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Introduction 

lie discot.r\ oI (lie ilsecticidal nature oIf ))1 inl 0alat6 tlth itoh "are pCstiiCid.S Nalle ntdced 
N3 ' 

sigialid i in ijot breakthrough ill the age-oli it; :ie region". lhen c\amined the current ptsticidt
batle l lgirst inset, pests. Siice then. there has becn a situation ill selected countrtlies. Iecause tie chemical 
rapid de\Clopnlicil of ss llctic organic pesticides Ihait iIldist1r' phil\s a kC. role ill pesticide l>inlIIgeoitlI ill 
are uscd to .ontrol it ,rietv, Lundesirabhetoruinisms. the region, iidlistr\ \%its tlhlil iled 1o prescit its 
including insects. \\csds. rodents aod plant diseases. potint oh \i e% (I:F.l the international iatle 

Pesticides ar used for botll haltl aid agriciltial association o tihe alIaXlciiliis ot aIrIietllellliials was 
purposes. Ill lie Iast and Southurn ,Ahiciiitcomiiiries. calhd oi to descihe it" initiatihes orlthVidCt. 
millions of piopli ih . tilte[ the itrit( of Ialiml. paltieulaiI, in dh\eopin L counitris. Next. heecauseol 
sehiistisoni'lasis, onthoeleisis. irvpani,,ioiai,, it. leetk ol ;ideqliat p,,icildc legislation in the rioii 
encephihtis and a ti..t of othtl r diseascs tialsilittCd aild p:obleII.ms aissoi,iied \ith ilsutllicient torcign
by insec'ts. AlgrieCiilUaal tosses 0o pest thling (Trop .xhiIIIgC. N'Iicle'd coilltlis \t'recalied oil 'o describe 
pioduciioa and storagi che a s lih is, 51) Control ho\ , Ilhie deal \ilh tCticide ii'nportiiioi giselhthese 
of pists his svied ieillions ottlies anPIeeILed much constr'ilins. I he issue of legislation (or the lack of it)
stlleriin& and ill laltit. is ell is ciirihtit,.d \;Ias :coisiderled il deptll in a sepaille sessioli. -trthtr 
dillili i lls to iicreasdtl food piodcitioii alli d senslde l stiti heia efllctinomxmtlconce.ns 
illpit os.d llritiol, oif pest iide se.
 

Ihls\e er.)esticitues proide , s \\Ith a 
 ill ed .\It the papers inl the \%orkshop \ecre insited. All 
1hh.',,g. i\iin l d eseft izmi licoilimiries ili : Use %c +piCSmmicifdb\e \f.Cls rot , ea. !:UOpe adItilht 

ol pesticide's by untrained .,(,rkcrs often leads to I.'A. oa!\\\hoii are \\orld-wide authorities. 
loisoniing diriing applical:on. I\ disiupitnmg natural After the formal pres:.itations \%crc inade. parliconitiols. pesticides also hl\c a deirilntal loiig-trm cipants \%crc di\ided iitol workhlg groups to address 
impact oil tie ei niillli. spcific topic. Ih relults fLitis0 \\rokimggroups arc 

(irieif\. decloping collltries use ahout 211 of presented here as recommendations in Annex I. 
lhe., )r](]' pesticid proidution. It appears fiathite ustiol Thei workshop clearly denmomsirateu the merits of'a 
ti tilepesticides forlimaft h amd agriultural tilt i-disciplitar. exchange o! ideais in areas of 
Purpose is, I nees i\ that \will eionliht.,ii lor the commonnl interst. It is mv inccre hope th-it the 
fortsca hei iutllr., stimitiis t fiat \isas'neerat.d at the wvo kslop will result 

(ii\en Ili p,.-sticideuseinIFast and Southtirin Altrica in harimomti/ation of efforts to improve lVsticide 
ISA is goini to conltinle. ;all liketh \%ill increase in imanlagemnent throighout the Alfrican re ion.
 

tile fiiitnIC, the Nairohi RIional ()llice of tie UnitCd
 
States AcmIm. flo Iimrnatioma I)eseiiprn,,,t
 
(RIDI).f ) d:e,\ ACKNOWI+EDIGE MENTS
d,+.'cided that it \oufd he useflf and 
til,.h to hold \t orkshup oil pesticide nAall .\orkshopthi,, \\wud; eiL of this hiattnre would not I a\, beenplt \Jde ;in op+porturntt\ to a:,sunlhh possible without the efforts 0 ln1 l '1\olmyC lCe. 
teadin experts Iton Africa. th ISA and urope ill I \wotl]( like to thank the REI)SO, ESA Office in 
orler i0 discuss tie isue ill fuestimi. Nairohi. especially .hhn W. ,.o,.hring and Dr. John 

lie Regional Workshop for Pesticide Management (iaudet. lor their continued cnthusiait and support 
was held in Nairohi. Ken.a, from March IlIlth to 16th, for this workshop. I would also like to thank the

1985. Although the \\orkshop \tas directed prmnarily deflecaed staff it tIe International Centre for Insect
 
tow,,ards East and Sotlllle Att ica. it \\as h\ n 
 nI'eatis -oIogy and Physiology ((E(''). especially Rose 
porehiut in appioach. Washika %.ihoassisted me \with the logistics, and Joy

lie onjeti\cl of he %\orkshopwere': Muikai ,itne. \\ ho did the bu t!k ofthe tcchnical editing 
for th e' proced.'lings. IFor funding. I am gratefl to

* Iolidialtuat tie need iiid rote ot pesticides in the (hudren Iluden trom IUSAII)'; Washington Office of 
region: Foreign Disaster Assistante and to ('errol Collier 

froin Office of Ilhe Sciene and l [cIilogy. Mr. 
* Io ,lintiiate.a exthange Collier coordinated tlite 


inhlonliion a noting agricultural aitl health tirec exfperts fron 


utialognue andttie it lundinglTorts in ordertoget 
thte Consortiuml for International 

specialists front natiotal gosrnnltents. th, Crop Protcction (CI P) to participate in the
chemical indistry. international donor rgani/a- %urkslop. 
litns. eits iromnmtmlill go.ps indit cidlia: a d 

* 14ode\hip i general act ion pln in the toron ilo lantte .ensl 
-oie llimn tiih s far itlipuro\ ing p-sticiute l,-li f'll.:.t. t.,,, . RI '151/I S,\
 

iniill'Illa Ient n ll ll, r.-eCi .
 .hille NO 

lie sessions of1 tie first acth.orkhap undertook 
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Welcome Remarks
 

Director (i Research
 
.initr% ot Agriculture and Lkesitc.k I)ctsnopitieti
 
P.O. Itox 300t)2X. Nairohi
 
Kensa
 

MIr. Chiairman. honoured guests. ladies and 
velitIcmenn; 

On behalfof the gosernmient and people of Kenya. I 
,,otld like to take this opportunity to s,elcome to 
Kenya and more particularly to Nairobi, all loreign 
palttieipants at this wvorkshop. If this is the first time 
yot have ene to Kenya. I urge yo It take a little time 
at tile end of the \sorkshop to \isit some of tile 
interesting parts ot Ihis coountr., for instance t', 
national parks, and i tile.' at I)od uvilhe. von should lee 
at honle. 

%1r. (hahirniatii. I tnderstand that tile main 
objecti\es of this N\orkshop arc: first. to create 
awareness oil the use and potential problems of 
pestieides ill the region and. secondly, to develop 
guidelines Oi sucII issies :Is salet\ precautions. doitonr 
activitics and related aid in tile form of pesticides. 
These objectives are broad and in my view encompass 
tie whole complex field of pesticides and pest contrl 

including training, research and de\elopnent, and 
the more practical aspects of pesticide itili/ationi in 
agricultural production ;Intl preservation of public 
health. 

As a suiject of general discussion pesticide 
management, particularly in tie lihird World 
Countries is topical. You are all aware of' tlie recent 
Blhopal incident \v hich oceured I10 davs todav. Indeed 
it seems to tic that the svorkshop is a special 
commemoration i f tile first 100 days of this incident, 
The incidenit has highlighted tile daniger that the usetol 
pesticides poses. Not\%itistaiiting these negatise
effects oii nonI-target organisms iniCuding man and 
upon tile ensironment. it is true to sav tlhat the 
developmcnt iof pesticid,:s isone of the most signiificatnt 
technological discos cries of mian. It has enahled th, 
iuman species to exert a greater iiipact on the glohbal 
environnent aiid oiiltita's main competitors for ftood. 
III a situation like we are \\itnessing today: lood 
shortagtes in tile de\eloping countries, particularly in 
sub-Saharan African cuntries, control of pests to 
redueL food losses becomes tilore urgent. 


Pesticides t lda. ire il such Iil tda mental 

importance to tile huntin race that no responsible 
authority h1:.SiInlaginCd a time Mihen their use will not 
be required. Indeed their ,.e will increase \%ith time. 
Ihowe\r,l their harmful elfccts make it imperati\e to 
change pest cointrtl practices andtIo be toore selectise 
it) pesticid':s used . If \\c regard t nts pirposise 
conitantinants to tile cts irouient, ill benelit front 
their use must greatly exceed any tlatiage to 
environmental Lltlalil. 

[here is 1o eud io tile struggle against pests in outtr 
en'ironnment. We Ltinol hope to cradicate Ithem. [lie 
best we can tho is to co-exist witlh Ilelin. realiiing that 
we and tlhey are part of a giait eciisysteiii and So ont! 

..s we cultivae lands %%,coitiltue to invite them for 
colmpetition. 

Ilere ir- Kenya. our e.;ononv is heavily dependent 
on agrictllturc lor the provision of food. enployment 
and foreign exchange. Unfortunately, Only less than 
301 of tile counti is arahle land at the prevailing ilcel 
of technology. With a [airly rapid population growth. 
potential land imist he fully exploited for maxinoni 
lood-crop production. One ofIt ie tajor constraints to 
inctreased food and li\ estock production are pests and 
diseases. It is estimated thIiat pests anld diseases olcrops 
art- responsible for more than 311 yield loss in the 
field. Ft,rther losses in stomrge doe to stored 
produc! pests and fungi are estimated it 18"i oithe 
harvested crop. This gises you a rough picture of the 
netd to Ilsc pesti Lilies in on r agricuture. llowever, 
heeause of their high cost. only aIlimited fraction of 
farmers Ise th1L.I.arge-scale. cash-ciop farmers are 
tie main users of pesticides estimated at about 50%iof 
tile total, while food crops receive only 20% of the 
pesticides .used. 

PESTICIDE TRADE AND INDUSTRY 
In this country. we import most of the pesticides as 
finished products. Our import bill was estimated at 
tSS 21.25 million in 1983. 'Flie bulk of pesticides are 
fungicides. insecticides and herbicides. There are 500 
pesticide forniLulations on the market, distributed by 
ahout 500 firms through local agents and shops. [lie 
pesticide industry in this cotntry and I ain sure tile 
situation is ino different in otther countlies in the region 

has been ong on salesmanship arid short ott 
education. Indeed, the salesman is the key to the 
system, lie analyses the pest problem. recommends 
the chemicals to h used anti Lffects their sale. But this 
person is not required by lass' to demonstrate his 
professional qualiliLations'aid from what is emerging 
as accidental poisoning by pesticides. it is becoming 
necessary to start thinking of establishing categories of 
pesticides: those hr general use. restricted use, and 
prescription use. Sate of pcsticides in the last category 
should only be matle by prolessionally qualified 
persons. And in order toa\oid or miiniie unpleasant 
damage to organisms otiler than those at which tile 
pesticides are aimied. including man. and tt the 
accutation of undesirable residues. governments. 
matiiIiLtiirers artiers or users and their advisers 
should pCiiitdiCllv coiie togetlher tIo discuss tie latest 
dlesopments. It is here that wc would like to 
conmend UISAII) RI)S() for finiancing this 
vcorkshop I his iiteraction sliiiuld serve a dual 

purposL ol tiaining and de\eloptieni of pesticide use 
stlllle.. 
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Inl,Kenya Ithe Vgtis tlil.I is tIllsI talrc of lhe lienflits 

%%hich are driecd Ioiln tilie use ii pcslicid(Ies. It is also 

aiare ill the poteitial hitrin that the usetil pesticides 

calil d Ito htInaIlheaIt hIaid l .i.kc iIl 'onil.[l \Ill hWeL 

had al hatal resultiig! Iront tnisuse oh
Ifew incidents 
pesticides. It is also k tossIi Illat stile pcsts me 
d\cloped resistance to somle of the pesticides aitd ill,, 
compounds the problem of pest control. Where it hi, 
heen shown that certain pesticides are potcntially 
haiardous to hutia health. thc government has talc 
steps to hae these ksithdrass\n from use. lle followin 
pesticides are being considered for \ithdr;al from 
general use in this coutilv: 

Herbicide 2.4.5.-I. the ii'iMIcidC I)ibromro-
chIoroprtane (IM(P), and ltimiLnt Fthyleucn 
Dibromide (FOB1) 
While %%CCOlltin, lo 11on11il lie intrnatlllliOn l 

opinion on pesticiics. through our iescarch service,, 
we maintain a continuous testii g progriat oin 
pesticides especially fr efticacy in order to esole 
appropriate usae. 

Out capacit " to e\aluiat pesticides its also been 
inproed and di\isilicd into the area of pesticide 
residues in lood and ilie environment. 

In order. however, that ltie saleand use ol pesticides 
mi' he brought tinder strict control, the gosrilient 
has ound it tiecessai to instiltte control b\ 
legislation. 

ile Pest Coittrol Produtis Act. 1982. stiputiies 
conllOl on lie tiiCides atl all stages fIrom iiiulaict tile. 

disiributioti arid alt Ieid uise. II is ict here the desire 
of the Ke.yia gmuserninilt to itnpriue pesticide 
manageenit al the proiduction intl cotnslnumelr I\cl. 
This hlegislatiotn brings into loculs tle ited lor the 
industry to be inolved in the riutation ol tile tnd-
risers. Ia s ing said this, it still reiainis t lie respitnsibilit 
of development chteimists aind research \workets tt 
identil pesticides that are elfecti\t \\ith ninniint 
disruption of' the ecosy\stemn inld methods of pesticidhe 

h i'.i+""niiiit 
thC requtlirCd reiductioin p stCIio1punl1lliOll. I'ICIC. I Wtn 
dclltll Ill lil. that o st Ilnstitutilol. IC'II[. are 

u,, %% ihiM tIIlititic's It) hriing lb[o)ut 

1)note t 
\oking tiln it strait.g that lot nl\ requires mt nimal 
tittiI i I conrol 01peVs bIuI oiIl th il:l" with 
.\chemical pesticides altogetlicl. 

lie question ol donotr activitics pairticulrly with 
icaid to aid in the forI ol pesticides. bccomes 
imiportant when pests like locusts, arinvworitt and 
qu elea birds thritlIt lauFC llCas. Ihis has been the 
case ill tile Fast and Soutlhern Alricall region i:I the 
recent plast. WC ill this cot MaiCnot Vet done \iIIl 
ariny\orni inlstations. III situnatoilns like this. tihe 
donor lecLCl.iCs t to gi\t th,: pesticidehlsC atItndencv 

that is a lailable and not necessalrily thai n lie is
 

priipriitrlL. aind also becatuise of c.\pcted large-scale 
destrticioi ol ciops. the quick action takein to bring 
the pests under cotirol results iii poor Iormulation of 
teile IsiicideCs. IIis inCeaes the ditliger ntill- 'agetoi 
orPt!,iilis. We in this cotitllr*\ llacs \itnssed a 
situation that \%cshould liketoaaoid in Iillle. Suffice 
it tosa\ that this \%orkshliopshould coitt out \ithsore 
guidelilnes as It) h~lii couiitris faced \ith destructi\e 
pcsts like locusts can identil pesticides tlhit \kill be 
easily 1ii ltioad , iid used b tile snill-scile fai iers 
\uitlimit ltoigering the likes of oter animils. 

Mr. (hairnian. as I said arlier. this ssorkshop could 
tot has c chosen i bet i lhi'ece. I an sire during your 
discs ions illu ill iot lose sight oilthe beinefits which 
ae beel ,ali/ced thrilughi the salc use ol pesticides. 

Ntil \ill de lc into the areas \hich itplicatle pesticides 
ait ori\e ll sotet iecotiinendatiots which should 
iinprius e the maaillagementit o pesticides in tihe region. 
We ini the il atid IvusestockMinistr\ .o\Aricultur, 
I)cslipiiclt. ill Kenrla, \ill be interested in the 
results ,ti this ssorkship. 

:\t this point. Sir, it is my pleasure it declare the 
\%o lkshitp flieially opell. 

I hrank voil. 

I0 
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Pest Problems as a Constraint to 
Agriculture in Tropical Africa 

bv
 

Thoma. R. Odhiainho 
I)iretor 
International Centre of Insect 
Ph'.siologr and lcology (I('I) 
I 0. Itox 30772, Nairobi, Kenya 

Agricuttral protiictioit has been declining sicadil\ int 
Africa i the lIast 15 . cal. (ifso and paltictiitrl\ 
consisentl. ifi'.)) Isira' htsod production is coniccricdiei. 
lhcre al only\ a lc\ C.\ccplll, illthii lgaolli/illg 

tre'nd:Ke\.ln anl Ior'. Coast h.lore tie present
decatle, and c since. Inlcel. %%hln thelai esr 
anniual grt\th rite ol tgricultural prtliteiit is 
jiuxtaposetd %\illthat of htiniai popilatioii o,.r the 
ten-r\ear period. 1969-71 to 1977-79. it is clear that 
agricultural productimi is steadily falling behind it,, dealt \ilh the ilallagelllent (it pcsts (lIixlcr andbaseline ltel in the 196)'s (lahle I).lhislrcnlhas Shenlit. 19X2). 1lhec rccoinnietndations \%.ereresuted in large lood impoits ind ,lng-i,,lconsidered under the rubric, of "lnger-raige research
agr:tiltural dt.'clopieniiit 


I! .s not clear \%h\ lihis
decline should he happening 
at thit. time %%hl in olher areas ol the tropical
dc'.'loping \.%orldAsia and latin America 
agricultuiral production is \cr imuch on life increase. 
aid these areas are ili the nidd i of a "green 
rc\olitiion. One major factor seems to lethe lack of 
inno\atike tcchnology to support an agricultural
production s\.stcm \hich is highly dependent ott rain 
water (Coulter, 1984). It is.indeed, the development
oft high-:vielding cruop 'arielies. their rapid response to 
irrigation. fcrtili/ers tid pesticides, arid the adoption 
ol intensi'e production strategies, that first ushered ini 
the green re'. uoliii in Asia and latin America. 

TAIII.E I 

ANNUAL GROWTH RATE OF 


AG RICUI.TURAI. PROI)UCTION IN EASTERN 

AFRICA 


- _. I-

Agricultural production Annual 

Country (1969-71 to 1977-79) population 


growth 

197(-1979 


.
 

Food Non-food 


E-thiopia 0.4 -0.8 2.1 
Kcnya 2.9 -7.5 3.4 
Somalia 0.6 8-. 2.3 

Sudatl 3. I -3.9 2.6 

lr/nnia 1.9 -. 5 3.4 

Iigaidt -7 -1.3 3.0 

Africa's dependence on rain-fed agriculture. the 
prevalent emphisis ott ex;aidcd culisated areas for 
greater producti\it y. tIt,: absence iif silti inpit'. as 
fertiliers fchenical or ttheriscl. ntidthe lack of a 
well-articulated secd production and diitrihution 

ssicim. all inilalc agailt inpro.d agricullinrl 
produclh: sysicil. I lie role of crop pests (insects, 
%Cel'. and diseases) in Ihe siciot-ccntloilic 
de\clopnent of Africa more so than in other 
tropical regions cannot be ignored (Odhiambo, 1984). 
0)Itil17 rcc neli d'ancd \ the tilltic 

Action'. (olnlille of the International Coilcrinci 
on (Chenistr\ and World -ood Supplis. ht.lin 
Manila. ltlilippine,., in )ecemher 1992. sixol then 

at the for\ard edg'". and "near-tcrn R & I).r carch 
and d.cloplicnt, related to soills.crops. pests and 
animal production s.steis" (5 recommnendat ions).
lhe recommendations dealt with the assigning of high 

priority to R & I) prograris in genetic engineering in 
relation to inpro.,ed stress resistance in plants: the 
establishlment of salety slaidards for pest-control 
agentsin differetit enviromein.ts. alndlthcinstitttliotiof 
international agrectnetils cocring tihe registration. 
licensing. and patent procedures for pesticides and 
methods; [lie undertaking of multiple and inter
disciplinary field studies in tropical countries to 
identify the factors liniting the current and optimum
yield potentials: and urgent developnent of new 
chemical and biological pest control methods 
e~pecially under I PM strategies.

IRis not usual in a foruti dealing with agricultural
production for pest management to play more than an 
incidental role.This departure was probably dueto the 
circumstance that the Manila Conference was 
concerned with agricuitural production problems of 
the tropical developing world, where losses due to 
pests may he as high as 35-50%, and where, therefore, 
pest control is important in increased agricultural
production (Bixler and Shemlit, 1982). 

A special problem of Africa today is that a large 
proportion of its arable land is arid or semi-arid, andin many w\ays marginal in an agricultural production 
sense, particularly since irrigation is not widely used 
eI:her because of a lick of tradition in this practice, or
because cf insufficient resources to adopt it ott a large
scale. The current food deficits and famine in much of 
the Sa helia n ;one and the eastern-southern regions are 
the results of the creeping desertification; the fragility 
of the soil structure which requires particular steps to 
contintally regenerate the fertility of the soil (improvedagroforestrv practices, mixed cropping, crop rotation,
etc.): and the lack of a knowledge base for the simple, 
low-cost solutions required by the resource-poor 
farmers who usually occupy such marginal lands. Indeed. such low-cost solutions can only be achieved 
through high-quality research directed towards these 
prohlems which are uniique to tropical Africa. 

Under these circumstances, the farmer puts a 
premium oin reliability of crop performance 
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(Collinson, 1984) rather than ol high yields, eidence i.;gradually accumulatingthatiniereropping 
Traditionally, the tendency has been to rely on natural often leads to decreased pest incidence (Odhiarbo, 
selection to single out crop varieties that resist pest 1979. 1984). 
attacks. Such cultivars hise shown great ,iahility in 'Ihese and other examples point to the factthat 
performance, as they are in balance with their total whate ci Inodern agricultural production systens are 
physical end biological ens ironnient (Kas.ano llndI de\eloped for the tropical regions, crop heterogeneity 
.Jennings, 1983). The secret seens to he that the plints
and their pests have co-es olved oser t' arsilie 

plants elaborating natural delensi\e chiciiicids. the 
pests responding genetically to uch seco iida ry 
meta bolic products, and hence a dynan ic htaictd co-
existence as a restIt o' this cheinical-genetic interplay 
(Feeny. 1983). 

CROP GENETIC DIVERSITY AND 
CENTERS OF ORIGIN 

The world has almost 'Atmillion llowering plant 
species - all potentially useful as food. Yet, fcwer 
than 1,500 species hase been brought into formal 
agriculture, and of these, 30 species now produce about 
95% of global food req uirements with 75%Iof the diet 
provided by only 8 crops (Nooney, 1983). The centers 
of origin of these cultivated plants are by and large 
located in the tropical and sub-tropical regions, often 
in mountainous zones, whereas the temperate regions 
became impoverished as a result of the devastating 
effects of the Ice Ages. 

It is interesting to note that the principal production 
areas for the major agricultura' crops are not in their 
centers of origin but rather outside, usually ii 
temperate countries. The factors responsible are 
largely those relating to technology: tile f.iet that the 
causal agents for yield losses due to pest,,can he more 
easily controlled tinder temperate conditions: and that 
whereas thectemperate ecologies can suiistain a 
cropping system with a more homogeneous genetic 
base, the tropical environment is such that greater 
genetic heterogeneity is demanded by the greater 
environmental stresses that operate there (Odhiuinbo. 
1984; Kawano and .lennings, 1983). 

Recent pest management research, particulairl ill 
respect of plant pathogens, has shown that in ihci iti 
minimize genetic vulnerability and Jsi lidCuluicoh 
catastrophe, cropping systems encouraging 
heterogeneity should be put into practice. Several 
examples can be given to illustrate the utility of this 
approach. 


First, genotypes interact fiavouriably in miixed 
populations of multi-lincs or \aricti s. amd increased 
yields of the order ol 3*' i,\ell is stability in 
performance conferred by tiw,cise rcsistancto are often 
experienced (Siinionds. 1983). Second. tihe 
procedures normally u'.;C d by plant breeders to select 
resistance genes are frequently of the monogenic type., 
which has the potential of bringing to bear intense 
natural selection on the host-specific pathogen, 
thereby leading to the emergence of a new, more 
virulent form of the selfsame pathogen through a 
single-locus mutation. However, the consequence of 
relcasing crop cultivars with a vzriety of resistance 
genes is the establishment of an unstable equilibrium 
to the host-specific pathogen: consequently, tie 
respective single resistance genes that may otherwise 
be ineffective in monocultures may still maintain some 
usefulness in crop mixtures (Day et al, 1983). Third, 

in terms of multi-lines, multi-varieties, o even inter
cropping and complex rotations, is a basic 

icquirtment inorder to connfer geneiic stability and 
stable crop perlormatice. Non-observance of this 
ecological principle has resul ed in disease or insect 
epideminics. For instance, the cultivation ofa single rice 
genotype (IR36). inan area covering i0million ha in 
Asia. has resulted in antextensive epidemic of tungro 
virus. Similarly. intensive cereal monocultural 
production has increased the incidence of fungal 
diseases (Kotschi ct al,1983) and outbreaks ofvirulent 
biotypes of the rice brown planthopper.

Africa is fortunate that it has several centers of 
genetic diversity for grain legumes. cereals, bananas 
and lorage crops. Yet, Africa is r .tamong the leading 
regions in the matter of collecting and storing this 
important resource (Table 2). Indeed, there is a 
decided concentration of these gene banks in the 
North (Table 3). '1he new varieties being tested for 
overcoming environmental constraints (salt tolerance, 
greater perf'orinance under high-temperature 
conditions, pest resistance, etc.)are being scientifically 
engineered to meet these adverse factors as well as to 
conforn to certain end-use requirements (machine 
harvesting, milling, baking...), and the tropics need to 
h'tve a diverse genetic back-up to sustain this 
continung effort. The danger is that the control of 
these genetic resources has rapidly become a matter 
fur commercial rivalry, patent protection and political 
questioning. 

TA It .1:2 
I.IAI)ING GRNIP.ASM HOLDERS 

,lateand tisijtin 7loftont 

I;ied S atcs . 
So ietUnion
India 

America 22 
76 

Malaysia 6 
tnited Kingdom 4 
IRRI 4 
China 3 
tI(tSAT 3 
ltfal 55 

(,to,/ilied frm .tAone. 1983) 

In many cases where these newly engineered crop 
varieties have been extensively cultivated, the pest 
condition has been aggravated. For example, 
previously insignificant pests of rice in South-East 
Asia have become very important, for instance, the 
whorl maggot, the brown planthopper, the white
backed planthoppers, and leaffolder (Lim and Heong, 
1984). Under these circumstances, insecticides seem 
to offer the most immediate solution, because of their 
apparent simplicity in use and effectiveness (at least in 
the short-run), their flexibility and their economy. 

14 



T'A IIL1 3 the I tniled States of America. 9 of which were of the
G1EN1 )RAIN OF IlI.ANI GEIN1 IC consenliotal type (Dover & Crolt. 1984). Indeed, theRIESOLI(RCEIS TO TiHlE NOR IIf pace of insecticide deeloinrent has considerahly 

. .. ... . .j slackened (Tab le 4).
("mip l~tloI lllng q ollh ol flh.'l IIIII|I~i.,iii
 

TABLE 4tIdusrih,cd mci,otIll. 41 55 RATE OF DEVEI.OPMENT OF INSECTICIDE
tc, 
 KIESISTA NI I NSECT SPElCI E:S"11ROUG IIOUT 

hIii1,itui l,.tdCCIo,Il-plal,.,dtlai 'tc, 14 III W O RL ) 

h(li,III i cctlicid e A ci aIcdoublig tirIC 
l 

(irmp o '7 nillls 28 . (i II 

P11,1l1~lWiIIIlIIJI lcc,+'n I ll I ul.h 14''II', 


. . .))1I Wllo,. clor 6.3 I c , l,*,, +./., , IidInc ' lodi nl.es 5.0
 
Orga nophophiatt, 4.0 

'%re t lIrois 
TI I 1.LIMITATIONS OF INSECTICIDE 

1.0+ 


USE (.i t i, I , 4) 
But :;implicity in the use of inseeticide has, inthe end, 
prosed a mirage. On a global scale, we have used 
enortmrous quantities ol insecticides to attempt to Resistance is not the only major problem the use ofexterminate crop pests anri disease veetors over tire insecticides may lead to: insecticides are usually moreli st 40 sears, "[he cumulhtive production of DDT daaging to thie predatory insect species than theyalone reachLd more than 2.7 billion kilograms by 1980,and may he to tlhe target pests. This may come about intoxaphene more than I billion kilograms by the same time three ways. Firstly, the predators may be poisoned by(Mctcalf. 1984). Yet, as PIickctt (1984) says so feeding oi poisoned prey, or be directlyaffected by thegraphically, "... while we callnows control almost any insecticide application. Secondly, because predatorspecific pest (with insecticides) ... .nevertheless tile populations are usually less numerous titan theirproblemi tofeontrolling pests is more ace Ihantever." target prey, ticy have less genetic material from whichCoSCtetlvito %Craybe Winning particular tothough sse develop resistance to the applied insecticide, andinsecticidal skirmishes. sweare not inlaC l inning tile they take longer to regain their original population
traJor battles, level alter insecticide application. Thirdly, theOne major reaiotn for this rattler glo yprognosis predator population may be eliminated through theis that pest resistance to insecticides has hecote a lossof their normal food (if tileprey population"distinct threat to continuous and proittable crop becomes rare or depleted).

production throughotut the world" (Metcalf. 
 1984). It is clear then, that insecticides arc not the finalMetcalf has suggested four measures to counter this answer to insect pests. Integrated pest managementthreat: strategies seem to offer a longer-range outcome. 

I'r.. to moni:or insect pest populations so that 
entdogeious S;sceptibility levels are utnderstood. 
The samie monitoring process willpermit early INTEGRATED PEST MANAGEMENT
detection of specific resistance. A nmiajor factor in pest management usually only
Second. to avoid the use of insecticide mixtures, as superficially considered trly insect scientists is tiethey usually lead to the simultaneous development central role of tire htost-plant. Insect pest nranagemnt
of resistance to these insecticides. technologies have, conventionally, been insectATird/, to extend the usefitl life of an insecticide by oriented; indeed, tire advent of synthetic insecticides
replacing it beftere C.mntrol fails through, the has exacerbated this orientation. The ioncentration
development of resistance, is on the mortality and morbidity of the residentl:oorith, In choose a sequence of suitahle alternative insects rather titan on the responses of tire host-plantinsecticides based on genetic considerations of' to the insects feeding on or ovipositing on them,and 
cross resistance and multiple resistance, by first the time horizon required for such responses to haveusing ant insecticide scith I sintole one-factor an effeCL, ,the overall productivity of the plant. Whatresistance and limited cross resistance (e.g. scents to be gradually becoming evident as a moremalathion), by avoiiing insecticides with multiple effective approach to insect pest management, is toresisttance (e.g. diazinon), and by changing adopt asystems approach to the interactive platt [tost
insecticides before resistance develops. insect relationships, in which the plant provides theAs it happens, once selected, genes for insecticide principal reference point. It is only on thisunderresistance hase virtually limitless persistence in wild standing, and tire need to stabilize the crop productionpopulatiins (Metcalf, 1984). These coitIter-measures system by assuring )'enetic diversity, titt a viable

need to he incorporated it any effective insecticide integrated pe:t management system ([PM) catr
management program as there are not many new effectively be established. 
insecticides coming into tire market. )uring tite leriod The folvlowing components seem to have the best
1976-1983. only 29 new insecticides were registiea in potentials for crop protection inthe tropics: 
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I 'hlroqtlIre.si%la'. M IichI rcaIrded its I he sis olI is I 

any IPNi syslern the rcstice-Ipoor lairl.ler,
ilot 

(Ih 1i011104m,/. Iits eth 'ricttuirC %t%-Il55hich sCrtcd 
%%rhen used sclectielv ttd (IisclhhtiIt ijcl.% s 
"1cnratiis"intci-cntitn. hut olitn caused mitjulilts " 

problems when tsed atst .tiliilning "pres\ii\" 
Mleasure. ChentiCal pesticides atre ttstll,\ e*pensis 'to 
sntbsisictnce fIltlfilers. \%hile.has been irgued.it iattul 

products may k\ell prtc l:chctp and co nieil 

source forthe larmler. 


('oitIralI oo,/-o. comlprisine elements such its inter
cropping. rotitiurn. limely plantinig to escape pest 
inlestation, and a\oidance ofexcessis cuse ofrnitrogenr 
fertilizers. 

ht/oiit. inrelatit to tileM alIiIlawirtr of/' hi CT I 
host-plant, is relatively new approaI.ch.r rndill braces 
such possibilities as diverting ineets to trap crops (of 
no economic value). 

Iiological tonrol, by t lie(se of the parasites and 
pathogens of the target pests or genetic nmechanisms 
(lethal genes. sterility factors, etc.). 

The various eiplovcd under the variouIstatctics 

headings abosc are too nurierous tI describe here,but 

suffice it to say that whereas the first iwo approaches 

(varietal control aitd cltemical control) are hatpered 

by short-term durabiltv unlder nortial circttrmstances. 


the oter three are complex systems requiring a great deal 
of basic ecological. pit\,6ologicaland agronomic infornia-
tion before a stable and dtrable systetm cal emerge. 

It is clear. Irotn tile resurgence of interest in tle last 
three approaches, that wc iav expect significant 
advances in their use itt the tropics inthe future. For 
instance. intercropping has long [1eenr considered a 
bac:ward form of f oarning. yet,rmany intercrop 
combinations can significant-l reduce tire incidence of 
certain pest problmis. as in fhe case of the maize
groumdnut dicrop werein the incidence of the mai7e 
borer. Ostrin, /itrtrt-calis. is greatly reduct!di.r'c 
Philippines (Fordliam, 1983). Ii China. 
Trichograinia egg parasites are being protduced in 
rural and commne factories, utilizing eggs of tire 
larger silk-moths (e.g. eri-silkworni, Samia ctvnlhia 
ricii, or oak silkworm, ,ntlirava pernri), for the 
control of several major lepidopterous pests of rice 
(e.g. ChlIo supr'.talis), cotton (e.g. fhfliothis. 
arnigc,-a), and sugarcane (e.g. I)iatrcea venosata). 
Such biological control proccdtures have been 
extended by using a hyperparasite (/)rtcot greeni), 
introduced in Ilainan Island, to control a parasitoid. 
(Eul/r'th, ia anrahilis),of a commercially useful insect 
(the lack insect, I.accilera lacta), (Pu Chil-l.ung, 
1978). 

SOME EXPERIMENTAL IPM 
COMPONENTS 

'Fle general interest in pesticides with easily bio-
degradable characteristics and considerable selectivity 
is being met. to sone extent, by the exploration if 
natural products hltving pcsticid,d actiiiy. Perhaps. 
sotie oft lie iost exciing of hiese grouptchting to lhat 
if pesticides of itticrobial tigirn. life niost extensu\e 
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series o l these hac origiate.d .Imti Japanese 5 ork. 
anld icilde slch potent aglictlttrlal antibiotics as 
Ilasticidin S. Vatlitlyncin A.and PItl.%oxins ( Fable 5). 
Itr cxtartpl. lirenrthliciit. ithich is derised lrom 
S1cIht IuIt(s. lilts lha I to ,.ls not, it\ci.i Inantof shows 
ph.*lotno\icit, .and e Serits tlli-llite :Icti\ity in)its tril 
tie presenc( ol \aler in such i \\it [hi this 
pietonrlltit Ictuls to the eakilge ol inmportan ions. 

Ki.
stich as iltihoughliltese microbial agLnts are 
potet aiti-pcst biocheimicals, dihey e\sily e\oke the 
emeruence of resistani stiins because of their site
specific natre (Misato tnd Ytiiute.hi, 1984). 

AI. 5
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IN A NIU)I 1984II( : AIAN, 

suktalre E;rrctis against 

- . . . . ...
hrr,
cicid tI 

ltrlanaetin Mile,, trees andd Iruit 

telplants
 

Anti-hrrgur 
Illksticidin S Rice bhst 
KLstgamu.\cin Rice blast 
Itliuis Rice sheath hlight: fungal 

diseases of fruit trees 

VRlidamycins Rice sheathblight
Mildi-c rin Powder.', mildew 

Anti-bactniurl 
Streptorycin lacterialdiseases of 
Ox.etracyciir fruittrees and segeirbles 
Notohiocin Bacteriailrnker of tomato 

(inliat, od Iartrr It,hi.1984) 

Bacillhs thuringiensislhas been available for 
commercial rse against plant pests (as well as certain 
insect vectors of human diseases such as mosquitoes 
and Sirrtlur) since the 1950s. It does this by the 
production of several toxins, which directly affect 
specific insect groups. An exciting new possibility has 
recently been opened tipby the isolation of the gene 
responsible for protein toxin production in B. 
titutrin/gietnsis and cloning it in another bacterium, 
lscherihia coli (Schnepf and Wltiteley, 1981). This 
step could make it possible to transfer the toxin
producing gene into plants and so enable us to test 
whether the latter can make the toxin in situ for 
direct insect control. Such a procedure would be an 
improvement on simply using the toxin, and applying 
it,as a biological pesticide. 

The old technique of tissue culture has recently 
inaugurated a new method of selecting for resistance 
against it variety of environntental ifactors (Iigh or low 
tentperature. high salinity, rirought, herbicides, etc.) in 
an extirerely rapid manner, accelerating the process 
several million times by providing tile capac;ty to 
expose milltins (or even billions) of single cells to these 
factors (Nouak aidl.iL'sotn. 1983). 'Illts, by 
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ciiplhoyiv g this callus tissue culture proedutre. ;tll
utilizing selected cell Cultires, plant breeders hae
been ahle to dcclop sLgiFrcane cultivars r-sistali to 
llemin/ho.q'rium .S'I'rffmraiwr,ari.
and sugaranic iosaic \ilis. cmploving tie a ility of
single cells to regener:tt, into comfplete plants after 
!electi\e screening of tile single cellsexposed to 
various lfctors under test. Similarly proIIIis ig pottIto
antid
tobacco plants, resistant to I'/itoldh/hora.have 
been selected \itfhin2 "years using this callus tissue 
culture tethod.Ini. contrast to tie 6 .\'ears the 
coll\ntiotnal [.2selectiott fti[hodf l gy carried out in
greenhouses Mid tt tire field woffufld normally have
taken (Nola: k ard ILawson. 1983). 

[fe last obscrvation ht gi eti colrcerns thebe 

experimental use of viruses (Table 6). particularly tile 
highl*vinsect-specific hacu IoviruIses, for tite control of 
Iepidhlplerou s insects, \%hich contain a major grotp of 
crop pests intie tropics. Baculeirttses are restricted 
largely to I.epidoptc, II, mnieoprcri and l)iptera; as 
the- s riotislh produce poliecdral arid capsular
inclnsion hodies, they appear ideal biological
pesticides. lhcir sitlet*vhas heen positively evaluated 
by tire Protection Agency, a hodyU.S.'iriironincrifal 
\shich has established some of tie most stringent
stantifids of cnvironnicntal impact assessment. The 
prospects for using baciloviruses for crop protection 
are therefore high (lIett, 193). Already, of the 300
bhaculoviruses known. 50 have been produced in 
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VI RUSFS IN L.ARGlE-SCAI.LE USE FOR 


INSIECT PEST CONTROl. IN CROI'
 
PROI)iCTlION 

. ..
l l t 

Pt Crop Pathogen Country 

attacked ued 

Mh USA 


U. 

/k /1" 1111%a r1, tQt ol~r . N PV A u stra lia.,, oh 


S.America 


Ortwes spit ("'uClut [ 
 silII 


S'oIdoptrra ,pp Vgclahles. Nt'V ('hil, 

Co.......
ec. 


-, Nfagricu.Ill Ihl/li l'wp f!la "Cwt.1ll N VV ('h11114l 

afiifiIS Sufficient for livid tcsling. anid 6 ff1it eCs. 
ire being produced h% Iidustr. nuclear polv
;clrosis \Iruses ofl 6 tIuctC riot hs (,.l,'Ho;'1,
calil Iii a. lhliollli. :I , Prodelia liifr,a.
.Sp'blolm'ra,'.fiKI,,a.and Tricholthfisa o)ntiI sawfly
forest pest. Neodiprion sertfir (Benz, 1983). For
regular use to he asstured, three problems ieed to be 
solved. First, belter persistence intie field needs to be 
guaranteed, perhaps thrthrugh chemical protection or
by genetic selection,.:is the virus particles are quickly
inactivated by sunlight. especially ultraviolet 
radiation. Secondly. ininiediacy of impact on virus
application is lacking: insect damage to crops is not
immediately prevented in tie first generation,

allough protection against future insect generations

is usually good. Finally. multiple application is not
 
adequate to trigger off an epilootic, nor to provoke a

self-sustaining infection above tile
critical
level needed
 
for effective insect control.
 

RESEARCH AND INNOVATION 
Innovative research directed to agriculture ir. tropical

Africa seems 
 to he a ke' element in any strategy to
 
boost agricultural production 
on a sustained basis.

The Eastern African countries are already spending

considerable sums of money on agricultural research:
 
USSI4.2 million in Kenya, $9.6 million in Sudan, and

S4.8 million in Tanzania (Coulter, 1984). The number
 
of professional scientists is substantial (Table 7).

Certainly both resources 
 should be increased
considerably; but it is paramount at the same time to
consider ways 
 of* using these resources more
 
effectively.
 

~ AqRICULTURAILTABLE 7RESEARCH 
EXPENDITURE AND MANPOWER IN 

EASTERN AFRICA, 1980 

Countr) E'xpenditure ai % Number of 

gricultural (i) scientists 

Ke ,ia a 0s 4 00
 

rllalniaIi 0.35 256
 
(Alter (ondi,r, 1984) 

We should focus more on the orientation of the 
research itself: to the problem-areas of peculiar 
relevance to Africa --- those of stability of production 
under rain-fed farming, of developing tolerances toenvironmental stress, and of pesis iS nI jor threat to 

lt tire. But\,here are life innoivators? 
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Importance of Linking Crop Protection
 
with Crop Production 

by

tjilisLrsily of ( lilornia. Ri.tsidte 
Caillni in . USA 

'Succcssful crop production has atlways involved at 
series il carefull' plaitned actions. These actions 
inciide mny considerations (late of planting, 
source of, stroig seed. prtduce dispisal as a I'ood or a 
cash crop. production needs in sieeding iariaging 
pests. irrigating. lertili/ir g, and ilaay more,. But plantprotectioin is air cnorinlioisly important lactor in 
successhld crop productiro. iFew peoiple appreciate tire 
importance ofi pest-induced losses, nor rio t hev 
understand tile complexities of pest problems. Iris 
paper discusses sonic of file reasons wshy plant
protectin ;id productioi tni ;indsaance itaniderir. It 
has been 'ariously derionstrated in n regions ofn v 
tire \world that chainges, including illiprirelliclits, ill 
plant prtidictiorn ctn be largely It'st or negated eit irely
by lack of careful cyaluation to identifv needed 
mrdifications in plant protection practices. 

+OSSES CA S El) 1Y I)ESTSItI SSErasiUSEo 1Y ESTiS 

It should he rccogni,,cd that total losses caused by
pests are poorly docunrricd; in fact, ntore than likelY. 
there is noi accurate way Iit documient thern. Accord ingto FAO ( 1983) arnd Many o)ther sources, pre-harvcst 
crop losses die to weed infcstations. plant diseases,
arthropords (Iargcly insects and mites). and vertebrate 
pcss Irordentis aui birds) %re estimated to lie 
approximatcly 30 to 35(". lost-harvcst losses (grain 
storage. etc.) a mnountd tor an additional 10-20(Y7
These arc grtd cstimates, but it titals to losses each 
year of about 411to 50('. iwhichis intolerable. Siiall 
hisses otlnci are never noticed. ce r by the firmer, but 
nMultiplied its-er \ast areas, they cii be enormous. 
Total losses car be exemplified best by swarmis oif 

locnsts or \\(ivcr biris in ritillet field or perliaps by i

plant disease ep' icinic. You 
ar al aware tlt weods 

may linlit tire lrriount ofland that asubsistence farner 

an( his fanily can tianage to little more thari a hectare 

or two in tiliny parts of' the world. 


We cal to \ cry little to ctntrol crorp lsses rline to 

weather, bit we car Ior tliicsc caused by pests. It was 

estimated by tie I.S. Natiirl Acadernv of, Science 
(1977) that onil +i201; redluctiorn in losses catused by'
pests attacking maorr hod crops wotld proide fIoot 
each year for 476 miillin additiornl people. [ihis
additional Iarnott \\uldirake tip most of the 
shortfall i foiod eecd attnually, except iii aireais htar 
it by bad wealiter such its drougit. Man y art horities. 
it shtuld be addedl, leel tlt It 501; reduction in pest
lisses is rit ai unrealistic goal. 

Social, cd orn ic an h uii ntlitarian concerns ll 
p orintto tie needtfor increascd o(t prorductionr it tle 
decl ping c ruttries. le principle ways of bitasting
food pmudictiin art by expanding the crorppedi area 
and,,r rcreasing viehls. It has bcen estiratedl t \c 
need tio increaise itoi(] protductn tilt acrage oi 2.5"1 
per year to triect the steadily rising fIotd ncttlds tr the 
dievelping countries. The atnutt otf new land 

brought under cult ivatiort. although important, is not 
expected to exceed aii average of" I' per year.
Increasing crop yields, therefore, has become the main 
source of gross Ih (Mellor ard Adan,. 1984). 

'here are seCral 1.sstnnpti.. ns we can nmake 
regarding the fnur c. As pointed out hy Ii. (ilass inarecent address, %%e are not infallible iu predicting tile 
iltUir, bit there are several developre nts generally 
accepted as inevitable during t lie next scveraldecades: 

IIunnia population wil! contine to increase 
drainatically. 

)ernands lr" food anrd liher will increase at a 
corresponding or es-en greater rate thian 
populations is de\ eloping countries improve their 
economies and diets. 
Arable lands arc already very extensively used for 
agriculture in nany parts of the world and other 
sources of food, such as tire oceans, appear to have 
finite food-producing capabilities.
Much of the increased requiirements for food and
fiber %%ill of necessity be met by intensifiedagricultnre, that is. grcater production per unit 
area.
 
Intensification of agriculture will create increased
 
pest problems during production. protection 
pr oblens d nurig and fstorage transportation
foods are also expected to increase as production 
xpards iii tle trpics. 

cxp:,nd tine ill to 
I)eiaid for and rse of pesticides will conitinue to 

We have already discussed the first four of these 
assumptions, but when agriculture is intensified, the 
ccolorgy within tire crop systen is changed. Thisaffects
 
the fiu na and fhlra associated with that crop; pest

problems change and frequently intensify too.
 

The tools of intensified agriculture are niany and
 
frequently interact. They include high-yield cultivars,

high fertility. irrigation, nonocropping. continuous
 
cropping, dense plant stands, herbicides, insecticides
 
and mior. Intensification has frequently resulfed 
 in 
phenonienal increases in crop yields. hBut, as
 
Mentioned above, 
 pest problems are frequently

aggravated. 
 lxamples have been documented for 
severl areas of tire world, especially in tie U.S. 
Illorsfall. 1972: Reynolds, 1971: Smith, 1972).

Ihrmwever, soie off the most dranlatic examples have
 
recently occurred iii the "green revolution" in rice 
prodnclion iu Asia. Changing fron one crop per year 
during tire nionsoon seisont, with tire land lying fallow 
for six tir more ourlih (luring tie dry selson, to 
irrigated cntninous cropping hs greatly intensified 
stern borer. plani hopper, gall midge, atd other insect 
problemis. In tile Philippines, a formerly undescribed 
species, the rice whirlniaggol, has developed into a 
pest which reduccs yields as much as 25% when 
uncontrolled in areas where rice is grown continuously
tirroughout the ear (Ferino, 1968; 1968b). Trhus. 
where rice is gr(twin continuously. nd especially where 
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crops in all stages of deelopment are present 
lhroughout ileiyeiar. CxCIIsivC use of isicieiCifCs haId 
ecom e nlecessarv to prcvent liavy losses (l'athak. 

1967). 
Again. using rice as an exainpl, it has heen 

demonstraited that crops tridfitionallv grovn hv 
lfarmllers for long periors ofl'tiIne, hav'ofetifn deveoped 

a degree tol erince, sonetilnes resistiance, to certain 
pests. lhc first high-\ iehling rice varicties deveopcd It 
IRIRI. lo examplc. wc,e planted in mian\ areas of 
S.luif-[last Asia. It v..% soon cvidclot that thcv 
Sitfl'iCId atI;lCk b ' t.'r !'sts to a nmutch greaicr 
extcnt th: the naie varieties. Platnt hreeding 
pirograius \\cre able ill miany cases to hrced tiii 
rcsistalcc flctons ituih iiniprnved vieldi vxarictics. 

Colton has I pigment called gossypoi, produced in 
small fvsigcnous glands ii ill parts of the plini except 
tile irots. I lie pignir.i is toxic ito aIll non-ruminanti 

attinals anf inust he iunlo\d fhroin tfe edihc cotton 

seed oil. [or ils% reasol, coltitn plaint breedes 

dcveloped v iricics ith vcr\ low ossvpol conteit. It 
- " 

vyas soon 'oundi tha tls,- plnitis werc norc 
siisceptiblc to ccrtiti pests t hlall high-gtnssvpnil cottlls 
I Rekc\olile 1ial.. I'2). I liesiauthors ,ilsii poinilcd oiit 
thait tall lltidil citill in file tilitig prodtuCtioll 
prlctics In ,l cate clianges, s' tnciines subtle, ill ilie 
platit aiid in til cltsirintl iclt. 

flit uitraliivcicss anI suitability' ul tile plant and 
thie cliv ilo llillul to tilc pests (aitd their natural 
cllciilics) LiV healertd atnf. in some insancces, this 

iitay aggril\aite oir alliciia'tc certiain pest problens or 

cLv.n cial: nie\ iines. MIiidifications in titnc of* 

*ippiicatiitn atlof .intloilntts iif irrigitihn vxv-atcr or 
firtili/cr, use nil difcrentixarictics. planit and row 
spacinlg. culiv ation practic..s, or timetof planting or 
crop itiltli V arilYall hi;e .In impact on pest or 
bc.scficial species populatiots. Sonle modifications 
alr nfesigiefd Ito giv co cltutalC tir l of a pest and may' 
pro-i tile lirst line of defcnse of certain species. 
Other ct rol ItcauiirLs. such ias insecticides. are only' 
Sulppli ecit arV. 

Cotiiion roc\'e s iil irrigatid areas haye long 
recogii,'cen that lush spills in ihe field are especially 
aittractive to ceritain plant bugs: Uhefioi/his. (boll worm) 
complex uif species, and h)oil vcesils. Similarly., over-
irrigatint anid oiver-fcrtili/iation inay produce lush 
plants which may tot produce it larger crop but creiate 

ia more severc pest priblem. Other changes in 

production practices may also hav'c similar far-

reachinlg ef fects. 
in ciotlclsiuonl. I Itst clph.isi/c that plaint 

prul.ctio and proucttctiti st gonlhatd in sand. One 
itlst incldc tile <iehtt. 

Inlcreasingly in the U.S , fo1ixamntple, we arc putting 
the protectilont and pnitductuui spcciilists ilo teans to 
solve ttile coii oln prbletm. A greatl dfal of adaptive 

riscirch is gi ii nnz iccneeded its ttc developing 
countitries. W. ca notili tiansfcr tchltilog'. ftor 

exiliniple. frost Icllilirate clilclacs ii lint, tropical 
airiais nfiltl fiiriitg inhOlnuitlt fcvcs~pcd illhilv- it 

()tic cutoutlrv 5 it It its uit iflh s sho f hct sircssc.l, uts 
res)tticc% are ittsnuficict for afsinuglc couiirc' itosolv-c 
all the plint protction prohilcills. \re call this 
"n[li rk ruilly,iitf plact'lit it bioth ililnillyind a tilisi.l 

ft'h more forial meetings of our prolhssional societies. 
Irained pesoniel at all levels are needed, ranging 

[rom the exrcnelfy importalnt extensionll fficerat the 
arini.'rc lesl to tie more intensively trained research 

aid ad tinilistrativc officer. Ill general, the cutlies 
invitstiig a larger share ofl their iiatiol hudget in 
agriculture have idllIccd ihe most rapidly as. ill 
addition to tihe cash crops, more aittention is given to 
ihe basic food crops ( Mellor and Adams. 1984). These 
authors identil) the African countries. where per 
capitia lood production is declining. as being in 
particular necd of agricultural inv'stment. 
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DISCUSSIONS 
Q. IKhilamala): The IPM concept has been developed mainly in thc 

USA where fairms are large and farners can afford the high 
abour inpuls that IPNMrequires. Ilow can we adapt IPM iosult 
farners in the ESA? 

A. (Reynolds): IPM is not very sophisticated, hil it requires 

research. It istimeresponsibitity tf researchers in the ESA region 
to adapt I'M concepts to their situation.

Comment (Odhiambo): It is imporlant that research findings be 

translated into %%hattie farmer can easily use, emphasizing 
mainly the qualitative rather than the quantitative aspects, This 

multi-disciplinary approach involves tihefarniers themselves. 
cconominiss, agronomists. social scientists as well as 

entiimolorgists. and se think that this is ie best approach. 

,.(El-Sehel): to "hat extent have U.S. farmers accepted IPM as 
ain econonically viable pest crintriil strategy, and how can we 

coinl. our local farmers alsoilt adt it' 
,. (relnltlds: IM isnt N sold loalt tanrs in ilLIS. What is

inipollan . hossesr. is' the change (if phil %sophyamlongi the 
iir~ncrWs Whereas lhey pre"iiusl,",cre not burered about other 
crealure, tie' Inmwrle tosee sornie wildlife such aisinsects and 
hird in Iheir alius. AtIit udes arechaning in tie IIS.. ,is,,,esr 

and that is promiking for tire future irf IPM Ihere. 
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Pesticides: A Dependable Component of' 
Integrated Pest Management Programs 

hy
 

I 1'.Renols
 
IInisersity ot Calforni. Rikerside
 
California. USA
 

[his world needs loud and it should be ahie to depend, 
year afteryear, upon adequate flod and fiber that onlv 
a stable crop production can supply. Many countries 
have neither alladequLate nor a stable agricultural
production systeMn: nalnutrition antlia host ol other 
lhealth and social problems result. Stable production 
of agricultural products depends upon nany things, 
but plant protection fromt pests is a very critical one. 

Pest numtbers ate legion and nIlastake tlans' forns 
birds, insects, mites., neattodes, \ eeds, plant 

diseases. rodents. id lliiy more. Man has alwavs 
sought I)callis to Cope , ili peSt-induced problents
affecting his health. contlhot, esthletic values and 
freedomI from anoyance. Protectinig dolestic 

ttauinlals,crops, orests.nd otherpropertytistls.\ry 

important.


Insect problems are not UtlilUC tio modern civili/a-
tion. (raphic accoints of insect attack are found it 
liierature o!the ancient Chinese, Egyptian. Greek and 
other civilizations. Sorte, such as the Ilea, body louse, 
and desert locust. can be identilied in the ancient 
writings. 

Early attempts to cope with pest problems were 
largely iieffective. andat best Iccble. ilanhad been forced 
to share isabode, body and food supply. In relatively 
recent years, however, advances in our knowledge of 
pest habits and life history atd iarapidly advancing 
technology htave given mar reasonably effective nteatns 
of protection. 

