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ARTICLE VI..—ON SOME INSECT ENEMIES OF THE
SO MAPLE (ACER DASYCARDI'UM).
1. Notres anp lixrEriveNTs o 1nE Sorr Mavne Bank Lousk.
(Pulrinaria iniomerehilis, Ruthron.)

Order Hesmerera.  Family Cocerpx.

(Plate NI, TFigs, 1 and 2.0

This annoying and even destructive species, which attracted so
general attention four years ago and then snddenly disappeared from
view, commenced, last year, to appear again in noticeable numbers
on the soft maples thronghout Central Illinois, and during the season
just passed was cxeessively abundant throughout the State from at
least as far south as Shelbyville to our northern limits, Notwith-
standing the length at which it has been treated in former reports
from this office, and the numerous articles upon it which Lave ap-
peared in the agricultural and political papers during the last few
years, great numbers of my correspondenis were unacquamted with
the name and life history of the species. In fact, fully half the
entomological eorrespondence of this office during the months of
June and July related to this bark louse. In the earlier articles
upon it in the Report, some premature conelusions weve reached
Wwith respeet to its life bistory, and I do not know that exact ex-
periment has heretofore heen made with vespect to its destruetion.

The females of the preceding year which had wintered upon the
Wigs of the maples, began to attrnet general attention early in June,
they having by this time attained their full growth and developed

€ cotfony eoy masses beneath the scales into which their hodies

ad beeowie practically converted. By the middle of June it was

€asy to see that the lice were abundant almost evervwhere upon the

maple, and they commenced to appear likewise npon a number of

Olber trecs and plants. On the 14th, we noticed them npon the pear

and box elder at Normal, and on the 16th, upon the grape and wal-

m;‘i. atﬁ)uincy, aud upon the pawpaw, grape, and boney locust, at
mal.
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As the yonng hatehed, they spread m great numbers over the vege-
tation in tha vieinity of the trees where they had their origin, and
attached themselves to a great variety of plants, both shrubby and
herbaceous, besides those mentioned above.  We found them upon
the bass-wood, green ash, American elm, black locusi, osage orange,
plum, and cherry, and in their second stage npon leaves ol clover
and smartweed, upon wild cucumber, and upon the gooseberry.
In fact, their young occurred, in the middle of July, vpon nearly all
the herbaceous plants within one or two hundred feet of infected
trees; clover, plantain, Polygonum, mustard, various grasses, and
Bidens frondosa, being the species appavently preferved. The latter
plant seemed to suffer considerably from their attacks, the leaves
being paled, spotted with veliow, and slightly curled when worst in--
fested. By the latter part of July the larvie in the sccond stage
were common upon the under sides of the leaves of strawberries
near infested trees, eausing them to contract and curl.

The ultimate fate of these individuals which fixed themselves upon
herbaceous plants and throve there, for a thie at least, we neglected
to make out, but it is probable that the greater part of them per-
ished in autumn, although some may have succeeded In migrating
at this period (when the young upon the trees are passing from the
leaves to the twigs) to woody plants on which they could maintain
themselves until the following scason.  The fact that in nurseries we
sometimes found the young very abundant upon the suckers at the
bases of the trunks ol trees which were thenselves but little infested.
tended to conlinu this supposition.

I noticed a marked ditference in the stage of advancement of the
brood upon different frees, some refaiming still @ considerable per-
centage of the eges unhatehed i the cottony masses attached to the
twigs, after others had practically yiclded all their yvoung, and the
obsolete bodies of the females and the egg masses had fallen to the
ground, or were hanging in ragged shreds from the branches of the
tices.  As late as July 13, on some trees in Bloomington, fully
twenty-five per eent. of the eggs were still unhatehed. By the 20th
of the month the young had nearly all Jeft the nests of the mother
bark lice and werc established on the leaves, although a few eggs
eould oceasionally be found which were still unhatched.

By the 16th August the injury effected by this new brood was at
its height, and many trees in the vieimty of DBloomington lost a
considernble part of their leaves, and the others were blackened and
dwarfed, giving the branches a bare and unthrifty look.

Jy the 3t October all the living Mark lice had deserted the
leaves, except a few fonnd occusionally upon the petioles, but
thousands of them oceurred npen the under sides of the twigs and
branches of neavly every tree of ithe species worst infested, (decr
Adasyearpnm), the twigs bemg olten erowded to their very tips.

