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Abstract: Biochar—induced priming effects were different between different soils, however the relationship between the priming
effect and soil properties were still unclear. *C-labelled biochar pyrolyzed from '*C-labelled wheat straw was incorporated into 4
kinds of soils with contrasting properties for one-year incubation in lab, additionally, equivalent carbon amount "*C labelled wheat
straw was also conducted. Results showed that biochar induced significant negative priming effects in Mollisol paddy soil and
Inceptisol paddy soil, and the priming amount were —284 mg/kg and —157 mg/kg, respectively, but in Ultisol paddy soil and low
fertility Untisol paddy soil (long-term experiment plot without fertility amendment), biochar induced positive priming effects with
33.3 mg/kg and 58.0 mg/kg priming amount respectively; Wheat straw induced different positive priming effects in soils, and the
positive priming amounts were higher than those of the biochar-induced. Biochar-induced priming effect was significantly

negatively correlated with soil EC (= —0.884) and soil pH (= —0.824). After one-year incubation, and the cumulative
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biochar-carbon decomposition were 15.6 mg/kg in Mollisol paddy soil, 14.2 mg/kg in Untisol paddy soil, 10.4 mg/kg in Inceptisol
paddy soil and 9.92 mg/kg in low fertility Untisol paddy soil; Straw-carbon cumulative decomposition was much higher than
biochar-carbon, and it was the lowest in low fertility paddy soil than in other three soils. The calculated carbon net loss was the
lowest in Mollisol paddy soil following by Inceptisol paddy soil, and low fertility Ultisol paddy soil was the highest. The study

indicates that carbon sequestration effect of biochar is influenced not only by decomposition of biochar-carbon itself, but also by

biochar-induced priming effect.

Key words: Biochar; Priming effect; Soil property; Stable isotope labelling; Carbon sequestration effect
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Table 1  Physiochemical properties of tested soils,'*C-labelled biochar and '*C-labelled wheat straw

EiEEn B b+ AR IR Iy 21 e YR R FF
2h(g/kg) 153+£05b 13.8+02¢ 260+0.1a 6.5+£05d 652+ 15a 442+6b
2% (glke) 1.5£0.0b 14£00c¢ 27+0.0a 0.8+£0.0d 314+12a 19.7+2.1b

C/N 10.0£0.07 a 9.85+0.12a 9.46 +0.04 b 7.63+0.22¢ 20.7+0.5a 224+246a

pH 6.27+0.04 b 6.80 = 0.00 a 477+0.01d 4.99+0.02 ¢ 10.4+0.2 -
EC(uS/cm) 89.0+2.1a 77.0+23b 526+12¢ 16.1+0.0d 7180 +42 -
AL (%) 113+£0.29¢ 103+025¢ 31.3+0.88a 154+030b - -
HBL(%) 54.1+£024b 67.0+0.45a 43.8+034c 29.9+0.15d - -
BibL(%) 34.5+£0.05b 22.6+0.70 d 243+0.86 ¢ 54.6+0.14a - -
Wi (g/kg) 0.68 +0.01 b 0.62+0.01 ¢ 2.91+0.02a 0.22+0.00d - -

2 (g/ke) 241+0.1b 18.1+0.1¢ 349+02a 12.1+0.0d - -
3"3C(%o) ~22.8+0.19 ab —247+031b -24.8+0.33b —22.0+093a 657+45a 651+36a
JK4¥ (g/kg) - - - - 195+ 13a 66+4b
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Fig. 1 Dynamics of CO,-C emission (A) and cumulative CO,-C emission (B) from different soils added with biochar or straw
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Fig.3 Cumulative CO,-C emissions from different carbon sources in different soils added with biochar and straw
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Table 2 Priming effects induced by biochar and straw amendments
in different soils
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+ e YRR AL B (mg/kg)  FEAFALHE (mg/kg)
Et 284 +71.6 cB 136 £28.0 cA

AR UE N ~157+10.6 bB 19.7 £3.5 dA
£1 5% 333 +8.5aB 443 £ 112 bA

fIGNE 7 21358 58.0 £ 14.5 aB 718 + 169 aA
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FRUFRAN ) L e 2 2 1) 2 S 38 .25 K F (P<0.05), [T AR 'S
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FMTUL 3 A1, R 1.84 g/ke, SFEFFHIROCE
) F M 29.2%(F 3).
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Fig. 4 Dynamics of CO,-C emission from biochar and straw in different soils

Table 3 Net carbon losses of blochar soil and straw- s011 mixtures
for different soils
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