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On the witches’ broom diseases of sweet potato and
leguminous plants in the Ryukyu Islands

DAIKI MURAYAMA
(Faculty of Agriculture, Hokkaido University)
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17. =+ 7 B Compositae 13 15
18. 4 ESE = Gramineae 4 5

5t 18 47 54

BARRECREINILOD5 Y, V<4 = RKHH
RIEBRINALDIIY Y4 R8I Ty L e Bt
Thh, v AERABRCINDLLDEEA R, 599
4, VITA, TVFY, AVFY, Vasby, T
X, F4ay, "TINIRIOTE Yy CH D,
BRRB I, vy~ e KPR vy 4, THA

A, AATFFE, TYNRTHHA, =F=5FV 9,
- AERBER Xy 3 4, V¥,

7Y, E¥ /= FV ORIy =FYIREILS5 DD
o EREB R (B, 1964, 1965; £1L, 1964), EE
IFITE I AANANT AR IS A 2 vIT TR
% 5072 & wRdt (#HBih),

RRECR AR CRAET 5 RMEEREY G+ 5
L 18R AT BOAMEL D, FifE(1964) L OB E DR
B, WHBCIXY Y ~ 4 e KARBER L 0= A ERH
BIRO 2DV A v 2FHWHFET D 2 ERHASL M -
fet, SO RFIBEEEREY S BB 28D v 4 0 272
FXBh, FRUEDY A V22 L 55 0OMIEHD
Mic@ichlie b b B 5, ¥V <4 = REPBEOHH
FiRAOHRC DN TITE 2 DI D D5 H (SUMMERS,
1951 [, 1951; P4, 1951), (AR 4% RWMK
OFEFELHL NI Y, TRHI D TORENEL &
W LN D LEZ B D, /NE (1960, 1961) 12
AR, Ty hedBHENEA VY ORFERL, )
B 0T Tl = D RENRD BT 2 LA IBRT
Wh, ¥V A 2 RPBEBIIELEO & BB il
%kbt%@&%k%h{u@ HHIT 1963 4E 3 A 5

AELAAPRERE RIS TR E LT

%/77f®%@ﬁmhmwwma&H~®ERQEL
TWwWaBY 7=+ (KREEM) #RR LI, CORFLEE
GEBIOHFNR, 5 CIEERCIRETLED S
ETHotz, BBHELVEE, B2 RLLY I 2D
RFHRLFARICRS 2 LN TE L, ZOMFIIIIbI
FARBIVT v e A DRPBEFLFETL L0 &
THh -7z ThbDfEHIE NOUR (1962) = %5 Sudan
@ Khartoum i\ THE+T 5V 5 <4, 7TX+,
Crotalaria saltiana, Rhynchosia menmonia it & O <
ABMES, E= 9 Y, e v s = F YV U EDE 7 FHEY,
Abutilon figarianum, Hibiscus ternifoliolus, Sida alba
REDT A AFHEHOR B ER EBHGL ) L &
BOTHELULTEY, AV FAYT (Vv T)DF v A&
4 OFIERR (THUNG and HADIWIDJAJA, 1951) %
Bl Kb, RO FBICHEES 2 RNEFHCB S
2D TikienbH 5, 7e3s JOHNSTON (1961) (k4 ~
Frv7 (#9 vEfH=av¥=F) Cyrv<12KH
BIRoFET 5 EBbh b LM UET 5,

aIXRER, B

IIl. ¥Y7AEXAEBORH

AB O HBITE~IUTERD L TH B, KK
DRFET I e RIBEEER 2 R T 5 DN L, MO



U e sT sy <4 e XPRMHEE ~ A FERPEHR 20T 85

O oV B BT 5, BRILE B L
& L5, &Pl 100 5, ERBCSCTHEETH -
Too M L D EFIARAELYER LY, ERAYET
2D0H5H, BERE—MCENLTAEAND D, O
F L AOBOLNRAERER AR L, MEERE RSN
LD LRDB T, TEFORRL (virescence) AR
PORBIZR bR, I HEILERRROBCHRICED
bBhic, MEXZHDUNET, & ECHEBALNE
WEELH o1, —BICARIT Y — Uikl (REAIKE
REEE LTS ER~— v EHAR, =B, EE
PHAEFE <~ VLB D) TRIRAESD LS, Y
— H iy (RIRE RS & T 5H8) Tt H
MR LI L, SETIEFED b DIXRLNIR -1
2%, FERED 5\ il 100 B CIIERSE L L 5 TH
st AR TRBLNDIEIF DL (virescence) & B\ T
e 3L (phyllody) 1% yellows type @ ¥ 4 v ZJF T X
DL A CH B (aster yellows, clover phyl-
lody, strawberry green petal disease 7¢ &), AFRDORE
IREIBONDRE S oS, HICHIESTS 2 Lkl
HThHDH,

. & #& &8

AR FEE LRI E LTI934E2 A K & C
DHDOTH->T, —EILFEFE8 A F CRELHRIT /b D
Thb,

A, HEEZE ([nsect transmission)

1. EBRVWHEBIURE

U4 v R L DGR FER DS E R L OREE
RAETDHD, ThDITEAE I a NI X - TER
IhBDT, aa~IHC ) 5EREThRE Lz,

¥V 24 T RMEIRE I CRRFEEY Y < 1 2 &
BLO 7 ABMEY (B> v » v 4) RAEREL S T
T o A EHAREL, RRECHEDR - TRR
AR T (RER Y 2 % iU CHRA TRER S 1),

HEH Lz a N ZRDOZELTH B,

a) IFIvHLFaAsS

(Nesophrosyne orientalis (MATSUMURA, 1914))

b) =& 3% 3aarnd

(Inemadara oryzae (MATSUMURA, 1902))
c) /uI¥s4FEYIanNg

(Exitianus capicola (STAL, 1855))
d) 7AXFvaarg

(Stragania mundus (UHLER, 1896))
e) exaanNtDlF

(Chlorita sp.)

