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ABSTRACT
 
Grassy lulotL were treated with granular, wellable feiiihion 
 at 2 Ih,'acre and Aba te: (0,0-diinlethylpowder, and entulsitialtle-coiicen Irate formulations of 

phos. 
sler wi l22 piorothioale 0,0-die. .It,.l'-tiodiphilol)and Mo­different insecticides to determlnine their residual lifeas batni (benwo[bjthien-.yl inethylca rbanmat It),'larvicides. Larvae at 4 aieof Anoplteles albiniritus W\iedenali u, ga e comlttpartatble restilIs.At ).5l) acre I) it'sbam, gave 6;Aedes taeniorhyn'ihus Wiedematn, anl Culex lfipio!ns amd >12 weeks of 90% kills of .A. tetrniorhp,'1trhts aodq uin q uelascialtus Say were used as test insecis. 'hirtii.el A.of albi nanus. C:ar:Hii tes,sul as propoxotr, carbaryl,tilecolmloin ds gave satisfactory tresllIts for 6 or more alid Moblaii were effective against ole or morte tile 3iofweeks against at least one of the test species. l)ursban® species for >12 weeks cii applied(O,o-lietyl at rates of 2 to .t0- (3,5,6-tricli oro-2- pyridyl) pliospliorothio- lb/acre. Residual activity varied markt. lv witi tiledos­ate) at I II/acre w:,s the most effective colpound; age rate anid species tested. 

To evaluate the effectiveness of candidate insecti- grantiuhr, wettable powder, and/or enmulsifiable (on­cities against Anopheles, Aedrs, antid Culex larvae, centrate formulations, were evaltated to determinefield plots were set tip at Fort Stewart, Ga. )uring their re-,idtutt life.the period 1966-69, 22 insecticides, made tip as The type of treatment was sinmilar to "prehatci orpreflood lirvicidiig,"a procetltre that has beer, used
 
I Dloera: Culicidae. successfully against loodwater Aedes (Vannote 1952,2 Us. of trade names is for Identification purposes only and does Carpenter and Kiltan 1952).not constitute endorsement by

U.S. Drpartment 
the 'ubllc Health Service or the MATERIALS AND METIODs.-The 22 insecticides wereof lealth, Education, and Welfare. Received bromophos, carbaryl, dtlorphoxim, dichlorvos, fen­for publication Oct. 22, 1970. 
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thion, phoxim, propoxur, tetramethrin, and the fol. against all 3 species; all formulations gave more than 
lowing compounds without approved common names: 12 weeks of 90% kill except the granular one, which 
Abate: 0,O-dimethyl phosphorothioate O,0-diester gave 10 weeks against A. laeniorhynchus. When 

with ,,4'.thiodiphenol tested at 0.5 lb/acre, Dursban granules were effective 
Akionl': O-[2-chloro-l- (2,5.dichlorophenyl) viinyl] 0,0- for 6 weeks against A. taeniorhynchusand >12 weeks 

diethil phiosphiorotioa)rte against A. albimans (not tested against C. p. quin-
Iay'3879)9: o-cyclopentvlphcenvl methylcarbamate quefasciatus). Abate wviaid EC at 4 lb/acre were 
Cibla-887-1: 0- (2,5.dicliloro-,liolopheiyl) 0,O.diethyl also quite effective; they gave greater than 12 weeks 

liosplhorothioat e of residual kills agai.,t all 3 species. Abate fornula­
(iba-9191: 0-(2.5-dicliloro-.-iodolflenyl) 0,0-dimeth- tions at an application rate of 2 lb/acre did not give 

yIl hosplhorothioate satisfactory residtal kills of any of tile test species.
ie l: thylnCrcal)lro)heriylacetaite S-ester with Fenthion EC at 2 lbi/acr- gave 10 weeks of residual 

0,0-dinietl\l f kills A. taeniorhynchus and 8 weeks of A. albi­pihslphorodithioate of 
l)rurslar4 : O.b-dietiyl 0-(3,5,6-trichloro-2-pyridyl) ..ar is aind C. /. q uinqrttlasciaitus,but was riot effec­

tihe for more than 2 weeks as a wettable powder.Both 
lirshan iieliyl analogue: 0,0-dimethyl 0-(3,5,6-tri- formulations of Akron at 2 lb/acre were effective for" 

dhlor-2-pyri fyI) phoslihororhioare 12 weeks against A. taeiiorhym/hus and A. albinianits, 
ferritrothion: 0,0-Iimethyl 0- (4-nitro-m-tolyl)phos. but proved inelfective against C. p. quiquefasciatus. 

