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Abstract: The evergreen and deciduous broad-leaved mixed forest is a typical vegetation type in the central subtropical
region. In order to improve the biodiversity monitoring system of Shennongjia National Park ( candidate area), to
supplement the forest dynamic monitoring network in China, and to further study the mechanism of species diversity
maintenance and forest dynamic of the evergreen and deciduous broad-leaved mixed forest in the middle subtropical zone,
Wuhan Botanical Garden has established a forest dynamic plot of 5 hm®(250 m east-west, 200 m north-south, facing due
north and south). The plot was established in the Shennongjia National Park in Hubei Province in 2023, following the
standards of the Forest Global Earth Observatory ( ForestGEO) and the Chinese Forest Biodiversity Monitoring Network
(CForBio ). Based on the plot survey data, a preliminary study was conducted on the community composition, basic
characteristics, structure, and spatial distribution of woody plants ( bamboo and liana not included) with diameter at breast
height (DBH) = 1 cm in the plot. The results show that there are 18,450 surviving individuals in the plot, belonging to
164 species, 56 families and 101 genera of woody plants. Among them, there are 118 species of deciduous trees and 46
species of evergreen trees. There are 46 common species ( >10 plant/hm”), 80 occasional species (=1, <10 plant/
hm?) , and 38 rare species ( <1 plant/hm’). The plot is a typical evergreen deciduous broad-leaved mixed forest. The
proportion of evergreen and deciduous broad-leaved tree species are 73.90% and 26.10% , and the importance value are 53.
25% and 46.75% , respectively. The flora is dominated by the northern temperate zone (33 genera) , accounting for 32.67%
of the total genera. It also has tropical components, with a total of 30 genera, accounting for 29.70% of the total genera. The
forest layers are distinct, and the community is dominated by Quercus oxyodon (n=5147) , Quercus engleriana (n=1041) ,
Carpinus viminea (n=265) and Fagus hayatae (n=147) , with importance values accounting for 16% , 6% , 1% and 0.
8% of the total, respectively. Their basal area accounts for 15.3% and 9.7% of the total (159.5 m°/hm”), respectively.
Acer olwverianum and Quercus multinervis are dominant species in the understory layer, while Ilex pernyi and Eurya nitida are
dominant species in the shrub layer. In terms of size class distribution, the average breast diameter of individuals in the
dynamic plot is 7.05 ¢cm, and the overall size class shows an inverted " ]J" shape, with individuals with DBH<S5 cm being
dominant (57.1%) with successful regeneration. And the community structure is stable with good species renewal. The 6
dominant species are all clustered distributed, and as the spatial scale increases, the degree of intra-species clustering
decreases, tending towards a random distribution; a large-scale uniform distribution appears after excluding environmental

heterogeneity.
Key Words: biodiversity monitoring; flora; community composition; community structure; point pattern analysis
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FEZAEB RGN IR AR A AR IR B KA (X)) Tz o0, KX R 224, AW £
FEMEF &, HHAL SR R0 A 5] TR 26 1 4 A ) oAb TR SRR BB AR (0 AR 3 v I 4 38 A Sty A< fi it
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( Chinese Forest Biodiversity Monitoring Network, CForBio) R BERRIE > ERRE B DU P [ T 2023 4
FEE TS T 1> 5 hm*(250 mx200 m ) [ 2R 7 i TR S AR IR b o 320RE A BB S8 5 Pl AR AR K
O3 (I ) A= 2R M A 2R 2 X6 o AR AR  285 W I 0 248 ) A i kb T . AR5 LA U A A S
Ll RHZAE L B P R A B A X R R AR R A RIS 1 25 8] 3 A5 4 Ry it AT 4300, U 4 5 B 40
BNAS WA O T PR AR 2 AR

