Biological Control and Integrated Pest Control
in the Tropics - an Overview )
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proportion of the total population, and a socces story is partly atiribu-
o the we of pesicides. On the other hand, many devcloping countries
& serious food deficit but have & majority of the total. population engagd
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ta the Intcgratcd. control phases given by Semith (1969), is
of agricoltural pest control in both developed and developing countries of the
world. However, the impacs of the “Groen Revolution™ on plant protecrion
has had s grestest effece in the tropical and subtropical areas (Smith, 1972),
In the cumcat and worldwide siruations pertsining to crop production
system, advocations are made and emphasis given to the “alterna
methods and systems of pest conrol as opposed to e past 1l
dominared by the use of pesticides. Tronically, biological control n
pest control (IPC) have been identified among several others as such
by many, despite the fact thit these control messures have long been in
but largely aveddooked and neglected, Tt will be more appropriste to refer 1o
these pest comtrol sirategics w being the “underutilized” rather than the
“aliemnatives”, fudging from the face that many of the succesful caves of pest
control achieved theough biological control prodated the era of agrochemicals;
and the wse of the term “integrated control® was introdured ss early us 1952
(Frishie and Adkiswn, 1983) aod by Stem v al. (1939) o thoughs
Flint aod van den

use of agrochemicals, biological contral and IPC are now identif
sidered a3 alternative methods of pest control, togethes with other. non-pesiicidal
or biologically-bused control messures tenmued *parabloloical - comrol® by
Sailer (1981).

o autempis will be made here to creste more than adequate discussion
and argument which has already sppeared in the Jitcratare on the conceprs, philos-
ophies and definitions, especially when TPC and imegraied pest management
(IPM) are concerned.  While TPM will be considered here more a3 a conceptual
matter, IPC will be referred 10 and treated as one of the mast commonly
advocated factics in the agricultaral TPM systems.

Tronically again, the *rropics” fn most contexts should por sl
ot mply or be considered synonymous with the *developing” couniries nor the
*Third World® countrics, as often thought of and perceived largely in the de-
weloped countries.

While distinction was mads in dealing with IPC for the developing world,
such @ that of Brader (1979), and IPC in the developed world, no ocbvious
ditincrion along the same line has becn made in dealing with biclogical control
on u global basis. It has been a commen encounter to find that developing
countries are customasily requited ot requesied 1o prepare certsin reparts such
as a feasibiliiy nudy on pesticide usc, national profile on pess and pesticide
imansgement, and many others 1o satisfy the “ewriosliy® of counterparts
the developed world. From the developing country's point of view, such reports
from the developed countrics ste alio highly needed and should be made available
for the colleagues in the developing countries s well

Tt Js ot known bow loag sch perception will list, but one is lefi 1o
soceps wch interpresation: due mainly 1o the influebce of western tochaologies,

denote.
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' The main parpose of this paper is 10 provide @ gencral overview on the
of bislogical contzol sned IPC I the tropical counires.  As 4tated

wl or [PC programs.
done by many authors, Neverthelew, ooc most sdmir dut no’matier how
¢ “diversified they may bo, tropical coumtries in all contipente do share
¢ less common bag universal chavucterlsiics: and varying |m|. of develop:
i terms of biological control and IPC. Emphasis will be given to
and cutrent development of biological cantrol and TPC, il st
2 of biological sontrel in TPM Sysem in the developing coatiics.

Diverossm or Biorosical. Cxiaok

Bologieal i f the. topis will e o it biolopicd mune
“ihe siudy and willaion of pursite,
hes citaidered Itom

By its {nherent nasuse, biological control is incesnational in ftsclf, embeacing

bath the tropical and emperaie regions of the world, and may or may oot be s
‘confined to ceruain goopraphical aress. A world review of introduced parashics
sl peodators of asthropod pests and weeds by Clusen (1978), other pertinent
Titetatures, expecially revicws of biologieal conteal of various inscet pests and
weeds of different regions such as Rao ef of. (1971) for Soatheast Asia and the
:, Greathead (1971) for the Erbiopian toion, Liang and Hamal (1976},

Lack. :wnn. and Julian (1962) on & worldwide busis are safficient support of
sach narure, - Howener, it thoold be realied that these lneratures refer malnly

