Mangrove trees and shrubs



Mangroves

Environment

Mangroves are defined as assemblages of salt tolerant trees and shrubs
that grow in the intertidal regions of the tropical and subtropical coastlines.
They grow luxuriantly in the places where freshwater mixes with seawater
and where sediment is composed of accumulated deposits of mud.
Mangrove wetlands are normally classified into six types on the basis of
the geophysical, geomorphological and biological factors. They are (a)
river dominated, (b) tide dominated, (c) wave dominated, (d) composite
river and wave dominated, (e) drowned bedrock valley mangroves and (f)
mangroves in carbonate settings (Thom, 1984). The first five types of
mangrove wetlands can be seen on coasts dominated by terrigenous
sediments (shallow marine sediment consisting of material derived from
the land surface) whereas the last one can be seen in oceanic islands,
coral reefs and carbonate banks.

Mangroves of the Maldives belongs to carbonate setting type and within
this broad category mangroves of the Maldives are found in four different
environmental conditions: i) in the fringe area of some of the islands,
where wave energy and wind speed is less and brackish water is present
due to mixing of seawater with the margin of the freshwater lens, ii) in
between two islands, where the water is shallow and there is accumulated
deposits of sediments, iii) along the borders of lagoon that is connected to
the sea, iv) along the borders of lagoon that has lost connection to the sea
but receives seawater periodically through seepage and v) in shallow
depressions, where rain water accumulates. Freshwater enters into all
these types of mangroves through surface runoff and underground
seepage. These areas normally receive limited amount of terrestrial sediment
but they are rich in calcareous sediment or lime mud (marl).

Flora

Plants of mangroves are generally divided into two groups, namely, i) true
or exclusive mangroves species and ii) associated mangrove species. True
mangrove species grow only in mangrove environment and do not extend
into terrestrial plant community and are morphologically, physiologically
and reproductively adapted to saline, waterlogged and anaerobic condition.
A total number of 69 species in 27 genera, belonging to 20 families are
considered as true mangrove species (Duke, 1992; Bringham and Kathiresan,
2001; Selvam et al., 2004). In Maldives, a total number of 13 true mangrove
species are present and fact sheet for each of these species is given in this
book. Some of the plants that grow in the terrestrial environment and pure
halophytes (plants that grow only in saline environment) are also found
within or in the peripheral area of mangrove wetlands. These species are
considered as mangrove associates.
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Adaptation

Mangrove environment is highly dynamic and harsh and mangrove
species are variously adapted to cope with these environmental conditions.

Breathing roots: Underground tissue of any plant requires oxygen for
respiration and in mangrove environment, oxygen in soil is very limited
or nil. This necessitates mangrove root system to take up oxygen from
the atmosphere. For this purpose, mangrove species have specialized above
ground roots called breathing roots or pneumatophores. In some species,
these roots are pencil sized and peg like whereas in some other species
they look like a knee. These roots have numerous pores through which
oxygen enters into the underground tissues. In some plants buttress roots
function as breathing roots and also provide mechanical support to the
tree.

Silt roots: In some mangrove species, roots diverge from stems and branches
and penetrate the soil some distance away from the main stem as in the
case of banyan trees. Because of their appearance and because they provide
the main physical support to these they are called as stilt roots. These
roots also have many pores through which atmospheric oxygen enters
into the roots.

Vivipary: Saline water, unconsolidated saline soil with little or no oxygen
is not a conducive environment for seeds to germinate and establish. To
overcome this, mangrove species have unique way of reproduction, which
is generally known as vivipary. In this method of reproduction, seeds
germinate and develop into seedlings while the seeds are still attached to
the parent tree. These seedlings are normally called as propagules and
they photosynthesize while still attached to the mother tree. The parent
tree supplies water and necessary nutrients. They are buoyant and float
in the water for sometime before rooting themselves on suitable soil.

Uses

Mangrove wetland is a multiple use ecosystem. It is considered as a best
form of coastal bioshield since it plays a critical role in reducing the impact
of cyclonic storms, hurricanes and tsunami on human lives and properties
(Danielsen et al., 2005; Selvam, 2005). It also avoids or reduces soil erosion.
It enhances fishery productivity of the adjacent coastal waters by acting
as a nursery ground for commercially important fish, prawn and crabs
and supplying organic and inorganic nutrients. They are also rich in
biodiversity and act as habitats for wildlife.



Avicennia marina - Baru
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Avicennia marina (Forssk.) Vierh. AVICENNIACEAE

Common name: Grey mangrove
Dhivehi name: Baru

Status: Occasional; restricted to northernislands. Only a very few seedlings
are noticed.

Description: An evergreen shrub or tree 2 to 10 m tall with pencil-sized peg type
above-ground roots, which are commonly called as pneumatophores or breathing
roots. Bark is whitish to greyish or yellow-green in colour, smooth, often powdery
and scaly. Leaves are single, opposite in arrangement, leathery, yellowish-green and
hairless above and silver-grey below with pointed apex. Underside of the leaf has
special glands for secreting excess salt. Flowers are small, 0.3t0 0.5 cm across, sessile,
fragrant, pale-yellow in colour in condensed terminal flower head. Fruit is heart
shaped, rounded or sometimes shortly beaked; outer skin is greyish with fine hairs
and inside is radiant green or russet brown or dark green.

Uses: Leaves are considered as one of the best fodder for camel. Cattle also feed on
shoots and leaves during the rainy season when the salt content is low in the leaves.
Wood is considered as excellent firewood. Roots and bark are used as stimulant.

Ecology, propagation and management: Grey mangrove grows luxuriantly in any
position in the intertidal regions of estuaries, lagoons (called kulhi in Dhivehi),
backwater etc. Though it is capable of growing in sandy soils and rocks it prefers fine
clay and alluvial soil for better performance. It is highly saline tolerant and tolerates
widest range of soil salinity. Its tolerance to aridity is also high. It can be easily
propagated by propagules and the position where it should be planted can be decided
on the basis of the distribution of species (zonation pattern) on that location.
Propagules of grey mangroves do not look like typical spindle-shaped propagules of
some other mangrove species because embryonic axis (hypocotyl) of the developing
embryo does not penetrate the seed coat. Hence, propagules of grey mangrove look
more or less like normal seeds in appearance and they are called cryptoviviparous
propagules. Itis produced in large numbers and matured propagules float freely in
water and can be easily collected by hand or by ascoop net. They can also be collected
from trees. Collected propagules are soaked in brackish water for a day to facilitate
shedding of outer coat. These naked propagules are used for plantation. While
sowing, radicle (the part of plant embryo that develops into a root) side of the
propagules is lightly pushed into wet soil. Nursery raised seedlings of about 30 cm
can also be used for outplanting.



Bruguiera cylindrica - Kan’doo
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Bruguiera cylindrica BlI. RHIZOPHORACEAE

Synonyms: Bruguiera caryophylloides, Rhizophora caryophylloides,
Rhizophora cylindrica

Common name: Small-leafed orange mangrove
Dhivehi name: Kan’doo

Status: Common; found either as a dominant or co-dominant species in
many of the mangrove ecosystem of the Maldives. It also found in the form
of pure stands. A large number of young seedlings are found growing in
the areas wherever this species is dominant.

