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Spatial heterogeneity of soil physical properties inPhyllostachys heterocycla cv
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Abstract: Soil spatial heterogeneity is an important property of soil integration and has significant effects on the spatial
patterns related to the structure, function, and vegetation of soil. The object of the study reported in this paper was the soil
in a Phyllostachys heterocycla cv. Pubescens forest, a core scenic spot within the South Sichuan Bamboo Sea. According to
geo-statistical methods, a topographic map at a scale of 1;10,000 was used to set the intersections of 1 km-square mesh
points as observation points. At each observation point, the spatial heterogeneity of soil physical factors was analyzed, with
the aim of supplying the basic data and theoretical reference for the sustainable management of the bamboo forest in the
study area. The results showed that except for the maximum and the minimum water holding capacity of the soil, the five
physical factors measured (soil clay particles, bulk density, non-capillary porosity, capillary porosity, and capillary water
holding capacity) in the study area exhibited obvious spatial heterogeneity. Indexes, along with Gaussian and Spherical
models, were used to fit the semi-variant function of the measured parameters. The major range of these indexes was between
1252.3 and 11887.1 m. The ratio of Nugget and Still, ranging from 0.03 to 52.07% , suggested that the physical factors had
different levels of spatial autocorrelation. The soil water retention had a higher Nugget ratio, explaining a small-scale spatial

heterogeneity existing in it. The Ordinary Kriging, and the spatial distribution map of physical properties showed that the
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soil physical properties had a plaque-type spatial distribution. Among the different layers, the spatial distribution was
consistent. Human disturbance was the major factor affecting the space distribution pattern of the soil physical properties. To
maintain and improve the productivity of the bamboo forest, human disturbance must be reduced and the stand structure

optimized.
Key Words: South Sichuan Bamboo Sea; soil physical property; spatial heterogeneity; variation function
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Table 1 The basic situation of sampling points
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point position Altitude . . o Soil point position Altitude . . o Soil

soil thickness distribution soil thickness distribution .
thickness thickness

depth depth
N1 il G 565 %t 5 35 >60 NIg  &Kit T 760 T 7 40 >60
N2 PiR R 568 #fat 11 46 >60 N19 e k- 882 %t 7 43 >60
N3 ] Gl 531 i 16 36 >60 N20 i) T 782 HHE 10 2 2
N4 FR PT 507 %t 13 38 >60 N21 i) k- 788 g 9.5 46.5 >60
N5 Km 676  #fit 15 41 >60 N2 Flt b 821 %t 9 45 55
N6 * Gl 699 it 16 40 49 N23 ThO 587 Eft 7 50 >60
N7 FiE T 706 1t 11 41 >60 N24  THO 853 %t 11 38 >60
N8 i) T 640  Efit 15 50 >60 N25 It E 880 g 10 38 >60
N9 Fp bk 785 %t 3 39 42 N26  Th 621 i 26 49 >60
N0  FdE f 723 %t 21 41 >60 N27 i) il 689  Eft 4 29 >60
NIl Kt b 76 HfEt 7.5 34.5 55 N8 AKdb 555 it 4 32 >60
N12 i} T 816 %fit 8 38 >60 N29  PEdL 846 HH 7 32 >60
N13 ] s 871 %t 11 44 >60 N30 i) T 899 T 11 39 >60
N14 [} L 74 i 6 69 >60 JC) I [ o 858 4 18 40 >60
N15 o L 785 i 30 60 >60 N32 It il 813 piige 14 46 >60
N16 [} s 878 g 3 20 >60 N33 it T 869 g 10 62 >60
N17 i) Gl 943 T 5 47 >60 N34 Tk 856 %t 4 32 >60
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15.17—40.87% 1 14.78—57.09% , ¥ A h &R AL 5 IF H 0—20 em HIEBERKE BRKFKE o/
K BELBE FAENAEFHRT 20—40 em BAE 5 1 EHERTRL JE B8 FLERE AR 5259/ F 20—40 em
FIAR S, X5 R, TR AR R 2 LR B IR AR SEA R LR,