The common insect enemies of the speeies were moderately abun-
dant throneghout the season. the small blaek Coccinellid béetle,
Hypervaspis signeta, whose lava is found emnbeddod within the egg
mass devowring the ewes, betug the most destruetive,
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The minute hymenopterous parasite deseribed by Miss Emily A.
Smith under the name of Coccopliayns lecanii® was not infrequent.
Numerous speeimens emcrged in our breeding cages early in Octo-
ber, at which time also the adult Hyperaspis appeared abundantly.
Only an insignificant percentage of the brood was actually parasit-
ized, however, and the number of these parasites oceurring was far
below those of the vear 1880, at which time the last previous up-
vising of this species culminated. Therc is consequently every
probability that the maple bark louse will be certainly not less
abundant next year than this, but probably far more s0, and that
the year following will be marked by their almost total disappearance.

An intercsting observation of my {first assistant, Mr. H. Garman,
is here inserted from his notes dated July 24.

“A nest of the goldfinch, Chrysomitris fristis, was found to-day in
an osage orange hedee, and on examination proved to be covered
outside with the silken nests and bodies of the female of Pulvi-
naria innemerabilis,  These had been colleeted some distance away,
as there were no maple trees in the neighborhood. There were no
bark lice on the leaves of the hedue at a distance, from the nest,
but in the neighborhood of the latter the leaves were covered with
them, some still active. The fact illustrates a means of dispersal
for this bark louse which docs not seem to have been noted by
writers.”

FXPERIMENTS,

For the purpose of testing precisely the value of various local
applications to trees infested by the maple bark louse, T instituted
a series of cxperiments with all the substances likely to be of
_economic use, and the results are herewith given.

Kevosene FEwulsion,

On the 18th July, when the leaves of ths trecs were generally in-
fested by the young, we began experiments with the kerosene emul-
sion, using a strong soap suds for the preparation of the emnlsion,
and diluting with water to give two and a half per cent. of kero-
sene.

Experiment 1.—At three p. m., a single leaf bearing many young
lice was dipped in this fluid for a moment, and two hours later a
number of the insects were taken from the leaf and examined with
a wmicroscope.  All were evidently dead, and those on the leal also

A merican Naturalist, Vol XIL pos6l J0 Dunean Putnam in his admivable aeticio on
Palrinamia wamaerahilis patlished in Yolnme 1D of the Prossalings of the Davenport
Academy of Seivm pennirks, in g foot note to e 552, concerning this species: "
am voary el inelined to taink that Plalyaster foeaui sepilen] by Fiteh in his Sth
New York Report, as infosting Lecaninm gueseilconis may m to b peadly i Coecoph-
agus nearly allied if sot identical with this species, The deseription npplies too wrll, 1o
eisily belinve that the two s i

s belong to Jilferent famiiies. Lo thisevent Dr. Fiteh's
reference to the Proctotrupidie is of course wrong”

I am not able. however, to agroo with Me, Patnam in this matter, as “he descerivtionby
Fiteh Lo which he refers stites that the antennie of his speeies aee 1 gudlike, with the
Joints slender, tl s times s longg s thick, the st one not enlargec whereids. intho
.-'-{u. wens of Coceaphagis Teeanes Bread by us Drone Palvinaeb, the anten vare solew ot
elivate, the joints less than twies s long as thick, and the fast one il ‘Qli_v enliarged,
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commenced®to loosen at the margins and eurl upwards., At eight
on the following morning a single example only was found capable
of slight motion.

Experiment 2.—This was a repetition of the first experiment with
identical results except that all the plant lice examined on the
morning of the 19th were absolutely dead.

~ Lxperiment 3. —In this case the same solntion was applied to an
infested leaf with a camel’s hair brush with the same effects, all the
bark lice being dead at eight the following morning.

Kxperiment +.—On the 22d of the month a two and a Lalf per
cent. dilution of the kerosene emulsion was thrown with a foree
pump and a tubular uwozzle upon a branch of a soft maple tree.
The leaves were not as thoroughly wetted as desirable. Tour days
after about half the young bark lice were alive, although it is pos-
sible that the branch treated had been restocked by young from
other parts of the tree, as the insects were still moviug about and no
precaution had been taken to prevent such migration.

Experiment 5.—On the same day a branch of soft maple attached
fo the tree was. dipped in a two and a half per cent. dilution of
kerosene, and on the following day three-fourths of the burk lice
were dead. Four days after a few were still alive, but not_enough
to do any appreciable harm, and another application would doubt-
less have killed them all.

Experiment 6.—On the 29th the same experiment was tried with
a five per cent. dilntion of kerosene, the emulsion being made with
whale oil soap, and common soap suds being used for dilution. Two
days later the bark lice remaining on the leaves of this branchi were all
dead. .

