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Table 1. The characters of pangolagrass biochar used in this study

pH EC C N P K Ca Mg Cu Zn Ash

ms/cm % ----ppm---- %

Mean 9.6 5.0 64.2 1.7 2.0 3.8 0.2 0.4 15.7 8.7 12.9

Max. 9.9 7.5 73.0 23 2.3 4.8 0.3 0.5 20.8 10.8 14.1

Min. 8.7 2.9 54.2 1.0 1.5 2.7 0.1 0.3 10.8 7.5 12.1

CV. (%) 5.4 38.9 20.0 11.3 20.4 19.7 9.3 24.5 14.6 9.0 5.0
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Fig. 1. The methylene blue value (left) and iodine (right) of pangolagrass biochar. PB1-PB7 mean different lots of

% 2.

pangolagrass biochar.
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Table 2. The effects of pangolagrass biochar on dry matter yields of forage corn

Treatment Spring cropping” Summer cropping

Dry matter yield, ton/ha

Control 10.2° 9.2°
Biochar, 1 kg/m’ 15.2° 9.4°
Biochar, 2 kg/m’ 14.7° 9.1°

" Pangolagrass biochar was applied in spring cropping.
“® Means in the same column with different superscripts are different significantly (P < 0.05).
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Table 3. Soil analysis for forage corn before and after applying biochar in spring cropping

Treatment Control Biochar, 1 kg/m’ Biochar, 2 kg/m’

Item Before After Before After Before After

pH 7.4 7.6 7.5 7.5 7.4 7.5
EC, ps/cmp 546.0 504.0 542.5 479.0 620.0 531.5
Exchangeable phosphorous, ppm 104.5 105.9 93.7 112.0 90.8 110.5
Exchangeable potassium, ppm 438.0 556.3 470.0 582.5 447.0 642.5
Exchangeable calcium, ppm 2,564.0 2,746.3 3,383.0 2,793.8 2,285.0 2,670.0
Exchangeable magnesium, ppm 223.8 226.3 295.0 236.3 275.0 235.0
Total nitrogen, ppm 4.341.7° 2.268.0° 3,711.8* 2,515.3° 4,156.2° 2.460.5
Total carbon, % 2.6° 2.4° 2.7 2.7 2.5 2.9°
Organic matter, % 4.4° 4.1° 4.6% 4.7* 43 5.0"

" Means in the same row with different superscripts are different significantly (P < 0.05).
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Fig. 2. The effects of pangolagrass biochar on dry matter yields of alfalfa.
CK: control, no biochar; T1: biochar, 1 kg/m2; T2: biochar, 2 kg/mz.
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Table 4. Soil analysis for alfalfa before and after applying biochar in the field
Treatment Control Biochar, 1 kg/m’ Biochar, 2 kg/m’

Item Before After Before After Before After
pH 7.2% 7.1 7.4° 7.3% 7.3% 6.9°
EC, ps/cmp 366.5° 579.7* 348.0° 568.8° 339.5° 573.3°
Exchangeable phosphorous, ppm 347 29.6 26.2 324 322 323
Exchangeable potassium, ppm 222.5° 457.3" 221.2° 482.0° 221.7° 482.7°
Exchangeable calcium, ppm 2,727.1 2,730.7 2,724.6 2,881.3 2,862.5 2,599.3
Exchangeable magnesium, ppm 233.8 221.3 217.1 228.0 244.6 229.3
Total nitrogen, ppm 3,538.5° 2,559.1° 3,529.2° 2,595.3 3,473.8° 2,807.0°
Total carbon, % 2.3° 2.2° 2.2° 3.9° 2.2° 4.2°
Organic matter, % 4.0 3.9 3.8 6.7° 3.9° 7.3

"¢ Means in the same row with different superscripts are different significantly (P < 0.05).
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Fig. 3. The effects of pangolagrass biochar on dry matter yields of pangolagrass.

CK: control, no biochar and no chemical fertilizer; F: chemical fertilizer; B: biochar, 2 kg/mz; BF: 2 kg/m2 biochar
and chemical fertilizer.
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Table 5. Soil analysis for pangolagrass before and after applying biochar in the field

Treatment Control Fertilizer Biochar Biochar & Fertilizer
Item Before After Before After Before After Before After
pH 7.2° 6.8 6.8 6.6" 6.9 6.7° 6.8 6.5"
EC, ps/cmp 370.8°  520.8°  319.9°  461.1"°  360.3"  504.5"  2022°  430.6®
Exchangeable phosphorous, ppm 23.0 23.0 27.8 243 28.5 30.2 26.8 28.9

Exchangeable potassium, ppm 216.0° 126.8° 2243 119.8° 2223 126.8° 239.8°  119.8°

Exchangeable calcium, ppm 2,797.4% 3,070.5*° 2,777.9" 2,776.0° 2,627.4° 2,805.3" 2,438.6" 2,645.0"

Exchangeable magnesium, ppm 168.1 176.3 204.2 186.3 175.8 183.8 190.8 198.8

Total nitrogen, ppm 1,466.8  1,456.0 1,514.6 1,3759 1,489.8 1,506.8 1,383.4 1,407.0
Total carbon, % 1.7° 2.0® 1.8° 2.0" 1.8° 2.3° 1.7° 2.3°
Organic matter, % 3.0° 3.5% 3.0° 3.4® 3.1° 3.9° 2.9° 4.0°

" Means in the same row with different superscripts are different significantly (P < 0.05).
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Fig. 4. Comparison of pangolagrass biochar with biochar data base from UC Davis, USA. Left is pyrolysis temperature vs.
C/N ratio, right is pyrolysis temperature vs. ash content. Red circles were the variation range of pangolagrass biochar.
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Abstract

The purpose of this study was to investigate the characteristics of pangolagrass biochar produced by Hengchun Branch,
Livestock Research Institute, and to find its effects on different kinds of forage production and soil properties. The biochar
was made from spoiled pangolagrass hay. The kiln temperature was about 450-500°C and lasted for 5-7 hours. The biochar
production rate was about 20%. The average value of pH was 9.6, electric conductivity (EC) 5.0 ms/cm, carbon content
64.2%, nitrogen content 1.7%, phosphorous content 2.0%, potassium content 3.8% and ash content 12.9%, respectively.
The average iodine value and methylene blue value were 469.8 mg/g and 15.0 mg/g, respectively. Three kinds of forage
production systems were tested in this study. Application of biochar could increase the dry matter yields of current cropped
forage corn and increase the accumulated yield of alfalfa, but it had no effect on that of pangolagrass. By the way, the soil
organic matters and carbon contents increased after applying biochar in all three forage production systems, which indicated
carbon sink increased by these operations. The results of this study showed that spoiled hay was a good candidate material for

biochar, and the biochar could be used to improve forage production, which might be a good model for recycling agricultural
by-products.

Key words: Biochar, Forage, Soil amendment, Carbon sequestration.
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