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Summary

In this paper, the mouth parts, their accessory organs, the penetration of stylets of
aphids into the plants and the formation of galls and fading of plant leaves by aphids have
been studied on about 40 species of aphids. 'The aphids feeding on the host plants were
quickly paralyzed with ethyl ehter, and the plant portions with aphids were fixed in BouiN’s
or CARNOY’s or formalin solution for morphological and histological examinations. Paraffin
sections, 15u thick, were stained with DELAFIELD’s hematoxyline and safranin T or acid
fuchsin. The main results were summarized as follows:

(1) Sucking pump, pharynx and hypopharynx are covered with epithelium. The cross
section of sucking pump is polygonal in shape and pharynx is nearly semicircular, their
posterior side much sclerotized, but anterior side membranous, and the dilator muscles
arising from clypeus attach at center of anterior side in some aphids, but the muscles
attach at sclerotized thin plate on the center of anterior side in Myzus persicae SULZER.
Hypopharynx is thickened, sclerotized and bound with maxillary stylets on each side of
anterior parts, at this part food canal of stylets is connected with food meatus, and salivary
canal is with salivary meatus.

(2) Salivary glands are in four pairs, namely principal, accessory, mandibular and maxil-
lary glands. According to MiLes (1955), Aphis craccivora KocH secretes two types of
saliva, highly viscous and watery liquid. 'The former is used for sheath formation, and is
secreted from the mandibular and maxillary glands while the latter from the principal and
accessory glands in Lachnus tropicalis vAN DER GooT and Myzus persicae SULZER, and also
it has been shown by Nisur (1962) that the inhibitor for activity of Tobacco mosaic virus
is found in the salivary sheath formed in the plant tissues in Myzus persicae SULZER. [t
seems that the inhibitor is contained in the saliva of mandibular and maxillary glands.

(3) Salivary sheaths are usually developed more distinctly within cells than between the
cell walls and formed even in the air between the tip of rostrum and the surface of plant epi-
dermis or between leaf sheath and stem when aphids feed on the stem through the sheath,
and the stylet tracks are usually branched in the plant tissues especially in the phloem.

(4) The stylets turn to right on the distal part of hypopharynx and have been turned
about 90 degrees in the basal part of the labial groove.  Such fact is observed in 8 species
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of aphids and seems to be useful for the reinforcement of stylets when inserted into the host
plants,

(5) Rostrum is shortened when stylets are inserted into the plant tissues. ‘'The first
segment of rostrum is pale, very thin, and flexible. 'The second segment is longer but smaller
in diameter than the first, and much more thickly chitinized, making a telescope within the
first segment. The base of the second segment reaches the oesophageal ganglion in many
species of aphids belonging to subfamily Aphidinae, and a large portion of the segment
lie within the abdomen in some species belonging to subfamily Lachninae especially in genus
Stomaphis when the stylets are inserted deeply into plant tissues and almost all the second
segment of rostrum is drawn in the first segment.

(6) In most species the stylets are inserted into epidermis intercellularly, intracel-
lularly or sometimes through stomata, but Ceratovacuna lanigera ZEHNTNER on Miscanthus
sinensis, Schizolachnus orientalis TARAHASHI on pine leaves and Melanaphis bambusae Fullaway
on bamboo insert the stylets into the hosts always only through the stomata of the leaves.

(7) In many species the stylets inserted in plant tissues pass usually intercellularly,
and also frequently intracellularly even through cells, but Nipponaphis monzeni TAKAHASHI
on Quercus glauca, Mindarus japonicus TAKAHASHI on twigs of Abies firma, Schizolachnus
orientalis TAKAHASHI on pine leaves, Nippolachnus piri MATSUMURA on pear leaves and
Greenidea nipponica SUENAGA on twigs of Quercus phylliraeoides insert the stylets only intracel-
lularly. 'The stylets usually take a roundabout way to mechanical tissues, but Rhopalosiphum
padi L. on rice plant, Chaitophorus chinensis TaraHAsHI on Salix babylonica and Nipponaphis
monzeni TAKAHASHI on Quercus glauca pass intercellularly or intracellularly through the
tissue.

(8) 'The stylets usually reach phloem, especially sieve tube, but in a few cases reach
xylem, bundle sheaths and palisade parenchyma. In the first instar larvae of fundatrices of
Neothoracaphis yanonis MATSUMURA in the galls on Distylium racemosum insert the stylets
into epidermis or mesophyll cells, but cannot reach them to the phloem, while in the following
instar larvae, the adults of fundatrices and the second generation insert the stylets into the
phloem.

(9) Fundatrices of Myzus persicae SULZER cause the formation of roll galls along the
main midrib of the young leaves of Prunus Persica. 'The galled leaves are about 0.16 mm.
thick, and their adaxial epidermis, mesophyll cells and intercellular space of spongy paren-
chyma are well developed but their cells are not increased in number, while normal leaves
are about 0.09 mm. thick in average. In the galls on the leaves of Distylium racemosum
produced by Neothoracaphis yanonis MATSUMURA and those on Prunus Grayana by Myzus
sp. the mesophyll of galled tissue can not be readily differentiated into various components
of normal mesophyll, and the cells of galled tissues generally increase in number and enlarge
in shape.

(10)  Aulacorthum kerriae SHINTI on Kerria japonica var. typica and Shinjia pteridifoliae
SHINJI on Pteridium aquilium give rise to the fading in the leaves of host plants, and the
chloroplasts in the cells of faded tissues become small in size and decrease in number.
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Apices of the stylets of Stomaphis yanonis
TakauasHi, showing the ridges on man-
dibular stylet(A) and the food canal and
salivary canal of maxillary stylet(B).

f: Food canal; s: Salivary canal.
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YFHr T T 5. v Chaitophorus chinensis
Ny A1) T T 7 Ly Ovatus
BucktoN, = /T 7 5 & Schizolachnus orien-

SasAKI,
TAKAHASHI, menthae
talis TAKAHASHI, v / 4 2T 7'5 i Neothoracaphis
yanonis MATSUMURA 73 2DV TEDIZDT, B

Semi-diagrammatic drawing of the head of Aphis craccivora Kocu showing

sucking apparatus, and transverse section of fruit of Astragalus sinicus showing
stylet of the aphid passing through mechanical tissue and inserted into the

phloem.

ag: Accessory gland; b: Brain; c¢: Clypeus; e: Epidermis; ep:

Epithelium; fc: Food canal; fm: Food meatus; hp: Hypopharynx; 1: Labrum:
m: Mechanical tissue; o: Oesophagus; og: Oesophageal ganglion; pg: Prin-
cipal gland; pl: Phloem; pr: Pharynx; sd: Salivary duct; sm: Salivary
meatus; sog: Suboesophageal ganglion; sp: Salivary pump; st: Stylets; sup:
Sucking pump; t: Tentorium; v: Ventriculus; x: Xylem; 1st-4th: 1st-4th

segments of rostrum.
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Fig. 3.

Semi-diagrammatic drawing of the head
of Aphis craccivora KocH, showing sucking

dmsp: Dilator muscles of
salivary pump; md: Mandible; mdg:
Mandibular gland; mx: Maxilla; mxg:
Maxillary gland; rm: Retractor muscles of
mandibule; rm’: Retractor muscles of
maxilla; other letterings as in Fig. 2.

apparatus.
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Fig. 4. Transverse section of sucking pump (sup)
of Aphis craccivora KocH.
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Salivary glands of Lachnus tropicalis vaN
DER GooT (A) and Aphis craccivora KocH
(B). ad: Accessory duct; pd: Principal
duct; other letterings as in Fig. 2.
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civora KocH, letterings as in Fig. 2.

Fig. 6.

ARt DT RRICE 1 A ARG 1, RIGBR <50
CARFRIT LU TEEOMIED 575 2 MBI L -T2




102 REUFLREERCEE, R - %

@k%ﬁﬁﬁm%n,f§74—wF«7b$yUV
KX -T, MilEEREOLR0 LESEIC, KB
K%@éﬂ%.it,%@%$ﬂfﬁ Z OHIILE A
2, EICRBEEICAOINIZHOEREEET 5
LONH B, Fic, y75=v T cBaThid, M
N 3HE U CRAL I et X, SR DRI R A3
HOoND, FRAIcEmIND.

BEIBR T, —iBICIZIZERIET/NE L, = AT 7546y
DORBTIE, EXf 0.06mm, hi 0.08mm, F X%

0.05mm, €T HT7 7542 TIE, EBxmdEdicy
0.075mm Tk %

HINR DAL IREE 13, iR~ 20Nk (1
4~7@)®MW@be,ﬁml%bewﬁf
ZORES TIROMIEITICZZHEL TS, T7 7 ALY
@ﬁﬁ@iofi M@mlM$*<,it%Wﬁ$

[Vol. 18

[

LJ>

BansERENE0R, b0
5EF 5.

m'JEr'fré TENEFNTRE DAL accessory duct %
Tl T OEIICERIT %, A DRIIRE R SEE
FSANAN

b KIBBRE L C/NBER GE3IK, BTR)
KERBRE VNIRRT, £ hANEg s X O/ME
G ORI AT E b DOBEHTI L FIEL, Mhﬁb
HIVUTIRFER AL L, 0Ok & X, AR E L
ﬂi&éi,777A7®@ﬁ,%ﬁ@&%Ciof
ZLDERNHAOND. 7X?7?Aywwmfm
Ji‘kﬁ/] 0.13mm, MA2HR B OE %124 0.04mm. =

ThT7T7LvORRTE, Z0EZXH 0.15mm,
Mﬁ BRI DT I3 0.07mm (T 5,

Bohzk< b

Fig. 7. Vertical section of head of Aphis craccivora KocH, showing salivary glands,

A and B: Frontal view; C: Lateral view (a little enlarged).

gland; mxg: Maxillary gland.
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r., 1966] SERRIEA ¢
ETHT T LOHEENS, TR, BIIR, KiERs
JO/NEIREED L, TNENOWERRAEZ T4 F
77 ADLEICIEFT Do, E0HUAEREY 7S =
T TR L&A, FREGIFEOMEE (88X,
C, D) I3, WBRFEZELLIREET, BhssL,

773AVQM%HM&MC%?5 103
HEHEZENIL O ONTIER

FHI L

B e, SIERP OO B »EY Sh
fo. REERB JO/NERROmER (F8X, A, B) i3,
Webt, MEHBE CEIREOINS.

DX, ER2EOT 75 LAY OERICIE, 4
ﬁﬁ@&&%&ﬁ@&&@2ﬁﬁﬁwmbMt.

Fig. 8.
B: Saliva of maxillary gland.
principal gland.

d B & #§ salivary sheath 3 723104158 stylet
sheath
Wl D o DRAFAR P IR A S AL 8T, I
BICE - TEBOLN TS, THIZERE, %7230
SHIG SUF N, MR, & ICARBBRE/NMEIRE D S
&N AR IC & - TER S 5. Dok
Bid, 777 oy O8N T, MR A
WEEHDEEXICRDETDH 5D, a‘B]HéJV]**aﬁ? w5
L&, bavIMEMERCEES €5 & XICE, 32
WBRBEEENRS (E2E, A7V 7& AT T
2 Cavariella gilibertiae 'TAkAHASHI (ZFHEY :
IV SHBOMIR, 1), EETHAT T I LY (F
THW : F22), THIXA S FHT T 5 LY Da-
ctynotus giganteus MATSUMURA (74 3 5 & 2 MK,
, O, B),V 7y A+ L7 7T 4y Shinjia

Saliva of Lachnum tropicalis vAN DER GOOT.
C: Saliva of accessory gland.

A Saliva of mandibular gland.

D: Saliva of

pteridifoliae SHINIT (H =X 3, HIS), 72775
2y Aphis gossypii GLOVER (4 b4 €) &), &
7z, Q82 UTHImAAER S & Sicid, #mian
KOBEAERBBOHBTHYD SN, KZOMoH
JEANEBYE, TOMICIM LAY SND CEhDisy
V. g7, HSHBORE TN TR, Eigk
JEOEMIEA L LU £« OFWIIANTI, £hEFh
DI DEIRIC & » TEALL, H30IE, DO
REICHNE LT, OHR—BEEEER S, £/, X
57824777 sy Cavariella araliae TAKAHASHI
T, AL T2 5 7 OB BABBHRETL & X,
HeHBoRIEICER, 2RO V=V RE L THER
TSN CEI3IMME, 4).

AR TN, OétEksE b Licn
SHERR stylet track & UCEEHICA OB, A7 L3
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STRAFXTT 7 LVDHEETESTH I VI 2 IR
INFOFHEME, & IKEBEICA SN (B 6 KR,
). DN, W#HoFm & Oyosths o (8
3B, 2, 756NN, A, D), T, EHEE
UTEP ST 258103, EWEZEOM, BE
DESHFICHIER S GF 3K, 3), D RE &
DI DIRE I —FE TRV, 3TDOT 75 AT
H oD XD, H¥ORIIIC, YOO e
Lo, WikAERALE ZICENTY, EYOREIC
g, OwoidhsE ORI+ v 7R OUER I AT X
NAE2EDTHDH, TOEIICLT, AT T T LU
T RFDEDRINNTF ¥ v TARDIIEHER A TR L 72
E X TR, RIGAN DD VS ETI & N Ty, I
LTWBCEERINTE S THEE L GF 6 XK,
A).  ZFOHINT N TIEMI LIS,

T DR NETER D53 MR T, Hifar, F 7

HERSE T, LIS e i A R e L & A,
803, o]l UTHEAY 5 C &R0 IRT /o,

WIS REOR LT D 2 E By O 6 Xk, F).
LIGFA LTIl A m i S & 5 & &, il I
RO~ F VY ERRLT, LIEEEARES., £0
oo, WEIOSE A D XN oo &,
«@mJLMbLLL@mwv %Wkﬁﬂ%c&ﬂ

A OOE3M, 9). ok R, %
®ﬁﬂ&MLf,Tﬁ%%, ﬁ?/JCMMLT,
IEE DL s b b0 MDD, O &5 REIIL,
s WX 5T 75 v Tuberculoides  stigmata
MATSUMURA (2F 3 ), ~v A/ a7 T775u6y (k
ANy H), TH /) as T 75 sy Diphorodon canna-
bis PasseriNt (7 %), Tl e X+ 4T 75 Ay Da-
ctynotus gobonis MATSUMURA (T K D), 4 X~vF 7T 7
5 I3 Neophyllaphis podocarpi TARKAHASHI (4 X =
F),3 A+ /)T T 5 LY Aleurodaphis asteris TAKA-
HASHI et SORIN (Z A F), AT 75 LY (=7
YT, e, E) ety onk.