Description: A small, erect, evergreen tree 6 to 10 m tall with knee-like above-ground
breathing roots. These knee roots comprise a sponge like system of air chambers,
which act as an air reservoir when the roots are submerged. These roots are also
covered with numerous pores, which allow air but not water to enter the root. Bark is
light to dark grey or pale pink in colour and scaly at the bottom. Leaves are simple,
opposite in arrangement, lanceolate in shape, about 7 to 12 cm long, shiny, dark
green in colour with pointed apex. Inflorescence is a three-flowered cyme with about
1cm long peduncle and axillary in position. Flowers are small, white in colour with
8-lobed greenish-yellow calyx, which is persistent, forming a cap-like structure above
the propagules. Propagules are spindle shaped, 10 to 15 cm long, 0.5to 1 cm in
diameter, smooth, slightly curved, cylindrical and green to purplish-green in colour,
which are buoyant and dispersed by currents.

Uses: In the Maldives, propagules are consumed after removing the skin and boiling
them three to four times, first with ash to remove the bitterness and then with salt for
taste. Itis considered as afamine food and it was once planted in large areas in some
islands, primarily for use during famine. Itis also considered as a timber tree. Timber
is hard and strong and used for boat building. Timber is normally buried in sand at
the edges of the sea for about six months to prevent easy decay. Poles are used for
house construction.

Ecology, propagation and management: It grows on light, medium and heavy soil
but prefers silty clay soil and high- and mid- tidal zone for better performance. Its
optimum soil salinity ranges from 8to 34 ppt. Itis propagated by propagules. Unlike
in Avicenniaspp., propagules of Bruguiera spp. are spindle shaped because hypocotyl
penetrates the seed coat and elongates (called as viviparous propagules). Matured
propagules are purplish-green in colour which can be collected from water or plucked
fromtrees. They can be directly planted in the selected locations by inserting them up
to one-third of their length into the soil. Nursery-raised seedlings 20 to 30 cm height
can be also used for outplanting. Direct planting of propagules are economical and
less time consuming.



Bruguiera gymnorrhiza - Bodu Kandoo, Boda vaki
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Bruguiera gymnorrhiza (L.) Lam. HIZOPHORACEAE

Synonyms: Bruguiera conjugata, Rhizophora conjugata, Rhizophora
gymnorrhiza

Common names: Large-leafed mangroves, oriental mangroves
Dhivehi names: Bodu Kandoo, Boda vaki

Status: Common. It is found growing as a dominant or co-dominant species
in many of the mangrove ecosystem of the Maldives. In some areas it is
found in the form of pure stands.

Description: A small to moderately sized, evergreen tree that is capable of growing to
35 m tall but most of the trees found in the Maldives are 6 to 10 min height. Itisa
single-stemmed tree with short buttresses and characteristic knee-shaped above-
ground breathing roots. Bark is pale grey or brown, thick, hard and rough. Leaves are
simple, opposite in arrangement, leathery, dark green in colour, 8 to 22 cm long and
5to 8 cm wide with 2 to 5 cm long leaf stalk. Flowers are single and axillary in
position. Calyx is reddish to scarlet in colour with ten to 14 pointed lobes, which are
smooth or with grooves above lobe junctures. Petals are orange-brown in matured
flowers, bilobed and each lobe has three to four long bristles. Viviparous propagules
are cigar shaped, 15to 25 cm in length, 1.5 to 2 cm in diameter, stocky with blunt
narrowed apex. Propagules detach with calyx, buoyant and dispersed by currents.

Uses: In the Maldives, propagules are consumed regularly during the fruiting season.
They are peeled, soaked and boiled three or four times in water and eaten. Sometimes
they are cooked with salt, dried and then consumed. Though the timber is hard and
tough itis not widely used because it easily decays. Bark is used for tanning fishing
nets.

Ecology, propagation and management: It is capable of growing well in somewhat
dry and well-aerated soil in the mid- and high- tidal areas of the intertidal zone. It
tolerates up to 50 ppt of soil salinity but optimal salinity range is reported to be
between 8 and 26 ppt. It is one of the most shade tolerant mangrove species and
seedlings may grow under a full forest canopy. It is propagated by propagules.
Matured propagules are reddish-brown or greenish-red in colour. Fresh and healthy
propagules can be collected from the mother trees or freshly fallen propagules without
any damage can be used for planting. Propagules can be stored for about a week by
keeping the lower portion in brackish water or by wrapping them with wet jute bags.
Propagules can be directly planted in selected fields by inserting them up to one-
third of their length. Nursery-raised seedlings about 35 cm in height can be used for
outplanting. Direct planting is most successful and economical.



Bruguiera sexangula - Boda vaki
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Bruguiera sexangula (Lour.) Poir. HIZOPHORACEAE

Synonyms: Bruguiera eriopetala, Rhizophora sexangula
Dhivehi name: Boda vaki

Status: Rare. Itis observed only in Fuvamulah island, where 10 to 12 trees
are found growing on the landward portion of a brackish water lagoon
(kulhi). These are found growing among taro (cocoyam - Colocasia
esculenta) crops where a few wild trees of pond apple (Annona glabra)
are also present. A few healthy seedlings are also found in this area.

Description: A medium sized, erect, evergreen tree capable of growing to a height of
about 20 m but trees found in the Maldives are only about 5 m tall. Single stemmed,
multi-branched tree with spreading or diffused crown. Above-ground breathing
roots are knee shaped and small buttress can be seen at the base of the stem. Bark is
grey in colour and smooth. Leaves are simple, opposite in arrangement, clustered at
the tip, elliptic or lanceolate in shape, about 5 to 10 cm long and 4 to 5 cm wide.
Leaves of B. sexangulaare normally more yellow-green and with shorter leafstalk than
those of B. gymnorhiza. Inflorescence is asingle flowered pendulous cyme and axillary
in position. Calyx s either yellow or yellow-green in colour with 10 to 14 lobes. Petals
are white or brown in colour, 10 to 12 in number, bilobed with or without bristles at
the tip. Propagules are much shorter than those of B. cylindircaand B. gymnorhiza,
about6to 8cmlong and 1.5to 2 cm in diameter, smooth and green to purple tinted
brown in colour, detaches with calyx, is buoyant and is dispersed by currents.

Uses: Propagules are eaten after peeling, soaking and boiling. Timber, which is hard
and strong, can be used for boat building and carpentry work. It yields high-calorific
valued fuel woods.

Ecology, propagation and management: It is normally found in the landward zone
of mangrove forests and grows well in well-drained medium to heavy textured soil.
Itisalso capable of growing well in waterlogged, deep, slushy and anaerobic soil.
Among the six species of Bruguierait is relatively less saline tolerant and prefers low
saline condition for better performance. Propagation is mainly by propagules. As in
the case of other Bruguiera spp. matured propagules can be collected from mother
trees or freshly fallen propagules can be used for planting. Matured propagules,
whichare green or purple tinted, can be directly planted by inserting them up to one-
third of their length in wet soil and sprouting takes place within five weeks. Nursery
raised seedlings of about 20 to 35 cm in height, which is attained in about ten
months, can be used for outplanting. Direct planting is the most successful and
economical.
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Ceriops tagal (Perr.) Robins. RHIZOPHORACEAE

Synonyms: Ceriops candolliana, Rhizophora tagal
Common name: Yellow mangrove
Dhivehi name: Karamana

Status: Rare; found only in Farukolhu Funadhoo island in the northern
group of islands. It is present in two to three rows along the boarder of
a large lagoon, which is still connected to the sea by a channel. Only a
few seedlings are noticed indicating poor natural regeneration.

