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ABSTRACT

Slope stability of shallow soils in forested areas is often determined by tree root
strength. After landslides, the early successional species emerge first, then will be
taken over by the late successional species.
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The present study aimed to examine whether single-root pullout resistance and root
reinforcement decrease as tree species change along with the succession sequence.
The study site is in the Lienhuachi Experimental Forest in central Taiwan, where
landslides happen frequently. Three dominant early (Mallotus paniculatus, Sapium
discolor, and Schefflera octophylla) and three late successional species (Cryptocarya
chinensis, Randia cochinchinensis, and Engelhardtia roxburghiana) were sampled.
Soil profiles were dug somewhere approximately 1 m to the trunks of target trees to
conduct the single-root-pull-out tests. Single-root pullout resistance which varies with
root diameters was estimated with the Root Bundle Model with the root-failure
Weibull survival function (RBMw) and then root reinforcement was estimated.
Results showed a tendency that, in terms of single-root pullout resistance and root
reinforcement, the late successional species were higher than the early successional
species. Moreover, two important factors (stem density and diameter at breast height)
which have positive effects on slope stability increase as succession proceeds. As a
result, slope stability effects of vegetation should also increase. In Taiwan, in terms of
the vegetation management for slopes, we should allow vegetation succession to
proceed naturally or even promote succession with human-aided approaches.

(Keyword: landslide, Root Bundle Model Weibull, root reinforcement, single-root pullout resistance,
vegetation succession)
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Table 1 Important properties for the six target tree species (Taiwan forestry research institute » 2012).

IVI, importance value index.
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Figure 2 Models for single-root characteristics of the six target tree species, and early and late
successional-staged cohorts
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Figure 3 Regression models for root system characteristics of the six target tree species, and early

and late successional-staged cohorts
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