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ABSTRACT

In March of 2004, gray snow mold (Typhula blight) caused by Typhula spp. occurred on
perennial ryegrass (Lolium perenne L.) and Kentucky bluegrass (Poa pratensis L.) at MuJu
golf courses in Jeonbuk Province. Leaves in the affected areas were matted together and
frequently covered with white to grayish mycelia. Sclerotia were formed on the leaf blade,
leaf sheath, or crown regions. The fungus isolated from the diseased leaf formed whitish
mycelium, clamp connections, and light pink to brown, irregular-shaped small sclerotia of
less than 1.4 mm in diameter, which are characteristic to Typhula incarnata. Optimum
temperature ranges for mycelial growth were 5C to 15C. The causal organism was
confirmed to be 7. incarnata as the partial sequence of its ribosomal RNA ITS1 (internal
transcribed spacer) region was 91% homologous to those of 7. incarnata in GenBank
database. Out of the 14 fungicides tested for antifungal activity in vitro, 10 fungicides
including iprodione, tebuconazole, polyoxin D, flutolanil, hexaconazole, tolclofos-methyl,
fosetyl-Al, mepronil, pencycuron+tebuconazole, and fenarimol completely inhibited fungal
growth at their recommended concentrations. In the field test, these fungicides and others
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such as thifluzamide and thiram effectively controlled the gray snow mold of turfgrass

with some variable degrees of control efficacies.

key word : Typhula blight, Typhula incarnata, chemical control.
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Table 1. Fungicides used for the control of gray snow mold in vitro

Fungicides

a.i? Content(%) and

Mode of action Applied rate

formulation
Validamycin-A aib, SL’ antibiotic 20 mé/20 ¢
Iprodione a.i.b0, WP contact 20 g/20 ¢
Thiophanate-methyl a.1.70, WP systemic 13 g/20¢
Tebuconazole a.i.25, EC systemic 10 mé/20 ¢
Pencycuron a.i.2b, WP contact 20 g/20¢
Polyoxin D a.1.2.25, WP systemic 40 g/20¢
Flutolanil a.i.15, BEC systemic 20 m/20 ¢
Hexaconazole al.2, SC systemic 10 mé/20 ¢
Azoxystrobin a.i.47, WG systemic 2 g/20 ¢
Tolclofos-methyl a.i.b0, WP contact 40 g/20¢
Fosetyl-Al a.1.80, WP systemic 40 g20¢
Mepronil a.l.75,WP systemic 20 g/20¢
PencycurontTebuconazole a.1.15+10, SC contact, systemic 13.3 m{/20¢
Fenarimol ail2, EC systemic 20 me/20 ¢

"a.i. active ingredient.

EC: emulsifiable concentrate, GR: granule, SC: suspension concentrate, SL:

Liquid soluble

concentrate, WG: water dispensible granule, WP: wettable powder.

*Measured at 21days after incubation on PDA.
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Table 2. Fungicides used for the control of gray snow mold in the field
Fungicides at Content(.%) and Mode of action Applied rate
formulation

Validamycin-A a.ib, SL antibiotic 20 g/20 ¢
Tprodione a.i.50, WP contact 20 g/20 ¢
Thiophanate-methyl a.i.70, WP systemic 13 g/20 ¢
Tebuconazole a.1.25, EC systemic 10 mé/20 ¢
Pencycuron a.i.25, WP contact 20 g/20 ¢
Polyoxin D a.i.2.25, Wp systemic 40 g/20 ¢
Flutolanil a.i.15, EC systemic 20 g/204
Hexaconazole a.i.2, SC systemic 10 mé/20 ¢
Thifluzamide a.i.21, SC absorption-translation 4 mt/20 ¢
Tolclofos-methyl a.1.50, WP contact 40 g/20 ¢
Fosetyl-Al a.1.80, WP systemic 40 g/20 ¢
Mepronil a.i.75, WP systemic 20 g/20 ¢
Thiram a.1.80, WP contact 40 g/20 ¢
Fenarimol a.1.12, EC systemic 20 mb/20 ¢

"a.i.. active ingredient.

EC: emulsifiable concentrate, GR: granule, SC: suspension concentrate, Sl Liquid soluble
concentrate, WG: water dispensible granule, WP: wettable powder.

*Monitored at 114days after final treatment.
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Fig. 1. Typical symptoms of gray snow mold on Fig. 2. Sclerctia(arrow) of gray snow mold fungus
turfgrass. formed on turfgrass stem.