1 #RFFE

1.1 PR ISR AL

Pl A 3 [ H s L -5 2R 3 e B AR L X 5 AT 5 B BRI AR IR 4 IR RIS T R K EL I R B
SEHPEHR 1700 m, $HA4 2700 m B TE BLYE 22, T T DAY Sk ] I bR 320 B A 64 1) 5 4 1 b ol T A
ol i A i v I A TG AT | A0 TR B A2 AR p 2 KU ) T e 4 G A e XU X, B 2 R
it 70% A1 F 15 MEGER 75 AHER s TFEM 220 d 24, AR R K & 700—2700 mm , B 7K dE AT BH I 04 22 X
P M ELA L BEBE AR

‘BT TILREHD ( Guanmenshan, GMS) (31.433636° N, 110.37625°" E) {3 TR A2 52/ e (53 X)) ‘B 17T 1L
Fel DX (BT 1), AR DX ) Hp g« Hp I B8 i 5 b AL ™, <« IV Adia—Sb ™ A8/ X, b rp S Ay 6 2%, 1
AR, AR 12.0°C, 2 A (1 7)) FRR-29C 57 (7 1) B 19.7°C ; K& 1500—
2500 mm, FEEPTE 6—10 H ;K (7 H)95.5% , /MR EE (4 H)71.6% , F AR EEROR ; 158 D) B pR I
J DT REHIEEE (20 mx20 m) JEFIN 8.73—55.63°, Hi[A] SN 22.06—310.49° U1} T -6.40—8.93,

1 Bl (GMS) Shm® it 78 3 1L #0481 42 S8 3 38 o1 B 43 F5 ]
Fig.1 Location of the 5 hm?> Guanmenshan ( GMS) plot in Shennongjia and in Hubei
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em) , FEEAEY(10 em<DBH<30 cm) , K#%£4% (DBH>30 cm) ,
1.3.5  miZ RStk )R

A5 FH B AR e B 6 A O PR R P Y 58 4 2S () BB AR AR ( spatial randomness, CSR) #0 5IA P R Y
(heterogeneous Poisson, HP) 73BT 45 AR 2L R 125 [8] 43 A 4% Jmy , SR H S48 R 1% ( Monte—Caelo ) #4799 1K
BEHLBALL  BOE 25 R R R 50 m, 2D 1 m, 23503158 g (o) fH, Horh, 58 4223 [R] BE AL B (8] 5T I A A 2
Homogeneous Poisson process ) T35 IS E R M)l (14 2 8] A5 56 4 BARM S (), AN SZATAT AR AL Y oA ik B 52
FERFEFE DX 38R PN 45 5 1 B ARE S5 [R] , VR R R BB KA B0 S A7 1 A 85 5 T M I A b 9 2 1) oA 2 5 S B9
FAREAY NI FE A - HEBR 2 8] S o PR 800, A 2 A BB A A | A A 0 Y IR R RUBE I A4 5 S Jo P ) S i, I g
RS2SR A RRAE . 45 SR 10 S RAB RN B/ IME A B S 4% Possion 43 A1 B 4B B 95% 1) A7 X ]
MME A T _E g L b W SR AR 2 0] AR AL ZE AR ) 43 S0 I R 0 SRS o A1 BEAIL 53 A0 R 3
SR

DL AT R 4.2.2 700 Horp s 150 A 4 S 43 AT spatstat” B )P4
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2.1 BEEYIFR AKX R A

BT 5 hm*FEHL 4875 A HE MUK A (DBH = 1 em) 3t 164 Bl S8 T 56 FF 101 J&, Hd i g fh
46 A~ V&R 118 4>, WEEEE , WY 53.25% , 78l 5 46.75% ; WMEKORE | & R A
VMR 224y )R 13634 F1 4816, Fii N 5 1 2.83 135 ; MM v Wi i AR, 5 S b AT A o
4354 64.91m*/hm? [94.59m*/hm? | J5 & M RTEH 1) 1.46 1%,