Description: An evergreen tree that grows up to 40 min height in favourable sites,
but most of the trees found in the Maldives are only 4 to 10 m tall. It has short
buttress, which originate like stilt roots. It also has knee-like or knobby above-ground
breathing roots. Bark is pale grey to reddish brown in colour, smooth in young trees,
deeply fissured in old ones and flaky at the bottom. Leaves are simple, shiny, opposite
inarrangement and inverted-egg shaped. Leaves are dark green in colour in shade,
bright greenish-yellow in full sun and apex is rounded or notched. Inflorescence isa
condensed cyme with five to ten flowers and axillary in position. Calyx is deeply
divided into five lobes and green in colour. Petals are five in number and white and
brown coloured, two lobed and ending in two to four bristles. Viviparous propagules
are cylindrical, club-shaped, sharply angular, 25 cm or more in length, 0.8to 1.2 cm
in diameter and green to brown in colour. Surface of the propagules is warty and
ridged, buoyant and dispersed by currents.

Uses: Bark yields high-quality tannin, which fetches good price in the international
market. This tannin is widely used in “batik” to provide warm yellowish-brown
colour to cotton cloth. Wood is heavy and moderately durable but in contact with
ground it decays in about two years. Wood yields excellent charcoal and good
firewood, but has been said to burn with too hot a flame for domestic use. No use is
attributed to this tree in the Maldives.

Ecology, propagation and management: It prefers mid- and high- tidal areas in the
intertidal zone for better survival and growth. In the Maldives it grows in soft,
shallow, sandy soil of coral origin and silt and clay is almost nil in the area where it
grows. It can tolerate soil salinity up to 45 ppt but optimum salinity range is between
0and 15 ppt. Itis propagated by propagules. Mature propagules can be identified by
yellow collar (cotyledon), which may be about 1 cm long or by brownish green
hypocotyl. They can be plucked from mother trees or freshly fallen propagules can be
used for planting. During plantation, one-third of the propagules is inserted into the
mud. Nursery-raised seedlings 20 cm height can be used for outplanting. Direct
plantation is preferred because of higher survival rate.



Excoecaria agallocha - Thela
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Excoecaria agallocha L. EUPHORBIACEAE

Common names: Blinding tree, river poison tree
Dhivehi name: Thela

Status: Occasional; found on the landward side of the mangroves in some
of the northern islands. No seedling is noticed in the areas where the trees
are found, indicating poor rate of natural regeneration.

Description: Asmall or medium sized, low branching tree 6 to 12 mtall. Bark is grey,
smooth with longitudinal rows of corky air pores. No prominent above ground
breathing root is present. Leaves are simple, alternate in arrangement, shiny, leathery
with pointed tips and bluntly toothed margins. Leaves are 6 to 10 cm long, pinkish
in colour first, turning to green and then to bright red when about to drop off. Male
and female flowers are present on separate trees and inflorescence is spike. Male
spike is catkin like in appearance, yellowish and up to 7 cm long. Female spike is
shorter than male spike. Flowers are tiny, about 0.2 to 0.3 cm across, fragrant with
yellowish-green calyx and greenish white petals. Itisanot a viviparous tree. Fruits
are small, round and clustered. Each fruit consists of three cells and each cell contains
aseed. One of the characteristic features of this tree is that when branches and leaves
are broken or bark is damaged it exudes a milky sap, which may cause intense pain
and blistering, if it makes contact with skin. It can cause temporary blindness, if it
getsinto the eyes.

Uses: In the Maldives, poles are found being used as fencing stakes. Rarely used in
roof structures as purling. It is also reported to be used as firewood. Heartwood of
this tree was used in the past for burning asincense. In some countries it isa primary
pulping species for paper industry and also used in traditional medicine to treat
chronic ulcerous diseases such as leprosy.

Ecology, propagation and management: It grows well in sandy soil with very low
salinity and in these places gregarious monospecific stands with large trunk and
profusely branched trees can be seen. Trees with lean stems and limited branches are
seen in places where soil salinity is high. Itis normally propagated by nursery raised
seedlings, wildlings and stem cuttings. Seedlings, which are raised in the nursery
from seeds and about 40 cm in height, can be used for outplanting. More than 95%
survival has been reported with this method. Wildlings collected and transplanted
on the same day also perform well. Stems cuttings 20 cm in length and about 1cm in
diameter can be used for propagation. These cuttings are kept in the nursery for
rooting and rooted cuttings with 10 to 12 leaves are used for outplanting.
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Heritiera littoralis Aiton STERCULIACEAE

Synonym: Heritiera minor

Common name: Looking-glass mangroves
Dhivehi name: Kaharuvah gas

Status: Rare; asingle tree is observed in Male.

Description: A medium to large sized, much branched, evergreen tree that can attain
heights up to 30 m. Presence of well-developed buttresses, which develop into plank
roots, is a characteristic feature of this species. They function like air-breathing roots
and also provide mechanical support to the trunk. Bark is greyish, fissured and scaly.
Leaves are simple, alternate in arrangement, elliptical to obovate in shape, 10to 15
cmlong, dark green on top and very white to silvery white underneath. Inflorescence
is loose panicles, up to 10 cm long and axillary or terminal in position. Flowers are
small, densely haired and unisexual. Male flowers are smaller than female flowers.
Calyx is bell shaped, four to six lobed and reddish in colour. Petals are purplish or
brown in colour. Fruit s large, woody, smooth and ellipsoid in shape with a prominent
dorsal ridge or ‘keel”. Fruit colour changes from green to brown when mature. Fruits
are buoyant and dispersed by currents and when the fruit is floating, the “keel” acts
asasail, aiding dispersal.

Uses: Itis one of the important timber trees found in the mangroves. Heartwood is
brown, red-brown or dark red brown in colour, coarse textured, fine grained, hard
and strong and takes polish well but is nondurable. It is considered as a utility
timber, used for boat building, flooring, furniture, interior finishing and decorative
veneers. ltwas informed by some of the elders that in the Maldives, trees of H. littoralis
were present in considerable numbers in some of the southern islands but now it has
becomerare.

Ecology, propagation and management: It grows well in the landward edge of
mangroves where soil salinity is low. It prefers sandy loam for better performance. It
is propagated by seeds and nursery-raised seedlings. Mature fruits, which are brown
in colour, become dark brown as soon as they come into contact with water or moist
soil. These fruits are collected from the forest floor and used for direct dibbling in
containers in the nursery since germination rate of naked seeds is very poor.
Germination, which starts in about eight days and complete within 50 days, is
nearly 75% when the matured fruits are dibbled. Seedlings attain a height of about 50
to 60 cm in about ten months, which can be used for outplanting and in this method
of propagation survival rate is nearly 90%.



Lumnitzera racemosa - Burevi
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Lumnitzera racemosa Willd. COMBRETACEAE

Common name: Black mangrove
Dhivehi name: Burevi

Status: Common; found along the boarder of closed and open lagoons
both in the northern and the southern islands. Natural regeneration is
very high.

Description: An evergreen, medium sized, erect and much-branched tree that grows
up to 10 m tall but in the Maldives most of the trees are only around 4 to 6 m in
height. Above-ground breathing roots are normally absent but in moist environments,
small looping lateral roots may develop. Bark is grey in colour and fissured
longitudinally in older trees. Leaves are simple, alternate in arrangement, small in
size,3to 7cmlong and 2 to 3 cm wide, succulent, obovate in shape with an indent
in the tip; leaf margin is slightly wavy. Inflorescence is spike, 2 to 3 cm long and
axillary in position. Flowers are small and erect with green-coloured tube-like calyx,
whichis divided into five lobes at the tip. Petals are five, white in colour and arranged
alternate to sepals. Stamens are ten in number, free, arranged in two whorls, five
stamens at the base of the petal and remaining five at the base of the lobes of the
calyx. There is no vivipary or cryptovivipary. Fruit is vase-shaped, 1 to 2 cm long,
yellowish green in colour, glossy, corky, buoyant and dispersed by currents. Each
fruit contains one oblong ovoid seed.

