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Introduction,

During the past decade the cytological studies of the germ cells of
aphids have brought about many far-reaching important facts, In spite of
the fact that nearly twenty species of aphids, including phylloxerans, have been
investigated by several investigators, there still remain certain paramount
questions regarding the chromosomal history of aphids to be solved. In
order, therefore, to contribute as much as possible on this subject this paper
is prepared. Although several important observations were made, the writer
wishes to limit the scope of the present paper to only a few of them. One
of such problems concerns with the number of the sex-chromosome or
chromosomes that may be found in the germ cells of the aphids. Whether
the number of sex-chromosomes is limited to two in the case of Aphids
or it varies with the species or genus as in the case of Reduviids studied
by Payne (1915) is of much importance and interest, for Morgan (1915),
Doncaster (1920) and others all agree in stating that * there are only two
sex-chromosomes in the Aphids ", and that one X is the male and 2 X the
the female chracteristics, etc.

Another problem that demands a definite solution is the mammer of
synapsis and the nature of the “Double chromosomes' of Miss Stevens who
thinks the double chromosomes to represent all of the chromosomes includ-
ing the sex-chromosomes.

An especial consideration will, however, be given to the problem of
evolution pertaining to the numbers of the sex-chromosomes as well as those
of the autosomes, the differences and similarities of which may lead to the
formulation of an idea as to the evolution of the genera and species, and in
consequence of which a more satisfactory system of classitying aphids may
be devised as Miss Stevens (1905) wished to have.

Before going further, I wish to express my hearty thanks to Professor
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Long of the University of California, under whose untiring guidance the
work was frst began in July, 1913 and continued there until September
1915. My thanks are also due to Professor Lefever of the University of
Missouri, with whom the work was continued for a vear and who have
kindly read a part of the manuscript. Last but not the least thanks are
due to Professors Gates and Gould, both of whom have kindly given me
their valuable suggestions and criticisms besides taking personal charge of
my work during the absence on leave of Professor Long. I am also indeb-
ted to Professors Woodworth, Van Dyke and Fssig of the University of
California for many valuable informations and kind encouragements received
during my stay in their rooms as a graduate student in the University of

California,

Method of Study and Material.

A. Method of Study.

Most of the material studied was obtained from the individuals reared
on the potted trees bought at nurseries and brought into the laboratory
through the kindness of Professor Long of the University of California or
by the aid granted to me from Saito Gratutude Funds, Sendai, Japan.
For the study of the female germ cells, parthenogenctic and sexual, the
ovaries of adults as well as the young of all ages were dissected out either
directly in the fixing fluid or they were first dissected out in the Ringer's
solution and then transferred into the fixing (uid.

One of the fixing reagents most generally used was Fleming's weak as
well as strong solutions.  Carnoy's aceto-alcohol-chroloform mixture was good
for the fixation of winter cggs but in the study of the male cells it proved
to have been far inferior to Tellensky’s or Champy’s, both of the last named
gave as good a result as Fleming's. Sections of the testis were cut from 4 to
7 microns in thickness and stained mostly with Heidenhain's iron-alum-he-
matoxylin method followed by either orange G, acid fuesin or congo red.
The tripple stain, safranin and gentian violet were also used with fairly good
result. P"hosphotungstic acid stain was used toward the end of the last
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year's work. This stain was rather difficult to use with a great advantage,
but in the specimens properly stainned with this dye I have found the very
best and at the same time the most beautiful specimens.

B. Material :

Description of Species.

Stevens' (1905) statement that the present system of classifying aphids
is unsatisfactory and therefore a new one based upon the cytological study
should be devised led me to study agreat many aphids cytologically as
well as morphologically. Such investigations, however, contrary to her claim,
convincad me that the present system of classification is better than the
one that may be derived from cytological studies. Stevens bases her
dissatisfaction on the ground that no less than three different forms or
speces of aphids infesting the rose are placed under the name of Aphis
rosac L. Had she carefully gone through the literature on the rose aphids,
she would have probably found out that there is no aphids at present that
bears the name of JIplis rosae, and that several aphids infesting the rose
are not indiscriminately called under the same name but that they are
known as Macrosipliuen rosae, Mysaplis rosaram, Mysus persicac, Rhopalosiphum
nevvatum, Macrosiphum solamifoliae, Aplis gossypii etc. The same is true in
the case of the maple, birch etc. From what I have just said it will become
clear that the system of naming the aphids according to their host plants as
Stevens did is much more confusing and unsatisfactoy than the present system
of classification based on the differences and similarities of external characters.
This is the first reason for giving here the brief descriptions of the species,

the germ cells of which have been investigated by me. Ancother reason
why I have determined to give such descriptions lies in the fact that many
of my material have not been described in English and that the sexual
forms of even well known spscies are yet left undescribed. last but not
the least reason for giving so much space in describing the material is to
present to the reader some of the more conspicuous features of each of
the species investigated, so that when discussions on the corelation that
may exist between various body characters and chromosomes of the germ
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cell should be taken up, there would be no confusion as to the species in
question.

L. Dhilachnus larico/us MATSUMURA

Lacknur laricols MATSUMURA, A list of Aphid, Tapan., Jour, Call,

Agry, Tolioku Jmp, Unive Voo, VI, . 6, 1017,
Alate viviparous female (Fig. 1),

Hody oval, hirsute, shining black in the living or dry specimens, but
brick=red in the alcoholic ones. /fead including the eyes not quite as broad
as the prothorax, not divided, infuscation slight. /’obescis reaching the third
leg, infuscated. Zoyes dark red. Awtewnmac arising directly from the sides
of the head, 6-articulated, about half as long as the body, hirsute, infuscated
except the basal portion of 111, which part is concolourous with the body -
I decidedly broader but not quite so long as II; Il longer than broad, with
a couple of hairs | III the longest, being longer than IV and V taken toge-
ther, with about 10circular senseria of somewhat smaller diameter than that
of the joint and some 22 long hairs; IV decidedly shorter than V, with
about 8 hairs and 3 circular sensoria ; V longer than VI including the spur,
with only one circular sensorium in addition to the one situating near the
apex and about 10 long hairs; the base of VI more than twice as long as
the spur, with the usual group of sensoria at its junction with the spur.
Thorax and abdomen slightly infuscated.  ings moderately long with
stigma long and radial sector almost atraight ; media twice branched. Zogs
stout, hairy and infuscate with the exception of the base of the femur and the
middle portion of the tibia, Cormeles situating on a pair of chitinous cones,
conical, hairy, black. Cavda rounded, with a pair of tufts of long hairs, black.

Measurcments in millimeters .

The lesgth of the body ... .« .. . 25 | The length of the anteanal articles:

The greatest Lreadth of the abdomen <« 34 I s0c 4oc wpv 9ot soe one coee OA
The length of the fore wing «. v o 3.4 IV G e ine  mee bt wet e NS
The greatest breath of the fore wing - t.3 W oo bk o wee we Al e O3

—— S ————————————
d
VI base -« o0 wn eee e wy W18 | hind v oo srs e e e e 13
VI, spur o oo e e s w007 | The length of the tibiae:
The length of the femur : fore v v we s s e e LS
f’lm wee wee vew T see 0 m-iddk ------ - 44 — e 1.1
mm;e san 448 sms  wRs  ese  aww D~6 | hiM ...... ses T A T e N |

Apterous Viviparous Female.

Gsround colowr brick=brown bt owing to the presence of superficial
maculae of black all over the body the living specimen looks black. Aady
oval, with a few long hairs in front. Zyes black. Awfennac of 6 articles, a
little longer than half the length of the body, hirsuite and infuscate ; 1
shorter but broader than I1; Il longer than broad, HI the longest with
about 10 circular sensoria of two diferent sizes arranged on the entire
length; IV shorter than V, with 3 circular sensoria; V longer than VI
includihg the spur, with one sensorium besides the one usual subapical one;
the spur of VI very much shorter than the base. Frofoscis nearly as long
as the body, infuscate for the most part. Zgs short with many hairs,
infuscated except the middle portions of the tibiae, which are concolourous
with the body. Cormicles conical with a few hairs, black. Cawda round, with
many long hairs.

Measurements in millimeters :
The length of the body ... . o+ 16 | The length of the fenora :

The greatest breadth of the abdomen . ay fore «oc see s s we s e 04
The length of the antennal articles: middle . o - e wee aee DY
DB e il et pie ek it aea OO T I SRR R R Y
IV s6 wor wor wes wob sos s 0230 | The length of the tibiae:
R ket 50" (i) wead e “e Q30 fore .. e . o ees aes we 06
VI bose ot oo PG T S L g T SRS e Gie ol e nn S
v SPUr eer  aes s 44k sy ses ONOF | A e O kbl W oo wee 14
Male

Alate. flady shining-black, except the abdomen, basal half of the
antennal articles 11I, the basal half of the hind tibiac and the middle
portions of the tibiae, all of which are infuscated but not so dark as
the other parts mentioned. /ead not divided in front, with rather short
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hairs. Zyes large, dark red. Awtennac arising directly from the side of the
head, 6-articulated, decidedly shorter than the body, hirsute and infuscated
throughout ; I and II nearly as broad as long ; I1I the longest but not quite so
long as 1V and V taken together, with about 12 short hairs and some 50
small circular sensoria irregularly arranged throughout the length : IV almost
half as long as III, with about 12 circular sensoria and 6 or so of short
hairs; V' very much longer than IV, with about 8 short hairs and 16
circular sensoria in addition to the usual subapical one; VI about half as long
as V, with a couple of short hairs and a group of sensoria at the place where
the spur meets the base. /roboscis reaching the middle of the abdomen,
slender, black. 7horax infuscated. Iings as in the viviparous winged
female. Zegy stout and hairy. Abdomen slightly  infuscate, with black
maculic on the dorsum. Cormcles subconical, with a few long hairs, infus-
cate. Canda somewhat rounded, with long hairs.

Measurements in millimeters :

The length of the body ... ... .. .. 2.2 WEKERE. S0 4% oo aew dah - ke 0.6

The greatest Lreadth of the abdomen ... 08 BRI e s Be6  wam a4 ane . A 12

The length of the fore wing . . .. 3.2 | The length of the tibie:

The greatest breadth of the fore wing .. 11 B 5es  sav o S A Shg ek 1.2

The length of the feroorg : middle -« o0 cer er we w13
SORE 55 o sen wer sas x5k OB T TRy 7.\

Oviparous female.

Body oval and shining black in the living, but brick brown in the
alcoholic specimen. It resembles in many respects the apterous viviparous
female, the chief differences being

1. Zody much more plump.

2. Legs much more larger.

3. Antcnnal articles with less number of hairs and no sensorium on 111
and 1V,

4, Abdominal macilation heavier.

A, Proboscis reaching nearly the tip of the abdomen.

Measurements in millimeters :

The length of the body . ... ... .. 24 | The length of the femora:

The greatest breadth of the abdomen . 18 B ssa i hest MR aal maa’ SagsT pua obh

The length of the antennal anicles : middle . v e e e e 04
T e SRS POy T R R e B h L Nt <Lt
IV we v we v we wee w02 | The length of the tibiac:
Vo s s s s see 003 SO 460 +os o+ s4e  ete  sse s RO
VLR o o Mo iy il oid MR i s S . Y w1
\‘I,.pug L P 1 hind oo i o e e we e 1LY

2. terocklorus troprealis van der Goor

Fterochlorm tropicalis v, A, GOOT, Zur, Syst, Aphid,
Tijdschr, Ent. deel, LVI, 1913,

Alate viviparous female (Fig. 2).

Dady elongate oval, shinging black, with numerous hairs, /ead rather
small, with some hairs. Zyes black. Antenna G-articulated, nearly one-third
as long as the body, hirsute, black; 1 and II not much longer than wide;
1T the longest with about 18 circular sensoria, IV shorter than V, with
about 5 circular sensoria, V much longer than VI including the spurs,
with about 2 circular sensoria in addition to the one situating near the
apex, the spur of VI much shorter and narrower than the base, with a
group of sensoria at the junctions of the two parts. Thorax and abdomen
black, the latter with black superficial maculae on its dorsum. IFings rather
broad, veins dark, the stigma very long with the radial sector arising
almost at the tip of it, the media twice branched, almost black except
the longitudinal band of whitc near the tip of the wing. Legy especially
the hind pair long, hairy, black. Cernicle subconical, arising from a chitinous
conical base, without hair, black. Cawda rounded, with many pairs of long
hairs.

Male

Plodyr oblong, black. /fcad with many pairs of long bristle~like hairs in
front, black. Zyes black. Ocelli prominent, not coloured. Antennae a little longer




than half the length of the body, 6-articulated, black, and hairy ; T as long as
or a little longer than broad; II a little shorter than but nearly as broad
as I, both with a couple of hairs; 111 the longest but not so long as, IV
and V taken together, armed with about 20 long hairs almost on one side
and about 50 circular sensoria distributed throughout the length; TV much
shorter than V, with about 18 long hairs in addition to about 24 small
circular sensoria irregularly placed; V longer than VI including the spur,
with about 14 hairs and some circular sensoria besides the usual apical one,
VI with the usual group of sensoria at the junction of the spur and the base,
the former being not quite half so long as the latter, armed with a few
short hairs at the tip. Wings with the same colouration and venation as in
the alate viviparous female, stigma long, the vein 11T twice branched, but all
of them faintly indicated, the remainning veins dark-brownish. Zcgs stout
and for the most part infuscated. Coxa, trochancher as well as the base and
apex of the femur and tibia and the entire tarsi including the claws black.
Abdamer and thorax black. Cormicles small. with many hairs, black. Canda
rounded, hairy black

Measurements in millimeters :

The length of the body - w0 e ... 15 IR e e iy 9 e b e dan el
The greatest breadth of the abdomen . 1.6 W Soe o Tiid Tadn. Sop e 4
The lengths of the antennal articles - VI, the base v ... o w0 w2

|1 Sl SER Sy  S e VI, the spur ... ... by der sen

Oviparous female

Apterons.  Dody oval, shining black throughout. It differs from the
apterous viviparous female in the following points :
1. Body smaller.

2. Legs more stout.

3. Hind tibiae very much flattened, with numerous secondary sensoria.

3. Llewroclrolus viminalis (F ONSCOLOMBE )
Aphis veminalis Poyer d= FONSCOLOMBE, Ann. Sov. Ent. France, Val. 10, 1841,
Lachnus viminals BUCKTON, Monog, Eritish Aphid., Vo, 3 1880,
{uberolachnus vimimass MORDWILKO, Ann, Mus. Zool, Acad. Imp, des Se, tom, X111, 1918.

Lathnss viminelis MATSUMU 2 A, Joar, Col'. Agr. Tohoku 1mp, Univ, Sapporo, Vol, VI, 1917.

Jwerelachnn, viminali; ESSIC, Fomona Co'l. loar, Ent. Vol. IV, 1912
Tubtrojachnns viwinalis Das, Ind. Mus, Zool. Mus, Vo', 1V, 1918,
Suerclschmu: viminalic TAKATIASHI, Aphid. Formnsa, No, 1, 1918,
Loero-blorny viminolic Baker, U, S. Dept. Agr, Rall. No. 826, 1920.

Alate viviparous female (Fig. 3).

This is the largest aphids found in this country. Sody is covered with
short fine hairs, dark brown with black maculac. /fead narrower than the
prothorax, blick or dark brown. Eres dark brown. Kostrim reaching beyond
the third coxal cavity, apical joint black. Antenna short, 6-articulated, infus-
cated throughout ; 1II the longest, almost subequal in length with the sum
of IV and V, provided with about 15 circular sensoria arranged almost in
a row; IV and V subequal in length, the former with 4 or 5 and the
latter about 3 circular sensoria inclusive of the subapical one, VI slightly
shorter than either IV or V, the base being nearly 5 times as long as the
filament. Zhorax black. Legs rather slender, with fine hairs; the basal
portions of the femur and tibia concolourous with the body, the remainning
portions being infuscated. I/7ngs with veins brownish, stigma narrow and
brownish, media once branched, radial sector almost straight. Abdemen
brownish with black dorsal maculation and a large black tubercle between
the cornicles. Cornicles conical, black. Cawda rounded, indistinct.

Measurements in millimeters :

The jength of the bady «¢ v e .. 4.1 IV v o e e as e e 027

The greatest breadth of the abdomen ... 2.0 W ein ofi! deln. Fio e wme we O30

The length of the fore wiog ... . <. 50 Vi the base ... i e . we 0,23

The length of the antennal articles: VI the spuar +. . w0 o e 004
MLl e Noud o o v i

Apterous viviparous female

The largest of the aphids occuring in this country. Body conical,
brownish. /fead small, almost as wide as long with a few short hairs. Eyes
dark brown. Rastrum reaching almost to the middle of the abdomen, only
the apex dusky. Antenna short, one-third as long as the body, hairy and, for
the most part, brownish ; IIT the longest, TV a little longer than V or VI,
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with a single sub-apical sensorium. 7Zhorax rather small, well defined,
concolourous with the body. Aédomen with short fine hairs, brownish with black
spots and a large sub-conical tubercle arising between the cornicles. Corwicles

conical, black. Cawda rounded, concolourous with the body.

Measurements in millimeters :

The length of the body o oo o0 o 51 PV sin  baets wii kish ada) woen 40k SN0
The greatest breadth of the abdomen, - 28 ]| Voess e ane s s il v AR
The lengths of the antennal articles: | 4 ) O . 018

BEE e s et An b s e 0.70 VI, SPUE sse  sn oo sor  sea ane 0.0§

4. Sﬁfi'ﬂfﬁfﬁ celty Das

Stvaghis celd Das, Mem. Ind. Mus, wol. 6, 1918
Shiaphic Celticolens FSS1G and KUWANA, Proc. Cal. Acad,
Soi., gth series, vol, VI, 1918,

Alate viviparous female (Fig. 4.)

Body elongate, covered with white floculence. /fcad including the eyes
narrower than long, infuscated. Eyes red. Frobesas reaching the second leg,
the apical portion infuscated, the remainning parts being concolourous  with
the body; I much broader but nc& much longer than 11; 111 the longest
with about 18 oblong sensoria situated for the most part on the middle
portion; V slightly shorter than IV, with but a single circulir sensorium
near the apmﬁ; the spur of VI shorter than half the length of the base.
Eyes red. Ocelli prominent, dark-margined. 1/orax infuscated. IVings rather
long ; veins infuscated, with a smoky area necar the tip of ecach; stigma
also smoky. Legs rather short; coxae, apical parts of the femora, basal as well as
the apical parts of the tibiae and the tarsi including the claws infuscated, the
remainning parts concolourous with the body, slbdomicn with the dorsal
as well as the lateral black maculae. Cormicles almost pore-like, dark.
Canda deeply indented making U-shaped. Cormicles and cauda concolourous
with the body.

Mecasurements. in millimeters :

11
The length of the Lody  w wn v 190 VI, the spur v w0 . re! Yo D
The greatest breadih of the abdomen ... 030 | The lengths of the femora ;
The lenith of the fore win «. <. . 300 fOre cee  cov cee wee se eee e 040
The greatest breadth of the fore wing -« ogo middle . o0 e e s 0,40
The lengths ol th: antennal articles: hind - .. R 0,50
1) | BETERETT IS oo | The lengths of the tibize:
EW e Mvi. 80" 35 WL &4 «s 0,40 DO v - due o S v 065
| TR SRS I B P 1S - 0,38 BEEE e o0 Terviaeis ey wea 0.65
DL N TROE ars 0 fav-c oo .~ 028 hind ... & 1.00
Male

Winged. Body elongate, without prominent hairs. Ground colour pale.
flecad including the eyes somewhat broader than the thorax, without
prominent hairs in front, nor divided. Anfennae arising from the sides of
the head, very much longer than the body, infuscate, T and II subequal
in length, both being not much broader than III; III the longest, with
about 30 oblong sensoria arranged almost in a row; IV longer than V,
with about 12 oblong sensoria arranged in a row ; V as long as VI including
the spur, with about 6 oblong sensoria in addition to a subapical one ; the base
of VI nearly 3 times as long as the spur, with about 6 oblong sensoria bes-
ides a group of them at the junction of the two parts. Zyes dark red, large.
Ocelli with dark margin. Froboscis reaching the second caxal cavity, infuscate.
Thorax without hairs, black. Zegs moderately long, the femora entire, and
the apical portions of the fore and the middle tibiae, and all of the hind
tibiae including the tarsi and claws infuscate, the remainning parts conco-
lourous with the body. Abdomen rather elongate, infuscate, with black
dorsal maculation. Fore wings narrow, radial sector wanting, the media
arising from the middle of the stigma, very much curved, running for a
considerable distance pararell with the cubitus, then takes the direction
pararell to the posterior margin of the wing ; twice branched; all veins with
smoky border, stigma smoky. /ind wings with both media and cubitus

present, veins, especially the tips of them, smoky. Cormicles subtruncate,
dusky. Canda deeply indented so as to give a U-shape. Awal plate
knobbed, dusky.

-
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Apterous viviparous females

Body oval, without any prominent hairs; ground colour is dark green but
accompanied with slight infuscation. //ead dusky, breader than long. ZEyes
red. Proboscis reaching beyond the second coxae, apical portion dusky.
Antennae of 6 articles ; nearly twice as long as the body ; the apices of 111,
IV and V and the middle of VI infuscate ; IV and V subequal in length,
the latter with a single subapical sensorium ; the base of VI much longer
than the spur. 7/erax infuscate. legs short, sparingly hairy; the apical
purtion of the femur and the entire tarsi including the claws black, the
remainning parts concolourous with the body. Coricles subtruncate, broader
at the base, infuscate. Cawda deeply indented making U-shape ; slightly

infuscate, with some hairs.

9. Mysecallis castanae Firen
Culligterus castamee BUCKTON, Morg, British Aphid,, Vol. 1858
Alate viviparous female.

A beautiful form. Growrd colour of the body pale. Length of the body
including the cauca 2.2 mm. Had dusky longer than broad, width inclu-
ding the eyes about 0.4 mm. .-ln&';ma 6-articulated, apices of III, IV, V,
and VI including spur black and reticulate, the remainning parts being pale.
There are about 8 circular sensoriac on I1I. This number varies with the
species ¢. g., O8; 8.9, 7.7, etc. /vothorax broader than the head including
the eyes, dusky with marginal trim of black. 7horax dusky with muscle
lobes bright amber in color. Abdomen pale; usually, however, with one
central broad transverse, two sides, and two marginal dorsal patches ol

blick on each of the first seven segments. Cawda dusky. Cornmicles black.

Measurements in millimeters :

The length of the bidy -« . o . 32 ) PPPRVE R TV e GRPEE PR R
The gnatest b eadth of the abdomen ... 08 f IV 4o, a6 vap mae sne  wen. et 44
The length of th: fore wing ...« . 27 PGl o e el Gen bt S
The length of the hind wing «. . .. 20 VI, the base «. o s e e O
The lergths of th: an‘ennal articles: VI, the SPUr - «ox wee  woe ooe @3

13
The lengths of the femora: The lengths of the ubiae;
BRI ois axe 355 s b i as R fORE +ov 44 oov wss ass o et OB
middle o8 ivan wve. wug  wee es DD SERIE F Ak W e ad we 08
hind e 424 e wse  ses  ses s OO DR ben -vee | vk | 4R ies e we 0

Male (Fig. 6).

Rather a small form. General color green or pale according to the
nitche it infests. /ead including the eyes slightly broader than the protho-
rax, width 0.4 mm. FEyes black, prominent. Antennae arising from a pair of
frontal tubercles, dusky throughout their entire length, VI including the
spur and the apical portions of the remainning articles almost black. Kostrum
long, reaching beyond the third coxal cavity, the apical article black, the
remainning ones dusky. /rothorax dusky, width 0.45 mm. Antennal sensoria
are distributed as follows: 111, about 25; IV, about 8, V, 6, VI, 3. The
number, however, varies with the specimens. It also varies even with the
left and right sides of the same individual. The following are some of the
typical examples: 24, 8, 5, 2; 22 6, 4: 18, 6, 6; 23, 8, 7, 3; 23, 8, 5, 8.
Mesothorax black, width 6 mm. Metathorax black. Legs dusky to black.
Cornicles black, strongly imbricated throughout its length, length 0.04 mm,
Cauda dusky, triangular in form.

Measurements in millimeters :

The length of the body ... o« . .8 | The lengths of the femora:
The greatest breadth of the abdomen ..« 05§ fOre seo sre se e e wee e 04
The length of the fore wing ¢ s < 28 middle . <. s Wi e i 03
The length of the hind 'in‘ e st e T8 | hiod «¢ w0 w0 e il e o 04
The lengths of the antennal articles The leogths of the tibia:
Ditast A e A e B e D Rl b foe. o odn dives: Byee w0t AP
IV ss0 das  son  aas vie  aes oo OAD middle . o0 i v e wh08
Mrses e omy Bt i o st ) R A S
VI, the base .- ... -« . . 007 | The length of the comicle ... ... .. 004
VI, the spur - < o e 020 |

Apterous oviparous female.

Greneral color light orange to brown. Fead the color of the body,
width including the eyes. 0.35 mm. Eyes black. Rostrum, reaching beyond the
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second coxal cavity, apical portion dusky, the remainning portion the color
of the body. Anteanac arising from the frontal tubercles, the rings of 111, 1V,
V, and all of the sixth including the spur black, the remainning portions the
color of the body. Frethorax the color of the body, 04 mm. wide. The
muscle lobes are small, but strongly amber-colored. Addomen the color of
the body, with dorsal transverse rows of dark bands on each segment.
Cornicles and cauda pale.

Measurements in millimeters @

The lergth of the body . o o o 1y BU. ooo wod sl 5 30wl S el
The greatest breadth of the abd wmen -« 06 Vieew et vee v vd v ve 19
The lengths of the antennal articles : VI, the base ++ ... . . .. 01

R Sta Beisond | “Biat Taws see dal 03 V1, the SPAF +~+ o v e wee L3

G. Calaplus bctuwlaccolens Frrem,

'!”lfulj'»‘&f"' ?lf.'ﬂl'llf{-'.fm FITCII, l“ aﬂd .IIId RM on N“:. :I-l‘id Bm!f,
Inects of the state of N. Y., 1856.

Alate viviparous female (Fig. 6),

(ieneral appearance black. /fead between the eyes 0.3 mm. broad.
Licak slender and long, second and third segments dusky, the first segment
being pale. Awfewnac rvather short and black. There are about eight
circular sensoriae  on III.  Epes black. Simple eyes distinet. Prothorax
broader than long, width 0.45 mm, Mesothorax and metathorax black. Legs
black. Abdomun pale with at least one transverse band of black. Occasio-
nally in older forms two lateral and two marginal black patchs are scen
on cach of the first scven abdominal segments. Cormicles black, strongly

imbricated. Canda duskys

Measurements in millimeters :

The length of the bady ..+ o ... o 28 | IV s e wo e e e o 0,38
Tht‘ L‘ffllﬂﬂ ht‘ﬂdth ”[ tht M”"‘fn L D,S \. ‘i e s e s saw s+ O\
The length of the fore wing - -« .. 28 VEe DEIE 400 A0 died bl  fie e 08

The greatest breadth of the fue wing -« 2.8 VI, spar <. o w0 we e . @2

The lengihs of the antennal articles: Thz lengths of the femora:

]ll . & u 6w . w EL] T W u_s rm LA ] LR ] LR ] &re "ew LE X | LE R ] 0'4
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BAD 35 ek i s eew hie TR middle ¢ v e e e w09

hiﬂd P P T T L LT TR T 0*6 hi“d T Y N e sas wss  wev s LO

The lengths of the tibise : . ‘Ihe length of the cornicle -« - o 01

"{"m LRl " anw Ty e oW FEw 0.7 1

Alate Male.

Very much resembles the alate viviparous female, important distinguishing
differences being :

1, Body slightly smaller,

2. Darker in coloration,

3. Penultimal segment of the abdomen has, on ventral side, a pair of

cerci and a projecting pinis,
Apterous viviparous female.

Rather a small form. General appearance dusky. Length of the body
including cauda 1.7 mm. The greatest width of the abdomen 0.9 mm. /ead
rather small, wider than long, width including the eyes 0.45 mm., pale. Zyes
black. Antenna G-articulated. There are about six circular sensoria on IIL
Prothorax broader than the head, width 0.50 mm. Meso-and metathorax
with distinct muscle lobes. Z«gs from dusky to black. No pores on the
hind tibia as seen in the case of the oviparous female. Abdomen with
dark dorsal markings as in the oviparous female. Cormcls black., Canda

dusky:.

Oviparous female,

Apterous. Very much resembles the apterous viviparous female. Gromnd
colour pale. /fead concolourous with the body. Feal rather stout, apices
black, the remainning portion pale. ZLres black. Anmtemac G-articulated,
imbricated throughout, the apex of V and VI including the spur black, the
remainning portions of the antennze pale. /Vothorax wider than the head.
Legs strongly chitinous and  infuscated, Addomen with one central, two
lateral and two marginal black patches on each of the first seven abdominal
segments. Cormcles black, strongly imbricated throughout the entire length.
Canda dusky. Ovipesitor pale, long and telescopic.
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The length of the body ... ... .o ... 1.7 J IW s i poiy B ke 52 ) 0.2

The greatest breadth of the abdwmen ... 06 | Vo e 017

The lengths of the antennal articles: : VI, the base . .« v oo ... G
FIRTERS  oi5 kel ‘oln | hudl B o 0.4 ! \'I' IBE DU ¢or 34 con vei ane 02

7. Tuberculatus kashizvae (MATSUMURA)

Myseeallis Anhive -« MATSUMURA, A List of Aphid. Jap,, Joor.
Coll. Agr. Tohoku Imp. Univ. Vol, VII, pt. 6, 1917.

Alate viviparous female (Fig. 5).

