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Study on the relationship between o diversity of plant community and environment

on Dinghushan

LI Lin', ZHOU Xiao-Yong’, HUANG Zhong-Liang" " , WEI Shi-Guang', SHI Jun-Hui' (1. Dinghushan Arboretum, South China
Botanical Garden , Chinese Academy of Sciences, Zhaoging 526070, China; 2. School of Environmental Science and Engineering, SUN Yat-Sen University ,
Guangzhou 510275, China) . Acta Ecologica Sinica ,2006,26(7) ;2301 ~ 2307.

Abstract: Dinghushan national nature reserves is located in Zhaoqing, Guangdong Province, southern China(112°30'39” ~ 112°
33'41"E,23°09'21" ~ 23°11'30” N) . Its total area is 1155hm’, with the altitude of 14.1 ~ 1000.3m. It is covered by tropical-
subtropical forest, and in the South subtropical wetness monsoon climate areas. The relationship between « diversity of plant
community with different sampling scales and environmental factors were studied in this paper. The permanent transect of plant
communities was established in Dinghushan, from the upside of Dekeng to Sanbao apex, with the scale of 10m x 1160m, that was
subdivided into 120 contiguous 10m x 10 m quadrats. It was 50.2m to 476.5m, with the ahsolute altitude 426m. Within each
quadrat, altitude and other environmental factors were investigated, then every woody plant DBH = lcm were identified into
species, and tagged. The sampling scales were 10m, 20m, 40m, 80m and 160m, including the main vegetation types of
Dinghushan: (1) monsoon evergreen broad-leaved considered as a zonal vegetation with a history of more than 400 years, (2)
mixed coniferous broad-leaf forest, (3) evergreen broad-leaved in the valley, (4) Pinus massoniana forest. The analysis of
correlation and principal component results were showed that different environmental factors had a different effect on a diversity in
four plant crown layers: Tree, Shrub, Herb and Liana. The difference of o diversity was significant at different sampling scales.
Simultaneity, it showed high environmental heterogeneity on transect. Therefore, it is reasonable to choose altitude grads as the
main environmental grads to study the biodiversity of Dinghushan plant community. Altitude had closely correlation with « diversity

on tree layer at all the sampling scales, showing that altitude was the most important environmental factor for a diversity on tree

EE&WME BEAAPFELYBIW E (30470306)

1 9% B 3 :2005-09-19; 48 1T B #8 : 2006-05-06

EEMM - FEHK(1978~ ), 2, BKARPA L, FENERPEBEMEAET R . E-mail: dhslilin@schg. ac. cn
* BIRAMEH Corresponding author. E-mail: huangzl @ schg. ac. cn

Foundation item: The project was supporeed by National Natural Science Foundation of China(No.30470306)

Received date:2005-09-19; Accepted date ; 2006-05-06

Biography : LI Lin, Ph.D. , mainly engaged in conservation ecology and nursery stock breeding. E-mail: dhslilin@ scbg. ac.cn


http://www.cqvip.com

- 7[] 0 0 O http://www.cqvip.com]

%

-

2302 £ Ox ¥ 26 %

layer.

Key words: Dinghushan; transect; sampling scale; o diversity; environmental factors

FEEREYEZHENGR, AW EHENFREBRAIBZRMNXENELSZ—. BITEYSHEENHT
RPB[ABZ—BAEYZHEENERILY . FRBERYYHSHEENZERREILERIE, ERPEY
FHEHUHBANE, XTEYZHEENERIGBREERERERENREMBELR, BI5EYMEFE
W, URH TRl L B e 2 B AR L B9 3 A B R, 5 JLAF € Hubbell 7E 55 5 A= 49y 3t 3 2 3 390 2L 7l
B TH—pH L (Unified Neutral Theory)™ , FEH FEREEYBSREMBRE R FHERRANE
WEFHMEEZ —, FXUBESHEEESHERTFZEMXRIFRNR ,HFBARRE LN EMRXRE
AW, USEAEE . SHEENERFERT,

BHLARBRPRALE TR BAEFENEYZSHENE, BRTVIEN THYZ AT ENTRELZR
R F BRSO R R ARABREREMARBEREAGTHRER TR BHEES
]k R TERBA Y Ko BB RA B BB T AL R R iR — B TR AT
HEERE, AN R YREEMEESENI AR, ERRAESENYREERERENER TR, U
FRIBE TR X A REE KR M WERS M BERE N THABESERNEY S HETER,
RE—WERFER. METHYBREDH EEGZERRNERNE I AEEFIRBERBENEAERS
BEYMHESHEENTABRZEINXRET T IR AXERM R LEYBEED 2 EENLZ R
BEFZENLEAFERTRENTR, BEIPIREBKRDHEA, BHESREFEN,EFR AW LEY R
% o EHEEARBHREBUBRXE,

