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The Homopteran family, Coccida, in many respects anomalous
and in others similar, is unique in the diversities of the sexes and the
modes of distribution. Sex and genus necessarily present differ-
ences. The variations existing within a single species, and grada-
tions between species, however, have proven of peculiar interest.
It is with these specific differences in view that the studies upon
this group have been prosecuted. It is believed that from a large
series of discriminations interesting deductions might be made.

The manner of preparation and method of study of this group
have occupied some time. I will endeavor to give briefly an out-
line of my observations and experiments upon the technique of the

" ‘ . genera mentioned in this paper. The first work was done with the
; . ' usual bleaching reagent, a strong solution of potassium hydrate,
| " .washed in water, transferred to filty per cent alcohol, then to ninety-
| five per cent alcohol and from here to a clearing mixture composed
_ ~ of two parts by measure of carbolic acid crystals and three parts of
E; \  rectified oil of turpentine, taken from this to slide and mounted in
' ‘xylol-balsam. The difficulties found in this process were: dan-
. gers of boiling too much or of not boiling enough, specimens had
to be removed while the liquid was warm else a deposit would col- f
lect upon them and render them useless, material was generally
-more or less macerated and frequently the plates were not retained

throughout the process. .
(1) KAN. UN1V. QUAR., VOL. VIII, NO. I, JAN., 1899, SERIES 4.

T




2 KANSAS UNIVERSITY QUARTERLY.

Another means used was to soften the specimens in warm water
then transfer to fifty per cent alcohol, then to ninety-five per cent
alcohol, from here through the clearing mixture into balsam. This
I found better, in that it insured the retention of the plates present
but it had the objection of not rendering old and heavily chitinized
scales transparent.

For a new bleaching agent, chloral hydrate, saturated solution,
boiling specimens in this under cover for a few moments and also
by leaving in the fluid under cover for twelve to twenty-four hours.
The latter method—leaving in for a day or less—gave the best re-
sults, rendered the specimens transparent and kept them reason-
ably firm. It did not appear to affect the plates and spines; did
not leave any undesirable substances upon the specimens. From
the chloral hydrate they were taken into the water and then through
the process previously described.

In experimenting with the action of xylol upon the plates it was
found that it rendered them very brittle and left them undesirably
transparent, so that in some specimens mounted in xylol-balsam I
noticed a tendency to render the plates of the same refractive index
as the balsam. Glycerine as a mounting medium was tried, and
it was found that specimens could be more readily taken from a
chloral solution into glycerine than by any other method used.
The objection to the glycerine is, of course, that permanent mounts
require to be incased in cement. Glycerine jelly, T think, will
largely overcome this difficulty, and I expect to test it in my sub-
sequent work.

Having the mounts ready for study I found daylight not always
the most satisfactory light for revealing the points desired, so that
the light of the Welsbach burner passed through a liter balloon
flask, filled with a solution of copper sulphate, rendered the de-
sired clearness by the addition of ammonia (NH,), tlie test being
a white light thrown upon the reflector. This illuminating apparatus
is spoken of in Botanisches Practicum, Strasburger, 1897, and Micro-
scope and Microscopical Accessories, Zeiss, No. 30, 1895. Mr. Mc-
Clung, of the department of Zoology, in his work tried the ad-
dition of a drop or two of saturated alcoholic solution of saffron to
the fluid in the flask. This I consider advantageous; enough be-
ing added to give the light a tinge of pink, which gives good con-
trasts with the yellow subject. I had endeavored to find a stain
that would hold in firmly chitinized specimens, but met with little
success. This pink light, showing the necessary contrast, as it
does, served the same purpose at a great saving of time and labor,
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‘The microscope used is the C. Zeiss, Jena, stand 1a, with complete
equipment. The objectives used on triple nose piece are low
power B, high power F, and oil immersion 1-12 inch, N. A. 1.22.
Though I have tried an Abbe camera lucida, I prefer to make the
sketches free hand.

Aspidiotus forbesi Johns. Plate I, Figs. 1, 2, 3, 4, 5; Plate II, Figs. 6, 7.

The scales of male and female in this group, brought together
from widely separated localities, conform to the description.

