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VISITOR CENTER - HEO SUWAT NATURE TRAIL
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Welcome to the Visitor Center to Namtok Heo Suwat Nature Trail, presenting a combination
of mature dry evergreen forest, peat swamp forest, both several centuries old, and an
approximately 60 year-old regenerating forest area. The journey begins with large trees such as
the Banyan Tree (Ficus sp.), Yang Sian (Dipterocarpus ¢gracilis), and Rosewood (Dalbergia oliveri)
which characterize tropical evergreen forest, and other trees such as the Papua New Guinea
oak (Castanopsis acuminatissima), Chinese guger tree (Schima wallichii) and Rasamala (Altingia
excelsa). The middle part of the trail (At km.4) shows clusters of ferns that have colonized
the edges of the peat swamp forest area. As the walker approaches the spectacular waterfalls
towards the far end of the trail, a great bamboo forest appears. Visitors can enjoy the walk
by witnessing the tracks and signs of wildlife such as elephants, gaurs, muntjacs, sambar deer,

boars, bears, and birds, while listening to the calls of gibbons and hornbills along the trail.

This trail is one-way trip with a total distance of 8 km and leads to the Heo Suwat Waterfall.
Most of the trail follows a relatively even gradient with some steep slopes leading to
streams. For the best, most comfortable appreciation of nature, visitors should bring their
food and drinks, and wear trainers or sneakers. In the rainy season, applying liquid soap or an
insect repellent spray on your sneakers will help deter leeches. For best results, we advise
wearing anti-leech socks to protect yourself from these small blood-suckers. Do not discard your

litter on the trail. Take it with you for proper disposal.

With a full day walking distance, the visitors may meet elephants foraging for food along
the trail in some seasons. It is therefore wise to be accompanied by a guide, booked
at the tourist center: you may also arrange a shuttle car to be stationed at the waterfall parking lot
before 5PM to meet you. The guide manual for the Visitor Center to Namtok Heo Suwat Nature Trail

may be downloaded at the Visitor Center.
9
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Seasonal Dry Evergreen Forests
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The dry evergreen forest is a primeval forest with tall, large
trees providing shade, making the entire trail pleasant to walk.
Even though some parts of the trail pass through secondary forest
recovering from being cleared for farming nearly a hundred years
ago, the predominant flora are tropical trees. Notable trees include
Dipterocarpus alatus, Ficus, Dalbergia, and the monkey apple
tree. There are also temperate trees that have adapted to survive
since the Ice Age, such as the chestnut, oak, and Betula alnoides.
Additionally, there are gymnosperms like the Podocarpus and the
three-leaved pine. Due to the richness of the forest, a variety of
ground-dwelling animals can be found, including elephants, gaur,
wild boars, barking deer, deer, and bears. In the trees, one can
find white-handed gibbons, crowned gibbons, macaques, squirrels,

hornbills, and dozens of other bird species.
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Secondary Seasonal Dry Evergreen Forests
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Peat Swamp Forest
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The peat swamp forest can be found as small patches in the middle of
the trail, covering an area of approximately 20 rai (about 3.2 hectares).
It is densely covered with various types of ferns such as the golden
chicken fern (tree fern), the elephant ear fern (the longest frond in the
world), and the climbing fern. Along the edges of the swamp, there are
trees like oak, taro, and various grasses. In the middle of the stream,

algae can be found, enhancing the beauty of this peat swamp forest.
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Bamboo Forest

Ul Nszangegtianaulaevasduni
UnaquyuiNataduann ynlviausu

= & = = = &
Ingafisnduisgansosfiounau
Tuggruliunnriodiuuunn Jsdadu
LAAIDIMNTVDITNG NTETI N9 NN

The bamboo forest is spread out
towards the end of the trail, covering
the steep valleys. The shallow soil in
these areas allows the short-rooted
bamboo to dominate almost the entire
valley. During the rainy season, bamboo
shoots grow abundantly, making it a
significant food source for elephants,

gaur, barking deer, and deer.
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- Nepali hog plum, Nutritious sour fruits favored by all -
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The Nepali hog plum is a large deciduous tree which has its own plant
defense against herbivory: its trunk, leaves, and fruits can produce poisonous
sap causing skin irritation. The tree has separate male and female flowers,
pollinated by bees and other insects attracted by nectar from these blossoms.
Its sour-tasting fruits, rich in Vitamin C, are favored by animals such as
monkeys, gibbons, civets, birds, bats, muntjacs, and sambar deer.
This tree can acclimatize itself to a wide range of environments and may be
found from the foothills to the very mountain peaks in dry evergreen forest
and hill evergreen forest in northern and northeastern Thailand. This tree also
occurs in India, Nepal, southern China, Japan, Myanmar, Laos, and Vietnam.
Its fruits have various uses: as a substitute for tamarind sauce, as fruit juice
in Nepal, and as pharmaceutical compounds for Antineoplastic Drugs,

