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Pesticides and the Protection of the Environment
and Health In the Troples (™)

 Alihough pesticides are knawn 10 be harmful 1o man a3 well as the environ-

mens, they stll continse to be used an a large scale. For the short term they

will il be cxscatlal, particularly in the tropies o combat pests which case
riculure.

) “This reality will have to be taken into sccount when desigalng new strategics
b crop protection. However, It should oot make us slacken our cffors in the

field of research and experiosents to reduce the amounc of pesticides pow wsed,
by latrodocing aliensative systems.
Soch sysiems could comsot. of fmiegrated pest eomrol, the seletion ot use

be adopted t0 come the protection of buman beings, animals and the
.

Pesticides have the porpose of peotecting crops from the damage cansed. by
~ insects and other harmiul agents. This can be achicved by destroying the harmfal
inseets, conirolling them or repolling them from the plant. New technigues arc
mauuwlym.m %0 crops sa ac o seduce the large quamiies
iy Beedsd on accouat of the lodiced resistance of arthropodss.

mmﬂmzmmmuurwwmuepmﬂn ™
recent months the locust plagoes have shown bow necessary these chemicals are
o, prevent = complets desiraction of hareests

Thwmﬂmdlmnbmpmdmm-weﬂumemmh
10 be comidered in terms of the risk-benefit involved, in other words not only
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wientific implicatons but also cthical fmplications which morcover cannot be
unrealisti

c
We should recall the words of Prof. Babs, who ance replied to those who
were agalnict the we of pesticides in Tadia: *1 prefer 10 bave within rweniy
years 100 cases morc of cances in India than sillions of deaths from hunger pext
year®.

At any rate we believe that one should ot oversstimate the real benefits
of pesticides o¢ minimize the risks for man and the ecosystem.

1 thick it can be said that progress in recent years has made it possible to
sequre an improved management of pesticides in agsiculture, measurey w0 enhance
health protection of workers and peoples and prevent the conwmination of the
food chain and the environment

Table 1 conmains a liss of the most widely wsed pesticides and their mode
of action.

Certain pesticides like DDT, chlordane and leptachlor have been banned from
we in apricultuse in nml.«.. hemisphere countrles while the fmport of these
potentially dangerous s is pot always prohibited by kegislation in southern
hemisphere coanries, U?\EP and FAQ have made major efforts in this respect
1o prevent contamination of the environment by these dangesous substances,

The efficacy of a drug in man (or animals) can be asscssed by the formala:

B
Dz

e thoagh the st betnen th tocic and th acive dve.

‘ s e lower than the unh for the drug 1o be acceptable. For
i, ochni i eoposed- Bl Tk (ET) omiog fo the
formala:

El=

where Dy represents the minimum dese of pesticides producing an adverse elfect
on humans, mammals, and nostarget species, and Dy the miaimun dose required
10 protect the plant, In this case 1oa it s noocssary 1o keep. the index as low
a8 possible to avold undue
Thi formls is a g uidlion, bt the D tdex i il 10 enab
especially in the case of non-target organisms.
Tn the rropics, Da and Dy woold have to take foto accoum the

heace have o major impact on the envirmment; specific pesticides are rare and
expeniive and thesefore are oot casily marketed or sed,
From daa in literaiure and longstanding field expesience we know that
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TABLE 1 - Pesticides, fungicides and herbicides and heir effects. ()

| Cheial class Mods of sctlon Hlumass and mammats  Effects o0
Eavironmens

cute. Logg term

Plenphure cices AChEsterase Dessh m (11}

Allerges

pesticides arc directly or indireetly woxic and that gpecal carc has 1o be taken
i the temperate zones to avoid side effects. The situation in hot tropical climaies
s Jess dlear and quite different, because of the virulence of pests, climatic faciors
and the need for massive quantities of pestiides, which comtuminate the environ-
ment.

The increasiog use of pewicides required 1o combat redanant pests and
contral anthecpeds and fungi in the tropics exposcs famers and. the population.
to their toxic effocts {sometimes long-term) through residucs and/or the food
chin

‘Mareovct, the drsmatie sinuation in some tropical regions makes it necessary
o luﬂm the provese ul environmentalists — 10 wie ceruain pmnh prohibited
e of easicted use in temperate sonc sountries,  such . chiotinated
ydrocarbons (G--ulmwl and chlorinated nduprauldlms
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At thmes the quantiiy of pesticides used 1o control fnsects that are vetors
of boman o solmal discases sckls 10 those used in sgriculture, thas increasing
their eavironmental effect.

s we have already polited cut, Farmers or péople who vse pesticides in the
tropics are: subjost o acute taxicity If using chemicals of the ACHE type, and
10 chronic effects if using other producrs, like CH converted hydrocarbons.

