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Chapter 1

The Basics

SE!ITING  THE STAGE

In the late 1980s, several major  species of locusts
as well as significant populations of various grasshop-
pers simultaneously threatened Africa for the first
time in 50 years (93). This infestation began in 1985
through 1986 after rains ended a severe, several-year
drought and new,

#
em vegetation allowed these

pest species to pro “ crate.

Several grasshopper species in the West Afi-ican
Sahel reached levels high enough to result in lar~e-
scale control efforts from 1985 to 1989. Also, a major
plague of Desert busts  began in countries around
the Red Sea, with swarms moving west across the
Sahelian (see app. A) countries. By November 1988,
swarms of the Desert Locust extended from
Mauritania and Senegal in the west to Iraq, Iran, and
Kuwait in the east, and some fragments of swarms
even reached the Caribbean.

The last widespread Desert Locust plague ex-
tended from 1949 to 1%3. Following that plague,
the infrastructure to fight locusts and grassho ers
deteriorated, and the recent pla ue cau ht

F f ‘~caunprepared and highly vulnerab  e. For onors, m-
including the U.S. Agency for International
Development (USAID), the Desert Locust
plague, along with other locust and grasshopper
problems, caused shifts in funds, operations, and
programs to cope with the apparent emergency.

Despite earlier forecasts that the Desert
Locust plague mi ht continue for several more

5years, in April 198 the United Nations Food and
Agriculture Organization (FAO) announced that
the plague had dissipated (105). But longer-term
issues remain. For example, expmts differ widely in
their assessment of the significance of locust and
grasshopper outbreaks relative to other pest
problems and in terms of the crop damage they
cause on a national level; the information base on
which major control decisions were based seems
deficient; no sound technological alternatives exist
for chemical pesticides; and education and training
for the next generation of experts to deal with
future plagues seems inadequate.

In this study box l-A), OTA examines what
ihappened duringt e 1986to 1989plagueyearsand

considers the implications of the longer-term is-
sues. The major species of locusts and related a -

k
fregating grasshoppers in Africa and the Midd e

ast (box 1-B) are the focus. From 1986 to 1989,
most international control efforts in Africa were
directed at the Desert Locust and the Senegalese
Grasshopper, so most examples in this report deal
with these two species.

LOCUSTS AND GRASSHOPPERS

Locusts and aggregating grasshoppers have
fascinated biologists and caused farmers anxiety for
centuries because of their unusual behavior. This
section details the insects’ biology and behavior.
For readers with less need for detailed knowledge,
the following information is critical to under-
standing later sections of this report and to making
informed policy choices:

●

●

●

●

Different locust andgrwhopperspeciescanbe
difficult to identi~, yet the have distinct

i!’biologies  that require dif erent  control
strategies.

Eachinsectcaneatitsownwei  tinvegetation
Peach day. Damage mainly epends  on the

number of insects, how long they stay in a given
area, which plants they eat (non-crop,
commercial cro , subsistence crop) and the

Cfplants’ stageof envelopment

When crowded (by breeding or congregating in
moist places) these insects undergo a
chang-from  living as scattered, sedentary
individuals to becomin cohesive, gregarious
bands ofhoppersorhi&mobile adult swarms.
Swarms can migrate hundreds of miles in a few
weeks.

Locusts and grasshoppers’ life cycles have
three stages: eggs, hoppers, and adults.
Gregarious insects are most concentrated and
vulnerable to control during the second stage
because hoppem  cannot fly.
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22 ● A Plague of Locusts

. Weather conditions affect insect behavior.
Outbreaks occur after rainfall. Predominant
reasons for declines also relate to
weather–unfavorable breeding conditions
(insufficient moisture, vegetation or low
temperature) or wind patterns.

Definitions

Locusts belong to a large group of insects com-
monly called grasshoppers-insects recognized by
powerful hind legs adapted for jumping–in the in-
sect order Orthoptera. Technically, grasshop~ers
and locusts belong to the superfamily Acridoldea
within that order. Therefore, they are close biologi-
cal relatives.

Many scientists distinguish locusts from
grasshoppers based on locusts ability to form dense
groups comprised of large  numbers of insects. In
some cases this distinction is not clear because
“aggregating” grasshoppers can behave similarly.
Thus, the terms “locust” and “grasshopper” are
sometimes ambiguous.

Also, the term “locust” is used nontechnically. In
the United States, for example, cicadas-a different
type ofinsectintheorder Homoptera-are sometimes
called “locusts.” Different kinds of cicadas occur in
large numbers at regular 13- and 17-year intervals.
Unlike locusts, periodical cicadas do little damage to
vegetation. People who have experienced their dense
hatching, however, know something of what locust
outbreaks are like. “bust”, in French, is “cnquet,”
but theinsectsAmericans call crickets also differ from
locusts and asshoppem  although the three insect

Ktypes sharet esamescientific order.

Atleastl,500speciesof grasshop  rsandlocusts
rexist in Africa, withawidespectrumo  characteristics.

Some 200 species have been reported as pests. Ac-
curate scientific identification, often essential to as-
sessing the magnitude of a pest problem and selecting
suitable control methods, can be difficult.

Life Cycles: Eggs, Hoppers, and Adults

The life cycle of all species of locusts and
grasshoppers consists of three stages: e~s, ho -

{pers, and adults. Usually eggs occur In fret y
cylindrical pods deposited at shallow depths in
moist ground. Eggs hatch into hoppers primarily
during the rainy season after an incubation period
affected by temperature. Hoppem periodically

“molt,” or cast off their skins, as they grow. Usually
the insects molt five times, with the growth stages
between each known as “instam.”  After the last
molt, the insects are considered “fledglings,” or
immature adults, but have developed win s strong

fenough to fly (figure l-l). Desert Locusts ive from
2.5 to 5 months (93) and, under optimal environ-
mental renditions, populations probably can mul-
tiply 10 times in each generation (71).

Various grasshopper and locusts
r

ies differ in
important ways, such as the length o time eggs can
survive without rain and the insects’ vulnerabdity to
natural enemies (predators, parasites, and
pathogens). Desert Locust e~ are viable for up to
10 to 12weeks in soil that remains sufficient moist

1(118). On the other hand, Senegalese  Grass opper
eggs can survive in dry soil for several years and hatch
when rains come (55). Grasshopper often fall prey
to natural enemies (99), but usually natural enemies
only are significant sources of mortality for Desert
Locusts when populations are in decline for other
reasons (93). Weather, however, is the most impor-
tant natural cause of Desert Locust mortality.

Behavior: Solitary and Gregarious Insects

Behavior patterns principally distinguish locusts
from other grassho pers. Locusts behave as “typical”

f’~asshoppers  and ive as solitaxy  individuals when
their po ulations  are small. However, when locusts

1?occur in argenumbers andhighdensity theyundergo
a transformation to a gregarious phase, and move
to ether in dense groups. Gregarious locusts are

fca led swarms when composed of adults, and bands
when composed of young ho pers. A swarm of adult

!Desert Imcustsmaycontain  Omillionto 150million
individuals per square kilometer and spread over an
area ranging from a few hectares to hundreds of
square kilometers. Adult swarms of Desert Locusts
can migrate several thousand kilometem while hop-
per bands move only a few kilometers. Fledgling
swarms make the longest flights of all adults, traveling
up to 1,000 km in a week (93).

