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Abstract:  Objective Soil is composed of different size particles, and the properties of each particle and their spatial position in
the soil are different. However, prior studies focused on a small range of different aggregates or particle sizes. Thus, this study
aimed to investigate different carbon changes in each particle with a wide range and evaluate the role of the turnover and stability

of soil carbon for each particle in bulk soil.  Method After collecting soil samples from subtropical broad-leaved forest, the soil
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particles (> 2 000, 2 000-250, 250-53, < 53, 53-20, 20-2, < 2 um) were obtained by physical fractionation. Moreover, the
mineralization experiment was carried out with the same soil weight for each particle and bulk soil to study the difference in
mineralization amount, carbon change trend and their relationship. Furthermore, after the dimension reduction of seventeen
variables, a composite characteristic index was considered for each soil particle by principal component analysis.  Result
Although all soil particles were provided as the same amount for incubation to study their different carbon mineralization, their
proportion in bulk soil was used to simulate their summation and compare them with bulk soil. The calculated sum values in
cumulative CO, emissions, total carbon, C/N, aromatic index, and free oxide iron content for all soil particles according to the
proportion of each particle in bulk soil are 95.0%-101.8% of the bulk soil. In addition, it was 132.6% and 116.7% for the
calculated sum values of the proportion of specific surface area and total pore volume in bulk soil. It was also observed that the
cumulative CO, emissions of <2 pm and 20-2 pm particles were significantly higher than those of other particles and bulk soil.
The correlation analysis showed that the cumulative CO, emissions of bulk soil or particles were positively correlated with
specific surface area, total pore volume, total carbon, DOC, MBC, readily oxidized carbon, and free iron oxide, but negatively
correlated with C/N. Moreover, this correlation analysis would be altered when soil particles were considered as size group
analysis rather than including all. The factor analysis of sixteen indexes for each particle showed that the composite characteristic
index was the highest for <2 pm and 20-2 pm particles, which means they have the most role in bulk soil. Conclusion Physical
fractionation of bulk soil facilitates the study by isolating the individual particle, but also amplifies the role of the individual,
especially for <2 pm and 20-2 pm. These different results in soil particles and bulk soil suggest that the carbon change in bulk
soil can be traced back to the different changes in carbon in each particle and their relationships. The encapsulation of small-size
particles (<2 um and 20-2 pm) by large-size particles or aggregation might be one mechanism for reducing carbon mineralization,
which is conducive to maintaining soil carbon stability or storage.

Key words: Subtropical forest soil; Physical fractionation; Carbon stabilization; Carbon mineralization; CO, emissions
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Table 1 Basic physical and chemical properties of bulk soil and soil particles with different size
‘ L BRARTR TR AL
TR HA T Lot S ,
Total pore AL SUVAys, /
Fractions/ Specific surface Total C/ Total N/
volume / C/N (L'mg" ‘m!
pm area/ (m>g™!) (gkeg!) (gkg')
(cm*g!) L Cit)
>2 000 0.047¢ 20.59¢ 30.54+0.01c¢ 2.51+0.03¢ 12.15+0.14b 0.54+0.03abc
2 000~250 0.039¢ 19.67¢ 30.184+2.95¢ 2.51+0.01¢c 12.01+1.15bc 0.55+0.05bc
250~53 0.023d 12.88e 26.76+0.04¢ 1.81+0.00¢e 14.77+0.03a 0.58+0.03a
<53 0.062b 30.99b 28.05+0.17de 2.48+0.02¢ 11.31£0.05¢ 0.42+0.02d
53~20 0.036¢ 18.02d 20.71£0.23f 1.67+0.02f 12.39+£0.01b 0.47+0.03cd
20~2 0.066b 31.38b 36.27+0.30a 3.04+0.05b 11.92+0.26bc 0.44+0.05d
<2 0.102a 48.03a 32.72+0.41b 3.21+0.03a 10.20+0.12d 0.40+0.05d
4+ Bulk soil 0.043¢ 17.99d 29.51£0.09cd 2.43+0.02d 12.16+0.04b 0.48+0.05bcd