4) =@ R > 7

T 75 Ay DA YT, BER Y T OEIICAL
BLTAEL, w7756y GE2IK, 3, B
7XB), EETHT T 7 LVERILD, BEAETN
TOT 77 AT, BEREZEL, KEICLT,
R 1ES, AAICSRICERT 2. o
ARSI IE, 1FTRIIEHE L 1o DA TS 2 RDHLK
WHEL, COMADEXIEMN 0.13mm T, il
BRERBICGET S, AT 77 AVOBER Y 7DE
B IORKNIER 0.05mm TH B,
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BIE & 5=

(1) A& o B

T 77 Ay DO OEEEIC DT IZ, Davipson (19
23), SmiTH (1926), van Hoor (1958) 75 & DEEHATT
WgesdH v, vaNn Hoor (1958) 2= T7 AT 7 7 A
Y OUEOEMHIC BN T, {MIcE¥OBEDH 5 C
EEREFUBEICK - THRELTVS., &I, KB
$HCC OIFEIE T, FHIEZ, oL OMBUCEE
FEDSODH A C L EBDI, TOWI, TT 7Ly
mmﬂ%m%mum« FLEASEI2DOEMTEH D
EHES . oD, K8, O LicHfidsik
He7s Kid, TfiAywﬁﬂctmgmﬁmé ERES
hbt, NEDT T 57 LI LT, FiIOZESHNEKE
WH/ETAMETI, SERs/hasn GBS, )
B8, BUORHE ORI ICETE S S S O TS RIET,
B Eiw ER s (1D,

KBS OB DB DICIE, FRicHONMBED,
USRI AT DL EE R 5415, vaN HooF
(1958) i1, /ML L2, hilid s C&nid
BEWVD DS, L, ca)dw%bxﬂilaxiﬂMﬂHCBHr
TEHIEEADTNS

AATDKIBEB X O/NIEEHT, TR Rl <
MO LTET, DK dWﬂiA<W“i7c£
. FHSAOCEC O icaLinid Uy,

hOENTTFREEORICEEaNLE X, BEALE0
BT 5. cOXHRFUE, ka{mosinntn

Whrotel ETHBH, TNET 776005, Of%
WP AT 5 & &, D8 E8Riicaimd 2
tehEEZ NS, TbE, HiRDOI & KEg &
RS E R, FhEnEE LRBROBET & Ick -
Ty, AN AEDE - T L ARDOFIRETS - T 5 23,
ZNOREEBEAPTOREICH D, &Kk, KR
GFE/NESH E DESERIRELTH S, 2D, L
O&Fpsda LTS e » 7213 S, M ORE &390k
OEAMEICE -TRE, UHOBOBOMHNPT L
WAHTHAD, ECADPODORLINIZ, 4 KOO
2L CHEicHE & €, £ e EHERNIcEA T 51
70, BOBOOOEPEEN S Cc E2BE, TéH%
LTl onsdc&tid, Lrdb 1 RKOHE LTHY
NI AT 2 c A2 RBICLTHEDEEDR
3.

T75LvDOO8DEXE, REOREICLAER
A1, REVIMOYR TR, AEEKLTEND
¢HAEH 5TV A, iz, Mrrreer (1954) &6 L
T3 k51, Bhoz 3 TRIKT S0, Bls
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HTEEE TS O TN TR RESR R SR

BEALHEEOOMHEZLELETZDTHS.

2) H & DB

T 77 by OB ST, HEHOHIRERIK
AR, EEMIEOBBERE, ik R v 7 L RIS OB
Bo %, BIUOOBMEIERT EDBREMITHE
WTITBHLNEEDTH B (Zweicert, 1915; Davi-
DSON, 1914, 1923 ; KENNEDY & MITTLER, 1935; vaN
Hoor, 1958; KeNNEDY & STROYAN, 1959; Avc-
LAIR, 1963 73 iz Xk 3).

Kennepy & MirtTLER (1953) BBEhO 77 5 4
YOO8EUK LT, 20000 5B T 2 HIEEF
HALT, WRICET 25 %2F50, 7 vAN SOEST
& DE Meester Carts (1956) &, ®4#4 7 BfEmRZ
NaZBHLTOBEET AT 7 7 4> OOAUIN
LT, 2o0p» 0B AHRERNNT, 94V
EHEOMEETIE-TVD, ChoDFERICE-TH
MopThsLic, MPBEROMIREEICX > T, i
Fik & 5 O IRMHIE DT 75 A OO %8 LT
LEFonzsoc, cockil, chbBRoRE
WRISHREZS DI EDDRB,

(3) EEIREMBOBEL &K URES W DOHE

TG LY OERBNCIE, RERFEREEIRO 20
BBWMEINTORICTERD, T Lv%130
D DYEBEERICBN TS, FRREEIPRD 2D A
B ONTOBICTERY, FHERT 75 ovitBD
T, FiCO ORI ICFE U e KRR & /NMEIRD 2
s HEERIRE LB LTz,

ERAIS)BTRLTOB LI I VAAT T 5 &
Y ORIRI, FRERKD, B2VEFIOAEFD. L
DRALEETATTILY, RATT 5Ly, ¥=7
Fe S FHT T T LY Aulacorthum kerriae SHINJI
ZRUY, 777 2aVvERICBTRRLEAETRTD
T, BIRBERIDNAXL, 20K 33FRH
ORIEDICHY T B2, 777 v DBHHICK T,
RO ERDF A EBED LN,

T 7T 5y DR OSBRI OVNTIE, kB F
DI SN TV - 72, MiLEs 53 Heteroptera
WET R D4, R & R S B D,
BB REAEYE» S0, Plixh s &ngticz 5
T gelRREZD, VHYWIOMMELRT 52 & S
(MiLes, 1958, 1959; MiLes & HEeLLiweLL, 1961;
SAXENA, 1963), &<z Mies (1959) 37 x 7 7 5
2 SRk R & BT M MR D 2 I DR A, [
Stofehnd SR EICHR T A & bWME LT 5,

MiLes (1961) (3% 7 American milkweed bug
(Oncopeltus fasciatus DaLL) DX R, RIZE, MzE,

BRIED IFEICH LI, HIEELS IUHEORRYICIZO
SE5 L 75 ZHTME precursor of sheath material %
&4 L, isotonic saline TN SDMIELPEBIXE
g, WEHIZ gel I135E 05, i/, &Ll
OAEMIT, hOREDONENL L RN L VE
sudanophilia Z ;R L7 &0, chick - TOSH
MEICH e EDEEEH O »IC Uk, ¥/ Austra-
lian pentatomid, Eumecopus sp. DUISHHE¥IE T,
chlorated nitric acid iR 3 NIZHIRD sudano-
phil droplets %JEmk L, RiIZEDNEY % FEEIC IR
Lk xd, DROMRO/NEEZERTS. $ /- to-
luidine-blue OZuft &jHFEICE LW &, FiT, Bl
EORNEYRBEOHEMEREI D, Kp, AENE
Bk, 7Y ta - v TaHICEET A LR EI
LT, OSHsmE L, FROFIE, IEcEENn5
& xR ~, Homoptera [T DOV THERED C & h5E
2 oNTWHie,

U 21, ERE XURIPROER AP 3 2 ihE
RIKTH 25, WREWER &SR EER L, W—
BINEL OO AR THB SN D C Eicin s ds, 5
2, COMMEEMNRET S LB A—#HtEr o8k
HENdENHI@RBIOT U TERN S 2 &, WER
DEEINZEERIRIZIIEOSDEHZ, E24, C
Wik EHDICERT AT T 7Ly, 2VXFTTS
LYDUEEREAE DB LT, BSESTFICEEL R,
KEEIR B & OVNEEIR D & iR I 25, ¥ 72, IR
BLUREIERD OISR Sl s b c &2 5
DT B ENTE.

Mires (1959) 3% 7, whii &N midEER 2,
BoostohicvaAEzn b CEEBEELTNEDT,
WA TIE,  OEREERIE, B2 5 EHHt
HEEDICHEILECBRAZINS EDEEDN S,

53, N OHEE QR EREICHWT 5 BIEIC
DNTRO LS IKHEE L2, T, HRIROEDITE -
TRIERRS X O NERESANICEBT 5. £k,
T STWFEO®EER, O8tohigE (NES ot
BRARHTHZD) HOMLEIND, £h iR,
DRI Rt & R, WER A Y T OIS
K OPHEIC X O, WER Y FhiHOBEA LT i
TESBHHR KT NT, WEE Y ORRICRES:
EU, TR X URIRD OBR EER ASER K v 7D
FICVGAE NG T &I 5. BTk e M e 4 - 1
5 E X, BHREWER IIER R Y RIch - Tk
HENBH, DT, BEE Y PR OMEIC L 5
TEERHUMHBAL, REHCERROED indh - THER
Y TN OREER I, WS 2R TO8 OER
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BICHLHEN230THAS. D& SRR
IHEENSESNCEE, O OGBS, ¢
DL EDKEDEATRILHE ENIZNEBPIS.

WEJ R Y T IC KIS IR R DETET 2 I D0 T
SROESICHEE Lz, T8 B, bk 4 ok
THLE, REOHBNENESREET S C & RBELRD
BOTH B, RIRFICHEER A v 7 Pz IS g %
FHE LY, HbET, £OWEmEoYNA2NE 427
0, WERRY I, ORSIRHEEEE O phif O
EOENTHT B2 220 QU % Dk 1S iAW
ZWBEETEEDTHLEES B,

R (OEHA) 13, CD8}#5#E sheath material
EFFIIN 2 YR 7 a7 4 v lipoprotein A F{k& L7
BEWDOYHET, KPTva—v, Fvo—c KA
T, REEZHROTREBDLT VA ) It dBET (N
1% %), Eumecopus australasiae DON. (Heteroptera,
Pentatomidae) OLISHBHE L, KELHEDOILEY
ICEEREE A 4D (Miues, 1963) LS. 755
&Y QORI E 7o, WERDERORIZHA SN AN
HoRMIc R I NS ¢ EBWEINTN S (Ca-
RTER, 1945; van Hoor, 1958; NIcKEL & SYLVESTER,
1959; BrabpLEY, 1962 71 &),

%7z, Sukaov (1944) 1z L hid, TISFisIE e
WFy WNIFVY, BENREA/NaeF A 794wz
REDOMHANDBAEM S 7408 -L LT, A8
MREAZD - EEZ 2, 2% D, BRETHNAEYS
T, T ORISR I - TEWNINE 2 EERN
TWEHDEEZTNE, UL, Day & Irzyxie-
wicz (1954) 12, Z2Na=¥A o4 v2iE, o0
YUMAEBRTZIEWMELTINS.

FED, COOHBRBEOK, HHEORMEAENIE
TrEEBIT, DHABOKRE LR B WILINES B
ZOIEND2bDEEZ 5. TRbb, OEOED
5LTH, OEMOAYEREOEH SBT3 bD
T, O8NIFD S OWIEIZH DER. i, D8
K ABMEREEEZ 2 DRES I,

PE(1963)13, WMMAMANICERINAT 75 A v D0
A SR ORIR, 2xasFAL s 4w
A2 DIEEIC LT, WOBEER ARSI E LS
D, i, TEXTHT T I AYHEERDICHR L
WRIC S, FRRICLTENaey [ 794 V2OEE
ZHETIMEND L CERWELTNDL, 70 T%
Fi, TOMETEYWEIIZ, B% 5 KRB X O/NER
kg BRI Ohic AT N TN B D EE
Z5.

Fh—F, A A V2T, 5777 hy
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KE->TRAEZIIEES NG D, D775 vtk
STREASNTOENS, &L, v AT77 74
VREETAT T ILYRTHAVAZY, TV FYE
LBV F2ADEFA 7iHEEr L AT EE, TV
DS FHT T 5 Ly Acyrthosiphon pisum HARrmis
FEAUED (L, 1955) LS, Fh, Yedia
EY UANZRBEETAHAT T T LAY TIHE AR
NAMIRT T 7 LAY TREMSNIRNGEFH, 1955)
LS. ahnsicdnid, YA VRETTISAVED
MICRERER, ULr bBRNEERSS 2 & Ak
75,

FIC, HEOBMHNEREIC X - THREBICIEEIN S
VANRTEZ D, TT7 V0t THEAINED
bOBHY, LA, 2NaEFL s LR TE
ETANT 77 LVICHSTHENINISN (FE, 1955
s EH, 1959),F 21D A v, MEOT TS
LAV STHENEINZE E XTI, 775 42O
WE->TERER T EEETHIENSEHEELD b,
PROTANVRIE, TT5AYOWEERIZEET DY
ANWVZAEHEVE E ORISR OS 2 2 & 2505
IRINTNBEEZ D,

INEDHEPOAHTD, T4 VAIAFOBIERZ, T
77 AYOOERAICE SN O S 13 2 8k
B X B LS WE (D@, chici2T 75 400
et OMATG L LM E DBIRLERTH Z) D1Eh,
W DAY, & BT A v R TEMEL ST DI AETS
EIPBENEREMBHEEEZ SN, 2D, oh
SOMEBBOTEETH 3.

Ur BT, PEREROHFFEICH XN T X R i,
BEOSKEMERFRDOER DA TH - 721255 EED
N3, Day & (1954) %, 77 5 & v O®EEA TN,
FoNaEYAL IO AT BHEMEAE TR L -
ECAFHMULHEBE NSNS D, &
RIZZDBRITH - DTRIBOHEEZ 2.

Z CTERR, KB Y 4 v RZFEOBR & B
WMLT, 777 LAVv0T, BBO®EREIZS & LD,
KIBBRE K OV NIERR OMERE ORF S O T AN LT
W5, BT, hALY, vvh, aaxxi&icsn
Thd, WorcO BRI NI8DTH 255,
CNHDORMICS, BZELT 75 AYDARERE &
C/INIERRIC R U 7o M IR S FEAE S B b D E B 2.
HHET, INOICEHELT, 4% Slchge st
DTN XTI,
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FERAER TS O DNTTERESE T 92

BIE FIEHANOHEHBATIAHE

T 77 s RO A YR PICE AT A E{EiIC D
Tl Davipson (1914), Weser (1928, 1930),
Snobpcrass (1935), van Hoor (1958) 72 & i3
5.