Experts enerally  agree that rain and the
favailability o new ve etation  create conditions

fconducive for the trans ormation  of solitary insects
into gregarious bands or swarms (93). Outbreaks-
marked population increases leading to the a -

!pearan~ of gregarious groups-follow success U1
breeding. Three processes are involved: the con-
centration of solitary locusts in one area, their
subsequent multiplication and, finally, the
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Figure 1-1- Life Cycle of the Desert Locust

Y w ‘ ‘-*+[$’  ‘ -

NOTE: The relative sizes of the five instarhoppers and adult Desert Locust, shown at approximately one-half actual size.

SOURCE: A Steedman,  cd., Locust  Handboo k (United Kingdom: Overseas Development Natural Resourees Institute, 1988), p. 20.

gregarization  process (83). Sometimes solitary
locusts breed successively in one location; other
times they congregate in new breeding sites. The
resultant crowding produces gregarious behavior
(83) .

Physiological changes in the insects’ ap-
pearance also are associated with the gregarization
process and maybe dramatic. Some species change
so markedly that solitary and gregarious forms were
originally described as different species. Often,
sohtary phase locusts resemble the color of their
habitat, whereas gregarious phase locusts are
brightly colored. In addition, color changes may
occur with sexual maturity. For example, solitary
Desert Locusts are pale gray or beige when sexually
immature but males turn pale yellow when mature.
Gregarious Desert Locusts are bright pink when
sexually immature fledglings and bright yellow
when mature.

Gregarious behavior is used often to distinguish
locusts from grasshoppers. However, some species
of grasshoppe~ behave ~riodically  in a gregarious
manner–multiplying rapidly and producing swarms
like locusts Population increases maybe started by
unusual weather or certain changes in land use (93).

Generally, gregarious behavior in locusts and ag-
gregating grasshoppers proceeds ~ intermediate or
transition stages and it is reversible if conditions
change. Also some species are highly gregarious
whereas othen are less so. Still other species’ behavior
falls on the continuum in between  It is therefore not
surprising that experts differ in drawing the line be-
tween locusts and grasshoppers. For example, one
OTA reviewer wrote, “the Tree Locust is categorized
bysomeacridologists  among aggregatinggrasshoppers
because of [its] poor swarming behavior” (64). Others
call the Sudanese Grasshopper the Sudanese Imcust

Q71 and the Senegalese  Grasshopper the
negalese  Locust (69).

~u~t and grasshopper species vary in their food
preferences. Some species (e.g., the African Migratory
Locust, Red Locust, Brown Locust, and the
Senegalese Grasshopper) prefer grasses, including
economically important food crops such as co~ millet,
sorghum, and wheat (95). The Tree Locust prefers
trees, shrub  and bushes. The Desert Lore@ on the
other hand eats a wide range of food (93), although
some believe it prefem grasses but eats other vegeta-
tion only when necessary (54, 95).

Imcusts and aggregating grasshopper represent
the greatest dan er to agriculture during their
gregarious phase. 6ne analysis of records of Desert
Locust damage showed that 8 percent of crop damage
is done by hoppers, 69 percent by immature and matur-
ing swarms, and 23 pereent by sexually mature adult
swarms (93). Crop damage by hoppers is low because
the breeding areas where hoppers hatch are mostly
outside crop areas. But once gregarious swarms begin
to migrate, the potential for damage increases. In-
dividual locusts and grasshoppers can eat their own
weight (up to 2grarns) in fd eve~day.  Desert Locust
swarms are particularly large so their ~tential for
damage is especially great. One-half mfllion  Desert
Locusts, a small part of an average swa~ weigh ap-
proximately 1 ton and eat as much “fd” per day as
about 2,500 people (93).

Geographic Distribution and Migration
Patterns

The regional distribution of each locust and
phopperspecies variesfmmputo ,butthespecies
lnwkd in large+cale  outbreaks xUprxlqy%huw
@P-(*@.fir-@=7 outbreak
areas, those permanent breeding and gregarization areas,
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26 ● A Plague of bcusts

can be distinguished km larger invasion areas. For
example, the Red Ikcus$ the Mican  Mi atory
bcus~  and the Moroccan zImcust all have fined
outbreak areas. The larger, combined invasion
areas of the major species cover vktwdly all of
Africa

Desert Locusts have a particularly extensive
distribution, with no localized or well-defined out-
break areas. Between outbreaks, bands and swarms
are rare, and low-density solitary forms occupy the
central, drier part of its distribution, known as the
recession area. This vast desert and semi-desert
north of the equator is about half the size of the
invasion area. During plagues, migratory swarms
of the Desert Locust may penetrate all of the in-
vasion area–nearly 20 percent of the world’s land
area. Up to 57 nations in Africa, the Middle East,
and Asia (and Spain and Portugal in Europe) may
be affected (93).

Certain zones  exist within the Desert  Locust’s
recession area that areparticularly  suitable for breed-
ing and formation of gre arious  groups. These zones

f!constitute a small part o the total recess ion area (12,
54). I.mcusts  moving into such a seasonal breeding
area may be further concentrated by wind conver-
gence and moisture, laying their e

P
in constricted

sites. Major Desert Locust outbrea occur when the
amount and frequency of rainfall enables insect num-
bers to build from one generation to the next (71).
Should the build-u continue long enough, a plague
results. A Desert Lust plague occurs when many
gregarious bands and swarms occur at the same
time over a large area in different regions (12, 93).
While Desert Locust outbreaks are frequent, up-
surges large enough to start lagues  are rare. More

Jfrequently, potentially angerous, partially
gregarious  populations die down without produc-
ing bands or swarms, usually because of weather
conditions but sometimes because parasites and
predators kill hoppers (93).

Locusts and grasshoppers cause recurrent
problems for Africa, the Near Eas~  and Southwest
Asia. Imcust  outbreaks are usually attributable to one
species in a given area and they occur intermittently
but irregularly. The Desert bust in articular  has

Ewidespread, sporadic, and unpredicta le upsurges.
Grasshop~r outbreaks often involve a number of
species with widely varied biological characteristics
and cause chronic agricultural damage each year (93).

Th~b~~helian  region of Africa is particularly vul-
.

Locusts’ migratory patterns are affected by
prevailing seasonal winds, topography, and tempera-
ture. Normally, insects drift downwind until they en-
counter conditions suitably moist for breeding and
feeding. Nevertheless, broad seasonal pattemsofrnove-
ment are detectable. For example, in West A&ic~ sum-
mer Desert Imcust  breeding occun  in the Sahel and
swarms produced there generally move tiom east-to-
west north of a weather pattern known as the Inter-
Tropical Convergence Zone and west-to+ist  to its
south. Winter breeding areas are located in the
Mahgreb countries and swarms move mostly north-to-
south horn there. Weather conditions also affect
specific insect migration routes. For example, frag-
mentx of lkert  lmcust swarms reached the Caribbean
with the aid of October 1988 storms. They crossed the
Atlantic from West Africa-a distance of 5,000
kilometewin  a

E
riod estimated from several days

(85) to a week ( ). Mountains in Morocco, Algeria,
Yemen, and Iran, highlands in Ethiopia, and the
escarpment in SaudiArabia affectwindpattemswhich,
in turn, influence the direction and speed of locust
movement. For example, the Anti-Atlas Mountains
south of the Seuss Valley forma topographical barrier
to northward-moving swarms. Low temperatures,
commonly found at higher altitudes, stop flight
activity and hatching and prolong insect develop-
ment. Deserts, however, do not seem to impede
movement.

