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(3.778 m £0.222 m) AR (2.857 m) KA (2.013 m=0.117 m) KPS ELERMR . (4) HHiAK, AR#E B K
WEETH RS AR EREE RN SRR BRI RETEER N,

KR ; KM BE (Monimopetalum chinense) ; 3 Aig IR ; THE4ER; BIRREE; BRHE
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Spatial Distribution of Monimopetalum chinense populations in different forest
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Abstract; Monimopetalum chinense, an endemic species in China, is a semi-evergreen woody liana species with a small
geographic distribution. Now it has been listed as one of the Chinese national second protective wild plants. This study was
carried out in Zongli County of Anhui Province, Guniujiang Nature Reserve of Anhui Province, Jing’an County of Jiangxi
Province and Tongshan County of Hubei Province. To describe the distribution pattern and influence factors of its
populations, 13 plots were investigated using the method of box-counting dimension. The results were as the following: (1)
Fractal properties of M. chinense populations were significantly different among the different communities, and those in the
same communities were also different, but not remarkable. The analysis showed that its ecological status in the forests and
the habitat heterogeneity might be the mine reasons. (2) The ranking order of spatial occupation degree was as the
following: Cunninghamia lanceolata forest (1.911 +£0.025) > Spinney forest (1.806 +0.079) > Pinus massoniana
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B —BOI N TR B— AR, PRI 12 om 224 BRARE T NSFRE, ERFER
BRIV, EARRME, EEA LR (Lysimachia christinae) \JARBBR ( Pteris multifida) F1LZE 4 (Liriope
spicata) S, N T EERZEFLREER BT,

d =AMk FESMA T RBIRERG EARHHER B3 b, R AR TG KB MRKAEN, HRAFTFA
BRI VLB AR L, B ILHIM (Lindera glauca) \Fi¥F (Lithocarpus glabra) % , JEAR B W KX , B EMW
#3 (Quercus serrata) 5% (L. strychnifolia) % , BAREANEE,

e EMMA ARER KK RE, AR AL P UER F BRI XA KR, BRI EREIREE
WAKRRIEARE, FENB EEZAUFY HER (Rhus succedanea) 5, EREFEREER KA
(Eurya japonica) 5§, EARRR KL,

AR VAR FZRE LB T BRI DR RAMIL, HR RN TR B AR, Z AN T
BB, PR TR LA R AR A B B B/ NREEm . BAK BF AR B AR —
78 20 g o 2B KR B4R, 5 BIR AN TR 3550 8 2 AR FHh , AR MR E 2 P Emh s 3h
AR —EREEN, BATHRE N B ARE TR AMN; By R —didk, R AREERER, NN
TIMEFZNZEHERREERBAIT AR —RE 20 2 60 £ AN FRMPHB LM, HF 15a DL B A
B, R 30a 224 B4R 1R, IERRAREHBAR A THUAR 2 A% R R A 4 B 1 T BAAAR 0 KA, SERIER
T 33k B — R KBS B2 JA2 Ft oy AT BRI ARIB SR, K B i E 2 8 30a, ML BT,
KIETIHER— KN, BT SR SR EUR RS, A X BE & M Em, AR#EHH
FMEBRRRER —EER, B TaFEYEm EATEY, SRMARZAMNR P E H & THRESRD,
T ZARMRMBATARP N F LW B 2R IEF RGFRMW, FN, 7248 F 570 il [ — R 268w, 58 — R
THHR B AR E AR FTAR, 0 213 JA3 5 TS1 BA¥ N AR, BHT JA3 . THARGHIE, 28 E
RIX, Vo BT 2 A8 T ST R T3 SN BN FORE , AR O P B R A X B o (B R 22 57X 7K R JEE 7o
R B M (R T A P R B R B
3.3 KRBMERRENITEERSHARE

