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Occurrence of the Basal Rot of Garlic in Hokkaido

Sung Joon Yoo, Kiroku KoBAYASHI and Akira OGOSHI

(Laboratory of Plant Pathology, Faculty of Agriculture,
Hokkaido University, Sapporo 060, Japan)
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Garlic field at Fukagawa, Hokkaido, affected by Fusarium oxysporum. The dis-

eased garlic plants showed yellowing, severe wilting, stunting and poor growth.
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Fig. 2. Diseased garlic plants showing leaf chlorosis and discoloration.
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um BEISE IRt o, T, BREOR
B 48 513 Fusarium BEVWEHEECHE IR
7o

IV. BEEFERE
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rEE, WAVEL, REIL/D S % g,
HEE L TH - 2 (Fig. 30, KFHERIEH
BiEFERC, PDAE EOBEF TR, 138
WA vvoBiEaT S (Figd. UEOKERE
b, & Bk Fusarium oxysporum Schl. emend.
Snyder et Hansen & RISE & #172,
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HEL kR, 255~30CHEEFBER TH -7 (Table

Table 3. Effect of temperature on growth of
Fusarium  oxysporum isolates on
potato dextrose agar
Mycelial growth on PDA (mm/5 days)

Isolates

15C 20C 25C 30C 35C

HF8801 32.5 51.5 74.5 67.5 11.0
HF8861 30.5 44.5 64.5 61.5 10.0
HUK-1 32.5 48.5 70.5 57.5 9.0
HUK-2 34.0 54.0 74.5 65.0 10.0
SUF1343 35.0 52.0 73.0 70.0 11.0
SUF1344 34.0 52.0 72.0 66.5 9.0

Table 1. List of Fusarium oxysporum isolated from garlic and used in this study

Geographic

Isolates Species origin Collector
HF8801 Fusarium oxysporum Fukagawa Authors
HF8861 7 Nayoro ”
HUK-1 14 4 F. KODAMA
HUK-2 7 7 7
SUF1343 Fusarium oxysporum f. sp. garlic Nagano T. MATUOQ
SUF1344 ” ” : ”

Table 2. Measurements of conidia and chlamydospores of Fusarium oxysporum isolates of garlic

Measurements (uzm)

Isolates Conidia
Chlamydospores
O-septate 1-septate 3-septate

HF8801 5.0-13.6X2.5-4 .4 10.0-18.8X3.8-5.0 18.8-31.3%X3.8-5.0 7.5-8.8
HF8861 5.0-13.8X2.5-4.0 8.8-16.3%2.5-3.8 21.3-25.0%X3.8-5.0 7.5-8.8
HUK-1 6.2-12.5X2.5-3.8 8.8-13.8x3.8-5.0 17.5-25.8X3.8-5.0 6.2-7.5
HUK-2 5.0-11.3X2.5-3.8 10.0-13.3%2.5-3.8 21.3-28.8%3.8-5.0 7.5-9.3
SUF1343 5.0- 7.5X2.5-5.0 10.0-18.8%3.8-5.0 25.0-31.3X3.8-5.0 7.5-8.8
SUF1344 5.0-12.5x2.5-3.8 8.8-16.3%3.1-3.8 25.0-31.3%3.8-5.0 6.9-7.5
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Fig. 4. Six isolates of Fusarium oxysporum from garlic grown on potato
dextrose agar at 26C.

Table 4. Effect of pH of potato dextrose agar on the growth of Fusarium oxysporum iso-
lates of garlic

Mycelial growth on PDA (mm/5 days)

Isolates

4.0 5.0 8.0 6.5 7.0 7.5 8.0 9.0 10.0
HF8801 44.0 51.0 55.0 56.0 56.0 57.0 56.0 63.0 59.0
HF8861 34.0 37.5 41.5 45.0 46.5 47.0 48.5 55.5 55.0
HUK-1 38.5 43.5 47.0 50.0 49.0 50.5 51.0 55.0 56.0
HUK-2 41.5 49.0 53.0 55.0 57.0 58.0 58.0 57.5 59.0
SUF1343 38.0 48.5 52.5 54.5 56.0 54.0 54.0 56.0 57.0
SUF1342 41.0 50.5 50.0 56.0 57.0 55.5 56.0 56.5 57.0

3o pH %% L /- PDA S ETORBE DO LTI =v =72, LERERG OSSR

BEflrzrdb7TArs v ERTREL, pH7.5~10.0
TRLEFTN L7 (Tabled),
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LMEEL TV, =v=7%50C, 20 7HDE
BB TAZ it b, F.oxysporum R OBHRE
PHEIET L Z LB EE ATV B Y, KT A
FRETRREFEEY R L (RFEXR HUEE) TE
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vk Table 1 iR L1 6 Bk g2, ALl
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oxysporum W3-12 ¥ (= V) SEEER, JtBEXSF
BRIk (F. oxysporum ff. sp. melonis, vaphani,
F. solani, F. moniliformae) % 3% L 7= (Table
56

