¢ v s v 2R £ 2 O X 5B

N |

BRI B R AR A R

L AN &

19654F 5 A FrRRAEHRREBBBEN TRAILEXE
¥ v v 2 (& Queen of the Blues) OXERELKRD
TAEZRFINWREEONY R LRSI LTS, BERK
FHE & B b Xanthomonas BEZDBEL T, £V
VY ZEFRRERERN TIRRRA L E 2 DR, WA
PRBICEWTHERIN TR PV VY AOEERE
TH52, ZOSBEOEENNE, BE REMLE
PRE LR ¥ v AEBIRICEEW W & A3
AIhic, HFRRCST 5 KRR RLOBRLEMHAED
BRI ONWTIR I &IAKE (1966) BRELLET
ATH DA, ROBREILHEEO R EERERTITD
LERTVWAEY, EERERECSWTINERERSD
e, RECEET 5 2~3 OER, BHzkic
THRMBEBOF AL EXREF LD TLY FLDTHE
T3,

KL —H B I RERERILEERREA
EREERBECHRELYET 5,

II. AXRICEITEIRETLSE

LYy RERRICET 2RO D £ L 5, AR
DB O RN EREMZ TS, £ TIhHOD
NEAHEEL, BRI SREDOBREHRE L, T
LhBLARLCEWT, KRBT L 2AFH1903)
B Yev v OBRUR” LT, TOREHEL 1883 4
KRR, AEREHIh, BcEgaolErE
CERAYRTARETHD LB, RWEMEIZ Pseudo-
monas hyacinthi (WAKKER) E. F. SMITH T® % &8
AL TND, ZDECRIZBHE B &I WAKKER ¥ & O
SMITH 2 BDBIHATH-» T B ACKTE2REDHEREC
DNTRENTWEV, KFE Y ¥V AFERE LT
AL 7Z2HE (1909) O b B 58 WAKKER ¥ L X
SMITH 2 BDBIATH D, DWW TEE (1914) X K%K
M4 4 A TARFURIBERBBC VW IRERI L

LR, X B Gardners’s Chronicle &% 8L T A&
FRT Y)Y RBLCAFBERTEBAL TS, &
DHFEMICONWTOLRRBEDMALLTHITE -
OBV THY, ARBRBLEF2RHRORERICONT
H < bl 0%, fHE (1930, 1931 &
RIRRFEME O R BERCHET W ELRE L, Th
FEACEWTE Y ¥ Y ABERE LT - LE—DOHE
LEZONBR, HREIZI204F108 72 ) H L0
DFLRLDDTH- &, TRAKR (1932) OB d, XKD
HEAREL DN TRABRTE ST, ARy Y20
BIRE L UORY, A8, BB EE2BAL TR
KT &R, ZoiEamh - 1A (1941), FAFE (1949) &
DB BHROXEN OB ATHY, X brEaTT
S HAFFAEYRLESR 2% (1965) WiRATRO B
F (1903), HH (1909) %3IHL T X REENFRER
FLLUTHRELTWS,

— ¥ O ERTIX Moore (1949) #3dE (1931)
%, ELLioTT (1951) ¥ & ¢f Stapp (1961) 25 H H
1914) ZZNFNBIBAL T A ROFHICHEEE DT
WHD, WTFRBIRIMARNZ 1T IR EBD
TH 3,

ULET A AROBA ST 2L HIZWVWITRD
WAKKER® U £ 12SMITH 22 H DB Bz X R L TR,
BRI T BIFEICDOWTIRL A DI, T
CRERE DD HOIRFEE (1914) ORETH 525,
INETHEEOBRIITE - L REFTH B, BRI
BORBLE (1939) 170 [ AEYREETHER]
1% LA 1914 (KIE 34)~1937 48 (FI 12 48)
OBcA S VERLDHA LYY Y X TEHIERRIIN
TW5%, AEHRAREEARNRREE L THRE- TH
B, I HIEF (1950, 1964) RARD BEARICK T 53
HERDOWTREENTH S, TOLICEFRBEKLE
T 5 & LERADOXEIZ VIR BRIV, BAR
Hick T ARRYBRTE, BAICK T 3RETTRIT
S REEZDOBREYTHD, Lichis THABEEZ DS
Bk 5REYREMEOSBEEOENY - TR
BT HARMOBMETH %,



