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The use of chemical pesticider in recent years has contribtuted grestly

to man's hédlthmﬂﬂmwedatmd&rdqfliving throughout the world.
Si.née tzheA _S.ntquducfsim of the vast a.rrﬁ.y of pest control agents follow=
~ing Vorld War II, we have witnessed the most effective comtrol of pests

of a.gricult\;ral and public health importance ever lmown., This includes
many pests for which effective control had. never been achieved prior to
the use of pesticides, In fact, as pointed out by Newsom (1965), ve
learned of the importance of many peets which had not been suspected prier
to their control by chemicals.

Pesticides are highly effective and positive for control of pest cute
breaks, In fact, wvhen puﬁ populations reach econcmically damaging
levels, there s 1ibt1e other than pesticides which can be used to'wvedd
damage. Therefore, it is expected that pesticides will continue to de &
major tool in pest management, Yet, in spite of the benefitr realised
in recent years, scientists and the generel public are in drosd genevel
sgrement that serious disdvantages are asiocisted vith the use of
puticml. 'mm is :parts.mm.rly true for the uss patterns vhich evalved
| (ain the 1950's and 60':. Moat of these problems are associsted vith he
indisoriminste snd almost complete n:unam upon pesticides used in &
putmmticn wh-u. Mlm nmmmmwumm
resiatant stuins, mnmam of the scosysten \Mh emsrgence of miaow
pests as major pests, pestiocide residuss on the harvested crop and othev
man bazexds md. in some capes, genexral contamination of the

environment,




-3 -

There ir cvidencs 4 Present of an over ipo0- asing Lrond toward an
ora of psut maniwyo aont and away Lvem eversrive and indiseriminuce
use of pisticldes. Sovermental wmvc"u, reseurcher:, grover
organirations, and irduatry ave working at thc need to moke changes
in our stmtegies four PCLL control and the reole of pestieides i4

this inteprrated approach,

Before we go into the detalls of pest management, let ug examine the
sdvantages ard diradventages of pesticides, rirst the advantages,

1. A vast array of chemical control agenls arc available, It
is possidle to Quickly select a pesticide or presticide combination
which will contro) effectively almost any pest; situation involving
artarcpods, weeds, nematodes, and discases. This has enabled growers
%o incrcase ylelds in épite of pest problems which reoccur year after
Ye&r and ‘wre formerly the limiting factor on production,

When nev pest probleus arise because of changing agricultural practices
or because of accidental introductions » We can usually solve the

problam or purchase time for solving the provlem by selecting an
offective pesiicide. Thus the cpotted alfalfa aphid, Iherioaphis ma. %
(Buckton), waas held in check with insecticides in the western

United States for the S year: that were required to develop resistant
alfalfa varieties, introduce parasites, and devige an integrated pest
pagenont system (Stern et al., 19593 Stern and van den Bosch 1959).
Vithout insecticides the spotizd alfslfa aphid would have eliminated
Alfalfa as & forege orop fra. the western United States, Vhen the
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hed alresdy ocmunicd one wijlion Aacres s (dieiner et al. 1951},

o, besbicides ach quickly and positively in most instanccs,
Methols of control are required which ave widely applicable and
effecsive to cope wibth such provlons as wides sprvad insecct outbreak
Jhich may develep over & short pariol of time, Pesti cides have the
advantage over other suppression albernatives in being able to effect
& more rvapid ond higher level ov control over a broadcr range of pests

then any other avullable,

Witike some of the alternative methods, insecticides are effective
against high pest population densities, and they can minimize crop
damage even if pest density alrocady exceeds economlc threshold levels
ot the time of application, lasacticides can halt transmission of
vector-bornc plant, animnl, and hupan discices. Indeed, countless
milliuns of people , citizens of' wvery uation, owe their lives to the
availability of insecticides. There a};fpedrs to be an irreversible
trend te groving anrvnl crops in vast ronoculbures. This type of

agroceosystom 13 inhe rem;,y wnetable, and the grower must constantly




be alert to a pest outtreax and the road Lo e-ot anickly, Often

insecticides are the grower's only meane of protecting his {nveste
ment and income,

