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Studies on the purple-top wilt of potatoes. 1.

DAIKI MURAYAMA, EISHIRO SHIKATA, HIROYUKI SHIODA,
FIKICHI SEKIYAMA, HIROSHI SAKURAI, SABURC WAGA,
SHIGERU YAZU and YUKINORI SHIMAMOTO

1. &

i

L B RET B A MR IR SR E RS S X
O DB Y » 74 T RIEIRAY 1948 40T 1 » R4
THIENBDLR, &I 1950 H iz KFEEA R T
HADEH 2O (Hfs, 1953; FUKUSHI et al,,
1955; f@tb, 1955; fRdz-UUJg, 1955), = oUFEHT
DOIEH B\ NIHECERROFER AR T L O NS HHE
Bah, &<y r 74 e CEBEROEREES 550
R, IORECHTIRNENEEOZL -1,
G- Mk (1954) 4, ARSI VX7 BEFHERBVALR
(aster yellows virus) ioX » TiEHD, ¥+ v &5 enoaax
3 4 (Scleroracus flavopictus {ISHIHARA)= Omantiella
Aavopicta= Ophiola flavopicta) IZ Y > TN Xh 5 2
EEWLAC LI, TOBRKRIBLICL Y Yy i1
YRR (potato purple-top wilt) & s (F04) X
hic (EHEB, 1960),

FIIBEILABIE & UTIREET S L OBKRE
MRS SR RS L O X - THREED DS
HoBH, SEcBohFRO—E%Y - S Ly
LS, o REFEEGIIUE MR L=y O Y

R XU b = b OFEFFCOCTHZE LS, iR
BITD Ty H4 2RPFFHREFA—Y 1 v 2 BRT5
RELEEZ LN HDTARED—IE LTHRETL L
s L,
AMELETHICY Y, FIREEEHIEEATRC
JIRER RN EPRELAFRRCE LRSS
BRTH, ABIREE T 5 1Y ) B lEi e TE 72
MARZR T EFRRMFE IR, SEREHFTNL,
MR R ERRCER, TTESMRIIOBRICL Y O Es
THRETHD, FIRBET G2 R A o0
KEFHYEHEB—R7 b O iR E R R e
BRI R E R LB HLE LT3 %kE
Thd, ¥+ ¥4 T HEBOBFILEKREIEEEER
BB ER IR EREMEARK L v BV, 0L
TERHOBLEETIRETH D, rHetboz bieo
WA BEMERFRETHMKK, BRoMbE s
EDOWTRBWUEE LS L OB E I e ERERG S
EHE PR EOHABKOBT Y187, - JCEHT 3
WETH %,

o

II. F % %

Uy H 4 SCEEROERAYIRT Y 4 0 2RI IRE

WO — PR EFEHER (RAPE, 1962, 63 FF) OB &) CHkbhitd DT 5,
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WD v v # 4 EEEH A S|EIh TV 3, JHc
TAHIRBFLZ D TH VD, ChbDRnbERSDIT
DULTHARTHINE B, fetsh B U THE4ET
B Y w A4 = BYEEEERR (purple-top wilt) (X V&7
FIEFE v 4 v 2 (aster yellows virus) &k 5 & DAVK
W THDEHEZLNBDT, Thbn k@b Tt
THZLET D,

aster yellows virus 2B BRI X > THAS,
bt KUNKEL 35 X UF SEVERIN X 5L DR E
I\ TV F 2 FEERIL 19024 R E. SMITH &
X o THEMCRR GRS h, CheEPoREr+ &
FHAIVUV, FrevA, VI aFIRBNETE S
FIFET D L aHE S his, TORBIBHITOVTIE
KUNKEL 12 X AR D8 7c e 0id 5, KUNKEL
(1924) 3 New York 1ZF4-T% aster yellows (%
Macrosteles fascifrons (STAL) (=M. divisus = Cica-
dula divisa=C. sexnotata) [T L » TEN SN B 2 &%
FEM L, £oEEIgEE §f (1925, 26, a, b, 28, 30, 31,
32) TN A D, AR RIS X o TEYT
DRI L - Tk 5 2blz &, Z0Ov 4 v REHHR
DEFIZ R T &b 10 BOBRITRM2 S b, W
HNTI00 QLIEBRENEHTH I E, FlooD v s
2 HEEROIEE UT 06T, BTEREL{Tohn
LB, TDY 4L M fascifrons i X - T
38 ff, 150 JB, 170 FEOfEMIZ 5 2 5 2%, MY OHE
(L& T, TEBIUBUTRRE, TER 0L, TR0, B4,
EREOENIE, T, FERBLC BNTEEOMTH -
oo LOWLTZDOANRIY v 4%, 2,53, TE,
EX) —KIDE v 2= F Y OIS OB s 7,
OGILVIE (1927) {, Bermuda iZ3s\ T aster yellows
virus 235 { ORG-S5 - & RE L,

—73 SEVERIN (1929) i} California 1343 5 aster
vellows (T ) — B L0k v 7 = F V UICESH I Y
FTHIERTEEL, =v Py, e —, e ~FKI
LRV ¥ 72 DEERFEOY 14 12 LFE—& Bl b iR~
7z, KUNKEL (1931) 3z VF 7 D v 7 = 7
YA, BECIZERARDLRT, Yy id
ERBENED N - Tl &R 4 L, KUNKEL
(1932) (X & B Severin X b aster yellows D x
VEZ, v ~ IV =Y % California 7%
T2 Z T, EBAR L4 California o aster yellows 23%8
Bicen) — 505 L, aster D% aster yellows
DRI F—TH5 - & xH|E Lic, Tibboh
LY AMREF—T 4 v 2 THREARD L DE L, New

York o aster yellows virus % Chlorogenus calliste-
phi HOLMES, California ¢> aster yellows virus #
Chlorogenus callistephi var. californicus HOLMES &
L7: (HOLMES, 1948),

HME T Y F g BRHOF A B TRE b R D
(L1930 4 (fft) TH»>C B LOZTOfHETo D
FECLBIhcEEbhEarER, b+ 725V,
JUEYALY, avFEIBIOs vy REPRBE R,
SEVERIN (1932) {3 M. fascifrons &)X h =v v, s
) =Rt 7 v ARy 7 (parsnip) DEFHFREY S
DT I ENTE LB, T HIT SEVERIN (1933),
SEVERIN and HaAsSIs (1934) (% California aster ye-
Hows virus 73 » # 4 € (Bliss Triumph I X 0F White
Rose) i@ purple-top FELIOFM A LT 2 L WG L
oo Tl H Y ¥ H 4 BB B DM RS & R 2R
WA HETD o F R, Fo# California aster
vellows virus 2% DA ETZ & ARG S hic
(SEVERIN and FREITAG, 1933, 34), SEVERIN (1934, a)
7 2 Y HZINC KT B aster yellows DIEFRE DR
o, California LSO TOHDEERA LIy 14
2d Y ~EHEINEXIRA, IHICHE (1934, b)
{3 Thamnotettix montanus ¥ L0 T. geminatus 7\
California D&V I — DFEFFHOBNERD 2 Lol
U,

Y v #i4 ®D aster yellows (purple-top) DEHIOH
4513 MUNCIE (1931) 1= & % 4, T, Michigan ¢ “mo-
ron” FIEER T2 DTH B, U LT blue stem
(ORTON and HILL, 1937), yellow top (FOLSOM, 1946),
purple dwarf [SANFORD and CLay, 1941) % X O¢
bunch-top (MAC LEOD, 1944) 7¢ S35 Lo RE L
Bihb, ¥ v #H4 €D purple-top wilt {L aster ye-
llows virus (X » TH U, M. fascifrons X ->7T5
DHIENSL DY RE I L - THFE Ihi (EPPs,
1943 ; YOUNKIN, 1943; JENSEN and TATE, 1947;
SELF, 1953), California aster yellows virus O/
BHN13ME 1 AES % 2 L2385 i (SEVERIN, 1947,
48), Aster yellows virus OF EFEILE LKL
KLINKOWSKI (1958} = I 1t 39 $f 270 # LA 1 i@ i
HLH T ETHD, IO TRHEERMAL Seow TR
AR~ B DIXEET, BRDREHITD L LT 5,

(SEVERIN, 1942 ; FRAZIER and SEVERIN, 1945;
SEVERIN and FREITAG; 1945; FREITAG, 1956, 62 ;
GEORGE and RICHARDSON, 1957; HALISKY et al,
1958,; NOVAK, 1959; BLATTNY, 1961; SMITH and
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BRIERLEY, 1961; BRCAK, 1962; FREITAG et al,
1962 ; FREDERIKSEN, 1962, 64 ; FREITAG and TOMP-
KINS, 1963; MAGIE, 1963), MILBRATH and ENGLISH
(1949) 132 + # 4 €D late-breaking disease #* $4& L
o, ZOIRBIE A ED Y v A T OSSR
DENEF—TH %M, #% RAYMER and AMEN (1954),
RAYMER and MILBRATH (1960) 2k » T D v 4 v
2% aster yellows virus O—F%#Th 2 & LS X
i,

HPEI BT 1948 488 X o Jhifg BHAER S aenT
TV v #14 Ed LOF MDY &b OV TRER
ERGNRREDR, Yvia e TEBROSRIfE-> T
V¥ 7 FBEIR & ORI oL CORB T ob R, %
DY + 74 = DFEEFERELBFET S L o
D, Vv 4 eDENEE AR, BEFEOEEIRER
Ep b BERELRE & LTEdbhle (HIRESEE
AR RS, 1959 sEE & T), fat-Mxk (1953, 54) 13
TVHFIEERNF LI e n T a4 ) o TS
h, BHRYEREY ETS~THRAFTLLE = V¥ 270
BEFT 5O L IAHW0BTHRIFL, LD HBEE
D3 254 DS 3 BRNET S LIEHEED,
CORIANADPERE L > TP+ A4 TBIC P = b A
FRRTHZEHTH L, DL THA (1955) itz /¥
IEFERER I VE I/ be=dIen3ani it
T=v2Y, FveV/IBI0 M= MCREFELDSH
EMTER, KB (1955), KB -t (1956, a, b) (183%k
WHCHIES RT3 b= ME 2 S0ROERHE I RAE
L, 120y« 4 2 KPRy 4 v 2BA L, fllik
IV EFIEFRIANRCEIBLDTHY, HEH
RICRBF LT BE AV A v BLU a3y ) bt~
Femaan{ BT+ ¥4 2CEBLICELA
26~43 A DERPIIARC Vs BER Y4 Vv IIC
L DL D LEBROREAELCICEV S, FoKRE - B
(1957, a) izt HEe GO adr (F3k) sihc 4
THY Y H4 = DESERCOVTIIRL, BENHcS
LIS 3 <y oA BREORREAY P~ MRS S
FEWRIERYRL, CADLEREETA I LD
FFavkyTHHFICERBYEL, 223K L0F
R EDMRHEINC A Z LR RYD, ¥R ORISR
FARy b b MCEREE LSS ¥ s EE
B A V2T L 250 LAROBRKEE L EHREL
72 & B IS (1957, b) (HIERIC L » Tz V' ¥ 7 FHK
IR v FA TR Y INATHHARIO b = b ic
S EBRBICHENRIFT D C L RO, TOBRY v

NATHYHABIOC L2 b EETRER = P IR0 7
NET Y H AL THBYEED Ao o fe, L Lili
EnbrvanFavyadayeyTHAACERYT
2o T, ZhhbEThERICERT S EESTEREL
EDZETHD, KEH (1957, )ik v + i 4 = RKER
Ex V¥ IEBRE &+ o B & 5 2 BHEICBEREE
& L ORI OF Y il L7z, aster yellows virus
BFv=v s, AV Y, b 9 =F VY, 254y
G, F I, vNgNa T RMLHSDD, Ve H 4 E
T —B LR, R, B o E A Uk
7%, USDA 41956 (2B S el A X fe o fo, b
b ETH Y A v R IR ST, MEIRRL Y
ANz EBbID ER~T, TR - [0 (1959) i AL AT
HERETE=2 v Y v RBLU L= F OFEEREIR— 4
WRIZE - TED, #7435 w3 axg LERERT
Yo TTH V229, Y INZTHHA, 2/, =¥
CVIHDh, TAY A%, b=, Vx #4142 LDFE
WY e A e RPEBYAL R I HLDEILE o7
B D, =V I YFEFENLD Y » 54 23— 0%
L, P PEFERAER LI 2 N o MRS TH -
Too Y LM OIRIIT aster yellows virus 12 & 5 4
DEE T A—THotc &5, HED (1960, a; 62,
A TR E S FAEESIC BT B U v ¥4 20
ROFEFE SV THE L, FRRIMERICERM
HDONDENEDTH D = &, F DFEBUT purple-top
wilt IZEELLL T2 DT, Bk DIRIEIC & 5 SIRZETH
ERMT DI EHRAFE L, IHIEHS (1960, b; 62, a)
TERFEIRRER Y » 74 ® (BHh—8) X R -
TyvaNFa9vaFav ey THH4, 3vvadFas
Y& v T % KA, Nicotiana glauca, + <=V, ¥+ #4
= (BBE BB, +=45eo 3 0412
> TAA/Na, bbb, TVFI, THVAIY, D4
A e (BHR—5) CRFELLDBIENTEL LRE
Ui, KBy (1960) i3 2 + #4 &% X O BERYL TH
BoORID vy F4 T EERHL type I, T &£
i, type I IZBRMACTRE L, &+ ¥4 = BQFEH
ER—DLDE L, type I i 3EMA W RE+2 L L
foo KB - #AK (1962, a, b; 64) xdbimEMgA# S O&
HE R LOFBE b OWEREADIFARTD v » 77 4
E (fIA) CohETHEIALLO (type ] fs Lo 1)
SR AFEE P P BLOY v A4 ® ETED, o
% type III & L7z, b~ b+ ETORMIL type I ©
b O DARDEREY, type I TIIHE 03R4,
FIHRZE L, type [ TILIERITEBSINTH NS &2
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BT, ANEIMC, R, WA TS &0 5, Bl
(1962) i1+~ &3 £ 3 a4 DEREZOKFRICDN
THE L, M (1962, b) ik v # 4 & EYFRHBO
R ER L, ChéE Y v 71 T RERE DEDIL
AT - oo KTILD (1963, a) (EEHY C 8 fioiH
YIS EERIER AR L, ¥/, F#v &7 enaang D
AR LRI LWL, R CRELI s <57
Eema3anNAKBTHY A 2HICRE LI, A aster
vellows virus {2 L DM & FEOBREE R LI &%
W Ui, HWED (1963) 11y« #4 ® RYFEROR
HWEF~ 45 o aang OREEORICEESBEGRD
FAETH R LI, Fllh (1963, b) 1IEIRES
BRIFREES s X 0% ORI CEHRI ORREYL 8
Br22goc fied L, $EERRicI-TS5RIIEILL
RO FTIR L, Hit 9B 248 29 EOMMCEER
MRDH IR L, KED (1963) 1L 2245
BOTERERY R TEY (=2 v, vr 4%, b
<= b, zVFy) HRWL, WEMTHFvFTewaa
SNA R U, ARAR (1966) (XA BET S =
VU v OEERIT BEEREC L b aster yellows virus
CEALOE@MEETH B LaBdl, Bl -
(1967) (1 EEMA CRET HEERERZET 4 4
, A/ vava, AUy, VYN, 2YREE,
TAHY ALY, A4 E4a3 Yy, v IXeFindEh
HFvgsenoaangdyBoTEERBYTR T4
ANa, €AXAVFY, THY A%, #XxF4 20y
TeEMmbY v 4%, T/F7, VINRRTHHICE
ERA 52T I LN TEREME LI

aster yellows virus i RHHDH B LILFHR D&
{TH B, KUNKEL (1955) L= F =5V 9k LU=
SNEa EOREDFEC I, FIES RSB ES
B (M. fascifrons) L TOZIFTERBIND I A
2 % Bte DR & 2nde LTz, FREITAG (1958, 62, 63, 64)
1% California (5T % aster yellows i 3 5D RN
HY, ChbRFEEYETHREIRLEDOHRLLS,
AANaBLO v Foa 1T, ZERAOHERIC X
> TN RIEORPRID LW E LIz, = D4t
aster yellows virus OZRHiZ-o\Tix FRAZIER and
POzZNETTE (1958), LEE (1961), CHIYKOWSKI {1962),
X DMOWREORENH B,

