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Abstract); Soil erganic _carbon (SOC) is the moat 1mp0rtant palt of the soil carbon, poo}-ﬁnd 5011 laf)lle organic carbon is-afkey indicator
of changes in the soil ‘earbon pool. In order to study chd_pges in SOC and its labile components with different biochar additioris tosoil ,
a field expenment wassconducted at Chongqing National Purple Soil Fertility and FegtilizeriEfficiency of Long-Term Monitoring Station.
lefelént aphlounts of Llo(har (0 kg-hm ™! CKj 4 000, kg hm’z-. 0 5 BC; 8000 kg-hm >, BC; 16 000 kg-hm >, 2BC) combined
with fertlhzer wet€ applied'to purple soil in this hilly"area. SOG‘ and soil labile carbon content were determined for purple soil rape-
maize rotatlon systems, Results showed that; (D Application of biochar can significantly improve SOC content; within a certain range,
the amoqnl of added biochar is correlated with SOC content. The content of soil microbial biomass carbon ( SMBC) increased with
application of 8 000 kg+hm ~> biochar, but decreased with application of 4 000 and 16 000 kg-hm ™. The content of dissolved organic
carbon (DOC) and readily oxidized carbon (ROC) in soil increased with different amounts of biochar; the highest DOC (198. 83
g-kg™") and ROC (4.86 g-kg™') were obtained under low biochar addition treatments. 2 The application of biochar significantly
decreases the ratio of soil ROC to SOC and microbial entropy. The ratio of soil ROC to SOC and microbial entropy of 0. 5 BC treatment
are 20. 45% and 4. 11% , respectively, lower than for CK. Moreover, 0.5 BC and BC treatments can significantly improve the ratio of
soil DOC to SOC. In summary, biochar addition in soil leads to low soil microbial activity but higher soil stability. An appropriate
biochar treatment can stimulate accumulation of SOC, and 0. 5SBC treatment can improve soil DOC and ROC.

Key words: organic carbon; biochar; dissolved organic carbon (DOC) ; soil organic carbon (SOC); ROC; SMBC
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Fig. 1 Dynamics of soil total organic carbon with different amounts of biochar addition
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Fig. 2 Dynamics of soil microbial biomass carbon with different amounts of biochar addition
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Fig. 4 Dynamics of soil microbial biomass carbon with different amounts of biochar addition
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Table 2 Dynamics of soil microbial quotient with different amounts of biochar addition/%

5iH B EAE
B LG M IS R HA R M I A

CK  0.81 +0.0lbc 0.78 £0.02a 0.87 =£0.02a 0.97 0. 02a

0.81 £0.02a 0.90 £0.01a 1.16 £0.02a 0.85+0.0la 0.76 £0.01a

0.5BC 0.71 £0.02a 1.13+£0.02b 0.73 £0.03b 0.36 +0.01b 0.48 +0.03b 0.64 +0.01b 0.73 £0.03b 0.78 £0.01b 0.78 £0.01la

BC 0.78£0.01b 0.72+0.04c 0.85+0.03a 0.50 =0.02¢

0.47 £0.03bc 0.59 £0.02¢ 0.76 £0.01b 0.71 =0.02¢

0.71 0. 02b

2BC  0.84+0.03¢ 0.73 £0.02¢ 0.64 £0.0lc 0.65+0.01d 0.43 +0.02¢ 0.46 £0.01d 0.46 +£0.02¢ 0.45+0.02d 0.45 +£0.01c¢

D AR

FES. MR TR, ANFANIER 4 ERUE Y 22
FRE(P<0.05).
2.6 EWrcd HR Al E A PR (DOC/SOC) Fil %)
AR B HL ] ( ROC/SOC) 1284k

A5 A BRAE I S 2 RN K ZE 0 A LR 53
e b A5 it A T I EA T R S BLSERIN S T R
MR ZER AL H + 5 DOC/SOC 1ETF AL ]Ik 3 %
KAH, Bl AL 1013 £7 SR 191 1- 58 DOC/SOC FF 1R
TR Nk 3 Fion, IR IS LT
DOC/ROC 51/ W2 (P <0.05), M7EZET M
R CK A1 BC AL BIARTP7E M EMEE S, EKE -
HE DOC/SOC Y IR H 376 T 48 W 2531, BC
LIET?FTEHL?UF?Q{E CK{ 0-5BG 1 2BC.

