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£ RURTT A A2 (A fargesii var. faxoniana, n = 9 440)FIE SR Z42(P. purpurea, n = 1 645) N FEFI AT A SO0 AR, HE(EH 5
53] v e B 14 26.03%110.69%, - #0717 AR A £ i T 1 A 43 5 7 A g e B T (37,87 m®-h2) (14155.2200124.84%. 74 - i i
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Community composition and structure in a 25.2 hm? subalpine dark coniferous forest
dynamics plot in Wanglang, Sichuan, China

FAN Fan'?, ZHAO Lian-Jun®, MA Tian-Yi!, XIONG Xin-Yu**, ZHANG Yuan-Bin®, SHEN Xiao-Li®, and LI Sheng**

school of Life Sciences, Peking University, Beijing 100871, China; Institute of Ecology, Peking University, Beijing 100871, China; *Wanglang National
Nature Reserve, Pingwu, Schuan 622550, China; 4(:ollege of Urban and Environmental Sciences, Peking University, Beijing 100871, China; SIngtitute of
Mountain Hazards and Environment, Chinese Academy of Sciences, Chengdu 610041, China; and ®State Key Laboratory of Vegetation and Environmental
Change, Institute of Botany, Chinese Academy of Sciences, Beijing 100093, China

Abstract

Aims Subalpine dark coniferous forests are an important representative of the cold-temperate coniferous forests
in China. Dark coniferous forests dominated by spruce (Picea spp.) and fir (Abies spp.) are the main body of
subalpine forests on the eastern edge of the Qingzang Plateau and an important ecological defense in the upper
reaches of the Yangtze River in China. In this study, we examined the community composition and structure of
such a dark coniferous forest based on the first census data of the 25.2 hm? Wanglang forest dynamics plot in
western Sichuan.

Methods The plot was established following the standard protocol of Forest Global Earth Observation Network
(ForestGEO) and all free-standing stems with diameter at breast height (DBH) = 1 cm were tagged, mapped,
measured and identified to species.

Important findings A total of 56 574 individuals belonging to 46 species, 27 genera and 15 families are tagged,
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including 4 coniferous species, 6 evergreen broad-leaved species and 36 deciduous broad-leaved species. There
are 13 rare species (<1 individuals per hm?), accounting for 28.26% of the total number of species and 0.16% of
the total number of individuals in the plot. Abies fargesii var. faxoniana (9 440 individuals) and P. purpurea
(1 645 individuals) are the dominant and constructive species in canopy, accounting for 26.03% and 10.69% of
the total importance value, and 55.22% and 24.84% of the total basal area (37.87 m”*hm™), respectively. The
number of individuals of deciduous broad-leaved species accounted for 78.48% of the total individuals. Among
them, Philadelphus purpurascens, Lonicera nervosa and Euonymus frigidus are the dominant species in shrub
layer. The number of individuals of evergreen broad-leaved species is 268, and all these species belong to genus
Rhododendron. The composition of the size distribution shows typical characteristics of old-growth forests. Picea
purpurea is the largest tree species (max DBH = 127.07 cm) and the mean basal area (0.14 + 0.18) m? is much
higher than that of A. fargesii var. faxoniana (0.056 + 0.11) m?. The size class distribution of all woody species
shows an inverse J-shaped distribution, indicating that the community isin a stable and healthy recruitment state.
Results of the point pattern analysis reveal that the five dominant tree species (important values =5) al show
aggregated distribution patterns. However, as the spatial scale increases, all five species tend to be randomly
distributed. The results of this study provide basic information for future studies on the diversity maintenance and
regeneration mechanisms of subalpine dark coniferous forests in western Sichuan, and the conservation and
management of this unique forest ecosystem.

Key words CForBio network; subapine dark coniferous forest; Minshan Mountains, species composition;
community structure; point pattern analysis

Fan F, Zhao LJ, Ma TY, Xiong XY, Zhang YB, Shen XL, Li S (2022). Community composition and structure in a 25.2 hm?
subalpine dark coniferous forest dynamics plot in Wanglang, Sichuan, China. Chinese Journal of Plant Ecology, 46, 1005-1017.
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Hi T R 44%L) I (Potapov et al., 2017), A4BRZ)
50%IH A MR (A fE I B, R YERF R ERAEY 2
FEM IR B AE S RS2 —(Davieset al., 2021). 7K
INE R T ARARBNZS I I 2 s R M 9 2L A
SR EER 6, BAAEG/ETT BIR BRI
HARRS, DR 2 R TE AN EREHIL ]
6 B LA A8 5 0] UK A 2T B (Condit, 1995; T oy
°F, 2017; Davies et al., 2021). KIARIWEM, fndF54E
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https.//forestgeo.si.edu/)
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e PR o3 A f ) — AN SRR MR S R R A
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i i4z, 1980; FBELESE, 2007). LAuHZ. #F2
DRI SAAR T I ) 1|5 STV 3 L A e o A b, A 7 o iR AR
RSk, 0T 2R S ) e R ) 5 v o v FE R
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33.00° +

