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Abstract: Abies georgei is one of the endemic trees at timberline on the Qinghai-Tibetan Plateau, but little research has
been done about its timberline population. Understanding the ecological characteristics is necessary to understand its
adaptation strategies and to probe into the causes and dynamics of timberline pattern in the eastern of Qinghai-Tibetan
Plateau. One large sample plot was set up for field study at timberline above 4400 m on the north-facing slope of Baima
Snow Mountain in the northwest of Yunnan Province, covering an area of 0. 8 hm’. Height, DBH ( diameter at breast high)

or root-collar diameter of seedlings and saplings, and position were recorded for each individual. The size and DBH
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structure, static life table, survival rate, mortality and hazard rate, and spatial point pattern were further analyzed. The
population showed a growing trend, with a large proportion of seedlings and saplings. Number of individuals decreased with
increase of DBH , and the densities followed in the order; seedlings > saplings > trees. The survival curve can be described
by Deevy-III. Mortality rate curve showed similar dynamics to hazard rate curve. The population had two distinct peaks of
mortality: age I (seedlings, DBH = 0—5 c¢m) and age V— VI (DBH = 20 —30 cm). The highest mortality rate of
seedlings was due to severe climate at timberline such as low-temperature, high solar radiation and heavy snow.
Physiological drought and frozen soil also harmed seedlings. As the saplings grew up, the interspecific and intraspecific
competition for space, sunlight and nutrition became stronger and resulted in another mortality peak. Through SPPA
(spatial point pattern analysis) , individuals of all age-classes showed uniform, random or clumped distribution with the
change of scales, however, they had mainly clumped distribution. Moreover, the relationships between individuals in
different age-classes were all significantly correlated with each other. Coming from the soil seed bank, and facilitated by the

microsites of tree islands, seedlings showed highest clumping intensity and scale.
Key Words: static life table; survival analysis; spatial point pattern; population ecology; alpine timberline
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Table 1 The static life table of Abies georgei at timberline of north-facing slope in Baima Snow Mountain

e B l J

ay x X 9x L T, € S, K,
Age class DBH class
I 0~5 177 1000.00  881.36 0.88 559.32 765.54 0.77 0.12 2.13
I 5~10 21 118.64 73.45 0.62 81.92 206.21 1.74 0.38 0.97
m 10 ~15 8 45.20 16.95 0.38 36.72 124.29 2.75 0.63 0.47
v 15 ~20 5 28.25 -16.95 -0.60 36.72 87.57 3.10 1.60 -0.47
A 20 ~25 8 45.20 28.25 0.63 31.07 50.85 1.13 0.38 0.98
VI 25 ~30 3 16.95 11.30 0.67 11.30 19.77 1.17 0.33 1.10
VI 30 ~35 1 5.65 0.00 0.00 5.65 8.47 1.50 1.00 0.00
VI 35 ~40 1 5.65 5.65 1.00 2.82 2.82 0.50 0.00 1.00

o - B B PRI R P B (LA DR RGP E , BV em) 5 Ax: IR (MU A BRE TR, A8 om, BIEBR B SR E 2R, IR R
TR Sem R —IR) ;a, 76 » WRATAR K MES L, 75 « WFIT IR IR AEALARTE D AR ( L 1000 S E4L) L, = a,/a, (100054, :
Moz Bl +1 EBBRATESET R d, = a, — 0,139, A« Bl o + 1 B EBEAMETET-3KR, g, = d, /1,5 L, : M« Bl = + 1 G WIRRH | P 3972
ERAERGL, = (L, 41,1725 T, 0 BB HD EARBFERMMEBELT, = (L e, A « RN ERBER 0, =T./1L;:5,  FFE
00 s+ UFRE MRS « BRI, S, =1, /LK, BB, B & Bl « + 1 AR BIMEE S K, =In(l,) - In(l,,,)

%: Midpoint age (here as midpoint DBH, cm) ; Ax: Width of age (here as width of DBH, cm) ; a, : Number of survival individuals; 7, : Proportion
individuals surviving from the beginning to age x, I, =a,/a, x 1000;d, — Number of dead individuals from age x tox +1, d, =a, —a,, ; g, : Mortality rate
from % to x +1,q, =d, /1, ;L, :Mean number of survival individuals from age x tox +1, L, = (I, +1,,,)/2;T,: Total number of survival individuals from
Life expectancy at age x,e, =T,/1,; S,: Age-specific survival, S, =1,,,/1,; K, : Age specific mortality, K, =In(I,) -In(l,,,)
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Fig.2 Survival curve (a), mortality rate (g,) and hazard rate (K,) (b) of Abies georgei population at timberline of north-facing slope in Baima

Snow Mountain
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Fig. 3 Point pattemn of individuals for different age classes of Abies
georgei

a. 4hEY Seedlings,b. &h# Saplings,c. FAEM Trees
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Fig.4 DPoint pattern analysis for three age classes of Abies georgei at timberline of Baima Snow Mountain

a. ZITE Seedlings,b. 4% Saplings, c. FL4EH Trees
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Fig.5 DPoint pattern analysis of paired age-class associations of Abies georgei at timberline of Baima Snow Mountain

a. ShH-4h# Seedlings-saplings , b. $hE5- BAER Seedlings-trees , c. 4h#- B 4EM Saplings-trees
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