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Man and tropical insects (**)

THE SIZE OF THE PRODLEM

A dominant feature of the wropical regions of the wodd, with their diversity
of habitats and a rich vegetation, s the lange and almost overwhelming insect kind.
Omnanso (1979)" has alvesdy nestly summarised. s imporane ecological cir-
cumstance in the follorwing words:

« Insects are onc of the most important clements of our tropical
natural resource, The foresss of oor lowlasd Jumid tropical sreas bave
bequetbed o us & rich insect fauna almost unrivalled anywheoe clse.
Ten shillion yesrs of the Plelstocene epoch gave our savannsh adequate
titne to cvolve and flourish, und concomitant with this diversification
of our grsland vegestion was. 8 parallel rapid evolution of our lnscct
fauna, »

This domsinance s llpervasive. For instarce, In tropleal Aftics, these s o
fetting asay o the overpowerlng presene of Insects: for thoosands of years,
the bistory and development of the continent has beca shaged by the caviron-
meaial iapac o cettin lnset dlssas-atrers — of malai, flaraes, onchocer.
Giasis, and trypanoeomiatis. Whole villages dicd out without tracc, und migrations
of catire communities, were the sesalt of recusring outbreaks of sleeping sickness,
s 50 dramatically pousyed by McKetvey (1973 Crop peoduction and snimal
fusbandey bas alwas boen & hazardous cecipation in Affica beeause of the innu-
merable insect pests which atack crops and the serious livestock discases carried
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by ticks; no wonder that the African Man has tended to concentrate on gering.
an assured yield of a erop rather than grawping for high yields, and he bas been
more concerned with using his lvestock primarily ss 4 socecultural symbol and
only secondarily as an economic resource.

Just s dhe natuse of the phyvical environment in the cold wmperate regions
of the Morth might have been an impostant factor shaping the tvuln:md the.
Futopesn Man in the latter 5,000 years of man's developaent on this planet, the
fnsect-pestlisease syndsome may have boen a vital factor in the evolution of the.
African Man in tropical Africs, at least since his development beyond the first
stcps Homo erecta took on the chores of Lake Turkana. Tndeed, tocl mabing,

for a long time regarded as the ballmark for man, may have first been
bing out ound-bullding termites from thelr large tesmitaria daring
theit ewarming — much before firemaking became a rechnological reality.  In any
casc, insect hunting for food ks @ nuch easics proposition than hunting  for
ungulatcs, which requires not caly stamina for cutrunning your prey but alio &
more sophisticated wovxd ot stone tool ss un effective wespon for Killing, qlmm
and skinnting and & coordinated tesm effort 1o outmatch  group. of animals whes:
considecable scuués of sight, sound, snd smell have been developed to elude theie
predators, &mdy.iumlmm_-rumhhm‘ndpm
and sill remain & busic mainstay for the senall, relict wandering conawaities of
{he semiard Rif Valley sces of Kenps (Wadosobo) snd of th. Kalabarl Desre
(the Bushmen).

THE USE AND USELESSNESS OF INSECTS

Tt fs rockanod that there are probably 3,000,000 insect species. now kidwn
and described from Africa, OF these, probubly 3,000 species ase of major Impor.
tance as pests of agricultural crops and domesticated animals and a3 discrss carriers
of human and libestock tropical discases.  Probably i
known to occur on crops and livestock, and could nsrn oot 1o be minor or major
pests and discase vectors in the future — should environmental and agroaomic
conditions change in that time. Therelose, something in the region of only 0.35
of the wopical African fasect fauna is of immediate economic and medical signi-
ficance in Africa; the remaining 99.7% are of no cconomic or medical consequence
in human terms.

e, the study of Tnsect Science i domdiated by the consideration of insects
s pests and discase carriers, DETWIER (19767 has an engaging wdy of recording
this fact, when be wrote these words:

.z.u.nsmgm.-kdmd-nuh-a-d“
mology in the ,mﬂwmmmmmb-ﬂﬁ
that it studies, The position of entomology visa whm‘ﬁ
mmvuduﬂﬂnihnlddmmlh&unmn)qlmlsou of
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Nuserica, in 1967, when it

vas. remarked that entomology had sdvanced

by Don Marguis describe the essence of contemporary emomalogy:
1 thoaght of all
the massacees and shaoghter
of insects

ot the hands of cruel humans

und i eried

aload to hesven

ond § knclt on all six legs

and vowed  vow

of vengeance.

Ta ol justic, i most be pointed oar that of all groups of animals,
inscets as 8 whole are the mese destructive to oar crops, homes, livestock,
belongiags und persaas, »

i for rescaseh appliod entomology

is 1o be found in the last sentence of DETHIEE'S statement.
Yet the rich and diverse insect fauna in the tropics, offer an equally rich
and diverse potentisl rewurds for the keen swdent in neture. It st be so

evolutionary secrets that have elevated them 1o such & preemincnt position.

complex chemical language of social inseets, which governs a great deal of their
behaviour and social organization is one such area. These should be discovered
el stuxdied fn detall, T the words of Oputanso (19751

= 1 believe we have the sight to ask whether we should copcentrate
our attention to the tiny minority of 03 of imect species which arc
noxious and leave the grest majority of over 99% 10 go their own
useless way. 1 believe that if we did so, the world will only be the
poocer. 1 do not want to, miss the chance of knowing in denil how a
chemical Ianguage works, noe only because 1 would have & chance for
pateting n povel trail laying, pheromone. that might guide my customers
o Food o marviags or' other accvitics, oe.ralght sven lead e to desiga
a televidion system which cas give 60e ot saly. the pictaes aod. the
souad the smell of the story. bur I wnt also o enjoy the sheer
besuty of the chemical language And I want w0 unravel the
umerous other pussles of fmeet life that plagues an inquisitive mind.
How do they fight discaces? How do they kiow that they are bungey?
How do they ensure that expericnces in the larva and pupa are passed
on to the sdult life? Are they cver angry? Whar do they foel sbout
soch animals a5 human beings that came anly recently to this world? s,
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T CULTURAL AND INTRLUECTUAL ENVIRONAMENT I8 AFRICA

The most Ittracuble problemarea in tackling the insect probloms in Africs
— whether in terms of beneficial insests 0 becamsc of the noed t manage the
pestiferous inseet population — is the social context, Beswievn 80 and 0% of the
buman population of this coniincat. s rutal, He s primarily a subsistence farmcr,
4 sesautcepoor ooe 4t that. His goal s 10 produce cacugh food for
i Family, ad for tis he ecds to have s agiopomi: gy that e i
against <rop falluse und. unstable preduction; only. mﬂb‘ s e concerned 10
prodice enough of Tis crops 1o sell for orher services and goods.

In ordet to achieve his rwin-goals of (a) & stable agricultarsl outpat, and (b}
4 méniman: of agropomic risks, he bay chosen to dopt  mised cropplng symem.
As Oxigno (1978)" has exphiined in some detal, this ir in
Aftica’s subsistence fsrming aad whwmmwumaumb
and ite advantages, Unformnately for us, the eatire superstructure of spplied
catamalogy ot the present time is built on  system of growing and harvesting
single crops. Crop protection for a manoculture system of agricultural peoduction
_.,mumuymmmmmwm;uplmml — s a very different
peopasition from that of o mixed cropping 1 Mised cropping
is messy; it is an uakoown froaticr, s Dmumw um)‘ hp recently discussed.
Research on the stitus and biolagy of pests under mixed cropping bss betn grossly
seglected in the pase. There are many ressons for this circomatance: muf!lm
relate 1o the fact that experimentation undec this sgrovoaic condition is complex,
.k.ﬁ-amyufnq;wnhm-mnammnudfudm-dlm
dmummlu-:tﬂmhslwhmm&mm‘m‘, approsch encor
passing caly a few compooents in a simple agroccwsysicm), and understanding the
behuviour and Bionomics of fects undes mised cropping s Bely 1o neod x
systems approach — which s not familiac 10 most insect bi

“The rich flors of tropical Afrcs, and the divecsty of habitat, s very moch
a controlling circomstunce in the natural evolution of mixed cropping in tropical
A, Wik ki mliation, 1 s nrw e & mates of rsrarch srasegy 80
eschew the automatic adoption of 4 traditional plant protecion methadology for
subsistcace famiog in the continent. As it has been stated copently eleewhere:*

I the tropics, panticolarly in tropical Africa, whers mixed cropping
covers much the largest srea under sgriculture, wsing “monoctop <nto-
malogy” 1o solve pest problems wising from mixed cropping praetices
is not only inappropriste and krrelevant, but indicates our scentific
blindriess ta the situation so upporent in our tasget peoblem ares. W
implyhmw&wmwrmlndnuddmdlkuhmmlmmbﬂk
research on “mized cropping. eatomology”, o discaver the principlcs
govering pest biology under mixed eropping systems, tn prderstand the
plants’ awis system of defence under these situations, amed 1o begin
Muh;m-ugm.mu,ﬁwmﬂnmmnm
ces for this particular agroscossaten =,
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Adoption of such a basic missionorented rescarch wlll requie a special iniel-
Jectual environment, where fundamentsl research s repanded as providing a sital
linkage 1o the eventual practical goal in those cases where science and techuology
are the ey to their sohution, s Opiiasso (1974F has possulated.

