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Effect of Miscanthus Biomass Application on Upland Soil Physicochemical Properties
and Crops Growth

Yong Ku Kang"', Youn Ho Moon? Da Eun Kwon?, Ji Eun Lee?, Kwang Soo Kim? and Young Lok Cha’

ABSTRACT In this study, miscanthus with C/N ratio of 224 were applied to the soil and treated with 0 (control), 10 tons and 20
tons-ha™ to improve the soil and promote crop growth. As a result, soil organic matter content increased from 11.0 g-kg™' before
the test to 16.3 after 3 years. Soil cation exchangeable capacity increased to 15.3 cmol.-kg ™! after 3 years. In the sweet sorghum,
stem was the most thickest at 20 tons-ha™ application of miscanthus and the highest juice amount per plant was 60 ml. The yield
index multiplied by the soluble solids content of juice and juice amount was the highest at 1,913 for 10 tons application and 1,851,
1,839 for 20 tons, control respectively. Number of sweetpotato storage root were 2,9 in 20-tons application plot, the same as
control, and 10-tons application plot was 3.6, the most. Two-year average yields of 20 tons plot and control were low at 2,579
kg/10a and 2,708 respectively, and 10 tons plot was the highest at 3,289. For onions, the biomass application did not effect the
yield. but onion plant and leaf length were longer in 20 tons plot than in control or 10 tons. The yield of garlic was 2,630~2,901
kg/10a and there was no effect of miscanthus application. Plot of 10 tons application were the longest in plant and leaf length, and
the number of scale was 8.2-8.3 per in bulb, and 8.9 tons-ha™ in control. Therefore, it was confirmed the possibility that miscanthus
biomass application of about 10 tons-ha™ could improve the soil condition and promote crops growth and yield.
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Table 1. Chemical properties of soil in the experimental field.

Ttem pH Ecz_1 OMi Avail. P-21OS Exch. Cation (cmolc-kg-l) T-N*

(1:5) (dSm™) (gkg?) (mg-kg™) K Mg Ca Na (%0)

Before planting 7.2 0.66 11.0 163 3.7 2.3 5.5 0.43 0.07
Optimal range 6.0-7.0 2 > 20-30 300-550 0.5-0.8 1.5-2.0 5.0-6.0 - -

’EC, electrical conductivity, YOM, soil organic matter, *T-N, total nitrogen.

Fig. 1. Process of miscanthus soil application. The first process (left) was to dismantle miscanthus bale and second (middle)
cut miscanthus. The last (right) applied miscanthus to soil.

Table 2. Chemical components of used miscanthus.

Nutrient content (%)
C N P K Ca Mg
44.8 0.20 0.05 0.34 0.01 0.09 224

C/N ratio
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Table 3. Soil chemical properties before and after miscanthus application.

pH EC OM Avail. P,0s Exch. Cation (cmol.'kg") CEC T-N

(1:5)  (dSm™)  (g'ke™) (mg'kg™) Ca Mg K (cmolokg’) (%)

Before 72 0.66 11.0 163 5.5 2.3 3.7 15.5 0.07
After 0 t/ha* 7.1 0.86 13.5 392 5.1 2.3 1.6 12.6 0.06
10 t/ha* 72 0.80 13.5 411 5.0 2.4 1.6 12.2 0.08

20 t/ha 72 0.60 16.3 362 6.4 2.4 1.8 15.3 0.10

“Soil was sampled in 2019. Miscanthus was applied for three years (2017~2019).
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Vertical Hydraulic Conductivity{mm-s?)
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Fig. 2. Vertical hydraulic conductivity was high in miscanthus
application plot.
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Table 4. Effects of miscanthus application on sweet sorghum growth and yield.

