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Fig. 1 Sampling plots within the alpine treeline on the
north-facing slope of Changbai Mountains
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Table 1 The age-class and age-height regressions
of Betula ermanii in quadrats
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Table 2 The aggregation indices of Betula ermanii diameter configuration
e g 1 HERCIR AR
FRLAS AES — / M'/m C C TD2 / M'/m C, C
1 25 20.173 21.980 20.980 21.173 12 11.000 18.417 17.417 12.000
2 22 1.996 3.359 2.359 2.996 10 9.000 18.100 17.100 10.000
3 86 25.381 8.673 7.673 26.381 53 23.759 9.517 8.517 24.759
4 34 3.513 3.686 2.686 4.513 61 25.288 8.877 7.877 26.288
5 19 2.101 3.764 2.764 3.101 32 12.066 8.164 7.164 13.066
6 11 1.113 3.630 2.630 2.113 74 35.884 10.214 9.214 36.884
7 46 9.911 6.602 5.602 10.911 58 33.669 12.029 11.029 34.669
8 67 27.660 11.734 10.734 28.660 58 25.370 9.311 8.311 26.370
9 90 28.195 9.145 8.145 29.195 60 17.411 6.514 5.514 18.411
10 34 16.421 13.557 12.557 17.421 48 19.336 8.654 7.654 20.336
11 87 12.172 4.638 3.638 13.172 80 58.971 15.006 14.006 59.971
% 12 75 13.486 5.675 4.675 14.486 49 33.567 14.016 13.016 34.567
) 13 37 5.081 4571 3.571 6.081 76 27.889 7.972 6.972 28.889
S 14 49 7.801 5.139 4.139 8.801 118 24.773 4.989 3.989 25.773
15 62 14.670 7.152 6.152 15.670 77 16.724 5.127 4.127 17.724
16 61 5.511 3.349 2.349 6.511 2 -0.056 0.472 -0.528 0.944
17 0 0.000 1.000 0.000 1.000 44 22.609 10.763 9.763 23.609
18 18 3.942 6.694 5.694 4.942 11 2.707 5.676 4.676 3.707
19 83 16.342 6.119 5.119 17.342 12 3.259 6.161 5.161 4.259
20 217 43.274 6.185 5.185 44.274 22 4.975 5.296 4.296 5.975
21 30 5912 6.124 5.124 6.912 8 3.569 9.477 8.477 4.569
22 9 2.684 8.755 7.755 3.684 6 3.241 11.262 10.262 4.241
23 0 0.000 1.000 0.000 1.000 6 2.185 7.920 6.920 3.185
24 9 6.151 18.770 17.770 7.151 11 5.010 9.654 8.654 6.010
25 39 5.893 4.929 3.929 6.893 73 19.540 6.086 5.086 20.540
1 0 0.000 1.000 0.000 1.000 4 3.000 15.250 14.250 4.000
2 63 20.334 9.392 8.392 21.334 0 0.000 1.000 0.000 1.000
3 0 0.000 1.000 0.000 1.000 64 33.214 10.860 9.860 34.214
4 18 9.951 15.374 14.374 10.951 32 17.344 11.298 10.298 18.344
5 33 7.418 6.845 5.845 8.418 45 44.000 19.578 18.578 45.000
R 6 5 1.504 8.821 7.821 2.504 29 8.345 6.467 5.467 9.345
1t 7 0 0.000 1.000 0.000 1.000 23 16.493 14.625 13.625 17.493
B 8 0 0.000 1.000 0.000 1.000 78 35.860 9.735 8.735 36.860
9 11 1.680 4.971 3.971 2.680 51 11.876 5.424 4.424 12.876
10 12 2.853 7.182 6.182 3.853 58 21.366 7.999 6.999 22.366
11 0 0.000 1.000 0.000 1.000 53 22.126 8.932 7.932 23.126
12 11 0.924 3.183 2.183 1.924 79 43.581 11.482 10.482 44.581
13 25 4.032 5.193 4.193 5.032 38 37.000 19.500 18.500 38.000
1 88 9.851 3.911 2911 10.851 21 3.614 4.270 3.270 4.614
2 45 7.854 5.538 4.538 8.854 61 16.878 6.257 5.257 17.878
3 44 2.487 2.470 1.470 3.487 20 3.483 4.309 3.309 4.483
4 82 16.596 6.262 5.262 17.596 10 0.978 2.858 1.858 1.978
5 21 3.063 4.792 3.792 4.063 33 5.067 3.918 2.918 6.067
6 97 8.147 3.184 2.184 9.147 55 11.125 4.843 3.843 12.125
N 7 54 8.164 4.931 3.931 9.164 1 0.000 1.000 0.000 1.000
&3] 8 104 5.620 2.405 1.405 6.620 63 11.668 4519 3.519 12.668
I 9 86 10.749 4.250 3.250 11.749 1 0.000 1.000 0.000 1.000
10 18 1.631 3.356 2.356 2.631 31 25.982 16.925 15.925 26.982
11 69 8.554 4223 3.223 9.554 4 3.000 15.250 14.250 4.000
12 41 1.850 2.173 1.173 2.850 4 1.417 7.729 6.729 2417
13 44 2.298 2.358 1.358 3.298 10 0.344 1.654 0.654 1.344
14 70 2.262 1.840 0.840 3.262 34 1.147 1.641 0.641 2.147
15 0 0.000 1.000 0.000 1.000 35 4.083 3.216 2.216 5.083
7 TD1: BEMBRS:3 BE, TD2: TR ARMRSY 5 B2, bR 7385 FE B4 #1/100 ms
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Table 3 The linear trend analysis of Betula ermanii diameter configuration

