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Using biochar as soil amendment, wood vinegar as priming agent

in relation to rice seedling development
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Abstract: Biochar has been of interest as soil amendment and carbon sequestration that resulted in reduced CO, greenhouse
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rice seedling development. Experiment was conducted in farmer’s field at Ban Yangyong Tumbon Koksri, Amphur
Muang,Khon Kaen Provice during rainy season 2011. Split-split plot in RCBD was employed with four replicates. Main plots
were varieties, KDML 105, Phatum Thani 1 and Chainat 1, sub-plots were two biochar application rates, 0 and 300 kg/rai and
sub-sub plots were soaking methods, soaked seed 24 hours in water and subsequently incubated for 48 hours, and soaked seed
in wood vinegar (WV) at 300 times dilution for 48 hour before seeding. Results revealed that growth of three varieties, at 30
days after seeding, was significantly different. Biochar application significantly reduced leaf area of KDML 105 and Chainat 1,
but signiciantly increased in Phatum Thani 1. Soaking seed in WV significantly increased total root length/plant of KDML 105,
Phatum Thani 1 when grown in plot without biochar application but dereased in total root length was evident when biochar and

WV were applied together. At 45 days after seeding, biochar enhanced total root dry weight of Phatum Thani 1 but dereased

those of KDML 105 and Chainat 1.

Keywords: charcoal, carbon sequestration, greenhouse gas, derived smoke, direct seeding rice
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Effect of biochar used as soil amendment, wood vinegar (WV) as priming agent on rice seedling

Treatment At 30 days after seeding
Height LA SPAD TADW TRL TRDW
(cm) (cmz/plant) (mg/plant) (cm/plant) (mg/plant)

Variety (V)

KDML 105 (V1) 4349 a 393 25.73 ab 29.63 ab 143 a 46.50 b

Pathum Thani 1 (V2) 4526 a 456 28.94 a 3572 a 163 a 100.60 a

Chainat 1 (V3) 37.81b 379 23.62b 2430b 90 b 31.60 b
Biochar (B)

0(B1) 42.43 442 a 26.02 30.05 140 63.30 a

300 (B2) 41.94 376 b 26.17 29.71 124 55.80b
Soaking (S)

Water (S1) 42.71 423 25.26 29.83 137 59.4

WV(S2) 41.66 395 26.92 29.93 128 59.70
Significance level

\Ys *x ns * *x *x *x

B ns * ns ns ns *

S ns ns ns ns ns ns

VXB ns * ns ns ns ns

VXS ns ns ns ns ns ns

BXS ns ns ns ns Hok ns

VXBXS ns ns ns ns * ns
CV (%)

A% 9.48 28.27 17.09 21.05 29.53 29.62

VXB 5.55 18.60 16.18 19.49 36.92 17.17

VXBXS 6.35 20.84 16.30 16.93 33.82 42.23

LA = leaf area, SPAD = chlorophyll meter reading (SCMR), TADW = Total above-ground dry weight, TRL = Total root length, TRDW

= Total root dry weight

ns, ¥, ¥* = not significant, significantly different at p <0.05and 0.01, respectively.

Means in the same column with different letters are significantly different at p <0.05 by LSD
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Table 2. Interaction between variety and biochar application on leaf area and interaction between variety, biochar,
wood vinegar (WV) application on total root length of rice seedling at 30 days after seeding, grown during

rainy growing season 2011.

Treatment At 30 days after seeding
Variety (V) Biochar (B) LA !cmz/plant!
KDML 105 (V1) 0 (B1) 451 - - -
300 (B2) 335 - - -
Pathum 1 (V2) 0 (B1) 435 - - -
300 (B2) 476 - - -
Chainat 1 (V3) 0(B1) 439 - - -
300 (B2) 318 - - -
SED 21.96
Biochar (B) Soaking (S) TRL
(cm/plant)
0(B1) Water (S1) 124 - -
WV (S2) 157 - -
300 (B2) Water (S1) 150 - -
WV (S2) 99 - -
SED 12.93
Variety (V) Biochar (B) Soaking (S) TRL
(cm/plant)
KDML 105 (V1) 0(B1) Water (S1) - 121 -
0(B1) WV (S2) - 174 -
300 (B2) Water (S1) - 176 -
300 (B2) WV (S2) - 103 -
Pathum Thani 1 (V2) 0 (BI1) Water (S1) - 159 -
0(B1) WV (S2) - 204 --
300 (B2) Water (S1) - 198 -
300 (B2) WV (S2) - 93 -
Chainat 1 (V3) 0(B1) Water (S1) - 91 -
0(B1) WV (S2) - 94 -
300 (B2) Water (S1) - 76 -
300 (B2) WV (S2) - 100 -
SED 22.40

LA = leaf area, TRL = Total root length; SED = standard error of the difference
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Table 3. Effect of biochar used as soil amendment, wood vinegar (WV) as priming agent on rice seedling

development at 45 days after seeding grown during rainy growing season 2011.

Treatment At 45 days after seedi1
Height LA SPAD
(cm) (cmz/plant)
Variety (V)
KDML 105 (V1) 50.64 a 483 b 21.88b
Pathum Thani 1 (V2) 42.69 b 595a 26.98 a
Chainat 1 (V3) 48.83 a 481b 19.11¢
Biochar (B)
0(B1) 47.75 531 22.09
300 (B2) 47.02 509 23.21
Soaking (S)
Water (S1) 47.77 553 22.63
WV(S2) 47.00 487 22.67
Significance level
v w0k * *x
B ns ns ns
S ns ns ns
VXB ns ns ns
VXS ns ns ns
BXS ns * ns
VXBXS ns ns ns
CV (%)
\% 8.69 22.47 9.64
VXB 7.98 24.19 15.58
VXBXS 10.21 26.45 12.56

LA = leaf area, SPAD = chlorophyll meter reading (SCMR), TADW = Total above-ground dry weight, TRL = Total root length, TRDW = Total root dry weig

Means in the same column with different letters are significantly different at p << 0.05 by LSD

Table 4. Interaction between variety and biochar application on total root length of rice seedling at 45 days after seeding, grown

during rainy growing season 2011.

Treatment At 45 days after seeding
Variety (V) Biochar (B) TRDW (mg/plant)
KDML 105 (V1) 0(B1) 131.4
300 (B2) 113.2
Pathum Thani 1 (V2) 0(B1) 146.9
300 (B2) 256.3
Chainat 1 (V3) 0(B1) 124.9
300 (B2) 86.6
SED 22.9

LA = leaf area, TADW = Total above-ground dry weight, TRDW = Total root dry weight; SED = standard error of the difference



