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Effects of Pyroligneous Acid on Control of Large Patch in
Zoysiagrass

Min-Goo Geon'*, In-Seob Kim!, Sang-Chul Lee’, Tae-Kwon Son’,
Gyu-Yul Shim®, Jeong-Nam Kim'

ITechnogreen Co., Ltd Research Institute,
*Department of Agronomy Kyungpook National University,
3Korea Turfgrass Research Institute

ABSTRACT

This study was carried out to investigate control efficacy of fungicides mixed with
pyroligneous acid on Large patch caused by Rhizoctonia solani AG2-2. R. solani AG2-2
was not inhibited by concentration of 500 times and 1,000 times diluents of pyroligneous
acid. It is thought that R. solani AG2-2 was not inhibited by pyroligneous acid alone.
Pencycuron and tebuconazol mixed with pyroligneous acid had a good effect in prevention
of R. solani AG2-2 in zoysiagrass. Concurrently, it was observed that those were reduced
50% of usage of fungicides. 500 times and 1,000 times diluents of pyroligneous acid
treated group had a significantly effect compared to control turf in the leaf length, leaf
width and dry weight. In conclusion, usage of fungicides could be reduced about 50% by
a fungicides mixed with pyroligneous acid for protection of R. solani AG2-2. Therefore, It
is thought that fungicides mixed with pyroligneous acids can be reduced an economic load
and also an environmental pollution such as a tolerance to pathogenic bacteria and a
destruction of an ecological system of soil microbes according to use fungicides.

Key World : fungicides, large patch, pyroligneous acid, Rhizoctonia solani AG2-2,
Zoysiagrass
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Table 1. Ingredients of pyroligneous acid used on these experiments.
Ingredients Unit Numerical value Ingridients Unit Numerical value
pH 2.10 Al ppm ND*
T-N % 0.44 As ppm ND
T-P ppm 0.00 Hg ppm ND
Ca ppm 0.73 Cd ppm ND
Mg ppm ND Cu ppm 0.2
Pb ppm ND Cr ppm ND

*Not detected

Table 2. Types and concentrations of fungicides applied on the experiment.

Common name a.i.(%) and type

Recommanded Application rate

Remark(Korean name)

256 WP
25 EC

Pencycuron
Tebuconazole

20m1,/20L
10mI/20L

AT FBHA
sl A

WP: Wettable powder, EC: Emulsifiable concentrate.
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Table 8. Effect of pencycuron and pyroligneous acid on the mycerial growth in R. solani AG2-2.

Treatment Colony diameter(mm)® Suppression of
Pencycuron Pyroligneous Acid Mycerial growth(%)Z

500x 75.0 14.0

- 1000x 78.0 10.0

1000x - 9.0 90.0

2000x - 12.0 86.0

2000x 500x 12.0 86.0

2000x% 1000x 15.0 83.0
Control 87.0 -

Control - Treatment 100
100

* % growth =

Y Diameter of colony measured 5days after incubation on PDA 28C

Table 4. Effect of tebuconazole and pyroligneous acid on the mycerial growth in R. solani AG2-2.

Treatment Colony diameter(mm)’ Suppression of .

Tebuconazole Pyroligneous Acid Mycerial growth(%)
500x 75.0 14.0
- 1000x 78.0 10.0
2000x - 5.0 94.0
4000x - 8.0 91.0
4000x 500x 9.0 90.0
4000x 1000x 12.0 86.0

Control 87.0 -

Control - Treatment
100

x100

* 9% growth =

v Diameter of colony measured 5days after incubation on PDA 28T.
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Table 5. Effect of fungicides and pyroligneous acid on control of large patch in Zoysiagrass.

