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Abstract: To understand the characteristics of the coastal plant community and natural
restoration with artificial help on Ka Ho Hill, Macau, species composition, species diversity,
vertical structure and age structure were studied by field investigation. Results showed there
were 82 species of vascular plants, belonging to 44 families and 76 genera in plots with areas of
1200 m?. Liana phanerophyte, mesophanerophyte, microphanerophyte and nanophanerophyte
species accounted for 86.59% of the life form spectrum of the community, with no
megaphanerophytes found. The dominant community species were Litsea rotundifolia var.
oblongifolia, Eurya nitida, Schefflera heptaphylla, and Sterculia lanceolata. Analysis on age
structure indicated that the dominant populations expressed an increasing tendency. The
height of communities on Ka Ho Hill was slightly lower than that of forest communities in
Macau. Ka Ho Hill had latosol soil, and our study of vegetation restoration can provide a
reference for the ecological restoration of seacoast with red soil. To accelerate the development
of artificial forest into the local community, we selected 29 species of indigenous plants, and
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arranged a multi-layer, multi-species forest, and also suggested increasing species in both
the upper layer and herb layer based on the characteristics of the Ka Ho Hill coastal

community.

Key words . Plant community characteristics; Ecological restoration; Coast; Macau
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Composition of vascular plants of the Ka Ho Hill coastal community

¥ Number
Bl Family

J& Genus ' Species

B Number

J& Genus

B Family
Fh Species

AL Rubiaceae
K#FF Euphorbiaceae
7Pl Rutaceae

HAER Lilaceae

¥Rl Lauraceae

T8} Fabaceae

ZEWEL Anacardiaceae
BE4 IRl Myrtaceae
WEER Asclepiadaceae
552 & Menispermaceae
B9 PR Melastomataceae
24 4Bl Myrsinaceae
KB} Oleaceae
JeAHERE Apocynaceae
s Rl Verbenaceae
RAF}F Gramineae
FitE AL Palmae

W4 VPR Lygodiaceae
5,EF} Blechnaceae
IR Podocarpaceae
ARfiEFl Casuarinaceae
#i#F Ulmaceae

et AC I AC R AT \C B O R \C T \C R GO R \ O \C B GO I \C T SN € ) B @) BN
= =4 24 24 4 PO NN WWWWWM~EOE OO

FF} Moraceae 1
F7H AL Annonaceae
T AL Dilleniaceae
1IZ5FL Theaceae
JHEERL Guttiferae
Rl Rosaceae
ARl Simaroubaceae
ToH TR} Sapindaceae
K7 F} Aquifoliaceae
TP #} Celastraceae
FZERL Rnamnaceae
HEL Tillaceae
FEHAR] Sterculiaceae
KA TFF Flacourtiaceae
TAEL Araliaceae
158} Sapotaceae
%} Ebenaceae
JRIEFL Labiatae

3%} Compositae
YAl Pandanaceae
VWEEL Cyperaceae
%##} Zingiberaceae

-4 4 4 4 4 a4 4 4 a4 4 4 a4 4 4 4 4 4 4 a4 4 a4
- 4 4 4 4 a4 4 4 a4 4 4 a4 4 4 a4 4 4 a4
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Table 2 Life form spectrum of the Ka Ho Hill
coastal community

ThL i SRR L A1
No. of Proportion of the
species total species( %)