8 MY ERBAEHNRRERS

H5T

. REHADORE

1. REHEBEOSR

FRRAHEBEBN YA THEAINREDN TREZE
YV RRWTFR O ERBORERBLS L AR
T, ERIIBAKKEN LD, XRHLOERGBD,
oo, EPMERMEDKRERLAL, HMETE»DIR
LB U F 23580 bivie, BRNEILE R EATER
BTERRITR - TV, —BBFREENERYE
L, #EBCEAKESRD b (RS,

SRR DRI Y » 1 LS EGER A WV,
AW S X CEFEE»DEAKEE LHSH LD,
HEHELXOBRER L, 30°C IKERL T4 8%, %I
EAEoo=—ORFALHED, LEWKESEL T 1LERE
Wik, BEAOXRSZ DY bofanm=—2R
L, an=—0DRR:BEAREIZ Xanthomonas BED
1EEEZONE R,

2. BENME

AEDY % T4 BLERBEXEMS FICS T 2RBRE
1213iE 5~35°C O®IcH b, 35°C UL TREBLX
WA, 5°C TR1IMHBKCIn=—DHERZE D b h
o FBMEIX 25~30°C THBHA, 25°C OHBELF
LD BRI,

BEHORE T Y » 1 2R AR AR IEEFTNE
{, an=—DRRAiRFCHEALETI, Vx4
EEREBTH I EETT 2032 =—~DORBIRPHE
Vo I FREREEM, U A4 ERERE RS
Hb, SKAPTASON Ef 7z & T3 % & 28 & \», Potato
cylinder FTH IS HBLTIREOAOHEZERT %,

N5 F Uil (1), MRET (=), F3E
B (+), TARAGHR (=) Th-T,

3. &

KB O A /NRITE IS CHZ LR, B
REEXH 2.0X0.6 ¢, RVIAOHELD - L MET
%0, Xanthomonas BEOF I —FK 5 L HER
L7z (RRERD,

4. | B &

Fik: AETY » 74 2LERFEIC 25°C, 48 K
B#HLEZDO LKICHEEAK 20ml 22T~ H
WEEHSBLHWT, RERELLE Y Y Y 2HKR (R

& Edelweiss) Of#o bR OBATHERE L, BE
1319654E 7 A 31 H E i L 30Ek% fl\ic, BRI EER
BB o THERBMHEFL, 1155 BEELFCE Y MR
WL, E=—wnro 2T AR,

R A0S CREERO Z  BNERFAICHE
EERELTNWEZDT, TOBREDWHLLLHLWVbE 5K
WE LA E AT BN O—if% L RS ER
NWERBETTEY, TOHIHHERMEOB K
Lo M RBRIBIRIFEIF R R T 22/25 I RRF &
5o oo 19664E23KIRY BT THIELEER, wihd
BT T, BB 2 RFLEC L BEHSRVD
U3 UL EFLTHEBALYZL TV, s —#
B ICEENBS RS D, O b EREOMILE
() &AW TRFEME 2R L ERERD,.

5. & =
FERTCRRINALERE ¥ v v X OEEHREDK
2 BAYEEL 72 Xanthomonas BEO 1 FZE Lo an
——OERER, MEOKE, RERELOMORERY
WHAe Y vV 2EEREOTBIC I —&T5L &
Yo yRCREMEET A EBHIALZDT, ZZK
¥ v v AEERE Xanthomonas hyacinthi (HASSE)
DOwSON LEEZIN B, KEEXHLO RBICK T 54t
ek OBMELE, DT PO-1 BEEEZ 2ILT 5,

