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Black-Root Disease of Japanese Radishes Caused by
Aphanomyces raphani Kendrick and its Control

Toshiichi HIRANO and Tsutomu I[IJIMA

Summary

1. Recently, a syndrome so-called *Samehada’, browning, fissuring and cracking on the surface of the
tap root of Japanese radish has widely prevailed in radish-producing areas in Tokyo. It occurs in June to
September and is observed more in July and August. The syndrome is characterized by the following appear-
ances: color of the lesions is brown in the center and dark brown to jet-black at the margin, longitudinal
crackings are always seen on the surface of the lesions. It is occasionally observed that the internal root tissues
are partially blackened in the very warm season.

2. When small pieces of the infected tissue were dipped into sterile distilled water in a petri dish,
Aphanomyces sp. was specifically detected from them. The fungus was isolated from the incipient lesions
of young root by using water agar. This isolate was identified as Aphanomyces raphani Kendrick from the
morphological characteristics. When Japanese radish was inoculated with zoospores of the isolate under green-
house condition, the same lesions as those ebserved in the field were appeared on the tap root surface of the
test plants at the harvesting time, then the fungus was detected again from these lesions. Therefore, this
syndrome was considered to be caused by A. raphani.

3. According to the inoculation tests repeated several times, the symptoms on the test plants were
variously changed by the age of plants or by the environmental conditions. The symptoms were as follows:
black streaks in the hypocotyl of seedlings, blackened constrictions ol younger root, incipient lesions around
the bases of secondary roots, girdled discolations with or without crackings, narrow lateral lesions on the
root surface and internal blackings. The symptoms as mentioned above are assumed to be a developing process
of the symptom in this disease respectively. For distinguishing each symptom from these of other root-dis-
orders, the developing process of symptoms is illustrated as a figure (No. 4).

4. Radish agar was the best medium for culturing the causal fungus. Optimum temperature for growth
of the fungus was at 23 — 25 C on radish agar, although it grew at temperatures of 10 — 33 C. Zoospores
were formed at 10 — 28 C and most abundantly at 20 — 23 C. Germination of zoospores occurred at 10 —
30 C and most frequently at 23 — 25 C. In the inoculation tests the fungus was parasitic to a wide range of
curciferous vegitable crops such as cabbage, rutabaga, Chinese cabbage, Japanese turnip, Japanese radish
and radish, while nonparasitic to leaf beet, spinach, pea, tomato, eggplant, great burdock and lettuce.

5. The soil fumigation with chleropicrin showed an excellent effect to control the disease in the fields.
But the soil treatment with three kinds of dusts and a kind of fine granule showed no controlling effects,
because the roots were attacked by the fungus which survived under the treated soil.
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HEHDH, MEEHKER{AEFTFRITTH o/, BAIC
HY RS VOSGEEMATDLEE SR EC -
EEEENE A, RS SR LSE SR
DT RE E Nz, Potato Agar OEBFITIETFA b
r—A3%EMATLELVEFERMA LN, W%
A EETEESRES NS, Hedi=v oD
A, ewtevehws FITEFE L8 - <7 '/Eg'ﬂgﬁ)i’., #*
WOBSILEERFIRTH), BEIHEELHTH-
7o Dilco Corn Meal Agar TiXEAOLFHIZEDLY
THE <, #H Czapec Dox Agar & Verticilioum B
DHall & Ly HHTIEAILEE L1,

<BEOMELETHO4F > Potato Agar [ZHE %
1~5%mA4 5L, EAROLHEETRESHEZN,
IR ERICIEEA RS bisd 2 /oo £ I T Potato
Agar (ZHHEBEEZ3ZMAL, #hodF, HPER
LU AET T RRE AT Lz, 2807 BB AE L7k
RRAFIERDLED THD, WADEE TMENACS
R EN, LA ) TP ENZLALRD L
NT, EFMLABCIRETIEEI R LD, 752
Pe A TEAEFRCHGlEN, =V —R, T
P=A, TEANY yTREFTESE SRS, T

7 E —ATEHEAOLETRAD N -7z, HIR

OFEHETHFA IR —&X, =¥/ —A, HF 27 b —A,
EHRE FRETH SMCEE SN, EENATE RS
PR TH-Tz, BETOBREFFA e =X, v/
— 2, HEMACePRES h, FENETREETR
BULREW SRk -7,

