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rispe and gape in ths table simply illustirate the
slaseifyiry pesticides in this oy .

iokic of pusticides must be considered i,
- he ¥§ be mﬁﬁ; 1deally, a &ﬁiﬁi&

Mppear ﬁmvs@? no &%
,'A"'wamﬂ%amﬁﬁ,m |
» pest or disease problem to be comtrolled,

g "& number of erganochlorine ocompounds are in the “non-
porsistent” or “moderately persistent" clusaifications,
8ege Methoohlor, dicoiol, chorobenzilate.
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1 generotion por yeol i o Toriiol potond [0 ney 11on o Tuly
short-life pesticids Lowving o persistencs of o -waiter od b 1o 10
weaks (eog, milathion), would provide the nocossany pretucticn

which could b obtained by ¢ judiciously .pplied applicalioncs

ioup uge. puttoTRs

10, In dsciding upon current ahd yrejected resuiressnts for
particular posticiden, provicus use pattemns niay o very
an srwmotion ?ﬂ‘ﬁ%ﬁi the basis for

de: pOY ximﬁﬁ thet the speod of
B ﬁf msstaa% of posts to & pesticide i Jir ly
ingter alis to the extent und imtausity of use of the pest-
joide, E&&; 8 i&ﬁﬁiﬂiﬁ@ which 18 widely and extensively used
ean probably not be dopended upon 1o provide satisfasctory pro-
teotion in all instanccs for move thun 3 to 5 years and indeed,
mtwi fuilures may bo encountured in mueh sherter periocde of

5%)« A pesticide which is used in linited smounts
geinet o f&s é@gﬂ, on the other hund, might be useful for an
appreciably longer period.
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e devilopine countidcs whore purticides % beer . iWiiv ueed
for mom. yours on oash "rors, a,0., COLtoo in Centrol Americ iy
And the resistunce problor ie further complicato?d by whatl has eope
to be enlled "crose” and "sultiple" rosistinec, The following
®tat oont 19 extractud from th. Report of th. Pirst Sesuion of
the PO Working Party of fuperts on Test Restetunce to Peste
fcides  (3A0, 1967):

Sliglaen, e ooy

® Qrosp-resistance i the picnosenon

*%i;ﬁie ?ﬁis%&%«; whieh iz res i;r i&é%eé in soms
spodice by sisultuncous or sucoessive
oF more insecticvides, The Pundapontal
implicutions of crous-resistenoc have boum eritically
disoussod by Wintoringhae ond Howlett (1904). It is
posaible to rovogmisc ¢ . wein pattorns of oreoss-
resistanoc which huve iuportant implications for post
oo rol progrommes. Por this purpose inecoticides oan
be grouped as follous:

i* @ “ ii’ﬁ !t%ml,,, )

iogenatable DPP &ﬁiﬁ@i@! {e.gs Prolon,

%sﬁ)
111, ~BHC, dicldrin, chlordane, ote,
Iv. O-llethyl orgunophosphatos.
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e In othor ~v.as, wir 1 jor crops i w2 own on scuttorcd
tndividual 1ond holtinge, adeguet  technio. 1 auporvision bocomes
difficult, if not impoceibile, wnd only thc loss costly and loss
Goutcly toxic compounds crn he dofoly made available for use by
individual foarmere o,g. 00T,

15¢  9t11l another wepot of the eropping pattern is that of

orop rotation. Cortain of the mor. pereiztent ;wwticides vwhieh
are widoly usod on cotton ..z & vldrin, ill tend to build up
801l rosidues vhish & twr 411 producc unacceptable contamination
in root oropc, mwh as carrots, Accordingly, considoration must

also bo given to ourrent and prcjectod orop rotation prograwmes
, Y0 onmure that posticido rosiducs resulting from the protection
of onc orop do met produc: nuvcoptable residucs in other crops
EPOWE in the same orop rotation pattcrns.

