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Abstract: Spatial heterogeneity of soil nutrients is an important factor which affects the spatial distribution of
vegetation. In this paper, geostatistical theory was used to analyze the spatial heterogeneity of soil nutrients in-
cluding soil organic matter (SOM), total nitrogen (TN), available nitrogen (AN ,hydrolytic nitrogen), avail-
able phosphorus (AP), and available potassium(AK) in an evergreen broadleaf forest of National Nature Re-
serve of Mount Tianmu, Zhejiang Province, China. Results showed that(1) an exponential model revealed the
spatial structures of SOM and AN, whereas spherical models were used for TN and AP. In general, structure
was the primary cause of the spatial variability, but SOM had a strong spatial autocorrelation with a spatial
proportion of 0.787; TN, AN, and AP had moderate spatial autocorrelation. Due to its differences in active
lag distance and its interval with different models explaining its spatial structure, AK had no clear spatial
variability. (2) The maximum spatial autocorrelation for AN had a range from 4.21 to 169.50 m, whereas AP
had a minimum. (3) Fractal dimensions from log-log semi-variograms quantitatively described spatial pattern
differences and scale dependence of the five kinds of soil nutrients. Fractal dimensions were higher for AK, so

AK spatial structure had a strong scale dependence with a complex spatial pattern. The fractal dimension of
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SOM was minimal, so its spatial pattern was relatively simple. Similar fractal dimensions for TN, AN, and
AP explained their similar spatial patterns, but the small distinctions in their fractal dimensions did reveal lo-
cal spatial structural variability. [Ch, 3 fig. 3 tab. 16 ref. ]
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Figure 1 Plot and soil sampling locations (n = 109, one sampling data miss)
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Table 1 Descriptive statistics and Kolmogorov-Smirnov test for the data

S T8 bt 22 A5 5 R % e/ IME S PNE P1A XAECEAE PAE
AL/ (g kg ™) 6.703 3536 52.75 1.338 23.484 <0.010 0.016
SR/ (g kg™ 0.343 0.130 37.93 0.185 0.910 <0.010 0.087
A % (mg-kg™) 368.600 105.300 28.56 214.100 740.100 <0.010 >0.150
A/ (mg-kg™) 2378 1.093 45.96 0.691 6.576 <0.010 0.123
A/ (mg-kg™) 126.930 33.400 26.31 74.380 255.700 0.114 >0.150
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Table 2 Isotropic semivariogram models and its parameters
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Table 3 Isotropic semivariogram models and its parameters for available K in different steps

K /m Y e 3 A5 it /m AEAER L RE R 57 534k
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23 TEFHZTEIHERBISHSN

HIFE 2 T K H 3 5 0y HAT 0 R RRAE , J0 4R RO /NI G O S35 i ol e 20 A 2
R BT, A A R AR, O 1.930, B IS AL 4 R SRR K0 R, # 3k
W], A G B K T AR B A R S A A DG, BB 4R a s S fi s o PRIt , DR AS A
23 (B Jm FL B A A, % ROBE OO LR, FEAS[R) RUBER BoA AN TR B4 55

A LB RO /N, O 1.833, BEWTA HILJTTAS [E) A% JR Y S RO 5, BT R AP S5 R T,

X5 A ML A R A5 P de o, 9 s 8] A A OGS — B0 o A7 S5 Wi Rl 2R A 2 [ 0 JE R8O 2, HL s ) 2
P EE 20 0.55 45000 73 4E R0 T A ACmi AR 20, s RI S5 A U A0 EC e T ims, Ul D 4 00 2 T A

T RE WA T A AR A B
Bl 3 09 5 Moz Ak R El, S E iR T EA]= @%HM%#OEﬁM%HﬁﬁﬂW
)25 K LU AN 2, ELAR T 4 B =2 18] A 40 i 22 57 (A 22 0.01 1) B8 7% 1 16 2 ALK Jm (4 Jm i A8 5, X IE 409

MR 5 48 7R BT X GRS AN A5 A IO s o Lee 55 R IR FERIF T B AR L2540 2l R 2 10 25 @%Eﬁ fige



528 B 4 FAESR A K R SR AR SR 20 Y 2 (R S R R 567

AR R
B3 RABLFEETHREIERSZAEL
Figure 3 Spatial patterns of the five kinds of soil nutrients in Mount Tianmu
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