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Table 1 Descriptive statistics of SOC and TN in the studied area
EIE G o AV = =¥ 54 KME He/ME ¥E PR ERRE BERE WERL
Index  Year Numbers  Max (gkg™) Min (gkg™) Mean (gkg™) SD  CV (%) Skewness Kurtosis
HHLEE 1981 214 21.17 0.70 6.41 4.65 72.59 0.74 1.25
SOC 2012 555 37.10 3.36 13.46 6.58 48.87 0.50 1.02
S 1981 214 1.91 0.20 0.88 0.35 40.04 -0.03 0.76
TN 2012 555 2.57 0.34 1.12 0.44 38.75 0.11 0.78
RAELL 1981 214 13.73 0.97 6.85 2.94 42.92 0.24 -0.61
C/N 2012 555 21.79 4.84 11.93 3.14 26.32 0.38 -0.23
2 MRETEFEENK. 2EAFXHFERHRBLULRESH
Table 2 Theoretical semivariogram model for SOC and TN in the studied area and its parameters
BN AEAR LB R HedE Bl P S hE R k2%
Index Year Theoretical model Nugget Sill Nugget/Sill Range (km ) R’ Residual
EELIIR" 3 1981 1850 Exponential 0.280 0.560 0.500 9.0 0.760 2.34x107
SOC 2012 18% Exponential 0.150 0.225 0.667 8.0 0.819 1.42x 107
A 1981 #5840 Exponential 0.070 0.167 0.419 12.0 0.706 4.03x10°
TN 2012 1840 Exponential 0.090 0.148 0.608 9.5 0.791 6.69x 10

0.150F10.070. 0.090, FHIFFAEE R G0 1% 25 FIbE
BLIR 25 R AN R B A 2 (AR 57t 5 B8 43
40.500, 0.419F10.667, 0.608; MA-HFHISOC .
TN A A 439 09.0 km, 8.0 kmA112.0
km. 9.5 km, ZS[] HAHCHEBER /N, 5% ke
Hfl AR BT 25 1) A AHSEE I U L e
19814ESOC ., TNAYZS [A] 4% 55 3 B2 B 45 f P K &R
FBE AL R 2 A L [F 5, 22201248 W 5 i) T 52
SRS ES-A T

Sk LW 2 e = A B 4 SR A5 18] 43 A7 A%
Jar, B R 2 A A R B, #E AreG1S9.3
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SOCH K- w1 3 20124 1Z X SOCEH X &
BT 7 A6 B A L b RN 2R R O e X, AR
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X, mfE X EEHA T E . JEERER A HIX ;2012
FERFAT XS TN S B 7£0.75 ~ 1.25 ¢ kg™' 2 0],
ARG, H 2 R BEHOR A A% R, A
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SRHLICTNS A BT R R, X AR . 2 A
B 23 Y AR A% SRy 5 AR A A R R i A O AR )
RGP LA L X R 4R R R XA A
B, A 7 2 2 R AR A, AR R
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Fig.2 Spatio-temporal distribution of SOC and TN in the studied area
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Table 3 Descriptive statistics of SOC and TN contents relative to soil parent material
HHLEK SOC 4% TN
AR AR5 B AR
Year Soil parent materials Numbers HI{E Mean tRfE2ZSD CV (%) HI{E Mean tRfE2ZSD CV (%)
(gkg™) (gkg")
1981 EH I ES AU 17 7.94a 4.17 52.55 0.91a 0.32 34.78
Q, alluvial deposits
HEREOE 33 5.85a 5.14 87.88 0.87a 0.39 44.69
K, purple shale
RY RS 151 6.41a 4.75 74.07 0.88a 0.35 39.92
Ji. 5. 3 purple shale
SERREOE 13 5.75a 1.88 32.78 0.80a 0.26 32.83
T; purple shale
2012 SR Y 44 13.46ab 4.43 32.91 1.09a 0.26 23.84
Q, alluvial deposits
FER A 68 12.60h 6.60 52.36 1.04a 0.46 43.76
K, purple shale
P RO 404 13.44ab 6.76 50.34 1.15a 0.45 39.52
J1. 5. 3 purple shale
SEREAS 39 15.26a 6.50 42.63 1.06a 0.34 32.41

T; purple shale

T KPR R — i 2 2 BB E 25, AW TR Rl — ] = 2 A B EPEZE S, T FEINote: Data

affixed with the same letters are not significant in difference within same year, and data affixed with different letters are significant in

difference within same year. The same below

®4 FELRLBTRBANK,. 2RSEGIHHFE

Table 4 Descriptive statistics of SOC and TN contents relative to soil type

i o o A Bl soc 2H TN
AR + A FE R
L. {H Mean o ¥I{H Mean o
Year Soil types Numbers . tRifE2ZSD CV (%) . PRfE2ZSD CV (%)
(gke™) (gkg™)