Body greenish yellow. Head and thorax dusky to black. Lyes  red,
Simple eyes black with black margin. Vertex with a pair or two of tubzrcles
bearing a long bristle, Antennae G-articulated, shorter than the body ; I and
IT throughout and the apices of I—V1 black, the remainning parts concolourous
with the body, without prominent long hairs; III subequal to the sum of
IV and V taken together, with 1—8 circular sensoria ; V shorter than IV, with

an apical sensorium ; the filamental portion of VI about 2 times as long
as the base. Wing cvenation normal. Stigma along the subcosta with a
crescentic black macula. Fore, mid, and hind Zgs concolourous with the body,
lund legs black throughout, with the base of the femur pale. Abdomen with

3 pair of black tubercles and marginal large maculic. Cormicles black,
concolourous with the body.

Host plant : Nara (Quercus dentata Thunb, Q. serrata Bl,, Q. glandulifera,
Bl,)

Measurements in millimeters :

The length of the body ¢ oo o . 12 The lengths the of femora:
The greatest breadth of the abdomen . 06 fore oo v v i sl e w03
The length of the fore wing v oo .. 22 MOElE o v W e W s A
The greatest breadih of the fore wing ... 02 hind ... .. e s s e s D4
The lengths of the anteara! articles: The lengths of the tibiae:
SRR et 00 Bt L ke mn 0.4 | FORE soo  cor  sen cos sup am e OB
[Wss e ol 5% 3 L] IAMEE: o S e et vl b
Wasir, s’ S0 i Tpdiohs” oA I ISP ORGSR R | ST L
VI, the bise o -« .. .. <. 02 | The length of the comnicle . . ... o1
VL ARG SPUE ¢ov coe win  win e 025 ’

- — _T“'h:-l_--_‘_ e
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Apterous viviparous female.

Body oval, with long hairs, green or light. Head between the eyes
almost as broad as long, with some pairs of long hairs in front, dusky.
Antennac arising from the sides of the head, 6-articulated, shorter than the
body ; I, and II entire, apices of ITT, IV, and V, and the middle portion of VI
infuscate, the remainning parts concolourous with the body ; T about twice as
long and broad as II; II almost as broad as long; III the longest with
2 or 3 long hairs; IV slightly longer than V, with about 2 long hairs;
V nearly twice as long as the base of VI, with a single subapical senso-
rium in addition to 2 or 3 hairs ; the spur of VI more than twice as long
as the base. Eyes red. Thorax infuscated. /¢y moderately long, the apical
portion of the tibia and the entire tarsi including claws infuscated, the

remainning parts being concolourous with the body, Abdomen with black

dorsal maculae. Cormicles subtruncate, wider at the base, black throughout.

Canda indent, hairy, concolourous with the body.

Measurements in millimeters :

The length of the body <+ <+ <« o 1,3 | The lengths of the femora:

The greatest breadih of the abdomen . 07 fore oo oo we s e e e 03

The lengths of the antennal articles: middle .. 0 e e 03
T <0 o sie se wee e =+ 03 11 T e - & 4
IV ose see aee wss wes e s 03 | The lengths of the tibiae :
W asa wae wet der sen et eid- A3 fOre sos v i s s e e OGF
g ey < I LT Y I e o AR iier seel ARG
VI, the spar ... ... v ees e O3 hind ¢ +ee B ¥

Male.

Body small, with a few long hairs, greenish. /ead and thorax black.
Compound cyes black. Simple eyes blackringed. Antennae of G-articles,
apices of IIT, IV and V, and VI including the spur black, the remainning
parts concolourous with the body, III the longest, longer than VI; V shorter
than 1V ; the filamental portion of VI about 1§ times as long as the base.
Number of antennal sensoria are as follows: IIT, 30, VI 14, V, 10. Fore
and middle legs, with the exception of black tarsi including claws, green ;
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hind legs for the most part black, hairy. Iing wenation normal but the
stigmal vein is often obscure or faint. Stigma with black crescentic portion.
Abdomen with black maculation and 3 pairs of tubercles, Corwicles, randa

and cercr black.

Measurements in millimeters :

The length of the bedy ... ... ... .. r2 VI, the spur ... .o . v . 003
The greatest breadih of the abdomen ... 066  The lengths of the femora :
The length of the fore wing .. ... .. 2.2 f® +vs o6 i ses wr aes eer 3
The greatest breadth of the for: wing ... 08 middle ... .. ... .. .. 038
The lengths of the antennal articles: hMod ... ... e pexc Bap L aee oy, OB
OI -+ e we we wee wor w03 The lengths of the tibiae
PR i Ry
4RO TR S LR TRy e
VI the base ««« ... ... 0 .ot hiad <. .. gia, aiv vamy o5 abs

Oviparous female.

Prevarling color light yellow with smoky superficial marking. Zres black
with red rim. Vertex with about 6 long hairs, Antennac G-articulated, I,
and 11 slightly, the apices of III, IV and V as well as the middle and the
filamental parts of VI black, the remainning parts concolourous with the

body. Femur and tarsus slightly dusky, the remainning parts green. Cormicles
black. Cawda green or yellow.

Measurements in millimeters *

The length of the body . .o . .. g3 The lergths of the femwna ;

The greatest Lreadth of the abdiren ... o8 fO1€ - v sov wes G s e O3

The lengths of the antenna! articles : i mid;j!._- TSR S Ul e, B Y
I 6% Bhe (it Bl  tea wad e o4 | BIBR. <s¢  vee ver sae wes wee e 08
IV see cve G we s s e 03 The lengths of the tibiae;
VAol 35 B A iy i R B0 A5 Gk e i fake S i ek
VRIS i vt s i b | T OO S PR s
VI, the spur . e e ae e OUS hind ... ... sbe “ade wini adee wae' B

8.  Tuberculatus guercicola (MATSUMURA)

Acantiooddlis guercicols MATSUMURA, Joue, Coll, Agri,,
Sappom, Vol VII, pt. 61917,
Mysocollss quercienlc TAKAUASHI, Aphid, of Forirsa, pi. 2, 1923

w ST e s B s
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Alate viviparous female.

Body greenish. Antennae G-articulated, much shorter than the body,
with many slender hairs, the apices of III-VI infuscated, the remainning
parts pale or yellowish; IIT the longest, with about d circular sensoria in
a row; IV and V subequal in length, the latter with the usual apical sen-
soruim, VI as long as IV, the filamental portion and the base of VI
subequal, /ead and thorax slightly dusky. -Abdomen with black maculae,
Cornicles and cauda concolourous with the body. Wings normal with veins
and stigma with narrow smoky areas. legs for the most part pale, but
in well matured forms the hind femur often infuscated.

Host plant: Quercus serrata B,

Measurements in millimeters :

The length of the bdy « w o - 16 | The lengths of the femora:

The greatest breadth of the abdomen .-« o8 fore +o cor e e s s sw 03
The length of the fore wing -+« <o 22 SRR s sisi B e oo iR
The greatest breadth of the fore wing - 07 | hind ... .. e e e s e O
The lengths of the anteanal articles: | The lengths of the tibiae :
IOI oo see s ses s see oo SO fore ... - 06
V o tir ese 45 e s we e 0,28 hind <« 444 - LO
VI, the base -« .« +. .« o011 | The leogth of the cornicle N
Vi, the SPUr «oe oo vor' dae Sev BEAR
Alate Male,

Body greenish, with many long hairs. Aw/ennac of 6 articles, longer
than the body, with many long hairs, I and II black, TII and V black
only at the apex; 11T with about 20; IV about 14 and V with one apical
and another basal sensoria; the filamental portion of VI about twice
as long as the base. IVing venation as in the case of the viviparous female.
legs with the fore and the middle pairs green, the hind one being black.
Cornicles truncate, black. Cawda trilobed, black. Abdomen with a dorsal black

maculation.
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0. Tuberculatus quercenus KALTENBACH
Aphiv guercenr KALTENBACH, Mong, der Fam, Pllanzenlau e, 1843

Aphes guercens WALKER, The Zoolozist, Vo!, 5. 1870.
Calligtern: guereens KOCH, Die Planzenlavse Aphiden, 1855,

Alate viviparous female.

HHead pale, width between the eyes 3 mm. Lyes prominet, black, Heak
short, reaching only to the second coxae, tip slightly dusky. dnfennac pale
except dusky rings near the joints of IIT, IV, V, and VI including the
spur. Article III is provided with about 6 large circular sensoria near the
base, Prothorax pale, smallest width 4 mm; and the greatest width, which
is nearer to mesothorax, 7 mm. JMesotigrax pale, with muscle lobes orange,
width 9 mm. Z¢gs with dusky spot at the base of the tibia; tarsi dusky,
the rest pale. Abdomen pale. Cormicles pale, slightly longer than wide at
base, somewhat constricted at the middle, length about V0.1 mm. Stide pale,
tip rounded, with spines, about .25 mm. long. AAwal plate pale, deeply
bilobed, provided with long spines.

Nymphs, — As far as the writer's observations go,» nymphs of this

species were not shaded with green as in the case of related species.
Measurements in millimeters :

Lﬁ!\,“’th of the [njy ses  war  sws  sss  ses 223 ;“'i"i-: CXPANMIE vor  von won wen was wi e 30

The greatest width of abdomen .. .« ... 10 | Length of the cornicle - v v v L0

10,  Callipterous duricola ( MATSUMUKA. )

Nigpocrline Buricole MATSUMURA, A list of Aphid Japan, in: Jour. Coll, Agr,
Tohoku Tmp, Univ, Sappora, Vol, VII, Pt 6. 1017,
Calliptorns Luviendn Haker, Gen, Class, of lHenip, Fam, Aphid, in:
U. S. Dept. Agr, Bull. No. 826, 1920,

Alate viviparous female. (Fig. ).

body pale with greenish shade, presenting a checkered appearance.
Head and thorax somewhat infuscated. Intennae 6-articulated, apices of I11-
w VI infuscated, the remainning parts concolourous with the body; III the
~ longest but not so long as IV and V taken together, with a few hairs
<and about 6 circular scnsoria; IV and V subequal, the latter with the

a

usual apical sensorium; the filamental portion and the base of VI subequal
in length, Legs for the most part not infuscated, [7ngs lacking the radial
sector in the fore wing, stigma and veins bordered with smoky areas.
Abdomen with about 3 pairs of black tubercles but no maculation on the
dorsum. Cormicles truncate, dark. Cawda bilobed, slightly dusky.

Host plant: Kuri (Castanea sativa Mill.)

Apterous viviparous female.

Body oval, with long hairs, infuscate or orange vyellow, Head inclu-
ding the eyes somewhat broader than the prothorax, with about two pairs
of long hairs on the vertex. Lyes red. Anwtemnac of G-articles shorter than
the body; III the longest, with some 6 or 7 long hairs arranged mostly
on one side; 1V slightly longer than V, with two long hairs; V and VI
including the spur subequal in length, the former with about 3 long hairs
besides a single subapical sensorium and the latter a group of sensoria
at the junction of the base and the spur; the spur much longer than the
base. Zegs with short hairs, the apical portions of the femora and the
tibiae including the entire tarsi and claws infuscated, the remainning parts
concolourous with the body. Zhorax and abdewen infuscated. Cormicles
subtruncate, black. Cuwde indented, infuscated, with a few pairs of long
hairs.

Male.

Ground colowr of the body green with black superficial maculation.
Head wider than long, the area between the eyes narrower than the pro-
thorax, with a couple of long subcapitate hairs in front. Zres dark red.
Ocelli prominent, margin being black, Amternae G-articulateds about as lonyg
as the body, imbricate and infuscate; I, the broadest; 1I longer than

wide; III narrower in diameter than the two preceding articles but

decidedly longer, provided with about 50 circular sensoria distributed irre-

gularly throughout the length in addition to some long hairs, imbricated
near the apex; IV very slightly longer than V, imbricated, with about 16
small circular sensoria irregularly located and 3 inwardly directed hairs; V
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and VI entire subequal in length, both imbricated, the former with about
17 small sensoria beside a couple of hairs and the latter about 5 sensoria
On the basal portion in addition to a regular group at the junction of the
two parts. /roboscis short, not reaching the second coxae, terminal article
infuscated. /egy moderately stout, apices of the femora, tibiae and tarsi
including the claws infuscated, the remainning parts being concolourous with
the body. Ilings moderate in size; venation normal except the fact that
the stigmal vein is usually absent; veins dusky with smoky borders ; stig-
mata infuscated. 1Adomen with dorsal, lateral and vental patches of black,
from which subcapitate hairs arise. Cormicles, canda and awal plate infus-

cite. Penis long, dusky, slightly imbricate. Craspers black, hairy and porous
on the inner surface.

Measurements in millimeters :

The length of the body ... ... ... ... 10 VL the spar ... .o . ... 01§
The greatest breadth of the abdomen .- a4 | The lengths of the femara :
The length of the fore wing ... ... .. 22 fore ... ... v wh e s 0,20
The greatest breadth of the fore wing -~ 08 middle ... ... .. . . .. 020
The lengths of the antennal articles : | hind ... .. 14 ike 4e e e D38
M e o oo wo v wo o 045 | The lengths of the tibia:
I dea Lsii W TR TR - ¥ {3 RS Rl e R I e S 0.0
WS e PUE Ldad) st Tdeoi nr ERS middle - e e s e -e 08
DL AR BalR & ot ovr s et B30 hlndl vor aer ne e iings o o B

Apterous oviparous female.

Body oval, with long hairs, orange yellow, the only infuscated parts
being the tip of the proboscis, antennal articles beginning from the apex
of IV on to the tip of VI, apices of tibiac and the entire tarsi including
the claws, and the cornicles. fead, thorax and abdomen with patches of
infuscate maculas on the dorsum. .dmfennae very much shorter than the
body, G-articulated; 1IT the longest, with about 3 long hairs; IV and V
subequal in length, the latter with a couple of long hairs besides a
single subapical sensorium, the spur of VI quite as long as the base, with
@ group of sensoria at the junction of the two parts. Zegs short and stout :

hind tibiae much flattened with numerous circular sensoria. Cormicles sub-
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truncate, infuscate. Cawda indented, concolourous with the body.
Measurements in millimeters :

The length of the body -« .. .. ... 1.0 VLIS M i boe “hok fads oo 08
The greatest breadth of the abdomen ... 0.7 | The lengths of the femnra :
The Tength of the fore wing .« -« ... 22 L T X 1 -
The greatest Lreadth of the fore wing .. 09 middle ... .. o e e w05
The lergths of the antennal articles: bind .o ¢ w0 s e e w020
0T o wo o e e v v 0,32 | The lengths of 1he tibise:
BV v oo wes bes wse ape s GLATE JOUE ooe ves  wee Was wabd (Saal wwn o35
Wiecow mas, vuans wus “ory st sab SRR BRI Sass' it weaililanel ik res 0.15
VE G Dage o+ o it 6 5% GO0 M e 55 e bt A A

1.  Zwceraphis betulifoliae Smixy,

Euceraphir betwlifolioe SININJI, Tokin Zoal. Mag., vol. 34, p. 730.
Alate viviparous female (Fig. 9).

body oblong, moderate in size, light green or yellowish, with head
and thorax black or at least dusky. Aw/ennae nearly one and half times as long
as the body, 6-articulated, with very few short hairs; I nearly twice as
long as and one and a half times as wide as II, with a couple of short
hairs, from dusky to black; 11 longer than broad, with two or three hairs,
the colour of 15 TIT longer than either 1V or V but not quite so long as
VI including the spur, the basal as well as the apical portions black, the
remainning parts the colour of the body, provided with about twenty oblong
sensoria arranged in a row on the basal black portion; 1V slightly shorter
than V, imbricated, the apical half infuscated; V decidedly shorter than VI
including the spur, imbricated, distal half black ; VI imbricated and infus-
cated throughout ; the spur nearly twice as long as the base, imbricated

and black throughout, with a single group of sensoria at the junction of
the two parts. Zyes dark red, almost black. /reboscis reaching beyond the
second coxae, beyond the Z2nd joint infuscated. 7horax wider than the
first abdominal segment. ings large, with veins dusky. Legs infuscated
excepting the basal part of the femur, hairy. Corwicles subtruncated, more
than twice as long as broad at the base, imbricated and black. Cawda
trilobed, furnished with long hairs, the colour of the bedy.
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Measurements in millimeters :

The length of the body o« o o - 21 W oo vee oos eae wer ase enifhl

The greatest breadth of the abdowen .- o8 Woves o amn s Bae e v O3

The length of the fore wing s v o 27 [ VL0 D0t o2e- i won ove et

Tue lengths of the anlennal articles: | VE QR SIS = o soe sad s Gk
M L il i ol b Sl

Apterous viviparous female.

Bedy oblong, furnished with capitate hairs, light green. /Head including
the eyes as broad as the thorax. Lyes dark red, almost black. Anfennae
Jonger than the body, G-articulated; the apical portions of all articles and
the middle portion of VI infuscate, the remainning parts concolourous with the
body; 111, IV, V and the spur of VI subequal in length; the base of VI less
than half the length of the spur. Legs stout with rather a few hairs the
apices of the femur and the tibin as well as the tarsi and claws infuscate,
the remainning parts concolourous with the body. Addemen wanting dorsal
black maculation. Cormcles subtruncate, wider at base and apex. Cawda
slightly indented. .Imal plate knobbed, concolourous with the body.

Measurements in millimeters :

The length of the body -« +o v .o 16 V) the spur ««+ «v v wee o 06
The greatest breadth of the abdomen - a6 , The lengths of the femora:
The le-gth of the fore wing .+« < 36 | BB 05 o0 B sie 54 wia ! sirldB
The greatest breadth of the fore wing .« 1.3 | middle ... v s e o e 0F
The lengths of the antennal articles: | MR v scs os W ser  esv we B9
Ml v e vd v ve e e 1D i The lengths of the tibiae:
W ooe i ™ ans deb e e ke OB | JOLR oco o0 see cie wes e e 1.3
,+ < SRR (U IPICHMR Y I o M 5 || middle s e i cae si e 38
VR e Bl iat i 4 N o B2 1 T RS U SR R e T
Male.

Alate.  Body clongate, from light green to almost yellowish. /Head
very wide, with ocular tubercles projecting backward, with some long hairs
in front, infuscated. Zves dark red, almost black. Three acells prominent.
Antennac arising from a pair of slight frontal clevation, 6-articulated, very

much longer than the body, imbricated with the exception of I, II and 111 ;
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without prominent hairs, infuscated throughout ; 1 nearly twice as wide and
long as 111, with a long hair directed inward, greater in diameter than 111;
11T the longest with the exception of VI including the spur, with about
44 oblong sensoria distributed throughout the length; IV and V subequal
in length, or the former a little longer, the former without and the latter
with a large oblong sensorium in place of the usual one; VI slender with
the filamental portion nearly 3 times as long as the base, provided with the
usual group of sensoria at the junction of the base with the filament.
1horax wider than the head or the abdomen, /rodoscis reaching the second
coxae, apical joint dusky. Zegs long, hairy, infuscated for the most part.
IWings long, with the venation normal, or often the basal portion of the
third oblique obscure ; veins dusky, at tips as well as the distal margin of
stigmasmoky-bordered.  Abdomen with a central band of black maculae.
[Lateral tubercles and cormcles black, the latter being imbricated, wide at
base. Cawda and the anal plate dusky. Ventral craspers black, hairy and

porous,

Measurements i millimeters :

The length of the body . .. «. o 16 The lengths of the femora:

The greatest Lreadth of the aldymen .. 03§ fore - o e an s we e 1,3
The length of the fore wing .. < ... 38 middle . 0 sr e e e 08
The greatest Lreadth of the fore wing - 1.1 hind <. w0 wv we e w09

The lengths of the antennal articles: The lengths of the tibiae :

I ses S 3w sias 9 s RO fore --- « eve ¢ o+ 12
B con linn Toedi vheethe ies mewrdkM middie - v v e s e 13
Vorn i i see e w8 | BIBA s sos  see are een s ese B2
VI the hase .- ++ v - +er O3 l The length of th: cmcle -« -o v LI§

VL the spue -+ v v e o 10

Oviparous female.

Body oval, with a few bristles, light green or almost yellow. fHead

with a pair of long bristles in front, dusky. Awfennae arising from a pair

of prominent frontal tubercles, very much longer than the body, 6-articulated,

imbricated excepting articles Il and the basal part of 111, infustated throu-
ghout, with but a few short hairs; I the broadest , broader than long; 1I

— et comine: S—
"
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somewhat longer than broad; IIT the longest with the exception of VI
including the spur; IV and V subequal in length, the former without, and
the latter with a single apical sensorium near the apex; the spur of VI
nearly 6 times as long as the base. Zyes black with a red margin. /rodoscis
reaching the second coxae, apical portion of I and the whole of III infus-
cated. ZLegs long, for the most part infuscated in the adult. Abdomen
without dorsal marking, Cormicles subtruncated, widest at the base, reticu-

lated and infuscated throughout. Canda slightly dusky.

Measurements in millimeters :

The length of the body <. -oo oo o 1.8 | The lengths of the femora
The breadith of the body ... - 07 | fore «« v e s s e e O
The length of the fore wing -« <o .. 3.7 IS  Ave v W T een | kB
The greatest hreadth of the fore wing «- 10 hind .. - R L P E s 2%
The lengths of the antennal articles : . The lengths of the tibiae:
BE ol as ot i e e e B i 250 bttt T ke s
IVIRE i Bt i sse LRI DS F ol ove s il sad imt Lossdun
| | T SO S G WU |« T 0.5 Ring «se sis wve  wvy  wes  swe  wes L3
VL the bas¢ -« .. v v oo O3 1 The lergth of the comiele ... ... ... 02

VI the spur .. ... o o o 10

12, FBuceraplus betulicola KALTENBACH.

Apkir betuicola KALT. (9 , WALKER, Zoologist, 2000, 1842,
Callipterus belwioe KOCH, Die Pllanzenlausc Aphiden, 1855,
Coliperns betulicola RUCKTON, Mong. British Aphid. 1885,

Alate Viviparous Female (Fig. 10,

A beautiful form. The growmd colowr of the bedy pale. Head dusky,
broader than long, width including the eyes about 0.4 mm. Beak rather
stout. .Infennae G-articulated, apices of III, IV, V and VI including the
cntire spur black, the remainning parts pale. There are about 8 circular
sensoria on III. This number varies with the species e. g., 8.8;99; 88; 7.7;
etc. [Yathorax broader than the head including the eyes, dusky with
marginal trim of black. 7horax dusky with muscle lobes bright amber in
colour. Abdemen pale, usually, however, with one central broad transverse,

two sides, and two marginal dorsal patches of black on each of the first

= el Bl ™
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seven segments. Cawda dusky. Cornicles black.
Host plant: The paper birch.

Measurements in millimeters :
The Jeagth of the body 29 | VI, the spur <o .o T
The greatest breadih of the abdomen ... ag - The lengths of the femora:
The length of the fore wi:g e 43 | fore o e ie e ae e e 0,5
The length of the hind wing . .. 29 i middle «« «e v o s w08
The lengths of the antennal asticles: | hind - o N S g

LRI #os oo oo abe beel wse  wee KR ‘ The lgr%ﬂ“ of the tibia:

W S48 ®as  ese  SNe ese sae  ssa n.s & ft]n $56  *3r  war  s4%  aER HEP  w4e ﬂ9

I
Ve see wie wee vee 0 s 08 | middle <« v i e e e 09
VL5 tiec lasg:c¢ v oo oo 4 O3 l IR 455 ses seb  sse -ase see v KB

Male (Fig. 11),

Winged. Zody long and slender. A beautiful specimen. Length of the
body including the caude 2.6 mm. Growmd colour of the body pale.
Head and thorax black. Eyes prominent, black. Acak three-articulated, apical
article black. The width of prothorax 0.6 mm. and that of mesothorax 0.7
mm. Abdomen with 6 median bands of black, one on either side of the
abdominal segments 2.7 inclusive, the fourth being the largest. Legs
dusky, apical half of the femur and entire tibia black. Anfennae black
throughout. There are about 62 sensoria on IlI, none on IV, 15 and a
single terminal one on V, and a group of about 5 on the apical part of VI
Canda and cormicles black. Gemital protuberance pale. There is a pair of
ventral cerci or claspers on the ventral side of the penultimal abdominal
segment.

Measurements in millimeters

The length of the body -0 v v b 26 VI the base -+ ¢ s ce  an 0.3
The greatest breadth of the abdomen ... 07 VI, the spur «« <« v v 02
The length of the fore wing - ... ... 38 | The lengths of the femora:

The greatest hresdth of the fore wing - 10 fore «eo e we e e v v 08
The lengths of the antennal articles : middle . e.5
B el than aimdvre | g et Rind . v, Aol Feite b2 AR
VI ««« o e wv we v wo @6 | The lengths of the tibiae:
V oo s e v s i e 08 fore «««. v i i e e 00
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middl: . e 0.9 higd - v cor wee e e we RS

13.  Neocalaplis magnoliae (Essic and Kuwaxa )

Cirlaphis magneiise ESSIG and KUWANA, Aphid, Jspar, Proc. Cal.
Acad. Sci. gth series, Vaol. VI, pt. 3, 118,

Alate viviparous female.

Rody green. Head and thorax slightly infuscated. .Intennae of 6 arti-
cles ; apices of 1II-VI, the middle part of IIl and the filamental portion of
V1 black ; the remainning parts concolourous with the body ; 111 the longest,
but not quite so long as the filamental portion of VI, with about 14
circular sensoria on the basal half; IV and V subequal in length, the latter
with the usual apical sensorium ; the filamental portion of VI about 5 times as
long as the base. Fore wungs lacking the radial sector veins and stigma
bordered with smoky arcas. Aédemen without black maculation on the
dorsum. Cormicles and camda concolourous with the body.

Host plint: Kobushi (Magnolia kebus Tuuxs.)

Measurements i millimeters :

The length of the Lody e e 1§ | The lergths of the femora:
The greatest breadih of the abdomen .. 06 ( Bl ia s ibet V' aee wse e B8
The length of the fure wieg oo 200 2 middle -« - v e e o 0f
The greatest breadth of the fore wing -+ 0.8 | hind v - w6 e s e e 08
The lengths of the antennal articles ] The leogths of the tibiae :
) TR o 28 & rean e ‘ PR CROTEL <O SRR TRy g
\ 5 R o | MURELR" 55 ard vesmm risn rean okl
, b e e aie B0 ; hind o+ s Sl TR Bl et LSl
VI, the base 0.0h ‘ The length of the coricle o o - DI§
VI, the spur - * 060

Apterous viviparous female.

Light green or yellowish. ZSody elongate, with long capitate hairs.
Head b:tween the eyes almost as long as broad, with tuberculated hairs
in front. Anfennac G-articulated, longer than the body, without prominent
hairs ; the apices of ITl, 1V and V and the middle part of VI including

the spur infuscate, the remainning parts concolourovs with the body ; l
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almost twice as long and broad as I; II slightly broader than long; 11l
the longest except the spur of VI; VI much shorter than V, the latter
with a single circular sensorium near the apex and nearly twice as long as
the base of VI which is but one-sixths as long as the spur. Lyes dark red.
Proboscis veaching the second coxae, tip slightly dusky. Legs stout, concos
lourous with the body except the base and apex of the tibla and tarsi
including the claws, all these parts being infuscate. Abdomen without any
black maculation on dorsum. Cormicles subtruncate, concolourous with the
bedy., Canda indented, hirsute, concoleurous with the body. mal plate
knobbed.

Oviparous female.

Apterous,  Body elongate, spindle-shaped, with long subcapitate hairs,
light green or almost yellow in the mature forms, with some pairs of long
hairs in fronts between the eyes nearly as wide as the prothorax. Ocells
three in number prominent. Anfennae longer than the body, the apices of
L IV and V and the junction of the base and the filament of VI infus-
cated, the remainning parts being concolourous with the body ; 1II longer
than 1V, without sensorium; IV and V subequal in length, latter being
provided with the usual sensorium near the apex; spur of VI nearly 7 times
as long as the base. [egs rather long, basal part of the tibia and tarsi
including claws slightly infuscated, the remainning parts being concolourous
with the body. Abdomen without any dorsal black macula. Ci ormicles subtruncate,
light green. Cauda concolourous with the body, furnished with many hairs.

Ovipositor telescopic, yellowish.

Measurements in millimeters :

The length of the bedy - - <o o L7 The lengths of the fomora:

The greatest breadth of the abdogen .. oS | fore o o RE  Gineh ke sinat AR

The lengtls of the antennal articles: x middle - o« v s e - O4
IEL i Gas s, haa 5% ser 06 D8 bl s caps sen tise aes  eie vk IS
| .. .. 040 @ The lengths of the tibiac :
P e sk ) NG | Gae® v s s I A
V]' the base - 008 middle - - cer ser e e O
VI tke spur - - e OB hind . o S0 Bk ML i




14,  Neocalaplus magnolicolens (TAkAnAsHY)

Calaphis magmolicolens TAKAHASH]T, Takahashi Chosaku Shu, No, 1, 1919,
Euceraphi: mamolic SHINJI, Dobutsugikuzasshi Vol. 35, 1923,

Alate viviparous female (Fig. 12).

Body oblong, with a few hairs, green or pale. /fead between the cyes
almost as long as broad, fves red. Anfennae arising from a pair of tuber-
cles, nearly one and a half times as long as the body, apices of I11, IV, and
the base of VI infuscate, the remainning parts concolourous with the body ;
11 very long, but not so long as VI including the spur, with about 14
circular sensoria situating mostly on the basal portion and arranged in a
row; IV and V subequal in length, the latter with a single subapical
sensoria ; the spur of VI nearly 7 times as long as the base. /[roboscis
reaching the second leg, with a few short hairs, slightly dusky. Prothorax
narrower than the head including the eyes, broader than long. All thoracic
parts slightly infuscate. Jegs long, with short hairs, the apices of the tibiae
and tarsi including claws infuscated. Wings hyaline; fore wings with the
media twice branched ; the hind wings with both the media and cubitus
present, Abdomen without any dorsal maculae. Cormicles subtruncate, Cawda

indent, with some hairs. Awal plate knobbod, concolourous with the body.