Uses: Main trunk provides a hard and durable timber. In the Maldives, timber is used
for wooden house construction and sticks of lesser diameter are used for rafters on
wooden roof houses. Larger wood is sometimes used in boat building. Stems are used
for pushing boats in shallow water. It is considered as excellent firewood. High-
quality charcoal is prepared from larger stems.

Ecology, propagation and management: It prefers relatively less moist, well drained,
sandy soil mixed with clay for better performance. It also prefers relatively higher
ground level than other mangrove plants. It is a non-viviparous mangrove species
and seeds are similar to terrestrial plants. Itis normally propagated by nursery-raised
seedlings and wildlings. Mature fruits are brown in colour and can be easily collected
fromtrees or gathered from ground. Fruits are normally used for planting instead of
seeds. Fruits are sown in a slanting position in containers, keeping half of the fruit
inside the mud. Fruits should be stored in wet condition for three to five days before
sowing. Germination rate decreases with increasing salinity and no germination will
be seen if the salinity increases beyond 25 ppt. Nursery-raised seedlings 20 to 30 cm,
which can be obtained within a period of ten months, can be used for outplanting.



Pemphis acidula - Kuredhi, keredhi
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Pemphis acidula J.R. & G. Forst. LYTHRACEAE

Common name: Iron wood
Dhivehi names: Kuredhi, keredhi

Status: Abundant; grows along the beaches of almost all islands and
forms contiguous stands in many places.

Description: An evergreen, much-branched, slow growing shrub or small tree 4 to 6
m tall with crooked and twisted stem. The lower branches, even though dry, are
persistent and rigid, and as the trees grow very closely, they form impenetrable
thickets. No prominent aerial roots are present. Twigs are angular and hairy. Bark is
light grey to brown, flaky in old trees. Leaves are simple, opposite in arrangement,
oblong to lanceolate in shape, 0.5 to 2.2 cm long and 0.2 to 1 cm wide, round or
bluntly acute at the tip and hairy on both the sides. Inflorescence is one to a few
flowered cymes, axillary in position and hairy. Flowers are white or pinkish-white in
colourand0. 7 to 1.0 cmacross; calyx is tubular, 12- lobed, green in colour and hairy.
Petals are six, white and inserted between calyx lobes. Fruit is tubular with rounded
apex, about 1 cm long and 0.3 to 0.5 cm wide, densely hairy and green in young and
brown when matured. Each fruit contains 20 to 30 small seeds.

Uses: Itis one of the most favoured timbers in the Maldives. Heartwood is very hard,
heavy, strong and durable and resistant to wood-boring molluscs and termites. It is
used for boat building, particularly for internal beams and pegs to hold together
planks. Itisalso favoured for carved objects such as tool handles (long knife, axe
etc.), chess coins, toys and other handicrafts. It is a preferred firewood but with a
very hot flame.

Ecology, propagation and management: It grows on a variety of soil including
coastal fine sand, coastal limestone rock, cliffs, coral conglomerate, limestone bedrock
outcrops of atolls etc. It isable to grow in places where seawater wet its roots regularly
during the high tide. It is propagated by seeds, wildlings and roots suckers. Seeds are
not directly sown in the field. Nursery-raised seedlings are used for outplanting.
Mature fruits can be easily identified by their brown colour and each fruit contains 20
to 30 very small seeds which can be collected by gently pressing the matured fruits.
Collected seeds should be subjected to floating test and seeds that float are viable.
Seeds may be kept soaked for one to two days before planting in containers. Nursery-
raised seedlings 15 to 20 cm can be used for outplanting. Propagation by wildlings is
relatively less successful compared to nursery raised seedlings. It can also be propagated
by planting straight stems with roots in suitable places. It needs to be pruned to get
straight poles.



Rhizophora apiculata - Thakafathi
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Rhizophora apiculata BI. RHIZOPHORACEAE

Synonyms: Rhizophora candelaria, Rhizophora conjugata
Dhivehi name: Thakafathi
Status: Rare; a few individuals are found in the northern islands

Description: An evergreen, medium sized, much-branched tree that is capable of
reaching 20 m height but most of the individuals found in Maldives are only about
6to 10 mtall. Itis characterized by the presence of numerous stilt roots, which are
looping from branches and trunk bases and provide support to trees; they also
function as air-breathing roots. Bark is grey or dark grey in colour and sometimes
longitudinally fissured. Leaves are simple, opposite in arrangement, narrowly elliptic,
apiculate (with abrupt slender tip) and smaller than that of other Rhizophoraspecies.
Inflorescence is a two-flowered cyme on short, stout, dark grey peduncle and axillary
in position. Calyx is four lobed, greenish yellow inside and reddish green outside.
Petals are four in number and white coloured; not hairy. Viviparous propagules are
shorter than that of R. mucronata, 25 to 30 cm long, green to brown in colour, warty
or relatively smooth, buoyant and dispersed by currents.

Uses: Wood, which is light weight and less durable, is not widely used. It is sometimes
used for docking the boat for repair and poles are used for boat plying. Stilt root,
which becomes smooth after removing the bark, was once used for window framesin
traditional houses. Though it is an excellent firewood, in the Maldives it is not used
for this purpose.

Ecology, propagation and management: It prefers deep soft mud for better performance
but is capable of growing in sandy soil and coral ramparts. In unfavourable conditions,
it develops a straggling or semi-prostrate habit. It is easily propagated by propagules.
Matured propagules can be identified by the red collar in the cotyledon. They can be
collected from trees or gathered from ground and water. If fallen propagules are used,
their surface should be checked for pinholes caused by borer insects. Propagules can
be stored for five days in buckets filled with brackish water. Daily dousing with water
is necessary to prevent desiccation. Propagules can be directly planted by inserting
one-third of their length into sediments. Nursery-raised seedlings can also be used
for plantation. Seedlings of at least 30 cm in height and at least with four leaves and
keptin nursery for four to five months should be used for outplanting. Survival rate
and performance is similar both in direct planting of propagules and planting of
nursery-raised seedlings.
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Rhizophora mucronata Poir. RHIZOPHORACEAE

Synonym: Rhizophora macrorrhiza
Dhivehi name: Ran’doo

Status: Occasional; found growing as pure stand or mixed with Bruguiera
spp. both in the northern and southern islands. Natural regeneration is
found to be moderate.

Description: An evergreen, medium to tall tree that may reach 25 to 30 m height. As
in the case of Rhizophora apiculata numerous, much-branched, hoop or pile-like stilt
roots loop from branches and stems and provide support to trees. These stilt roots
also function as above-ground breathing roots. Bark is brown or reddish, smooth
and sometimes scaly. Leaves are single, opposite, leathery, broadly elliptic to oblong-
elliptic in shape with very distinct black dots on the under surface and tipped with
fine spine (mucor). Leaf stalk is 3 to 5 cm long. Inflorescence is dichotomously
branched cyme, four to eight flowered and axillary in position; peduncle is slender,
yellow and 2 to 3cm long (in Rhizophora apiculata peduncle is stout and dark grey
in colour). Flowers are creamy white, fleshy and fragrant. Calyx is deeply four lobed
and pale yellow. Petals are four in number, light yellowish, densely haired along the
margin. Viviparous propagules are longer than that of Rhizophora apiculata, 40 to
70cm long, 2 to 2.5 cm in diameter, cylindrical, warty, green to yellowish greenin
colour, buoyant and dispersed by currents.

