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Table 1. Common names, Chinese names, chemical names and manufacturers of pesticides tested in this study

Common name Chinese name Chemical name Manufacturer

Benomyl 50.0% WP Du pont
Methyl-1-1-(butylcarbamoyl)-2-benzi
midazole carbamate

Carbendazim 50.0% WP BASF
2-(methoxycarbonylamino)-benzimid
azole

Daconil 75.0% WP Ihara
Tetrachloroisophthalonitrile

Dicyclidine 50.0%WP Sumitomo
N-(3',5'-Dichlorophenyl)-1,2-dimeth
ylcyclo propane-1,2-dicarboximide

Flusilazol 40.0%EC Du pont
bis-(4-nuorophenyl)methyl(lH-1,2,4-t
riazole-1-ylmethyl) silane

Flutolanil 50%WP , , BASF
-trifluoro-3'-isopropoxy-2-toluanilide

Iprodione 23.7% WP Rhone-Poulenc
3-(3,5-Dichlorophenyl)-1-isopropyl 
carbamoylhydantion

PCNB 75.0% WP Pentachloronitrobenzene Tocelo

Polyoxin 10% WP Sinon
5-(2-amino-5-0-Carbamoyl-2-deoxy-
L-xylonamido-1,5-dideoxy-1,2,3,4=te
trahydro-5-hydroxymethyl-2, 
4-dioxopyrimidin-1-yl)-
-D=allofuranuronic Acid

Mancozeb 80%WP Contains 16% manganese, Du pont
2% zinc and 62% 
ethylenebisdithiocarbamate ion

Mertect 40%WP 2-(4-thiazolyl)benzimidazole Merck 
Sharp&Dome

Mepronil 75.0%WP 3-Isopropoxy-2-methyl Kumiai
benzanilide

Prochloraz 25%EC Schering
N-propyl-N-(2-(2,4,6-trichlorophenox
y) ethyl)-imidazole-l-carboxamide

Quinolate 35.5%WG Quino
Copper-8-hydroxyquinolate

Score 24.9%EC Ciba-Geigy
1-(2-[4-(4-chlorophenoxy)-2-chlorop
henyl]-4-methyl-1,3-dioxolan-2-yl-m
ethyl)-1H-1,2,4-triazole

Vinclozolin 50% WP BASF
3-(3,5-dichlorophenyl)-5-ethenyl-5-m
ethyl-2,4-oxazolidinedione
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(AL-0724 AL-0818
)

Table 2. Effect of carbon sources on mycelial growth of
Acremonium lactucae isolates AL-0724 and AL-0818 for 7
days at 24

Carbon source 1 Colony size (mm/7days)
AL-0724 AL-0818

Cellobiose 7.0 g 2 7.1 cde
Fructose 9.5 de 6.4 ef
Galactose 13.5 b 9.0 b
Galacturonic acid 0.0 i 0.0 i
Glucose 11.2 c 7.6 c
Lactose 10.2 cd 7.7 c
Maltose 9.7 de 5.9 f
Mannitol 8.4 f 7.2 cd
Mannose 5.0 h 4.1 h
Raffinose 9.2 ef 7.8 c
Starch 4.9 h 5.2 g
Sucrose 18.8 a 13.0 a
Trehalose 10.8 c 6.6 de
Xylose 6.9 g 4.6 gh
None (CK) 9.5 de 7.1 cd
1. Thirty grams of each carbon source was added into one liter of

modified Czapek's medium with sodium nitrate as a reference
nitrogen source.

2. Means (n=4) in the same column for each isolate of the
pathogen followed by the same letter are not significantly
different (p=0.05) according to Duncan's multiple range test.

