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PEAR-'I' E PSY 

Order IrEmirry.„RA ; 

'he. pear-tree has heretofore suffered less .from. the attacks 
of insects than other extensively ,,..!,,rown fruits like the apple, 
plum, and others. Recently, however, a minute insk...ct known as 
the Pear-tree Psylla, Psyli p.i.rr eild II;IS 	t o cl  sod severe 
losses upon pear growers that it tineatow. to sed01161.),  interfere 
with the successful cultivation of 	rrun. 

During T. 89i , pear growers, in restricted locrilitic..s in quite 
\Nridely separated portions of this and or iw i g 	 Lost 
thousands of dollars worth of fruit and Many 	El able trees 
through the ravages of this pest which sudden 	appeared in 
enormous numbers early in the sea!-;on. The pear orchard of Dr. 

jabez Fisher, Fitchburg, Mass., was seriously injured ; and Coe 
Brothers, Meriden, 0)1111. 0  had two orchards devasta ted by th e  

pest. In New York Slate, orchards in the eastern, central and 
'Arestem portiwis suffered.. On West I Lill near 'Ithaca, Tompkins 
Co., several orchards were severely attacked., seine el the trees 
ultimately dying ; Mr. H. S. Wright's orchard. promised. six 
hundred bushels of fruit, but less than fifty bushels matured, and 
but few trees made: any growth, A. severe attack prevailed at 
Menands, Albany County. Mr. c. T. 	„ an ex t ensi ve fru it 

grower in Ghent, Columbia County, states that the insects re-
duced his pear crop from au estimated yield of twelve hundred bar-
rels to an actual yield of less than one hundred barrels of marketable 
fruit ; the trees made but little growth and several were killed 
his trees have been noticeably lositn;.; 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 strong.est 

http://chla.library.cornell.cdu/cgi/t/text/pageviewer-idx?c=chla;cc—c la;idno-606887... 24/06/2013 



' Core Historical Literature of Agriculture 

162' 	 BULL-I.:TT N 

hold, that they have to fear a very seri4.ais pest. Although very 
insignificant individually, this enemy becomf...s formidahte and 
very destructive when the conditions are favorable .for its repro 
duction in countless numbers. 

TIM PAST HISTORY w THIS 1.) 

The pest is au old offender ; and its recorded history in this 
country shows that it has been present for maw,/ years in or near 
most of the localities above noticed. The inse(.'t was pr‘dpably 
first introduced into this country tipc'm young pear-trees imported 
from littrope iti 1832 by Dr. Ovid Plumb ot Salkhury, Conn. 1)r. 
Plumb first noticed the insect in 1833 ; and during the next five 
years he lost several hundred trees In)in it ravage,... l iv 1'80, 
when the pest was first. brought. to the notice ui n.ii ent(.mlidogiq, 

Pr. Harris, it had spread into Massachusetts and into Duchess 
and Columbia Counties in Nre,,v York. 	.1879., W. S. Barnard 
observed the pest in destructive number:, at Ithaca and at Sara.. 

toga, N. V. 
The earliest record we have of its appearance further west is 

in 1871 when Dr. LeBaron recorded a severe 7ittao 411a..uII young 
pear-trees in Illinois. Mr. E. A, Schwarz has found the insect 
in Michigan. Prof. J. B. Smith of.  New' jersey has l etti unable 
to find it in 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 out-
break of 1891 indicates that the insect has been increasing-  in 
numbers. It has apparently reached a point, in New York State, 
at. least, where it only mvaits favorable opportunities, in melon o-
logical conditions possibly, to repeat its ravages of last year in 
unexpected localities. 'Pear growers should be watchful and pre-
pared to fight it early in the season. 

ITS CLASSIFICATION, 

This pear pest is one of the true bugs belonging to the sub-
order ./ZonwAletai, family „Poillidne, commonly known as Jumping 
Plant-lice from the leaping habit of the adult. Their general 
name, P9,,lla,, is the Greek word meaning a flea,. The Psyllid 

I 	!c. 	of 3 
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fauna of I3.urope comprises more t...1.1111 0.11C hundred cncl fifty des-
cribed species and has been thoroughly studied. Dr. Vranz 
of Vienna added much to our knowledge of the classification (.)1 
this group and he has .described the life history and habits of 
several species.'i4  'Dr. E. Witlaczil of Vienna has written ex-
haustively on the anatomy of the family - I'. 

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

Three species of Ayieta infest the pear-tree in Europe, 
lyrisuga, Ayricola and Ay ri pyrisusra does the most damage, and 
pyri is comparatively rare. We have, as vet, no native species 
of Psylla 'feeding on the, pear-tree. Our pest, fyysila pviiiaa, 
though it was ol. ,ers.red 'in. this country in 183,3, received its llalne 
in Europe 'fifteen ye:irs later, or about the time Dr. Harris's at 
tention was called to it here:. Previous to 	European i,vriters 
had referred to the species as /Vila pyri, not distinguishing it 
from that specks ; and nearly' all of our entomologists have writ.- 
ten of it under this mune:. Ps vita rricoia sometimes attacks lie 
apple-tree in Europe, but it. seems tO Contiim". its attacks to the 
pear in this country. 

[e.ATIONS 01,' ITS PRI.+,S1;NCK, 

Among' the first indications that pear growers, who suffered 
from this pest in 18ot, had or its presence was the. noticeably less• 
ened vitality of their trees early in the season. Old trees, es-
pecially, put forth but little now growth. Where new growth 
started, in twiny 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 'midsummer nearly all the loaves 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 quail-,  

tities of a sweet water-like fluid called honey-dew which covered 
the twigs, branches and trunks of the trees. In some instances 

nu Verb, tier K, K. Took—tiot. Ges. in Wien, rS62-.7886. 
fZeit. fur \;VisHensch Zool. (1.1/, 569, 08-85). 
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it appeared. 
trees upon t ' 
back of th 

Slit.- I,I,v;triNt 

Ich quantities that it literal)} rained from the 
'egetation beneath] ; in c trlti\rati.nt•, the orchard the. 

-se and the liarnes-f oflam became eovf..•fe(1 %vial the 

sticky substance dropping from the trees; in ,,,,athering 'Adult lit 
tle fruit matured the hatiC and clothing would become smeared 
with the sticky fluid. This honey dew appears on the trees soon 

after the leaves expand and. is fOund ihroughout Hitt season. It 
attracts thousands 4- tf ants, bees, and %%rasps 'Ada]. feed npon it„ 

If copious showers fall during the early part of the season laud) 
this honey-dew is washed off, making it less noticeable, 

At first the honey-dew is clear like t.vater, but soon a black 
suhstanee appears and, spreading rapidly all through it, ,givis it 
a disgusting blackish appearance as if the trees %yen.- covered 
with smoke from a factory. This black :fjov,111 is a fungus. 
Fuma,cra 	 Nvhich ,,.rows luxuriantly within the honey 

dew, but does not attack the tree, it forms, however, with the 
honey-dew, a. coating which must 	innnv or the breathing 
pores of the tree and thus materially affect. its healthy giowth, 
Many trees appeared as though treated with a thin eicat of black 
paint. 

