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CONNECTICUT STATE ENTOMOLOGIST

THIRTY-THIRD REPORT

1933
W. E. BritTon

ENTOMOLOGICAL FEATURES OF 1933

The winter of 1932-33 like the preceding winter was not severe and
temperatures were not very low. Snowfall was neither heavy nor fre-
quent. Warm weather came on gradually in the spring and plants started
into growth at about the normal time. The precipitation was consider-
ably below normal for the months of May, June and July, and was much
above normal for August and September,

There was more than the usual amount of injury by cutworms; and
climbing cutworms. particularly the wvariegated cutworm, Lycophotia
margaritosa sancic Hubn.. caused severe injurv to pepper and other veg-
etable and flowering plants. There was the usual injury by the striped
cucumber beetle, Diabrotica vittata Fabr., the cabbage maggot, Hylemyia
brassicae Bouché, the cabbage looper, Autographa brassicae Riley and the
potato flea beetle, Epitrix cucrmeris Harr.

Severe damage to early sweet corn by the FEuropean corn borer,
Pyrausta mebilalis Hubn., occurred in the region around Hartford, and
by the Mexican hean heetle, Lpiachna corrupta Muls., throughout the
state. In certain localities, defoliation of apple and grape was caused by
the rose chafer, Vlacrodactvius subspinosus TFabr., and of grape by the
hght-loving grapevine beetle, Paclystetius lucicola Fabr. There was
moderate damage throughout the state by the corn ear worm, Heliothis
obsoleta Fabr, Rose leaves and pear fruit were injured hy the rose leaf
beetle. Nodonota puncticollis Say, and in Sharon, rose was partially de-
foliated by the green gold beetle, Chrysochus auratus Fahr. The Japanese
weevil, Psewdocneorrhinus setosus Roelofs, reported last vear, continued
to injure hemlock and ornamental shrubs in West FHaven and has caused
similar damage in Westville.

The Japanese beetle, Popillia japonicea Newmt., has continued to in-
crease and spread, and was found for the first time in Manchester, Mid-
dletown and Putnam. In Bridgeport the beetles were so abundant that
grapevines, Virginia creeper, and roses were considerably injured. Injury



by the Asiatic beetle, Anomale orientalis Waterh., to untreated lawns
has continued in the Westville region and has occurred at several other
points in New Haven and West Haven. Tor the first time definite
mjury by the Asiatic or Japanese garden beetle, Antoserica castanea Arr.,
has been called to our attention. where the adults devoured the leaves
of hardy chrysanthemum, heliotrope, lemon verbena and zinnia in a
garden in New Haven.

The Oriental fruit moth, Grapholitha molesta Busck, was prevalent in
about the same degree as last vear, there being an-increase in some
orchards and a decrease in others. Peach orchards in the northern
central portion of the state were the most heavily infested. ‘I'he eastern
tent caterpillar, Malecosoma americana Fabr,, has increased enormously
during the last four or five years, The elm leaf beetle, Galerucella
Iuteole Mull,, caused less damage than in 1932, but unsprayed trees
were brown by August 1. in many localities. The Furopean lesser elm
bark beetle, Scolvtus multistriatus Marsh., is now present in Connecticut
at Darien, Greenwich and Stamford., and Federal scouts have recently
discovered it in Fairfield, Meriden, Naugatuck and New Milford. In
New Jersey this insect has been associated with the Dutch elm disease.

Severe damage has been caused to red, Scotch and Austrian pines by
the European pine shoot moth, Rhvacionia buoligna Schiff., in Fairfeld.
Middlesex and New Haven counties. Attempts to control it have heen
made by cutting and burning severely injured trees, clipping off and
burning the infested tips, and by spraving.

A large and scattered infestation of the gipsy moth, Porthetria dispar
Linn., in woodland in Wolcott, required much time and attention in scout-
ing and spraying. In July, just after the spraying seasont had ended, a
large infestation was discovered near Groton Long Point where nearly
30 acres of oak and maple woodland were stripped. Here the number of
egg-clusters will run into hundreds of thousands and the place is now
being cleanec.

One of the most outstanding entomological events of the season has
been the opportunity to take advantage of help from the United States
(zovernment in forest insect control by appropriations to furnish work
for the unemployed through the Civilian Conservation Corps Camps, the
Public Works Administration, and the Civil Works Administration.
Weeviled white pine tips over large areas in state forests were cut and
burned between June 25 and August 15. Considerable scouting has been
done for gipsy moth, and red and Scotch pine tips infested with Euro-
pean pine shoot moth have been clipped off and burned. More of this
work will be done during the next few months.

An insect pest survey of the season is given on the following pages,
arranged in brief form to save space and expense in printing. Some of
the more important items are treated in greater detail in the separate
articles and notes printed elsewhere 1n this report.

T



INSECT RECORD FOR 1933
Fruit Insects
Name Locality, host, date and remarks.

Aegeria exitiosa, peach borer. Usnal amount of damage to peach trees throughout
the state.

Agrilus riuficollis, red-necked cane borer, Injured raspberry, Middletown, Aug. 16.

Alsophila pometaria, fall canker worm. Apple trees at Montowese had been defo-
liated June 8. Locally abundant and destructive, particidarly in the south-
western portion of the state. Stratford, June 17.

Ampelophaga myron, myron sphinx. Caterpillar on grape, Middietown, Aug. 9

Anuraphis roscus, rosy apple aphid., Scarce early in the season, but in June it be-
came so abundant that severe injury occurred in several orchards particu-
larly in New Haven Countv. Specimens from Bethel, May 3i; Glenbrook,
Oct. 7.

Aphis pomi, green apple aphid. Less prevalent throughout the scason than usual.

Aspidiotus perniciosus, San José scale. Scarce for several years but now increasing.
On apple, Milford, Qct. 1Y,

Byturus unicolor, raspherry fruit worm. Injured raspberries at New Canaan.

Cacoecta argyrospile, {ruit tree leal roller. Present in somce localities, and caused
considerable injury m two of the largest apple orchards in New Haven
County. Also reported from Greenwich where it has caused constderable
damage for several years.

Cacoecia rasaceaita, oblique-banded leaf roller. Rather prevalent in apple orchards
in 1933.

Carpocapsn pomonclla, codling moth.  Present in fully the usual numbers in all apple
orchards of the state.

Conotrachelus nenwphar, plum curculio. Less abundant than usual, particularly in
apple orchards. Injury on apple, Glenbrook, Mount Carmel, Oct. 7.

Eriocampoides limacing, pear slug. Skeletonized the leaves of pear and cherry
throughout the state. Larvae on pear, Litchfield, Aug. 14.

Lriophves pyri. pear leaf blister mite. On pear. New Haven, May 16; DBethany,
June 20: Litchfeld, Aug. 14,

Eriosoma lanigera, woolly apple aphid. On hawthorn, Ansonia, Aug. 23.
Erythronenra conies, grape leafhopper. Present m usual numbers,

Grapholitha melesta, Oriental fruit moth. Prevalent in about the same degree as in
1932; increased in some orchards and decreased in others. Peach orchards
in the northern central portion of the state were the most heavily infested.
About 27,000,000 Trichogramma and 4,500 Macrocentrus parasites were
reared at this Station in 1833 and distributed to growers for the control of
this insect.

Hemterophila pariana, apple and thorn skeletonizer. On hawthorn, Ansonia, Aug. 23.

Hyphantria cunca, fall webworm. Common locally on pear and apple but perhaps
less so than in 1932,

Lastoptera vifis, tomato grapevine gall. Omn grape, Stratiord, June 16,



Fruit Insects—( Contintued)
Nante I.ocality, host, date and remarks.

Laspeyresia prunivora, lesser apple worm. Injury on apple fruit was evident at
harvest time.

Macrodacivius subspinosus, rose chafer. Unusually common and injurious. Injured
apples, Watertown, Tune 13; apple and grape, Jewett City, June 24; grape,
Beacon Falls, June 29.

Malacosoma americana, eastern tent caterpillar. Increasingly abundant throughout
the state on apple and wild cherry. Cocoon, Stamford, June 28.

Mayzus cerasi, cherry aphid. Bethel, May 31

Nodonota puncticollis, rose leaf beetle. Very abundant and disfigured pears in
Hamden by eating into the growing fruit.

Pachystetius hucicola, light-loving grapevine heetle, Unusually abundant and defo-
liated vinevard of 1200 vines at Beacon Falls, June 20: Norwich, June 17;
Norwalk, July 13; Bristol, July 18; Somers, Julv 24.

Paratetranvchns pifosus, European red mite, Not as common as in some seasons,
hut was present on Baldwin in several localities.

Pelidnota punctala, spotted grapevine beetle. Less abundant than in 193], Beacon
Falls, June 29; Middletown, July 20; Somers, July 24.

Phyllophaya fusca, a Muy or June hbeetle. Two adults eating raspberry leaves,
Orange, May 27.

Phyllaphaga tristis, a small May or June beetle, Many adults feeding on raspherry
leaves, Orange, May 27: Easton, June 7.

Phylloxera witifoliae, grape phylloxera. Galls on grape leaves, Middletown, July 20.

Psyllia pyricola, pear psyvlla, Present but less abundant than in outhreak seasons.

Rhagoletis pomonella, apple maggnt. Fully as prevalent as in 1932, and caused injury
in many orchards. Infested fruit from Kensington, Jan. 7; Mount Carmel,
Oct. 7.

Samia cecropia, cecropia moth,  Cocoon on apple, Middletown, July 14,

Scolvtus sulvatus.  Adults in plum, Greenwich, July 22.

Tmetocera ocellana, bud moth. Not prevalent, Larva on apple, Woadhridge, June 1.

Typhiocyba pomarin, white apple leajhopper. Present but less imjurious than in 1932,

Xyling sp., green fruit worms. Injury by green fruit worms was common in apple
orchards,

Vegetable Insects

Anaphotlrips striatus, grass thrips. On corn, Greenwich, JTiune 27,
Anasa tristis, squash bug. New Haven, Aug. 1. Abundant throughout the state,

Aphis maidis. corn leaf aphid. On corn, Hamden, Aug. 9.



Vegetable Insects—( Coutinued)

Name Tocality, host, date and remarks,

Cirphis wnipuncta, armyworm. Not generally prevalent. Injuring corn, Orange,
June 23.

Crambus sp. (unidentified). Larva in corn, Fast Granby, May 27.

Cutworms, were fully as abundant as usual and troublesome throughout the state.
Deloyala clovata, clavate tortoise beetle. Adults on tomato, Fssex, June 12
Diabrotica witfota, striped cucumber beetle. Very common throughout the state.

Lupoasca fabae, potato leathopper, Some ficlds heavily infested resulting in severe
tip hurn particularly in central portion of state. On bean, New Haven, Ang. 3.

Epicanla ciierea var, targinata, margined blister beetle.  Adults on Swiss chard
and other vegetables, West Haven, July 18; New Miltord, July 20.

Epicavta pennsylvanica, black blister beetle. Adults, West Haven, July 14,

lipilaclma corrupla, Mexican bean beetle. Adults appeared earlier and were more
prevalent than in 1932. Secound generation delayed by conl wet weather,
with injury somewhat less than Jast vear. Commercial damape occurred
throughout the state. New Haven, July 26,

Fipitriy encwmeris, potato fHea beetle.  Adults appeared in large numbers May 19
and caused severe damage to potatoes 1 the Commecticut River Valley.
Also more abundant on tobacco at Fast Hartferd, West Granhy, Windsor
amd Windsor Locks than in 1932,

Frawkliviclla [usca. tobacco thrips. Was more injurious than usual to tobacco in
Windsor and East Hartiord.

Gryllis asstinifis, ficld cricket. Injured tomatoes by eating into the green and ripe
fruits, Windsor, Sept. 7.

Feliothis obsolefa, corn ear wornt Injured corn throughout the state. Saugatuck,
Oct. 23

[lelinthis @irescens. tobacco budworm.  Injures tobaceo by cating into the buds.
LEqually abundant as in 1932, Windsor, July and August,

Hylemyia brassicae. cabbage maggot. Very abundant and destructive to untreated
plants throughout the state, particularly at Storrs, [Fast Hartford, Fast
Haven, Northh Haven, Milford, Orange, Cheshire, Windsor and Woodhury
in June.