Experiment 7.—On the 29th, on the other hand, an application
was made to a branch by dipping 1 a two aund a half per cent.
dilution, soap suds being again nsed as the diluent, and five days
thereafter no considerable diminution in the number of living bark
lice was apparent. [t scems likely, however, considering the length
of tiwe that had elapsed between the experiment and the observa-
tion, that the branch had been vestocked by young from other parts
of the tree, as the lice were still actively erawling about.

lxperiment 8.--On the B1st of the month the leaves ol a branch
of soft maple which was stocked with young bark lice were dipped
in a five per cent. dilution of keroseue emulsion like that used n
the preceding experiment. Five days Jater a few living. bark lice
still oceurred upon the leaves, but uearly all had disappeared.

Experiment 9.—-On the Gth Angust a suunilar expernment was
made with a similar iluid, but containing ten per cent. of kerosene.
The hranch treated was not examined uniil nine days afterwards.
The leaves were not at all injured by n solution of this strength.
Many bark lice still remained wpon them, but they had perhaps
been restocked with living young. .

In all the preceding observations the effect upon this bark lice
was determined by microscopic examination, the sign of death relied
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upon being the cessation of the heart’s action. As the young were
transparent when viewed by transmitted light, the wmotion of the
heart of living specimens was easily detected.

Whale Oil Soap.

From the 19th to the 22d several experiments were tried by dip-
ping the leaves in a solution of whale oil soap, or brushing their
surfaces with it, but as the strength of the solution was not noted
in these preliminary trials, T nced only say that they were in all
cases cifectual.

BExperiment 10.—On the 23d a branch of a tree infested with
bark lice was dipped in a suds of whale 01l soap containing a pound
to a gallon of water, and on the morning of the following day the
lice were all dead. 'T'wo days later, however, the leaves dipped in
this solution showed signs ol injury, the margins of most of them hav-
ing blackened and dried up. Naturally the younger leaves at the
tip of the branch were most scverely injured, some having been
almost wholly destroyed. On the 29th, nearly all the leaves had
fallen off this branch.

Experiment 11.—On the 25th July, leaves were dipped in a solu-
tion containing a quarter of a pound of whale oil soap to the gal-
lon, and on the 26th the bark lice were mostly dead, only a small
percentage showing a feeble movement of the heart.

Experiment 12.—The above experiment was varied by using a so-
lution double the strength just mentioned. On the following day
all the specimens examined were dead.

Experiment 13.—On the z8th, experiment 12 was repeated with
1dentical results, all the bark lice being dead two days later.

Kxperiment 14.-.This was a repetition of experiment 11. The
twigs were not examined, however, until five days afterwards. At
this time, at least seveniy-five per cent. of the bark lice upon the
leaves were dead and many which were not killed scemed to have
been driven from the leaves us if the soap suds were obnoxious to
them. This was shown by their having fixed themsclves upon the
petioles and twigs, a fact not elsewhere obscrved so early in the
season. The leaves were again very slightly injured at their mar-
gins, and a few, perhaps, eventually fell before their time.

Lixperiment 15.—A repetition of experiment 12, 1five days after
treatment not a single living barvk louse could be found upon a leaf
coutaining a hundred or so, all being brown and looscned, so that
a touch dislodged them. The leaves, liowever, were slightly black-
ered at the marging, and some were doubtless injured enough to
cause them to full.

The experiments with whale oil soup were, eonsequently, less
satisfactory than those with the kerosene emulsion, an application
of the suds, strong enough to effect thie purpose, being very likely
to injure the leaves at least as much as the bark lice would have
done,
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Lacundry Nowp.

Fxperiment 16.—Three applieations of strong solutions of laundry
soap were muude with a hrush to iufested leaves, from the 19th to
the 224 July, with the ecflect to destroy all the bark lice. ocea-
sionally, however, with trifling damage to the leaves. The effect of
these applications appavently differed but little from those of the
whale oll soap.

Pyrethron,

Lixperiment 17.—Although expecting nothing from the application
of pyretbrum, we made a few experimicnts with it, commeneciug July
19. ‘As they were all entirely incfticient, the results need not .be
given further than to say that the fresh pyrethrum powder suspended
m water in quantities varying from a tablespoonful to the gallon up
to an excessive proportion was applied by brushing and dipping,
without any effect whatever. Puve pyrethrum was also dusted upon
the leaves without result.

Carbolic Acid,

Experiment 13.--July 19, leaves infested with the young bark lice
were thoroughly wetted with earbolized water (a teaspoonful of the
pure lignid acid to the gallon) and examined five hours later. The
bark lice were all alive. This experiment was twice repeated, hoth
in the laboratory and the field, with only ncgative results.