An excellent model for this strategy of basic research and techaologics] appli
«cation can be scen in the history of the establishment of The Internarional Centre
of Tnseet Physiology amd Ecology (ICIPE) in 1970 and its subsequent development.

Tu EsTABLISIMECT oF T ICTPE

mMdm!helcl']’liwhe‘u'plnmu!,hnmﬂbﬂln’l!’lﬂ,wﬂd
insect scientists und senfor planners were becoming disillmioned by the fact that
pesticides seemed 10 be the min — and, fn same case, the sole — prop for pest
conirol, while there was o gathering storin against the lisgoscale use of pesticides

becanse of environmental pollution, the rise in mumbers of insect and tick species
Mh.dwdzuimmnwn‘mydpulhh and the Killiogoff of
beneficial parssites and predators. This was also the tioe in which ideas about
*third-gencration” insecticides — in which the insecy’s own bormones wnd other
active physiological agents were being tested 45 4 means of inducing Insect pests
o commit insecticide — were then becoming fubionable. Tt was again the time
doring which siggestions regarding “Integtated pest mamagement” were command.
ing more serious attention.,  Added o the fact thar it was intcotionally being
established in a tropical developing country, the birth of the ICIPE at this parti-
culas time was thescfore & most opportune entrergrise:

The ICIPE set hself n dovble mission. Firstly, it set leelf 1o undernake
high aality research in soveral erirical mspeers of insect life which would lead v
the design of novel methods for the cantrol of major pests in & long range, selective
manner within an acceptable ecological framewrork. Secondly, ft set itself the
task of carrying out highelevel technical and scientific waining of young, gifted
scientists and senior technicians from Africa snd other developing countries jn
the field of insece scicace and relaied wress. 10 was the vislon of the ICIPE
founders that such research training in a developmentorieated field of fnterna-
tlonil concern would foster e growth of a young sientific commanity in Africa
and other developing countries within an sppeopriste intelloctl and cultural
framerwork.

A principal drivivg fotce behind. the gencris of the ICIPE ws w bring
tagether within a single Intellcctual environment a muliplicity of disciplines,
many of which were not ai that time traitionally associated with entomalogical
research, in an sitempt (o solve major pest management problems withoat the
alteady kenoun drawhacks of clissical approaches o insect control.

At the very beginning, the ICIPE had not oaly an educational sim, it ako
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bad u primary interes ﬁwmln(hnd-mulmnﬁhl-nﬁnbg
Mumﬁﬂphmaulhdmmdmlmmhm

design of novel methods of pest management, and o Ih:mnla:m:ll
development of & young African scheniific community. To many people in. sutho-
ity either a3 science policy-makers or a5 development experts, this appiouch to
e probleres - e tiopical woekd sescied fu 100 remcved bt peactcal
realiies of the Iuman condiiion in the Third World. The arpument was that the
ICIPE (or any similar orgmization) should devore itself 1o the spplicarion of
existing knawlodge 10 the solution of pest problems afflicting wopics] Africa and
other LDC in the wopics.

The ICIPE recognires thar there are important applied problems in the
mansgement of pests of food crops, the pests and vectors of livestock diseases,
and the vectors of rural topical diseascs. But the ICTPE also recognizes thar in
sevenal crucial cases these applied problems. cannot be satisactorly approached
without frther baslc knowledge. Tndeed, the target pest species that the ICTPE
has chosen for its priocity attack sre all pests that have already received consi-
derable national, reglonal, and International. attention — wsesse fles, Uvesiock
ticks, sorghum shootfly, ceseal stenvboress, Aftican armyworm, grassland tenmites,
and vectons of malasia, Blatiasis, and leishmaninsis. Many of these have been the
subect of practical eqadication programmes on an extensive sale oves the lat
several decades. IF these were. simple, direcs methods for the cootrol of these
insportant pests they would have been found in that time and put into operation.

‘The approach the ICIPE has adopted is onc of open stzategy. For each
target imsect, the [CIPE s exploring sevesal lines of study which hold paomise
s novel avemucs for pest manapement, While not exchewing shoredezm stsate-
s for pest control, i1 bas nan felt it compelling w devoie s best endsavours
10 fire fighting efforts in shortaerm control of pest outbreaks. Tts mandate is to
ind new knowledge that will lead the tropical world 10 long-range and environ-
mentallyacceptable pest mansgement techniques.  On this basis, the ICIPE has
chosen mmmmmun:mmunmduzmaunmmm
posts that encompass the

— Bases of Plant Resistance 1o Insect Artack;

— Ciop Boters. (cercal stenvboters and lepume pochboress);

— Afsican Annyworm;

— Grassland Termites (in the semiarid savanndh ccosysiemnh;

— Livestock Ticks (especially in relation. 1o Eawt Const Feves, BCF);

— Tectse {and thefr critical Importance in the transmission of trypano-
somiasis);

— Mdical Vectors of Tropical Discases {particularly in relation o malaris,
bancrofti flariasis, and visceral leishmaniasis).
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ICIPE CORE EESEARCH FROGRAMMES
Bases of Plani Resistance to Insect Attack

“The overall goal of the programme is o elucidate basic factors that determiae
resistance of specific crops o marget insect pests, and thus. necessary
Informatkon. 1o plant bresders for o in amlm:”s‘-zuhumorm nﬂam

ties.

against insect pests. However, the development of sesistance in insects 1o insectd:
cids, a.umnnuxm..mmmwmmmm and the poblic
wwareness of problems selating to the use of insecticides have coused increased
intocest i the possiility of developing sltemative methods of plant protection.
Amang the vatious aliernatives to insecticides, the use of insect resistant plants,
in combination with geod cultural prscrices i the most effective, converient, eco-
omieal and environmentally accepisble method of insect control, Tn addition, it
is a method that is completely compatible with: boch chescal and other biological
measures.  The importance of the use of resistant cultivars as s method of crop
protection In topical countries has gaincd Jncremsing approval. Because of e
nomic and organization problems, host plant reststance should be considered
‘one of the primary lincs of defence in all pest management programmes for small
farmers” fields in these coantrics (Fig. 1 and 2).
The research goal is being accomplished through 4 types of investigation:
— Tiekd screening of breeding material, through the developrent of relible
and efficient screening technigues for insectresistant cultivars under natural and
artificial infestation of maize, sorghos, miller, tice and cowpea, In chose coopera-
tion with a oumber of international agricultural research centres ar ICIPE's Mbira
Pdn:ﬁddSmlm
For. srifical infestation, the macerearing of imects s cssential and the
m-amhmuuwmmufkmum

b U e plant sesistance, by investigating the detti-
ental effects of the resistant crops on the insect after its arrival on the plant,
and on the initial stages of insert colonizaticns on the plan. Tl-wmmni-d-
e g el lead 10 the identification of wosphological,
biochemical factors responsible for honacceptance n resitant plants,
.mhm. e Mot a th mchioi of raeascs v At e TCIZE
woar 1o identify allelochemicals acting e woxims, growth modifiers, or

nprd\m-e inhibitors.

— Genetic studics o the Inberitance of resistance. An understanding of the
Jepctic facton conrolling. resistance s presoquisite for some of the breedig
programanes, especially for maize, sorghum, sad tice, inforaaticn. which is needed
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by the plans bresders in sevenl colliborating institutions, Examination of the
sole of moderaie or partial resistant culdivars of maize, sorghum, miller, rice and
cowpea in integrated pest management programmes in tropical countries. will be
undertaken as well.

