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Fig. 1 Location (left), soil type and sampling sites (right) of the study area ( I in the left figure stands for the Xu-Huai alluvial plain)
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Table 1 Statistical characteristic values of soil organic matter

4 e A R 0 SR8 ¥E i 22 i 2 3} 3 B S R K-S
Soil property Sample size Range Median Mean SD Skewness Kurtosis CV (%) K 56
T A B

168 7.42 ~38.45 20.75 21. 80 7.43 0.214 0 -0.840 0 34.08 0. 100

SOM (g kg™")
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Table 2 Semivariance model and its parameters for soil organic matter content
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Soil property Theoretical model Nugget (C,) Sill (Cy +C) Nugget/Sill (%) Range (m) R? Residual
4 HEA ML 7 407 A Y
10. 1 71.2 14.1 25 218 0. 980 0.285
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Fig. 4 Isotropic semivariogram of soil organic matter
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Fig. 5 Anisotropic semivariogram of soil organic matter
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Table 3  Cross-validation parameters of Kriging

PRI MS B BN B2 RMS P bRufiit 22 ASE b i 207 IR B 12 22 RMSSE

-3 7 HL A% Ordinary Kriging 0.003 3 3.573 3.492 1.013
fi] B 5% HL A% Simple Kriging 0. 006 8 3. 449 3.074 1.213
77 5 HL% Universal Kriging 0.008 2 3.455 3.077 1.214

x x
P B bR
SOM(g kg ) Prediction
£K8 standard error
[110.71~13.21 -
[113.22~15.62 %ié;i?ﬁ
[115.63~18.04 3.41~3.49
[ 18.05~20.17 B 3.49~3.55
I 20.18~22.21 I 3.56~3.59
I 22.22~24.25 I 3.59~3.64
N 24.26~26.39 . 3.64~3.69
. 26.40~28.52 . 3.69~3.76
I 28.53~30.65 . 3.76~3.84
N 30.66~34.36 . 3.84~4.01

6 3E v B (8 Y - R PILBTZS ) 3 A 1B (Z2) MR vE SR 22 B ()

Fig. 6 Spatial distribution of SOM (left) and its prediction standard error (right) based on Kriging
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Table 4 Correlation matrix between soil organic matter and soil mechanical composition

+- 4 J& # Soil property A BT SOM
T HEAH LB SOM 1
ki & 1 Sand -0.81™
Wy Silt 0.81*
ki & Clay 0.71*

Wb ki i Sand

b & e Silt Fiki & Clay

-0.98" 1

-0.92* 0.82" 1

T s FE 0. 01 K FAHSEME S 2 (n =168) Note: ## Significant at p =0.01 (n =168)

FIH ARCGIS 9.2 XTS5 X - SRk bk 3%
AT W Kriging 4 (6 (B 7) o Bk & 23 8] 2
A E S AP (& 6 72) tH— 2, Je e 1 i
ZIE Y IE AN SC o FORL i 00 M X A S P A 20
KXt A ML A R OR 37 4 T, A BLSOAS 5 g Ak
fifp o APORL AR A 8] o A T A HLBU O A A B,
R E AR,

2.4.2 BRI + HEA AL A A] A
SRR R R O O R B

20 G0 ) 4 R R A 9 R M HE T R ) 4 98 EE
R o X4 BE SR i SOM F &t AL AR 41
BOHEATGI 0T R R 5. NGRS RE I, A
[F) B A= B BT AUAS [7] + Fl i SOM & £ 7 47K °F- 25 7
MR WA BT, 15 WA TR ) 1) SOM. & # fx
5,83 31,16 g kg™ T R L A B A, M 18. 68
g kg ™ R B B TR A R R B AR 2, AR R
W 25 5 BT WA O AR b R B 2 R i
TR 2 f5. AN A+ (A KR
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WAL 1) 9 SOM & it fie i, Jy 28.15 g kg ™',
Bk O AL R R (22.00% ) 5 3R B Ak £ (55 5 TRk €
MEAETE £ ) A%, SOM R Bk R R RTH /Y 172, %
MIAERRL S L AL S T R E
mLATMANE SRR P EERAKE, WA -
(F R AT +) A8 sk 5l A e i 2
fifF 5% 3% B 76 VT 95 6 350 B 4 B o 52 o 4 1 R A