R2 BRI R OGS E

Table 2 Statistical parameters of soil physical factors in bamboo forest

LYBUE LR WE(em) FHE  EBKE  BUME WREZE BREE WE WERE W (Pw)
Physical index Depth Mean Maximum  Minimum SD (%) CV  Skewness  Kurtosis W Test
Rk (% ) Clay 0—20 11.89 26.15 4.6 4.86 40.87 1.186 1.930 0.010
20—40 10.86 31.65 2.95 6.2 57.09 1.54 2.841 0.001
AT (g/cm’) Bulk density 0—20 0.88 1.32 0.61 0.17 18.95 0.755 0.269 0.189
20—40 0.99 1.32 0.66 0.16 16.09 0.104 -0.315 0.821
AEEEILBRE (%) 0—20 15.68 29.64 6.23 5.67 36.20 0.152 -0.240 0.462
Non-capillary porosity 20—40 12.43 27.03 1.90 5.88 47.32 0.496 -0.197 0.589
BESHE (%) 0—20 46.11 66.09 34.29 7.00 15.17 0.760 0.979 0.275
Capillary porosity 20—40 44.65 63.87 36.27 6.60 14.78 1.022 0.928 0.019
BERKE(%) 0—20 54.91 91.80 30.16 15.21 27.70 0.441 -0.172 0.528
Capillary water holding capacity 20—40 46.72 82.21 30.10 11.43 24.46 0.826 1.291 0.067
T KEFKE (%) 0—20 73.67 120.56 36.61 19.79 26.87 0.181 -0.380 0.914
Maximum water-holding capacity 20—40 60.10 94.68 36.00 15.61 25.98 0.573 -0.116 0.155
TN E (%) 0—20 52.55 90.08 29.14 15.08 28.70 0.525 -0.04 0.414
Minimum water-holding capacity 20—40 44.73 79.84 27.89 11.40 25.48 0.811 1.186 0.082

3.2 HIEY PR 2 (AR Sk

ST R S REUNGE T2 (%) BER IR T 3ok 46 1 S Bk BT A A8 AR B2 (OIS B S sk 24y
PR 23 B A s Jm S s ) S B RO . 36 3 J - e PR o AR S pR B BB I AT S8, N3 3
LU Y, Wy 3 5 s ) 728 S R D38 7 ok 404.9—11887.1 m, b, 0—20 em = HE A RL 1Y 728 72 5 K
(11887.1 m) ,0—20 em THEfH/MFK T BT /N (404.9 m) ;0—20 em THERRL 3B AE LB 0925 (8] 42 55
REERT 20—40 em T2, MEBESLBE SE BERIKE  BORR K o R /DK & i 28 822 5 RN T
20—40 cm )2, F M2 3R KK (636.0.710.7 m) FlfR/NMEK R (404.9 534.1 m) AR/ T
SKFEMERE 1000 m, Fr OASF & N Af A EF e T 261728 RT3, mi AP AR R4 K TR AR EFE 1000 m,
TFE WA AAAFZER T AR 23 () e T3

£33 EMRTEVEUERNERGHELREREXSHY

Table 3 Smivariogram model and parameters of soil physical factors on bamboo forest

