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Large blocks of trees, one in each of two apple orchards in Indiana,

were maintained on ryania-lead arsenate insecticide and organic-fungi-

cide spray schedules in 1956 and 1957 by grower cooperators to determine

the degree of insect control that could be secured with such schedules.

Control was compared with that in similar adjacent blocks sprayed

with materials of the growers' choosing, chiefly DDT and organo-

phosphorus insecticides and organic fungicides. One of these blocks,

located in the Vincennes area, consisted of 20 acres of 6-year-old trees

that had just begun to bear, which had not previously been heavily

sprayed with chemicals known to be destructive to beneficial insects.

The second block, near Linton, consisted of about 10 acres of mature

trees that had been sprayed with DDT for 10 years and with parathion

for the last 5 years. There was thus afforded an excellent opportunity

to compare the effects of the markedly different conditions and exposures

to spray chemicals on the insect fauna in the two blocks.

Twenty-eight collections were made in the two blocks. Collections

from different apple varieties were combined and treated as one from
each block; therefore, only nine collections are recorded from the two
blocks. The insects were dislodged from the trees by application of a

57.2 percent pyrethrum-rotenone emulsifiable concentrate at 25 ounces

per 100 gallons of water. After the first collection 3 pounds of a 25

percent malathion wettable powder was added to prevent revival and
escape of some of the specimens.

The insects were collected from a 12 x 12 foot light-colored canvas

sheet under the trees on the leeward side in 1956 and from two 1-square-

yard frames covered with white muslin in 1957. The muslin-covered

frames were superior to the canvas sheet. Recovery of insects was
started 30 minutes after the sprays were applied. No effort was made
to collect species that might not have been knocked from the trees

by the spray.

The insects collected in the two blocks are given in Table 1. More
insects were collected from the ryania-lead arsenate blocks than from
the DDT-organophosphorus blocks, but the small numbers of many
species give cause to doubt the significance of the differences.

1 The authors gratefully acknowledge the assistance of the following specialists

in identifying insect specimens : Neuroptera, Sophie Parfin ; Thysanoptera, Kellie

O'Neill ; Hemiptera, R. I. Sailer ; Homoptera, J. P. Kramer, L. M. Russell and
D. A. Young ; Coleoptera, R. S. Beal, O. L. Cartwright, E. A. Chapin, J. G. Rosen,
T. J Spilman, G. B. Vogt, L. M. Walkley, R. E. Warner and D. M. Weisman

;

Lepidoptera, H. W. Capps and J. F. G. Clarke ; Diptera, R. H. Arnaud, W. L.

Downes, Jr, R. H. Foote, C. W. Sabrosky, A. Stone and W. W. Wirth ; and
Hymenoptera, B. D. Burks, K. V. Krombein, C. F. W. Muesebeck, M. R. Smith,
L. M. Walkley and L. H. Weld.
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TABLE 1

Insects collected from blocks in two apple orchards in Indiana that had
been treated with different insecticides

Insects Collected

Ryania—Lead Arsenate
DDT—Org-anic

Phosphorus

Vincennes Linton Vincennes Linton

Aug. June Aug. Aug. Aug. Aug. June Aug. Aug.
22 19 16 23 27 22 19 16 23

1956 1957 1957 1956 1957 1956 1957 1957 1956

COLLEMBOLA. Undet.

ORTHOPTERA
Gryllidae
Oecanthus spp. 2

Acrididae. Undet.
Mantidae
Staqmomantis Carolina

(Johannsen)
Tettigoniidae. Undet.

NEUOPTERA
Chrysopidae
Chrysopa quadripunctata Burm.

ruftlabris Burm. 10

sp. ruftlabris group
Hemerobiidae
Hemerobius sp. nr.

stiqmaterus Fitch

Micromus posticus

(Walker) 1

EPHEMERIDA. Undet. 5

ODONATA. Undet.

PLECOPTERA. Undet.

