


Nurturing Future Scientist

Biodiversity is the foundation of life. One of the best ways to celebrate biodiversity is to get

out of the classroom and experience it. This issue coversdtideson st udent sdé ac
exploring the natural environment around the Centre foilieersity Studies, UNIMAS

observing variety of life and acknowledging the potential threats. It is hoped that by celebrating

and protecting biodiversity, future generations will have the same opportunities to enjoy and
benefit from it as all of us do tag.

Well, done to all the students of Foundation of Life Sciences and International Foundation in
Science (Life Science) Class 2022/2023 as well as all Biology acadenicgydn

Associate Professor Dr. Ruhana binti Hassan



On behalf of Biology Unit members, Life Science Foundation Students,
Science Officers, Laboratory Assistants, Laboratory Instructors from the
Centre for PrdJniversity Studies (PPPU), Universiti Malaysia Sarawak and to
whoever that had been involved thrbogt this journey; started from the
execution of action, until to the buletin is successfully produced. | would like
to express my joy and pride for the accomplishment that has been achieved
together.

As an educator that s eggotdo irhpEmentrvaious educatienalgi v e
setting in order for us to fit into the demand of the new era which Malaysia now wants education

to provide more humanized teaching, with a
development and solutions that impedife in society.

Therefore, realizing the i mportance of outd
development by deepen their connection with nature and also enhance eitemuimg).

Since then, we are consistently willing to conduct andtioaously improve this Biology

Project of Asasi Ec&A\mbassador, with the hope that students will benefit sufficiently. We
believe this will help promote motivation and energy, also develop lifelong learners who are
prepared to enter the real world.

Norfarahin binti Norwen



AsasiEco Ambassadors fosters learning in a natural environment creating
an educational environment that harnesses the natural world to facilitate
meaningful learning experiences. This approach recognizes the value of
outdoor settings for enhancing education affdrs numerous benefits for

our AsasistudentsWe take pride inransformative learning our biology
course

Centre for PrdJniversity Studies (PPPU), Universiti Malaysia Sarawakpus is situated in

a region known for its rich biodiversity. It is surrounded by lush rainforests and tropical
vegetation. Sarawak is known for its diverse plant species, including various types of trees,
orchids, ferns, and medicinal plants. Learningqhatural surroundings often involves taking
education out of traditional indoor lecture hall and laboratory into the natural environment.
Asasi Eco Ambassadors fosters observation skills and encourages inquiry. Students are
encouraged to ask questionsaka observations, and conduct investigations in the natural
environment. Being in nature surroundings promotes environmental awareness and a sense of
stewardship. Students gain a deeper appreciation for the natural world and learn about the
importance of anserving and protecting it.

Maybelline Goh Boon Ling



List of Sustainable Development Goal§SDG)

No. Title SDG
1 THE OBSERVATION OF FUNGI IN UNIMAS Life on land
CAMPUS
2 THE OBSERVATION OF FUNGI IN UNIMAS Life on land
CAMPUS
3 THE OBSERVATIONS OF GYMNOSPERMS IN| Life on land
UNIMAS CAMPUS
4 THE OBSERVATIONS OF GYMNOSPERMS IN| Life on land
UNIMAS CAMPUS
5 THE OBSERVATION OF ANGIOSPERMS IN Life on land
UNIMAS CAMPUS
6 THE OBSERVATION OF ANGIOSPERMS IN Life on land
UNIMAS CAMPUS
7 THE OBSERVATION OF PTERIDOPHYTES IN | Life on land
UNIMAS CAMPUS
8 THE OBSERVATION OF PTERIDOPHYTES IN | Life on land
UNIMAS CAMPUS
9 THE OBSERVATION OF PALM SPECIES IN Life on land
UNIMAS CAMPUS
10 | THE OBSERVATION OF PALM SPECIES IN Life on land
UNIMAS CAMPUS
11 THE OBSERVATION OF NEPENTHES IN Life on land
UNIMAS CAMPUS
12 THE OBSERVATION OF NEPENTHES IN Life on land
UNIMAS CAMPUS
13 ECOBASED POTENTIAL PLANTS FOR Responsible consumption ai
PACKAGING: BAMBOO production
14 ECO BASED POTENTIAL PLANTS FOR Responsible consumption ai
PACKAGING: BANANA production
15 | THE OBSERVATION OF HORTICULTURE Responsible consumption ar
PLANTS IN UNIMAS CAMPUS production
16 THE OBSERVATION OF HORTICULTURE Respmsible consumption an
PLANTS IN UNIMAS CAMPUS production
17 MEDICINAL -BASED POTENTIAL PLANTS Responsible consumption ar,
FOR THERAPEUTIC production
18 MEDICINAL -BASED POTENTIAL PLANTS Responsible consumption ar,
FOR THERAPEUTIC production
19 THE OBSERVATION OF FRUIT PLANTS IN Responsible consumption ar,
UNIMAS CAMPUS production
20 THE OBSERVATION OF FRUIT PLANTS IN Responsible consumption ar,
UNIMAS CAMPUS production
21 THE OBSERVATION OF AQUATIC PLANTS IN| Life below water
UNIMAS CAMPUS
22 THE OBSERVATION OF AQUATIC PLANTS IN| Life below water
UNIMAS CAMPUS
23 | JELAWAI KETAPANG AND BANDED PAPER | Life on land

