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Spatial Distribution Characteristics of Soil Nutrients and Reasonable Soil Sampling in

Subtropical Pinus massoniana-Castanopsis eyrei Mixed Forest
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Abstract: In order to master the spatial distribution characteristics of soil nutrients and reasonable soil sampling in coniferous and
broad-leaved mixed forests of subtropical mountains, in this study, Pinus massoniana-Castanopsis eyrei mixed forest (PCF),
Pinus massoniana pure forest (PF, control) in central Guizhou were selected as research objects, the adjacent grid method was
used to investigate and collect soil samples, and the spatial distribution characteristics of soil nutrients were analyzed by using
classical statistics and geostatistical analysis methods. The results showed as follows: 1)Significant differences were found in soil
pH, organic carbon (SOC), total nitrogen (TN), total phosphorus (TP), available nitrogen (AN), available phosphorus (AP) and
available potassium (AK) between PF and PCF (P<0.05). 2)Compared with PF, the spatial heterogeneity of all soil nutrients in
PCF was more obvious. 3)Cross-validation analysis showed that the appropriate sampling number and sampling area of PCF and
PF were 24, 600 m* and 17, 425 m>. The results of kriging interpolation showed that soil nutrients of subtropical mountainous
coniferous and broad mixed forests were characterized by flaky or patchy distribution with a poor uniformity.
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Table 1 Basic information of sample plots
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Co/(Co+Cy>0.75 MIF R 5575 8] A A2 SR F 48 4t
B(D) I AR AR L HEFE AR 2 (A% R G R L R M &
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AN s TR AR S AR AR, SR ArcGIS 10.8 #E47
WM Kriging Il 2 L3R4 MM E, X
B UE 3B 0 2 I T X e R AR, , SR I T i i 22
RMSE FIAHSE R EL r B4 7RG BEPEAR 41,
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A SRR T PCF Ml PCF 5 PF AL+ 185753
ShR ] AR 35 P 22 5 (P<0.05), PCF REHEH SOC |
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Table 2 Descriptive statistics of soil physiochemical indexes in PCF and PF

K Eisan /M S PNEN FEE + bR A5 5 R H(%) it £ U
PCF pH 3.88 5.38 448+032a 7.03 0.759 0.304
SOC(g/kg) 30.70 74.50 51.01+8.17a 16.67 0.499 0.109
TN(g/kg) 1.71 3.80 274+044a 15.95 0.400 ~0.285
TP(g/kg) 0.05 0.38 0.16 +0.07b 43.75 0.793 0.325
AN(mg/kg) 74.67 298.67 153.01 +34.78 a 22.73 1.197 3.017
AP(mg/kg) 1.09 12.45 573+230a 40.16 0.639 0.408
AK(mg/kg) 19.67 64.43 41.83+8.86b 21.18 ~0.138 ~0.455
PF pH 431 5.12 4.66+0.14b 3.00 0.151 0.887
SOC(g/kg) 32.41 68.65 49.02 +6.95 b 14.18 0.243 0.178
TN(g/kg) 1.46 3.20 244+031b 12.83 -0.059 0.470
TP(g/kg) 0.15 0.91 0.51+0.16 a 30.59 ~0.345 -0.287
AN(mg/kg) 88.67 182.93 133.87+17.27 b 12.90 0.440 0.117
AP(mg/kg) 0.68 23.09 3.84+3.59b 93.50 3.487 14.023
AK(mg/kg) 23.28 94.74 48.19+ 1347 a 27.95 1.078 1.845

T BN SRR R 7R A i 8] ) — 45 R 22 53 1 35 (P<0.05) .
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Fig.1 Spatial distribution of soil nutrients in PCF and PF
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Table 3  Fitting semi-variance models and parameters of soil physiochemical indexes

FE L eI iy Yesfl HAME Heg: 7280 TR RERH B 2% STIE YR
Co CotC Co/(Co+C) (m) R? RSS D
PCF pH EiR i 0.002 7 0.005 4 0.500 0 10.91 0.722 4.751x107" 1.934
socC Ei g1 0.0222 0.057 4 0.386 8 31.05 0.892 4.179x107° 1.600
TN EiRi 0.001 3 0.056 1 0.023 2 37.41 0.938 5.530x10° 1.286
TP EiRi 0.005 5 0.047 0 0.1170 6.96 0.652 3.495x10° 1.960
AN Eic 4 0.000 01  0.026 62 0.000 4 17.91 0.894 1.352x10°° 1.649
AP BRH 0.026 77  0.053 64 0.499 1 23.47 0.957 1.539x107° 1.863
AK Bk 0.006 1 0.051 8 0.117 8 13.62 0.913 5.770x107° 1.721
PF pH EiR i 0.000 6 0.001 1 0.545 4 10.49 0.653 2.790x10°® 1.881
socC EiR1 0.00022  0.017 74 0.012 4 25.58 0.430 2.629x107 1.872
TN EiR 1 0.003 1 0.036 1 0.0859 13.41 0.813 9.936x10°° 1.901
TP T 0.003 8 0.016 9 0.224 9 7.97 0.983 1.059x10° 1.910
AN BRI 0.000 95 0.017 4 0.054 6 19.17 0.619 3.247x10°° 1.960
AP [0 0.2332 0.490 4 0.475 5 28.16 0.980 4.661x10°* 1.797
AK BR 0.000 2 0.006 4 0.0313 18.06 0.993 5.514x10°° 1.726
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Fig.3 Prediction accuracies of soil nutrients in PCF and PF
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