1 ANRVNG F RN A — 8 bR A Rk AR 3 Uk 22 (8] 22 5 35 ( P<0.05 ); R EUE M FII{HEAR #E2E ( meantSD, n=3 ), Note:

Different letters represent the significant ( P<0.05) difference between different size particles for the same index. The datum in the table are

the mean + standard deviation ( mean+ SD, n=3) .
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Fig. 1 The cumulative CO, emission of different size soil particles
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http://pedologica.issas.ac.cn



3

1254 + g: i Eird 61 %

800
700
600
500
400
300
200
100

DOCR#K T
Decrease of DOC /(mg-kg™)

15 SEAATHLIR 5 (ROC)
The readily oxidized organic C /(g-kg™)

AFPkiA% - HEFUR Different size soil particles N[44 £ HEUR Different size soil particles

Bl 3 ARDRLAR - HERUR AT A LA A AL e o) AL A B

Fig.3 The changes of DOC and ROC in different size soil particles after incubation

~ 1800 o~ 1800F
1 on =
z y=0.635 4x + 786.67 . 2 y O'I?zof (5)’63 :316013-5 .
£1600f  K=0368 . E 1600r P<0.01 ¢
s P<0.01 . = ' .
15 .S 0 -2
= .8 1400} fé-é’ 1400
£5 =5
% S 1200} %S 1200}
3 p
% °%
= 1000} é 1000
g 2
[}
2800 . . . . . ) = 800 . . . )
&= 0 200 400 600 800 1000 1200 0 200 400 600 800
R A LR TR HEAT HUBR A AL
Dissolved organic carbon before incubation/(mg-kg™") The decreased amount of DOC /(mg-kg™)
. 1800F
'op
= y=134.35x + 394.87 *
£ 1600} RP=04939 .
= P<0.05 A
I .2
.2 1400r
# 5
ige)
WO 1200f
o
8z
= 1000}
:
Q
= 800

1.0 1.5 2.0 2.5 3.0 3.5 40 45
B ALEPkReadily oxidized carbon /(g'kg ™)

Kl 4 AlEPRAE LR CO, RBEIE S DOC 1 ROC HIK A
Fig. 4 The relationship between the cumulative CO, emission of different size soil particles and dissolved organic carbon ( DOC ) or ( Readily
oxidizable carbon, ROC )

HK, AR R ERORA MU . DOC 2 & CO, RBUHEZE 9 5 — B AR . 20~2 pm,
f£i \ROC .MBC 5 CO, 2B L IEMACHE( K <2 pm BRI DOC & & i T HAWR AR - SRR
2, |4, B 7), BEVIRRERAR LBRCAHLBRAE(L AT/ N R R CO, BRI X 5

http://pedologica.issas.ac.cn



5 AR

S5 AR LA PR FIURL A B AL 5T

1255

Mangalassery & BFFT 45 R —50, RO LI KK
/NREARRRE (<0.5 mm) 1 DOC & W . Guo
PRI L A B, bR R A A R AR (0.1~
0.053 mm F1<0.053 mm ) &I AL i (e ™ fL i 2%
RBR & =9 0.5~0.25 mm B RIKA T LR . /)
AR TURL ( HLAn 20~2 pm, <2 pm ) AEE R DOC
H ROC A FI FHAEYTE S (MBC 3 ), $ et
ATk . BIFFE 7, <53 pm POk L84 52 (10%
H,0, 4b 3 ) A HLIRIARY", — B & &% T4, Rul6E
B2 58 EIRAE b, R, Bk, ik
A<l mm A9 IR B (L REARIR ok, F&

SEIEMEA LRI R 20N L, % L3RI A4
A AR AT A LB B A5 K, R SCRT BRI AN T
<20 pm FURLAY CO, BRI I i B 7ERAF 1 Rk BE
15 R B VR URI IR B, HLALP AR
PERIRNER, RS SR e ™0, /Ny ]
PR DL A 5 BE A/ IR BRL, H DOC & A #
VRIS | 3T HLBR A G A4
M DOC 22k s3tr, HiFrIE]l, £F2:f) DOC A Al
THAE, 4EFFEGR DOC 2 Lt AERIE CO, IR ™
AR BR P A o R AR I B4 175 Ptk S22 e s
LU 3 AR PR S KA A ALY, AT

