HEYRZEZER 2022, 40(1): 21~30
Plant Science Journal http . /www.plantscience.cn

DOI.10. 11913/PSJ. 2095-0837. 2022. 10021

TR, Somak, Visdh, Widede, skIEW, MRS, K EAldbl 5 Ve m AR R 22 2400 [ U] W RHE 4R, 2022, 40(1): 21-30

Wang CL, Jing JH, Xu JW, Jin YH, Zhang YJ, Chen XY. Analysis of population differences in Betula ermanii Cham. between the northern
and western slopes of Changbai Mountain[ J]. Plant Science Journal, 2022, 40(1) . 21-30

KAWL ESHIREEMBEERS N

<A 1,2 1,2 ol 2« 1,2 1,2 = 1,2
(1. FRACIWFER A M PR g, AR 1800245 2. K i Bd e 5 A B % 2 E R A LIS, K3 130024)

 E. ARURE SRR, B MafR | R R AR S AR R S O A B LG S va b
TEHE( Betula ermanii Cham. ) BV R4 1) 22 55 B BEVEAR S AR 3 1) 22 5%, BOTRp m 2 R TR R, 45500
N, R AU R MR RIS . AR E R E R TS, —fUREMNAER, vl TE AR B A,
EPG R g I 5 A, W2 TR EZ TAel ., AU 5 PU 3 MR BEFRAE Bl 45 28 b 1 A e 5t
— W, AN L R SR A T 2 S B RS R bR A AR | e B . UK LU BEIEE AT
RO, FIREAS RS SR S TR AE AL SRRk e B U AR AR R A o Vg M LR S A AR o AR B
FFE — M LA B RRAE . PE DG FEMER S | W= BV TR D B/, FhBF R RAE A5 [RIB AN (R4 1) B ME A F R
AR ) 22 AR, 4K 1600 ~1700 m, P EMERGAR | Wm . B /NFObd, miRpRe s &R ek, Bk
1800~2100 m, POHCEMEMOE . R, RIS KTACIE, WA BN T A3, BF9E 25 SR Ul W V9 33 0% TP Bl v 44
SR, BARTIRARE, EUERC AN IOLBEA | KRR T LA R AE B e 25 e 4h, T b2
HEEMEFP R M E R EERER,

KRR Kl e RPEEARAE; Bem2Es; T

hESES. Q948 X ERFRIZAS . A XEHS . 2095-0837(2022)01-0021-10

Analysis of population differences in Betula ermanii Cham. between
the northern and western slopes of Changbai Mountain

Wang Cai-Ling"?, Jing Jia-Hui'?, Xu Jia-Wei'** , Jin Ying-Hua'~?,
Zhang Ying-Jie'*, Chen Xue-Ying'*?

(1. School of Geographical Sciences, Northeast Normal University, Changchun 130024, China; 2. Key Laboratory of Geographical
Processes and Ecological Security of Changbai Mountains, Ministry of Education, Changchun 130024, China)
Abstract. Based on vegetation surveys of the western and northern slopes of Changbai
Mountain, we analyzed and compared density, diameter at breast height (DBH) , tree height,
age, generation, and population distribution patterns of Betula ermanii Cham., as well as
slope differences with altitude, and further explored the disturbance factors of vegetation slope
differences. Results showed that. DBH and proportion of second-generation forest on the
northern slope were significantly higher than that on the western slope, but the proportion of
first-generation forest was lower on the northern slope. The western slope was disturbed by
more factors than the northern slope, although it contained better habitat. Similar trends in B.
ermanii population characteristics with altitude were found between the northern and western
slopes, with population density showing a “single-peak” variation with increasing altitude. The
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DBH, height, age, and proportion of second-generation forest on the northern slope gradually
decreased with increasing altitude, and spatial distribution showed an aggregation-random-
aggregation trend, indicating that B. ermanii only occupied part of the habitat at lower and
higher altitudes, in the general distribution
characteristics. The age and height of B. ermanii on the western slope decreased with
increasing altitude and the population showed an aggregation distribution. The slope aspect
differences in population varied with altitude. DBH, height, and age on the western slope were
lower than those on the northern slope at altitudes of 1600 — 1700 m, but density was higher
than that on the northern slope. In contrast, DBH, height, and age on the western slope were
higher than those on the northern slope at altitudes of 1800 — 2100 m, but density was lower
than that on the northern slope. These results indicate that disturbance on the western slope
shows a random pattern with altitude and is influenced by wind. Therefore, in addition to
the known disturbances of volcanic eruption, volcanic ash erosion, and habitat differences,
wind disturbance is another important factor causing slope differences in B. ermanii

accordance with mountain  vegetation

populations.
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difference; Wind disturbance.
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Table 1 Variance analysis of Betula ermanii populations
at different elevations on Changbai Mountain

AR

Forest
generation
Jt3% Northern slope 0.000 ** 0.000 ** 0.000 ** 0.000 ** 0.000 **
Pudk Western slope 0.000** 0.000** 0.000** 0.000** 0.000**

i)

Slope aspect

W
Density

Mot
DBH

o 5
Height

kids
Age

Note

F2 LEEAREEFHBRENTESR
Table 2 Variance analysis of Betula ermanii populations
on northern and western slopes of Changbai Mountain

=% P <0.01. Same below.

W wE W me o w1

Altitude/m  Density DBH Height Age )
generation

1600 ~ 2100 0.073 0.000* 0.593 0.365 0.029*
1600 0.838 0.692 0.724  0.282 0.114
1700 0.941 0.239 0.042* 0.530 0.232
1800 0.479 0.002 0.268 0.516 0.225
1900 0.163 0.060 0.325 0.049* 0.567
2000 0.572 0.160 0.631 0.022* 0.184
2100 0.409 0.049* 0.056 0.051 0.163

Note: *, P < 0.05.
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Different lowercase letters indicate significant differences at
different altitudes in Betula ermanii population density on
northern slope (P < 0.05) ; different capital letters indicate
significant differences at different altitudes of population
density on western slope (P < 0.05). Same below.
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Fig. 1 Variation in Betula ermanii population density

with altitude on northern and western slopes
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Fig. 2 Structure and variation in diameter of Betula ermanii populations with
altitude on northern and western slopes
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Fig. 3 Diameter structure of Betula ermanii populations at different altitudes on northern and western slopes
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Table 3 Distribution patterns of Betula ermanii

populations at different altitudes on
northern and western slopes

Emi Gt -
#ﬁﬁ%fﬁz ¢ LI Cassie 1f#r CA
. Diffusion Diffusion Cassie index CA
R coefficient C index Ig
Altitude
/m e Tk b | P73 e Tk
Northern Western  Northern Western  Northern Western
slope  slope slope slope slope  slope
1600 3.591 0613 1.152 0978 0.181 -0.026
1700 2805 2920 1.082 1.081 0.098 0.096
1800 0.609 3.291 0986 1.088 -0.017 0.104
1900 0.636 3.900 0.987 1.101 -0.015 0.121
2000 3.982 5982 1.120 1.190 0.143 0.226
2100 4107 6.867 1.174 1.413 0.207 0.489
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