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Fig. 1  Soil types of Jiangsu Province and their
geographic distribution map
( I. Yisu low-hilly land, II . Xuhuai flooded plain, [ll. Lixiahe
plain, IV. Coastal plain, V. Ningzhen low hills,
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Fig. 2 Sampling sites distribution maps of Jiangsu Province in 1980(a) and 2006 (b)
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Table 1  Statisti calcharacters of SOM content of Jiangsu Province in 1980 and 2006
1980 4= SOM 2006 4= SOM 1980 - 2006
Gt T SOM in 1980(g kg~") SOM in 2006 (g kg™ ") SOM 72k,
Statistics Change of SOM
cell FEAKL  {E = bR i FEAKL  HME = bR 5 Bl in 1980-2006
Sample size ~ Mean + SD Range Sample size  Mean = SD Range (gkg™")
BAK Total 1519 16.55 +8.50 1.30~52.40 1565 18.31 +8.32 0.72 ~59.80 1.76
b P KIS )& Taihu Lake plain 203 23.88 +7.93a" 5.30 ~49.80 194 24.55 +9.51a 6. 60 ~59. 80 0.67
X358 RSB Lixiahe plain 299 20.01 £8.28¢  2.00 ~52.30 239  22.97 +8.64b  3.60~57. 10 2.96
Geo-
« T R IX Ningzhen low hills 280 19.07 £9.31c  1.30 ~52.40 217 19.16 £7.44¢  2.90 ~58.20 0.09
graphic
area W VLEJ5L Yangtze delta plain 186 15.68 £5.72¢  4.00 ~32.10 191 18.13 £7.03¢  3.90 ~43.00 2.45
g J5L Coastal plain 123 12.60 £4.23d  3.30~28.90 177 13.23 +6.45e¢  3.10 ~55.60 0.63
YT RAR = 5 M Yisu low-hilly land 139 11.90 £5.35d  1.50 ~32.00 137 15.07 £6.64d  4.40 ~39.60 3.17
i #9327 °F )it Xuhuai flooded plain 289 9.95 £4.66e  2.10 ~34.20 410  15.65 £6.35d  0.72 ~38.70 5.70
o it Forestland 84 19.77 £12.43a 4.60 ~52.30 63 17.62 £10.03ab 2.90 ~58.20 -2.15
A B4y Grassland 10 18.74 12, 74a 2.40 ~40.50 36 17.77£6.90ab 5.30~37.30  -0.97
Land
o /K I Paddyfield 984 18.52 £8. 16a 2.20 ~52.40 688  20.67 +8.78a 0.72 ~59.80 2.15
use
b Upland 441 11.51 £5.59b 1.30 ~35.00 778  16.56 £7.20b  2.80 ~50.90 5.05

Woel) [ —42 P S8 )5 A ] Y 2 R 22 78 AS [v) i B X 38 g 4 b ) 41 ) SOM & B 51 25 5% (p < 0.05) Note:1) Numbers affixed with the
same letter in the each column are not significantly different (p < 0.05) using Duncan’s multiple range test between different geographic areas and land

uses in the same year
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Fig. 4 Spatial distribution maps of SOM content in Jiangsu Provincein 1980 (a) and 2006 (b)
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3 ORI ArcGIS XIS 1D RE T 1) 1980 -
2006 AF- -1 b R A 22 Ak FLAE £k X 3 SOM. 7% £k 5
MG THES o X T A b R R kAR AR Ak Y X
SOM ARk i 25 S A K, 5 b -3 b 2 20 (5 A B0
RO S ) (g SOM A i 38 fin f K, Ay 3. 98
+4. 11 g kg ™' KHI K HIZERIE AN T 2.92 £4.70 ¢
kg ™" 5 o - 0 S R bR -l 2 L g SOML B4 i
RN 1 g kg™ X822 7 5l T K H AR
HiTE A A 10 Al BE AR, R Y AR W O B A
AT A LT & 3 PR, FE H -5 H 2R A i SOM
SRWALT 2.54+£3.20 g kg,

