REUBEN OLEMBO (*)
Environmentally Dangerous Products (*)

Introduction

The theme of this sympostom “Towards o wcond greca revohution: from
chetiical 1o new biological teshalgues in sgrieslmre in the tropies” opens up
an opporsunity for this paper 1o briefly sddress the brosd aspects of
substinces partioularly those that ate desceibad a “cnvironmentally dangerous
chemical substances* emphasizing specific points and fssues which arise for environ-
facotal aed hiusman bealih in the wse of agrochemicals as nations and istenational
Bodies intensily effosts. 10 increase agriculrural peoduction to meet rising demands
foe food and fibre. Wik are oppertunisies 10 integrate with
pication Giles coatiol methods that; e o ot o
fa oider o minimize cavirormental risks. A special dimension of this paper is
the review of some of the promising lines in the new science of blotechnology with
2 view £ singling out those with potential impacts for sustainable food peoduction
and environmental management. The closing temarks cxamine the current role
‘of the international community, patticularly the United Nations system, in deslgning
progrummes addresing some of the eavironmentsl challenges posed by chemical
pesticde pollution,

1. Crmanear SussTances

A literature review ensbles a rough estimate of the vasious kinds of chemicals
currently circulated into nature a5 a resule of rechnological advances to be placed
% approximately five million, sbout 70,000 of which are marketed, cither in'com-
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mescialy quaatities, of I Inwermedisre waste products e labocatary
chemicals that do not directly feadh the public, Many of these products are
Ingredients in miztures, solutions, powdecs and otber produets. The organic

chemicals scctar produces severa] produc chemicals in largesenle
continuious process plants, converts primary chemicals by chemical reaction into
secandaty or intermediste matecials downstream into 8 buge array of final products
such 15 pharmaceuticals, fine chemicals, pesticides, plastics, clastemess of syntheric
dererpents.

With the incresse in the production and use of chemical compounds, man
could beoome more and more exposed 10 varying degrees of wicity and other
deleserianss effects which seveaal of theic
is stll nevessary I order 10 cluckdate the different. pathways and fares of wxie
chemiculs in the environment, the routes of chesmicals (5 the food chain, and the
bealth basmrds resulting from these chemicals. Tn the ¢asc of many chemicals,
it i gull Bt knowen b far man is a¢ risk from exposure 10 very low concencrations
ower a lifetime. We know from the experience of people wha have been exposed
10 spesific. compancts 3t work. W know, too, that wver longer periods some
can eause cancer, delayed nervous dumage, malformaions in asborn children, and
smutagenic changes that ould prodace disabilivy and disease in futire generations.
Many other chemicals arc Tkely to have similar cffects, but becsuse theso take
time to show and their cumees are hard 1. pinpoiat, we do not yes precisely know
shich substances arc the dangerons ons, of which ate more dangerouy than the
others. Morcover, ooce the chemicals are in the cavironment, they spread in
vty eomplex way uad may be comveried into other substances. which have different
effects, I al i the speil .
and prescribe elimination or cenizol messuses.

A most worrisome feature, of the problem is how o handle the enomous
smount of the huzardous waste penessted by the chemical ndustry. Bad disposal
can make a relatively harmless substance trogblesome, {f not dangerous, while if
 hazsrdoas waste s propedy treated, it will probubly be safer than many others
that are pot officially classifisd - potential dangess. Laod is increasingly wsed
& a bazardoos wste disporal medium. Key to the proper wse of land for this
pupose ia an adequate undersianding of the assimilative capacity of the soil, Equal-
Iy important are the cavironmental criterin or limits that should be used to assute
that land is ot sbused when it is uicd for waste management. There atc varying
opinions on the advisdbility of using land for waste disposal. Some feel that smy
fntroskscion of material from an anthropogenic seusce into a aatural system will
<cause 4 imeversible change from the manual condition which can be permancotly
dangerous. Before one chooses which srgument to favour, Information is required
on the degradation, il diffusion, L
wransport and fate of constitueats in the wastes and residues which pesd to be
managed. Then, of cousse, there ure the special problems posed by transboundary
pollucant exchanges, the most inscactsble arising from those that are emsily pushed
it the air and carried by the winds. Salphur and sitrogen oxides, carbon dioxide
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and similas chemicals raise global issacs of acid rain, ozone Iyee depletion and
elimatic change, for which slutions can oaly be generated 1f there is better inter-
national cooperation and understanding.

We can classify o namber of chemicals as dangerous in a global sense oo
varions grounds. In one semie; being aitborne, their environmentl effects are
transfronticr and widespread. Oxides of nitrogen and sulphur diozide and their
deslvatives and similas tosic piscs can be vicwod in this seme. A sexand criegory
of globally dangerous substances are pollutant loals of industrial wastewaters such
a5 beavy mectals of mercury and Joad, whose effects are widsly distibuted with
imilar consuences. The elfects of many other wellkaown pollutants are, how-
‘ever, restricted and arex specific, The o effects of chemical pestiides, fersilizers,
and floarides fall in this category.

What do we understand as environmentally dangerous substinces?