Antioxidants and Antibiotics.
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- Slamese rosewood, A rare precious timber -
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Siamese rosewood is a large, sun-loving tree that sheds its leaves in the dry
season. Belonging in the Fabaceae family, nodules in its roots are adapted
for capturing atmospheric nitrogen which, after leaffall (abscission),
accelerates the growth of new foliage.
Nitrogen also influences stomata size, reducing water lost through
transpiration during drought conditions. This tree is commonly found
in mixed deciduous forests and dry evergreen forests in Northeastem
Thailand and in Indochina.
Siamese rosewood yields hard and precious timber with a beautiful dark
brown color. This easily bumished timber is resistant to termites and is
popularly used for making heavy, expensive fumiture often symbolizing
the higher social status of its owner. The tree, listed as a restricted and
endangered species, is therefore widely logged illegally for its timber.
Plantations of Siamese rosewood on private landare widely encouraged

to satisfy popular demand.
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- Java Cherry, Perfect fit to wildlife. -
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The Java Cherry has a large diameter trunk and a dense crown. As
a defense mechanism against herbivory, its bark and leaves are
thick and hard, while its twigs contain cyanide which is fatal for
animals. Its yellow flowers, in the canopy layer, are particularly
attractive for bees and other insects that aid in its pollination.
The yellow fruits of the Java Cherry are tiny and soft with a sour
taste. They are safe to eat and are favored by many animals,
including gibbons and Oriental Pied Hornbills. Birds, voiding the
Java Cherry seeds in their feces, disperse the seeds further than
monkeys, increasing their germination rate by as much as 50%.
If small birds and squirrels gnaw on the seeds, their germination
rate under the tree declines. The tree grows in dry evergreen for-
est and hill evergreen forest in Thailand and also in India, Myan-

mar, Laos, Cambodia, Vietnam, Malaysia and Indonesia.
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Chinese Guger Tree,

Needlewood
(Schima wallichii (DC.) Korth.)
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- Chinese Guger Tree -
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This large, tall tree with buttress roots grows widely in Thailand,
even in beach forest with alkaline sandy soils, as well as in mixed
forest where its tolerance to drought and fire are advantageous.
It also can survive the high temperature and rainfall of tropical
rain forests and both moderate rain and drought in dry evergreen
forests. Moreover, it also tolerates lower temperatures on mountain
summits of hill evergreen forest.
Chinese Gugar’s thick, moist bark protects it from wildfires. New
shoots can easily sprout, even from fallen trees. Its thick and sturdy
leaves contain bitter tannin which protects them from browsing
herbivorous animals, while other substances in its bark can cause
skin irritation. Its flowers, white-petalled with yellow stamens, emit
a scent attractive to insects, on which it relies for pollination. Its
winged seeds are wind-dispersed, then sprout and may dominate

in open areas exposed to strong sunlight.
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- Mousedeers rubber tree -
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This is another tree in which the trunk is supported by buttress roots.

Its white flowers attract insects for pollination. The plum-like, sweet

fruits are popular among birds, bats, squirrels, muntjacs, chevrotains,

sambar deer, and wild boar. This tree is locally called Miang Nok

(Udonthani), Sali Nok (Chiang Mai), Khao Yen (Phrae), and Yuea Jong
(Trang).

Mousedeers rubber tree is a pioneer plant that loves strong sunlight
and grows well in moderate and heavy rain. Taking root easily in a
variety of soils, the tree endures both heat and cold and is commonly
found in most forests in Thailand, both deciduous and evergreen.
This fast-growing tree, with a thick crown that shades out competing
weeds, is popular for use in reforestation. Extracts from the leaves are

used in medicine as a diuretic and for treating kidney disease.
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- Champi pa, The primitive flowering plant -
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Champi pa is a large tree with a round canopy. Scales protect its
buds from cold temperatures. Its fragrant white flowers show
characteristics typical of more primitive flowering plants: namely
hard and indistinguishable petals and sepals, and short, strong
pistils. Larger insects, including beetles, which predominated in
the Carboniferous Period, were important pollinators of this plant.
These characteristics are different from modern flowering plants that
possess immediately distinguishable petals and sepals. In modern
plants the petals are colorful yet fragile, and normally attract smaller
insects for pollination.
When the fruits of Champi pa ripen, the fallen exocarp splits to
reveal bright red seeds within. These attract squirrels, bears, and
birds which eat and disperse them. The tree also yields durable and
fragrant timber, commonly used to make coffins due to a belief that
the imparted fragrance will bring happiness to the departed. Champi
pa is currently classified as a rare wood which grows in both hill
evergreen forest and dry evergreen forest and can also be found in

southern China, Myanmar, Laos, Cambodia, and Vietnam.
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Frilly crest-petal tree

(Lophopetalum wightianum Arn.)