1981 %% 1 Purplish soils 111 3.78b 1.99 52.54 0.73b 0.21 29.38
W Yellow soils 23 5.00b 2.03 40.59 0.65b 0.15 23.60
KA+ Paddy soils 80 10.45a 4.98 47.71 1.15a 0.37 31.99

2012 {0+ Purplish soils 293 11.25b 6.41 56.97 0.98b 0.41 41.74
I Yellow soils 59 11.93b 5.67 47.54 0.89h 0.25 28.56
K+ Paddy soils 203 17.10a 5.39 31.51 1.40a 0.37 26.23

2.3.2  HBJE S50 RN B A o PR 5 A Bt 40 1 (p<0.01) MK, KISOCT kA B
FERBORTR, SO Ui L2 . B R, AR /N RTS8 el g ek 555 1 2 BB s . 1981
AN R BN A, MR (R5) AERN20124ESOCF 5 TV 1 45 55 AH G R 5508
198 14EFI20124ESOCH AR X R B A B F B KB B EIEMEKF, RFBEE HBEESOCHE
FHEMIELKR (p>0.05) . 19814ESOCH B | IR . 198 14EFI20124-SOC 5 1t 5 1 i 7 25 48 54
MR ABEIR B HAEI R E (p<0.05) . WMEBFE  HHCREEA RN BE EMCER, b mgs
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Table 5 Correlation analysis of SOC and TN with topography and vegetation cover

fEbn M RS =R MXTE R BK O B ey IR PR R IR W ShRESR AL Mkl AR
Index Year Numbers DEM H, L. Aspect S C, C, ' Q NDVI
AL 1981 214 -0.030 -0.071 0.071 0.081 -0.204" -0.097 0.025 0.412" -0.134" 0.304"
SOC 2012 555 0.047 -0.045 0.058 0.133" -0.011 -0.003  -0.014 0.173" -0.045 0.269"
4% 1981 214 -0.064 -0.061 0.090 0.030 -0.181" -0.041 0.102 0.375" -0.121 0.222"
TN 2012 555 0.009 -0.022 0.052 0.153" -0.070  -0.033 0.004 0.226" -0.054 0.214"

*p<0.05; **p<0.01

o R HSOCH Ry 1Y L TN R Y
B REAR s TN S MR R | R Bk A 55 4R B A
PSS EY T E NN ES TS S5 13 I YNES
() - 87 B ) i) 42 kb ™ E, RIESR A G TR
SN R R T B M 3R T RUR A A o R
AL S AR R, A PR S AR Z B fE1EE
B BOARGPE 1 2 SR BTN AR . 2012
AETNS By | MO BE 8 500 Al Bk S EIOR ¢ R 2K
KB W EEA SR, RWIREE Y m 546 (]
e o, PIMMEREEOREE, KaZE, AEFEST
*R;%“”o

304F2K, BEMXFSOC, TNE B 520 A 3
Jsi A i i E PR ARG K A, BEEEXTSOC, TN &
S W) F AR 0 3 A DG 55 R T i AR OG T, SOCH
i 5T I 2l R R B T R AR S 3 BRORH DG OC RIS
ToFEM MR R, XTE— &R F R iz XK
T RAEFHE S -
2.3.3 M A AN [A) A= R 5 R
SOC., TNE®ZERIE (£6) . 19814ESOCH &=

RBKHBESTHRE, AEERES TS
M, PR b TN iR K I TR b
B, R, E2012FE A M AHSOC, TNF
YRS EEEER, RIN. KH > HREH >
bel > S, /KHIEISOC, TN & — EHA T
KV, X5 7K AR it Rk H LR A A A R T
SOCHETFA 3 1 1005 MR B S0 U 3 2 g Al )
JRIEY), MilEwIRkE R, RIZSOCHMAEZ, H
s+ SRR R A AR e L 2,
SOC., TNANFH Ko b i £ 0 — 47 1 24
o =, [ RO IRE, AERARKZ, HE
b R e ARG, BEZ A DL R, A
ZMRMINIZE Sy, HHSOC, TN &8 4b T A X AR
K 2

304F 2K SOC 7 5 11 14 Wi B 5 =5 T TN 7 & 1Y
W FRICH/KH ., FH . [, AREHISOCH 47
WHETFL.644% . 2.100% . 2.714% . 2.534%, TN&&
SralR TR 2245 0 11345 1.256% . 1.554%, AR
M. FEAHBSOC ., TNIEIREC I W, Hir, i 55

#6 ARETMFAARXLRANK. SRGIHHFIE

Table 6 Descriptive statistics of SOC and TN contents relative to land use type

£/ T AT FEREL HHLEE SOC A TN
I Mean ) CV I Mean ]
Year Land use types Numbers FrifE2E SD FRifEZ SD CV (%)
(gke™) (%) (gkg™)