IV. BERKFICEETS2 30EHA

b vV AKIBR L CERTOEECHT HEEOR
RRB ARV, RUEE%TsLLde, BRESIT
RIRICEET S 2~3 OERYHE L,

1. Bemg

a. HRER

Hik: Xanthomonas hyacinthi PQ-1 DY+ 4 €
MARRANEREE 1 ACREK 20ml ZMA TR BREY
S DEERE L, B¥ 2R (R Edelweiss)
EHKT V-V TRERELEOD, BH0EE 14
METAHE, EHSYREVWTENT LHE, £ A
BREE A R )2 BRI B AR5 ik, [
U RS R AN D Hikic & THE L, H#EI
—H01% 196548 7 A 31 HETFEATNICHERE L, — I AET
Lk, #fH1211H 5 ~19Afce =~y AR
DAy MO U RRRI LB L &, 19664 4 F 18H
BRI FFRRATYERL 2,



1968 4£ 2 A

IMIFE: e v YV RAEBEREZORMBK L 22 9

R F 1RO LB AEEEOBH A VLFROH K
TH 100% FLR TNV HEFERL, BEDEET
SEFEEOBHA 46.7%, MANEEORA 2B5%0%
WERLU K,

FROEREBIC L 2FRZFZLAELRRF LY,
BY LFHED IWIII B O f G B s kAL
X BERBES, BRROBEHLIREALHELELTY
B, —BOBFCEERERIZD bR, Thicx
UM B X 2 BRI FBFRESPR L, TIREFE
HICL 2R PR, BIRBRRIFOERL X%’
LTWh, L LAFEEROBARHKFLTLFORD
EBREET, BENDBEL, LEVCAERKLL
TAUMN &Y, BEIEL ik -k, RnlidkiE
DU KBROEIA A U, D bIcik R Ebin e |
TOIRBRED D,

MOHEROBAORRIBB T, EHRWIEE g
TR & 2B - o, L LIITERILIEL 720
CEERBLELL, BOIHIERERL 2 DH5
IR DK LR E 5, MIRSMBIC BRIV SERRE 8]
WU G~ e B — B e RN B 338 BT,

b, EIEERE

FHikr X, hyacinthi PQ-1 DV » H1 1A Rk A H

W1R WRICHT 5mEe L O EEERE

£o 3 Waker BB FRERN RR%
B 2 5 30% 14 46.7%
20 5 25
BRI s 30% 30 100
30 30 100
H & a5 30* 30 100
R 5 20 19 95
B RE XT Y 30 0 0

T H, k1l BEE
B2R EECHTIMES X OCHEBEEER

BRI BRME SURHR RmERR R

9 5T B 20 . 20

100% +
PR 1i-¢ ] 16 16 100 i
2 8K 22 22 100 i
VIRCE RS 10 10 100 H
&5 % Ml 10 10 100 1
SRR TE X 20 0 0 -

DLAL>EEH A8 FRY/25°C R HERBEREELT, vy
VA& (FAFE Edelweiss) OBIERTH O XBEICEREL 2,
BRI EECH L CEED X EEFTHHE, H—K
SYELATEDLERY T - ThHEFET D HE, WK
WKA—RZ YV EABRUMBRERL T T8, AR
CHKZ R - THGE AR S HE, SHRAYERICEL T
TR B HE L v, #RE%IE 25°C OIREIK 48
BHBEWADBE =~y AWK L, KERIZT
NTC 1966 E2 BB - dDTH 5,
BR: F2ROELBDTHD, BEGHRE, BHEEE
BICREKIL 100% 2R LA, ERRA—HE S V&L
Tk %A BREBERBEDIZTFLL, DWTR Y EE
#, 8, YEBOMETH - 72,
HEZEROBARMIL 7~10 BERLLRD bk, &
W AFIRD/PHEAE (B 1~2mm) AEHC FEh, L
EIER L TGO 2 2R b, RHEOK
BB Z L RBICHITT 5, R 2 0 ReBITT 5
L2 B 2 RRELRHET 20080 LO0EMTH 5,
BIRE 1 H CRMEROBHEIIELLERNE LK
D, FEPXLVWCOEL TRBMOBAZMEAEL, 2K
ELTHLWIIHER D (KRB HE),
REHEEOBAOFRRIB RS RS, EEH%R4OA
LT » TX 5 KR OBEEH 1 4R D 7~22 filA
U, LEWCZ ZROBSRICHEITLU AL, #REEL,
EHEOBED X IDCERNEYETHCREDLh -,
ARB CTHEINRBRAROREBBC W TE
BRIFCE S XEORBIC—FKL, ThiEBETROK
Bl -TRDIZ LR RTHDThHD, XEEROBA
ORRMERFEOBE2 AhEERE (v=—rnru 2
M) T7~108H, BEDHAITWABTH - 208, 5l
WCENE L 728 T4 BOECEBEOE ¥~ v R
WCAGHERL /R 15~20 HETh - 2,