YRR 2 BB 5 0RH ( Rosaceae ) , £ 7% 19 A9 Fh ; HLk 2 JC 8 F B ( Sapindaceae ) (12 F) 7¢I
(11 F) s BRARERL 24 A (5 EPHEL 42.8% , Wi i 2 10 8 J2 B (Acer) , 15 10 A LU R AR IR F1 2 s
(Prunus) , Y605 8 NYIFh  BaFh I 77 A, BB S 76.2% . AR RIEERIEL Y R BYIX R bR AL
A 56 DRIBYIX R AT 508 10 4S50 Aa AL DI 0 i e 22 (15 B, 26.79%) , ROz i 70 A (11 F
19.64%) ;101 4~ J@ B ARAFE Y ti 13 A0 A B2 B, AR IR AT o 3, 36 33 4N (32.67%) ; A3 504ii (17, 16.
83% ) IRz, PAlFTEITEY 60.71% , 2 Tl PE BT (26.7% ) 5 s PR T 1@ (34.7% ) g 22 T3 4 BT i)
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J&(29.7%) (£ 1),

®1 BTl (GMS) 5 hm’ #i AR AEWRE S HEE
Table 1 Family and genus distribution type for woody plants in the 5 hm?> Guanmenshan (GMS) plot

%' I3 A ZEAL FHEL JEREL
Code Distribution type Number of families Number of genera
1 i) 8 1
2 Z 11 11
3 FA ST Y B s S I ) 9 5
4 [H S ety 1 1
5 e A ey ity ] 1 4
6 A T Z A U A 1 1
7 AT 3 7
AT BRI (4 A A 2—T) 34 30
8 dtiia 15 33
9 R B AL S ] e 4 12
10 [H Ll 2
12 B Rb i 2 G N 2 i 1
14 RIS A 3 17
15 P ERE 6
B 56 101

R PR SR R D0 B35 AR ST AR R L 18450 /1>, 70k 10688 A~ A SCET T Y T A Kt AL A5 57 3%
AR, NI Z BTG , Z2 FEHERT 6 WAt IMAB0R B MAE0Y 50% , 11 30 DR AMAE0R B4
TR 85% , MAEHEE 1000 AR BN NSRRI AL T 77 A2 19 8 55 X ( Quercus oxyodon ) FIELZR
¥ ( Quercus engleriana) LTV FwAJZE W) H%E ( Lindera pulcherrima) VA X HEA JZ 6958 LRI ( Ilex pernyi) ,4 4~
YyFh) Ry w s A ASREE AR E T 46.03% , Hirb 25 KA B R £, A 5147 AN T3 AR R
( Kingsboroughia alba) A<M7:%k( Frangula crenata) Jifi JLBR ( Decaisnea insignis) %5 14 N0 LA 1 AAK,
Hubbell Fl Foster ™ ¥ A AMAEOR T 10 LU AHFIE SCRy 8 DURD 5 8 20 1—10 MR 18
DLAR B ABUNAEAE 1 LUT Rl SCORRA RN, FEHLHE WD 46 Fh 5 WA 80 A A 38 i, 435l i
Pyl SA 28.05% 48.78% \23.17% 5 i A BT 91.62% \7.95% 0.43% . B LR TEDFhER i 48 3, Hovh
R (58 A o UK B WA E A AER D035 Feh i a1 g3 5 1L 78.02%

GMS FEHiN DBH = Tem BB B S W iE AR 159.5 m?/hm? o Herp i e W i ALK T 5 m?/hm?
FII D R KB IMRIOE 2 75 X ELARER AL 5596 ( Cercis glabra) . 557K X ( Fagus hayatae) | 75 5% H-#k
( Carpinus viminea) 2K X ( Quercus multinervis ) #1455 M #E ( Betula luminifera ) , F 15 5 Wi i R 2 F B g
WA FR Y 46.82% , T Wi A AR T2 B FEEA B FLAE G DL 3B T3 T 24 A A S22 (8 (3% 2) , HEAA T
13 By B E A 0.5, Hirp & 55 AN AR BB IR &, 20002 0.16,0.06, iz bRARL Y 4 Xof A 3 Aol

