VSRR 155 LI BRAR 30 B 5 . AR BV IR M IR0 B A3 SR AR
Wb Gk I RIL B E Ek AL KE

Altitudinal gradient differentiation characteristics of soil seed bank and aboveground vegetation communities in subalpine

forest of Xizang region, southwestern China
Deng Weizhan, Zhang Yan, Wang Bin, Yuan Xu, Peng Li, Ji Xiaodong, Zhou Jinxing, Zhang Zhe

AR

XRJ I, KH, M, R, 245, LR, JR 4 AL, ol VB0 i L AR AR LS 1 5 . AR B 7 R TR AR BE 20 SRR )
bt pfoll K 2z2741z, 2026, 48(1):119-128. doi: 10.12171/5.1000-1522.20250222

Deng Weizhan, Zhang Yan, Wang Bin, Yuan Xu, Peng Li, Ji Xiaodong, Zhou Jinxing, Zhang Zhe. Altitudinal gradient differentiation
characteristics of soil seed bank and aboveground vegetation communities in subalpine forest of Xizang region, southwestern China[J].

Journal of Beijing Forestry University, 2026, 48(1):119-128. doi: 10.12171/j.1000-1522.20250222

TEZR R View online: https://doi.org/10.12171/5.1000-1522.20250222

LT ARG I H A SO B

Articles you may be interested in

ACHCTT T 2 el o s - A1~ AR A e HE ST
Characteristics and regeneration potential of soil seed banks in green space of urban parks in Beijing

JEmipll R F24 47, 2023, 45(10): 1-15.  https://doi.org/10.12171/j.1000-1522.20230024
TR SRR A LU H SRBES: 3 Fh RS20

Effects of altitude and slope aspect on soil seed banks on natural steep slope of Funiu Mountain, Henan Province of central China

JEETAl KA 47, 2022, 44(6): 74-84.  hitps://doi.org/10.12171/j.1000-1522.20210480
5 DR ZE AN AR AR R - R 1 R S R RS

Using soil seed bank in summer and previous autumn to restore vegetation in arid mining area

UMl K 24244, 2024, 46(5): 93-102.  htips://doi.org/10.12171/7.1000-1522.20230228
R R P B G A PR Rl £ 3% 2 55 D R i 3

Responses of phyllosphere microbial communities in understory vegetation to plant life form and light intensity

JEETAOL R 242447, 2025, 47(9): 67-79.  https://doi.org/10.12171/5.1000-1522.20250088
T2 LU A [ R SR AR T SR D SR TR R P R S M A 3R

Characteristics and its influencing factors of forest soil dominant bacterial community in different elevations on the southern slope of

Daiyun Mountain, Fujian Province of eastern China

JEsbRlL R 22447, 2022, 44(7): 107-116.  https://doi.org/10.12171/1.1000-1522.20200278
AT A 5 5 SO P T R

Effects of different topsoil covering modes on seed bank vitality

JEEAROL K2 A24 4], 2022, 44(4): 86-94.  hitps://doi.org/10.12171/j.1000-1522.20210392


https://j.bjfu.edu.cn/
https://j.bjfu.edu.cn/
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20250222
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20230024
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20210480
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20230228
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20250088
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20200278
http://j.bjfu.edu.cn/article/doi/10.12171/j.1000-1522.20210392

FAREE 1M d = & I kX F % K Vol. 48, No. 1
20264F 1 A JOURNAL OF BEIJING FORESTRY UNIVERSITY Jan., 2026

DOI:10.12171/3.1000—1522.20250222

PRl & LU AR AR L R B S i EAE
R RYIEIRM E 5 R HHE

BeE Kw o' X WM O ® P B FP ERAE
JE 4 B !
CLAEF ALK 2K AR 7B, L3 100083 2. A ARG LK I HBR A F], = r ELBH 650204; 3. HEAIHIETL FIK A RA A,
PE S #B 8543005 4. P [ VA X BV VLIEVE BE IR L A S R e R H AR A 0, =9 B 650214)

FEEE: (B 00 ] L300 7 R e A AR V% 08T 5 1808 ROV AE AR A o, T 90 0 v LL AR AR AR S AR G b 138D 7 P 1 20 A1 PRFAE B
Fo 53t BRI RS, FEY TGS RGN B RKEE 71, R B 5 AT B E SR RERAIRYE . [R5
MR E XK 2 300 ~ 3 300 m L & L AR AR XGRS0 B, SRR VA AT S B 2 5 38R, JRdid Wik
W03 M T R K P AR s AR TR B R E S AR AE o« (R SR 1D g7 v S Wik 30 Ak, 438 15 B
27 J@, EEN RS L A, IR RO RS N . (OB T, 3R T St AR R
P 5 B I RS R R, AR AR WO LR I, SR X R IR I BORIE R . (3)Margalef
£ & 4524, Shannon £ FE M5 E0M Simpson 2 £ 14 5 B Gk T+ = 2 BTG R T . ARV A B 1) 3 22
Lt EREBER) Serensen AHMEFRHUEIR(0.240 ~ 0.375), IR T & B T IEEH . (M BREI% B S L edh 7%
ERFLHRRRG=0.721, P<0.01), H8Fh 75 2 MR I & 2O KRG BN OE S, T E N (47.22 £2.78)
Ki/m? ~ (141.67 + 13.89)Hi/m?, I8 B0 A7 B A @ IREH, LRI MR HREO ~ 10 cm) & ERHE. (5518 10 5 L ARk
AT S AR AE AN BEATE T B R B, AT R AR R Z, BRI R A IR . B
N TG 2 LR AT B DR EA B E o AT i L AR AR B8 S0V P Al S48 5 Ak il 2 4R At T RL A4
KEEIA): WEHRBAIE; A T AERAL AUTESREG P

FEISES: S722  XEIFER: A XEHS: 1000-1522(2026)01-0119-10

SI3CAgE: X, 5KkH, EM, 5. VO RRRIE L AR AR R b AR R REVE RO B 2 AR AE (D], db kol oK
224, 2026, 48(1): 119-128. Deng Weizhan, Zhang Yan, Wang Bin, et al. Altitudinal gradient differentiation characteristics of
soil seed bank and aboveground vegetation communities in subalpine forest of Xizang region, southwestern China[J]. Journal of

Beijing Forestry University, 2026, 48(1): 119-128.

