WNULNEAT 46 (2) : 255-266 (2561). KHONKAEN AG R.J. 46 (2) : 255-266 (2018).

waveamnulaiudidzvasuazauunaudInanovIVIABNNZE 105
(KDML 105) Nilgnluyadneudn

Effect of Cassava Starch Waste and Rice Husk Biochar on Khao Dawk
Mali 105 Rice (KDML 105) Planted in Roi Et Soil Series
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ABSTRACT: A study on the effect of cassava starch waste and rice husk biochar on Khao Dawk Mali 105
rice (KDML 105) planted in Roi Et soil series (Re) was conducted in a farmer field at Ban Khee Lek, Na Di
subdistrict, Na Yia district, Udon Ratchathani province. The experimental design was arranged in a randomized
complete block (RCB) with three replications. There were 10 treatments, comprising: T1 and T2 with no soil
amendment application, the application of cassava starch waste (T3-T6) and rice husk biochar (T7-T10) at
respective rates of 500, 1,000, 2,000 and 4,000 kg/rai during land preparation. All treatments were applied
with chemical fertilizer at the recommended rate basing on soil analytical data with the exception of T2 that
1.5 time of the recommended rate was added. Result showed that cassava starch waste and rice husk biochar
the effect on plant height and stover weight. The application of rice husk biochar at the rate of 4,000 kg/rai
(T10) significantly induced the greatest plant height and stover weight of 124 cm and 568.3 kg/rai, respectively.
However, the addition of rice husk biochar gave greater rice grain yield than did the application of cassava
starch waste and those with no soil amendmentadded but with no statistical difference. The application of
cassava starch waste at various rates significantly promoted greater nitrogen concentration in rice grain while
the addition of rice husk biochar at different rates stimulated significantly higher phosphorus and potassium
concentration in rice stover, and also promoted higher uptake of potassium and magnesium in rice grain, and
potassium in the stove.
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Table 1 Properties of soil prior to conducting the experiment.

Properties Topsoil Subsoil
0-33cm 33-60 cm
pH (1:1), water 418 4.21
Organic matter (g/kg) 9.98 4.1
Electrical conductivity (ds/m) 0.16 0.05
Cation exchange capacity (cmolc/kg) 4.75 8.25
Texture Loam Loam
Sodium adsorption ratio 0.88 1.18
Total N (g/kg) 0.15 0.06
Available P (mg/kg) 7.56 5.87
Available K (mg/kg) 12.7 15.0
Available S (mg/kg) 37.6 3.05
Exchangeable K (cmolc/kg) 0.03 0.03
Exchangeable Ca (cmolc/kg) 0.98 0.54
Exchangeable Mg (cmolc/kg) 0.12 0.06
Exchangeable Na (cmolc/kg) 0.44 0.05
Available Zn (mg/kg) 0.30 0.16
Available Fe (mg/kg) 179.6 90.1
Available Mn (mg/kg) 5.72 1.94
Available Cu (mg/kg) 0.52 0.37
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Table 2 Properties of soil amendments used in the experiment.

Properties

Cassava starch waste

Rice husk biochar

pH (1:5)

Electrical conductivity (ds/m)
Organic carbon (g/kg)

Cation exchange capacity (cmol /kg)
Total N (g/kg) ’
Total P (g/kg)
Total K (g/kg)
Total Ca (g/kg)
Total Mg (g/kg)
Total Na (g/kg)
Total S (g/kg)
Total Zn (mg/kg
Total Fe (mg/kg
Total Cu (mg/kg
Total Mn (mg/kg
Moisture (%)

—_ =

=

6.52 9.96
0.56 1.13
22.9 9.4
28.8 14.8
2.86 0.76
0.43 3.16
1.97 10.95
6.73 32.48
1.43 4.59
0.27 0.33
0.35 0.74
14.58 56.04
8,804 11,790
5.83 12.29
78 1,152
74.2 36.18
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Table 3 Effect of soil amendments on KDML 105 rice planted in Roi Et soil series.