MY EN SN HEARATIRPEFEAN - ENESTHER, B TEIMHHNATRE.
REVR AL E N \ZE S ) LA RIS T SR AR S SR B IR T A F , e R R B AR R A A ], X R BE
T—ERE W LB T ST R . WK ARERTHE SR (22) W, &7 KRR
TR R REINTE 0.95 DL B HRERBE (p<0.01) , FEFRXR, Ho, M43
HRTH &5 B AR B 1.67 LU L, RITZHUK R AR R R B RE AR E LR, Mg
B R, FRER TR 4 MRS, ZL1 #0214 WSRO KRR R R R R EE B, T
Z12 1 Z13 WTH e Bk, Kb Z13 508 13 M BARE ., HE R JAL1JA2 Al JA4 B 5 it e 4E 4y
BT 1.85,L4 JA3 BB, BB ESHRT 1.5, 852, FHMBREMANE, U LTS
A AR AR R BT SRR R B3, MES RS SR RBFERKRER

B2 BT JAL 07 ok sk o ik R 3 R RUE , HERH 585 S H BB 0L 5 2 260, R4 AU AT,
TERBEEREEAET, BaZE, R RNEZAHE 2B ENREXR, BHARKEEMERR LR
BHEERE, NERE, AR ARERHNEARERGRRZR, Hi, M4ERERXE GNL Al
GN3 W R REN 2.222 m, 1] GN2 W5 A REMNEE. HRENEHTHARERZLBERERK, U
Z12 S, 53 4.000m, ZL1 BBRK, {0 1. 818m, ¥E&E JA2 F1 JA3 i3 S R Bk 4.000m, JA1 f{X
>4 2.000,

3.4 AREIFTE DK R TERE B LA

ARIRERE IS KRR R TR RHME 2 R B, S 50— LA ARMREE T T & 50 R, 2Rk

IR, SRR BITARE RGN THARREM S , &P A FRE 8 SRR TP 8 5 B BAT
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BRART I B AR AT A BB R R L X, AL T A R AR 3P X I S, KRR 2 B0 A T 1L L3 v 8
b IR N O HEREGE, HHH 2 ¥ B2 TIRER . AR BHE, FiERA 70 hm’ %55
i, BAKEERR, AL H 2R ERBREG R ERFZFT RN HUs”, 2 HERE KK4E/D,
BN, Btk RER 2 I AR KRR R A+ o A8 B4 FFE B AR XA TERETER,
FE B L 1Lk e v e 5 A, R X LK TR T AT TR 400 ~ 600 m 2[R 1L VA48 ARERIBTF , 73
HEETEAR AR AT, D B (Pinus massoniana) + W EM., B X ( Cyclobalanopsis glauca) + FHEE
( Castanopsis eyrei) &, T TRIPXA, BRIZ A TIBIR R ERE, WEEM TIIEETEILE, K
PR oA X A T ORAC LR B B 3 X, AR R B A , A B R B AR R R S iR B
B2, BB FHIILAE AR, B B 1L KA R E, B E e & ™ F 1998 4E R BRI W)L £ R B T Wil
Y, R E M T EYX RFICRE (B o XK R A B R, A8 T &, BIK) o T it
% FERAKR BITHRE,

F1 13 NKIBRRETHERER
Table 1 Locations for 13 plots of Monimopetalum chinense

o RAERE  AREETSY

TR worre  pexm BE () BE(E) HEMN (%) B (ind. /)
'tp Plot code Forest types Altitude Longitude Latitude Coverage of Population
sites tree layer mean density
ZL ZL1 E*% . 310 117°37’ 29°39’ 85% 7200
Cunninghamia lanceolata forest
712 LRI Pinus massoniana forest 540 117°37’ 29°39’ 95% 875
713 EBATHK Phyllostachys edulis forest 270 117°37’ 29°38’ 80% 975
714 Zu Ak Spinney forest 210 117°36’ 29°38’ 30% 2125
GN GN1 KA C. lanceolata forest 350 117°29’ 30°02’ 85% 6500
LEM + REM
GN2 P. massoniana + Liquidambar 560 117°32’ 30°03’ 90% 1500
Jformosan forest
HX + HrhEpk
GN3 Cyclobalanopsis glauca + Castanopsis 720 117°32’ 30°03’ 85% 3100
eyrei forest
JA JA1 KA C. lanceolata forest 500 114°54’ 29°06’ 5% 6900
LR #
JA2 S + 197!(19[( 830 114°53’ 29°06’ 90% 2350
P. massoniana + C. lanceolata forest
JA3 EBATHR P. edulis forest 480 114°54’ 29°06’ 65% 2225
JA4 Zu Ak Spinney forest 330 114°54’ 29°07’ 60% 925
TS TS1 BAR P, edulis forest 380 114°51’ 29°32’ 85% 800
2 WRFE
2.1 BUEITHE

