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Efficiency of Wood Vinegar Product for Controlling
Brown Spot Disease in Rice Production
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Abstract
The 6 new plant disease control products, with wood vinegar as the main active ingredient,

were developed. The products are used in all experiments with six recipes, i.e. TU-W1, TU-W2, TU-
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W3, TU-W4, TU-W5, and TU-W6. All new products were tested for the effectiveness in growth
promoting, brown spot disease controlling, ratio of use, and the shelf life in the laboratory,
greenhouse, and field conditions. The results showed that the product TU-W6 was most effective in
growth promoting. Plant height, tilling, number of roots, and the number of spikelets/panicle
evaluated at harvest stage (110-day after planting) were 104.5 cm, 10.6 per clump, 62.7 roots, and
120.5 spikelets/panicle, respectively. For the disease control, it was found that the product controlled
brown spot disease with 80.4 % and reduced natural disease outbreaks (narrow brow leaf spot,
bacterial leaf blight, and dirty panicle). This product enhanced yield with 921.5 kg/rai. The optimum
use of the product TU-W6 to promoting growth and controlling disease was a rate of 10 grams/20
liters of water. The efficiency is equivalent to a utilization rate of 20 grams/20 liters of water and
products. This product can also be stored for 12 months with a steady performance when evaluating

the effectiveness in inhibiting brown leaf spot disease every three months.

Keywords: wood vinegar; rice production; disease control; brown spot disease
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Table 1 The optimum ratio of wood vinegar powder to inhibit the growth of H. oryzae by poisoned

medium'’
Pathogen inhibition (%)'
Treatment
2 g/20 L of water 5 g/20 L of water 10 g/20 L of water 20 g/20 L of water
TU-W1 25.8+0.40cD 30.5+0.50bC 48.2+0.20cB 57.8+0.75cA
TU-W2 26.2+0.20cC 30.8+0.80bC 49.9+0.90cB 59.9+0.09cA
TU-W3 29.1+0.05bD 38.4+0.04aC 52.5+0.05bB 65.1£0.01bA
TU-W4 30.8+0.80bD 40.1+0.10aC 53.8+0.80bB 64.9+0.90bA
TU-W5 35.2+0.20aC 42.3+0.30aB 67.8+0.08aA 70.4+0.40aA
TU-W6 36.1+0.10aC 43.8+0.80aB 68.5+0.50aA 69.7+0.07aA
s 26.6+0.60cD 38.7+0.47aC 47.4+0.32cB 58.3+0.56cA

"Means followed by same letter in column (lowercase letter) and row (capitals letter) are not

significantly different according to Duncan’s multiple range test (P<0.05) with R program.

“WV=wood vinegar obtained from Thailand RURRL Reconstruction Monument.
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Table 2 Effect of wood vinegar product to enhance plant growth promotion and reduce disease

. . 1
severity under greenhouse experiment

Growth index (14-day after planting) ] .
Treatment Plant height Root length Lateral root Fresh weight Dlseaseo R
(cm) (cm) (root/plant) (mg) )

TU-W1 13.940.01ab 9.9+0.01a 6.3+0.03a 20.4+0.57b 35.7+2.31¢c
TU-W2 13.5+0.014ab 10.210.01a 6.2+0.01a 21.9+0.01b 33.8+0.05¢
TU-W3 13.910.14a 10.7£0.01a 6.6+0.01a 25.3+0.02a 45.4+0.07d
TU-W4 15.3+0.02a 11.2+0.02a 6.7+0.02a 26.3+0.02a 27.7+0.22b
TU-W5 14.9+0.02a 11.1+£0.02a 6.7+0.02a 25.4+0.02a 27.4+0.22b
TU-W6 14.910.10a 10.9140.10a 6.8+0.12a 24.8+0.14a 22.6+0.14a
Carbendazim | 11.4%0.14b 7.8+0.03b 5.6+0.15b 19.2+0.08b 47.410.01d
Distilled water | 8.2+0.01c 6.6+0.03c 5.2+0.03b 15.710.03¢c 100.0+0.03f

1Means followed by same letter in a column are not significantly different according to Duncan’s

multiple range test (P<0.05) with R program.

