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Relationship between Spatial Heterogeneity of Soil Nutrients and Plant Composition in the
Evergreen Broad-leaved Forest of Tianmu Mountain
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Abstract: In October 2020, 25 sample plots with area of 20m x 20m were established in the evergreen broad-leaved forest in the Tianmu Mountain
National Nature Reserve of Zhejiang province. Tally was made on plants with DBH = 1cm, and soil samples were collected for pH and 7 soil
nutrient content determination. Spatial heterogeneity of soil nutrient content and its relationship with plant composition was analyzed by geostatistics
and Kriging interpolation. The results showed that the variation coefficients of soil pH, organic matter (SOM), total nitrogen (TN), total phosphorus
(TP) and total potassium (TK) content ranged from 10% to 30%, while that of available nitrogen (AN), available phosphorus (AP) and available
potassium (AK) content were higher than 30%. Soil pH, TN, TP, TK, AP and AK showed strong spatial autocorrelation with Co/(Co+C)<0.25, while

Fs HHE: 2021-12-03; f&EIHHR: 2022-03-22

BEEWE: WK B IR ESE OMIFZY (2045210598 )

TEHEN: RO, WL TAE, NEFRMERYMI; E-mail: x18806805510@126.com, EEVEE: k4, L, 2, NEHHES
WA FIE SRS s E-mail: yushug@zafu.edu.cn,



34 e N N | /A = 53 423

SOM and AN showed moderate spatial autocorrelation with Co/(Co+C) between 0.25 and 0.75. Pearson correlation analysis showed that soil pH, TP,
TK and AK content was significantly negatively correlated with diversity and richness index. The importance values of deciduous tree species were
positively correlated with soil SOM, TN, AN, AP, and AK content, while those of evergreen tree species were on the contrary. There was a
significant negative correlation between the important value of coniferous species and soil pH, SOM, TN, AN, and AP content, while that of
broad-leaved species was the opposite. The redundancy analysis showed that soil pH was the most important factor affecting vegetation distribution in
the study area.
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S, MRS A S B CV 2rBilik 43.1%F1 30.33%, HEEEARS . MAASKRE, KH PR X E SR
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F 1 WMHREXLTE pH FMFDSENEITHHE
Table 1 Soil pH and nutrient contents in sample plots

3RS FHIE f/ME ARIE bR CV /% W 3k
pH 3.96 2.84 5.27 0.50 12.63 0.668 0.313
HHLF (gkgh) 99.40 49.48 175.70 26.46 26.62 0.534 0.314
AR (gkgh) 5.31 243 9.75 1.50 28.25 0.597 0.448
4 (gkgt) 0.71 0.33 1.31 0.20 28.17 0.935 0.799
480/ (g-kgt) 21.66 15.66 33.35 3.17 14.64 1.116 1.998
WfRES (mg-kgt) 162.07 73.92 319.87 46.81 28.89 0.538 0.775
Bk (mg-kgt) 2416 1.10 6.32 1.04 43.05 2.035 4975
PP (mg-kg?) 135.66 77.00 262.00 41.15 30.33 0.989 0.861
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RIRUK AwE . 2R, 28, R, pH. 3R . AYUTRAmEA .

*2 WMRELEpH MASEFREIPICER R EEXSH
Table 2 Variation function models and parameters of soil pH and nutrient content in sample plots

TS By Co CotC Col (C+C) A/m R? D

pH BRPRARTY 0.055 0.275 0.200 67.70 0.887 1.747
ZELiINTTY EEpAg bl 236.0 741.9 0.318 52.80 0.501 1.833
2R ERA R 0.321 2.926 0.110 107.10 0.764 1.664
A ERRAEAY 0.001 0.019 0.056 99.10 0.873 1.501
A T 0.002 0.020 0.110 32.56 0.766 1.712
TR ERARAEAY 957.0 29140 0.328 110.10 0.536 1.811
A ERA g R 0.031 0.152 0.203 82.80 0.739 1.779
pE Ve ERPATHY 0.015 0.108 0.140 89.70 0.777 1.658
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Figure 1 Semivariogram of soil pH and nutrient content
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Figure 2 Spatial distribution pattern of soil pH and nutrient content
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i 3 iR, Shannon-Wiener ZFEMETE% 5 135 pH A4l . £ EH 2R EE M FikER (P<0.01) ,
5 HA 3 S BB EM . Margalef & EHEE 5+

RR: SV

HSRERENTAHE (P<0.05) ,
1% pH Al A& B SR B EN A% (P<0.01) ,

5 1AL

®3 HRFSSHFEMRMBIEE Z BMERKHR

Table 3 Correlation between soil nutrient content and community composition or diversities

AR/ (mg kg ")

I 131.064~138.076

[ 138.077-142.871

| 142.872-146.152

[ 0.625-0.659 [ ] 20.555-21.084 q [ 1 146.153~148.3%6
| 0.660~0.683 ] 21.085-21.439 44 " | 148.397-151.676
| 0.684~0.719 [ 21.440~21.965 {A 1 151.677-156.472

[ 156473163483
I 163.484~173.733

e Rl
A 006

SREEENTAEE (P<0.05) .

%

JEbR pH HHUR £ e el AR M R
Shannon-Wiener 6%  -0.663** - 0.206 -0.183 —0.538** _—0576**  —0.281 -0.273 —0.467*
Margalef 354 —0.561**  -0.238 -0.200 —0.507**  —0.460* -0.285 -0.287 —0.449*
LA B -0.358 —0475*  —0556**  —0.226 0.052 ~0.501* - 0.452*% - 0.420*
TR E T 0.358 0.475* 0.556** 0.226 -0.052 0.501* 0.452* 0.420*
3|y g e 0.594** 0.517** 0.554** 0.389 0.166 0.584%* 0.478* 0.591**
R R B —0.594**  _0517** _0554**  _0.389 -0.166 —-0584**  _0.478* —0.591**

i *FREFEHR (P<0.05) ;

R EAEE (P<0.01) .
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AU . 2% TRES SRR
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Figure 3  Redundancy analysis on main tree species and soil nutrient content in sample plots
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