— Genetic and physiological mechanisms responsible for the breakdown of
resistance barsicrs a3 tesult of the formation of new imsect bioypes, A first
prajcce along these lines is being understaken by the ICIPE in the Philippines,
in_ collaboration with the Inicmational Rice Rescarch Instituie (IRRI), oo the
tice brown planthopper (BPH), Nitsparvata Ligens, by studying:

* Differences in external mocphology of three BFH biotypes;

+ Comparative food intake and the trummission of the grassy swmt virus
by the three BPH biotypes, using rexistant and msoeptible rice caltivars;

* ‘The role of BPH mliva in inscer nutrition, and its detrimental effect upon
some processes b fnfesied plants of resistant and susceptible rice
cultivars;

+ Physiological, liuplurnul and biochemical mechanisms of rice resistance
G u;m BPH bty
md pb,idr.yj:-.l selaionships between the BPH biotypes.
and d.; rassy stunt virus as found In resistant and suscoptible tice cultivars.

The plant resiscance programme s o relatively new one in the ICIPE, and

has still somte way to g before reaching its optimsm activity level.

Crop Borens

The overall goal of the progrmme s to contribate w increasad production
of the staple cereal and Jegsme food crops of Africa thiough plant protection
sescarch wituaed 1o subsistence sgeiculture. The poeds of subiistence farmers of
the tropics have been largely ignared during the past two decades in which the
internations] community formalated plans to sddress the problems of world food
production.  OF the varions tropical countrics, Africa's needs are most acute based
on s record of per capita food prodhuction over the past two docades, which
shaws a net loss due to lmbalance berween population growth and galns in food
production,  These factors constituse & strong. mandate 1o accept the challenge
to applied ceology posed by the eatomology of subsistence spriculture — starting
virtually from scratch.

The food staples of Alrica sre not the *big fwo® — rice und whest —
which accoant for appraximately half of the world's food eaergy. They are malae,
sorgham, miller and galn Iegues — groor chifly In the tradional &
system, which # alrcady refesred 1o s poorly understond and not ceuly amerable
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— Give the highest priority o the pests of msfor food crops. of subsistence
farmers;

— Give the bighest priotity o contral methods which da not roquire high
inguts of materials and technology: for instance, use of resistant varictics is taken
a3 8 basic methodoligy foe plant protection;

— Conduct the ICIPE mission exienied reseanch in & region of ypical
subsistence farming and maintain the rescarch on a scale consisient. with prevailing
;i ?

The programme has recently grown out of & sall project on the sorghum
shooly, Adberigane soecuta (5SF), which has been undertakea it the 1CIPE for
scveral yours now, This projecs b coneenisating on:

— Field Survess: To derermine. seasonal. development, population density,
and injury levels with particulas seferense 1o variety grown and furming sysrems
pooctised in the region.

— Bebasiour; To desermine the ovipasition behaviour of SSF mnd factors
influenciog ir, incloding natiton,  tempersture, humidity, and phowperiod -
namely:

+ focding aod reving behaviour of SSF adules under fiekd snd laboratory
itions;

+ mating behaviour, with pariicular reference 1o the rolé of pheromones;
+ larval movement, fescling behaviour, survival, and rate of development.
— Ecelogy: To determine the ecological factors. aceounting for. poplation
fuctations through:
- dispersal and migeations, sudying these by using markiog releserocap-
ture. methods;
+ population dynamics, Enchuding the infloence of climate;
-cfm.uipmm;.,nlmd\um cuivars on attactiveoess b0
adlss, eqy distribution, aod larval developes
+ the role of alternate hostplasts in dx  sogladon dyoaics of SSF nd
s carryomer.
— Life Table Sendter: To determine, for each life history siage, the faciors
sccoanting for mortality, inchuding biotic and abiotic factors.

A new project, on the cowpes. pod-bocer, Mlaruca festulalis, s now being
undertaken and is concentrating on Field surveys, ewlogical rescarch, uad le-
table studies s » prerequisite for more deiailed pest mansgenent research on
this fmpostant legume pest. Similarly, a1 from carly 1980, studics on the three

very Imporsunt sten-borcrs have been initiated — the spotted stalk borer, Chilo
e 1o ko et e e i i e il
fusca (on maie and. sorghum), and she rice stem-borer, Mallorpba separarella {on
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riee in West and East Africa). Many of these borers occur ae pest compleses
in the various cercals, and thelr study s therefore faidly complex. In any case,
stemborers. are extcemely difficule problems wherever they accur in the- workd;
and ICIPE's investigations shoukd peove of rekevant impostance. throughoot the
tropical world although the tatgee speeies being invesupated at present are of
African origin.

African Armymorm

The African atmywosin, Spodoplers excmpta, Is a scrioas pest of cereal
erops and pastures in many parts of Africa, and especiallyy n Esver Afrion
Telinkle estimates of crop losses are nos available, but in plague years curbeeaks
are disstrows w many sall farmess wha sre asble w0 cope with the rapid
destruction of maize und other graminaceous crops by armyworm caterpillars
Yeirs of heavy infestation are followed by several years when liule evidence of
preseoce of amyworm s repocred, and this presents problems ss farmers are
caught offguard. For example, during the 1970-1971 season, dense indestations
were seen on several thoussnd square kilometers of grassland, often in densities
%, Very heavy losses were caused 10 ceseal crops. Added 1o the
wide distributian in Africs, the Yemen, Suudi Arabis, India,
Burma, Tndonesia, Malaysia, Australia, Howaiian Tslaoels, Papua, and the Philip-
pine Telands — and 10 the additional face that the African armyworm in closely
rclated 1o other armyworm specics (vir, the notocious fall armyworm in Norh
and South America, §. frugipenda; the cotton leafworm, S, liftoralir, in the Middle
Eants the kssee rmpworm, 5. exigus; and S. linrs srmyworm in the Far East)
— there are few countries In the wamer parts of the world which cxcape signle
ficant ciop losses due to these armyworm pests.

The ICIPE African’ Asmyworm Resessch Programme i nl-l-szrm
ordinated thrust Bohgdz\ubpdhnheooﬂmln{ﬂlwm in Esstern
Alrica. The ICIPE. programme iy aimed at providing basic knowledge required
0 give @ better understanding of the causes of population floctuation and move:
ments. Qther parts of the regional programme are the responsibility of sclentists
of the Desert Locust Control Organisation for Eastern Africa, the Centre for
Overseas Pest Research, the Kenva Agriculroral Research Tnsure (KARI), and
national crop protection services in the region. The purpose of the regional pro-
gramme s o find ways of preventing outbreaks if possible: and failing 1his 1©
provide ample warning and facilties with benec methods of control, so. that erop
Tosses ate kept to a minlmum, Becavse srmyworm moth mhmuuwy
mabile, control has 10 be developad along @ regional aud an international basls
The ICIPE Research Prograrise: 15, In conseqence. peared 1o, mn
applied goal; und its research findiogs are uscd and tried in the wider. (zegional)
programme which has immediate and continuing responsibiliies o the Ministries
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damlmmmwmm:mmhuldxm This dicect link
[PE's basic research and its application in agsiculiure oceds 1o be
sumd at it provides both o simuls and restraint 1o the fiekls of research

undertaken, The priotity arcss for ICIPE's rescarch are the follow

— Investigations of the survival of armywonn during adverse seasont or
periods, incloding the narere of sesthvationdispause in papac;

— Stodies on the behaviout of gregarions and solitary phase cnerpillars
in the fickd and Isboratory, and the physiological and otbe differences betwesn
the phases at oll stages of growsh;

— Tneenigation of marking techniqoes or racing moverments. of armyworm
moths. Recent studics bave indicated that most very Jong. distance flight i by
moths from caterpillars which were crowded during development.  Consequently,
foture rescarch needs to distinguish stadies of the conditions associnted with de-
velopment of low-density populations and mechanisms leading 10 first major out-
breaks; and studies on movement of migrnt moths from previcus outbreaks;

— Studics of the ecology of virus discases which wre possibly kep mormality

population of armywarm is to be mude. e Tt
brate Visology. in Oxford, bas offered the full facfitcs of his skt for identi-
feation and characterlation of the viruses in 5. exempis, and 1o work mwards
providing scrological. methods for determising the dentitics of viruses in fiekd
populations of carerpillars and pupas.

Tt s planned, with some confideace, that the principal part of the programme
bjectives should have been mee within the next 3 years

Grassland Termites

The Graslind Termites Research Programme s the oldest of the ICTPE
projects, and has coacentrited over the last five years on problems selated o
posture prodoction i the sembarid savannsh ecossstem. Tt concentrates. catircly
o0 the higher termites, which hase a highly complex. social system, bt whose
‘iclogy is Hitle ko althaugh their economic role s obviotly prominent in
the tropics.