7t BREBACOWCCRFRE OB R T B,

D DR A EECEEC Ao, Bk D
HEc X -1,

a) EHEBE (40X 40X 50 cm) AT E4E O RKIDER
Ry Y <4 =, ey v~<4e, v AMEY, 7 v
Aenid (BE), £4aviclvART, thicaa
54 F R Ui,

b) IR~IRSFSHCRMERBERY Y <4 2%
%, €=M TROBEMAEE, MRy
Mz, SEERC T~ &R Cflif A »SE 3 a1 %
B U,

c) S EEENE AN, T~ 2RO OfEE D
SEBFEK L O D3 ant o, ZOBERE, BR
VAP I 3 5 32 I /e A

KIVBIRBRY v ~ 4 =3 FE & LCHREEE A, ~
A BRI HIB OB T & A 1o, BEY Y < 4 IR
KRREABRBRFOET (MERFE) 2BELIb 0, %
WK XD Gk S 1o 100 5 O s X UTHREREEZE
BB B TR O b OB 5B A ZIT B L,

2. BEHORM

a) v kA (Arachis hypogaea L.) (1E3FfE)

BRAREIT M MR L, MVEEr4dT, #E
T 5,

b) &4 X (Glycine max MERR) (7 # & 27)

BRROFER L OB L 0 ET 5L E D T
T, WEFA#%ET D, (L8R3l (phylledy) 35,

c) 7 R+ (Phaseolus angularis (WILLD) W. F.

WIGHT) (R )

FAREZEAEREETH S,

d) Y a2 v (Ph vidissimus TEN) (SHERH)

PR LI NER AU, TERBET 5,

e) 4 v# v (Ph. vulgaris L.) ()

TEBROEIT L CIRE L,

1)y =z vY (Pisum sativum L) (R, ~v

1 )

{EFDERAL, (virescence) M EE DT BHE TH 5,
BRROLEBr#ET L L03b 5,

g) v 3<% 2 (Vicia faba L.} (FAFERBH)

B LIt & GBBRES bR, Elkb 5
VIO AT HIRRIE LT 5, WD
ELLROND, HILOPEMEL, BIEWL OB
THET 5,

h) &4 a v (Raphanus sativus L. var. macropodus

MAKINO) (i FARIR)

PR RO, WIHET S,



86

BERERLRALLE H6% H1H

£33 1riwHIaasdg
E OB R | EER A B OHR B 2 461 441 e
% % BERE | & % | o HHifa 4 P iy Bk i %
1a 126884 16 21[ 7y H e A 1 1 B K SA 28 %W
. MHHEL00% (MK L v 535)
rrw4e 30 {m,mﬁ%lﬁk,mﬁm
v 5 = 2 3 3 2R158 ~ 3 A10H %5
4 EN 2 2 A +
2b 124128 111 23~24R v oy v 2 2 o 20 2 HRR
7 X 2 2 7 i
Y s 7 b+ 1 1 2 B15H #%
5y H kA 3 3 4 A21A ~4 A28H &5
. B2l 148 9%, i#EE100
vrwg4E 201 Rk o b R
d 1+ v » v 1 1 3 B16B &H
3b 12H 200 150 16~22H o E
oy oh A 2 2 4 B140 55
W0AMEERB L » T,
#4 2 v 3 3 e
+ v o= A ® 1 0 MO H
Y 5 = 2 1 1 2 B15H 55
4b 128 22A 217 d =¥ rv S ’ it B i +
M~208 4 0 o 2 2 : Bl k
7 2 2 |Gl +
& Py 2 2 382 48 %%
$ Y o= E 3 0 TR L4k, WEM2#%
Y 5 = A 1 1 3 A228 #45%
ES Koy 2 2 3 A4 HRF
5b 127221 238 14~20§ ’ B
L4 v oy v 1 1 2 158 RiK
& A FS 1 1 3 B268 %%
7y h e 3 2 4 15, 281 345
G v o= A4 x 1 0 HWOF ¥
v 5 = 2 1 1 ) 2 150 %5
6P 128 26R 153 27H gt & &
= v F v 1 1 i} *+
I oy h A 1 1 4 A128 5
+ v v A % 1 0 HWOE %
v 5 = 1 1 B 2 A15H &
7b 128 26R 147 27H #E &
= v ¥ ¥ 1 1 A =
Sy oh kA 1 1 4 H208 J 5




