
Nypa fruits are dispersed by water and float
from one location to another, much like the
coconut, facilitating the long-distance spread
of the species. Eocene fruits (ca. 56–34 million
years ago) discovered in southern England are
about seven centimeters long and were found
buried in the London Clay layer, for example
on the isle of Sheppey at the mouth of the
Thames River. It is thought that the Earth was
suffering from a severe greenhouse warming
event, since London was nowhere near the
tropics at that time. During the Eocene, it was

also common along Brazilian shorelines in the
western tropical Atlantic. However, sometime
during the Tertiary, as a result of climate and
sea level changes, Nypa became extinct in the
Neotropics before the start of the Pleistocene
(Dolianiti 1955, Muller 1980, Bacon 2001). 

Nypa, the weed

In spite of its former pantropical distribution,
Nypa has been absent from West Africa since
the end of the Eocene (Gee 1989). Nypa
fruticans was reintroduced to the West African
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Nypa fruticans Wurmb, the mangrove palm (Fig. 1), belongs to one of the oldest

palm subfamilies, Nypoideae, and at one time had a pantropical distribution with

fossil pollen and fruits common in many parts of the world (Uhl & Dransfield

1987, Sunderland & Morakinyo 2002, Gomez-Navarro 2009) (Fig. 2). Its oldest

fossils date back to the Upper Cretaceous, 65–70 million years ago (Gee 2001).

Nipadites fossils, which closely resemble current day Nypa fruticans fruits, have

been found throughout the world in North America, South America, Africa,

Southern England, Poland and Belgium.
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coast in the early twentieth century and has
since become a serious weed (Sunderland &
Morakinyo 2002). In 1906, a trial plantation
was established in Old Calabar, Nigeria, with
seeds from the Botanic Gardens of Singapore.
Seeds produced from this first introduction
were then used to establish a second plantation

in Oron, Nigeria, at the Cross River Delta in
1912 (Holland 1922, Russell 1968). Later in
1946, over 6000 seeds from Malaysia were
planted throughout the swamps of the Niger
Delta (Zeven 1971). Since then Nypa has
naturalized and rapidly colonized large areas
of the West African coastline (Sunderland
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1. Outside (top) and inside (bottom) view of a natural Nypa fruticans forest in the Similajau National Park,
Sarawak, Malaysia.



2001), becoming established as far south as
the Wouri Estuary near Douala, Cameroon and
westwards to Lagos (Fig. 2). 

The dense Nypa stands in Nigeria are out-
competing the indigenous mangroves. When
the native mangroves are overharvested for
wood for smoking fish, for commercial sale or
degraded by other human activities like
petrochemical installations, Nypa rapidly
invades, forming dense stands that per-
manently displace the native species
(Sunderland & Morakinyo 2002). Its capacity
repeatedly to branch dichotomously at its
shoot apices (Tomlinson 1971) enables a single
plant to dominate a very large area. In
addition, phytotoxic substances have been
discovered in Nypa fruticans leaves, which
inhibit both germination and seedling growth
of other plant species including Pennisetum
polystachion, Euphorbia heterophylla, Phaseolus
lathyroides and Centrosema pubescens
(Wongkaew & Techapinyawat 1996). However,
not all plants are affected by this phytotoxin,
since it shares its native habitat with ca. 105
other species in Malaysian mangrove forest
(Japar 1994). Still, the displacement of the
native mangroves in Africa is negatively
affecting native fish populations that depend
on these mangroves for breeding (Sunderland
& Morakinyo 2002). The lower biodiversity of
Nypamangroves vs. native mangroves  reduces
the fish catch and shellfish harvest, hurting
people’s livelihoods (CABI 2018).