WASP




24 THE METAMORPHOSIS OF A MONARCH: A | Life on land
CATERPILLARG6S JOURNEY

25 THE OBSERVATION OF MANMADE LAKE Life below water
ECOSYSTEM IN UNIMAS CAMPUS

26 THE OBSERVATION OF MANMADE LAKE Life below water
ECOSYSTEM IN UNIMAS CAMPUS.

27 THE POTENTIAL THREATS TO ECOSYSTEM | Life on land
IN UNIMAS CAMPUS

28 THE OBSERVATION OF PEAT SWAMP Life on land
ECOSYSTEM IN UNIMAS CAMPUS

29 THE OBSERVATION OF PEAT SWAMP Life on land
ECOSYSTEM IN UNIMAS CAMPUS

30 THE OBSERVATION OF POTENTIAL THREAT | Life on land
TO ECOSYSYTEM IN UNIMAS CAMPUS

31 RAPID WILDLIFE SURVEY ALONG JALAN Life on land
BELIAN, UNIMAS CAMPUS

32 RAPID WILDLIFE SURVEY ALONG JALAN Life on land
KAPUR, UNIMAS CAMPUS

33 RAPID WILDLIFE SURVEY IN EAST CAMPUS, | Life on land
UNIMAS CAMPUS

34 STUDY OF RAPID WILDLIFE SURVEY IN Life on land
EAST CAMPUS, UNIMAS CAMPUS

35 RAPID WILDLIFE SURVEY ALONG JALAN Life on land
BELIAN, UNIMAS CAMPUS

36 RAPID WILDLIFE SURVEY ALONG JALAN Life on land

KAPUR, UNIMAS CAMPUS







THE OBSERVATION OF FUNGI IN UNIMAS CAMPUS

Aisha Nadhirah Mohamad Mahdi, Akmar MarissaBakar Daphne Vivian,
Dayang Qhasdyna Shuhada Awang Hussain, Freddy Fadil Rudy Emran,
Jordan Kuan Shun Kian, Muhammad Adil Khuzaimi Hazree Iruan,
Nur Alia SakinalMohamad Nasir, Nurul Alis Muhammad Arman, Nurul Nurain Johari,
Priscillabelayau Nicholas ApigndRahwani Izzati Ramdin

Biology, Centre for PréJniversity Studies, Universiti Malaysia Sarawak

Fungi are eukaryotic organisms that are a part of the kingdom Fungi, which includes plants,
animals, protozoa, and monera. There are many different types of fungi, some of the more
common ones being yeast, molds, truffles, and mushrooms. Fungi can baiaiecelled
organisms or complex multicellular organisms. Although they can be found in almost any
habitat most of them live on land or salt water. A species of bracket fungus known as
Pycnoporus sanguinewsdso known as the Tropical Cinnabar Bracket differ from other
Polyporaceae (bracket fungi) due to its striking-oeahge colouring.

Table 1.The family, scientific name and common name for the fungi found
Family Scientific Name Common Name
Polyporaceaq Pycnoporus sanguineus| Tropicalcinnabarbracket

Pycnoporus sanguinepsovides nemurous advantages to its ecosystem. One of the advantages
is that itcan act as potential biosorbent for heavy metal removal from aqueous sdhution.
water waste treatment, it has been discovered tdibeef in absorbing heavy metal ions from
agueous environments through ion transport (Mashitah et al., T8989 enzymes utilised in

the breakdown of lignin in wood has been revealed to be able to perform additional complex
decompositionsconverting sorces such as plastic and oil into nutrients. Fungi are important
as decomposers. They break down diffidafdigest organic matter. Their hyphae physically
bind soil particles together, allowing water to penetrate the soil and enhancing the earth's
capadiy to retain water.