Ml WRCsG 53y v 1 TRMERE < A FRARFRC LT

§ % wwnn |8 B 2ER] wwwes BER munns| w
G+ v = A 1 0 2] i3]
v 3 = 4 2 2 2 150 5%
8¢ 1A48 28f 21/ = v F v 1 1 7 E 5 & E
X A4 X 2 2 3 R281 R
5 oy oA 1 1 4 A298 #/
LA (S 1 0 B O =
9%  1A5H & g P70 s
& A x 1 0
Z oy h A 1 0
+ Y w4 1 0 iz} il
VAR A 2 2 3A4HAER
we  1asm s wm o O N7 L b, 2ALEEN
£ 4 = 3 3 3A4ARK
oz s b 1 1 3 B16H RR
5y Hh A 1 1 4 H298 %%
Y 2 A E 1 0 <3 i8]
v 3 o~ 4 1 1 3 B10H %9%
= v ¥ v 1 1 2 7248 5%
11e 1A5H 37t 31[ PR . ) BB 3 H20H S
£ 14 = 3 3 3 A10H 5%
5y Hh kA 1 1 4 A150 &5
H Y v A E 1 0 s ]
v 5 = 2 2 2 3 A241 R
e 1pra s owm 0 N bl e "ok
£ 4 X 4 4 3 A318 %K
Yy a s by 2 2 3 A24H %
5 9 A A 1 1 4 290 3255
A B 1 0 lied ]
qa 5 = & 1 1 3 A248 5
13b 1 418K 41 23~338 = v ¥ ¥ 1 1 g3 G
E A R 3 3 &) it
5y A 1 1 4 B29H &5
e A G = 1 0 st i3}
v o5 = A 1 1 3 A138 &%
v agse % mesmn T 7 7L py MRS
£ 4 X 2 2 3 B13H %H
Yyoaz b 1 1 A -
5y h kA 1 1 4 A29H #&95




88 EERFRERIARLE $£6% H15

EI £ e R | HER O B ™ %
ﬁ :C'?L %@E E’ m ﬁ ﬁ'w:lﬁiﬂ %&Eﬁﬁ%% ﬁﬁ%?& ﬁﬁ%%{ Eﬂiﬁﬁéﬁﬂ %
o vy =q2 20 AR Lk, 9EE 1k
d v 5 = =z 1 1 . 3 Bl6H 4%
b 23~ EE =
15 1 H18R 50 23~33\ .Y oy L X g 7 R N
£ 4 X 2 2 A I
v o= A E 2 0 TR 1 B, FEAE 1
Y 3 = 4 1 1 3 A27H3m
. d = v r v 1 1 - | +
160 1 A19R 64 99_39R 4 x 3 5 #Et & S
Yy a2z b v 1 1 7 =
7y A 1 1 4 A290 #&5H
+ Vw4 ® 2 0 TR L ¥k, EAE LK
g 7 7 v 4 2 2 3 H2TH %R
17b 1 4198 50 22~32H = v ¥ w 1 1 i B il +
4 X 4 4 A I
5y h kg 1 1 4 230 %R
v o< A E 1 0 e iz
= v ¥y 1 1 _ 3 A168 &5
1 1 522 12f 26 2 g
8 2z 2 H £ 4 X 1 1 G . Gl it
A A 1 1 4 A208 &5
+ Y w4 E 3 0 Jar L #k, EA 2%
Vo5 = A 2 2 3 B19H #7455
19¢ 1 §25H 26f 400 = v ¥ ¥ 1 1 st B 3 H261 &5
2 4 z 2 2 [7) E
5y h kA 1 0
+ v w4 E 9 0 MR LR, i 8tk
Y 5 = A 1 1 3 A10H 3%
4 v ¥ v 1 1 - 3 A23H F#5
20¢ 2 A10R 30f 28H &
A 7 X #F 3 3 # B 3 A30M &%
& A x 1 1 G| E
oy Hh e 1 1 58 2 HRK
+ Vo4 8 0 MR LBk, =AETH
21e 2 A16H 32f 22H = v F v 1 ot & 3 A23H %
£ 4 X 2 2 477 BHRK
Y =A% 7 0 [z TR
ENE 1 1 4 A 138 &5
22¢ 2 200 13f¢ 250 T Ed 3 3 5 B 4 5138 ~29H 4%
£ 4 = 2 2 4 A290 %55
rv_Afeard 5 0 FE 5 H

a: SHERIC A EMCIE, b: BRAFHDPCHE (RAEKYy v ~1 =22 815), ¢: LR~1 RS54kt
ARTPTHRE (RBHK Y =4 22 &), d: —HMoRvBcs o3, e: vy~ 232M8H 18 T
BRErfde, f:divsoxhrdo,



89

il Wl sT 24y 4 T RMBERE ~ A FERBWEFR >0 T
FK4 X5 =a 2 4g
# 5| FOIR L p k| merm | FERDE ey BREEE 8%
S 1 0 RN
Y5 = A 1 0
1a 12 26H 30 27H |E -
ES F 74 1 0
T oy A A 1 0
R G 1 0 [CRGaE
" VR 1 0 B K
2 125298 5 241 ~ - L 0 EA
7 v H oz A 1 ]
+ v v A % 1 0 i} i
A A 1 0
3a 15188 17 298 = v K » 1 0 o B
S = 1 0
5 v H e A 1 0
¥ Y = [ E 1 0 i3 i}
Yy 3 = A 1 0
e 1220 2b 261 = v ¥ v 1 0 g § g
x 1 2y 1 0
7 oy B A 1 0
a: 1R~1IRLG~ERCHE L cEHCHE (RFEKy v <4 =% &),
b: EBM2XIbk%d>27,
£ swixzA4Fevaa sy
£ B lpe | # m . # omlE
F 5| FUAR g ko omrem | BFEMRE hepaippe BRERLDOE %
ja 124 8 H 1 Bwxc Y 5 = A 2 0 B oE N
B ® 1 0
% 128200 11 Fmzc rotE N
VAR B 1 0
v o= A = 1 0 HEE
Yy o5 = A 1 0
3a 12/ 26H 17 W E T [FE e R =
= v ¥ v 1 0
3 v H A 1 0
W+ Y o= 4 % 1 0 [
X Yy 3 = # 1 0 B o A
4a 125290 5 FmET . Y r 1 0 A
5w o h A 1 0




