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Table 1. Wilting of lower leaves of onion caused by Fusarium
basal rot and ~or damaged by the lesser bulb fly Eu-
mereus strigatus.

Parasite” Leaves per flower stem?
Percentage of
Ba?i{ The les??; total wilt healthy wilting leaves
* + 6.6 4.5 2.1 32
- - 7.5 3.8 3.7 49
- + 7.6 1.3 6.3 83
- - 7.9 0.7 7.2 91

1) basal rot : + browning of stemplate, healthy —
the lesser fly : + prasited by the fly, healthy —
2) Average of 17-23 bulbs of onion
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Table 2. Occurrence of basal rot of onions in Hokkaido (1971—1973)
Ishikari 1971 1,331ha 1,331ha 100 %
1972 1,660 1,660 100
1973 1,340 1,340 100
Sorachi 1971 1,280 1,046 81.5
1972 1,443 1,182 82.3
1973 1,629 1,446 89.1
Furano 1971 534 335 62.7
1972 684 559 81.5
1973 784 784 100
Kitami 1971 1,488 298 20.1
1972 1,969 557 29.3
1973 2,444 793 32.5

Courtesy of the Agrucultural Extension Services in Hokkaido
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Table 3. Isolation of Fusarium oxysporum from the diseased onion
Symptom Frequency of stem plate or scale from
Lcation Time of which F.oxysporum was isolated?®
onion stem plate scale
N%resgry 5. 17 darglfpf)mg 89 -
. 6. 10 wilt 810 -
Main
field 6. 17 do. 11,712 —
6. 22 basal rot 19,720 8,20
7. 7 do. 18,718 2,18
7. 13 do. 20,720 7,20
7. 24 basal rot 8,20 2 /20
8. 3 do. 12,720 4 /20
8. 17 do. 13,720 3,20
Seed 7.7 wilt 13,717 3,17
farm 8. 27 do. 4,18 1,718

a) Fusarium isolated number total number tested

2)) EBRBER

#EF % Table 3 (kL 7z, REHOMR Y <=4 X
b, &AL 32 E—o Fusarium # 2°
SEES N, EMES L OGEEEEIL, T O
HATLSEELI L D L &Eh - 2y, ZHUIBE Tl
HOBRADPEL -T2 TH D,

(2) SBEORE
1) EBR F &

SrEEX L7z Fusarium Bl DT, 3 ~ 4 [l

Haordea i D RL, ZOREBINREE M,

) RBRBER

Table 4 12 KB, RIS ERTOKRE X %23
L7z, 2 oRBGERTOBERIE 3 T, 20
M eI BIELIRER L 22, Ry
HRTIE, HHES L IR T, ST Rz
BEHIKIC IR S L7z, SRR < Il 7
v, BRI, HEESZWIZHETH - 2,

VI EnIERER, Fusarium oxysporum (Schlech.)
Snyder et Hansen |2 —3 L 72,
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Table 4.

Measurement of macro (or micro)—conidia of Fusarium oxysporum
isolated from basal rot onion

(OF-3012, on PSA)

Number of Septa

Measurement ( xm)

0 — Septa 1 — Septa 3 — Septa
0o 1. 2 3 3.8—10.0X2.5-5.0 7.5—-20.0X2.5—-5.0 15.0—45.0X2.5—5.0
o (69% 28) (13.6%39) (31.6X43)
% The most frequent () :average

(3) & JE %

F.oxysporum DR EM O RRER, TEEAEIC L
BWIK D Oh M THLY, £
AXEEHRIC OV, JoEr I gnEE <
INBERIC £ B HE D LN T WD, TRLDH
FolEPIcERERLMZ, THED S A X
X3 % IR IRE & A,

1) KRB F ik

WA, 2Eo@) Tths, AL~
2 XOmMEIE THALRE, TH 5,

a. BIEREE

Kiklx, F.oxysporum DIFIFVERE D 72—
B HV SN A SERICEERL 72, HIh, PSAXUZ
Table 5 C7R L 2 AR ISR S 72 AR T
DBBEBREZRETICENL 20b,0.1%HK50%
THAI—NTS5oHEEREAL 2~ XHET %
BRELZL, BTBEL h1gH0#10°8 L
72, BEM%28CRIRDIBZEICERL, 21~28H7%
WAAEER AR L, BRI, 120°C T6047fH
BERE L TT- 72,

Table 5. Synthetic media for the conidia of

F. oxysporum production
(After Komada“!)

K,HPO, 1.0¢g
MgSO-7H,0 0.5
KCl 0.5
Fe-EDTA  10.0

sucrose 30.0g
asparagine 2.0
Yeast Extract 1.0

distilled water 1,000mé

b. EREEEX

MBI (BE) ZixnW/lZs=R2XBEL, 70
T N3 2 UG TR CRMmMBE L 72,
ZDOERE» LMRE T4 7 THREL, ZoErC

PSA THi#E L 2 ZHEREL B S &2, BHELC
BRI MR-, FR2AUCEUT 2 HEE
LT, 40~50HMEH L2 = A XDIREBE I
WM ERERLEEL, 1 %EXERE
HLRAALRBENICE W2 (Fig. 9),

covered with
“Saranwrap”

mycelial mat
on agar

@-* Y

stemplate filter 1%water agar

paper

Fig. 9. Inoculation of Fusarium oxysporum f.sp.
cepae on the stemplate of onions

c. BREEE

Fe A XBEROER M 2 REAKTHFL, EIZT70

YT NN EEUHIEMN TR CREREL 72,
FOt%, LS 1RO OBICIEA L, RETA
7 T1.5~2.0mENY &2 -7, I OBEIEY]
F(BUF, 8 2R89) ONMIC FHER % #HE
L7, SthoNllofkE#l#sREL L nER
Bel, BELLAVWLOEZEMGEE L7 (Fig. 10),

epidermal tissue o celial mat

C'D normal ™~
Dwounded *e Peti dish

filter paper

Qb s

scale

Fig. 10. Inoculation of Fusarium oxysporum

f.sp. cepae on scale of onion



WERTE % X & 7 oWk M 2% 13

d. BEREEX
REL 2RO EEFEHALE LIS, THE ggiz
—
cut

gad — innoculum
sterilized soil containing
the nutrients for onion

Ry Lz, BEkzEW72, BERIZE
BEEREERE T & MARICALER L TRz, AL, &
FE - BT 2 RBIFRRIC—E T 5 HETH 5(Fig.
11), Fig. 11. Inoculation of Fusarium oxysporum
f.sp. cepae on the bulb of onion

e. #t R & &%
Table 6 i27R L 72,

Table 6. List of the Fusarium isolates tested

Symptom and isolation loci

Isolates Locality Time ;
of onion
OF -401 Furano (Nursary bed) 1974. 5. 17 damping off stem plate
—411 do. (Main field) 6. 10 wilt do.
—412 do. ( do. ) 7.7 basal rot do.
—421 do. (  do. ) 7. 24 do. do.
—422 do. ( do. ) 8. 17 do. scale
—431 do. (Seed farm) 8. 7 wilt stem plate
—-432 do. ( do. ) 8. 27 do. do.
OF-471 Sapporo (Main field) 1975. 8. 10 basal rot stem plate
—481 Takikawa (  do. ) 8. 3 do. do.
—491 Kitami ( do. ) 8. 18 do. do.
) KB HER WFNOBKD 4 ¥ IEEME 2L 72(Table
SHBEMEEICL > TR SBED =4 X2 7, Plate ), BF A LAk A5 A 5 1L, FHFHED 2
NI BWEMI, k0B TH D, ~3EMCAELIEDL  VIERORFIEIZ, ¥
a. FEORMR (WiLkhk) AR AEL TBY, FFOEIKIZBIT 52 RFED
HEREX |2 BT B IANERE, 62~90%ThH - T, FERICEHLT BIEK AR L 72,