12007 .
O 5577 A Before incubation a
7:0 1000+ W 1% 3% J5 After incubation
ET go0f
IE‘ ,"% &% C
?\‘_]_ § EETS *kk
& 600f od
o E b
2 * de bc
'L ef ¢ ;
<
£ 400f N ¢
<
§ de d d
200 e
0 49 1 90 Il QJ\ 1 \:j\ 1 J\} 1 90 1 b | \g‘
%, % A > 2 S “, N
° 2, RS “@, 2, “4 K4 %,
“@, 2 “, K K¢ {?/&
“% %
ANRIRiA% - HERURE Different size soil particles
~ 1800 ~ 1800F
on on
£ 1e00f E 1600F
= =]
I .2 .2
EZ a0t =2 14007
= o = o
®O 1200 y=0.571 7x+1017.1 E“S.% 1200 »=10.629 8x +873.26
82 . R=05711 Sz oo R=0.7257
= P<0.001 = P<0.001
2 10 o Z 1000} f
= ° . = ° .
Q Q
Q (o)
ﬁ 8(x) 1 1 1 1 1 1 1 ] ﬁ 800 1 1 1 1 1 1 1 J
0 200 400 600 800 1000 1200 1400 1600 0 200 400 600 800 1000 1200 1400 1600

WA A Y ik
MBC before incubation/(mg-kg™")

T

KRR Y itk
MBC after incubation /(mg-kg™")

* ok ] e RIEERBE AT R S — A 22 R B E (4514 P<0.05, P<0.01 1 P<0.001) . Note: *, ** and *** represent

significant difference between before and after incubation at P<0.05, P<0.01 and P<0.001, respectively.

Bl 5 OR[EPRIAR ORI W A W R MBC KOS CO, RRHEICE Y &

Fig. 5 The relationship between the cumulative CO, emission of different size soil particles and MBC

http://pedologica.issas.ac.cn



1256 + o o 61 &
LPI
o~ LPII
2
e b B R
O
- ‘E C
S d ¢
w3 ¢ e
el ==
£s \_}I b c g Q
w2 f
8 ; c 45
5 =
=}
8 b
g
=]
U -
~10 | 1 | 1 | 1 | 1 | 1 | 1 | 1 | 1
N 2 2 N J ) ™
e 3y . 4 A
%, an 25 7, % Q %, RSN
2, &3 % % “4 & ()
“a, & “, % % %
v(/,)) J’O,)
ANFKiA4 4 HEBUR Different size soil particles
K6 e AFPRAR +JEW0RLIEG Mk . i MBS 1k 5
Fig. 6 The changes of LPI-C, LPII-C, and RP-C in different size soil particles after incubation
T;“ 18001 T_téb 1800
& _30;>()L8P11+12474 o e % . y=—41.189x+ 1 325.6
< 1e00f TRl A S £ 600t : R=03497
5 R*=0.3246 ° . = . P<0.01
5 2 P<0.01 . 52
£ 1400 o =£ 1400
# 5 # 5 I
B g
®O 1200 ° * LPI ®O 1200}
o o
Sz y=40357x+13225 G 2
= A R=02961 =
2 1000F . PO P<0.01 £ 10007
3 % . ' 3
2 o
= 800 L L L L L L L L y ﬁ 800 s L L s L L )
-0 -8 -6 -4 -2 0 2 4 6 8 -50 -3.0 -1.0 1.0 3.0 5.0 7.0 9.0
IR AL MR 73 E.Ch -1
7 ange of RP-C /(g'k
Changes of LPI-C and LPII-C /(gkg™) PEERE f Chang (eke?)
Bl 7 R[RIRLARE TR CO, BRI E HIEME . fE R E X R