Measurements in millimeters @

Tie length of the body . v e i 16 VL the spur ««« v v w0 . 08
The greatest breadth of the abdomen ... 0.6 | The lengtls of the femra:
The leng:h of the fore wing ¢ o . 28 B o0, Jaot e e Hoan' oo Fadnid
Tle greatest | readth of the fore wiog -« 08 IS o vt e v aas i 008
The lengths of the antennal articles : hind «c vo ws e v e v 00
I e o o v see e o 0,68 | The lengths of the tibis :
| e T ¥ { - { fO€ oo tvt tee wee see wse «s OO
Vaos. sas s am g 5o svih@D ‘ middle -« 0 v eee e Qg
\‘[' Bl BBE seir 358 wps’ e e o.15 ! hind oo d4s B6n aes s am am 1.3
Male.

Body elongate, with a few hairs, light green, Head wider than long,
between the eyes being nearly as wide as the prothorax, furnished with
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a pair or two of rather strong hairs in front, infuscared, Zyes dark red,
almost black. Three oscelli prominent. Antennae longer than the body, 6-
articulated ; I and II slightly infuscated ; 11I longer than any of the two
following articles but very much shorter than their sum, provided with
about 14 large ovoid sensorii arranged in a row, imbricated near the apex;
IV and V subzqual in length or the former a little shorter, both imbricated
throughout and infuscated at the bases as well as at the apices. There isa
large oblong sensoria near the apex of V; VI imbricited and infuscated
throughout, with a group of sensoria at the junction of the two parts; the
filament about 6 times as long as the base. /roboscis reaching the second
coxa, apex dusky. Il7ngs rather long, hyaline with the stigma brownish.
Thorax dusky. Legs rather stout, apical portions of femur and tibia, basal as
well as the apical portions of the tibia, tarsi including the claws infuscated,
the remainning parts being concolourous with the bedy. Abdomen elongate,
light green with central patches of black on each segment. Cawda and
cornicles light green. Ventral craspers infuscated, hairy and porous.

Measurements in millimeters :

The length of the body <« . v s 1§ | VI, the spur . v v see 07
The greatest breadth of the aldomen ... o4 | The lengths of the femora:
The length of the fore wing ... «. .. 25 B (06 hairy was ooh el espiinnd G4
The greatest breadth of the fore wing - 0.7 middle v 0 e s s 0 0,35
The lengths of the antenral articles: hind ..« . sor e, sss a8 31 O
MI civ v vir o 000 aee oo 0O The lengths of tle tibiae:
IV v cer oir e ee s e 03 | fORR +o5 ose 33+ bas ser  ase vee 09
R S I T X MIMIR. o v s see ase  wis QF
VI, the LT YRR ST N e 0,15 Bind oo o0 e cie wrm wie v 0O

Oviparous female.

Apterous.  Dodr clongate, light green except the cyes which is red.

HHead between the cyes narrower than the prothorax, with a few hairs in
front. Awtennae longer than the body, 6-articulated ; 111 large, longer than

[V, but decidedly shorter than the sum of 1V and V, without prominent
hairs or sensorium; IV and V subequal in length or the latter slightly

-3
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longer and with a single apicil sensorium ; the base of V1 about 4 times
as long as the base, with a group of sensoria at the junction of the two parts.
Nbdomen without dorsal maculae. Cormicles subtruncate, concolourous with

the body. Canda and the anal plate light green.

Measurements in millimeters :

The length of the Lod) SO 20 | The lengths f the femora :

The greatest breadth of the abdomen o8 *| fore ... o . vir aey  wve EAAD

The lengths of the antenrval articles : midd e - 0,25
1 st | hind . el s B o
v . | 031 | Tie lengths of the tibise :
- o e 0,38 {rre g . e O
V1, the base - e eee OL18 middle - e we ene e 07
V1, the spur 090 | hind o o e e e 1.1

15,  Therwaphts shinae Swix)

S hevaonpkar thimne SHINIL Dolutsupakuzasshy, \;-:I. 16, 10924,
Alate viviparous female.

Dody clongate, sides almost pararell. Head with a couple of short
hairs in front, lateral margins b'ack. FEves red. Ocell: prominent with black
rims. slnfennae longer than the body, G-articulated, | and Il entire, the
ba<al half of T and the apices of III, 1V, V and the middle portion of
VI black ; the remainning parts concolourous with the body; 111 the
longest with the exception of VI including the spur, provided with about
14 oblong sensoria arranged almost in a row on the basal half; 1 and
\'" subequal in length, the former being without and the latter with but
a single circular sensorium near the apex; the base of VI much shorter
than V or the spur, with a group of sensoria at the junction of the two
parts. Prothorax rather long, but not so long as it is wide, lateral quarters
black. AMese-and meta-thoracie portions infuscated. Z4gs rather short, no part
being infuscated. Fere wvimgs stout, hyaline with no radial s<ector present;
11 but once branched; area between the costa and subcosta, lower half of
the stigma and the apices of veins together with the wavy area between

the veins smoky ; veins infuscate. Addomen without any dorsal macula of

T e —————————— Y
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black. Cormicles subtruncate, about twice as long as wide at base, concolous
rous with the bedy. Cawda deeply gulfed in U-shape. <Inal plate knobbed,
concolourous with the body.

Measurements in millimeters :

The length of the body ++ ++ s o 1.2 | The lengths of the femora:

The greatest breadth of the abdomen - 04 | R LI I S
The length of the fore wing = s -~ 18 A R e A
The greatest breadth of the fore wing - 06 | Rl vie -5 i wee lue Wik abv IS
The lengths of the antennal articles: The lengths of the tilnae :
R ose i Vv em . dei e wes DD fOIB 41+ bor  ses ase ssi B 4ee O\8
VI css s coe o wow vea  ++ D28 middle v ¢ st sse aes e DO
V oo wde san ses ese see  os 0,30 hind e oo T I e ¥ -

VI, the base -+« < 42 o« 0,30 | The lecgth of the cornicle ... - - Q1

‘F'i the SPUT soe sve ser see 400 ﬂ,_’o |

Male. (Fig. 13).

Body elongate. revailing colonr light green. Head with a couple of
short hairs in front ; between the eyes broader than long, but not so long
as the breadth of the prothorax, black all over except the posterior
margin. Fyes red. Ocelli with black rim. Antennae G-articulated, longer than
the body ; T and 1I entire, the apices of 1II, IV and V, and the middle
portion of VI besides the basal half of III black, the remainning parts are
of the same colour with the body ; III the longest with the exception of VI
including the spur, provided with about 16 oblong sensoria arranged in a
row ; IV and V subequal in length, the former with 4 and the latter with
4-G sensoria besides the usual one situating near the apex; the base of VI
shorter than either V or the spur, with about 2 oblong sensoria in addi-
tion to a single groupe at its junction with the spur. Frofosers reaching the
second legs, apical joint infuscate. /rothorax long but not so long as wide,
lateral margin black, the remainning portion being concolourous with the
body. Wings rather short and bread ; radial sector wanting; front margin

beginning from the base to the stigima, apices of the veins and the wavy
arca between the veins smoky. Hind wing with both cubitus and media
present. legy short, no portion being infuscate. » 1odomen without the dorsal
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black maculae. Craspers hairy, porous and infuscated. Cormcles subtruncate,
about twice as long ‘as it is wide at the base, concolourous with the body.
Anal plate knobbed, with a few pairs of bristles. Canda cleft into U-shape,

concolourous with the body.

Measurcments in millimeters :

The length of the bady + 10 | The lengths of the ferora:

The greatest hreadth of the abdomwen .- 0,35 FBBE vl ath< e was . Dwse Jesd. kke DN
The length of the fore wing - v v 19 | ptldale o+ oo s i eee see LIS
The greatest breadth of the fore wing - 07 Rind sse cor e oo 510 aer a0 DS
The lengths of the antennal articles: The lengths of the tibiae:
1y RN e S R el Badl v ivor oo o &8 L Yo atE
IV 260 sos vie e spe wee e 028 middle «: o0 h e e e O
TR R e s G MBS A Sud S0 aah | dagr oied iR
VL the base - -+ -« + - 030 | The length of the cymicle .- <« o O
VL tte spar ... o «s e e 0,28

Apterous Oviparous female,

Prevailing colour light green. Fflead between the eyes narrower than the
prothorax. Fres dark red, almost black. Ocel/i prominent. Fody with strong
somewhat capitate hairs. [roboscis reaching the base of the second legs,
apex infuscate. Antennac slightly shorter than the body, light green in
colour ; III the longest with imbrication near the tip, V slightly shorter
than the base of VI imbricated and the tip black, with an usual circular
sensorium near the tip; VI imbricated and black throughout; filamental
portion and the base subequal in length, both measuring 0.02 mm. Jegy
for the most part light green with the apex of the femur and tibia including
tarsi black: Hind tibia incrassate and with numerous scnsoria, Abdomen

without black dorsal maculac. Cawda and rormicles concolourous with the
body.

16.  Symydobius KFabae (MATSUMURA)

Vesacaliiy Aabae MATSUMURA, A List of Aphid, japan, Jour, Coll,
Agr. Tohoku Tmp, Univ. Sappora, Vol. VII, pt. 6, 1917.
Fuceraphts fapomica KUWANA and ESSIG, Aphid. Jajan, Prec, Cal,
Acad. S:i. gth series, Vo', VI, pt. 3, 1918,

Alate viviparous female (Fig. 14).

Dody dark reddish brown. /Head and therax infuscated. Anfennae of
6 articles, infuscated, much hairy ; 11I the longest, as long as or slightly
longer than IV and V taken together, with about 30 much-elongated sub-
ringed sensoria; V shorter than IV, with an apical sensorium; ths spur of
VI slightly shorter than the base. Abdomen with black dorsal markings.
Cornicles subtruncate, black. Camda somewhat rounded, blaick.

Measurements in millimeters :

The length of the bdy .« . .o v 24 VI the spur e <o w0 s oo QF
The greatest breadth of the abdomen ... 08 | The lengths of the femora:
The length of the fore wing . we v g0 Bl Gde od b v ssed 440 swe OB
The greatest breadth of the fore wing - 1.3 Y ks e in wee w0
The lengths of the antennal articles: hind «« - 0.4
BT o ish ™ gutn e -k ekt dae Bl The lengths of the tibiae :
T S GRS SRR T R~ T VN RS Y
B dui” ode aeh see ws. s e XD A 2 e e Wk s 4 BB
VI the base <.+ o e e we O3 hind coo s ere s ver e e 23

Apterous viviparous female.

Body oval, hirsute, brick-brown. /ead between the eyes broader than
long. Fyes black, with many pairs of long hairs in front. Awfennae arising
from the sides of the head, nearly as long as the body, the apical half of
11 and IV and the entire length of V and VI infuscate; 1 almost twice
as long and broad as II; I scarcely as long as broad; III the longest
but not so long as IV and V taken together; IV and V subequal in
length, the former without and the latter with a single subapical circular
sensorium ; the base of VI somewhat shorter than the base. Froboscis
hardly reaching the hind coxae, stout and infuscated for the most part.
Thorax and abdomen slightly infuscated, the latter with small patches of
black on the dorsum. Zegs stout, the basal half of the front and the middle
tibiae concolourous with the body, the remainning parts black. Cormicles

subtruncate, imbricate and infuscate. Canda rounded, with some 12 pairs
of long hairs, black.
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Measurements in millimeters ¢

The length of the bedy v+« v oo 14 The lengths of the femora :

The greatest breadth of the aldomen ... o8 fore oo s s e e we wu 003
The lengths of the antennal articles: middle ... ... ... v w04
1 e N S S A A YRS R T R "
IV v eee wer see wee wes o0 0,30 | The lengths of the tibiae :
L O G W N WA | F e o 1T 7 S TR - ¥ |
VE 1IN Bl «+¢  bs- soai we w0l SRER o i s B | res et art SAID
VLIRS ape - &) he & SRl | i s - 5o o WY Gl an AR
Male.

Alate.  Zlody elongate, sparingly hairy. Frevatling colonr yellowish brown,
Head wider than long. Lres dark red, almost black. Awfennae longer than
the body, bristly and black; T slightly wider than long, with a few hairs;
IT longer than wide, narrower but not quite so nmarrow as I, with a
few hairs; 11T the longest, nearly as long as IV and V taken together,
with 9 or more long hairs and about 60 or more lirge, mostly oblong, sen-
soria distributed not in a row; TV decidedly longer than IV, with nume-
rous lone hairs (more than 9 visible from one side) but no prominent
sensorium ; IV and V subequal in length, imbricated, the former with many
(about 24) long hairs and 20 small circular sensoria irregularly distributed ;
VI imbricated ; the flagellate portion and the base subequal in length, with
a group of sensoria at the junction of the two parts, Froboscis stout, mode-
rately long, reaching the second acetabulum, infuscated throughout. Zegs
moderate in length, hairy, infuscated for the most part. Thorax and abdomen
with patches of black. C(ormicles, canda, anal plate and claspers infuscate,

very hairy.

Measurements in millimeters .

The length of the Ivdy -+« +v < 20 VI the base . o o o e o8
The greatest breadth of the abdomen - 07 VL the spur <. < v o o018
The lengths of the antennal articles: The lengths of the femora:
NEE de. ot et kel e nat b4 L350 | fORR +0¢ s +ib a9n  ses  ese  aov O
IW 40 vy iy Aaa we less SXED iddle - s b s s e OB
N wi .a du b e i B9 | Bl b6 i Res ' uss mes uie SN
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The lengths of the tibiae : middle ... 0 cr v e e 1O
BOTR sse wss  soe ebs  ees vk v DD hind -+ son  wey.  ten wve ks T

Oviparous female.

Very much like the apterous viviparous female, but it differs in:

1. The darker appearance due to the presence of black dorsal maculation,
and

2. The hind tibia which is much more stout, enlarged and with numerous
circular subsensoria.
Measurements in millimeters :

The length of the body ... . v .o 7 | The greatest Lreadth of the aldwmen ... 06

18. Drepanaplus acerifoliae Tnomas

Dveppanaphis acerifoline. THOMAS, 8th Report of Eat. Hlinnis, 1830,
Alate viviparous famale (Fig. 16).

This is one of the larger forms, beautiful with smoky stigma on the
fore-wings and three pairs of large chitinous dorsal tubercles. Gemeral colour
pale, with black dorsal markings, Head proper t. ¢, /lead exclusive of the
eyes narrower than the prothorax, width between the eyes 0.35 mm. Zfiyes
prominent, dark red. fleal reaching beyond the second coxa, toward the
tip dusky. Apices of [1I—IV and VI including the spur of the anfennae
black. There are about 9 circular sensoria on the basal half of III arranged
in a row. There is also a single group of four sensoria at the junction of
the base and the spur of VI. Prothorax wider than long, pale, width 0.5
mm. Mesothorax dusky. Dorsum of thorax appears intensely dark, being

partly due to the presence of amber-colored muscle lobes below it. Meta-

therax dark, well defined. Zegy rather short, dusky with the exception of

those portions that are turned anteriorly. Abdomen pale. There are three
pairs of blunt tubercles on the abdomen, the first pair of which is the
longest, about 0.9 mm. long and dusky, the second being the smallest.
These are generally pale but often black ; the third pair dusky, 0.2 mm.
long. Cormeles black. Cawda pale.
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Measurements in millimeters :

The length of the body ... . .. .. 21 | The lengths of the femora :

The greatest breadth of the abdomen ... o8 fore ...

The length of the fore wing +v o0 v 34 | middle o+ 0 v wee e e 04

The lengths of the antennal articles : hind «cc o000t i wie w0 e O
M cc wv e v we v e 0,90 | The lengths of the tibiae:
IV orr vv s wne eee am e GUBS | B aie . aht ihes. Sab Pt die b 085
L S o wxe aee s e .80 | A s vie e s ses  +w ODO
Vi the base ++ <« e s w0 OA20 hind «:- <« see ass  ass  ses o 1.0
VI, the spur ... ... <« .o i 0099 | The length of the comicle -+ <. .. 027

Male. (Fig. 17).

(seneral appearance black. /fead black, width including the compound
eyes 0.5 mm. Ocelli prominent, black, HRostrum stout, dusky to black.
Prothorax almost as broad as the head including the eyes, black. Awtennae
black. There are following numbers of antennal sensoria: 111, 80; TV, 28;
V, 11. Thorax black. Abdomen infuscated. There are one transverse band of
black on ventral as well as the dorsal surfaces of each segments. Femur dusky.
Tibia rather long, apical one-sixth part dusky to black, the remainning
part being brown. On the ventral surface of the eighth abdominal segment,
there are bifurcate, black, chitinous cerci. /emis which is surrounded by

the cerci is pale and almost transparent. Cawda black.

Measurements in millimeters :

The length of the body ... . .« .. 30 Il in - Sl el Chdeetur Tat "
The width of the aldomen ... .. .. 07 | T
The lenzths of the antennal articles: | VI, the base.«e v 400 e oo O3

AR coe oo a46 wos aon wes  oue 188 | VI, the Spug «o ++  4ir «ie 0 07

Host plant: Acer saccharinus.

Distribution : urope, N. America, Japan and Korea.

18.  Drepanosiploon platanoides SCRRANK

Aphiz poot moides S THRANK, Famma Boic, Vol. 11, 1801,

Aplis platamoider KALTE KALTENBACH, Mong, der Famil, Planzenlause 1843.
Aphkis platanoides WALKER, Zoolagist Vol. 5, (1870).

Drepanosiphum glatanoifes, KOCH, Die Pdanzenlause Aphiden, 1855,
Drepancsiphum platancides KUCKTON, Monog, British Aphid.

T e i i . — = e il e B e T —— R U— e - . s T et " S
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Alate viviparous female (Fig. 18).

This is certainly one of the larger aphids. fead dusky, width including
the eyes 0.6 mm. Lyes black, Peak stout, not recaching the second coxal
cavity, the apex dusky. Antennae 6-jointed, longer than the body, infuscated
for the most part. Prothorax dusky, width 0.6 mm, Zlorax dusky, width 0.9
mm. Dorsal surface of femora and apical half of tibiae including the tarsi
and claws black, the remainning parts of the leg pale. Cornicles 0.8 mm.
long, apical one-half black, the remainning part pale. Cawda bifurcate, pale.

Measurements in millimeters :

The length of tle body ... .. . . 29 | | B i | St T M oy B

The greatest breadth of the abdomen .- 08 7 g T ST P .

The length of the fore wing <= . ... 46 VI the base -« =« = s e O

The lengths of the antennal articles ¢ VL the spur <« - o e 0 09
BT v6s  ope: o0 5 Bis, w0 wve BB ’

Oviparous Female.

Apterous, Although the ground color of the body is pale, general
appearance of the adult form is dark to black on account of the presence
of a black middle band and two marginal patches of the same colour on
each abdominal segment. /Head and thorax also black. Lyes as in the alate
form, black. Filament or spur of the antenna very slender. No sensorium
on either 1T or IV. Cormicle long, subcylindrical, suddenly constricted near
the apex, apical half black, the remainning part pale. Length 0.4 mm.

Measurements in millimeters :

The length of the body .« wv v o 24 W sis 35 45 o ses 3 so-OB

The greatest breadth of the abdomen ... 08 VL the lase <+ o0 soe wee ae O

The lengths of the antennal articles: V1, the spar ... .. e 2 eor 06
TIL ooe coo asn aae oee oos see O | The length of the c micle < -+ -+ Q4
o L B LT e ST

19. G éa:?op/mﬁs sali-apterus SHIN]I

Chaitophorus sai-apterows SHINJI, Dobutsugakuzasshi, Vol, 36, 1924.

Alate viviparous female.
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Pale or green. Very small form. Awmfennae shorter than the body,
dusky to black ; IIT longer than IV or V, with about 10 small sensoria
besides 4-6 long hairs; IV and V subequal in length; the spur of VI
almost twice as long as the base. Zegs dusky throughout, with numerous

hairs. Abédomen without any dorsal macula. Cormicles and cauda pale.

Measurements in millimeters :

The length of the body -+ o o« 09 | O 56 | fihin S0l T lvis Ve FeoatlN
The greatest breadth of the abdomen ... 06 Sl S h Ceee TS el Sbe e
The lengths of the antennal srticles : DD woe 208 65s aas o e wee D8
I - v v e e wse +p 023§ | The lengths of the tibjae:
TN owe. ons  Wnb. 2 BN | Xin S0 u_.lu fOre oo« v cie cu e s e 0,38
- 300 ETURUER TR ST g, 7 MIABIE o= i e B s <o OIS
VI Ahe DoB <o e aae e s ONDR Y e W Wi Al mve s 8K
VL tbe Spur o+ ov cee we o The length of the comicdle  +v we v 030
The lengths of the femora :

Male,

Apterous.  Body light yellowish with head black. Anfennae G-articulated,
with some long hairs; TIT the longest with about 14 circular sensoria; 1V
longer than V, with 8-10 small sensoria; V' with about 6 sensoria; the
spur of VI nearly 5 times as long as the base. /e¢gs with the exception of
a small portion of the femur black; hind tibiac much incrassiate, with
numerous small sensoria. Cormicles truncate, black. Cawda also black, with

some hairs.

Measurements in millimeters :

The length of the Lbody .« e <« .. 0> | The lengths of the femora:

The greatest hreadth of the abdaomen ... o.50 BOER ss¢  oov, sas s see  ses  vee ORAE

The lengths of the anteanal articles: | middle ..+ 0 o e e .- 02§
IR o o sm G e s vk OND0 Ml 40e ot ave a5 sags cdes o eon D
IV -« v wv e v s« 0,15 | The lengths of the tibiae:
V  oee vee mie see tee e e 08 | fORR +4+ oo 18 tev e wse s D40
VEIRG Basl vii ove won' om  sie ERDIE BABAIE o« ssv ser ven esa oo OFD
VI, the spur - - wee s e D20 | Al 5 e PP S S R

Apterous viviparous female.

o B I . 5 - SN S
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Dody oval, with long hairs, light green or pale, Head narrower than the
prothorax, with about 3 pairs of long hairs in front. Lyes red. Antennae of
6 articles, shorter than the body, from the apex of IV on to the tip of the
spur infuscate, the remainning parts light green ; 1 broader but as long as
IT; II longer than broad; III the longest with 3 or 4 long hairs; V a little
longer than the base of VI, with a single subapical sensorium ; IV slightly
longer than V, with one long hair; the spur of VI, nearly twice as long
as the base. Proboscis reaching the second coxa, slightly infuscated. Thorax,
abdomen and legs with the exception of tarsi and claws not infuscated.
Cormcles subtruncate, somewhat infuscate, broader at base. Cawnda indented,

hairy, colour of the body. /nal plate knobbed, hairy, concolourous with
the body.

20. Chaitophorus salicicalus MaTsumura( ? )

Chestophorns silicic’lus MATSUMURA, A list. Aphid. Jagan, Jour, Call,
Agr, Tohoka Imp. Uaiv, Sapparo, Vol, VII, pt. 6 C1917).

Alate viviparous female (Fig. 19),

Head and thorax infuscated. Abdomen pale or green with black dorsal
maculation. Anfennae of 6 articles, black throughout, imbricated; 1II with
about 10 circular sensoria; VI and V subequal in length, the former with
about 4 and the latter 2 sensoria in addition to the apical one ; the filamental
portion of VI about 2 times as long as the base. Cormicles and canda black.

Apterous viviparous female.

Body oval, green, with checkered dorsal marking of dark and light
green. Antemnal articles I, 11 and the basal half of III green, the remainning
portions being infuscated. Cormicles subtruncate, slightly dusky.

Host plant: Saeliz Siwboldiana BL. and S. Multinervis P. & S.

Locality : Morioka.

Male.

Winged. Somewhat smaller than the alate viviparous female. Body
clongate, with some long hairs. Frevailing colour green. Antennae G-articula-
ted, with a few long hairs on each segment, basal half of III green, the
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remainning parts black ; TIT slightly shorter than the filamental portion of
VI, but decidedly longer than any of the following articles, provided with
about 60 small circular sensoria scattered all over the segment; IV longer
than V. with about 10 small sensoria irregularly placed; V nearly twice as
long as the base of VI, with about 8 small sensoria, the spur of VI about
4 times as long as the base. /ead and thorax black. FLyes black, I'ertex as
well as the sides of the head with many long hairs. /Frodescis reaching the
second coxa. black throughout. Theracic lobes with long hairs. Legs for the
most part infuscated, infuscation being denser near the apex of the femur
and the tibia as well as the basal half of the latter and tarsi. Fore zcings
with the basal portions of II, radial sector and III obscure; stigma
dark. Abdemen with black dorsal maculation. Cawda, cormicles and cerc

infuscated.
Alate viviparous female,

Body rather small, setose, green, IHead black. Ocelli large, black.
Antenmae 6-articulated, black : T and II piceous ; 11T shorter than V and 1V
taken together; V shorter than IV ; the spur of VI about O times as long
as the base. Number of semsoria are as follows: 111, 20; IV, 4; V., 1: V], a
group. /egs comparatively short, claws  only black, the remainning parts
green. Wings with veins and stigma smoky. Cormeles short, subtruncate,
base 2 times as wide as the apex, infuscated, and imbricated throughout.

Canda concolourous with the body.

AN. Velanoxanthus sali-japomica SHINJL.

Melamoxanthnr salijaponico, SHIK JT Dolutsugakuzasshi, Vol. 36, 1024,
Alate viviparous female (Fig. 20).

Orange coloured, rather large aphid. AAntennac long, reaching the middle
part of the abdomen, 11T the longest, nearly as long as IV and V taken
together, with about 18 circular sensoria in a row ; 1V slightly longer than V,
with 3 small circular sensoria; V with but 1 sensorium near the apex ; the
filamental portion of VI a little longer than the base. Head, thorax and ecelli
black. Rostrum reaching beyond the third coxal cavity, the last article black.
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Abdomen with black transverse maculac and many long hairs. Cormcles
small, somewhat inflated near the middle, concolourous with the body.
Canda black, with long hairs.

Apterous viviparous female.

Body orange or brown. Anfennae shorter than the body, with a few
hairs ; article VI black, the remainning articles concolourous with the body ;
111 the longest, without sensorium; IV and V with 1 sensorium each. The
spur of VI longer than its base. Fach of the abdominal segments with a
pair of small tubercles. Cormicles concolourous with the body. Cauda black.

Host plant : salix sp.

Lozality : Morioka.

Measurements in millimeters @

The length of the Lody ++ e« w17 | The lengths of the femora:

Ihe groatest breadth of the abdomen -« 08 | fwe .. o

The lengths of the anteinal articles: | middie - 04
B o Gl derieie S50 o DA | hind <o - . 0.4
IV o sor e ser see s oe 020 | The lengths of the tibiae :
Voo e e e s e e 030 | A T O R e
VI the base <« v we wes we 010 middle ¢ o e ch v e 0
VI, the spar .. v w0 eor oe OIS | B T bi Fase ain et ik KB

Male.

Drevailing  colour yellowish brown with black superficial markings.
[lead between the eyes slightly wider than the prothorax, infuscated, with
about 2 pairs of hairs in front. Eyes dark red, almost black. Ocelli promi-
nent, with margin black, Awennac of B articles, infuscated throughout; I
wider than long, with a couple of hairs directed inward ; 1I as wide as long

with about 4 long hairs directed inwards ; 11 the longest, with about 30

chort hairs and 68 circular sensoria irregularly distributed on the entire
length, IV shorter than V, imbricated throughout, with about 10 hairs and
20 or more circular sensoria; V nearly equal in length to VI including the
filament. with about 4 hairs and 18 circular sensoria besides a subapical
one : the base of VI slightly longer than the filament, with about 3 circular

-
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sensoria besides a group at the junction of the two parts. Fredoscis very long,
reaching the middle portion of the abdomen, dusky throughout, Zherax
narrower than the abdomen. Zogs rather stout, both the tibia and the femur
hirsute, infuscated with the exception of the middle part of the tibia, which
is concolourous with the body. Abdemen with numerous dorsal and lateral
maculae of black. Cormicles, canda and craspers infuscated, hairy. Feows long,

imbricated, dusky.
Oviparous female.

‘ody oblong, furnished with short hairs, brick-brown in colour, with
slight infuscation throughout the body. /iyes black. Head including the cyes
narrower than the prothorax. Frefescrs rcaching the third coxae, infuscate.
Antennae wanting the frontal tubercles, 6-articulated, hirsute, apex of IV on
to the tip of VI imbricate and infuscate; T the longest, being longer
than VI including the spur ; TV and V subequal in length, the latter with
a single subapical sensorium; the base of VI decidedly longer than the
base, with a group of sensoria at the junction of the two parts. Thorax
infuscated. /4gs rather short, the apices of femora and tibiac including tarsi
and claws infuscate, the remainning parts being concolourous with the body:.
Abdomen with black patches on the dorsum. Cormicles cylindrical, about 5
times as long as the breadth at the apex, concolourous with the body.

Canda rounded, hirsute and infuscated.

Measurements in mollimeters :

The length of the body ... ... ... ... 20 B8 s v swe da st e s NS
The greatest breadth of the aldomen - 11 idlls. i wiowE o A il
The lengths of tle antennal articles ; hind ... .. i ees e s e O
Il v v v v oo wo oo 0o The lengths of the tibiae :
| WO AR S R A IR G - Rl A e a e ek e
V oot e 45 i oo o aeir iR IS i e e s e o)
FEARE. BORE (o= nic siovef ‘dba i 0.15 BRI oer o0 dii sir s e ser O
VI the spur ... ... .. .. .. 0230 The lergth of the comicle ... .. 4. 01

The leagths of the femora :
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22, Periphylus aceris 1INNAEUS

Aphiy aceris LINNAEUS, Systum Nat, Pd. I, 1767,
Aphis ceeris FABRICIUS, ENT, SYST. 17.
Aphis aceriy KALTENBACH, Monog der Planzenlauwse Aphid, 1843,
Chantophorns aceris KOCH, Die Planzenlause Aphid, 1855,
Chastophorrr acerty BUCKTON, Moncg. British Aghid, Vol. 11, 1879.
Caaitorhorm wceric MATSUMURA, In: Jour. Coll. Agr. Sapporo Tohwoku
Imp. Univ, Bull, Vol, VI, pt. 6, 1917,
Chaitoplorinella acerifoidze TAKAHASIHI, Dolwtsagakazasshi No, 371, 19
Chaitophorns jogomica ESSIG and KUWANA, I'roz. Cal, Acad.
Sci. gth. scries, Val, VI, pt. 6, 1918,
Chaitoplorinells aceris v, 4. GOOT, Beitr, Zur Kentn, der Holland. 1915.

