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Abstract: [Objective] Soil organic carbon (SOC) plays an important role in the global carbon cycle, and extremely small
changes in SOC could cause dramatic changes in atmospheric CO2 concentration. Accurately grasping the spatial distribution
characteristics of SOC and its main controlling factors is an important requirement for improving soil carbon sequestration
potential and coping with climate change. Therefore, this study aimed to analyze the spatial distribution of SOC in the topsoil
layer (A genetic horizon), subsoil layer (B genetic horizon), and parent material layer (Parent material) in Anhui Province from
the perspective of the soil profile occurrence layer and explore the factors controlling the changes of SOC in different profile
occurrence layers. [Method] In this study, a total of 451 sites were distributed in the study area using the systematic
distribution method combined with the judgmental distribution method. The basic soil parameters, such as SOC content, pH,
soil texture, and bulk density, were obtained from 451 sites through wild sampling and indoor experiments. Meanwhile, the
related environmental variables, such as climatic factors, topographic factors, and normalized difference vegetation index, were
also collected. Also, we used geostatistical methods to obtain the best half-variance function model and spatial distribution
characteristics of SOC content at different soil profile levels, as well as correlation analysis and random forest regression
analysis to explore the influencing factors of spatial differences in SOC content. [Result] The results showed that the average
organic carbon content of the soil profile in Anhui Province was 8.47 gekg! and there was a phenomenon of surface aggregation
of SOC, whose occurrence in the layer was as follows: A genetic horizon: 15.86 gekg! > B genetic horizon: 5.80 gekg™! >
Parent material: 3.74 gekg! and all of them had moderate spatial variability. The spatial distribution map of SOC showed that
the spatial distribution of organic carbon content in each occurrence layer was generally increasing from north to south. We
also found that there were some differences in the driving factors of SOC content in different profiles of the occurrence layer.
In the A genetic horizon, soil texture, and bulk density were the most important factors affecting SOC content; as the depth of
the soil layer increased, the influence of topographic factors and soil texture gradually strengthened on the accumulation of
SOC content in the B genetic horizon. For the Parent material, the influence of soil texture, topographic factors, and bulk
density were all more influential on the SOC content. [ Conclusion] Soil texture is the main factor driving the spatial
distribution characteristics of SOC in Anhui Province, but the effects of topographic factors and bulk density should also be
fully considered in the subsequent development of SOC control measures, to provide theoretical support for improving soil
quality and coping with climate change.
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Fig. 1 Sites of sampled typical soil profiles in Anhui Province
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Fig. 2 Typical sampled soil profiles in Anhui Province
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3a. E3b. Bl 3c), UM E TN HBIADRE, X5HFX % Z SOC 153 i F AH R R 1)
THEHAH—3. AJZ SOCIEIL T K-S Guittals, #IEFF&IESNAN, By CJE SOC EXHf 5 &2
B AT (B 3d. & 3e).
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Table 1 Statistical characteristics of SOC contents in different horizons in Anhui Province
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- . Mean Min Max . E303 .

Soil genetic Sample no. deviation Skewness  Kurtosis
on Yy CV/%

horizon / (gekg)
AJE 451 15.86 1.28 33.18 6.57 41.42 0.33 -0.22
B 423 5.80 0.81 14.89 3.26 56.21 1.10 0.73
CJz 376 3.74 0.64 10.27 2.03 54.28 1.13 1.01
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Fig. 3 Frequency distribution of SOC contents in different horizons in Anhui province
2.1.2 AFE LR 7 R AU B AR E IWBFRLIX B2 AR 77 :0kE (R 2), 3 M+
HOR 7 5 SOC & BH B IR MINER I/, A JR SOC HEEEmT B CR. ARt
AT SOC B RARKERMFAE—E LR, HPE AR, BHt>Mit> i, B. CEF,
M SOC & B, MK 1.21 5. 1.03 fEABEI 1.34 5, 1.22 6%, & LA 2H )
T AJRE B, CJZ SOC FEMAT/E €25, HPMIbtiE, WARIAT, SOCHEM 16.01
gekg! TP 4.07 gekg!, Mk 13E, SOC EEM A JEM 16.30 gokg! FREE CJEM 3.34 gekg!s
R AR ORI DT 5 e R, BRI R UOIER, AA TR 14.89 gekg ! TRFE C
JEH 3.96 gekg!, HEARTT BRI BEAHXS BN o