B RRNMEY R — A F W7 R R AL #R R 25 5 B2 (P <0.05), T

Y, T AR 101 AN I 0 RN 45 Ak B 1 DOC/SOC 22
FEE(P<0.05). WF4 Fin, 54408+ 5%
ROC/SOC . 7E 10. 36% ~ 53. 17% =z [a] 25 4k..
TEIM3EZ CK, 0. 5BC Al BC 4b B + 3 ROC/SOC
LU 451 52 500 80 AT S 185 I P 8 AU S 38 i iy < W Y AR
ek s SR AT W N & AL BRI FD CK A2
AR EZR. EKRFEL L T ROC/SOC
{5113 B 5 S B AR A0 A, 25 b A
AR B G BlA A H ,ﬂ;ﬁ [y % R 14;,“96% ~
25.21% , T JEABI0 ) A2 01 42 206 R TR J 94 T iy
M. TEEREEAAET WA A B 4 RO’C/SOC
LUV FBIAE 3. 059~ 29.42% 2 [ 2 K, TE?K
N WY CK M BQURAEIE B 2 5, e )

M@Wiﬁf{é*ﬁﬂ;ﬁ KB A, H 0.5BCAE 0. SBC FIBQ A 2 A f@*ﬁﬂ;ﬁ%m%-:
SRR DOC/SOC %52.16%. E}Eﬂﬁ E’Jﬁlﬁﬁ ﬁﬁ%&fizﬁﬂjéﬁﬁﬁ
- #3 Tlﬁli%;ﬂﬁmgﬂﬂw DOC/SOC MIZHL/ % =
J =i Table 3 Dynamics of allocation fatiofof DOC// SOC with different amounts ‘of biochar addition/%
Wy ¥ ke . B
R 5 R T T S 7YY T Y TR TV TR 5T R E7T T

CK Q‘ 18 £0.02a* 0.26 +0.0la 0.89 £0.02a 0.21 =0.0la
0.5BC/0.23£0.02b 0.19+0.01b 1.84 +0.01b 0.34 =0.01b
BC 0.16 £0.01a 0.26 £0.02a 1.28 £0.02¢ 0.13 £0.01¢
2BC  0.12+0.0lc¢ 0.14 £0.0lc 0.69 £0.02d 0. 13 +0.02¢

0.55+0.02a 0.41 £0.01a 0.93 £0.02a 1.15+0.02a 0.89 0. 03a
0.78 £0.02b 0.92 +0.01b 0.61 £0.01b 2.16 +£0.04b 2.02 +0.01b
0.79 £0.04b 0.34 £0.02¢ 1.25£0.02¢ 0.99 +0.02¢c
0.17 £0.0lc¢ 0.25 +0.01d 0.53 +0.01d 0.94 £0.01d 0.29 +0.0lc

0.88 £0. 03a

4 FTREYKIEAEZEHT ROC/SOC BTN/ %
Table 4 Dynamics of allocation ratio of ROC/SOC with different amounts of biochar addition/%

5iH R A Eﬂé"%

Ll wEH JF 4641 i HAH EillEES] JFAEH R A
CK  29.05+0.02a 53.17+0.02a 29.01+0.02a 38.11+0.02a 10.74+0.03a 25.21%0.0la 15.27+0.0la 8.86+0.00la  22.44+0.0la
0.5BC  23.48x0.01b 52.91+0.03bc 16.860.01bc 30.52£0.01b 13.540.01b 19.82+0.01b 20.52£0.01b 15.21£0.01b  29.42 +0.01b
BC  22.71x0.0lc 38.50+0.0lbc 9.23+0.0lbe 34.95+0.0lc 12.57+0.0la 22.78%0.0lc 10.67+0.0la 11.71+0.0lc  13.360.01h
2BC  39.08+0.02d 39.13x0.03c 10.36+0.02c 17.06 +0.02d 3.05+0.002c 14.06+0.01d 11.43+0.0lc 7.16+0.001d  4.73=0.00lc

3 it
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