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Effects of three main disturbances manners
on the plant diversity of the tropical
forest in Xishuangbanna

SHI Ji-pu, ZHU Hua

( X ishuangbanna Tropical Botanical Garden, Chinese Academy of S ciences, Mengla 666303, China )

Abstract: Plant diversity of three main tropical secondary forest types which suffered different disturbances
manners in Xishuangbanna was studied based on the 15 plot data. The results are as follows: (1)The sec—
ondary forest from shifting terra has relatively more shrub and herbaceous plant species and lower indexes of
Simpson and Shannon-Wierner when comparing to the secondary forest from the repeatedly selected logging
forest and the cleared logging terra. ( 2) The indexes of Simpson and Shannon—-Wierner in plant family,

generic and specific levels from the shifting terra is higher than the secondary forest from the selected logging
and the one from the cleared logging. (3) The secondary forest from the shifting terra has more pioneer
species (making up to 76% of its total species) than the other two forests. (4) The forests from the selected
and the cleared logging usually develop into an association with several dominant species, while the sec—
ondary forest from shifting terra usually develops into a consociation with a single dominant species, for ex—

ample Macaranga denticulata forest. (5)In life form groups, the secondary forest from the shifting terra
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shares more herbaceous plants and lianas but less trees.
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Table 1 Plant diversity indexes and species numbers in three communities
No. of plots
Forest community type Item 1 2 3 4 3
No. 1 No. 2 No.3 No.4 No.5 Average
Simpson 0.8061 0.800 0.8776 0.7500 0.7778 0.8203
Selected logging for tree layer Shannon-Wiener 1.8469 2.2934  2.2056 1.4942 1.5607 1.8302
Total species 7 11 10 5 5 7.6
Simpson 0.7160 0.7474 0.8858 0.7407 0.8472 0.7874
Cleared logging for tree layer Shannon-Wiener 1.4271 1.5336  2.2824 1.5811 1.9779 1.760 4
Total species 5 6 10 6 8 7.0
Simpson 0.8077 0.8050 0.7194 0.8011 0.7934 0.7853
Shifting terra for tree layer Shannon-Wiener 1.8506  1.898 8 1.509 8 1.8033 1.7678 1.766 1
Total species 8 9 6 8 7 7.6
) Simpson 0.9366 0.9312 0.8766 0.9324 0.8576 0.9069
Scleded logging for shrubherb day= g,y non Wiener 29689 2.7885 29036 29473 22639 27744
l Total species 30 22 25 28 21 25.2
Simpson 0.9601 0.6953 0.9349 0.9570 0.9498 0.899 4
Cleared logging for shrub-herb layer ~Shannon-Wiener 33416 3.1440 3.0726 3.3027 3.2868 3.2295
Total Species 31 25 29 31 33 29.8
Simpson 0.8525 0.8418 0.874 3 0.9005 0.9089 0.8756
Shifting terra for shrub-herb layer ~ Shannon-Wiener 2.5371 2.1893 25715 27069 3.0210  2.6052
Total species 44 35 35 30 47 38.2
15 100 m”, 3 2mx2m, 12m’
2
Table 2 The comparison of diversity in plant families, genera and species of three forest community types
Simpson Shannon-Wiener
(Index) (Index) No. of taxa
Types of. forest Level
community
Tree Layer  shrub layer  Tree layer  Shrub layer Treelayer shrub layer
Selected logging type Family 0.898 4 0.9351 2.4949 3.084 7 20 37
Genera 0.906 3 0.954 4 2.566 7 3.402 4 21 49
Species 0.925 1 0.976 6 2.8628 3.6219 24 61
Cleared logging type Family 0.889 5 0.959 7 2.4977 3.519 8 18 50
Genera 0.903 2 0.9715 2.745 6 3.9257 24 76
Species 0.903 2 0.978 4 2.745 6 4.181 8 24 95
Shifting terra ty pe Family 0.591 0 0.857 2 1.493 2 2.494 5 13 57
Genera 0.811 9 0.884 1 2.153 6 2.874 4 17 88
Species 0.8119 0.904 9 2.153 6 3.044 7 17 101
3.3 3 3
, Shannon-Wiener
: 500 m’ :

