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Table 1 Basic properties of topsoil (0-20 cm) and biochar tested
(g/kg) (g/kg) (mg/kg) (g/em?) (m’/g) (cmol/kg)
16.47 0.69 89.21 1.56 -
467.0 5.9 55.18 0.65 8.92 20.8
1.2 3
(0 ~20cm) 7
Eijkelkamp
-K,S0O,
pH (3] 1 mm (
v( )im( =51 25.0 g)3 3 100 ml
- 24 h
- 250 ml 100 ml 0.5 mol/L K,SO,
- (2] 30 min(25 )
1.3 TOC
2 mm 0.45
20.10 g( 20.00 g) 1.5
25% 50% 75% (4]
25 C,=Cy(1-e™)
5 mm  Turflon G 1(d) (C, mg/g)
Co (Cmg/g) k
28 dh ¢ (d)
3 1.6
Microsoft Excel 2013
1 2 3 4 5 SPSS 16.0
6 7 8 10 12 14 16 18 20 22 25 28 P<0.05
Agilem GC.4890D 2
2.1
(300 rnVrnin) 10 min
1
1.4
100 g
3 ( 1 2)
(WHC) 25% 50% 75% 25C 4
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Fig. 1 Dynamics of SOC mineralizations during incubation period
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Table 2 Rates and amounts of C mineralizations at different stages of incubation
(d) Cco C20 C40
25% WHC 0~4 1.86 £0.21 Ba 1.38 £ 0.10 Cb 1.01 £0.11 Cc
(mg/g) 5~10 1.03 £ 0.03 Ba 0.72 £ 0.03 Bb 0.55+0.07 Bc
11 ~28 1.05+0.18 Ba 0.78 £ 0.11 Bab 0.54£0.12 Bb
0~28 3.94+0.43 Ba 2.87+0.22 Cb 2.10£0.30 Be
50% WHC 0~4 2.51+0.15 Aa 1.73 £ 0.09 Bb 1.48 £ 0.08 Bc
5~10 1.15+0.20 Aa 1.01 £ 0.20 Aa 0.89 £0.00 Aa
11 ~28 1.23+0.20 ABa 0.51+0.09 Cb 0.96 £ 0.06 Aa
0~28 4.90 £ 0.36 ABa 3.87+£0.49 Bb 3.33+0.09 Ab
75% WHC 0~4 2.72+£0.10 Aa 2.34+0.09 Ab 1.84 £ 0.20 Ac
5~10 1.34£0.07 Aa 1.17 £ 0.08 Ab 0.95+0.06 Ac
11 ~28 1.57£0.40 Aa 1.30+£0.10 Aa 1.12+0.19 Aa
0~28 5.64+0.7 Aa 4.81£0.21 Ab 3.91£0.63 Ac
25% WHC 0~4 0.47 £ 0.05 Ba 0.34+0.02 Cb 0.25+0.03 Cc
(mg/(g-d)) 5~10 0.17+0.01 Ba 0.17+£0.03 Ba 0.09 £ 0.01 Bb
11~28 0.06 £ 0.01 Ba 0.04 £ 0.01 Bab 0.03+0.01Bb
0~28 0.14 £ 0.02 Ba 0.10+0.01 Cb 0.08 £0.01 Bc
50% WHC 0~4 0.63 +0.04 Aa 0.43 £0.02 Bb 0.37+0.02 Be
5~10 0.19+£0.03 ABa 0.17+£0.03 ABa 0.15+0.01 Aa
11 ~28 0.07+0.01 ABa 0.06 £ 0.01 Aab 0.05£0.00 Ab
0~28 0.18+0.01 Aa 0.14+0.01 Bb 0.12£0.00 Ac
75% WHC 0~4 0.68 £ 0.02 Aa 0.58 £ 0.02 Ab 0.46 £ 0.05 Ac
5~10 0.22+0.01 Aa 0.20+0.01 Aa 0.16 £ 0.01Ab
11 ~28 0.09 £ 0.01 Aa 0.07 £ 0.00 Ab 0.06 £ 0.01Ab
0~28 0.20+0.01 Aa 0.17+0.01 Ab 0.14 £ 0.02Ac
(P<0.05)