10 classical binlogical control, and paturally.occurring biol pod or namial iur»
logieal control bad not been exsensively dealth with. Classical binkogical
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programs are genecally less pursued fn the developing countrics,
exdsts a need 10 thoroughly sxplore and evaluate their native natural
which may be or are most lkely not yes identifiable in most coontries at this
sage of development
‘Taking into conderaion. ll forms and approacis 1o bisogiol wote,
<a various biological comtrol attemprs and thelr developeneat
tropical countries on a country-wide basis, as for example, are those of Ool e/ al.
(1979) for Malaysis, Baltaaar (1980) for the Philippiocs, Naporspeth (1982)
for Thailand, Napompeth (1983, 1986) for Vietnam, Kim (1984) for Kores,
and Beo (1985) aad Cock (198) for Chins, reports of this nature will serve
= useful refercnce and commuaication for biological control amang. the develop-
ing counsries. At the Firt Meeting of the South and East Asia Regional Section
(SEARS) of the Imernationsl Organization for Biologica! (}mlm[ (IOBC) held
ia Kusla Lampur in 1952, members from ofher cou
& ixview, on. biokoglal esnirol foc thel own eapictive. arens mih
Napompeth (1982} fos Thailand
In general, the development of bislogical control in the tropics has evolved
with the ageold and wraditional sgricultural practices. The use of common red
ants for the cootrol of citrus and licchi insects n China. and the wse of unts 10
secis in Yemen ca 1200 have boen documented and frequerndy
istory of bivlogical control (Doutt, 1964; DeBach,
19%4; Sinmoods, Prams and Sallr, 1976; 'van ‘den Bosch, Mesoonges
Gutierse, 1982). It was under these rath ive situations that namral

were

biobogieal eontrol with minimum effort on sugment s respomsible for pest
control, I the later days of agricultural prodction ,..\ pricr to the Introdustion
of l,n\hrut omanic pesticides wod the Green Revolution, narorally-occucring
| hod the grestest lmpact servisg 43 2 *hidder
lavisible mpu! sitoations, The existence and achicvement of
biakogcal contrls have been ovcrlooked aad moseoves neplcted
h 4 revolution. To worsen the siumation yer, mout apricalto
coatrol systeom bave adhered on pesticides to such an
cxtent that many of ihe beneficial natural enemics have been slowly bt steadily
and indi; inately destroyed. It was sot koown how many of these bencficial
crganiums could have become extinct due o the widespeead wse of pen
In our .gr;u.JmJ prodduction. systems.
i extcot of the extesmbnation of natursl enemics may be grester in the
anuupu countrics, where peaticides have been used extensively an various crops for
an smenity purpose. Forrunately, in the developing countries such extermination
g wot be that pronourced dus 19 the comanoaly expressed views such a5 the
of pe ides”, o 'pcu‘ﬂdn not available,

ey

even for intsodoction progeams invelving the ion of exotic narural nemics.
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| Using the Thind World coontries as @ “dumping ground” for pesticide
I, the developed. countrics shoukd be condemned and svoided t pesvea
extermination, oo matier bow fustfisble the
be. The

the negative impact of the ovemse and overreliince on pmlﬂdu
ed in the developed countries,

e n several countries i the tropics, and sugmentative biclogical coatrol
been wchieved in many devcloping counsrics (Hluffaker and Messenger, 19761
bi

comntries has also. boen sccomplished in many develop-

n i
tion of genstic cninesring and hnn'lmulnn i e
bl o s bl s by oy, kil | .1
y ndertaken in the developed counisics as e developing councrics

. Development of bislogical control thus averviewed indicares the extremes.
deelopment. Soch a scenario s again phenomenl for biological. conirol,
sithin fself s suicly a disipline explaioed and espousded by i Isbercat
evoperstive and collsborative: natute, eperating with 1o recogbable. national or
‘political boandaries.
For 4 considersbly long period of time and in the past the Commonwealth