32.90°

 HEM SL
W 7%tk DF
M £ RRR3CHk CBF

E 104.00°

Bl FEAFEHA B

Fig. 1 Location of Wanglang plot. AM, apine meadow; BR,
bare rock; CBF, conifer broad-leaved mixed forest; CF, conifer
forest; DF, deciduous broad-leaved forest; ND, no data; SL,
shrubland.
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Fig. 2 Altitude (A) and distribution of all tagged individual woody plants (B) in Wanglang plot. Blank values in A are due to the
inaccessihility caused by the dense bamboo understory during the backpack radar scanning. Each dot represents an individual tagged

woody plant in B.
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Fig. 3 Species accumulation curve of woody plants in

Wanglang plot (20 m x 20 m quadrat humber = 630). Grey
shadow areas represent the 95% confidence intervals.
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Fig. 4 Diameter at breast height (DBH) distributions of all tagged woody plants, coniferous trees, deciduous trees, and shrubs and

vines in Wanglang plot.
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Wanglang plot.
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Fig. 6 Spatia distributions and the results of point pattern analysis of the five dominant woody species in Wanglang plot. A1-E1,
Spatial distributions of individual woody plants. A2—E2, Results of G-function analysis compared with complete spatial random
distribution model. gqs(r), observed value; gneo(r), theoretical values from simulated null model; grey area is 95% confidence

interval.

TR K AANEH A S35 9 T B b A AR AR
YA HHERHEIE E RS LA S K AR
Hiy P A TR (O |5 PRA%, 2008; B B4, 2017). X Fl
AN ] i R A K P FE TR I MROPR T e e 2L ks [
PIER, STERZMEAE. A28 K& (Pinus)
ST e o (1 5 2 R A A O (LA e g e
43, 1980). EFHAIERTARZMIAF, HEAR

BEGEATENS, 5B, SEMAT
FEIEET . A R . X PRI ERE )5 A AR
(Acer). Z&JE. 1eMkE(Sorbus). LEoF)E. FulnE
(Acanthopanax) %5 H A& fiif [ 28 24 ) b A= A7 ([ A
TniE 23 2z, 1980).

T BARE R AR Bl 5 R MRS LB R, X
0.16%, 1H ) FhE L% =1 (28.26%) . A FiE AR

DOI: 10.17521/cjpe.2022.0094

©U 00000 Chinese Journal of Plant Ecology



1014 fEPA 5254 Chinese Journal of Plant Ecology 2022, 46 (9) :1005-1017

AW 2 FEPE I E L G 7, AR O A FEH R IE,
AN ARAR ISR o 253 st v LB (O A AETE (R D)
U P L ] P 2R ARORT R 5 LR R SR A
bR, H5 A B AT 53 0 1 1 34.6%041 35.48% (7 i
PR, 2008; #HESE, 2017); WG 5 HG Apk oty
H W AT 8 4R FE AR RE B R0 B & 5 Barro
Colorado Island (BCI)#viy NYAMREE LA, F5 A5 Ff EL 451
43 9 9 37.1%7136.8% (He et al., 1997; #i s
2008). FA FHEAE SR I MARCE B, (AR
ARG IR AR 55 1 0T BRAS 58 A A T MR E
(Lyonset al., 2005; Lauraet al., 2019). LG HFFTEK A,
Fi 6 b AT i 36 I s e o [ A LA P 55 ) e G 5
R RS (Laura et al., 2019). G0l SHcEY
(W H A, A AU B Fh T DU i - 45
JE 738 n, MM AEAE S RG IR E mIEF
(Marsh et al., 2000). 74b, R Janzen-Connell 2 it
7 Pl 1) 670 PR o) i P e 5, AR R TR R, [H]
B, AT Tl A7 70 AT LA RE ) A1 o (1) 7 2 1) 40
E, T/ N SE G o, B AR AR AR TS
FGiHR % (Janzen, 1970; Holt et al., 1994). 4R, H
TAMEEEM D B R AT TR DL
BN H B SR E, KT A B AR 7
gy, HOH AR R G0 R % 4 (G 4 (Lyons et al.,
2005; Lauraet al., 2019). ARAMZNZS W FE 2 A 1
EAUR. BRI (A SRR A5, IR AR A Fh
TEYERE VIR 2 K AR AE S R GRS SAEH I =
EFE(Mi et al., 2012), Kk, 76 T BIFE ARk 1
Tt 50 H B B 22 DGV E AR A PR AR S ThRE
32 BERREMSEN