<HTOOLFLRE> 9om v+ — /i Radish
Agar Zifi LiAZ:, & 3mOS@EERN FMEA T, B
TEMEIZ TARR - -0 EHT OERFNE Li-, 6
EORBOFIIFE A MO LB TH Y, FEIZI0CH
EBBIBCHECEF L, LHERE23~25CTH -7z,
BE, REOEBE Y « — VEITEEOEDNLE (, Bl
AETHHETH - TH, HDVIH AT R4 EE
KR -OEHTERECELTE, ZoEMREBETE
Tl odze LrL 6 EOREZE UTREDEFT L
FeDiE, 28CH25CTh iz,

HATHHLBE> lymaydam &Willians' 0
HET#® L, Radish Agar BEEEHEImOEEE
KR EHBHE, ZhEHAD 2T b IR B
ALT23C2HMMNEL, LR ZOEHEAF 2@E
10me DB AFVCITERBEICR S, 3 AEICEET
(#D5 KT ) BRRRZ8E Lz, #ETORRIEI0
~BCTEH BN, 0~BCTHRLEEFTH-7- (F4
),

CHEETORFLERE> SRELOKRIZEL->THE
TolfZEF » WD S MW & Padish Agar FicilEHEK
LIRS, FrElE 4 ARE 720 b RERFHEL
Too WD IRTORFIZI0~30CTEDH LN, 23~25C
TROBHThH -7 (F4H), bBFEXEOHDH
B3 Fol i) BRI 6 359 % MY L7228, Radish Agar
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Y% #Lra i E
m (%) ™

504
| RN

40+

EXIE
204 /

1 04

LT R .\

(% i mf )

0 Wi T T T T T T T T T T T
& 1 21 25 340 c

4 BELCEES QLT | WETRER , BEFRF
L D ER R AL, £ 5 T
Lo~2fziRL, MERSDWET I —=kEik
N, Z05bOEMOR A T SEAN MR L,
<WFHOEF L EHOp>> Radish Agar #11C1
F7- X NaOH CHrED pll - % L, £ 3mo EE %X
R aafd, 23CI0R B ME 2 HERENE Lz, &
Bk pll 4.1 TEAEFEET, pH 50 ~96 L ETEF
BRH LI, pH 6.3 ~7 4 OB TEFRIFTH -7

(2) HEi
B B % 55 1210, Semdkir LA (EH O T 2 104
FORML, 2 BRI AR TR (10206 ) 200t
ST HC R L, BT B T & R R
HMOFEEZRE L, SREF0EDLEBYTHEY, #

YT, oA (FEEKAY2 ), 27
NP HFEA 3 SRR B, THSIFRONE
IEEE CTH D, Mokl REo R L,
TETEMD» SKZINTES Lz, A LT 7558
(PP Tl &1 2 vELOFLE "B L v 5 ¥ Badger
Shipper IZFICEZELENL D TH Y, LiHEOE
T IRAP R B  NDVE Ulee 4 R ER
EWE3THD, nx-3H LVRERAE (H~k)
IIERRIERO S afc, L LK LIZ7 77
Pl (Fdn: S MM B S, A <y DA T
MBI RoORR S ED B, 777 RSO
FHEYYY, kLY, =Ry b, SA,
TR, F e TEHRBHREED SILY, BEAEDEILE
Nz iz,

R BFEKTT HMEE Lol ol cd+2
AL TOERBS LR ARREENED LB TH
N, V&AW, hvFw, ~odg, AT K2y T
iR o —E i LT OERREEs W, TS
FHESDATH 7 7 vy 9 CR T, = F oGl

4 ay,

B0k mEEEOSEE

W& R I R B I R B

(EE M ] [ ] Bomomow AR %gg@ oy

P D 10 0 0 0 0
A VI 7 " # 10 0 0 0 0
e P - ) Whilhe lmsburger 6 0 4 1 0
# = Badger Shipper 10 10 10 10 8
T A S | &5 10 3 8 6 7
u 65H H ¥ 10 4 10 6 10