1 WRHER

BWLERREREFRXEYT T 1956 4,197 ERAREEHMAK S EHA XHAE ANE5EYE R
PRI Z —. ENTFIAREERTTARIE, H4L 112°30'39” ~ 112°33'417E, 23°09'21" ~ 23°11'30"N, & &
1 1155hm®, B L FRS M58 . 83K 14.1 ~ 1000.3m, 783K 800m U T+ MEAR B TR EMY N ERR L
MFRTEMEE, A XBEEREERNBESE, FLYSE 20.9C, FHERE 1956mm, FREE
115mm, EHIBE R 81.5%, £ETESHE , BWNEN 00 KEFE4~9 A, RHLAAFENEY
SR, BRI, B AT SMEY 1800 £FF, FHXSTTE 1982 6 & ¥ L AR >0 8 F g RAE B K
BT RO TAEE, IR S B R R 0 22 MY EETE, T RE R AR R A H X R B o
=K
2 MRAE
2.1 HHFERE

ARRBRBR—KZTEH 10m, KOKFERE )N 1160m B AARES B =L, 2B BURL T T AWM
TR, BE S0 EEHEBRE, BFEEERE SRR RIS EE F SR AR R K
PEH A S MEIR 40m, B A = AR 491 3m, SETEE 0~ 50°, R MR, MW LHATHDRE
FABRMYF HFEFRIERFHRELE, R, 7E On REOFHAFTRE -ARN 2m K EHRB H /M
WHATEAR BARNBEARMNYM AL, BAES Sn #7438, RBE KK S IH 25 HKE 10m,
20m .40m.80m 1 160m Z B R .

2.2 HAEBANBMTE

2.2.1 HEYYMBRBTE RASEIZELRHEL BEETIATAZ EAR EFXENEAR 41
KHETRAE, HPRARAME = lem WY FFTHABRMBERERENE < lom BEAR I AW E A
BHEK:EAXBENEAEYMEARNBERBERBUNEAEYRARWER., BAREFRENT S, X
232 4> 5mx 10m B/MEF FHFRZ = lem MEPHTRARME, WENHNFEEML A (BEERER).
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WE R B TE TR ARSI EER. HE 3 MNBERERN 2m K/MER B3 232 4 5mx 2m K/MET
RHTHNE , MERECRERHL MNEHKMB BEREES,
2.2.2 HEHEF

(1) BFEF BBEFORUELE Smx 10m KR HHT, OBR: ABRNNE, FRAFRENBE,
FIEE FARSR B A /NE T Z B AR R 22, LIRSt R s 2 BN /MEF MR E B ARBER ERERHE
B S IEM/NEE N ISR P MR R B ; O M . B &N & , R R BURE RO 38 ol R D77 T 1)
X R EFKFERRER,

() T HEF ESWUEFBEERE R 10m i, MEGSNERN 10mx 10m KHH A L 85558 20em
RHRBE L, B MEFT PSR SANE AR— 1ML EREARS, BEYNE, MA P 20g EAREEA
HOS AFLEESSKEOMNE, XX 16N BBEEHES, WRASBREHRTMXLEE, 430 E
#+ S KBMRTLEKE pHME BVIE. SR BUHBNE RSN, HP pHEA S-3C BB E Ik
E;ERAEMEBEFRENE, BVRAEERAE/-SMn A2 0E ; FRBEA 0.05mol/L HCL-0.025mol/L,
12H,80, BREMNE ; BRHAA 1 mol/L ZBHERE- KB REENE

ARBERE LW &R L ERRNBE S SHEEHN/NNES WP EERE.

2.3 o« ZEMERNIET %

o« BHERIEMBEE AR SHEENER, R ER TS o ZHERITRER R LT KR EH

PR, I 5 EE FHARXEST
WMPHEEE S AEHMEEF AREYHEE
(2)Shannon-Wiener 1§80 : H' = - Z P.InP, (&R Shannon 3§ %)

K, P, AR M EEE, S AR BRTERT YR,

HTFHREZEENTEBRE FEAFARKRRAARNRMTEF L, AHRPRARBRRA I HITERITE
BEEE,HE3INBERRA-MTEXRTEERME.,

FABRAMTHERE:

HEM = (X EE + T EEE + X FEE)/A3

B E EINBRANTIHEK:

HEMHE=- HMEZE + XN HE + A EE)/3

ULEEBIFEYMEEENFHRT BRI ZHNA. AR SREEN SRR EEORITRE S
HRBRE,EREYAEEERBRYMBRECR T YR SRR, FRERFHIHE .