3. Often a single pesticide or a mixture of pesticides can be
used to control the entire complex of pests attacking many high-value
coomodities. By contrast many alternasive methods are highly

selective, Therefore, control with brosd spectrum chemicals is ofban
achieved With little labor ‘and with a favorsble cost/benefit ratio
from the user's standpoint,

b Pesticides permit the individual grower to protect his
camodity irrespective of any acti&s taken by his neighbors, By
cmtrast, a mmbar af the alternative methods sre mefrectiie unless
applied against the entire pest population of an agroecosystem,
Nevertheless, the individual grower can protect his camodity more
effectively and at a lower cost if he and all other growers act in
cqaeert. For as Knipling (1973) has shown, uvniform suppression
6911.& against the total pest population over a period of generations
will achieve greater suppression than a higher level of control on most
but not m of the population each generation.

5. A number of insecticides can be used selectively with 1littls
sdverse effects on beneficial arthropods or wildlife, Metoalf (1?72)
recognized l&x types of selective insecticide uses,
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(a) Intrincically selective insccticides. The effectiveness

of the toxin of Pacillus thuringiensis 1 largely limited ‘o larvae of

a mmber of lepidoptercus pests, Many of the new hormonal type materials
currently under dcvelopment arc selective to varying degrees., A number
of acaricides show 1little toxicity to insects including such materials

as ovex, chlorbensidc, dicofol, tetrasul, tetradifon, thioguinos
(EradexR), exythioquinos (Morestan™), and others. Under conditioms of
actual use TDE (DLD) -shows conslderable selectivity for the redbanded

; (We.lker)
leafroller, Argyrotsenia velutinany, Similarly, DilanR shows some

selectivity for the Mexican bean beetle and the saltmarsh caterpillar
(Gasser 1965). Although not in cammerciel use, isopropyl parathion is
240 times less toxic to homey bees and 100 times less toxic to Cpius spp.

parasites than to house flies (Metcalf 1965).

(b) Selectivity through systemic actiom. Bucking arthropods
such as aphids, mites, thrips, and leafhéppers are amenable to |
selective control by cystemic insecticides which quickly peinetrate
the leaf cuticle and are translocated throughout the xylem tissvue,
Such insecticides include demeton, schradan, and mdm;’ﬁm-utm.
Other more persigtent system'ics are often amilied es granules to tha.
soil root tane when the sced it planted, These materials are transe
1ocated ané, eancentrated in the most rapid:l.y growing urm thm
wd inoluds phmte, disulfotan, ;ldiearb, and ca.thomm Depending

on the formulation and soil moisture, al&icarb applied in furrow
| controls sucking insects and boll weevil for more than 1 month. This

control can be extended substantially by making an additional side-

dress application (Bariols et al. 19T1).
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budworm, Choristoneurs i rerne /o ‘ucmr et al, 1940, Pillmore et al,

1971}, Althougi Zeeroar g hishiy tode %o rumna e andt birds, it

be safely uced for sprues hudvornm cortrol boenpse o1ly 0,7 1b/acre

is required and because Secuien wida . goes » 2id plotoe tnd biodeyrad-

ation, bas a low degree of cwrlative Soxic aeb ey and u low toxicity

to fish. The development o7 this use of decyran and demonstretion of

ts safety s the culrination of 2 dmenle of seavel fer & alternete
to DDT. Von den Husek and Stern (1957) four ¢ {h.. mevinphos did not
f‘r)‘_.r! 3

kill Trichogrurma nemi Dot in m” em73 ana that the regidge
i

aiseipatel so idiy that wewiy ersng adildt jviacites wore g red,
i pa

(4) Ecologicalir seler tive Arcecticide paa, Dy peoctge
&pplication and timing, the effects of incecti cides on nontargetv
organlsms cen be avoided or mi nimized, For exguple, attempts are
made to minimize honey bee destruction Ly epplying metiyl varathion
late v:ln the evening when bees are not working the blossams, or if
pos#ible after bloom is coupleted,