Termires are abandant and widesproad In the tropics, and play an important
sole in their environment. We know, for exumple, that they constitute an
essenial part of the coosputem food chain; that they play & major fole in recyling
celllose in the ecospatem; and that they play an impartans. cole in. soll develop-



—

mea, and cherefore have s marked effect on soil productivity. On the othet hand,
tormites are. known 1o attack erops, timber and bulldings, and are believed 1o
compete with livestock and garme animals for forsge, Conseguently, it is important
to asiess ardl establish theis role, especially in the tropical semiarid savanzuh
ecoeystemn (which bas  large poseatial for animal production), with 1 view to:
(2) the long erm control of harmful groups, or under srcssful caviconmenta
; and (b) the epcoursgement of benefichl ancs,

he programme is wellestablished, with a solid busis for experimental and
observational work. The ICIPE. scientists are currcadly investigating, and slready
kave obtained some information o, the competitive role of termites 45 compared
10 large mammals found in the tropical, semiarid ssvanash ecomstcm.  There is
same: evidence from laboratory experiments at the ICIPE that food stimli initiate

the termite recrultment process, that the bittes i mediated by trall phero-
mones, and that foraging cffort is propartional to the quantity of food availsble.
A method for the laboratory breeding of Macrosermer has been deselopsd and
the sesuling Incipient colondes arc a source of experimental materal, which is being
wilized in studies on caste differentiation. A éomplete developmental sequence
of cates n Macrotermes bus been worked out for e fint time, and a siat
s nowe bing made: wdy of the of

commusication
sibilities (Fig. 3).

The coacentration of the rescarch actvities is on Macrafermies, ss 8 model
system for the semiarid savannsh ecosystem, although some experimental work
has been carried out with other grassland specics to lacidate special points of
Interest. The major arcan of research investigations arc:

— Forsging Activity: Previons work oa Macroierues wichaelieni (*closed
mound® specics) is serving 4  model for similar assessment of forsging activity
in other arcas, The main focus will be on foraging acivities of AL subbyaiinus
(*open mound™ species), in relation to:

- daily and sessonal forsging cycles as related 1o cvironmental factors;

= detcrmination of food preferences and consumption rates in the field.

— The Role of Termites in Soil Development: General sspects of woil
mlmmhu wil texre, srucare, serstion, soll motsre, wll temperature,
soil biology, ete., in relation 1w cermite activitics will be investipated. These dama
should belp devermine the variability of growih and spocies strocture of vegetsrion:
* to srudy the effect of termite activity on storm run-off, infilisation, and
soil loss under various environmental conditions;
+ to estimate the rate of nddition of sil to the surface through construction
of covered. minaway moveds, €ic;
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* to carry out further studies on the fertility of termite mounds of various
species on different pacent material, as well as studics on the effect of rermire
imounds' on vegetation;

+ 10 explore the possibilities of dewcrmining the age of meunds by varioas
datiryg vechniques 50 83 10 oaderstand the dynamics. of terile solooy founding,
mauad buiding s mound desi

- 1o estimate the mound deosities in Kejiady Districe (the rarger fiekd
urca) by aerial phography and remote sensing techuiques (i collaboration with
Kenya Rangeland Ecological Menitoring Unit, and Remote Sensing Unit in FAQ,
Rome), and 1o rclate these densiries 1o evological conditions.

— Chemical Communication: TeiHaylng bebaviour and.the chemical sipnals
that mediate this behaviout aze being studied intensively as forerumner for other
studics in chemical communication between termites of the same colony.

— Physiology of Caste Diffcrentiation: Studies sre continuing on the follow.
ing majoe problemarcas:

+ development of laboratory techniqoes fot the noemal prodociion of all
miie castcs by inciplent colonics, and for thelr loogterm malnteaance;

+ food (forage and fuoguss<omb) unlistion by Mecroicrsers

* investigation on the regulation of caste ratios in laboratory colonics:
inhibitory effocts by exating soldiers on the development of other soldiers; wd
the inflsence of hormones on caste differentiation, particaturly of soldiets.

The programme staff have close collsboration with the Zoological Tnatirute,
University of Beros, in Switzcrland (in termite physiology and behaviout studics),
with Centre for Overseas Pest Research, Landon (on termite ccology), and with
the University of Nairobi and the Kenya Ministry of Agriculture (on soil ecology).

Livestock Ticks

Thronghout the tropics, but pasticularly in Africa, tickborne discases and
the debllty cawed by ek ifesmion e maor iving facors on Uvesock
prodkiction.

muuhda-ummdhddu-ummubkmmhmm
shemotherapy, and it is necessary to control the ticks by frequent application. of
scaricides 1o the bost animals in dips of sprays. Many acverse foctors are sesociated
with this practice and include:

— Abilivy of sicks w0 develop resistance to scasicides;

— Taxicky ro bost animals;

— The presesice of acaricide residues in animal products which are dingerous
in the eavisonment and haman heakh
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However, it is probable that the greatest dissdvantage resulting from jotensive
acaricidal conteo] of ticks ¥ that an inkerently unstible situstion is created which
exn lead 1o catastrophics. Adter a few years of efficiently opphied acaricidal control,
virruelly: the entire crtzle ‘popalation fs complctely sasceptible. 1o all of the k-
bome discascs, and naive o infestation with ticks, 1, for any reason scaricidal
contrel brcaks down, a5 has happenod on many oceasians in recent years, massive
sk opalions will be produced and thousands of cude will dic of debily and

— T carry out resesrch on the fmmune tespoase of bost animals to fecding

— To peoduce cattle resistant 1o tick infestation;

— To carry ot rescarch on verious mspeets of tick physiolagy snd behaviour,
both wveaver of which might ultimatcly contribute 1o the development of an
integrated, eoviconmentally seund metbodology for the control of icks and. tick-
borme diseaces

To achieve this goal, three approaches are being used concursenly: the fist
immnological, the sccond phypsiological, and the third ecological

() Immwmotagical Approsches

— It hus been observed that following the expossre of animals to tick
infestacion, resistance Is scquired nd.the ablity of ticks 10 feod on such agfmals
s groady roduced. In Australia, this phenomenon s being used as # paioal
policy for the contral of Boophilns microplas.

— 1t has been demanstruted that mamaalian sntibodics ingested in the blood-
el of ticks pass unchanged through the gut wall of the sick into the hacmolymph.
It Is possible, thercfore, that f sntbodics prodoced in mammalian hosts agaioise
various tick antigeas are ingested by feeding ricks, adverse effects on the b
soquent developaieas of the ticks might result. Such antigens may include broxd-
spectrum . endocrine tegulators which may be Meatified In the Physological
Project.

— Fiaally, i s possble that thee two appmaches can be combinod, secd
that Individusl animals can b made resstant 1o tick infestation as well as being.
immunised against targer anrigens from ticks.

(b} Physiologieal Approaches
The physiclogical project is concentrating on the elocidation of tick endocrine.
reproduction.

bk ARG i i o et G et i
Identification of the natsral tick bormones snd. pheromones, and. the subseuent
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denelopment of syntbetic amalogucs of comparative biolagical activey o the narumal
produscts, might fead 1o the formulution of broadspoctram endocrine regalarors
which would be cffective in the control of ticks, and possibly also of other external
and ntesnal artheopod parssies of domestic animals.

{e) Beclogical Approsches

Comprehensive wologieal studies on field populations of ticks are being
cartied out o prodice basic informarion for populatian. models, which will alase
evalustion of the eificiency of the differene control methads resuling from the
abowe immunological and physislogieal studies. Based o the results achieved, the
population models may well then be used for the design of sound, integrated tiek
conzral schemes,

The ICIPE has slresdy estshlished that catlle quickly become resistant 1o
infestation with K. eppendicalaruy. ofter a relatively smail mmber of adult ticks
huve fod on them, and it B probable that this resistance can be cobanced by
inoculation of fick antigens dato host snitmalv. Tt hay alio been established that
when sesistant eattle ae allowed to grise in R, appendicedarus infested padocks,
and 1o other animale are available for the ticks to feed on, the tick population
falls 10 very how Jevels and might even dissppear. Tt s with excicement therefore
that the ICIPE awaits further developments in this area in the next few years

Teetse

The ICIPE Tictsc Rescarch Progrimme deals with the merrelarion becween
these three compancnts of the disease (vertcbrare hosttserse vector
parusite}, in arder 1o find new and effective menns 1o disrapt the transmission of
the disease and 1 belp in the planning of coordinated control siratepies. The
overall goal of the ICIPE Tsctse Reseasch Programme can therefore be identified
a5 fallows: 1o contribote to-the improvement of animal productivicy (ss well 25
the quality of human health) through Laborstory snd. Held Tnveseigations of setse
thﬂlu&dhmhmmphﬂl&lmmdm
wis. This is being accomplished by, identifyisg. paramesecs. esseatial

ln:&gphmmgufnm;ﬂmmlmuoloimmmbmmh;mh\m
theough. tsetse biological control, sterilemale e release, vector eonerol by
Inscctcidal means, aod. the contrl of the disease through the e of drugs and
vaczines.