Fig. 7 The relationship between the cumulative CO, emission of different size soil particles and LPI-C, LPII-C, and RP-C

e R B B AL AR E P R, 20~2 pm I
<2 pum BUKLAY LP T -C 755 32 01 ] 1934 m F RC 1 F%
K, FRE D AR IS AR, X2 CO, HEUE:
AR Ti>2 000 pm. 2 000~250 pm, 250~
53 um, <53 um POk FI4+ A9 LP 1 -C ZEFEARS , &
5% RC #ALMHb7E, S35 CO, HERUE K™, 5%
JRBEFERT RC 3G, 2B 3R WK 1o 1)
WG, IO RRIREIS, JE2k (>60d) CO, 4
TP 3 R T 4 AR

B2, ARFEPRAR HHEBURL C/N 5 CO, BRHEK
R A, JLHE<S3 pm ki, Zhang )
RIRA R (8~0.25 mm) , MHAIERME (025~

0.053 mm ) FARESEKL ( <0.053 mm ) i) C/N 5 CO,
SRR S G . ARG 4L IR Ding &P 73 o
A SR, BIEbRE (>50 wm ), KPR (50~
2 um) FIFRL (<2 um), XSFEHRSWG LB, R
b5 C/N B

B S, 3 A A AR AR URL S Bk 1 B 4 43
Br, ENTMEEERIERE S (B 8) Wox, Pk Z[a]
122 5 3, H< 20 pm UKL 5 4> 1 38 K HoA R A7
R ERFNLEAEN . 45 REV], fefi 5
ISR T, ASEPRAR R i [ B
PR, fE2 L RIEEA—FEM. E2 0
FEEFE 53 um RiAR S R 4 A g 2 8 30 AT

http://pedologica.issas.ac.cn



5 CHLLE A s AR LA [RDRLAR ORL A BR A AL D5 1257

ARBFFERBL, TEo T AN RIRLAS L EURL CO, HABHE
i 5 HABREOC R I, LA<53 pm BURL N FL, /N T
RURL, OGP HAE s T>53 pm UKL, AHOCIEAR
25, HEMR . E 2L BRI A ] BE L]
SEEALAE, EAWEFEANSR AT LAUEH , ORI B4 22 S
PSS PR AIEEPRY 3 U o8 T v S
TR RORL A R SR IR AR L], 2 e SR R AR AR A Y
ARO7AEA, Lt B WO ERL . /R
WURLRR B3, SRR B A8, 308 2oy el 6 e
SR AKMIA P B AR E A B A A
IMBRARAF A AL . PRI, AN )R ARS - S 0B, £ AH
HAE B B A A o Bl B4 5 Wi R e B AT 1
WA

6 —
b
D
2 a
247 I
5 b
[}
g 2} =
=
S c
o e e d c e
0
gz  —
<o |_._|
&K

2 T o o v o % 5 =

90 00 J\O &) 2 a < \8\5
Z 2 N, 2 o S, % 2
% O, 3 % 2 “, % (3
K o, @ “s
“% %

AN[RPRIAL = HEER Different size soil particles

K8 AN[ARLAR L S UR: 2 PR AR KR AR S0 T I 255 AR IE 22 57
Fig. 8 Differences in comprehensive characteristics of indexes for
different size soil particles after dimensionality reduction analysis

4 4 ik

TR YR T S, AR TR A Ok
(RsE R, {FL3E S I FEAS R AR - S ASOR O i ke +- 18
EARAL . M AL R T AT . - 4E< 2 um M
20~2 pum kL CO, SBHEMU I 25 = T H A S0k A
G4, MSCMIRW, B b5k e 1) 2R 1w
. MALEATL . DOC. ROC, MBC. i tEFIENE
k. C/NEAH K, HEGFHEREETE< 2 um Fl 20~
2 pm BRI R . ARBFSY, [AHEEIER T < 20 pum 19+
P URL X 4 - SRR AR AR AT RO B . B <
20 pm Pk, JoIRE< 2 pm BURLER SR, DL AE
JINAREAR UL P A SR B0 DA 45 A SR it A v O 4

HER AR sl PR AT -
S %3k ( References )

[ 1] Cotrufo M F, Wallenstein M D, Boot C M, et al. The
Microbial Efficiency-Matrix Stabilization ( MEMS )
framework integrates plant litter decomposition with soil
organic matter stabilization: Do labile plant inputs form
stable soil organic matter?[J]. Global Change Biology,
2013, 19 (4): 988—995.