# B s i 10 0 5 3 4

7 TR &EN D T 10 1 1 1 1
F 4 =2 v HEARORNLEZH 9 8 9 5 8
AV hEA 3y 24y b 10 6 9 8 7
= v Fooow 2% 10 0 0 0 0
b = b #*: F 10 0 0 0 0
+ A TWZE 10 0 0 0 0
= : 7 (RN 10 0 0 0 0
+ o4 ¥ S -7 10 0 0 0 0




#4 2 VIR L E OB

SO BB R B T AR T D A B al T, £
DEiE LI s, ~YHESL Y, b=b, THETT
E—ER A~ E TR SR o, sy
FTNOEHEC S B LA ORI T EE TR ERL
Trinotn, BEE O ALK FIZ BT BT ORFIL
SEAEHTED BN, T 7R OS ST R
HaREMEL, REERSRL, 78 vy, vy,
b= b, FEYTEEETORF>DLR L, BRETRS
s ofo, RAOHERFDIm 3 2Kk
Kig LBk, 77 7 7o g 5 RTHE
SUVLEI BT S Sh, 777 FRLUAO 4

TR INEFED T,
5 B B
(1) Bl SR 4 5 B SEFID 2 $

19794 6 ~ 8 Hiz AT T A OFRFEF R 5
WTHFERER OB E G Lo, fSRksi1zEnlsn
TH D, ZORBMTIHET O RS ERETOE N,
WA 2HEARAORRES T, BEXTNL, vy
74 VO 3HED< L FREEE (F12ETRELFED
BT Em L, 3 <A KOPEEEEEECRrLE)
LR RO H RS K AR 2 0%, FhERO AT K D
TR S ALz EBRDbRD w7 X ( Rk

B 115k HEEHOHSEICH I 2FREEFORRAE LURANR

& f kR L AT
24 4= G 7R FL L ar.2 = F vy po i = =
Beal fE¥ B TF il Fl W TF ORI RO R P % E %g}% P
7HELLY FREFRE B ERE & G 0,3 0
230 Whilhe lmsburger fRLET L R EDCLE % 4% Ees 3,3 3
# v F v  Badger Shipper BE By % % Ji 2/3 3
oA & _F WBE B CAE 2 £ 3,3 3
" 6 5HA%E HE Hy I & 0.3 3
Q B~y BE B LI $ 2 1./3 3
7 7 Quin Sy 4 7 H-E, % % f o2 0,3 2
¥4 ay  HoAZRTE  BE, BT % % & 1.3 3
A HEL 3y T4y b — e R % & 1.3 3
=Ky ZETE O MR O o ficl 0.3 0
Po= b X KB IR A e 0,73 0
T K v e — 7B A R & 7] 0.3 0
% 12%k BHZRMC KT DEEEROBENE
- - Wt O Fe 19 AR BRI B i
s HerZ Hoh B O|ORE
eooom W 20 60 18 16 15 32 41
raAEsYy 10a30¢ 20 6 1 1 3 75 3
HA AR SR o+ 306 20 33 3 1 9 27 17
TR | ) - .
R v 40K 20 60 710 7 16 40
sFH LU » 50K 20 48 4 8 7 21 29
PCNB# » 25K 20 T3 16 8 5 11 58
#® o0 B 10 80 32 11 6 12 68
T yenesyy 104302 10 28 5 4 8 43 18
fe M M 10 75 9 3 3 5 60
# o sRAEZY Y 10a30¢ 10 10 2 0 0 18 10

W) Zravs ) /48 6 A16H, ¥FEIS o0 :

HE:7A28, WiE: 8 A2l

6 A2TH, E3a0HE I E20fE "5



HRBLEAREHRRE H138 (19804)
0% ) TRBWM LS, KWTHHIK (75% ), AR s
- " sz : m Y % o 9.
X (60% ) DIETH -7z HRRBUEFTHE3~4 iy 3 3 3 3
LAY EEAmMOB T AH ), = AE BIEIK DRI //
Wintr BB R G A fohad, HHEKS T Y OBIE R 10 2
bbb ajcicbbhblin, B