Concentrated eflorts to control It variety of 
organistris largely began with the development of 
agriculture and permanent settlements about 10,000 
years ago. Early efforts were poor, some dealing with 
mysticism, but gradually a few chemicals wvere 
discovered, sulfur, for example, with moderate to 
good eflectiveness ott certain pests. In the early 1900s, 
pest control was still grossly inadequate and losses to 
pests were consistent and even at times catastrophic.

In the mid-1940's, the first synthetic organic
pesticides began to -appear, beginning with DDT,
13HC and 2, 4-1). These, plus those which soon 
followed, opened a ness era in pest control. For the 
first time, entonio!ogists were able to reduce quantity
and quality !asses to many insect species. In the United 
States, crop yields increased over 50%. Not all cf this 
increase can be attributed to new pesticides. ofcourse,
but they are a factor and added a stability to 
agricultural production never before possible. 

Integrated pest management or integrated pest 
control, as it is sometimes termed. (IPM or IPC.
respectively), is an ecological approach which 
attempts to coordinate use of multiple tactics in a 
single integrated system. A key term in this is the
''multipile tactics'" or techniques. l.a tr in this 
presentation, "coordinate" will be discussed also. It 
has been demonstrated time uand time again
throughout world -igrieulture that total dependence 

upon any single control or mnanagement tactic wsill tail 
at times sonetinmes \itih devastating losses in 
agricultural production. 1his holds true whether tile 
sole reliance be on natural enenies, insecticides, sterile 
insect rel meth.., control, or an\y othermethods, cultural 
tcchniques. Our IPNI goal is to hold is,ntlibels aid 
(danage to acceptahie le\ els; it is a containment ratlier 
than tii eradication stiatcgv. 

[here has been much aiAerse publicity illSome 
countries. e.g. the UnitedlStates, about ni.suse, 
overuse and occasionally even any Ise oftpesticides. 
Yet tllcvrenain tiletmost powkeirful tool which sve call 
quickly bring to bear upon threatening pest
populations. Fhey are highlyelfeetise. cat britga pest 
population to acceptable levels itlntediately, ittle 
adaptable to ntist situations, attd are rei.sontably
economical.. We should note that all the pest 
mtatagement tactics are mteanlt to prevent potpulations
 
froIii reaching damging le\cls.
flu ever, when pest
populations reach the economic threshold,
 
insecticides offer the in/i practical control neasure to
 
reduce the pest population to acceptable levels. It
 
should be added that itsect pathogens can be used also
 
as a remedial nasure in certain situations.
 

In 1969, tlie I.S. National Academty of Sciences
 
concluded that "...a major technquic such as the use
 
of pesticides can be the very heart and core of
 
integrated systemns. Chemical pesticides will continue 
to be one of the most dependable wveapons of tile 
entomoloigist for the horescablc luture... lcre are
 
many pest probletts for which the use of chemicls
 
provides the only acceptable solutiotu. Contrary to the
 
thinking of sonte people, the use of pesticides for pest

control is tot ainecological sin. When their utseis
 
approached frott sound ecological principles,
 
chemical pesticides provide dependable and valuable
 
tool for the biologist. Their use is indispensable to
 
modern society." (NAS 1969).


These are impressi\e credentials. Certainly IPM 
programs will continue to (lepend upon pcsticides itsa 
major conepcnt to assure program success and 
production stability. But "assured" success atid 
production stability swith insecticides have become 
niore costly and difficult to maintain. At this time,
there ire several pest p,oblersin different parts of the 
world where continued successful !se of availaile 
insecticides is in some jeopardy. largely due to 
insecticide resistance, severe losses in crop 
productivity are expected arnd have already occurred 
itt a few instances. 

There are a nuniber of liintations associated with 
insecticide use but, briefly. the major ones arc as 
follows: 
v Through tlie selection process, nianystriisolpests
 

have developed resistance to one or more chemicals
 
\
well over 400 species of insects and miles t this 

time. Nearly all of these tre important pests. It is 
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l tUso\aippl et tharti ll orL'inisinrs rise the ihilit\ to 

tehilrp resistince plant pathogens lt. deirts, 
\\ccfs. nem to des, etc. Il fact, the pr h.lel inilte 
case of rodent Iesistance t) Cet lill ant ticoaiulaIts is 
ctnsideletl scions. as is tile lapid dc\cloplileit if 
resistance in plant pitllogens inrecent \cats to tile 
5eSlclnlic fungicides. 

" 	Insecticides geCteraly pri\ itle ItII tentiltrars 
reductions of pest populiton it Ihtchuenquickl, 
resurge (fsoiillClill s to higiher :ind iore thlrLtttening 
Iesels), tecessitatitn repeated applications. 

* 	 Outbreaks of secontdar' insect pests resuflting frot 
destruction of tht"ir nttaI;II ciCnetrLs. 

* 	 tltdesiraie effects (it non-target irrganis ns 

including polliators. lish. birds and ther \\ildlile, 
parasitcs and prcatiors. the crop plant. inatannd his 
doestic aniials, and tire eireral cn-hulent. 
includinig water atnd tire atinosplicre, 

a 	 Residue ha/ards on target crops and also off-target 
crops (e.g. drift of insecticides. 

a 	 Dirct hazards duringapplications. 

INSECTICIDES AS COMPONENTS OF" 

IPM PROGRAMS 


With these comments as background, it is appropriate 

now to cotsider insecticides as a supporting

COil poruent ofl P|i progralirs. liiiow do svee'aliuatIc tirecompoet of prorpirmits op eosysteisat 
impact of application upon ti crop ecosystems aind 
will te applicio Cause disruptionbit ofinvalidatingiuifornmat in tinenetsprogramitt Perita ps tire simitplest
theirr f artPerhapsince bit o'informtist syit r 
the riuL( of' an experienced entomlogist is which 
insecticide or. in roost cases, insecticides - w\ill kill 
at particflar pest. But the experience d entomtlogist 
knows that. although nmair\ chenmicals may kill tite 
pest, sonic are preferred to others. Certain chenicals 
may he safer to use. others cause less disruption in tire 
crop ccrtsystcnt perhaps largely sparing predators, 
parasites, pollinating species, etc. Intelligent decisions 
can mnly he made after considering many factors 
involving hard data Forn properly designed field 
experiments. With these data, insecticide application 
can be justified \%,[ell the benefit /risk ratio is clearly 
tilted in favor of application, 

:,1,i 	 Cost 0.ii.p..tcue 

.\S puiteId oit, it 11 C.\l'ilC'I\ i1iiporl tnt th 
insiicidtes ailr usetd int tihe onlex! iil litlelkltetl 
coirol pr og ils. Ut!sed rtptipCIl.\, tics stetlticall he 
andl usually isdestro, cd. ()ur colleautte. ). M.. Way 

,in Inilaid. szC's11 three Coli(id ratill s: first. tlhe
 
pl quihi ,ll, s (itII] %'tellh ry to
f using pcstice nccc'+,+, 

15uhf pircifI ccititiC diilL , applying then. h\
edictahlc 

tite itist cffcti\C cc iIIiiiuItCis it Correct times ainrd ill
 
te rIIinniII ticeineded l tle
dlosuges to Let Meuired 

Jesults: Scoitnd. iitlcitatIoi picstiCIhis Mith 1ither 
tiethtds(i1 oftroitil lot partictilar pests or pest 
comtplexes ii such a \\;I, that tite pesticides 
comtplentent aird sttpfnlrltt thci ntlletoids ofrcotitrol 

%\]hellthe litiercannlot keep pest populations below 
c,conoetitc ulni y le\els. I hird there is tie question of 
the acceptahility f integrated nietlods of'ontrol that 

tit;lly demand mote sophisticated techniques and 

decision mtraking procedures than those needed for it 
simple celicttieal regitne." (See Fig. I) 

It seems appropriate at this poiit to anplify the 
abt)\e statentet aid disctss itn some detail how 
insceticides can best he ise toiassist in developingand 
tnaintaining usefunl integrated control programs. First. 
we must recall that natural enetries (biological control 
organiisms) cnstitute i a central element in most, 
perhaps all, integrated control programs in 
agricultural lields. It is doubtftul that we carl long 
Continue to produce most agricultural crops in the 

total absence of natural enenrmies. I)estruction of 
natural enitmies with insecticides must be avoided if
it all possible. Second. we must, consequently, seek 
selectisity in use of insecticides. "Selectivity" simply 
implies tire use of insecticides to reduce the target pest 

populatio ttnt n acceptable level below tire economic 
threshold with minimal disruption to other 
ciniit ini teiecopeoytmcrop eosste. 

Before discussing means to make insecticide use 
more conmpatible with integrated control programs,
there are two concepts suggested recently: 

* 	Substitute treat-when-necessary insecticide 
applications for commonly employed routine
treatment insecticide schedules. 

0 	Recognize that 100% control of most insect pests is 
not required to prevent economic loss. This concept 

Figure 1: Factors and processes influencing decision-making on 

sshetherand when toappl) a pesticide. The availability ofeconomic 
thresholds greatly simptifies the decision process. 
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is particularly viahle sclccti,,esh,..e insecticides 
hlavebeen eimployed. leaving natural cient\, 
populations virtually intact. Ithas been estimated 
that recognition .and employment of jLst these two 
principles would reduce insecticide usc ilithe 
United States s muchiy ..s 50'j. 

USE OF ECONOMIC THRESHOLDS 
Recngni/in,, thant insecticides should be used to 
supplement rather thbansupplant natural enemies, 
cultural controls and other control techniques which 
improve the eLfectiveness of insecticides while 
reducing ecosssteindisruption are to be .. nmLeided. 
"Timing" insecticide applications can reduce 
insecticide load inthe crop ecosystem mainly through 
reduced need for repeated applications. Proper timing 
depends oi man Ifactors including an understanding 
of the pest and crop phenlogy and their associatcd 
interactions. Ultimately insecticideapplicalion caii be 
timed best when economic thresholds ireestablished. 
The economic threshold is the pest population density
at which control measures should he used to prevcnt 
an increasing population froni reaching a density that 
causes economic injury or loss. 

Much has been said about economic thresholds in 
tilelast to decades. iln rtunatelv, Iar too lews'have 
been established to date. GeneralIs ecionomic 
thresholds take several years to establish but. once 
available, much of the guess work is taken out of' 
application. Expensive and environmentally 
damaging unneessary applications are largely 
eliminated while econoruic crop losses, due to laLk, or 
poor timing. of treatments a,e avoided also. E'conomic 
thresholds are never totally accurate because of 
fluctuations in productivity, crop price, treatment 
costs and a host of other factors, but they are essential 
to intelligent use of insecticides and are, therefore, a 
central factor in IPM programs. 

SELECTIVE USE OF INSECTICIDES 
Selectivity is a major route to compatibility of 
insecticide use with the crop ecosystem. Selective pest 
control attempts to minimize detrimental effects on 
other components in the environment, including 
natural enemies, as opposed to disruptive practices 
such as the commonly used application, byairplane, of 
a broad-spectrum insecticide. Not only are such 
practices detrimental to the environment, but they 
destroy IPM progranis. Yet selectivity in insecticide 
use is available and there are many examples of 
successful programs based upon selectivity. These 
should be encouraged, 

PHYSIOLOGICAL SELECTIVITY 
P'hysiological selectivity (sometimes called intrinsic 
selectivity) has been developed most elegantly in the 
case of herbicides. Entomologists would like a similar 
degree of selectivity so they can reduce a pest 
population with little effect ol populations of natural 
enemies. All insecticides are selective to some degree 
but few exhibit the type or degree of selcctivity desired 
for IPM programs. Insecticides which are active only 
on a certain pest cr to agroup of pests would be ideal, 
but few nave been developed. Many specific acaricides 

ha\C little, it any. impact oil Ieiiclicial insect specics, 
althlugh they nI'-i' cause high inrtaliiyccl preda,,.ls 
species of inites. Insect diseases .+t in a Selective 
manncr. "acijlllothlnojnt.i,.s id the lirst \irus 
disc:scs ale availablef t colmiicrcial application. It is 
also pussihle that chemicals such asiiseinile hormoiie 
uiinics and chitin inhihitmrs, ia\ see practcal 
application. 

PIhvsiologically sclcctive insecticides are ideal butlnot 
readily availabic. Ilie chemical indUstry hats pointed 
out that devel'cpn t of soch chemicals is all cnignla. 
IIlepoteutial larket is linit(l 1 iili the emurnous 

custs of dcvelopinciit are discouraging. Nccrthclcss, 
physiologically selective compounds. a though limited 
in number and utility, are availahle ind new ones are 
developed occasionally. 

Experience has deimonstrated, however, that most 
siccliSce chemicals, if applied on a rcpcated basis, 
deplete beneficial insect populations alarmiingly alter 
several applications. 

ECOLOGICAL SEILECTIVIT'' 
Physiological selectivity is extremnely desirable but 
availability ol a large number of insecticides with this 
characteristic cannot reasonably be expected. Fcological 
sclectivity however. cainii often be developed Irom 
available insecticides; in fact, tile development of 
ecological selectivity is an interesting challenge for the 
field cntomologist. In most cases the development of 
ecological selectivity requires a detailed knowledge of 
tile pest biology and ecology and how this pest inter
relates with lhccrop. 

There are ainumber of techniques which can be 
in;cstigated for potential ecological selectivity. There 
is nothing mysterious nor particularly new and 
complex about most of these. In fact, some involve 
nothing more than comlon sense and experience. As 
most are self evident, little discussion is given with the 
following. 

Doage.' [here are :;everal examples ofa high degree 
of selectivity when dosage is reduced. A full 
recommended dosage may be, for example, 8 ounces 
per acre and it was found subsequently that I or 2 
ounces gave adequate pest control. The reduced 
dosage resulted in little effect on the natural enemy 
populations, including parasitic Ilymenoptera, 
whereas the higher rate virtually wiped otit beneficial 
parasites, predators, and pollinators. 

Formulation andtlmthoitds o/'al/licenion. In some 
sitbajtions a broad-spectrum insecticide will be 
selective if the formtlation and method of 
application are changed. Applying a granulated
formulation to whorls of maize prior tasselto 

development ismore effective oi fall armywortm and 
certain stem borers than spraying the entire plant, and 
it minimizes subsequent buildup of spider mite, aphid 
and other irsect pest populations as the natural enemy 
populations are left. 

Restriction of treatIent area. There arc tiany 
examples where treating only part of a field or ia 
selected area of tie plant (spot treatment) is effective. 
The majority of the field is not affected and it allows 
biotic regulation to act. In fact, examples exist ofcrop 
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1ll.1nage filtI \ colC entratioii i Iwhich encourages pest 
ristricted areas sshich can be reated. ()illa small 
peretli.yc ft' field locuststrle is iiolled. Ircating 
w'hen still sir illthgrrdsnrcs, o 
irManv Cxaniplres. 

11't us,
Ih~i. . I'uuiii~n 05i ffeetisl.. a firsd ben 
.e€lls. iu bid sdccliincd 

billtre i'curporatiol t small ailullitsii an organic 

insecticide in allaitractust haitis iakinge a strll! 
coilehack. lhey can piroide a high tlegrce of 

selecti itv.It does not mlake gooid scnsc to spry a 

seedling cotton plant %%ill a bload-spcttlUn 

insecticide. flr example. w,here the slitle inseticie ill 

hail fornm cqiilv spread iloig tIhe 

fur I a . I or soml ttle t .u ,t ofI 

is etecti¢ %%!fll. 
plants aniid ni sclecti\l also resilts...\ 

similar situation exists, in ihe case of simile frluit l 
Specie" where i bail t toxicant can be 

row ol i t 

Iidltit plus 

applied to a small poirtii of i rlce. 1ire fruit flies are 
destroycfd as the) ar attracted to tire hail. 

.niI Ir'ilmel/rl#. Sevral lthlos lil\. pilted oult 
thiat seed lreatrflili ilIlliolinsect pestsis eflect" a 
(tileeed maggot cormplex. \stworir. rtssl monis, 

etc.). Oten, sectu treatmieriits ha\e gien cottrol 
coriparable to row%sprays aind brideisti Idtreatlert 

which rIsetile sllie clirrical at irari' tirries tile toital 

toxicant per acre. For xail. dieldrin at 32f; acre in 

at seel trcatiient aburiii ell'cti\e as 4.5-0\%i abou as 
kg acre broadcast. Tlie adriiitagts ire oh\iois is 

seed trealmenrt costs less. causes less ernirotnnnial 
cointarinatioiun. non-target species recei\e Ihur less 
expi sttre, cost f r application equriprenrt is largely 
eliminated, and fhere is fallrless select.ion pressure for 
develipiri i if resistance. 

,in'l1%v um lllllit id. Manr cll.i¢C 

insecticides Ira~ usiil propelrties in tife cioir text of 
selecl ity.Smeit re absorbed ralidly\ iiio tire leaf 
wfcin spraveud and sinir becninr esselitiall\ 

unavailable t1insect spee.ies not fefeding the treatedi 
plants. Seed and soil treatmienrt result ill the crhenrical 
(or its toxic metablites) being trarislocaled upswar t 

into foliage and bcing selccti\'l' ioxic only to 
phyv iphagotis species. lbinw\escr. se\'ral research 

sw'orkers rave dilinoed tht liCarb is sLllicienrly' toxic 

i somire pred a tir specie, sw hich supplemrien thfeir dict 
of prey \witi plant iuicc. N thai some Necti\ ity is fost 
ssilli this inaterial. Nc\citliels,,, \stenmlicinsecti
cides. althoiuglh f:\\i iuler., liase been usleul in 
IPM priogramis p;artiCLuiarly filr apliils. nlites,leaf 
hoppers andl Iir a I'e\other ien,sect species. 

Set, i ioi'' ,'/i 1/ihn /ll. li i'. A spv'i:ilcase 

exists \'here a broat-slkcer Un irisecticiude ImaV be 

sirnies'hat selecti\e tlroiuigh aI ser\' shorl periotd o 

residual acti iiv. lIhus insects rilgra iig inti tire 
treated area ire unllecteud except. ptrhips. thrirugh i 

redfhuction inpie iii t flecae of beneficial insects. Alsor, 
tiIe fa t thi piarasitic I ienri.pleri inside cicoomins in 
ile pupal stage cail c.ri.rge a fss dfays liter tmii r 
err iruinntirr ssithort attixic residue is of imnporlate 

i ll; fittIfIg I I Chit iatIrail i.CltiiI I ip ltilatI, ii aIlieit in 

lehicd rrilirihels. 

(C)NC.'I. OIINS 
Ihf.nt,.ii mlch 1llo.1 that coulud lie adldu to this 

sc and iperlaps of it Slholl b.. Iordfuseussioni soltie. 


v.uilllel.'.tli-plin iple uflIta inflI sig rifiCiit lIC'.l
of 
fists llilo ilseclunseticile Ircatltic-ll. altuiglh 

rmdinced to acceptable lels (the dirty-lield tecliniqu) 
Could he explored urlther. Also, there lre a r111 liherof 

recent idvaunes iltchnology wlhich mnav prov ide new, 
tools for use in 1PM. Sex pheromones are alread'atlnd 
increasingly used ill puipuilation surley, detectio tiard. 

ii a lcscases. prediction. hlieinsect growli regulators 

a see' utility e tlr ildgir i rime research. 

'v lls,cultural controls. host-plant resistance andCcrtli 
uther orlder IechnriirLe.CS are quite prorperly receiving 
rcne\ed inlerest aid research suppirt. With tine, we 

aln expelt adalnres tiroiglh mollecular biology aind 
geec tranlsler. 

Researcfh il a rltrnatives to conVentional 
irsecticides hase deroinstra ed conclsie\lylthat tone 
of these teclhnituties or tactics will replace tIre need for 

ineticides. Iinyv couitries in tileworld do not usc 

erioirgh insecticiftesti obtainr esse.ntial gains in 

agricriltiltal production. (onversely, in the United 
Stit , sotitv mill not pernil the cotinruted 

prilri gate rist iof pesticiles of the past two or three 

decades. li rirans insainces it has been eounter
priiduictil t l f irrrrtrs to continue this heavy ise of 

insecticides betcaust iof factors already mentioned. 

Certainly'. ite se factors inelude environmental effects. 
lossirlpcst poiptiion regulating iatural enenies, aind 

pestiide resistance allcritical to IPM programs. 

ft is iirportant that integrated pest manragenent 
progra ins bede dope.cd. Glibally, it is the top priority 

in pest conlrirl. ft is exceciiingly inmpirtint,for tropicaI 
subsistence faring as inchtidepenids tpoln their 

ability to inrcrease and stabili,e productisity. 
[I IpfClull hi dfeveloping willtilIarmers cointries 

prolit by Ire recentl,rogress (and tmistakes) made in 
oierf parts (ittire ss'rrrhl. Irsecticides will remain an 

idispe nsable and central tactic in our developing 
II' p rigramns. btill it tItem in thetsse learn li Lise 
citexI of' irtir ecusystemits. Ioirtuinately. there is I 

gen eral 1aid accelerating nlov toiwa rds Ihe IPM 

cocept inthe prollssions of plant protection. 
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DISCUSSIONS
 
Q. filtnrrlm t S [limeIS iwiuuiulm icg!itaic pesricid export% 

h\,nlin Comip.llit.
 

. IAlford): I lie I.S r,\rinienl dlos otreguaiiinpici ilutl
 
,

li,,iiiinipimhingimtitiih ilieii leqtii i ifiii,n,,ckiomm lelorerieieni 
tflrlh \sli i,, inipiiri cheiicica;il in qusltlin.the latter lhe 
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Pesticides: How to Decide 

\ lint" Kiss, 

() I ice ,I ullhllcL h
 

1lii ctll liItsicte tlld I t-'ilhohon
 
S IX. R-lim .I13. k.jshi lhiI . i) ( 21152.1 I Si
 

It is, il1pt~liallt 1 It) , di1C 11011 [lh¢ IClwin lillL [bill tile Co'tm mll 1 ifilclCSls aind ill palllh\ [lie um mtl lll+.ill. 
L-tUe",tit1 iN 1101t110\k 10 decide \%hlt'thcr pcstit'idC.S \When pesliL'i(Is agi¢ distlihuled lir¢e. of l tcig h% 
shoul ¢\¢, be used o]i slhld Il' elimnateld lnllltllcl I ofr subsidi/¢d b\ ft! go~t'l'Illllclll. ai 

alht'.t'th r. lestit'iles plat ill essentiail rtile ill ht d faiter is t'leail. littl¢ likeili it)m;ke libertial se iilpl l tnt'tli l nul \li¢;scas Ctlill , thalt i%Ito sit). ill tilt'Il thall il Ile [])lst p lic h il l¢eal cotst. O)il t )til lc 

httllialll\\¢Iea¢. Rlattel. th'I title qutesttin lIst lie han. li e ma tltlt h able it) obtain .imaterial le would 
take[)llto ierit),pecilic tlecisitos relating to pesticiI like lcti Ise.ejltt b'atise lit etmii rjal enlterprise is 
selectition iant t t prtisi gi\ ll tilte llteIte l'ti III pis Iti it ii l et'ilts, i iliptlt i1 Iistlilititllill siltuatito 
greatl tlixcisil\ tit la isl %\hic.h IIIIM hi' lalkcl intoh ) (1110i11 IC",tll0llt11S 1llll scd¢t h+\ (liet gt)\tllllllt'llt. Iliet 
ac ut.tllt lt.LT'iMl(l hW ,ll'ldl 1110Ill0 Wl Plll.hal. idl ipppl.\ pes ticidesh 

I het'e ile 1\o \elr\. ilt(litirtiltt getii Iti ttills sitniltl ialstt te t ltt flee tltrktl 5iltllt' iof the clt p. aintdhecre+: "Who) shall dec.itl¢?", thatl is . \%hich intli\ idtals ,ir Ilim, in 1111nxi l h'nftlolledt h.\ %tilplYand deman~nd or h-y 
grttltps siill ' llihl ii Ititie aietie li irt'st.'lii¢ eittllll pricinW policies. (i\en that lilt ilrmer 
prlscribiie lie tt l paltrtitilr pest citiles ln( pra tices. tICi(ls 1hie\ili'l¢NetilllCrs tillt protcttill, the 
aind I% tipini inand intcrcsts should bt'titc rvsleld appoitaclh t it lit lkes %%ill li' inllucited by his o\nstihs 


in ilakint these decisitns: OIn %hlat bltses shlu 
 l 'spericnce inti 1I). the inlorationt itd guidance 
decisi i lie tl'?". ltat is. %bitl la tIt s llll \%hill \%Itich lit' lree i\s hIrt t lhers, inlittuling sales 
possible¢ t'titillsticties shottld le considered ald tlloSs I spltL'lllit', aitdtl stIC lii)ll agtls I' 'ls tllil the 
should they be \\.iglted i they are itt conllict. This is pilicies iii t leir reslic.ts ti\¢icompanies aild ilistitutiotts. 
lairly .timiitly retirtl it) its uidettakingtu tistlii All (ii tt'se lactors %%illncessarily play a roe, but 
risk) beielit al I>sis. ittt this implies that lilt ttlsIs lust \\liii else slIdtt l hty a i iie in tile detcisionl
aind benelits cain li lea rls ti'\tline ad iltat tilie\ catll be makiii ioctess is a \or dillit'tlt anld CtmIlpicx uestit.
 
quianliliel atd s\ilalt.I ill lerits oll a Ctttlnitili lhere are alid dillitentees aiintI+ the interests,
 
Itediun. such as titlne  concerns atid priorilies \\ ih dillietent inidiiduals ,itd 

1lies' I\\il gencrti ttcstions ita theit be hlttlt\td seglineilts of soticl britg to tile isstte If pesticide use.
 
by mitre specifi lil%.s sitl'h Its: Which prtodutct or lie itlpacts oi till lmtter are thiiotts lie tstill'
 

niaitioiml a to use ill i priti.tlar sitilatitlt. w\hen Ilse hears tilt' tolst tittt tllsequtences. both pitiit and
 
toli particular prtituct is tost-ellecti\e ir adissable, itegalive: it is his trop and conseqttently his litlihood
 
host ilh Ito tIse ail iits\ tilen. ho\ to prilit.t the which kill eteithr bettelit or suller ain. particular]i\ in
 
uscrs. lite nctral public antd the etisirtitnitielit. and thecase ollthe sniillfirtnlersliti eliesiitIamillIaibor,
 
s\hat strtil Ittiegulatv ttonliol is needed. Clearly. atid his tily tht are tusutiiy risk from any
an tslat 

t est' qu l ions rtpr rse l tie i erall subije t oiithis Itxie eliecls.
 
\\tirkship. sit I \%ill just briel Is disctuss tile general Vli tilt' extent thilt 
 tither segittents oh society are 
lutestions til "'tili decidles" alld "'Il \%hat bases."i likely to be aftlelctl, it is appropriate that their
 
telatiotn to 'uirent IUSAII) pracltices rcgirting iliterest ulst) he represented. llowe\er. particularly ill
 
lsistilne¢ite lpesticide ploctrettet alild tlse. ilt international cotntext, it may nt be easy to reach
 

In the CItle\t ii this \ttrksliiip, it is also parli- igreement oil hich irdividuals or groups are decision 
eltlarly aipprtoprialtc it) coinsidter ite influetce of tie nmking. For example, while eivironmnental groups in 
spet'ial COidi titsn pres itiiiig itt de\tlopitg etillrics. (lhe ItS ialll tl]ili environment asIt comntmonthe w\orlI 
While pesticide use is in Ittililg glIll"v itn le Iesuturc and heritage belontgitg equally to all o its 
tle\eltiping ssorld. ltf eln hnisiti ii intcnsi\t use h1ats inhibitants. ofllicials or cili/ens of developing
been priiil. in teit tlestl\lpel titt~cliie,. It is countries matilty¢titntlei that1 s\'hat lies within their 
ilptortillI to aiSk lti le lt'ssoinsI (iI tlh liast aIyle borders is titeirs Ito tonritrol. ald tiat they lse had 
applied to tilt' pr'scit aiil lultire, little voice ill environmentally rel:,,.d Idecisions made 

in dleselopd countries. 
Ihere is also the tlilliitilt question of responsibility

WII 0 " A II. I )IE('l I)EIt ilhority. I here are naiy wito hold the siews' that 
lxept ill Cascs sheret gotr¢itiltilt lgency )I oititer biecluse cli ll pestici(es triginated with Eiuropean 
orgaiiti/ation implemnetis ;i tt'gitlal pet mnliligementt ull Amtitietilf ecltioltigy. ainid becliuse tie 
priigrit. i te dlecisioin totiill '\;lait ular pest icile at commeil rcial sectors tihese Coltittries lav so 
a particular little iltiniatel. tess tith lie ilidisitill ellecti\el' prioted the tise ol these nmaterials 
lItriner. lhIIst'er, lilt' lairilmrs thciiii is ittsirainiie lhrtiuliiut the st\orld. their gtsVerllttelts tow bea r tlie 
and influenc'd h\ a illil ' llcttlrs. eicth til responsibility il hunlo1 ofiich icutiollin, distribution 
is determitel h\ dtecisitins llille h\ a litistlof protectintg poptulations anld offittter the t nsirotlltents 
ildis-iduls ilisrltinltittlitiis. Pior exltliple. pestitilt' de\eloping cotitntries ironit associated ithiIia/aIrls t 
ma\lilabilit- andth it, ii dt'ttimint it part h.\ pesticide produtctiotn, us aind ibuse. Other ,. ise-er, 
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contest i lie it i Ihority oflthe governntents oI esporting 

coutries to initerfere Ctithet \ili pliille CititiCICIt l 

enterprise or ssil the iIIairs oIother soireiign stales. 
ihe question ol aiuthorit+ atnd respotnsibilitI lrt 

pesticide use s\ithinAlID assistatnce pltoiecis %;s, 

settled ittie I.S colrts Ilithe call , 1970s. slie It 
%%istilled tIhat the Natinta;tl Fi nirtital I'olic\ Act 
ol 1969 should appl to all All) programs is %ell'asas 
to domestic polic'.I o contply \%[iththis lgislaitn. 
All) h;ts de\elilpcd its o\n intern;il reulatints (All) 
Regulatio 11 ushich ileteinin its poltics iinrelitiuti 
to pesticide use liit plsc.is %\ellany other acti\ itits %% 

; possible threat to the etnirntnilent. 


Regulation I10Specifies that ;io.t All) pri0ict 
invokinlg tle ise(ii pesticides tuist he accomitpanied 
hv atnenirotnliental ai,sesstlieit %shich dclities the 
potential hta/ards to the populati n i nd tlie 
environmnent attl ploplses specilic itleasrtes to 
mitigate thetm. I leextent oil thisissessmttnt is relatcd 
to the degree ut baiard represented by thie pesticides 
requested. itsdetermined bv the classilication and the 
registration stlatli, assigned to ther b .\IIYs sister 
agency, the United States Iltmiroirnnrital rott:e'tion 
Agency IUSITA). IPA has tilerespotsibility ttl 
register conmntercial produicts for speciit agricultural 
aind public health uses, and to classily registered 
products either or gtterail" use (la\ailable to any 
adult purchaser), r "'restricted" use (to be sild onl\ 
to trained and licensed persoinel). AID follo\s F PA 
registrations \\ithregard to the use ol specific 
materials oti particular clops, hut in special 
circunmstainces tIlma accept registralions fron certain 
Other CeL tiit- o products not registered in t lie I.S. 
lo date, ti products for sshich the FPA re-.istration 

hIts been cancellcd, w.it lid rawn or suspended ha\c been 
furnished through All) projects (although prosisions 
do exist for the Administrator to allow such use ill 
exceptional circutst:tnces). 

Since tileinception of Regulaitill 16. AI) his not 
appro\ed any project invsolking tie distribution of 
restricted pesticides to siall farmers. When it is 
judged necessary to approse the use ofi prodte 
which is restricted within tie U.S.onlthe basisofdirect 
hazard to tile user. similiar restrictions are placed on 
their use ssithin the All) project to help ensure that the 
pesticides are handled only by propery trained and 
equipped personnel. If.ai olten tile case, a sufficient 
nnber of trained applicators is not aailable. the 
project ssill sw'ell.include a training compolent as 

In short. All) takes an active role in making 
decisions regarding the selection and use of pesticides 
within its assistance programs, generally applying fle 
same policies ishave been developed for domestic 
purposes. AIl) also considers other aspects in 
providing international assistance fIor pesticides, such 
is the compaitibility of the proposed use withian 
integrated pest mianageient (IPM) approiaeh. the 
,tsailahbili'y and comparative elficacy of alterniatise 
chemical and rion-chernical controll methids. the 
availability of facilities for pesticide storage and 
disposal and the capability ol the requesting country 
guovernmenrt to regulate pesticide distrihution arnd use. 
All) aliso strongly supports research arid development 
of IPM technoolgy is an integral part of crip 
protection ;inudagricultural productin. Ihereflorc. tlie 
ensironmentail assessiment,: also tlust evaliate the 
compaihility it lheproposed use with ainIl1M 
20,
 

approach. arnd the 1i11il1biliadctmIparative 

ellicacv ol at lltait chetticl aind nit-chenlical 
netttoils. 
Ihnkeeping itli tle Agetcn's lundiieliital stlrltgV 

to pruomnott tilhlmai aindthe deseloptelit 1so1uceN 

intstitutiU al caipaihliliti.",. [Ila \ Jllictcls inclutde 
comtpltnllents Io siplioll ianl stucjtlletln htitclnleiltl 

agencics espotlible Iot pesticide tegiltiitons. 
ens irtintoental protection antd iagricultulal rescaclih 
anl C\telsilti. 

I his Iilii.lliI. \ill be *tnuilicing itsthe \\'ild Ialank 
0\% n tIlct pesticite iilic\edeuhped incollaiboitlio 
\,ithAll). Ihi\\elet. ttitlist he teciignicd hit 
conritetciil chnittls suppl\ a Iligteiter qtlantit\ ii 
pcsticitles Itodese+lpi do diirect assisg ctllti its Illin 
tince proigramis. anId that Iltherefe it isirpoirtant to 
cunsider tile solt of cntirols \lich onllht operate in 
treltion to the pis ate sector. 

With regail to U.S. mafiicti rers. the Federal 
Ihnsecticide. I'ungicide and Rodeiticide Act (IllFRA) 
requires hlt prior to ,anv sale ol anti unregi!.tcied 
pesticide to it loieign purchlaser, the purchaser iust 
certify it \\riling t tat liennt(lerstt'ids tl;tttheintterialI 
is not registered inthe United States. A copy ol this 
certilicatiin is passed to the governnient of tie 
importing country to notily ollicials of the sale. In 
addition. all go\ ertnents worldwide are 
aiutorniatically notified ainully by the State 
I )epartilent Of any ciceIllationS OF suspensions oh 

n

U.S. pesticide registrations. I lit Organization for 
Fconotiic ('ooperatiun and )evelipnent <OECID) 
atnd te I nited Nations itnirotntenlta l~rogratn (IJNI.F) 
are i lhe process of implemenring similar notification 
procedures. II\oweser, ill all cases, he decision of how 
to act ott tile inlormation pro\ided remains with tie 
goserinent of the iiporting country. 

It is only appropriate that the authority and 
responsihility for decisions concerning pesticide use 
within a,country (whether tie U.S. or any other 
nation) lie with tie citiiens and government of that 
country. Ilowever, this places a heavy responsibility 
on these governmertts to develop and enforce effective 
legislation. Also, because many of the problems and 
coneerns sirroi nding pesticides are global in scope, it 
is also crucial that independent nations join together 
to sork towyard developing and adopting inter
niationallv accepted standairds and practices. 

ON WHAT BASES TO DECIDE 
The greatest problem Iacing decision makers at all 
levels is how to determine the actual costs and benefits 
01*pesticide use. Tht is litally true of the small fartner 
trying to decide whether to expend sonre of his small 
supply of'capital oti pesticides, or tie All) Agricul
turailI )evelipment Oficer designing a project fiorhis 
or her mission arid of the gosernmnient minister 
cinten.1plating ;ibin ar bitton eflfe'.ti\ehighly 
haiardous product. It is not easy to define and assess 
costs ;aind may be shot,benclits wshich or lung-term, 
direct or indirect, and qluantifiable or non
quantifiable, or to evalihate and compare the 
imiiportance conseqerices ss'hich may be econonic.ncf 
ecological. sociological. inedical or esthetic ltnature. 

Even inthe simplest case (the short-term, strictly 
economic point of view) it is difficult to evaluate the 
cost-efleIkeness ii' pesticide use. Ii is is largely due 



to the fact that there is no such thing as a pest per se, 
only olgallislN si tli Ichicse pest status. printaril\ as 
a function ot' populition l'el,,. As already noted by
mlans authors (perliaps list by Stern et al., 1959). the 
critical elenment inl cost-elfectise control ot a potential
agricultural pest species is establishing aniiecotlomiic 

threshold level. defilled Is the population desilN at 
shich tfie yield reductions tilte to that species equal the 

costs of cotitrolling it. 
Ibtis is an extremely delicate balatlce affected by a 

wide varicty of factors, inclding tie availability aitf 
cost of control measures, tile matrket value of tile crop, 
alnd the influetice i f other factors (such as other pest
species and tile availability of usater or fertili/ers) on 
tle overall condition of the crop. All of these factors 
arc likely to be particularly variable in des.eloping
Countries. 

In light of the importance of these %ariables.astatic 
threshold is meaningless: it mst be calculated is a 
function of the conditions prevailing at any particular
time. Added to this are the problems oif relating pest
population levels to crop damage levls, assessing 
densities at any point in time and accurately predicting 
grotwth trends io order to anticipate da maging
outbreaks in time to intervene effectively, 

Most ctmionly, tle farmer is forced toimake pest
control decisions in the absence of anitvor all of this 
critical informatio i. so that it is not surprising if his 
decisions are inperfect. The need for further work in 
these areas is %ellrecognied and there are nuerous 
research programs directed at developing improved 
assessment methods and realistic thresholds or 
dynamic threshold models (e.g. Dively, 1983;
Murphey. 1981); Stern, 1973: Ileadley, 1972). Still. it 
mst be adlilll that in most cases, particularly u,ith 
regard t subsistence agriculture in developing 
countries, we are far front being able to protiide 
l;,riers witi the specific guidance they iceid to inake 
their critical decisions. lthere are cven those who 
would argue that this is an unattainable goal. 

Nevertlieless. tie economic thrcslIol level remains 
a very %aluableconcept in that it forces a recognition 
that there is a break-even point (esel it it caInot be 
determined witi complete accuracy I a lesel of pest
population or crop damage below which it does riot 
pay to intervene. Forced t) choose, most farmers still 
err on the side of using chemical controls more olten 
and at considerably greater expense than is cost-
effective, because their essential priority is tsually to 

reduce risk rather than maximie prolfit. Withiti its 

research and development programs, All) has place(] 

a high priority on demonstrating that lii any given 

situation, while s'ime pesticide use may le good, more 

is not necessarily better. 


If the short-term cost-effectivens, ol pesticide use is 
difficult for a farmer It) calutate, the situation 
becomes far more complicated sheti tlie scope of the 
analysis is broadened to include lIong-term economic 
consequences. [he best recogni/ed loig-term 
costs of generalized pesticide use arc the so-called 
"pesticide treadmill" (also solietimes referred totas tfie 
"tiger trap" because"he who rides a tiger dares not 
dismount") and the evolution ot pesticide resistance lii 
pest species. logcther these factors can greatly 
decrease tile long-term cost -elfect ive ness of tile 
chemical approach, causingia steady increase in the 
dosages of pesticides needed to maintain yields and, 

tiltiimately, rendering them completely inellective ats a 
means of crop protection. 

Both of these factors are also likely to he 
particularly significant it developing countries 
because. under the troipical conditions prevailing in 
most uf these areas, imtural cotrol agents are 

particularly inportant in suppressing pest populalion
lItels, because there are st many potential pest species
ready to step it and become key pests, and because 
pest populations can rebuild very quickly from a few 
naturally resistant individuals which stir 'ive the 
pesticide application. The teudencies of lainel to rely 
ott a limited ntumber tflaniliar, available materials, to 
prefer materials with high kill ralios, atd to apply too 
large (loses at too frCt lielt intervals also serve to 
aggravate tie problem. 

lil light ol these v,ell-kno, i effects, it is becoming 
moi c and widely recogniied that over-reliance on 
chemical control pieseits a significant danger to 
agricultural prod tction in t lie long term. Smith (1969)
and Smith and Reynolds (1971), provided an 
illistrative example in aii account of the history of 
cotton pest control in the Canete Valley in Peru. 
Originaliy, yields were at respectable levels despite 
some insect damage (the subsistence phase). 
Following the gencrali/ed application of organo
chloride pesticides, yields increased dramatically (tile 
exploitation phase). Soon, however, due to the 
elimiiation of naturaleneniesand the development of 
pesticide resistance, both primary key pests and 
induced secondary pests increased dangerously (the
crisis phase), aid chenmical pesticides became largely 
ineffective (the disaster phase). Cotton growers in that 
area uerc thus forced to return to a more ecologically
based, initegrated approach. Legal sanctions were 
imposed oil tile use of ot;no-chlorinte pesticides and 
they were largely replacel 1,y less broadly toxic materials; 
culture practices were improved and effective 
biological control was introduced in the form of 
Trit ho ,ranat egg parasites. In this particular case, 

yields centually returned to, and even exceeded, 
iriginal levels. Unfortunately, this may not always
 
occur.
 

Scenarios such as this one have been repeated orare
 
now underway in many cropping systems throughout 
the world. It is essential that agriculturalists in areas 
which have not yet become heavily dependent on 
pesticides emphasize the integrated pest management 
approach from the beginning, thus avoiding the 
seducti etrap of the exploitation phase. In recognition 
of this, support for I I'M programs has been made a 
high priority within the USAID agricultural develop
ment strategy. 

An additional important cost which must be 
considered by those carrying the responsibility of 
making p iblic policy decisions relates to the 
prevalence of insect-borne infectious diseases in 
tropical regions. The use of the same pesticides for 
agricultural purposes and disease vector control 
promlotes the rapid development of pesticide 
resistance, creating serious problems and increasing 
costs in public health progrims as wellasin agriculture. 

lii addition to the complexities of short and long
term cost effectiveness, pesticide use has vell-known 
and important potential consequences in other areas 
such is human health antit safety and environmental 
protection. h,' difficulties inherent in trying to give 
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Reicttelcliirfer. K.11.arr(l iG. Itollrell, to5 I liiAiiiig the 
econiilcad'nil silii ical ItilplichItoihlls Ill . iriulrilril nests illd 

thei ltriil. ('Crip %Lictic Ilipress) 
Smith, t.F.161) I lie tcn a ld the .i i ispest iiti il 

,.,ii.,c I lM,, I '. l ,(12sl21-111 

itith. I. I. d Il 11.1. '' I llt l i iitiliiii 
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I a t i .I lo rl'l lil A\ill lii rrllI 'hl ls , cit,hle Slilct\ 
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A. (Kiss): i'SA lit rilltili lles the In lisioiirllil propel'l Inslsrel' 
itl i'li.l ctltcplientit I e lidpackage. oirelse iliopplItit aec 


t.lt iileriuitlir iIlriiilatiiln., %% er there are
here indicartiins 
lia It e lical ipplicarliir cli lilo ise..priper eqitipml t. 
Siitlitries it is the tralrling eitrimpirniilt that is insisted upn. 

(nrlttretttl (Gauetl: Ihere are tiaii dillictulties in tryinit)Iasscss 
(lie ippliitrtecliiililie" ard eijiiipleril. Scle cirtllries lack 
siir li e \.eiitis litr iitt iti g larnertetis ties. 

Q. (lSruan): Mist infiiririitiin asaiulhale on iirgmtan-hli'ride 
tieintiels like 11D)1 is haseil ol ttirk trrcountries .thtemperate 

Climates. I htre te iriiindttirrs. hcic\cer. tlhatthese chemicals 

deiisdeer;ittc illtrtical csi-niertts What is the raitionale it 
lie tSl 'Npi'fie that hecause)1) isrestricted intrelSA,it 

shiuldi ilecessnaril he so restricted in aid-recipient countries? 

A. (Kiss): I here crwIher srtdies in Ihe trorpics "slichgive contrary 

ildicatiois. iipltng p.rhaps that itIrre rescatch on this is still 

IlecLssaIr. 
'ocmnent (EI-Sehal): [-en 4 )) degraded easily in tripical
 

,

rclirninlinttcrs. it titabolinite I)1 ssould still be there, and sc 

kriss that 1)1)1 is alsortoxic as "ell as carcinogenic. 
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Malawi 

INTRO) UCTION 
Agriculture inNalai can be divided into two distinct 

sub-sectors. nanely: estate and sttall hollder suh-

ttder leasclold or freehold 
sector. Land ottestate is 
ishile stall holder and is utder cttstotnar o tership.
The esttes coer: total area ot about 47',000 ha ot 


15c1of latid asailable for cultikation and supplv 65-

701)of totail agrictiltt,r:dts. tiainly tobacco, tea,
':xpt 
stgar, colfee anttd (ce ti itAs. -s cat be seet. estates 
grow mainly cash crops. Small holders grow all the 
food crops as %%ell as all Irits and vegctablcs. 

[he ttse ol pesticidcs has hecoc att integral part I 

crop production and %ill retiain itit indispensable tool 
for itttprio ed pest control. Ih1intensilication o crop 
production, as scen in NiaLai today. Itas been--
accomplished through higher lertili/er lesels. increased 
plant densitics, shorter rest periods between crops and 
the general impro ed cultural practices. All these call 
for wide use of pesticides to control vecds, pests and 
diseases. loday. agricultural fields are real battle-
fields. Anytiing wanting to grow, creep or fly oitthe 
farmland is incvit;bly cugiht in the firing line of the 
chermica is (inIsect icidles, Itungeicides antd her bic id!es) an 

perishes in it. All these chemical %%caponstogether go 

by the aggressive name of pesticides. 

Oser the past lw years, pesticides are being used 


excessively in MalaI\i. I tdeced i Ilmost ecery 

agricultural. pi odtct is treated at mc stage witi a 

pesticide. Se era.I chemicals haxc K. otnca vilable to 


9 6
producers since tie tarly 1 0s dlt,oexpatsion and 
intensilication o! agriculturc after political inde-

pendcrtce atd tntch of tie increased yields ito\w being 
achieved inagricultutrc canl be attribtted. itt part. to 
the reduction of losses thlough regular applicatiot of 
pesticides atd other chemicals. lie ,tpid rise in the 
popularity of pesticides is due primarily to their 
increased efectiseness, lo\ cost atnd as:tilability. 
F'arters have cotiteto rely tmtch :cs oiltraditional 
pest control lrcateS i tiot. Ihis hassuchItasrtp rot 
stited Malassi since laind is \cry limited. Regular 
application o( pesticide has become a stlandard 
pricticc anl it is strtttgl felt that pesticides sill 
rtmain the taior ni.ass of control for i long titte. 

1htugh tle imp(ortant contributiotn IIIpesticides itt 
increasing agrictltural d06sias been recognt/d, 
concern has lsiogrtmn oscr tle potentitlly harniful 
elfects of pesticides on tta tllt d Ili% Cit\stsiiltnctll. 
lable I stosss the LuMtntit\ Mid slhl.. )Iigrictluttral 

however, the variation is remarkably high I1t ill 
1981 atd 1.185tin 1978. meanheing555tperatnun. 

TABLE I
 
IMIORTS OF AGRICULHURAI
 

IPESTICII ES
 

.
 
Near IHluids, t'ioder, 

t-

Quunti, N lue Qinlit Vlue 

I(, (t.000 ,000 I) (1.000 )MK 
- --------............
 

1971 172 221 431 324
 
4
 

1972 1 40.1 236 482 454
 .... 4 23
 
-97[,h..
 

,3 232 457 532
 

4. 4111,2 I.LI. 
__67519 4. 427 1012
 

1975 40 T.7 09
 
.--.
 

1-)7(, 414 8881 462
 
..--- - - ..- --

1977 295 667 7501 1552
 
.. . . ..... .. . .
 

1978 252 521, 1185 1768
 
-.. I
 

1979 25i 10M 4!3 1584
 

9.. . 3. 20
... ..
 

(91 232 953 104 550
 

19 2 428 2139 271 1324
 

Ip I Noenihe *n - ~daonti °tK Kniwch appio. USS0. 

PESTICIDES USE 13Y CROP 
Tobacco 
Tobacco is a major export crop forNMalawi.Ilring 
1984. over 79,000 t of Icalwere produced from 
t total of 78,000 ha. Tile crop is attacked by a broad 
spectrum of pests, mtoost feeding on tileleaves or the 
roots atnd the actual pest load on a growing crop is 
often quite heavy. Many tobacco importing countries 

the last 12 ycas. 
During the 12-year period under teiew, vtlIv pesticides such is ))T, dieldrin, aldrin, etc.. 

pesticide inlpoits inMalassi loir have very rigid restrictions concerning residues of 
on the 

imlport figttresoIliquid Iornitlttiorts irttertns of total tobacco leaf.The low residue limits do not permit the 
quantity hiac slthtswt tIitch less \ririittijslthn use of thee ciemicals on the plant foliage. I)tringthe
compared to powlers. the li e stbeing 232.1(111111981 ntitics1984 season the (ltta olpesticides shown intable
 

ni 428.010 (19821.
antdtaxirit lifie case o posders. 2wt c used. 
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TABI.E 2 
PESTICIDES USE-D ON IOBACCO )URING 

TilE 1984 SEASON 

Nemafidcde 

Mcth~l lh1ide 
ltihs Icawl)ihr,,llidc 

98c; Tech 
(2W Nt 

92.5.000kg 
10(1.00(I 

Il, icitlet 

(yerncthirirr 251C 2.1(1 I 
Molltitlcrolopho, 40WS 6.0() I 

Accphale 75SP 3,50011 
)irnlhoalc 401T( I.11,000 


l)iiehoate 20WP 2(10(N) I 

Fungicides 

(opperl O)schhrridc 85WP 1.3,0 kg 

Ilenodanit 50WI' 250kg 
IenonIl 50WI, 1.000 kg 
Anila/ine 50WP ILO()kg 
I hiram 0WI' kg12.0(100 


Iterhclcdes 

Nclhrdacddr 2((IET 12,5(0 

ur4lC 2501 


Suckcride 


Aniilk 78WS61(.()0( 

Tea 

lea. another major export crop for Malawi, has 
basically heen in estate crop. but over recent years. 
smallholder production has been encouraged. '[here 
are nov over 18,500 Ia planted with tea producing 
about 38,011 t. About 13% of this is srnallholder tea. 
I lie major pesticides used during 1984 were as follows: 

U\ perill hr 25LC 1,2(01 I 

IqruniphP~o, 501!(" 1ITCth1 1.800 


tIfaratl~ 25Ag.C 33.1)(1 I 

Sugarcane 
"here are two large sugarcane estates corverirng an area 
of' 16,825 ha and producing 175.3001 of made sugar 
each year. From 1976, Malawi has been an cxporterof 
sugar with exports rising steadily every scar. Ari 
ethanol plait has also been estahlished to use 
molasses, al ethanol is mixed with petrol. Both 
estates ;Ireprolcssionally naagcd hy LIonrho 
Limited. Since rii scrious pests are reported on sugar
cane, practically no insecticides are used. Ilos\es-er. 
fairly large qu:antities otherbicides are used For weed 
control. laFle 3 shr on sougar-ows tle pesticides used 
cane estates during the 1984 seaso . 

TAIBI.E 3 
PESTICIE)-S ISEI) ON SUGAIRCANEU IN 

1984 SEASON 

I'plan 721V1* 10,5001 

/Ammicl J(C\0 P 7,200 kg 
Alialme 
, iwlls r' m te 531 2.4-I) 27' 

80WP 
}()0WP 

7.200 kg
36,000 kg 

2.4-1) SodiLum 5.10 kg 

2. 4-1) Amrllne 3.,000 kg 

NISMA WSC 19,() 1 

SCikiOr ( Mcurihiiin) 80W 1 2.000 kg 

ordiri WPidolrain) 2 I(gal 1.250 1 

Ila((Sgon (lPropoxur) 1050 1 

I l1) 75V'P 1,050kg 
)iild itl 50WI' 500 kg 

Aldrin 40W1P 501)kg 

Icmik 1IOG Sevcral lonlcs 

(ot ton 
Cotton has been traditionally a smallholder crop 
though ill tile past three years estates too have started 
growing it in an effort to diversify the estate sector. 

Over 40,000 ha are grown to cottonl each year in the 
warmer parts of Malawi. Cultivation is all rain-fed. 
During 1984, 260 kg of DDT 75W 1 , 420 Carbaryl
85WV and 20 of DiimcthoaICte were used on cotton. On 
estates \%here tobacco and cotton are grown on the 
same land, Cypermethrin is used instead of I)D[/ 

arbaryl mixture in order to avoid tobacco contamni
nation. Research is continuing to find a cheap 
substitute for ))T. 

Coffee 
There are about 8,000 ha grown to Arabica coffee in 
Malawi both by snallholders and on estates. During 
1984, Malawi produced 60,000 bags of coffee. During 
1984 the following pesticides were used: 

Copper osvclroridc 85WP 60,000 kg 

MolloCrolrrplirs 40WS 4,000 I 

I)icdrin 50W11 1,250 kg 

IBisiull'otn 5G 52.000 kg 

1- ritrothin 50IO 5.000 IC 


'Free nut crops 
There are 4,500 ha of cashew nut trees, mostly along 
the lakeshore, 3.500 hatof macadamina nut trees, and 
2.70)0 ha of lung. The common pesticides used are 
dieldrin, 50W1I. for tel nite control, dirmethoate 401EC 
feritrothion 501.C ard propineb 70WP. The 
quantities are low at present. 

Fruits and vegetables 
This group of crops use large quintities of pesticides 
such as I)iathane. M 45. Theyare not easytoquantify. 
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PRICE OF PESTI('II)IES TAIII.F 4 
Estates niriiallv bIv the.irpesticides directly Iror 
comtpanlies oir dealers. lIm Si ,.llloldcr .llier.get 
Most of theilpesticiles front tIe Aglictrtulrll 

i%,rketin.Ic 
(AI)M AR('). [his is pmalstatal .lgarlli/ltillthat 
supplies all fari inputs and hty , lair p oultice 

l)evelopnent an1d ktrpIr1gtitrnt (Iit I'rjoJ 

front 
striallholder farmers. AIMIAR " r oltn;Illy ) uII;sIlargeII 

stocks of pesticides through lendr and thcs. are 
distributed thrioulghoti Malawi and farntrs cant get 
them either for cash or credit. AI)MAR "prics tc 
lower than the ores chargcd hy dealers. Pesticidcs 
prices are generally higher in Nalal i bCCijsc all 
pesticides are importcd and there is no local 
fornlulation plant. 

I)ue to somc problemis in Noiambiqueiclosc ports 
wsere our traditional import routes. Malawi is at 
nresett importing through ports of Dar cs Salimin and 
I rhan. These are very cosotl, routes and imports ;ire 
generally costly. The low usage fPesticides inMalawiis diic to ti hig ct 


high ctst. 


Availahilitv 
Normally all rtIaur pcsticidcs arc available, bitt 
Maliii heing land-locked country sonetitcs all the 
pesticides cannot he uitained ii tittie, but ott thc whole 
most pesticides are availahle in spite of occasitoal 
delaNs. 


Credit 

AIMAR C. smallholder crop authorities (for tea, 

coffee atid tobacco) and tileMinistrv of Agriculture, 

operate a good credit program for tlie sniallholder 
fartoer. Farmers can get rnost pesticides as well as 
application equipment on credit. Credit is only inkind 
tlot ca sh. This has been done to avoid the situation 
where the small farier is over-exploited by the large 
comnercial companies or pesticide dealci, as his 
operations are too small to attract private banks. 
Pesticides are pros ided as seasonal crtedit aig with 
seeds. Smtaill packets or sachets, which are specially 
packed for use by the small fIartier are used. 
Instructions are clearly swvritteninl-nglish and local 

hInrgitages. 


