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Effect of Wood Vinegar on: 1. Growth and Yield of Large-seeded Type Peanut
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Abstract

Wood vinegar or pyroligneous acid is a clear yellowish-brown to reddish-brown tone liquid that
produced by the condensation of the smoke from wood pyrolysis. The main components are acids,
alcohols, ketones. aldehydes. esteres, phenols. etc. Wood vinegar has many uses and also has been used
in agriculture as fertilizer. growth-promoting agent and insect repellent. This ~tudy was undertaken 1
determine the effect of wood vinegar on growth and yield of large-seeded tvpe peanut. Two experiments
were undertaken under dry- and rainy season conditions at Khon Kaen University Farm, Thailand. The
first experiment was split plot design with 4 replications. Treatments of main plot were plot inoculated
with Aspergillus flavus, aflatoxin producing fungi. and plot without the fungi inoculation. The fungi
inoculation was included in the experiment as the effect of wood vinegar on the contamination of fungi
and aflatoxin was investigated in the same experiment. Sub plots were consisted of 1) control twithout
application of wood vinegar): 2) application of wood vinegar at the ratios of wood vinegar per water
1:500: 3) 1:300: and 4) 1:200. Wood vinegar (1:20, 450 L/rai) was applied 3 days by spraying on soil
surface before planting in all treatments except the control treatment. Wood vinegar at the given ratios
was then applied as foliar application at 15 day-interval 20 days after emergence until 15 days before
harvest (100-170 L/rai. depending on growth stages). The results revealed that wood vinegar as foliar
application at the ratio of 1: 200 significantly increased vegetative growth of Khon Kaen 60-3 as indicated

by total dry weight accumulation (g/plant). At harvest, the application of wood vinegar did not signifi-
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cantly increased yield and yield components. However. the application of wood vinegar tended to

increase yield and yield component. Khon Kaen 60-3 applied with wood vinegar at the ratio of 1:300
gave a highest pod number per plant. vield and shelling percentage. The response of Khon Kaen 60-3
from plot with or without fungi inoculation showed similar trends in yield and yield components. The
experiment was repeated in rainy season in 2005 and began in July 25. 2005. The experimental design
and method were the same to Experiment 1. except the main plot was variety. Two large-seeded type
peanut. Khon Kean 60-3 and KKU 60 were used. The fungi inoculations were done in all plots. The
results showed that total dry weight (g/plant) increased as concentration of wood vinegar increased. In
contrast o vegetative growth. wood vinegar did not significantly increase yvield. shelling percentage and
seed weight. However, wood vinegar applied at the ratio of 1:300 significantly increased harvest index
of both varieties. Peanuts applied with 1:200 or without wood vinegar had the lowest harvest index.
Variety comparison indicated that dry pod vield and harvest index of KKU 60 were significantly higher
than those of Khon Kaen 80-3. In conclusions. wood vinegar applied as foliar application significantly
increased vegetative growth of large-seeded type peanut when applied at the ratio of 1:200 but application
of wood vinegar at the ratio of 1:300 tended to give a higher yield and better yield components. but

significantly increased harvest index
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Table 1 Effect of wood vinegar on total dry weight (g/plant) of dry season large-seeded type peanut

cv. Khon Kaen 60-3 at 60 days after planting.

Application rate Total dry weight (g/plant) from plot Mean

(wood vinegar:water; v/v) With A. flavus inoculation Without A. flavus inoculation

Without wood vinegar 11.67 10.98 F133
1:500 11.16 12.09 11.63
1:300 11.45 11.24 11.34
1:200 10.59 12,18 11.54
Mean 11.29 11.62

C.V. (%) 13.84

[noculation (1) ns

Application ratc (AR) ns

[ X AR ns

ns = not significant

Table 2 Effect of wood vinegar on total dry weight (g/plant) of dry season large-seeded type peanut

cv. Khon Kaen 60-3 at harvest.

Application rate Total dry weight (g/plant) from plot Mean

(wood vinegar:water; v/v) With A. flavus inoculation Without A. flavus inoculation

Without wood vinegar 53.18 46.20 49.69 b
1:500 53.94 50.42 5322 ab
1:300 55.58 56.66 53.00 ab
1:200 57.15 56.66 56.90 a
Mean 54.96 51.45

CV. (%) 8.70

[noculation (1) ns

Application rate (AR) *

I X AR ns

ns: * = not significant; significantly different at P < 0.05, respectively:

Means in the same column with the different letters are significantly different by DMRT at P <0.05.
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Table 3 Effect of wood vinegar on pod number per plant of dry season large-seeded type peanut cv.