Uses: Stilt root, which becomes smooth after removing the bark, was used in the past
to make windows of traditional houses. Bark of the tree is used as a dying agent for
fishing lines. Dye produced from the bark is very thick and paint like, which makes
fishing lines water proof. Wood is light weight, less durable and small in size due to
shortand crooked trunk. Poles are used for boat plying. Small pieces of wood are
used for docking the boats for repair. In many countries very fine quality charcoal are
produced from the wood.

Ecology, propagation and management: It grows well in deep soft mud, which is rich
in humus. Itisalso capable of growing well in fine sands to coarse stones and coral
ramparts. In higher salinity it develops a straggling or semi-prostate habit. Itcan be
easily multiplied by propagules. Mature propagules have light green or yellow cotyledon
and they can be collected from trees or gathered from the forest floor and water.
Propagules of about 50 cm that have not yet started rooting alone are used for
plantation. They can be planted by inserting one-third of their length into the mud.
Sprouting completes within three weeks and in ten months it grows to a height of
100 to 125 cm.
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Sonneratia caseolaris (L.) Engl. SONNERATIACEAE

Synonyms: Sonneratia acida, Rhizophora caseolaris
Common names: Crabapple, mangrove apple
Dhivehi name: Kuhlhavah

Status: Occasional; found growing as pure stand with a few individuals
both in the northern and the southern group of islands.

Description: A small- to medium- sized sized, evergreen tree 8 to 10 m tall with open
spreading crown, horizontal branches and slender twigs. Above-ground branching
roots (pneumatophores) are peg like, 50 to 90 cm tall and up to 7 cm in diameter with
spongy outer surface. Bark is grey and flaky in the older trees. Leaves are simple and
shiny; opposite in arrangement, oval to oblong in shape; apex is rounded but with a
prominent recurved tip. Leaves are 4 to 8 cm long with short petiole having a reddish-
pink base. Inflorescence is one to a few flowered cyme, terminal in position on outer
twigs. Flowers are large, 8 to 10 cm wide with prominent red and white stamens;
calyx six to eight lobed and green coloured and petals are red. Flowers open only in
the late evening, lasting one night only; nectar is plenty in the calyx. Fruit is round
but flattened, green in colour, with horizontally extended calyx and persistent long

style.

Uses: Timber is heavy and hard, resistant to wood boring molluscs and other pests.
In the Maldives, it is used for boat building and house construction. Fruitis edible,
which tastes like cheese, is eaten raw and relished by children and adult alike. Itis
also sold in the market. It some countries fruits are used in and for making vinegar.
Pieces of pneumatophores are used as fishing floats.

Ecology, propagation and management: Itis normally found in the places of mangrove
wetlands where soil and running water salinity is low. However, it can tolerate soil
salinity upto 35 ppt. In the Maldives, it is located mostly around very shallow
depressions situated somewhat away from the shoreline. It is propagated mainly by
nursery-raised seedlings. Mature fruits detach easily from the calyx and float in the
water. They can be easily collected during the low tide and collected fruits can be kept
inaheap for a few days to allow the outer skin to rot. After that seeds can be easily
separated by squeezing the fruit in water; viable seeds float. These seeds are kept in
brackish water for about five days and most of them sink in two days and sprout in
five days and then again float with extended roots. These sprouted seeds can be used
for sowing in containers in the nursery. Seedlings reach 30 to 40 cm in height within
a period of five to six months, which can be used for outplanting.
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Xylocarpus rumphii (Kostel) Mabb. MELIACEAE

Common name: Cedar mangrove
Dhivehi name: Maru gas

Status: Rare; a few trees are found in the mangrove environment in some
of the northern islands. Natural regeneration is very poor and no seedling
is noticed.

Description: A small sized, evergreen tree that grows up to 6 to 10 m in height. No
prominent above-ground breathing root is present (in a related species Xylocarpus
granatum buttress and plank roots are present; in another related species Xylocarpus
moluccensis buttress, plank and peg-like pneumatophores are present). Bark is brown,
rough, fissured and peeling in thick narrow strips. Leaves are compound, alternate
inarrangement and leaflets are two to four pairs. Each leaflet is ovate to cordate in
shape, 7 to 10 cm long, shiny, green with curled margin and pointed tip (in X.
granatum leaf tip is rounded). Inflorescence is a panicle, up to 12 cm long and
mainly axillary in position. Flowers are small in size, 0.8 to 1.0 cm in diameter, with
four- lobed yellowish-green calyx and four creamy to greenish-white petals. Fruit is
round, about 15 to 20 cm in diameter, green in colour, glossy, contains four to ten
seeds. Seeds are buoyant and dispersed by currents.

Uses: Itis one of the important timber trees of the mangrove forest. Heartwood is
brown and red in colour with streaks. Wood is strong, hard and durable. The wood
isa good cedar-like timber but long pieces can not be cut because trunk is usually
crooked and sometimes hallow. In the Maldives, it is used for boat building, house
construction and furniture. Itisalso widely used as wooden pegs. Itis not resistant
to termites. Number of seeds in fruits varies from four to ten and they are beautifully
interlocked. Itis very easy to dismantle these seeds but it is very difficult to put the
seeds back together and because of this reason it is popularly called as the monkey
puzzle nut.

Ecology, propagation and management: Itis capable of growing well in deep rich soil
and also in coarse stones, rocky shores and coral ramparts. It is multiplied by seeds.
Normally nursery-raised seedlings are used for planting. Fruits, which are slightly
cracked, are collected from trees and kept in a bucket of water. Mature fruits float and
immature fruits sink and rot. Floating fruit gradually break up and viable seeds will
float. These seeds are placed in the container, keeping the radicle side down.
Germination initiates three weeks after sowing and continues up to 12 weeks and
normal rate of success is 60 to 65%. Seedlings, which attain 80 to 120 cm height in ten
months, can be used for outplanting. In some cases, seedlings 40 cm tall are also
used for outplanting.
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Areca catechu L. ARECACEAE

Synonyms: Areca faufel, Areca hortensis, Areca himalayana

Common names: Betel nut, areca

Dhivehi name: Fen-foah

Status: Common; grown in home gardens and cultivated in large scale.

Description: An erect, slender-stemmed, single-trunked palm that can grow up to
30 m tall but normally trees are in between 10 to 15 min height. Trunk is green when
young, grey coloured in old trees with prominent white leaf scars. Fronds (leaves) are
even-pinnately compound with a rigid but recurved rachis and 30 to 50 long
lanceolate-shaped leaflets. Frond base sheath is long, smooth and green in colour.
Flowers are yellow or creamy white in colour, fragrant and unisexual, with both male
and female flowers borne on the same inflorescence. Inflorescence is commonly called
asspadix (flower spike), much-branched and borne below the leaves and enclosed in
aspathe. Each terminal branch or spikelet of the inflorescence has a few female
flowers at the base and numerous male flowers extending from there to the tip. Male
flowers are small in size with three petals and calyx cut into three minute lobes.
Female flowers are much larger than male flowers with three sepals and three petals.
Fruitis ovoid, hard and orange or scarlet coloured with fibrous mesocarp (middle
layer) and a thin woody endocarp enclosing a seed. Seeds are ovoid or ellipsoidal and
1.5t0 1.8 cmin diameter with a flattened base.

