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SOCD 75 [8] 43 S5 PR R . 25 SR 32 8, 3R AN 3l Ak FH SOCD - HA{EAR LTS ] 0. 83 ~4. 97 kg+m 2, I R BB I F AUIX
TR R X p 2 [E] 43 SRR, ZEAR TR £ A 7 R, KRS SOCD B B T HAh 2R AU A B, O B H R0 B 35 1
T EaF (P <0.05) G MEHEFA 0. 13 kg- (m®-a) =" HIHEFALPRIRAFEKE R0 H SOCD =5 W) 43010 () B 2 W 2 R 51 2
- En A% A XA ] SOCD ZE [l 43 i s M s K, BB 40 il 4 R HES Y oK it K 138 pH 45 R R 28 L5 52 0 7 b 4
SR, AT 25 SR X R A R A SR HE R TR F A B2 R AR

KB ARH ; HEEEMIREE (SOCD) 5 25 [R1435%; FEm R 2 BRI RS

FESES. X144; X821 XEKFRIZA. A XE4HS: 0250-3301(2021)05-2432-08 DOI: 10. 13227/j. hjkx. 202010029

&y

Spatial Differentiation of Soil Organic Carbon Density-and Influencing Féc{or's in
Typical Croplands of China [ § \

LI Cheng'?, WANG Rang-hui’", LI Zhao zhe , XU Yang'

(1. College of Hortlgulture and Plant Protectlon Yangzhou Um\cersny, Yangzhou 225009 ChmaL 2 Jlangsu Provincial Key Latboratory
of Agricultural Meteomlogy, Collaborative Inngvanon JIgtﬂntg}“‘on Forecast and Evaluat‘mh £x. Meteorgl(wlcal Disasters, Nan]mg Umversny -
of Information Sclénce and Technology, Nanjing 210044 | hma) &

Abstract: Cropland sgil organic carbon density. (80CD i$ an important mdlcator f%lr mea%urlhv soil fertility and soil quahty To
understand the' spatial dlffelentlatlon charactefistics of cropland SOCD and its 1nﬂuenc1ng factors across China, a dataset<on the
croplgnd SOCD of 19-typ1gdl stations during 2005 2015 Was collected from the China Ecosystem Research Network. The geodetector
methodl was uséd to analyze'the influencing factorc, affeﬂtlng_the s_pa°f1a1 patterns of cropland SOCD. The results indicated that the mean
cropland SOCD ‘ranged from 0. 83 kg-m > to 497 kg - m 725 different stations across China, and was higher in humid monsoon regions
than in afid and semi-arid regions. Under different land use patterns, the SOCD of paddy fields was higher than that of other croplands
and showed a tendency of significant increase from 2005 to 2015, reaching 0. 13 kg-(m>-a) ~'. The soil physical and chemical
properties and precipitation were important influencing factors that affected the spatial patterns of cropland SOCD. In particular, the soil
alkaline nitrogen content had the greatest impact on the cropland SOCD patterns. Furthermore, the interaction forces between the soil
alkaline nitrogen content and latitude, soil type, precipitation, and soil pH were clearly strengthened. The findings can provide an
important scientific basis for reducing cropland greenhouse gas emissions and increasing soil carbon sequestration across China.

Key words ; cropland; soil organic carbon density( SOCD) ; spatial differentiation; influencing factors; geodetector
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Table 1  Basic information of typical cropland stations
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Table 2 Types of interactions between the two covariates
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Table 3 Statistical characteristics of the typical cropland
SOCD in different regions

RKRE  BME PHIE

AR Uis /kg'm™2  /kg'm™2  /kgem ™2 it

TR 5.21 4.89 4.97 0.03

R4t
P BH 3.07 2.50 2.74 0.09
- ESai) 2.42 1.48 1.92 0.06
R 5.51 2.99 3.70 0.22
fig 5.57 3.45 4.82 0.14
w4 THEEE  3.57 2.41 3.08 0.06
IR 3.10 1.99 2.53 0.07
JE R, 3.22 1.08 1.70 0.11
feqp I3 3.99 2.40 3.32 0.09
%‘—‘n;-zlu 1.88 1.35 1.64 0.05
QRPN 1.70 1.45 1.62 0.04
ii%ﬁﬁ 1.91 1.61 1.77 0.03
QWi 2.16 1.94 2.03 0.02
[iE]4 Sk 1.03 0.49 0.83 0.06
L=NE 2.14 1.34 1.78 0.08
I PR 1.36 1.10 1.26 0.03
[ S 1.94 1.41 1.76 0.07
i A 3.81 3.01 3.26 0.25
vk 2.11 1.20 1.70 0.07

TR A H sl AR IR 3k, 53 30K 4. 82 kgem A
3.70 kg-m ™. A4F 52.63% HY ik 55 SOCD 7E 2.0
kgem 2RUT BRI 13k SOCD Hefik, F3(EA N
0.83 kg-m™>. & {K 1M 7, W 2= KX B SOCD
[(2.96 £1.16) kg-m > ] B B i T+ 52T R H X
[(1.58 £0.39)kg-m > ], FHlEARIL IR Ho X [
SOCD A% 45 iy, {HL ] — [X 38k P AN [] 32 45 B9 SOCD
BB R 1M 25 51

