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Abstract: The proportion of coniferous and broad-leaved trees result of long-term effects of biotic and abiotic factors, and is

also an important indicator of stand management. Exploring the stability and diversity of the structure and function of the
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ecosystem of different coniferous and broad-leaved natural forests in Zhangguangcailing Mountains can provide a theoretical
basis for scientifically predicting the succession trend of the stand and the tending measures that should be taken in the
future. In this study, three natural forest types with different conifer-broadleaf ratios ( dark coniferous forests, spruce-fir
mixed forest, and mountain poplar-birch forest) in Liuhe Forest Farm of Zhangguangcailing Mountains were taken as the
research objects. Four plots were set up in each stand, a total of 12 plots (50 mx50 m). Based on the background
investigation, Winklmass 1.0 software was used to analyze the spatial structure parameters of the stand, including uniform
angle index, mingling degree, and neighborhood comparison, and the spatial structure of different stand types was analyzed.
Results demonstrated that; (1) The zero-element distribution of the spatial structure parameters of the selected stand showed
that different stand types were mildly clustered and in a well-mixed medium growth state, while the spruce-fir mixed forest
had a higher degree of isolation than the other two stand species. The mingling degree of this stand was 0.9% higher than
that of the mountain poplar-birch forest and 4.1% higher than that of the dark coniferous forest. (2) The univariate
distribution showed that most trees in different forest types showed a random distribution with strong mixing and a similar
size ratio. (3) Binary and ternary distributions showed that most trees in different forest types were randomly distributed
when the spatial structure parameters were combined. Under the same distribution pattern, the dark coniferous forest and
mountain poplar-birch forest are dominated by the sub-dominant random distribution of highly mixed, while the spruce-fir
mixed forest is dominated by the dominant random distribution of highly mixed. In summary, the overall situation of forest
structure in Zhangguangcailing Mountains is relatively general, but the spatial structure of spruce-fir mixed forest is better
than that of dark coniferous forest and mountain poplar-birch forest. The community stability of spruce-fir mixed forest is the
highest, the vertical gradient distribution is more complex, the biomass and species diversity are more abundant, and it has
more significant advantages in promoting the growth of dominant tree species. In order to make the forest’s ecological
function play an effective role, we suggest that we should use multivariate distribution to select forest harvesting methods and
optimize the spatial structure of stands. At the same time, we should selection felling the absolute inferior trees (M=0, W=
1, U=1) that are very concentrated in the same species in the stands, and carry out sanitary cutting on the absolute inferior

trees (M=0, W=0.5, U=1) that are randomly distributed in the same species.

Key Words: Zhangguangcailing Mountains; needle-width ratios; natural forests; spatial structure characteristics;

multivariate distribution; forest management measures
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Table 1 Basic characteristics of the three sampling plots
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Table 2 Spatial structure parameter formula and its grade division
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Table 3 Zero—element distribution of natural forest stands with different coniferous-broadleaved ratios
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Forest type w M U
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Fig.1 Unary distribution of stand angle scale, mingling degree and neighborhood comparison of natural forests with different coniferous-

broadleaved ratios
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Fig.2 Binary distribution of stand angle scale, mingling degree and neighborhood comparison of natural forests with different coniferous-

broadleaved ratios
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Fig.3 Ternary distribution of stand angle scale, mingling degree and neighborhood comparison of natural forests with different coniferous
and broad-leaved ratios
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