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ABSTRACT KEYWORDS
Man has probably been plagued by insect pests ever since he began to Plagued;
grow crops and rear animals. Worsened by the ability of these pests to Threshold;
emerge and re - emerge, man, his crops, livestock as well as his socio - Economicinjury;
economic status stand on the threshold of destruction. Challenged by this Classical;
danger and frustrated by the demerits of chemical pest control, man began Sustainable;
to explore the use of identified natural enemies as agents of biocontrol to Advocates.

manage potentially damaging population below levels that they can cause
economic injury. Such agents as predators, parasitoids, parasites, patho-
gens pose a very bright promise as tools within the context of integrated
pest management especialy in agriculture and public heath. Augmenta-
tion, conservation and importation are the three basic approaches of
biocontrol. Of these three, importation/classical biocontrol has undoubt-
edly proved to be the most rewarding while augmentation is least sustain-
able. Irrespective of the approach adopted, biological control has recorded
tremendous success. An unforgettable example is the successful classical
control of the cassava mealy bug, Phenacoccus manihoti that Ieft Nigeria
(and some other African countries) miserable in the early 1980s. Undoubt-
edly, biological control has much appreciable meritsover other pest control
methods. It is devoid of environmental pollution, cost effective and gener-
ally maximizes pest mortality. Indeed, the technological and politica chal-
lenges facing biological control at least in Nigeria necessitated the need to
assess its current status with a view to finding out the successes or failures
of various programs. The study projected that despite some constraints, a
more sustainable biological control of insect pests could await its advo-
cates if the sustainable factors become availably consistent.
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INTRODUCTION animasor their productsinwhich man hasan economic

or aestheticinterest. To qualify asapest, the species

Insect pests are obnoxious and notoriousinsects  hasto bepresent in sufficient or significant number, so
that causevisible/ physical harm/ damageto plants, that the economic depreciation caused, can be appre-
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ciated!1"18245.2 Theseinsect pestsat al stages (im-
mature and adult) are associated with various degrees
of economicimportance, whichin some cases prove
devastating under certain conditions. Insect pestsare
knownto reducethe quantity and quaity of agricultura
produce of man, attack and kill thelivestock of man,
implicatethe hedth/life of man himself and render him
penury through control ventureg!71820242528 gnd this
isjust tomention but afew.

Meanwhile, biologica control isaddiberateaction
by man using identified natural enemiesas agents of
control to manage potentialy damaging popul ations of
pests below levelsthat they can cause economicin-
jury? and by employing this, themaximumyield po-
tentialsof crops, livestock and health of man can be
redlized. Virtualy al insect pestshave somenaturd en-
emies. Managing thesenatural enemiescan effectively
control many pestg®%3. The employment of insectsto
save crops from other pestsis not new. Old records
have shownthat Antswere used by theArabiansmore
than two hundred (200) years ago for protecting date
treed™. However, the conscioususe of living beneficia
organismsto control pests has attained more advance-
ment in technol ogy. One must acknowledge the fact
that sometriasof biologica control of insect pestsdid
not yield any sustainableresult whilesome othershave
been tremendoudy successful.

Whileprogressin the development of biological
control agentshasbeen substantial andwork in progress
gppearspromising, thisreview isaimed at summarizing
insect pestshiologica control efforts; with afocuson
the successand failure of various programsand taking
a look into the future of this beneficial and
environmentaly - friendly method of pest control. Based
on the outcome of the study, this paper will also make
recommendations. Whileinforming current policiesand
control, our largereaderswill aso be updated on the
future status of biocontrol of insect pests.

RESULTSAND DISCUSSION

Successand failur eof variousbiocontrol programs
on insect pests

Biologica control of insect pestshasreceived much
attention in recent times and has been the subject of
numerousreviews. Incidentaly, only few originad works
on biologica control havebeenrecorded, at least inmy