Mycology also participated in researching the advantages of fungi towards humans and
industry by morphological studies which the studies about fungi. Research in the Department
of Food in the Faculty of Agriculture, Yamagata Universitguruoka, Japan stated that this
fungus has an antnflammatory effect (Jouda et al.,2018). This fungus prevents the production
of inflammatory This funguds an important source of enzymes that play vital roles in various
industries, such as paper and pulp, textile, timber, medicine, and bioremediation industries. For
example, compound found . sanguineudike cellulase is widely used in textile, paper,
detergent, food, pulp, and biofuel industries meanwhile a pigment called Cinnabarin is used in
decolorizing particular dyes including the destructive toxicgaddyes (Monteiro R.T.R,
2001).

Pycnoporus sanguineslso has a drawback of its own. Immunologiisnable to diagnose
patients with allergic bronchopulmonary mycosis (ABPM) due to basidiomycetous fungus.
This is because of the frequent isolatiolPo$anguineusrom sputum and bronchial washing
solutions. According to Akihiko Ito, 2019, more eosindphndPycnoporus Sanguineugere
discovered by CT at mucous plugs in the anterior section of the right upper lobe where the
bronchial washing fluids placed.

In conclusion, the life cycle of fungi is quite complex in nature as they reproduce sexually and
asexually based on environmental conditions (Byjus, n.d.). It is important to conserve. This
funguscan be used in medicine because of it antimicrobial and antitumor bioactivities. In
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addition, this fungus is also an important enzyme that plays an impodig in various
industries. However, an immense number of fungi may lead to drawback towards environment
and humans. Thus, conservation of fungi must accordingly to its habitat as it playslésth

to its surrounding be it good or bad.
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THE OBSERVATION OF FUNGI IN UNIMAS CAMPUS
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Muhammadiaqqimil, Nur Aliya ArdylaNurul Syakirah, Rabiatul Athirah,
Valerie Kueh Li ShyemndVictoria Jessey

Biology, Centre for PréJniversity Studies, Universiti Malaysia Sarawak

A field work is conducted around the Universiti Malaysia Sarawak (UNIMA@h@us for the
observation of fungi rather than in the sesantrolled environments of a lab. This field work

also enables researchers to understand the adaptation of the fungi species found in different
environments and study the benefits of fungi to dwsgstem. Furthermore, this field work is
important as it provides opportunities for taxonomic and phylogenetic analyses of fungi for
researchers.

Table 1.The family, scientific name and common name for the fungi found
Family Scientific Name Common Name
Amanitaceae Amanita subjunquillea | East Asiardeathcap

Numerous ecosystems depend on the diverse group of organisms known as fungus. They are
distinct from bacteria, plants, and animals in the taxonomy of life, each belonging to their own
kingdom. A kingdom is designated for fungi. These creatures belongjrigdom as opposed

to the other eukaryotic ones. Fungi can be found in almost every ecosystem on the globe,
including soil, water, the depths of forests, and, strangely, inside human bodies. In addition,
they have a huge environmental impact as recydiecs shey help break down dead plant and
animal debris.

Fungi are present in various habitats, including deserts and aquatic environments. They
typically reside in soil or decaying matter, and sometimes form symbiotic relationships with
other organisms-ungi and soil bacteria play a crucial role in decomposing organic matter in
terrestrial ecosystems. Fungi break down complex organic compounds like cellulose and
animal waste, which helps to cycle nutrients and make them available in the soil. They also
facilitate the mobilization of essential elements like phosphate and nitrogen for plant growth.
Fungi have a significant impact on the carbon cycle through the soil food web, which increases
soil fertility by sequestering carbon from the atmosphere.

The ceath cap mushroom, also knownAgmanita subjunquilleais extremely poisonous and

has been known to cause severe illness and death. It was first identified in 1818 and researchers
have since identified the toxic compounds that make it so dangerous.eDiespibtoriety,

there have been numerous cases of mushroom poisoning worldwide, highlighting the need for
accurate identification and education on poisonous mushrooms, as well as the importance of
seeking medical attention immediately if ingested.

Amanitasubjunquilleaadapt to environment by having a mycorrhizal relationship with oak and
chestnut trees, allowing it to obtain nutrients from the trees while providing them with benefits.