T BARE Hb o A S o A 00 45 2 4 ) A
“FIEECL T A, HoAR B R WE, 1
RSP Sk ke e B Rif. FARZMAM
IRTT A M AEEH0-10 emiIMARURZ, thle— &
MR EAREAME, RIFAEMEAKRIFASE
F B, AR b A A K AR XS R
FRARSE(2010) FEAHLIX A A5 B 45 R — 8. KR
ZIAE R —FRATEAR, SIRILAEALE, Mk
KD AE P S5 16w W TR K, AR R R S
IX 5 Taylor 45 (2006) ¥ 18 25 45 SR A — 5, R
Tl R S A IANE, 1T R A7 TR A PR AR o 1)
PG, ORI A 7E — 5 B B P (R4 A 0 25 5 (1 A )
fase, RMAPRE BRI . KRESEKEHRAK

www.plant-ecology.com

Pepi e i, MAFE K. AR Em R R o
15 LS URYT VA A2 AR T AN 38 R 1 B 22 A A5
W& (Taylor et al., 2006). U4k, HEAJZE 34 Fh Lk
WIMEAE S 20K 2 AR TP S5 35 K e/ Mg
A, HHRRGL R4 .

MR RRE, TR A R 2 B MR ARRE
BV A RSB R . A1 A 42 B K I — R T
KNEREK, 312707 cm. KELZMAAMES
HEEBAER, MR GFES KRG DR anEY)
AR 25 EE TR (Lutz et al., 2013). fE
ForestGEOFE i 28w, £ T~ A6 35 I 74 it 2 b v it
A X (R4 28 25 Hi (Yosemite) 25.6 hm2Hf & 55—
N RERAEIRZ 2R, %FEH N AR s R 1)
1.4% B > 44 B 57 R T 49.4% ) Hh AR W B (Lutz
et al., 2012). BT REHMARAELE LS 5 HhER
b HZ B NI 2 I R A PR EGH IR 5 BN %
BHESE, XM A BB Z (Larson & Franklin,
2010; Lutz et al., 2013). [Alitk, 7EERAFEHLAF, KiF
PR AAMASKT T TR S5 AR S RGBT RE B2 £
IR
33 ZTENH

T EAREHL LA Fh 2 B R0 A, B 7 1H)
FREERSE N, SRR, Bm TR X 5
DAAE SR TR AAZ B LAt 2B (1) 23 18] 2 A ke Jsy E 2
S5 GBAH B4R 2004, RERREBRAL 2015)FH — 3. 9k
B i 0 A R Y8 2 5 UM AR S IR AR A A IR
HEHLH (Getzin et al., 2008; Hu et al., 2012). HT
BB EIAE T, P75 FE AL BE 25 BEAR BT ) X 08k
i (Condit et al., 2000). [FIfF, [FIFhETH A AA7 EAH
A AE B i, 7E ARSI EAE T N IRR BN R
RAEE . SR, SRR b () Ja8 A R0 B 05t ) R P s 47
AN, AFASFH A (6] S AT R AR AE 22 7, AT IEA)
FhILA? . Ao i 2 IRV A AZ R B 0 1) 0
FHAIE, RPN A A BN EE T o AR F0k 45
& S AT AL A 78, RS,
— GRG0 A B 4 RO g L BT AR AR S R e
RS AE L .

ZE EPTIR, T RARE I SR R WY 1L B AR,
NI IR BE 2 0 K. 2B T BARE 0 B 75 21
JR AN G5 K Ry ik — 5 9T 7T g L LR A AR ) R A
BUHILL FEVEZh A SO B RSt 7 B AE R, A
ZRHEHAES RGN R 5 B B ALR 2 5 Fr .

©U 00000 Chinese Journal of Plant Ecology



SRS JITPE T B LA bR 252 hm? Zha e IR e R 4L S REVE S5 MIRHIE. 1015

IR A RO AR A 2 R R R AR S 22
FUIRAL 7RSS RO ST &, AR L
Y2 RETERIXT EERT 7T A B e 3

it Bt A BN BIRE L4 (GP05_1415)4=
IHERERARRY R A4 (FRE[2016]45,
5107272018000046) 44 F-8h . Rt i%-dr 0 g KR
PRARELF. PEHFREBLZ LN EE
KEIP, AR EEIF. LRI )P ALY
EIAEF LT h, BRAHLTRF D &R AR
WF e R H B, Bt T AT, RAT. R
FE KA. BRETE. A, %
R, BAIRBASERP R IEAR Ao S ERF AH
W R AEFINAE P FES ! RSB EZHERA
ARRYF R, bmKFAGHFFR, LT KFAS
R e, Akigdanm, FRERLE. FRA
AR MR FRARE 6 200 2 4.

S 3k

Baddeley A, Rubak E, Turner R (2015). Spatial Point Patterns:
Methodology and Applications with R. CRC Press, Boca
Raton.

Binder K, Heermann D, Roelofs L, Mallinckrodt AJ, McKay S
(1993). Monte Carlo simulation in statistical physics.
Computersin Physics, 7, 156-157.