Lots A, B, C, I and E show distinct tendency to congregate in
groups and then others mass upon these. Lot G, though on old
cherry trees, were few in number and only to be found upon one
or two spots in three adjacent cherry trees. Lot F was most
abundant upon the old bark of the trunk of the apple tree. Bark
of apple tree frequently pitted. Lots D and E appeared to be dis-
tributed more nearly over the bark. Of this group the following
numbers of mounts of each have been studied: eight, of A; ten, of
B; nine, of C; four, of Gj ten, of D; seven, of E; four, of F;
making in all fifty-two individuals, these agree with ¢Plates in-
conspicuous or absent, spines prominent,” but differ uniformly
in number of spines.

There is in each lot, spine on median lobe agreeing with des-
cription, but another spine appears extending over the margin from the
dorsal side, one beside the ¢second” and one beside the ¢‘third”
spine, making a pair of spines, one on the ventral and one on the
dorsal side, instead of one spine at ‘‘second” and ¢third.” This
was so in all cases and in this respect they agree with ancyclus.
The chitine at the incisions appears to be uniformly heavier than
shown in the original sketch. Lot D presents the greatest variations,
as shown by sketches. Another form, which is very suggestive of
another species, appears on same branch among this lot D. More
material will be required before this point can be satisfactorily de-
termined. The second lobe is notched, agreeing with Professor
Cockerell’s observation, but the larger chitinous process between
first and second lobe is less twisted than shown by the same author.
(Tech. Ser. No. 6, Div. Ent., pp. 6 and 8.) The scale is found
upon trunk and branches. More abundant upon heavier limbs. 1
have found it upon the twigs and in and around the terminal buds
of twigs.*

*<ince the above was written I have found this scale upon cherry and apple in An-
derson county and upon cherry and apple in Franklin county. In Franklin county a
By this sonto that Lt wis doemed sivisabla to wpreot she Ao plone o L ifested
subjacted th £as trentment poTore boing nbed: o .o fall fron the apple plot will be

Forbesi was first reported from Kansas by Prof. E. A. Popence in Kansas Farmer,

locality not given, reference to which is made in my Bull. Dept. knt. Univ. Kans )
Neale Inscets Injurious to Orchards, p. 24, Jan,, 1898,
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Lot A, on cherry, Lawrence, common, taken January 28, 13g8.

Lot B, on cherry, Seward county, taken February 18, 1898.

Lot C, on cherry, Cloud county, taken March 12, 1898.  (No
sketch.)

Lot G, on cherry, 2} miles northwest of Lawrence, taken Octo-
ber 18, 18g8.

Lot D, crab apple, Lawrence, taken April 4, 1898,

Lots E and T, apple, Lawrence, taken April 5 and 20, 1898.

Aspidiotus ancyclus Putnam. Plate II, Figs. 8, 9.

Common on maple. In this species, as in the most of the
Aspidiotus T have observed, there is a marked tendency to segre-
gate. Clusters of scales sometimes two and three deep are to be
found while comparatively few scales are situated alone. While
this is doubtless true to a greater or less extent in all, 1t seems to
be more noticeable in this species. And further that the scales
meet upon the cephalic margins. Number of specimens of 3b stud-
led, 12.  The contour of anal plate of 3a and 3b agree. Second
lobe depressed. Differences and locations of spines and plates are
shown in the accompanying drawingé.

The circumgenitals in 3b exceed the limits given for the species.
Caudo-laterals 7 to 10, cephalo-laterals 13 to r1g,.anterior o to 4.
3b differs from 3a further in the chitinization of the incisions, 3a
agrees with original figure in having the chitine nearly evenly dis-
tributed over the incision, almost crescent shaped, 3b shows the
chitine along the sides of the incisions and incisions clear at bot-
tom. 3b shows more dorsal glands, and this was characteristic of
this group. )

Common on maple in and around Lawrence.

Aspidiotus uvee Comst. Plate 111, Fig. 10.

On grape vines. No marked variations apparent. Iola, Kansas,
February 12, 1898.

In June Mr. P. J. Parrott sent the writer specimens on grape
from Manhattan.

Aspidiotus uvee Comst. var. Plate III, Fig.'11,

Scale of female convex, circular, reddish 'White, red 1a.rg'e‘l.y‘;d1'4é

to cork cells present, scale resembles wow@ ‘somewhat; xoe arranges
itself in rows; this insect has no special mode of arrangement.
Exuvia slightly laterad of center, covered with white secretion;
when this is removed orange colored exuvie appear. Scale 114
mm. in diameter,

L e L
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Scale of male.. Elongate, broad and roundly convex anteriorly
and flattened posteriorly. The outline of margin of scale is egg-
shaped, broad end at anterior margin, exuvie covered with white
secretion, nipple and ring fairly distinct. When rubbed rather
large orange colored exuvie appear. Exuvie situated between
the highest point and anterior margin, sometimes on anterior mar-
gin. Length 1 mm., width about 14 mm.

