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Comparison of Leaf Mass per Area, Photosynthetic Capacity and Chemical Defense
Traits of Four Evergreen Broad-leaved Tree Species under
Contrasting Light Conditions”
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(' ECORES Lab, Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu 610041, China)
(*College of Material and Chemistry & Chemical Engineering, Chengdu University of Technology, Chengdu 610059, China)

Abstract Shade-tolerant plants are usually phenotypically plastic in subtropical evergreen broad-leaved forests, and
their leaves have at least two approaches to prevent insect herbivory, i.e., physical and chemical defenses. According to
resource allocation theory the two types of defensive costs should be negatively correlated. To examine whether the tradeoff
between physical and chemical defenses is ubiquitous, light-saturated net photosynthetic rate, leaf mass per area (LMA),
and concentrations of some chemicals were examined for adult individuals of four evergreen broad-leaved species including
Symplocos lancifolia, S. setchuensis, Camellia lawii and Eurya loquaiana living within forest gaps and under forest canopy in
the Jinyun Mountain National Nature Reserve in Chongging, China. For each species, the individuals within forest gaps were
found to have higher LMA, nitrogen concentration and maximum net photosynthetic rate per unit area than those under forest
canopy. In contrast, the individuals under canopy had higher total phenolics contents per leaf mass or per leaf area and C/N
ratios relative to those within forest gaps; the contents of protein and total non-structural carbohydrate were indistinguishable
between contrasting light conditions for each species. However, the light effect on leaf traits was sometimes species-specific,
and not all the species showed the same response pattern for all the study parameters. In conclusion, our study suggests that
the four species tend to adopt physical and chemical defensive strategies for their individuals growing under open and closed
canopies, respectively, which indicates a tradeoff between the two defensive costs. Fig 4, Ref 40

Keywords leaf mass per unit area; life history tradeoff; physical defense; chemical defense; subtropical evergreen broad-
leaved forest
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