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Table 1. Seven fungicides used in this study
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Common name  Chinesename Chemica name M anufacturer
Prochloraz 25 EC Schering
N-propyl-N-(2,4,6-trichloro-phenoxy)ethyl)
-imidazole-1-carboxamide
Prochloraz + 50 WP
manganese N-propyl-N-(2,4,6-trichl oro-phenoxy)ethyl) Schering
-imidazol e-1-carboxamide manganese
Benomyl 50 WP Methyl-1-1-(butylcarbamoyl)-2-benzimidazol e carbamate Du pont
Thiabendazole 40 WP 2-(4-thiazolyl)benzimidazole Merck Sharp &
Dome
Carbendazim 50 WP 2-(methoxycarbonylamino)-benzimidazole BASF
Mancozeb 80 WPContains16 manganese, 2 zinc and Du pont
62 ethylenebisdithiocarbamate ion
Iprodione 50 WP 3-(3,5-Dichlorophenyl)-1-isopropyl carbamoylhydantion Rhone-Poulenc
Gl6 F16 F401 FLI  Nash PCNB
(F. oxysporum f. sp. lactucae) FLI
(F. oxysporum f. sp. niveum)
(F. oxysporum f. sp. momordicag) (F. (Acapulco

oxysporum f. sp. raphani) (F. oxysporum ) 50
f. sp. cubense) (F. oxysporum f. sp.
lycopersici) F. oxysporum F403
2 (W) 10 3 FLI F. oxysporum
( 0.65 cm)
24 10 FLI
Gl16 F. oxyspor um
PDA 2 1
x 10°spores/ml
25 50 75  100ppm(ai) (Acapulco ) 30 min
K omada BVB No4
G16 Fl6 (10° 4 4
spores/ml) 24 36
G16
FLI Nash PCNB
F.
29 Fusarium spp. ( ) oxysporum FLI
PDA 5 (CasaBlanca )
FLI ( Komada 50 ppm FLI
pH 4.0)  Nash PCNB 24
5
FLI
0.1% 7 F-16
FLI Nash PCNB 24 5 G-16 Bili Tochinai Komada Nash
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(G-16) (24 5)
Fig. 1. The growth of Fusarium oxysporum f. sp. lilii isolate G16 on different basal mediaat 24  for 5days.
DBG PDA Tochina PCNB Komada Komada, Papavizas PCNB Nash
PCNB media (G16 )

Table 2.Recovery efficacy of F. oxysporum f. sp. lilii (isolate G16) and colony-forming units of contaminanted fungi and

bacteria from infested soils by DBG medium, Potato dextrose agar, Tochinai medium, PCNB basal medium and Komada

basal medium added respectively with antimicrobia supplements of Komada, Papavizas PCNB or Nash PCNB mediat
Treatment Recovery efficacy (%) Contaminated fungi (cfu/plate) ~ Contaminated bacteria (cfu/plate)

Added with antimicrobial supplements

of Komada medium

DBG medium 54.24 ¢ 17.88f 0.75¢
Potato dextrose agar 90.67 ab 34.75de 7.88bc
Tochinai medium 96.43 a 33.38de 4,00 bc
PCNB basal medium 63.29 cde 24.75 de 8.00 bc
Komada basal medium 85.51b 29.50 def 0.75¢c

Added with antimicrobial supplements
of Papavizas PCNB medium

DBG medium 58.57 de 37.13 cde 23.00a
Potato dextrose agar 71.11c 57.25ab 12.75b
Tochinai medium 67.83 cd 58.88 ab 8.255¢
PCNB basal medium 87.24b 34.00 de 12.00b
Komada basal medium 70.02¢c 38.63 cd 5.00 bc

Added with antimicrobial supplements
of Nash PCNB medium

DBG medium 61.02 de 20.38f 450 bc
Potato dextrose agar 57.99e 63.75a 4.13bc
Tochinai medium 77.26 bc 41.00 cd 5.13 bc
PCNB basal medium 95.60 a 40.00cd 125¢
Komada basal medium 67.17 cd 28.13 def 0.50c

* Antimicrobial supplements of Komada medium are pentachloronitrobenzene (PCNB), oxgall, Na,B,0..10H,0 and streptomycin
sultate those of Papavizas PCNB medium are PCNB, oxgall, chlorotetracycline and streptomycin sultate those of Nash PCNB
medium are PCNB, neomycin and streptomycin sultate.