Female. Body circular, lemon yellow with many irregular deep
orange spots, the greater number along the caudal margin of the
penultimate segment. One pair of lobes notched on lateral mar-
gin, some specimens show lobes one entire the other notched.
Approach each other at distal extremity, well chitinized, especially
so along mesal margin near base. Two pairs of incisions with
chitinized processes.

Plates forked, two caudad of each incision. One spine on
median lobe, a pair laterad of each incision, and another pair about
same distance laterad of second pair, as exists between first and
second pair of spines, the third pair of spines are not as near to
each other as the spines of the other pairs are. Five groups of
ventral glands, numbers shown on figure 11. Nine mounts of
females studied and many scales.

A further discussion upon this variety will be given subsequently.
A comparison between a good series of the Carya nve with a series
from vizis Sign. is desired. The exact status of this variety may
then be better set forth.

On Carya alba Nutt. Lawrence.

Agsgpidiotus osborni Newell and Ckll. Plate III, Figs. 12, 13.

Since original description is not at hand for comparison I will add
the following notes:

Scales rather evenly distributed over the branches of the tree.
Scales slightly raised in center, depressed around margin. Color
dirty gray, yellowish on top caused by exuvie showing through,
oval, 2 mm. by 1% mm. Exuvie laterad, covered by white se-
cretion, when rubbed orange colored exuvie appear; ventral
scale white, very delicate.

Scale of male. Elongate oval, sides almost parallel. About
1% mm. in length. Darker than female. Exuviz laterad, lemon
yellow when whitish secretion is removed. The scale is slightly
raised along its greater median line, depressed at margin.

Female. Oval, lemon yellow. One pair lobes, median, show-
ing slight notch on distal margin and faint notches may appear on
lateral margin. Chitine appears to extend cephalad from base of
lobes, mesal margins show chitinous processes.

;
e
:
3
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Two pairs of incisions, each bearing chitinous processes on
sides, processes nearly equal in size but rather wide apart.

Plates inconspicuous, one or two caudad of second inéision,
small. Spines prominent, one on lateral margin of median lobe,
two between first and second incisions upon what might be con-
sidered a depressed lobe. One spine laterad of second incision
and another spine half way between the fourth spine and a pair of
spines on the lateral margin. Another spine appears on lateral -
margin near penultimate segment. (Not shown in figure.)

Four groups ventral glands, caudo-laterals 4 to 5, cephalo
laterals 4 to 6.

From many scales and mounted specimens.

* Nymph. Leg, antenna, and caudal margin shown by Fig. 13.

On Quercus alba L., Douglas Co.

Aspidiotus ulmi Johns. Plate III, Fig. 14.

Found in two localities in the city of Lawrence upon catalpa,
massed upon the branch of the tree. In an entirely different lo-
cality upon Ulmus fulva. It seemed in each case to be of long
standing. Many old scales were found covered by the outer cork
layer.

The scale of female agrees quite well with original description,
except that I would not call the scale ‘‘quite convex;” slightly con-
vex suits here better. Male scale agrees with description.

Mature female differs from original description and figure in hav-
ing two notches upon the mesal margin of the lobes. In some
specimens the proximal notch is faintly marked. The drawing
made from the type shows here a slight curve.

The thickening of body wall as shown in original description is
quite characteristic of specimens examined. In an examination of
twenty mounted specimens no circumgenital glands were found.

Aspidiotus fernaldi CKkil. subspecies albiventer subsp, nov. Plate 1V,
Figs. 15, 16.

Abundant on the trunk from the ground up. When the tree is
wet the exposed ventral scales stand out almost like fing flakes of
snow.

In the orange exuvia, and in the mode of congregating and shape of
scale, this insect favors ancyc/us. The color of the scale is lighter and
the structure of the female precludes the possibility of its being
ancyclus.  The Putnam scale prefers the branches, this scale the
trunk. I have been unable to find a species described in the litér-
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ature that agrees with this scale, so I have offered the following
description:

Scale of female, grayish white, strongly resembling bark of
maple, in clusters, ventral scale well developed, the white sub-
stance annulated, scale circular, somewhat convex with the cephalic
margin extended, beyond the circumference, exuvie cephalad of
center covered by white secretion, when this 1s removed large
dark orange red exuvie appear. Scale 174 to 2 mm.

