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Influence of canopy structure on understory vegetation of secondary

evergreen broadleaf forest communities
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Abstract: Understory vegetation, representing the main component of biodiversity in a forest community and
playing a key role in forest functioning and canopy structure, are important characteristics of a forest communi-
ty. To evaluate the effects of different gradients of canopy structure on understory vegetation, secondary ever-
green broadleaf forest communities in the suburbs of the Pearl River Delta were studied. The effect on under-
story plants was tested using classical community survey methods and hemispherical photography. Analysis in-
cluded use of Cluster Analysis, Non-parametric Test (Kruskal-Wallis test), Indicator Species Analysis (ISA),
and Canonical Correspondence Analysis (CCA). Results showed that (1) Canopy structure and understory light
conditions varied along the canopy gradient. The standing density and average diameter at breast height (DBH)
showed a highly significant difference (P<<0.001); whereas, the transmitted direct light, transmitted diffused
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light, and transmitted total light significantly differed along the canopy gradient (P<<0.05). (2) The understory
vegetation was rich; and the abundance and average height as well as total coverage, significantly differed with
canopy gradient (P<<0.05). Species were richest in canopy gradient 2, but the average height and total cover-
age were both highest in canopy gradient 3. (3) The responses of understory vegetation to canopy structure and
transmitted light varied. Wendlandia uvariifolia and Ilex viridis were both indicator species of transmitted direct
light and transmitted total light. (4) The CCA showed that canopy structure and understory light conditions af-
fected the distribution of understory vegetation. Ferns such as Adiantum flabellulatum, Blechnum orientale, Di-
cranopteris dichotoma, and Woodwardia japonica resided in areas of weak sunlight, but heliophytes like Camel-
lia oleifera and Tetracera sarmentosa inhabited places where they received better light. Moreover, distribution of
neutral plants like Schima superba and Ardisia lindleyana were more affected by the height and DBH of stand-
ing trees. This study demonstrated that understory vegetation varied according to understory light conditions a-
long the canopy gradient with transmitted total light and transmitted diffused light being the main factors influ-
encing the understory light environment of the secondary evergreen broadleaf forest. [ Ch, 3 fig. 3 tab. 21 ref.]

Key words: forest ecology; canopy gradient; canopy structure; understory light conditions; indicator species; the
Pearl River Delta
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Table 1 Canopy structure andunderstory light conditions of secondary evergreen broadleaved forest communities
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Table 2  Indicator species of canopy structure and transmitted lightof secondary evergreen broadleaved forest communities
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Table 3 Weighted correlation matrix of CCA ordination axles
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Figure 3 Canonical correspondence analysis of under story vegetation and canopy structure parameters
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