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Production of a Phytotoxic Substance by Exserohilum monoceras,
the Causal Fungus of Barnyardgrass Leaf Blight,
and its Response on Host Plants
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ABSTRACT : Phytotoxicity of the culture filtrate and culture conditions for the production of
the phytotoxin by Exserohilum monoceras 92-044 were examined. The necrotic lesions were de-
veloped on the leaves of Echinochloa crus-galli within 48 hrs after inoculation of the culture fil-
trate, and the leaves were completely blighted within 5~7 days. Maximum toxicity was found
in the culture broth containing 20% V-8 juice. Phytotoxin accumulation and fungal growth
reached their highest peak at around 11 days. Typical symptom appeared on the leaf of E.
crus-galli within 48 hrs. Only a weak chlorosis appeared on rice, Arundinella hirta (THUNB)

and henry crabgrass (Digitaria sanguinalis SCOP.), but no further symptom developed.
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Fig. 1. Phytotoxic response of Echinochloa crus-galli to
concentrated culture filtrate of Exserohilum monoceras
isolate 92-044. A, Necrosis or chlorosis was developed
at the dropping site after 48 hrs. B, The leaf of E. crus-
galli was completely blighted within 5~7 days.

Table 1. The effect of media on phytotoxin production
by Exserohilum monoceras isolate 92-044 from Echi-
nochloa crus-galli

Medigt  Mycetial growth’® ‘ Toxicity o
(8 dilution endpoint
PDB 0.47+0.08 2
CDB 0.45+0.03 8
MFLM 0.591+0.02 8
ECH 0.10+0.01 64
V-8 juice 0.44+0.06 128

*PDB =potato dextrose broth, CDB = Czapek-Dox broth,
MFLM = modified Fries liquid medium, ECH = natural
host medium from Echinochloa crus-galli

® Average fresh wt. per flask, shown by X+S.E.

“Maximum dilution of culture filtrate that gave definite
lesions (necrosis or chlorosis) on test leaves of see-
dlings. Highest dilution in the test was 1024.

Table 2. Comparison of phytotoxin production between
shaking and still culture of Exserohilum monoceras iso-
late 92-044°

Shaking culture Still culture

Days after Mycelial Toxicity:° Mycelial Toxicity :
Incubation growth”  dilution  growth  dilution
(2) endpoint (®) endpoint

3 0.21+0.05 16 0.11£0.01 16
6 0.46+0.03 64 0.42+0.03 32
9 0.4410.07 64 0.45+0.04 64
12 0.43+0.06 128 0.49+0.01 128

15 0.45+0.09 64 0.491+0.02 64

*Four replicate cultures (50 m/ 20% V-8 juice medium/
250 m/ flask) were grown with the stroke of 150 rpm
or still culture at 28 °C.

® Average fresh weight per flask, shown by X+ S.E.

°Maximum dilution of cultural filtrate that gave definite
lesions (necrosis or chlorosis) on test leaves of see-
dlings.
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Fig. 2. Fresh weight and toxin production of FEx-
serohilum monoceras isolate 92-044 grown in a 20% V-8
juice. Toxin production was determined by dilution end-
point with leaf bioassay using Echinochloa crus-galli.
Toxin production and mycelial fresh weight meas-
urements were mean of three replicate.
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Table 3. The phytotoxic effect of culture filtrate from E. monoceras on selected plant species

Plant Family

Species/(common name)/cultivar

Phytotoxin response

Araceae
Compositae
Convolvulaceae
Cruciferae
Cucurbifaceae

Lactuca sativa (lettuce)

Colocasia antiqguorum var. esculenta (taro) +

Ipomoea batatas (sweet potato) -
Raphanus sativus var. hortensis (radish) -
Cucumis melo var. makuwa (melon) -

Cucurbita moschata (pumpkin) ) -

Cyperaceae

Cyperus amuricus MAXIM.

Scirpus juncoides ROXB. (Bulrush) -
Eleocharis kuroguwai OHWI (water chestnut) -

Gramineae Oryza sativa (rice)
Dongjinbyeo
Hwanambyeo
Hwasungbyeo
Hwayeongbyeo
Ilmibyeo
Ilpumbyeo
Kumnambyeo
Milyang 123
Samgangbyeo
Yeongnambyeo

HoHH R

Hordeum vulgare var. hexastichon (barley) -

Triticum aestivum (wheat)
Arundinella hirta (THUNB.) TANAKA
Digitaria sanguinalis SCOP. (henry crabgrass)

Echinochloa crus-galli P. BEAUV (barnyardgrass) +++
E. crus-galli var. caudaza KITAGAWA (") 4+

Labiatae
Liliaceae

Perilla frutescens var. japonica (perilla) -
Allium fistulosum (welsh onion) -

Allium tuberosum (chinese chive) -

Rosaceae

Fragaria ananassa (strawberry) -

* Phytotoxin responses were evaluated as follows :
susceptible, +++; susceptible.

—; no reaction, +; resistant, +;moderately resistant, ++; moderately
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