R2AELHFAAR SOC BEHFESHITHHE

Table 2 Statistical characteristics of SOC contents in different horizons under different land use patterns

i AR feky WM EOME S REEER L o
= Min Max Mean£SD
. . . Land use patterns Sample no. i CV/%
Soil genetic horizon T —————— / (gokg!) ——————
7t it 25 3.25 27.61 14.89+7.06Aa 4741
AE b 217 1.28 33.18 16.01+7.31Aa 45.66
B 189 4.47 30.80 16.30+5.33Ab 32.70
el it 24 1.57 13.28 5.5443.48Cc 62.82
B2 S 195 0.81 14.89 6.70+3.62Bb 54.03
B 187 1.22 14.89 4.99+2.63Ba 52.71
Jre] th 19 1.80 8.19 3.96+1.96Bb 49.49
CZ S 173 0.64 9.80 4.07+2.43Ba 59.71
B 170 0.93 10.27 3.34+1.42Cb 4251

e ARIRS NGBS R FR IR R — L R 5 204 [R] 3k AR R AN R — 38k AR BN IR b R Py K 22 37 B
(P<0.05) . Note: Different upper and lower case letters mean significant differences (P<0.05) between different soil

generation horizons for the same land use and between different land uses for the same soil generation horizons, respectively.
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B, KRB R, 295 gkg!. Kk L, BRAEREXRPKIEL SOC & EMANE .
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Table 3 Statistical characteristics of SOC contents in different horizons in different soil types

B SN YA b=

et

KEE j:i%%;"éﬂ PR Min Max Mean+SD E%E%i&
Soil genetic horizon Soil types Sampleno. / (gekg!) —————— CVI%
AZ KFG L 107 4.70 30.80 17.87+5.18Ac 28.99
21 3% 88 2.09 32.83 15.54+7.04Aa 4530

o+ 40 2.61 24.94 12.69+5.77Ab 45.47

it 34 447 23.32 12.77+4.48Ab 35.08

M+ 33 2.15 27.49 13.36+4.73Ab 35.40

WEE L 33 7.37 30.04 15.23+4.98Bc 32.70

BJE KAE L 106 1.22 14.89 5.05+2.93Bd 58.02
[aR: 86 1.04 13.63 5.75+3.21Bd 55.83

et 24 1.80 12.35 7.16+2.80Ba 39.11

it 34 1.51 7.19 4.11+1.42Bc 34.55

M+ 32 0.81 9.11 4.38+2.09Bc 4772

WER L 33 2.96 13.46 5.81+2.05Ab 35.28

CE KAEL 89 0.93 10.27 3.55+1.55Ch 43.66
21 3% 69 0.70 9.45 3.59+2.06Bb 57.38

gt 36 0.64 9.51 3.61+2.50Cb 69.25

Tt 32 1.04 7.19 3.24+1.23Cb 37.96

i 29 0.70 7.37 3.394+1.74Ba 51.33

WEE A 33 1.28 4.87 2.95+0.87Cb 29.49

W ARK. DNEERE N RRF — LR RURE Lk AR R R R — LR AR RN R e A ] = R R
(P<0.05) . Note: Different upper and lower case letters mean significant differences (P<0.05) between different soil
generation horizons for the same soil type and between different soil types for the same soil generation horizons, respectively.
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Table 4 Semi-variance theoretical models of SOC content in Anhui Province and its parameters

