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Abstract: Western Sichuan is an important subalpine coniferous forest of Sichuan, China. As it is mainly distributed in
Jinshajiang River, the upper reaches of the Yangtze River and its tributary, the Yalongjiang and Minjiang Rivers, it plays a
very important role in water conservation and soil protection in this area. Moreover, it also has a crucial influence on local
economy and ecological balance, and can further affect the drainage areas of the middle and lower reaches of the Yangtze River.
Since 1940’s, natural coniferous forests are being cleared, and spruce forests are planted on clear felled areas in succession. Till
now there are about 4.3 10" hm® of spruce plantation in this region. However, these stands of monoculture have led to the
degradation of forest ecosystem functions.

A study was carried out to evaluate the degree of soil degradation in artificial coniferous forest ecosystem near Miyaluo.
The area is located on high mountain valley and belongs to transitional zone from Qinghai-Tibet plateau to Sichuan basin.

Soil fertility quality properties of spruce plantation were studied by applying the method of spatial sequence instead of time
successional sequence. The results showed that degradation of soil fertility of spruce plantation was mainly related to reduction
of soil organic matter. Litter decomposition was slowed down with increase of spruce plantation age. Total soil N, alkali-

hydrolyzable N, total P, humus, humic acid (HA), fulvic acid(FA), capacity of exchangeable cation(CEC), exchangeable base
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(EB) and amount of microbes, bacteria, fungi sharply decreased in topsoil. Soil saturation capacity, capillary capacity., total
porosity and capillary porosity decreased from young forest to mature forest stage. After spruce reached mature forest stage,
competition between species intensified and microenvironment became better in artificial forest, slowly recovering the soil
physical properties. Natural water content was mainly related to capillary porosity of topsoil in spruce plantations. During
spruce plantation regeneration, changes of soil K and enzyme activity were complex; soil K was mainly related to parent
material and soil enzyme activity was mainly affected by forest micro-environment.

Soil physical factors (moisture content, bulk density, total porosity, capillary porosity. aggregate degree, silt and clay),
chemical factors (OM. , total N, alkali-hydrolyzable N, total P, humus and HA/FA) and biological factors (urease, acid
phosphatase, invertase and microbes) were selected as evaluation index system of soil fertility. Soil integrated fertility index
(IFI) of spruce plantation was calculated using principal component analysis (PCA, spss10.0 & Matlab6.0). The values of
soil IFI showed an order of 10a spruce forest (2. 298)>clear felled areas (1.219)>natural forest (1. 062)>30a spruce forest
(0.174) > 20a spruce forest (— 0.306)>50a spruce forest (— 0.715) > 60a spruce forest (— 0.913) >40a spruce forest
(—1.542). The results showed the trend of soil IFI changes was partially a “U” shape, namely. in the course of artificial
spruce forest succession, soil IFI decreased sharply at the initial stage, after crown closed, soil IFI recovered slowly and will
finally reach soil IFI of natural coniferous forest. However, this recovery process is quite slow.

Based on above-mentioned results, the strategy and measures to prevent the soil degradation of artificial spruce mature
forest and to improve the site ecological environment were put forward, including application of thinning rationally for existing
dense plantations and establishment of mixture forest of conifer and broadleaf trees for new plantations.

Key words : Western Sichuan; subalpine coniferous forests; spruce plantation; soil fertility quality; comprehensive evaluation
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Table 1 Characteristics of the artificial spruce woodland and natural spruce woodland
(a) (m) )
o Fore:l (m) © © Avera em Cano .
) Altitude Aspect Slope Native rock . a8 : ,py Plant species and coverage
Stand age height density
I 70~172 3210 SW60 33 Slate 24.2 0.70 10 56, 6 57, 9 46
I ~ 3200 NE40 40 Phyllite 1.0 0.50 2 10, 6 60, 12 80
I 8~9 3240 NE35 40 Phyllite 2.2 0. 60 3 25, 6 50, 9 90
I\ 18~21 3205 SWe68 25 Phyllite 3.4 0.75 3 70, 3 40, 5 40
\ 28~31 3230 SW55 30 Phyllite 7.4 0. 90 2 88, 3 17, 3 20
Ul 40~42 2800 SW75 35 Slate 10.7 0.75 2 70, 2 15, 3 12
VI 50~52 3310 SW78 15 Phyllite 12. 6 0. 85 1 82, 1 10, 2 17
VI 54~58 3110 SW55 30 Slate 17.5 0.90 2 80, 3 15, 7 10
® 1 Natural spruce forest; 1 Clear felled areas; I IV, V VI VI VI 10.20.30,40,50,60
s Spruce plantation of 10, 20, 30, 40, 50 and 60a, respectively,the same below;2  ( ) Tree, ( ) Shrub, ( ) Herb,
(%) Coverage
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