It tolerates acidic soil conditions, which helps it to survive and edenpith other fungi in the

forest ecosystem. Other than that, the capménita subjunquillegs convex to flat, which

helps it to collect and retain rainwater. This adaptation may help the fungus to maintain
adequate moisture levels for growth and repuation.
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THE OBSERVATIONS OF GYMNOSPERMS IN UNIMAS CAMPUS
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Biology, Centre for PréJniversity Studies, Universiti Malaysia Sarawak

Gymnosperms are a category of ancient plants that have played an important part in the
evolution and development of terrestrial ecosystems. They are distinguished by their distinct
reproductive systems, which generate seeds outside of an ovary. Thesk Sea#ie” are
instead carried on the surface of modified leaves or scales, which form cone structures.
Gymnosperms are a plant category that includes both trees and shrubs and were the dominating
plant group throughout the Mesozoic epoch. The name "gymmo$gemes from the Greek

words gymnos, which means "naked," and sperma, which means "seed." Many of the structures
found in angiosperms, such as fruits and flowers, are absent in gymnosperms, but they have
evolved several adaptations that allow them tiwé¢hn a variety of environments. Conifers, or
conebearing trees, are the biggest category of gymnosperms and contain many commercially
significant species such as pine, cedar, and spruce. This page will give an outline of
gymnosperm traits, evolutionahystory, and ecological relevance. The earliest gymnosperm
fossils date back to the Devonian period, around 350 million years ago (Bateman et al., 1998).

Table 1.The family, scientific name and common nameQGasuarina equisetifolia
Family Scientific Name Common Name
Casuarinaceae| Casuarina equisetifolia| Ru (Malay), Coastal Sh@ak, Horsetail

With needlelike leaves and fruits in the shape of cor@sequisetifoliaresembles a conifer

and can reach heights of 100 feet. It produces tiny, brown;patithated blooms. The winged

seeds are contained in the fruit, which is a nutlet with a diameter of about 0.5 inches.
Angiosperms known as casuarinas have simple, manakblooms (Texas Invasive Species
Institute, 2014). In Australia, New Guinea, Southeast Asia, and i@d&yarina equisetifolia

can be found growing close to estuaries, behind beaches, and occasionally on rocky headlands.
The species is indigenous tousio Asian countries such as India and Bangladesh, Myanmar,
the Andaman and Nicobar Islands, Vietham, Thailand, Cambodia, Peninsular Malaysia, the
Philippines, Borneo, Java, and the Lesser Sunda Islands, as well as Southeast Asian nations
such as Sulawesnd Sumatra, islands in the South China Sea, the Caroline Islands, Fiji, the
Marianas, the Marshall Islands, New Caledonia, Samoa, Solomon Islands, Tonga, Tuvalu
(Royal Botanic Gardens, n.d.).

Our observations of gymnosperms in the UNIMAS campus proviagths/aluable insights

into these gymnosperms plant and their presence in ecosystem. During our focused trip, we
focused conifers and ferns which are a prominent group of gymnosperms. Conifers and ferns
have needlshaped or scalike leaves that are kegdaptations that enable conifers to thrive

in various environments.

By studying gymnosperms in the UNIMAS campus, we deepen our understanding of the local
plant diversity and ecological dynamics. Gymnosperms play a significant role in shaping
terrestrialecosystems. Through our observations, we contribute to the documentation and
appreciation of these ancient plants. Furthermore, the presence of gymnosperms on the
UNIMAS campus underscores their ecological importance and contribution to the campus
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environnent. These plants provide habitat and food sources for various organisms, contribute
to the overall aesthetics of the campus, and may even have additional benefits such as air
purification and temperature regulation.

The observations of gymnosperms in idIMAS campus have allowed us to appreciate the
beauty and significance of these plants. They serve as a reminder of the rich biodiversity around
us and highlight the importance of studying and protecting these unique organisms for the
benefit of preserdind future generations.
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THE OBSERVATIONS OF GYMNOSPERMS IN UNIMAS CAMPUS
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Gymnospermare flowerless plants that produce cones and seeds. The term gymnosperm
means "naked seed," as gymnosperm seeds are not encased within an ovary. Rather, they sit
exposed on the surface of ldéfe structures called bractd remains exposed before arftea
fertilization and before developing into a seed. The stem of gymnosperms can be branched or
unbranchedMost gymnosperms are evergreen, but some, sulgra@dmsandbald cypressare
deciduous which means the leaves fall after one growing season.edwes |of many
gymnosperms have thick cuticles and stomata below the leaf surface to reduce the rate of water

loss in plants.

Table 1.The family, scientific name and common name Rinuscaribaea.

Family

Scientific Name

Common Name

Pinaceae

Pinuscaribaea

Caribbean Pine

Conifers, also known aBinophytaor Coniferphyta are ancient land plants that were once
dominant globally but have been largely replaced by angiosperms. They ailezeecoing seed
plants and belong to the Gymnosperms group. While conifers differ from other living

gymnosperms, they share traits with K&jophyta. Conifers are primarily woody, with most

species being trees, though some are shrubs. Examples ioetiadgcypressedirs, junipers
pines redwoods spruces andyews They are found worldwide and often dominate their
habitats. Whileconifers are important for timber and ornamental purposes in cool temperate

and boreal regions, they are most diverse in warmer areas, including tropical mountains.