A few additional experiments were made with tobacco water (one-
half pound tobaceo to a gallon of water); with hellebore (one ounee
to the gallon); and with a weak solution of caustic soda,—in all
cases without any favorable vesult, every individual being apparently
alive in from one to three days after treatment.

As a general result of the above series of experiments we may
say that a kerosene emulsion diluted with soap suds to a strength
of from two and a half to five per cent., was found effective during
the month of July and did 'not injure the leaves. This was the
only substance cxperimented with which gave any promise of use-
fulness, with the exception of the whale oil and soaps, which were sub-
ject to the drawback already mentioned : that is the liability to injure
the leaves if used in a solution strong enough to destroy the bark
lice. Possibly if it were washed off shortly after application, as
recommended by Dr. Lintuer, the injurious result might be pre-
vented, but this would too greatly increase the trouble and expense
of the apphication,

Wiashiug off the Females and Fyg Messes with Water.

From coreespondents in Novthern Hlinois, 1 learned that late in
June, the practice became somewhat general of washing off the egg
masses and  the ontworn bodies of the femules with jets of water
from the hydrants, throwing the water into the {rec by means of a
hose, but I have not yet heen'able to iearn with what result.
This method was, apparently, nsually applied under the mistaken
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notion that the principal injury to the trees was done by these last
year’s females, and that if they were removed the damage would be
arrested.  The real injery, [ need not say, 1s done luter in the sea-
son by the young hatehing from the egg masses which make these
females so conspieuous in spring and early summer. [t is possible,
however, that the method is a valuable one, as the washing away
of the egus before hatching, may not improbably result in the des-
truetion  of many of them. The young which hatech upon the
ground wonid doubtless, most of them, make their way back to the
tree, but if the rubbish beneath the tree were raked and burned
after the egg masses had been dislodged by the ‘water, the multi-
plication of the pest might probably be kept helow the limit of in-
jury.

Sinee the above was written, I have reccived from Mr. 8. M.
Dunning, of Chicago, who thoroughly tried the hydrant method last
June, twigs of a maple tree from which the egg masses had been
carefully and completely washed off. The under sides of these twigs
were well covered, m March, 1885, with hall grown females,—scarecly,
if at all, less abundantly so than was to-have been .expected if no
treatment had been applied. The nearest other maples were across
a dusty city street, and it is scarcely likely that the young were
conveyed so far. A box elder in the same lot, which was also at-
tacked by the bark lice, but not treated, may have divided its par-
asites with the maple; but, curiously, this tree had this spring
fewer lice than the maple above mentioned. It is, therefore, im-
probable that the mere dislodgement of the egg masses with the
water jet had any veal effeet on the numbers of the young lice. In-
deed, it may have easily done more harm than good by destroying
within the’ egg masses the larve of the Coccinelidie to whose mul--
tiplication we have to look for the principal check on the increase
of the next brood. 'This is, perhaps, the explanation of the inferior
abundance of bark lice upon the box elder, as just mentioned. De-
struction of the egg masses by burning, after dislodging themn with
water, seems to be necessary to any promise of success by this
method. 1further experiment is needed, however, and will be under-
taken the coming season.] '

2. Tne Opuique-Baxpep Lear RonLEen.
(Cacacia rosaceanda, Harris.)

This nearly omnivorous species, (not hitherto reported, however,
from the maple), was by us found rolling the leaves of .leer dasy-
carpum in May, pupwe and Jarve collected on the 20th of that month
emerging from July 9 to 13.

3. Pandemis lamprosana, Robs.

Order LeriporteEra. Family TorTricina.
Plate XL, Fig. 35)

Among the leal rollers upon the maple, collected May 10, was one
of which we kept no des ription, which resulted in an imago of
Pandemis lamprosana.
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A, Alewrodes aceris, n. s.

Order Hemiprera,  Family ALEURODIDE.
(Plate XI, Tig=. 4 and i)

I have noticed. for several vears, a peeuliar bark louse upon the
leaves of the maple, but have not bred it until the present year.
The fally developed pupal scale is oval in general outline, somewhat
lvrate, broadest postcrioly, contracted in front of the middle.
Margins entire, surface devsely granulated.  The color 1s choco-
late, mottled with white, the white varying in amount and tending
to form three transverse bands. The central segmented area 18
usually irvegularly mottled with white, and a quadrate pateh. in-
cluding the veut, 1s almost always brown; but, otherwise, the colox
may vary from nearly uniform brown to almost white.  Outline
sometimes slightly emasginate posteriorly. Length, .095 of an inch;
areatest width, .045; width at anterior fourth, .0-6. .

