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Table 1 Litter layer, fine root biomass, and 0~20 cm topsoil properties

under different land uses

A TR RN TR BOERE ik

AR IR /om 4.0 25 3.0 0.5
RS2 TR/ (thm®)  7.64 3.63 405 0.10
FeH AR YR (thm™) 427 1.87 268  0.10
2 /(grem™) 1.05 1.12 120 1.32

kL& /% 29.6 41.1 412 585

Bk /% 34.3 30.8 253 143

R /% 36.1 22.1 335 272
FHAHIRE R/ (thm™)’ 35.7 23.4 244 266

*5| [k (IS, 2014)
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1.3 HmHawENE

SR E R TR AR MBI 22 -8 LR 75 &t
IR TIEI e o WA VR I R - ML 4 AR
(&4, 2000 ). POC SRATEFASLE, HEKMRER
AN R P E Bk 7 ( Camberdella, 1994 ) ;
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34%~67%H1 49%~86% ( % 2); Hirf, KIRMHEH
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AR ERENE, 4 F A 7% ROC %570
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Table 3 Reduction percentages of soil organic C (SOC) and its labile
fractions following land use change %
LA AR SOC POC LFOC ROC DOC MBC
RIMMBCH N T 35 15 34 23 0 52

®4 FRFAAFXLEEFEEERAS & LEAVBRLG
Table 4 Ratios of LOC fractions to SOC under different land use systems
%

LOC/SOC KM EARNTH  HTERE e,

POC/SOC 83 10.8 75 75

LFOC/SOC 9.1 9.2 45 4.1

ROC/SOC 26.6 314 33.0 34.0

DOC/SOC 1.4 22 1.5 0.4

MBC/SOC 1.8 13 13 03
HIA

22 TEFEWANBRASSLEGIR AREY
BRXE

AN TR 7 i A 1 S PR AR A R S
SOC % ¥ | Mikuys i Bifr i | a2 k%
FAAERE TEAHDCOER (R5) o Hr, MBC FifhitL
I RBU R SRR A A 5 A IR A
KK AR ROC Skt BlAr i | ARy 2 [h]
TREMKKR, 5 SOC FEAEM W E M IEA K
KEo

FR5 ERELE0~20 cmRILOCHSHIRZEESHBEMIER.
SOCEEFMAREMERBX R

Table 5 Pearson correlation coefficients between 0~20 cm topsoil LOC

TARMREC R S 15l 32 38 66 15 29 49 fractions and standing stock of forest floor, topsoil SOC stock
KRR R 3 A Hh 25 33 67 5 78 86 and fine root biomass
i) 31 29 56 14 36 62 T e e e
TR HLAR 0.74% 0.73* 0.64*
NURSITN N w N B A MR 0.84%* 0.76* 0.75%
=1 v i 4EL ¥ AN = R = )
K, LI ROC & e, /T 7.34~9.50 t-hm™, PR R 0.91%* 0.75 0.94%
iii DOC I MBC B BEAHXTHRAR, 4T 0.09~0.64 BRAYR 0.21 0.84* 021
N N o AR =12; B IR !Elfa X . 0. 7 \*’T -
t'hm'z ( %% 3 ) 5 POC iFl] LFOC E‘J%&iﬁjﬁ%ﬁ, jI\ #43;&)’! 12 F ]}*%IH: 0.05. 0.01 7J<:FJ:E4'%*H;§
. -2 AY Ry
+ 1.08~3.25 tthm™, 3 'L?I'l@

#3 AEFAAX T EEEEIBASOBREE
Table 2 Stocks of soil organic C and its labile fractions under different
land use systems (Different uppercase letters in same row indicate
significant differences among different land uses)

thm™

gl

THEEMEAPURALY  RARM EARNTH AR

POk LA 2.97+0.18a 2.52+0.15a 1.8420.17b 2.00+0.14b
LEE R LR 3.25+0.52a 2.15£0.44b 1.10£0.38¢c 1.08+0.32¢
WPEA MU 0.51+£0.18a 0.51+0.12a 0.36+0.11ab 0.110.09b
WUEYIEYRRR  0.64£0.17a 0.3120.10b 0.324+0.08b 0.09+0.03¢
PEAHENEE  9.50£0.87a 7.34+0.71a 8.05+0.83a 9.05+0.68a
FEAK n =3

TR A, RS TR A 5 5 A LRI
il (LOC/SOC) RZFEML (R 4) o FEAERIR
MK B #EHL S5, LFOC/SOC . DOC/SOC il
MBC/SOC [HFEIEIC AR (55%. 71%H183% )
POC/SOC HFEMEARX % /N, ROC/SOC £ % 3 T

R, KIRMEFIE, SOC H A = By
TEBUFE IR, USRS SR SOC 4/ R
K (Stevenson, 1994; Donetal., 2011; Wang et
al., 2013) o AS3CHY, RERHF GEFEMAARECHAZ AN
TR, MRS LS, LFOC 1 MBC B[R
B2 i SOC [ ., LOC/SOC H Ay 3
HIY4EHR (Sheng et al., 2015) . AT, &
ROC/SOC 4}, +HuA A fbf5 LOC/SOC RF#{ILE
B FMH MR T A, JUHR MO B
SOC Jfite P& AW . Yang et al. (2009 ) (B
FRFW, 0~60 cm + 2 LFOC #Y ik % i )i /b
52%~84%. SR, SOC S HEPE2H 43 %) £ ) A8
AR AT FEAE— € AT EERI X 22 5. ST
FKH, PEHGH RIRREC A AR N TR 30 a )5,
SOC. DOC #l ROC #JARA B A8k, FehljE MBC
T R ETFHE (Wang et al., 2013) , AL
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Abstract: Labile organic C (LOC) is a sensitive indicator of soil quality and environmental change. Understanding responses of
LOC stock to land use change is essential to predicate early change of soil organic C (SOC) at regional scale. Four typical land use
systems were selected in hilly region of subtropical China, including natural forest (dominated by Cinnamomum camphora), Chinese
fir (Cunninghamia lanceolata) plantation, Chinese chestnut (Cunninghamia lanceolata) orchard, and sloping tillage. Stocks of soil
(0~20 cm) labile organic C (LOC) fractions, ratios of LOC to SOC, and their controls were measured. LOC fractions include
particulate organic C, light fraction organic C (LFOC), readily oxidated organic C, dissolved organic C, and microbial biomass C
(MBC). Results showed that SOC stocks and its LOC fractions were significantly reduced after natural forest change to other land
uses. The highest reduction occurred in LFOC and MBC (34%~67% and 49%~86%), which was larger than that of SOC (25%~35%).
Consequently, LFOC and MBC were recommended as early sensitive indicators for SOC change after the land use change. Most
ratios of LOC to SOC were reduced, with the largest reduction (55%, 71%, and 83%) in change to sloping tillage, indicating the
decrease of SOC quality. Declined LOC stock can be explained by the reduction of fine root biomass, SOC stock, and standing stock
of forest floor. It is implied that land use change not only decreased soil C stocks but also soil C quality in subtropical China.

Key words: soil organic matter; C stock; fine root biomass; agricultural land management practices; soil C cycling



