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ABSTRACT

Nipa (Nypa fruticans) is one of the most widely distributed and useful palm in the mangrove forests in the South, Southeast
Asia and Oceania. Its distribution area is known to be larger in ancient time than at present, as evidenced by its fossils
found in North America, South America, Egypt and Europe. Nipa has a wide diversity of use. Traditionally it is used as
roof materials, cigarette wrapper, medicine and its sap is fermented to alcohol. Recently, research on nipa has focused
on its potential use as a biofuel crop because it has several advantages compared with other biofuel-alcohol crops.
For example it has high alcohol content, no competition with other crop for agricultural land and no bagasse disposal
problem. In spite of such usefulness, scientific reports on biology of nipa are limited. Information on genetic diversity,
cytogenetics and chemical composition are lacking for nipa plant. On the other hand, morphological characters of
nipa have been described in many reports. This paper attempted to provide a general review of the nipa plant based on
available literatures.
Keywords: Biological characteristics; economic aspect; geographical distribution; Nypa fruticans; traditional
utilization
ABSTRAK

Nipah merupakan sejenis spesies palma yang tumbuh subur di kawasan hutan bakau di Selatan, Asia Tenggara dan
Oceania. Pada suatu ketika, spesies nipah telah ditemui di kawasan taburan yang luas, dan ini dibuktikan dengan
penemuan fosilnya di Amerika Utara, Amerika Selatan, Mesir dan Eropah. Nipah mempunyai pelbagai kegunaan dalam
amalan masyarakat tradisi seperti penggunaan daunnya sebagai atap rumah, pembalut rokok dan perubatan tradisi
serta bahan api biologi yang terhasil daripada penapaian niranya. Penyelidikan spesies nipah kini lebih tertumpu
kepada potensinya sebagai tanaman bahan api biologi kerana pelbagai kelebihan seperti kandungan alkohol dalam
niranya yang tinggi, kurangnya persaingan penggunaan tanah pertanian dengan tanaman lain dan tiada sisa hampas
untuk dilupuskan. Di sebalik pelbagai kebaikan dan potensi spesies ini, laporan saintifik mengenainya masih kurang
diterbitkan. Maklumat mengenai kepelbagaian, sitogenetik dan komposisi kimia nipah juga masih kurang dilaporkan.
Namun demikian, terdapat banyak laporan yang menerangkan maklumat morfologi nipah. Kertas ini memaparkan
tinjauan dan pandangan umum mengenai spesies nipah berdasarkan daripada laporan lain.
Kata kunci: Aspek ekonomi; ciri biologi; kegunaan tradisi; Nypa fruticans; taburan geografi
INTRODUCTION
One of the most common, widely distributed, and useful
palms in the mangrove forests of Southeast Asia is nipa
(Nypa fruticans Wurmb.). Nipa is utilized for various
traditional purposes in this region and is known by different
vernacular names such as “chak” and “at-ta” in Thailand,
“dua la” and “dua muoc” in Vietnam, “dani” in Myanmar
and “atap palm” in Singapore (Baja-Lapis et al. 2004).
Nipa is also a useful source of biofuel because it produces
a high amount of sap that can be converted to alcohol. It
can produce more ethanol than sugar cane (6,480-10,224
L/hectare/year vs 3,350-6,700 L/hectare/year) (Hamilton
& Murphy 1988). In addition, nipa is useful agriculturally
and ecologically because its habitat does not compete

with food crops and its growth is sustainable. Recently,
Malaysian scientists realized the usefulness of nipa again
and strategies for effective management of nipa were
proposed (Latiff 2008).
In spite of such usefulness, there is in general a lack
of scientific reports on nipa compared with other useful
tropical palms such as coconut and oil palm. Many years
has already passed since publication of useful scientific
reviews on nipa (Hamilton & Murphy 1988; Päiväke 1996).
In this review, we described the biological characters,
geographic distribution, traditional utilization, economic
aspects and the advantages of nipa as a crop by citing recent
reports in addition to Hamilton and Murphy (1988) and
Päiväke (1996).
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BIOLOGICAL CHARACTERS
Taxonomic Information