A BB e el MIERCY A BRRNM O RETA
Variables Optimal Co Co+C (C+Co) Ao/m R RSS
model
AZ FaHU Y 0.0059 0.043 0.14 18000 0.35 5.25X10¢
BJZ ERg 0.039 0.33 0.12 13500 0.57 6.68X 10
CJZ FeHUp 0.030 0.30 0.10 12000 0.38 474X 10*

Ch

N Ak N b) B i
A gentic horizon . ;%ﬁ = B genetic horizon ;k& R Parent material

'.
RS R ) s - AL LB R HRAPEE R
4 SOCi(gkg")

SOC/(g-kg") . d SOCi(gkg”)
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.21 0
i, 5
g 4
: 1
E 4
00
18. 32 3%
21 89 3
24.89-33.18 ~ 1027
01530 60 90 120 01530 &0 90 120
R — -

Bl 4 A AR R SOC & 8% [ /A
Fig. 4 Spatial distribution of SOC contents in different horizons in Anhui Province
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Sand 06 Sand

Clay Clay

pH 04 pH

Ele 02 Ele

Asp x Asp
stope [ [ [ [oufon] [ [om] [sonfl 0 slope

Prc 02 Prc

Plc Plc

™ 04 TWi
NDVI NDVI

06

AAT AAT
MAP -08 MAP 0.8

K K

1 1 K

S EF SR S BtaSa iR ¥

*pe=0.05 ** pe=001

FOL SPP S B SISP RS ¢ FEF SR S BtaSa AN R W ¥

*pe=005 ** pe=001 *p<=005 ** pe=0.01

I 1 AR BT ROR SR Z W) Pearson AR AEL, S EMAMBEGRMRIELL. RRTE 0.05 ZHIMRIEREE (P<0.05), **3&
IRTE 0.01 ZEAAH oM 23 (P<<0.01). Note 1: The number in the lower left corner indicates the Pearson correlation coefficient between the variables,
proportional to the color change in the upper right corner. * represents a significant correlation at the 0.05 level (P<<0.05) and ** represents a significant
correlation at the 0.01 level (P<<0.01).7% 2: SOC, fi#lBfER; BD, FHE; CEC, FHETIME; Silt, Hrki&®E; Sand, WHRERE; Clay,

Fhifr & Ele, mifE; Asp, 3iil; Slope, S Prc, HEHIZ; Plc, Fimiha; TWL HJZIEETEE: NDVI, H— LR

AAT, FFHIEEE; MAP, S FHIREKE; K, THEERS. FH. Note 2: SOC, soil organic carbon content; BD, bulk density; CEC, cation
exchange capacity; Silt, silt content; Sand, sand content; Clay, clay content; Ele, elevation; Asp, aspect; Slope, slope gradient; Pr_c, profile curvature;

Pl c, planar curvature; TWI, topographic wetness index; NDVI, normalized difference vegetation index; AAT, average annual temperature; MAP, mean
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annual precipitation; K, aridity index. The same as below.
Bl 5 2R3 5 % R A SOC & FAH G 43 i # ]
Fig. 5 Heat map of correlation between influencing factors and SOC content in different horizons

A FHBEAUARAR B 392538 — 20 7341 5% S PR 200 5 JR K SOC & B, 25 RN 6 . ANIF
+JZ SOC S EFEMHH TA/E—EZR: £ ART, BRXS SOC & BRI A, HIEHRL, &
Koo BT GEEE. Ja). BHE: FREEX B Z SOC SR MER N, HICGRHE . Bk,
By, AEPEIREHER LR E A2 C Bh, HMUBREAREON R (FkL. Bk 22Xt SOC &
B RKNIEER, HBRT Gk, &) RZ, FEMZEERZEZER SOC & EMEERR.,
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Fig. 6 Importance ranking of influencing factors on SOC content
3 Wi