FEEMWBIE CHA L ERAP T, 2rrE27 ) 10
e 30 {HBUMIZHFE T HHTEL, EATEE L W=
Nz, W Lkl HE U SRRl ED, %
REMFICBTHEMIER LB b, ZnbEFOF
TREA B s YYRFIT OBBERLEDEL, 274
VYBEIIC S B ABEOHREAED S, £ 0
WAL PCNBHRACSREE < BOBNAD -
Tro BPRABOREET 7~9 RICfT - F i, BiRpd
T BB R TER D ey LILT 4 P T~
7210030 4 B ( THISHIEA, 9%, 8HG6 HEE
) K TR OBRIRIER TH- b 0D, Limof
VARG ERIR E e 0, ARlICOWTIREECH TS
HEEIDETCH -,

(2) +EERFF OS2 DR

Bilar Atk Cid i A BORL A o0 - BEIR i WLRE (8 S %
4 572D T, ZOREEH LT L, AR R
MFEEHTE CHh DG TMmA 2 & Lz, 13kl
EHRERT BRATERE O ERIC B L Tl TR E
PR LR THY, £ hn 2 v RO
FlE 4B I8 LT D& L, BB A DI
Fiz X EEORBE T AW B, —Tidme s
BB v T 350 B9 5L 0 TE AT R B L4k o
HERCIE, ABEILEE37. 5~40emed L BED 5 & BT
W&, s/ e®s Buic®s Kok ik, &
E20~30enE TG AT AHEEIRM LIz Lt
AEE T »Tre FLTEFH LV VHEIOR B ZHEX10en

F13%k HEEHNONEN

SR 2 Hl Sl TR REL L B
A=y AgK 1 ppmf{li
WS — 10-25ppm
AL hnay 1 ppmfhi
Fa=—n 10 ppmffir
R FH LY 50—-100ppm
PCNB 100ppmbBlE
P I 100ppmblE

100 ppmflid
100 ppmblE
1—5ppm

AUy A N
I N %

NK-—-1¢1

27
an /A V

a0

_

FHOMBLIRRE (FRORFICHRE, BOE

DY FE RS AL RS )
mx .

o -5/" ‘}‘;

n = -

BEHH

. o

10

20

50
Bb FEHBANELRR (AOBAICTFH L0
g, ZOMESELIFAL

T AL L B & 20om ¥ T B Lz & o
WUHREILE L TASE, FeROLE D EBUH -
& o THEBRBRIZH 50 &< 7 o 72,

Ll okl o, HHRMAEIOME LS S IR s
BhrEnwicy, TROREEICL-TRKLTLEI
W eSS, LA LERSm-cl Al 8320~
30cmE COABICH—ICBINT DT L X AA[RETH DD
T, HERFEE AR RIS X THD & L
foo BEBEZNG—HORBHER D,
EHEEL AERIOB R E— G B BT o7,

(8)  KESFLREGE K% R

WEE TSRS EBbRDT, 7THIBH~8
A6 HOMERMORES£Y 7 0 4 L TEY, BiRY
AR Lic, MGt e R X O RAFDNT LA Ee
Sl lc ORI o T, WA b -
TIT - T Bkl TH D Z L H5hs - 7o, ABE# LA
RO IR LB 15 TH D, WLBLRT & LLH A B OfF 5
DEFEEFHRAIZFNFNFURLEBED LB TH
N, &V PEEHOOTERE B E 10enLl FORF I

ran gy v



£4 a ViR R & OB

BERICAERL, BBRGEEE - g CELh o7,
75 B KIS AL S M B o SR RIC BT 5 2 ki
BB, AN 8 ALURICERT AN TS LA PR
HELENOT, FEOFIABERZLVWEELD,

B4k FRECEESFH (7A2EB—12

B, 28%0FH)
HHEEIAE  RREREZ BEERS
0 — 5 cm 20 85

125—-15 ¢em 90 85
25 —27.5¢em 75 85
37.5—40 cm 70 55
E15% ABENIBROMR (C )

fr B BEomE  F B
5cm 30.0—54.0 46.6
10cm 250—460 3096
20cm 220-385 331
30em 170—36.0 30.2

B R ENE4E, 7 A24H
27TH, 30H, 31H, 8A 2H,

4 o> 6 HIEL

16k KEHENEBEROKEEST (8

B78—168, 218, 4%DFy)
TEBRIRNE  ERkES iR %
0— b5cm Q 0
10—15cm 43 45
20—-25cm 38 63
30—35em 30 48
=z =