R RFRENALEE H6% H15

% R Bow| o @ % M %
& 5| BUAR ln g | mrmm | BMERE gy BRESE W
R A 1 0 i ]
Vo5 = x 1 0
58 1 /4188 51  JwgT = Koo 1 0 # M B
ra A A 1 0
5 v A kA 1 0
ES Foo 1 0
68 2 A10H 2b 26H A4 v ¥ v 1 0 & OB

a: 1 R~1R5 iz ol B,
b: EERRSXDRE 527,

*£6 7AXFvaz g

a4 1 1 0 3
1 129128 10 23H T gy TR

Vo5 = A 1 0

Y o< 4 % 1 HOEE
2a 125208 30 328 Vo3 = 4 1 0 B % %

E F 1 0

LA 1 0 B HE
3 1282280 21 308 77T ! 0 g

ES KoY 1 0 B

5 v Ah e g 1 0

2 s S (I ] 1 0 Jire] i

vz A 1 0
s 1 518H 25 290 = v ¥ ¥ 1 0 ;o o5

Fd A Y 1 0

7 v Hh A 1 0

R S G 1 0 iR il

V3 = A 1 0
58 1 /521R 4b 20H =~ v F v 1 0 # EF B

i A & 1 0

7 v A A 1 0

+ v o= A 1 i 7

2 B 4 1
68 2 310H 4b 27H L

2

o o o o
H
ﬂﬂ
iy




91

M MR RT34 Y~ EXMARMH & < A \ERABIFIZ >0 T
£ B goR| 2 @ W R , '
% % | #AAR lm a&‘ i | FEEBE ey RBORER W
LD I G 1 0 iz i
7a 2 A13A 8 238 vy A 1 0 % e
E3 Py 1 0
R A 1 0 iic} 5]
Vo5 A 1 0
82 2 16§ 50 228 F#oE &
= v ¥ v 1 0
& 1 = 2 0
a: 5~FEITHEx - HIT S,
b: EREI LLODOHK 5 >T,
c: METOWEPYIVELLYH,
T evizzM01lHE
£ B , BoR| B W # MR % ,
& 5| FEAR wow gyt | FEEBE lgpwiape BRAER W F
vy 5 % A 2 0
12 128 8H 12 21H B oA #
7 v h A 1 0
A 1 0
28 128128 121 244 = 1 0 i &
¥y = b 1 4] .
31 1 1 & 100 &
3e 124200 196 H *f 7 = oo B v
108 £ 4 = v 3
v v w4 o 1 0 HOEE
4b 12A22A8 225 30H vy 3 = x 1 0 7 B
E= v F 74 1 0
Y o= f 1 0 W T E
b 127922 259 30 77T ! 0 A =
5 Az2H H = Koo 1 0 !
5 v h kA 1 0
v v v A4 2 0 HHEE
b 6 190 27 77T 2 0 (il =
6 128260 H .y ¢ ) 0 3
5 v h A 1 0
PR - 1 0 HEHE
. Y5 = A 1 0 B oE N
7b 127298 26 248 = v ¥ ow 1 0 Ea -
7 v h kA 1 0
a: SMskiciix oMY KSR,
b: 1R~1RSJHRICH - Y& (RARKY Y ~1 X&),
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3. HEREOER

AEBROHERARRTHEEI~BTOI LR
AT

PEDFERLIVETIFIv&7aaxgs L
BWEEe AR (v A, v Y, A VY Y, TR
£, FA4X, Yas by, Tuohed) BIPLFAa K
TEOET (FEAL (virescence) ¥s X UFE(L (phyllody)) %
LUMROEBAENED BRI, L Ly Y <4 € 52Kf
1 AR FRERE & Bbh s OB b, 52 AAREE
AR Lie L AR AR EEEC CRE PO b
DEFFELTECBHEET, 12 720 RicEE L T2
Al BCHEES LELonBobhi, TihbbiEd
% 56 B HTH 51 OBLEET CIIHAHOET 5
ORP UL BGCE S ThHY, 524 1 A L EREHE
LB, BREE T T LT 1oy 3Ry, 52
KA 26 &, FHREK L 0 5 s X iR 100 5
(AAALI VEFE) 2AIBLTH 1, Tl Vg
e B A SELFER Lish o7,

=z Z5aaN4, 7083 v 74 FEII AN, THX
£33N, BIOE 433401 GOV =
4, = AR YOS A 3 v ERIRI B -1,

DNV o aanNnt FOMDaaNs T2 3D
FEERRVTIR - oD RIR s o 1o,

DEDEERMG, 317473 angik~ A BHEl
KIVK A 3 ORFPFFEHEATH2, #Y <4 2F
JRIRE 52X L5 THDH, v4F3aass4, sn

v V4 FEYIAN,, TAXFvaan4IB8L0te
AaantOLEIY <4 %, v ARSIV 4
2 v DFRIFRIE LN Lish » o, Bk 1963454 A
CHEMCEY, s u< &5 3 a4 (Nesophrosyne
ryukyuensis ISHTHARA) %, 4 ¥ < 4 =& KIJHIR OB
BlHTHD, I+3eg7aangit= A EHRAERD
BAREBRTHB E L (1963, 1964),

B. H7&RIEH (Sap transmission)

— iz yellows B D v 4 v ZIRITHRIEE E D T
H#TH %, sugar beet yellows TlriEfEED > HEMERT
FEAEE L7 b, BEEICEBERIAE S Lk - THIREE
HEAETRE & 76 - 7= (KASSANIS, 1949), BRERTR 2t
ZEARIERT (1954~ 1957) (LRI Ty v < 4 = KIBR
YV A4 BILHIDRAE LIRSS I 1o,
INE (1960) LRI/ Y Y 74 TR IVUF VY, LD
MO T, vV ~vA =, TYHHAILEIEHD
BT - T RIRGRD b e o 1o,