Changing land-use patterns also influenw the
distribution ofgrasshop  ers and locusts. Alreadya

rvariety of environment changes has led to certain
changes as natural vegetation gives way to cultivated
land, as irrigation brings moisture to areas, as cultiva-
tion disturbs e pods, or as vegetation is reduced.

1?For example, t e Red Locust’s importance declined
in Mauritms  as agricultural land expanded and locust
populations became less dense (36). Likewise, the
normally gregarious African Migratory Locust today
is behaving more like a nongregarious grasshopper
due to the break-up of its habitat in Mali (118). On
the other hand, the Variegated Grasshopper, a minor
nuisance in the 1930s, became a major problem in the
1970sfollowin  widespread forest clearingforcoffee

%production in t eIvory Coast. Thepestflourished  in
the environment created by certain weeds that in-
vaded clearings (71). Similarly, Cavin (19) feels that
desertification  can be expected to increase the
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amount of habitat suitable for high intensity Desert
Locust breeding.

LOCUST AND GRASSHOPPER
UPSURGES, DECLINES AND THE

ROLE OF CLIMkE

Early civilizations knew that locust plagues oc-
curred intermittently. Since then, people have tried
without success to predict upsurges.

No evidence exists of regular intends between
major or regional Desert Locust plagues of the last
century (138) and no method is known to predict
whether upsurges or declines will occur in a $iven
year. Scientists can detect sequences of rainfall
suitable for the types of outbreaks that lead to
upsurges using modern surveillance and weather
forecasting techni~ues, e.g., satellite remote sens-
ing and com uterued  mathematical models. But

Ethey are una le to predict weather patterns suffi-
cient in advance to knowwhether an upsurgewill

{actua  ly materialize.

On the other hand, the mechanisms of Desert
Locust upsurges have been described qualitatively
and, in some cases, quantitatively. ‘Upsurges,” “out-
breaks,” and “plagues” are relative terms and no
generally accepted, quantifiable standard exists for
definingwhen aplaguebe ins. Thus, experts differ

%in their analysis of thenum erand timingofthe last
century’s plagues. The most thorough analysis of
the upsurges and declines of the Desert Imcust
showed that seven major plagues, lasting from 7 to
22 years each, occurred in the 112-year period from
1860 to 1972 in Africa, the Middle East, and South-
west Asia (138, figure 1-3). Statistical anal is

rrevealed two kinds of plagues in the indivi  ual
regions: those lasting a year or so and those lasting
6 to 8 yearn.

Most agree that the last nrajorplague  subsided
in 1962 to 1%3 (70, 93). Several major Desert
Locust upsurges occurred since then: 1%7 to 1968,
1977 to 1978, and 1986 to 1989, but these were
shorter and less extensive than earlier plagues (70,
figure 1-3). Disa reement exists whether these up-

!surges in the 19 0s (95) and 1980s reached plague
status. FAO considers that the most recent up-
surge, at least that portion which occurred in 1988,

did ~uali& as a plague and was similar in scale to
that m most years from 1950 to 1%2.

Ako, mo6t experts a~ that locust and grasshop

T
r upsurges are heavily influenced by meteorological

actom.Forexample,  the main factor ~ap’artfiombcust
invasions from the outside) assoaated  with 1860
through 1972 Desert Locust plagues seemed to be
above-average winter and s ring rains (138). Re-

rsearchem have sought corm ations of pla es with
Rdrough~ wind cinmlatio~  even sun spots. e Inter-

tropical ~nvergence Zone is of particular interest
because areas of converging air masses are mo6t likely
to receive rain and the swarm position can be related
to this Zone (93).

Some contend that plague decline also is prin-
cipally due to environmental causes, especially
chmatic  factors (e.g., B.P. Uvarov, founder of the
Anti-Locust Research Center in London). How-
ever, Waloff (138) concluded that”. . . the causes
for the Desert Locust] plague declines remain[obscure. Also, two researchers developed a math-
ematical model that could acmunt for plagues and
recessions of the Desert and Red Locusts over the

F
ast century without including environmental in-

formation (5). The main cmtroversyregarding  the
decline of plagues is over the impact of control.

Most agree that widespread plague dynamics
are influenced by successive conditions in seasonal
breeding areas and areas where mi ations occur,
as illustrated here by the recent ~esert Locust
upsurge (figure 1-4). The first migrants probably
entered the Sahel in late 1986 and swarmed into
northwest Africa in late 1987, following fauorable
conditions that led to formation of gregarious
swarms in the seasonal breeding areas around the
Red Sea and in parts of the Sahel in 1985 and 1986.
Following successful winter breeding in North
Africa in early 1988, large numbers of swarms

f
mi rated south joining locusts breeding in the
Sa el because of the abundant rainfall there (74).
Lucas Brader (12) of FAO attributes the decline of
the Desert Locust in late 1988 and early 1989 to
three factors: efficient control campaigns in the
affected countries, the loss of a large number of
swarms from the Sahel in the Atlantlc Ocean, and
unfavorable breeding conditions (mainly low rain-
fall and low temperatures) during the winter and

20-954 0 - 90 - 2 : QL 3
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Figure 1-3-Major Plagues of the Desert Locust
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NOTE: The undulating line above the graph outlines the plagues and reeession  periods, the broken portion suggesting the extent of infestation
during the period 1860-1924 when reeords were incomplete.

SOURCE: Zena Waloff, “Some Tern ral Characteristics of Desert Locust Plagues,”
3

Anh-Loewt  Memoir 13 (London: Anti-Locust
Research Center, 1976). Updat by Joyee Magor, “Joining Battle with the Deaert Loeust;f SheZIAgricuZture,  No. 3,1989, p. 13.

spring breeding season in Northwest and East
Africa. Throughout the period, USAID,  FAO, and
others were predicting that the plague would con-
tinue for times ranging from 1 to 10 years.

In summary, the reasons for the start of a locust
or grasshopper upsurge are relatively well known,
though inability to forecast weather precludes ac-
curately predicting when u urges will occur and

Ytheir duration. Reasons forp agues’ subsiding are less
clear. Specifically, the im rtance of control in

rdeclines is debated (seech.  ).

ORGANIZATIONS INVOLVED IN
LOCUST AND GRASSHOPPER CONTROL

Many locust and grasshopper control respon-
sibilities of the colonial period were shifted in the
1950s to FAO, along with the mandate to coor-
dinate bilateral and multilateral activities. Newly
formed national crop protection agencies and
regional organizations supplanted colonial struc-
tures as African nations achieved independence in
the 1960s.