The programme involves a munber of specialiced disciplines, and is divided
inte thiee sesearch projects on

— Taetse: Reproduciive Physiology

— Tsetse Erology and Tropanosomissis Epidemiology
— Trypancsome-Vector Physiology.
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physiology studies are carricd oot in mules and femules. 10

and ccological metbads (g determination of the
hysiological sge), bat some of the results might well lead to werse contral through
inierrupiion of the highly specialised etse reproductive biology. The behaviur,
papal ecology, poprlation strvcurre aod regulation of Gloina pellidipes in diffe-
reat atoas of Kenga are being studied under the Tactse Eeology Projest. The srudies
akso cover population diversity in morphological, behavioural, physiologicsl and
aspests of yectarial capacity. Trapping experiments asc cartied out 4o at 1o imptove
popalation sampling, and conscquently make possible the collection of represen-
tative samples of the tsctse population. lnlec:lm sate I natual populusions is
detcrmined in order 10 gain 4
in relasion 10 fly population structuce and mvﬁwl\rﬂn! fctors. The relatonship
between fly and typsnosome physiology i assessed during all phases of the
developmental cycle of trypusosomes. and i relation 1o the intemal envirnment
of the fly.

A ihe beast of she ICIPE programme is the ccological rescarch on sserse,
especially on the important vecior species Glowsima pallidipes (as the principal
target species):

— Adult hebavivus: Divrnal sind seasonal astivity patierss are observed in
relation 1o different components of the eavironment (climate, vegetation, hoses) as
well as intrinsic factors of the fly (sex, ae, hunger stage, pregnancy). Dinrnal and
nocturnal resting sites wre stadied during differcar scasoas. Particulary. of resting
flies (sex, ag, hunger stage and posture) will be registered in relation 10 envion-
mental factors (lacation, type of plant, plaat ocgan, climatc). Stodies on acoustic,
olfactory and visual sensory biology are cartied out snd may lead 1078 besier
uadesstaodiog of their relativadiips with their hosts; such knowledge could aha
be used @ fmprove populasion sampling methods, Bloodmeals are collectad from
engorged flies w determine host preferences. Frequency of feading are exsimated
by sundying hanger stage In population samples using marking relese recapture
methods.

— Pupal scologys Pupse are being collecied from different types of vege:
ation, wed pasticulars of pupal sites are being described (location, depth, vegetation,
soil and climace); duration of papal stage of males and females a5 well a5 time
and rate of emeryeice, and morliny under different types of pupal sitcs, wre being
inyostigaied.  Prodators and parasites of pupse ase being rocondad whenever
clserved.

— Popalation sampling rechniqoes: The objective is 10 develop 3 metbodo-
logy by which trap catches cun be relaed o thue population size and composirion
ufu!nedlmnlchs pallidipes). The resules will be dircctly, relevant 1o the
studies
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+ Pogulation dynamics;
+ The evaluation of chersical s bioogical eontrol cxmpuigrs;
* The wsa of traps. themeelves in the suppression of local populations
of tetse.

Thesc projects are being carried out maly at Lambwe Valley (on the shores
of Lake Victocia) and at the Kenya constal bels. Technical acraogements ae being
made to make the cesulis from the soastal ares and Lunbrwe. Valley diectly cona:
parable, an objertive which can unly be schicved by close collsboration and exchange
berween the respective teams, The resalts will provide:

— A prodiction of chunges. in population size following aay eontrel pro-
e

— A means of ssieming the relative efficencies of new insegrated control
wethodi

better understanding of the transmission dynamics of African trypa-
omensis.

A complete cpidemiological stady s pot intended by the ICIPE project.
Rather, it Is to provide the necessary information an changes in population deasiey
and infoction rate that determine total challengs. Cooperation with other bodics
in Keays, especially the Tntesaations] Laboratary for Reseasch on Asimal Disetses
(ILRAD), aed the lfnup Teypanosominsis Research Tostitute (RETRI), Is essential

by KETRL in Kenys (and other institurions elxﬂlcrei The ICIPE has now
probably the largest gioup on tsetse biology, and it expects to make @ significant
contribution to the contol of typncsomiasis through veetor contrel by navel
nethods, and 10 the menitoring ond sarveillance of tarpet tsctse-belt areas (Fig. 4,5).

Medied Vectors of Tropics! Dircases
programme comprises theee arget species — on the vectors of malara,

The.
Bencrojti filariasds, and leishmaniasis, It s & recent programme, in its revised
od s divided into rwo sections.

a8 vectors of leishmaniasis (kala-azar). The work oo mosquitoes takes place mostly
e the Kenya coust, the work on sandflics is concentrated in the Machakos district
of Kenys (for field work) and in Nairobi (for laboratory and experimental work).
chose collaboration with many institutions, including dezmxx anny of
Flealth, WHO Special Prograsmme for Research aad Training in Tr

Digattenént of Piiology of tbe Universiey of Rome, the Berish Msern (Nassrad
History), Loadoa School of Tropical Medicine und Hygiene, the Liverpool School
‘of Tropical Medicine, Hadash Medical Schoo! in Tseael, the Bogee Thompson Trsti.
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tute at the University of Corell, and the University of Nairobi.

Malacia is a discase that has the greatest impact in rural Africa. Despitc all
the measures taken s the past to contain the malarisl purssite and to deminate
the parasite vector, this disease remains ane of the major public health problems
= nhsoannm: Bancrotri filarinss does not seem to have significantly decresses
is may be due 1o the diseasc not noemally expressing itelf in human
consequently, less arteation har been paid 10 it than it deserves,
\smmcnlmwdbmmd nature and it serious disabling effects on the infected
people. Tn rural areas of Aftica, these two disenses are tramsmitted primarily by
Anopheles famests, specics of the Ampbees gombise complex, and Calex pipicar
uinguefuscierur (= Calex futigans). The lateer species s also found in urban
and is a present multiplying rapidly ia Africs doc to the fair rate of
tion and urbanization throughout the contineor.  Parallel 1o this cir.
cumstance is the fact that arificial water projects designed for agriculranl develop-
ment (g, reservoirs,ireigation canals, and paddy rice ficlds) arc creating favourable
reeding places for al the three mosquito vectors of filarasis tas well 4s bilharia
wectors] thus leading 1 & worsening of the cpidemiological situation in the mrl

‘man-made water projects in the endemic kala-azar arcas may cause sharp Increases
in sandfly populations. ‘This situstion, combined with human migration, may lead
10 wrious cpidemics affccting large mumbers of the runl people. Public halih
suthorities — in copcert with apriculfural development project managers — are
aious 10 contral vector-borne discases prevailing in large arcss of Africa, and w0
Timit the negative contéduenses of waler management projects on rural communlty
‘tealth.

Mosquito snd. sandfly vectoss ase. not at pressnt effectively controlled by
Insecticides, because of insecticides-resistance and misuse of pesticides due 10 lack
of basic ecological information. TCIPE's ecological sesearch is designed to lead
0 berter and more effective insecticide application. Futther 1o this, there fs a
need to improve the already existing non chemical control methods and (o promote
e ones tha are fessible and less expensive, 0 be appliod by the run commuaity
tself. However, the application of these methods requires considersble basic
{nformation on mesquit ccology, on vostorial capacitics of anthropophilic species
in wvarious ecological habitats (namural a3 well a3 man-made), and on mosquito
dieases, pathogeis, wad peatators, Pathogens and paruires (fungl, becreris,
nematodes) have been found occutring namsally in mosquitoes and sandilics. Some
af thess agents seem o be promising ss control ugents for the vector. species —
hence, the ICIPE has & small section dealing with insect pathology.
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RESEARCH SUPFORT SERVICES

The IGIPE has 4 suppore rescach uaits which have viriously been sstablisbed
from 1975 w 1978 — namely, the Chemistry and Biocheminry Research Unic
(CBRU), the Histology und Fine Structuce Research Unir (HFSRU), the Sensory
Physiology Research Unit (SPRU), and the Biosstay Research Uit (BRU). The
main objective of the 4 resedrch units s to provide sopport services to the entire
ICIFE core research programme. This Is not intended 1o stulify original research,
and in fact the interpretation of these suppost research unity is manifoned ws the
recognition of biclopical phenowens discovesed n the core progrmme which
depend for. iheir acsion on chemical substances, <ell stmcture and function, and

sensory mechanisms, all of which nead & be undersiood fos a cational approach
sl il ko of i Bty il e o e o
trapical diseases prios 1o the design of more cifective pest aunsgement stsategies.

