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Effect of a Microbial Product on the Control of Soilborne

Diseases of Turfgrasses

Kyu Jin Park, Young Ho Kim’, Eun Kyung Park and Dong Sung Kim'

ABSTRACT : A microbial product composed of three antagonistic fungal isolates
(Aspergillus sp., Penicillium sp. and Trichoderma sp.) and three bacterial isolates
(Arthrobacter sp., Bacillus sp., and Pseudomonas sp.) was tested for the control of
Pythium blight caused by Pythium sp., brown patch by Rhizoctonia solani (anastom-
osis group(AG) 1-1) and large patch by R. solani (AG 2-2) of turfgrasses. Cultures
of the antagonistic fungi and bacteria varied in the effectiveness in reducing disease
severity of Pythium blight and brown patch on bentgrass. The antagonistic fungal
and bacterial isolates were mixed and cultured at 20-25TC for 3 days in a growth
medium, and the diluted solution of the microbial culture was applied under the field
conditions after inoculation of the above turfgrass pathogens. The treated turfgrass
was incubated at 28T in a growth chamber. In this experiment, Pythium blight was
almost completely controlled and brown patch was slightly decreased by the microbial
product, while no control was observed in large patch of zoysiagrass. In zoysiagrass
treated with the microbial culture, thatch accumulation was notably reduced.

Key words: microbial product, Pythium blight, brown patch, large patch, turfgrass.
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Table 1. Antibiotic effects of the useful bacterial isolates on the growth of

pathogens in different media®

3), R solani AG 2-2 (A 3), Pythium
sp. (AASAvEW)9 WY S =A% A5
ol WUT& EF HY9Ayo] e Rz §
AHA R solani AG 1-13% Pythium sp.
o gsiMe WEaZ2 A @Rt A8
= ¥l FEEHAD R solanicl 97 W
Aol 744 wat 15 ool FAe] JElte
W, Pythium sp.dl 93X 1FdA 25 A}
olo] Yelttt. o] F W sy @
W F7)d @Yot gRE sk ey
R solani AG 2-29] @=3EZTA 9 Wt
AL 159 ol ¥y #FE + INEd HY
Aol mgkate] 21E9] AAHQA w4d 9
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T7t =8 Azx9 A o3 Jdrt #
3 EH A

Fa0jMzC Fhd= TAL FH EYHE
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turfgrass

Growth status® of turfgrass pathogens

Medium® Bacterial isolate
Pythium sp. R. solani AG 1-1 R. solani AG 2-2

PDA Control ++ ++ ++
AN 101 (Arthrobacter sp.) —— —-— —-—
AN 202 (Bacillus sp.) - - —
An 303 (Pseudomonas sp.) ++ ++ ++

M523 Control + + + + ++
AN 101 - - ——
AN 202 - - -
An 303 - — - +

KBA Control + + +
AN 101 + + + + +
AN 202 + + + +
An 303 + ++ -

DGA Control + + + + + +
AN 101 - — —
AN 202 - — - ——
An 303 + + + +

: Tested by agar ring method. o

KBA; King B agar, DGA; dextrose glutamic acid agar.
¢ Growth status is indicated as + + (very good), + (good), — (poor) and —— (very poor)

on the medium.
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Fig. 1. Inhibition of mycelial growth of Pythium sp. by AN 101 (Arthrobacter sp.) inoculated

on the back side of the agar medium. Note no mycelial growth on

the medium inoculated

with the bacteria (left) and prominent mycelial growth on the control medium.
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Table 2. Effect of the cultures of useful fungal and bacterial isolates on soilborne diseases
of turfgrass in the growth chamber

Plant growth status®

Microbial isolate Pythium blight Brown patch
No treatment — -
AN 101 (Arthrobacter sp.)
AN 202 (Bacillus sp.)