Nipa (Nypa fruticans) belongs to the family Palmae
(Burkill 1935; Corner 1966; Gee 2001; Jian et al. 2010; Uhl
& Dransfeld 1987) or Arecaceae (Gee 2001; Hamilton &
Murphy 1988). The genus Nypa has been placed in its own
subfamily, the Nypoideae (Moore 1973; Uhl & Dransfeld
1987; Whitmore 1973) and is the sole species in genus
Nypa (Jian et al. 2010).
Studies on phylogenetic relationship among species
indicated the species genetically related to nipa include
Calamus caesius (Palmae) and Mauritia flexuosa (Palmae)
based on sequences on atpB, ndhF, rbcL, trnQ-rps16, trnDtrnT (Hahn 2002); Aegialitis annulata (Plumbaginaceae)
based on sequences on 18S rDNA, matR, rbcL (Shi et al.
2005); and Orontium aquaticum (Araceae) and Tofieldia
glutinosa (Tofieldiaceae) based on sequences on matK,
trnT-F, rbcL (Müller et al. 2006).
Cytogenetic Information

Chromosome number of nipa is not yet clear (Päiväke,
1996). Corner (1966) reported that nipa has a diploid
chromosome number of 16 (n=8) while Moore (1973)
reported 34 chromosomes (n=17). Further cytogenetic
study on nipa is needed to explain the variation in reported
chromosome numbers.
Habitat

Nipa is sometimes called “the mangrove palm” because
it thrives well in the mangrove environment, favoring
brackish water environments such as estuaries or shallow
lagoons (Baja-Lapis et al. 2004; Corner 1966; Tomlinson
1986; Whitmore 1973). Nipa also colonizes the upper
tidal reaches of rivers (Whitmore 1973), semi-liquid mud
of estuaries (Baja-Lapis et al. 2004; Burkill 1935; Corner
1966) and along coastlines (Tomlinson 1986).
Morphological Characters

The morphology of nipa has been described by many
authors: Arnold (1952), Baja-Lapis et al. (2004), Collinson
(1993), Corner (1966), Moore (1973), Päiväke (1996),
Tomlinson (1986), Whitmore (1973). Baja-Lapis et al.
(2004) described the morphological characters of nipa
as follows. Nipa grows in clusters, often forming large
colonies and without visible stems above the ground.
The underground stem called rhizome lies horizontally
underneath the ground and reaches to about half a meter
long. At the end of the growing rhizome, a new plant rises
adding to the cluster in the colony. The leaves called fronds
are large feather-like in appearance, sometimes reaching
more than 7 meters long with the mature fronds usually
leaning away from the centre of the growing plant. The
leaflets progressively become shorter towards the stalk
and the top of the frond. The arrangement of the flowers

in the floral axis (inflorescence) has erect and stout stalk
with a large orange colored sheath (called spathe), which
is olive green at the top. The stalk ends with a cluster of
female flowers which are enclosed by gold colored leaf-like
structure (called bracts), and the sides with club-shaped
unstalked spikes of male flowers. Both male and female
flowers are yellow, the males in thick spikes and the
females with large head. The cluster of fruits is more or less
the size of a human head with about 20-30 cm in diameter,
supported by a thick stalk, dark brown colour when fresh.
The individual one-seeded woody fruit breaks when ripe.
The seeds which usually germinate naturally while floating
on the water in the swamps establish themselves in the mud
flats and along muddy banks.
Two reports mentioned morphological diversity
of nipa in Malaysia. The Malaysians recognized two
varieties, which they call ‘nipah gala’ and ‘nipah padi’,
differing in the position of the leaflets (Burkill 1935;
Päiväke 1996). This information is partially supported
by our ethnobotanical data collected in 2009. A villager
in Perak, Malaysia recognized three types of nipa called
‘padi’, ‘sawa’ and ‘tikus’. Based on tilt of leaflet, Corner
(1966) reported two kinds of nipa in Malaysia. These
reports suggest that the nipa populations in Malaysia may
consist of more than two morphological types.
Genetic Diversity

