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Sub-alpine forest structure resulting from human disturbances
in Shangri-La County, China
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Abstract: Human disturbance strongly impacts a forest ecosystem. We want to know the quantitative rela-
tion of the disturbance intensity and the forest structure. In this research forest tree species composition,
importance values of tree species, and community structure of a subalpine forest ecosystem in Shangri-La
County were studied using 12 sample plots with three types of intensities of human disturbance. Results
showed that human disturbance increased tree species diversity. Moreover, with an increase in disturbance
intensity, forest species diversity declined. In addition, structural fragments(no tree layer) appeared in dis-
turbed forest communities, and stand volume decreased. Thus, succession in the forest ecosystem was being
damaged, suggesting that plantations of timber forests, non-timber forest products, and fuelwood forests
could be used to help mitigate the human disturbances as well as alleviate dependence on the forest re-
sources. [Ch, 4 tab. 15 ref]
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1
( ) :
, , 26°52'  28°52'N, 99°20" ~ 100°29’
E , , , 63 , 210 1529.8
618.4 mm ,
, 3 4 km
, 3.0 35
km , Picea likiangensis Picea likiangensis var. linzhiesis
Picea Larix potaninii var. macnocarpa Abies delavayi
Sabina squamata : , ,
Quercus pannosa, Quercus aquifolioides Quercus guayavaefolia
Betula albo-sinesis Betula platyphylla
Populus boatii 3.0 4.0km
, Pinus densata 2.7 3.5km Pinus ar-
mandi Cupressus duclouxiana Pinus yunnanensis
, , Fagaceae , Castanopsis
delavayi, Cyclobalanosis glaucoides, Photinia serrulata Juglans cathayensis
2
2.1
2005 - 2006 :
2 861 ~ 3 495 m, 27°59'N, 99°32'E
3 :
, 12 10 m x 10 m, , 2
Imx1lm , 12 12 24
. F1( ), -
, 3118 m, , , 0.7
D F2( ), - , 3001 m, ,
, 0.5 : F3( ), - ,

2 861 m, ) ; )
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0.2 o F4( ), , 3495 m, : )
: 0.9
2.2
Pielou
, Simpson Shannon-Wiener , Patrick (671
: =1 + + ( )1 73
= + 172
S
Simpson : Dy =1- Z P2
i=1 .
Shannon-Wiener cH O =- Z PiInP;
i=1
Patrick : D,=S
Pielou o Jg = DJ/(1-1/S)
: P i ;S i
3
3.1
1 F4 , 5
F1, F2, F3 , 1715 8 !
, ' (691 F4
Duchesnea indica Pseudostellaria heterantha 4 ,
14 17 F1 , Indigofera
bungeana, Goodyera repens, Saxifraga aurantiaca ; F2 ,
Campylotropis polyantha, Psammosilene tunicoides, Pimpinella candol-
leana Eleocharis yokoscensis Stellera chamae-
jasme; F3 , Kobresia yunnanensis, Gen-
tiana cephalantha, Gentiana asterocalys, Leontopodium dedekensil
3.2
4
¢ D, F4
1
F4 :
) , , F1, F2
F3 \ : )
F1 , , Rhododendron
decorum Vaccinium sprengelii :

F2 \ ,
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’ 110 1 ’
1
Table 1 The important value, height and number of tree and shrub in four sampling plots
/'m /'m

0.314 7 10.80 21 0.048 9 2.03 5
0.213 3 4.63 52 0.043 9 0.78 18
0.069 9 3.69 14 0.043 5 0.65 39
0.120 4 2.34 59 0.037 1 0.78 33
0.097 2 4.48 17 0.034 0 0.77 5
0.068 3 3.10 9 0.033 9 0.70 17
0.045 6 1.86 24 0.028 0 0.74 7
0.045 6 0.32 13 0.022 1 0.50 1
F1 0.034 2 0.66 20 0.014 1 0.38 3
00236 054 o F3 0.273 8 2.71 39
0.021 2 0.77 23 0220 8 192 3
0.014 6 0.68 7 0.133 8 0,58 o1
0.014 3 0.08 35 0.123 4 117 19
00127 0.77 19 0.055 0 0.42 84
00123 081 18 0.0391 0.38 15
00113 015 51 0.0120 0.40 2
00112 0.66 22 0.0105 0.18 5
0.382 9 4.64 26 0.556 8 27.90 17
03219 253 38 0.234 0 4.96 25
F2 00942 0.94 2bFa 0.070 5 430 2
0.094 9 1.50 2 0.040 4 265 9
0.061 3 157 5 0.010 7 0.66 19

0.049 8 1.09 11

Pinus densata, Quercus pannosa, Pinus armandii, Rhododendron decorum, Vac-
cinium sprengelii, Syringa yunnanensis, Rhododendron virgatum, Cotoneaster microphyllus,
Lonicera lanceolata, Lonicera hispida, Abelia forrestii, Berberis dictyophylla,
Caragana yunnahensis, Ostrya nobilis, Rosa moyesii, Daphne aurantiaca, Rosa
sericea, Lonicera tatsienensis, Actinidia purpurea, Lonicera tangutica
3.3

Berberis dictyophylla

2 F4
F1, F2 F3
Actinidia purpurea,

Rosa sericea,
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2
, F1 Table 2 Diversity indices of tree species in four sampling plots
; Simpson Shannon-Wiener Pielou Patrick
, F2 F3 F1 0.754 9 0.814 3 0.830 3 17
F3 F2 0.684 1 0.746 0 0.763 3 15
! F3 0.667 0 0.710 3 0.885 7 8
2.71m F4 0.576 2 0.457 1 0.571 4 5
[11,12] , ()
, : () :
3.4
3 4 F4
29.20 m  57.52 cm, F1, F2 F3
F1 6.70 m 1158 cm, F2 4.03m 9.05cm,
F3 177 m 4.35cm,
[13] , F1, F2 F3
5cm 60%, 67% 80%, 10 m 62%, 87% 100%
F1, F2 F3 5cm , ;
10 m, 15 cm 15 m ,
3
Table 3 Distribution of tree individuals in diameter classes
/ /
Dei< 5 5 D10 10 Dgys15 15 Dgys20 20 Dgys 25 25 Dgp=30 Dgy 30cm cm
F1 53 9 11 3 5 3 3 87 11.58
F2 57 8 6 7 7 0 0 85 9.05
F3 72 18 0 0 0 0 0 90 4.35
F4 0 0 0 0 0 0 17 17 57.52
4
Table 4 Distribution of tree individuals in height classes
/
/m
H< 5 5 H< 10 10 H=15 15 H<20 20 H<25 25 H<30 H 30m
F1 39 15 11 14 8 0 0 87 6.70
F2 58 16 4 7 0 0 0 85 4.03
F3 85 5 0 0 0 0 0 90 1.77

F4 0 0 0 0 2 6 9 17 29.20
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