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THE PEAR-TREE PSYLIA,
Psylla pyricola,
Order HEMIPTERA ; {mmily pSVYLLIDAE,

The pear-tree has beretofore suffered less from the attacks
of insects than other extensively grown fruits like the apple,
plum, and others, Recently, however, a minule insect kuown as
the Pear-tree Psylla, Psplla preicoda, has inflicted such severe
losses upon pear growers that it threatens to seriously interfere
with the successful cultivation of this fruit.

During 1891, pear growers, in restricted localities in quite
widely separated portions of this and of neighboring states, lost
thousands of dollars worth of fruit and many valuable trees
through the ravages of this pest which suddenly appeared in
enormous nuwnbers carly in the season.  T'he pear orchard of Dr,
Jabez Fisher, Fitchburg, Mass., was serfously injured ; and Coe
Brothers, Meriden, Conn., had two orchards devastated by the
pest.  In New York State, orchards in the castern, central and
western portions suffered.  On West Hill near Tthaea, Tompkins
Co., several orchards were severely attacked, some of the trees
ultimately dying; Mr. H. 8. Wright's orchard promised six
hundred bushels of fruit, but Jess than fifty bushels matured, and
but few trees made any growth. A severe attack prevailed at
Menands, Albany County. Mr. G, I, Powell, an extensive fruit
grower in Ghent, Columbia County, states that the inscets re-
duced his pear crop from an estimated yield of twelve hundred bar-
rels to an actual vield of less than one hundred barrels of marketable
fruit; the trees made but little growth and several were killed ;
his trees have been noticeably losing vitality for two or three years
due, no doubt, to the unsuspected attacks of this pest. These
facts must convince the pear growers, of New York State especial-
ly, where the insect seems to have obtained the strongest foot-
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hold, that they have to fear a very serious pest,  Although very
insignificant individually, this enemy becomes formidable and-
very destructive when the conditions are favorable for its repro-
duction in countless numbers,

Tur Past HistTory o THis P’rsr.

The pest is an old offender ; and its recorded history in this
country shows that it has been present for many years in or near
most of the localities above noticed. The insect was probably
first introduced into this country upon young prar-trees imported
from Europe in 1832 by Dr, Ovid Plumb of Salisbury, Conn.  Dr.
Plumb first noticed the insect in 1833 ; and during the next five
years he lost several hundred trees from its ravages. By 1848,
when the pest was first brought to the notice of an entomologist,
Dr. Harris, it had spread into Massachusetts and into Duchess
and Columbia Counties in New York. In 1879, W. S. Barnard
observed the pest in destructive numbers at Ithaca and at Sara-
toga, N. Y.

The earliest record we have of its appearance further west is
in 1871 when Dr. LeBaron recorded a severe attack mpon young
pear-trees 1 Ilfinois,  Mr. ¥, A, Schwarz has found the insect
in Michigan.  Prof. J. B, Smith of New Jersey has been unable
to find it i1 that State, and we have no record of its occurrence
further south.

It is thus seen that the pest is quite widely distributed over
the northeastern portion of the United States and has reached the
Mississippi Valley in its westward progress. The severe owt-
break of 1891 indicates that the insect has heen increasing in
numbers. It has apparently reached a point, in New York State,
at least, -where it only awaits favorable opportunitics, in meteoro-
logical conditions possibly, to repeat its ravages of last year in
unexpected localities.  Pear growers should be watchiul and pre-
pared to fight it early in the season.

Irs CLASSIFICATION,

This pear pest is one of the trize bugs belonging to the sub-
order Homoptera, family Psvllidae, commonly known as Jumping
Plant-lice from the leaping habit of the adult.  Their general
name, Pspda, 13 the Greek word meaning a flea. The Psyllid
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fauna of Europe comprises more than one hundred and fifty des-
cribed species and has been thoroughly studied.  Dr. Franz Low
of Vienna added much to our knowledge of the classification of
this group and he has described the life history and habits of
several species.®  Dr. I, Witlaczil of Vienna has written ex-
haustively on the anatomy of the familyt.

In the United States but little attention has been paid to the
Psyllidae, and less than twenty species have thus far been recog-
nized.

Three species of Psplla infest the pear-tree in Hurope,—
pyrisuga, pyricola, and pyri,; pyrisuga does the most damage, and
pyri is comparatively rare.  We have, as yet, no native species
of Psyila feeding on the pear-tree.  Qur pest, Ppsfla pyricola, al-
though it was observed in this country in 1833, received its name
in Hurope fifteen years later, or about the time Dr. Harris's at-
tention was called to it here.  Previous to 1848, Buropean writers
had referred to the species as Fsplla pyrd, not distinguishing it
from that species ; and nearly all of our entomologists have writ-
ten of it under this name. Fsylfa pyricola sometimes attacks the
apple-tree in Hurope, but it seems to confine its attacks to the
pear in this country.

INDICATIONS OF I'TS PRESENCE,.

Among the first indications that pear growers, who suffered
from this pest in 1891, had of its presence was the noticeably less-
ened vitalily of their trees early in the season. Old trees, es-
pecially, put forth but little new growth. Where new growth
started, in many cases, the shoots began to droop and wither in
May as if from a loss of sap. A little later, whole trees put on a
sickly appearance; the leaves turned yellow and the fruit grew
but little. By midsimmer nearly all the leaves and half-formed
fruit fell from many trees ; this fact suggested the design on the
title page of this Bulletin,

Another peculiar phase of the attack was the immense quan-
tities of a sweet water-like fluid called honey-dew which covered
the twigs, branches and trunks of the trees. In some instances

*in Verh, der K, K. Zool.—Bot. Ges. in Wien, 18621886,
TZeit, Tuy Wissenseh, Zool, X111, 569, (1885},
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it appeared in such quantities that it literally rained from the
trees upon the vegetation beneath ; in cultivating the orchard the
back of the horse and the harness often became covered with the
sticky substance dropping from the trees; in gathering what lit-
tle fruit matured the hands and clothing would Lecome smeared
with the sticky fluid. ‘This honey-dew appears on the trees soon
after the leaves expand and is found throughout the season. It
attracts thousanuds of ants, bees, and wasps which feed npon it,
If copious showers fall during the early part of the season much
of this honey-dew is washed off, making it less noticeable,

At first the honey-dew is clear like water, but soon a black
substance appears and, spreading rapidly all through it, gives it
a disgusting blackish appearance as if the trees were covered
with smoke from a Factory. This black growth is a fungus,
Fumrage selicina, which grows luxuriantly within the honey-
dew, but does not attack the tree. It forms, however, with the
honey-dew, a coating which must close many of the breathing
pores ol the tree and thus materially affect its healthy growth,
Muny trees appeared as though treated with a thin coat of black
paint,

The attention of the Entomological Department of this Sta-
tion was first called to the pest by Mr. H. 8, Wright, Ithaca,
N. Y., in the latter part of November, 1891 ; or not until the in-
secl had done its damage for the season. A visit to his orchard
a few days later revealed a most deplorable state of affairs.  The
whole orchard appearcd as though a fire had swept quickly
through it and scorched the trees, blackening the trunks, Jarge
branches and the smallest twigs ; both younyg and old trees of dwatf
and standard varieties had been attacked, the Bartlett and Duteh-
ess varieties suffering the most ¢ most of the trees had made little
or no new growth during the season, and many buds were then
dead, Neighboring orchards were similarly affected ; and Mr,
G. T, Powell reported that his orchards at (Ghent, N, Y,, present-
ed a similar appearance. Several trees in some orchards died
before spring.