 Tustitute of Biological Cnmml {CIBC) has been largely sespomsible to help pro-

mote biological control in developing countries on a globul busks especially thase
idet the Commomwealth, The US. atase and foderal agencics have abio becn
known t have extensive networks of biological control activities in other
countries wx well as those of the Amstralian Commomvealth Sciemtific and Tn-
dustrial Research The former have contributed greatly
& the impact and benefit from biological coatrol fn many developing conntries
(B (B weeld, bt the latter: soem o derive benells, up. to - vocently, largely and
enoemously for their own coantries. It is only rocently that such benefits are
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being sharcd end made svailable to the developing covntsles, whose: rescirces
in biological control are either estiemely limited or mercly lac
In the area of forcign exploration fn classical bislogieal control.
Tt was also of rexent developamenr. that deseloping countries have begua to
realize the importance of biological control. Some local governmenis st
beglnning to provide support o biologicsl control by cstablishing biological con.
trol laboratories and rescarch agecies of their own on cither u natioaal or
rogional basis, Examples of these instltutions ace the Biologieal Cantrol Labo-
mtary of the Chinese Academy of Agsicultural Scicoces in Beijing, China; th
Naticnal. Cenrer for Biologieal Conirol of the Indian Institae of Horicul
Rescarch in Bangalore, India; the National Biological Control Rescarch Ce
i cal Research Council of Thailand
k, Thailand: and the Africawide Biological Canirol Projecz (ABCP)
at the Toternational Inuinune of Tropical Agriculture (IITA) in Ihadan, Nigeria,
Prescarly the promotion of bielogieal control on  workdwide basis is being
carriod out by various institutions at the national, regional and International level
irrespective of geographical regions and countries. Outstanding among theay is
the International Organization for Biskogiesl Contsol (TOBC) with fts headh
quarters located in h, Swinerlind,  [OBC's regional sections are located
In both developed ‘and developing coantrics, und those which are currently fn
operation include the West Palacaretic Regiond] Scction (WPRS), the Ease Pa-
Iacarctic Regional Secti PRS), the South and East Asia Regional Section
(SEARS), the Nearctic Regional Section (NRS), and the Latia American Regional
Section (LAKS), while the African Regional Section and the Pacific Regional
Section are in the process of belag materialized
Recently the Food and Agriculture Organization (FAO) and the United
Mations Development Programme (UNEP) have alio contribated to the promotion
af Bological contral in developing countries. This Iy evident in’ their attempt io
prepore o bandbook o biological control originally deslgned for China fn the
FAQ/UNEP/Government of China Expert Consltation on Descloping Country
Capabilties for Biological, Control of Agriculiural Pests Mecting held at Guangs-
bou, China, in 1983, It was docided later that such a handbook Is also needed
n other developing comntrics and revisions are being made so that other
eloping countries can receive similar benefic from such achievement by FAO.
and UNEP,

DeveLonmmr oF Inteseatep Prst Cosreot (IPCH

Uniike and selative 1o biological control, whi

s international in its natare,

IPC s very spesific and highly localized. IPC can be- locationspes
s commodityapecific, aad i
specific, or cven pestpe
will differ

woll
the same commadity of crop it can be locarion
IPC. of insect pests of rice ia topical Asin
rom that in wopical Affican or Latin American countrles.  Within
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swopikal Asia, differences also exist #s far 25 IRC of Insect pests of rice n different
countrics i concerned.
IPC referred 1o in this paper will be 1PC accond the dei
by the FAO Pawl of Experts oa 1FC, | s “a pest managenent

that, in the context of the associaved environment and the popalation
the pest species, uslizes all suitable techniques and methods in as
@ manner o1 possible and maintains the pest populations
fow those cassing economic injury® [FAO, 1973), Tt will be used
ngeably with mu,;uua pest. management (IEM) as done by many
and Adidson (1985), but rather s an action for pese coatrol

i

;mm.mmmulyﬁwnmm for 3 cenuain pert it is
Jumifiable chat IPC is pooded snd suitable, or in wny nonintcgrated pest mane
‘sgement peogram where PG is uatomatically recommended for use. Narmall

Iy
. IPC. programs are recommended, designed aad tailored for the
and potentially barmful key pest ar cocasionsl pests known on cer-
and these peams always oocur in the ouibreak proportion i there

HiH
i

:
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8
g
H
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While IPC in the developed countries seems to ocoupy a very distincrive
facet of an IPM sysicm, its development especially in the US. has been bighly
suphisticate] to such an extent that its practieshility b doubsful and fts sccepta-
iy in the devcloping countreis i cven more questionsble. A similar twead of
Is also. proliferating in Eorope and Australia (Brader, 1979).
 Charactesisic of the developing couniries i the tropics are subsistence furmers,

m farmers and the so.called small farmers who form the larger proportion
of the wtal population and lack cven minimum mesns w0 underiake an TPC
method. Togerher with other prevalling sock-econorle conditions of the farns.
ens in developing councries, these exists o wide pap of IPC tochacogles
‘between them and those in the developed countrics. Any IPC method 10 be
developed for these poor farmers must take i consideration the simplicity
#nd pascsicabilivy.

