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TeAR BN BAR R 1 bRm KA, (L 18.97% 1) 5 ZEHEE Fr A W F b 1) 38 4 A, HEA R AR RGP 325 % 20 cm
DU RIS PA 37.06% M B ZEHEEE 2 £, ZBIEMNTEAR S FIEARZ B B IR AR P BRI B85 MMM 2 R R R
W DFEEEIRIOITARE >WERZE > AR >HEARZ: WAEIREOVBEAR >EAZE >TRE >HERZE: LR
D M Hig @ AR R, RARKARERZ . B, 12805 R T WA B SR m Ak, MR RO 325, Al
RHAERKIES, ERMBEATRE, NN

REE: RN B WM IR

doi: 10.11926/jtsb.4495

Studies on the Phenology and Community Characteristics of an Ancient
Tree Machilus chinensis in Ilha Coloane, Macao

. . )k . .o . o .
LIN Chunhui'*, YI Qifei*”, DU Xiaojie?, WANG Qiang?, GU Huiyi?
(1. Zhongkai University of Agriculture and Engineering, Guangzhou 510225, China; 2. South China Botanical Garden, Chinese Academy of Sciences,

Guangzhou 510650, China)

Abstract: In order to strengthen conservation of Machilus chinensis, the oldest species in Macao, the phenology
of M. chinensis and M. velutina, the dominant species in the community, was monitored, the species composition,
structure and species diversity of the community were studied by using sample plot method. The results showed
that February to March was the peak growth period of new leaves of M. chinensis, the flowering period was from
mid to late March, and the fruit period last from April to June. The peak period of new leaves of M. velutina was
from April to May, the flowering period was from October to December, and the fruiting period was from
December to March of the following year. There were 104 vascular species recorded in the plot of 2 000 m?,
belonging to 82 genera and 48 families. The flora of seed plants of the community was dominated by Tropical
distribution type, accounting for 87.01% of the total flora. Although there was only one tall ancient tree M.
chinensis in arbor layer, its importance value of 18.97% ranked the fourth among all tree species. And Machilus
chinensis (seedlings with average height below 20 cm) ranked second with an important value of 37.06% in the

shrub layer. Machilus velutina was the dominant tree species in arbor and shrub layers. The species abundance
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index was arbor layer>shrub layer>herb layer>liana; the evenness index was liana>herb layer>arbor layer>

shrub layer. The Shannon-Wiener and Simpson indexes of herb layer were the highest, and those of shrub layer

were the lowest. So, the community belongs to the subtropical evergreen broad forest, the species composition is

relatively rich, the growth of ancient tree Machilus chinensis is normal, but the population is unstable, protection

should be strengthened.

Key words: Machilus chinensis; Community; Phenology; Macau
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TERE R G, BEE 40 mx50 m (2 000 m?)FE
Ho SRHFHARAS T, 2 000 m? FIEEHBRI 73k 20
AN 10 mx 10 m TR ARFE ST, FEREAS TR ARKRE J7 B AL
LA S mxS m FIEARFEA A 1A 1 mx1 m 1)
BT « TR EF O, AT N AT
BRARMIZE >3 ecm)WFi 4. @ EFEE, IF
TLREAR (R <3.5 m). FEAFBEABY R4 .

[N e

2.3 Hm o
HEMEWHE  HIEEAV)EFNEE DY

FhAL K FR bR, HoE R H AR 2 FE(RA) AHXT
W (RF) AHXT 535 (RD). AHXS 36 (RC). FRA
IV=RA+RF+RD; # K IV=RA+RF+RC.
ZREMERITE FEVE 2 FEVETR B Re ek
VIR SRR EIRER, YFFE B Margalef fi7
HU(E). Simpson $5%{(D). Shannon-Wiener f5#1(H")
FI) 51 Pielou FE U (Jow) A2 FII 4 B o ZFEMEFR
. E=(S—1)/InN; D=1-YP?; H'==Y(P,InP)); Jsw=