Although the indications of the presence of some cnemy is

W, 8. Farlow, Bull. Bussey Inst., Mar. 1876, p. 404.
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thus so couspicuous, the depredator is an insect so small as to he

easily overlooked.

Ty APPLEARANCE OF THE TNSLCT.

Free, Loen Pl oo nysnph, dorond wlew,

The dmmature insectl,  Vigs. 1
and 2 -—These curious minute,
oval, immmature forms arc called
nymphs.  When first hatched
they are of a translucent yellow
color, and hardly visible to the
unaided eye; eighty of them
placed end to end would scarcely
measure an inch,  They increase
in size quite rapidly and undergo
gradual changes in color and
form until they measure o055 of
an inch in length and o435 of on

inch in diameter; the natural size is indicated by the hair line

at the right of the fipures.

These full grown nymphs are

oval in shape, and of a general blackish color often tinged with
red ; the eyes are of a bright cerimson color. A very conspicuous
feature is the large black wing-pads on each side of the body.
The whole body is very much flattened, beiug only one-fifth

as thick as long.

The adwlt insect.  Vig, 31—
From the full-grown nymph, the
change is to the adult insect, In
this form the pest strikingly re-
sembles a Cicada or Dog-day Har-
vest-fly in miniature. It would
take nine or ten of them placed
end to end and about forty placed
side by side to measure an inch ;
the hair line beside the figure
indicates the natural size of an
adult.  From the wide blunt
head, the body tapers considera-
bly to the sexual organs at the

F3G, a—Full grown nymple, sentval view;
w, answs,; 0, beak.
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caudal end, When the insect is at rest, its two pairs of large,
nearly transparent wings slope roof-like over the sides of the
body. The general color is crimson with broad black bands
across the abdomen.  The legs have thickened :
femurs to aid the insect in leaping, 'The
sexes are easily distinguished; in the male
(Fig. 5} the abdomen terminates in a larpe
trough-shaped segment {rom which project
upward three narrow organs used in copula-
tion ; the end of the abdomen of a female (Fig.
63 resembles a bhird’s beak, an upper and a
lower pointed plate coming together and enclos- ;
ing the egg-sheath between them. Fxrs, 5o T aeduld irseot,

Tue Lk MsToRY OF THE INSECT.

The life history and habits of every insect which becomes of
economic importance should be accurately determined in order to
ascertain, it possible, the stage when it can be most successfully
combated. Observations upon the habits of the two worst ene-
mies to fruit growers, the Plum Curculio, Conotrachelus nenuphar
and the Codlin Moth, Carpocapsa pomonella, revealed peculiar
habits which made it practicable to combat them with the cheap-
est and most easily applied of the fusecticides, —the arsenites. The
adult Plumn Curculio's habit of feeding upon the fruit and foliage
left it open to attack by the arsenical spray. The eggs of the
Codlin Moth were found in the apex of the forming fruit scon
after the blossoms had fallen ; the fruit then being in an upright
position the arsenite lodges in the apex and is eaten by the newly
hatched larva wheun it attempts to enter the fruit. A knowledge
of the habits of injurious insects will also often enable the farmer to
so manage his land aud crops that the insects are placed under
very unfavorable and often destructive conditions. Wheat sown
as late as it is safe to do so Is usually secure {rom the attacks of the
{all brood of the Hessian fly, Cecidoniyia destructor. By harvest-
ing the first crop of clover for hay early in June, the bulk of the
first brood of the Clover-seed Midge, Cecidoniyia leguminicola, will
be destroyed and the second crop of seed be thus saved. IFall
plowing destroys many cut-worms and the tender pupae and
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adults of wireworms which are hibernating. Many similar in-
stances might be given where 2 knowledge of the habits of in-
jurious insects have been of incalculable value to the fruit grow-
ersand farmers. In fact, were it not for such observations upon
the life histories of insects, fruit growers and farmers would not
now be so successfully fighting many of their insect foes.

Of the life history of the Pear Psylla but little has been recorded
either in Hurope or in this country, although the insect has been
known here as a pest for nearly sixty years. As the attention of
this Department of the Station was first called to this pest at the
beginning of winter, our study of its life history naturally
began with the stage in which the insect was then hibernating.

Hibernation —Observers have differed in their statements in re-
gard to the stage in which this insect passes the winter. Dr. Franz
Low, speaking of the three Pear Psyllids (Verh. der Zool, Bot.
Ges. in Wien, 1886, p. 154} sums up the general European opin-
ton on this point in saying that the adults hibernate and lay their
eggs in the spring ; not in the fall and spring as translated in In-
sect Life, IV, 127. Barnard, Thomas, and Ashmead (see bibliog-
raphy for references) in this country have doubted that the
adults of Pyylla pyricola wait until spring to lay their egps. Dr.
Lintner (Country Gentleman, August 6th, 1891) says the winter is
passed in the egy state. Some species of Pyydla, as P. mali, appear
to pass the winter in the egg state according to the observations
of Schmidberger (Kollar's Treatise, p. 278) and English obsery-
ers (Miss Ormerod's Fourteenth report, p. 4, 1891).

An examinationof Mr. H. 8. Wright's orchard in December,
1891, revealed a hibernating brood of adults. Notwithstanding
the great nwmbers in which the insect had appeared during the
summer, comparatively few of these adults could be found. Most
of them were hidden in the crevices under the loosened bark on
the trunk and large limbs of the tree ; a favorite hiding place on
some (rees was in the cavity formed by the bark growing about
the scar of a severed limb ; on account of its being quite warm at
the time, some adults were crawling about on the branches. “I'he
adults were not easily seen as they were so minuate and their color
so closely imitated the bark of the tree. Both sexes were found in
about equal numbers, and an examination of the females in De-
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cember showed no maturc eggs.  The trees were examined sev-
eral times during the winter ; the adults remained in their hiding
places, and none were seen in copulation, nor were any eggs seen
before April 7th, 1892, It was thus evident that Pevila pyricola
does not pass the winter in the egg state,but that there is a hiber-
nating brood of adults whose eggs are not laid until spring.

