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Boundary form effects of timberline ecotone on colonization of woody

plants and timberline dynamics in Changbai Mountain
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Abstract With transect sampling effects of forest boundary forms on specie composition and its distribution and on growth
and death of colonizing woody plants were measured at the birch forest-tundra ecotone in Changbai Mountain Northeastern
China. The boundary microclimate relative to forest boundary forms causes of colonizing patterns and timberline dynamics
were also studied. Betula ermanii and Alnus mandshurica predominated in the colonizing woody species on forest bound-
aries. In general transects facing concave boundaries had higher values of colonizing distance and stems mean base diame-
ters total base areas and average heights of colonizing stems than those next to convex and straight boundaries respectively.
Those adjacent to convex boundaries presented minimum values and decreased abruptly with increase of distance from tim-
berline . Dieback rate and branching number increased with increasing distance from forest boundaries. The dead colonizing
stems in transects next to concave boundaries had a wider range of and higher averages of base diameter than those of the
transects adjacent to straight and convex boundaries. The numbers of dead colonizing stems were high in transects next to
concave boundaries and low in those of convex ones.The death peaks of colonizing stems were in accordance with those of

living stems along the transects next to
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concave boundaries . Density-dependent process may be the major cause of death. However the dead stems were concentrat-
ed at the middle or tail parts of transects next to straight and convex boundaries. So the severe microclimate may be the
cause of death.The forest boundary forms were originated from heterogeneity of micro-topography . The comprehensive effects
of ecological factors such as wind and snow distribution and the spatial combination of ecological flows produced the patterns
of colonization in various boundary forms. Therefore boundary form may exert powerful control of the patterns of tundra colo-
nization. The timberline in Changbai Mountain has not reached its potential altitude. The' concave-convex reversal” effect
resulted by boundary forms may be one of the causes of birch timberline climbing.
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Table 1 Effects of forest boundary form on the number of colonizing saplings and distance to tundra

Forest boundary forms

Characterizing parameter of colonization Convex Concave Straight
Number of plots 5 8 8
Total colonizing distance m 79 253 184
Mean colonizing distance m 16 32 23
Total sampling area m’ 395 1265 920
Total number of colonizing stems 507 2826 1198
Mean colonizing stems per plot 101 353 150
Mean colonizing density stems/m’ 1.28 11.17 1.3
50% 4 11 7
Distance covering 50% of colonizing stems m
90% 12 26 17
Distance covering 90% of colonizing stems m
3.2.2 50%
10m 50% 4m 7m  1lm
1/3 1 1
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Table 2 Effect of forest boundary form on the height and branching number of colonizing stem of Betula ermanii saplings

Distance from forest boundary m

Boundary forms 0 5

10 15 20 25 30 35 40 45
Concave 152.1 128.3 1.1 87.8 63.5 62.2 41.5 41 34 29
1.0 * 1.2 1.1 1.3 1.5 1.7 2.5 2.4 2.5 2.1
Convex 212.9 84.2 54.7 37.1 21.8
1.0 1.5 2.4 3.0 2.7
Straight 190.5  156.1 75.2 71.5 45.3 41.6 26.4
1.0 1.4 1.5 1.9 3.0 2.8 2.3

*

saplings or seed-lings values in parentheses are mean branching numbers
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