502 HAH W AR 27

30 %

=Y (PilnP)/InS, X, S AR AFTAEYFE: N
NFETT AT R PRl @ A RES Bl
YRR B B

3 SE AT

3.1 Vg

eEAsYE 11 A EE4E 3 AT A, 2—3 A
N, WO R N, R, TR
PSR, 3 AR NI, L,
4—5 HRan R, R EEEffE6 H, 89
AUERHR, RRAEREOCE 2O, R
R %, WD R, BB . BEIEME
7 A Z A2 AEA MR, 3 AV IR R, 4—
5 HoNEM IR, 10—12 A5 2 s, ot
WONRMLL, RO ER R, L8N 10—12
H, RN 12 AEF4E3 H, 3 ARz, Rl
IR E R R BOE L, 2).

3.2 BEEMIFNA R

FRIE AL (TR 1), W] BE IR BV /K A A o
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Y A RE AR (rtocarpus hypargyreus)F1| R4 2
LRI YA FE(Gmelina chinensis)Z . FEE & EEL
% 172 7 5Bl (Rubiaceae), A 8 J&, HixZ&E kR
(Fabacea, 7 J&). #&ELE 2 )8 4 Fh, ildte)E 10430
T2, B MK 2 T8 (Litsea) 134 R AE(L. rotun-
difolia var. oblongifolia) g A Z ¥ (L. glutinosa).
BER SRR Z, KRS 18 1 FA 29 %
B 59%.

3.3 HEX BT

N 2 AT L, 1T I BR K 2 98 B T R A T R el
THEYEN X BT, 77 @R 124
I3 A X R (ELHE L), DA 20 A (B HE #vis Az
WAy E, B 678, N EE 87.01%, L
o R IR, A 30 8, b B BT 38.96%:
FLVRZ S N IR B I -7 R A7, 59l
H 12 M 10 &, 205 G R JBEE 15.58%F 12.99%.
RELA) Ja 1D UL e 1 R 5, AL A A A 2 JE, N
FA J& (Pinus) I SA BT J& (Elaeagnus), &5 J@EH)
2.60% o M i J A0 35 W b 8 R A 320 Dy AR T N
(PREE-H k) A, BEETEZMNESHAE

& 1 #EjiEiE(A ~D)YMZE BT E~ ) ED . A, E: B840 B, F: JBHY; C, G: 1£5]; D, H: R,

Fig. 1 Phenological phase of Machilus chinensis (A-D) and M. velutina (E-H). A, E: Sprouting stage; B, F: Leaf unfolding stage; C, G: Flower stage; D, H:

Fruit stage.
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H Month
1 2 3 4 5 6 7 9 10 11 12
1 1 ] ] ! ! 1 ! ] !
Al
Machilus chinensis
HENIE
Machilus velutina
TiZF I IR1E LS L] I
Sprouting stage ‘]IH]I[II]] Beginning of flower E Young fruit stage m Leaf shedding
stage stage
TFUR M4 LN -5 1E | 7 SR JIRE A
E Beginning of leaf Peak of flower stage ///A Fruit ripening Peak of leaf unfolding
unfolding stage stage stage
A NEZEL
Fruit drop stage m Flower drop stage
Pl 2 VR B T A o R 2 R T A Mo P
Fig. 2 Phenogram of ancient tree Machilus chinensis and M. velutina in Ilha Coloane, Macao
F 1 BEhAEE AR
Table 1 Composition of vascular plant family, genus and species of the community
PREA o JE L % A %
Number of family Number of genus Number of species
BRIHEY) Pteridophyta 4 8.33 5 6.10 7 6.73
RFHEY) Gymnospermae 1 2.08 1 1.22 1 0.96
¥ T4 Angiospermae 43 89.58 76 92.68 96 92.31
41t Total 48 100.00 82 100.00 104 100.00
2 TEVE IR R B 3 AT X 2R
Table 2 Areal-types of genera of seed plants in the community
S AR KT % y
Areal-type Number of genus
1. #5541 Cosmopolitan 0 0
2. Z #3534 Pantropic 30 38.96
3. P PRI AT FE AT BT 047 Trop. Asia & Trop. Amer. disjunct 3 3.90
4. [HH A4 A0 Old world tropics 7 9.09
A1 AT AEMER AR SR AR 515 ; 390
Trop. Asia., Africa (or E. Afr., Madagascar) & Australasia disjunct ’
5. #AHF YN A AT K434 Tropical. Asia & Trop. Australasia 10 12.99
6. RPN B AT AL /04 Trop. Asia & Trop. Africa 2 2.60
7. HA N (EDEE - R PEIE) /04T Trop. Asia (Indo-Malesia) 12 15.58
7-1. JRREERIR N1 E) 5 S ] e 2 8 MBI R . i 1 1.30
Java (or Sumatra), Himalaya to S., SW. China disjunct or diffuse
7-4. #EE (B ) B LR (B )0 A Vietnam (or Indo-Chinese Peninsula) to S. China (or SW. China) 1 1.30
8. Ll /34 North temperate 2 2.60
9. ZRILAIILSEIM I T 7345 E. Asia & N. Amer. disjunct 3 3.90
14. HE-H 4534 Sino-Japan 3 3.90
ST Total 77 100.00
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(Triadica)~ BT A J&(Mallotus) #1355 J&(Ormosia)~
P {8 & (Schefflera) ) N AT o BETE H #4
WL R 24 Bl RS, SEEE ALY
Py Ve IRARE R, TR R A X R B BRI
AT 5T

