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Fig. 1 Location and sampling point distribution of Zhumashao depression
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Table 1  Statistics of soil bulk density, moisture and organic material
PERL aoliel LikAd KA /M o 2 55 R K—S
A /g cm 171 1.17 1.20 1.42 0.74 0.178 0.15 1.090"
KA/ % 171 26. 45 25.99 36.02 16. 92 2.985 0.11 1.083"
BHLT g+ kg ! 57 5.56 3.67 13.47 0. 89 3.354 0.71 1. 264

T RARKEIKF «=0. 053 A E K IF A LT R REA KSR 50 117,117 1 57 4
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Gt oy dr (3 2) . R AR 4 R R O 2Ok B P = 1 1 5 =X e A T & AR AR Ak, TR 3 K A3 B
FeBlak s 7050 oA H I X DIEAR NI R &5 P BRI AN TS/ N E A G H
S T B R B K Ay i Al 25, 109, AR R Y R e I LR R
25.76 %, /NT R YR B3 28, 03% .27, 75005 11 T AR MCEN TN Ry i B R Ve L 23000 R I 7Y
AHLBTI R 4.81 g+ kg 1.2, 44 g+ kg '/NTTE AHLETE &L FEM/N S K,
W B 5.92 g o kg '.7.45 g« kg ', — Ok
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Table 2 Distribution of soil bulk density , moisture and organic material on different slopes

- - - - Worg/ HE/ K4y/ AHHLBT/
° geom? % g kg
s 54 67% 0% 33% 2.8 1.27 25.76 2.44
T 42 0% 1% 29% 18.4 1.11 28.03 5.92
gk 48 5% 25% 0% 28.2 1. 08 25.10 4.81
bk 27 44% 44% 12% 13.4 1.14 27.75 7.45
2.1.3 FER&ALE N 0. 12, A8 S /N TR 35 T kS OK 3 A LR AR S R
FEAS [R) W 307 e 5 1) A T L ML O 2% PR B BE L R AR 0.12.,0. 72, 8 R T RIS
AT A 5 PR 2 % b b Ry A R) S PR T A R G I 0 o e AR L e AU ORH B L /N s BA A

WA AU b s SRR A A LA 3 LML OF LI T L M A AT IR (T, ) s HE B
AL A E TGN 1,24 g+ om S RKT AL bR b B B T A5 R A b Ry 5t
BAUERT 1,08 g « em s T HE K AN R HLIR Y A5 ZETRURE P L B R MR LR 4 A A B A
fEH 27. 69%.6. 16 g « kg '\ 4> W5 FALBE Y AckE A OMMEA T JLBE LUBE ML O 3 B+ A L
25.50%.3.73 g » kg ', LB EMEATA R AR A BRI LUK BEAE, S8 T L2 )

®3 BELAHITERIE KSTWENRNEREITFHE

Table 3  Statistics of soil bulk density, moisture and organic material on south and north slopes

KE IK 4y A BT
I 1) WepggE/ WK /m
¥ifl /g« em? RS ¥IE/ % RS ¥ft / kg« m 3 RS
db 1.24 0.12 25. 54 0.12 4.6 0.72 16 170
)3 1.08 0.17 27.69 0.08 6.6 0. 60 17 120
2.1.4 B LA A F XK T B AR T e KA A LT R
O Th I R b DLk b L B b R =R - R O T AN TR B A2 38 1 ) FE 3 b s AR B T - b )

ANFEE O, PRHFEFER .25 g em "ok A RSB 5 B R0 . D, AT+
TR 14 g+ cm DAFEARC 04 g+ cm DB FE KD AR ZSEN 3 FER R 5 T A
iy & K 2y O 25, 0500, /N T B M RN BE R Y ARINERER N . 7E3E S, T R AN A B,
26.59%.28. 540 s —Fh L MR 7 sUA AL B i AL 3 B M ke SR L, L BRRE T RE R K PR AR A
TEARKN BFHA P 3.32 kg« m *AONHEAR L FIE I SRS 2 TR Mk i b BE AR AL L Y U
HE(6.85 kg » m DM, W3 EMA AT TR SR e A R A
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Table 4 Statistics of soil bulk density , moisture and organic material for different land uses
=L B AR -2 {E IS PN Fe/ME e 2 b 25 A5 R K—S
W 84 25.05 29. 66 16. 92 12. 46 2.50 0.10 1.14
K4y HEA 54 28. 54 36. 02 23.01 13.01 2.81 0.10 0.49
B b, 33 26. 59 33. 30 23.29 10. 10 2.34 0.09 0. 81
B 84 1.25 1.42 0.94 0.48 0.12 0.10 0. 37
KHE HEA 54 1. 04 1.32 0.74 0.58 0.15 0.14 0.52
b, 33 1.14 1.41 0.75 0.66 0.22 0.19 1.10
B 28 3.32 6.49 1. 00 5.29 1.62 0.49 0.61
A LB HEA 18 6.85 13.47 0. 89 12.58 3.88 0.57 0. 42
B M, 11 1. 96 13.09 1.36 11.73 4.07 0. 82 0.72
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Table 5 Correlation of soil bulk density,

