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Research paper

Succession of a Degraded Low-Elevation Mountain Forest

Chun-Kuei Liao,”  Fu-Shan Chou,” Chau-Chin Lin*™”

[ Summary ]

In this study, we investigated the composition and structure of a degraded low-elevation forest
of Gukeng Farm to establish a successional pathway. Twenty-four 20 x 20-m plots were established.
Forest types, based on the floristic composition of the plots, were classified using a cluster analysis
(CA), two-way indicator species analysis (TWINSPAN), and tabular comparison methods. Five for-
est types were identified and described: Aleurites montana-Machilus zuihoensis, Euphoria longana-
Mallotus paniculatus, Trema orientalis, Ficus fistulosa-Ficus septica, and Glochidion philippicum-
Ficus irisana. Relationships of the major gradient axis of the detrended correspondence analysis
(DCA) with both environmental and vegetation variables were calculated using Pearson correlation
coefficients. The results showed that these types were interpreted as levels in a successional se-
quence ranging from an early-successional stage to a mid-successional stage and late-successional
stage. There were 2 successional pathways. One occurred in the drier environment, i.e., ridge-type
sere, which ranged from the Trema orientalis forest type, Euphoria longana-Mallotus paniculatus
forest type to the Aleurites montana-Machilus zuihoensis forest type; the other was in the more-
humid environment, i.e., the valley-type sere, which ranged from the Trema orientalis forest type,
Ficus fistulosa-Ficus septica forest type, to the Glochidion philippicum-Ficus irisana forest type.
Key words: Gukeng Farm, degraded forest, succession.
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Fig. 1. Aerial photographs of Gukeng Farm in different periods.
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Fig. 2. Locations of the study plots on an aerial photograph of Gukeng Farm taken with an
unmanned aerial vehicle.
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Fig. 3. Ordination of plots for the first 2 axes of the detrended correspondence analysis.
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Fig. 4. Average-linkage dendogram of the 23 plots cut with the 25% similarity threshold
using an agglomerative cluster analysis.
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Table 1. Synoptic table of forest types in the study area

Microtopography Slope and ridge Valley
Forest types A B C D E
Successional series Late Middle Early Middle Early
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Table 2. Pearson correlations between environmental variables and the three axes of the

detrended correspondence analysis ordination

Variant axes

Factor First axis Second axis Third axis
Elevation -0.270 -0.246 0.170
Slope 0.297 0.380 0.222
Aspect 0.494 0.491 -0.271
Topography 0.463 0.507** -0.136
Synthetic moisture index 0.447* 0.464* -0.311
Age of the dominant tree -0.577** 0.523 -0.271
No. of species -0.308 0.350 0.043
Vertical structure -0.584** 0.232 -0.152
Tree height -0.787** 0.196 -0.245

* Significant at the p < 0.05 level, ** significant at the p <0.01 level.
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