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Abstract Abies georgei var. smithii which grows at elevations between 3600m and 4400m is the main constructive tree
species of the upper timberline in southeast of Tibet as well as the dominant species of the upper timberline on the shaded
slopes. This paper presents the results of our investigation of population structure and dynamics and timberline features of

Abies georgei var. smithii populations in the transition zone of the timberline community of Mt. Sejila. The upper elevation
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limit of the closed forests was found to be 4320m. Two types of timberline were exhibited. On the sunny side of the
mountain the timberline exhibited a gradual change type whereas on the shaded side there was a sharp change in
timberline. The main species within these two types of timberlines were Sabina saltuaria and Abies georgei var. smithit

respectively. The timberline elevations on the sunny side and shaded side of the mountain were 4570m and 4390m

respectively. The respective widths of the timberlines on the sunny slope and the shaded sides were 250m and 70m. The
optimal range of distribution of Abies georget var. smithii populations on the shaded side was 3700 —3800m. The distribution
of diameter classes of the Abies georgei var. smithii population appeared as reverse “ ] shape” and its density was about 380/
hm®. The age structure of the population was pyramid-shape suggesting this was an expanding population. The static life
table and the survival curve showed that the populations had experienced severe environment changes and self-thinning in
year 20 and years 60 — 100 following their establishment. They also demonstrated death fluctuation related to the
environmental changes at a later stage. The physiological longevity of Abies georgei var. smithit was about 200 years and its

ultimate longevity was around 400 years.
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Table 1 Features of the dominant species in relation with the altitudinal gradient on different aspects on Mt. Sejila

Shady slope

Abies georgei var. smithii

Sunny slope

Sabina saltuaria

Altitude m C e T
Average height Average dbh Number of individuals Average height Average dbh Number of individuals
m cm Num/100m’ m cm Num/100m>
4500 - - - 2.1 7.1 8
4390 9.5 32.9 1 4.6 11.2 8
4320 7.4 22.1 3 5.8 20.6 7
4200 11.4 24.8 7 - - -
4100 14.9 27.0 4 - - -
4000 17.4 31.6 4 - - -
3.1.2
2
250m
70m 4570m 4390m 180m
2
Table 2 The vegetation boundary of timberline on Mt. SeJiLa in Tibet
Aspect Forest line m Tree line m Tree species m Tree species Type m
432 4
Shady slope 320 390 Abies georger var. smithit Abrupt 70
4320 4500 4570 250
Sunny slope Sabina saltuaria Gradual
3.2
3.2.1
1 2 y = 0.8768x" " R* = 0.8435
50 -
400
= —~
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z 2
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Fig. 1 Relationship between age and height of Abies georgei Fig. 2 Relationship between diameter and age of Abies georgei
population

population
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Fig.5 Diameter class structure of Abies georgei population
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Fig.6 Age structure of Abies georgei population

Table 3 The stationary life table of Abies georgei population

100 150 200 250 300 350 400 45
##, Tree number (stems-hm™2)

expectation of life at age x K,

X a, l, d, q. L, T, e, Inl, K,
5 2754 1000 941 0.941 529.5 752.0 0.752 6.908 2.830
20 162 59 2 0.034 58.0 222.5 3.771 4.078 0.035
40 157 57 17 0.298 48.5 164.5 2.886 4.043 0.354
60 111 40 23 0.575 28.5 116.0 2.900 3.689 0.856
80 47 17 -3 -0.176 18.5 87.5 5.147 2.833 -0.163
100 54 20 12 0. 600 14.0 69.0 3.450 2.996 0.917
120 23 8 -1 -0.125 8.5 55.0 6.875 2.079 -0.118
140 24 9 -5 -0.556 11.5 46.5 5.167 2.197 -0.442
160 38 14 10 0.714 9.0 35.0 2.500 2.639 1.253
180 10 4 0 0. 000 4.0 26.0 6.500 1.386 0.000
200 11 4 0 0. 000 4.0 22.0 5.500 1.386 0.000
220 11 4 -1 -0.250 4.5 18.0 4.500 1.386 -0.223
240 13 5 2 0.400 4.0 13.5 2.700 1.609 0.510
260 9 3 1 0.333 2.5 9.5 3.167 1.099 0.406
280 6 2 1 0.500 1.5 7.0 3.500 0.693 0.693
300 4 1 -1 -1.000 1.5 5.5 5.500 0.000 -0.693
320 5 2 1 0.500 1.5 4.0 2.000 0.693 0.693
340 3 1 0 0.000 1.0 2.5 2.500 0.000 0.000
360 3 1 0 0.000 1.0 1.5 1.500 0.000 0.000
380 3 1 1 1.000 0.5 0.5 1.000 0.000 -
400 1 1 0 0. 000 0.0 0.0 — — -
X 20 age the midipoint of the time interval a, X /hm? the number of alive organisms
at age x [, X 1000 the number of survivors at the age x supposing the number of population at the beginning is 1000 d,
X X+1 the number of death at age x x +1 ¢, X qx = % x 1000 the proportion of death during the
. Lo+l +1 s . . o
interval age x x+1 L, X X+1 L, = B — the number of individual alive during unit time x x+1 Tx X

. . Tx
T.=L,+L.., +L,,,+ total number of alive organisms from age x e, X ex =" observed
x

K, =1Inl, —Inl,, killing power
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