TAYVA, HFEBHBNNLI —a v S THEEOREBIC
yellows type DF#EALETH o 4 v 2 RSB R, %
NBILThThEEHH, BREs EoRE BENREdT
DMMPRELD, FlLIAbDORTFOHH S L DITIEL,

a

EOFRBAMUT D HH VB E L E, Thb
AN ZADEERE O THRETH D, - &ITHAEN
BebUB L RRD, CORDICHEMY, ENESR
ML B EWREL DWREEL DD, ¥+ #1121
purpletop wilt type DFEkE BT 74 Vv 204 B
> THHOPYED EiToh b, T 7cd b stolbur, parastol-
bur, metastolbur, clover phyllody % X O clover dwarf
virus 7 ECH D, BB virus & aster yellows
virus, European aster yellows virus, tomato big bud
virus, cranberry false-blossom virus, Crimean ye-
llows virus, British clover witches’ broom virus,
potato witches’ broom virus 7c & DEEMNBEELNT
76, IABORE IR LET VALENTA, MUSIL,
MUSIGA, BLATTNY, CHIYKOWSKI, £ D{li4 ¢ DHF9E
EDNEINCHR % BT T 5,

aster yellows virus {22 TiXEA B filtic Hifkpic
BT D v 40 2ORGE, MR MRORE, var
ARIF, EOME < OYIFEIRE D B0 EMETH LT
L7,

1. BEESHEFRRERBICHIZvH1E
REEERHLOEXRBEBRORELRE L
UBE, BoUCELESFORERS

A, RERR

i BRI Bbh s BN B E RS kT B
BEEHE, RPN (F 7~9 @) ORI RRTE L1
Tl 7 D BEHZEFIR & FIVBIR ORIFH 2 & Vi B
FTEELIOIEL THB (7o 1956 fE~1959 £ F T
WREFEFROBE SIS Tle <, BIERELRE &
L THHL » o fe DR FEEITR O FBRE s L OFHRRILR
WTH5),

CDFELYRT, BERAFEILE LD TRERN D
<5 1965 Rt = = 7 LISt 0 SR L Je A i 4 & 7 - T
BREIRIL 1965 I BT & L7 b B AP
Teotehs, THLANLE I3 LUV BEEIERS b v
L 5TH 5B,

B. # &

1. 1961 £EDHE=E

Nl 55 $n B8 IR IR AR R B B R R — 5 DRI A 4 U7 SR
FHARRERRE S L OHEE 8 LR BRRRSE
(Thedb & DI TR R L) M,
HIERGURH 10 A 26 BTSRRI 23 B, KR
B 13 Bl o\ TR A 384 L, BORMliA BIE L, SoHiR
RS 24 BRA A L, FOoRR BRENRET



235

il |-l A -S4 BHESPEEHRCHETIME (B1R)
£ 1 EREFFBRIOCKAEBORERR
2 il
£ % R E | BEK-—-% A=s4v | rixSy7 = = v
PTs WBb 9e ‘ PT WB % | PT WB % | PT WB % | PT WB %
546 708
1952 (0.09) (0.63)
205 2
1953 0.04) 0.01)
82 0 8
1954 (0.01) ) (0.08)
400 263 0 203
1955 0.06) (0.20) () (0.28)
191 10 7 24
1956 0.02) 0.03) 0.02) 0.07)
177 28 21 86
1957 0.02) 0.02) 0.08) (0.18)
290 130 4 6
1958 (0.05) (0.05) (0.01) (0.08)
65 4 0 27
1959 0.01) *) () (0.13)
logo | 4158 47 113| 93 22 235| 48 12 250| 451 6 01
(0.09)e (0.01) (0.45) (0.01) 0.09) (0.02) (0.17) (0.02)
el | 24 8 33| 214 70 s27] 120 W 612 2 o
006) (¥ 0.11) (0.03) 032) (0.2) 009)  (0)
gz | 135 9 66 780 6 08| 132 2 15| 38 4 115
©003) (¥ 037 (9 023 (% (0.24) (0.02)
g3 | 444 4 90| 88 2 23| W 0 6 0 ® 0
010) (%) 019) (% 015  (0) (016)  (0) 003)  (0)
lo6s | 2400 77 2 26| 84 o 21 0 8 6 77
005  (0) 014) (% 016)  (0) 021 (o) 007) ()
s | 28 0 61 -0 8 0 1217 1417
005)  (0) 005)  (0) 001)  (0) 001) (002)

a: BMPFEHM b RPEHE, o BRBWHCHTHIRABFRORERS, d: BFRER e RFX

*: 0.001% AT

&2 RYRFVOREROBBEHC » 71 2 (ZKRFHRYR) olE

" H ]
g % W 2255 I | 60~225g | %6~60g | 26gLF a7
WY WE | WK BE | FH RE | W& TE | WK mm| 2B
® & oM % 0.1 35.4g' 48 5583° 14 700° 09 1677 7268045 158
EREHEFRE — — | 43 44617 31 1279° 34 5007 108 63405 161
- % ¥4 % /o
L 799 197.0 299.4 932"
W OE OB OME — = —l80 6280 62°
R AT B R % o
REFREOH A 37.1 0.9

M RS, BRE-

74 =KX » WE

Bt 1Yo oFE, nbRAFEEFR KB HI0 1 R LMEOHESBMFE LY E LI,
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KRR UIRE Hek H25

R (RS, 60~225g) TR ELtko HBE
CH LRI 799% LET L, 2R >4 5
& 932% TH sl TibbERBE DV TILENL L,
BT Uichotodd, BERLBLULALSE ko ty
RLTWh, FIVBRBRRCA Ul + <X TF
BECH» TLNBEYHEKRDFN LT 5 & T
0.9 BIRE e » 1o, BHTIXRITEIRIRD & DITI
BHEE  PETE fad o fo, TORREE 2IRT,
DE T 1961 £ JRiR B S FUR MRS © RPEERL

L OTHNBHE DE 1 YR iR LI RFH« L3RR
I8 1 AL BEREAX T/ 7, BRER L OBK—F
TOWTIIE LI 3,402 TH B, 3,4
L0 B3 L EGREERR T, St LTRET
T~BEWET L, & &IBEAE T B EmR L,
FIIRFHETRIZ LA EBEORTH - 1,

PAESE—REE Y R LIRHBER T, bbb lal
VIR AR B T,

RI3 RPBEFRBEFRC Y M4 E (—KER) ORE
i m
W o g | ZBEDEL[ 00~25g [ %~60g [ BEUT | £ o f* A
BN OER | EH OEE | BN EER | AR R WH EE | @ s R0 HEER
w4 m % 005 140] 55 50507 31 13557 19 288" 05 4051105 7778 136] —
BREFORRIRAL 42 3913° 24 969" 43 e73% 07 29.0° 116 5945 121 (267
%%%%gggg@ 658 s 9337 975.0%‘ 762

il ARYE, 08FH1IKRY) OREETRT,

* MBEOBWEIUBHMRES ST,

1o bhl, BELYEULRAEIBFHEKRI Y 06 @GP ISHETH -7z,

MR T HIL 20 $kep 7 ¥k, BB T HHO L Ok 20 Hb

F A EYRFERERABERERY » v 1 £ (KR ORE
W ] B
W ow 925 gL | 60~205g | 26~60g | Z6gllF | & ‘
fEx mR EN RS | WK EER | ME E& | g Eg | WOW | BFXR
@ & m % | 03 905 | 58 66257 27 13457 20 4407108 9315| 155 -
SREWRBAME | 01 325 | 40 38257 29 13007 41 8557 1.1 6305 130 %55
- % % % % a
%%%%gg%%% 359 577 96.7 194.3 677
FHEFRRAE 130 74147 130 7414% 154 100
SR T B E 7 %
T Y 1685 7.6

@ Rk—%, 2081 KRE) OREETFT,

2. 1965 E£DAE

BiFTRE, MIRESH R SEY © 1965 4, S5
ERIOFRR TR LIk (b —B) IR R %O
20 Bl LI & i -~ e SRR 5 0 o
L THD, Tods TE Uiz 1B H M I BIEE A4 ©
RAELTHD, BRI A7 D BHITH - DT, i
R LREER AT > b DL Ex bhb, TIE
SRR 5 ITRT,

5 ORI ) RTRMGERIEERS <, LIt
ACBERI DL -1,

ARIFRN Y + #4 BRIGHEFC IR THE ) oEELY R
BLTHBIERNF £, #% v afkotckafEc
BUWTHILRA T B, & ICBRMEC SV TABERR,
REGSRDE I & BB FRD B h, BRI RGT
i EWINILBEE TH A (EPPs, 1943; LEACH and
BISHOP, 1946; BONDE and SCHULTZ, 1953; YAMA-
GUCHI et al.,, 1956 ; ROBINSON and CAMPBELL, 1958},
BONDE and SCHULTZ (1953) 13fEfRBZE D 20~75%
GIEE S E Ul - fc G L e, T MM
LD HEOBEN R b, Katahdin 13 Sebago X 0
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®O6 EERFFHREFAC » /A TONE

H ] 7
% % 5l 225gLlk | 60~225g | 60gPLF | * o f* =t ‘
W ONE | WK ORE | MK ER | WK mR | Ex mm| 200
& m % 013 45 | 567 700° |1.93 70° lo1s  38° 792 853" 169
SO W RO R 0o 2628° 15 575515 s201f 126
T e 47 % %
%%%%&gg%ﬁ { 375.4 1507 375

SR BR—F, 105PE 1KY ORE
* HWHDITREOMRE

— ¥ 78 < (BONDE and SCHULTZ, 1953),
Mountain {3 Katahdin ¥ X 0 Smooth Rural & b 3y
(YOUNKIN, 1943), Wk s b #iFaE e v,

HERBRCoo7ch, FEFRROKREYEUh 528

KEFECIHEIFEENR B LD L WEENH 5
(LONG, 1935; EPPS, 1943; LEACH and BISHOP, 1946 ;
BONDE and ScHULTZ, 1953; MAc LEOD, 1954;
RICHARDSON and RACICOT, 1958; ROBINSON and
CAMPBELL, 1958; LARSON, 1959, 60; FEDDERSON,
1959; LIiPPERT, 1960;
1960),

C. REST

BRFERIR L O R ERFIEN S DR ES AT 2 T
ERLIDZELTH B,

Vv F A THRPEERIAN LR, 224 (B,
IR (FRAT), #GE (BEIFH, BMZHT, =+ 3 iy, fiid
By, ), fEk (REBET, FEEN: v 54 =FEE
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1963) 7o S RAENEDLN, FEFEREY TR
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BT, B{H; =v vy, beh, 2V F ), BE (ER
i, ARGNZHT, = afy, BEORET, BOMRE, BRI,
BHEHE; ThHv A o9, FdNT, exVF Y, £ A
LAvaxRY, VXS, K/ vaga, £44843
vy, x4, T ERIE;, TAYA2Y), B
IR (B3kBT; rotsy, YYroHETY, e b, ¥
PNRATHHA, Fvevh, VXL, FAYTHI,
exJFy, T/ FY vy, A4 —+E
— THY XY, vavAIYy, FUFUAF, Fv
IVEeF, AT EEY), =Y, TV EVFIVY,
2 99y, avkA, VYV HFr=rIy, Fy, ¥
YyE A b, Zofl), = (EREET; ~ < b)), B
CRPMET; F<b) R EEHEDBRN, Fv £S5 cma an
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RAYMER and MILBRATH,

aRER,

A DFE LIS —F T 505, RAEHICHEHOBRER
Wb H ot Lo LI MIIERHIORETH 512
DN TR, B, JLEBELSEOHIT TARSFAE
Lz WOREI WL 5 TH D,

)

B1 2 eERREEHR X OCEHAR
FEIR TS © J6 4 5

® U iA eEREER (BEEREYED)
O v+ 1 = PANOERRKEREY
® e+0

LoALegT 2. SEler 3. di{zhRy 4. RBREr 5 %
BT 6. aEAlEr 7 MERT 8 FEER 9. i
2By 10, HEERET 11, = = =Ry 12, FEEr 13. B
e 14 EHEEN 15 R 16 ERENT

IV. 3REEHRBFORHY

A, —BHE#
AROE—URFEEEC 8 Alcic» TovbBbh 5,
BEE, BER—SOBRBIIROILLTHDH, HOTEE
AR L, NEOHIRAY L EHEE F5, R
NERESRN SERCHG TSR LY H0TL 5, B
T EENADRECTEC L RS, - ORMEITIESHO—
TR E 2 PR CHANEE TS - T, 2o TIZEE
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FRELGER L ER b DTH D, ERDDBB LI
AL, 24L UTRRtRIEY T3 2R T,
HIEMR OIMCFTROMNHF R FBOL TS, WECH
RUTEPREYET D, BREVLERL, KigGe
BB ENRD D, REBIEEHHOBREHI R HE Y
BT 0B %, BOFERIHEHHLH LI
CENDH D, WILEFHIEL LB D, EOHE
ROHMAEL TS, EEEHOTh I DR NETS
25, ZRERE & e b BVCIBN T 5 (RIS ,1967),

7 ANy 2 TREEOEBIVH TS LUTREE
7B ENTE, KA TIREAEDOEEN B U LR
bo BHHEOMEND L XL T D, ZORBIL
MILBRATH and ENGLISH (1949) = X % potato late-
breaking virus (Z X 5 4 D L BT B B o0 virus
% aster yellows virus D—F4f & 08 H 17z (RAYMER
and AMEN, 1954; RAYMER and MILBRATH, 1960},

POATFMEXEBT 5 L o bET IS
ZFIR & 7r 5 (RICHARDSON and RACICOT, 1958), 4
Fah U BELEE LB BRERR L
Ko TREELET LI b5 D, O L
VISR EFR OE B L B2 % (SEVERIN and HAASIS,
1933; LONG, 1935; SELF, 1953; YAMAGUCHI et
al., 1956 ; ROBINSON and CAMPBELL, 1958; SHARVA
and SAXENA 1959),

KE - B4 (1962, a, b; 64) (ZJLMEEAIR, FEEE
L UFFRI DITHICRPERR IRV » 1 2F
BR (Y« 1 1 FWR type 1) #FER Ui, KHEO
R Y » # 4 = TIXIEIRCECER 2 Blbh, il
EER, R L, SR Ay B
L, FAHTEREYEORBLERERFROLTh LR -
TB, ZDLHREHE DRI - EFH 2 1 7O
BERYG 2 FATRAETHZ L LE LB hMLOEBYE
T5, .