Chen GP, Xian JR, Yu XY (2021). Effect of forest gap on
accumulations and allocations of root biomass in Abies
faxoniana regeneration seedlings. Acta Ecologica Snica,
41, 5685-5694. [FRE MY, #EIR1", Akl (2021). MRE
SPURIL A B IR RAEMER RS 5w,
A ZEIR, 41, 5685-5694.]

Condit R (1995). Research in large, long-term tropical forest
plots. Trendsin Ecology & Evolution, 10, 18-22.

Condit R (1998). Tropical Forest Census Plots: Methods and
Results from Barro Colorado Idand, Panama and a
Comparison with Other Plots. Springer Science & Business
Media, New Y ork.

Condit R, Ashton PS, Baker P, Bunyavejchewin S, Gunatilleke
S, Gunatilleke N, Hubbell SP, Foster RB, ltoh A,
LaFrankie JV, Lee HS, Losos E, Manokaran N, Sukumar
R, Yamakura T (2000). Spatial patterns in the distribution
of tropical tree species. Science, 288, 1414-1418.

Davies SJ, Abiem I, Salim KA, Aguilar S, Allen D, Alonso A,
Anderson-Teixeira K, Andrade AC, Arellano G, Ashton
PS, Baker PJ, Baker ME, Baltzer JL, Basset Y, Bissiengou
P, et al. (2021). ForestGEQ: understanding forest diversity
and dynamics through a global observatory network.
Biological Conservation, 253, 108907. DOI: 10.1016/;.

EE, OAE.

biocon.2020.108907.

Getzin S, Wiegand T, Wiegand K, He FL (2008). Heterogeneity
influences spatial patterns and demographics in forest
stands. Journal of Ecology, 96, 807-820.

Gotelli NJ, Colwell RK (2001). Quantifying biodiversity:
procedures and pitfalls in the measurement and comparison
of speciesrichness. Ecology Letters, 4, 379-391.

Greig-Smith P (1983). Quantitative Plant Ecology: Vol. 9.
University of California Press, Oakland, USA.

Han JJ, Xiao WF, Luo JC (2000). Effects of different cutting
methods on regeneration and habitat for spruce-fir forests.
Scientia Silvae Snicae, 36(Sp.1), 90-96. [EhHt%, K
K, BHEF (2000). NFERATT A @R EMERH S
Bifszmg. Mol kb, 36(% T1), 90-96.]

Hao ZQ, Li BH, Zhang J, Wang XG, Ye J, Yao XL (2008).
Broad-leaved Korean pine (Pinus koraiensis) mixed forest
plot in Changbaishan (CBS) of China: community composition
and structure. Journal of Plant Ecology (Chinese Version),
32, 238-250. [/B 50K, ZHL, sk, F&m, i, Bk
Bk (2008). K 1 L IH-Z0FA KRR HL(CBS): BEVR 41 %
Eghi. AR, 32, 238-250.]

He FL, Legendre P, LaFrankie JV (1997). Distribution patterns
of tree speciesin a Malaysian tropical rain forest. Journal
of Vegetation Science, 8, 105-114.

Holt RD, Grover J, Tilman D (1994). Simple rules for
interspecific dominance in systems with exploitative and
apparent competition. The American Naturalist, 144,
741-771.

Hu YH, Sha LQ, Blanchet FG, Zhang J., Tang Y, Lan GY,
Cao M (2012). Dominant species and dispersal limitation
regulate tree species distributions in a 20-ha plot in
Xishuangbanna, Southwest China. Oikos, 121, 952-960.

Huang H, Chen ZF, Liu DT, He GX, He RH, Li DZ, Xu K
(2017). Species composition and community structure of
the Y ulongxueshan (Jade Dragon Snow Mountains) forest
dynamics plot in the cold temperate spruce-fir forest,
Southwest China. Biodiversity Science, 25, 255-264. [#
B, R, IER], MEE, MR, Bk, VIR
(2017). B L FER M ¥ A2 MR sh 25 I AR Hb g 4
PN BER 5. FE 2 FEE, 25, 255-264.]

Hubbell SP, Foster RB (1986). Commonness and Rarity in a
Neotropical Forest, Implications for Tropical Trees
Conservation. Sinauer, Saunderland, UK.

Janzen DH (1970). Herbivores and the number of tree species
in tropical forests. The American Naturalist, 104, 501-528.

Jang YX (1963). Community characteristics and their
classification principles of subalpine dark coniferous forest
in western Sichuan. Acta Phytoecologica et Geobotanica
Sinica, 1, 42-50. [#H 4 (1963). 117GV L4t -k
BIBEVR R i S LA R R AR A S S A )
T, 1, 42-50.]

