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Gap Formation Characteristics and Its Effects on Sapling
Composition and Diversity in Dinghushan Biosphere Reserve
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Abstract Based on a long term survey of plant population dynamics, we investigated 26 gaps to study the factors
that affect sapling species composition and biodiversity in gaps at different succession stages in Dinghushan
Biosphere Reserve. Gap formation, gap size and age, topography and location, adult tree around gaps, saplings of
tree species growing in the gaps were investigated. The formation of gaps resulted from landslide, storm, pest
damage, etc. Sapling composition, sapling density and diversity in gaps were different due to different causes of
gap formation. Species growing in the gaps were quite different because of their differences in shade tolerance and
in succession stages. Differentiation of regeneration niche was caused by variation of gap size, age and topographic
factor, which resulted in the appearance of sapling guild in the gaps.
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1
Table 1 Formation cause, mean species number and mean sapling density of gaps in Dinghushan Biosphere Reserve
Cause of gap formation
Fire Landslide Thunder Storm Insects Logging
Number of gaps 1 4 2 2 16 1
(25 m?) Mean species number 16.3 13 12.5 11 14.5 10
(25 m?) Mean sapling density 1.76 2.14 1.92 2.1 1.93 1.5
Shannon (H) Shannon diversity index 2.104 1.734 2.115 2.714 2.234 2.615
Simpson (D) Simpson diversity index 0.871 0.716 0.813 0.887 0.81 0.904
Gini (Jgi) Gini evenness index 0.897 0.731 0.829 0.903 0.837 0919
quadraria ) e
2
(3
2.104 3.13
23021 m?
50-150 m? (D 1120 n?
(Castanopsis
chinensis) 1
22 m?
3.1.2 1l
(Aporosa yunnanensis) (Fucalyptus robusta)
(Machilus chinensis) (Schima superba)
(Cryptocarya  concinna) (C.
chinensis) 67.7%
3
(Thalassodes
2
Table 2 Class of dbh and length of downtrees in gaps
dbh class (cm) Length (m)
5-10 10-20 20-30 >30 5-10 10-20 20-30 >30
Numbers of downtrees 17 8 2 2 27 4 1 2
% 58.7 27.5 6.8 6.8 79.4 11.7 2.9 5.9

3

Table 3 Sapling densities and diversity indexes of different downtree species in gaps

Sapling . . .
. R Shannon index Simpson index . .
Downtree species density (individuals m?) Evenness index Mean species number
Eucalyptus robusta 1.48 2.85 0.92 0.95 18
Aporosa yunnanensis 1.83 1.85 0.75 0.77 11.5
Schima superba 1.87 2.09 0.84 0.88 14
Canarium album 1.91 2.47 0.81 0.82 15
Cryptocarya concinna 2.02 2.01 0.76 0.79 14.8
Cryptocarya chinensis 1.64 2.35 0.87 0.89 13.5
Machilus chinensis 2.26 1.96 0.79 0.83 17
Castanopsis chinensis 2.44 2.27 0.74 0.76 15
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Fig. 1 Distribution frequency of gap size in

Dinghushan Biosphere Reserve
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Fig. 2 Distribution tendency of the five most abundant
sapling species in gaps with different sizes
MP: Mallotus paniculatus; PR:
BC: Blastus cochinchinensis; CC:

concinna; RC:

Psychotria rubra;
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Table 4 Density and species diversity of saplings in gaps with different sizes and at different sites

(m?) Sapling . . .
Sh d S d
Mean size density (individuals m?) annon mdex tmpson fndex Evenness index
Gap size (m?) 20-50 33+6.9 1.66+0.28 2.193 0.831 0.852
50-80 67+12.1 1.85+0.27 2.002 0.773 0.734
80-110 96+7.8 2.21%0.16 2.584 0.752 0.784
110-200 143£21.7 2.15£0.19 2.17 0.702 0.734
=200 680+45.4 2.25+0.34 1.945 0.753 0.769
Gap site Hill-top 101.7+22.4 1.83+0.33 1.884 0.775 0.793
Hillside 91.3£20.8 2.26%0.35 1.833 0.739 0.758
Piedmont 119.2429.1 2.72+0.53 1.988 0.763 0.775
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Fig. 3 Gap age in relation to sapling density and diversity index in the gaps
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