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WE: TN TLIRSBEE AR E AR 2 FEE R, W) 2 BRI Bk 3% P9 12 44 (Phoebe  bournei)- 4 (Cinnamomum
camphora) A\ iR HBEATREE S5 M 0T 4553, 0.37 hm2 K Y 354 128 Fikad) 9 563 1k, & T 57 #1 99 J&; Hrh 7
K 35 Ff, FHEAR 61 P, EA 98 Fh. EFAZT, HEEAAET 5 HIREYI5 Al 2 L 2 (Triadica cochinchinensis)(33.86%) . [
(17.24%). 1%(12.96%). =A% (Melicope pteleifolia)(7.92%) #1117 T (Litsea pungens)(3.70%); #EA)Z LL# % FH(Rubiaceae)
YR AR URAE (Poaceae) YA . Te K2 HEARZEFNEAZ 1) Shannon-Wiener F64(4- %14 1.230. 1.708 1 1.754,
Simpson 5443714 0.635. 0.680 A1 0.707, FH[Z N TR FEAMFFE . JFEELZHREIHT(NMDS)EM, AR
Ji PR AR A — 8, AR SR IR B IAR R A B E R, ot 11.64% 940, HA S L 6.08%, /)
B i B 55.34%, CHA LG 25.28%, KB A7 EEACR 0.70%, - R ) At -4 A T IR AS BRATD &b T35 B 4T3 o

R : [ iE-FE N AR PR REE, BEVRSEA . BT
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Studies on Species Composition and Diversity of Phoebe bournei-
Cinnamomum camphora Plantation in Guangzhou

CHENG Xinxin'?, HONG Wei®, DENG Shuangwen?, WEI Xueying?, ZHANG Ganrong®, FENG Wei?,
GUO Yong?, YE Huagu?, WANG Faguo?

(1. Zhongkai University of Agriculture and Engineering, Guangzhou 510225, China; 2. South China Botanical Garden, Chinese Academy of Sciences,
Guangdong Provincial Key Laboratory of Applied Botany, Guangzhou 510650, China; 3. Longyandong Forest Farm of Guangdong Province, Guangzhou
510520, China)

Abstract: In order to understand the relationship between community structure with species diversity of artificial
mixed forest, the community structure of Phoebe bournei-Cinnamomum camphora mixed plantation in
Longyandong Forest Farm in Guangzhou was analyzed. The results showed that there were 128 species 9 563
plants in 0.37 hm? quadrat, belonging to 57 families and 99 genera, in which there were 35 tree, 61 shrub, and 98
herb species. In tree layer, the species with importance value at top 5 were Triadica cochinchinensis (33.86%),
Phoebe bournei (17.24%), Triadica cochinchinensis (12.96%), Melicope pteleifolia (7.92%), and Litsea pungens
(3.70%), the shrub layer was dominated by Rubiaceae, and did the herb layer by Poaceae. The Shannon-Wiener
indexes of tree, shrub and herb layers were 1.230, 1.708, and 1.754, respectively, and the Simpson indexes were
0.635, 0.680, and 0.707, indicating that artificial mixed forest was rich in herbaceous species. The non-metric
multidimensional scale (NMDS) analysis showed that the similarity of species composition was not consistent in
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different plots, and some plots contained occasional species. The diameter class structure of the community
showed an inverted “J” type, of which 11.64% were seedlings, and saplings, small trees, strong trees and large
trees account for 6.08%, 55.34%, 25.28%, and 0.70%, respectively. Therefore, it was suggested that the Phoebe
bournei-Cinnamomum camphora mixed plantation was still in the early successional stage.

Key words: Phoebe bournei-Cinnamomum camphora plantation; Species diversity; Community structure;

Community succession

T A PR R 25 AR ER BT R T B A
W, ST AR AP A T e A PR P B TR T AR AR
EN T A KRG E B BN, BT 2
i, TE2SI50TERR . A AR A RES
TTRE AR R HEBL B K SO R S TR
FRERDIREN, ERTREGESRETEAEATH
FIIVER o ST ARMEETE DAL B S5 AN Tl
ZREE, RRL B BRMORE T PRUEI 7 A A R
SRR, Wb 22 FE 1 A2 BV 2H R 2 A A AR 1 1)
HIESERE, RYERFES RA TR S RS
() EE BEZH P A A Wt SR T ARAR BB 2 A A AR
MIZAEVE, AR N ARG 2 R A Fh ik 3 AND
B, O AR R B AL R AR AR B