mally, partioularly whore a variety of Crops are growm
on ﬁii tﬂi’ﬁ&i holdinge, the Pactor of spriy "drift" cannot
be &eﬂa&:ﬁ; Whiich can sometimes causc inodvertont and wnaccopt-~
able sontaminstion of orops grown in noighbouring ficlda,

d in %& fiﬂ% Yoara following their introduction, in some
8 the yiolds soom began to decroaso and rovert to their
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crevicis levels,  Turthor, oo sen Lo oarvet e hoo
i ] Y 1

devilopment of o Dijkdegroe of rosiotune ng Tupeatod applications
of broad-spectrum ins~eticidos, comirel Yiens e bl and

certain .rcas wont out of pro“uctien - o particular crop,

1Ss The sitution with reepeet to cotton np beon succineily
described by Doutt and Smith (Huf fakaor, ;ﬁ¥1;. in vhioh the pat-
tern of cotton preduction may o¢ throush a sorics of five phageg,
as {ollowa:

G Subsigtancc ph:osc - yiolds of less than 200 ke/heotare ,
minimal use of eciomical posticides, Crop proteotion, such as
it is, rosults from natural control, imicrent plani seuiotange,
hand picking, oultural yrodloos, rare pest truatients
Luok!

B piiagc -+ Cotion in often onc of the first
arops plamtcd in nwly irrigated arcue and crop protection
menoures arc inlroduwsed to preotcot thes. laryer and more
valusble crope. In most instancer thess measures depond
801.ly upon application of chemical pesticidos on fixed
sohedulce which regult st firet, in Ligher yiclds of secd
and lint,

g a8e ~ &ftor a variable auber of years, noet
reﬁ%ﬂme ataz*tsﬁ develop and is accompaniod by more
fraquent and heavier aspplications of posticidcs followsd by
ropid pest rusurgence, Hesistanc. beosmes so high that
alternative pestioides arc used and rceietance again dove
clops, but oven more r&giély. Sccondary pests are unlcashed
because their parasites and predators have boen killed off,.
Thins situation loads to still mor. usc of chemical post-
icidcs and inareasgd production costa,
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application rise sc b tant oo oo bhoconos wproritebhl. ,
Wwits m:"rfinul lu.uQ Tk e S el o1 osaer IR 1‘1«;_ i fir.*

boe fercud out ol oroduction.

Ce gocoN Very paase - L erup protecticon aystom lo wmploycd
comprising a varicty of contrel procudwres. At~cmpts are macce
to modify onvirmuental facters wnd fullest use is nade of

biological contrel and natural nortality.

Accordingly, in planning futurc peoticide rogquirew nts, considoration

must be given to thee: posticidos wikbh arc most suituble for use in
integrated poest control pregrommes if the five phase desorided

above are to be avoided. ‘ *

19 In this context, Hutoali in o locturcd the 14%h 1&&55‘:‘:{,
national Congross of Datemology in Canberre in 1972 (roferred to
by Casscr, 1972) divides the most important peetieides on the mar-
ket into three catogories from thc viewpoint of post managemontt

Cotogory It Duairablc Locause vory well suited for
integrated control, und also roacily
dagredable.

mewhat loss Pavourable, but still to be
recommondad, :

Reccmmended only under sposial ciroumstantos

;i%i categorics .rey of courss) evbjoet to the restriction that |
allowance sust be mode for any resistanco. Bosides DOT ¢ the followin,
are not rocommendedt Heptachlor, Dieldrin, Aldrin, Bndrin, Howover,
as yot there is no classification for the products net li=ted,
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dagarar 1o tho onvitonoa

LN afertons cdy dor ot 0 oo is only now buing
developed and it 1. porticdarly scanty 1or some of the oldur pest-
ivides which wore dovelopel and rogletored long boferu present
oneerns about cnvirommenti < Fliots of pesticides ame into being.
Purthormoro, toxicitios tc fish, birda, wild mammuls and other
non~-targot orginiems have not boon as preoisely ocutegorized as
thoy bheve to man and leboratory .ma domostic animals, Nevorthelows,
gemeral guidelines have bocn duvoloped (von RUmkcr, R, and Horay,
Fey 1972) as outlined bolow:

- "Relutively non-toxio" means that nc lossee or injury
to non-target spocics are likoly to ocewr, allowing
for u considerablc margin of overuse, misappliostion
and/or miscalibration,

- "Siigztly toxio" means that slight losses or injur
rget animels or organieme may scours

- "Hodora oly toxic" means that ‘moderate losses of the
animal'. or erganioms may ocowr under tle operating
conditions outlinod in the precedng subpuragraph.

- "Highly toxic* mcans thut severe lossor may ooour if
the poesticide is used in or ovor a habitat containime
the animals or organigas specified. "Uec” of tho
peaticide in this context mea.s use at recommonded

dosage lovels, 1m‘lgémg ruch overuse as a:aa L

srtont double treatmnt lnd,fer a:im&lih@s’k%%

sing these guidelines, von Rnker categoriser 35 of the mowt
sommorly used peeticides as follows:
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nelative Toxicitics

Posticide Figl, f\‘ (:'Ua.:']. c Birds ”;1‘11 . Or;‘;i s
Jroenisng
ul«lr:‘n ALK %mcx 000X XXXX (1)
dicldrin XK XX XXXX XXXX (1)
cndrin baaod XX%X XAXXX ALK bed
captan XXX ? X x (3)
benomyl ? ? 7 ? ?
Zinch X 1 x x ?
manch XX ? X x 7
wancogsch xxx 7 x ? XXX
methyl bromide n.a, LI xax(4)  xoo0d(4) xxx
ginc phosphidc 7 ? | xxxx XXX ?

(1) Toxio to inscots; relatively non-toxic:to othor soil
organimas,

(2) Toxic to insects; toxicity to othor soil orgunismg
not kmown,

(3) Toxic to somc moil funsi, relatively non-toxio to
other soil orpeniems,

(4) Birds and vild rammals will not ordinarily como in
contact with compound,

Beaet  not applicable,
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Cuxjgup}. or _p‘ot;.fnt_iﬁl S0M sariocdturad o

2le Groindusiri 1 opooo o and vy topnnt 0 ATC TR ST
leadins 1o the warkotine of o i vicidog, crioriby g LCh Lo
ocompounde vhiicit wil' be wscfl i 49 control o w.jor uort: oy
major agricultural crops, Indcedy tho rapidly iner. 4rtin | conte
associated with thoe developmon® of 1 now coipound (row cetiatod
by various autioritics to be Lutuoon? § 1L0C, 000 2ad 43,000, 000)
mitigates . guiaet tuc development of compounds vith o losscr

market potential c.z. compounds oifcntive only agz.inst inscots
of medical importance such ne finopheline monguitoss,

22, Purthurmore, compounic gonerally come into rathoer wide-
scale agricultural usc bufore they have beun thoroughly ovaluatod
for malaria control purpescs both from the stand-voint of abiii‘%?
of interrupt m.laria trancoies ion and toxicity hasard to inhubit.
&a‘sa of troeatod houses. And it is thia latter foctor whach
greatly oiroumsoribus tie list of conpounds whioh can be used for
malarias control purpos:s beesuse of the implications of continu-
ous round-tlc~oleck oxneosury of babice, invelids and the aged in
troatod houses,

23y Accordingly, in devel eping eountirics vhere insuet-
borne discnscs such a8 maluriu wpe o 111l problon,ecrious consid~
oration chould bo givern to restricting or proaibiting the agyi-
cultural usc of compounds which ur being used or buing coneidered
for wao in m* ie nealth progrommes. it tho prosent time, the

cont rograres and certein of then are already boing wod for
wiesatw past control as indicat.d bulow:

b arc wnder consideration by WG for use in voctor
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24, The smoopc of this pupor 4o not pureit n adocate dle-

ovelop=
ing countriee where techuical Lnwwledge of resporaidle authopitios

oussion of thus factor whi b is of nuri culef iopertance in de

is limited and the .duweationc) lovel of uore fo low. Accordingly,
only zonoral guidelincs can be rivin and the ¢ oLdor showld peioy
to gher ‘pullications for Wditionel inferection cep. FAO,
0, 1970 d: Wil0, 1973; vonitthuker and iloray, 1970,