Bilateral donors also play important roles.
France and the United Kingdom continued to play
important roles in locust and grasshopper control
until 1985. USAID provided approximately 20 per-
cent of all donor funding of the most recent campaign
and assigned it some priority in its African programs
(table l-l).

National Crop Protection Services and
Other National and Local Groups

The national crop protection services, under
the Ministry of Agriculture in most countries, have
the mandate to protect crops. Therefore, they are
the major national organizations responsible for
grasshopper and locust control and take over when
problems exceed the capacity of individual farmers.
Generally, thecropprotection  servicesorganized and
carried out ground surveys and spraying in recent
control campaigns, using four-wheel drive vehicles.
Aerial spraying+ften executed under regional and/or
donor auspi~  in the Sahel+as  used for more exten-
siveor  remote infestations orwhen the crop protection
setices could not meet needs.
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Additional Ministry of Agriculture agencies also
were involved in control efforts: agricultural extension
agents assisted in monitoring, conducting control, and
organizing  local participation.  National research and
forestry seMces  contributed knowledge, skills, and
resources. Other government agencies, too, took part
in the large control campaigns; these included public
health departmen~ weather bureaus, customs ser-
vices, and transportation ministries. In some countries,
military pilots aksted with aerial spraying.

Localfarmerbrigadeswerea  majorcom nent
rof the ground swweillance and control ef orts in

some countries. In Mali, 400,0(Xl  hectares were
treated by ground spraying  in I%& and 45 farmer
brigades received hi h praux for their effectiveness.

fTheir expertisewas evelopedinthe previous2 ears’
Lefforts: experienced farmers used hand or bac ack

sprayerx and untrained ones used dusters. Niger
reportedly had 10,000 five-pemon farmer brigades;
Chat 1,000 brigades with 1O,O(K) farmers (99). Farmer
committees were trained to reco@ buildups of the
SenegaleseGrasshopper andinitiatecontrdin  Burkina
Faso, Gambi~  M& Niger, and S6n6gal (19, 71).

USAID estimates that the affected countries
contributed $28.5 million in fiscal year 1988 and
$124 million in fiical year 1989 of their own funds
to locust/grasshopper control (33). This was nearly
as much as the donors provided in those years. For
example, in fiscal year 1989, the governments of
Morocco, Algeria, and Tunisia contributed $76mil-
lion, $58 mdlion, and $10 million, respectively.
Sudan, Somalia, Mali, and S6n6gal  contributed
from $1 million to $4 million each. Many seriously
affected countries, however, were Sahelian nations
with little revenue to support the control effort.

Regional Organizations

Thmesemiautonomousr  egionalorganizations-the
Desert Imcust Cbntrol Organization for Eastern Africa
(DLCO-EA),  the Joint tit and Bird Chntrol  Or-
ganization (OCLALAV),  and the International Red
Imcust  ~ntrqlor  anisationfor  Gmtraland  Southern

-&Mica  (IRLCO A)-and three regional FAO com-
missions dealwithmigratory  ~ts that transeendnation-
a.1 boundaries in Afnw the Near Eas~ and Southwest
Asia (see table l-2andfigure 1-5).

The organizational structure, mandate, mem-
bership, programs, and financial support of the
African regional organizations continue to evolve.
The most well-established of the regional organiza-

tions is DLCO-~ founded in 1%2 by Ethiopia,
France (for Djibouti), Ken a, Somalia, Tanzania,

Jand Uganda and joined by udan in 1968. Its main
objective is control of the Desert Locust, but in
1976 its Council of Ministers decided to undertake
control of grain-eating birds (e.g., the quelea),
armyworms, and tsetse flies when locusts are in
recession (63).

OCLALAV,  created in 1%5 to counter the
Desert Locust andgrain+atingbir@ was restructwd
in March 1989 into a West Afiiean information and
coordinating organization without an operational
capacity. Itsearlieroperational  roleinsuxveyandcontrol
was carried out by FAO during the recent upsurges and
then was missigned  to the national crop protection
services. In ~ the crop protection semices’ repre-
sentatives began discussions with the Sahel Institute

Ed
SA of the Permanent Intemtate  Committee for

ou t Ckmtrol  in the Sahel (CILSS) regarding a
regional approach (99). A previous regional crop

rotection project of CILSS was terminated in 1987,
Folknving withdrawal of USATD fix-din . The CILSS-

1asociated  meteorological or anization GRHYMET
fcontinues to provide valuab  e weather information to

members.

Currently, IRLCO-CSA suffers from a lack of
member states’ payments, but its situation is im-
Proving, following locust andgrasshop  erupsurges

[m the region, and donor assistance is eing sought
(12). On the other hand, the International African
Migratory Locust Organization was dissolved in
1986 (102).

The three regional FAO Commissions for Con-
trolling the Desert Imcust  (for Northwest Africa, the
Near East, and Southwest Asia) were begun in 1971,
1%7, and 1964 respectively in areas where locust
survey and control were already the responsibility of
national structures. (In sub-Saharan  Africa, survey
and control were principally done by regional entities
then (106)). These Commissions support survey, con-
trol, traimng,  and research. Member nations set
policy anddeterminecontrol  activities, whereasFAO
coordinates the work and serves as secretariat.

U.N. Food and Agriculture Organization

The U.N. Food and Agriculture Organization
(FAO) has been the principal coordinator of inter-
national locust and grasshopper control campaigns
since the early 1950s, a role confirmed by the U.N.
General Assembly in December 1988. Initially, FAO
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Figure 1-4-Movement of Desert must swarms,Januw 1985  ‘APfil  1989
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Figure l-4=Movement  of Desert Locust Swarms, January 1985-APril  198~ontinued

December 1987
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Table l-l-Donor Assistance to Locust and Grasshopper Control Programs, 1986-89
(U.S. dollars/calendar year)

Donors 1986 198? 1988 1989 Total
(Jan.-May)

Bilateral donors:
Algeria
Australia
Austria
Bel@m
Canada
China
Denmark
Finland
France
Germany (FR)
Greece
Indonesia
Iran
Israel
Italy
Japan
Kuwait
Libya
Luxembourg
Morocco
Netherlands
Nigeria
Norway
Portugal
Qatar
Saudi Arabia
Spain
Sweden
Switzerland
Thailand
llnisia ~
~rkey
United Kingdom
USAID
U.S.S.R.
Yugoslavia

Subtotal bilateral donors

50,000
0
0

130,000
3,014,500

500,000
692,500
400,000

1,792,537
3,025,887

50,000
0
0
0

2,659,000
1,288,000

0
0
0

20,000
2,350,000

0
3,127,000

0
0
0

62,511
1,185,929

403,000
11,000

0
0

1,909,183
9,1%,245

o

146,882
0
0

266,714
2,802,238

*
635,369

0
3,491,738
6,209,031

0
10,OOO

0
*

2,471,386
*
o
0

14Q,000
o

1,850,000
0

1,500,000
0
0
0
0
0

92,790
0
0
0

987,687
6,983,332

*
()

