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Kunio SUzZUKI* : Phytosociological Studies on Tropical Peat Swamps
2. Vegetation at Muar, Malaysia
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Abstract

There has not been many research with regards to vegetation in the peat swamp areas of Southeast
Asia. In Peninsula Malaysia, natural or original peat swamp area can be found within only limited
areas. But the area of the natural swamp is decreasing every year due to burning and draining. The
phytosociological investigation on the vegetation of the peat swamp areas at Muar, Malaysia was
conducted in accordance with the concepts and methods of Ztirich-Montpellier school. As a result,
it is possible to establish 12 communities and the relationships between the natural and substitutional
vegetation, which are being covered by peat/acid sulfate soils.

Key Words : Peat swamp—Phytosociology—Tropics—Vegetation

In the Southeast Asian coastal areas along
Peninsula Malaysia, are vast areas of swamps
composed of peat soil. This type of soil has heen
formed under the influence of sea and brackish
waters. Now, the natural peat swamp forest and
many types of the secondary vegetation are
decreasing every year due to burning and drain-
ing.

It is a common practice in Peninsula Malaysia
that all good land are allocated for export
orientated crops such as rubber and oil palm.
However with the increase in domestic demand
for food as a result of very rapid population
growth, more land are needed for crop cultiva-
tion. A multitude of limitations and problems are
waterlogging conditions, high water table, low
inherent nuirient status including low nutrients,
high acidic conditions, poor conditions for mecha-
nization and irreversible shrinkage if excessively
drained. The peat soil areas have therefore been
earmarked for improvement and agricultural
development.

Vegetation of the peat swamps in the southern
part of Peninsula Malaysia, had been little studied
with phytosociological approach. Details of the
plant communities and their dynamics in peat/
acid-sulfate soil areas is therefore not very clear.

I had the opportunity to study the vegetation
dynamics of the peat swamp area at Muar and the
neighborhood, Malaysia on August of 1988 and
1989.

This paper is the second in a series of reports
dealing with the vegetation on the tropical peat
swamps. The first articles in this series described -
the tropical swamp vegetation at Narathiwat,
Thailand (SUZUKI and NIYOMDHAM, 1992). The
purpose of the present paper is to describe and
classify the vegetation in the peat swamps in
Peninsula Malaysia. The relationships between
the community units and the human impact are
discussed.

Qutline of peat in Malaysia

In Malaysia, there are approximately 2.4 mil-
lion hectares of peat soil although it is sormewhat
termed loosely as it includes organic clays and
muck (ANDERSCN, 1964). Of these, 813, 000 hec-
tares are Peninsula Malaysia comprising a pproxi-
mately 6 per cent of the total land area.

The peat of the tropical zone consists mainly of
sediments from an abundance of woody material
remains such as roots, branches, and tree trunks;
whereas the peat of the temperature and arctic
zones are of the herbal type. Moreover, original
or natural vegetation of peat swamp of the: Asian
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area.

tropics is of the forest-type, while that of the
temperature zones or arctic zones is of the grass-
land type. Owing to the adverse chemical and
physical properties, tropical peat is a very poor
soil materials for crop growth. The high acidity
and low nutrient content make it unsuitable for
agriculture unless supplements of lime and ferti-
lizers are applied. Peat soils in the tropical,
temperature, and arctic zones are all classified
into the soil unit, “Histosols (organic soils)”, by
the So0il Taxonomy of the USDA and FAO/
UUNESCO (DRIESSEN, 1978 ; KYUMA ef al., 1992).
Outline of the study areas

The study site, Kanpung Kenangan is about 12
km east to Muar town, which is located in the
southern part of Peninsula Malaysia. The other
study site, Hutan Simpan Air Hitan Utara (North
Air Hitan Forest Reserves) is about 24.5 km east
to Muar town. The Muar area, facing the An-
daman Sea, belongs to the Johor Province. The
climate of the area is “Af (climate of tropical rain
forest without distinct dry season)” according to
Koppen's classification. Peat swampy conditions
at Muar can be found behind the sand dunes along
the 10-40km NW to SE coastlines of Malacca-
Johor. These wetlands have depths of 1-5 meters
and characterized by peat soil. The organic
materials do not experience decomposition
because of long-terms flooding.

Most of vegetation of the peat swamps at Muar,
are secondary vegetation such as Melalewca-
forest, Scleria-grassland, etc. Prior to 1970s, some
of the natural peat swamp forest at Muar were
remained undeveloped due to permanent water-
logging, dense forest and inaccessibility. Now,
most of the actual forest at Muar were not natu-
ral forests, because they were selectively cutted
about 40-50 years ago.

One of the characteristics of land use in the
study site is wide spread of agricultural areas
including paddy fields, oil palm plantation,
rubber-plantation, crop fields, or orchards.

Methods

The field stdy was carried out according to the
BRAUN-BLANQUET approach (BRAUN-BLAN-
QUET, 1964 ; MIYAWAKI and SUZUKI, 1980). A
total of 42 releves were collected from the peat
swampy vegetation stands, which appeared floris-
tically and structurally to be homogeneous. All
types of vegetation, from natural to substitutional
and from herbaceous to forest vegetation, were
investigated by the field survey,

It was determined that each and every stand
selected for the survey had to have an area exten-
ding over the minimum survey space in habitat
which showed homogeneous physiognomy, and
therefore, could be judged evenly. All the species
within the stand were checked to make a com-
plete texon or species list by layer. Multi-
structural communities such as the Shorea forest
vegetation (tall forest vegetation) were construct-
ed of tree layer-1, tree layer-2, shrub layer, and
herb layer.

Each individual taxon or species must be esti-
mated for its appropriate cover degree. Another
quantitative estimate per taxon is its sociability
rating. Under sociability is meant the grouping or
touching of individuals of the same species or
taxon, the clumping or clustering of that one
species within the confines of the sampled area.
The cover degree-abundance scale and the socia-
bility scale follows BRAUN-BLANQUET in 1964
and MIYAWAKI and SUZUKI in 1980. Simultane-
ously, assessments of habitat conditions, human
impact, micro-topography, soil conditions etc.
were made.

The data of releves which collected in the field,
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were put together into raw tables, summary
tables, etc. From the integrated summary table,
the species recognized as characterizing or differ-
ential species were arranged. Finally, the vegeta-
tion were classified into communities, considering
all the data available.

