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Inhibition of in Vitro Growth of Three Soil-borne Turfgrass Diseases by
Antagonistic Bacteria from Composted Liquid Manure
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*Korea Turfgrass Research Institute, Seongnam 463-840, Korea
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Abstract: This study was conducted to test in vitro the antagonistic effect of composted liquid manure (CLM) against soil-borne
turfgrass pathogenic fungi, Rhizoctonia solani AG-2-2 (IIIB) (brown patch), R solani AG-2-2 (IV) (large patch), and Sclerotinia
homoeocarpa (dollar spot) for environmentally friendly turfgrass management. CLMs were collected from 9 livestock excretion
treatment facilities around the country including Gunwi (GW), Hapcheon (HC), Hoengseong (HS), Icheon (IC), Iksan (IS), Muan
(MA), Nonsan (NS), and Yeoju (Y]). CLMs of IC, GW, and IS showed significant (p < 0.05) mycelium growth inhibition that was
17.8%, 20.4%, and 48.0% against R solani AG-2-2 (IIIB), R. solani AG-2-2 (IV), and S. homoeocarpa, respectively. A total of
110 bacterial isolates were obtained from the CLMs that showed antagonistic effects. Among them, 5, 4, and 10 microbe isolates
showed promising antifungal activity against mycelium growth of R. solani AG-2-2 (IIIB), R solani AG-2-2 (IV), and S. homoeocarpa,
respectively. The bacterial isolates ICIIIB60, GWIV70, and ISSH20 effectively inhibited the mycelial growth of three soil-borne
turfgrass pathogens. Selected bacterial isolates were identified as Alcaligenes sp., Bacillus licheniformis Ab2, and B. subtilis C7-3
through 16s rDNA gene sequence analysis. Among 5 fungicides, the most compatible fungicide with ICIIIB60, GWIV70, and ISSH20
was tebuconazol, toclofos-methyl and toclofos-methyl, respectively. These findings suggested that CLMs could be effectively used
not only as organic liquid fertilizer sources but also as biological control agents for soil-borne turfgrass diseases such as brown
patch, large patch, and dollar spot.

Additional key words: Alcaligenes, Bacillus, brown patch, dollar spot, integrated pest management (IPM), large patch
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Fig. 1. Location of public livestock excretions treatment facilities
for this study.
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Table 1. Inhibition of mycelial growth against three soil-borne turfgrass pathogenic fungi by composted liquid manure (CLM)
from livestock excretions treatment facilities.

Inhibition rate (%) of mycelial growth

Source of CLM Rhizoctonia solani Rhizoctonia solani Sclerotinia Mean
AG-2-2(11IB) AG-2-2 (IV) homoeocarpa

Gunwi 7.6 bc” 204 a 404 a 22.8 a
Hapcheon 09 d 0.0 c 18.7 ¢ 6.5 a
Hoengsung 8.9 bc 13.8 ab 0.0 d 7.6 a
Icheon 12.4 ab 4.0 bc 42.2 a 19.6 a
Iksan 17.8 a 191 a 293 b 221 a
Nonsan 9.8 bc 4.4 bc 12.0 c 8.7 a
Muan 53 cd 1.8 ¢ 48.0 a 184 a
Yeoju 129 ab 173 a 0.0d 10.1 a
ST-CLM 0 0 0 0

“Mean separation within columns by Duncan’s multiple range test, 5% level.

YSterilized CLM of 8 CLM samples.
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Table 2. Antagonistic effect of various microorganisms on mycelial growth of three soil-borne turfgrass pathogenic fungi.

Isolate Rhizoctonia solani Isolate Rhizoctonia solani Isolate Sclerotinia
AG-2-2 (IIIB) AG-2-2 (IV) homoeocarpa
IR* (%) IR (%) IR (%)
ICIIIB60 50.0 &’ GWIV30 46.2 ab GWSH20 423 a
NSIIIB50 44.2 ab GWIV70 53.8 a GWSH30 288 b
YJIIIB21 346 b ISIV10 46.2 ab GWSH70 34.6 ab
YJIIB22 46.2 ab ISIV30 50.0 ab GWSHB80 385 ab
ISIV50 327 b ISSH20 46.2 a
ISSH32 36.5 ab
ISSH51 34.6 ab
ISSH70 36.5 ab
MASH10 32.7 ab
MASH70 32.7 ab
“Percent inhibition rate of mycelial growth.
YMean separation within columns by Duncan’s multiple range test, 5% level.
Table 3. Identification of isolates from composted liquid manure.
[solate Nearest relative” ﬁggszz,ico?e]r;gv:i SiIIELl/:’)i)I‘ v
ICIIIB60 Uncultured Alcaligenes sp. BJS72-013 AB238978 100.0
GWIV70 Bacillus licheniformis Ab2 JN969601 99.2
ISSH20 Bacillus subtilis C7-3 EU257445 99.2

“Based upon a Blast search of the NCBI database.
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Table 4. Effect of culture media and incubation period on the growth of selected antagonists.

ICIIIB20*

GWIV70 ISSH20

Media

24 h 48 h 72 h 96 h 24 h 48 h

72 h 96 h 24 h 48 h 72 h 96 h

No. of cells (cfu/mL)

No. of cells (cfu/mL)

No. of cells (cfu/mL)

LB’ 252x10" 048x10° 7.62x24° 3.69 x 10°
NB  1.92x10° 9.24x10" 5.05x10° 9.14 x 10°
PDB  3.40 x 10° 2.54 x 10° 4.25x 10° 0.84 x 10*
TSB  3.44x 10" 883 x10° 8.60x10° 6.47 x 10°

7.87 x 10° 4.63 x 10°
0.08 x 10" 6.67 x 10°
0.71 x 10° 7.00 x 10°
9.17 x 10" 4.77 x 10°

578 x 10" 6.89 x 10° 1.86 x 10° 0.68 x 10°
446 x10" 617 x10° 7.87 x 10° 4.62 x 10°
1.25x10° 7.27 x10° 3.26 x 10° 853 x 10"
9.67 x 10" 4.77 x 10° 2.34x 10° 9.55 x 10°

4.65x10° 7.13 x 10°
6.84 x 10° 235 x 10°
7.68 x 10" 6.54 x 10
452x10° 7.11x 10°

“ICINIB60, Alcaligenes sp.; GWIV70, Bacillus licheniformis Ab2; 1SSH20, Bacillus subtilis C7-3.
LB, Luria bertani broth; NB, Nutrient broth; PDB, Potato dextrose broth; and TSB, Tryptic soy broth.
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Fig. 2. Effect of temperature on the growth of antagonistic
bacterial isolates from composted liquid manure against
three soil-borne turfgrass pathogenic fungi.
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Fig. 3. Effect of initial pH on the growth of antagonistic bacterial
isolates from composted liquid manure against three soil-
borne turfgrass pathogenic fungi.
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Table 5. Survival rate of selected antagonists as affected by
several fungicides.

Common name ICIIIB60” GWIV70 ISSH20 Mean

Survival rate (%)

Toclofos-methyl 49.7 ¢ 981 a 735 a 73.8 a
Mepronil 393d 891ab 680ab 655 a
Iprodione 84.7 b 92.8 a 356 ¢ 71.0 a
Tebuconazole 96.1 a 96.2 a 59.2 b 83.8 a
Hexaconazole 274 e 781 b 623 ab 559 a

Mean 59.4 90.9 59.7 70.0

“ICIIIB60, Alcaligenes sp.; GWIV70, Bacillus licheniformis Ab2;
ISSH20, Bacillus subtilis C7-3.

YMean separation within columns by Duncan’s multiple range
test, 5% level.
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