(AL-0724 AL-0818
)

Table 3. Effect of nitrogen sources on mycelial growth of
Acremonium lactucae isolates AL-0724 and AL-0818 for 7
days at 24

Colony size (mm/7days)
Nitrogen source 1 Sucrose Galactose

AL-0724 AL-0818 AL-0724 AL-0818
Arginine 15.5 bc 2 11.0 edf 3.0 cd 3.6 ef
Asparagine 15.8 bc 12.1 bcd 11.3 b 8.8 b
Asparatic acid 1.9 i 1.7 j 1.9 efg 1.0 i
Ca(NO3)2 9.4 gh 8.1 hi 3.6 c 4.5 d
Casein 17.9 a 18.2 a 14.0 a 11.7 a
Glycine 16.0 b 12.2 bcd 2.8 d 5.4 c
KNO3 15.5 bc 10.1 fg 1.8efg 1.6 hi
Methionine 11.3 ef 12.0 cd 0.8 hi 1.6 hi
NaNO2 13.5 d 11.0 edf 0.5 ij 1.6 hi
NaNO3 17.3 ab 13.4 bc 1.5 fgh 1.9 h
NH4Cl 11.2 ef 9.3 gh 1.2 ghi 3.8 edf
NH4H2PO4 13.6 d 13.6 b 2.4 de 3.3 f
NH4NO3 15.5 bc 11.8 de 1.7 efg 2.2 h
(NH4)2SO4 11.6 ef 10.2 efg 2.8 d 5.9 c
Phenylalanine 14.0 cd 11.5 edf 2.2 def 4.2 de
Tryptophan 10.3 fg 8.4 h 1.1 ghi 2.4 gh
Tyrosine 12.7 de 8.9 gh 2.3 de 3.0 gf
Urea 8.0 h 6.8 i 0.0 j 0.0 j
None (CK) 15.7 bc 11.4 edf 2.3 de 3.0 fg
1. Three grams of each nitrogen source was added into one liter of

modified Czapek's medium with sucrose or galactose as a
reference carbon source.

2. Means (n=4) in the same column for each isolate of the
pathogen followed by the same letter are not significantly
different (P=0.05) according to Duncan's multiple range test.

(AL-0724 AL-0818 )

Table 4. Effect of different pesticides on mycelial growth of Acremonium lactucae isolates AL-0724 and AL-0818 for 7 days at 28

Pesticide 1 Conc. Colony size(mm/7days) Suppressive ratio(%)
(ppm) AL-0724 AL-0818 AL-0724 AL-0818

Benomyl 500 10.6 c 2 4.6 e 41 72
Carbendazim 500 16.3 b 16.0 a 9 2
Daconil 1000 0.0 g 0.0 g 100 100
Dicyclidine 500 10.3 c 9.0 c 43 45
Flusilazol 200 0.0 g 0.0 g 100 100
Flutolanil 200 16.2 b 14.1 b 10 13
Iprodione 500 0.0g 0.0 g 100 100
Mancozeb 2000 0.0 g 0.0 g 100 100
Mepronil 800 7.0 d 7.0 d 61 57
Mertect 1000 0.4 g 0.2 g 98 99
PCNB 1000 3.0 f 2.0 f 83 88
Polyoxin 1250 0.1 g 0.4 g 99 98
Prochloraz 400 0.0 g 0.0 g 100 100
Quinolate 600 0.0 g 0.0 g 100 100
Score 300 0.0 g 0.0 g 100 100
Vinclozolin 1000 3.8 e 2.6 f 79 83
None(CK) - 18.0 a 16.3 a - -
1. Each of pesticides was respectively added into the basal medium (sucrose-casein medium consisted of 30g sucrose, 3g casein, 1g

K2HPO4, 0.5g MgSO4 7H2O, 0.5g KCl, 0.01g FeSO4 7H2O, 15g agar, and 1L distilled water).
2. Means (n=4) in the same 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. 3. Effect of different concentrations of flutolanil on germ
tube growth of Acremonium lactucae isolates AL-0818 and
AL-0724 on the basal medium (a modified Czapek's medium)
for 12hrs at 28 .