Despite such a fact, according to Lowe (1982), a stage bas been resched

‘where the term TPC is commonly used by most plant protection workers in

tries throughout the woeld. This does not mean that adequate
IPC practices are commanly sed in these srcas. In fact, most IPC programs
‘curmently under way in the developiog couatries focus atiention ide
wso ani. the integration of othee pest control messurcs is subservient w pearicide
application. In contrast to Lawe (1982), who indicated that given the con-
ditions thar cxist and persist in many of thesc arems, the current position of
1PC in developing countries must be considersd 15 favorable; such IPC practioes
,llo-B b discouraped and. shandoned as much s possible for incvitably obvious

and undesieable reasons.

18

Most IPC. progricns I developing <ountries, ss well s somos i develoged
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'Fer-mdmu on pesticides as the last sesort, priority is given 10 the use of pesticides,
and an

Latin American and Asixn countrics. In a more integrated manner certain PG
programs advosate the wse of plant. resistant vaticties sogether with scheduled
spay programs, A relatively few IPC progrums known in the dewelopi

countrics of tha topic have faken o comsideration the rol o natata) sonial

%
factons at least by incorporating. the sarural enemy popalation. encouniored inio )
the pest surveillie o pest. mouituring systems. |5

The development of IPC in the sealctic sense n the tropics hay hoen tather
shuggish due 1 several reasons. Firmers wha are s accustomed 1o schodyled | .

spray programs whea pesticides are essly available would be reluctant 1o change

and odops r, expechally when they have to carry ocar rogular pest wamitor |

progrms by themselves. At times, pesticide sslespoopke do intervene foe fear

of losing their costomers. The existence and role of nataral encmics in keeping -

pest gopulation I check are also ot recopnizable readily to them nor the ex

wension workess who give them advisory sarvice I pest control. It is noe st all

uncominon ameag. many sch farmers that sometimes. they are advised w0 spray

crops. wheiieves pasmitized host insects mistaken as pests are detected in

the fields. For farmers ia areas where pesticides are. relatively scatce, most of

them woald rather sk and fnslst wpon the wse of peaticides to help relieve

thels pest problems, believing tha povicides are (be oaly av

PSR i e i
Reparts on the status of either IC or um are a5 mire In the developiag

countries as in the developed couniies. IPM current stams in US, agricultue

s given by Erishie and Adkisson (1983). While Lowe (1982) gave & relatively |

gencral but pertioeat. acouns of 1PG in developing countsies. with no reference

1 any parsiculae country, Brader (1979) ceviewed the development of 1PC using

selecied crops I selected. countries of Latin J\um {Pery, Nicarsgua, Ei Sal.

vador, G , Mexico nd Colombia), Al fvpt), Asia (China, ladia

42 Malayisr, and the Sooth Pafle regions, G TPC/IPM in

. 1981b, 1955) aad Napompeth, Remakom and
: (986) foc Thulmd . [P from e oclogin. o
furpens' perceptions and prictices in both developed and developing countries
bas been sabstancally dealt with by Tait and Napomperh (1986).

To promote and assist the developisent of IPC programs in the develo

obal Program for the Development and Application
of Incgrnied Pose Goatiol in. Agriulisce and sevenl other PAO/UNDP
Strengthening Plant Protection Projects locsted in various developing countries
ogaut the tropics. The intercountry programs under FAOJUNEP, some
aed and implemeated, arc tho Near Eme inercountry program for cotton,
adiog Pukistan, Irsq, Syris, and Turkep;. the Afsican intereos




— i

| foe cotion, with major cmphusis on Egypt and Sudan; the Latln American fncer

mm for cotton, including Mexico, EI Salvador, Guaterala, Colombis,
and he Southcast Asia intercountry program for rice,

emum " Bagladet, Indls, ndoacse, Maayss, Philippioe, Sl um ml

Thailand: the Sabel intercountry program for basic food ctops covering

a:}.&, Maneitanin, Sencyal, Gambia, Mall, Upper Volta, Niger, i o

| Gumamer STaTus oF Browoaiear, Corxor. 1w IPM Svstoas
In it geoerally and scdemically sccepred eoncepes, i it exits, biokgical
a8 the