%] ## (Phoebe bournei) 2 1% %} (Lauraceae) ) i £k
KETEAR, TR, Sootll, e, KE. M
Z IR % AR 2 5t B Fh . 4% (Cinnamomum
camphora) AR R H 2R KRBT s ARM AEM . 15
FEFIER AL, AR Kl b AT SR IORE i R AR, it
PR 24 S AR T s A& T, NEE T .
] AR ANV [ R — 2 s AR BT AR, I8
BABE M EE, &3 44 00 B [ W0 FR0 Ik T
AR,

ToIMTIEE FRARZ NN IR, 1A LARE: &
FMEKIA )1, BIBAE ). MO PSRN A
(S E R E Y=y 1] L P =11 ps o I N o=
AL, AR KRR T LA AH SRS, TN T[]
Fi-15E N ARV 2546 ORI FL A R0 . A SO0 M
T3 IRl AR S [ A A N AR 28 e ) A R AR e
17 T, 4 TR IR R A 2 R, &
TERW TR F Z RS . N DRSS,
ARARTTUR AT R R SR R, DAHERE N TR .

1 B5e HAEL

JURAEIRAMI AL TN AR ES, &F
FAIA 1.620.3 hm?, FRARIHIAIL 1 560.2 hm?, AzZ&0

AR AR FH HiL P 60%M8L, BIF 58 4 LAy T Mz 1 51X
W, T 1320'~113°27'E, 23911'~23°18'N, &T
TEAHTFPEEZE AR IX, FF35R 218 'C,>10 C
RFFEARIIZ 8 000 “C LA b, s H (7 H)¥JiE 8 29.6 C,
=AH @ A)HE A 13 CAERRE )Y 1760 mm,
FNEFTE 4—9 A, F35H A% 1820~1 960 h,
TIEEFONRAE, FERENKAE R ICEKE T
B, pH{H 4.75~5.20, HA RIFIEKE.

2 Jiik

2.1 FEHIRE

2020 7 5 H, RASAIFER) %, TN
e B WA 37 15 2 T Xtk 1] - A N T VR 32 P 1 A 2
10 m=10 m fIFETT 37 A4S, 3£ 0.37 hm?2. XFkETT I
1£(DBH)= 2 cm TR ARBATREAR A, x4
Wi AR R IE S R MR TN IRE 14 5mx
5m HIEARZFEEHA 4 4 2 mx2 m I ARJZFEH,
SREARFIBL AR P4 . S B ESS .

2.2 BARMIGHR5 1T
2.2.1 BHEACRRAED

H L (V) = (R 538 B2 + A A + Ao 22
FE)13; AN 22 BE = GEMAE AR EL /A A~
HEAN) =<100%; FHX I = CRRATEPI RIS [
b B A0 BE S AT) <100%;  AH X . 35 B = (B P E 47 i
e BT TR AR /I P v B T AR A RT) <100%
2.2.2 VFhZ FEPETHE

22 FE TR 0] S R R TR SR, IF HomT R
SR A R R AR R ASCRHAYFF
B FE4EH0(S). Shannon-Wiener 5%k, Simpson ¥
PO FEFa %5 Pielou ) Fh5 &) FEFR 2L 4 S54R P51,
(1) F'&EF% R=S; (2) Shannon-Wiener 5% H'=
—Zf:l p;Inp; 5 (3) Simpson F5%¢ Dzl—ziS:l pZ;: (4)

Pielou 5% Jaw=H'/InS, 3\, SOAMIF%EL p A%
| AL BT AR B A
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2.2.3 FEEHET 4T

RS HET T R B EVE SR E R, DUE TN
bR, B EHSIH R . ASCRAEEES
YEHRE 7 M2 (non-metric multidimensional scaling,
NMDS), #£F Bray-Curtis P 2[5 LA & R 11 vegan

p
HEAT T4 0T, S, =100(1- Zip_1|xij - xik| ), 2,
i=1|xii + Xik|

Xij F1 Xiw 73 A R i FEAET7 j FIRE T KR Z B, P
VAL
2.2.4 FEEACHFPREAC R 73 FrifERT

I (%0 ) Wi <33 cm; IR (M AR): mE=
33 cm, DBH<2.5 cm; IIZZ(/IMA): 2.5 cm< DBH<
7.5cm; IV (HHR): 7.5 cm< DBH<22.5 cm; V%
(K#): DBN = 22.5 cm.

