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Interspecific relationships in the forest community dominated by Pinus kwang-

tungensis , a Chinese native species

ZHANG Lu, SU Zhi-Yao" , CHEN Bei-Guang  ( College of Forestry, South China Agricultural University, Guangzhou 510642, China). Acta
Ecologica Sinica ,2006,26(4) :1063 ~ 1072.

Abstract: Pinus kwangtungensis , is a rare and endangered pine species native to China. Interspecific relationships in a natural
forest of Pinus kwangtungensis were studied based on inventory data from a 7200 m®-plot area in Nanling National Nature Reserve.

This study was aimed to quantitatively analyze the relationships of Pinus kwangtungensis to other species in the forest community

and to their habitat. The continuous transect sampling method was employed to investigate interspecific relationships in the forest
community dominated by Pinus kwangtungensis. A horizontal transect (10 m x 120 m) was placed at an 100 m altitudinal interval
along the elevation from 1100 m to 1600 m a.s.l., which represents the altitudinal range of Pinus kwangtungensis in Nanling
National Nature Reserve. The contiguous grid quadrat sampling method was used for the inventory in each transect, which
consisted of 12 quadrats (10 m x 10 m). All of the vascular plants were tallied by quadrat. Both Canonical Correspondence
Analysis (CCA) and Cluster Analysis were used to detect the interspecific relationships. The results show (1) the frequency of
dominance of Pinus kwangtungensis in Nanling was ranked an A class by Raunkiaer’s law of frequency. Pinus kwangtungensis

dominated in the canopy more than in the subcanopy and understory. (2) Both Spearman rank correlation (SRC) coefficients and
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Pearson correlation coefficients indicated that the number of positive covariation couplets was significantly higher than those
negative covariation couplets in the forest community, although SRC appeared to be more sensitive than Pearson correlation
analysis. Except the negative covariation with Litsea elongate, Pinus kwangtungensis exhibited no significant correlations with
other dominant species. (3) The altitude, slope, slope aspect, slope shape, thickness of humus layer and litterfall all had L
significant correlations with the three axes in CCA plot, and the environmental factors in the first two axes defined the ecological :
conditions of the community. The categorization of 105 plant species found in the canopy was made according to the characteristics
of the species along the first axis. Altitude was the most effective factor influencing the distribution of Pinus kwangtungensis . (4)
The difference in spatial distribution among 105 tree species was influenced by the microenvironment. The results of Canonical
Correspondence Analysis and Cluster Analysis indicated that environmental factors influenced the distribution and ecological
characteristic of the plant species in the forest community dominated by Pinus kwangtungensis .

Key words: population structure; interspecies covariation; ordination; cluster analysis; rare and endangered plant

F 8] 5% Z& (interspecific relationship) F§F MM BEZ MM EXE . £YEEPARYFH MERWHELR
B E B, W EXH Y . ARMAXRYHRCE LTENH R REY MERMHBEA TS, H
AP R RG-S MEEST A BT M Eh A SRR RS AR AESHEFNERY
LERTRME LR, A RFEAMEEXFEIH WIRT D, €5 A4 ( Pinus kwangtungensis) BINEHL R
BNAR BHRAMH—RMNABL2,. XETEELTHER LM, FUIXE] Fik. A TERF_ERPEYC, B
HMEATHEREY ., REEHXY M EFR RN EESE" FRIBZY BHESE"Y URSEKT
HET R, R, BMENI N EEXEBRANHELRENRE, BREFRS BT TR
HRERE,  EEMAEE RN SHMARFB KA ELXR, RUFT AR LR 525705/ RBER2EKE, 5t
FHRITEE ARG MO BEEDSURBEE TS TENMEMHEXR, UAEEAHANAPOLEFEEER
Xo
1 HEREHER