B. # %

FREBHRROME N WIFE 2445 L1z Epps
(1943), BONDE und ScHULTZ (1953), Mac Leop
(1954), FEDDERSON (1959), LARSON (1959, 60), RaY-
MER and MILBRATH (1960), LIPPERT (1960} %Hiz X
- T X htc, LIPPERT (1960) 11 California aster
yellows virus & Tulelake strain 3350 8ZC B
BB ERN, BEREOFI VRINFE T L2 E
gLl .

1960 SEIR B SR S E D Bbk —5 0 B 2
HIRERRE LR L, 196145 H 8 HEUE L CH %23

NIcFER, MR R IER OFa4d Ul b Did 289
8T, BFAETLLORIBZMET, BFEOHRERIT
344% Th - 1o, WYTHHME L v OHFF L, KiH
FRELD AL v O LT3 LkED
ko s,
£ 6 RWEHI L ORIHRE
MEOCFOTE

RRERRRE | AIRNRE | B L W E
FEoRE| F K |FEoRX|FE K |FoKX|FE
{(mm) (%) | (mm) (F) | {m

Lml 31 0.98 30.2 49

17EDFHETT,

2L DT & RRETFRRRIE L D SR ET S
Loxrdh, FRIEHEREREEL D SBFYETS
7, REBROBECIFORITE L B\, LiROMH
FERE UL DL BEME L v DEEF AL bk
#REL G A8 H), WAFF%RITAA 67 141) XD
MEEFELLLOIET THB, IHLIEK—FOEEX
o E (wing) OFER 170 5 LEPEEMLL 0T
FIVHESRRERRE DEDORVENE L, BETIISIHE
MR Te (F8),

& T BERFUHS IOCRBERKOXORE

FREFRE | FARRE | B 2 K

EEEK A EE BK EE | EEEH X
fem) |(#&)| (em) | {em) |(%)] (cm) | (cm) [(#){ {cm)
15.0 4.6. 043 | 7.3 l82.4 0.19 | 289 49' 0.88

U BKoFHERT, HFRITHEHDO LD,

B8 BYERAE I CEWEROLOBE

ERE AT KIHEBHX FES

Bodb 5| . BOobhD| 4 LY
Rl Ty P By Ty E Ry
46 32 91.6 0 46 46
£IX 24 ¥k o T,

C. Sy HAERBELEH

1960, 61 s I UF 66 I BaR & %\ Mk EHERIC X -
TY % #H4 TR XY Solanwm demissum THEFER 1T
> TE DRBEFRANCHRIEIOT L L TH B,

CORBRIVETEEE, 2 -741 v, BHK—BRX
CHLAUREIGRE, THEDSHRE, It »2edi®
BRLIBD, 7 iy 23R RENTD L hich
272y S, demissum ZikED DR 28 o B R A TR
ETFronELR,
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g b BHESA B OH 5 % R A B
5 B # 196045 A B PN 5 EERRE, BE ReozmdRE
A= 7 gy 19604 6 /3 5 * 5 F E
xSy 19604 6 3 # x 5 EHRR BE
B K — B 196145 £73 P 5 ERRR, BE ROoThHE
Bk — B | 196678 Fwxsem=masq 12 " £
3N A 19664 8 F FewLdSeeaalg 12 [ E
S. demissum 196046 A B X ‘5 EERR, ShEAK

D. ZhipE
YRR O + ¥ 4 ® OB Ur-ZerhBiZ A
BELBRIKREOZELTH B,

10 5 b M X KOG
® om | #meAn |BE & 7
. E O 05 m LT
Bi—% | 1960%115 58 |25 | FalE o2 )
FIN JL| 19671 A4\ | 53 Gl =

BA—So@Frvfesrva1 e (BHR-5)
ALickR, ZBERFL, ZHRAE2E U,

LLEDRER & 0 B AHET 5 - L L - TR
WadT 2,

V. HERF

FREERBRRZE G RZER A T H0ET A
ZIRBHRD BB EhHTEHE /2 L TH 5, Mac
LEOD (1954), RICHARDSON and RACICOT ({1958),
FEDDERSON (1959), RAYMER and MILBRATH (1960)
IR AV 2B L - TRRIC 525 2 &R RdI
%%, LEACH and BISHOP (1946), BONDE and SCHULTZ
(1953), MAC LEOD (1954), RICHARDSON and RAacCICOT
(1958), ROBINSON and CAMPBELLE (1958), RAYMER

and MILBRATH (1960) HIXAIROMELLIMERTH
hod, HHE2RUBECRSEY >5o0bRaz by
hFe, A (1967) 1LY« #4 € I type OB
EELRRNEDERTH D L2 W U, AROKME
(Y DT 1963, 64%ED 2 HEEICHE » TEBR % 17 7o

> 7126
A. RBMHEBXUFE

1962 FHIREHEFRFEELENC CREER B R R E
W—B, A—24v, Hx~xy s OREYIEL, 1963
ESR B HCEEAYM T L &MEDETE
KB 1521, » — 24 v 2L, r 2~y 2 15 EXERE
U7, 7o REEEREFEERES» b REAEERL DL
NBFIA TR F a4 U 9 HORMN 223
BRI L,

S IC 1963 FEEIBIC THRPFERICTER L o 5
AL, 1964455 B 25 BICHIERIEC LCTREL
7o Tl bBR—F 13, £ ~24 v 13, 5y 2~y
7 13 TH -1, ok, 1964 SFEPIRTE ORI A £
Ul Btk—% 13 @4 FRRC B Lic, B PREE
whEft, S X DA CRFod 1A%, fEPFic T
L7 b= MCEBEL TR, b NOREET B,
WhEBE LI,

B. XBRER
FEREE AR LR 11~14 DT E L ITie b,

Rl ZRFUFEHRKOMELHERE
B K — F 152 137 15 1 3
V.25 A =2 A4 Vv 21 17 4 1 0
# H 9 9 0 0 0

*OME L YRRk
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F12 ForEBERLOER

B OKR o o B K| g2 s FHWAER

mau| B EA |y gy g | PRI R
o — B 152 73 1

VI20 | <y s 21 0

1963 | #x—~<»7 | 15 9 0
N o 9 0

OB REDLDIEERNMED - 7,

U~ DFERICASRA L 51, 1963 FEDTHAR I
TIEFHR L b OBZEAIERRE Lo 3 ke 1964 8443 3
B BT 6 BRoSREm R VE Ulc, 68k b= b
KU TARCERFERBED b AT,

gt 249 b 6 Bk (24%) IKFERE BB,
AIFL Z b TERTIRD 50 MZETERBBDL IS,
754 1963 4D SATIC CHEH S 2 RIS b fe s, i
EVr HA DL BB TN BELLDLEELL
nbd,

R13 ZRREHRBAKOME +FHHE
% o ﬂiﬁflﬁfl ﬁﬁ%{t%ib e A = e g hiz pts
a0 2 & x ’ %E%E&} Enis | BUEER | o om om | maum
B K — = 13 2 11 0 1
V.25 A= 7 A4 - 13 4 9 0 1
1964 LA R N4 13 7 0 0]
B oK — 5% 13 0 13 0 1
* ENREOEMIELYE UL LD,
R4 rorBERULLER
# K| . K FERAER
FAR| WEAE gy g | BERE) B0
Bk — 5 13 13 1
VI22 | x—p g v 13 13 1
1964 | ¥ 2wy 2 13 13 0
B -5 13 13 1
VI. #9345 ER3ANT (Scleroracus
Tlavopictus ISHIHARA) D57 JERE
BEULERE
A. B B
AROFESALR 2 1R 2 & gl e B o B2 *~#5¢craa.iqD3Esh
ADLOTHLA, & IRRRE L ORI 1T LALRE 2 HRHEUI AR 3 AL
SRS W SR TRTER2 D2 & Th B, WIEE /R 4 ALIRATESET LT 5. HIRERE S
o N e TSI g ‘ K6 FLET 7. afSET 8 Bk 9. AT
AFS (RLIETT, FLISERTZE LT BRI P BT 7 3R, 10. HIRHATER 1L BERHHED 12, s
FIh/E 0BT BB, FLAREBBIS AT, Zedn GELEY, di 13. {BmzEr 14, BiREr 15, = « =07 16, 2
BT, WBEI), G (RS, AIEHT, = e WY, g TRBIRT LB SRS 19. R 20. K
e ’ ’ IRy
Wy, SURRT, EYEFINT, MEEH) IR (FKOD), 0
(HIRTERIENT), #21L (SURITHT), S35 (REPITHEES, 8 DK OMEETR L B,

F (HpEEAT),

B. % &
AHOFHELE L LCRE (1953, 65) 2 X =7z, AT
CIThEmRd, ¥ioduisd sl &ILE, AHFLE

RBHEIEE 35~38 mm, #fiit 4.3~4.9 mm, #i2%
PIROB B BT, ZFUAE R AR OB
e ET5, HEREBOBSOHIE L LpREgc
B, HIRIBEBETHEREYAL, KX, £okEik
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FFH, BRLFEGRTHEL, FEAERERLEL 2,
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%, BEIRBE T, PRIBETHL, BBy
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745 b3 a7 i JEIR R FR
BRSO, v H42EOMAD 7 v x—FHIILT

DTREIN, KEAY v 4 = RBEFOENER
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ANL R v F 4 TEPFEEROBEN BRI Z L aH
Uiz,

AT IEIREHEFEFERS cOBEC L 5 LEHN
VOMEWCEL BB D, TERTAY ALY, BT
AU EOWREILEL, ThHY A HOERE, ThHY A
24, vav oy, kX IEvic ORI EEE
B FI L TELZOF R TW B0 EbA, Ll
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HF 4 AT~ 5 AhQEMENF 2B LA JHRT
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JEIREBI S 2 AR OAER 5 B TROFE AT
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7R 17 HUBRIEA L 08B LTy,

HEHE S
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E17T *~x5cneaaisot (196145

v v it
30 6 13 19 27 4

i X .
11 18 25 2 8 15 22 29 5 12 fi %

"R 0O 0 0 0 2 1 2 0

W, % omo N

23

Bo TERLY v N A RTIIHBOATHROFKR 2 hix
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WE L, B, LMo vk & i,
1963 4 Aic S ha T LT, BB b o BIF /AN ig
Bix S8 TBIEAX T -, 5 A 25 HiL 2, 3FADY)
HARMEL, Z0%2, SHTIREA EDIHER R LT,
[/ CEER IO T 2~3 g n R b hicoT,
BARKETL5 25829 1BE~10 B8 BbrT
thhThahDEEZHRE,

DERLTHY A IO EER DR BEDO T 5
VA2 FIHEE SR O VST SEGEE T
rots, BHER X UMERT - A RIRkF DT &<
THD,

RI8 F~wsgsvmaasfObs XOBE
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SilBbh3d, ZFMCETARBUIKREI~06H, L&
10 B < EF B L QIS h B,

28 v WIBR Koo At (Ffs) B2 5
Zieh, SHEC/ed & e BRY 50T 5,
LACHANCE & (1963) 12 X % & Macrosteles fascifrons
X Quebec TIXEEZMMOFEELHD L,

VIL. BR#hGCHERITIFIySEn3aando
DANRFEREEFEREIALXLCDONT

B TRy v ¥4 = KRG S N
BRFAEL, L+~ #7003 axit- THEN
b, ThTRRMHCRET L2+ v45emaan
ADREBHBEZORBY A VR EHXPE T L EEY
TROER T8 - 12,

A. FT¥SEQIANSDEER

1. EBRA#*

FT &7 eod A, OREIT1962F6 B 14 A0b
7 A 17 BoMBIRESEREERSO W BEWE LD
B LOWFBED # v THROR T - 7208, FoORFE
H v TROP T ot REDOHELHTE (C. 418
TR LIS & TH D, ’

BELCRIREDC I0EP >3 T, = v+, b
b, THY A EOBWEBBDEIEZ 4 48T
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FE L, MEMYORIFIZ L » TIREOHEL T Lic,
77 AEHRDOEET 10.8~32°C T, —iFICRO4LFILR
T, % IEY LCER L CEROYEEE Ui
(ff2l, b= b ECRENT RS hicnr o), HEEHE
HOBET 30~40 AETH - f20

2 BEBORY

a. TYH . WERIOEOERSER L, ¥l
BB & 5 > oy o5 b DIEE XA ES L OHE
e Ule, B2HER L, MVESREE UL,

b. t =t (Marglobe): JEHALERRL, DHkEA
Lieh, & ETHERIEHE 00, EFNED & Hi
Ehlieh, BEOEROFTIRLCLHELLIDAIE
75,

