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Fig.1 Elevation, sampling sites(a) and land use(b) of the study area
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Table 1 Statistics of SOC content in topsoil
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XEEA 4151 -0.46 1.16 0.41 0.41 0.34 0.17 0.03 -0.05 1.99 0.41
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Fig.2 Histograms of SOC contents and its log-transformed values in the study area
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Table 2 Comparison of SOC content in topsoil between Xingkai Lake Plain and other regions

H X SFIIE % T/ % E= BTN
PeHLW T 2.80 0.35~14.49 ZN'q
BRI 4.94 0.02~53.10 [28]
ARALEL 1.93%/2.55" 0.68~7.47 [29]
ARACF IR 1.78 [30]
PN 2.23" 0.16~22.4 [31]
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Table 3 Theoretical semivariogram model for SOC content and parameters values in the study area

IR LA (Cy) FEHBH(CH+C)  HEHI[ Co/ (Cy+C) ] A2/ km A RBU(RY) 5% 22 (RSS)
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Fig.3 Isotropic semivariogram of SOC in the study area
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Table 4 Descriptive statistics characteristics of SOC content with different soil parent materials in the study area

AR5 FEm AL P/ % BOME/ % BKIE/%  bRUEZE/ % 22/ % 55 RAN
S HTHEAABOE AR 901 2.81 0.35 13.79 1.24 1.54 0.44
G5 ST HHE A S HE AR 1275 2.98 0.73 11.84 1.07 1.14 0.36
rP R A HIOE AR 148 3.08 1.25 13.72 1.51 2.28 0.49
s Weka XAk 40 1.81 1.24 2.54 0.33 0.11 0.18
H LA XA 829 2.59 0.56 14. 49 1.19 1.41 0.46
PR 0 tib i e K L T A KAL) 90 2.66 1.13 8.48 1.02 1.05 0.38
=EELMCE B R ALY 34 3.2 1.57 9.58 1.59 2.52 0.5
ZELRNE KO OLTRE A KR 67 2.54 1.29 6.29 0.94 0. 89 0.37
Ve K LB XA 47 2.72 1.52 4.65 0.81 0. 65 0.3
=R A KAL) 14 4.13 2.64 6.41 1.14 1.29 0.28
FER LR A KAL) 9 2.16 1.53 2.92 0.55 0.3 0.25
Kl T AR A W) 29 3.03 1.08 9.51 1.96 3.85 0.65
T AR BUA KAL) 149 3.15 0.74 12.9 1.78 3.17 0.57
A6 A KAL) 351 2.37 0.86 13.39 1.14 1.29 0.48
S X R A KAk 58 2.15 1.32 6.6 0.82 0.68 0.38
Rl LA KAk 110 3.3 1.05 7.78 1.15 1.32 0.35
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Table 5 Descriptive statistics characteristics of CIA with different SOC content in the study area

A WU 5 5/ % SR HE AL SERIE/ % /MBS % I KAH/ % PRI/ % J1 25/ % 55 R AN

<1 21 59. 84 52.62 65.33 3.9 15.19 0. 065

1~2 616 64. 18 53.87 80. 82 2.65 7.04 0.041

2~3 2136 65.61 55.45 78.1 2.6 6.75 0.04

3~5 1296 68. 06 57.18 78.56 3.08 9.47 0. 045

5~7 65 69.24 60. 89 80. 36 3.33 11. 06 0. 048

7~10 17 69. 96 58.67 74.41 4.31 18.55 0.062

2[X 4151 66. 21 52.62 80. 82 3.17 10. 07 0.05

3.4.3 HHERw B i 2 2B R SR (A /MG 1. 4 £,

F9E IR A - KA LB A AR ] St K AT HLB 0 25 A B AR k. M

(F£6) , AW IR A PG = HA — w20,
B, J 3. 28%, Je skt Hifa) +
BRI AR LB RZ, CEF¥MHETE 2. 54% ~
2.88% KRG T AR, EHIME K 2.47% . % KA HL

5t RBORE B AR 5 R AR/, R 0. 24 1R
HEMAS S R B R, M 0.50, 7 R ERIAS R R AL
SERIE N 0. 4, 54 X A YLK 5 17348 5
FEEIR

®6 MRARARLERBBNBRSBLEITHE

Table 6 Descriptive statistics characteristics of SOC contents under different soil types in the study area

+2 B EHIE/ % /M % KA/ % FrifE2E/ % T 25/ % 5 5 R AL
A 940 2.69 0.56 14.49 1.33 1.78 0.5

EE & 1482 2.67 0. 69 13.39 1.01 1.02 0.38
Hif+ 733 2.73 0.51 12. 14 1.12 1.26 0.41

24 50 2.54 1.59 4.4 0.6 0.36 0.24
st 21 2.88 1.89 5.5 0.88 1.32 0.49
KFg+ 102 2.47 1.13 5.16 0.85 0.72 0.34
HE 818 3.28 0.35 13.79 1.43 2.06 0.44
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Table 7 Descriptive statistics characteristics of SOC contents under different land use types in the study area

T3 R FHME % R/ME/ % R AE/ % bt 22/ % J7 26/ % 5 R E
T 132 3.33 0.71 7.76 1.37 1.87 0.41
bl 285 3.08 0.35 9.58 1. 46 2.15 0.48
7K H 1368 2.99 0.96 12. 14 0.99 0.99 0.33