Khon Kaen 60-3.

Application rate Pod number per plant from plot Mean

(wood vinegar:water; v/v) With 4. flavus inoculation Without 4. flavus inoculation

Without wood vinegar 11.26 9.88 10.57
1:500 10.77 10.95 10.86
1:300 11.65 10.01 10.83
1:200 8.50 10.10 9.29
Mean 10.54 10.23

CV. (%) 19.24

Inoculation (1) ns

Application rate (AR) ns

I X AR ns

ns = not significant

Table 4 Effect of wood vinegar on dry pod yield (kg/rai) of dry season large-seeded type peanut cv.

Khon Kaen 60-3.

Application rate Dry pod yield (kg/rai) from plot Mean

(wood vinegar:water; v/v) With A. flavus inoculation Without A. flavus ineculation

Without wood vinegar 122.33 112.48 117.40
1:500 117.77 164.46 141.10
1:300 152.00 135.80 143.90
1:200 111.25 138.55 124.90
Mean 125.84 137.82

C.V. (%) 19.15

Inoculation (1) ns

Application ratc (AR) ns

[ X AR ns

ns = not significant
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Table 5 Effect of wood vinegar on seed yield (kg/rai) of dry season large-seeded type peanut cv.

Khon Kaen 60-3.

Application rate Seed yield (kg/rai) from plot Mean

(wood vinegar:water; v/v) With A. flavus inoculation Without A. flavus inoculation

Without wood vinegar 50.16 46.95 48.56
1:500 49.98 76.01 62.99
1:300 76.70 63.38 70.04
1:200 49.38 62.24 55.81
Mean 56.55 62.15

C.V. (%) 31.55

Inoculation (1) ns

Application rate (AR) ns

[ X AR ns

ns = not significant

Table 6 Effect of wood vinegar on shelling percentage of dry season large-seeded type peanut cv.

Khon Kaen 60-3.

Application rate Shelling percentage from plot Mean

(wood vinegar:water; v/v) With 4. flavus inoculation Without 4. flavus inoculation

Without wood vinegar 59.50 60.36 59.93
1:500 61.50 62.70 62.10
1:300 68.31 65.04 66.67
1:200 60.59 59.62 60.10
Mean 6247 a 61.93b

CV. (%) 17.92

Inoculation (1) *

Application rate (AR) ns

1 X AR ns

ns; ** = not significant; significantly different at P < 0.05, respectively:

Means in the same column with the different letters are significantly different by DMRT at P < 0.05.
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Table 7 Effect of wood vinegar on 100 seed weight (g) of dry season large-seeded type peanut cv.

Khon Kaen 60-3.

Application rate 100 seed weight from plot Mean

(wood vinegar:water; v/v) With A. flavus inoculation Without 4. flavus inoculation

Without wood vinegar 49.62 48.42 49.02
1:500 47.42 50.27 48.84
1:300 50.33 49.23 49.78
1:200 43.91 51.83 47.87
Mean 47.82 49.93

CV. (%) 7.65

Inoculation (1) ns

Application rate (AR) ns

[ X AR ns

ns = not significant

Table 8 Effect of wood vinegar on total dry weight (g/plant) of rainy scason large-sceded type peanut

cv. Khon Kaen 60-3 and KKU 60 at 60 days after planting.

Application rate Total dry weight (g/plant) Mean

(wood vinegar:water; v/v) Khon Kaen 60-3 KKU 60

Without wood vinegar 7.748 10.028 8.888
1:500 7.722 9.345 8.534
1:300 8.083 8.595 8.339
1:200 8.308 9.323 8.815
Mean 7.965 9.323

C.V. (%) 16.87

Variety (V) ns

Application rate (AR) ns

V X AR ns

ns = not significant
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Table 9 Effect of wood vinegar on total dry weight (g/plant) of rainy season large-seeded type peanut

¢v. Khon Kaen 60-3 and KKU 60 at harvest.

Application rate Total dry weight (g/plant) Mean

(wood vinegar:water; v/v) Khon Kaen 60-3 KKU 60

Without wood vinegar 16.943 15.075 16.009
1:500 18.355 15.815 17.085
1:300 23.362 14.563 18.962
1:200 21.240 18.030 19.635
Mean

C.V. (%) 21.56

Variety (V) ns

Application rate (AR) ns

VX AR ns

ns = not significant

Table 10 Effect of wood vinegar on leaf area index (LAI) of rainy season large-sceded type peanut

cv. Khon Kaen 60-3 and KKU 60 at 60 days after planting

Application rate Leaf area index Mean

(wood vinegar:water; v/v) Khon Kaen 60-3 KKU 60

Without wood vinegar 1.47 1.64 1.55
1:500 1.41 1.56 1.49
1:300 1.37 1.41 1.39
1:200 1.47 1.50 1.48
Mecan 1.43 1.53

C.V. (%) 18.32

Variety (V) ns

Application rate (AR) ns

VX AR ns

ns = not significant
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Table 11 Effect of wood vinegar on pod number (pods/plant) of rainy season large-seeded type

peanut cv. Khon Kaen 60-3 and KKU 60.