Quiposition of the winter brovd.—A few days of warm spring
weather occurred about April 7th, 18¢g2, and many of the hiber-
nating adults were seen in copulation, and a few eggs were also
laid. Spring then opened and by April 18th a majority of the
eggs had been deposited.  The eggs were placed in the creases
of the bark, or in old leal scars, about the bases of the terminal
buds of the preceding year's growth ; some
were seen about the side buds near the term-
. inal ones. They were usually laid singly

FiG. gdigg, but rows of eight or ten were souetimes
found. The eggs (Fig. 4} are scarcely visible to the unaided eye ;
it would take eighty of them placed end to end to measure an
inch. ‘I'hey are elongate pyriform in shape, smooth and shining,
and of a light orange yellow color when first Iaid, becoming dark-
er before hatching. A short stalk on the larger end attaches the
cgg to the bark, and a long thread-like process projects from the
smaller end.

The temperature couditions in the spring influence not only
the time of oviposition of the winter brood, but also the dura-
tion of the egg stage. Iiggs brought into the warm Insectary on
April 7th hatched in eleven days. Other branches containing
eggs were tied to trees near by, the end of the cut branch being
kept in a vial of damp sand; these eggs hatched in seventeen
days.  The weather remaining cool, theeggs upon the trees under
natural conditions did not hatch before May 1oth, or more than
a month after oviposition began. By May 18th, most of the eggs
had hatched ; and the hibernating adults had disappeared,

Habits of the nwymph —Immediately after emerging from the
egg, the minute nymph seeks a suitable feeding place and
is soon at work sucking the sap with its short beak which ap-
pears to arise from between the front legs, ‘The favorite feeding
places of the nymph, and to which their much flattened bodics are
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well adapied, are inthe axils of the leaf petioles and stems of
the forming fruit. A few nymphs emerged in the spring before
the leaves had expanded ; these nymphs crawled into the buds out
of sight. When the axils of the fruit-stems and leaves become
full, the nymphs gatherin closely packed clusters about the base
of the petioles and stems ; if’ very numerpus they gather on the
under side of the leaves along the mid-riband often on the petio-
les of the leaf. The nymphs move about but very little, sometimes
becoming covered with their own honey-dew ; if disturbed they
crawl about quite rapidly. Theonly times when the nymphs seem
to stop feeding is during the casting off of their old skin which
has become too small, and which gives place to a new and elastic
skin formed just beneath the old one. At the last moulting of
the skin, which occurs about one month after the nymph’s emer-
gence from the egg, the adult insect appears.

Habits of the adnlf.-~The adult insect has quite different hab-
its from what it had when a nymph. ‘The strong legs and wings
of the adult enable it to spring up and fly away with surprising
quickness upon the slightest unnatural jar or the near approach
of the hand to its resting place. ‘I'he hibernating forms, how-
ever, are quite sluggish in their movements and are readily cap-
tured when found. The summer forms {ly readily from tree to
tree and could ecasily be borne by winds for long distances, and
thus infest neighboring orchards.  ‘T'he adults are provided with
a beak with which they feed upon the tissues of the leaves and
tender twigs of the tree. They seem to have no favorite feeding
place.

Owiposition of summer broods.—Three or four days after their
transformation from the nymph stage, the adults of the spring
and summer broods copulate and egg-laying begins for another
brood. These eggs are nsually laid singly, sometimes several in
a row or group, not on the twigs but on the under side of the
tenderest leaves among the hairs near the midrib, or on the
petiole near the leaf; sometimes the female very adroitly places
an egg or two in each notch of the toothed edge of the leaf,
The eggs of the summer broods do not differ from those laid by
the hibernating adult, 'The summer eggs, however, hatch in
from eight to ten days under the warmer and more even tempera-
ture conditions.
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Detailed acconnt of & single generation.— A detailed study was
made of the second generation of the pest to ascertain any pecu-
liarities of any of its stages which might be of interest, or of aid
in combating the insect, The breeding was done in the Insectary
and field observations were made to verify the results as far as
possible, The cages used consisted simply of a common Jamyp
chimney set on the surface of the soil in a small flower pot ; the
top of the chimney was covered with Swiss muslin and a vial of
water sunken into the soil kept the pear branch fresh for several
days. ‘These cheap and simple cages have been found very con-
venient and useful in breeding such small msects, or in getting
the number of moults of larvee isolated in them.

The females of the spring brood began to appear about June
toth, 1892, and many were laying eggs by the zoth. On the
218t, several females were placed in cages on uninfested pear
leaves. Eggs were laid the following day. Aneggis described and
figured on page 168. When first laid they were tender and easily
crushed:; but in a few hours the shell became hard and the egy could
be dislodged and quite roughly handled without injuring it. The
shell was found to be impervious to several oils and weak alka-
lies. The acids and strong alkalies penetrated the shell and
killed the embryo. The eggs hatched in from eight to ten days;
a day or two before hatching the crimson eyes of the embryo
could be plainly seen through the shell near the larger end of
the egg.

The nymphs which emerged were oval in form and of a pale
translucent vellow eolor with the abdomen more opaque and
darker, ‘The crimson eyes were large and distinet.  The curious
creatures were scarcely visible to the unaided eye, measuring
only .o13 of an inch in length. A slight constriction of the body
marked the Deginning of the abdomen which is fringed with eight
or nine long and several short hairs. The wing-pads were not
yet distinguishable, The antennm had but three joints, two
short basal and a Jong terminal joint tipped with two long bris-
tles. ‘The short stout legs terminated by minute claws enabled
the nymphs to soon find a suitable feeding place. Several
nymphs were immediately transferred to other cages, only one
being placed in each cage. The next day the location of the
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nymph was often readily determined by a globule of honey-dew
several times larger than the little creature which had sccreted
it.  After feeding thus for six or seven days the nymphs became
too large for their skins which burst open along the middle of the
head and back and the insect crawled forth clothed in a new and
elastic skin that had formed beneath the old one. After thus
moulting the nymph usually sought a new feeding place, leaving
its old shriveled skin attachied to the globule of honey-dew it had
secreted.

In their second stage the nymphs increased about one-third in
size, but were of the same general color except the tips of the
anteunz which were black. There were four joints in the
antennze, a division of the third taking place at the moult.  The
segments of the abdomen were more distinet and the wing-pads
were developing, The nymphs remained in this stage about four
days, when the second moult occurred.

At the third stage the nymphs measured .027 of an inch in
length. The wing-pads were larger and blackish ; and the other
black markings which distinguish the full-grown nymphs were
faintly outlined. Six or seven joints were now distinguishable in
the antennee, the last three heing black.

About three days later, the third moult occurred.  The nymphs
differed from those of the third stage in having cight antennal
joints ; the wing-pads were larger; the nymphs were 038 of an
inch in length ; and the eyes had become of a dark crimson hue.
In some cases the nymphs in this stage were very distinetly
marked, differing from the full-grown nymphs only in having
fewer and larger black spots on the thorax. The duration of
this stage was about four days.

