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Abstract ; [ Objective ] The objectives of this study were to compare the composition, structure, floristic
characteristics of two forest communities at adjacent successional stages in the central-subtropical China, in order to
enrich information on forest dynamics in subtropical regions, and provide scientific basis for accelerating forest
ecological restoration and biodiversity conservation. [ Method ] By adopting the space-for-time substitution method,
and combining Phytocommunity Studies method, two different forest communities, comprising of 45—-50 years old
Pinus massoniana + Lithocarpus glaber + Loropetalum chinensis conifer-broadleaved mixed forest ( PLL) and 80-90
years old L. glaber + Cleyera japonica + Cyclobalanopsis glauca evergreen broadleaved forest (LAG) were selected to
represent middle succession stage and successional climax stage in the study region, respectively. Three permanent

plots in size of 30 m X 30 m were established along the slope in two types of forest communities. All woody plants
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with diameter at breast height (DBH) larger than 1 ¢cm were mapped, tagged, and identified to species. Community
diversity indices, eigenvalue and similarity coefficient were calculated. [ Result] In both PLL and LAG communities,
the tree species were abundant, a few species appeared to be in absolute dominant, and spatial distribution in the
community were uniform. The species richness and species diversity index were obviously higher in LAG than those in
PLL. The dicotyledonous plants increased substantially in LAG compared with PLL. The differences of community
structure between PLL and LAG reflected in the species composition of trees, especially evergreen broad-leaved
species. The canopy of PLL mainly consisted of trees of Pinaceae and Fagaceae, exhibiting the characteristics of
conifer-broadleaved mixed forest. However the upper layers of LAG forest were more diverse and mainly composed of
various evergreen broad-leaved trees, such as Fagaceae, Lauraceae, Anacardiaceae, Hamamelidaceae, and
Alangiaceae, and exhibiting the characteristics of evergreen broad-leaved forest. The vertical stratification on the
number of tree species and the number of individual trees was structured into two layers. The species of each layer
were more diverse in LAG than in PLL, especially in the (1-5 m) layer and the canopy ( higher than 15 m) layer.
The DBH structure displayed an inverse “J” pattern, and the individuals were mainly concentrated in range from 1 to
8 ¢m of DBH in both PLL and LAG forests. The number of species and the number of individual trees of middle and
large diameter classes were more in LAG than in PLL. In the PLL, P. massoniana was degrading due to the poor
regeneration under forest, meanwhile, L. glaber and L. chinensis became dominating, reflecting succession direction
from PLL to LAG. I the LAG degradation of P. massoniana was obvious, L. glaber and C. glauca became
dominating, and C. lanceolata was relatively stable. The flora of the PLL and the LAG were mainly Pan tropical
distribution of tropical elements, with clear transition from tropics to temperate. There were more tropical families,
genera and species in the LAG than in the PLL. [ Conclusion] There were significant differences in the species
composition and community structure between the PLL and the LAG. The study indicated that vegetation restoration
in subtropical region should follow the succession dynamics of the community. For the P. massoniana conifer-broad
leaved mixed forest at the middle succession stage, we should close hillsides for reforestation to allow its natural
succession or use artificial intervention such as replanting of evergreen broad-leaved tree species, in order to shorten
the duration of restoration, establish reasonable tree species composition and improve stand quality. By using the
LAG as a basis, it was necessary to strengthen the utilization of the Pan-tropical distributed plants, and select
broad-leaved tree species with similar origins and successions as the dominant species in the improvement of
secondary forest or “ conversion conifer forest to broadleaved forest” .

Key words: successional restoration stage; secondary forest; community structure; phytogeographical floristic
composition; central-subtropical; Pinus massoniana + Lithocarpus glaber + Loropetalum chinensis conifer-broadleaved

mixed forest; Lithocarpus glaber + Cleyera japonica + Cyclobalanopsis glauca evergreen broadleaved forest
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Tab.1 Basic characteristics of two communities

e - " oodis " Margalef Shannon-Wiener Simpson Pielou LR EX
SEET T 4 , ,
e MR RE g, B T 158 8 a1 Similarity
Ontlmunl y b B " 1V1bua (individual - pec}zes Margalef Shannon-Wiener Simpson Pielou coefficient
ype m fumber hm™?) fumber index (E) index (H") index (D) index (J) (Is)
PLL 0.27 1673 6 196 27 3.50 1.91 0.76 0.58 0.57
LAG 0.27 1292 4 785 36 4.89 2.29 0. 80 0. 64 .