Alate viviparous female (Fig. 23),

Hody with long hairs, brown with black superficial markings. /ead
and thorax black. Antennae of G articles, 111 the longest, with about 7 long
hairs and 10-14 circular sensoria. V' shorter than IV, with a single apical
sensoria, the filamental portion of VI about twice as long as the base.
Cormicles and cauda black.

Mcasurements in millimeters :

The length of the bedy o o oo o 35 VI,the $pur <« <+ v o e 008

The greates: DLrzadth of the abdomen .. 10 | The lengtis of the femora:
|

The length of the fore wing «. ... .. 3.6 | Rl R, PR P A T
The greatest breadth of the fore wing ... 1.2 , middle ... ... . .. o o7
The lengths of the antennal articles: | hind ... ... e wse e e e B4
BEE ot 4ae e 5 "Em lde ues 0.5 The lengths of the tibiae :
e S R T o3 | S Jas | sxb wad st S Tabe  An 1.3
V  cae soe von see see s oo OB ; BRLE. a5 “ada  aad oie Sie " aa 1.3
VR B S i ol e s0md 4 i s s L ToR e A
Male.

Alate. Not much different from the alate viviparous female. The
Prevaling colour of the body is light brown, but on account of the presence
of the black dorsal maculation the form looks black. Bedy sparingly covered
with long hairs. Anfennae of 6 articles, each segment with some long hairs,
black throughout; IIT the longest with about 100 small circular sensoria ;
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IV and V subequal, the former with about 50 and the latter some 14 small
sensoria ; the spur of VI nearly 3 times as long as the base. ing venation

normal. Zegs for the most part black, hairy. Cormicle and canda infuscated.
Craspers horny, black.

Measurements in millimeters :

The length of the body v v i 29 | VL the spur «««  «vo oo oo w0 B4
The greatest breadth of the abdomen ... 1.3 = The lengths of the femora :
The length of the fore wing .« . - 4.2 fore o+ v wr v s e v OF
The greatest breadth of the fore wing -« 1.3 middle ... .. v i @ e 08
The lengths of the antenna! artigles : hind «+ w0 v o e e 5 09
HI <+ se woe w6 s we 4 07 | The lengths of the tibiae:
IV v s wie see wie wee w0 04 fOI@ sav s cis  hen  ase aee  see B3
RO SR A e BEEEE s s aid e weind DA
VI ADE Bona oot wav | ot ¥ ke v lLD hind ... ... A DY e

Oviparous female.

Apterous. Hedy green with black superficial maculation, Awtennae almost
as long as the body, 6-articulated ; 1II and the basal half of IV concolou-
rous with the body, the remainning parts black ; III the longest, with about
16 long hairs; IV for the most part imbricated ; V shorter than IV, with
an apicil sensorium besides 5 long hairs ; the spur of VI nearly four times
as long as the filament, with one long hair. Zead black, vertex with 6
long hairs. ZLres black. Thorax and abdomen with some long hairs. Cormicles

and canda black.

23,  Lenipliylus Koelrenteriae (TARANASIN)

f'ﬁ-n.'q?;‘-fhlrl'ﬂf.-}l Lolrenterie TAK AHASHI, D.wl:uhugnhuh-hi, N», 371, 1gar.
Alate viviparous female (Fig. 22).
Dody dark yellow. Head and thorax black. Autennae 6-articulated, the

basal half of IIT lightly and the remainning parts densely infuscated; III
the longest, longer than VI including the filament, with about 20 hairs on

the inner and 2 on the outer side, in addition to about 40 circular; senso-

ria; IV and V subequal, each with about 6 inner and 2 outer hairs; the
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spur of VI about twice as long as the base. Abdomen with black maculation.
Stioma smoky. legs for the most part black. Cormeles and canda black.
Host plant: Mokugenii. (Avelreuteria paniculata MAXM.)

Distribution : Tokio, Morioka, Aomori,

Measurements in millimeters :

The length of the Lody <« v e v 26 VI, the spur ... v v e w03
The gre test Lreadth of the abdomen -+ 1.3 The lengths of the femora:
The length of the fore wing - <« - 38 b I P o L e 7
The greatest Lreadth of the fore wing - 12 middle -+ v o e e w0
The lengths of the antennal articles: ,‘. hind o voe e s e e 0§
Il ..o s wes wee one e oo 08 | The lengths of the tilsiae:
REE e il S oA e P art e BRNE harTs ke aden msae W |V RRTTRD
DT SR R R ey - L s cnfih) we. G D
VI, the base .- v o o v O2 I Bl sts svv s ww e vee st §8

Apterous viviparous female,

Body oval, with long hairs. infuscated. Awfemnae G-articulated, longer
than the body, III the longest, with about 12 long hairs; IV much longer
than V, with about 5 long hairs and no sensorium ; V and the spur of VI sub-
equal in length, the former with 4 long hairs in addition to a single sub-
apical sensorium and the latter, which is but one-third as long as the spur,
with a group of sensoria at the apex where the spur begins. Cornicles
subtruncate, broader at the base than at the apex, black. Cawda indented,
hairy, black.

Measurements in millimeters :

The length of the Lody ... 0 o oo 2.2 BRI W Lt e s sik wem «Son
The greatest Lreadth of the alvlomen .- 1O middle - 0 e e e 1 0§
The lengths of the antennal articles: | hig] oo cor cis e s w0 09
IO cov wv v o e 4 o 04 . The lengths of the tibiac:
IV s e see s s s o Q3 E T S B asiimser B9 Tety B3
B2 GS Bt aitet sl s by s B8 SRR Sac. irto-nre oot 130 MEES
VI, the bate -.. . -0 o . 02 BB oor o0 vl e ke web: wvhBE
WE IS L 06 ses  deb 100s b0 The length of the comicle <+« < LI

The lengths of the femora: The length of the cauda -

L




T ———

A— o o }

4%

2. Dichaitophorus sali-mger Sninyi,
Chat‘aphorus rai-niger SHINJL, Dolutsugakuzashi Vol. 26, (1924)
Alate viviparous female (Fig. 232),

body clongate, with many long hairs, infuscated. Head not divided,
narrower than long, with about 3 pairs of long hairs in front. Zyes dark
red, almost black. /ntennae longer than half the length of the body, 6-
articulated, beginning from the tip of III on to the tip of the spur infuscate
I and II subequal in size; TIT the longest, but not <o long as the spur of
VI, which is nearly 3 times as long as the base, with 3 circular sensoria
and about the same number of long hairs; IV longer than V, with a
single hair, the former with a subapical circular sensorium and the latter
with a group of them at the junction of the two parts. /Yoboscis reaching
the second coxae, infuscate. Fore wing with media usually once, but often
twice, branched ; hind wings with both media and cubitus present. Zegs stout.
Cormcles subtruncate, imbricate and infuscate. Anel plate somewhat knobbed.

Canda rounded, with a few long hairs.

Measurements in millimeters :

The length of the baly ... ... ... - g2 VI, the spur .. ... SRR - |
The greatest Lreadth of the abdomen .. 0,35 | The lengths of the femora
The length of the fore wing .. -+ 1.8 NS R L AR ) ¥ . 0.25
The greatest breadth of the fore wing --- 06 middle .. .. w0 L. e L 028
The lengths of the antennal articles: hitd < oo e e v e vl 0028
I e oo v ve v v v 05 | The lengths of the tibise :
i . : s O.10 JOPB. oco 44s 200 see i ase  Bos 0.35
e Wl e I s e OO0 mille . o e e e e 038
VI, the base - - oc8 | hind ... . e e aee se s 048

Apterous viviparous female.

Body oval, with long hairs. Ground colour yellowish-brown, but, owing
to the superabundance of black maculae, the entire body looks black. Head
not divided, narrower than long. /boboscis reaching only to the second
coxae, infuscate, Anzennae very much shorter than the body; I, IT and the
apical parts of 1II and the entire VI infuscate; III the longest except the
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spur, with two long and one short hairs; IV longer than V; both IV and
V with one short and another long hairs; V and the base of VI subequal
in length, each with one long and another short hairs. Sensoria are located
one subapical on V and a group at the junction of the base and the spur
of VI. Eyes black. Legs very short, the entire femur and the apical half of
tibia including the tarsi and claws infuscate, the remainning parts concolo-
urous with the body. Cormicles subtruncate, imbricate and infuscate. Cawnde
almost round, with a few long hairs. Ana/ plate knobbed,

Measurements in millimeters :

1 he ]gng{h of the= bq;lr 9l ewd et ool 1.3 IV coc  sis 400 30r  ase 406 ees O30
The greatest breadth of the abdomen ... o7 V e s e ve s e 4 010
The lengths of the antennal articles: VI, the base «« .o v v s 00p
{1 . TR . ¥ { VI, the spur «-« ¢ v v v 020

Male.

Apterous. Ground colonr of the body yellowish. /ffead and thorax
black. Abdemen with black maculae all over the body. Fertex as well as
the body with some long hairs. Eyes black, with reddish rim. Awtennae 6-
articulated, imbricated, the basal portion of IIT concolourous with the body,
the remainning parts black. Legs rather short, all parts, with the exception
of the basal half of the tibia, black. Cormicles and canda black. The number
of antennal sensoria arc as follows : on III, about 28; on IV, 16 on V 10
besides one somewhat larger apical one; on VI, one in the middle part

of the base besides a single apical group.

Oviparous female.

Body larger than male, yellowish, with many long hairs. Antennac of
6 articles, I, II and VI black, the remainning parts concolourous with the
body, every article with some long hairs. Fore and muddle legs normal, the
hind ones with much incrassate tibiae. This portion of the tibia is usually
infuscated and with numerous small sensoria. Cormicles and canda black.

Measurements in mullimeters :
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The length of tte body ... . w0 o 1§ | The lengths of the femor :

The grealest breadth of the abdomen ... .o B ik ‘ dns | mdue hae! fouw wuer WiSe 0,15

The lengths of the antennal articles : AN i B e Sk Ok AN
B O e RS AN R o T G tas i feed | 0 TR0
IV . s e see e wee oo 0415 | The lengths of the tibize:
V ooor sce ast e e see see OIS fOIR +vo vor wve 2ee v wer e A0
VI, the base ... .. v s se OL10 | BN icee  ote i wea NEE tuea: hibd 045
VI, the spur <o .o oo avne wee OIS | hind e 4 s sl W e <% DD

25, Aplis gossypit GLOVER

Apkis granypis GLOVER, Pat. Off, Report. 1854,

Arkis citradd ASITMEAD, Florida Dispatch, Vol. 1, 1882,

Aphis eweumeris FORBES, 12th Rept, Ent. Illinos.

Aphis gossypii MATSUMURA, Jour. Coll, Agr. Tohoku Imp, Univ,
Sapporo, Vol. VII, pt. 6, 1917,

Aphic goasygi ESSIG and KUWANA, Proc. Call Acad. Sci. 4th.
series, Vol, VIIL, pt. 3. 1018,

Arbis gosiypii TAKAHASHI, Aphid. Foonesa, pt. 1, 1921,

Apterous viviparous female apterous.

Doy oval, with rather prominent lateral tubercles and short hairs,
green or pale. /ead including the eyes nearly as bread as the prothorax.
Antennae lacking the frontal tubercles, 6G-articulated, nearly as long as the
body, imbricated throughout the length, the apices of IV and V and the
entire VI infuscate, the remainning parts concolourous with the bedy; III
the longest except the VI including the spur, subequal in length to the
spur alone ; V slightly shorter than IV, with a single subapical sensorium ;
the spur of VI ncarly 3 times as long as the base, with a group of sensoria
at the junction of the two parts. Legs with short hairs, the basal portions of
the femora and tibiac concolourous with the bedy, the remainning parts
infuscate, Thorrx and abdomen not infuscated. Cornicles subceylindrical. nearly
2 times as long as broad at the base, strongly imbricated and infuscated.

Cauda rather long, with a couple of long hairs, infuscate.

Measurements in millimeters ¢

ol

The length of the boly -+ <« <« . @9 | The lengths of the femora :
The greatest breadth of the abdomen ... 0f O oo o0 wie wie sir s e QIO
The lengths of the antennal articles: middle . v o e w5 OOS
YER oo &b, o8 s, 46 e vse DD hind .« ... sae aee  ses  ase  ses OBD

IV co e see win e s see 0,18 | The lengths of the tibiae:
£ e SR S S PR P fore soo  woe wir s e we e 030
VI, the base « - o, ove sib OLEO middle ... .. v v e w030
VI, the Spur .o <o w020 Rind .. ssk  see aen lese ens s BAAD

Alate viviparous female.

Body rather small, green or light green. /fead rather narrow, between
the eyes much shorter than the prothorax, infuscated. Lyes dark red. Ocells
prominent. Antennae composed of G-articles, imbricated with the exceptions
of the whole of 1T and the basal half of III, the remainning parts being
concolourous with the body ; III much longer than either IV or V, provided
with about 8 circular sensoria; IV longer than V, without sensorium; V
with but one sensorium near the apex; VI with a group of sensoria at the
junction of the two parts, the filamental portion being about 3 times as
long as the base. Thorax infuscated. Wings hyaline with veins brownish.
Legs stout, femur sparingly and tibia densely hairy ; apices of the femur,
tibia, and tarsi including the claws infuscated, the remainning parts concolourous
with the body. Abdomen without dorsal black maculac. Cormicles cylindrical,
nearly twice as wide at the base as at the apex, imbricated and infuscated

throughout. Cawnda subconical, with a few hairs, infuscated.

Mecasurements in millimeters :

The length of the Lody . 1.3 | The lengths of the femora:
The greatest breadth of the abdomen ... 06 fore .. L
Tre Jength of the fore wing . 28 middle e O30
The greatest breadth of the fore wing -+ 113 hind -+« <o - &35
The lengths of the antennal articles : The lengths of the tibiae:
i ... . 08 e e 05
IV .. e O middle + 006
\% . 0.230 hind ... ... « o8
VI, the Lase ... «+ 0,10 | The length of the cornicle o 0.2
VI, the spur ... .« 0,20 | The lergth of the canda ... N
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Owviparous female.

Apterous. Fody ovoid, light green or yellowish., Head between the
eyes narrower than the prothorax, without prominent hairs. Zyes dark red,
almost black. Awtemnac of b articles, very much shorter than the body; I
and II entire and the apical portions of III, IV and V and VI including
the spur infuscated, the remainning portions being  concolourous with the
body ; 11T longer than IV, without prominent hairs or sensorium; IV lon-
ger than V; V subequal in length to the spur of VI, with a single
subapical sensorium ; the spur of VI ncarly 4 times as long as the base.
Thorax and addomen without dorsal infuscation. Legs short, the hind tibiae
very much incrassited, with numerous rather large circular sensoria throughout
the length. Cormicles subeylinderical, wider at the base than near the apex,
being nearly 3 times as long as wide, imbricated and infuscated throughout.

Canda infuscated with a few long hairs.

Measurements in millimeters @

The length of the body - v v v t» | The Jengths of the fewrm:

TLe greatest breadth of the abdomen ... 07 AR s B 99 nten A - b 4 208 IRE

The lengths of the antennal articles: middie v v see s e e 0L
TR i b B3 Ssai e eas e RS hiad ... .- TR WS P K v
IV o eie wee wie wie we s 10 | The lengths of the tibiae:
| - M W8 A weh eer e OA20 fOre oo wss  ses e b e s V25
VI, the base ... .. css  wes  see 0,50 1 middle v e ce s e e 028
VI, the spur -.. ..« .o o s 01§ hand see v cie e we e e 0,10

Male.

Winged. FPody rather small, clongate, orange yellow, Head without
prominent hairs in front, between the cyes very much narrower than the
prothorax. FEyes dark red, Three ocelli prominent. lnfenmae arising from a
pair of small elevations, 6-articulated, longer than the body, infuscated and
with the exception of T and 1I imbricated ; | wider than II; II longer than
wide ; III longer than IV or V, with about 28 very small circular sensoria
IV slightly longer than V, with about 24 small circular sensoria; V nearly

twice as long as the base of VI, with about 14 circular sensoria besides

a single subapical one near the apex, the filimental portion of VI nearly
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21" times as long as the base. Frofoscis reaching the second coxa, the
hasal half of T concolourous with the body, the remainning parts being infus-
cated. Thorax dusky to black. Wings moderately long, venation normal to
the penus with veins dusky. Zegs with the middle femur particularly short,
femur sparingly and tibia abundantly hairy, apical parts of the femur and
tibia and tarsi including the claws infuscated. Abdomen without dorsal
infuscation. Cormicles subcylindrical, near the base nearly twice as wide as at the
apex, imbricated and infuscated throughout. Canda and anal plate black,
both with a few long hairs. Ventral craspers hairy, porous and infuscated.

Measurements in millimeters :

The Jength of the body - o v o X VI, the spur «« 0 oo w0 028
The greatest breadth of the abdomen - 04 | The lengths of the femora :
Tle length of the fore wing - «+ - 24 | R R R T vy
The greatest breadth of the fore wing - 09 | middle -+ o v e e e O3
The lengths of the antennal articles: | hind ... .. I ¥
I ... <« v e e «w @30 | The lengths of the tibise:
A feer 286 bee MAE W s on' DD | fore .- o 0%
AP el et iive 4 DA R G| middle . 04
VI, the lase ... .- aot Saty i O hind <. .- . o8

26. lcanda itaderi Sminj

Neolocinaphis irndori SHIN]I, Cobutsugakurasshi, Vol 36, 1924.

Alate viviparous female (Fig. 24).

Head, thorax and compound eyes black. Antenna longer than the body,
apical one-third part of 111, apical one-half part of IV and the base as well
as the positerior one-half parts of VI black, the remainning parts ferruginous;
IIT with 26-28 circular sensoria, longer than any of the following two
articles : 1V shorter than I1I, with about 3 sensoria on the middle portion ;
V with one sensorium besides a single apical one; the filamental portion

of VI about 6 times as long as the base. Cormicles long, imbricate, black.

Measurements in millimeters :

M — e ———————— S S g
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‘fJ'e - L ew o T ses P Qt.’
RS- iseii sd sas  [ass  sms. Bed 0.5

The greatest breadth of the abdomen -« 08

The Jength of the body -+ v o 0 16 l The lengths of the femora :
The length of the fore wing -+ .. 30 !
1

The greatest breadth of the fore wing - 1.1 hird <+ wo i e s e e 06
The lengths of the antennral articles: \ The leegths of the tibiae ;
) | O T L | fONE 240 eia w4 i I Ak LB
IV e s am e e e o 04 | middle -+« <« v v e e LR
AT TN, GRS . hind «oe .- ol s B33 Sen B
VI the base .- ... .. . .. o1 | The length of the comicle -+ . ... 03
VI, the spur ... ... 1 220 w00 OO

Apterous viviparous female.

Head and thorax black. Ocelli dark red. Abdomen ferrugineus with a
large dorsal blick patch. sIntennae longer than the body, T and 1T entirely,
ITT except the basal portion, apices of IV and V and the base of VI black,

the remainning parts concolourous with the body.

Male.

Winged. ZPrevailing colowr reddish orange. Antennac arising from a
pair of prominent frontal tubercles, G-articulated, very much longer than the
body, imbricated, with a few short hairs, black throughout; III somewhat
longer than IV, with about 100 small circular sensoria irregularly placed;
IV decidedly longer than V, with 36 sensoria; V with about 16 small
sensoria besides a single subapical one; the filamental portion of VI about
7 times as long as the base. Eres dark red, almost black. Froboseis rea-
ching beyond the third coxa, apical two articles dusky to black, with many
short stout hairs. /fead and thorax black. Legs normal. Fromt wings with
their T and 11 obliques with smoky borders. Abdomen almost covered
by a large patch of black macula. Cormeles subcylindrical, reaching beyond
the caudal apex, imbricated, blick. Cawda rounded, black.

Mecasurements in millimeters :

The length of the body -« ..o . <. 1.3 | The lengths of the antennal articles :

The greatest Lreadth of the abdomea « 0§ HI oo cov s v v se o0 Q50
The length of the fore wing . .« o 31 IV cor esa seo won s e aes QS0
The greatest breadth of the fore wing - 1.2 V' sas aaé 3ia gee  sse b oee BB

ab
VI, the tase ... -+ ¢ o e 010 | The lengths of the tibiae :
VI, the spur <+« <o s oor 045 JOER o+ +se <44 o350 400 ave  ose OB
Tle lengths of tie femom : 1 middle - v e e v 10
‘m e 58 ese auw P P e o* ' hh]d #E8 wmaw “vw = - san - L‘

BPREINC ST (M mpe i o S I'l'hc length of the comnic’e  + -« . 02
o SO VI RO BN |

Apterous viviparous female (Fig. 25).

Head and therax black. Ocelli Cark red. Abdemen ferruginous, with a
large dorsal black patch. Awtemnac longer than the bedy, I and 11 entirely,
1T except the basal portion, apices of IV and V and the base of VI black,
the remainning parts concolourous with the bedy.

Host plant: ltadori (Folygonum Reynoutria MAKINO).

[.ecality : Morioka.

Date of collection: Oct. 20, 1923,

Measurements in millimeters :

The length of the body v o s we 13 l The lengths of the femo-a:

The greatest breadth of the abdomen .- 1o fore - 0 vt i v e v N3

The lengths of the antennal articles: MIAMIE 0 s sie vk i s S
| | R © AR via- i Wi Code ouw | pie- Seve L
IV e cr siv s s e o 048 | The lengtls of the tibiae:
W wi B et W e o Sl fO0k i i s aer canns s e AD)
VI, the base <« ¢ «n wov s 010 ST TR S R T R Th S L g o 0.9
VI, the spur «« <o o o oo 008 hind .+ .- N Ll e S F R

A7,  Carolinma tade Smixji, new species.

Alate viviparous female (Fig. 26).

Fody clongate, without prominent hairs, green. /fead including the eyes
decidedly broader than the prothorax, infuscate. Fyes red. Antenna 6-arti-
culated, without prominent antennal tubercle, imbricated and infuscated
throughout ; TIT slightly shorter than the spur of VI, with about 34 small
circular sensoria irregularly arranged ; IV much longer than V, with about
8 circular sensoria arranged almost in a row; V nearly twice as long as
the base of VI, with about i circular sensoria in addition to the subapical
one ; the spur of VI nearly 4 times as long as the base, with a single
group of sensoria at the junction of the two parts. /rodoscis reaching beyond

e e o
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the second log, from the second articles down to the tip infuscate. Thorax
black. Zegs moderately long, apical portions of the femora, tibiac and the
entire tarsi including the claws black. Hings hyaline, the venation normal
and the veins dark brown. Hind wings with the cubitus lacking. Abdomen
without any dorsal markings. Coerwcles somewhat longer than the  antennal
article T1I, subcylindrical, near the apex swollen, apical half being infuscate.

Canda, subconical, rather small, infuscate for the most part.

Measurements in millimeters :

The leagth of the body o = o oo 12 The lengths of the femora .
The greatest breadih of the abdomen .- 04 fOr@ «ve  sie  ses see ses  ene e G4
The length of the fore wing e o0 - 24 middle oo bes s 4k e e DS
The greatest Lreadth of the fore wing .« 09 Blad o0 s ane dss v e ami 84
The lengths of the antennal articles: . The lengths of the tibiae :
DX i o1 5 ar Bra-si 048 | Bl a ots sk B e e eE0Y
PV con bee " wp sse wer 5% e O3S middle e se per een wn e OB
W s see el bk B3 ave e WM R I W sy 0
Vi, the base .« s .o = s 0,38 | The length of the conicle -« e o o4
VI, the spur <o e wor o+ 085 | The length of th: cauda .« v v v O

Apterous viviparous female.

Rady oval, without any prominent hair, green. Fead broader than the
thorax. Lyes red. Antennae, for the most part, 6-but often 5- articulated, imbri-
cated and infuscated from the apical half of 1II on to the tip of the spur;
about as long as the bedy ; the relative length of each being similar with the
case of the alate viviparous female. Frobascis reaching the second leg, ap ical
articles infuscate. JAhdomen without any dorsal macula. Cormicles subceylind-
rical, ncarly twic: as broad at the base as at the middle, apical portion
somewhat swollen, imbricated and infuscated throughout the length. Carda

small, conical, with a few hairs, infuscated.

Mcasurements i millimeters :

The length of the body  we we - Y BN sa sén sii win fe. Sed mie 0.2
The greatest breaith of the abdomen ... 10 V o os ose =1 ass ser sae s OI8
The lengths of the antennal arlicles: V1, the Lase ..« e oo s e O

NEE - e tew @A S i e Dl VI the spur - v «e e e OF

h7

28.  Myzus suguri Sminj

Myzus ribis SHINJL Dolotsogakozasshi, Vol 36, 1924,

Note :  Lissagus, Amvor, Koch, Passerinit, Davipsox, Buckros, v. d.
(Goor and others all have described one or more aphids occuring on  the
currant or gooseberry or on both. One of such was called Aplis ribis by
LiNsAEUS, Rhwpalosiploom ribis was, however, applied on the German species
by Kocu while Jyzus ribis was the name used by Passerixt and BuckTox,
Those forms described and figured by such German writers as ForgL,
Koci and others are surely Rhopalosiphum for they are provided with a
pair of prominent swollen cornicles. The one described under the same
species name by BuckTox, too, may have “at least very slightly clavate
cornicles”—Buckrox, Vol. I, p. 181, So his species, too, may be regarded as
a necar relatives of the German species. Since, however, the generic name
of Nhopalosiplum has been recently clearly established to imply all of the
forms above mentioned -+ even those that were regarded as Rhopalosiplum
on account of the clavate cornicle, the forms or species I have described
as Myzus ribis, 1 here-by propose to change the species name from ridis
to suguri according to the rules governing the priority.

Alate viviparous female (Fig. 27).

General colour pale. /fead including the eyes wider than the prothorax
by 0.05 mm, dusky. Aestrum reaching beyond the second coxa, three
jointed, the first and the second articles dusky, the third being black.
Awtennae arising from a pair of strongly tuberculated frontal processes,
six-articulated, pretty dusky to black throughout the length. Zyes black.
Protherax dusky to black, width 045 mm. Awlennal sensoria are scattered
as follows : III, 27; TV, 11; V, 10; VI, a group of one large surrounded by
about four small ones. Meso- and meta-thorax from dusky to black, accor-
ding to the age. Ligs also varies from dusky to black. Abdomen with a
transverse row of dark dorsal markings on each of the segments, Cormcle
dusky strongly imbricated. Camda triangular in shape, dusky, with some
bristles.

Measurements in millimeters :
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The length of the body <o wer oo ot L9 The lengths of the femora:

Tte greatest breadth of the abdomwen - of | ol . ws wne veer cend dob dew Tien B
The length of the fore wing v v e 36 WEOIE e sie  see ser sve 02 O
The length of the hind wing «+ - < 20 | REE ors Sof ‘nav sy wka) feeb! AR AND
The lengtls of the antennal articles : | The lengtls of the tibiae :
1 SR e e O YRR - B B aci. ame’ 400 e WEE s ote leeerndlB
RS R LIRS N e T SRS | L esu. e Y e sl BD
W i e (PEE amy ol W ea 0‘40' Blnd oo 00 ses e des  ass  ses 1.6
VI the base «.. i seo oo v OIS The length of the cornicle .o v w0 1.2
V]’ the SPUT o+ wer see e se .10 |
Male.

Body small. General appearance reddish. This red colour becomes
green when treated with alcohol, Head dusky to black, width between the
eyes 0.2 mm. Compound eyes large and red. Simple eyes prominent. [rotho-
rax wider than long, width being 0.3 mm., dusky. ARostrum three jointed,
slender, reaching beyond the third coxal cavity, the terminal joint dusky
to black. Antennac arising from a pair of prominent frontal tubercles, longer

than the body, for the most part black. Following number of sensoria are
found: 111, 34: 1V, 16; V, 13, VI, 3. Meso- and metathorax black.

Abdomen with dark chitinous markings on cach of its segments. Legs

rather slender, tibia gradually thickened toward the apex. Cormicles black,

triangular in shape with some hairs.

Measurements in millimeters:

The ltngth of the bdy oo e oo o L4 R e T e |
The greatest breadth of the fore wing .- 3.2 middle ¢ 0 ses wee dss e OF
The lengths of the antennal articles: | hind .. < s eee. FHv  ese e O]
BER wiv % une  ses  aes. lede s NG ' The lengths of the tibiae:
e W R e Y | Bibeg ‘s oA 2 R B MR e T A
o W e B e W e SkllEe’ . sbs ess it dsh iwe 20
V]'lhg base --- =+ s e+ OR3 ' RIBA o+ os6  #4s  ssa  wes  aws e 1.40
VI the spar +« o wos o wr 0§ l’ The length of the conicle we sea 38
The lengths of the femora : ' The length of the cauda - w0 oo = 1.5

Oviparous female.

Body pale with the exception of the dusky apex of the rostrum, black
claws and also the terminal joint of antennae, all thesc parts being black.
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HHead between the eyes 0.3 mm. Eyes large, dark red. Antennac arising
from a pair of prominent frontal tubercles, pale except VI including the
filamental portion, subequal in length with the body, TII is very slightly
longer than 1V, without sensoria, V much shorter than IV, the filamental
portion of VI nearly 4 times as long as the base. Frothorax trapezoid on
surface view, 0.3 mm. long, wide, black. Cornicles subcylindrical, pale.
Cauda triangular, pale.