A simple operational definition should include all robstances which enter
the environment 45 the product or the by-product of human sccvities, that sppear

1 pose, directly or inditcerly, & real and urpens threat fo man and the coviron-
ment, and whose climination from the environment at the momeat i time,
€an caly be accomplished in technological s well a1 management/economic
terms with difficulty.

For & chemical substance 10 be dangerons either in a global or in 1 restricted
Tocal seie, ceriain criieria ace imporiani o considert (1) mamufactare, diseribution
and relesse, (1) sccondary substances; (i) persistence in the environment; (iv)
bio-accomalation; iv) popalation 4t risk; (vi) toxicity, and (vii) the effecs of
the ehemical product in question, on the physical cavironment.

Clearly, the main purpose behind operstionl eritetivsetting s, inter afia,
10 identify chemicals which exist in the eovirnment, which of thess are
pervasively pessisient and are widely disseminated, and lsssy, which oncs belive
i such & way a3 to place human and ¢avironmental healthy ar risk

For the purpose of this paper, some of the shove will be bricfly discussod.

Manufacture, distribution and release of chemical substaoces are importsat
wong othes things, these parsmeters point. 10 the gevgraphical spresd
of the chemical in question, its dispersion and distribution nd. the Jikelibood
that kncoessed demand for the produces will furiher aggravate thelr environ-
meanal load, Widespread iclease of chemicals in the cvironmeat. alwas denotes
the possibility of exposure of a large number of organisms, ecosystems and haman
Bopoluens 1o thae chemicah, renilag a gany Batusces i bewcutmlition

of the chemicals in varioas organiems. It musz, however, be noted that a toxie
chemical may ot always auromatically. produse adverse buman health o¢ eaviroa-
mental effects when relezsed into the eavironment; toxicity coly refers 1o the
poteatisl of a chemical subsiance 1o cause harm fn organisns.

In pelaciple, therelore, the hazard of danger of a chemical can only be
sspssscd properly if two types of Information ure available: dats on environmental
wecurrence and distribution, from which the degree and timecoutse of exposure
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Fig 1 - A flow chart showing the peogress of air palluants from sources 1o reveptors.
{Soaree: Shaw w0d Mun, 1571)

of man and other org
to & variety of organims
In the case of aibome pollutants, the magnitude of the problem i dependeat
upon thice Factots: the volume and natore of emissions, aunosphesic processes
and seceptors at tsk. An air qualiry sysiem is sharwn in the scheine of Figare 1
from emissions o pollution receptoss. Both the cmissioos and the atmosphere
form Entegral parts of the sysiem, which detesmine the Tate and extent of
smbicat concentrutions. of pollutaats affecting the popalatons at sisk. Figure 2
15 some of their effects. Tt should be notod that a3 in the case of oaone,
the sabstance fiself miy not emery the direct effect, but when it reacts with
another, a hedlth hazaed occurs. The resubs of the reaction of azone with hydro-
carbons can be frvitating substances such us formaklehyde, peronpbenzog] niteate
(PBM), perosyacetyl nitrate (PAN) and serolein. Ogane can cause chest constric:
tion, irrhation of the mucons membrancs, headache, covghing and exhaustian.
It also damaages matesials such s rubbes, coitaa, aylon and polyeser. Ozane and
PAN have been sssociated with increases n asthma armacks and also can cunse
serious damage o plaats, sesulting in soch symptoms as leaf lesions and rednced
gl i Wil wcinioy o it staciics of ozome and hydrocarbons
in the popularly known smog phenom
b i ki Mt Ak ewladon o
al, information o the toxicity of chemicals it derived from
jes carried out undec lsboratocy conditions, cpidemiological
on moahamsa populations in the ficld. Of special concer
are longiterm irreversible health elfects In man end other species. In man,
these health effects include impairment of virious organ functions sch ss the
aervous system, liver, kidacy, ctc., behavioural, reproductive and geaetic effects,
and carcinogenicity. (Figure 4)
On the other hand, chemicals may ot exert disect toxic effects on man or
other spocics, but may, instead, affect some ablotic parumeter of the environment
such us temperature, saiafall or nutrienr availability

s caa be estimaed; and data on the chemical tosicity
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Pig 2 - Sousces, pollunns, clferns. (Adigeed from RA, Carpenser sod S. Sanl, 1983),

Fig. 3 - Summary of the phosachemical smog. reaction
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2. Deverornw CounTaies avo T Ny

Between 1990 and 1953, population in developing countis increased by
n average of 1.2% and 3.0%. Tor Aftica, the continent with the highest
population grewth rate of 3.2%, the 1980 poplation of 500 millien is cxpected
in reach 1.3 hillion by the year 2025, Globally,
the.6 billion maik already by the: yosr 2000,
o growth is one of the greatest challenges for mas,
4 o ) e S el
sgricultoral and bealth workers and Gorern-
e dervcidog romaeccs sl
ing demand for energy,
ies have increasingly

meet the ever-iner
developing cou

varieties

the ntrodoction of kighyicld pl
the cxpansion of arsble laed through reclamation o
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i) nereasing land productviry theoagh irmgarion, snd
() imensive wse of agrochemicals - chemical pesticides and ferilizers.