[li tie past, evcr. single iarmer or her ownhad his 
credit cardl. Thi,;natle administration of credit 
curnhersomte. Now. farmers hasve been organi/ed in 
giuttps or clubs of 50-2110 metibers. One credit card is 
usel itr tie whole group. Since credit for tie group is 
large. a good disciunt is given by A MARC. 
Repayment is alsit much easier thisay: average credit 
"! . ";; If ii the group9)5'+. one farmer 
delaults, the sohole group is penali/ed. For tie small-
holder farmer, ctton is tie oily crtip which uses mOst 
i, the pesticid,cs. ire )DI atd"Iliese Carharyl. 
I)itletho te as is shon intable 4. 

When Iarmcrs buy pesticide ttr credit 10"i interest is 
charged per .vearand repiient is alfter sales, 

Large-scale lirtlers get their seasonal linarncing for 
all cotsts, including cot of pesticides, from the 
National lank ofiMalawi, (Commercial Btank of 
Malaswi and tie Ius-estrilent and I)-clthpment Ballk of 
Malawi. Each farnt prepares ; cash rlowthiat iteludes 
alloperations. I lie estates bitv the pesticides Irom 
dealers ,r chteiial eomparies. Ihese alou givesorstte 

Cash (1ri'e"rtli i
 
.) 


C;rlhIh1 1 85 W sacetsi KO I'. KO.12 I 
L - --...... . 

III)1 7I5 I .,I, iK0 17 I I t 1 

I 
I IIIlIh,,1 ,, 2 WI' 15 P,hcht KI0 15I1 Kt I'- I 

........ 
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wimtiut 211I' I 110r;achct, KIO57 1 Ku 65 
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limited credit lacilities notinially not exceeding 120 
davs. Hut ill py after selling tilesone cases I.rnlcers 

crop. 

Dill lion 
l itAI)N,.\R(" hayce a sery'gittd rictvurk in evcry rural 

adlinistllliVC tnit :11id town. Farmers do not have to 
travel long distatnces to huiv pesticides. Alldealers have 
tuaitn depots illmajor towis, and also distribute
tltroug'i stockists. 

Equipment 
A variety of' spraying equipment are available in 

alawi. Again. the sttallscale fIarmer cat get these
 
through A I)MARC sohile the large-scale farmer buys
 
frot dcalers and stockists. Spare parts such as nozzles
 
are occasitotally ua'vailable, but on the whole this is
 
notta ajor prhoblem. 

Farmer training
 
Extension staff and research staff run courses for
 
grass-root level staff and fi rncrs. Every district has
 
both residential training centres and day training
 
centres %%,here farmers are trained in scoutitig and 
proper spraying techniques. For the estates, the 
chetical companies dealing in pesticides help in 
training the harmer through visits to farms, field days. 
and denonstration during the growing season. Guest
 
speakers are invited to speak to Iuers and a few
 
fartmers are also sent outside Malawi to see what other
 
farmers do.
 

Conclusion 
While concern is being svoiced on pesticide as a health 
ha/ard for man and hisen'ironment, pest ieide will 
remain a important input in farming for sometime. 
One carnot visuali c a time wlhen no pesticide will be 
used. Breeding fir disease resistance might provide an 
alternative, but it is costly alldtime consuming. The 
quickest way to good pest control and quality harvest 
is pesticide. But Malawi is aware otftle health hazard 
and certain precautions are taken. Tolerances 
applicable Ito Malai are 1.00 ppn for l)1)l and 0.20 
ppri for I)ieldrin, Aldrin anI L.indane. The Malawi 

itrcau(if Stalordds tests all samplesttf tibacct taken 
tt the auction Ilinrs (apptoximately 600 samples 
annuallv),and tle ahite-nentioned levels are the only 
tnes allowed. These levels are es-en lower than iii 
iurope sohere sorie gr as highIts 10.0 and 8.3 ppm 
necessary inorder to so legitard out tobacco trade. 
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Pesticide Management in Developing
 
Countries - Egypt, a Case Study 

hy
 

Ilcsticidec I)is iita. ['aciiii iii .Agricultiiie 

A\lex.anthia t tiltcr511,. t-gspt 

A BSTRA CT 
In agricultural s)stenis, soil is the inain reservoir olihe structures. These compounds contaminate soil 

chemical polhluants. Soil eccrally has a loose texture indirectly through drift and run off. Thcse are the two 

and consists ot solid Ilinelal aind oilgailic ialler. min sources of' conlaiiiation of the Egyptian soil 

tialer and air spacc%. I he mineral portion of soil is that occur as ia result of agricultural practices. Soil, 

forned fron parent rocks bv the weathering act ion (ll climate, adid pesticide structural properties are three 
controlling tite

physical. clieiicr : aid bhiological processes. 'lie I'actoiS primarily responsible for 

organtic portion consists il plaint hionia s, in \arioiis persistencc of pesticides in soils (Kearney, 1977). 

stages of decay. Iligh popuiations of hacteria, fungi. 

and aniiials such as earth-s\ itrlns iiay be found in soil. 

[he solid fractiotn of a typical productiie soil is IALI.E 2 
organic matter aid 95r' inorganic RELATIVE MOILITY OF PESTICIDES INapproximately 5C' 

matter. lIloever. stone soils, such is peat suils, may SOILS. 
contain is ntuch ias 95' orgatnic tiiaterial. Other soils 

contaii as little as I ' organitc intier, or example 
sandy stils. Veri IoiA ledium liapid 

mubhilit) alubilil) mobilit) 

TYPIFS OF PESTICIDES USEI) IN tlIti Monuron TCA
 
EiG Y FT I.lrd:lne t)iuron lalapon


Pa'~rathionii Ithuon 2. 4-D) 
hlorp hianhid inc 1:]1"I( Ani 

'Ta b le I in dicate s ty pes i f pestic id es used direc tly in ri 

soil or seed trcattient. [he list co\crs fungicides, Zineh A/inphosnclhyl Bromnacil 

insecticides and \wecd killers of different chemical MNirestiin t)iai/inOl Piclarani 
tlicniult I Atratine I)inoseb 
Dieldrin Siiia/inc MCPA 

TA 11.EF I 'iaraqual 2. 4, 5-T 

I'CSI('1 I) ES INCO RPO RATE D IN 1ruilluialin 
Ff(YPlTIAN ,OI IS ticpIchltir 

Ftidrin 
Aldrin 

(illpiiund I'ei to lie controll d Chlordane
 
. ... ... ... ... .... is ip hene
 

Alhhcarb II link (R)1 Nelnatti(Ld . illrip,, aphids,
 

Soiire: Kearnvo' (1977),,piderllic,. 
ca rbtuanllll0Itraldanl 'elnualodal 

Ieliiniiphlios (Neliacur) Neiidada 
Ali important factor in assessing the significance of 

C.iarboxii \'iit 5) Nelioda 

Caplan (Orlhiiistil lngi pesticides in tie environmeint is their ability to move 
'ntlln I 'rickets and cut foonsfrom the original site of application. They can move 
tDI I (ion nitwrN insect, either vertically or horizontally through leachingt ndilne (30 9) 

down across the soil profile, erosion and movement ofR ice sIi i11i19i 
by thi: vapour Kiiiin 

pesis absorbed pesticides in soil particles, or 


DiaInii Sugarcaine pests movement 

IIiiic Sugaricainie 

of a pesticide off the soil surface into the 

atnmosphere.Stl insects(hlorpsrihlo It iuhila) 
In table 2. the relitve vertical nmohility of variousSoil insectsandtierniles 

classes of pesticides down the soil is shown. The
Chlidanc 
1tutu hmin ( 1101.1111 Wecit 

insoluble chlorinated insecticides are almost immobile
Ithiiiieiurin l o',i I Wecds 

and tend to remain on or near tile soil surfice. 

Consequocntly. they may pose little or no tlhreat 
t'tliinlidliiinISilllip \W'e'¢ts to 

ground water purity, but are subject to surface erosion
I luon I Iof WcId, 

I llitUiltll~iilti¢ Iico and movelent is partly respitnsibl for tie appearanceIg~i \\'id 

of pesticidles in) the aquatic environment. Ott the other 
.u~l)llp it im ipit \Vced, 

tihe acid herbicides such as 2.4-J, ICA and dalaponW ShanidI' Ir(S. I11 ll Vets farereadily Icached in soils a tid nay nove to great depths 

Wecis duritg ai normal growing seison. Fortunately, most of 
ASi / ill: Ilc lin l ethese pesticides are usually degraded fiirly rapidly in 
ii\iluuru i u1thinIii ll ceis tie environment a nd are not detected in ground watii. 

Tihe innul load of pesticides tsed in the Egyptian 
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agriculture can be evaluated fron the inforniation in 
table 3 which presents tiie of'pesticidestotal aliluli 
used during tie poriod 1950-1113. Th :aserage annual 
use vas 30,0() netric tons. '[hit ieans an average
duapiig olf6kg )lpesticides per acre each year (Attia, 
1977).

Insecticides constitute about 75"'i of' tiletotal 

itiported pesticides inl Egypt. I)ivcrsity of chemical 
structure and the rapid shilt fron one type to anolher 
w;as caused by the developnient offresistance in) thecattail la warm li the different graups of inse~cticides
cottnI a 19 insecticI
( ll-Sebac, 1981). 

PIIRSISI'I INCE OF PESTICI DES IN SOIlI. 
The chlorinated hydrocarbon insecticides hae been 
shown to he highly persistent in filesoil (\Vatlal 1972: 
Kcarncyv, al.1969). lie relais c persistence %alies 
different types of pesticides at hlienornal rates offield 
application are indicated in table 4. 

'I hesc data confirmo the persistence of the 
chloritnated hydrocarbon insecticides on one hand and 
tie easy dissipation ol organophosphorous insecti-
tides and tilecarbaniate and aliphatic acid herbicides 
oI the other. 

TAIIE 3 
TOTAL. ACTIVI" INGREDII 

INSECTICI)ES REIEASED IN EGYPTIAN 
AC; R ICUIiTU RA I. EN VI RO NMENT DURING 

TilHE YEARS 1950-1983 

Compound Total al. Years of 
metric tons consumption 

Iosaphmee 54,0(H1 1955-1961 
[-ndrin 9,500 1961-1974 
1)D1T 
 13,.00 1952-1971 
Lindane Il,80 1952-1971 
CarbaryI 20.0001 1961-1968 
"richloroim 6.200 2196-
Moocrotophos 7,800 1967- 973 
ILeplophos'hlorpyriphos 5<,500O(.500 196)8-19751969-1983 


Phoslolan 6,0011 968.1983 
Mepiosfolam 7.5011 1969-1983 
Ohr Oil's 21.000 1968-1983 
Mcihloniyl (6.00 1976-1983
Inus alcrame 6.0001 1976-1983 
()pcrmcmhrin 5.tH}00 1971-1983 
I)eliameihrin 3.10t) 1976-1983 

THE EFFEC-OF SOIL TYPE ON 

PESTICIDE I)F.RSISTENCE 


The phvsicochcniical characteristics of each soil type 
liniit tilerate of adsorption, leaching. degradation and
 
traslocation of each pesticide. Dala 
ill table 5 
denionstrates tilevariation in properties of three 
Egyptian soil types (li-Schae ,I(1/. 1969). The imitial 
adsorption iif l)owpiin differed aimtie three siiil types 
(table 6); being higher ol the sandv type followed by
the silly and then the clay type. Ilowever, a lot (f 
Dowtlvii was last through the sandv soil (tile to file 
higher evaporation and leaching rates. The high 
percentage otf organic colloide in silty and clay soil 

TA 1ILI" 4 
RII.ATIVii IIIRSIS'IENCI O1: I'SIIFII)IiS 

IN SOIS. 

Compound Time for7517,Io,,
 

Chlan 5 %car% 
I) 4 r
 
1tIt( 3%ears 

lcptachlor aid Alhin 2 ycars 

s/od/oR 12 nonh, 
Atia/ille.moltlllloIo 10lmlonths
 

Dio 8 iiiiiis 
I l months
 

2.. 
4' 35 

M ("IA .3mntllhs
 

1month 

tiao 12weeks
 
usslo 
 4 weeks
 
I lort 2weeks
lmr;ile 2weeks 
Nalathion. Parahim I eCek 

I CNT 12weeks 

t)alap. CIPC 8 wecks 

types account for their ability to hold residues for long 
periods. Similar data were observed by Ebeling (1963)
and Aly et al (1979). 

Pesticides adsorbed on tilesoil surface can vaporise.
This partly explains the transport of pesticides and 
pollutanits to areas far away from the original site. 
Table 7 presents the vapour pressure of different 
pesticides. The presence of many chlorinated 
imydroca rbons such as DDT.to xapliene, liridane and 

die ldrin inScandinavian akes and tie Baltic Sea can 
be aIttributed to tiletransporta tion of its vapours by 

the atmospheric air and its precipitation by rain from 
tie nobile particulales. 

[A 3I.E 5
 
CIIARACTERISTICS OF THlREE SOIL. TYPES
 

Soil T)pe pit Waler Number of Organic
aluralton bacleria mailer 

%) peg (%) 

Sa.%Ly 7.8 1M9 50.000 0.19
 

Silt 7.1 38.8 112.()0 1.70 

-

0a,y 8.0 6,0.7 211,091( 0.75 
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TABLE 6 governorates: EI-Minia, El-Behera, and EI-Dakahlia, 
PERSISTENCE OF DOWPON IN THREE in 1979 (Aly and Badawy 198 1).Thedata areshown in 

SOIl. TYPES 	 table 8. The concentrations of the insecticides were 
much higher in soil samples than in the water samples. 
This reflects tiletendency for accumulation of the 

ppm after storage for chlorinated hydrocarbons in soils. EI-Dakahlia 
-............ ._ samples were highly contaminated, a reflection of the 

Soil tsPC.0 d\1 7 days 14days] 21 days differences in the background levels of pesticide 
___"_ -___ applications. 

Chlorinated hydrocarbons have been observed on 
Sa.d.sy 29.95 17.5 3.5 0.5 sediments of such brackish lakes as Lake Mariut (Abo 
Situ 27.31) 20.5 15.5 8.0 

(liv 24,85 23.0 17.5 12.0 Elamayem et al, 1979) and in Lake Burullus (Askar et 
______ _ _ al, 1981). Although the chlorinated hydrocarbons 

have not been used for over 10 years because of 
resistance their levels in the environment significantly 

Orgauic compounds, bound on humic acid and on indicate that they are persistent environmental 
soil in general, are quite stable and give rise to what is pollutants.
 
called unextractable residue (Khan, 1980; Manahan,
 
1979). LEVELS OF HEAVY METALS IN
 

EGYPTIAN SOILS 
TABLE 7 El Sokkary (1978, 1980) investigated contamination of 

PHYSICAL PROPERTIES OF SOME roadside soils and vegetables, in cabbage and parsley, 
INSECTICIDES by the heavy metals: Hg, Co,Cd, Ni, Pb and Zn along 

Alexandria-Cairo Agricultural Highway. High
Compound Water solubili;) levels metals, than permissibleVt pour pressure of these more the 

ppm (20-250C.) mm fig(20-250C.) tolerances, were found in soils and plants near the 
(mgf/1.1 road. The source of this contamination is vehicle 

exhausts. 
DDT 0.0012 1.90 x 10-'
 
Dicldrin 0.05 101.80 x -Iindane 	 10.00 9.40 x 10Ro.nel 	 1.08 8.00x 10-1 HARMFUL EFFECTS CAUSED BY 

Chlorpyrifos 0.40 1.87 x 10-' PESTICIDES AND HEAVY METALS IN 
teptophos 0.0047 SOILS 
Fenitrothior. 30.00 5.40 x 10-S 
Methyl Parathion 55.00 9.70 x 10-6 Edwards and Thompson (1973) reported that 
Parathion 11.90 3.78 x t0-5 pesticides in soils affect animals which are non-target 
Malathion 145.00 1.25 x 10-1 organisms such as the saprophagous invertebrates 
Nievimphos miscible 2.20 x 10- (e.g. earth worms, collombola), some Acarina and 

Diptera larvae which are essential in the breakdown of 
some kinds of leaf litter into its organic and inorganic 

LEVELS OF PERSISTENT PESTICIDES constituents, leading to deterioration of the structure 
and fertility of soil. 

IN EGYPTIAN SOILS Residues of organo-chlorine insecticides tend to 
The concentration of organo-chlorine insecticides accumulate in earth worms about 9 times as much as 
were determined in soil samples from the three in soils, and 20timesinsoilsnailsand slugs(Gish, 1970). 

TABLE 8 
CONCENTRATION OF ORGANO- CHLORINE INSECTICIDES IN SOIL
 

SAMPLES AT EIL-MINIA, EL-BEHERA AND DAKAHLIEH PROVINCES, AUGUST 1979
 

Concentration in ppb 

Samples 
location I.ndane Endrin DDT DDD DDE (llordane 

tl-Minia 1 0.15 0.16 1.40 1.40 n.d. 0.26 
tll-Minia 2 0.24 0.19 1.30 1.10 1j.d. 1.30 
Ilt-Itchera I 0.70 0.30 0.38 0.55 n.d. n.d. 
til-ttchcra 2 0.50 0.48 0.40 0.84 n.d. n.d. 
)a~k1hlich I 1.21 1.00 1.54 1.34 n.d. 1.20 
)akahlich 2 1.25 1.50 1.70 1.50 n.d. 1.24 

i . tJ Iola 
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Such soil fatina organisms can he used to monitor 
levels of pollutants. lt iste ndiency also canses injury to 
the earth worns' and slugs' normal vitality and 
population. 

Cole gl al (1975) reported that subsurface applica-
tion of aldrin caused reduction in the height of corn 
plant due to its pivtotoxicit. 

Hegazi et al, (1979) studied tie effect of the 
application ofi a group of pesticides (I cliik. Sto inp. 
Dinoseb. Nata. Dursban. and Siwta/inei oi N2-ase 
activity in Giza clay-loan soil under t, i,e cultivation. 
Field applications of all pesticides showed diflerent 
inhibitory effects and the effects increased with 
increased doses and incubation period. 

Carbamate and organo-phosphate insecticides were 
found to cause harmtul inhibition of soil-dehydroge-
nase activity (Khalifa it al, 1980). Similar 
unfavourable side effects of other pesticides on 
different essential soil enzymes were also reported. 

The orgaiuio-chlorine pesticides remain in soils for 
long periods of time. During that period, certain 
compounds which are mobile are translocated to areas 
where they accumulate. (Caro. 1969). 

The favourable effects of heavy metals, such as 
copper and zinc is connected with their func,ions in 
enzyme activities and plant growth regulation. 
However. excessive concentrations of these metals in 
the soil are toxic to plants (Assche and Mey, 1977) 
Copper at concentrations aboe 40 ppn in soil appears 
to have little mobility and is highly phototoxic. It causes 
blackish-brown discoloration of roots, which often 
develop a syndrome commonly known as "barbed 
wire". Lead in the soil depresses transpiration and 
photosynthesis. Zinc has an antagonistic effect on iron 
and is toxic at concentrations of 125-500 ppn. So far. 
little is known about the complex and specific effects 
of these metals when found simultaneously. 

METHODS FOR DECONTAMINATION 

OF SOILS 
Bryce (1973) proposed certain solutions to prohlcms 
of soil pollution by agricultural chemicals. By 
cultivation and related techniques chemical pollutants 
are brought to the soil surface where tlhey aie exposed 
So that evaporation and photochemical degradaticn is 
accelerated. Aeration and ploughitig it re 
recommended ill this concern. Cropping with plants 
that accumulate pesticides has been suggested as, 
another method for decontaminating soils. For 
example, uptake by resistant plants such as Johnson 
grass, maize and sorghum accoLnted for 25,, of the 
atrazine applied to soil. Heavy irrigation has also beetn 
stggested as a means of accelerating the removal of 
contaminants tron soil by heavy leaching. 

Adding adsorhent materials has often been 
suggested is a means of niaking persistent chenicaIs 
less harmfu. Adding activated carbon can decrease 
the activity of chemicals in soils. The possibility of 
enhancing tile ability of micro-organisns to degrade 
pesticides has often been crnsidered. The biodegiia-
dation can be stimulated by raising temperature, 
adding energy-rich materiaLs suchias sugars or various 
composts, nr by maintaining ile soil noist. 

.lansen and As:sche (1977) carried out a ield 
experiment during two consecutive years, to check the 

influrce of selectiveS working: cation exchangers ini a 
soil contaminated with the heavy metals, .'ad.,copper, 
and zinc. After a single application of the cation 
exchanger of a nacroporous poIystyrol type. very 
positive and permanent eflect of deco nta iinatin was 
obsersed. 

FlI-Sehae and Abo Flaniayen (I 178) Ifound that the 
activated carbon cr-i be a good adsorbent ot nost of 
the pesticides in aquatie and soil systems. 

LEGISI.ATIONS FOR SOIL 

PROTECTION
 
In 1979 FAO published it report oti environmental
 
criteria for registration of pesticides. rhe physico.
 
chemical data required for prediction of ha/ards of a
 
iiesv pesticide include water solubility, rates of
 
adsorption and desorption otl soil, volatility.
 
degradation aind teachingin soil systeim. 

The requirement of toxicity data of the new 
chemical on non-target organisms include soil micro
organisms particularly the N2 fixation bacteria and 
also the soil nmacro-organisnis with special reference to 
earth worms and other heneficial soil fauna. 

These requirements emphasize the importance felt 
by legislators in putting criteria for regulation of 
registration of the new pesticides with the least hazard 
to soil fertility and productivity. Such regulations
taittait management of chetical pollutants in 

agricui' ril soil systems. 
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Pesticide Use in the Sudan Gezira: 
Past, Present and Future 

hy
 

;.ll. Osran Manager. Crop Protection lIcpartilrent Sudan Ge/ira Board. 
and 
A.N. Balla National Coordinator,Entomologv Research Agricultural Research Council. 

I NTR 01) UC'TI 0 N managemnent decided. in 1965. to have its own crop 
The Gelira is an alluvial flat clay plain in Central protection department ti he responsible for all crop 
Sudan at the confluence of the White and Ilue Niles protection and pest cotriutl activities in the scheme in 
and lying between latitudes 13) 30' and 15 15' North coordinati on with other departmients inside and 
and longitudes 32130' anrd 33130' Frst. ,ir area il outside tie scheme. lie department is no"s run b a 
2,700 kn-2 of fertile land. Before 1910, rain-fed crops manager at tihe headquarters sshile 14 cntomologists. 
were grown and tire natural pastures of tIre savan.,li (NI.Sc. holders) 45 assistants (IB.Sc. holders) and 
provided food for animals. Ilie idea of utili/irig the about 300scouts((Iigh Secondary School) execute the 
land properlycarieaftersttudics onr(ie Nile sater s,crc department policies and ctiviticS at tIe field level in 
availed in 19(14. [rhis sas followed hv field tire 14 groups. A spraying techniq tic section within t lie 
experiments and a pilot farni for cotton production departnment is under cstablishmcnt s,hilc plans are 
started in the 1911) I I season inl a pinp-irrigated area under %%ayto set up sections for paliollogy, herbology, 
of 250 feddans*. The success of cotton production nesticides and invertebrate pests. 
convinced the authorities to invest ieavily uir the crop 
and it was decided to construct a d:imutOn tire Blue Nile 
to supply water through gravity floss to the area PIESTICII)ES U SE IN THE GEZIIRA 
plan'ied for cropping in the Geira schene. Work on Cultisated cottn is well known to he vulnerable to 
the dam started ini 1913. with a break during the First attacks h%aI large numbcr of insect pests throughout 
World War and was completed in 1925. Nosw thre danr all stages of its grostl. Plearson and Maxwll-l)arling 
provides 35 million nrl for crops grown in air area of (I195X) enumerated ahout 150 species attacking cotton 
2.1 million feddan ( 12 '4 of the total cultivated area in in Africa. south of the Sahara. IHowever. in the Cie/ira, 
the Sudan) mainly with cotton (500,000), wheat If species are reprrted as economically significait. 
(400,000), sorghum (330,000), groundnuts (26),000), From tire early days cottorn was attacked b insect 
vegetables (50,000), small areas of irrigated forestsand pests in the Gezira and control measures had to be 
fodder crops and the rest is usually left fallow. With implemented. At that itire, cutural and phytosanitary 
100,000 tenants farming the land, the Ge/ira scheme practices .and resistant varieties wsere relied on to 
produces 751, of Sudan's cotton which earris 60C of reduce insect pest darmage. 

-the foreign exchange. 12(' of sorglrm, 60i of Tlie first attempt to int rod ice pest icides was iii 1941 
groundnut and 85Ci of wheat. when Bordeaux mixture was first used to control 

As a parastatal organiation, tire scheme is run by a jassid, irpou.%va /i/tica l)e berg. lhe yield increase 
Board of Directors on which tenants and employees ( I I ) encuraged expansion inipesticide use. The use 
are represented. The Board's policy isexecuted through of syntletic pesticides started inl 1944 wher I)IT'was 
four administrations, namely: the Agricultural, the first tested. a few \ears after its discover., and yield 
Financial, the Frrgincering and the Administratiye increases (if IP to 40 'i were obtained. This was soon 
Affairs Administrations. The Agricultural Admini.tra- followed by the rise of ILindanre aif l)ieldrin. 
tion which is responsible for the field management and Cotton area treated with ))T increased from 1650 
provision of agricultural services, is divided into 14 fed in tIre 1945 to 1946 season to 182.000 by 1951 to 
administrative units each covering approximately 1952. to cater for jassidl.Iater on parathioc mixed 
150,000 Fed and 7 agricultural services departments with DI)T was used. l-nidrin was introduced 
one of them being crop protection, experimentallv in 1954 55 and in 1958 59 was applied 

Prior to 1965. crop protection and pest control conmercially on ain area of 16,000 fed and increased in 
measures were run by three hirdics: subsequent sCasois. I)irethoate swas tested iii 1960 for 

lritefly. Bvmi.sia tahaci Gen. control and its 
" Specialists from tIre Gcira Agricultural Research commercial use expanded during the 1960s. In tie 

Station who passed their advice and recommenda- suhsequent seasonts tiany chlhriniated hydrocarbons 
tions to the Sudan Geira Board(SGB) management. and organo-phosphorous compounds were tested, 

registered anid released for comnrerciul use. 
" 	Package dealers who cotracted the scheme to ie intensification and diversificution of the 

protect the crop, prr\idcd the pest icid esa nd did the cropping syster in tire 60s anrd 70s incireased tie 
application. 	 range arnd Intensity f pests. Carhariutes were 

introduced. and new crop protection strategies 
* 	 Specialists fron the Plant Protection )ircctorate of adopted. A Crop Protection I)epattment with 

the Ministry of AgriculItirc. scouting eais to survev pests aidt determine 
D)ue to tile increasing toll of pests and diseases and ecinomic threshnld s wuas established. Pesticides were 

tire failure of tire practices adopted, the SGB applied on tire basis of those thresholds instead of 
resorting to calendar spraying. But in spite of the 

"1 Ied = 1.03 acr , = 0.42 hctarc progress made and the resiltant positive response, 
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during 1966-70, yields and quality 01 coton started to 
deteriorate and the number of sprays to increase. To 
overcome this situation, the package deal system was 
reintroduced. But after initial success, tile strategies 
adopted resulted in lo% yields, poor grades and 
mounting costs of production. J0 rcmedy the 
situation. in 1980 the following measures were 
-ecommended: 

" 	Stop the package deal 

" 	Banning thle list! of DD] and DDT mixtures 

" Banning the use f monocrotophos and phasing out 
dimethoate 

* 	The first spray to be delayed as long as possible and 
resorting to selective spraying particularly at the 
beginning of the season 

" 	Improvement of pesticide application through 
proper calibration and close supervision of the 
operations 

* 	 Regular checking of the physical and chemical 
properties of pesticides at the port of entry and in 
stores 

" 	 Improvement of the storage facilities, to prevent 
deterioration, misuse and environmental pollution. 
Some of these measures were implemented but 

others were not fully implemented due to financial 
constraints. In spite of notable improvenent, the 
control of pests still constitutes the major item and 
amounts to about 30ri in the total cost of production, 

Other crops in the rotation do not receive intensive 
chemical control. Wheat is sprayed 1-2 timos per 
season. Groundnut and sorghum are not treated, 
Vegetables are sometimes sprayed but unfortunately 
sometimes tile application is inappropriate, but 
attempts are being made to educate the farmer, 

Rodenticides, furgicides and seed dressers are in 
common use. Zinc phosphide is tie major rodenticide 
used but morq recently tile anti-coagulant Klevat has 
been introduced. Warfarin is used domestically, 
Mercuric compounds mixed with lieptachlor are the 
major seed dressers fc cotton seeds. More recently 
Bronopol has been introduced but a suitable 
alternative to Heptachlor has yet to be tested and 
evaluated. 

Compared to insecticides, the use of herbicides is 
more recenL Though the first attempts to use 
herbicides were made in 1946-49, when MCPA and 2,4-
D were tested, the need for herbicide use became acute 
later on with the increase in cultivated area and the 
rising cost of hand weeding. Pre-emergence herbicides 
were tested and first commercially used in the 1975/76 
season. By 1980 a large number of herbicides were 
screened and some were released and registered for 
commercial use. Currently the whole cotton area is 
treated annually with herbicides. The strategy adopted 
for herbicide use depends on: 

" 	Timing application with the availability of irrigation 
water to avoid losses due to volatalization 

* 	Use of different herbicides in rotation to avoid 

donnalnce of certain species; and 
MMore recently, the use of' mixtures of herbicides. 

REGUIAT iONS GOVERNING
 
PESTICII)ES USE
 

Pesticides entry and use in the Sudan is regulated by 
the Pesticide Act of 1974. Se.eral of'ficial bodies are 

involved in tile implementation of this Act. 

e 	 The National pesticides Committee responsible for 
issuing regulations pertaining to registratior., 
import ation, distribution and manufacturing. 

The National Pests and Diseases Committee whtch 
regulates research on crop protection and passes 
recommendlations for the use of pesticides and seed 
dressers. 

• 	 File crop husbandry committee which regulates 
research on herbicides. 

e The quality control laboratory. 

The residue analysis laboratory. 
Pesticides are required to pass through a period of 

preliminary registration before experimental screening. 
At this stage the pesticide is evaluated for its toxicity 
impact on the environment and the health hazards 
involved.The data are provided by the producer but 
information from other sources like the EPA and 
others is considered. The pesticides are then screened 
for a period of 1-4 seasons. Insecticides are first tested 
on a smallscale then on a large-scale. Herbicides go 
through primary and secondary screening trials. 
macroplot trials, residual effect trials and large-scale 
trials. Fungicides go through green-house screening 
and field evaluation. The results of the screening are then 
submitted to the relevant committee for scrutiny 
before use and registration for commercial use. For 
insecticides, it is further required to pass one season in 
a limited commercial scale. Currently there are over 
300 products and mixtures belonging to some 16 
chemicals groups and supplied by about 30 
manufacturers. 

Marketing is done through local agents. The scheme 
management is responsible for procuring and applying 
pesticides for the tenant. Purchase is through an 
international tender system processed by several high 
level committees. 

Local formulation plants have existed as an idea 
since 1957 but only one such plant, owned by Shell 
Chemicals, is currently operating. 

SAFETY PRECAUTIONS 
Delivery and storage are receiving a lot of attention. 
The pioper storage of pesticides in the open air is 
responsible for loss in active ingrcdient5 estimated at 
10%. The Gezira weekly newspaper and television are 
used to address tenants on pesticide usage. 

S fety precautions include first aid kits and 
protective clothing as well as regular medical check
ups for plant protectionists. Pesticide samples ate 
analyzed routinely to check their properties and their 
safe use is supervised by well-trained crop pratection 

40 



departenit stall Ihie It''Isidi' ,IilssI lIhlaloor\ 
checks lotl I ,idut's InI ill soil. (i Ik111 \;Ien 	 lc la d I(ot 
ients. 

AII'I(iA ION M)1ITS IICIIWS 
('Oin pill etliui it'll tieGc/. plilesshd piu indt 

(itittlid ippl ilitilolpesliejidepc,,licidiisapplicationt 

Gl inI%15 I +ik',llOullJ l 11' 


chanigies Ini mithodiis of bs llils stiIt.id 
I'StICRICS\lII,~l.gSfe d 

In tihe 194 ' 46i St-iso1. 111;11 dIrC.i Of .6 I() [ci at 
%oluines if 450 I Ifed. rexaust pipe% %%ereLandio 
alo tidedltfdift stpralll lhi gIllid equipnieiit 
\\it% liter found I' be Inef lcient i tsduc ito lt d' \ 
iiUtplit. \\o ndlitio siltiahilif\ illill \% co i t alising 
s il co l pi tilo nand iop i t,pt.ai 


.iediitt peis lol eCtahleo rlCps %hic ;le growll 
usuiall\siall fiehls.iIn 


IVOI TTION 01: INS(T PESTS IN
 
Turn! CEZIRA
 

Chall es. sonltilnes dritnatic. in tht relatise
 

ilntimii. llilti.e o olt lli pet'ss s\itliesset.' svears(15cr ti,. inl 
1it (ic'/i ll s bheii it.inarkab 

ersl 
e.l.lus in thle earls' 

dayvs of thie sehiti'ne. ternites (M icruternes MIoracalls) 
SjOst, tcv beetles (Podarhapuimmo/is Weise, and I/ 
Iwlh/a .lacolv I and thrips. (Ca/oihil/i.i iiwpiiria Pr. 
aind ( . %udatv-nlirlii ild Cai .) cre tle doninantp t %pce-- l r o i.ditriti thi 12 s in ' lirips and 

beetles hecaie tet naj r pests.[it bhlent, applicationlo l~c lollit.lhe,,C lettilld \ilstlebeilL 
 h nao csn
 
)
Itruoduced iln1948 4 ad aill tilao 2.00) led skas 

spralsed 1) hCIIcuptCrS. I IeIlatniSS il tii(iC/ir tii' is 
igilkit lai'it illlieh. ind tuiu latge si/e pro\ id 
sojtably conditiiiti, for atrial splasine. llelicopteis 
Iseres~ t it'nepl ;iccd hs li\d- inc a ire rail s ft~hclit 

bciti in I t ,Since 1951) 51. lth nileti dNs 

applicatiotn used it be c.rrit'd out by crop protection 

sr\ices chntlractr s Mit'tsioild sell inid apply thte 
pesticides, itsit p wkac deal. lut itt 196(0 61 tenders 
\\iricalh'd out loo lit' ai al i pplicatit lO pesticides,. 
\With tie e"stablishnmenttlto Ihlioi itsa matijr pest it) 
1962 63.siason ierialapplication \ias found to be the 
nmsttlfici'nt technui(ut. Giround application stopped 

grit)aiiyivpest
I)urinii thle Isuill,i'uis t ihrcaks iii Il-/t thticalled

for tqicker 
 thtil iN cotrocl. II.V rttnulatitms 
\\ere tested., thetintiodu+ced lottilte first titie in 

1)73 74. rlte A\t311 ) hit' riai r oas used first nd in 

198i0 81 tile Al i use. Ithas
5000 ,liciitiair catte intt 

tileadsantage oflspra.\ing iiferent Iortulatiotns. 

I1 V. [C'. WI'. \ ittiout itaior ajiustIenits. Itrbo 

etiginei- aireralits s\iti htighaliftil y p aud fit' 

ecotillt a re tis \ih ig (f i o tu ridit ft.cccotnlinpare no ig [listltl engine ail\ l.pl;i . It. 
,\ou r u75planes hpra coo. lreae fil fr 5 spra 


ro aerial appicati cit f 
 Ilraclorsis cAttislv 
reo ew'ed ad lteckedi. Work a air siripsatld fieldsis I 
clsly suptr iscl and proper cilihration aid certifica-
lion ofall aircrall aind spra~vig systetts is tttandatirv 
before they'atc granted perti,,siolt tit operate. Ileasypeaic tid liesgranarc ied ir diela ito prayiug r 
negleigence that le-ads to liss of chemical or cro1p 
fanttage. aid it is requuire thfiat sprayig be dtte ttilyat 	 thite optiun reiat har n eciittdii 

Intlernatinal expel Islil spraying tChlttihlgV COT~I 
to iSudan Ill train local teople ilinproi\cdanntlal 
aerial applicaiint nletllid,. 

\Withtileth increasing cost of pest Cmntril nlali. 
experts belie\c thai tue isii high clearance Iraictor-
munted sprat\crs ilr hand-held applicators slhuhl be 
insestigated so that applicatin can fe ]tioe by the 
farnier Iinself alless clost and less (htilland polluitiin. 
But applying pesticides isitig small applicatins itt alt 
area of 50.0001 Fiedof cotll. inder altack h\ 
different types of1instCs fur six nitls a year. is 
treicrnidousl lahijr-intensi\- ina cilntry expeliet-
cing labour shortage Miircuier sich chtange requiris 
ills estlteltt in nois niachiincl and \\siil inll e 
certain cultural practiccs tht can hardly fc jus)tiied. 
Knapsacks. UlIas and electrodynes are being
introduced gradually to the tenants for pesticides 

I lIepintk boll \\ttn, Pl'uinolphora ,osi'p'illa 
U \its ills one of early pests appe;iring in the 

Giezira after its intirduitiottn inlo the countr through 
iimpotetd coltlto seeds from Egypt. where it had 
inflicted scrious damage in Tokar Delta. However, with the 
eofitret"nitit strict cult.iral,legislative and seedc of 
triatietnt lieasiuris, its threat in the (ieira was 
ii Itbet). a e herg. which was 

lassid. I:),ilwa libib w 
isignilicant intite prsc iius era. assumed the ,tuitus of 
a stiter pest during tie 1940s and through the 1950s. 

I lie African boll \s\ari I/h iultis arrnaera Hub 
Muhich \%as sporadiei 1930sand 1950s. became a nmajor 

from tile early 1960s through the 1973s. 
lhe wititely. /tmi.%iaulahci Gen., wa recognized 

asitasector of the viral leaf-cUrl disease of cotton, as 
early as tlt+i1930s when tlediseasewasat its peak. The 
problemias brought under control by the use of 
resistant cotton varieties arid other cultural methods. 
Serious outbreaks were later reported itt 1952,f53 but 
tile problem becatie really acute during tite I960s and. 
1970s. 'Illhis insect lIitsers the yield bfeedingoncotton 
plants. but tlie inot serious damage is the 
cotltamination (if thelint hy tlhe copious 'honey-dew'secretion that interferes with ginning and spinning. 

,lphids,.-phi. o.vi,'tpjii
Gilover, were important
during the 1960s, causing lint stickiness like the 
whitefly. Te leaf vorni. Spodoluera litoralsBoisd, 
increased in tite late 1970s to carl' 1980.. 

Frther changes inthe inseci pestcomplcx started in 
the early with198(0s the svhitefly and African boll 

d\ortriecreasing, andjassid increasing in significance, 
and the aphids. Ap/his gosvyli. reappearing.

I lie factors underlying these changes over the \ears 
are tolldb iu complex and analysis is difficult because 
iev often operate concurrently. However. the 
Iidhliiing main iactors stand (:l: 

e 	 I te great expansion iii the area under cotton 
plantatiot oer the scars. 

Iltc disersilicatiot and intensification of time 
crpping ssstcrn. inctluding the introduction of new 
elips lhilprovided suitable host plants for certain 
pesis. Ilus lfeemergence of//. lrmqtera d ring tlie 
19 

60s is partiallyvassociatled si lthe introduction of 
,roidiultit illite roiatiitn (lialla.1982). Increased 
pritblett s ith \weds in ilte 19610s attd 1970s 
shitpend the 55htiefl\y prioblett. Tle large-scale use 
oft herbicides \cr all the cttttn arca since the early 
1980s has helped to reliese the whitefly pressure. 
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0 (hatges hi the cultlutal anhd a toilloltiLc plaL'tlic iidu,illfiledh .\ l ol[.lie.cumulation. t titd i l 1(iti pesticidts
like tIte use Of litltrO't tnliOS Cetili .ls, t\ich in tie cln iron ent . Z ,irphili ild Ahbadi 0I197X) 
ilcrelase% the populations ofl l.al suckili inLinsects. estimat,.ed that not tess than 2\ 10 tls, oi pesticide

hlie positihe corr.lahtionl tic thl.e litLgtl le\el ta.li\eit tedients te deposiled in this tlea dilling the 
aiud tileh tie,.L o~l AIid wha1 ,af an I * ldiLa i %,11 Spt.a ilttg NtS,,t. I t[ioiih the \ hllills ecological and 
documented (Joy\cc. 1959. 1%1: Plotlr. 1962. en\ illtlmtultal effects ot lpsltcid in filc (c/ia ha\e 
1963: iussein, 1965). not hen thoruiiihls\ imcstigated, ftie hiltmihg 

iiislist~s. iere application has posedan pesticides 
tarl so\\ing of clltntlfi (o achies hiiicr .ie'd,, CCniiical Mnd Lns niiiicuintA pnbICtnS Can be 

and better grades \%it ilnluld puossihl .hMi the use poil:led uit: 
(if v'aricties resistant lo liti black-arnu dis use., 
caused hy thbe+' rt uni .h 1 usltaiitl/iiLic- /'/t' l otll e/ . 11.u/I5Ih %na' I/ll / I hi. (fisrutlis c 
artunt. cotpled \\ith ph.tiosaLnitar\ nme.iasures s\er ell..t If incitas.d insecticidcs use 0cr thei \,'rs is 
adapted. lFarl\ gron cottont is tore serious]\. cid.nt, Il 1914 35. hehorc chemical control was 
inl sted with II. Ill-t,,gra. introduccd. lh'/,ol parasit s accounted for o\cr 

50t'; kill in th pest population in Februiarv. Afte the
Cotton \arictics vary in susceptihility t nsect use of insecticides up toabout 1955 '56, the percentage 

pests datnlag .. In gentictal. itediuin staple saricties parasitism declined to I '" in cbruary reacting 39" in 
like arac. are more proneito damage by B. win i Marcii. During lice 197 ()s ad I98s tin parasites \wcre 
and I/. armi.Mer, than tlhe hug staple sarictics like rcrdcd. -lhis reduction in parasitcs is implicated asa 
Barakal (allla. 1979). [tie expansin of the arca contrihuting factor in tile rise in the whitefly
under the medium staple cotton (about I13 of thte infestations during tht 1970Is. 
total cotton areaI) aggrasated tiic problen of thse 
t'o pests. ilnt( I rl'.i.sillt'' lI pe icl/u'.. The status oi iiscet 

resistance Ili arious pesticides in the (e,ira has not
" 	 \pplicatit of insecticides to control ntajor pests bee'n investigated in dctail. Ilowve\er. the failure of 

has m1an.' ad\clrse effects. hitt ol particular interest iono,:rot op hos to control \hitefly was later proved
here are tIie effect of D))'1 on \\hite,lics. D)T)1. to be (tte to the declopment of resistance to this 
\which is used to conlrol jassid ind African boll chcmical. Resistance is strongyv implicated in lhe 
worni. has a low efficacy ol \%hitellics and tds to failure of doiiethoate to control the whilefly. The 
enhance tie fecundity of lfenma.s greatlv. This extiensi\e use of clilirinated hydrocarbons against
explitn,, tie "llarc-up' of \\hitcflics in tiie wake of cotton pests has resulted in the dcelopnient of 
D)DT application. Arain the dependence oii one resistant nm.alaria sector. I gdno6.i/es gamiale, in tile 
proprietary compt-rnd like monocrotophos coin- Gezira (Haridi, 1975).
cided sitth the in itased imlortance of thec. itihll 'the control of cot ton pests in tie Gezira is
leaf w\orth. /ItiJ/i. dependent ott insecticides otixtures and rotation of 

these Mixtures. Insecticides suspected of resistance are
" Ftivirorniental factlors, particularly raintfal, hasme a banted. as in ttie case of nionocrotophos. or their use 

profliund effect oi the annual ahundancc of insect is restricted to the period when the pest in question is 
p.,ts, le:avy rains, especially at t te beginning of tile lcrytow.
 
seasit (Junte-.hly). fa\our tie build-up of'
 
stileflies a nd Atican hoI \worii. because of the h'alh hazarits. 
 In a sample of occupationally

abuitdance ot alternuatise \eetd flora witere these exposed persons iti the Gezira, it was found that the 
pests tultiply betlre they nime to coIttnt. Ott ttie concentration of ))T residues ranged between 0.10 
other hand. hea\y rains suppress the assid. The and 1.01 ppm (El Zorgani and Musat 1976). Samples
dominance of. jlassid and thee .iie in Ii. /aaiiand of human blond from Wad Medani lospital showed 
II. aroii.'ra, oser the last few\ years is associated tie presence of I)DI residues in tile ra,ge of0.04-0.82 
\\ith lllt- drv s\.ather experienced. ppm (Abbadi and Basta. 1977). 

In spite of this, however, incidences of acute 
Wheat in the Ge/ir" is attacked by ttle two aphid poisoning are quite rare. However, more extensive 

species (Rhapah.,\ihuIom maiiv and .Sihi:ali/du studies on ttie impact of pesticides ott human health 
g.ramioum) and the stern borers ((/hilo Ir,'l/u.i are required. The extent of residues on food stuffs 
atid Se.vntia I/ia). t abundance siould be investigated further.tre fhe annual of 
aphids is dhependent ol tilc prevailing weather 
conditiots parti.tarly tempetature. Iligh infecsta
tions are assoc-iatetd %%iti tow' \%inter teIperaltures FUTURE OF PESTICIDES USE IN THE 
aind \ice versla. GEZIRA 

lron mid-197h to tile carty 1980s. cotton vield and
TI IF EC L) IEC A IC A NI) quality deterioralted due to several factors. Tlis periodG 

ENVIRONMENTAL I4IPACT OF which was characterized by increased insecticides
applica'tions (Table I) was described hv theI5FSTICIDI" U, F FAO/UNFI' Panel of Experls on IPC. in 1980, as 

Itsecticides are \ahtil in pest controt. Ilt,,ever. 'crisis phase rapidly atppriaching tte disaster phase'.
their usc is attenthed by llt t 'ris ecol ,gical and Sitce then there has been progressive iinprovement in 
environmental problems. In the Gezirai, pesticide use the pest situatiotn. vields have increased, the quality
has been going on for scsertl decades, and this huts imnproved, and the average number of sprays declined 
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TIE zFFI. TOF RAINFAL.L I FVII.S ON WIIITF.Y AND IASSII) 1980-85 

annual 
rainfall 

. ... .. . .. N .Sep(k. rcinfo'1 

11O11 

11 

83. 

29 4 

,h1 14 

8-28 

. .52-. 

l 

1 103 

45 

11 .. . 

2281 

13l2 

4-1 

985 

1,') 

174 

.. .. 

156S 

686 

338 

4 

282 

241 

11 

16 
N14115 40 3 I 4fJ _ij 

(Tahle 2). Several Iactors ar responsible lor tlls 
improveneinl. Impro\ed agioiloc1 practices like 
early and proper sowing, belter land preparation, 
better %weed control and better water management, 
played a role. Furthermore, the hanning of 1)1 , 
niproved aerial application ncitiod t and abaindonilng 
the 'package deal' practice of relying on a1single 
insecticide have restlted in more useefficient of
 
chemicals. Socio-econolnic changes gave higher
incentives to the fartners and led to better performance 
in the varioos farmer-conductcd operations. 

However, further improvements are required for 

IAIII.IF 2 
AVERAGE NUMI FR 01: SPRAYS AND 

AVERAGE YIELDS IN *K PER FED (1966-85) 

Seaon AN. orfpra),, Yield K.l'.l. 

66 67 4.11100 4.4061 
67 68 4.011 4.50 
6869 4.900 5.312 
69,70 5.900 5.267 
70 71 4.1121 5.271 
71,72 5.0120 4.9X4 
72,73 6.2so 4.01 
73 74 6.270 5.1155 
74,75 6.4110 4(,N)0 
75,76 6.2601 2.70i6 
76. 77 6.H130 3.654 

77 718 81.1(K) 4.294 

78,79 9.2511 3.274 

79180 8.711 2,661 

810,1 113111 23811 


X211/3 5.1111 4.699 
831/84 5.456 4.9311 
841145 42 5 (1 Npeelll 

IK-Keniar JIJ 1hseed.c'otton 

4 214 5 11.1 

or*v Inanage 

cide:s appliCatiolls.
 

As suiniari/ed below. long-term research programs 
are gcared Iowards integrated pest management 
(IPM)approach, hit insecticides willcontinue to play 
an inportant role within the context of IPM. 
Proposed research programs within the IPM context. 

more satisfactLpest lelI with less insecti-

Breeding for crop resistance to insect pests 
Breeding for crop resistance to leaf-curl and bacterial 
blight ill Sulan cotton varieties has successfully 
demonstrated the potential of this method. Earlier 
attempts to adopt a similar approach for insect pests 
were less successlul.More recentlyan okra-leaf variety, 
Sudac-K. which is more tolerant to B.tehaci,has been 
produced. However, thisvariety is more susceptible to
jassid, a pest currently increasing in importance. 

Pheromones. Several insect pheromones were 
evaltated for different pest species, e.g. I. armniera, 
S. cittoralis and P. goss)'piella, on cotton, and stem
borers, S. creica and C. partellus, on cereals. In case 
of.S. cittoralis. P. gos.srpiella and the stem-borers, tie 
results were encoutraging. lowever, for lelioths the 
pheromones were not attractive to males. 

Use olmcrohia/ al,ents. Trials on bactericides like 
Bacilhs thuringietsis for boll-worm control met with 
little success. Work oi new strains is planned. 

Biological control agents. Though various natural 
parasites and predators of the nlajor pests of cotton 
and other crops have been identified, more detailed 
studies n the biology nd ecology fthese beneficial
 
insects are required. Currently some investigations on 

the biology and ecology of the predator, Chr.,sopa 
cartea, which is noticeably abundant even under the 
spraying regimes practised, is underway. More 
intensive work on the biological control agents is 
planned since it is only by furnishing such detailed 
infornlation that their role in the ecosystem can be 
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enhanced. 
Studier on the selectivity of various insecticides on 

C. carneaand the whitefly parasites, hitbarsiahieaand 

Eretitomcrus twtdxhs, are going on. It is hoped that 
these studies will yield information to aid in the 
selection of insecticides with the leastdisruptive
effects. 

Econootic t/tres/tohld. Economic thresholds have 
been determined for the major pests of cotton and are 
used as a flexible guide for application of chemicals, 
However, they should be revised in the face of the 
mounting cost of pesticides. 

Imtpact ofewsticihes on the ettvirotettttt. Research 
in this area will be intensified with particular emphasis 
on the fate of pesticides in the environment, their 

effects on soil micro-organisms and exposure hazards 
to the human population. 
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INTRODUCTION 
Pesticides represent a large foreign exchange 
expenditure for Mozambique. Pesticide importation 
costs have averaged about II million US dollars 
annually over the past 5 years, having peaked in 1980 
at nearly 20 million dollars. Insecticides currently 
account for about 40i of total expenditure and 
herbicides for about 40(',. About one third ofitoported 
pesticides are used on cotton: pesticides for sugarcane, 
rice ,and maize account for most of the remaindec. At 
present, over 90% of these are used by large estate and 
private farms, but small family and private farms are 
using them more and more principally in the cotton 
growing areas of the north, the l.impopo Valley 
Irrigation Scheme, and the horticultural green belts of 
the major cities. 

Due to tl~e lack of local pesticides formulation and 
package facilities, nearly all pesticides are imported as 
formulated products in final retail packages. Small 
quantities of emulsifiable concentrates are formulated 
in the Bo ,o industrial plant near Maputo, and there 
are plans , greatly expand local formulation capacity. 
Nevertheless, organizational and technical diffi-
culties with local formulation mean that Mozambique 
will probably continue to rely heavily on importation 
of formulated products. Thus. strategies to reduce 
pesticide import costs are very important in saving 
badly needed foreign exchange. 

Another important consideration in determining 
elficient importation strategies is the ability of the 
government to control efficacy and quality, labeling 
and packaging, and toxicity. Human and financial 
resources for pesticide control are vcry limited; for 
example, at present there is only one Mozambican 
plant protection specialist trained at university level. 
There is very little research on pesticide efficacy, and 
official control recommedations are mainly adapted 
from those of neighboring countries with imilar 
clinmate and pests. 

PESTICIDE IMPORTATION AND 
DISTRIBUTION 

At the end of the colonial period, more than 1,000 
brands of pesticides were registered, ofwhich over 300 
were imported regularly. More than 50 different 
bodies including local and multinational agrochemical 
companies, agricultural supply firms, farmers' co
operatives and large private farms, were licensed by 
the colonial government to import pesticides into 
Mozambique. 

Shortly after independence in 1975, one of thc 
existing licensed importers, BOROR COMMER('IAL., 
was nationalized and designated as the sole licensed 
importerand distributor of pesticides in Mozambique. 

In 1978, with the creation of the Ministry of External 
Trade, BOROR was divided into two companies: 
INTERQUIMICA E.E., a state company responsible 
for tie import and export of pesticides and other 
chemicals, which is answerable to the Ministry of 
External Trade, and BOROR DISTRIBUIDORA, a 
state company in charge of country-wide distribution 
and retailing of pesticides and other agricultural 
inputs, responsible *.o the Ministry of Agriculture. In 
1983. BOROR DISTRIBUIDORA was further divided 
at provincial level. Nearly all pesticides are sold 
directly through BOROR outlets to large commercial 
farms. In some areas, small private and family farmers 
receive pesticides through the Secretary of State for 
Cotton or the Provincial Directorates of Agriculture. 

Since 1975 importation of pesticides has been 
regulated by an annual national plan, compiled by the 
Ministry of Agriculture on the basis of requests from 
managers on large farms, as well as others such as the 
Secretaries of State for Cashew and Cotton. The 
selected pesticides are ordered through BOROR, 
which supplies any it has in stock and requests 
INTERQUIMICA to import the remainder. This 
system has resulted in a slight reduction in the number 
of different pesticides imported: in the period 1980
1984 about 290 different brands of pesticides were 
imported on a commercial scale, corresponding to 140 
different active ingredients. 

Unlicensed importation 
Mozambique does not currently have the infrastruc
ture necessary to prevent unlicensed importation of 
pesticides, but only INTERQUIMICA is allocated 
foreign exchange specifically to import pesticides, thus 
restricting pesticides importation by other means. Some 
pesticides are imported by certain aid projects and 
farms with independent sources of finance, and very 
small amounts are imported in unoflicial cross-border 
trade by family farms, but the quantities involved are 
apparently unimportant. 

SAVING FOREIGN EXCHANGE BY 

IMPORTATION THROUGH 
INTERNATIONAL TENDER 

Off-patent pesticides 
INTERQUIMICA purchases off-patent pesticides by 
calling for international tenders for the desired 
formulation in the desired size and quality of 
packaging. Tenders are solicited worldwide, from 
both basic producers and formulating companies. In 
practice most quotations come from Europe and 
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South Africa. 
1Ii 1981/82 a C+I prices forcomparison ltcnder 

three representa ive pesticides: l)ichloros 500 g I. 
EC. Malathion 2%dust and lindane 20i WP,shows 
tlhat prices quoted for similar ioriiulations of thesante 
active ingiedient can vary tipto 6-fold. Package si/e 
and transport costs appear to ha\c relis.clv little 
infiluence oin quoted p it-cs. On the other fand. tile 
provision of credit catl hase great influcnc. ott prices: 
since 1978, nearlyall Mo/aibican pesticide purchases 
have beeni made oti 360-day credit. 

The actual C+IF prices paid hy Moianibique for 
tlree representative pesticides: I)iai/non 600 g, I.IC. 
Maiicoieb 8(',: WI1 and Atra/ine 500 g I. FW in the 
years 1975-1984. show that prices ha e risen relatively 
little over the past 10 years, diie to tile competition 
tlrouiglh the tenders. 