LY/B Eieg R (em) Y Hegfd A FEIERUY R e RAL Bk
Physical index Depth Model Cy CotC  Cy/Cy+C(%) A(m) R? RSS
3R 0—20 i (G) 0.07 0.645 10.85 11887.1 0.927 2.29E-03
Soil clay 20—40  15%(E)  1.00E-04  0.3142 0.03 6033.0 0.606 0.0265
IR E 0—20 i (G)  1.00E-04  0.02852 0.35 1252.3 0.641 2.65E-03
Soil bulk density 20—40  WET(G)  1.00E-04  0.0257 0.39 1449.7 0.754 1.84E-04
EEEILPE 0—20 BRAR(9) 15.75 38.82 40.57 2598.0 0.449 305
Non-capillary porosity 20—40 R (G) 4.7 36.63 12.83 1356.2 0.691 137
BB 0—20 =T (G) 11.00094 62.6 17.57 1356.2 0.691 17075
Capillary porosity 20—40 = (G) 0.0126 0.0242 52.07 1526.8 0.725 1.97E-03
BERKE 0—20 BRAR(S) 46.7815 306.816 15.25 1380.3 0.878 417762
Capillary water holding capacity 20—40 T (G) 29 172.7 16.79 1514.6 0.72 236771
R FKE 0—20 BRAR(9) 62.7 478.7 13.10 636.0 0.762 370179
Maximum water-holding capacity 20—40 EH(G) 49.125 247.6 19.84 710.7 0.624 62662
/MK 0—20 i (G) 40.47 306.585 13.20 404.9 0.849 574769
Minimum water-holding capacity 20—40 FH(G) 29.763 157.7 18.87 534.1 0.783 154161
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Fig. 3 Spatial distribution of soil physical factors in the 0—20 cm on bamboo forest
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DEPRAR ) BUAE i X 7R AL f AR AR . P, 0—20 em - 3825 T 4 ] 43 A1 52 AH LSRR B AN R
AR, 20—40 em FIEATH A [F] A RS R 0—20 em B BESR Z () JE I . (H AN )2 B H R AL
FAPGILAER [ 3-c BT 4-c W], A = LI BAT HR oK AR 25 1) 20 A M SRy B AR AL, SRR R ok B
TR ACZ B ZR AL A IEAR BN AR PY LA X S DX B s g, 2R P AR i AR AR, O
U FEAS AR AR B P AR SRR (B X 45 SRAR — 2, i8] 3-d &l 4-d AT &, A £ 2 HIRAE B A LR
BEZS[R] AT AR SR IR ., A 2 Z (i AL . AR B4 FLBR BE /N (8 P BRE R B A R B 2R o L, B
Bez a4 W R PG, (HAR 12 Z A — 2 22 5%, 0—20em 1 JZAE B A fLER BEH 21 i, i
R EHE AR B SLBR R B A 7 r AR PR 33X 5 0—20em TR AT M R IR B, Bl E
M Z A AR R R 2 . & 3-e ([ d-e Bz, IS )2 RSB FLBUE =S B 0 A AR . Hodr, 0—
20 em SR AL f R B BER S A 7E AL ARG R, f5e /NI 0 A AE P8 3 20—40 em H IR FLBUE B
PP AR ER B AR L by v E 1] 2R P4 P AT i 20
3.4 IRV EE R S eR B AR OGS AR

M 4 0T, ST = AR S B R AR LB =R A BUICR I H ik
PR 5 A SRR 23 R S A VI SC R JF HAE 20—40 em 2RI R F K ;20—40 cm £
BAESIETERE RIS A HIIRR . VIR 125 R, 2540 B S 8] AR A FH AR i
X BRI N IRE 2 BISNRTUR E D EE B A AR A o 3 AR

x4 EMRIEYEURERIYZ EHHEXREY

Table 4 Relations among semivariograms of soil physical factors on bamboo forests

B (em) L /BLIEEEIN IRk BRI JEBELK EESR TS E
Depth Physical index Soil clay Capillary water ~ Non-capillary porosity  Capillary porosity Soil bulk density
T Hekik 1
B E 0.465 1
0—20 EBELLE 0.085 0.137 1
BEER 0.075 0.821** 0.864** 1
T E 0.631* 0.525 0.426 0.451 1
TR AL 1
BERKE 0.612" 1
20—40 BB 0.202 0.334 1
BEER 0.167 0.741** 0.934"* 1
T E 0.859 ** 0.581 0.683 * 0.338 1

* EMF, 0(0.05)=0.602; =+ B WEMRE, «(0.01)=0.735

4 WHEEHEE

MTAFRE , X - 3 B S s () S PR (R AE 9 B i 32 B F AR, (H AN 6] B A2 5 R G MR TR R AR R, o
5 R T s B S M AR ST S A AR R B 25 5, 285 0T A5 A AE I 2T WA MAOPK B = 9 4 B R f oA B
CRFEMFEA 2—22.6 m) ST AR, IR BERKEWARTELE 0—20 cm 2N 4.39 m, %5 [BHCHRR B0
15.10% ;20—40 cm 252 H9 1.83 m, 23 FRHHFLE g 21.90%, Igbal %57 BFSE T 4 I 38 ) PR 5t ) 2% 1) S
P, A AR )2 A 32N F 1 SRR 106m , 25 MR FE o 29%  SACIH AR LE , 225 Igbal 55 B RAE RUEE I
e/ MBI I B 25 /NFASAFSE (1000m ) |, PR A5 H A AR /N AR 9T, 190 T vk A5 2% AR 98 IR ( B9 R i
S 1141km?* , e/ NRFEEIRG R 8 km) L3 K F ARG R, i f (R EAAR 11.90 km) B K F ARG,
T PR AEAN ] ) RUBE L 5 ) = S8 3L I 2 () A7 A% JRy 1 PR 38 R AR 28 B AN (), RGO N ROBE I+ U
Vi 8ok LM R 2 TE em B m (Y RE L IS RTE S E S R R AR R [ |
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