M2 AL, PLL [ EHEH DBH=1 em 1)
RAFYA 27 F w14 B 24 J& b BT 2
B2 Jm 2 B, T A 12 B 22 )8 25 A, G T
MAEY); LAG 41 36 Ff, S8 21 B 29 J& , b gk 7

Y2 BE2 J® 2 Bl BT M4 YY) 18 B} 26 JE 33 B,
A 1 A, 5 PLLAHLL, LAG BORE J& Bl
YA P S, O BT AR A B



%2 4

Wh 755 . L30T 2 A ZR ARV 2E I B 4 T DX R AR AR 163

F2 BHEPDBH=1cm WHARKEEFNAY

Tab. 2 Tree species of DBH more than 1 cm and life-form composition of tree species of two communities

PLL LAG
i H Item
Bl Family J& Genus F' Species B Family J& Genus Fl Species

HMFHY) Gymnosperm 2 2 2 2 2 2
WM HE5 4 Dicots 12 22 25 18 26 33
BA 74 %) Monocotyledon — — — 1 1 1
Tr AR Ff H 4 Evergreen 6 7 7 8 13
Arbor species 7%} Deciduous 6 9 9 11 11
VE R Fip W &% Evergreen 6 8 9 6 7 7
Shrub species & Deciduous 2 2 2 5 5 5
H LR FP Evergreen species 7 13 16 8 13 19
P& - Fft Deciduous species 7 11 11 13 16 17
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Yo LAG Fe KRR EE T PLL, HT# A 24, o5 B A
) 66.67% ,J5#H A 16 Fi, i 59.26% ,LAG ¢ PLL
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ARy (BTN 4R 55, 2013) . MR 3 W RLFE H,2 Fh
FEv& A A5 0 319 J2 A8 B (Pinaceae ) | 5% 3 #}
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B 222 /NG, Ty g W TED AR /DN, AR X 8 3 E AN,
i S =/ T A SR SN AP T O S SN i 1
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FHERTERT 10 25 1583k FF 2B LRk A
S NES 2,3,6 F109 £ ETFEISE 1,2,3 F16 i, #H
FAEHT 10 4 7B RE ARIERA AR R
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B2 0 KA, A 25 v, | 2 A Js T
10, g TR ACJZ 1A B T A K (R 11 2T ( Rhododendron
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( Symplocos EANNR = AN TR T I A N
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W JE Ir K JE WA B Fh, 2 K ( Cunninghamia

sumuntia ) .
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lanceolata ) . & BB #. ® B & ( Choerospondias
axillaris) FE K ( Sassafras tzumu) i Fx K J2 £F = Fh g
CLIR CMRBOR 2, AN 000 B8 A vy L (H 2 g /MR 9,
e DT T AR /N, R Xt 3 B AR, 5 A 25 42 ( Eurya
muricata) VU JI| L ( Symplocos setchuensis) F1 H 7=
#L3E ( Elacocarpus japonicus) [5] AR Z M #Fp
PLL LAG %8 J5 T1i 10 1 Ff 1 2l 2 A 53
ik 88. 89 FI 77. 14,2 FhfE & 0L H M AE 7 — S 1)

25, PLL HE{H & T AT 10 BAh7E LAG HIH B 3
Fift, LT FE AR B4 B o DR TG AR L R R TR R
PLL 5 S{H AT 3 289 SR FA TR A, 75 LAG Bk
ol HEEAE G A, T AN TR AR A R R R, H
MeART ALERT 10 2 (F 4) . RIS REM AL
LAG f I 3 W1 58 06k 555 , # & ) I 7 R B T 17 A A
(7 XA 2548 LB B A KRS ) 3% & PLL 3 Er
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Tab. 3 Family eigenvalues of two communities

ey " wavge we RPR e e AR
Community Family Species A ADAensity/ , breast height/ Relative Rﬁelative 'Relalive Important
type number (individual -hm™") (m®-hm™2) frequency( RF)  density(RD) dominance( RM) value(1IV)

