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Effect of Different Types of Wood Vinegar on Growth and Yield

of Non-photoperiod Sensitive Rice Varieties
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Abstract

The objective of this study was to determine the effect of the different types of wood vinegar on
growth and yield of non-photoperiod sensitive rice varieties. The experiment was conducted at the field
of the Department of Plant Production Technology, Faculty of Agricultural Technology, King Mongkut's
Institute of Technology Ladkrabang. The experimental design was 3x3 Factorial in Randomized Complete
Block Design with 4 replications. The first factor was used in this study including three rice varieties i.e.,
Chinat 1, Pathum Thani 1 and Phitsanulok 2. The second factor was water (control), bamboo vinegar and
mangosteen vinegar sprayed at 15 day-intervals at a dilution of 1: 300 (wood vinegar: water) until harvest.
Growth data was recorded at tillering, flowering and harvesting stages including leaf area, crop growth
rate (CGR), total dry matter, number of spikelet per m*, 1,000 grain weight, harvest index and yield.

Organic components in wood vinegars were detected by Gas Chromatography — Mass Spectrometry.
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The results found that, there were three groups of organic components i.e., acidic, phenolic and neutral
that were identified in both types of wood vinegar, with acetic acid was the main component. Significant
differences among rice varieties were observed for growth and yield. Pathum Thani 1 showed the highest
yield followed by Chinat 1 and Phitsanulok 2, respectively. The different types of wood vinegar were not
significant difference effect on growth and vyield of rice. However, there was a tendency that the
application of bamboo vinegar promoted growth and yield of rice greater than applied mongosteen

vinegar and water.
Key words: Rice (Oryza sativa L.), Wood vinegar, Organic components, Acetic acid
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Table 1 Components of bamboo vinegar

No. Component Relative quantity (%)
1 Acetic acid 49.01
2 Phthalic acid 0.64

Total (acidic components) 49.65
3 Phenol 7.81
4 Phenol, 2-methy!l 2.54
5 Phenol, 4-methyl 4.42
6 Phenol, 2-methoxy 8.64
7 Phenol, 3,5-dimethyl 2.03
8 Phenol, 4-ethyl 6.12
9 Phenol, 2-methoxy-4-methyl 5.28

10 Phenol, 3-ethyl-5-methyl 0.45

11 Phenol, 2,6-dimethoxy 1.54

12 Phenol, 2-methoxy-4-(2-propenyl) 0.64

13 Phenol, 2-methoxy-4-propyl 1.06

14 Phenol, 2-methoxy-4-(1-propenyl) 0.89

Total (phenolic components) 41.42

15 1,2-Dimethoxy-4-methylbenzene 0.39

16 Pyrrolidine 1-(1-cyclopenten) 0.77

17 1H-Inden-1-one, 2,3-dihydro 0.89

18 Benzeneethanol, 2-methoxy 5.62

19 Benzoic acid 4-hydroxy-3-methoxy 0.55

20 Dibutyl phthalate 0.38

21 9-Octadecenoic acid methyl ester 0.15

22 Phytol Isomer 0.18

Total (neutral components) 8.93

" Analyzed by Gas Chromatography — Mass Spectrometry (GC-MS)



Table 2 Components of mangosteen vinegar

No. Component " Relative quantity (%)
1 Acetic acid 50.40
2 5-Hydroxy-2-decenoic acid Lactone 0.78
3 3-Hydroxy-4-methoxybenzoic acid 0.65
4 2-Furancarboxaldehyde 5-methyl 1.56

Total (acidic components) 53.39
5 Phenol 591
6 Phenol, 2-methyl 2.72
7 Phenol, 3-methyl 5.98
8 Phenol, 2-methoxy 4.48
9 Phenol, 2,4-dimethyl 3.84