R

Life form

S 2E A Y Phanerophyta

X Macro 0 0.00
1 Meso 16 19.51
/N Micro 16 19.51
% Nano 18 21.95
A Liana 21 25.61
T 2 Hemicryptophytes 8 9.76
T ZEHEY) Geophytes 2 2.44
—4FEEHIY) Therophytes 1 1.22
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HERZ . W2 S AR AL 2 R . )2
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FARE: EEMEMER, FHETIAZEY
A 21 F 395 Bk (K 3), AARZ5H 2 MEZ,
F—Z6~18 m, 369k, 1 &M HHERA
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Table 3 Importance values of Ka Ho Hill coastal community species ( /V=3)
A TG R LY/Eil L7 3Ae i (m) EEH
Life form Species Number Mean height v
TR $tEi ks Litsea rotundifolia var. oblongifolia 188 3.77 83.18
PN BIEAHE Acacia confusa 62 7.04 82.64
EIN FEMA Eurya nitida 30 3.30 20.41
PN M A Schefflera heptaphylla 21 4.03 19.02
AR 3£ % Sterculia lanceolata 29 3.92 18.15
BTN KWK# Casuarina equisetifolia 7 17.86 13.80
AR H#k Mallotus paniculatus 16 5.53 13.76
PN IFAZET Litsea glutinosa 4 4.98 7.43
EIN JLA Psychotria rubra 6 2.08 6.75
FrAR I AWk Syzygium kwangtungense 6 3.87 6.34
AR FEEM llex asprella 5 3.58 4.09
Tk TBEA Rhaphiolepis indica 5 2.30 3.98
EiN #i¥ Scolopia chinensis 4 2.29 3.64
FrAR FikEAEL Zanthoxylum avicennae 3 3.50 3.43
TR W ¥ Gardenia jasminoides 2 4.00 3.09
HEA JuA Psychotria rubra 233 0.79 55.20
HEA 5TEHE Litsea rotundifolia var. oblongifolia 169 0.41 48.27
AR f3E%E Sterculia lanceolata 64 0.96 27.57
N M A Schefflera heptaphylla 78 0.49 21.29
HEAR H#k Mallotus paniculatus 35 0.89 15.52
AR FEEW llex asprella 28 0.83 15.08
HEAR ERIARZET Litsea glutinosa 44 0.55 13.24
N IRk Syzygium kwangtungense 27 0.51 11.89
HEAR WYHE Atalantia buxifolia 31 0.54 9.23
HEAR HLBEA Rhaphiolepis indica 4 1.58 8.46
AR FikEAEL Zanthoxylum avicennae 16 0.66 8.1
HEAR ME ) Breynia fruticosa 11 0.39 5.89
HEAR E% Melastoma sanguineum 13 0.98 5.73
HEA WA Microcos paniculata 6 0.60 4.65
HEAR B4R Rhodomyrtus tomentosa 4 1.18 459
HEA LLISHEME Syzygium levinei 9 0.38 3.68
HEA W12%%9 Sapium discolor 8 0.33 3.31
AR 1A Macaranga tanarius 5 0.30 3.25
HAR \#& & Liriope spicata 158 - 145.98
HAR W47 Lygodium japonicum 18 - 33.82
[LW:N 52 Panicum brevifolium 1 - 31.63
LA RAYTH Lophatherum gracile 19 _ 24 93
HAR FEYI%L Pandanus austrosinensis 13 _ 2185
B 3% Gynura divaricata 9 _ 1176
HAR K114 Asparagus cochinchinensis 5 - 9.28
AR T AEB IR Scleria biflora 6 - 7.44
AR #i1l12& Alpinia zerumbet 1 - 6.26
R 3E ¥R Blechnum orientale 1 - 5.07

R4 NBLUBEREEERENHENDFSHENE

Table 4 Species diversity of the whole community and different layers of the Ka Ho Hill coastal community

LYEUIE AR YR E E Margalef #5841 ZHPERREL Y5 BEHR AL
Layers Speclies abundance Species abundance Shgnnon—Wiener Evenness index

index (S) index (Margalef) index (H") (Jsw)
FeARJZE Arbor layer 21 3.3451 1.8860 0.6195
WA Shrub layer 42 6.0890 2.4999 0.6688
FARJZ Herb layer 12 2.4893 1.6658 0.6704
BEAH Y Liana 19 3.0639 2.0651 0.7014
HAEYE Whole community 82 10.9121 3.0859 0.7003
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Table 5 Comparison of species diversity index among four different plant communities (arbor layer) in Macau

TR FR IR SRR B BB R

Orfir Foreﬁ?oﬁfunity Site area _Richness _ Diversity . Evenness éﬂégﬁf‘e
(m?) index (S) index (H") index (Jg,)
1 UNTIEE S 3 1200 24 2.1814 0.6864 Azl
2 UL PR + R 2 + A B A 1700 24 1.9119 0.6016 HepE L (21
3 FH LB A2 T 1% 1100 26 1.6759 0.6044 S 22
4 JUBIL AR 1200 21 1.8860 0.6195 ALy

Notes: 1, Cinnamomum burmannii community in Guia Hill, Macau; 2, Mallotus paniculatus + Sterculia lanceolata + Microcos

paniculata community in Ilha Verde Hill, Macau; 3, Litsea monopetala community in llha Verde Hill, Macau; 4, Coastal

community of Ka Ho Hill, Macau.