At the fourth moult, the markings which had been faintly vis-
ible since the second moult now came out very distinct. This
proved to be the last nymph stage. The general appearance of
the full-grown nymwph is deseribed on page 165. The black mark-
ings are represented in figures 1 and 2,

After feeding five or six days, the nymphs moult for the last
time ; at this moult the adult insect crawls from the nymph’s
skin. European observers have recorded but four moults for the
nymphs of several species of Fsyilidae.  The observations at the
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Insectary were made upon several individuals isolated in small
cages which were under daily observation {rom the emergence of
the nymph from the egg to the appearance of the adult insect,

In cach stage the nymphs secreted globules of honey-dew sev-
eral times larger than themselves ; sometimes the globule com-
pletely enveloped a nymph. After each moult the nyvinphs usu-
ally sought a new feeding place, leaving the old skin attached to
the drop of honey-dew. ‘The old moulted skins, of the last
moult especially, often retained their form almost perfectly.  So
life-like did some of them appear, with the legs and antennege
naturally placed, that it often required close examination with a
lens to determine whether the object was a live nymph or only
the cast-off garment of one,

The whole life cycle of the generation studied, from the laying
of the egy to the appearance of the adult insect, was about one
month. The adults upon emerging are of a delicate greenish
color ; the blackish markings soon appear, however, and in two
or three days the green changes to the normal reddish brown
color. Although the adults are so distinct sexually, there seems
to be nothing about the full-grown nymphs which would indicate
the sex of the adult soon to emerge from the nymph's skin,

The adults begin feeding at once after emerging but do not
increase visibly in size. They appear to secrete no honev-dew
but void considerable quantities of a whitish excrement.  Adults
of the summer broods lived for several days in cages in the In-
sectary ; how long they live under natural conditions has not
been ascertained, probably less than a month,  The adults which
hibernate, however, remain alive for at least six months.

About a week after the sum-
mer broods of adults emerge, cop-
ulation takes place and the deposi-
tion of cggs soon begins. T'he
winter brood, as has been said,
do not, however, copulate and
oviposit until spring.  Several
of the adults were observed with F’f};‘,-?,’,},,:,"'ﬁ,fj;jf":,'jf.,,f."."‘i,f’;{':;’if;’\f :;{fﬁ;’f..j.fjﬁ_,‘“f
a lens while in copulation.  The il somtel plates fopenis i u, upper
operation was of particular in-
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terest ; for a glance at figures 5 and 6 of the sexual characters
and abdomen will show that the male organs (Fig. 5, a, /.4, p, %)
are so peculiarly situated as to scemingly render the grasping of
the female organ (Fig. 6, @, ¢, /, #.) no easy matter. It was
found, however, that the caudal segments of the abdomen of the
mdle were very flexible and enabled the trough or lower male
genital plate (Fig. 5, ) to be curved upward, thus bringing the
forceps (Fig. 5, /) in a position to grasp the upper genital plate
(Fig. 6, #) of the female; this allowed the penis (Ifig. 5, 2) to
enter between (at ¢, Fig. 6) the valves of the femalc organ, and
the upper male genital plate (Fig. 5, «) to simply lie alonyg the
venter of the lower genital plate (Fig, 6, /) of the female. A
further slight side twist of the abdomen brought the male beside
or in some cases upon the female ;
the wings of both remained in a
resting position.  The hair lines
,beneath fgures 5 and 6 represent
the natural length of theabdo-
men including the genital organs.
FI;"}‘;;, 3};—;;‘-: }':-ff*:x;‘" ;mf:af‘w?,w;miw:‘;f Copulation lasts for several miti-
zﬁﬁﬁgr}fd;ﬁgm pesdal plate ) w, wpper '(lflﬁ‘i.‘.-‘n, and one male nmay C()pll]ﬂlﬁ‘r

‘ ‘ with more than one female.

The wwmber of broods.—The pest may be said to be many
brooded, the number varying with the conditions of the season.
['he weather at the opening of spring greatly influences the time
of appearance of the hibernating brood, and the date of the lay-
ing and hatching of the eggs.  An overlapping of the broods oc-
curs, so that after June 15t all stages of the insect, eggs, nymphs,
and adults may he seen on the trees at the same time. This is
due to the facts that the eggs of any female are not all laid the
same day, and thus do not hatch at the same time ; and the dura-
tion of the stages of the nymphs vary slightly, thus varying the
time of the appearance of the adults.

Observations at the Insectary and in the field have shown that
during the present year, 189z, there has been at least four broods
of the pest. The hibernating adults oviposited i April, and
adults of this spring brood appeared about June 15th. The adults
of the summer broods were the most numerous on or about the
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following dates, July 2oth, August zoth, and Sept, 25th; or a
brood appeared about once a month. All stages of the insect
were found on the trees as late as Sept. 20th; evidently winter
must overtake some of them Dbefore they reach the adult state.
The adults emerging in September and later were found to be all
of the hibernating form.

Peculiaritics of the winter brood —The hibernating adults found
in December, 1891, were so different from the descriptions of
Psylla pyricola that they were believed to beloug to another spe-
cies, perhaps new.® When the summer adults appeared, however,
they were readily recognized as the old offender Psylla pyricola,
The hibernating adults differ from the summer adults in size, being
nearly one-third larger ; in their much darker coloring, the crim-
sont becoming a dark reddish brown ; and especially in the color-
ation of the front wings, The summer forms or typical pyricola,
have the wveins, even in darker specimens, of a light yellowish
brown color, and the whole front wing has a slight yellowish
tinge. The veins of the wings of the hibernating adult are in-
variably of a dark brown or black color; the front wings are
quite transparent with more or less blackish shades in the cells
and a blackish shade in the basal cell along the whole suture
of the clavus. The male genitalia differ slightly in size in the
two forms.  Figure 3, page 166 represents an adult of the sum-
mer form ; and the wings shown in figure 8, are also from a
summer adult,

The hibernating adualts were studied at the Iunsectary in con-
uection with the descriptions of Psylla sinivlans and Dr. Low's
remarkst upon the difference between the Pear Psyllids.  This

¥Well markeid specivicas were submitted to Dr. C V. Riley, the recognized
authority upon American Psyllids.  In his reply he says: * Vour Pear-tree
Paylla is a species which I have never seen before and which isnot in iy col-
lection. Its gemeralappearance is oot that of our native species of Psylia, and
it has, no douaht, been introduced from Europe, It is unquestionably differ-
ent from /. pyriceda which Thave from Ithaca, N, Y., Connecticut and Mass-
achusetts,  Owing to the differeuce in the genital apparatus of the male it
cannot be identical with 72 pwrisuga and pyrd, but agrees pericetly with the
description of & siwewlaws!

fWerh, Zool, Bot. Ges. in Wien, 18586, p. 154, A translation of most of Dr,
Low's article occurs in Insect Lifeiv, 127, Dr. Low gives a tabubar statemeny
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study left but little doubt that Psylla simulans was described from
specimens of the winter form of Pgydla pyricola.