CORRODENTIA. Undet. 1

MALLOPHAGA. Undet.

THYSANOPTERA
Thripidae

Chirothrips, sp. nr. or
— crassus Hinds

Chriothrips sp. pr. demestic
sp. pr. mexicanus

Crawf.
Franlcliniella fusca (Hinds)
Limothrips cerealium Hal.

Sericothrips sp. variabilis group
Phlaeothripidae. Undet.

Leptothrips mali (Fitch)

Leptothrips sp.

HRMIPTERA
Anthocoridae

Orius insidiosus (Say) 2

Coreidae
Ilarmostes reftexulus (Say)

17 4

27 20

1 1

36

II

IS

146

5 4

5 17 43

1 1

1

2 16
2
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Insects Collected

Ryania—Lead Arsenate
DDT—Organic
Phosphorus

Vincennes Linton Vincennes Linton

Aug. June Aug. Aug. Aug. Aug. June Aug. Aug.
22 19 16 23 27 22 19 16 23

1956 1957 1957 1956 1957 1956 1957 1957 1956

Lygaeidae
Kleidocerys reseclae

Geocoris uliqinosus (Say)
geminatus Say

Miridae
Ceratocapsus incisus Knight 1

Chlamydatus associatus

(Uhler) 1

Beraeocoris nebulosus (Uhler) 1 1

Eurychilopterella hiridula Reuter 7 3

Halticus bracteatus (Say) 13 1 7

Hyaliodes harti Knight 2 2 3 59

vitripennis var.

discoidalis Reuter 13 7

Hyaliodes spp. 3 Hi

Lygus lineolaris (P.deB.) 2

Phytocoris breviusculus Reuter 17 7

Plagiognathus politus var. 1

flaveolus Knight
Reuteroscopus omatus (Reuter) 1 1

Nabidae
Nabis rosipennis Reuter 1 2

Pentatomidae
Brochymena quadripnstulata 4 3 5 1

(F.)

Euschistus servus (Say)
variolarius (P.deB.) 1

sp. 8

Mormidea lugens ( F.

)

Piesmidae
Piesma cinerea (Say) 1 1

Tingidae
CorytJmcha arcusta (Say)

ciliata (Say) 1

OMOPTERA
Aphidae Undet. 1 11 2

Aphis spp. 9 16

Macrosiphum spp. 1 1

Rhopalosiphum maidis (Fitch)
Rhopalosiplium sp. 1

Aphini 3

Cercopidae
Philaenus leticoplithalmus (L). 8 14 4

Cicadellidae Undet. i:\

Aceratagallia sp. l

Agallia consticta (Van D.) 1

Balclutha sp. t

Dikranexira sp. 2

Empoasca fabae (Harris) 1 3

Endria mimica (Say) 1

10 10

12
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Ryania—Lead Arsenate
DDT—Organic
Phosphorus

Vincennes Linton Vincennes Linton

Insects Collected

Aug. June Aug. Aug. Aug. Aug. June Aug. Aug.
22 19 16 23 27 22 19 16 23

1956 1957 1957 1956 1957 1956 1957 1957 1956

Erythroneura lawsoniana Bak. 6 146 450 165

spp. 2 6

Forcipata loca D. & C. 1 2

Graminella nigrifrons (Forbes) 1

Graphocephala coccinea (Forster) 2

Paraphlesius irroratus (Say) 1 10 11

Scaphytopius acutus (Say) 2 3 L3 2 1

frontalis 2 10 2 3

sp.

Xestcephalus pulicarius Van. D. 1

Flatidae
Metcalfa pruinosa (Say) 4 5 2 1 3

Fulgoridae
Bruchomorpha oculata Newman 1

Delphacodes puella (Van D.) 1

Issidae

Acanalonia conica (Say) 1 1

Membracidae

Stictocephala basalts (Wlk.

)

1 3

COLEOPTERA
Anobiidae
Catorama sp.

Anthicidae Undet.
Notoxus spp.

