24 11 Vol. 24,No. 11

2004 11 ACTA ECOLOGICA SINICA Nov. , 2004
1 1 2 2 1 1
’ ’ ’ ’ ’
(1. N 100083; 2. . 100085)
s B -Cody s N . N
o 1300~1600m  1900~2200m s ; 1600~1900m ,
. B s
. B - . - . .0
. > > ; , > > ; . > > . B
N. K. N . P s K
s ’ pH P °
; ; 18 ;

The relationships between plant community species turnover rates and

environmental factors in the arid valley of Minjiang River
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Abstract: The arid valley of the upper reaches of the Minjiang River is located in the transition zone between the Qinghai-Tibet
plateau to the Sichuan Basin. It has a typical arid valley climate with complex topography and variable water and heat
conditions. A long history of anthropogenic influences combined with severe natural environments resulted in degraded
vegetations dominated by xeric shrubs. The objective of this study was to relate the plant community species turn over rates to
their environments to provide a basic scientific data for ecosystem restoration and management in the region. In the arid valley
of the Minjiang River, we established six transects along altitude gradients where vegetation compositions and fourteen
environmental factors that describe the topography. soil water and nutrient status, were measured.

The B diversity, calculated by the Cody index, was used as species turnover rate of plant community in the study area. We
found that altitude gradient had great influence on the distribution of biodiversity. The j diversity values showed a “high-low-
high” trend with the increasing of altitude in the area. Both herbs and shrubs layers had high species turnover rates at the 1300
~1600 m and 2000~2200 m altitudes, while low species turnover rate were found at the 1600~1900 m altitude. The central

area of the valley had higher S diversity than the north and south transition zones, presumably due to the differences of
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environmental conditions.

There were 11 typical plant formations in the study area. Our study suggested that Form. Pertya sinensis, Jasminum
humile, Form. Berberis wilsonae, Lonicera japonica,Form. Ajania breviloba.Form. Quercus cocciferoides, Form. Onosma
Jarrerii, Form. Caryopteris spp. . Form. Spiraea Spp had higher species turnover rate than other plant formations.
Topography plays an important role in the distribution of vegetation as well as biodiversity. We also found that species
turnover rate varied according to slope directions with a trend: north facing slope > half south facing and half north facing
slope>south facing slope. Species turnover rates also varied among slope positions and slope shapes with ranking in an order
lower slope >middle slope > upper slope, and concave slope > straight slope >>convex slope,respectively. Soil water and
nutrient status were found to be the most important limiting factors for plant growth and development in the area. We found
that except for soil pH value and available P, significant quadratic relationships exited between hydrolyzable N.available K.
total P.total N.soil water content and /3 diversity. Soil organic matter content and total K were also correlated with 3 diversity
in the form of a quadratic curve, but correlation was not significant. Changes of 3 diversity did not have significant correlations
with soil pH and available P.

Key words : Plant community; environmental gradient; species turnover rate; /3 diversity; the arid valley of Minjiang River
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