"I'his difference between the summer and the winter adults is
common among the Pspllide, and has before led to their heing
described as different species. It seems not to bave been sus-
pected that these insects were truly dimorphicor appeared in two
distinct forms during the year. The general impression seems
to have been that the adults appearing in the fall were at first the
same as the summer form ; and that as winter approached, these
adults gradually assumed the characteristics of the hibernating
form. However, frequent observations upon Psylla pyricola in the
field during August and September, 1892, have shown that from
eggs laid about August zoth by typical summer adults, there
hatched nymphs which showed no variations fron the typical sum-
mer nymphs and from these nymphs there emerged about Sep-
tember 25th the distinct hibernating form simudans.  ‘The hiber-
nating forms feed until the leaves fall and then seek their hid-
ing places in which to pass the winter. None have been seen to
copulate in the fall. But very few summer forms were seen after
September 2oth.  Thus in our Pear-iree Psylla we have a case of
true dimorphism. The summer form is the typical Pswlle pyricola,
and may be designated when necessary to refer to this form alone
as Psylla pyricola pyricola ; while the hibernating form should be
known as Psylla pyricola simudans.

Honey-dew and excrement.—Many have supposed that the
honey-dew, so conspicuous a feature in severe attacks of this
pest, is the sap of the tree which exudes through the punctures
made by the insects. As the honey-dew occurs in such
{mmense quantities it does seem almost impossible that it is
whollv the secretion of the little creatures. All of this fluid

of the differences belween Pyrisuga pyri and pyricofa, and briefly points out
how stmulans differs from pyri aud pyricola. A serious error ocours in the
translation in connection with simw/lans. ‘The sentence preceding the last in
the translation should be divided into two, the period occurring after the
phrase,** Along the whole fold ofthe clavus.” The remainder of the sentence
isnotonly incorrectly translated but it should form a distinct sentence. Dr. Léw
says: ** The Lip of the clavus is larger with more black and in the hind basal
cell there is a brownish or blackish stripe along the whole suture of the cla-
vus. ‘The forceps of the male are as in Fsplia pyricola only a little wider.””
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does, however, first pass through the body of the insect. The
amount which a single individual will secrete during its lifetime
is small, but when many thousands of the inseets occur on a tree,
the aggregate becomes large. A single nympl isolated in a cage,
secreted at Jeast four drops (i. e. four minims) of the fluid be-
fore it became an adult.  Thus fifteen nymphs would secrete one
drachm.,

The food of the insect consists entirely of the sap of the tree,
The feeding apparatus, both in the nymph (Fig. 2 6. p. 105) and
the adult stage consists of a short, pointed beak which appar-
ently rises from between the front legs. The sucking organs
are three long thread-like setee which move along grooves in the
beak ; in many cases, when the nymphs are quickly killed, the
setee are found extruded as shown in figure 2, page 165. In
sucking, the point of the beak is placed against the tissue
and the seta are forced into thesap cells.  “I'he sapis then drawn
up through the beak into the body. In the case of the ny mphs
most of the food is elaborated into honey-dew : some is assimi-
lated, and the waste matter voided as excrement. ‘I'he adults,
however, seem to secrete no honey-dew, all the food being assimi-
lated. Consequently the adults void cousiderable quantities of
excrement, much more than do the nymphs,

The honey-dew and excrement are very different substances,
but the fact does not seem to have been hefore observed. “The
honey-dew is a clear water-like liquid and forms into globules
when secreted.  The excrement, however, is 2 whitish semi-solid
substance which is voided in long cylindrical strings, or minute
whitish balls which roll from the anus like quicksilver globules,

In the adult, the anus is situated upon the dorsal surface.  In
the female it is just at the base of the upper genital plate (Fig. 6,
@, page 173) 5 in the male, the anus opens upon the tip of the
upper plate {Fig. 5, a, page 172), 1n voiding the excrement, the
male twists the abdomen downward so that none of the whitish
substance adheres to the anus., The females, however, cannot
thus twist the body and some of the excrement frequently adheres
as whitish flakes: or not dropping freely, it sometimes forms into
a string often reaching one-half an inch in length. Tn the nymphs
the anus is situated on the venter near the caudal eud (Fig, 2, a,
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page 165) of the abdomen. Itis surrounded by a ring of large’
wax-cells ; a similar ring also surrounds the anus of the adult
female. The excrement of the nymphs is usually voided ina
string. It has often been seen in the midst of a globule of hon-
ey-dew secrcted by the same nymph ; thus clearly demonstrating
that the two secretions are distinet,

Many observations were made to discover, if possible, the man-
ner in which the honey-dew was secreted by the nymphs. Tt has
been supposed that the secretion came, either from the long so
called wax-hairs around the edge of the abdomen, or from excre-
tory pores on the dorsum of the abdomen. Globules of honey-
dew were, however, seen attached to the nymphs in such a posi-
tion that it seemed very improbable that it came from either of
the above sources; it scemed that it must have been secreted
from the anus of the nymph. A German observer now asserts
that the honey-dew secreted by the common plant-lice or Aphids:
comes from the anus, and dot from the honey-tubes as commonly
supposed.® Honey-dew thus seems to be what might rightly be
called the fluid excrement of the iusect.

MeETHODS OF PREVENTING THE RAVAGES OF TIHIS PRST.

All of the attempts to prevent the ravages of this pest during’
1891 were ineffectual. "This was due, in large part, to a lack of
knowledge of the life history and habits of the pest.  No severe
outbreak had occurred within recent years which would call the
attention of the fruit growers to the pest. The resalt was that
when the insect appeared in enormous numbers early in the
spring of 1891, ruit growers were at a loss what to do and how
to de it; and entomologists could only suggest methods which
seemed practicable.  In most cases the attempts to combat the
pest were begun too late ; most of the damage had been done, the
fruit and new growth being severely blighted ; the nymphs had
covered themselves with honey-dew, and the very active summer
adults had appeared. After several unsuccessful attempts with
varions substances such as kerosene emulsion, solutions of whale-
oil soap, fir-tree oil, and carbolic acid, and London Purple and

*M. Blsgen Jenaische Zeitschrift X2V, 336-428 {1891).
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Paris Green, the afflicted fruit-growers gave up in  despair.
Nothing seemed to check the pest. They saw the leaves and
most of the fruit fall before midsmmmer : and some of their trees
were left in a dying condition, while others presented a blighted,
blackish, desolate appearance.  Fruit growers reported two
causes which rendered their efforts ineffectual.  These were pe-
<uliar phases in the habits of the insect.  First, the nymphs were
s0 completely enveloped in honey-dew that none of the insecti-
cides reached them. Second, the activity of the summer adults
rendered it impossible to reach them with a spray ; as soon as
the first spray struck a tree, the adults arose instantly and flew
to some distance, remaining away till the spraying ceased.