1. BEREOBES M IVICERL TV IHKBUBEST
FE (Z )

BT, £EE#O #1 2 vESTEEEARO & ER
HREERPEREL, HENMEICLL-TVWD, ZHd
B REIEROAVEERIZ L > THRATH D, FMIER
Zitd bAARIERBOMS £, MERROEE L
> T 5, ZORELERIE T 5/ DIZ 1977 A F A
EEH TSN, BI9TSEIT LA A B AR

£0 ENFNEEOEEMGEARTESATICH LT

37,3

?v&—bﬁﬁ%%ﬁL,%mimﬁtmﬁ%ﬁﬁ%i

[ M54 2 vobFESICETAREIRHEE 0
Bk, BMEHEROAHH SR EEY Thic X
LHEHFUMOE £ 1 2 vERTHBEIZE > T b EDHIL
e LT ARFEERE, MHREMNETER] K#F
Yt D, HRBTEDILL WA THhBIERIE, HBECi
LbE ERICAET LT ROBETH D, B pRE
THE, S TRATHY, MERICKL TRYWEO
BHEHEIONPHETH D ZOEREZEDILLIELSE
HEFBDATERBETA LN, HARBELOF 1 =
VN THERIZ19614F- 485 Z DA RLIA { Ebh T
19 TH ) PRABEER ¥ 3 8o L TR EENR
B T - 7o 353 M & odnicd , 18 (AR ) 0F
WL THIZ0 S S 20k 5 2 MEIHEE
91 EHBe LMLAERMIIREZYVBRISRERICE
LELTAHERFEDILLEIMEEL, EHILEVS
FHHPREFBZILTVWAZ LI HETH D A Bl
AN R R ENSETIREDIEFALTEAL
BRI R 0 R 2 T TR AR £
BTz Liclico HIELZDAEHIEH ETIERET
HN, Avephani UHAOFERIC L 25 RBHHAER S
FETDLEERL TS, RBAEROSE RFIRE
ETCH - THIERIC BFE ChwekSbh TR
252197848 8 1 12 B U o Bk MR BE F ooy SRk
BOAMA L. ZOMNMEBEZIEERLBIE, ER
BRTHBEILTHS,

2. BRERBETERORA

ASE R OIRBEER s B3, Aphanomyces sp. DEEITH
H&Ehd, dphanomyces W5 JTHE, R BEREH
DBRELETLRBO DI RE D D DA RTE
BAE S mfE oM EERY, s FERAL
EHOTI~2BREy, vy = RO KRICEBEL, 20
Cl~25ﬁﬁ%ﬁ?é&ﬁwa$§TﬁlvFﬁ®A
eutevchus DG 1ZHE TR LIRTKIC R 8 7 8 1
Lkttt KEOBAREDIKRCHFTHEY

o (A HE33 B O MBI U 0 S A5E s
O Aphanomyces sp. & [E AN L2, Lo LINEER;
ORI IERBES 5 50 S 13 % bodC BMEC R 1)
ﬁ§€HMM@ﬁ&EmwﬁmmwmdﬁxmmW%
BEEMOOEET LD, PEEIENESS,
Herold" %o Wenhars 4 A 80 B BEIL ErF80 L~ &
W BITENRERFRN B SO H B B B Th
LW, T VES N Y1000mpm k2§ 150ppm A EEIN
L7z Radish Agar# WA Z LIk » T, BER %#30%
BECBOLZ LIRS LTS,

518t Ulc Aphanomyces sp. iiﬂéﬁﬁ#]ﬁ%‘(ﬂ‘%zi.‘mpk—
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ani ERAEEN. LA LAREIZETHEAEO®RE L
HET 5L, BRBEORZEIDWEMTNEL, FHE
i Kendrick 37. 4 #m, Drechsler 38.3 .ﬂrIpWenharn3
B.44m , Hymaydam & Will iamslaSZ‘iﬂ-m (s AP
HEE 28 34m CH - 7co Eﬁ%@mﬁﬁﬁk@i‘éﬂﬁﬁgﬁ;
NITHLZ L EHEML TS, EIBIC BT &
%@ﬂﬁﬂowf,mammﬁmhvmmnmufﬁ
N Kendrick #%% L7z monocl inous @ &M 1EED L1/
WERELTWED, GEHEOBAICIZERELEGHS
#3402 monoc | inous @ & O BFETE L, Wenham“)lﬁifc mo—
nocl inous DEIPEEFER LTV D,