- gavasdy [kvngan -

- Frilly crest-petal tree, A rare wood -
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The Frilly crest-petal tree is a fast-growing tree that loves strong sun-
light. To resist strong windat the canopy level, the tree produces thick
and leathery leaves. In the cool dry season, the tree will shed leaves
to save energy for flowering. The inflorescence shows a striking white
calyx and dark red petals which attract insects for pollination.
The distinctive elongate oval fruits have 3 lobes in cross-section..
They provide food for monkeys. The mature fruits have flattened,
winged seeds which germinate and grow fast near creeks or swamps
in dry evergreen forest or tropical evergreen forest. It is quite a rare
tree, with the distinction of having an area of the country named
after it (Songsalueng sub-district, Klaeng district, Rayong) because of
its high population density there. The Frilly crest-petal tree can also
be found in the Himalayan foothills, India, Pakistan, Myanmar, Laos,

Cambodia, Vietnam, Malaysia, and Indonesia.
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- Thelypteris triphylla, A useful medicinal plant -
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Thelypteris triphylla is a terrestrial fern with long and slim leaves
covered by short hairs and scales to limit water loss during
transpiration. The leaf-shape resembles a trident, in which the middle
frond is obviously longer than the two lateral fronds. Fertile, spore-
carrying fronds differ, slightly, being larger with a long stipe. This allows
the wind to disperse the spores more easily. The frond, avoided by
animals, contains tannin which is harmful to the digestive system of
herbivores. However, a glucoside can be extracted from these same
fronds and used for pharmaceutical compounds that can cure heart
disease, relieve inflammation, and constipation.
This fern lives in moist soils near waterways or in valleys, where it is
able to photosynthesize effectively despite lowered levels of sunlight.
It can be found in tropical rain forest, dry evergreen forest, and hill
evergreen forest throughout Thailand. It also occurs in China, Korea,
Japan, India, Sri Lanka, Bangladesh, Myanmar, Laos, Vietnam, Malaysia,

Indonesia, and Australia.

O3_INTEPRETIVE GUIDE

63



64

- ATENIAY SALBAYANARTUNINAZAY -

- Santol, Delicious fruits for animals and people -
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The Santol tree loves bright sunlight. Its dense canopy provides shade. Its
dark green leaves can photosynthesize even in low sunlight and turn red
when they get old. Santol flowers bloom in clusters comprised of numerous
tiny yellow flowers at the tip of branches. To increase the pollination rate,
the flowers will bloom consecutively over a two-week period. Though
growing most commonly under conditions of heavy rainfall in tropical rain
forest santol trees may endures drought and may also be found in dry
evergreen forest in Thailand.
The tree yields oblate-shaped fruits covered with tiny velvety hairs. The sap
exuded by immature fruit deters attack by insects. Sour, ripe, sour fruits, the
size of oranges, have thick pulp and are fragrant, attracting animals such as
monkeys, gibbons, squirrels and civets. The overripe fruits become food
for elephants, gaurs, muntjacs, sambar deer, and boars. There are more
than 20 cultivated varieties of sweet santols that are grown commercially in

Thailand and elsewhere in tropical Asia.
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Castanopsis chestnut, White oak

(Castanopsis acuminatissima (Blume) A. DC.)
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- Castanopsis chestnut, An Ice-Age relic -
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Castanopsis chestnut is in the same genus as many other members
of the oak family. Its ancestors colonized South-east Asia from higher
latitudes during a previous Ice Age. This tree has adapted to a tropical
climate and occurs in hill evergreen forest, in seasonal evergreen forest
with a long dry season, and also in less seasonal tropical rain forest
under conditions of heavy rainfall. The Papua New Guinea oak can
also be found in southern China, Myanmar, Laos, Vietnam, Cambodia,
Malaysia, and Indonesia.
This tree loves strong sunlight and is fast-growing. Aside from supporting
the trunk, the widely spread roots have small holes to capture more
air and produce tannin to defend the tree against herbivorous animals.
The white clusters of flowers, blooming all over the tree, are wind-
pollinated and yield green, oval shaped fruits with sharp thorns. The
mature fruit becomes brown and is eaten by birds and bats. Humans,
too, may enjoy its taste. Apart from this, birds and bats help to spread

its seeds.
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- Barking deer’'s mango, Food for humans and animals -
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Barking deer’s mango is a large, sun-loving tree with a spreading
crown and buttress roots. This tree adapts does well in areas with
moderate or heavy rain and can grow in most soil-types and in
different habitats: in beach forest, deciduous dipterocarp forest,
mixed forest, dry evergreen forest, and tropical rain forest. The small
white flowers cluster together and attract moths for pollination
(Phalaenophily). The fruits resemble small-sized mangoes, and have

a sweet taste favored by muntjacs (barking deer), deer, and boars.