BELY Y < 4 2 RFABROHIREEL AR, B4
WOFEE TN,

1. RBHRBRUAE

PERELHE CHRE L KREEROE LWy v =
4 % (WREE) ORI, B OBT N
WDH DR LOEREFTBO LD TEH - 1o, BEITIIE
iz ERE Y — # (0.05%) L HEREE v — & (0.2%) ¥ L
TR Uiz a BV, RS carborundum (400
mesh) % .5 b 2nit7z,

®8 W W OB H

T

= MY - % Hbh R — &
B %4 My & (& B £) i3 |5 | R OR
EYH R I EY BRI EY R B R
Z 7 OB ¥ v ¥ v 3 0
5 = ¥ eV mF Yy 8 0 10 0
Vb4 (BAELUEFE 8 0 8
775+ S~ 7y 4 (REER 0 8
# = v (R E 4 0 8 0
5 v h e A4 (FE K B 4 0 4 0
~ s g & 4 X A7 F e ) 2 0 1 0
= v §F 2 0 2 0
V5 = & 11 0 8 0
A 3 v B YUY FRAIV 8 0 8 0
F¥avFs bvE =F=F VY 5 0 5 0
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HE Y - ¥ HhR MY — &
2 % oy % B O’ &) R R W E OB R WK
MYy R mY R B R YK
vy o~ 4 E (H 5 0 5 0
e L+ B
7SR e A 5 0 2 0
Py s o (AR 0 0
vEAFRYYaFay YT HHE 0 0
t = R G/ NI ) 12 0 12 0
+ A #® % - 2 (White Burley) 10 0 10 0
Nicotiana glauca "5 0 5 0
VYRR T A A 10 0 12 0
Physalis floridana 5 0 2 0
vy B * 4 v 5 0 6 0
= v ¥ 7 10 0 10
¥ 7 H Yo ¥ s (A
bv 723V y (Y XrAvV)
4 F =1 Fyoew o2y (B 202, 227) g 4 0 5 0
2. RERBHR SNADPEREA LT MCEWEEB ARG b= HIT aster

F8IWRT I LK, LR 22 B 24 1 1 AR ORI
B LY, BEYRLAEDIRD bR -1,
C. ##EARIES (Transmission by grafting)

¥ v 4 e RIARURITEIE: (HIE, 1949~1950; 538
B, 1961) BB L0 (INE, 1960, 1961, 5378, 1961)
X -TH -5, HEIRER, RE, REEOEHTRE
LT, B KREERRY Y <4 €, ~nTervFst,
FrvnNAenFt, 7025 0¥, F4a3viglEH
BRI -1, REOHEYM CRERIESETH -
2%, RO ECHERETICEEL TS LD LEE0H
h, #9914 ARNES LEBOMR LI L H -7,
FEELTH <4 ® (29K), v5<4 42:K), = F
v (39K), 4y BK), FAX(TRK), v Hh+d
(115), ~=erfr 1K) #H, ZhbORER
DRI Licy v < 4 LI RBEFER 520, &
DAY 21 A 19 ADFFE L7 (2 R EERET #),
TR RFBIREIR S v S e v H A B I~z e
FhY Y T4 BRBECEES, Ry Y42 A TEN
H AV ESE, e h RIS EEeT, & &
CHEEAD LR LA LD LRD B RN, BRYEHE
X/chh o1, aster yellows TIXFRY 72 2 TH H 4%
PR E L, 4+ = MOV EBE T D BCE v
EL, BIEATDBHRT, aster yellows BIFE< v/ &

vellows virus 235 2-72 L2340 B h Ty 5 (KUN-
KEL, 1930, 1931), ¥ + # 4 = KH#HE + L OHEER T
b, RBWEBMCERERE Thbi T 5 (@fb,
1953 ; K- HETE, 1956; K21, 1962, 1964),

D. TEFIEZ (Seed transmission)

Y e ER\ERE < ABRABERE R B v 4
WAL D ZEDRBEBNTE - HBETIL, RERBIZ<
AETRRBEROBETERER TH D, /NE (1960, 1961)
ERBERER 1 2 v O/TF X ) DRI £ 1021 # i
DUTHEL, BREELTDID T,

T 19624812 412, 20, 223 X524 B, FHE
TRIGBIRMER 7 » H &4 (FERME L hEFEL L 0%
RENTHEEL, BFROBEXR, Thbs v n

%®9 XABKREIKT » » A1 OB F SRR

S E ] BRI | RIFRE | RRRE
125128 250 187 0
12A 20 6 4 0
128228 40 25 0
12240 98 46 0
= 394 262 0
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£ AIBHRICE SR TR O BFENE b TN - 1,

O, 7 v h A ORABRIETERI L,
21, TekEHED (1965) IXKMBIRERY ¥ <41 €%
ICFaTHHAIETFERLY LA X |RELT
W,

E. SRBOSEE

BRI X AR Y A v RIFOEHFIRRED Y 4 v 29
THEIRTVWDEH, Vv HAEDIAVATFE QIS
SROBZC X U TR BRA BTV D (KASSANIS,
1950 ; &=, 1951 ; ROZENDAAL, 1951 ; ROLAND, 1952 ;
THUNG, 1952 ; THIRUMALACHAR, 1954 ; FERNOW >,
1962),