[ 2] Haddix ML, Paul EA, Cotrufo M F, et al. Differential
isotope labeling shows the preferential movement of
labile plant constituents into mineral-bonded soil organic
matter[J]. Global Change Biology, 2016, 22 (6 ):
2301—2312.

[ 3] LavalleeJM, SoongJL, Cotrufo M F. Conceptualizing
soil organic matter into particulate and
mineral-associated forms to address global change in the
21st century[J]. Global Change Biology, 2020, 26 (1 ):
261—273.

[ 4] Bimiller C, Mueller C W, von Liitzow M, et al.
Decoupled carbon and nitrogen mineralization in soil
particle size fractions of a forest topsoil[J]. Soil Biology
and Biochemistry, 2014, 78: 263—273.

[ 5] Christensen B T. Decomposability of organic matter in
particle size fractions from field soils with straw
incorporation[J]. Soil Biology and Biochemistry, 1987,
19 (4): 429—435.

[ 6] WangY,Song XS, WangJ, et al. Effect of drying-rewetting
alternation on soil carbon pool and mineralization of soil
organic carbon[J]. Acta Pedologica Sinica, 2014, 51( 2 ):
342350, [E3l, KL, EH, & TG L1
BE AN HLBRT AL RS2 R [T]. 34, 2014, 51(2):
342—350.]

[ 7] Mueller C W, Gutsch M, Kothieringer K, et al.
Bioavailability and isotopic composition of CO, released
from incubated soil organic matter fractions[J]. Soil
Biology and Biochemistry, 2014, 69: 168—178.

[ 8] DingF, Sun W, Huang Y, et al. Larger Qo of carbon
decomposition in finer soil particles does not bring
long-lasting dependence of Qo on soil texture[J].
European Journal of Soil Science, 2018, 69( 2 ): 336-347.

[ 9] DruryCF, Yang X M, Reynolds W D, et al. Influence of
crop rotation and aggregate size on carbon dioxide
production and denitrification[J]. Soil and Tillage
Research, 2004, 79 (1): 87—100.

[ 10 ] Mangalassery S, Sjogersten S, Sparkes D L, et al. The
effect of soil aggregate size on pore structure and its
consequence on emission of greenhouse gases[J]. Soil
and Tillage Research, 2013, 132: 39—46.

[ 11 ] Reeves S H, Somasundaram J, Wang W J, et al. Effect of
soil aggregate size and long-term contrasting tillage,

stubble and nitrogen management regimes on CO, fluxes

http://pedologica.issas.ac.cn



1258

+ i

e 61 %

[ 12 ]

[ 14 ]

[ 19 ]

[ 20 ]

[ 21 ]

from a Vertisol[J]. Geoderma, 2019, 337: 1086—1096.
Litzow M V, Kogel-Knabner I, Ekschmitt K, et al.
Stabilization of organic matter in temperate soils:
Mechanisms and their relevance under different soil
conditions - a review[J]. European Journal of Soil
Science, 2006, 57 (4): 426—445.

MaR P, An S S, Dang T H, et al. Soil organic carbon and
enzymatic activity in aggregates of soils under different
plant communities of Loess
Plateau[J]. Acta Pedologica Sinica, 2014, 51 (1):
104—113. [EhEidE, i, SEER, %, 8 L8R
[Fi) A ) A 9 - 398 AT SR A o o LB FH BT PEF R 0], £
B, 2014, 51 (1): 104—113.]

Hemkemeyer M, Christensen B T, Martens R, et al. Soil

in hilly-gully regions

fractions harbour distinct microbial
and differ
mineralisation of organic pollutants[J]. Soil Biology and
Biochemistry, 2015, 90: 255—265.