AR ARESTERER I ANH, AT FEILARREAREMHELEXRLNERERR
BARR Y X A YR (24°30'28" ~ 24°48'9" N, 112°56'8" ~ 113°4’18" E) 1300 £ hm® B £ R R4 #AM, R B RTE W
ERWERBK MBEBE RESEARFRER LA NEE, ZEKERARNTHRAFESRSE, £
SR 17.7 CEHFBRKR 1705 mm, BE T 8 A4, 4 B B KL 1234 b, FHHEE 84%" . K F
THRROR, AN T RERNERRFENIRATR . ZAHEEYEERURMENE, FEEEHERK
AR, AR EERMBEERE AW . BT K ( Pentaphylax euryoides ) . % 1% 4 ( Castanopsis fabri ) % , ¥ A J2 W LA
5t £ E W4T ( Yushania actinoseta) 1T ( Indocalamus tessellatus ) .3t Y138 75 ( Wikstroemia monnul) & S IEH, B B
( Diplopterygium laevissima ) \T= ( Miscanthus sinensis ) « & & B& ( Blechnum orientale ) . 3= H ( Dicranopteris dichotoma )
BEEAERERL#ME, BHEF B8 ( Morinda officinalis ) . B i ( Dioscorea batatas) , 5 " € LLj [& ( Parthenocissus
heterophylla ) S EA Y R F TR B,
2 MRAZE
2.1 BUHEITE

FELBE IR b R A E SR, ERH MM AHLEETHERANEALE(GER
1100 m) B LL TR E S (HF4K 1600 m) A BRI B, WREA R 100 m B E—RKFHS, 1L 6 KH
WEKI20mK,10mE,2R2010m x 10 m WHEFET, HIHEET 7200w’ £EH10m x 10m :
B RSTHHETEARE, MEMWE(DBH) 23 eom WIIE I ARNHE AR WE S8R TE, FiD R P

O BEEGRPHFEMYER. E-#H. BFHK. 199. 4
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FHEEREEREY. AN EFBMHEFTETHEAMNPLOARS M2 mx2m/MEH, EHGI 2 mx2 m /M
Fh#T O THYEE, CHEYHE RENEEQEHAEAE ., CRTANBELRE BEREM
EHEMEREAEE ., 3 28R9 0L DBH Jtr# : %2 DBH>7.5 cm, HH/Z 2.5 cm < DBH <7.5cm, &
¥ 2 DBH <2.5 cm; A& 2 BIRF R GPS KEREBIR K (BB v AR H BE W 8 43 45 SE A T i 3t 30 A 4T L 0
WOEE A AE T REEREREENHB AN ZEESINER T Fet B Mg ., SmtEf
B 45— XRIMR S FRF TS, URFREREER. UHRNER(0°) a4 A FER, | #5R
P (337.5~22.5°),2 ‘KA (22.5~67.5°),3 ‘adti(67.5 ~112.5°) ,4 R Fidbik (112.5 ~ 157.5°),
5 AT (157.5 ~ 202.5°) ,6 Fn TR (202.5.5 ~ 247.5°),7 R H (247, 5~292.5°),8 XRKREIH
(292.5~337.5°), NBEZIHTHE 2 S RBIHEAL,BM 1~5, 905 .M 3 REBEAHEE, 2 FIRME 1~ 3,
2.2 BEHH

R AR 72 MR TT BT A R AR S Rh BETERE I P I 40 A BUHB 7E Statistica™ FH#EAT Spearman BEHIX R
¥ Pearson A0 R H (LA T HIFRMIE R HO WM E™ o R FH SLH XF Y 43 #7 ( Canonical correspondence analysis,
CCA)7E PC-ORD"™ #4347 DBH ( 3 cm i 105 MFPEE R ETE 72 P M A R 5B R B E B B 3%
i B BHRZEE HEEHREEEURMAES S M ERFHMEEXR. BT CCA HFRTAX
BT R BIBE WA BT B BT, BETRBEMRO T, HHETHE FF KK Monte Carlo
Test, FBH T H TR 2 MM HELAENRETRSFAFKEFBZEMHEELREE . RI5EMA Corlation
BEES & ¥, F| F§ PC-ORD HJ 4 ¥ ) & (unweighted pair-group method using arithmetic average, UPGMA) Xt 4 Hi 4
DBH = 3cm KT A M BEHITRE,
3 BRE59SW
3.1 BEIEAM :

¥ B8 Raunkiaer 212 ESREA RSB BN 1% ~ 20%N A, % .21% ~ 40% N BHK .41% ~ 60%K C
%61% ~ 80%K D& .81% ~100%K E L™, B HEMBEU A RIFEE SEMEHE, X 90.1%,B %K
7.7%,C % 1.6%,E % 0.6%,D %% 0, R:AN A>B>C>D<E,5 Raunkiaer HFEE#H(A>B>C=D<E)
EAE—H, HIAJ AN . FEE KRYBASERBETAERROFH
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Peeu Rhba Scre Liel Cygl Mifo Caey Rhch Peeu Rhba Scre Liel Cygl Mifo Caey Rhch
Rhca Cafa Pikw Exto Vabr Foho Tegy Rhca Cafa Pikw Exto Vabr Foho Tegy
F4#% Population F# Population