ZEp N:i] 775 2.92 0.69 14.49 1.44 2.08 0.49
HEAR 49 2.57 0.39 9.51 1.38 1.91 0.54
B 1276 2.53 0.56 13.79 1.17 1.38 0.46

Ji R R | 103 2.29 1.29 4.76 0. 65 0.42 0.28
W 163 2.16 0.35 4.48 0.90 0.80 0.41
JE8an 4151 2.80 0.35 14. 49 1.22 1.48 0.44
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Table 8 Descriptive statistics characteristics of SOC contents under different reclamation years in the study area
FFBEHf]/a FE AL F-HIE % e/ ME/ % KRB/ % B e 22/ % I %/ % 5 5 R AN
0 1778 2.94 0.35 14.49 1. 46 2.14 0.50
5 9 4.37 2.83 6.47 1.15 1.33 0.26
10 5 3.78 2.27 7.28 2.01 4.02 0.53
15 67 2.76 1.35 7.76 1.05 1.10 0.38
20 47 2.73 1.13 11. 84 1.53 2.33 0.56
25 1072 2.92 0.76 12. 14 1.02 1.03 0.35
40 1173 2.45 0.78 8.51 0.83 0.69 0.34
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Table 9 Regression analysis of SOC with different factors in the study area

UALIESEN FAg P AR(R?) W IE BLE A R(R?) B (sig)
BB T 30. 558 0.07 0.068 <0.01
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4 HhESIE
4.1 FHMERREX L ERIBRAZIT

SRR PEIN R T B o b 1) A T S R R ) B
A e T B ORI SRR A R TLI J  HEA

BUBRZS (AR S ) EFE R R, %45 R S R AR A5
IFTE 2 A — B, ST A RERE 1 AE 30% Ze A, 31X
FEEIN Oy R BRI B A
PRAPHIL , RO RLE -5 A ALY 54 5 8 A Pl—

A=

TR AR, B RS 2 LA HLBT (SOM) |, FEAIR T

SOM FIH™TLEE 6 R T8 ML A LR s A I, fbop
A R 1 A b D D sl D 3 R R AP LA A
B b fife S e, 5 80a HLR & AR
TAEIX 32 H B 55 Tl 3 DR F A R i, 4 398 5
Hozs [ o A AN (UL 5) o AR DX Al DX ik
FeBR X, CIA {H3E 55 /T 65,45l AL CIA fEIg K,
A LG A 39 XA A R A AT 5 R 0 RN AL s X
CIA {538 K F 65, 7EILER AL FEARIAT LA b X 35
i KT 68, A5 1Y 24 LI AR Ml IX At A7 7E K T 68
()5 oA LK., 3R W AR 3 Dt IX - 3 e IR XL AR
VRSP X (R, 9T o A T L2 8] 4y



5 3 Wi A5 LU IR AR R A DL s Al S ) R R - 1083 -

M2
4 Z{.'iiy "‘,/4
W S 3
NER RGBS L PR &
ARE ; NIHERE suym R\ f oty TR Bl ¥
L gl W2 r,,-»«"‘
e ¢ | mETsst
AFE L0 BHEZ ¢ 7275
: e p o 70-72
& 68~70
DT 65685
62~65
60~62
0 20km [ 55~60
- I 52-55

B5 HRERELECA D
Fig.5 CIA distribution of topsoil in the study area
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Control factor of the spatial variations in the soil organic carbon
content in the topsoil of the Xingkai Lake Plain

YANG Ze"** ,ZHANG Yi-He"** DAI Hui-Min"*? | LIU Guo-Dong"** | LIU Kai"** XU Jiang'*"
(1. Shenyang Center of China Geological Survey, Shenyang 110034, China ;2. Key Laboratory of Black Soil Evolution and Ecological Effect, Ministry of
Natural Resources, Shenyang 110034 ,China; 3. Key Laboratory of Black Soil Evolution and Ecological Effect, Shenyang 110034, China)

Abstract: Obtaining accurate soil organic carbon (SOC) content in the Xingkai Lake Plain and the main factor controlling its spatial
variation is greatly significant for controlling and restoring the SOC content and achieving sustainable agricultural development. This
study investigated the spatial distribution characteristics of the SOC content in the Xingkai Lake Plain and their control factor based on
4,151 topsoil samples collected at a depth of 0~20 cm in the field. Moreover, it compared the effects of soil parent materials, soil tex-
ture, soil type, land use type, and land reclamation duration ( year) on the spatial distribution of the SOC content in the plain through
geostatistical and regression analyses. The results are as follows. The SOC content in the topsoil of the study area is 0. 35% ~ 14. 49%
(average: 2.80%). It has a coefficient of variation of 0. 44, indicating moderate spatial variations. It has a nugget-to-sill ratio of
47.06% , indicating that its spatial distributions are affected by both structural and random factors. It is low in the middle and west and
is high in the east and north overall. All these five factors have significant effects on the SOC content (P<0.01). Among them, soil
parent materials, soil type, land use type, and land reclamation duration can independently account for 6. 8%, 3.8%, 9.2%, and
3.3% of the spatial variations in the SOC content, respectively. By contrast, soil texture can independently account for 30. 1% of the
spatial variations of the SOC content, which is far greater than that of the other four factors. Therefore, soil texture is the main control
factor in the spatial distribution of the SOC content in the study area.

Key words: SOC; spatial variation; main control factor; Xingkai Lake Plain
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