2. RELILBEREE

FHik: RBE 2) X hyacinthi PQ-1 O§A R ARE:
HiT 48 FEf/25°C TLAE S8 L2 BRI % 1965
FILH 12 ABEEE LIRS P YD 50ml BEL TX
SIBU, SHI3EHSOm/ ZEMEEL, ¥ rx
BAR (27 Edelweise %X 0% L'Innocence) * ##f {1
7o MAZBEOD DR X UCIRRE A x 2 THER DT
TbDER T, 1966 £ 4 A 18 By LF CRWHE
ZERL I,

(A8 b) 1965 RO BRIBERABRIC W THBE L
RBROA y MCEEYRIERERRYBEL, b



10 My EHRBENRRE

®55

CHICREMIBEORREY 18y F 4D 50ml FEEL
Db, BECHREL XL LOEMICHD TREL,
19664 11 B4 B+ v vz (% Edelweiss) % 4% 45
DEER, FYY 3K, F 30 BRELT

R A OREREIRCRT LR, HHHEM
OB AERCEWRF L RL, BEOBATDS Edel
weiss Tid 10% DRRFE DNz, BHOBHADRK
BRRFEFEL CHEFNEL, HELAORRBRHRDOINE
HTHoToo TORRENSBHETESHEMAT DR AZIRR
CREDELETEZHZ ERHLNATH S,

B b I OWTIR 1967 4E5 A 22 BIRY LFAEAE
HLA, o BRRRIE DN 2, T ORE
NEEHTRROREM THHREROHPORLEZ LW R
Y, RENCTHEEESE 2L, SEOHARRICERS:
THZEREFFTVIOEHEEIND,

WIR LHEER LRIROIR

23 Wk WO BREERE RRERE BRE
EEREE, {Edelweiss 20 2 10%
IR \L'Innocence 10 0 0
B, {Edelweiss 20 10 50
KIREE  LInnocence 10 4 40
3. RELRR

Fik: X. hyacinthi PQ-1 O Y 5 74 445 K5 b
DL AE D EHE (U8 KM, 25°C) 1T 1966 4 7 H25H
REBOKBY 1 HHEGREL O DRENAL, 11
B4 BHEMICHMEL, 19674E4 H 19 HIED LF HE%
EheL i,

BR: BAROLBV TH D, REICL > THRFES

B4R BEEECIIREERR

) b BREERE R FRER
Pink Pearl 27 0 0%
King of the Blues 30 1 3.3
Delft’s Blawu 29 1 3.4
Edelweiss 29 3 10.3
Jan Bos 29 3 10.3
Queen of the Blues 29 9 17.2
Queen of the Pinks 29 6 20.7
Lady Derby 30 7 23.3
Carnegie 29 8 27.6
La Victoire 30 10 33.3

RBrD, 0~33% QD -, TOBRELDEFEDE
PR RTLZ LIZTERND, ISR HR X FRE
PRI ZEICE 5T, TOHEICK D RIROKFIES T
BPHRATHEIENRTEDEELDND,

4., EERBEREFOHRRRER

FHik: £BERO ¥ v v 2 (B Edelweiss) 1CHRE
BOLAL S EREY AV TESS L CEBE—ELRR
XphtpRED LT, BMEBEEIECEEL THRRO
BEEHE~<T,

WR: B5ROELED ThHD, LHIBRERRE AT
by Y RRH - CRIHEESRRICBAL, BERR
DERIC D EBNBPELNTH S,

H5R EERKLRERORIRFR
REERL

gAs BMAR R Eak Aam
4E 4 FO1966.2.15. 20 20 2 (10%)
2 EBEFE 1966.2.15. 20 20 5 (25%)
2 EERER 1966.2.25. 22 22 6 (21%)
=) Bk 1966.4.15. 20 20 6 (30%)
AR — 20 20 0