b pH 3 A 5 W G A W R 3 P T R A LR B
W ft , 45 Fob B 0 980 LA HL 0 365 B 99 S # pHL 3
B, 24 pH R ( <5.5) skid @ ( >8.5) X — ik
T W R R R, 43 B W A BIL SR A 4 A
SRR BRSEIX R 55 B B S LB, pH K
8.1 +0. 30, fi A= Wy 3 ‘B 09 3% 30 3 11, IR i AR 4
) - HE A LB 5 i

N

A

N

A

ZKL Clay (%) fbkE Sand (%)

3 7.50~9.81 [C312.20~19.72
3 9.81~11.71 [C119.72~27.48
B 11.71~13.02 [27.48~34.98
I 13.02~14.26 [ 34.98~40.99
B 14.26~15.74 N 40.99~46.49
. [5.74~17.89 N 46.49~51.25
. 17.89~20.44 . 51.25~55.75
N 20.44~23.24 . 55.75~60.51

. 23.24~25.63
. 25.63~28.50

. 60.51~67.01
. 67.01~76.01

B 7 R ERAL (ZE) DKL (F7) & 2 18] 20 A 14

Fig. 7 Spatial distribution map of clay (left) and sand (right) content
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Table 5 Soil organic matter contents and mechanical compositions of soils different in parent materials and soil types

AR A PR [ ACTS T bR AT Rk &
Sample size SOM (g kg™") Sand (% ) Silt (% ) Clay (%)
B 5 A TR
42 31.16 + 3.54 7.52 + 3.55 67.78 + 2.84 24.71 £ 4.39
Parent material Lagoon sediments
B B IR AR (1 T 3 o AR
126 18.68 + 5.51 19.31 £ 7.08 67.13 £ 5.67 13.55 + 4.44
Carbonate-containing alluvial deposits
TR i/
60 28.15+ 6.25a') 9.83 + 5.22¢ 68.19 + 3.34ab 22.00 + 6.05a
Soil types Silt soil
(RS
57 20.56 £ 5.53b  17.01 = 5.71b 69.06 + 4.87a  13.92 + 4.76b
Yellow fluvo-aquaticsoil
Wt
18 16.09 + 4.32bc 23.99 = 7.72a 64.58 £ 6.43bc  11.43 + 3.40b
Sandy soil
ikt
30 15.75 + 4.01bc 23.02 + 7.28a 63.80 + 5.68¢ 13.17 £ 3.73b
Salinized soil
e 1
3 13.31 = 1.98¢  22.40 + 7.03a 67.00 £ 1.65abe 10.57 = 5.57b

Saline-alkaline soil

TE 1) B — S B 5 /NG F R R R 3 K8 25 5 B35 (p <0.05) 5 i + P& & B £ o0 A BOR @AY £ 5 3016 AR sl ik + 55 8k
IR 4ETE - Note: 1) Values followed by the different lowercase letter in same column are significantly different (p <0.05) ; silty soil, yellow fluvo-a-

quatic soil and sandy soil belong to Calcaric Ochri-Aquic Cambosols; salinization soil and saline-slkaline soil belong to Parasalic Ochri-Aquic Cambosols
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Table 6 Variance analysis of soil organic matter of soils different in parent material and soil type

Tr Z AR i 22 F- 75 Fil H 77 P
]
Source of variation Sum of square Mean square !
B £H [i]
4 903. 46 4 903. 46 188.71 7" 0. 000
Parent material Between groups
4N
4313.35 166 25.98
Within groups
SR Total 9 216. 80 167
Ea g 411n]
4411.23 1 102. 81 37.41™ 0. 000
Soil types Between groups
HN
4 805.58 163 29.48
Within groups
B Total 9 216. 80 167
% p <0.001