GERSYIE:N P M2 IS5 SH 1 M'/m C C
HEMR ARy Iy y=—0.22x+14.05 y=—0.09x+8.21 y=—0.09x+7.21 y=—0.22x+15.05
» 0.473 0.528 0.528 0.473
R 0.023 0.018 0.018 0.023
AL i e y=—0.59x+7.87 y=—0.23x+6.70 y=—0.23x+5.69 y=—0.59x+8.87
p 0.188 0.504 0.504 0.188
R 0.152 0.042 0.042 0.152
ARTaY i y=—0.56x+10.41 y=—0.22x+5.27 y=—0.22x+4.27 y=—0.56x+11.41
P 0.034 0.008 0.008 0.034
R 0.301 0.433 0.433 0.301
AR Rk Jitt y=—0.82x+28.33 y=—0.27x+12.68 y=—0.27x+11.68 y=—0.82x+29.33
» 0.032 0.015 0.015 0.032
R 0.184 0.231 0.231 0.184
ALk JiFE y=1.94x+9.06 y=0.19x+9.58 y=0.19x+8.58 y=1.94x+10.06
P 0.078 0.646 0.646 0.078
R 0.256 0.02 0.02 0.256
ARFaH JiFE y=—0.29x+8.25 y=0.10x+4.46 ¥=0.10x+3.46 y=—0.29x+9.25
p 0.533 0.728 0.728 0.533
R’ 0.031 0.01 0.01 0.031
12 p<0.01 I 77 Pl i A 46 o
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Table 4 The differences among different slopes Fid TR EHEEZ S ERS 4T
on air temperatures and ground temperatures Table 5 Stepwise regression between annual stem
iz W 2CC) » recruitment and ecological preferences
IRYE AR A 1.88° 0.003 - HEDAR S— FISIN p—
i ZRAuH Ak 3.52° 0.000 ALy AL
bk 1.65° 0.009 CE 010
oo 026 025 023 -0.29
Ry AREa 1.01 0.194 %
i Sl 4 b 3.80° 0.000 w035 016 037 026 017 030
TR 2.79° 0.000 N ~0.06
Wt p<0.05, R EE . N 022
0.1
S s 7 e ens ) X 0.26 022 034 029 033
M il 24 4> > BEIK 5 AN, B — IR UE T AERI %021 008 019 024 023 036
5K A XA 2% 1 1 FRAR i W 2, 6 9 H B OK & X0 0.26 025 026 017 034
FEPRAI A5 8T 52 P £ (p0.05) MKk 5] TN ol e e
AT RLE W th T Bk 2545 4 A (p<0.05),9 A R
Bk AN PP SR S 1 M 2031 —0.14 044" -025 0.2 037
2) w4 ik ) 2= S N . 6 HE R By 0.0001  0.0120 0.0001 0.0002 0.0023 0.0001
e 02 13875 1.5347 1.0522 14012 12861 13336
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Table 6 Correlation analysis between annual stem