5. % =

Ed v VARERER Y Y VAR UFERCEAR
REMY DD, HAMORBE L SEBHROM ERcH
BEBT 5 LoRiC 100% BV Rgridd, TEED
BATHEEIL 100% BfL, EERBICHLTHER
BHE D - TS, RIBONEERIZIZEATRAF L
7, RELCHEESEN, ERSEEskh, ‘L
T, DWICREKENR S, RRFELMICE N TEBH
HIcHLNARKIXELTIOMTHD LT HMD,
CRLRIBRERCHETIRFARLEZ DD,

Hi b BB BRI IS KRR ¥ 7oid 2 TIROBE SRR
BT, CORKRESTIRELLTL B TaE.
BADLNB, THIZBRERCHRT SFRREIEG
i TRELEVWD® S 2 KRREORHREND
LRTED, 2BRLEOBAIPEE LICHCI » T
LUALLHATER, EEEBROBALIBRTD
z Lz, BOBAORMLIIBAKCLDRELHD IS
TEHRFRTHIDTHHD,

AIRD 2 KR OB ORI LZE (2 A
DY =—nY AROHEEEO B 47~10R, HF
(4 Baif)) BboB4E 15~20 BRIZE L, 2 K&



1968 4 2 H

MEEE: e ¥ vV AEERE LORIMKIC X 22K 1

BORBITHREIRT Tk 4 H TAEIREN » TL %43,
Bgud o & D e b YR, B2 5L EFE0ABHKGER
FAHVEHESs TWb D EHEIN D,
EETICRB LA YV VA RBEOREKE Lz Ba
— I FR A DT, T DRI FIEDHE D B D Fic
TTCRBOBRSEAIN L DB 588, WIhic
¥ L RAERMBHLEDRCERY AV D & &R AR
DENBIFEHCBIDLBEDOH D ERETHHD
TH Do
ERAECHAOARBOEGORAIRRL, 5
DBATHRLEOTEMOS D Z LW EINE, Ll
EEICRL A I OERBL TRBICEN G R R F -
T IR E R0 - oo HERBIT I W TUIRB O
h BT ORI BRI R > TREE LIS WIR Y, HIRge
BEBOCRRAY AT T LIRIBLEATEVWEEL DR,
P. K. SCHENK DFAME (1966) X b e4 5 V& Tzt
B LW TH B,

V. MMFICKBEH

by v REEIRICE SRR @ M b 5 BE
NERZETEOTHEREBENCES TH B2, 2K
R X AEERORBCITHERBE R 22035 %, &
RO 7o bl 2 BRSO RIRYIHCE g e 2 % T
LCHB AT 5 LERD D, PR HEEIL.L
B ES KEBETHY, FREEREURCKRE LY
WAIRDOEFHTHEE TRARICL 22 FHSAEIZ 2
FERBER DA v RI[IC X DEELER L BT DD

TERBB, TOLIREEERMLY, BHOKRELXE

DD lewicilE O BE R LA,

1. HmmFEOIER

FHik: HiFIE Xanthomonas hyacinthi PQ-1 #i% &
O PQ-2 H (1965 EH A TRE L + ¥ v 2 X b syEg)
% Bz,

RETTHIR Y » T4 XL ERAHEIC 48 BeRY/25°C 1
BUCKEERCABEAEK 5ml 2Nz ToL - LGS
WBEFE R, 0.5, 1.0, 2.0, 3.0, 5.0m! DO}5H,
AI~5HBXICHRALEHL, BKEOEH L7 A
M UINE 2§,

HR: IERB6ERDOEED PQ-1 B Kk L 8 PQ-2
BEOMmMPLILED IMEIX & 1 7,000 5 TH » 72, F2 2
A FBERNCETARIEREKESRBTIEDO L B
2,560 £, WERTIL 640 5% CRELRHT I mT
X7z,