Jiang YX, Guo QS, Ma J (1998). Taxonomy and Community

DOI: 10.17521/cjpe.2022.0094

©U 00000 Chinese Journal of Plant Ecology



1016 fEYA= 25244 Chinese Journal of Plant Ecology 2022, 46 (9) :1005-1017

Characterigtics of Forest Communities in China. Science
Press, Bejing. [# %5, $00R/K, 545 (1998). HE#
MREEVE 73 28 S VR 2. B2 iR, db3E ]

Kang DW, Liu XM, Tan LY, Kang W (2010). Population
structure of Abies faxoniana in Wanglang Nature Reserve,
Sichuan. Journal of Hebei Forestry Science, (3), 15-17.
[REZ- 4, XIE B, W3, B (2010). V9)II4E EH
SRR DXUR VL VA2 T e S5 AL RFAE AT 7. JTAE AL AL,
(3), 15-17.]

Kang YY, Li RS, Gao YL (2015). Spatia pattern of dominant
and main companion tree species in an Abies faxoniana
forest in Wanglang Nature Reserve. Journal of West China
Forestry Science, 44(2), 48-53. [HEBEEE, =M, Mk
(2015). T BH HARDRS IRV AZ AR 3 Fih 5 F B A
TS (kS SR, U ML R, 44(2), 48-53]

Laura ED, Jane C, Forest |, Stephanie P, Steven DG, Peter BR
(2019). When do ecosystem services depend on rare
species? Trends in Ecology & Evolution, 34, 746-758.

Larson AJ, Franklin JF (2010). The tree mortality regime in
temperate old-growth coniferous forests: the role of
physical damage. Canadian Journal of Forest Research,
40, 2091-2103.

Li CB (1990). Forest Ecology Research in Sichuan. Sichuan
Science and Technology Press, Chengdu. [Z57K )% (1990).
VU HARMRAZSHTTT. DR A, BT

Li SZ (2018). History of Wanglang: Wanglang National Nature
Reserve in Schuan (1965-2015). Sichuan Science and
Technology Press, Chengdu. [Z5/% 2 (2018). FHAE:
VU1 = B 25X 2% 8 AR DR X 36 (1965-2015). Y )11 R} 2
HORHRRAL, BT,

Liu HF, Li L, Sang WG (2011). Species composition and
community structure of the Donglingshan forest dynamic
plot in a warm temperate deciduous broad-leaved secondary
forest, China. Biodiversity Science, 19, 232-242. [XIliF=£,
Z5e, ZPE (2011). 7R R LRI RE R AR AR ED
MR AR SRS AR, Y2 R, 19,
232-242.]

Lutz JA, Larson AJ, Freund JA, Swanson ME, Bible KJ (2013).
The importance of large-diameter trees to forest structural
heterogeneity. PLOS ONE, 8, e82784. DOI: 10.1371/
journal.pone.0082784.

Lutz JA, Larson AJ, Swanson ME, Freund JA (2012). Ecologica
importance of large-diameter trees in a temperate mixed-
conifer forest. PLOS ONE, 7, e36131. DOI: 10.1371/
journal.pone.0036131.

Lyons KG, Brigham CA, Traut BH, Schwartz MW (2005).
Rare species and ecosystem functioning. Conservation
Biology, 19, 1019-1024.

Ma KP (2015). Biodiversity monitoring in China from
CForBio to Sino BON. Biodiversity Science, 23, 1-2. [
50 (2015). PEAEYZ AL 25 H 1 ICForBio
FISino BON. “:#Z #E1, 23, 1-2]

www.plant-ecology.com

Ma KP (2017). Forest dynamics plot is a crosscutting research
platform for biodiversity science. Biodiversity Science, 25,
227-228. [H3F (2017). ARMBIE KRR LM Z T
MR G AT G, AW R, 25, 227-228)]

Marsh AS, Arnone Il JA, Bormann BT, Gordon JC (2000).
The role of Equisetum in nutrient cycling in an Alaskan
shrub wetland. Journal of Ecology, 88, 999-1011.

Mi XC, Swenson NG, Vaencia R, Kress WJ, Erickson DL,
Pérez AJ, Ren HB, Su SH, Gunatilleke N, Gunatilleke S,
Hao ZQ, Ye WH, Cao M, Suresh HS, Dattargja HS, et al.
(2012). The contribution of rare species to community
phylogenetic diversity across a global network of forest
plots. The American Naturalist, 180, E17-E30.

Potapov P, Hansen MC, Laestadius L, Turubanova S, Y aroshenko
A, Thies C, Smith W, Zhuravleva |, Komarova A,
Minnemeyer S, Esipova E (2017). The last frontiers of
wilderness: tracking loss of intact forest landscapes from
2000 to 2013. Science Advances, 3, €1600821. DOI:
10.1126/sciadv.1600821.