Altitudinal gradient differentiation characteristics of soil seed bank and
aboveground vegetation communities in subalpine forest of
Xizang region, southwestern China

Deng Weizhan' Zhang Yan' Wang Bin' Yuan Xu*** Peng Li*® Ji Xiaodong'
Zhou Jinxing' Zhang Zhe'
(1. School of Soil and Water Conservation, Beijing Forestry University, Beijing 100083, China;
2. Huaneng Lancang River Hydropower Co., Ltd, Kunming 650204, Yunnan, China;
3. Huaneng Lancang Upstream Hydropower Co., Ltd, Changdu 854300, Xizang, China;
4. Lancang River Clean Energy Security Green Intelligent Construction Technology Innovation Center of

Xizang Autonomous Region, Kunming 650214, Yunnan, China)

s B HA: 2025-06-13 1&[E B #I: 2025-12-26

EETA: VU E 6 X R RIBA A 51 S50 H (XZ2025017X0012), J5 V0T 3T 55Kk e 78 X w5 R a2 400 e Wk 52 % JRE W 5 AR F 92 B s S 3
(HY2024/836), [H 2 & miiff & 11K (2021YFB2301602-02)

E—1EE: PR, M4, FEIFRITA: B AESE . Email: Dengweizhan@bjfu.edu.cn  Hilik: 100083 Jb 5 T HFIE X i Kk 35 5
JEmbRAL R K AR .

FEEE: ki, BIBEZ . FETT ) K B REE A AESKE . Email: bltjzhangyan@bjfu.edu.cn  Hidik: [ .

Z<F ik https:/j.bjfu.edu.cn; https:/journal.bjfu.edu.cn


https://doi.org/10.12171/j.1000-1522.20250222
https://doi.org/10.12171/j.1000-1522.20250222
https://doi.org/10.12171/j.1000-1522.20250222
mailto:Dengweizhan@bjfu.edu.cn
mailto:bltjzhangyan@bjfu.edu.cn
https://j.bjfu.edu.cn
https://journal.bjfu.edu.cn

120

= N AN

Abstract: [Objective] The soil seed bank serves as a reservoir of propagules essential for vegetation
community regeneration and succession. This study investigates the distribution patterns of soil seed banks
in subalpine forest ecosystems and their relationship with aboveground vegetation to evaluate the ecosystem’s
capacity for natural vegetation recovery. The findings provide a foundation for community restoration and
ecological rehabilitation practices. [Method] The study focused on the subalpine forest region in Bayi
District, Linzhi City, Xizang of southwestern China, spanning an altitude range of 2 300 to 3 300 m. A
systematic sampling approach was employed to conduct aboveground vegetation surveys and soil sampling.
The germination method was utilized to determine the species composition, life-form composition, and
density distribution characteristics of the soil seed bank. [Result] (1) A total of 30 species (representing 15
families and 27 genera) germinated from the soil seed bank. These species were predominantly annual or
perennial herbaceous plants, with a relatively homogeneous species composition compared to the
aboveground vegetation community. (2) The species richness of both the soil seed bank and aboveground
vegetation exhibited an “increase followed by a decrease” trend with increasing elevation. Additionally, the
proportion of perennial herbs increased, reflecting their strong adaptability to high-elevation environments.
(3) The Margalef richness index, Shannon diversity index, and Simpson diversity index initially increased
and then decreased with rising elevation. The Serensen similarity indices between the soil seed bank and
aboveground vegetation at different elevations were low (0.240—0.375) and tended to decline with increasing
elevation. (4) Aboveground vegetation density was positively correlated with soil seed bank density (» =
0.721, P < 0.01). Soil seed density displayed an “increase followed by a decrease” trend with elevation,
ranging from (47.22 + 2.78) seed/m’ to (141.67 + 13.89) seed/m”. The vertical distribution of soil seed
density showed a decreasing trend, with a clear pattern of enrichment in the surface layer (0-10 cm).
[Conclusion] Significant differences exist between the soil seed bank and aboveground vegetation
communities in terms of species richness and life-form composition in the subalpine forest region.
Furthermore, the low density of the soil seed bank suggests that natural recovery of the original vegetation
communities using the soil seed bank alone is challenging. Therefore, establishing an artificial seed bank of
native species is recommended to enhance ecological restoration efforts. This study elucidates the seed
bank’s response to altitudinal gradients and its coupling relationship with aboveground vegetation in the
subalpine forest area, providing theoretical support for assessing the soil seed bank’s potential for vegetation
restoration and formulating ecological restoration strategies in this region.

Key words: altitude gradient; soil seed bank; life form; similarity index; Xizang
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Tab. 1 General information and main species of sample plots
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Fig. 1 Species composition and life form ratios of soil seed bank and aboveground vegetation at varying altitudes
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