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[ Summary ]

We investigated the species composition of standing trees and the composition of the soil
seed bank of a forest at Dona, southern Taiwan. Germination of buried seeds in a forest gap was
compared to that in the forest understory. The forest at Dona is a broadleaf-coniferous forest
dominated by Castanopsis carlesii, Pseudotsuga wilsoniana, Cyclobalanopsis longinux, and
Machilus thunbergii. Except for P. wilsoniana, the stem diameter distributions of the dominant
species were all anti-J shaped, indicating that there were abundant young trees for sustainable
regeneration. The soil seed bank was composed of 23 species, including 22 pioneer and 1 non-
pioneer species, M. thunbergii. The density of germinated seeds in the soil seed bank was 5,924
seeds m”, 99% of which were pioneer species. If classified by their growth forms, the majority
of the germinated seeds were herbaceous plants (31%) and shrubs (68%). Among all species
compositions, only seeds of M. thunbergii and Eurya nitida var. nitida, which is a shrub, occurred
in the soil seed bank. Seeds of M. thunbergii in the soil seed bank came from the seed rain of the
current year, and the density of its germinated seeds was 34 seeds m™. The density of germinated
seeds of E. nitida was 3,418 seeds m”, accounting for 57.8% of all germinated seeds in the soil
seed bank. Its seeds occurred from the soil surface to 30 cm of depth. These results revealed that
the soil seed bank was not the main source for the regeneration of existing non-pioneer tree species
in the Dona Forest. In addition, germination of buried seeds in the forest gap was 2.6-fold higher
than that in the forest understory, indicating that the formation of forest gaps is advantageous to the
germination of buried seeds.
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Fig. 1. Stem diameter distributions of 4 dominant tree species in the Dona Forest.
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Table 1. The IVI rankings of the top 10 species in the Dona Forest

Rank Species Rel'ative Relat.ive Relative VI
dominance density frequency
1 Castanopsis carlesii 27.40 4.26 4.40 36.06
2 Pseudotsuga wilsoniana 22.96 0.41 1.09 24.46
3 Lllicium tashiroi 5.14 9.82 4.56 19.52
4 Cyclobalanopsis longinux 10.26 3.88 4.40 18.54
5 Machilus thunbergii 4.70 593 5.21 15.84
6 Dendropanax pellucidopunctata 1.09 9.35 5.16 15.60
7 Elaeocarpus japonicus 3.49 5.74 4.99 14.22
8 Eurys nitida var. nitida 1.13 6.67 5.10 12.90
9 Litsea lii 0.46 6.80 5.10 12.36
10 Microtropis fokienensis 0.16 6.32 4.94 11.42

Table 2. Species composition and number of germinated seeds at various soil depths in the
Dona Forest

Growth Number of germinated seeds at various soil depths (cm) Sum Percentage

Species
form" H” 0-5 5-10 10-15 1520 20-25 25-30 of total (%)
Non-pioneer species
Machilus thunbergii T 11 0 0 0 0 0 0 11 0.58
Pioneer species

Alnus formosana T 0 2 0 0 0 1 0 3 0.16
Broussonetia papyrifera T 0 0 0 0 1 0 0 1 0.05
Buddleia asiatica S 0 1 1 0 0 1 0 3 0.16
Cerastium ianthes H 4 21 19 10 3 9 0 66 3.50
Debregeasia edulis S 47 28 5 5 8 10 0 103 5.47
Erigeron canodensis H 3 2 0 1 0 1 7 0.38
Eupatoriam formosanum H 28 12 2 0 58 3.08
Eurya nitida var. nitida S 43 337 311 159 79 92 66 1087 57.69
Evodia meliaefolia T 0 2 0 0 0 0 0 2 0.11
Fraxinus formosana T 0 0 1 0 0 0 0 1 0.05
Gnaphalium affine H 0 1 1 0 0 0 1 3 0.16
Kadsura japonica L 0 1 0 0 0 0 0 1 0.05
Litsea cubeba S 1 3 4 5 2 1 1 17 0.90
Mallotus japonicus T 1 0 0 0 0 0 0 0.05
Polygonum chinense H 0 2 1 1 0 0 1 5 0.27
Rubus formosensis H 0 2 0 3 1 0 1 7 0.38
Rubus linearifolius H 40 145 104 48 37 30 21 425 22.56
Saurauia oldhamii S 1 0 0 0 0 0 0 1 0.05
Schisandra arisanensis L 0 1 0 0 0 0 0 1 0.05
Scirpus ternatanus H 0 4 2 1 2 2 5 16 0.85
Solanum verbascifolium S 1 1 1 0 0 0 0 3 0.16
Villebrunea pedunculata S 0 31 18 1 0 8 4 62 3.29

Total 158 613 482 237 136 157 101 1884 100
DT, tree; S, shrub; H, herb; L, liana.
? Humus layer.
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Table 3. Species richness and abundance of germinated seeds in the soil seed bank of the
Dona Forest

Growth form

Tree Shrub Herb Liana Total
Species richness 6 7 8 2 23
(20%)" (30%) (35%) 9%) (100%)
Abundance of germinated seeds 19 1276 587 2 1884

(1.0%) (67.9%) (31.0%) (0.1%) (100%)
" Numbers in parentheses denote the percentage of each growth form among all growth forms.
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Fig. 2. Percentage and accumulative percentage of germinated seeds at each soil depth. H
denotes the humus layer.
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Fig. 3. Two types of germination patterns in the soil seed bank of the Dona Forest. Type I
represents the germination pattern of the Spermatophyta which completed germination
before the 13th week. Type II represents the germination pattern of the Pteridophyta whose

spores germinated after 13 weeks of incubation.
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