Scale of male elongate oval, about 14 mm. in length, ventral
scale well developed, but not arranged in rings, color of dorsal
scale somewhat darker. Exuviz between center and cephalic
margin, covered by white secretion, showing faint trace of dot and
ring, when this removed orange red exuvie appear., These exuvie
are much smaller than exuvia of female scale.

Adult female, obovate, dark orange in color. There are three
pairs of lobes. The median lobes are prominent, notched on lat-
eral margin, line of mesal margin extends parallel with line of
meson. Chitinous processes at inner base of Iobes.

Second lobe pointed, erect, outer margin ranges from smooth
undulating line to a margin bearing three distinct notches. This
variation is shown by series of sketches (Fig. 16, a, b, ¢, d,). The
third lobe is also erect, ranging from inconspicuous to long, slender,
round lobe with notch (sketches Fig. 16, a, b, ¢, d,).

There are two pairs of incisions, with chitinous processes; these
chitinous processes remain constant. A large club-shaped process
on median side of first incision, a smaller one just opposite. The
process in second incision approaches a crescent.

Plates are present, one or two inconspicuous caudad of first in-
cision, always simple, one or two caudad second incision, gener-
ally forked. There is generally one simple plate between median
lobes.

Spines, one on first lobe, usually two laterad of second lobe, the
same may be said of the two situated laterad of third lobe. An-
other pair of spines are always present on the lateral margin
between the third lobe and the penultimate segment.

There are five groups of ventral glands; caudo-laterals range
fron 5 to 8, cephalo-laterals 10 to 12, anterior 2 to 6. From many
scales and mounted specimens.

The trunk of the maple bearing these scales was densly popu-
lated. Lawrence, Kans.

Aspidiotus obscurus Comst. Plate VI, Fig. 25.
On black oak Quercus tinctoria? Bartram. Douglas Co., Kans,

Aoy
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Aspidiotus juglans-regise Comst. var. Plate 1v,.Fig. 17.

Scale of male, oval, elongate, 1 mm. in length, raised anteriorly,
flattened posteriorly, darker than female, exuviz situated near
anterior margin, covered with white secretion, ring and dot within
distinctly seen upon exuviz.

Scale of female, diameter less than 3 mm., not more than 214
mm. Ventral scale ““mere film,” ¢adheres to bark.” Color and
position of exuviz agree fairly well.

Female. Color pale yellow with “irregular orange colored
spots.” Oral setz and last segment dark yellow. Number of
circumgenitals do not agree with description, as shown by my
drawing.

Lobes three, three pair present, pointed, plates ¢‘simple, incon-
spicuous,” ‘‘resemble spines,” the largest found caudad of each
incision. Some specimens show simple plate between median
lobes.

Incisions shown in figure. Mesal bases of median Iobes slightly
chitinized. Spines agree, except that on median lobe I find a spine
not shown or mentioned by Comstock.

Spines. First spine on mesal lobe, a pair between first and
second incision, a third pair laterad of third lobe. This pair is
also about half way between the median lobe and fourth pair of
spines.

Plates inconspicuous, arranged as shown in drawing, one between
median lobes, one cephalad of first incision, two cephalad of second
incision, all simple.

Circumgenital glands, five groups, variable, extremes found are
caudo-laterals 2 to 12, cephalo-laterals 8 to 13, anterior o to 5.
Chitinized clubs present along side glands as shown. From ten
prepared specimens of females and many scales of male and female.

On one young crab apple tree. Lawrence.

A comparison between this species and the original description:
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Juglans-regig var.

FEMALE.

I.obes two, and also a third
pointed prominence, not to be
called a lobe. )

Median lobes vary in outline,
some being more elongated than
others. Well developed.

Second lobe about one-half as
large as median lobe.

Second lobe has three notches
on lateral margin, in all cases.

Two pairs of incisions, small
but made conspicuous by chi-
tinization.

A chain-like incision extends
cephalad from first incision.

Plates simple and inconspicu-
ous, resembling spines in form.
Larger ones are one caudad of
each incision.

Spines prominent.
Short spine on median lobe.

Two spines Jaterad of second
lobe, both on ventral side.

Two spines laterad of third
prominence, both on ventral
side.

Pair of spines one-third of
distance from median lobe to
penultimate segment. Two
spines on ventral surface near
lateral margin of penultimate,
and two on ante-penultimate
segment.

Anterior glands 3 to 35, anter-
ior laterals 9 to 11, posterior
laterals g to 10.

MALE.