Extending tlhe 'ender system to patented pesticides 
Pesticides Utid cr patent, produced by only one 
company, cannot b, polrchastd through tender and 
can be v,:ry is it onctstly. llo possible to save money 
the purchase of these pesticides? In tiatly eases, it Ittay 
be possible to identify two or more active ingredients 
with very similar effects at their respective recom-
mended dosages (e.g. two pyrethlm;ids for cotton pest 
control), and allow them to compete against one 
anotlher in the tender. 

In 1984, an expcriment was carried out withI the 
importation of alaclior an(1iruetolachlr (similar 
grass-killer herbicides, the older of which is 
formulated by many companies and thei otler by only 

availa ble, and thus to sive inticlt-eedel foreign exchange. 
In practice. howcver, man other factors influence the 
choice of pesticides inthe tender, so that it is not 
alway's possible to buy the cheapest prodtict oil olfer. 
Ihese inclde the availability of credit, problems of 
quality control, tile provision of tchnical assistance 
with application and indi idual fartuts' loyalties with 
regard to formulation 'types aid brands. 

Quality control. At present. Moiaiihique has no 
pesticide quality control laboratory, and very few 
detelrmitatiots of quality ame :arried out. (In at few 
cases, samples have been sent abroad for analysis after 
problems have arisen inth- field). Inorder to ensure 
high quality. INlEIRQtl IMICA normally seeks the 
protection 0f a well-known brand name. whether or 
not it is the cheapest product oii offer. 
The iew registration scheme seeks tLo improve 

LItiaity control by requiring detailed specifications of 
composition, certificates of analysis. and samples of 
the teclhical and formuiilhited product to be submitted 
with applieatiiis for registration. 13yproviding a 
sound legal basis for quality control and prosecution 
of offenders, the sclieme will allow tenders to be 
opened up to more firis, thts leading tL significant 
savings through increased competition. It is hoped 
that resources be available to set\,.illmade up a 
quality control laboratory within tile next few years. 

Ned fi+r ompiaity einicala.s.sistance. Due to tlie 
shortage of trained Mozainbican stalf, application of 
agricultural pesticides is frequently supeivised by 
pesticide company technical representatives. Larger 

one). In previous years, bothI active ingredients hiadl farms using aerial application are particularly
been requested by farms and separate tenders were 
made. In 1984, requests for thetwo different pesticides 
were amao and a single tender called forilgamated 
metolachlor or alachlor, in the required qLualtities 
(they are applied at different rates). As a result, 
average prices quoted for hoth actise ingredients 
dropped signilicantly from previous ycars, and inthe 
case of metolachlor the price per kilogram ofactive 
ingredient fell to nearly hall that of the previous year. 
thirough tile introduction olfifa iew, more Concentrated 
formula tion. 

The Mo/ambican Ministry (if Agriculture hpes to 
expand upon this principle of competition between 
different active ingredients with equivalent effects, by 
producing a national pcsticide foritulary wtich 
groups together those pesticides which may compete 
in tile tender for each use and user category. [ie 
planned adoption of a formulary would restrict the 
choice of pesticides to the safest and most economical 
products registered for each use: off-formnulary 
pesticides could then only be imported by special 
permission of the Ministry of Agriculture. 

Clearly, in many cases different active ingredients 
cannot be considered to be exactly equivalent, and 
decisions on iniportalion mist he based oii aicomplex 
analysis of relative costs. efficacy and other properties, 
This is one of the intions of the Iechnical 
Conmmittee on Pesticides. 

Problems with the tender systeni 
In theory, the system of impoirtation through tenders 
allow Mianihique to import the cheapest products 

dependent on company personnel for the specialized 
tasks of calibrating tie spray planes and checking 
application accuracy. Many areas are served by only 
one representative, who is clearly in a very strong 
position to promote his company's products. 
Furthermore, the farm managers interest in ensuring 
continuity of company technical support from year to 
year provides a strong motivation for them to 
maintain or inteisify orders of products from the 
hocally-dominant company. A go%-rnment training 
program is projected with the aim of alleviating the 
drastiL shortage of Mozambican staff trained in 
pesticio application and thus enabling farms to freely 
choose the best and most economical products. 

Farm loyalties. Frequently, there is a conflict 
between the freedom of choice of pesticides by 
individual farms and national needs to minimize 
foreign exchange expenditure. For examfile, it may be 
advantageous from the point of view of the state to 
import wettable powder formlations rather than 
suspension concentrates, because they are about one 
third cheaper per kilogram of active ingredient. 
Iloweser, wettable powders may be difficult for larms 
to apply (through lack of tile proper equipment for 
agitation of the spray mixture), or simply being 
incivenuent to mix. Iow should this conflict itt 
priorities be resolved? 

In Mozalbique, farms were given great liberty of 
choice untilthe earfy 1980s, with the result that total 
expenditure ionpesticides soared (1980 expenditure 
wits tlree timcs that of 1977) and very large stocks of 
unwanted pesticides accumulated i IIOROR )IST
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IIII))IORA %Narehouscs. li rcsponse to ihis 
situtationi, is inforniail cotlittee ofi plant protection 
and pesticide specialists .as set tip i 19S2 to analyse 
pesticide requests bef orc aut horting iniportation. lhc 
managers of Iti lagestl arni , or tleir cpfcsctai\ es, 
are called in annuill by this conlIitice to discuss 
their requests and the possibilitics ot stbstitutig sonic 
products with pesticidcs which exist it national stocks. 
w'hich cal be formulated locally, or arc sinply clicaper 
or safer than those originally rcqtucstc, lie liial 
decisioon ithe pesticides to be imported is taken by
[lie NationalI)ircctor of Agricultural echtnotlogy. bt 
in cases of seriots disagreement. the farms' original
requests ire normally htoioured. So far. this sysicin
has sorked Iairly wcll. and it isdue to be fornialticd in 
April 1985 with theccreation olt Technical ('orznittcc
oili Pesticide,. 'Ithis comnmittee, with rcprescitalies 
from agriculture, hcalth and industry. will both 
analy/e requests from flarms and adjiidicai , pc!:ticitic 
lenders. 

it'ducattion and good labeling practices arc \cry
inmportant in increasing farmer understanding of. atit]
collaboration with. (lie nation.I importation s'ste5m 
and Ihe pesticide fornitiary. For example, proje,:tcd
legislation i pesticide labeling will require labels to 
give prominence to te name ol thd active ingredient. 
Close commnunication betkwccn the Ministry (tf
Agricultire andiarins is fundamentalI to enstre good 
cooperation. 

OTHER CONSI DERATIONS 

Pesticide registration 
Pesticide control laws and a rudimentary registration
scheme have existed since 1963. H-owever, in practice, 
registration has been a mere formality, since no 

application has ever refused.
been Ilie information 
submitted with requests for registration has gencrally
been %eryscanty, sometimes being limited to a single 
illustrated publicity sicet of tic type given to farmers. 
Efficacy testing is rarely carried out, and in sc\ral 
cases substantial economic losses have resulted from 
tie large-scale importation of pesticides wiict turn 
out to be incffcctive under Moarmbican conditions. 

For thtse reasons, a iew pesticide registration 
scheme, based on FAO giuidelines, has been drawn lip 

and should comc into opelation in:April 1985. 
lnrttioi-ccmci o tile scheme is cxpected it) be quite
cliccti c. despite tie extreiely limitcd r.sotirccs 
asailabl tot this task. titic it) the existence of the 
ibO\ e-iincntioncd sinil licenscd importer atdl(list ri
butor. 

Packaging and labeling 
Most pesticides ai inported in their linal retail 
packages. and special requiremcnts for l:beling and 
packaging can be specilied at ite titmc ilf tenders. 
Iransport and storage conditions iii Motanibiquc are 
generally extremely poor, so that BOROR DISTRI
ltlil)ORA has for the past lc%% %cars denandcd 
extreiely sIting packaging (e.g. bags of po'+dcrs
lust be o\crpackcd in steel drunis). In fie past, 
IBOROR also required insecticide drttins to be paintcd
red, tic icidcs green ana iti ngicidcs yellow. The 
Ministry of Agrictitoue is prcsent[\, considering 
moifying this policy and rcquiring drtitis of highly
iaardous pesticides to be paintcut red ili an attenmpt 

to easily identify and pre\cn rctisc for toittsehold 
purposes. 

A coriprehensike pesticidc law. including provisions 
o packaging ind labeling, shoild come into force in 
latc 1985. 

Pesticide import statistics 
Collection of pesticide import statistics is vital for 
long-term planning aind decision-raking. In Moza
imbique, collection of statistics with regard to
oticially-licensed importation is relatively simple. For 

chi importation. INT-RQUIMICA fills out an 
importation bulletin which gives basic data theon 
pesticide, its producer, and the total and unit prices
paid in foreign and local currencies. This bulletin must 
be signed by thie Ministry of Agriculture before the 
pesticide cali officially enter the country )ata from 
these biilletins are collected annually. 

NOeE: Ihe rictus expressed in this paper ate the responsibility 
t rie ir, auhi. Many ol the piiints raised are still under 
tilo .i.ii in tile MNiamhique Nmistry of Agriculture. 
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1 I isal, . Zallihbli*
 

A13SIRACT 
Pcsticidcs are used il liist nd Southern Attica to 
control aIx arilty of tttlo"s and ailicultturaI pests. This 
piipcr gises an eises 1Li the tlantities of pesticides 
,Ned in tih legiOln Id il %%hich Crtops. Il)escriptiorts of' 


%%ho uses pesticidns. %hat peslicidcs ire ;I\itilable, and 

the distriltitioi sstcin lor pcsticidcs in (lie region arc
 
m,Iljtn d. I )pC% Al applic'ililoll. pesticitc legislation.
 
and aid pesticide dltiio me1 tliscilsscd floill 

Icgional pcispcti\,. 


INTROI)t1("HON

Pesticides t el f ill Iimist .n soiiil he't '\hicn i" ili 

smItI' lc INsOiiSfile'\ ie used .lsewicre to citrmtlo 
pests. I liese pcs s carn he mgricilturmal pests or disC.. 
\.ciIr pests. for houth lllinli]s and mll. 1( 
agrictnl ii ,, MV used to presc\c ticZinI pc,,t pi +",i ciie1 he 
hctclits oi iicreased prodictiton. I.or coloi pests. 
thie are iscd ito sac li\cs and prc.cit discascs. 

Ilie legiol. hox\e-r, stc-is to liae mlore tlhan its 

sitlar of comimon peists: insects, pllnit liscmnscs. \s eds.
 
rodcints. ais\%ell ais most ot the plimmes knos\ Ii tn oman:
 
(tic A rican arms locuis. giil hirds.
llsorn11, eating 

and droughts. 

THE NFEFD TO CONTROl. PESTS 
With a populationgrom\lh ratcof 4i ill sonoclcountries 

iii thc region. m agricultural miracic is netded for 

Africa to Lcedits people and thie soil caumti atlloid an\ 

food losscs thiotugllt pests. lit Suh-S;tharmn Africa. per 
capita lood production has ,tctoatl\ declined a 
shocking I.11i it \car. (Mellor and Adams. 1984). 

Faced s\ith toodt shortagcs, most countries inl the 
region hi conlicto iel ontgrcalerloud inportsusing 
the scarce horcign c.\clmie. Itt drought-stricken Suh-
Sahilarani cottmltllics. o t illlports hl~i i e5 nl n 
ierge (of ) 21 ait cmtr. (MCIIlI and Adaims. 1984). 

Wfherc foes pesticide use lit into the picture .s s-id 
hefore. \oi coulol pests ho prismeL' tfitccitlits it 
inrmased piodttuLtioni cst control does not Iecessitily 
ictile tic usc of pcsticidcs, but fatier tice use of good 

pest itn tll gefleLtt plILt iLc . IftUsiilcc tlit topic of tlhis 
paper is pesticide use Ii the Icgioi. I \%ill keep thie hocus 
tlere. 

HOW MU(II IPESII('II)ES ARE USE+) 
I t date. tlte leatdintg \ficanll aro-clceliciml lconsume.,s 

are cotunies \\filt a \ell-c\clipcd cmuasl-ciop sector. 

,/illt.iiI ll.fI 
nI~tii~.nllt hilntinn 

\1'( nl 901ts 
*'S.\ 

-IS
 

espccially those where the bulk production takes place 
ofn plantations, Ii g firnts, or centrally administered 
schemes. In a study dooe ill 198I Nkhich vailld 
agro-chenical use ill Suh-.Saharm Africa, the 
countries listed ill table I NcIe the big Users. 

"IABII I
 
F X FN I)IIIJ RI1.S ON A(lIRO-CIIEMICALS IN
 

SUII-SAIIARAN AFRICA
 

('Otll $ Millifin, 

asc.7 
I 52.7Sudan 

ah . 29.4 
(allnettli 24.2 
hry Coast 19.4 
Ken'a 12.0 

A., : inatt. 19,Y4 

WHAT CROPS ARE PESTICIDES 
USED ON 

Ilie figures gi\cn in table 2 reflect (tie nature of the 
different cash crops grown in the region. Cotton 
notoriously difficult to grow accounts for 40% of 
agro-chermicals used in Sub-Saharan Africa. 

TA It! 2
 
IEXIENII URE ON AG0'0-CHIIEMICAIS BY
 

CROPS IN SUIl-SAIIAIRAN AI-RICA
 

-ll) 

fill) S \lillhm ofnu Iolal 

1 4 
(olict: 41, 15
 
Coc .. 7 13
 
\lu c. hhio. hiliunius I .11 
 4
 
SutIelfI i01
 

TOice 2
7. 
7 

NON-CASII CROPS 
[tic lod stiple crops in Itie rcgiotn are cotnposed 

l niltl mi/c. so(rghlltr lm millet. ricc. beIts. cassasa 
lnt tIntll lllnts. aid \h .Sl . 

While Illii/e (Zi, nlol) is tIir altil ssa tle Ilst 
las'nircd staplc fotdt crop in the region. atn( the crop 
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Although each ol the ibose tood crops hias its 055n 

pest problenls, for tIlie sike of siimiplicity. s%%c 

grown most by subsist ence farners for tIe ir o%%tood. 

,\il focus 

just on mai/e. its associated pests, and Ie pesticides 
most coIItiionily Used ol nlli/c in tle region.

I lie major pests of niaii' ar,: sUllilari/ed ill table 

3. It should le ICrnibreul ilait this list i, it 
elmposite tront sCeral repolts. ille serit., of (lie 
daitage by each pesl in cach c.tiitIt \is'aries 

Ire nendi sly. 

TA IT ' 3 

MAIOR PI'S'IS O12 MAIZE
 

prc-haruirsi sicl |holtes 
\%oi'm, 

heal hoppci 
;arnm% 

c.'ul lorm,, 
sced d ca .,, 

rodelt, 
iced, 

gri ill-cal g hird, 
hidrcs 

.Solore ." F.-to) Surwtl Rep-,ol ,it lamtl/lia. A'Ltma, ,llowll oe.ll4' 
Ia t) ,uS... . E n ,ia.in .. ' i,a I /hd a Aambiilhiopia 

Mai/e crops are plagued by the uisuail itisect tnld bird 
pests with the steim borer cuomplex being usually the 
most serious. Attack can occur at ;aty stage oif crop 
growth but is most severe when the plants are IbOLt 

15 cm tall. II tortnal seasotis quite large borer 
populations occur with no detectable loss ill Yield, but 

in poor seasons, in ilarginiil land. in oiit-ol'-season 
crops, or w\hen there is a very Iiigh bore{r po tpulation,] 

loss in yield cai range Iro in scrious to disastrouts. 

For borer control. I have secn a \aricty ofchemicals 
being use(, including ))T applied to tlie stalk from a 
teapot, toi granular I)iptercx being added to the stalk 
by hand. Ihased ol personal observation. Ill,. tuly 

IA It I -E 4 
ON-FARM LOSS ES IN EAST AND)SO TIIFIR N 

AFRICA )U1lE 'I INI)IG ENOUS STORAGI 
PIES'IS 

5tlitil 3-47 Il3 9-i ollIilti 

Kemiia 3-5' it 9-Ill iiionlis 


Zniiihiai 2-.1 -Il
i 9-H)monills 

I }lit' il{iii,hiiPIOi~ii'dhriiii II 

I;in,,.iinl;i i'i iii 1.4 uiiiiinithi (l.3!S :I 

.... ... . .. ...-----
Si,.,.- (;,i,,d,. ,8,1. 

other gelieral use of pesticides by the i ubsisten'e 

iriiier on lnaile aS in eiili storaje. NiMalathioi I-2'; 
dustsIle eoi'iiilonI. tsed at l IC)ppm atille. 

Ihe largel glain borer (I (i ). ',oloi/tIall. 
IIlMltls. has hbCeeina lilaor pi obleii in I:ln/iiiia. with 
outbreaks also reportd il Ken*.ilanId Bt iundi. Iable 

4 gives aii exllmple if the oilltlii hsses (ile to 

indigenoiis storage pe"ts and ito the I(16. 
The conitrol sirat.gy in I tui/,itnia is: Itostole ielled 

naiie: treati lie shelecdImai/e %kitI 0.I5 ("periiet hrin a 
it rate of 50 g of(lust pOr 901 kg Ii1ili/.: Store in itsuitable 

contaiier do not sitire . ls a a lor long periods 
(Golob. 1985). 

WHO USES IPS'ICII)ES 
lo get tinideI of imnportance of agriculture in tle 

region, table 5 gives ;i SLiIary of the agricultural 
labor lorce in tile region antid the export earnings front 
;igriculturral products. 

"TABl.E 5 

AGRICUI.IURA. .ABOR FORCE AN) 
EXPORT EARNING IN ESA COUNTRIES 

Agriclhtril Agricultural 

labor force estxlrls 
('rof populalion) (1r ofitotal) 

79 

KenI)i 7M 
Mala i 94 95 
M/aihiquc 64 75 
Somalia 30 
Stiid;if 7X 95 
tanzania Hi SO 

iUii'idi NI Q)7 

l/unhia Ii 15 

An.'r,,. VI10 ril 'ii tolrtr%on i' r tr/ iirt.ih, i ona whri: thiilia, 

h.na iahm,Slu 

This region is de soled it) and dependent oti 
agricul It tire. There is tile whole range of pesticide users, 
friiin tile highly sophisticated conmercial Ifarmers 
found in countries like Kenya. Malawi, and 
Ziinbabwe. for exanlpl. toI the so-called emergent 
farns using some miodern fti rin technology found in 
most ESA countries, to the subsistence farmer found 
in c\cry country of thc legion. 

No figures ire isaiilable on the percelntage of the 
agricultural labor force iii the region which has access 
to ind uses pesticides. I lossc\cr, tin educited guess can 
ibe made: commtnercial fi riners, for sure: etmergent 
fIlries. probalbly: ;tll] sihsistetnce farmiers, maybe, 

WHAT PFSTICIDES ARE AVAILABLE 
Availtibilitv is .cry cluntly-spccilic and forcign 
exchinige-dependielt . Iil caouintries like Rwtindti, 
Burundi and I.esotho. only litmited supplies of agro
chemicals \wcle as tatlulc. IIoseser, regional supply 
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centers like Kenya or South Africa can supply 
chemicals upon demand. In places like Zambia and 
Tanzania where foreign exchange isa serious problem, 
a wide range of pesticides are available to the 
consumer, but on a sporadic basis, In other countries 
like Kenya, Malawi. Swsa/ilarid. most or all agro-
chemicals are readily availabie. 

Organo-chlorines are still very ruch in use in the 
region, especially for vector control programs. For 
example, Zimbabwe uses approximately 440 tons of 
DDT per annum to control tsetse flies and malaria 
mosquitoes '(Mattihiessen. 1983). Dieldrin, aldrin, 
lindane, and even BIIC, are usually readily available 
for both agriculture and vector control. The l)esert 
Locust Control Organization (I)l.CO) still prefers the 
use of dieldrin for locust control ouer other chemicals 
(Abebe, 1983). DI.CO has large stocks of (ieldrin all 
over tie region for its emergency locust campaigns. 

A wide range of insecticides are sold in addition to 
the organo-chlorines with l.l)50's rangirg from 0.9 
mg/kg (Tenik) to 4,000 rg, kg (Perrmethrin). These 
include tire synthetic pyrethroids, carbanrates, and 
organo-phosphates. Additionally, a wide range of 
weed killers, fungicides, seed dressings, rodenticides, 
and stored-grain protectants are usually available 
around tire region. 

The distribution of agricultural inputs including
pesticides varies tremendously. In mnost countries in 
the region, distribution to the subsistence farmer is 
carried out by parastatal organizations. Some 
organizations are better than others at getting the 
proper inputs distributed to the agricultural areas in a 
timely fashion. Or the other hand, other countries 
such as Rwanda and Burundi lack distributing 
organizations, so their use of agro-cherical inputs is 
mininmal. 

Most countries have major chemical company 
rep'esentation. The international companies most 
active in the region include Bayer, Ciba-Geigy, Dow,
Hoeschts ICI, Monsanto, Shell, and Twiga. The 
commercial farmers usually purchase pesticides 
directly from private firms, 

Then there is the informal type of pesticide distribu-
tion, it happens all over Africa, where an "entrepre-
neur" purchases a pesticide in bulk, then repackages it 
in smaller containers and sells it directly to farmers, 
Repackaging is usually done into non-labeled 
containers, sometimes even Coca-Cola bottles. This 
very serious problem of informal repackaging will be 
addressed in the detail it deserves in other workshop 
presentations (see Da'id Bull - "Pesticide labeling -
An NGO point of view",and Anne Strod - "l.inking 
government and private sector information to tire 
farmer"). 

HOW ARE PESTICIDES APPLIED 
Here again, the technology for application equipment 
varies from the use of airplanes to bare hands. Only in 
the areas with big commercial or state farms is aerial 
spraying an economically viable option. Boom 
sprayers are commonly used by commercial farmers. 
Knapsack sprayers are commonly used by tire 
emerging farmer group with relatively small acreage. 
Some subsistence farmers are using knapsack 
sprayers, as well, but with questionable effectiveness, 

How effectively are pesticides being applied in tire 
5(1 

region? Probably much less effectively than would he 
hoped. This response is based on it study done in the 
U.S. where two of every three pesticide applicators
(Nebraska farmers and commercial applicators) were 
making significant application errors - the result of 
inaccurate calibration, incorrect mixini,, worn equip
ment, and failure to read thc product label 
(Reicienberger, 1980). 

The results of this study are interesting. Over a 
fourth of the 95 applicators studied were over
applying by an average of 301;i, while a third of tire 
applicatlors were under-applying by 30,;j,. Table 6 
shows where in the pre-application process most 
mistakes were made. 

TABI.E 6
 
\WHIlERE APPI.CATORS MADE MISTAKES
 

Error Percent of applicators that erred 

More than -5% More than +10% 

Calibration 49% 46% 
Mixing 8% 5%f.oth 30% 12% 

Sourc': R/ichenberxer 1980 

Misapplications are bound to damage the pocket
book. Over-application, especially when using herbi
cides, can cause crop damage. Under-application of 
lerbicides can cause poor weed control. 

Although I am not aware of any similar study done 
under developing country conditions, I ami doubtful 
that African farmers would fare much better. 

PESTICIDE LEGISLATION 
Legislation to control importation, manufacture, sale 
and distribution of pesticides is clearly needed in every 
country because of the toxic nature of the chemicals 
concerned, and the often complicated and far
reaching effects of their regular usage both on th 
health of the population and on the entire 
environment within the country. 

Packaging, labeling, and disposal of waste 
containers should also be incorporated in local 
legislation, as should regulations concerning use of 
protectivtZ clothing when applying pesticides. 

Based on perhaps out-dated information,,the status 
of legislation in some ESA countries is listed in table 
7. 

Although many countries in the region alr Ady have 
pesticide legislation, I believe it is .afe to say that there 
is no country in the region vhich has adequate 
financial and manpower resourr-s to ensure that these 
regulations are strictly enforce I. Africa is not alone. 
The same problem exists in the USA. The 
Environmental Protection %gency's pesticide office 
has a yearly budget of $56 million and a professional 
staff of 462 (Pearson, 1985). Even with those 
resources, EPA still has difficulties in ensuring strict 
enforcement of all its pesticide legislation. This 
subject, too, will be addressed in detail in other 
presentations during tire workshop. 



IA II 1F7 19F3). wo rkers on ctumnercial I'arms in the pros hnc of 
PIE STICII)I[GISII..A'I ION IN ('ER IAIN Mashonaland said that 59c; of the "used" pesticide

FEAST AN I) SO lll I[RN A [RICAN containiers \were used for donmestic punposes such as 
('(OINIRIES vessels Ior bressing beer or for fetching water. This is, 

of course, against the law in Zimubabwe, hut it still 
happens, atnd not just in Zinbibwe, but no doubt in 

Legislation Residue Analssis every countllry in the region. 

tlirtitcl x 'ct~lit(~~hs - NHO1W SHI-OULI)I X PESTICIDEB 
.thi1 i- ----

Kcn ..X . . .}. . . Xc 
I C-oho X 

X SI 

Is...... ..... ....-
S . ..- , - ....... 


X . 

Soma~lia X X 
-- ......- _ x- - -,roup-

Swail tnd X X 
Sudan .X . . 

tan/anvta 

Uganda x X 
. ... . ... . ..

Zambia _X_ X 

timbahsse x X 

PESTICIDES IMPORTED BY AID 
DONORS 


According to ,n article by Matrgi Bryant in te Africa 

l:cootnicD ifest, the agrochemical market is starting 

to hinge on the policies of international donors. 

Because of foreign exchange shortages and balance of 

payments problems in many couihtries, a high 

proportion of agro-chemical purchases- --- estimated 

by industry sourcesataround 80% --- is now funded by 

aid agencies, either is program aid, commodity
p oFAO/UNEP. 
support or through agricultural development projects. 
French manufacturers, Rhone-Poulenc Agrochimie 
and Roussel-1claf, supplied nearly halfof Sudan's $55 
million agro-chemical requirements for 1982/83 under 
the financial protocol signed between the two 
governments that year. 

One of the objectives of the workshop is to develop, 
as a group, guidelines for pesticide donations. 

PESTICIDE DISPOSAL 
P 

Without doing a proper survey, I believe it is 
reasonable to assume that every country in the region 
has one sort of disposal problem or another. For 
instance, there are 50 metric tons of malathion in a 
warehouse in Zanzibar that no one wants. There are 5 
metric tons of DDT on the island of Pemba that need 
to be disposed of. Even closer to home, DLCO has 
about 40,000 I of unwanted dimethoate which was 
given to them by a donor. Each person here could 
describe a sitewhere unwanted pesticides are stred 
And then there is the very -rious issue of reuse of 
containers. In a study done in Zimbabwe (llwititi, 

CONTAINERS BE DISPOSED OFGroup I (burnable) 

(Pesticides except ones containing mercury, lead,a d m i hum or a r se n ic ) .
Burn in specia l incinerato is. 

Burn in small numbers ittthe open in keeping with 
local r .gulalions. 
Bury in special aidfil or bury deep at least 46 cut

(18 inches) deep in open fields. 

2 (non-burnable) 
Crush and bury as described for group I containers. If 
reusable, ritise three times and return to yoursupplier. 

Group 3 (non-burnable, containing heavy metal 
p esticides)

Rinse three times and bury in sanitary land fill. If not
 

rinsed, bury in a special designated land fill. 
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INTRODUCTION 
Many participants have drawn our attention to several 
reasons why we must seriously be concerned about
pesticide management practices in Eastern and 
Southorn Africa. 

On the beneficial uses of pesticides in the region,
they pointed out three main advantages. First. 
that losses in national economics due to damage to 
crops by various pests, and loss of life through diseases 
transmitted by vectors, can all be decreased by the use 
of pesticides. 

Second, that effective pest and vector control within 
the region depends on the application of appropriate
strategies which at the moment are haphazard due to 
lack of adequate information, 

Third, and perhaps most important, that inpest and 
vector control using chemicals, two main strategies 
may be adopted, namely, the preventive or eradication 
approach and the corrective or containment approach. 
The first approach is to prevent the pests or vectors 
fiom becoming important, for example, when 
pesticides are applied routinely as aprophylactic. The 
second approach would involve reducing pest and 
vector populations to levels where their damage is not 
economically significant. It was noted that in ESA 
countries, the factors which raise or lower the
economic threshold of the most common pests were 
still unknown and will not be known until research to 
determine them is carried out. 

Discussions on IPM showed that it relies upon an 
analysis of the biological and economic systems of both 
pest control and crop production. This kind of 
research has so far not been carried out in ESA 
countries. It was concluded that for ESA countries, a 
clear understanding of the interaction of the complex
of factors operating in the ecosystem isfundamental to 
successful integrated pest and vector management, 

Perhaps, the most disastrous effect of pesticides
misuse can best be illustrated by the history of cotton pest
control using insecticides in the countries of Central 
America. Cotton forms the backbone of the 
economies of Nicaragua, Guatemala and El Salvador, 
and together with Honduras, they produce 2%of the 
world's cotton. From 1949to 1965. thereweresustained 
increases in cotton yields due to the use of pesticides,
But thereafter, as pest resistance to insecticides 
developed, cotton yields declined and each country
suffered asevere economic crisis during 1965-70. 

In Nicaragua alone, it was estimated that as a result 
of an annual expenditure of USS 10 million on the 
importation of pesticides, there was environmental 
damage estimated at US$200 million per annum. 
Losses came in the following forms. 

* Presence of residues in terrestrial and aquatic biota. 

a The rejection of beef exports by buyers due to 
excessive DDT residues. 

a Human poisoning and death due to pesticide
toxicity. 

a Significant increase in the incidence of malaria in 
the cotton growing areas due to the development of 
resistance to DDT by the malaria mosquito vectors. 

a Failure of farmers to grow crops such as beans and 
maize in cotton growing areas because of aggra
vation of pest problems due to the heavy use of 
pesticides on cotton. 
Regrettably, as we talk now, we do not know how 

much of such losses are developing or have already 
been incurred in ESA countries since we lack facilities 
or we have not embarked on activities to detect them. 

ON THE NEED FOR A PESTICIDE
 
RESEARCH AND TRAINING
 

INSTITUTE IN ESA 
The answer to the question of how best we can use 
pesticides so that their maximum benefits are 
obtained, while at the same time their adverse effects 
are minimized is clearly the establishment of an
effective institution within the ESA region to provide
relevant research and training in pesticide manage
ment. 

Specifically, the institute would work on the funda
mental aspects of pesticide application and behavior in 
relation the control of tropical pests and vectors. A 
number of pests and vectors such as locusts, army
worm moths, tsetse flies and simuliid black flies can be 
adequately controlled only with regional collabora
zion. The institute would be funded and fully
supported by national governments, industry, inter
national foundations, United Nations aget. es and 
foreign donor organization on much similarlinesasin 
the present case for the desert and red locust 
programs within the region. 

Two distinct functions would be carried out at the 
ESA pesticide research institut&, namely fundamental 
rcsearch on pesticide management and training.
Research would be specifically developmental
criented for application to pest and vector manage
ment and environmental improvement. In this regard,
research programs would be mounted on pesticide 
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residues in foods and feeds and in tie persistence and 
rate of pesticides. The institute would also beexpected 
to carry out work on monitoring pest resistance to 
pesticides, and the susceptibility levels of the major 
pests and vectors, 

For both functions of research and training, the 
institute would collaborate with national unisersities 
and other higlereducation institutions which have tihe 
authority to award diplomas and degrees. The 
institute itself %%oildpros ice the tesarcf base tor plofes-
sititial ftaining of scietlisis aid technologists. /\part ioiIni 
professional training, the institute would train field 
operators and organi/e in-service training in tlie lorm 
of formal lectures. semina rs. study witrkshops, 
symposia, group-trainig and field courses for all 
levels of staff and even for farmers. 
To foster cornr ity participatiot, wlhict was 

much talked about at tie beginning of thisworkshop,
and which is especially important for pesticide 
management prbgrams, the institute would aiin to 
educate and enlighten tlie public. In addition, special
seminars for administrators, politicians and policy-
makers in government would be arranged. Such 
functions would lead to the development, application 
and evaluation of pesticide management strategies in 
both agriculture and public health, and eventually 

result in increased food production and a riore healthy 
population in 1,SA. A iced-hack mechanism would he 
established for referiring probh.lems of peslicide 
management in the to the Iegional icsearcli andfield 

training institute lot iscsiptiotn and the application 
of appropriate solutions. I lie efficient ,e.\cctitiuit olall 
these activities s ould help to achiec sound sucio
economic desclopmenrt i I SA. 

A well-organi,,ed regional research and training
institute wotuld britig about intitrnainal and regional 
cooperatioti, and the exchange of infomation and 
ideas on pesticide managenicr. Iinally. the institute 
would typify a model of an actisity centre" for 
research antid training inpesticide niaiagenient in tie 
EiSA countries as ;i example intie tropical deselop
ing world. 

For these reasons tie aiswcr to tie question, A 
pesticide institute: Is it a regional need; is a firm 'Yes'. 
toimy iind. In fact. I am not alone in having this 
belief. For instance tire FAO has recentlv formulated a 
proposal on tire establishment ofa Regional Pesticide 
Analysis and Training L.aboratory in tie ESA region. 
The proposal is under discussion. The establishment 
of pesticide institute in the region should therefore be 
considered seriously. 
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AISTRACI 
Ihe sniall farmer is characteied by otning ot 
averige 3 to 4 ha. risiig nixed croppin, s.sters. 
utili,ing hIeletiC , iplJsinl. islmirleiC gemmCtmI ;l11l \ 
lew purchased inputs such ais IcrtiliIers or peLiides 
Ilhe snall farmiii sector isalso chaiactc i/cd it large 
\ariahility ill resouces, itclding soils and rainllI, 
'Ind anagemCenti f tiites resotIm Ces: thus. a 
generali/ed forn of deselopinent is not appiolriate 

This paper \ill suggest relliodolog It lacilitait 
realistic integrated crop plotectioln slaltegies. hotlh 
concerning pesticides: and other control net hods. that 
will he ttsahle bx tIhe snall larner. ln\eslivition ollthe 
traditional cropping sstemt \%till gie understanding of 
tLe coltplCx inalliagcllent stralcgi s, integlatted 
cotro nireaSule ahleatl\ used id tIleCen iroiennaull 

balance inherent in thisand larimer [,eceptions of crop 
nanagenent and pest contirol. lhe sariahle econonmic 
situation of this sector antl Ie larniers" present 
strategies lt dealing tilh this iUist he takcn into 
acCoirr tn h Iteing to itilie such concepts as 
econotic tlieshlhk iu order tIo tailor tIhe concept Ito 
this situatitn. 

Researchiartf extension teclhniq itlist be selected 
for itpproipriatercess. Icechiologies siould preferahlv 
be tested within the larrnict" systeln ir ol iig tic' 
farmer, andei aealuation rueltl(Is Inust include s,ciol-
econornic factiirs. Fxlctisioni sorkers should traislate 
research findings into tIeliarners' launguIage. 

Before iitroducing peticitles into the snall farn 
sector other coitieratioins include: adequate salety; 
applicationi equipment anid netfhids: teaching farniers 
how to calibrate; pesticide choice; labeling and 
packaging. (fist rihi tin. marketiri a Id credit s\ Stenns. 

I NTIROI)I1CTION 
Approxiitatly !, of fIe storlf's populatiott. cosering 
40'; ofillhe land area, practice sirihsistce farniing, 
using primarily "iradiilaagricultural technoloigies 
(Glass and I hilitson. 1978i. I ralililonal igiictillire 
is characteri/ed by siall faris. aseraging 3-4 ha with 
even smaller culiialed plos: poyculture or mixed 
cropping ssteuis; rise o f freterogeneiis geintiplasni 
perhaps resulting in diffcrent stages of crop grossih in 
a gi\cn area at ihe Namiie line: littile (it irous of 
chemical Ifertili/ers oir pesticitdes; and possihlN use otf 
ininiiurn tillage stiti fallo\s, land perniiing (Glass 
anid ' furston. 19711: Farringioin. 1977a) I mited 
infrastrttcture stifh its roads, s.%chols. healti facilities 
and credit facililies his cotribulted to relati\e 
isolation resulting in high illiteracy rate.,. stort life 
expectitncy, a nd getieraly lost liing staidlarl s 
copiaitred to nmre de\efrped countries. Often, 
environ ental cuuiditions such as little or unpredict-
ible rairnfaill ;ilf filoor or difficult to manage soils gise 

the small farmer au c\en iuore limited resource base. 
Neseitheles-, tie snll farm family has continued to 
su\msis b illtmanaging I complex syssten \%ith limited 
reIIurces. 

Also inherent in tite small farin sector is a large 
%ariahilitl in resources and management capahilities 
coupled with complex social differences. Variations in 
crop yield ahleare high (coeffiejent of ,ariatioi being 
501 in Fast Alrica compared to 15-201, in developed 
couttitries) and intlicative of the large variability of 
circiitlisanccs in tire small famer sector. ( F;arrington. 
I977a). "I is lack of homniogeneity makes it difficult for 
geralied de\elopntent to have atn impact. Thus, a 
nore site-specific uniderstaniding of conditions is 
necessary and iore relevant technologies rnust be 

forthcoming. 

1JNI)ERSTAN1ING PEST CONTROL 
IN THE PRESENT SMALL FARM 

SYSTEM
 
I liratIttnal Iethrods of crop protection \were 

ieveloped empirically through centuries of trial and 
error, natural selection itarid keen observation" (ilass 
aid lftirston., 1978). Methods of pest and steed 
control iise(] included: host resistance, cultural 
cotrols such ts crop rotation, irrigation, cultivation, 
line of planting. mixed cropping, fallowing, shading 
ald billgical coiitlril. Al interesting exaiple of 
biological control \shich sas f eveloped by 
Chinese citrus growers and used for centuries involves 
placing nests o'f a predaceots iint (Octtla .smnartu 
dini 1.) in trees to reduce insect danage. lIh farmers 
put hahoo connectors hetween trees to encourage 
itigration and control. (Glass and Thurston, 1978). 
1hese two autfhors rightly stae tihat it is important to 
unerstand characteristics of the traditional system 
such its the resistance and tolerance of local crop 
\aricties:ile influence of existingcultural practices on 
pest population dynanics and the potential etiviron
tmertal inmpac oif pesticide introduction. We will 
probably learnthat the concepr tf I IM is nolt new. The 
suggested approach tio pest control is Io etvaliate tIte 
traditional ,vster, determine what is essential and 
what cil be iinproved, and lI introdu ce chlianges in it 
rationual manner cliisise t with the environment. 

I he introdictionu ml foesticides in peasant agriculIture is 
relatively recent. lie inetihod has obvious advantages, 
especially when used in an integrated control context, In 

ist Africa, pesticides Use has initially been primarily 
oil cash crops, abouit which there is ntore traditional 
research inforration cori p d toi food crops, wherei 
Ihere is lrerr creit aru so pliy lacilities and where the 
latiner licicei\es pcst dlairnatge aind cuintrol ais cash 
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expendiltlle related caih {ier.5 ihidi .llrllngelllelrts hiiusiiess aod g(elrnntctlt. Ati Icoillt. irctdcI)..tm. 

((ioldhn in.19X5) 
 , li lt idiId g i t[. I d.c3+. it +' %ililslllt l 

I ecislon-11ak lIng . celillrg [lest I11.rlllH iee leiltiS c otbpelrtlinr %itii liII life itlnldpe ll tlm testing and 
closely linked 133tiore lartei', pception 33) fle pest., 	 lltlllnlt.
3h311iiiiitii 1 IMI1I1 lldnhl he ideellOpetd. 

dore. ,quIi'ces pIpII iI. tiletiledamllage that it and tht c3 e Illtile I l 'aill ,LIS' pioSOpl1. hihind the 
damage. teIll, It 	 is important Iiviclolrn. dCL{ltp lll cGti ns. it ii 01 l ilih Iriiiiielid be 
inrtrulici1 g pesticides td i I [ rt3III lleilsille. riiotixlhl l h,+,IlII tlll1l.lo Its tlf 

understand the perceptions 3I tile liriner. Misetlier It Ill \it ...
ssllithsh hil, IIlok a1 SItuations 

,rigLht of1 %%rongl It %%as folillid In the lIlhilipplictre . lio ,Islc . Rti tile I C0loltl'ltII;itltr i re 1 beingpie C 	 3II3t 
exarple. that filrmersl 	 ltd to lumlp .erta11pesit limeOh 'd 11 i;ieil dM..OCUIitd th; Siiall holders 
together its",sornr,'. fl ile ;ittrintled diitage to t il lr less thri lI.C.MOItltRiL'L tisIIIlIl becItiSe Of 

11n1l1t3 con'cept tit iiiiIdCJqlitC Slrppl.(11 tihe pCsticide.rolg iisect%and i tiljndertanld thle lac1k of hinds o, 

[esIStallCe 3,3thSO COlIrtllit tI splay ,I 'llit \%.ll lt t33lI tI e,.\..hi ,s tcom
[Ie\ i 1 h Still (103llt Use C33lilelld.ed rates 
lleeded. In1ohIter ca,e, tile farmners' pei.eptiOn',sede MIlere Credit spply ale sailahle. Ihis ittlatiOrlmild ini 
better than those 0i1traitned entirltltii sl, ( idl] elcI xplaicti b -\ JCiiple\ interaction iilccoiilrlics, risk, 
al., 1982). Valid technolohgical Solution%comintg front Manrragemirrernt amd hlllrIIIai (lairIIigtont.,natue. 1977 
traditioral research trials ii not adopted. 1.t be aiI%%s, hi i 

(oodell't i/ (1982) dolctlnimetted Secril ,.x~aliples 1. l al1 ecCildoIl l\il%,\ IrsaL';chers .i I ItIOiC 
Itl hi\\ I IM ItCh ical .iSsJitlipllr , C iL' p"lSI tlstilicatill lo) ;I ceitairl application based ol tile it).1ru)li! 

perception %,%er cha1 ged tireIl' ilrse o3fin1tro3durcing he lsed cilcr.Iifig grolss rrtart it1,l rt llrts where costs 
tire techill L\ 1t3 lice lilnts iiiclUt!d. irl'iCticide'. sprayers and labor. I he\ hund 

- . . . .. -1 1lt,sprail S on cottonl petr se5 l3lto be optitrruni . In 

Scntieri initial I echihological Posiion iIll fillllr1es rc 5-7 sprix\ .IIliottechnological 	 after a.ticc xN\ Ipplx ui oil].% 
a%%umptminn 	 2L.)cars rco,.li l i 3131 ir'cstigaiti. it%\a, firiund tita in a poorr IarIIItll 

3i33rk.,iltl iNt . \%,ias ec i l it)appl.\a31ar1thro333t,) yei it iore criiiir1iL fe%%er sprays: 
tus, piltiily. tice lariters" I.ctiont \a titasslicialed 

3 
1 .3% r ¢i rln5i333 I 5 p risk. klritr)\+, d prlfita hilityI*srI.';,33 lr¢1,3 hltl,ii,Irll. PC,33 ', .. .I3rI It is gerera lllx' that lic ei 

d 13n " 1. depend, Insect ciiit. lll bili also gilodpfirmite ,,+lihdh1 ,ii 	 P1111 3 I''It hL" ,I'l 11331lot oill v ill 
lrl
p331 perceptio a Cr33tl 1 	 131 qieried Iulueviir querles Jisha1l'vry a n 1 rd l lleirt.I ie reclo1nler1dtatiions 

practie, ale hei1e 3hlllI Po'l-'C35son3 lad been hased (311research I lais \with 'liaslei larmners 
.+331.3ci'wh %%ei're goo33d iaragI i: therefrre, tile recom

rtteridatiots %Ire suitable liltthis group but rot for 
poor larmers \ihi reali/e lissi otutput for orther 

siiflicant t lar1l3ict',,, ,3 I I3\p3'CCC l pC33J lieh realesn . Raifiall risk had be t ineglected lactor also.
rhfo3ug3h3ul1 Iv he I3per This risk isci1.ag( Call l3c3 %Cl33 iiAkC Ihlt more 31f a problemn for poorer f.arners and 
sp.ucli.tl 11 thutnilhe.'h3tand h33ll Mil3k'.+.+ 
 because rainfall is tnpredictable, plorer farmersprdc:lle'it purp33335 	 13333333C ih.C.l. i11,++iiiii

333.3i1c purposes3c.loo HI\lm;I.a's
I.,3' I applied less thain tlie recomlrnended rates of 
iC.3333333Ltioni13,33s chemical (F"arrintgtoln, 1)77 h). 

333 333.In 	 Makltteni. Kenya, nost Irmers isesub-optinitm 
levels oi pesticide.s 311 their co1tt(rln crop. painent is 

RItc horl milgpi i I siolIt RILe Mimr 1 . , madle i1inone lnp sun \'hich. untlike ftoo(crotp sales, is 
secdling pC%[ 31,1(11'pelf 3 333r.3rl333. itsel for larger in\ ",i tents..M i01ev spent 3331pesticidesofl 


o33i3i1.'rlalvomllir nitilal in this situation is - approxim ately 1(0" of gross 
C33iii'\l3, earnings. Although 113ot higlh. it represents the tlmain 

fiaicial itpul. li . in poo3r irtllicertaill years, 
rmolley is stSld by reducing pesticide expenditure. 

hIenh+t,l3 l1 (iiSCIiC tiicr pC.C33lCpo.l ispil Inder-tlsage of pestici(cs was tire norml. tie alrriru1nt 
p3.33eniiesl5 andi Ihieir 3 1 a c'ro3p(,3l'\r. tl .3ill3l331 being adjusted by climatic cointiitions iltd expect,,
causal rclalnonhip.Ito \ id ir .au,,.-0.C3'II.3i33333 lions ill yield. Ilie ni nber of spray's was less thant .

33333ciiiiC'tu.al Icr333 	 11d liosage per sprav33ssesare prereqilumics ot3 i I a recommrndeldtd tile 	 was one-half 
s33c3, Iu I ig3fl333 ,' 	 aroutt11i a' 113.33, i3 	 tie rectlllnlelofded. I lie ecrt)rIlii. iss'ste1n
"I3Cof.H IM co11plex, tile p r oit rmargit is Sm a ll attd thu s the 

decisi(ons oil3ptiliinl rise of pesticides is dlifficult.513 #1ll 3133+/l'.3 /33 333/33,3'i'3 33+I/4' 

"hlie ecollinlic thresholid locept simply being
lllaxihlltlrn population that canpest 	 he tolerated 

FORMATION OF I rC II)E USE witit resultant ecoinmiI:ic crop hiss' has been a 
tuseful cotrcept in desthrped cimllltlie%t3 hucl makeR ECO MM EN DATI ONS judgemenrts o31 appr{rpriate pelicide use. 1lie 'ncept 

Generally. each clutrtry Imrost hal a svstenr for has been useful t3) large-sehale lariers where 
generating pestiide recommelle udatilln%. ()rgali/'ed ecoinitrrmics ill I Ie iri3e predictable. Wil I Irge 
field testitrg usi1i a step-wise, uriformn nmethiodlogy v)lliil1., ildier1l, i,.licie'll applicaL,{ Irnetlords,
for variuhts stages i1i deel)perinl sh li he Clf- decisin and ihplhrrrentatin titrle is reduced: betnefits 
ordinat'd. It is recomlmendhe'd thit n ildeperndent hod , ard costs al predictable \%fitl relalively go d 
(often a research branch) test tie rnlaterials. silile certairnlty i1ri3l11atio11 cllncerning pesticide use for a 
another boldy (a central gretrircrl) gixes fitnal given Sitt1tion is amailable. Il pealsant agriculiture. 
approval. This minimi/es the possibility If dishIonest there is relatively little inthrtnalion corncerning 
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Ilarllit characteristics, %iel potentils. iltc-etial Ilie conoic threshold cant he a valuable tool, hut 
small lattner's variablelosses by intfestatton fitigi\lltilcisitv:ala gi\ell erip tetds adapting to the 

stage. Fartington (1977 ' h)suggests that plots \\ith ilt lillltices, account lesources, eCtlnO' : ' t ll I a takitng into 
h %\cl ieltl il ..w lv .i... 1,'i i +, t and llillln Cle llele\els. It wvillnllost likely bePtetc ;, lite iis.k t 


'

hiltlo\..l;lhJIS011lh:111;111lh1,C lots x\%llh;Ih11i~hl- CoulllI-prodtlCti\e Itohts,..Io 

+ " 	 ectloomic threshold Ilevels 

potential yield. lhichitoac. ai llesholdl tillh\tCr 
producion plots shouill he at a gliht [hel\cl ,Also 
cost ol cottrol ucasiic,,illPeasaint agimillutir 

compared to dc\eloped countis alicnltire is itich 

higher relati\e to ciop saluc. e-pciall\ lot laitierts 

1itha lo\er prtdictiott pjtntial. I hits. clisholutlay 

her a .unall lirticr ma\ls he m nc iskv (laiiingttt. 

1977 b). In sutniarv. tileecotnomic ottomie l" tile 

snie1 laritcr is iss predictah iland is alltectedb\: 


lssihh villaiil Costs thlttiliout t[lie 
season; (lash isaoabilt\ changes. labor costs tay 
rise. or . tto\thii chalgecs; inicrea se in 

* 	 l bk .intases ini 

\:tr\1rlop 
needed otttptutscrop sucessiul).it 

* 	 Increases 1i1risk throili0'Vtt tlie seaititilte itt t 

rainfall otritilt sartahies tutisite il arllers 

cottrol. 

* 	 Conii ttts reiion of vield estimate vitch ias's 

chat;gesas t lie seastn prttgresesas viellas ttit it price 
which is otlten determined by ltcal tarket,,. 

lhe ahove d iscussion revicx\,,the comple\ity oftat\, 

given situation inolving the small ftriner's pest 
management decis,ot-naking including pesticide use. 

IAIll.E 
IROILEMS O1 RFFINING IPM 

lETI]'INIQIUES 

..-.-.-------------------------

lchnihgicalStientits' Initial 
asunption% 

and field Populatio~ns is 

1 
lrchnihtigical p sitiotn after 
2'1,1)tars 

Irqolnottps andIllo ltinliacigt u lor lainiers,toolsJmltctdo 

tle+ of 	 lroppt,Aithlrn,apatcit%better Ihliehightl Intp,;Irc and 

rettetignc hti 
,ctiiioto 

cdtttcd larnmir thehoilis it) 
tliht 


ulations, lipdalion, is
(Graphinlg fl inset.. Polp~ (ilaphilg inl,tco 

is"Itihit, t capactil i ,abstrac ('tittcittile (it 


tet larticrs .t'lts tia tage i...et'i tdlcltld tillt'sai . cl, 
[lilies%at1p~litiltilr I%)noteLtiable, 

ut,CI ltle'wnc
I altueW incllccitt I\ceste tI) 

c altt 

n,mIte itreiti tc,ttcinthtet ll eitdlitctd.hti ttltt;Igcs are 

ill ill'is i ,1%I'll 

it cutide can he icitt,.d iIlts'ic tpplicatios h\Ct 

It Sitt 
sctdcchprI simle"inclIt 
lIt .lil'l 

uii titse wtimill' 0..)l ollltlllich 

forpest cttnirii tlcistitts iletttti set\ lip t 
Q thresholds tilall .llld,h. 

lticllugh. 


cll he t'cit isltilltltind dt'titi le
, qitititiian r e 

teetintetiitls. tutu tts:,hle 

oil cxlierilnt.its itt \\cll-liat.agd reseaich plots. The 
laittir's conditittn t uisth fullysampled with the 
larlliers ull i\1tilseitlttl. Ialitigl1t1t(1977h) 

suggest,,s the nled for na y threshold levels 
deterliined by the \iied clonditions. A tethod of 

handliiig this \tul be to di\itltile comnttity into 

htoniogeioiuis grioups and establish threshold levels for 
each group. 

(ioodell vit a/I 982) list se\crl prohlems related to 
iclining I INI techirlues lor rice farer understanding 

and use. 
Setieral reseatlhers hate docutmented the farmer's 

adj tstmn tit ii resea rch-based recomnmendations to 

their siltltio. its mentioied above. It is often proven, 
upot careittl scrttiny. that it is not necessarily the 
artiter's iglioratnce, but his knowledge of his given 

sittiationi, that actually ,ives better results. The 
implication for research is that recommendations need 
to le based ntia hiller understanding of the farmer's 

cilCti lces (labor, weather, etc.). Researchers 

shouttld note ol tile researchtake ieldgap between 
stations and the fIarier's field,usually due to manage
tilent. resource and etivirottnmental difterences (Farrington 
1977 h and Cox, 1982). '1Thus, the farmer does not just 

need tie "optinuitt" recimmendations, but inforna
litt tit1 how to best depart fIrom the optitum when 

cttionicatlly ntecessary. 
IIlhere is a nced for the iscientist to i move front 

general, abstract aid future orientation towards the 

itinucdiae and concrete. Fxperiments must move off 
tle experiment station oto the farmer's field and 
ttinvol\e aninagetrent. "'COntrol" or check plotsi tmer 

ttliust rei'iect the farnmer's practice under farmer 
ctnditions in order to make a valid comparison. 

-valation criteria must involve the farmer's 

economic considerations, acceptacircumistinces, i.e.ility. etc. O ne problenm that maiy have to becdealt with 

is,the scientist feeling thatl as ;iresult of* this "new" 

orientation hisstatid ards are being lowered cnmpanred 
traditional peer expectations. IHowever, the change 

inlist take place if rectei nuetidations are to make an 

impact. 