4 BoR T AN £ b A Jr 20T #A0 R H
SOCD MG it 4#AE. A al A1, 7K &% Hl SOCD % =,
H SOCD /T 1.78 ~5.57 kg-m 2 ZI8], ‘F-Y{EH N

3.31 kg-m *; HR W KEH,S0CD /+F1.77 ~5.0
kg-m 2 ZIA] SEHME N 3. 14 kg-m 75 AN, /NEH

AT SOCD AT 45 , = 0 F 21843 51
2. 44 kg-m 21 2. 66 kg-m . HEE T 4 FRCE (EY)
i 5 , okt 2 9 0 O 2 FEL 262 1 SOCD 824,

—#1Y SOCD: E’J:Fi’J{Eﬁa\%leyl 39 kg m*%ﬁn 30

kg+m 2. j | v,-

®4 FEIHFMASX THERE SOCD E’Jimﬂ%ﬂf
Tgbhf, 4 Statlstmal chqra(?terlstlcs of the typlcal s

etopland 80GD in diff-ei%ht land use patterns
" )
wME

NEON:] P
+ 1 F /@ ¥ f %1 Jkgom=3 W’E%‘
Tk 5057 T 3.31 0,14
INFZ 5. 41 1.20 2.66 0.14
ESPN 5.21 1. 10 2.44 0.12
KE 5.00 1.77 3.14 0.47
Liitpia 2. 14 0.49 1.39 0. 09
A 1. 60 1.08 1.30 0.05

2.2 EHEI H SOCD AL #

2005 ~2015 3L E A A Xk SOCD 28 fh i £k,
WE 1 (a) Fros. 2R F, AR X3 SOCD 2 i 5)
RS B 2 KUK SOCD B4 fin ik 5 1 & 5
TR TR X, R 52 AR AR X SOCD &2 1 2%
W (P < 0.05), ¥ i % h 0.09
kg+(m*+a) ™!

BE— M 1, 2005 ~ 2015 4F 3k [ 4% 0 5
SOCD Y B N [A]RR BE B B e 34 [ E 1(b) T,
SOCD YRR AT 0 ~0. 33 kg (m*-a) ' Z[H.
WA 1(b) FiR, Z49F 52. 63% Ry 5 SOCD &£ i 3
B (P <0.05). Horp  BEUR IS | F Bk A g
i SOCD Y& I R AHXT 8, 43 3 R 0. 33, 0. 17 F
0.14 kg- (m*-a) . 2547 31. 58% (X} &5 SOCD Z& 1k
BBE N, AR 0.02 kg (m?+a) ~', EEAMGLET
T R X R R A s RN 3 SOCD 3
HORTE0.01 kg (m*+a) 'LAF.

K1 (e) Bon 1 AR R 7 20 SRk i



<[] 73S B2 TR 3R 2435

54 ZERAE . T E SRR - e LR 1S
" SOCOER@HKema)
—&— %idk: 0.06, P>0.05; —e— afl: 0.05, P>0.05
6 —A— 4545 0.09, P<0.05; —w— 41k 0.06, P>0.05
—— Pk 0.02, P>0.05; —4— P 0.06, P>0.05
5+ ] [ l\‘
Zala, / \ / \/ .
] —x —
Y .
:° ﬂ2'<§:
2 / \"
: zooa 200? 2009 7011 20|3 2015
04
(b) A r<005
/]
703
E
é“ /]
3 02 |
P [
2 o1 | ?
l/
-y |
1 2345678 9101112131415161718 19

Wil
(c) SOCD:&E{&:E?}!RE(mEa) !
—8— 7kF: 0.13, P<0.05; —8— /v #: 0.08, P>0.05
5 k- —h— Fde: 0.05, P>0.05; —w— K 5: 0.02, P>0.05
—— Hi{E: 0.04, P>0.05;, —4— £ 0.01, P>0.05

SOCD4it/kg-m™
lad

=]

2005 2007 2009 2011 2013 2015
EGy
3l AR5 IR L IR 25 CERN R FH 3t 4502 DL 3% 1
BE1 2005 ~2015 FHERE SOCD K WAHE
Fig. 1 Changing characteristics of cropland
SOCD from 2005 to 2015
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Fig. 2 Explanation strength of different factors

on typical cropland SOCD
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Table 5 Interaction of the effects of different factors on typical cropland SOCD
Lon Lat DEM Tem Pre Ctyp Styp Sand Silt Clay SpH AN AP AK
Lon 0.438
Lat 0.95 0.47
DEM 0.59 0.84 0.36
Tem 0. 60 0.54 0.61 0. 40
Pre 0.91 0.95 0.74 0.92 0. 64
Ctyp 0. 66 0.71 0.50 0.59 0.68 0.23
Styp 0.88 0.89 0.72 0.85 0.91 0.90 0.68
Sand 0.84 0.89 0.73 0.84 0.93 0.74 0.87 0. 60
Silt 0.84 0. 80 0.57 0.72 0.68 0.47 0.79 0.75 0.23
Clay 0.72 0.90 0.64 0. 69 0.91 0.81 0.89 0.82 0.82 0.48
SpH 0. 86 0.97 0.87 0.91 0.95 0.93 0.84 0.96 0.85 0.98 0.78
AN 0.89 0.99 0.70 0.72 0.97 0.63 0.98 0.91 0.91 0.87 0.97 0.78
AP 0.93 0.93 0.91 0.91 0.93 0. 86 0.96 0.90 0.88 0.82 0.92 0.88 0.20
AK 0.90 0. 86 0.84 0.85 0.95 0.72 0.96 0.96 0.89 0.95 0.94 0.93 0.96 0.38
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