DRI E AR B/ KRR EZ 0 T 4 FREIRR PR , b RSB0 0 N TARER BRI,
TRV B L B — s KRR X A SR B SR BN 4%, W06 TIRMIR . At IR R i IR A= 5, HH A
HOHBEEE A R o BRI, AN R 20 A e () SR BRI B9 AR B AR I VR A BRI RS 22 A R, 1B A IR 7
HREZ REZER B/ FEH M 2006 4 10 AT RER X KRB FATEE SEIRE R
BRI BN A B BIZ B 20 m x 20 m MRE , TR AL, EREHTNESEE G
KRE AORBER FEELEFERER. EAERNEMHTT, LS o JEFBRE165m x S5m
BT ATEA/DMEDT  ICREFTA (BHEAR) BAEL 2 SE SEIESE I RNES T A% b
TR 442 m x 2 m EA/PMETICREMHEREYHFHER (D) BRE RENRESER. DT
— RN WER T NSRRI (AR R) BIK AT,
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2.2 HEFE

THEZE% (Box-counting dimension) JEXJFPEE & 15 T AR R KRB 28 AL BRI SO Bt , BB A PP AE XY AR A8 25 1]
o GiRAE AR E—ERE ORI R A SR B RV ANE XX SR RIS A
BEEX™, BRI HKE 2 40003 20 45, L0143 19 W, AR IT 7K I8 HESM A 2507 B HEAT IR

To TEMME RSB P, SR 5 R Bt B B3 2348 F 50, B 6 2548 F B0 3 3008 -5 30 BT B )

KT EEH T BRAENE , BN UE ELARNAEHE VT a4 5 bt

BT TS RS TR Excel 4T,
3 GR54H
3.1 HESABMAHEEREERENESERNX

RS AR RIT EEBTTES R LA 1,82 ik 2, NGRE, FFETRF IR E8E
SEZBFEOTBEZMNEEX RN, BEADNANERYRBBE KT, RUELARBIFHERA T K
MM R4S, BELRUARYMBIRT D #H O R PBRAR A X IR, B#H 8 REK/NA
[Fo 500 H IR AR I MATE S S H0E PN RETE B AR R R 18] B AR, 43 3 3R AR FR
/NS B, XA R E R R A A S B ER RN HE, BEUENBIED R TFEARE
B AT I BB R PP X R AR A ARG o R ARRIE , A AR R B X /D FH AR ENEEAR TR

o
R RE,
00 . . 6
s
.. L

Isp £ \o
E e
< [ ]
R .
. [
<

E 1o fm 5L °
= L ®

:’%
5=
® 2L o

s N
= °
I
Lo -
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K143 R EEXTELAE In of division
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Bl1 3% JAL BEJ5 oKk 7 B R A R

Fig. 1 Individual distribution map of M. chinense population in JA1 plot

B2 ¥ JAL BT KR AL I S 44

Fig. 2 Box-counting dimension of M. chinense population in JA1 plot

3.2 BEERMES AT

AR E SR R B S BR, DI AR R EERBFAE R o bn e, KRR RS FEAR LT L
B

a AR —IRIERFIR 500 m DIF AL , BAE R A TLM, B TR TN EA R, ZARF YR
F 10 ~18 cm, ERER VEWERZ (Camellia fraterna) B I £T. ( Rhododendron simsii) A ( Loropetalum
chinense) %  BARIZE WS (Lygodium japonicum) R L=E (Selaginella uncinata) MEE (Carex spp. ) %,
BRERARHASE , BT T A8 B R s