Hylemyie cilicrnra, seed corn maggot.  Spring injury to vegetable seeds about as
usual. In germinating spinach, Branford, Sept. 21.

Leptinatarsa decemlineata, Colorado potato beetle.  Somewhat less prevalent than
nsual at Mount Carmel.

{ycophotia margarilosa saicia, variegated cutworm. Injured pepper plants severely
at Southingtonn in June.



Vegetable Insects—{Continued)
Name Locality, host, date and remarks

AMelanatus commumis, wireworm, Larvae in corn, Middletown, June 29

Melittia  satyriniformis, squash borer, Abundant in usual numbers, Woodbridge,
July 31; Greenwich, Aug. 14,

Orments sp., mealy flata. On bean, Middletown, July &

Papaipeina nitela, stalk borer. In bean, Middletown, July 8; in corn, East Windsor,
Ju]y 11,

Phiegethoutins sp., tomato or tobacco worm. larva on tomato, Winsted, Aug. 10;
Milford, Aug. 10.

Phyllephaga tristis, a May or June beetle. Adults injured beans, New Haven,
May 12,

Phytonemus rumicis, sorrel weevil. Injured sour grass or sorrel grown for seed,
Milford, June 1, 20.

Pyrausta nubilelis, European corn borer. Very abundant and destructive to corn in
southern and central portions of the state. In late winter larvae were
abundant in cornstalks in the field in New London and Middlesex Counties.
Many had been removed from the stalks by birds. ILarvae injured potatoes
in East Hartford in June. In corn. Kast Windsor, July 11; Southport,
July 19; Ellngton, July 26; Hartford, july 28; Saugatuck, Oct. 23.

Rhopalosiphum pscudobrassicae, turnip aphid. Southington, Aug. 2.

Sibine stimulea, saddle-back caterpillar. Feeding on corn, New Haven, Aug. 14;
Norwalk, Norwich, Sept. 23.

Thrips tabaci, onion thrips. Responsible for much damage to onions grown from
seed and sets in the Connecticut River Valley. On garden peas, Milford,
June 14.

Shade and Forest Tree Insects
Acrebasis sp.? (unidentified). Small brown larva, crushed in the mails, on butter-
nut, Higganum, May 8.
Aerosternum hilare, green stink bug.  On cat-leaf maple, Hartford, Sept. 20

Adelges abictis, spruce gall aphid. Common on Norway spruce, Norwalk, June I,
30: Essex, June 20; Waterville, July 5; Greenfeld Hill, July 17; Torring-
ton, Sept. 16.

Adelges pinicorticis, pine bark aphid. Common everywhere on white pine. New
Haven, May 24; Niantie, July 11; West Haven, Oct. 13.

Agrilus anxius, bronze birch borer. Injured white birch trees, Thompsonville,
July 18.

Agritus bilineatus, two-imed chestnut borer. Rather severe injury to beech branches,
Greenwich, July 24, according to Dr. E. P. Felt.

Alsophila pometaria, fall canker worm. Defoliated trees locally in the southwestern
portion of the state.
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Shade and Forest Tree Insects— (Continued)

Name Locality, host, date and remarks.

Anisota senatoria, orange-striped cak worm. Many trees wholly or partially stripped
Sept. 22, in Griswould, Groton, Ledyard, Lishon and Preston, according to
J. V. Schaffner, Jr,

Aphids {unidentified). On spruce, Norwalk, June 30

Argyvesthia thuiella, arborvitae leaf miner. Severe injury, Watertown, June 23

Aspidietus abictis, a circular armored scale. On hemlock, Cos Cob, Mar. 3.

Aspidiotus tsugae, a circular armored scale. On Tarus, Greenwich, Mar. 24,

Basilona imperialis, imperial moth. Adult, East Lyme, Sept. 20.

Buattaristis wittella, a pine shoot moth. Simshury, Nov, 5, 1932; Hartland, June 17;
Brookfield, June 23; Wallingford, Aug. 21.

Biorhiza forticornis, oak fig gall. On white oak, New London, July 31

Bryvebia praetiosa, clover mite. On red pine, West Haven, Feb. 28

Buprestid beetle (unidentifiedt). Mangled larva in oak twig, New Haven, Sept. 14.
Calaphis castancae. a leaf aphid. On chestmit, Hamden, Sept, 27,

Callirhvtts operator, a Cynipid pall. On pin oak, Bridgeport, June 17.

Cecidomyia miverptia, woolly fold gall. On pin oak, Litchfield, June 6.

Cecidamyia ocellaris, maple leaf spot gall. New Haven, June 3; South Norwalk,
June 7.

Cecidomyia sp. (unidentified}, A gall on pin oak, West Redding, July 7

Chionaspis pinifolige, pine leaf scale, Watertown, Nov. 8, 1932; East Windsor Hill,
Apr. 20; Farmington, June 17; Manchester, June 20; New York, N. Y.,
July 31; Rockville, Aug. 1; Greenwich, Aup. 10; Devon, Aug. 14; West
Hartford, Oct, 27.

Chrysobathris sp., a flat-headed borer, Larva in hemlock, Branford, Nov. 15, 1932,

Cinclicornia pilulae, vak pill gall. On scarlet or red oak, Old Lyme, Sept. 20.

Citherania regalis, hickory horned devil: regal moth. Larvae, Portland, Aug. 23;
Groton, Sept. 16; Waterbury, Sept. 18.

Clasteptera sp., a spittle bug. On juniper, Devon, July 14; Guilford, July 20

Cnidocampa flavescens, Oriental moth. Empty cocoons on Norway maple, Win-
throp, Mass., Julv 28.

Coleophora iaricella, tarch case bearer. DPrevalent throughout the state, and was
particularly destructive in Litchfield County. Litchfield, June 5,

Coleophora limosipennella, elm case bearer, Locally abundant from Branford west-
ward, according to Dr. E. P. Felt.

Conophthorus coniperda, pine conme beetle. In white ‘pine cones, Keene, N. H
June 24.



Shade and Forest Tree Insects—(Confinned)
Name T.ocality, hnst, date and remarks
Corythuche arcuafus, oak lacebug. On white oak, Cobalt, June 14.
Corvtlurcha ciliale, sycamore lacebug, Very abundant theonghout the state. Sycamore

leaves brawn in late summer from injury by this insect. Wallingford,
Aung. 31

Corvthuche pallida uhni, elm lacchug, Reported by Dr. E- P. Felt as being abundant
on elm in the vicinity of Kent, Aug. 24

Cynip galls (unidentified). On white oak, Cobalt, June 14,

Dasyseura commnnis, gouty vein gall. Union, Tune 17; South Glastonbury, June 22,
Dasyneura corticis, a pall on willow. West Hartiord, May 24.

Dhapheromera femoerata, walkingstick. Hamden, Oct. 13.

Draspis carncli, jmmper scale. Ou juniper, Brnideeport, Sept. 2.

Dilachnus sp., an aphid on beech. Greenwich, July 21,

Dilachnns sp., au aphid on pive. Rockville, Aug. 1.

Ihprion stowdle. introduced pine sawfly,  larvae and cocosns on stone pine, Ridge-
field, Sept. 8.

Dryophanta lanata, an oak Jeal eall.  On pin oak, New Dritain, Sept. 13; West
Hartiord, Sept. 22: Hamden, Sept. 30.

Eriophyes modesta, a mite gall.  On sugar maple, Guilford, Sept. 13.

Eriophves sp., mite galls, probably four different species.  On maple, Mass, July 17;
on poplar, Mass., July 17: on linden, Greenwich, fune 15, Julvy 11; on elm,
Cos Cob, May 27,

Fucosma gloriofa, pine tip moth.  On white pine reported by Dr. E. P, Felt, Green-
wich amd Stamforel

Fulig pinatubana, pine tube moth,  On white pine, Norwalk, Tuly 7, Oct. 27; Hart-
ford, QOct. 27,

Golerucella luteola, elm leai beetle, Fairly abundant throushout the state hut per-
haps less so than in 1931 and 1952, Adult beetles, Stamiord, Dec. o, 1932,
West Haven, Apr. 28 Norwich, May 2: Greenwich, May 4; injured leaves,
Gavlerdsville, July 10; Rockville, July 19: Stamiord, Auwg. 25.

Gall mites, on pin vak, Litchfield, June 6.
Gelechia abietisella, hembock webworm, Branford, June 21,

Gillettea coaleyt, blue spruce gall aphid, Waterhury, Feb, 9; Rethlehem, Apr. 10;
Southington, Apr. 22; West Hartford, Apr. 27; Hamden, May 12: New
Haven, July 21, 28, Aug. 10; Rockville, Aug. i: Wethersheld, Aus. 3;
Middletown, Aug. 5; Windsor, Aug. 31,

















































































































































































Substitutes for Lead Arscnate 453

Results: Foliage burn resulted from all spravs but was unimportant
in the case of cryvolite and barium fluosilicate, Manganar caused some
vellow leaf shortly after application, but since only two applications with
this material were made. it cannot be compared directly with calcium

Frovre 73. The Greening tree (left) was almost completely defoliated
by calcium arsenate sprays. (Right) A Gravenstein tree which
received the same treatment with little or no defoliation.
Photographed in September.

arsenate and others. Calcium arsenate caused some burn (Figure 74) in
all cases but was considerably slower appearing in plots sprayed with
flotation sulfur, lime and stabilized calcium arsenates than in other plots.
Cryolite sprayed trees were in perfect condition at the end of the season.
Control of curculio was good with caleium arsenates and cryolite. Cryo-

Freure 74. (Left) View of Baldwin trees in a plot which was given six
sprays of calcium arsenate lime and dry lime-sulfur. (Right) Baldwin
tree that received six sprays of synthetic cryolite, flotation
sulfur and lime. Photographed in September.

lite .did not control codling moth as well as calcium arsenate. Maggot
control with cryolite appeared to be good but was very poor with man-
ganar. Maggot control with caleium arsenate was fair to good, unsatis-
factory in some plots, but more tests are nceded for this rmaterial, as
well as cryolite. :
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onc application in July with the same mixtures but without insecticides.

lResults: Magnesium arsenate gave serious leaf burn, fruit drop and
bark cankers, [Potassium fluosilicate completely defoliated the trees and
-caused the fruit to drop, hut did not cause tnjury to the bark and the
trees recovered before the end of the season. Bariwm fluosilicate gave
little or no mjury. Standard lead arsenate (3 pounds to 100 gallons})
gave slight to no injury. Basic lead arsenate (4 pounds to 100 gallons)
gave no injury. Control of curculio was determined from examination
of drops collected twice. The Dhest control was obtained awith standard
fead arsenate and barium fluosilicate,

General conclusions covering the whole season’s work are given helow,
It should be stated, however, that the conclusions are hased on the work
of only one vear and much more work should he done with some of the
materials before the data from this state will e of much value,

Residues

Examination of 43 samples submitted to the Chemistry Department of
the Station by the Dairy and Food Commissioner, showed that none of
them were ahove the tolerance for either lead or arsenic. Samples from
the experimental plots likewise gave low arsenic and lead residues. It is
apparent, however, that the methods of lead analysis developed during
1633 will be much more accurate than those hitherto emploved and the
very great saving in time shounld enable Investigators to secure much
more data m a single vear than heretofore. Rainfall was shghtly above
normal this vear, but it was apparent from analvses that 10 inches rain-
fall hetween the last sprav and the picking date. reduced arsenic to toler-
ance. Mclntosh apples spraved with lead arsenate were in part above and
in part below for lead residue after 31 davs, all below tolerance after 75
davs, In vears of normal rainfall it is apparent that two to two and a
half months between the last spray and picking dates should be allowed.
This period will not oceur with early varieties which should in our opin-
ion be dusted with lead arsenate dusts or spraved with calcium arsenate
arl lime. Dust will leave less residue.

Fluorine residues on Baldwin was determined by Dr. Tisher to be
below the tolerance cstihblished (.01 grains per pound). The last spray
was applied Julv 28.