. THVFoH: NEOFEEA L, ERAE:
<, oMK e, WERRECEE D, BEEILER
L, BELHV5,

3. # B

SR A BT 135 Tk - T, BEEHO
FIR L7cd D 59, FEMORIET L » THERE DR e
LD 19 TH -1z,

BEBRBIRDO I LTI, TibbREL
ey A, ZORORBEEE Y a L35, DECR
HafE B o RFHROBOHRLL DR b LThiE, A
PHEEAICH D H L LEHOMAMETE L T 2HERIL
afl A L1 h T ORAMEE LT T FERRL 1—afA
LB, WEALEFELCEOHE LI 0FEORIE
THREFE LT WEERIL (1 —a/A0 THH, hirk
Dbtk XY, BMEHEYYRF LIV HER (B-b)/B
LV OTRAD LD 10D,

a\¥ B-b
(1-4)"=5*- (1)
'B—b \
ot =1 (E5) (2)
IhbRERE o/A BRDHI D,
B=116, b=59 % (2) AT 3 &

a op
A= 0.0686

Bl K324 D0 4w ARERKIZ 69% & 705,
Wk, SEFADCRERD % & p b LEERD % %
4q (: 1 _P): %[X@{E}Eﬁﬂﬁé’ n, %OEP@{%ﬁE{ﬁ%{ -
ETHIERD X 5T b.
(p=0.0686, ¢=0.9314 & L T51H)
2Cr p" g LD
HA AR ORI

10 35 0 9 19.13%
9 1 36.19%
8 2 11.99%
7 3 2.36%
6 4 0.30%
5 5 0.03%

LD,

IR AREBRBIZTHW L/ ¥ 7, b2 b RIOTHY
A9 Y DRRFHITE L E RTa LT,
B. 3ant{oBRpFELILO9ANLR

1. EBRHMMBLUAR
WRBRCHRBRTHZ 2 L OHYE Lo RSk &
U — o THRAE LIl L bICREED 7 ~ Y& BT
SeHAE, THAYAIZH, b= b, =F=2Fv9, v
7R THHFAOICS BT ORE L, EEIL8 A
9B LY IATHE Cfift»1ce 7 — IrhoRBUIEA
T4EET, IAREREMEYB T Lwcdielinh, v
AT Y HA LTEEROWEHE D KL,

2. EERER

BRI ORFERN A RT ERED T &L (Il b,

®19 £ B A B

| §
|‘-7}~‘ ANk

Vb

S
14 %

THT

ES
A 7Y 7

SR %

FVU

HEEY K 30 38 34 21 18
I TH Y K 20 33 16 11 6
P A B 275 134 105 7.3 78

CHORBEMORBA LT ERDILE L TH D,
Y na®: TRHDGRE LRI AR T, AL A
DIEFRRERE U, ESME LB LENELTS
T EEBEEROFBRB AT L,

beobc JEEAGEE LB U EREEH U, A
BLLED DD, WEPWED LEMNEOE D, Enlb
DHARITIE D, TVEIBEERY 40 RIC L DR

C ORI LTS,

TAY A FEILHLULLNEERD, IZEA
EEREE, o SRl UCERY AL, L X
AEOIERLRZT 5,

=F=Fv v [EPELEE BHEL, BRELERL
LEWIEINTTCEE, RSSO LMD, A
DL DTRHIER»D LR L,
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VI NET YA TEEERRE L, B LB
BRHEL, BREET D, HABET DT Lidie
Wl L XD ET D, —Bc g hE T
Ho & ERIENPFCE DB LIMIET 22 0D
b, MBS ETAZ b 55,
DEOBERIDVAT REROBAEL YA v R

1 aster yellows virus THoHEEZ LR S,
Fichb, BIREBEION ¥ TROPTHRE L+

&I enaangOREERRIING6ID TH-T, F

DFEFBET 59 4 V2T aster yellows virus L # % Hh

o IAB A Y TROPOMERTITERIER S L UE

FRER AR TS EBBRM S h D, Thbb, v I #

R=YTY, FYTFUANFE, AVFIVY, FVIVE
F, TEIFVIVY, b A DF i ENR DRSS
RLTEY, ZHLEIVRPED S CITEL R L /e
STWBHLDEEZBRA,

VIIL. RRIREERDIC 31T 2Bk

A. BRAREY

MRS R OE S 5\ IS CEERRIER Y
RTINS\, TALDOEYD B 2455
WSS DI IRERE DGR & 7o % D TEEHMIF
BEThb, ThOLEERRIERER LCHEDES L0ZD
FRA RICEE T (3 20),

®2 BEREBBEBIOBFMED

Fa % % % (& B 4) ] B
4 358 Rosaceae
Fv3IveF Agrimonia pilosa LEDEB. var. japonica NAKAI DY
< 2 Leguminosae
AL —~ b E— Lathyrus odoratus L. Y
B A Melilotus alba DESR. Y
RFASVEEVY Trifolium hybridum L. D, W
TAY AT T. pratense L. {. sativa SER. D, W
DAV R RS T. repens L. D, W
FVTF Y AF Vicia unijuga AL. BR. D
23 v Violaceae
EZE S SV Viola tricolor L. DY
4 4 F Umbelliferae
=gy Daucus carota L. D, Y, VC
o ar Petroselinum sativum HOFFM. DY
FIvIEY var. japonicum KOIDZ. ’
vy 4E Labiatae
=SSRV F IV Scutellaria dentata LEV. D, Y, VC
+ 2§ Solanaceae
FH G Capsicum annuum L. var. acuminatum FINGERH. s

VY rNIH T
ymAFaYyya
Fa YV TN A
PP RRT N A

var. grossum SENDT.
Datura stramonium L.

Petunia hybrida VILM.

D

D

DY

D, Y, W, LR, M
DY

D

D

[N S Solanum lycopersicum L. , Y, P,VC,CT, AS

> A ¥ S. melongena L. , Y

Ty HAE S. tuberosum L. , Y, P, AT, LR
vy #® Cucurbitaceae

=799 Cucumis melo L. var. makuwa MAKINO D, Y, VC

EN S Lagenaria vulgaris SER. var. clavata SER. D, Y, VC
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n % S £ (i ® &) b} B
F+ 3 v Campanulaceae
A S Adenophora verticillata FISCH. var. typica REGEL D, W, VC
* 7 F Compositae
AA YA 2 Ammobium alatum R. BR. D, Y
FUAEYH Calendula officinalis L. D, Y, VC
=¥y Callistephus chinensis NEES, D, Y, M, VC, W
Foa o 74s Cirsium japonicum DC. D, Y, W
2 AE A Cosmos bipinnatus CAV. D, Y, M, W
bAvay Erigeron annuus PERS. D, Y, M VC
F v Lactuca scariola L. DY
vy PaFy Tagetes erecta 1. DY
TEIFYVYY Solidago virgaurea L. var. asiatica NAKAI D, Y, VC

D: #4#, Y: F¥, W: #4, P: 6, M: togk

LR: %%, VC: #EWjREL, AT: ZdhHz, CT: HEER,

D RIS OIS AL DHERL R X OYRIESE
B OBEFER LOTEFFC©H » THES 8 AEH L b JE»PIS
MEleh, HEORexvay, +vF vaFIIES
D& LTOREM, BRLTEV B L Qi
BTV L LI MBI DF 2 E4H 5\ 1%
EAOHPYIREEDERPR bbb DEELDR, &
IO BRBEREORBIARYROLTAKE LMETH
%, TichbBIRESEUOEERDERE R LI-EY
(L ORF25 B 29 1 B TH - fe, TodstEd: (1930) 124L

BEBLOFORILT/ vy Ly, a vy F2 UL |

(1963, a), AJI[ - B - NEPY (1967) ixtgEMF DER
FIERT R TS EEE L 005, B o8l
DY A 2T DOCTIEROBMEB DT AL & LT,

T B EE AT CEB OISR A TH o foy 7 /3
AT 44 & OFEERIERE IR Uictha P58 LRk
DT ELTH T,

K2 v/ AERT YA A OEARRREE
MEBT FEHRK RIFHRE ] ({Z) ES
A & 22 30.1
B 400 66 165

Tihb, Xhd T DHEWHIEERRERTELT
W B DHRFRD BT,
B. RBEICHIT 2RED

RS AC R EERIER L THE, 1Ely, 1677
7%, —HEBEFS D ITEETOMRIC + <~ £ 5

AS: &#

b w3 anNg DERETLHEMNH BT, BENOBS
DA ¥ T ROPICHERE A T, SEED L EERS LU
BIE L CRYSR A A,

EBHMEBLUAE

RIEL 7 & 7K (H068) PIIC 1963 FE it 10 S ks L OF
AFORBRE A B m FELC2 P (K3), 19644F
LOV66 I 10 FEOREEA 1 hFTRE L, &REHE
Yra S5\ ILBEL (1963 Eix 2 RE L bR T
L), BARBRRC LY Chb e BibhicE
HIER A NI,

BB L OBHITE BT e - 72 (1963 423 YUY 1964
o), 19634416 A 6 B, 1964451315 B 14 B, 1966 4%
SHTR (B 106 B 148 (8@ iy, &
HRBETE DI ARATH - 7o, KRNI 10 £
&L, BARSRE #1778 - 7o, R Lot 3 #4ETH
2l F 6B 68 1 MEIFERETH- T, F20 L
{TH5B,

Zh BRBECHEMAT SO 3 REG Ui
i, 1963 IitA 7 v FEY, bPUH T Y, vas
FIATVYaFavwVYTHLL, VINZTTHHL, b
Vi HAE, ExXVFy, vvIaF
sDIFETHD, 1B4FIIIN=NF YA 2%, THY
A7, FYHS Y, vy
UHIFY, vanragvaFavwyTHHLE, VI
NEATHHA, v=V, FVeVA, TSES, VR
R— IRER, F¥edldfET19654F T
Y 29852 THHA, =P ryRBIVZ/¥203Fn

< b, aREZR,

=YYy, 5 UEEY,

74 V-,
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K=20K-310 o | O

K-5
i
i
r i
2 E-4 E~5 [ | B
x 1 %5 8 i =
;% | 1t J?
D-4 D-5 R
# o0 ° oy
| " &
I
1

B3 Z=HEBSEHNoRBESOME (1963 4)

® 22 EN i ¥

Fn % % % (f ®& £)
7 A Y E Chenopodiaceae
QO 758vVy Beta wvulgaris L. var. cicla
QO #»FZE-—}L var. rapa (Half Sugar Yellow)
L ] Yy EAay var. saccharifera
® 7 oh T Chenopodium album L. var. centrorubrum MAKINO
00 &sVVvvVY Spinacta oleracea L. (Viking)
e = B Amarantaceae
e0O T IE= Amarantus retroflexus L.
A Y Ranunculaceae
e Zrvavy Adonis amurensis REGEL et RADD.
ooy #®B Papaveraceae
® NFEY YUY Eschscholzia californica CHAM.
Ce Y Papaver rhoeas L.
+ F At # Cruciferae
O +virvyda Brassica campestris L. var. dentata MAKINO
0O x4 HA var. parachinensis MAKINO (& fA3§)
[ ) N A var. pekinensis MAKINO
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RO BB B R A B EBOMEREERCETATE H1R)
O #7735 subsp. rapa HOOK. f. et ANDERS. (&HT = » 7)
00 F v~ B. oleracea L. (Copenhagen Market, Succession)

0O ~FYHAa

O H7F3HvIv
[ ) 77 by
0O x4 av

- 2 #
00 FrvFVTA
° FUVUVIY

00 A —irE-—

QO aFyFyeavY

o0 7 X ¥
O AvHEF v

00 rFAFVEI VY

° N2 AFT AT
O8O0 THY AT
00 vweV ALY
° VAR
7 < ®
eO 7 ~

Ry AR
[0} Fy VD

v AR
oe H5vE YA

DOO =v¥V
D@0 FFVEE)

*vuF27 U E

0] =F=FYUY
N~y ) TR

o ¥R VIF Y
vy 4R

® e

> = #
O o HT¥
[ ] D A i

var. botrytis 1. (Early Snowhball)
var. gongylodes ..
Matthiola incana R. BR.
Raphanus sativus L. var. macropodus MAKINO (54 A )

Rosaceae
Agrimonia pilosa LEDERB. var. japonica NAKAI
Fragaria grandiflora EHRH. (Fairfax)

Leguminosae
Arachis hypogaea L.
Laburnum vulgare J. PRESL.

Lathyrus odoratus L. (Spencer, Welcome, Cuthbertson)
Medicago sativa L.

Phaseolus angularis WIGHT (R4 A#E)

P. vulgaris L.

Trifolium hybridum L.

T. incarnatum L.

T. pratense L. {. sativa SeR. (Altaswede, ¥, Kenland)

T. repens L. (New Zealand white clover)

var. sylvestre race giganteum

Linaceae

Linum usitatissimum L.

Balsaminaceae

Impatiens balsamina L.

Umbelliferae
Apium graveolens L. (Tall Utah)

Daucus carota L. ({8 KA%, K5~ =+ 2 v, Early Chantenay)

Petroselinum sativum HOFFM. var. japonicum KOIDZ. (Paramount)

Apocynaceae
Vinca rosea 1.. {Kermesiana)

Polemoniaceae
Phlox drummondii HOOK.

Labiatae
Salvia officinalis L.

Solanaceae

Capsicum annuum L. var. acuminatum FINGERH. ({LiL+ v -3 v)

var, grossum SENDT. (California Wonder)
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Fi 24 2 4 (f &)
@0 ;_ : ,; ) ,:‘ /37 'Zr ;; Datura stramontum L.
Py Nicotiana glauca R. GRAH.
OO0 —rAgsia N. rustica L.
® & = N. tabacum L. (Xanthi) .
@0 = b Solanum lycopersicumn L. (Marglobe)
O vrHAg=E S. tuberosum L. (f#k—5)
DO VI ARTHHA Petunia hybrida (Common Petunia, Scarlet Glow, Celestial Rose)
0] Physalis floridana RYDB.
®0O t < b Solanum lycopersicum L. (KEEF, Marglobe)
®0 + A ¢ S. melongena L. (FHRE, BXHE)
O A FAAFAF S. nigrum L.
000 vrAAE S. tuberosum L. (BH—%F)
e} S. villosum
T/ ~7+E Scrophulariaceae
° FvF¥Falvy Antirrhinum majus L. (Angel)
49 &3 Gesneriaceae
® FAATFY VY Gloxinia digitaliflora PAXT.
&S 2 F Plantaginaceae
00 AA iz Plantago major L. var. asiatica DECNE.
v Cucurbitaceae
0O verwvlY Cucumis melo L. var. conomon MARINO {. albus MAKINO (B B &1/K}
00 =779V var. makuwa MAKINO (1)
00 =T HAK Lagenaria vulgaris SER. var. clavata SER. (&4 #)
* 7 # Compositae
@ HhAFA7 Ammobium alatum R. BR.
oY ) S Bellis perennis L.
° ¥ EVIY Calendula officinalis L. (J\E¥RE &, Ball's Masterpiece)
DO =VF7 Callistephus chinensis NEES (48 # v 22 v, Crego, Powder Puff, 7 7 %)
[ Y I FK T Centaurea cyanus L.
° VAR T AU~ Chrysanthemum burbankii MAKINO (Sensation)
DO =TAER Cosmos bipinnatus CAV. (L0 b, X H)
D@0 -V ¥ Dahlia variabilis DESF.
QO eAYav Erigeron annuus PERS.
10} FvavEs Gaillardia pulchella FOUG.
00 v=uy Helianthus annuus L. (e v v e <=17 )
o0 F v ¥ Lactuca scariola 1. (Great Lake, Waya Head)
OO0 vV axz Tagetes erecta L. {Supreme, Baby Gold)
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(B 1) 249

0 4

w 4)

& 4 (dh

o LAy AR
OO0 v z=aFvy

=3 y ﬂ
o = ¥
7 v oA R
O #7355V

ce 2y vay T

Tarazxacum officinale WEB, var. genuinum KOCH

Zinnia elegans JACQ. (Ponpon)
Liliaceae
Allium fistulosum L. (I 1 XK* +)

Iridaceae
Crocus sativus L.
Gladiolus gandavensis HOUTT.