b LM HAL TR 400 ~800 m ZH], FeARBEMART R, D EW A EEMEF, FHEHTE 30
em PLE PRAERERE MR (Albizia kalkora) JUFH (Alniphyllum fortunei) 55 ,JER EEAMA BILL 5
4348 (Rhododendron ovatum) \iEEZ% .
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forest (1.692 £0.054) > Phyllostachys edulis forest (1.629 £0.081). High density of infant seeding caused high box-
counting dimension, otherwise box-counting dimension would be low. (3) The ranking order of scale of inflexion point was
as the following: P. edulis forest (4.111 m £0.484 m) > P. massoniana forest (3.778 m £0.222 m) > Spinney forest
(2.857 m) > C. lanceolata forest (2.013 m £0.117 m) , which was quite different to that of box-counting dimensions.
There was no close correlation between the scale of inflexion point and mean crown width of tree layer by the linear
regression analysis, and population regeneration conditions, mean crown width of tree layer and habitat heterogeneity were
all factors of the scale of inflexion point. (4) The analysis above showed that vegetative propagation of M. chinense had an

important influence on box-counting dimension and scale of inflexion, in which clone propagation played a key role.

Key Words: Monimopetalum chinense ; distribution pattern; box-counting dimension ; scale of inflexion point; distribution

scale

MY B R REYM R ESFRRERZNS, RO RRME R A A AR R LA i 55
RRXANEETBR, ARKEREET DR PR RA SRR RO S MR A A YN E, BT
BRI SE AR A RAMERI . BSR4 R BB 8RN 48 7 2 P ZE B L Rl 4R 4
HESH, HRA TR BRI T ERE , BUP AR ™ 5 A0 R i (a8, A R RS A6
SERAREBRRRTY . WER, ERFF R T — BRI, 2T (Fractal analysis)
R H iz 20—, B LR R R U0 R BR8] 2310 2R AL LA, TR i e RUBE AR ) A O T
B 77, 20 40 90 4R, Sral N M OmE Y TGRS e 5 ER B SRR WO BT B2
FAT I

K BE ( Monimopetalum chinense) & TFF} (Celastraceae) WHFHEMAY), RERE , BRigII VER -
ZESAGFIE . BHEYMRERTE, B AR RIFLATARE, E A5 RN ARIHE, S
KREA %S BB, RE6, BT HE T ERLRAE RRLOERT, KA KBE" . KMy L
GBARTRER, B2 T4 AR (Cunninghamia lanceolata) WFE ( Liquidambar formosan) FFEKIFA L, ZEREMN
WA & B BEAR, REMYFREIET 1925 FAZBMIIEREN TR AR ZHEY, Bai{U b 25%
TR A TL PG LMK 200 ~900 m B LSRN K WS+ BEAERta iR |
5t ms DF P REREL REXR, U R EREFEY X RNERSFTEHYRA —EE X, A20
HEAE 80 AR RTFIR , B T I HEL A0 VA S AR IE R S S T T T B T —E s sta e T4 B
B A XA S TP E SO MRS R BRI ENPIRER LIRS, DENFANAZS
N KRR ST WAL R LB 8, BMEE B 010 B 3 2 5 U5, B SR R 2B B B B E P RE, 1 T4
[FERE AR T 2R, FubX KRB R R R . BSR4 24T T S48 4 S 10 s
[F) 8 BRI vh B K IR RD L HEA T BT 5T , ARG B — RUB IRURE B 5 U 45 R W 22, B 7R 18 /R A IR V% b ok ik
PR RE R BIRK Z R, FUBHEAM T RRIPEERGE (LHERERPHEN ) #4E
#Fo
1 SRR

