;lon wztp Bovernments, packaging or repackagin
¥ on licensed premises where the rcsponsibif

authority i i
¥ 15 convinced that staff are adequately protected against

10.4 Gove

to prohitn {g;nf:tz skh_ould take _the Necessary regulatory measureg

inte rouyt & bcvl:;, cking, dec.antmg. or dispensing of any pesticide

enforce puniiy fage conlainers in trade channels and rigidl
€ measures that effectively deter such pmctice:sg g

Article [], Advertising
11.1 Industry should ensure that;
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11.1.1 all statements usec in advertising are capable of technical
substantiation;

11.1.2 advertisements do not contain any statement or visual
presentation which, directly or by implication, omission, ambiguity
or exaggerated claim, is likely to mislead the buyer, in particular
with regard to the safety of the product, its nature, composition,
or suitability for use, or official recognition or approval; °

11.1.3 pesticides which are legally restricted to use by trained
or registered operators are not publicly advertised through journals
other thuan those catering for such operations, unless the restricted
availability is clearly and prominently shown;

11.1.4 no frm or individual in any one country simultaneously
markets difflerent pesticide active ingredients or combinations of
ingredients under a single distinguishing name;

11.1.5 advertising does not encourage uses other than those spec-
ifed on the approvel label;

11.1.6 promotional material does not include use recommendations
at variance with those of the recognized research and advisory
agencies:

i1.1.7 adveriisements do not misuse research results or quotations

from technical and scientific Jiterature; and scientific jargon and
irrelevances are not used to make claims appear to have a scientific

basis they do not possess; .
11.1.8 claims as to safety, including statements such as “safe”,

“non-poisonous”, “harmless”, “non-toxic”, are not made, with or
without a qualifying phrase such as “when used as directed”;

11.1.9 statements comparing the safety of different products are
not made:

11.1.10 misleading statements are not made concerning the effec-

tiveness of the product;

11.1.11 no guarantees or implied guarantees — ¢.g. “more profits

A



with...". “guarantees high yields — are given unless definite evi-
dence to substantiate such claims is available:

i1.1.12 advertisements do not contain any visuul representation of
potentially dangerous practices, such as mixing or application
without sufficient protective clothing, use near food, or use by or
near children;

11113 advertising or promotional material draws atiention o the
appropriate warning phrases and symbols as laid down in the
labelling guidelines (13);

iL.1.14  technical literature provides adeguale information on cor-
rect practices, including the observance of recommended rates,
frequency of applications, and safe pre-harvest intervals;

I1.1.15 false or misleading comparisons with other pesticides are
not made;

11.1.16 all staff involved in sales promotion are adequately trained
and possess sufficient technical knowledge to present complete.
accurate and valid information on the products sold;

11.1.17 advertisements encourage purchasers and users to read the
label curefully, or have thg label read to them if they cannot read.

11.2  International organizations and public-sector groups should
call attention to departures from this Article.

11.3 Governments are encouraged to work with manufacturers
to take advantage of their marketing skills and infrastructure, in
order to provide public-service advertising regarding the safe and
effective use of pesticides. This advertising could focus on such
factors.as proper maintenance and use of equipment, special
precautions for children and pregnant women, the danger of reusing
containers, and the importance of following label directions.

Article 12.  Monitoring the observance of the Code
12,1 The Code should be published and should be observed
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through collaborative action on the part of governments, individ-
ually or in regional groupings, appropriate organizations and bodies
of the United Nations system, international governmental organiza-
tions and the pesticide industry.

12.2 The Code should be brought to the attenticn of ail concerned
in the manufacture, marketing and use of pesticides and in the
control of such activities, so that governments, individually or in
regional groupings, industry and international institutions under-
stand their shared responsibilities in working together to ensure
that the objectives of the Code are achieved.

12.3  All parties addressed by this Code should observe this Code
and should promote the principles and ethics expressed by the
Code, irrespective of other parties’ ability to observe the Code.
The pesticide industry should cooperate fully in the observance
of the Code and promote the principles and ethics expressed by
the Code, irrespective of a government’s ability to observe the
Code.

12.4 Independently of any mieasures taken with respect to the
obscrvance of this Code, all relevant legal rules, whether legislative,
administrative, judicial or customary, dealing with liability, con-
sumer protection, conservation, pollution control and other related
subjects should be strictly applied.

12.5 FAO and other competent international organizations shoutd
give full support to the ohservance of the Code, as adopted.

12.6 Governments should monitor the observance of the Code
and report on progress made to the Director-General of FAO.

12.7 Governing Bodies should periodically review the relevance
and efiectiveness of the Code. The Code should be considered a
dynamic text which must be brought up to date as required, taking
into account technical, economic and social progress.
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Annex

FAQ Conference Resolution 10{83:
International Code of Conduct
on the Distribution and Use of Pesticides

THE CONFERENCE,

_Remyni:,in_:: that increased food production is a high priority need
.in many pzris of the world and that this need cannot be met
without the use of indispensable agricuitural inputs such as
pesticides,

Noting that FAO's study entitled Agriculiure: toward 2000 foresees
a steady increase in the worldwide use of pesticides,

anv_inced that such growth in pesticide use is likely to take place
in sp}!e*of necessary intensive parallel efforts to introducc biological
and integrated pest control systems,

Acknowledging that pesticides can be hazardous to humans and the
cnvironment and that immediate action must be taken by all con-
cerned, inciuding governments, manufacturers, traders and users. to
eliminate, as far as possible and within the scope of their respon-
sibility, unreasonable risks, not only in the country of origin but
als¢ in the countries to which pesticides may be exported.

Being aware that the requirements for the safe and proper use of
pesticides in some developed countries have led to the adoption of
compiex systems of regulations and of enforcement mechanisms,
but that many other countries have neither such mechanisms nor
the necessary legislation, regulations or infrastructures to control
the import, availability, sale or use of pesticides.

— 26 —

LRS-

Canvinced that additiona] efforts are needed to enable such countries
to control pesticides more effectively and to assess the hazards
which could result from their use or misuse,

Recognizing that a2 voluntary International Code of Conduct, based
on internationally agreed technical guidelines, would provide =
practical framework for the control of pesticides, especially in
counlries that do not have adequate pesticide registration and
control schemes,

Noting that such a draft Code was reviewed by the Committee on
Agriculturc at its Eighth Session, and endorsed by the Council at
its Eighty-eighth Session,

Having further noted the conclusions and recommendations of these
bodies.

1. Hereby adopis a voluntary International Code of Conduct on
the Distribution and Use of Pcsticides as given in the annex to this
Resolution:

2. Recomumends that all FAQ Member Nations promote the use
of this Code in the interests of safer and more efficient use of
pesticides and of increased food production;

3. Requests governments tc¢ monitor the observance of the Code.
in collaboration with the Director-General who will report period-
ically to the Committee on Agriculture:

4. [nvites other United Nations agencies and other international
organizations to collaborate in this endeavour within their respective

spheres of competence.

{Adopted 28 November [985)
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