Not all the news about Nypa is bad. In
Southeast Asia, it is one of the most utilized
mangrove species. The leaves are used for roof
thatching, making umbrellas, raincoats, hats,
mats, brooms, baskets, cigarette wrappers,
ropes, and as a source of fuel. The sap from the
inflorescence stalk is used to make sugar,
vinegar and a popular alcoholic beverage in
Malaysia, India and Bangladesh. The
gelatinous endosperm is edible and can be
eaten raw, while the hardened endosperm
from mature fruits is used as vegetable ivory
for making buttons and jewelry (Burkill 1966).
Parts of the palm are also used for medicinal
remedies to treat headaches, toothaches and
herpes (Burkill 1966). Although, it was
originally introduced to West Africa for thatch
and alcohol production, its use never quite
caught on, and it still remains considerably
underutilized in that region (Holland 1922,
Sunderland & Morakinyo 2002).

Nypa, a Central American introduction or
relic?

In 1989, an isolated, well-established pop-
ulation of Nypa was discovered on the
Caribbean coast of Panama. At the time it was
the only known record of the palm in the
Neotropics (Duke 1991). The population was
considered quite small in extent, ranging about
one kilometer along the Rio Majugual tidal
stream with only two or three monotypic
stands of 40–50 palms (Duke 1991). It was also
found near a busy main road and in the city
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2. World map of current natural distribution of Nypa (shaded area). Fossil fruits (black dots) and fossil pollen
(yellow dots) reveal Nypa’s past pantropical distribution, and new and introduced populations (red dots)
demonstrate its ability to recolonize.



of Colón, the Atlantic seaport of the Panama
Canal. Initial investigations found about 100
adult specimens in 1991, but their numbers
appeared to be increasing rapidly based on an
abundance of immature individuals. Duke
(1991) reported that the species was spreading
downstream to the edge of the open estuary
and is now poised to cast their progeny across
the Caribbean. Dispersal throughout the
region seems inevitable. As people become
more knowledgeable about this palm and
discover its many uses (Tomlinson 1986), it
may spread even faster. Durable palm leaves
are highly sought after for thatching, although
there is no evidence that the current grove is
being used in this manner. If Nypa was
introduced to Panama, the size and extent of
the mature stand suggest that the introduction
occurred ca. 60 years ago (more than 30 years
ago fide Duke in 1991). Since Nypa’s historical
Neotropical distribution is well established,
one could assume this is a relict population
that dwindled during drier climatic conditions,
survived, and is just now recovering. However
that would mean Nypa has been present in
Panama since the Eocene (based on fossils in
Brazil), and how local people completely
missed this useful palm all this time is hard to
imagine. Evidence seems stronger that the
original specimens of this Panamanian
population, just like its Nigerian cousins, were
introduced (Duke 1991). 

Nypa crossing the Atlantic

In 2001, Bacon wrote that germinated Nypa
fruits were showing up on Manzanilla Beach
in Trinidad. Bacon (2001) speculated that the
Trinidad specimens arrived from West Africa
via ocean currents and his photograph of
germinated Nypa proves that the seed can
survive being soaked for quite long periods in
saltwater. Because of prevailing currents, it is
unlikely that the fruits came from Panama.
Inspired by Bacon’s article, Johnson (2001)
recalled seeing about 20 naturalized colonies
of Nypa fruticans in western Guyana in 1994
down the Barima River, at a place called
Blackwater. His boatman, having lived in the
area all of his life, reported that Nypa first
appeared even farther downstream around
Mabaruma about 20–30 years earlier. Johnson
speculated that Nypa propagules from Africa
probably first established near the mouth of
the river near Mabaruma and fruits from those
colonies were carried farther upstream by the
tidal currents. The location where Johnson first
observed Nypa on the Barima River is 25 miles
upstream, which suggests rapid colonization.

Johnson (2001) wrote that he would not be
surprised to find other unreported colonies
elsewhere in the Guyanas, Venezuela and
Colombia.

In 2013, Nypa arrived in eastern St. Lucia on
ocean currents from Africa with some fruits
already germinated and ready to establish
themselves in their new home (see figure in
Noblick & Graveson 2014). Some St. Lucia
locals are concerned that it will invade the
mangroves on the eastern side of the island,
since it thrives in the estuarine mud at the
mouth of rivers (Dransfield et al. 2008). 