Uses: Seeds of betel nut are normally cut into narrow pieces and rolled inside betel
leaf, rubbed over with lime and chewed by elders and young people alike. It is also
chewed alone. Betel nut has astringent, stimulative, digestive and cardiotonic
properties exerted by tannin and alkaloid substances present in it. It is a powerful
agentto stimulate secretion of saliva. Powered nut is effective in expelling tapeworms
from human beings and also combating round worms.

Ecology, propagation and management: It is capable of growing in awide variety of
soil, from laterite to loamy soil, provided the soil has thorough drainage yet has
capacity to retain optimum moisture. Normally, light and sandy soils are unsuitable
unless well irrigated and manured. It has poor tolerance to drought and requires
uniform moisture year-round. Its tolerance to salt spray, salinity and wind is poor. It
is propagated only by seeds. Fully matured, heavy fruits that float vertically in water
have high germination rate and vigorous seedlings. Fruits are planted as awhole,
with husk for propagation. Nursery-grown seedlings of one to two years old, which
should bear at least five leaves, are transplanted from nursery bed to field.
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Cocos nucifera L. ARECACEAE

Common names: Coconut, coconut palm
Dhivehi name: Dhivehi ruh

Status: Abundant; cultivated in large scale and also grows wild, forming
coconut forests.

Description: A large, single-stemmed palm with stout, straight or slightly curved
trunk, rising from a swollen base surrounded by a mass of roots. Trunk is light
greyish brown in colour, smooth and marked with rings of leaf scars. Tall varieties
may attain a height of 20 to 30 m while dwarf varieties are much shorter in stature.
Fronds (leaves) are pinnate, up to 6 m long and 1.5 to 2 m wide with 200 to 250 linear
lanceolate-shaped leaflets arranged in asingle plane on either side of the rachis. Leaf
stalks are about 1 to 1.5 m long and smooth. Male and female flowers are borne on
the same inflorescence, called a spadix that develops within awoody canoe shaped
sheath and have 10 to 50 branchlets (spikelets). Male flowers are small, light yellow
in colour, numerous and found towards the tips of branchlets. Each spikelet has zero
to three large female flowers at the base. Fruits are ovoid in shape and composed of
athick, fibrous husk surrounding a somewhat spherical nut with a hard, hairy shell.
Three sunken holes (‘eyes’) of soft tissue are present at one end of the nut. Inside the
shellis presenta thin, white, fleshy layer, about one inch thick at maturity, is present,
which is the kernel (meat) of the coconut. Fruits survive up to 120 days afloat in
seawater and are dispersed by ocean currents. There are two distinct varieties, tall
and dwarf and tall varieties are commonly cultivated around the world.

Uses: Coconut palm is a multiple use tree and considered as one of the ten most
useful trees in the world. It plays an important role in the economy and food and
nutritional security of the people of the Maldives. Mature kernel is eaten as food and
shredded kernel is used in curries, sweets and desserts. Cream extracted from the
kernel isalso used in curries and sweets and flavouring of a variety of local dishes
including fish curries. Oil extracted from dried kernel (copra), which is rich in glycerine,
is widely used in cooking and used to make soaps, shampoos, shaving creams,
toothpaste, lotions, hydraulic fluid, etc. A sweet juice extracted from a clump of
unopened flowers is easily boiled down to syrup, called coconut molasses, which is
crystallized into a light brown or dark-coloured sugar. Left standing, it ferments
quickly intoabeer called “toddy”. After a few weeks it becomes vinegar. Husk of the
nut contains fibre, which is combed out and sold as coir, a material for making rope
and coconut matting. Fibre is resistant to seawater and is used as cables and rigging
in ships, for making mats, rugs, bags, brooms and brushes and also as olive oil filter
in some European countries. In the Maldives, trunk wood is used for house
construction and outer wood, which is hard, heavy, strong and close-grained, is used
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for boat building. Mature fronds are commonly woven into thatching material, walls
of temporary buildings and screens. Shell, which is hard and fine grained, is carved
into all kinds of objects including souvenirs, drinking cups, scoops, smoking pipe
bowl etc. Charcoal from the shell is used for cooking fires, air filters, in gas masks,
submarines and cigarette tips. Regarding uses in traditional medicine, young leaves
are used in the Maldives in the preparation of rughaglu beys used to treat muscle
sprains and bone fracture. Itis an excellent source of firewood; various part of the
tree such as leaf stalk, husk of the nut, leaflets, rachis etc., are used as firewood. Itis
one of the ideal species for coastal bioshield and can play an important role initasa
commercially important tree.

Varieties of coconut; In the Maldives, the following varieties of coconut are commonly
found: Nulu ruh (tall variety with green-coloured fruit), Rathu ruh (tall with red-coloured
fruit), Kuhi ruh (tall variety with green- and red-coloured fruit), Jafanah ruh (short
variety with green-coloured fruit) and Dhanbu ruh (short variety with red-coloured
fruit). Among these, rathu ruh is more abundant and both rathu and nulu ruh are
cultivated mainly for oil. The famous kurumbapani of the Maldives is the coconut
milk of dhanbu ruh.

Ecology, propagation and management: Coconut palm prefers a year-round warm
and humid climate. Rainfall in the range of 1500 to 2500 mm, distributed evenly
throughout the year and relative humidity above 60% provide ideal climate for the
vigorous growth and yield. Presence of water table within easy reach of roots can
offset inadequate rainfall. It is well adapted to a wide variety of soils though coarse
sand in the coastal areas is its natural habitat. It grows well in deep soil and cultivated
inalarge scale in loamy and clayey soil that has good drainage. It tolerates saline and
infertile soils but tolerance to drought is limited. It also tolerates wind-driven salt
very well. It has capacity to withstand cyclonic winds provided roots are well anchored.
It is propagated only by seed and does not multiply vegetatively. Seeds can be
collected from mature nuts, which are indicated by dryness of the husk and turning
of outer layer from green to brown. Seed nuts are buried two-third of their length in
coarse soil to reduce the loss of nut water through evaporation. Depending on the
type, germination can occur four to six weeks after sowing and continue over an
eight week period; regular watering during this period is necessary. Germinating
nuts with the first compound leaf fully developed are the best to be transferred to the
nursery. Seedlings raised in-ground should be outplanted not later than six months
old whereas seedlings raised in container can be planted at about eight to ten months.
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Pandanus odoratissimus L.f. PANDANACEAE

Synonym: Pandanus leucanthus
Common names: Pandanus, screw pine
Dhivehi name: Maakashikeyo