l)hosplhorothlioate 


]pholothioac Carbaryl wi' at .1ll)/acre was lso effective for 12plrdoort: 2-chlorloll.(2,.t.5.tiIorollenyl)vinyl di- weeks against A. taeniorywhits and A. albimanus; 

riethyi hosfrlire at 2 lb/acre it Was iiieffeCtiv'e. Cidial alid I)roIlofpI0s 
IIl('i Li s If1.1!: m-cutncriyl (mercaptoaceyl) metliyl- Ec were effective for 6-10 weeks against C. p. qitin­
(:rbarate S-ester with 0,0-dimethyl phosphorodi- quefasciatus aiid A. tlbitnanits but were ineffective 
tliole -g1ist its.lae ior)tic 

l 3,1.5-rrimelIiy1)1henyl methylcarlbamate, At -1lbaire, Mobali ; were effctcli c for I0-12andrin": 
75.: ,3,5-rinicthvIypheI mietivicarbamiate, 18% weeks against the 3 species, but at 2 lb/:cre this 

Moa5% t:bcn/ojbjtlfieo-,l. Icthyicarbamate formulation was incllertive at '2weeks. hlie wettabl Ie 
NI)C-101: (5- fir-ryl) iethyl 2,2.dimethyl-3. Pow'der formI lition was iol higliv efleciye everi at(2-mochylpreic r a - -1lb ;acre. C-887-1 Wi' wias ellective for 6 weeks against 

('is all 3 .1lbiacre. lb lnirrothionprox 70l14 i aris, 31K, isorilers) species at At 2 acre 
Wi N11rdi)rl)oxur E:Cwere etetise igainst A. Nlb-

Th' test r arnd the soil was a sandy anid 12 weeks, respectively, but each per­pilos w fl". matti. for 6 
loairnty'lpe lays from to in. tire A 2 lb/lacre,with beginning 18 22 formed poorly iagaist other spcies. 
downii. Elid Vas (meref with plalt growth, pril- Illorplhoxi in gae 6 weeks residual a(tion against A. 
cipall' glass. All tratellnCts IlladIe itntorhytchits is etirlsior.vere to daiip biut billonly ali iHercules 
not looded plots. ,\latciials generally were applied 11169 (;aind lrar(irin wi' were cflective f weeks against 
:itiaiCs of I.2, ad .Ilb Al lacre. l)tirsl:ri was also C. p. qtii'qti'rfa tls.lly 38799, C-9.191, aid teirl-­
applied at 0.5 lbait-. (rarules were hand broadcast, iethrin -i t .1 lb;acre andl dichloros, l)owco 2', 
arid w(ittlablh c alld emutilsionis were applied (;al-dona, phoxirii, aod NR)C-10.1 at 2 lb/acre wrce 
wirlh a :,;-gil sprayer psi, 8002 iot eflectiv'e agailst tie test sleCies,tolrricssed-air ('10 
no/ic). Soil samples ws-fhih relnailcd flooded Ifor 10 days 
Onc afd 2 weeks after licattit aitd biweekly showed thalt grarulfes of propoxur, l)irrsba, and ferii­

therelftior frogh week 12, 31soilsamples (,i'_2 ft - X trothio l were morc eflective thal after iiitiali (Ile 

3 ill. dccp,) ca(h) for ah dosa ac l i i ios(uito increase release theea floodi': rIlis ilicate:., : slow of 
w alkeir tie plelarttiols. Other formtl­slecties i Ic tc.itcl i-ic lit r.iIItolt frori loxicait froll grlilllir

Ireaitei fit'.. Salihis 5cri' plated in jrsaattery lations stitli as eniurlsiois or suspensions of lay 38799, 
(3/j:tr) ad Iflooded 72 lit pior to iritroit(tion of chlorphoxii., Glidolia. mnd phoxirli wAce iillefective 

25 tlhird-s'ige larvae jar. 'lite lairae were plated on tIe Isttest ahIer beirig Iooded 10 days. Other 
inside wire csfhlrskts (2'2x2'2 iii.) wli i wire toipoti ds, sticlh as Ab.ittc, Aktol, carbaryl, Cidial, 
lowered into IIIe upir sutllie of tire water; .io- C-887-1. C-9I191, l)ursbar , fcrthion, ald slolair gave 
plei's albi muN \\-it-dneinn., 1clesu i essiritiilly the saime level of elfectivencss aiftertaciii1/ hs tie 10-
Wiedemann, ;lid (,,.,,x l]t/tiis qtiquelacititts Say day flioding as they did lit lte 3-day testing. 
larvae Isere isedIotttincl v.Food 5as gi\Cn and Iiiot- The rcsidial cilcticL ss of Afltc, pro oxur, 
talily olbser\atios%.(wIr Irllatfe 18 fIr alter tilelIracle calbrlAl. Cidial, ferithiont, and Nfobali was influenced 
wcre plated ill jIars.l slifllC rlliait'd fooded I' the fortiulriols alid by lIre tet speci's used. 
for 10 days, ihcri It 2rd stie'. o1 (age'd lar\ae was \V'iere diltrfenCs were related to forllrlationr, tIre 
iritrhi(ed into tIe jar'.s nI s etsit s were ior to treiii sri 

isscssed alfter .18 hr.
 