We can easily estimate that Nypa propagules
have been dispersing across the Atlantic for
over 100 years, since about 1912 and especially
after 1946. However, Bacon (2001) reported
that less than 10 percent of seed are viable
upon arrival and suggested that it may take
much longer before this species becomes
established, as it often becomes trapped in
unsuitable strand lines along Atlantic beaches.
Nonetheless, according to Johnson (2001),
populations have established in western
Guyana and may already be established in
other unreported areas along the northern
coast of South America.

Nypa’s propagation potential

Nypa in its native habitat can be exceptionally
prolific. One collection made by the first
author in Indonesia yielded 120 fruits from a
single infructescence and several ripening
infructescence heads were floating next to their
mother plants. In addition to prolific fruit
production, a single Nypa plant can occupy
and dominate a huge area over time, as
rhizomes of N. fruticans can spread laterally by
repeated dichotomous branching from the
original plant (Tomlinson 1971, 1986).
Together, these two strategies make Nypa a
prime candidate for expansion, given the right
environmental conditions.

At Funaura Bay on Iriomote Island, Japan,
Nypa occupies its current northernmost natural
distribution in Southeast Asia (Sugai et al.
2015). This island population is located ca.
24°24’ N of the equator and has been
designated as a Natural Monument. Yet from
the time of its designation in 1960, the
population, once estimated to be ca. 150
plants, progressively declined over time until
only 28 were found in 1998 (Setoguchi et al.
1999). The initial high counts may be due to
an initial misunderstanding of how Nypa
rhizomes dichotomously branch and difficulty
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distinguishing individual palms from multi-
branching clones. In other words, what
observers counted as multiple plants in 1960
may have been a single individual, di-
chotomously repropagating itself over and
over again. Several studies have demonstrated

very low genetic variation within populations
and considerable spatial extension of old
clones (Tommerup 2009, Jian et al. 2010, Sugai
et al. 2015). In fact, of the currently recognized
28 individuals at Funaura Bay, 27 are
genetically identical (Setoguchi et al. 1999).
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3. Montgomery Botanical Center: (above and below left) Aerial views show rapid Nypa growth on an island in
Duck Lake from 2005 to 2017. (right) Young Nypa palms on the island in 2001 with an American crocodile.
Nypa palms and crocodiles both come from evolutionary lineages spanning millions of years. Crocodile photo
by Mary Andrews.



One logical explanation for this is that the
population arose from a single introduction,
which spread vegetatively, deceptively
appearing as multiple individuals when in
reality they were a single clone. Similarly, the
genetic diversity of four Nypa populations from
Southeast Asia was examined by microsatellite

and ISSR markers (Jian et al. 2010), and
researchers found no genetic variation within
any of these populations from Hainan Island
in China. Moreover, although 11 individuals
from the Japanese Funaura population
produced flowers in 1998, none of these
individuals set fertile fruits (Setoguchi et al.
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4. Growth Comparison: (above) Duck Lake Island with four newly planted Nypa palms in 2000. (below) Duck
Lake Island with same Nypa palms in 2018.



1999). This would lend credence to the
supposition that Nypa individuals are self-
incompatible, and that natural pollinators are
absent from Japan.

Meanwhile, only 27 individuals were reported
in 1978 (Nishihira 1980) from the Uchipanari
Nypa population, which grows on a small
neighboring island just west of Iriomote, but
65 individuals were counted in 1993 (Nakazato
et al. 1996). Unlike the drastic decline of the
Funaura population, the size of the Uchipanari
population more than doubled in only 15
years, demonstrating Nypa’s propagation
potential. Genetic testing of 135 adult N.
fruticans ramets from Funaura and Uchipanari
revealed only two multilocus genotypes (Sugai
et al. 2016). The probability of a genotype re-
occurring by sexual mating was extremely low
in the Funaura population, although not as
low in the Uchipanari population.
Nonetheless, results indicated that all ramets
sampled in both populations were most likely
derived from vegetative propagation, since
more than 100 of the Uchipanari ramets share
the same multilocus genotype (Sugai et al.
2016). Geographic and genetic isolation are
thought to minimize the advantages of sexual
reproduction in marginal populations and to
induce a shift toward asexual reproduction in
clonal plants (Eckert 2002). This was not the
case with the centrally located Philippine
population of N. fruticans, where Sugai et al.
(2016) found a much higher genetic diversity
of 20 genets instead of two. The significantly
reduced genetic diversity in marginal
populations can be attributed to the
consequence of founder effects, bottlenecks, a
much smaller effective population size, genetic
drift, inbreeding and/or high environmental
stress at the distribution margins (Eckert et al.
2008). In spite of all of these barriers, Nypa
fruticans continues moving into and
establishing itself in new areas.