Status: Abundant; found growing along the beaches of almost all the
islands

Description: An erect, evergreen, coarsely branched tree that looks like a large branched
candlestick or holder. It can grow to a height of 15 m. Branching is dichotomous
(repeated branching into two equal parts) or trichotomous or irregular. Prop roots are
numerous, thick and originate from the base of the trunk. Exposed stems are usually
pale buff or grey brown, grossly ringed by leaf scars. Stems are hollow. Leaves are
sword like, 1to2mlong and 4 to 7 cm wide, arranged spirally in three rows at the tips
of the branches. Infully exposed leaves, the midrib is bent, and the upper third or so
of the leaf hangs down, giving Pandanus plants their characteristic drooping
appearance. Leaf apex is long and flagella like. Underside the leaves, especially at the
base two clearly demarcated very pale dull green strips are present, one on either side
of the midrib. Margin of the leaves and midrib are prickled. Prickles are white or with
dark tip, 3 to 5 mm long, slender and slightly curved. Prickles of the midrib are
forwardly directed in the distal half of the leaves and downwardly directed in the
lower half. Male and female flowers are in separate trees. Male inflorescence is a
raceme of spikes, and male flowers are tiny, white, and fragrant with large showy
bracts. They last only for about a day, with the inflorescence decaying within three to
four days. Female inflorescence is pineapple like, composed of free or joined carpels,
ripening as drupes (phalanges). Fruits are variable in shape, ovoid, ellipsoid, sub-
globose or globose with tightly bunched, wedge shaped fleshy drupes, which are also
referred to as keys. Fruits are green when unripe, orange or red or vermilion when
ripe. Each drupe or phalange is covered with a pericarp (outer layer) and the middle
layer or mesocarp is divided into upper and lower mesocarp. Upper mesocarp
comprises an elongated cavern with tissue containing air spaces and lower mesocarp
is fleshy and fibrous and this is the portion of the fruit that is chewed and eaten.
Endocarp that covers the seed is hard and stony.

Uses: It is an important component in the food security system of the Maldives and
considered as the best source of food during famine and scarcity. Red portion of the
ripe fruitis eaten raw. Juice, locally called as baipainkandhi, is extracted from the fruits
by cutting them into small pieces, boiling them in water with sugar and then crushed
and strained. Fruitis also used in various food preparations. It is cooked with rice
and sugar to prepare a delicious traditional food called kashiko bondibaiy. Asweet
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soup, called kashiko baypeen, is prepared from the fruit. A sweet namely, kashiko foa
is prepared by cooking pieces of fruits with sugar and wheat flour and sold in local
market. Leaves, after thoroughly dried and prickles removed, are used to make akind
of soft mat called santhi. Prop root, locally called aloho, is used as a brush to paint
boats. Hollow stems were once used to build houses but now are widely used to
construct hargue, a place where boats are hauled for repair. Stems, which are fibrous
and very soft, are widely used in making hulhuashi, a resting platform commonly
found nearby the beach.

Pandanus tectorius Parkinson PANDANACEAE

Synonyms: Pandanus laevis, Pandanus moschatus, Pandanus spurius
Common names: Pandanus, screw pine

Dhivehi name: Boa kashikeyo

Status: Abundant

Description: It is more or less similar to P. odoratissimus in appearance and
morphological features. It also looks like a large branched candlestick or holder with
numerous prop roots but is comparatively smaller in size than P. odoratissimus. InP.
tectorius, prop roots sometimes emerge from the upper part of the trunk whereas in P.
odoratissimus they emerge only from the base of the trunk. Leaf spines are larger and
white or very pale incolour in P. odoratissimus whereas they are smaller and greenish
inP. tectorius. Leaves of P. odoratissimus have two strips at the base, one on either side
of the midrib. No such feature could be observed in P. tectorius. P. odoratissimus and P.
tectorius are very close to each other taxonomically and they are thought to hybridize
readily where they co-occur.

Uses: Fruits of P. tectorius is normally not consumed in the Maldives because it
causes an itching sensation on the tongue. Unlike P. odoratissimus, stems of P.
tectorius are not widely used. Both the Pandanus species help to bind sand and
prevent wind erosion, when they are grown on the seaward slopes and crests of
frontal sand dunes. They also function as wind break. Since both the species are
tolerant to salt spray, sand blasting, exposure to strong winds and high levels of solar
radiation they can be part of multispecies bioshield for coastal area protection.

Ecology, propagation and management: Pandanus spp. grow on a wide variety of
coastal soils, including sandy and rocky beaches, raised coralline terraces and recent
basalt (lava flows). They are adapted to shallow, saline, sodic, alkaline, and thinand
nutrient poor soils over limestone and peaty swamps. They also grow well in soils with
free orimpeded drainage, including seasonally waterlogged soils. They are very tolerant
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of salt laden winds and salt spray and also of strong and steady winds. Pandanus
spp. have a capacity to regenerate rapidly from seed in fallen fruit segment. It is not
normally cultivated in the Maldives. However, it can be propagated by seed and
branch cuttings. Seed can be collected from intact phalanges (keys) by keeping them
in cool tap water for about five days, changing the water daily. Viable phalanges will
float. They can be sown directly or propagated in a nursery. Seedlings 4 to 12 months
old can be used for outplanting. Branch cuttings are made form shorter laterals
including one or more aerial or prop roots and the length of the cuttings normally
ranges from 20 to 40 cm. Leaf area of the branch cuttings is reduced by about 70% by
cutting or trimming the leaves. Cuttings should be planted immediately after collection
for high rate of establishment and growth.

Pandanus amaryllifolius Roxb. PANDANACEAE

Synonym: Pandanus odorus

Common names: Fragrant pandan, fragrant screwpine
Dhivehi names: Raampa, raampe faiy

Status: Occasional; grown in home gardens as a spice.

Description: A shrub that grows to 1 to 1.5 m height with spirally arranged sword-
like leaves. Adult leaves are about 80 to 110 cm long and 6 to 8 cm wide with rather
abruptly rounded or acute tip. Lateral pleats of leaves, well developed in other
Pandanus species, are obsolete in Pandanus amaryllifolius. There is no spine in the
midrib and margins of the leaves also lack any spine except at extreme apex where
there may be a few minute prickles present. Male flowers are extremely rare and there
is no scientific description of a female flower.

Uses: Itis the only Pandanus species with fragrant leaves and the aroma is distinctly
pleasant, somewhat nutty and reminiscent of fresh hay. Scent of the Pandanus
leaves develops only on withering; the fresh, intact leaves have no odour. In the
Maldives, leaves are often used as a flavouring agent along with curry leaves or alone
while cooking various curries.

Ecology, propagationand management: Pandanus amaryllifoliusis cultivated traditionally
and itis not recorded inthe wild. Itis propagated by root suckers. Suckers 30to 40 cm
are carefully removed and planted in the kitchen garden. It requires regular but light
watering for better performance. If there is no sufficient watering, leaves will become
chloritic and aroma will not be strong.
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Casuarina equisetifolia L. CASUARINACEAE

Synonyms: Casuarina litoralis, Casuarina litorea
Common names: Casuarina, beef wood, beach she-oak
Dhivehi name: Fithuroanu

Status: Occasional and recently introduced.

Description: A fast growing, evergreen tall tree that is capable of growing to height of
20to 30 m. The shape of the crown is narrowly pyramidal, resembling some of the
conifers in appearance. Crown tends to be flat in old trees. Trunk is straight,
cylindrical, branchless up to 5to 8 m. Buttress is commonly seen in old trees. Bark is
smooth and greyish-brown in young plants, turning to rough, thick, fissured and
splitting into strips and flakes and dark brown in old trees. Branches are long with
soft dark green and sometimes grey “needles”. These drooping needles are actually
multi-jointed branchlets with prominent angular ribs and 25 to 35 cmin length and
1 mm thick. Leaves are reduced to tiny scales, tooth like and arranged in whorls of
seven to eight at the nodes of the green branchlets. Flowers are unisexual. Male
flowersare terminal or sub-terminal, simple, elongated spikes, 0.8 to 4 cm long and
greenish-grey in colour. Infructescence (multiple fruits) is awoody, cone-like structure,
0.1to2.5cm long and 0.15 to 2 cm wide, containing a number of small fruits, which
are grey or yellow-brown in colour and winged.