AR} Pinaceae 1 2 459 20.016 15.17 39.69 81. 15 45.34

73} Bl Fagaceae 4 1663 2.479 11.24 26. 84 10. 05 16. 04

11 25 #} Theaceae 4 496 0. 448 19. 66 8.01 1.82 9.83

FHE IR} Ericaceae 4 500 0.286 20.22 8.07 1.16 9.82

42 #5%} Hamamelidaceae 2 726 0.886 12.36 11.72 3.59 9.22

I #LE} Symplocaceae 1 156 0.152 0.56 2.51 0.62 3.66

¥ B} Taxodiaceae 1 70 0.276 7.87 1. 14 1.12 1. 69

PLL  P§% F} Rubiaceae 1 48 0.016 3.37 0.78 0.07 1.40

1% F} Lauraceae 3 30 0. 067 1. 69 0.48 0.27 0.81

X H B Aquifoliaceae 2 15 0. 006 1. 69 0.24 0.02 0. 65

fli#l Ebenaceae 1 11 0.012 1. 69 0.18 0.05 0. 64

SR} Leguminosae 1 7 0. 005 1.12 0.12 0.02 0.42

Kik Bl Euphorbiaceae 1 11 0.013 0.56 0.18 0.05 0.26

Bk 4 Al Myrtaceae 1 4 0. 002 0.56 0. 06 0.01 0.21

/N Subtotal 27 6 196 24. 664 100. 00 100. 00 100. 00 100. 00

5% 3} Fl Fagaceae 4 2 041 12.794 17.90 42. 65 50. 60 37.05

1125 F} Theaceae 2 1 144 1.619 13.23 23.92 6. 40 14.52

I #LE} Symplocaceae 4 248 0.275 13.23 5.19 1.09 6.50

¥ Bl Taxodiaceae 1 274 1.931 5.06 5.73 7.64 6. 14

PAFL Pinaceae 1 259 1.598 5.45 5.42 6.32 5.73

1R} Lauraceae 3 70 2.618 4.67 1.47 10. 35 5.50

B Anacardiaceae 1 74 2.501 3.50 1.55 9.89 4.98

IR} Elaeocarpaceae 1 111 0. 402 6.23 2.32 1.59 3.38

4 25 B} Hamamelidaceae 2 89 0. 475 5.06 1.86 1.88 2.93

J\NF B} Alangiaceae 1 78 0.491 4.28 1.63 1.94 2.62

FESERL Ericaceae 2 89 0. 039 5.06 1.86 0.15 2.36

LAG B Moraceae 1 104 0.033 3.89 2.17 0.13 2.06

£ B Aquifoliaceae 4 74 0.079 4.28 1.55 0.31 2.05

ARAFL Gramineae 1 33 0.373 0.78 0.70 1. 47 0.98

Ly BB} Verbenaceae 1 30 0. 005 1.95 0.62 0.02 0. 86

P E Rl Rubiaceae 1 22 0. 003 1.56 0.46 0.01 0. 68

fili#l Ebenaceae 2 15 0. 024 1.17 0.31 0. 09 0.52

Kk Fl Euphorbiaceae 1 11 0. 008 1.17 0.23 0.03 0.48

B4 Bl Myrtaceae 1 7 0. 001 0.78 0.15 0. 00 0.31

Bl Rosaceae 1 7 0.015 0.39 0.15 0. 06 0.20

B} Leguminosae 1 4 0. 002 0.39 0. 08 0.01 0.16

/N Subtotal 36 4 785 25.286 100. 00 100. 00 100. 00 100. 00
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Tab. 4 Species eigenvalues of top 10 important value of two communities

e " 1 WREWER - m masr REM
Community Species ' 'D'ensily/ . breast height / 'Relalive Relative ‘ Important
type (individual +hm™") ( 2o hm 2 ) dominance ( RM) frequency (RF) value (1V)

