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Assessment of an Optimum Biochar Application Rate for
Tomato(Solanum lycopersicum L.) Cultivation
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ABSTRACT: Objective of this study was to evaluate an optimum biochar application rate and estimate the carbon sequestration
based on the soil chemical properties and growth responses for biochar application during tomatoes cultivation. The treatments
consisted of control as recommended application rates of fertilizers, 0.01%, 0.03%, 0.05%, and 0.07% of biochar
application(w/w, biochar:soil). For effects of soil chemical properties, the NOs;-N contents in the soil were peaked at
9 days after transplanting. But there was not significant difference(p>0.05) among the treatments during cultivation periods.
However, NH4-N contents in the biochar treatment were lower than the control until 14 days of transplanting. P-Os contents
in the biochar treatments were lower than that of the control until 19 days after transplanting except 0.01% of biochar
application plot. KxO contents in soils treated with 0.01% and 0.03% of biochar were higher until 6 days after transplanting
than that in the control. For N use efficiency of biochar application, it was observed that the 0.05% biochar application
plot was highest among the treatments. The highest carbon sequestration was estimated at 2.83 mg kg for 0.03% of
biochar application. However, it is considered that the optimum biochar application rate was 0.05% for tomato cultivation,

considering the growth characteristics and yield components.

Keywords: Biochar, carbon sequestration, plant major nutrients, tomato cultivation
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Table 1. Physiochemical Properties of Soil Used in this Study

*

ok seokok

Soil type pH EC TC N P20s5 K20
(1:5) dS m" -g kg'l -- - mg kg'] -
Clay loam
6.9 0.25 44 0.3 12.18 473.7
Biochar 9.8 82.63 566.3 2.0 - -

"EC : Electrical Conductivity, “TC : Total Carbon,

"IN : Total Nitrogen
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Fig. 1. Changes in temperature and irrigation amounts during tomato cultivation

in the greenhouse over time.
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Fig. 2. Changes of NOs-N contents in the soil incorporated with different ratios of biochar

during tomato cultivation.
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Fig. 3. Changes of NH4-N contents in the soil incorporated with different ratios of biochar during tomato cultivation.

210

180 4

170 1

150

130

110

P,05 concentrations (mg kg')

70

50

1 3 5] 11

W Control
m0.01%
m0.03%
W0.05%

m0.07%

19 29 39 45 67

Days after transplanting

Fig. 4. Changes of P,Os contents in the soil incorporated with different ratios of biochar during tomato cultivation.
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Changes of K,O contents in the soil incorporated with different ratios of biochar during tomato cultivation.

Table 2. Estimation of the Nitrogen Use Efficiency with Different Ratios of Biochar Application

Input amounts of Residual amounts of . Nitrogen use efficiency rates
Treatments Nutrient loss rates . o
T-N (9) T-N (9) of biochar application

Control 1312 107.6 1.22 -

0.01% 1334 108.1 1.23 0.01
0.03% 137.6 106.1 1.30 0.08
0.05% 141.8 105.5 1.34 0.12
0.07% 146.0 111.3 1.31 0.09

Table 3. Estimation of the Efficiency Rates for Carbon Use with Different Ratios of Biochar Application

Treatments Carbon seql{?stration Potentie?l carbon , Mitigation of C(_?z— equiv.  Potential .mitigation Sf
(9 kg) sequestration (g kg™) (mg kg™) CO2- equiv. (mg kg™)
Control 0.21 - 0.78 -
0.01% 0.60 0.39 221 1.43
0.03% 0.99 0.77 3.61 2.83
0.05% 0.94 0.73 3.43 2.65
0.07% 0.40 0.19 1.47 0.69

F71=2 3, 27(1), 2019
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