1 EHEHRRELRARRDRAENTYRE

Fig.1 Frequency and average height of dominant population at different layers in a natural forest of Pinus kwangtungensis

BTG WL 3 the species code is given in Table 3

EHAHMEIAZLREAERR, FHREQSASRE . WHRFAIIAR P FENRR DB
( Exbucklandia tonkinensis) S th AHHBHHE RS (B 1), TBEELELHMBEE BORKS, T ARERER,
MERESE, B ATR EEEE, 5P ERAFRUFRAMKERTMBERERNAEEFHERA . &
REEREMEEHBEF SHEF WA, HEREENEHREFWRBT AR MREFH. HEEFHRF
PAFLFUA o BE AL B DA K K ok 35 S5 W o A B L TR A, 32 0 9 L A A T o A R AR ST AA T 7 B RO
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KR, HEERNHERNZEE AR, CEL RIS ELE BMHARMBROEET , FHREM
FEHHRZE—ERE . o, A ES ( Rhododendron cavaleriei ) 11 BE 4L BY ( Rhododendron bachii ) NL B TE
RERENEFRZMOERMAL MELBETFERZE D, IRIFEBYR B SRR REN, BIFEH FIH
FE HELRATARRTRERM LM, —EFAEROMRELE I MEE PR SE —ER ML
L, EERBAXWWHALRE P,
3.2 FMEHE

Fof (6] U A5 48 LA 9 B 00 SR AR A S AR 438 , B 42 b X (R) AR X Bt R L O B B FDFR B o Spearman & AH 36 43 17 Y
GREHERLD EHAHNBEREHBE AN EREEEDE, I MHNEREERADE,EH 1| M
MEREFEHE,NMHMELERDE,

x1 $HAHERERAEHALE
Table 1 Parameters of covariant among dominant populations in a natural forest of Pinus kwangtungensis

Peeu Rhea Rhba Cafa Scre Pikw Liel Exto Cygl Vabr Mifo Foho Caey Tegy Rhch

Peeu 0.17  0.32°" 0.1 0.07 -0.02 -0.02 0.36"" 043" 0.23 0.25" 0.04 046" 0.14 -0.06
Rhea  0.11 0.23 0.07 0.09 -0.22 0.16 0.19 0.11 0.28" 0.18 -0.11 -0.09 0.16 -0.06
Rhba  0.42°° 0.27" -0.03 -0.06 -0.2 0.25" 0.18 0.24" 0.28" 036" 0.08 0.07 0.2 0.1
Cafa  0.15 0.27" 0.1 -0.16 0.35** 0.01 -0.06 -0.11 -0.16 0.1 -0.12 -0.26" 0.27%  ~0.07
Sere (.21 g.16 0.03 -0.11 -0.11 -0.03 -0.05 -0.09 0 0.09 0.03 0.15 -0.07 0.08
Pikw  0.22  -0.26" -0.11 0.02 0.08 -0.25"-0.18 0.05 0 -0.21 -0.03 0.02 0.13 -0.09
Liel 0.13 0.29 0.46"° 0.18 -0.01 -0.29" -0.03 0.15 0.04 0.13 -0.03 0.01 0.21 -0.05
Exo 0.55"" 0.12 0.,29" -0.04 0.13 -0.05 0.05 0.17 0.40" " 0.26" 0.07 0.25" 0.05 0.1
Cygl 0.33** 0.00 031" -0.14 -0.03 0.02 0.15 0.37°" 0.23" -0.05 0.05 0.36"" 0.25" 0.25"
Vabr  0.21 0.03  0.17 -0.18 0.03 0.2 0.13 0.08 ~ 0.06 0.12 -0.1 0.40™ " 0.04 -0.04
Mifo 030" 0.20° 0.31°° 0.09 0.25" -0.17 0.317"0.30" 0 0.23 0.02 0.15 0.13 -0.06
Foho 0.1 -0.25" 0.23" -0.23 -0.01 -0.04 . 0.01 0.16 0.24" -0.13 0.03 -0.07 -0.1 0.15
Caey 039" -0.18 031" -047"" 0.1 0.13 0.07 0.41"" 0.387 0.42"" 0.12 0.09 -0.08 0.07
Tegy  0.17 0.24* 0.18 0.23 0 0.07 0.15 0.14 0.35° " -0.03 0.17 -0.15 -0.01 -0.04
Rheh -0.01 -0.09 0.15 -0.11 0.17 -0.12  -0.07 0.14 0.22 -0.06 -0.06 0.27* 0.18 - 0.04