Uses: She-oak is considered as one of the best firewood because it readily catches fire
even when green and ashes retain heat for a long time. Wood is also used to produce
fine quality charcoal. Wood is hard to very hard and strong but difficult to season
due to severe warping and checking. In the Maldives, timber is sometimes used to
make fashan (keel) of dhonis. It is one of the main trees used to control soil erosion. It
has been reported that casuarina plantation played a role in reducing the impact of
tsunami on the lives and property of the coastal community and thus it can be an
important constituent of coastal bioshield.

Ecology, propagation and management: It grows on a variety of soil but it performs
wellinsandy soil. Itis highly tolerant to drought and aerosol salt. Its tolerance to soil
salinity is good. It is also capable of withstanding high temperatures and high
winds, and thus becoming a candidate species to plant along the shoreline.
Propagation is mainly by seeds. Seeds can be sown without any pretreatment and
seeds germinate within two weeks. Seedlings raised in nursery beds can be transplanted
to containers after attaining 5 to 10 cm height. Container seedlings, which are 25 to 30
cm height, are suitable for outplanting.
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Ziziphus mauritiana .............. 175



Index of Dhivehi names

Aavi an’bu ... 111 Dhivehiruh.....cccooovvvverennne, 211
AN 117 Dhoalhan’®uU ...ooeeoeveoii, 67
Amanaka .........cccoeveeveieieenen, 147  Dhon’mMoO0SA......ooveeveeeeereerenn, 21
ANDU 111 Dhun’buri oo, 125
An'malthassh ..., 57 Dhun’gethi ..o, 73
ANNAAIU ..o 145  Dhunnika ...cccocoeveceeeceereeeennn, 171
ANOANAA ..o 25  Eggamumuraka .........c..cc........ 89
Ban’bukeyo ... 31 EN'DO0 ..o 173
Ban’bulhabos...........ccccccceennnn. 69  Fa'thangu ..........cccceeceeeennee, 45
Baru ..o, 181 Faiy kudhinika .......cccccovevennen. 93
Berebedhi ... 85,87 Faiy KUrehi ......cccooooeverrninnnnne. 87
Bey’'sfathangu ...........cccccoevnnes A7 FalNo .o, 53
Beys goan’bili ..., 131 Feerumuran’ga .............. 151
Bilamagu ..., 35 Fen-foah ......ccccoocoeveevevereiann, 209
Bilimagu ..., 35 FEYIU oo 141
Boa kashikeyo ..., 219 Fithuroanu ...........c.ccooecomneeens 225
BodavakKi .......c.ccooovuninnnnns 185, 187 FUNA ..ccoeveeceeeicece e 49
Bodu gas ........cccocvieiiiciiiciii 19 Ginimaa....ccccoooveeeveceeceen, 79
Bodu gulchampa ..................... (Y A €16 :Vo o1 LSO 129
Bodu Kandoo ............cccecuiunnn 185  Gobugas.....cmereriierninne, 165
Bodu Lun’boa .........cccccvvivinnans 71 Haalhala......ccccoooovvierercnenne, 81
BOShi ..o 169  Haivakaru .ooooooeeoeoeeoeoei, 163
BUIEVi ....oovicviiiiciiiecce e, 195 Halaveli ... 153
Dhakan’dhaa..........cccoecuiinnans 139 Haulhala .....cccccovvveverciee. 81
Dhan’du gas..........cocvvniien. 157 Heenaa......ccocoveoeonecenrnen, 107
Dhan’digandu atha ................. 27 Helen'beli ......ccooovvveierrreeinnnne 161
Dhigga ......cccvvviiiieiinisiins 105  Hikan’dhi faiy ........ccccoevnvene. 123
Dhigu thiyara ..........ccccocovviiinn, 59 Hikan’dhi gas ..., 123

Dhivehi atha ......cccccoevvvveeninnee, 29 Hirun’dhu .......cooooviviieeieee 167



Trees and Shrubs of the Maldives

Hithi gas ..o 39
Hudu kiruthona ..........c.cce..... 89
IPI-IPIl ., 109
Jambhoshi ......c..ccocovviiiic 67
Jan’buroalu ..., 155
Janbu ..o 159
JBYMU i, 121
Kaamaranga.......c..cccoevvevennnnn 37
Kaani......c.ocooevvivveieieieiecsee e, 77
Kaharuvah gas ..........ccccccveuae. 193
Kalhuthumeyvaa...........c.cc.o..... 23
Kan’doo ......ccccovvviivneiineinnn, 183
Kandhu ..o, 103
Karamana.........ccccceevevenennenen. 189
Kashi helebeli .........c.cccoeeuenee. 135
Kashi kaburan ...........c.cccccoevaen. 43
Kauni ..o 77
Keredhi ..o 197
KIim’Di e 41
Kin'bi .o, 41
Kiri gas ..o, 91
Koian'bu ......cccoocevvneieiiee, 111
Kudhi-ruuvaali ............cccocenn.en. 83
Kuhlhavah ........ccccoooivivnnnnn 203
Kunnaaru ........ccccceecevvenennenne, 175
Kuredhi ..o, 197
La@mMi cooveiieiceee e 97
Laamiaa .....c.ccoceveverierierieieiennn 97
LROS oo 133

Maakashikeyo..........c.cccovennn. 217
Madhoshi ..., 17
Madhu gas .......cccceevvvvieeinennn, 165
MagOo0 ..o 149
Maru gas.........ccooeevneiininennenn, 205
Mas kandhu ..........ccccecevieinen, 103
Midhili gas .......ccccooevneiieninn. 165
MoOoNIMaa ......c..ceevvererenene 115
Muran’ga gas .......ccooeevveeiinenn 119
Naarin’gu .......ccoceeevevieiicreeean, 65
NIKA oo, 91
Ofielay gas.......ccoevvvevcicinenn, 143
Raampa/Raampe faiy ............ 221
Raarohi ......cccoceveveiiiceiis 75
Raaruhi........ccocoovviiiiiiiis 75
Rabaru gas .......ccccocevevevveivinannns 95
Raiy gulchampa .............cc...... 137
RaN’doo ........ccoceeviiiniiiiiee 201
Ranauraa........c.ccocoevieiieiiennens 55
Rangu falno .......ccccceviiiiinenn, 53
RanUWia .......ccocevvvviviiicienee, 61
Reendhovarey ... 127
RUVAA ..o 51
Sabhudheli.....c.cccovviviiiiiinnn, 113
SAKKEYO ..., 33
Thakafathi .......c.cccccovevriinnnnn 199
Thela ..o 191
UNI o, 101
Veyo falho ..o, 53
Vilaathu atha ..........cccccoeviennnn. 27






This guide has been prepared under the auspices of the
Government of the Maldives with support from the Government
of Finland through the FAO ‘Forestry programme for early
rehabilitation in Asian tsunami affected countries’. The book
contains descriptions of the most common tree and shrub
species of the Maldives along with a selection of ecologically
and economically important species. It is hoped that this book
will serve as a stimulus for environmental sustainability and
will promote the propagation and conservation of ‘Forests and
Trees for a Green Maldives’.

Ministry of Fisheries, Agriculture FAO Regional Office for
and Marine Resources Asia and the Pacific

Maldives Bangkok, Thailand