During 1892, the pest has done no perceptible damage in
orchards which it devastated last year. Fruit growers noticed
that the pest considerably decreased in numbers later in the sea-
son Jast vear. This decrease and the scarcity of the insect this
year was probably due principally to the fact that the inscet feeds
almost exclusively upon the tenderest leaves and branches of the
trees.  As hardly any new growth was formed and as most of
the lJeaves fell off early in the season, the insect was thus de-
prived of its favorite food and consequently its increase checked.
S0 great was the decrease that but very few of the hibernating
adults appeared.  On this account we tried no experiments -to
destroy the adults in their winter hiding places. It seems prac-
ticable, however, that a thorough washing of the trunks and
larger branches of the trees in winter with kerosene emulsion
(at least five per cent, kerosene) or a strong soap solution, would
destroy many of the adults.

As soon as the eggs of the hibernating form were found, ex-
periments were begun with a view to the destruction of the insect
in this stage. As the eggs were so freely exposed on the bare
twigs to the action of any fluid, it was confidently expected that
the pest could easily be checked here.  Hoth fleld and laboratory
experiments were conducted, The branches containing the eggs
were dipped into the solution in each case, thus making sure that
the treatmient was thorough. The results obtained were very
surprising.  Eggs dipped in the following substances hatched a
few days afterward :—
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Kerosene Emulsion (Hubbard-Riley formula) wused full
strength ; and diluted with three parts of water heated to 130°F.

Kerosene undiluted.

Turpentine Emujsion diluted with three parts of water.

Turpentine undiluted.

Crude Carbolic Acid FBmulsion diluted with ten parts of water.

Resin Wasn used triple strength ; and heated to 130°EF.

Whale-Oil Soap and Sulphide of Potash Wash used double
strength, These last two washes are successfully used in com-
bating all stages of scale insects.

Concentrated Potash, one pound to one gallon of water,

Benzine undiluted.*

Most of the above substances injured the buds; Concentrated
Potash and Carbolic Acid when used in less dilutions killed the
buds. These resuits made it evident that it was impracticable to
fight the pest with insecticides while in the egg state,

However, if the pear growers could wait until about April
15th, before pruning their trees, they could destroy many eggs.
Most of the eggs are laid by that date near the tips of the last
year's growth ; so it i$ only necessary to cut back these shoots,

eggEs.

‘After the unsuccessful efforts to destroy the eggs with insecti-
cides, we could do nothing more until the nymphs appeared.
Some of the nymphs appeared before the buds had opened much ;.
these nymphs immediately crawled into the buds out of the reach
of the insecticides, It was feared that all the young and tender
nymphs would thus get out of reach. But a majority of the eggs.
did not hatch this year until many of the leaves had expanded,

*Similar results were obtained by 5. 8. Goff of Wisconsin while experi-
wenting upon the eggs of Aphids, Ie found the shell extremely resistant,
scarcely yielding to the strongest acids and alkalies.  (Insect Life, iv,
p- 327)-

There seems to be no other records of any careful experiments with the:
different insccticides upon the epgs of Aphids or of the allied Psyllids.  Kero-
sene emulsion is often recommended, and the eggs of some species of Aphids.
may, possibly, be thus destroyed.  There is need, however, of more olserva.

not only of Aphids but of other insects,
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thus leaving the nymphs exposed.  During a warm early spring
‘the eggs might hatch early but many of the leaves expand in a
few days and thus the nymphs would be exposed before they had
become more than one-third grown,

Our experiments against the young nymphs were first carried
on in the Tnsectary upon infested branches brought in from the
field. Tt was soon found that the young nymphs were very ten-
der and very susceptible to kerosene. A kerosene emulsion was
prepared according to the Hubbard-Riley formula® “The
nymphs were dipped in the emulsion diluted with different quau-
tities of water. It was found thatevery nymph was killed by the
emulsion even when diluted with twenty-five parts of water, and
thus containing less than three per cent. of kerosene, The nymphs
died almost immediately after the liquid touched them. These
laboratory results were thus very encouraging,

Iield experiments were soon begun to test the practicability of
the emulsion.  No trees could be found that were very badly in-
fested. RBut by carefully examining the trees before and soon
after spraying it was estimated that from 75 to go per cent. of
the nymphs were killed by one spraying with kerosene emulsion

#T'he formula is ¥ pound hard or soft sonp, 1 gallon water, 2 gallons kero-
sene,

First, thoroughly dissolve the soap in boiling water.  While this solution
is still very hot add the kerosene 7 if the whole is then left over the fire for 4
few moments to raise the temperature of the kerosene slightly, it will facili-
tate the emulsifying process. Remove from the fire and guickly begin to
agitate the whole mass through a syringe or foree pump of some kind ; draw
the liguid iuto the pump and foree it back into the dish, Continue this
operation for five minutes or until the whole mass assumes a creamy color
and consistency which will adhere to the sides of the vessel, and not glide off
like 0il. If desired for usc immediately, it may now be readily diluted with
cold water, preferably with rain water. Or the whole mass may be allowed
to cool when it hias a semi-solid form, not nnlike loppered milk.  This stock
if covered and placed in a cool dark place will keep for a long time. In
making a dilution from this cold stock emmlsion, it is necessary to meas-
ure out the amount of the emulsion required and first dissolve it in three or
four parts of boiling water ; if cold water be used a large quantity of a white
flocculent mass rises to the surface and does not dissolve,  After the stock
emulsion is dissolved, cold water may be added in the required quantities,
If all the utensils are clean, and the directions followed closely, no free il
will rise to the surface of the dilution,
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diluted with twenty-five parts of water. Some of the nymphs
had by this time become unearly full-grown, but these were as
quickly and effectually destroyed as were the young ones.  ‘The
habit of the nymphs of feeding in the leaf axils made it casier for
the spray to reach them ; the liquid would naturally run down
the leal petioles and twigs and gather in the axils, and thus be-
come very effective. Tt was found that two quarts of the dilu-
tion was sufficient for a large dwarf tree ; and thirteen such trees
could easily be sprayed in haif an hour with a knapsack sprayer.
It would, of course, take more time and material to spray the
large standard trees, but the whole cost for cach tree would not
be more than one cent a tree for time aud material,  The experi-
wents with the kerosene emulsion against the nymphs were so
successful that no other insecticides were tried. I'he emulsion
is the cheapest effective insccticide now known for sucking in-
sects ; and our experiments have shown that it will prove a very
practical and efficient means of checking the ravages of the Pear-
tree Psylla if it be used thoroughly and in time.

The honey-dew did not interfere with the action of the insce-
ticide this year, 1892. ‘T'his was probably due to the fact that
many hard showers fell during the early part of the season. T'he
rain washed off much of the secretion. This fact should be taken
advantage of by fruit growers in spraying for the pest. Spray
soon after a heavy rain-storm if possible; a shower soon after
spraying will not lessen the destructiveness of the emulsion as
the nymphs are killed almost instantly. ‘There is not the least
danger of injury to the trees from the diluted emulsion. All
dwarfs and young trees of all kinds may be sprayed with a knap-
sack sprayer.