CONSIDERATIONS IN EXTENSION 
OF TECHNOLOGY 

Extension invollvement cal bcgin in the process of 

technology geteration even prior to tcchntogy 
transfer. They caillhe ihvolved it investigating 
fiarniers' indigenous knowledge concerning pests and 
their control. Extensionists iay report alternative 
uses of pes' to researchers, for exaniple; where 
Iartiers itt Zaire prefer eating itiosaic leaes ofcfassava 

or itt Mexico where I'aritters grow 'arieties of ttaize 
that ire susceptible to sintit which is hiar\csted. eatce 

and if sltd brings a higher price thai niale itself 

(Kirk by. pers. ct1n1i.). Weeds also have alternative 
tises: as vegetables. aitmal feeI scerosiiti cotirol, etc. 
(StrouitStrttd, 1983). 

lixtensionists cat also cittltriluie ithotmatii to 

researchers concerntg the physical environment, 
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social prelerences and economics o aly gin Wit Ioti'raTI1hn. aid Iie third. Cottoln plants. As pest, 
situtlioni. lecaunse Ih1c lelic lly ll, % " e pe i il t 'id ali ng. II ti le' roisseld aextensittllists SittC pie' 
close it) the fartier, their tinderslilidinp of I ihesC black line, then tle tllinte klit\ Ile titiist spray oneor 
factors should be %%ell-haseil. Iloweser. in acttuail aicl, ltilh ctheicals I Ileeden. 19721. I his ietiod is also 
extensiottists aity tot be siorkitig is closely %il iseiil i leaclithing lalliiers to he better obsel\ers and 
larners is prs tied, du, to lack of stippoit (%c'hiiles. about pest bioltgy. 
petrol, etc.). lack itoti\atioi (hlo\ sillatrics, little ' lie extcnsiii agent is i tehilin i tioittrilig 
hl0hW-tiltsl b\ NipetitrS) iild lackl i kiiott, ed OfolIeslicid use :ind pest Control ieilthods in general. To 
observation skills. In this case. ail extetision illaiiniig- doi this \%ell. the' ltista silli'it ltackgiound and 
inlent systelitl, such as I rainitig inld Visit being uiseid l ihe able to peilceie il uitleslanld s till the lrillier is 
Kenya. Ihs Cettill atialilages, I lie sSlSetl, brielly. doing ;itll whf. Ito this iasotit, e ,ntsionists are 
llfers i lirliel ttr gliilp isitiig schedilee \htire isalihleib, ill kit Iboli ieet ic'h attiladtecillilogy 

illess~oges cildi ianlcd \%ili ihe clrilp cylc Zler taught ii t riuslter pl itCss. 
deinionstrtci int l Iel. Ihis exercise is supple

iteitteil \wilh ilgani/ed plnii git lid II:fillig
 
schedules. OIIE"R ('ONSI I)ERATIONS IN
 

[xtensionists caln lsitbe itiilst'll ini issislit filte lES'lI('lI)1E USE BY THE SMALL
 
researcher in experitnicnial itaihiageiti'll wht.'i u\sltilrk F-A IRM E R
 
iuntlr the lalrine's conllditionsk I hot' ca'n assist in %ilt. 

ittderth taitir' hs iit ssst i 5ii I lie inttrodiictioin oii enctohragetmeti ol proper use of*cttttiitits. 
selectioit, fai ter pirtiiipitittti , l ttitiaii niii ] litiiil cll ll tl elois.'l i o p er i¢oatlid 
ntillagenietl. I lie etxiclisiil-lse.alchlnlikige is in pe.st ites ilst be siperseded itr stippiured ensideritig 
inlptlllatill ot tit il ai ill is it h llps t.,ltll is tllcitis:the lmslltu\uhtt 
inlderstalind ihe r.sci is \%e.'llcler itiliodtluigy as the 
lelinoltigy itself, It ilsot helps the researcher ti Strel 
Uiidelsiitl the faintter's stittatitit fnill itlets a ( 'its. sulabilit, iild ivailabililv of protective 
nc:hlanisin fir bott toni-tip feidblhack. I his iletiactitit, clotling tmust be considered. Producers of such items 
at least, gives more assilaintc that leclllulllgv 'lhlilil he enctiutraged Ito develop low cost ind suitable 
de\eloped will be supptttcl by bet ier inderstandling clohitng. The problein of supply still exists however, 
of i le user and cnl h mire itr less tailured to ihe ad ncathe especially act e in countries such as 
situatiliti. Mo/nliiiqie, lan/ntiaii atid others. In these cases, it 

A majoir protblemti laced b\ itlst Fast ;tait oiluterlirn %%outld hie advisable to: chlioose fairly non-toxic 
African countries is the low training lesel tifexteision peslicitles. ipplicitition equtiptienit that helps eliminate 
stallfing. O)ften those wotrking with iariners, will ha\e coittact., lo use traitned applicatiors only, tatd safe, easy 
received only ageteral agricultural ackground ihia 2 to rise torinulrilatinstat ininini/e contact hazards. 

tor 3-year traiting inii:,ttUlion. hey ia' he ery MediicallIh¢' assistaince i list be availible, as accidents 
delicieni in specific, practical knowledge concerniig are houild tIo happen. 1his is oiften difficult as healtlh 
pest ontrol ind pesticide ise I his is a majoir lacilities. anitidote supplies and knowledge are till 
deficiency which tieeds atteition il the tritslfer priteess Iiititedl in most snaill iarler communities in East and 
is to octur it ill. 1lie hlw stalling probletn is usually Sotillittn Africa. One solution is to traitn extension 
worse in trore diflicult seni-airi(l ireis wliere ll ritiers stall ofr local, responsible people to perform tie basic 
teid to have greater problems a-tilaIirger itfitori ii tiid bit may extensiveoniti firs t mtieasures, ihis nteed 
and back-tip ser'ices deficit. As tmentioned,ithe sin-all giio'.ernilnenlt r donor support to iinplenent. 
farniing sector is varied aind the varitiiont and simall 1raining oil sale-tise nietliod!; cannot be over-siresed 
Ilid sizes challlenges tle extensio n departmtnen itas ito ltcrsonnel passing inessages onto tlie faritnr, such as 
how to ilace tid tiiaintain ihe optitn u ltuniter oil CO unllily leaders, manitagers, slorekeepers,mbn estat 
staff especially in view oftlie fact that airmer cinltact industry trll extension, nLust be well aware of tle 
under their conditions is the best way tIo iraliser proper use and slorage of these taterials. 
techniology. In sotn instainces, central iraining points 
such as farmer training centres havc been tsel with Application methods 
some slccess (Goodell it al 19821. FIquipment, its use and pesticide choice tire major 

The tctual "sile"or icl ds ofteclitig teclitoligy ;ssues. As time goes oi, the choice of tipplictitors is 
;ie alsiinporlani. ()bviously, t lie illuel s utinl idence increasing. It is inportant to understand the 
must he woin over. In this respect, lessons advantages and disadvantages of various applicators, 
demonstriated in the larniler's ield are muc more ito test heln tinder local conditions and to select the 
believable thiani written leallets, clIssroom istrlictii bitliesttio Ioithe job at hand. ('hoices presently include 
and efforts to prepare for lite unseen. Extensionists and are reviewed as follows: wipers (Cooper el al, 
can assist by providig edback to researchers il 1981); knapsack sprayers (Deussch, 1984); ultra-low 
technical aspects itf technolgy cotponentis. voltiLe tipplicatoiirs (IJI.V) (Cussans and Taylor, 

Considzring the illiteracy rate (iftlie smallIaring 1978); gratlta r applicators (Sieiens, 1979). Educa
eommulnity. iiirmation or metlhds used in deiiini- tion oil use tild tlainteiance itf eqipnment is 
ing the tappropriate pest cotrotl iitasuire itust tihe itiporlant totii avoid siti-"'Otis such as farmers using a 
foriiulated accordingly. Stiult a tilethoud was levitloped kni I toiopen the nli/le 'st thit tire liquid can come 
in the 1970's in Maltiwi fur ilse by' 1cilii growers. A 3- ott better". 
color pegboard was developed tio help fariners 
ion itor for pest infestation. Otre color represented .Vtt,' A// titit i are I an 

t 
l,if(? I'.I. C. Or'gonublit at ailatlas

I)ipiro.sis 'asta11 Ihnps., tle olther Ileliothi.s Siut' Uhii'u'rti. ('trt'allh. otr 973JI, USA. 
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Calihration of tilh ahose equipment \aries in 
diliculty. (encrally. calihiation. especiall fr hcrhi-cide application %%hit.re there is less room ltr error. is 
difficult for laiitersinan 'vstitall to undirstand. 

Accuratc minastlt encntl stti of pcsi-%all qltantitics 

cides is also difficult. I hlclote cooperioutII\icn
mcci 
researchers., istl antetld packaging agctts is 
irtporantit tt oidcr to simplilv the process ;isntith as 
possible. Ihe use ol sacllts with ple-Itleasured
aniotutls itobe uIseIdloiittak basis as bottleis\ell 
caps calibrated to gi e tile right Iteastlre per ohlln, 
are useftul. Slandirdi/al niof lank st/c. or tanks \%it 
\oluinc markings,arc riceded ilthe pre-itleastrcllent 

s.\'tel]1
isto \ok. 

Pesticide choic is tile seonl maolr area of
conlsideration. Who llkesthechoice'.'Shoulid there be 
a Itaxilitnttltoxicology IC\ci set legally for stitall 
farners? Iltis action could he an ittipollantl Olleill 
reducing ha ard. Guidelincs ott lruttlation, keeping
in mind salty consideraiions. should be descloped
anld enforced. Itr xaniple., grauttlars are salfer than 
wettable powvders w\'hich. in tutrn, saferare ibatha 
a quItIs solutionls, initl sioss antd organitic soltions. 

Alsoi to be considered ire. eisirotimntniiil factors ald 

conseqiceIi s in ll'nis of pest shifts i.e. 
broad versus 

narrow spccItrun insecticides. 


Labeling and packaging 

Standardi/,atiot ofcontaituers lora giein pesticide aid 

infnrotation put on the clainer needs itbe ci-

ordinated by the govcrnnnetl\with input front 
industry, research and extension. Special problettis
arising include: ilie alternati\e use ol containers to 
carry lo(d or waler; the lack of containiers or proper
contaliner .aterial; illiteracy problems tir cotnfusion 
conter maflterninl y;acnntr ilrisor colextnusion 
over diffi cult termitto logy entradction in ex tensiotn 
reconniendations and what is writlen on label:the 
poor storage conditions: lack of proper disposal
methods. It should also be notedtte 11packaging can 
CalSe excessive use. Complete uinderstanding of the 
artiter's circ.inIstances is pa rantOilt. 

Distribhution, itiarketing and credit 
If pesticidce use is recontniended and being cncouraged, 
diri buittin. larkcl intg and credit faciliies nust bdistributi ruartiskand crdilac ilhts ihus e
attended to. [lie risk associated with these otften 
di sco i rages harnters firoinip lettieti ting rccoi i e nd a-

Appipruale. sale use olpesticides hy siall larmers 
superseded 

scsice such as credit. ba nking. advisory, extetnsior 
stallintg Icels. stpply and itiltrnation. ;lie available; 
that the farner has suficient mtanagement and certain 
conceptuial skills ]ccessaty for easy techn, logy
Italslsr: Itl[hat lallnicr' 

is itfcn by ceral assuitptiolis: Illat 

perceplionsiiarcthesameas
 
tlt- scientist's plrcileputtios oneCtitg pests and their
 
.o11" its\\'ell
as ptssessing the Iecessaly nlotivationt 
and ctopet-atiotn lecls. l hese assillptionls are olten 
Vwotte. arnd otten itake tppropriate and sucecessftl 
teclnoilogy transfer fail.An awareness oftie reality of
 
tile situation is imporlant itswell as an tidlerstanding

presentatini tf the seemingly ;lslrnloullahle pro
hleis. Ilie task is hefore us to make them
 
stirnittuntahle and to ctable simall firmers to use
 
pesticides \%,here their use is feasibleand cost-effective.
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The EfTct of Pesticide Residues on African 
Agricultural l-xports to LI-ropC 
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%%hitltare file ict uniront,, if tile ep inring nitntries 
Lactualll) doing 
II in % opiniiion. %%e.tlie larlicipilluts a this, lleeting 
lIme to ask olirseles tih lolloin ,qiliestion: 

* 	 \Vllal Cii C\fllliu tilil i,, is .'eaonabl\ be 
e\pttc i to dO ;ibiit lh lC tilf\I eLsiiCS pieSeli
in ltri.llhultiil pi liics. i iil1st espectilnt! sound 
agriculluil practice. 

Iltl hOs Li* 111h1iikC,' heI ('11\ ('iinlll..,L, 
iame oil the decisions of lie atutlitrities of 

coutntries \\liichi hothi lnp l pest idt.fs ;n1( 
expolt aglicult raI produce Ireated \ ith ilhe sa1te 
pesticids'. 

* 	 What role (lti these countries piI %\itlhin the 
des Jloping counlri s commissi( of lie (ode,x 
Commimittee.,! 

* 	 What sitper\isioi doles ill tact exist oI soiitid 
agricultural practices as deflind abisc. 

* 	 flow is igricultulal prodtute d stin'd for export 
checked btlole loadin g fot shipping? 

A less e\amplcs taktci honi pri\at. col' erSallions 
indicate clterl '\ that lh.ic is still a \er great etal to do 
in rdter to tiakte action aralinst practices ssi\ich are 1oI t 
acceptabl either I . protuceirs. ilit espoiisibIc 
authorities oir consumeis, 

I he LfUtol illN 01.iil of ofI 	 11 one i11C list 
uniacceptiable le\c'ls of pesticides but also of the 

contitanilition (if agricultural priducts by. for 

example. til use if packayiig ialterial \uhicth has been 

already used for lrainsponling pesticides. 


Whaf are pest ic ide-imiportin g governments doing 
I d not hltase enoulh infortatia ti niv fingertips to 
sa Iha nlolthill ,s hiing dtnei,. bill I finud it 
difficult io imaginet.,lit her takingai sample of. sit, 
consigient ofill Ic' iroi Senegal, of green bealls 
Ilrotii Kcliia. i o Irftil tiipped either by sea or itir, i 
goi\el Irlilt auliohoI it\ ou take it upon itself to send 
the consignnient back h) tie country of origin. cstn if 
lie \elI of iesd(Itt. %5i5asunacceptaly high. I find it 
hard o inluagille suctita )raceonian teasure beiig 
aiken... uniless of coiurse, le contining dificulties of 
Iuripealn agriculture, whici \ill only he iggra\ated 
by the eiitry ot Portugal and Spain. " hih tilieiiselscs 
prodte Iruil (baiaias from the Cainaly Islalnds) aiid 
\ egetahles .g. greetn beans and early\ egetables), letd 
ftc importing Cutries to iiipose stricter slatindhrds. 

%%'hill is the EEC doing
 
To put it very simply: nothing, and for various reasons.
 
f-irstiy. becaeIS it does ot hat. tht. necessar,'
 
techical facilities in the form of lahoratories. Also it
 
(foes not ha\ e the necessarv poN ters. owing to til lack 
of 	 delegation ol so\treiignt ' bv' lile tnmher states, 
because it dots no lbie the courage to ask for it, and 
linall hor political rca sons ss Iich caila be sumnied up 
under the slogatn "Nortlh-South dialoguje". 

At an ITC meetitng in 1981 Iat Marseilles, lErancte. 
\ilh lellbters of' French-speaking African countries. 
oti the subject ot tile reneill aind application of the 

ra I remember speaking out in publicond ('ont.lition. 
on the question of residues ill the presence of' Mr. 
Claude Cheysson. then FEC High Commissioner for 
d(\eloping cotuntries, andt pritle mover in setting up
the l.oine Coiisention. My speech \%,s in vain. There 
\is not) reactio. either frol the E[-C or the 
agricultural represenlaties and ambassadors of tie 
Africean states. Viv this lack of reaction? Perhaps
hecause no one was aware oflthe problem, or perhaps 
also hcause people were well aware of the problem, 
but dif] not \iant to consider it because this would have 
had it negalis eeflect oti agricultural trade between the 
FI( ;iid Africa. 

In conclusion if each iof us believes that a problem 
(oes exist, is it not right that the question be raised at 
hte lesel of aich individual agriculturml exporting 

couniry? If \e break down the problem into iti legal, 
practical. agricultural and regulatory aspecti, what 
practical decisions liae to be made, either by each 
country acting indiidually. or collectively? 

All other considerations apart, all agricultural 
exporting countries face the risk of seeing the present 
easy-going approach of the importing countries 
larden all of t sudden. This is at risk which I do not 
believe should be taken lightly. Ilthe EEC does not act 
or (ftes not wanlit to act in the iaret of controls, it hits at 
its disposal funds whith could be used to help find a 
solution to the problem. 

( FAP is ready to collaborate in any serious 
initialive which can improve the situation. Perhaps 
this should be done at it regional level with the help of 
UJSAI 1) or other vohlntary aid organizations. Perhaps 
it should he done within the framework of the 
developing countries commission of tlie Codex 
('omllittee on pesticide residues. It is now the turn of 
the individuatl countries Ito accept their responsibi
lities. 

(if) 
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Programs in Pesticide Management
 
(Kenya Industry's Point of' View) 

hy 

FMC C.orpor ottll 

P.O. [lhx46179. N~tisohi, Kenya. 

A1ISTRAC'T 
Pesticides are potetiially dangerous. lienature and industry. in Kenya. furlher believes that most 
magnitude of'the problems whitch pCslitCides p rscnt prblelnis Ml ich imrake pesticides appear to he working 

now arnd in ilefuture as i resiltof their (pesticides) aginsl us catn he cither asoided., eliminated or greatly 
inailntlfiCliie ind use MCreillItMC. HI-e tila ttr~ible reduced, Ilhis belief is hased on tie ohscrvation that 
status is h.\rthe that these triilywtrsened fact neilhcr prhlens arc caused pi ly carelessness 

govertnteilts., nor l Or ilrdi ls. M10 i10o1Mal T+ rll) ot rsCrs. Onlissions. itsindustry, idhl i1;1\e le pia1t 
adequately played their roles in this regard. Fern icprecrttits, misinlornratio and irresponsible 
where elforts arc expended hy ore r or boihr to p;ill iteindustry, ol)tie.n actionts tilte t and lack 

Oftiletler ptsltC+ ridslCOrlHiralsictll act in coltlli.n slhts, ictltil or inaction lid individtlalistic 

ways that hirrder or retrogless goird iltcitions ttl oil rilte tilte approach part tl tliegtserrllrent. All these 
, , 

, cut ct.feCeted thrtringhtheactisepairty. Stothat esentuaidi there is totallack Sh1t1iCtInli he at t'LttOlil. 

tile corrtcrir 1t01iCtc tire." paltics 
Key a d e..xatpleol where gtrcrrnen anrrd inl\ c d. 

industry haxe a good record or sorking together. in tirlhcrarcc tol thishelief. tire PIA has under
lhweser, a ii lotasstill to he done ill likllit 

tniison antd ctrrnrtlon purptose at txpcsc orf all. or tthlerrs. hill 

order lttr tirts various atcilitiesarlied at tnrakingpesticides not 
coulltr. to full henclit llollthese ctlitlributiiolls, oi]\ tor users*yv Ilhis less ]iraartitrOs but also che-ap. 
paper (rtttIint s tilie activities Irnd states tle kies%, o5l tie 
Kenvan pt'sicitle intue'tdrthrougih tire Pesticide 
Chemnicals Asstociartito (I'('A). i'roblenis IA I1: !.! N(iectitrirtered 

T 
it its tt [ie fr lllitlseby the I 'A endcatrorrs elimiriate, ttr itleast Pi'lIps stllle mijior relsol aind 

reduce ia/artis assrciatld \ itlitie usc of pesticides are miisha ndling of pesticides. and the resultant ha/ards, is 
also highlightcd, ignorance titr tiltpart i the iser. Sonletimes 
The author asstlies that use t pesticides i inftrmatitn is not as ailahe. or is incomplete: sotie 

acceptable anti that tilereal issue is the elimnination . other tirncs tire riser is risirl'orned thrtrugh deliberate 
ha/ards thereto. There is. thereftre. no attempt ito trrissins: and strre other tines tire user is either 
defend tile use rf pesticides, careless and does not use tire available intformiation or 

is unable because tire literacy level, use it. IYotill to 


illirirlile tIese plohllriIs. tire asstcttluionr espedts 
1.1MITAT 0IONS metmbers ttr irnetthe following ininitum lahel 

This paper borrows heavily from air earlier paper by requiremients: 
tire author entitled "lla/ards frtromrAgricultutral Inputs 

Whio Cares?",presented ir partial fIililhrrtrt ti art * lit' Inra lrrrlatrlllC) motti hytlndeitrod irsers. 
MIIA degree tunder tire surpersisirn of )r. Cliege swhich ill ursituatlion is[nglish and Swahili. 
Waruingi at tire lnited States Inernatiotnal Uniersity 
in May 1983. * le legible, avoiding stnall prints as iil insurance. 

0 le clcar, it t il tpoint. and ',iithto arrrhig itles. 

1ACKG .R
0 UN i) 
That tire pesticide industry iliKenya led tire * Indicate clearly tire recommended usage, rates and 

governmrent in attempts to curb tire Unintrolled restrictions. 

distribution ti peslicides is widely acceptet. ili,
 
Pesticide ('hetniicals A,sorciation of Fast Africa \%as 0 Carry a Stsatemnrt ot precautions risers rnrst take
 

registuretl in late 1958. And although initially it s\as while using.
 

primarily a trade assttciation. it his, during tire last I0 
sells. col]ct intlo gctritrple r' gulattr, holl \milt i * Indicate clearly the ingredients. 
code of ethics which requires memhers toexercise sell
discipline. Ihiscode (tf ethics w. ir force long heftre * Carry strrage Instructions and \%,here applicable 
the gtmvernmretit's Pest Control Irotducts Act \-s dale oiforurrltion and shelf life. 
enacted iin1982. Il fact. o all the parties vhich 
agitated Ior the intrtlction of the Act. I'CA s;ts * (i\cdisposal istrurctions ;irldinstructitos on how 

prominently illtie lttrelront. I his gerrriirt' rtit'CrILr to deal \itht spillag's. 
was rewarded hy tire aititrilies iy makirng the 
association a perrnient tritrnrier olthe Pest (tirIltl e Carry lirst-aii insrtrctions anltda nitte to a iedical 
Products htrd I PC'P) which was created by the Act. placitil c 
The industry's view is that \wlhei used carlully, 

pesticides shuld work for us and not against its.I (' ionftrm laheling.to existing laws oti 
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ment departments and institutions and cooperates in 
all ways towards the safety goal. 

PROBLEMS 

It is worth noting that the PCA remains a private 
institution with no legal policing or enforcing powers.
The worst punishlnent the association can meteout to 
non-conforming members is expulsion and subsequent 
loss of use of the PCA logo. However, this is hardly a 
sufficient deterrent because the expelled company can 
still obtain import licences from the authorities and 
carry on trading without hindrance. The association 
believes that the PCPB should eventually consider 
confining pesticide importation and trading to PCA 
members. This will greatly enhance their policing and 
enforcement as the board will. for most practical 
purposes. he dealing with one body as compared to 
scores of traders scattered all over the country. 

A major source of dangerous pesticides in Kenya is 
smuggling. It is well known that Tanzanian farmers 
who get subsidiied chemicals through bilateral and 
multilateral aid find a lucrative black market in Kenya 
for these inputs. This encourages adulteration and 
misrepresentation of products. The Daily Nation of 25 
March 1984 reported an incident where 44 head of 
cattle died after being sprayed with a chemical which 
the owner admitted to have obtained from a 
neighboring country. 


But the PCA can do nothing about this dangerous 
practice, mainly perpetrated by non-members, except 
to urge authorities to curb it. Yet whenever hazards to 
man, crop, animal and the environment occur as a 
result of the misrepresented or adulterated smuggled
chemicals, the industry takes the blame. The PCA 
cannot forecast genuine control and regulation of 
pesticides while the smuggling issue is left unattended. 

The association is also perturbed that almost three 

years after the Act, the PCPB has yet to take inenough

personnel to enable itto embark on its noble duties.

We sincerely hope that somebody is seriously looking 

into this. 


CONCLUSION 
In Kenya the industry works closely with the govern-
ment institutions charged with regulating use and 
distribution of pesticide. The industry has made 
invaluable contribution towards the controlled use of 
pesticides, firstly, through voluntary self-control and 
discipline and, secondly, through lobbying for 
relevant legislation, and, finally, through continued 

cooperation with the regulating institution. The 
industry's viewpoint is that this sort of relationship is 
ideal for successful reduction or elimination of 
hazards associated with the use of pesticides, atid that 
it should be encouraged and improved upon. 

The industry in Kenya takes an active part in 
pesticide use. It avoids the two extreme stands 
represented by Schapiro and Weir (1981); on the one 
hand, and some industry diehards who cry "witchhunt" 
whenever the issue is raised. We believe that as longas 
pesticides remain the most viable means ofcontrolling 
pests, everyone must sincerely and positively contribute 
towards solving the real problem in pesticides use 
hazards. For they do exist. This is the active role which 
we share with Keith Burrow (1981). 
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DISCUSSIONS 
Q. (Alford). Could you clarity your inference that sellers and 

rttailers should be held legally responsible for proper representa
Ai.n of label distribution? 
A. (Walnaina). I did not say sellers and retailers hould beheldlegally responsible, but I must re-emphasize that, in Kenya, we 

have thousands of retailers who do not know the ABC of the 
products they sell. Retailers are often over-cnthusiastic in their 
sellfng and offer products saying that they "control everything". 
Industry wants to seethis tendency eliminated. This is a real 
problem. 

Q. 	 (Tukahlrwa). Are all companies engaged in repackaging and 
formulation of pesticides in Kenya members of the PCA?, and, 
sccondly: You %aidthat IICA heli scs thlat self-discipline of the 
industry isthe only way to solve pesticide safety problems. Surely 
some companies ha''e amenities which require independent
inspection? 

..(Walnalna). What I said was that self-discipline of the industry
is not the only way to solve problems, but it must complement 
other efforts being made. Governments would have a very 
difficult task in inspecting and enforcing precautions if the 
industry is not cooperative. Self-imposed discipline will greatly 
help government efforts. In answer to the first question: 
Companiesjoin PCA on avoluntary basis. At present thereare44 
members who are in regular pesticide business. There are no 
members who are involved in off-licence. 
I).M. Roco cndorsed .l. Wainaina's last remark by sasing thatall
PCA members havea registered numberand put the PCA logoontheir labeling. Consumrers Io%%c,)isidc r this logo a mark of 

quality. 
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INTRODUCTION 
Ken a. with ilarea of5X3.{000 kin-' anl a population 
nearing 20 million people, has a high geographical 
diversity; the lowlands, highlands nd the RillValley. 
Climate and vegetation show great variation from 
region It region. I-or agricultural purposes, the 
country can be divided into live distinct laoningareas: 

" Iigh potential land in the highlands that require 

little or no pesticides use. 


potential \\'. 

provinces, 


* 	 Av,:rag. lnd in stcrn arid Nyan/a 

* 	 Moderate land in Central and parts off-astern 

provinces, requiring intensive use of pesticides. 


* 	Scm i-arid land inrparts of North iastern, Eastern 
and the Rift Valley provinces where pt'sticidesare 
used oila very small scale unless irrigation is being 
practised. 

* 	Arid land. No fartirig is practised here except 

ranging. Only acaricides are used here. 


The "small-scale lariner" intile Kenyan context can 
be categorized as follows. l)uring and immediately 
after the colonial era, a small-scale farier %\,asdelined 
as one owning ).25 to 10 ha. in the high potential, and 
moderately potential areas of the country. [his was 
true until the early 70s when these large laris were 
divided into smaller ones. 

Today, this definition is no longer valid. There is an 
"intensi'e small-scale farner" who owns between 
0.25 and2.5 hitinti uIthe three potential areas olthe 
country. lie is proir-conscious and uses t lot ol 
chemicals for opti ml yiild. III Most cases lie lhts little 
or no technical knowhow Ind nocedtcation about the 
risks involved iintile use of pesticides. 

There is i resource-poor larrier. who oiIs a lot 
land, for example in tle semi-arid and arid areas. 
Although he owns plenty of land, lie car only utilie ti 
small portion of that land because t here is very little 
rain in the area trnd lie cannot afford the irrigation 
system tnd the chernicalIs. IIc is often termed is : 
subsistence farner because inure tha ii o1 \f at lie 
produces is consumed by the family. 

In this report, I will deal with tie "intensive stiall-
scale f'rmer" Ind I us relationship with the Pesticide 
Clhem; alsAssociation of1Keiyt. As tientitrirriedlabe. 
this farmer is i businessmn ind hisconcern is profit. 
His fatrm can be utilied ill different ways atany one 
given time. lie cal he ti floriculturist, a horticulturist 
and rear animals allatonce. 

As a Ilorieullt rist. lie,,rows flowers for sale and uses 
insecticides, lungicides, lunifan's and growth regula
lors horic axinl production. 

As : horticulturist he ro\ss cereals, pulses aid 
vegetables. Some olthese Ire grown for lood but the 
najoriry are lor sale. [or this purpose, he requires 
insecticides against all kinds of crop borers, ftttnigants 
against storage pests and fungicides against noxious 
xCeeds. 

I.ivestock such as cattle, pigs and poultry are reared 
both frr ioodand sar. III this area the farler relies on 
pesticides sich as :tcaricides. 

'oiilee and tea aie also olten gro\v ion such aruns 
requiring the use of herbicides (to a siiall extent) snch 
as (ropper Oxychloride. ('aptafol, Delan, Sicarol, 
l)ieldrin, Ierritrothion, 'lraqiUat and Glyphsphate. 

I lie problems associated with this use of pesticides 
on intensive small-scale ifarns include the effects ont 
the agroeciisyteni. pi,siblc pesticide poisoning for the 
workers. lack of technical knowhow arnd pressture 
lioritie Pesticide (ChelicalsA,sociaiion tohu ,more 
arnd inure clietticls. 

It Kenya the Iollswing problems have been 
expe rietced: 

e 	The pesticides arc expensive ard the improper 
application anid wroung formulation make liein even 
tonc Costly. 

* 	Waste occurs through wrong application arnd poor 
timiing, wrong foriulation and tmidstri bution 
result in fr;t ure to control pests. 

* 	 Careless use results in humin exposure, destruction 
on injury to beneficial ind economically important 
organisms, erivironmental ctiniirin.tion, unwanted 
residues ind due to improper disposal and 
contributes to the developnrt of resistance. 

e 	 Ignorance ahout the chemicals leads to dangerous 
practices such itsiiixiing dillrcnt chemicals in the 
hope of oblaining better results; improper storage of 
surplus cheinicaL Silch bedrooms, grain stores.tis ill 
('oct (citi butles or aiy other honusehld utensils. 

* 	Spraying equripmnt, mixing huckets and tins are 
washed instreais where water for household use 
ind livestock is dirawn. Chemical conittiners tire 
tsed to keep Ioot(rsttlllis sell letch tInd stoles is 

drinking ind cooking water.
 

0 	 Farmers are often not advised on the iriportince 
o 	proicctive clothing. 
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When there aoc any clothes. tley are tot 
tincolorlable becaut tile.lime heen designed lor 
tiltetlptrate wcaltcl. 

R+EILAIIONS HI J WIII I TI IE 

PESTICIDE CHEMICALS ASSOCIATION 
OF KENYA 

Ihere are three main problems that fice tilefarners 
in their relation with tile Pesticide Ch'liemicals Asstciatioti of 
Kenya and any other chemical companies in Kenya 
atnd elsewhere in tileIhird World. 

LAB-1.1 NG 
All pesticide labels tust conitain -signal words" iii 
bold print to attract the attention of the user: 
I ),ANilR POISON WARNIN ('At ION. 
Ihese arc sigiflicant \sordls since tile\lepiselt aCaleor\ 

ol to.icit.\of the cli icas.and tlltsgie;n intidicaitioii oh 
their potental ha/ards. Pesticides should then be 
catcgori/ed according to their level of toxicity 
according to the toI lowing IEPA standards: 
Category I. Ile signalI words, I)ANFI-R. POISON. 

itd the skull and crossboies symbol are required 
iontilelabels of all highly t ixic coMpounu's, falling 

withini the acute oral 1.1)50 range of 0-50 tag kg. 
C,itcgory2. [heword "WAR NINGi"isrequiredon the 
label,,of allmoderately toxic conipounds, within 
tileacute oral 1.1350 range of 50-500 mg/kg. 


Category 3. '[lie word "CAUTION" is required oi 

labels for slightly toxic pesticides that fall within 

lie I.D50 range of5110-5000t
tg kg. 

Calegory 4. 1lie \ord "(AI I()N" is required oit 
labels for compotnids havsing acute I.)50is greater 
than 5.000 tng!kg. All labels must bear tie 
statement "Keep out of reach of children." 
In Kenya. it is difficult to tell whether the 

manufacturing comtpanies refuse purposely to attach 
proper labels while exporting the chemicals or the 
importing chemical companies retain these labels for 
the fear of losing market! Whatever tilecase, the 
farmer is sold a chemical without aly labels or 
instructions on how to mix and apply it. lie depends 
on tie salesman who in turn has had minimal training 
ontthe chemistry of pesticides. 

ADVERTISING 
Advertising campaigns should inlorm and educate 
users and the general public in addition to promoting 
the prod ict. Proper use, limits aind hazards should be 
etiphasized together with benefits in order to improve 
general agricultural practices and protect human 
health and tile environment. Local cultural sensitivities 
and concpts should be taken into atcount, 

Manufacturers should use language or symbols that 
are easily understood by users. Ilcalth risks should be 
stated explicitly, using language or symbols readily
understood by aill.lowvevcr, in the Third World, atid 

Kenya is no exception, advertising is all misleading 
wit h regard to health and environmental hatards of 
the products. It dwells only ott the advantages iti 

complete distegard ol ilerisks. For example, it is 
oltCn not stated s11her it prod uct has a single orvery 
limited application only. No statement is ever issted 
oilthe need for proper handline of pesticides and 
disposal of containers. 

RECOM MENDATIONS 
While whalt has been said so far tells the problems 
lacing the farmer in the use of pesticides, it is 
important to mtention here that it will continue unless 
the people handling these chemicals are instructed ott 
their toxic effects. In order to take the precautions 
necessary to a\oid ha/ards, these individuals should 
biae an understanding of tie nature tif the chemical 
with which they are dealing. h"ow they might get 
exposed and tihe steps to take to avoid this exposure. 
ihey should be ,ware of the hli/ards of spills of the 
chemical, exposure to the fumes and tilenecessity of 
ssashiig olf of itny contamination of the skin 
ilnlediately. 
Thus a worker, farmer or an tJ Iculture extension 

worker should kno\k abot tie basic facts about the 
chenicals: toxicology and safe handling procedures: 
protectise clothing: hygicne and first-aid: accident 
response: and last but not least the proper use of 
chemicals atnd how best this can he achieved. 

This cai be done through training sessions prior to 
cirplo.neict. booklets aind instruction kits. filn 
strips. seminars and workshops, special lectures and 
dermonstration. 
The agricultural extension worker should have at
 

least six months to one-year special training on the eco
logical studies of pests in order to determine the ecological
 
basis of the pest problems by evaluating what factors
 
intile agroecosystet can be manipulated to make the
 
overall environment as unfavourable as possible for
 
weeds, insects, and plant pathogens while producing
 
an optimal crop yield. He inturn will train the farmer
 
to determine if and when pesticide treatment is
 
necessary. 

Training should not only be the responsibility of
 
governments involved but of the chemical industry
 
and other industries involved in agriculture. It would
 
be most desirable if the government and the Pesticide
 
Chemicals Association of Kenya could all join forces
 
in a common program to advise those who handle and
 
use pesticides on how to avoid their adverse effects.
 

DISCUSSION 
Q.(D. Mukunys): Wondered what Mrs. Odipo's conclusion was. Is 
tieI'CA helping the small farmer or not?the pesticide industry 
in Kenya isworth more than $12million. forcoffee.60"j, 20% for 
ciiton. therest being horticulture and food crops. Only 5Q,is for 
the small farmer. I he question is.who isthe target .-probably
notthe small farmer. butpossibly more tie town population 
using theend products. 

A.IA.Odlpo): The small-holder buys the product on his own. The 
I.CA does notadvise him. lterejects the extension worker. If oneproduct fail%he tries another. The I'CA does not help the small
farmer. 

Q.(Auma-Osolo): Research inthe United States isfunded by the 
industry. Why not licre? We are here to help atid will do the work 
objectiely
and ina harmnonious fashion. 
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Pesticide'Formulation Plants
 
-- Are we Protected from another Bhopal Disaster?
 

by 
E. Nickson
 
Shell Chemical Company,
 
P.O. Box 30056,
 
Nairobi. Kcnxa
 

A PESTICIDE MANUFACTURING 

PLANT 


A pesticide manufacturing plant is one which utilies 
two or more basic feedstock chemicals during a 
manufacturing process. It must also employ heat
catalyst pressure-acid coupling-optical chemistry to 
change the nature or form of the feedstock items into a 
product which (in the in;tn) is chemically and 
physically different from the original ingredients. 

Typically, a technical pesticide contains 90% of the 
active ingredient. [itsome c;ises (e.g., new synthetic 
pyrethroids) it is more economic to manufacture 50%55% 
- 55% active content. 

Technical ingredients can be liquids, fine crystals, 
powdered flakes, solid cake or lumps. It is the 
technical product or active ingredient which possesses 
the biological properties. The active ingredient as 
produced in a manufacturing plant is, in the majority 
of cases, not suitable for use (as is) by the end user. It is 
insoluble in water and certain solvents would not 
remain in suspension, would be difficult to apply or 
may be phytotoxic to plants and animals and so would 
be hazardous to handle. To transform the activeagro-
chemikal into a form which is safe and usable, the 
chemii. is "formulated". 

PESTICIDE FORMULATION PLANT 
activePesticide formulation plants transform the 

ingredients into a form which can be applied by 
practical methods to permit its effective, sale and 
economical use. 

Formulation is the physical mixing or blending of 
one (or more) biologically active chemicals with 
specific inert ingredients that convert it into a form 
that is convenient to use, stabilizes the active 
ingredient and makes it less hazardous to the end user. 

Formulation can enhance the biological activity of 
the product, for example, by particle size - retention. 

A pesticide formulation is in two general types 
based on physical form. Liquids: Oil concentrates 
(ULV), emulsifiable concentrates, aqueous concen
trates. suspension concentrates, invert emulsions, dry 
formulations, water dispersible powders, dusts. 
flowable formulations, granules/pellets. 

The commonest pesticide formulations used and 
formulated in the ESA region are emulsifiable 
concentrates. An emulsifiable concentrate consists of 
the toxicant or active ingredients, or emulsifiers 
usually a "balanced pair", or the solvent(s), 

The solubility characteristic of the active ingredient 
determines the solvent type. Thephysical nature of the 
combined toxicant and solveit determines the type of 
"emulsifier balance" to be used. Once the formula has 
been determined the emulsifiable concentrate is 
prepared as shown in figure I. 

FIGURE I
 
PREPARATION STAGES OF AN
 
EMULSIFIABILE CONCENTRATE
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HAZARDS ASSOCIATED WITH 

FORMULATION 
Potential hazards that occur in the formulation plant 
are usually as a result of intoxication by pesticide 
absorption through skin: the inhalation of fumes or 
dust and/or theactual ingestion of pesticide. Itisalso 
a well known fact that fire is frequently a cause of 
hazards. Organic solvents are flammable and finely 
powdered organic pesticides can explode if ignited. 
Environmental contamination through acciaental 
discharge of toxic chemicals into environment and 
poor waste management is another potential hazard. 

There are several ways in which these hazards can be 
reduced or eliminated. Some of the ways of reducing 
or eliminating hazards are discussed below. 
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Education 
Only well-inforned personnel will readily take the 
proper precautions to protect themselves, their coi-
workers and the environment. 1herefore. all stallf 
should he well trained and superised on1protection 
measures. Al important aspect in tile cditicalion olf 
worker% is the admtinistrati of a regular training 
program. 

The areas thal slould he covered under sttch a1 
training program should include potential haiardstof 
chemicals handled, correct alnd sale use of equipment, 
hygiene, saf-ty instructions and procedures ott 
spillage, fire, injury and contattination. 

Measures against intoxication 
Precaution against absorption of pesticides through 
the skin stould include the wearing of appropriate 
protective clothing such as cotton overalls with long 
sleeves, rubber hoots, protective aprons (nseopr.ne 
rubber, protective gloves), neoprene'nitrile and face 
shields. 

Proti.ction against inlalation of pesticide fumes or 
dust should include the wearing of protective clothing 
(as above), respiratory, dust masks with filter as well 
as natural and artificial air venttilation. 

Actual ingestion is (ike least conmmnon Cause f 

accidental poisoning in formtulation plants. It happers 
mainly when staff take food: drink into working area 
or smoke when hands are contaminated. This can be 
avoided by appropriate worker education. 

Medical supervision 

All employees atd contract staff should Itave pre-

employment medical examinations followed by yearly 

examination. These should include cholinesterase 

determinations for possible Oil contamination, pre-

exposure baseline eholinesterase levels determination 

:as well as regular pre-post blending packaging checks. 


Fire prevention 
Liquid pesticides contain organic solvents which are 
flammable; therefore all electrical equipment and 
switches should be flame/ explosion proof. In 
addition, all vehicles entering blending area should 
have flame/spark proof arrestors. Furthtermore, 

filling hoppers/filling lines shbould have vapour
extraction hoods/exhaust fans fitted. All vents on 
blending vessels/storage tanks have fire arrestors, 

Installation fire plan with well practiced emergency
procedures such as nonthly fire drill; supervision by a 
lire prevention advisor; twice yearly "live fire" drill; 
liaison with municipal fire authorities; serviced 
montIly. 

Accidental discharge 
To control accidental discharge that contribute to 
environmental pollution, it would be necessary to 
establish interceptor pits, bund wall around blending/ 
settling vessels, and alround pesticide store to contain 
spilhlge/ fire water, and to monitor air filters/ clea ners. 
Decontamination and incineration are additional 
appropriate waste management techtiques. 

I)ISCUSSION 
Q. (Laligul. i, it ilece'sal , tOItneasure aerial conlmllilu tolainill [ie 

%ICIIitk i tIohc plint. i oiuder toredueeensi10rrnellit ICmnltIitIna

lion' 
A. (Nieksrui). it is a tnitlttn piocedire itoneasure cituaininalion it 

he %iCits%ol tie blendtling plantt. (t' could consider measuring 
corttinillrlitill il esh;itu I times. It Iwould be diIfictnIt Io establishtife ntecd. 'pecialls %lhitIiere is a constat coalal hiree'c. 
enliilatirig ie Mlending area. sithich disperses il' lunies. In case 

oil Ile quailntitics being ltandled, it is a useful sutggestion. hut 
lda%, we hate tot taken filts precaution. 

A. ((audetl. Itollo %ig the paper gisein by the t'CA Chairman ii is 
esident it liet P(A is it art exeellent position Io provide back
gruind iniirtationu nceded especially s'itir regard liattouttts of 
pesticid s actuall being used ht stnaill-holders. tlhis is offered 
its a suggcstlin. 'stic'ides iase been noticed it supermarkets 

tilt tl Iabcls. if A is in air ideal positionito pros file knowledge 
oil stattis of. pesticides attd the industry fit Kenya. Where is tie 
Shell tirmtlationt plant located?A. (Nleksol. Ile plant is it the Port area itt Mombasa and not in 
liestcinlyil thuumanhabitation. 

Q.(Muknn) a). Ctongratulations It liet three speakers. Industry 
,ounds itonderlil and. it Kenya there sould tot hea Ilhopal 
%iecn all llie precautions anti goiidwill "ere taken into account. 
I llis ctncein was i t the potential niini Ilhopals in local 
ltinriulatitli lali. ies gitomils and iof sllage stitUatin,. 

tIdustry cannoit heblanel. ut it real problem is how io ensure 
that protectise clothing is sornr. Ihere is a real reluctance by 
s t0rkers il "ear pritleceis e clothing. Ifots hase been made bygoernnient and industr. and neitier is at fault but more 
conlortable chliling siull be desloped. 

A. 	(Nickson). I his is a alid point.i.hell only hase people wearing 
unconfortable prittectise cliihing v'.hen it is necessary 
ispecificallY collon nseralk. boits tid gloties). Masks were worn 
htr specific tasks, During tie course of normal isarehouse 

h'giene. etiplete prittectisc clothng wiould he required. But in 
ie case if stores isill brttken packets and spillages. it would be 
neccussary. ti the field. it is a dillicult problem. The conpany 
adisies appropriate niceircs. New prducts being developed arc 
lendiig to heless toxic (e.g. synthetic pyrettroids) and this partly
addresses the prioblemt.otherwise there is really no solution.A. IWainaina). Itdustry catl alvise and indeed should insist tin 
better nmeasures. Supersision is ofen lacking and employees and 
managers sihould be more strict. 

Q. 	(Kiss). tls are ihcr waste materials sent back to HIolland for
 
llpititi, anti lldoe tills nt lgti it tln I luitlch Iass?
 

A. (Nlcksun). ill%is all infrequent tccurrenee: twio drums once or 
tssice a year. becaue organochlorines are not used much 
no.ada~s. It is not inringing oniany Dutch law. In the Shell 
lacilits itt Iolland. there is suitable incineration equipment. 
Ihere is a local plant audit and ar audit is carried irut by the 
colipaln 's health and safc1%fil. 

C.(Kiltl). Suggested that a defeatist attitude had been expressed
onire questi n iof pritclis e clothing. (llAP should be 
requested l cinie tip isitSa sotlutiin. "litre is a nitot exposure 
at distribution pints and in particular isith handling of 
pesticides by cooperatise societies. Ihese iutlets should be 
cintsidered and esaluated in relation it)appropriate mreasures. 
Waste rnanagetnent is a big issie. Ihere are a lit of old stocks. 
Are sedoingfile right thing? 

J. t)aiite, Miami. ISA. commented on protective clothing.Is theremuch merit in individual research on exposure assessment and 
in expisure tirnintiation. Metaholites ol pesticides are easily 
delectable in urin ' [t'here are desices which ilnw how touch 
penerates clithinganr adadheresto workers. 100 per ccntcotton has 
been iound the besti niaterial for irscralls and exposure of 
iirkers is minimted ishen they are wearing cottun converalls. 
Ffect oi laundryisai itinportait areaiii researchwilth regard to 
residial elficacy iof pesticides. tlie use ifi a Minday suit and a 
I fursday suil is gootid practice. Ihings are si different in Africa 

Ihat it is essential iot each country to do its own exposure 
assesstilentts. 
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I. Nickon.)in I oli pu Noit (a bti o ittait.millttit turthet hlt cfhorltiF. ,11-t ne 

Indtsrs nitimstwork side IN%side nit h gmerntntl, otl thisissue C. (1). Rocco.) I hire is a l ii e asle tit KeItta. A lot (ii it tieliigs 

on such subjects ;s choi e iii duitpingsile. Itl SudaIN I here haseN: to tle giimetlltllt. It i, ii1tpt.r lilit lit get togeth'i tit dispoisal. 

been. ling diSCussiOils nithitit iltiin%. NOn Shell Sudal ha,. (R. Calumbi). Ministry tit Agriculture. Kenya. flor larnicrs do not 

a small ncir rator. Waste dtsposal is a joint etlort. hatea'artd irnnot alhird suitiable ittitotl i teti A jiattittlaraces' 

erc.'ittitaged probleit Is tig lo :oalI! atittt s I Itt...it.e i tloulatiolms.C(L1.N1alarel). Hit'. Nairobi: (ommnteld that he va 

trc1ettu iirttlai%to see that industrt is read% ito nirk with gmoeroret and Antther proibleit I%comi1itii compi Ilereentta

enrionotentalists. Ilisyt issues concern people. lie solution is ties a heic Ie% pr titsL' are strd o laner wtheir other 
' 

for irems to he tackled h.> titrs -h fit) cal dir it best'. lndusir> is piodls are i lacte %rosteks 

in a strong piisitittlit protIde inntattte. labeling Is lrit A. (J. Wainatioa). I its poit is rker. 

sufficie t Africant farmers olten tit not hae etnotigh oitrlney for C. (Osman allal). Getra Board, Sudan. Got.ernnent extcnionists 

prt)ectitc clithes. lie suggested glons attachett ont packageiand shtIld baset a greater rule it adi isoig La1ttes that eoliipal> 

dispotal at larin l et thrtugh returnahe packages a ith depos ts Iepnesettraltute.It uiart a itdillt ent sitattit exists %trere 

on bottle. and light nasks. Itis could take tre lorn ill jorint girt ernment procures and apphe prin.ducts ir1i bti Italli scell.ie 

projects but industr) nust deal ail trt. Local orgatatiotrns A Ill tenanIts. 

help. (. 111. Alfilrdl ltn'istsit . i (illiti1itia. ISA itI S .. lalliel 

(J. 	 Walnalna). With regard to suitable premises, we do not have a carinirt conrpl% A it labeling teq iiretctents iot pro eclite clthing 

dcfcatist attitude. "ce do tnisit that preniset must be suitable dutc to exces.site temperatures. lIt California an applicator is 

and proper. Ihat is the test a e cart do. A law to back it up will required by lan it) near proitetiei clothing. 

70 

http:scell.ie
http:Itt...it


IndLuStry Initiative Worldwide to Promote the Safe 
and Effective Use of Agrochemicals 

i 5( siI . . 

]felgiti ii 

ite aglothelnlicaIl Iltidstl.' is er.olteIll presented by 
tileImedi lis delillolv piustling prlot-llaking 
objLCti\es %0thottikillg of itrespItOIsibili-acelC11111t 

tics looairds tile \%old which stlrrotds it. lhe 
eititIlsS are too nlIitl lt i11it to0 reply to. billttlt e 
of tilemost fretqu t csiticisms is ildustry' tailtre to 
recogtli/e slelt\ tileh for tie itnluifet tile. distlibu
litonaid useol itsplodulets ichae v",nati1ure, toxic. 

Industry's responsible attitude towardl salety %%ill 
be shto\,It llt\sese. responsible attitudehere. this 
itlst be. and is, shared \it h goverlinints. in 
particular, with itgitlilion aiuthorities, distributors 
itid users. ldustry canltot be held respionsihle for all 
safety prthlelts \%hich arise %lheit pesticides are used. 
I his lespotisihilht witlh palliesis shiartd the otheir 

cotncerned. It is all the 1oi otbiotis that lis 
respnisiblit\ lutist he shared if we consider that 
gusernt lutinust exercise their coniplete so\teign 
rights, and thfiat lhese sosercigit rights lead it) 
obhgations to\,,ard countries' citi/ens andtheir 
c1nvirotititenlt. I best, coultriC.. vfhich obtatined their 
independente i\r a generation ago ill Africa and Asia 
and tnanv getcraltions ago in lLatiin America. do ltime 
the necessary intellectual ait]l scientilic elite anid if 
these obligatiolns arc not Itillilled. it is often due to tile 
absence of a ti aware ness it these o gligationIs. 
Although tlie elite e xist there is a nalhsence of technical 
and financial resources. IHowever. coilperatise aid 
exists aiid coiuld he channeled t ,.,ards the lulilmeint 
of these obligatims regarding tileuse of pesticides in 
st fiarits recipient gos\ernmenlts are politically willing.

I lie presence here )Idelegates lio I8 Africa1n 
countries meeting utiler tle auspices of USAI) 
pro%.es that political %\illingnessexists. Once again,
plitting tfie whle responsihility oi the shtoulders tf 
tle ;agiltliical indistry.s hich is generally of 
Westerin rigin. \iult he to sho a kind tif tet-
coltnillslistill "bg-rc ier'" attitute. My intention 
thereftire is it delite industry, espitrlsihle attitude 
regarding the sale use of pesticitdes. 

A 130 Li (iIFA P 
The (iroupenemt Ihnternational Ies Associations 
Nalionales de labricants de Prod uits Agrichintiqties. 

,
i]FAI' is the international trade asstciation of th 
manuifacturers of agrocihetnicals. "ile federation, 
originally European, was Iounded in1960. 
GIFAI now repre sents 30 national associatitns, 

comprising more than 9.50companies. 1 iese produce 
over 91' of the agrochemicals thrtughout le world. 
Member tt,tional associations of (GIlAll hae 

comlon objectives tioprotliie clop prolectiin hy 
appriopirite usc of1agritchenicals wtrlfl-side and it) 

enisitre that the properties and application of these 
products lre in eonlornity with the needs of 
agriculture ald society. i.e. opt mal food and libre 
prodtiction \ith minimal I/ards for nan, animal and 
e vll\iroitnent. 

lo achieve this, (illAP's aims are: 

* p romoelieteh safe and sensible tnanulacture, 
handling, packing and tralnsport of agrochemicals 
by settlng. and recotmnmentding high standards, in 
conlorlitv with internatiotally acceptable rules. 

* 	 "iplonlette the sale and sensible application of
 
agrochenlic als, in conlorntity with national and
 
international standards and regulations for tife 
protection of user. environment and thetile tile 

consumer. 

* 	hol prontltile lie arnionization of national and
 
international legislation and regulations concerning
 
control, testing and approval of agroclernicals. 

0 "Ioprovide a forum for discussions, expert advice
 
and information onlinternational scientific, techni
cal and practical problemns such as toxicology,
 
residues, environtlental issues, regulatory affairs,
 
information and education, which affect industry,
 
agriculture and society its a whole: and to seek to
 
solve these problems.
 

* 	lO help tile public to unt11rstand tile purposes and 
tife
nature itf agrochemicals and tie benefits they bring 
to food production, health, tie economy and 
related areas. 

1t act on behalf'of member associations, to take a 
position otnall technical and scientiic domains 
which interest, directly or indirectly, industry with 
regard to international and inter-state bodies, 
including FAO, WHO, UNFIP. UNIi)O, EEC and 
mlanyI others. 

I his action swill particularly concern matters of 
regulation and legislation, toxicology, residues, 
ecology and transport. 

Iti order to imtplenent these itbjecti\s.s. (ilFAP's 
lxecutive Committee, based on the well-founded 
opinion of its members (and you have seen tlie growing 
importance of developing countries), decided itt 1981 
to set up regional working groups. We began with the 
Latin America Working Group and then the Asia 
WIorking Group. [he Africa Working Group was 
created iti 1984. We will coeiback to the activities of 
this group later it. 
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WHAT DOES GIFAP DO REGAR)ING 
SAFETY 

We wotld like to recall that agruchetnicals. which are 
hy nature toxic, do serve a purpose and that this 
purpose is to contribute io inposenients in crop 
protection (increase% in agricultural prod uction 
estimated at between 301 and 50(; aceording to the 
region, agricultural practices and varieties) and the 
protection ofl populations front t topical disease 
thirough sect or contl. In thelse lIses, therefore, 
pesticides contribute to tile safety of populations 
through tlie prowision of lood ain1d protectioln against 
disease. 

Witlut the eflorts iii research and developmetnt 
made by the major intertational companies, wlat 
would food safety be? let its rceall that each ie, 
itolectile pitt otnthe itarkct costs heit\\ccn USS25 ai tid I 

30 million in research and developmntn. Along \%-il 
selected seeds, irrigation and fertili/ers, pesticides 
contribute to tlie fight against hunger in the world. 

GI FAP's contribution lto safetv is achieved through 
its contribution to sale use. 

GIlAP's actiot takes three forms: 

* 	In liaisot \iti tile competent international organi-
/iltions: FAO, WHO an d IiN[T. 

* 	 Itt liaison with international programis and govern-
nients. 

" 	Direct action ii colIa boratioii wit Iiniet ber isS ciit-
tions. 
GIFAP's international partners are principally the 

FAO. WHOand UNI[T but thegroupalso works with 
other international or inter-governmental organi/a-
tions such as the .EFC, OFCD and UNID1O. 

With the FAO and WIO, GII:AP contribttts t0 
the cleboration of speciicatiltons for products which 
are marketed internatio n;t ll\ I lie est hlishent 1 
international specifications replies it) a frequently 
expressed need to have it uniform iieans of ieasuring 
quality which is acceptctl i.inlh-sIde. It is regrcttable 
that such specifications aire not alssays tsed iii the 
tenders made by some African countries. 'Ihis opens 
the way for some rather unscrupuluts "repackagers" 
and certain brokers who should be kept away from the 
market. It is inI the absence tf precise specifications 
and controls that pr o ducts are imported without 
certificates and with inadmtissible levels of impurities. 
By contributing to the establishment and respect of 
international specifications. GII[AP thus contributes 
to safety. 

l)uring 1985. GIlFAI will he publishing it btklet 
otn quality contrtnl covering all tspects oftqu ity levels 
linked with salety, tile organilation of control Iabitra-
tories, methods of analysis. sa1pling. storage 
conditions tnd others. With tlie W110, (iFAItnd 
interested compatnies contribute to the updating of it 
classification system itccording t it ha/ard assessment 
of different active ingredients. It certain reserves are 
expressed by GII:APilon theextrtpolation of thiscute 

toxicity data. GIFAP nevertheless hclselv follows 
WHO's activities in the domain since the tibjcctive of 
this clissification it active ingredients is to define the 
wording tn labels. 

Willi tile WHO, GF.IAIP collaborates in tie 
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detinitiot of conditions for the sale use of pesticides. 

(ill-All regrets, howvcmer, that sometimes the WIIO 
does not attach cnouigh inportane to the question,
lor examtple. by not including a chapter ot the safe use 
of pesticides in Itsmauals destinedhorprimryhealth 
agents. )tue to tie extett ill its collaboialion with 
WHIO and its interiatjotal representation, (i1AP 
1W,ilst been accotded tlie ollicial stltsis a iolln

gos ernmental orga ni/ation. 
With the WI) and FAO). GII.AP collaborates in 

the field tf residues in tile w.ork of the Joint WIIO 
FAO Meeting (n Pesticides Residues (.1M PR) and to 
the wtrk of the ('otlcx Coitmmittee ott Pesticide 
Resid eis. With the FAC), CIFAP collaborates in tile 
illCillialIti Ill hillillt li/ llllh of it2i oi n require. 
tilts. 