TABLE 16, RESULTS OF BARIUM FLUOSILICATE AND LEAD ARSENATE
spraYs 0N pEACHES — Moust Carvrn, 1033

Total fruits  Number Number Number with  Percent  Drops: per

Myterials mserd examinerl nicke draps curculin curentlin  cent of tetnl
(1) Barium Huosilidute 2,029 1.803 1,036 340 s 35
(2) Standard lead arsenate
with zinre sulfate 2,745 1,313 1.430 34 110 52
(3} Basic lead arsenate 285y 1.793 1,006 357 19.2 38
(4) Check—no treatnrent 3.004 2720 2374 1,160 229 46

Arphications: Mav 26 and June 7















insecticide, anabasine sulfate was superior to nicotine sulfate, thus cor-
roborating the results of laboratory tests. Table 19 and Figure 75 include
spme of this data.

It is apparent that the rotenone and pyrethrum sprays tried are not
strong enough in general and that the rotenone or pyrethrin contents
should be increased if they are to compare favorably as aphicides with
nicotine and anabasine products. The cost of some of the nicotine sub-
stitutes is considered prohibitive for large scale operations. Ratenone
extracts in acetone are believed to deteriorate slowly on standing. It is
(uite possible and in fact apparent from laboratory tests that the same
material used one year after purchase was considerably weaker than at
the time of purchasing, "So far there has been no apparent deterioration
of anabasine sulfate and it is generally accepted that nicotine sulfate oes
not weaken on standing if the container is kept closed,

Comparison of Pure Anabasine and Pure Nicotine

In order to make sure that anabasine was the main active ingredient
in the anabasine sulfate used, and also to obtain some data on the com-
parative toxicity for anabasine and nicotine, water solutions of chemically
pure anabasine, isolated by Dr. H. J. Fisher, and pure nicotine allkaloid
from Dr. G. W. Pucher were spraved on Aphis rumicis. Only mature
agamic females were considered in making counts. The method deseribed
above for laboratory tests was employed.

Because of their equal molecular weights, equal molecular volumes of
the poisons result from equal dilutions by weight. Comparison of the
two is thereby considerably simplified.

All experiments resulted in a decidedly better kill where anabasine was
used when compared with the kill obtained from pure nicotine alkaloid.
In some of the tests pure soaps (two different kinds) were added, but in
each case the results were in favor of anabasine. Dilutions were great
enough so that partial rather than complete mortality resulted in all
experiments.

Notes on Anabasine Sulfate as an Aphicide

Several field experiments were carried on to determine the effects of
anahasine sulfate in comparison with nicotine suliate for rosv apple
aphid (Anwraphis roseus Baker) control on apples. The sprays were ap-
plied too late to give control since the leaves had begun to curl. Plot
comparisons at the farm of Emery Smith, Cheshire, indicated as gond or
better kills where the aphids were hit as were obtained with nicotine sul-
fate. The materials used were flake soap 4 pounds, anabasine or unico-
tine sulfate, 1 quart, and water, 200 gallons. In addition A. T. Henry,
of Wallingford, kindly applied some of the materials at dilutions of 1
to 800, and 1 to 1600, with soap. The kill with 1 to 1600 appeared to
be poor, but that with 1 to 800 was good and little difference could be
seen between nicotine and anabasine sulfate at this dilution. Anabasine
sulfate combined with lime-sulfur was also tried at the Mount Carmel
farm of the Experiment Station. Results were favorable.



On May 15, 1933, 8 to 10 flats of peach seedlings infested by the green
peach aphid (Myzus persicae Sulz.) were sprayved with anabasine sulfate,
diluted 1 part in 1000 parts water by weight, with 1 part of a bead
soap added, using a hand sprayer. A complete clean-up resulted and only
a few aphids remained in the curled leaves. The following day four in-
fested flats were sprayed with a commercial rotenone preparation, diluted
1 to 1000, with 1 gram bead soap added. This material gave relatively
poor results and many live aphids remained not only in the curled leaves
but on the stems of the peach seedlings as well.

It should be remarked at this point that anabasine sulfate has little
value as an ovicide according to tests with Oriental fruit moth eggs, which
may account for its failure in the hands of other investigators to control
insects of this type. It is also believed that it has no stomach poison value
and cannot compete with products containing rotenone in this respect.

Tasre 19. RESULTS 0F SPRAY APPLICATIONS TO CoNTROL Aphis rumicis ox
NasturTiuM Leaves. FIGURES GIVE PERCENTAGE REDUCTION
oF INFESTED LEAVES

| I Dilution
Active principles | Material
! 1-800°
Anabasine | Anabasine sulfate
Nicotine ‘ Nicotine sulfate 100 ’ 100 ' 97 ' 82
Rotenone
I Commercial | # i
Pyrethrum |  preparation No. [
rotenone (1) 34 00 23 00
combinations (2) 83 62 45 80
Check—no spray o) 00 ! 00 | 00

Notes: Temperature variations iz house. Max. 920 F.; min. 32° F.

* 36 per cent coconut oil soap added—6 grams in 800 grams of mixture. This is ahout 6 Ibs.
per gallon,

tSoap added at rate of 8 grams in 800 grams of mixture. This is about 3 Ibs. per 100 gatlouns.



REPORT ON FRUIT MOTH PARASITES

Paiar Gardan

Parasite cistribution was continued tn 1933 and the statistics are shown
i Table 21. More than 28 nullion Trichogramma egg parasites were de-
livered or sent out and about 7.250 larval parasites. Of these 4,656 were
Muacrocentrus ancxlivorus Roh., bred in the lahoratory at New Haven,
This year a total of 227 growers applied for the service as compared with
157 in 1932 Studies of several new species are in progress. Mr. Schread
reports ol one of these on page 463,

In the spring of 1933, imformation was received through the codpera-
tion of county agents showing conditions in four of the most heavily
infested counties. The results are given in Table 20. Tt will he noted
that there is a teduction of about 21 per cent in the nwuber of orchards
placed in the heavily infested class which is apparently due to parasitic

Tagik 20, RESULTS 0F REPORTS ¥ROM GROWERS IN SEVERAL COUNTIES
1932 sgasox

Orchards receiving Orchards receiving parasites
no parasites in 1931 and 1932
Total Heavily [*er cent heavily Taotal Meawvily Per cent heavily
orchards infested infested orchareds infestet” infested

Hartford and Tolland Counties

12 R 66 4 3¢ 10 Z5
IFairfield County
19 12 63 25 14 56
New London County
15 ' fi 40 __To 2 ) 20
Totals
46 26 3N 74 26 35

action, itxperiments with Macrocentrus were continued and breeding has
been successful throughont the entire vear, although at eritical times the
conditions have not heen entirely satisfactory in the breeding rooms.
Some improvements have been made which should enable greater pro-
duetion in 1934, A change in methods of hibernation has also heen made.
Most of the data obtained in Macrocentrus work so far have heen as-
sembled and published i Dulletin 350

Through codperation with the Bureau of Entomology Laboratory at
Moorestown, N. J.. a number of foreign parasites were mrtoduced by
them into cemral Connecticut orchards. These are tndicated in Table 21
as “other species supphed™. :

A check up of miested orchards continued to show the beneficial action
of parasites, particularly Alucvocentrus, which was found heavily para-
sitizing second brood larvae in several places. Continued liberation of
Trichogramma in the orchard of the Connecticur State College at Storrs

*Heavily infevted” menms in general an infestation of more than 25 per cent warmy froit.



farled to control the fruit moth in late peaches although there was some
reduction in early fruit compared with last vear. The Macrocentrus
population is not vet sufficient there to take care of any large number
of fruit moth larvae-but it is believed the combination will show results
in the near future,

Tawte 21, SratisTics oF PPARASITE SumpaExTs v 1933
Arranged hy Counties

TFairfield
Hartford
Litchfield
Middlesex
New Haven
New London
Tolland
Windham

227 162,780 274
Total larval parasites

STUDIES ON A EUROPEAN SPECIES OF TRICHOGRAMMA

(Trichogramma euproctidis Girault)?!
Jonx C. ScHREAD

This introduced species of European origin was oltained by the Connec-
ticut Experiment Station from the lahoratory of the United States Bureau
of Entomology at Moorestown, N. |., where it had been reared and liber-
ated since its importation in 1931. It was eoriginally intended to make a
thorough biological study of the species and a comparison with the species
of Trichogramma native to the United States. Fowever, on obtaining per-
mission to make field liberations, large scale production of T. euproctidis
and subsequent mass dissemination was undertaken as an adjunct to the
Oriental fruit moth’ parasite program. The results of this undertaking
have been disappointing in field and laboratery. Data pertaining to the
winter hardiness of 7. euproctidis are unavailable from our records, as

- the parasite has been in the field but one season. However, due to the
unsatisfactory response of . enproctidis to laboratory treatment, it may
Le expected that the unusual low temperatures of this winter (1933-34)

1Described as Fentarthron euproctidis — Trans. Amer. Ent, Soe, Vol, XXXV, pp. 48-55.
Grapholithe molesia Busck,
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followed by sudden rises in temperature will be deleterious, and virtually
few, if any, of the parasites will survive. Although over 100,000 individ-
uals of the species were liberated in peach orchards during the 1933 season,
none were recovered, while both of the American species, Trichogramma
pretiose and T, minutum were taken in appreciable numbers in Oriental
fruit moth eggs on trees in which T. euproctidis dispersed. This seems to
be a fair indication of the potentiality of the parasite and future concen-
trated efforts on the use of Trichogramma species will be governed
accordingly. :

Fundamentally the life history for all species of Trichogramma is the
same, The adult female wasps oviposit in host eges in which the entire life
cycle is passed. On emerging, gravid females are ready for action and may
reproduce regardless of fecundation. With one exception unfertilized
females gave rise to males only. However, a biological study of T. exproc-
tidis reveals variations in the reaction of the parasite to treatment under
controlled conditions which, in conjunction with related factors, give the
species a unique place among the other members of the genus so far in-
vestigated at this Station,

T. euprociidis normally exceeds in size the two American species dis-
cussed in detail in Bulletin 353 of this Station. Due to the apparent in-
adequacy of Angoumois grain moth® eggs to supply a sufficiency of food
material for T. euproctidis, the rate of increase of the latter on the former
is practically nothing. For this reason adaptability of the parasite to mass
production is impractical when Angoumois grain moth eggs are used as a
laboratory host. From the standpeint of rearing tens of millions of Tricho-
gramma in a restricted length of time, no other host has as yet heen able to
displace or equal the Angoumois grain moth in importance. Bagworm
eggs (Thyridopteryx ephemeraeformis Haworth) being larger in size
than Angoumois grain moth eggs are more acceptable to T. euproctidis
and produce normal sized individuals. Because of the fact that T.
ephemeraeformis is hmited in its natural range and abundance and as no
practical methods of mass production of the species have been worked
out, large scale rearing of T. euproctidis on this host is difficult in regions
having climatic conditions similar to those existing in Connecticnt.

In an intensive study of Trichogremma euproctidis it revealed nothing
in common with the two Awmerican species, It is slow in response to
abundant host material, regardless of the stage of development attained
by the latter. Gravid females, fecundated or otherwise, are loth to im-
mediate and continuous oviposition in grain moth eggs. The longevity of
the adults when reared on Angoumois grain moth eggs is no longer than
its related American species while in most instances it is shorter. The
life cycle of Trichogranuna euproctidis is noticeably longer than that of
T. pretiose or T. minuwtum, The minimutn period of development at
80° F. and 60 per cent relative humidity is seven and three-quarter days
with a maximum of from twelve to thirteen days at the same temperature.
The average duration of the combined immature stages was eight and
one-half days when reared continuously for a number of successive
generations. An interesting phenomenon relative to the duration of the

1Sitotroga cereaifleta Oliv.
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T. euproctidis life cvcle was observed in cultures of the species hibernated
at 38° F. and 60 per cent relative humidity, Not only was there a marked
retardation in initial emergence of the refrigerated material, but likewise
a corresponding delay in emergence of the first generation removed from
the hibernated generation.

st genera- 2nd gen. 3rd gen. 4th gén.
Wi Average ... Sex tali tion from from hib. from hib, from hib.
refrig- centage of ___DCXTAUD hibernated gen, gen. gen.
erated emergence males femal e —_—

3 37 1 1 1 1 13 1 13 1 11
14 26 1 1 1 1 13 1 12 1 11
24 17 17 1 1.6 1 13 1 1.0 1 11
35 3 18 1 15 1 141 131 11
o0 less than 1% 3.1 1 1.5 1 1.3 1 12 1 11

Inhibited cultures of T. euproctidis under the ahove stated conditions
of 38°F. and 60 per cent R. H. have responded in a similar manner
as didd T. minutum and T. pretiosa to prolonged periods of detention
{Table 22}, However, there is a tendency for 7. cuproctidis to require
a greater number of successively reared generations to redert to a normal
sex ratio of 10 males to 15 females (Table 23). Furthermore under
hibernating conditions T. ecuproctidis succumbed more rapidly than did
either minntum or prefiosa as the period of refrigeration lengthened.

