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Species composition and community structure of the subtropical
evergreen broad-leaved forest in Hongling Mountain,
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Abstract. To understand the community types and structural characteristics of the subtropical
evergreen broad-leaved forest in Hongling Mountain, Tianquan County, Sichuan Province,
China, we established six 20 m x 30 m sample plots between an elevation of 1700 m to 2000 m.
We then analyzed species composition, community structure, biomass, and regeneration
ability. Results showed that: (1) There were 182 species, belonging to 117 genera and 72
families, which demonstrated the flora characteristics of a typical subtropical evergreen broad-
leaved forest; (2) The forest could be classified into three association groups and five
associations; (3) The density of the tree layer was 2583-5383 plants/hm?, biomass was 2.42 x
10°-4.26 x 10° kg/hm?, aboveground biomass of canopy lianas was 1.01 x 10°® kg/hm?,
biomass of woody debris (WD) was 1.65 x 10° kg/hm?, and the forest was secondary forest;
(4) Seedlings were abundant, and the species similarity between seedlings and tree species
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was 88.89%, indicating good natural forest regeneration ability and stabilized community
structure. Comprehensive analysis showed that the evergreen broad-leaved forest was
dominated by Castanopsis platyacantha formation. Furthermore, although it appears to be a
well-preserved secondary forest, further ecological conservation is warranted.

Key words . Subtropical evergreen broad-leaved forest; Community classification; Community

structure; Regeneration ability
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Fig. 1 Current vertical distribution pattern of vegetation
in Hongling Mountain, Sichuan Province

i o}
Ei=E

3100 m

1700 m

1.2 WHARAE
1.2.1 #HHZERFIMAETRNEMAE

FERIA B AT A SERE I, 76 Jim RS AR A o £ op
YA B HILAE (1700 ~2000 m) , o643 i 80 4 B %



% 5

b AR ;2R LSBT ok B I AR AR AL 2L RS T 2 A R I 585

BERFEA(E 2) , WRAEER S HEEM A,
SIS BEE 6 MR (£ 1), RAMAIRE A
JHA AT IR FEHE AU 20 mox 30 m, &I
53R 6410 m x 10 m SR ARMETT, FEBDITRAM
TIPS S E 5 A2 m x 2 m BEARKETT,
AR E L MMAT AL T A1 mx
1T mEART, WA TEME H = 3 m YR
HFEARZE, H <3 mWRIHEARZ, ARILHEAETT
KEETr 36 4~ #EAKET 180 4~ B AKEF 360
Ao BPAMEEHLE AT 2016 4F 7 H T,
1.2.2 HESZITHHFE

LR EA P AR ) B SCETT L (FOC ) Fig a1 4
Yrik) AR, XTEY IR AR 1 BEXEAR A T 40 28 4
FE, ESLEEE, LREMON T, BT E TR R
2. HEARBMEAZNEZE, HEAL . IV =

(FEXT 22 B +AH X 451 B +AH X L3588 ) /3 % 100%.,
Horr ) FeRZAR LR = FEA A N 55 7 B A
Wb A HEARZE (R ) MR RE = B
ARG/ BT

) B V% 25 B0 0] 43 R FH B3k i 34 X6 1 43 B 7%
(DCA) 47, #9%: 6 /NFE M Y BLAY BT A 9 1)
R, RE TG 2R,

b SR Ea o7/ o O =My = VIRV N
T RN TR R | 2R AR FBE A I %
& (woody debris, WD) A= 4 & DL e 37 A #4 TRk
A R ARX IR 1, £ 2),

HEEAE, AW R ST AR FSE T AE Excel
2010 Hhogsi, M R 3.4.2 #fk K H: Vegan # {4
WIHATRER B 2R K, A Origin 9.0 #£47
FOHE A SR T BRE 1 o BT Fn 5