‘The best time to spray is early in the spring just after the
leaves have expanded. In 1892, about May 1sth, was the best
time. Then the first brood of nymphs had all emerged and were
exposed in the axils. It was this first brood which did the most
damage in 1891. Therefore it is very important that the insect
should be checked carly in the season. Fruit-growers should
examine their orchards when the leaves are expanding in the
spring, and if the nymphs are numerous no time should be lost
in spraying the trees with the emulsion. A secoud or even a
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third spraying could be profitably applied if the attack were
serious, and especially if but little rain had faflen to wash off the
boney-dew. The destruction of the nymphs is practicable dur-
ing a period of two weeks about May rsth. If the spraying is
thoroughly done at this time, the pest witl be so completely
checked as to necessitate but little, if any, further attention dur-
ing the season. Most of the damage is usually done before June
r5th, but spraying after this date will decrease the number from
which the hibernating forms are produced ; and thus the orchard
may be saved from a severe attack the following year.

The sunumer adults were not numerous enough this year to
thoroughly test the effect of spraying upon them. It seems from
the experiments made last year by frutt-growers that it is hardly
practicable to try to kill the adults by spraying. A few may be
destroyed by coming in contact with the emulsion when they re-
turn to the tree,

THECANICAL DESCRIPTIONS,

Full grown nymph —TLength, 1.4 mingy width, 1,15 mm.  Oval in outline,
and much flattened, being only about one-fifth as thick as long. General color
light yellowish brown olten tinged with erimson, and distinctly marked with
blackish. The distal exd of the antennwe, of the beak, and of the (arsi
are black., The large wing-puds, the whole dorsal aspect of the head except
a light mesal stripe, and the caudal hall of the abdomen both on the dorsum
and venter are blackish or brownish black. The dorsum of the thorax and
the cephaiic half of the abdomen are marked on cach side the light meson
by sixteen blackish spots; the {wenty-six on the thorax are of varying sizes
and shapes ; the six on the abdomen are narrow elongate.  On the venter of
the abdomen, eight and sometimes ten similar spots occor, two large oval ones
on each stde near the lateral edge, and two or three elongate ones farther
cephalad on each side near the meson,  The eves are large and of a crimson
color.  The legs are slightly darker than thebody.  Oftentimes the light hody
color between the black markings is strongly suffused with crimson,  Stout
hairs or bristles project from the following situntions: four from the front of
the head ; the basal and terminal joints of the antennee each bear two ; cach
leg has several ; three project from the costal margin of eaclt fropnt wing-pad,
and two from the outer margin of each hind wing-pad ; and the caudal half
of the abdomen is fringed with eight large and fourteen sinaller bristles, The
encircling row of wax-cells about the snus has a definite form which way
be of specific importance,

Figures t and 2, page 165 drawn with a camera lucida, show the position of
the anus with its encircling ring (Fig. 2, a); also the situation, relative
size, and form of the bristles and blackish markings of the nymph.
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Swummer form of adull, Psylia pyricola f'mwg:lw, {Fig. 3, page 166):
Length of body 2.25 mm.; the wings extend a little beyond the end of the
abdomen, In general form they strikingly resemble a Cicada in miniature,
the head is broad and held nearly vertical ; the thorax is strovgly built, and
the pronotum, all four sclerites of the mesothorax, and the scutom and
scutellum of the metatho-
rax are distinct on the
dorsum ; the abdomen is
cylindrical ovate, largest
near the fourth segment
and tapering tothe genital
organs, The general col-
‘or varies from a light scar-
let fo crimson with black
warkings. , Hes}d (Fig. Prs. go-d, head af adnlt front view . o, conesof elypeis
7. @) broadly triangular, o, 0celle. A antenna of adwlt greadly el rged,
slightly concave caudad ;
the hair line just above the head in the figure represents the natural width
including the eyes ; the clypeus projects ventrad in the form of two separate
diverging hairy cones {Fig, 7, ¢) with whitc tips and brownish red bases ; the
ntesal suture of the cpicranium is black with a lighter border, and a black
spot occurs in a slight depression each side of the suture near the caudal bor-
der. The eyes are large and prominent, and of nearly the same eolor as the
body except about the ventral aspect which is black ; three minute ocella are
situated as shown in figure 7 at ¢.  The antennse are about one and one-half
times as Jony as the width of the head and tipped with two lurgre bristles ; the
first joint is reddish, the tenth, ninth, and distal half of the eight joints
are black, and the remainder of the joints are light brown darker at their dis-
tal ends; the first and second joints are togethereqgual in length to the fourth,
the third is oue and one-half times Jonger than the fourth, and the others are
ot nearly equal length ; joiuts four,six, cightand nine are each furnisted with
a large sensoria near their distal ends. Iigure 7,6, represents an antenna
highly magnified to bring out the details of its structure ; the Lair line above
the figure represents the natwral length. The three-jointed beak is black,
and passes through adeep groove just cephalad of the front coxee. The pro-
notum is quite narrow ; color, reddish black mesally with o whitish spot
cach side, and another similar slightly raised spot near the Jateral edge within
a slightly depressed elongate black spot. The prassentum of the mesothorax is
large, convex, triangular in ontline hroadest eaudad v color of cephialic half,
cxcept a marrow wmesal stripe, black which merges into the crimson of the
catdal portion ; the laternl angles and a small tooth each side of the meson
orr the caudal horder are whitish. The scutum of the mesothornx wlhich bears
the front pair of wings is large, convex and quadrangnlar in outline : color, a
Lroad crimson mesal stripe wider at the ends with g blackish centre ; each
side of this a fusiform black stripe which is separated from r wider lateral
biack stripe by a narrow crimson stripe.  The scutellum of the mesothorax