 companent of IPC in sgriculuoral 1PM syvicans, hen
‘cantrol docs net exist or docs exist bat fs not adequarcly cffecsive, tha it ecald
underestimated. The peneral wend of development of binlogical control and
in the mm seems to differ w0 .,u; extent when compatbson 1s made
the schicvements. In_developed and developing countrics. Homwever,
6 gl oz T TEAN i 3o both developed and
developing low the common trend of development and shase
~ similac obsiscles, which may b- different only in serms of magnitode.
9 As poinred out carler by Smith (1972), the biotic elements of pupulation
7 ugnuo- Have dmtuped and have become dominant in regulation o tropical
~ and subtropical  result of evolusion aver cons; there is thas # special
oppoctunity fo: TP dppooch, uellic Hologieal conol sosmeocass in trepieal
- md subtsopical countties.  Huffaker (1983) pave an emtomological perspective
‘of biological control in an IPM system in the USS, context which may pot differ
| moch from thow prevallng I the developing counies.  Klasen (1981)
emphasized that high priority should be given 10 system research to optimbe
the joint wee of bickegical control agents with other control methods in TPM
pymema for fnsect pents, plint pathogens, nematodes, and weeds. A brief over-
view of the carrent starus and funure prospecis of biolgical control In agricul-
iral [P systems was also given by Taober, Hoy and Herimg (19851, In the
nitse of its development, it refers to the adaprarion of 1 parti
‘a6 iokogial conrrol within IPM 1o specific agicultural conditions.
ovolve miltiple pest sicustions and the integaaticn of biologial control. with
W—w}- tactics such as cultural, plant resistance ind chemical ‘control, i @

TR o o ki ool o il oot i TF ik

in the
RS, Ghmtacdes wre ot charsceriii of e tsoplal couniales, But are abo betng
“Caperienced in the developed countrics s well. Aa pointed ot by Klsen
{1981), blologksl ool has been bnsdequatly studed, and biologial comrol
Bt Bive v sroilied Tigely - an e fn themselves rétter’ thacy & Smsrglitic
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components within IPM. syatems, It has abo been well ackaowledged that
biological contol in amy form, natural, sugmentative, or classical, shoald be
key component i the IPM sysems whencver it doos exist. Thus there is o
need o take n sccond look ai sany if nor mose of the biological coniral inves
gations in the past and n the futute and search for 3 clue to make them more
sypéxgistic 1o IPM. In addition, a remacked by Huffuker (1985), biological
control can be either a past of an TPM program or, at times, of great practical
utllity standing alonc, a5 has been the case with many outstunding. examples of
<assical biologieal control.

Further, as stated by Tavber, Hoy and Hetang (1985), biologles] contral
and IPM, togethes and separately, face serions peoblems. These originate from
the lack of fundamental biological data and the lack of knowledge necessary to
develop exonomically and environmentally sound crop and nimal prodoction
syscems, and the problems have threc dimensions: 1) developing efficient und
eifective biolopical control methods, 2) expanding and integrating bialogical
coatrol into IPM systems, snd 3) providing the scientific, social, economic and
siucatioaal framework for public acceptunce of biologically based TP techniques
in agricaltunal production.  These: characreristics of the <urrent status of bio-
fogical contrel In agrlcultural TPM systems in the developad countsies are nev-
ertheless. applicable and equally shared amang the developing countcies in the
tropic,

Conciusioms asp FUTURE Proseects

As sggesied in the theme of this conference: From chemical to new
ical technologies in agricultuse fn the tropics, the wind of change is brecring
through developing countries in the area of agricultural prodocrion, expecilly in
the area of integrated pest management (IPM).  Any attempt by the developel
countries o the developing untries themsekves 1o increascthe twial dependence
on pestickles in pest conwrol In the “dumping ground” countries should be
discoutsged and prohibited. To accommodate the solution to pest prablems, pro-
visions should be made in wuch o way. that the developing eonntries subscribe
gt theic
iy  the incorparation of biological eantrol. componeats: ko the
This will be certainly.of  direct benefit 1o them as viewed from
various cavitonmental, econamic and social poiats of view
The development of bikgical coatrol and integrated pest control (IPC) fn
the tropical coumries st say race is alio 1aking the Hght gath and direction

many parss of the workd ke fts awn natural course

and expedice such an abjective, = adequite suppore. should. be pro
prevent it from being stagnated and underexploited as in the recent. pas
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the reign of the first “Green Revolution™. 1t is only whea these basic conditions.
.,d recquirements are met and fulfifled that the devclopmen of biologically sound

PG programs in developing countries in the topics will be posible. Suppor:
from the pablic and sdeministrators is also essential, They g
thar the avernse of bialogical contra] dad biclogécally based pest control methods
will wot be detrimental to the environmene and their overose’ should’ be
encoursged and promosed 1o the fullest extent. Tt will be then that the second
Green Revolution will be fully materialized.
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