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105 8 hambling thought to find that 130 years of modern techaalogy
d on exerminaing insects of srucial health or economie importance,

Firvdly, the jiggec (the flea
South America in the scventeenth

; probably by the returming slave traffic. It spread Tike an cpidemic
it West snd Central Africa, and decimatcd the indigenous population
was anfamiliae with wrd sbowed il resstance o this ectoparssite wnil dhey

unsuccesiful in giving more than brief trom
B it o i I baciog b, Howerss, vl fomers, which
s o aated fon more than 40, years, s achieved by the imroduction in 1939
has never
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which often geeatly reduces: photasynthetic potential, blocks translocation
of plant sap, may result in setious leaf shedding, and certainly reduces production.
of Jinz, The discovery that haity coron plants seem to be resistant 1o Empoases
led 10 & spate of plant breoding and caromological experimental wark, which
evearually revealed that these halrs provented ‘the gravid females from laying
thelr eggs on the beaf surface, even though the hairr did not prevent them from
Jeeding, Beeading for this hairiness factor has made the modern cotton vatietics
highly resitant 10 Emposscs, and has relogared It 10 4 vory minor role us

 pest.
The control of these three pests, amog the 3,000 ar so msjor pest species

i spanning a pesiod of 150 of sclentific research an
a, is & miserable recurd of success by any siandnds.
ncthodologics have nay been as informed scien
fically as shey should be, .mJ  reassessment is called for

W could not do better in this reassessenent than by ytarting with the question
of how imsects could have been sa yuecessful in competing for resousces (host,
prey, habitat, ctc,) for mare than 220, million years [2], kn contrast to the rather
bricf evolutionary emergence of man coly some 3 million years ago [3]. The
orders Blanoden (among which are the cockroaches) and. the Orthoptera (includ
by the grasshoppers and locusts) emerged during the Upper Carbaniferous Age
(lasing sbous 30 million year prera, among. which are our meost
s crop and tree pests and cfficicnr vecrors of wirus diseases, arose during
the Permian Age (lasting about 30 million years); while the Mescsoic: (lasting
o years) sise the dse of many of the omders which contain the
mafority of pesis and voctors of human and lvestock diseases
Lepidopters,  lsopters, Thyssnoptes, snd Dipters — as well a5 orders which
eontaln some of men's friends, for instace, the Hymeoopiees. The Conasoic
(lasting about 63 million years) saw the rise of the order Siph
contains the fleas; the primitive termites, the Fodoter
wasps, the Vespidae. Bur, in terms of our major pests of
the Cretaceous Period In the Mesomic that holds the grestest in
span of 63 million years saw the olution of the Howering pla
also saw the parallel evelution of the essentially modern inscct fauna consisting
of the Lepidopiers, Hymenopiers, Diptera, Thysanopters, weemites, a3 well a3
those of the okder Onhoptera. It s wot suiprising then that one finds. the
emengence of, societal orpization in some of the insect groups at this time
for iustanee, the worker castc amoag ants fn seen in Cretaceous amber
fitsc time, This social led n e Ceioso, with
eybee) us well s the
communal web-forming insect group, the e i
Bombus a litle laer in the Miccsae [
and dheir diverse insect fauna over the last 120 million years has given these
two groups of living orgmisms plenty of time 1nd apportuniy 1o have evalved

of the w plants
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_mﬂrmmuﬂnw!&mufwlmn\dddmv and in occasional
eircamstanoes offence,
th!:whulm insurance scheae which allows insects 10 barvest
| considensble proportion of the plant produnts without jeopardising the plant'
| own porenrial 1o grow, to exploit irs environment foc fts own development, o
matare, and to eventually reproduce itself. They have even invested und devel-
“opad cues (flowess, pectarics, allelochemics, ctc.) which attract insects. to them.
#0 1 10 lx the Insect paruke of these nsurance produees, while at the yume
b working for the plants themselves — cross-pollinating the species, carrying
uulyw new habitats, and fertilizing newly matured ovaries. Bae plants have
o evolved deterrent mechanisms (chemical, mechanical, ete.) which siop Insects
‘predating on stages of growth or parts of plants which are critically vulner-
sble and need protection, On the ovher hand, insects have evolved bebavioural
which them 1o migrate 1o new habitats or plane species when
P i e et 0 e e ey e
ivens hich infortn therm when plans are iojured severely,

e d ober mochalion, Whih hint w—c\roiv«l in the plant-
mutually dvantagesus have achieved »

