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Abstract

Biochar is an effective material for carbon sequestration in the soil and encouragement soil
physical, chemical and biological properties. The aim of this experiment was to study the effect of
biochar application with fertilizer management on growth, yield, nutrient concentration and nutrient
accumulation in dwarf yard long bean cv. KKU 25 and residual nutrient content in postharvest
material. The experimental design was arranged in 2x4 factorial in CRD with three replications and
consisting of 2 factors. The first factor was to apply biochar (A1) and not apply biochar (A2) to
planting material. The second factor was the fertilizer management of four methods as no fertilizer
(B1), chemical fertilizer at the rate equivalent to using organic fertilizer 500 kg/rai (B2), organic
fertilizer at 500 kg/rai (B3) and organic fertilizer at 1,000 kg/rai (B4). The results showed that the
biochar application with planting material made dwarf yard long bean growing, yield and nutrient
content higher than those of no application. However, the different fertilizer management methods
did not affect both the growth and the nutrient content in the yield. The interaction between
biochar and fertilizer management was found to be significantly different (p < 0.05). For nutrient
content in postharvest material, it was found that addition of biochar resulted in a significant
difference (p < 0.05) in nutrient and organic matter content. Therefore, the biochar application with
planting material could promote growth, increase plant nutrient accumulation and also reserve

nutrients to benefit the plants in the next crop season.
Keywords: biochar; organic fertilizer; chemical fertilizer; dwarf yard long bean
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Table 1 Properties of growing media used in the experiment before plantation

Properties Growing media (1gochar : Fsang) Sand
Soil pH 7.95 7.8
Saturated electrical conductivity (dS/m) 0.17 0.07
Organic matter (%) 2.03 0.07
Cation exchange capacity (meg/100 g) 1.00 0.63
Total nitrogen (%) 0.19 0.01
Total phosphorus (%) 0.10 0.09
Total potassium (%) 0.38 0.07

Table 2 Properties of organic fertilizer used in the experiment

Properties Analytical result Standard value"
pH 8.1 5.5-8.5
Electrical conductivity ;.4 (dS/m) 5.86 <10
Total nitrogen (%) 2.25 >1.0
Total phosphorus (%) 0.52 >0.5
Total potassium (%) 1.87 >0.5
Organic matter (%) 30.35 >20
Carbon: Nitrogen ratio 8:1 <20:1
Gravel (%) 0 <2

YDepartment of Agriculture [12]
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Table 3 Effect of biochar and fertilizer management on growth and yield of dwarf yard long bean

Average | Number of | Pod fresh | Pod dry
Height | Stem fresh
Treatments pod weight pod weight weight
(cm)' | weight ()"
(9 (pod/plant)’ | (g¢/plant)’ | (g/plant)’

Factor A (Biochar)

Biochar (A1) 60.92 | 106.50° 7.98 21.66° 167.25° | 15.08°
No biochar (A2) 57.00 85.50° 7.69 18.08° 136.50° | 12.18°
F-test ns * ns *% o X

Factor B (Fertilizer management)

No fertilizer (B1) 58.66 88.33 7.39 20.00 138.50 12.18
Chemical fertilizer (B2) | 56.66 104.00 8.14 18.50 147.16 13.83
Organic fertilizer 500
60.00 93.83 8.58 19.50 167.33 14.52
kg/rai (B3)
Organic fertilizer 1,000
60.50 97.83 7.23 21.50 154.50 13.99
kg/rai (B4)
F-test ns ns ns ns ns ns

Interaction between factor A and B (AxB)

A1B1 64.66 96.33 6.90 24.00° 15533 | 14.19%
A1B2 55.66 | 11633 8.32 1833 | 148.00° | 14.61°
A1B3 63.00 | 107.00 9.19 20.33% 187.33° | 15.39°
A1B4 60.33 | 106.33 7.51 24.00° 17833 | 16.14°
A2B1 52.66 80.33 7.88 16.00° 121.66° | 10.18°
A2B2 57.66 91.66 7.97 1866 | 14633 | 13.05%
A2B3 57.00 80.66 7.97 1866 | 14733 | 13.65%
A2B4 60.66 89.33 6.96 19.00™ 130.66° | 11.85%
F-test ns ns ns * * *
CV (%) 13.43 2271 18.07 19.85 15.20 16.07