2. REMBOKREEED

a. VIBRMARHRHEEAT A FEERID

HiEk: X hyancinthi PQ-1 BLEERBEREL TR
RIS Y VY ZEQKBREELTD &0, 254
FI7oR2AEDK=T / bORMATTDDOHL, PQ-1EH
IM7E DI RIEE 1~2 il FUEBER IS B -,
WBER: BEEXKDEBY 1wv v BORMH 2 ELE
752 L IR TORICHERLE R D i, KWK 1
BETHHREE AN T TRISRBMETH » 720 K
REAFSCE SRRV RB OB AR O THRIET

BO6R ML TE O N M GR AW

s om oom o #F & WO K
10 100 1,000 2,000 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000
oM # PQ-1 ’ wo W M M M H o+ +r - - =
oM # PQ-2 | LU A S A N
BIR 274 VRIS
- i om % & R &
- 10 20 40 80 160 320 640 1,280 2,560 5,120
X. hyacinthi PQ-1 H# H H H H H +H + + -
X. hyacinthi PQ-2 H# HH H#H H H#H H H + + -

* BMERE PQ-1 EHLILE
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EYOGERRAETRARRSE

H55

EHLEZBND,

b. B{IEmMRY YRHEBERAS S FEERIG
Hik: WHMEETHER %, KTRbLLThk LiE
ST —ERBATLE >t lEE 7514 F 752 ki
1~2 % L, HUMA 10 B A3 T U ORBRE G &
DBFRE TN,

R BOKOLED, BEITFIE S5 ML E/10 cm?
DEFACORICHRCHEL, RHARSHHBEIZC

WOR IR L X 5 A FEHERIT

B (1=o v %D)

BAERIG
1 2 3
+ 7 10 10
+ 3* 0 0
- 0 0 0
E 10 10 10

EABETINTFRS (+) Th o

DOFHECHECHRHTE D 2 LKL,
RHOBEEERTA FERERG

Fik: BREREEND S5ecm 5oL, EHIKC
BOLRMOER, FIR, HEBELOBMBEYHA,
A DOPFBLZ b I Uiz,

R REWRKEOHE RS EE 10, 11 KDL E
DTHD, THRDOLKEREA KRREHEDONTHO
BALRBAYSLERE 2 HIRBREIN, §FL0ES)
BIZRE I o ey 2 ERICHITU BN 3 2%
HOEED, EOrbCBRIEELAVicBAIEE
CZEDED BT 7z, BEIPERIN2EHL
W TREE DRE Y BEU L ER 2 0RET
HEITRELVWEEZDB NS,

s, BAKHDbW TR E - KBRS TRE Y R
TERLWEATH, Kxmz e VRETE
BERIEFERD DR, HRL L TRL2EOKERDH
BWREID & THBLAEDDIOWTHREL R
RIS TH - 7z, A0 B - TR L o BREER 3

C.

BOR HAFEEMEYNDRERL X714 FEERIG

. WK K (0cm?® %b)
AHRES B 4 ¥
5 10 20 25
1 2/6 + 2/5 + 5/5 H 5/5 H 5/5 0/5 —
2 6/6 + 2/5 + 5/5 4 3/5 + 5/5 H 0/5 —
3 6/6 H 4/5 + 5/5 4 5/5 + 5/5 H 0/5 —
4 6/6 H 4/5 5/6 4 5/5 6/6 4 0/5 —
5 3/6 + 6/6 H 5/5 +H 5/5 +H 6/6 0/5 —
B A HE +~+ +~H H +H 1 -
RN BIKIEE B~y VM, SBRERE LRy VM, (4) (=) BEERE
H| 11 £ KRREHMOFE & BEE
B 10 # AGRRBEAOHIE & BESS N, BoR RS
e —— DHAL 5% 155%
3 G
%%%5 o Py . 5em SRR L 05 — 0/5 -
— 5~10  EERELY 55 4+ 55 #
10cm RIS 5/5 + 5/5 H -
~ — FH B LN
L R P IR
~ - : E
15~20 7~10f  5/5 + 5/5 4 15~20 ?%f% j?é 05 = 0/5 =
20~25 KL 0/5 — 0/5 — 20~25 RER L 0/5 — 0/5 —
25~30 izl 0/5 — 0/5 — 25~30 REL L 0/5 — 0/5 —