3.4 B EZM A LB T

MFE 3 T, RT] R FR K R 8 i A A T
Tt ) B AR ZE 0 K, SRR T AR O B R DL Ao
HUEEREAR A, 3% B AR BRI b 1 A A7 0 L E )
SR TEIERETE N L ER A, BEEELTE 446, K
PG R T HARTA, FEM m AR b5 A 4
e, FARRT R B IS 18.02%, (HEEAN TR A Z 1Y
TSR E] 1 AR, MO AR XS 2 T 5 AR R R T
RE&MG. RUEIERERE P RERE, £
FEE R B AR, AR AT R 2% Ak, Iy
ARJE B EMk(Mallotus paniculatus)f L1 S (Triadica
cochinchinensis) 7y 7 LA B ZAH 32.01%F1 27.27% 5
PasE 2. 3 4n, JAEMECE. KNI AR AR
HIRH, RREE P BOVRE RIM AT

TR REAB AR ZH SR BAHAL, AR F ]
X, VoNSREIRAE, T A i ) S RS 2 AL
FERWE T AL 4).

3.5 Mmh e AT
M5 AR, BRITERIA K P SR B R AV )

R 3 TR P IRAM R 2L

Table 3 Importance value of tree species of the community

FEEESYMESEREEIEMEX, WHEEE
TREERIMNTARE >HERZ > AK)E > A,
X RN BT AR P RS, AR N AEIAR >, &3
B ARG B8 G R . ##71 Shannon-
Wiener 5 20F1 Simpson F8%0 5 =1 R 2 H A Z ),
AR REARZAEY), TRARJZ ) Simpson 8% LL
JEATEIK, T Shannon-Wiener $& 5 LU A Y 5 o
HEARBIERE P M ARRE R, WREEREZ
AR Z R A5 53 A TR AR/

4 ZERAITIR

FE DA 2 4 R 0 52 A AN LA 34 58 B 11
AT H LK CLAE DN A ) EARBL R, dnie
L M. IR MARRL EHAE, REYKEIE
JSIFR G2 R AR T R AR B R, T
o P AT YR, LRSS E KK E
LIPSt gETRTIES et gD SR E RN BT DS
REMYMEI, L08Ry g, WL
ELMLE T A AR B I R R R R, e
AMUBE T S 2, R RS R AT R
GUEVIERR, MEWRE R A HE RS
& O e PRI g B R S e ) — R U= )
s SR, e R 270 s D A D T Py 8 2 A A S
R, HBHHEEA0, 2 RIFIEFOHIE
WP AR ISR 4—9 A, IEMFAE TR

