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Abstract

BACKGROUND: Biochar is used in various environmental
fields, such as water quality and soil restoration, and affects
soil fertility and nutrient cycling. Also, when crops are
grown on biochar-applied soil, their characteristics may be
affected. Biochar is used especially with commercial
vegetable seedlings.

METHODS AND RESULTS: The objective of this study
was to determine the effects of biochar content in seeding
mixes on early growth of lettuce (Lactuca sativa L.),
Chinese cabbage (Brassica rapa L.), and red pepper
(Capsicum annuum L.). Treatments consisted of a control
(0: 10, ratio of biochar to seeding mixes (w/w)), 1: 9
(biochar 10%), 3: 7 (biochar 30%), 5: 5 (biochar 50%), and
7: 3 (biochar 70%). The biochar was made from risk husk
and had a C/N ratio of 104. As the mixing ratio of biochar
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increased, pH increased whereas EC and nitrogen content
decreased. The highest phosphorus content was with the
treatment of 30% biochar, while there were significant
increases in the weight of lettuce seedlings and
concentrations of T-N, P,Os, K,O, MgO, and Na with the
treatments of 30% and 50% biochar. Although the weight of
Chinese cabbage seedlings increased with the treatment of
10% biochar, the increase was not statistically significant.
Also, there was an increase in the weight of red pepper
seedlings with the treatment of 30% biochar, but the
increase was not statistically significant. With increases in
the biochar mixing ratio, the K,O concentration of red
pepper seedlings increased, but the concentrations of P,Os,
Ca0, MgO, and Na decreased. It was believed that this was
because of absorption inhibition by calcium-phosphate
formation in the seeding mixes owing to increased pH.

CONCLUSION: In conclusion, adding biochar to seeding
mixes is considered to be an important mean for growing
healthy vegetable seedlings. More field experiments are
needed to verify the effect of biochar on vegetable crop
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growth over the entire growing season.

Key words: Biochar, Chinese cabbage, Lettuce, Red pepper,
Seedling
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Fig. 1. Changes of pH and EC depend on biochar ratio to seeding mixes.
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Fig. 2. Changes of T-N and T-P concentrations depend on biochar ratio to seeding mixes.
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Control BC 10 % BC 30 % BC 50 % BC 70 %
Fig. 3. Effect of biochar contents in seeding mixes on eatly growing of lettuce.

Table 3. Growing characteristics of lettuce seedlings on different biochar contents in seeding mixes

plant height Leaf number Fresh weight Dry weight Leaf area

Treatments (cm) (No) (g/plant) (¢/plant) (cm?) SPAD HSI

Control 91 ¢ 44 b 113 b 0.15 ab 61 abc 6.6 b 16
Biochar 10% 9.2 be 41 b 140 b 012 b 13 ¢ 58 b 13
Biochar 30% 10.3 bc 4.8 ab 2.12 ab 0.32 a 79 ab 8.6 ab 20
Biochar 50% 152 a 53 a 3.03 a 0.20 ab 91 a 10.3 a 13
Biochar 70% 12.5 ab 55 a 1.95 b 011 b 29 bc 8.2 ab 9

The same letters in the columns show not significant differences by Duncan’s multiple range test, < 0.05, HSI (healthy
seedling index): dry weight/plant height
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Fig. 4. Mineral component of lettuce seedlings 60 days after sowing on five different
biochar ratio to seeding mixes.

Control BC 10 % BC 30 % BC 50 % BC 70 %
Fig. 5. Effect of biochar contents in seeding mixes on early growing of chinese cabbage (var. Jinchung).
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Table 4. Growing characteristics of chinese cabbage (var. Jinchung) seedlings on different biochar contents in seeding

mixes
Treatments Plan(tCIl::)elght Leaf( 1r\111(1)§nber Fr(egs?p‘gilght D(Ig/ I‘:{:Illg;lt Le(az:fmaz;‘ea SPAD HSI
Control 8.5 ab 3.8 ab 1.35 ab 0.20 ab 55 abc 27.3 abc 24
Biochar 10% 105 a 42 a 227 a 0.30 a 90 ab 28.2 ab 29
Biochar 30% 10.8 a 42 a 2.37 a 024 a 93 a 295 a 22
Biochar 50% 76 b 3.4 bc 113 b 0.13 bc 52 bc 245 bc 17
Biochar 70% 64 b 31 c 0.83 b 0.10 ¢ 39 ¢ 23.0 ¢ 16

The same letters in the columns show not significant differences by Duncan’s multiple range test, 7 < 0.05, HSI (healthy

seedling index): dry weight/plant height
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Fig. 6. Mineral component of red pepper seedlings (var. Jinchung) 90 days after
sowing on five different biochar ratio to seeding mixes.
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Table 5. Growing characteristics of red pepper seedlings (var. PR-smart) on different biochar contents in seeding mixes

Plant height Leaf number Fresh weight Dry weight Leaf area

Treatments (cm) (No) (g/plant) (¢/plant) (cm?) SPAD HSI

Control 16.8 ¢ 54 b 16 b 0.40 b 43 b 21.1 d 24
Biochar 10% 24.8 ab 73 a 3.2 ab 0.81 ab 91 ab 283 ¢ 33
Biochar 30% 264 a 83 a 44 a 1.09 a 112 a 29.7 bc 41
Biochar 50% 21.4 abc 7.7 a 3.0 ab 0.75 ab 79 ab 342 a 35
Biochar 70% 17.0 be 6.6 ab 20 b 0.50 b 50 b 33.8 ab 30

The same letters in the columns show not significant differences by Duncan’s multiple range test, < 0.05, HSI (healthy
seedling index): dry weight/plant height
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Fig. 8. Mineral component of red pepper seedlings (var. PR-smart) 90 days after
sowing on five different biochar ratio to seeding mixes.
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