Treatment Plant Panicle Stover Grain yield 100-grain Filled
height (cm)  (No./hill) (kg/rai) (kg/rai) weight (g) grain (%)
T 95.7d 10.0 276.5b 536.8 1.95 69.0
T2 97.0cd 1.7 276.5b 500.5 19.5 76.3
T3 103.9bcd 9.7 327.7b 499.0 1.81 78.7
T4 94.4d 10.3 250.9b 362.1 1.98 80.3
5 107.6bcd 10.5 297.0b 452.4 1.79 53.0
T6 93.3d 10.5 220.2b 311.9 1.84 72.5
T7 111.8abc 10.0 317.4b 716.7 1.71 75.7
T8 116.4ab 12.3 317.4b 542.8 1.78 74.3
T9 115.0ab 12.0 373.7b 687.5 2.29 82.3
T10 124.0a 10.0 568.3a 769.7 1.95 78.3
F-test > ns * ns ns ns
%CV 6.0 13.8 22.4 46.5 17.7 16.3

ns = not significant; *, ** significantly different at 0.05 and 0.01 probability levels, respectively; means with different

lowercase letters within a column indicate a significant difference according to Duncan’s multiple range test at P < 0.05

and 0.01.

T1 and T2 = no soil amendment application; T3-T6 = cassava starch wastes at respective rates of 500 1,000 2,000 and
4,000 kg/rai; T7-T10 = rice husk biochar at respective rates of 500 1,000 2,000 and 4,000 kg/rai; all treatments used
5.6:5.6:2.8 kg/rai of N:ons:KzO as basal application and 4.6 kg/rai of N as top dressing application at booting stage while

1.5 time of this rate being applied for T2.
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Table 4 Effect of soil amendments on major and minor plant nutrient concentration in rice grain.
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Treatments Plant nutrient concentration (g/kg)
Total N Total P Total K Total Ca Total Mg Total S
T1 15.5ab 2.06 0.93 0.08 0.40 12.9
T2 15.4ab 1.93 0.90 0.08 0.37 11.8
T3 16.6b 213 1.00 0.08 0.42 9.44
T4 15.6ab 1.80 0.97 0.07 0.40 6.70
5 16.6a 2.38 2.05 0.18 0.92 11.0
6 17.0a 2.04 0.95 0.09 0.34 13.2
T7 12.7b 1.88 117 0.20 0.54 10.7
T8 16.0a 2.18 1.10 0.12 0.47 1.1
T9 13.9ab 2.18 1.13 0.07 0.55 8.52
T10 12.5b 2.03 1.10 0.05 0.49 10.3
F-test * ns ns ns ns ns
%CV 10.7 17.6 33.9 62.0 38.6 371

ns = not significant; * significantly different at 0.05 probability level, respectively; means with different lowercase letters

within a column indicate a significant difference according to Duncan’s multiple range test at P < 0.05.

T1 and T2 = no soil amendment application; T3-T6 = cassava starch wastes at respective rates of 500 1,000 2,000 and
4,000 kg/rai; T7-T10 = rice husk biochar at respective rates of 500 1,000 2,000 and 4,000 kg/rai; all treatments used

5.6:5.6:2.8 kg/rai of N:PZOS:KZO as basal application and 4.6 kg/rai of N as top dressing application at booting stage while 1.5 time

of this rate being applied for T2.
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Table 5 Effect of soil amendments on plant major and minor nutrient concentration in rice straw.

Treatments Plant nutrient concentration (g/kg)
Total N Total P Total K Total Ca Total Mg Total S
T 6.37 2.00abc 8.33b 1.57 1.37 7.09
T2 7.80 1.62bc 8.90b 1.40 0.83 6.82
T3 6.77 1.47bcd 8.83b 1.63 1.07 5.32
T4 6.43 1.19cd 10.06ab 1.57 0.97 7.73
T5 8.00 1.60bc 8.65b 1.45 0.90 11.43
6 7.10 0.46d 10.60ab 2.05 0.75 8.52
T7 8.00 2.89a 10.12ab 1.50 1.83 12.88
T8 7.77 1.91abc 12.90a 1.63 1.60 7.33
T9 5.67 2.39ab 11.38ab 1.08 1.13 5.35
T10 5.80 2.11abc 12.75a 1.20 1.63 6.76
F-test ns * * ns ns ns
%CV 18.4 33.3 17.6 20.7 42.6 43.3

ns = not significant; *, ** significantly different at 0.05 and 0.01 probability levels, respectively; means with different

lowercase letters within a column indicate a significant difference according to Duncan’s multiple range test at P < 0.05

and 0.01.