Table 7. Pathogenisity of the Fusarium isolates to onion seedlings

i P t fd i
Treatment Isolate® Percentage.of C}jimplng Isolated ercentage o. a;)npmg
off seedings off seedings

Inoculation OF-401 78 OF-431 62
-411 83 -432 76
-412 80 -471 92
-421 90 -481 88
—422 81 -491 73
Control — 0 — 0

@) See Table 6. b Percentage of (No. of stands of> _ <No. of stands of

damping off = Control inoculation > %100

seedlings Number of stands of Control
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Table 8. Pathogenisity of the Fusarium isolates to onion scale
Treatment” Isolates” Disease index”
wounded normal

Inoculation OF-401 3.3 0
—411 3.2 0
—412 3.5 0
—421 3.0 0
-422 3.1 0
—431 3.0 0
—432 2.9 0
-471 3.3 0
—481 3.4 0
—491 2.6 0

. Control — 0 0

See Fig.10.

@) 10 scales were used for each isolates, incubated at 26C for 6 days.

b) See Table 6.
¢) Disease index is shown next table.

longitudinal section

Index of onion scale Symptom
A 2D High mycelial growth, lesion easily fall off
‘w' by pincette.

: &7

High mycelial growth, lesion not reac¢hed

the other epidermis of the scale.

1 =2

Small lesion.

: N

No lesion.

b. BENDRMR (BN HEHE)

BT 3 ~ 5 BT, B RIS 20k
Si7zht (Plate ), 2 K ML 2 720 4%
OB EGIZDBIFHD RS 4L, EGEREOS G
IIE &SRB L ar oz, ZORRIL, B g 2
BT, hiciA G, T B L L
TREBICL S TLMEDOZD, G R L Hh L
7z LE B TSR L T (R, 4),
KEMILD & 5 T E O ST Tl IREEAZK S 1L

h o 7:0

FIFHEH D BI122.6~3.5T, BLaHRRMIZ
WEM DKM E G IA LN LA -7 (Table 8 ),

c. EVORMAE (W IEED)

RS ~ 7 B#RIZE, ERIRICRKO BN
LIz, 12HEDORETIE, BRI EE
FTAHIEEAL, MMMOBATEIREL Twbd
il »: % - 72 (Plate II1),

1 BHEERLICHEAECTEEL 2B A&I23
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(Fig. 10), fHoEFHEHFEL I S 1,
LEPBRET L LDL ALz (Plate 1), fii
R T, WEME T A LD - 72 (Table

EREED

X o 1

Table 10. Pathogenisity of the Fusarium
isolates from onion to mother

onion

Isolates® Disease index?”

OF-401
-411
-412
—421
—422
—431
—432
—471
—481
—491

Control —

Treatment

" Inoculation

DD = NN 0N

S|Ww W W W W W W W Ww w

@)

b)

See Table6. and Fig.11.
Disease indexes are the same as Table 9.

9),
Table 9. Pathogenisity of the Fusarium
isolates to stemplates of onions
Treatment® Isolates” Disease index®
Innoculation OF-401 3.2
-411 2.8
-412 3.0
-421 2.9
-422 3.0
—431 3.1
—432 3.2
~-471 3.0
-481 2.6
- 491 3.2
__Control — 0
a) See Fig. 9.
-b) See Table 6.
¢) Average of 10 bulbs. Ten days after incubation.
. 4:1/4—4/4
Browning area of oA
lonitudiual section | 2 :1//4 474
of stemplate | L :1" 4—a little
L 0 :None

d. BRORER (RFEREME)

NITHEFE Lo w2 BERE, 5 ~10H &I i
DIEE B, XTI, 14~200I2TESED
r o LtasH7: (Plate V), 2880 ~ KB ET
2 X (BT, 2), HMIdedsELL 9L
72, BHBETRBOECIRED LA o 72, B
BEFEIX T35 L e hr - 72 (Table 10),

Table 11.

onion to various plants

Average of 10 bulbs. 26 days after in-
cubation.

2. HFEBECHFEEDOHE

M &% £ # H

1) E8 F &

FITHO W LAEZs £ 0, A g AR -1 o) $EH
ol HELRL (R, 10° Wteg) L, FAFR
OMIPOFE T2 /AL 72, FEWAALL, WA
RN, 2 o EoERAREHI W 4 BEfELE, £
HENOEE R RO FE £ 10K DF OF TR L,
THERZE S TUT- 72, el E Iz OF —
B1TH b,

Pathogenisity of the Fusarium isolate (OF-481) from

No. of seeds

No. of emergence

% of damping off seedling

Plant

tested control innoculation control innoculation
corn 40 24 22 0 0
oat 40 32 34 0 0
wheat 80 80 77 0 0
radish 80 77 78 0 0
carrot 80 48 40 0 0
spinach 80 8 8 0 0
soy bean 40 33 34 0 0
bottle gourd 21 12 15 0 0
melon 80 70 60 0 0
tomato 80 24 22 0 0
welsh onion 80 72 13 0 85
onion 160 117 21 0 86
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Table 12. Pathogenisity of the isolates of
Fusarium oxysporum f.sp. cepae
(OF—-481) to the scales of some
bulbious plants

No. of Disease severity?

Plants sc(;lles 4 + y—
Lily 10 0 1 9
Garlic 20 0 1 19
Tulip 10 0 1 9
Gradiolus 7 0 0 7

a) + : lesion was appeared browning,
+ : lesion was slightly appeared,
—: No lesion.

) EBRBER

4ES Table 11, 12 (2 L 72, &EMSIC XY
ISR R 2B, AL A XEEHREILY
2AXEAX N L TCOAFREEL R L2, 2Y,=
=7, Fa—Y)y TOREMECHL UL, =
CEMLRE2TERT 28606 - 72,

(2) EBHEY-HETDF oxysporum ) 4 2 F*
Foxtd 3REH
1) RBR H &
B LEL, IHOSENTEIC L -2, R
HOREIZODEDED TH B,

oz REHBBERE  H39%

a. *F¥OBEE (AF —7603, 7607)

19764 6 H, JLifEE B HIE AR & = 4 X s
W T, FeAXEEHRO THBIER, (<3
T LRI REL, Zd HEEDF oxysporum
DTRES 1L, SRR AR A XIS L ORRER R L7,

b. =/ o8E (GF— 7801, 7820)

1978 7 A, dLilgEAFH O = > = 7 T
T, HERGHML CED 3 ) THRBIREL 2,
ZOEBEOMERIIBEL TH D, Foxysporum
PINITHIRE I rBES L7, BRI = = 7oK
LT, BEEETHRCREEEZ R 72,

c. 1Y SBE®E (LF —7701, 7702)

dbgE & B2 ) B TR, S5
R ORImPREL, HECII—EHrHREL T
R DWEDIREL T2, BHEL 5 &ETH
B2 115 Fooxysporum (L, HHHERE T NI
L CiGCIRIEE AR RL 72,

d. SvFavgEid

BRI EABRSGEILHK L) O53#EK T,
F.oxysporumf.sp. allii T&H 5,

e. ¥ DHOEBEDH S DR BEE

BINKF IR B R BUR & ) oo B Rk
Thb,

Table 13. Pathogenisity of the several isolates of F.oxysporum from
the lilious plants to onion

Pathogenity to onion

Sougce plant for'ma. Isolate ot
of isolates specialis damging off scale stemplate
Welsh onion? f.sp.cepae AF-7603 80 % 3.2 2.9
do. do. AF-7607 75 2.9 2.8
Garlic? ? GF-7801 12 1.0 0.5
do. ? GF-7802 26 0.5 0.3
Lily® f.sp. lilii GF-7701 17 0.2 0.1
do. do. GF-7702 8 0.1 0.3
Shallot? f.sp.allii SuF-1251 9 0.2 0.1
Tulip® f.sp.tulipae SuF-351 13 1.0 0
Aspargus® f.sp.asparagi SuF-1226 8 0.2 0
Gladiolus® f.sp.gladioli SuF-405 11 0 0
Narcissus® f.sp. narcissi SuF-202 13 0 0
Onion — OF-815 83 3.8 2.7

a) Isolated by the auther.

b) Given by Dr. Toyama, Tottori Vegetable Crop Exp. Stn.