KIRBER G E AR E A, (XFE A TRE KB L XS AN LG F BRI X BRI S5 EE
ALK, EEFHE KSR ARVERIN . EXEHZE G, R 2t AR B, WA 2 A A2 1y
TSR . [ERBIL TGRSR, PSR 15 ~17.3 C,10 CLLEEFRRA T 5200 ~ 5400
C,TLFBH 230 ~250 d,4FF-HFE/KE 1700 ~2000 mm™ , KWBE—BAEKTHERE BERSEFEE
K RIFHMRIERYE TN, R E B A AR T BB . AP ZBIART T B iR R
A EREER BARYX TIPFZE BIA0E LBt 4 A KRR R /e A R XTSRRI 5 i
Z O T FIZEBUREE o KRR R TR T (R D) 6
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MROZEARMR AR, TA FIWFSEHL[E — LB IE KRR B R S TEREZ R A K. e, X AT RR 5Kk
MBS PR AN RAERRRBA R, BT ARRBEAEY, EEEM TR AT AMKE L, 7
BEPLTNBAE, BT FHE E S Z R @M SRS RS SHEN AR AW ; Fi, A
[E B o A — R BB P AR S R R AR, AR (N3 ) B3R5 ) BAR—F LA AR —
RRIFVE AR 1Y 70 A FRAE 22 B K

FE A RIS BIREVE Pk BB RN 00 FRAE B 22 Tt , AR S AR R — R BB R OB PP B T & 4
B S RERFHME, FHHT BT . BT H XML GN2 H77, RS H I AT, WERTT I
(E 3 fE 4) , AFRIZEBIBE KR BRI BT E S U AR &R, 28] 1.911 £0. 025, 2 RARIRZ
(1.806 £0.079) , L EMMHA BRI RL, 3 3{L R 1.692 £0.054.1. 629 +0. 081 ; 7R EERP #EFS B8 &
RE SRR B (4.111 m+0.484 m) .M (3.778 m +0.222 m) .ZeARMK(2. 857 m) #AK
M(2.013 m +0.117 m) , 5 FRMIHE4EN R IRKF IEFMHEKR

25 - 5
I e [
- 2.0 :; 4 + T J-
ge - T 3 1
SR -
E I5F 251
X g
: :
glo— 22l —E
4 A
= il
05 %4
2 1
R
l l l |
HAMK EEARR ESYUE S FRAIK 0 ' ' '
BEEH Community types BAK MK B Aok

9% K H Community types

B3 RIS KRBT &4

Fig.3 Box-counting dimension of M. chinense populations in different

B4 A REIREREGKBEM BRI RRE

Fig. 4 Inflexion point of M. chinense populations in different forest

types

forest types

4 i #

A FIZEEREEE AR T S5 E T B, B R EHRIKUCUAZ AR DMK AR BT, RAA
[F] S RIREIE P o R AR S =R BRI A F, MES B I FEBRRER . FRARBRREPHAR
BEREIEANTF 2.013 ~4. 111 m 8], A8 SRR BEK, 48 Hi b R MU 22 St o i RIS 2 ™77 0 ok ko b e
FOREEI AR AR R BT R BE 5T, BT E R AT SR Tk 0Tl B AR 2 A i) 4 SR AT R o, 45 R
BAZFHYERTM . APIEX 4 A0 A0 A F R RERE B KRREFI R TII , B T AR R
EMHET AR, R A —E 2R, ZNT AR ARBERN S GRHEN R REAEE . R, RAR—-R
BB BT FAR YRR % R A 2 1 R i G RERZE , BT BT R R T8 5007 36 T AR R0sE 58 ik
AR FREF AP R B R AR

HEAFTE—ERE LERTHHEFRLKZR . B, WRBHANERNERZ , MDA
59, & FEOTEEEER R KRB, B RREEAR, W A EBRE™ . AXERS5UEHT—
o MTA RN  RSIKE T IR EE T A RS AR At R RSCRRAR, R
EFERREADZMRAGEE LR APRD AR IER R R 248 E R, R AR
BBV, LBARRR & IR AR R B R BOR NMEER AR SREARERMRR B 15a AT, 2K
BRIBIEEECR, B I DR R £ 5 M ERRRE SNERESE, KRR A T RIFAEF ST, — R
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BRI B EIZE RAR AR W R AR To M 2R ST, PR P A TR AR R B -39 6 BE 1R 1 (7331 £786) ind. /b
AT T EREEC 4 HHETRE R EH. NERRGE, AR ORI G K T Wk 8 KA
OARAE PR LB R A%, (IEEFAR IR, AT SRR , AR TR AE T . (EARPY 133008 B K 7E
B BRSFAESERT O KR ERARME T — 2 =R D EMRRIB TR ARBER R R T
EHHCFIIEREAR L, RN T 1.65 Z£4 , SRR & IR LS =R N /5, Moy SR ER
o DREMMATIARRECRIEFM, RE T AR ER, NENNTESF. ETHRAREEASFTS
BMEPFREIRRRE, 2808, X 5 DEMAAE HBMAREE X, —LSEREERIMEESEK
IR ARE , — B BRI AR “ BRIt BRI S AT R O AR E AR AR E R T B3H, PR — 2 1Y
RE, BIHEMELERE, M EARBRHEAZEDE D RNEER LB, (BRI 1326y
BB A BIRFK RN 2R AR, N LR RER —FHEHFRRRBAT, AT HIGHEE, S
RO R B, T, ACRBERO TE i T8 Sk AR M B | LS RS A AR L™, U #EMR MR P B
B KR R SRR AR IRAL A BT R B SR B