Bruchidae
Meibomeus sp.

Cantharidae Undet.
Chrysomelidae

Baliosus ruber (Weber)
Chaetochema confinis Cr.

pulicaria

Melch. 1

Diabrotica undecimpunctata 4

howardi Barber
Diachus auratus ( Fab.

)

2

Epitrix fuscula Crotch 2

hirtipeimis Melsh.

Glyptina spuria Lee. 1

sp.

Longitarsus testaceus

(Melsh)
sp. pr. liurbatus

Horn.

Cleridae
Phyllobacnus sp. pr.

humeralis

(Say)
sp.

Cisidae

Cis sp.
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Insects Collected

Ryania—Lead Arsenate
DDT—Organic
Phosphorus

Vincennes Linton Vincennes Linton

Aug". June Aug. Aug. Aug. Aug. June Aug. Aug.
22 19 16 23 27 22 19 16 23

1956 1957 1957 1956 1957 1956 1957 1957 1956

Coccinellidae Undet. X* X
Aclalia bipunctata (L.) X
Cephaloscymnus zimmer-
manni Cr. X X

Chilocorus stigma (Say) X
Coleomagilla maculata

(DeG.) X
Oycloneda munda (Say) X
Hippodamia convergens

Guer. X
Sp. X

Hyperaspis undulata (Say) X X
Microweisea misella (Lee.) X X
Psyllobora 20-maculata

(Say) X
Stethorus punctum (Lee.) XXX XX

Corylophidae Undet. 1

Curculionidae
Anthonomus nigrinus Boh. 1 1

Smicronyx spp. 12 2 12
Histeriidae

Hister sp. 1

* "X" indicates occurrence of species—exact number collected not

available.

Lampyridae Undet. 1

Lathridiidae

Melanphthalma sp. pr.

distinguenda (Com.) 1

Melanphthalma spp. 4 2 11 1

Corticarini 1

Meloidae

Epicauta pestifera Werner 2

Nitidulidae

Cryptarcha ? strigatula

Pars. 1

Phalacridae Undet. 1 1

Scaphidiidae

Scaphisoma or Baeocera sp. 1

Staphylinidae Undet. 2 12 12 4

Tenebrionidae
Tribolium castaneum (H.) sp. 1 1 1

TRICHOPTERA Undet. 1 111
LEPIDOPTERA

Blastobasidae Undet. 3

Coleophoridae
Coleophora sp. 1

Crambidae Undet. 1

Gelechiidae Undet. 1

Geometridae Undet. z

Gracilariidae Undet. 1

Callisto sp. 1 10
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Insects Collected

Ryania—Lead Arsenate
DDT—Organic
Phosphorus

Vincennes Linton Vincennes Linton

Aug. June Aug. Aug. Aug. Aug. June Aug. Aug.
22 19 16 23 27 22 19 16 23

1956 1957 1957 1956 1957 1956 1957 1957 1956

Olethreutidae Undet.
Noctuidae
Prodenia sp.

Pterophoridae Undet.
Tineidae Undet.
Tortricidae

Clepsis ? sp.

Platynota sp.

DIPTERA
Agromyzidae
Agromyza sp.

Liriomyza spp.

Phyobia sp.

Anthomyzidae
Anthomyza sp.

Mumetopia occipitalis Mai.
Asilidae

Atomosia sp.

Calliphoridae

Phaenicia caeruleivridis

( Maeq.

)

Chamaemyiidae
Chamaeyia juncorum (Fall.)

Leucopis spp.

Chloropidae
Chaetochlorops inquilina

(Coq.)

Chlorops abdominaUs Coq.

certima Ad.

unicolor Lw.
Elachiptera costata (Lw.

)

erythropleura

Sabr.

nigriceps (Lw.)

Eriobolus longulus (Lw.

)

Hippelates bishoppi Sabr.

dissidens (Tuck.)

pallipes (Lw.)
particeps (Beck

)

plebejus Lw.