Result
Plant communities (phytosociological classifica-
tion)
Forest Vegetation
1. Tetrameriste glabra-Gluta renghas-community
(Table 1}

In Peninsula Malaysia, the area of the primitive
untouched or natural peat swamp forests are
restricted to a few point such as Hutan Simpan
Air Hitan Utara and the neighboring. In this
research, the primitive untouched or natural peat
swamp forests were collected from 2 stations at
Hutan Simpan Air Hitan Utara/Muar, and sum-
marized into the Tetramerista glabra-Ginta rengh-
as-community. The Teframerista glabra-Gluta
renghas-community is composed of four layers;
a) a tree layer-1 having a height of 35-38 meters and
a cover of 50-60 per cent, b) a tree layer-2 having
a height of 20-22 meters and a cover of 50 per cent,
¢) a shrub layer having a height of 5-8 meters and
a cover of 50 per cent, and d) a herb layer having
a height of 0.8 meter and a cover of 20-25 per cent.

Most of the component species are tree species
and palms. Some tall tree species have still-roots,
buttresses and pneumatophores. Still-roots,
buttresses and pneumatophores are very charac-
teristic features of the swamp forest formation.

Calophyllum  flavo-ramulum (Guttiferae), Canar-

iwm psendodecumanum (Burseraceae), Shorea le-
prosula (Dipterocarpaceae) and some FEugenia
species are common tall trees with buttresses and
pneumatophores.

The tree layer-1 is dominated by Gluta renghas
{Anacardiaceae), Shorea thiseltonii (Dipterocar-
paceae), Canarium pseudodecumanum, Shorea le-
prosula and Sapotaceae species. The tree layer-2
is dominated by Tetramerista glabra { Tetrameris-
taceae), Eugenie kelala (Myrtaceae), Fugenia

grandis, Litsea castanea (Lauraceae), Elateriosper -

wmum fapos (Euphorbiaceae), Calophyilum flavo-
ramuiun, Dacryodes rugosa { Burseraceae), Shorea
leprosula, Polyalthia lateriflora (Annonaceae) and

Melanochyla species (Anacardiaceae).

On the shrub layer, Eugenia goniocalyx
(Myrtaceae), E. clavifiora, Knema patentinervia
(Sapindaceae), Carallic brachiata (Rhizophor-
aceae), Stemonurus malaccensis (Icacinaceae),
Medinilla crassinervia {Melastomataceae), Camp-
nosperma acuminata (Anacardiaceae), Alphonsea
Johereensis (Anacardiaceae), Calophyihem species
(Guttiferae), climber; Freycinetia angustifolia
(Pandanaceae), and Palm (Palmae); Cylostachys
lacca are abundant. The herb layer is dominated
by Agaonema longifolia, climber; Piper caninum
(Piperaceae), Clidemia hirta (Melastomataceae),
Uncaria elliptica (Rubiaceae), Hanguana
malayana (Flagellariaceae), Freycinetia angus-
tfolia, fern; Taenitis blechnoides (Taenitidaceae),
Piper porphyrophyllum (Piperaceae), Memecylon
coerulenm (Melastomataceae) and Melas-
tomataceae species. Component species of the
herb layer are comparatively poor except seed-
lings of tree species.

The structure and physiognomy of the commu-
nity is similar to that seen in the lowland dipter-
ocarp evergreen rain forest occurring on mineral
soils (NIYOMDHAM, 1986). The pH value of the
peat swamps at Hutan Simpan Air Hitan Utara,
Muar, Malaysia is found to be 3.8-4.2: and depth
of the organic peat layer is 3-10 meters.

2. Shorea thisellonii- Xevospermum intermedium-
community (Table 2)

In this research, the phytosociological data of
the tall tree forest was collected at Kanpung
Kenangan, Muar and summarized into the Shorea
thiseltonii- Xerospermum  intermedinm-commu-
nity. This community is composed of a) a tree
layer-1 having heights of 25 meters and maximum
height of 28 meters; b) a tree layer-2 having
heights of about 18 meters; c) a shrub layer with
heights of 2-7 meters ; and d) a herb layer of poor
biological characteristics. The total number of
species in the Shorea thiseltonii- Xerospermum
intermediwvm-community is 41 based on the sur-
veyed area. The surveyed area is ca. 1,000 square
meters. Most of the species are tree species,
having still roots, buttresses and pneumatophores.
The component species of tree layers are Xer-
ospermum intermedinm (Sapindaceae), Pelaguim
obovatum (Sapindaceae), Shorea thiseltonti, Fa-
graea crenulate (Loganiaceae), Macaranga
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Tablel. Tetmamerista glabra-Gluta

renghas-community.

No. of releve:

Field no.:

Area of releve (qm):
Height of tree ldyer-1 (m):
Cover of tree layer-1 (%)
Height of tree layer-2 (m):
Cover of tree layer-2(%):
Height of shrub layer (m):
Cover of shrub layer (%) :
Height of herb layer (m):
Cover of herb laver (%)
Total no. of species:

Eugenia goniocalyx (Myrtaceae}
Dacryodes rostrata (Burseraceae)

Anacardiaceae sp. 1
Piper caminum Bl. {Piperaceae)

Clidemia hirta Don. (Melastomataceae)
Uncaria elliptica Hook. h
(Rubiaceae)

Carallia brachiata (Rhizophoraceae)

oOmY m mmnmny

Hanguana malayana (Jack.) Marr.
(Flagellariaceae)
Pandanus sp. (Pandanaceae)-MENG-
KUANG

o

Home

Stemonurus malaccensis Sleumer
(Icacinaceae)

[y

Ardisia sp. (Myrsinaceae)
Eugenia claviflora Roxb. (Myrtaceae)

Macaranga sp. 1 (Euphorbiaceae)
Porterandia anisephylla Ridl.
{Rubiaceae)

Calophyllum sp. (Guttiferae)
Freycinetia angustifolia Bl. (Pan-
danaceae)

[\%]

Calophyllum flavo-ramulum Hend.
(Guttiferae)

I TR T W Y o { Yo 11
(L]

Taenitis blechnoides (Willd.) Sw, H
(Taenitidaceae)
Liana specimun PO13 T2

Memecylon coeruleum  Jack. {Melas- g
tomataceae)
Nepenthes sp. {Nepenthaceae) s

Timanius flavescens Baker (Rubiaceae} T2
S

Calophyllum rubiginosum (Guttiferae) 5
Piper porphyrophyllum (Piperaceae) H
Cnestis palala Merr (Connaraceae) T2

S
Amischotolype griffithit (Larke) Hassk. H
(Commelinaceae} S
Melastomataceae sp. S
Zalacca sp. (Palmae) H
Tetramerista glabra Mig. (Tetramer- T2
itaceae) .
Tetrastigma lanceolarium Planch.