FHEE Nie Araphany OEAET % HEICHEEERT S
ZEick - THRA A RARBEERVBRL, BE
H3ERHE AREORDO BN THLHH RBNEE
TR DR REMRSIZT T Lice ABRE SV A, lado -
gamus FAEROFEERBETHSH L LTED, ZOHEIC
Y- THRETDHAHERYD HBH, A.cladogamus DEE
HEEEMENE D TH Do —H Araphans 12 L DH R
BARTRERIER BOELERELE R CHRESN
THED, BEEMOEF A 2 vEMTHBIZE - TwD
R PR AE YL A raphen: I HEDHE N LEBD
hb, B Araphan: (2 BDEIT SN0 Tz —RICIL
KIER OB EENEBRERL WO CHILED black root
LRRAGDTHEHILEIE ANV - BB S
WA FeEREMBERZEL T HHHS, BHNSTT
&<F4iﬁ?::—ﬁ—%:/ﬁ%amtﬁat:&ﬁﬁ
IR,

3. FWOEERHERFA

A.raphant EAL 2 EETDE, Ok A BAE
WL o RMREER, B UNER, REOFRE
(o d BEO B L SEAUREE, IR K B0 RENB
P, ZhHTNTORMTARERECLBE W,
R Rk MEORBICRILIVE: CHV Dk, B
B DA O F= OIZFER O L N TER NI LI
—@)H D, ZOSATIHERC L - TRE L& ERE
IR BRI AZT VW EE D, LB RmORRA
T H RIS SE 50, ZOMs LiERBOM
HAREEICHLTE S WO EkRE S 0D, TORF
L7z 0ETHD, Bl L ARRREOB /R I
SOTHREBOBTEERE MRS S8 RESHE
Ky %BELERBRET LY, ZHWEBETILERS
Do

AR O A 1L 19794210 B I B & 7 B AR EL
ST A CHAY (XTI # 4 2 AR PRF LT
RICRE SN, BY SFRENADRLBESECIOR

BILBEROBE X Lz, TZCHBEDO 24 bATIRAA
2 VIR PR A Lz,

4., WEEOHER

B A0 B 123~ 25CC D, Wenhant 23C &
EE—B LAY A 5 23~28 C % Hymaydam & Wil
Liams B8 C LW & (B4 - feo BT OIBLETI
0~23CCH D, Hymaydam & Williams 020CLIBE
—H T B, HETORFBERIZB~25CTH- 7. A
ORB O D THARHOBERIZ20~25C L Bbhids,
Ghafoor RMBIRLTC & % WiE AR WO S & Mk
FTHEEMEL, RIELEELOMEERATHLE
B Do AR A ATORI BRI 23~27C T
D, 20CLHEDE XTATEKOREN L 0D Z L AR
BLTWD, KEEAIL pl16—7 Ok (hE TAEH BRI
T o Feds Hymaydam & Will iams  \GHEEFOMEGE
pH4.5~ 6 TR LHE LT3, 2B AHIL Radi-
sh Agar®®P SATHEERIFTHLH, PSA(PDA)
CHA M T LS T 0B A T
Lo aHEizonTlEI L, Radish Agar5 CT 120
B RHRAR ATHE b 8 LT B o 48 Tk AR A0 B
THRET DI MadT 1~ 2 ABRORFEEH LS
WENICHRFEL, RBRBGEO 2~ 3 BT ERICE L
R EEER I R LT 0B . BRI OB T % BRI
&towfﬂ“mwwm&WHHmQQWwﬁﬁﬁéﬁ
T (RA i B EARRAC R+ — VR
RFOFEEM) THI0 e BEOEET #03T
BB T S5N0D,

REIAF A, AT ~IHA, AT, LA a
Y, AV hEL A v BT 77 R ERIST I R R
HL, ROV T, 2V EY, PIE
FA, TR, FUa lREEEN o . Lichio
THEEBOFE M S, FEIE Adraphan: THDHZ LR
BEhke v v — VAR TAM(FMIOREICHT 5KE
AT DR PR Lt Bk 77 7 P REHOBE
CHEETIHRE BE, EROMBESCERL B