There are only a few reports on genetic diversity of nipa
populations. Jian et al. (2010) analyzed the samples
collected from China, Thailand and Vietnam by using
SSR and ISSR markers. Low genetic diversity was detected
among these samples. Setoguchi et al. (1999) analyzed
the samples collected from Funaura and Iriomote island
in Japan by using RAPD marker. They concluded that the
populations examined consist of clones derived from a
single individual by vegetative propagation because of
their low genetic diversity.
Chemical Compounds

There is very little report on the chemical constitution
in nipa plant. Tannin was reported by Burkill (1935) and
Fong (1992). Tannin is located mainly in the leaves to the
extent of 10%, though the quality of it is not good (Burkill
1935). A survey of useful chemical compounds in nipa
plant is needed.
In the floral scent, 25 chemical compounds were
detected by Azuma et al. (2002). These chemical
compounds consist of fatty acid derivatives, terpenoids,
carotenoid derivatives, benzenoids and unknown
compounds.
Pests and Diseases

One species of Plesispa, named P. nipae Maulik have
been reported to cause damage to nipa (Corbett 1932;
Sivapragasam & Hong 2007). In addition, rats in Papua
New Guinea (Päiväke 1996) and monkeys and pigs in
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northern Borneo (Päiväke 1996; Wood 1925) may damage
young seedlings.
GEOGRAPHIC DISTRIBUTION
Geographical distribution at present time

Nipa is widely distributed. The distribution ranges from
Sri Lanka, the Ganges Delta, Myanmar, and to the Malay
Peninsula, through Indonesia, Papua New Guinea and the
Solomon Islands, and up north in the Philippines and down
south in northern Queensland (Tomlinson 1986; BajaLapis et al. 2004; Corner 1966; Gee 2001; Päiväke 1996;
Saenger et al. 1983; Whitmore 1973) Local information
about nipa is plentiful in these regions, e.g. in Australia
(Bunt et al. 1982; Covacevich 1981), Indonesia (Johannes
1979; Samingan 1980), Papua New Guinea (Pajimans &
Rollet 1977; Percival & Womersley 1975), Philippines
(Agaloos & Nepomuceno 1977; Gonzales, 1979), Thailand
(Aksornkoae 1976; Changprai 1984), Malaysia (Burkill
1935; Fong 1984; Whitmore 1973), India (Anonymous
1966; Thothathri 1980), Bangladesh (Khan & Karim
1982), Vietnam (Fong 1984; Moore 1973), Sri Lanka (Fong
1984; Moore 1973), Myanmar (Fong 1984; Moore 1973),
Carolines (Fong 1984; Moore 1973), Ryukus (Fong 1984;
Moore 1973) and Solomons (Fong 1984; Moore 1973).
Nipa was introduced into West Africa in 1906 (Päiväke
1996; Saenger et al. 1983) and since then it has been
well established, co-existing with native mangroves in
Southeastern Nigeria (Moses 2000; Ukpong 1997).
Geographic Distribution In Ancient Time

Nipa is one of the earliest angiosperms assignable to a
modern genus; it is thus also one of the oldest palms and
one of the first monocots in the fossil plant record (Muller
1981; Päiväke 1996). The fossils of 100 million years old
have been found from the Cretaceous period of Borneo
which resembles exactly the living species (Whitmore
1973). Nipa most likely made its first appearance in the
New World over 74 million years ago (Gee 2001). The
maximum expansion of the biogeographical distribution
of nipa in earth’s history corresponds with the climatic
optimum of the Cenozoic period during the early Eocene
era (Gee 2001). Nipa ranged as far north as present-day
southern England which was at a paleolatitude of roughly
45°N during the Eocene (Ziegler 1990) and as far south
as the southernmost coastlines of what is today Tasmania,
the most polar occurrence of this palm at a paleolatitude
of about 65°S (Pole & Macphhail 1996).
According to the fossil records of pollens and fruits,
the past distribution area of nipa was wider than that
at present. Nipa was found in North America (Corner
1966; Fong 1984; Frederinksen 1980, 1988; Gee 2001;
Germeraad et al. 1968; Graham 1995), South America and
particularly Brazil (Corner 1966; Fong 1984; Gee 2001;
Tralau 1964; Whitmore 1973), Europe (Fong 1984; Tralau
1964) especially in southern England (Whitmore 1973;
Ziegler 1990), Egypt (Schrank 1987), West Africa (Fong