We can conclude from the studies in Japan
and China that it only takes a single founding
event, a single fruit, to start a new population
of Nypa in marginal areas. This fact increases
the probability of future Nypa recolonization
elsewhere, especially during a period of overall
global warming, as we are currently ex-
periencing.

Sex is best: Nypa pollen and the pollinators

Biology books teach that sexual recombination
via cross pollination is important for
maintaining strong, healthy, viable plant
populations (Campbell 1987, Raven et al.

2005). Nypa has been around for a long time
as evidenced by its easily recognized pollen in
the fossil record. Nypa pollen recorded in
Cretaceous sediments (Muller 1981, Ellison et
al. 1999, Gee 2001) is one of the oldest known
identifiable angiosperm pollen grains that can
be linked to a modern species. However, Nypa
is currently restricted to Southeast Asia (Ellison
et al. 1999), indicating that over time it
succumbed to bottlenecks and lost a great
amount of genetic diversity. 

We presume that ocean currents dispersed
floating Nypa fruits during or following the
Ice Ages, which successfully germinated in new
areas. These new populations could usually
preserve only a few genotypes as we see in
Japan (Sugai et al. 2016) and China and
Vietnam (Jian et al. 2010). Bottlenecks caused
by repeated Ice Ages and founder effects of
new propagules settling in new areas during
the interim warmer periods may explain the
low genetic diversity of N. fruticans seen today,
with the exception of places like Thailand and
the Philippines (Jian et al. 2010, Sugai et al.
2016). The predominance of vegetative
propagation (dichotomous branching) and
limited gene flow between populations, likely
also helps maintain the low genetic diversity
of this species (Jian et al 2010). Jian et al. (2010)
surmised that Nypa may be able to reproduce
by selfing, which could also contribute to its
high level of homozygosity, but evidence to
prove this is unconvincing. While a brief
overlap between female and male anthesis
means that selfing is theoretically possible
(Essig 1973), Mantequilla et al. (2016), working
in the Philippines, argued that chances for self-
pollination are slim. In their study, three of six
bagged Nypa inflorescences produced no fruit,
while three others did, but they attributed
successful fruit set to loosening of the rope
that was used to tie down the net bags with
the inflorescences inside. The loosened ropes
may have allowed the entry of creeping insects
and arthropods that pollinated the
inflorescences. This lack of development of
viable fruits agrees with experiments
conducted by Hoppe (2004), who also showed
a complete lack of fruit set in three
inflorescence heads that were bagged to
exclude insects.

Several insect visitors to N. fruticans have been
recorded including Apis bees, Trigona bees,
staphylinid, curculionid and nitidulid beetles
(Fong 1987, Duke 1991, Hoppe 2004,
Mantequilla et al. 2016). Mantequilla et al.
(2016) identified possible pollinators of N.
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fruticans to be beetles – two nitiluids (Eupuraea
species), a staphylinid (Staphilinidae), fruit flies
(two species of Drosophila [Drosophilidae] and
a species of Agromyzidae), a stingless bee
(Tetragonula) and a regular bee (Apis cerana). A
more recent study (Straarup et al. 2018)
focused on the role of beetles in the pollination
of N. fruticans in Thailand and compared it
with previous studies conducted at different
localities in southern Thailand (Hoppe 2004)
and the Philippines (Mantequilla et al. 2016).
Interestingly and contrary to previous studies,
Straarup et al. (2018) did not observe any
Drosophila fly visitors on the inflorescences but
explained their absence based on the site’s
garden location, edge effects and the use of
pesticides. Straarup et al. (2018) provided a
more comprehensive understanding of Nypa
reproductive ecology and added insights into
the alleged roles of incompatibility, wind
pollination and thermogenesis for the
interaction with potential beetle pollinators,

especially nitidulid beetles. Another reason for
low genetic diversity of Nypa populations
located at its margins is the possible absence
or scarcity of effective pollinators due to the
change of weather conditions, such as
temperature and seasonality that may differ
substantially from the center of its distribution.