180,000
205,000
29,041

500,000
2,243,000

40,000
2,813,068

208,455
6,030,127

11,992,000
160,000
25,000

7,500
0

2,994,675
4,100,368
1,000,000
1,212,000

244,000
32Q,000

6,592,347
400,000

1,615,000
606,000

12,000
2,860,000
2,440,000
2,599,386

944,268
0

90,000
500,000

5,800,000
21,599,859

1,376,000
(-l

o
0
0

1,300,000
343,000
120,000

2,400,000
75,000

3,150,000
14,250,000

0
0
0
0

1,000,000
13,620,000

0
0
0
0
0
0

2,000,000
0
0
0
0
0

338,000
0
0
0

207,000
12,000,000

0
0

376,882
205,000

29,041
2,1%,714
8,402,738

660,000
6,540,937

683,455
14,464,402
35,476,918

21O,OOO
35,000

7,500
*

9,125,061
19,008,368

1,000,000
1,212,000

384,000
340,000

10,792,347
400,000

8,242,000
606,000

12,000
2,860,000
2,502,511
3,785,315
1,778,058

11,000
90,000

500,000
8,903,870

49,779,436
1,376,000

64,000 64,000

31,931,292 27,587,167 81,739,094 50,803,000 192,060,553
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Table I-l—Donor Assistance to Locust and Grassho
.-&

r Control Programs, 1986-89
(U.  S.dollars/calendar  year) ontinued

Donors 1986 198~ 1988 1989 Total
(Jan.-May)

Multilateral donors:
African Development Bank 165,000
Banque Africaine de

Developpement  Afrieain  (BADEA) 750,000
European Economic

Community (EEC) 10,739,981
Islamic Development Bank o
Organization of African

Unity (OAU) o
Organization of Petroleum

Exporting Countries (OPEC) 300,000
UN Children’s Fund (UNICEF) 86,000
UN Development Program

(UNDP) 1,839,000
UN Environment Program

(UNEP) o
UN Food and Agriculture

Organization (FAO) 2,601,000
UN World Food Program (WFP) 18,000
UN World Health Organization

6,384,730

750,000

23,088,798
16,444,000

621,430

339,000
%,000

4,819,332

48,405

7,931,000
18,000

4,480

0 200,000 6,019,730

0 0 0

9,600,143
14,400,000

400,000
2,044,000

2,348,674
0

321,430 300,000 0

0
*

39,000
1O,OOOC

o
0

54,000b 2,926,332 0

0 48,405 0

20,000
0

4,700,000
0

610,000
0

(wHo) 4,480 (-1 o 0

Subtotal multilateral donors 16,503,461 2,744,104 32,223,880 9,073,730 60,545,175

Non-Governmental Organizations 1,211,460 133,000 C 1,111,000 0 2,455,460

Total

USAID as pereent  of total 18.5!?lo 22.9$Z0 18.7$Z0 20.0% 19.570

NOTES:
*Amount unknown (1987).
aIncludes only assistance to Sahelian and West African countries.bInclud=  only assistan~ to two of four recipient  ~Untfi~.
~Includes  only assistance from section aid to Gambia.
An additional $20 million was given by donors for programs in Northwest African countries, Sudan, Ethiopia, and Yemen (Jeremy Roffey,
Emergency Center for Locust Operations, FAO, personal communication, June 26, 1989).

SOURCES:
Column 1: Jeremy Roffey, ‘1986 Funding Chart for Grasshopper and Locust campaigns in Africa” (Emergency Centre for Locust

Operations, U.N. Food and Agriculture Organization, Rome, December 1986).
Column 2: U.N. Food and Agriculture Orgamzation, “Report of the Meeting on the Evaluation of the 1987 Grasshopper Campaign in the

Sahel, Annex VI Emergency Centre for Locust Operations, Rome, December 1987.
Columns 3 and 4: J.N. Food and

%
riculture Organization, “Assistance Provided to&untries and Re ional Or animations,” Report of

f %the Thirtieth Session of the FAO esert Locust Control Committee, AGP:DLCC~9/4,  Rome, Italy, une 12-1 ,1989.
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Table 1-2-Independent Regional Organizations and Their Member Nations

Organization Member States Headquarters

DLCO-EA: Desert Locust Control Djibouti, Ethiopia, Sudan, Addis Ababa,
Organisation for Eastern Africa Somalia, Kenya, Tanzania, Ethiopia

Uganda

OCLALAV: Organisation Commune Chad, Cameroon, Dakar, Senegal
de Lutte Antiacridienne  et de Benin, Gambia,
Lutte  Antiviare/Joint Locust and Ivory Coast, Niger, Mali,
Bird Control Organization Mauritania, Senegal

IRLCO-CSA:  International Red Locust Kenya, Uganda, Tanzania, Ndola, Zambia
Control Organisation for Central Zambia, Malawi, Zimbabwe,
and Southern Africa Botswana, Swaziland,

Mozambique

SOURCE: Dale G. Bottrell. ’’Locusts and GrasshomxxsinAfr  icaand the Middle East,’’ contractor report prepared forthe Office of Technology. . .
Assessment, JanuaV  1989.

. .

focused only on Desert I_mcust  problems, but its
scope was broadened later to include other
migratory pests.

The FAO Desert Imcust Control Gmnittee
(DLCC) is the overall intergovernmental body that
coordinates all Desert Imcust-related  control and re-
search. In 1955, the United States was a founding
member of the DLCC and remains one of some 50
member countries The Emer ency~ntreforhust

2Operations ECLO),  creat in 1%6 and housed in
hFAO’S hea quarters in Rome, bears operational

respordility within FAO. It asmmed responsibility
for raising donor funds and coordinating control aG
tivitiesdurin  therecentupsur~e.  ECLOhashandled

\approximate $10 million in ad each year since 1%6
in addition to coordinating some 150 ~m” funded

Yby bilateral and multilateral donom, mc uding FAO
itself (109).

FAO’S activities include:

. supporting a centralized Desert Locust
reporting and forecasting seMce in Rome;

. pre aring and distributing the monthly
8 %FA /ECLO Desert Locust ulletiq special

bulletins on other locusts and grasshoppers as

need@ and a semiannual research regist~
beginning in 1989;

● organizing international meetings for
representatives of donors and national
W=f=@

. sponsoring research and training on locust
surveillance and control; and

.  implementinglocustprojectsfmancedbyFAO,
the United Nations Development Programme,
and the international community.

Also, FAOcoordinates activities of the African
regional locust and grasshopper control organiza-
tions and sponsors the FAO regional Commissions
in Africa and Donor Coordination Committees in
each count~  receiving assistance.

USAID and Other Donors

Many donors contributed large amounts of
money during the recent plague, principally for
insecticides and spraying equipment, but also for
training and technical assistance, vehicles, rotec-

8tive clothing, radios, and spare parts. FA ‘s data
indicate that total donor expenditures for programs
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Figure l-5-Regional Organimtions  and FAO Commissions in Charge of Locust and
Grasshopper Control
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in affected countries were at least $49.6 million in
1986, $50.5 million in 1987, $115.1 million in 1988,
and $59.9 million through mid-1989, for a grand
total of $275 million committed through mid-1989
(table l-l).