1.57 average

Wing deformity in 7. emproctidis is more generally noticeable in cul-
tures that have been subjected to variable periods of refrigeration than
in material reared for successive generations at developmental temper-
atures, For a period of 15 days at 38° F. there was a 40 per cent
cumulative wing deformity in males and 30 per cent in females. These
data are comparable to the results of wing deformity obtained for T.
minyutum males (which for a like period was 48 per cent) but not for
the females having a 28 per cent wing deformity. T. pretiosa is less
subject to the deleterious effects of low temperatures on development;
the average deformity for 15 days’ hibernation at 38° F. was 11 per
cent for the males and 17 per cent for the females,

Regarding the abundance of increase, T. euproctidis falls much below
the American species in this respect. The average number of ovipositions
per female was 12.5 with a minimum of 5 and a maximum of 18, These
figures refer to Sitotrega eggs actually parasitized and not to the poten-



tiality of the species. Results on the use of hagworm eggs are question-
able and therefore will not be presented. Most of the bagworm eggs
exposed to Trichogramma collapsed before parasitism or during the
development of the parasite providing oviposition was successful. On
an average not more than 15 to 23 per cent of bagworm eggs produced
adult Trichogramma. Occasionally 40 to 60 per cent of the eggs were
productive. However, the usual parasitism of Angoumois grain moth
eggs, from 90 to 100 per cent, was unrecorded for bagworm eggs.

A genetic study of T. euproctidis failed to produce successful fecunda-
tion of females of the species by males of either of the two American
species, T, minutum and T. pretiosa; nor was it possible to obtain progeny
of both sexes from females of the latter species that from all indica-
tions cohabited with males of the former species. Many combinations
of males and females were employed without success, despite the fact
that in a number of instances individuals of the different species showed
afhmity for one another.

DAMAGE BY THE ASIATIC OR JAPANESE GARDEN BEETLE

Autoserica castanea Arrow
W, E. BriTTOoX

Some 25 or 30 adults of this insect were hrought to the Station on
October 3, from a garden on Hillhouse Avenue, New Haven, with .the
statement that several kinds of plants in the garden had been wholly or
partially defoliated by them. No heetles could be seen on the plants
in the davtime, but hy digging in the soil at the base of the plants
plenty of them were found.

A visit was made to this garden on October 7. Leaves of several
kinds of plants showed injury by the feeding of the beetles but no beetles
were present so late in the season. [ learned that the beetles submitted
were collected in July and held until October 3, before sending them

Fioure 76. The Asiatic or Japanese garden beetle,
Artoserica castanea Arrow, Twice enlarged.

for identification. The plants that had been injured were heliotrope,
hardy chrysanthemum, petunia and lemon verbena. By digging in the
soil of the flower beds several larvae were obtained, and these were
identified by Dr. Friend as some kind of Serica grubs. There had been
no particular injury to the lawn and the gardener had not found any
of the grubs in the turf.
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Although an adult beetle was found m New Haven in the sumnier
pf 1928, and prubs of the same species were found in nursery diggings
in Cromwell, Manchester, Mansfield, New Canaan and Southport in
1929, this is the first record for the state of plants having actually been
injured by this insect. A short article was included in the Report of
this Station for 1929, Bulletin 315, page 607, in which the species was
called Aserica castanca. It has since been learned that the correct name
is Autoserica castanca.

The adult beetle, shown in Figure 76, is about three-eighths of an inch
in. length, and dull cinnamson brown in color, The wing covers are
marked lengthwise with shallow grooves or striae. The beetles feed and

Ficure 77. Zinnia and chrysanthemum leaves eaten by the Asiatic or Japanese
garden beetle, Autoserica castanea Arrow. Somewhat reduced.

fly on warm nights and are attracted to electric lights. In the daytime
they hide under rubbish and in the soil around the bases of the plants
and in adjacent lawns and grassy fields. They feed upon many kinds
of plants, including aster, barberry, bean, catalpa, cherry, chrysanthemum,
currant, dahlia, geranium, hydrangea, rose, zinnia and coniferous seed-
lings. If any of these plants are in bleom during the beetle season, the
beetles will eat the petals. Injured foliage is shown in Figure 77.

In densely infested localities the grubs may injure or even kill herha-
ceous plants in the flower borders by eating the roots. They also devour
the roots of strawberry plants and those of beet, corn and onion in the
vegetable garden, and the roots of vew seedlings in nurseries. The chief
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damage by the grubs is to lawns and sod land and the roots have been
eaten off and the grass killed in many areas around New York, varying
from a few square inches to more than an acre in extent. The imjury
to lawns and sod land is about the same as that caused by the Japanese
beetle, Popillia jeponica Newm., and the Asiatic beetle, Anomala orientalis
Waterh.

Autoserica castanea is a native of Japan and China and was first col-
lected in the United States at Rutherford, N. [., in the summer of 1921,
but was not recognized as a foreign insect until 1926, During this
interim of five vears it increased in numbers and became increasingly
destructive in New Jersey and New York. It is now known to occur
at a number of widely separated points in Connecticut, Delaware, Mary-
land, New Jersey, New York, Pennsylvania and Virginia.

Control measures: The foliage of preferred plants may he protected
by spraving not later than Julv 10 with lead arsenate, ! ounce, flour
1 ounce, water I gallon. In larger quantities, 3 pounds of lead arsenate
and 2 pounds of flour may be used in 30 gallons of water. Such treat-
ment will probably he effective in slight and moderate infestations, but
in case of heavy infestations where there are enormous numbers of
beetles much damage is sure to be done. The beetles feed readily on
the poisoned foliage and thereiore may ruin it before obtaining enough
poison to be killed. In such instances, it may be possible to protect the
flowers and even the foliage of choice plants by a netting cover. No
good repellent has vet heen ceveloped.

There is a possibility of developing light traps that will collect and
kill the beetles at night, but no satisfactory trap has yet been perfected.
Consequently, this method is not recommended.

Lawns may be protected from grub injury in the same manner as for
the Asiatic beetle and the Japanese beetle, by applications of lead arsenate,
3 pounds to 100 square feet. This may be spread over the surface in
dry form or may be mixed with water and applied with a sprinkler.
Directly after the application, the lawn should he well watered with a
fine spray from the hose to wash the poison from the grass blades into
the soil. There should be no run-off into the gutter. In some cases it
may be advisable to mix the dry poison with sifted loam, and spread it
evenly over the surface of the Jawn as a top dressing.

In case the lawn needs to be rehbuilt, the poison may be raked into
or mixed with the upper three inches of soil. Germination of the
ordinary varieties of grass seed is somewhat retarded by the application
of poison. In any case, careful watering is advisable.

When properly applied, this lead arsenate treatment should protect the
lawn for seven or eight years, and possibly longer,
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INJURY TO FRUIT BY ROSE LEAF BEETLE

Nodonota puncticollis Say
W. E. Brirron

The rose leaf beetle was generally quite commeon in 1933, and was ob-
served on roses at a number of localities. Mr. Johnson brought in several
adults from Southport June 9, and the writer saw it in his own garden,
and also in Essex, Mass., June 9, where it had injured rose leaves and buds.

This is a small, shining, metallic, green beetle, one-sixth of an inch in
length. It is found throughout the state and is common in collections
obtained by sweeping over alder and other low sprout growth on cut-over
woodlands. The Station collection contains 55 specimens collected in
various parts of the state, as follows: Cheshire, Cornwall, East Haven,
Green's Farms, Greenwich, Hamden, Marlborough, Milford, Middle-
town, New Canaan, New Haven, North Branford, Orange, Portland,
Ridgefield, Rockville, Salisbury, Scotland, Southington, Rainbow, Union
and Wilton,

This beetle is recorded as feeding upon rose, blackberry, raspberry,
strawberry, clover and chestnut, but it probably feeds also on many other
kinds of food plants, because it is nearly always collected in the net when
one sweeps over young sprouts where woodland areas have been cut.

Dr. Lugger!® in Minnesota records this beetle as feeding upon the
voung shoots of willow.

Chittenden® records observing this beetle on wild roses at Ithaca, N. Y.,
and on blackberry, Staten Island, N. Y., in 1886, and on strawberry at
Washington, D, C,, in 1891. In 1891, Dr, Riley found it troublesome on
cultivated roses near Washington, D. C.

From Baltimore, Md.,® in 1897, specimens of this insect were sent to
the Bureau of Entomology at Washington with a statement that it was
“consuming all the leaves from the trees”. No particular kinds of trees
were specified but Mr. Chittenden says that they were presumably fruit
trees. In 1898, the species was abundant on the tender terminal leaves
of ornamental willow near Washington and also occurred in smaller
numbers on blackberry in the immediate vicinity, F. C. Pratt in 1898,
collected a large series from blackberry and wild rose at Woodstock, Va.

The rose leaf beetle™ was reported as injurious to roses in Maryland
in 1902,-and was also found feeding upon corn. In 1906% and 19084, it
injured roses in the vicinity of the District of Columbia. Houghton?®
reports this insect as very abundant on blackberry in Delaware in 1904.
A great variety of plants was eaten by the beetles but no list was kept.
Eggs were obtained but no larvae could be found.

In 1908, Nodonota puncticollis' was received from Stamford, June 10,
with a statement that the beetles were devouring the leaves and tender
shoots of choice young Japanese chestnut trees, It was finally necessary
to spray with poison in order to prevent further destruction. In 1909,
Dr. Henry Skinner!! reported it as very abundant and injurious to rose
bushes at Ardmore, Pa, June 8. As many as 13 beetles were found feed-
ing in one blossoin, and the flowers were soon ruined.



In 1920, Stear'? reported this inseft as cdusitg cossiderable injury to
apples in several orchards in the vicinity of Chambersburg, Pa. The
beetles fed upon hoth leaves and fruit. One orchard was injured to such
an extent that it was sprayed with lead arsenate and Bordeaux mixture,
but on account of the lateness of the application, the effectiveness of the
spray could not be determined. Dr. Felt® reported: injury to apple in
-Duchess and St. Lawrence counties, New York, in 1921. Tn one case
from 10 to 20 per cent of the fruit had holes caten in it.

On June 19, 19232 specimens of the rose leai heetle were received
from Bridgeport, with a statement that they were eating the buds of
roses.

Tn June, 1933, Mr. Zappe noticed that something had eaten into- some
of the fruit on a Bartlett pear tree in his garden. He kept watch and

Ficure 78, Pears eaten by the rose leaf bectle,
Naodencta puncticollis Say. Natural size.

found that the rose leat beetle was responsible for the injury, which is
shown m Figure 78. In some instances holes had heen eaten inte the lohes
near the calyx, and in others a ring encircling the fruit had been eaten.
Altogether, nearly 50 per cent of the pears had been mutilated; some
very badly, and others only slightly injured. The tree was not sprayed
with poison because the owner was curious to learn how much injury the
beetles would do if unmolested. Rose bushes in the garden had an occa-
sional leaf somewhat eaten but there was no particular damage to them.

A similar and closely related species called the plum lea{ beetle, Nodo-
nota tristis Oliv., has been recorded as devouring the foliage of peach,
plum, cherry and strawberry, but so far this heetle has not heen found
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in Connecticut. Both species can probably be controlied by spraying with
lead arsenate.
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THE GREEN GOLD LEAF BEETLE AS A PEST OF ROSES

Chryzochus auratus Fabr.
W. E. Brirrox

On July 24, several adults of this beetle were received from Sharon,
with the statement that thev had caused considerable injury to roses by
eating the leaves. They were also on some adjacent native shrubbery and
fed upon adventitious plants of huckwheat, but as the owner did not care
for these plants no damage was reported except to the roses. The owner
sprayed the infested plants with a pyrethrum soap but doubted the effec-
tiveness of the application. This beetle is often abundant on the spread-
ing doghane, Apocynum androsaemifolivin L. on which it feeds. At the
Station the records show that this beetle feeds upon dogbane and milk-
weed, In 1930, a specimen was received from Norwalk on tomato. Sote
persons observe these iridescent green heetles and think that they are
Japanese beetles, although they are much smaller than that species.