Application rate Pod number (pods/plant) Mean

(wood vinegar:water; v/v) Khon Kaen 60-3 KKU 60

Without wood vinegar 8.03 9.68 8.85
1:500 9.10 8.43 8.76
1:300 9.20 9.38 9.29
1:200 6.08 10.40 8.24
Mean 8.10 9.47

C.V. (%) 2292

Variety (V) ns

Application rate (AR) ns

VX AR ns

ns = not significant

Table 12 Effect of wood vinegar on dry pod yield (kg/rai) of rainy season large-seeded type peanut

cv. Khon Kaen 60-3 and KKU 60.

Application rate Dry pod yield (kg/rai) Mean

(wood vinegar:water; v/v) Khon Kaen 60-3 KKU 60

Without wood vinegar 31.08 77.75 54.41
1:500 36.40 72.28 54.34
1:300 33.83 91.98 62.90
1:200 32.13 77.75 54.94
Mean 33.36b 79.94 a

C.V. (%) 17.51

Variety (V) %

Application rate (AR) ns

V X AR ns

ns: * = not significant; significantly different at P < 0.05, respectively:

Means in the same column with the different letters are significantly different by DMRT at P < 0.05.
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Table 13 Effect of wood vinegar on seed yield (kg/rai) of rainy season large-seeded type peanut cv.

Khon Kaen 60-3 and KKU 6().

Application rate Seed yield (kg/rai) Mean

(wood vinegar:water; v/v) Khon Kaen 60-3 KKU 60

Without wood vinegar 13.78 36.50 25.14
1:500 20.20 31.18 26.19
1:300 18.33 45.50 31.92
1:200 14.15 37.53 25.84
Mean 16.61 37.93

C.V. (%) 20.74

Variety (V) ns

Application rate (AR) ns

V X AR ns

ns = not significant.

Table 14 Effect of wood vinegar on harvest index of rainy season large-seeded type peanut cv. Khon

Kaen 60-3 and KKU 60.

Application rate Harvest index Mean

(wood vinegar:water; v/v) Khon Kaen 60-3 KKU 60

Without wood vinegar 0.05¢ 022 ab 0.136 ab
1:500 0.07¢ 0.18b 0.126 b
1:300 0558 028 a 0.169 a
1:200 0.06 ¢ 0.20b 0.129 b
Mean 0.06 B 022 A

C.V. (%) 20.24

Variety (V) *x

Application rate (AR) *

V X AR L

* ** =significantly different at P < 0.05 and P < 0.01, respectively: Means in the same column or in the same row

with the different letters are significantly different by DMRT at P < 0.05 or P < 0.01, respectively.
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Table 15 Effect of wood vinegar on shelling percentage of rainy season large-seeded type peanut cv.

Khon Kaen 60-3 and KKU 60.

Application rate Shelling percentage Mean

(wood vinegar:water; v/v) Khon Kaen 606-3 KKU 60

Without wood vinegar 65.35 58.05 61.70
1:500 64.48 58.31 67.17
1:300 76.97 58.65 67.81
1:200 7593 58.29 61.38
Mean 70.68 a 5832b

C.V. (%) 7.19

Variety (V) *

Application rate (AR) ns

V X AR ns

ns; * = not significant; significantly different at P < 0.05, respectively:

Means in the same column with the different letters are significantly different by DMRT at P < 0.05.

Table 16 Effect of wood vinegar on 100 seed weight (g) of rainy season large-seeded type peanut cv.

Khon Kaen 60-3 and KKU 60.

Application rate 100 seed weight (g) Mean

(wood vinegar:water; v/v) Khon Kaen 60-3 . KKU 60

Without wood vinegar 48.86 58.42 53.50
1:500 50.27 56.03 54.85
1:300 52.88 54.69 53.78
1:200 53.67 58.17 54.22
Mean 51.35 56.83

C.V. (%) 6.30

Variety (V) ns

Application rate (AR) ns

VX AR ns

ns = not significant,



