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F. oxysporum F. oxysporum
F. oxysporum f. sp. lactucum PDA
(Potato dextrose agar)
3.8
~11.4x 20~3.8um( 6.8x 2.1y m) 17.8~36.1x 3.8~57um(
265x 44um) 1~4 ( 3 ) 57~114%x 57~114
pm( 9.3x 7.2um) 12~32C 20~24C
(Compositae) (Lactuca)
A
lettuce
Lactuca sativa L. (1)
2
1% (viv)
(2) 2% (w/v)
(Water agar, WA)
(5) (10) 1993 Hubbrad Gerik (Pentachl oronitrobenzene, PCNB) (313
(11) Fresno Fusarium LFO 11-13 LFO11-22 LFO 12-
oxysporum (Schl.) f. sp. lactucum J. C. Hubbard  J. S. 28 LFO21-17 LFO23-26 LFO24-22 LFO31-14
Gerik 1996 6 LFO32-14 8 PDA (Potato
(4 dextrose agar)
12 (
2 40W 2000 ~ 3000 Lux) (
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22~25C )
PDA
( 3 1
9
( )
(
9049 10¢g 5¢g 15ml)
( 3 1
128 mesh
10g 90 ml
5ml 45 ml 1/100
5mi 45 ml 10° 10*
10° 10° 1 ml
Nash-PCNB (13)

(disease
severity) 4 0 (no
symptom) 1 (vascular
discoloration) 2 (stunting and
yellowing) 3 (plant death)

(n1 ~n3
N ) (11)

Disease severity ()

10* cfu / g soil
sativa L.
(Brassica chinensis L.
sativus L. 2
sativum L. 11

Ixnl 2xn2 3xn3 x 100%

Nx 3
(Lactuca
)
) (Raphanus
) (Pisum
) [Lycopersicon

esculentum (L.) Karst. ex. Farw. ( 301)] (Cucumis

melo L. ) (C. sativus L.

) [Citrullus lanatus (Thunb.) Matsum &
Nakai. ] (Spinacia oleracea L.

) [Apium graveolens L. var. dulce
(Mill.) Pers. ]
[Apium graveolens L. var. dulce (Mill.) Pers.
] 11 1% (v/Iv)
1 ( 24.4 ~
37C) 4
4 6

(Lactuca sativa L.

) (Chrysanthemum carinatum Schousb. F-

140 ) (C. morifolium Ramat
) (C. coronarium L. )

(Coreopsis tinctoria Nutt. F-180 )
(Cosmos bipinnatus Cav. F-190 )
(Callistephus chinensis Nees. F-075 )
[Dorotheanthus bellidiformis (Burm.f.) N. E. Br. F-460

] (Gerbera jamesonii Bolus ex Hook. f. F-
310 ) (Helichrysum bracteatum Andr. F-
360 ) [Venidium fastusum (Jacq.) Stapf. F-
625 ] 10 1% (v/v)

1

(10* cfu/ g soil) ( 22.1~
33.7C) 4

F. oxysporum

F. oxysporum
(F. oxysporum f. sp. lactucum LFO 11-13
LFO 32-14 ) (F. oxysporum f. sp. raphani FOR
0103 ) (F. oxysporum f. sp. cubense BFO-005
) (F. oxysporum f. sp. lilii FOLi G16 )
(F. oxysporum f. sp. momordicae FOM 1371 ) (F.
oxysporum f. sp. niveum FNH 1023 ) (F.
oxysporum f. sp. callistephi FOCa 4542 )
PDA 2
(
3 1 ( 9 )
( ) (
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244C 37.0C )
4 6 (epinasity) ( )
2% WA 5
3 ( 0.7 )
PDA 8 12 16
20 24 28 32 36 C 7
4
10' 10° 10° 10° 10°
cfu/ g sail (
) ( 226~3480) 4 Fig. 1. Fusarium wilt of lettuce seedlings occurred in the
4 field.
6
10* cfu / g soil
( )
8 12 16 20 24 28 32 36C
4
4 10
( ) ( )
(Grand rapids ) ( 2 3 )
( ) (
) 8
1% (v/v) 1 3
10* cfu / g soil
( 244C 370C ) 4
4
6

(A)

(B)

Fig. 2. The symptoms of lettuce Fusarium wilt: (A)plant
yellowing and wilting; (B)root and stem vascular
discoloration.
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PDA

(sporodochia)
2 LFO 11-13
( ) LFO 11-13
(blue with purple)
LFO 32-14

LFO 32-14

(buff-

yellow)

(peach with purple)
« )

(orange)

1~4 ( 3
26.5x 4.4 m)
3.8~11.4x 2.0

) 17.8~36.1x 3.8~5.7um(

LFO 32-14

r! ia : i  HEERRNE |
10 )4
] c ;
Aoy
(&5 :
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(A) PDA
(B) ©) (D)

Fig. 3. Morphological characteristics of Fusarium
oxysporum f. sp. lactucum : (A)colonies on PDA ;
(B)macroconidia; (C)microconidia; (D)chlamydospore.