_ Antenne, nine jointed includ-
ing basal joint.
about 2 mm.

Wing expanse

Juglans-regise, as described by Pro-
fessor Comstock, on p. 300, plate
X1V, Agr. Rep. of 1880.

FEMALE.
Two lobes and a third pointed
prominence.

Well developed median lobe,
varying in outline.

Second lobe less than one-half
as large as median lobe.

Second lobe with one or two
notches on lateral margin.

Two pairs of incisions, small
but made conspicuous by chiti-
nization.

No mention.

Plates simple and inconspicu-
ous, resembling spines in form.
Larger ones are one caudad of
each incision.

Spines prominent.
No mention.

Description does not say how
many; drawing shows one on
dorsal and one on ventral side.

Drawing shows a pair; one
spine on dorsal and cne on ven-
tral side.

Fourth spines are nearer
median lobe than to the penulti-
mate segment.

Groups 4 or 5 in number. An-
terior consisting of from 1 to 4,
anterior laterals of from 7 to 16,
posterior laterals of from 4 to 8.

MALE.
Not described.
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Aspidiotus psrniciosus Comst. Plate IV, Fig. 18; Plate V, Figs. 19, 20,
21, 22, 23.

The variations in the anal plate of female are greater than in
any of the specimens of any species studied. In fact it was the
exception to find one specimen having the structure of the two
sides identical. The relative size of the chitinous processes be-
tween the first and second lobe remained the same, ‘‘close together
and of nearly equal size,” but these rarely ever appeared under the
microscope at same tocal point—that is, the relative sizes of the
two could be gained only by focusing up and down. Dorsal
glands uniformly few in number, small plate just laterad of second
incision always present.

A large number of individual mounts have been studied and
sketches of many made to illustrate their structures. ’

The scales of this group are uniformly dark, in many cases black,
the white secretion covering the exuvize of male is scant, in some
cases almost wanting, leaving the black sculptured ring and dot,
resembling description of 4. andromelas. Others, however, have
the dot and ring fairly well marked.

The anal plate of female has presented many interesting fea-
tures. Fig. I may be considered as an extreme. Very few indeed
show the forks in plates so marked as they appear at a. This
figure farther shows two plates caudad first incision, serrate, in
this the specimen is normal. The irregularly shaped plates pres-
ent on left side at b, between spines four and five, and absent
entirely on right has been frequently observed. This figure further
shows the inconspicuous plates between the median lobes. Their
absence in some specimens examined could be satisfactorily ex-
plained by their being broken in course of preparation.

Fig. IT may be taken as an average, shows only one plate caudad
of first incision and this plate forked.

Laterad of spine four is another spine; this is unusual. Between
spines four and five (not counting incidental spine) are two irreg-
ular plates on right and three on left.

Fig. III represents a left side of one specimen and a right side of
another transposed and placed beneath for illustration of variations
in structure of the two sides.

Figs. IV and V represent other individuals studied.

Newly born nymph. This agrees with description given by
Howard and Marlatt in every respect save one. Their description
reads: ‘“The large central plates each terminate in a long hair.”
In the twenty nymphs examined the long hairs are not connected
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with the plates, but arise from the ventral surface of the body
cephalad of the plates and extend out under the plates caudad.

On a pear tree brought from New Jersey. Location near Argen-
tine, Kans.* ‘

Aspidiotus greenii Ckll} Plate VI, Fig, 24.

In the old scales found at base of palm leaf the exuvie are nearly
black, scale grayish black.

The plates found between the median lobes are in some cases
forked. There is also a variation of two in the number of toothed
plates. In some there are two more upon a side than in others.
The greatest number of toothed plates found on a side was six,
simple plates constant at four. Their relative position as well as
the number and position of the spines is best shown by the figure.

Fifteen mounted females studied, and many scales. Found
massed at base of palm leaves and extending a short distance up
the leaf.

On the palm, Howea belmoreana, in green house. Lawrence,
Kansas.

Aspidiotus heders Vall. var. nerii Bouche.i Plate VI, Figs. 26, 27; Plate
VII, Figs. 28, 29.

Scale of female and male agree with description. Position and
condition of first and second skin of female as described.

Female, light yellow in color mottled with yellow.

The anterior and posterior lateral glands agree with numbers
given, but in two specimens out of the twenty-five studied I find
in the one case a pair of glands forming an anterior group. In an-
other specimen I find an anterior group of two with one lying be-
tween this group and the right anterior lateral group. This 1
have shown in the sketch. This group of glands, not spoken of by
Bouche or Comstock, is of interest. The plates and spines agree
satisfactorily with the description. The comparatively small num-
ber bearing this anterior group may be the reason why this group,
probably observed,{ is not mentioned in the original descriptions.