3 SR AT

3.1 FEEEHIVIRRALRR

i) A - N TR A AR AR, 37 /N7 Rl F B A7
TG 128 Bl 9 563 ¥k, FJET 57 £ 99 j&. H
RS 8 Bl 10 JE 15 B, BFHEY 1R 1
J& 1A, #eriEY) 48 B 88 J& 112 Fh. & )m i
% (KR} N KR (Euphorbiaceae, 10 J&, F[E), H:
i RAF} (Poaceae, 8). 7 H &l (Rubiaceae, 6). H
4 FH(Liliaceae, 5). % F}(Rosaceae, 5). LlI#F}

F 1 FAREH IV=1%HIF

Tablel Species with IV=1% in tree layer

(Theaceae, 5). #f}(Lauraceae, 5)F14E 44K (Myr-
sinaceae, 5).

TeAREH 35 MHEY), KJET 20 £ 31 )8,
842 bk, HEH(V)= 1%HH 12 Fi(FR 1), HPK
T 10%146 3 i 1% HH(Triadica cochinchinensis,
33.86%). [ H/(17.24%) 11 (12.96%), A4~ =HE7
(Melicope pteleifolia). 1L145¥(Litsea pungens). £L4
(Castanopsis hystrix). #%:5¢(Schefflera heptaphylla) .
HEZE (Castanea henryi) . 425 EA4(Eurya ciliata) . 7%
K H (Mytilaria laosensis) S IV WK, E#FIE T
RIFHEENEH .

HENRZA 61 FiidY), g1 37 #1 56 8, H
v BRI % (4 8 4 Fh), 4 L7 (Psychotria
asiatica). M4 (Mussaenda pubescens). JEMiAE
(Ixora chinensis) F14f- 1 # (Hedyotis hedyotidea).

EAZA 98 MiiEY, FJET 50 79 &, LA
RAFHEY % (6 J& 8 Fl), A 243517 (Microste-
gium fasciculatum). :(Miscanthus sinensis). .75 "
(M. floridulus) /NE#E¥f ¥ (Ottochloa nodosa). %4
IHZ% (Panicum brevifolium) . 5 % 2= (Cyrtococcum
patens). H{FE 5 7= (C. patens) fil % 77 - (Lopha-
therum gracile).

HEh, BETIEE 4 MERmBEEY, 5
B &k K (Morinda officinalis). % M- 28 % 2% (Zeuxine
affinis). %H /& % (Erythrodes blumei)#l14: %) (Cibo-
tium barometz).

Y o HHXS 2 PiERARTE 3 ARSI HIME /%
Species Number Relative abundance Relative significance Relative frequency Importance value
1 %4 Triadica cochinchinensis 383 0.3328 0.530 7 0.1523 33.85
4% Phoebe bournei 309 0.2685 0.086 2 0.162 4 17.23
% Cinnamomum camphora 152 0.1321 0.1450 0.1117 12.95
=R Melicope pteleifolia 93 0.080 8 0.029 9 0.126 9 7.92
11 #-F Litsea pungens 46 0.0400 0.0255 0.0457 3.70
ZIHE Castanopsis hystrix 23 0.0200 0.0658 0.020 3 3.53
J&Le Schefflera heptaphylla 31 0.026 9 0.0119 0.040 6 2.64
#EZE Castanea henryi 12 0.0104 0.0194 0.0305 2.01
BB Eurya ciliata 19 0.016 5 0.007 4 0.0355 1.98
e Mytilaria laosensis 6 0.005 2 0.0101 0.020 3 1.18
R4 Aporosa dioica 7 0.006 1 0.0019 0.0254 111
I 5 AHJE Acacia mangium 2 0.0017 0.026 3 0.005 1 1.10

3.2 MERWM SN
XTI RR B R AT g (8 1), RS 1.

2. 3. 14. 29 MR ART 25 B, L AR R
T 20%; ADEFETT OO AN 2 Yofk, YRR E



236

I AR 2l

30 %

JEAG . SR ARSE & 2 YEFRE 7 Bk i J7 TR i 28
BRI ARAMAE AT HEFE 73 i A PEA (K] 2, 3), 25 R AEZ
LA R?=0.968, £&14:[7]H R?=0.852, KIHfUE
BORET, HIF AR, NE 2 T, KREZHFFE
TIHR A BONSE, BT 1. 2,0 30 14
29 [AJ R PR B0 , 3X JLANFE DT A R0 A 2L Fse A AuA 1
B, H54ta R 3 M7 330 34, 36, 37 5
Fotre 7 RO, AR AER] 2 A X, =W
RN V0P A R AN B 2 R AR S R O 1 2 SRR
K, WTERZIVMET T o B, AN
TESFPECR, I SE AR — . T4E A AE
£y X (Diploclisia glaucescens). #%5-E%:(Rubus refle-
xus). F&F 7 (Stephania longa). WM (Wrightia lae-