Qin YZ, Zhang JX, Liu JM, Liu MT, Wan D, Wu H, Zhou Y,
Meng HJ, Xiao ZQ, Huang HD, Xu YZ, Lu ZJ, Qiao XJ,
Jang MX (2018). Community composition and spatial
structure in the Badagongshan 25 ha Forest Dynamics Plot
in Hunan Province. Biodiversity Science, 26, 1016-1022.
[(Ri2Z, Mg, ], X2, G, Rk, FE,
AN, MM, EIUR, Rk, HEE, 158, 1T
HlE (2018). IR\ K A1L125 hak G i& - fa R A Ak
BNAS WM RE R T8 2 il 5 e RV 4. AR 2 FE I, 26,
1016-1022.]

Shen GZ, Li JQ, Jang SW (2004). Structure and dynamics of
subalpine forests in giant panda habitat. Acta Ecologica
Snica, 24, 1294-1299. [ H 2, ZR7E, #ILFE (2004).
KRB S5 M v LD B I ARG A R B A RAE . AR5
1k, 24, 1294-1299]

Shen GZ, Li JQ, Ren YL, Ma YF (2002). Disturbances and
subalpine forest structure in giant panda’s habitat. Journal
of Beijing Forestry University, 24(5), 115-119. [H [E#,
R, EHIAK, BF7% (2002). K AEAAYE S H I =
B MM AIT-HOC RIEFL. AL MR =224k, 24(5),
115-119]]

Shen L, Yang H, Kang XG, Yue G (2013). Effects of selective
cutting intensity on spatial distribution pattern of natura
spruce-fir forests. Journal of Central South University of
Forestry & Technology, 33(1), 68-74. [ILAk, %, Ju¥H
NI, &R (2013). AR50 E X R IR 2= AL R 2 0] 3 A
JRIBIEEIR . R AL BHEOR 222 4R, (1), 68-741]

Stoyan D, Stoyan H (1994). Fractals, Random Shapes and
Point Fields: Methods of Geometrical Satistics.
Wiley-Blackwell, Hoboken, USA.

Tan LY, Zhao ZJ, Kang DW, Kang W, Li JQ (2011). A study
on the relationship between the radial growth of Picea
purpuea and the climatic factors in Wanglang National

©U 00000 Chinese Journal of Plant Ecology



BERLSE: IS T AR LA bR 252 hm? S W TR s R AL R S REVE SEIRRIE. 1017

Nature Reserve. Journal of Schuan Agricultural
University, 29, 29-34. [IHE#H, &L, ERME, KX,
FRIE (2011). FHAARRP X ERZEAAERKS
AAEFETFIOC R, )RR 22224, 29, 29-34]

Taylor AH, Huang JY, Zhou SQ (2004). Canopy tree development
and undergrowth bamboo dynamics in old-growth Abies-
Betula forests in southwestern China: a 12-year study.
Forest Ecology and Management, 200, 347-360.

Taylor AH, Jang SW, Zhao LJ, Liang CP, Miao CJ, Huang JY
(2006). Regeneration patterns and tree species coexistence
in old-growth Abies-Picea forests in southwestern China.
Forest Ecology and Management, 223, 303-317.

Taylor AH, Qin ZS (1992). Tree regeneration after bamboo
die-back in Chinese Abies-Betula forests. Journal of
Vegetation Science, 3, 253-260.

The Editoria Committee of Vegetation of China (1980).
Vegetation of China. Science Press, Beijing. [ [E 1 # %%
W2 54 (1980). WM. Bt dbal]

Wang YJ, Tao JP, Li Y, Yu XH, Xi Y (2007). Effects of
Fargesia nitida on species diversity and trees regeneration
in different forest cycles of subalpine forest in Wolong
Nature Reserve. Scientia Slvae Snicae, 43(2), 1-7. [E 7k
@, PEF, 2, R/, B— (2007). HEFEE TR
Bl 06 IV v L1 AR PRAS ()95 5 i B A 22 R 5 7 R S
I, MRl RR, 43(2), 1-7]

Wu ZY, Zhou ZK, Li DZ, Peng H, Sun H (2003). The
areal-types of the world families of seed plants. Acta
Botanica Yunnanica, 25, 245-257. [4L4s, AHrE, 2
Rk, B4E, ML (2003). tHFEFRT AR o A X 2K
MAY. mHHEWIITA, 25, 245-257]

Xie FL, Zhou Q, Shi H, Shu X, Zhang KR, Li T, Feng SY,
Zhang QF, Dang HS (2019). Species composition and
community characteristics of a 25 ha forest dynamics plot
in deciduous broad-leaved forest, Qinling Mountains,
north-central China. Biodiversity Science, 27, 439-448. [
R, JE A, LA, APSR, TKRIEIR, &, HoKE, kA
K, FEiEIL (2019). ZRU& P iE AR 25 hafk kBl A
TUREH TR 2H RS RIS RFAE. AR 2 FEE, 27, 439-448]