Aust,
The tsetse fly, Glossine gwynnertoni/, was eliminated from a 35-square

mile area by &pplying endosulfarn or dieldrin to its preferred resting

sites (Chadwick et al, 1965},  The applications were made to the

S




undersides of tier branchcs 1-h inches in dimmeter, L-9 fcet abere

nd, and inclined less than 25 degreues from the horizontal.,
b

The application of inscclicides to sceds is nne of tle most efficient
weys of protecling the germing’iing seed and she seedling with minimal.
environmental disvurtion. As litbtle as 1 ouwnce per acre of phorate
or disulfaton uced 25 & seed trealment for cotton gave control of
thrips equal to two follar oprays gpplied dwring the growing season
(Ciowar et al. 196<), More than 1 ronth of probection against the
ceraal leaf beetle can be ubtaiued by treating pat seed with proposure
(Baygon) at i ounces or less per 100 1bs, of secd and 15 far superior
to the conventional use of 1 1b, of carbaryl per acre {iuppel et al.
1970).

Croft and Barnes (1971) have shown that ingecticide-resistant strains
of predaceous mites can be selected in the laboretory aud subsequcntly
released in the Tield to provide superb #pi der mite control despite

indecticidal applications for catiling moiiis,

(e) Selectivity firough restricted treatment, Sensitive

pest detection methods sre vecaring av&ilai)le wvhich permit pest menagers
to restrict trea.%ment to parts of the crop actually infested, For
example, in southern Calilornia virgin female baited traps are used

to detect those citrus trees actually infested with California red

scale; 82 that selective treatment of only infested trees can be




¥
J
|
3
§

accampiishcd [Shay o+ o0, aom)y, S T S L Frertan 6w

P

use against Sthe Comctooy Peoakybus P owatral el ieimiyg o Arspn a4

19/3)s  Femote solaing Lroimdgue o el igonectt g s 10¢ v

-

ldentify individual teee -, 0 i o R R N I TN

with the citrus blnerily arc Lrom gom At et unl o ora 1nbi

Hart el al., 1977}, (- adis on th . veos Prach sphld o s Seste o P
. »

J X
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on peach trees Ir tac weatory dacidneton FLATGsgoe Ty arsan,  Up Lo
30 thousand cggs 2 the FUS TRY wvervin oo YroLaen wach trea, When
these hatch in the ALY S nA tney feed om rdoun ot o, bacawe
viruliferous, and movae .o SONEL0 Tlelde 0 trananit lonull
disease, Young potato Plants are part lowariy :oacitd ve 18 dumage
by the virs, Recalogicas i seru A o 27% iy wile ar: chowed
that the area had ny more than 5007 ho 6,007 peach *oces,  Yet thege
relatively few trce: gerv.d ug o JCRTOVILr L Lhat @t aoen ¥ wh aphid
population which later wcied [.'c & potaiiegroa i e crnelutine of
sbout 80,00C acres of pusat--ca. S Lpreydng the v ooh trean b
dei)lete the overirintered porulailon wn. thue dela, ‘Lo buil lup of
the mea ,‘ 1t 15 estimared thut a' lewst one fpray application
costing about $9 per acre - T,000 moges 0f potatoes Lecamen
wnecessary (Fowell and Mondor, 1967), Addition] savings to the
Potato growers resull from ineres-ed 7ields of pot.ines., This is

ar cxeeuént example of the strategic ust of insectiides in mindmm

anounts in' order to achieve past management The rethod involves

insecticide treatments of ho:st tree: that probably would ot exceed




100 acres, 1f comp oo @ e erta, Vliie A 1.4t e application
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The codlinz meth in *h weroorn ipllet Semtes ‘s oA N\es pect of apple
and ovhar orchard ~rops. oTw teoantdsides lave Dovn appl oG per unit
area to coatrol thir yest thad fur ony other insect ln the United States
(Knipling 1972, Au ceolog .on’ stuly of the codling st was undertaken
{9 8 2%-eguare-mile ara n o rineton State in woich leas than 500
acres of appler are grown, ihis sty choworh that a relativwly few
poacommercial treec ave rezpmsible for vodurlug mort of the rodling
poths, During the sumser o 1370 abrest 3,00 noacars ~cial trues were
removed ar.d the frilt was re-oved trew tne fow remaining trees or they
wvere spraved vith iiasi~an, ‘miz ranitation progran raduced the popula~
tion by 96 percent (nut ot nl. 1972} and an3 oreatly sedace’ the need
for addit:onnl contro) meRaurto.