F1E Of0BALOYDIEE

T 77 LY EEYMBANICGEAT 5 & &I,
AR E o Rk Ty mA R O Zmicif Lo
g, OWEEmIeT, 20fmronsgtsatl, ¢
NP AIC R SR L, KIEE o AS protrac-
tor ZEfdif UC, Wil OAMEE 22 BT v 3 EEALIE
o & v NBSH R S, /NBEF A 012 D
HIC X D RBEEH & & S IcRINIcE A S 8 3
(Davipson, 1914; WeBer, 1928, SnobcGrass, 1935;
fEd, 1959). i SMfHE DM ## (2 mandibular
laminae 3 L UOFWREICET 5,

T77Avo0OwiE, HmAeHrS5RD, F1EIR
B2ETLD AL, TORERPRAERL, 13EAE
DT 77 LY TRHIEEERL, COPICBNTFE
BLUOOH B LRI TRIBEKESHN TN S,
LpL, OYORSEMTRE 1S TRERD 5.
W2HLTIE, PREONFFYEDEM SIS, IR
CRTENRS L. B22HioEBic, Elicxs v
PLDIENTBMRE - THEAHICHEHA I N, D4

N A

X, AIMIERICET 2BFELRHANLET S (COf
WRKTEREE). T/, HoEPBRIABRERET
L. BIHRELWENFFVERLIZD, KT
S THILTED, B2EHichTLIHAINTNES., £
D, T7 I LYBOYEEYMOEGICIRL DT 72
&, NYRNOHHOBGEE I ldFiigic kb, H1E
BIEL, $2fidesohicaelmn ont, Ok
R Ed. i, BIHRHLTHLTIRHLN, HF2
AL, EIMEFAHEOBELTRERL T
20T, DTICERKET A, OYOEMficL 25T,
TEBENOOMZ, sn20n0yokiticitids o
LI B, AT T 56y, TEETHT T I LVEE
DR O D DO TEEE TIZ, DY OEREic LD,
2 I3 Al N R ER O T A R < RIEWICIRA LT,
ZDRIIMIEmHERIcE ESTS B2, B9
MB). co& EFEIMCERINTH RO, Oy
B2, BIGoEroMNG. LrLl, OVWORE
BN TRTEROHABEL LD, 50 ITH:
HLUTHEEHICTREEORICHEETS (Y5310
TEL M AME A TTBENICRET 5 1o DRk
REERIFIE). e, QWM OB PIcBNTE, F
B S0t ogn s 0k ki, EETEIcch
ZHXZ TS,

ERIIC, 7FFHNAAT T 5 sy Stomaphis [FH
YO Fx 4T 75 Y Cinara J&, Lachnus J&D—FR1E
EEiR, OmiE L BN, D2 EsmIc
AT AEXICE, DYEEHEIET, 208 14%5

Fig. 9. (A) Shortened rostrum of Stomaphis yanonis TAKAHASHI, showing a large

portion of the rostrum lie within the abdomen,.

(B) Longitudinal section of the body of Aphis craccivora Kocu and transverse
section of the stem of Capsella Bursa-pastoris, showing the stylets passing
through the epidermis and cortex and inserted into phloem.
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KHs U, < OHPICE 2 MiARA S THRIEMICEL F
AL, B2HMORMEREMAIIE ICE TREES RS
TEBHBE I, A)

FIH tEMEBANNOHEBATEFEODE

MPBMICBA SN 080t Aol d
ICREAEFICET, & IclHSNIcEcETS. L
U, OEIDMEARBRI, BYBLOT 75 AL DR
¥, 50 ETOMEME EICHERBH D, FEkE
SNTOIT 77 &Y DOSHEA L 12,

D D84 U CRifar2me Lo ic B s 4 3

Fik,
2) OEHE LTI Z W8 L CEificiliz s+ 3
Hik,

3) OEME L THIlEN 2N &+, Fdfic i,

RS B & RIS,
1BEDHLED SN T (Biscen, 1891 ; ZWEIGE-
LT, 1915; Davipson, 1923 7248). #i#ic X T,
CNHERDTRICHIZET 5 K5 15 1181 O A ik s
s o N g
1) AtE=KAISDHEBATIHE
2 )T 7T sy Melanaphis bambusae FULLAWAY

20

|

Longitudinal section of a leaf of Pleiobl-
astus nezasa, showing stylets of Melanaphis
bambusae FULLAWAY passing through
stoma, spongy parenchyma and bundle
sheath and inserted into phloem of veinlet,
and also showing stylet sheath and stylet
track.

b: Bundle sheath; e: Epidermis; g: Gurd
cell; p: Phloem; st: Stylets; x: Xylem.

[Vol. 18

T'ransverse section of leaf of Pleioblastus
showing stylets of Melanaphis
bambusae FULLAWAY passing through stoma
and mesophyll and inserted into phloem
of veinlet.

g: Gurd cell; pv: Straight parallel venation;
v: Veinlet.

nezasa,

(x99, FI0K, BUK) HvyaDdT7T 76y
Ceratovacuna lanigera ZEHNTNER (2 2 %, #12[X)
BLU=Y /T T 56y (FTHh=y, 13 D3
I, FICHETMEMOKIL A LT eE AR S
FOEHRIHAL, O oA LM IZEL &
BN Tz, AV aUATT 5LV TE, BEIL
o 1234 (S bOdhHck 5 6022, O¢HEMNCLZ b
D101), =V /T 75 Ly TRIW (5 BOsIC
5HD27, MMM E 204, 847 /775 1Y
T 24P DT NTHRS D 5 DAHOEHEFHEAT 5.
TOEHICEIDP DB EHFAT LT 77 & 2103,
PR ENTNE o 7.

(2) AstEXRREOMBEMS 2 NEHEBEREEELT
EAEBICHEAL, FNICKAEBELTHEATS
Hi&

BEAETRTDT 77 v B cnicBL, FiziE

T xaTYT Iy (TYRY) TR, £1E
CRLIE D ICREHEE BT 2 00852 <,
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"T'ransverse section of leaf of Miscanthus
sinensis, showing stylets of Ceratovacuna
lanigera ZEHNTNER passing through stoma,
mesophyll cells and bundle sheath and
inserted into phloem.

g: Gurd cell; pl: Phloem; st: Stylets;

x: Xylem.

SHEBUTEA LS DREI DL 5

Table 1. Mode of entry of the stylets of Cerato-
vacuna nekoashi SASAKI into the epidermis

of Microstegium vimineum.

Position ‘ No. observed
Intracellular 76
Intercellular 47
Stomata ; 7

TIEYRAF T T I LYBH X I E LS

&, F—FEZAHC 2 KROOHRELA S, FhF
NE—FE, HI20REREHERERBIGET L0
WERA LN, UL, CASERRARICHEALLD
DTIRIEWO D BHINIEN,

TAT T I LY aLCH ELLE X, Z0l]
St OBAT M, Kb oBAT I LS
2, D& E, SASHEINREICSH - THH

section of leaf of Pinus

Transverse
densiflora, showing stylets of Schizolachnus

orientalis 'TAKAHASHI passing through
stoma and mesophyll cells and inserted
into phloem.

g: Gurd cell; pl:Phloem; st: Stylets; x:
Xylem.

AT D, T, LOMEEERLTBATSI &b D
D, KD 7 3 LD EHAT L 2DICE, KL
OHEAEFBEREHT L DLOERBEL SNV, K
FHRho72x /2 Y, vy oieEdkle s,
OeteREMER» OBAL T, oEHhoizs
AEDBEBALKY, 7, T2T7HhHT 75431012
IAFROFEIRCEAELUIEEEDE, TEDEICH
A Ufe & SN2 N Ui b 00 el o5 4
AMIZHEAT 20080, 2L Icf—lizBn
T, OHOATL SN B 1T 5 gk oit
ARG, WBPORMHICE - TERNALNDL DT,
CAT T IAVBIOREETHT T 5 AVBEDOEE
Wit L2/ Urc & & LIS oMM LoD §l4k:
OB A Y 2 iR Lk,

(3) OstEEAMEBCEOTHREROABRZES

Hik

Z DT 77 LvTI, HEFERFEAHBICHEAT 2
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Table 2. Penetrating stylets or stylet tracks of Aphis craccivora Kocu and Myzus persicae

SULZER in the tissues of several host plants.

Total Percentage of stylets and stylet tracks in
stylets . . " cortex or .
epidermis destination of stylets
Aphids Host plants and | R— mesophyll :
stylet intra- cortical
tracks | inter- | intra- ¢ inter- | and | ., lem | Parenchyma,
observed cellular | cellular |%*°™? cellular| inter- [P o¢m¥yiem mesophyll,
o ) ) cellular 3 etc,
Aphis | Astragalus sinicus
craccivora L. (stem) 88 98.8 1.2 0.0 | 98.8 1.2 96.6| 0.0 3.4
ROCH | Phaseolus angularis 457 | 986 | 1.1 | 03] 392 60.8| 75.5 2.9| 21.6
WiIGHT (stem) 98. . . . B . . .
Vicia sativa L.
(stem) 103 99.0 1.0 0.0 93.2 6.8 1100.0, 0.0 0.0
Aeschynomene
indica L. (stem) 217 82.9 5.1 | 12.0 | 88.9 11.1| 89.4| 0.0 10.6
Capsella
Bursa-pastoris 78 96.2 1.2 2.6 83.3 16.7 | 100.0 | 0.0 0.0
Mebpicus (stem) [
Mpyzus | Elatostema N
persicae involucratum i
SuLzER | FRANCH. ot SAV. 49 \ 97.9 9.0 2.1 89.7 10.3] 97,9 2.1 0.0
(stem)
Brassica
campestris L. 53 83.0 11.3 5.7 13.2 8.8 98.1 1.9 0.0
(fruit) ‘
Prunus ‘
Persica BATscH | 67 = 85.1 14.9 0.0 0.0 | 100.0| 77.6 4 10.5 11.9
(leaf) : ‘
&R, —RiCEBEATEES S, %, 3R ERERATEBEIE 0T, MlRlEEIEs
WSS S C E BBy, TELCEIRICL  LORES S bt (EBE). SR, <70

ETD7+E5 775 Y Platyaphis fagi Taxa-
HASHI (7 ), % W 2R ) e 2485775 Ay Tino-
callis kahawaluokalani KiRkALDY (V2 x1Y), H 3
WREEROESFIcEE LKL EDEETHT TS
Ly (hvsv, £4aV) RLTR, O&EHEER
fARER R 0 & %508 U CERBIc B s &, Wit
BRI E250EADONE Lo, 97V AFY
T AV EOER ICES UcE i, D8
R IZ, MEHPRAARE S X O A ORI R A - T
WHEEXEZ P14, %7, ARELH <X I O
HEL L& X,
FAMH I BT HI1EEA TN THIBERT A8 D S
CHIBSE S, RTETE I CEANSOMBRICE
W, MNeFaE L2 THSHEMOSE 5004 5
N5, ¥, HAMEROK XM
OEHEMD & ICHEETH 2 GEI5SH).
4) AH%E=HEAHBCEOTHREADAEEXES
HiE
RYINTTZ LAY (TAhTY) T, O8%E%ic

Met 2R O oA L,

il A& &,

R OB IIEEMREL D, < O
FEDONERITH » THEE LIBREREE 5T, HFER
Az LT a7, O¢tE L cHlaiEzmEx g5
CEMARTARETH B EBLNE. AV LxT TS
Y Xenothoracaphis kashiwae UYE (75 Y, B
16D, + ¥7 % & Mindarus japonicus TAKAHASHI
(23, B1I7TR), Y= 7+ X FH 7756y (¥
7TE) BETH, OSEFRMEA, %723
SEAL, RAMM TREMREAOAZBRXES 60
LT, MEMETDEXEE2CERBEAERYL, 4
yy37ﬂ7fiAV(Xx* WK, &4 7 T
5 ay (WY, FI0K) BN TH, DEAEZEE
12, ﬁﬁ‘%?%fﬂﬂﬂéﬁk X "é"CFﬂlgB WIS, v
A4 775 A Nippolachnus piri Matsumura (-
V) BECHFET L EEOEE TR TORBMAD A%
HEXE5.

(5) OftZEEARMERBICE O THIR[ EMBEAE2ER

THBHE
T AV, OEEAREMCENTE, EEL
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Transverse section of leaf of Pteridium
aquilinum, showing intercellular passage
of the stylets of Shinjia pteridifoliae SuiNj1
in the epidermis and mesophyll and
inserted into phloem.

en: Endodermis; pl: Phloem; st: Stylets;
x: Xylem.

T'ransverse section of midrib of Viburnum
dilatatum, showing intercellular passage
of the stylet tracks of Shinjia pteridifoliae
SHIN]JI in the epidermis, intercellular space
and cortex and inserted into phloem.

i: Intercellular space; pl: Phloem; s:
Stylet track; x: Xylem.

SEAT) ;bt-
0 sguianty:
0\ =5 G% -
‘{.‘-“N’!‘%..%“E@ 0OE
e R
snges
05 SO ) B
eiseiiot=N e ee 0%
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a X
S CICI) 2
ﬂ&\g .’.‘. W \-,;;-,»
Fig. 16. Transverse section of midrib of Quercus
glauca, showing intracellular passage of
the stylets of Xenothoracaphis kashiwae
UvE in the epidermis, mesophyll and
xylem and inserted into phloem.
pl: Phloem; st: Stylets; x: Xylem.

Fig: 17. 'Transverse section of young twig of Abjes
firma, showing intracellular passage of the stylets of
Mindarus japonicus 'TakAHASHI in the epidermis
and cortex and inserted into phloem, and branch-
ing stylet tracks in cortex.

c: Cortex; p: Phloem; r: Resin canal; s: Stylet
track; st: Stylets; x: Xylem.
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THIREAEEIE205EBLT L0, oF 7L GHTAMEE S, D8E L TRSICEmSE, #&
77 5 A Rhopalosibhum padi L. (4 3),3 X F HBAEBLOTTHATLIEDONSS (V¥ YA RT
JTT 5Ly (BAF), ¥ T AN 7T 56y Al 75 A Nipponaphis monzeni TARKAHASHI (7 T 7
eurodaphis blumeae VAN DER Goot (¥ 7 &,3va, ), 775 LAY D 1R Chaitophorus sp. (v~F 75
WISEM, A, FavF I/ U TTI7LY (FavT ), NI NETTI Ay (o) 18E B2,
7 hU, 18K, AN, F), v x77 74y (T 5, 6)]). ‘
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T av (v, AR, C BETE, MlENE BEFRICHEIL OB ZDBH THEAZRDE
BEXE3c&bd 5, ko—Mic, 82 L THla THiE HE3VRZOEHEEANTHRIET SEH
fxmE 7o & 213, DEHE I IEEY T30 HIEASEEHE

D5, AF 7 ELVTT I Ay (4R, 83N, 8, 10), ZEAETANTOT 77 40103, OB DSe4 g
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PISED) T, MilgiiadEi s e s & &ich, ENE $25500L5 T, BTPFTEMEE OMICHEAT A
NI DIHITOEHADED Shfe. Sf, KRIEE  SRL. BREBTAT T I LY DL YT VDEE
A Ure & 13, D8O EiA T~ Tl Ic B s ¢
AhH5, ELICEMEMIRAICIRAT S D DIEK65% T,
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Fig. 18, Transverse section of midrib
of Nerium oborum, showing
intercellular and intracellular ?
passage of the stylets of Aphis Fig. 19. Transverse section of stem of Capsella
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nerii FONSCOLOMBE in the Bursa-pastoris, showing two stylets of
epidermis and cortex and aphids, Aphis craccivora KocH, each of
inserted into phloem. which inserted into the same phloem.

c: Cortex; pl: Phloem; st: c: Cortex; m: Mechanical tissue; pl:

Stylets; x: Xylem. Phloem; st: Stylets; x: Xylem.
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HHPRL S I RER TR

7CREHFEHRANICGESBAT LD TH 508, <4
Ty (VYA YVODE), EETHT TSI LY

(T=), v HaTTTILy (EAnwh) 8ET
i3, WMEOREK Z 5T, HilRRICESBATECE
bd 5.

