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Abstract; Spatial variability of soil nutrients provides useful information for improving agricultural practices and ecological
management. Peak-cluster depression forms a typical Karst landscape with agriculture mainly based in depressions, such as
in the Karst region in south-west China. In this study, the depression area in a typical landscape unit selected from the
Karst region of Guangxi province was investigated for the spatial variability of soil organic carbon (SOC) and available
phosphorus ( AP) in the surface soil (0 —15 c¢m). Grid sampling method (20 m X 20 m) and geological statistics were
applied to analyze the spatial distribution of SOC and AP contents. Sample variograms of SOC and AP were fitted well by
spherical and exponential models, respectively. Nugget effects due to random errors or variability within the distance of the

sampling interval (20 m) contributed to 37.9% of the overall variation for SOC, and 49.8% for AP. This suggests that the
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spatial variation in SOC was mainly controlled by structural factors, which mainly depended on topographic conditions and
land use types in the study area, but AP rather more controlled by random factors mainly due to the variability of fertilizer
application which differed widely in the depression. Correlation length of SOC was about 135.5 m, which had similar scope
to the average range of difference in land use types. Based on directional semi-variogram analysis, zonal anisotropy, and
lower sill and longer range in the long axis direction were found in the spatial distribution of SOC in the depression. AP also
had anisotropy, but the pattern in its spatial distribution was quite different from that of SOC, as AP had much longer
correlation length (413.4 m) and showed clearly a drift trend which enhanced variability in the long axis direction,
presumably due to the random application of P-fertilizers. If the effects of drift trend were subtracted, the correlation length
of AP decreased to 167.4 m. This study suggests that the pattern in the spatial distribution of SOC in the depression area in
Karst regions was mainly controlled by structure factors ( topographic conditions and land use types) , but for AP rather more

by random factors such as fertilizer application.
Key Words: Karst depression ;soil nutrients ; spatial variability ; geostatistics
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Fig. 1 Soil sampling locations in Guzhou catchment
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Table 1 Descriptive statistics of soil nutrient in Guzhou Depression

K-sP(5%) HEMEM

EHAS AR #{E R ERRN RME RkE ksp (7RIS TR

Soil nutrients Sample size Mean S.D. CV (%) Min. Max. (5%) ) i
transformation ) outliers

SOC (g/kg) 528 15.50 5.61 0.36 6.00 49.38 0 0.35 4

AP (mg/kg) 526 8.93 5.45 0.61 1.37 66.32 0 0.782 8

BN Outlier
-1.96~1.96
1.96-24.31

S o o« @

100 200m
[

(a) SOC (b) AP

B2 SOC #1 AP FHE= R E
Fig. 2 Spatial symbol maps of SOC and AP outliers
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PR S RBGETTA  RBRE SR INR 2 B, S A BRI R e REER , LI BB R R B B 1 3R
TR BRI ZEARHE . SOC I AP SRE(H/ B EEK, 735108 37. 87% 1 49. 8% , R B FR KK =] B
R EHEDLINRE b BEPLE X SOC #1 AP 3 F R KEM, EEE5/PRE EREHED 30 6 L &K
BiREA R, BERB T HEF SR LRF R RE, SOC By 135.5 m, 54 FIFHH IS i 31
RREHSY, AP KRRBIK, N 413.4 me SOC I AP A [F)92E AR A S RUBE BiBA R X B R 77 o B9 £
BEIRRHERAF
& HIEIF A R RO R B —RE R AL . IR L BN S48 2 28 S R Bl AR AR A A — S
T EE (PR EE ) SR B B IS A (R I B T s mE ™ o FLRROB Ry A E B R iy K I 2
HERRMEER) , BB IX e A e R 2R 1
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Table 2 The best-fitted semivartiogram model of soil nutrient and it's structure parameters

ReE: 25 REIAR Bl HEH beSAIIE =Y TR R
Soil nutrients Model type Nugget Sill Nugget/ Sill (% ) Range (m)
SOC (g/kg) BRIRBERY Spherical 0. 0406 0.1072 37.87 135.5 0.884
AP (mg/kg) 5 WO 7 Exponential 0.1256 0.2522 49.80 413.4 0.922
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Fig. 3 Isotropic semivariogram of SOC and AP in research area
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Table 3 The anisotropic semivartiogram model of soil nutrients and it’s structure parameters

ReE: 25 B R EIZRY e EAE BeE/EA5E B R
Soil nutrients Axis direction Model type Nugget Sill Nugget/Sill (% ) Range (m)
SOC NE 44°a e ¥R Exponential 0.0355 0.0985 36.01 243.2 0.973
NE 134°b e ¥R Exponential 0.04 0.1467 27.3 237 0.964
AP NE 41.1°a e ¥R Exponential 0.11 0.231 47.6 345 0.808
NE 131.1°b BRIRBERY Spherical 0.0989 0.2193 45.1 112.7 0.984

a: & T RGN ER S L, b SR BT RISER MR HH  a: means the long axes direction of anisotropic variogram, b: means the

short axes direction of anisotropic variogram

2.2.3  HERA YR RBE P 28 5 B ORI
BYURRETIRR B HFEEFUROEZRIE, HHEAI SOC 5 AP BA B3 MM, X R B
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Fig. 4 The anisotropic semivariagram of soil nutrients in Guzhou depression
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Fig. 5 Cross semivariogram of soil nutrients in Guzhou depression Fig. 6 Semivariogram of AP which subiracted liner trend

F4 ZREBYEETIREXHNLAIERERERRBRELEMSY

Table 4 The best-fitted semivartiogram model of AP and it's structure parameters when the liner trend was subtracted

TSR BRIRR hel EHE hel/ EeE i

2
Soil nutrients Model type Nugget Sill Nugget/Sill (% ) Range (m) R
AP (mg/kg) 5 ¥ AU Exponential 0.1057 0.2124 49.80 167.4 0.952
4 LHit

4.1 BISEXHEH SOC F1 AP ¥ BA R YA 6] B MK /AN ERIBHED 3 BEAE DL Kk B 2 22 %o
SOC 1 AP {5 22 TR 73 B 37. 87% 1 49.8% , SOC 2R 5 R 5 H A [F A 2 Bl S i B o U
i

4.2 ZHIFEXEPREHIP DL X TE A B R RS R B2, SOC 7EdE i Ty KA R B E R TR
Bh77 1], FRBLH BB B RS T R EAE . AP R BLH —E BRI i RARARAE (B B T AP R
(E5EERE I BRIRES , IR A SF) FlfE Rl AR T UK HRO Wi, AP B & 1) MR AR AR 55 SOC A2 57, 7 Bl 5 1)
HOZE AR KT AT 1l

4.3 AP W AR AW BRBHAN, LB R RAMENF S S EHEME . 2BERBHE,APK
2R S REAR /D, ST X B A g R AR 2, BB T A [l AR 7 SR B 2 S PR AE X AP YR

4.4 SOC 5 AP BA BEMRKY:, BRIFZEFRYIEY SOC 5 AP 7EZ [HBA R AR, X UL
BIRS AP FREAEEXR, AP BRI BESHIENERABKBHE K. EEFR X, A EK
BHETERE BB DU BRI R AR Rl , tii AL T B R JE s IR BB E B
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