-
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is hroadest cephalad and slightly smaller than the privscutum ;) color, crim-
son with a whitish curved tooth projecting cephalad from the lateral angles.
The postscutellum of the mesothorax is barely visible on the meson but is
guite distinet each slde the scutellum ; color, brownish red.  The scutum of
the metathorax which bears the hind wings is narrow mesally but nearly as
wide as the scutum of the mesothorax laterally ; color crimson mesally merg-
ing into black at the sides. The scutellum of the metathorax is nearly round,
slightly raised, and light crimson in color. Beneath, the thorax is marked
with large irregular black spots, The legs are of u light yellowish brown
color, except the thickened fenturs which are black ; all of the legs are thickly
set with short hairs and the tibin: and first tarsal joiuts of the hind legs are
armed at their distal ends with dense-
ly black short spurs, five upon cach
tibia, three being sel very close to-
gether on the nnder side, and two
on each tarsal joint; the lnind coxm
are the largest and have a long spur
projecting caudad against the ahdo-
men and which alds the insect in
jeaping. The relative size andshape,
and the venation of the wings are
shown in figure 81 the hair line be-
neath the front wing represents the
watural size of the wing, The front
wings have o slight yellowish cast which partially obscures their transpar-
ency ; in some specimens there are also yellowish shades in the cells.  The
hind wings are transparent and more delicate than the thicker, firmer front
ones. The very strong veins of the front wings ure alwaysof a light yellowish
brown color and are provided with short hairs on each side throughout their
length; the stigma (Fig. 8, 5) is usually but a little lighter in color than the
veins ; the tip of the clavus (Fig. 8, £) is brownish black in color, and a spot
of about the same size and a little lighter in color occurs in the basal cell
along the claval suture (Fig. 8, ¢. 5} opposite the blackish tip of the clavas.
The veins and boundry of the hasal third of the hind wings are yellowish and.
nearly as large as those in the front wings; the remainder of the veins are
very indistinet; along the hind marpgin, the clavus is slightly thickened and
is brownish in color especially at the tip and near the basal angte. The first
abdominal segment is closely joined to the thorax and hus a slightly radsed
nearly square black spot on the dorsum. The second segment, separated
from the first by a distinet sutore and slight constriction, hins a small black
mesal spot on the dorsum and a large irregular black spot on the sides,  The-
following five segments each have a broad black band passing over the dor-
sum near the cephalic margin of the segments.  Along each side on the lat-
eral fold occurs & row of eight irregular black spots, seven of which contain
each a spiracle. The second, third, fourth, fifth and sixth segments cuch
have on the venler a broad black band similar to those on the dorsum, In the

Fro, 8.— Fewation of wings s, stegme ) ¢, chre-
wey o8 claval sulwre,
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female the eighth and tenth segments constitute the lower and upper plates
respectively of the gentital apparatus; these are black, and on the dorsum at
the base of the upper plate is situated the brownish anus.  The ninth seg-
ment constituting the sheath between the genital plates is brownish,  Figure
6, page 173, shows the position of the anus (@) ; the appearance of the genital
apparatus (x) upper genital plate; (), lower genital plate; (¢}, egg-sheath ;
and the number, arrangement, and relative size of the biack spots on the ab-
domen of the female as seen from the side ; only that portion of the first seg-
ment which bears the spiracle is represented. The abdomen of the male
(Fig. 5, page 172), differs from that of the female in being slightly smaller and
longer; the eighth seginent is distinet from the genital appuratus and has a
broad Mack band on its venterin which the seventh spiracle occurs ; the trough-
shaped ninth segment is black and constitutes the lower plate (Fig, §, /) of
the genital apparatus ; the upper plate (Fig. 5, #) or tenth segment is narrow
and arises vertically at the base of the lower plate; this upper plate is blackish
in color, lighter about the tips where the anus (Fig. 5, @) 1s situated ; the for-
ceps(Fig, 5, /) orclaspers are a pair of narrow blunt black prongs arising from
out the caudal end of the lower plate; these clasperscurve slightly laterad be-
fore meeting at their tips and thus fornt an oval opening between them asseen
from behind ; the penis (Fig. 5, #}is also a paired organ arising as two narrow
knobbed rods from wear the middle of the trough. Figure 5, page 172, shows
the arrangement of the markings on the abdomen, and the relative size and
shape of the parts of the genital apparatns of the male when viewed from the
side. Figure 3 represems an adult female of the summer formm with the
wings at rest,

Winler form of the adult, Psylla pyricola simulans -—This form differs
from the sumner form only in size and coloration. It is nearly one third
larger and the predominating color is black, due to the intensely black mark-
ings and the general dark reddish brown color of the body.  On the head,
the borders of the epicranium, about the base of the rmte:rumv, and a spot near
cach eye are often whitish ; aboul the base of the beak it is black and the
cones of the clypeus are l:r]aru.l-.mh with sometimes a whitish tip ; the antenna
have their brown portions of a little darker color and the basal joint is often
black. The tergnm of the thorax varics from being only slightly darker in
color than the Lypical summer form to nearly all black, there remaining only
& narrow whitish caudal border on the praescutum of the mesothorax, the
reddish mesal siripe on the seutum of the mesothorax appears as two narrow
stripes so distinet is its black centre, and the curved whitish teeth of the scu-
tellum of the mesothorox. The coxi and tarsi are often blackish with the
remainder of the legs of a darker rown, The front wings do not have the
yellowish tinge and are thus more trapsparent ; the veins are always of a
dark brown or black color and more or less distinet black shades oceur in the
cells; in dark specimens these shades are very distinet ; the stigma is slightly
hghmr than the veins; the tip of the clavus is d:stnmt]:}, black and a blackish
spot occupying nearly one half of the basal cell extends along nearly the en-
tire length of the claval suture ; another blackish spot occurs on the clavas
along the claval suture near ils baw,
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Psylla pyricola Forster, Psyll. p. 77, ( 1848) original descrip-
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land, Assoc. Economic Entomologists, Aug. 16, 1892, life his-
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Low. Verh, Zool. Bot. Ges. in Wien, xxvii, 137, (1877) syno-
nym ; ibid. xxxii, 232 (1882) synonym.

Psplla notala Flor, K. d. Rhyn, p. 365, (1861), original de-
scription ; Low, Verh. Zool. Bot. Ges. in Wien, XXX1i, 244 (1882)
synonym,

Pyylla pyrisuga Forster. Barnard, Proc, A. A. A, §. Xxvili,
478 (1879} life history.

Fiylla pyri Lin, Curtis, Gard. Chron. p. 156 (1842) stages de-
scribed ; Harris, Inj. Ins. p. 201 ( 1852), early history in U. S.;
Fitch, Third Rept, p. 252, (1856}, brief; Uhler, Agr. Rept. p,
314 (1850), brief; Glover, Rept. (1864) p. 560 ibid, (1876} p.
33, brief ; Packard’s Guide, p. 531, (186¢) brief ; Le Baron, Sec-
ond Rept, p. 134 (1872) stages deseribed, brief Thomas, Third
Rept. p. 16 (1879) stages described, brief: Ashmead, Can. HKnt.
xiii, 220 (1881) brief ; Cooke, Inj. Ins. p. 117, {1843} stages de-
scribed, brief; Saunders, Inj. Ins. p. 145, (188, stages de-
scribed, briel; Fisher, Bull, 17, Hatch Iixpt. Sta. Mass. p. 24,
(1892), experiments against ; Lintner, Science, XixX, 343, (1892
habits, hrief.

Lsylla simulans Forster, Psyll, p, 8o (1848) original descrip-
tion ; Scott, Trans. Iint. Soc, Londou, p. 5136 (1876) described
as £. pyri. Slingerland, Assoc. Heonomic Entomologists, Aug.
16, 1892, synonym.

Psylla argyrostigma.  Férster, Psyll. p. o7, (18481, deseription.

Psylla sp. Lodeman, Garden and Forest, June 13, 1892, life

Instory, brief.
MARK VIERNON SLINGERLAND.