Xof F - MR & AR AR b B X 35, SOM. 78 4k 1 A
-3.35+5.47 g kg "HIMAES5.53 £4.92 g kg ', HE
- 554 b R - K B AR 2 AL v SOM 36 fin i K
SIS g kg R b, UK -3 LR AR S R B SOM
WD . 5 MR AR Ry K BB | R M RN G M
J5 ,SOM &5 it B I A, e ) S 572 3 28 SRy /K )
AL AR, 541 £3.95 g kg™ UK IS
AR Ay 5 M MRCH R B b S, SOM 7 1 A i 3, i
AR Sy T M IS A BILIT i R R

+ A G AR S K B SR b S, SOM B i K
FESE AN . A (BRoK ) 28 M MRS BT 3
22 R T RS B I A A L4 (45 SOM 5 B R
W B3I SR, b H R (R B AT ) B Ny
T J5 ,SOM & R [, XA R LW AR +
Ho I FH AR fE X SOM & £ 9 28 1k f4 1E FR [) , = 4t )
FRGAE R K B SR AR b JS , SOM & it 38, {453
R L ) 288 B A AR O i M S, SOM
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Table 3 Eigenvalues of the changes in SOM content caused by changes in land use in the period of 1980-2006
p— SOM A2 L i [F] YIME = pp i F—— SOM & {5 YME = prifE 2
] AR i
) - Range of SOM changes Mean + SD ) - Range of SOM changes Mean + SD
Change in land use . . Change in land use . .
(gkg™) (gkg™ ) (gkg™ ) (gkg™)
KH -k H ARHL —
-16.44 ~16.99 2.92 +£4.70 -13.98 ~13.32 2.72 £2.25
Paddy field-Paddy field Forest land-Grass land
KH -5 MR — e
-16.17 ~17.22 2.93 +5.60 -14.52~7.33 -1.42 £5.94
Paddy field-Upland Forest land-Idle land
KT = AR o -
-16.06 ~15.26 0.27 £6.15 -4.71 ~14.13 0.97 £6.22
Paddy field-Forest land Grass land-Grass land
KH - Hih U~ 7K H
-11.74 ~13. 64 2.39+£3.79 -12.67 ~16.57 2.48 £5.07
Paddy field-Grass land Grass land-Paddy field
K H -3 o~ 5
-14.58 ~15.24 -3.35+5.47 -4.50 ~16.52 5.53 +4.92
Paddy field-Idle land Grass land-Upland
P - R o - A
-15.28 ~16. 14 3.98 +4. 11 -3.55~11.86 4.27 £3.54
Upland-Upland Grass land-Forest land
i -k H L~ 5 b
-15.21 ~15.87 5.41 £3.95 -12.71 ~14.17 - 0.33+5.35
Upland-Paddy field Grass land-Idle land
i - At T - 5
-14.32 ~13.96 4.36 +4.21 -9.04 ~8.46 -2.54 £3.20
Upland-Forest land Idle land-Idle land
S - i Jic Hy - 7K
-11.20 ~14.08 3.51+£3.34 -8.63 ~12.42 2.95 £6.12
Upland-Grass land Idle land-Paddy field
5 - 57 T — 5
-12.96 ~7.12 3.08 £3.32 -3.87 ~12.51 3.68 £6.02
Upland-Idle land Idle land-Upland
PRHL - A T - A
-14.87 ~15.48 0.08 £5.47 -8.60 ~7.75 5.35+£3.78
Forest land-Forest land Idle land-Forest land
A - 7k H Tt — F b
-14.88 ~15.44 3.36 +4.34 -3.86 ~5.38 -2.76 £2.59
Forest land-Paddy field Idle land-Grass land
MR - 5
-15.14 ~15.28 2.28 £4.51
Forest land-Upland