Measurements in millimeters -

‘The length of the ody w« o v v 20 T G Loy RS P S e
The greatest breadth of the abdomen ... 90 ' BBlE o v B e s a ON
The lengths of the antennal articles : | hind «o o e ws s s e QF
ML -« e we e wee e 0032 | The lengths of the tibiae:
V  ces ser ens wnn ses e 0360 middle ¢ v en e s e 1,3
VI, the base <« -+ o o 0360 | B et Ressr 2t T bo) bl
Vi the spur .. . e 0700 The length of the mmicle wr e eee 38
The lengths of the famora: The length of the cauda <+ <« v v LS

BY. Mysus lespedezae (Essic and Kuwana)
Rhopalesiphum lespedesve ESSIG and KUWANA, Aphid. Japan,
Proz, Calif. Acad, Sci, 4th series, Vol 8§, pt. 3, 1918
Alate viviparous female.

Body green. Head and thorax dusky. Eves dark red, with black rim.
Antennae arising from a pair of prominent antennal tubercles, much longer
than the body, black throughout ; I slightly longer than IV, with a few
long hairs and about 15 circular sensoria arranged mostly in a row; IV

and V subequal, or in many cases the former decidedly longer, with a few
long hairs and about 3 small circular sensoria in the middle part; V a
little longer than twice the base of VI, with onc apical sensorium; the
filamental portion of V1 about 6 times as long as the base, imbrication
occurs on every segment. ing venation normal, 1 and II obliques with
smoky borders. Legs for the most part infuscated, corsely hairy. Abdomen
with dorsal marginal black maculae. Cormicles not quite reaching the tip of
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the cauda, beyond the middle somewhat infuscated, black. Cawda almost as
long as the cornicle, with some hairs, concolourous with the body or very
slightly dusky.

Apterous viviparous female.

Body green with a few long hairs especially on the vertex and caudal
plate. /ead infuscated. Eves dark red. Awtcnnac of b articles, black through-
out; II, IV and V subequal or the fourth the longest; the filamental
portion of VI about 6 times as long as the base. [raboscis reaching the
second coxae, black. Zgs for the most part infuscated. Cormicles not reach-
ing the apex of the cauda, much bulged beyond the middle, black, Cinda

long, concolourous with the body, or in some cases slightly dusky.

Male.

Alate. Body rather smaller, yellowish. /ead and thorax slightly infus-
cated. Fyes black with their margin reddish, Smple ey with black rim.
Antennae of 6 articles ; 111 slightly longer than V ; IV and V subequal in length;
the filamental portion of VI about 6 times as long as the base. The number
of sensoria are as follows: III, 50,; 1V, 24; V, 20 besides one larger apical
one. Abdomen with dusky marginal maculac. Hings normal in  venation |
and II obliques with smoky border. Lggs with the base of femur pale, the
remainning portions black. Coernicles shorter than the cauda, beyond the
middle bulged, black. Cered and pims black. Caxda slightly dusky.

Measurements in millimeters :

The length of the body .. . «we .. 1.2 | The lengths of the femora:
The greatest Lreadth of the abdomen - 06 fOPR v ov cie ese e ese o ON3S
The length of the fore winy <+ o <o 27 MEBAIE soc o wes see s e O3S
The greatest Lreadth of the fore wing -« 03 hind v v sar e s e e O4S
The lengths of the antennal articles : The lengths of the tibiae :
DG e et 8 2R v utinls R R R R TR
IV s 557 aar s b e ob DES | middle -« v e e e e IO
W sss i sss an (s sev weetiigl | hind - o I e
VI, the bage -« o wo oo 01§ | The length of the cornicle -+« <+ ++ O35
VI the spur <« ... o« - 06§ | The length of the capda - s 0 . 0,30

Oviparous female.

Apterous. Body oval, yellowish brown. Antennae of 6 articles, longer
than the body, black; IIT somewhat shorter than IV or V; IV and V
subequal, or the former a little longer, the latter with an apical sensorium.
Fyes very dark red. Proboscis almost reaching the third coxa, black. Addomen
with small marginal black spots on ecach segment. Cornicles not reaching
the caudal apex, beyond the middle inflated, black. (awda and ovipositor
very slightly infuscated.

Host plant: Hagi (Lespodedae bicolor Tukcz)
Distribution : IFrom Hokkaide to Kiushu.

Measurements in millimeters :

The length of the bndy v <o w0 20 | EogD e ¢4 bob. ses st wwe  des UMD
The greatest breadth of the abdomen - 1,2 | middle -« v v e s e 040
The lengths of the antennal articles : | Mo s i o don o s O88
ML oo wor oo wee see oo e 1,58 | The lengths of the tibiae:
0 N SRS TR o T JOUB ws 266 b is “er bk ant OO0
V™ o b Gh Lk e ate st S middle - s s s as OGO
VI, the base oo 5o 40 e w0 OIS R s Jore I S O U
VI, the spar -« .. o wee o 085 | The length of the cornicle seser e 0,50
The lengths of the femora: The length of the cauda - v v .0 02§

MM, Amplorophera ribicola OESTLUND
Nectarosiphum ribicols OESTLUND, Synopsis Aphid. Mimn, 1887,

Alate viviparous female.

Gencral color, pale or green. /ead, pale or green, broader than long,
width between the eyes, 0.45 mm. Aeal, reaching the second coxa, near
the tip dusky. Awfennac situating on a frontal tubercle, pale except dusky
rings at the distal end of III, IV and V, and VI including the spur.
Sensoria are about 14 on III, one each on IV and V. Protherax wider than
long, width, 0.6 mm., pale. Mesothorax slightly dusky, with muscle lobes
amber, width, 1 mm. Metathorax slightly dusky. Zegs, with distal one-fifth
portion of tibia, and entire tarsi dusky, the remainning parts pale. Abdomen,
pale, plump. Cormicles mostly dusky, often basal hall pale. Caxda pale.

Wings hyaline with smoky arcas near the tips of the fore wings.
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Measurements in millimeters :

The length of the body -~ -« v - 38  The lengths of the femora:
The greatest breadth of the abdomen ... 1.6 TR0 som wvi rih 5 SdaT wikat BORAE
The length of the fore wing <« - - 4.3 P RS S TR TR, Ly
The lengths of the antennal artic’es : DI soo' oov sor  tes  sne sor e X0
NI v v we wn e e o 1,70 | The lengths of the tibiae :
I we i b G v b pe a0 T8 »os: i fdun mse wstf e e HE
T W e A et WEGER midlle . - o e e w8
VI, the base +++ «« =+ < . 030 hnd oo oo sgal. ‘vhim Vepdat L
VI, the spar v < o et s 0,%0

Apterous viviparous female.

General color, pale or green. Fead, pale, broader than long. Brak rea-
ching to the third coxa, pale except the apical half of the third joint, which
is dusky. Frothorax pile. Thorax and abdomen, pale. Tibia dusky. The rest
of the legs are the color of the body. Cormcle dark, slightly swollen as in
the alate form. Cauda pale, longer than broad at the base.

Measurements in millimeters :

The length of the bedy -« ¢ o w0 23 | B 5o it Tvame’ S reeieens sep gt
The greatest bredth of the abdoven ... 1.3 l V' oor see sen wss s 4 W50 OSH
The lengths of the antennal articles: '4 VI, the base ... .. e wse e O3
I op ce vee e s s s 009 ‘ VI, the SPUr cee aee sse. ane  ses LI

Male.

Fody rather small, reddish in appearance, but this reddish colour is lost
when it is treated with alcohol. /Head black or at least dusky, with a pair
of prominent frontal tubercles. Eyes dark red. Ocelli with dark red margin.
Antenna arising from a frontal tubercle, 6-articulated, about twice as long
as the body, infuscated throughout and reticulated beyond the apical portion
of TIT on to the tip of the filament of VI; T nearly twice as long but
wider by one-third than 1I; II twice broader than 1II; III the longest except
VI including the spur, with a few fine hairs and about 46 small circular
sensoria irregularly placed along the entire length; IV much shorter than
V, without prominent sensorium; V with about 24 small circular sensoria

in addition to a subapical one which is much larger than the rest; the

. r P hd i [ | . e ol il . — N
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filamental portion of VI necarly 3 times as long as the basal portion, with
a group of sensoria at the basc of the filament. Zhorax dusky to black.
Leos slender, the basal half of the tibia concolourous with the body, the
remainning portions including the claws infuscated, with fine hairs. Wings
very long, veins fulvous. Abdomen with dorsal, middle and Jateral maculac
of black. Cormicle slender, reaching bevond the tip of the cauda, not much
swollen as in the case of the viviparous females, apical portion reticulated,

black throughout. Cawda long, with a few long hairs, infuscated.

Measurements in millimeters :

The length of the body -+ v v < L6 | R S L b i ot A0
The greatest breadth of the aldomen - 06 | middle -+ e A L e e 10
The length f the fore wing -« -+« 35§ W s . aio el WWEE ol
“The lengths of the antennal articles : The lengths of the tibiae:
1 AR BT N R S B | QIR 20 e il aar e e Ha el
LD S wetnd ol ST et | MEBERE i ase aee i e 38008
R O SRt . R Sl o e - e a0 oA A0
VI, the base ... <+ ++ ++ s 03 | The length of the comicle ... - ... 06
VI, the spar «o oo wie be eee B3 The length of the cauda - v v v 02

The lengths of the femora :

3.  Macrosiplum cormfoliac SHINJI

Macrosiphum cormifoire SHINJI, Dobutsigrkorasshi Viol. 36, 1924.
Alate viviparous female (Fig. 29).

Allicd to Macrosiplam linderae Snisyi. Head and thorax slightly dusky.
Abdomen pale. Antennac arising from a pair of prominent frontal jtubercles,
longer than the body, pale throughout; IIT slightly longer than IV, provi-
ded with about 6 circular sensoria in a row, IV and V subequal in length,
the filamental portion of VI about 5 times as long as the base. Head wider
than long. Ocelli dark red, often blackish. Simple eyes prominent. Abdomen
elongate, without black macula. (wrnicles reaching beyond the caudal end,
wider at basc and gradually narrows down toward the apex, pale throughout.
Cauda long, with many long hairs, pale. L¢gs with the dark claws, pale
with the exception of the dark claws,

i
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Male.

Alate. Body elongate, light green or yellow. Fiad nearly twice as
broad as long, including the eyes being wider than the prothorax, infus-
cated. Eves dark red, almost black. Awtennae arising from a pair of promi-
nent frontal tubercles, G-articulated, very much longer than the body, infus-
cated throughout and imbricated beyond the apical portion of III on; I
longer and broader than 11; 11 longer than wide, with a couple of very
short hairs: III somewhat longer than TV, with more than 56 circular
sensoria irregularly distributed throughout the length; IV and V subequal
in length, the former with about 26, and the latter about 20 circular sen-
soria besides the usual apical one, both being arranged nearly ina row;
the filament of VI very slender and nearly 6 times as long as the base.
Probescis long, reaching beyond 11, the apex only black. Legy slender, with
some short hairs, coxa, trochanter and the basal part of the femur con-
colotrous with the body, the remainning parts being infuscated. Abdomen
without black dorsal maculac. Cornicles very long, being more than half as
long as the hind femur, slightly wider at the base than near the apex,
basal half imbricated, and the apical half reticulated, dusky throughout the

length. Cauda long, with some hairs, dusky. Craspers black, hairy and porous.

Measurements in millimeters .

The length of the body - - o o 1,3 | The lengths of the femora:
The greatest laecadth of the atdomen ... 0.3 FOPR «ob w5+ sis a0 gas eee see QY
The length of the fore wing v - 30 | middle <« A+ e ses e e QF
ThLe greatest breadth of the fore wing - 1.1 | hind o o e e wee b e 08
The lengths of the antennal articles: ‘ The lengths of the tibiae:
e Pl S0l B e oy AR S S SRl
P L e B s I | iAE. w0 oo gy S Ly w3
W oo sy 80 8 el hind + - O SEAN Tt
VI, the Lase -« o wo oo oo 0.3 | The length of the comicle ... .. - a3
VI the spir <« v oo we oo OF The Jength of the cavda ... v v - 00

Apterous viviparous female.

Body oval, without prominent hair, Fale with the exception of slightly
dusky claws and apices of antennal articles 11T, IV, V and VI entirely.
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Cornicles and canda concolourous with the body. /cad between the eyes
narrower than the prothorax. .dwtennae arising from a pair of prominent frontal
tubercles, 6-articulated, longer than the body, with a few short hairs,
beginning from the apex of III on to the tip of the spur infuscated, the
remainning parts concolourous with the body; 1 and II concolourous with
the body ; 1T long, longer than any of the following articles except the
spur of VI which is much longer; IV and V subequal in length; both
imbricated, the latter with a single subapical sensorium; the base of VI
shorter than any of the preceding articles, with a group of sensoria at the
apex ; the spur neirly 5 times as long as the base. 7/orax and the abdomen
not infuscated. Legy moderately long, femur and the hind tibia very much
thick, the latter having many circular sensoria, tarsi and claws infuscate,
the remainning parts concolourous with the body. Cormicles subcylindrical,
tapering gradually toward the apex, very slightly dusky. Cawda conical,
with a few short hairs, concolourous with the body.

Measurements in millimeters :

The length of the body o o o - 1.8 U L ettt o ol
The greatest breadth of the abdomen - L0 middle v o v e e e QY
The lengths of the antennal articles: hind o o we s e v 07
1 1 QT 05 ’ The lengths of the tibiae :
BN G i 04 BODE so5 ok s gee’ e s obe R
v 04 middle o e 0.9
VI, the base « - o3 TN IR G S e
VI, ihe spar - o o+ <. -~ 08 | The length of the comicle ... .. .. 03
The lengths of the femora: The length of the cavda ... ... .. .. 01§
Oviparous female.

Body oval, light green or almost yellow. Very much like the apterous
viviparous female, chief differences being :

1. Awtennac imbricated and infuscated from the apical half of III on
to the apex of VI

2. Hind femora incrassate, with numerous circular sensoria on the
entire length.
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3. The presence of a telescopic ovipositor.

Measurements in millimeters :

The length of tle body <+ o o oo LI T bl g e -
Tie greatest heeadth of the abdomen .- 0§ RIS o e e e e QN
The lengths of the antennal articles: hind - .. v wer e aee ees OF
I .« -+ o e s e w006 | The lengths nf the tibiae:
B0 4o oir 35 e i ne 5 08 i o e T ¢ L T T o8
W o s o e v o e O | SN e S sl vser el pdilia
VI, the base . s ais e O3 | % T e at R R B SO R Vg
VI, the spur .. .- e ver o0 08 | The lehgth of the comicle . - w04
The lengths of the femora : The length of the cauda -« .0 . i 02

32, Macrosiphum goboms MATSUMURA

Macrmiphwm gdonis MATSUMURA, A List of Aphid. Japan,

Coll, Jour. Agr, Sappor, Vol, 7, pt. 6, 1917,
Macrviiphaum solidaginis MAKL Agr, Expt. St. Formosa, Bull. No. 103, 1917
Moaeronipbrnm gobowis TAKAHASHI, Aphid, Formosa, 1, 1921,

Alate viviparous female (Iig. 28),

(reneral appearance shiny black. fHead and thorax black. The ground
colour of the abdomen dark brown with superificial bands of black. Antennae
black throughout ; 1II with about 90 circular sensoria; V shorter than IV,
with a single apical sensorium ; the filamental portion of VI about 4 times
as long as the body. Leegs with the apical half of femur, and tibiae and tarsi
including the claws black. Cormicles almost 2 times as long as the cauda,
wider near the base than at the apex, reticulated and black throughout.
Cauda long, black.

Measurements in millimeters :

The length of the body .. .o o o 23 Bl ass s s sse wse oee OO
The greatest bireadth of the aldopen - 1.2 e i» v s ie ow v @B
The lengths of the antennal articles: | hind -« “e aae ae ser oo 010
T .« v e wv e e we 0 | The lengths of the tbiae:
', T SR St s - Bl A Ve s Wwanda S LR
Wi ow sclil . lon aebt on,. v SR RIAIER 0 e i Ly s s Rl
VEIRG DB oo- o woe oo obt B3 AR ioo ssi w0 e e e B3
VI, the spor .+« o v 0] The length of the cornicle  « ++ < 09
The lengths of the femora: The length of the canda - ..« v = OF

E s s o - - N S - -
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Apterous viviparous female.

sady oval, with some short hairs, shining black. /ead small, including
the eyes not much broader than the prothorax. Eyes red. Ocelli prominent.
Antennae arising from a pair of prominent frontal tubercles, 6-articulated,
longer than the body, with a few short hairs, infuscated ; II nearly twice as
long as II; II scarcely longer than broad; III the longest except VI in-
cluding the spur, provided with about 14 small circular sensoria; V shorter
than IV, with a single subapical sensorium; the spur of VI about 5 times
as long as the base. Froboscis reaching beyond the third legs, infuscated.
Thorax black. Legs moderately long, apical half of the tibia, and femur and
tarsi including the claws infuscate, the remainning parts concolourous with
the body. Abdomen infuscate with black dorsal maculae. Cormicles subcylind-
rical, the basal part imbricated and the apical portion reticulated, black
throughout, nearly twice as broad at the base as at the apex. Cauda slender,
with about 4 pairs of long hairs, infuscated.

Measurements in millimeters :

The length of the body .« . v o 16 | VI, the base «« s oo o o QX
The greatest width of the abdomen - 07 V1 the spur v +v o o e O
The leagths of the antennal articles : The lengths of the femora:

Ill see sew sy - san S T 0‘7 fﬂu ane aww see wee res e - M
IV wio. oio sse %t W5 e o 'O middle ¢ v s
W vie sep  cis, ot wie d veo' Bl hind «++

Apterous oviparous female.

Aody oval, with short hairs, shining black. /ead between the eyes
narrower than the prothorax, black. Awtennac arising from a pair of promi-
nent frontal tubercles, nearly one and a half times as long as the body, 6-
articulated, with a few spine-like short hairs, black throughout; I almost
twice as broad and long as 1I; II a little longer than broad ; IIT the longest
with the exception of VI including the spur, with about 100 small circular
sensoria situated irregularly and much protruding ; VI a little longer than
V, with about 2 pairs of short hairs; V about 3 times as long as the base
of VI, with a single subapical circular sensorium and about 3 pairs of short

A
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hairs, the spur of VI about 5 times as long as the base. /roboscis reaching
somewhat beyond the hind legs, infuscate. 7/orax black. Legy rather long,
the basal half of the femur and the middle portion of the tibia concolourous
with the body, the remainning portions being infuscated. Abddamen infuscate,
with black maculae. Cormicles reaching bevond the tip of the cauda, longer
than the antennal articles 111, wider at the base and gradually tapering
toward the apex, the basal half imbricated and the apical hall strongly
reticulated, black. Cawnda long, with about 4 pairs of long hairs, black.

Measurements in millimeters :

The length of the body v o o .o 2.4 fore i . b wee wne e w00
The greatest width of the abdomen v 1.3 middle . . ... T
The lengths of the antennal articles : hind ... .- e e 08
Ml .o e se vor e = -+ @p | The lengths of the tibiae:
R et Lk o1 Ao BMEINL: a: bt v wH - 09
M LG e el Nl WL e e N middle . - s s s . 0
VI the base -+ ++ «: o s 0] R <o v ssns Cimé  ¥9% TR 1
VI, the spur -« o - - o+ 07 | The length of the comicle ... . .. 06
The lengths of the femara: The length of fhe casda .- ... . ... 02§
Alate male.

Creneral colowr yellowish black, /Head including the eyes somewhat
wider than long, black. Fyes large, black. Ocelli prominent. Antennac arising
from a pair of prominent frontal tubercles, 6-articulated, 1 slightly narrower
than the tubercle but decidedly longer than the tubercle, entirely black ;
IT about half as wide as but decidedly shorter than I, black throughout, 111
the longest except VI including the spur, black except the greenish basal
portion, provided with about 81 small circular sensoria irregularly disposed
throughout the entire length, not much imbricated, without prominent hair ;
IV shorter than V, imbricated throughout the length, with a few hairs and
some 40 or more small circular sensoria, apical half infuscated; V slightly
longer than 1V, strongly imbricated throughout, provided with more than 30
small circular sensoria in addition to a single one near the apex; VI
imbricated throughout ; spur nearly 6 times as long as the base. Frothorax
wider than the head including the eyes, black. Frent legy slender, with short
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hairs, the apical half of the tibia, femur and tarsi including the claws
infuscated, the remainning parts concolourous with the body. Mesothorax and
metathoraxr wider than the prothorax, black. Hings long, hyaline, veins
brownish, humuli prominent. The colouration of the middle and the hind
legs is the same with that of the front legs. Aédomen without dorsal and
lateral superficial marking. Cormicles very long, imbricated near the base
and reticulated towards the apex. Cawda rather long, with a few long hairs.
Crasper large, black.

Host plant: Gobo (Arctiwm Lappa 1..)

Distribution : Formosa, Naha, Miyakonojo, Hiroshima, Shizuoka,

Tokio, Sendai, Morioka, Aomori, Hakodate, Suigen.

Measurements in millimeters :

The length of the body -« .. .. .o 1,50 | The lengths of the femya:
The greatest breadth of the abdomen .- 0,55 fore «ov v s e e v e 00
The length of the fore wing -« . - 260 RN . sae ke NS e Taes sese-ghiB
The greatest breadth of the fore wing ... 080 RERE sotand| sar  Sme s 44 o
The lengths of the antennal articles : The lengths of the tibiae:
Bl v v sis se e e« 06O BONE vet s ood s ves bov  ese LB
D an “hleq oA i s e Y REOIE i Mok i Tl sinive BN
We Heok bl g e Gud sk - whh 0,30 hind ... ... A T TTRT X,
VL the base .. -~ .. .« <« 01§ | The length of the comigle -~ =+ .- 06
Vi the spur < - w0 o 080 | The length of the canda .« -« . . 02

Macrosiplum ligustrimae Fssic and Kuwana.

Mac, Ligmstrumee, FSSIG and KUWANA, Proc. Cal, Acad. Science. 1918

Oviparous female.

Apterous.  Frevadling colowr green. Length of the body excluding the
cauda 1.3 mm., e greatest width of abdomen 0.7 mm. Eyes dark red. Three
ocelli prominent. Antennae arising from a pair of prominent frontal tubercles,
6-articulated, nearly twice as long as the body, for the most part concolou-

rous with the body except the apices of 11, III, IV and V as well as VI
including the spur, all these parts being infuscated ; III the longest except
VI, somewhat imbricated near the apex, with a few hairs directed both
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inward and outward besides about 4 small circular sensoria on the basal
half: TV and V subequal in length ; the filament of VI nearly 6 times as long
as the base. Froboseis reaching beyond the second coxae, strong, 3-articulated,
apex dusky. Z<gs moderately long, concolourous with the body except the
apices of the femur, tibia and tarsi including unguis, all of these being
infuscated ; bristles on tibia much more numerous than those on the femur.
Cornicles reaching beyond the tip of the cauda, imbricated throughout,
nearly twice as broad at base as at the apex, black. Cauda long, concolourous

with the body, provided with about 3 pairs of long hairs.

Measurements in millimeters :

The length of the body -« «. <. . 16 | The lengths of the femora :
The greatest breadth of the abdomen . 07 fore -.. o s s aee wn e D4
The greatest breadth of the fore wing .- middle - o e e e . 04
The lengths of the antennal articles: hind o «0 v e s e 0§
| R N TR & The lengths of the tibiae:
W o & wn ol S0t e e foabrivs. Tt ipes . ave aare na dee B0
Woiiis o b Git e sins oot Tvrin g SRAENE S ilai e TR sebe i 0B
VI, the base o sor cor e e 0,18 hind .+ ves  wes  was  ses s O
VI, the SPUE +-«  +ve s s e O

Viviparous female.

Body oval, with a few short hairs, green. /ead between the cyes
narrower than the prothorax. Lyes dark red. Antennae arising from a pair
of prominent frontal tubercles, 6-articulated, nearly one and a half times as
long as the body, provided with a few short hairs, not much infuscated, the
apices of III, TV, V and the entire VI infuscate, the remainning parts con-
colourous with the body; 11T the longest with the exception of VI including
the spur, with about 10 small circular sensoria arranged almost in a row;
IV and V subequal in length, or the latter a little shorter; V with a single
circular subapical sensorium; the spur of VI about 5 times as long as
the base. /Profoscis reaching the second coxal cavity, tip dusky. 7horax and
abdomen without dorsal maculation. Zegs long, the apical portions of the
femora and tibiae and the entire tarsi including the claws infuscate, the

remainning parts concolourous with the body. Cormicles subsylindrical, at
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the base almost twice as broad as at the apex, black. Canda clongate, with
about 3 pairs of long hairs, infuscate.

Male.

Winged. Body moderately large, light green. Head including the eyes
wider than the prothorax, infuscated. /roboscis reaching the second coxae,
1T on infuscated, 1 being concolourous with the body. Antennae arising from
a pair of prominent frontal tubercles, G-articulated, very much longer than
the body, infuscated except the basal onc-cighth part of 111, I the largest in
diameter ; 11 slightly longer than wide; III the longest, provided with a
few hairs and some 24 small circular sensoria irregularly distributed through-
out the length, imbricated near the apex; IV somewhat longer than V,
imbricated, provided with a few hairs and some 10 circular sensoria situating
on the apical half and arranged in a row; V imbricated, with a few hairs
and 30 or more small circular sensoria irregularly disposed; VI imbricated
throughout, with a group of sensoria at the junction of the two parts, the
flagellated portion nearly 9 times as long as the base. 7horax black. Wingy
for the most part normal in wvenation. Femns black brown. Cormcles and
cauda black, the former being imbricated throughout, wider at the base.

Abdomen with black maculation. Craspers black, hairy, and porous on the
concave side.

Measurements in millimeters :

The length of the body .« v v . 1.4 | The lengths of the femora:

The greatest breadth of the abdomen ... 06 fore . e w s e sw e O

The 'engths of the antennal articles : IR “ase- iie” cisiil deei Fib# Sl NS
) | o8 hind ++ oo w4 wor s we e 0F
IV < e we ws e s o 04 | The lengths of the tibiae:
\ ol B 5 bd BT e (53 LSy
VI, the lLase ... o2 DI Sis wor seh aie et B0
VLS @ur 1 = o o0 ol B oot v a Jadk leael et rive ok

Macrosiphum sonchi (LINNAEUS)

Apkic sonchi LINNAEUS, System. Nat. Bd, 1, 1767.
Apiis somchi FABRICIUS, Ent. Syst.
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Aphis somehi SCHRANK, Ent, Boi. Fauna Boica, Bd. 11, 18or. prothorax. Eyes dark red, almost black. Ocei large, with black margin,
Aphis sonchi KALTENBACH, Mong, der Fam, Fflanzenlaue, 1843, Antennae arising from a pair of prominent frontal tubercles, longer than the
Ao M“Wmf EALTENMCH' M",ng ol o r - Aerd body, with some short hairs, infuscated ; I twice as long and broad as 1I; |
Siphonoghora alliarice w. 1, KOCH, Die Pflanzenlause Aphid. 1855, ; ' ' ’
Siphemaphora Lactucce KOCH, Die Phansenlause Aphid. 1855, IT longer than broad ; 111 the longest, with the exception of VI including *
Macrovighum sonchi MATSUMURA, A list of Aphid. Japan, in: the spur, with about 100 small protruding circular sensoria arranged all
Jeur. Coll. Agr, Tohoku Imp, Univ. Sapporo. Vol. VI, pt. 6, 1917. along the joint; IV and V subequal in length or the latter a little short, |
Macrosiphum sonchi v, 8. GOOT, Beitr. rur Kenatnis der Hollands, the former without and the latter with a single subapical sensorium; the l
PRl SRR ;:r:::;;:: R st 245 spur of VI nearly 5 times as long as the base. Fraboscis reaching beyond '.
the middle coxae, infuscate. Thorax and abdomen infuscate. Legs with some
Alate viviparous female. short hairs, infuscate except the basal port.ion of the femur, which are con-
Aody elongate, reddish brown. Head and thorax dusky. Antcnnae 6-articula- colourous with the body. Corwicles subcylindrical, wider at the base, black. |
; ted, longer than the body, with a few stout hairs, infuscated throughout ; Canda long, with a few pairs of long hairs, infuscated. |
1T somewhat shorter than IV and V combined, with about 60 elevated Host plant: Nogeshi (Sonchus sps.)
circular sensoria ; 1V shorter than V, without sensorium; V more than Distribution : Kiushu-Hokkaido.

twice as long as the base of VI, with a subapical sensorium, the

, Measurements in millimeters :
filamental portion of VI about 5 times as long as the basc. /[roboscis rea-

" " . The length of the bod 5319 %5 033 L K HOBB cve ive  dva wee sws wav SR
ching the third coxae, terminal 2 articles black. Zegs and zeemgs  normal. T e T S ' . "
: .7 [he greatest breadth of the abdomen .- 09 middle ... - o o w0 .09
Abdomen with small dusky maculac on the dorsum. Cormcles as long or e Sigihe of The wntamsel asticin: AT IO e e T
longer than the cauda, at the base about twice as wide as it is at the apex, I oo oo wop see s s o 1.3 | The lengths of the tibiae:
reticulated, black throughout. Cawda long, constricted much, concolourous IV cee v v s e e e 04 fore v o o SRR ¥
with the body. B Sl i i S o % ik R ; MBI o e e e vl
V1, the DRl oss  <os wiv. wor  ovs @A ‘ B 23 P00 i ey ‘ses | SeD sl 1.5
Measurements in millimeters : VL, the spur .. .. viv wes e 06 The length of the coracle -« -« .- 06
The length of the body - - «« «+ 1§ | The lengths of the femora: [he lengths of the femora : The length of the cauda -« v v e 03
1
The greatest breadth of the abdomen .- 06 | foce oo s e e e o G
The length of the fore wing <« - - 26 ; middle - o e v e o 08 Male.
fore wing - 09 | hind ... . e e wie s o OB . : g : .
The greatest heeadth of the fore Wang - 09 M Alate. BSady elongate, reddish yellow, provided with some hairs. Head *
The lengths of the antennal articles: The lengths of the tibiae: _ . .
: 5 Py wider than long, width of which between the eyes narrower than the
e R T R R e ORE 130 oes  sis wis ase ves aie I3
V" o o o ATV T middle . e s e e e L3 prothorax, /Z)es dark red. Three ocelli prominent, black-margined. Awfennae
¥ ) R s Y hind o S S ¥ - arising from a pair of prominent frontal tubercles, G6-articulated, infuscated
VL the base .« .. = - .03 | The leagth of the cornicle - .. .- 04 throughout the length, I as wide as but much longer than the tubercles,
VI the spur < - -« «« 36 | The length of the cavda - -+« - ... 02 : : _
1, the spur leng provided with a few hairs; I nearly as long and about half as broad as 1I,
Apterous viviparous female. with a few hairs; III decidedly narrower than any of the preceding artic-
Rody oval, with a few short hairs, dark-brown. /fead narrower than the les, with about 10 hairs, more than half as long as the body, with about
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10 circular sensoria irregularly placed throughout the length; IV longer
than V, imbricated, with a few hairs and about 28 small circular sensoria
irregularly distributed besides a rather large usual one near the apex; V
imbricated throughout, with a few hairs and about 24 small circular sensoria
irregularly placed besides the regular one near the apex, V1 imbricated
throughout, the spur being nearly 6 times as long as the base. [Yobosas
stout, reaching the second coxae, infuscate throughout the length, Zhorax
black. wider than the head. Ilings rather large; venation normal with veins
brownish. Zezs with femora, tarsi including the unguis and distal as well as
the proximal portions of the tibiae black, the remainning parts being con-
colourous with the body. Addomen rather slender, with middle and lateral
maculae of black. Cormicles reaching beyond the apex of the cauda. Fhws
wider and imbricated at the base, and narrower and reticulate near the
apex. Cauda long, with a few long hairs, black. ( raspers  dusky, with

numerous hairs and pores on the concave surface.