As a result of donor and African countries’
efforts, approximate 4.6 million ha of land in 10
Sahelian  and Westdrica countries alone received
aerial or ground insecticide treatments in 1986 and
1987, mostly against grasshoppers (table 1-3). In
1988, 10 million ha were sprayed in Northwest and
West Africa, mostly against Desert Locusts (12).

The United States, through USAID,  provided
an average 20

r
rcent of all donor contributions

through mid-1 89 to Northwest and sub-Saharan
Africa. Data from USAID show U.S. expenditures,
by fiscal year, totaling $58.8 million from 1986 to
1989: $7.4 million in fiscal year 1986, $7.5 million
in fiscal year 1987, $20.4 million in fiscal year 1988,
and $23.0 million in fiical  year 1989 (table 1-4). In
1988 and 1989, this amounted to approximately 4

[ !ercent  of U.S. deve opment  assistance to sub-
aharan Africa (123).

The United States has provided financialandtech-
nical  assistance to locust and assho per control ef-
fortsinAfiicasincethe1950s.~tigt~W45through
1%3 upsurges, U.S. monetary contributions were less
than the United Kingdom’s and FAO’S. However, in
the 195(k and l%(k, the United States provided tech-

P
nical specialists and hel establish the DLCO-EA
Following a tides  rea ~assho  per outbreak in the

f &Sahel in 1974 an 1975, US set up a Regional
Food Crop Protection Project to stren hen national

fsemices  in West Africa and funded t e CILSS In-
tegrated Pest Management Pro.ect in the Sahel. In

daddition to supporting projectsb”  aterallyinthevarious
Afi-ican nations, the United States helps Finance the
work of FAO/lXLO.

USAID provides assistance through its Africa
(AFR) and Asia andthe Near East (ANE)regional
bureaus, the Bureau for Science and Technology

[
S&T), the Office of Foreign Disaster Assistance
OFDA)  and its missions (box l-C).

OFDA is responsible for short-term emergency
assistance (3 to 6 months) and replaced AFR’s tem-

r
rary OfEce  of Emergency Operations in takin the

ead in USAID locust and grassho
K

krcpntrol e orts

L
in 1%7 (99. In July l% the Administrator
created the rtbcust Task Force, under the ae .

rof OFDA The Task Force included staff km e
various USAID bureaus (AFR and ANE), offkes
(contracts andle alsections,  Public Affairs, Legis-

5lative Affaim, etc. , and missions; the State Depart-
ment; the U.S. Department of @culture  (USDA ;

kl
the U.S. Environmental ProtectIon  Agency (EPA ;
theU.S. Geolo@alSuxvey;a  ndothers.Itmetwee  y
before dissolving on June 1, 1989, following the
decline of the locust swarms.

The regional bureaus’ Offices of Technical
Resources and S&T are responsible for longer-term
development assistance but also managed the Mica
Emergency Locust/Grassho  ~r Assistance pro.ect.
Financial as r (tsofU.S. mu tdateralassistance  e.g.,
to the U.N. Kelopment Programme and FAO) are
handled by the Department of State’s Bureau of
International Orgamzation  Affaim.

USAIDoftenhiresoutside technicalexpertisehm
U.S. consulting firms, univemi@  and USDA USDA’s
OfficeofIntemational Coo rationandDevelo men~

s fi.lnclfor example, used $26 “ “on of USAID fi-om
1986 to 1%9. Of@ $1.5 million supported technical
experts from USDA agen~ such as the Animal and
Plant Health Inspection Service andtheFbrest  Service,
and $1.1 million was spent on supplies forcontrd  cam-
paigns (3).

Other U.S. agencies assist in control efforts, For
example, the U.S. Geological Survey provided “green-
ness maps” showin where vegetation was abundant
followin  rainfall;

h
bA s@ working with USAID,

advised can governments-on safe disposal of surplus.
msectkibandemptycontainen;andU.S.P~Corps
volunteas  participated in the Mauritania control camp-
aign  (119).

In addition toofficialgovemment  donors, anum-
ber of private, nongovernmental organizations
(NGOS)  provided assistance to A.fiican  countries

IThe Development Fund for Africa is the baseline against which these contributions were measured. This Fund does not include Food
for Peace (Public Law 480), Economic Support Funds, or multilateral assistance.
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Table I-kTotal Area Controlled in the Sahelian  Countries in 1986 and 1987

Ground (ha) Aerial (ha) Total (ha)
1986 / 1Y86 8’/ 1986 1987

.——

Mauritania 100,OOO 22,365 193,000 225,200 293,000 M:,:g
Sene al

%
300,000 36,556 1,159,800 13#; 1,458,800

Gam ia 11,500 12,104 247,710 259,210 55;044
Mali 68,000 2,329 484,000 166;866 552,000 169,195
Burkina Faso 20,893 211,140 232,033 9,062
Chad 25,222 42,4; 143,700 212,55! 186,922 254,983
Niger 151,414 75,420 270,505 230,834 421,919 3&,&4
Cameroon o 54,000 0 0 0
Guinea Bissau o 9,000 0 0 0 9:000
Nigeria o 0 0 0 60,000 60,000

Total 677,029 254,202 2,709,855 1,012,267 3,403,884 1,322,531

SOURCE: TAMS Consultants and Consortium for International Crop Protection, Locwt and Grasshopper Control in Afi”ca/Asia:  A
Progr aromatic Environmental Assessmm tj Main Report, contractor report prepared for the U.S. Ageney  for International Develop-. . . -.
ment, March 1989, p. D-37.

.

affected by locusts and asshoppem. Some of these
forganizations used U. . foreign aid in addition to

their own funds for these programs. Oxfam, Band
Aid, C- Save the Children, Caritas,  and World
Vision were among the organizations that provided
insecticides, vehicles, spraying equipment, and first
aid kits. Band Aid made the Iar est single NGO

fcontniutio~  donatingaplanetoMa “for aerial spraying
(82).

Donor-Sponsored Research

Many organizations engaged in locust and
grasshopper control also carry out related research.
And some primarily research organizations are begin-
nin~  to examine improved control methods. The Inter-
national Clmter  on Insect Physiology and Ecology in
Nairobi, Kenya and the International Institute for
Tropical Agriculture in West Africa are among the
latter.

some donors  fund locust  and gmsshopper  ~
projects by their own scientis~  such as the United
W i n ’ s OverxasDevelopment  NaturalResOurmIn-

&G~=gstituteandtheFrenchgmssho
Ofthecenterforhltema
Research fa hklpnleflt  on the other
contracts out scientix  usually to private con-

sulting  firms and universities. The Locust Research
Task Force of the Special Program for Mican
A@cultural  Research of the World Bank main-
tams a computerized directory of donor-sponsored
research. It listed 151 projects being planned or
conducted in the Sahelian countries as of January
1989. Some of these projects involve collaboration
with African research institutions and/or re-
searchers, while others are solely donor efforts.