i) BB % T /% HOTBE /% TEM %
Species Relative dominance Relative abundance Relative frequency Importance value
SBIEN Machilus velutina 26.13 30.95 12.00 69.07
Ik Mallotus paniculatus 7.77 14.90 9.33 32.01
WS4 Triadica cochinchinensis 15.16 5.44 6.67 27.27
Y Machilus chinensis 18.02 0.29 0.67 18.97
HR4E Aporosa dioica 1.69 5.44 6.00 13.13
[ E# Acronychia pedunculata 3.47 4.01 5.33 12.81
St A% Litsea rotundifolia 3.93 3.15 4.00 11.08
I Schefflera heptaphylla 2.90 2.29 4.00 9.19
MM Sinosideroxylon wightianum 1.70 3.44 3.33 8.48
M43 Ilex asprella 0.41 3.15 4.67 8.23
B I chinensis 0.65 3.44 3.33 7.42
S EEIR Archidendron lucidum 0.69 1.72 333 5.74
FHEAR Artocarpus hypargyreus 0.29 2.29 2.67 5.25
Wi%% Livistona chinensis 3.87 0.57 0.67 5.11
[MIH-£15. Ormosia emarginata 1.14 1.43 2.00 4.57
B34 Sterculia lanceolata 1.27 0.86 2.00 4.13
FBEAR Rhaphiolepis indica 2.17 0.57 1.33 4.08
HA 30 ff Other 30 species 16.05 8.75 28.67 53.46
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Table 4 Importance value of shrub species of ancient the community

it/ HIXTREE /%

X Z R 1% HIXHREE /% HIH /%

Species Relative dominance Relative abundance Relative frequency Importance value
SBIEN Machilus velutina 25.45 20.52 10.56 56.53
HiEKE M. chinensis 0.16 35.49 1.41 37.06
U415 Ormosia emarginata 25.49 3.40 2.82 31.71
TSIIA Schefflera heptaphylla 4.99 3.86 7.04 15.89
Wi%% Livistona chinensis 11.15 0.31 0.70 12.16
HIMAE Ficus hirta 2.90 3.24 5.63 11.78
R Psychotria asiatica 1.97 2.78 6.34 11.09
B4 Irea chinensis 5.67 2.16 2.82 10.65
LIRS %R Strychnos angustiflora 1.29 4.01 3.52 8.83
#5E Aporosa dioica 1.57 247 423 8.27
FHW Pandanus tectorius 4.84 0.62 0.70 6.17
M43 Ilex asprella 2.69 0.93 2.11 5.73
H3K#EL Heterosmilax japonica 4.40 0.62 0.70 5.73
FHEAR Artocarpus hypargyreus 0.23 1.23 4.23 5.69
HFIM R 2R Phyllanthus cochinchinensis 0.49 2.78 2.11 5.38
[ 4 Acronychia pedunculata 0.70 1.54 2.82 5.06
HA 30 ff Other 30 species 6.00 14.04 4225 62.29

R 5 THEBIRZ L

Table 5 Species diversity of community

Rk YIRh R YoRhE ' AR LRI (D) ZHMEIRE (H) BEJBERREL (Jow)
Layer Specie richness Species abundance index Simpson index Shannon-Wiener index Evenness index
F*AKJZ Arbor layer 47 7.86 0.87 278 0.72
WEARJZ Shrub layer 46 6.95 0.82 2.51 0.66
HAKJZ Herb layer 37 5.33 0.91 2.79 0.77
FEAIEY) Liana 27 4.61 0.89 2.56 0.78
7% Community 104 13.44 0.95 3.59 0.77

e R, LEICH S RSN S 2 6 KaEm, F
DA A B P R AR R A — 8 I 22 7 HRTEART)
VRS R KE/NT, W B X IX e A de /N 1 3k
ITEEWA, BN BT,

REL ) HHF V& A2 T AH 5% T 1) 22 PR P 3% — 2 B4
PEHEZIAH A 1 R — AN B R U, X AR (1) 3R
IR 8 52 R B RS AR AR RE e . ) R
KRB AR A 8 T 5 WA B SR AR, B
A B S 1) 5 A, B A I I PR AR M O T A R
TERT RINEERIX, HEMX R ERST RaE
ARABL,  EMBER b SR s DX AL, 5 R A
WYX /G VBRI, Bk A R 44
BE77 )8 97 B, WM 4 RS B TR, FEEUR
ZHINFEERIA G R, S8 pER T REYIX R0
AU, Z K R JE T R 2 o 12 oA IX
FH, BoNFER, URGEFHERTE 53 SHAL S
JEEL) 87.01%, M T RIUA 2 &, o 2.60%.