Measurements in millimeters :

The length of the body .« < <« -« 16 | The lengths of the femora:
The greatest breadth of the ablomen - 06 R R R
The length of the fore wing --- -+ - 28 idAlE oo we b dse ake e BB
The greatest breadth of the fore wing - 1.0 | hindl -« «oo  cor sis des s e OO
The lengths of the antennal articles: " The lengths of the tibiae:
Bt R e aam uh rAellah U 14 | fOTe +++  sov  oon  ous L
IO S0 i shas v sres SSr T iand SRR oo e e G e ws 1.8
A e cor  wer aae 4w e ©F | hind see o= 444 ses s sse s 30
VI, the base <« -« o« s 02 | The length of the cornicle s v oo O
V], the spur o <o e we oo | The length of the cauda ~«« «+ v+ 04

Apterous oviparous female.

Very much like the apterous viviparous female, the chief differences
being :
1. Antennal articles with some 100 small circular sensoria of the
protruding type.

2 Hind tibiac much thickened and with numcrous small sensoria.

I e S —
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The following tabulation will show some of the more important differen-
ces obvious among several species and genera of the aphids, the descriptions
of which have already been given:

Body :

1. Shape:— oval (Dilachnus), clongate (Euceraphis), etc,
2. Size :— small (Chaitophorus), large (Prerockiorus), etc.

3. Colouration :— light (Euceraphis), with maculae (Calaphus etc.,)

etc.
Antennae :
1. Length:— Shorter than (Lackni), as long as ( Callipherina), longer
( Macresiplina) than the body.
2. Sensoria:
A. of male:— on III only (Calaphis), on all segments (Mac-
rosiphur), on 111 and V (Euceraphus) etc.
B. of apterous viviparous female: on III (Acawnda itadori),
non ( Chattophorini) etc.
C. of alate viviparous female: on IIT(Common to many),”on
all segments (Mysus ribis) etc.
Cauda :
1, Shape:— round (/%erocklous etc.), bifurcate (Myzocallis ete.), entire
and elongate (Macrosiphum etc.),
Wing :
1. Fore wing: with III once branched (Dickastophorus), 111 twice
branched (Aphis etc.).
2. Hind wing: with cubitus (most of the species), without cubitus
( Carolinaia) etc.
3. Colouration: with cloudy area (Callipterus ctc.), without cloudy
area (most of the species) etc.

To correlate these characters with the chromosomes would be of much
interest, but a few of them will be discussed in the present paper leaving
the rest for a future work,

In closing this part of the work, a list of the species studied according
iv the genera, and those portions of the keys for the identification of the

——— -_—
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21. Periphyllus aceris Linne’
22. Periphyllus koelreuteria TAKAHASIIL
Subtribe PTEROCOMMINA
Genus Melanoxantherium
23. Melanoxant! erium sali- japonica SHINJI,
Tribe APHIDINI

genera recently prepared by Baker (1920) will be quoted for a comparison
with the keys prepared as the result of the study of the chromosomes.

Family APHIDIDAE
Sulfamily APHITINAE
Tribe 1achnim

Subtrile LACIHININA
Cenus DILACHNUS
1. Dilachnus pinfformesanvs TAKAHASHI,
92 Dilachnus 'aricolus MATSUMURA,
Sultribe Pterochloring
Genues Pterochlorus

3. Pterchlorus (Tuberalachns vimisalis FONSCOLOMEE,

4. Pler chlorus [u-pimlis van der CGOOT,
Tnbe CALLIFTERINI
Subtribe Phyllaphidina
Lenus Shivaphbis
5. Shivaphis celti DAN,
Sultnbe CALLIPTERINI
CGenus Callaphis
6. Calaphus letulsecnlens FITCLL
7. (Calaphis) magnolicolens TAKAHASIHILL
Genvs Callipterts
8. Call, kuricola MATSUMURA,
Genes Tuberculatos
9 Tuberculatus quercens KALT,
lﬂ_ Tubercalatus :i-m:rriu:nh 3‘4\1‘5‘;1\“'1{:\.
11. T. ( Mymeallis) Kashiwae MATSUMURA.
Genus Chromaphis
12, CH. Magnoliae KUWANA et ESSIG
tenus THERIOAYIIS
13. T, shinae SHIN|L
wenes Fuceraphis
14. Euceraphis letulae KALTENDBACH,
Genus Myzocallis
15. Myzrcallis castanae FITCIL,

Cenus Sy mydobius

16. Sy. (Euceraphis) jap mica KUWANA et ESSIG,

Sultribe Drepancsiphina
Genus [repanaphis
17. Dr, acenfolize THOMAS,
Cienus Drepanostpdiam
17. Drop. platanoides SCIHRANK,
Genes Chaitophorus
18, Chaitophorus sali-apterus SHINJL
19, Chaitophe rus solicnla MATSUMURA.
Genus Dichaitophorus G, N,
an, Dic, (Chaitophorus ) sali niger SITINJIL,
Cenus Periphyllus Aceris 1.,

Subtrile Aphidina
Genus Acaudus
24, Acaudus itadori SHINJIL
Cenus Carolinaia
25 Caml, 1ade SHINJI,
Genvg Rhopalosiphum
26. Rhop, lespederac KUWANA et ESSIG.
Subtribe Macrosiphinia
GGenus Amphorphora
7. Amph, ribicola OESTLUND
Genus Myzus
28. My:us ribis SHINJI (Linge’ ?
Genus Macrosiphum
29, Macrosiphum gobonis MATSUMURA,
30. Macrosiphum cornifoliae SHIN]I,
31, Macrosiphum ligustrumae KUWANA et ESSIG,
12, Macesiphum sonchi KALTENBACH,

A recent synopsis of the aphids described above according to Mr.

Baker, who is one of the best authority on the subject is as follows :

KEY TO THE TRIBES OF THE SUBFAMILY APHIDINAE.

1. Cornicles situated on broad flal  CONESsesssore: sosssstrs searsns R Iy Lachnini
(‘U’fﬂi{:]ﬂ tmmc, ﬂl’ m']m o lﬂ’ E!"]matf'til-itlu AR EEERRR v caE LR T T B .-a-----n--..-q-a-.-...-.......a

2. Thorax of alate form with the lobes rot prominently develoyed; oviparous form small,

Large wax plates present (Shivapkis celliy «coonse s ceane0008 sevrrirs S asborrons sbedeten Thelaxini,
Thorax of alate form with the lobes prominently developed, Wax plates vsually absents. vovvee.3

3. Cornicles truncate or elongate ; when elongate the cauda knobled, and the amal plate biloled,

nr tlm lﬂiml'llt pfﬂlﬂiﬁtﬂ[l)‘ lulry L R e T Y TR sanEman e allimrlni
Cornicles nt  truncate, useally elongate, Cauda never kmnlibed, Antennae with only a few spine-
Ilkc I"a_i['i FREBERNEE B LRSS RS s GRS AERT, e Es . SREEERE W (i Se R, REETRRE NS PENERANEE B F b e 8 A'ﬂ]idini

KEY TO THE SUBTRIBE OF THE LACHNINI
1. Radial sector of fore wings curved and of woderate length, Stigma elongate ... Pterochlorina

Radial sector of fore wings short and straight situated near the tip of the wing, Cornicles on
h:if:" cones (Dilj'.'ﬂf)iﬂﬂj)-q;-u BES BAB THER T (IR AT PSS SN SN TR F 1 SRR PP SN SRS N IAC!' "im

KEY TO THE SUBTRIBES OF THE CALLIPTERINI

I. Antennae armed with rather long, prominent hairs ceeceessnsess Nat DUSSSSE- sasasdsse Desssescsberpsinn B
Antennae usually with minute, s"metimes SIoUl DEISLIES +cvceieicrnsnasssnsssnane sossssecsssnssessessssssi}

2. Cﬂfﬂit]ﬂ cylindricnl DR TR Crérisis s ciote b oriionds oitdtrins tosibes i barbbioi s Pterocommina
Cornicles truncate, enlarged at base oo ecian ...............“...u.......n....aj;itnphmvipg

. B s " —
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2. Cornicles variable, often, long and somewhat swollen sessss sersesieesosssaseses Drepanaphidica

Cognicles never long ; always shoart and (IUNCALE § <os esrercrnnss sassvasns sosnnnns Callipterina

KEY TO THE GENERA OF THE CALLIFTERINA

1. Caoda distinctly kenlbed, anal plate usually bilohed or sometimes deeply divided. . oomeeee 3
Cauda mit distinctly kogbbed, anal plate entire or almost 50 ceoees voeoeuss sosrnPaRs bas i S e
9 Antenrae minutely setoss, sensorium at base of unguis oval or somew! at
roanded e sbierennn i c everaeans beetsasaracerei o Symydobius
Antennae not minutely setose, ssnsorium at lase of unguis long and narrow,
ERC. sssess= AeiRsrasesobesiry sbvnsnsndsentadu ToaRIIe. SPPPIVSRlianis - SURTIPSIY feadeate 0et Euceraphis
Anal plate deeply divided with U—shaped cleft s> that the lobe appear as distinct ; cauda
KDOLDBEA soves seeens svenrs snsunscansos boaso sesne . 14000 sansnssavtss seusandssss Spnes ......”........T'hfﬁmphis
Anal plate bilobed, not deeply divided ; cauda very morkedly krobled. oo PPPRPgN -4
4. Antermae and often the canda with prominent Bairs «cow. weree sosssnne sassees Callipterus
Cornicles and antennae without such BAIrs ceccoe sosvernes ccos preacsanranssnisssss cvsranesissiriss B
5. Moute or less distinct antennal tubercles present «.ooocoov esases sanssess Calaphis
No distiret antennal tubercles PTESCRL +r nronm sannninessbrioars asssrsnonse soaves sanee: M}jmllig

-

KEY TO THE GENERA OF THE DREPANOSIPHINA

1. Cornicles extremely long and swillen in the middie «ooo vooe cocmmmeniannins Drepanosiphum
Crpicles not reaching the tip of the abdomenaee o s s e Drepanaphis

KEY TO THE GENERA OF CHAITOPHORINA

1. Cauda quite distinctly  knobbed ccoeve wnvvonns sinnnes SIS S Ssdithn BEs i SR Chaitophorus
Couda it kﬁ\hhﬁd bu[ pranded oo rssiissn acnsei srresien v PP Ptﬂphy“ltl

KEY TO THE GENERA OF THE PT EROCOMMINA
crne sastsess PlETOCOIMA
vee weneess Melanoxantherium

1. Comicles somewhat swollen oooooomminn cooriian
Coenicles cylindrical .- -

KEY TO THE GENERA OF THE APHIDINA

1. Cornicles swnilen, not subcylindrical or trapering «ooocoessssmen tarenes oo Rhopalosiphum
2 Cauda aparestly alsent, or 3 mere rourded plate-like Structure coeer womesees Acaudus
Head with promicent an‘ennal (uberCles cecevisis v ssssses sonssrrsans v osannnces Macr siphina

KEY TO THE GENERA OF THE MACROSIPHINA

1. Corncles SWAllen «cecee o smemsnemhantan s aan nbag sl gt hoe s & TIAS IS Amphorophnra
'.:.‘ miczt& c\llnd'iin: Or uw;nc' ﬁmel! i'!lllrn --------- sa 0w wn e fhiasl spesssss Basrseses SRR illvz
0 Tabercles SiPngly CONVERGING -~ - seersssse osnrruns sames s dsebsrss op oo wsanes Myzus

Tubercles distinctly diverging .. ovo covsrsssn cocniacsvoren nn dssnenanssesss sasesssss Macrosiphum

The above keys are quoted here for the use in comparing this with
the one that will be suffixed at the end of this thesis.

P L e e
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The descriptions of germ cells

A. Germ cells of Luceraphis betwlaccolens KALTENBACH.

This is a larg form. The stem mother hatches late in February from
the egg laid in the fall by the oviparous female, The newly hatched nymph
is dark orange at first on account of the presence of the yolk substances
in the body. At about the time when the yolk contents of the nymph
become exhausted, buds of the host plant, the birch, break out, and the
insect migrates and feeds on young leaves. When a twig infested with
eggs is brought into the room and left to dry, the buds, of course, do not
open, and consequently the newly hatched young dic of starvation, but if
such twigs were placed in a tumbler containing water, or planted in a moist
soil, buds would open in the next Spring and consequently the young hatch,
mature, and reproduce. The larvae or nymphs become mature in from 18
to 24 days depending on the condition of the host plant and temperature,
and commence to deposite young viviparous larvae, which in turn, after a
lapse of about 20 days, give rise to numerous young viviparous females and
so on. Yet this condition of parthenogenesis does not last very long., In
California, New York and Missouri, U. 5. A., where I have had actual
observations, the male and female forms appeared sooner or later.

For the purpose of determining the scquence of the germ cells of males,
several methods of experimentation were adopted. The one suggested to me
by Dr. Long was the best so far as mortality is concerned. The method
is briefly as follows: by means of a hot needle a tiny drop of melted wax
was placed between the wings of the adult as soon as they had emerged from
the final molting skin, and the insect was transferred to a fresh clean leaf
and then the whole was enclosed within a small lamp-chimney of one inch
in diameter with cotton plugs at both ends. The chimneys were then tied by
means of a string to boughs. As soon as an adult female deposites the
young, the former is transferred to another chimney until she gives birth
to another larva, and so on. By this method, a complete life history of the

e
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young from the time of its birth to its maturity could be worked out. In
general, it may be said that an adult female deposits, at the temperature
of T0"=80°, one young every two hours. Since there are 8 ovarioles in this
species, it means that at least sixteen hours are required to empty one
embryo out of the first cgp-chambers, and since the nineth or the first
embryo in the second egg-chamber follows with an intermission of two
hours also, in ordinary purposes it may be said that the depositing cycle
of ovarioles in this form is ecighteen hours. Similarly it follows that the
period spent by an egg to mature, or in other words, the growth period of
the oocyte, is also about sixteen hours, Thus it is comparatively an easy
matter to determine the sequence of the maturation figures found in different
¢gg chambers or sperm cysts of the same or different ovarioles or testis
as the case may be. It is, however, a difficult task to know difinitely this
time factor in different individuals for the reason that the development of
the germ cells depends, like individuals, largely on temperature and other
environmental conditions.

The chromosome numbers of the somatic as well as the germ cells of
the male and female have already been given in my briefl communication
entitled the chromosomes of a certain aphid, ZFwcerapls betulae Kalt.
(1918).  In this paper an attempt will be made to analyse a probable
method, by which the reduction in the number of chromosomes of this

species miay be brought about.

l. Spermatogenesis.

The male sexual organ develops in general like that of the female,
the only difference being the relative size, shape and number of the germ
cells contained. There are exactly the same number of testis as the female
ovarioles at least in the case of Ewnceraplus betulae KaLr,, i. €., one on each
side of the main axis of the body. The testes on cach sides are, however,
open at the same point forming a radial structure. Consequently the pedi-
celes or the sperm ducts are all very short. Another difference observable

between the sexual organs of the male and the female is the number of

epithelial cells that invest the germ cells within,  As has been stated, the

A g U ————— . I e et -
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follicular epithelial cells of the female organ increase in size with the growth
of the egy, while in the male cells this is not the case. Fach one of the
cight testes or testicular lobes is divided into compartments, and the cells
in each compartment are approximately of the same size and stage or phase
of development, suggesting that they are probably all derived from a sin-
cle primodial germ cell.

A, Spermatogonium,

The spermatogonia of Luceraphis betulae KALTENBACH are, as a rule, found
in the testis of a still unborn young larva. They are also found in or near
the free end of testicular lobes of the nymphs until an early part of
the third larval stare, but the cases where they are found in the testis of
the winged adult is very rare. Since the chromosomal history of the
spermatogonium is essentially the same as that of the somatic cell or with
that of other animals, only a brief account will be viven here.

The resting spermatogonia are rather numerous, indicating that this
stage occupies quite a considerable duration. The size of the cell at this
stage is slightly ovoid than to be a perfect sphere. There are two memb-
ranes : the outer cell membrane and the inner nuclear membrane, The
latter is not only very distinct but also sharper and heavier than the former
in all the sectioned materials. The cytoplasmic area of the spermatogonial
cell stains decidedly darker than that of the cells of the later generation i. e,
the spermatocytes. No centrosome could be detected in this or the succee-

ding stages. The nucleus contains within it a large nucleolus or the karyo-

_sphere of Brackmax(1905) and others. This nucleolus or the true karyosome

is sphaerical in outline, and locates at one pole and not in the exact center
of the nucleus. It appears black and homogeneous in the specimens stained
with Heidenhein's hacmatoxylin at the stage of an ordinary colouration.
When, however, the extraction of the stain continued long enough, or
the triple stain is used, or better still when it is stained with the phospho-
tongastic acid, it presents a vacuolated appearance (Fig. 120, showing often
within it a granular chromosome-like bodies, the number of which corres-
ponding to that of the accessory chromosomes. A greater portion of the

nucleus near the karyosome is occupied by granules which casily take up
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such acid dyes as orange G, acid fucsin, or Congo red. These are usually
arranged in a radiating manner out of the nucleolus toward the opposite
direction. No visible substance was foun toward the other pole of the cell

Following the stage described, both the cytoplasm and karyosome
or nucleolus become clearer. The karyospher disappears cradually and the
chromatin granules derived mostly from it become scattered on an achromatic
network, the uradual disappearance of which, coupled with the shortening
of the fibers, causes the appearance of fine threads. In favourable specimens
a groupe of 4 long beads-like threads are recognizable as late a time as the
[ig. 122 represents. Thus there is no question about the karyosomal origin
of the chromosomes. \When the beads-like chromosomal threads  became
recognizable as a fore-runner of the definitive autosomes (chromosomes), there
atill can be seen a group of lessor 4 of rather compacted chromatic bodies, the
later hi=tory of which shows them to be the so-called sex- or X-chromo-
comes. Thus it is clear that the so-called X-chromosomes in this species
are nothing but a part of the karyosomc. These beaded chromosomes  gra-
dually shorten amd finally give risc to a definitive number of chromosomes,
i e, two longer pairs in addition to a group of shorter 4.

Conditions of i spermatogonium when all of the chromosomes made their
appearance with no nucleolus are illustrated in such prophase figures as are
represented by Fig. 125 and 126. There are, in cach one of them, two
pairs of long chromosomes, the later history of which proves them to be
the autosomes, and 4 smaller (shorter) chromosomes of verying sizes. These

chromosomes, including the sex-chromosomes, become soon arranged on an

achromatic spindle which then appears — Metaphasc. Fig. 128 represents a
subpolar view and Fig. 127 a lateral view of such a metaphase figure.  Iig.
129 and 130 illustrating two anaphase figures show that there is no such
an extraordinary phenomenon as the extrusion or lagging behind of any of
the chromosomal parts indicating that the last spermatogonial  division is
similar to that of an ordinary somatic mitosis so far as the chromosomal
behavior is concerned. After the last spermatogonial division the chromo-
somes gradually fade away, and at the same time achromatic substance

increases s much that only a smaller part of the nucleus is occupied by
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chromatic substance during the late telophase of the last spermatogonial stage
and the spermatocyte of the first order in an early growth period,
B. Spermatocyte

The first remarkable change observed in an early growth period of the
spermatocyte 1 is the appearance on the achromatic matrix of several
chromatic granules, the number of which seems to correspond with that of
the definitive chromosome threads.  As the chromatin granules increase, the
nucleus begins to appear dark and continues so until the late prophase of
the first maturation division. In the following stage, a clear space becomes
noticeable in each of the threads or chromosomes. Thus at this stage each
chromosome presents a doubled appearance. Although in Fig. 33 and 35
there seem to exist four small solid chromosomes besides four large paired
ones, 1 take this condition of the smaller ones as due to different
oricntations, and that if they were seen from another angle, they might have,
no doubt, appeared as doubled. That my interpretation is probably correct
is shown by Fig. 134 which clearly indicates the existence of a paired
or doubled condition in all of the chromosomes.

Now, if we regard each of the pairing chromosomes as representing a
single spermatogonial chromosome, we should have half as many chromo-
somes as we see here. Thus, there is no other alternative than to regard
the pairs as due to a longitudinal splitting of cach of the spermatogonial
chromosomes. In this respect, then, my interpretation agrees with MORGAR'S
(1915, suggestion, namely, that the chromosomes here apparently split Jon-
gitudinally in anticipation of the second maturation division, which closely
follows the first without an intermission of a resting stage.

Now let us go back to the spermatocytal stage of the birch aphid. In
Fig. 139 there are two pairs of large chromosomes besides four small
apparently solid chromosomes. Thus the total number of chromosomes is
now eight. This change in the chromosome number is due to two factors:
in the first place the clear space between each one of the chromosomes
became obliterated, and the second that this obliteration is followed by a
side-by-side conjugation of larger or ordinary chromosomes to form two pairs,

As the maturation division progresses, each part of the paired autoso-
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mes gocs to the opposite poles, but the heterochromosomes are first drawn
out to form the lageinge chromosomes and then all are suddenly withdrawn
into a single daughter cell.  Those daughter cel's which reccived two auto-
somes besides four heterochromosomes undergo another mitosis before they
are transformed into spermatozoa, while those that received two autosomes
and no heterochromosome degencrate i it (Fig. 146). Thus, all the sper-
matocytes of the second order have six chromosomes as is illustrated by
FFig. 147

Such is a general accounts of the maturation phenomencn n Faera-
ples betwlae. As in the case of other animals certiin adyvantages and handi-
caps are evident in this specics.  Descriptions and discussions on certain
phases of chromosomal history are, therelore, left untouched in this particul-
ar sections, leavine a fuller account to the time when the most favourable
specics will be taken up.

2. Qogenesis.

A. Parthenogenetic ovum,

Since. as we shall soon state, both the nurse and the oocytal
cells arise from the oogonial cells by differentiation, and since the oocytes
are formed after the differentiation of the nurse cells became definitely
established as such, strictly speaking, there is no oogomum, Besides, the
mitosis of the primodial germ cells, from which both the nurse cells and
the oocytes arise, is, whatever their future history may be, cssentially
the same as that of the ordinary cell division. [ismissing, therefore, the
accounts of the oogonia, we shall directly proceed to take up the account
of the vocyte.

Growth period 1 —Fig. 150 represents a condition of one of the earlicast
oocytes during the growth period. The cell boundary is still indefinite but
its nuclear membrane is very distinet. The cytoplasmic arca surrounding
the nucleus is dense and homogenous. In the nucleus itsell there is a large
body which is basic in reaction but is surrounded by achromatic alveolar
plasma. In the material which is slightly younger than the one shown here
this densely stainning body is much larger and much more compact, but in

the one illustrated here, the nucleolus ur karyosphere of Brackmax (1909)
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has already become smaller and presents a kind of vacuolation. In fact the
remains of the former large nucleolus is now represented by this vacuolated
structure. This vacuolation, it must be noted here, has produced now definitely
recognisable four smaller chromosomes, or it is more probable that the
disappearance of the nucleolar structure brought to view the said chromo-
somal structures. Deyond this quadruple chromatic area, there have come
into vicw some beaded threads, the number of which it was often  difficult
to ascertain.

With the growth of the egy, however, these granular beads=like threads
of the chromatic granules above mentioned became enlarged and the threads
at the same time thickened (Fig. 152—153) until heavy threads are formed
of the granular chromatic body, or chromatins. Although the presence at
the place of the origin of the chromatic threads of a more or less compact
accessory quadruple prevents, to a certain degree, a clearer investigation into
the nature of the chromosomal threads at this period, the fact that there
are at least 4 separate pieces which are approximately of the shape and size
of the ordinary chromosomes that immediately form at this stage, favours
the view of the non-existence of a single spireme in this Aphid (Fig. 164). In
the next older egg the formation of the threads into a definitive number of
chromosomes is evident. At this stage two pairs of autosomes so charac-
teristic of the spermatocyte are very clearly seem. They are of about the
same size and shape, both being of rod-shape. In this and even in the next
older eggs the sex-chromosomes are still found close together forming a
closely associated quadruple.

With a further growth of the ege, however, a dispersion of the chro-
mosomes including the sex-chromosomes and the shortenning of the auto-

somes fake place (Fig. 155—-156). This change, however, does not disturb

the relative size and position of the chromosomes. The shortenned chromo-
somes appear spherical but, in reality, they form rings with a clear area in the
center of each one of them. The exact meaning of this ring formation is
not very clear, but is not entirely without a guess that it may have been
brought about by a wounding or curling of the chromesomes and probably

not due 10 a contraction as one might suppose. It may also be taken as
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due to a precocious splitting of the chromosomes in an anticipation of the
polar body formation. On this point a further study is necessary.

Metaphase — The ring-shaped chromosomes seen last becomes gradu-
ally elongate or rather straightens out at the beginning of this stage. Mean~
while an achromatic spindle fibers make their appearance on the equatorial
plate, on which the now-elongatedd chromosomes become arranged. The
number of chromosomes seen on the equatorial plate is 8; 4 very long
and 4 much smaller ones. Thus, the sex-chromosomes, the number of which
theoretically ought to be 8, secem to keep on a state of fusion in most
of the euys parthenogenetically develop. As the figures 161 and 162 show,
every one of the chromosomes, including the sex-chromosomes, is attached
to a fiber that runs from one pole of the oocyte to the equator, This fact
shows, contrary to the maturation of the spermatocyte, that all the chromo-
somes do equally divide,

Anaphase — There is no difierence observable between the anaphase
of the pseudomitosis of the parthenogenetic egg and that of an ordi-
nary mitosis so far as the chromosomal behavior is concerned,  Each of the
eight chromosomes including the accessories becomes somewhat shorter and
more ovoid as they recede each from the other toward the opposite pole.
As the spindle fibers contract, cach half of the chromosomes becomes more
and more appart, There is no visible difference between the chromosomes
that are destined to be cut off from the egg nucleus to become the polar body
and those that go to form the first cleavage nucleus later. The cytoplasm,
however, behaves differently from the case of the ordinary mitosis ! instead
of agerecating equally around the two daughter cells, or rather chromo-
somal groups, it still fills a greater portion of the egge with, of course, the
exception of those parts that becomes vacuolate on account of the growth
in size of the oocyte. The daughter chromosomes-group that becomes pulled
out, soto-speak, to the periphery of the egu constitutes the polar body.

Telophase — By the time when one of the chromosome-groups be-
comes pulled, h:'n-ru-s[mak. to the periphery of the egg, a sort of nuclear
membrane is formed around each of the daughter cell or more correctly a

chromosome-group. After this is done, one of the :lnughtcr nucleus that
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happened to lie on the periphery begins to degenerate whereas the other
that remained deep in the cytoplasm begins to migrate toward the center of

the egy, all this while its contents becoming disorganized, This nucleus,
which is now the first cleavage nucleus, then goes into a resting stage.
That the polar body remains for a considerable time without disappearing
may be learned from such figures as Fig. 164, which illustrates a condition
of the parthenogenetic egg in the metaphase of the first cleavage. The
same figure also illustrates the fact that the first cleavage spindle of the

parthenogenctic egg lies in the center of the ey,

2. Sexual ovum.

The study of the so-called winter ¢gg was undertaken not so much

for its maturation process as its bearing to the determination of the sex of

the individual.  Although a great many eggs have been fixed and studied,
specimens representing some staves of the maturation divisions are yet to
be found. The facts that the polar body formation probably takes place
simultaneous with, or a short time after, the deposition of the egg and that
the eggs at this time become peculiarly brittle make the sectioning rather
difficult, giving only a very few specimens showing the female pronucleus.

The ovaries or rather ovarioles that produce the so-called winter eggs
are originally the same as those that produce the parthenogenetic ova so far
as the origin and subscquent differentiation are concerned, the most noti-
ceable differences existing between these two kinds of ovaries being their
relative rate of growth and differenciation of their contents, nurse cells and
the oocytes: in those ovarioles that produce the sexual ova the growth of
the nurse cells above are more rapid than those of the ovarioles producing
the parthenogenetic cggs whereas the growth and the change in the appea-
rance of the chromosomes are just the opposite of this, i. e, they are faster
in the case of the parthenogenetic eggs than in the case of the sexual ova
(Fig. 175 B!, Conscquently it happens that, by the time when the sexual ova

reach their ultimate size and their nuclei, now the germinal vesicles, begin

to undergo a division to produce the first polar body, the parthenogenetical-

ly developing ezgs had alrecady undergone a complete embryological deve-
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lopment and are ready to be deposited.