MF-TEAR 2R AT LAt R A ARPRTE T 46 B Be CBRURERE 7 50 0—40 4>, BURETIFR 0—1.6 hm?) Bl
AP TETREL ) 800 T TR/ 5 BBOREAE 5 50 40—80 A~ (1.6—3.2 hm® ) B, 4 ol 400 i BB T RUHE o 224, il 42 4%
R NELE Y FE T BGA S 3.2 hm® 5, BRI TS (K 2) . FEITEGA S 28R 1 — 2P0 (65 M
J7) b BITE 153 B, A R (164) 18 92.73% ; i — A B INFE 7 B0 130 A AR 11 4
FEHLPY 46 A H G, 118 ANVR IR AR LG T W) Fh B 22 (9 95 AR il ) SRR SR D R 7R 5D AR 5 8
W EIAT A6

TEAE s N A ARA Y - T AR R R ZEBURERE I 80 0—100 A (T FR 0—4 hm? ) B, SR FRR Rl AL
it BEAE M TR A 4 DR T SRS T3 100—300 AT (4—12 hm?® ) IF, SRBRU b i 49 4 A8 52 5 Y JRORE T AR
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12 hm’ )5, IH&H TR (F 2) . BEBOARN B0 —20F (313 MEE ) YRl BT 3 142 ) 5 43
YA (149) 11 95.3% , HE— 25 A IMEE T EL A 625 A, R BN 7 4>, A EC T PR B 22 04 7% i # e, 22
FEUHE SR g i 7 4/ RO RE 7 8P B AT SR 2SR

£2 BITL(GMS)5 hm*#ih 15 MLBHFEHE
Table 2 Characteristics of the 15 most dominant woody plants in the 5 hm?> Guanmenshan( GMS) plot

AR MEEE A R

W4 B @ 2 . AT Y Z
Species name Family name Abundance POpl-,l]alIOI’] Bas: : areza/ Importance Life form stratum
ratio/ % (m*/hm*) value
S5 X Quercus oxyodon 53} F Fagaceae 5147 27.89 24.4092 0.1557 E C
ELZR KR Quercus engleriana 553} #} Fagaceae 1041 5.64 15.5161 0.0613 E C
JII#J £ Lindera pulcherrima 1R} Lauraceae 1250 6.76 2.0093 0.0368 E U
Z k% X Quercus multinervis 723 B Fagaceae 727 3.94 6.0864 0.0353 E U
A )L Tlex pernyi X758} Aquifoliaceae 1054 5.71 1.4835 0.0322 E S
PUHEAE Cornus kousa 1285t Cornaceae 544 2.95 4.5948 0.0293 D U
HEATEEA Carpinus viminea HEAR} Betulaceae 265 1.43 7.0458 0.0252 D C
A RS Eurya nitida FAM- B A} Clethraceae 560 3.04 3.1529 0.0242 D U
ﬁigﬁ o ernic TLH AR} Pentaphylacaceae 617 3.34 1.8997 0.0226 E S
;fi iij(fnimfoha FiF} Lauraceae 649 3.52 1.8792 0.0223 E U
AKX Fagus hayatae FE3}- %} Fagaceae 147 0.80 7.4261 0.0219 D C
WAL Cercis glabra WESE AL R} Papilionaceae 44 0.24 8.3211 0.0212 D C
ELLLAERS Torreya fargesii 41 GAZA} Taxaceae 573 3.11 1.0174 0.0209 E U
Z KR EA Carpinus polyneura  HEAB Betulaceae 218 1.18 4.8161 0.0187 D C
FEHE Betula luminifera HEARL Betulaceae 55 0.30 5.8699 0.0171 D C

D. JEMHFf Deciduous species; E: # ¢ Fl Evergreen species; C: F-AJZ Canopy layer; U: WFFAKJZ Understory layer; S: # AJZ Shrub layer