Caribbean Pine, also knownRmmus caribaeais a species of pine tree native to the Gaémn
region, specifically the Bahamas, Cuba, Jamaica, Hispaniola, and Puerta Rico. Caribbean Pine
is a tall evergreen tree, growing up to-80 meters in height and €M0 centimeters in

diameter. It has a straight trunk with graytstown bark that is dgdy fissured and scaly. One

of the reasons why Caribbean Pine is highly valued is its timber. The wood is strong, durable,
and resistant to decay, making it ideal for construction, furniture, and paper production.

Additionally, Caribbean Pine is a fagtowing tree, which makes it an excellent choice for

reforestation and afforestation projects.
Caribbean Pine, a hard pine species native to Central America and the northern West Indies,
has versatile uses in construction and furniture due to its accegshilitcultivation process.
Optimal growth requires strategic site selection with full sun exposure andnagling soil.

It offers benefits like reduced ambient sound and acting as a windbreaker. However, its coarse

and uneven texture makes it less dlé@afor furniture production. Additionally, seed

production outside its natural range is often low and expensive to import, posing challenges for

|l ess developed

countries.

Over al

Cari

the importance ofareful management and consideration of its specific characteristics.
Due to its value, conservation efforts and sustainable forestry practices are crucial to ensure the
preservation of this important species and its associated ecological benefits. This is
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fundamental for economies since it contributes through logging and provides habitat for
various wildlife species.
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THE OBSERVATION OF ANGIOSPERMS IN UNIMAS C AMPUS
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Angiosperms, commonly known as flowering plants are the largest and most diverse group of
plants that have been the dominant vegetation on land for over 60 million years (p. 501). This
group encompasses an immense diversity of forms, which indicates ¢feeafaimabitats that

they occupy as well as their interactions with other organisms, primarily animals. Angiosperms
are flowerforming plants that produce seeds. The flowers, which are reproductive organs of
flowering plants are the most notable featurest #et them apart from other seed plants.
Flowers aid angiosperms by enabling wider range of versatility and expanding the ecological
niches accessible to them. This allowed flowering plants to largely dominate terrestrial
ecosystems. Base on the reseamhe banana trees, also knownMssa spp.are herbaceous
plants that belong to the family Musaceae. The g&tusaincludes about 70 species, with the
most commonly cultivated species beMgsa acuminatandMusa balbisianaBanana plants

are native tdropical Southeast Asia, but they are now grown in many tropical and subtropical
regions throughout the world.

Table 1.The family, scientific name and common name for banana
Family Scientific Name Common Name
Musaceae| Musaacuminata | BananaCanvendish banan

Bananas have a unique root system consisting of large, perennial corm and shallow, fibrous
roots. The corm acts as a storage organ, storing nutrients and water for the plant. It also provides
stability, anchoring the plant firmly ithe ground. The fibrous roots spread out extensively
near the soil surface, enabling efficient absorption of water and nutrients. This shallow root
system allows bananas to adapt well to various soil types and to quickly establish themselves
in suitable hhitats. The flowers of banana plants are clustered together in a terminal
inflorescence known as a bundBanana flowers are large and showy, with vibrant colors
ranging from purple and pink to yellow and white, depending on the variety. However, the
flowers are shortived, lasting only a few days before they wither and fall off. Despite their
brief lifespan, banana flowers play a crucial role in the fruiting prod&emsana leaves are

large, herbaceous, and perennial. The leaves are broad and havehassrfaoce with a waxy
coating, which helps reduce water loss through transpiration. They are arranged spirally around
the stem and create a dense canopy that provides shade and protection for the developing fruits
and the plant itselfBananas grow best iwell-draining soils that are rich in organic matter.
They prefer loamy or sandy soils with a pH range between 5.5 and 7.0. The soil should be able
to retain moisture while also allowing excess water to di@sides, rainfall that has an
adequate and emby distribution is essential for banana cultivation.

The banana tree is an important crop for many ssaalle farmers, providing a source of food

and income.ln terms of the environment, banana trees can play a positive role in soil
conservation. The tes have a fibrous root system that helps to prevent soil erosion and
improve soil structure. They can also be grown in agroforestry systems, which combine trees
and crops to create sustainable farming practices. Moreover, bananas are rich of source of
potassium which helps in lowering blood pressure through regulating the levels of sodium in
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the body. Other than that, green banana is high in fiber and it helps with weight and diabetes
management. Fibre reduces the absorption of fat and carbohydrates wdh&avels through

the gut (SG Dr. WellnessPverall, the angiosperm banana tree is an important crop that
provides numerous benefits to humans and the environment. Its versatility and nutritional value
make it a valuable resource for communities arotedatorld.