*Phis tree was bought three years ago, when two years old, from Parry’s Pomona
Nursery, Parry, N. J. It was placed at northwest corner of a young orchard. It has
been rooted up and burned. The writer visited this orchard on Dec. 10, 1898, and gave
the grounds a careful examination; two small colonies of about a dozen individuals
each were found on two trees adjacent to place where infested tree stood. These
have been cut away, and the owner. a progressive horticulturist, intends subjecting
all the trees in that part of the orchard to a thorough treatment with whale oil soap
wash as an extra precaution.

41 was unable to find reference in literature to median group in Aspidiotus s. str.
I wrote Prof. Coekerell concerning my observation and asked for reference tosuch a
group. He finds that Berlese examining Aspidiotus hedere var limonii in Italy found
one example with one gland representing the median group. Cockerell adds interest-
ingly: “The appearance of a median gland thus is probably an atavistic feature. as
the supposed ancestors of aspidiotuss. str. (Diaspis-like types) probably had the five
groups.”

tAs may be inferred from the host, these species are not indigenous.
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Found massed on oleander leaves, much more abundant on
under side than upper side. Atchison, Kans.

Aspidiotus sesculi Johns. sub. sp. solus sub. sp. nov. Plate VII, Fig. 30.

Female scale circular, 2% to 3 mm. in diameter, flat, dark in
central part, dirty gray around margin. Texture -of scale light;
one side will adhere to the bark while the other side being loose
will curl up over, scale translucent. Exuvize laterad of the center,
sometimes on margin, covered with light secretion, easily rubbed
off showing light orange exuviz. Ventral scale almost invisible to
the naked eye. 0

The plates of the female agree in the main with ancyclus, the
contour of the anal plate resembles the same species, notably the
depressed second lobes. The scale presents differences which
preclude a consideration of ancyc/us. The scales are much scat.
tered and are situated singly. Upon seven twigs averaging three
inches in length, all chosen from the tree because they bore scales,
the following numbers of scales appear on each in the order ex-
amined: four, two, three, five, one, one, two. On the twig bearing
three, two of them were about one-fourth inch apart, the others
were more remote from each other.

The male scale favors forbess in color, but the description of
Juglans-regie in shape.

Mature female. Light yellow, one pair of median lobes, notched
midway of lateral margin, lobes in some converging, in others the
inner line of lobe is straight or slightly divergent. Two pairs of
chitinous processes on each side, club-shaped. From the pair just
laterad of the median lobes there extend cephalad U-shaped
openings in the body wall.

Plates prominent. Caudad of first pair of club-shaped processes
is a plate generally forked, between first and second pair processes

‘there are from none to three plates, caudad of second pair pro-
cesses are one or two plates.

There is a spine near lateral margin of lobe, a pair of spines be-
tween the two pairs of processes, a pair of spines just laterad of
second pair of processes, another pair one-third distance from lobe
to penultimate segment, a single spine a like distance from the
penultimate segment.

Five groups of circumgenital glands, caudo-laterals 6 to o,
cephalo-laterals g to 14, anterior o to 2. Club organs around
glands, in some cases obscuring the anterior group.

From ten satisfactory mounts and many scales. On Juglans
nigra L. University campus.
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Through the kindness of Professor Cockerell I have received
some of the original material from which @scu/i was described. I
have compared the two species as follows:

A, sub. sp. solus compared with

Scales of soZus uniformly darker
Color of exuviz of solus lighter
Texture of scale very delicate.

Scale flat.

Margin of scale irregular and

| frequently indistinct.

Broad median lobe notched
once on lateral margin; lobe
bears spine.

Laterad of lobe is an incision
bordered by club-shaped thick-
enings.

Line of U-shaped openings
extending cephalad in body wall
from the incision.

Caudad of incision one forked
plate.

Laterad of this incision from
two to five plates.

Laterad of median lobe on
Iast'segment are three pairs of
spines, each pair composed of
one spine from each side of the
body ‘wall, then a single spine
near penultimate segment, mak-
ing in all seven spines on lateral
margin of the segment.

Laterad of first incision is a
second incision but little smaller
than the first; the sides of this
bear club-shaped chitinous pro-
cesses.

Dorsal glands numerous.

