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Abstract: Plant populations comprise individuals of the same plant species existing in a specific area and time. Population
structure and spatial patterns are important topics studied by population ecologists. In particular, monitoring plant
population structure can help us understand the processes within and between different populations and identify drivers that
control plant population dynamics. Analysis of the spatial distributions of populations is important because spatial patterns
can reveal many biological characteristics of populations, their intra- and interspecific relationships with co-existing
populations, as well as indicate factors underlying environmental factors and related concerns. Thus, population structure
and spatial patterns are important indicators of population processes.

We studied Betula platyphylla populations which dominate a mountainous area of forest vegetation on Wula Mountain of
Inner Mongolia. Pure stands of this tree species are found on shaded or semi-shaded slopes at altitudes above 1800m. We

analyzed the demographic structure and spatial patterns of B. platyphylla stands in the Wulashan Nature Reserve by
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establishing three 30mXx30m sample plots, and classified older plants into three age groups: middle age, near maturity, and
mature plants. Spatial clustering and population dynamics were examined over a range of distances between trees while using
tree diameter classes serving as a proxy of tree age, and point pattern analysis ( Ripley’s K-function). Point pattern analysis
is widely used for the research of population spatial distribution pattern and inter-species relationships at different scales. In
this paper Ripley’s K-function method, which is a type of point pattern analysis, is also used in this analysis. To derive age
classes based on diameter, we selected one representative tree in each plot, measured the diameter at breast height (DBH)
and later classified the trees into three classes (9.4, 15.7, and 19.0 ecm DBH) , did trunk analysis, measured their ages
and grouped them into tree ages classes of 30, 54, and 90 years, respectively, and used these data for the basis of dividing
the trees into diameter and age classes. Based on our analyses and other existing reports, we can classify the B. platyphylla
population on Wula Mountain to eight diameter classes: seedling (class 1), young trees (class II), middle aged-trees
(classes III—IV) , and mature trees ( classes V—VIII).

Our results suggest: (1) the demographic structure of the B. platyphylla population on the Wulashan Nature Reserve
follows a typical “pyramid” shape suggesting a high regeneration rate and growth of many young plants in this population;
(2) self-thinning is common in this population, which is explained by high intraspecific competition for space and resources
and a higher death rate in age classes Il and IV; (3) the survivorship curve of the B. platyphylla population is close to a
Deevey I curve; (4) the B. platyphylla population exhibits an aggregated distribution when it is dominated by young and
middle aged plants. Distributions are random when it is dominated by mature and old trees. Therefore, we predict that as
the population matures, its spatial distribution will change from aggregated to random. We found spatial clustering occurs
most strongly at distances of less than 1.5 m. This means two or more individual plants can form a cluster. Based on our
findings we conclude the spatial patterns of the B. platyphylla population in this area of uniform environment conditions are
controlled by biotic interactions and local ecological characteristics.

In summary, we conducted a detailed analysis of the population age structure and spatial patterns of a B. platyphylla
population in Wulashan Nature Reserve to elucidate peculiarities of population processes and their drivers. This paper
attempts to provide a theoretical basis and help develop strategies for balanced natural resource protection in and around the

Wula Mountain area. Our data can also serve as a starting point for more in-depth research.

Key Words: Beiula platyphylla; point pattern analysis; population structure; Wulashan Nature Reserve
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i HE4k/m B/ () Uil R B 7T YN AT B/ %

. . K Average . .
Site Elevation Slope Aspect Population DBH Average height Average age Canopy density

density

a 1910 10—15 5573 2578 8.58+3.40 7.27+1.23 30 95

b 1836 25—30 13 833 13.55+6.91 7.01+2.21 54 85

c 1919 0—s5 HAYEL 533 18.44+7.06  8.81x2.33 90 70
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Fig.1 The DBH class structure of Betula platyphylla population in Wulashan Nature Reserve
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Table 2 Life table of Butula platyphylla population in Wulashan Nature Reserve

x DBH class a, I d, q, L, T, e,
I3 263 1000 498 0.498 751 1420 1.420
1|3 132 502 270 0.538 367 669 1.333
Vg% 61 232 129 0.557 167 302 1.303
V& 27 103 42 0.407 82 135 1.315
VI 16 61 42 0.688 40 53 0.875
Ik 5 19 15 0. 800 11 13 0.700
VI 1 4 - 2 2 0.500

IV s, TE x NI B Number of survival ;/,

x

AE x RIS AR AL AT 36 MRS Standard survival [, =a,/ ay,*x1000;d, CE
x+1 BRI BE I E PR AL FE T2 Standard death at interval ,d = [ -1 ,, ;q, N x B o+ 1 YRR R FET Mortality rate,q, = d,/ [ ;L, I EIR

+1 W42 1 % 1] S 3504735 AR5 Average number of survival L, = ( [+ 1, )/2;T, : A x S FNBIT « W A4 EEX Total number of
survival individuals from x DBH class, T, = XL, ;e, : #EA x 994 6y W2 %4 Expecting life,e, = T./1,
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Fig.3 Mapped point pattern of Butula platyphylla in different sampling sites
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Fig.4 Spatial pattern of Butula platyphylla in different sampling sites
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Table 3 Quantitative characteristics of shrub layers of undergrowth

Fib A LR FySI A B/ (/)
Site Species richness index Shannon-Weiner diversity index Pielou evenness index Density

a 0.701 0.758 0.547 2433

b 0.869 1.318 0.819 3333

c 0.83 1. 464 0.752 4233
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