“The establishment of these units, togerher with the mulidisciplinaty sppoach
the ICIPE sdopted from the very beginning, has cnabled the ICIPE 1o make
advances in pese management rescarch that would have been difficult 10 achieve
otherwiie. Tn addition, the wwailsbilicy of disciplinary expertise and advanced
techsology for the needed rescarch on the spot, has cnabled the ICIPE 1o interact
aned react quickly w new research challenges in the priarity problemaress (Fig. 6).

A decision has been made 10 establish in 1981 a support unit for biostatissics
and computer service, 1o assist the core programmes in the design of experiments,
and the analysia and interpretation of experimental snd obscrvational da. It
will ahso be concerned with population modelling and systems anslysis. Tt s n
service sorcly neaded at the ICIPE.

These are & research and technical support services at the ICIPE establised
aver a period of time from 1972 (in the case of the Inscce and Animal Brecding
Unit) to 1979 (when Laboratory Management was formed 45 4 distince enrity):

— Tnsect and Anioual Breeding

— Faeld Statioas (Mbita Poing, Muhaka, and Kajisda)

— Outreach Mansgement

— Watkshops

— Laboraiory. Mansgerment

— Library snd Documeniation.

Each of theee is headed by 4 principal staff or senior member of the technical
suaff, It is iovended that all the suppost uniis will be headed by intermational
professiomal staff by the end of the yest 1982,
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Thee ICIPE TRAIING. PROGRAMMY

The ICIPE cursently operutes a numbes of trakning projests on a regular basis,
with cophasis being given to selevted candidates from the developing countries
(although ot exchinively 30, especially for  the posidocional programme):

— Research Associatesbips, fot gifted young scientists from LDCs already
holding appoiniments in their own conntrics, The associateships permit. them w
wisit the ICIPE ln:}é months cach year for a period of 34 years to carry out
collaborative rescarch ar the JCIPE on prioity problem-asess.

— Pastdoctoral Research Fellorosbipt, foe young scientises selocted worldwide
on & competitive basis, 10 work for periods of 1-3 years.

— Graduate Research Scholars, for project work st the 1CIPE under the
sapervision of ICIPE staff. The trainees are enabled t0 complete higher degees of
their bome institutions in a project relevant o the ICIPE stratcgy

— KCIPE Seience Bursars Scheme, in which cvery yoar, 610 high ‘school
scicnce graduates receive a Gmonth work experience I specific ICIPE rescarch
projects or research units, before they peoceed to university institutdons for s
sclence. carcer (for logistical reasons, the pogramme is restricted 1o cundidates
from Ease Africa).

— Professional Technicl and . Aduinistsative Trsining Programmies foe
ICIPE and othes staff in aress in which the ICIPE has compet

— Lariguage Training, iniviated in 1978 with classes in French, and extended
in 1980 to Swahili: it is intended 10 introdoce English for the noo-English
apeskers in 1982 fin association with & whiversity institution).

The emtire mining programme of the ICIPE will be reviewed during the
cr half of 1980 to give sssurmnce that its goals and parposes are being met,
both for the ICIPE's own necds as well as the peeds of other istitutions and
nasions.

‘The ICIPE converies, umbér a regular schodule, sientific mectings and train-
ng sessions. These inchude:

— Seinars of a specialised scientfic nature. Tn the list 7 yeans, the Centre
in Nairobi has convened 362 formal seminars and many informal ones, on a weekly
basis throughous the year. Since 1979, regulr scminars re alio now being
onvened 4t the field stations at Mbits Polnt and a1 the const. Not oaly ICIPE
staff, but scientists from many national and Intermational Institutions participate
In the seminars, which coverts the whole range of ICIPE core programme and related
subjocts.




— 191 —

— Training. for. Practitlomers, which indhdes the Groop Trvining: Course I
Campanents Essential for Ecologically Sound Pest and Vector Management Systers,
which began in July 1977 and has since met cvery year for abour 3 wecks under
the foint spomsorship of UNEP and the IGIPE, Ivaluation procedurcs permit
constant improvement of the course, which relies considerably oo casestudies.
iven mostly by extemnal course lecturers

It is intendede 1o adopt the evahuation procedures already found cffective
here in orher training projects wt the 1CIPE.

~ luternational Study Worksbops: Small workshops of about 20 cutside
and 10 ICIPE pariicipants o consider a specialised problemarca of the 1CIPE
<o progremine were initiated in 1973, und 10 such workshops have becn ong-
nized since then:

* Parusite-Vector Relationships with Particular Reference 1o the Trstse Fly
{jokntly with the Rockefeller Foundation): Bellagio, 27¢h June to 1st July 1973,

+ African Armyworm: ICIPE Research Centre, Nairobi, 6th to 10tk
July 1973,

* Tsetse Ecology and Behaviour: ICIPE Reseasch Centre, Nairobi, 28th
Scptember 1o 2nd October 1976,

+ Physiological Significance of Tick Behaviour: ICIPE Rescarch Centre,
Nairobi, 10th m Ldth October 1977,

+ Scicare and Technology Information Transfer Gindly with SAREC,
University of Nairobi, and National Council for Scicnee and Technology, Kenyal:
Kenyatta Gonfercnce Centre, Nairobi, 20 1o 7th May 1978
is: TILLMIAP, Nairobi, 20d 10

+ Epideminlogy of African Teypanesomi
th April 1979;

+ Approprinte Indosrial Techeiology for the Control of Troplcal Pests
and Disease: Viectors (jointly with UNIDO: Kenyatta Conference Centre, Nairob,
29th :..1, b0 4th August 1979,

(e Sorgham Shootlly. (Biology, Eeology, and Control of Sarghum
ST-mrIy) ICIPE Research Centre, Nairobi, 4th 1o 8th May 1980,
 The0 D, o Nty ‘e iog - Plast Poschacts . P wid Dicase
Cantral: ICIPE Research Centre, Nairobi, 11th 10 16th May 1980.

+ Scientific Working Group on Cereal StemBorers and Legume PodBo:

rers; Mbita Poing Field Station and Nairobi, 15t o Sub Seprember 1580,

A yeady event om the ICIPE calendar, is the Annual Rescarch Conference,
which is held in the first or second week of June every year and gives the ICIPE
uﬂ’(a:hau-lnmdz-ﬁur:nlwmmdnnulkmmhlln
presence of senior scientists from the sponsors, collaborating institutions, and
represcniatives of intermational organizations., Each year, o progruss. are
reviewed in depth, and the comeents and advice so received is wtilised in reviewing
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the ICIPE programme and budget for the ensuing period,

For the fitst time, in the June 1980 Anaual Research Conference, the training
programme will be revicwed in some depth. It is expocred thar a similar review
of ICIPE's traising activitis will be undertaken every 3 years or so.

As cescasch provides the base for training, s sucoss roean that ihe Tasier
can be wodertaken with coafidence. 1t s with this blackgrouad. hat the ICIPE.

diverse disciplines provide training in many asess, but in the context of clear
spphicarion goals,, Bocause of the secpticism expressed 4t the Inseption, of ICIFE,
by some science. policy.makers and development experss on the chances. of ICIPE
achicving its objectives, the Centre concentrated s mesgre resources in productive
rescarch o ensure that Kmuwdmd Tt thezefore allocated minimal rescurces
1@ the developacat of physical facities Including those for tralaicg. Howeves,
now that the experiment has yielded positive results and the ICIPE is confident
of sastained development, and as sescarch and trabning activities have cxpanded
out of with physical faciliics, the TCIPE is sceking financial support
ta develop facilities which will ensure that it continues o meet its targets in
rescarch and truining

The ICIPE ia forwand losking and would soe like ta follow the traditional
systemn of develeping new scicntific and tochnological knowledge without relating
it to the existing socioeconomic structure.  Besides, the ICIPE secks 10 orient
its rescarch 1o include the problems of rural communitics who have neither the
technology noc the resarces for applylng sophisticated o usually expensive
methods of pest contral 1o alleviate the ravages caused by insect pests aad
wectors to their food crops, snimals, and human bealth, In keeping with these
views, the ICIPE has established three field stations in three different
20né1, Ooe at the Keays Coast with equatoeial regime and with wild populations
of touise; ooc at Kajiads in the: semiarkdl’ sarannab grosstand: supportiog licge
mumbers of wild game and livestock; and snother at Mbita Poin: on Lake Victoria
i sypical tropical Africa with s subsistence farming and where wild populaticns
of tsctse occur neaby in Lambowe Valley snd whese o permasent resident popu-
lation of African Armyworm is found. The fiokd stations are in the same state
us the Nrirobi headquariers regarding physical facilites. They e cither housed
in temporary baildings o in limied reated sccommodation.  Thiough the gene-
rosity of three donors, an international guest centre is under construesion in Nairobi.
When it is completed in early 1980 it will provide the much needsd traiping
facilities. Two other donoes have gencrously provided funds for the building
progemme at Mbits Point Field Suation, Their geant will help the ICIPE 1o
consaliiate its research on bsses of plant resistance 1o insect attack and on crop
borers with other research peogramines using the Field Station foe developing
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pillt schemes an pest contol. Tt will also provide facilities for research and technical
trining.