Bl i o i Tn et cpocia oF s nnlu:lnﬂlrr sélacionship.
" Agriculture and foresiry, by spechlly selocting cestain production. systems.

and by poring intense pressure on the plant to produce ta selected products
it ol ks volamc, pur ou of gtk sannlly evolvd balncs of plo

nsect aseoch ‘The shart.term effect of this perrurbation can be catastrophic,
H-,L-nl B e e Sl e e A e
et The quesiion which facer us, then, 13 not bow to cradicate this specific
insect species, but rather how to mansge s population so thar, while it kes
tauw-ed barvest, & sull Jeaves the himan manipalator of the paricular plant
handwome harvest 10 jostify his effort in managing the original

problem facing the postGreen Revolution pest

Statur o} Agricuitaral Production in Africa Today

Agricultural production has been declining steadily in Africa |= xh Tast
15 years; dmd ihis phesomenon, alihough wost peicady vbvioas n food pro-
doction, is consistently clear as well among cash excps — with a few c.\ﬂplm
(s;. coffes) In o few countries (e, Malawi and Chec d'lvoire). This wend,
icosifled by recurment deoughs, has tesulsed in farge food deficits in Africa,
B e
1t is mot clear why this decline should be happening at ihis time; when in
other aress of the topical developing workl — Asia and Latin Amesics —
agriculrural production is very much on the increase, and these arcas arc in the
widdle of a *green revolotion”. Ome msjor factor seems o be the lack of
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imnovative technalogy to suppoct an sgsiculiural production system which ls very
much dependent on the availability of water through naural rain [4]. It is,
indeed, the consequence of the development of high-yiclding crop varictices, their
expecially rapid respoase 1o inrigation, fertlizers and perticides, and the adoption
of insensive production strategies that first ushered in the groen revolution I
Asis and Latin Ametica. Afica’s depeodence on mained sgriculture, its sell
poevalen sy of emphasis on grester productiviiy thaough the cxpansion. of
the cultivated ares, fts Jow Jevel of wilization of such agrienlrural inpuns a3
otherwisc), and s lack of & well articulated seed

dbctcs tnd dmnbullun system, are what militate against a transformation of
Afriea's sgriculiunal production sysem, A second. major factor secims to be the
very dominant role crop pess (insects, weeds, nd dircases) play ln the socio-
economic. devclopment of Afiica — more so than fn other tsopical regions [3)

t s instroctive to note that of the 17 recommendations sdvanced by the
Futare Actions Comminee of the Internaional Conference on Chemisary and
World Food Supplics hesd . Manii, i The Philippioes, n December 1982,
6 of them dealt with the management of pests (5., losecrs, disesses, wesds,
cic). Morcover, these recommendations were considered under. the rubrics of

“loogersangn sesearch at the forwand edge” (1), and *pearierm R & D (e,
research wnd developanent) selated s soils, erops, pests and mnimal production
systems” (5. rocommendations). The recommendations dealt with the asigning
of high priority 1o R & D progammes in genetic engineering in relation 1o
improved stzcss resimance in plants; the establishment of safety standards of
pescontrol agents in diffcrent environments, aud the development of interni-
tional agreements coveriog the registration, licenaing, and. pateat. procedures for
ides and metdods; the undertsling of multiple and intcadisciplinary field
studies n topical mumrlm 10 identify the f;m-- limiting the current and opti-

s and the giving of some ugency to the dovelopment of
new chemical and biological methods fos the control of pests, especially under
insegrated pese management (IPM) atmategics.