Walsh and Riley®, in 1869, identified this beetle for a correspondent in
Alton. Ill., who found it plentiful amongst the standing wheat. No state-



ment is made regarding damage. G. H. French of Illinois is said to have
reported it in the Prairie Farmer as feeding on corn, but 1 have not seen
the published reference.

Lintner? published a record of Chrysochus auratus feeding on potato
in Bayport, Suffolk County, New York, in 1887. It had “appeared only
on a dozen or so plants in a field of two acres, but as many as 30 or 40
were found on a smgle plant.”

J. L. Zabriskie®, in 1895, published a description of the egg-capsules
found near a patch of spreading dogbane on Long Island. Dr. Felt? in
1901, published an iflustrated description of the egg-capsules and men-
tioned Zabriskie’s description,

Newell and Somth*, in 1904, reported that this beetle did much damage
by defoliating the trees in a small pecan grove in northern Georgia.

E. M, Craighead?, in 1923, published a brief note on the life history of
this beetle, which he found feeding on dogbane, dpocynum cennabinum,
at Chambersburg, Pa.

From an examination of the literature herein cited it may be seen that
the eggs are deposited in small black conical capsules, usually on the under
sides of the leaves of the host plant or on nearby objects. A capsule
may contain three or four eggs. The eggs are yellowish white, and are
about 1.5 mm. long and .5 mm. thick. On hatching from the eggs the
larvae drop to the ground and feed on the bark of the larger roots of
the dogbane from one to six inches beneath the surface of the ground.
They hibernate in the larval stage and pupate in May. The adults begin
to emerge in June, and may be found until August. There is one genera-
tion each year. '

Although the beetles vary considerably in size the larger ones are ahout
three-eighths of an inch in length and about half as broad as long. The
under surface and legs are distinctly greenish blue and the upper surface
shining, iridescent, coppery green. They glisten in the sunlight and are
very beautiful and conspicuous. The species occurs throughout the state,
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THE GLADIQLUS THRIPS
B. H WaLpEn

Ciladiotus plants in Counecticut were not as severely injured hy thrips
during 1933 as in 1932. In many gardens where the corms were treated
and planted early most of the blooms were free from injury, Late
blooms, although showing some spotting by the thrips, especially on
dark colored varieties, were not entirely ruined as in the previous season.
A few reports, however, were received to the effect that the thrips ap-
peared rather suddenly during the last half of August and ruined the
late flowers.

Another season’s use of flake naphthalene indicated that this is one of
the most satisfactory materials for the small grower to use for treating
the corms. The corms should be cured and cleaned as usual and placed
in tight paper bags. IFor each 100 cormis scatter in one ounce (four
tablespoonfuls) of the flakes and close the top of the bag. In the average
cellar four to six weeks should be sufficient time to keep the bags closed
in order to kil all the thrips. Although the writer has kept corms in the
flakes for over 18 weeks without apparent injury, some growers claim
that keeping them in the flakes untii planting time retards the develop-
ment of the corms and that they are slow and irregular in starting.

For controlling the thrips on the plants the following formula has
provern to be one of the most satisfactory.

Paris green 1 rounded tablespoonful
Brown sugar - 2 pounds
Water 3 gallons

Three-fourths of a pint of light mulasses can be subastituted for the sugar.

The material must be kept well agitated and all the foliage thoroughly
wet with the spray. The plants should be watched carefully for the ap-
pearance of the thrips and as soon as any of the whitish spots on the leaves
are seen the spraying should be started. Spray once a week until the bios-
som spikes develop.

Often the thrips appear to attack certain varieties first and the grower
instead of cutting and destroving the injured spikes may leave them on the
plants to dry up. The thrips will desert the dry flowers and may attack
uninfested plants. The thrips undoubtedly increase much more rapidly
in "a field where the infested bLlossoms are not removed than they will
where all the blossoms are cut and the infested blossoms destroved.



MISCELLANEOUS INSECT NOTES

The Sorrel Weevil. In the Report of this Station for 1932, Bul
349, page 455, there was published a note regarding the occurrence in
Connecticut of the sorrel weevil, Phytonomaus rumicis Linn, and the
mmjury caused by it. In 1933, specimens of this weevil were received
from two seed growers from Milford, May 20 and June 1, feeding upon
sorrel or sour grass growing for seed. [W. E. Britton]

Another European Weevil in Connecticut. The Station collection
now contains four specimens of Polydrusus sericeus Schall., a small blue-
green weevil said to be common in Europe. All four were collected in
nurseries by Mr. Zappe; one in Greenwich, June 6, 1928, one in Thomp-
sonville, June 30, 1932, and two in New Canaan, July 8 1932. This spe-
cies has been recorded from the vicinity of Indianapolis, Ind., but had
not previously been recorded from Connecticut. It is not listed in Leon-
ard’s Insects of New York. [W. E. Britton]

Injury to Raspberry Plants by June Beetles. On May 27, a report
was received of injury to raspberry plants in Orange, and on June 7,
similar damage was reported from Easton. The specimens submitted in
each case were those of one of the smaller species of June beetles, Phyl-
lophaga tristis Fabr, Doctor Friend visited the raspberry patch in Orange
and although there had been some feeding, he did not consider the dam-
age as severe. This beetle has rather prominent erect yellowish hairs on
the thorax, abdomen, femora and base of the wing covers. It was re-
ceived from grass land in Willimantic, April 21, and feeding on garden
heans in New Haven, May 12, : [W. E. Britton]

Severe Damage to Grapevines by the Light-loving Grapevine
Beetle. On June 29, several adulis of the light-loving grapevine
beetle, Pachystethus lucicola Fabr., were brought to the Station from
Beacon Falls. A vineyard of 1,200 vines had been almost completely
defoliated in two or three days. (See Figure 79). Some rose chafers
and spotted grapevine beetles were also present, but the light-loving
grapevine beetles were much more abundant and were considered chiefly
responsible for the injury. A neighboring vinevard of 5,000 vines only
1,000 feet away, had not been injured at that time. and a heavy spray of
lead arsenate was recommended. fW. E. Britton]

Poplar Trees Defoliated by the Satin Moth. On June 30, pupae
and aduits of the satin moth, Stilpnotia salicis Linn., were brought to the
Station from Waterside Park, New IHaven, where some of the Carolina
poplar trees had been partially defoliated by the larvae. Mr. Walden
visited the park on July 5, and made the photograph shown in Figure 80.
Some five or six of the trees, particularly those in sheltered situations
near Water Street, were about three-fourths stripped. Other trees showed
some feeding but no particular injury. On July 12, the writer examined
the trees in Beaver Park Playgrounds, where six large Carolina poplars



Fraure 79. Grape leaf and adults of the light-loving grapevine beetle,
Pachystethus hieicola Fabr, Natural size.

Fraure 8¢ Doplar trees in Waterside Park, New Haven,
partially stripped by satin moth caterpillars,



476 Connecticut Experiment Station Bulletin 360

had been about half stripped. At this time, only a few moths were
present but there were many egg-masses on the trees. Spraying with
lead arsenate will prevent defoliation, [W, E. Britton|

Large Scale Breeding of Dibrachys Parasites, [t may be of inter-
est to note that in 1933 there was an unusual abundance of the supposed
secondary parasite, Dibrachys bowucheanus Ratz. This parasite became
so numerous towards the latter part of the season in some of the grain
moth units used for Trichogramma work that it was possible to coilect
them in large numbers. The insects were attracted to lights in the room
and congregated beneath them. On one cccasion nearly half a pint were
scooped up. From estuimates made by Mr. Schread, this lot alene con-
tained about 112,000 mdividuals, It is well known that Dibrachys works
both as a primary and a secondary parasite, and it is believed that, if the
species ever proves to be of enough importance for contrel of such pests
as codling moth or Oriental fruit moth, it can be produced in fairly large
quantities. [Philip Garman]

Sprays for the Control of the European Pine Shoot Moth. In 1933,
Dr. R. B. Friend and A. S. West, Jr., conducted experiments with sprays
to control the European pine shoot moth in red pine plantations in Bran-
ford and Middletown. Four different mixtures were each applied three
times, on June 13, 23 and July 3. The two mixtures that gave the
highest percentages of control were (1) lead arsenate 3 pounds, fish oil
1 quart and water 100 gallons, and (2) nicotine sulfate .5 per cent,
Penetrol .5 per cent, lead arsenate 3 pounds, and water 100 gallons. A
paper read by Mr. West at the annual meeting of the American Associa-
tion of Economic Entomologists, at Boston, December 28, 1933, giving
the details of these tests, will be published in the Journal of Economic
Entomology, Volume 27. [W. E. Britton]

Further Damage by Pseudocneorrhinus setosus Roelofs. In the
report of this Station for 1932, page 434, there was published a brief
account of definite injury to cultivated plants inn Counnecticut by this
weevil from the Orient. Farly in June 1933, a report was telephoned to
my office regarding peculiar beetles that fed upon the foliage of forsythia,
lilac, mountain laurel and weigela in a garden on Westwood Road in
New Haven. I suggested that specimens be submitted and a large num-
ber were received June 7. Mr. Zappe visited this garden Tune 16. The
shrubs had been sprayed with lead arsenate, and he could find no heetles
either living or dead. Apparenily the poison serves to repel the beetles
but does not kill them, because they do not feed on it. Beetles in cages
were given poisoned foliage but thev would not eat it and soon hid away
in the soil. Mr. Zappe then visited the place in West Haven where the
beetles occurred last year, and ke found plenty of them. They had eaten
off nearly all of the new growth from young hemlock trees and the
ground underncath was covered with severed tips. Thus far no one in
the Department has been able to find the grubs of this weevil,

[W. E. Britton]



The Strawberry Root Weevil in Houses. Adults of the strawberry
root weevil, Brachvrhinus owvatus Linn., have the habit of congregating
in houses, They have no wings, so cannot fly. . The larvae feed upon the
roots of strawherry plants, voung conifers, grass and clover, Conifers in
nurseries, particularly voung plants of yew and hemlock, have had their
roots damaged by this weevil. Tarvae on yew roots, together with lar-
vae of the black vine weevil, Brachyrhinus sulcatus Fabr.,, were received
from Hamden, June 14, The adults are active at night and crawl into
dark places and hide during the day. In 1933, three lots of adults collect-
ed in houses were received at the Station, as follows: Cheshire, July 10;
West Haven, July 14; New Canaan, July 20. In all probability, these
weevils came from the garden or adjacent fields where plants had been
infested, and found their way into the back part of the house, where they
found a convenient hiding place, usually in the kitchen. So far as is
known these weevils do no harm in the house and probably leave it at
the first opportunity, but sometimes they congregate there by the dozens
or by the hundreds. Similar occurrences have heen recorded from Maine
and Montana. [W. E. Britton]

Lesser European Elm Bark Beetle. Dr. E. P. Felt at the ninth
conference of Connecticut Entomologists held in New Haven, October
28, 1932, reported that the lesser European elm bark beetle, Scolytus mul-
tistriatus Marsh., was present in Connecticut at Stamford. During 1933,
Dr. H. J. MacAloney and Mr. J. F. Knull of the Federal Bureau of
Entomology found this insect in Darien, Fairfield, Greenwich, Meriden,
Naugatuck and New Milford. This beetle was first discovered in the
United States in Cambridge, Mass., in 1909, and reported by J. W.
Chapman in Psyche, Vol. xvii, page 63, April, 1910. It infests weakened,
dving and dead trees and branches, stumps, logs, and cut branches of elm.
Recently it has been found in large numbers in connection with trees in-
fested with the Dutch elm disease in New Jersey and in the vicinity of
New York City. There is soine question whether or not it ever injures
perfectly healthy and vigorous trees. The inference is obvious. All
choice trees should be kept as healthy and vigorous as possible. All dead
wood and branches should be burned or otherwise disposed of, in order
to prevent this species from multiplying and becoming abundant.

