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Cavity density and characteristics in different tropical forest types in Xishuangbanna,

southwest China
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Abstract: Tree cavities are important components in forest ecosystems, as they can provide habitats for roosting, nesting,
breeding, or shelters for many animals. Thus, cavity density and characteristics have been generally considered as limiting
factors for cavity-dependent fauna. However, limited studies on tree cavity density and characteristics have been conducted
in the tropics to date. In this study, we aimed to analyze cavity density and characteristics ( height, size, type, and
orientation) in tropical forests and determine potential differences across different forest types. A ground-based observation
was conducted in 20 hm® forest dynamic plots of tropical seasonal rain and montane evergreen broad-leaved forests in
Xishuangbanna, southwest China. We found that the cavity densities did not differ between the two forests. Most of the
cavities in the two forests occurred at a lower height from the ground, with a narrower entrance diameter, and were located
in the main trunk. In addition, the orientation of cavity entrances was mainly toward the northeast, which was influenced by
the prevailing wind. In contrast to similar cavity sizes between the two forest types, the height, type, and orientation of
cavities were significantly different ( P<0.01). Together, these results indicate that cavity characteristics were influenced by

forest types, and highlighted the importance of forest heterogeneity in providing resources for cavity-dependent fauna.
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Fig.1 Spatial distribution of the two forest types in the 20 hm?

3.1 PUERMRSSRY BRI 2% B L 55 Xishuangbanna forest dynamics plot
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Table 1 Description of the two types of forests (Mean + SE)

2% A TR AR HRHT L1 R 2 B AR P

= Tropical seasonal Tropical montane evergreen

Variables . P-value
rain forest broad-leaved forest

AR 242 Mean DBH of all trees/cm 14.70.14 12.8+0.09 <0.001

AW E Tree density/ (#k/hm?) 1249.9+22.4 1531.3+£17.6 <0.001

RIF B ARG T BB A BE/ (BR/hm? )

Tree density in DBH classes

DBH 5—20 cm 1023.9+20.6 1291.8+16.3 <0.001

DBH 20—40 cm 160.5+4.6 185.6+5.4 0.001

DBH 40—60 cm 36.9+1.8 40.9+2.1 0.269

DBH =60 cm 28.6+1.7 13.1+1.3 <0.001

DBH . Jfi#% , Diameter at breast height
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Table 2 Comparison of cavity density, density of trees with cavity and the number of cavities per tree in the two forests ( Mean+SE)

PO BT RIAR FAGHT L1 3t 2 B A

280 . : PE
Variables Trnpl(.‘,al seasonal Tropical montane evergreen Povalue
rain forest broad-leaved forest

R %5 B Cavity density/ (1~/hm?) 110.5+4.7 106+5.3 0.228

Z5 D B Density of trees with cavity/ (#£/hm?) 87.0+3.5 85.5+3.7 0.590

AR No. of cavities/ (1~/ k) 0.09+0.004 0.07+0.003 <0.001

£3 BWWHHRNKEERERRFE T HRREZE LS
Table 3 Comparison of cavity density of different cavity characteristics between the two forests ( Mean+SE)
2% *M*%%%%Fﬁ% FRAT L b 2 ] A Pl
Variables Tropl?al seasonal Tropical montane evergreen Povalue
rain forest broad-leaved forest

W E % H Cavity height H<2m 53.3+3.0 60.7+3.6 0.206
H2—4m 23.2+1.7 21.6+1.8 0.263
H4—6m 12.0%1.2 10.9+1.3 0.314
H6—8 m 9.6x1.1 6.2+0.9 0.022
H8—10 m 5.0£0.9 3.320.6 0.300
H=10m 7.3%1.1 3.70.8 0.021

A KN D Cavity size D 2—5 cm 45.7£2.5 46.6+3.1 0.687
D 5—15 cm 53.7£3.0 47.6+3.1 0.112
D 15—30 cm 8.7+1.0 9.8+1.3 0.852
D 30—60 cm 2.020.4 1.7£0.5 0.289
D = 60 cm 0.420.2 0.420.2 0.945

PHFAZERD Cavity type LR 9.8+1.2 16.6+1.6 0.001
TR 60.4+2.9 54.3+3.3 0.030

(RSN 15.4+1.5 16.7£1.6 0.509

T34 20.1£1.7 15.0+1.4 0.043
WA e E I 2.2+0.5 2.5+0.7 0.900
WAL TSR 1.5+0.4 1.00.3 0.469
M 4% 0.8+0.3 0.5+0.2 0.450
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Table 4 Rayleigh test of the mean orientation of cavities in each forest

95% ‘B f X [H]

AR WREE (1) T (0) Z{H Pa -
. . . 95% confidence
Forest type No. of cavities Mean orientation Z-value P-value .
intervals
A5 22T UMK Tropical seasonal rain forest 938 83.2 0.147 0.863 —
mw i e 2 i’ﬁ It
Tﬁim R B A 812 31.9 6.837 0.001 31.9+£32.2°
Tropical montane evergreen broad—leaved forest
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Fig.2 Proportion of cavities with cavity height, cavity size, cavity type in the two forests
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