3.1 HIEBHBHEES FHRE

W T R SOC &&= (B oA R Hesg BRI 25, A B Tl g 58 R 2% 6 B0 L i R FH A0
%, @R TR LI KT, A e S R BRI T R A B SR A . KRR A R kL
WA SOC b, Za X BEAHHIRE SOC SRATAT 4 % (=), HAEEEHH
F, soC EEH LR NEEHFE, HEHHHEHNERIR, A2 SOC 745l B JZH C 2 2.73
f5A0 4.24 % X5 ] R SRS PG 3 R X SRK)113td 4 FaBR Bk SOC & & EHITH b A i 7t
SRR B FERPUNE LR, AR R U EEANEA YY) CInFSFRE R (2 090 kgehm?)
23 R AEAETEH (328.8 kgehm?) 55) FEEELETRE, WA LZIRERM, AV ERR
R, FE SOC EHLTEREMR. “HE A Z SOC FHEE (1586 gekg) KT 2EH A E
SOC & (22.28 gekg) P, 5 2017 MM ELH R ZHEAEHE SOC P& & (11.60~17.40
gekg) BON—E. MEEANHITE SOC FHIF R (3.74~15.86 gokg), BEE T 2010 4 4RI 5 72018
TR 28 R ISR SOC &8 (3.31~13.77 gekg!), AAGRE S HEE S RDH R (W
+. Wit KRR 4 R IR 1 AN AT
3.2 TIEBHHKRTE S FHKRE

LA SOC FrE AP B2 RN, %KRAEE SOC & RIEKTFofi E K EHILHET
R IIAR R, X 5B FA SO 22 B8 SOC % FE I 25 [ A i SRt 7t — 3. A )2 SOC Fr&E i+
EHIAERBACITE NTT CPIME 16.75 gekg) KBt m Mt IR S L MSEmm CPE
17.84 gekg), HA KMAURAE X HEREIE LR T HARRT M 4 CPYME 12.76 gskg'); B JZ
SOC EtEH Thedb b CPEME 8.87 gekg) SRy MIT. #LmT. BTy, FEliTiA
Ll CPEIME 6.29 gekg?): C JZ SOC mfEARRIERE M ME LT . BEIMA A SELTT CPE
5.02 gekgDo HBLX P ARG R, — B SRR & 52 2 B0l Hh 3 AR m 0 e v LR (e rg Ll X
HEILSP TR ARD) BURZmA,  for B Ll KRR AR R, st R I A R 1 2 S A A P o A S
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PR AR BRI, P2 T SOC i MIfiA7s kAl P [ tth A i I iy 10 22 UM, FE AR 5
FAXTEAR, FHHENENT 900 mm, S SOC & EANEK. B0 5K 5 BUEE fAb i+
MR 7 ARG, e Rg L0 X ) 8 bRt (5 oRFE ST 67.42%), H IR AN AR E SOC A5
WK, EXGARBFSAE LHAIH 7 SOC & BIHE AL BAYI & . shah, 150 B sl
Al SAERME AR DS, Medbib X At TR, H3EYIME SOC S EBAR, AN EZ LK
(#£129.70 /i t, BN 3) FREEAETE, AN SEIEDRHFIRAGISEYNR, BT
SOC FREMMA. LR EHNLNLIE SOC & B EEK T HEZ T RAE SR E IR b & B
& CRP U RIS & SR AFE ALK 48.00%), AFIF A LB 2 A .
3.3 TEBHHKRTESHENEER