T, T AVRFEEY EICEET LD, B
Loy, O8t2HICOEELIzE AP SEAL
T, b LICHEIEERTTRYL, H—EHf»o
Wi 2065 EI9).

T 7T A ORBICK - T, BEOHBICOAD
HEBATZHIDED, 27/ 777 LV BR2FHD
LICHE L& &1, OS2 BEEETIROE S ICEA
TBHZEEL, b6, T OWTIREEK L THE
WCE DRSO ACHAT S (B0, F11X).
T, FUFATITIAYTRFVOETHEELILE
&, ZOEROELICOAS O EmAT 2 T & a2
WET 5.

HIVI 2 ITEAFTTILY (Ao VvI)) O &
<, OEFHBOAICHEASEIH LA D Sk
GBSHM, B). <A77 5u6vyhR7xd, Lvy
VO DIICEELUE X2, A2 EOBEHTICE
WT, AFMHOEREERNTHEATLICELH Y,
Fho, KEDNFAFICHFEELLEES, HEEHERD
THET AETICEEI I CEMNH DL, COLHT
B, EVEVARTTILY (T5HYI X773
LAVDITE (Y=FF7Y) ICEBNTHED SN,
K& OFHTIE, O8EEBcBE 208, H
=IO AR LA, T LOMINE, FRREEIC
BALTRIKT S, 20D OEIROLHI TS
cEEBonk. TRbLL, 1 IFRORKITEBNT
, 1HEOHIINS L BEE»0AWRIKT 5 C &7
G, BEAETRTOES, < O SRS 5
bDTH B, TDLIEHEREIL, ROTNTOHEMIC
WD LN, BZOKKREFSOT T 7 LVICHLI
RCEEHES, = AT Ty (LYY Y, TXE
RENTHaT7TT 7Ly (TH), Y7 42xa77 35
Ay (YT aoNxa, BIMK, 1), 22F 775 4
v Longiunguis japonicus TAKAHASHI (A A F), 4 z
YFI LI TTILY (FaTFIMY), ETFTTTI
L Aphis polygonacea MATSUMURA (3 /%), /1
TIT5LYDOIE (Y=FTV), YFIr 7756y
(¥ FF), ¥V TTILY (A2),34F/)7T
TIAY (FAF), FPFTELY (EI), 7704
FUTTILY (FHeX3) B,

(7) O#HZEAELLORGEVGECELES®T,

EE D XFBEHE

O8t 2 EALP SR BLVETBIEAET, FIGRE
WESSICEBAT A o EB LI LIRS oS (B2,
5516, 3817, 3520, 58241 ; 55 4 [XIR, A 5 85 6 [, D).

Transverse section of stem of Capsella
Bursa-pastoris, showing stylets of Aphis
craccivora KocH inserted into phloem.
Note the stylets get over a phloem and
mechanical tissue.

c: Cortex; m: Mechanical tissue; pl:
Phloem; st: Stylets; X: Xylem,

O8t 2 A X R 2ROV TR, EOBLUT T
7LV DERICK S TRIEY, RO LD IR 2 DHID:
S,

(a) EBEREEZET CEATLIHO

EVEVART T T LY (T3HVITTT T4y
D1 (voFFy, FARD, WV Lx2TT 5Ly
(T7HY), ¥AFITATT 5 & Y Matsumuraja
rubifoliae 'TaARaAHASHI (F4 F3T), 2 AT 7T 5 4Ly
(744 L) ILETIE, Otz L TEEMBEE ST,
MR OIE L TR0 EEficZ - T, 560, &
ICE RN L TRBAZER D S THRAT 2840
WO, 2 AT T 7LV, LYY ODRTIFREED
BETIE, TOROHERBICE > THETL &0
ZW, Thid, COBJ/ICEROFELTNEC &I
L5, UL»L, cofgicis, &L IKBH O
OIS KM SR T Ay, O8t2LT, Th
i CERE D X TERICHEAT A, LT XF
T, OB EERT 2 LORER O
<, BEHMEOBICBOTHAZEOERL, EHOH
B U OSHEBR YD S (B22K). =€ DIEICH
HLKEETHT 75 L0880 TE, EROLETFIC
DT PICRE L R ERMARE B T, OsbeamsiciE
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ART25DTHD (BE23X).

section of leaf petiole of
Populus sp., showing roundabout stylets
of Chaitophorus sp. at the mechanical
tissue and inserted into phloem.

m: Mechanical tissue; mr: Medullary

Transverse

ray; pl: Phloem; x: Xylem.

—fic, D L CHILNZRAS#5 & &1, Bt
A oW/AT 2L DL EONE D, AL BHET
HEFLE AN UCHET 270, O8ERAT S0
WALV A S, L L, MIUEORLR LR
AT, A RRROILET D, L bk
LCORd 572, Cofadl THEEHAT S C
ERREELS S, Buc, < DKL T OIE ]
DEEEZbOEEbNA

(b) R E S EBSE L HD

LFIEVT T I LY (A1) BLOYF 777

LY (FHF) BETE, OeERICERMENIC

LIFAT B, TNC, TOMPUHOAZERIES,

LrBlcevEVYARTT Iy (TI5HY) T,
A S EET 5 LD (4R, B).

Transverse section of fluit of Phaseolus
angularis, showing the stylet tracks of
Aphis craccivora KocH. Note the stylet
tracks branched at the outside of mech-
anical tissue of the fluit, and it seems that
the stylets cannot inserted into the
mechanical tissue.

c: Cortex; e: Epidermis; m: Mechanical
tissue; pl: Phloem; s: Stylet track; x:
Xylem.

BEp=cssi@an
I AT T
BN

AT
L TARE Y
L]

st

Transverse section of leaf of Prunus
Persica var. vulgaris, showing the stylets
and stylet tracks of Mysus persicae SULZER
passing through epidermis, mesophyll and
bundle sheath and inserted into phloem.
e: Epidermis; m: Mechanical tissue; pl:
Phloem; st: Stylets; x: Xylem.
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(¢) AREP&mE L CHEICEEI RS 60
AYBITT I35y (T3HY, B, +4 F 2
NPT 77 4y Matsumuraja vubi MATSUMURA (F
AFT) N B aTTTITLY (EA yH), LEE
T FHT 75 5y Macrosiphum avenae akebiae SHIN-
nmo(aF) 8E, EORMmIcEHE L TERD OB
THEDEOEHTIR, D2 L TAEAET S
TEMICEEX RS, F/, = VT THT 75 Ly
SUENAGA [CEBNVTEH, W
A I DFHMORELOAICTE SN CIEHEEF GE 6 19
i, HD, & 20, KA mR X &7 Db HRIcEE
SEDZBDEEBED SN, TRFICHEEL o= #
TT77AYTHE, OERIICHFESELEX, 24
EARIELEE LD b, RMEAELADETICHEAT S
ZEBEZN GB6RK, O.

(d) BHREEFTHICTEI -0, BUER

AT 25D
SR TAT T ALY (DA HY) T, e
T U TEHBEMBIELOb, BIMAERT, Wickhs
LI S, KON SAREE R E, FOBH
WCHIEX 2758, BIZ75EMHIEA O 380
Sz,

(e) REBETEZHICEAZIETLHD
AT T T LYy g LcHELLE S, Of A
UTEREETNEHICHEA S, HEALD SLLDED

Greenidea mnipponica

T'ransverse section of stem of Aeschyno-
mene indica, showing intercellular passage
of the stylet track of Aphis craccivora Kocr
in the epidermis, cortex and phloem.

c: Cortex; e: Epidermis; pl: Phloem; s:
Stylet track; sm: Stoma; x: Xylem.
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TI/ART 77 AV OWBNE1SMRTiz, 412/
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INEd->TLThH, DT 75 6V ERIED, £
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=VHIIEE BRBICEBT S, BRROE 25 h &S
HEITE, HBEPROERLT, NEEORHIARE 2L
COSPIRE LT, EHRIBIIHEMEL B R
ICE BT, 8O A B ICERBICEE X &,
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wIiTIR~ %
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TTT L VIERICEET S E, £ OO
BT 2ED0H 5.

YT XTSI HT T AVDF LT, ¥=
7 F OIS, HEVIZEFA 2 RITHBELT,
WEABEBOLEAGBERT ZICEL. chafikEmc
AN, EOEX, filloRk&xici3db T bz i<,
FrEIEO LEBOWIcEN TR ﬂ%ﬂﬂ TRAEE

INET, L siE0Ea, T, Waolmaidifm
&K@,wM%Hﬁ*hm<m7(wxu B, C).
AR OMPRA NI B0 THE, S5 W@A%

K 2w T, ZOWS~ T, HERRMERIZIC IR S
m&ﬁﬁﬁé.mﬁEMQWT,,RWW1m&mw
i 7 ~ 98, MEHBIRMEERI IR 7 aE S,
MIEAICEB L TOT, BREOASSE, 0Ind
a~sH HD, TORRIBEALT THREELT

L. R i%ﬁ@&munﬂ,%77a/TcW
FElcgun i, & Xk, HICE O e /N
WAaH 45 (GE25Y, A).

TS EYAFYT TSI AYNY S CDEICH L LA
&%% @i@ﬁ@%ﬁ#Cﬁﬁ“Cw%¢7.C®

THEGAEDOK E ZICREFMEREL D, €O
iﬁH@uC%DTﬁL<W9?
2 #® | E
TG LYDOELICK - TEDOENET 2 DIRIER
2%,
EETAHATIT I LVNEEDEICE LT HE, £

DOYFERETARNMIC U THEICHHE LIDE ST 5. #BiE
#EE7RE, B) OEXZIIH 0.16mm, EHELE (B
7, A) OEXIIH 0.09mm T, [jHEOEMRE
WA &, HBEECTREARME EnflEiis
ZHULSEAL, BEICHERALE O & R & 73

%, L Uil S8 m L,

B & K = &

77 AYDOFEICL ST, REEARRTIEHD
BRI, RRERBEEESOND. DBEDOA R/ FiC

HETETTI7LvDIE8REIL, ThENHAOE
REA LA A 2/ FICERT 5. o OHREE
Rd T, Wb  Nipponaphis [&, Fi-l3cn&
BREIEBORICETAHDTH LY, BOBDIE
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T'ransverse section of normal (A) and faded
(B, C) leaves of Kerria japonica var.

typica. Note the faded leaves are caused
by infestation of Aulacorthum kerriae
SHiNj1 and are composed of yellowish
green part (B) and yellowish white part

Fig. 25.

(C) sometimes white part. B and C
showing well developed adaxial epidermis
and abnormally developed mesophyll and
abnormal chloroplasts.

HEIZ, LrsiohicKBLE M EsD (3826
@)g%cszéik,%@%%iﬁﬁcé<ﬁm
b, REOEERDL, ZOHERBEHEST S L, €D
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Fig, 26.

WUEHEE UTRREAMEEATL26DTHS. T
B, TEVRVART T TLY, AR/ TVT T A
2 Nipponaphis distyliicola MONZEN, 4 R/ 7 * 7
75 Ly Dinipponaphis autumna MONZEN, A A/
R =TT 75 LY Monzenia globuli MONZEN 73 &
ORBOINBIEIEIC DN T, BRICHE U G,
1958 ; 1960, b) »5, =D, Y /A RXT 75 Lvp
4 2 7 0 HAE UTER LU 2 A S c & L
7.
YIARTT T LY QBB 1SR E, 427+
WEEOER (& =ik ICHFELT, Z0HTDOK
PZfRlsd 2 EM &, HkE & D% EMBRIERL
TSNS LT D B, AR RADO T RIOIE
WRETH, Moz E VAT S, 20D,
HARRBHBEOELSICHMALTNL, ch&s, B L

Galls produced by Quadrartus yoshinomiyai MoNzZEN (A), Nipponaphis dis-
tyliicola MonNzEN (B), Metanipponaphis cuspidatae Essic et Kuwana (C),
Nipponaphis distychii PERGANDE (D), N. monzeni Takauasui (E), Monzenia
globuli MoNzEN (F), Neothoracaphis yanonis Matsumura (G) and Dinipponaphis
autumna MONzEN (H) on Distylium racemosum.

- e BALNCH M T 2 O£, BOER
DEBER > TALEBT 2 B 7R, ©).
HRER OV B T 2IEMRE GE 7R, E) T
12, WIRBIORLAZSECIERE 7N, F) 1
WUT, MICEAROARGIAL, FiT, Mizkds
g 5. &Iz MREEICBY 210 b, MRRMLE
BT 2RO ANE L., ULk L, ERELMIC
BOTE, HEORPKICENTHE (L LI,
OB T, BOgRICIZ Y ER TR I
BEAROINZREOLCHH D, Filzodicid 1~
2D/ ED HND.
EEOMHOHA SR T, BUBE RSB/
UTHIlRO—RBIch b, HMAENTRERELD, Yun
T mEIND,
HHEOERICE BB, MO, Wiis>31T
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Table 3. Shape and dimensions (in micron) of cells of galled and normal tissues in the
primary stage of development of the gall which was produced by Neothoracaphis

yanonis MATSUMURA on Distylium racemosum.