One of the most remarkable features observable during the growth period
of the oocyte of the first order is the contraction to one of the poles i. e.
the pole opposite of the oviduct, of all the chromosomal threads (Fig. 165),
[n favourable specimen representing a similar stage there is often found a
furrow running lengthwise of some of the chromosomes. S0, | can not but
consider such furrows as due to a longitudinal splitting of the autosomes,
and the contraction of the chromosomes to represent i true contraction stage
<o common in the case of other insects and animals. In this connection, it
must be mentioned that the oocytes are not produced by a peculiar division
of follicular cells that enclose the nurse cells and ova as TANNREUTHER (1906)
declares, but all are the products of the oogonia, which are in turn derived
from nothing but undifferentiated primodial germ cells. In Fig. 175 A
almost all of the oocytes are found in the contraction stage and cach of them
ie connected to nurse cells above with nutritive strings of Tannreuther secreted
by the nurse cells.

From this time on the appearance of the chromosomal threads gradual-
ly changes and by the time when an oocytal chamber is formed, the chro-
mosomal threads become shortened and at the same time all appear to
have radiated from a single mass of plasmosome-like structure which is often
vacuolated. The fact that the number of the visible chromosomes at  this
stage is usuvally limitted to four, som¢ of which may show a longitudinal
furrow that runs through each one of them suggest that the threads may,
in reality, represent the autosomes and that the sex-chromosomes have, by
this time, condensed to form a plasmosome-like structure (Fig. 168-172),

In the next older ey, the chromosomal threads seen last have, in all
probability, formed a single large thread with a mass of sex-chromosomes at
one of its ends.  The next step in the chromosomal change is not very clear as
yet, but the presence of such a figure as Fig. 169 suggests that the single
thread seen last must have divided transversely to form a characteristic number
of chromosomes, which in turn conjugated to form tetrad-like structures, one

of which being the sex-chromosomes. All this while, it must be mentioned,

the nueleus or the so-called germinal vasicle moves out from the center
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toward the periphery of the egg. During this migration the tetrad-like
chromosomes come together and form again a nucleolus-like structure,
from which three or probably four chromosomes radiate out. By the time,
however, when the germinal vesicle reaches the periphery of the egg, those
radiating chromosomes become broken into numerous small pieces which
soon becoming darkly staining bodies escape into the cytoplasm through
the nuclear wall. A careful observation on the nucleolus-like body remained
in the nucleus discloses the fact that within this apparently solid body
there are embedded two pairs of chromosome-like treads besides a round
body. This is just the condition, Ithink. Brackyax (1905) found in the case
of the maturation of the egg of a Myriapoda.

The next change in the nucleus is the disappearance of the nucleolus-
body and the formation of about 6 oval bodies instead. 1 cin not but take
this stage as representing a late prophase comparable to Fig. 159 in the case
of the parthenogenetic egg. The change just described takes place during
the migration of the germinal vesicle to the periphery of the egg. On
reaching the periphery, the germinal vesicle contracts and becomes smaller,
at the same time causing a vacuole to appear between the periphery of the
egy and the nuclear membrane. That the formation of the first polar body
will be the next change, which phenomenon | have not been able to obserye,
can be learned from such a figure as Fig. 174 which shows two nuclei arranged
almost in a row. One of these nuclei situating near the periphery of the egg
will probably represent the first polar body, while one of the daughter
nuclei of now-dividing onc will become the second polar body. Should this
assumption turn out to be true, then, we would expect at least two and
probably three polar bodies in this case as against one in the case of the
parthenogenetic egg. Of the chromosomal distribution among the polar
bodies and the female pronucleus nothing definite could be detected on
account of a dark appearance of the nuclei. On this point a further study
IS necessary.

3. The Origin and Differentiation of the Germ Cell.
The origin and subsequent history of the germ cells of aphids have been
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already investigated by several investigators such, for example, as HUXLEY

N

(1894), Levckart (1864, Crause (1864), Mecaxikow (1866), Baruiaxi (1868),
Wirracz (1884), Wi (1888, Stevess (1905) and TANNKEUTHER (1907).
Several views have been advanced to account for the origin and subsequent
history of the germ cell of aphids. Most striking of these are the follicular
epithelial origin of the occytes (TassrevTER) and the existence of two kinds
of oocytes corresponding the summer and winter eggs in a single ovary
(Stevess'. In order to investigate whether these phenomena are more
common occurence or they are limited to a certain species or they are due
to misinterpretation by the investigators, the study of the germ cells in
Fuceraphis betulae KaLr. was began under the guidance of Professor Long
of the University of California in 1913, and the work was continued under

Professor 1 eFevre, at the University of Missouri, during the seasons of
September, 1917 —May, 1918,

The lateral view of the anaphase of the first cleavage cell is shown in
Fig. 177. The chromosomes of two daughter cells are found very much
appart. There is neither lagging chromosome or chromosomes, nor are there
any indication that may suggest the casting out of chromatin substance in
this or the stages previous to this, Soon a nuclear membrane is formed
around cach of the two daughter cells while all the so-called yolk which is,
in this case, nothing more than a kind of cytoplasm, is divided equally
into the posterior and anterior halves. Thus apparently the first cleavage
is equational as regard the amount of chromosomes as well as that of the
surrounding  substances, the protoplasm and yolk, if any.

The second cleavage spindle is directed obliquely and not parallel
to the antero-posterior axis of the egg, but the division is here again equa-
tional ; the resulting four cells each receives apparently an equal amount
of the nuclear as well as the protoplasmic material. There is neither
lagging chromosome nor the casting out of chromatin. The same is true in

the case of the third cleavage (Fig. 178). The condition of this or that of

the figure that shows the dividing cells slightly before the completion of the
blastoderm arc also to the effect that, at least up to this stage, all cleavage
cells equally divides and must, therefore, be regarded as equally potential

ol

At the next stage, however, an interesting phenomenon occurs. A large,
much more clearer cell than the rest of the blastodermic oncs, makes its
sudden appearance (Fig. 180). Besides the two distinctive features just
mentioned, this large clear cell is reticular and represents an appearance
of distinet and definite chromosomal character as against a more glanular
appearance c¢xhibited by the rest of the blastodermic cells. The exact manner
and time of the appearance of this single large cell could not be made
out. Other evidences, however, indicate that this differentiated cell must
have occured simultaneously with the completion of the blastoderm and the
subsequent beginning of gastrulation and also of the migration of a certain
colony of symbiotic organisms at the posterior end of the egyg. This single
ﬂrgc cell is, as its later history shows, the primodial germ cell. By subse-
(quent multiplication and differentiation it forms the two of the three ovarian
clements, namely, the nurse cells and the true egg cells or the vocytes as
they are often called.

Somewhat later conditions of the germ rudiments are shown by Fig.
182 and 183, The germ cells have been greatly increased in number by
successive divisions since we described them last, but cach one of them
still presents its characteristic appearance. One of the most interesting and
at the same time the most important things is the fact that all the germ
cells are completely immersed in, or more correctly speaking, surrounded
by a colony of symbiotic organisms, mycetomia or the secondary yolk
of many investivzators, The nurse cells and oocytes are, however, derived
from the same undifferentiated primodial germ cell, the former being the
first to develop followed by the latter,

Still later on, when the oocytes became differentiated as such, there
are in each ovariols from 8 to 16 nurse cells and about the same number
of oocytes besides several follicular epithelial cells that surround them.

Epithelial cells multiply, and at the same time extend postero-dorsally
untill they meet with the vaginal invagination that has occured near the post-
crior end of the embryo. Meanwhile the growth of the nurse cells continue
not only in number but also in volume. In the case of the ovariole of the
parthenogenetic eggs the nuclei of the nurse cells undergo little change as
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the comparison of Fig. 184 and Fig, 185 indicates. Soon a kind of nutritive
material similar to the protoplasm begins to be secreted by the nurse cells.
At first the sceretion accumulates uniformly around the nucleus of the nurse
cell ina form of a ring. Silmultancous with this the ring elongates
posterc=ventrally and at the same time converges toward the center of the
ovariole where the nutritive material assumes an appearance of threads,
Fach one of these connects with one of the oocytes situating in the distal
portion of the ovarian chamber. The oocyte that is found in the center of
the chamber receives, by reason of its central position, more of the nutritive
material than any other, and consequently grows faster than the remainning
oocvtes, all of which get nearly an equal amount of the nutritive substance.

As the central vocyte grows in size, it becomes constricted off from th®
rest of the oocytes to form « new chamber, which is, it must be mentioned,
formed by the multiplication of the epithelial cells. It is in this newly-formed
cgr chamber that a greater part of the maturation process takes place.

When the oocvte locating centrally becomes constricted off to form a
separate egg chamber, another oocyte in the upper chamber assumes the
central position, and by reason already mentioned begins to grow suedenly
and is, in turn, constricted off to form another egg chamber, so that at this
time an ovariole consists of a string of three chambers. [ have seen many
strings of four chambers but not one containing more than this number. |
am, therefore, of an opinion that in all probabilities the embryos will have
passed into an empty chambers after the formation of the fourth chamber.
In many cases only four larvae are deposited from each ovariole. Usually
a majority of the oocytes and embryos developed, seem to have no chance
of being lail. The foregoing accounts hold true also in the case of the
oviparous female and her eggs.

1 have been unable to observe any indication that may suggest the
origin of the cocytes by the division of the folliculur epithelial cell as
Taxsrevrnes (1907) describes and figures.  All my specimens of transverse
sections through the ovariole show the condition as illustrated in Fig. 186
and Fig. 187. A clear demarkation of the epithelial layer from the oocytes
and the direction of the dividing epithelial cells are found, not towards the

interior of the chambzr, but tangential to it.
It must also be mentioned here that in the species I have studied there

were only one kind of cocytes and not two as Miss Stevens claims to
have found in her specimen,

The origin of the three ovarian elements in aphids has been differently
scribed by different writers.
Lussock (1849) claims that the egg and. nurse cells are modified
epithelial cells of the end chamber.
BaLsiant (1868) states that the germ rudiments of parthenogenetic aphids

undergo a process of budding previous to their differentiation into the nurse
cells and oocytes.

Mercusikow (1866) derived the end chamber from a mass of cells
“Die am untersten Pole des Endfaches liegenden Zelle sich bedeutend
vergrossert, wobei sie in ein, aus dem Endfachepithel entstandes Follikel
cingeschlossen wird und hier ihre weitere Entwicklung vollzieht."”

Stevess (1905) insists that the content of the end chamber is of two
kinds possibly corresponding to the summer and winter eggs, and that those
situated on the lower portion of the end chamber degencrate in the ovarics
that prcduce the agamic eggs.

TassreuTHER'S (1906) recent observation is no better than that of Lus-
Bock, for he declares that the ego cells do not originite from the inner
mass in common with the nurse cells or ovarian glands but grow out of
the follicular epithelial cells situating at the base of the end chamb:r,

In insects other than aphids, the result of several investigators differ,
with the species with which they have worked, It would be of interest to
go into the literatures on this problem, but since such a resume has already

been given in my previous work (S, 1922), T shall not attempt to re-
peat it here.

B. The Number of Chromosomes in Representative Species.
1. The subtribe LACHNINA.

Material No. I.— Dilacknus laricolus (Figs. 189—-193). This is oae of
the large! forms, being nexly as large as Plerochdorus tropicalis, to which
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it is closely related. The equatorial plate of the first spermatocyte mitosis
(Fig, 189) shows 5 clements: 4 bivalent and one univalent chronosomes.
It is this univalent clement that becomes drawn out in anaphase and finally
withdrawn into one of the two daughter spermatocytes of the second order.

2. The subtribe PTEROCULORINA.

Material No. 2.— [erochiorus tropicalis (Fig. 194—=196). In the number
of elements there is no difference between this and the preceeding species,
both having 5 elements or 4,4+ X=5(2) One of the distinguishing fea-
tures of the equatorial plate of this species is the triangulite shape of the

sex or univalent element with a clear space in its center,
Material No.—3.— Tuberolachuus viminalis (197—198). Baker placed

the presznt species in the same genus with tropicalis, but the examination
of the chromosome elements in this species dos not favour this determi-
nation. For in this case there are unmistakably 4 elements or 3y +X=4
(&), X beingz the largest. It is, therefore, thought wise to cill this

species by its older name of Tuberolachnus viminalis in  spit: of BAKER'S

opinion.
3. The subtribe PuyLLAPHIDINA,

Material No. 4.— Shivaphis celt: (Fig. 199-2300), The subtribz Puv-
LLAPHIDINA, to which the present spacies as well as Zamiia (Pleyllaplus)
corvent studied by Moreax (1916) belong, was regarded by Baxer (1920)

to constitute the phylogenetic link between the subtribes CALLIPTERINA and
Cuarrornorina on the one hand and such other subtribes as MACROSIPIINA,
ArHipixA, Lacusisa and others on the other. The number, shape and size of
the chromosomes found in this species are in strict accordance with the views
just stated, for two elongate elements representing 4 autosomes besidz:s
one small sex-chromosome or 5 in diploid number is the smallest number
conceivable in the germ cells of the aphids and, thus, it must be regarded
as to represent a primitive character in the evolutional scale.

4. The subtribe CALLIPTER!NA.

Material No. b.— Mysacallis castanae (Figs. 201 and 202), The polar
views of the equatorial plates of the first spermatocyle mitosis show 6
clements. The largest of these alone is univalent, the rest being bivalent
(Fig. 202).

Material No. 6.— Calaph:s betulaccolens (Fig. 203). Camera Lucida
drawings of equatorial plates made at the University of California suggest
the probable identity of this species with the paper birch aphid studied
by Stevess (1905).

Material No. 7.— Tuberculatus kashwwae. A great many specimens of
this species were collected, but all were too old to show any good chro-
mosome plate. In one specimen 7 clements were observed,

Material No. 8.— Tuberculatus quercicola (Figs. 204—206), Figure 204
is an ejquatorial plate of the first spermatozyte mitosis. There are 7 ele-
ments of different sizes and shapes, and figure 205 shows all but one double.
Thus the diploid chromosomes of this species can be represented by 124+ X =13,
Thus in the number of chromosomes alone this species differs from JA/)-
socallis castanae. Hence a different genus nam: of Zuberculatus,

Material No. 9. = Zubercu'atus querceus (Figs. 307 and 203 . The specimens
of this species were co'lected in th: United State of America. Unlike our
Tuberewlatus, this material has two exira tiny clements, making 9 elements
in all. Of the significance of thess tiny elements we shall discuss later on.

Material No. 10.— Callip’erus kuricola (Figs. 209 and 210). The e juatorial
plate of the first spermitozyte mitosis shows 7 elements, the largest one
being univalent. Thus there is no difficulty in distinguishing this species
from Tuberculatus quercicola, in which the univalent elem:nt is surely not
the largest one,

Material No. 11— Ewceraphis betulifoliae (Fig. 211). Morphologically
this spec’es is very closely related to both Ewceraplis  betulae and  Symy-
dobius kabae in the possession of elongated sensoria on the third antennal
art'cles, but it differs from the former in th: lack of glands that secrete
flozulent substance. It also differs from the latter in its habits of feeding
on the leaf instead of barks. The chromosome complex of this species,

however, shows more affinity to the genus Clapl's than Euceraphis represented




by betulac Kocn, for there are 10 bivalent elements besides a single uni-
valent one in the equatorial plate of the first spermatocyte mitosis (Fig. 211).

Material No. 12.— Euceraphis betulae (Figs. 1~148).  This is the species,
the spermatogenesis and ovogenesis of which have been described in some
details in Part A of this thesis.

Material No. 13. — Clhromaphis magnoliac (Figs. 312 and 213). In the figure
214 which represents an equatorial plate of the first spermatocyte mitosis
there are 4 clements, the largest of which being univalent. This fact
points to the primitiveness of this species as compared with the rest of the
genera belonging to the subtribe CALLIPTERINA.

Material No. 14, — Calaphis magnolicolens (Figs. 214 and 215). The equa-
torial plate of the first spermatocyte mitosis shows 10 elements including
an unpaired one (Fig. 214).

Material No. 15.— Thericaphis shinaz (Fig. 316). This is one of the
beautiful forms resembling in many respect a Callipterus, and so does the
number of chromosome elements. The sex-chromoscme or the univalent
element in the equatorial plate seems, however, not to be the largest of 7
although our material is too scanty to decide on this point.

Material No. 16.— Symydobius kabae (Figs. 317 and 218). Figure 217 is
an equatorial plate of the first spermatocyte mitosis. There are 13 clements
of varying sizes and shapes, and Figure 318 shows that all of tham exczpt
the largest one are bivalent.

5. The sub‘ribe DREPANOSIPHINA.

Material No. 17. — Drepanaphis acerifoliae (Figs. 319 and 220). A polar
view of the equatorial plate of the first spermatocyte mitosis is shown by
Fig. 219, In this figure there are 19 clements, 16 of which being almost
similar in shapes and sizes. Which of these is univalent can not be told.

Material No. 18.— Drepanesiphum platanoides (Figs. 221 and 222). One
of the polar views of the equatorial plate of the first spermatocyte mitosis
shows 15 elements, a few of them beinz much smaller than the rest which
are of ncarly the same sizes and shapes. The lateral view of a similar

plate brings out the cxistence of a single univalent chromosome, but the
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exact identity of which is rather difficult to be made. Stevess (1906)
presents a few figures illustrating the presence of a hetero-chromosome in a
maple aphid. Although she did not mention the scientific name of the species
studied or the number of the two sets of chromosomes, her explanation of
the figures and also her figure 48 in her 1906 paper, which shows eight
and seven division of the elements of the first spermatocyte, suggest the
identity of her specics with mine, namely, Drepanosiphum platanoides ScHrANK.

6. The subtribe CuarrorioriNa.

Material No. 19.— Chaitophorus sali-apterous (Figs. 223 and 224),

Material No. 20,— Chaitophorus salicicolus (Figs. 235 and 226),

The number of chromosemes in these two species are the same, both
Faving 7 elements or 634+ X=7 (). In this regard, these two species may
well be said to resemble a Callipterus. The Univalent (sex) element in the

case of these two species is, however, not so large as that found in
Callipterus,

Material No. 22.— Feriphyllus aceris (Figs, 229 and 230),

Material No. 33, —leriphyllus Koelreuteriae (Figs. 231 and 232),

These two species are very closely related, and so is the general
appearance of their equatorial plate. The sex chromoscme cr the univalent
element in the equatorial plate is also similar in that it repretents the
largest one. These two species, however, differ in their total number of
chromosomes : in F. koelreuteriae there are at least 11 elements, one of
them being univalent, while in . aceris the number of elements is 10 and
that of the somatic-chromosomes 184+X=19 (2).

Material No. 24.— Dichaitophorus sali-miger (Figs. 288). The polar view
of the equatorial plates of the first spermatocyte mitosis shows 7 elements.
This indicates a close similarity of this species to the genus haitophorus,

7. The subtribe PTErocOMMINA,

Material No. 21.— Melanoxantherium sali-japonica (Figs. 927 and 228).
In Fig. 227) which shows a polar view of an equatorial plate of the first
Spermatocyte mitosis, there are eleven elgments including a large univalent

-
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one. Thus the result of cur investigation into the number of chromosomes Material No. 34 — Macrosophum sonchi (Fig. 250).

is strictly in accorcance with the views of Baxer (1920) in placing the These four species exactly agree in the numter of chromosomes. The
cubtribe PTEROCOMMINA above the CrarToPmORINA branch in  his phyllo- equatorial plates of all show 7 elements or 6, +X=7(1).

The following list prepaired in the order of the number of elements
found in the aphids so far investigated and reported in this paper is of
interst in showing a relative position cach of the species holds

genetic tree.

8. The subtribe APHIDIKA.

i Apla sypii. Al the material of this species |
Material No. 2b. Aplus gossypu PR RGN

examined were infected with parasitic organisms. In such ones we usually

vith spermatocytes with 4 elements. It is, however, with much reser- ‘ : Numbet of elesents i
T;:o; tlmzp:'c takcy «uch a cell as a normal ore, for in another Aphis, Material No.  Name of species B Vdﬁmﬂtﬁﬁa};nt Total |
Aphis sambuct, we found 6 elements including cne univalent chromocome D Db Tk ; - 1 : : : *;l
in the equatcrial plate of the fust spermatocyte mitosis (Fig. 2565). S Peveckiorss tropicelis ¢ 1 : |

Material No. 26.— Acandus itadori (Figs. 234 and 235). Unlike that of IR e : 1 : .
the preceeding species, the ecuatorial plate of the frst spermatocyte division 4. Skivaphis colti 9 1 3 [
of this species shows 6 elements, cne of which being univalent (Fig. 234). 5. Myzocallis castanae ; 1 6 {

Material No. 7.— Carolinaia tade (Figs. 236 and 237). The Biper 6. Calaphis betulaccolens (8)* 1 E
of elements fourd in the equatcrial plate of the frst spermatocyte 06 7. Tuberculatus kashiwae (6)* 1 7 |
is 5. In this respect the present species rescrebles Aghis oevotherae, Aflus 8, Tuberculatus guercicola 8 L . .”
of star cucumber and Aphis of salanac willow stucied and repcrted by 0. Thhinilol fedories 3 1 3 ,E
Srevess (1906) 10. Callipterus kuricola 6 1 7 :

0. The subtribe MACROSIPRINA, L. Euceraphis betulifoliae (10)* 1 11 '?

12, Euceraplis betulae | (4)* 8 ;

Material No. 28— Myzus suguri (Figs. 338—243), 18.  Clromaphis magnoliae 6 1 7 |

Material No. 39.— Amplorophora lespedesae (Figs. 243 and ), 14, Calaplus magnolicolens 9 1 10 |

Material No. 30.— Amphorophora ribicola (Figs. 245 and 246). 15. Therioaphis shinar 6 I 7 1

The number of elements or chromosomes found in the first spermatocyte it Sty Aok e : » |

witosis of these three species is the same, each having 6 elements including 17.  Drepanaplis acerifolac (18)* (1y* (19)* '
one univalent chromosome. This univalent chromosome is, in the cace of 18, Drepanosiphum platanoides 14 1 15
Myzus suguri, the largest of all elements, but in the case of the remaining 19, Chaitopharous sali-apterous ‘ : :
species it is not so prominent. 20, Chaitophorus salicicolus IR 1 7
Material No. 81.— Macrosiphum cornifoliae (Figs. 247 and 248). 1.  Melanosantherium salijaponica 10 1 1
Material No. 33,— Macrosiphum gobonis. 23, Periphyllus aceris 9 1 10

Material No, 33.— Macrosiphum ligustrumae (Fig. 249). 23, Periphyllus koelreuteriae (10)* 1 (11)*
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94, Dichaitophorus sali-mger (6)* (1)* (7)*
25, Aplis gossypii
6. Acandus itador: b 1 6
97. (Carolinaia tade 4 1 b
98. Myzus sugur b 1 6
20. Amphorophora lespedesae b 1 6
80, Amphorophora ribicola b 1 6
31.  Macrosiphum corntfoliac 6 1 7
89,  Macrosiphum gobonis 6 1 7
83. Macrosiplum ligustrumae 6 1 7
84, Macrosiphum sonchi (6)* 1 (7)*
To this list the following may a'so be added:
Diplod Number
Name of species name of authority ma ':kmt,
in male,
Aphis saliceti Vox Baenr (1906) 44X=56 8
Aphis salicts TaxsrevTHER (1906) 6 =6 3
(Melanoxantherium) salicis z 6 =6 3
(Tamalia) cowens Morcam (1906) 44+X=56 3
(Liosomaphis) berberides Morcax (1906) 4+4X=50 3
(Aphis?) oenotherae Stevexs (1906) 8+X=9 b
Aplis on golden rod " 104X =11 6
Aphis of star cucumber " 84 X= 9 D
Aphis of salanac willow " 84+X= 9 b
(Macrosiphum?) on milkweed t 7or8 (4)
(Macrosiphum?) Aphis ¥ 124X=13 7

on rose, green.
The Chromosome number of the following species have been studied

since the present thesis was sent to press:

/

: Diploid ro. Total no, of
Name of species in male cell. elements,

hyllaphis fagi (Lixxarus) (Fig, 251) 24+X=2 13

# The numbers enclosed in the parentheses are those that were found in rather a few cells.

Eulachnus piriformosanus Taranasun (Figs, 253 and 253). 124-X=13

7
Aplis sambuci Lixxaevs (Fig. 254) 104 X=11 6
Amphorophora yomenae Suixpt (Fig. 2556). 104X=11 ¢
Amphorophora indicum Vax per Goor (Fig. 256) 10+X=11 6
Akkaia polygonae Takanasm (Fig, 257) 10+X=11 6
Cavariella sericola Smnp (Fig. 258) b+x=7 4

(General Considerations and Conclusions.

I. The sex chromosomcﬁ and sex.

Much of the recent cytological literature have, in some way or other,
to do with the so-called sex-chromosome. This peculiar chromosome has
been known as “Chromatin nucleolus” ( Moxtcomery, 'S8, '06, '11 %
*“ Accessory chromosome” (Mccrung ‘023, Stevess '058); “ (Odds-chromo-
some " (STEvENs ‘ 09); * Idio~chromosome " (Witsox ' 00, '01, ' 02, ’ 03);
" X-chromosome "' (Morcax ' 09) ; « Sex-chromosome "' (HeGxeR * 15 ; MoRGAN
"1 and others). It was first discovered by Hexking (' 90) in the sperms
atocytes of a hemiteron insect, Pyrrockoris apterus. He states that in his
material one of the chromosomes passed undivided into one of the daughter
cells during the second maturation disivion, so that there resulted two kinds
of spermatids with respect to the number of chromosomes, one receiving
one more chromosome than its sister cell.

The discovery of this chromosome peculiar in its behavior is of much
importance, at least, in two ways; in the first place it revolutionized then
the prevalent idea that the number of chromosomes in the cclls of an
individual of a species would be constant ; and in the second place, it paved
the way for the solution of the problem of the sex determination.
HeskinGs' observation was confirmed by PAULMIER in the ciase of Anasa,
another heteropteron insect. The significance or the function of this
chromosome was, however, remained in question until three vears later when
Mccrung ('02), who had also found a similar body in the spermatocytes
of Ziphidium, an orthopteron insect, came forward with a suggestion that

this m'ght be a kind of sex determinint. Since then, one or more of odds-
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been discovered in a large number of animals belonging

chromosomes have
In all of these cases it has fully demonstrated that they

to various phyla,
intimately associated with the phenonenom of sex.
in aphids of the hetero chromosome Wwas denied by

Arc

The presence
Taxseeurner (1906) in the case of Apls saliceti and  Melanothantherium

(Melanoxanthus) salicts, and by Srevess in Aphis oenotherae (1905),  STEVENS

(1906) in her later paper as well as Morcax (1906, 1909) and Vox BAEHR

(1909), however, all recoznise the hetero chromosome in many aphids. In

every species they have studied, the number of hetero-chromosme was found

to be only one in the male germ cell. So, MorcaAx, STURTEVANT» MULLER

and Bripces (1915), DONCASTER (1924) and others were right in stating
that * There are only two sex-chromosomes in the aphids",---MorGax ctc,
p. 103, and * In the aphids, however, as in other parthenogenetic forms,
only females arisc from fertilized eggs, and since the male has only one
X-chromosome, one would expect that two kinds of spermatozoa would be
formed "+--Doncaster, p. 165, Since, however, our Euceraplis  betulae

possessing more than one (4 in the male cell) sex-chromosomes has been

found, their statements can no longer hold true, and consequently a modi-
fication in the wording becomes necessary.

9 Correlations between the shape and size Of
chromosomes and the body characters.

The present study of chromosomes was mostly confined to the number
of chromosomes, and consequently nothing definite can be said as yet as
repard the relation that may exist between the chromosomal elements on
the one hand and the body characters on the other, This much may,
however, be said that, in general, the longer the shape of the autosomcs
the longer or more clongate will be the body shape. Another example
of what seems to be a correlation existing between chromosomes and body
characters is found in the case of the maculation of the body and the sex-
chromosome. To state the same thing in another words, this mzans that
larger the sex-chromosome is as compared with the largest of autosomes,
the heavicr will be the macalation of the body, Thus, it was fonnd out that
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in the genera Callipterus, Calaphis Dichaitophorus and Symydobius, where there
is a large sex-chromosome almost all forms, namely, the male, viviparous
as wells as oviparous females have black dorsal maculation; whereas in
the cases where the sex-chromosome is very small as compared with any
of the autosomes, as in the case of Macrosiphum cornifoliae, Chatoplorus

salt-apterous ete,, the black maculation appears only on the male, and that
to a very small extent.

3. On the evolutional significance of chromosome numbers.

Baker (1920), whom we regard as the best authority on the classific-
ation of aphids, recognizes 6 tribes or branches in the subfamily APHIDINAE,
Thz result of our cytolozical investization into the number of chromosomes
so far carried out is in accord with his views, for we have scen at least
one or two species possessing the primitive number of chromosomes, 8, in
cach of three main branches we have studied. This conclusion might,
however, be regared as merely an accidental coincidence should the data
obtained through the cytological work be of such a nature that they can
not be extended to the cases in the evolution of genera as well. So, let
us now sce how far the variation in the numbers and sizes of chromosome
clements correspond with the generic characters of the genera.