¢) Given by Dr. Matsuo, Shinshu Univ.
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) RBR R R

R % Table 1312 L7z, BN I B, *
X B, REOBEEIZL - T, s XioN
L TREMEDRDH LN, TOEIII IR X058
HEiIIRgTh-72, = =7W, =VH, 7
v X 3 VREBINE R Mo ) BHE S5 L AL
72 F.oxysporum ) & 4oy (e B, s=2¥laa T
REEZ DL - 72,

3. p &

P2 XERMOMEEIL, Hanzawa' (=% b
Fusarium Cepae n.sp. & L THE 24, Walker
BTIIARBIZ D TEIC AT 22, F R
DGR B, Fusarium cepae (HANzZAWA)
emend. & L7z, L L Snyder & Hansen ¥4
iﬁ{?ii;?:wf‘ 12 F.oxysporum f.sp. cepae (Hanz.)
Snyder & Hansen & 2 41, Z AL CHRAZN T
w5, L UEHATIEFERUE, RECDTH
HHrw oo T, HELBETHIE L 7294 X
BRIz 2V, WEHOBRE 217- 72,

IG5 A X 5187 Fusarium i % B3 55 B
L, ZOHEBNEHEZHFN A, KESANR
FORER L bEIESE 3, FEB R O ST M B (4 stk
2L, NG ERIE, ERES 2 WIZIE,
SPEFRE RIS BB R R e, TR
M RRED e, BRI THES 5 IR T
Hotz, UEDZ &b 5 ARE % Fooxysporum & 4]
w7z,

EIZZHH DR, HEBERICL- TS
AXIZEIRAEL, SR XOBE, EHEICH

FE% R L 72, WEEERS &1, BEWH L H— K
VEOREI N,

FEHPIZOWTHAN 25, 7 IE (24
A, Aa, Xa), ~NF2, 2THL), @
AR (Lo, VIex, F4Z, TAX),
T7IHE (T, F4a2, ~THL, ¥
A4 4), THFR (FoHA, Ko7v /7)),
A28 (LA, AAL¥, P7EBDIL, T3
7, ALX), X778 (ZTRY), 20E (775
CHATRA, Fa—=) w7, TANTHTA, ),
=r=7) OXMBMMICHEEETRET, RXIC
L THAREME SR 72, €k, REOEFTH
Bz oW TS E % {, #E»12 Abawi & Lor-
beer ' )7bi', Oxalis corniculata (# £33 0 1 1)
ICEREERE L L OREDH DDA TH S,
KU T %57 2RERNC L, Rl
DT\ B,

SR XD EMEICcHEET S, A XHE, =
= 7HW, =VHD3RFER2)) Bl RIEE
DB L5 DD55LE, AT 8HEIH O F.oxyspo-
rumN )b, FEXDAHS Y2 AFIIHL TREE
Rl 7z,

Ul, FEOBEFEIRE L & SRR, FFE
#HELED S, oA XEIFHOWIRE % Foxy-
sporum .sp. cepae ¥ 55 L 72,

ABAXBEIIOWTYH, TOMEE» I -2 X
HIEREIC—%T 5 2 & h 5, Foxysporum ce-
pac L AFL, AXEL L IHOMmEEG L,
2.) W13 F.oxysporum f.sp. lilii & X n7'23), =
BN (S O R Y (-
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ALt E LB A BIG WG 39

V. 7= XEEIHDIEGER

BIENEEEICET 2 EICL-T, 94X
SR OIR IR L, F.oxysporum{.sp. cepae T
L2 EN S IZ R Tz, Fooxysporum I X L
THERGEOREE L TH LN 5%, fETA3
ZOWTLH ST D, & 2 TAHDILY R
KRG L SR A B R T RS LT, T OMRHA,
A, AWLMo T & o AR I
DIEGREE A ST b DEBREP{T-72, %
7282 XUSNORBEMBZ O TLHREAEL 72,

LBEABLE, WEEY & CZUELSE LD
%' &, f.sp. cepae LBEELT B,

1.8 F & %

AIFORLIED 1 D& LT, M OFE Rz
DOWTHAL 72,

(1) K oxysporum MR

§ 2 A XFETIZTFAET B Fooxysporum |z, F
B G L BRI &, B ONFER g
ZOREIMAET LS EHELLNE, £
I TERMAAWM- L Fooxysporum HDFEE NS
M2 REMS 2 L7, —F, MEFokiiids
S & s Foxysporum|z k-7, Fi{-RED
DK -2 R RN

1) 8 F &

a. FEEF

19749118, ENZMOREESEH» S 1 P4
#10g DT EREL 2, #HEETR, T 9%
VI (BEFH S %) TI0MEmEAE L, &
B THRBI®ELcob, EBEPSA HzBE, 6
HiZlcAEEL TEREZ ) 23~

b. XEftE .

g2t X NERMATE T 5 F oxysporum
Feilcid, 197549 RICE BRI T & MK ok
JBTUHE L 72882l 72, ZoofEF 4, 100md
HEZMT7 T 2312100 k1AL, B K % 20me N 2
TESCIRE S L, S5 HEEHELE L2, &R
STV 0.5 me A B EEHIC i LA A, THHIC
U7z Fooxysporum D % 5 ¥ x 32 72,

) TRBER
a. REETF
AL LD I3 FOBRER L) EH78F D 9
H, AP DT & Fooxysporum » f H X 4L 72
(Table 14), #H&H(F, 0~25.9%F TOHH
Tdh -1 (Fig. 12), % F.oxysporum Diim|z,
Alternaria spp. (A.porriiisr), Botrytis spp.
(B.allitiZn) HEFIZHME & 1, Pyrenochaeta
terrestris, Rhizoctonia solant L, {37775 4 B
Bz, 181 LMD HE B & 17 72 2%, F
oxysporum DI B REUI M TR, 72F 4
FT55 %24 &Y, FRIZLBRENENIKE N
L EZ LT,

Table 14. Onion seed contamination with Fusarium oxysporum

No. of the
lots contaminated
with F.oxysporum

No. of lots tested®

% of the
lots contaminated
with F.oxysporum

113

38.9%

a) Each lot collect from one farmer in Hokkaido.
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b. XE &

FiF- D BHEFR D SRR S 15 Fooxysporumd
B, F1HBORERTIZ21.3/7KTHY,
2~5uHI135.8~1.2/ ki &4 L 7-(Table 15 ),

(2) IEFI=#1F 3 F.oxysporum ()4 75 HBRS
=R XEFICHENT 5 Fooxysporumod 5 {5 1
FHZ DV TN,

1) E8 ¥ &
1974 FEFET- 0 5 5, F.oxysporum OB HD
7o MR A R L 72, MBI 4 C R RO

Table 15.

of lots

60 | r\
40 L
20 ‘
0 [ l I ] l l ' 1
0 3.7 7.4 11.1 14.8 25.9
% of seeds containing F.oxysporum
Fig. 12. Percentage distribution of onion

seeds with different contamina-
tion by Fusarium oxysporum

Fusarium oxysporium attached on seeds of onion

Times of rinsing by
steriliged water®

No. of conlonzes
per m{ of rinsing

No. of propagules
per seed of onion

water
1 106.6,/ mb 21.3
2 29.0 5.8
3 25.6 5.1
4 18.0 3.6
5 1.2

a) Twenty seeds of onion were rinsed with 20 mé water at each time.