1968 4£ 2 H

IMEFE : ¥ v Y AEER E TORIMEIC X D2 13

HABTHHEMERL T, %% HDWIIEE
ENDORIMIREMALOBRZDLVA, & ORI
TIPOGRAF (1941) 23 ¥ » 4 EWREHRO MEZHic s
W KR U 7 REFR AR B ORISR L 72 D L MEE T
5HDTH5D,

3. EBREOMEPNEE

B ETRMELXZHCCAT 24> TREIRDKE
EERIMEENEICE BT AEROBHRCRT 51F
HETHD, T TEEMHDEKETEREL, PQ-1 HIE
T aREEEREL I,

FHik: FRRE 10 B, BLIRE I EE HERE
2 BiKE, HREREE LMk, AR 1 BRR, MARE TR
HELU 1K, B 24 BT, BEKD Y » A4
A ARIEHAE D 48 WefE/25°C K2 1 KicAHAH
K 5ml #MAT2L > BBEEHFEEL, BAEK

® 11 £ X. hyacinthi PQ-1

X0 PQ-1 HimFe -+ 2 BERRA I CRERE %
BBl %,

WER: 11 ZEOLEYThHb, REKRIVWTRLE
BEISCEBEREZRBADONT, RV TR
LBDLND, ORI D EBERECMFFHRROD
HREBEELTVWERR T LR TaRvn, imkE
OLH~DOFAHLOEFER AW OLHEEEIND,

4. BEBRENOICH

196645 BFER T ¥ v v xkieRichi a4k
ROFREFEE L EML 2, RAELR DL 10 TETH 16
WX OB TH 46 SO REHRK S X CEUK L FULE
(R34 FEE) KX DEEL KR 43 AR EICEM TR
REWET D EN TR, TRELRT 2T bEM
INTHEERLZE D TXCRSERTH - 72,

BT ML 33 % ST BB vk D SIS

foom & F R & K

X. hyacinthi g O#
B L8 100 200 400 800 1,600 3,200 6,400 12,800
PQ-1 FREa R AR A fHt hils it H#t + + - -
-2 BN E % B RS R T s s 1 H + +H - -
-3a FRIRERT ER i i it H H + - -
-3b ” ” i HH H i H# + - -
-3¢ ” ” Hht Ht H HH’ H# + - -
-3d ” ” s H 1t HH H +H - -
-5a v A ARHET HH Ht Ht H# o H - -
-5b ” ” 1 H H # +H + - -
-5¢ ” ” it i i H#t H# + + -
-10 7 EIRTSEAHH i H hils i HH + - -
-11 ” r iR t H#t i i H# + - -
-12 v PETRIR AR RIS LA it i Hit it 1 + - .
-6a B Rk s il H H # + - -
-6b ” ” Ht Ht it H H + - -
-6¢ ” ” i it 1 H# H# +H + -
-6d ” ” it HH H# H +H + - -
-7a 7 IR BT i Ht i i H + - -
-7b # ” H it it i # + - -
~Tc ” ” it it ft it H + - -
-8 7 HHRIR AR ET Ht i H Ht H# + - -
-9 v TR TR AR t i H H# H + -
-4a B R I FA T it Hit t H# H#t + - -
~4b ” ” T T
-13 FE S MRS Ht H i it # * -
-14 1966EMATKIR(A 7 v 48 i H s i # H + -
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BH5

5. & =

FEYREMEE O FES IR 5 MM FHEOF H
RIEL FFEbh T3, ZOEREDOEDTEHSHE
B2 AOCHCE T HRERLZORL T 5,
TIPOGRAF (1941) XY % H4 EWEKRD HLliEic X %
LW S ARAEORERNTEL, RATEERS
BiEThds T &2HE L, TAAMBOBREHTON
TIRFBIRMAD BYBEL 72 60 AMKOMEE T 59 REICH
LTtV RERECOAISEBR ThH -7, 5
A IEC X DIMBIR 2T Y« 1 TRD 22.9% H3FE
WK TH D LERHULEBLLEBRTND, AU Y
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Summary

