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Community Composition and Structure of Badagongshan Forest
Dynamic Plot (BDGS) in a Mid-subtropical Mountain Evergreen
and Deciduous Broad-leaved Mixed Forest, Central China
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Wuhan 430074, China; 2. University of the Chinese Academy of Sciences, Beijing 100049, China;
3. Badagongshan National Nature Reserve , Sangzhi, Hunan 416900, China)

Abstract. Mountain evergreen and deciduous broadleaved mixed forests in China are mainly
distributed in the mid-subtropical mid-mountain zones. Mount Badagongshan is located on the
northern end of the Wuling Mountains at the north rim of the mid-subtropical zone, and has a
typical mountain evergreen and deciduous broadleaved mixed forest. To investigate dynamics
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of this forest, biodiversity origin and maintenance mechanisms in East Sichuan and West
Hubei in 2010-2011, the Wuhan Botanical Garden ( CAS) established one 25 hm* (500 m x
500 m) forest dynamic plot of subtropical mountain evergreen and deciduous broadleaved
mixed forest ( BDGS) according to the standards of the Center for Tropical Forest Science
(CTFS).
spatial distribution based data collected from all woody ( bamboo and liana not included)
plants with DBH=1 cm. Our results demonstrated that BDGS was a typical mountain evergreen
and deciduous broadleaved mixed forest, dominated by pantropic distribution families
(24.50% ) and northern temperate distribution genera (24.56% ). There were nine rare and
endangered wood plants. We classified 186556 individuals into 53 families, 114 genera and
238 species (94 evergreen and 144 deciduous). Dominant species were from the families of
Fagaceae, Ericaceae, Lauraceae and Theaceae. There were 38 species with >1000 individuals
(63.16% evergreen). In total, 103 rare species ( < 25 individuals) accounted for 43. 28% of all
the woody plants. The forest strata was divided into a canopy layer dominated by Cyclobalanopsis
multinervis and Fagus lucida, an understory layer dominated by Rhododendron stamineum
and Litsea elongata, and a shrub layer dominated by Eurya brevistyla and Symplocos anomala.
Abundant ( >1000 individuals) and rare species were mainly from the shrub layer. Limited by
growth form, the plot had a fairly small mean DBH (5. 41 cm) and was dominated by small
sized individuals (68.40% ). The size class of five dominant trees was reverse J.

Key words . Evergreen deciduous broad-leaved mixed forest; Vertical structure; Size class;
Spatial distribution; Flora; The Wuling Mountains; Species composition

Here, we present the flora, community composition, structure, size class and

Lyl 20 I 5 YR S ARPE TR 1] F2 224 A A v
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Network ) B2 15 5.2 —,

T REVR AR R TR 8 AR . WAL
. 41 (identities or composition) FIZ AR %
BORLT S EOR AR A AR s R s T A
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A ( Davidia involucrata) . /K3 # ( Tetracentron
1A =¥ ( Bretschneidera sinensis) . %
F# ( Cercidiphyllum japonicum) F1%5: 17K F X
(Fagus lucida) Js A= AR K F- L FTRZ R FEA% 0 X
PO LAGR P se 7K X AR AR D R BIEAlR] | 32 A
BEE R BRSO X R LR A T
PRAP XA R LA X (1)

Ry X g, W EaE . YEBETRE |
WRE . WP, Wk —MAE 1000 m UL, Y
U 3L 211 (1890. 4 m) o A X JE T 1L ML IR
ZRAAE, AEREK T34 2105, 4 mm, fiz ik
2840.1 mm, F&MH 176 d, 24FEMXNEE 90% ,
J& T+ o3 iR X

R IR AE R £ E, R T4 1775 R
48 E KL DR 4 46 ) 3 A Bh 22 K ( Brets-
chneidera sinensis) Z¢ 35 #fr, WifEtidy 3 #h,
AR 16 Fh, Wi 20 FhUET,

AT A E R B N 2R -S04 A vt (F 35
Hrts ) F R R A AR A (G R A (1] SR 5
F), AKE XSRS A b AT e A IR .
H RARMAEE 3 A 7E PR 1000 m DL RG22
K KBRS MR Z B X (R, 25
TTENEIR 1200 ~ 1890 m, 24 (5 K 4R bk A T FHL 1
60% . PLIAHER FBAURS: MoK T XRRE, =
7k X F1 £ k5 X ( Cyclobalanopsis multinervis)
LOCHFRETS , SEm KT X155 H A b b e 34
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ASOO )&() \/\
£ 400} (( C%\fg:( 8
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20.8% ), fREFHUHE 7 3 Fl (Fagaceae) | HEA
#}(Betulaceae) | 11ZE¥ R} (Cornaceae) ., A5
9 MRH(17% ), fRERMUEE 7P} (Rosaceae)
R H-HRL( Saxifragaceae) . J& B9 704 W LA i 4y
HNF(66 4>, 57.90% ), Hrhdbiidiir i (28 4,
24.56% ), LIKENE. $HA)E (Carpinus) | ki
€)@ ( Rhododendron) {35 #vili 73 4 J& 40 4>
(85.09%), Liz#ignfhlg (17 4, 14.91% ) K
M (E ).