LA UMBREA G /e B3 E, Bk R A<
BB EREDBRNEL KB I ENRDOR T D,
HAMID and LOCKE (1961), L. & (1962), H=3% (1963),
POFT S (1965) 13 R 7 2 WETREE & AR & D&
X o THEDOEE A Ve L TUIEBEROERY AT,
#+ b v+ CER(LF (stunting disease) DEFHITIRE L
 E B 2T 7o T B (LEE and LIU, 19615 3%
B, 1963), ¥ ¥ < 4 €0 internal cork (MARTIN, 1962)
45 L 0" black rot, dry rot & Java black rot (DAINES
5, 1962) D¥EIRC B EV B 7o, MARTIN (1962)
A, v w4 =L, RSO X 0 SR ABC
X BREE DR, 65°C, 1RFRMMEN Y Y < 4 =K
OIS EV D T & TH D, 7] (1951) 1T New
Guinea [TFE L TWRDHKEEE LT, ¥V <=4 X
R Ly v =4 =9 4 A 2FEARHFCH -
TRIEHHEELRIT L TE - 722, REORGME X
> CTHRBRAED L 5 TH- L EWME LT 5,

HENRGAE L b RFEEN DI EIRT B
BELBI X - TAROWBREAIETH 20 E RN
DA E LT,

1. EBHHELUAR

BLBIZRAWEOMHE 100 58 LU BEFEEY, B
I EA B L ORI B ED b O TRIITRMS S -
7ot MBoMEL SKABE-Tkh, & HIEmEl
~2HDHDTH -7, FiL100~200g, /NT 50~100 g
TH/NLS0 g AT DS DTH B,

BARLER L SR — BB S e D & D (K, 1963) %
[ L, B iTAR% (B0X50X 15 cm) o b = ~
WEBNCS DK ETE L, BEXHESI ST LI,
40°C, 10 B LA EAIRX 0 4 O ETR B ERBIR 2 A
H, BPRFECRE VMBS IR e —h— k& F Lo
O AN TREYR -7, A 3~5 A BICHERE

®10 ELMRoME LR

BE w5 owm ‘?@ﬁ&”gﬂmmﬁ\a@e%ﬁ %
C) WAL
2 w20 21 0
2 A13 13 0
4 w20 21 0
38 4 il 100 5 N 13 12 1
6 20 21 0
6 "N 13 13 0
8 w20 20 0
8 AN 15 15 0
2 10 10 0
2 7 10 9 1
4 =] 10 10 0
0 4 Vo 100 52 AN 10 10 0
6 H 10 8 2
6 N 10 8 2
8 10 7 3
8 A0 55
2 & 10 6 4
2 N 10 8 2
4 2] 10 6 4
4 AN 10 7 3
6 10 10 0
12 ik 100 =
6 N 10 6 4
8 20 16 4
8 N 200 155
10 10 10 0
10 A 8 8 0
2 #1005 5
2 A 10 10 0
4 s 10 5 5
4 A 10 4 6
45 iR 100 &
6 10 8 2
6 AN 10 4 6
8 w10 7 3
8 AN 10 6 4
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RARORE

B

S BFEIRE

58

w o L & Oy

10
10
10

I

h
AN

Ny N W - o

10

[e)]

o O O O O o o O

60

[o <IN« < B¢ - e e I N - R R )

i3 7N

[SL =TS L B e B S S L L B

o O O O o o O oo o ~ N

40

10H

145

20H

255

150~200 g
100~150 g
50~100 g
50g LIF
150~200 g
100~150 g
50~100 g
50g LUF
150~200 g
100~150 g
50~100 g
50 g AR
200 ¢ DL |-
150~200 g
100~150 g
50~100¢g
50 g LAF

(o2 S S L A2 2 B B %) B ) B S ) B &) B &2 B &) B ) B |

S O O O O 0 O o o0 0 o N KH O O+

WREYFE LI D,

YRR RBE LTHRBELBEYE, DT,

SEREBOMBSICIEEL, &= — VEBERE T - e,

2. EEHER

%10, 11 RTTELTH A,

LAFOER LD, BERCE FTERAE oM S
A HBE 38°C, 2~8 ML CliFEFT ks JiE T EE
1TE -1 DB e o foe 40°C Trki#E 100 Fix
2~ 4 BRIV IR R I BB s o 1o 6~ B B
SUE TR RFEENTD b, —HEFEE T2k
A cLEENRE b, 42°C L ETHRE &<
B E, AEBHMARLLDIRE, FlohE LD NE
DFHRIFICIEENGRD BT, 56°C ks L0 58°C, 6
LA 7 UM 60°C, 4RI BB IR AEF LD
DT o T, FEEZEILIPAE 100 5 L b ERCH 3 51
PHPnTe 58X 5 Th 5, Mk b EiResT2
P ICEDOH D LY, Tr T4 ETHHBbR T3S
(HAMID and LOCKE, 1961 ; Pk}, 1965; # D),

55°C, 2~4 Eef]H %\ ik 60°C, 2 BRI LL EOBE
AL, Y <A = s h OFEX 52 H L5 T
H 5B,

R AT 72 » 7oA E BRI 2 8« RS
& BRI — R BRI D b 0% <
FRENLET LS EE L bR, ERCkT 55
THEFBL, AN X AEHBH HWEB LB TS LS
H3f 12, 45°C, 6 Rpfilds L 0% 8 BRIz 149D
B LI Bbh 3 L 0rRDd bR, IHiIcHER
PLETH B, L L 40°C, 10~25 B (ERAEN
O b DIXFEER DY Ik - T hS, FBELALOETT
RFENED BRI, AEBC SV TELEOMR TLHE
HENRX D TEN -1, ZHITBBORENEHY, RikE
TORFINGE, BER ORI, b It DROPIEY
B ENKRECBAGRAETALDEELLNDA, AE
BCIREEEAOR S Tlem o T (B = — BB
I50bULLWER) &, HEROBRMRCEKHAD
LONEEFR T b T ORERTIR VN ER
bhb, AFOBERCH LT EFRIBORRLRES
REPCTHZEPNBET, RROMCHEETHEN
HRMAE, Zofliz o> nTHHENLEL Bbh b, 7t
B, L0 - JIH REE) CXbEVr 4 = HEOM
(R) BEC R TBRRBRERG T2 L X » TR
HEx B LB LKL ﬁ’)ﬁ‘é ZEREBI LI E S,