(f) Selegtivity ‘ry. ' h iise ef * '+ - op atlrantenti, The balt

Buren

formlation for comtvol of the isported fire ants, Solenops's inv&cg,' and

Forel
8. gemw{ 15 so0 effective tlalt anly 1.7 gran: per acre of mirex are needed,

Selective lures combined with lnsecticldes can be uged to eliminate
incipient infestations of certain fruit flies or to climinate entire
established populatinc:s from islundn. ‘or evample, the male oriental fruit
fly attractent, wethyl sugenol, ves combined with mled in amall ocans

fiber squarec, With this male ennibilstion formulation the oriental

fruit fly wae sonpletc'y eiimlugted rrom the (aland of Rova and this
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inaccte are climinaved,

The BEETegaling plevoone grandiure o cvperlnentally uaed in the
United States So draw boll weevile nto trap rows of cotton Lreated

with the insecticice aliicarh,

Clearly pesticides nre versatil= and useful teols for ranagement of

pests,  Yet, our exp: ricnce of the past 2 Jdecedes hes revealed some
of the shorteomings of 2esticides which ineiudoe:

1. The devslopment of straln. of eeats which are resictant to a
formerly effective pestic Qe 1s one o the most serious limitations
in the use of pesticidecs, This pheaarens is most vrevalent in arthrepod
pests, but it is not restristed to “his group,  Brown (196R) listed over
200 species of mitegs » tlcks, wnd insechs which hag developed resistence _
to one or more pesticides, A few pests hrve Geveloped resiiiance o the
polnt that alternate pesticides are not wvailable for control such as

{Valker)

the soytean loovers, Psewdcplusia ii.ludois » {Newsomy 1970) and the

(Pubricius) .
tobacco budworvi, Hedioth:s viresceny, In parts of the United States and

Mexico., Yet we have cages in whlch pesticides remain highly etfective

over long periods of selection Pressure. An example i3 the boll weevil
on ovtton in the United States, Orgarochlorine pesticides such ag

dleddrin, cndrin, and toxaphione gave highly effective control for

approximataly 8 years, then resistance becane evident in 1954-5% (Roussel

and Clower, 1955). Organophesphorne materials such ag methyl parathion




githion, and maiathion were substituted for coni~y aud have been

highly effective to date, The developr ul of pesticide ¢ sistance
ia-usually essociated with complste reliance apon chemicnle for pest
control and the resuising Vigh level of sel:ction pra2ssure upon the

¢ ropulztion, I an ipv.graled contiol systen there is usuelly

1258 risk of resiastance thun one vhich relies conpletely upon

chiemicals (Smith 19/0).

2. Another limitation of perticides is tlieir short-term temporery
combrol as conpared with most olher contrul strategies. This 1s
particularly true for the short residual maseriele to which we are
ghifting. Thic characteristic resulbe In the need in most cases L0
rrke pepeated treetments until the crop ie harvesved So prevent populae
tion resurgence of. the.priuasy neabs. tnd.uhe wmergence of secondary pests
a5 major ones. This seguence of evente Is brought. on by the upse'é:of the

ecosystem by the pesticide used agalust the mejor pesti.

Our test defense againet this .ltuatic. 3 Lo wsu pestledd s with pome
degree of celectivity for the target pest species, if available, We

are seriously deficient in pesticides with adequate pest selectivity for
most pest management situations. In these cases, it may be possible to
time the treatment or reduce the ’dosﬁge s0 that minimal impect upon
blological control agents will ocour and still hold the pest fowht:lon
below the economic threshold ievel. A basic principle of'pect m&aent
¢ the maintenance of sub-economic pest pepulations, (Rabu 1970). This
recognizes the fact that we must learn to live with and manage most of