The ellipsoid seeds have a hard pericarp with oily, flour-like
endosperm. When roasted, the seeds will taste like almonds. Oll
from the seeds can be used for making soaps and candles, as well
as herbal restoratives for the brain and heart. The endosperm can
be used as anti-helminthics for children. Its wood is hard but brittle

and is popularly used to make charcoal.
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- Short leaf gurjan,
The symbol of the dry evergreen forest -
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Short leaf gurjan has a widely spreading crown, branching horizontally
to allow more air flow. Because of its great stature, short leaf gurjan
receives lots of sunlight. The thick, elliptic leaves have one midrib
from which diverge large parallel veins, characteristic of the genus
Dipterocarpus. The pink and white flowers attract insects for pollination.
The light, musket ball-sized fruits have two long wings from which the
family name, Dipterocarpaceae, and the genus name, Dipterocarpus,
is derived. These aid wind dispersal. Short leaf gurjan is regarded by
botanists as the symbol of the dry evergreen forest.
This tree produces lots of sap which aids the healing of the tree from
wounds-inflicted by insects and other herbivorous animals. Until
relatively recently the sap of dipterocarp trees (“namman yang”) was
“tapped” by collectors and used both to caulk wooden boats, and also
as a flammable liquid with which to start fires. Dipterocarpus timber is
durable and commonly used for house construction. Formerly, the Royal
Forest Department authorized concessions permitting both logging and

tapping of dipterocarp trees. Such concessions have long been revoked.

O3_INTEPRETIVE GUIDE

79



80

-waniag [idnlaulalyg) -

- Vines, The tree killer -
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To reach the forest canopy and receive preferred sun exposure and
become fast-growing, vines (lianas) develop their roots and vascular
tissue system while growing vertically twining around the trunks of trees
for support, and remaining thin in girth. They are able to keep growing
even in times of drought. Many produce thorns or tendrils to grasp on a
nearby trees reaching out to the sunlight.
Vines may act as bridges for monkeys, gibbons, squirrels, and civets
enabling them to move from tree to tree, and helping them access
food sources in canopy layer. Vines’ flowers and fruits are also food
for animals. However, the growing vines covering the canopy occluding
sunlight, and taking water, and compete with trees for water and
nutrients from the trees. Some trees may eventually die as a result of
liana infestation. When the trees die, they may fall and create a clearing
in which the seedlings of other trees can then grow and compete for

sunlight
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Agar wood
(Aquilaria crassna Pierre ex Lecomte)
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- Agar wood, The world most expensive timber -
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The fast-growing agar wood loves strong sunlight and grows well
in moist soils. As a softwood, the timber normally has no scent.
However, a black resin is exuded to heal wounds caused by insects,
and such timber will emit fragrance when burned. Agar wood oil can
also be extracted directly from infected timber. Aquilaria wood is so
valuable that trees of this genus are subject to poaching by timber
thieves and illegal forest product collectors throughout the country.
Agarwood is recognized as a protected species and is also listed by
the International Union for Conservation of Nature (IUCN). Al five
species occurring in Thailand are Critically Endangered.
Commercial plantations of agar wood have been established in
eastern and southern regions of Thailand. Holes are drilled all over
the trunk of the plantation trees to encourage production of the
fragrant resin (agar wood oil) which is exported as perfumed agar-
wood incense to countries in the Arabian Peninsula. The wood can
also be ground into powder, used on clothes or body. The fragrant

oil is exported to Europe.
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- Triandra palm, Effectively growing under shade -
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Triandra palm is a small clumping palm living under the dim light,
shaded conditions of the forest understorey. To photosynthesize
effectively, the palm has a dark green cylindrical trunk and coconut-
like leaves that may reach a length of 2 m. The leaves branch out so
as to increase their surface area to receive sunlight. With its beautiful
appearance, this palm is popularly grown as an ornamental plant.
To prevent self-pollination on the same branch, the florets are clearly
divided into separate male and female flowers. The fragrant white
florets attract insects for pollination. Triandra palms bear fruits in
clusters which, when mature, have a bright red color that attracts birds
and squirrels that eat them, and spread their seeds. This palm can be
found in dry evergreen forest, tropical rain forest, and peat swamp
forest in Thailand, India, Bangladesh, south of China, and Southeast