Disease value(%)

Control value(%)

Concentration (30 DAT) (30 DAT)

Pency” Tebu’ PA*T Pency Tebu Pency Tebu
1000x 2000x 0.0 0.0 100.0 100.0
2000x 4000x - 7.3 10.7 86.0 81.9
2000x 4000x 500x 0.0 1.7 100.0 97.2
2000x 4000x 1000x 0.0 0.0 100.0 100.0
500x% 26.7 25.0 58.6 576
- 1000x 29.7 29.3 53.9 50.3

Control 64.3 59.0 - -

* pencycron
¥ tebuconazole
* pyroligneous acid

50%sh Tzl EgA2) Al Bz 500H] o]
A= 100%, 71%% 50%<t 229 1000u] <
AL 100%8A 717 YRt X537} 2

H3lx] go} pencycron 715 50% WEA

2] toll H]8] pencycron 7|EF 50%0]]
¥ 500, 1000w &z FlM T
23 Jedt. aHu 229 5009
A g ol A= 58.6%

2o 10009 ¢

P

2

dht oo in
At

A

1 ml/L, C: pyroligneous acid 2 ml/L, D: pencycuron 1mI/L, E: pencycuron 0.5ml/L, F: pencycuron
0.5mI/L+pyroligneous acid 2 ml/L, G:: pencycuron 0.5mi,/L+pyroligneous acid 1 ml/L
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Fig. 2, Symptoms of large patch at on artificial inoculated Zoysiagrass. A:Control, B:pyroligneous acid
ImI/I, C: pyroligneous acid 2 ml/L, D: tebuconazole 0.5ml/l, E: tebuconazole 0.25ml/L, F:
tebuconazole 0.25ml/LApyroligneous acid 2 ml/L, G:: tebuconazole 0.25ml/L+pyroligneous acid 1 mlI/L
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Table 6. Effects of tebuconazole and pyroligneous acid on leaf width and leaf length in Zoysiagrass.

Concentration 0 DAT 15 DAT 30 DAT
tebu PA. LW LL LW LL LwW* LLY
2000x 2.8a 17.9a 3.2¢ 25.7be 3.7 41.8b"
4000x% - 2.8a 17.9a 3.3be 26.8b 3.7b 41.8b
4000x 500x 2.8a 17.9a 3.5ab 28.6a 4.0a 43.8a
4000x 1000x 2.8a 17.9a 3.6a 29.0a 4.0a 43.0a

500x 2.8a 17.9a 3.6a 29.4a 3.9a 43.0a

- 1000x 2.8a 17.9a 3.6a 29.2a 3.9a 43.2a

Control 2.8a 17.9a 3.2¢ 25.3¢ 3.6b 41.7b
(OAY 2.0 2.1 3.1 2.3 3.9 4.6

“ LW : Leaf width
¥ LL : Leaf length

*In a columm, means follwed by a common letter are not signipicantly different at 5% level by

Duncan’s multiple range test (DMRT).
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Table 7. Effect of tebuconazole and pyroligneous acid on dry weight in Zoysiagrass

Concenrration  Conceniration Dete
of fungicide of PA. DAT 0 DAT 15 DAT 30
(o) {pom) leaf  root rhizom total  leaf  root rhizom total leaf root rhizom  total
1250 - 0578 044a 062a 16l 066c 04dc 078 188 08b 05la 08 215
625 - 057a 0442 0622 1642 0Q67bc 045bc 0758 1872 08b 030a 08b 215
625 2 057a  044a 0622 164a 070ab 05la 083a 20da 115a 06la 124a  300a
625 1 057a 0442 062 164a 07la 050ab 08la 20la 1122 060a 122a 2%a
- 2 057a 04da 0622 164a 07la 05la 082 204a 1122 060a 12la 293
- 1 057a  044a 0622 164a 07la 05la 08 204a 1lla 060a 122  291a
Con. - 057a 044a 0622 164a 06 O45bc 0742 1842 079 049 032  211b
Y 90 138 126 114 23 61 122 61 54 109 110 82

"I a columm, means follwed by a common letter are not signipicantly different at 5% level by Duncan's multiple range test(DMRT)
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