1984; Tralau 1964; Whitmore 1973), India (Corner 1966;
Fong 1984), Borneo (Corner 1966; Fong 1984; Whitmore
1973), and Tasmania (Pole & Macphhail 1996).
Traditional Utilization

Nipa has historically provided useful products to indigenous
peoples living near or in the coastal and estuarine mangrove
forests. (Hamilton & Murphy 1988; Päiväke 1996).
Matured Leaves

Matured leaves have been used for roof thatching (BajaLapis et al. 2004; Burkill 1935; Fong 1984, 1992; Hamilton
& Murphy 1988; Ilias et al. 2002; Päiväke 1996), Robillos
1978), wall-partitioning of dwellings (Baja-Lapis et al.
2004; Burkill 1935; Fong 1984; Hamilton & Murphy
1988; Robillos 1978), roof of boat (Burkill 1935), umbrella
(Burkill 1935; Fong 1984; Robinson 1911), sun-hat
(Burkill 1935; Fong 1984, 1992; Päiväke 1996; Robinson
1911), rain-coat (Burkill 1935; Fong 1984; Robinson
1911), basket (Baja-Lapis et al. 2004; Burkill 1935; Fong
1984, 1992; Päiväke 1996; Robinson 1911), mat (BajaLapis et al. 2004; Burkill 1935; Fong 1992; Päiväke 1996;
Robinson 1911), bags (Burkill 1935; Fong 1992; Robinson
1911). Shingle thatch industry is locally a very important
source of revenue (Hamilton & Murphy 1988).
Young Leaves

Young leaves are made into cigarette wrappers (Baja-Lapis
et al. 2004; Burkill 1935; Fong 1984, 1992; Päiväke 1996;
Robinson 1911). Young leaves also are used to wrap cooked
rice (Fong 1992).
Petioles

Petioles are used for floats for fishnets (Fong 1984, 1992),
arrows (Burkill 1935). They are also chopped and boiled
to obtain salt (Browne 1955).
Main Axes

Main axes are used for fishing poles (Fong 1984, 1992).
Leaflet Midribs

Leaflet midribs are used as brooms (Fong 1992), and can
be soaked in water and twisted as ropes (Fong 1984).
Dried petioles and stalks

Dried petioles and stalks are used as firewood (Brown
1951; Burkill 1935) and in rare cases, are made into brooms
(Burkill 1935).
Outer layers of the leaf-stalk

Outer layers of the leaf-stalk yield pulps suitable for
making good-quality boards of intermediate density
(Razzaque 1969).
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Young seeds

Young seeds are edible (Burkill 1935; Hamilton & Murphy
1988; Whitmore 1973). They are utilized as food in the
form of sweetmeat (Fong 1984) and snack (Päiväke 1996).
They are also used to flavor a commercial ice cream “attap
chi” and local ice confections in Malaysia (Hamilton &
Murphy 1988).
Matured seeds

Matured seeds are hard enough to have been thought of as
a material for buttons (Burkill 1935; Fong 1984; Päiväke
1996; Whitmore 1973) but that was in the days before the
advent of cheap plastics (Whitmore 1973).
Buds and Petals

Buds of the stem are also edible (Burkill 1935). Petals
of the flowers are used as aromatic tea (Baja-Lapis et al.
2004).
Young shoots, Decayed woods, Roots or Leaves

