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Abstract: A pot experiment was conducted to investigate the effects of biochar (BC) amendment (0, 12, 36
t/hm?) on soil organic carbon (SOC) and its fractions in a Cunninghamia lanceolata seedling under different
simulated levels of nitrogen (N) deposition (0, 40, 80 kg/(hm* « a) N) for 18 months. The results indicated
that compared with the control, BC amendment significantly increased the contents of SOC, recalcitrant pool
of carbon (RPC), and dissolved organic carbon (DOC) by 40.1%~99.2%, 104.0% ~267.8% and 75.3% ~
194.7% under different levels of N deposition (P<C0.05), respectively. Meanwhile, the proportion of labile C
from acid hydrolysis (LPC) in SOC decreased significantly by 28.8% ~53.3% , and the proportion of RPC in
SOC increased significantly by 45.7% ~84.6% in the treatments of BC amendment combined with N deposition
(P<C0.05). The effects were the most significant when higher-rate BC was applied alone (P <C0.05). No
significant differences were found in the content of LPC in the treatments of BC amendment alone or simulated N
deposition alone, whereas LPC was significantly reduced under the higher BC amendment combined with
simulated N deposition (P<C0.05).The higher rate of simulated N deposition alone significantly decreased soil
microbial biomass carbon (MBC) content and the proportion of MBC in SOC, but had no significant effect on
the DOC content and the proportion of DOC in SOC. However, the interaction of simulated N deposition and

higher rate of BC significantly increased the proportion of DOC in SOC (P <C0.05). Correlation analysis
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suggested that soil pH and available nutrients (AP, AK) were positively correlated with SOC, RPC and

DOC contents, and were significantly negatively correlated with LPC (P <C0.01). Our results indicated that

the interaction between simulated N deposition and BC amendment has the greatest impact on RPC fraction, which is

conducive to improving the stability of SOC fractions and increasing soil C storage in the short term.
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NoBi 5.10£0.03cd  87.91+3.85hc 7.56+0.32¢ 193.48+0d
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MBC 1.119 0.341  10.836 <<0.01 12.793 <0.01

23 TEFVNHBRASELSFIBEFOLEG S E
BC AbE N YT AL BELL K2 BC M1 N DLFE 58 B AL B
Bixt LPC/SOC Hfl (& 1) F1 RPC/SOC Hfl (& 1b) 7=
A IR (P <20.01) . AHFSE £ 458 LPC/SOC H. ]
Hy28.6%~61.3% ., 5 N,B, L, Bl N TR AL BE
(N, B, Al N, B)LPC/SOC H il i 25 F#AK4.2 Y0 F1 6.6 %0 5
i BC A1 N ULFE R it il BC, LPC/SOC H ] A%
28.8%~53.3% ., HAI BC Jiti & 7] 22 7 B & (P <
0.05), RPC/SOC W #il K 38.7% ~71.4% .5 N,B,
FHEE, Bt BC AT N UTCR% R i | BC, RPC/SOC L4l

B BC: P<<0.01
a (3 N: P<0.01
60 | = __ BCXN:P<0.01 ¢
8 =1 (] (]
Q45 [ [ B ]
S ] = =
S0l E ] 1) f
= e Bl e Bl e
gl e RS RS
15 F AR aail 7 |a% A e
=l ee =l e =l o
0 ] L 1 ] >‘0. 1 ] P"Q" J
g4 dad  dad
Z Z Z Z Z Z z z
4 =

T AR b7 A TR] <7 B 3 78 4 4k B E) 22 5 3 (P<<0.01) . T,

Jiti BC.DOC/SOC H#il7E N, B, #il N, B, 4b# fi45 N, B,
AL FR RN (P <C0.05), N, B, AbFH K% N, B, &b BRA
SRR AB R IA B2 K P IR N TR T 43 fin BC, 221k
5 i BC AHIE s N URE N Em BC, 5 N, B, A1,
N, B, 4b38 8 &5 DOC/SOC i, H B % & F N, B,
AhFE(P<C0.05), M 2b AT %0, 5 MBC/SOC
B AE 0.5% ~1.3%, 5 N,B, A Lk, B0 & N it
R AL E ) MBC/SOC H il & 3 B A% 16.2 %0 5 Huifi BC
FMIE N UURE T it B BC AL B MBC/SOC H 6] 8 3%
FEAIK 22.7 % ~58.0% » & N ULFE F i 1 BC By MBC/

SOC ] i 35 FR A% 23.8 % ~34.9% (P <C0.05)
90

BC: P<0.01

(b) a N:P<0.01 a

72 + wBCXN: P<0.01p3

5%

= (S

S (S

g4 r e

2 okt
z X =
23 = e =
=~ o
F o
18 [= ot
- 5 -

0 = 1 P"Q‘* 1 = 1

o |

o |

N,B
N,B,
N,B

E1 AE4LIE LPC 1 RPC Z£ SOC = #y bk i

2.4 EWEFSH

A3 HT & . SOC 5 RPC.DOC,pH, TN LA % j#
R (AP F AK) 20 2 25 1E AH & (P<<0.01) 3 5 LPC
LM R 2 A OE (P <<0.01), LPC 4140 54 + 48 b
(MBC 1 AN B 4h) # 5 8 & 25 7AH 5¢ (P <<0.01),

+ 3 MBC U5 AN X R B E(P<C0.05),5 SOC 4
g3 e HA R ¥ e W 3 6 & . SOC,RPC #il DOC 5
H A R IR A DG (P <<0.05) , 5 FAEY &
KREANEFE ., I DOC IR S pH,AP il AK £
BEIEM KRR (P<C0.01) (K 3),



%2 3 RN F VTR = T A=W st F X 1= 378 BILBK 41 43 9 52 251
0.16 ) 2.0
T @ 11?1?13120< 8&01 ) BC: P<0.01
‘ ' a N: P<<0.05
a  BCXN:P=0.05 , )
e 0.12 F 7 ab e 15 BCXN: P<0.01
% =1 be ave cd o - ?I:
R 3 [ be F1] b be
2008t ¢ gk @210 b EE = F=
@ o5 d o z ek
Q _ 6 77 2 - [ AR
g BEl |an = 4 RS g =l = = = 1
Q004 b ES o ] = I 05 F [ (7 = :
- % (-] - % - ] (-] ;
[ % -] [ % [ -] -] 1
o L= B AR AR o L= A . i
Y ) ) ) L) QA A
Z Z Z Z Z 7z z Z =z Z Z Z Z Z =z Z Z Z
i B B
B2 AREAE DOC F1 MBC 7 SOC = iy Ek 5
R WM FA SOC &Y,
WTFEME RPC/SOCCH ML C M B it 48 B0 K e SOC ¥ [
AK fig e ARBESE T, M BC LA K% N TR T i BC
AP WA RPC & & & L], HA f#a#5 SOC #i
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p .
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FRITEAR N DURREAL L T K 8 25 38 9.5 %0 (R 2)
X5 Zak ST B AN 56 45 BT L B N TR (N
30 kg/(hm® « a)) AL B AR SOC % & W3 & T XF
HE - 8 R 24 12 %0 N DT R i 1ok 2 9 305 2 0 D 2%
B AL A AT AE #F SOC ERY M Z, Chang &0
HE—2E R W N R I(N 40 kg/(hm?® « a)) 4b 3 i1y 7%
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KR8], RPC 5 LPC 20 43 2 0 5 35 1A 56
([ 3) X UESE N TR 56N BC it H A Al T4 n
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