NIZIRAFL 72, S BEHSFHIREERL TH D,

) EBRRER

K& Table 16 1IcoR L 72, SFEHH 1~ 34
TiE, HEFEIEIICERTLRICTEY, 5 48%
ThuBEFLE,

Table 16. Isolation of Fusarium oxvsporum
from onion seeds preserved in
the stock
Years of % of seeds attached

Year - 0)

preseving by F.oxysporum

1974 0 25.9

1975 1 20.0

1977 3 18.0

1979 5 4.0

a) Prserved at about 4C and disinfested with
0.1 % HgCl 50 % alchol for 30 seconds.
b Twenty seven to 100 seeds were tested.

(3) EIFHSHoBEAND F oxysporum driz &
% f.sp. cepae (HELE
7 5 R 7 Fooxysporum 2o, f.
Sp. cepae #a5E L, Db LEEFHNI,

1) BB H &

Fifr b8l T EOWEMRE T L5l
T, ZNFE R L) fsp. cepae NEA %
ATz, ELIZIALD I L5 EKRIZOWT 3
OB ORI 2 L 72,

) EBRBER

#R % Table 17,18 12/ R L 72, = X T
LorEE R LB Fooxysporum ) b, 12~23%H 1.
Sp. cepae ¥ RIE S L7z, KfENHEMEETLHRAR
(3 fsp. cepae DIFAET D2 L HifED o HILTZ,
LA LRIz iE, BRRREINEDGID 67z,
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Table 17. Frequency of Fusarium oxysporum Table 18. Pathogenisity of the isolates
f.sp. cepae (F.o.c) isolated from of Fusarium oxysporum from
seeds of onion seeds to onion

. o Pathogenisity
Locality No. of isolates % ofa) Isolate :
tested F.o.c. Damping off scale stem plate
Ishikari 13 23 0 OFs —8601 74.5% 3.6 3.0
Sorachi 15 20.0 -~ 8607 62.0 5.2 2.8
Furano 22 18.2 —8630  53.0 2.8 1.3
Kitami 17 11.8 — 8645 11.5 0.2 0.1
—8673 0.5 0 0

a) Determined by onion scale inoculation test.

2. + ¥ 8 %

AR EHHERT 3 2 LT T RS TR,
Z 2 CHR, AR R T T BT B A
TREEHD T 2 FT,

(1) HELTEIZH T3 F oxysporum OiEE

1) £8 F &

197744 A T4, BRTTHIK 2 v/, @6
WX 2 # DG4 » FROE RS SIRILL 724

Table 19.
of onions (1977)

L 72, &K @i%iwﬁwbﬁﬁti<&ﬁ
L T {itl,to BoiERIL, 10g DETIZHOWT,
B & AR & 5 2, 5 H RIS
BZ O MEEHL, £l gL)nFEL2ERL 2,

) EBRBER

g w Table 191772, iR L 28R 1%
DTN T b FoxysporumbH S 1, EHE32.5
~4.0x10* it g THY, WIKIZLEEAKNH
LWiEWE AL o7z,

Occurrence of the propagules of Fusarium oxysporum in nursary bed

Location (Furano)

Soil condition No. of propagules of F.oxysporum

Lower pant (Kamigoku) alluvial, sandy loam 3.7X10° g of oven dry soil
do. (Shimogoku) do. , loam 3.4

Upper part (Rokugo) diluvial, sandy loam 4.2
do. (Furebetsu) do. loam 2.5

(2) AMIZH T3 F oxysporum NDHE L HE

1) B H &

EEIL, 197795 A L8 AF Ty~ 4 X%
BHRRIC T - 72, AT, SRYH N4 »
HLETH-C, RIEOEKTEELR > ZER
DAMEETH S, HFEGHHL, &ro3Bod
D6 wFIH L, Fr XOERM (30em) OFEBET
5~10cmD LA # LkgdRi L 72, 5 AA5H 8 A
FTC, BMLEZAH4RIEEZRRL, #Hox

mIZHEL 22 HRBEHEE L TH B,

) EHRBER

AL 72 413518, MERORENRL Y, TH
X N IBIARFOMFEM T, o 31381
SR RED Lo, HERDERIZ DWTAB &,
8H¢ﬁ SRR T AEI S A S AL, L
L, (3G THBROZIZEE Thh - 72(Table 20),
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Table 20. Occurrence of the Propagules of Fusarium oxysporum in a main field
of onions (1977)

Locality % of basal No. of propagules of F.oxysporum ( X 10*,/g oven dry soil )
(Furano®) rot onions® May 20 TJune 10 July 12 Aug 17
Shimogoku 39 3.5 5.5 8.4 11.6
Kamigoku 2 2.7 4.2 3.2 8.2
Rokugo 1 — 3.6 2.0 6.3
Furebetsu 1 — 3.8 4.2 5.8
a) See Fig. 5.

b) At harvest on September 14 to 20.

(3) ¥RBEEEEIZH (73 F oxysporum DEFEL 2) EBRRE
HE #4FE A& Table 21 (2R L 72, REWLEPOH
1) E8 F & wEZOMERIAMEE UL, 8 Adaic®

ERFHTEHE(FAR) R EE X () R AEM A H L2, La LAEAIIERT
N2 N TERLMAL, FEOREIEHOE BEICERZALN LD -T2,
HIIFEEFE L TH S,

Table 21. Occurrence of Fusarium oxysporum in seed farm of onions (1977)

Locality in % of basal No. of propagules of F.oxysporum (X 10° / g oven dry soil )

(Furano) rot onions May 20 June 10 July 12 Aug 17
Kamigoku 80 3.2 4.6 3.7 7.6
Rokugo 10 4.2 6.2 2.0 5.8
a) See Fig.5.

b) At harvest on September 1.

(4) L#EhIZHFB F oxysporum f.sp. cepae Table 22. Frequency of Fusarium oxysporum
f.sp. cepae (F.o.c) in Fusarium oxy-
NHEE s
L sporum collected from various
BIETER L 72 BEFICB T 5 Floxysporuma) onion fields
|z fsp. cepae D hd D LF LB L 12,
No. of % of
Locality in Furano isolates FO
) R B tested 0.C.
. - . e Nursery bed Kamigoku 50 18
ﬁg;ﬁ%ﬁuiy HIJIEL~ Eatft j:j;ﬁl:‘] Q%EEEA’H% Shimogoku 50 22
12, BYHEZM B Rk & #L7 FLoxysporum IR AT Rokugo 30 17
L-EZ-)2REL 28 H C8W L TPSA 5 Furebetsu 20 20
HoFfe L CHEEZEL 72, fsp. cepae DFEIEIE, T H Main field Kaimigoku 50 12
b DB E 7 ALE AL OB 1B L THT - 72, Shimogoku 50 20
Rokugo 20 18
Furebetsu 30 10
) B RR Seed farm Kamigoku 50 18
#EFEE Table 22 (7R L 72, &r DO LEH L5 Rokugo 20 30
BEL-EKD O B, 17~30%h {.sp. cepae TH - a) See Fig.5.

