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FOREWORD

The Heart of Borneo (HoB) Initiative is a voluntary transboundary conservation
project that spans three nations (Malaysia, Brunei, and Indonesia) and covers
approximately 220,000 square kilometres. The conservation of Borneo's
unique biodiversity is a vital component of the HoB Initiative effort, as the
region is home to numerous native species that are rare and often indigenous

to the region.

e

The biological richness of the HoB area is reflected in the diversity of the
numerous fruits and seeds depicted in this magnificent work, which is vital
for germplasm conservation. Since ancient times, humans have taken
wild variety germplasm and domesticated it, which is the process of
bringing wild species under human management. Plant domestication is
a continual process that is one of the earliest and most important phases
in producing a new type of crop. The majority of our daily requirements
are met by a limited number of plants. The majority of today's cultivated
plants are descended from wild species. In fact, less than 200 of the
hundreds of fruit and vegetable species farmed for food account for a
significant portion of global food production. However, new challenges
such as climate change, invasive species, pollution, city sprawl, or
exploitation of land lead these species to weaken, reducing their ability
to produce or live in the future. Hundreds of plant species and variations
that provided food for our forefathers are already under threat. Improving
our understanding of plant fruits and seeds in order to maintain this
essential genetic resource will be useful for breeding, crop development,
and other future concerns.

Fruits and seeds are equally crucial for the survival and well-being of forests, and many are
important food sources for both wildlife and humans. Forest survival also necessitates and is reliant
on seed regeneration. Some of this reforestation will be accomplished through direct tree planting
or active restoration, such as the Forest Department of Sarawak's initiative to employ "seed balls"
for forest restoration in Sarawak. Yet, considering the scope of global restoration aims, this strategy
may be excessively time-consuming and expensive. Conversely, passive restoration can
supplement active restoration by allowing natural ecological processes to drive forest regeneration,
which is essential for large-scale forest restoration. In addition to its role in maintaining healthy
forests, seed dispersal is needed for forest restoration. The dispersal of fruits and seeds allows
plant offspring to colonize areas with less competition and more resources. Without dispersal, plant
offspring are less likely to survive, making it crucial for plants to reproduce and to sustain forest
diversity. Some forest species help maintain diversity and prevent extinctions in their forest
ecosystems because they produce fruit to sustain several animal species through times of scarcity.
Therefore, we should deepen our knowledge of the fruits and seeds of our rain forest plants, and

the production of this book is timely.

I would like to congratulate the authors, who put in a lot of effort to bring this fascinating book to

fruition.
—a\r\”\_k

DATU HAMDEN BI N HAJI MOHAMMAD
Director of Forests
SARAWAK
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PREFACE

This book is one of a series of publications under the Heart of Borneo Project Initiative
for Sarawak. "The Heart of Borneo Series 15: Seeds of 100 Angiosperm Plants in the
Heart of Borneo" highlights the fruits or seeds of 100 selected Angiosperm plants that
were recorded or observed in the Heart of Borneo areas, with a wealth of photographs
and information to assist the reader in identifying and learning about the plants. For the
scientific names and families found in this book, we used current classification. Where
we did not have certain information to complete the description, we adopted it from the
references. It must be noted that several species that are not native to Sarawak or
common pioneer species of secondary forests are also treated in this book. All flowering
plants are considered, aslongast hey are found in Sarawakos |
(including cultivated and introduced species). In this series, we only focus on the fruits
and seeds that might be useful for identification and as self-contained as possible. Some
of the terms related to and used in this book are also briefly defined in the glossary. We
also do not encourage self-medication with the plant species with medicinal value
described here. Also, the plant parts are usually prepared as a concoction with
instructions from traditional practitioners.

EDITORS

Meekiong, K. (Chief Editor)

Runi, S.P.;Ismaili, G.; Salina, H.; Awang Ahmad, Z.A.B.
Salleh, H.;Teo, S.P., Nur Safinas, J. & Yazid, K.

Vi
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What is the Heart of Borneo (HoB) Initiative?