The attention of the l',:ntomological Depni ta writ of this Sta-
tion was first called to the pest. by Mr. II. H. Wright, Ithaca, 
N. 17 ., in the latter part 4.41 November, 	; 4)1.  IPA, until the in- 
sect had. done its damage for the season, 	visit to his orchard 
a few days later revealed a ntor deplorable state of affairs. The 
whole orchard appeared as though a fire hail swept quickly 
through it and scorched duc trees, blackening the trunks, hinge 
branches and the smallest twigs ; loth yom igand Old t rees of d waft' 
and standard varieties had been attacked, the Bartlett and Thatch-
es]; varieties suffering the most ; nefst of the trees had made little 
or no new growth during the season, and many buds were then 
dead.. Neighboring orchards 	similarly ailected ; and Mr. 
0, T. Powell reported that his orchard~ at tbent, N. Y„ present-
ed a similar appearance. Sev(„1.-al trees in some. orchards died 
before spring. 

Although 'ations of the presencs• oh. son le enemy is  

1. 	lila rius,:fiey lust,, t4trtr. 	4°1. 
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thus so conspicuous, the depredator is an insect so small as to be 
easily overlooked.. 

T F„ A I) 1' 1;.; AR ANC 	0 I: 'THE INsi.,eT, 

Tier ill/Ma/it/ 	, 	F 4';`.S." 
and 	:- --These cuiri(on; inhume, 
oval, immature 1 .01-111:.; 'clre called 
Tronpli,i. 	\V hen iirst hatehed 
they arc of a translucent yellow 
color, ',Ind hardly visible to the 

unaided (..vc ; cir,-;htv of them 
p aced cud to end .yould seat-et:1y 
illvaz-,411..• an inch. 	They increase 
in size quite rapidly mid undergo 
gradual. change,. in color and 
form until they measnre 
an inch in length and , 5 Of on 

inch in diameter. ; the natural size is indicated by the 'hair 
at the right of the figures. 	These full 	i\.vn tivmplis are 
oval in shape, and of a general blackish color often tin,i)-ed with 
red ; the eyes ore of a bright crimson color, A very conspicuous 
feature is the large 1„),lack wing-pads on each side ()I' the body. 
The whole body it very Munich flattened, being only on.e-fifth 
as thick as long. 

771e attleil insect. 	3 :-- 
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 (0' 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 
ad.ult.„ From the wide blunt 

ca 
head, the body tapers couside.ra- nymph, v.,7stral air. ac 
bly to the sexual organs at the. 	414111 	beak. 
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audal end, When the insect is at rusl, its two pairs of large, 
nearly transparent wings slope nxillike over the sides Of the 
body. The general color is crimsonw ni .,t }woad black kinds 
across the abdomen. The legs have thickened 
femurs to aid the insect in ltapitig. The 
sexes are easily distinguishoa ; iur the male 
(Fig. 5) the a.bdomen terminates in a large 
trough-shaped segment from. which project 
upward three narrow cn-gans used in copula-
tion ; the end of the abdomen of a female ( 

resembles a bird's beak, an tipper and a 
lower pointed plate coining together and enclos-
ing-  the egg-sheath between them. 

1.[ISTOR. I )1'' TTilr Ti!INSEQ"C. 

The life history and habits of every insect v,,1ii(:h becomes of 
economic importance should be accurately determined in order to 
ascertain, if possible, the stage when it can IR: most successfully.  
combated. Observations upon the habits of the two worst ene-
mies to fruit growers, the Plum Curculio, myo.e.reicheirry nen/rid/dr 

and the Codlin Moth, Ca rin.,,w,fiso ton/one/la , revealed peculiar 
habits NO:rich made it practicable to combat them with the cheap-
est and most easily applied of the insect icicles, ilrc arsenites. The 
adult Plum 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 soon 
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 when 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 and ero],s that the ile;ceis are placed under 
very unfavorable and often destructive conditions,. lArheat sown 
as late as it is safe to do so is usually secure from the attacks of the 
fall brood of the Hessian fly, 	ao yia al es tructor By harvest-. 
ing the first crop of clover for 1..nty early itt June, the bulk of the 
first brood of the Clover-seed .'Midge, Cecidonvia 107 um 1 n icoia , will 
be destroyed and the second crop of seed be thus saved.. Fall 
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 a knowledge of the habits of in- 
jurious insects have been of incalculable value to the fruit grow-
ers and 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 rt'corded 
either in Europe or in this country, althouv:h the in!-;eci hos been 
known. here as a pest for nearly sixty year, A the atttlition of 
this Department of the Station was first callc:LI to this pest at the 
beginning of winter, our study of its life history naturally 
beg-an with the stage in which the insect 1\Ww then hibernating-. 

Hibernalion.—Observers have differed in their statements in re-
gard. to the stage in which this insect passes the xvinter. Dr. Franz 
Law, speaking of the three Pear Psyllids 	der Zoo], But. 
Ges. in Wien, 1886, p, 154) sums up the general 1,:nropean opin-
ion on this point in saying that the adults hibernate and lay their 
eggs in the spring; not in the fall and spring as traulated in In-
sect Life, IV, • 127. Barnard, Thomas, and Ashmead (see bibliog-
raphy for references) in this country have death ted that the 
adults of Pod/a. A:yr/co/a wait until spring to lay their eggs. 
Lintner (Country Gentkman, August 6th, 1891) says the winter is 
passed in the egg state. Some. species of Psyllo., as P. maii, appear 
to pass the winter in the egg state according to the observations 
of Schmidberger (Kollar's Treatise, p. 278) and English observ-
ers ("Miss Ormerod's ,Fourteenth report, p. 4, 1890. 

An examination of Hr. H. S. Wright's orchard in I }ere nil 
f89i, revealed a hibernating brood of adults. Notwithstanding 
the great numbers 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 01 
the trunk and large limbs of the tree ; a favorite hidilig place on 
some trees 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. The 
adults were not easily seen. as they were so minute 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 mature eggs. The trees were examined sev 
eral times during the winter ; the achilts 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. Psviier prri...o/a 

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 !piing. 