Contrary to wlit may be thtught by sone people, 
the agrocltcllnicail intdhstry favtiotrs gilverlnmilent 
contrIlsi on pesticides itseil on their territory. 
Ihowescr. these controls tntist be based onl interna
tionally accepted scientific criteria. 

lis is an activity w the Fic[AO has carried out for 
tita ny yeitrs and which reached practical cotclusions at 
tle cotifercnces organi,ed by the FAO in Rome, in 
1977 atld 1982. [\eit il GII'A has nIt al\sa.s agreed 
with tile FAO guidelines as a whtle. the fac tiat these 
iuidelines lic been adopted by the intuinational 
connityn tv has led to the moraltligation for GI FA P) 
to contribute to their implementation. Cusequently. 
wherever questilns of registration arise in the world, 
CIiFA P reconiends the adoption of the FAO 
guidelines. 

It is perhaps in Africa tlht there is the greatest need 
for progress but each country must be dealt with 
separately. even if it is it qtestion of respecting 
common guidelines applicable to everyone. 

Safety cannot be ensured if a givrniment does not 
assurie its sovereign responsibilities by fixing the 
limits of use for a given product. It is not the 
nmanufactirr's responsibility to decide unilaterallyon 
the use of its product it a given country but rather to 
respect certain voluntary rules which will be discussed 
further on. (IFA P's final objective is to see each 
government carrv oit a risk, benefit analysis for each 
prtluct and tll make it decision. By 'encouraging 
gmSertnient control itl pesticides. CI:AP therefore 
contributes to safe use, it being understood, ofconr,e, 
as laid out in tile FAO guidelines, that all necessary 
information imust be brought to the attention of the 
government concerned. 

With INF,P, GIFAP collaborates in tile field of 
environmental protection which is tn integral part of 
every safety program. This collaboration is ensured 
within the liternational Program otl Chemical Safety. 
a UNiI11O.WII0-sponsored body, by a liaison 
ensured with tie International Register for Potentially 
Toxic Chemicals. whose headquarters are in Geneva, 
and which possesses :t network of national corres
pondents throtughotut lie world. The IRPTC data 
bank is particularly useful to developing coultries, 
and GIFAP follows its activities closely.

A joGit world itdlstry htll istries)/(INEFP 

conference was recently held in Versailles (France), 
with the very active participation of Dr. Mostafa 
Tolba, Executive Director of UNEP in order to establish 
what has already beetn accomplished onlenvironmental 
Safety untd to define means of ftture citllaboration. 



GIF,,lP presented three exposes. Three members of 
the Executive Committee, the President, l)r. I). Wolf. 
and the Director General, contributed to the meeting. 

With UNIDO, GIFA P collaborates in the definition 
of safety rules to he followed in formulation plants. 

Finally, with the FAO, GIFAP has liaised in the 
drafting of a code of conduct for companies which 
export pesticides to developing countries. This code 
has been under discussion for almost two years. The 
final text will be presented to those concerned in !he 
FAO in the near future. Governments in member 
countries have been consulted. It is difficult to say 
more now, other than that in the minds of the 
negotiating parties of the code, it is the safety of users 
which is primary, and GIFAP endorses this joint 
objective. 

As far as tile agrochemical industry is concerned. 
this can only be a voluntary code to which the 
interested companies may subscribe. Such a code is 
only a palliative and cannot replace a registration 
system which conforms to the conclusions reached at 
the FAO inter-governmental conferences held it 
Rome in 1977 and 1982. The objective ofthe industrial 
community remains that each sovereign country 
assumes its responsibilities by implenenting a 
registration procedure in agreement with FAO 
guidelines. 

GI FAP ACTION IN COLLABORATION 
WITH INTERNATIONAL PROGRAMS 

AND GOVERNMENTS 
In Latin America under the auspices of the IICA 
(Inter-American Institute for Cooperation on Agricul-
ture) located in San Jose, Costa Rica, GIFA.P's Latin 
America Working Group organized several regional 
conferences regrouping neighboring countries and 
friends with the intention of reaching an agreement on 
the progressive adoption of the FAO guidelines on 
registration, classification, packaging and labeling. 

This action began in 1981 and is starting to bear fruit, 
Each country concerned is irogressively bringing its 
legislation into line with the joint decisions. The 
practical implementation of this program and the 
necessary coordination with the companies concerned 
has been ensured by a (IIA P Regional )irector for 
Latin America. 

In Asia, collaboration goes ott under the auspices of 
the Regional Network for the Prod uction, Marketing 
and Control of Pesticides in Asia and the Far East 
(RENPA9. which is financially supported by, 

UNIDO and UNDP programs which cover the 
following countries: Afghanistan, Bangladesh. Republic 
of Korea, India, Indonesia, Pakistan, Philippines, Sri 
Lanka and Thailand, and coordinated from the 
Philippines by Mrs. C. Gaston. The objectives of this 
program cover all aso--.cts of pesticide safety, 
registration, distribulion, formulation, application 
and residues. In very little lime, positive results have 
been obtained and full collaboration with governments 
in countries which participate ill this program has been 
obtained. The GIFAP Regional Director for Asia 
closely follows the activities of this program. 

These two examples show that important progress 
may be made in a short anount of time, tie only 
conditions being: goodwill on the part of governments; 

tile necessary coordination ensured byan independcnt 
organization which must have sufficient financial 
resources its well as talent from the necessary experts. 

If such programs were launched in Africa in the near 
future, GIFAP's collahboration would he ensured in 
advance. GIFAP in fact strongly desires this. I 
personally hope that this conference will not end 
before a decision in this direction is taken. All these 
programs in reality have one single objective -- safety 
-	 pursued through different means. 

DIRECT ACTION BY GIFAP 
As an association of associations, GI FAI helps and 
encourages its member associations to promote safety 
and education campaigns. 

The improvement in the conditions for the safe use 
in developing countries is achieved principally 
through education. This has been achieved in 
particular in Mexico, Brazil, India, Sri Lanka, and a 
numher of other countries. GIFAP is in the process of 
drafting education programs based on safety in 
formulation plants regarding storage, transport, 
distribution and application. 

GIFAP publishes many booklets, some illustrated, 
which stress the notion of sL fety. Many publications, 
in many languages, have rei "inted these texts and 

illustrations. GIFAP would be only too pleased to 
grant permission to reprint extracts from these 
publications to the African organizations who request
it. 

DISCUSSION 
Q. (A. Aum.-Osolu). t)irector, Kenya National Academy of 

Sciences. Commented at length on roles of industry and 
government, on the one hand industry researching to open up 
markets while on the other the government istrying to control 
pesticide u.e. lie suggested division of labor with the Academy 
assisting both sides in teeting needs of small farmers most of 
%shomarcilliterate.lie appealed to industryto provide financial 
encouragement for the Academy to tackle problems, in 

particular regarding safety. lie questioned Mr. Cosse. GIFAI'. 
on FAO's attempt to interfere in the jurisdiction of independent 
states. Although code of conduct isvoluntary it isseen as trying 
to tighten the screws on governments. 

A.(Mr. Cossel. (IFAI'. t)oubted industry could finance snaether 
research in different countries on safety aspects since they are 
already heavily using research to identify new pesticides, to 
obtain registration and to develop their products at farmer level in 
addition to activities to help farmers se their products. Themeisalso 
the doubtful ethics of industry resourcing private institutions 
and universities which would then he more committed totoethe
line of industry rather than that of the government. Onthe FAO 
Ciode(tConduct.the IAOcaniol. be palliatiseandcainot take up 
the role ofigsernment registratin. i-All does nol make deciios. 
Itis a forum for opinions, the decisions aremade bythemember 
states. 

A. 	(I). Mukunya). Pesticide Board of Kenya. We are working with 
the Academy of Sciences and have consorted with them. We do 
not wish industry to fund our activities because wedo not want 
to toe their line. 

(A. El Sabae). Egypt. Commented on the need for intituites to 
cchange ideas and share esperiences lie suggcsied that responsi

hilities should be confined to each body and the position
consolidated before outside institutions requested to upgrade 
functions, lie commented on GlIFAl' and lCA being in ideal 
position to avoid antagonism betwecei industry and consumers, 
giving two examples: In ine case a product had been banned by 

IEC' hut this product ssas still being exported. "rhe second case 
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was ahcre a human medical prhlem had beetdttcuettled for a 

pesticide in Sri Lanka allbotuglh labralor animals tad not 
shosso syniptoots. hut the prtd.tltct citineld tt)lie tetItittettluded 
by manufacturers. lie urged ialir cttmj aittit t t)sttppl, such 

products Melitre they are put ti test tictittitor ttithlists ttld Itt 
provide clear and lull picture lot itotducts antdilto) oiller theml 
at 	 a11 'ls ilIi'1ilsist 


A. (J.Cosse). (IFAP.Agretd iall i islderetd tsstt aspectad .tl 

risk: heiltfit ad prttt iii ii,o facts Risk heilit at ,iis 

peeftirted itt irigitatiig .(ititre bm tte tiai e san n 

inipttrtitgeuntit). It is imttsstlhl hatitte a1ttSlIisdet risk 
benefit anabsois. Ititpttitg cett ti ttttts ltji' cess t tisk 

blnelit daa atnt tle tUeatis tt)petititttt a Itical anlllsis htt aittl 

interpretatitndit lepetds tt Citltipetci tttxichltgsts. (11 

disclotsure il ea facts, It at ct1ipat) iltts ttttot itilierate. 

(GIAI iust be inltrtiteti. lie had ttIt licIrtl ii the Sri I at kait 

exattiple lie stupptsetd that it had been restmtted titoby,' pa 

ttnd the data salidtleil tir itsalidatvd. A etittlpaity a titl 

normally hc expecttl itt ctipl, t lihdiscltisure o facts ii tirtle'r 

to maintai its reputatltii. I lie lIi alt assmitaiittl can mcdiatea:tdt 

if necessary (iii'AI' cat tle he ippritaceld. 

Q. (R. Neeoor). utiitius. Is there aun.\hiig egatldintg labeling 

and packtittg tit ilthe19H2Keita Pesticides Act? IltMauritius, 

holles are specially mattle and te Iturnahle. I here ate three 
titxi¢thigical grtades. 

A. (G. Kitata). I Siact exists anld ii "e cait timplettet it,ilwill take 
cie ,Itian'j) 	prol-tuls. 

A. (I). Rtco). "Ihe '(A iti ets i and pttluce llttctsattd 
package, thlt ate sticctsslul. )thert iscthere "otld he no 

IallkLet I he Keit'vtill itdttl y is ite\, andt Ilie aru lany tlitigs 
wel, ,tti ti towatctl. l lI'eisa lit t litessnie frtinal sides atid 

ac trit wthithi\liowrectttittttelatitlts tditi l petple. All I'CA 
pirit its ire sttlt wila lahel. Wecattittit c.tttrllahat iappenis 
lartttt thritelue bttt ift"e., tahlislh prttper licensed pesticide 

sellers, it w,'ill hteIp. 

A. 	 (tG. Kihltal. A'ttlisstci ii (1Il Al'. It Is tl ver%\well tit make 

t¢ectlttIt'ltttlttttttts.l it tittcttt ii ht ttt ipletltulu 11111t 

Regatlding equtipmet ftr aialysis.s t base¢eqtttptttnt bttt tie" 

eqtitm is bettgtles¢loped all tittttie.('tul(hilMliatlndthe¢outtt 


IN ir ttiteeltp an antalytical lahotattry?
 

A. 	 (J. osse). GIIAI' camitit take he place of government and 

agenciets but it can its ite people to see deseloped facilities. Itis the 

object til its titecittg too eteruitti t1taclar distittiiil (Il tttsks. 
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ABSTRACT
The discussions focus principally on the need for some 
measures of regulatory control with regard to tlie 
importation of pesticides, as well as for tife control of 
coti(itioiis for local nmntfacturing and foimilation of 
pesticides. The paper sunnIari/es tihe legislation 
currently iii force in Zaibia and concludes that it is 
not adequate it) deal with tihe problem posed hy 
pesticides.

While the paper afdresses only the Zanbian efforts 
to regulate pesticides, its generic aspects Lhus have 
broad implications for dc,.eloping countries. An 
important conclusion however, is that. in general, 
some measures of regulatory control arc necessary to 
deal wsith more complex problems posed by the 
interod tunatlitation of trade iii chemicals . However, 
tie go%crniimcni 'sadministrative actions, coupled with 
close vorking relationship betscen industry ain( govern-
iccitsIodiCs. ouild go a long ssay indealitng with specific 
problems posed by chemicals generally and pesticides
in particular. 

INTODUCTION 
All pesticides used in Zambia, as in most de%:eloping 
countries, are imported either as finished products or as raw materials which are then formulated locally, 
into un;able products. Recent estimates indicate that 
approximately 25; of the world pesticide market is 
used in developing countries, mainly on cash crops. 
ilowever, it is expected that over the next one or two 
decades the consumption of pesticides by developing 
countries will increase considerably. 

)uring the prc-independence period and immedia-
tely after independence, agriculture in Zambia was 
relegated to a pooir second as more emphasis was 
placed on mineral production. Lip to now mineral 
production till accoults toirg90' of Zamhia's Ioreign
exchange earnings. Ilowever, with tle prices ofcopper
and other minerals dropping to the lowest levels, the 
present government has formulated a development 
strategy based on increase in agricultural production.
The two basic means to increase agricultural yields are 
the use of selected, high yiclding varieties ofcropsand
the reduction of environmental constraints that 
hamper production through application of pest 
management (including the use of pesticides),
fertili/ers, irrigation schemes, approved storage, etc. 
With the government economic policy placed firmly 
on agriculture, there has been an obvious increase in 
the consumption of pesticides. The public sector also 
consuimes a substantial volume of imported pe:sticides. 

I Kwacha = (S$ 0.16 

According to the Zambia Afonthl' I)-i, st of/Statistics
for December, 1984, issued by the Central Statistical 
Office (CSO), pesticide imports for tie years 1981,
1982 and 1983 cost K2.1(X).8(f: K2,784.X8:aid K3,813.095 
respectively. Aid fromni bilatcral agrcciientsalso brings
in a substantial amount of pesticides. 

NEED FOR PESTICId E LEGISLATION 
Throughout the worfd ihe usc of pesticides is 
becoming an increasingly necessary operation in the 
consistent search for improved crop production.

In view of the complexity of the pesticide industry
and tirde, it is important for developing countries to 
enact laws to reg 'aite tie importation, distribution 
and use of such pesticides so as to ensure that they pose 
no hazard to man and the environment. Governments 
must playa leading role in legislation on pesticides and 
ensure that each pesticide product is registered in 
accordance with the laws and regulations before it can 
be made available for use. 

In addition to registration schemes, it is desirable to 
enact specific laws and regulations to control 
importation, distribution and use of pesticides. 

CURRENT LEVEL OF CONTROL IN 

ZAMBIA 
At the moment, Zambia has no specific laws to control 
importation, registiation, distribution and use of 
pesticides. However, we operate a strict import permit 
system which requires companies to obtain a permit
before they are allowed to bring in either raw materials 
or pesticide products. 

For importation purposes, the Ministry of
 
Commerce and Industry has set up a Drug and
 
Chemical Approval Committee which receives
 
applications for imports of drugs and chemicals 
(including pesticides) from companies or individuals. 
The Committee vets the applications and recommends 
to the Ministry of Commerce and Industry what 
products may be brought into the country including
the specification of the quality of such items. The 
Committee is composed of top level officials of the 
following government departments: Directorate of 
Agriculture; Directorate of Pharmaceuticals (Ministry
of Health); Food and Drugs Board (Ministry of 
Health); Directorate of Veterinary Services; Depart
nient of Customs; and Foreign Trade Department of 
the Ministry of Commerce and Industry. 

Although the Committee only gives recommenda
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AIBSTRACT 
The last African region has heen dulv coincerned 
about tile need to regulate pesticides oer tie last 20 
years. IIo\c\er. attempts to implement ,he Fast 
African pesticide legislation \%ere Irustra ted 1 lack of 
linancial support and arpathy atrong (lie ticirber 
governments. I lie io\croment of Kenya thruglc te 
Ministry of Agriculturt. has since 1977 enacted 
legislation oi pesticides through tile Pest Control. 
Prodtlcts Act No. 4 ol 19S2 (Kcn.a ioscrtitent 
1982). lhe Act ailo\\s lor tile establishment of a 
nia agemnt systemlor pCsticidcS d uring Ina tt act ure. 
sale and use. A nanagemtent body. tie Pest Coitrol 
Products loard. was appointed to undertake those 
responsibilitics. I lie boat (I%tould cliect the registration 
of pesticides and endorse use patterns in accordance 
with good agricultural practices. It was en\visaged that 
tie board woutld establish antiexecuti 'seand technical 
infrastricture for elleciie iimplecntation of the Act. 
The teItchical department of the board which is 
hereafter referred t) as the "technical secretariat" has 
ne'cr hcn established. 

This and other fundamental issties that affect tire 
effectiveness of tle board. its finances and facilities 
iaie ntt been rcsohcd. Iis paper attempts to 
highlight some of those constraints which have 
delayed tile irplementation of pesticide legislation it) 
Kenya. It alst underscores tIe Magnittde of tite 
responsibilities which have been 'ested on tire board 
but retraillS optinlistic about eveitual successful 
inrplementation of pesticide legislation in Kenya. 

INTRODucTiON5 iTcI aTAfi rthrough
Since 1965 when all the East African cotntris were 
independent. pesticide regulation has been ai issue of 
great concern. ilowever. it was not until 1969 tlivt 
formal legislation was endorsed under tire aegis of the 
now deftiict Iast Airican Comnnunity. The then E.ast 
African I.cgislatic Assembly passed the first pesticide 
control hill which became tie Control of Pesticides 
Act No. I I of 1969 (urrtended via No. 2 off 1970). 

In 1971. tile Fast African Pesticides Control 
Organtilti (IIAlC)) was estIaliisired as a body 
corporate. 'IThieFIPO which was based in Arusha 
was mandated to iiplmcint tire Act it bIrchaif oft tire 
member countries. liwc~er. tie establisment off 
wAs rre'sr becaltire rea lity as tire organiatioI 
was progressiveily beleaguered hy diverse probleis uf 
management, inances anitt lac. of support irori tire 
three member-cuntrv girernicits. 

THE PEST CONTROl. PRODUCTS 
ACT, 1982 

The regional approach thus having been frustrated, 

N0i 

the Go%,'rnment of Kenya, through the Ministry of' 
Agriculture, initiated fresh efforts to establish 
pesticide legislation oin a national basis in 1977. This 
culminated in the preparation ol the Pest Control 
Products Bill (No. 2 of 1982). 

)uring tile preparation of that bill. exhatustive 
reference was made tol several documents and related 
legislation. Particular relerence was made Iotile FAO 
Plant Production and Protection, Palpet 28. May 
198 1;FAO report oti AG P: 1977/ M 9 October 1977; 
tie Control of Pesticides Act No. I I of 1969, 1970 
Chaptcr 36; tile East African "Pest Control Products 
Act. Chapter 10. 19(9-1909". 

The latter legislation was 1It1d particularly 
pertinent due to its simplicity and precision. The 
exercise culminated iti the Pest Control Products Act 
(No. 4 of 1982) which became law on 25 May 1982. 

As provided by tire Act, tire Minister for Agriculture 
subsequently appointed a management board, the 
Pest Control Products Board (PCPB), on 19 May 
1983. The board consists of 14 members, the chairman 
and at most 5 ex-oflicio members. The PCPB was 
inaugurated on 17 August 1983, and charged with the 
responsibility of interpreting the Act in order to 
provide the necessary machinery for its implemen
tation. 

IMPLEMENTATION OF THE ACT 
As had been envisaged during the preparation of the 
bill, tile board which would largely consist of senior 

public servants wculd be unable to implement theAct 
regular board meetings. It had been 

appreciated and proposed that the board would havea 
technical establishment to deal with the routine duties 
and responsibilities as required by tire Act. The draft 
bill had implicitly proposed the establishment of a 
"technical secretariat" to serve the board in that 
capacity. Unfortunately, tire clause relating to the 
establishient of tie technical s.ecretariat was con
spicuouslv onlitted in the Act. However. tile legal 

department assured the ministry that the provision of 
tile board presumed that it would establish a technical 

executive body to implement the Act ott their behalf in 
view of technical requirements of the Act. 

Similarly, tire three-term FAO consulhancy reports 
made propositions for establishing ai elaborate 
executive secretariat and strongly recommended the 
reinforcement of tire existing analytical capacity for 
pesticide (FAO/ KenVa TCPi KEN. 1981, 1983, 

19841. 

At the board's inaugural meeting, tire chairman, 
Prl'f. l).M. Mukunva. presented a preamble paper ott 
tire proposed modus operandi for the implementation 

t! the Act (Mtkurya, 1983). IIc elaborated 



on he i lrdIst r tet tl; reqt ewltis a1i(1I 
expected Ftnctiotns of the hord as relates it) the 
implenentation of tile Act, lIe underscored tile need 
tc establish a fully fledged secretariat which isottld 
perform litecIalnad executie duties on hehall olf the 
board. Iloseser, those \iews did not reei letie lull 
support of the pareto ministry it that time. It %sas 
nonetheless suggested that the board should slarl its 
operations in a Imiodlest say aind gralduilly altail the 
desired inrastrucltitral excellence when uitd.. becaine 
as\ailahle 

Front that lmldest beginning, tie P('P11 and a few 
mentbers l Iroii the MNinistr* of Agriculture set(1slfl 
out to Illle perlihliit regiilations relating to 
registratiotn of premtises. pest coltiol products. 
labeling, impollation aittd exportation (legal notices 
45. 46, 89. 146), 1he board has estalbislied procedues 
related to the inlple ttioton of the Act. particularly 
finances, stall and iffice rqlitretlietits. I addition, 
the board and the parent loiiistiv have negotiated on 
other f'uindamnlental issues rclating to tie establish-
Ilenlt ol I technical secretaliat, 

Hfth board re'ceived a nominal financial grant Iroin 
the Mhiistry of Agricult u most of it %%as used otn 
recurreti expenses excluding persiinnel emolumcnts. 
A skelelon stall to ser ice 0le hoiri i%%aslo 1110ided 
( Kei a (ia/itie notice No 3715. Septenher 1984). 
lhese;tppoiiitinIlsdiilit hiiliosccr provide tlectic 
slaIf to constitute tile cxpectcd technical secretariat, 
but only prvis'le.dfr a secretary, ti inspectors and 
an analyst. 

Ilaving iibsercnd that ii year had already elapsed 
since the Board \\,is inaugurated, the board, through 
tei Minister for Agriculuure, ianlnoiiiicef tie corn nmence-
nietit of the Act is f (in I October 1984. 

It was howeser regrett ablylrioted titi tlie iimplenien-

tatiot if t lie Aci wou Ildstill be frusti ated by shortage 

of staff f, tundsand offlice facilities. The reti)vatiions to 

the Ioard's building had just started anid were 

expected to be ctlplete by erlyI 1985. Ofher pefnding 

issuies relIatinrg to tile status of tie biiard vis-t-vis the 

parent I inistry were still unresitlved. Would tie 

board be senIi-auitiitIious. capable of hiring its own 

staff or wOuld it he tnerelInanadvisuiry body operating 

under lie parent ministry. Would there he a technical 

secretariat adid I(i vhsl Wotlld they owe their

allegiance. 

'I hose quest ions still underlie the fundamental issues 
which hae tit been rei lved ti(iwould establish tile 
credibility of tie Pest Cottrol P1toducts Itoard. 

The nandate of the Btard is however clearly 
defined in the Pest Control Products Act. tlie Act, 
which is ia legil insItlitment, established ia board "to 
regulate the inportiition, exportation, nianufact tire, 
distribution and use of products used for [lie ctontrol of 
pests aid (If iirgattic function of plants and animals 
anrld fur cotutlected purposes". I lie hoard's ttitn 
fitnction is theretore to establish i sstectn of nriange-
riett ind registration of pesticides in Ke.iI. 

Ihl spite of the initial constralints, the iseWstlaff wht 
were allocated toi the board with lt. issistance of it 
very devoted chiairna rt, htve been iible to start ia 
program for registration of prcrises which deal with 
pesticides aiial will soot start scrutini/iltg dIta which 
has been stnitted by intlustry iii support of registra-
tion of pest control products. 

i 

It would he ait oversight not to make sotie salttory 
remark arout the pesticide industry. Contrary to What 
would htVe been expected of the industry in respoinse 
t) i legislation that wts likely to curtail some of its 

Ireedoti in the pesticides trade, we htave received 
Irelttendotus s pport f(or registration. We are therefore 
optimistic that legislation on pesticides in Krnya will 
eventually succeed. 

CONCLUSION 
It niust l appreciated theref ore that the handicaps are 
stili mny and the achitiecmenls to date are far behind 
schedule. lie slaff comnplemrent to serve the board in 
the otnerous task of pesticides registration, inspection 
and analysis renilain to be identified. Other 
funduircital issues relatling to the i(etitily and powers 
of' the Boar:, the execltise inlrastructural establish
inent and financing are bilt t few of' the operational 
areas which still tieed to be resolved. Having started 
fron i modest beginning to undertake a formidable 
task, it is tie aspiration of the Pest Control ProdtiCts 
lilo.rd that these initial hndicaps will soon be 
problems of the past. The board would at best hope to 
establish a niachinery to implement the Act with both 
local and international credibility. It would therefore 
contiine it) borrow heavily from the experience and 
possibly solicit for expertise from international 
regulatory organi/ations and similar legislative 
bodies. 
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DISCUSSION 
(Dr. Mukunys), Kenya: By way of comment observed that the Kenya 

legal process was a lengthy one. He observed that the Board was 
facing problems due to lack of competent staff in key positions. 
Training was required to include users. 

Q.(C. Kharnal), Kenya: Observed that itwasamistaketoenactalaw 
without an executing machinery or technical arm. and saying 
nothing about export or import. He recommended that an 

amendment be proposed immediately. 
A. (D. Mukunya), Kenya: The government does not act so fast as the 

need arises. The products on market were imported before the law 
was enacted. there are over 500 products to be worked 
on, which is a slow process. 

Q. 	 (Juice Jenien), USAID. Zambia: Inouired as to where 
toxicological information can h. itained.J.B. Jesnsen: In reply referred toth fR.'TCbookletas havingallthc 
details. Direct contact also could bemade with either UNEP or 
IRPTC. 

Q.(E Sebe), Egypt: By way of comment, observed that there are so 
many UN organizations. WHO. FAO. UNESCO. UNICEF. all 
having departments on pesticide management. These would need 
to be coordinated. 

A. (H.B. Jensen): Coordination actually exists among UN agencies
but also national schemes must realize they have a role to play 
such as building up their own information network and 
identifying specific national authorities to liaisc with IRPTC. 

Q. 	 (El Sebae). Egypt: Inquired whether it would bepossible for 
IRPTC/UNEP to obtatn/have access to confidential data anl 
publish it for use by consumer countries. 

A. (H.B. Jensan): This woutd be desired but at present it looks hard. 
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ABSTRACT 
In Zimbabwe no agriculthural or s ierita'v pesticide 
may b sold or disiribuled ulnles it is riistered in 
ternis of the Pesticide Regulations of' 1977. under lif 
Provisions ol the Fertili/er. [arm IFecis allld Remedies 
Act (Chapter III) of 1952 and placed in (iroup Hor Ill 
of the Il./'ardots Suhstlllcte ant Articles Act 
(Chapier 322). The puipose of tile 1952 legislation \as 
to regulate and restrict the importation and,ale of 
under-grade retcedii:s thus priteciig the filfrel front 
comniercial exploitatiiot.] ic inmpleineittation ofithese 
regulations has lieh:tl pie\eit the coutrv rot 
beconing : duroping gtound lt i iialltned agro-
chemicals adil keeping highly poisonious pesticides 
frtn Ile small-scale artiting sector. Farnrs are also 
traitnedtin use of pesticides lnt] il saletyoitle 
precauititons, includiing the use of protecti\e clothing, 

I NTROUCI) TIJI N 
Ilefore pesticides are sitldf or sditributed in Zimnbahwe, 
they are required ti he regi.si'red hy tithe Ministry of 
Agriculture iii tertis oflthe PYsticide Regulattits of 
1977. under [tic prtovisions of tle IFertili/er, Faria 
Feeds and Remedies Act. (Chapter 111)aull placed in 
Group II and Ill of tie Ila/ardts Substances and 
Articles Act (Chapter 322). This requlirement ensures 
that only pesticides whose efficacy and toxicity have 
been thorougly investigatCd atid IitutiIl ClfcCti\e and 
safe, will be sold . Anolher safcty sal\e is exercised by 
the Agricultural Chemical Input IPritirity Committee 
which dfetermines what pesticide will receive foreigin 
currency allocatittn and what quantit %kill he 
imported for each pesticide. Ministry tf Agriculture
officials swho chair niectings of this committee 
scrutini/e the lists of cliciticals subtitted by the 
Agricultural Trades Association to ensure thil olly 
fully-registered pestieides are cotnsidered for litreigt 
currency alhcations. 

Pesticide is delitied tt inicilde all those chemicals 
that are used primarily for the control of insect and 
otier invertebrate oir vertebrate pests: bacterial or 
virus diseases of plant; weeds; and gro\t h regulation 
atnd growth inhibitiot. 

Any mixture of a pesticide with :, lacquer. paitit. 
spray, fertili,i)rir arty ler substance, liir the control 
of pests adtl diseases. is also required to be registered 
under these regulations. Registration is applied for. 
triennially, ott or before 31 March. 

The purpose of registration is tio ensure sale atnd 
efficient use if pesticides iii the interests if tile user 
(farer). Ite cotisinier a'n tile general public whitare 
concerned about fia/alifs in hiandling. residues iii fooif. 
and possible contaiination if tlife citvirtnient. 

The dealer is alsit protected Irm unfair clainis for 
competitive products. 

A pplicatioi li egistlatioll is itltde bi. ayresident 
ripresentalise I thie colinparny Inatufacl uring le 
ihcnical. io then becomes responsible l'or markit
ing tile product ill ziitthahm e ill accordantc' with ihe 
regulations. All cotonircial iit ulatioins of pesticides 
thltrotg1tout [he countr,\ itst be registered. I1 tie 
\eight of cottiposiliolo tofhe active ingredients or any 
other component of the pesticide isallercd ilt atty wa 
I1on, the declrat iintof the original registration form, 
the priudlct nust be rc-registercd. 

A registratli lnt-Il(P) is filled in triplicale and 
sCt to tie cesticide Regis critig Oilicet with atny other 
eleiant data. Also, \where applicable. three copies of 
lie label should he prot\ided, is \ell as alv advertise

nient it) he usedtio promote ttie s li of tile pesticide 
aid, should the registering olicer require it. two 
samples oI the pesticide. Applications for registration 
arc scrutiei/d iii detail to ascertain the validity oI
claims Intade. 

hlin,,iation ottl physical properties antl toxicology 
\kill he accepted from recogni/ed published sources. 
('lins lor liecontrol of agricullural.atid horticultural 
pests accepted by the agricultural departnetts in 
countries with similar climates to our own will be 
viewed 1ivu'trahly. Experiment data in support of 
clainis mtad e mlst be dered frtn experimentation 
stretching user at least t\syo or three seasons with 
research ctnducted under varying elimatic conditions 
iit life country. ('laims oi the' control of green-house 
and household pests may be substantiated by work 
carried out itt country or data Irtit oither cotuntries 
provided the species and clinatic conditions are 
identical with those of Zittbab\e. 

Registratiotn of ;I pesticide is completed when aI 
certificate of registration and a registration nuntber 
are issued upon approval of tlie label submitted bythe 
applicattt. 

It is essential fhat tle full cheical composition and 
amount of each component oflte lormulation are given in 
tile application firnm. Registration may be withheld if 
datta is incomplete. 

COLOR CODE FOR PESTICIDES 
The registering ilficer. following a decisiotn by tile 
Ila/ardous Sitnbstances and Articles Cotnittee. will 
assign a color to each cotintercially available 
pesticide. lie color code is based ott. niainly. acute 
oral I.)50ol theteltnical niaterial;thestretigtlioftlhe 
fortiulation; and the persistence o' the material after 
applicatiton. 

Acute ioral 1.1)50 data is takenI fron time Pesticide 
Manual published by the Iritish Crop Irotection 
('tncil or other ptblished sources. 'Ihey are color
coied as lollows: 
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(reen Pesticiles 	 ititL (11 ijIII1 i lilt siIOWI(i II hleeV it' 111(flt ttil i 

Fprtdntti fll iollt ti%thall citll*+t 1l;11I 1:10 o otcl. 200 IiCII) il toI thii I )I ill lic. h i Sd tll I i llldld Of 

lIM t caii llb std \kilhIS it dalli .' i lh*+ htHI l 1 ( I Il ll\ ' OhiIllC. 
M I\ht+tt stille t s ;1(1l11"++tlll't oI A Ol IItCI' , I 'tl- .'\ l0\1tll illl tusa2C M\ ll b*+' mW~ )I~tat S li ;llt0l Of' IIIt 	 i 

produe till. til' nmrds*aiI 
the baelrtd lilt salt h.\ ;it.\ 

Ilihe %,tllt. " aI.'+II111|11"I 
triangle itf lhIIl \\ ouIi, 'h 

ti base ol tile netl lh. 

A m b er P et icie s itllp 
to r elt aliels \%li t ilt 

50 	 :d 2.000 1 \\ iL'IlCili 
andlo t 

lIlt:St: C;,nI le ,OlICICl 
home1l gardensl ; et 

pa l tt ie shop lt1 tIl 

'M'*+';llI I 	 hil tartc.lti ll IpIiiloll. h IN t Ital w tlim Iot t.ietlei lial g 

hop11te it 

,I appeal \%Iithill dic l l 
II)nfl liI,\\ ;Jlht ,et-henca Ih 

lie'I1 1 1, 1 
ct tlI oial I W Oiitt ll til c . 

b l ie l f \6 11101tti iliI ili ' Ill 
cin+:l l tiset: bou Hit-l ho nwl . 

d 	 ,, )rlll \ it Ii MtilI I1 it s l I 

slel.lll 	 rtl. l 

.'\plt ,.Iil 
II .'If. 11igh1tCt\.I ',plit' 01 ol , l IrilChII. 

\i tjll+
' 

I Il i tit I (ple+lltlil 

ip C , l t t*l+1',N illl ,11C t 

f 
aw ided \\hull' po'ilI: andlt ]is+ let+()lll 

I 
p l ,,iti ' tl(11 ll. Sh1l l t'Illnle 

o ;II1 1I , lhit II,1t I* halll 1ll hille 

11 1*K lIC0LICl ii e 1(1 t 
I (tl homte andt 1;tIlden ows, flt*+ alnge l pack si/t: \\ill 

gcntIrLld.\ hC: hlild', 100l 111]to 1.0 )0 till: sld s 

Is stit' 1,, I jIee i k 10e1i101tll 10 I to kg., 
d 	 ,isilim,storage Ill saie Ill datteLetii il talt te . 

I lie" i'tfir "dattger" \it tilt' skttill andtil l,h cI,
l b l 


\%o rld -pofison- hlenlath the base+tit 1hV't111.1l1-IC'. 

sym'nbol nn lstaplcal \%ithIII1ll 11ang~ eillI.udth 

Red Iesticilles 
lornitilititisiS\%tili ti itIl D50 tI Il li ill 1i5t) Of t\CC 
10l anld 50(). 1 liie use shtituld be geztr:iil, Il"tlCId it) 
horticultural. ilgr'ictlIlulal. hiath (1 ii1tltl,. lla pcMt 

cotntroll tiperiltilttS antd Old ,pplied ill till+' htlilIt \i" 
retcogi/ed pest cotttrili oIpiaitei SihIc pecipic 
preultiitns ile taken and flet, lsclicide itt liiiit 
registered for i iaiiitr puripse. 

hlitse mayonlybsodh hya liceescdtdalci Mihlit a 
special parl if the prtitises has beell sit aside 
specifically tt dlispay. sltitlgt and sait Ill tllgetittls 
stbsi'+litaes. 

"lite word "datnge r"iiit (le skill aid cil, slins 
synbl shall appeat mithin the tell tiIleC. atnd tIt 
words "dangerous poison" lietih tIle base Ill I e 
triangle. 

Purple Pesticidles 
[ornitnlations \Nith actle oial I.[)50 o upill I00. 

These may ol] be s lilo ptilsltns \hosc htsitess., 
prolessionthr trade itili/es thettm. I li. may otl] be 
soild hy licensed dealers where partl of ilte pretnlises is 
set aside (or ilte sale oi langerults stihstancts. "lie 
dealer nust keep a poisonitegister Il all sals Il ttis 
group Of pesticide. eaich sail beintg cltntiCr-signeld b 
the purchaser or his ntmlinieC, and tlie arin licence 

nunbter nittd. 
he word "dallger" i ullic iskull and closslthe 

sylmbol should appear within the purple Iriailgle. antd 
"\cry' dangurrous plisln" hetntatl h astlf the 
triangle. 

IA BE I. N(G 
Labels iust he prinmeld ill English ot in Sholna and 

Sgi 

llItli t It tll 

ltr, nh iltSlldbi 
l'ldled thatl 

s1li ll 
' 

lItt 	 l lCUeI S 
t. 

Sti t, tttt; , ,lititthti be indicateid ill hold I le lt
 

Ill CLoIoih I (111 llwlI st ie appiii, cd hClII C
 
til eti .\ ill' plitted in bulf, A, lilimr pluul ol tlhe+ 

comnplteld label lntUst be: sc'lill t ilt tlegistrnl il fI[cc'I. 

All pcsticidcs labels tlut ir lfha\ 1thiagle
aplpime~d colhl., centrillhx place~d oil the label. 
eqidistantill, l it ,.iter\Lt'al side. I lie s/ue oI te 
It itlIe titll't lot hei less th1t1 I 20 ill tile liite label. 

Wile packs It uli plastic bag , 
le po(iticted,, +file: plauiij antd si/c ,ll tile it ii g : ,\ill he ailt tter lor 

discostsiill \\siii tt le cgisteliig ollictel. auh Case ila 
b cliedIlCt di\I itlil. 

is iniportlta tt ii l t'idbeis b tuil i ttijeate+'d. it is 
sttie,,d tiat te ubieI,000 cublic vliute be ieplaced 
hv, 30 cubic Inites. I lte term "w w- should Ile 
i itplaced 1llii'.by tile ICill lis 

Pesticide lilts tie also tlinetd thit all pesticidet 
tl ttisettentts iitllllild be sul itted it lle Iegisietiit 

, 

oflicer ll prilot appii lval beote publiciatln or 
sl\\ing. 

li Colilell tliangle inlieating ile It)\icily lf [lie 
ltrll'itil l wtIill c cII nrespttd vitetly to the Cloflr its 

illiStraited it (ottes ('olor Pack, 1970. Neoseti Letter-
Iless Inks. \i/: 

0 	 I'litple IMIPIRIAL. PlRI! I1 3 

a 	 Red MID REI) I.W 12 

* 	 Amber III ()RAN(GE 'IROME L.P 2 

* 	 (ireetn IMIERAI) (iRlIN I.S 8 

11 is reotttentded that the siandard phrases as set 
o1l it %oirking dllcumtons Nos. 7, 8. 9, I0 and I I (if 
Ilt l I itled Kingdtn "Pests Salfety lPrecautions 
Sclteme, its agreed bet ween gtli+virinent departments 

and industry be used where applicable. 

It is stiggeltd that wtiL aI pesticide is mainly s1l1 
ftr the rurpose tdladmixing to glainlor the ctitrll hf 

stllei-prllh(clts pests, (hat there shouldtle a printed 
Ndehele if thte sales otlets airc maily in commu11n11t11albackgrtdll ntlittil (I file lithel, e.g. shelht(i nmi/e tr 
areas. 

On tlie front panuflIl [tle Iahe) it shoild be sateld 
whether the pestieidt is inttended lr agrieulttal. 
Itorticultural. Itome gardetn, sttllage., indoor., pubilic 
health ol tt hter lses. 

__h__Own ____ h)_1,_ _ 7-_, l rlv(Iln•___h_l____ it l_" ________lowet-~~~~~~~~~~~~~~~~ fiehil1D0Ila 11~ o ~,cw 

te', 

, 	 l tiiitt. 

(OI.O ('AEIC ITEOR IZATION OF 
PIS'1 I)ID," 

thl. triangle. is alhocattcd actcoidinlg to [iet 

and inhaulatit r tes: all 'this is discussed at lile 

i+-tc +ol i JI I'! cII)ES;t 
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Ilaardoiis Sustances Nlieing anid onls thlenis the 
color category deciled upon. 

The eolors has e the lolloing liits 1greenbeing
the luowest I \icity andIpurple being of tIhe highest
rixicity. 

IAi I.F I 
IOXICII Y COLOR ('O)I 

igpthtI 
alegorir OralI.t.1(ra1,)
tlll
) 


1ir. 2(10ia ,ime. 
Arrhcl Silt 2000 
RtCd It1 .Xo) 
Purle IIH) 


Purple: Ihis peslicide is sold only hor use by qualified 
personnel and may not he used by ile general
public. (AciuteOral 1.1)51) forO-II) rligkg body 
\.eight.) 

Red: "1his pestieide is rtil as re''icised as the purple 
categiory biut is still restrietend Ironiiuse inthe him1re 
or hone garden. (Acute ()lal1.1 )50for ratls 1(1.500 
rug, kg body useigh. 

Green: This pesticide ria be sold fr ijs.ein Ire hiriie 
hut it shritild still b ui.'l\ nlia'iih~ S lieie.nttirrrlas sri))ut itsould %tillbe u \k atin tls suffiientc
qtaiities cai be sery rargero.s. (Acute Oral 
I.I)50 for rats is greatr than 2,010 ingkg hod 
veight.) 

Nit pesticide ealn be rega irded;assai.fe altdit is 
imperative tal the user inust at all tinres lollhw 
instructions and oibserve all hie necessary precautions
stated oil tire label. NMisuse oi pesticide may lead to 
crop failure, scorching or killiing of plants, ain(ulIost 
important, ill hItalh or evetn death of tlre user. 
The policy urn oranoihlorine iinsecticides. developed 

five years agr seeks toigiadually prase ot all 
chlorinated] Iydritarhoi insecticides. Already 1) is 
bantr1d for agricultural rise. Its rise is now limiled I-) 
mosqurt it o and tsetse fly cot rol. Flre 1ise of' )ielIdrin is 
now strictly torrioling buiglings anrid tlierestricted 
control of ants ard terniiles. 

New reguilatios due to cor out unler the 

llai'ardous Substances anudArticle Act, will reqlire 
every pestin'idc applicator tr wear protective clothing 
dluring handling anrd applicat.ion. 'I lie typecc if 

t "nl uII)protective lorthing used at airy rone iista Iciie 
depend rIl the formlatin andi categoir o tire 
pesticide being used. Ilie intense becalresulting front 
tlheprolon.ged weaning of noi-aerateld prtective 
clotlhing will obviously ake the ipleieinlation of 
the regrnl:tion diffic.ult. 

CONC'I.IISION 
Regulatlions aloic LnIIIot guard agaiist industrial 
dtisasteirs. Ih-y has to he enforcedh by professional 
people sswIoale %sellinformed about all aspects of 
prodution., handling (including loading onto trucks 
andn mixing or dililion) and application of piesticides.
Ahove all, all workers who aic cnployed in the 
aigroheiieal industry inst be Ihorotighly trained and 
drillfed ilbow to handle dangerous chemicals and to 
maintain inachinierli during the course of packaging, 
IIiilaporalion rixing, application, storage and
disposal of pesiieides. latalities will always occur asIonig as tilie necessary precauitionis are not taken. The 

Zinbabwe pestieide regulations, particularly the 
categori/alion of chemicals whereby red and purple
triaogle agrocheinicals are recommended for use in 
communal areas have been effective insafeguarding
lives and saving the country Frorn being used as a 
dumping grouiind for inwanted agrochemicals. 

DISCUSSION 
.Q(Dr.Kiss), Washington, USA: Isit possible to have a standard 
Color Coding hCIIsrrr? 

A.IS. Nlambo): 'lhishas been aproblem and alotremains to be 
(hoic, 

Q.(A.Batla), Sudan: IniheSudan, research one efficacy iscarried out 
bynational insliuiilos. who does thisin Zimbabwie? 

A.(S. Mlambo): Ducro lack ofsomeanalyticalequipmcnt, boththe 
narit ai ronal institutio can.iscaich s and agrochcmical companies

ouriicarrresti. 
(A.Balls),
Sudan: flow imporiant is information from the 
exporting
countrires and firmrs? 

A.(t)r. llttb): If forapartiular analytical process. equipment is 
lackin in Zihahs e,resuls froni oher laboratories under 
sirniliar ecological sc-p calr be ;aceplid. 

Mukuloy), Nairobi tiniversity: fly ioted that 
paliid are toxic and legislation has a limir. What was required 
sa, ii isis. taining progranmm. 

Q.(I). way ofcomment 

A. (S.NIlmbo):A% )cmphasisis put oir training but only aglear dealt 
smallpriiirtin ofit invol'cs the iraining ofpeasant farmeri,
'orlI'II,I i st nilonlraall( l ics 
. (A, ObWl), Nairobi labcls have ai limes carried outdated 
lri it. , sp.cily expiry dai.s.*tire dateof manufacture 
smd hegucn ticaw, oI pharniacculicals. 

A. (Oi (i the ntabaIk problemiswas long disciances between 
cSio(llil' andinip,uring counries, consignmeniscutti,-'s 

t;ikn aslougas9-12 tnonlhs
in shipment. 

Q. (R.Neewoor), Mauritius: fly way of comment noted that an
 
CiiLsiC 1nr,rurunughasibeen cuiploed in Mauriiius wherebya
,Ian 


."pvIiciticiseek is iistiturd onrradiin, television, posters and 
ipapier,, explairirg pesticide management.

A.(N.Slk), Zirihau e: 'llereisa similar arrangement in Zimbabwe%siIIt p itgtririi e "A iirx." %hichisa daily 3-horr agricultural 
Ilek, 1paiinr.Ipesticirlh. 
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Pesticide Advertising and Labeling
 
- A NGO Point of View 

by
 
Iavid Bull 
Eitsironment Iaiisont Centre 
P.O. lBox72461 
Nairobi 
Kenya
 

INTRODUCTION 
We all know or hiave heard of people like Kassim a 
victim of fIatal pesticide poisoning. There are at least 
10000 like him every year. I met his soit. No;sruddin. in 
Malaysia. a lew years ago. liewas reading tihe autopsy 
report otnhisfather. It has been conser,,atiscly 
estimated that about 375.000 people arc poisoned 
hy pesticiies each .Ncar. 1.)0( faially. Pesti-
cities promise t) be ol help in increasing 
agricultural production. but if betefis are to be 
achieved without excessise costs to humns and tie 
en'viroinent, pesticides need to he carefully chosen, 
effectively controlled and judiciouslv used. Otherwise. 
the benefits to agriculture willnot be achieved, while 
side effects will continue itoincrease. 

Problens and haiards olpesticide use cal only be 
prevented if tsers have access to reliable and adequate 
information, through such chalnnels as official 
ext esion services, labels, and cotlpany sales 
promotion. 


lxtension services in tle [hird World are usully 
inadequate, over-stretched and under-lilnrccd, there-
Iore safety and efficiency in pesticide use depends to a 
large extent oi labeling intd advertising practices. 
Both should he used itsedu(cational ineda,noitjust as 
meians to sell a product aod make a profit. This is it 
challenge and a rcsponsib ity fIor pesticide manu-
falcturers and distributors. 

It is necessary to bear it midit( that itInrmation is 
useless unless it is usable. Instructions to "Keep in a 
cool place". "wash" or "wear protective clothittg" may 
not be usable in many ltird World situations. 
Pesticides which require atnusable instructions should 
preferably not he avail.ihlc. If thcy are avaiilable, they 
should be fully and properly labeled atleast users 
will then know that impossible precautits are 
necessary for safe tse. 

A technology which cannot be properly used is 
classically inappropriate. 11lIhighl.yin a ppropriate 
technology is marketed, it requires the highest possible 
standards of responsibility. Such standards cannot 
consist onlv of comiplying with wla,sshere law is 
insufficiently dchelipcd. For this reason. tle need for 
internatiotlly agreed standards is verN great. and ia 
code like tite iinte being developed by the I AO must be 
strongly supporteld. 

I.A1E1.IN( 
A libel is the linal and tmost direct instruction to the 
user. It should give allnecessary inflrmation for sate 
and effective use. Yet labels are often inadequate or 
inaccurate. Ot survey in Mexico revealed that 50";iof 
the labels examined had soie incorrect information. 
Warnings nittiprecatititns required by law inpesticide 
exporting cuuntries often faiil to appear ott labels in 
Third World countries fitr ilie samic products by the 
8A,
 

same coinpanies. II tie recent (7th) dtraft of the 
proposed FAO code is adopted, it is likely that the 
majority of 'lhird World pesticide labels will infringe it. 
Existing II.0 standards are infringed daily. The 11.0 
('C'el att. ,tStile-tti atd Thahui ill Agricultutral 
|I'wr/. states that:first puhlished in 1965. 

"523. (I)All containers of toxic substances should 
stale ol the lahel: 

o 	 [he safety precautions to he taken in handling 
and luse 

e 	 The nature of tle carly symptoms of poisoning 

• The immediate firstaid method to be instituted in 
tlie event of over-exposure and suitable antidotes, 
and
 

e 	 An indication o1 the methods of safe disposal of 
containers. 

(2) These labels should be approved by the 
competent national authority." 
In 1977, 11.0 published guidelines on the safe use of 

pesticides which add to t itecablsc that labels should be 
in local language, that the active ingredient should be 
specified and that manufacturers should ensure that 
every product distributed "hears a label which is in 
accordance with the requirements of the national 
autthorities, atndwhich gives in the languaige of the 
region. comprehensive instructions for safe use, warns 
of possible ha/ards. specilics the active ingredients and 
gives guidelines for first aid in case of poisoning 
(includingt antidotes).
 

Key information that should be contained on a
 
label includes:
 

* 	Active ingredients (commonnane) and percentage 

* 	Safety precautions, including protective clothing 

e 	 Nature of poisoning symptoms 

* 	 First aid, antidotes 

* 	 Disposal of containers/warning against re-use 

W110 or equivalent ha/ard classification 

e 	 Ihatch number 

* 	 Fornmulation date 

a 	lPret-harsest interval 

* 	 Use infirmation. 

http:I.A1E1.IN


Below are examples of labeling which fails to 
conform to these standards, 

A label for Endrin 19.5% E.C. by Shell Chemicals 
from the Philippines: EIndrin ftormulationsare banned 
for almost all uses in F:urope and the USA and if used. 
adequate protective clothing would have to be 
recommended. In the UISA. a special warning to 
female users would have to appear on labels. This 
Philippines label, in English only, contains inadequate 
precautionary information and no warning to female 
operators. 

The second is a label for "lndrex 20" marketed by 
Lankem (a Shell associate) in Sri Lanka. The active 
ingredients are specified only by the chemical (rather 
than common) names. The actual active ingredients 
arc enthyl parathion and diainon. In view oftheextrerc 
haiard of ethyl parathion, the precautions on this laibelare 
inadequate.In theUK,fjor example, protective clothing 
would be required by law, yet such clothing is not 
recommended in Sri Lanka. 

Although I believe that Kenya has better control of 
the situation than many other countries, I will give a 
few examples where some improvement is needed. 

The Pesticide Chemicals Association of Kenya, has 

developed a code of conduct and states the following 
concerning labeling: 

Members will comply with the Pesticides 
Control Bill which details labeling of agri
cultural pesticides and related chemicals which 
have been enacted by Government and which 
contain recommendations regarding lay-out and 
content, print size and the placing of the 
information and phrases that are required by 
law. In recognition of the acceptance of this 
Code of Practice, members may utilize the logo 
of the Association on their labels. Proposed uses 
of the logo must be approved by the Executive 
Committee. 
The Kenyan law 	 referred to above. The Pest 
Control Products Act of 1982 states: 
"15. The Minister may, after consultation with 
the board, make regulations... 
(h) respecting the packing, labeling and 
advertising of pest control products." 

Table I shows pesticides purchased locally (March 
1985); all of which contained the logo of the Pesticide 

TABLE I.
 
COMPARISON BIETW:I-N SAMPI.E LABEI.S AND INFORMATION THAT SHOULD IDEALLY
 

APPEAR ON A I-ABEL
 

Pesticide Language 	 Active recautosts Poisoning First Aid Disposal WHO Balch No. Formulation Harvest 
ingredient symploms Clai data interval 

Rcntokil English Indroi 2 Only stdtes No No No No No No N/A 
Termite only lilt) 
Nest wash hands 
('oncentt rite 

Mctas% tox [English ternelon-S tsullicient 
R. Swahili -Methyl Does not 

Sulphoiic 
25'; 

mention 
usetsr 

No No 
Lists 

Destroy 
Empty 

No 
(IB) 

No No Yes 

protecie antidote Containers 
clothing But it is 

glass!) 

t)edesap English t)ichlorvos tnsufficient No No destroy No No No Yes 
Swahili 50'; lits No ,(t) 

antidole (as above 

Gusathion Unglish A/inphos- Insufficient No. No No No No Yes 
Ssahli rethyl lists iB) 

antidote. 

Murphy E'nglish/ Not Very No No No No No No N/A 
Ant Killer Swahili specified tliule (?) 

Renlosec English/ Not "'Poison No No No No No No N/A 
Swahili specilied. not to he (?) 

taken" 
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Chenicals Association. In all cases the lahels did not 
meet the various standards set up by II ()and W( 
and envisaged in the IA) c de. ..\t tour o the 
pesticides for vwhich the aeti\c ingredient could he 

identified, are specifietl hy WI (in their technical 
produtct form) is "highly haardous" atiate banncd 
o severely restricted in tie USA lK. li he table 
compares the itil ifotulrmation oil cach label \%ilth 

the recomnmetnded inlornlallon listed abose based on 
the %ariousagency guidelines. It no inlhrntation hi a 
given category is gi\en otn the label then tlie \%ott] 
"NO" is written. The WIH() classification for the 
techtical product appears in parentheses if not listed 
ott the label. 

There can be notdoubt that labeling calt and shottld 

be improved, especially under l hird World cinditions. 
using local languages or synmbols. The tiscussion of 

labeling, though, confirtms tile conclusion that ttanyv 
pesticides are titl sale in Third World conltrie: which 
cannot be safely used according to tite intrictions 
even if these are fill and correct. If such pesticides are 
available, users need to be aware of the ctnditions 
necessary for safc use before they buy the proutlct, 

otherwise they piist return, dispose of*,or ttse it. 
Return may not be possible aitt disposal or ttse are 
likely to be haiardois. IThis is % ,I'advertisitg is so 
important. 

ADVERTISEMENTS 
Advertising is very widespread in tie 'Ihird World. A 
wide variety of methods are used including bill boards, 
ends of houses, street signs. radio, television, cinema, 

cars with loudspeakers, and many others. 
Clearly, advertising is a major and widespread 

source of consumer information. Iligh standards are 
essential to give consumers full safety information. 

There are very few controls oin advertising and 
promotion, let alone specific cntrolIs which deal wit It 
the special problems of proitoting pesticides. Those 
which do exist are poorly cntorced and insufficiently 
specific. The International Chamber of Commerce 
(ICC), for cxanple, publishes an international code of 
practice. This states the basic principle that: 

All advertising should be legal, decent, honest 
and truthful. I.every advertisement should be 

prepared with ia tlie sense of social responsihi-
lity. 
The ICC Code recognizes that small print :i 

advertisements cannot provide escape from thcc 
obligations. 

Advertisements should be judged by their likely 
impact on the consumer, hearing itt mind that 
the consuter is usually motisvated by the 

impression gained frot atbrief scanning of tie 
advertisement. 
Other relevant sections frot the ICC Code include: 
Article 2: Advertisements should he so Iranted as 
not to abuse the trust ol the consumer or exploit 
his lack of experience or knwledge. 
Article 12: Advertisettents should not withtt 
reason, justifiable ot educational or social* 

grounds, contain any visual presentation or any 

description of dangerous practices or of 
situations which show I disregaird for safety ... 