V. B B &

MERCIE Y Y < 4 T KRR & < A HRIYURD 21
WOFKREIRNFET B - EAPLAC T » 123, S8
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DO L O X LITKIVEIR Y 4 v 20T 5 S5
N\, %Y <4 = RFBPIF ORI OV Cids e b B
M BE L DALY » TIRE ST b, HERBUF, 31
ERABBOIRED S LB fTieon TE 228, RS
BV EHDFEL S RETHINO—@%ili-Tkbh, %
DRI E LD THRECH 5, TOEANCIIE A H D0
ROENERSDOTHAHH (KL, 1962; HIH, 1964),

1. BOFEFNRBLEH T &,

HREWE, BRHE TR HOFHNEETH DL, B
ORFHIBIZERTH VY, BEFTHEHIEHDL T
Vo TRHEMSCHICHREMARDTNDH, 11D
RIS D EFRHEEOHIIBREN VB LA LS
WD LEZ HhB, MEOBRIIEIIEL, vV <4
=DEFM, BIEHPIC X - TR SN ER 2~3 7 A
2 TH DD THBIEE CLEHFCEREL QB D58
B\, BT IS R OG- OO EFAT0h
RN EAKRERFREELZOR A, Flofinioit
CH A S OEREOE L 10D 2 & A EHOTHITAT
et WEBHTH 5,

2. BHIARES X 5Tl &,

HEFIROHIL X D THEMT, ZDOROIHRDOE
HEAVBUB LD T, Lo LAKOBRRIAE &
W B HUR LRtk oI REETH b, T
RO S & 2 A TIREROER Y LT 5,

3. FEEAR R,

ORGSR 7 o DI B REE L O\ GEE
Wbtced, BYORMNE LD TR, & DDICHER
ERBBIEINT 5,

4. FEM2VEET, FEEETLC L

TR Tl —SEh iR - 7R B b Ic B A b ty, 20D
FosbifE < DR RBED B T WL DY A Eh S
Z M,

5. FEFEATATIE L Ty,

BRI A R R FRA AT i bh T, E
EIEX W OFE & T 5B ERRA OB T
78\,

6. VrURCOREARERICHEML2DH S

&,

KRR L B4 Y =4 TDWH U5 LWGBUR & 1E%f
SICY b Y F CLBREIEY L LT, TRBRICFEMHO
BT EM D, T ORISR Y R
TED, PRy v < 4 TR U Tk
e » TE TV 5,

R ETH DB, KFEOPRE D ORENTHINR D

25, A BRI LABAE, koK EL I HESES
NETHH5,

1 JUEI & feis i o R & HeRg

B, i ds X O— Rk D X 5 it 5,

)E%E[ﬁ]’—»‘%iﬁlﬁ@l -

~%§@]

TichbRaMLEERBERE T, BEN)
B EFRBEDIEEL D 24T 70\, FRBEEFOYy Y w4 20D
WEX T o7&, BEERO[OBTR L1175, B
BCiE L VECESYBE, EHPRE & bk
AR LLETHA I,

TR Y + WA 2FEERBROID, 777 4y DK
B & Urc R A A B A (ki) 28 L Ohhi %
HIFTCHBH, aa~tPRICChERAT2 245
ByxETHH,

HEEERTAERE O b & CEMRC T, FH@L D
O — R B IR LSS L, S roder
& DREEEE % 1F » TN B ORR LI T4 Y = 4
ERHIE L, B FRERES Lo F OB & Hbk oD
b 257705, — il —RERORSREIRL, B
HE L b WAL B, TTREH & D BRI 2477
5, WHROPM Y R BfAS X5 T5, —lT
DRI T, RHEFPHOEZLHETH D, ZOFHIL
B, RIS 3R %,

ORI v < 4 B RV OB X 0 et
DENLDEEZ O THBH, FERIFEREER- RS
W —— WA E E L, FEREEMEERRS
o CBUFTEE CHRE L, FEESTACETTEE 22
R ERR AR E L O X Tl e %
WAGHFRT, TidRL 0 1EE L5, ZhbDERD
TS DOERIRN L VBB T ETHA D,

R H i a' o H — l

2. B Y ORIE

I LIRYR & 7 5 O TR BICRIEMC s, Th
EEEB S S CIEEBTER RS RE L TH D,
—BETLTE AL & 5T D AROERI
BIAE O CHEE O 2RI TR L 7 » T D
ZENELBNDOT, FRBOBUOBKITIL L ITHE
BT o0END L, RBEYBICEIDL TS, HR
Bz i By, HERE LTUERE LS, 22
7o EOPEHIDEL . TBRHICINE LA EIRERRD
R &R HERTNETH D,
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3. KA B

VY = A = KRR OEN BRI L ie o TERDE
B DR HER e R E A S i+ 5, HAER
(7o=&53a,4) OEBLHE Lo TRHEY)
BT 5NETHH 5 FifEh, 1964; Figh, 1965),

