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L, BTSRRI A . SRR
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10.6 ~ 15.3 CZal&#N T H PR 22.3 C,
wIGRE R 1A, PR 2.0 °C; MKFE, 4
AEREIK R 926.5 ~1419.2 mm, BoKEZETEEZ,
44 H BRI 4 898.1 ~ 1084.7 h, 7% H BAMIEL 54>
4 39%, WA 2010 4F 11 HFFHG, — Eires)
2011 4F 10 J, 1EWHA/EN EK (Zea mays L. ). M
3% ( Brassica campestris L.), —4 P, 56 M 1

SN £ IR L, FERIE T 28R 1.28 grom,

pH 4 8.30, AHURFR N 33.4 gkg', £ER
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1.2 st

AHIE 5 IE FH A 300 ¢ 2 AR FH 6 K AR S A FF 3
i RN SE R RBE I R o R Al R I TR
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W IC R A S I FEE Elementar /28 7]
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Table 1 Physical and chemical properties of Biochar

Cl% N/% H/% C/N pH(1 : 10)
Wk 73.49 1.23 131 69.58 10.4

R2 HMRAMARMENRSE. ¥RFSEM

Table 2 DOC and mineral nutrients content of Biochar

NO;, N/ NH, N/ POS&-P/ DOC/
(mg-kg™) (mg-kg™) (mg-kg™) %
W 458 1.59 251.53 450
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FW; F R Y K A% 370 kg-hm™ (1 He it 5 &
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Fig.1 Influence of biochar additions on soil bulk density
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Fig.2 Influence of biochar additions on soil pH
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Fig.3 Influence of biochar additions on soil organic carbon content
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Fig.4 Influence of biochar additions on soil mineral nitrogen content
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C10 235 EE CO F#AIK 4.3% . 3.5%F1 3.7%, ZRHIHA
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Fig.5 Influence of biochar additions on soil available phosphorus content
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(P<0.05). WA EKERE (B 7), C2.
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Fig.7 Influence of biochar additions on soil water content
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Fig.6 Influence of biochar additions on seasonal variations in soil water content
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Table 3 Influence of Biochar on crop economic yields and biomass

YER 2
1EW WAL 3R K™ i/ HRZEmA= 45/
(kg-hm™®) (kg-hm™)
Tk Co 7148.7a 5043.6a
2 7689.1a 5477.7ab
Cs 7940.2a 6924.2b
C10 8597.2a 7402.2bc
g Co 1861.2a 3548.2a
2 2154.1b 2937.3ab
cs 2487.6¢ 3877.8ac
C10 2521.0¢ 4622.7d

[E VRS [R5 R AN [ e A B ] 22 5 2 35 (P << 0.05)

2.7 HWEREWRIIEY T EHEN

At XA RIVEY) ™ B B2 AN 3R 3 s,
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KNSR P A X A, SR |
TAEYI Y R o ISEAF S i b A )
HRESINEL B KA B, C2. C5 Fl C10 435l
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X kS, $4 = VER 518 7.6% . 11.1%F1 20.3%,
H2ERIHALE . SN, 20 thm™ HEIRY
W NBE R R R, 50 thm” A=W L)
PP R, 0 100 t-hm A4 Y B AR L
50 t-hm™ 347 = IR L, IR B TR P %08
50 t-hm™ B AR W it T e il B . T R A
TMSEZE M FIAR R A W M 75, 50 t-hm™ AT 100 t-hm™
A Wit LA AR HEVE T, 20 thm™ AbBEF
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Influence of Biochar on Soil Physical and Chemical Properties and Crop Yields
in Rainfed Field

FANG Bin"?, LI Xinqing® ", ZHAO Bin' *, ZHONG Lei'
1. Tianjin Recyclable Resources Institution, All China Federation of Supply and Marketing Cooperatives, Tianjin 300191 China;
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Abstract: There has been an increased interest in biochar due to its structural and functional properties. Biochar has shown great
potential in fertilizing and improving agricultural soils, and carbon sequestration and abatement. However, few literature has been
reported about the influence of biochar on soil physical and chemical properties and crop yields based on long-term field trail.
Therefore, a field experiment was conducted to study the effects of biochar amendment on the soil bulk density, pH, organic matter,
nitrate nitrogen (NO; -N), ammonium nitrogen (NH,'-N), available phosphorous and water content in a rainfed field with
corn-rapeseed rotation in SW China. Four treatments installed in this experiment were CO (compound fertilizer, urea), C2 (compound
fertilizer, urea plus 20 t-hm™ biochar), C5 (compound fertilizer, urea plus 50 t-hm™ biochar), C10 (compound fertilizer, urea plus 100
t-hm™ biochar). Results showed that biochar additions in C5 and C10 significantly decreased soil bulk density by 14.6% and 32.5%
comparing to C0O. Under biochar addition, soil pH was increased by 0.10, 0.17 and 0.15 in C2, C5 and C10, respectively; soil organic
matter (SOM) content increased by 44.9%, 137.7% and 297.2%; nitrate nitrogen content increased by 38.0%, 26.3% and 88.4%;
available phosphorous content increased by 34.8%, 135.0% and 232.2%. Also, biochar addition increased average annual soil water
content by 8.8%, 29.1% and 44.7%. Seed and biomass yield of both maize and rape observed improvements in all biochar-amended
plots compared to the control. Maize seed and biomass yield of increased by 7.6%~20.3% and 8.6%~46.8%; rape seed yield
increased significantly by 15.7%~35.4%, and biomass yield by -17.2%~30.3%. These results indicated biochar treatment was
conducive in lowering the soil bulk density and enhancing the soil pH, organic matter, nitrate nitrogen(NO; -N), available
phosphorous and water content, suggesting that as soil conditioner, biochar will obviously improve soil physical and chemical
properties and increase the soil nutrient supplying capacity.
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