2.2 VRS SR
T RBR ) 5 4 T BT, 2 75 R T L 25 M 3 03 O 165

‘ . s < 150 e
A R R KA SRR o Ff A g s e
JZ(=15 m) EFFARZE (<15 m, =5 m) HEARZ(<5 105 W* e —
m) . FRASRIA 52 AR 43 B, B0 B S 7 MW - ot
SRR 58 A Gt L B s T F G
R

RIZ5M G S4Bl (FE M 33 B, gk 21 B (% 3) . 2
AR B HE A T YRR 28 Sy s R, b 0
T R AR TRAZPESH  NRIREAZ KT X
FRARJZOCHEF A L RIFN AN 4 142 ( Eurya nitida) 99
ARIZEREFN (R 3) o ZFEH, 2 BR)Z A PR RS A 85
Ho)  WATAJZMG LS, H SRR B B AT R
JZ TEARJZE AT X0 E A R e T AR R
SUEHRA AT 10 BOR SRR 7 A T Z PR L EE B L LORR 22 BE Bl

VIRE S IR S AT S AN ST BOCREA T 0BT (181 3)  FEMB N AR A BT S 1R 197 2 DBH 24 7.05 cm,
ARAY R e K2R 123.82 em (SEMHE) (E13) . PL 1 em S X RIEATAR G 53, FE b A AR 19 4R 91
oA B BT A E )7 B (K 3) , DBH =1 em MK K, I BAMARECR RIS A O3S il . AR
YR BER I BRI 2257, b /MBS (DBHS<10 em) \FAEAEH (10 em<DBH<30 cm) K424 (DBH>

1 21 41 61 81 101 121 141
FEJ5 % No. of samples/4f~

2 BT A A AR P 4 Fh R AR i 2% (R 7 B8 =130)
Fig. 2 Species accumulation curve of woody plants in

Guanmenshan plot ( quadrat number=130)
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30 em) FIAMEEST B0 14634 3397 F1 419 4>, 4351 5 BAMAE) 79.3% .18.4% 2.3%

®3 EBITUEGANHESKERESH

Table 3 The quantitative distribution of species in each forest layer in Guanmenshan( GMS) plot

FRAEMZ AT A YAEL 17 /%
Stratum Life form Species number Proportion

C D 43 26.22

E 9 5.49

U D 41 25.00

E 17 10.37

S D 34 20.73

E 20 12.19

ST Total 164 100

D: %M F Deciduous species; E: kM Fll Evergreen species; C: 7 AJZ Canopy layer; U: WEFF/KJZ Understory layer; S: #EAJZ Shrub layer

L 600
o000 0 ELRBE Quercus engleriana
I 23X Quercus oxyodon
4000 400 |7
&
@ 2000 | 200 H
<
£
2
=
'E 0 LEE L ! . 0 | .
e 0 30 60 90 120 10 20 30 40 50
2
g
B S indera pulcherrima i1 || Ilex pernyi
z 300 JIEAE Lind Icherri WLl 11 i
& U ZBkE W Quercus multinervis 150 | B 40K Eurya nitida
=
v
200
100 -
100 - 50
0 = L L 0 | ¥ | | L |
0 20 40 60 5 10 15 20 25

124 Diameter at breast height/cm

3 BB ERERS T E

Fig.3 Distribution map of species diameter class structure in Guanmenshan( GMS) plot

TRARZ RS X ARERA ARG B T R, 78 3 NG A 50 A, YR A R RO S v e /MR )
(1 em<DBH<10 cm) I, 53514 4311 670 1, i R0 MRS 83.8% 1 64.36% , HAXHLH: . WATARZILH
YRR NIRRT X AR R S5 H R R IE S B 2Bt v/ NE AR AR, EA 2 L34 FP A LI AR R 254
PR« B (1E 3) , 46 KR53~ K DBH < 10 em, 405 42 2 0 1E 25341, 92.7% 19 S A S HH 7E DBH <
10 em, LA DBH WE{H #5213, Hod 1 em<DBH <5 em BMARR £ (51.2%) VA 1 MEMEIIZ KT 30em,
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