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ABHTRACT

Thil'tY-l'ight mit ieidl', inHeelil'ide, and fungieide treat-
ml'ntH WI'!'l' tCHll'(1h)' a laboratory dip method for toxieity
to mlultH of a ladyhird Ill't'tle, Sll'Ihorus pI/neil/ill (LeConte).
~ix t!'l'atnH'ntH were t{,Hted for toxieity to larvae. TIil/;hly
toxie to adultH were Ba)' Jlox 27ml (O-(:)-Chloro-7-lllethyl-
pY1'llzolo /I, -Ii-a] pyrimidin-2yll 0, O-diethyl phoHphoro-
thioatl') and eu.'\. l;l(jOS (o-(:\lethyl-2-propinylamino)
phen)'lmeth.vlearhamatel at (Ui Ih AlllOO gal, earbaryl
llIHI I)nr"llIln') (0, O-diet hyl O-(:l, Ii, (i-triehloro-2-pyridyl)
phoHphorothioate) at (},2;) Ih AI/lOO gal, l\leHnrol'· (4-

A ]adyhinl hl'l'tk, Stc/horus pUlletulII (LrContr), iH
C)IIl' of till' mo"t import.ant. nativl' prcdatorH of the
EllrOpl'all I'l'd mitl'. Panolllle/llls ulllli (Kol'h), in Houth-
('l'lItral Pl'llIIHyh'allia fmit Ol'ehllr<!H.To aid ill drvr1op-
ml'lIl of futllr<' pro~ralll" of illtl'~ratl'd l'Olltro] a IIrrcl
l'XiHtHto l'Htah]iHh thl' toxil'ity to S. punetulII adultH
lllld Iar\'!Il' of variouH Iw"tieide" u"l'ci for eontrol of
frllit IlE'Ht".

Hippl'l' (1Oliti) "llmlllal'iz('d prl'\'iOUH rl'H('areh on th('
l'~Yl'etof \'ariou" ('Ill'mil'alH on 8. pUlle/11II1. \Yl' «'o]burn
alld .\Hqllith 1117!) c'\'aluatl'd 16 pp"ti('idPH to ckt(']'min('
tlll'ir rl'latiw toxi('it~, to nil Iifl' "ta~('" of S. ]June/ulII.
F\lI'tlll'r rl'"ultH of tlH> toxi('ity to adult" afl([ ]atTal' of
S. }Junl'tuIII of 1;i rp~i"tprl'd ;Uld pXI)('rinl('nta] in"p('ti-
('id('" nlHI miti('idl'H and 11 fun~i('idl''' aI'(' Humlluuizpt!
h('n>.

:\lJ.:'l'1l01l" AXil :\L\TEHI.\L~.-S. punelulII adultH wpr('
('olll'(·tl'd from (j appll' orehard" in "outh-('l'lltrall'l'lln-
"yh-ania Oil X datp" from Jun(' ~l to Od. 11, ] 972.
Thl' bl'pt [PHwl'rl' ('ollPl'Ipl! from thp trpp" by placinp; a
] -ycF eloth tray [)(,llpath a limb awl tappin~ it to diH-
lod~l' tIl(' [)(,l't!l'''. TIll' [)(,l'tlp" Wl'I'(' takl'n from t]l(' tray
with all a"pirator and tnUl"fplTl'd to Htyrofoam (,UPHfor
tI'lUl"I)()rt. to thl' lah()]'ntor~'.

Thl' lllatprialH to [)(' tl'Htpd w('re w('i~he(l and mpaH-
url'd, and "olutioll" \\,pn' mixl'd ill thp appropriate
alllOUllt. with wPil watl'r. Thl' miti('idp", iIlH('di('idl'H, lUll]
fUII~ieidp", I.Ill'ir formulatiollH, aetiyp inp;l'('di('ntH, and
HOUn'l'~Wl'rl';

IIlHPeti('idl'H all(1 :\[iti('idp~
AzinphoHllll'thy] Wi> 50%, Chpma~ro Corp
Bay-llox 2700 WI' 50%, O-(3-Ch]oro-7-m('thyl-

pyrazolo [1, 5-a] pYl'imidin-2yl) O,O-dil'thyl phos-
phorothioatl', ('IH'magro Corp.

Carbll\'yl WI' 50%, Cnioll Carbidp Corp.
C(;;\-13IiOX \Y l' 50%, o-(:\Il'thyl-2-pl'Opillylamino)

phPIlY[IlH'th~'l!'arhalllatt', Cibn-Gpi~y Corp.
])nr"lllUl") E(" O,O-dil'thy] O-(3,5,6-tri('hloro-2-

pyridyl pho"phorothioat.p, 2 ]b/p;a], Dow Chemieal
('0.