Studies on the Hyacinth Yellows and the Use of Antiserum

as an Aid to its Diagnosis in the Field

By

Takushi OBATA

Research Division, Yokohama Plant Protection Station

A severe infestation of commercial hyacinth plantings by a yellows-like disease was discovered in Niigata
These bulbs

showed a stunted growth of leaves and flower stalks with a few water-soaked streaks stretching up from the

Prefecture in April, 1965 and some affected bulbs were sent to the author for identification.

ground level. The bulbs, when cut open, revealed a soft yellow rot of inner scales. Cut surfaces of leaves

and stalks also exposed a yellowish bacterial exudation. Isolation trials from the fresh bacterial ooze fre-
quently yielded a bacterium with round, bright yellow, convex colonies rich in lustre, suggesting strongly of
those of the Xanthomonas group. The growth temperature of this isolate ranged from 5 to 35°C with the
optimum between 25 and 30°C. Other cultural characteristics included positive coagulation of milk, positive
decomposition of gelatin, negative reduction of nitrate and negative hydrolysis of starch. The identity of
this isolate with the Xanthomonas was further confirmed by its morphology of cylindrical cells with rounded

ends (ca 2.0X0.6 #£) and with one long polar flagellum.



16 WO ERREARSE ®5%5

Inoculation experiments have shown that this isolate is highly pathogenic to both lifted bulbs and grow-
ing leaves of hyacinth. On the evidence of the cultural characteristics, morphology and pathogenicity, this
isolate was determined to be the causal organism of hyacinth yellows, Xanthomonas hyacinthi (HASSE)
DOWSON. A critical review of the past literature disclosed no valid records of the presence of this disease
to any extent in commercial plantings of hyacinth in Japan. The present paper, therefore, is the first account
ever to describe its occurence upon the basis of isolation and identification of the causal bacteria.

In the studies on some factors relating to infection and disease development, wound inoculation of lifted
bulbs always resulted in 100% infection and produced yellow rot of inner scales. Inoculated bulbs, when
planted, frequently showed no emergence of shoots, meagre or no root development and the eventual com-
plete decay of the whole bulbs. Inoculation of unwounded bulbs also resulted in the maximum infection of
50%. In this case, however, the visible sign of infection did not appear until after the blooming time and
the reliable recognition of infection had to be done by dissecting the bulbs upon lifting.

Rubbing inoculation of growing leaves produced numerous water-soaked lesions in 7 to 10 days. These
lesions gradually developed into elongated streaks along the veins, turned necrotic at the center and, very often,
showed ruptured epidermis. Broad necrotic patches often appeared through the merging of adjoining lesions
and, in the course of four weeks, the tip and periphery of affected leaves yellowed and shrivelled and the
eventual death of the whole leaves followed. Unwounded inoculation also resulted in 100% infection but
required a longer latent period and the resultant symptom was milder.

A low percentage infection of bulbs was obtained by the soil inoculation just prior to the planting.
Diseased soil from the previous crop, however, did not induce infection, thus indicating little or no chance
of the bacterial survival in any effective concentration to the next crops. Seed bulbs from affected plants,
on the other hand, gave rise to the maximum disease development of 30% in the following season and were
shown to constitute an important infection cycle of this disease.

An antiserum with a titre of 7,000 was prepared and its possible use as a diagnostic tool for the field
inspection was studied. By the slide agglutination test, this antiserum showed a visible reaction with more
than two dissected lesions and, when the sap from affected leaves was tested, a consistent positive reaction
was obtained with the leaf strip having more than 5/10 cm? lesions. All of the 12 isolates of X. hyacinthi
from Niigata, 9 from Toyama, 2 from Shizuoka, 1 each from Tokyo and Kyoto and 1 from imported Dutch
bulbs were found to be serologically homologus with the antigen source strain. Forty-three out of 46 affected
plants representing 16 localities of Niigata Prefecture and all of the 12 plants from 2 localities in Toyama
Prefecture reacted positively with this antiserum and thus were identified to be yellows. From the results
obtained, there seems to be no serious hazard in the use of antiserum and the method will provide a rapid

and accurate detection as an aid to the visual inspection of this disease in hyacinth fields.
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