car pests on a centinuing bacis and thut pepulations below the econamie
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threshold are cavsing o damage.  In fact, in wmest cases a sub=econonic
pest population ir desirable as & i'o0d sowrce Tor predators and

parasites,

3. Pesticide residues cu the treated erop amd in the eavironment
may persist for extended periods and present hazards o rersons who
harvest and conswre the crop and other nontarget organisms., Drift of
pesticides during foliar applicubion frequenbtly contaminates nontarget
Crops. A very serious problem with many of the more persistent pesticides
ie their concentration through food chains 4n nontarget organisms,

including humans,

It 18 obvious that drastic measures will be necessary to solve these
hazards., In the case of the persistent materials, it may be necessiry

to severely restrict or eliminate their nge in certain éasea. Substitute
materials for such cases are generally more acutely toxic to nonté;i'get
orgsniams, usually have a severc inpac’ upon pollinators (swift, 1969)
and natural enemive of pests, and have short residual, r¢ juiring frequent
applications, This increases selcction pressure upon the pest specles |

and hastens development of pesticide resistan-e,

These pmbxéms point up the fa.cti that e series of q:.tema.tives must be
considered in the gelection of e;. pesticide for o specific use., In
selecting a -pcstiéiae, from the avallable candidates, the pest mmaer‘
must consider (1) ’ai‘r:lca.cy‘&n the target peat, (2) mammlian boxieiy'y,
(3) effects on nentarget organtsms including pollinators, parasites,
predators, and wildlife, and (4) fate in soil, water, air, and in the
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commodity. Thus ivdividvals W00 winoly recoceoud an fadlvaTual nsees
ticide for a specific pest munagenmen. program recuire an astonichiing

command of Iuformation,

In order to assist pest munagors in maving inteiligent, chcices of
ingecvicides, Mebeall (1972) has asscabled the date in Table 1, He
provides a oumerical rating fer most of the common inc2ciicides with
reg..1 to their safety and effecic on envireonmrptal qualliiy and there-
fore with regard to thelr suit:apiiity for uce in pest ranagement
programs. Ratings were baged on (a) acute Loxicity to humans and
domestic animels, (b) texicity to .onterget organisms, nand {c¢) environe

mental persistence, Xach cabegory won aseigned a vating of 1 0 5 with

increasing hazard as shown below:
(a) -Marmalian Toxicity--rat cral lDgo mg. Der kg.

1= 1000; 2= 200-10003 2 H0=200; h» 10-50; 5w 10

-

(b) Nontarget Toxicity-=trous--ilgy ppm
1= 1,05 2= 0,1-1.03 3 0.01-0.1; b= 00140,01; 5= 0,001
pheazant~~cral Lissg

A= 10005 2= 20010005 3= 50-200; 4= 10-50; S= 10

hmw-bee-—-tqpicai,mﬁg mg. per kg.
A= 1005 2 20100 3= 5-20; 4= 1-53 G 1
(c) Environmmental Persistence--soil half-life

1= 1 moath; 2= 1-4 months; 3= L=12 months; b= 1-3 yeurs} S= 3«10 years
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Tabie 1--Pes$ Mansgement, Rating of Widely Used Insecticides (fram Metcalfr, 1972) .

: Mammalian Nontarget Toxicitx Environmental Overall
lum:'i {de Toxicity Figsh ¢ Pheasant

Average Persistence Rating
ild i m“b

A

5 3 5 5 4,3 3 12, 3*
rin l‘ l" k "’ h.o 5 1300
inpuos-mrthyl 4 3 2 b 3,0 3 10.0
?Nnrvl 2 1 1 k 3.0 2 7.0
purt 5 2 ; 5 .0 3 12,04
1 4 2 h 3.3 2 9.3
2 3 2 2 2.3 3 7.3
3 " 2 2 2.7 5 10.7
5 2 5 2 3,0 2 10.0
3 2 5 ] 3.7 3 9.7
2 1 2 1 1.3 k 7.3
b k 3 Y 3.7 5 12,7
3 1 N 5 3.3 2 8.3
5 3 b 2 3.3 3 1.3
e 3 3 5 3.7 3 ,9;?'
4 h k h 5.0 3 11.9
5 5 5 2 b0 5 .0
ton e 2 3 2 7.0%
2 3 b 3.0 i 1,0
®) 1 k 1 b 3.0 1 5.0¢
or s 3 b " 3.7 z 12,7
3 3 2 k 3.0 10,0
2 2 1 b 2.3 1 5.3
1 3 1 1 2.3 ] 5.3
b 1 5 S 3.7 1
S 3 5 b k0 1
2 2 3 5 3.0 1
3 2 y 2 2.7 e
S 2 b & ho o
¢t o} LBk
3 b s 1 %0k,
2 1 2 1 1.3 1
A 1 5 R 2
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The honey vee, trout, and phessant were chosen as nontarget: organisms
because they are samewhat typical of three nontarget groups and