country, Nigeria. Forinstanceand at theclassicd leve,
biological control of the cassava mealy bug,
Phenacoccus manihoti was successfully conducted.
Phenacoccus manihoti wasfirst discovered in Zaire
in 1973?24 but was accidentdly introduced into Africa
inthe early 1970s. It subsequently spread over most of
thecontinent. Through itsfeeding damageand stunting
of thecassavashoot tips, it dramatically reduced tuber
yields, thereby becoming the most important pest of
cassava?ll. To combat thisnew pest in collaboration
with numerous national and international agencies, the
Biologica Control Program of the International Insti-
tute of Tropical Agriculture (11 TA) was established*3.
Following extended explorationin SouthAmericad® and
quarantine at the International Institute of Biological
Contral (IIBC) intheUnited Kingdom, thesolitary and
host - specific wasp Epidinocarsislopez wasimported
into Africa, reared, and first released in Nigeriain
198119, By 1988, it had been successfully established
in 21 African countriesand had spread over an areaof
over 1.5 million km?A%22, Cassavamealy bug popula
tionsdeclined after the release and haveremained low
since2321, Studies on the potential sof parasitesand
nematodesin thebiologica control of Acanthacrisin
Jos, Nigeria have also been reported. These studies
showed that the presence of nematodesand insect para-
sitesrestricted ovarian devel opment infemalegrass-
hoppersand caused duggishnessin ma e grasshoppers.
Thus, these parasites may play significant roleinthe
biologica control of Acanthacris. Other biologica con-
trol programsof insect pests have been achieved out-
sideNigeria. Infact, the successful classical biologica
control of the cottony cushion scalein CdiforniaUnited
States of Americahasbrought into prominencetheuse
of parasitesand predatorsininsect pest management.
Precisdly, the Ladybird beetle, Rhodalia cardinaliswas
imported fromAustraiato control thecottony cushion
scale, lceryapurchas threatening thecitrusindustry in
Cdifornid®. Theregfter, the successful control of the
cottony cushion scale in 1889, the ladybird beetle
(Coccinellid) achieved complete control of the same
pest in 25 other countries®.

Sincetheend of thelast century, about 150 differ-
ent species of insect pests have been controlled suc-
cessfully by biologica control method. Thecontrol of
the Kenyan coffee medly bug Planococcus kenyaewith
Anagyrus sp., control of Mosguito larvae by the use of
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larvivorous fish Gambusia affinis are more ex-
amples*3l, Thelarge species of Ichneumon - fly that
preysonthelarvae of the Great Wood Wasps hasal so
been sent to New Zedland. Theselarvaeweredestroying
much val uabletimber, but were soon reduced in num-
ber by their imported enemies. Other useful insectshave
been sent to North Americaby Britain, and thesein-
cludeChdcidflies, which behavelikelchneumon - flies
indestroying larvae and eggsof harmful species®. How-
ever and disappointingly, al effortsmadeto control the
cassavagreen spider mite (Mononychel lustanajoa)=
and the obnoxious and notori ous M osquitoes biol ogi-
caly havenot yielded any functiond result. Ordinary,
onewouldthink that sudiesshouldintensively focuson
the potentialsof dragon fly to control mosquitoes. This
isbecause; any organism chosen to control mosguitoes
must haveapowerful flight and searching ability (like
the Dragonfly). Incidentdly, the possible use of dragon
fliesasnatural enemiesfor Mosguito control wasdearly
recognized but theenormousdifficultiesassociated with
the col oni zation and management of theseinsectsquickly
erased any ideafor the practical useof these predators
for Mosquito control. Indeed, theuseof Mosquito fish
(Gambusia affinis) and few other natural enemiesto
control Mosquitoesreceived enormous attention be-
tween 1900 to 1940834 but the spectacular result of
useof synthetic organicinsecticideaganst Mosguitoes,
other Flies and Lice after World War 11 quickly and
sgnificantly reduced other control strategies. Interestin
the useof biological control against pestsaroseagain
whenthearraysof chemicadsdevel oped duringthe1940s
and 1950s began to fail, due to the development of
geneticresistancein pest populations.

Sincethen, scientisshavedemonstrated the potency
of biologica control of insect pests® and much assome
trial shaverecorded tremendous successand some oth-
ersfailed, effortsshould be continued towards augment-
ingtheir efficacy through further biologica sudies.

Proper identification of sibling speciesof parasi-
toi ds during search and importation of control agents,
determinethesuccess of abiological control programs.
Morerecently, it isnow possibleto separate sibling
gpeciesof parasitoidsthroughtheuseof interndly tran-
scribed spacer 2DNA sequences of the nuclear ribo-
somal gene. Definitely, accumulated evidencesfrom
theselines, no doubt have shifted biological control re-
searchersforward beyond bio-ecologica studies.

> Rev/ew
Classical biological control

Modern quarantinelawsareintended to eliminate
theintroduction of new pests, but even now, serious
new pests, such asthe Russian Wheat Aphid, find their
way into the United States, become established and
cause damage®. Inclassical biocontrol, International
Agencies, Federal Agencies (especialy the United
States Department of Agriculture), and StateAgencies
(State Departmentsof Agricultureand the Land Grant
Universities) areresponsiblefor identifying potential
target pests, locating their natura distributions, search-
ingtheseareasfor candidate natural enemiesand intro-
ducing selected natural enemiesinto the necessary ar-
ead!. Therefore, proper authorization hasto bere-
ceived from the United States Department of Agricul-
turebefore privateindividual s or agenciescanintro-
ducenon - nativeorganisms(including natura enemies)
intoagiven area. Hence, natural enemiesmust becare-
fully screened by trained personnel under rigid quaran-
tineconditionsto be certainthat they will provide ben-
efitin controlling the target pest, they will not them-
selves become pests, and they do not harbor their own
natural enemiesthat might interferewiththear effective-
nessor that of other natural enemies.

