'11- Sterile Insect Technigue and Area-Wide Insect Control
or Eradication In the Troplcs !
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Introduction

“The green sevolution of the 1970x and carly 19805 was based on the develop:
ment of improved plant warieties combined with inputs of fertlizers, pesticides,
in some cases mechanical cquipment. The results of this revolution in

Amerlcs there are o severe shoriages of busic foodanaffs, doe to o lage exieny
1 the grocn revolution. The same exnnor be said for. Africa, whese agricultural
shostages arc comman.

The fact that this intemational meeting iy being held states that there are
agriculncal production probleims in the tropics which have not been solved. The
title of the meeting infers that there we problems with the e of chemicals
involved with the groen revolution and that & shift from chemical to biological
techaologics would b more feiendly 1o the environment. However, i ds ceresin
that chemicals will contlnse 1o be the backbone of insect cotrol in the tropics,
85 chiewhere. The quantities of chemicals used in the tropics will cresse, A
more rational use of chemicaly also will occar, assisied by cdication at the farmer
level. This education must include an understanding of iasecs peoblems a5 well
as safe and effective use of chemicals.

Siace there are agriculiural prodaction. problems in the tropics, it would be
reasonsble to jdentify the problems and also o idensify the resons for the
problems. This is nat the subject of the smeeting, however 4 few words might be
i onder o semind vurselves that, for the most pact, the problemms are mazmade.
It is peobubly safe 1o say that most of the agricultural production problems in the
twopics are o result of goverament policies, such a3 pricing, marketing, the absence
of adequate extersion sorvices, etc. Farmers may be unedocated bot they are
certainly pot dumb and bistory has shown us that they will adapt new tochnologies
a5 rapidly 25 they can if they cun make 1 profit, It is questionable whesher there
15 4 lack of technical knowledge n tsopical developing countries; exiensive technical
trsining has taken place In the list 30 o 40 years. Obe can peobably amume
that little of this raining has been adequately utilized. The availabilty of improved
vatieties of goeds, fersilisers, pesticides; mechanical equipmen, crc., all of which
sequire convertible curtency, is a limiting factor. However, with adequare peofit
from the sale of agricultural commodities it should be poasible to impors these
iteams.

The Inck of farmer owned coaperatives to assist produccrs ia obiaining the
necessary inpats is detrimental to impioved efficiency of sgricultural production in
the tropics. Famer owned cooperatives have been extremely. valusble ald. in
developing agriculiural production In pcarly all developed countrics. Cooperatives
also should play a majos role in safe and rational we of agriculueal chemi
paricularly at the farmer level
Small plots, subsistence farming, shortages of good seeds of proper va

intensive production practicss, lack of extension service. advice, lack. of
tmet i meshasical apd chemieal production aids, all

capical, lack of major in
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Areswide lusect Coutral

Mose insect control theoughout the wodld is dooc on & fieldby-field basis.
s, the individual farmer makes o decision, cither on his own or with the
of extension pessonnel or other advisers, s t0 when 1o treat for lnsect
what chemicale or other methods 1o use, vic, In-same cases the acrual

i‘ﬁﬁa:pou ﬂwupufwulnudd‘n\d area, This area can be 4 ciopping.
i 1t is prefessble if the area s mited

ol should be viewsd as preventative iniece contral for thase: major ey Insect
 poits which oecmally require insecticide sreatmeat fn ordet to cbisin ressonable
ik Control of the pese should. take place before it becomes # scrivus problem

i under control, Preferably, contral technology should be spplied when
pest s fust boilding up its nambers on aliernate hosts or on & small wmount

prefersed bosts scartersd in the ares under comrol. Arcawide insect comrol

' bas oot been utilized exicnsively except in sinuations where governments have
e the responsiblly for consrol of u paricular imuect pest, where sgricaloral
‘prodaction cooperatives working with many producers in a defined area apply
 echoclogie on an ares-wile b, or whete no other stniegy is effective.

+ control has the disadvantage that producers may not have a diect faput
|0 the decsbomming proves and this view the <ontol procedurss m belng
~ donc for them and not by them. Agricalrural producers, being somewhat more
 individualinic. than anlnmw.mdndﬂl\h&dslwh On

~ the other hand, the conrrol of such nsects. a5 docusts, black flics and ssetse fies
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requires un arcawide approach. Unfortunstely the strategy of insect control o a
fiekd-by-field basis is decply embodded in aur educationsl system. Thus, althongh
many insect species arc amenable 1o ares-wide control, scientists and administratars
frequently do not think in these terms.