Ov.tosition, (yr the winter brood,.—A few days of warm :pring 
weather occurred about April 7th, 1892, and many of the hiber-
nating adults were seen in copulation, and a few eggs were also 
laid. Spring' then opened and by .April 8th a majority of the 
eggs had been deposited. The eggs were plact...d in the creases 
of the bark, or in old leaf sears, about the bases I Si the terminal 

buds ml the preceding; year's growth ; 	e nt 
were seen ab4Jut the side buds near the term-
inal ones. They were usually laic! singly 
but rows of eight or ten were sometimes 

found. The eggs (141g. 4) are scarcely visible to the unaided eye 
it would take .eighty of them placed cud to end to .ineasure an 
inch, They are elongate pyriform in shape, smooth and 
and of a light orange yellow color when first laid, becoming dark-
er before. hatching. A short stalk on the larger end attaches the 
egg to the bark, and a long thread-like process projects from the 
smaller end. 

The temperature conditions in the spring influence not only 
the time of oviposition of the winter brood, but also the dura-
tion of the egg stage. Eggs lirought into the warm. Twiectary 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 ILit.elwd in sk.'venteen 
days,. The weather remaining cool, the eggs upon the trees tinder 
natural conditions did not hatch, before Alay loth., or more than 
a month after oviposition began. By May 16th, most of the eggs 
had hatched; and the hibernating adults had disappeared. 

of the nymph..---Immediately after emerging from the 
,egg, the minute nymph seeks fi 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 bodies are 
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well adapted,. are in the axils of the. leaf petioles and sterns. of 
the forming fruit.. A few nymphs emerged in the spring before 
the leaves had expanded. ; these n7imiplis crawled into the buds out 
of sight. When the axils of the truit-stems and haves become 
full, the nymphs gather in closely packed clusters al)out the 
of the petioles ztnd stems ; if very numerous they rat her on the 
under side of the leaves along the mid-rib and often on the petio-
les of the leaf. The nymphs move about but very little, -;imiet.inics 
becoming cOvered with their ()wit honey-dew ; if disturbed they 
crawl,. about quite rapidly. The only 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 moultiiij.);.  of 
the skin„ which occurs about one month after the nymph's emer-
gence from the egg, the adult insect appears. 

Habits of Me adult.-- ,The adult insect has quite different hab-
its front What it had when a nymph. The strong legs and wings 
of the adult enable it to spring up awl fly away with surprising 
quickness upon the slightest 'unnatural jar or the Ilear ilppronch 
of the hand to its resting place. The hibernating tkn-ms, how-
ever, are quite slug,-gish in their movements and are readily' cap-
tured .when found. The summer Forms fly readily from tree to 
tree and could easily be borne by winds for long distances, and 
thus infest neighboring orchards. The adults are provided with 
a beak with which they feed upon the tissues of the leaves and 
tender twigs of the tree. They scent to have, no favorite feeding 
place. 

Ouiposition t 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 usually 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 aceouni of a .si 11,1;1 c •ciit,ortioth----- A detaile4I :Andy was 

made of the second generation or the pest to ascertain any pecu-
liarities of any of its stages which might 1w' of interest, or o1.  aid 
in combating the insect.. The breeding wt s done in the lusechlIV 

and field observations were made to verify tile redilts as far as 
possible, The cages used t.-onsisted simply of a common lamp 

chimney set on the surface of the soil in a small flower pot ; the 

top of the chimney was covered with S‘viss muslin and a vial oi 

water sunken into the soil kept the pear itranch fresh for several 

days., These cheap and simple cages have been. found very ci ■n-
venient and useltil in breeding such small insects, or in getting 

the number of moults of larva: isolated in them. 

The females of the spring brood began to  appear about Mile 

loth, .1892, and many were laying eggs by the 20th. On the 

21st, several females were placed in cages on uninfested pear 

leaves. Eggs were laid the f: di owing day. An egg is described and 

figured on page 168. When first laid they were tender and easily 

crushed; but in a few hour ;the. , ltc  the 	11 / jecame hard and the egg could 
be dislodged and quite roughly handled without injuring it, The 

shell NVEIS fbund 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 Turin and of a pale 

translucent yellow color with the abdomen more op:Atte and 
darker. The crimson eyes were large and distinct. The curious 

creatures were scarcely visible to the unaided eye, measming 

only .013 of an inch in length. A slight eow-Ariction of the body 

marked the beginning of the abdomen which is fringed with eight. 
or nine long and several short hairs. The wing-pads were not 
yet distinguishable, The ,antentif.wt had but three joints, two 
short basal and a long 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 winch had secreted 
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 
bead and hack and the insect crawled forth clothed in a new and 
elastic skin that had formed beneath the old one. Atter thus 

moulting the nymph usually sought a new feeding place, leaving 
its old shriveled, skin attached to the globule of honey-dew it had 
secreted. 

in their second. stage the nymphs increased about one 	in 

size, but were of the same general color except, the tips of the 
antenme which were black. There wire four joints in the 
antenme„ a division of the third taking place at the moult. The 
segments of the abdomen were more distinct and the wing-pink 

were developing. The nymphs rein 1.ne(. in .J.,ti stage al)ont four 

days, when the second moult occurred. 
At the third stage the nymphs measured .C.27 of an inch in 

length. The wing-pads were larger and blackish ; and. the oilier 
black markings which .distinguish the full-grown nymphs were 
faintly outlined. Six or seven joints were now distinguishable in 
the antenna..., the last three being-  black.. 

About three days later, the third wont L occurred. The nymphs 

differed from those of the third stage in having antennal 

joints ; the wing-pads were larger ; the nymphs were ,o;;X 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 distinctly 
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 he the last nymph stage. The general appearance of 
the full-grown nymph is described on page 165. The black mark-
ings are represented in figures r and 2.  

After feeding five or six days, the nymphs moult for the last 
time ; at this moult the adult insect scrawls from the nymph's 
skin. European observers have recorded but four moults for the 
nymphs of several species of .P.cyllidere., The observations at the 
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Insectary vvere made upon several individuals isolated in small 
cages which were under daily1 0.)servation front the emergence o 
the nymph front the egg to the appearance of Ihe adult inseot. 

In each stage, the nymphs secreted globules of honey-dew sev-
eral times larger than themselves ; sometimes lb, globule com-
pletely enveloped a nymph. Alter each moult the nymphs usu-
ally sought a new feeding place, leaving the old skin attached to 
the drop of honey-dew. 'Phu old nnuilte41 skins, oi the last. 
moult 'especially, often retained their form ahnost perfeetl,... So 
life-like did some of them appear, with the legs and antenni,e 
naturally placed, that it often reqinryd close t.-xamination with a 
lens to determine whether the object was a live ny 111 ph 01 Only 

the east-off garment of one.. 
The whole life cycle of the generation studied, iron' the laying 

of the egg to the appearance of-  the adult inse...71, was about one 
month. The adults upon emerging are of a dt..licatc 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 arc so distinct f;,.:s.xually, 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 atter einerginiir tan d not 

increase visibly iT1 size. They appear to secrete no hotiey-dew 
but void considerable (luantities of a whitish excrement. Adults 
of the summer broods lived lOr seve ral days In cages in the In 
sectary ; how long they 11 V under 114111'111 ISOI.IditilAIS has not 
been ascertained, probal,ily 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, 

take;-;place.and the deposi-
of eggs soon begins. The. 