720 THEE, A, HRFEM o ER T, Fooxysporum b) Identified by onion scale inoculation.



az WEA M 5t XS - 7 OB T B %

D fsp. cepae ) HH B BT B E LR
HLNT, FRREIBDECIZLY ZokEC
EiLAabNhrotz, -T, =4 X g5
2 BT B Foxysporumrh o {.sp. cepae DAL,
EXDPLETH 518.5% Rtk & #HEwE S 417z,

3.1 E M P

(1) REBRFH&*

197745 A20H, BR¥FH THERX (EHK)
DRI %5y (PR O R HE40%) 12, &
FERY A B L 72, BRHL e 61~ 2+ A%
sl 2 $RAL L, HBESE (MBI EM) & AR
BBz 7z, AL 0.1 %AKR0% T L a—
T3 TR AR, BRI Ui B R
Wiz, B, e HIIHERIIBNICEAEL Twb
LD AL 72, f8p. cepae DEGEE, bEC
YA B R & PSA S RERT L, B )RR
[ A

(2 EBRBR
FEE 4 Table 23, 24 (295 72, F.oxvsporum|Z,

Table 23. Symptomless infection by Fusarium
oxysporum on various plants
(Furano, 1977)

% of plants F.oxysporumisolated

Plant?
Hypocotyl or crown  root
Pig weed 95 0
Cucumber 90 0
Pumpkin 90 0
Corn 50 0
Wheat 15 0
Soy bean 40 0
Rice 10 0
Pea 5 0
Radish 0 0
Carrot 0 0
Spinach 0 0
Lettuce 0 0

@) Cropped on the onion field severely infested by
F.oxysporum f.sp. cepac.  The method for the
fungal isolation was the same as Fig. 15. Twen-
ty plants were tested for isolation.

Pa, Xa), ARF - DRI 5 1390% LU
FoEsET, FE0aL, aL¥, T4 TH
51340~50% 7T, 4 4, T F7H 54 5~10%
FRBEE L BER L, Sy, =2,
R L Y LS L o7z, a7
T AT ORI DI 5 (LT BES HLe - 72,

Sy 8ES 72 Fooxysporum i o) £.sp. cepae 7 HE
13, 30~70% L @\FET, L uY, X2, AKX
F oo TIEZFDOED L lZEmD 72,

LB, EBRUBERO KM EFIZ O TEEE
L7zas, Fb ) a EniFikizild sy, 58
WE DN F 72 (3N 3R I ARI3 32 & L e

=72,

Table 24. Frequency of Fusarium oxysporum
f.sp. cepae (F.o.c)in the isolates of
Fusarium oxysporum from various
plants (Furano, 1977)

Pig weed 20 20
Cucumber 25 99
Pumpkin 10 20
Corn 10 50
Wheat 10 70
Soy bean 10 30
Rice 10 40
Pea 4 50

a) See Table 23. Identification of f.sp. cepae
was conducted by onion scale inoculation.

4. b
RBEIZBEWTIE, 723 ¥Rz >
WTRRET L 72,

g2 XA, Foxysporum # (RET A2+
125V Tis, Gordon' 7 & RO T2 B 5
FFeone THE L T2 79, £.8p. cepae D IF i
DT BEL Tuwv, BERTIE, BB
FoKA & EEEs O Fooxysporumh i 24722 X o
Ly o XM ICABEI MR L T 5 2 a5



RELRTHE: =3 XEIEH L 2 OBRICET 58% 23

Lilte, FoART AL ARERES L
728D b b Fooxysporum» B S 5 Z &b,
I LB ARMARICLBHERTE 2 EDF
WIS 2 & 7o 7z, L LEET O NIRRT IS A
LTwaHEaIic 2Ty, KERDNL TIEHR
LNV, Ll yeR XM, HANE
OFEM (capsule) ThY) , HFEOME L%
DM D e s, ROBEAOEHZ T
LTV BRI H 2 5115, EFERIZ DN
TIZAHTH 5%, BT L E N 5 Fooxys
porum Oz (%, fSp. cepaer G ENDBNT, £
B oARERYVRRED—DTH DL 2 Kk
L TH B,

A 3Eh I BT A fsp. cepae DIFAEIZ OV TR,
Abawi &5 DA H ), AR (7277 L ESE R
Thbd) 2B AERIE, SEEWERIZHN T
WEIIH LN St LTS, AERIZEW
Tl, FEEIIEE, AW R MmO VT s
LIFAET DAY, MBI RERE » HEORIIZ—
EDMBREA LN L -7z, RN UERMEMIZE
T 5 7= XEFLH PO Foxysporum Divk %
Bok, winoMTd 8 HpajizcHE T REHY

MAA LIz, BB, 7= XMoo EphIcHEE
9 % F.oxysporum M20%Hii1%1%, f.sp. cepae TH
L r#EEIN,

A R E O HEREIC OV Tk, Abawi &
Lorbeer® '#%, Oxalius corniculata (# %33 H—
f) vifsp. cepae % BIFHEBGE A L, Tz o

(pig weed), A1) k= (purslane) » & 4 &
WEaBE2 157, SHEN Y22 XIINT 5K
U557 FlooxysporumTay - 72 & § B 5D
AThHb, RERICBTL, =X McA4%
T 5 L aFOREIERY & &3 T F.oxysporum® oy
BEX 4, Aofsp. cepae D HEEIIWD TEh-72,
caFFSeAXMCEVHETH ), KEHNR
B e L TEETH D Lz st bt
ok, fsp. cepae HIrE T 5 AT REMEDH B D
2, 708 (Xa7Y, 7XRF ), 4428 (b
TR, TLX, A F) KU=AF (54X,
2 F7) ORI TH D,

VL EO#ES S 5, BIFOLYRIL, REFMEAL,
TERICEFTLIRE L SIS A XM 1 #
LHETH DL o ICERBEREL THAKET
HHIENELNTH D,
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i ELRERBRB RS H39%

VI. P=AXEEROEFEEE
7;? ﬁ) U\ 1L4\(7lu t J—.—
BIEDLRIREIZE T 2% h 58 5 h0 2 ot L7,
¢rrﬁ%mm RIEDS, SeRAXORLLETE FAEE KL, 1974, THEDWECHZY, PR

HICBWTEDL YT ERKE L b’d‘bb_
DWTERZT- 72, $%%% WL 7213351,
BRERTEMX (B, ARKIZE) ORF

ERMTH D, LRIIPOKRI 200 - iigE LT
HD, NSl el eHaiziE, 20

BFacl 7o,

1. 97X X REEROREHER
(1) EERICHT2REER

HRTRET AWML, T RFAOE AT

HDH, TNBIEFTIREFNEE, HDdWIiE
PIZHFL TERP THIET L0 TH-T, %

COMRTITFEREL 2T DH20~30%H 1 LA,
b, L2 LZodFnls~20%i%, ETARD
RIFNH L LITERLTEY) (-1, Mt
W), cnbirdilickseEz2005. 1K
FOFETH 53, Fusarium, Rhizoctonia, Pyreno-
chaeta, Botrytis, Pythium7; ¥ DEE DI NS,
Z D) 5 Fusarium, Rhizoctonia 738 S 55\,
INHLDOEBEE, WINLEIIMEEITHT,
WIRIZ B - T F.oxysporum f sp. cepae D53 5
BAENEDRETHE 22t IBIET 2 Z X3
TELhr-72,

WAL EEICEH b TS, T bbb RF
HBoOAGIE, HFVMEIZEFRA EALNT, Bl
BFD3~4ZERRIZ F 4L AL LD, 197442 551981
FET, BRET T 2RWETIE0.1%% 2
LI rXEIRmTH- 72,

() FMICHIBIREER
1) B8 K &
sFECALIR B ), AR 40X 10em, HEAE % A
DFEAE BT BRBATEIC L » 23D TH

BRI 19744 11,8204k (500m?) , 197541,000%k
(42m)y TH B, 5 AIOHICRML, 5 H23H»
55 ~10HAICEIcOWTRBETREL 72,

50 -
1974

30k

20

%, of basal rot onions
transplanting

o

i}
Wy v T T T T T T T 1

May 10 June July Aug. Sep.