X EBITHEY) X R AL, #his P Jo J F R 2R A%
%, MY, TR VR R T I A
(ORI = )

BB R W) B LE B T o B Ak b A7 1
T, SPPRTERER 9 s A B R O BER
(IR FH e B E BRD T 28 Vi e St | ] SR YD 7K 2R %
BN B BB, ERRKERERZ T
HEEAR S R, 200N 69.07%F1 56.53%. FF
VEAR AR A Fh e B M BEVR IIREZE, SR E i frd
MEERE, B RV KRR e A
FEBERIRR AP . AR RETE TR 2 FHEA 2 (1)
BE BARAMIK, (H e HEME 3 MEfRZERIR K.
PSR, T A A vt A% PRI T DS, Tt A 15 mox
20m, WS VA RE R, TEREE N AL
W, HEmE YR, ShEEE LN 20 cm,
P Z WM, KIS AL GBI AE RN SE, At
WA G B AR ES RN, T AR DL R A L /)N
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REIIIAR, 33X A HEAR 2 I AR AR A X 25 B ARG Y
JR A

VP Z RV Z PP m MG B M, %
FEME KT 5 VA iR e PE 2 A U190, R ot &
B R R IE LUK E 2R . SR 2R
T HO B V& 206 10 1A A 3k AT F R 2 BV 2 R
WA B 7. EBAESERPN K Margalef £
& AR YR 2 FEYEFR 2L (B2 FE Shannon-Wiener
SHCF1 Simpson 540 LL K Pielous $25) FE 4 &
ok, B REAETH R AT PR BV IR 2 FE K. W)
ThZ R e BV S5 R rh i A SUR (RIS
EE RV SR N B R AR . SR HAE R
AR LRI, b K FE SR B R AV IR P 2 Ak
BT iy, WO AR A DR 2 R AR I B A A
p KRS, MWBEE M Z AR R kG, Sk o sl
T EREB I, TARE AR S A 2
HEER T RS, BEVRASA RIS AT BT
RIZHII SRR ARG, FE R BN ERA AT
B oA T ARIE AN R TERN E . ARIE AR D
PR AN L) 20 em,  H I 5 A 7E T R R el
i S A B ) /NI, 48 2RSS, R K™
HRRERE R, XN SR Y BIR A RHR
SrRAE, TR KA R N B AR AT RE A TR, IR
IR W He R IR — N AR R BUAESE, XA
T AR B A AT A T AR A B AR AR B AR A T SK
DAFREEEE RS, A, IR SR AHIE 7L A AT 1R b
WIS AT T IT R AR, B KA
RAF, U AR RER KRR N KBRS0 1 %)
B, BEHAERN, EYEKEME, vhE2
FH TP PN A7 75 55 P 1) 200 285087 AR 7 T 1) 67 B &5
PRSI R, nFRATHOX —# )R, UG TIE Y
PIN T, XA A A E A 4 st AT N T
&AL, (EHEYBETES R — A E RIS P,

WITUNEEE, B3Rk A iy T e 5, 3R
P T TR NG BT SOUAME R, A
SRR IR B A ) B, AR SR, VK ESE
TERafEE R /A B2 n B AAE 5IE, )
FhZE R T A E AR B VA NS, 8 Ty
AR AR BEE LA RO SRR, ARIE AL
FERZE R EEEAEEE 2 7, fERRARZMEHEEEHE
4 fr. HJEmEERE KER(T AR TR Z,
AR oA e D, AT T ) BRI
MBS, BAB SR EARSGAAE. BIDKES

(IR A T O — R A a2t I S S,
NICIMTE 5 A2 WARBRTT7 23 s FRIEm 5, A&
WHFL B AR BERE, SO Hom s BN 7 .
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