3.4 MMBMHEREN
SSRGS AR AT A, ARG 7K

(1P, BWEMT 33 cm; THA, HER

T 33 cm, (AR 2.5 cm; M4k, Kfsh

ARG SE IRETT N IR FIAREGE L, VR4
SRR MRS B IO, ARSI A
Wt | SRUHCRIE LR S %

3 80r
2.5~7.5 cm; VLA, MiEAE 7.5~22.5 cm; im,mh
VSR, AT 22.5 cm) LRIEABTBEE T B ol oo \
DEAFIRIRER ARSI (P 1) . S459KWT, 5k §§m,
SR PSRRI T ~ MAR R S ggm,w
Hli 00% LA b, VRRRIATEAE. UL, (% £5 4,
Rt JE THOK AR RE, ZREE AL TAIR B £ 5
3.5 HIFMIEREAREN T RMBITE ém» *Ei %J

e R 4 A B8 TC S8 T L S A K A 3k g, 1 1 1
St A Sl g LLYIZN {3 2

PR T LR L T A B i AR J2 A O R
FRE ARG &0, 7] o0 A= 250K & v A W I 4R AL 4R
G2 RREXT 16 4~ 5 m x5 m [ RE T N AR Y
BAEG T, KA EEYAE 5 m x5 m T N B Fh
. BRER. EREREEREVEEISAE 6, MEFRRIFREL

i3 FiE  Dominant population
%1% ( Litsea rotundifolia var. oblongifolia) ; %& M #4 ( Eurya
nitida) ; M5 i1 K ( Schefflera heptaphylla) ; &3 % ( Sterculia
lanceolata) .
B 1 ABRUESEHFEZMEMMEBEREN
Fig. 1 Age-structure patterns of dominant populations
of the Ka Ho Hill coastal community

x6 ABRLBEBEETEEEIS

Table 6 Spatial structure of the coastal plant community on Ka Ho Hill

Eistun TR AR FAR

Index Arbor layer Shrub layer Herb layer
¥ Species No. 2~7 7~21 1~5
SE-XF L Mean species No. 14.1 25
S %t B A% Reference species No. 2~6 10~17 3
HEGEE Range of individual No. 7~22 13~30 2~31
FIkE Mean individual No. 11.4 20.4 9.3
2% it EAREL Reference individual No. 7~15 10~20 10
AR EE Maximum height (m) 3.2 0.5
S EEE Mean height (m) 0.6 0.2
WL Coverage range (%) 80~100 16~100 1.2~5
S Mean coverage (%) 32 2.1

TE: EAJZE NS = 0.3 m ARIER L ; LIRS VS MR (] 25 4R (AiBFAEE 0.80~0.95) , BT LR SCHP I AR AR 52 At Ay T A6

KRS H LR PRI NER

Notes: Shrub layer for coverage of plant height =0.3 m; Because the Ka Ho hill coastal community is dense with forest canopy closuer of
0.8-0.95, for the plant arangement mode of ecological restoration, we don't refer to the coverage data in this table in the following.
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EHEE S URAM . BEAL, ey 58 BRI A A ) A
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4.2 HEHIREEIN
4.2.1 BiHEERTHER

Bl A AR SRR A HEE , B R (2 LS F4 D
AR ) A 2 | B E T 0 R, B
[ M 1 AR Y A AR ) D T R PO M I R
PR Pl A S Ah AR B R SO B
HHEZMER . KR 2 R E
PRI YT (R 7) , XS FE N2 B 0
AT 38 AR RN
4.2.2 EH3|F ERFAMAE