30°3'20"N

30°3'0"N 30°3"10"N

30°2'50"N

30°2'40"N

102°33'40"N  102°33'50"N  102°34'0"N  102°34'10"N 102°34'20"N 102°34'30"N
TQ-1~TQ-6 7R 6 MEHIAY BB E, WLS 3R T RSFRYHL B
TQ-1-TQ-6 are the geographic locations of six plots, WLS is the geographic location of Wanlingsi.
2 ML R LS HTRER
Fig. 2 lllustration of plots in Hongling Mountain, Sichuan Province
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Table 1 Basic information of plots in Hongling Mountain, Sichuan Province

FE o5 £ty TR (m) i g

No. of plot Latitude/Longitude Elevation Aspect Slope
TQ-1 30°02'53.892"N, 102°34'13.356"E 1729 FfRAR 39° 22°
TQ-2 30°03'00.090"N, 102°34'01.446"E 1845 dttiZs 51° 22°
TQ-3 30°03'04.014"N, 102°34'01.122"E 1898 MG 62° 23°
TQ-4 30°03'04.014"N, 102°34'01.122"E 1985 MRAR 29° 29°
TQ-5 30°03'12.360"N, 102°33'56.598"E 1965 dtfm %R 82° 27°
TQ-6 30°02'57.330"N, 102°34'07.920"E 1811 B P4 37° 30°
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caceae) N & (33t 28 Fh) . Hib B &R b 37 Ff,
R R 26 B, bR B A D 77.07% Al
22.93%, M v Wr i AR5 L e i) A 86.16%
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BN 39.62% il 37.74% , $HE I K43 5 72 44
I 53531 o e i Y 41.94 %1 25.81%
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TR JZ TR RS — PL AR I %, A
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Qerst.) F1 11 #l ( Symplocos sumuntia Buch.
-Ham. ex D. Don) , F+RJZEAI 30 4 D2, o
—WJE H = 15 m, fm B, ARG, [
( Lithocarpus dealbatus (J. D. Hooker & Thom-
son ex Miquel) Rehder) . )1 K3k 45 ( Polyspora
speciosa (Kochs) B. M. Bartholomew & T. L.
Ming) . X4 15 Fid KA ARARA R, A5 FF
AR BB 3.40%; FE-TFE10m < H <
15 m, ™ m B, 2 OK far . 1t B3 M ( Lindera
sp.) . FZEB TN ( Gamblea ciliata var. evodiifo-
lia (Franchet) C. B. Shang et al.). £ k4 #
(llex polyneura ( Handel-Mazzetti) S. Y. Hu) %
30 i ARLLL, HiF AR A SERY 20.00%; £ =
WZ5m < H<10m, BmfieE, i, ik
( Eurya brevistyla Kobuski) . #2288 1045

54 PR ARLLAL, IR ARAMASE 54.36%; 451U
WE3m < H<5m, M, ki, B,
P SRR A 37 P AR AL, i AR AR B
) 22.24%, FEMEHE ( Celastrus sp.) . H A WRMpERk
(Actinidia kolomikta ( Maximowicz & Ruprecht)
Maximowicz) . 2% T+ ( Schisandra tomentel-
la A. C. Smith) . AL & 4+ ( Rubus pirifolius
Smith) | A (Akebia sp.) 25 KA S kA8 i B¢
TR RIARHATIARE, WA MEK 20 m D E,

HEARJZ I 39.2%, 1 R Ny #i AT
( Fargesia sp.) #1 /\ H 4T ( Chimonobambusa
szechuanensis (Rendle) P. C. Keng) . Jm HlI#% .
FEORFT AT, LU AR A A A TR &) 4 A A
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( Rubus spp.) . #&#i( Smilax spp.) Fl ) 2 55
BEZ .

