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An Analysis of Vegetation-Environment Relationships of
Pinus densiflora for. erecta and Chunyang-type of
Pinus densiflora Communities by TWINSPAN and DCCA'+
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ABSTRACT

Vegetational data from 62 quadrats of Pinus densiflora for. erecta and Chunyang -type of Pinus
densiflora forests were analyzed by using two multivariate methods : TWo - way INdicator SPecies
ANalysis(TWINSPAN) for classification and Detrended Canonical Correspondence Analysis(DCCA) for
crdination,

The dominant tree species of Pinus densiflova for, erecta communities were found in the order of
Pinus dewnsiflora for. ervecta, Quercus mongolica, Quercus variabilis, Lindera obtustloba, Fraxinus
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rhvnchophylla, and Rhus trichocarpe. The dominant tree species of Chunvang ~tvpe of Pinus
densiflora communities were Quercus variabiiis, Quevcus wmongolica, Fraxinus sieboldiana. Styrax
obassia, and Quercus serrata.

The forest vegetation of Pinus densiflora was classified into Quercus variabilis - Stvrax obassia,
Quercus variabilis, Quercus variabills - Quercus miongolica, and Quercus mongolica communities
according to TWINSPAN,

Pinus densiflora for. erecta community was distributed in the good nutrition area of total nitrogen,
organic matter, K7, Ca” ", Mg~ ", and cation exchange capacity, while Chunvang type of Pruus
densiflora community in the good nutrition area of P-Os.

The relationship between the distribution of dominant communities for forest vegetation and soil
condition in Piuus densiflora communities was investigated by analysing the elevation and soil
nutrition gradients. Quercus mongolica community was distributed in the high elevation and good
nutrition area of total nitrogen, organic matter, and cation exchange capacity, while Quercus variabilis
community was distributed in the low elevation and poor nutrition area of total nitrogen, organic
matter. and cation exchange capacity. Quercus variabilis  Stvrax cbassia and Quercus rvariabilis -
Quercus mongolica community was distributed in the medium elevation and medium nutrition area.

Key words - Pinus densiflora for. erecta, Chunyang tvpe of Pinus densiflora, TWINSPAN. DCCA.
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Table 1. The importance value of major tree
species of Pinus densiflora community,
Species v
Praus densiflora 152.29
Quercus mongolica 38.93
Quercus variabilis 21, 1%
Rhus trichocarpu 7.28
Lindera obtusiloba 7.09
Stvrax obassic 6.63
Quercus seriata 6.10
Fraxinus sicboldiana 6.10
Fraxinas vhvachophyvila 1.95
Prunus savgentii 3.8Y
Quercus dentata 313
symplocos chinensis for. pilosa 3.12
Rhodoaendron schiippenbachii 2.98
Rhodoaendron mucrvonulatum 2.9
var, cilietum
Acer pseudosieboldianum 2.20
9

Betula schmidtii

Table 2. The importance value of major tree
species of Pinus densiflora for. erecta
community .

Species v
Pinus densiflora 142.32
Quercus mongolica 48.13
Quercus variabilis 1291
Lindera obtustiobu 8.02
Fraxinus vhynchophvllia 7.82
Rhus trichocarpa 7.81
Querces dentata 5.06
Styrax obassia 2.05
Quercys servatu 5.00
Svmplocos chinensis for, pilosa 4.09
Acer tseudosieboldianum 3.57
Pricnus savgenti 3.46
Betula schmidtii 3.36
Rheidodendrini mucronulatum 3.28

var. cllictum
Fraxinus sieboldiana 2.92
Actinidia arguta 2.64
Rhododendron schlippenbachii 2,53
Kalopanax pictus 2.22
Betula costata 2.15
Classification=  Hill(1979b)e] TWINSPAN
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Table 3. The importance value of major tree
species of Chunyang -type of Pinus

densitlora community .

Species v
Pinus densiflora 167.80
Queircus variabilis 34.43
Quercus mongolica 26.42
Fraxinus sieboldiana 11.76
Stvrax obassia 9.58
RQuercus serrvata 7.36
Rhus trichocavpa 6.33
Lindera obtusiloba 5.53
Prunus sargentit 4.73
Lespedeza bicolor 4.50
Rhododendron schiippenbachii 3.80
Rhododendron mucronwatum 2.46

var, ciliatum
Pyrus ussuriensis 2.3
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Table 4. Species diversity(H') and dominance of each communities.

Communities Species diversity(H") Dominance(D")
Pinus densiflova for. erecta 1.3655 0.3477
Chunyang -type of Pinus densiflora 1.0749 0.4549
Table 5. Soil characteristics of each communities.
o Total  Organic Exchangeable cation
Communities p ) P05 - - C.E.C.
nitrogen  matter K Ca” Mg~
(%) (%) (ppm) (me/100g) {me/100g)
Pinus densiflora 5.4 0.27 7.55 22 0.33 5.1 1.3 11.2
for. evecta
Chunyang -type of 3.2 0.19 5.68 28 0.36 2.2 0.8 8.7
P. deunsiflora
Mean 5.3 0.24 6.77 25 0.46 3.9 1.1 10.2
P, 04 Mg
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Fig. 2. Pinus densiflora community vegetation data : DCCA(detrended canonical correspondence

analysis) ordination diagram with plots(_,@) and environmental variables(arrow). The
plots are : = Pinus densiflora for. erecta ; @=Chunyang -type of Pinus densiflora. The
environmental variables are : T.N.=total nitrogen ; O.M.=organic matter : P-0s=available

phosphorus concentration : C.E.C. =cation exchange capacity ; K=potassium concentration ;
Ca=calcium concentration ; Mg=magnesium concentration.
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Fig. 4. Pinus densiflora community vegetation data : DCCA(detrended canonical correspondence
analysis) ordination diagram with plots(@, A, ~ ) and environmental variables(arrow).
The plots are : @= Quercus variabilis - Stvrax obassia ; &= Quercus variabilis ; 2= Quercus
variabilis - Quercus mongolica; . =Quercus mongolica. The environmental variables are :

T.N.=total nitrogen ; O.M.=organic matter : P:Os;=available phosphorus concentration :
C.E.C.=cation exchange capacity ; K=potassium concentration ; Ca=calcium concentration

; Mg=magnesium concentration.
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Table 6. Finus densifiora community vegetation data from Fig. 4 : canonical coefficients and the
inter set correlation of environmental variables with the first two axes of detrended
canonical correspondence analysis. For a description of variables, see Fig. 4 legend.

Axis Canonical coefficients Correlation coefficients
Variahles i 2 1 2
Total nitrogen -0.054 J.016 -0.350"" -0.141
Organic matter -0.103 -).078 ~0.380"* -0.171
P:0s5 -0.035 J.063 -0.243 0.231
C.E.C. 0.018 -). 104 -0.272" 0.021
K~ -0.032 -3.030 -0.133 0.157
Ca ~ -0.076 0.022 -0.017 -0.003
Mg~ -0.035 0.125 -0.165 0.226
pH 0.054 0.028 0.124 -0.044
Elevation -0.120 0.061 -0.296" 0.061
Aspect -0.036 -0.098 -0.094 -0.334™*
Slope 0.037 -0.029 0.185 -0.084
Eigenvalue 0.136 0.079

" p<0.05 ;7 p<0.0L
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