moisture and organic material

Fasiiy K5y AL
KE 1 —0.581** —0.609"*
Koy —0.581"" 1 0.199
HHLR —0.609" " 0.199 1

W % FoRMEMEAKFE «=0.01,

2.3 TEFE AS AIRZTERRE

N GS+7. 0 FRAEXTFFE X+ 75 5 K A
BLIT Y 25 18] S o 1 kA7 2 5 22 70 B, 45 2R R W) (3R
6): FIEAE JKGr A WU A A T E S50 BT
EZRMEAEW BRI RAAN —, NS BERE,0~20
em KA B A HLTS BRI AL (S) LG B,
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0.65.0.73.0. 88,
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MR 4 RECNT 0~20 em; 3 B 5E S g 7 oK 43 L 45
A AL Y A TR AH OCPE B 88, B 32 R &
PP PR (- SRR Y B IE L ASfg) S52 M Be/) o Tid BE B
Bl FEPARWE S T M T 0~20 cm HIERZ
B K A AL A 8] A Y BE AL S S X M T Rl
1 2 TR B B 3G s AR N
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Table 6 Fitting model of semi-variance function for soil bulk density, moisture and organic material
W X7 A Co Co+C A RSS R? Co/(Co+O)

Ka¥ S 14. 87 15.23 94. 5 16.2 0.91 0. 97

0~20 cm Ay S 201.8 211.6 52.1 397 0.98 0. 95
A PR S 16.06 18.79 112.3 11.7 0.92 0. 86

K43 G 23.15 25.31 729.02 74.4 0.65 0.92

20~40 cm A G 540.9 670.9 708. 06 28525 0.73 0. 81
A HLBT G 8.39 10. 77 387.11 3.1 0. 88 0.78

2.4 XBEBREKS BIRZESH
M) FH 38w B A% 376 16 75 95 X 2 M R AL 3 0~

20 em,20~40 cm + )2 HIERE K4 A VLR TS
23 Al (3D 5 R BoR, HHEERE KA VA LR
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Fig. 2 Spatial layered distribution of soil bulk density, water and organic material
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Effects of land use on spatial heterogeneity of soil bulk density, moisture
and organic material in karst hilly depressions: An example of the

Zhumashao depression of Nandong watershed

LIU Peng'?,JIANG Zhongcheng®,LAN Funing’,LI Yanqing”?,Yu Yang"

(1. Forestry college of Guangxi University » Nanning 530001 ,China;
2. Institute o f Karst Geology » Chinese Academy of Geological Sciences/Key Laboratory of Karst Ecosystem
and Treatment of Rocky Desertification s Ministry of land and Resources ,Guilin,Guangxi 541004 ,China;
3. China University of Geosciences (Wuhan) s Wuhan » Hubei 430074, China;

4. China Institute of Water Resources and Hydropower Research , Beijing 100038, China)

Abstract The purpose of this work was to explore the influencing factors of soil spatial heterogeneity in
Karst hilly depressions. Taking the hill depression catchment of Zhumashao as an example, by the methods
of classical statistics and geostatistics, spatial heterogeneity of soil bulk density and water content and organ-
ic matter were analyzed in view of different land uses, slopes and aspects. The results show that the soil or-
ganic matter is strongly varied with a coefficient of variation (CV) 0. 71 while the soil bulk density and mois-
ture are of moderate variation with CV 0. 16 and 0. 11, respectively. The soil bulk density is significantly
negatively correlated with the moisture and organic matter with correlation coefficients —0. 609 and —0. 58,
respectively. Geostatistics shows that the block-to-base ratio is between 0. 78 to 0. 97. The spatial variation
caused by random part is large, the spatial autocorrelation is smaller, and the model fits well. Soil structure
of the cultivated land is poor, with lowest organic matter and moisture content in the soil with largest bulk
density, while the shrub is better. Soil bulk density in the north slope is higher than that of the south slope,
while the CV is smaller than that of the south slope. And soil moisture content and organic matter on north
slopes are lower than that of the south slopes. The effects of land use on spatial heterogeneity of soil are re-
flected in the comparison of different slope positions and directions. Under these effects, spatial variability of
soil moisture, bulk density and organic matter increase from random parts, and spatial autocorrelation de-
creases. These information would be useful for prediction of soil property change and study in hilly depres-
sion areas.

Key words spatial heterogeneity, land use, hill depression catchment
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