Madiza cinerea ( Lw.

)

parva (Ad.)

setulosa Mall.

trigramma (Lw.)

sp.

Oscinella carbonaria (Lw.

)

coxcndix (Fitch)

flavescens (Tuck)
melancholica Beck
neocoxendix Sabr.

12



Entomology 211

Ryania—Lead Arsenate
DDT—Organic
Phosphorus

Vincennes Linton Vincennes Linton

Insects Collected

Aug. June Aug. Aug. Aug. Aug. June Aug. Aug.
22 19 16 23 27 22 19 16 23

1956 1957 1957 1956 1957 1956 1957 1957 1956

nudiuscula (Lw.) 2 1

umbrosa (Lw.

)

1 6 2 1 1 1

sp. 1

Thaumatomyia bistriata

(Walk) 3

glabra (Mg.) 7 5 12 16 15 4 5 4 41

Tricimba trisulcata (Ad.) 1 1 1 1 1

Culicidae

Aedes vexans (Mg.

)

4

Dolichopodidae Undet. 1 2 1

Chrysotus spp. 1 2

Condylostylus sipho (Say) 1 1

spp. 1 2 6 1 7 9

Medetera spp. •1
ti 1 2

Paraphrostylus sp. 5

Sciapus sp. 2

Dorilaidae Undet. 4

TOmosvdryella sp. 3

Drosophilidae
Chymomyza amoena (Loew) 2 1 2 1 10

Drosophila melanogaster
(Mg.) 2

spp. 1 2

Leucophenga sp. 1

Scaptomyza sp. 1 2 1 2

Empididae
Drapetis spp. 1 1 6 1

Fungivoridae Undet. 5 3 1 1

Polyleptaspp. 2 1

Zehnira sp. 2

Heleidae
Atrichopogon sp. 1 1 1

Culicoides crepuscularis

Mall. 1

Ciilicoides stellifer (Coq.) 1

Dasyhelea spp. 1 1

Larvaevoridae Undet. 1 2 1 3

Actia sp. 1 1

Archytas apicifer Walk. 1

Chaetophlepsis tarsalis Tns. 2 3

Gymnosoma fuliginosa R. D. 1

Houghia selipennis Coq. 1

Myiophasia sp. 1

Paradidyma singularis

(Tns.) 1

Psendochaeta sp. 1

Wagneria helyma (Walk.) 1

Wagneria sp. 1

Winthemia rufopicta ( Big

)

1

Winthemia spp. 1 1
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Insects Collected

Ryania—Lead Arsenate
DDT—Organic
Phosphorus

Vincennes Linton Vincennes Linton

Aug. June Aug. Aug. Aug. Aug. June Aug. Aug.
22 19 16 23 27 22 19 16 23

1956 1957 1957 1956 1957 1956 1957 1957 1956

Lauxaniidae
Homoneura nubila Mel.

Homoneura sp.

Minettia lupulina (P.)

Minettia spp.

Sapromyza spp.

Lonchaidae Undet.
Lycoriidae
Bradysia spp.

Milichiidae

Phyllomyza spp.

Muscidae
Coenosia spp.

Helina sp.

Odiniidae
Odinia sp.

Otitidae

Euxesta notata (Wied)

Phoridae Undet.
Megaselia spp.

Sarcophagidae
Sarcophaga bullata Parker

derelicta Walk.
galeata Aid.

hunteri Hough
impar Aid.

ochracea Aid.

rapax Walk.
ventricosa

V. deW.
(Chaetoravinia)

sp.

spp.

Sciomyzidae
Dicta sp.

Pherbellia nana (Fall.)

Sphaeroceridae
Leptocera fontinaUs Fall.

spp.

Stratiomyidae

Sargus sp.

Syrphidae
Aliograpta obliqna (Say)

sp.

Mesograpta geminata (Say)
marglnata

( Say

)

polita (Say)
Tendipedidae Undet.