O: 1963 FEE [ I

ER LT, RICE bR ORBA LT,
1963 SE SR OFRE (HFABEPE - RREYE)
1. #7 v & €Y (&1 —) (Paramount) (10:2)

1964 £ EH @ 1966 EEE

1964 2T OFEM DIREL
1. ~=oxz3v 24 (10:1)
FRESRRGL, NEREL, VLB UL LLE

TBES LT GRE L, EESRART, &
P CERET 5,

P ATy LR v ovv) (20:2)
WHEERERELATL, BRETS, Rt
EHL, TENEHDLLIEL,

L ovanNFavvaFavkyTH AL (10:2)
FILER LERA LIS, REESEL, Fxd L]
Fh, FWEET 5,

. v o~z THH 4+ (Common Petunia) (10:2)
TEERGE L, MREULIDNEYSRFEET D, FEMHL
bR, R LCEWE R T2/ NELSHET S,
HEFNAD L LB b B,

. =t (Marglobe) (10:1)

EHERF L, PPRATELL, BHHARDE
FEZER U1,

. Uy a4 T (BT (10:1)
FHIAEDO Z &L TH B,

. 3 2% 2 (Sensation) {20:3)

EERG L, LXCERPLFHTEL LMD S,
WIS VERL, BN EGHYET 5,

. bxvF v (10:1)

BRIZOPERL, s LORET S, TR BT
TEfR DRV Tt 5,

. kY Y a¥s (Supreme) (10:1)

EHRGEL, B, TECLOEL, WIEL554
T5, HRixd LLSEmT 5,

A8 A28 L0 9 A6 HOMICRBE LY, i

A A 838 LUT = B3R LICORIR Lie B

BTkl -7,

10.

11.

WwTa,.

T A A 74 (Altaswede) (10:1)
FECORBL, o NPOERFLETS, Biiv
HUDLLEMTH, FEAKREYH O D I &
H5b,

=v Iy (FIEKAZ) (10:3)
FEIFEACHEERROYEL, SERR CHIe

PEMT 5,

7 v &€Y (+*+ Y ~) (Paramount) (10:1)
BijAE & R ORB 2 L,

FoH Ty (fLRF o8 ) (10:1)
RAE & ik,

v ¥ » 9 # 7 v (California Wonder) {10:1}
FECHBULLGERL, WNBERD, BN ESR
CE LN LAB B,
YanNFagvaFavkyTHHA (10:2)
HiE & [k,

V7 NRT Y HF (Scarlet Glow) (10:4)
B4F & ARk,

F < b (Marglobe) (10:2)

IR L, BEBOYHDL I 2B 5, MWLM
YT, bHOAROELYEET 2,

# ¥+ ¥ (Ball’'s Masterpiece) (10: 1) )
TRERB L, #Bbkefr b L GRE 5, THi IV
THEEET 5,

/¥ 7 (Powder Puff) (10:3)
POIENRELAE L, BFEREL, ko Re
LT %o HIBER L, INBOAHAIEL LT 5,

Yy RE— e F g~ (10:1)
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BIHGREE L, HaZBHEL, NBOTER4AT 5,
13. 2 2=z (Sensation) (10:2)
HI4E & FFk,
14, ¥ v ¥ (Waya Head) (10:3)
WA U GRBE L, NEOIER RIRICETET B,
B € s I

L7 A 22 XD 8 A 27 HOMICRE LI,

ek, A7 vFIYN(Ev) =) BIOAF AN
UGBS Lo BIR Lo BB Tlem - 72,

1966 SRz 1963 4, 64 4E & R S RBOHC TRy %
FEEECIBEL, ARBPOREREYT~N, BHLL
LDOIEKRD T ETHH (1965 FFIIIRKB LT fn b fom
- 1)

1. Y22 T 4% #4 (Scarlet Glow) {10:1) -
Hik & Rk OFREAR 9 A 5 HicAk U,
2. =vvv JLRSFTAS) (10:2)
AIEC & MEEORME 8 A 24 A4 Ul
3. TvEs HHLEYEY, THF) (10:2)
Wt FEORE A 8 A 24 A X AU,
LAk 3 4R Aol URABRIIC H AR Loy, 4%

MBI IAEGLD, TinbbRESSLOED
SR |3 SR IR A B & 9 B 25 & 31 AT
1HREE 78 - 72,

I1X. BREHEFRRERBCHITD
Uy 4 BREBEHRORE

IR B ST B ¥ v 7 4 S EPREFEIRORA NI
DWTHTRE T8 5 12,

19624F 8 F 31 A BRI T —H 1S (K4 ES,
TR 2.4 ha; HEH 95 m, FgILHY 250 m) OREYPER
FADRRHE XTI » 72,

BYFEHRORRIR A Ro L, MODITLLTH
2712,

C DFEFRED G ATEARRTHEIN B D fo i Z D%
20mx208m D7 oy M, ThrElicl Ta .y
JIN2A Fay kBB LS Tey 2R GL,
flmHERFR A, B, C &L, AECHEECDCTHE
s D, E,Fodey 72, A B ChHruwk
D, E, F O EMCRREECEN DD T 0k W
Lice

-
Sl
T
G-t | g (Il 6=3 | G4 K1 (K-2|K-3[8] ks
|
k-5
N | [ i .
L )\—‘\/\xx
it Xx =
1% X
E-1 E-2 £E-3 1 E-4 E-5 ] B
B x %
B o-1 D-2 D-3 D-4 D-5 % =
3 C-1 c-2 c-3 c-4 c-5
B-1 B-2 B-3 "|2 V= &
I R !E@! /V
[{W11]
I az s i LA
\ ‘
X @ FYFSE0IINAFEH

MRy BENA

B4 BURBHBERENAS (1962 4)
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R0 BB R R AR BHEREEARCETIME (H1R) 251
N % 23 £7ev bHloRFEEE
7w
m f v 7 A B - ¢
250 < . . . . ; : i ' ; : i ' :
R . Tt 5i8i6i1|4.2i4:4]4i0i{2:8
. R F et e e T i e
4.4.:6,0]3:515 5|4, 31,3
S P I B af2 8i3/2 203 54,3/ 5, 2 %
2 R R Y S S S S M S A NG S
] f'"“ .o, . 4;4:3§3v3v2§134 2;3_452
- et 3 512 6|l3i2is/2|3/1/ 3.3
7 L L P D A e Sl e B EN S
= . .o 2i3i4i1|1/2/6!5|1{4,5 5
A £ 2 #7007 0OFEEIOTHM (n=24)
L I IS o e et
oo T . T 7 ey F ﬁ S
RN A 3792 95.96
Y B 3.333 49,33
e . C 3.125 66.62
de T . . D 3.208 59.96
L S S T T T E 3.250 48.50
F 3.792 103.96
B 5 EREFRORS (1962 4F) 6
2 SRIHIER (n=48) L HFFHETILE CRENRD BT, FFHIIESE
[ LTw3C Y, L 7 D
I &\ i ‘ - « . SRR - &i’ﬂ"ﬁ”‘ LE 7wy 7D
BRFHBA T LIN6 D 2 L it By
A~B | 0459 14520 1777 08% A B, C 7uy 2k Il LB, SRS LR L 0
B~C 0.208 115.95 1.588 0.453 BBV TE > T3, 20O HRERH it
C~A | 0667 16258 1.880 1.228 5 BEAN 5 6 AR TRiA B DZERHH %
D~E | 0042 10846 1536 0095 ;%gﬁttz? Foemansd PRBRL ORI
E~F | 0542 15246 1821 1030 P LI RIERRC & - TREERBHICTK
F~G 0584  163.92 1.888 1.070 '
4.0 1 2
&7y P PIORFHERIE 2B 0L THS, b 1 w0 L w
Wt BERATI S XD DT LA D, ;{é 309 ] H1.
A
= A 5]
u M+ N 2.04
o Dlzi—ZP+ T (yi--g? 1
= M+N-2 1.0
P, {|#] > 2.021} = 005 (df. = 40) 051
P, 4|t} > 2000} = 005 (df. = 60) A
ThbbLTho 7 ey 7 HEMC L EELLTED S 707

Rishotz, 2O EEEBORALD B \VIRHEPEHEIC

6 #7mys0RHRREK
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LTREBHEL R DL TR LTS LS
CEZbNS, RADESHOBEN T+~ enaa
A DFEWH A XEITR LA, BEF<F5enS
2R DREOBCOREA—FTH Y, ORI
FHRERE A THENSRRER IS, hb &
ENARORBFE Lt T B L DEEL LIS,

EHIC 1962 EDEK—F K LU BBEO R EER
DIFBHERE AT ERT DT E Qi s (ford LEK
~—S DX 6ha, BEEOMII12ha TH-1), Th
bHHET L0 ER-BSHTIRT AR X008 AR ER
DINED LRI,

03 :ﬁw]}(»z‘z

3 § -8 160
] S W O
I3 3
81 J— 15

4&‘1}1-10]2
Vmsgz

i —_

— - - —
W0 20 A 0 k0 010 5 RIS

B K- 5 B B

B 7 MBIREBBC ST ERERRRFHE (1962 %)

X. ¥T¥7en3angaoREs
BRRERRREREOBR

Ve A4 R RYSEERL < £ 7 £ 033 O
ko TEBRT BRETH DT, HROREERELE
BIBREET L L0 ELLR D, TALDHR D
TR AT 75 - 72
A. RBRWEEBLUFE

*v#Fkoaang o sticky trap Z[HEic 10
AT, AL 1964466 S 16 AL D 9A 2 AEC5 A

I
7 7

8 sticky trap

B (L 8H) KTt >T, trap (XEB~NY +528 -
7o 2lem SEHOWRT, 4HEEB (M8 5 L UK 12,
5 THBMH), EFREICH>TL 7Y —2&E-0$DT, H
Eb IR IU2m OF X, trap OEABE (EHK—
SEE) OBFRE R Clix [ < X3 LT Tk,
trap DI BT DEEIIE 4 © B-3 B L0 C-3 BliE
DFENRTh—HTH > T, BEEMIERI2, 8KiRT
Tk THB, trap (LEEILIC S0 m OEIIFE T, EFEILS
BEDORKR L B\ T Tz, SO trap T Lz 3 a9
A HFAMNCERT S RO L 517 (K 9I~13),

B9~ 12kmT &, WEREIEECL- 0%
{RGCTHEETH » T, HHE L CHLEE e ds - 1,
RO R AR, TR L, DR AT
THEH A TERDZ D TIII A 5, DX
trap O _EBY s JOVTB GRS Nic BB K 14 Js L O°
15TH-» T, TRICENTRRS I HES R,

HI3 itk 2 HEREND AT+ <85 eoaan
1126 ArpHe s b RERHRE e h, 6 ATAIEL
BREOREEDLN RSS2, Baield L, B
SHWA L VE2BEORELAEDLN, 8 A TARE
CREDINEDOI D, TOERARLTITL LS T
H3, :

O ¥ BRYEEER RO 1964 1 351 5 BB 0y
FELCERYN 617, ZORERKED 1962F0
R (X5 0T EEBLABR—BTRF LT B &
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20
=} 15¢
% 10r
oL
Wi 2 » L4 9 | 2 B VE5 0 17 % 3 X7 12 v o2
B B®E B A
14k B
zok
g 5
& 0F
ok
6 2 % VI-4 9 1 2 28 VIS 10 17 2 3 X7 12 17 2
® & A B
B15 F B
N
P CORIDBTHv# 5 koaadDElERED
0 / HIE 6 ARIC RSN 22, SEREEHERBOWLS A,
s st T ‘ WTH > T O/ # ARDHEBHRD SR B, =
. ‘. . L2 anNt BIOY v 714 BERIT I 5 R0 A
. ' RTE OTRIMD S5, B2 EEOHBOREDINT
2"0“. ce 8 ARERDHN D9 BT AL L — B LA
. . B A D, Fhucs s THER & 7o O T 2 B 0%
K ) ) DR & SRR & OBRC O TRBA Tk
150 * . : =72 o
_ } DU 1965 412 T b [RE ORB X 4 DIRIRESO
R 1 B B-2 3 LU C-2 O—FDRES (#Hh—5) TfT
I e oty A DEER 1965 T o\ Tl AIER A X dodb
. Thien o 1ens, 1964 B L ARk BH2 R b,
., et Tt T T, B 1EADOEREOREEDINLE6 AEZEDS
. . . . N, —HEEFEFRORBFE OIS A bt
i OO L A AETH T, 334 BLOY
. v 4 AT B BRI Ex bh 3, 19654
) ¥ LUV 1966 EOFFERENL Dich o fop, EREER
. DIANT 1964 ST I L THFIUB ED7e ki b 7o e

0 A —

0 10 2 3 4 5 & 4 "

B 16 HRFHHRORK (1964 4)
PR BNII, .
DECH T T €0 d NS ORE L EPEFEERBA
COBEARLEFIT DT EL TH B,

27,

ZHUTAY 4 M AR Y 4 v R B dic—H
FHLic:= 4733840 v ¥4 ellicfckLizg
&, BB EPRBREN YA T3 D CRERN T hE
B Ui 7ed Tl b 5 i,
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40f