Application Stem height  No. of Leaf Stem diameter Top FW Stem Juice .SOIuble
amount Year (cm) (ca) (mm) (kg~plant‘1) amount_1 sohds. content
(ton/ha) (ml-plant™) (brix %)

2017 311 13 21.6 b 0.74 46 b 15.3

0 2018 228 12 19.2 0.65 112 14.1
(control) 2019 310 a* 13 18.1 1.72 220 149 b

Avg. 283 13 19.6 1.04 126 14.8

2017 341 13 20.7 b 0.77 40 b 15.8

10 2018 246 12 19.4 0.68 137 13.5
2019 294 a 13 19.3 0.98 129 15.0 ab

Avg. 295 13 17.7 1.49 102 15.8

2017 337 13 227 a 0.80 61 a 14.5

20 2018 231 12 19.1 0.63 127 14.4
2019 256 b 11 15.9 1.33 163 174 a

Avg. 275 12 19.2 0.92 117 15.4

“Mean separation within columns by Duncan’s multiple range test at P < 0.05.
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Table 5. Effects of miscanthus application on sweetpotato growth and yield.

Application Stem length  Stem diameter Leaf length No. of Storage Ratio. Of
amount Year (cm) (mm) (cm) Storage -]root root ylelii Merchandising
(ton/ha) (plant™) (kg/10a) Storage root (%)

2017 167 8.0 8.8 3.1 3,824 92.7
(cor?trol) 2018 193 9.0 10.5 26 b 1,591 b* 74.6
Avg. 180 8.5 9.6 29 b 2,708 b 83.6
2017 168 8.1 9.6 3.4 4,180 92.8
10 2018 223 9.1 10.1 39 a 2,398 a 86.3
Avg. 196 8.6 9.9 3.6 a 3,289 a 89.5
2017 172 8.0 9.0 3.0 3,610 93.1
20 2018 177 7.6 8.4 28 b 1,547 b 82.5
Avg. 175 7.8 8.7 29 b 2,579 b 87.8
“Mean storage root weight from 50 to 700 g.
YMean separation within columns by Duncan’s multiple range test at P < 0.05.
Table 6. Effects of miscanthus application on onion growth and yield.

Application Plant length  Leaf length  No. of leaf  Bulb weight  Bulb height  Bulb yield
amount Year 1
(ton/ha) (cm) (cm) (plant™) (2) (cm) (kg/10a)

2018 54.7 41.5 8.3 222 7.9 13,403

(cor?trol) 2019 43.4 b* 31.5 b 7.5 217 7.5 7,138
Avg. 49.0 365 b 7.9 220 7.7 10,271

2018 54.7 40.2 8.1 258 8.0 11,528

10 2019 46.5 b 339 b 7.7 195 7.2 8,592
Avg. 50.6 371 b 7.9 226 7.6 10,060

2018 61.7 47.7 8.4 286 8.0 17,662

20 2019 51.6 a 389 a 7.7 2717 7.8 8,443
Avg. 56.6 433 a 8.1 282 7.9 13,053

“Mean separation within columns by Duncan's multiple range test at P < 0.05.
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Table 7. Effects of miscanthus application on garlic growth and yield.

Application Plant length  Leaf length  Bulb height  No. of Scale  Bulb weight ~ Bulb yield
amount Year 1
(ton/ha) (cm) (cm) (cm) (bulb™) (2) (kg/10a)
2018 40.7 b* 357 b 3.8 8.7 44.1 3,112
0 2019 81.5 48.6 4.1 9.1 a 55.0 2,148
(control)
Avg. 61.1 b 422 b 4.0 89 a 49.5 2,630
2018 48.3 a 422 a 4.2 8.3 48.1 3,327
10 2019 84.7 48.6 4.2 83 b 57.2 2,107
Avg. 66.5 a 454 a 4.2 83 b 527 2,717
2018 43.8 ab 38.1 ab 3.9 8.5 46.0 3,326
20 2019 85.1 48.4 4.2 7.8 b 53.0 2,475
Avg. 64.5 a 432 b 4.1 82 b 49.5 2,901

“Mean separation within columns by Duncan’s multiple range test at P < 0.05.
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