Heart of Borneo (HoB) Initiative is voluntary
transboundary cooperation between Brunei,
Indonesia and Malaysia to enable conservation
and environment protection while enhancing
sustainable development that improves the
welfare of those living on the island. The
cooperation of the three ASEAN nations was
officially launched in Brazil on 27 March 2006.
On 12 February 2007, the Minister of Natural

Resources and Environment, Malaysia; the

Minister of Forestry, Republic of Indonesia and

the Minister of Industry and Primary Resources,

Brunei Darussalam signed and jointly issued a Bali Declaration 2007

Declaration in Bali, Indonesia.

Because of the global concerns and controversies about tropical forest
development, the long-term objective of the HoB Initiative, as enshrined

in the Bali Declaration, is as follows:

AWith one conservation vi'sion and
welfare, we will cooperate in ensuring the effective
management of forest resources and conservation of a
network of protected areas, productive forests and other

sustainabl e useso.



Represents the area designated as the Heart of Borneo area.

Represents the boundary of Heart of Borneo.

Represents the integrity of the forest which is crucially important. All in gold denoting
under the good care of the 3 respective countries.

Represents the forest as the core element of the HoB initiative.

Represents the Global Earth

« Leaves representing the three pillars of sustainable development which are Economic,
Social and Environmental requirements.

« They are interlinked to represent the importance of forest connectivity for biodiversity
conservation.

O OOOOO

5 PILLARS OF THE HEART OF BORNEO |

Pillar 1:Sustainable Forest
Management

Pillar 2: Eco-tourism Based On Culture,
Adventure And Nature {CAN)

Pillar 2: Conservation Of Biological

Diversity

Pillar 4: Sustainable Landuse /
Agriculture

Pillar 5;: Community-based/ Rural
Poverty Eradication Program
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In Sarawak, the HoB covers 2.7 million ha over a contiguous block along
Sarawakds boundaries with Kalimantan
HoB is fully in line with existing policies by both the state and federal

governments.

HoB Sarawak started with a total area of 2.1 million hectares and is
divided into three regions, namely the Northern, Central, and Southern
Regions. In 2018, the HoB areas were extended to 2.7 million hectares
and approved by the State Cabinet. The expansion involves the area
from Batang Ai to the western region of Sarawak. This includes the
Kelingkang Range FR, Gunung Apeng National Park, Bungo Range
National Park, Gunung Pueh National Park, Kubah National Park,
Gunung Gading National Park, Samunsam WS, Matang WC, Kuching
Wetland National Park, Bako National Park, Sampadi National Park,

Santubong National Park, and Tanjung Datu National Park.



Seeds
Angiosperms and gymnosperms are the two types of plants that
produce seeds.The production of seeds from an original tree is very
important to replace and produce more trees in the area. Seeds are
mature ovules that have developed and contain embryonic plants,
stored nutrients, and a protective layer (Kozlowski & Gunn, 1972). The
complex structure of the seed supports the formation of seed embryos
to become mature (nutrient source), which allows germination to occur.
As expressed by Kozlowski and Gunn (1972), angiosperm seeds are
capable of storing food inside the endosperm or cotyledons (for some
species), while gymnosperm seeds usually store food in the female
gametophyte (megametophyte). Several categories of seeds have been
stated by Baskin and Baskin (2014): i) the embryo is relatively large and
well formed; ii) the endosperm is negligible or absent and the seed is
inactive or inactive; iii) the endosperm is present and the seed is inactive
or inactive; iv) relatively small or slightly differentiated embryos; and v)

embryos are in small and abnormal formation.

Seeds are produced in many variations, such as shape, colour, and
size. According to Kozlowski and Gunn (1972), seed variation is
classified as stenospermous (seed species with little variation) or
euryspermous (seed species with a lot of variation). Referring to the
variation of seed sizes, the larger seeds are often associated with
perennial plants, especially woody plants, and these plants are
considered primitive (Salisbury, 1942). According to Kozlowski and
Gunn (1972), the most common colour seen on seeds is brown, with
some seeds also having black and brown, and brightly coloured seeds

such as green, red, yellow, and white being rare.
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Family: Achariaceae

Species: Pangium edule Reinw.