Zhang Q, Liang G Q, Myrold D D, et al. Variable

responses of ammonia oxidizers across soil particle-size

particle size

communities in potential for microbial

fractions affect nitrification in a long-term fertilizer
experiment[J]. Soil Biology and Biochemistry, 2017,
105: 25—36.

Parfitt R L, Salt G J. Carbon and nitrogen mineralization
in sand, silt, and clay fractions of soils under maize and
pasture[J]. Soil Research, 2001, 39 (2): 361.

Toosi E R, Clinton P W, Beare M H, et al. Biodegradation
of soluble organic matter as affected by land-use and soil
depth[J]. Soil Science Society of America Journal, 2012,
76 (5): 1667—1677.

Gao R H, ShiJ, Huang R F, et al. Effects of pine wilt
disease invasion on soil properties and Masson pine
forest communities
region, China[J]. Ecology and Evolution, 2015, 5 (8):
1702—1716.

Weishaar J L, Aiken G R, Bergamaschi B A, et al.

Evaluation of specific ultraviolet absorbance as an

in the Three Gorges Reservoir

indicator of the chemical composition and reactivity of
dissolved organic carbon[J]. Environmental Science &
Technology, 2003, 37 (20): 4702—4708.

Lu R K. Analytical methods for soil and agro-chemistry
[M]. Beijing: China Agricultural Science and Technology
Press, 2000. [#-nd. 4384\ fb 2447 05 3% (M), b
o E LR R, 2000.]

Cheng Y, Cai ZC, Chang S X, etal. Effects of soil pH
and salt on N,O production in adjacent forest and
grassland soils in central Alberta, Canada[J]. Journal of
Soils and Sediments, 2013, 13 (5): 863—868.

Rovira P, Ramoén Vallejo V. Labile, recalcitrant, and inert
organic matter in Mediterranean forest soils[J]. Soil
Biology and Biochemistry, 2007, 39 (1): 202—215.
Blair GJ, Lefroy R D B, Lisle L. Soil carbon fractions

[ 30

[ 34

http://pedologica.issas

based on their degree of oxidation and the development
of a carbon management index for agricultural systems[J].
Australia Journal of Agricultural Research, 1995, 46:
1459—1466.

Sainju U M. Carbon and nitrogen pools in soil aggregates
separated by dry and wet sieving methods[J]. Soil
Science, 2006, 171 (12): 937—949.

Zhang X W, Yu F H. Physical disturbance accelerates
carbon loss through increasing labile carbon release[J].
Plant, Soil and Environment, 2020, 66( 11 ): 584—589.
Li HJ,He H B, Zhang X D. The options of conditions on
ultrasonic dispersion and centrifugal separation in soil
particle size fractionation[J]. Chinese Journal of Soil
Science, 2012, 43 (5): 1126-1130. [ B Z4E, {40k,
SR AR, R HEASURE 53 2 i e vl P TR R 0 43 Y
SAFIRFR[I]. HHEGE R, 2012, 43 (5): 1126-1130.]
Kimura S D, Melling L, Goh K J. Influence of soil
aggregate size on greenhouse gas emission and uptake
rate from tropical peat soil in forest and different oil palm
development years[J]. Geoderma, 2012, 185/186: 1—S5.
Yang C, Liu N, Zhang Y J. Soil aggregates regulate the
impact of soil bacterial and fungal communities on soil
respiration[J]. Geoderma, 2019, 337: 444—452.
Kravchenko A N, Negassa W C, Guber A K, et al.
Protection of soil carbon within macro-aggregates

depends on intra-aggregate pore characteristics[J].
Scientific Reports, 2015, S: 16261.

Angst G, Mueller K E, Nierop K G J, et al. Plant- or
microbial-derived? A review on the molecular
composition of stabilized soil organic matter[J]. Soil
Biology and Biochemistry, 2021, 156: 108189.

Six J, Conant R T, Paul E A, et al. Stabilization
mechanisms of soil organic matter: Implications for
C-saturation of soils[J]. Plant and Soil, 2002, 241 (2):
155—176.

Dal Ferro N, Stevenson B, Morari F, et al. Long-term
tillage and irrigation effects on aggregation and soil
organic carbon stabilization mechanisms[J]. Geoderma,
2023, 432: 116398.

