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Effects of forest canopy structure on understory vegetation characteristics of

Funiu Mountain Nature Reserve

LU Xunling' *** ,DING Shengyan'* ,YOU Li’*,ZHANG Hengyue’
1 College of Environment and Planning, Henan University, Kaifeng 475004, China
2 School of Life Sciences, Henan University, Kaifeng 475004, China

3 Institute of Ecological Science and Technology, Henan University, Kaifeng 475004, China

Abstract: Forest canopy is the most direct and active interface layer between the forest and the outside environment, the
canopy structure and the understory light environment have great significance for plant growth and community regeneration.
Many previous studies have showed that the emergence of forest gaps and the consequently enhanced light penetration
significantly impact the regeneration and colonization of understory vegetation. However, we still have few of knowledge
about the relationships between the forest canopy structure and the understory vegetation especially in the ecosystems of the
typical mountain deciduous broad-leaved forest ( DBF ). Therefore, in order to investigate the canopy structure, light
environment characteristics, and species diversity of understory communities, as well as explore the relationship between
community canopy structure and understory vegetation characteristics in a typical mountain deciduous broad-leaved forest
ecosystem, we established sampling plots in representative areas of Funiu Mountain Nature Reserve. We recorded canopy

structure, light environment characteristics (using a WinScanopy 2006a from Regent Instruments Inc), and understory
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plant community (including the shrub layer and the herb layer) characteristics in the plots, and then use a regression
analysis (linear curve estimation) to evaluated the relationship between understory vegetation characteristics and canopy
structure. The results thus obtained show that: (1) The plant communities certain differed in certain aspects of canopy
structure (including canopy openness, gap fraction, leaf area index, and mean leaf angle index) and light environment
characteristics ( including direct/diffuse/total photosynthetic photon flux density under/over canopy, and extinction
coefficient) . One-way ANOVA of the raw data indicates that some of the differences between the communities are
statistically significant. (2) The species richness, diversity and evenness of the shrub layer were all higher than those of the
herb layer, whereas the herb layer has a higher dominance index. As elevation increases, differences in the physical
parameters of the two understory layers decreases. (3 ) We found statistically significant, though weak, negative
correlations between herb layer species richness (P=0.006, R*=0.309) and diversity (P=0.008, R*=0.289) and the
under canopy photosynthetic photon flux density, as well as a weak positive correlation (P=0.011, R*=0.268) between
dominance index of the herb layer and under canopy photosynthetic photon flux density. We did not find any significant
correlation between canopy structure and light environment and the parameters of the shrub layer ( P>0.05). This study
shows that the herb layer (including regeneration seedlings) is more sensitive to changes of canopy structure than the shrub
layer (including regeneration saplings). The emergence of forest gaps or spaces may therefore have positive effects on
herbaceous plants and other pioneer species, while negatively impacting the germination and growth of dominant species
seedlings. This effect may thus produce another succession sequence in the forest gaps, although they may finally develop to
the same local climax community type. These above study results make us speculate that, the light intensity in the
understory layer may not be the most important limited factor, while the factors about the diffusion, germination and
planting of the seedlings of dominant species could be more important in the succession process of the typical deciduous

broad-leaved forest ecosystem.

Key Words: canopy structure; light environment; species diversity; Funiu Mountain Nature Reserve
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Table 1 Importance values (/V) of the dominant species in Funiu Mountain Nature Reserve

s TeARJZE Tree layer H#EAKJZ Shrub layer FARJZE Herb layer
PR
Communty types WA W WA TE WA EA
Species v Species s Species v
MRV . iabili. FE S R B
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Fig.1 Species diversity characteristics of the shrub and herb layers in different forest communities in Funiu Mountain Nature Reserve
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JEMR Q. aliena var. acuteserrata coppice forest
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Fig.2 Canopy structure characteristics of different plant communities in the Funiu Mountain Nature Reserve
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