LN Pinus massoniana 2 459 20.016 81.15 15. 17 45.34

# Lithocarpus glaber 1 581 2.440 9. 89 6.18 13.87

WA Loropetalum chinensis 685 0. 551 2.24 8.99 7.43

e 111 2T Rhododendron pulchrum 178 0.116 0.47 8.99 4. 11

ER K Camellia cuspidate 189 0. 145 0.59 8.43 4.02

LB Symplocos sumuntia 156 0.152 0. 62 7.87 3. 66

PLL 213k W Cleyera japonica 222 0.251 1.02 5.06 3.22

i# 1L 2. Rhododendron mariesii 167 0. 075 0.30 5.62 2.87

B4 Vaccinium bracteatum 144 0. 085 0.35 5.06 2.58

WA Liquidambar formosana 41 0.334 1.36 3.37 1.79

/N Total of above 5822 24. 166 97.99 74.74 88. 89

HAth Other 374 0. 498 2.01 25.26 11. 11

/Nt Subtotal 6 196 24. 664 100 100 100

] Lithocarpus glaber 1 844 7.131 28.20 10. 51 25.75

ZI3R W Cleyera japonica 900 1. 463 5.79 8.56 11.05

FH I Cyclobalanopsis glauca 170 4.672 18.48 4.67 8.90

¥ Cunninghamia lanceolata 274 1.931 7. 64 5.06 6. 14

BN Pinus massoniana 259 1.598 6.32 5.45 5.73

LAG 4 R Choerospondias axillaris 74 2.501 9. 89 3.50 4.98

LK Sassafras tzumu 44 2.269 8.97 3. 11 4.34

#2544 Eurya muricata 244 0. 156 0.62 4.67 3.47

P I 1L 8L Symplocos setchuensis 144 0. 150 0.59 6.61 3.41

H A K3 Elacocarpus japonicus 111 0. 402 1.59 6.23 3.38

HAth Other 718 3.013 11.92 41.63 22.86

/Nt Subtotal 41785 25.286 100 100 100

i A b 2 T 7 A B8 S B Y R S e, R
22 T i AR T S TP B (DT R A, 20085 B
1845, 2013) o ANAE 1 ASFEDT 1 BE AR S B A7 B, A8
2ARETT LA B (B 2 A4y B b oy o UL ARR (R e 5
2008) . PLL % WLFh A 19 4, & SR iy 70.37% ,
Jif 5 R 1T AR 24563 m” - hm (b g R D8 IED R A1)
99.59% M A Fh A 8 A4, S ALY 29. 63%, i &
Wi AL 0. 101 m”-hm ™ {UF 1 R IOHR A Rl A 3
. IR ( Syzygium buxifolium ) | T 3E ( Castanea
mollissima) Fl 435 (llex chinensis) , LAG % ULFh A&
30 4, fi Y 83.33% , Jifg = I i AL AL 25. 240
m’ - hm ™, 5 B T AR 99. 82% , i A Bl A 6
AL b B R 16, 67% , i i W T AR A A 0. 046
m’hm ™ A 1 BRI R A FIA 3 Bl BT (Mlex
buergeri) 548 ( Dalbergia hupeana ) FHE M2 35 (Ilex
ficoidea) . T UL, PLL LAG 713 WL Fh o 46 6 £ 35
PLL i A F g 2 T LAG , A 855 5 B o
3.2 BELAM 1) BESH MK LA LUEN,
PLL LAG B} B0t X [ ey B2 218 52 46 KOk 20T
W&, H LAG Bl Fh it #558 PLL 6, #3512 sk T

1~5m FIMEZ(=15 m) TR,

M 1,2 FER 5 AT, 4 A B A B TR
BILLH g R8RS, =15 m MO )2 PLL A7
3BE3 M 44 bk, 2 E TR, FE NS EM,LAG
A9 FE 12 Fh 57 Bk, H w6 Fv K 33 Bk BR B R .
ARSI EE W X%, 10~15 m &5 g, PLL
A TF 8185 bk, 2 AW HIA MU LSRN A
F A MR, LAG A 10 B 14 F 168 £k, LA
WA R E A D BEIEMN IR, N F X AR
123, D A A ARB R A BT . 5~
10 m = EGerh  PLL A3 12 B 21 Fj 847 £k, LUH 4697
AKAFE,HLEETTAME S, DR 5
HEE 2 2 (10~ 15 m) Bl 8% fm, LAG £ 15 £} 22
il 269 #k, LLE S AR 3,07 H XA LLEE 2 2
(10~15 m) BY S 34 fin , 177 2 B W B0 T B Sk B, A2
ARERAEA KR, 1~5 m BOF)ZE,PLL 12 £} 24
filt 596 tk, H Lk TF A 2505 40% ~50% , B Ry A #
HHHE 3 2 (10~15 m) B & T B, e 0 02 5 R P 5K
ALK 3 21 16.28% , T Mt A i BH W 34 fn
LAG A 20 Bl 29 Fl 796 Bk, # 4% Fv A FIH S AR (5
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90% ALAT /b it & i I AR F v i HE R BT X B
28 3 )2 (10~ 15 m) B W 39 m, H /e 8 b b 48 %F
AIOLH . HeAh, 2% B b, 2 R I Y 7% I I KA
R A Y AL T A A A, PLL 32 247 B2 OR (B
A B B S B B b, LAG EE AT Bk
(Quercus fabri) (#AR W FF . B /\ AW (Alangium
kurzii ) F PRAC A B v HE S A7 W] B2 4k
AT 1~10 m JZYrb, 2 Fhe v 9 A KR W] 58,
R 2 SRR AR ORI B2 TR R,
FE A MR R E MR E T

( Gardenia jasminoides) 1 5 1R T 45, 7 K 2 L
ML, M HE R FECF WL 2. B R ( Ficus
heteromorpha ) (W 111 2T 1 K 22 T ( Litsea pungens) %,
FUEARZ R, 5 BRI BEE & g, 2
TR v B b 2L B, G 34 P o B 2 A2 6, PLL
2o vl A o T 4 22, 5 A ) Rk PR R 1
B PLL D BANL S B B, (AR 2 i XL, | T
HFIRA; LAG DAL iR o Y g, Al A X & T
R RURRRE A2 AR B B R o