Asian countries.
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- Seasonal Dry Evergreen Forest
The home of numerous plants -
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This dry evergreen forest occupies the center of Khao Yai National Park
where weather is relatively mild, Heavy rain in the wet season and
prolonged drought during the dry season together restrict soil fertility. In
plains and valleys, trees that grow in deeper soils that retain moisture
during the dry season are broadleaved evergreen species. These include,
for example, Ficus sp. (Banyan tree), Platycladus orientalis (Oriental
Thuja), Cinnamomum glaucescens (Kapraow Ton), and Dipterocarpus
gracilis (Short leaf gurjan). Trees that grow in drier shallower soils around
the foothills are mainly deciduous. They include Schima wallichii (Chinese
Guger tree), Prunus javanica (Java Cherry), Magnolia baillonii (champi pa),

and Frilly crest-petal (Lophopetalum wightianum).
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Large trees with winged seeds, for example, short leaf gurjan (Dipterocarpus
gracilis), Chinese guger tree (Schima wallichii), and Chinese arborvitae
(Platycladus orientalis) rely on the wind for germination. Castanopsis
chestnut, White oak (Castanopsis acuminatissima), Paranephelium
ongifoliolatum (Wild Longan), and Memecylon myrsinoides (Plong Baiyai) are
shorter in stature, adapted to a life under shade while producing delicious
fruits. Shrubs such as wild coffee (Psychotria nervosa), Palms (Arecaceae),
and rattans (Calamoideae) have dark green leaves and stems for better
photosynthesis. In areas where there are dying trees, the clearings created
by tree-falls allow seedlings of pioneer trees which grow well under bright

sunlight to sprout and then ultimately restore the forest.
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- Brown pine, The beautiful old tree of the forest -
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Brown pine has evolved to coexist with oaks but differs in having
lanceolate leaves with pinnate venation and thin bark. A monoecious
species, in which the male and female cones are separated on
individual trees, the tree relies on wind for pollination. As a conifer,
its naked seeds are unprotected by any pericarp. The red seed stalk
contains a thick mesocarp which attract animals to eat it. Thereby
dispersing its seeds.
The tree can endure drought and low temperatures and occurs from
the foothills to the mountain summits in dry evergreen and hill
evergreen forests. This tree can also be found in India, southern China,
Myanmar, Laos, Cambodia, Vietnam, Malaysia, Indonesia, and the
Philippines. Aside from palms being popular as ornamental plants,
boiled palm leaves are also beneficial for health, as osteoarthritis

medicine.

O3_INTEPRETIVE GUIDE

99



- (3 udvuse Iugiuaznady -

- Banyan Tree, The large strong tree with the hollow
center -
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Banyan trees love strong sunlight and grow fast since they can
absorb water and food better than other trees. In Khao Yai National
Park, there are other types of Banyan trees that do not rely on a
host tree in order to grow, e. ¢., the Common Fig (Ficus carica).
However, the Banyan tree is reliant on a host tree on which it grows
for support. Animals first void its sticky seeds, after eating fruits of a
banyan, on the host tree’s branches. The seed sprouts and sends
its roots downwards to the ground in order to receive and transport
water and nutrients upward to the leaves. As the banyan grows,
its branches spread out to receive more sunlight and years later
engulf the host tree. Additionally, its buttress roots take ever more
nutrients from the soil. Starved of nutrients and water, the host
tree will eventually die. The trunk of host tree, the former pillar
of support for the banyan, slowly decays and rot away while the
Banyan tree roots can independently, supporting the whole tree.

As a result, while the tree seems large it has a hollow center.
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- Creeping Fern, A plant with outstanding propagation
method -
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Creeping Fern is a fern with a long terrestrial rhizome. Like other ferns
it may start by sprouting a bud from a rhizome, which grows into a
mature fern. The long lanceolate fronds will then also produce spores
on their underside to be wind-dispersed. Additionally should the 12-24
inch trailing frond touch the ground its tip will grow a bulblet which

roots in the soil and sprouts anew. Hence the name “Creeping fern.”

This fern is well- adapted to both the tropical climate and the seasonally
cooler weather. It also loves moist soil which is the reason it is found in
seasonal evergreen forest, tropical rain forest, and hill evergreen forest

all over the country. Its range extends from India, east to Papua New

Guinea and north to Japan.
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- Siam elephant ‘s ear tree, A myrmecophytic
relationship that chases away other insects -
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This strong sunlight-loving tree is a member of the Euphorbiaceae
family. Its spreading crown resembles an umbrella, allowing the
tree to receive more sunlight. Its leaves, the size of an elephant ear,
sometimes have bite marks from insects and may also be ensulfed by
vines which may deprive the tree of nutrients. Macaranga siamensis
has developed a relationship with ants, providing them with hollow
petioles (leaf-stems) in which the ants can nest. Macaranga leaves also
provide nectar for the ants at their margins. In return for these services,
the ants chase away other insects and get rid of encircling vines.
The male and female flower of this tree grow on separate individuals.
The flowers of both sexes produce nectar in order to attract insects
to pollinate them.
The mature fruits will burst open and become food for birds which
help spread their seeds. A pioneer plant, Macaranga siamensis is fast-
growing. Sometimes it grow in clusters when germinating in clearings.
The tree bark has a sweet sap which is favored by elephants during
the dry season. Deer and gaurs consume Macaranga leaves and may

decrease the cluster density.
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- Sati ton, A tree with delicious mature fruits -
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Sati ton is a large tree that has buttress roots which spread in a
circle that supports the trunk. It grows near riverbanks where it
can sprout new buds for propagation. The leaves and flowers are
covered by tiny hairs which are characteristic of this genus. The
fragrant yellow infloresence has separate male and female flower
to attract pollinators. The rambutan-like fruits are round and are
covered with tiny, hard thorns. The mature fruits split into three
pieces revealing bright red mesocarp within that attract Oriental
Pied Hornbills, bulbuls, other birds, and squirrels.