The Code contains further special provisions for 
certain advertising practices and particular goods ;Intl 

scl \ ices. For example: 
.11 I. (itiarainles Adet'tiseeUts miayA. . . . 

contain tilie %\,ord lilatlie ...it' \\ords ha\iljg 

tile same meaning only if the fill te-lls ol tile 
guarantee is \%ell as the remedial action open to 
tile pirchaset' arc clearly seI out in the 
advertisements. or are asailahle 1) tle purchaser 
in ll tI1 at the point otl sale, or" ith the goods... 

1,). I.)nDangeroiis prodicts: Adscrtiscilents lor 
prodtudcts MuIch are pttentially ptisinous or 

llatunable or otherwise ttangtrous but which 
tnla tviI be reittil r'ecogni/itt as such b\ 
consuners shtuld titicate the potential dantger 
of such prttucts. 
The draft FA() ('ode (1th draIt) also addresses 

ad\ertisitg of pesticides and priposes that national 

gos erlItitcs ensure that tt ose parties involved in the 
adscrtising of pesticides respect tie I'.iowing rules: 

11.2. I : atlvertising does not ctcourage uses other 
thal those specitied o til ie approsed label: 
11.2.2: promotional material does not include 

use recoti lelida tio Its at \arialice with those of 
tie recogni/ed research and advisory agencies: 
I1.2.3: aditvertisements (it o I Iuiise research 
results or LIutlations from technical and 
scientific literature: 
11.2.4: claims as to satety, including statements 

such as "sate", "lon-poisonotlus", "hIarmless", 

a 
qualifying phrase such as "when used as 
directed": 

"non-toxic", are not made, with or without 

11.2.5: statements comparing tile safety of 

different products are not made: 
11.2.6: misleading state ments are not made 
concerning the effectiveness of the product; 
I1.2.7: any guarantee or implied guarantee e.g. 
more prtfits with ... , guarantees high yields -
are not given unless definite evidence to 
sihstantiate such claims is avaiiable: 
I1.2.8: advertiscit,tit ii not contain any visual 
representation of potentially dangerous practices 
such as mixing or application without sufficient 
prttective clothing: use near food; use by or near 
children: 
11.2.9: advertising or promotional material 

includes the appropriate warning phrases and 
symbols as laid down in tile labeling guidelines 
thus clearly indicating, prior to purchase, the 
potential danger of tie product; 
11.2.110: technical literature provides adequate 
information oi correct practices including the 
observance of ,ecomntended rates and frequenLy 
of application and preharvest intervals; 

11.2.1 I: all staff invlved in sales promotion 
must be adequately trained and possess 
sufficient tecihnical knowledge to present 
complete, accurate and valid information on the 
products sold: 
11.2.12: farmers' organizations or workers' 

t h e 
uniots, as appropriate, are fully informed i1 

risks and hazards derivable front the use of 

pesticides for '"e information of their members. 

These codes vre infringed daily by compitties who 
should know better, many of them menihtrs of ICC. 
Siome of the potentially dangerous practices ti be 
avoided in advertising include: 
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SJse of tihle word "SIL" 

* L.isii inguaranteS 

" Sho ing a pe.soil usiig pesticides in a dingerous 

mannerrnn~nrINruin 

i lxclidign warning phrases 

* l:oIICoIlI il Ig CXCCSSi. S.' 

In conicluision, it is clear that Inally pr 'ducts 
asilaeh ovser the couri er inll bird World COLt ,ries 

cannot realisiica.v he used salelv b. often illiterate 

and poverty-si rickenI tarrirers evern iftlir ads ard laels 
are peIleel. What is teedeud are cotrlols whic'h will 

preen! tile a\ailability of tlh most highly toxic 
pruodu.is ec.ept ill e ce.pltional anld strictly colrollerld 
circumrnslanrces. Labelinig and ad\ertising practices in 

ti: lhird ourl lo~ly arc gro~ssl' inaideulalte and io 

somtiecases drirIge lrrIshyIrllisleading and Irrespuonsible. II 
is clear Ihal soie strong stlandards lnisI he set and 
.,nirered. 

I IEI Z IN(S 

Bull. I). 1982, I (r,,rr rrre l'rrmrrd,-'rt ern',le , ami' mrethirdIii,rlmlml 
I'rm,. (slrr: )\;1111 9iarpp. 

IILO. I96m5.rrIrle m llodtr .1.Ir1,/r11ra l Cr r an: II O. 

91-92 
11.0. 1977 .Nat" I rr ,/ lrin,ri,' ()c.rturtimial Salttr, and Ilalth 

Net ic, No, IS e'nesa II) 4 

Inletrnalirail Chamter lot (otmnerc, (IC ). 1974 hiterrllrrllrnrld 

(grtrr/e,I .tlr/mhjr rlrrrl I'(. 
Ken)w 1981. 1tn Crrlwl P,'lr: imneo|tPestrr is idi Nilllriri, (MY|ami 

Printer. 1( )I7 
I'iiiiz'hlt (ht'iluals, .,surljurliu of IKeuos. ('rdt' ni Icirt.el 

p 

l)ID 'LISCUSSION 
t* clabotlatd 

,
(IIt has aInlen11tcI it) erIriIc gmernill'nt ofi ieseloping 

Q. (I. (osse). C III: IIlX%% oconihilln, oil how 

ihIrr l"]isltise nlntrhillery. lIe 

)bseredtal;t tin I AM)...d cmiduct "a% u 
ll n ot 

ilinonrs tolt "lonlnlnrhng ith"nir 
r1, lhninta\ 

; l 

snIrsuin or rn.rl lg.rl eltlI IIImluon d te11meeti1ng tIlt 

(Gll.A l u>l s (hapter 7 (l the lPeslicide (rde because it 

hhe¢res thit it IN thie esp,,ihiit) III ralnal gmerninents of 

IpnilItrlll C01n111110 uk milllronionlla rloll nd nol ofill Io 
¢\esltlrg Coulnilte 

A. 	(I). [lull), IC. Nairobi: Ads uaucedtiat deleting hctIwo chapters 
i kminktmor cmsidtiim)m thi lac thu third W)rld 

c'rrorinul tir Irrr hse the rIeaurs ilo carr, tunt aU trxhnical 

anrIsls anld haw Ireturrl r a large part urn tie exporting 

rountrn'. 

Q. iR. Ne woor). Mauritius: Observerd that all the information could 

tin fit rrrt small crmrniner% rdri retail detail. 
A. (I). Bull), EtI.C. Nairubi: Small quantilies arc most suitable for 

srln 	 l irllarrters hut rrrly rrr less d r s cirhemicals. 

Q. (J. (omplon), Moambquc: Ohservcd that labels get torn during 

Irtrsprr.rrrrlaion arc there an gord quality labels recommended? 

A. (I). Bull), E.(. Nairobi: The FAO gives guidelines on lablcsand on 

srrhols hrrl nre tchrical guidane is required. 
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Regulations of Pesticides in the 
United States 

Ilarold C. Alford 
Iisl6sCilS of C('ilorilla
 
(Xioperal isc \littsilil
 
llatis. CAI Sa.i,A

UISA
 

inthe United States. pesticides are regulated at both 
the federal and stale lesels. The hasic controls aie 
applied through the prenarketing registration of 
peslicide produets under tileFederal Insecticide 
Fungicide a nd Rotlenticide Act (FIFRA).Another 
federal laws'.the Federal Food. Drug and Cosmetic Act 
(FIDCA). prosides 'or the establishment of residue 
cleara nces for pesticides used onlfood crops. feed 
crops. meat annuals. dairy animals or in a way that is 
likely to lease residues on or in tIbod. I hese clearances 
are required to support registration under tileFIFRA 

when such uses appear oi labeling. Both tie 
registratiin under FII RA and establishment of 
residticcearainces under I.FI )C'A are adlinistered by 
tie U1S Inirotniental Protection Agency (I'PA). 
Iliere are. howeser. prosisions for state regulating 

agencies toi issue registrations to meet special 
local iieeds aid to issue einiergect. exemptions under 
Special conditiolns. 
FIFRA also pro~lds or classifying pesticide uses 

as "Restricted Use" or "(ieneral Use".certification (f 
pesticide applicators, experimental use permits, 
registration ofpesticide prodicing estblistmnentsa lid 
seseral onlorcellent fllctions. 

"lie registration of pesticide products under state 
lasss ill ,most CaseS, a sell theulilliits tIo licence ,to 
product within tie state alndis based largelv upon the 
federal registration. Sotie states have substantive 
regulatory' lequiretients that may exceed federal 
requirements. 

Mlost entircement functions are carried out by state 
agecis under state laws or provisionstf thie FIFRA 
which have been delegated to the states. There is close 
cooperation between -PA alild state agencies on 
enforcement matters. 

REGISTRATION OF PESTICIDES 

datat that will enable IPA to evaluate its usefulness 
and the I-romnrisks involved. such evaluations, the 
adequacy of proposed labeling can he determined. 

General labeling and data requirements are set forth 
in IPA's rc,'ulions and guidelines. Appendix I 
outlines the data likely to he require(]. In addition, 
registration standards for specific pesticides list the 
requirements for each in detail. 

labeling requirements are adjusted to fit the 
pesticide lornlulation or product and sonic variation is 
involhed. InI general, labeling must be adequate, when 
follosscd, to provide for sale and proper use. This. 
includes directions lor use. necessary warnings and 
cautions and nec ar 'use restrictions. EPA's labeling 
requirenWelts are set forti in regulatins 40 CFR, Part 
156. and are suinari/ed inAppendix II. 

Pesticides which are registered are subject to re
evaluation as new ilforniation becomes available. 
IPA has established extensive procedures for review 
and application of current requirements to previously 
registered pesticides in such cases. A schedule for 
colpletion of such re-evaluations has been adopted. 

ESTABLISHMENT OF RESIDUE 

TOLERANCES 
When pesticides are proposed for use in a manner that 
is likely to leave residues on food or feed, a residue 
tolerance or other clearance is required. A tolerance is 
tile maximum level of residue which cart legally remain 
on a food commodity when it is marketed. An 
Exemption from the Requirement of a Tolerance 
means that any level of residue resulting from the 
registered use of the pesticide would be legal. 

A determination of Generally Recognized as Safe 
(GRAS) may be established for a substance when 
there is little or no concern over the safety of residues 

Pretnarketing registration is required under tile on food. Stlfur is an example. 
FIFRA for all pesticide products sold within the U.S. 
or offered for export, except those formulaled and 
packaged itt acctirdance with the specifications oif the 
foreign purchaser. Registration is not required for 
such exported products when the foreign purchaser 
has furnished wrieniacknossledgemet that lie under-
stands the product is not registered anif cauot be 
legally sold intile U.S. 
The procedure folloscd and tie criteria applied iii 

tie registration process have been subject to 
continuous chantge illrecent years. This includes 
several changes it tie law. issuance ofinuerous 
regulations, guiifelines and standards. siany pesticides 
previously registered for agricultur:l use have been 
cancelled or severely restricted itt the scope ofuse. 

Io meet current requirelents for registration. i 
proposed pesticide must he supported by extensive lest 

The residue levels in crops are determined from 
supervi/ed field trials, using various rates, numbers of 
applications, and intervals between last treatment and 
harvest. Safety is established through reproduction 
and long-term animal feeding studies, using various 
species of test animals. These toxicity studies 
determine tie "No Observable Effect L.evel"(NOEL), 
which is tile at which Itiehighest level chemical shows 
no harnful effect oiltie most sensitive test animal. 
flydividing this NOEl. by a safety factor of up to 

100 or more, an Acceptable Daily Intake(Al)l),isset. 
lie ADI) is considered to be well within thea mount of 

residue that cat he ingested by an average person every 
d fvr a life time without adverse effects. The tseofthe 
safety factor means the legal residue is at a level far 
below that which has any adverse effect on the most 
sensitive test animal. 
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TolerancEes aretustallv establisltci to c5cr rstsidits 
resulting fromn Iltse of1 ai spectlic pcsticitle on :1 

specific food comimoditV or Itroup it ilies.tito1t11 
They are set at miinuinum Icls to cmo r tie iesidtes 
renainitng from the pesticide use and \ell w\ithin sale 
limits. Ioleranes legall. apply to food co mlnuodities 
atsthey are marketed and do nto iecessai l\ ite lec tle 
level of residues remaining on food as it is catn. Illis 
permits etd'orclent ofltolerances it the iaiketl place 
where food shiptteits can be rcgtlated ;ittd contirolled. 

Itt the eslablishiltlet of tolertinces, IPA assutics 
that all of the otlod cotinittoditvNor which a tolerantte isI 
estahlislted wrill cotuait Iesitltles it the ttleratce Ii'\ tl. 
Seldom. il ever. would all of the acreage ofa gicin crop
be treated w\ith the sant pesticide and at maxitntt 
rater. Food baske t st rscs.s liicsso\ithitthclsl of 
residues ott h id are fa r he loss legal limits. 

USE ('I.ASSI FI('ATION 
The FIFRA requires that IFPA classily pesticides is 
"Restricted Use" or "(ttneral Ilse'. Most harti 
chemicals and iotie garden products used for pest 
control are general use products. I hey cani he used by 
antlote \\ho cin follow Iabel directtios. Ihowcver. a 
fe\% prodtts, because of' actte toxicity or other 
ha/ards, may require special care and attetntion to 
ensure that workers. the public, and the environtmetnt 
are protceted from unacceptable exposure. lhese 
products nmay he classified for rcstricted use. Such 
products can he sold only for Ise by ortit nder the 
supervision of a certified applicattr. 

CERTIFICATION OF APPLICATORS 
The certification or licen,ing of pesticide applicators 
under the FIFRA is carried out throughI a joint 
federal-state effort. The actual certification is done by 
state agencies following EPA guidelines. 

Certified applicators are growers or commercial 
applicators whit participate in EPA-approved state 
training programs in agrochemical handling tech-
niques and safety precautions, and pass a federally
approved examination. More than half of America's 
farmers are certified applicators. 

SUMMARY 
A clear explanation of pesticide regulation in the U.S. 
from a manufacturer's point of view is given in a 
publication entitled, Agricultural (hmicals: From 
I.atoratorrl to Commercial Lhel. prepared by the 
National Agricultural Chemicals Association. 

The legal and administrative procedures followed in 
regulating pesticides in the U.S. are very complex and 
often result in lengthy delays. The number of people 
and organiations which participate in some major 
decisions is quite large and the process is very costly. 
They are, however, necessaty for the safe and proper 
handling and use of modern pesticides which are an 
important part of agricultural productiin. 

APPENDIX I 
Data Requirement for Pesticide Registration in the US 
Data requirements to support pesticide registration
will vary dependent upon the proposed pattern ofuse, 

the clheimical ;tilt] toxicological nature of' the pesticide 
and the likelihood of exposure by mail, heneficial 
pltlnis or animals or other sensitive segments of the 
etlnirolllllent, 

. tollomtg isanioutlilifthe types ofdata likely 
to he required to support registration and enable EPA 
t determine what labeling is necessary. More specific 

rteqtirenletts lr a particular pesticide will be 
delinteated il a "registration standatrd." 

Product (hemistr 
IExtensive data oil the chemistry of the active pesticidal 
ingredienti and the formulated product is required. 

lhe guitdelittes for product chemistry data require
nstents are set forth in "Pesticide Assessment 
(Guidelines. Subdivision I), Product Chemistry", (40 
(TR. 158. 1301). 
1. Tests that may be required:

Product ientty 

0 Identify of ingredients
 

Staeillment of composition
 

e Discussion of' formation of ingredients
 

Analt'sis aul certnfication 

@ Preliminary analysis 

* Certification of liinits 

@Analytical methods for enforcement of limits 

Phu.%ial anid che'nicalcharacteristic's 

0 Color 

* Physical state 

e Odor 

* Melting point 

* Boiling point 

0 Density, bulk density or specific gravity 

* Solubility 

* Vapor pressure 

0 Dissociation constant 

e Octanol/water partition coefficient 

0 pHi 

@Stability 

Test substances 

* Pure active ingredient 

TTechnical grade of active ingredient 
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a 	Forrrrulted product 

Pl'rrri 'o /r r/'trorrrrrrr'rrr 

" Io idleitil\ tile migledieneits and their rclrilli\ 

pelcellilcges in tie pildu ct lri ,itlet t nrirltrturl 

rnd hibtliig purposes 


" Ill identity anlv chi:nrlical plrysicrl hl/alrds lo 

silltty cxalrrartirror ad Irditerrrliie a1proprrrt 

labeling |preclniornir\ Nlatntters. 


Rmie''rlo Irh',r~nri 
When tire r:oposd lrse i, rtpesticide caln relrsrrnlhl\ 
be exIected to resrth ill residtes ill m trr hor r .od Iied. 
tests rmurst he coiducted to slrr\\ %h ill lcxclol rex.idlrcs 
retlnin antd their identil\. File gtridelines for reside 
cherristr ' t atau rcqrrirrnrrs are set forth ill "l csticide 
Assessnerrt (itidelincs. Subuikis I l). Resiui e 
(teinistr\. (41 (TR. 15.125). 

ir,.x 
, 

Iiam rral be r1urqrui,"d 
* 	 Residtre studies 

Include field pi t studies irsurl ing tle use of tile 
peslicinte as directetd i liabet and collection of 
samples lotr chemical ana\sis 

* 	Aninml muetabrolismr studies 

* 	 Pilt rnt nletabolislr st iL's 

* 	 Analytical irrethrrot (lotr en rcement purposes) 

7.ni .%tilsiit'. 

" 	The crop oir commrdity which Iris been treated with 
tire pesticide il ttie manier prorposed in labeling. 
lihis includes timing of applicatioi, dosage rates, 
prehrr\est intervasi, or oitier restrictions ol the use 
which Will appear un tire labeling. FIxaggerated 
dosage teli ray be required is well is uintrerted 
cmontrols. 

* 	 Anatlysis is conducted t)m detcrmtine residues 
resulting iron tire applicatioin. 'IIls inclidcs 
residues rif tire parrent r ompounrd, metribolites or 
otiher breakdo\\n pruoducts remiring on the crop 
or c(mIlIrItoditV. 

Pla * 	 nt ind itniiirl Inclrirolisiin studies arle 
required to determtine tie lte of tile pesticide 
residues \within biologicil systerirs. 

I'pr inn I 'qihrol'mmlli'rma 

* 	 '10 rieterriliie tile lesels and identities ol residues 
remainiing o, cronp% or cti minloditics iront tile 
prmposed use ofithe pesticide. 

* 	 1Ii eornltia tile prlenlil lun/ars front expNrsurc Io 
tire pestile nantlrt.c In ixc srictv ()I tile residue 
Ie\els remainng mui tire crop or comitnmdity. 

loxicolog 
\'rrious Irihoritloi ,stdies \\itl test ;irirnrrs aic 
r,'ql ired for pesticides propoise(i] t registaitiolls. 

Ihtese tictt.cessr'V torerlaIbl ITPA it tilelriile tile 
risks iurised tdl tile irstlictillrs rn precilliti rs 
thtat ulli he taken ill hiantlinP and using the pesticide 
hI ardiitill. irnr-trr.l stllrirjs ;Ire retdtd 1r ts;ltlllte 

tire risk Iroil) n sll ptpion of irtnv esidltes tirirt triv 
rrcrrnri uil lod irrrrrr tile rise ot tile pesticide. life 
guiidelincs lot such tc'.t requhierclts ile set olit it, 
"'Pesticide Assessmnent Gruidelines. Risk Assessmrent." 
(4(0 (TR. 15S. 1351. 

rlniilc0tlgr v da lrl l mal.i'e reu'triril'/i 

* Acute lox icrlrgv studies 

a Stth-chrrric torxicology strdies 

• C'hronic toxicology studieS 

& MI rrtrge nicitv stirries 

0 	 Teratogenicity studies 

0 Orrcugerriciry sturies 

* 	 Metabolismi studies 

Wildlife rnd haqultic organism data 
L.aboratory rind or field tests inuvolig wildife 
species ie reqrrired if the proposed use of a pesticide 
%%uld likely result in exposure of' such species. The 
guidelines for wildlife rtid alutatic organism data 
requiremiens are shown ili 40 C:R. 158.145. 

7ists that roaY he required 

Avian and mamnulin testing 

0 Avian acute oral toxicity 

• 	 Avian sub-acute dietary toxicology 

• Wild mammal toxicity 

9 Avian reprodictiorin 

t alet 
Simulated and actual field testing -mammals and 

Aquatic organism testing 

* 	 Acute freshwater fish toxicity 

0 Acute toxicity to freshwater invertebrates 

e Acute toxicity to estuarine and marine organisms 

e Fish early life stage and aquatic invertebrate life 
cycle 
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life
* 	Fish cycle 

" Aquatic organism accumulation 

* 	Simulated or actuail fiehl testing aquatic organtismtis 

* 	 Ieeh'tieal grade of active itigiedlient 

" Typical end use product iormulation for field 
studies only 

Ijurpo~qe r requireoin1 

" To deternuine potential ia/ards to wildlife 

* 	 ]o tieasure risks to wilillile 

* 	 Jo label product to reduce risk 

Plant protection data 
Field studies requirted to enahle E-PA to evaluate 
potential damage to crops oi other beneficial plants 
are set forth in(40 (FR, 158.150). 

li'.%t., Mhaimay be reqoire/ 

Tier I 

* 	Seed gerutlinatiott.seedlig emergence 

* 	 Vegetative vigor 

* 	 Aquatic plant growth 

Iier II 

" Terrestrial fieldstudies 


* 	Aquatic fieldstudies 


7i'.t./AI/tII's 


" 	lcchiical grade of the active ingredient 

" 	lypical end-use product formulation for field 
studies only 

Specilic end-use product formulations for photo
toxicity studies only 

" 

Purposeior requiremen.s 

* To deternine hl/airds to target and non-target 
plants 

* 	To determine risk to endattgercd species 

* 	To develop appropriate precautionary labeling 

Non-target insect data requirements 
Studies necded to cnable EPA to cs.ltiate the 
potenutial risks to hetielicial non-targel insects are set 
fortli in (40 C'FR 158.155). 

7i.s,.i l uio.rb' r'quire( 

a Hloneybee acute contact toxicity
 
" IWild e@toxicity 
of residues on foliage (+) alfalla 

9 lloneybee sub-acte feeding stutdy 

* 	Field testing for pollinator
 
9 Actte toxicity to aquatic insects
 

At !e insect lifecycle study 

* 	Field study for aquatic insects 

* 	Predatory-parasite insect testing 

liI/.hsiioie.% 

Typical end-use product formulations 

* 	 lechnical grade of the active ingredient for the
 
honeybee acute contact toxicity only
 

Purpo.fi for requir'ments 

* 	To determine ha/ards and risks to beneficial insects 

* To develop proper precalutionary labeling to protect
 
beneficial insects
 

Re-entry protection data requirements 
Studies needed to enable EPA to evaluate the
potential risks to workers entering treated fields and 
establish re-entry intervals are set forth in (40 CFR, 
158.140). 

7i's.s iat tnai he required 

* 	Foliar dissipation 

* 	Soil dissipation 

* 	 J)ermal exposuire 

* 	 Inhalation exposute 

i. .Sisutance 

e 	 Typical end-use product ormnulation 

I'urpomo for reqolremiil A 

* 	 Jo determine risks to larm workers and others who 
may he exposed 
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" To determine duration of hazard potential 	 e In aqutic ,Lon-target organisms 

* 	To develop precautionary labeling including re
entry intervals and protective clothing directions Dissipation studies field
 

Soil
 
Environmental fate data requirements
 
Studies needed to enable EPA to determine risks to the * Aquatic (sediment)
 
environment and set appropriate limitations and
 
restrictions are set forth in (40 CFR. 158.13(0). e Forestry
 

* 	Conbination.and tank mixes 
Tests. Ihaitouty he required 

* 	Soil, long-termDegradation studies - lab 

" 	Hydrolysis Test s ). lances 

• 	 Photodegradation * Technical grade of the active ingredient or pure 

" In water active ingredient radiolabeled 

* 	On soil O Typical end-use product formulation 

* 	In air Purposeand requiremen s 

• 	 To determine the potential of a pesticide toMetabolism studies -lab 	 contaminate ground water 

* 	Aerobic soil 0 To determine the fate of the active ingredient and 
SAerobic soil significant metabolites in the air. soil and water 

* 	Anaerobic soil * To determine the ingredient's persistence 

SAnaerobic aquatic • To develop appropriate labeling, including precautionary statements, geographical restrictions 

* 	 Aerobic aquatic and disposal guidance 

The above outline of data requirements refer to 
conventional chemical pesticides. Data requirements

Mobility studies for biorational, biochemical or biological organisms 
proposed for use as pesticides are very similar. These

e.cading and adsorption/desorption 	 are, however, required in a tiered or incremental 
fashion and some of the requirements may be waived if 

* 	 Volatility (lab) warranted by initial test data and are set forth in 40 
CFR 158.165. 

* 	Volatility (field) 

APPENDIX II
Accumulation studies 	 Pesticide labeling requirements in the US 

The Environmental Protection Agency has established
* 	 Rotational crops (confined) numerous labeling requirements which are specific to 

the various types of pesticides. However. the general* 	 Rotational crops (field) requirements for all labeling are summarized below. In 
addition, a standard label format is incltded. 

* 	 Irrigated crops 
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I.AIII.ING RI:QO JIRIMINTS Of TIll! I IFRA 

- I'lacenilll i UbIe.nhel lement \Nhen Required ..........
 Co.en
 

Required Preferred 

Product tani p oducl,'il Ilmi panul ( e.'nlcrhro pancl 

(mp:n naen 
 All product% None Iolloto litot II revlstranl is not the producer, mustand .,ddr painel litrend he qualified by "Packed for... 
il labeltct "l)istrihtnci h)...., t'. 

Neicotntents All pioduct% ilNo 
 fltitn flrint May he in netric urts in addinin tn) 
panel or end U 111111% 

of label Itx 

EPA F,1.No All priducts NoI Front panel Must he in siilar type siie and run 

parallel Itoother type 

:I', Re.t.No. All pro)ducts Ni' Iront panel, immntediately May appear on thec-,,;tainer instead of 
belore or following NoReg. the label 

d i r

Ingre nt ts All products |'ront panel Ihmmediately following, 
 fIext must run parallel with otherstatLmnent 
 product nane text on) tlepanel 

Pounds gallon Liquil products Front panel Direct below the main
 
statement 
 whcre dosage ingredients statement
 

goisenas lbs.
 
at unit area
 

Frot panel All products Front panel All front panel precautionary statementsprecautionar 
must be grouped together, preferablystatements 
blocked 

Keep Out of All products I'ront panel Aboc signal Note type sile requirements

Reach ol (hildre 

(child :iaard 

word
 

warning 

Signal word All prioducts Errnt panel Immediately below child Note type site requirements 
ha/ard warning 

Ph)sical ir All prcssuri,/cd None Same as abose
 
chemical hatards prolduct,. otrlihc
 

wsith pointflash 

under OUT"'I 

Restricted use All restricted up center Prelerahl) locked Includes a statement of the terms ofstatement producls nI Iront restriction. The words "RESTRICTED 
panel USE IPESrlc II)E" must be same type

sie as signal word. 

Misuse All products Immediately 
statement fillowgng statement 

iof classificatin
 
or ahead of
 
directions flr use
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Placement on labrl 

Label Elemtient hImenrequired .... ... (omments 
Required Preferred 

-
Re-entri All hi thedir-cioos li nitoiliiels ali- fiiuse 

stiltlen clilmliiiisiii.15 liii Psi. staiciielt 

apart alid clearlyStuiraLgalid All prodlcts lin tie dirucliols immcditelv hhelore specilic Nilist he set 
,

tispaisal Slii-clli otr use iductiiiis Ior isC or at lhc eid distimguishahle roin other directions 

of d irccliors lor use for use 

NCie Nitric 	 Ma hiein mtric its %sell as US units)irectlois All proldtiic 

lmmruse 

Skull & crioshons All proulcitis I int pnllel BothIn close proxmlit to 

anidu irds \slidicli ( illegol 'gill "orld 

POISON (in red) his'd ioril. 
I hi d oIlt mll.
 
Ilnhala~tinl .
Io|ic'll 


ll protliici I-ront 

practical In Categories frontpanel for all 
ircailenit I. II. aind Ill unless reler'lml 

Staltemntii ol product, ( I pniel 

sialtenit is used. 

Others:Grouped
 
, iIthside pamcl 

Slilte ticls'|l 

Relciral All priotcs l-iillI ,inl 
silIlteent "i here preciillilnir 

Iaheling appeali
 
I1 letr lhan lritin
 

p.Iiuel
 

Sitle h ck pmiel All priduucts None' op or siW- Must he grouped under tihe headings in 

precat; ooii.,i, minh:ck panel preceding 8A., Il. and IC: preferably blocked 

statlcitieiit 	 direclions Ior use 

Ila/ialds Iwi All products None Sallne u ahow Must he preceded hy appropriate signal 

hulliia% ailld Ill (aiciirics word 

dihincsicamutals I. II .d Ill
 

I1i i Nuone ashoe 	 includenuIcuIuIuIL'IlIAll piuuduucts Sulnc itne LiironniemClal haluard, bee
 
Il/lrd, caution where applicable
 

)I SC U SS ION 	 Q. (Mr. S. (;oma), Zambia: Requcited the speaker to comment on the 

Q. (Janice Jenen), All), Lusaka: Inquii -d from the speakcr 'hclhcr resiewablc pesticide scheme referred to in the paper. 
o

the marl.t-hasid sursy icletred to ti [he paper ":u%.pcr:,isc. A. (11. Afford): The scheme has been olcrati-e since 1975 and some 

A. 	(11. Alford): FI'A takes samples from nmterials on tnarkci and action hastakeni place which includes cancellation of registration 

carries out analysis atiul publishes recommenlationtus, (iil soic chemicals, or putting soinicunuder restricteul use. 
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INTROI) UCTIONThe problem of pesticide poisoning in Kenya
continues to cause grasc concern iothose of us in tie 
medical field and no doubt It other groups of
informed opinion. I he hollis\ing story which 
appeared in a Kenvandaily in 1985 illustrates the point: 

A prominent Machakos businessman. Mr.
Joseph M atiso Ndolo.has bec touid dead in his 
shop building. 

IHis body vas discoercd in i room next to a 
bottle of soda anid ganialox, air insecticide used 
against alnimal licks. 

Mr. Ndolo had disappeared from public icw 
for two days. Illsvoutnger brother recently
sustained pangiiand axe wouiirnds after being
attacked by thugs and is recovcring at Maichakos 
hospital, 

Police and assismant chief Musyoka ofuhliis 

the area had to break into the room atMiswakani market to remove the body. 

Mr. Ndolii had shifted his family andbelongings. including cattle, iusehold goods
anad shop ware to the htnic of his in-lims. 

lie had alIso Sent them a note shich said: 
"Kit al/ri na ul)uA i.s1ah(a'". The [tle is now 
with tIle pilice, 

This type of report is oinlythe tip to tie iceberg.
Sceptics may well say thlt t mft(,se s,fo are bent on 
taking their owin lives will do so irrcspeclive of the 
presence or absence of pesticides. Many iofus in 
medicine do not share that view. The availability of
the means and the high chances of succeeding greatly
abet tile occurrence of such incidents. Althmugh we 

cannot dels deeply into suicide as an aspect it

forensic psychiatry we c.nnolt afford to ignore the fait 

that reducing the chances of acquiring pesticides,
particularly tire highly toxic forms, may well reduce 
the incidence and prevalence of pesticide poisoning

and the mortality and tmrbidity associated with it. In 

such considerations we are iot necessarily party to the 

ritoral
implications of suicidal tetndencies. We are 

lainily
interested inpiescmting their ccurrence and 
miniili/ing tilechances ofsuccess if suicidal attempts.

We, in mtedicinc. are howetr riit blind toIl le aclt 
that Kenya and iiother Eiastern and Soluthern Africa 
countries have ecmmoies ",vhich are predominantly
agriculture-based. We thercorecciiiiiot discoiurage tile 
use of pesticides, as such an approach could well be 
Ceititer-prid uictise. Indeed, in very recent times,
Kenya and tan/ania. antong other Eastern and 

Southern African countries, were nearly ravaged by 

*IaoluN'l nt.lIuroI.th Ir+It7. 1985 

armyworms had it not been for tle timily avatilability
of pesticides. Ihus pesticides have a significant and 
beneficial role to play in iiintaining the right balance 
in the agro-ecosysteni. and probably more inportant.
in sustaining the economics and hencc political 
stability of countries which depend predominantly onagricultural out put. We. in agricnture-dcpendent
countries. nesrtheless, would do well to restrict tile 
use and availability of these dangerous and lethal 
Conpouiinds. Ihis is to the advantage of niot only the 
consumers bul al:; of the manufacturers. Main
lacturers benefit because the developmen' of resistance 
to pesticides is less likely with controlled use of 
pesticides enabling them to produce tie same 
compounds ata reasonablecost. Restricted availability
of toxic pesticides lessens the chances ofaccidental or 
deliberate exposure. 

MAGNITUDE OF PESTICIDE 

POISONING IN KENYA 
A look at tire case report forms of theemergency units 
of fospitals in Kenya shows that pesticide poisoning is 
a frequent cause of admission in many of these 
hospitals. Most of the cases admitted under such
 
circumstances are secondatry 
 to acute exposure to
pesticides. Exposure leads to a variety of symptoms

which deteriorate very rapidly leading to coma 
and
 
death within 24 to 48 hours unless there is swift and

appropriate intervention. 'his rapid action seems to
 
encoruage tile use of pesticides in suicide attempts.


A less lramatic case is that of the occupationally

expoised agricultural farm workers. These people are
 
at an increase:d risk of developing long-term adverse

effects. They osuallygive non-specific complaints such
 
as gcn,.ral malaise or asthenia. Safety guidelines given

by the manufacturers are particularly important for
 
these people. Unfortunately hotweather conditionsdo
 
not always permit adherence to the guidelines and

solmetimes they are carelessly flouted. This could be
because ofthe lowstandard ofeducation ofmany farm 
workers who are generally unaware of the risks
involved in the use of pesticides. This is particularly 
true of labor-intensive large plantations which rely 
very heavily on semi-skilled or unskilled workers. 

lThe third level of exposure is tie chronic low 
exposure orincidental exposures of the general public.
This is olten inthe form of pesticide iesidues polluting
the environment contamination of water supplies not 
only adversely allects marine biology: it may also 
induce conditions Iavourable for tite development of 
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in man as%alions liiut ofcancer and tther discas'., 
eter which dependent tihe 

polluted Lit'tiinent or their %eryv 
%%ellas aninlmals are ott 

sorstial. Pesticides 
%%hich are strotgly adsorhed insoil.schit as lie 
chlhroria/ine let hicides. arc kino it to hase a railii 
long lasting elfect. Agents hicit lime -thigh leaching 
index arc fairly ed ania.%rapidl. cluit pose danger to 
maine agroecos.silni which ma.. inttrn1 allct mat 
directly irid rectly. 

PSTICIDES COMMONI.Y IM PIICATEI) 

IN POISONING IN KENYA 

Pesticides used in Kenya inchide insecticides. 
aearctides. herbicides, fungicides and nieniaticides. 
Some pesticides may have more than one role. For 
instance MIRAI or ISAZOFOS has broad spectrum 
activity against netatodes which inlest the rotis of 
plants and a good efficacy intie control of soil insects. 
'Ihus as a nematicide. M IRA I. controls endo, scni-
endt), and ectoparasites while as aininsecticide itis 
recommended Ior use against Coleoptera, Diptera, 
Ileteroptera, lomoptera. ILepidoptera and Ilyule-
noptera. Hience a rigid classilication of pesticides is 
probablv not of nuch 'adue. It is therefore probably 
inire useftl to consider compounds oi ainindividual 
basis. 

The pesticides which are comnmnly associated with 
actie exposure in suicide in Kenya inchde GAMATOX, 
ainacaricide, as in the example cited above. arid 
D)IAZINON. a insecticide of the organophosphate 
grotp (AMAIOX poisoning is tot common in 
urban areas bitlmuch more frequent inrural areas 
wihere tick-hirn diseases are a constant threat to tile 
liesitick industty. DIAZINON and related organo-
phtosphatc potstining. n tie other halnl, is extrenely 
commotin i tha areas. ISAZOFOS or MIRAl is 
anitlier example of ainorganophosphate insecticide 
which is basically applied as it systematic soil 
te maticide. BAYiON which is antorganophosphate 
coipot:ld containing PROIiOXUIR is a widely 
a\ailable insecticide iii the form of emulsifiable 
ctncentrate and is basically a hosehold product 
wlhich iscointonly alnenableIto abuse in either suicide 
or attettpted stticide-resulting in high niortality. These 
are avoidable risks vwhichcould be mitigated by 
restricting the availahility tf these toxic agents. [hese 
and Ielated agents are, alter all. much more toxic than 
some stritngenitly controlled pharmaceutical products. 

Pyrcthroids such as KI I.LTGX are widelyavailable 
iii Kenya its sprayahle insecticides and are much less 
dangerous than the organophosphortis compotnds. 

IARAQUAT is a ctmmonly used hut dangerous 
weed killer. "1his herbicide ischemicallya dipyridilium. 
it is very toxic in tlie concentrated liquid form as 
supplied to farmers and horticulturists. Its poisoning 
isassociated with high mortality in spite of its unique 
property of being inactivated by contact with soil. It is 
available iii Kenya as GRAMOXON . 

APPROACH TO PESTICIDE POISONING 
Many fatalities through pesticide poisoning happen 
either because they have been inlcntionally con':ealed 
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or because of delays before medical intervention. 
Many oithese cases are encountered in inemergency 
situation followihg acute exposure; and the nature of 
the poisoning is usually not known either because of 
fear of the legal implications fottile victim or because 
the next of kin ate genuinely uncertain of the poison 
that might have bet n involved. The tendency to decant 
pesticides into soft drink or wine bottles makes tihe 
identification of tiie pesticide involved in a given case 
very difficult in tclinical setting. 

CONCLUSION 
Pesticide poisoning is a serious problem in Kenya in 
respect of its magnitude a ndioutcoie. Measures 
shtld he taken to increase public awareness of tihe 
dangers of these compounds. Further steps should be 
adopted to restrict tile availability of pesticides just as 
is the case with phtarmaceutical products. Pesticide 
manufacturers should be encouraged to give full and 
accurate statements tot the safely of their products. 
Iighly toxic pesticides should only be used tinder 
close supervision by individuals who either have some 
training in toxicology or are conversant with the 
ha/ards of these compounds. The use of such 
pesticides as household items should be curbed. It is to 
be hoped that greater attention will be paid to the use 
of alternative methods of pest control such as the 
sieriiiation tf insects which is ctrrently largely a 
research activity but whose potential is tremendous. 
Other forms of integrated pest management such as 
the application of control by ve.rietal resistance, 
nanipulation of insect behaviorand hiological control 
slttuld also be seriouslyconsidered with aview to their 
adoption and implementation. 

However, pesticides will continue to play a 
significa It role in pest management fora long time to 
come, not only in Kenya and other Eastern and 
Southern African countries, but throughout the world. 

GENERAL DISCUSSIONS ON THE 

PAPERS 
t)r. R. Neeoor of Mauritis asked IDr.Ohel whcther tiehad any 

statistics Iii the r tality morbidily regard tound with 


pesticide poisoning. Itwas answered that Kenyana Hospital,Aga
 

Khan and athird hospital inNairobi have thefollowing statistics.
 

of actual
Kenyala 1-2 cases pesticide poisoning daily 
Aga Khan 2cases ofconfirmed cases weekly 
I case weekly at the toad Nairobi hospital. Usually 
organo-phosphates are the suspected poisons. 

Questin on whicther tir. Obel'sdepartment was itnvolved in 

registration %itasasked by Mr. (osse ofGIIFA. Itwasanswered 
that I theDirector Diseases of Ministry ofof Vcor-Blorne 
Iealthwas a itmbether ofthe Pcsticide Board (if Kenya. Mr. 

corr thatKibataof Kcn ,a. ,icld there was %cry little 
inforinatio tin for illiess. lic howe.cr saidpotsons restsi hle 

thai diaotte ad paraqual were anilng Ihese. 
Mrs. Odlpo olKenya asked %htyduring their lieldassessicnt the
 

department of ensironntintliund thut there a crea ilotof
 
filsclwarriges aUltng wnien in rura lrtnuing areas nd wondered
 
ili":. ,asdue to pesticides. IDr.Obtl and Mr.Alford indicated
 
hat tI sot.e sttluics done lscherc, pesticides hasc been
 

implicated.
 



Toxicologic and Human Health Considerations of Pesticide Use 
(Do Subsistence Farners in Eastern and Southern Africa 
Know Enough to Protect lheimselvcs?) 

Dr. John E. l)i I%
 
l)cparilnii t AllI pillcioioi i nd lii
aid l'ihlic I l 

'l i IsrsI\ aIIl%iilii. Sclool II % Iciciji
 

IForida 
IUSA 

I shill atIItempt toIpI i Il ',l sti, u oI o\l It and I h¢ Ipid+'li(ilig. l P SIiCidhS. C'liniCalIOf 11nd 
hniiiai helallh conidcrallins in put ividi us and tile Ioxiologiial Aspects i1' PIslicides. First Aid. and 
;IgrOlIl.diC;ll. i.lppl~liICIh h\ fir"st 1I¢,L-ll1ll ;111 IPc licidc: M olllolrillg, 

as r\se I, t l ihtoixicologic . hicalI Irpohlniis%s anld 

continected s\ihl iiotd ern .ri practices.
pestiid s 
Subsequently I \ill propose ani lgroaii'edical (FNERAI TOXICOLOGY AND 
approach to pestc.idcile Inaiageient, %%h Iroihich %%i' t liA 
Consortium ot International Crop PIroteclion ha IHIUMAN IIEALTH CONSIDERATION 
long adsocaled heing o11 oLtih i . it) the I hse s\ill he resies.d il accordanci'e with theas am 

prohl ciii posed h tlhe chli al pestiu dtCstlileh . 'C\pi is,l'r cdt ig- i i'Js I.,h\uin iil JUri' I.
 

[he two presentations. therefore. are clously rilated Ilie ihtrcnicntiined clilssification ot human 
and hopelulll " \ anscr hiithluu.ghli-prosoking pesticide ixposure permits .'\aluation of potential 
seeoIndar\ question% (it thi possible ha/ards to the ad\rse liealth .ffects in a population on the hasis of: 
subsistence farners iin Ih region. and ti potential of desciipti\, iand toxicological Ioffeatures clinical 
the agrounedical approach in lilling in sone ofthe gaps poisoning: the epidemiolgical study of' tihe iectipa
in remlOte areas \%Ivic doctors ai. iit readily tionally exposed (has ing as thegoal of such studies ti 
asailahle. ii\esigation into tliuse aiserse iealth eflicts which 

Ileause onl aniio cri\ will he p ossihi' 0 itlliin are thli restilt of lhronic. lonlg-teirm cxpostiure to 
these tiiiie lranies. I \otld like to stigget that those indilidual and multiple mixtures ol pc lictiile anld or 
who hls, iainterest in Ilie health prospect o pesticitie thlir solsint,,: and thle inestigation of incidental 
milanagement might %%ant to ol.tain Inore inlornmaltio Iillilln eI'posiUre to pesticides al i he .tiolog. o1 tlie 
Ito tlie accoinpinving Inanuscript 'nliitled "An Agro- pesticide "pollutogran'". 

tmedical Approachit pesticeide Manageteli'. copies The term "pollutogram'" is selected in preference to 
of \\hich are asailahle. So me chapiers iih more hody burdens for it dhescrihes external pollutiotn ol 
fully address Ihe Itopics touched upon in this enirtinental chemicals, particularly pesticides, that 
prese talion iniclude: Who (iets Poisoned and Why? can he found in adipose tissue, seruno. and mother's 
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milk ts well as tile urine. Such studies embrace the 
sources of magnitude of' exposure Iron Ihe persistent 
lipophilic organochlorine pesticides, and the aklyl 
phosphate and phenolic urinary metabolite profile 
that may he sustalined a.isaIresult of inidlenl. exposuLire 
to organophosphate and hlcarhanIateinsecticides. In 
contrast to the lipophilic organtlchlorine pesticide 
body burdens, the latter urinary metabolites are 
reflective of a short-term exposure to the afore-
mentioned group of insecticides. 

Population at risk 
It is important to understand which groups of people 
are at risk from pesticide poisonings, as a result of 
modern pesticide usage practices. Obviously. the 
occupationally exposed person isat special risk for lie 
or she will fit somewhere into the pesticide chain of 
production (see Figure 2). 

This extends from the site of manufacture through 

occur in either organ. 
In nty IN. palts ol Ihe %%orld besides httniall 

poisoning, cotnsideration lust he giVell to animal 
poisoning a" ). hecause serious economic loss can 
occur if agricultura livestock are actually poisoned hy 
pesticides. 

Since 1945 some 1.5(10 indikidual compounds have 
come into use as pesticides atnd these chemicals have 
been tlfered fIor sale atd application in about 35.000 
to 40.00 different iormulttions. Iowever, onlyabout 
150 of' these chemicals are widely used. 

HAZARDS OF PESTICIDE USE 
The hazard of a pesticide its potential for producing 
injury - depends on: theiinherent toxicity oftheactive 
ingredients; the dose and/or concentration of the 
pesticide: the physical and chemical properties of the 
material; the route ofabsorption of the chemical; and 
the duration of exposure. 

FIGURE 2.
 
PESTICIDE CHAIN FROM MANUFACTURE THROUGH USER
 

Chemical - . Mlanufacture 

Intermediate 

Retail -(Repackage)< 
Outlet ' (transport) 

(User) --. >.(Applicalion 

formulation and transport to the farmer. lHere the 
farmer or his applicator, who may be using a spray 
ring, a backpack, or nmaybe a helicopter or fixed wing 
aircraft pesticide applicator, will be exposed during 
the application process. h-e/she or their assistants will 
also be at risk of serious exposure during the mixing 
and dilution of the pesticide concentrate before it is 
applied. 

Once the compound has been applied exposuie may 
be sustained by people in the field. These include: 
cotton scouts, who may be in the fields ascertaining the 
economic thresholds of pesticides being sprayed on 
crops it) ati integrated pesticide management program, 
or the pickers and harvesters who have gone into the 
field too soon after application (picker poisoning). 

Apart from the occupation category, pesticide 
poisonings are also problematic in the home setting 
where, of course, the child is at special risk. 

In addition to systemic poisoning, toxicology effects 
may be localized to specific end organs where the 
exposure has been topical. These are primarily found 
in skin and the eyes where a variety of lesions may 

Soh ents. cla)s 
(oitai ners 

- (Iransport) - Formulation 

Warehouse or _ (Transport) 
Whok'llt outlet 

-- treakdown 

Thc dose (amount) of pesticide taken into the body 
is the most important factor in determining the hazard 
of a chemical. A small amount of some pesticides may 
cause severe illness; large doses of another may be 
fairly harmless. Pesticide concentrates are the most 
hazardous form. Persons workingwith themareat the 
greatest risk of getting a harmful dose. 

The physical and chemical properties of some 
pesticides make them more hazardous in certain 
situations. Parathion, for example, changes to'a more 
toxic c!emical (paraoxon) at high temperatures. 

The three possible routes of absorption are: 
ingestion - the result of accidents or suicide or 
honicide; inhalation occurring mainly in confined 
spaces (warehouses, pesticide tanks) usually causes 
less serious effects than ingestion; and dermal 
absorption, the most common method ofoccupational 
exposure. 

The duration of exposure is another factor 
determining the dose absorbed. Brief exposure to i 
concentrate could produce effects similar to longer 
exposure to the dilute pesticide. 
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OCCUPATIONAL. EXPOSURE TO 
PE STIC II) E 

Ilealth effects of chronic iong-ternm expo ure Io 

pcsticrilc, arc t scond ai a of gciil' ll public 
concern. lihe area is ccrtairik in need ot" expanded 
:c~earch, bcca,ci douht still C\its, a, to tile ,,alety of 
long-term cxposurc. 

Numcrouscpidcni oihgic stuics ha\ccncounduc-
ted in the occupationall\ c.\p,,Cd. aInd chu.llicard\ clse 
health ciccs ha\c been notedt chic is during tile 
prccss ol nuanirriacture oft inglc groups ull pesticides. 
Such eti tics i ncurogical and ,,euriohclraioral 
disasc .. rc :lls obhcrh'il during the oilionand 
excessi'.e cxposure sustained during lhc nianulacturc 
of Kcponc" ili ilopecll. Virginia. Mail%. wonrkers 
demnnstratcd iipsoclnrui, a finding which was 
correlated wi.l blood Kepone" ]c'\ls 

Another exarnpl' \%her i spccilie ,.,horse health 
Iecot \'aS notcd occurred dturing ItIe ranufct rc antid 

torimulation ofa fitat soluble organo phosp hate-
leptophos, air insecticidc w'hich had earlier hccn roted 
ti cause hind-quarter paralysis in buffalo in Egypt. II 
the United States nourt)ogic discase waitsictilied iua 
Velsicol plant ruaniulacturing IcptophoS in HIouston. 
lexas. where sc'cral wuorkers sustained chronic 
neurologic disease sromewhat resembling multiple 
sclerosis. 

Reproductive adverse health effects have Ieen 
found during the application of dibrrnmochloro(pro-
pane. Male sterility was recogni'ed a's a result (f 
occupational exposure to fis i rumigant. I his ad.ersc 
health effect resulted in its cancellation in the Uinited 
States and subsequent follow-tip of the exposed 
wirrkers has suggested that tre testicular effects were 
reversible. 

Cancer risks 
Mabuchi and his colleagues carried ot an epideiin-
logic study wherein they demonstrated in association 
between occupational exposure to inorganic arsenic 
and lung cancer. This evidence was particularly 
impressive since there was a suggestion ofa dose effect, 
*1lie relationship of pesticides to cancer is the subject of 
continuing research, controversy and concern. Many 
of the pesticides which have been widely used in the 
past. have been shown torbe carcinogenic i the basis 
of animal testing ,nd or short term in vitro 
mutagenicity testing. In the United State.,,, several 
pesticides have either been cancelled or severely 
restricted because of am oncogenic trigger. Toxicologic 
data rather than epidermiolgic has usually provided 
tie evidence for the cancer trigger. 

Itis always difficult toextrapolate cancer risks from 
mice or rodents to man and good epidemiologic data. 
is more convincing because the risk in humans is 
measured. However, epidemiologic studies of pesti-
cides for canrcer risks are complicated by shortcomings 
in human exposure data, the multiplicity of pesticide 
exposures, changes in pesticide-use patterns, a rapid 
turnover of employees and the latency of carcer. 

In spite of these difficulties, hosever, in the last 
decade. a si/able birdy of epid eriolngic data ha 
appeared in tire medical literature which is beginning 
to contribute to I better understanding of the 
carcinogenic risk uof these chemicals. Most have been 

conductcd in tile occupatinnally exposed and cites 
aie been pro'idcd in casc reporls, crlss-scclional 

stuite. c is-cirtiii and co or t uies. 

Ipidmiohlogical studies of insecticides 
- Retrospective cohorl studies 
Inu 1979. Wang and MacMahon pointed out that 
although there hald be see rial clinical studies of 
,..irkers occupatiornal.'ly exposed to ilrseclividcs, these 
\;ere generally hitcd ton small numbcrs, aid had 
in'\oihc'd cliuical and lahratory examinations. They 
com ented oil thle aclt that csscrrtiaIlv no data could 
be lud oiln tie loug-term rnortalily (ifi exposcd 
\\trkris ther than their slud il workcrs during the 
llaulacttlilg Of chlordane i'lerd llCptachlOr. 

IIle Study was a cohort stLyiv of' 41)3 '.hit male 
'orkers enpoyed in tire rnt iacture ul+chlordane 
anrd hcplaclror wino had worked for more than three 
Mniths during tie period of 1946-1976. They found no 
o\crall excess d cathus fror canccreven iu workers who 
had woirkcd for 20 yin rs nr more. The 12 lurg cancer 
dcatiis obscr'cd exceeded the rine cases expected but 
the difference was not significant. 

Epidemiologic studies of herbicides 
(Ca.uu-rc1ort.%:'I lie first indication that occupational 
exposure to phenoxy acid herbicides might be 
associated with ;urincreased risk ofsoft tissue sarcoma 
was described by Ilardell in1977. I-e discovered that 
five of se'en patients with malignant mesenchymal 
turnors were forestry workers with confirmed 
exposure to phenoxy acids. The remaining two were 
indirectly exposed to these compounds because their 
'.ork invol,.ed clearing phenoxy acid treated areas. 
S oft tissue sarcoma was not lie only type of 
malignancy identified in Swedish workers with 
herbicide exposure. In 1979, lIardell described a 
histologically confirmed malignant lyriphona in a 
patient who had in immense exposure to phenoxyace
tic acid. In a pilot trial, Ilardell and Sandstrom (1979) 
reported that 14 of 17 lymphoma patients acknow
ledged exposure to phenoxyacetic acids and chloro
phenols. 

Case control studies: liardell's case reports (1977, 
1981) suggesting an unexpectedly high frequency of 
mesetuchymal tumrors in persons occupationally 
exposed to phenoxvacetic acid herbicides prompted a 
case-cirntrol study of solt tissue sarcoria in 
forestry workers exposeI to plieoxy acids and 
herbicides (Ik, rdell and Sardstrom. 1978; 1979). 
I ire relatiye risk of cx posure to both 
phenoxy acid and cbhroplenols was 5.7 (97% 
confidence interval 2.9-i 1.3) and cblorophenols alone 
6.6 (95(7 c.i. not stated). Only two patients and two 
controls had been exposed to herbicides not 
containing TCDI)'s so that ttie observed Relative 
Risks obtained for chlorophenoxy acids and chloro
phenls and 2,4,5-T contain chlorinated dibenodio
xins as an impurity. 

Eriksson, ei al. (198 , nducted a sinilar case 
control study in souther .veden; 110 men aged 27
75. diagnosed as having soft tissue sarcomas between 
1974-1978 were matched with two controls per case. 
The soft tissue sarcomas included 33 Icionyosarcomas, 
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19 mi.tliglnat fibrois histioc¢'ovomas. 15 lipsarctnmts [he concept oi total body blrden ol pes ticdes was 
and 9 leuragcci. sarcomas. list intoduc sctl *.'alter Ile occutll tc )fhot(r 

Very similar risk factors s,,crc obtained Irmtilbs, Ih dild hiltitalt..Xpostreto I)111, which followed 
study olfherbicide e\poseld %rkeis trot South its lisill Wold \W;aII. Sholl the Vecogtia+ll,ort ll' 
Swedetn. Ilie reliitJs r.isk Nton both t .pes t 
herhicides %%as 5.1 951' c.i. 2.5-10.4). I t lte s 
colncluded that i icil [)itv heiaC\pllire to ahent~\ 
conrihitor factor it Ihle (¢\,etpcint tJstilltlssiti 
sirla11MMiff that the risk is nti1 limittd ILLplienloL\\ 
acids that itay c.'utIill .hhotintated (ihll/oi/to\ills 
and chloriniated dibetiitoura ltsfo the telittisc risk ltr 
exp smitre to itLtll-dsitxjn conttalining hthicides \,as 4.2 
(95 c.i. 1.3-14.5). 

Later itt 1981. llarlllel a/, otud inctcascd tisks tt 
ttalignntll ym ill e ixpseIdtoheIvtphttitia rolkl,s 

phenloxyaCLetic acid atisd ChlIrL0Ltt[10 herbCiucdes. 


('onclusions 

Il this reviev of fhe f pesticides. %%
epidemitlogy e 
limae loottked at sloie o the chronhie chts hmscssIii 
been dicumtnctted, '\ideiice suggests lhat i aariety at 
differettt diseases might be assitciated \ itli loltg-terill 
occupatiotal exposure tii pesticides. Willi the 
exception of inor itie arse1ni itnsecticides, the tatit 
are presentl% instlficiet or the cs'aliati t i (tlie 
carcinogenic risk L intsectiides. 