4
AL}
T
f
I:
.U
>
=2
>
—~
3
>
S
@
[ %]
©
o
=2
1o
:Oé
mE

AGHE MReiol F g UiE| 151

ALk e Aze PPxT)ee EL A
g oyt AlZte] AubA] A4S B ow
(Fig. 3, 4; Table 3), wAlolE ZANAZAA
(clamp connection)E A5 tKFig. 5).
B 2xd wWE FAMISH LS 5~
< o x =30 o
15celgler], 15T Hidgs Balot Fig. 3. Morphological characteristics of Typhula
(Fig. 6). wlA|o| w2 A2 PDAWIA o incarnata, showing mycelia and sclerotia
e 1 /8 PDAY|A A @A Yzpo] wgko formed on PDA(left) and 1/8 PDA(right).
o, 3 g4 =g 1/8 PDAuA|AA o <
sagint. 2ev FAe FEAFE 1/8 PDA
B} PDACIA B2 ez yehdt},
FAYESD B 2AKP7]19980 ribosomal
RNA¢®] ITSl(internal transcribed spacer
) Rd 9AAde #HG ARFig 7).
754 bp F9)A 687 bpe 7] Lo] Gene Fig. 4. Structure and surface of the first stage
sclerotium formed on PDA.
bank database® T incarnata$t 91%2
AL By
ol FAHE Hol HELAY FFI T
et A2 Qe FEA
ARET A EAG 2AEE 23 T incarnota

=
=
2 #HFHor U

AL AR S0 AlE
147) FAE ude= A okAgA g3
E 4% 27 iprodione, tebuconazole, polyoxin D,

flutolanil, hexaconazole, tolclofos- methyl,
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the causal agent of gray snow mold (X

fenarimol %< < TAMRIAGAEE BN 800).

fosetyl-Al, mepronil, pencycuront tebuconazole,
t}. WA validamycin-A, azoxystrobin< 7}

Table 3. Sclerotial characteristics of the causal fungus and gray snow mold

Characteristics Present isolate Typhula incarnata® T. ishikariensis’
Color Pink to brown Pink to hazel brown Dark brown to black
Diameter 0.5 to 1.4 mm 0.5 to 5 mm 0.2 to 2 mm
Shape Irregular Irregular Spherical
Rind cell patterns Lobate Lobate Not lobate
Attachment Usually embedded Usually embedded Usually loose

"Described by Hsiang et al.(1999)
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Fig. 6. Mycelial growth of Typhula incarnata on 1/8 PDA and PDA at different temperatures.
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Fig. 7. Partial sequences of ribosomal RNA ITS1 region of Typhula incarnata isolated from turfgrass.
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Table 4. Effect of 14 fungicides on mycelial growth of gray snow mold in vitro

Colony diameter(mm)* Suppression of

Treatment 1 ; 3( Ave. mycell)iil growth(%)
Validamycin-A 2.8 2.5 2.4 2.6¢e” 64.4
Iprodione 0 0 0 of 100
Thiophanate-methyl 4.8 4.8 5.3 5.0b 31.5
Tebuconazole 0 0 0 of 100
Pencycuron 4.5 4.4 4.8 4.6¢ 37.0
Polyoxin D 0 0 0 of 100
Flutolanil 0 0 0 of 100
Hexaconazole 0 0 0 of 100
Azoxystrobin 3.8 3.7 3.7 3.7d 49.3
Tolclofos-methyl 0 0 0 of 100
Fosetyl-Al 0 0 0 of 100
Mepronil 0 0 0 of 100
Pencycuron+Tebuconazole 0 0 0 of 100
Fenarimol 0 0 0 of 100
Control 7.0 74 75 7.3a

*Monitored at 114days after final treatment.
*Mean separation within columns by DMRT at P=0.05.
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Table 5. Efficiencies of 14 fungicides for the control of gray snow mold in the field

Disease incidence(%)*

Fungicides 1 9 3 Ave. Control value (%)*
Validamyein-A 30 11.5 18.5 20.0 be” 60.2
Iprodione 1.5 9.4 2.3 4.4d 91.2
Thiophanate-methyl 7.5 3.2 4.0 4.9d 90.3
Tebuconazole 0 0.5 1.6 0.7d 98.7
Pencycuron 45.5 23.0 15.0 27.8b 447
Polyoxin D 1.8 0 85 3.4d 93.3
Flutolanil 4.0 12.0 5.3 7.1d 85.8
Hexaconazole 6.8 0 2.5 3.1d 93.8
Thifluzamide 75 1.2 0 2.9d 94.2
Tolclofos-methyl 0 13.0 35 5.5d 89.1
Fosetyl-Al 16.0 4.8 8.5 9.8¢cd 80.4
Mepronil 21.0 8.0 5.0 11.3cd 77.6
Thiram 0 75 39 3.8d 92.4
Fenarimol 10.6 3.8 1.3 5.2d 89.6
Control 49.8 60.5 40.2 50.2a

*Monitored at 114days after final treatment.
*Mean separation within columns by DMRT at P=0.05.
“Calculated from the equation(D.I.contror-D.Ltreat/D-I.control) x 100.
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