Because of the imporsant role played by chemical prsticides in public beslth
snd agriculture and bow they have helped to improve the quality of peopkes in
devcloped wocictics, many develaping couniries are placiog oa them Increasing
reliance 10 do the trick in their battle ugainst poverty, discisc and bunger. Indeed,
n Increasing cases, pesticides have helpad prevent untold misery. in many teopisal
have been and contisut 1o be extenrively used
vectar of malaria and other vectors soch as the
sl host vector of schistosomiasis and in. this sente have conrributed some exteat
ta the stoady increase in world population while making scosssible lage tracts
of fertlle Jand previoasty plagued by dnamu; insects, particalatly in the caic
of the tsctse vector of trypanosomi and releasing the lansd for agriculrursl
activities. In crop production, h:dmdc. fungidde and insecticide wse has
continued 1o expand, while in food stomge, rodeaticides nd fungicides have
played mealmgl) lnlponlm role o the destruction of myeotoxins or the
haman discase can rodents. The rale of these chemicals in agricultutal
production ol B nd vy, Senl . Hinly 10 contlas b5, expend, 10
Jeast In. the develoging countries even though the prester severity and complesity
ol st peoblems T the s m.i\rn!z that lnsses, especially ia green evolution
crops, continze 10 of the pesticides siill go 1o cash crops.

Metrorbelens lodicutlon see \qu basic food crops. will become substantive
comsumers a5 years go by, as thers is socm for substntie seving of barvesis
Alreads, tice is a major wockd consumer of pesticide chemicals, which, as Figare 3
shaws, in 1978 experienced losses of up 1o 48% in Asia alooe ausibutable w0
dhiseascs, weeds and insects.

Became of the likely growth In pesticide. use in developlng countries, it is
pradent 1o review what is known of the negative phenomcna of both » direct
and indirect. nature which vesalt fron largescale use of pesticides in agriculiuzal
production and public bealth, 4o that planners can carestly examine alicrnative
pest control strutegies In torms of the biological limits 10 their lang term sustain-
abilliry and also in terms of their cost-cffectiveness for society, and actively promote:
chforts secking new. ways to manage pesss and pootect agricultural peoductiviry.

21 The Green Revolution and oversimplification. of sgroccosysiems

The green revolution, which cusentially opcrates #s o menoculwre, is fast
replacing older and more divessified ogricaluuml systems i hows erobnd In
dercloping countries over countless crop cyeles,  Local farmens have decp and
intimate Inslghts into the relationship berween their local eaviconmental condirions
andd paticens of crop growth and yickl, and are adept in designing simple but
practial techmological packages. minimising tisks and ensuing, slbeit low level,
yields from their Gelds, This knowledge has nat bocn hamessed a3 the cropping
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Fig, 5 - Booakdoen of rice kosses by region (Nowe Avia 1/100h Seale)

therctoce comes with
ieation of the cropping
xqum All these changes can, and mum do, lead 1o incrensed pest problems,
becuuse inects arc efficient cploiters of i
with grestes pest poplations, ever i
of chemicals are requircd, thus compounding environmental &
Mareover, application prescriptions and formulations d pesticides (type,
dosage, mode of application, etc) da not on
ihe wide variability nicurs and funciion geographisally; Con
Iy, a form of pesticide applica b scems 10 be efficent nnd safe in one may
oot necessarily be efficacions when applicd 1o another ecorystems in a different
soographic serting even on

2.2 Buildwp of pesticide resistance

Duc to their great capacity for adaptation to meet new ccological challeoges,
many insects are today known o be sble 1o face chemical pesticides and even
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withstand them. Foe exsmple, many pests sttacking cotton and rice are no longer
controlled by chemical, By 1980 there were over 480 recognieed cases of
resisunce by arthtopods of ayricultural, medical ér veterinary importance. Since
then, more species have been reported 1o have developed resistance aad/or multiple
resistance. [ 1983, ihe World Healih Onganization reported that resistance had
spread o all the commanly uvsed clawses of pesticide componds, such s organo-
ehlorines, including DT and dieldrin/HCH groups, organophosphares, carbamates
and even pyreshroids. Further Iuboratory selections have given evidence
posential resbitance developmeat in the bacicrial larvicide Racillur thuringicmsis
seroqype H-14, one of the most promising biclogiesl cantrol tols of the 1980's,
In the majority of the caes where discase vectors are teported 1o have

resistance, che main cuse has boen wntrbured 1o the large-scale. application of
pesticides for crop produetion.

The impaci on haman health of pesticide resistance in vectors is of greatest
significance in developing countrics. Insecticides are. the main methad of control
of vecton of tropical diseases such as malaria, yellow fever, sleeping sickness,
Filarinsis, the leishmaniases, and onchocerciasis. The rising incidence of resistance
to pesticides iy thercfore reducing the choice of eifective compounds for. veetor
contral, & situation that Is steadily worscning.

