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Effect of Biochar on Soil Chemical-Biological Properties and Yield of Fresh Queen Tomato
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Abstract

Biochar is an important material that can improve soil quality and increase soil fertility. This research
aimed to investigate the Influence of biochar on chemical and biological properties of soil and yield of fresh
tomatoes for consumption. The experiment was conducted in Randomized Complete Block Design (RCBD) with
4 replications. Three treatments consisted of 1) soil 2) bamboo biochar and 3) rice husk biochar. From
the results, it was found that of bamboo biochar and rice husk biochar were amount of available phosphorus
(36.77 mg kg-1) and exchangeable potassium (189.33 mg kg'ﬂ) increased compared to the soil only treatment,
because properties of biochar have porosity and cation exchange capacity effect to an increase in the amount
of nutrients. During the tomatoes for 30 days, rice husk biochar has affected to increase carbon emissions
corresponds has the most of microbial biomass carbon. In addition, rice husk biochar also results in enzymatic
activity is phenol oxidase and peroxidase (1.78, 0.43 pmol dicg/g soil/h, respectively) also increased, but it was
found that bamboo biochar resulted in the activity of B-glucosidase (16.54 pg PNG/g soil/h). As for bamboo
biochar, it results in the number of average fruits per plant (62.02 fruit per plant), average weight per plant
(393.02 grams per plant) and the number of total soluble solids (7.43 °Brix) being higher than other treatment
during of tomatoes 30 days after transplanting. Therefore, it can be concluded that both types of biochar affect
the soil chemical and biological properties. This causes the number of fruits, weight, and total soluble solids of
tomatoes to increase.
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Table 1 Some properties of soil and biochar obtained from rice husk and bamboo

Properties Soil " Rice husk-biochar  Bamboo-biochar
Carbon content (%), by wet oxidation method, (Walkley 0.64 30.65 52.45

and Black, 1934)

Nitrogen content (%), by Kjeldahl (Department of Land 0.032 0.98 0.91
Development, 2010)

C/N ratio 16.84 31.28 57.63
Cation exchange capacity (cmol kg ') by Department of ~ 3.28 80.53 32.40
Land Development, (2010)

pH 1:10, H,0 5.64 7.52 10.00

EC 1:20 H,O (uS) 0.012 0.33 0.28
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Table 2 Chemical properties before and after 60-day Queen Tomato planting

Before plantation

Treatments Total nitrogen Available phosphorus Exchangeable K
(%) (mg kg™ (mg kg™
Soil 0.032 3.19 17
After plantation

Soil (control) 0.85 27.72 Db 76.00 b
Rice husk-biochar 0.82 36.77 a 74.83 b
Bamboo-biochar 0.78 17.68 c 189.33 a

LSD, o 1.72™ 577" 7.00"

C.V. (%) 7.24 15.22 28.01

Remarks: ** = Significant difference at p<0.01; ns = not significant difference (p>0.05); data with different letters in column are

significantly different at p<0.01 (LSD); C.V. = Coefficient of variation
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Table 3 Soil respiration, microbial biomass carbon after 60-days tomato planting

Treatments Soil respiration (mg CO, kg day”)
15 days 30 days 60 days
Control (soil) 40.56 ¢ 26.25¢c 65.36 b
Rice husk-biochar 56.23 b 64.21 a 89.65 a
Bamboo-biochar 89.02 a 32.89 b 42.86 ¢
LSDy o5 6.72* 3.26° 5.69"
C.V. (%) 5.65 10.20 25.32
Microbial biomass carbon (MBC) (mg kg™")
Control (soil) 307.24 c 35754 b 376.00 b
Rice husk-biochar 443.34 b 564.65 a 586.76 a
Bamboo-biochar 535.65 a 578.56 a 685.02 a
LSDy o5 6.72" 3.26° 569"
C.V. (%) 5.65 10.20 25.32

Remarks: ** = Significant difference at p<0.01; * = Significant difference at p<0.05; ns = not significant difference (p>0.05); data

with different letters in column are significantly different at p<0.01, p<0.05 (LSD); C.V. = Coefficient of variation
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Table 4 Enzyme activities in soils after Queen tomato planting

Treatments Days after Queen tomato planting (days)
15 30 60
Phenoloxidase activity (umol dicq.g" soil.h™)

Control (soil) 1.53 1.56 1.77

Rice husk-biochar 1.21 1.83 1.35

Bamboo-biochar 1.60 1.78 1.37
LSD, 45 1.56™ 1.68™ 567"
C.V. (%) 2.36 5.61 6.25

Peroxidase (umol dicq.g” soil.h™)

Control (Soil) 0.36 0.37 1.33

Rice husk-biochar 0.29 0.43 1.04

Bamboo-biochar 0.37 0.41 0.89
LSD, 45 5.69™ 8.26™ 7.85™
C.V. (%) 5.40 33.22 3.90

R-glucosidase activity (ug PNG.g'1 soil.h'])

Control (soil) 15.07 13.98 12.87

Rice husk-biochar 14.31 14.91 13.83

Bamboo-biochar 13.35 16.54 15.37
LSDy 45 5.32™ 5.26™ 4.28™
C.V. (%) 9.53 34 14.32

Remarks: ns = not significant difference (p>0.05); C.V. = Coefficient of variation
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Table 5 The growth of Queen tomato after the 30-day and 60-day planting

Treatments After the 30-day planting
Plant height SPAD Number Fruit Weight Total soluble
(cm) (fruit/plant)  (gram/plant) solids (°brix)
Control 70.00 43.40 38.50b 23719 a 6.17 ab
Rice husk-biochar 80.45 45.53 42.06 b 256.19 ¢ 4.78 b
Bamboo-biochar 62.00 43.43 62.00 a 393.02 a 743 a
LSDy 46 27.54 6.19 2.43* 13.77 1.40"
C.V. (%) 20.39 7.03 19.52 20.37 14.31
After the 60-day planting
Control 77.00 45.90 55a 282.25a 6.04
Rice husk-biochar 74.25 45.00 41b 203.11b 6.38
Bamboo-biochar 78.50 50.00 51 a 256.64 a 6.00
LSD g5 10.28™ 6.89™ 2.43* 12.81** 2.39
C.V. (%) 8.39 20.34 19.52 24.45 24.38

Remarks: ** =Significant difference at p<0.01; ns = not significant difference (p>0.05); data with different letters in column are

significantly different at p<0.01 (LSD); C.V. = Coefficient of variation
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