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The ordination axes clustering based on detrended canonical corre-
spondence analysis ordination and its application to the analysis of

the ecological gradients of plant communities

QIU Yang',ZHANG Jin-Tun (1. Research Center for Eco-Environmental SciencessChinese Academy of Sci-
ences , Beijing 100085 ,China ;2. Institute of Loess Plateau ,Shanxi University ,Taiyuan 030006 ,China)

Abstract : Based on Detrended Canonical Correspondence Analysis (DCCA),a new classification method,
DCCA Ordination Axes Clustering(OAC)was introduced and was applied to the classification of the plant
communities in Bashuigou catchment,Guandi Mountain,Shanxi Province. Five types of communities can be
identified with the method. It is concluded that there are obvious differences of community structure and
environmental factors among the community types by using the Analysis of Variance and Multiple Compar-
ison. So, the OAC based on DCCA expresses the ecological gradients of communities and environment
clearly.

For the OAC based on DCCA combining the vegetation and environmental factors,it expresses the
gradients and the variation characteristics of the community structure and environment well. The axis 1 il-
lustrates the gradients towards warm and dry.representing the horizontal variation of micro-topography
and the types of wooden plant community. Along the axis 1.the shrub community replaces the forest com-
munity,and the Populus spp. + Betula spp.-Picea spp. forest and the Larix principis-rupprechtii-Picea

meyeri forest are replaced by the Populus davidiana-Quercus liaotougensis forest. However the scale of
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variation is small. The axis 2 means the gradients towards cold and wet,caused by the vertical variation of
altitude and the types of plant community. Along the axis 2. the herbaceous community replaces the forest
and shrub community,and the Populus spp. + Betula spp.-Picea spp. forest and the Populus davidiana-
Quercus liaotungensis forest are replaced by the Larix principis-rupprechitii- Picea meyeri forest. However,
the scale of variation is large. At all,the two-dimensional plot of the axis 1 and axis 2 can clearly reflects
the spatial gradients of communities in this area.

The OAC based on DCCA is good as DCCA ,and it can remove Arch effect and relate more environ-
mental factors. Also,it is good as OAC,and its can finish clustering by itself ,and it means definite ecologi-
cal relations. This new method has some advantages in the study on the relationships between the commu-
nity and environment.

Key words: plant community; Detrended Canonical Correspondence Analysis (DCCA ) ; Ordination Axes

Clustering (OAC) ;ecological gradients
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(D + - + - + (Form. Carex lanceolata—~+ Gymnocarpium spp. -
Corylus mandshurica—+ Lonicera chrysantha-Picea spp. + Populus. spp. + Betula spp. ) » -

(Populus spp. + Betula spp. -Picea spp. forest), 1~4,6~10,14.15,32,34~39,

(2) + + - + - O+ (Form. Carex lanceolata
Phlomis umbrosa—+ Astilbe chinensis-Euonymus alatus—+ Lonicera chrysantha-Picea meyeri + Larix principis-
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3 + - + - + (Form. Carex lanceolata—~+Thal-
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Table 1 The structure of characteristics communities

Area  Percentage Total importance Total importance Total cover Total cover Regeneration of
Type (hm?) %) Tree cover value of shrub  value of herbs  of mosses of intelayer tree(n/hm?)
I 162 31.58 0.53 208. 9478 337. 64 18. 98! 0. 68 6389
I 198 38. 60 0.57 151. 714¢ 457.32C 25. 68! 0. 50 20455™
I 63 12.28 0.47 184. 64" 516.57M 7.97% 1.19 6714
Y 72 14. 04 0. 06 79. 1450 275. 884M 5. 58" 0.15 688™
\ 18 3.51 0 0 279. 05 93. 50MKL 0.05 0
% % % % % % o -
Significance
* o s o s 0.001;
s 0.05, ( ) The alphabets represent the results from multiple comparison between

different community types. If there is the same alphabet between two types,they are different significantly. If capital, they

are different significantly (»p<C0. 001);1f small letter, p<0. 05. (The same below)
2

Table 2 The environmental characteristics of communities

Type Average elevation Average position of slope  Average aspect Average slope
I 204078¢ 1.4° 2. 9FFe 21.2
I 22617 2.2 3. 1M 22. 9
I 2097 2.0 6. 7EH 30. 1K
I\ 24138 3.0P 6. 5" 59. 478
v 2455¢ 3.0 7.08 5.0
Mean 2199 2.1 4.1 22.7

Significance * % % % * % % %
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3
Table 3 The relative importance values of the main species in community
I I I I\ V
) Community Community Community Community Community Degree of Analysis of
Species I I Il v v freedom  variance
O Picea meyeri 20. 024 47. 7178 6.48 9.19% 3,51  10.6588**
O p. witsonii 21.78
Quercus liaotongensis 6.15¢ 56.07¢ 1.23 32,6152* *
Larix
8.56 27.12 4.08 11.76 3,51 3.2603"
principis-rupprechtii
Populus davidiana 18. 39 5.56 27.04 2. 38 3,51 4.4615*
Betula platyphylla 4. 66 2.03 —
B. albosinensis 3.73 6.23 2.21 1. 67 —
B. costat 10. 85 7.92 1.68 —
Corylus mandshurica 16. 95PF 0.32P 0. 66F 2,44 18.2905**
Ribes mandshuricum 7.41" 15.91¢ 8. 07 2,45 3.4470%
Lonicera chrysantha 16. 182 18. 854 0. 87¢ 0. 32" 3,51 7.7763"
Euonymus alatus 17. 83K 30. 60KE 11. 06" 2,44 14.1630* *
Spiraea pubescens 5.30M 3. 86N 34. 28MN 2,44 66.0363* "
Rosa bella 11. 00 7.08° 18. 67°F 1.16" 3,51 5,6759* *
O  cotoneaster acutifolius 5. 329 5. 07R 17. 17K 2,44 8.1968" *
Potentilla glabra 0.20°% 4.15 13.31°% 2,34 8. 7988 *
Spiraea Alpina 65. 50
Caragana jubata 55. 34
Cares lanceolata 38.20" 31. 94Y 26.08 11.09™Y 3,51 11.3717* %
Gymnocarpium spp. 6. 29 4. 26 0.03 —
Astilbe chinensis 6.05" 4. 67 0. 30V 2,44 4.6393"
Phlomis umbrosa 5.26% 5. 25% 1.73 0.03WX 3,51 5.4916" "
Thalictrum petaloideum 5. 62 5. 22 9. 65v*A 3.57A 3,51 0-334777
Poa spp. 1.238 1.39¢ 3. 24P R0 3,51 15.9936" 7
Kobresiaa bellardii 34.0
Potentil nivea 25.0
* F s * % 0.01, * 0.05,—
;6 ( ) .
0.01, 0.05, The column of significant represents the

F vlue and its significance of analysis of variance. * % p<C0.01, * p<C0. 05, —insignificant. The alphabet represents the

results from multiple comparison between different community types. If there is the same capital alphabets,they are dif-

ferent significantly (p<C0. 01),if the same small letter, p<C0. 05.
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