23 Qutbreaks of secondary pests

A chemical pessicide may effectively contzol & pest but soon sfterwards there
may be 4 dismaying eutbseak of another quite different pest, which hitherio had
been kaawn, bt had been relatively harmless. This disater is due to the chemieal
killing. ot oaly of the first pest, bt alsa of ober, inconspicuous insects
which had by checks and balances kept down the members of the socond
species. With the removal of theie enemies, the abundant reproductive capacity
eharacteriste of imests allows the second spesies to build up to some dungerous
sumbers in ooly & shori time. This is the way in which more than one new
pest may arise. In Nicaragua two to three decades ago, for example, the cotion
farmers had 1o contend with ooly two species of esterpillazs. Now, os a result
of pesticide applicaions, they have more than ten different species ro contral.

2.4 Destabilination of ccologice! regalaory mechenisoes

While & pesticide may have initial soccess against  pest, a farmer’s complacency
may soan disappear when be potes that the pesis’ or vecion oumbers ace rocketing
back 10 a3 bad or worse than before. This can happen when the chemical kills off
eatural enemsics of the pest o weetors s well as the pest/vector itelf, Firsdy, the
pesticide. teeaumear does not kil ll the individuale of the pest or wector withia
the area of applicarion but coly # proportion, sometimes. relatively smal, of it
‘population. Secondly, the control area may be rednvaded from unspraved arcas.
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Thus, the reinfoscenents of the pest or vector, baving 0o nararal enemies (@ check
them in the sprayed area, multiply enormously.

25 Pollinator mortality

Polinator mortality caused by pesticider s 2 sobject of considerable impor
les are tesead for honey-bos wxicity; however,
s L Ve ottt
elde susceptibility may vary widely. Moreover, under much
siruations, many more species of nsects are known to act as pollinators. Tncreased
martality in native pollinator species may affest the seproductive success of x
wide varicty of glants and trces, and hence the porcatial fmpact of incressed
pollingior moriality from pesticide applications in agro-cevsystems. and. forestey

maybe significant

tance and interest. Many pe

iour and collulose breakdown

26 Effectr on mitrific

Pestichdes may bave profound effects oa communities of soil microorganisms.
ey bacteria are capible of membolising pesticdes. However, decressed
rification snd. cellulose breakdown have also been recorded and reduced cates
of liter decomposition have bosa messured in DDT contaminaied soil in abandancs

Possibly mare importunt arc
lications nl fungicides.

7

sach 23 benomyl, the i fungi decreased but that at
the same time 4 conskderable lncrease of other fungal discases ocrred

2.7 Effects o frrigation cansls

Hesbikdes e wied on both ugultunl s ronagrknlerl fand, including
waterways, roads snd o { pani scem s the we of herbicides In
for rice pest con e r.«-!w_u kill the plants in sits, The death
2o docey of the wegetation In the watee s kel t altr dissoleed cxygen, nutrent
and ather chernical parameters. of the water subsirate affecting the animal com-
munity that depends upon the vegeration for'food, shelier and brosding sites.
Regrowth of vegettion following herbicide spplication is often eliminarod or
00 tan bave profound and permanent effects on both
althongh - cerain, instances  the removal of
al by allowing increased light
ate use of herbicides In or near
senmltive ecosyscems, such vs. mangroves, should be viewsd with concern.
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28 Pusticides and the buman food chain

g Man s expascd 1o chemicals in three main ways — by inbalation, by [ngestion
and through contac with his bady surface. As far o the general population is
concemned, food (incloding. drinking water) is the major source of exposire 1o
ot toxle chemicals. Thess substunces teach buman food by many roates. Some

WA,

plants and thence, via herbivorous animals, to meat or milk. Strictly speaking, &
food chuln is w sequence of the latter Kiad, sad discussion of walc chemicals and
buman food chains should always conceittrare on the circumsiances under which
potentially harardous materials resch man via intermediste. arganisms,

Pesticide chemicals present in food and water can be derived from a vasiety
of sources: (i) throuh direct deposts onto the. aceial parts of food plnts during

i s residues. 1aken up from the soil or irvigation wter
(i) pesidues taken up frorn the sguatic environment
by fish and other aquatic organisms, fiv) residues of agrienlmeal pesticides and
metabolites, and breakdown products thereof, and (v) pesticide residues present in
river or sream water used for deinking.

It o wcd with ot of cerminty that there e abwolutely no safe
pessicides; thus the term "safery” when ateributed to a peaticide, is oaly elative.
There are, however safe methods of application.

As 2 general rule, undesirable effects of pesticides are a result of insufficient
¢fforts o optimize the selectivity of the control methods applicd. Tt has. been
estimated that in general only five per cent of the pesticide applied reaches the
targer pests o vectors, the cest drifting away into other parts of the ecosystem
and obviously affecting pon-target species. A case In poiat is the aerlal application
techuique. Another example i pesticide ueage In the aquatic envirooment by
whatever means. Tt goes without saying. therefore, that the seloctiviry of chemical
control metheds can often be markedly ionproved by proper choice of formulation
and application techniques a5 well a5 by the judicious selection nd use of the
pesticide Inself.