These parts are sometimes used for medicinal purposes.
One of the traditional prescriptions for treating herpes is
drinking the juice from a young shoot with coconut milk
(Burkill 1935). The juice is used against herpes (Päiväke
1996). Though the target disease is not described, decayed
woods are also medicinal in Borneo (Burkill 1935). By
burning the roots or leaves and lixiviating the ash, salt may
be obtained. This ash “garam nipah”, is used medicinally
in Borneo for tooth-ache and head-ache (Burkill 1935;
Päiväke 1996).
Sap

Nipa yields abundant sap from the cut stalks of fully
developed inflorescences or young inflorescences after
the floral or fruit heads have been removed (Fong 1992;
Hamilton & Murphy 1988; Päiväke 1996). Prior to the
cutting, the stalk of the inflorescence is beaten repeatedly
for days (Fong 1984). Beating the young inflorescence
induces higher sap yield (Whitmore 1973). Kicking the
base of the stalk is also traditional practice to induce higher
sap yield (Cole 1922; Hamilton & Murphy 1988) and the
yield is influenced by frequency of treatment (Päiväke
1985).
The sap has been utilized as a material of treacle
(Päiväke 1996), amorphous (Päiväke 1996) and for
producing vinegar (Baja-Lapis et al. 2004; Burkill 1935;
Hamilton & Murphy 1988; Päiväke 1996), alcohol that
is used as biofuel (Hamilton & Murphy 1988; Päiväke
1996) and distilled or fermented beverage called “tuba” or
“soom” in the Philippines, “arak” or “tuak” in Indonesia,
“toddy” in Malaysia, India, Bangladesh (Hamilton &
Murphy 1988; Päiväke 1996). The sap is also used to feed
pigs especially during lean time in Indonesia (Baja-Lapis
et al. 2004).

ECONOMIC ASPECT AND ADVANTAGES
Fuel-Alcohol Production

Nipa is able to produce higher yields alcohol compared
with other crops: nipa by traditional management 6,48010,224 L/hectare/year, sugarcane 3,3506,700 L/hectare/
year, cassava 3,240-8,640 L/hectare/year, sweet potato
6,750-18,000 L/hectare/year, coconut sap 5,000 L/
hectare/year (Hamilton & Murphy 1988). The amount of
alcohol is expected to increase up to 18,165 L by modern
management (Halos 1981), making nipa an attractive
potential source of biofiel.
Before the World War II, Malaysia dealt with the
manufacture of alcohol out of nipa, which was used as
fuel for vehicles (Baja-Lapis et al. 2004). The plantation in
Malaysia, the only real commercial plantation in the world
before World War II, produced close to 15,600 L/hectare/
year (Dennett 1927). Making industrial alcohol from nipa
was also an important industry in the Philippines in the
early decades of 20 century (Whitmore 1973). However,
the industry was short-lived due to political problems and
competitive price of gasoline prevailed during that period
(Fong 1984; Whitmore 1973).
The utilization and study on alcohol form nipa
continued modestly until the middle of 20th century. Two
factories produced alcohol from nipa in Sarawak, Malaysia
(Chai & Lai 1984) up to the 1980’s. During the same time,
similar studies were carried out in the Philippines (Halos
1981) and in Papua New Guinea (Newcombe et al. 1980).
At present time, considering the focus on biofuel as future
energy source, it is expected that the utilization and study
of alcohol from nipa become a focus once again.
Other Advantages

In addition to growing nipa for its alcohol, there are other
advantages of growing nipa. First, continuous productivity
of nipa means no displaced labour, which is one of major
problem in sugarcane ecosystem (Hamilton & Murphy
1988). Second, production of nipa is not interrupted by
replanting and rotation (Hamilton &Murphy 1988). Third,
there is no bagasse disposal problem (Hamilton &Murphy
1988). Fourth, nipa does not compete with other crops
for agricultural land except where total reclamation is
undertaken on mangrove land (Hamilton &Murphy 1988).
Fifth, capability of nipa shoot biomass as a potential
adsorbent for removing and recovering heavy metal ions
such as Pb2+ and Cu2+ from aqueous solution was also
reported (Wan Ngah & Hanafiah 2008; Wankasi et al.
2006).
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