winter brood, as has been said, 
ot, however, copulate and 

oviposit until spring. 	Several 
of the adults were: tbservcd with 
a It 	while in copulation. The 
operation was of particular in- 

do 

 

t" ob.,' en a Nif 
the r,aaI, ride 2,11 .11J ,' 	a .0 '0 	/: Ii" etJ . 
1 ,10-7-tyry A. J.  JJ.J1111 	 At 	Ji 1.1)/^e. P 
Reig hril I Pia Ir', 

Pape 2 01'3 
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terest ; for a glance at figures 5 and o of the sexual characters 
and, abdomen will show that the male organs (Fig. 5, a,f, r, p, 

are so peculiarly situated as to seemingly lender the grasping of 
the female organ (Fig:. 6„ a, e, 1, .) no easy matter. 	It was 

found:, however, that the caudal segments of the abdomen of the 
male were very flexible and enabled the trough or lower inale 
genital plate (Fig, 5, 1) to be curved upward, thus 1.lringuil2; the 

forceps (Fig. 5,,t) 	kt. position tO grasp the upper genital plate 
(Fig. 6, I.() of the female this .allowed the penis (Fig. 5,, ,/,) to 
enter 'between (at 	Fig. 6) the valves of the female organ, and 
the upper male genital date (Fig. s, li) to simply lie :110tig t 

venter of the lower genital plate. (Fig, 6„fl of the female. A 
further slight side twist of the abdomen hrong,-ht the male be-;ide 

or in some CfiSeS lllneln the feill ale 
the wings c..)1 both re Ill a 'MC d I n a. 

resting position. The hair lines 
beneath fig-tires s and 0 represent 
the natural lein..;th of the 
linen including the genital organs„ 

	

6thifroze'n 	 or:ozoes of 	Copulation lasts for several Ill i i  

	

fi Ara re, srde 	; 	a re 	r', egg. - 

sh.'7a1.4 ; ,. rr gen 	Pio 	 utfier 	liteS, a d One male may copulate 
genital Hate. 

With 1 I 101-C than ratter fe~In,alt~. 

The number cyr broods.—The pest HMV be said to be many. 
brooded, the number varying with the conditions of the season. 
The weather at the opening of spring greatly 
of .appearance of the hibernating brood, and the date of the lay-
ing and hatching of the eggs. An overlapping of the broods cc 

So that after June ist all stages of the insect, eggs, nymphs., 

and adults may be seen on the trees at the satne Lime. This is 
due to the facts that the eggs of an female art' llot, all !aid the 

same day, and thus do not hatch at the same time ; and the dnra. 
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, 1892, there has been at least four broods 
of the pest,. The hibernating adults oviposited in April, and 
adults of this spring brood appeared about June t5th. 11'lle adults 
of the simmer broods were the most numerous on or about the 

l'agx 2 013 
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following dates,, July 20th, August 	and Sept, 2501 ; or a 
brood appeared about once a month. All stages of the. insect 
were found on the trees as late a!,-; Sept. 	; evidently winter 
must overtake some of them before they reach the adult stale, 
The adults emerging in September and later were found to he all 
of the hibernating form. 

Pecultari1les of Eke winfrr brood. 	The hibernating adults found 
in December, r891„ were so different from the descriptions of 
P.Fyth t pyricala that they were }ii lit 	ti) oc,ong to another spe-
cies, perhaps new.* When. the summer adults appeared, however,. 
they were readily recognized as the old offender Psylia pyrii.vta. 
The hibernating adults differ from the :-ainuner adults in size, being 
nearly one-third larger ; in their much darker coloring, the crim- 
son becoming a dark reddish brown ; 	e-Teeially in the color- 
ation of the front wings, The summer forms or typical pyi- reokr, 
have the veins, En,rell in darker specimens, of a light .ellowish 
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 transi..arent with more or less !thickish shades t.i the cells 
and a blackish shade in the basal cell along the whole suture 
of the, davits. The male genitalia differ slightly in size in the 
two forms. Figure 3, page 166 Tepretii.91i an adult Of the sum-
mer form ;. and the wings shown in figure 8, are also from a 
summer adult. 

The hibernating adult; .s.vt.-:re studied at the Insectary in con-
nection with the descriptions of es: ylla shim/ails and Dr. •L'ol,v's 

remarkst upon t.1).' difference between the Pear Psyllids. This 

*wc.'ll marked sp,..7,ci mons. wov .301..nnitted to Dr, C. NI. 'Riley, the rec, gnizetl 
authorit y pm 	 In his reply he :,;ays 	Your Pear tree 
.Psylla, is a species which I have never seen before and which is trot in my col-. 
lection. Tts general appcaratwe is not that of our native species of Psyfirr, and 
it has, no doubt, been introduced from Europe. It is unquestionably differ, 
eta frorri„P., pyricoht which I have from Ithaca, N. V., Connecticut and 
achusetts. Owing.  to the difference in the genital apimratug of the malk... it 

cannot he identical with P. tyrisaga and.pyri, but agrees perfectly with the 
description of 	.simiilan.e 

v erh. zoot. 	Gi,s. in Wien, 1886, p. 154. A translation of most of Dr. 
Low's article occurs in insect Life iv, z27, Dr., Low gives a tabular statement  
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study left but littIe doubt that .Psylla rim/dans was described ruin 

specimens of the winter form of y llatyr fro la . 
This difference between the summer and the winter :1(11111S is 

common among the Ps 	and has before led to their being 
described as different species. It seems not to have been sus-
pected that these insects were truly dimorphic or 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 t yriarla in the 
field during August and September, :89.1., have shown that front 
eggs laid about August loth by typieal summer adults, there 
hatched nymphs which showed no variations Iron the typical sum 
mer nymphs and from these nymphs J1 —1Cre emerged about Sep-
tember 25th the distinct hibernating form ,c11111ilf1115. The hiber-
s ating. 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 alter 
September 20th. Thus in our Pear-tree Psylla we have a case of 
true dimorphism. The summer form is the typical Psylla pyricatt, 

and may be designated when necessary to refer to this form alone 
as Psylla Agricola pyricola while the hibernating form should he 
known as Psilia Ay rie..(ila s Mtn/an s 

Liar and e;,,x emene 	;my have supposed that the 
honey-dew, so conspicuous a feature in severe attacks of this 
pest, is the sap of the tree 	exudes through the punctures 
made by the insects. 	As the honey-dew occurs in such 
immense quantities. it does seem, almost impossible that it is 
wholly the secretion_ of the little creatures. Ail oL thk fluid 