In conclusion bananatrees are angiosperms, or blooming plants, and are classified as
monocotyledons, or monocots. A banana is an elongated, edible fruit, botanically a berry,
produced by numerous species of large herbaceous flowering pldregenudiusa Almost

all current edible seedless (parthenocarp) bananas are derived from two wild $pes&s,
acuminataand Musa balbisiana Angiosperms are as crucial to humans as they are to other
animals. Angiosperms are the principal source of faaither directly or indirectly through
herbivore eating, and as previously said, they are the primary source of consumer goods such
as building materials, textile fibres, spices and herbs, and medications. Angiosperms are
flower-producing plants. Flowergnplants also produce fruit, which covers and preserves the
seeds of angiospermangiosperms are divided into two systems: roots and shoots. The
supporting roots are underground. Stems, leaves, and flowers make up the shoot system.
Woody and herbaceousapits are two types of angiosperms. Trees and certain shrubs are
examples of woody plants. Beans and maize are examples of herbaceous plants. Angiosperms
cycle between asexual and sexual phases through the process of generational alternation.
Depending ontte seed type, angiosperms are classed as monocots or dicots. Grass, grains, and
orchids are examples of monocots. Trees, vines, and fruit plants are examples of dicots.
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Fieldwork was conducted at UNIMAS to observe angiosperms, and one of the numerous
angiosperms found on the campuslelumbonucifera Nelumbonucifera (Lotus) belongs to

the family Nelumlbnaceae and is a flowering plant classified as dicotyledons. The Lotus is
native to Asia and thrives in a wide range of climates from India to China. It is an aquatic
perennial plant that is primarily cultivated in water gardens. It also holds sacrdtaiga in
Hinduism, Buddhism, and ancient Egypt, symbolizing spiritual enlightenment and rebirth
(Petruzzello, 2023)Lotus plants are weldapted to grow in flood plains of slewoving

rivers and delta areas. They drop numerous seeds each yeanf sdnuh sprout immediately,

while others remain dormant for an extended period. When flood conditions occur, the
sediments containing these dormant seeds break open, allowing the seeds to rehydrate and
establish new colonies. These seeds can remain Yaalsteany years, with the oldest recorded
germination occurring from seeds that were 1,300 years old.

Nelumbonuciferais an attractive edible aquatic plant belonging to the {bfagamily. It is

found in tropical and subtropical regions of Asia. Theidchas a superficial resemblance to
water lilies but belongs to a different family. Taxonomy systems differ in their classification
of Nelumbg but it is closely related to the sycamores.

Table 1. Taxonomic classificationf Nelumbaucifera
Family Scientific Name Common Name
Nelumbonaceae Nelumbonucifera | Lotus, Teratai, and Sacred Lott

Lotus plants are highly adaptable and can survive in various climates. They prefer areas with
moisture and mud, typically found in shallow, freshwater bodies. However, they can tolerate
hot sun and high temperatures. Also, the Lotus plants have a versatikgystem that can

adapt to different types of soils, although they thrive in clay loams, which provide water
retention and nutrient supp{iPetruzzello, 2023)These plants are commonly found in ponds,

lake edges, slowly flowing pools, and stagnankhbeters in streams and rivers. Sacred Lotus
species enhance the aesthetic appeal of aquatic habitats and can be found in various countries,
including Russia, Australia, China, Iran, and India.

The Lotus flower is distinctive with its unique structure andtéd colour range. It has large,
fragrant flowers on thick stems above the leaves, which can reach up to 25cm in diameter.
Lotus leaves undergo seasonal changes and come in three types: srrsitetbileaves,

floating leaves that emerge quickly, anggastanding leaves that rise above the water on long
stems. The lotus fruit develops above water and contains separate compartments for individual
seeds. Lotus leaves possess a clever design that repels water, thanks to their waxy coating and
rough struatre. They thrive in shallow water with a mud layer, prefer full sun, and can be
cultivated in containers or garden ponds. Propagation can be done through seeds or pieces of
dormant rhizomes with attached stefH® Kit lan, 2020)

Nelumbonucifera, or Lotus offers various benefits. Lotus root, for example, strengthens the
immune system due to its antioxidant properties and vitamin C content. It also provides an
energy boost by regulating blood circulation and contains minerals like copper and iron that
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stimulate the formation of red blood cells. Additionally, lotus root is rich in potassium, which
acts as a vasodilator and helps maintain fluid balance and blood vessel relaxation, relieving
pressure on the cardiovascular sys{dtukherjee et al., 2008)

Compaunds found in lotus, such as quercetin and catechins, possessflamimatory
properties. Increasing fibre consumption through lotus root intake can aid in weight
management, as it promotes nutrient retention, reduces calorie intake, and enhances satiety
Lotus root also contains vitamins B3 and B6, which improve mental wellness, enhance nervous
system function, and contribute to energy creation. The copper content in lotus root enhances
energy levels, bone health, metabolism, and cognitive functions.