CRFELTBATAIN, 72820V Fy, b7
b TAE Y OBEICIEET ST A R L v
EREm AL SN THRFAETHD, HEANIZERA
Lt otze ZORBEMR S DABIGEFIEE, 3
FEICHpnbbTRE L UREIC RIS L, BE
D& Wil RIC S EWT AL B LIS
Akl R B BEEBALS 2 anTARORI A LE
ThB,

A CIER I CRFERICET 2XR A% LT
Wh, KEOREI HEASORENAEN I LIZH S

7H ST,



&4 2 YR TR L E OB

PTHD, —BIEEDCS I EET AR TER
15 Eﬁbﬂ‘fu\éiﬂiﬁil’%\( Herold%iﬁﬂ’i‘.‘f’%
ENREBNEBRRTHBED, BA2OF » FZBROBERTYH
[A RO B 239 D37 D o W LT AR OEYS
BoRREBERTRNTHZ L0, BiBkicBE L TEER
B EETHS,

5 By Bk

LREOMEE L CTERIC LA T HEE HOBE AL
Tofif, e s ) ACERCKLESECDIBRGSE
DI, AR 2 r L E 2 ) vBRER I T,
BEIZ . BN LT\ B, Aol tlic & » TRMS &
Fodit Z et T 5 LOSEIC MR LR E R OB T
i, 25f5FRIRE THIEMR T L A ORKSED B, E
ABEREEOBEL Y Hali T2 THdE, 7oL
70 vEMOTEE s DRPBEb L WiED EZ
NB5EFEABN EREHFEOBEHRIILELLE L
Bbhi.

— 7o ) S0 B 00 BRI A LB X R BN - Fe 0t
Z O B FEFIA I8 LA T oI AT SRR X
STRMLTLE I D EFRENI, Lkh-TIh
5 EERAFNC L AP, AR LT R T
o BT Xl T A2 = — L KFE i E oo +HRE
EVEHDHEWHERG HEH, SROKEZLBELTLHH
HETEM ERERHD . S8, SESREEE 6IF
f CHE TR ST, L0 ERR R R
524 N THd.

NoE B

B, BEHOE £4 2 vERTE TSl &
SEE A O RBHBARR SR L, #EPMEIC
B Tinde AERIE 6 ~9 AN OIERITRAEL, 7
~8 AHED THE AL o AFER O M2 RBEC
K THRGWGEOBHEY D D, FEHO ORI AHET
g RETHD, SN P IHES FE L TR
E+5ZLbHb.

Eapei RS S = Aphanomyces sp.ANEE T
HEh, WURBEEE S SiXABEI IR S hic, AEIE
TERER B b & A.raphani Kendrick & [RAE&hlz, &
EEET %4 4 2 v ORI R D L IEEC
AR BB L, B ERE S/, Lichi-T
FIERIL A vraphan: ICLDRETHD LW E iz,

AR OFE# M OREIZ X5 EBERER EKRT 2
eIl AR R R LR R4 E AT -
CRESHCL - THERTHS I LMoo #ERIC K

- CRBL Lo g o BEAER, R OHER, Bl
O MRS EBE TR AR, FRBERE W
WaABERN, L EEME S XUARREETE-
fro FZTINLORYPETEDLITEHEMITAEL, W
HBITOMTNEFR Lic. WAE T84 = BT
il PELTHD,

A etk Radish Agar TRIFIZAEE L, BAOEE &R
1£23~25C, EAETOMBERIZ20~23C, FEETOR
HEBIE23~25CThofro EABRE Y v 7 v, 15
SAH, NI, BT, B v, ~PHEL a S lH
EHEEL, 7EYYY, sPLYYY, =vEY, b
= b, FA, TEY, F o DIEEAED D5 T,

FROPBIIE 7m v 2 ) AR5 HEHENFLY
TH D, BB o+ HE LB B g R T &
fh oo . BEI EOBE S HFEEL, BRICa AT
HREEICIL > THRIBLTLESI 2 DTH »fco

5 A X K
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