Fig. 4. Effect of different concentrations of streptomycin
sulfate and neomycin sulfate on germ tube growth of
Acremonium lactucae isolates AL-0818 and AL-0724 on the
basal medium (a modified Czapek's medium) for 12hrs at 28 .

Fig. 2. Effect of different concentrations of carbendazim on
germ tube growth of Acremonium lactucae isolates AL-0818
and AL-0724 on the basal medium (a modified Czapek's
medium) for 12hrs at 28 .

Fig. 1. Effect of different weight ratio of sucrose and casein
on germ tube growth of Acremonium lactucae isolates AL-
0818 and AL-0724 on the basal medium (a modified Czapek's
medium) for 12hrs at 28 .
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Fig. 5. Recovery efficiency of Acremonium lactucae isolates AL-0818 and AL-0724 and contaminant fungi and bacteria from
SL-T, SL-C and CL-H soils infested with 104 spores/g dry soil of the pathogen on the Sucrose-Casein medium (SC), Potato-
Dextrose-Agar (PDA), PDA + 50 ppm neomycin sulfate + 200ppm streptomycin sulfate (PNS) and Potato-Dextrose-Rose
bengal-Agar (PDRA). (SL-T Sandy loam-Tali, SL-C Sandy loam-Chihu, CL-H Clay loam-Hsitun)
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(1) SC ( ) (2) SC 
( )
Fig. 6. (1) Recovery of Acremonium lactucae (arrowed) from soils infested with the pathogen on the Sucrose-Casein (SC)
semiselective medium (2) Isolation of Acremonium lactucae from naturally infected leaves of lettuce on SC semiselective medium.
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ABSTRACT
Lin, H. J. 1, and Huang, J. W. 2 2002. A Semiselective Medium for Detecting Acremonium lactucae, the
Causal Agent of Lettuce Brown Spot. Plant Prot. Bull. 11:147-156. (1. Taichung district agricultural
improvement station, Taiwan, R.O.C.; 2. Department of plant pathology, National Chung Hsing University,
Taiwan, R.O.C. ; 3. Corresponding author: E-mail: jwhuang@nchu.edu.tw; Fax: +886-4-22851676)

Fourteen carbohydrates and eighteen nitrogenous compounds were evaluated for their effects on
mycelial growth of two isolates, AL-0818 and AL-0724 of Acremonium lactucae, the causal agent of brown
spot of lettuce. Among carbon sources, sucrose and galactose were more effective than other carbohydrates
to enhance the growth of A. lactucae. As to nitrogenous compounds, casein was the most effective in
stimulating growth of the pathogen isolates. The optimum ratio of sucrose and casein by weight was at 10
for AL-0724 or at 13.3 for AL-0818. Eighteen pesticides were respectively added into the basal medium (a
modified Czapek's medium containing sucrose and casein, SC-medium) for indexing their suppressive
effectiveness. Carbendazim at 150 ppm and flutonlanil at 50ppm were not obvious to inhibit the pathogen.
In advance, carbendazim, flutonlanil, streptomycin sulfate, and neomycin sulfate were selected to make up a
formulation of the semiselective medium. The relationship between concentrations of the four pesticides and
the germ-tube growth length of the pathogen was analyzed for determining the optimal formulation that
favored the growth of A. lactucae and suppressed the contamination of undesired microorganisms. Finally,
sucrose-casein semiselective medium (SC-semiselective medium) was composed of 30g sucrose, 3g casein,
1g K2HPO4, 0.5g KCl, 0.5g MgSO4 7H2O, 0.01g FeSO4 7H2O, 15g agar, 150ppm carbendazim, 50ppm
flutonlanil, 200ppm streptomycin sulfate, 50ppm neomycin sulfate and 1L distilled water. The results
showed that SC semiselective medium was able to accurately detect the pathogen from artificially and
naturally infested soils. Generally, population density of the pathogen in naturally infested field soil was 0-
4.3 103 cfu/g soil by detection with SC semiselective medium. 

Keywords : Lettuce, brown spot of lettuce, semiselective medium, Acremonium disease.