Tepides sp.

1 1

1 1

12
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Insects Collected

Ryania—Lead Arsenate
DDT—Org-anic

Phosphorus

Vincennes Linton Vincennes Linton

Aug. June Aug. Aug. Aug. Aug. June Aug. Aug.
22 19 16 23 27 22 19 16 23

1956 1957 1957 1956 1957 1956 1957 1957 1956

Tephritidae

Euaresta aequalis (Lw.

)

bella (Lw.

)

Tipulidae

Limonia divisa Alex.

domestica (O.S.

)

sp.

Pales ferrugineus (F.)

HYMENOPTERA
Bethylidae

Goniozus columbianus
Ashm.

platynotae
Ashm.

Perisierola cellularis (Say)

Braconidae
Aliolus n. sp. Mues.
Apanteles carpatus (Say)

militaris (Walsh)
pyralidis Mues.

n. sp. Mues.
spp.

Aphaereta auripes (Prov.)

Ascogaster spp.

Aspilota sp.

Bracon hebetor (Say)
juncicola Ashm.
sp.

Heterospilus bruchi Vier.

sp.

Iphiaulax sp.

Macrocentrus delicatus

Cress.

Microgaster facetosa Weed
Microplitis varicolor Vier
Opius dimidiatus Ashm.

sp.

Orgilus gelechiae Ashm.
gelechiavorus Cush.

Phanerotoma fasciata Prov.

RhysijJolis n. sp. Mues.
n. sp. Mues.
n. sp. Mues.
sp.

Rogas scrutator (Say)
sp.

Urosigalphus femoratus
Cwfd.

sp.

Euphorinae n. g., n. sp. Mues.

2

1 1
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Insects Collected

Ryania—Lead Arsenate
DDT—Organic
Phosphorus

Vincennes Linton Vincennes Linton

Aug. June Aug. Aug. Aug. Aug. June Aug. Aug.
22 19 16 23 27 22 19 16 23

1956 1957 1957 1956 1957 1956 1957 1957 1956

Ceraphronidae
Aphanogmus sp.

Lygocei"us sp.

Chalcididae
Brachymeria hammari

(Cwtd.)
Spilochalcis side (Walker)

Cynipidae
Callaspidia provancheri
Ashm.

Ceroptres sp.

Charips sp.

Hexacola spp.

Kleidotoma (Kleidotoma)
sp.

Trybliographa (Trybliog-

rapha) sp.

Diapriidae
Phaenopria sp.

Elasmidae
Elasmus albicoxa Haw

Encyrtidae
Achrysopophagus dac-

tylopii (How.)
Anagyrus sp.

Aphyciis maculipes How.
rileyi Timb.

Blepyrus sp.

Bothriothorax sp.

Cerchysms marylandicus
Grit.

Chrysoj)oj)hagus compressi-

cornis Ashm.
Glausenia sp.

Copidosoma truncatellum

(Dalm.)
Discoides sp.

Homalotylus terminalis

(Say)

Ooencyrtus johnsoni (How.

)

Byrphophagus sp.

Xanthoencyrtus sp.

Eulophidae
Aphelinus mali (Hald.)

semiflavus How.

Chrysocharis spp.

Cirrospilus Jiavicinctus Riley

Emersonopsis sp.

Eulophus orgyiae (Fh.)

11

3 2

1
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Ryania—Lead Arsenate
DDT—Organic
Phosphorus

Vincennes Linton Vincennes Linton

Insects Collected

Aug. June Aug-. Aug. Aug. Aug. June Aug. Aug.
22 19 16 23 27 22 19 16 23

1956 1957 1957 1956 1957 1956 1957 1957 1956

Euplectrus frontalis How.
plathypenae
How. 1

Hemiptarsenus sp.

Horismenus spp. 1

Melittobia chalybii Ashni. 1

Pediobius sp.

Physcus varicornis (How.)
Pnigalio sp. 1

Solenotus begini (Ashm.