25 - 357 oy = 634987072
yl_-\u:25‘8264) 28 Vi , 60292262
R=0958 4 30F r=0.
g 2f 5
‘,.g g 251
g 15f 2 5k
) 8% . Yy a0=39.266e7031
g 8 T 2
& 1ok & 15F ~\“-f’?-0,9698
=/ B 0l ’
= = 10
5 L
5 -
0 0
1-5 5-10 10-15 =15
% Height class/m
C——PLL e | AG PLLYB#( PLL Index -------- LAG# % LAG Index
PL 2 Pl v 4 e BE OB i 2 A
Fig.1 Composition of family and species at different height classes of two communities
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Tab. 5 Individuals number of the main forest canopy at different height classes of two communities

Individuals composition of life-forms at different height classes of two communities

BEY£ 25 Community type i Species 1-5m 5-10 m 10-15 m =15m

L KN Pinus massoniana 63 387 172 41

PLL ¥ K Cunninghamia lanceolata 10 7 1 1
# Lithocarpus glaber 109 316 2 0
W A Loropetalum chinensis 122 61 2
[ Lithocarpus glaber 296 120 70 10

LAG H Xl Cyclobalanopsis glauca 44 13 11 2
KN Pinus massoniana 1 1 30 14
F2AK Cunninghamia lanceolata 21 29 19 5
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2) Bgsiky  MWIE 3 Al LA Y, Bl A AR
Jn,2 RS DBH =1 em AR RRECE T8 B B R
B, B0« )7 AUy A, LAG Fh 28 4k e PLL BA &, 1
PLL #RECW 2L L LAG B &5 [W] — 42 9%, LAG 4L
T PLLRRBIEAE 8~28 em 129, F W 2 Fh B V%
SVl B LG R SR R A, BB AR R K,
v R 02

Wi 3 a7 %0, PLL 1 DBH<8 em [ Fh %K 27,
BRECH 1276, 43 51 b7 8 R 8RB Bk 0 100% Al
76.27% ,ifii LAG 45 32 F,1 030 £, 4 5 i 88.89%
M1 79.72% ; PLL ¥ DBH =20 cm [P 5 H 2, Bk %L

35r

v Viag=45.947e 03
0 N R=08321
5 Y
§ 25+
S 20t
2}
3
a 15
w2
% T Vpuy, =34 4770
) R*=0.956 4

4 8 12 16 20 24 28 32 36 40

C—PLL o] AG

BRI Individual number

PLL#5% PLL Index

K17, o B SRR R SRR B 7. 40% A1 1. 02%
LAG 45 11 Ff,60 ¥k, 451 & 30. 56% il 4. 64% ; PLL
H1 DBH 2y 1 ~4 cm #RER 768 Bk, i &4k B
45.91% , H v I B2 Al | ] Fl M K 43 ) Ry 53,228 FiI
161 B, 73 0 i iZ A2 2 bR EHY 6. 90% , 29. 69% FiI
20.96% ,ifii LAG 4 763 ¥k, 5 59.06% , H: o ] #5
315 Bk, AR R SR 41.28%, L5 LR,
PLL LAG [P BRECEZAEPAE 1~8 em BH 7 H

ORI BT, PLL MK R BT M ACHE 3490 5275 T 15 2
P, I A 4 v 32 9 0 2D EE I Ok, LAG AR A 4l
5 BT
10001\ y  =33232e0%
R*=0.9789

800 -

600 -

400 H

el )’LAG:I 111.5¢70661x

R*=0.954 1
U [ w2

4 8§ 12 16 20 24 28 32 36 40
M#&Z% DBH class/cm

........ LAG## LAG Index
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Fig.3 DBH class distribution of plant species numbers and individual number of two communities

3.3 BEALE AR E RS HE 6 WA,
PLL LAG v, Bl (% b B AL 5 43 545 5 A 6 443 Ah
B, PLL 71, 43% W R} R UG B4y, = DLz
PGB R 22, A0 10 ST SCHGH IR 43 B 0
60% 5 WA A0 N 7. 14% , ) SO 4 A AL
21.43% ., LAG 1 66.67% By R Jg I~ AT 143, H
t Lz A A B R 2 (5 AR 14 ) SCERGAR LAy
BHY 50%) , tH B 50 A o5 19.05% , ) SCilHE 43 A 7
A7 14.29% , 2 FEEVE WA T E SR A o A 1, 45
Y, PLL (LAG (8} AT SCIVHE B 43 10972 341 43
A By 2, H A B0 AR 1) A a3 1 M 5, ML PLL
] LAG J80R , #afy oA 28U b 55 40 A U BG n, Yl 43
i BUARAR