3. Awticiating Envisosninca Risks m Pruseune DEveLorsmsT Projecrs
Cowraiive Pest Contror E

Tn planaing an irrigation, sgriculturl, or sculement project, one needs 1o
conskdr I cvancs e ange of pen problemns kel to ocsur, wnd the esosomies
of their conrrol, Al of this d ing of the waditional

of the professionals who plan lirgeseale projects and invoking team-work in pest
mansgement programmes. Each professional who is 10 be involved in projet
planning could detract from schicving wholesome beaefits from the results of
the dmplemenied project.




3.1 Econamic Planners

When cconomists consider an investment in an irrigation or agriculrursd
projoct, their analysis should include the project’s direct benefiz m the welfare
of the people through increased prodoctivity of crops, and also the indirect benefits
or damages through changes in the people’s health. The cost of pest cantrel and
the value of improved productivity can cach be prodicted with some accuracy.
Although public health benefits and damages are niove difficult to predict, systematic
explicit analysis shoukd enable: the planer 1o make rough spproximations. - Then
possible changes in the project 10 avoid or remedy damages may be evaluated and
compared In & more complete economic appraisal

32 Dum Coustruciion Engincer:

The eaginees's assignment should fnchude considerstion of the range of sockal,
coononic, und cavicoomeatal comeguences of bulling 3 dim and asociaed
strucrures. These include fssues of lanid use, displacement of homes
and communities, and the health awd, resuliing from the storage of waser,
The engineer should be involved in plans to coatrol cosding of pests

tescrvoic and in precautions for limiting the cxposuse of the construction labar
foree 10 bealth hazards

3.3 Irrigation Engineers

s should be concemned with the whole range of impacts
ton projects, Water is becoming an increasingly valuable
resource, and irs cfficient and conservative use not only will prevent waterlogging
o soils from overirrigation but also decrease the breeding places of fmsect vectore
R i sl e e
responsible for schistosomiasis.

34 Agrowamists

Although eropping systems are the foremost concern of sgroaomists, they st
be aware that waier control iy essendial for environmental mansgement of both
health and sgricultural pests

3.5 Project Admisistrators

Adsiaisiors ase wnally geeralss with wide experience in destlopment
planning, In the site sclecsion and planaing phaser, they should seck out and be
gukded by the rechnical advice of pert manmpemea experts and poblc health
profesionals. A major contribuion they cun riake 1o the project i to assure that




. Facwors shat descamine the exonienié threshold for o placi discme post. Economic
The population level of a past that produces disage el In valoc 10 the cont

g 6
threboid =
of preventing the damage. (Adspted oo PW. Wesshesky, 1983)

conpetent pest coniro! cxperts are engaged to monitor pest problems and devise
effective conttol programmes.

36 Sociologinrs

In & development project, emphasis should be placed on helping the residenss
assume responsibility in their daily lives for management of the environment,
including pests. The saclologist can develop ways to edocate the people regarding
the relationships between cavironmental conditions and pess problems.

3.7 Public Hedlth Administratars

16 u mufor project is contemplated, such s for a new setlement ares, then
public bealth experts shoold be called in 4t an early stage 10 consider health
hazards. sssociared with potential pest problems. They would be respansible for
coondinating the work of malaciologiets, cntomolegists, sanitay engineers, and pest

i expects o devlse pest control programmes. approgeiate. for local
circomsrances.
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Juweios Pusicme Use: Tis Cast o Trecearsn Pest MAKAGEMENT
Strateotss (IPM)

iew of the dangers posed by indi
te, incressed sieniion must co

inimire uman and
 smansgement

compatible 1 maner as possible with a view to maintining the pest populations
8 Jevels below those cuoning ccooenic njury”. The fandameotal idea of aa TPM
Progea it is more than & pest control wing » conbinatin of
techniques to nabuce pest population levels. Under an i Pt st
syuem, ¢ontrol measures, ticularly through chemic w||\ nly be
i . b s s e ctof g s sl
the soral damage, converted in mametary terms, thae the pest species in question ds
Iy t0 cunse {oconomic threshold). IPM comprises measres such s bost plant
istance; cult ices, the wie of matural en pesticides uad the
Fegulaory systems of quatantin, Befor any techaique Is wsed,
l available and techaically kl!d\l: control methods
» .lmul theit biokogical and
Az an s of iy p\mmg R

cation of |
e TPM manager con:
he light of what is ki
seek to mob
package, be
of IPM options \m in the wiys G can
limitiag forees In the ecasystem that serve: to provide natural
of inwect pest populations. Comversely, an IPM ,-.wm.u.e should aveid In-
comparible combinations of cantral methods, cipect e of a technique that
my. nbiis o desroy the el oot it alcady €xit B the pe—

A wellplanned TPM programme will have the following components:

— Gonceprual model which relares altéraai control tactics 1o current
undersianding of theis effects on the pest. The model should shorw the impact on
the pes of the range of posible prgra: Compabents, envitonpents] varision,
crop conditions, and alter:

aystem for determining the state of the pest
popalation at vatious times and the level of coonomic dacage cassed by # partlcalar
pest over 4 period of time,

— Environmental. monitoring system foe thase festures of the enviromment
that are known ar suspected 1o influcnce the pest population.