5 VA JEURI A JRR B 18 1 T U BV 1 e 1 )22
eI A T RV A S Ak b B — e
FITIE AT PR i /NS A, T R &
VAR SELRN A JRR o5 A Bt g RS0 e T AR
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Table 7 Recommended plant list of the coast

YiFh  Species
$tIHR Litsea rotundifolia var. oblongifolia
SeMA4 Eurya nitida
WA Schefflera heptaphylla
R3E%E Sterculia lanceolata
H#k Mallotus paniculatus
ERARZET Litsea glutinosa
JU Psychotria rubra
I AWMk Syzygium kwangtungense
FEEM llex asprella
ABEA Rhaphiolepis indica
Fi#¢ Scolopia chinensis

FREAEM Zanthoxylum avicennae
¥ F Gardenia jasminoides

E% Melastoma sanguineum

HiLk Aporosa dioica

W% Toxicodendron succedaneum
LIk A Rhus chinensis

MR Breynia fruticosa

WAt Microcos paniculata
#E4: IR Rhodomyrtus tomentosa
1Bk Syzygium levinei

11 %# Sapium discolor

1fiHd Macaranga tanarius

4K Cratoxylum cochinchinense
INRIRER Phyllanthus reticulatus
LW} Melastoma malabathricum
TWREPHR Ardisia crenata

14 Liriope spicata

41> Lygodium japonicum

IC R VAR B I WK SR N BR b M AT 9 1
Ja, LEIRARN S M s LI ML 2 S &
TGy, PRIEREIE K N TR AT R, . ) AR AR HL 1
AN KRG 2T R A AR 4T g, HAR SR
MRS, 4030 (Aquilaria sinensis) . /NI
JE Kz & ( Ternstroemia microphylla) . M\ 4¢ 111 B,
( Symplocos poilanei) . BEM 581 ( Tetradium gla-
brifolium) . JE5%#: ( Cryptocarya chinensis) %5 1F
IR TAER T LIS ZHH
4.2.3 EMELAME, REEXEEMSHNE
HARE SRR AR EARZ | B2 ) 24
RO 5] BE AR B 0 LM L I e A v
KRIZYF ZREPERAR, 5 TS Ll B A B T R A
ZUVAE, M R E A AR R A S
MEMAEARZEME, BARENAERTIRE, BTk
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] S YR S B U E N R A R HERE A
M EHAR P A Z A . BTN (Isch-
aemum ciliare) . T & E ( Wikstroemia indica) .
HE 7 ( Cymbopogon tortilis) . ZEM-45%i ( Aster
panduratus) . 118 ( Dianella ensifolia) . %7 %
( Caryopteris incana) %,
4.2.4 EXMEEYRES®

N TR Z ZIREM T & H IR ISR 2E 2R
MAEE AR R RE ), BRI IR I AR, 384 o b 3
o SRR 6 S HECERIER L T
A SIKE MRF S H I ERA (R 8) , KiLE

* 8 BEMELESHKEMNEYREEXSX

Table 8 Reference model of plant arrangement for
ecological restoration of the coastal plant community

228 o5 BE FEYI I & A2
Layer Height Species of plant arrangement
FeAkE  6~18m  ABUEHIE + AR
Arbor layer 2.6 m  SFHRE + WIIA + FENHS + (R
HEA 2 JUT + 54 B AR + RO 2E + Rk + FE A +
S ey 1~2 M ABRIALT + I AHBE + WOFR + £ 5
Y A+ SR+ B4
o sy <05 M A+ + KT + G

JEFETE 5 m x5 m AT AR N Z AR AR R, Horp
TR ZF IR IR S A —E i, S5
BRI RH 6 ~18 m FEFFARFN ]t HE
SEFAREAL; HE(E =3 BAM . I #( Scolo-
pia chinensis) . %1% {£ #l ( Zanthoxylum avicen-
nae) . W& ¥ ( Gardenia jasminoides) . M Ifi
( Breynia fruticosa) . &% ( Melastoma sanguine-
um) . WA ( Microcos nervosa) . ILI#BE ( Syzy-
gium levinei) . 112 #1 ( Sapium discolor) . IfiL i
( Macaranga tanarius) %51 &3 AR 2 o ] BE A0 Fh

%,
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