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Multi-scale analysis of plant species diversity of Oak ( Quercus liaotungensis )

forest at Dongling Mountain, Beijing
ZHANG Yu-Xin, MA Ke-Ming " ,QI Jian, FENG Yun,ZHANG Jie-Yu

State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences
Acta Ecologica Sinica 2009 ,29(5) :2179 ~ 2185.

Abstract: Multi-scale analysis of species diversity pattern can provide important information to biodiversity conservation.
Additive partition of diversity approach is used to analyzing the relative contribution of alpha diversity and beta diversity to
gamma diversity of plant species in oak ( Quercus liaotungensis) forest in a quadrat, slpoe positon, slope three scales
hierarchical sampling system. The results shows that slope scale has the most contribution to the total species richness imply
that the best scale for maintain species diversity in oak forest; While the most contribution of diversity for Shannon diversity
index and Simpson diversity index is the quadrat scale, the difference is due to the dominance and rarity pattern of species
in community ; Beta diversity components increase with scale which may reflect the synthesis of environmental heterogeneity
and dispersal effects; In each scale, the contribution of beta diversity by Shannon diversity is higher than by Simpson
diversity, which is due to the rare species distribution in the community. The paper argued that additive partition of
diversity is an valuable analytical framework for multi-scale analysis of species diversity pattern and is an effective approach

for the forming mechanism of species pattern.
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Fig. 1 Hierarchical scale sampling design for analysis of plant species

diversity
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Fig. 2 Relationship between different species diversity components at different spatial scale under additive partition approach of diversi

ty[9,13,14]
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Table 1 Observed value and expected vulue total speices richnesss in the region of woody species, tree species, shrub species, and herb species

explained by alpha, beta, and gamma diversity components of diversity on three spatial scales: quadrat scale, slope position scale, and

slope scale

LZREME KAY)Fh Woody species FrARY)Fp Tree species HEAR Yy Ff Shrub species FEAR Y Herb species

Diversity 0BS EXP 0BS EXP 0BS EXP 0BS EXP
al 7.1 15.6 2.4 4.9 6.6 14.8 17.9 33.1

+B1 2.3 1.8 1 2 2.5 4.3 11.4 8.8

+B2 4.3 3.3 2 2.3 5 6 19.6 31.9

+B3 20.3 11.8 11.6 4 21.9 9.7 124.1 88.4

=y 34 32.5 17 13.2 36 34.8 173 162.2

FNFTA AR T B EHERE (P <0.001) ;0BS MLl {E ; EXP 2  all value is statistic significant (P <0.001) ; OBS;observed value;

EXP: expected value
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Fig. 3  Percentage of total species richniess of woody species, tree
species, shrub species, and herb species explained by alpha and beta
components of diversity on three spatial scales: quadrat scale, slope
position scale, and slope scale
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Fig. 4 Percentage of total Simpson diversity of woody species, tree
species, shrub species, and herb species explained by alpha and beta
components of diversity on three spatial scales: quadrat scale, slope
position scale, and slope scale
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5 Simpson AN [F] )& Shannon ZAEPELEAEJ5 8] (3L 18] |35 T8I [8] ) 2 FEPE XS gamma Z2RE44 (9 BTRR 1 20 L
#RELARXS B Simpson ZHEPETTRR A o

%2 bl Simpson ZH AR AW FAYH ERWHIMERYFERFS SROFHEE 3 A RE L alpha (beta #1 gamma SHEAY
EMAEEAMER

Table 2 Observed value and expected vulue total Simpson diversity in the region of woody species, tree species, shrub species, and herb species
explained by alpha, beta, and gamma diversity components of diversity on three spatial scales: quadrat scale, slope position scale, and

slope scale

LREPE KAY)Fh Woody species FrARY)Fp Tree species HEAR Yy Ff Shrub species FEAR Y Herb species

Diversity OBS EXP OBS EXP OBS EXP OBS EXP
al 0.64 0.68 0.37 0.41 0.60 0.56 0.60 0.63

+B1 0.04 0.03 0.01 0.01 0.05 0.03 0.01 0.01

+B2 0.07 0.05 0.03 0.02 0.08 0.07 0.03 0.04

+B3 0.09 0.07 0.08 0.04 0.10 0.13 0.12 0.09

=y 0.84 0.83 0.49 0.48 0.83 0.79 0.76 0.77

FNFAEAEAE T BFEHERE (P <0.001) ;0BS; WIE; EXP: HAAE all value is statistic significant (P <0.001) ; OBS: observed value;
EXP: expected value
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Table 3 Observed value and expected vulue total Shannon diversity in the region of woody species, tree species, shrub species, and herb species
explained by alpha, beta, and gamma diversity components of diversity on three spatial scales: quadrat scale, slope position scale, and

slope scale

SREME AKRAY)Fh Woody species Fr AR YR Tree species WEAY)FP Shrub species HAY R Herb species
Diversity OBS EXP 0BS EXP 0BS EXP 0BS EXP

al 1.33 1.56 0.56 0.45 1.21 1.6 1.42 1.72
+B1 0.16 0.09 0.11 0.08 0.17 0.07 0.09 0.03
+B2 0.24 0.2 0.14 0.11 0.26 0.15 0.13 0.08
+B3 0.51 0.32 0.32 0.34 0.53 0.21 0.47 0.24
=y 2.24 2.17 1.13 0.98 2.17 2.03 2.11 2.07

RNITAEHEES T BERK (P <0.001) ;0BS; Wll{E; EXP; I3E{E all value is statistic significant (P <0.001) ; OBS; observed value;
EXP: expected value

Shannon ZZAEHETE AU [E] Y SRR AR AT Simpson ZAEE7E FRUBE 8] B TTRR , 31X — s 3R 1 Lo ke
RE T REEMFSHENERZES, BE beta Rk, X, Simpson ZHEMERAL [ 72 MAE J5 BELLE £ P~
2 [l —FR AR, PO S5 (BRI ) X 18 BB TR s T4 LA (FA B ) X Shannon Z2REPEAE4L
SRR o FERI% R T , Shannon %MK T Simpson Z5H% 1 RE S M 18 WA STk A, 2 2 U U6 B £
P TR

% REWIFAEY SRR RG0SR AR R AE S RN I — KPR, A ) AV 4 i Nk 4
FLIE U AR B — A A BB HE SR o AR ST F A s 1) RUBE , &t T DA Sty e ) RUBE AL 4R
o KPR b AR T (ASE A BRIEAR T 3X) 18] AR B 5% R AR BE A6 8 1 W b ARk i
SrBCE IR IIAT , B BB X 2 Fh ik 2 R AR SR ALl B R BE AT 656, DRI T T A fof A 252 RV A st
TERPLE R T4 2 R b AR ) SRR R 25 S0 A , SR BD R A R IR s
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