Overall, Nelumbo nucifera, or Lotus, is a remarkable plant with cultural significance,
adaptability to diverse environments, and various health benefits associated with its
consumption.
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A vascular plant known as pteridophytes (those with xylem and phloem tissues) reproduces by
dispersing spores rather than seeds (Haufler and Christopher, 2018). They have a long
evolutionary history and have played a significant role in the vegetation of earth for more than
400 million yearsThe objective of thisbservatiorwas to observe anddument pteridophytes

found in UNIMAS East Campus. A brief oin@ur observation on pteridophyisas conducted
around UNIMAS East Campus and picture documentation was documented by using mobile
phone A species found waBryopteris argutawhich located athe location with latitude
1.46136 N and longitude 110.45222 E

Table 1. Taxonomy ofDryopterisargute.

Family Scientific Name Common Name
Dryopteridaceae Dryopteris arguta Coastal woodfern
Dryopterisis from the Greekdrys fioak o referring to digathis t at ,
from the Latin for fAsharpo, which refers to

that typically forms dense clumps and reaches heights of 1 to 2 feet (30 to 60 cnnpnilise f

have finely toothed margins and are lasbaped, bright green, and narrow. The base of the
leaflets is slightly asymmetrical and typically opposite one another. Pteridophytes are not
included in the IUCN Red List of Threatened Species, but it égoazed as species of special
concern, which it does not have the criteria of an endangered or threatened due to declining
population or habitat loss (Canada. E and C.C, 2022). It could face various threats including
invasive species, pollution, overexpédion, habitat destruction, and disease.

Dryopteris argutawith its ability to reproduce vegetatively through rhizome growth and form
large colonies, is an excellent option for native gardens, naturalizing, border and slope planting,
as it serves as both a groundcover and a soil stabilizer, thanks to its\exteasi system
preventing erosionThe coastal wood fern is a plant that is indigenous to the west coast of
North America. It may be found there naturally on shaded slopes in a range of habitats, such
as oak woodlands, mixed evergreen forests, and chhf@emaenia, 2023)

The fern life cycle consists of two phases: sporophyte and gametophyte. The sporophyte phase
releases diploid spores, which are small reproductive structures. The spores grow into tiny
heartshaped structures called gametophytes, retealaploid gametes. The female
archegonium produces eggs, while the male antheridium produces flagellated sperm.
Fertilization occurs when the sperm reaches the egg, which requires water for movement. The
fertilized egg develops into a new fern plant tlglouhe growing sporophyte. The sporangia,
located on the underside of fronds, produce spores were held in sori, which are collections of
sporangia. This process is known as alternation of generations, where ferns go through two
plant generations to compéetheir life cycle.

In conclusion, the observation of pteridophytes in UNIMAS East Campus has provided a
platform for engage the importance of conserving the natural habitat and gained a deeper
understanding of their distribution, morphology, and reprodeicttrategies. Furthering the
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study of pteridophytes can make an impact towards the field of plant sciences and inspire future

generations.
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Staghorn ferns are members of thdyPodiaceae plant family, and belong to the genus
Platycerium Eighteen species are presently recognized along with many varieties and hybrids.
Staghorn ferns can grow quite large, with some species reaching several feet in diameter. They
are commonly foudh growing on the trunks or branches of trees in tropical forests, but can also
be grown as houseplants in Awapical regions. Most staghorn ferns are considered tender or
semitender to cold and will not tolerate cold temperatures. There are exceptichsas
PlatyceriumbifurcatumandPlatyceriumveitchii, which can withstand temperatures as low as
25°F (1.1°C). Propagating staghorn ferns from spores is slow and difficult and is not practical
for most gardeners. Pups (with their root systems) canreéuttg removed from large ferns

and reestablished. Wrap the roots in damp sphagnum and then tie the root ball to a mount.
Eventually the sterile frond will expand and grip the mount. Staghorn ferns are fairly pest free.
When kept too wet, they are sustiele to a disease calleRhizoctonia spThis fungus
produces black spots on the basal fronds which can spread rapidly, invade the growing point,
and kill the plant.