Galled Normal
Tissue ' SR
Shape Dimensions Shape Dimensions
Adaxial epidermis | Rectangular 30-32x16-20 Rectangular 20x12-14
Rectangular
Globular 20-44 (in palisade 10-13 % 25-27
(in adaxial)
parenchyma)
Mesophyll S
Globular quare
(in abaxial) 18-44 (in spongy 20-23
parenchyma)
Abaxial epidermis | Rectangular 16 X 20-24 Rectangular 10x 16

Table 4. Shape and dimensions (in micron) of cells of galled and normal tissues in the
mature stage of development of the gall which was produed by Myzus sp. on

| Galled

Normal

Tissue ‘ e -
! Shape Dimensions Shape Dimensions
Adaxial epidermis . Oval or globular | 25-37x25-62  Globular, rectangular? 17-22x22-45
‘ S Oval
(in palisade 7-12x30-32
M Il : parenchyma)
|
esopy | Globular
i Globular, polygonal 50-80x 55-57 (in spongy 12-15
\ ‘ parenchyma)
|
Abaxial epidermis | Globular ; 37-40 Oval 12x22-37

SN, BRFICE 7, IR S0y
N0, (CIRAEWEICE 20, Ehi3BERT 5.

AR F TR, BEEhECSERRERICE, 2
WHEL DR V= VB A SN B TRIR, D) 23,
TR ORIHE L ORI DML, & < IR
ISR AU R HOITIE, 808 V=
VARG T HMEMEL L, BEBIC K - THIlgA K
PABIL D LR EIcRmI b CE7K, D)o
PR IC B sl g 2 {8 L OME R NIcig, 2 v=v
oI AHIITED SIS,

VYIS ICELE LT T T Ay O 1
Myzus sp. 13, BESFHEVOEZHIITDITT,
LHRTHRE U e A Tocs 4. R ARICE &7
WERABEE S, BEOIE CBTHEE, G) T,
WaRIOR U ESERE BTk, H) L
THIfLAhORFE LI AL, FicMiaka#md 5.
Lz, MREERIC BT, FOREELL, EE
I HkR T 28 T, MIEREIE 85,

HHEOTRIE, WTNOEHMICBOLTHELOERE

EBHBDTH L0, Tihid, TE LU THRBNICH
TR, BIURBOWEICHEET S hOoSMmIR
BIcENT260TH L. F/, HEOBEICEBNT
HERDPH O, GHOENZ DT D EATRERE
ERBHDONEN, ThEbav/IYT 77 & v
Quadrartus yoshinomiyai MONZEN, %4+ 2777
5 &y Trichosiphoiella sasakii MATSUMURA, X JIVT
J a7 75 sy Schlechtendaria chinensis BELL 73
ECBF 20T EL, BILOERED T TILAZTU
DRLELHDED D,

(4) PSR DU E

MYENICBAXNIT 75 4 O08E, 20
FBAMEAEEET A2 E08H 5. TNb R
BIEPITHZLY, IR ey H77 7 L0, T8
v OIERICFEE L2 E S, EroRUMEEET 2
CEBED NI CERO6 KR, Do &/, =RV
AT T T LYBTNAT Y OEHMOEICOsAmA L
fek Fich, BOMIROBHESNIPIBEZE A SN,

WENS, MRoRHEIC X DIRREAEHE LD,
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HAEFRAEHTS O CICFERERE IR 25

MR I RRANCBR ES 5 72D, H30EEN 5.
7z, MEAICIIER DB % S o TRERMaICE A X
N25DDEET B EMED,

(5) HEREA DIEFE

T 77 s Y HO8E U T AR DM & Bl &
ek i, OSHRPEFICOER SN, RIRICER
B, = OMNICHIRINT, MROKELRET 2
bDWBHY, THaAT 7T 7 AVNTHOEICEEL
fed FiCid, BRELEECA SN B 6 KR,
Glo =D, WICBFILBEDOT 77 LV TR, £
OO % L THIEATEB S S &, TO0—FOM
B, T 3B L CIaNIClERRORH I LT 5
DOHEBED oK. THIZZA LT FHATT 7Y (7
HI, FETIRR, B), = AT 7546y (==TAHVT,
BTRUR, E), 87 /7756y (RFH), EVEY
ARTTZ5Y (TIHY), FAFIT N TT LY
(FAFDD),Nwh /) TT7LY (exAnyH),axr
FITTILY (BAF), AV aTET7T7 LY
(RAF), A2 VI I TEATTI56Y (7 L3
INWAVBRTTILY (TIHY), YI/ART TS
LY (AFT),8FT7T 5Ly (IVVYN),2a by
REFTTTI LY (3F7), AFIEVTT T LY
AR, TR T FHTTI Ly (TRY) 128,

E4E F 2

T 77 &V SO8 = BN ICEA T A F I
LTid, B0 EL £ ORHEOHERDSH. L
U, O$t0EAFE:S L CHEBATOO OHEARE
DT ORERDGFEIT, HHTH- Y, EHI
CNEEEMICHBR LI, Ch OB LULTETFOEES
Iz 5.

(1) Ast=EYBBERNICHEATS ES0OYDES

T 77 o OEEVHIERICEAT S LS00
VOER, &<, FOEHIC DN TIE SNODGRASS
(1935) &/ LidsB LT %23, Horres (1954) & 4
AT7T7T5 LD 15 Cinara puerca HOoTTES 2D\
TRBLTW B &I, OPDEMRIET 77 & iy
DEETHD.

BEQMO)ICEINIZ, S AV M A ALY Rhy-
nchococoris humeralis THUNBERG I, &% 35 v
DODRFEANICTHEAT 2L &, O8t20OY (FBE) hde
CEELT, BEAELL ZDWILE TRENICHEL F
AL, OVREDOTEHZHFITHTIUTHEEL, 77
T AYDEDITERLUISD,

Fh—RIC, HAHFLYTRE, OHBEAN OE
crumera DOHOE SO THREIN, HVT7 5 4

YROLDd, TOOMEREETIHERIHAN T &
ICENT 5,

TOXH IO 2T 2 KR, BERoBESick
S>THRIES., T, ThoORH SO EEMHERA
ICRAYT A& &3, O8RMEIhZBOYAEET
B2ZEERD, LedoT, 775 LA OWKBICEL
THONAAVOEME, BERPEERESCETHS
b hiEiE 5is,

(2) ASHEABZROZERE

T 75 A BOEPMSNICEAT 2 1ch b,
WIS AR A RE T 313, I DI TR
T 5 3 DIEILTE (sensory setae & 5\V|3 primary
setae) IC X2 HDT, COFEIIYH, BAE, ol
<, B, T XNTCOBMICAEBT2d3DTHL. &2
ORI SOHOMEBATET 75 6 viCE
VTR, CORREBIEELREHELSDSDOTHS.
OgtomARICIE, COREEORMREMOERIC
BELUT, BBz > S TESL LT A,

REMRAAE Y C IR 18 24 7S IR R R § % e 134
HT, OtESoMERBE LD, RESBEICBY 2
RESHMOTHEEEZ OIS, HIC, £OEMIH
Bod U ROMOMAKCKEY ThNIE, O Aay
MR LPA S, COOOFELIZIE, DS
523, BRERIIZDGR O & & EAHRRIC BT H B L
LT3 Ei&-THDENS (15, 17, 23, 24
K, 262 K)10, NI 6 KR, C, G; 7L,

CDEHEHEEICEHUT, /KL, WKET epipha-
rynx KHETHEDEEZ ONLD, HAW0IT, T8
WHRERBOEEZEI LT W 2, BF T,
BrapLEY (1962) #3ABEEF D HulVE I 2tk %+ &
LOLEMNIBNELT, chick s THEETF S &
EBEZTODL (FEHIZ, CORLEREROEENTA &E
ATOD)e THOWRERE, H20RMRIE, Y
D HAELHIRD HIT B 1 2 RIRICHE 24 78 5T 284K 3
BENDPHICH T 2 HEREEHE D 2T B &N
nTns,

Z 7z, OSHREVHBNICERITBAIN L LOT
13734, ZO@MAIKIE, »ROEKEAET2HOT,
#1723 BrADLEY (1962) W3E=ET AT 75 L,
C8tE U CREMNATE X 221031 A2 ST
L0, EEIRBOFEEEZEDTNE, T van
Hoor (1958) mlickz &, REMIEEER1~2
HOMILZEB I EBITIE I~ 5 H5DBNRET, B
ETDICRBEEISSEEST B END  (AUCLAIR T &
5). Fif, Esau 519Dtk 3 L, e27HhHT T
7LVRBT VYA DELETIE, O#HDEBAKKIEREZ D



120 KRN ARZLE, BZ - B9

RFAZELT, OO MmAT IR ERKMEDOH
i3, 20~4043 Gty 23.5u, 1 HFESIC 40u, 21
ML 52u ABé LT3

Fire & FramproN (1936) 137 v ¥4 OIEMRITEH
WT, B pH 73ﬂﬂiét,, o pH Zfho &
DS L HE <755, EAHETIER 6.6, KT
iﬁ6211L@[mMcii7M<ma7wvc F an
A O 15 Eutettix tenellus BAKER TlL, =D D
AR S BhEmALIR, o pHIZEFEHD, 0
i ithDmVﬂﬁmCﬁs Ly,

GuTHRIE 0 (1962) lc L % &, ZoxalcEhkd s+
ETAT 7T LV, OftE=aF Vv EGUAREER
3T, =aF VESIRNERICHRA TS C EAkIR~

TG
HhEY, BTk~ k9 e, —BIchitgsik i
B 2777 A vOOOMARRIRL, MSICEEX

Bz &L, £ & bamalh LT Bl
*ﬂ7%®f,mabé\®777b/ b Aok
517, s Hniigo s A idsEmnsd, ¥
o«mmwcﬂﬁkﬁh),iti%%fﬁﬂbfk
WICTIE X oo, HOEBICHE L A58 E
Y Y

L, T A v A N
WHh b, O SRR

dﬁs/\ Es

b lL
5 I /}' (4:.‘

CIEF o ez ianic, Lind i Cﬁxiﬁ)ﬁﬂ'm—/ﬁié[}
PHEAT A CEEBEL TOL 0, TOHBORE

i3, OMEHEASEDL EE, ZOREIND T 2 M
Wulic X A B, % 3RS EoimRlikae, O
R T2 R, & KIS OEIICBNT, il
i, RO LEMERIGEDIEIDOEL LXU‘E-*}@“
LB ED L, bbE¥T pH ZOMORS
WX BN E OMFIc LS b DEHEZ S

F e, DISHERAHER PN T 21203, WHEI K
o THIlAROhEZE ST 2 (ER O 478 537, WIFICHE
IS B A RN 5 ﬁ&@%*%zﬁ&*hf,wﬁ
DO EL DA, MR EMRATET L0
THD

3) F|ANSOHAHEB/BATEIT TS LY
TEHOKIL» 6O AHLEI AT 5777 LTz
MDA, TROEA YV a R T TS Ay, 2/
NT TS AYBIBEY /779 AVl emici
fo. TOXDBHEER, BRe{monTH a7
Bk D L L THS.

¥, 2O ERMYMERROHEEDMICSEN
MBRBHY, ZAAF, Th=v, 2 F PR EDIETH,
W b BRI A B O IR T, FicH it
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LT3, ERAFHICBOTIE, EOERLMEEIZ
B AR s 5 & & HICHIEE papilla JREEZLT
W5, ZDiew, [ILLIAOES SO ERAT S
CERRETHLERDNS.

TP OOHMAEFHE LT, 275/ T7 5 A0 KE
WTHE, APV OREDEEVTIROEBIZ I8 25 A
THENRLS, o150, T OPITIRAEE LT
IED HIBRDEBOHICHIATZ L0 D FEID S
CoT I, MR k@ﬂ%u%ﬁ%&@ﬁﬁ@ﬁﬁ@
ED2o0HBICLEZDEEZ NS, TRLE,
TR TR, BRIZXSFREL, ThUCEBBNER
IR MG, EHMB L UERMSS Z S REL,
Z OB ICALLTHRLUATH S, 5T
COWAHCROSOFMASRETH A S . £ ik~
THIROER TR ERAICH C &L, F7
”%WVHEMM®ﬂWH®ARéw?mem(%
10D, D7k, TOWHMTIZODITA LKL
HAHEELND. wdcm%ﬁﬂﬁkxmxwLiTuWK
fmidin <, SEFFIRM O A2 5920~60p o) i T8
S LTS KFEE, LR aE i 5 42~
%umkbfw B, ZOESOINDIRIEN O HT
IO A LIS 27X O AN
EAIG . L,ﬁ>43~:>%* R o0 S LA O TR
i E TONE0IZ, LI EHIS0~60u & 7 .

P TLSDSEHE, SV TIROfCsE LIS o T
BAH. anmbme@Mﬁ; FR 59300 o
ETAITHAET B /e, MDEHEREICE OMsic
biacﬁév.ﬁﬁmuﬂgz#ﬁ®mm@ﬁm@
AIIEAT DI, PhrERICLs D ERDLNS.
(4) Dﬂ@ﬁ%mwmmmﬁl%%
OI8O RIS Y~ D st AR Iz D1 T,
$ SNoDGRAss DL ICH BB T &L, kKEE D%
FEINT & SO/ NEEEH SR X 41, FESIHLE Cﬁ)\
LT EWVHBBINEA L, HbEeToshosmian
2T A EXICBF AN EL, MED <y F v
H 513 AME middle lamera ZUERICE TN A1
FRIFF RIS THRUT, OfEEAXES
{65198 = (McArLan & CaMERON, 1956; BORNER
& HriNzg, 1957) &l &2 &EFZ S0, FEECO8 A
LTHIIAZEN I ®A L &d, B2 O MERICE
T, EXWTEADRI F VBEESHLTHRATLIHOD
EEZONSD.

5) OHOEHEIZEIEIENA

77A/@mﬁ®ﬁ%€i&mkm

IEDLEDTHIH, &&
KB,

%37 J”J “ ",-7 \ 3

‘WEBER

THREERIC B
T EmY Kuf’*@ﬁg DFD
RN, FE, B, EHEE, S20EEA
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AR ETE O UNC TR BB TR S

U BB &3S D RIS SIcBE R 2 5 b D712
SR, Lrl, ThodERIKBNTS, £OXRE
SFROSDIREZEBIHEAT L2 EDOTH 5.

Wk E LT, Y2 ART T I LVNA4 R/ FIT
RIFEER T 2 & &, MO 1 S4B I BRA
HDREAMIAE L URETFEEOREEMIL, S, TD
ISR D AT 5. CRIEREOERICE HRNE
RIRRIL T OEBICNIET 2 720, OéHE L TERIC
FREIEERNCEICED B . BRYOE 2845
Pt SO 2 HHARHIE, ElicOgt=mALES.
CHIZHBOBAAERICE 730, £ ONEED R
BEIORKTHTLOMBER, BHEEHEL
THERBEENRBICEEST itk 3 b Ab
na.