3 ZR59%
3.1 FEEFRAEXES

WESENRERTFEEXENS L EEFRINXRER, RONMEHBEEYHZHEESHEEFXRFLR
BTHERN. STREREY 10m B8 116 NMEFHIAREFHREHEHITHEI T (R D), RBEENEK
HXAHERER, BARERSTESKENLBEAUHEEFEMX, HHEXEAERALK, HESHE S A
TEEFZEMAHXREORIE, AL EEM L. MLELSE TR HERME,BRAE VLR SAE A8 KA
KERBEN HEWH AP EEKPHX, HPEFRRAESHEA4N T EETFHHEXEEREE, HHEE
WE, LT EpHESHEAER THRAHLAMX, AHES S LBHATHAMXEREE, XKV L% pH
EHEHENABEFZRINTMBEEARN,  CRATCTHENALEFRIN - TMMREENEF, B4k
A, ARE TR REEAS K, WA EN Z B EEARR, FF 4 o il F B REK
3.2 FEETHERS T

AR ERS AN, RAILATEEFRESEERRBEAZSHAER T, LA KRB RBRHEW ERIFER
ANFERF, A THESEES ML ER FZRIMHEXERBRMR, GBS 6 M AREAFIERE
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VR, IR D 10m 1) 116 /M7 B P B F 10 IR SR AT 2R A 07 R IE 2B R: B34 E
BRAE R FREBRE 75.074% , DI W R0 R FHME N 84.867% , B E RS R RS EHE —F
BAREGHE—ERS ARMEER (39.215%), EF M WETFFETEERN, ERLBEAFHANE
BREZERAT BREENARHREEKR, 5P 0.9 ANEERANARREKE, E-ERN T E0E
THRARERF.B— = NEIRLFTBCSTLHBAERNEF. B, THEE ENFERTFEER
R EFREE, M LREFEG. TRAAKYUE, TRESBRERE B FER)B/ME X,/ 0BERE
LR FEERK, B ERLARE,

®1 REBFZAMWERY
Table 1 Correlation coefficient among environmental factors

HHEF HEREE BE akE pH {& IR Eg
Environmental factors Altitude Gradient Water content pH value Organism Available phosphorus
Y B Gradient 0.115
& 7K & Water content 0.238" 0.178
pH {& pH value -0.083 -0.168 -0.326" "
FH YL Organism 0.055 -0.052 ~-0.471" ~-0.204"
# %W Available Phosphorus 0.351"" 0.076 0.189" -0.367"" 0.126

A3 Available Kalium -0.024 0.030 0.404" * -0.475* " 0.290"* 0.310" "

* % % SRR MRMETE 0.05 M 0.01 KFLEFNERE) Correlation is significant at the 0.05, 0.01 level (2-tailed), respectively

®2 ERHIVTHER
Table 2 Results of principal component analyses

BB B—ERS E_EMA B=ER %EI@%
Eigenvector The first principal The second principal The third principal The forth principal
component component component component
pH{E pH value -0.700 0.05479 0.452 0.212
AXH Available Kalium 0.720 -0.302 -0.333 -0.08.146
A HUE Organism 0.584 -0.370 0.519 0.432
7K & Water content 0.730 -0.155 0.421 -0.331
BIREE Altitude 0.337 0.793 0.366 -0.206
# % B% Available Phosphorus 0.598 0.531 -0.298 0.444
$$1ER Latent root 2.353 1.166 0.985 0.588
FAERH Contributive rate (% ) 39.215 19.442 16.417 9.793
Rt T # Total contributive rate (%) 39.215 58.657 75.074 84.867

3.3 o ZHHSHRETHMERES

B3 WAL FEBERE 10m 8 B REE ST L 4 AR KRG YT E B Shannon TR XBNEET
X, 5EARNRAD o« ZHEREERML, YBFERER 0m i, BEEESERRNZHENMA XY
A —TBEREAU AREEARESELARNMAXREAEE , HEMRXRABEE A AR, BHEER
BE 40m i}, I KRB FEE K Shannon 1M EABNELZNFEE SBERGENEREMX FHEELERN
PN EHESBRRERAAMER . BHERE 80m #, 57 AR HF E K Shannon 1M EARZHEELZNFE
EE5EAFEAEDEMK, BHERE 160m i, RERABRHF N BESERREXBNBEFEMR. KKt
AHBRBESHELR4NERN  SHERBXRED KD T EMENAXERTEE BHEHN
MK, RERSFARZER o ZHEEENAXERED . CRPIWBEREL BRREESE EMEKH
KUEBED, LFERANREREL EFAERNZHEREFSBRBERATMAX, XRAEBRER
L EREYRHERD BAESEYNBERT AN R, RERNERAF TEAEYN AR B HF
Y RIIE 23 E €S