Local name: Kepayang, Payang, Umpaya,Pa 6 e n g

Fruit description: Fruit is an indehiscent fruit that is ellipsoid-shaped,
15125 x 7.5112 cm in size. The pericarp is brown, firm, and thick.
Contain 20i 25 seeds, triangular-ovoid, 3i 4 cm diameter, immersed in
white aromatic pulp, unevenly compressed, firm testa, oily endosperm,
and foliaceous cotyledons.

Notes: A monotypic genus, native to Southeast Asia. Cultivated,
occasional in the primary forest on alluvium at the base of limestone

hills. The plant produces a large poisonous fruit which can be made

edible by the fermentation process.




Family: Anacardiaceae
Species: Semecarpus heterophylla Blume
Synonym: Semecarpus cinerea H.H.W. Pearson

Local name: Rengas

Fruit description: Fruit consists of two parts,
a green accessory fruit and drupe fruit with an
obliquely ovoid shape and the presence of fine
hairs on the surface of the fruit that grows at
the end.

Notes: Frequently found in undisturbed

forests, up to 2000 meter altitudes.



Family: Annonaceae
Species: Polyalthia hypoleuca Hook. f. & Th.

Local name: Selaut, Kayu semut, Udap, Akar larak hutan

Fruit description: Oblong-shaped fruit with thin red skin after ripened,
size: 9 x 9 mm diameter. The fruit contained 11 15 tiny seeds.

Notes: Occasional, locally frequent, mixed swamp forest, but also
occurs on sandy soils in MDF; distributed throughout Sarawak. A
decoction of the roots is given as a protective medicine after childbirth.
The fibrous bark is used for binding, mosquito repellent and also for

traditional belief (to cast away the evil spirit).
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Family: Aquifoliaceae

Species: llex cymosa Blume

Local name: Kerdam ayer, Mengkulat, Topu, Sapo,
Sulau kelap

Fruit description: Fruit round, berry-like, with a

dome-shaped stigma at the top and 9 persistent

sepals at the base.
Notes: An important fruit tree for wildlife.




Family: Araceae

Species: Aglaonema nitidum (Jack) Kunth

Localname: Daun | i dah, -leddadhgloan@ma Ob | ong
Fruit description: The fruit is a multiple of berries, the cluster densely
grouped on the fruiting spadix, looks like multiple fruits, turning into red
after ripened and consisting of oily seed.

Notes: A common aroid in the tropical forest of Borneo, particular in the

swampy areas and limestone foothills, up to sub-montane forest at

altitudes 1200 meters above sea level.
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Family: Araceae

Species: Amorphophallus borneensis (Engl.) Engl. & Gehrm.

Local name: Mayak, Bunga bangkai, Bunga mayat, Skot berungan,
Tongkat naga

Fruit description: The fruit is a multiple of berries formed from a
pollinated flower on a spadix, mature fruit showing dark yellow colour
and paler toward the base after ripe.

Notes: Endemic to Borneo. Important

ecological indicator plant.




Family: Araceae

Species: Arisaema filiforme (Reinw.) Blume

Local name: Cobra lily, Bunga lidah jin, Bakung tedong

Fruit description: The fruit grows unevenly, the fruit is multiple berries,
a dense cluster gathers on the fruiting spadix, looks like multiple fruits,
the immature fruit is dark green and turns orange after ripe.

Notes: Rhizomatous geophyte or lithophyte on rock surfaces and
usually grows on damp areas of limestone boulders and gullies, and

sub-montane forests. Two forms are recorded in the Heart of Borneo

Sarawak; purplish and greenish spathe.




Family: Araceae

Species: Podolasia stipitata N.E. Br.

Fruit description: The fruits are globose or sub-globose, berries.
Immature fruits greenish to dark green and paler toward the base,
turned to orange colour when fully ripe.

Habitat: Frequently found in damp places, near streams or rivers, or in
a deeply shaded area of gullies or slope bottoms.

Distribution in HoB: Widespread throughout Borneo (Kubah NP,
Samunsam WS, LEWS, Mulu NP).