[W. E. Britton]

Injury to Tomatoes by the Common Field Cricket. On September
7, information was received that crickets had injured a field of tomatoes
at Windsor. Although crickets are omnivorous feeders, it is unusual
{or them definitely to attack cultivated crops, and a visit was made to the
place the same day, to observe the extent of the injury. Three acres of
tomatoes were planted in a block on a large tract of former tobacco land.
The piece bordered the Farmington river on one side and adjoined grass
land on the other three sides. The large black field cricket, Gryllus as-
simalis Fabr., was very abundant in the grass and many were leaving it to
attack the tomatoes. It was. expected that most of the injury would be
found on tomatoes that had cracked open or were over ripe, hut this was



not the case. The tomatoes were being grown for a local cannery which
required fruit well ripened and of good color, but due to the cricket
injury the owner was obliged to pick the first of the crop before it had
quite reached this conditton. Much of the injury occurred on the ripest
tomatoes, but crickets were seen feeding on those that were only partly
colored and even on those that were entirely green. The crickets were
well distributed over the field and probably about 20 per cent of the
tomatoes had been injured, as shown in Figure 8l. It was suggested that
the owner try a poisoned bran mash such as is used in controlling grass-
hoppers. [B. H. Walden]

Freure 81. Tomatoes eaten by crickets, Insert—the black ficld cricket,
Gryilus ascimifis Fabr. Somewhat reduced,

A Tropical Moth in Connecticut. An unusual sphinx moth was
hrought to the Station August 23, by Mr. A. F. Hooghkirk, an attendant
at a gasoline filling station in New Haven. He had never before seen
one like it and wished to have it identified. It proved to be Psendosphiny
tetrio Linn.,, a species indigenous to Central and South America, the
West Indies and southern Florida. It has a wing spread of five and
one-fourth inches, and is marked with light and dark gray patches as
shown in Figure 82. [t is not known just how this moth reached Con-
necticut, hut for two or three days before it was caught, there had been
a heavy storm with strong southerly and easterly winds having a velocity
of between 30 and 40 miles an hour., Wind-horne moths are apt to he
broken and battered, particularly if brought from a great distance. Yet
this specimen was fresh and nearly perfect. Moths are said to hide in
cargoes of banamnas, and thus may be transported long distances before
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they leave the ship, and possibly this moth reached Connecticut in this
manner, Dr. William Schaus of the United States National Museum
states that so far as he knows, this moth has not before been recorded
from a point so far north as Connecticut. I'W. E. Britton]

Frcure 82, A tropical sphinx moth, Psenudosphiir feirio Linn,
Somewhat reduced.

Pepper Plants Severely Damaged by Variegated Cutworm. On
June 22, Mr, Zappe and the writer visited the field of J. B. Lewis, South-
ington, where Mr. Turner and Mr. McFarland were engaged in making
spray tests to control the Mexican bean beetle. An adjacent field of
pepper plants had been severely damaged by climbing cutworms. The
leaves were riddled, as shown in Ifigure 83, and somie plants had lost
ali their leaves, No larvae could be found on the plants but by digging
in the soil around the stems from one to three cutworms were found
around each plant. On the ground and in the soil, there were many dead
cutworms that had been killed by the poisoned bait placed on the ground
around the injured plants. Yet there were also plenty of living cutworms.
Some 25 or 30 were collected and brought to the laboratory, a portion of
them were placed in preservative, and the others in cages for rearing, No
adult moths were obtained. Although there may have been more than
one ‘species present, it is certain that some of them were the variegated
cutworm, Lycophotia margaritosa sancita Hbn. Altogether, three appli-
cations of poisoned bait were required to control them. Although some
ot the plants lost nearly all of their leaves, they finally recovered and
produced a fair crop. [W. E. Britton]

Control of Clothes Moths in Pianos. The webbing clothes moth,
Tineola bisciliella Hummel, seriously damages the felt in pianos. Re-felt-
ing is an expensive process, and apparently no moth-proofed felts are
available. A piano may be fumigated, using paradichlorobenzene and
covering the piano with a tight tarpaulin. This fumigation will kill the
moths present, but will not prevent re-infestation. Therefore an experiment
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was performed in moth-proofing piano felts. An upright piano moderately
infested with clothes moths was thoroughly cleaned by a piano tuner. A
powerful vacuum cleaner was used for this purpose. The tuner removed
the panels and keys so that all felt parts were accessible. All these felts
were treated with a solution of rotenone in carbon tetrachloride at the
rate of 1 part in 500. The solution was applied to the felts hv means of
a camel’s hair brush. The piano was treated in June, 1932, and two sub-
sequent examinations, the latter made in January, 1934, have disclosed no
additional damage to the felts. Clothes moths are still present in the
house but have not established an infestation in the piano. Rotenone is
particudarly suitable for this purpose hecause it is soluble in carbon tetra-
chloride. Aqueons solutions of moth-proofing materials might injure the
piano. [Neely Turner and J. F. Townsend]

Ficrre B3, Pepper leaves injured by climbing cutworms at
Sonthington, Natnural size,

Control of Onion Thrips. The onion thrips, Thrips fabaci Lind., ap-
peared on sct onions during the period of May 17 to 25. No important in-
jury was noted until June 8. The population mcreased steadily until the
crop was mature. Sprays of nicotine sulfate (40 per cent) 1-800, pyre-
thrum soap 1-600 and rotenone solution, 1-400, all with .3 per cent dry soap
reduced the population of the thrips, but failed to prevent serious injury
after the tops of the onions went down. There was little difference in the
efficiency of the three materials. The pyrethrum and rotenone products
were diluted according to the manufacturer’s directions. These sprays
were applied by means of a garden tractor spraver on June 9 and 20.
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The vield of the sprayed plots was no better than the yield of untreated
plots. In a second test, nicotine sulfate (40 per cent) 1-800. with .5 per
cent dry soap, was applied June 2, 9, 19 and 28. These applications kept
the population at a low level, but failed to give adequate protection after
the tops went down. In view of the difficulty in obtaining a satisfactory
sprayer and the relatively poor protection afforded by use of contact
materials, spraying onions to control thrips does not seem advisable.
[Neely Turner and R. B. Friend]

Mexican Bean Beetle Investigations. The effect of spacing of
bean plants on injury by the Mexican bean beetle, Epilacina corrupta.
Muls., was studied in 1933. The results obtained were entirely different
from the results of the 1932 experiments. In 1933, the maximum yield
occurred on beans spaced two inches apart in the row, and the vield de-
creased sharply when the plants were 4, 6 and 8 inches apart. Spraying,
according to the recommended schedule, reduced the percentage of in-

Frivzr 84, View of garden tracter spray outht, spraying beans
in Southington.

jured pods and increased the total yield. More beetle injury occurred
ont the plants spaced 2 inches apart, and relatively more egg-masses were
deposited on these plants than on the plants spaced 4, 6 and 8 inches
apart. Sprays were more effective when the plants were 4 or more inches
apart. lLixpertments to determine relation between date of planting and
bean beetle injury showed that beans planted May 11, May 20 and June
1, matured a marketable crop without spray applications. However, in-
jury to pods was decreased by spraying. Beans planted June 10 required



one spray on June 22, and those planted June 20 required nne spray on
July 1. Plantings on June 30 required two spravs on July 29 and August
7. Those planted on July 10 required two spravs on \ugust 7 and 22.
July 21 plantings required one spray on August 30. No spray was neces-
sary after the pods were formed. Tests of insecticides showed that
copper-calcium arsenate dust {monohvdrated copper suliate. 19 per cent,
calcium arsenate, 17 per cent, and lime, 64 per cent) was the most satis-
factory dust. Magnesium arsenate, 3 pounds, casein-lime, 2 pounds, and
water, 100 gallons, was very satisfactory as a spray. The use of pvre-
thrum and rotenone dusts following applications of arsenicals prevented
beetle damage, and a higher percentage of marketable pods resulted.
These non-poisonous dusts were also effective when used throughout the
season. Lima and horticuitural beans required spray applications on July
29 and August 7. These sprays did not apparently lessen ioliage injury,
but the vield was higher on spraved plots. In a second test, sprays on
June 9 and July 27 adequately controlled the larvae and left no residue
on the pods. The spravs were applied with the cultivator tractor sprav
outfit shown in Figure 84. [ Neely Turner and R. B. Friend]

Six Species of Pine Tip Moths Occurring in Connecticut. In the
course of field work with the European pine shoot moth, Rhvecionia
buoliang Schiff., and state nursery inspection during the last two vears,
several species of tip moths have been found infesting pines. 1n addition
to R. buoliana, the following occur more or less commonly in the state:
Rhvacionia rigidana Ternald, R. comstockiana Fernald, R. frustrana
Comstock, Ewcosma gloriola Heinrich, and Battaristis wittelle Busck.
Most of these are readily distinguished in the field by their appearance
and habits. Rhvacionia buoliane 1s a serious pest of two-neecle pines and
1s very abundant in the western half of Connecticut. It is particularly
injurious to red pine, and mugho pine in ornamental plantings is usually
infested. Although the insect occurs to a limited extent on white pine, it
1s of no economic importance to that tree. The larva tunnelz in the bases
of the needles in the summer, going into the buds the latter part of the
season. It hibernates there and then enters a growing shoot in May.
Pupation occurs in the injured shoot in May and June. Rlivacionia rigidana
has heen found commonly on red pine. particularly in the eastern
half of the state. The larvae drill into the buds and continue downward
into’ the twigs two or three inches. Hibhernation occurs in the pupal stage
n the twig, three to six pupae usually being found in one twig. There are
two generations a year. This species may have been coniused in the
field with K. frustrana which is similar to it in appearance and habits.
Our adult specimens agree in coloration and male genital characters with
Heinrich’s description of rigideme (U. S. Nat. Mus, Bul. 123, 1923).
Rhyacionia frustranag has been found on pitch pine more frequently than
on any other tree in Connecticut. It eats its way into the buds and tunnels
two or three inches down the twig, pupating in the tunnel, Its life cycle
anel habits are similar to those of rigidana. Rhvaciomia comstockiana is
common on Austrian, Scotch and pitch pines. During the fall of 1933
this insect was frequently found on Scotch pine.in northern Connecticut



and on Austrian and Scotch pines in nurseries throughout the state. The
larva tunnels from one to six inches inside the twig, and its presence is
indicated by a mass of pitch, often an inch in diameter. Hibernation oc-
curs in the larval stage in the twig. Eucosma gloriola was described by
Heinrich in 1931, from specimens collected in Connecticut by Dr. E. P.
Felt. The larvae have been frequently found boring in the twigs of
white pine in early summer. The terminal six or eight inches of the in-
fested twig dies and is shown in Figure 85, Pupation occurs in the soil.

Filoure 85. White pine twigs injured hy the pine tip moth,
Fucosme glorfola. Somewhat reduced.

Battaristis wvittella has been found most frequently on red and mugho
pines. The small yellowish larvae are borers in the tips in May and cause
the terminal half inch to bend over sharply in a very characteristic man-
ner. [R. B. Friend]

PUBLICATIONS, 1933
W. E. BriTTeN

Plant Pest Handbook for Connecticut: I. Insects. Bul. 344, 114 and wiii pp.,
88 figs. January, 1933, (issued in March, 1933).

Connecticut State Entomologist, Thirty-Second Report. Bul. 349, 94 and wi
pp., 23 figs. March, 1933, (issued in May, 1933).

Insects that Injure Cucumber, Melon, Pumpkin and Squash Plants in Con-
necticut. Cire. 93, 7 pp., 9 figs. July 6, 1933.

Edward H. Jenkins (Biographical Sketch). Dictionary of Biography (Scrib-
ner) X, p. 44, 1933,

Report of Committee on Injurious Insects. Proc. 42nd Ann. Meeting, Conn.
Pomol. Soc., p. 71. May, 1933
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Fifteenth Biennial Report of the Commnissioners of the Siate Geological and
Natural History Survey, 1931-1932. (Bul. No. 52), 24 pp. May, 1933.

Experience in Enforcing Compulsory Clean-up Regulations on Account of the
European Corn Borer. Jour, Econ. Ent., 26, p. 604, June, 1933.