HARZ Y 35 11.9%, L3 Fh 88 F 5
( Phyllagathis cavaleriei (H. Léveillé & Vaniot)
Guillaumin) | ¥ % &% = Bk ( Dryopteris kawakamii
Hayata) FI¥5S5L ( Cyperus sp.), w0k ( Athyrium
sp.) . R3kHGK ( Polystichum acutipinnulum Ching
et Shing) . HJE & & Bk ( Plagiogyria stenoptera
(Hance) Diels) . W Jg X i 8¢ ( Tripterospermum
cordatum (C. Marquand) Harry Smith) 45 145 %
W WERHIMAKEOR, AR 37.93%, FA
AR AN S, IR EERE AT
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B 1. RRIEE+ LA -\ B -8 B X4 a5 +
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1)
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szechuanensis — Polystichum acutipinnulum ) (¥ 6)
RE& R 13 m, FRARMAR L 17.5 m, ABH]
J¥0.80, Fr A% 2583 Hk/hm?, v A JZ M #Fh
Ry e %, HE R far R0 LR R R P SR, K 56
37.0%, ALFFP R /NRAAT, LR 9% A A3
Fft, WARTEE 15.5%, L HEBR G4 X8

B 3: RRIEE—/\ BT8R (Ass. 3 Castanop-
sis platyacantha — Chimonobambusa szechuanensis-
Metathelypteris sp.) (£ 2)

FEERZ 13 m, FARMERER 26 m, HRHIE
0.80, FFAZE 5383 #i/hm?, Fe AR JZ LT N i
RIRE, BT AT, BERTE 31.1%, LH
M NHAT, ER U SRS B A i % . AR
J¥5.0%, PEHRh DN BIEL, BEEER . BN A AL
R IR N AT

BN 4. RREE-)\RTT$REE(Ass. 4 Castanop-
sis platyacantha — Chimonobambusa szechuanensis-
Phyllagathis cavaleriei) ( ¥£#s 3)

R 12 m, Fe AR AR X
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Po i da X, HEAR T 21.3%,
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T A2 J 5
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(Vv TS S i e N UK 3 S SSRGS

BMS: BER+RAE-SFI-TE+RBEE
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J£0.78, A% E 2583 #h/hm?, Tr K2 #F

HIX, e RS RRL B S DL S R, WK W
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ARG N7.6%, PLFFh Ry v0FERIEE AR R, If 5 i
B AT,
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KM FELHIENF 2,
2.4 FBEMNEYERFIAMRE

25011, 3600 m? FEHL PN TR 2 ARy
9.83 x 10" kg, MAEYH N 2.04 x 10° kg, &
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FIMERE . REBTRT . MARRERL . BLn R T
7 Mo 2 AR Y A= R 360 kg3 AR ER
R (WD) Hb A=Yk 3.77 x 10% kg, WEAYH
H2.19 x 10° kg, MAEYHH 5.96 x 10° kg,
SR BUR FAS B Y A W o LA il 35.32%
35.78%71 28.90%; . 5 Hf NTw A2 A= 1y £ 1Y ST
AAFUILER 3,

2.5 BHREHEN

b P 1 B 4 T 4R 2 S 30694 #E/hm?,
HUET AR 63 B, Horb, ISR R, B
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HEARE M RA R T2 Y f
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Table 2 Main species and importance index of tree, shrub, and herb layers in every association

JZK Yy Fel BT BEMN2 BEA3 A4 BEAS

Layer Species Ass.1 Ass.2 Ass.3 Ass.4 Ass.5

i HI#% Castanopsis platyacantha Rehder & E. H. Wilson 30.28 29.72 19.94 26.33  12.04

H X Cyclobalanopsis glauca ( Thunberg) Oersted 0.00 0.00 0.00 0.00 23.18

AR LI Symplocos sumuntia Buchanan-Hamilton ex D. Don 20.16 11.00 4.99 3.89 3.60
Tree layer #8 K Hi Schima sinensis (Hemsley & E. H. Wilson) Airy Shaw 16,55 1273 1.04 5.89 1.02