:\ [PH\lI'O[CiJWI' 75%, 4-(:\Il'thy]thio)-3, 5-xy]yl methyl-
l'arbamat(', Chl'magro Corp.

Ortho 15223 ~1' 110%, 0 ,S-dim('thyl (methoxya('dy])
pho"phoramidothioatp, Ch('\'ron Chpmical Co.
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(methylthio)-:), .'l-x.vlyl Illethylearballlate) at O,O!}4 Ih
AI/100gal, and Ortho 1522:l0, S-dilllethyl(rnetlwxYlleet.yl)-
phoHphoramidot hioate at 0.;) and (Ui Ib All I00 /!;al.
Carbaryl at 0.]2;) Ih AI per 100 gallonH wn.~highly toxie to
lat'vae, and Ort,ho ]522:) wa.~ moderately toxie to larvae at
0.]1i and 0.:)0 III AI per 100 gal. All ot her mat erialH ex-
hihited either moderate or low toxieity 10 adultH and larvae,
and they appear to have a plaee in fnt.me integrated ehem-
ieal and biologil'al eontrol of fruit peHtH.

I'hoHa]olle WI' 25%, Chipman CIl('mi('al Div.,
Rhodia, IIll'.

I'ho"phamidon H Ee, Chevron Chemiea] ('0.
I'ho"vel® WI' 50 %, 0-(2,5-] )ieh]oro-4-hromop]H'ny])

O-nH'thyl ph('nylthiopho"phonate, Vl'IHieol ('IH'mi-
l'a] Co.

H-2R627 WI' 25%, 8-Tl'i('ydohpxyltin O,O-(]i-iso-
propyl dithiopho"phatr, 8t.allffl'r ('Iwmi('al ('0.

S-2957 EC 50%, o-[2,5-di('hloro-4-(lllethylt.hio)
phenyl] O,O-dipthyl pho"phorothioatl', Cda-EM
Laborat.oril'''

SD-141l4 WI' 50%, hexaki" (brt.a,b('ta-c1inwtby]-
phen~'l) di"tannoxan(', 8]wll Ch('llli('al ('0.

1'-36059 EC 20%, N ,N'-[(nll'thylilllino)dillll'thyli-
dyne] di-2,4-xylidine, Allll'riean Cyanamic[ ('0.

Vyclate-L® EC, methyl N ,N-dilllPthyl-N' [(Illl'thyl-
('arbamoyl)oxy]-I-thiooxalllilllidatl', 2 Ib/~lll, K I.
duPont de l\CIl10urH & Co.

Fun~ieide"
Afu~all® EO 33%, 20(0,0-Dirthyl-thionophoH-

pllOry l)-5-nwthyl-6-parlwthoxy-pyrazolo-( 1.5.a) py-
rimidill(" Al1l('ri('an lIo('('h"t Corp.

B('nomyl WP 50%, K 1. duPont de NrIl1OUJ'H& Co.
Binapa('ry] WI' 50%, Niap;ara Cheillieal Div. F::\IC

COI'p.
Captan 'VI' 50%, Stauffer CIl<'miea] Co,
J)ikar® WI' HO%, 74% a ('oordillation produet of

zine iOIl all(1 mangan('"e ethylene bisdithio-earba-
mate + 6% dinocllP, Hohm & lIaaH Co.

])odine WI' 65%, Ameriean Cyanamid Co.
:\IOl,('"tan® WI' 25%, 6-:\I('thy]-2,3-quinoxa]in('t1i-

thio] eydie 8,S-dithio('arbonat<', ('h('llHlgro Corp.
Po]yram® WI' 80%, mixtUl'e of 5.2 parts hy wI.

(H3.9%) of ammoniat.es of [pthyl('nl'bi,,(dithio-
('arbamato)] zine with one part by wI. (16.1%)
('thyknpbis [dithio('arbamic aeid] himolc('ular ami
trimolceu]ar ('ydie anhydrosu]fid('s and disulfides,
Niagara (,Iwmieal Div. F:\IC Corp.

Sulfur WI' 95%, 8tauffer Chemi('al Co.
Thiram WI' 65%, E. 1. duPont (]e Nemours & Co.
Zilleb, WI' 75%, Rohm & lIaa" Co.

Capture eupH ami te"t cups for the a(lults w('re R-oz
:o;tyrofoam. Preparation of eupH ant! test methods were
the Hame aH those we de"eribed (Colburn alHl Asquith
1971). Adu]ts and larvae were p]aeed in cup" whieh
were placed in cageH in a He1'Cenctl in"eetary for the
duration of the te"t period. Eaell formulation \Vas
tested on 10 beetle" with a cheek of 10 wetted (water)
and 10 Ilonwettet! beetles maintained Oil eaeh test date.
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Table 2.-Influence of various fungicides on S. pilI/rIll '"

adults.
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!!;al, and carbaryl at 0.]25 AI/]OO gal. All 10\\'('1'dosag('s
of these alHl other tt'stt'(1 matprials WPI'Ptolprat('d to a
hi!!;h degrpC' by th(' a(lults (survival> 70%) and, as far
as toxicity to S. punctum adults is ('on('('l'Ilpd, tlll'Y
appeal' to havC' a phwC' in futul'P intrgratl'd-('ontl'ol
pro!!;rall1S on fruit.