23+ It euould be recogpizody et the outscl thet sll pustiotdes
arc toxic to sons Lo of life aid in faot if ticy 1id not huve thie
X Pty s the compounds would ol be olissificd na peaticidon,
Unfortunatoly, howevor, this ceauntinl emslity of repticides frew

quently extends to m.n and highor antwale, Bt tho relative toxieitive
of postioidoe to inecots, for v{aéx‘i&% Bay be cmtirily o ifferat te
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lotd s acourding to Yh sopare iy prvsoant,

2be  In the intoria, it St bo weeTul to follow tie satdo
liscs developed by von Wnkor s foray (197.) whe have <!)ocated
1 of the vest comonly weod peeticides te eno of four of the
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Jfe Wdote thet al) o, the fawngicides licted or. relatively

nen-toxic to mun, tlut only two ol the insceticides but all of tho
horbicides oxcept 2yd=L {211 ir the sl ipatly toxic cotegory, end
tihat virtuzlly all of {he tusecticides (cxcapt 2)

"Modoratuly toxic" or "Highly toxic®

w1l in tic

ctegoric g,

lionomic_factorg

2,

Countrice with limiteq foreign exchange availiblo for
the purchase of pesticidcs Irom abroad froquently wust give first
lority to the protection of their export erops, purtiokrly if

o oraps canstituto & significant propurtion of their foreign
. ﬁg&; the other hand, neglect of the plant
) | problems, including post-larvest #brage probloms, of the
subeistonce fummer froquently porp.tustos his situstion and has
boon identificd in somc countrics as

eultural dovelopmont,

the faotor limiting agri-

29, Thoruforc, where appropriatu, pesticides must be
ovaluatod in torme of their uscfulnoss in protocting export i3
*and in protooting orops of subsistonco farmors, giving due cttontion
‘where possidle te othor orops which do not fall inte either of those
two catugorica.




Costs of pesticides

30« The actual cost of o pesticice formulation to ths ond -
user ic highly variadlc and dependont upon a larse nunber of fac-
tors, including not only eupply ard derand but also _5,_:1‘@3; a}g_a*
transport, typc or formiation, basic cost o the compound apd
proforontial trual.. agreoments,  However, types of formulations
will be of partiocular intorest to developing countrics vgpeciully
in arriving at decisions rulating to locel formulation, Mas
pestioide fermulations ror agrisultural use aprec ava ilable in
concantrat.d form, partioularly wettable powders and m&ﬁﬁ%ﬁ
oongontritos, Consoquontly, where aprropriatc, such fersmlat
should be chosen, in proforance tg fam;aé ong containi
3!@1&3%!:@&3 mii amount af active .
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31, Luetly, onc of the iost foportant jaoters «Bioerins into
& docdeion rogarding the ucloction of o particulur poetici o,
cep.elally il vhe peeticide 48 to be wued on on export crop, ia
the aipucted luvel of remiduc which would reoudt frow following
good agricultural prectisc in the we of peoticide and $he
purtiold rosiduc $olarante levels allowed on $hg grop %;' tha
importing countey or countrics,

33; T f&ﬁiiim owoh dociodong
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34s dccordingly, boforc tedting o docrvion ot e putionad
1ol repurding the uso o, . preticide an wn xoert crops, tir
“PPropriute officials of th oxporiing cowitry should contuot their
cowitcrparts in importing countrics to cnuwur. thet tie cxposrtcd
coumoditics will comply with the roquirvacats of tuc iwmporting
countricy,
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