(P<0.05)
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4~10 11 ~28
4
45.77% ~ Co
49.97% 23.03% ~ 25.23% 25.08% ~31.20% C20 C40
(25% ~ 75%)
25%WHC
25% ~ 50% C40
50% 50% ~ 75% 50%WHC 75%WHC
C20
17.64% s - 5 =
R4 EYMBRERATLRAD FEMTRMEMENE
B RGHEFIEYE R
C20 C40 28.57% ~ Table 4 Effects of soil water regimes on MBC, soil metabolic

42.86%(25%WHC) 22.22% ~ 33.33%(50%WHC)
15.00% ~ 30.00% (75%WHC)

28

201 ~528gkg k
0.15~0.18d"
C20 C40
27.13% ~ 46.54% (25%WHC) 19.01% ~ 30.45%
(50%WHC) 13.45% ~ 29.17% (75%WHC)
(P<0.05)
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Table 3 Parameters of first-order kinetics

Co k R?
Co 25%WHC  3.76 +031a 0.16 0.98
50%WHC  4.63+028a 0.18 0.97
75%WHC  5.28+033a 0.17 0.96
C20 25%WHC  2.74+0.17b 0.16 0.98
50%WHC  3.75+025b 0.15 0.98
75%WHC  4.57+021b 0.17 0.97
C40 25%WHC  2.01 £0.09¢ 0.17 0.98
50%WHC  3.22+0.12¢ 0.15 0.98
75%WHC  3.74+0.17¢ 0.16 0.97
2.2

quotients and microbial quotient under biochar amendment history

25%WHC 50%WHC 75%WHC
CO  9042+0.10Aa 8487+158Bb 5867+3.58Cb
C20 85.12+523ABa 9453+5.10 Aab 64.60+ 19.18 Bab
/k
MeKe) 40 g116+461A0 §779+388Aa 84.67+042Aa
CO  102+000Aa 096+0.02Ba  0.66+0.04Ca
(%) 20 084+0.05ABb 094+005Ab 0.64+0.19ABa
C40  077+004Ab  074+0.11Ab  0.72+0.00Aa
CO  039+004Ba 044+003Ba  0.85+0.04Aa
C20 034+002Bab 034+0.05Bab 0.80+0.25Aab
MmN 49 0284004Bb  0374£003Bb 0554009 Ab
4
(0[1]
C20 50%WHC
25%WHC  75%WHC C40
75%WHC
75%WHC (25%
50%)
(25% 50%) Co
3
CO,
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Effects of Biochar Application History on Soil: Effect of Moisture
Regime on Dynamics of Soil Organic Carbon Mineralization

KANG Xilong'?, ZHANG Xuhui'?, ZHANG Shuoshuo'?, ZHENG Jufeng'*",
LI Lianging'?, LIU Xiaoyu'?, PAN Genxing'*

(1 Institute of Resources, Ecosystem and Environment for Agriculture, Nanjing Agricultural University, Nanjing 210095, China;
2 Jiangsu Collaborative Innovation Center for Solid Organic Waste Resource Utilization, Nanjing 210095, China)

Abstract: Biochar application has been suggested as an effective means in abating climate change by sequestering carbon.
In this study, a 3-year field experiment was conducted to investigate the effects of biochars on soil organic carbon (SOC) cycling
under laboratory incubation under different water conditions change. The results indicated that the dynamics of SOC minerali-
zation preferably followed the first-order kinetics. Soil moisture affected SOC mineralization significantly. Under 25%WHC
(water holding capacity), 50%WHC and 75%WHC moisture conditions, compared with CO (no biochar), the intensity of
mineralization of SOC under C20 (biochar, 20 t/hm*) and C40 (biochar, 40 t/hm?) decreased by 28.57% ~ 42.86% (25%WHC),
22.22% ~33.33% (50%WHC) and 15.00% ~ 30.00% (75%WHC), respectively. There were significant differences in responses of
microbial biomass carbon, soil organic carbon and metabolic quotient to the water regimes with Biochar addition. Biochar could
keep the stability of the microbial biomass carbon and reduce SOC mineralization under low moisture content. Therefore, the
results indicated that BC has the important significance for soil carbon sequestrating and maintaining the stability of soil organic
carbon in agricultural soil.

Key words: Biochar amendment; Residual effect; Soil water status; SOC mineralization