% of basal rot onions
Seasonal change of the incidence of
basal rot onions in main field
(Furano, 1974 and 1975)

Fig. 13.

) RBRRER

I BT 5 EBROFREERIL Fig. 13 (278
L7z, ¥IRERBHLDIE, MEELL I XD
NELAEMOME S 6 AIORETH 72, FDIE,
JRERERIE R, NEAFEH D6 A T4
Hb 7 A RN IIERE LML 2, EHiC8
A~ T Ao ERE W 1L, FommkaERid B8
BIML 7z, 9 BIC% - T b DMBEENIEIIL A
LN - T2,

3) HEHI-BIIREEE

1) BB F &
BITEO AT SN O—E2 35T & 172 R FE M T
AL 2, BEEMIIBRETHECIY,

T TALBRE, , FEEROEREIZ 4 A23 B2 T2,
AMREE, 197041208k, 197642008 TH 5,
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) EBRER

BEWREFig. 14icm Lz, mE & L I3ITHEED
REHELRL, 6 AREICR/HRI AL, 7
A RO E I IZ20% I D RI/HEL L - 72,
8 A FanBTe iz iTmsEiL a8 L 160~70%
IZ2EL, FOBEMERED 9 B LA)IZIZ80% %,

100

plantihg of mother
onions (Apr. 23)

60 1

% of basal rot onions

)
=1
G—

June July Aug. Sep.

Fi Tig. 14. Seasonal change of the incidence of
basal rot onions at seed farm
(Furano, 1975 and 1976)

FHICBTRELBHRORERDITIT2HICh -
72,

2. BRRUARMICE S5 BE
& #R

(1) BERRUFMICE T BE
1) BREZECT2HOKMEIC B 2 RB
a. B F %
FEBRIZITAFEICAT - 72, B, B LR
(ABRIKIZS) ELBRBFHEEHX (AEL5])
DLFEMED 2 TH L, 5O, AH
LI (E REHE A X, HiLA, HEEDEL)
ICRHEL 72, BAEIZ 5 H24HIZATY, 9 H26HIC
SHRERET) FEEL 722,
b. EB®HR
WR % Table 25 (2R L 72, 2RMENH TR
MTI9.8% & mELFEF/ERL oo LT, &
RMPFENEII5.0% TH - 72,

Table 25. The incidence of basal rot onions from the different nursery beds
to the same main field (Furano, 1974)

Nursery bed Main field Total No. of No. of basal % of basal

in Furano?® onions tested rot onions rot onions

Kamigoku? 425 84 19.8
Rokugo”

Rokugo” 7 5.0

a) Basal rot onions broke out severely in 1973.

b) No known history of incidence of basal rot of onions.

) BEBERVREEOKRIEICS T 3 RB

BICOERIC L N WIRIZ BT 2 By 2 51
20T, WIREE R UMD L DB T
NOWBEETHLE»EHLLIZT D 0HDEN%ER
21172,

a. B F &%

FEERIZ1975F K UF1976 52T - 72, BHE OFH
WL, KEZT5LAEDE I 2XET#0.1
% AR0% T NI — N T5 HEERFEL, WA
KTEBEGEL20b, REAKREL 2EEHAT

i

v4 (IR TRy bxz—2,, FEF 1) %
) IZHEMEL, S0~55AME TR M A MEE & L
L e BERICETE, 20~30KND A XD
IR S HBE O DR B Z v, Floxysporum
REL T nwZ & E2iEr»H,

FHEIL, LR UHET A% S 58m (AR
FCEsy) iR (EIET) TH®EL 2, BE
Bl 2 N FNOMEEF 2 AL 72,

itz | 7o Al o K E 1 Table 26 o) TH 5,

3

RE B ¥

il
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Table 26. Condition of the fields tested

Year Locality

History of basal rot incidence

Asahikawa, Agr. Exp. Stn.
1975 Furano, Kamigoku
Naganuma, Agr. Exp. Stn.

No known, after paddy field
40 % in 1974
About 5 % in 1974

TR R U A

1975 Kuriyama, Hinode About 10 % in 1974
b. %5&%"% Pl b2 b, AMIZ B 5 #E,
@H% Table 27 IR L 72, AMAARREEE OV O LI I T 2HERIT & - T

eIty \;»\7)&8%;#5&&3_ BT 5mERS L,
WE B OWRED 2.6 % THLDIHL, HREE
1316.4% |\ T, WK TREL 2HOKMA~D
FHRAAIZLBRFHVEETH DL Z EVHELD L
nr,

—0, AR O S ERE % L O5A10IE,
%%Et%%ﬁmw?ﬂ%&@tfa,$ﬁm%
HDEIIA LN L -7z, ZHIERIFBOREDH
LWERHHNISTL, HENEEDLGER
BT, RILETOIGTLRBETH -2, 2720, W
HEOBHGRFEHE LD L, XETHREDBN
B DH PN BENID A 5 172,

Table 27. Infection of Fusarium oxysporum
f.sp. cepae to the seedling of oni-
on in nursery bed(1975 and 1976)
Year ~ Soilfor Main field  basal
nursery onions
1975 Sterilized Asahikawa®” 2.6
Furano 36.7
" Infested” Asahikawa® 16.4
Furano 42.1
1976 Sterilized Naganuma 7.4
Kuriyama 6.7
Infested” Naganuma 9.0
Kuriyama 8.0

@) No known history of an incidence of basal
rot.

b) Infested by F.oxysporum f.sp. cepae.
Main fields but Asahikawa have known nis-
tories of basal rot of onions.

ThHIENE LN,

(2) 72*¥EEH 5D F oxysporum ) 4B
ki 3:

AIFIIRAEL L WIRTREL, FoARMIZE
TR ELENFM I TH L2008 H[EENAY
o, ZZTAMROBYRERZ2m5 721, 7=
F X DERTRD & F. oxysporum Dy EER B =
T EEREOHEREIZ DV TN,

1) EBR F &

EHEERD & ) Fooxysporum o> 55 B3, Fig. 15 |2
WL FIECHE- 72, ZFEHBHO 7= X 28
DHELY, M L3R (FhE) ROHREZBREL 2o bk
Wl 7z, ME%0.1 %5HKR0%T V2 — )L THEE
L, WE K TSR L TEBRTOME &H S

cut = —f = — — —
rinced by strilized
water 3 times
stemplate . :
removing stemplate
lcut‘—-— —
1
washed by water sterized by 70 % alcohol
| for a few seconds
dried in air |
1 rinced by sterilized

sterilized by 0.1%; HgCl
50% ethylalcohol solution
for 5 to 10 minutes

Fig. 15.

water 2times

1
setting the stemplate
on the selective medium
for F.oxwporum

The method for the isolation of Fusarium

oxysporum from stemplate of onion
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WEATM D &4 XL & 2 ORI T 5 8%

A 7 THN &Y SpEERZMIZE VT, 25CIC 7 HIE
fR- 72,

SR, BaMEZsic#e L, PSA#IHL1 212
PCNB(1g), 2 FL 7 =4 o mREEEE (300
mg), 2—)LEEF ) 720 (500mg), (39 EES b
Vo (1g) iz, pH%3.6~3.812L 7%
DE Gz, B EIE50~1008TH %,

) XBRRER

R4 Fig. 16,17,18 127k L 72, EAh L F.
oxysporum O 5 BEFIL, FABEO T TT TI220~
50% & @i o 72, Z ORI RBEAIL, H B

%
100 =

fungal isolation

80 b

60 1=

basal rot onions

e
7

> ad

I /\ J
June July Aug. Sep.