South Florida

In South Florida, we have also experienced
aggressive expansion of Nypa similar to what
was recorded in Uchipanari, Japan, where the
population appeared to more than double in
15 years. At Montgomery Botanical Center
(MBC), we witnessed a small Nypa planting,
consisting of only four young Nypa plants,
completely dominate an island and expand
far into the shallow adjacent waters of the
surrounding lake (Figs. 3 & 4), in fewer than
20 years. But, as observed in Funaura Bay, our
inflorescences never produced any fruits
without manual intervention (i.e., hand
pollination).

In the Chinese and Japanese populations (Jian
et al. 2010, Sugai et al. 2016), very little cross
pollination occurred, as most of the ramets
were genetically identical. The fact that 11
flowering individuals failed to produce fruit
at Funaura Bay indicates self-incompatibility
and/or lack of pollinators. In Florida, it is
probably a lack of pollinators that prevented
fruit set, since our plants are genetically
diverse, collected from Malaysia in 1982 and
Indonesia in 1998. MBC has a history of Nypa
introductions and failures. Out of 47
Indonesian fruits collected by the first author,
only eight survived as plants. No viable fruits
were produced from our plants until 1996
when we attempted our first cross-pollination
by hand between two different Nypa plantings
from Malaysia. 

Then in 2008, some of the first open-pollinated
fruits began to mysteriously appear, but a
major freeze in 2010 destroyed all of the young
developing Nypa inflorescences, resulting in
no flowers over the next several years. No hand
pollinations have occurred since 2016;
nevertheless, we continue to find viable, open-
pollinated fruits (Fig. 5) in our lakes. An alleged
mystery pollinator has taken up the task of
cross pollinating the Nypa palms, since it is
unlikely that they are now self-pollinating,
having never done so in the past. Although
some comments in the literature propose that
Nypa can self-pollinate (Jiam et al. 2010), there
is no irrefutable evidence for it. Even
Mantequilla et al. (2016) failed to prove or
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5. Nypa infructescence with at least two viable open-
pollinated fruits in 2018.



disprove it conclusively, although he settled on
a “slim chance.” Since Nypa pollen grains are
sticky, an insect pollinator is the most likely
candidate at MBC. 

Does Nypa fruticans have the potential to
recolonize the Western Atlantic? Our answer
would be certainly. Evidence from China and
Japan indicates that it takes only a single fruit
to found a population with low genetic
diversity in marginal populations. Viable fruits
are currently being washed ashore in Trinidad
(Bacon 2001) and St. Lucia (Noblick &
Graveson 2014) and have been appearing there
for a number of years. This trend will likely
continue for many years to come based on
prolific fruit production along the West African
coastline. Evidence suggests that Nypa has the
potential to invade and dominate degraded
mangrove areas (Sunderland & Morakinyo
2002) or any brackish muddy flat, even in the
absence of effective pollinators. This palm has
the capacity to expand mainly because of its
effective vegetative propagation. It can survive
even in more northern latitudes (personal
experience in Miami, Florida), and evidence
exists that it has already gained a foothold in
northwestern Guyana without any historical
evidence of human intervention (Johnson
2001). As long as Nypa continues to find new
pollinators (as in Miami) during its renewed
circumnavigation of the globe, it has a shot at
recolonizing and persisting in areas once
occupied by its ancestors. It is no wonder that
Nypa has persisted on the planet for millions
of years.

At MBC, we are currently working to resolve
unanswered questions regarding potential
pollinators outside of the natural distribution
of Nypa and to test for self-pollination. 
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