Other approachestoinsect biological control

Thetwo other general methods of insect biological
control are ‘augmentation’ and ‘conservation’?3, The
classcd biologicd contral differsfromaugmentationand
conservation becauseit isnot directly conducted by
thefarmer or gardener rather by International, Federal
and State Agencies'®t, To many people, biological
control meansbuying and releasing beneficia natura
enemiesto control insect and mitepests. Thisapproach
isknown as augmentation. However, of these three
general approachesto insect biological control, aug-
mentation istheleast sustainablebecauseit requiresthe
regular or periodic purchase of products. Nonethel ess,
insomepest sSituationsit ishighly efficacious, cost ef-
fectiveand environmentally sound approach to pest
management. Thepracticeof augmentationisbased on
theideathat in somesituationsthereare not adequate
numbers or speciesof natural enemiesto provideopti-
mal biologica control, but that the numberscan bein-
creased (and control improved) by releases. Thisre-
quiresaready available sourceof largenumbersof natu-
ral enemies. Thisneed hasfostered the devel opment of
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companies(caledinsectaries) to produceavariety of
predatory and parasitic insects; other companies pro-
duceand market insect pathogensfor useasmicrobial
insecticides. Therearetwo genera approachesto aug-
mentation: inundativerel easesand inocul ativere eases.
Inundationinvolvesreleasing large numbersof natural
enemiesfor immediatereduction of adamaging or near
- damaging pest popul ation whileinocul ationinvolves
releasing smal numbersof natural enemiesat intervas
throughout the period of pest activity startingwhenthe
pest populationisvery low. It may interest youtolearn
that many augmentation programsdowork and are cost
effective. Regrettably, augmentation cannot beconsid-
ered the“theslver bullet” of biological control. Itisnot
fool proof, andit requiresacertainlevel of knowledge
and understandingto makeit work. Additiondly, effec-
tivecommercid natural enemiesareavailablefor only a
small percentage of dl thetypesof pestswemust man-
age. Itisthemost costly and | east sustainableform of
biological control. However, whereit doeswork, and
iscost effective, augmentation can bevery useful. Be-
S deaugmentation, conservation can dwaysberesorted
to, asabiocontrol method. Simply put, conservation of
natural enemiesmeansavoiding practiceswhichharm
natural enemiesand implementing practi ceswhich ben-
efit them!9, |t may sound like good common sense,
but thetricky part comesin understanding exactly what
practices can beintegrated into aproduction system.

CONCLUSION

Thefutureof biological control of insect pestsand
recommendation

Undoubtedly, there has been significant progress
worldwideindl areasof biocontrol. Notably, suchsig-
nificant progress has opened up new frontiersin the
exploration and selection for natural enemiesand de-
vel opment of modern technol ogy for massrearing of
both the pest and natura enemies. Thesedevelopments
haveleft bright hopefor biocontrol. In Nigeria, how-
ever, critical examination showsthat therewere some
congtraintsto previousbiocontrol programs. Nowon-
der the efficacy and stability of insect biocontrol are
described asfar - reaching and morethan can betucked
inside asubprogram in the existing National Agricul-
tural Research Ingtitutes(NARIS). At thesametime, it
ishoped that inthe nearest future, therewill beasepa

rateinstitutefor insect biological control or at least a
biologicd contral ingtituteand thiswill increasetheeffi-
cacy of biocontrol. Inaddition, itisaso hoped that the
Government will become moreresponsibleinthefu-
tureand seethe need toinvest in biocontrol. However,
challengesfor thefuture of biological control include
additiond studiestoidentify the complex of natural en-
emiesin cultivated crops, understand the biology and
popul ation dynamicsof the natura enemiesassociated
with the major pest species, and determine how the
different IPM practicescan best beused to ensuretheir
compdtibility withthenatural enemies. Alsoneeded are
studiesto evaluate theimpact of predators, parasites,
and diseasestofind waystoimprovebiologica control
through conservation, augmentation, and importation.
Investinginto having an outstanding and separate Bio-
logical Control Institutesin thethird world countries
(likeNigeria) will greetly foster researchesfromwhich
tremendous (biocontrol) benefitswill be derived.
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