The Recent North-Eastward Spread of the Orange Sulfur Butterfly, Colias
enrytheme Boisdv. Bul. Brooklyn Ent. Soc., 28, p. 109. June, 1933,

W. E. Brirtox anp M. P. Zaree

Inspection of Nurseries in 1932. Reprinted from Comnecticut State Entomol-
ogist, Thirty-Second Report. (Bul 349), 11 pp. May, 1933

Notes on Breeding Macrocentrus ancyliverus from Reared Hosts. Jour. Econ.
Ent., 26, p. 330. April, 1933,

Control and Life History of the White Apple Leafhopper. Proc. 42nd Ann.
Meeting, Conn. Pomol. Soc., p. 35. May, 1933.

Report on the Oriental Peach Moth Situation in Connecticut. Proc. 42nd Ann.
Meeting, Conu. Pomol. Soc., p. 35. May, 1933.

R. B. FriExnp
The Birch Leaf-Mining Sawfly, Fenuse pumila. Bul. 348, 74 pp., 4 plates, 17
figs. February, 1933, (issued May, 1933).
Controlling Vegetable Ipsects. Proc. Ann. Meeting, Conn. Veg. Growers’
Assoc, p. 66. April, 1933

R. B. Frienn anp H. W. Hicock

The LEuropean Pine Shoot Moth. Circ. 90, 3 pp. March, 1933
The Status of the European Dine Shoot Moth in Counet.tlcut Jour. Econ. Ent,
26, p. 57. February, 1933.

R. B. Frixnp ano A. 5. WesT, Jzr
The European Pine Shoot Moth, Rhyacionia buoliana Schiff., with Special
Reference to its Occurrence in the EH Whitney Forest. Yale University

School of Forestry, Bul. No. 37, 65 pp., 8 plates, 11 figs,, and frontispiece.
August, 1933,

B. H. WarLpEx
Cellophane for Lantern Slides. Science, 77, p. 91, January 20, 1933. (Brief
note ).

M. P. Zarpe
Control of the FRuropean Corn Borer. Circ. 92, 5 pp., 4 figs. April, 1933.

M. P. ZarpE anp E. M. Stooparp

Tests of Various Apple Sprays in 1932, Proc. 42nd Amn. Meeting, Conn.
Pomol. Soc., p- 15. May, 1933.

J. P. Jouxson
Hints on Clean-up Measures for the European Corn Boser
Stalks and the Corn Borer. March, 1933.
Vegutables and Weeds. April, 1933,
Clean Plowing and Corn Stubble. May, 1933,
Cover Crops versus Clean-up Measures,
Cornstalks versus Barnyard Manure.
Corn on the Cob.
(This series of brief articles was printed in the monthly publication of the
Farm Bureau in each county in the State.)

Sy



J. C. ScureaD

Metheds of Breeding Trichogramma in Connecticut. Jour. Econ. Ent., 26, p. 402;
3 pp 1 plate. April, 1933,

Studies on Parasites of the Oriental Fruit Moth. I. Trichogramma. Bul. 353, 70
pp., 9 figs. June, 1933, (issued in September, 1933}.

J. F. TowNSEND
A Home-Made Electrically-Driven Psychrometer. Science, 77, p. 241; 2 pp.,
1 fig. March 3, 1933.

D. S. Lacrorx
Tobaceo Insects in 1932, In Bul 350, Rpt. of Tobacco Substation at Windsor,
488, 11 pp., 5 figs. June, 1933,

Notes on Rotenone as an Insecticide. Jour. Econ. Ent., 25, p. 1228; 12 pp, 2
plates. December, 1932, (Reprinted as Bul. No. 38, Crop Protection Digest).

Mexican Bean Beetle Injuring Rye. Jour. Econ. Ent., 25, p. 1241. December,
1932. (Scientific note.)

Traps and Larvicides. Proc, 20th Ann. Meeting, New Jersey Mosq. Exterm.
Assoc,, p. 103, July, 1933,

Neery Turner anp R. B, Frignp

Control of the Mexican Bean Beetle. Cire. 88, 8 pp., 8 figs. January, 1933.
Cultural Practices in Relation to Mexican Bean Beetle Control. Jour. Econ.
Ent., 26, p. 115; 6 pp, 2 plates. February, 1933.

New Developments in Mosquito Work in Connecticut. Proc. 20th Ann. Meet-
ing, New Jersey Mosq. Exterm. Assoc., p. 102, July, 1933,

SUMMARY OF OFFICE AND INSPECTION WORK

Insects received for identifiCation .. ... ..ueieierronnnnneesrereonroiannsn 569
NUrseries inSPECtEd ... c v nrnn s st rn s tataneanas s ntietatsrieearinssnis 380
Regular nursery certificates granted (362 nurseries) ................. 374
Duplicate nursery certificates for filing in other states ................. 109
Miscellaneous certificates and special permits granted .....o.oveiniiionaa., 134
Nursery dealer’s permits dssued ... c..iiiiiiiiiii i 157
Shipper’s permits issued to nurserymen in other states ..................0 245
Certification and inspection
Parcels of nursery stock ... . i e e 167
Narcissus bulbs (in field 125,000) for sale (40 certificates) ............ 30,000
Corn DOrer CertifCALES .\ v vt et e et et s aen s amnanases oevnmnnneesennn 385
Packages of shelled corn and other seeds .................. DU 161
TRlister rust control area permits fssuwed ... . i et e 162
Japanese heetle certificates issued for the shipment of nursery and floral
stock and farm products .......iiiiiiiiiii i e e 8,950
Japanesc beetle certificates issued for the shipment of sand .............., 9
Orchards and gardens examined ........... . a2
Shipments of imported nursery stock inspected ...... .. ... 14
NUINDEE CASCE o v ettt e o e eaiae tma e an e ete et et e 103
NUMBEE DPIANEE 4ttt ettt e et e et e i e 764 500
Aplaries MsSpeeted ... e 1.342
Colonies MSPEEled Lot e e e e 10,927
Apiarics infested with American foul broed ... oLl 32

Apiarics infested with uropean foul brood ......................... 0
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Towns covered by gipsy moth SCOUES ... .oivinii i iaiiiiianaiaienan...
Infestations found ..............ciccieeana... .
Egg-clusters creosoted ....... . e iiiiiiiiiiannn T
Larvae and pupae killed by hand ........ g
Infestations sprayed .......couiiiitiereietaaernsriaeecarasanasnnnanns
Lead arsenate used (pounds) ......... 6600550000000005060500000030000
Miles of roadside scouted ... .. oot i
Acres of woodland scouted ... ... .. . i i i e i i

T Y TR o | <1

Circular letters 1S5Ued .. vvuiteeranren e rerasonostciaurenacrataneass

Bulletins and circulars mailed on request or to answer inquiries ...........

Packages sent by mail and eXpress ....ee oot iinioerririiaieaaas

T.ectures and addresses at meetings

FINANCIAL STATEMENT

The report of the receipts and expenditures of the State Entomologist
(Insect Pest Appropriation) for the year ending June 30, 1933, may be
found in the Report of the Treasurer, on the first few pages of the 57th
Report of this Station for 1933.

ILLUSTRATIONS

Figure 75 was prepared by Philip Garman; Figure 84 is from a photo-
graph by W. E. Britton ; all others are from photographs by B. H. Walden.

Includes 1,885 written from the Japanese heetle office and 11 from the gipsy moth office at
Danielsan,



INDEX

Abbot sphinx, 398
Abbot’s sawfly, 395
Acrobasis sp,, 392
Acrostermum hilare, 392
Adalia bipunciata, 402
Adelges abietis, 392, 407
fpinicorticis, 392
Aedes abserratus, 445
canadensis, 445
cantator, 444, 445
excructans, 445
fitehii, 445
solficitans, 444, 443
taentorhynchus, 444
triseriafus, 445
verans, 444, 445
Aecgeria exitiosa, 389
Aaqapostemon virescens, 400
Agrilus anxius, 302
bilincatns, 392
communis ab. vubicola, 397
ruficollis, 380
Agriolimazx agrestis, 399
Alaus scwlatus, 401
Alsophila pometaria, 389, 392
Amara sp., 400
Ampelophaga myron, 380
Auniphion essus, 403
Anabasine, 460, 461
sulfate, 449, 450, 451, 459, 46
Anaphothrips striaius, 390
Anasa tristis, 390
Anatis guindectmpunctata, 402
Angoumois grain moth, 401, 464,
Anisota senatoria, 393
Anomala orientalis, 388, 400, 468
Anopheles wmaculipennis, 444
punctipennis, 444
Avithrenus serophulariae,. 401
Anuraphis roseus, 389, 460
Aphis maidis, 390
pomi, 380

rimicis, 458, 459 460 Cabbage looper, 387
spiraccola, 397 maggot, 387, 391
Aphodins fimetarins, 403 Cacoceta arayrospila, 389

Apis mellifera, 401 rosaceana. 389

Apple and thorn skeletonizer, 389
maggot, 390, 453, 454
sprays. tests of, 447-448

Arborvitae leaf miner. 393

scale, 395 Caliroa aethiops, 397
Archips rosana, 397 Callirhytis operator, 393
Argyresthia thuiella, 303 Camponotus pennsyivanicus, 401
Armadillivm vulgare, 403 Carabus nemoralis, 400
Armyworm, 301 Carbon tetrachloride, 480
Asiatic beetie, 388, 400, 468 Carpenter ant, 401

or Japanese garden beetle, bee, 402

388, 400, 466 Carpet beetle, 401

Aspidiotus abietis, 393 Carpocapsa pomonella, 389

porniciosns, 389 Casein-lime, 454, 482 .

fsugae, 393 Catalpa mealybug, 396



AXTH

Cecidomyia wiwveipila, 393
oceliaris, 303

Cecropia moth, 390, 396

Ceratomegilla fuscilabris, 402

Ceutophilus gracilipes, 403

Chain-spotted geometer, 403

Chauliodes pennsylvanicus, 403

Cherry aphid, 39¢

Chinch bug, 400

Chinese mantid, 403

Clionaspis ewonymi, 397
dinifoliae. 393

Clastoptera sp., 393
Clavate tortoise beetle, 391, 399
Clothes moths, control of in pianos, 479
Clover mite, 393, 4U1
Cridycampa flavescens, 393
Coccinella nozemnotata, 402
transversogutiata, 402
Codling moth, 389, 448, 453, 476
Coleophora laricella, 393
fimosipennella, 393
unicolorella, 403
Colletes aestivalis, 400
Colorado potato beetle, 391
Common red spider, 400
Conference of Connecticut Entomologists,

on European pine shoot moth, 405
Conophthorus coniperda, 393
Conetrachelus nenuphar, 389
Copper-caleium arsenate dust, 432
Corn ear worm, 387, 391, 437

leaf aphid, 390
Corthylus punctatissimus, 397
Corydalis cornuta, 403
Corythucha arcuatus, 394

. cilieta, 394

cydomiae, 398

pallida wlmi, 394
Cottony maple leaf scale, 395

maple scale, 396
Crab louse, 404
Crabro sp., 398
Crambus caliginasellus. 400

ferritans, 444, 445
Cutworms, 301
Cyclamen mite, 400
Cyllene carvae, 402
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Damage by the Asiatic or Japanese
garden beetle, 466—468

Dasynenra communis, 394

corticis, 394
Deloyale clavata, 391, 399
Dermestes lardarins, 401

nidum, 401
Diabrotica vittata, 387, 391
Diaperis maculata, 402
Diapheromera femorata, 394
Draspis carueli, 394
Dibrachys boucheanus, 476
Licerca divaricaia, 402
Dilachnus sp., 394
Diprion simile, 394
Dobson, 403
Dry-mix, 454, 456, 457
Dryophanta lanata, 394

Eastern tent caterpillar, 388, 390
Efm case bearer, 393

lacebug, 394

leaf beetle, 388, 394
Emphytus cinctns, 419
Empoasca fabae, 391
Entylia bactriana, 403
Epicauta cinerea var. marginata, 391, 399

pennsylvanica, 391, 399
Epilachna borealis, 391

corrupte, 387, 391, 481
Epitrix cucumeris, 387, 391, 445
Eriocampoides limacina, 339
Eriococeus azaleae, 398
Eriophves modesta. 394

Eumenes fraterna, 403

Euonymus scale, 397

Euphoria inda, 398

European corn borer, 387, 392, 308, 399
control, 433-440)
damage to seed sweet corn, 438
enforcing t;e compulsory clean-up,

survey, 434-438
European grain moth, 401
lesser elm bark beetle, 388, 477
pine shoot moth, 388, 396, 405,
407, 408
sprays for the control of, 476
red mite, 390
weevil, 474
Eurycvttarns confederata, 398
Eutrombidim locustarum, 300
“Evergreen”, 450
Eved click beetle, 401