++
++
AN 303 (Pseudomonas sp.) +
+
++

A 101 (Aspergillus sp.)
B 202 (Penicillium sp.)
C 303 (Trichoderma sp.) ++
Healthy control ++ ++

* Each fungal isolate was cultured in PDB for 14 days, and each bacterial isolate was
cultured in M523 for 2 days. Each culture solution was diluted ten times, and applied to
, bots (100 ml/pot). )
Plant growth status was observed 7 days after inoculation and treatment:—; very poor
growth (severe blight), *; poor growth, +; intermediate growth, and + +; good growth.

|+ H++ |

: | NON
Fig. 2. Effects of cultures of antagonistic microorganisms on the control of Pythium blight
caused by Pythium sp. (2A) (upper) and brown patch by R. solani AG 1-1 (2B) (lower).
ANI101; Arthrobacter sp., AN202; Bacillus sp., AN303; Pseudomonas sp., Al0l; Aspergilius
sp., B202; Penicillium sp., C303; Trichoderma sp., NON; no microorganism treated, CON;
healthy control (no inoculation of the pathogens and no treatment of antagonistic
microorganisms).
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Table 3. Population densities of useful fungi and bacteria and antibiotic activity of the
microbial culture with different nitrogen sources

Population density (cfu/ml)*

Inhibition of mycelial growth®

Nitrogen R solomi R solani
source  Useful fungi Useful bacteria  Pythium sp. ( A (:01_ D ( AC?OZ—ZL)
Urea 24 X 10° 14 x 107 368 133 8.4
NaNO3 19 x 10° 12 x 107 333 125 75
NH4ANO3 17 x 10° 05 x 10 179 8.7 0.0

® Numbers are averages of 8 replications. ® Numbers are averages of 3 replications.

Table 4. Population densities of useful fungi and bacteria and antibiotic activity of the
microbial culture with different inoculum concentrations

Inoculum Population density (cfu/ml)* Mycelial growth
concentration Useful fungi Useful bacteria  Other microbes inhibition(%6)°
X 10 62 x 10 77 % 10 -b 16.0
X1 1.2 x 10 74 x 10 - 170
X 01 07 x 10 04 x 10 31 x 10 0.0
x 0,01 - - 32 x 10 0.0
® Numbers are averages of 3 replications; —' not detected at the concentration of 10*

(bacteria and other microbes) and 10° (fungi) population density levels.
 Inhibition of mycelial growth of R. solani. Numbers are averages of 3 replications.
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Table 5. Effect of antagonistic fungal and bacterial isolates on soilborne diseases of

turfgrass in the field conditions

Disease severity

Treatment® :
Pythium blight Brown patch Large patch
Microbial product - ++ +
+++ +++ +

No treatment

? Culture solutions (diluted 10 times) were treated on turfgrass fields (bentgrass for
Pythium blight and brown patch, and zoysiagrass for large patch) after inoculation of

the pathogens.

® Disease severity observed 2 weeks after inoculation and treatment:
—, no or very little disease, +; little disease, + +; intermediate disease, and + + +;

severe disease.
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Fig. 3. Control effect of the microbial product on Pythium blight of bentgrass caused by
Pythium sp., showing healthy plant status in the microbial-treated pot (3A) (upper) and
almost completely blighted turfgrass in the pot without the microbial treatment (3B) (lower).

Fig. 4. Reduction of thatch accumulation in zoysiagrass by the microbial product. Note the
difference in thatch accumulation between the microbial treatment (4A) (left) and control

(4B) (right).
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&2 AN 1013 An 2027 Adid ez 78
Aol & AN 303t} HAlEAuEWT B

g3 4w AdA RIS Fo weEy AR
o AS AgFL F8 73] FAEA
o) FALI BH ¥& Ao Algd
o 28y In vitrodl A FFERI} 53
A FATE oF9 Wggoe| o] WA o
Aol AY AFR7t gAT (WRIAE) E
g ol dFolA AFgFFeld C 303 B
AR dsfixe £/ Fod, AASAn}
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el dsjMe AdrE e, B 202«
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