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Fig. 1 Sampling plots within the treeline on the north-facing slope of the Changbai Mountains
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Table 1  Plots characters of the alpine treeline on the northern slope of the Changbai Mountains
Fedh §4(m) g PR @m) BTSN BT RS R S MR B SR BRI (RO
1 1968~2032 5 110~210 11~21 75 22 1057 74
2 1994~2024 3 90~100 9~10 28 8 251 32
3 1970~1989 2 40~50 4~5 9 4 170 27
4 1979~2024 3 90~180 9~18 41 23 420 201
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Table 2 Attitude and optimum spatial scopes of three

growth forms of Larix olgensts

A K o3 ¥ WEEEHE MY & EEHE (m)
N (m) B + brEZE) 58D
HOR 2000~2032 2017410 2006~ 2028
BB 1986~ 2024 2005 + 13 1990~ 2021
IEHE 1974~ 2019 1992 4+ 12 1977~ 2006

3 ARAEKBKAEHARERER
Table 3  Altitude differences among different growth

forms of Larix olgensis
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Fig. 2 The growth curve of diameter-year of

Larix olgensis and Betula ermanii
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Fig. 3 The growth curve of year-diameter of

Larix olgensis and Betula ermanii
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Fig. 4 The growth curve of diameter-height of

Larix olgensis and Betula ermanii
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Fig. 5 The growth curve of height-year of

Larix olgensis (flag tree) and Betula ermanit
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Fig. 6 The growth curve of diameter-height

of Larix olgensis (flag tree) and Betula ermanii
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Table 4 Trendline slope comparison of diameter-class structure between Larix olgensis and Betula ermanii
CRISI F B k l
SR e SR i
551 ET (T1b) 1.5357 0.5091
551 UG (T1a) 1.6500 0.5155
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1 Kk S (T1a) 0.1395 0.2066 0.1545 0.2901
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A KR o
552 i S (T2a) 0.2286 0.4555 0.2256 0.3695
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o5 3 i (T3a) 0.4782 3.9300 0.3881 0.2098
A5 1SR T (T1b) 0.5000 0.2632
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-_— 552 Uit AT (T2b) 0.2000 0.3571 0.1000 0.1645
an 552 i S (T2a) -0.1000 0.7000 0.0357 0.5422
55 3 Uit ET (T3b) 0.3000 0.7000 0.2250 0.5422
553 Ui S (T3a) 0.4901 42110 0.4305 0.6188
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Fig. 7 The trendline slope change of diameter-class structure

of Betula ermanii on pre- and post-three megathermal periods
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Fig. 8 The trendline slope change of diameter-class structure
of Larix olgensis (flag tree) and Betula ermanii on

pre- and post-three megathermal periods
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Comparative Analysis of Laris olgensis and Betula ermanii Associated
with Environment on North Slopes Treeline of the Changbai Mountains

XU Zhen-wen', WANG Xiao-dong', HAN Wei-hong’,WANG Gui-jun ", LIU Hui-qing*

(1. College of Urban and Environment Sciences, Changchun Normal University, Changchun, Jilin 130032, China;
2.School of Natural Science, The Richard Stockton College of New Jersey, Gallway, NJ 08205,USA;
3. School of Life Sciences, Northeast Normal University, Changchun, Jilin 130024, China;4. School of
Geographical Sciences, Northeast Normal University, Changchun, Jilin 130024, China)

Abstract: The aim of this article is to understand the different responses between Laris olgensis and Betula erma-
nii to environment adaptability on north slopes treeline of the Changbai Mountains. The alpine treeline is re-
garded as highly sensitive and a potential indicator of environmental change and it has thus become one of the
hotspots of environmental change research. Most researches on treeline dynamics have been conducted at a
population scale, and there have been comparatively few studies of treeline dynamics at multi-population. In
this study, treeline dynamics were analyzed at two populations in the Changbai Mountains by examining the
change in relationship between two population’ s dynamics and the environment. The treeline of the northern
slope of the Changbai Mountains was selected as the study area. Data source was obtained by field investiga-
tion and tree-ring analysis. The altitude differences of three growth forms (general tree, flag tree and cushion)
of Laris olgensis were revealed by half-peak width, mean + standard deviation, and One-way ANOVA. DBH
(diameter at breast height) of each tree (Laris olgensis and Betula ermanii) was measured by measuring tape
(precision: 0.1 cm) and 142 cores were taken from the living trees in plots. The ages of the sampling trees were
known using tree-ring and the age-class (DBH) regressions were created to estimate ages of all trees in the
plots. The annual stem recruitments of Laris olgensis and Betula ermanii populations were calculated based on
field investigations. The difference of growth rates between Laris olgensis and Betula ermanii was understood
by assessing differences in the slopes of trend lines and paired-samples T test. The different responses to envi-
ronmental change between Laris olgensis and Betula ermanii were evaluated using mathematical models. The
results showed that cushion growth form of Laris olgensis situated in the highest habitat, followed by flag tree
and general tree in the lowest habitat. There were significant differences among three habitats of growth forms
of Laris olgensis (p<0.05). The growth velocity of diameter and height growth of Laris olgensis with general
growth form was higher than that of Betula ermanii. The difference was not significant between Laris olgensis
and Betula ermanii when Laris olgensis changed flag tree. However, Laris olgensis was lower than Beiula erma-
nit when it changed cushion growth form. Population expansions of Laris olgensis and Betula ermanii were
very obvious as temperature increase. Expension velocity of Laris olgensis was lower than that of Betula erma-
nii because it was pressed by Betula ermanii. The growth velocity of all growth forms of Laris olgensis was low-
er than that of Betula ermanii when tree ages were less than 13 years. Treeline shift was caused mainly by popu-
lation expansion of Betula ermanii. Laris olgensis was still main accompanying tree specie of Betula ermanii.

However, Laris olgensis may become pure forest when Betula ermanii was cut down in quantity.

Key words: treeline; Laris olgensis and Betula ermanii; population dynamic; growth form



