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Effects of Canopy Opening on Seed Germination among Twenty
Species of Uplifted Coral-Reef Forest Trees at Kenting, Taiwan

L3 2) 1
Hsiang-Hua Wang, Yau-Lun Kuo and Shun-Yung Pan
[Summary]

Seeds of 23 species native to the uplifted corai-reef forest of Kenting in southern Taiwan were planted in trays with
forest soils. The trays were then placed at 4 locations with different light conditions : forest understory, gap center, gap

edge, and nursery opening. Germination ratio and duration as well as light intensity were monitored at each of the 4
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locations.During summer and autumn seasons, the light intensity measured at the forest understory, gap edge, and gap
center were, respectively, 0.5%-0.8% , 5%-8%, and 12%-16%, relative to the light intensity measured at nursery opening.
In winter, relative light intensity rose as the amount of fallen leaves increased. The germination ratios of 10 species,
Bischofia javanica, Aglaia formosana, Sapindus mukorossi, Cryptocarya concinna, Syzygium formosanum, Champereia
manillana, Diospyros ferrea, Machilus japonica, Drypetes littoralis, and Pouteria obovata, showed no significant
differences among the 4 locations. Seeds of Diospyros maritima had the highest germination ratio in gap edge and the
lowest in the nursery opening. The other 9 species had the lowest germination ratio in the forest understory. We further
observed that seeds of 6 species, Jlex rotunda, Macaranga tanarius, Celtis formasana, Melanelepis multiglandulosa,
Terminalia catappa, and Leea guineensis, did not germinate while placed in the forest understory but began rapidly
germination when moved to the nursery opening. Apparently, these trees showed canopy-induced facultative dormancy of
seeds. Seeds of most species germinated quickly and completed their germination duration within § wk except for those of
C. formosana and I rotunda, which showed endogenous seed dormancy. Results indicate that natural treefall gaps and
nursery openings do not inhibit the germination of most species, but allow pioneer species to germinate and, therefore,

promoting regeneration. Germination requirements might play an important role in controlling the species composition of

regeneration in forest understory, gaps, and open fields.
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Table 1. Light intensity( 2 mol m”s')in the nursery opening(N), gap center(GC), gap edge(GE), and forest

understory(FU)
Site
Date N GC GE FU
4 Oct 1994 1046.4 1394 62.6 7.4
(sunny) ‘ (13.8%)" (6.0%) (0.7%)
5 Oct 1994 1148.6 152.6 55.2 7.6
(sunny) ’ (13.8%) (5.0%) (0.7%)
6 Oct 1994 1104.0 1548 55.7 8.7
(sunny) ’ (14,5%) (5.2%) (0.8%)
8 Mar 1995 14682 252.8 110.6 16.9
{sunny) ’ {17.9%) (7.9%) (1.3%)
9 Mar 1995 724.6 177.4 92.0 10.5
(cloudy) ’ (25.2%) {13.1%) (1.5%)
10 Mar 1995 587.0 105.5 68.7 7.6
(cloudy) : (17.4%) (11.4%) (1.3%)
23 July 1995 1046.3 131.9 59.8 59
(sunny) ’ (11.9%) (5.4%) (0.5%)
24 July 1995 5283 84.3 40.5 2.7
(cloudy) ’ (15.2%) (7.3%) (0.5%)
25 July 1995 415.6 68.4 357 3.0
{cloudy) ) (15.7%) (8.1%) (0.7%)

! Relative light intensity(relative to light intensity measured at nursery opening).
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Table 2. Seed germination in nursery opening(N), gap center(GC), gap edge(GE) and forest understory(FU} sites

for the 20 species
Species Germination( o) kEpigeal(k) or regeneration
N GC GE FU Hypogeal(H) strategy 2’
Bischofia javanica 754 D 72 602 50 E Long-lived pioneer
Aglaia formosana 718 568 9 508 H Primary
Palaquium formosanum 862 5gab g78b 57P E Primary
Sapindus mukorossi 942 912 892 858 E Long-lived pioneer
Cryptocarya concinna 55 798 643 562 H Primary
Jlex rotunda gd 162 62 b H Long-lived pioneer
Syzygium formosanum 758 gg? 212 878 H Primary
Champereia manillana 733 692 642 642 H Primary
Diospyres maritima 17 410 574 440 E Primary
Macaranga tanarius 159 172 gb ot E Short-lived pioneer
Diospyros discolor 88 god 032 250 E Primary
Diospyros ferrea 458 412 48 48 E Primary
Machilus japonica g3? 782 388 263 H Primary
Celris formosana 122 3b o° o° H Long-lived pioneer
Drypetes littoralis 172 252 162 194 E Primary
Pouteria obovata 798 772 758 672 E Primary
Melanolepis multiglandulosa 792 430 & od E Short-lived pioneer
Terminalia catappa 652 572 190 o¢ E Long-lived pioneer
Cudrania cochinchinensis 762 568 572 gb E Primary
Leea guineensis 532 120 o¢ o* E Short-lived pioneer

") Values with the same letter in a given row are not statistically different (P < 0.05) by Duncan's multiple range test.

2 Classification method followed Garwood(1989),
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Table 3. Influence of sites on timing and duration of germination

Species
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Duration of germination{wk)

N Gc?

GE?
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Bischofia javanica
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Ilex rotunda

Svzygium formosanum
Champereia manillana
Diospyros maritima
Macaranga tanarius
Diospyros discolor
Diospyros ferrea
Machilus japonica

Celtis formosana
Drypetes littoralis
Pouteria obovata
Melanolepis multiglandulosa
Terminalia catappa
Cudrania cochinchinensis
Leea guineensis
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"N = nursery opening,

DGC-= gap center;
NGE = gap edge;
#GU = forest understory;

% : seeds not germinating;
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Fig. 1. Cumulative germination over time for IHex rofundaMacaranga tanarius,Celtis formosanaMelanolepis
multiglandulosa, Terminalia catappa,Leea guineensis in the nursery opening(-a- ), center of gap(-E-), edge of
gap(-@-), and forest understory(-*-). Two basins of seeds were moved from the forest understory into the
nursery opening(-C-) for the 6 species. Two basins of seeds of Celtis formoesana were moved from the gap

edge into nursery opening(-+-).
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