Cal'bar~'1 at 0.125 III AT/IOO gal \\'as high]~' toxic to
the lal'vaC', with tIl(' 10\\'C'1'dosagps beinl-!; modpralPl~'
toxiC'. Ortho ]5223 was Illodprat<'h- toxie to till' lal'v!H'
at dosagt's of 0.]5 and 0.30 Ib AI/IOO l-!;al.

JIortalities probabl~' ar(' hil-!;h('1'in thp laboratOl'~'
than those likely to O('('UI' in thp fipld, 1)('('ausl' thp
insC'C'ts \\'l're immer,,!',l dil'C'etlv into tIll' lIlatpl'ials.
Thel'dorC', we viC'w tIl(' resultant ll1ol'talitips as only an
in(li('ation of thl' relati\'C' toxi('ity of till' val'ious I)('sti-
('i(les. ~C'verthelC's", t1\('sC' data a]'(' esspntial in dp-
termining if a material will fit into futur(' inlPgratl'd
chemical and biolo!!;ical programs fol' contl'ol of fl'uit-
PPst sppeiC's.
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:\Iaterial

Binapacryl WP ,'joc:~
Capt an WP 50~';,
Dibr WP 80~~
])odine WP 65'i~
?lIorestan WP 25<;;
Polyram WP S()~;
Rulfm WP 95~;
Thiram WP 65<;~
Zincb WP 75(};
Check (water)

(dry)

Afugan 33 EC
Benomyl WP 50~';

8. Pll1l1'llIlIl laryae, 31'(1aJl(1 4th stadia, were C'ollectC'd
and t<'stC'd as dC'snibed pl'C'yiously (Colburn and ARquith
]971). Tpil lan'ae wel'(, t(':.;tC'd in sevC'ral selected ma-
tC'rials; 10 cl1C'ck lal'vaC' wel'C' dippC'd in water (well);
10 \\'C'I'C'kppt dr~' throu!!;hout the test period.

Tests w('rC' conduet('d in an outside insectary and
conditions ranj!;C'd from 26 to 100% RH (mean 6R)
and 50 to H5°F (nlC'an 69). ObsC'r\'ation~ were madE' at
], 2, 4, H, ] 2, 24, and 4R h after treatment. An a vera!!;C'
)lp]'(·pnt ~lln'ind was computed.

Ih;suLT"; ,\:->ll Drscussro:->.-Table,; 1 and 2 present
the results in term~ of survival for 4S h (Colburn and
A8quith ]970). J-li!!;hly toxic materials to. adult S.
pllndlllll «30% survival) were carbaryl, Bay Hox
2709, and CGA 13608 at 0.5 Ib AI/lOO !!;al, carbaryl
and Dursball at 0.25 Ib AI/100 l-!;al,J[C'surol at 0.094
Ib AI/lOO !!;al, and Ol'tho 15223 at 0.3 and 0.61b AT/lOa
!!;al. JIoderately toxic materials to adults (35-65% sur-
yiyal) \\'('rC' azinphosmethyl at 0.5 Ib AI/lOa !!;al,
phosalone, VydatC'-L, and benomyl at 0.25 Ib AI/lOa

Table I.-Influence of various insecticides and miticides
on S. J1""Cl""~ adults and larvae.
_._~. __ ._----

Percent Survival"
Ib AI/IOO

~rutel'ial Gal Adults Larvae

Azinpho~melhyl WP 50% 0.125 100
.250 100
.500 60

Bay-Hox 2709 WP fiO% ,500 30
Carbaryl WP .50% .0:31 100 50

.062 90 .'10
· ]25 60 :~o
.250 0

CGA-]:3tlOS WP .')0% .500 0
])ul':,ban 4 EC .250 30
MeslU'ol WP 75% .094 0
Or! ho ].')22:3I'P tlO% · ]50 80 70

.:300 30 60

.600 10
PhoRalone WP 2.')% .250 ()()

Phosphamidon S EC .375 90
Phosvel \VP ,iO% .500 100

1.000 90
H-2Stl27 WP 2.')'i~ .250 100
1'-2!J,j7 ;jO EC .250 80
I'D-14114 WP 50~'~ .250 100 ]00
U-:3GO.5!J20 EC .188 90

· :37,5 80
Vydate-L2 EC .250 60
CheC'k (water) 100 100

(dry) 100 ]00

n Hun"iva] after 4S-h expo~uJ'e