Davari M, Gholami L, Nabiollahi K, et al. Deforestation
and cultivation of sparse forest impacts on soil quality
(case study: West Iran, Baneh) [J]. Soil and Tillage
Research, 2020, 198: 104504.

Chen H Q, Liang Q, Gong Y S, et al. Reduced tillage and
increased residue retention increase enzyme activity and
carbon and nitrogen concentrations in soil particle size
fractions in a long-term field experiment on Loess
Plateau in China[J]. Soil and Tillage Research, 2019,
194: 104296.

Wang J X, LanJ C, Long Q X, et al. Soil organic carbon
transfer in aggregates subjected to afforestation in Karst

region as indicated by *C natural abundance[J]. Forest

.ac.cn



54

CHLLE A s AR LA [RDRLAR ORL A BR A AL D5

1259

[ 36 ]

[ 38 ]

Ecology and Management, 2023, 531: 120798.

Guo L L, Taku N, Hiromi I, et al. Carbon mineralization
associated with soil aggregates as affected by short-term
tillage[J]. Journal of Resources and Ecology,2016,7( 2 ):
101—106.

Fazle Rabbi S M, Wilson B R, Lockwood P V, et al. Soil
organic carbon mineralization rates in aggregates under
contrasting land uses[J]. Geoderma, 2014, 216: 10—18.
QiuLP, ZhuHS, LiulJ, etal. Soil erosion significantly
reduces organic carbon and nitrogen mineralization in a
simulated experiment[J]. Agriculture , Ecosystems &
Environment, 2021, 307: 107232.

Tan W B, Wang G A, Huang C H, et al. Physico-
chemical protection , rather than biochemical
composition, governs the responses of soil organic
carbon decomposition to nitrogen addition in a
temperate agroecosystem[J]. Science of the Total
Environment, 2017, 598: 282—288.

XuJH, SunY, Gao L, et al. A review of the factors
influencing soil organic carbon stability[J]. Chinese
Journal of Eco-Agriculture, 2018, 26( 2 ): 222—230. [#
FWE, VAL, R, AF. I HLIRAR S M K R Y
Wt )] P REAES R =R, 2018, 26 (2):
222—230.]

Cordova S C, Olk D C, Dietzel R N, et al. Plant litter
quality affects the accumulation rate, composition, and

stability of mineral-associated soil organic matter[J]. Soil

42

43

44

45

46

47

Biology and Biochemistry, 2018, 125: 115—124.
Hassan W, Bashir S, Ahmed N, et al. Labile organic
carbon fractions, regulator of CO, emission: Effect of
plant residues and water regimes[J]. CLEAN — Soil, Air,
Water, 2016, 44 (10): 1358—1367.

Zhang H, Zhou Z Y. Recalcitrant carbon controls the
magnitude of soil organic matter mineralization in
temperate of Northern China[J].
Ecosystems, 2018, 5: 17.

Rey A, Pegoraro E, Jarvis P G. Carbon mineralization

forests Forest

rates at different soil depths across a network of
European forest sites ( FORCAST ) [J]. European Journal
of Soil Science, 2008, 59 (6): 1049—1062.

Zhang Y, Ge N N, Liao X L, et al. Long-term
afforestation accelerated soil organic carbon
accumulation but decreased its mineralization loss and
temperature sensitivity in the bulk soils and aggregates[J].
Catena, 2021, 204: 105405.

XuH, Liu K L, Zhang W J, et al. Long-term fertilization
and intensive cropping enhance carbon and nitrogen
accumulated in soil clay-sized particles of red soil in
South China[J]. Journal of Soils and Sediments, 2020,
20 (4): 1824—1833.

Zhang Y,Geng S C,Mu C C, et al. Evaluating soil carbon
stability by combining 8"°C and soil aggregates after
afforestation on

management[J]. Plant and Soil, 2023,487( 1 ): 567—586.

agricultural land and thinning

(SRIEHREE: AFhAL)

http://pedologica.issas.ac.cn