It is not uscal, in -« forum dealing with sgricaltursl production, for pest
mansgement 1o play more than an incilental role, kdeed an afierthought
i 1he Manila Con.
ricultoral production” problems of the
troplesl develuping world, where it i ecopnized that losses duc o pests could
be s high ss 35-50%, sod where therefore pest conimol has 8 necessary part
10 play in increased overall production, particularly s agricultuze becomes more
intensified (6]

A special problem of Africa today is that a large proportion of its arsble
Tand is arid o¢ semi-arid, and in many ways marginal in an gricultiral prodsiction
sense, particularly since irrigation s not a farming system that i whlespread
— either becaw of & lack of teadition in this rcin pocrks oc becme
of insulficiency of resources 10 adopt it on @ wide seale. Some of the conditions
that have b 1o the cureen. o in much:of s Sibeles 3o sn casom:
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regions arc the creeping deserdificrion of the sres; the frugilty of the
‘of thix area whidh docs oot persit the implemcntation of intensive
regeseraze

Jh\mldﬂlmunm\ybg.dwwdbth rewcarch  being
by finding solutions to these diffical problesms [4] il

these ciroumstances, the firmer pats & premium on relabilty of
maoce (7] ratber than on high yieds. T this cespec, celince by
1o single out cp varictics that

€ s becom clea har he saming poist for sgtculonl production i
Africa st be the preise that the carunl ccospsiem

i iare from u diverse plaot paceen, conssting of & misiare of ess o6
This represenss u sadical chunge from the

wl gicaliual poctices

iculture was invented in

wortant that it be realised that this merhodology is
sl Inapplicable in the topic.  As Rumtan [10] has o well put in:

*Those countrics that have atcmpted to rely primarily on borrowed
sgricultural tochaology have rarely developed the capacity w0 adopt and
manage the borrowed tehoology i 4 wannes capable of suntaining
agrcalrursl cveioposent”.
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Afiica, aad other topical regions of the word, must build up their human
resources and. instirutional capacity to know their priority problems and to o
duct the neccssary sontific research aod techaclogical development which will
adequitely address those problems.  Temperatelimate technclogy cannot be
transferred directly to the tropies with any degres of weceess: realisation. of 1his
fact camés slowly, and it is sill 1o penetrate 1o the science policydesigners and
declsfon-makers in Aftica

Becanse of the dominant role of rainfed sgriculiore In troplcal Africa, the
imsse fiagilicy of the soils there, and prevalence of Enercropping and ageo.
forctry farming stems in. this: region, caddy expectations that the Indian green
revolution could be exported 1o Africa huve remained unfulfilled, for the very
reasons. that have chasscrerised Africn agriculunre. - A tramsformation of African
sgriculusre canno, therefore, rely on semperste climate agriculture, por the green
revalution techoologies with which we have become so familiar. Missian-oriented
fundamental research Jn iropical Africa, which wauld lead 10 locale-specific,
colturally-sensitive. technologlcal packages are theefore called for, A massive

Irive to train African sgricultural scientists and tochaologints for reaching these
goals is esseatial, becmuse of & long teadition of neglect of agriculrural scicnces
in Aftica; In this negard, investmest in the training of the traditional extension
officers may well be misplaced.  Fisstly, it i becoming clear that the extension
service i Afrkun, sgriculiure bas not workad productively, even- though the
mumber of cxtension officers fnvalved T massive compared to that of any othet
region in the world (Table 1), Maybe Africa. should recxamine the notion that
the African sciensist ean peobably talk mere elfectively with the peasant farmer
i they do this facesoface and work iogether shoulder-toshoulder in @ past
norship of sclentiss and practitioner, without the Intermediacy of the extension
officer who neither fully. grasps the scicace of agriculture nor fally undesstands
or empathises with the radition of farming, Secondly, it i now known thar
there ia considerable. keakege ' in. information . between | fhe pciosion Iabot
aatory wnd the fasmes in the process of wtilising the extension mode [ 111, Singh [12]
has ‘shown thar in taking technological packeges for the control of stemborers
of maize from the roseasch laboratory 1o the farm nearly $0% of the technolo-
gieal information is lost by the time it percalates 1o the village kevel (Toble 2).