(,)f the differences between .Pyr-isva ;qv/ and 4-kola, And briefly points out 
bows/M:7414ns differs ,frompyri and pyricoia, A serious crror occuirs 111 Me 
translation in minectiou with simatans. The sentence preceding the last in 
the translation should be divided into two, the period 4)(7curring after the 
phrase„" Along the whole fold of the elavus." The remainder of the sentence 
is not only incorrectly translated but it should form a distinct sentence. Dr. 
says : " The tip of the clavus is larger with more black and in the Il bid basal 
cell there is a brownish or blackish stripe along the whole suture of the cla-
%rug. The forcerm of the male arc as in Psylla pyricolez 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 wl aen many thousands of the insects occur on a tree, 

the aggregate becomes large. A single nymph kolated in a cage, 
secreted at least four drops f i.e. four mininft, ) of the fluid he-

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. a b. p. 	) and 

the adult stage consists of a short, pointed beak which appa r-

ently rises from between the front legs. The !-;lickin,.; organs 

are three long thread-like setae which 	 along grooves in the 

beak ; in many cases, when the nyinphs arc gnickly killed, the 
setat are found. extruded as ShOW11 in figure .!, I agt 16.ri. In 

sucking, the point of the beak is placed against the tissue 

and the seta-i. are forced into the sap cells. The sap is then drawn 

up through the beak into the both'. Iri the case of I he nymphs. 

most of the food, is elaborated into honey-clew ; some is,  assimi 

lated, and the waste nm tter voided as excrement. 	 adults, 
however, seem to secrete no honey-dew, all the food being assimi-

lated. Consequently the adults void considerable 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 11a ye been before observed, The 

honey-clew is a, clear water-like 1igiiid and forms into globules.  

when secreted. The excrement. hoi,vever, is a whitish semi-solid, 

substance which is voided in h.aig cylindrical strings, to-  minute 

whitish balls which roll from the auus like quicksilver globules. 
In the adult", the antis is sit uata.a I 1_1 p01.1 the dorsal surface. In 

the female it isjust at the base of the upper genital .phite (Fig. 6, 

a, page '173); in the male, the anus °pew.; upon the tip of the 

upper plate (Fig. 5., cc:, page 1'72), 	voiding the excrement, the 

twists the abdomen downward so that none of the whitish 

substance adheres to the anus. Time females, however, cannot 

thus twist thebody and some of the excrement Frequently adheres 

as whitish flakes.; or not dropping freely, it ;-.-,onietinles forms into 

a string often readling one-half an inch. in length. In the nymphs 

the anus is situated on the venter near the caudal end (Fig. 2 or„ 

http://chla.library.comell.edu/cgi/t/text/pageviewer-idx?c—chla;cc—ehla;idno=606887... 24/06/2013 



Core Historical Literature of Agriculture 

SLING ERLA ND. —TH P1tiVR-TRE,13; PS I ,LA 
	177 

page 16) of the abdomen. It is 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 in a 
string. It has after; been seen in the midst of a globule of hon-

ey-dew secreted by the same nymph thus clearly demonstrating 
that the two secretions are distinct. 

Many observations were Made to discover, if v..)ssible, the maul- .  

ner in which the honey-dew was secreted by the nymphs. It has ,  

been supposed that the secretion (mine, either from. the lon.; !.;w 

called wax-hairs around the edge of the abdomen, or from excre- 

tory pores on the dorsinn of the abdonkm. 	;101)111U!'■ of honey - 
e nymphs in such a posi dew.  were, however, seen attached to 11 

Lion that it seemed very improbable that it came froin either of 

the above sources; it seemed that it must: have. been secR-ted. 

from the anus of the nymph. A Cerman 01,server now resserts 

that the honey dew seerk.q.ed by the common phuit-lice or Aphids,  
comes from the anus, and not from the honey-tubes as columonly 
supposed:I' Honey-dew thus seems to be what inight rightly be 
called the 'fluid excrement of the insect, 

METHODS OF PREVENTING T II 14', RAV'AGES CYF Tills PE,ST. 

All of the attempts to prevent the ravages of this pest during' 

I891, 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 result \Nras that 
when the insect appeared in enormous numbers early in the 
spring of 1891., fruit growers were at a loss what to do and how 
to do it ; and entomologists could only suggest methods which 
seemed practic.ahle. in most cases the attempts to combat the 
pest were begun too late ; most of the dalii -oge 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 bad ,appeared. After several unsuccessful attempts with 
various substances such as .keroseue emulsion,. solutions of whale-
oil soap, fir-tree oil„ and carbolic acid, and London Purple and 

.13iisgen jmniaiscfte Zeitschrift. X XV. 339-428 ( i890. 
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Paris Green, the 	eted ft-nit-growers, gave up in de:;pair. 
Nothing seemed to check the pest. They saw the leaves and 
most of the fruit fall before midsummer ; and some 01 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-
culiar phases in the habits of t}ic  insect. First, 11w nymphs were 
so completely enveloped hi honey-dew that none of the insecti- 
cides reached them. See 	I the .ie activity.' of the stumne.r adults 
rendered it impossible to reach them with a spray ; as soon as 
the first spray struck a tree, the adults arose instantly acid flew 
to some distance, remaining awry till the spraying ceased. 

During 1892, the pest has done no perceptible dainag,c in 
orchards which it devastated last year. Vruit. growers noticed 
that the pest considerably decreased in nmnbers later in the sea-
son last year. This decrease and the scarcity of the insect this 
year was probably due principally to the fact that the .insect feeds 
almost exclusively upon the tenderest leaves and branches of the 
trees. As hardly any new growth was formed and as most of 
the leaves fell off early in the season, the insect was thus de-
prived of its favorite food and consequently its increase checked. 

;So great was the decrease that but very few of the hil ,4:Illating 
adults appeared. C1u tlik aceoilla we tried no V,Zti pClillIell(S • to 

destroy the adult' in their winter hiding places, It seems prac-
ticable, however, that a thorough washing of the trurilz; and 
larger branches of the trees in winter with kerosene emulsion, 

at least five per cent, kerosene') or a strong soap F10111tHII, 

destroy many of the adults. 
As soon as the eggs of the hibernating form ,re found, ex- 

periments were begun with a view to the destruc 	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.. Both field and laboratory 
,experiments were conducted. The branches .contnining the eggs 
were dipped into the solution in each case, thus making-  sure that 
the treatment 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 f Hublx d- Riley 'formula) used full 

strength aartd diluted  with three parts of water heated to 

Kerosene undiluted. 
Turpentine Emulsion diluted with three. par s of water. 

Turpentine undiluted. 
Crude Carbolic Acid Emulsion diluted with ten part!-; of water. 