2 Means (n=4) in each column followed by the same letter are not significantly different (P<0.05) according to Duncan’s multiple
range test.
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Fig. 2. Recovery efficacy of Fusarium oxysporum f. sp. lilii and colony-forming units of contaminated fungi and bacteria

from the infested soils by Tochinai-k, Tochinai-p, Nash PCNB and Komada media with different pH values.

Trial-1 was conducted with isolate G16 infested soil, Trial-11 was conducted with isolate F16 infested soil. Tochinai-k
and Tochinai-p: represent that Tochinai medium was amended with antimicrobial supplements of Komada (k) and Nash
PCNB medium (p), respectively.
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Komada
Fig. 3. Effect of Komada medium amended with different fungicides on the growth of Fusarium oxysporum f. sp. lilii
isolate G16 at 24 for 5 days. (B:benomyl, C:carbendazim, |:iprodione, M: mancozeb, P:prochloraz, PM:prochloraz-
manganese, T:thiabendazole)
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Komada

50ppm
(Benomyl)

Fig. 4. Effect of Komada medium amended with 50ppm
benomyl(Komada+B) on the growth of different formae
speciales of Fusariumoxysporum at 24  for 5 days.

Note: 1: F. oxysporum f. sp. lilii G16, 2: F. oxysporum f.
sp. lactucae, 3: F. oxysporum f. sp. lactucae, 4: F.
oxysporum f. sp. momordicae, 5: F. oxysporum f. sp.
lycopersici, 6: F. oxysporum f. sp. raphani, 7: F.
oxysporum f. sp. lilii F401, 8: F.oxysporum F403, 9: F.
oxysporum f. sp. niveum, 10: F. oxysporum f. sp. niveum,
11: F.oxysporum f. sp. raphani, 12: F. oxysporum f. sp.
cubense.
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Fig.5. Effect of Komada medium amended respectively
with 25, 50, 75 and 100ppm of benomyl on spore
germination of Fusarium oxysporum f. sp. lilii isolates F-
16 and G-16 at 24  for 36 hours.

FLI  Nash PCNB

Fig. 6. Application of the FLI and Nash PCNB media for
recovery of Fusarium oxysporum f. sp. lilii (=) from the
infested soil.



110 14 2

Fusariumspp. FLI  Nash PCNB
Table 3.Application of FLI and Nash PCNB mediafor culturing Fusarium speciesand F. oxysporum formage speciales
. . L Growth
Fusarium species Isolate designation Isolated from =X PCNB!
F. avenaceum NCHUG6362 Oat 2
F. camptoceras NCHU5151 Many-Fl owered bamboo
F. concolor NCHU5681 Sail
F. culmorum NCHU6161 Oat
F. dimerum NCHU3434 Elephant apple
F. graminearum NCHUS5331 Pine
F. graminum NCHU5945 Mangrove
F. heterosporum NCHU5913 Junglerice
F. lateritium NCHU3051 Litchi
F. merismoides NCHU6965 Soil
F. moniliforme NCHU0024 Rice
F. poae NCHU3580 Oat
F. proliferatum NCHUO0037 Oat
F. semitectum NCHU5003 Soil
F. solani NCHU3381 Soil
F. subglutinans NCHUO0052 Bridelimetree
F. ventricosum NCHUA4073 Oat
F. oxysporum
f. sp. lilii G16 Lily
f. sp. lilii F16 Lily
f. sp. lilii F401 Lily
f. sp. cubense BFO0310 Banana
f. sp. lactucae LFO3214 Lettuce
f. sp. lactucae LFO1112 L ettuce
f. sp. lycopersici FOL11B Tomato
f. sp. lycopersici FOL13B Tomato
f. sp. momordicae MFO005 Balsam pear
f. sp. niveum NCHU4581 Watermelon
f. sp. niveum FNHO0103 Watermelon
f. sp. raphani FOR4566 Radish

* PCNB:Nash PCNB medium; FLI: Komada medium amended with 50 ppm benomyl.

2 =yes, =no.