RFH LRI KERERERE 20m 1 40m B, SHRAZHFH M EENEAENFEERANBE T
X MRAPBD EREWBRERE ESERRNEHNAXERALRE, XX\ LR KE RNAEPRERY
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BHEREEXNFTARH « BHEMERBHETE~EEMNH,
: £3 REEEXRcSHUENERRETFORXENY
Table 3 Correlation coefficient between o diversity index and environmental factors
BRER BF HIiERETF FF AR 2 Tree layer AR Shrub layer BAEZ Herb layer A2 Liana layer
Sampling Environmental EX-4;3 Shannon EX-4;3 Shannon EY-4: 3 Shannon xE® Shannon
scales(m) factors Richness index Richness index Richness index Richness index
R Altitude 0.514" " 0.598** 0.554"* 0.324"* -0.486"" -0.319"" 0.283" " 0277 "
% /K& Water content 0.154 0.270 0.151 0.006 -0.114 0.006 0.013 0.007
10 pH 18 pH value -0.055 -0.156 0.050 0.107 0.319**  0.259" " -0.083 -0.050
A VL& Organism 0.095 0.184  -0.027  -0.203 -0.061 0.02 -0.044 -0.054
% %% Available Phosphorus 0.088 0.193 0.129 0.029 -0.214  -0.150 0.175 0.151
F 34 Available Kalium 0.174 0.185* 0.083 0.028 -0.001 0.076 0.097 0.071
¥R Altitude 0.588*° 0.651** 0.613"* 0.343"* -0.510"" -0.228 0.323%* 0.306"
& 7K & Water content 0.296" 0.438" "  0.275° -0.030 -0.044 0.101 0.149 0.096
% pH {8 pH value -0.210  -0.274* -0.011 0.059 0.229 0.159 -0.166 -0.120
A YUK Organism 0.125 0.229 -0.007 -0.310" 0.051 0.145 -0.011 -0.052
% %4 B% Available Phosphorus 0.251 0.345* % 0.197 0.082 -0.292% -0.157 0.322 % 0.302 *
F XS Available Kalium 0.269" 0.288" 0.169 0.024 0.051 0.126 0.238 0.230
¥R Altitude 0.674" " 0.721** 0.698"*  0.300 -0.445" -0.153 0.343 0.340
/KB Water content 0.403" 0.475* "  0.390" -0.162 -0.029 0.278 0.255 0.240
0 pH {8 pH value -0.303 -0.317 -0.160 -0.010 0.089 0.097 -0.319 -0.307
A YUK Organism 0.104 0.230 0.086  -0.503**  0.066 0.232 -0.014 -0.097
# B Available Phosphorus 0.336 0.473"*  0.355 0.030 -0.157  -0.065 0.437° 0.479"*
F 24 Available Kalium 0.247 0.275 0.278  -0.078 0.198 0.298 0.323 0.329
¥R Altitude 0.850" " 0.805** 0.656""  0.305 -0.368 -0.044 0.548" 0.488
% /K& Water content 0.482 0.485 0.620  -0.369 0.275 0.493 0.575" 0.495
%0 pH {H pH value -0.500 -0.392 -0.353 0.137 -0.111  -0.010 -0.625" -0.590"
F YL Organism 0.105 0.204 0.272 -0.656" 0.253 0.324 0.078 -0.082
% 2B Available Phosphorus 0.580*  0.547*  0.566* -0.031 0.109 0.180 0.727** 0.607"
H X Available Kalium 0.392 0.319 0.585" -0.259 0.419 0.501 0.752* " 0.651"
¥R Altitude 0.790" 0.860" 0.594 0.311 -0.465 0.039 0.535 0.575
£ 7K & Water content 0.654 0.665 0.837° -0.512 0.322 0.736 0.69/8 0.603
160 pH {8 pH value -0.700 -0.643  -0.897"* 0.319 -0.423 -0.541 -0.942"" -0.882""
HHLHE Organism 0.064 0.132 0.425  -0.758" 0.291 0.457 0.234 0.062
# %UB% Available Phosphorus 0.727 0.621 0.780" 0.001 0.158 0.360 0.870" 0.861"
F B # Available Kalium 0.571 0.521 0.806" -0.386 0.795* 0.907" " 0.800°" 0.753