(Vitaceas) H
Campnosperma acuminata (Anacar- 5
diaceae)
Alphonsea johorensis (Annonaceae) ]
Eugenia linocieroidea (Myrtaceae) S
Cytostachys lacca Bece. (Palmae) 'EI;‘Z
Knema patentinervia {Sapindaceae) gZ
Medinilla crassinervia (Melas g
tomataceae)
Indigofera griffithiana (Papilionaceae) S
Aglaonema longifolia {Araceae) H
Eugenia rugosa (Myrtaceae) S
Gluta renghas L. (Anacardiaceae)} ~-REN- T1
GAS

T2
Eugenia sp, 1 (Myrtaceae) T2

Polyalthia lateriflora King (Annonaceae} T2
5

Sapotaceae sp. ~-NYTHOH T1 1.2 11
T2 11 11

Canarium pseudodecumanum {Burser- T1 11
aceae)} . .
T2 .22
S +.2 .

Shorea leprosula (Dipterocarpaceae) %é %%
+ -+
Dicspyros siamensis Hochr. {Ebenaceae) gl 1.1 .
+  +
Specimun WOIl -NATOH T2 1.1 11
Specimun -PEREIKAN 1 T2 11 L1
Specimun -PEREIKAN 2 Tl 12 22
Specimun ~-PEREIKAN 2 T 12 2.2
T2 11 23
Tristania whitiana Griff, (Myrtaceae) :Srz + .
+ +
Dacryodes rogosa Bl. (Gurseraceae) EZ i 22

1)

S+
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C ot

o+

[3+]
3]

ot

(=3
+LER

—
—
—
—

T+ 4+
St o+t

—_ [R—
ot + LR
+ 4

= DY NN

ra,

tio
At o e v

Species with presence I Pl: Specimun WO2Z3-TAR-
ENTANG T2-+.2, Elateriospermum tapos Bl, (Euphor-
bhiaceae) T2-1.1, Specimun~-KELAT3 T1-1.1, Eugenia sp. 2
(Myrtaceae) T2-1.2, Specimun WO00I-MEMPENING T1-1.
1, Tree specimun W021 T2-1.2, Tree specimun W022 T1-1.
1, Tree specimun P041 T2-1,1, 3--+, Scindapsus hederaceus
Schott (Araceae) S-+, H-+.2, Specimun~-PENAREHN T2
-+, Evodia roxborghiana Benth. (Rutaceae) S-+.2, Gluta
sp. (Anacardiaceae% T2-+, Elaeocarpus sp. (Elaecocar-
gaceae) T2-+, Specimun)JANG KANG PAYA T2-+,
pecimun W024-BITIS T2--+, Ppecimun W009 T2-+,
Guttiferae sp. T2--+, Canarium sp. 1 (Burseraceae) 5-+,
Tree sgecimun P001 S-+, Planchonellasp. 1 {Sapotaceae)
S5-+, Urophyllum sp. {Rubiaceae) S--1, Eugenia sp. 3
(Myrtaceae) S-+, Eugenia milsii (Myrtaceae) S-+,
Eugenia spicata Lam. (Myrtaceae) S-+, Mangifera sp,
(Anacardiaceae) S-+, Planchonella S?—i 2 (Sapotaceag) T2
-+, §-+,Cyperus sp. (Cyperaceae) H-+, Knema inter.
media Warb. {(Sapindaceae) T2-+, Pometia pinnata Forst.
(Sapindaceae) S-+, Nephelium lapﬁaceum {Sapindaceae)
S-4, Vitis vinifera L. (Vitaceae) -, Schefflera sp. 1
(Aralizceae) H-+, Antidesma cuspidatum (Stilaginaceae)
H-+, Cissus trifolia (Vitaceae) H---, Ficus sp. (Moraceae)
S--, Eugenia sp. 4 (Myrtaceae) S-+, Sindora echinccalyx
(Leguminosae) S-+, Antidesma tomentosa Prierra
(Stilaginaceae) S-+, Garcinia hombroniana (Guttiferae), 5
--+, Euodis sp. (Rutaceag). 5-+, Kopsia singapurensis
(Apocynaceae) S-+, Euvgenia chlorantha (Myrtaceae) S
-+, Alstonia macrophylla Wall. (Apocynaceae} S5-+,
Diospyros venosa {Ebenaceae) S-+, Calophyllum cos-
tulatum (Guttiferae). S-4-,Zizyphus sp. (Rhamnaceae} 5-+,
Shorea rugosa Heim (Dipterocarpaceae) S-+, Tree
specimun P049 S--, Dacryvodes rubiginosa (Burseraceae) S
=--, Stenochlaena palustris Bedd. (Pleridaceae) H-+, Ql:
Eugenia kelata Hook, f. Thoms. (Myrtaceae) T2-1.2,
Xanthophyvllum sp. (Pol éalaceae) T2-1.1, Melanochyla sp.
(Anacardiaceaeg)-LE AS T2-1.1, Specimun W015
~PENAREHN T2-1.1, Shorea thiseltonii (Dipterocar-
aceae) T1-2.2, T2-1.1, Specimun-KELAT T2-2.2,
pecimun PO66-KASEI DAUNKECIL T2-1.2, Specimun
W25 T1-2.2, Specimun-KAYU ARARG T1-1.2, T2-2.2,
Terminalia cebula (Combretaceae) T2-1,1, Blumeadendron
kurzii T1-1.1, Palaquim ocbhovatum T2-1.1, Specimun
-RANGAS T1-1.2, Specimun-NATOH T1-1.1, Specirmun
-PENARAHN T1-1.1, $--+, Specimun -KELAT4 T2-1.1,
Eugenia grandis Wight (Myrtaceae) T2-1.1, S-+, Gymna-
crathera farquhariana (Myristicaceae) S-4-, 2, Litsea cas-
tanea Mook, . (Lauraceae) T'2-1.1, 5-+, H-+, Cayratia
mollissime (Vitaceae) T-+. 2, Polyalthia hypoleuca (An.
nonaceae) T2-1.1, S-+, Macaranga polyneura {Euphor-
biaceae) S--+, Macaranga sp. 2 FEuphorbiaceae) S-+,
Macarangs sp. 3 (Euphorbiaceae) S-+, Melastoma
malabathricum L. (Melastomataceae} S--+.,Lygodium mi-
crophyllum R. Br. (Schizaeacegae} H-+, Santiria
rubiginosa Bl (Burseraceae} S-+, Lindsaea oblanceotata
v. A. V. R, (Lindsaeaceae} H-4-, Cibotium barometz (L.) J.
Sm, (Cyatheaceae) S--+, Dillenia albiflos (Dilleniaceae) S
-~ Litsea sp. 1 (Lauraceae) S-+, Ardisia pumila (BlL)
Mez, (Myrsinaceae) H~-+, Brackenrigea hookeri Gray
(Ochnaceae) S—+, Piper hencei (Piperaceae} S-+, Liana
specimun Q005 S-+, Rubiaceae sp. H~+, Hoya sp. (Ascle-
piadaceae) H-+, Artocarpus maingayi Heok. f, (Meor-
aceae) S--+, Campnosperma squamata Rydl. (Anacar-
diaceae) S-+, Canarium patenti-nervium (Burseraceae) 5
-+, Asplenium nidus L. (Aspleniaceae) 53—+, Elacccarpus
floribundus Bl. (Elaeocarpaceae) 5-+, Eupenia sp.
(Myrtaceae) S--+, Eugenia scortechinii King {(Myrtaceae) 5
-4, Desmos sp. (Annonaceae) S--+, Litsea sp. 2 (Laur-
acene) 5-+, Hoya diversifolia Bl.(Asclepiadaceae) 5-+,
Palmae sp. S-—+, Xylopia ferruginea Hk. f. & Th, (an-
nonaceae) S--, Decaspermum fruticosum TForst
(Myrtaceae) S--, Anacardiaceac sp. 2 S-+, Cissus ros-
trata (Vitaceae) 3-+, Nephrolepis acutifolia (Desv.) Christ
(Nephrolepidaceac) H-+, Vitis sp. 2 H-+, Tetracera scan-
dens Merr, (Dilleniaceae) S5-+, Schefflera sp.
{Araliaceae) S~+, Liana specimun Q016 S-+4, Tree
specimun Q017 S-+, Eugenia attenuata (Miq.}) Koord. &
Val. (Myrtaceae} S-+1, Lauraceae sp. S-+, Hedyotis sp,
{lil'.lbiaceae) S-+, Ardisia colorata Roxb, (Myrsinaceae) 5