This tree grows well in open spaces with moist soil and is found
in dry evergreen forest, tropical rain forest, and hill evergreen
forest in Thailand, southern China, Myanmar, Cambodia,
Malaysia, Indonesia, and the Philippines. Sati ton is popular as an
ornamental plant while its timber is used for building construction

and furniture.
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- Gymnosphaera podophylla, Using massive fronds to
survive -
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This arborescent fern (tree-fern) has a fibrous root system to support
its thick upright stem. The massive fronds are arranged radially to
receive sunlight. The petiole lessens the impact of harsh wind which
carries away and disperses the spores beneath the fronds. One of
the characteristics of tree-ferns of this genus is that the frond midrib
is covered with scales that prevent transpiration.
Gymnosphaera podophylla can adapt well from the tropical
foothills to the cooler mountain peaks and live either under other
trees’ shade or in clearings in hill evergreen forest, tropical rain
forest and seasonal evergreen forest. In other regions, this tree-fern
is found in southern India, Sri Lanka, southern China, and in south-
east Asia. This fern is popularly planted as an ornamental plant in
Thailand.
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- Diplazium donianum, Using fungae to find nutrients -
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Diplazium donianum is a terrestrial fern with an above-ground
rhizome. Living under shade, the fern produces three to five pairs
of dark green fronds which resemble mango leaves. The fronds
are naturally coated with waxy cuticles to both reduce water loss
by transpiration and allow rainwater to drain off unimpeded. The
mature fronds grow a longer stipe to propagate the spores.
Diplazium donianum coexists with fungal mycorrhizae which
decompose mineral nutrients and supply them to the fern. In turn,
the fern supplies sugar, a product of photosynthesis, and lipids to
the fungus. This symbiotic association helps Diplazium donianum to
grow well in moderate and heavy rain of tropical forest conditions

in Thailand and elsewhere in Southeast Asia

O3_INTEPRETIVE GUIDE

123



- wiav lugaw wa 1agvgandi -

- Wild black plum, A plant in which juvenile leaves and
fruits are food for animals -
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This fast-growing large tree has cracked bark resulting from
its speed of growth. The crown always faces upwind and the
leaves are adapted to be small and flat yet are leathery to allow
unimpeded air flow. The leaves bear waxy cuticles which limit
transpiration. The juvenile leaves are favored as food by monkeys
and gibbons. The fragrant white flowers attract bees and insects
to pollinate them. The mature yellow fruits are food for animals,

including birds, gibbons, monkeys, and squirrels.

The wild black plum may srow under various different climatic
regimes, whether in semi- arid regions, areas of heavy rainfall
or those subject to cooler weather. This tree is found in dry
evergreen forest, tropical rain forest, and hill evergreen forest
in Thailand, Nepal, Bhutan, Bangladesh, Myanmar, Malaysia, and
Sumatra. The tree leaves can be used as an herbal medicine for
arthritis and osteoporosis. Its hardwood timber is also used for

construction.
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- Sempilor, A large tree with tiny leaves -
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This coniferous tree with its umbrella-shaped crown and downward-
pointing branches is in the Podocarpaceae family. It has two types of
leaves: juvenile leaves are needle-like, while adult foliage shoots are
cord-like, covered with small scales.
Sempilor is a gymnosperm that lacks flowers, and produces
separate pollen cones and seed cones. It is wind-pollinated. When
successfully fertilized, the tree will produce terminal, solitary seeds.
Sempilor can be found in northeastern Thailand and from southern
China, throughout Southeast Asia to New Guinea, Australia and New
Zealand. Its softwood timber has a pleasing fragrance is resistant to
termites and, according to its quality, is used for furniture. In The

young trees are used for Christmas decoration.
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- Rasamala, A plant from the Ice Age -
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Rasamala is a large, sun-loving tree and one of only fifty-nine
species of temperate zone flowering plants that have maintained
populations in Thailand until the present. This tree sprouts near
creeks or peat swamps where waterlogged soils moderates soil
temperature. Lenticels (pores on the bark) help transport air to
the roots in this oxygen-poor substrate. This tree can be found in
hill evergreen forest and dry evergreen forest in the Northern and
Northeastern regions of Thailand. It also can be found in India,

southern China, Myanmar, Indochina, and Malaysia.
Rasamala produces an inflorescence in which the pistils and
stamens are on separate flowers. The flowers lack petals and
sepals, thereby facilitating wind pollination. Its fruits are small but
hard. When mature, the shell splits open, allowing its small seeds
to be carried by the wind. The seeds additionally secrete a fragrant

oil to attract ants, birds, and monkeys for further propagation.
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- Golden Chicken Fern, A fern with antifungal hairs -