2.4.3  HHUFIHIA HIEA VLTS AR RASEm
oA HIT7 22 SOM BB MM £ 2 —"' . REK L
Hi R O 2 A5 B I R VR R R Y 25 R R 8L
AT . BT X 4 R 322k 5 A K
HCE 3D, 48 50 5 X B8 T B 48.94% F
30.90% ,Ff i R AE EEAE K AR, 27 Ak
8 AT+ Hu A H T SOM & i 1y s Hr &5 R 5 7 %
SrRTEER . R T AW ONEK H AR SOM F &

2 SRR, K HLE SOM 55 BE¥ {4 29. 24 g kg ™', 5
M HA 17.67 ¢ kg™, A F K A 60.50% ; ifii
i SOM &1 CV Ry 27.84% & /K H1 1.6 1%,
5T X P S SOM AR 545 /K H g A8 S o 21, 17 R 45
o e o 5 I NI e S S D = Wl A R B e o R S R 3
JEE X3 25 S It 2 BT MR B R T S 2 A )
() DXk % A T K AT 7 0 SOM & it o AR e
BEWMTE ST SOM Ay 2B 1 358 [E 5%
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Table 7 Statistical characteristics values of soil organic matter in soils different in land use
7l Bl Range H1{H Mean sl = SD
+ #i#] ] Land use BEAKL Sample size ! 8 , 1k . ) it ARERBCV(%)
(g kg
7K M Paddy field 60 16. 12 ~38.45 29.24 4.98 17.03
L4 Dry land 108 7.42 ~33.20 17.67 4.92 27.84

F1 2 8 M [ A o 1) I S A ], 26 (8] 3 07 KT
HNKT7 R AMN EZR K THNZESR, AR T
A 77 A ) SOM & & F K259 p B/ T 0. 001,
AN+ 1A 5 2L SOM & & BT & 2 &
(p<0.001) o HRAERAEI 54 T UFR A, N T 36K
VEM ™, >4 3% 3 ] A IE A0 52 5 B8, A BLIE 3
FHARAR D 5 24 M 1) K FH 3 3l 52 47 7K 5 48 A, AR 71 5
FAELR, RAE S SEARTE 15 em DL 1 FEFFIE L
B, AT DL A I B R, R AR AR
220 itk BV K O 85 B oAk A7 T v, K T T Ak

P, R IIAE T ACIRZS , i TR %,
A BT R fige T R T S AT Al R T 05 5, AR T
APUEIR R . s, & 3R] DUAIE ST X A K I
BOPAAEARILES, L B AR L, B
By FAPLY R 2 R, X T R i B O
RITHEAT R B AR (RS FF 8 1 56 7t A7 HILAC J2 42 w5
DX I 351 B BE g A - R AT 0 9 AT Sk AR . xR
b, 22 B0 B 64V W G AT R BT I B AR R LT
Je ik T, 32 3 A LB i L s e R S
BRI
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Table 8 Variance analysis of soil organic matter in soils different in land use

T7 AR A 22 - J7 A F 77 -
]
Source of variation Sum of square Mean square !
d 3t A 4110]
5161.89 5161.89 211.317™ 0. 000
Land use Between groups
AN
4 054.91 166 24.43
Within groups
S Total 9 216. 80 167
#% p <0.001