, Simpson )
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Table 3 Tmportant value of species in three communities

Type of community Species name No.of tree RDE% RDO% RFE% v
Millettia lep tobotrya 10 16.13 8.5 12.2 36. 82
Selected logging type Litsea pierrei 8 12. 9 12. 68 9.76 35.34
Ficus vasculosa 5 8.06 9. 31 7.32 24. 69
Castanop sis mekongensis 2 3.23 16.9 2.44 22.57
Litsea p anamory a 4 6.45 10. 48 4.88 21.81
Syzy gium polyetaloideum 4 6.45 6. 69 7.32 20. 46
M acr op anax disp er mus 4 6.45 6. 48 7.32 20.25
Castan,q) 3;5 h)/szrix 2 3 23 10 58 4 88 18 68
Syzy gium cathayansis 3 4.84 3.44 7.32 15.59
Gironniera subaequalis 3 4.84 2.72 2.44 10
Ap orusa y unnanensis 3 4.84 2.59 2.44 9.87
Dolichandrone stipulata 2 3.23 1. 49 2.44 7.15
Acronychia pedunculata 1 1.61 1.7 2.44 5.75
Cratoxylon cochinchinensis 1 1.61 1. 27 2.44 5.32
M achilus tenuipila 1 1.61 1. 14 2.44 5.19
Fissistigma p olyanthoides 1 161 0. 69 2.44 4.74
Ficus langkokensis 1 1.61 0. 59 2.44 4.64
Ardisia tenera 1 1.61 0.5 2.44 4.56
Symp locos y unnanensis 1 1.61 0.5 2.44 4.56
Alchornea tiliaefolia 1 1.61 0.35 2.44 4.4
Albizia lucidior 1 1.61 0. 35 2.44 4.4
Phoebe lanceolata 1 1.61 0. 35 2.44 4.4
Meliosma velutina 1 1.61 0. 35 2.44 4.4
Knema globularia 1 1.61 0. 35 2.44 4.4
Total 24 24 species 62 100 100 100 300
Millettia lep tobotry a 15 23.08 12.78 10.53 46. 38
Cleared logging type Ficus langkokensis 5 7.69 23.8 7.89 39.39
Gironniera subaequalis 8 12.31 18.67 7.89 38.88
Litchi chinensis 6 9.23 5. 66 10.53 25.42
Litsea umbellate 3 4.62 7. 16 2.63 14.4
Ap orusa y unnanensis 3 4.62 3. 96 5.26 13. 84
Barringtonia macrostachy a 2 3.08 2.31 5.26 10. 65
Meliosma velutina 3 4.62 3.26 2.63 10.51
M acr op anax disp er mus 2 3.08 1. 09 5.26 9.43
Syzy gium cathayansis 2 3.08 1. 09 5.26 9.43
Harp ullia cup anioides 2 3.08 1. 85 2.63 7.56
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( 3)
Type of community Species name No.of tree RDE% RDO% RFE% v
Chisocheton siamensis 2 3.08 1. 33 2.63 7.04
Goniothalamus grif fithii 1 1.54 2. 18 2.63 6.35
Apodytes dimidiata 1 1.54 1. 76 2.63 5.93
Castanop sis mekongensis 1 1.54 1. 39 2.63 5.56
Xanthop hy llum siamensis 1 1.54 1. 39 2.63 5.56
Musa acuminata 1 1.54 1. 39 2.63 5.56
Baccaurea ramiflora 1 1.54 1. 07 2.63 5.24
Phoebe lanceolata 1 1.54 1. 07 2.63 5.24
Pterop ermum menglunense 1 1.54 0. 78 2.63 4.95
Sapium discolor 1 1.54 0. 66 2.63 4.83
Dy soxy lum binecterif erum 1 1.54 0. 54 2.63 4.71
Croton kongenisis 1 1.54 0. 54 2.63 4.71
Total 24 24 species 65 100 100 100 300
Macaranga denticulata 42 37.5 45. 68 13.16 96. 34