Golden Chicken Fern

(Cibotium barometz (L.) J. Sm.)
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This fern grows to a height no greater than 1m. Its young curled leaves
(fiddleheads) are covered by yellow hairs that resembles chicks’
feathers. These hairs help prevent fungal pathogens from settling. Its
fronds are large with several pinnules which allow the wind to carry
its spores. Golden Chicken Ferns love moist, highly acidic soils near
swamps in dry evergreen forest and tropical rain forest in Thailand,
southern China, and other Southeast Asian countries.
In Thailand, this fern is commonly used as an ornamental plant
because of its moderate height and beautiful fronds. The Chinese and
Vietnamese harvest tons of its rhizomes as herbal medicine to treat
osteoporosis, and for its anti-inflammatory, analgesic, and anthelminthic

properties, and to stop bleeding.
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- Elephant Fern, One of the oldest ferns in the world -
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Elephant fern is a terrestrial fern with a clump of rhizomes on the
ground. The rhinoceros hoof-resembling frond cluster is located at
the apex of the rhizome. These large fronds (they may reach 5-9
m in length) still maintain the same appearance as they did three
million years ago. Large and heavy, the fronds use plant hydraulic
conductivity from water absorption to support themselves. White
stripes on the petiole are indicative of pores which conduct oxygen
to the roots, helping to compensate for the lack of air in moist soils
This fern can be found on peaty soils near creeks, either in the shade
or in clearings in dry evergreen forest, tropical rain forest, and hill
evergreen forest. Because of its beautiful appearance, it is popularly
planted for ornamentation. In rural areas, Angiopteris evecta is widely
used in medicine: for example, boiled young curled leaves provide
a herbal compress for pain relief while mashed ones are mixed with

honey as a restorative. The boiled rhizome is an antipyretic.
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- Swamp fern, The tree climber -
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In general, terrestrial ferns absorb nutrients from soils. Epiphytic
ferns, on the other hand, which grow on other plants for support,
derive nutrients from leaves falling into their layered fronds.
They also obtain water from rain and fog and use wind for spore
propagation. The swamp fern starts out from a terrestrial rhizome
sprouting a cluster of petioles which are later able to climb on to a
nearby tree in order to gain better access to sunlight and air flow.
The leathery and bitter fronds produce an antimicrobial agent
while coating themselves with a waxy cuticle to reduce water loss
by transpiration. The juvenile fronds provide food for both humans
and animals. This fern is found near creeks, canals, and swamps in
dry evergreen forest and tropical rain forest. It possesses medical
properties: the rhizome helps treat wounds from snake-bite, the
fiddleheads help as a wound-healing agent, and the fronds help

alleviate mouth ulcers.
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Saturated or moist soils near swamps are home for numerous plants,
starting from the prehistoric flowerless plants such as Cibotium
barometz and Angiopteris evecta described above. More modern
flowering plants such as Altingia excelsa produce vascular tissues
under their bark, transporting air to roots, and winged seeds to be
propagated by the wind.
Colocasia esculenta (Elephant Ear—the wild ancestor of Taro), a
plant with an underground tuberous rhizome and long petioles,
occurs in waterlogged, muddy areas. Tubular hollows in the stems
transport air directly from the stomata to the roots. Commelina
benghalensis (Benghal dayflower) can be found in such areas as
well. This succulent plant stores water in its leaves and stem for
use during the dry season. Gingers (Zingiberaceae) also produce
subterranean stems so that they can revive after their above-ground

stems are destroyed during seasonal flooding.
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- The 60 years of forest regeneration -
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The land in this area was settled and used for farming before
Khao Yai National Park was established over 60 years ago. At that
time the government relocated people to the foothills, outside
the present-day national park. The former cleared areas were
then colonized by the winged seeds of many species of tree,
(e.e., Liquidambar excelsa (Rasamala), Schima wallichii (Chinese
guger tree), and Cratoxylum formosum (Red mempat tree)
in a process of natural forest recovery. After germination the
seedlings of these pioneer trees grow fast under bright sunlight,
becoming tall and spreading their crowns widely. This enables
other, shade-loving trees to colonize, eventually replacing
herbaceous plants such as Imperata cylindrica (Cogon grass) and
Chromolaena odorata (Siam weed).
The seeds of many other species, eaten as fruits in neighbouring
forest areas, are voided in the faeces of birds, muntjacs,
sambar deer, boars, gaurs, and elephants that pass through the
clearing, then germinate in the more shady conditions as the
forest recovery progresses. These include Mammea siamensis
(Negkassar), Eurya nitida (Mang Mao Nok), Syzygium aqueum
(Chompoo Ling), Schefflera actinophylla (Umbrella tree), Phoebe
paniculata (Satib), Dacrydium elatum (Sempilor), and over thirty
other shade-tolerant species. This natural reforestation creates a
silvan habitat comparable to that of the primary forest. The faster-
growing pioneer trees eventually create further opportunities for
the dominant tree species of dry evergreen forest to colonize.
Over decades, the process of natural reforestation eventually

returns the land to mature, primary forest.