At tIreiehl site lilCa. tiii aivclig' weekly tailill grariillr prlfarations of :allthese colrirds excepi 

was fromr1 0.25 to 3.75 iii. .Ait icnilptratures lrrl 'I- lolllni. 

tise hnidity it ile plot site wer, li0-9() F almt 711- (:ompounds seith as Akron, propoxtir, and cal aryl 
IoItt,)9, respectisly. The samlles taken, howv\cr, were more ellectise against A. laentiorhynchts,whereas 
wtcre flooded alld held at a1water telrl]ierttl re of bro0illhos. Cidial, feithiou, Hercules -1169,and 
76-82olF. lanhdrin were more effective against C. p. qninque. 

REst1i s \,NrD the 3.day flooded soil ft.wIialits. All of these compounds were satisfactory1)rsCussIoN.-li 

samples. 13 of the corpountds tested gave C. o more iglagainst ..I.albimaits. 
weeks of residual kills against at least ,.ic of the The data from these tests emphasized the marked 
species tested (Table 1). l)rrrsbarl at I lb,acre was dilferences ii species response to certain compounds
lIhe iost effective tomotund il all formul:ations stich as Akton, bromoplhos, and Cidial. However, 
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Table .- Weeks of 90% kill based on 48-hr exposure of 3rd-stage larvae in 3-day and in 10-day (in parentheses) 
flooded soil samples. 

Insecticide Formulation Al lb/acre Ae. faeu. 4. alb. C. qunt. 

Abate 1.0% G 2 1 (<I) 1 (<I) 
50.0% wl ' I (<I) 1 (1) 3(3) 
43.5% E C 2 3(3) 5(5) 41(4) 

1.0% C, 4 6(4) 4 (4) ­
50.0% wr 4 10(10) >12 (>12) >12 (>12) 
43.5% rFc 4 >12 (12) >12 (12) >12 (12) 

Akton 1.0% 1; 2 >12 (>12) >12 (8) 2 (<2)
 
25.0% EC 2 >12 (>12) >12 (12) 2 (<2)
 

Bay 38799 75.0% wI' 4 2 (<2) 4 (<2) 2 (<2)
 
25.0% rc 4 2 (<2) - 2 (<2) 

Bromophos 25.0% r:c 2 2 (<2) 6 (6) 6 (6) 
Carbaryl 5.0% 1; 2 I (<l) I (<I) I (<I) 

50.0% wi 2 I (< ) I (<1) I (<I) 
50.0% wtl 4 >12 (>12) >12 (>12) - (-) 

Chlorphoxim 2.5% cr 2 2 (<2) 4 (<2) 2 (<2) 
50.0% w, 2 6 (<2) - 2 (<2) 
25.0% iFC 2 2 (<2) 2 (<2) 2 (<2) 

Ciba-8874 50.0% wi, 4 6 (6) 6 (6) 6 (6) 
Ciba-9.191 10.0% 1; 4 2 (<2) 2 (<2) 2 (.4) 

50.0% wI, .1 2(2) I (,1) 2(2) 
Cidial 2.0% G 2 2 (<2) 1(<2) 2 (<2) 

40.0% wi' 2 2 (<2) 2 (<2) 2 (<2) 
50.0% ic 2 2(12) >10 (12) >10(12) 

Dichlorvos 20.0% 1It.llet 2 <2 (<2) <2 (<2) - (-) 
-l)ursbau 5.0% 1; 0.5 6 (8) >12 (>12) 

5.0% (; I 10(>12) >12(>12) >12(>12) 
25.0% WP 1 >12 (>12) >12 (>12) >12 (>12) 
22.5% ic I >12 (>12) >12 (>12) >12 (>12) 

l)ursban methyl analogue 1.0% G 2 2 (<2) 2 (<2) 2 (<2) 
Fenitrothion 1.0% G 2 <2 (2) I8) <2 (<2) 

40.0% Wl' 2 <2 (<2) 6 (<2) <2 (<2) 
25.0% :c 2 <2 (<2) .I (4) <2 (<2) 

Felithion 5.0% 4; 2 2 (<2) 2 (<2) 2 (<2) 
46.0% IC: 2 10(12) 8 (6) 8 (fi) 

Gardona 75.0% WP, 2 2 (<2) <2 (<2) <2 (<2) 
25.0% ic 2 5 (<2) <2 (<2) <2 (<2) 