Shifting terra type Ap orusa yunnanensis 17 15.18 6. 11 13.16 34.45
Glochidion lanceolarium 11 9.82 9. 31 10.53 29. 66
Cratoxylon cochinchinensis 7 6.25 10.23 5.26 21.75
Canthium p arvif oliam 7 6.25 3.75 7.89 17. 89
Engelhardtia picata 3 2.68 5.34 7.89 15.91
Schima wallichii 5 4.46 4. 28 5.26 14. 01
Syzy gium yunnanense 4 3.57 1. 78 5.26 10. 62
Toxicodendra succedaneum 2 1.79 3.22 5.26 10. 27
Winchia calop hylla 3 2.68 2.04 5.26 9.98
Phoebe rufiscens 2 1.79 2. 06 5.26 9.11
Eurya groffii 4 3.57 2. 67 2.63 8.87
Phyllanthus emblica 1 0.89 1. 43 2.63 4.95
Ficus superba 1 0.89 0. 63 2.63 4.16
Casearia balansae 1 0.89 0. 49 2.63 4.01
Lltsea monopetala 1 0.89 0. 49 2.63 4.01
Alp honsea mollis 1 0.89 0. 49 2.63 4.01
Total 17 17 species 112 100 100 100 300
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Table 4 Plant individuals per unit area in three communities
No- of plot
Type of community Different layers ! 2 3 4 S
No- 1 No-2 No-3 No. 4 No.5 Average Total
Tree layer 14 20 14 8 6 12.4 62
Selected logging type Shrub layer 33 25 77 69 24 45.6 228
Tree layer 9 17 17 9 12 12.8 64
Cleared logging type Shrub layer 41 34 52 47 53 45.4 227
Tree layer 26 20 28 27 11 22.4 112
Shift terratype Shrub layer 284 328 301 173 249 267 1335
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1
Fig. 1 Comparison of life form spectra in three communities
5
Table 5 Comparison of leaf size spectra in three communit ies
Tree Shrub Herb Liana
C. Leave form No. of No. of No. of No. of Total Per.
Per Per.
tree tree tree tree
Nanophyll 0 0.00 0 0.00 0 0. 00 0 0.00 0 0.00
Mesophy Il 38 80. 85 9 56.25 5 55. 56 16 80.00 68 73.91
Macrophyll 1 2.13 0 0.00 2 22.22 0 0.00 3 3.26
Megaphyll 0 000 O 000 0O 000 O 0.00 0  0.00
Total 47 100 16 100 9 100 20 100 92 100
Nanophyll 0 0.00 0 0.00 0 0. 00 0 0.00 0 0.00
Cleared logging ty pe Microphyll 13 2063 8 5000 9 30.13 4 1739 34 27.20
Mesophy Il 48 76.19 8 50. 00 10 43. 48 19 82.61 85 68. 00
Macrophyll 2 3.17 0 0.00 3 13. 04 0 0.00 5 4.00
Megaphyll 0 0.00 0 0.00 1 4. 35 0 0.00 1 0. 80
Total 63 100 16 100 23 100 23 100 125 100
Nanophyll 0 0.00 000 2 55 0 000 3 210
Shifting terra type Microphyll 5 10. 87 18 62.07 22 61. 11 4 14.29 52 36.36
Mesophy Il 37 80. 43 10 34.43 10 27.78 22 78.57 79 55.24
Macrophyll 4 8.70 1 3.45 1 2.78 2 7.14 8 5.59
Megaphyll 0 0.00 0 0.00 1 2.78 0 0.00 1 0.70
Total 46 100 29 100 36 100 28 100 143 100
, Sim pson
4 N % . b
Shannon-Wiener
500 m’ 3 3

Shannon-Wiener
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Fig. 2 Comparison of tree species sequence in three communities
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