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Effect of Biochar from Processed Wood Waste on the Growth of Green Oak Lettuce
(Lactuca sativa)
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Abstract: Biochar is another mechanism that directly addresses the issue of global warming and also
offers indirect benefits in terms of promoting plant growth and productivity. However, the effectiveness
of biochar varies depending on its source materials, as well as the methods used in combination with
chemical and organic fertilizers. This research was conducted to study the effect of using biochar and
biochar mixed with vermicompost (premium biochar) as soil amendments on the growth of green oak
lettuce. A completely randomized design with 4 replications of 5 treatments, which include: 1) Control
(no biochar), 2) 1% biochar by weight of soil, 3) 2% biochar by weight of soil, 4) 1% biochar mixed
with vermicompost by weight of soil, and 5) 2% biochar mixed with vermicompost by weight of soil.
The experimental results found that the addition of biochar and premium biochar contributed to an
increase in plant height, stem diameter, plant fresh weight and plant dry weight. Particularly, premium
biochar at the rate of 2% by soil weight (MB2) gave highly significance difference of plant height (15.75
cm), stem diameter (8.65 mm), plant fresh weight (82.33 g), and plant dry weight (4.97 g). While other
treatments gave plant heightin range of 14.00-14.75 cm, stem diameter 6.53-6.80 mm plant fresh weight
62.95-76.45 g and plant dry weight 4.00-4.50 g. However, other plant growth parameters showed no

significant difference among treatments.
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Table 1 The description of treatments.

Amount of biochar

Biochar mixed with

Treatments Descriptions ) Symbol
(9) vermicompost 20%
1 Control 0 X MC
2 Applied biochar 1% by soil weight 60 X MA1
3 Applied biochar 2% by soil weight 120 X MA2
4 Applied biochar + vermicompost 1%
pp |. | vermi p o 60 \/ MB1
by soil weight
5 Applied biochar + i t 2%
pp @ |'oc ar + vermicompost 2% 120 \/ MB2
by soil weight
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A a a ¥ v e = a &
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salusamu Tmmﬁu%’@ummim?mLﬁu‘immv
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Table 2 The properties of potting soil used in this experiment.
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Auanlasuls (Exch. K)

Potting soil properties Values
pH (soil : water = 1:1) 7.62
OM (%)’ 28.68
Total N (%) 1.43
Available P (mg/kg)’ 1,870
Exchangeable K (mg/kg)* 11,680

Note '= Walkley and Black method (Walkley and Black, 1934)
? = digestion + Kjeldahl method (Attanandana and Chanchareonsook, 1999)

= Bray Il method (Bray and Kurtz, 1945)
* = Extract with NH40OAc at pH 7.0 (Pratt, 1965)
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Table 3 Some of chemical properties of biochar and biochar (MA) mixed with vermicompost (MB).

Biochar properties Biochar (MA) Biochar + vermicompost (MB) Methods
pH 10.13 10.00 9045 D Method
Total C (%) 79.70 86.00 ASTM D 5373-16: 2016
Total N (%) 0.44 0.70 ASTM D 5373-16: 2016
Total P (%) 0.61 0.60 Vanadomolybdate method
Total K (%) 0.69 0.71 ISO 16967: 2015
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Table 4 Growth of green oak lettuce at 49 days after planting.

Treat ; Plant height Canopy width Stem diameter Leaf greenness
reatments

(cm) (cm) (mm) (SPAD)
MC 14.00° 16.75 6.53" 18.35
MA1 14.00° 17.00 6.60° 20.13
MA2 14.75% 17.63 6.63° 20.33
MB1 14.75% 18.00 6.80° 22.55
MB2 15.75° 19.00 8.65° 22.08
F-test * ns * ns
CV. T (%) 5.56 11.97 16.10 19.37
P-value <0.01 >0.05 <0.01 >0.05

Note: Numbers in the same column followed by the same letter are not significantly different at p < 0.01 by DMRT,

**indicated significant difference at P<0.01, ns = there was no statistical difference

Table 5 Yield of green oak lettuce.

Treatments Plant fresh weight ~ Root fresh weight Plant dry weight Root dry weight

(9) (9) (9) (9)

MC 62.95° 17.12 4.00° 1.27

MA1 68.14% 14.87 4.19% 1.03

MA2 72.51% 14.47 4.30% 0.84

MB1 76.45% 13.96 4.50% 0.79

MB2 82.33° 12.30 4.97° 0.78

F-test o ns * ns

CV. T (%) 6.54 32.58 18.18 56.28

P-value <0.01 >0.05 <0.01 >0.05

Note: Numbers in the same column followed by the same letter are not significantly different at p < 0.01 by DMRT,
**indicated significant difference at P<0.01, ns = there was no statistical difference
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Table 6 The properties of potting soil after experiment.
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MC 6.88 0.72° 17.79 0.16 877.82° 1,711.54
MA1 6.96 0.96° 23.17 0.27 949.43% 1,828.08
MA2 7.04 1.04° 22.05 0.24 890.00 1,747.74
MB1 6.83 1.00° 23.22 0.27 936.09% 1,586.11
MB2 6.95 1.05° 19.64 0.20 1,003.78° 1,669.52
F-test ns * ns ns * ns
C.V. T (%) 1.70 14.38 17.34 27.09 6.33 9.67
P-value >0.05 <0.01 >0.05 >0.05 <0.05 <0.05

Note: Numbers in the same column followed by the same letter are not significantly different at p < 0.05 by DMRT,
**indicated significant difference at P<0.01, * indicated significant difference at P<0.05, ns = there was no statistical
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