4. EHHEREORSE

FIRCXT HEPUERE L 5 TH LA, M
L AHEOBRELLPROLN DS (FHME, 1960),

5 Mo EH

ABRAER TR 5 KE, 1 odcB2E L
EHTH I ENRYITH D, BEFROEF EARIM
Y+5,

6. ARERMEOKRE

ARCBEGEL TN B Sy S A e v F AR EET 5, 7o
kIVHAL, THHA, 23THHE, =5F=F77,
TYNRTHHE, RECbdy o4 e R\EHRY A v 2
25 0% (B, 1964, 1965 a) T, = h bHIHMCTER
B Tle bBRET B, 7ok v e A b KIPHEER
DREGRD, KRIEFERI T T HfEH, 1965),
F B ORIMEG L ED BN (FiE, 1964),

7. RBRPTEBEBOFHE

T RBIFREEA R S h T b ¥, RO
& BBRREE IR EC T BB RRIEER A T, 4
B OHHOTENEEDZTH D,

Ll BBy v <= 4 = KRR OBRIC oV Tk~
B, G—o0 = A FEFRMBIRCOWCH EFE RO Z
EPTR BNELARICENL 5,

1 A RROHKER

IFIYH T 3~ OREHEBRA TS, WRE T
LRIy h A DEEN B UL LV, AT 4RI
INFAaVLBEREDT, £4 2 v AOEFTAL
METH D,

2. RS

3. ASATERHEL OB

< A BHE R L O 4 3 v ORFFREDR A IS &
b, chbost, BlCERREERERTEHD
B d oS, HE s OBRE T s LE NS H, K
FRILw A, £4 a3y, ~nT e, 7LV ODM, T
VES O aRER, ERT7Y), E¥I=FVY, £V
5 w55 (B, 1964, 1965, b),

735 Y h 4 ORFEFRIB TR BD DR
o foy, FOMO = A FOKRMEFFD T LPFEDL
BaHA S, 4 3y ORFGUELHEFERMIRD LR
Tehn o ts (NS, 1960, 1961),

Lk Y = 4 2 RIGESR & = A HRITEH OBk %
WAL, H Y w4 T RMAEIRCONTUL XL RENE
WA &R, R, BVEREOB R, HEk
75 OOV IEIRE DR 7 K DFEDIE A HE T 5 - 23K
YITH 25, FrBEAMNREL U TEREBEREREOT
ExwEHD, SHBOMEEL LTOFUBRYEMT L&
PBRDTEETH D,

VI. ZEBIUER

AL 1962 4 11 B 18 HY 9 196342 F 20 H %
TIHEIC B TIT i - eEREEER L LIt b0 TH D,
WY 1961 SRV LTy 7 ~ 4 ERBEREO HE D
ZLooRREL, FOREKAE 3 a4 BNENT DR
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Summary

In this paper the studies on the witches’ broom
diseases of sweet potato and leguminous plants in the
Ryukyu Islands carried out from November 18, 1962
to February 29, 1963 are reported. The sweet potato
witches’ broom disease was first recognized in Aguni
Island in the Ryukyus in 1947 and subsequently
spread rapidly almost all over the Ryukyu Islands,
causing great damages on the sweet potato produc-
tion. The diseased plants become conspicuously
stunted and show the bushy appearance with vires-
cence of floral organs.

Fifty four species of plants belonging to 18 families
were found to show witches’ broom symptoms in
the Ryukyu Islands. Some of them are affected
with witches’ broom virus of sweet potato and some
with that of leguminous plants. In my experiments
5 species of leafhoppers were used to transmit the
sweet potato witches’ broom virus, but none of them
transmitted the virus. Among them Nesophrosyne
orientalis, on the other hand, easily transmitted the
legume witches’ broom virus to broad bean, pea,
common bean, azuki bean, green gram, soy bean,

peanut and radish plants. The infected plants showed
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the witches’ broom of shoots, phyllody and vires-
cence phenomena of floral organs. The peanut plants
affected with the witches’ broom abundantly occurred
in the Ryukyu Islands and the seeds of these plants
produced healthy seedlings. The juice added with
sodium cyanide or sodium sulfite was inoculated to
24 species belonging to 11 families, but without
success.

The grafting was made between disaesed scions
and healthy stocks. The grafting was successful only
between disaesed and healthy sweet potato plants.
When the scions of disaesed Calystegia soldanella
and Ipomoea pes-caprae plants were grafted to healthy
sweet potato plants or the scions of diseased sweet
potato plants were grafted to healthy Calystegia
soldanella plants, the scions survived for about one
month, but the disaese was not transmitted to healthy
stocks.

The heat therapy of disaesed roots by hot air was
carried out. The germinative power of healthy roots

was reduced, when the temperatures were higher
than 42°C., the time of treatment was long or the
size of the roots was small. They failed to germi-
nate when exposed to 56° or 58°C. for 6 hours or
to 60°C. for 4 hours. When the disaesed roots were
small in size and less vigorous as compared with
healthy ones, they failed to germinate by mild treat-
ment. One of two diseased roots seemed to become
apparently cured when they were exposed to 45°C.
for 6 and 8 hours. But it may be necessary to
confirm the result by additional experiments. It se-
emed most important to prevent the rotting of the
roots in the heat treatment.

For the control of this disaese it is recommended
to establish the sweet potato foundation farms to
secure healthy sweet potatoes for propagation of
healthy vines and roots. Early rouging of diseased
plants, several applications of insecticides and the re-

newal of seed stocks are also recommended.
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