— Implementation plan to guide the choice as well as the operstion of the
warious alternative control tactics,

The components of an IPM programme ste interrel
conslderation of costeffectiveness in every stcp of progeamme d
the fundamental goal of IPM is to lower the popal
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of time longer than & single outbreak, shortterm action should be past of a loger-
temm IPM surategy.

“The difficulties of developing 1PM systems for major pests are wellknown
and can only be overcome by extemsive research programimes, demanstration and
actual graded and gradual inteoduction into national practices. The cifors of the
Food and Agriculiural Organization of the United Natiaas and the United Nations
rmmmu Programme to stimulite wide applicasion of TPM pilot
n programmes, traiving nnd dissemination of adoquite information
shmu 1 et 0 il e Y

5. BuworcivoLooy: New Prosusen Lisw?

51 Biotechvalogy in agricultarsl productivity

Agticultural desclopment s faced with two paradosical and, in preseat

dising populstion and ar the same time be enviroamenially sustalnable. Many
cureent practices fall shoct of adequately addressing and harmonls
radoses. Can bisecheology, the newest and perhaps the most cxciting of ‘the
todern seicarific breskthroughs, belp meet these rwin objectives?

Iy o doubt of the porentisl of biviechnologies £ masy wpriculiural
aress. 1§ semsitively developed and deploped, ey may well belp cicumvent some
of the key problems of the Green Revolution just discussed sbove, Their full
poteatial may begin to bear o such maiers w2

2) the disgnosis, prevention, and cantrol of saimal disesses — using monoclonal
sntibody (echnology to disgnose, manitor, and research animal disease, and genetic
engineering to expand the sange of viccines and other animal health care producrs.

b) animal nuirition and growih promodion — thicugh the use of sach. bio-
techaclogy products ss growth bormanes and food additives; and

&) the geocsic improvement of animal breds — e, the tranles of genes
betwesn diffesent aniuial broods

d) the improvement of specific plant characteristics — llvlm.h the introduc-
tian or mlulpuhurm of genes conlerring resistance to disease o eavisonmental
factors, incressing the amount anc q-uﬂm iy e ey e o
o incresing phatosynihesis elficiency; and

¢) the genetic manipulation of miszourganisi — i, whether 1o eabance the
nstural procosses of nitrogen fixation, to produce insecticides, to control plant
discases o promote plaat giowih.

As Jack Doyle, the Director of the Agriculmural Resources Project for the
United States Eavironmental Palicy Tnstitute, for cxample, wroce in Altered Hersest
we are *in the midt of  revolution in sgriculeure, @ revolution that will create an
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enormous new warce of wealth — and pawer — in oar mos bask industey: the
raking of food”

Tnderd, these arc potentially powerful new sechnologies, and It s vitally
impocant chat they be fully harnessed in the bautle w increase the agricultural
production in developing conn n. thelr lmplications for the en
and pustalnable development E
e bt “Ually fha, rrrrn Revolution techaclogy ol
the public research system”, us Calgene President Dr. Robe ims
nosed, “the ymongest programmes in biotechnology are in the hands of commerdial
sectar. sborstories. How will thei propriesry technical abilitics be biought to
commercially untewasding bu highly vital improvement of sgriculure
velopiag nations?®. How will this. Jodging of the 'product
agriculture In the hands of a few powerful commercial <ot
0 the millions of poversy-siddden small farmers thas consitute the bulk of Third
World agricultural producers? And how will this wmh which bullds upon
40 alvealy wechnology overburdened poduciion sysiem avoid driving agricultuse
into & more highstrong.condition, valnerable to all sorts of monkey-wrenching
factors, volatlity and costs?

52 Specialty Chenvicals

One of the major concems for maost developing countries, at least as far as
the impact of biotechnology on the specialty chemicals sector i concerned, focuses
on the possible displacement of Third Woeld products by biosynihetic sibstitates

produced in biorescton in the developed countrics. Anther wny of loking at
this problem weuld be 10 sk whether biotecknalogy could provide. compensatory
routes by which developing countrics conld add value to their commadity products
peier to expor.

Some pantkula chemicals can now Bc readily marketed a5 producs of bio-
technology results. Thiese Include such produsts a5 amino acids, enzymes, vitamins,
comples lipids and aromatic compornde. e international markes for amino acid ix
dominated by such Japanesc companies a5 Afinomoto and Kyows Hakko,
Fermentation is used in producing such key amino ocids as glutamic acid, lysine
and phenylalanine — this last being & component of the sugar substituie, aspart-
ame. The lmpact of sugsc sbstitutes dlustrates the way that displacement of

imary products by biowyothetics ean work, possibly to the detriment of age-
cultural development in the developing countrics...