Fig. 16. Seasonal change of percentage of the
diseased onions and frequency of iso-
lation of Fusarium oxvsporum from

stemplate (Furano, 1975)

100 ¢
fungal isolation

@
\J

% of onion plants
-
3
v

basal rot onions

0

May 20 June 20 July 20 Aug. 20 Sep. 20
Seasonal change of percentage of the
deseased onions and frequency of iso-
lation of Fusarium oxysporum from

stemplate (Naganuma, 1975)

Fig. 17.

DIEKITL & LD, ZERIRE MK L TR E Bl
LTLBEBIEREBDO Lo Tz, FDEL o8
13, A BT 5 EWmEEL KT 2EY So8
L7z, ZofEmis, MEROERETH NI,
LEMORIBIOEBFZTNLREBETH -2, %
2 2oz, T 2 H A% E Wisconsin k¥
&0 AT L AR S S fE T Fusario — 24 %
W, FIETRE L RO 2 AR L CL RO
WHRTH- 2,

100 =
Fusario-24
S
=
K
2- fungal isolation
=}
g F Sappro-Ki
3 )
© Sappor-KL’_,_-O
25 b .--0"—-.’ basal rot onions
e . 0
’/ Fusar10-24/,/,/
—O==0--0-="
¢ L2
\ / \
July 2 August Septembee
Fig. 18. Varietal difference of the incidence of

basal rot and frequency of isolation of
Fusarium oxysporum from stemplate
(Furano, 1974)

(3) EBZH,SHBEN S F oxysporum ¢ f.sp.
cepae
B ik & ) G EEX 17 Foxysporuma 9
t, fsp. cepae D HEEIZ OWTHANG,

1) £EB®F &
BRI, A BT 2 EHRE I eAXNE
Lol cRE%RTH L, REBEENEKRIZ
1975 ICHRE L 12 b D TERIEREIC L Y fsp.
cepae DEE® L, = REEOIWHRIZOWTIL,
R LY RIEL 22,

2) ERBRBER
#E R 4 Table 28,29 27xL 72,
Eif, BRFOmMD & RE L2 Foxysporum
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Dz f.sp. cepae D isd D EVE I E VT L AYEI
HiLsz,
FeAXDEFHEHORNL AL O L, BRI

Table 28. Frequency of Fusarium oxysporum
f.sp. cepae in the isolates of Fusa-
rium oxysporum from symptomless
stemplate of onions (Naganuma,

1975)
. . No. of isolate % of
D lat
ate of isolation tested f.sp. cepae®

May 20 27 48
May 27 8 11
June 4 13 38
June 15 13 69
June 22 19 79
July 2 32 56
July 8 16 81

a) ldentification of f.sp. cepae was conducted by
onion stemplate inoculation.

4) 97X XERCHTIHEFERENEA

RIECOER D 5, AWHEREIL 7 =2 XOEE
MIRA 5, EBRMBAND D EF ORI ERTL
TEYN, FRAHRIBIZONH D LD HEES N
DT, MHEEEHNEEIC L - T, =3 FEHPMR
2B BIREE OB &R,

1) B H &

197655 L) 8 HE T, R LKA
W ERIIY (ARKIES) THELZS2AXD
I bbb, ERFHO0M800 % ) B KBk
L7z, fEakeRiz, REZHS5mm(H CEEH AU
LR, w7, B4 % TRV AT L
TeF (1 /1I6MEgEREEERY) TITVv, =%
=) T = IVRINTHKL TovT 7 4 iz
WL, EX10umaMEUhE o o7z, YUk
120.05% kv 4 ¥ > 70— (0.1 M Fedgkisig)
TYta L, GHUEHE TEH URMEEL 72,

SEEAROBG N, B Y2 SR I R R

oo THREI N Fkknd Tlsp. cepaeh o> 3
IR =AY ) 8 P R S A

Table 29. Frequency of Fusarium oxysporum
f.sp. cepae in the isolates of Fusa-
rium oxysporum from symptomless
stemplate of onions (Furano,1975)

Date of isolation No-of isolates % of
tested f.sp. cepae®
May 10 32 56
June 13 17 53
June 30 23 74
July 16 31 81
Aug. 3 20 90
Aug. 17 16 100
Aug. 28 20 85
Sep. 10 20 90

a) lIdentification of f.sp. cepae was conducted by
the onion scale inoculation.

WIARDERIZOWTEEL, BEEOEARDMKEE
RW LA L, ZIUH T Foxysporum O
AL A RCER L 7o, BRESICIE, PRIEREAALIZ15~20
R % i U, SO o (R WA 8l
AR X 100) Tl 72,

) ERER

Fig. 19 (2 # = A X O R U BAEK D Ei# » =
TUZHET 2B OMERIH OB R 2~ L 72, 1L
IRCL 72 7= R XA FHEERP Iz BT 5 Lo
B fE#% 4, Table 301230 72, BELkEHED
frgiz, DX Y THD,

FILA YT L 2 TlE, W
R, ORI, YEMBE R IR T G, BIXHIC
Yo, x 4172 (Plate V, V), F/EEITIERD
B IEIA ERE S e vy, BUER OSBRI D
DHEF R IR Ic gt s (Plate V), 2L
DTN F=r DEEHEIZ LB LD EFEZ
Hilb,
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DEIRBEFOHSIZ DNTA L L, HHHIER HADHERT 2 EEEHMBOEIEIE, FBRL
DI TIE, RO E SR TAE L T B EEK BB L CObMKRL, 7TRIZAS T 63T
DERA LI, EIEERMAM SR S 100%12:£ L 72,

PR L 72 & E 2 515 BB OFEALRE I TR BARDOTEAET BB E&IZ IR T, AP
AL TV EEH26%H -~ 72 (Plate V), —A, AL EROEESIZH T DRSS, 6 AL
ERNOFME & HEE R I- BT, Bk 7o CirzicEEmL 72,

iDL L1z, B2 TE FEAR Mo EARIC B U 72 FE B o LA

leaf sheath

healthy
vascular bundle
lignified
vasular bundle

f———— growing point

vascular bundle

) . parenchymatous
primodia of root tissue
dead tissue
mass of myclia
living root dead tissue

living root

Seedling stage of onion Bulbing stage of onion

Fig. 19. Diagramic representation, based on microscopic observation,
of longitudial section of the stemplate and the roots of onion
plant.

Table 30. Occurrence of the hyphae or chlamydospores of Fusariuem oxysporum f. sp. cepae
at various locations of stemplate and root of onion (Furano, 1976)

Days after transplanting

Location?