1981 7K HPaddy field 80 10.45a 4.98 47.71 1.15a 0.37 31.99
FHiDry land 105 3.69¢ 1.76 47.63 0.70b 0.20 29.01
[E] Hi Garden land 14 3.83¢c 1.72 44.90 0.77b 0.22 28.53
MEHIWoodland and grassland 15 6.26b 2.76 44.11 0.74b 0.21 28.40
2012 7K H Paddy field 203 17.10a 5.39 31.51 1.40a 0.37 26.23
B HiDry land 154 7.74d 2.03 26.19 0.79d 0.20 25.55
bl i Garden land 60 10.38¢ 3.20 30.81 0.96¢ 0.32 32.91
MELHWoodland and grassland 138 15.84b 7.55 47.65 1.15b 0.48 41.46
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TN B R R | el AR S R Ak BT, UK
S S RBCT B Rk F ARSI S OC
TN 2 [8] FAECM:, BRI s B IL T pF 5 IX
SOC. TNAYZS 22 SRR e, X 548 SlUR [F 546 R
R
2.3.4 mHERNAZL k7R I 304F K & I
FE XX BSOC . TN 23 J8 A8 52 0 72 B ) A2 £k, %t
SO R R VAT AT o S5 oR, B AR E
SOC. TNH}Z ALK 7 JC i 5 m (p>0.05)
X FEE X R AR ERr, TUE, H
HE AR BOR AR 3 R A
i, MRS . HIERFXSOC, TN %S48 51
AR EZMW (p<0.001) o 19814F HHERA | +
WA . MR E S . B RS SO C
23 8] 28 S 943.0% . 42.9% . 8.8% . 17.2%, TN
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AR 4y B M SOC A M 48 5 1923.7% . 47.8% .
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Spatio-temporal Variations of Soil Organic Carbon and Total Nitrogen
and Driving Factors in Purple Soil Hilly Area of Mid-Sichuan Basin in the
Past 30 Years

LUO Youlin"* LI Qiquan"* WANG Changquan' FU Yuejun' XIN Zhiyuan' LI Bin' YUAN Dagang'
(1 College of Resources, Sichuan Agricultural University, Chengdu 611130, China)

( 2 Institute of Resources and Geography Information Technology, Sichuan Agricultural University, Chengdu 611130, China)

Abstract  Soil organic carbon ( SOC ) and soil nitrogen ( TN ) are two important elements essential for vegetation
growth, and meanwhile the major contributors of greenhouse gases, affecting the entire eco-environmental system.
Accurate knowledge of how SOC and TN varies spatially and temporally and their driving factors at a regional scale is of
some great significance to extrapolation of balanced fertilization based on soil C and N regulation as well as protection
of the ecological environment. Therefore, based on the data gathered during the 2ndNational Soil Survey in 1981 and
the measured data of 555 soil samples (0~20cm ) collected in 2012, exploration was done of characteristics of the
temporal and spatial evolution of organic carbon ( SOC ) and total nitrogen ( TN ) and it’s driving factors in the Purple
Soil Hilly area of Mid-Sichuan Basin over the past 30 years. With the aid of GS™7.0 and ArcGIS9.3, spatial structure and
spatial distribution of the two nutrient elements was analyzed. By means of classic statistics analysis, variance analysis

(ANOVA ) and regression analysis, comparison was performed of soil parent material, soil type, land use type,
topography and vegetation in impact on spatial-temporal evolution of SOC and TN under different. The classical statistical
analysis indicates that the mean content of SOC in the topsoil layer was 6.41g kg™ in 1981and 13.46 g kg™ in 2012,
with coefficient of variation being 72.59% and 48.87%, respectively, and the mean content of TN was 0.88 g kg™ in
1981and 1.12 g kg™ in 2012, with coefficients of variation being 40.04% and 38.75%, respectively. Apparently, the
mean content of SOC increased by 109.98% and the mean content of TN by 27.27%, while their coefficients of variation
showed a decreasing trend, The spatial structure analysis reveals that over the past 30 years, SOC and TN was affected
jointly by structural and random factors, but tended to be more affected by random factors. The ArcGIS9.3 interpolation
shows that SOC and TN contents increased in most parts of the study area, especially in areas of low mountains and deep
hills. The ANOVA demonstrates that parent material did not have much impact on SOC and TN contents (p>0.05) ;
While soil type, topography, vegetation cover and land use did (p <0.001 ) .The regression analysis indicates that land

use type was becoming the dominant factor affecting spatio-temporal variation of SOC and TN, which implies that human
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cultivation is increasingly important in the spatial variation of both SOC and TN; while soil type was decreasing in its
role but still cannot be overlooked as suggested in the structural analysis conducted here. The impact of topography was
declining, while that of vegetation cover was rising over the past 30 years. The content of SOC and TN and the soil C/N
was increasing, while the correlation coefficient of SOC and TN was decreasing slightly.

Key words Soil organic carbon; Total nitrogen; Spatiotemporal variations; Driving factors; Purple Soil Hilly

area of Mid-Sichuan Basin

(R1ESRIE: A

http: //pedologica. issas. ac. cn