\

A. sesculi, taken from the original
material.

than scales of @sculs.
than exuvie of @esculs.
Texture firm.

Scale slightly convex.

Margin of scale distinct.

Same.

Laterad of lobe is an incision
filled with chitine forming a
crescent-shaped structure.

Same.

Same.

Laterad of this incision never
more than two plates.

Only three spines on lateral
margin of last segment and all
arising from ventral surface.

The body wall at this point is
entire and no additional chitine
is apparent.

Dorsal glands numerous,.
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Five groups circumgenital Four groups circumgenital
glands. Caudo-laterals 6 to 9, glands. Caudo-laterals 8 to 11,
cephalo-laterals g to 14, anterior cephalo-laterals g to 14, anterior
oto2. (Majority of specimens group wanting.
show 1 or 2 glands in anterior
position. )

The fifth group of glands, greater number of plates and spines,
and additional well chitinized incision on margin of anal plate, to-
gether with peculiarities of the scale, are differentiations worthy of
consideration in forming a specific separation. I prefer for the
present, however, to place so/us as a sub species, and have allied
it to @scu/i on account of similarity in contour of margin of anal
plate of female. Later I hope to be able, with 4. Juglandis, A.
juglans-regie, var. pruni, var. albus, var. kafke and A. @sculi before
me, to establish the exact position of solws.

Mpytilaspis pomorum Bouche.

The scales longer than measurements given in description, being

2% to 3 mm. Structure of female conforms with typical forms.

. Found upon the outer branches of two apple trees in one locality.
Lawrence, Kans. -

Diaspis snowii, nov. sp. Plate VII, Figs. 31, 32, 33.

Scale of female. Flat, oval, 2 by 3 mm., exuviz laterad of center
on the shorter axis. Scale sometimes more nearly circular and
more regular in outline, then exuviz appear to be located nearer
margin. - Margins. ragged. Central portion of scale dark gray,
pallid on border, scale very flat approaching margin so that the
connection between scale and bark is not readily discerned. A
very delicate ventral scale.

Scale of male. White in fresh specimens, orange white in older
specimens, I mm. long, narrow, rounded longitudinally, but slightly
carinated. Exuvie orange yellow, terminal. Some specimens
not quite so long and broader. The mature male has not yet been
observed.

Female. Oval, lemon yellow. Anal plate extended but little
beyond the general shape, orange, well chitinized. Anal orifice
situated at base of aperture between median lobes.

Circumgenitals, five groups, caudo-laterals 5 to 9, cephalo-later-
als 8 to 15, median o to 2.

One pair lobes, notched on outer margin, two incisions on each
side showing chitinous processes.
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There is a spine on or near the lateral margin of the lobe, one
between the first and second incisions, one laterad the .secc'md in-
cision; the fourth spine is as far from the third as _the third is from
the median lobe. There is a small spine at a distance from the
penultimate segment equal to distance between the second and
third spines. On ventral margin of penultimate, and f)n each of
the two segments cephalad, there are a pair of small spines. The
rest pf the body bears a spine on the ventral margin at somewhat,
irregular intervals. .

Plates prominent, not quite as long as the spine, two caudad
first incision, one or both forked, one forked plate cauda.d s‘ef:ond
incision and two plates, generally simple, between the incisions.
Several rudimentary plates laterad second incision.

From eleven satisfactory mounts and many scales of both sexes.

On Salix nigra Marshall. Douglas Co.

This species belongs to the subgenus Zpidiaspis Ckll. MS., the
type of which is D. piricola Del Guercio. The number of glands -
in the median group of swowii are less than in piricola, The glands
of all gtoups are much less in number than in D. pyri Colvée. A
distinction of moment is the extreme posterior position of anal
orifice as in Diaspidiotns. This orifice is well cephalad upon the
last segment in piricola, being located between the caudo-l'atfzral
groups of glands. The median lobes of this species show distinct
notch about midway upon lateral margin, piricola is entire.*

It is highly fitting that this interesting representative of a
European group, the first Coccid to be described from tbis labora-
tory, be dedicated to Chancellor I. H. Snow, whose persistent an'd
untiring labors in the field of Natural History are largely responsi-
ble for the present status of biology in the University of Kansas.

My sincere gratitude is due Professor Theo. D. A. Cockerell for
material encouragement and valuable suggestions kindly offered in
the pursuit of these studies. I wish to express my appreciation of
the assistance of Mr. P. A. Glenn, a student of this department
last year, in the acquisition of the material here” studied, and to

-acknowledge the earnest and careful work of Miss:Ella:Weeks in

her part of the delineations accompanying this article.

e genus Zecanium is now under consideration and it is expected
that a discussion of the Kansas forms will appear in a later number
of the Kansas UNIVERSITY (QUARTERLY.