Location & date: Kanpung Kenangan/Muar, Malaysia at
13, August 1989.
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Table2. Shorea thiseltonii-Xerosper-

Table3. Macaranga pruinosa-commu-

mum intermedium-community. nity.

No. of releve : MU-13, Area: 800qm, Total nno. of species: Releve number : 1 z 3
41 Height and cover of vegetation: Tree-layer-1 28m/ Field no.: 5 T u
509, Tree layer-2 18m/3093, Shrub layer 7m/60%, Herb Area od releve (qm): 225 150 150
layer 1rl’_if10°n - Height of tree layer (m): 11 1z 11
Palaquium obovatum Engl. (Sapindaceae) T1 33 Cover of tree layer (24): g0 8¢ 90
-Nyatoh Height of shrub layer (m): 4 5 5

: ; - H + Cover of shrub layver (24): 20 20 10
Xerospermum intermedium Radlk. (Sapin- T1 32 Height of herb layver (m): 1.2 1 1
daceae)-Rambutan Hutan Cover of herb layer (%3): 50 80 90
Macaranga pruinesa (Mig) M.A. (Euphor- T1 22 Total no. of species : g 11 11

biaceae) ~-Mahang

S +
Cratoxylon arborescens {Vahl.) Bl. (Guttiferae) T1 22
~Geronggan i

gFEang

T2 +

S +
Lauraceae sp. -Medang T1 1.2
Shorea thiseltonii (Dipterccarpaceae) -Mer- T1 11
anti Bakau *
Anacardiaceae sp. -Terentang Simpoh T1 1.1
Dipterccarpaceae sp. 1 -Meranti ’[él 1.1

Campnosperma acuminata (Anacardiaceae) T1
-Terentang

Adenanthera sp. 1 (Leguminosae)-Saga T2
Eugenia acuminatissima Kurz. (Mpyrtaceae) T2
-Kelat Jambu

P B I )
bbbt T T

S
Fagraea crenulata Maing. ex Clarke T2
(Potaliaceae) ~-Malabera s
Eugenia sp. 1 (Myrtaceae) -Kelat 'IéZ éé
Gonystylus bancanus Mig. (Theaceae)-Ramin T 1‘1
melawis i -
Tetramerista glabra Miq. (Tetrameristaceae) T2 1.1

Eugenia sp. 2 (Myrtaceae) -Kelat T2
Palaquim sp. 2 (Sapindaceag) ~-Nyatch T2
Myristicaceae sp. ~Penarahan T2

Shorea rugosa Heim. var. uliginosa Foxw. T2
(Dipterocarpaceae)
Anacardiaceze sp. 2

._]
no
I

Piper caninum Bl. {(Piperaceae) -Sireh Hutan
Artocarpus maingayi Hook. f. (Moraceae)
-Cempedak air

Burseraceae sp. ~-Kedondon

Cyrtostachys renda Bl (Palmae)

Ixonanthes reticulata Jack (Lenaceae)-Inggir
burung

Palmae sp. -Rotan Jelayan

Pandanus sp. (Pandanaceae) -Pinang Raja,
Red Palm

Lauraceae sp. -Medang

Daemoenoropus sp. (Palmae)-Rotan
Freycinetia angustifolia Bl. (Pandanaceac)