recruitment and ecological preferences

GBS HENR VRSN

B4 o AR A A ik
X 0.01 -0.02 -0.1 0.01 0.01  -0.02
X 0 -0.2 -0.02  -0.02 -0.07  -0.01
X 0.48™ 0.08 0.30" 0.46™ 039" 045”7
X 0.23 -0.06 0.12 0.2 0.14 0.2
Xs 0.06 -0.12 0.03 0.03 -0.01 0.04
X 0.09 -0.04 0.03 0.08 0.08 0.08
X7 0.13 0.18 0.15 0.11 0.11 0.1
Xs 0.17 0.18 0.24 0.14 0.14 0.1
Xo 0.39" 0.21 0.36 0.41" 0.42*  0.32°

X0 0.41™ 0.30° 0.42" 0.38" 0.39"  0.35°
X 0.51" 0.12 0.44™ 0.40™ 0.54" 042"
X 0.48™ 0.517 0.54™ 0.40™ 0.48™ 039"
X1 0.27 0.19 0.11 0.30 0.32° 0.13
xe —0.07 -0.18 -0.09 -0.1 -0.13 -0.04

VE:" p<0.055™ p<0.01, 21325 X3+ X4 X5+ X6 K73 X2 XorXi0sXirs Xizs
w2 AR S BT H 9 KR, 5~9 H R FF/K R, 6~8
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335 P T BT 2O RS BRI B 5K
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AN AR KTy RO IR A, R IR R
HERHBRAEA T 9K 1
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The Dynamics Response of Betula ermanii Population and Climate Change
on Different Slopes Aspect of North Slope, Changbai Mountains

WANG Xiao-dong LIU Hui-qing

(College of Urban and Environmental Sciences, Northeast Normal University, Changchun, Jilin 130024, China)

Abstract: To discover the relation between Betula ermanii population dynamics and climate change on treeline
ecotone of Changbai Mountains, 53 plots were selected on three different slope aspects (northeast, southeast,
east slopes) through treeline ecotone on north slope of Changbai Mountains. Distributing character of the diam-
eter-class (diameter at breast height (DBH)) structure of shrub and single-trunk forms were described by four
aggregation indices. Trend analysis of distributing character was carried through by unitary linearity equations.
Different reflection of the dynamics response of Betula ermanii population to climate change on different slope
aspects was analyzed by stepwise regression and correlation analysis. The results are as follows: the results of
trend analysis of the diameter-class distributing (slopes of equations are negative) shows the capacity expan-
sion rate of shrub form is east slopes™>southeast slopes>northeast slopes and that of single trunk form is
northeast slopes>east slopes>southeast slopes. The population expansion is leapfrog and pulsatile from low
to high (p>0.01).The result of One-way ANOVA displays that daily mean temperature on three slopes are sig-
nificant differences (p<<0.05) and the temperature change has synchronism. The results of correlation analysis
between annual stem recruitment of Betula ermanii population and 14 ecological preferences of air temperature
(1953 - 2008) show that the different response of population dynamics to climate change caused by different
temperature on three slopes. The difference of climate change lead to different expansion of Betula ermanii

population on different positions.

Key words: slopes aspect difference; diameter-class structure; treeline change; climate change