More worrying for developing countries, however, could be developments
which Jead directly 10 laboratory produced consumer producis. One Amesican
company has patented a micwobial process for producing cocos buttes, a5 an
ahernative to imports from tro rod: The meshod involves cultivating
yeass with emlsion of fany acids. - However, she low price
mabes thi A Jopancse Fuji Oil, had earlier patented
# diffesent microbial route to cocon butter.
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Another Amesican company, mesowhie, has been ivestigating waps in
which tempeate crop plaats could be persuaded to produce shutitates for coconar
aad palms kemel oils. There has also been  good deal of activity in the flavours
and fragrances field. Pfizer, for example, patented a microblal route w0 carvone,
4 mafor coostivient of spearmint oll, although the company later dropped the
rescarch project. The process used the sewage bactesium, Preadomanss. Four
companies ate already working on flavours and fragrance tacgets. The potential
for long.term threat 10 & pumber of bighevalue exports from developing countries
is thus clear.

53 Biotechuologier sxd Encironments! Mansgement

The bulk of the debute about biotechnology and the environmeat hat been
o the importaat question of its fmplications for eavisonimental stablity maa
than the applications of quality
this is desgrite the fact that the First patent ever awarded for s genetically :qymaul
microorganism, swarded 10 Dr. Anunds Chakrabarty of Genersl Electric, covered
 microbe parposedesigned 10 tackle an envisonmental problem. More specificaly,
it was designed to biodeprade spilled ol Subsequent developaents have now
unearthd pew iniceobial strains able to degrade 4 prowing range of potential
pollutanis. Combining okbsiyle broeding methods with new genetie engineering
techaiques, Chakiabarty and his colleagues 4 the University of [linois announced
in 1981 that they had crested u buctesiom sehich can Iive on & diet of toxic
chemicals, including the herbicide 2,4,5T. Some maket suxlies have peedicied
that envitonmental applications of biotochaology will be among the fatest growing.
One study, by Business Communicatians Co., forecast that, while the toul
US. market for microbes and ensymes could grow by around 7% & year to 1991,
environmental cleasup sppliestions would grow st an aversge rate of 17%.
Biogechnology has many potential environmental spplications, as indicated
by the following seven examples:

i) Cleantr techuologies: 1 propesly designed and opessied, fermentation
pocessts can be st least 3 environmentally scceptable as the techoologles they
replace — and can be much cleancr. In the case of Repligen's ligandegradation
process, the company sees the envimnmental improvements offered 15 2 key saks
advantage over current pulp bleaching technulogies.

1f mishandled, such technologies can of cousse produce polltion problems.
In Brazil, for example, the fermeatation of molasses and other materials to produce
foel akeobol has romalted i local water poluion problems. Horeves, provided
the enviroomental pressare on industry s maintained, fermentation. techonlogy
ean be operated in such a way that the risk of pollution is very low indecd. At
the same time, sch technologies a3 microbial pest control, could help replace
eavironmentally problematic chemical crop protection products.
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i) Resaurce and energy efficiency: Fermentation processes can belp techim
enesgy from waste matesials, ws in the ene of BioTechnica's landill energy toch-
nology, and they can also help convert matcrialy that might otherwise go to warle
nto wsable products — a8 in the case with Philllps Petrolcum's Provesteen tech-
nalogy.

Environmental sionftoring: Polution control is ooly as good es the
monltoring system which anderpins it. Many companies are hard ar work o
manficture lmple Kirs designod to identfy particuluc pollutanis. Others have
begun manufacturing 4 quick und incxpensive enzymatic test for detecting pesticide
contumlnation in water. Oue such system being tricd by an American firm
which gives a SAFE/NOT SAFE answer, costs $3 2 tlme — rather than $150-
$300 for a laborstory test. In the loager serm, hiosensors — which lavolve the
linking of ezymes ot other bialogical systems with clectronic warning sysiems,
could help pick up impending pellution problems at wn carly stage. This technol
ogy s sill at an carly sisge, but it promises many applications applied in the
health

care urea first

{iv) Pollution comtrol: The biological treatment of efflucnts is a long-estab-
lished practice in many countries. Biotechnology, however, is making it possible
10 Improve such processes and ta treat incicasiagly recalciteant céfinents and
materials, BioTechnica, for example, b5 using its Ugaindegradation work a1 8
plattoce for developing biotreatment processes for such substances s poly-
chlorinaced bipheayls (PCBs) and diowin, In Evrope, two, companies like ICT
and Ciba-Geigy are working on enzymatic detoxification processes designed w
beeak down ssch materials s cyanides and by-products from the synthesis of 8-
sriarin berbicides, BioTechnica is 4o warking o ways of ireating pollitcd sites
i sin, but thix Is not the oaly possible ipproach. Becaute of the concerns sbout
deliberate release and the difficulties of ensusing that a biodegradation enryme
‘o microbe reaches all parts of 4 pollution splll or contaminaved site, there is
growing \n(ntlall\ﬂnluco‘duedMm—unmlinlhc‘ml(k(iihvld
Chemlcal Is carrying oat on cifluents from toxic waste sites. Developments in
this field have Ixel\ highlighted at symposia arganised by the Council for Rescasch
Phinning in Biclogical Sciences — which has abo published a book, *Gesetic
Control of Environmental Pollutants”,

(vl) Lond _ressarariom; Although very few biotechaclogy techaiques have
even started. exploratory work in the ficld on evironmental restosation, there iy
the potential for wiing plant biotechology to mass produce plants for the
retoration of croded land in such countries s Nepal. Researchers have