Exanmples of area-wide conirol wilising insecticides Tnckude alive froit flics,
ocusts, mosquitoes, blick flics and tsesse flies, Unilizlag biological eontrol methods,
the cassava mealy bug is being attacked 00 an ares-wide basis by parasites relessed
iato a very lange area in Afsica, In addiion, the use of Bacillus huriugiensir for
control of the black flics is being developed and used in the oachocerei
gramme. G

pio-
etic contsol has been developed and wsed against several species of
the ticuse dly, Mediterrancan fruit fly, screwworm fly #nd certain other species
of Intects, I ds reasonable 1o wisume that other fnsect species will become the
satget of the sterle insect. technique in the future # addifional research and
development i conducted and as the advantages of the technology are mote widely
tindersiood. Hostplant sesistance, a genctic merhod of iascet contrel, Is ot
peocally considercd 0 arcawide method of control. However, in

of the world, the exwnsive uie of plant varietics which sre resistant o Insects
eerainly is 3 method of areawide insect control,

The jnundaive release of parasizes of predatars, pheromancs or ather beaviout
wodifying chemicals, alio should be approached on. an sresride busks, using
8 preveative siratcgy, as for the SIT. Inundstive release of parssives and
predators nearly always requires an areawide approach. These biocontrol agents
will not stay only in the field where they are released, unless that fiekd s the cnly
source of boot matcrial, Nefthes the SIT nor parasites nor predators act rapicly
In reducing insect populations. ‘This the efficicat e of these biological technologles
roquires an arca-wide basis 1nd optimally o preveative strategy within the area
wnder coatrol.

L The Sterfle Tnsect Tecknique

The wierile fnsect techabque (SIT) has been dewcloped dusiag the past
30 yaans. It is currcatly avallable for use, or is being used, agaiost a number
of insects, primarily Dipters. Included are the serewworm fly, Mediterraness
it fly, Mexican fruit fly, melon fly, ocion fly, and scveral species of tsetse fly.
The techaology is used ux @ quarantine 1o prevent the establishment of the pink
bollwoers in non-infested. areas in Californis. Considerable rescarch and develop.
ment is being devoted o willizing the tochnology agalnst other insect spexies.
There ir¢ & tumber of characteristics of the SIT which shoald be kept in
mind. The teclmology is species-specific and thus i used oaly sgainsc fnsect
species which are major pests. The SI imental cffcct on beneficial
insects, must be applied on an areswide basis (thus it is not apphicable for use
by the individual producer], hus boen developed primarily for wse against Dipers,
and has been wsed priaarily i eradication campulgns sather than control campaigns
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size insect miass-rearing fuclities are required; the product of these factories,
mast meet cerrain quality iandinds.

mﬂrummu-phnmwwhmimnmhnm

- . The reverse i8 truc of Insecticides. In the case of insects, o single

¢ area Is 100,000 inserts, 30,000 will be killed and 10,000 will survive. A
ummnlulﬁumm:u&édn(:dummnlumlzm:hmd
¢ effective

penetation. However, i the native insect population {s 100,000 and the same
¢ of sierile insects is released, the ratio of sterile males o mative males will
o which will result fn a deastic xdunwl: of the native ynpnl-hm in

One final characteristic of the SIT, which s sho chamscteristic of most
control ladvnlnmn s d\u the wal research and

development. costs
concemns insest heavily in
pplication.

SIT is alment cntirely

| Intesests frequeatly become directly involved in the applicaioa of
techrology. Commercial companies should be encoutuged o critially

\he poscatial of the SIT as @ profivmaking sctviry.
" The SIT requires the largeacale production of goodl quality insects, sseclization
Uy by iradiation), nd release into the tarpes area. The stcrile males mase
the wild females and prevent reproduction. The SIT f in effect birth
of Insects, The quite simple mathomatical models of inseer populations
-\dmndb;])r EF. Kaipling to base his initial thearetical use of the
proven accumte. Altbough many poople consider the SIT applicsble
_it n-dlmm. it s being used, s mentioned above, for quarantine putposes.
s o particulac ressan why it canmot be used for conirol where the mass-
and reoased adl incect cues livde or 0o damage. The we

n because of the damage caused by the releaied female medflies; the
female puncrares fruit in an efforc to lay eggs. These punciores blemish the fruic
nd sorsetimes resule in fovasion of mkcoorganisms which furher redice the

= of the fruit. The produces thus receives kess money for his product. 1f
d}uhmnhmuuum this *sterle sting” problem could be alleviated

he teshisology would be applicsble for control as well 4 for cradication.
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The FAQ/IAEA reseasch programme, condicied at the LAEA Isborstory, inclides
research 1w develop a genetic » of the medily in which all fomales can be
hilled in the sag or neanase larval stage, The successful complesion of this sesearch
will seault in the capabilicy to relesse only sterile males