Ye WH, Cao HL, Huang ZL, Lian JY, Wang ZG, Li L, We
SG, Wang ZM (2008). Community structure of a 20 hm?
lower subtropical evergreen broadleaved forest plot in
Dinghushan, China. Journal of Plant Ecology (Chinese
Version), 32, 274-286. [ i#%, EubE, AR, 405
fi, E&w, 2K, BT, EEW (2008). 5L EE

MRl EEAMMAKEYVMHEZE. NSHERREZE
Supplement |

. FAHT 8 2 PR 2023 WURE B E VR R AEBIE 7T AR
AR, 32, 274-286]

Yuan RJ, Wang BR, Yang SH (2007). Comparative study on
Picea and Abies in Hengduan mountainous areas. Journal
of West China Forestry Science, 36(1), 16-21. [ % 1E,
FEHR, B (2007). BELIX SAZHK SR AR
ELAfE 7. PE SRR, 36(1), 16-21.]

Zeng XW, Yu B, Wu J, Hong Y, Da L, Yang H (2014).
Analysis of structure characteristics of main tree speciesin
spruce-fir overcutting forest. Forest Research, 27,
481-486. [EHEMH, £E, LM, 4K, KL
IR, Mt (2014). VAL ARbK 32 B T 45 A AL
Br. Mol db 2t 7t, 27, 481-486.]

Zhan XJ, Li M, Zhang ZJ, Goossens B, Chen YP, Wang HJ,
Bruford MW, Wei FW (2006). Molecular censusing
doubles giant panda population estimate in a key nature
reserve. Current Biology, 16, 451-452.

Zhao CM, Chen QH, Qiao YK, Pan KW (2004). Structure and
spatial pattern of a natural Abies faxoniana population on
the eastern edge of Qinghai-Tibetan Plateau. Acta
Phytoecologica Sinica, 28, 341-350. [ # B, BRIKIE, 7F
A, WETTIC (2004). T8k e SR AR ZRURTT VA2 R AR VR
(AT S5 M AR 18] o A A . MDA S Ak, 28, 341-
350.]

Zhou ML, Zhang Q, Kang XG, Yang YJ, Wang QJ (2016).
Dynamic response to selective cutting intensity on tree
species structure and species diversity in a natura
spruce-fir forest. Plant Science Journal, 34, 56-66. & 45
BN, 5KTF, TUBAI, MOEE, E2%E (2016). ISR
SRR AR b 2L B S A 20 A5 M 28 A5 0 1) 3 245 )
Ni. FEAIEL AR, 34, 56-66.]

Zhu Y, Zhao GF, Zhang LW, Shen GC, Mi XC, Ren HB, Yu
MJ, Chen JH, Chen SW, Fang T, Ma KP (2008).
Community composition and structure of Gutianshan
forest dynamic plot in a mid-subtropical evergreen
broad-leaved forest, East China. Journal of Plant Ecology
(Chinese Version), 32, 262-273. [#1#E, XA K, TR,
TLEFR, KM, (EfEOR, THI%E, BRdte, A3, J7
5, e (2008). L A IE Ry e it AR S A
RE — R AR S 4. AR, 32, 262-
273]

ERMZE: B A G TRERR

Abundance, basal area and important value of all woody speciesin Wanglang plot

https://www.plant-ecol ogy.com/fileup/1005-264X/PDF/cjpe.2022.0094-S1. pdf

DOI: 10.17521/cjpe.2022.0094

©U 00000 Chinese Journal of Plant Ecology



10.17521/cjpe.2022.0094-S1

B, BREE, DRE, BBOF, HmH, BF, FR (2022). )I| XTSRS 252 hm? 5

1017. DOI: 10.17521/cjpe.2022.0094
Fan F, Zhao LJ, Ma TY, Xiong XY, Zhang YB, Shen XL, Li S (2022). Community composition and structure in a 25.2 hm? subalpine dark coniferous forest dynamics
plot in Wanglang, Sichuan, China. Chinese Journal of Plant Ecology, 46, 1005-1017. DOI: 10.17521/cjpe.2022.0094

http://www.plant-ecology.com/CN/10.17521/cjpe.2022.0094

MisRT ERAFAAREYYIMSZE, WSHERMERE

Supplement I Abundance, basal area and important value of all woody species in Wanglang plot
https://www.plant-ecology.com/fileup/1005-264X/PDF/cjpe.2022.0094-S1.pdf

ASHEMAF AR AR S BE R S AHHE. EYE

fo
PN

R, 46, 1005-

LA T4 A iE Y 2R LR e Tl v T TR AR i v T TR AR o5 L HEH
Chinese name Scientific name Life form Abundance Abundance (%) Number of stems Basal area (m*hm?) Basal area (%) Important value (%)
FEAR Tree