* % x BRIRRMEMTE 0.05 7 0.01 KFLBF(UEKK) Correlation is significant at the 0.05, 0.01 level (2-tailed) , respectively

T pHESEAR « ZHMEEERERERE InMEEFHX  XARSEARPEREYTEE
( Dicranopteris Linearis var. dichotoma ) KBFIEA X, HEBEERE 20m 8t , R 57 K ZH Shannon 1B &
¥, MEBERE 40m 6, SEEEHHEXAERADE., BERE 80m Ml 160m 8, 5SHABRHEEE M
Shannon t§ B ERA BB E AL, RHER - TRERBENMEEREBER, XUERAWBRFERE L, £ pH
BEEZWEAHYSHFN-TEENREE, LEER, ES5HEYHEN « ZHEEERMEX,

TEAEYVFEREBRERE > 20m it A 5H# K2 K Shannon I8 EE FAHX FFHMEXRABEBRERE M
WmmEm ARITAL, ESEABRHYRHEEENHEXEAR IENERBEHNYMEETERZRAK, X
WAL BEEVE A ERASEMEREY M oA SEERFEEARBRHSHE,

TREYBERERE Ion i, 5SEER « ZHERBHXERARE , SHAABRNBERERERE
20m.40m .80m B A KB B EEM K., EABRYRFEEREBRERE 80m Ml 160m Bt A SHEEMK, B
AREBRERE 20m i HETFESHAFEEGMHX ERERERE L EEAR « ZHMHIER S HERH
A%, E4NBRT BEESHEE BB X EEE, ABERE 20m FF iR, BA BB HEERSH
FREETFHE HEARBMBAERENE MM, XA+ EEERREEZNEARSEEN T EEL

BESEHET
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THABFEBRERE <20m B, 5RARHBEPGE B B EEHX, HXRRMB/D, S LE, L EHEK
BXNFARBHBHEERRATGERERE 160m RS EARNEHEXAEETFHA HERERE LR
MABHRAEE ERHERE3m N SEARNEEEREEMX, BEARSEAR -8, RERERE
=80m B, HIEH A 5+ MARHF B EFH X,

4 itig

BREENEYZHEENERRE S, —BRANR S HER: (1) HYBEYH EHEESEREEAME
KEERBENA R, MYBEDH SRR, SHFARYLE, REWRERTXHXMEMLA
BT Q) HYBEYHERUEETSERBERK, B EFRZHN 56 E E B K (mid-altitude
bulge)"!'*~*1 . (3) MYIBMEMHEHUETEBRBEERK Y. 1) HYBREYHERESEREET
X, BIBESRBENT R MY BE DR SREEE N, (5) HYBREYMEHRESEREEL X,
FRENH, BWUEBRTES SR EMAX, X 5EESHAEMEERABT FREA—, EE TR L8
FRMEEREREX, M HAFERFT X, BREFABD 800n, EEBRAR, BETEAHE, ARET
BEHYWERKKEEN, MEAMZANTHESEABWMEK, K L BREAFEERABTATEREE.

HYEHEEEBRBENRRESER BERESE —HWEL. XSHELE KREH il L8
ERHABHEREEARNE R, AHRER, HFEERTHERRN « THEENEHEESFAHAR, XD ZEH
KEMBRERBEOAR -, RABRKWE 244, A X ART LNAERFEERE. SHEE, BREEE
BORWBHEREELS&BRY o ZHEMHEXEHEE, RHBREENT . E. E B4 2RSS
—EXH, KT EREESTARZRENXRENERARE LRBEFEY, XLABREETEREEEZ RS
KR« EHUENREEAERF, AR/IMBERE L, BABRESE ERENHEXEREY, LPERE
WERERE L, EARWEHEEERSERRERNAAX, XEXHEBRERL , EAEYHFER D,
AR EAEY I EREABRIER, BERWEREAR FESAHYNER , MEEZTENSHEEERR /D,
AABREENRE, 2FBAER KSR HEETHRE, EFALTROXER, BREETEILIRE—
MTRBE, NEREBRXEHA N TR, BERXEHUED, B, HEREEEN TENIRESEX
HREWLEYHESHERESE L. MRENKERERFXIHEF LHYBHENESEEESEREE W
W, ERETFE SR T TEMA, EAERTUARIMRELNRERREEHEN, EMNS
HMYIBEBSHEENXRER R — BB
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