38

»
#H ® A B
FeLTewaa s OREEEREEFRKE OBK

X1. EHERREY » M E0EERR

EERER Sy M EIh*vFFeoaangkl
OERIC L » THERDCHEREL, ToRRv4 v 20
[F] 8 & il r, 1960 SEJBHR S SR AE BB e L
Ty v 4 (B—5) OFEEREY BV CERLT
fe -1,

A. HBRERHER
L RRHBELTHE
FERER Y « 71 = (BHK—5) vHEERD L L,

s 10

FANa, Sy H4e (EBRK—BDELE), THY A7 Y,
PR, VY EsER IS LR OM b ORERELTT
feots, EHEDOE<F5enaan~g BIEY BEFAE
AP UREC 20 ARRE L, REREY R T 42
BRI Ldte, fRBBR MG 52 B JET
LD CAEREY 28 (225, 243) et 2/ cE
XTI - 12,

2. EERER
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2 I

£26 M oB M R B
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. IX .14 98 X +25 _ E A 4 2—1
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* EEEE — BRI

PEDFERIbAA a3, Yr 4z, 2V/F5, b

T hBLIUT Y A2 FNFH UL, BREDORE Y

HHICET ERDO T ELTH B,

a. & A& o EPIERL EXD L GREB L.

b. v #4 % HANLCERLAERFRORB YA L
F

c. = V¥ 7 EEREL, BREMEYELL, &

PR <, BRIEERETRR
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e. THY A 7Y FRIEFENZHDTEMNL, I
EavNE e EE L,
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B. #EREEAR
1. EBMEEIUHE
BEREMDIATER £5H Y » 114 = (BR—%) T

HD B, BRLICESIL o xrayvaFave
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Y7 HA (D tatula), b= b, VI RFTHHTABL
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TERERBRICIER 1o, BARRRERY + 7 4 =R HE
FE L, #EL8 [ 183 Afimote.,

2. REBRE

10 B 5 QB SHEBEN BN TE L, SR ERT LR
KO LB,

® 2T B N #® B
B K vmAyay| ay v ad v v N4 E
YaFavt|l aywv7 | N glaua [N f .
%W S B A m WY | R
SertE (BH—2) 2 2% 21 1—1 22 2—1 2—1

¥ OEEEYE — REYE
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L3 L, FEeedamiLri,

b, avsaFaverrerr: TR,

JREIE Tk b - 7oh%, iR
BB AEL, B L<Eh By R L,

d. b= b HEERIC L0 LEFEE TS -
Too &K ITIEEEDGRAR L, TR ASHRIEG & e - 12,

e. YrH4E: FFEETH- 7,

LA b o> RSB s & OV 8 K 3Bic & b 1960 44
MIREMICRE LoD » 74 = (BH—2) OEEHy
4 v 21X aster yellows virus & x b b,

7ol K (1955), KE; - 4 (1956, a,b) izaw v
T, RE-HBEE197, a) 127 Fav ey 7 ¥ HA e,
FRRED (1957, ) ikF7v=v¥s, #HY%, b+
7=2FV U, FHAY T E M aster yellows virus
CRINDIEXHMEL, KE - HIE (1957, a) (L2 3
ABELVF RAEHEY A v RDREEY CHEZ L2
Wi, HE XIV Wk Th b= FEEFMN 2 <2
DHRBHEDE D&, A4 35052 LM
T3,

c. N. glauca:

X1l BRESERRBRSESSUZOEDICR
| ETBEBRERENO VA LRICDOT

NESREHBFFERS S L UL ORI RET 5%
DEFRER LR TRFEDOWRE 7 4 v 2 DRE 41T
oot 1962 FIIRRY & SLIREAF I & f
RESERFERE L 40, R—oE#ly Av«

BER LT » 1o HRBRORBOFEHOBE LT
AT, 1963 FEITER B OREFOFHEOBEIRE
FHTFiy, BFEDO 9 4 v 2 ORE Y IERT S
ST o fo, Tods 1963 4EITIT ¥ v H 4 ® OEER
FERD b D Aove b OFE % B\ TEBRE 17 - 7,
A. EBMHEEIUEZR

1. XRERHE

a. TEr5tEY

HEHRESS 3 X 0N D FIvC Rtk 3 5 Mt v Bt L
7S, SEEETh LR VR LT S EAIBA Lz g o,
B DML L& 5\ (2B OMIED B\ RS L
T DREED Ve - 1o 2 LT & » TEEROHFEH T
i Te27cb o, b EEEOEREYE A -1
KA Lic, TOREROEREDC L o8EYD
3oL Lichy, ThbBREY ORI VI Zic
RLIZELTH B,

b. EEIEY
BEREYIRER CEE, #I12om i 1~3ABHE
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c. EEHH

AR THLOBIRBBOMAT+~H7Lnax
WNALAREL, =/ FIHDNLT AV 2 s 4w HNT
REOFEABE LI, BELBdbhi-HoIl X g
b L7cshiia B re,

2. EBF*E

F= 47 ewaand ORBERECIREEY Y 1K
TORE R A HEAREE il = — 2 % - IR A o
S, LHRIZ O3 D d % fit- TRBOAB 4 10 TEH
BTN, TYFIHBETAY X 74 FICERD
FHRIREROI, L OB B\ IR BT H, B
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o, EREB L OREBCBHT L EARETH -
2/ 99U, aYHA, Ve H4 e EOREIHEITE
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HEENDH D, BRERITTHR T TREYFT b D
BB SRR 1 A AUEEFC4 AR NT
LI BENENOEFERT T b Db - 1o, B
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% (OB LGO D L Bbhd) wFilh £ U
L OHH - 1oy, BT EEENEEMENT 12,

B. RE#ER

1962 5 45 L OV 1963 O EEFE R A FR % & %28,29
DI ELTH D FBRBEPOFEIIRD =& TH o7z,

1. v #4 = (BH—E)

THEDRR, NNEERO L~ L) RRbR, &
I EOATODLZ LD D, ERCHFERDLE
RERELET S,

2. t=1t (@HE—B)

TR, EXCREEHV DL LN B, BPE
ROV DL HEI R L, HOBETC#EET S,

3. VISR THHL

FEICBL UL LOGBEL, NENEAT S, L¥I
ERERHCEE L EbHD, BT R ELDH
Bo HEWIM O LINEREET 5,

A4 TaAVAIY

BERL, NNEADCHFENRET S, B0
WHUALLENL, HOoROECEE TS,

5. TV¥y

TEHERS L, EREE T, BERE( LR
LB, Bz—HECBRL, EEL, DIVWAHOEY

D, LECHEXFETIENH 5,

6. aREZR

THIEE L, SRS TRURE AN EREY
BT52bbbhb, EXCEVRETLIZELDD,
OB ET 5,

7. =nsNA N0

EERBL, FELEET D, EROOIEYELET
BLLABDHJEEEETHETHRYDOARELET S,

8. =F=FVvVY

Lr@aE A ERT,

9 =vvvr )

Wh UL GREL, Bl FEYET S,
Hird LSERT 5,

10. #%av+7va

FEHEREL, ZI0bUs LLMRT S, IMHBOR
BULEYET S,

11. + Y — (Fordhook)

A EE Cleh o1z,

Te R RITPIRRERR & v 44 =R BMEE Licd DXEE
#% (FUKUSHI et al. (1955), @+t (1955), f@k - 00k
(1959), E e (1951, 53) ORIVEIREREY & FIEED
R U, BRI LA E ORI B R Ly,
ZhLERERYF Y v A =B IO = ML OB
LY ANREEETLONS » &b HENITHDBH, FHE
YEbLINPFCHE LD DOEL, Ed vy #4ED
Wtk fE Solanum acaule, S. antipoviczii, S. demissum
BAEERR CHRTERNSE S v 4 v XORENTZah -
foDT, W2 EIE 29 0BEB e, Lo Tl DBEE
HEHORY, HRE»S AR (FE LTV FIE
FERIVANVZRE IV Y v 4 e KAEKEY A v R) OF
ExRABI, ThbbiEL - U (1959), Hedb (1951,
53), KE; (1954), KE; - 41 (1956, a, b), HALISKY 5
(1958), Kk (1960), #EH & (1960, b, 62, a), K& « iBAE
(1962, a, b, 64) LIV HE R D XIILXIVEI D Y+
AERKBBROA VR L/ FIFEBIRYA VI ER X
HEERBEY OB E T T ERDO LD, 1o
LY+ ¥4 = ORBILER T,

1. b = }

U A4 TSR A 02 EHEANRR L, D
BRGCHBUBLL, HRIIRPERHTL, BiXkELED
WO SR OB EAEACHETS,
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#£28 0 m W B (19624
» o | Ewnpam %ﬁ#%&%%}; e =] = %: = iﬁ 77 % IR i@ P oA fg%fiﬁ
R A o Rt it s ; : ; 7 7/’ 2L /7\;* SR
' (A [(E) | (B) | (8)| 7 A | viiFv|lay|AalxH] + | He %EL

= v ¥ v | 8A2H|22|60|54]35|1-1}1-1}31|1-1|1-1|1-1|1-1]|1-1]|1-0|AYV

* v o+ v » | 8PB9F [22]60|28|52(33|33|33)1-1|1-1}1-1]1-1|1-0}|1-0|AYV
= v ¥ 5 | 8595 |22|60|47(35|3-3|1-1}1-0|1-1|3-2|1-1|1-1|1-1|1-0|AYV
= "% % = | 88108 2160|4750 | 1-1|1-13-2f1-1[1-1|1-1!1-1]1-0|1-0 | AYV

B = | 8810 [21|61]42] 9|1-1]1-1|832|1-1|2-0|1-1|1-1|1-01-1|AYV
v (% w”‘% ;ﬁ) £ | 8g10F |21 (60|47 |35(1-1]1-1131|1-1 1-1|1-1|1-0]1-0 | 1-0 | PWBV
ok - » | 8510F | 21|67 (36| 8|1-1|1-1|31|1-1]1-1|1-1|1-0(1-0]1-0|AYV

b ~ | 8AIlQ | 20|60 |47 |48 | 1-11-1|3-1|1-1|1-1|1-1|1-1|1-0]1-1|AYV
A4 - ¥ — | 8puIp|10}64113] 1{10]1-1}1-0|1-0]1-0}1-0110(1-0{1-0 | R m
<~ 7 v v v | 84145 18|60 (39|43 |3-3(3-3|1-1|1-1[3-2|1-1]1-1|1-0]1-0]|AYV
~ 7 v v 8F170 | 1062 (34| 711-1|1-1{31|1-1[1-0|1-1]|1-1|1-0|1-0 | AYV
YYymsz=vy | $A21F | 18|60 (39|35 |33|1-1|3-2|1-1|1-0{1-1|2-1|1-1|1-0]AYV
YYHicz=vey | §F21F | 1057|2517 |1-1{1-1|1-1|1-1}1-0|1-1]1-1| 1-1 | 1-0 | AYV
F v 7 v o~x [8RA2IA |16 60|41 |12 1-1]22|1-1|1-1|1-0|1-1|1-0]1-0 | 1-0 | 7R gy
=vavrive | §A2F 18603928 1-1|1-1{3-1|1-1|1-1[1-0|1-0|1-0|1-1 | AYV
* v i Zex | 8821 (18l60(390 22l 1-1l101-1{1-1|1-111-0]1-0]1-0]1-1|AYV
Txs %V ey | 8721 |16 60 41| 3]1-0|1-1|1-1|1-1|1-0|1-0|1-0|1-0|1-0| R &g
© 4 £ 4 v | 8A21F | 1860|3926 |1-0(2-1|1-1|1-1{1-0|1-0]1-1|1-0|1-0 | AYV
2w oy 4 | 8H21H [18160(39|30|1-1|22|1-1|1-1]1-1|1-1|1-1]1-0]1-0|AYV
¥ v & v o | 87248 [20]46]16 |35 1-0 ) 1-x| 1-x| 1-1 | 1-1 | 1-x| 1-1 | 1-1 | 1-1 | AYV
= A = A | 8H248 [ 203816 32| 1-1|1-1|1-1|1-1|1-0 | 1-x| 1-1 | 1-0 | 1-0 | &% B
v (% 5@”‘% }ﬁ) * | 8H25R [ 164019 82 | 1-1 [1-1 | 1-1 | 1-1 [ 1-1 | 1-1 [ 1-0 | 1-] | 1-x| PWBV
» - | 8A25H [ 2005211523 | 1-1}1-1|1-1|1-1{1-1|1-1|1-1]|1-%|1-x|AYV
Yo Sx7yxAk | 9A3H | 350 4[24[1-0]1-0|1-1{1-1|1-1|1-0]|1-1|1-0] 1-x| AYV
AYV: aster yellows virus, PWBV: potato witches’ broom virus, X : %

EEROBEAMIC 7 D AT BB B, EHE R
TE#R s X O O T BAR Lo B A e T 5, s
DOYELRE L HFERPREAEL, WML,
D S DI FERDE 2 LA B 1 dih D BIER R T,

2 TAVAIH

e 4 BRIEBY AR BB B L
SROFIERET B, — B HEEDOIEMLMR < Hixfib
Bt5,

T/ EIEER AR SREL, RO HE LY
AT 5, BRI US LLENL, Kohoific s
T %, :