(Ass. 1,2, 3, 4, ) !
n=6:Ass 5 FI#] Lithocarpus dealbatus (J. D. Hooker & Thomson ex Miquel) Rehder  2.63 2.11 12.47 6.13 1.12
n=12) FERS (K ARG R RAL RS RS )
Rhododendron spp. ( decorum, davidii, argyrophyllum) 1.13 0.00 0.00 1.80 11.04
JEHEAS Eurya brevistyla Kobuski 0.00 9.05 5.34 4.99 5.20
JN\AAr Chimonobambusa szechuanensis (Rendle) P. C. Keng  21.47 18.75 20.33 32.78 1.25
Hifr Fargesia sp. 0.00 0.00 0.00 0.00 40.52
WA LI Symplocos sumuntia Buchanan-Hamilton ex D. Don 21.32 14.09 8.55 1.07 1.41
Shrub layer 1 Kfar Schima sinensis (Hemsley & E. H. Wilson) Airy Shaw 10.52 1.94 2.65 2.73 0.67
(Ass. 1, 2, 3, 4, ¥ Castanopsis platyacantha Rehder & E. H. Wilson 5.45 11.66 11.96 11.21 2.69

n =305 Ass. 5,  EUT(FUITBMT BATE) Rubus spp. (pirifolius, idaeus, et al)  7.53 9.66 1.64 2.81 3.44

n = 60) 1} Lithocarpus dealbatus (J. D. Hooker & Thomson ex Miquel) Rehder  0.75  6.02  16.48  6.13  0.93
FERS (R ALRS BRRAL RS B A RS
Hhocgodendron spp. (decorum,dav)/dii,argyrophy//um) 0.00 0.00 0.00 230 1014
Ik JE XU Tripterospermum cordatum (C. Marquand) Harry Smith 9.05 4.71 1.19 2.60 2.02
SHZFEEL Ophiopogon bockianus var. angustifoliatus Wang et Tang  8.70 5.40 2.08 0.53 0.00
i M f} Glechoma longituba (Nakai) Kupr 8.63 0.40 0.00 0.00 0.00
AR PEL Cyperus spp. 7.62 4.49 1.01 1.05 18.98
'jz:; "?‘ye; 5 4RI Polystichum acutipinnulum Ching et Shing 676 1955 000  0.00  0.00
N = éO;’As’sA ’5 * W Phyllagathis cavaleriei (H. Léveillé & Vaniot) Guillaumin  2.90 3.08 13.04 30.64 18.63
n = 120) 1B 55 B Athyrium sp. 1.04 0.67 14.81 5.30 2.58
IRV H:3E Viola davidii Franchet 0.88 9.65 0.60 0.00 1.01
Al R B Metathelypteris sp. 0.00 1.95 24.64 4.01 1.37
W Tk Dryopteris kawakamii Hayata 0.00 9.06 10.06 18.24 14.19
x 3 BEHMAFABREYEMFEIAHR
Table 3 Biomass and standing wood volume of tree layer in every association
BEA l’@Li%i *E?i%i Ei%i ?ﬁﬁ?fiﬁ H
Assoogtion Aboveground biomass Root biomass Total biomass Standing wood volume
(kg/hm?) (kg/hm?) (kg/hm?) (m3/hm?)
1 202.53 x 10° 41.79 x 108 244.32 x 10° 177.13
2 200.26 x 10° 42.18 x 10° 242.44 x 108 201.91
3 268.20 x 10° 58.33 x 10° 326.54 x 10° 295.22
4 254.67 x 10° 57.18 x 10° 311.85 x 10° 249.14
5 355.88 x 10° 70.39 x 10° 426.27 x 10° 385.73
Rifh 56 Fl, ALK, FRARBERRFCH (Lindera 5 7 PFARETARZE HBL,

megaphylla Hemsley) . {e#fk ( Sorbus sp.) . £I%
W} ( Stranvaesia davidiana Decaisne) . A ( Res-
eda sp.) % 7 ANRIFNFERE R A R WL R A, N
J\A M ( Alangium chinense ( Loureiro) Harms) .
S5 ( Ficus heteromorpha Hemsley ) .+ i 3
¥ ( Aucuba himalaica var. dolichophylla W. P.
Fang & T. P. Soong) . 743k %5 1€ ( Stachyurus
himalaicus J. D. Hooker & Thomson ex Bentham)