Resin Wasn used triple strength ; 	heated to -0"1; - 
Vilhale-Oil Soap and Sulphide of l.-}crtasli 1,VI.sh used double. 

strength, These last two washes arc ;iliceessinlly 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 ; C.oncentrated 

Potash and Carbolic Acid. when used in Ies,; dilutions killed the-
buds. These results made it evident. I hat it was impracticable to 
fight the pest with insecticides while in the eg state. 

However, if the pear growers could wait until. .about April 

t5th, 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 is only necessary 1.4 ,  cut back these shoots,. 

as many growers do, and burn them, to destroy largi..!. numbers of 

eggs. 
After the .unsuccessful cffbrts to destroy the eggs with inset-Al-

cides, we could do nothing more until the nymphs appeared. 

Some of the nymphs appeared before the buds had opened much 7,', 
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 majority of the eggs. 
did not hatch this year until many of the leaves had expanded, 

results were obtained by 113, S. (ilioff of Wisconsin while experi-
menting upon the eggs of Aphids.. He found the Shell extremely resistant, 
scarcely yieilding to the .stiongest acids and alkalies. 	()insect T.,ite, iv, 

1). 327). 
There seems to be no other records of any careful experiments with tine• 

different insecticides upon the eggs of Aphids or of the allied Psyllids. Kero-
sene emulsion is often recommended, and the eggs of some species of Aphids 
may, possibly, be tints destroyed, These is need, howii.ver., of more observa.... 
tions upon the penetrating kind killing. power of insecticides upon the eggs,, 
not only of Aphids but of other insects, 

ol3 
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-thus leaving the nymphs expose. d, During a warm early ,prini..; 

the eggs might hatch, early but many-  of the leaves expand in a 

few days and thus the nyinplu-i would he exposed before they, hail 
become more than one-third L,.- town, 

Our experiments against the ytiung nymphs were first carried 

on in the Insectary upon infested branches breAiglit in from the 

field. It was soon found that the young nymphs were very k-n-

der and very susceptible to kerosene. A kerosene emulsion was 
prepared according to tl 	ill bbard- Riley 101111111.1:0". 	The 
nymphs were clipped in the emulsion diluted with different quan-
tities of water. It was found that every nymph was killed l v the 
emulsion even when diluted with twenty-live parts of water, and 

thus containing less than three per cent. of kerosene. 	nymphs 

I almost immediately alter the 	touched 11(113. These 

laboratory results were(Pius very encouraging., 

Field experiments were soon begun to test the practicability tf 

the emulsion. No trees could be liquid that tvere very badly in- 
fested. 

	

	carefully examining the trees before and soon 
after sprayingwas estimated that from 75 to go per cent. of 

killed by one spraying with kerosene emulsion. 

*The Eoarlattrlea ispound linid or soil swip, gallon water, 2 	kero- 
sene. 

thoroughly dissolve thc .soap in boiling water, While this .lation 
is still very hot add. do.: kerosene ; if the whole is then left over the fire for a 
few moments to r.aise the temperature of the kerosene slightly, it will facili- 
tate the ennd$ifyin.K process. Itemoye front the fire 	quickly begin to 
agitate the whole mass through a syringe or force pump of some kind ; draw 
the liquid into the pump atid force it back into the dish, Continue this 
operation for live minutes or until the whole 11111..Sg ;11SSt1111.C;;, 	creamy color 
and consistency which, will nelticte to the sides imr time vessel, and not glide off 
like oil. If desired for use immediately, it may now be readily Ii uteri with 
cold water, preferably with rain water. Or the whole mass may he allowed 
to cool when it has a semi-F>olid loran, not unlike loppered milk This stock. 
if covered and placed in a cool dark place. will keep tier a Long  time. in 
making a dilution from this cold stock emulsion, it is 110re:•;tilily to trleitV3- 

tire out the amount of the emulsion required and fiat( diti$01Ve it in three Or 
four parts of liaising water ; if cold water be used at large quantity of a white 
flocculent muss rises to the surface and does not dissolve, After the stock. 
emulsion is dissolved, cohl water may be added in the required quantit 
iC all the utensil:4 are clean, and the direycrtions followed closely, no free 
will rise to the surface of the dilution. 
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diluted with twenty-five parts of water. .-ionn.; of the nymphs 
had by this time become nearly 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 easier for 
the spray to reach them ; the liquid would naturally rim down 
the leaf petioles and, twigs and gather in the a xils, and thus be-
conic very effective. It was found that two quarts of the dilu-
tion was sufficient for a large dwarf tree ; ;111(1 thirteen such trees 
.could, easily be sprayed in half an hour with a knapsack sprayer. 
It would, of course, take inure, time and materi;11 to spray the 
large standard trees, but the whole cost for each tree would not 
be more tii;in one cent a tree for time and material. The experi-
ments .with the kerosene entalsbu against the nymphs were so 
successful that no other insecticides were tried. The emulsion 
is the cheapest effective insecticide now known for sucking in 
sects ; and our experiments have shown that it will prove a very 
practical and efficient means of checking t he 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 insec-
ticide this year, i892, This was probably due to the fact that 
many hard showers fell during the early part of the season. The 
rain. washed off much of the secretion. This fact should he taken 
advantage of by fruit, growers in spraying for the pest. Spray 
soon after a heavy rain-storm if possihle ; 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 I.5th, was the best 
time. Then the first brood of nymphs had all einerged and were 
exposed in the axils. It was this first brood which did the most 
damage in 189 r . Therefore it is very important that the insect 
should be checked early 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 second or even a 

http://chla.library.cornelLedu/cgi/t/text/pageviewer-idx?c—ehla;cc—ehla;idn.o=606887... 24/06/201.3 



Core Historical Literature of Agriculture 

82 
	

BULLETIN 4.1, 

third sprayit could be profitably applied ii the attack were 
serious, andespecially if hut little  i.n lt,acl fallen . t 4) wash off the 
honey-dew. The destruction  0: 11nytnph.,; is practicable dur-

ing a period of two weeks about May 15th, If -  the spraying is 

thoroughly done at this time, the pest Will he so completely 
checked as. to necessitate but little, if any, further attention dur 

ing the season. Most of the damage is usuall ,rr done l oe.-ore June 

15th,. but spraying after this date will di,.:.(..!rease the number from 

winch the hibernating forms ate produced ; and 111115 the orchard 

may be :-“tvcd from a severe al ack the following year. 

The summer adults were not. numerous enough this year to 

thoroughly test the effect, of spray i 	upon them. It seems front 

the experiments made last year by finit-growers that it is hardly 

practicable to try to kill the :.tdutlts by spraying. A few may be 
destroyed by corning in contact with the emulsion \\ heft  they re-

turn to the tree. 