~3.8m( 6.8x 2.1y m)
57~114x 57 ~11.4um( 9.3x 7.2um)

(conidiophore) (phialide)

PDA
(sclerotial bodies) (dark bluish green)

Booth (8) Nelson (14)

Gerlach  Nirenberg (9)  Fusarium
Fusarium oxyspor um Schl.
( )
4
(
) ( ) F.
oxysporum
LFO11-13 LFO32-14 (
)

F. oxysporum
(Schl.) f. sp. lactucum J. C. Hubbard & J. S. Gerik

LFO11-13 LFO32-14 8~36C

24C 24 36

20~24C

(LFO 11-13 LFO 32-14 )

Table 1. Host range of Fusarium oxysporum (isolates L FO
11-13 and LFO 32-14) in greenhouse tests

Pathogenic reaction’
LFO11-13 LFO32-14

Name of crop
Celery (Apiumgraveolensvar. dulce) (imported cv.)
Celery (A. graveolensvar. dulce) (native cv.)
Pak-choi (Brassica campestris ssp. chinensis)
Méelon (Cucumis melon)
Cucumber (C. sativug
Waetermelon (Citrullus lanatus)
Lettuce (Lactuca sativa)
Tomato (Lycopersicon esculentur)
Pea (Pisum sativum)
Radish (Raphanus sativus)
Spinach (Sninacia oleracea)

L yes no




Fusarium oxysporum ( LFO 11-13 LFO 32-14 )

Table 2. Pathogenicity test of Fusarium oxysporum (isolates
LFO 11-13 and LFO 32-14) to composite family in
greenhouse

Pathogenic reaction'
LFO11-13 LFO 32-14

Name of Composite Species
Tricolor chrysanthemum(Chrysanthemum carinatur)
Garland chrysanthemum(C. coronariumvar. spatiosum)

Chrysanthemum (C. morifolium)

Caliopsis (Coreopsistinctoria)
Picotee cosmos (Cosmos hipinatvs)

Aster (Callistephus chinesis)
Livingstone dasly (Dorotheanthus bellidiformi9
Transvaal daisy (Gerbera janusonii)
Strawflower (Helichrysum bracteatum)
Lettuce (Lactuca sativa)

Cape daisy (Venidiumfastum)

L yes no

Fusarium oxysporum

Table 3. Pathogenicity test of seven formae speciales of
Fusarium oxysporum to lettuce

Pathogenic
Fungal name (isolate designation) Orignal host reaction”
Fusarium oxyspormf. sp.lactucum (LFO 11-13) Lettuce
F. oxygpormf. sp. lactucum (LFO 32-14) Lettuce
F. oxysporum . sp. callistephi (FOCa4542) Garland chrysanthemum
F. oxyspormf. sp.raphani (FOR 0103) Radish
F. oxyspormf. sp. cubense (BFO-005) Banana
F. oxygpormf. sp. lilii (FOLi G16) Lily
F. oxygpormf. sp. momordicae (FOM 1371) Bitter gourd
F. oxygpormf. sp. niveum (FNH 1023) Watermelon
L yes no
4
(
) 10° cfu/ g soil 50%
10° cfu / g soil
100%
( 10* cfu/ g soil)
4 20C
50% 24C 28C
100%
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Fig. 4. Effect of temperature on mycelial growth of
Fusarium oxysporum f. sp. lactucum isolates LFO 1-13 and
LFO 32-14 on PDA platesfor 7 days.
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Fig. 5. Effect of inoculun density of Fusarium oxysporum f.
sp. lactucum (isolates LFO 11-13 and LFO 32-14) on disease
severity of lettuce wilt.
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Fig. 6. Effect of temperature on disease severity of lettuce
wilt caused by Fusarium oxysporum f. sp. lactucum isolates
LFO 11-13 and LFO 32-14.
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Fig. 7. Susceptihility of different lettuce cultivars to isolates
LFO 11-13 and LFO 32-14 of Fusarium oxysporum f. sp.
lactucum.
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( ) (Grand rapids )

( 2 3 ) ( ) 4
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14 4
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1993 Hubbard Gerik  (11)
HL-1 PDA
LFO 32-14 HL-1
8~32C (11 LFO 32-14
HL-1 LFO 32-14
F. oxysporum f. sp.
callistephi (7) F. oxysporum f. sp.
chrysanthemi (6) (12)
F. oxysporum f.
sp. callistephi
(F. oxysporum f. sp. raphani)
(F. oxysporum f. sp. cubense) (F.
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A new wilt disease of lettuce (Lactuca sativa L.) was found in Taiwan in 1996. The disease is
characterized by the death of some plantsin the seedling stage. Older infected plants severely stunted and
wilted. Inner tissues of infected plants appeared brown in the vascular system, accompanied by epinasty
and yellowing of leaves. Discolored vascular streaks in yellowing leaves were extended from the root.

Fusarium oxysporum was consistently isolated from all infected plants. In greenhouse inoculations, this

fungus caused a wilt disease of lettuce. However, it did not do any symptom in other crops including
composite species. For specific pathogenicity to lettuce ,the fungus was named F. oxysporum f. sp.

lactucum. Two morphological types of the pathogen appeared on potato dextrose agar during they were
cultured. One type of the isolates produces the blue-purple colony with buff-yellow sporodochia. Another
type of the isolates produces peach-purple colony with orange sporodochia. Microconidia produced
abundantly from monophialides on potato dextrose agar (PDA); one-celled, hyaline, elliptic, or ovoid,;
3.8~11.4x 2.0~3.8u m. Macroconidia produced on PDA; hyaline, sickle-shaped; 1~4 septates; 17.8~36.1
x 3.8~5.7u m. Chlamydospores spherical to ovoid, smooth-surfaced, terminal or intercalary; 5.7~11.4x

5.7~11.4p m. The optimum temperatures for mycelial growth of F. oxysporum f. sp. lactucum isolates LFO

11-13 and LFO 32-14 were at 24~28

. Susceptibility of some lettuce cultivars to isolates LFO 11-13 and

LFO 32-14 was significantly different. Among tested eight cultivars of lettuce, the celtuce (celia) cultivar

was the most resistant to the disease.

Key words: Lettuce, Fusarium wilt, host range.



