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Biological control of Pythium blight of -turfgrass in golf green by
Trichoderma harzianum ABGC-95

Ju-Rip Yeom

Samsung Everland Inc. Turfgrass & Environment Research Institute

ABSTRACT

Antibiotic activity of selected biocontrol agent Trichoderma harzianum ABGC-95 showed
59% to P. graminicola, 65% to P. aphanidermatum and 57% to Rhizoctonia solani compare
to non-treated control. ABGC-95 showed resistant to major agrochemicals such as metal-
axylH+mancozeb, etridiazole, propamocarb, toclofos methly, terbuconazole, pencycuron and
flutolanil. The biocontrol agent T. harzignum ABGC-95 grew vigorously in low nutrient
media and water agar. And sand mixture with wheat bran or mowing debris of zoysia grass
also provided good growth of the organism. Application of sand mixture of Trichoderma
spp. into aeration cores in golf green showed most effective biocontrol of pythium blight.
Top dressing application of T. harzianum ABGUC-93 reached 83% control efficient while
spray application of same biocontrol agent showed only 69% control. The biocontrol agent
ABGC-95 successfully suppressed the population density of Pythium spp. in soil. The
population density of total Pythium spp. in ABGC-95 treated soil was sustained almost
same population at beginning(early May) up to end of August, while the population in
untreated control plot was increased 5 times that of beginning and even 10 times in
pathogen accumulated soil,

Key words: Biological control, T. harzianum ABGC-95, resistant to agrochemicals,
Pythium blight
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Table 1. Field application of fungicide and antagonists

Treatments®

Form of Application™

None(control)
T. viride(ATCC52439)

Trichoderma sp.(ABGC-95)

T. harzianum(ATCC5H2444)

Trichoderma sp{Tri-C)

Gliocladium viride(G872)
Bacillus polymyxa(G157)

Ridomil MG*
(Metalaxy 7.5%+Mancozeb 56%)
Ridomil MG +ABGC”

TAC
]
TAC
5
TAC
3
TAC
5
TAC
5
gx

S+TAC

Yon 3 June
*8 : Spray,
*Weekly application

TAC : Topdressing in the Aerated Cores

*Metalaxyl + Mancozeb was applied at the rate of 24 g ai/1.5m’
*Trichoderma sp. ABGC-95 was treated at 20-days after Ridomil MG application on 3 June.
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Table 2, Inhibition of mycelial growth of Pythium graminicola, P. aphanidermatum and Rhizoc-
tonia solani by culture filtrates of biocontrol agents '

Inhibition of mycelial growth (%)

Biocontrol agents

P. graminicola P. aphanidermatum R, solani
ABGC-95 59 65 65
Tri-C 37 44 43
T9507-1 25 39 33
T95D-10 28 43 35
T95B-7 26 37 43
TI96WD 33 39 43
T9608-4 7 34 15
Control - - -

Data indicate percent inhibition of mycelial growth of each pathogen induced by 10% culture
filtrate of biocontrol agent.
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Table 3. Effect of fungicides™ on the mycelial growth of the selected biocontrol agents

Colony diameter{mm)’

Antagonists ;
Metal. + Manc. Tebuc. Etri. Fluto. Control
ABGC-95 50 5 48 18 66
ATCChH2444 5 - 27 - 65
ATCC52439 9 - 29 - 58
Tri-C 27 3 30 5 68

*Fungicide concentration ; 50 ppm
"Measurment of colony size : 2-days after incubation on potato-dextrose agar at 27T
Metal : Metalaxyl; Manc : Mancozeb; Tebuc : Tebuconazole; Etri : Etridiazole; Fluto : Flutolanil.
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Fig. 1. Population changes of Trichoderma harzianum ABGC-95 in the soil when T. harzianum
ABGC-95 inocutated alone and mixed Pythium graminicola
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Fig. 2. Population changes of P. graminicola in soil when P. graminicola inoculated alone and mixed

with T. harzianum ABGC-95
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Table 4. Survivability of biocontrol agent, ABGC-95 and Tri-C in the pot soil with different

application methods.

Application” Initial population

Population Density cfu/g soil”

methods {conidia/ml) ABGC-95 Tri-C
Topdressing” 3.2x10° 8.8x10" 9.1x10°
Spray’ 9.8 10° 14x10° 1.9%10°
*Topdressing : 100cm® of soil mixed with 109 of peat was supplnented 50ml of conidial

suspension(2x 107 conidial/ml} of ABGC-95, and Tri-C than dressed on the top of aeration
core(0.8 em diameter, 3 em depth 4 x4 em spacing)

YSpray :
soil surface.

100 ml conidia suspension(3.4x 10" conidia/ml of ABGC-95 and Tri-C sprayed on top

*Population densities were enumerated at 21 days after inoculation with Trichoderma selective

medium.
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Table 5. Comparison of biclogical and chemical suppression of Pythium blight on creeping bentgrass
in nursery field experiments with selected isolates of Trichoderma spp. Bacilius polymyxa, and the
fungicide Metalaxyl+Mancozeb

. Form of hium® Control rate”

Antagonists Applications” (lc:;"?/g soil) (%)
T viride TAC 149 49
ABGC-95 TAC 87 83
T. harzianum TAC 143 65
Tri-C TAC 133 69
Bacillus polymixa §* 109 80
(G157) -
Ridomil MG’ 5 154 72
(Metalaxy 7.5%+Mancozeb 56%)
Control - 252

Treatments were applied in June 3, 1998.

“TAC : Topdressing in the Aeration Core, S : Spray

"CFU were measured 30-days after treatment.(Initial population density of Pythium spp. was 50
cfu per gram contained 30 cfu per gam of Pythium graminicola.

"Disease control rates were caleulated on the basis of proportion of the disease rate of each
treatment over the disease rate in untreated control.

Disease Control =(1—=]2l/%-x]2])x 100.(9%%)

*Weekly application Disease Control

“Ridomil MG applied at the 1.5 g/m®
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Fig. 3. Population Changes of total Trichoderma spp. in soil when the conidia of Trichoderma
harzionum ABGC-95 inoculated into soil
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