TECHNICAL DPSCRII"l‘ ONS„ 

g —orvn rat rte Je, —.Length, 1.4 min.; width, r ,ts mm. Oval in outline, 
and innelt  flattened, b  Ae_ng  only about one-fifth as thick ass long. General color 
light yellowish brown often tinged with crimson, and distinctly marked with 
blackish. The distal end of the machine, of the beak, and of the tarsi 
are black. The large wring-pads, the whole dorsal aspect of the head egeept 
a light mesa'. stripe, and the caudal half of the abilome.n both on the dorsuin 
and venter are blackish or brov,ruish black. The dorsal', of the thorax and 
the cephalic half of the abdomen are marked 4at each side the light meson 
by sixteen blackish spot!-;; the twenty-six on the thorax are of varying sizes 
and shapes ; the six 	the abdomen are narrow elongate. On the venter of 
the abdomen, eight and sometimes ten similar spots occur, iwo large oval ones 
011 each side near the lateral eilge, and two or three elm-wine ones farther 
eephalad on each side near the meson. The eyes are large mid of a crimson 
c.olor. The legs are slightly darker than Ilrebody. Oftentimes the light. body 
color between the Mack markings is strongly sufi-used with crimson. Stout 
hairs or bristles project from the  followin g  situations : four from the front of 
the heady the basal and terminal joints of the antes t' each hear two ; each 
leg has several ; three project from the costal umrgin of cach trout wing-pad„ 
and two from the outer margin. of each hind wing-pad ; and the caudal half 
of tire abdomen is fringed with eight large and fourteen smaller bristles, lin-
encircling row of wax-cells about the ;Mils has a definite form .which Tllay 
be of specific importance. 

Figures I Mid 2, page 165 drawn with a Calliera Weida, show the position ref 

the antis with its encircling ring (Fig. 2, a) ; also the situation, relative 
and fora, of the bristle and blackish markings of the nymph. 
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Summer orm 	Psy 	ito1 a 	, {Fig. 3, page 166) ; 

Length of body 2,25 mm.; the wings ex.tend a little beyond the end of the 

abdomen. Iii general form they strikingly resemble a 	MA! in miniature, 

the head is broad and held nearly vertical ; 1.1tc thorax is strongly built, and 

the pronotum, all four serer-4es of the niesothorax, and tlw sentimi and 

scutellum of the nietatho- 

rax are distinct on the 

dorsum ; the abdomen is 

cylindrical ovate„, largest 

near the fourth segment, 

and tapering to the genital 

organs. The general col-

or varies from a light scar-

let to crimson with black 

markings.. Head (Frig,. 

7, a) broadly .triangular, 

slightly concave eandad 

the hair line just, above the head in the figure rcprcsent -. the mama! width 

including the eyes ; the ciypeus projccts ventrad in the form of two separate 

diverging hairy cones 111g. 7, c) with white tips awl brownish red bases ; the 

mesal suture of the cpicrauium 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 -;ind prominent, and of 'nearly the same color as (lie 

body except about the Ventral aspect which is black ; three minute ()cella are 

situated as shown in figure 7 at c. The anteinne are about one and one half 

tunes as long as the width of the head and. tipirtA with two large bristles ; the 

tixst, joint is reddiSh, 1  Lie tenth, ninth, and distal half of the eight. joints 

are black, and the reinainder of the j'n,iirtS are light brown darker at their dis-

tal ends; the first and second joints are togct her equal in length to the fourth, 

the third is one and one-half times longer than the fourth, E!lifl 110' others arc 

of nearly equal length ; joints .(Our,six , eight and nine art-  each furnished with 

a large sensoria near their distal ends. Vigure 7 , la , represents an. antenna 

highly magnified, to bring out the details ails structure t.lie hair line above 

the figure represents the natural lerw;I h. The three-jointed beak is black, 

and passes through a deep groove 1uRt cephairid of time 	 'Tie pro- 

nottim is quite narrow.  ; color, t(14M-11 black nicsally with a whitish spot 

each side, and another similar slightly raised spot hear the lateral edge within 

a slightly depressed elongate block spot.. The prwseittunt of the iticsothorax ix 
large, convex, triangular in outline broadest caudad ; color of cephalie hall;  

except a narrow mesa' stripe, black which merges into the crimson of the 

caudal portion ; the lateral angles and a small tooth each side of the meson 

on the caudal border are whitish.. The sentuni of the nicsothorax which bears 

the front. pair of wings is large, convex and quadrangular in °labile : color, as 

broad crimson mesal stripe wider at the ends with a blackish centre ; each 

side of this a fusiform black stripe which is separated from a wider lateral 

black. stripe by a narrow crimson stripe. The so-1(01nm of the incsothorax.  

1::10. 7 ,--.1 it rad oaf adit rf , /Yon., 	, fone4,1, 1 
o, °cell 	41 Ode 11 1,0 r 1.1 rtiIr If gi .,aft:, 1,1 if t 1:4;.,r? 

r us 
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is broadest cephalad and slightly smaller than the preseution ; color, crim-
son with a whitish eurved tooth projecting cephalad hum tlw lateral angles. 
The postscutelluan of the niesothorar is barely visible on the meson but is, 
quite distinct each side the scutellum ; color, brownish red. The sodium of 
the metathorax which bears the hind wings is narrow mesally but nearly as 
wide as the scutuni or the mesothorax laterally ; color crimson mesally merg-
ing into black at the sides. The scutelhim of the metat borax is nearly round, 
slightly raised, and light crimson in color. Beneath, 11w thorax is marked 
with large irregular black spots. The legs are of ;i light yellowish brown 
color, except the thickened lemurs which are black ; all of the legs are thickly 
..set with Short hairs mai the tibia: and first tarsal joints of tile hind kw: are 
armedat their distal ends itlr dense-
ly black short spurs, five upon each 
tibia, three being set very ell c,c to-
gether on the under side, and two 
ou each tarsal joint ; the bind crria:: 
are. the largest and have a long spur 
projecting caudal-1 against the abdo-
men anti whiCh aids the insect in 
leaping. The relative siz.e and shape, 
and the venation. or the wings are 
Shown in figure 8 ; the hair line be- 
neath the front wing represents the 	Fic;. 8,— ;rota ( I;wr Wing S 