3. fERCIARERE

BIER DS B 2 130T 0.5% K EERME T + ) 7 4
T5 HHEERRE L, TOEBHABEF 17T
Brds LRIRZB E -, UTrR~NE=5F
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HAQER S 1D Mot g 0D #Em
DR

B LB WB OB B o v —

VIZAR, 8T 74 LA TEEL, 20 BB 20°CT
&L,

4. T EEHE
BERRBIIEE (20~28T) TUTOZ >0k
VT Tot, —2oRItBEAFEEEEL
(100°C, 1B #7352 Fv 7 Ky b (EEL
cmEX 25 cm)ico®d, 7AERETERLL
(25°C, 14 AR #EEFE® 12y bSO 4EESgN
2bDTHDH, 7 A~REEHIAKESE L L~
A=k 31 0EEGTINZ, +BKS Y 602 A%
LibDThb, $5—2FHy b "~3iFaF
1y E20%; FYOENMASy» A4 = HEK
(PDbroth) CIRBEEL LT LREEXEKTS
E&HE LSO Q08/mD %, 1 £y +H05ml%
MixtebDThsb, WHESEBE - ARICMREY 1
ARy b2y 3EFOME LI,

5 BEHFE
BERGAEE Y, BRREEYR, B2(-), BY
DBEZ YD +~+++0 3 BHCHM LA, FHE
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o
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75-100%, W), WMo B K E 0= %, +=
25%, ++=50%, +++=75%, ++-++=
100%) CX v HFRBEXEL, BEEIWAEEET

Table 5. Pathogenicity of Fusarium oxysporum isolates to three sites of garlic cloves

Infection sites

Species Isolates Plants
I* II 1
Fusarium oxysporum HF8801 garlic +B +++ + 4+
” HF8861 garlic + +++ +++
” HUK-1 garlic + +++ + -+ +
” HUK-2 garlic + +++ +++
Fusarium oxysporum f. sp. garlic SUF1343 garlic + +++ +++
” ’ SUF1344 garlic + +++ +++
Fusarium oxysporum f. sp. cepae Y-12 onion - - -
” Y-2 onion - - -
Fusarium oxysporum W3-12 lily — + +
Fusarium oxysporum {. sp. melonis melon - - -
Fusarium oxysporum f. sp. raphani radish - - -
Fusarium solani ? — - —
Fusarium wmoniliformae ? — — —
A I=Surface II=Longitudinal III=Cross
B: +++=Severe + -+ =Moderate + =Slight —=None
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Newly harvested garlic cloves

Y

Treatment with hot water (45°C for 20 min.)

i

Surface sterilization with 0.5% NaOC1 for 5 min.

!

Sections of garlic clove

I. Surface

II. Longitudinal

III. Cross

Inoculum

Placement on moistened filter paper in 9 cm petridish

1

Inoculation of clove sections by mycelial mat

|

Sealing the petridishes by parafilm
)

Incubation at 20°C for 20 days

l

Observation

Fig. 5. Method for.inoculation to garlic clove by Fusarium oxysporum.
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Suyder & Hansen®, Booth? & 0438 &ERp S F.
oxysporum THDH Z E NP LN - T,

F. oxysporum L& EEB T ARESEOE
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I, 65BN R ETIRBEIRTVS, =V =
7D TIE, BRE B 531986 1 FH oL F n. £,
sp. garlic HE L. £ 2T, F. oxysporum £
sp. garlic LRI, BEHOER=Y =7 b5
B S htc F. ooxysporum DREEBEH T 5D,
B4 D Fusarium B & $ic, [WEREIAEET
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DOSHEIREERIGFRY = v = 2R LT
WIS AR Ui, Z OB EEEEE TR
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DLEX b, 1988 F )T, HETFCRELL
F. oxysporum o X 5 = v = 7 OIFEY 3IBE LN
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Fusarium BEVHDEI R, cAbOEERE
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Summary

1) In 1988, the basal rot of garlic was found in
Fukagawa and Nayoro in Hokkaido.

2) The disease is characterized by severe wilting
and yellowing of the leaves and discoloration and
rotting of bulbs.

3) Several isolates of Fusarium spp. were
obtained from stems, bulbs and roots of diseased
garlic plants. Most of these isolates were identified
as Fusarium oxysporum on the basis of the size of
macroconidia and phialides, the presence of mi-
croconidia, macroconidia, and chlamidospores, and
the colony characteristics.

4) Pathogenicity tests indicate that only the iso-
lates of F. oxysporum from garlic were highly path-
ogenic, while the isolates from other crops were
nonpathogenic to garlic.

5) We confirmed that the isolates of F. oxyspor-
um from garlic in Fukagawa and Nayoro belong to
F. oxysporum f. sp. garlic (Matuo, 1986).