A E R ERE, T X Spearman B AH 3 F ¥ correlation coefficients above diagonal , spearman rank correlation coefficients under diagonal; ¥ , * *
SHBRES%, | %EEKFEEHEE¥E » and + * noted a significant correlation at level of p = 0. 05 and p = 0, 01, respectively; ¥R {413 0 3%
3 the species code is given in Table 3

Hoor, U AR TR D B Fh e e BB RE B iy, RRMIE RS 0.55, I & BLARGE I, st R R it .
MHEREEREK XA GRS R K M AR 2 (Litsea elongate ) , 7.5 AR F1 7 BE AL BY , 548 B ( Vaccinium
bracteatum) FOEH#E ( Castanopsis eyrei) A RKIR D BT FFHEE , HAR N IEHEE ., R X BT EAEHENEY
FRE, AR R A AN ESENE, - TSR IEES - TR E B RSN, 2R
ST LM BEN - B ERDERMAN, —EE NP EERA  REHRAMNFEER ASNER, FEHR
Xt ERFFARMTAIE MR EGRRE, HERALNEERDERMEESFHSR., HXOMNERGLE
A TMIMERBEEDE, N ANFHNEEEEDE, 2/ M2 EF RN, A ZREE 5 P2 T
Xt . Spearman BKAH 3 73 A FIAH G/ A A IH 45 RE A — B, Z 4 IE 7 R 3T 5088 B 38 £ 4 0 U 28 4 7 i 4
{H Spearman BAHX MUK LT TH M EESHAFEANESBEFAMEBENERE EATRESKMEX
S RAERREUE, BT LA Spearman B A G H 58 #) IE 7 AR 8 35 B A8 #0 X B0 8 M ¢ B RO 16 50 B 5K,
MM ERER BN EE LN SR AZ2BEMNDEXR , RPCHE AR S KN AE ZHFHEA M

HJF o ARAUHBORSE 2 2 00 045 S Bl 138 50 o 60 R 2 1 R IR B P 2 5 PR IR - A BRI A f
3.3 YRMEHEETHHEELLER | gi
HERAGHEYBES T SHEL RN % A%, JIEI 4 (Canonical Correspondence Analysis,

CCAREBTER —HF A LR R ENH X EGHRAEN THXR ELNSESENHB ENHEMEHF T
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BB WA A A B ML X B A AR (CCA) = HE R M AAFIE AR 1 20 510 0.676,0.363 1 0.245, B %
S5BE T3 MEFRMEXLARE N 0.940,0.802 F1 0.871, S ER AR AR SHFERFHRHELER
HELEFFIRE, PER 0.0, AR REEE, s M HRERFE M HFHYBEARBRENMEX
H(F2), HEMEXNEF BEEREESH -HFHMHXHERK  HRAVEBREE, BRIEE., ¥
B T LRSS —HE R M A RN, ZHE AR B ASTEE/NF 0.35. 58 HFHMEXMHE
HBEAWINEEFESAM BREENSE AR ESE S FrmBFEaLE. 558 HFame 4
ML, G THESE=ZHFHARRNEXEUN EATRETFSEZHFHNEX AR, # !
AE—ME _HFHERRETHRXRARE =R S RRE FHXRBE FEETES - B _HFHM |
MUEEHERREESEN, ESMFEETFP  BREJUAFAEERBRN EM XY, BHE R EE MM
HHREEOFERERMNEALYE MEENBHRRZEENABRMAMLE, BRAER T 5SRERER
BHEMEEALRZN SHATBETHHXXEZRFIHE., $#HAHBHESHRERFH CCA ~HHTH
BIFHMBT 105 MEAFMEBMESS LS 8 NIREE FHMHEXME(E 2),

2 FREFSHFRARTRETZEHELRY

Table 2 Correlation coefficients for environmental variables and axes

FRET  wwwy sorsie HEw mm mE mm o omp Do RRAREER AREN L,
Environmerntal Axis 1 Axis 2 3Axis 3 Altitude Slope Aspect Slope Slope Thickness ER Cover
factors P P P position of humus Litterfall