SOC 7] /3 ARl 52 2 Fh IR 2 AL R, AR SOC & 5K F. HERF. 11—
R g Fe . HIEEALME R (R E . Bk, ki, MR, pH. CEC) MIAHXREUERERE (B 5) M
HEMHFER (B 6) LG0T LHid SOC 2 M mik &, ZREW, TPk (F.
¥ WORLEED 2IRENHE A X LB U A A AR ) E L R, DB AR, SOC & &1
g SERL S BREAME, B g EAR TR LK R E R ST RRSE SOC 14 ffis
FERSL, [, SR EROIL R RS E A X 22 B R A N ST R, R IR R R 5 L R
FREMIMA TR LA gL, X B TR B R R, an biE . g
MUK EE S 4k, TR & 3G UA T IR AR AR R R, X H3E SOC BRI R ERPY, X5
KRR =B HEB/MIRE b, B EVR SRS M SOC 2% (0] 7 () E ZERZ M R 3N
kAR A B, SERIEIS, JRINATAEAE T S b AR b 2 B o0, Fkis &2 M2 KT8
ROFIRPARL . HiJE i I i FE K KR EE AR AR gz -8 SOC By (Al 43 APy, AfF 78 X N Hu Rl
(R FRE . R, D X LIS % 2 SOC B Mo MBEREERR, S8 AR
FERF TR R B — B AR, TR E 5% kKR SOC FE (i R B M FAHEE, AR
SREENEE, AR THREEMIER, THE NG 2. @EEHL T, FERMEERER
PRI, 1M SOC & &fl H IR B UGN . 2GR A B2, ZRAEHLIX P, 1] 7y JR B2 5%
AT R I H IR AR E S SOC S EF UM, MAl, ¥R 2 gk 3 vl%n, ANFE A 7 R+
R 2 6] SOC FEMAFIE—EZES, FIRR RN LI AT A Bk 5 b8 1R FH o7 20 24k
ARk, MHh - S sh KA AR B2 NS> T80 SOC A Gyt ks - RE 5 AR # K B @ 1ol 52
i) - 39 A BE M B SOC 75 T AFAE 2 7135361,
3.4 TEBHKRESETNK

BT 9E X N R R A 2 1) SOC e R EMAFT AE, WX A E SOC & &t T 21k 5y
Hre AJZ SOC P& & (15.86 gekg!) HAEEE R LEEEA (1980s) HAIH %A #F /= SOC 1)
BIE & 934 gekg! MHEL, 2IHBFERIMES, WMKEEE 69.81%. RN, 570525 T
2005—2014 AE 0 -+ e 75 it AEECHE SR A5 1) L2808 #F 2 SOC P4 & 12.55 gekg ' ML, 2T 26.37%.
i ERE, AE IREEEELCR, ZHEEZE SOC SRR EER NS, Al R N
BRI HEAT RS AT IE O, R4 2016—2018 4E 24 = SO B VEWIRS FT A2 BHlE I 4 000 73 t137),
WU PR GRS AT, R B IR B REAENUMRUS R A2 FR A TR R B BRI FH R0, AT AT R 3 T+ T
HEAEYRSE; B, WRKKESH SRR T EE R, ¥ (ZERITELS),
1980—2021 4, ZHEARHAMIEHE (BB, BHES RO EEN ETEs, hEEr 70.97
kgehm? 2712 328.76 kgehm?; & A fg SHUMHEMAISCRI AR KA, BEE RALHUAL BERE
e, SEHUEHETAM 1.04X10* km2 #INZE 7.65X 10*km?, HUBUCEITHEIFIR M 0.06 X 10* km?
R ZE 7.31 X104 km?, fE— @2 FolcE | HIBME S ERK RS, @ mAFIT SOC HIF A
TRAF

TERHMZ: —& SOC FREMMHE T KRR, AR TA0E. R
THEEEXS SOC KM, RIFASAWE T2 AN, LEREHSHT SOC == m K2 5.
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ERIAE . VM. WENE. BUBE SESE AN R R IRZIREM%E SOC AL 1E; — /& SOC WL 5341
AN EEARAE 1 m BT HURRGE G, B IR THCRE R A SRR T R O R A A

4 45

X LR 451 A SR IR 77 JR SOC & B3R, HIM SOC V4 #& &h 8.47 gekg!, SOC
Bl T3 2 RN R (AE>BE>CE), HRIHHENIERRNER, HEA P52
AR, ANFEZE SOC & BAEAS ] /04T B Rk I i A B i fO4FIE, 520 SOC AL+ A
FEoyEHEy . B FREEMEE, B ENMIEET G, Ja) MEgEiikid, C Bt
Rkl MRS R, WUBR T GUREERE. o) MEE. LR NGRS SOC =5 18 7 A
FRIER) EE R 1, HTR 50 A A — E
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