With regird to herbicides, se'eral studies tf 
railroad, forestry at agricultural ssiirkers itt Sssedeti 
provided litmited esitetnco a carcintogeinic risk hott 
Occupatoial expislule to tie phclnox\acclicacids atnd 
chlorophlenol Ierbicides atnid 1(1)1). stt tissue 
sarcolmas atid tiiaitliglt lymlpllotlmas arc. tsso types t 
Ciclet'I itt Irigett ti si I't Itr llpdetllilhlogie 
studis. 

Coggonand Acti'soL (I9821 hast reeit lyrc Je\ssed 
the question ii1siethcr pi:iio\\ hcrbicides%caiuse 
cantlcer it ii, iiand coniiluitde thtat lIlthrict ,arch is 
tirgeittly teedesd tuic, iittrm or relutle tlie assiiciations 
both polsitis. anttd negatic % hich lhie beet 
demnonistrated intlie Sea.'dittlalitase ciitlrtl stttdics 
a , , bsersations itlliotng s.lk..s cillpio.ved itt tlie 
tt.,. .ctiuriig of thtese proiducts illthe United Statcs. 

Il Ile tn eantimne. the lssan for agronedicine trum 
th ec epidtniohogic studiets is clear. [le toal pitltire is 
still not geleerallv kttos'n and is still tntoldigt. Ii these 
circulmstacits ooeill sill question 'Iltactthat ;Il\,%l Il 
excessive exposure is mmisarrantit.d, attd gotodut 
agrolL'ted ictl]practice's shuliid strise t minliiiJ 
expositre. 

INCI I)I NTA I. E'X POSJ R ITO 

PFSTICII)F+S AND ASSOCIA FE) 


HUMAN MONITORN(; IGPROiRAMS 


OF 1OIDY BURDENS 
[lie third h\eelof pesticiic expusure is lhe result (tf 
iiitact silh traceLaluliits il dittercrlt types it 

pesticiutes inisur \er\ day ,tis irumiotelt. I h¢ies traces 
iire Contattined itt ttiut. ilter. ;ir, hulsuu(ldist.clothitig. 
anld ,i\aricIv ot iilhtr rmaterials. loid is thotughi to he 
the naini rtlite to expostre., bilt tor certain pesticides. 
domiiestic expolsuire from11 residues illlI(uise dils is alsti 
Jlnporlll
 

fit. milk. 

shols Ii of tal Lrtgantochllrin
 
tf I)1)1 iill ntother, blood and serull.1 
bol hosi ithecr tbohle 

pesticites iset idntilied. I Icse sere later hollwed by 
the lectigniliti oft otlhe pesticides and ofsi their 
mltetabolites. icllilis olt Iinlitlntal c.\potsirc Itithe 
less pirsistent pestitides. such ;s the cat banhatles and
 
Lurgaltiphlosplhatc in,secticides.Mestab,olites atf Ithese
 
cmtpLuldts were1r+easil v deteclted illthe of tie
ii t 
exploseLd ittis.idt;l and the U.LS. geitral popltion. 
Sine the oicalLl 11(0 pilttilitt coefficient tf Iost o1 
tihellllilicslollhi t Iti +,i\psrelatiscl~vl\os.l pcxpiltlr.
 
thithese pesticide itawas illested b.fte excretinti ott 
mttetabtlites iti the miinte Ir aoil[ 24 to 48 houts 
Itllitlig expLslire. In clltlltast. lherltot.l , to lite 
liphtlic peoslcdcs the iti it\ ttteLbLtlitc e usually 
Jtdicil..is xtllipsiilslvantnd serciertherlore.Ltrecetit 
of littlited plletlUtii logi.e satie its biological ills[rtitlints 

oL LiL g-teitic.xptlsiire. 
,\satll Ite.'altncthlsds itsC des Ihpetd, liver file 

.cii s. the \lit. oclitillicils \Itilh caillbe idctttiliet
 
itf the tissule (it an1acr;ie person. I\in intoar
 
indtrtial sit*\iy. hao', ra\ if ctntim sl., l.ilt solible
 
lipuiphilic fluid,,el.ic cassil, aid, inftct, inalmost
 
every tissue o th humnia htidy. Similatrly. alkvl
phosphate and pheuolic ilsect icides are readily
 
detected itt the it ciage U.S. citi/cit. Itis veritable
 
"stpollutsogra+tt'" ias not beeti shownl to provide
 
evidneitecoifdstisets.beiigigrttllhl letstisureof thesmall
 
expitlsues thtat arc uhiquiols ill otr iodern
 
emiratniient. li spite of this, however, their
 
rectgniion it the U.S. gctnetal poipulatiot was one
 
factor w\hich illpitrl contributed toward lheir ultitnate
 
calellationt.
 

Funtliol of testicide residue dati in humatns
 
As has becit ientioned, the htumttanl "pollttogranl" is
 
reialltly a Ilciasure iof intcidcntal exposulre., alid this
 
wats the itiitiatl goal tf internationlal pesticide residue
 
stutdi s. (O.ce it hc'tane appitreit thtt there vere
 
e,,rat a pesticides were readilylipophilic which 


detectable illatipose tissuec of the dilferetnt poptila
tions. s¢'eral conlit rics conducted small general
 
polpulatioin residute stIrVels. lor the most part these
 
\llr/ cwr series contheling Lil adipose
ese sttdies 

ionentratilns o dififeret pesticides in tl e groups 
studied it different slounries. l tey were, tlherefore, 
[lot staistically' represcilttati sI lte eltire national 
populaltiol, hit thteir identiticatiotin provided ititial 
qitalitatise ifltrnmattion lil botdy burdenis swithini the 
¢,untilres. permtitting iniilfrtional comlparisos. 

United Slates adipose levels
 
Ill the ntited States, lipophilic pesticides atnd several
 
otlher chemically related c.ompouds such as PI's
 
ill llll,'s. and PC I'shave beetn identified in n1ost
 
sir'.s. Iahle I , o\,s talsotnlte pCsticides idenitified
 
itt 1975 ilnud the Irequetncies, basesd tipon atalysis oil'566
 
saiples. 
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TABLE I 

UNITED STATES ORGANOCH LORI NE 


RESIDUES IN ADIPOSE TISSUE 


Chemical % Poililve Concentration In 
ppm, lipidbasis 
Estimated geometric 
mean 

Iolal tDI cI ulalt 100 5.16 

Ilexachlorobcn/cne 91 0.05 

alpha BIIC I 0 

beta 111K, 97 0.26 

gamma IIIC I 0 

dieldrin 
 95 0.17oxychlordane 96 0.14 

trams-Nonochlor 96 0.14 

I'IC', v,crc identifiedin 94r; ofsamples 
Sourte: Aldapied /tom F.W. Kut.. 1976 Ilwtian ]itoringM 

Proran. 


SEROLOGIC AND URINARY 

MONITORING DATA IN THE 


UNITED STATES 


1. Sera 
Ferological monitoring surveys in addition to adipose 
data have also been ongoing in the United Stales, until 
1982 when they were stopped for financial reasons, 
Under the Toxic Substance Control Act (TSCA), and 
the Federal Insecticide, Fungicide and Rodenticide 
Act (FIFRA), as amended, the U.S. Environmental 
Protection Agency (EPA) is mandated to collect data 
on the exposure of humans and the environment to 
pesticides and other toxic substances. In partial fulfill-
ment of these mandates, EPA participated in the 
Second Health and Nutrition Examination Survey 
(I-lANES II) conducted by the National Center for 
Health Statistics of the U.S. Public Health Serie. 

This national survey conducted between 1976-1980, 

was an evaluation of the health and nutritional status 
of the U.S. population. Personal interviews and 
physical examinations were given to a sample of the 
U.S. population 'drawn front 64 collection sites 
statistically distributed across continental United 

States. During the physical examination. blood serum 
and urine specimens were collected for the EPA. These 
specimens were then analyzed for selected residues of 
pesticides, other toxic chemicals and their metabolites. 
This program is also currently on hold. 

Health Effects 
Apart from liver microsomal enzyme induction and 
hyperlipidema with triglyceridema. adverse health 
effects from incidental exposure have not been 

unequivocally demonstrated. A 57% increase 
excretion of urinary hydrocortisol was demonstrated 
in 18 persons with a 5 year history of work exposure in 
a I)DT manufacturing plant. Serum Phynyl-Butazone 
half life was reduced by 19% when compared to 18 
matched controls. Dug and pesticide interactions 
have also been demonstrated by Kolmodin, who 
showed increased metabolism of antipyrene under 
conditions of occupational exposure to a variety of 
organochlorine pesticides (lindane, DDT and 
.hlordane). The whole problem of drug and pesticide
interactions is currently under intensive investigation 
and the pharmacoclinical consequences of liver 
enzyme induction is just beginning to be observed. 

Apart from drug interactions, several studies of 
individuals with appreciable years of occupational 
exposure to insecticides have failed to reveal serious 
disease under these conditions. The health profile of 
workers occupationally exposed to DDT, measured 
by both biochemical and physical surveys, was 
particularly reassuring with regard to the safety of 
these exposures. Similar data for persons 
occupationally exposed to aldrin, dieldrin, telodrin 
and endrin have been reported by Jager. The results of 
these intensive occupational studies are particularly 
reassuring as to possible occupational health hazard of 
these pesticide industries. 
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The Agromedical Approach
 
- Can it Work Where There are No Doctors?
 

John E. I),,'ie', 

I)epartni.ult ol Ipitdenliology and Puhtic Ilealil 
Uiiiserity ol Mia it., tool of Medicine 
Msiani 

Ilorida 
lUSA 

INT RODUCTION 
Earlier review of our knowledge of ads,-rse effects of 
pesticides on human health has produciJ data which 
show that very carefully-controlled and continiously 
monitored pesticide management strategies are 
imperative at all three levels of exposure. 

At acute exposure levels, there are obsious serious 
poisoning problems which are tie result of both 
misuse and accidental use or the result of suicide. 
Our review of tie adverse health effects of chronic 

occupational exposure, highlights a variety of illnesses 
associated with such exposure, ranging from chloranee, 
male sterility, neurologic and neuro-behavioral 
disorders to cancer from inorganic arsenic. Further-
more, as one looks at the data, itis indicated clearly a 
lot is still unknown with regard t) this type of chronic 
exposure, especially when such exposures are mixed. 

When we look at body burdens, another biological 
index of incidental pesticide exposure. we must 
conclde that there is very little monitoring data being 
done. The picture is continuously changing, which 
reflects, on the one hand, good agricultural practices, 
hut on the other can be diagnostic of grossly 
undesirable agricultural pesticide practices. Very little 
use has been made of tie potential of h nman 
monitoring to detect unacceptable agricultural 
practices alldundesirable humaln pollution.

In addition to tile three d:ect areas of concern. 

pesticide man;agemntet suiveys of tile tropics havse 
suggestet that agricultural use of pesticides has 
interfercd witi public health ability to control vector-
horne diseases through conentional insecticides. In 
the case of' malaria, vector resistance has hecome a 

major public health probleii and indications are that 
there is a serious nroblent of eflfective control of'tileI ofIli 
Anophelene mosquito by chemical methods alone. 

Four pesticide management problems call be 
presently recogniied: poisoning. persistence, resistance. 
and disposal. All are of equal concern to public health 
and agricultural authorities and each will require 
carefully thought eo.-tstrategies of each discipline if 
they are to be resolved. 

In our consortium of universities in the United 
States called CIC1*, we have been deeply concerned 
with global efficacies of pesticide management 

practices. Surveys have demonstrated the nerits of 
including ainagromedical approach to pesticide 
nianagenment which has now become a central 

conmponent oh integrated pest management strategies. 

Ilie termi"agromedicine" has been defined as "the 
integrated inier-disciplinary application of the skills 
and knowledge of agriculture, applied chemistry and 
medicine. to the sale global production ofemioUgh food 

h P("1 ,sI1o,'rl1m "I hIlr1,,iosal Ip /'r+,tntllw 

of high nutritious content to meet the health and 
nutritional needs of' ii in." The potential of 
agronledicine becomes inore ncaningful when a closer 
look is taken at the realities of tlie afore-mentioned 
areas concerned. 

PESTICII)" POISONING 
In spite of the obvious public heaIth importance of 
pesticide poisoning. tie exact number of cases is not 
known. Different strategies have been used to try and 
ascertain the magnitude of the problem. The Director 
General WHIO sent a questionnaire out to all member 
nations asking them what the status of pesticide 
poisoning in their country was. Replies were received only 
from the 10 countries shown intable I. 

IAIl.I"- I 
NOIFC'AIIONST1OWII0OF ACCII)IiNIAL
 

POISONING IUE TO PESTICII)ES
 

Number Hates 

('ae%l)ieasI per 
(0u1r) Year (' Ise% .OO,OOmiltonDeaths 


_ 

(rouu I 
C% 1972 15 2 2.3 3.,1prut, 

I'iiiiind 1974 131 16 2.6 3.4
 
Irehad 1974 141 2 4,6 0.6
 
Isratl 1974 53 
 - I 6 

-Quart 1974 - - 

,kj 1972 M - 6.6 

unmdr. - 511 211 2.9 I.7 

Group 2 
roup 74 2740 313 13.1 14.4 

Srut 1971 1064 167 163 25.6 

Io,,.. 1974 161 156 4.31 4M(, 
tK. 1973 9H 14 0.20 0.3 

____ 

Simmtr]5582 640 4. I .5 

Group 1: countries 6 million population: olt 11.9
 

million.
 

Group 2: countries popiilaiinl: Iolil6niillion 11.5 
million. 

. IAm: J.V h-mm'. "SaleI i' I ic tuh', "tI.rhlCo.liu Oe 


1h'alth(r1,ani:1 1w1. 17.?
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Tiese data were used to make a model on pesticide
poisoning incidence and the WHO calculated from 
this model that there were 500,000 pesticide 
poisonings per year with a 1%case fatality rate. 

In so far as accidental poisoning is concerned, 
Coppleslone had estimated, based on the fact that the 
world population could be assumed to have passed tlse 
400 million figure in 1977 and using the figures shown 
in table I, the actual number of pesticide poisoning 
deaths might be 4,000 times 5.16 or 20.640 per year. In 
his review of these statistics, Copplestone further 
points out that these are accidental poisonings and 
therefore a disease which should be totally preventable. 

Suicide is another important mode of pesticide
poisoning. Suicide is not always reflective of a serious 
depression, but in certain subjects and in certain 
circumstances, a cry for help rather than determined 
intent to self-destruct. In these circumstances 
therefore, it is important to further any national 
program which will limit the availability of highly 
toxic chemicals in the home setting. The limited data 
that are available on pesticide suicides suggest that it is 
reaching almost epidemic proportions in certain areas 
of tie world. Jeyaratnam, Seneviratne and Copple
stone, in their survey of pesticide poisoning in Sri 
L.anka in 1978. showed that there were over 1,000 
deaths due to pesticide poisoning. During the same 
year there was a total of only 572 deaths due to polio,
diptheria, tetanus, and whopping cough, and there 
were no deaths due to malaria. Suicide was responsible 
for 66.3% of deaths of males by poisoning and 90.6% 
of the deaths of females, 

Carlos Zapatos from Manila has surveyed pesticide 
poisoning over a tmree-year period in the Philippines,
and found that 60.17%of the cases were due to suicide, 

Suicide has also shown a dramatic increase in 
Trinidad-Tobago and there was a sharp ise in 1965; 
this coincided approximately with the importation of 
highly toxic pesticides into the country. 

In his review of pesticide safety, Dr. Copplestone 
concludes, "in all societies, but especially where 
literacy is low, probably the most effective single 
measure to promote safety is restriction of the 
availability of the more toxic pesticides to those who 
have been trained in their use, and who have specific 
need to use them." In order to assist countries in 
furthering this type of control, WHO has adopted a 
recommended classification of pesticides by hazards, 
(WHO 1975). This decision has been a major step 
towards classification of pesticides in developing 
countries where poisoning appears to be out of 
control. 

The ultimate solution to acute poisoning rests in 
further control, education and training, 

PERSISTENCE 
Persistence comes from the ready availability of fat 
soluble pesticides in the environment. In food, the 
presence of residues can have a serious impact on the 
economics of a nation. For example, El Salvador 
experienced great problems in trying to export meat. 
The meat export trade was worth over a million 
dollars, yet year after year, tests turned up residues of 
DDT in the meat which were beyond acceptable 
tolerances. These residues were due to the simulta-
neous use of DDTin agriculture and the wandering of 

TABLE 2.
 
ALL. POISONING ADMISSIONS TO THE PORT
 

OF SPAIN, SAN FERNANDO AND SANGRE
 
GRANDE HOSPITALS RESULTING FROM
 

CHEF.MICAL EXPOSURES
 

,is IFemalte Total 

No. No. No. 
ateni Admltled I)e.Ihn Admilrd thlh+ Admlird Deattu 

Vir, , IN 59 'N 4 79 9. 
Ihkal 31 I 15, I I3 2 
M L,,.U1 64 II 105 7 168 IX 
Aid,r,
ntIrdts 

Chl,,, 
.2 
24 
22 

t 
I 

23 
26 
si 

2 45 
54 
72 

.3 

,C,,n 17 21 3 1 
(W-,s,In" 
R7tI'1,, 

10 
6 I 7 t 

1. 
3 2 

3A 74 42 46
L 

Sour'e: Ward Regi. ter.gandDeati Rei..er.s of the above three 
I,,v':IaI1 

the cattle from pasture lands into fields where the 
cotton had been treated by DDT. In addition, cattle 
were fattened in pens with cotton seed oil which 
contained high residues of DDT. The same problem is 
surfacing increasingly in different countries as residues 
analyses for imported food becomes increasingly
required. 

The need for pesticide management and the 
associate problem of persistence call for improved 
integrated pest management techniques which can 
effectively control pests without recourse to the 
organochlorine pesticides, and the simultaneous 
monitoring of food and the environment for residues 
of these pesticides. 

RESISTANCE 
In 1948, it was first noticed that the housefly was 
becoming resistant to DDT; this was seen in Italy, 
Sardinia and the United States. By 1949, DDT 
resistant mosquitoes had been found in the U.S. 
Afterwards, the resistance problem increased by leaps 
and bounds. It has been reported that since 1945 the 
total number of species with resistant strains had risen 
to 137 divided almost equally between pests of 
agriculture and those of medical and veterinary
importance. By 1965, the results of a world survey of 
resistance ofagricultural pests including insects, mites, 
plant pathogen and rodents indicated that strains of 
some 200 species had become resistant. By 1980, 
resistant strains of some 414 arthropod pests, 152 of 
which were medically important had been noted. 

Michael Dover and Brian Croft addressed this 
problem very succinctly in a manuscript entitled 
"Getting Tough: Public Policy and the Management 
of Pestiride Resistance". 

They advocate the philosophy of "resistance 
management". "Resistance management" should be 
considered part of an overall integrated pest 
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management program and should be tirlhcred by appro-
priate pesticide regulation, incorporating resistance risk 
into pesticide registratiton, a id allowing mixtures to be 
jegistered for use ill "esilt.oi.Lcc Iliauipicnient". 

I)IS I 5(SA I. 
Ibis is the four:h aiiil ost pressing pesticide In;anage-
nent problem ili the United Stlate. It lirst suti laccd 
with the love ('anal episode and suihseqtuenlily led to 
the special assignment ol"Suiperl und" ininies to help 
clean up toxic ,\asles. s Imlonitoling increases, so iuo 
tle nluiltipliciiy and tllagitititle of the hlaia/dolus so;astc 
sites ill the Ulited States aid there is special concern 
for the ]ong-tern impact lol grotindsatater conttmina-
tion. 

In lIorida. aldicarb or temik. ;iml ethyle 
dibromie are t\,,o scry diltercnt types of pesticides
 
which ha\e caseid and are still causing public health 


conceins b sirtie of tIme fact that they im.e been 

identified ili groiuinds'ater systems of tie state. 


Control 1)1regulation 
Itnpro\ cmlpesticide inainagemenilt through regulation is 
itmore likely 	 to le urtlered swhere there ;re fiscal 
inceltlits. 	 I lie World Bank is ill the process of 
des eloping 	 guidelines for [hird World countries 

which would tie in the necessary ingredients for safe 
pesticide mantagement Is part of tie ondtiitions to

oht~iniltopllr.'htse;tIoin estiide. t~ll ill 
btiaining it nloan to piirchtase pesticides. Such ni 

endeasnr iai greatly ads-itme tme safet of tle small 
larguer. patlictlarly it appropriate use is tll:de of \%flat 

soe kin\\ ot tle toxicity atnd haiard of tie avaiilable 
chemnicals. For example, regtulations should seek to 
keep the World Ilealth ()rgatii/ationI' iwa,'ard 

(lassification (Categories I aind II out ol tie hiatids of 
tie stiall larnier, owing to tie enstrairlts of educating 

this cadre of elid-lises il pesticide safety. Only tIlire\%el 

CiittpOil(d's ill Categories Ill and IV shotuld he 

;,ailale. tiless ies bictimig.toxified pesticide 
nIa lgel lt trainillg. Biesides toxicity', aInother.F 
i\ehll cotisideratioti is ile -iliestion off persistence. 
and agaii. the larmiet's safet ild particularly his 

e'irnlient \5 hldhe ililici ivhgildclies "hiel 
disstadc and prohibit thie lsc of [Ile iolnic persistetll 
pesticide,,. 

nI aiddition to Willthering pesticide s;ltcl discourag
ing the tise of oigallchlolill pesticides \tsoild 
lacilitatle lhttd tIladc becallse ol the ;ltiolatitce of 
uniesirahlc nlod residtles \shimch slontld exceed the 
tolerianccs iccItnnendedi I h. ('oel\ Alinenttarious. 

htlls, beside, ;a\ oiling tile rcnio\al ol th itre and 
persistent pesticiIcs. hiunjtin silicit,, partictlarly 
poisoning in chihlici cal ie rcilnrcced 1 its ivg 
approprile saletv packaginog il pesticidcs. 

I he guidelines hasctl to be released, ht certainlyv 
i 	 they uldlIes, mlMole ohIIthese iuis characteristics (if 
pesticide stictv the\, should corntribute to all o\¢erall 
letlictiot ol human iml ens iroinncnital toxicity. 

ISCUSSION 
Q.(lIr.'ukun)a.'Kenya:.Asket Dr). mtaws hythestudiesdonein 

I'Sa 10 ld1IPc htrui irilthis * hl L,,s,lii 	 lul0 
A. tI)r. [)avis), ISA: I hs may hr, tic to dli lercit donestic practices 

iii .ipplsin1: p lsi 
Q.(Mr. D. Bultl, TEtC:Who carried oiit lie snisc)s inthe [.'irihbean? 

('a the e d of 1il ,l il.lh1.1lll .\1ici'salln iic 
A. (Dr. Davies), ISA: Ihe stndies werc carried out by the tiniserslty 

of Miami. the ct land si there i%io houdIlr1ii1lt Iifiig is inllofni11a 

no reason %,I\h this stoic\ ealtnot lie cicd l I SA
iit iii 

C. 	 (Dr. Kim), USAID Washington, on lr. )atries" paper on the 

agtoitiedical approach, She inifirc;ici il tthc this %,+t, 

dipsirable, people ei hp ,hl the,hoihlrnot tit cnounnlnt 
approaich to pest llriclen 

C. (Mr. Cose), IFAI', commented that WIO favored the agro

iiedical approach to sirIs ing cetti pesirciche prohlemis ad tie 
WIO reprewineratinc ti cach courur., slhold x approaiched s 

ihat help caii I, ... fight. 

It "ias remi.rkihlc that ue (t pecitls., %%Ich ate nouit

tites sliiiilil he tin.cuiaged. Siuchnl*. iciatked thl Ihec due 

sci, Icr, chenlicls "hich te airtidutie 

C. 	(I)r. Osmatn),Sudan, commented that people should be carelul 
i h ucirilltlks\nhi inrneistnthat ecitrurm 

, 
rclcic at c a , fulrinaion Iiiamire to\it asuch na.i thcl 

asiinapi urriiil,lslch
 
Q. 	 (Tukahirwa), Uganda: What training in agro-medicine can he 

pge1 toi i tll Iite . especi'll %%,.here is nii d clol."h 	 ihlie ,
A. (I)r. Davie): Training of such people should be on prevention 

tatlieu Ihaun actual cll. 



Classification, Chemistry and Toxicology
 
of Pesticides
 

HIarold C. Alford 
t nitersit.%ol Calilornia 
(uuuperalis e E~xteniison 
I).j\i%.
California 
UJSA 

Pesticides are classified or grouped in several ways 
depending on the purpose. Ihis includes origin. leccl 
of toxicity or other b-ological activity and "restricted 
vs. general" use. 

CLASSIFICATION BY INTENDLED USE 
Agricultural chemicals, home garden pioduc:s ind 
other commercial products ;are determined to be 
pesticides based solely upon tife purpose for wuch 
they atre marketed. Whether or no a product is legally' 
determined :o he a pesticide and required to be 
registered is Iargel dependent upon0i heclai inmade 
on its hi beling. Tie terut "pesticide" is oefined in U.S. 
laws as "(I) any substance or mixture of sibstances 
intended for preventing, destroving, repelling or 
mitigating any pest, atnd (2) any substance or mixture 
of substances intended for use aS a plant regulator. 
defoliant or disiccant .. ." his detPnition is tollowed 
by la nguage Ihat exempts sole product which are 
subject to regulhtion under other laws. In addition, the 
term "pest" is defined. 

Pesticides can usually be giouped under the 
following categories based Liio intended use: 

hiseziciul'es and Si'Uaocdhl's for use against insects. 
nematodes :nd other invertebrate pests. 

ltingiciles fiir use against plant diseases caused by 
fungi, bacteria, viruses or protozoa. Disia:ccatits and 
santd/ers usedl to kill bacteria on inanimate surfaces 
are also included trder the definition of"fungicide" 

lhrhicide. for use against weeds (any plant that grows 
%%-here it is not wanted). 

'lant reiulator.s for altering the growth or taturation 
of plants. 

Plale d.vs.icants for accelerating the dring of plant 
tissues. 

Plant thlolianis for causing leaves to drop from 
plants. (usually as a harvest aid). 

Rodt'nticih. and other vertebr,.te animal poisons or 
repellents for use against any vertebrate animal 
(except man), 

CLASSIFICATION BY CHEMICAL 

STRUCTURE OR ORIGIN ' 

Pesticides are sometimes referred to as botanicals, 
chlorinated hydrocarbons, organic phosphorus com-
pounds, etc. While this type offclassification is often 

mealniugtll, to chemists. it causes sonic contusion. 
Man. Cunmpounds do not fit clearly into any 
established group, while others may fit intt miore than 
one. Most efforts to classif'y pesticides in this manner 
result it a mix of chemical and use classification. 

No attempt is being made to provide the extension 
list of such groups: hwevera c., ol'ftihe better known 
chemical groups include: 

Oranochlorines:tie organoclorines are synthesized 
insecticides that usually coitain carbon. ,fhlurine. and 
hydrogen. They are also referred to by other namtcs 
such as clilorinated hxCrocarbons, chlorinated 
organics, cliorinated inseticidcs, chlorinated svnthe
tics. and perhaps others, l:xamples of insecticides in 
this group include I)OT. aldrin. dieldrin, miethocy
chlor and nany, others. 

0rgiano phoo.v'I.s: "llie oi ganophosphate insecticides 
liaxe several coninionly used nitamnes: organic phos
phates, phosphorus insctticides, nerye gas relaives, 
phosphates, phosphates insect citdes, phosphorus esters 
and phosphoric acid esters. They are all derived froin 
phosphoric acid. T1h:se insecticides va ry widely in 
toxicity to maninmias ind some are extremely toxic. 

Biotanicals:Insecticides and rodenticides derived from 
plants or plant parts are included in this group..Their 
chemical structure and mode of biological activity 
vary widely and some are not well understood. Some 
ixamplcs are pyrethrins, drivcd from one pyrethrimi 
plant. strychnine, rotenone, derived from the cube 
roots, nicotine derived from tobacco, nd others. 

CLASSIFICATION BY LEVEL OF
 
TOXICITY
 

For purposes of evaluating the risks from exposure 

and determining the necessary label warnings and
precautions, pesticides are divided into four categories. 
The category 'if toxicity for a given pesticide is 
determined by the level of toxic effects on test animals 
exposed orally, dermally and through inhalation. The 
I.) values or other rtttes of exposure required to 
produce adverse effects for each category is shown in 
table I from FPA's regulations. 

The precautionlry statements required on labeling 
is determined by the category in which a pesticide is 

placed. Category I products require the most severe 

precautionary statements since they are most toxic 
and additional care is required to prevent injury. The 
labeling is designed for tie formulated product and 
must be adequate when followed to prevent injury to 
the user or others who may be exposed. 

Certain precautionary statements must be promi
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nently displayed o:tthe front panel of the label while 
more extensive statements may be placed elsewhere, 
The signal word "danger", "warning", or "caution", 
along with the statement, "keep out of reach of 
children" are normally required on the front panel. 

The label of aproduct placed in Category I based on 
acute oral, dermal, or inhalation toxicity is required to 
bear the signal word 	"danger" along with the word 
"poison" (in red) and the skull and crossbones. 

If a product is placed in Category I solely on the 
basis of eye or skin irritation, its label must bear the 
signal word "danger". The skull and crossbones and 
word "poison" are not required for such products.
The label of aproduct placed in Category II isrequired 
to bear the signal word "warning". The label of a 
product placed in Category IIIor IV is required tobear th e signal wo rd "cau tion ". 

Evaluation of exposure and risks as well as
determinations on necessary precautionary labeling
detrmnaeonhbsis onecessy p recatory ani ,
are made onl the basis of tests with laboratory animals,
Data from such tests are extrapolated to estimate the 
risks to man. Such tests include both acute and chronic 
studies to determine the effect of single or short-term 
exposures versus repeated oi long term exposures. 

CLASSIFICATION BY "RESTRICTED 

USE" VERSUS "GENERAL USE" 


In the USA, federal and state laws require that the 
purchase and use of restricted products be limited to 

certified applicators or someone under their direct 
supervision. Pesticides may t)eclassified for restricted 
use by either the federal or state regulatory agencies
and different criteria may be applied. Those pesticides 
or pesticide uses which have been classified, for 
restricted use are listed in EPA's regulations (40 CFR, 
152.160-162.175) along with the criteria applied. These 
are also shown in an EPA brochure entitled, 
"Suspended and cancelled pesticides". Pesticides 
or pesticide uses which are not restricted are 
consldered to be in the general use category. 

PESTICIDES NO LONGER RESTRICTED 
IN THE UNITED STATES 

Many pesticides or pesticide use patterns previouslyM n et c d s o et c d s a t r s p e i u l
 
registered in the United States have been discontinued 
during the past 20years. This has resulted largely from
the development of more sensitive analytical methodsfor determining the level of residues remaining on foodor ee rsni ngor s e men ts o f the 
o e crops and in other segments of the 

environment. 
During the 1960's 	 and early 1970's, numerous

pesticide use patterns were cancelled after it was 
determined by new and highly sensitive methods that 
trace residues remained on harvested crops. Such use 
patterns not supported by finite tolerances or otherformal clearances were cancelled. The development of 
current methods for toxicological testing in recent 
years has also invalidated some previous data and 

TABLE I
 
TOXICITY CATEGORY CRITERIA
 

iazard Indicators 	 Category I 

Oral 1.1) 	 Up toand including 
50 mg/kg 

Dermal LD 	 Up toand including 
200 mg/kg 

Inhalation LC Up to and including 
actual chamber 0.05 mgIlg 
cancentraiion 
measured fora 4 h 
exposur=
 

Eyeeffects 	 Corrosive 
(irreversii,lc 
destructio:i of ocular 
tissue) or corneal 
involvement or 
irritation persisting 
formore than 21days 

Skin effects 	 Corrosive (tissue 
destrurtion into the 
dermLs and/or 
scarring) 

Category It 

50 thru 500 mgikg 

200 thru 2000 
mg/kg 

0.05 thru0.5 mg/I 

Corneal involvement 
irritation clearing 
in8-21 days 

Severe irritation 
at 72 h(severe 
crythema or edema) 

Category III 

500 thru 5000 mg/kg 

2000 thru 5000 mg/kg 

0.5 thru 5mg/l 

Corneal involvement 

or irritation clearing 

in 7days or less
 

Moderate irritation 
at 72 hr (moderate 
erythema) 

Category IV 

5000 mg/kg 

5000 mg/kg 

5mg/m 

Minimal effects 
clearing in less than 

Mild or slight irritation ' 
(no irritation or slight 
erythema) 
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resulted in cancellations. L.ifetime feeding studies in 
which test animals were exposud to maximum 
tolerated dosages have shown an increase in tumors or 
other adverse effects. 

Some of the better known examples of previously
registered pesticides which are no longer registered for 
widespread use in the United States are as follows. 

DDT - Action to phase out DDT registrations 
was startcd in the late of's based upon data 
showing that residues remained in various 
segments of the environment for long periods of 
time. Concern over possible damage to wildlife, 
fish and other segnents of ihe environment led 
regulatory officials to the con':lusion thai DDT 
should he cancelled. This action was subject to 
extensive and lengthy hearings which were 
culminated with the cancellation of essentially
all uses of DDT inJune of 1972. By this time, it 
was decided that DDT presented a cancer 
hazard to man and it was on this baEis that the 
cancellation was issued, 

Cancellation was given to the public health 
benefits of DDT anu the final cancellation 
action orovided for continued registration and 
use in public health programs. 

Airin and Diehtrin: Most registrations ofaldrin 

and dieldrin products were cancelled in October 

1974 fullowing extensive hearings and other 

administrative proccedings similar io those of 

DDT. The uses which were uot cancelled 

included: dipping roots or tops of non-food 

plants in connection with quarantine programs, 

sub-surface ground insertions for termite 

control, moth proofing by manufacturing 

processes which utilize the pesticide in a closed 
system. 

Chilordaneand Heptachlor: In March of 1978 

practically all uses of ;ordane and heptachlor 
were cancelled following long and extensive 
hearings and oth.r administrative procedures. 
The uses which were not cancelled included: 
dipping roots and tops of non-foods plants in 
connection with quarantine programs, sub
surface insertion for subterranean termites. 

The above cancellations provided for the use of 
existing stocks on several of the more important uses 
with some being used for several years after the 
cancellation was taken. 

These cancellations are indicative of the regulatory 
positions taken in the United States in rec.-,t years. In 
each case, the lengthy hearings and other administra
tive procedures involved in-depth considerations of the 
risks involved and the henefits derived from continued 
use of the pesticides. The conclusion in each case was 
based on the presence of trace residues of the pesticide
in the food chain, in man, and in various segments of 
th. en%ironment. This was related to test results which 
showed hat lifetime feeding of laboratory animals 
with massive dosages of the pesticides increared tht 
incidence of tumors. Consideration of the need for, 
and the benefits derived from continued use within the 
United States is reflected by the use patterns which 
were continued. The need for, and benefits from 
continued use by other countrie,. was considered to be 
taken care of by the export exemption provision in the 
law. 

The positions taken onin the United Stlte, the 
above cancellation, and on numerous o iers in recent 
years have been very conservative and weighted
heavily on the side of safety or reduced risk. The 
officials responsible fo! making such determinat;ans 
have concluded that this was warranted and proper for 
the United States. Other nations will, of course, have 
to make determinations oi these issues based upon 
their own needs, resources and optioms. 
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Recommendations from the USAID Regional Workshop on 
Pesticide Management, Nairobi, Kenya March I1-15, 1985 

INTRO) UCTIG N 
With increasel emphasis oii tire proiractiti tf lhoid It 
linect current aind liuttire derriads it [lie countlies o 
A~rica, the nteed for pest mrranagemenrt arid control 
becomes more imnpotIl it. I.oss of Iond to pests dI itfig 
production and storage currently as erages 50i. i en 
in tife absenrce olf drouights or unusually seelc pest 
tutbreaks. lire use ( I pesticides is ; %\faapart of pest 
managemnenrt and corntrotl in tile countries of East and 
Sioutherni Alrica (IS.\) ;and their use is expected Ito 
increase. 

lie \saihe tt pesticides in producing crops. 
is strck. sirted pioducts, and protecting hunian 
health is ssell established it) dc\Clorpid coullties. ile 
free(] hr pest manriagerrmernt atrdirtinlrola idntire ,alu of 
proper pesticide ise is eserr greater it I SA crounirtries. 
llosseser. tire potential for injury to people and iarir 
to tile ensironnncti is increased since grirs"ers and 
orther risers of pesticides are iot rrnally sell trained 
in proper use and handling of sulch products, 

[lhe need foradditional regttlation and tiagnr.gcrent 
of pesticides %isthinISA eOUntrics has been regonied 
as essential. lo encourage the de\eloprient of if 
practical and wvorkable regulatory approrach, a 
regionral \ork,htp Iais held in Nairoir. :(ena. il 
March 1985. Representatives from II t-SA coultrics 
attended and took an actise part itt tile ssorkshop. 
I'arfi pants unanirmously concluded that specilic 
iecu itnleidations directed to irdustr'. go 5erlnments. 
and donors insocd in tire regin \ould ser\e to 
encourage iniprosed pest tlilt] pesticide tmrantragemnent 
practices. 

I hese recomntetditions are as iollsls. 

DONORS 
Training 
It is recommended that training iti pesticide tianage-
rnent be gi en it higli priority in the region. "1his shru l 
inclrde long and short-term training of Africans. ill 
Africa and itt deseliped countries, in tire technical 
areas described below. Worksiitrps should be 
conducted ait both tire regiinal and national leels. 
Regional sorkshiips shouldIfocs oin tife exchange (if 
ideas and infirniationr. National les 'l wotrkshops 
should locus o "train-the-trainer" courses. ]if regard 
it) these national curses. it s\vas cinrsidered critical 
that an adequate training package be gisen to each 
participant sir th lite sh can extend the inhrnatirn 
learned. 

Workslhoips should be organi'ed iit Ire folli wing 
prirrity areas: 

Pesticide safety and eficctise use. 

Pest intaitgemnirrt Ior cereal ;tni pulse crops. using 
pesticides in an IP \l prigram . 

Weed mtrtlllgenlelt crourses, including application 
technliqures for herbicides. (ontrol of parasitic 
weeds should be ioeused. 

Pesticide residue atntl lormitulatition araIlysis. 

lhst aid hor pesticide poisonling. Ni it eiphasis ol 
tire :+ IrLnedir'al apprach. 

l'oSI-hat\ est inallagenlent, including Control 
ol the larger gramin borer. ro+e'ldtittlitoll 1r1('llhr. 

R E(IONA I. ACTI VITI ES 
It is recorrimne:nded that uiilrr.rs aid industry conibile 
resoiurces it) establish a regionual pesliedc analysis 
labrraitory %%ith tire capacit to tdo lrrntrlatioir and 
residue anal'ses onl at as needed basis. It is dsirable 
thrt Airicans be trained ii pesticide laboratory 
technitues at this regi nral lacilily. 

INFORMATION EXCllANGE 
It is reconmrendtit that a I'ntitcd Nations orgit iation 
like FAO ir IrNIl' prepare a catalogue of 
inhirliation o ppesticidie use training courses. 
pesticide resiC ie 111d10hrrllrlrttittn courses. where to go 
hrr intcrlatorn. i iaste disposal assistanice, \,here to 
g ihir legal .,1d. tile sCirdicior pest inalliagellent 
courses aid cotlcrences. etc. 'Ihiscatalogueshrild be 
updated and distribiterd to girerrnmerts in FSA 
ciruntries un a regular basis. 

TECHNICAL.. ASSISTANCE 
It is recio itend 2d thai both long a.nd short-term 
technical assistance in crop protection be inclded as a 
component itt apprpriate donor agricultural projects 
in tile region. Art integrated approach to pest control is 
desirable. 

Itt order to tpgrade atn harnoniie pesticide 
legislation and regulations ill tie region, it is 
recoIlltletrided (bill techiical assistance he allhiclted to 
ad\ ise and assist national goern ments in developing 
his legislation. 

IN ) U SiR Y
 
Protclieake lothing
 
It is reconmlended that the chemical industry in East
 
ind Siutherrn Africa compiles a catalogue ofris.ailable 
suitable prorectise clothing. inclding material 
specificaintis, costs and addresses of shere this 
protecti\e clolhiugcart he purchased. Seeral copies of' 
this catalogue shuld then be sent to each of the 
Ministries rrf Agriculttire in 1'SA couIntries. 

It is further reconmended that industry crontinue to 
develop proectie clothing materials which are 
comfortable ito ssear in tropical clinates. 

Training 

It is recornuended that industry be encouraged it gi\e
sciolarships and giant, to lhrcal Africn scientists. 
Alsoi. irndslr\ 'iliiulil continte iIt, suppoirI donor and 
national gminintriirelrt itiiglz pri gralis lttll aintis
reituested basis. Increased aciities in regional 
professional srcieties aire toi he encouraged. 
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PACKAGING, LABELING AND SPARE 
PARTS 

It is strongly recommended that all pesticides be 

packaged and labeled ina responsible manner whether 

or not this is required by existing legislation. Labeling 
should be in the appropriate language or languages of 

each country and in accordance with FAO/WHO 
specifications. All pesticides should be packaged in 
sturdy leak-proof containers and measuring devices 

should be included for the more toxic materials. Dust 

formulations should be sold in small sachkt sizes and 

liquid formulations should be sold in relatively small 
containers suitable for use by the small farmer without 

large amounts of the pesticides being left over. Five 

hundred grams for dry formulations or I litre and 5 litre 
containers for liquid formulations are recommended. 
When spray equipment is sold, a package of basic 

spare parts should be included. Industry and retailers 
should keep a good stock of spare parts. 

RETAILING WHO IA AND I B 


CLASSIFIED PFSTICIDES 

It is recommended that industry discourages the retail 
sale in ESA countries of WHO toxicity classification 
IA and I B pesticides. These toxic pesticides should be 
sold only to applicators who have been specifically 
trained by industry in their use. In case of pesticide 
poisoning, retailers should stuck appropriate anti-
dotes. 

Pesticide information flow to the farmer 
It is recommended that the chemical irdustry continue 
to study the best ways to get pesticide use and safety 
information across to the illiterate farmer. Recom
mendations should consider th,: farme.'s economic 
conditions. 

Resea.reh 
It is recommended that industry increase its research 
efforts in the region. 

NATIONAL GOVERNMENTS 
Legislation 
It is recommended that countries in East and Southern 
Africa be encouraged to enact strict, but clear and 
practical legislation, and allocate the necessary 
resources to regulate and enforce the importation, 
distribution and use of pesticides, 

Legislation should provide for a registration process 
for pesticides. The FAO model law should be 

considered as a guide for the preparation of
 
appropriate legislation. Donors and industry could
 
assist in these efforts.

Strict labeling and packaging requirements should 

be cstablished. The statements regarding labeling 

recommendations shild specify of the basicsome 
cmento in il sch sprodut namc 

elements of minimum labeling such as product name; 

statement of i which properly identify alliigrndients 
active ingredients and inert ingredients which may
 

increas, risk to the user; directions for use which lists 

crops or sites to be treated, dosage rates, timing of 

applications, preharvest intervals and othce necessary 

use restrictions; precautionary labeling including 
warning and caution statements which are necessary 

and if complied with adequate to prevent injury to user 

or others who may he exposed; net contents statement; 
name and address of manufacturer, formulator or
distributor. 

It was recommended that delegates shr-uld 
approach their governments about the possibility of 

initiating pesticide legislation. If the government's 

response was positive, the delegate would contact the
 
USAID Regional Pesticide Advisor before the end of
 
June, 1985. If the interest level is high, USAID would
 

likely sponsor a regional pesticide legislation 
workshop in the future. 

Training 
It is recommended that courses on first aid procedures 
for pesticide poisonings be taught to students in 
medical schools, agricultural institutes, and nursing 
schools. Pesticide safety and effective use courses 
should be taught regularly to students in agricultural 
institutes and to agricultural extension staff. 

Training for retailers 
It is recommended that sellers of pesticides, especially 
small-scale retailers, be taught about pesticides. This 
training should focus on safety aspects, packaging, 
labeling, and how to use and calculate dosages for the 
various pesticides sold. Retailers should be trained so 
that they know that pesticides should be stored away 
from consumer goor, in separate premises. 

Research and extension 
It is recommended that funds he allocated to continue 
to research IPM methods on cereal and pulse crops. 
weeds and post-harvest pests. An allocation of 
increased research budget is encouraged, especially for 
getting realistic recommendations to small farmers 
working under sub-optimal conditions. 
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Pesticides Management Questionnaire
 

by 
Dr. Ann Stroud 

A questionnaire concerning the status of pesticide 
management was filled out by representatives from 
national governments attending the workshop. The I I 
countrics including: Zambia. Mozambique. Zimbabwe, 
Mauritius, Burundi, Egypt. Uganda, Sudan, Kenya, 
Malawi and Madagascar. can be considered generally 
representative of the East and Southern Africa region. 
although there is country by country variation. 

Tte following information was extracted from the 
questionnaire with specific reference to the existence 
of specific factors related to pesticide management, 
problems encountered in pesticide management 
enforcement, atd mechanisms in use for dealing with 
various aspects of pesticide management. It is hoped 
that the presentation of information in this manner 
will be useful to both participating countries, industry 
and potential donors. 

Regulator board problems 

Financial 
Agri-pesticides ignored in legislation 
Ineffective enforcement agency 
Agriculture not represent on board 
lnderdffed 
Delay in action or none exists 
Some items not ccsered by law 

Importation problems
Difficulty to open letters of credit 

without foreign exchange 
Red tape time consuming 
Costly 
Quality control problems 

Transport 

No comment 


Registration problems 

No comment 
No law 
Still initial stages 
Cheating by agricultural chemical 

companies 
tack of coordination between 

departments 
New compounds introduced with 

little information 

Userecommendation problems 
None or no comment 
Lack of funds 
Lack of trained personnel (farmer) 

(extension) 
(research)

Lack of appropriate equipment 
Wrong labeling 
Updating not done often enioutn 

Country No. 

Responses
S 
U 
U, Mau. Zimb 
U 
E, K. Mau 
B, Zam. Mal 
Mad 

S 
U 
U. Mad. Mal 
E. Mot. Mad 
B. Mal 
Mau, Zimb 

S. Mal. Mau 
Zam. tJ 
K. Mad. Mo, 

Zimb 

B 

F 

I 

I 

3 
I 

3 
I 

I 
I 
3 
3 
2 
2 

3 
2 
3 

I 

I 

I 

S. B, K. Zarn. Mal 5 
U. Zimb 2 
Mad I 
1. E 2 
U I 

U I 

Mau I 
Zimb. Mot 2 

Facilities for analysts problems 
No conimmst 
Break dossn of ctuiepment ircutacn 
More moiern equipment needed 

,honageolcqitapqrcnt.reagents.tc. 
I ack 0~ knoledge and %fallT 

Iack of funds 


trobtems with timel) pesticides 
distribution 

T'ransport 
No commnti 
Finance asailability effects 
Red tape 
Stocks not rcncued before sale 
sofIetlntct 

Labeling and purchasing problems 
Original labeliug inadequate. 

incomprehensible to farmers and 
maybe wrong 

targe volume packaging is 
inappropriate 

Repacked into inadequate containers 
No comment 
Yes. is a problem 
Enforcement difficult 

Mad. Mal 2 
K. 1: 2 

S. F.Mau. Zimb. Zan 5 
U

. 
t. Mau. Mot 4 

Mot I 

Mad. B, Mot, Mal 4 
K. Zam 2 
S. t 2 
11.Mau. "Zimb. Mo, 4 
E I 

Mad. E 2 

NMad,Zimh 2
 
Mad. K 2
 
S. B.Mot, Zam. Mal 5 
U. B. Zam 3
 
Mau I
 

MECHANISMS FOR 
Importation of pesticides 
MoA appeoves, clea:ance through 

Ministry of Commerce and 
Central Bank K 

Through international tender issue 
of import licences 

Advisory Board of Irade or 
Ministry ol Commerce issues 

General tenderNational Bank 
Pesticide Control Board 
Government Committee approves 

Chemical Trade Association 
imports 

Ministry of Agncv"ure or direct order 
Registration 
No system 
Test by researcl:. then 

recommended for use 

Compari-s submit registration data 
(as per FAQ guidelines) to 
National hgricultural Research 
Institute. :.;,roved by Pesticide 
Commission and National 
Director of Agricultural Research 

Chemical companies carry out 
research, submit data to 
Pesticide Regcitration Officer 
who decides on basis of 
acceptances in country of origin 

I 

S. Moe 2 

U. Zam. Mad 3
 
E I
 
B I
 
Mau I
 

Zam I 
Mad I 

Mad. Zam. U 3 

Ma; I 

Mot I 

Zam 1 
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iiiitisnail h\ K,.S. II. 11. 
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)lttteldcri Mad , I 5 centit oto direct ineiod F. tint. Mad. Mot 4 
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dteilcls 
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I 
IItcttiott, 

Cooper.l iscci ,i1. F. K 3 iI lint 

SInirlsh ollI ilt 
I ict'qiseill agetsl Nti~, Sl 21 

MAJOR INDUSTRY PESTICIDES SUPPLIES 
Company 
Ilocscht Mad. Zarn.Mot. 

Linkage n lchimlsreen Zin. I. S. K 7 

reSearch, elen h n ndusir 

.lint incetiligs 
liiellcel\citi 

K. S. Mil 3 
Ciba-Geigy Mad. Mot. Zim. it. 

I1). S. K. 
E. U, S. K, 

8 
8 
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Mad. S 
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2 
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IC Mial. Zam. Mail. F. 

Pest niinitoring and outtreak 

%ini~tr.iilAgricttllrc K, F. Zint. Zan 4' Cooper (Zamhia) 
I1,S, K 
Zant 

7 
I 

(lop prit.iin epaitin'l ill 

AgrcuuliC ;ilI'iiipoiiiitiin 
Niiie 

S. I. Mild 
I) 

3 
I 

International Cltctmicals 
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Mo . I-
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I 
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2 
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(itApricultural Dlo%% 
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F- S 2 

1 
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Staffer 1: 1 

Chcron E I 
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Mllrd It 
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S 

I 

I 
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Use 
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Workshop Program 

(Sunday. March 10)Registration 1430 15m Discussion
 
1400 180 Registration
 

1500 153o Break
 
Day I (Monday, March II) Welcome, Overview andCountry Papers 
 153) 1600 Country Paper. I.t.iilhi. Co-or lesotho. 
0815 0900 Registration Pesticide Sale.Laheling and Distribution to 

, ieSuhsistence Farmer.0900 - 0915 	 OfficialOpeningand Welcome. Mr. Wapakala 1600 1630 	 Pesticide Advertising and Iaheli:,g: Ar NGO 
0915 0930 	 Workshop Objecliscs and Introduction,,. pointof Vie%.(linsrounlet Liaison Centre. 

(REDSO I'SA. 3. Jensen) 1).lull)
 
0930 - 1000 'est Prohtlbis 'ontram)
as to Agricultural1630 (7(8) 	 Discussion 

Production. (ICIPl.Prof. Odhiambo) 1830 Dinner Sponsored 	 by Pesticide Chemicals 
1000 1030 	 Break Associatiot of Kenya. 
103C 1045 	 Importance of LInking Crop Protection with I)ay 3 (Wednesday, March 13) Field Trip, Free Time

Crop Production (Cl')i 0800 Tour of pesticide packaging and formulation 
1045 - 1115 Pesticides: flow ioDecide? plant, research facilities Pnd other points of 

(UISAI). A. Kiss) interest as time permits. 

ills -	 DI~',c Lunch1130 ssio 


1130) 1200 	 Plsticide,: \ ntolig ll )ependable Free time to shop. go to hanks.confirm airline 
C( ipi'n .'ti(E lm.,in FSA. (CICPI tickets. etc.r' i 

Day 4 (Thursday, March 14) Legislation, Environment, WorkingLunch Groups13301 1400O 	 Imd',l .,--m., %Itttlict!cl%P,31: and. In F A ('ouitries: 0830 - 0900 USA Pesticide Legislation and Regulation. Is 

I I- I jlP, I .1\.,ncl the Developing World Considered? (CICP) 

(401 1415 I
t
ici,,,,.Il 	 09() 0915 l)i'cussioi 

1415 1445 	 (.ounttr% Paper. Sudan. Pesticide Use in tile 09i5 0945 I'cticide L.egislation. Regulation and Enforce-
Geira: Past. Present an Future. icniin F'SA Countries. What Are the

Weaknesses and What Should He Done to1445 150 	 )iscussion Impose the System? (UNEP) 
1500 - 1530 	 Ilreak 0945--- 1000 	 Discussion 

1530 161)0 	 Country Paper. tfo:ainhiqu'. flow to Buy 1000-- 1030 Break

pesticides an"dSa.e Foreign Exch'ange
 
(INIA, J. Compton) 	 1030 00 r Pe sticide- CtntR' l~a It'lalinand Rt:,rtl:a J)", * elp tilel~ll , It Itualls% 

1610) 1615 	 Discussion 
,uihi lmrilcC l'arnic Is:, ( tw licals \ lt 

1615- 1645 	 Countr .'aper. fulati. sal,,.Pesticide Ilse b the 

Cash Crop i-armer. 
 1100 (((5 Ii.
 

1645 - 700 Discussion
 1115 - 1145 	 (' 1111h, ,,1 Ap:bwtI1.o11,,,t /,lhtiai

1830- 2000 	 Reception (Duduville) Ilandle ('esticide Imports Wliout 'ropel 

I cgtlalioni'? IMinistry il Ilealth. S. (; nl)Day 2 (Tuesday, March 12) Industry Viewpoint, Working Groups 1145 --12(X) Discussion 
0830- 0900 Chemical Industry Viewpoint in Kenya. 

Pesticide Chemicals Association of Kenya Lunch 
1330- 1415 Pesticide Application on Small Farms:0900 0930 	 Coutntry Paper. Kenya. Pesticide Chemicals

Association of Kenya. Does It Really Help the 	
Equipment. Calihration. Sufety Considerations.
(FAq. A. Stroud)

Small Farmer? (Kenya Etvironment and 
Iluman Settlement Secretaria:. A. (ilipo) 1415- 1500 DDT, Aldrin and Dieldrin: How Does Their 

0930 Continued Use Really Affect our ESAlow0 	 Discussion Environment? (CICP)
(000 - (030 Break 

1500 1515 
 Discussion 
1030- Lunch 
 Divide up into Working Groups. Each Group 1515- 1545 Break
 

Will BeResponsilile for One Topic.
 
1545 --1700 Divide up into Working Groups to Complete

Lunch 
Discussions of Topic from Tuesday.1330- 1400 	 Pesticide Formulation Plants: Are We Protec- 1930 - 2031 Showing of Film - "Insect Alternatises" 

ted from Another Bhopal Disaster? (PCA) 
1400- 1430 	 Pesticides and Genetic Engineering. Are Iligh- Day 5 (Friday, March 15) Toxicology, Safely, Recommendations

Tech Solutions Appropriate for Pest Manage. 0830 - 0915 	 Classifications. Chemistry. and Toxicology olmert Problems in Africa? (GIFAP) Pesticides (CICP( 
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0915- 0945 Pesticide Poisonings in Kenya and other ESA lunch 

0945 -- I000 

Countries (tUnicrsitt 

Discussion 

of Nairobi. A. Ohel) 
1330-- IS(X) Recommcndations from Working (iroups and 

(in'ral I)iscttion of ill I opie, 

1000- 1030 Break 1500 - 1530 IBreak 

1030 - 1115 1he Agromedical \pproacL: Can It 
Whcrc lherc I.,No IDoctor? (CICP) 

Work 1530 - 1600 Adoption ol Recomnmendalions by Workshop 
Parlicipaottt 

1115 - 1145 L.inking Gowrnmctnt atw Prisate Scetor 
Inf'ormation io the Farmer (FAO. A. Stroud) 

160) - 1615 "Let's Get Witlilh"and Official Adjournment 
[RiI)SO ESA, .1. .Icitsn) 

1145 - 1200 l)iscusion 
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