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Community characteristics and conservation of Trigonobalanus verticillata Fagaceae

on Yinggeling Hainan Island
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Abstract The genus Trigonobalanus belongs to a primitive branch of Fagaceae the trigonobalanoids. Fossil evidence
suggests that the trigonobalanoids originated as early as the Paleocene to Eocene and spread across the Eastern and Western
hemispheres which makes them attractive for biogeographical and phylogenetic studies. Trigonobalanus verticillata was
previously only known from tropical Southeast Asia  Sulawesi Borneo and Peninsular Malaysia until we found
T. werticillata on Mt. Yinggeling Hainan Province a large tropical island of China during a floral survey in December
2005. We studied the T. werticillata population by plot survey and analyzed age structure biodiversity of the forest

community with T. wverticillata importance rank of tree species niche breadth and niche overlap with T. verticillata. The
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6 Trigonobalanus verticillata 2231

population of T. werticillata was found in the upland areas of Yinggeling between 1100 m and 1400 m where the
communities were dominated by Dacrydium pectinatum Altingia obovata Castanopsis carlesii etc. In two plots of 1500 m’

a total of 90 tree and shrub species with diameter at the breast height D, greater than 2 ¢cm were recorded belonging to
47 genera in 29 families. The evenness and Shannon-Weaver diversity indices of the forest community were 0. 81 — 0. 85
and 3.20 —3.37 respectively. T. wverticillata was the 9" or 10" most important canopy species in the community. The
population of T. verticillata was low in density and unstable with only a few individuals of young seedlings and saplings with
D,, < 2.5 cm. Tis niche breath was 1.65 ranked 19" in the community. Tts niche overlap with other dominant species was
usually lower than 0. 3. Large areas of upland and relatively undisturbed forest habitats probably account for the existence of
T. verticillata population. We suggest preserving the existing community by establishing the Yinggeling Nature Reserve as
soon as possible because of low population density unstable age structure low niche breath low niche overlap and

importance as a canopy species.
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Table 1 Importance values of the top 10 species in the community with Trigonobalanus verticillata
1 Plot 1 2 Plot 2
No. Species v Species v
1 Pentaphylax euryoides 32.98 Altingia obovata 39.71
2 Castanopsis carlesii 20.21 Dacrydium pectinatum 28.35
3 Myrsine seguini 19.18 Syzygium championii 19.28
4 Michelia fulgens 18. 68 Crypiocarya chinensis 19.24
5 Ternstroemia gymnanthera 18.35 Xanthophyllum hainanense 14. 86
6 Rhododendron simiarum 17. 69 Machilus monticola 14.5
7 Lithocarpus hancei 15.73 Psychotria asiatica 11.83
8 Altingia obovata 13.31 llex editicostata 11.78
9 Trigonobalanus verticillata 13. 09 Parakmeria lotungensis 10.34
10 Gordonia axillaris 12.82 Trigonobalanus verticillata 10.22
3 1 15 ~18 m
25 m Dacrydium
pectinatum Altingia obovata Parakmeria lotungensis Xanthophyllum
hainanense Castanopsis carlesit Lithocarpus hancet
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12 cm Myrsine seguinit
Myrsine affinis Rhododendron simiarum Symplocos glauca 0.5~2
m Ardisia villosa Lasianthus sp. Pinanga
discolor Selaginella monospora Alpinia
strobiliformis Cheiropleuria bicuspis Mussaenda
pubescens Gnetum lofuense Pothos repens Psychotria serpens
Lygodium digitatum Piper austrosinense Asplenium nidus Dendrobium
densiflorum Hoya pottsii
3.2 2
Table 2 Tree species diversity indices of community with 7.
verticillata
2 3 ) . Shannon-Wiener
Plot No. Richness Evenness Index
1 41 0.86 3.20
2 65 0.81 3.37
3
Table 3 Comparison of diversities of the community with 7. verticillata and other tropical forests
m m? Shannon-Wiener
No. Site Elevation Area No. species Shannon-Wiener index Evenness
1 1100 ~ 1400 1500 41 ~65 3.20~3.37 0.81 ~0.86
2 10 1020 ~ 1080 5000 114 5.621 0.859
3 12 900 ~980 5000 118 4.195 0.823
4 3 790 10000 153 6.281 0.867
5 8 700 ~ 1250 — — 5.19 0.748
6 » 700 ~ 1100 3000 68 5.47 -
7 12 300 ~330 20000 116 3.9 —
8 Bako % 30 1000 143 6.5 -
9 Macamb 2 30 1000 131 6.42 —
10 Negros z 1000 10000 92 5.6 -
3.3
2 1500 m* 17 12 1 4
12 2 9 4 1 1
lI| \Y \ I 111
3.4
1 4
1 25 28.09% 1 64
71.01%
1.647 19
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Fig. 1 Age structure of T. verticillata population
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Table 4 Species with niche breadth greater than 1.0 in the community with T. verticillata
No. Species Niche breadth || No. Species Niche breadth

1 Pentaphylax euryoides 3.80 14 Syzygium hancei 1.93
2 Myrsine seguinii 3.38 15 Gordonia axillaris 1.90
3 Altingia obovata 3.13 16 Symplocos lancifolia 1.88
4 Syzygium championii 2.98 17 Michelia fulgens 1.71
5 Xanthophyllum hainanense 2.96 18 Parakmeria lotungensis 1.70
6 Machilus monticola 2.81 19 Trigonobalanus verticillata 1. 64
7 Cryptocarya chinensis 2.69 20 Meliosma squamulata 1.42
8 Ternstroemia gymnanthera 2.61 21 Lindera robusta 1.24
9 Psychotria asiatica 2.21 22 Cleyera obscurinervia 1.08
10 Castanopsis carlesii 2.21 23 Myrsine affinis 1.07
11 Rhododendron simiarum 2.10 24 Symplocos glauca 1. 05
12 Ilex editicostata 2.03 25 Symplocos congesta 1.01
13 Lithocarpus hancei 1.96
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Table 5 The species with niche overlap values greater than 1 with 7. verticillata
No. Species pairs Niche overlap

1 - Lindera robusta-T. verticillata 0. 66
2 - Symplocos glauca-T. verticillata 0. 66
3 - Cleyera obscurinervia-T. wverticillata 0.63
4 - Symplocos congesta-T. verticillata 0.61
5 - Meliosma squamulata-T. verticillata 0.61
6 - Syzygium hancei-T. verticillata 0.54
7 - Myrsine affinis-T. verticillata 0.54
8 - Michelia fulgens-T. wverticillata 0.51
9 - Parakmeria lotungensis-T. wverticillata 0.49
10 - Psychotria asiatica-T. wverticillata 0.45
11 - Symplocos lancifolia-T. verticillata 0.44
12 - Gordonia axillaris-T. verticillata 0.42
13 - Castanopsis carlesii-T. wverticillata 0.41
14 - Ilex kobuskiana-T. verticillata 0.41
15 - Ternstroemia gymnanthera-T. wverticillata 0.39
16 - Rhododendron simiarum-T. wverticillata 0.33
17 - Pentaphylax euryoides-T. verticillata 0.27
18 - Altingia obovata-T. verticillata 0.24
19 - Xanthophyllum hainanense-T. wverticillata 0.24
20 - Cryptocarya chinensis-T. verticillata 0.24
21 - Lithocarpus hancei-T. wverticillata 0.19
22 - Machilus monticola-T. wverticillata 0.18
23 - Rapanea neriifolia-T. wverticillata 0.16
24 - Syzygium championii-T. verticillata 0.13

4.2

5~15 11
II I 11
4.3
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