% /2, laNorro 5 (1961)12, Mordwilkoja vagabu-
nda WALSH 2% Populus dettotdes 1CIERS3 % HiD
HERICE LTS, WROPMITIR, FRIZEREL
o 120p DIETICH 2 53, HFA L 7o RIE T3 40u
DEBICHFET 2 EAPURLTO S, GhEBTD
T77AYRUIBORBIIENTHEREASRKIKLT
W3,

M (1953) G —w —ua 3y Ceroplastes rubens
MasgeLL LY / o — 4 Ceroplastes ceriferus
ANDERSON 2 /B #E THE T4 & 312, O+ ESH
DEFICTEAL TR T2 &5, Smrra (1926) i3
B4 355 & v Datylopius O ISHIEF & AR, =
Tz, A5 AL Capsidae @ 2 FETIE, AW
T EBERIBICOEBAT S & & %345 L, PoLLarp
1955) it XNniEa+ Y5 3 Bemisia tabasi GENNADIUS
B7 2ICBNT, O82IZEAEWICERTIC, Thic
ABicEAT S ENS . Hory (1961)
orariensis Hoy 13[11¢t7% Leptospermum scoparium o
DI AT 22 &%, F7, Komarek (19
49) 1% Lecanium coryli L. 1+ %) 2wt L T
$rEfmA L E &, ZoHl S NAEEIC & 5 T
FAAOHMAMAG SN2 & E AW U TV % . HoustoN
AMDICENE, 334 D15 Draeculacephara
minerva BALL {3, $FOEA T Fo o707 51
77 ORMICEES €2 b D0888.2%, =& LT,
EipIC2.7%, FHMBICINDEEIEZ DML &
W, BICRIBICEE S 2 & i3, HEsmad
5bDH70% T, < OMIZEREMT TRIBICHAT
LT EERELTONE, & AP, MarsHaLL, CHIL-
DERS & Bropy (1942) (2Y v= /a3 FYy 3o~y
Typhlocyba pomaria M. C. A. 3, % %W (1952)
B7487va3 F Y aasnNg Chloita biguttula

i3 Erioccocus

i

Isuba %3, ZHNZFhEFHEYOIED NIRRT D

5, %7 SvutH (1926) {F & » 3 2,34 F Typhlocy-
bidae D2 T, HHRMEKERESE»S, 2h
EFNRILT 5T EETB LTINS, T PEE (1962,
1963) 13V ~2"v1 3 2,54 Nephotettix  bipunctatus
cincticeps UHLER 234 2 B LU R XX /5w £ i
EHEFRAT B FEICDNT, OO RICE
ELTOW23b01F 41-85% T, flldifSsuciEL
TP e EARBELTNE. TR A TT T 4
v Viteus wvitifolii Frrcu (= Phylloxera vastatrix
(vitifoli) Frrcm) TR OMELH &0 LT 5
bDd DL END.

UESE U &L, Ch BB Roiy e
B DWBIBALY, TNENRIEECE, iKY v
T/aiFYaan{PrIEFYaINY I aNgi1g
ED X ITHHRAMAEH LN D A ic gt 24 A L, 20
HRZRPUNE LD, TFYRTUT 707 7 DX
HICOSEBAT 2 3 23,54 O 1 FilL & IREBREN.

6) TTSLLDFEICLDFRINZEYH DI

1, EEHEL

T 77 by DREE D AR, EFEHO B S
THRENCEE &, EICEMBBLALD,
LD, H0IRRBALRT S &b T,
T 77 AVYBRDOEIC, H50INHBRY Fic bk
BeR&C & TH3.

COXIICRBOFEICLD, WYIIKIRY, &3
WA LR ORIERE 5 v, USSR L TRES O
BEEMMNRET S, CLOSOARIERI & - TS
LMD RT AR, EEME, BRLEERHL
THEEODN TSR, KX TR, &< IicksipEs
SERBE &2 b THERERICEEB U 7.

BWHEICONWTI, EET7H 777 600F4 Ik
> TEEDIEICH SN2 BREEOTEREFIIL & Vicil
TR A Licds, #ORERELILIRLT, &
ICKMBEHAMPOEADEEE LD, EIEREAN
fc LT, MCBET260TH 5. ERMBRDOEBD
BOWDHOTE, dFTOMPRKLTOREND, iR
WRENRD,

BB LT, < OEREEN, MEENTIER, 3
1213728184, EETIE IeNorrFo & (1961) DRFZE A
bH5.

EHERY /ARTT I LU0 R FcFRT B
W, 8L a7 775741 BRYTIZFs 5
FER T % B Z AR SE RN I ZE U 7ed3, B D ek A:
B SEINT 2 & &, b THEBEKDIR
RECKZZEBHEHER 572, Fi, HBEDIEK
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12, 777 Ly OERENRIEICL S RIREZMSRESL,
b L= 0k RkiE s iid, BEOEXRIZA SN
7, LIRLEA R/ FOEICIIBRB LI 5> TH S
WADORERME, LR, ZONEOMIICE TE
T OBOPRAERD S T EBTE, L3I,
ch S IEREOEED D), BEADEAIEZA OGN
Bipote. BEAETRTOER, BROMBLERD
Y AghE MiCEE BN 1 BRERGS T T, REL
LTOIEXIZRD bREL. £, BERAD®E LIC
BOTd, REMBET, H20IE@EKETNE, RED
EXRiFFIEX NS,

FHbb, HEDIEAICE, T77LVICEk-TH
AL PRI DS EEE T IEA S T, Z DUEERIC R D
(bgrdaR E, O8tOEAIC &2 BRIEIERE OlE
ANEETLHDTHS.

OHEEICBNTA R/ I, Y/ARTT 74y
(826 G) DiEp, EVEYARTT 7 LY (526
K E), YA4LRxTT 7LV Metanipponaphis cu-
spidatae Essic et Kuwana (3526 C), A 2/ 7 V7T
735 5y (261 B), 4 X/ 77 5 & v Nipponaphis
distychii PERGANDE (35264 D),AR/)THFTT 7 4
9(%%@ID,41/577VT7?Ay(%%@
F) 5£03v/3%¥777 4y (B2 A) OTH
PhEARRYT 5 (MonzeN, 1954; itk 1958, 19
59, 1960 b; TakaHasHI, 1962), LpLWERL, 7
Lz onbOT T I AVRRBELTOTS, £NEN
DR 5 i, EEoREETd. LIZLEA
2 )TV T TS5 AVDREBOERIC, Y/ ARTT7

KR LRFRCE, RY: - E9F
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AYDOHBHERINTNEDELDLH, ThThLD
TR, PROFEOEELRT. bo~Lid, TOBHA
KRk, TRLE/NERICH TR, BLTZOR
BORKIIRPARTELTHS.

%7, TOMOEHICENTS, E—EYIC 2B
Fo775 o pERETALE, XY 7ICH
239 YF+ar7 77546y, EEATT T 7 LY
Trichosiphoniella momonis MATSUMURA, LY % 327
775 &Y Myzus mushaensis TARAHASHI, B XU
75 a7 775 LY Myzus sakurae MATSUMURA {C
BT, TNZhOEHBHERT % REPEBHELER,
PR VERFOEERT.

WEWC, AR/ FICEETDITT7LVvDIB4HE,
FTIbBbY /ARTTILY, AR/ TYTTT7 LY,
AR)TFETTIEY, AR/ EZTITVTT 7LV
EOHRBOIEKICONWTHE L LT AICEINE, ©
ThERBREOSB 1 fPhRIcL-T, 2DEXRII
BEAEERING., H24%ROYRBICET 2R
HORKIZOTOLTHEH, H50IEELHLNEL,
WE, AR/ TVTTIALVEAR/TIFTTI LY
OHRBOBREREIHE S BRITPFE6ROMD TH 5.
WIhd, T SREIBIEADMKICELEKRI, Ko
B ThbLTPICHNT 5. thoh@E> 5T 7
Soyv, EARYYFaTTITILY (H77),R
NFpvaTTIay (RVF),AAR,) 0TI T
Ly Tetraneura mnigriabdominalis SASAKL (/N =
L) BERBOTHIEEALABEDOC EBBREI N,
PIEETBIC, T77LVvOEECIDFLEIND

Table 5. Growth in height (in millimeters) of the galls of Dinipponaphis autumna MONZEN

on Distylium racemosum.

Date 1 2 3 4 5 6 7 8 9 10
V. 3 0.80 1.00 1.50 0.90 1.10 1.10 1.00 2.00 1.00 2.00
5 0.80 1.47 2.22 1.04 1.33 1.36 1.24 2.65 1.35 2.24

7 1.34 1.50 2.70 1.33 1.64 1.59 1.47 3.62 1.35 2.63
9 1.80 1.63 3.62 1.76 2.72 2.32 2.00 5.03 1.85 3.50

1 2.75 2.75 5.03 2.70 4.20 3.03 3.18 7.16 2.64 4.75
13 3.88 4.47 6.04 2,91 5.12 3.50 3.55 8.20 3.33 5.47
15 4.45 4.61 6.62 3.17 6.10 4.55 4.45 8.90 4.28 6.06
17 5.60 5.75 6.77 3.61 7.55 5.40 5.88 9.01 5.50 6.55
19 6.64 6.80 6.78 3.92 8.21 6.17 6.45 9.05 6.68 6.60
22 6.72 7.61 6.84 4.46 8.55 6.68 7.00 9.10 7.80 6.57
24 6.75 7.46 6.80 4.46 8.34 6.64 6.97 9.04 7.92 6.49
26 6.77 7.46 6.80 4.51 8.29 6.72 6.96 9.03 7.94 6.66
28 6.77 7.42 6.80 4,52 8.31 6.69 7.00 9.03 7.94 6.65
30 6.77 7.42 6.80 4.52 8.31 6.69 7.00 9.03 7.94 6.65
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Table 6. Growth in height (H) and diameter (D) (in millimeters) of the galls of Nippona-
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1 2 3 5
Date

H D H D H D H D H D

V. 22 | 21.0 19.0 2.0  24.0 27.0  16.0 4.5  11.5 14.5 13.5

24 | 23.0 19.0 3.0 28.0 38.0  23.0 16.5  12.0 16.0  16.0

26 | 30,0 33.0 33.5 32,0 38.0 28.0 18.0  13.0 17.5  21.0

28 | 30.0 36.0 36.0  34.0 41.0  31.0 20,0 15.0 21.0  25.0

30 | 30.0 36.0 36.0  34.0 41.5  31.0 23.0 18.0 26.0  30.0

VL. 1 | 30.0 36.0 3.0  34.0 42.0 320 25.0  20.0 26.0 320

3| 300 36.0 36.0  34.0 42,0  32.0 28.0  25.0 29.5  32.0

5| 300 36.0 35.0  34.0 42.0  32.0 28.0 25.5 29.5  32.0

7 | 3L0  36.0 35.0  34.0 42.0  32.0 28.0  25.5 29.5  32.0

9 | 310 36.0 35.0  34.0 42,0 32.0 320 25.0 29.5  32.0

11| 31.0 36.0 35.0  34.0 42.0  32.0 32.0 25.0 29.0 32,0

13 | 31.0  36.0 35.0  34.0 41.5  32.0 31.0 245 29.0  32.0

15 | 31.0  36.0 34.5 34,0 41.0  31.5 30.0  24.5 29.0  32.0

17 | 31.0  36.0 34.5  34.0 41.0 315 30.0  25.0 29.0 32,0

19 | 31.0  36.0 34.0  33.0 41.0 315 29.0  25.0 28.0  32.0

6 7 8 10
Date

H D H D H D H D H D

V. 22 | 10.0 9.0 19.0  11.0 14.0 9.0 9.0 7.0 20.0  16.0

24 12.0  10.0 21.0  13.0 16.0  10.0 1.0 9.0 23.0  18.0

26 | 140  12.0 25.5  16.0 18.5  12.0 12.5 12,0 26.0  20.0

28 | 18.0 14.5 29.1  18.0 21.0  14.0 3.5 17.5 29.5  22.5

30 | 225 17.0 3.0  21.0 21.0  14.0 23.5 17.5 30.0  27.5

VL. 1 | 23.0 18.0 3.0 21.0 27.5  19.0 24.0 185 30.0 275

3| 24.0 200 3.0 21.0 28.0 19.5 26.0  20.0 30.0 27.5

5| 240 210 3.0 21.0 28.5  20.0 28.0 210 31.0  28.0

7 | 240 21.0 31.0  21.0 30.0  20.0 28.5  21.0 31.0  28.0

9 | 240 21.0 31.0  21.0 30.0  20.0 29.0  21.0 31.0  28.0

11 | 240 21.0 3.0 21.0 3.0 23.0 29.0 210 31.0  28.0

13 | 240 22,0 3.0 19.5 31.0  25.0 29.0  20.0 3.0 28.0

15 | 255 21.0 31.0 195 31.0  24.0 29.0  20.0 31.0  28.0

17 | 25.0 21.0 3.0 19.5 30.0  23.0 29.0  20.0 30.0 28.0

19 250 210 3.0 19.5 30,0 22,0 29.0  20.0 30.0  28.0
WHORENZAE, BZET 77 AvOWEEOR  ZEKES, EESMETH LY, COMCELTI

o

SOERIETL DT, FhITE - THEOA R,
EFHIPERERIS Y, WEMR - TT 75 4 v Ol
HORBMEERT2bDEHET 5. & ICHRHE1
SHRICBT HEEE, Z0HOGH, KE, b
oW dIc BT 2R & DORICR, ZORSDE
WERETHAHIEELNDS., Thacdc &id, B

BOWRICE f RTS8,

Tl YIARTTF3A01CEST, 12 7FiCH
RENTHBCONTE RN EDIT, TTF LY,
ZOMDOEROFEICKL DEY RICER S Lok
R, ZRODZ V=205 5. LICRVF
JYRT T AVIBRVTFRERT 8B, 2ED



124 KB IRFCE, BE - E9F

gv=viEaEHL, TEE EEEKHZOFENG
ZOEFERINTVS. Tk b b 5T, bIE
WERR, chZBEALTICEST, i omMAITK
FLTW3, bBEICBOTCAEDFRE, HiisE s
D, ZhBBBOFIHICEELHAOIRETHA.