FLI
(Acapulco ) 50

Fig. 4. Application of FLI medium for investigating population density of Fusarium oxysproum f. sp. lilii in soils collected

from Chihu, Puli and Hsinshe and disease incidence of Fusarium wilt of lily grown in thoses soils

Population density(cfu/ g.soil)

Disease incidence? (%)

Locality Natural soil Sterilized soil Natural soil Sterilized soil
Chihu 225 41.7 0.0
Puli-A 750 52.2 0.0
Puli-B 0 0.0 0.0
Hsinshe ! 16.7 0.0

! untested.

2 Disease incidence was recorded 50 days after bulblets of lily (cv. Acapulco) were planted in soils.
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FLI Acapulco

Table 5. Pathogenicity of Fusarium isolates, obtained from diseased plants of lily and infested fields by FLI medium, on
bulblets of lily (cv. Acapulco)

Fusarium species Total isolate number 1 Pathogenicity tes Untested
F. oxysporum 23 21 0 2

F. proliferatum 35 20 0 15

F. moniliforme 8 0 6 2

F. semitectum 10 0 9 1

F. equesti 1 0 1 0

F. sambucinum 1 0 1 0

1 =yes, =no.

FLI Nash PCNB F. oxysporum (CasaBlanca )

Table 6.Pathogenicity tests of isolates of Fusarium oxyspor umabtained from FLI medium and Nash PCNB medium on lily
scale bulblets (cv. Casa Blanca)

Fusarium isolate* Nash PCNB medium FL| medium Pathogenicity
FLI-04 2 Yes?®
FLI1-18 Yes
FLI-26 Yes
FLI-37 Yes
FLI-39 Yes
FL1-40 Yes
FLI1-43 Yes
FLI-57 Yes
FLI-62 Yes
FLI-63 Yes
FLI-66 Yes
FLI-69 Yes
FLI-82 Yes
FLI-86 Yes
FLI-90 Yes
FLI-91 Yes
FLI-92 Yes
FLI-93 Yes
FLI-94 Yes
FLI1-95 Yes
FL1-96 Yes

P-02 No
P-04 No
P-07 No
P-12 No
P-13 No
P-15 No

! Theisolates of Fusarium oxyspor um obtained from bulblets of lily by FLI and Nash PCNB media were designated as FL1-04~FL1-
96 and P-02~P-15, respectively.

2 Mycelial growth of isolated fungi, : positive; negative.

® Yes thefungi were pathogenic tolily, No the fungi weren't pathogenic to lily.
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ABSTRACT
Huang, J. W.*3, Shu, C. P.*?, and Chen, C. H.* 2005. Development of a selective medium for detecting
Fusarium oxysporum f. sp. lilii. Plant Pathol. Bull. 14:103-114. (*Department of Plant Pathology,

National Chung Hsing University, Taichung, Taiwan; 2Shin Min high school, Taichung, Taiwan;
*Corresponding author, E-mail:jwhuang@dragon.nchu.edu.tw; Fax: +886-4-22851676)

The FLI selective medium was successfully developed for detection of F. oxysporum f. sp. lilii
from infested soil and diseased lily plants. The FLI selective medium (pH 4) consisted of 1.0g
K,HPO,, 0.5g KCl, 0.5g MgSO,, 0.01g Fe-Na-EDTA, 2.0g L -asparagine, 20.0g Galactose, 1.0g
pentachloronitrobenzene, 0.5g oxgall, 1.0g Na B,0..10H,O, 0.3g streptomycin sulfate, 0.19
benomyl(50%), 15.0g agar and 1.0L distilled water was more sensitive than Nash-PCNB medium for
distinguishing the pathogen from the other Fusarium species. In the study, it was proved that F.
oxysporum f. sp. lactucae, F. oxysporum f. sp. niveum, F. oxysporum f. sp. momordicae, F. oxysporum
f. sp. raphani, F. oxysporum f. sp. cubense and F. oxysporum f. sp. lycopersici were not able to grow
on the FL1 medium plate. Among 29 species of Fusarium tested, except for F. poae, F. solani and F.
ventricosum, the others could not grow on the FLI medium. Although F. poae, F. solani and F.
ventricosum were able to grow on the FLI medium, their colony morphologies and color were
completely different from ones of F. oxysporumf. sp. lilii. Once the isolates of F. oxysporum obtained
from diseased lily plant parts and the infested soils were able to grow onto the FLI medium, they were
certainly to show the pathogenicity to lily plants.

Key words: detection, Fusarium spp., F. oxysporumf. sp. lilii., lily, selective medium.