1 0.689 0.649 0.205 1

2 -0.622 0.626 0,297 0.043 1

3 -0.237 0.368 0.279 -0.030 0.260

4 0.574 0.651 0.206 0.855 0.0960,116 1

5 -0.251 0.466 0.801 0,342 0.6240.438 0.290 1

6 0.739 -0.553 0.258 0.196 -0.6630.351 0.032 -0.260 1

7 0.549 -0.507 -0.016 0.044 -0.5720.442 -0.093 -0.446 0.704 1

8 0.310 -0.060 0.058 0.125 -0.1580.114 -0.078 -0.043 0.346 0.166 1

B2 oA NRERAME(BRNEI), CEAKRERRTAEE T 5 AM KM XD, E0H
HETARNMEM L ERRET FAME ST HE 7T HMHE L, ,

105 MEAFRIGE—HFBTURBIIFAL, —L246TE HFHN0EMN, 5 —-REREESPT
HEMBAN, ZIE S PR ERERNIFE. F—HFHAENKX LY R LR EAARE R, B0 M E
BRI, T ERER /D, MAEMKYFHEREFRNM, BT /NRLH (llex micrococca ) ME /\ A ( Micium
toxicum) 5 HEMMEREE S, ERHWFHBREF TE—HFFHOHEE. MrEFRSAGTHE -HFHEMN
4 P — V& B R, T2 /\ B AL T TR 1700 m 1 1800 m M BB R ML IX , —FERABME N SHEYH
ML R A, AR, R4TIHT 1S MEBFBE 3 MR AEMME, SEE 29T FH,
EE R TE - FRNALY, 58 HF M AR A B (KR EX 1.062755), MHAMK 14 MLE
MBS T B TR —HFRE LT A FE—HERRE T (58 THFR R ER N RE) . K3
T R A S AR T AR 1 TE A SCHE SRR, BB AR 1100 ~ 1600 m Y TE Bl 14, il 0 4 &5 JEE B S8 A0
W R AER TP LMK LRBE K., XAHMETESRNER BT RHEIFRS AR, TGRS E
ENEEREREFRES R, ERRER LN FHERRE.