NN
[ I S

1.2

Gynotroches axillaris Bl. (Rhizophoraceae)
-Mata keli

Pternandra sp. {Melastomataceae) -Sial Men-
awan

Dilleniaceae sp. ~-Mempelas

Calophyllum sp. (Guttiferae)-Bintangor
Bombacaceae sp. -Burian hutan

Aglaia griffithii Kurz (Meliaceae)

Elaecarpus nitidus {Elaeocarpaceae) -Medang
kelawar

Alstonia spatzulata Bl.{Apocynaceae)-Pulai
Basung

i R I L 1 R R R 1 T I I R R Y]
= = T
MBI

Scirpodendron costatum -Selinsing 2.3
Stenochlaena palustris Bedd. (Pteridaceae) H +.2
Polyalthia longifolia (Sunnrat) Thw. (An- H +

nonaceae)-Mempisang
Location & data : Kanpung Kenangan/Muar, Malaysia at
12. August 1988.

pruinose (Euphorbiaceae), Eugenia acuminalis-
sina, etc. In the peat basin, the species variation
are low compared to the attuvium Diptercarp
natural forest. This actual tall tree forest at
Kanpung Kenangan, is not a natural forest in
rigid meaning and has heen receiving the influ-
ence of human activities. The selected cutting of
the tall tree forest in the peat swamp area was
carried out about 40-50 years ago.

The shrub layers, meanwhile, consist of FPiper

Differential species ;
Macaranga pruineosa (Mig.) M.A.

{Euphorhbiaceae) T 55 55 54
S 22 22 12
H +.2 . .

Stenochlaena palustris Bedd. (Pter-

idaceae) S 12 12 +.2
H 33 34 23

Evodia roxburghiana Benth.

{Rutaceae) s 12 + 1.1

Melaleuca cajiputi Powell

(Myrtaceae) 5 + 1.2

Campnosperma species (Anacar- s +

diaceae)

Mallotus sp. (Euphorbiaceae} s + . .

Mikania micrantha H.B.K.

(Compositae} H+2 2z +

Scleria sumatrensis Retz, (Cyper-

aceae) H 23 12 12

Blechnum serratum A. Rich. (Blech-

naceae) H +2 +

Vitex pinnata s -+

Species S-1 ! Hort. (Olean- s +

draceae}

Nephorolepis biserrata Schott var.

furcans H 1z 22

Cissus repens Lamk. (Vitaceae) H -+ =+

Lygodium microphyllum R.Br.

(Schizaeaceae) H + +.2

Species 5-2 ] +

Ischaemum tomentosa {(Gramineae) H . +.2

Loc. & date: Kampung Kenangan/Muar, Malaysia at 15.
Angust 1989,

caninum, Artocarpus maingayi (Moraceae), Shor -
ea rugosa var. wuliginosa (Dipterocarpaceae),
Tetramerista globra, Gonystylus bancanus
(Theaceae), fxonanthes reticulata, Pandanus sp.
(Pandanaceae), and palms such as Cyriostachys
renda (Sealing wax palm), Daemonoropus sp. and
Rotan Jelayan. The herb layer is mainly com-
posed of Scirpodendron costatum, Polvalthia lown-
gifolia, the climbing fern; Stenochlaena palustris
(Pteridaceae).
3. Macaranga pruinosa-community (Table 3)
Secondary forests in the coastal wetland (peat/
acid-sulfate soils) at Muar are consisted of
Macaranga pruinosa-forest, Alstonia angustifolia
~forest and Melaleuca cajuputi-forest. The
Macavanga pruinosa-community is dominated by
Macaranga pruinosa of about 10-20 meters in
height. The phytosociological data of the commu-
nity were collected from 3 stations at Kanpung
Kenangan, Muar. Dominant species of the com-
munity are Macaranga prinnosa, Mallotus sp. (Eu-
phorbiaceae), Evodia roxburghiana, Stenochigena
palustris, Scleria sumatrensts, etc. The habitat of
the community, which is the same as that of the
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Table 4. Alstonia angustifolia-Melaleuca cajuputi-community.
No. of releve: 1 pA 3 4 5 6
Field no. (MU-}: 27 28 29 30 31 32
Area of releve (m?): 150 200 200 150 150 200
Height of tree layer {(m): 11 12 10 12 1 12
Cover of tree layer (%) : 60 40 30 60 80 85
Height of shrub layer (m): 6 7 5 4 6 5
Cover of shrub layer (%) : 50 30 60 50 40 30
Height of herb layer (m): 1 1 1 1 1 1
Cover of herb layer (%) : 40 30 30 40 15 5
Total no. of species: 16 17 17 22 17 12
Melaleuca cajuputi Powell (Myrtaceae) T 44 33 33 44 33 23
s . 2.2 . . . .
H . + . . .
Alstonia angustifolia Wall, (Apocynaceae) T 12 22 . . 34 43
-Rengas § 12 22 42 1z 22 +
Ixonanthes reticulata Jack. (Linaceae) S 12 + + + 22 12
-Inggir Burung H +.2 . . . . +
Scleria sumatrensis Retz. (Cyperaceae) H 22 23 22 22 +~  +.2
F)Il{agle:tcarpus friffithii (Elaeocarpaceae) S 12 12 +2 + +2
Stenochlaena palustris Bedd. (Pteridaceae) H 12 12 + 33 12 .
Nepenthes sp. (Nepenthaceae) T +2 . . + . .
H +2 22 1.2 1.2 . -+
Canthium confertum Korth. (Rubiaceae) 5 . -+ + 22 12 12
2 hHampas Tebu H . . + .
Lygodium microphyllum R. Br.
(Schizaeaceae) 5 - +2 o+ 33 +
H 33 1.2
Eleaocarpus mastersii Kimg.
(Elacocarpaceae} -Merangsi s . . 1.2 12 + +
Eugenia papillosa (Myrtaceae) -Kalat Paya T + 1.1 . 1.1 .
S . + + +
Rubiaceae sp. S +2 + . . .
H . + +2 + .
Gynotroches axillaris Bl. (Rhizophoraceae) S 1.2 + . + +
-Mata Keli H . . . +.2 .
Mussaenda parviflora Mig. (Rubiaceae) SH 23 + 1.2 .
Hedyotis congesta Wall. (Rubiaceae) H . + + +
Tetramerista glabra Miq. (Theaceae) S 22 +29
-Punah ’ ' .
Melastoma sp. (Melastomataceae) S +.2 1.2 .
Palaquium sp. (Sapotaceae}-Nyatoh 1? . +  +.2 .
+ . .
Uncaria sp. {Rubiaceae)-Kait-Kait SH + . +
Calophyllum sp. (Guttiferae)-Bintangor 3 12 12
Eugenia sp. 2 (Myrtaceae) S + + .
Prismatomeris subsessillis K. & G. H + +
(Rubiaceae} ' :
Embelia scortechinii K. & G. (Myrsinaceae) H . + + .