T1 and T2 = no soil amendment application; T3-T6 = cassava starch wastes at respective rates of 500 1,000 2,000 and
4,000 kg/rai; T7-T10 = rice husk biochar at respective rates of 500 1,000 2,000 and 4,000 kg/rai; all treatments used
5.6:5.6:2.8 kg/rai of N:PZOS:KZO as basal application and 4.6 kg/rai of N as top dressing application at booting stage while

1.5 time of this rate being applied for T2.
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Table 6 Effect of soil amendments on plant major and minor nutrient uptake in rice grain.

Treatments Plant nutrient uptake (kg/rai)
Total N Total P Total K Total Ca Total Mg Total S

T1 7.16 0.95 0.48ab 0.037 0.20ab 5.44
T2 6.76 0.88 0.36ab 0.027 0.17ab 5.32
T3 7.15 0.96 0.43ab 0.037 0.19ab 4.51
T4 4.63 0.56 0.30b 0.027 0.13b 2.19
T5 6.27 0.86 0.70a 0.060 0.31a 3.67
6 4.48 0.54 0.25b 0.027 0.09b 3.78
T7 7.89 1.15 0.67a 0.057 0.32a 6.20
T8 7.64 0.98 0.46ab 0.047 0.21ab 4.53
T9 8.11 1.31 0.66a 0.047 0.31a 517
T10 8.37 1.36 0.70a 0.033 0.32a 6.65

F-test ns ns * ns * ns

%CV 46.6 47.7 36.0 7.1 42.2 51.7

ns

not significant; *, ** significantly different at 0.05 and 0.01 probability levels, respectively; means with different

lowercase letters within a column indicate a significant difference according to Duncan’s multiple range test at P < 0.05

and 0.01.

T1 and T2 = no soil amendment application; T3-T6 = cassava starch wastes at respective rates of 500 1,000 2,000 and
4,000 kg/rai; T7-T10 = rice husk biochar at respective rates of 500 1,000 2,000 and 4,000 kg/rai; all treatments used
5.6:5.6:2.8 kg/rai of N:P205:K20 as basal application and 4.6 kg/rai of N as top dressing application at booting stage while

1.5 time of this rate being applied for T2.
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Table 7 Effect of soil amendments on plant major and minor nutrient uptake in rice stover.

Treatments Plant nutrient uptake (kg/rai)
Total N Total P Total K Total Ca Total Mg Total S
T1 1.97 0.64 2.52b 0.49 0.44 2.30
T2 2.26 0.50 2.61b 0.42 0.29 1.88
T3 1.67 0.39 2.23b 0.42 0.29 1.40
T4 1.35 0.30 2.16b 0.34 0.22 1.90
T5 1.90 0.38 2.07b 0.36 0.21 2.58
6 1.58 0.10 2.24b 0.44 0.15 1.85
T7 3.1 117 3.89ab 0.59 0.65 5.28
T8 3.02 0.72 4.69ab 0.59 0.67 2.45
T9 2.25 0.95 4.74ab 0.41 0.44 2.04
T10 2.87 1.07 6.34a 0.59 0.83 3.49
F-test ns ns * ns ns ns
%CV 43.7 63.2 41.2 43.6 70.1 67.2

ns = not significant; *, ** significantly different at 0.05 and 0.01 probability levels, respectively; means with different

lowercase letters within a column indicate a significant difference according to Duncan’s multiple range test at P <0.05

and 0.01.

T1 and T2 = no soil amendment application; T3-T6 = cassava starch wastes at respective rates of 500 1,000 2,000 and

4,000 kg/rai; T7-T10 = rice husk biochar at respective rates of 500 1,000 2,000 and 4,000 kg/rai; all treatments used

5.6:5.6:2.8 kg/rai of N:PQOS:KEO as basal application and 4.6 kg/rai of N as top dressing application at booting stage while

1.5 time of this rate being applied for T2.
aq
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