Co-operative research between scientists in Traly and the TAEA hss indicated
that in addition o climinating the sterlle sting problem, the selease of anly or
predominanily sterile. mles increases the efficacy of the SIT. Presamably this
increascd efficacy is because of the elimination of sartative mating, in which the
laboratory males and females prefer w mate with eich othét sather than with
the wild medilies

The SIT is an cxample of area-wide control which is effective and has
economic and environmental advantages, Tn situations whete areaw
conseol s spplicable, . during the vesy.casly, crop growing seasan, when the
pest species oocurs either in & very limited portion of the ares or o u sparse
popalation of aliemate bosts, the use of the SIT should prove extremely effective,
"The stcrile insects would be released early in the growing sexsen, before the crop
0 be prosocted i susceptible to imect aitack. By reducing the lwrh rate of the
pest species before it atacks the maioe crop, the m he pest species
which reach the major crop will be greatly reduced and. may require no additional
control procedures. To achicve this type of contol It Iy pecessary to have good
knowledge of the population dynamics and ecology of the pest species. This type
of wuategic preventive insect consrol on 4n areswide basis must be the subject
of comsidersble resarch aad. developmenr effors if there is 10 be & hift from
chemical 1o biological methods of insect contral,

Other types of generic control which show promise indule inhericed siesiity
(sometisnes called F1 steril use of transiocations and compound
chromosomes, and insect oy to discase tranymission,

The mass-rearing of insecty for SIT programmes, and for inus releass
of pusaies . prodiors, s & muncturin peocess. Meihods of skpping Insen
over long. distances and up 10 8 tot] Hime of 24 or mere hours have been satis
factorily developed. Quality eontrol factors have been developed in- some

ol are cusreatly being wed. These factors. permit. the wrlting of specifications
for the quality of the insects which are used in & programme.

One of the taherent difficulties most SIT programmes o that the
manafocturing peocess (mass-ceariog) and the use of the product (Le, the siracesy
of wilizing the srerile insects most clfectively in an exadication or control pro-
grmme} compete for the attention of the project management. In SIT programmes
she mamufactaring process frequenty i less well understood and thus receives
100 much auention st the expense of the srategic use of the merle Insects. In
situstions, where the massrearing facility is remove from the site of use of the
sterile insects, this problem is-greatly re

Therelore serious consideration shoald be glven 1o cons  insect mass-
rearing facilities on u regional bass; massrearing of insects for SIT probably
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4 Be the first 1o be considered; howeves, eventual conideration should alio
given for parasites and predazors 1o be used in inundative relesse programmes,
certainly woald be feubic to consider erecting such facilities in Enrope. This
pecnic mach o sy b design ml-(n-:‘m, penic the Imple-

s protubly. reduce the

tuall Ploss and Areswide Control
The small ploe sgricultoes] production systems in most of the topics make

. 1§ one small producer does not trest his

Research and Development Needs for Arcswide Cantrel

&ﬁmmmaﬁmnm..m-mwmdwun..
£ 12, vhen By fld conel = o e, Beva o med specifically
wior insect species would be suscepible to control on an

rategles, i seglighle. It certainly will be found thas this approach woald sot
e sultable for same insects. However, there is kirle dovbt that with maay of

‘nandative release of parsites and predatons, et 16 imioncicaes, are maed
spproprintely with this susiegy, wristince coukd become less of 4 problem
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becmsse fewer gener
on'an annual basis.

s of the insect weuld be sbjected to imsccticide control

VI Conclusions

The seerle insect technique has heen demonstrated to be an effective method
of insect eradication which fs costeffective and enviroamentally fricndly. To dure

¥ for cradication, In the fususe, it will be uilised for
conteod s well as eradication. The SIT will be particularly effective in straicgies
uilizing preveniive insect control om an ssexwhde basis, The development of
the techaclogy fs well advanced for many insect specics. The requirements for
fareign cxchange sre minimal. The tochnology can be either hightech or libour
intensive, many developing countries have policies of full employment and labour-
latenaive and.simple technologies are thus politically scceptable. The concept of

ation campaigns. to date have {mproved agricultural production
Quarantine to prevent the insroduction of new pest species s becoming #
ural policies. a5 exports and imports
regquire. mor cmpl

[rm—

Sl it ik e N il
egists, administemors of plant and enimal protection org

ges seqired in rh( approsch
be next 20 ye siversity sysiems which izach
envomology, insect :\mrml R e v
Quaratine, area-wide control and fnspections. of sgsicultural commwdities In the
s of the importing eountries, the need for

ng entomology. Prodocers wil have po market
AT e SR s sringens. insect

cantrol procedures.

In conchusion, srea wide insect control using biological tedhmologies, including
the steelle Insect technique, ether genetic insect control procedures, inundative
jies o predators, and insect pathogens, can beeome u vital factor
I production in the tropicy during the next two decsd