2.4.3 ?JJﬁ“i%ﬁmﬁ%/“ﬂﬁ/ﬁ\ﬂj‘a/}?ﬁﬁﬁﬁ%ﬂﬁ
SOM &AL T 32 LR A B35 T R 45 5
M b, HLA i e 5 e L AR b R S i N R
Z—. 9 EH],1980 —2006 4EIT.H4 SOM 4 &
XS Ak % 5 1980 4F SOM & & 2 i 3 i/ 6, — 3%
B AT G X BOC R o X FVRRIE 5 44 SOM & it
AR AV B 23 () 40 A7 Ak Jm) — B, BV A ML A5 B 3 8 1Y)
RIS JEEORT 7 B XL R AR A T AR A LR
AR BRI RZ T R 2 R T
MRS H A X EEFRERATZN
Hlﬁﬂ%nﬁbuﬁéﬁim&ﬁu A OC, W) IR E

e B 3t DX AT S AR T S8 0 e ) L i A
BTSN A IE IR FE
R0 U6 A LB 2

TR T
B#9.95 g kg (E 1) KT
A K RS PR AR 7 T 22 A AR RS RS
20 B AT R DRI AR £ 7 o 5 RO ) B A L

FHI iR 23.88 ¢ ke FE R IR T B SR

SN L, A LY R A BE R AIE AT PSR

BB AT BB AT AL 221, A

AR E LA SR T
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TEMPORAL AND SPATIAL VARIABILITY OF SOIL ORGANIC MATTER AND
ITS DRIVING FORCE IN JIANGSU PROVINCE, CHINA

Zhao Mingsong'?  Zhang Ganlin'"  Wu Yunjin® Li Decheng' Zhao Yuguo'
(1 State Key Laboratory of Soil and Sustainable Agriculture , Institute of Soil Science,Chinese Academy of Sciences,Nanjing 210008, China)
(2 School of Survey and Mapping ,Anhui University of Science and Technology ,Huainan ,Anhui 232001, China)

(3 Nanjing Institute of Environmental Sciences,Ministry of Environmental Protection ,Nanjing 210042, China)

Abstract Soil organic matter ( SOM ) is a key index in estimating soil fertility and soil C
sequestration. Consequently , the study on temporal and spatial variability of SOM is of great significance to assessing re-
gional soil C sequestration potential and realizing sustainable utilization of soil resources. For this research, Jiangsu Prov-
ince , East China was selected as a subject for case study and comparative study was done of the data of the Second National
Soil Survey and the data collected in 2006, using the geostatistic and GIS technologies , to explore temporal and spatial vari-
ability of SOM in the surface soil layer (0 ~20cm) of the province during the period (1980 - 2006 ), and its driving
forces,as well. Results show that the mean SOM content increased from 16.55 +8.50 g kg ™' in 1980 to 18.31 +8.32 g
kg ™' in 2006 ,and its coefficient of variation decreased from 51.36% to 45. 44% . The variograms of SOM of the years both
fitted the exponential model, with nugget coefficient rising from 51. 85% to 56. 52% ,suggesting that the effect of stochastic
variability of SOM content intensified and spatial autocorrelation weakened. The codomain decreased from 71.55 km to
37.83 km,indicating decreasing spatial autocorrelation distance. A general trend was observed that soils high in initial
SOM content decreased in the content and vice versa,and the increment reduced in margin from north to south of the prov-
ince. The application of large volumes of chemical fertilizers improved crop production, and increased soil biomass from
crop leftover and roots. The extrapolation of straw incorporation brought large volumes of organic matter into the soil, con-
tributing to accumulation of SOM. Changes in land use brought about changes in SOM. Reclamation of land into paddy
fields,upland, and forest Lands increased SOM content and vice versa.

Key words Soil organic matter;Spatial-temporal variability ; Geostatistics ; Jiangsu Province
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