PAST AND CURRENT CONTROL
METHODS FOR LOCUSTS AND

GRASSHOPPERS

Often, individual farmers do nothing when
faced with locusts or

Fasshopr  r
rs. But the also

developed a variety o cultura  and physica con-
trols before the availability of chemical ones (table
1-5). Almost all these methods have been used in
the’ United States and Canada, too. Physical and
cultural control methods continue to be practiced,
alone or in combination with chemical control,
especially against small infestations in crops or hop-

!
er bands near croplands.  For example, some
armers combine the use of pesticides with fire,

burning roostin
f

locusts at night (32). Village
brigades in Cha herded hopper bands into deep
trenches and buried them in the recent campaign
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Table 1-4-U.S. Assistance to Locust/Grasshopper Programs, l?iscal Years 1986-89

country 1986 1987 1988 1989 Dollars

Sahel and West Africa
Burkina Faso
Cameroon
Cape Verde
Chad
Gambia
Guinea Bissau
Mali
Mauritania
Niger
S6n6 al

fSahe Regional

East and Southern Africa
Botswana
Ethiopia
Sudan
Tanzania
Zaire
Zambia
East Africa Regional

Northern Africa and S.W. Asia
Algeria
Jordan
Morocco
Pakistan
Tunisia
Yemen
African Regional

$268,800
200,000

0
990,841

35,000
29,000

1,287,080
154,000
61,000

1,657,349
244,000

1,183,587
75.000

1,024;948
50,000
10,860

100,OOO
0

$5!&&2

‘ o
1,254,211

594,898
290,320

1,012,433
227,500
337,386

1,923,752
0

0
380,516
6(M);OO0

o
0
0
0

0
0
0
0
0

135,598
0

0
0

75.000
l,305’73g

()
o

1,775,110
1,446,964
1,199,647

245,892
0

0
407,820
662,415

0
0
0
0

1,070,032
0

5,295,713
0

1,361,447

5.578.41~

o
0

25,000
0

25,000
0

200,000
866,256
317.000

3,362;320
o

0
13,800

173,713
0
0
0
0

18,866
152,600

l;,3&,~4

1:410:535
o

4.123.988

~,&2

100:OOO
3;;:,:;;

319;320
4,274,623
2,694,720
1,915,033
7,189,313

244,000

1,183,587
877,136

2,461,076
50,000
10,860

100,OOO
0

1,088,898
152,600

15,985,203
2,000,000
2,:;:,;;;

9.777:749

Total dollars $7,446,812 $7,548,346 $20,424,184 $22,998,052 $58,797,910

Amount of total granted to FAO 4,084,587 358,000 2,465,000 1,508,910 8,416,497
Amount of total, OFDA fundsb’c 7,171,012 6,384,059 9,643,950 5,585,652 28,784,673

NOTES:
@ssistance  to Gambia in 1988 and some in 1989 included in amount for Senegal.

U.S. assistance consists of OFDA funds, USAID  mission funds, Africa or Asia/Near East Bureau regional funds, and some local currency.
In fiscal year 1988, OFDA contributed $9,643,950, the missions $4,840,600? the re ional programs $6,689,656, and local currency
$2,350,464, for a grand total of $23,524,670. In fiscal year 1989, OFDA  contributed #,585,652, themissions $15,847,400, the regional
programs $1,565,000 and local currency $1,850,343, for a grand total of $24,848,395. Thus, the percent of OFDA  funding decreased
significantly in 1988 and 1989.

conformation in this line from John Gelb, 1989, below.

SOURCES:
1986-John Gelb, Office of Foreign Disaster Assistance, AID, “USG Contributions to Locust/Grasshopper Threat in Africa-FY 1986 as

of September 30, 1986,” n.d.
1987-OfficeofForei nDisasterAssistance, ''Insect Infestation,'' OF'DA~nual  Report Fiscal Year 1987(Washington,  DC: USAID, 1988.

$ 21988-Office of oreign  Disaster Assistance, “Insect Infestation,” OFDA  Annual Report Fiscal Year 1988 (draft) (Washington, D :
USAID.  19891.

1989–John Gelb~O’ffice of Forei n Disaster Assistance, ‘fU.S.A.I.D. Support, Desert Locust Task Force, FY 1987-89,” dated July 22-23,
F1989. Due to the decline o the locust problem in early 1989, some of the funds allocated have been reprogrammed for other crop

protection activities.
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(119), using what is probably the most effective
traditional control.

Some traditional control methods are some-
times ineffective, e.g., plowing fields infested with
pods (12). And some other means, e.g., planting
resistant varieties of sorghum, cultivating
grasslands, fallowing agricultural land, or rotating
crops, are effective against some species but not
others. For example, cassava,  a root crop, is Ianted

Iin some areas as a security against locusts ut it is
very vulnerable to attack by the Variegated
Grasshop  er (71). Planting rooted sor~hum plants

[instead o seeds in flood-recession irrigated areas
can protect crops from the Sudan Plague Imcust
but not other species (12).

Most traditional controls have been replaced
by the use of chemical insecticides, at least m offi-
cial  control programs. Numerous synthetic organic
insecticides are available now. The fust chemical
treatment, used from the 1880s through the 1940s,
was an arsenic-poisoned bait. Baiting could be done
by unskilled labor, but buying, storing, and
transporting tons of wheat bran for bait made this
costly, remote breeding sites were missed, and
sometimes the ests did noteat the bait (79). In the

f1940s and 19 0s, first ground, and then aerial,
spraying techniques were introduced and the per-
sistent  or a nochlorines  B H C  ( b e n z e n e

?hexachloride anddieldrin  became the insecticides
of choice (34, 79). In the 1960s, dieldrin  was most
often used against Desert Locust hopper bands and
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Table l-5-Examples of Locust and Grasshopper Control Methods

Cultural methods

Physical methods

Biological methods

Chemical methods

. Planting of security crops such as cassava

. Crop rotation

. Use of resistant or tolerant plants

. Good land management (avoidance of deforestation, overgrazing,
and heavy fallowing)

. Planting short-season crop varieties or seeding or harvesting early
or reseeding

. Beating or trampling on the hop rs
F. Digging up egg pods or plowing lelds infested with egg  pods

● Scatterm straw over roosting sites and then burning It
1!. Lighting lres or making noise to prevent swarms from settling in

crops
. Driving hoppers into trenches and burning, drowning, or crushing

them
. Use of flame throwers
. Use of horse-, tractor-, or truck-drawn collecting machines

. Running poultry in crops

. Use of cattle to eat off and trample grass in locust breeding
grounds

. Introduction of pathogens

. Use of conventional chemical insecticides

. Use of botanical compounds, e.g., neem extracts

SOURCES: Compiled in Dale G. BottrelI, “Locusts and Grasshoppers in Afri~ and the Middle East,” contractor report prepared for the
Office of Technology Assessment, Washington, DC, Januaxy 1989, p. 24, from: D.L. Gunn,  “Systems and Mana ement+trate  ies,

JSystems, Value Judgments and Dieldrin in control of Locust ~oppe~,ffphilosophical  Transactions of the Royal ociety  of Lon n,h
Sen”eSB, Vol. 287,1979, pp. 429-445; C.F. Hemmin  , netiustM~ace, Centre for Overseas Pest Research, London, 1974; J. Led er,

!A@’can  HWi?Jife,  vol. 41,1987, p . 197-210; J. Rof ey, ’The Effects of Changing Lxmd  Use onl.mcustsand Grassho pers p .199-
?Procee&”ngs  of the International Stu@ Conference on Current and Future Problerm  of Acridology,  London, 1970; +’AMd&nsult&;

and Consortium for International Crop Protection, bust  and Grasshopper Con&ol  in Afi”ca/Asia:  A Pro arnnua
~

tic Environmental
Assemnen ~ Main Report, contractor report prepared for the U.S. Agency for International Development, arch 1989.