45¢
40t
35t
30¢
25}

201

B # Number of species

— HyFh L Number of species

vis). H2A(Aralia chinensis)fEE 2 H4bFiu%%, 5
HoAt P iR 50, R H AR AR WA, X
FEDHAE T L.

I3 IR & Z R R Z AR R BUEAT R
(& 2), ANFEZZr¥rFh=FEE . Shannon-Wiener fi5
£ Simpson FEER I H AR R AR, SBIREA
JE>HERZE>TERZ, RPFEARZ P ERE,
RFE, RAES 2R E. T Pielou FEEU 2
AR RS, RIATARE >ERZ >HERE, &
HITR AR Z P M AT SRS 5) o K R RE-RE RS 5T 7R
A4 7 Ja8 7. By 2 RS 1) A AR A v 228 190t 47
VIFh ZFEE LU (R 3), S5 RRH, [MRE-FERFE )
s RS, MIRARE 2R R (H) B

—a— %

1 HEI7 AR

Fig. 1 Number of species in plots

1 2 3 4 5 6 7 8 9 1011121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37
FEJ7 Plot

tanbjratihuifisditi e

MBS B2 NMDS2

20 &

-4

HigEFE1 NMDSI

B 2 3T % Bray-Curtis #0570 FE 40 1) NMDS WU+ &

Fig. 2 NMDS double sequence diagram based on Bray-Curtis dissimilarity matrix data of species abundance
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3.0
£k 144 Non-metric fit, R® = 0.968
25k ZRFERLE Linear fit, R =0.852

HE 2 Ordination distance

0.5F

of ! - N

0 0.2 0.4

0.6 0.8 1.0

JE 5B 29 Origin distance

& 3 3 NMDS 45 1) Shepard &
Fig. 3 Shepard chart to verify NMDS result

R 2 THERIMR Z AR AL

Table 2 Species diversity indexes of community

I=Y/4 MFEEE (S) Shannon-Wiener 5% (H") Simpson 544 (D) Pielou 541 (Jsw)

Layer Species richness Shannon-Wiener index Simpson index Pielou index
FeAR Tree 35 1.234 0.635 0.802
EAR Shrub 61 1.708 0.680 0.703
R Herb 98 1.754 0.707 0.723

R 3 ANFIRLIAE R K MR 22 A 1 AR

Table 3 Comparison of species diversity in different community

HEVE H S A LU IEG Tr A JE Shannon-Wiener %
Community Location Area (m?)  Number of species  Shannon-Wiener index at tree layer
URAE & G R I BR RFENIE 1L 10000 111 -
Secondary evergreen broad-leaved forest Dalingshan, Dongguan
N T-RARIRATH T EZ 4800 48 3.52
Artificial-natural mixed forest Baiyun Mountain, Guangzhou
IREEER TR 1600 70 -
Michelia chapensis forest Zengcheng, Guangzhou
) #-15Hk  Phoebe bournei- TN HRRE 3700 128 1.23

Cinnamomum camphora forest Longyandong, Guangzhou

3.3 HENRAEHREE

Xof o) A - R A 0 P TR K SE W Bk AR R A R AT
X5, Horh = <33 em (40 A 1457k, 5 11.64%;
& B =33 cm, DBH<2.5 cm M ARHE 20 ¥k, 4
6.08%; 2.5cm<DBH<7.5cm [J/MFH 637 £k, &
55.34%; 7.5 cm<<DBH<22.5 cm [H- kA 291 ¥k,
5 25.28%; DBH =22.5 cm ) KB 8 #k, 5 0.70%.
TR LM% N 6.15 cm, BEERLIE N, ¢
AREEIZWIR, T DBH N 8~12 cm I, HiHl 1
AN, FFEARIT B oA (K] 4).