M/%f[r'i]_jk

20

Hh R A B A5 7 Bl ( Cyclocarya) | kA
J& ( Davidia) . &5 & ( Emmenopterys) . 5 H8H
J& ( Tapiscia) , 1510 A >4 J& ( Parakmeria) 1A 5k
W& ( Bretschneidera) ., 3N 5341 A B i il fes A
AHEH 9 Fh(F2) 20,
3.2 EBEERWAAER

JNRAIIHEHL N 3 i KA HE ) (DBH=1 cm)
63 R, 114 8. 238 F, FE3HRHO Fh) . ARG IE
FHA ) o RRE2T A o IR0 ) | il

1A (m)
O east

West t

2 AKX 25 hm®#ith ( BDGS) H#i i
Fig. 2 DEM (Digital elevation model) of the 25 hm? BDGS plot

£ 1 K225 hm it (BDGS ) AAEMFIE 4 75 £ 2

Table 1 Family and genus distribution type for woody plants in the 25 hm? BDGS plot
/R SrA A B B E
Code Distribution type No. of families No. of genera
1 ik #4347 Cosmopolitan 9 2
2 77 #ify Pantropic 13 17
3 S T B2 $AAH7 250 (] 7 Tropical Asia & Tropical America disjuncted 7 6
4 IH T F 44 Old world tropics 5 4
5 P T Y = $H JCEE Tropical Asia to Tropical Australasia Oceania 1 3
6 HHE N Z= #esJE Y Tropical Asia to Tropical Africa 1 _
7 Py Tropical Asia 5 10
Pl 411 Total of Tropical (2-7) 26 40
8 JbiR4F North temperate 11 28
9 H AL SR Wy East Asia & North America disjuncted 3 15
10 IH1H #EA Old world temperate - P
14 RV 434 East Asia 3 o1
441t Total of Temperate (8-14) 17 66
15 i E44 Endemic to China 1 6
J3t Total 53 114

* AT IMELXT, 955575 3CHk[16,18 ] 70 Mi X R R 45— 3K

% We selected same coding as the references[ 16,18 ].
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2 JUK2AWL 25 hm*#ith (BDGS) RB#HH B AR A Y
Table 2 Rare and endangered woody plants in the 25 hm? BDGS plot
T4 4 SRS Z R

Species name

Family name

Protection class Threatened degree

41 5 ¥ Taxus wallichiana var. chinensis 2T G k% Taxaceae
1A - Bretschneidera sinensis
StH#t4E Davidia involucrata

KW Tetracentron sinense

FHRB Emmenopterys henryi
SRZRABAYE AR 2= Parakmeria lotungensis
s R Tapiscia sinensis

F3E# Pterostyrax hispidus

2% Stewartia sinensis

stHiR} Davidiaceae

#itiRl Rubiaceae

11258} Theaceae

fh KAl Bretschneideraceae
IKF W F} Tetracentraceae
A22F} Magnoliaceae

B AL Staphyleaceae _
% B3R} Styracaceae

I _
#iA Rare
i Rare
A Rare
W& Vulnerable
A Rare
Wi f& Vulnerable
- Wi Vulnerable

B e — —

FH8 Bl L BRI ) o MEARRE(S Fh) 5 4
e, FEPLHEMFAEZ IR X KRS (R
stamineum) . & F} AR ZE T ( Litsea elongata) . i
H:A% (Eurya brevistyla) . =KX . 4035 X
( Cyclobalanopsis gracilis) . 3 M 1L i1 ( Symplo-
cos anomala) . PUREZE ( Cornus kousa) . KFEHKE
B (C. fargesii) ML £L (R mariesii) ( % %L
TR ENNHES ) o A b P v iR 2 B8 o 4
L3 (144 B, 60.50% ), & & WAl A 94 F
(39.50%) . BAWZT 1AM FrE SCH L
P, BEAEIASRECEE 1 ASLUT A e SO
Bl R M YA ARBCK T 1000 B UL FR 38 A,
DLH 2o 32 (63, 16% ) o Bl = 7 K UCh Bt
RET, HHARFZIKE X #iA R 103 4> (4t
39.81%, %M 60.19%), H¥fPasin) 43.28% ;
HA 1 BRI R A 13 (7 Fpigit, 6 Fhask) .
Ik e OB T RRCHEAE R =57 IR AR 2 KT X)L A
RS OK T K. BT A2, HA 3 F
(LLEAZRE, =R 2P} Cephalotaxaceae Fl#A B
Pinaceae) . 3 J&, 26 tf,

MR L, R A 5 i K X -22 ik i X
AR, BORLEY L SR T A IR SRR, B TR Ak
5 I [ TR SRR B Y, L bR s R R 3
ARAE B A, K XSk I A TR S AR &R
4 (£3),

3.3 BEEHHEMW

FEHL N ARZ T T, 2 AR AR W) 1 v B R A K
ARy R 3 R FEARIRE (=15 m) A
50 Ny (P 37 Fl, WA A3 R, LAY
ZIkF M FsErt KT X IR AR)JZ (5 ~16 m) 404