Ja& ) bl 3 A A X B 4% — 28 LAG 5 11 A4y
A B, L PLL 22 2 A~ 43 A B (AT 43 A 78 0 o ] - 3
LR FE 4> AT L) . PLL tf 45.83% (1) J& |~ X s
A3 A 50% 1) J@ A T SCIR AR AY, 43 B LA IZ 3 4
A AL (7 A 11 AT SRR B 1 54.55% ) AN
ARV 2 b 55 W [ BB 40 A 8 (48 12 AT SCIR A
BT IR 41.67%) J& 2, o4 o of B R A 43 A A
(d 4. 17%) ARSI, LAG )™ G AL

43 (55.17% ) AT~ SCH A B 43 (41.38%) Y947 58
FL A, 7 LAYZ 30 4 A AL (5 43 16 AT kA
AT B 62.50% )k F, J5 & LLAG IR 2 A AR
Z b € W ) BT 43 A A0 (X5 AR 12 AT SCIRAH BE
SYIE I 33.33% ) S L, H AR T E R 4 A B (b
3.45%) AWM R MHA (R 6), 25 LR 1ER
7K 1, 2 FhEEVAE LA SCHRGHT I 4 R ST
A3 R 3 AL EAT B A FACHS 1) I U M T, B
VR TR, AT o0 A AL @ S B 38 n | RS 4 A
F b [ AT A A RS (H )R R

M 6 0] LA 1, PLL B F 7 LB R 4
(44.44% ) F1 T SCIR A A3 (51.85% ) Y947 8 1
), ir 2 LAz B 43 A (7 A 12 A4S ) SCRGHT AR
SyFhAY 58.33%) N 5 #F LLALIR AT o A (2
14 A SO A3 B Y 35, 719% ) FiZR S 22 b 56 Wi
] 0B 43 A B (o A 14 A4S T SO A R 4 Rl Y
35.71%) y F, H 4 b B R A 5 i B (4
3.70%) , BAT 43 A 8, LAG v 63. 89% () Fl Ky
7S B DhIZ B A A T (5 A 23 AN )
Py B4 B 73.91% ) SRy 3, AR R ) SO A B4
(M 33.33%) fih E AR A - A AL (7 2.78%) , KA
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Tab.6 Areal-types of family, genus, and species of two communities

S A Areal PLL LAG
I Areal-type
- P Bl Family J& Genus F Species Bl Family J& Genus i Species
1.1 %434 Cosmopolitan 1(7.14%) 4 (19.05%)
297 #7434 Pantropic 6 (42.86%) 6 (25.00%) 7 (25.92%) 7 (33.33%) 10(34.48% ) 17 (47.22%)
3 T B 3 N (] 1T 5 A Tropical Asia &
M S 2 ARl % OH R I 53 A7 Tropical Asia 2 (14.26%) 2 (8.33%) 1(3.70%) 4 (19.05%) 2 (6.90%) 2 (5.56%)
tropical America disjuncted
4. 1H tH B G 434 01d world tropics 1(4.17%) 1 (3.70%) 1(4.76%) 2 (6.90%) 2 (5.56%)
g TS B S S Tal e 4 Tropical Asia &
5 ‘..\'ﬁﬁﬂwllimt?ﬁﬁﬁm 6] 187 43 4ii Tropical Asia & 1(3.45%) 1 (2.78%)
tropical Australasia
B S 25 B Y 4
6 ﬂ;ﬂﬁdll Z g A 4> A Tropical Asia to tropical 2 (14.26%) 2 (9.52%)
Africa disjuncted
T A TG 43 A5 Tropical Asia 2 (8.33%) 3 (11.11%) 1(3.45%) 1 (2.78%)
8.4L 14 43 A North temperate 3 (21.43%) 3 (12.50%) 5 (18.52%) 3 (14.29%) 4 (13.79%) 4 (11.11%)
_ SHL L N1 e / :
78‘ 4jhmm_ﬂfﬁmml%ﬁﬁﬁ North Temperate & South 2(8.33%) 2 (7.41%) 1(3.45%) 1 (2.78%)
Temperate disjuncted
S RN East Asi h
O W It X W F i 5 A7 East Asia & Nor 5 (20.83%) 5 (18.52%) 4(13.79%) 4 (11.11%)
America disjuncted
14,25 0 43 A Fast Asia 2(8.33%) 2 (7.41%) 2 (6.90%) 2 (5.56%)
14SH. v [H -2 S Fi ffE /3 4 Sino-Himalaya, SH 1(3.45%) 1 (2.78%)
15. 7 454 43 i Endemic to China 1(4.17%) 1 (3.70%) 1(3.45%) 1(2.78%)
3 Total 14(100%) 24 (100%) 27 (100%) 21 (100%) 29 (100%) 36 (100%)
4 i ZH AR RE LS M I AF AR R 22 5+ o N PLL F] LAG,
wie