0 14 28 42 57 67 77 95
Affached to the living roots  89.5%  46.4 42.8 61.5 18.7 — — —
Dead tissue 26.3 35.7 35.7 76.9 100 100 90.5 81.2
Dead roots 0 21.4 21.4 30.7 100 93.8 95.2 87.5
In the living roots 0 7.1 7.1 15.4 12.5 6.3 19.1 37.5
Parenchyma (slight) 0 7.1 7.1 38.5 37.5 43.8 52.4 62.5
Parenchyma (severe) 0 0 0 0 0 0 4.8 31.2
Vuscular (healthy) 0 0 0 0 0 0 0 0
Vuscular (lignified) 0 0 0 0 18.8 6.3 38.1 68.8
Mass of mycellia 0 0 0 0 0 6.5 9.5 67.5
Chlamydospore? 0 0 0 7.7 25.0 18.7 47.6 87.5

Samples were collected at Kubo’s field in Furano (See Table 44.)
a) See Fig.19 and Fig.20
b) [Plants in which the fungus occurred/ Total plants examined] X 100 %
¢) Most of them were formed in the collapsed dead tissue.
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Root e )

/
attached to / dead root
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living root
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living root

U ———
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N yeela . beginning

_--c O of basal rot
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Vascular bundle of stemplate

or formation of chlamydospores
chlamydospores

chlamido-

2, of the onion plants in which the fungus was observed

sof " lignified

P

vascular
bundle
0
Mayj June ] July ! Aug.
Fig. 20. Seasonal change of the frequency of

onions containing hyphae or chlamy-
dospores of Fusarium oxysporum in
various location of stemplate and
roots of onions. See Table 30.

DI 6 BIEHIZA LI, FOBRERDTEAET
HLONEIGIIEML 72, ZoOFMBTIE, TH
TADLHEARDE AL Z A7 ) (Plate V),
WA H1.5~2.0mmi2FE L TWAHEARLH - 72,
IHEREBROMBERM - A2 LTE 5,

) 7= ALl e EBMERICE T, THRE
BIZHADTEAED RO S, FEOHERIZ7 A
TRz ERL 2, BIo) Z= AL 2 HEE R
12, AROBFENDHEEI A 2DHLT, TFo—
2Rk BEES LI LITESE R v (Plate V), %
B, ) 7= s s WVEBESHEERTIE, 5
HI10HZ 5 8 Al4H £ TOMEMMEF, WHiklise
CREdLNL -T2,

7 B TR S, YEMLRL & AR BE A

ELREAEND A LN, ZOHEET 5 EEEIL,

BHICEAFTHMLAZ, ZHEAKe FxTo
AR TH 2 Dh, AP ERRNFAT L0
DR TH B OMIEAHTH S, L L AKoD
B X T7UE,  ULHERE o RS IR U o0 B E — THT 12 FZRK
ENDZENEDT, ZOBNERITERTH
HEANDRADTZODREME & T 20T L L # 2
Litd,

FEE T %I, SEMRomE L 2 Hikdic 6
A 5 LG, 8 HAN13#90%ic &
A 72 (Plate V),

PUlknzZ ehb, AREROFETIZH - T,
HIBHEIIRERL, SEAL TR X E KIS
ELLHEENY, serXnEEFHEETEL S
TROIEERDIEMME, H 5 O IXIERMEE TH b
TEL, R Tlel ERLHMICIRL TEBIC
EBEHEZLNS,

3. WEI XX DERERE

PRI SERA S 412 BRI, HARLCAURE S fL7
Yo XEETH DD, FOEBMOMEEILH
DTE, — 5, FAERLE I L R
(£ 5, % 2 TRERK S LEERIC 2R
LA XDORIFIZ DOV TERE T 72,

(1) RBRF &

RERFERIZ, 1975%F 9 HICE R OAR £ %
M (AREITES) THRFEL 72 7= 2 X & el L 72,
[FI B L2 UL RE L 728 22 o0 Foxysporum OIREZEE100
%TH 12,

R RFERIE, EBRELSEL TV 2IEEUIRL
72 FRCREBER £, 0. 1% AK50% T v a2 — /L T15
SEIFMAE L, KEKTHREL, FICEEHE
ROBERADLLWEIEICEZTHA 7THN &Y,
HUOREOFHETRAEE L Tkiktk, Bal T
YnExa71) > 7Lk,

EINEEREE N KM IS, 1810
em, EE210emDFHEHE DY), THUSHEE L 72 FE
AANTH LT 288, JnEIEHRLE L, Tt
WL THRT (BRT, ARKIIS LD DFRE)
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WA M D 724 XEW & 2 ORI 285

AT, Hgd L L7,
197645 H16BIZ%EM L, 9 HI5HIC &% ik
XZENEWEREL R,

2) RBHER
REEREEM L 2800210, IFEERt, wh
DTN TLRIFL, WK LILLH40%, 75

%TH -1z, BMEBEKIL, HLICBIT B HEESS
%, FEHRETIES % TH 72, THITEETER
ELzbondiz, RESIN TV Lo EEN
T2 e&z 51 b, (Table 31),

LI En#ERy b, RS =2 X ORI, HHER
DIREIZ L B854 8, Bk LEERD ZH5»
HbDEEZ LT,

Table 31. The incidence of basal rot of onions in seed farm originated from mother
onions carrying the pathogen (Kamikawa Agr. Exp. Stn., 1976)

- Soil condition of the seed No. of onions  No. of basal % of basal

Mother onions farm infested by F.o.c. tested rot onions rot onions
Onions carrying Not infested 20 8 40
the patogens Infested 20 15 75
. Not infested 20 1 5

Healthy onions
Infested 20 11 55
H5HZEDH S, ZHUIKHERE L SR
4. © b

m BEHEE

HRIZ BT 2 5891, EFaIz 2w Tl
DIRELREL TEY, BFHOIMIZOHTIZ
FEEFIL 0.1% % Z 2 THid TIREETH 5,

AMzBlF b RMmIz6 AEursmabi, 8H
P~ TEICWERFENEZRMT 5,

HAEMIC B TH, AR E % 72
E o2, BRI AMIY L& -2, B
FeAXORIKIBUT LI LT, H<1918
FIZL A TEROA =AY 2y Mk b ¥
R TR SR L 72 s il s ) ok
L19794FE 12 & REF T T B X 03Iz @Rl L 72 4
=F vy bDF2RXIE, W3O
FoAX LN GEIRDOFEN S L2 BT
Wb, F =y MEEERL, BIENGE L 72/ B
HEPBEFRTZ2LDTH LD 5, 2L DHEH
g, MEI=A2AXOFBEBEP L2 E25
na,

(2) REFE &R
A BT 5 RY & 3012, T mgIc L b )
DDIHNZ, RMICHFHBAZNHERKEHORKD

Mz BT LIRS AT 2 BB DFIK
EZ bbb,

Abawi & Lorbeer 13, Ji/5 5 % A6 L 72 4 452
W2, A2HEEE L2, 15HMICh»
THREEBLBEL, WEEI B> SRALTE
BICELIGAE L, EROFELNEDL LIZAT S
Bahb b E LIy, FERICL- T, ARENE
TORRYE X FINIE, RIRE S ERDT o K
S TEARAHAR T L, ML NICEZ A,
FARTLZEEEHLPICL,

MEEOARMIC BT 5 7 =4 X123, BHIELR
MERBH L 2 WABHMY: (symptomless infec-
tion) ¥RAEL HLAETEZ LD FILN, 26T
3, EBE 2RO KEIRE SN TN 5B 2
EDBEL T,

7 =2 XOEMIT, FTEOIFERF T TOR
BRERDS, BRI T 280 L IR Mo 1
gz L - TRIRT 5,

(3 TEER

U ED#ERE, BIENMZYEICET 205D b
BHITHBIZE D THEE L 2RI\t
%, Fig. 21127/ 72,
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Fig. 21.

Disease cycle of basal rot of onion.
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