Inicgrated Pesi Management

A most anrscrive idea for the integrated pest mansgement (IPM) of ¢rop
under Aftican twopical agro-ccologleal conditions is to make three dlements
of 1PM the basic tools for this contral ey

— Firsity, PLoNT Totseancr to imsest attack, which would inchude the
chemical and physical basis of plant tolérance or resistance to fnsect predation,
planiinsoct avoldance of eich other by behaviour and chemical means, and the
peodction of scbstances- which redlirece Ensects away fom the vulsersble pas
oe phases of plant development, Such factors woold be bred nro planis which
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Tanux 1 - Treads in the number of rescarch scientists and extension workers
with svanced degrecs, 1959-1980 (afice Rutuan [10]).

Nomber of

Region sesearch scintists reseacch scientists
195 1970 1980 19% 1970 1980
Aftica. 3849 068 1525 948
Asia A 3183 46636 T2 506
Laiia Amsrica 1425 4880 85%4 21 268
i 8449 11688 13607 123 Lo
17701 43309 3164 184 038 107

6351 12347 19340 236 194  La3

have other desirable sgronomic charucterstics .2, wlerance t heat and dsoaghs,

maturing, and discase tmistince.  Once seods with these characicristics
Iave beea produced, the frrmer can be elied upon to propagate these new
w-«mﬁuw;mm".mwﬁmm o be saperior tw
wehat he aleadly has

— Secondly, pest papulation wsppression thraugh the uilization of favour-
ible cropping patterms (inteccropping, mixed croppiog. sgroforestry, crop rot

ABLE. 2 - I.m ut information from research io extension aystem (abbreviated

mw

Levels Messags: control
of stemborers in maize
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tion, ete). We have: now possessed increasing knowledge that cne’ can sation-
alise these cropping paticems 1o produce low pest pressure, to comerve the i
il and gradually sepenerate previondly degradod sails, and to. produce a hig

ield et i vt comvianl ronoctops. e v i
These practices are ofien regarded 2

saTic Memioos or Lse
space betuween, interval, or gap

— Thirdly, pest conteol through methods ting what e often called
lological wnu.-l' methods.  Most methads under TPM are biological: the
The term PrEmazuATIC

“preda” meaning prey or
caning wespons. The term ANGINARMATIC METID OF
Tnsncr Conraok. I being, pregsmedl 1o the. conrgt o€ pens by the e of fasect
pathogens: the term comes fro the Latin wosks “angina” meaning di

% Once predsrm: - 5
of the target pest, and if they become escab
beis wock quicily without the necessicy of the

hed, the agents
' fntervention in most

All of these three apy
R & D, owch more than

sacticids
becauwie of their !\mpﬂmy, cffectivencss (1t least
d theis

ese. grap
v contsol almast any specific pest [with insccth

problem of cootrolling pests is more than ever

ides have sot
encs for insecticide tesistance bave
o [131. Moteover, the fnsec-
the fact that imsecticides arc oficn more
" 7 lasect species than they may be to the targer posts
maelves [15]: the predators may be pobsoned when they feed o the pdsuml
prey, just o they may be dircctly hit during lnsecticidal applicaiion; the pro
PR e din b i g prey
propalati oe, becauze predator popul

Jon pume they bave less genetic maeri] from

¢ or deplessd; o ate wsuall
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wamdﬂagpm<mmm.ppwmmmmqmumm
theic ociginal population kvel aficr an insceticdal eatment. has siopped
applied, Thos, it is clear thar insecticidos aro ot the most importint
o the pest mansgement needs of the resourcepoot furmer. . tropical
expecially in the production of food suples, which smaditionally and in
 the workd market fesch fow prices.

