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Abstract; The availability of soil nutrients, e.g. phosphorus (P) and potassium (K) , and their spatial distribution are key
factors controlling plant growth, community development, and ecosystem restoration. Karst is one of the main fragile habitat
zones in China. In this study, we examined the soil P and K and their spatial heterogeneity in a 500 m X 500 m long—term
monitoring forest plot in the Mulun National Nature Reserve, Guangxi, using classical statistics and geostatistics methods.

The results showed that the average contents of total phosphorus (TP ), total potassium ( TK), available phosphorus
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(AP), and available potassium ( AK) in the studied area were (1.60 = 0.76) ¢/kg, (5.42 +2.74) o/kg, (5.74 £ 3.63)
mg/kg, and (5.20 £ 2.96) mg/kg, respectively. The variability of soil P and K at a moderate intensity level, and the order
of which was AP > AK > TK > TP. Exponential model was best-fitted for the semivariogram of soil TP, TK, AP and AK,
and the coefficients of determination are very high, ranging from 0.671 to 0.995. The contents of TP and AP showed
moderate spatial autocorrelation, which indicated that the variations were caused by structural variation and random factors,
whereas TK and AK had weak spatial autocorrelation. TP and AP had a relatively long autocorrelation distance (336.00 m
and 373.50 m, respectively) , indicating a relatively good spatial continuity. The autocorrelation distances of TK/and AK
(33.30 m and 64.50 m, respectively) were shorter than those of TP and AP, suggesting a strong spatial dependence.-The
distribution of TP in the soil was high on the toe slope (including depressions) and low on the upslope! AK content was
higher on the slope than in depression. In addition, both AP and TK had patchy distributions. Elevation, slope, and convex
topography were the main factors determining the spatial heterogeneity of soil P and K. Overall, soil P and K showed
different patterns for spatial heterogeneity and spatial correlation in karst mixed evergreen” and deciduous broad-leaved
forest, which provides a reference for site-specific soil nutrients management and designing. strategies for ecological

restoration of degraded ecosystems in the karst region.

Key Words: soil phosphorus and potassium; spatial heterogeneity;  geostatisties; dynamic monitoring plots; Karst

evergreen and deciduous broad-leaved mixed forest
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Fig.1 The contour map of the 25 hm? Mulun forest plot
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Table 1 Descriptive statistical and K-S test of soil phosphorus and potassium nutrients

- EAK o Rl " Sy A2
LHR FEEC ok ane wm U mnme mm ow csge 0ER
Soil nutrients o pe Maximum = Minimum Mean B CV/% Skew Kurtosis K-S test i

size deviation type
2% TP/ (g/kg) 625 3.60 0.20 1.60 0.76 47.66 0.074 -0.821 2.429 ®
24 TK/ (g/kg) 625 12.33 0.20 5.42 2.74 50.48 0.164 -0.879 1.820 ®
R AP/ (mg/kg) 625 19.40 0.70 5.74 3.63 63.22 1.224 1.550 0.895 ®
HRLA AK/ (mg/kg) 625 18.98 0.55 5.20 2.96 56.90 1.438 2.771 0.872 ®
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Fig.2 Spatial correlation diagram of soil phosphorus and potassium nutrients in the study area
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Table 2 Semivariogram theoretical models and parameters for soil phosphorus and potassium nutrients in study area

HHEFRSy TR PeEE C, HEAMH Co+C BB/ R Co/ (Cp+0) AR A e
Soil nutrients Model Nugget Sill Nugget Sill Range/m
TP AR Y 0.0582 0.1174 0.504 336.00 0.987
TK Fe R R 0.0470 0.4040 0.884 33.300 0.671
AP i G| 0.1800 0.5050 0.644 373.50 0.995
AK TR 0.0430 0.3210 0.866 64.500 0.815
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Fig.4 Spatial distribution diagram of soil phosphorus and potassium nutrients—Kriging maps
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Table 3 Pearson correlation analysis of soil phosphorus, potassium nutrients and environment factors

K+ X0 = U WA LREWE CAARGEE K e Hlra
Factor TP TK AP AK Soil thick  Rock cover  Elevation Slope Aspect
24 TK 0.274** 1

HWE AP 0.320 ** 0.076 1

B AK 0.140"* 0.033 -0.149** 1

+JZIREE Soil thick -0.012 0.006 0.005 -0.129*" 1

HAEEE Rock cover  0.006 0.043 -0.167** 0.136 -0.408 **
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Wi Slope -0.317"* 0.141**  -0.354*" 0.017 -0.285+" 0.434** 0.761** 1

I ) Aspect -0.158"" -0.074 -0.065 -0.092*  -0.091* 0.143%** 0.295 ** 0.292 ** 1
M1 B Convex -0.129 -0.127**  -0.052 -0.047 -0.035._ 0.050 0.465** 0.284** 0.090 *
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