WEoE R B, BV R ) 2 5 1 1% T B B A
KOHEA LS, 2002; EREPESE, 2006) , (HULA O
FER I, BEAE BEVE R, th TR Z RPN O, A
RS TR B/ 5 BT B, S T R ) 2 BIL R X
YRR R YR SRR B0 3l 22 B 32 BRI Al A
TP RE ) B85 1 W) R RE 5 A AE, W) B 22 R R 1S
(Wright, 2002) , Z&WF55H , M\ PLL &3] LAG, i
TARTE R, AR PR 2O IR RIS, A AT B R
FfAR] (2T O AT A8 4 v AR A AT A, R B
M5 5% A R B DI A o bR RO R e, D O Ok (3R
4). I, 5 PLL AHLL ,LAG 1 o ZFEMERE B0 K,
PREC /D, B IR, M, LAG ¥ Shannon-Wiener
T8 BN Pielou 45 B0 T A6 7 Hy P A 28 6 4 ] itk
(H AE, 2004) , 5[F 4 E#HILRE W -1 lE
2y ] bR (8 B, 20025 W IEAE 4, 2003 ) A1 24 I
T L R AR (32 0 BE A, 1983) £ A I #
Y Gk T R R 22 A A B 5 B T T T R Y
PR, 1997)

T Vi T8 2 LA 9 45 4 728 A0 O 2 B AE , T HL
TR A M i Ak (2D B, 1998) o BEE HE
TR M S S A Y 78 A T SR BLATE IR K 2 R R 2R
b (GR4a KA, 2011) o ABFFE T, PLL LAG ¥ fif

TEIE AL JE Mk o ZREIER B A BT,
SR N AL AR R C e L e N )
FSE I 1R 2 JE A 6 Ff, HE A MG 0 3 BE 2 B
1 7of, 2 T3 5 A o 20 Y 22 S 2 B0 TR R b 41
JRHY 25 5 Tl 2 2 B AR OR W Bl PLL H B
J& TRT 10 (945 Bl HE 32 2 R S A A LR
ZL9R EC AR A F D ey b T AR EE AL (3R 3,4)
TERE T TP o5 A T B M L, 5 A v B OR R K R T
CINIOE & SN ITEANGE Y S 1 AR RS R R 3
JE HEEAE AR H R AR TEARGE TR M 7
FRAR IR, X v R R & B 2w A K. M PLL 3
LAG , B Bl 38 o, 107 6 bk s 2, R T 22, 88%, {5
) s DR TR LB B T 2. 52% 3 Pl AR b T LA i A
A A A3 BV R . i T PLL ART 2 i 4 2
R PR R RO, (H R AR A AR L AR s T
LAG RAR AR LL BN, /A2 Ak LE 1A X Dk
A NY OF IR A B NS € 2 iy i
MU IR O, Moo 41 v A 2 ) S M R R,
JFE P FIAR A S5 2 0l LTt 5 TR o Y o 38 3 1 K
AT ZLIR EE | LB FT X] A5E 1 1T 50 IE 1 o &
el R Al AN W E A 2 ] I o 28 338 22, A W 1)
LR AN TE  FEAEMIEL JZ o D05, B b 20 L 454 S A
AL, MTETR I A5 AR 5, N PLL 3
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LAG , FR A J2 4 3 Fp N DL FA B} 55 R i L 52 31 B 4T
F AR S 5 S BN X)Ll 2E R AT R LR S 24
e, R AR 5 2% i) AR Sy o 4 i I T R T
LAl AN S o N N R VA W = - = o B R L
LAG 8 & i B Fi i) B0 AR X B 3 3 Y
7T PLL; DBH<1 cm [ KAHL Y, PLL F 4 4%
BT LAG, H XS B4, BAMY X &R
&, PLL 2| LAG , BL &3 0 iz #0543 A L i 5L 43
A FUSE 0, IR o AT RUANAR | T8 3R ORI $GE o A
TG EAG) S8 0 s 43 A R v R A A BN AR
EIL LU AT R, b S 3 FA 3 A 80 8L LU A5 35 T
A o A B R L e (R 06) . R W] PLL B B fa
B REIR OB T H SRR AR 2 R Z R R IE
] LAG 3%, HifE A K 4 d i Ak (LAG) By BL i, K
NEH A BRI AR E o LA AR RIS I 4
R = W AR A BT 9 (2 FRAE, 1999) |
FE A TV R VR S PR 1 e o AR (A4 0 R 45, 2000)
AR B, T WG H SR I AR LT AR
F, HUOh BT ALY, B R B A R 2R A
(BRTAE, 2006) o B, Bl 25 5 95 38 8, BLF i RS9
B o 58