"Means within the same column followed by the same letters indicate no significant differences
among treatments using by DMRT; *, **Significant differences at 0.05 and 0.01 probability levels;

"Not significant
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Table 4 Effect of biochar and fertilizer management on nutrient concentration and nutrient uptake

in pod of yard long bean

Nutrient concentration Nutrient uptake in pod
Treatments in pod (%)" (¢/plant)’
N P K N P K
Factor A (Biochar)
Biochar (A1) 4.02 0.51 2.42° 0.61° 0.073° 0.36°
No biochar (A2) 3.96 051 | 210° | 047" | 0062° | 0.25°
F-test ns ns x* xx xx x*
Factor B (Fertilizer management)
No fertilizer (B1) 4.19 0.54 2.39 0.51 0.065 0.29
Chemical fertilizer (B2) 3.81 0.51 2.16 0.53 0.069 0.29
Organic fertilizer 500 kg/rai (B3) 3.91 0.51 2.22 0.58 0.074 0.32

Organic fertilizer 1,000 kg/rai (B4) 4.00 0.50 2.25 0.56 0.068 0.31

F-test ns ns ns ns ns ns

Interaction between factor A and B (A x B)

A1B1 4.09 0.52 2.49° 0.58 0.073 0.35
A1B2 391 0.51 2.37% 0.57 0.074 0.34
A1B3 4.14 0.53 2.53° 0.64 0.082 0.39
A1B4 3.92 0.49 2.31%° 0.63 0.078 0.37
A2B1 4.29 0.56 2.29° 0.43 0.057 0.23
A2B2 3.71 0.50 1.96% 0.48 0.065 0.25
A2B3 3.74 0.49 1.92° 0.51 0.067 0.26
A2B4 4.09 0.49 2.19" 0.48 0.058 0.25
F-test ns ns x* ns ns ns
CV (%) 5.39 6.15 593 16.44 15.79 15.57

"Means within the same column followed by the same letters indicate no significant differences

among treatments using by DMRT; **Significant differences at 0.01 probability levels, “Not significant
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Table 5 Amount of nutrient concentration and organic matter in growing media after plantation

Residual nutrient in growing media (g/kg)" OM
Treatments
N P K (%)
Factor A (Biochar)
Biochar (A1) 1.70° 0.95° 0.79° 3.11°
No biochar (A2) 0.71° 0.79" 0.31° 1.72°
Ftest *x % % %
Factor B (Fertilizer management)
No fertilizer (B1) 1.21 0.88 0.52 2.50
Chemical fertilizer (B2) 1.24 0.88 0.58 222
Organic fertilizer 500 kg/rai (B3) 1.24 0.85 0.51 2.31
Organic fertilizer 1,000 kg/rai (B4) 1.12 0.86 0.59 2.62
F-test ns ns ns ns
Interaction between factor A and B (AxB)
Al1B1 1.77° 0.93° 0.78° 558"
A1B2 1.71° 0.96° 0.83° 2.97°
A1B3 1.77° 0.95° 0.73° 3.00°
AlB4 1.53° 0.94° 0.82° 3.13°
A2B1 0.65° 0.82° 0.27° 1.66°
A2B2 0.76° 0.97™ 0.34° 1.47°
A28B3 0.71° 0.76° 0.28" 1.62°
A2B4 0.71° 0.78" 0.35° 2.11°
Ftest *x % *x *x
CV (%) 15.78 3.72 12.05 27.16

"Means within the same column followed by the same letters indicate no significant differences

among treatments using by DMRT; **Significant differences at 0.01 probability levels, “Not significant
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