3. VIONRTHHAE

Py A RKRBIRY A LR FBEAE Uy,

T/ FIFEERy AV FEERR L, IMYOEAH
b, FHEOEMIMC, MRT2, Bl b/NEE
WERHEETE, BRESE X EHCEE FA &0
%D,

TVHEI, aRETRALETRAHIA VR L B5LD
TORDLAY, TOMOBEEY T b E
THL5THSL, kel —, F+av+Fyaidx
VEIEEKEY AV 2R DRI DI LD
DTH 5,

LU DB B DM 9 4 v 21 L DIEMOER
L LI LTEEYMZ A &, BRESS LUE0REM
R4 A B OEFERROBIR Y 4 v 23z v/
FIEFRIANZITHAS EEZ DN,
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*29 # W R B (1963 %)
J;%B%&é%ﬁﬁia%ﬁﬁkﬁ‘ =y |77 %-ﬁ —e? V7 mb S ? 24 %%ﬂgﬁ,ﬁ
e i fa 4 A H AT % it R z ? ti L3 f;" < |demi| ¥ ’Ul’ A
AP 7o xwloaltalza] v e ] || (gR)
/+ﬁ4%(%ﬂ—%)9ﬂ451020?§ 1|22 1-1]211-1[33]1-1]1-x AYV
Sry4 e (BHK—2)|986H|10/35| » | 26|22 1-1|1-1]|1-1 |11 1-1 AYV
SerAE (fabh—2) |[9A6H 10|43 | » |37 3-3]|1-1|2-1|1-1 |11 3-x AYV
AT (BH—2)|9A6H 104 | » [29)2-2]1-1 (22|11 |21 2-x% AYV
S A (BH—2)|9A6R]10]37|» 35])1-1|1-1 221122 1-17 AYV
CerfE (BH—2)|9A6810]32]| » 2133|2222 ]1-1]22 1-X AYV
Sw#AE (raxyy)|9B6A]10]15| » | 8]2-2|1-1]2-1]1-1]22 1-x AYV
CrHAE (raxoy) 9601038 » | 26]33|1-1]22 3-3 1-X AYV
i ~ ! 989m| 101301 » 128 )22 11121 11|22 1-x AYV
Fa4 oy 7 ¥ s |9F9R[10(46] » | 24|33 1-1]1-1 1-1 1-x AYV
= s v v vy |9A9H[10 43! » 19|22 | 1-1]|1-1 1-1 1-0 AYV
k = + 9R9H] 7145 » 30|22 11|22 2-2 AYV
DA A N A 9 A10H 18| » 5/2-211-11-1 1-1 1-x AYV
= v ¥ » |9F10R[10]15{ » |11 1-1] 2-1 1-1 2-17 1-x| AYV
AYV: aster yellows virus, X: ¥5%
. £30 B A # ®
XIIL. YOINRRTYHFOD v HA EREESHE -
HBROY v T4 EXRMERICHT BRIG g; ’F& > fﬂjz T
I~7l~l7#_ﬁ*l~/+ﬁffa’:
MEIREFCIL Y » A4 B BPFEERHE Vv 4 =K ¥ BE IS WE
BFPRAL, EbicET AT e n At > T e 2 072 o

NERDL, COFHETY v+ #4 2 LTEBES AR

DR A AT BN, MO T OROWEEtliou L, ¥ 74 X FKMBRIEREE Ure,
LDPBN, VI NRT Y H A (Petunia) (3 aster ye- B. REREEE
llows virus CE X5 o A A CERC B ~<7-n3, EEE L

FRBIE Y 4 v 2R IND 0T X BITHEDND BT
DICERATIc ot YINATHH AN+ H4 K
FERY 4 v c@E RO 23, D (1951, 53)
L OfEL - PO (1959) 12 X » TIRE SR TV 505 X
DILFEBH T 5 D& L,

A. EREE

EEREE 1.

1966 426 4 10 A, RIDHESHERBER—S 23 E L
THE bM<, YINFTHHARIV Vv 44 2 (&
H—%) R (B AT - 7o, AR 80~100 AH]
DBE A FTT o 1ehsY 7 753 T 5 7 FCRIRND D
nlikmatoe, — AT EBIVY v H4 T128~45 1
TREAE UeAd, b= P TS VGESE Y22 AL,
R OVE Do BRI BIRICE SIS DR AR

DAV RGIENY & LT RIIBRER Y v 4 = (1
H—5) ¥ L0 aster yellows virus FEfE F = F &L
foo 1966 6 22 H~29 A ¥ C8HME =7 #7735
& VHIEE BRI S, HB6H29A~7 2T HE
T2 HMY 7 ATy A A LT L, S5
BEIILDZELTH D,

RERE 2.

FRRD Y 4 v 2 G2 HGCT H27T A X DT
o fc, FEERERIIFE S IR LI,

RERSE 3.

RIVEREI Y « 71 = (BHR—8) & 91 v 2B E
e L, T2THT 7736 %BATCY I 82T HY
FFEE L, AEBRITI966ES8 F12H I Y {7 -
7o FHIIFERZ DL TH B,
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<~ 1 6R2HA~ 6 A29H ~
(aster yvellows 6 529H 20 78278 3 2 1 9 H 8 H &%
L virus ) (8 A1) (298 1)
e E - - = . .
(Fpws) B L 20 " k3 2 0
<+ 7AA~ P,
ter yell 8R4H 35 > 10 2 1 9A%HE%E
, <as eii};isows> (O ) DT F G
e HAE — =
R A &+ 35 ® L 10~13 3 0
* AL R
£32 & # & F R B
- T - . _ e ]
= k| varx WET | BERY mEmm | g, KL B 3
E 5| siny . woom | mE ) om W | ml 77T ey WO F
5 8 A12H ~ 8 A31H ~ AN A
3 | x4z 8A31E 50 9A5H 10 2 0o LTeEwxoc
(RARAE gopm) (6 BT) AR
_ 9RTH~ 9 A10H ,m 5 _
4 Aok (fggwi 15 JASATE 2 2 0 A -
* AWML ERK
HEEEYL 1L A 15 2 THE T e» 1o,
KBRS 4. A. EBHELBSTCHZE

EERE3 LRI LTIATHI D ITie 1o, fEEE
FREFTIEL TH D,

LAED&EREABET 5 & aster yellows virus {3 7
NATHHATIEI DB, ¥+ H4 e RPEIHEY 4 v
LY I NEZTHHA BRI CEEZTIVLSTH
Bo SO EITBBICRET B  OFERERRD v
AV AKRBTHEE, BhHleFinh tieb L Bbh
B P21, T ONATANA R E T AT Em g ans
4 DEFERBIE D < ERBE LR THhve H O AT
T %,

X1V, fLEAFCRELICPR MERT
—VSVDEHERICOOT

1957, 58 4EFLIRATILHRE R EFTMEBIZ b = R X
V=v oy OEERNPBEL, ChHOFERY 1 v 2D
PR ERDEE -7, TR TIIDHEEY L A
TEREELDLCF L5 w3 25412 L% HYE
YRR AT oo, TokHERBE LTy v 411 =K
BRamE e LR AT - 72,

1. mRiEYEZORER

a. b2 bMEFER

HRREL, LECPLIRMOLHO DL, 2B LL
EHT 5,

b. VU VEER

B3 L O & L CERENEHOOLEL, £ ¥
CIERNDULIRNA Z E2B 5, BIXEET S,

2. fEREE

sl R RV e, BRI 10 ALL EIEFE Lich oD
% 3 h LU EREA T 7o, Tal—HD b DI DT
VB R T - T

3. mEEE

EHOFwF5eazant el BHAEH (30
X 30%50 cm) A CERRBZ T/ > 1,

4. EHEHEY

WERPERE Tl 4 /v 2, <N & x5 a (Nicotiana rusti-
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VMR R I D 4oy 2 SR Ty H AN
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fBLo (1955) 1o L ARl s mETH 5,
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FT XTI En3agERGCTTE - - EREEEITE
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a. MY MEEEB
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INART L > THEERB AT -7, BRIEI O
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3 b < b FE KK R EE R
WORHE | AR gomow oy L0 BB mmmirmn | g
6A6E~6H25 = v ¥ v 4 40 6 A28~ 1 (8 A16H %)
6 H240~7 A15A " 2 30 7HIBA~ » 1 (107 6 H%¥5%)
6HI6HE~6A25H = v ¥ 7 4 40 673258~ » 3 (8 AL5ARM)
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2HBHBINTH S, PBIREHEFERMEES TIX 1959 4
FCRERBUREL LU > T BE RN AR T
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RS RTORiFM L Y » 4 2 5T & A SRR
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BHFRORE v 4 v LTI, R DR
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TR D TH

aster yellows virus
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55,
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mOWTHEMRB A T/ > 724 25, aster yellows
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10, EARBEB LU+ £ I enaanga RO
7r o P EERERRERTIL Y 2 N & T ¥ H AL aster yellows
virus IR IR LS TH D,

u.ﬂmmﬁK%ELtbvrﬁiwzyny%ﬁ
Fr e bic TV EVEERY AV TRET AL D EE



266

LEE KRR EE Bk B2H

Z Bt

10.

11.

12.

13.

14.

8l B X
BraTTNY, C. 1961,

virus de la jaunisse chez Allium ampeloprasm
L. subsp. porrum L. (REGEL). Biol. Plant Acad.
Sci. bohemosl. 3:34-38.

La variabilité du niveau du

. BONDE, R. and Schultz, E. S. 1953. Purple-top

wilt and similar diseases of the potato. Me.
Agr. Exp. Sta. Bull. 511: 1-30.

BRCAK, J. 1962
moci elektronového mikroskopu a prenosem na
differenéni hostitele. Ann. Acad. tchécosl. Agr.
35:89-108 (RAM 41 :538).

CHIYKOWSKI, L. N. 1962. Scaphytopius acutus
(SAY), a newly discovered vector of celery-

Uréovani vira Bramboru po-

infecting aster yellows virus. Canad. Journ. Bot.
40 : 799-801.

Epps, W. M. 1943. Purple-top wilt of potatoes.
Thes. Cornell Univ. 1942 : 363-365 (RAM 24 : 284).
FEDDERSON, H D. 1959.
top wilt in potato crops.
Aust. 62 ;357-360.
FoLsom, D. 1946, Potato vellow-top and un-
Me. Agr. Exp.

Facts about purple
Journ, Dept. Agr. S.

mottled curly dwarf in Maine.
Sta. Bull. 446 ;87-95,
FrRAZIER, N. W. and POSNETTE, A. F. 1958,
Relationships of the strawberry viruses of Eng-
land and California. Hilgardia 27 : 455~-513.
FRAZIER, N. W. and SEVERIN, H. H. P. 1945,
Weed-host range of California aster yellows.
Hilgardia 16 : 621-650.

FREDERIKSEN, R.A. 1962. Studies on the trans-
mission, effect and control of 2 viruses on Linum
usitatissimum L. Diss. Abstr. 22 : 3800-3801
(RAM 42:25).
FREDERIKSEN, R. A. 1964,
flax. Phytopath. 54 : 44-48.
FrREITAG, ]J. H. 1956.
virus infection of squash, pumpkin, and cucum-
ber. Phytopath. 46 : 323-326.

FrREITAG, ]. H. 1958.
with three strains of aster yellows virus in host

Phytopath.

Aster yellows of

Western aster yellows

Cross protection tests

plants and in the aster leafhepper.
48 :393.

FREITAG, J. H. 1962, a.
sion of three strains of aster yellows virus to
barley. Plant Virology: Proc. 5th Conf. Cze-
choslovak Plant Virologists, Prague: 136-142,

Leafthopper transmis-

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

29.

28.

29.

FREITAG, J. H. 1962, b. Leafhopper transmis-
sion of Western aster yellows virus to legumes
Phytopath. 52 :128-133.
FREITAG, J. H. 1963. Cross protection of three
strains of aster yellows virus in the leafhopper
and in the plant. Neth. J. Plant Path. 69:215.
FREITAG, J. H. 1964
suppression among three strains of aster yellows
Virology. 24 : 401-403.

FrEITAG, J. H, ALDRICH, T. M. and DRAKE, R.
M. 1962.

yellows virus to celery.

and solanaceous plants.

Interaction and mutual

virus.

The control of the spread of aster
Overdruk uit de mede-
delingen van de Landbouwhogeschool en de
Opzoekingsstations van de Staat te Gent 1962
DEELXXVIIL: 1047-1052 (RAM 42 : 435).
FREITAG, ]. H. and TOMPKINS, C. M. 1963,
Corkscrew symptoms caused by Western aster
yellows virus on gladiolus. Plant Dis. Reptr.
47 : 617-621.

BEEE 1930, B A TR D= V¥ 7 0% R
B¥ENEZE 5:577-584,

T EE-RATR 1953, ZEHZE & 5 oA B A,
Virus 3:208.

BAE - BRAER 1954 BFFHHEOHAR R
HHEsRR 18 : 146,

FukusHL, T, E. SHIKATA, H. SHIODA, E. SEKI-
YAMA, I, TANAKA, N. OHSHIMA and Y. NISHIO
1955. Insect transmission of potato witches’
broom in Japan. Proc. Japan Acad. 31 :234-236.
Aok S E - VU 7R VY BB - 4 1R AL A7 - BE LB o - e — A
KEBAT-TREEY 1955, e XM BRo st
BERCET L%, b RRFMIBLE 2:52-61.
L EHF - TEVURS 1959, BB R BE o daigt
EBRCETHHE = v vERBLOLK. HE
fR¥R 24 :62.

GEORGE, J. A. and RICHARDSON, J. K. 1957,
Aster yellows on celery in Ontario. Canad.
Journ. Pl. Sci. 37:132-135.

HavLskY, P. M., FREITAG, J. H.,, HoUsTON, B.
R. and MAGIE, A. R. 1958. Occurrence of aster
vellows on clover in California. Plant Dis. Reptr.
42 - 1342-1347.

HOLMES, F. O. 1948. in BREED, R. S., MURRAY,
E. G. D and HITCHENS, A. P; BERGEY’s manual
of determinative bacteriology. 6th ed.
IsHIHARA, T. 19563. Some new genera including
a new species of Japanese Deltocephalidae (He-
miptera). Trans. Shikoku Entom. Soc. 3: 192-
200.



T DA o B e RO A A

BHEEREFHCET MR

(1) 267

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41

42.

43.

44,

45,

46.

AR & 1954,

Mgk 63:266-270.
ISHIHARA, T. 1965. Taxonomic position of so-
Conf.
Relationships hetween Arthropods and Plant-

HAE = = 1 BoMH. Bn%F

me leafhoppers known as virus vectors.

pathogenic viruses under the United States-Japan
scientific cooperation program. 36-46.

ANE— -BLEFDEHRE 1966, v ¥ (=
FEBIE L BERHCRET D D v A e RBEEER
D1 RFEKLE. B 32:310

JENSEN, J. H. and TATE, H. G. 1947, Aster
yellows and its vectors on potatoes in Nebraska.
Phytopath. 37:69-71.

KLINKOWSKI, M. 1958. Pflanzliche Virologie II.
Akademie-Verlag, Berlin: 188-190.

KunNKEL, L. O. 1924.
aster yellows. Phytopath. 14:54.

KUNKEL, L. O. 1925. Insect transmission and
host range of aster yellows. Science 62 :524,
KUNKEL, L.O. 1926, a. Incubation period of aster
vellows in its insect host. Phytopath. 16:67.
KUNKEL, L.O. 1926, b. Studies on aster yellows.
Amer. Journ. Bot. 13:646-705.

KUNKEL, L. O. 1928. Further studies on the
host range of aster yellows. Phytopath. 18 :156.
KUNKEL, L. O. 1930. Transmission of aster ye-
Phytopath. 20:129.
Studies on aster yellows

Insect transmission of

Hows to the tomato (abst.).
KUNKEL, L. O. 1931.
in some new host plants.
Inst. Contrib. 3:85-123.
KUNKEL, L. O. 1932. Celery yellows of Cali-
fornia not identical with aster yellows of New
York. Boyce Thompson Inst. Contrib. 4:4056—
414,

KUNKER, L. Q. 1955. Cross protection between
Adv. Virus Re-

Boyce Thompson

strains of yellows type virus.
search III:251-273.

