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EFFCTS OF FRAGMENTATION ON THE STRUCTURE, SPECIES COMPOSITION AND
DIVERSITY OF TROPICAL RAIN FOREST IN XISHUANGBANNA, YUNNAN

ZHU Hua XU Zai-Fu WANG Hong LI Bao-Gui and LONG Bi-Yun
(Kunming Section of Xishuangbanna Tropical Botanical Garden, the Chinese Academy of Sciences, Kunming 650223)

Abstract Based on a comparison of fragmented and primary tropical rain forests in Xishuangbanna, the effects of
fragmentation on structure, species composition, life form, tree populations, plant abundance and species diversity of
the tropical rain forest are analyzed. With increasing fragmentation, edge effects and disturbances, fragments become
different from the primary rain forest in various ways. Compared with the primary forest, the fragments were incom-
plete in community structure, lower in plant abundance and species diversity , and showed a relatively lower percentage
of epiphytes and chamaephytes but a conspicucusly higher percentage of lianas. In the fragments with slight to inter-
mediate disturbances, tree populations of only 1 or 2 individuals make an increasing percentage of the total, indicating
that the populations of many tree species have become more unstable. In the fragments with serious disturbances, tree
species with only 1 or 2 individauls present disappeared first. As the fragments in Xishuangbanna formed and devel-
oped under strong human impact, their species diversity shows complicated changes. Liana species diversity increased
with a certain extent of disturbances, but decreased when over disturbed. Species diversity decreased in general with
increasing disturbance.

Key words Rain forest fragments, Community structure, Species composition, Species diversity, Xishuangbanna
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Table 1 Comparison of soil conditions among fragmented forests on Dai’s Holy Hills

“F 1 ”#K Fragmented forest &3] Manyangguang F Chengzi &R Man'e
. i3z sk ok L3z PRk S0 N2 hgk oh
B E  Plot site Inter. Edge Out Inter. Edge Out Inter. Edge Out

+ & k& (FiF) Moisture content(%)  32.12 31.61 32.97

pH 4.51 4.21 4.25
A HLIK Organic matter(%) 3.22 3.34 2.56
H % & Extractable N(mg+100g—1) 14. 33 13. 87 12. 31
E ¥ B Extractable P (mg+100g~1) 0.29 0.58 0. 23
H B Extractable K(mg+100g—1) 4. 40 5.25 2.65

27.83 28.11 25,20 20.53 22.91 20. 66

4. 67 4.58 4. 99 4.81 4. 90 4. 94
2.41 1. 92 1.56 1.31 1.31 1.44
11. 22 9. 81 7.48 7.24 7.35 7.44
0. 83 0.92 4.52 1. 39 0.43 0.42
11. 27 7.59 7.45 4.39 4.55 5.27

B H0~10 cm, 20~30 cm, 40~50 cm IREFBAE R EHME  Data are the average values of the samples from the depth of 0~10 cm, 20

~30 cm, 40~50 cm
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Fig. 1 Comparison of life form spectra between
the fragmented forests and primary forest
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Fig. 2 Comparison of life form spectra between the primary
forest and several fragmented forests
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2.2.4  “Fpili” W R ARAE B b R A AR AN AR AL

P8 XURR 4 JR 6 P AR BRI o, SR AR B B
FhFP B BN 5 - KRS B AL B DB KT RE,
REDEFREE B L B (Cao & Zhang, 1997),
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£2 FAREKSZLFGEAKETRAOHBEHLER
Table 2 Comparison of species number per plot between the primary forest and fragmented forests
9 Plot BUE T Rl Rl Rl Rl il Rl
Primary Fragment [ Fragment I Fragment I Fragment V Fragment V Fragment VI

5 R X mF & LY &% g 8%
Location Nature Reserve Chengzi Man’e Manyangguang Manyang Manyuan Manlong
HE B Area(m?) 2500 2500 2500 2500 2500 2500 2500

o % o % nem b onem % new ¥ onew ¥ nem 7
F*A DHB>5 cm 46 30.3 52 385 37 327 18 186 40 5.9 7  16.3 27  37.5
Tree DBH<5 cm 35 23 18 13.3 24 21.2 31 32 8 10.4 11 25.6 5 7.8
Ft K41 Total (81) (53.3) (70> (51.9) (61) «(54) (49) (50.5) (48) (62.3) (18) (41.9) (29 (453
WK Shrub 14 9.2 11 8.15 11 9.7 14 14. 4 7 9.1 6 14 8 12.5
EL & Herb 25 16.4 13 9.6 7 6.2 7 7.2 4 5.2 6 14 12 18.8
7 Liana 26 17.1 35  25.9 31 27.4 23 23.7 17 22.1 9 20.9 10 15.6
Wi 448 ¥ Epiphyte 6 3.9 6 4.4 3 2.7 4 4.1 1 1.3 4 9.3 5 7.8
Bt Al 152 100 135 100 113 100 97 100 77 100 43 100 64 100

sp. = Species
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Fig. 3 Dominance-diversity curves for the fragmented and primary forests
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