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Abstract: The objectives of this study were to provide a scientific basis for the protection and management
of natural forest by exploring the spatial structure characteristics of Quercus wutaishanica forest and
Pinus tabuliformis forest, and to reveal the influencing factors of stand productivity change. Typical
Q. wutaishanica forest and P. tabuli formis forest occurring in the Lingkong Mountain of Shanxi Province
were taken as the research objects,5 factors were selected to characterize the stand spatial structure,inclu-
ding uniform angle index (W) ,mingling index (M) ,dominance index (U) ,crowding index (C),and storey
index (S). The stand productivity was estimated through annual ring width, the impact of natural forest
spatial structure on stand productivity was examined by using redundancy analysis method. The results
showed that the two natural forests had similar spatial structure characteristics, presenting a horizontal
pattern of aggregation,and the overall stands were in weak-moderate mixed state. Among them,Q. wutais-

hanica stand was in a slightly disadvantaged state, while P. tabuli formis was in a moderate state (U, =
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0.502,U,=0.471). The crowding index of the two natural forests was at a high level,but Q. wutaishanica
forest was slightly better than P. tabuli formis forest (C,=0.955,C,=0.994). The vertical structure of
the two natural forests was simple,while P. tabuli formis forest was slightly better than Q. wutaishanica
forest (S,=0.408,S,=0.419). The productivity of Q. wutaishanica forest (V,=3.828 t» hm * « a ')
«a ',P<C0.05). Redundancy a-

nalysis showed that the stand productivity of Q. wutaishanica forest was positively correlated with U sig-

was significantly higher than P. tabuli formis forest (V,=2.909 t « hm °

nificantly (P<<0. 01) ,negatively correlated with W.C,M ,and S,and U was the main driving factor in spa-
tial structure index (the accountability reached 50. 7%); the stand productivity of P. tabuli formis forest
was positively correlated with U,C ,and M ,negatively correlated with S,and negatively correlated with W
significantly (P<C0. 05),and W was the main driving factor in spatial structure index (the accountability
reached 57.1%). Stand spatial structure can effectively explain the change of natural forest productivity
(more than 75%) ,and can optimize the management of stand according to the spatial structure parame-
ters,so as to better play the ecological value of the natural forest.

Key words: Quercus wutaishanica forest; Pinus tabuliformis forest; spatial structure parameter; produc-

tivity; driving factor
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Table 1 Basic information of sample plots
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Distribution frequency of spatial structure parameters of Q. wutaishanica and P. tabuliformis

forests in different distribution levels
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