Species with presence 1 no. 1: Specimun -P1 T-1.1, M

acaranga pruinosa (Miq.) M.A. (Euphorbiaceae} H-+, ne.

2: Eugenia sp. (Myrtaceae)-Kalat Daun Tebal -+, Specimun -P2 8-+, no. 4 : Indorauchera griffithiana (Planch)
H. Czll. (Linaceae), S-+, no. 5: Melastomataceae sp. H-+, Blechnum serratum A. Rich. (Blechnaceae), H-+,
Hoya sp. (Asclepiadaceae) H-+.2, no. 6: Sapium baccatum Roxhb. (Euphorbiaceae), -Ludai T-1.1, Macaranga
pruinosa (Migq.) M.A. {(Euphorbiaceae) 5-+, Memecylon sp. (Memecylaceae) -Nipis Kulit 3-+, Ilex cymosa Bl

(Aquifoliaceae) S-+.

Location and date : Kanpung Kenangan/Muar, Malaysia at 13. August 1988.

tall tree forests such as the Tetramerista glabra-
Ghlita venghaes -community, retains rain water all
year round and develops “raising bog”
4. Alstonia angustifolia- Melalenca cajuputi-com-
munity {Table 4).

The organic peat layer is normally thicker than
5 meters. On the other hand, the Alstonia angus-
tifolia- Melglenca cajuputi-community in common
along the coastal area of tropical Asia where

condition of the soil is poor like after land use for
agriculture (shifting cultivation).

The Alstonia angustifolia- Melalenca cajuputi-
community is dominated by Melalenca cajuputi
and Alstonia angustifoliz, The data of the commu-
nity were collected from 6 stations at Kanpung
Kenangan, Muar. The cover of tree layer ranges
30-85 per cent and the height is about 12 meters.
The total number of species ranges from 12 to 22.
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The component species of the tree and shrub
layers are Melaleuca cajuputi, Ixonanthes
reticulata, Canthium confertum (Rubiaceae),
Eugenia papillosa (Myrtaceae), Elacocarpus mas-
tersii (Elaeocarpaceae), Gynotroches axillaris
(Rhizophoraceae) and Nepenthes species (Ne-

Table 5. Lygodium  microphyllum-
Melastoma malabathricum-commu-
nity.

No. of releve : MU-38, Area: 12 gm, Total no. of species: §
Surieh layer : heigh 180cm, cover 90%
55 Melastoma malabathricum L.
tomataceae)
1.2 Uncaria roxburghiana Korth. {Rubiaceag)
1.2 Lygodium microphyllum R. Br, {Schizaeaceae)
+.2 Ixonanthes reticulata (Ixonanthaceae)-Ing-
gir Burung
Herb laver ;| heigh 80cm, cover 30%
3.3 Scleria sumatrensis Retz. (Cyperaceae}
1.2 Stenochlaena palustris Bedd. (Pteridraceae)
+.2 Lygodium microphyllum R. Br. (Schizaeaceae)
+.2 Inperata cylindrica Bea. (Gramineae}
+ Gramineae sp.

(Melas-

Loc. & date: Kanpung Kenangan/Muar, Malaysia at 13.
Aug. 1988,

Table6. Grassland vegetation (1).

penthaceae). The community can be observed in
the peat swampy areas after cutting and burning
and also in acid-sulfate soil areas where most of
the peat layer have venished.

Shrub and herb vegetation
5. Lygodium microphyllum-Melastoma miarabath-
ricum-community (Table 5)

The Melastomataceous-shrub, commonly found
on the roadside or secondary grasslands of tropi-
cal Asia, is also found in the survey area. This
shrub which belongs to the Lygodium meicrophyl-
lum- Melastoma malabathricum-community is 1.8
meters high and the total number of species is 8.
Melastoma malabathricum (Melastomataceae),
Lygodium microphyllum (Schizaeaceae), Scleria
sumatrensis (Cyperaceae), Uncaria roxbirrghiana,
Ixonanthes reticulate and Stenochinena palustriis
are constant. The community grows widely not
only on the peat swamps but also on the silica-
sandy conditions,

6. Mazus pumilus-Centrosema pubescens—commu-
nity (Table 6, releve no. 1-7}

1-7: Mazus pumilus-Centrosema pubescens-community (1-4: Typical sub-comm., 5-7:

Sub-comm. of Cyperus haspan), 8-10: Paspalum longifolium-community,

cylindrica-community.

11: Imperata

Releve no: 1 2
Field no. (MU-): 10 6
Area of vegetation (gqm) : 4 4
Heigh of vegetation (cm): 20 40
Cover of vegetation (%) : 60 40
Total no. of species; 3 4

10
a5

11

12 36 37

._.
o
P
AR

30
60

30
40

20
30

100
95

100
05

120

98

3

9

5

0 10
0 30
5

Differential species of communilies :

Centrosema pubescens Benth
(Leguminosae)

Mazus pumilus v. Steens (Scrophular-
iaceae)

3.3

2.3

Cyperus haspan L. (Cyperaceae)
Blechnum serratum A. Rich,
naceae)

(Blech-

Paspalum longifolium Roxl. (Gramineae) 1.2

Inperata cylindrica Beauv. (Gramineae)
Other species :

Macaranga pruinosa (Miq.) M.A. (Euphor-
biaceae)

Scleria sumatrensis Retz. {Cyperaceae)
Mikania cordata Rob. (Compositae)
Alocasia sp. {Araceae)

Borreria setideus Ridl. (Rubiaceae}
Melastoma sp. {Melastomatacezae)
Ipomea aquatica Forsk. (Convolvulaceae)
Crassocephalum crepidioides S. Moore
(Compositae)

Location and date : Kanpung Kenangan/Muar, Malaysia at 13-15. August 1988.
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Table 7.

