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Abstract: Species diversity is a key indicator of community composition with its spatial pattern and basic caus-
es being important components of species diversity research. To study changing trends in species diversity on
various scales, for characteristics of species diversity at all forest layers based on different scales, and for rela-
tionships between tree structure and species diversity of undergrowth vegetation, a 1 hm? plot of Pinus tabu-
laiformis mixed forest on Huanglong Mountain was utilized. Analysis was conducted with Richness, Pielou,
Simpson, and Shannon-Wiener Diversity Indexes. Also, the relationship between density and mingling degree of
tree layers as well as species diversity indexes of shrub and herb layers were analyzed with a grey relational
analysis. Results showed that (1) as the scale increased, the Richness had no clear trend, whereas Simpson,
Shannon-Wiener and Pielou Diversity Indexes all stabilized after a certain scale, with their spatial variation de-
creased. (2) At scales of 5 000 m* and larger, diversity index relationships between varying layers remained
unchanged with the shrub layer having the greatest species diversity. The herb layer had the lowest species
richness with higher uniformity for species distribution than tree layers. (3) The grey relational analysis showed
that the structure of the tree layer was related to species diversity of the shrub and herb layers. The results

showed that sampling scale should be taken into account when studying species diversity in a Pinus tabulae-
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formis mixed forest.[ Ch, 2 fig. 3 tab. 30 ref.]
Key words: forest ecology; Pinus tabulaeformis forest; species diversity; sampling size; grey relational analysis;

mingling degree; Huanglong Mountain
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Figure 1 Effect of sampling size on species diversity
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Table 2 Relationship between the density of tree layer and the mingling of shrub-grass layer
Simpson 8 % Shannon-Wiener 5 %% Pielou 5 %%
AR m* FedhS R/ (Bk-hm™)  JRACHE — - X X ™ -
- Tk i WA Bk A i
1 267 6 0.652 3 0.839 7 0.748 8 2.184 7 1.836 1 0.742 0 1.221 0
5 500 2 258 8 0.669 6 0.822 1 0.799 8 2128 1 2.095 8 0.751 1 1.015 1
3 250 0 0.652 1 0.817 3 0.724 0 2.046 7 1.799 5 0.738 2 1.256 5
4 2120 0.577 1 0.836 7 0.707 5 21312 1.587 3 0.807 6 1.7478
5 000 2580 0.637 9 0.826 3 0.754 5 2.171 0 1.941 6 0.702 3 0.659 4
234 8 0.660 8 0.845 8 0.762 7 2.307 6 2.070 8 0.746 5 0.716 4
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Figure 2 Comparison of species diversity between layers

HERWNFE 3 Fim. MR I WTUEH : FoARJEEE SRR 5052 & Y Fh Z A3 500 I B ¥ R F
0.5, ULHHTT A JZ % B IR AC S5 S 2 W Rl Z BV 34 50 B A SGIB6 BRIV TR AR J2 45 A 2 o) 8 55 J2 A
ZREPEG R . TR Simpson $5 5505 TR A8 BE (0 SCHKE B 1 KT H 5 % B SCHK A, Shannon-Wiener 4§
5 Pielou 5 %5000 76 w0 2 R B0 R R RLEE, #EK)Z Shannon-Wiener $5§ 505 % B (1 SC 8 K FH 5 TR
SCPER ORI, REARZNAE S, HEAR)Z Pielou $5 505 %5 B i DGR B2 /N T 5IR 3¢ BE I OCHR B, i S AR )22
2230 A B R

KW Z AT B 5 R OCHK R/ JE & O Shannon-Weiner #5410 (A ) >Pielou 858 (A ) >
Simpson 45 £ (3# /K ) > Pielou 541 (¥ 74 ) > Shannon-Wiener 4§ ${ (KL 745 ) > Simpson 55 (FA ) ; & 46405
TR 3¢ B2 (1 DI B2 W] 3R 3y Pielou 8 %5 (¥ A ) > Simpson 45 4 (3# A ) > Simpson 45 £ ( # 4 ) > Shannon-
Wiener 454 (FL4% ) > Shannon-Wiener $5 %% (# K ) > Pielou 880 (B A) o AHXT THAJE , JERZY T ZFE
M5 TR ARJZ S5 1 RN Y

R3 FAEZEREXRESEEVMMSHMEXEKE

Table 3 Correlation degree of density and mingling of tree layer with species diversity of shrub-grass layer

Jebi Simpson #i5 £& Shannon-Wiener $5 %{ Pielou $5 %

HEAR A HEAR FHA AR B
R 0.704 8 0.575 3 0.721 6 0.6150 0.706 3 0.626 6
TR 0.807 5 0.759 7 0.710 7 0.730 0 0.846 9 0.626 0
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