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Trend surface analysis on community structure of a grassland in
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Academy of Agricultural Sciences, Huhhot 010010, China; 3. Institute of Animal Science, Chinese Academy of
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Abstract: Spatial structure influenced the organization of community and ecosystem as a functional
variable, other than the background in which biological and environmental factors act on community and
ecosystem. This is why present-day ecologists and bio-geologists are interested in detecting the spatial
arrangement of population and community. A large set of quantitative ecological methods related with
spatial heterogeneity, spatial autocorrelation, spatial scales were developed in recent decades. Spatial
trend surface analysis is one of the quantitative ecological methods that study the relation between spatial
structure and species abundance distribution in community. In Canonical Correspondence Analysis (CCA),
environmental variables can be instead by the spatial coordinates (x,y) of data points. In such case, an
ordination of the species data can be obtained that will be constrained to be consistent with the spatial
distribution of sampling localities. A high-degree polynomial of the x, y. 2*, y*, xy and possible higher
powers of basic coordinates can be used to fit to the species data in the manner of trend surface regression.
A biplot of species and spatial coordinates of data points should indicate what species have the most
important spatial structures.

This paper studied the relation between community structure and spatial variability of a grassland in
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subtropical mid-mountainous region using trend surface analysis based on CCA ordination. In this paper a
canonical ordination analysis on the species abundance data constrained by the spatial position of sampling
localities was conducted. The first two eigenvalues are 0.116 and 0. 056 respectively, they measure the
species data that is explained by the first and the second canonical axes and, hence, by the spatial position
of sampling localities. The first two canonical axes together account for 55.3% of the variance of 27-
species-spatial localities relation, and for 18 %of the total variance of species data.

The community structure surface is obtained by kriging the sample scores which are weighted
averages of species, while the data values for the spatial trend surface maps is based on trend surface
regression function. For the canonical axis 1, the first community structure surface is pretty well
approximated (correction = 87.6%) by the first spatial trend surface map. In other words, the trend
surface regression function predicts the community structure from the simple knowledge of the sampling
localities. The same goes for axis 2, the second community structure surface is well fitted (correction =
82.4%) with the second spatial trend surface map. This result suggests a community organization
mechanism which is strongly spatial structured.

Correlation between spatial trend of community structure and main environmental factors was also
studied. Soil effective phosphor is significantly positively related with the first community structure
surface and the first spatial trend surface, and significantly negatively related with the second community
structure surface and the second spatial trend surface. That means the distribution of soil effective
phosphor is spatial correlated, and soil effective phosphor affected the species combination and species
abundance variance. The spatial structured distribution of soil effective phosphor is one reason of the
spatial correlated community structure.

Key words : CCA ordination; trend surface analysis; community structure
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Table 2 Result of CCA ordination constrained by geographic coordinate
AX1 AX2 Geographic variables AX1 AX2
Trifolium paratense —5 12 X 33 —4
Lotus corniculatus 7 —94 Y —9 —89
Plantago agiatica 69 —31 X? —34 137
Fragaria orientalis 129 —13 Y? —254 422
Strilaria media —1 —30 XY —117 —151
Lolium perenne L. —9 11 X —2 9
Lespedezea duvidii 501 136 Y3 285 —315
Schizopepon diocus Cogn. 79 2 XY 74 —76
Leotopodium leotopodiodes (willd. ) Beauv 126 —59 XY? 155 142
Clinopodium urticifolium (Hance) _
C. Y. Wu et Hsuan 165 17
Arthrazxon hispidus 409 93
Pennisetum alopecuroides —6 —4
Calystegia sepium (L..) R. Br. —7 23
Carex dnriuscula C. A. Mey —19 —46
Gentiana loureiii (D. Don) Griseb 23 —70
Ranunculas japonicus 129 27
Carex maubertiana Boott —34 —69
Taraxacum Monogolicum 136 —66
Pasalumthun bergii —10 —9
Anaphalis lactea Maxim. —8 —389
Lactuca indica L. —19 42
O Gatium bungei Steud 4 —93
Festuca ovina L. —38 174
Limonium bicolor (Bunge) O. Kuntze —175 21
Oxyria digyna (L.) Hill —16 —84
Poa annua 8 76
Lysimachia clethroides Duby 53 R0D

2.3

, X\ Y: XY? N
s Table 3 Corelations between environmental factors with
. CCA community structural surface and trend surface
. Item  Species]l  Spacel Species2 Space2
% 0.07 0.09 —0.06 —0.22
’ pH @ 0.08 0.03 —0.07 —0.10
@ —0.24 —0.26 —0.05  —0.05
3 ’ U —0.44%* —0.35" "~ 0.39"* 0.47**
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, © —0.23 —0.18 0. 05 0.03
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