)

Symiesis bimaculatipennis

(Grit.)

spp.

Tetrastichus ainsliei Gah.
chrysopae

(Cwfd.)
coerulescens

Ashm.
hagenowii

(Ratz.)

marylandensis
(Grit.) 1

spp. 1

Eupelmidae
Anastatus mirabilis

(W. &R.)
sp.

Eupelmus spp.

Eusandalum sp.

Unknown genus

Eurytomidae
Bruchophagus gibbus

(Boh.) 2

Eurytoma spp.

Harmolita sp.

Pormicidae
Crematogaster sp.

Formica sp.

Iridomyrmex pruinosus

analis Andre

Lasius alienus (Foerster)

niger neoniger Emery
spp. 1 7

Monomorium minimum
(Buckley) 35

Myrmecina sp.

Myrmica sabuleti americana
Weber

Ponera coarctata Pennsyl-
vania (Buckley)

15

2 2

1 1
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Insects Collected

Ryania—Lead Arsenate
DDT—Organic
Phosphorus

Vincennes Linton Vincennes Linton

Aug. June Aug. Aug. Aug. Aug. June Aug. Aug.
22 19 16 23 27 22 19 16 23

1956 1957 1957 1956 1957 1956 1957 1957 1956

Stigmatomma pallipes

( Hald. ) 1

Tapinoma sessile (Say) 3 7 7

Halictidae
Augochlora pura (Say)
Lasioglossum ( Chloralictus

)

1

stultum Cr. spp. 1 1 4

Ichneumonidae
Ceratogastra ornata ornata

(Say) 1

Diaglyptidea spp. 4

Diaplazon laetatorius (F.) 1 1

Gelis spp. 1 2

Haplaspis sp. 1

? Hyposoter sp.

Mesochorus spp. 1 2

Mesostemis ? thoracicus

Cress.

Orthocentrus spp. 1 5 1

Orthocentrini 1

Pimpla aequalis Prov. 1 1

sp. 1

Plectiscinae 1

Plectiscini 1

Stenomacrus spp. 12

Mymaridae
Lymaenon fasciatus (Grit.

)

1

sp.

Orymyridae
Orymyrus sp. 1

Perilampidae
Perilampus sp. 1

Pompilidae
Anopilus (Pompilinus) sp.

Pompilus sp. 1

Platygasteridae
Platygaster sp.

Pteromalidae Undet. 3

Asaphes rifipes Brues 1

Cheiropachus colon (L.

)

Coelopisthia bicarinata Grit.

Cyrtogaster sp.

Epistenia sp. 1

Habrocytus thridopterigis

How.
sp.

Halticoptera aena (Walk.) 28

Heteroschema sp. 1

Hypopteromatus sp.

10

2 1
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Insects Collected

Ryania—Lead Arsenate
DDT—Organic

Phosphorus

Vincennes Linton Vincennes Linton

Aug. June Aug. Aug. Aug. Aug. June Aug. Aug.
22 19 16 23 27 22 19 16 23

1956 1957 1957 1956 1957 1956 1957 1957 1956

Pachyneuron sp.

Rhopalicus sp.

Sphegigaster sp.

Sphegigasterini

Tomicobia sp.

Zatropis sp.

Scelionidae

Leptacis sp.

Telenomus podisi Ashm.
spp.

Trichasius sp.

Trimorus sp.

Trissolcus brochymnae
(Ashm.)

euschisti (Ashm.)
podisi Ashm.
spp.

Sphecidae
Crossocerus ambiguus

(Dahlb.)

impressifrons

( Sm.

)

spp.

Ectemnius lapidarius

(Panz.)

stirpicola

(Pack.)

Euplius rufigaster (Pack.)

Ochleroptera bipunctata

(Say)
Pemphredon sp.

Tiphiidae
Tiphia egregia Mall.

waldenii (Vier.

)

Torymidae
Liodontomerus longfellowi

(Grit.)