57 AWy (P 37 T, k20 B, PR Y
KRS FBPIARZ T BEAJZ( <5 m)sidi 131
YR (T 70 B, R gk 61 M), DLE RO
A LB, A AR%EE 5 1000 (A Rl Fi A
PR 1 ADMERRR R 2R AEARZ . R
TR ARG 13 F, @FETRARZE 3 A B
¥A(Pinus taiwanensis) . 24t & % ( Michelia flori-
bunda) F1 X% 1L 61 ( Uimus bergmanniana) , W.7%
ARZE 2 B B2 D848 (R bachil) 1 % bk
(C. walteri) , HAx 8 Fhok AHEAZE . i Wy mi A1
I 20 7 1R Fp Lok | ARGEJZ (11 A, 55.00% ) |
ARG (6 Fi) © BEARJZ IR (3 i) .
3.4 BREHEMEER

FEHL P DBH =1 om (1 K 4 4 9 17 36 4~ 1K
186556 tf, Hr, DBH < 5 cm By ME&HF 127610
¥k (68.40% ), DBH=10 cm Wj{~&7F 25763 £k,
DBH=30 cm 4~{&f5 2616 £ (1.40% ), F
DBH 5 5. 41 cm, &k DBH 5 117. 50 cm (/©4E
Afai Schima parviflora) , #:3 6 B R Fp
(1) 5 FfR R 25 L PR O B, (E R A AT RS LIAEA A
BA(K3),
3.5 MBYHHNZEDHIESE

MWHUSE EE (B 4), 2 3KE XITERE LN 5
AARRT 5], TR LE BT AR XS AR s Se it K X
TEARAC M B A K AL B AR 58 i 4 B S W
B, FEIMMTE I MY, BESCFIE A /3 AR
A, R —E W B R A B AR ZE T AR N
e RO AR s FAE AR E B L LB R T A
XPRAE; WML AERE ML G L A, PR AR R
HNREEA)
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Table 3 Characteristics of the 20 most dominant woody plants in the 25 hm? BGDS plot

; - e v T T L 3 %) *
AR i FrRE P4 e i BEE(%)
Stratum  Life form Famil Species Abundance Basal area Importance Value
Y P (m2/hm?) (V)
= LR i
C E 7ok ZIkTrH , o 11503 5.36 8.08
Fagaceae Cyclobalanopsis multinervis
3L A =K X
c D A SR 2769 3. 84 4.33
Fagaceae Fagus lucida
A2 LA il
c E oA At 7 . y 5322 2.53 3.78
Fagaceae Cyclobalanopsis gracilis
C D HEARE N 2172 1.97 2.42
Betulaceae Carpinus fargesii ’ ’
ILZERF INAEA S
C E Theaceae Schima parviflora 1796 1.86 2.21
C D i A 453 2.19 2.16
Lauraceae Sassafras tzumu
c D 7oAt R . 471 1,90 1,90
Fagaceae Castanea seguinii
C D HeAR e 434 1.64 1.65
Betulaceae Betula insignis ' '
c D 7oA st 703 1.53 1.62
Fagaceae Quercus serrata
C D R TR 805 1.40 1.52
Nyssaceae Nyssa sinensis
FEAS LR KA
v E Ericaceae Rhododendron stamineum 9549 4.36 6.63
u E Fef SAAZT 21035 0.96 6.53
Lauraceae Litsea elongata
u D iz seRt PseE 4446 1.68 2.76
Cornaceae Cornus kousa
V] E LAY Bl y 6775 0. 53 2.31
Symplocaceae Symplocos groffii
U D KRG AR Yrgx mahie 4630 0.93 5 10
Ericaceae Enkianthus serrulatus ' '
KRG AR =R
V] E 2723 1.16 1. 81
Ericaceae Rhododendron fortunei
s E iRt R 16051 0. 81 5.06
Theaceae Eurya brevistyla
N )
S E iRt L 8372 0.58 2.78
Symplocaceae Symplocos anomala
RS IER} WL
D 1 . 2.41
S Ericaceae Rhododendron mariesii 688 0.60
N A
S E LAY BRI 5642 0.37 1.85

Symplocaceae

Symplocos pseudobarberina

Heow ZERET; BEEM(V) = (HIXTZE + X EEmR) x100%/2; M@Wimsgitaf 3 F . Mg, C: ik
2 U WARAZE; S WEARZE; E: ¥4t D: &0t
Notes: Only main trunks were counted for abundance; Importance Value(IV) = (relative abundance +relative basal area) x100%/2;
Trunks, branches and sprouts were all computed for basal area. C. Canopy layer; U. Understory layer; S: Shrub layer;

E. Evergreen; D. Deciduous.

4 it

VA NNIIE S M TS VAT /AT 22
Haf A ) DX R SRR, B B [ i o

JE22 REH AR AR AR 3, 12 G 4
fieZe, S IEAL T AR B iy LK 2 2
1T T AR 3 A DU AT S 43 8 3, LIRS 43 A
Wz, MR, SE I fErh i
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A: £Jlki#% K Cyclobalanopsis multinervis; B
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