T7 5 AYDOHEICKBHHOEREITONT, £D
HIRRSEN, EREZENMRRIEELLTELbI T P
Sl BER Y= TR FAT T T L VDFEICK
> THET BV~ 7+OMBIEL, V7V FITT
FLAVDEEICL-TEZINE T COWMBIELIC
DD THIREIRFEE U7cds, T &> SRaERII,
EFROBKICERTLHDOTH S, DL EER
Fickz 32{bi3, HHBEKTRETOWEREDIRS.
BE O TT T &Y OERIZERSERFE chlorop-
hyllase OfERAZRERL C, HEFRORETH 1R
ROERICHYS s+, ERBOFAEZFLI LT L
&, B, ST RREBEEREZEGEOLY, i
DHXIBE NS ED, TOREMNIEREERTS
BnckicksdoThHArD. L, Z0EAOHE
1B S TR,

PoLLarp (1955) %, 2+ Y7 3D 1fE Bemisia
tabasi GENN. 37 2 [C@HALricd &, FECHAED
b, WERICK - TZOMPOIERAKDRADF 72 3HE N
THEEREL TS,

M 4 v ZFICEB P EN T & & DIEDAREEN
B, x/o8aickid B IwaNowskr, (1930) &2 U
W, £LOEMITOVWTEHO¥EDOHEND D (H
4+, 1955k k%), ZHODBFFRICEINIE, WA 2
BEOEBWEIEPEITBN TR, BEIMNELD,
B IEAEL 0 B EL, BEREH. ik, &K
MR R O TR EZE L (Z OB X HEHT 5) 2
SAET, ESMEERPEOERLHONLTHS LN
3. % AR EIBOMENIC REREROM DS L, B
DIRR/NE KRBT, RESERREZL, WEOR
HAE C EBBVERRINTN S, FiBEROER
CONWTIE, VA4 NVZBEREOEREN S5 E b0
LT, EBORFICETET 77 LvDOFAICES
THRINAEDORBICA SN EE, TDMEEN
ICd, AFERIC S I SHEE L S BE 0.,

b &

775 LY BRIRICEE L, DeE B~ A
T2 HkE, W OREREIIC, T, MEBMEREE
RIICHIgE S LT 7.

FETRT T 7 690, YA VZEZENT LR
fE UTEERINLICED, VA4 VIREOBELE

[Vol. 18

FELEFROD 5T 7T Ay OEHITHEBRIICET S
2Eid, BRREEETHS. LrLENG, Cok
HOMERRIEAZLT, EICHhBETIE, Mk
NSOMAERELATEON TR k.

FCTHERR, CNSOMERRICET 50D
B E LT, EROEMICEET LT T 7 4V
4RIz DT, =DM, MRl OBE, H
YRR OBRE, O8tOMATE, Lot T 77
Ay DEEICED, YOS B AN, EERHEL
B9 2 ETT - 1.

IL 7754 OAR/EFZFREBEICDONT

AW, D88 ERRNEEREREZECH ST
5EREWELTHR 726D T, BAEHI I, EX
150 OEFEWE & Lcdb D, BLURHEAKEET CE
EEFEH U CEREL . AFEOHRI OhICIN
HERROBEDTH 5.

(1) 777 s>onstia, KREEH /DEsto 2 x40
5750, NESHREWVICES LT, Pl &l
AR TACEREAROELVTHDLY, FADO
ST IREE D B TIHE T2 &, AIKhALRR LY,
12&AEOREER LT TBEOFICRITSND. T
RO A EYERNICEAT 2 & &, LEIEHREMIC
i aicioc & EEbND.

IOEHIBEERZSEOT 7 I L VICHEEI NI,
BELLTNTOTTILVIRALNETEERD.

(2) FMREIZ+F /LU THREL, ZoducHinvir
Yl BT 5. PO NEMICE - TR A5E
7. TSR TEAO/NBSHIEE U, /DMEstD
BE I AYEE &, ERE IEGEE & 22l
T B

(3) MHEH, WiER 7 HXOTIREIR, HEHED
FETEEDON TS, HEB L CRIER v 7 OfE
3, 777 L VDOBHICE - TRIEAEDT, <47
75 & v OIREO BRI L IE T, BEORANIILE
UfekF v REB Y, FIICITHESHAMIEL,
COWKNO M FRREICET S . BIEETE THD
VDb 2 ERERL, RSB IR B NEL,
COHGROMIGIIERICET L. TETAT T I LY
T, DIEOBRMRRICF T v EOBRBEIRL,
C OEAR O AN N ICET 2 IMARH NHE LTS,

(4) MR 4t o780, TR, EBIER, KRB
JUO/NEROR1ETh L EEH O LI, KB
B & OVINIRBR 20 O (KGR s EE T &, T ER
(ZR30O8H) #HRTE2EDTHE. F, LF
BXUERD O RAEEEE P I NS C LY S
MLk,



Mar., 1966]

BWIEA 1 777 &Y OB EBICET 3 125

AEEREEIS & U ICTERESE IR 9T

Il 7754vhOftEFEEYNBATEHEIC
20\T

COMERE, 77T A VHEEEYANOERAT
B HHIS S ORI IRAT A, TERESERY, FERESENICHA
Shicd s b, BREKEBEELMATsCLZEN
ELTHE 5260 T, NEESTHYIciEmATROT
TS AV, TFIVI—FIVH 2 NCE L TEMITHE
B L7k, EERICRE, —Fv7va—nThk,
Fou—ERT/NT 7 4 VICEEL, BEX15pu O
el o< b, FICHETEDOHEEZEE LK.
AFEORERIF S hic SNAEHIIROBD TH 5.

(1) DétxmpmmBnicEATsE & oW (F
B BEmahs., zolsOdwPE1HRKikzl, £
OHICE 2MMBF AN SNT, KERNICEATS.
COBADOIEER, OWoEX, B LIcED
LRI 1RO EEDT, TT 7 LVDOHE
B, Y EOETFERMICE - T—ELEW., TETH
T LYV AT TS AYTIE, OVERERKTS &
&, TOF 2HOMETIIIEBHRIRICGEST 5, B
5<¢ 7735 4 vilfift Aphidinae 1C/E 9 2 KL O
WL, BT2FICBNT2EEbhs, OWDENA A4
77 7 s vHER} Lachninae WET2bD, & I
Stomaphis &, Cinara |B12E T2, OYOkET 5
L&, TOW2MoERE, KREAEIRALT, K
Wty SRMBICET L EEH 5.

2) mghdwicndtmict - TEBhbhTns. O
SHEMIT, WM T IMIaR AmEE T A AL LD b,
MR, AHRRRIRRTS & A B 7 3 U 22 3B I ER
FehHoh, Tk, REEOWOEEEDOM, H50
BEWEIE OB EDEK PIcH RSN . Mg
M 2 O THIRMEBRICTER S L7 D eHE, MR ON
BerHE I X DBEIRE RS 5. OgtnE, O8N
L[EAEREL, WENEEDB 2DIBI 26D EERD
ns.

B) 775 LA EEYRRANICIRAT 5 Hik
ko LI,

a, NAEEroDABEAT S I

HYyadRTTI5LY (RRAE), "V /ANTTT
L (ThA=Y) BXE&r /77774y (25H)
D3FL, OHEBECEIL»LSOHBATE. i,
Wi ERROEE, THRbLbbERABEDHBIEE L
ENEENRDLEOEEDLNS.

b. O8ARZOHIEME, &2 3N ZER
X, EHICREILEBLTRATSHIL
BEAETANTOT 7LV RBCNICETEY, [

—ETH—E LTI,

c. M&FA BRI B THIEE O &% Wi X

w5 hH.

DT T 7 LT, OEEEAMBICIEATS
&, —BicHB AR L. & EIITMENE
BBXELEbHB. TFEITTILY (TH),
BPWARY XSG TTILY (FIVAXRY), EETH
TFILY (WVYFY, £AaV), T75EYRXFVT
TSLay (75, HeXI) RETE, OEEE
AEEICHEEO A2 B EI 5.

d. O¢FEEAMBCBN THRIENO 42 BE X

25 Htk
TVINTTIEY (FTHA=Y). P ETELY (E
WAV aTERTTIAY (RRE), AVLRTT
SKY (TIHY), 2 /) TT56y (RYY),Fv
FATTI LY (FV) BETR, OHEEIEALE
ICHIBEHNO A2 BN L TERICEERE 5.

e. O&AEAMBICENT, Wiz EMIEA &

R XA
D2 RAMMB I BT A TR I 2 0%

YHEFTBELAF I VT TS LY (AR),83XF/7T
TS LY (FAF), FaUF o rITTILY (F3
vFy ) REKBENTE, WIIRALZEEIES L
EDHB.

f. D8tokis—BHETICEESEL0B, £

DOEWTHRAZRVETHE, BIUZOMHN

ZENOTHEET 2 MIcEA S8 5 Hk
KBS T T 5 LR, COFEICK - TEHEIZO

SRR ATS.

2 ) 775 Ay (YY) TR, BEOEHE, 3
RHBRROGBBD AT, ThFvA4 777703
F D EELT, FROBBPO LK, ThEhO
HEFATS.

g . OeEBALAL SR GEVERICEESET,

ALY X3 HH.

) EBEfEET TEAZIEL D
EVEUVARTTILY (TFTAIV)FTT 7Y
D17 (¥=FF5Y), hvaxTT56Y (77 h
UNFEAFITNANTTITLY (FAFT), XTI 7 4
Y (TAE, LY YTOR) BRETE, OELT

AR AR CERD LTHAZIES.

(@) ERMSAEZHBEHIES 60
LEIEVTTILY (AR), ¥YFUTT7 LY
(vF¥) LET, OfELUTERRRNICOEA
T2, TRTCEOMIEMOAEBRIES. £TAH

BEVEVARTT I LVTR, 75 VEROER



126 KIRHFSLREACER, A%«

Hlex b EBETS.
Py RIS EEE L CEIBICERER R 2 A0
AVEIRTT 7Y (TTHY),FAFIT NPT
FAY (FAFT) N HATTTILY (EANy
M), ERYETATTI LY (952 H) 1521,
REZEE U TEHPBICEEI 26005 5.
B EBRTERCHICEREIE 0L, HOE
HICHAT 2D
=RV THTT S AV (U T V)TR, %

BEOARMB BB S HTHBBCEEIRLLONH 5.

N BERETEHBICEAIEZ LD
RATT LV ACHEL-EE, O%
UTEREFEHBICHEAIEZHA8T/D SNz,

h. O8Otz B DI AT 5 i
O8O FBIcBE S8 2 D4 B LT 2EHE

KBNTS, EEITRBOBFICHEATLC ENB S,

THaTTT 7Ly (7)) BAREEMEEIC, AF 7
VTS Ay (4R) BERBC, =27 AT T
Ly () REGOERFMEE» SEAL O8O
el REERMC, Y2 ARTTITAY (42
+) T, BEE14MRIR, Dt EhERT o RE
e, & L BERERTEBOMBO 2ICHAT S,

) 777 2vORKICIDFBRIN MO EE

ryZE1t,

T77AYDHEEICED, BHZAERMREELS T
2D TIEL, BTk - TIERfA, 3B, SR
BRI, DOEFEIMIBORE, MmN OB AR
Y, e DERBNENLISTDONS.

YIARTTS LYUNA R FICHERT 20, o
TTTIAVYDIENY T IS5 OEICIERT 2
4, EETHTT I LAVOEEICEZE=EDEDE
i, Y=7F e FATIIAY (PeTF) LUF
EYXFUTTI LAY (758 OFElckD, £h
ZPNOEICERINIBAITLEIONT, BOBOH
KRB A ATIS 5 Fe.

Z DR, hBIcONTIZ, = OBk
HADEX Mo Emc X % c &, F B
DT, MR EEDIEA EMERIBROMA LTk B
HOT, FEBRRENLUHCEEERHSAICEN
7o,

MEOEROZERIL, T & UThENIcEEd 5%
Bl KU RBENENCHAE T 2 O RO TR BB ICEE N
T5.

T 7, R—EC 2R EOT 75 AV BEBET S
L&D, TNThORERFOILEL L BEOER,
bHVRBHEEOERCT. T, REOEALER,

[Vol. 18

ZOBREE 12 RMIcZEALERINS. 2D
L7 77 Ly OfE, RBEDOERESIRICL ST,
TNFNOBEEORSDERICLZHDT, chlck
->T, EORYOER, (WENRIGHEILD, WEH
R CTHEFORBELR T2 b0 LfEI NIz,

YT F T FIHTTS LA VDEECLE YT+
DIEDFREIC BN T, RO TRIEREIVNE LS
»720, ZOEBHLL, & oiafikicZEy, B
DERPTRT L, TS EVAFUTT I AYR
U5 DR E L& EORBAICHNT, WMEPT
RIERKROBMHADT 2 c EBEShcINE. Th
5PV TTILAVOBEBEICL 5T, ERFROTE
PMEEINB L EbIC, HEHIhL CEickD b
D LHEFEEI NI,

BT RICT 77 LY DORIEIRE DR &M%
WD HEICET2EZOMEERIERDOCELTH
b, ELITEGY A v BN BB FETEEEDH
B7 75 AYDERITONTIE, FERORFEIIEBAR
T, TEITEERICONTIE, TRRERIROE 1
KD BDH LN TR T EROAS, TRz k- TH
U S ARHERR &/NEBE DR 1 St DFEIEDSIA & sz X 1,
TR, BIRRD SIS VENENE A3, 3 2o KB, /D
TRER > O IR A & D € L& F L 7e.
o ERFNRTHY, 775 AVICE S TERY
N5 EZAHDEMY A v 23 2 A% DI IEA 5
TS M W SVASE YO R =3 P

ot 33

AR FRERITTBICH 72D, KIBBEIIS e % 7
ThD, MEITHIEHILUTT X - EER—E 0 E
RO#EERTE. VT, ARXOERICHD,
MR L ZRDOMBE LT DD, POBTOMERN
ZBBOIEINAEER R = EL, A=8A20E
+, EEREEL, KRR EMEE S
-, FRBEEEL, 72O O & MR &R %
TeEHh D E UBEREEAATRE L L D RS
DEEAETD. THERE—EH3 5 TR
KEMHBBANHRGLIC, 7754y, hALYD
NETERRIC DD TBR EH RIS MBI E 20 7212 %,
KB SR PSR AGER I, BB EE RIE%
W RIEMRRC DT, RS T 1T 134h
B ERIC O TOHBOREN N 20T, LT
MICERTIRETH 5.