TV T b R b PG SR ) AR S BORE I A
JL A AR 1) 5 3 AR Ak (TR RIS, 2000) o A% e I A2
O3 A 2 VA 45 R 1) 2 BEARAE T 10 A VR 45 TP
HEFaR R RES%, 2009) AT, BE &
BEHE N PLL Al LAG B Bl 85 42 45 50 R 80T B, 75
MF 1~10 m 2, PLL LAG #5505 51 o5 BF Vi 5 0k 5L
() 86. 25% 1 82. 24% , 3= W 2 Fh I PRH T BT R 4T,
[ B 5 4 5 B0, (SUA 30 43 A 8l 1 20 04~ K BB Ak bR
TR HAE, B LAG &2 R FhE PLL F 5,
LAG B 450 Z ) bt PLL BB 2, PLL LAG
D R B AR G o A B AR R SR VE A5
FEHRI <8 cm B/NFARFFELA L. PLL AKH 5
FERA BRI B R [, S 00 AR AR AE AR Al R Bk
ACERTR PN T LN RS R Y N
TR B T LAG AR AT 35 XA 3B &, 52 B
Hh OB A 9 AR BT AR A . WS R A AR A
WA L Fr g H DR b AR S R g8 ATHE R A F
Bk i) AR 22 R) Y TR] B R S K B A 30 ~ 50
AR, EET M (EREE, 2011) , AP, BA
PLL [ i 1 8 2% F% AR WA AT 48 L LAG 2> 6 Fifr, {0
PLL Al LAG HYAHL R ¥ (1) 35 0.57, A 14 M F}
18 AFPAHIE %% T 5 LAG AHIE 09 =B Fh, b
& T RPN AE AR R Rk R AR A o 3
38 22 A0 1) MRS AD T , DT B B B b, LG, 7

b PR A AR 3 R, R AL T R TR S AR B B
AR, SR AR 7 TORE s S LA, TR MBS L A AL
LA AR T w0 Y N T B A R
(1432 BT T A B 2o e Pt S o 24 S A ST ) 7 ST
FH VR S5 R SR AR Ui, 5 LAG ML, 1
RS TR A PRI T I B R e R R 58 3 A
A RURRL ) B R R 2 40 S TR 7 A AL 1 4 Ao £
DA SRl 2 A I A e ) bR R R A

HT T R B8 4% 1 5 23 28 A MR 400 24 Ak 2 oL 1P )
ZEs MUY REE R E W 20, T VS B R
ol 2 G S HE Ml BB T A AR R v DX AR o L R
AR AR G CROK B, 2001) o AR, 2 Bl
VERE B R LU o 2 i o A B O L B
08 1Ay RS 1] LY 9 A R EL A AR A ) X
AW i PERFAE , 2 — A R KR SR T
Fhy AT 1) T I 8 A R R D T, 55 R K B 2 (1995)
AIBIETE 45 R A — 2, Al BEJE T 0T 9T Ak T KBl
R r AR M DX KBRS IR AT R T R A
KoM+, =4 W . PLLLAG J7 X
Hali oA R O RE s o 10,8 F19 AT
SRV 0 A B IEA (RE s B35 o 3,10 F109 A,
F W] 2 R v AR DX 2R 2 B0 A R ORI AR
HA—EARRIE

5 &g

Bt 5 B G N, PLL  LAG (9 B P 450 2 46 5L
PRI T, i RO PR B B A G o A B B DT R b
R RAF R S siR 205 PLL A LAG g9 R s |
Tob 259 LR 73 (932 Rt o A5 O T B BRI
FAHT (o]l ol A 2o 0 O, AR ) XA 2 A B A
A PR A AT — E AR L o

PLL 1 LAG il 2 i 1) 22 57 5 28I T 77 AR A
ol ) R R i TR OR B AP . B AR ARAET
PLL il LAG {4 o 885 2o 72 v, A b b 500 i,
3% RE T W, v W TR ARURE I, T TS R RAR SR A
A WA 2 B O A TR RE L RIS, Al 4y
A R F R o LAG {34 AR T 53T K 4F , 4 4
AR AE o PRI, S 4R i XA B A2 ol e v,
A A 5 VR B A HLAERE X AL T R A R B
AORETS , PTeFEE I A ARE I A AR B RS BN T,
FIMFLIZ RT3 A1 T R S ] IR Rl 440 R 1 52 R 1]
ST BRI A A o AR RSO A AR B Bk
W " kR, L LAG S92 B, R i 2 By 0 A U AR
W ) R0 T, 30 4 A 05 RN A8 A AR ) R I A AR Sy s
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