At the beginning, the taining programmes of the ICTPE were closely lisked
with those of the University of Nalrobi, the Kenya Polstechalc, nd similar st
turions in East Africe, These reseacch training activities have Seen expanded snd
the most recent developrencs are

— The ICIFE concladed an Agmeement with the University of Ihadan, in
Nigeria which, amongst ather provisions, facilitates ICIPE. programmes in Gira
duate Research Scholars, Postdociorsl Rescarch Fellowships, and Rescarch Asso-
ciateships in respect of Nigeria,

— The ICIPE/UNEP Group Training Courst in Componcts Exscatial for
Feologically Sound Pest and Yector Management Systems Is beld kn Nairobi every
year durlog July/Avgust with professionil pest management experts and entomo-
logists from Africa, Latin America, Asia, and Middle East, and bas proved 1o be
& great success.  Three of these courses have been held since 1977, and the
fourth I scheduled 10 be held as from 30th Junce 1980,

— The ensblishment of the African Assockation of Tnsect Scieutists during
a mecting in Nairobi in December 1978, The asociation intends 1o act o 8

sional forum for this science in the continent. it an independent body,
with its own officers, bt the ICIPE has encouraged its establishment. and future
deselaprment

— The ICIPE African Committce now phased out, has recommended to
the Governing Board the establishenen of an International Postgraduste Studics
Programme in Intect Science, This programme & widely supportad by univer-
sithes and research institutions in Africa. It will offer M. Sc. and Ph. D. degrees
of the participating Univessitios in Africs. Course work will be undertaken ¢
the ICIPE, bat reseurch may be conducted ot the home instiwtions or at the
TCIPE,

The ICIPE has beld wido ranging discussions with the WHO and its advisors
i connection with its UNDP/World Bank /WHO Special Programme on Tropical
Disense Resesrch and Training (TDR), on the understanding that the ICIPE could
provide vital nputs to the programme Jf it were 1o dircet its atiention  sspects
of vestar biology and cpideminlogy, particulatly in regard to human trypancse-
evais, malasia, ilariasés, and Icthmankashs. As a resul, 3 cooperative programmne
with WHO-TDR was signed in May 1979, 1o strengthen the ICIPE in the arcas
of tiopical disease vectat research, the taxapomy of African medical veciors, ami
technical work in the tropical vectors field. It is hoped that by the time the
cantract comes to an end in mid-1981, the ICIPE would be in a position w take
on major research responsibilities in the field of vectors of tropical disenses
(especially in malaria, filarinss, and leishmaniasis).

Traising has been sated w1 one mission of the ICIPE. This mission has.
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the overall objective of building scientific nd sechnalogical. capabiities ‘of the
developing coumtries in applicd insece science,  Within that broad  objective,
specific objecrives of walning can be summarised as follows:

() To provide whvaneed training in research meshodology and applicarion
for promising graduste and postdoctorsl research fellows, Thin incldes praduase
rescarch scholarships, postdoctoral fellowships, supervision of rescarch  projects
and aining in rescarch methodology and specialize] techniques.

(b) To scquaint young scientists, actively engsged in pest and veetor mans-
gement research or those who are strting their careers, with recent sdvarces in
pest and vectar management research. The UNEP/ICIPE Groop Training Course
serics is one of such shore courses aimed ot this objective.

(e) o allow yoang scicatists who arc cither teacking of in research institu-
tions 10 undertake advanced research in the special research environment found
at the ICIPE. A successful scheme, that of Research Astociateship, has. been
developed for ihis purpose.

(d) To improve the capability of techricians by introducing them ta_ imeet
biology snd. the techniques used in variows azeas of tesessch on imseces.

(€) To develop its manpower resources. through graduate o postdoctons]
training; management and advanced secretarial training: technical traininy; stusdy
tours; suudy leave; and Scientisi-tu-Restdence scheme.

() To peovide on ioternarional foru fot the discusion and exchange. of
knowledge among scientists theough semvivars, study workshops, symposia, snd
conferences on the results of the most recent rescach relating o imsect scicace
and sechoology,

(8) To improve the communicstion of fts staff by orpanising lumpuage

Some of the training projects have been undertaken since 1972, but in fact
training activides have become intcnsive since 1977, when some training funds
became available on @ regular basis, such m those from UNEP and UNDP. The
following Table (Table 1} summarises the training outpat in terms of manyears

T oRGANIZATIONAL sTRUCTURE oF THE ICIPE
Researeh Leadership

In the early development stages of the ICIPE, the bulk of s sesearch
staff. consisted of young: postdocion] seseatch fellows wha wers for
pesions of 1103 years anly. ﬂmwlb«dmlmlnww\fhxﬁ-u"nlbe
ICIPE. Because of their relative inesperience in sescarch, and becsuse of the
altidisciplinary approach upon which the ICIPE. had inssed from the very
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begianing, the foanders of the Centre “invented” the practice of appointing seaios
researchers us Visiting Diectors of Research (VDR). Between 16 and 22 of these
VDRs were having sppointments at the ICIPE in any one year; and in cach year
cvervone of them was expected to visis the ICIPE. two o three thnes o nssess
the wark going on at the ICIPE, 10 formulate (or help 1o formalste) pew projects,
#0d 10 help the Disector in other ways to get the scientific programme effectively
mect its objectives.  Largely because of the productive role of this VDR system,
the ICIPE was able in 7 shoet years ta get its sientfic programine on a high
level of excellence and achievement.

Nevertheless, for reasons of programoe efficency and 1o provide contimuity
in the scieatific work, the ICIPE decided from eady 1976, (a) to have more
senior scicotists. (rather than postdocionl research fellows) o form the bulk of
its research staff, and (b) w0 ;vmvld@k-wwm employment contracts. The vigo-
ot Frplemsntakon licy soon made it cbyious that the. ICIPE miist
sppoine resklene staff s Programme Leaders, sather than 16 contline relyiog 0
the nonsesident VDRs,  Again, the application of ICIPE's rescarch resulis to
scoul pest. problems fn the ekl — exemplfed by the seversl collaborative
agrecments reached sgriculrural research ‘nac ather appliid
instirutions — required that the ICIPE have experienced programeme leaders o
& contisuilng besis, supervising and coordinating scientific wotk an the spot.

Eatly in 1978, the ICIPE — an the advice of the ICIPE Foundation —
appointed 1 Visiting Group on Administration and Finance (VGAF). The Visiting
Group reported in November 1978, The Governing Board made decision based
on the Viiting Group repart at its 35th Meeting in Jumuary 1979. Amongst these,
was the decision o phase cut in Junc 1979 the VDR system ahogether, sud
have senior scientists sppointed a3 resident Programme Leaders for ol the major
TCIPE programmes without delay. I the course of 1979 and 1980, Programme
Leaders will have been appointed in all ICIPE's 7 programmes. Similarly, the 4
rescarch units have ¢ach bow a senlor or principal rescarch scientist at its head.

A system of shorvterm consltancics for specific areas of coocern 1o the
ICIPE, ar longerterm {up to one year) sdvisory. appoinitment for extensive part-
cipation in ICIPE's work, will be continued and exteadod at the Centre. Financial
provision for such sppointmeats ace being made in cach of the programmes and
units to ensute that the ICTPE can sill call pon the best extemal sdvice: necded
to make ity work more inaovative and productive.

Governace and Adsirory Bodies

The VGAF devoted considerable effors 1o an understanding of the very
complex commitiee system that had been elsborasted over the years 1o meer
specific nesds of the Centre and which pow peoded n critical reapprsisal. For
more efficiear goverrance and management of the insciwte, the Visiting Groop
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strongly recommended the simplfication of the sdvisory commiteee system, and the
....mini.\g of the Govesning Bord inclf.