FE A 1 3 3 A DR DL BE AR 355 b s LR 7 2
AR RaH, TG h 6 M EH. 19
(H<3m); 24(3m<H<5m); 34(5m <
H<10m); 4% (10m < H<15m); 5%
(15m < H<20m); 6% (H = 20m). %kl
¥ BN, AR FR, TERE R X 6 FR LS
PR BRI A, SR ER(E 4) . WARE
MESA R, 20 m A ER R EA —E
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Fig. 4 Height class distribution of main tree species
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Schedule 1 Regression equations used in biomass estimation
F Species Wy W W, Wi
g Acer Wg = 0.0324D"77 W= 0.7882D"7%% W = 0.0545D"6%64 Wg = 0.1819D"7216

MEAR IR Betula

)& Lithocarpus

HE Other species

A Phoebe zhennan

)2 HEA Canopy lianas
AT Woody debris (WD)

Wy = 0.0267 D749
Wg = 0.032D?3%%
Wy = 0.0520%3%

Wg = 0.018902440

Wg = 0.3552D"7643
W = 0.0544D%8%°
Wg = 0.378D"°"7
Ig(W;)= 0.95991g( D?H) —1.3659
In( W;)=-1.423+2.155In( D)

W = 0.0742D°5¢7

W, = 0.0424D'971® Wy = 0.1079D" 953
W, = 0.017D?08% W = 0.0287 D%%%%6
W, = 0.053D"7% Wy = 0.0913D%027

Ig(Wg)= 1.7222Ig( D? H) -4.7629

W, = 0.0231D?0%82 Wg = 0.0281D%%%

. DRMte; HAME,; Wr it EEAMEY e, We AWEEY R, We WM T AW, W BW i, W WIRAREY R,

Wr= We+ We+ W, EWIHEALN kg,

Notes: D is diameter at breast height; H is tree height; Wy, Wy, Wy, W, and Wy are biomass of aboveground, branch, trunk,
leaf, and root, respectively. W; = Wg+ Wg+ W, . Biomass unit kg.

Miz2 IAMREESE

Schedule 2 Equations used in standing wood volume

R #h Species

HRAE Dy (cm)

MV (m?)

1Rl Lauraceae

W& Acer

W Tilia

8K Schima sinensis

fiA Phoebe zhennan

MAE4EIE Dendrobenthamia

# X Cyclobalanopsis glauca
#lJ& Lithocarpus

JmHi¥% Castanopsis platyacantha
HEARJE Betula

HE Other species

Dy = 0.21659313 + 0.96557819D
Dy, = 0.49896250 + 0.96609377D
Dy, = 0.4989625 + 0.96609377D

Dy, = 0.053351778 + 1.0050781D
Dy, =-0.14595262 + 1.0122958D

Dy, = 0.00055668949 + 0.99772667D
Dy, = 0.047611611 + 0.97987013D
Dy, = 0.2833758 + 0.97277021D

Dy, = 0.27415423 + 0.95625085D
Dy, =-0.50029025 + 0.99987831D

V= 0.00005275071 GD% 1.9450324 H0v9388533
V= 0.00005275071 GD% 1.9450324 H0v9388533
V= 0.00005275071 GD% 1.9450324 H0.9388533
V= 0.00005275071 6D5€ 1.9450324 H0.9388533
V= 0.00005275071 6D%\1 9450324 HO,9388533
V= 0.00005275071 6D% 1.9450324 H0.9388533
V= 0.000059599783D%1 8564005 H0.98056206
V= 0000059599783D¢,’e1 8564005 HO.98056206
V= 0.000048346625D,, 8905765 107694
V= 0.000049841911 D;@ 2.0172708 H0.88580889
V= 0.00005275071 6D1 9450324 HO 9388533

TE: DWMate; Dy WEERAE; H MR,
Notes: D is diameter at breast height; D, is diameter measured by caliper; H is tree height.
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