£2 FRARAABEHHFSTREBEHTEENY

Table 2 Box-counting dimensions of M. chinense population distribution patterns in different plots

RS &y A HRER , BARE(m) LA

Sample code Equation Bm'c-cour'ltmg Correla'tmn Inflection point Mea.n' corown
dimension coefficient width
ZL1 Y=5.748 - 1.867x 1.867 0.998 <0.01 1.818 3.773
712 Y=5.023 -1.609x 1.609 0.957 <0.01 4.000 4.17
713 Y=4.940 - 1. 502% 1.502 0.975 <0.01 3.333 2.42
714 Y=5.449 - 1. 726 1.726 0.980 <0.01 2.857 3.30
GN1 Y=5.909 -1.954% 1.954 0.999 <0.01 2.222 3.59
GN2 Y=5.298 -1.675% 1.675 0.994 <0.01 3.333 4.68
GN3 Y=5.512-1.754% 1.754 0.995 <0.01 2.222 3.78
JA1 Y=5.834-1.912% 1.912 0.998 <0.01 2.000 3.67
JA2 Y=5.786-1.910x 1.793 0.995 <0.01 4.000 3.95
JA3 Y=5.155-1.607x 1.607 0.978 <0.01 4.000 2.53
JA4 Y=5.765-1.885% 1.885 0.997 <0.01 2.857 2.89
TS1 Y=5.436-1.779% 1.779 0.975 <0.01 5.000 2.81

DA — IR MR 0O 45 8RB 5 R 10 T ) SR IB HEAT HL S, AR AR E BRI 7 X
SU ST AT R R B AR LA BETEREIE P B BB SRR E F O AE , ol R v B IS SRR b o KRR
REAEY) , FEREE PTG R AR TR AR, HE N Y CLERFTAZMA) 8525 RS 3 K
TERYW, SUEMTHEYA AR, RICHKRBEHHTT SRS TARI P EEET T HE,
SR B, TED AT, B R B 8 s R B R/ MEETT AR Z R R RSP 5808 , AR AR 35 R R E
/NFIIENE, BT RRR S AR E PRI R . ZeEEH 347 (Linear regression analysis) FJ45R
BN, WERHREARE  IARSAREZA T HMBEROER, SENE, SHHEARER NS
AR EAFHEG P 6 0E PR EATIR O SR AR R RS — BB R R,

B A, 1R 2 B A R S AR P TAEIRG BT /B A SURRARTEAR LA B A AR R 5, (B
FERAER IR R BZHRIFEA ZANRIPEE S, J3E RX R Y KRR ENZE D>, T
WHRARER A KL . BARHE R X PRI RR LI (ROIRSEF , A9 TR AR, (B UL 32
BT HAGTRIFEN. WIRSRE , ARBELE T LA KRR A8 BRI BT R %
R, A ZREREE S AORAERET . B, b TR HHERBERRIBEALHAI AR
FRYCHR , M BR A B2 MA a0 il T R AR eI TR SE T T e LA DRI T R A 1 , R MG 0 < D SE AR RE TR I
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FHE, SREHFETTRATEFHEBEZHE  RERT AEHELFZ I HHPIE, BEX TR RSN
Ryropr B BE TS, R o Hoth— S A W PR PR BER 4
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