To begin with, Baker considers the evolution of the tribz LAcuxit in
the following order, the first mentioned being the most primitive :

L. FPierocklorus (43 +X=5), including
Tuberolachnus (3, + X =4)

2. Dilachnus (44 +X=5)

3. FEulacknus (65 +X=T7)

The numbers enclosed in parenthesis show the numbers of clements
found in the male germ czlls. It will be of interest to note that these
numbers run also in numerical order in these genera. So far as this tribe

is concerned, then, the number of clements miy well b: said to represent
the evolutional scale,

According to BAger. the subtribe Puvitapmpina is thought to have
branched out of the main trunk, the tribe CArLrererixi, much earlier than
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the subtribes Cuarrornorixa and CALLIPTERINA. The same conclusion
may also be reached from the cytological data, for we have already shown
that at least two species of this subtribe, namely, Shivaphis celti and Tamalia
coweni, have the least conceivable number for aphids, namely, 3 elements
or on= less than the smallest number of elements found in ecither of the
subtribes CuArrornoriNa and CALLIPTERINA.

Again, the coincidence is found in the case of the subtribes CuHAiTO-
puorisa and Prerocommisa.  Our representative of the last named of these
two subtribes is Melanoxantherinum with 105 +X =11 elements, and so this
must be regarded higher than Chaitophorus with 6g +X=7 (1) elements.

In another large branch of the subtribe, too, it was found that BAKER'S
placing the subtribe DrepaxosipaixA higher in the evolutional secale than
the subtribe CALLIPTERINA is in strict accord with our views arrived at
from the numerical data, for the number of elements in the former subtribe

runs as high as 19 represented by Drepanaphis acerifohac, while the highest
DR number attained by CaLLI-
PTERINA is but 13 which is the

Drepancsipbin s _
number found in Symydobius.
e veg In the last large tribe of
Lhyllaphis -
Aruipisi, the subtribes Apni-
Nelagozantberiam DINA and MACROSIPHINA are
Periphyllos .
Calaphis = > thought to have arisen from
3 \\df the same main trunk at
§ |0 . :
[hlllp!lrrlll - - "O“B’}. , Macrosiphom just about the same point
?;:}?:pi:ﬁ: - ;*‘” m,.,,..,.ﬁ"" This opinion, too, can, for the
¥ ~ -
7 . ; j' Dilschems  most part, be justified, for we
h - " '!mm ] Ll
' - blors  found genera having 6 cle-
A in both of these subtri
" ' ~ rl...
I,”LT:'.','.':;‘.-- T ments in ol these s

CALLPTERINEU QN ) on (DINAL bes. But, as the table of cle-

A phylogenetic tree of Arinpinas

the existence of species having 8 clements in the subtribe Arminixa is a

conclusive proof that this subtribe has, in all probabilities, branched out of
the subfamily ArripiNAE long before the subtribe MACROSIPHIRA with 6 or

ments given on page 100 shows,

105

7 elements has made its appearance. This is the only point, on which the
cytological data are somewhat at variance with the conclusion reached
through a morphological study by Bager (1920),

The phylogenetic tree inserted here will be of much interest when
compared with a similar one found on the third page of Baker's (1920) work.

4. On the evolution of chromosomes.

Since, as stated above, the evolution of the genera and species of
aphids is in strict accordance with the increase in number of elements or
chromosomes, and since the genera and species with the least number of
chromosomes represent the most primitive ones considered from the mor-
phological point of view, no objection will be raised against the assumption
that the most primitive number of chromosomes is 4+X=5 (diploid in
male), and that all the other numbers are but the products of this primitive
set. On the subject of such a multiplication of chromosomes Wirsox (1905,
1909, 1924) states that the supernumerous cases of X elements may be the
product of successive divisions of a single X clement. The existence
of those 4 X-clements in the male cells of our ZEuceraphis betulae, may,
we believe, be explained in this manner.

Question arises: how, then, the autosomes multiply ? To this our
answer is that they will, in all probability, multiply by a transverse division
or divisions of primitive elements so far as our material is concerned. At
least one example of such a transverse division of a chromosome has been
found and reported by Kawacuchr (1923) in the case of Bombyxr mori
and its wild variety Bombyx mori var mandarina. He states that there
are 37 chromosomes (haploid) in Bombyx wmiori var mandarina, but this
number is found increased to 28 in Fomdbyx moeri, and that in crosces
between these two forms 2 of the 28 chromosomes of the latter behaved as
though they were homologue of a single large one found in the former,
showing their probable identity. Examples of this kind are also found in
hplants, the most prominent case being that found in varieties of Zeay mays

Kawacuchi, E, Cotological Studies on the Hybrids Letween 'me'.t mori and Emﬁ;r
mor. var, mandaring, (in Japanese), Dobutsugakuzasshi, Vol, 35, pp, 247 - 249, 1923,




106

first reported by KUWADA*
So much for cases of transverse division of chromosomes in other

animals and plants, Let us now take up the evidences afforded by the
chromosomes sets of aphids, The existence of 11 clements in LJeriphylius
koelveuteriae and 10 in Feriphyllus aceris is one of the most interesting cases
that suggests the probable segmentation of a chromosome. The equatorial
plates of these two species are almost similar with the exceptions of the
fact that in that of the former there are 11 elements as against 10 in that
of the latter, and that the place occupied by a single clement in one
species is given over to two smaller ones in the other species. Again, it
must be mentioned that the smaller of the two elements in the case of
Periplyllus koelreuteriae is found either closely attached to, or in connection
with, the larger one. These facts, I believe, strongly suggest that one of
the chromosome clements in the case of Feriphylius koelrentertae has re-
cently divided or still is in process of division. Another instructive example
of what seems to be the division of elements is found in the case of
Drepanosipluem platanoides and Drecpanaphis acerifoliac. In the former there
are 156 elements including some larger elements, whercas the latter shows 19
clements of smaller type. So we can but think that these larger clements
of Drepanosiphum have underwent a division to produce smaller ones of
Drepanaplus,

In short, in this hypothesis of division of the chromosome element
Jlone we find the explanation for the existence of gradation in number of
clements in each of three main tribes of the same subfamily.

The case of Dilacknus laricolus or Flerochlorus tropicalis where there
1re 5 elements seems to be due to a division that took place in one of
the 4 clements found in such a species as Tuberolachnus viminalis with 4
clements. Should this view turn out to be correct, then, it follows that
the genera Dilacknus and Prerocklorus are both more recent than the genus
Tuberolachnus. 1f, again, two of the b elements of Dilacknus should divide

to become 4, Fulacknus would result. In like manner, Macrosiphum with

X KuwAra, Y., Journ, Coll, Scie. Tokio, vol. 39, Art, 10, 1905, pp, 1148,
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7 clements may be explained to have been produced when one of the 6

clements found in such a genera as Myzus or Amplorophora has divided
transversely once to become two.

5. On the importance of the chromosome number
for systematic works.

Miss StTevENs (1906) once entertained an opinion that the system of
classifying aphids at that time was unsatisfactory and that a new one based
upon the cytological investigation should be devised. My investigation into

the numbers and sizes of nearly fifty species representing some 28 genera
has shown the fact that, in general, the present taxonomy of the family

Aphididae as revised by Baker (1920) is in accord with the data obtained

through cytological researches.

Since, as already stated, the number, the relative sizes and shapes etc
of the chromosome elements are nearly constant in most of the species of the

saime genus, these chromosome characters may well be applied for the
determination of doubtful genera, The following are some of the examples

in which such doubtful genera may so be given their proper positions.

A. The genera Tuberolackhnus and Frerochlorus.

The genera Tuberolacknns was erected in 1908 by MorpwiILKO with
Lachnus vininalls FoxscoLoMse as type. This genus is distinguished from
other genera of the tribe LAcuxt by the possession on the dorsum of its
abdomen a very large tubercle, but Baxker thinks that this character is
insufficient for a distinction and, therefore, it ought to be placed in the
same genus with Frevocllorns tropicalis. The result of my cytological work
reported in this paper is to the effect that the sole representative of the

genus  Tuberolackmus in this country possesses 4 elements as against 5 in
Frerochlorns tropicalis. So, 1 am of the opinion that our wiménalis shall

once more be placed under its old genus name of Twderolachnus.

B. The genera Mysocalliss Callipterus and Tuberculatus.

Bakex (1924) has recently reported the following list of synonyms for

i1
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these three genera:

a. The genus Myvsocallis.
Myzsocallis PASSERIN+++* 1860
Prerocallis PASSERINL-+++ 1860
Subcallipterus NORDWILKO" veer 1894
Tuberculatus MORDWILKO:++--1804
Callipterns VAN DEr GOOT::-+:+ 1913

Tuberculoides VAs DER GOOT e+ 1015
Acanthocallis MATSUMURA:**+** 1017

Takecallis MATSUMURA-+-1917
b. The genera Callipterus.
Callipterus KocH:+++++1859
Callaphis \VALKER:*+** 1870
Ptychodes BUCKTON: <+ 1881
Yumaphis KIRKALDAY:+++-- 1904

Nippocallis NIATSUMURA:=+*** 1917

The result of my cytological work reported in this paper is, in some
contrary to the above determination of Baker. The species belong-

respects, .
romosome numbers being known

ing to the genera listed above and their ch

are as follow !
Name of specics Number of chromosome elements

Myzocallis castanae FITCH, torrereresmssssonnnsessss 5y +X=06 (3)
Tuberculatus kashivae MATS.-”-----'-H------'-f---Lﬁn)+)u=(7} (D)
Tuberculatus (Acanthocallis) quercicola MAaTs. - by +X=17 (T)

Callipterus kuricola MATSUMURA.woesssasmereesss 6, +X=7 (3).

Thus, the cytological investigation points to the fact that the so-called

Myzocallis of BAKER contains at least two different groups of aphids: one
elements. A question arises: what shall

possessing 6 and the other 7 '
is only that group which has 6

be done with them? My answer is th !
Mysocaliis, while that which is represented by kasliwae

elements be called
Morpho

and (Acanthocallis) quercicola  be placed in a separatc genus.
then, the presence on the abdomen of three pairs of large

logically,
wlatus must be considered as

tubercles in the species of the genus Tubere
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great a character as that found in the genus Tuberolachnus above mentioned.
In this connection it must be mentioned that the genus Callipterus

represented by our (Nippocallis) Auricola is distinct from the genus

Myzocallis of BAKEK in its morphological and chromosome characters.

C. The genera Enceraplus, Calaphis, Symydobius

and Yesocallis.

The following tabulation brings out the differences and similarities
existing among the species belonging to four supposed-to-be different genera :
number of elements

4,+4X= 8 (3)
10,4+ X=11 (3)
10,4+ X=11 (3)
12,4+ X=13 ({)
12,+ X=13 ()
The table clearly shows that Essic and KvwaxA's Ewceraplus is not

Name of species
Enceraplus betulac
Calaplus betulaecolens
Calaphis magnolicolens
Symydobins (Enceraphis) japonica
Symydobiues (Yezocallis) kabae

an FEuceraplis, Cytologically, again, at least no difference can be detected
between ZFueeraplus japomica and Yezocallis Rabae which is according to

BakeEr a Symydobius.

D). The genera Chaitoplorus and Feriphyllus,

The chromosomal characters of the following 4 species formerly listed
under the genera Chattophorus will be made the basis of the present
discussion :

Name of species Number of elements

FPeriphyllus (Chaitophorinella) koelrenteriae 11 (%)
Feriphyllus (Chaitophorinella) aceris 10 (29
Chaitophorus salicicolus 7(7)
Chaitophorus sali- apterons 7(7)

The investigation into the chromosome number of these species has
clearly brought out the existence of two well defined groups: one possessing
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10, + X =11 elements or more and the other 6y +X=7 or more. 5o,

my views of the classification of these genera are in strict accordance with

those of Bakex (1920),

E. The genera Myzus and A mphoropliora.

As the following partial list of these two genera will show, there has
heen a considerable confusion among systematists as regard the exact
standing of these genera:

The genus Myzus PASSEKINI (1860,

Rhopalosiphum Passerixi-1860; Essic (1912, 1917).

The genus Ampliraphora BUCKTON (1876).

Rhopalosiphum, Vax DEr GOOT (1915); Essic (1917).

So far as the number of chromosome elements is concerned, there 1s
no difference between Mysus and Amphorophora, both having b elements.
When, however, their equatorial plates are compared, it becomes clear that
in the genus Mysus represented by Myzus suguri the sex chromosome or
the univalent element is found to be the largest one, while in two species
of Amphorophera it is no larger than the largest of the autosomes. Thus it
may be said that the cytological differences between these two genera lies,

not in the number of chromosomes or elements, but in the relative size of

the sex element as compared with the autosomes.
Summary

1 There is in an early period of the spermatocyte of the first order
a stage in which the so-called splitting of chromosomes takes place. This
phenomenon of splitting seems to be nothing more than a side-by-side
conjugation of the homologous chromomercs of each chromosome including

the sex-chromosome or chromosomes.

2, Synapsis, which is of parasynaptic type, occurs at a later part of the

growth period. All the autosomes conjugate in a side-by-side method,

resulting in the formation of bivalent chromosomes.

8 There is but one sex-chromosome in all but one species, in which
4 sex-chromosomes are found. That exceptional species is Enceraphis
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betulae.

4. The sex-chromosome or chromosomes become drawn out during
the anaphase to form the “lagging chromosome” of Stevexs. Finally,
however, they are all withdrawn in their entirety into one of the two second
spermatocytes. As a result of this peculiar behavior of the sex-chromosome,
two kinds of the second spermatocytes are formed; one with and the other
without the sex-chromosome. The latter degenerates in sifw while the
former becomes the functional spermatozoa after another division,

5. Only one polar body is formed in the maturation of the parthenc-
genetic egg. It remains in the cytoplasm and later degenerates without
taking any active part in the development of the egg.

6. The shapes and sizes of chromosomes seem to be correlated with
those of the body and its maculation: in general, the longer the autosomes
arc the longer the body will be, and the larger the sex-chromosome is as
compared with the autosomes, the greater the number of black maculae
found on the dorsum of the individual will be.

7. The number of the chromosomes and body characters are so
closely correlated that we can safely judge the evolutional scale of any
aphid by its number of chromosomes,

8. The increase in number of chromosomes seems to have been
made by a transverse division or divisions of one or more of primitive
chromosme or chromosomes.

9, The number as well as the relative sizes and shapes of chromoso-
mes are constant within a genus, and so these characters may be used in
the determination of genera to a certain extent.

10, The genus Myzocallis of Baker includes: at least, two distinct
genera of Myzocallis and Tubercucatus,

12, The genus Tuberolacknus with 3y + X =4 () elements shall be separ-
ated from the genus Flrochlorus with 4g 4+ X =5 (') elements, and called
again by its former generic name of Zwderolacknus.
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EXPLANATION OF THE FIGURES.

Didnchnur laricolus (MATSUMURA), alate viviparous female.
Pterocklorus tropicalis van der Goor, alate viviparous female,
Vterochlovar viminalis Foxscornvmy, , alate viviparous female,
Skivaphis celti Das, alate viviparous female.

Twbercwlatus bashizoae (MATSUMURAY), alate viviparous female.
Calaphis betnlaeccless Frren, male.

Taberculatus quercitola ( MATSUMURA), alate viviparous female.
Callipterns  Auricola (MATSUMURA), owiparous female.
Euceraphis betwloefoliae Sursp, alate viviparous f{emale,

10, Euceraphis betuloe Kart, alate viviparwus female,

11. Ewncerapis, betuioe Kavry, male, ‘

12,  Neocalaphis magnotae (TAKAUASHD), alate viviparous female.
13. Zhericaphis shimae SHIN), male.

14. Symydobizes japomica (Kuwana et Essing), alate viviparous female.
16. Drepanaphis acevifuliae THOMAS, oviparmus female,

16. Drepanaphis aterifoliae Trnosmas, alate viviparus,

7. Drepanaphis acerifoline Tuonas, male,

Drepamosiphum platancides SCHRAEK, alate viviparws female,
Chaitophor us salicola MATSUMURA, alate viviparous female.
Melimoxanthur sali-japanica Swixp, alate viviparoas female,
Dichaitophorus salimiger Smixy, alate viviparous female,
leviphyllus koelventerice TAxAnAsi, alate viviparous female,
leriphylius acerls LiANNARUS, male,

A auda itadors SniNg, alate viviparoas female.

Acawda tadori St1xj1, apterous viviparous female.

Carolinaia tode Smxji, alate viviparous female.

Myzus suguri Stuing, alate vivipaross female.

Macrosiphum gobonis  MATSUMURA, alate viviparous female,
Macrosiphum cormifolice S, alate viviparous female.
Dilachnus laricolur, antenna of the oviparous female,
Dilacknus laricolus, antenna of the apterous viviparous female.
Dilachnus laricolus, antenna of the alate viviparous female.
Dilachnus laricalus, antenna of the male,

FPlevochlarns tropicalis, antenna of the male.

Prevochlorus tropicalis, antenna of the apterous vivipars female.
Shivaphis celti, antenna of the alale viviparous female.
luberculatus guercicoln, autenna of the oviparus female,
7'wherenlatus gurracola, antenna of the alate viviparus female.
Twberenlatus guercicols, antenna of the apternas female.
Myzscallis castamae, antenna of the alate vivipaross female.
Myzocallis castanae, antenna of the male,

Tuberculotus boshizoae, antenna of the oviparous femate.
Telerculatus Rashizowe, antenna of the apleroes viviparous female.
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14.
45,

7 whercn'atus Faskitose, antenna of the apterous viviparous fu male.
S_rn-.*.j*n'a‘linr babae, antennal article I of the male,

46, Symydobius kabas, antennal articles 1V, V, VI of the male

47.
48.
49,
20,
al.
52.
5.
oM.
Ho.
H6.

o
-1
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Drepanosiphun platancides, antenna of the alate viviparous female,
Drepanasiplnn platanoides, antenna of the male. |
Chaitophorus sali=aperni, antcnna of the apterous viviparous fenae.
Chaitaphorus sali-apierus anienna of the alate viviparous I'fmale,
Chaitophorus salicels, antenna of the alate viviparous female,
Chaitophorus salicola. antenna of the male.

Fuceraphis letulasfoliae the third anteanal article of the male. J
Puceraphis betulaefoliae the third antennal article of the alate viviparons female,
Enceraphis Letulnefoliae \he third antennal article of the apterous viviparots female.
Dicheitophorus sali-miger, he antenna of the male, |
Dichaitopherss sali-niger, the antenea of the aplerous viviparou: female.
Neocalaphis magnoliae, the antenna of the alate *I'ii’iw female,
Neocalaphis magnelice, \he anienna of the apterous viviparous {emale,
Therioraphis shinae, the anteana of the alate viviparous female,
Calaphis betnlaecolens, antenna of the alate viviparous female, Cabove).
Calaphis betwiwecolens, antennd of the male. (below).

Periphyllus aceris, the anteona of the apteroos viviparous female.
Periphpllus aceriy, the antenna of the male.

Aphis gossypr, antenna of the alate vivipirous female.

Aplis goisypsi, antenna of the male.

Carelinaia, tade, antenna of the male.

Acanda i2adori, antenna of the alate viviparous female,

Acawds itadori, antenna of the male.

Acamds itadori, antenna of the apterous viviparous female.
Rhopalosiphnm, lespedezae antenra of the apterous \riﬂﬁiparoua female.
Macrosiphaum cormifoliae, antenna of the apterous viviparous female.
Macrosiphum cornifoliac, antenpa of the male.

Macroiphum ronchi, antenpa of the male,

Macrosiphum ligevstrumae, antenna of the male,

Myzus rugeeri, antenna of the alate viviparous female.

Myzus suguri, antenna of the male,

Macrosiphum gobonis, antenna of the apicrous viviparovs female.
Macrosiphawm gobonis, antenna of the male,

Dilochnus laricolus, cornicle of the male.

Dilachnur laricicolus, cauda of the same,

Prevochlorus tropicaii, cauda of the male,

Shivaphs celti, cauda of the alate viviparous female,

Shivaphis celti, comnicle of the same,

Tuberculatus guercicols, cornicle of the alate viviparous female,
Tuberculatus guercacola, canda of the alate viviparous female,
Callipterur kuricola, cavda of the male.

Enceraphis betwlae, cauda of the alate viviparous famale.
Eunceraphis betulae, cavia of the same.

Euceraphis betulae, cornicles of the same.

Ewteraphis betulatfoliac, canda of the alale viviparous female
Euceraphi tetnlaefoliae, comicle of the same.

Necalaphis magnolicolens, cauda of the alate viviparous fema'e,

104,
105.
106.
107.
108,
106.
110,
111,
112,
113,
114,
115,
116.

117.
118

119,

Neocalaphis magnoieclent, cornicle «f the same,

Mysocallis castanse, cauda of the alate viviparous female.
Mysocollis castanae, comicle of the same,

Therivophis shince cornicle of the alate viviparous female.
Therioaphis shinae, cavda of the same.

Symydobins kabae, cavda of the vapterws viviparous famale,
Symydabins &ibae, cauda of the alate viviparous female,
Symydobins fcoboe, canda of the cauda of the ma'e.
Drepamasiphum acerifoioe, cornicle of the alate viviparous female,
Drepamoriphum acerifolice, cavda of the same.

Feriphyllus aceriv, cornicls of the alate viviparous female.
Peviphyllur aceris, casda of the same,

Melonoxanthus sai§ Japonica, cauda of the apterus viviparous female,
Melanocanthus sali-jagomica, cornicle of the same,

Melanoxanthus sali-japonica, crmicle of the alate viviparous female,
Acanda tadori. cornicle of the alate viviparous female,

Aconda waodors, cauda of the same,

Aphis gossypis, canda of the alate viviparus female,

Aphis gessypii, comicle of the same,

Macrosiphum godonis, comicle of the alate viviparous female.
Myzus lespedesce comnicle of the same.

Curolineia tode, crrnicle of the alate viviparous female,
Maerosipham gobonis, cauda of the alate viviparous female,
Amphorophora ribicols, cavda of the alate female,
Macrosphum gobomis, cornicle of the alate viviparous female,
Amphornphora ribicola, cornicle of the same,

Spermatogonia of Enceraphes betulae (Fig, 119-130)

Spermatogonium in resting stage,
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120, A little later stage slowing the beginning of the appearance «f basic chromosomal

granules,

121 =122, Still Jater stage. In these the autosomes can be detected but the sex-chromosomes

are still in the state of a nucleolus.

123 ~124. Prophase. In Fig. 123 the autosomes have already assumed the shape recognizable

as such, but the sex-chromosomes are found congregated in the form of a nucleolus,
from which sex-Chromosomes appear in the next fgures,

125—-126. All the chromosomes have already emerged, and in Fig, 125 they are (orming

a thread almost continuous,

127, A sowewhat laier metaphase. Chromosomes bhave already begun their migration

toward the opposite poles,

128, A polar view of the equatorial plate,

129-17%0. Anaphace. Chromosome-plates are still seen advanced to the opposite poles.

Spermatocytes 1 of Ewceraphis bermlae (Fig, 131—146).

131 -138. Various stages in the growth perind,

130 —141, Prophase figures showing parasynapsis,

142143, Metaphase, lateral views,

144. Anaphase, showing the lagging chromosomes.
145~146. Telophase, showing twn kinds of dasghter nuclei.

Spermatocytes 1 of Ewceraphis betwiae (Fig. 147 —=149).
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147. Metaphase, a polar view,
148, Anaphase, a lateral view,
149, Equatorial plate, a lateral view,

Parthenogenetic ova of Ewuceraphis betulae (Fig. 150 —164).

150154, Growth period, variots stages.

155159, Prophase, variovs stages.

160. The first clearage cell (the female pronucless).
161 —162. Metaphase, lateral views,

163. Anaphase, a lateral view.

164. First cleavage spindle.

Sexual or winter ova of Ewceraphis betwlae (Fig, 165—174),

165169, Crowth period.

165. Polarization stage,

166 —~167. Farly growth perind.

168. Diplotine stage

169. Spireme stage

170, Synizesis stage

171=173 Prophase

174. Metaphase of the seomd maturation division

Fuceraphis tetulne (Fig 175~188).

175. A. Ovailes, B. Ovarioles.

176. A, Asaphase of the reduction division. B. A famale with male Cupper) and famale 7 luwer)
embrynes.

177. Parthenngenetic egg. Anaphase of the first cleavage division.

178. l'arthenogenetic egg. Anaphase of the third cleavage division,

179. Tarhenogenetic egg. Anaphase of the fourth cleavage.

180. Parthenogenetic egg. lLongitudinal section prinr to the completion of the blastoderm.

181. Parthenogenctic egz. A sectiin through the lower pole of the egg, showing the pole
cells at about the completion of the blastoderm.

182, Parthenogenetic cgg. A transverse section through the posterior part of the egg.

183. Tarthenogenetic egg. A section through the ovary, in which the lower cell mass, the
ongonia, is in their last division,

184, Sexuval egg. Section through an ovariole.

185. Parthenogenetic egg. Section through the lower half of the egg.

186. Parthenogenetic egg. Section through the middle part of the egg, showing the
differenge in nurse and oscytal cells.

187. Parthenogenetic egg. A lngitedinal section through an ovariole. Small cells with
clear-cut chromosomes are oxXyles.

188. Parthenogenetic egg. One of the sagital sections of the abdomen, showing 8 ovarioles
surrounded by a mass of symbiotic organisms.

Dilachnus laricolus (189 —193),

189, A spermatocyle of the first order in a late prophase.

190 —101. Lateral views of the spermatocyte of the first order in anaphase.
192 Polar view of the equatorial plate of the second maturation division.
193, Anaphase of the second maturation division,

Pterochlorus troticalis, (194—196).
194. late prophase of the spermatocyte of the first order,

195,
166,

197,
198.

199,

201,
202,

203.

204.
205.
206.

207,
208.

209,
210.

211

212.
213.

214,
215,

218,

217,
218.

219,
220.

Polar view of the equatorial plate of the first spermatocyte mitosis.
Lateral view of the same,

Tubero'acknus viminalis,
Polar view of the equatorial plate of the first spermatocyle mitosis.
Lateral view of the same,
Skivaphis ceits,
Polar view of the equatorial plate of the first spermatocyte mitosis,
Lateral view of a similar spermatocyte,
Myzocallis castanae,
Polar view of the equatorial plate of the first spermatocyte mitosis.
Lateral view of a similar spermatocyte,
Calaphis betulascolens,
Polar view of the equatorial plate of the first spermatocyte mitosis
Twberculotus quercicola,
Polar view of the equatorial plate of the first spermatocyte mitosis.
Lateral view of a similar spermatocyte,
One of the second spermatocyles receiving the lagging chromosome.
Trberculatus guerceus,
Polar view of the first spermatocyte milosis,
Lateral view of a similar spermatocyte,
Callipterus kuricola,
Polar view of the equatorial plate of the first spermatocyte milosis,
Lateral view of a similar spermatocyte,
Enceraphis betwiifoliae,
Polar view of the equatorial plate of the first spermatocyte mitosis,
Chromarhis magnoliae,
Polar view of equaterial plate of the first spermatocyte mitosis.
Lateral view of a similar spermatocyte,
Calaphis magnolico.ens,
Polar view of the metaphase plate of the first permatocyte mitosis,
Lateral view of a similar spermatocyte,
* Therioaphis thinae,
Polar view of the hirst maturation division,
Symydodins Aabae,
Polar view of the first maturation division,
Latera! view of a similar spermatocyte,
Drepamaphis acerifoliae.
Polar view of the equatorial plate of the first spermatocyte mitosis.
Lateral view of a similar spermatocyte,

119




<34,
=10,

238,

239.

240-242. Various phases in the avaphase f the first spermatocyte mitosis showing the

=40

“44.

245.

246.

1.14?

Drpeancsiphum flatancides,
Polar view of equatorial plate of the first maturation division,
Lateral view of a similar spermatocyte.
Chaitophorus sali-aplerous.
Polar view of equatorial plate f the first spermatocyte mitosis.
Lateral view of a similar spermatocyte.

Chaitopherus  salicicolus,

Polar view of the metaphase plate of the first maturation division,

Lateral view of a similar spermatocyte.
Melanoxantherium sali-japonsia,
Polar view of equatorial plate of the first spermatocyte mitosis.
Lateral view of a similar spermatocyte,
Perighylins aceris,
Polar view of equatorial plate of the first spermatocyte mit sis,
Lateral view of a similar spermatocyte,
FPeriphylius keelreuteriae,
Polar view of the metaphise of the first maturation division,
Lateral view of the tame stage.
Dickattcghorus saliewmiger.
Polar view of the metaphase of the first maturation division,
Acandus wtadori,
Polar view of the mataphase of the first maturation division,
Lateral view of the same stage,
Carclinaia tade,
Polar view of equatorial plate of the first spermatocyte milosis,
Lateral view of the sime siage,
Myzs suguri.
Polar view of metaphase of the first spermatocyte mitosis,

Lateral view of the same stage,

behavior of the univalent element,
Amghorophora lespederae,
Polar view of equatorial plate of the first spermatocyte mitosis,
Lateral view of a similar spermatocyte,
Amptorop lora ridicola,
Polar view of the metaphase of the first maturation divis'on,
Lateral view of the same stage,
Macrosiphum cormifliae,

Polar view of the metaphase of the first spermatocyte division,

251,

852,
253,

256,

07,

121

Lateral view of the same.
Macrosiphum ligustrumae,

Polar view of cquatorial plate of the first spermatlocyte mitosis.
Macrosiphnm sonchi,

Folar view of the metaphase of the first maturation division,
Phyllaphis fagi,

Polar view of the metaphase of the first maturation division,
Eulachnus gimformosanus,

Polar view of equatorial plate of the first spermatocyte mitosis.

Lateral view of a similar spermatocyte,
Aphis sambuct,

Polar view of the metaphase of the first maturation division,
Amphorophora yomenae,

Polar view of equatorial plate of the fist spermatocyte mitosis.
Amphorophora indicn,

Polar view of the equatorial p'ate of the first spermatocyte mitosis,
Akkata polygonve,

Polar view of the equatorial plate of the first spermatocyte mitosis.
Cavariella sericoin,

Polar view of the equatorial plate of the first spermatocyte mitosis,

(Notes: The drawings were made with the aid of a camera lucida.

All diawings except Figs 1-188 were originally magnified 3010 times using
a 20X objective, N. A. 30. They were afterwards reduced to 1520 in
reproduction.)
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