3.3 myUIs Nl ITANSAINNAAA A

Twanwnls

140

Y a % u‘d £ J 1
MU A NN WD AN LN

augulsalugadianaluaninls laowudu




171 5 @ ayuil 2 ® nywa1AN - 9¥1AN 2559

Thai Journal of Science and Technology

72 90 15 ludwue a3 WU
nWATINRTsNaas i UssEnsnwalunis
sassumsasudula lasddsz@nsawlums
gaaTumaaTydvladiuanugidu  Suam
MIuanna uarswansnd liuandienoada
nunIsuItaluqualsansiadl (P<0.05) uaz
Wuin TU-We  Suszaninwlunsidnsinamg
LWAA/IY (120.5 LWAA/9) ALY
Table 3 LAZNUIINIINITANUAILNAA TS
TU-W3, TU-W4, TU-W5 Lae TU-W6 nn 15 7%

o < a a a A o &
Wusdmaw 6 a39 Juseniandlunsdues
MIuwIszNauadlsafmaaestIAiansuws
snalusswnd (uyadies, ludafiens,
vauluuis uazindadnd) laduandranneada
WaldSoufaunssud® TU-W1 uaz TU-W2 uag
NITWATAILUANA8ETLAL (Table 4) NNNNT
T89UVEd Rakmai (2009) wuinedalsenay
vastidunInlaidaindsznauvasnsaazdain

P A '
s3tsznauues waslunmIwaaTILduaIINgY
pangnBlunssugImaasyuazanidalsafie

Table 3 Effect of wood vinegar products to enhance plant growth promotion under field experiment1

Growth and yield index
Yield
Treatment Plant height Tiller number Lateral root | Spikelets per }
(cm) (plant/clump) (root/plant) panicle bl
TU-W1 102.8£0.01a 10.8+0.01a 62.6+0.02bc | 102.5£0.01b | 895.2+0.19bc
TU-W2 104.2+0.01a 11.4+0.07a 62.3+0.04b 90.5£0.05¢c | 899.2+0.17b
TU-W3 101.3120.14a 10.6+0.02a 63.41£0.13b | 100.5+0.17bc | 890.8+0.23c
TU-W4 103.8£0.01a 10.3+0.02a 62.5£0.01b 91.5£0.02c | 900.5+0.12b
TU-W5 102.9£0.01a 10.4+0.02a 60.4+0.01c | 115.5¢0.1a 910.2+0.18ab
TU-W6 104.5+0.02a 10.610.03a 65.7£0.02a | 120.5+0.03a | 921.5+0.08a
Chemical control’ | 102.3£0.04a 9.2+0.04b 58.5+0.01d 99.4+0.01bc | 896.2+0.25bc

1 .
Means followed by same letter in a column are

multiple range test (P<0.05) with R program.

2 .
Dose dosages recommended of carbendazim.
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Table 4 Effect of wood vinegar products to reduce disease severity under field experiment1

Disease reduction (%)
Code
Brown spot Narrow brown leaf spot Bacterial leaf blight Dirty panicle
TU-W1 62.3+0.02b 70.2+0.07b 60.5+0.03c 60.2+0.03b
TU-W2 62.5+0.3b 69.8+0.1b 60.2+0.4c 62.5+0.4b
TU-W3 78.3+0.01a 78.2+0.01a 73.0+0.29b 69.2+0.19a
TU-W4 77.8+0.03a 77.31£0.02a 72.4+0.04b 68.8+0.01a
TU-W5 79.2+0.02a 78.0+0.14a 78.2+0.14a 70.5+0.13a
TU-W6 80.4+0.04a 78.4+0.01a 78.5+0.02a 72.3+0.02a
Chemical control’ | 60.8£0.02b 69.9+0.01b 55.8+0.04d 65.5£0.02b

1Means followed by same letter in a column are not significantly different according to Duncan’s

multiple range test (P<0.05) with R program.

2 .
Dose dosages recommended of carbendazim.
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