3.4 YREEREIN

BMENRANESIUFEEELS, KM X RIBR T BE A R R E 2 /N4 5T B 8 i i {4 3L 7E =2 18]
S E RS . LN IR BE B R B RIS AR, 3T IS 42 R A AABE S DBH > 3cem TR R R HEAT T & 43
(E3), BEEBEMBFAT 105 HAAKNMERERAXR., YIEFREN 14 5,105 MRARMAI N3 K, F
P (Acer davidii) . W\ & ( Liquidambar formosana ) . 1 % # ( Alniphyllum fortunei ) . I < K ¥ ( Clerodendron
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Table 3 List of the tree species in a natural forest of Pinus kwangtungensis
{475 Code H4 %) % F Names of species 5 Code M4 B #F Names of species
Acda H P Acer davidii Dtu FEw 4% lex tuscheri
Acme B Acer metcalfii lto #|AM Micium toxicum®
Actu W FHE Acer tuscheri Lifo W#& Liquidambar formosana
Adgl EHH# Adinandra glischroloma Libr W BT A B Lithocarpus brevicaudata
Admi . ¥# Adinandra millettii Lico B BB Lithocarpus comeus
Alfo AR Alniphyllum fortunei Life H:RIF ¥R Lithocarpus fenestratus
Alch BT T #, Altingia chinensis Ligl G Lithocarpus glaber
Arde BWEHWA Aralia decaisneana Liac RIKARFETF Litsea acutivena
Beau BRI Betula austro-sinensis Licu \WEF Litsea cubeba
Brpa 4% Broussonetia papyrifera Liel M AE Litsea elongata
Busi B Buxus sinica Ligl B ARE Lisea glutinosa
Cach BILMEW Carpinus chuniona Mapa W ENEHE Machilus pauhol
Cavi BFEARHEM Carpinus viminea Maph FE M4 Machilus phoenicis
Caca B4 Castanopsis carlesii Maro YR Machilus robusta
Caey THHE Castanopsis eyrei Math 14§ Machilus thunbergii
Cafa B B34 Castanopsis fabri Mafo ARHE Mangliciia fordiana
Cafr OB Castanopsis fargesii Mayu FLEAE Manglietia yuyanensis
Cala FREM M Castanopsis lamonuii Meol K8 Meliosma oldhamii
Ceci BB K Celtis cinnamomea Mesq Bt AL Meliosma squamulata
Ciri GARtEE Cinnamomum rigidissirnum Mexy FEWRR Melliodendron xylocarpum
Clkw J" IR KFE Clerodendron kwangtungense Mifo &M Z% Michelia foveolata
Creu BF 1L Crataegus cuneata Mima BRI &% Michelia maudiae
Cych Wi B R Cyclobalanopsis champi Mipa H ¥ Microcos paniculata
Cygl WX Cyclobalanopsis glauca Neau #HARE Neolitsea aurata
Cyje Ki#H K Cyclobalanopsis j Nekw TG A F Neolitsea kwangsiensis
Dama Eik A Daphniphyllum macropodum Neze B K E Neolitsea zeylanica
Daol B A Daphniphyllum oldhamii Palo FARWBIEAK L Parakmeria lotungensis
Deho F 4k PO BB AE Dendrobenthamia hongkongensis Peeu EF|AK Pentaphylax euryoides
Dede W% Dendropanax dentiger Phpr Bkt A BE Photinia prunifolia
Dika B¥Hh Diospyros kaki Pikw i T AP Pinus kwangtungensis
Elde ¥ Elaeocarpus decipiens Pima T RE# Pinus massoniana
Elja H##:3% Elaeocarpus japonicus Plam BT Pleioblastus amerus
Elsy A Elacocarpus sylvestris Rain % 1E Raphiolepis indica
Enfe M BAT Engelhardtia fenzelii Rhba FBEMBS Rhododendron bachii
Enro H 42 Engelhardiia roxburghiana Rhca ¥ MR Rhododendron cavaleriei
Erca BFHLAR Eriobotrya cavaleriei Rhch W] E 4L AS Rhododendron championae
Erku KA B Erythroxylum kunthianum Rhkw I~ BS Rhododendron kwangtungense
Eudi Z5|M# Eurya distichaophylla Rhsi BB+ BY Rhododendron simiarum
Euja B FSHF Euscaphis japonica Rhch kA Rhus chinensis
Euja ¥R Euyra japonica Scre Hith AR & Schima remotiserrata
Evle W REHE Evodia lenticellala Sesu R Schima superba
Evme Wt REW Evdia melicefolia Stod FHEEBE Styrax oderatissima .
Exto KR DEEM Exbucklandia tonkinensis Syer B IKA Symplocos crassifolia
Falo K% R Fagus longipetiolata Syla Jeut i B Symplocos lancifolia
Foho B Fokienia hodginsii Syra F AW Symplocos ramosissima
Gych FERIE Gymnocladus chinensis Sybu FRHGHE B Syzyzium buxifolium
Hama RPN IE Halesia macgregorii Tegy B & Ternstroemia gymnanthera
Havi I 7R A48 %% Hartia villosa Tien BIr-#t Tilia endochrysea
Led M Bk 4 F llex editicostaata Tosu BFER Tonicodendron .
Nla K2 lex latifolia Tsch B %A Tsuga chinensis
Omi INRAT Nex micrococca Tslo R %2 Tsuga longibracieata
Npu £ lex purpurea Vabr Ly Vaccinium bracteatum
Tiro YA H llex rotunda
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kwangtungense ) R R K B ( Evodia meliaefolia) LA K %7 ¥ ( Betula ;zustro — sinensis) FEMFHEFERRT—
AR RS — K A& R A % (Lithocarpus brevicaudata ) B 842 NRAF (BB (Rhododendron
simiarum) A RHEBEHEMBH B —K B R HAMBE ARES I ESAT KA, BRAIE=ZKRLE, 15
AMEBFHBTAEERARBTE AR, B4 U MEBHBEE THE KL, BREFGH 3 KL
EHFE EANRBS A E—KLETHFRANLEN ECRRMTHERA LY S AREEL BT
MIRE AR AR, BESHS CCAHFRRBRARE FRWMPMHN I, HE A ST kB ok, AL

RASIHERFRMEXRHEERT.
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24 REHHESAFRNRSENNTE
Table 4 Final scores and raw data totals { weights) for 15 dominant species
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HEHAHLBERARLEERERFH CCA ZEHFE
Fig.2 CCA two-dimensional scatter ordination diagram of plant species of canopy in a natural forest of Pinus kwangtungensis