Notes: A monotypic genus, with Podolasia stipitata is the only species
registered in the genus. Distributed in the Malay Archipelago (native to
Sumatra, Peninsular Malaysia and Borneo). Vegetative features are

similar to genus Lasia and floral features similar to Cyrtosperma.
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Family: Arecaceae

Species: Calamus sabalensis J. Dransf.

Local name: Rotan

Fruit description: Mature fruit rounded, c. 9 mm diameter, beaked,
covered in 15 vertical rows of red-brown scales. Seed rounded, c. 7 mm
diameter, slightly flattened on one side; endosperm homogeneous.
Notes: Endemic to Borneo (Sarawak i Sabal, Padawan and Bau). A

stemless palm, occasionally found in kerangas forest, up to 650 meters

above sea level.

14
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Family: Arecaceae

Species: Eleiodoxa conferta (Becc.) Burret

Local name: Asam paya, Asam kelubi, Buak Baon

Fruit description: The Infructescence emerge at the ground level,
bearing many fruits. The fruits are globular or spherical, with scaly
moderately hard exocarp (outer layer); with one or occasionally two
seeds.

Notes: The fruit is edible and often pickled and made into a sweet as

well as a substitute for tamarind.

.
.15
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Family: Arecaceae
Species: Iguanura palmuncula Becc.

Local name: Palma

i

Fruit description: The pink fruit develops from the spicaté :
inflorescence, fruit in a flat and five-pointed shape with a thin fruit wall
layer. Each fruit consists of a single slimy seed which takes the shape
of the endocarp.

Notes: This palm is endemic to Borneo

16



Family: Arecaceae

Species: Licuala mantanensis Becc.

Local name: Paradise palm, Daun iseng

Fruit description: Fruits are elongated ellipsoid, bright orange. They
contain sickle-shaped seeds which quickly lose viability.

Notes: Endemic to Borneo (Sarawak and Kalimantan). Frequently

found in a deep shade

of limestone foothills

and boulders.



Family: Arecaceae
Species: Pholidocarpus majadum Becc.
Local name: Kepang palm
Fruit description: Fruits are round, exocarp covered
with a scale-liked structure. Seed round.
Notes: Native to swampy and lowland forests of Borneo. Closely related

to the genus Livistona but easily differentiated by the fruit and seed.
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Family: Bonnetiaceae
Species: Ploiarium alternifolium (Vahl.) Melch.

Local name: Somah, Seromah, Cicada tree,

Riang riang, Reriang, Kayu kuat, Sesudu paya,
Nyatu kali muok.

Fruit description: Fruits terminal or at the leaf

axil, conical with styles remnant at the apex.
5-loculed. Immature fruit green, turned to
F = . 3 ', : (ff yellowish green and dehiscent when
. matured.
Notes: Locally frequent in kerangas forest
and secondary forests, on damp degraded
soils, throughout Sarawak.

7
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Family: Burseraceae

Species: Canarium littorale Blume

Local name: Kelamo manok, Mali suai, Puduk baku,
Ruman, Sungkoh _
Fruit description: Fruit is a drupe with ellipsoid 3-shouldered
tapered at the base and apex, persistent calyx at the base.

Consist of a stony endocarp and is attached to the stony et
inner layer of the mesocarp to form a thick-walled pyrene. e i

Notes: Occasional and widespread in MDF on mainly clay

soils. Recorded throughout Sarawak. ; g




Family: Clusiaceae

Species: Calophyllum lanigerum Miq.
Localname:Bi nt angor , Bit
Fruit  description: Infructescence

terminal or from axil, branching, simple.

Fruits are globose or round in shape, with .
thin green endocarp, greenish-yellow exudate, and green to
greenish yellow when mature. Seed rounded, with a hard coat.

Notes: Occasional and widespread in MDF on sandy soils, throughout
Sarawak. The wood is coarse-grained. It is used for planks, in-house

and shipbuilding. The plant produces yellowish-green latex. It is claimed

that latex has medicinal properties for curing Aids.




Family: Costaceae

Species: Hellenia speciosa (J. Koenig) S.R. Dutta

Local name: Setawar hutan

Fruit description: Fruit in red capsules, rounded to ovoid shaped, 1.5i
2 cm long.