BHC against adult swarms (55). Also, BHC was
used a-ainst Brown Locus~ upsurges in South

fAfrica rom the late 1940s through the 1980s (52).
Dieldrin has been used against Red Locust out-
breaks since the 1950s (79).

Initially, dieldrin and the other persistent pes-
ticides seemed to be a major technological advance.
Dieldrin,  for example, remains toxic for 30 to 40
days on vegetation and longer in soil,  despite rain
or sun (34, 118). Hopper bands were controlled by
spraying swathes of vegetation with dieldrin,  form-
ing “barriers” in front of marching bands. Since
dieldrin acts as a stomach poison that accumulates
over time, the insects eventually ingested a lethal
dose by eating treated vegetation. Low doses were

effective and respraying was unnecessary, even if a
second hatching occurred (54, 104).

concern mounted in the 1970s regarding the
heavy use of persistent pesticides. DDT, the
proto~ rsistent organochlorine, was banned by

rthe Umt States in 1972 and dieldrin  came under
increased scrutiny. Studies in developed countries in
the 1960s showed substantial traces of dieldrin in
human tissue. High levels of dieldnn are known to
cause convulsions in humans and the chemical is
responsible for 13 recorded deaths (104).  The
evidence of dieldrin’s carcinogenicity ~ strong in
mice, weaker in other experimental animals, and
inconclusive or negative in humans (17, 104, 137).
EPAcanceled  most dieldrin uses inthe United States
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in 1974 and European countries also banned its
use. EPA cited cheldrin’s  carcino  enicity,  bioac-

%cumulation, hazards to wildlife, an other chronic
effects (134).

USAID routinely sponsored ovemeas use of -
rticides  in the 197Qs  that EPAbanned  or restrict for

use in the United States. In 1975, four environmental
organizations sued USAID for faihue to prepare an
environmental impact statement (EIS) on these pes-
ticide uses, as required by the 1969 National Envircm-
mental Policy Act USAID, in response, re ared an
EIS in 1977 and issueda  pesticide policyt LFOllowing
year prescriiin~  how pesticides should be treated in
USAID activities 8). Since the 1978 publication of

kRegulation 16 (22 ederal Code of Regulations Part
216), the United States has required environmental
assessments prior to approving purchase or use of
pesticides overseas with U.S. funds. The
chlorinated hydrocarbons dieldrin, lindane, and
BHC could neither be purchased nor used in U. S.-
supported efforts. USAID environmental offices in
Washington approved  individual USAID missions’
requests forvarlous  insecticides depending on what

J
was known at the time (43 . Beginning in 1977,
various amendments to the oreign Assistance Act
further required that USAID consider the environ-
mental impacts of its overseas projects and specifi-
cally undertake activities to maintain and restore
natural resources in developing countries (127).

The USAID policy on sticides  served as a
rmodel for other donors for evelo ing regulations

&on their use of pesticides in Third orld countries.
The World Bank promulgated Guidelines for the
Selection and Use of Pesticides in Bank Finunced
Projects and Their  ~ocurement  When Financed by

the Bank in 1985, developed with the assistance of
the United States. In the same year, FAO passed
an International Code of Conduct on the Duti”bu-
tion and Use of Pesticides.

The type of insecticides used in African locust and
grasshopper control programs has shifted markedly
away hm the pdstent or anochlorines  (dieldrin,

fBHC, aldrin,  and lindane)  a though some use con-

$
times table 1-6). At least one-half of OTA survey
res n ents identified the use of BHC, dieldrin,  and
~lin ne in the past but on one or two respondents

!0indicated their current use. me European countries
still allow the use of lindane,  closely related to BHC
chemically (12). ‘Ihe insecticides most commonly used
for controlling grasshop~rs and locusts in Mica are
fenitmthion  and malathlon  (10). These organophos-
phates  are ~rincipdy  contact insecticides with short
residual action (2 to 3 days) (118).

Most donors have requirements to purchase
pesticides from domestic companies (“tied aid”),
and USAID did so, by and large, even though

F
urchases funded with OFDA money are exempt
rom these provisions due to their emergency na-

ture. Fenitrothion, introduced by Sumitomo and
independently by Bayer, is Japanese-owned and
manufactured in the large uantities  needed for

%locust control in Japan and urope. Malathion is
manufactured in the United States and elsewhere.
Dieldrin  is no longer produced in significant quan-
tities in the United States, where it was developed,
or in Europe. Thus, malathion was a major com-
ponent of U.S. donations.
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Table I-&Insecticides  Used Presently and in the Past Against Locusts and Grasshoppers in
Africa and the Near East

Insecticide Present use
Commercial FAOb OTAC OTAC LHBd

Name namea

Aldrin
Alphacypermethrin
Alphamethrin
Arsenic compounds
Bendiocarb
BHC, Benzene

Hexachloride
Carbaryl
Chlorpyrifos
Darslean
DDT
Dichlorvos
Deltamethrin
Diazinon
Dieldrin
DNOC
Esfenvalerate
Fenitrothion

Fenvalerate
Heptachlor

Fastac

Ficam

Sevin
Dursban

DDVP
Decis
Basudine
Ensodil

Sumithion
Folithion

x x
x
x x

x

x

x
x

x
x

x

x
x

x

x
x
x

x

x

x

x
xIsobenzan

Lambdacyhalothrin Karate x x
Lindane x
Malathion x x
Para-oxon x
Parathion PenCap x
Propoxur/Phoxim Undine x x

NOTES:
aIllustrative examples, since many commercial brands exist.
bFAO’s list of pesticides are those used on a substantial scale for Desert Locust control.
‘Pesticides listed are those that OTA’S survey respondents indicated as currently used for locust/grasshopper control, regardless of the scale

of that use.
‘Insecticides no longer used for either locust or grasshopper control.

SOURCES:
FAO:  U.N. Food and Agriculture Or anization, Emer en

k %7
Center for Locust Operations, “Pesticides for Desert Locust Control: June 1989

Uodate.’’ii”canLi  xustBullehnhn.  o. 14/89. June ,1 89, PP. 6-7.
OTA: Res&&s to OTA SU~ey, 1988. ‘ ‘ - ‘
LHB: Steedman~ A., The LoeustHandbook  London: Overseas Develo ment Natural Resources Institute), 1988, p. 119.

& JNamelcommerclal namex USAID,  Locust/ rasshoppManagernent:  aerations Guidebook (Washington, DC: January 1989), pp. VII-4-5,
and PRIFAS,  SASNewsletteq No. 8, Aug. 7, 1989, p. 37.