The imago is pale yellow throughout; legs and abdomen paler;
wings milky white; rostrum black at the cxtreme tip; veins yellow-
ish: first joint of the antenna scarcely longer than wide, the re-
maining joints filiform, the second nearly as long as the four fol-
lowing and about four times as long as the first, the fourth longer
than the third, the third and fifth about equal, the sixth fusiform.

At Tamaroa, in Southern Illinois, soit maple trees were fountd
badly infested by this bark louse, but elsewhere it has oceurred in
only trivial numbers. There are apparently two broods of this species
in a year, scales collected in August, 1883, emerging April 10 to
24, 1884, and others, collected during the present summer, emerg-
ing Angust 4. From these larvie several hymenopterous parasites
belonging to the genus Elaptus escaped September 6, the species of
which is apparently new. .

Elaptus alewrodis,n.s. Plate XI. Fig. 6. Female. Length .03 of an
that of inch : the head .003 inch; front wings .032 of an inch long and
001 inch wide ; posterior wings .0032 inch wideat the widest point ; an-
tennz as long as the head and whole body ; scape stout, arcuate, rising
to the top of the head, about as long as the three following joints,
nearly smooth, as is also the second joint; remaining joints densely
pilose ; the club not jointed, as long as the three jomnts preceding:
first joint obconie, second about the same length but narrower.
Color black, surface shining, abdomen alutaceous, head and thorax
punctured, antennz yellow, legs entirely yellow, femora and tibie
of the middle and posterior legs black, their tarst yellow.

Described from three specimens bred from lenrodes aceris.

5. Lyygus invitus, Say.
Order Hearprera. Family Carsipa.

(Plate XII. Fig. 1)

~ Brief mention may properly here be made of a species whose in-
juries to vegetation have not hitherto been serious, as far as known,
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put which deserves attention as the near relative of one of the most
injurious horticultural species (the tarnished plant bug), and also
because, from its own abundauze and habits, 16 may well become
the author of serious mischief.

Although not agreeing precisely with any descriptions of Capsidea
accessible to me, I have little doubt, after careful study of about
forty specimens collected in June, that. the species is that deseribed
by Say as Capsns invitus. It differs materially from Say’s original
descriptions, but corresponds closely in most pavbiculars with the
deseription of a type specimen of Say’s, published by Uhler in his
notes on the Heteroptera in “the collection of Dr. Harris,™ varying
from that only in some color characters of little moment in so vari-
able a genus. :

DESCRIPTION.

The following description is condensed from that of Uhler, modi-
fied with respeet to color to conforra to our own specimens.

General color pale obscure’ yellow, varying to yellowish green.
Antenn® and transverse carina at base of head very slender, the
former nearly as long as"the hemelytra. Surface of head polished,
impunctured, clothed with short hairs. Tylus slender, short. Iyes
large, prominent. Pronotum smooth, very convex, sparingly hairy,
finely, deusely and mostly confluently punectured, the punctures
forming obscure transverse rngosities. The head and fore part of
the thorax are slightly darker vellow, the antennw are sometimes
pale throughout, sometimes embrowned at tip and also at tip of
second joint. A broad band on the pronotum, a little within the
margin, extends backwards along the inner edge of the clavus, is
continuned as a dusky shade through the middle of the membrane,
deepest along the inner edge of the inner cell, and extends distally
into an indefinite dusky shade. This line is intersected at the tip
of the corium by a transverse band of the same color extending to
the edge of the hemelytra. When the wings are closed, these marks
give the appearauce of a median black stripe erossed at the tip of
the corium by a black band, and forking at the scutellum. In the
.+ darker colored specimens the pronotal bands are frequently con-
- nected by a basal shade. 'The posterior half of the larger cell of
the membrane is usually white. In many yellowish speciimens the
cuneus alone 1s green. The posterior thighs are commonly infuscate
on the distal Lalf, and the anterior tibix are often brown at tip.
Length to tip of hemelytra 6 mm. Humeral breadth 1.66 mm.

On the 12th May the younger leaves of many of the common soft
maples (.1eer dasyearpum) near Normal, were observed to be curled,
and specked with numerous semi-transparent spots, evidently the
work of the larvee of this capsid, found abundantly upon the affected
leaves. On the 30th May, specimens collected weve all of the second
and third stages. On the 1st June, the first imagos were seen
In the breeding cages and on the trees. By the 5th of that month
nNearly all the specimens collected had transformed to the immago, and

1e experiment was not carried farther.

—

* Proceedings of the Boston Society of Natural History, Vol. XIX, . 407,
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Prare Xl

Fig. 4.
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Prate XIIL.
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