because -they have been used in many assays (Pimental 1971).

The compounds in Table 1 have heen segregated by Metcalf (1972) into
the rollowing four classga:

(1) suiteble for use in pest management (rating 4-7) earbaryl,

chlordane, Cardons, malathion, methoxychlor, naled, trichlorfon.

(2) caution for use in-pest management (rating 5-10) azinphosemethyl,
demeton, diazinom, dicotol, dimethoste, Dursben, lindane, mevinphos,
methyl parathicn, phosphamidan, oxydemeton-methyl, setraethyl pyro-
phosphate, toxaphene, zecimn.

(3) to be.uged fer \pest managenent only under restricted ,mﬁam.
(nti.ng il~13), such as seed oOr soil treatment with aldicard,
mm, a.aaultotmi. phorate, rarathion, EPY, uomm, or
indoor trestment with DDT.

() 1ittle if any place in pest managément (rating 13-15) aldrin,
@lelirin, endrin, heptachlor.

Obviously we must eval@t’a each pest prodlem in its peculiar eetting Qnd.
use the most appropriate control strategy mclnding the most appropriate
insecticide. Therefore, this categorization of insecticides ms
qualifications {n certain instances, Nevertheless this oategorisstion -
1s & laudatory first epproximstion to quantifying ingortant charesteristics
of insecticides as & basis for rational selection of specific insscticides
for specific uses in pest management programs. | |
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Pesticide use in a pest management system may be divided into three
general categories as follows:

l. Carefully timed applications directed at a strategic or weak
point in the pest's life ¢ycle and desgigned to exert a suppressive
effect upon subsequent Populetion dbuildup., Excellent examples of this
strategy are the systems used to control diapause populations of pink
bollworms and boll weevils in cotton. These two pests are the key pests
in most of the cotton acreage in the United States, They require early
season treatment and then the applications must oe continued for the
remainder of the season. It has been found that meaningful reductions
in overwintering populations of these key pests can be attained by
control memsuves directed st them during diapause development in fall,
The pink bollworm control consists of regulation of the planting and
phpt destruction dates and by cultural practices dasigned to destroy
dispause larvae. The boll weavil control coamsists of 1-3 applications
of phosphate insecticides in the fall with crop destruction as so0n as
barvest permits (Brazsel, 1961). The ocntrol measures are most effeotive

when done on an area-wide besis. These fall-applied suppression measures
delay economically dameging populations of these pests for one or more
generations in the ron.uvix;g Year, This allows more e”fective use of
netural control factors for seoandary pests in midseason and veduces the
anount of insecticide used. Thus several measures, all of which are
effective primarily against high populations when combined and applied
Sgainst the total population, can suppress it to such low levels that a




- 18 -
o

full season may de required for ine population to recover to dameging

levels,

Another example involves the control of codling moth on apples in
Washington. DButl et al {1977) round tha' appreximately 95 percent of
codling moths which attaczed cormeraisl apple orchards originated in
nonconiercial trees,  kemoval of sbandonad trees and treatment of the
others which would neb be removed, raduced the pest populations,
resnlting ie regalrerents Tor Jecs control action. In most cases,
particulariy wia & mebile pest such ag insects, the success of such
epproaches deperds upoy the epenavids total population suppression
concept. This requircs rneer 100 nercent participation by growers to