IRYT A2 Abies fargesii var. faxoniana CT 9440 16.69 213 2091 55.22 26.03
BHEIK Picea purpurea CT 1 645 2.91 42 9.41 24.84 10.69
ViRl Juniperus saltuaria CT 816 1.44 85 0.66 1.75 1.64
JHVEAK JFE A Acer caudatum var. prattii DT 3441 6.08 2998 1.01 2.67 4.42
2T HE Betula albosinensis DT 2561 4.53 408 1.39 3.66 4.26
1 PE Rk Prunus trichostoma DT 960 1.70 1423 0.15 0.38 2.09
At 1A AR Maddenia incisoserrata DT 952 1.68 997 0.04 0.10 1.54
Y5 2 Padus obtusata DT 270 0.48 153 0.51 1.35 1.14
PNEN Y Acer caesium subsp. giraldii DT 101 0.18 75 0.11 0.30 0.36
=R Salix wallichiana DT 104 0.18 102 0.06 0.17 0.31
il Juniperus formosana CT 4 0.01 0 <0.01 <0.01 0.01
TFLIHH Acer maximowiczii DT 2 <0.01 2 <0.01 <0.01 0.01
¥ Populus szechuanica DT 1 <0.01 1 <0.01 <0.01 <0.01
HEMD Salix rehderiana var. dolia DT 1 <0.01 0 <0.01 <0.01 <0.01
¥R Shrub

Ay is¥ia Philadelphus purpurascens DS 6158 10.88 9266 1.04 2.73 6.57
AN €se-S Lonicera nervosa DS 6334 11.20 4 880 0.24 0.63 6.03
i D Euonymus frigidus DS 5409 9.56 3931 0.14 0.38 5.26
B HFEMK Sorbus koehneana DS 2670 4.72 7312 0.99 2.60 4.40
LETpe S Lonicera webbiana DS 2 475 437 6362 0.50 1.33 3.50
JE R A& Lonicera tangutica DS 2617 4.63 2370 0.09 0.24 342
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134 Chinese T 4 Scientific name g 2R ZRE&LL IR Tl v T TR AR JI69 v T TR AR o5 b HIE
name Life form Abundance Abundance (%) Number of stems Basal area (m*hm?) Basal area (%) Important value (%)
A 7 s ke Rosa moyesii DS 1560 2.76 3686 0.15 0.40 2.77
G 7S T Ribes tenue DS 1819 3.22 2563 0.05 0.12 2.67
gk JiE 35 7 Rosa omeiensis DS 1 683 2.97 2379 0.07 0.20 2.54
HRAL Lonicera caerulea DS 1634 2.89 1623 0.04 0.10 2.12
K EIEAL Lonicera trichosantha var. deflexicalyx DS 769 1.36 1394 0.15 0.39 1.52
G /NEE Berberis silva-taroucana DS 559 0.99 1229 0.03 0.08 1.22
= M Bk A Sorbaria arborea DS 495 0.87 591 0.03 0.07 0.68
EIESFIES Lonicera hispida DS 210 0.37 294 0.01 0.03 0.54
I EFN Eleutherococcus giraldii DS 190 0.34 137 <0.01 0.01 0.53
PO ZR T Ribes setchuense DS 190 0.34 160 <0.01 0.01 0.48
WyeHES Rhododendron oreodoxa ES 176 0.31 209 0.02 0.05 0.41
KM Cotoneaster acutifolius DS 70 0.12 170 <0.01 0.01 0.20
JVES 2% Spiraea schneideriana DS 42 0.07 24 <0.01 <0.01 0.11
SKAEHEEY Rhododendron amesiae ES* 48 0.08 68 0.01 0.01 0.10
TARFLEY Rhododendron watsonii ES 21 0.04 14 <0.01 <0.01 0.07
R Rhododendron rufum ES 18 0.03 15 <0.01 <0.01 0.06
KBLEET Ribes stenocarpum DS 16 0.03 53 <0.01 <0.01 0.04
R A Potentilla glabra DS 8 0.01 5 <0.01 <0.01 0.02
PO SRR Hydrangea xanthoneura DS 4 0.01 7 <0.01 <0.01 0.02
ERMEY Rhododendron calophytum ES 3 0.01 7 <0.01 <0.01 0.01
Fai/NEE Berberis dictyoneura DS 4 0.01 10 <0.01 <0.01 0.01
[ 2 L Y Rhododendron przewalskii ES 2 <0.01 2 <0.01 <0.01 <0.01
EER %] Spiraea rosthornii DS 1 <0.01 0 <0.01 <0.01 <0.01
KRB Vine
FrRAEAk i L A0 Clematoclethra scandens subsp. v 741 1.31 487 0.06 0.16 1.38
actinidioides
Ik 2 5% Clematis gracilifolia \% 342 0.60 65 <0.01 0.01 0.78
IS Clematis pogonandra \% 8 0.01 2 <0.01 <0.01 0.03

CT, £FHHFRA; DS, MR, DT, %8R, ES, WA, V, RIFEA

CT, coniferous tree; DS, deciduous shrub; DT, deciduous tree; ES, evergreen shrub; V, woody vine.