X [

1. Apawms, J. B. and J. W. McAvrLaN (1956) Can.

J. Zool. 34: 541-543.



Mar., 1966]

EWEA : 777 A2V OEHH RN ICEET 5 127

AL O TR I AT

2. Apawms, J. B. and J. W. McALLaN (1958) Can.

J. Zool. 36: 305-308.

3. AUCLAIR, J. L. (1963) Ann. Rev. Ent. 8: 439-

490.

4, Baron, R. L.and Gurarig, F. E. (1960) Ann.

Ent. Soc. America, 53: 220-228.

5. BenneTT, C. W. (1934) J. Agr. Res. 48: 665-
701.

6. BODENHEIMER, F. S. and E. Swirskr (1957)

Aphididae of the Middle East.

7. BORNER, C, and K. Hemnze (1957) Handbuch
der Pflanzenkrankheiten. Band V, 4, Lieferung.
Homoptera II. Teil 13.

8. BrabLEY, R. H. E. (1952) Ann. Appl. Biol. 39:
78-97.

9. BrabrEy, R. H. E. (1962) Can. Entomologist,
94: 707-722.

10. Buckron, G. B. (1876-1883) Monograph of the
British Aphids. (3 1z & 3).

11. Biiscen, M. (1891) Jena. Z. Naturwiss. 25:
339-428. (3, 13 1z &£ 3).

12. CArTER, W. (1945) J. Econ. Ent. 38 (3): 335~
338.

13. CartER, W. (1962) Insects in relation to plant
disease.

14. DavipsoN, J. (1914) J. Linnean Soc. London,
32:307-330. 3 Itk 3B).

15. Davipson, J. (1923) Ann. Appl. Biol. 10: 35-54.

16. Day, M. F. and A. McKinnon (1951) Aust. J.
Sci. Res. B, 4 (1): 125-135.

17. Day, M. F., Irzvriewicz, H. and A. McKin-
NON (1952) Aust. J. Sci. Res. B, 5: 128-142.

18. Day, M. F. and H. Irzvkiewicz (1954) Aust.
J. Biol. 7: 251-273.

19. Durour, L. (1833) Mém. Acad. Sci. Inst. Fran-
ce 4:129-461. (3 ic X 3).

20. Esau, K., NamBa, R. and E. A. Rasa (1961)
Hilgardia, 30: 517-529.

21. FirE, J. M. and V. L. FrampTON (1936) J. Agr.
Res. 53 (8): 581-593.

22, @mEE (1952) BUmLsERERE, EEW,
15

23. EEEE (1955) Y 4 v

24. FEEF (1959) BEREZE, 34113116

25. Gursrig, F. E,, CampBeLr, W. V. and R. L.
BaroN (1962) Ann. Ent. Soc. America, 55 (1):

42-46.

26. Hemnze, K. (1959) Phytopathogene viren und
ihre Ubertraeger.

27. FHEE (1959) #EYY A1 v 2HE

28. HorsrALL, J. L. (1923) Penn. Agr. Expt. St.
Bull. 182: 22-30.

29. Hortes, F. C. (1954) Great Basin Naturalist
14: 83-86.

30. Houston, B. R., Esau, K. and W. B. HEwITT
(1947) Phytopathology 37: 247-253.

31. Hoy, J. M. (1961) New Zealand Dept. Sci.
Ind. Res. Bull. 141: 28.

32. Ienorro, C. M. and A. A. GRaNOVSKY (1961a)
Ann. Ent. Soc. America, 54: 486-499.

33. Ienorro, C. M. and A. A. Granovsky (1961b)
Ann. Ent. Soc. America, 54: 635-641.

34. Imwms, A. D. (1951) A general textbook of ento-
mology.

35. Jomannges, M. (1961) Ent. Expt. et Appl. 4
(1): 20-34, (Biol. Abst. 36 (18) it & 3).

36. Jounson, B. (1957) Proc. Linnean Soc. New
South Wales. 132:191-198.

37. Kennepy, J. S. and 'T. E. MrrrLer (1953)
Nature, 171: 528.

38. KENNEDY, J. S. and H. L. G. StrovaN (1959)
Ann, Rev. Ent. 4: 139-160.

39. KoMmagrek, J. (1946) Acta Soc. Zool. Cechoslov.
10: 156-165. (13, 31 1t X 3).

40. MarsHALL, G. E., Cuipers, N. F. and H. W,
Bropy (1942) J. Agr. Res. 65 (6): 265-281.

41. McArLaN, J. W. and M. L. CameroN (1956)
Can. J. Zool., 34: 559-564.

42. McALLaN, J. W. and J. B. Apawms (1961) Can.
J. Zool., 39: 305-310.

43, Mies, P. W, (1958) J. Ins. Physiol. 2: 338-
347,

44, Mivres, P. W. (1959) Nature, 183: 756.

45, Mirzes, P. W. (1960 a) J. Ins. Physiol. 4: 271-
283.

46. Mies, P. W. (1960 b) Proc. R. Ent. Soc.
Lond. (A) 35: 47-48.

47. Miizes, P. W. (1961) Nature, 191: 911-912.

48, Miies, P. W. (1963 a) J. Ins. Physiol. 10:
121-129,

49, Mires, P. W. (1963 b) J. Ins. Physiol. 10:
147-160,



128 RIRFFLRFACE, % B9

50. Mires, P. W, and A. HELLIWELL (1961) Nature,
192: 374-375.

51. MrrTeer, T. E. (1954) Doct. thesis, Univ.
Cambridge, 234 pp. (3 12 L 3).

52. MonzeN, K. (1954) Ann. Rept. Gakugei Fa-
culty Iwate Univ. 7 (2): 46-60.

53. WIS (1962) BEHUHULRE R EAAER, 9 ¢
55

54. PIEEE (1963) BARUAULYRE MM, 10:
44

55. NickiL, J. L. and E. S. SvrLvester (1959) J.
Econ. Ent. 52: 249,

56, VHZRE (1963) JuM RS I,
351—408

57. PessoN, P. (1951) In Grassé, P. P. Traité de
Zool. X, fasc. II, 1390-1495; 1548-1622. (3 |
£3).

58. Porrarp, D. G. (1955) Ann. Appl. Biol. 43 (4):
664-671,

59. Saxena, K. N. (1963) J. Ins. Physiol. 9: 47-71.

60. AR (1944) il dugER

61. Smith, K. M. (1920) Ann. Appl. Biol. 7: 40-55.

62. Smith, K. M. (1926) Ann. Appl. Biol. 13: 109-
139,

63. Snopgrass, R. E. (1935) Principles of insect

8 (3):

morphology.
64. RFIEA (1958) & &>, 7(4):89—92
65. SFRIEA (1959) B, 27(4): 248
66. SRARIEA (1960 a) HARSHAEIME R ¥ £ 55 4
(1):38—44
67. WA (1960 b) A=reE i, 8(3):105—110
68. RIRIEA (1961) AAGABHER ¥ L%, 5

[Vol. 18

(4):217—224

69. SEIKIEA (1962 a) B, 30(1):21—26

70. ERIEA (1962 b) B, 30(2):119—125

71. FEHRIEA (1962 ¢) B, 30(4):221—229

72. FEWIEA (1963) BT L ¥R, 9 :35—41

73. Suknov, K. S. (1944) Comt. rend. acad. sci.
U.R.S.S., 42: 226-228. (56 lc X 3).

74, EfER— (1920) SRR REW 165 (AT
B, I, 15 14—41),

75. TakaHasHi, R, (1962) Bull. Univ. Osaka Pref.
B, 13:1-11,

76, ERMTR (1958) B HUEHAR IS

77, W (1953 a) JuMEZERRLY, 11 12—14

78. Mg (1953 b) JuMEBERRERIG SR, 2 ¢ 55—
63

79. van Hoor, H. A. (1958 a) Inst. v. Plant.
Onderz., Wageningen, Mededeling, 161.

80. van Hoor, H. A. (1958 b) Overdruk uit proc.
3rd conf. on Potato virus Diseases: 114-116.

81. vax Soest, W. and DE MEgsteEr CaTs, V. (1956)
Virology, 2: 411-414. (56 1 L %).

82. WEBER, H. (1928) Z. vergleich Physiol. 8: 145-
186. (3 iz L 2).

83. Weber, H. (1930) Biologic der Hemipteren. (3
iz B).

84. WEeBER, H. (1954) Grundriss der Insektenkunde.

85. Wirraczin, E. (1882) Arb. Zool. Inst. Univ.
Wien, 4:397-441. (3 |z £ 5).

86. HI (1955) #1579, LR F SR E
1 6—8

87. Zwericert, F. (1915) Zbl. Bakt. (Abt. 2), 42:
265-335.



129

Explanation of Plates

Plate 1

Semi-diagrammatic, transverse sectional drawings of the sucking apparatus of Myzus per-
sicae SULZER, showing the sites through the pharynx (A), the sucking pump (B to D)
and the hypopharynx (E and F). Letterings as in Figs. 2-4.

Plate 2

Transverse sections of stylets of Myzus persicae SULZER, showing the process of torsion of
the stylets at the basal parts.

c: Central canal; f: Food canal; md: Mandibular stylet; mx: Maxillary stylet; s: Salivary
canal.

Plate 3

1. Stylets and stylet sheath of Dactynotus giganteus MATSUMURA, showing intra- and
intercellular passage of the stylets.

2. Basal part of stylet track of Hyperomyzus lactucae L.

3. Stylet and stylet sheath of Aphis polygonacea MaTSUMURA, showing intercellular
passage of the stylets and the formation of stylet sheath in air between the leaf sheath
and the stem.

4. Stylet sheath of Cavariella araliae TAKAHASHI in a urusigang of Aralia elata, showing
the configuration of stylet sheath.

5. and 6. Stylets of Dasyaphis onigurumi SHINyI (5) and Chaitophorus sp. (6), showing
the stylets inserted through cells containing crystals.

7. Stylets of Myzus varians DavipsoN, showing the formation of stylet sheath in air be-

tween the tip of rostrum and the surface of plant epidermis.

and 10. Stylets and stylet tracks of Rhopalosiphum padi L., showing the stylets in-

serted in bundle sheath passing through xylem and phloem.

and 12.  Stylets of Tuberculoides stigmata Matsumura (9) and Aleurodaphis asteris

TaranasHI et SoRIN (12), showing intracellular passage of the stylets in the phloem.

11. Stylets and stylet tracks of Aleurodaphis blumeae VAN DER Goor, showing the branch-

ing stylet tracks in the phloem.

o]

O

Plate 4

Transverse section of:

A. stem of Aeschynomene indica L., showing roundabout stylets of Aphz's craccivors Kocu
at the mechanical tissue and 1nserted into the phloem;

B. petiol of Quercus glauca, showing intracellular passage of the stylets of Nipponaphis
monzeni TAKAHASHI in the epidermis, cortex and mechanical tissue and inserted into
the phloem;

C. stem of Perilla frutescens, showing intercellular passage of the stylets of Aphis gossypii
GLOVER in the cortex and inserted into the phloem;

D. stem of Capsella Bursa-pastoris, showing the stylets of Aphis craccivora Kocu passing
through the epidermis and cortex into the phloem;

E. young twig of Abies firma, showing intracellular passage of the stylets and stylet tracks of
Mindarus japonicus TAKAHASHI in the epidermis and cortex and inserted into the phloem

F. petiol of Nerium indicum, showing intercellular and intracellular passage of the stylets
of Aphis nerii FONSCOLOMBE in the cortex and inserted into the phloem.
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Plate 5

Transverse section of:

A. stem of Carpesium abrotanoides L., showing intercellular passage of the stylets of
Aleurodaphis blumeae vAN DER GOOT in the cortex and inserted into the phloem;

B. petiol of Gilibertia trifida, showing the stylets of Cavariclla gilibertiae 'TAKAHASHI
passing through the phloem;

C. gall on Distylium racemosum, showing the stylets of Ne eothoracaphis yanonis MATSUMURA
passing through the cells of epidermis and mesophyll, but cannot reach them to the
phloem;

D and E. stem of Phaseolus angularis Wight, showing the stylets of Aphis craccivora KocH
(D) and distal parts of stylets of the aphid (E, enlarged). Note the stylets inserted
into the sieve tube;

F. leaf of Microstegium vimineum, showing intracellular passage of the stylets of Cerato-
vacuna nekoashi Sasaki in the mesophyll and bundle sheath and inserted into the

phloem.
Plate 6

Transverse section of:

A. stem of Phaseolus angularis, showing the cap like salivary sheath of Aphis craccivora
KocH on the surface of the epidermis;

B. stem of Circium japonicum, showing intracellular and intercellular passage of the stylets
tracks of Dactynotus giganteus MATSUMURA in the cortex and sucking out of the cortical
cells;

C. stem of Phaseolus angularis, showing the branching stylet tracks of Aphis craccivora
KocH in the phloem and also inserted into xylem;

D. stem of Aeschynomene indica L., showing the stylet track of Aphis craccivora KocH.
Note the stylet track lie under the epidermis of the stem;

E. young twig of Robinia pseudo-Acacia, showing the stylet track of Aphis cracctvora

Koch. Note the saliva scattered in the epidermal and cortical cells around stylet

track;

stem of Phaseolus angularis, showing the configuration of stylet track of Aphis crac-

ctvora KocH;

stem of Cannabis sativa, showing the branching stylet tracks of Diphorodon cannabis

PassERINT in the cortex and suking out of the cells of sieve part;

young twig of Quercus phylliraeoides, showing the stylet track of Greenidea nipponica

SUENAGA in the xylem;

petiol of Gilibertia trifida, showing the intercellular and intracellular passage of the

stylet track of Cavariella gilivertiae TARAHASHI in the cortex and phloem;

J.  midrib of Arctium Lappa L., showing a punctured wound of Dactynotus gobonis MATSU-
MURA.
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Plate 7

Transverse section of:

A and B. normal (A) and galled (B) leaves of Prunus Persica. Note in the gall which was
formed by Myzus persicae SULZER, adaxial epidermis, mesophyll cells and intercellular
space of spongy parenchyma are well developed;

C. primary stage of gall produced by Neothoracaphis yanonis MATSUMURA on Distylium
racemosum, showing hairy epidermal cells at the entrance to gall;

D. well developed gall on Distylium racemosum, showing the distribution of tannin cells
(coloured red);

E. primary stage of the gall on Distylium, showing the confines of galled and normal
tissues;

F. normal leaf of Distylium racemosum;

G and H. galled (G) and normal (H) leaves of Prunus Grayana. Note the gall produced
by Myzus sp., showing the cells of galled tissues increase in number and enlarge in
shape.
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Plate 2
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Plate 3
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Plate 4
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Plate 5
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Plate 6
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