P A T4 1slope % B , slopesh 3 7 , Slopepo 3% & , Altitude ¥ 3%, Thickli 4% £ 7% M J2 I  , Thickhu 1§ /2 B £ . The environment factors

codes: Slope, slope; Slopesh, slope shapes Slopepo, slope positions Altitude, altitudes Litter, literfall; Thickhu, thickness of humus. #F#{UT L3 3 the
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Fr¥ He P4 1 HEFH 2 HeFHa 3 ALE Wi HFE HEFF 2 HFHh 3 piIE
Species Axis 1 Axis 2 Axis 3 Weights Species Axis 1 Axis 2 Axis 3 Weights
Peeu 0.227646 -0.091160 -0.195824 446.0000 Cygl 0.250551 -0.103643 0.196833 71.0000
Rhca - 0.092303 - 0,746102 0.260245 138.0000 Vabr 0. 189669 -0.291750 - 0.591067 340000
Rhba 0.070674 - 0.460547 0.393840 152.0000 Mifo 0.079045 - 0.460223 0.010698 24,0000
Cafa - 0.000005 0.526643 0.078637 130.0000 Foho 0.469241 -0.053077  0.730613 30.0000
Scre 0.485871 - 0.147089 - 0.246631 87.0000 Caey 0.527276 -0.293135 -0.912792 63.0000
Pikw 0.404929 1.062755 0.003157 183.0000 Tegy -~ 0.167896 - 0.010581 0.038959 8.0000
Liel 0.183366 -0.675227 0.501190 39.0000 Rhch 0.551631 -0.380838 1.046602 1.0000
Exto 0.290052 -0.334693 0.028648 65,0000

FRREICHB AL 3 the species code is given in Table 3
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Fig.3  Cluster analysis of arbor in a natural forest of Pinus kwangtungensis

BB ILEE 3 the species code is given in Table 3
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VR R R A B B R R U R EN EEES 3 R SR B A R, 105 MR
BHEOHEGE -SRI LT SR HERBTERNT, BRRERZNER LRI TN EFHER,
HEAHMHEMAXERRTHEARNRAFTAMEKER MEREFERTMARESRSH LHER, &
W R AT MBI EERUERB AT BB PR PRS0, FELESIERELE K,

—EHHEYM LA R REHMEREEFNARGERM, BEAMAE RO HE RN B S B
MEBAYURBENSHNESSEREEREN, BYMNHARENEFTERNHETHEESARE
B ICHE, T RA R BEAR ST R MM, B Fobes S AV HWES AP M A HAMEERFR
FhIEIEX 2500 8 LASR V0 B B A0 2 (] AT BB AR E AR AR M — R i I 5 8k MR B SS MR 50— E N
EE¥PRARRBELESYRITE, {8 Forbes U{UIRH T — MABBBE & X, W B H 518 2 8970 A BX &5
WAL LERFE, UBERSHEEARERHI™ , REFZVRHEMMEASANERHEL LRES
Bl TR EIERSS AN —HHUREHENESRS, U RINRBENRESHAESENE®N, MEERM
[8] 43 B (Interspecific segregation ) #) %4 [8] H}4 ZF (Interspecies covariation) S MK EFAER K EFR . MBS K
EERIRTEBDABETRBEELHERBAS , HEANEE—-EBE LM r ZCREI TR
BB aT HIREFHNES . BEXRRFREN , ERMADELRIEFMELSN . BAENHEA
STRBINAERAFEX—MERRMBEZ AR R AR IRET R, REEFIFT IR, FMEXRY
#H B WA, (UHET AEREHTEEIT RSN, 2 F KBS AT TSN EY MES R
FHBTRABMNARNEM L ST BRNERESY TR, M FEYERNS FEYEFRARLS
A R B AR 22 52 A B b (] B B PR 9 LR T oA ek — B BRI E X R

RPPEHEYBRXBNTFRZ - RERPEER  CFAHNHERLNERARERET AEEER
FERRP RO, ARESIN RTINS RS, RSN ES AR IR BIULHE R :
R T IE T A, NIRRT AR AT LA, FE IR R K EY T R T, LUPZE S LB LR R
W B AR, B AR 4 i T A A B TR R R RN B AR BT IR R AR A R B R 2% -
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