Author’s Edition, published December 17, 1898.

*For comparison between D. piricola and D. pyri, see Bull. Div. Ent. Tec. Ser., No. 6.
p. 4, Cockerell.




PLATE 1.

Fig. 1. Aspidiotus forbesi Johns. One side of anal plate of
female. On cherry. Lawrence. '

Fig. 2. Aspidiotus forbesi Johns. Anal plate of female. On .
crab apple. Lawrence.

Fig. 3. Variations in anal plate of the fordesi found on crab
apple and illustrated in Fig. 2.

Fig. 4. Aspidiotus forbesi Johns. Anal plate of female. On
apple. Lawrence.

Fig. 5. Aspidiotus forbesi Johns. Anal plate of female. On
cherry. Seward Co., Kansas.
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Fig. 5.

Ella Weeks and 8. J. Hunter, ad nat. del.




PLATE II.

Fig. 6. Aspidiotus forbesi Johns. Anal plate of female. On
apple. Lawrence.

Fig. 7. Aspidiotus forbesi Johns. Anal plate of female. On
cherry, Two miles N. W. of Lawrence.

The letters upon these Figures have no reference to letters dis-
tinguishing lots in the text upon the species. They are placed
upon the Figures to call attention to the series, which are produced
to illustrate variations and resemblances of forbesi brought together
from widely separated localities and taken from different hosts.

Fig. 8. Aspidiotus ancyclus Putnam. Anal plate of female. On
maple. L.awrence.

Fig. 9. Aspidiotus ancyclus Putnam. Anal plate of female. On
maple. Chitinous processess deeper, more club-shaped than typi-
cal specimen. Dorsal glands smaller but more numerous than in
lot from Which Figure 8 was drawn.

PLATE II.

Fig. 9.
Ella Weeks and S. J. Hunter, ad nat. del.




-PLATE III.

Fig. 10.  Aspidiotus uve Comst. Anal plate of female. On
grape. Iola.

Fig. 11.  Aspidiotus uve Comst. var. anal plate of female.
On Carya abla Nutt. Lawrence. ’

Fig. 12.  Aspidiotus osborni Newéll and Ckll.  Anal plate of
female.

Fig. 13. Antenna, cephalic leg, and caudal portion of body of
Nymph of 4spidiotus osborni Newell and Ckll.

Fig. 14.  Aspidiotus uimi Johns.  Anal plate of female.
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PLATE IV.

Fig. 15.  Aspidiotus fernaldi Ckll., sub species albiventer sub
sp. nov. Anal plate of female. ‘

Fig. 16. Variations in anal plate of female of sub. sp. albiventer.

Fig. 17.  Aspidiotus juglans-regie Comst. var. anal plate of
female.

Fig. 18.  dspidiotus perniciosus Comst.
plate of female, showing variation from original description.

San Jose scale. Anal
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PLATE wv.

Fig. 19.  Aspidiotus perniciosus Comst.  Anal plate of female
showing normal structure of this lot of specimens.

Fig. 20.  dspidiotus perniciosus.  The upper figure is the left
side of anal plate and the lower figure is the right side of another
specimen transposed for comparison.

Figs. 21, 22. Aspidiotus perniciosus. One side of anal plate of
females showing variations.

Fig. 23. Newly born nymph of 4. perniciosus Comst. Antenna
and cephalic leg enlarged on the right.




PLATE V.

Fig. 22.

‘Crghanie “g.

Fig. 23.
Ella Wee's and 8, J, Hunter, ud nat del,




PLATE VI

Fig. 24. Aspidiotus greeniz Ckll.  Anal plate of female.
Fig. 25. Aspidiotus obscurus Comst. Anal plate of female.
Fig. 26. Aspidiotus hedere Vall., var. nerii Bouche’. Male
scales showing circular shape and central position of exuviz.

Fig. 27. Aspidiotus hedere Vall., var. nerii Bouche. Anal
plate of female.




KAN. UNIV. QUAR., VoL. V111, SERIES A. PLATE VI.

.
1
-
:
E
Fig. 24. i
;
Fig. 25.
Fig. 26. -
J

;'
i
i
k
4
1

Fig. 27.

Ella Weeks and 8, J, Hunter, ad nat. del. -