Ilercites 14169 5.0% ; 2 2(2) 2(2) 6 (2) 
25.0% Wi, 2 2(2) <2 (<2) 2 (2) 

Latndrin 50.0% WP 2 <2 (<2) <2 (<2) 6 <2) 
Moblam 10.0% G 2 2(<1) 2(<I) <1 (<1)

:",(.0%wI, 2 <1 (<I) <1 (<I) <1 (<1) 
10.0% ; 4 I(| (11) >12 (12) >12 (10) 
50.0% Wi' , 2(2) ,I (I) 2(2) 

NRIX-104 25.0% 1c 2 <1 (<I) <1 (<I) <1 (<I) 
Ploxiin 10.0% 1. 2 I (<I) 1 (1) I(<h 

40.0% wi. 2 2 (<2) 2 (<2) 2 i<2) 
50.0% Fc 2 2 (<2) 2 (<2) 2 (2) 

PIropoxur 5.0% 1; 2 1 (6) 2 (>12) I (-) 
50.0% wi' 2 3(2) 2 (4) 2 (-) 
13.5% Ic 2 2(2) >12 (2) 2)2) 

"l'tramethrin 50.0% Wi' 4 <2 (<2) <2 (<2) <2 (<2) 
25.0',' ic 4 <2 (<2) <2 (<2) <2 (<2) 

olICr chemicals suth as Abate, Durblsan, altd fenlhion Of interest is the Aariatliou in efiicac(v shown in 
apparetlly have a broad spectruin of activity because these trials between ,A-blate and I)urshan, 2 cotiniunds 
they wcie ellclive against all 3 species. l)ifiereces that have similar ,:, sa ues Of ca. (1)1)1 l)1)11 a'ai0st 

between species were somttihes obscured by the dos- the test species itivohcd. AppliC:tion of' Abate to 
age applie(, as revealed Iby [lie data for the I)tu rsbaln soil as (lolle il file slu Iit's apa);,retly (tIslroys ili 
gratules at 1.5 Ib/acre %s. those at 1.011Ibiare. high level of activily, and dosages 8 tites higher 

Although carbaaniles generally are considered poor Ilta1t tl':l jot. i)orsbali arC itquired befote a sitiilar 
candidates for larvicides Ibecatise of their higher i.:,- level of efectiseiless (an be aihicvcd. Both Ablate 
values, the response of (ertain sliecics to higher and 1)ursbaii are l;beled for (o00ol of itosqlho far­

dosages (i.e., 2 to I lb acie) indicates that tonlloliiis sac. bitl the tuaxibuiti(l dosage rates stated are 1.1 
such as propoxor, carbaryl, and NIoball i) might be and 0.05 Iiiacre, respeiively. Suich le els ire lor 
(f uite useftil as l arvicides. WVhether strdl dosages use ill iiosquilo-inlested waters as a tent picary (oli­
would be feasibIe would depend ii part upot) their trol inasure. ladh compound is tonsidcred hariluil 
effect oil itOI target orgailisllus as well as otl c(olloilic to fish andc crustaceans ad11(1Should not be used whell 
cotisiderations. these Inoltarget a i imals are of valLie. Consequently, 
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consideration of the much higher dosages required 
for preflood treatments must be limited to situations 
where hazard to valuable nontaget organisms is im-
probable. Toxicity studies by Ferguson et al. (1966) 
showed 0.02-0.6 ppm Dursban to be the median 
tolerated limits for shiner, mosquito fish, and green 
sun fish after a 36-hr exposure in static water condi-
tiotis. Von Windeguth and Patterson (1966) reported 
that at 2.0 ppm Abate g;ivC an LD. of shrimp in 
laboratory tests, but at 0.1 ppm no effect was oRN­

shrinip, and other aquatic organisms.served ott fish, 

Ludwig et al. (19(i8) indicated that 1)urshan in field 

studies against salt marsh mosquitoes caused no 

obvious elfcts oil caged and frec shrimp, minnows, 


a dosage of 0.025 lb/acre. Atcrabs, fish, and birds at 
5lb/acre, however, a reductin in numbers of

0.5 l ,Toxicity 

Ibrown shriip, small fish, andmltinnows was Observed. 


The colitimtiel eflectiveness of maty of these mate-
rials after extetnld exposure u1tcter dry and flooded 
conditions indicatcs they lime a potential for use 
as larvicides ill areas where aplicat iott at infrequent 
intervals is tile onlyIpratlical and (onotiic approach 
to hiraat 1it ot. ThIis atpmi ItwoulId be particu-
1t11oyla ;l. ~lioa~hoh pareasu-rle Tis : w ie 

larly desiriaIe aga itst ios uito \ctors ii areas 
where adulticiding treatments had not been success-
fiul in c:ibing iioquito densities and/or disease 
iansinlissioli. 
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