R e S e i
control based o preicred ccanomic, ecolopic, and sociologeal conic-

[16]. 1In this light, Insecticides can only be supplementary or com-

! Fm, w0 me!bud: which emanate from a comprehensive undesstanding of
Biokogy of the uryet pests. Nevertheless, these biclogicallpariented. metbods

wreat deul of oesearch, some of it opening hew vittss

A good Ulumration s in the field of mginsrmatic eontrel of crop borers
‘Baedllux thurimgionsis texin for systemic control of these internally feeding
lnsects. As it happens, B. thuringiexsis has been used commercially and fa small-
el for thruﬁlnﬂdplnnl asect pests (ss well as certain nscct vectors of

mroops. An cxciting o
ap by the isolation of the gene tesponsibile for proteln toxin
hurinpins sad oo, o anobis bocesiam, Erchricle ol (17,

50 enable us 1o test whether the latter can make |}.: woxin_ i sitn for direct
.ﬁ’ﬂmﬂlm‘ Sach a procodure would be an improvement oa smply islng
ihe foxin, and spplying T Bl e
.~ The second illustration comes from the use of biotechnology 10 quicken the

proccss of deniifiying. reslstn: plant coltivars in search for new germptam w

resistance

ture, bigh slinity, drooght, herbicides, cic) in aa curemely pid manner,

sccelecating the process several million times by providing the capacity o expose

millions (or even billions) of single cells to these factors [18]. Thus, by em.
callus tissue culture procedure, and utilising selocted cell cultures,

muuw of single cells being capable of regenerating into complete plaais afrer
seiciive: wresting of the single cells expose 0. the facions wodes est (18]
Blaats resstant to Phyvopbibors have

10 the 6 years which the convemtional F; aclection methadology earsied out in greer
aned on the field would nommally bave taken (1
The st dlstsation o be given conceras the expesimental e of viruses,
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particularly. the highly insectspecific baculaviruses, for. the control of lepidopte:
sous inscets, which contala. & major group of the crop pests In the tropics,
Baculovisuses are restriced largely 1o the Lopidopters, Hymeoopiers and Dip-
tera; as they variously produce polyhedral and capaalat inclosion bodies, they
appear idcal biokogical pesticides; and thelr safety has been evaluated

the US, Environmental Protection Agency, 2 body wh
some of the most stringent standards of eaviroamental impact assessment. The
prospects foc using baculosiruses for crop prosection sse therefore high [19]
Already, of the 300 baculoviruses known, 50 bave been produced in amounts
sufficlen for field testing, and 6 of thesc are belng produced b ey [15]
nuclear polyhedradis vinuses of 3:noctuid moths (Astographa californica, Heliotiis
zea, Proderia ltare, Spodoptéra exigus, wnd Trichoplusis i) and 1 sawfly foress
pest (Neadiprion scrtifer). Fox regular use to be asured, three problems need
to be solved. Firstly, better pensisicnce in the field needs 10 be guaranteed,
pethaps though chemical provection o by gevetic selection. s the virus particles
are quickly [nactvaied by sanlight, especially ltraviler mdiatian.  Secondly,
imedi king: insece dumage 1o crope ks
in the first generatio i

winu is ustally peeded, simp nale
et ol ‘ka ssabik. k. 1o, pevrola 5 sl anlniog Idoeden s i
criical level nooded for effective insect contral

The prospests are that inrcelngy sophsiyied recach und devlopent
will be undertaken In Africs asd elsewhers 1o develop & spoctram of loag-tange,
costeffective, and wastainable mmm( techaigues 10 untrol the major perts
and disesse vevtors of the topics without distubing too much the existing
plant-insect associations which have been evolved over # loag gealogical period
of coestence.
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