2.4.4 R[] IHEO B HEA BILITTZS (] A S 9 52 e
-3 T7 72 0 Hr BUBR BE SE PR UL T 4% [ X SOM
R 25 S (H R ESE B LA I T4 SOM
AR R A, 0 ) LA R AL AR AL R
RERT | SRR A MR | Dy B B DL SOM 3 4
o IRAR HE BEAT 32 A 013 23 A, R i 54 [
SOM 5 H 25 [6] 748 53 1) 25 45 fil 6 BE 1 A0 A [] I 5 4
SOM 7 [a] 48 55 5% Wl i) AH X 2k, R 9 N &1
Xt SOM & 13 A5 [l I 73 #r 45
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Table 9 Stepwise regression analysis of factors contributing

to the variability of SOM content

i T T HA L SOM
Impact factors RZ§ AR? R?ﬁ R::dj
0. 746
+ HEHLBR A AL
0.107 0. 649 0.727
Soiltexture
J A B B
0.712 0.034 0.118
Parent material
I ey
0.727 0.019 0. 069
Soil types
4= Hb R
0. 679 0. 065 0.202
Land use

T, R O BRI i b B A S X SOM.
34 A B 0 R 2R B A R g 78 b A5 Sk 7 2
AR ik B U7 R R A, AR
K, 8 2% A8 ik A [0 09 5 AR R R, A AR
SE ZRR, RAE BTN (8] U5 5 i A 75 R T A A 43 o
ok /%735 Bk 1% [ 0 7 5 R A R R 43 9 L1 DS
R W R S bR — R T
52 Z B, 1109 7 B R T A S A PR A A
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ZH G RITFE X A SOML 25 [1] 75 S5 9 5 Wi 5t K , g g i

ST R 2 TR AR SR 64, 9% , FLUR R 4 R O X
B BE B R ESR YK S T RS AR T4. 6% .
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M PR 28 66 AT 340 FH 3 B o R
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T

3 45 ®©

1) #F55X SOM %44 21.80 £7.43 g kg ™', 4k
T AR, SOM H A 58 ZU 1Y 75 [A] 48 S5, 45 14 718 S
hEREH, S m R, K ERIE—Pi
) I A% S B A B
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SPATIAL VARIABILITY OF SOIL ORGANIC MATTER AND ITS DOMINATING
FACTORS IN XU-HUAI ALLUVIAL PLAIN

Zhao Mingsong'?  Zhang Ganlin'®  Wang Decai'”’ Li Decheng' Pan Xianzhang' Zhao Yuguo'
(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)
(2 Graduate University of Chinese Academy of Sciences, Beijing 100049, China)
(3 College of Forestry, Henan Agricultural University, Zhengzhou 450002, China)

Abstract In an agricultural ecosystem, soil organic matter (SOM) is an index key to estimating soil C sequestra-
tion, soil fertility and quality, etc. Estimation of these soil properties at an acceptable level of accuracy is very important.
In this research, a square area (116°45'32" ~ 117°2"14"E ,34°31'12" ~34°45'6"N) , about 580 km’, was chosen as an
example in the northwest of the Xu-Huai alluvial plain ( Xuzhou and Huaiyin). A total of 168 soil samples were collected
according to nested scenario’s, for analysis of SOM content and soil texture. And furthermore, spatial variability of SOM in
the surface layer of this region was analyzed using the geostatistics and GIS method, and its dominating factors, too, by
means of variance analysis and regression analysis. Descriptive statistics of the results shows that the SOM content of the
region varying in the range of 21.80 +7.43 g kg ™' with a variation coefficient being 34.08% , both belonging to a moder-
ate level. Geostatistical analysis suggests that the study area was very strong in spatial autocorrelation and structural factors
played a dominating role in spatial variability of SOM, which was significant in anisotropy. The variation at 45° in direc-
tion was the most severe. SOM in the area was distributed in a band, decreasing from northeast to southwest. Variance a-
nalysis and stepwise regression analysis indicates that mechanical composition of the soil was the dominating factor, which
alone could explain 64.9% of the SOM spatial variability of the region, and land use, parent material and soil type fol-
lowed in role. The four factors together could explain 74.6% of the variability of SOM in the study area.

Key words Soil organic matter; Spatial variability; Influencing factors; Geostatistics; Stepwise regression
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