The Governing Board, at s Jansary 1979 meeting, decided 1o phase out
within this year the following, advisory commitices:

— The Research and Training Council (which consisted of the VDRs and
the ICIPE Direstor, and which advised the Board on scientific programmes and
scientific appointments).

— The Policy Advisory Committce: (which way cxablished initially me part
of the UNDP/ICIPE Contract for reseatch and training, and whase members com
prised a repacscntative of the Governiny Boord, the Direcior of the ICIPE, repre-
sentatives of the UNDP; FAO, WHO, IAEA, and UNESCO, and representatives
of the Enternational sgricultural sesearch centres. Tts main Function was o advise
the Board on the intemational priority and relevance of ICIPE's wark).

— The African Commitiee (whose membess includsd representatives of
Africa’s sub-regions, sepresentatives of a oumber of African institutions, and the
ICIPE Director. Tt was mainly concerned with training policy aad the relevance
of ICIPE's work to African problems).

The first two advisory commitiees held their lasz. moctings in Juoe 1979,
and were phased oat then. The African Commitiee beld its lase meeting in
December 1979 and was then phased out. The only extemal advisory commitice
which is remaining s the ICIPE Foundation, Tts main function is to assist the
Governing Board on pericdical sppointment of Visiting Groops 1o evaluste
ICIPE's scientific work and to monitor fts quality and relevance to major tropical
problenns, and to act 13 4 link with the interationsl scientific community. Tt ks
headquartersd in Stockhalrs ot the Royal Swedish Academy of Sciences; and has
a5 s members several mujor sosdemics of science which bave sn interest in insect
scleace and lis vigorous development in the tropics.

A misfar intermal reorganization of the TCIPE Governing Baand took phace
reccatly a1 & follow-up of the decisions mads by the Board in January 1979:

— The Board now holds one major meeting cach year, in lue March. The
annual meeting deals with the major Board responsibilities (. consideration ansl
qpmdafrhew,wmdalzhlh-\dﬂm-mimu{udu

revious. year, teceiving the progremene report of the previous year and conside:
mmdlklﬂhwhm-mmm.mdk%mwmﬂ:xmnlqmlk
Ts lasts approxiamacely 6 days, u:hd.mgidlr!dﬂmedmm “Open Meciing
which tan be atiended by representatives of donoe agencies and other Invileos.
The first such mecting was ekl from 24th to 30th March 1980,

— In between meetiogs, the Execative Committee carries on tbe functions
of the Board. ]kﬁmnmlmuhmddhwmlnm matters, capital
developeeni projects, and senior sppointments, The Committee consists of the
Chalrman and Vice-Chairman of the Board, the Director of the ICIPE, and 3 other
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Bornd mecnbers. T most important meeving i In Seprember/etober, whea it
considers bodgerary and plmning matters

— The Board has established its own Programme Comusittee in place of the
3 sclenrific advisory commictees which were phased out in 1979. It consists of
7 members of the Boud, who have wide esperieace on sciemific resesech and
sience policy.  Tts most important meeting i held during ICIPE's Anmual
Research Conference, slways held during the first weck of June, wo that the
Commitiee can tevicw the progress the Instivite s making in its progrumme und
10 mabe suggestions on ICIPE's progremme aod budger in llmlsllnICIFE
mmmenlewpml:dmmbyllnmlidm,mﬁnh
deration at s saeual mesting in the following March,

— The Boand is conscions of the fact tha umwm.w:mm
of membersiip. rotation.  This system was initiared in, 1979, The Bourd hus

# Nominating Commitree of 3 Board members to have an oversight

of nominations 1o the Bourd end its commitsees.

— The Ditector of the ICIPE is o member of the Bourd, and therefore
maintains close lislson between the Boand and the ICIPE. Management, He is, of
course, the chisf exseutive and chief scicntist of the istitute

These major organizational changes have pow pot the ICIPE in a strong
position 1o rexch ity goals with more profewsional competence and with betier
management tools, A new Bosnd of 16 members (including the Dircctor) came
into being in June 1979, Its geopraphical representation has considerably widenedl,
and it js expected to cover the tropical repions of the world, the donor community,
as well as the Interaational scientific community.

The institute's programme: activities have inveusified and marored over the
last cight years; but the supporting management and sdministrasive. services have
not expanded corespondingly. In the next 3year plan period, it will beoome

s, the ICIPE sell wants 1o keep irs planning mode! of kecping the sdiitration
small but cificient. I ame cuse, there is  deliberste mansgement policy to keep
the ICIPE Administrasion small — and 1o devote mosc of the insttutional
resaurces to the scientific work.

THE CONSEQUENCES OF A MOBEL

We belicve that the FCIPE model has crested an enormaous promise: that it
s possible to create a vigorous intelloctual environment within which sevious
sclentific wock cinl be uaderisken — not enly. to push. buck out.frootiers of
ignorance bot alwo provide the necessary. eciendific knowledge for technological
innovations,
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The ICIPE has bsought & new rovelition — tha tropical Africa can be
beought into the full scientific arena of the intermational community in shwost
one quaatum jump, by assuming that the indigenous. genius for scientific endeavour
s there, and by then providing 1 catalyst (an enayme) and the right eavironment
i teigger off an acceleraied scientific development.

This achievement, of excellence and relevance in scientific enquiry and techno-
logical spplication seem 1o requise five main ingrodicats — if the experience of the
ICIPE Is anything to go by:

— FIRST, the concept of & conventrated rescarch centre, with mtivaied
young Third Woeld scientists arel firstclass rescarch fucilities oed 10 be accepted
and implemented Just prior to the planning for the creation of the ICIPE,
Opiniassno (19671 had this 1o say:

Tt secsms 10 me that Aftica's best Jang-tern solution to the pro-
bloos of cenducting effctive. cesestch is to concentrate research clfort
in a fow very large contors. To take oe example, for reearch in fnsest

s i s <4 Tl s W T A
conrers cxpensive equipment can be por o best sdantsge, sl i
centers offer oppotuniries for periodial renovation. of ane'
catloak. Bat above all, they are powerhouses for the Sl
thase wishing 1o be initiated in rescaschi».

We believe this sategy coold apply 0 many other aress of cendfic
emerprise,

— SECOND, an incentive giving reward syttem needs to be cearly defined
snd imaginstively implemented, to keep motivation bubbling. Ressonable emola-
menss, rapid respoae time o expeesed nesds, atress en scientific productivity,
and ;_-emd:!zwnhh:md:unvm\lm:m
Al fy Copicans byt s o w U e s scinis — o s
s 2 problen widesprend throughout the Thind W

— THIRD, o sbarp focur neods to be mmed on difficult tnd pricrity pro-
blems where science holds the key (0 o practical loog-ten solution. The insistence
on 1 long.range solution implics that excellent science and equally good technalogy
st po hund-in-hand.

— FOURTH, the ok of internatianal cooperation s clearly one of assing
the continentl scieniific communiay that it is jointly buikling on the store of

ceniraie all s resousces on » few particulas problems over o period,
s casuring
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sccurmulated human knowledge snd giving it confidence on ics vision and proxkic:
tiviry. Bt an equally important task i one of information exchange and of sharing
experiences, although s i being done in an atmosphere of competitive spiit.

— FIFTH, a sense of ehallenge must updeslie the eatire wientific enterprise.
Research and Development is requlred usgeatly by the African evuntries, and it
camnon be achieved by techaical mslstance: the national and regional goals can
only be readdicd by direct involvement in seiemsfic enquiry, discovery, innovation
and industrial or agricultural development.

The ICIPE experience s thercfore onc of immediate concesa 1o the eajor
objective of integrated pest and vector management; bt it carrios also lessans for
other sclemiific endeavours in Africa and other Third Woeld countries.

Five years ago, Lewv (1975)" writing in the sclentific magasioe New Scientist
was most optimistic about the estsblishment of the ICIPE and ity strategy:

« A small but modern Isboratory — known as the Narthern Star
Building — sinssted in the leafy Chitomo Campus of the University of
Nalrobi booses what s undoubtedly the most Imporcant enterprise fn
inscct biokogy in the world today.  The Nothern Star Boilding is the
neuly complied home of dhe Tmeraatianal Cene of T Physickizy
nd

political and financial difficultcs, the reseach programme has. aleady
produced significant resalts ».
Tive years laer, with 42" peincipal seff, we can sate with some <onfidence
that the Centee has truly taken off; and we look with great expectarions of mujor
breskthroughs in the malor pest peoblems.the ICIPE has gut o itslf
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