Fall canker worm, 389, 392
wehworm, 389



Fentsa pumila, 394 midge gall, 395

Fern scale, 399 -nut weevil, 403

Field cricket, 391 stem gall aphid, 396

Fiorimia japonica, 394 Honey hee, 401

Fire brat, 401 Hormaphis hamamelidis, 395

Fish-fly, 403 Housce centipede, 401

Fish oil, 410, 430, 445, 446, 447, Hydrated lime, 447, 457
448, 45], 476 ITvlemyia brassicae, 387, 391

Flake naphthalene, 473

Flotation sulfur, 447, 451, 452, 453,
484 4AR7

Imperial moth, 393
Imported willow leaf beetle, 396

-sb_ot_ted sap beetle, 391 Injury by rose leaf beetle, 469-471
Frankliniella fusca, 391 to tomatoes by the common field
Fruit tree leaf roller, 389 cricket, 477

Inspection of apiaries, 420-425
imported nursery stock, 419
nurseries, 4N7-419
Introduced pine sawfly, 304
Io caterpiltar, 399
Iris borer, 309
Giant hornet, 399 Itonida foliora, 395
waterhbug, 403
Gillettera coolevi, 394, 407
Gipsy moth, 388, 396

control, 426433 inspection and certification of

Gladiolus thrips, 400, 473 farm products, 441
Glisrochilus quadriguitatus, 391 scouting, {40
Glvcobins speciosus, 395 trapping, 440
Gordins lincatus, 400 Japanese garden heetle, 466-468
Gouty vein gall, 394 weevil, 387
Grarcilarig azaleella, 398 Juncus gerardi, 403
Grave leafhopper, 389 Juniper scale, 394

phyllaxera, 390
Grapholitha melesta, 388, 389, 463 Kermes sp., 395
Grasshopper mite, 400 “Kolofng", 447, 451, 454, 456, 457
Girass thrips, 390
Green apple aphid, 389 Tadyheetle. 403

elm heetle, 305 spotted, 402

fruit worms, 390 two-spotted, 402

gold bectle, 387, 397, 471 five-spotted, 402

head fly, 403 nine-spotted, 402

peach aphid, 461 fifteen-spotted, 402

stink bug, 392 Lapara bombycoides, 395
Gryllotalpo hexadactyia, 400 Larch case bearcr, 393
Grvllug assimilis, 301, 477 ILarder hcetle, 401
Gymuetron feter, 403 Lasioptera vitis, 380

Lasius tuterjectus, 400

Hair snake, 400 Laspeyresia prunivora, 300
Haltica wlmi, 395 Lead arsenate, 410, 426, 429, 430, 445,
Tlelinthis obsoleta, 387, 391 446, 447, 448, 449, 451, 452,

vireseens, 301 454, 455, 4536, 457, 458, 468,
Hellgrammite, 403 470, 474, 476
Hemaris thysbe, 403 substitutes, 451458
Hemerophila pariana, 389 Leaf roller, 398

Hemichionaspis aspidistrae, 399
Hemispherica) scale, 399
Hemlack wehworm, 394
Hickory borer, 402

horned devil, 393



Leprsma saccharing, 401
Leptinotarsa decemhmata 391
Lesser apple worm, 390
European elm bark beetle, 477
Lethocerus americanus, 403
Lencaspis japonica, 395
Light-loving grapevine beetle, 387, 390
severe damage by
Lime, 445, 446, 447, 448 451, 452, 453,
454 455 456 457 482
-sulfur, 447, 448, 449, 45], 452, 454,
456, 457, 460
Liosomaphis berberidis, 398
Lithocolletis hamadryadella, 395
Lucanus capreolus, 403
Lycophotia margaritosa saucia, 387, 391,
: 399, 479
Lyctus sp. 402

Macrocentrus ancylivorus, 462

Macrodactylus subspinosus, 387, 390, 399

Macronoctua onusta, 399

Macrosiphum liriodendri, 395

Magnesium arsenate, 452, 454, 455, 458,
482

Magnolia scale, 395
Malacosoma americana, 388, 390
Mamestra picia, 398

“Manganar”’, 452, 453, 458
Maple bladder gall, 395
borer, 395

leaf spot gall, 393
leaf stem horer, 396
sesian, 397
spindle gall, 395
March fly, 403
Margined blister heetle, 391, 399
Mealyhug, 399
Mealy flata, 392
Melanotus communis, 392, 403
Aelissodes bimaculata, 404
Melittia satyriniformis, 392
Mexican bean beetle, 387, 391, 479
investigations, 481
Mite galls, 394
Mole cricket, 400
Monarthropalpus buxi, 308
Mosquito control, 442-443
light traps and larvicides, 444—445
Mound-buiidi;ogzant of the Alleghanies,

Mylabris quadrimaculatus, 401
Mgyron sphinx, 389
Myzocallis walshi, 395
Myzus cerasi, 390

persicae, 461

Nantucket pine moth, 396

Neodiprion lecontei, 395
pinetum, 395

Neolecanivm cornuparvum, 395

Nepticula sericopesa, 395

Nessus sphinx moth, 403

Neuroterus batatus, 395

Nicotine, 460, 461
preparations, 449, 459°
sulfate, 410, 450, 451, 459, 460, dnl,

- 476, 480

Nedonota pm&cfacolhs 387, 390; 398 469
tristis, 470

Norway maple leaf- stalk borer 395

Oak fig gall, 393

gall scale, 395

lacebug, 394

mite, 397

pill gall, 393

potato gall, 395
Oblique-banded leaf roller, 389
Onion thrips, 392, 480

control of, 480
Orange-striped oak worm, 393
Oriental frui'z;goth, 388, 389, 461, 464,

parasites, 462-463
Oriental moth, 393
Ormenis sp., 392
Oyster-shell scale, 395, 398, 407

Pachysandra terminalis, 397
Pachystethus lucicola, 387, 390, 474, 475
Papatpema nitela, 392
Papilio glascus var. furrus, 404
polyxenes, 404
trotus, 404
Paradichlorobenzene, 479
Parandra brunneas, 402
Paratetranychus pilosus, 390
ununguis, 395
Parcoblatta uhleriana, 404
Peach borer, 389
Pear leaf blister mite, 389
psylla, 390
slug, 389
Pelidnota punctata, 390, 402
Pemphredon tenax, 398
“Penetrol”, 410, 450, 476
Pentarthron euproctidis, 463
Philanthus longicornis, 400
Philonix niger, 395
Phlegethontius sp., 392
Phthivins pubis, 404
Phylfocoptes aceris-crumena, 395
quadripes, 395
Phyilophaga fusca, 390
sp., 400
tristis, 390, 392, 400, 474
Phylloxera car;vaecauhs 396
carvaefallaxr, 396
vitifoliae, 390
Phymatodes variabilis, 402
Phytonomus rumicis, 392, 474
Pigeon horntail, 404
Pillbug, 403
Pine bark aphid, 392
blister rust, 407



cone beetle, 393
i . leaf scale, 393, 407
tip moth, 394
tree sphinx, 395
tube moth, 394
Pissodes approximatus, 396
strobi. 396
Pitted ambrosia beetle, 397
Plagiodera versicolora, 396
Plum curculio, 389
leaf beetle. 470
Podisus sp., 403
Poectlocapsus lineatus, 399
Polydrusus sericens, 474
FPopillia japonica, 387, 398, 401, 468
Poplar and willow curculio, 394
canker, 407
Porthetria dispar, 388, 396
Potassium fluosilicate, 454, 455, 458
Potato flea beetie, 387, 391, 445
control, 445-346
leafhopper. 391, 446
Potter wasp. 403
Prionus laticellis, 396
Priophorns acericaulis, 396
Psendocneorvinnus setosus, 387, 398,
Psendococcus comstockt, 396
sp., 399
Psendosphing icirio, 404, 478
Psyllia prricela, 390
Pulzinaria accricola, 396
vitis, 396
“Pyagrol”, 450
Pyracantha, 398
Pyrausta nubilalis, 387, 392, 398, 399
Pyrethrum, 445, 449, 450, 459, 460,
480, 482

Raspberry fruit worm, 389
Red-headed pine sawfly, 395
-necked cane horer. 389
Regal moth, 393
Reticulitermes flavipes, 402
Rhagoletis pomonella, 390
Rhizoglyphes hvacinthi, 399
Rhadites radiciom, 398
Rhwododendron Jacebug, 398
Rhopalosiphium psendobrassicae, 392
Rlivacionia buoliana, 388, 396, 405,
408, 482
comstockiona, 396, 482
frustrana, 396, 482
rigidana, 396, 482
Rosa hngonis, 397
rugosa. 393
Rose chafer, 387, 390, 399, 474
leaf beetle, 387, 390, 398, 49, 470
leaf folder, 397
leathopper, 398
ront eall, 308

stem girdler, 397
Rosy apple aphid, 389, 460
Rotenone, 439, 460, 461, 480, 482

Saddle-back caterpillar, 392, 399

Saissetia hemisphaerica, 399

Sait marsh caterpillar, 403

Samia cecropia, 390, 396

San Jos¢ scale, 389, 407

Saperda puncticollis, 398

Satin moth, 397, 474

Scab, 448 .

Scolytis multistriotus, 388, 396, 47
sulcatus, 390

Scutigera forceps, 401

Seed corn maggot, 391

Serica sericeq, 397

Silverfish, 401
Sitotroga cerealelia, 401, 464
Swinthurus hortensis, 399
Sodium polysulfide, 449
Sod webworm, 400
Sooty blotch, 448
Sorrel weevil, 392, 474
Sowbug, 399, 403
Sphecins speciosus, 401
Sphecoding abbotii, 398
Sphinx moth, 404, 478
Spiraea aphid, 397
Spotted grapevine beetle, 390, 402,
Spruce gall aphid, 392, 407
mite, 395
Squash beetle, 391
borer, 392
bug, 390
Stag hecetle, 403
Stalk borer, 392
Stephanitis rhododendri, 398
Stewart’s wilt, 437
Stilpnotic salicis, 397, 474
Strawberry crown girdler, 397, 401
root weevil, 477
Striped cucumber beetle, 387, 391
“Suifoctde”, 454
Swallow-tail hutterfly, black, 404
green, 404
tiger, 404
Sycamore lacebug, 394
Synmerista albifrons, 397

Taeniothrips gladioli, 400

Tarsoncmus pallidus, 400

Taxus, 393, 397

Tronodera sinensis, 403

Tertnites, 402

Tetralophe robustella, 397

Tetranychus bicolor, 397
telarins, 400

Thermobia domestica, 41
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Thiocyanates, 459, 461 Palgus sp., 402
Thrips, 400 Variegated cutworm, 387, 391,
Thrips tabaci, 392, 480 Vespa crabro, 399
Thyridopiervx ephemeraeformis,
Tinea grancila, 401 Walkingstick, 394
Tincola biselliella, 401, 479 Webbhing clothes moth, 401, 479
Tmetocera ocellana, 390 Weevil from the Orient, 476
Tobacco budworm, 391 Wettable sulfur, 454, 456, 458
thrips, 391 White ants, 402
Tomato grapevine gall, 389 apple leathopper, 390, 449
or tohacco worm, 392 control, 449-451
Toumevella liriodendri, 397 oak blotch leaf miner. 395
Tremex columba, 404 pine weevil, 396, 407
Trichogramma enproctidis, 463 Wireworm, 392
studies on, 463-466 Witch-hazel cone gall, 395
minntum, 464, 465, 466 Woodbine borer, 398
pretiosa, 464, 465, 466 Woolly apple aphid, 389
Tropical moth, 478 fold gall, 393
Tulip tree scale, 397
Turnmip aphid, 392 Xestobinm ruforillosum, 402
Twig pruner, 395 Xvltna sp., 390
Two-lined chestnut borer, 392 Xalocopa virginice, 402
Trvphlocyba pomaria, 390, 449 Xuvlotrechus quadrimaculatus, 397

rosac, 398
Zanthogramma divisa, 403
Zebra caterpillar, 398
Zeuzgera pyrina, 397
Zinc arsenate, 452, 458
sulfate, 454, 455, 436, 458