155



- The battle of vines and trees -
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This area was once farmland but with natural regeneration, small
and medium trees and vines came to occupy the former clearing.
The most dominant tree is Elaeocarpus stipularis (Mamoom)
followed by other trees such as Ixora cibdela (Khem Pa), Litsea
elliptica (Thammang), Memecylon ovatum (Plongbaiyai), and Tacca
chantrieri (Bat Flower). Rare species with less chance of establishing
themselves Choerospondias axillaris (Nepali hog plum), Erythrina
subumbrans (Thonglang Pa), and Lagerstroemia calyculata (Bungor).
Should they survive, they will grow into huge mature trees.
Among the regenerating trees, are numerous vines that climb as high
as the canopy layer. Trees which are covered completely by vines
are likely to die and the fallen vines then latch themselves onto
other trees. This cycle will continue over decades until the crowns of
faster -growing trees such as Dipterocarpus gracilis (Short leaf gurjan),
Erythrina subumbrans (Thonglang Pa), and Lagerstroemia calyculata
(Bungor) become fully expanded and eventually occupy the entire
canopy area. When this happens, the vines will then die back due to
the lack of sunlight.
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- Bamboo Forest, the guardian of the steep mountains -

160 161



O3_INTEPRETIVE GUIDE

A % a

Ummoanseguuiiuiideutneruiiiuglitutessiin Antundaifiud
dnlngduliiissuzsduse liuazlivindadndosuasidulill
Auliounsney sz dunuaadugagnibiamiulvinde
Fesitug uiliflsnduTsedlé uasiidunquanlugguds
itAumnTisilidaly wu Fouaznomanstntuusn
iwanifanansafivazanomnslilumildiudiolilusuuds
Tuggeluazunnmisuazlndaldfsiuaznianns meluamifouszgq
Wil TiaasutRudlowsumimnusenns  lulniaazunnmiold
smauidaumie uownslithe 1hs ne nsgisniiu anduiuag
Iifaunadansasuinil

162

O3_INTEPRETIVE GUIDE

The forest along this nature trail is occupied by a great diversity of tree spe-
cies in more level terrain. On steeper slopes, affected by erosion, bamboo
dominates. The bamboo forest is comprised of Dendrocalamus hamiltonii
(Phai Hea) and Bambusa nutans (Phai Bong) mixed with a few
Thyrsostachys siamensis (Phai Ruak) and some smaller trees. Having a shal-
low fibrous root system, bamboo can completely dominate areas of shal-
low soils on steep slopes. Bamboo sheds its leaves during the dry season. In
deeper soil areas, deciduous plants, for example, Gmelina arborea
(Gamhar) and Erythrina subumbrans (Thonglang Pa) germinate instead of
bamboo.
Bamboos amass nutrients in their underground rhizomes during the dry
season. In the rainy season, bamboos sprout and grow fast, up to 1 m per
day. They grow vigorously and may reach the same height as the mother
bamboo plant within three months. In one year, bamboo can produce up
to 10-20 sprouts. Animals such as elephants, muntjacs, and sambar deer,

help control the propagation of bamboo by eating its tender young sprouts.
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- Gamhar, A tree with various benefits -
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Gambhar is a large fast-growing tree with a wide-spreading crown.
Its heart-shaped ovate leaves have a white underside which helps
scatter and reflect the low-intensity light in shaded conditions. The
yellowish-brown flowers produce nectar to attract bees and insects
for pollination. The yellow fruits become food for birds and bats.
This tree is tolerant of drought, fire, and low temperature and grows
well in mixed forest, dry evergreen forest, and hill evergreen forest
in Thailand, India, Sri Lanka, Bangladesh, Bhutan, southern China,
and elsewhere in Southeast Asia
As a softwood, the yellow timber from the tree can be polished
easily. The heartwood has antifungal properties and is used for
indoor construction, furniture, musical instruments, sculpting,
etc. This species is also planted for shade or for ornamentation
and reforestation. It is also sold commercially for wood and pulp
production. Gmelina arborea roots, if boiled, can be used as

restorative while crushed leaves are said to promote wound healing.
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- The Blessings of Nature -
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There are a great many species of large trees in this forest. Together
they offer a complex biome that supports smaller, shade-loving trees
and wildlife. Nature’s abundance and diversity provides fresh air,
clean water, and a tranquil sylvan atmosphere all year-long which

motivates us to hold this forest in reverence.

THE END
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