ats' ; c. 	, clrt tkiai sni 
natural SiZe of the wing. The front 
wings have a slight yellowish east which partially obscures their transpar-
ency ; to sonic specimens there are also yellowish shades in the celk,. The 
hind wings are transparent and more delicate than the thicker, firmer fn tit 
ones. The very sirorb.; veins of the front wings tire always of a light yellowish 
brown. color and are provided with short hairs on each side throughout their 
length; the stigma (Fig. 8, si is 'usually but a little lighter in color than the 
veins ; the tip of the clavus (.1-'`ig. 8, r) 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 cla vai suture frig. Hi  c„.i.) opposite the blackish tip of the ', laves. 
The veins and boundry of the basal third oh the linul .wings arc yellowish told 
nearly as large as those in the front NV legs; the remainder of the vein:; are 
very indistinct ; along the hind margin, the elavus is slightly thickened and 
is brownish in color especially at the tip and near the basal. angle. The first 
abdominal segment is closely joined to the thorax. and has a slightly raised 
nearly square black spot on. the dorsum, The second segment, separated 
from the first by a distinct suture and slight constrict n.,n, his a small black 
mesal spot on the dorstun and a large irregular black spot on the soles. TI k!, 
following five segments each have a broad black band passing over the din,- 
sum near the cephalic margin of the segments, Along each side on llw lat-
eral fold occurs a row of eight irregular black spots, seven of which contain. 
each a spiracle. The .second, third, fourth, 'fifth and. sixth segments each 
have on the venter a broad black band similar to those on the dorsutn. In the 
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female the eighth and tenth segments constitute the lower and upper plates 
respectively of the genital apparatus ; these are black, and on the (hasn't], 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. Vigure 
6, page 173, shows the position of the anus (a) ; the appearance of the genital 
.a.pparatus (u) upper genital plate ; (/), lower genital plate ; (e), egg-sheath ; 
and the number, arrangement, and relative size of the black spots on the ab-
domen of the female as seen from the side ; only that portion of the first seg.. 
merit which bears the spiracle' is represented. The abilotrien of the male 
(Fig. 5, page 02), differs from that of the female in being slightly smaller and 
longer ; the eighth segment k distinct front the genital apparatus and has a 
broad black band. on its venter in:which the !at Veil ti a spi rick occurs ; t lit! trough- 
shaped ninth segment is black and constitutes the lowe r  plate 	/)• 

the genital apparatus; the upper plate (Fig. 5, Ar) or tenth segment is Ilan MX 

and. arises vertically at the base of the lower plate; this upper plate is black it;h 
color,. lighter about the tips where the anus i Fig. 5, a) is sitluitud .: the tor-

cepstFig, 5,f ) or- clasper; are a pair of narrow blunt black prongs arisi tig from 
out the caudal end of the lower plate; these clasperscurve;:lightly lateracl 
fore meetingat their tips and thus form an oval opening betweentl —len] PIS 1-3.!•Vn 
from behind ; the penis 	5, p) i;,3 also a paired organ arising as two narrow 
knobbed rods. 'rota near 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 apparatus of the raNile when viewed from the 
side.. Figure 3 represents an adult female of the summer tOrni with the 
wings at rest. 

Winter form o the adult, Ps Afar pyricotaWe'll 	--This form differs 
front the summer 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. tin the head, 
the borders of the epieraninni, about the terse: of the :interline, and a spot near 
each eye are often whitish ; about the base of the 'beak. it. is black and the 
cones of the clypens arc blackish with sometimes a whitish tip ; the I uttenme 
have their brown portions of a little darker color and the basal joint is often. 
black. The tergam of the thorax varies from being only slightly darker in 
color than the typical stuntner form to nearly all blaek, there remaining- only 
a narrow whitish caudal border on after praescut urn of the na..sothorax, the 
reddish 11:11e$A1 stripe on the SI;1111111/ 4..■ 1-  the nicsolhorax appear~ as two narrow 
stripes so distinct is its black centre, and the curved whitish ter:tit of the sell-
telitan of the inesothorox. Time cove and tarsi are often blackish with the 
remainder of the legs of a darker brown. The front wings do not have the 
yellowish tinge and are thus more transparent ; the veins are always of a 
dark brown or black color and more or less distinct black shades occur it the 
cells; in dark. specimen's .these shades are very distinct ; the stigma is :slightly 
lighter than the veins ; the tip of the clavus is distinctly black and a. blackish 
spot occupying nearly one half of the basal cell extends along nearly the en-
tire length of the elaval suture ; another blackish spot occurs on the ciavus 
along the elaval suture near its base., 
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BIBLiroGRANTY AND SyNoNorepi. 

Ps:117a pyrico/a FOrster, Psyll. p. 7;, (1848) original descrip-
tion ; Low, Verb. der Zool. Bot. :Gcs. in Wien, x r xii, 247, 
(1882) synonomy ; ibid, X XXi.V, 148, (1884) bibliograph y ; 
XXXVi, 154. (1886) table :of species, (translation in Insect Life, iv, 
127) ; Riley, .Proc. Biol. ,Soc. Wash. ii, --3 , synonomy ; 
Scott, gut. M. Mag. xix, 205, (1883), nymph described ; Lintner, 
Country' Gent, 0891), Ent. Club A. A. A. S., in Can, Ent. xxiii, 
230, (1891) life history ; Schwarz, ibid. in Michigan. Slinger- 
land, ASSOC. 	 En(omologists, Aug. 	 his- 
tory, preventive methods. 
/)..944ea apiophi/a FOrster, Psyll, p. 78, (1848), description 

Low. Verb., Zool. Bot. Ges. in Wien, xxvii, 137, (t877) syno-
nym ; ibid. xxxii, 232 (1882) synonym. 

Psylia no/a/a Flor, K. d. Rhyn. p. 365,, ( i861), original de-
scription ; Low, Verb. Zool. Bot. Ges. in Wien, xxxii, 244 0882) 
synonym. 

Rsylia Aprisuga Forster. Barnard,Proc. A. A.. A, S. xxviii, 
478 (1879) life history. 

Psylla pyri Lin. Curtis, 	d. Chron. p. 156 (1842) stages de- 
scribed ; Harris, Inj. Ins. p. 204 (1852), early history in. U. S.; 
Fitch, Third Rept, P. 252, (1856), brief ; Uhler, Agr. kept. p. 
314 (i85o)), brief ; Glover, Rept. (I 86,0 p. 56o ; il,icl , (1876) p. 
33, brief ; Packard's Guide, p.  531, (1869) brief ; Le Baron, Sec-
ond Rept. p. i34 (1872) stages described, brief ; Thomas, Third 
Rept, p. r6 (1879) stages described, brief; ,Ashinead, Can, Hut. 

220 (I 881) brief ; Cooke, In]. ins. p. 117, (18s3) stages de-
scribed, brief ; Saunders, Inj. Ins. p. r.tS, (1889), stages de- 
scribed, brief ; Fisher, Bull. 17, Hatch Expt. Sta. Mass. p. 
(1892), experiments ag;-.11,11St 	 SCiCIlee, xix., 343, (1802) 
babits„ brief. 

Psylia simulans Vi5rster„ Psyll„ p. 8o (1848) original descrip 
tion ; Scott, Trans. Ent. Soc. London, p. 536 ("1876) described 
as Ppyri. sfingeriand, Assoc. Economic Entomologists, Aug. 
16, 1892, synonym. 

Pvila argyrost,cma. Fik:4Cr, PSyll. p. 97, (1 8), deser iptiot). 
Psylia :sys. Lodeman, Garden and Forest, ,June 15, 1892, life 

history, brief. 
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