Grassland vegetation at Muar, Johor, Malaysia (2).

1-5: Ischaemum crassipes f. aristatum-community.
(1-2 : Sub-community of Asystasia coromandeliana, 3-5: Sub-community of Lygodium

5 G 7 8 9 10 11 12 13
20 14 23 15 17 22 21 16 1
4 8 4 8 8 6 8 8 8
40 100 120 100 120 80 120 120 200

100 98 100 98 98 98 100 98 100

microphyllum).
6-13 : Stenochlaena palustris-Scleria sumatrensis-community.
Releve no: 1 2 3 4
Field no. (MU-): 3 q 18 19
Area of vegetation {(qm}: 2 2 4 4
Heigh of vegetation (cm}: 7 10 80 40
Cover of vegetation (%) : 6100 100 98 100
Total no. of species: 4 4 51 5

6 6 3 4 5 5 6§ 6 8

Differential species :
Ischaemum crassipes Thell. f.

aristatum Ohwi (Gramineae)| 55 55 55 55

Asistasia coromandeliana
:
Nees. (Acanthaceae) ;

Scleria sumatrensis Retz.
{Cyperaceae)

Lygodium microphyllum R.

Br, (Schizaeaceae) : T
Stenochlaena palustris Bedd.

(Pteridaceae)
Melastoma sp.
tomataceae)
Other species !
Macaranga pruinosa (Miq.)
M.A. (Euphorbiaceae)
Ixonanthes reticulata
(Ixonanthaceae)

Mussaenda parviflora Miq.
(Rubiaceae)

Mikania cordata Rob.
(Compositae)

Hevea brasiliensis Muell. +
Arg. (Euphorbiaceag) : ’

(Melas-

55 | +.2 . . 22 12 +2 1.2
44 34 54 54 44 55 44 23
12 | 1.2 . +.2 . . 2.3 12 +.2
12 +2 +2 +2 12 . . 4.4
1.2 . . 1.2 +.2 12 1.2
1.1 +.2
+.2 . 1.2
+ +.2 . . . . 1.2
+

1.1

Species with presence 1 no. 1: Asystasia coromandeliana Nees. (Acanthaceae)-+, no. 2: Mimosa pidica L. (Leg.
-Mimosoideae)+, Paspalum longifelium Roxb. {Gramineae)+, no. 5: Gramineae sp. +, Asparagus sp.
(Liliaceae)--, no. 7: Blechnum serratum A. Rich. {Blechneae) 3.3, no. 11: Nepenthes sp. (Nepenthaceae)-+, no 13 :
Elaeccharis congesta D. Don {Cyperaceae)+.2, Uncaria longiflora Merr. (Rubiaceae) 2.3, Panicum repens L.
(Gramimeae) 1.2. Location and date: Kanpung Kenangan/Muar, Malaysia at 13-15. August 1988

The peat swampy area at Muar is widely cov-
ered by secondary grasslands. The secondary
grasslands are summarized into several types of
commuities according to types of human impact
and ecological conditions. The Mazus pumilus-
Centrosema pubescens-community is a common
secondary herbaceous vegetation on the roadside.
The data of the community were collected from 7
stations at Kanpung Kenangan, Muar. The com-
munity is characterized by Cenfrosema pubescens
(Leguminosae) and Mazus pumilus (Scrophular-
iaceae), which is 10-40cm high and its total num-
ber of species is 3-7. Other high-constancy species
are Paspalum longifolium, Macaranga pruinosa
and Cyperus haspan. The habitat of the Mazus
pumilus-Centrosema pubescens-community has
been directly or indirectly influenced by human
activities.

From the phytosociological view point, the
community is divided into two sub-communities :
a} the typical sub-community and b) the sub-
community of Cyperus haspan. The typical
sub-community is dominated by Mazus pumilus.
The sub-community of Cyperus haspan is char-
acterized by Cyperus haspan and Blechnum ser-
ratum.

7. Paspalum longifolium-community (Table 6,
releve no. 8-10)

The Paspalum longifolium-community is char-
acterized by dominated Paspalum longifolium
(Gramineae). The data of the community was
collected at Kanpung Kenangan, Muar. The
community has a height of 80-100cm and a cover
of 90-95 per cent. The total number of species is
1-3. The community is a common secondary
herbaceous vegetation on dry or semi-dry condi-
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Tahle 8. Grassland vegetation (3).

1-2 : Lygodium microphyllum-Mikania cordata-community.
3-5: Ischaemum longifolium-Asystasia coromandeliana-community.

Releve no:

Field no. (V-):

Area of vegetation {(qm):
Heigh of vegetation (cm):
Cover of vegetation (24):
Total no. of species:

1 2 3
1 3 2
6 8 6
120 150 0
100 80 5
5 5 2

Differential species
Mikania cordata Rob. (Compositae)
Ischaemum timorense (Gramineae)
Lygodium microphyllum R. Br. (Schizaeaceae)
Asystasia coromandeliana Nees. (Acanthaceae)
Ischaemum longifolium {(Gramineae)
Other species :
Stencchlaena palustris Bedd. (Pteridaceae)
Scleria sumatrensis Retz. (Cyperaceae)
Nephrolepis biserrata Schott ver. furcans
Hort. (QOleandraceae)
Trena orientalis Bl. (Ulmaceae)
Macaranga sp. (Euphorbiaceae)

3.3
+.2
+.2

33

5.5

1.2
2.2

. +.2
3.3
3.3 .
. . . 1.1 .
. . . . +

Loc. and date: Kanpung Kenangan/Muar, Malaysia at 15. August 1988.

tion where some peat layers have vanished
because of burning. )

8. Imperata cviindrica-community (Table 6,
releve no. 11)

The Imperate cylindrica-community is char-
acterized by dominated Imperata cylindrica, and is
distributed in the roadside or in wastelands. The
Imperata-dominated grassland grows widely on
wet habitat in tropical and temperate Asia. The
community has a height of 120cm and a cover of
98 per cent. The total number of species is 2. The
habitat is wet and the nourishment is poor.