5 v of bresling new svnin of plan sl 10 wlre codions — mch a1
high salt content in the soil, drooght or extreme hest — that would ocherwise

make such areas completely infertile. Biotechnology, and particulrly tissue cultute,
has o grest deal to offer in this area.
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(vl) Specles consersation: In the face of ever decreming wilderness space
and human invasion of hitherto undeveloped ecosystems ane of the most difficult
comservations: do you Jeave the few remaining individuals of a
in the wild, or do you go in for captive breeding? There are
many pitfalls associaied with the lauer opinion, but biotechnology agaln has &
ood deal 10 offer if this option ia finally chosen — particularly if one is dealing
with phants. Tissue colture methods, for examaple, may help w0 molriply the
numbers of a threatcned plant, an approach pioneered by such people 25 Hugh
Bollinger. He used such techniques to produce bundseds of plants from several
remaining individuals of  theestened Sonora Desert cactus, from the genus. Pedio-
cactus, A oumber of hurdles have il to be overcome, but the spproach could
el maintain some forms of genetic diversity whea all else falls

6. Cowcuupne Reaanss

+ eavironmental and human health problems aceruing
s of s own national situstion as action at the
national level is the most effective, Many onal Governments have a long histery
of action tn protect workers in agricolrure and public bealth, snd other industries,
from oscupational hazards, and scandinds in this respect have seadly increased,
sidded by the free interchange of Action 0l
of the enviranment aroand poiots of discharge, and w control the concentrations
of food, drinking water and other products that can be significans pathuays 1o
man, has also been taken by many Govermments. Concentrations of 3 mimber
of dangesous pesticides, for example, have fallen 43 a result of such activn

‘The wmain role of the iniecnational communisy in this sk i theecfold. Fire,
theough colliborative prograstunes of rescarch and analysis, the collective knowl
odge of the world scientific community ean b hamessed to suppart Govern-
ments in their regolatory tasks, Second, by formulating proceduurcs for scquiring
and sharing the dara through information exchange nerworks, a more widespread

Each countey ttut later
from dangerous chemicals |

with the eavironmenta] challenge posed
by the pollution. Third, once fhete is an intemational understanding of the
problea, intemational nepotiations can lesd 1o harinenization of sundards wad
ropulations whese theve are dalrable in onder 1o avoid interference with trade,
or 10 5 10 mainsain  comparable stindard of human safery everywhere .

In recent. years, several encouraging initiatives have been launched through
the organizations of the United Nations System (WHO, FAO, ILO and UNEP)
uod ocher intcmational bodies:

(i) In 1973, the World Health Ol)unznucm (WHO) with the subatantial
support. from UNEP launched the Envi I Health Critesia Programme 1o
ks e o e S e o S i s
tween exposure 1o speific pollutany, ncluding pesticides, and thelr effects on
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human healih und 1o provide guidelines for the cnablishment of primary protec-
Hon siandarde, Together with FAO, these organizations established the Codex
Alimeatarius work, which sims at exsblishing tolerance Jevels of tzace clemets
in food und other substances dircetly ingested by man. These programmes have
fow merged in the brosder and more ambitiows Intemasional Programme on
Chiemical Safeey lnanched in 1950 in which ILO s also collsborating

(i) In 1976 UNEP established the Tnternationsl Register of Potentially
Toxic Chemicals (IRPTC). This is a collection through national correspondeats
of information sbout the properties of shstances judged Iikely to conse hasards
in the environment, for use 22 @ dais buse by those making mational and inter-
national declsions.

(1) A Joint Occupational Health Programme bas been maintained by WHO,
und TLO has adopred an Inernational Convention snd Recommendarions 0
reduce occupational risk and through s International Programme for the
Improvement of Working Conditions in the Tvironment (PIACT) ft promotes
and supports actions of Member Stites to combar sirbarne toxic substapces

(i) The Totespatioaal Ageacy for Rescarch an Cancer pursues. the evaluation
of carcinogenic and mutagenic hazards of chemicals, including pesticides.

(v) Within its Ocean and Cosstal Areas Progrataane, UNEP is cooperating
with FAO, 10C and other institations in the monitoring of DDT, PCB's and
other chlorinated hydrocarbons and other enviropmentally dangerous asbstances in
marine organisms aadfor rescarch on the cifects of these and other polkutants
o marine arganisms and coosystems

(4i) FAQ bas rocently collaborated with othet relevant incermations] osgan-
testions vuch 35 WHO, 1LO, UNEP and GIFAP in the formulation of an Inter-
national Code of Conduct on the Disiribution snd Use of Pesticides. This Code
was sdopted by the FAQ Cosference in 1985 and Is now in ts initial stages of
implementation in collsboration with orher organizations of the UN. system,
including UNEP.

(vii) Lasily, UNEP has alrcady coneluded sgreements for 1 Nosification Scheme
for toxic chemicals whereby importing countsies would be potified whether the
chemical they intend to purchase has. boen banned or severely restricied in the
country of export
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