Notes: Edible leaves. Young leaves or tender shoots of this plant can
be boiled and cooked. Washed and cleaned rhizome then boiled and
eaten. Flower buds can also be eaten raw, they are a beautiful
decorative agent and can be fried and added to food. Although bitter the
plant parts are eaten to take advantage of the rich medicinal value of

this plant.




Family: Cucurbitaceae

Species: Hodgsonia macrocarpa (Blume) Cogn.

Local name: Akar kepayang, Akar kepawang, Kelepayang, Pepayang,
Kadam, Hoit (Jah Hut), Teruah.

Fruit description: Fruit grey-green, 107 18 cm, thick mesocarp and
seeds covered with a thin endocarp; seeds measuring 6i 9 cm long.
Notes: Leaves are used to cure nasal ulcers and treat nasal problems,
by drinking boiled water from the leaves and smoking like a cigar then
the smoke is blown out through the nose. Seed oil is a mosquito
repellent. A decoction of the leaves is used as a drink to reduce fever.
In Borneo, oil squeezed from fresh seeds is applied to the abdomen and
breasts after childbirth to deflate swelling. Raw seeds are poisonous and
intoxicating but are eaten in many cultures as a delicacy after cooking.
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Family: Cyperaceae

Species: Mapania meditensis D.A. Simpson
Local name: Rumput serapat

Fruit description: Infructescence obscured by the leaf sheath, in
spindle-shaped spike, bracts imbricate. Fruit one per bract,
elongated/spindle-shaped with hard exocarp.

Notes: Common in MDF, at wet places and shaded areas, particularly
near streams or riverbanks. Also, in the gullies of limestone habitat.

Medicinal plant i used by women after giving birth.

2
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Family: Cyperaceae

Species: Mapania wallichii C.B. Clarke
Local name: Daon sisiet

Fruit description: Culm present, up to 30 cm long, from

the leaf axil, spike terminal, solitary, bracts imbricate. Fruit ellipsoid, with
long acumen c. 2 mm long, exocarp hard with a rough surface.

Notes: Sedge with pandan-liked leave



Family: Dipterocarpaceae

Species: Anisoptera grossivenia Slooten

Local name: Mersawa kunyit

Fruit description: Calyx sparsely puberulent, tube to 13 mm diameter,

2 longer calyx lobes narrowly spatulate, 3 shorter ones linear. Nut apex

obtuse, densely rufous puberulent.
Status: IUCN T EN (2015), Sarawak Plant Red List 1 LC. Endemic to

Borneo.

Notes: Lowland MDF, kerangas
and riparian forest, lowland to

hill forest, elevation to 470

meters above sea level.

.26
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Family: Dipterocarpaceae

Species: Cotylelobium melanoxylon (Hook. f.) Pierre

Synonym: Vatica melanoxylon (Hook. f.) Mig.; Anisoptera melanoxylon
Hook. f.; Cotylelobium beccarii (F. Heim.) Pierre.

Local name: Resak hitam

Fruit description: 2 longer calyx lobes oblong, obtuse, shorter ones
hastate-acute. Nut ovoid, c. 6 mm diameter, style remnant at the fruit
apex.

Status: IUCN i EN; Sarawak Plant Red List i LC. Native to Sumatra,

Peninsular Malaysia and Borneo.

Notes: In primary forest or logged
over MDF, kerangas and riparian
forest at elevations to 470 meters,
mainly on sandy or clay loam

soils.




Family: Dipterocarpaceae

Species: Dipterocarpus condorensis ssp. penangianus (Foxw.) P.S.

Ashton & Luu

Synonym: Dipterocarpus penangianus Foxw.

Local name: Keruing gasing

Fruit description: Basal quarter of fruit fused to calyx tube, with

2 calyx lobes enlarged into wings and 3 minor calyxes.
The fruit turns dark brown when dried.

Status: IUCN T NE; Sarawak Plant Red List - VU

Notes: Occasional in MDF and kerangas

forest, up to 560 meter altitudes.