KUNKEL, L. O. 1957. Acquired immunity from
infection by strains of aster yellows virus in
aster leafhopper. Science 126:1233.
LACHANCE, R. O., DUNCAN, ]J. and CONTURE,
G. R. 1963. Some observations on aster yellows
and its vector. Forty third report of the Quebec
Society for the Protection of Plants. 1961 :19-22
(RAM 43:337),

LARSON, R. H. 1959. Purple top hair sprout and
low soil temperature in relation to secondary or
sprout tuber formation. Amer. potato Journ. 36:
29-31.

47.

48.

49,

50.

51.

52.

53.

o4,

55.

56,

57.

58.

59.

60.

61.

62.

63.

LEAcCH, J.G. and BisHopr, C.F. 1946. Purple-
top wilt (blue stem) of potatoes. W. Va. Agr.
Exp. Sta. Bull. 326:35 (RAM 26:411-412).
Leg, P. E. 1961,
vellows virus and transmission by the six-spotted
leafhopper, Macrosteles fascifrons (STAL). Diss,
Abstr. 22:702 (RAM 41:375).

LipPERT, L. F. 1960. Spindling sprout of potato
tubers associated with a strain of California aster
Amer. Potato Journ. 37:298-305.
LLONG, H.D. 1935. Purple-top disease linked with
hair-sprout tubers.
70 : 314-316.
MAcCLEOD, D. J. 1944, The mosaic types of
viruses affecting potatoes in Canada and Great
Britain. (Doctorate Thesis) University of Cam-
bridge Eng. 1:202-219.

MACLEOD, D. J. 1954. Aster yellows (purple-top)
Amer. Potato Journ. 31:119-128.
MAGIE, R. O. 1963. Report to the Government
of Israel on improvement of bulb and flower
production with special reference to Gladiolus.
Rome, F.A.O. Report 1643 : 33 pp. (RAM 43 :196).
MILBRATH, J. A. and ENGLISH, W.H. 1949. A

Some studies on the aster-

yellows virus.

Iowa State Hort. Soc. Rept.

of potatoes.

late breaking virus disease of potatoes. Phy-
topath. 39 :463-469.
KHEEA- EKRFE®-REFKE 1963 BHEERE

ERCET2FEC T, REEDYH EFLIEY
B, 7 H.

MUNCIE, J. H. 1932. Yellow dwarf and “moron”
diseases of potato in Michigan. Proceed. 18th
Ann. Meeting Potato Assoc. Amer. 1931 : 70-73.
MllRRZ-AINE—-BILE 1963,a.  thikmhw
RETLERPEHRBEYH COVT. B HEHER 28:
306.

APULUKED - SR BAAT - BOL 385 - AR SR - E
1963, b. JHIRAS S & U7 0 B2 317 5 EHRM
OEHFHMMIT OV T. B iEHR 28307,

BAIERE 1955 RHFFHHMOWIE. 7KK 20:
105.

RALERE 1966. =vovoFEEK HEHET 32:
82.

BATH 1967. v+ a4 e FEBRROREBRLT
SVT. HEEFER 33:97.

NoOVAK, J. B. 1959. Priispévek k poznani viréz
cibulové zelening v CSR. Sborn. vys. Skol.
zemed., Praha 1959:287-309 (RAM 41:192),

OGILVIE, L. 1927. Aster yellows in Bermuda.

A disease of many cultivated plants. Agr. Bull.



268

A R 2 TR SO B

B6E H2H

64.
65.

66.

67.

68.
69.
70.
71.
72.

73.

Dept. Agr. Burmuda 6:7-8 (RAM 6:667).
KEESR 1954, v 5 v ¥ (Vicia unijuga AL.
BR) O RIEF. s SR 66:33-35, 1954,
KEGF 1955, b~ PRBAETL EEHYRE
ConT. HARERNERFER 6:74-75.
KEERF 1960. CvHA4 =D v 4 1A BE-
I U RRE. WYY A AF—RRIK L
% . 284-300, BRAETE.

KEEIT-HERA 1956, LB CREETH 20
EEBE A 7 AR OWT. BHER#R 21:32,(a);
e ¥gE R 71:56-66, (b)

KEGEF-BEERR 1957, a BHECRETHIEN
oW, BER#EH 22 :59-60.

KREFT SRR 1957, b, #EH v 1 v ADEKER
Buz o T, B HERER 22:60.

KE BT thEE Bl Heb—8p 1957, c. BHFERAM
B L fboEMUREO K. HiHRH 22:60.
KEET-BAER 1962,a. o+ 7 {1 T WHEEHC
ST, BiERER 27267,

KEEH-BATERE 1962,b. BHRECRETIH Y
A AERE. LR AR 79 58-60.
KEGA-RATRE 1964, v v 71 = HERFC

ST RHESTR 29:25-32,

74.

75.

76.

77.

78.

79.

80.

81.

ORTON, C. R. and HiLL, L. M. 1937. An un-
described potato disease in West Virginia. Journ.
Agr, Res. 55:153-157.

RAYMER, W. B. and AMEN, C. R. 1954, An
association of late-breaking virus in potato with
a phyllody condition in Ladino clover. Phy-
topath. 44:503.

RAYMER, W.B. and MILBRATH, J.A. 1960. The
identity and host relations of the potato late-
breaking virus. Phytopath. 50 :312-319,
RICHARDSON, L. T. and Racrcot, H. N. 1958,
Observations of tuber transmission of aster ye-
llows (purple-top) of potatoes. Plant Disease
Reptr. 42:1039-1042.

ROBINSON, D. B. and CAMPBELL, J, E. 1958.
Observations of purple top of potatoes in Prince
Edward Island. Plant Disease Reptr. 42:337-
338.

SANFORD, G. B. and CLAY, S. B. 1941,
dwarf, an undescribed potato disese in Alberta.
Can. Journ. Res. Sect, C. 19:68-74.

BIIES 1962. ¥ ~#Sevwaa S 0hELRDL
Bk, P& 16 :271-273.

SELF, R. L. 1953.
potato in Wisconsin. Wisconsin Agr. Exp. Sta,
Res. Bull.: 184,

Purple

Purple-top disease of the

82.

83.

84.

85.

86.

87.

88.

89.

90.

9L

29.

93.

94,

95.

96.

SEVERIN, H. H. P. 1929. Yellows disease of
celery, lettuce, and other plants, transmitted by
Cicadula sexnotata (FALL). Hilgardia 3:543-
582.

SEVERIN, H. H. P. 1930. Carrot and parsley
yellows transmitted by the six-spotted leafhopper,
Cicadula sexnotata (FALL). Phytopath. 20 :920-
921.

SEVERIN, H. H. P. 1932.
parsley, and parsnip yellows by Cicadula divisa
UHL. Hilgardia 7 : 163-179.
SEVERIN, H. H. P. 1934, a,
the aster yellows virus from several states.
Hilgardia 8:305-325.
SEVERIN, H. H. P. 1934, b.
California aster and celery-yellows virus by three
Hilgardia 8:339-361.

Infection of perennial

Transmission of carroft,

Experiments with

Transmission of

species of leafhoppers.
SEVERIN, H. H. P. 1942,
Delphiniums by California-aster yellows virus.
Hilgardia 14 :411-430.

SEVERIN, H. H. P. 1947. Newly discovered leaf-
hopper vectors of California aster yellows virus.
Hilgardia 17 :511-519.
SEVERIN, H. H. P, 1948,
fornia aster yellows virus by leafhopper species
in Thamnotettix group. Hilgardia 18:203-216.
SEVERIN, H.H.P. and FREITAG, J. H. 1933. List
of ornamental flowering plants naturally infected

Transmission of Cali-

with curly top or yellows diseases in California.
Pl Dis. Reptr. 17:1-2.

SEVERIN, H. H. P. and FREITAG, ]. H. 1934.
Ornamental flowering plants naturally infected
with curly-top and aster-yellows viruses, Hil-
gardia 8 :233-260.

SEVERIN, H. H. P. and FREITAG, J. H. 1945.
Additional ornamental flowering plants naturally
infected with California aster yellows. Hilgardia
26 : 599-618.

SEVERIN, H. H. P. and Haasis, F. A. 1934,
Transmission of California aster yellows to pota-
to by Cicadula divisa. Hilgardia 8:329-335.
SHARMA, B. B. and SAXENA, B. N. 1959. A
suspected virus disease of potato. Rey, Mycol.

Paris 24:365-367 (RAM 40:611).

Y PHALAT - B B - S EEE 1960, 8. @A
WRICE T BT (B ROV H
25 :234-235,

Y FHEAFT - BT - A E 8 1960, b, s

VORCBET A BEE (R HHEHR 25235,



AE L ULy - e B L R - R B A

BHEREEINCHT B (518 269

97. R -BlILE . S HE 1962,a. D v # 1 T
REVWHCBET IR L &k, His X oEER
B WS 16 274-276.

9B WAL B R 1962,b. o r M 5
WEFERCE T 20 I SmENE s oBE
Wb 16 : 323-325,

99. HEHGALT-BESCBILKE 1963, O H A = RY
EFEFORE O WT. HHEHR 28:306-307.

00. SMITH, F.F. and BRIERLEY, P. 1961. Ornamen-
tal plants as virus reservoirs. J. Econ. Ent. 54
506-508.

01. SmrTH, K. M. 1957. A textbook of plant virus
diseases. 652 pp., Churchill.

02. SMITH, R. E. 1902. Growing China aster. Hatch
Exp. Sta. Massachusetts Agr. Coll. Bull. 79 : 26 pp.

03. Heh— - ERIM-KEET - REERA 1953, B&
HRABEHE ToFERMIC 0T, dLEEARR

# 64:100-112,

104. Hef—fB-KEET-HERR 1951, K&HERXYH
FoOFERMA. HEF®R 16:174.

105, YAMAGUCHI, M., SEGELMAN, G. and LIPPERT,
L. F. 1956. Potato hair sprout disorder of
potatoes causes problems for processors and
seed producers. Amer. Pot. Journ. 33:362.

106. YOUNKIN, S. G. 1943.
potatoes caused by the aster yellows virus.
Phytopath. 33:16; Amer. Potato Journ. 20:
177-183.

Purple-top wilt of

Summary

Potato purple-top wilt has been increasing year
by year in several places in Hokkaido since 1950
and causing reduction {rom 6.8 to 625% of potato
yields. Before 1950, the diseased potato plants show-
ing curling up of the basal parts of the uppermost
leaves, which were tinted with pink, reddish-purple
or pale purple color, and also those showing yellow
or pale purple leaves, were rogued out as Rhizoc-
tonia disease. Many diseased plants showing yellows
symptoms were found in the central parts of
Hokkaido, especially the Iburi and Shiribeshi dis-
tricts. The symptoms of diseased potato plants are
quite similar to those of plants infected with aster
yellows virus, but they are somewhat different owing
to the potato varieties. The initial characteristic
symptoms of diseased potato plants are the yellow-
ing, and rolling-up of the basal parts of leaflets of
young leaves. Sometimes the leaflets are tinted with
a pale reddish color, especially in Irish Cobbler and

Norin No. 1 varieties, and a reddish-purple color in
Benimaru variety, The small tubers increased great-
ly in number in the diseased plants. The tubers
produced by the diseased plants often sprouted as
slender shoots called hair sprouts, and about 3%
of the diseased tubers produced diseased plants.
Reddish-purple aerial tubers are often produced in
the leaf axils. The causal virus of these diseases
is considered to be aster yellows virus, and the
vector of the disease is a leafhopper, Scleroracus
Sflavopictus (ISHIHARA), which is captured abundantly
where the disease is prevailing. The insect appears
twice in a year; the beginning of May and then
the end of July or beginning of August. The eggs
were often observed inside of the stems and on the
surface of the leaves of red clover plants, and also
on Erigeron annuus plants.

Many potato plants were infected with the virus
about one month later when the peak of the insect
population was recognized at the end of June in the
potato fields. The insect develops wings about one
month after hatching. The insects were captured
abundantly around the Iburi Seed Potato Foundation

‘Farm in Hokkaido and it was found that these

insects were confirmed to be infected with aster
yellows virus in the ratio of 6.9%. Potato plants
infected with purple-top wilt were found scattered
throughout the field, but it was recognized that
there was a tendency for more diseased plants to
occur in the southern parts of the potato field, where
the vectors were captured abundantly. There are
many diseased plants showing symptoms around the
Foundation Farm near the town of Hayakita. These
include aster, cosmos, calendula, pepper, tomato,
petunia, red clover, carro:, Cucumis melo var. ma-
kuwa, and others. The diseased plants were 29
species and one variety belonging to 9 families. It
is considered that the biennial and perennial plants
of these diseased plants are the source of the disease.
In a pasture located very close to the Iburi Potato
Foundation Farm where many wild plants showing
vellows symptoms and the numerous vectors were
found, many species of plants were sown or trans-
planted during three years, in order to know the
natural infection in the pasture. Sixteen species and
one variety belonging to 4 families were infected in
the experimental plots in the pasture. In all there
were 31 species and one variety belonging to 9 fami-

lies which were infected with the virus. In order
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to determine the causal virus of these diseased plants
around the Foundation Farm, inoculation experiments
were performed by the leafhopper by using the test
plants ; aster, cosmos, carrot, red clover, Vinca rosea,
Nicotiana rustica, petunia, Phlox drummondii, toma-
to, potato, wild species of potato and celery, in 1962
and 1963,

mostly aster yellows virus, but in some cases the

It was found that the causal virus is

causal virus was uncertain, because the symptoms
did not appear for several months or the inoculated
plants died during the experiment. It was recognized
that tomato and carrot yellows found in Sapporo
were also infected with aster yellows virus. It is
considered that the causal virus of diseased potatoes
and other plants found in Hokkaido is very close
to the California aster yellows virus, since it infects

the potato plant and since the symptoms of other
diseased plants are quite similar to that of the strain
of aster yellows virus, but further experiments will
be needed to confirm the results obtained there.
There are many allied viruses in the world, such as
the strains of aster yellows virus in America and
also the European yellows type viruses; stolbur
virus, parastolbur virus, metastolbur virus, tomato
big bud virus, clover phyllody virus, clover dwarf
virus, Crimean yellows virus, strawberry green petal
virus, cranberry false-blossom virus, potato witches’
broom -virus, British clover witches’ broom virus,
European aster yellows virus. Experiments must
be conducted to compare the virus in Hokkaido to
the other viruses mentioned above.
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