9. Ischaemum crassipes 1. avistafum-community
(Table 7, releve no. 1-5)

The Ischaemum crassipes f. aristafum-commu-
nity is characterized by dominated Ischaemum
crassipes 1, aristetum, The data of the community
were collected from 5 stations at Kanpung Kenan-
gan, Muar. The community occurs on the peat
swamps where are flooded for a long term of
year.

The community is divided into two sub-commu-
nities: a) the sub-community of Asysfasia cor-
omandeliana and b) the sub-community of
Lygodinm microphyllum. The sub-community of
Asystasia coromandeliana, characterized by Asys-
tasia coromandeliana, has a height of 7-10cm and
a cover of 100 per cent. The sub-community of
Lygodinm microphyllum, characterized by Scleria
sumatvensis and Lygodium microphylim, has a

height of 40-80cm and a cover of 89-100 per cent.
10. Stenochlaena palustris-Scleria sumatrensis-
community (Table 7, releve no. 6-13)

The Stenochlaena palusivis-Scleria sumatrensis-
commmunity, with dominated Sclevia sumatrensis, is
widely developed on the peat swampy habitat.
The community is 80-120cm in height and the
differential species are Scleria sumatrensis,
Lygodinm micvophyllum, Stenochlaena palustris
and melastomataceous species. The community
has a cover of 98-100 per cent and the total
number of species is 3-6 ; it is a common natural
or secondary grassland of the peat swamps in
tropical Asia.

11. Lygodium wmicrophyvilum-Mikania cordata-
comminity (Table 8, releve no. 1-2)

The Lygodium microphyllum-Mikania covdata-
community is developed on the peat swampy
habitat. The differential species are Mikania
cordata, Ischaemum timovense and Lygodium
microphyilum, The community has a height of 120
-150 ¢cm and a cover of 80-100 per cent. Total
number of species is 5. The dominated species is
climbing Mikania covdata or Sclevia sumatvensis.
12. Ischaemum longifolium-Asystasia covoman-
deliana-community (Table 8, releve no. 3-5)

The Ischaemum longifolinm-Asystasia coroman-
deliane-community is characterized by dominat-
ed Asjastasia coromandeliana { Acanthaceae) and
Ischaemum longifolium. The community has a
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height of 30-60cm and a cover of 95-100 per cent.
Total number of species is 2-6. Other component
species are Stenochlaena palusiris, Sclevia
sumatrensis, Trena ovienlalis, Nephrolepis biser-
rata var. furcans and Macaranga species. The
community is widely developed on roadside and
wastelands.
Vegetation dynamics at Muar, Malaysia

Figure 2 shows the relationships between the
natural and substitutional vegetation in the
coastal wetlands of Muar, Malaysia, which are
being covered by peat/acid sulfate soils.

The original vegetation in the peat swamp area
of Muar is of a community similar to the
Tetramerista glabra-Gluta renghas-community or
the Shorea thiseltonii- Xerospermum infermedinm-
community (see Fig. 2, phase 1). However due to
forest cutting, cultivation, burning, and pasturage,
most of the peat soil disappeared within a short
time {see Fig. 2, phase 2). Lowering of the water
table leads to oxidation of surface peat which is
followed by humification (decomposition) and loss
of volume (shrinkage). This can result in severe
consequences in the tropics where peatlands are
located mainly in lowland coastal areas. While
peat layer is still present cultivation of rice and
oil palm plantation is possible (see Fig.2, phase 3;
VIJARNSORN and PANICHAPONG, 1987). But after
the loss of the peat layer, ground level goes down
and the soil changes into a sulfate one, the main
recovery or reconstruction of original vegetation
is impossible (see Fig.2, phase 4). Potential natu-
ral vegetation was alternated by the change of
soil condition under the influence of human activ-
ities. The actual forest vegetation is a kerangas
forest such as the Alstonia angustifolia- Melalenca
cafupuli-community.

The author expresses his gratitude to Dr. Za-
hari Abu BAKER, MARDI/Malaysia, for this
helpful suggestions and encouragement and to
Mr. Masrom HASRAN, MARDI/Malaysia, for
taxonomical assistance in the field studies. This
research was funded in part by Grant-in-Aid
from the Scientific Research Fund of the Ministry
of Education, Science and Culture, Japan.
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O B2/ ¥I~E4FT (BFEESL*) Naohiro NARUHASHI* : Duchesnea indica f. albocaput

YOS YIANEA F I, SRR OEZEER L, STEHTIE L E AR A Ok SE T K8,
MEEmH T H 2 ER=No—ATHRELZbDTH B,

Fig. 2 @R U7 &2, BRLULTERRBEAOT, MNEER 7V —ABTH 2, INEEEMTITEAEEBTH
bo BtofRBX 2n=84 T, ¥ T~EAFTLRALTH-7(Fig.1), YOI /¥ TAESFTLHREDY T~
EAFTREERB E, BEOELN, B BB LELOZIRY 0o,

Z ZOEEERE, FREEETHATU 230 EBbN5, £/, JOHEAE 10 m BRI, EE0Hk
FROYT~EA FIBEFL Tvz, BEFE KRR 1931 12, FERB LWERTH LY 2 /A EAL FT%
HELT0LH, SEOYDE /P IACELAFTHERLWEDEEbRE,

BRI R U 2 b D EE2HME RN L TT R o hEBEEZE K, RAKOBETHMTTICHE - -5

PRI, (O SR 3,
.. ) ‘ ~ &. Duchesnea indica (ANDR.) FOCKE f. albocaput

oa ‘ ®e NARUHASH]I, f. nov. (Fig. 2A & B). :
@ ® e ﬁf ? L Carpophora subglobosa alba. Fructi cremei raro
] "..‘ hd aurantiaci.
® a

This form differs from typical D. indica in the
white fruiting receptacle.”

.ﬁ? é:'CI @

.'. ® ."’ Habit. Japonia, Honshu: Fukui Pref., Fikui City,

s “.. .. Asuwa-sanzan, WAKASUGI no. 34420, Jun. 21, 1991

3‘. (Fr.); ibidem, WAKASUGI & NARUHASHI no.
L

3 91102401, Oct. 24, 1991 (Fr.) & 92061001, Jun. 10,

1991 (Fr.)-Holotypus in KANA ; Isotypus in
KYO, MAK, TI & TNS.

Fig.1. Somatic metaphase chromosomes of D.
indica {. albocaput. 2n=84. Bar represents 5um.
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