E— 0 0 VA 32 R R 0 AR KA LTV
fli(F 4), SRR W TR KT A A

Fi, H#RETH S, HE{HE R(33.86%), [t &
HEEREAS, RP L SHERE T GRS,
Wi FERIREM . S350, AEIS AT, LS
LR EERILL 7.5 cm <DBH<22.5 cm [{PH W £ (196
BR), S RETEIRN S B 17.03%, 11 AR A R
LZERILL 2.5 cm<DBH<7.5 cm (/MR %, 404G
193 Fl 102 ¥k, HEEVE S 16.77%7F1 8.86%, *
AR [ R A AR AL T BT B, 1T LU S A Ak TR E

X R BRI S 5 A 1) A AR N MR AT R
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R4 TG D BRI RS D

Table 4 Growth status of main constructive species in community

4% Species B Density (ind./hm?) 4% DBH (cm) i Height (m) 5EME Crown width (m)
% Cinnamomum camphora 372 6.82 7.82 3.10
[# % Phoebe bournei 698 3.84 4.76 252
LI %4 Triadica cochinchinensis 798 8.46 8.27 3.20
AHZEAT SRR B R A8 T MR i 2

2001 FEPE AR A R[0T,

ol S5 A6 AR [ AR 2 AT 1) T B A,
5 Ol SO R, ORI [ . AR RS A
£ ool DT AR P A ) — e TR AR T R i A
> w4y N 6.82 cm A1 7.82 m, [EHiA 3.84 cm Al

sol 4.76 m, RUIEHIAKARGLCEI T AE, X gE

|‘””I R g 7 T3 T B B 8 R
0 I P Z0, WA RS . [E A E T Y, ot

2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32
942 DBH (cm)

K 4 BEEBIARRA N AT

Fig. 4 Distribution of diameter class of community

200 I 2~5¢cm
I 5~10cm
Ml 10~15cm
IV 15~20cm
150 MV >20cm
2
=)
=
Z 100
uiz:
bt
50

14t 154 L)
Phoebe bourne Triadica Cinnamomum
cochinchinensis camphora
Hi% Species

5 HEVR T R AR A1

Fig. 5 Diameter structure of main tree species in community

FEJT A, 7E 0.37 hm2 #EHh py i 5% 57 # 99 J&

128 Fa). SHABBRMAEEMLL, Az AT-

TRV AT IR 7 (48 T2, R L YR A2 6 4 i otk
HEVE (111 Fe)U8), B IR B 5 SRR (70 Al 1290
Z, MMEERL R FRE. BRENERED
HIAT 35, 61 A1 98 FifEA), VHEHLJZ XS HEVE (0
L TTBREE K, W RE R BTN R IR AR I 3 1
o Ui X, iR 2 WU S T AR N )
R ST S TP NN TR R /N 7 X VAR O AN
1% 1560.2 hm? [ IRTA M A, KRR ) 25
AR AR PR =F s B AR 2 REPE 4R S i T

RIIASAF ALK, EUMEE S s K, 2
AR RR R A R A 2220, L o S A s A
KA A 5 B AE KRt T E@E AR VR . T AR
YRS 12 a AEK, EE BN 170
AR, (G UR,  RR AT [ AR AR KA
Ml EHEIREES S, MdmETER, &
BN ESHSEIMAE, Mgz,
T S VCTE [0 A AR ) A K J5 1, R B E 2 TR AR,
AR E ) A AR ) A K

TEREVRIE B 7 1, [ - N TVRASHAE B G
REZ B HEBIR, WA R EFORG R 4T
B TR AR R A KRB R B8, BB
Hahn, FRARBEZBER D, KEZBFAEERLTE
LB (2.5 cm <DBH<7.5 cm), “FHME N
6.15 cm. 4% A 8~12cm I, HIL 1 AN, H
BT, ATREAZIS — 2 B TR AR . (R
TR, BEEH TN S E <6 m i RR
TR S A TV B, PR R 13~17 m BT
WREEND, RFEA, MEERN R <6 m B3A
9030 ¥k, A 94.43%; e =13 m HIREARIY
16 ¥k, R 0.16%, PRI HfE 0 ) A A A T
TR ARBEIE B DAL TR B

FEIE (AP 2E BURFAE B P 2 6, i 7
BRIV B A EH SR EEN S SR P,
A FUEE T M T R A 37 (i) A - AR N VRS
METEELSE, 0 TiZX ISR, D2
FEPERTH bR B ARG, 46K
PRI A, Syl RN AR R 2 A A
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MRS BRI, HONBERE IR AIRTT N TR

KA. B, Ptk AR ERE. &

5 R 15 A L AT RAFROJERE . 705 B
R, AR AIRRL IR S % R £ A AR
BT
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