A oumber of precaitions bave @ be taken whenever crops are treated with
s in order 1o avold contact with farmess or odher persons, who must
K Sommery et i e AR it it special clothing are sequired

Such procautions can be taken in temperate zone, coantries but ace highly
unsuitable in tropical climates due 1o the excessive heat and humidity. As o
resuli, jeople tend to use these dangerous chemicals without taking the pecessaty
precautions. Even when masks arc used, they are often removed during work,
being considered x Auisance

Pesticides are toxic to man. Toxicity may be scute or chronic. (See Table 1),
Accarding to WH.O, duta, there are about 500,000 cases of acute tovichy from
pesticides reportad every year in'the wodd. About 10% of these cmes aro
considered lechal. This s due 1o the misute of pesticides rot only in apricalture
bt abo i home s, the st of b arsies s ven e, bad

ce practices (leaking drums, Indireet contamination of water and laud e
B it o s loping countries for a mamber of reasons: failuse
45 desiing Tmstroctlons for uas. WHI are pesialy a4 focelg Mg
Hliteracy of ite trsining, lack of promat medical care. within cary
reach. ae well s climasic factors, such s heat, which make the chemicals more
volstile and do noe allow users 1o wear the required protestive clothing, gloves
aned masks,

Furthermore, storage practices tend 10 be very poar bn some countries, with
many cases seporied of leakage from rusty drums, contaminated water and food,
with dangerous effects

These poisanoas subsiances are also wsed for commisding sulcide and other

practices.

Alibough phosphorous esters and carbamales cause igh acute toxiclty, they
ate rapidly sransformed od disolved by atmospheric agents and hence: are less
dungeroay for the snvisonasat. Chlorinated bydrocarbons; however, constitute
porcatial danger for plants, the food chain and wildlife,

These pesticides and herbicides which cause low scute toxidity fsee Toble 1) —
except when inhuled o sftes skin consace in largs powder or liguld quanities
Gllergic reactions, suffocation, eczemas, etc.) — have & very long. peo-biolagical
eycle (same taking about 30 years o degrade) and their propersics may enter
the food chain and thus build up in the upper level of the ccological pyramid
in saimals od wan, in lipidic stractures and membranes, exerting longterm
raxicity whose effects on single wrgans and the bady s o whole are not yet fully
known.

crimis
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Fxcessive amounts of thewe substances taken by laboratory animals have
coused tumors and impaired functional enaymatic activity:

“These langterm toxic pesticides ore also very dangercus for the enwiron.
ment. They are not eadly destroyed or degraded In the w0l and may camse
damage 1o the microflors. Their elfect v wildlife and some bird species has beea
demonstrated. Ghlarinated hydrocarbons iabibit. the formation of the ezx's shell
and caisie acute toxicity (chlorachne in particalir), resulting in possible reproduc-
tion failure and cell membrane kmpaltent I humans.

Other herbicides bke teiasines, difficult 1o degrade, may contsminare surface
a0 ground watce and thus constitute @ dunger 10 the envizanment and 1o humans,
Envirosmeatsl protection s even more difficult when these substances sre
speayed from aircaads, oa accouat of the large quantities used and the indiscriminate.
damage to both harmfol and useful fnsects,

Althaugh the risk/beacit ratio of pesticides, fongicides and herbidides used
in the tropics is not yet at the desited level, sclence and techoology provide no
‘other practical realistic solution at present,

Many new possibilties have beea created through Tnseet. nd moldresistane
plints, the usc of natural insecticdes or substances which influcace insect behaviour
oc the desclopment of fungi, bot a1l these solutions combined have failed to
 combat pests which presently destroy abour 37% of crop.

Integrated pest management (LPM.J, Le., the contemporary use of biologieal

and syniheric pesticides offers many possibillies bat hav aot yet suceccded
- in eliminating the threat from pests

1 vl now quote from a recent paper by Awmma and otmms: on. this
point: “For malaria and all developing countries, pesticide i
Uin the seuggle against hunger and discasc. mﬁuu..mu :h:mfnn:’:mﬁ

o jnicions and safe use ratber than the banolng ot restriction of pesticides, Never-
* theless, in view of the adverse effcers resulting from polluion of the environmene
by these cheanicals, o3, dimage to, o mass kiling of non-target organiams, there
s great need to. monitor pesticide usge

Monitoring s a very fmportaat e and very litle has been dooe In thia
respect in many countrics, particularly In Afrien. T think it would be highly
deslcable 10 5¢t up a monitoring netwatk in various countrics.

Atuma aad Okor g9 on to say: *The effectivencas of pesticides is at present
determined only by product 9icld, There i no monitoring of the cffect on wers
and the non-targee flors snd fiuna, noc i3 there any analysi of e fnal product
that goss to the markers. Applicatos wear little o no protective dloshing due 0
igmorunce and discomfort in tbe hot and sometimes humid climate™

New strtegies will have 1o be developed since it Is not possible to abandon
the use of pesticides but caly ro redoce the ameoat wsed, throvgh Improved
applicution technigues and better mansgement.
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Fisally, it Ia important 1o ensure better protection for workers in the Third
World and the environment in the wropics. This can be achieved by:

1) better inforrsation and training of applicators and an oversll seduction of
pesticides 1o the bae minimum, using different techniques;

2) adoging plant species resistant 10 insects and disease:

3) increasing biclogical control through integrated management for a geadusl
redicrion of pestici

4) Techalques relating 1o wsage in the field and the protection of workers
and the envisoament camnat be awamatically transferred from temperate regioes
without being adjusted 1o the tropics, iaking into accaunt the substantial diferences
in the two cnvironments,
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