reglize the full potential of 4he action,
I

2, Belective preventive treaiments may be made with a minimal
quantity of pesticide during the growinrg scason Lo provide suppression
pressure upon a raoccurring or developing potential pest problem and
cause the least poesible chance of dizwupting natura) control forces.
An :nnple of this iz the use of seed treatments for control of
thrips infestations on cotton. Another would be the spot treatment
of localized infestatione of boll weevil dﬁring the early season period.
Maximum use should be made in such cases of resticides with scme degree

of selextivity for the target pe'st if available,

3. Another category of pesticide use is for inseason treatments
made when economic threshold levels of pests are exceeded despite all

other pest suppression measures. While alternate nonchemical pest
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control measures may be preforred » 1t 1s inevitable that under present
agricultural practices economically damaging pest Populations will
occur and we must have positive control methods for thesc situations,

At present, pesticides ure our only resource to use in such cases,

It is imperative ihat, when used In such cases, usage be compatible
with the pest menagement scheme. fThey should be uged only vhen needed,
based upon pest population assessment » and selected for both efficacy
against the pest and the potential for causing disruption in the

ecosystem.

In the United Stctes we have initia.tet?. recently a series of pest manage-
ment action programs which are a cooperstive endeavor of the research,
extension, and regqulatory agencies. These programs are designed to
achieve a better balance between pesticides and alternate control
strategies in our pest control efforts, We feel that we haye many
provea control techniques for many cro) pssts which are not being used by
growers. In most cases growers hesitate to change from their pesticide
based programs, particularly if they are still effective. The objectives
of the program are to: (1) show the grower the value of a supervised
control program based upon papulstion assessment as compared with
treatment based upon calendar date or plant growth stages; (b) assist
the grower to modify his present control procedures and invegrate new
Post suppression m into his production system,

This cooperative effort vas initiated in 1971 with two proamh. This
increassd to 22 projects in 1972 and we vill bave 39 projects in 1973.




The projects essentially emcunt to a large-scale demonstration ares of
several thousand acres with growers actively particlpating. They are
scheduled to last for 3 to & years and we expret the growers and private

pest management conculbants to carry on thermafter,

These programs arc based upon papclation asscesnent, or scouting to
collect the necesenry dats upon which to bage pest controi decislions,
They are established on eropg where re.asrch hes developed prondsing
alternate conirol methods which can Le integrated into the pest managea
ment system, We presently have projects on cotton, corn, pcbaioes,
gples, vegevables, pzanuis, grain sovghum, citvus, alfelia, pears,

end tobacco. Thie netivity is presently oriented strongly toward
control of arthropoo pests, iHowever, there are components of weed,

diseace, and nematode control in many of the programs, This expansion

b0 include the total pest complex and the entire cropping aystem is
expected to continue.

These projects are belng developed around the following basie Tequire-
ments for an effective pest munagement, approach to pest control:

l. We must have dependable pest population assessment methods,

2. We must have egtablished reliable econamic threshold level

of pests,

3. The systems to be used must be operationally und econcmically
feasible for the grower,

k, We must have adequate numbers of properly trained personnel
to execute the programs,




5« The producer must drvelop confiden.:c in the system and uge 1t,

The ultimate objective of thes: projects is to :ealize a pest management
systum vhere maximuwm posaidle reliance is Pivced or pest suppression
measures obher than pesticides with pesticides used selectively,

Ideally, the solution to the probleme associated with the use of
pesticides would be to develop alternate nonchemical control methods

for use. Belentists concerned with pest coutrol nave recognized for
years that integration of a serier of control methods i the only way

to meet the problems associated with a rapidly changing agriculture

and the pest complex including insects, veads, nematodes, diseases and
others. A grest dsal of progress has been made in development of
alternate control methods, many of which are now in use, However, these
ooutrol systems ase much move Aifficult to excte than the Joutize
application of pesticides, and in many cacep cannot be appliecd immediadely
(me?. 1962), There is general agreement among pest control specialists
thtt"mtlcmn sre onc Of our prominent alternatives for pest management
and we must leam 40 use them in such a manncr $imt ve realize their
advantages and minimize the disadvantages.
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