10 Phenol, 4-ethyl 0.94

1" Phenol, 2,3-dimethyl 1.27

12 Phenol, 2-methoxy-4-methyl 1.10

13 Phenol, 3,4-dimethyl 0.75

14 Phenol, 4-ethyl-2-methoxy 1.85

15 Phenol, 4-(2-propenyl) 1.49

16 Phenol, 2,4-bis (1,1-dimethylethyl) 0.83

17 Phenol, (1,1,3,3-tetramethylbuty!) 1.28

18 Phenol, 2,6-bis (1-methylethyl) 0.45

Total (phenolic components) 32.89

19 1H-Inden-1-one, 2,3-dihydro 0.92

20 1-5(Methyl-2-furanyl)-1-buten-3-one 1.23

21 2,4,6-Trimethyl-1,3-benzenediamine 1.69

22 2-Hydroxy-3,6-dimethylbenzaldehyde 0.80

23 Benzene, 2-propenyl 0.50

24 4-Methyl-1-Indanone 0.46

25 2-Hydroxy-4,5-dimethyl acetophenone 0.47

26 Benzaldehyde, 2,3,4,5-tetramethy! 0.37

27 7-Methylindon-1-one 0.41

28 Naphthalenamine 0.84

29 2,5-Dimethyl-para-anisaldehyde 0.49

30 1H-2Benzopyran-1one,3,4-dihydro-8 hydroxy-3-methyl 0.94

31 1,2-Benzenedicarboxylic acid diethyl ester 0.77

32 5-Acetyl-6-methyl-Benzimidazolone 1.25

33 Dimethyl-2-3-(dimethyl-1,3-butene-2-yl)-5-pyrazine 0.38

34 4-Methylenespiro[Cyclohexane-1,2-dithiazole 0.39

35 1,4-dihydro-3,5-dimethoxy-2-methylnaphthalene 0.49

36 2-Methyl-5-nitrobenzimidazole 0.55

37 Phenanthrene 0.35

38 1,2-Benzenedicarboxylic acid buthyl 2-methylpropyl ester 0.45

Total (neutral components) 13.75

" Analyzed by Gas Chromatography — Mass Spectrometry (GC-MS)
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Table 3 Effect of different types of wood vinegar on crop growth rate (CGR) at different growth stage

CGR (g m” d") at each growth stage "

Treatment Transplanting Tillering Flowering
to tillering to flowering to harvesting
Variety (V)
Chainat 1 10.51 27.06 21.55a
Pathum Thani 1 11.46 17.99 23.49a
Phitsanulok 2 10.66 20.53 14.23b
Wood vinegar (W)
Water 10.56 23.73 18.75
Bamboo 11.74 17.86 21.30
Mangosteen 10.33 23.99 19.22
Variety x Wood vinegar (V x W)
Chainat 1 x Water 10.75 31.81 15.34cd
Chainat 1x Bamboo 11.04 21.31 26.38ab
Chainat 1 x Mangosteen 9.75 28.08 22.93abc
Pathum Thani 1 x Water 10.84 17.98 28.22a
Pathum Thani 1 x Bamboo 12.54 17.13 20.01abcd
Pathum Thani 1 x Mangosteen 11.01 18.86 22.25abc
Phitsanulok 2 x Water 10.10 21.43 12.69d
Phitsanulok 2 x Bamboo 11.64 15.13 17.50bcd
Phitsanulok 2 X Mangosteen 10.23 25.03 12.49d
F-test
Vv ns ns >
W ns ns ns
V x W ns ns *
C.V. (%) 20.80 48.18 31.44

ns = non-significant, * = significantly different at P < 0.05, ** = significantly different at P < 0.01
"Means in the same column followed by the same letter are not significantly different (at P < 0.05) by DMRT



Table 4 Effect of different types of wood vinegar on growth, yield and yield components

Leafarea  Total dry Yield Spikelet 1,000 grain  Harvest
Treatment (mm?) matter (g/plant) /m? weight index
(g/plant) (9) (HI)
Variety (V)
Chainat 1 35,778a 98.87a 44.42ab 48,504ab 22.97b 0.45b
Pathum Thani 1 27,205b 97.72a 49.87a 54,830a 22.72b 0.51a
Phitsanulok 2 24,783b 80.38b 43.02b 44,827b 23.99a 0.54a
Wood vinegar (W)
Water 29,290 91.07 44.58 48,509 23.11 0.49
Bamboo 32,459 94.58 47.09 50,904 23.15 0.50
Mangosteen 26,017 91.33 45.64 48,748 23.43 0.50
Variety x Wood vinegar (V x W)
Chainat 1 x Water 34,101 92.61 40.13 43,888 23.14 0.43
Chainat 1x Bamboo 40,421 104.39 48.62 53,013 22.93 0.47
Chainat 1 x Mangosteen 32,811 99.62 44.50 48,613 22.86 0.44
Pathum Thani 1 x Water 30,004 104.14 51.88 57,784 22.43 0.50
Pathum Thani 1 x Bamboo 26,524 94.37 47.94 53,275 22.41 0.51
Pathum Thani 1 x Mangosteen 25,088 94.66 49.81 53,431 23.32 0.53
Phitsanulok 2 x Water 23,764 76.46 41.74 43,856 23.76 0.55
Phitsanulok 2 x Bamboo 30,434 84.97 44.71 46,425 2411 0.53
Phitsanulok 2 x Mangosteen 20,152 79.71 42.62 44,200 24.10 0.54
F-test
V * - . o - .
W ns ns ns ns ns ns
VxW ns ns ns ns ns ns
V. (%) 30.18 11.39 14.61 14.54 3.51 8.17

ns = non-significant, * = significantly different at P < 0.05, ** = significantly different at P < 0.01
" Means in the same column followed by the same letter are not significantly different (at P < 0.05) by DMRT
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