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Responses of Dicranopteris pedata leaves to micro-
topography in red soil erosion region of South China
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Abstract; Plant functional traits can reflect response strategies of plants to environmental changes. In this study, we
used a one-way ANOVA and redundancy (RDA) to compare the differences in leaf functional characters of Dicranopieris
pedata in three micro-topographies (ridge, slope and valley of the ephemeral gully) and to analyze the response and
adaptation strategy of D. pedata to shallow trench micro-topography. The results were as follows: (1) The overall
variation degree of leaf functional characters of D. pedata was between 0.05 and 0.47. Both leaf thickness and leaf area
were showed as the order of valley > slope > ridge (P<0.05). The leaf N content at the slope was significantly higher
than that at the ridge and valley. The leaf P content was significantly lower at the ridge than those at the slope and
valley. There was no significant differences in specific leaf area and leaf C content among three micro-topographies. (2)
D. pedata at the ridge reduced water loss to protecte itself by reducing leaf area. D. pedaia at the slope increased the

photosynthetic rate of leaves to promote growth by increasing the N content of leaves. D. pedata at the valley improved
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light capture ability to promote growth by increasing the leaf area. The above results indicate that due to the differences of

soil nutrients, temperature and humidity conditions, D. pedata can achieve better adaption to the environment by

adjusting nutrient content and changing leaf morphology.

Key words: Dicranopieris pedata, micro-topography, functional trait, enviromental factor, red soil erosion region of

South China
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Reality image of study area

Fig. 1
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Table 1 Micro-environment characteristics in
micro-topography (x * s)
RN €ihiA
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Factor

4 Ridge JHBE Slope HJE Valley
pH 4.61£0.07a 4.4410.08b 4.41+0.09b
] 2.70+0.58b 9.77+4.33a 12.14+4.53a
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(g-kg")
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(g-kg")
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Temperature
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5cem (C)
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Table 2 General characteristics of Dicranopteris pedata leaves functional traits

BT Factor JELRE LT A LA Fen T AR SLA Ik 5t LCC M i LNC M- @4 & & LPC
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Fig. 2 Response of leaf functional traits of Dicranopteris pedata to micro-topography
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LT. Leaf thickness; LA. Leaf area; SLA. Specific leaf area;
LCC. Leaf carbon content; LNC. Leaf nitrogen content;
LPC. Leaf phosphorus content; pH. Soil pH; C. Soil carbon
content; N. Soil nitrogen content; P. Soil phosphorus content;
C : P.Soil carbon to phosphorus ratio; N @ P. Soil nitrogen to
phosphorus ratio; H. Moisture underground 5 ¢cm; T. Temperature

underground 5 cm.
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Fig. 3 Biplot of RDA constrained sequencing analysis
of leaf functional traits of Dicranopteris pedata

and soil, environment factors
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