Table 1. Taxonomy ofPlatycerium bifurcatum
Fami |l y Scientifi|l] Common N
Pol ypodi [Pl atyceriu St aghor n

The staghorn fernRlatycerium spp.is an epiphytic plant native to tropical and subtropical
regions around the world. It typically grows in the understory of rainforests, where it uses
specialized fronds to attach itself to tree trunks, rocks, or other supports. The natural habitat of
staghorn ferns can be found in countries such as Australia, Southeast Asia, Africa, and South
America. These ferns thrive in warm and humid environments with high rainfall and good air
circulation. They prefer regions with filtered or indirect sunlight rathan direct exposure to
intense sunlight. Staghorn ferns often grow on tall trees or rocky surfaces where they can obtain
the necessary moisture and nutrients. The fronds are leathery in texture and have & thin, felt
| i ke coveri ng odyeriwdcrucial éor captuang masture; if it ik rersoveld, the
fronds will wilt and turn brown. The tips of the branching fronds are covered in cinramon
coloured spores. There are two different types of fronds produced by these ferns: a round, flat,
base fond that resembles an anchor holding the plant to a tree, and fronds that branch out and
spread away from the trunk. A staghorn grows in layers of fronds, with fresh ones covering
older, papery, brown ones to form a cylinder. This organic container sollater and waste,

which turns into nourishing mulch for the ferfAlatycerium bifurcatums native to Jawa,
Lesser Sunda Islands, Sulawesi, New Guinea and Australia (Queensland and New South
Wales). It grows primarily in the wet tropical biome.

The staghm fern Platycerium sp.has a distinct life cycle. It begins with spore germination,
where spores develop into tiny organisms called gametophytes. These gametophytes have
reproductive organs that produce eggs and sperm. Fertilization happens whenrithe spe
fertilizes the eggs, forming a zygote. The zygote grows into the sporophyte stage, which is the
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leafy stage of the fern. It starts as a green piegestructure and gradually develops antler
shaped fronds. During this stage, the fern absorbs watemwnents through rhizomes and
obtains nutrients from the air. The sporophyte also develops specialized structures called
sporangia that release spores. Spore dispersal occurs when the spores are released and spread
to new areas, starting the cycle agdine Staghorn Fern alternates between the gametophyte
and sporophyte phases, with the sporophyte stage being more prominent. Overall, the unique
growth pattern of the Staghorn Fern, its ability to absorb nutrients from the air, and its
alternating life cyte allow it to survive and reproduce in different environments.

The staghorn fern is very versatile when it comes to its applications since it can also be used
for medicinal purposes. It contains many different minerals such as manganese, magnesium,
potastum, copper, zinc, iron, and calcium. It has a staghorn fern that can be used to produce a
tea that contains these minerals, which have been found to have many benefits such as
preventing the growth of cancer cells. Also, staghorn fern is known for bebtgprag
antioxidant and it is believed to be able to detoxify the body from harmful free radicals. In
Asian culture, staghorn ferns are often used in herbal remedies because they contain anti
inflammatory properties that help treat skin rashes causedldrgiaes or psoriasis. The
staghorn fern also helps cleanse toxins from the blood while at the same time stimulating proper
digestion. In addition, staghorn fern contains a scent that helps improve concentration and
focus, while simultaneously relieving etis and anxiety. It is believed to be an excellent tonic

for helping reduce inflammation throughout the body. This form of staghorn fern use has also
been reported by many medical marijuana patients to help with chronic pain relief since it acts
as a natwal anttinflammatory agent. Pteridophyte populations are directly threatened by
deforestation, land development, and habitat removal for agricultural or infrastructure
operations. Certain species may go extinct locally or even globally as a result asshod |

their native habitats. Pteridophytes are frequently overharvested for the horticulture market, for
use as medicines, or as ornamental plants. Unsustainable harvesting methods have the potential
to threaten rare or endemic species by dwindling nigba@ulations, upsetting the ecological
balance. Pteridophytes have important ecological responsibilities, such as offering shelter and
food for different creatures, which causes ecological disruption. Other plant and animal species
that depend on them mbg harmed by their removal or decline, which can disturb ecosystems.
The entire food chain may be affected by this disruption in cascading ways.
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Nibung Palm, scientifically known @ncosperma tigillariums a species of palm tree that
belongs to theArecaceaefamily. It is native to Southeast Asia and commonly found in
countries such as Malaysia, Indonesia, and Thailand. The palm tree grows in swampy or
marshy areas, typically along riverbanks or in coas@ibns. The nibung palm has a slender

and tall trunk that can reach heights of up to 20 meters (65 feet). The trunk is typically straight
and cylindrical, with a diameter of about-16 centimeters (6 inches). It is covered with dark

brown or blackish firous material, giving it eough and textured appearance.

The leaves of the nibung palm are pinnate, meaning they are arranged in aiteatiedtern.

They can grow up to 3 meters (10 feet) long and are composed of numerous leaflets that are
dark greerand lanceshaped. The leaflets have pointed tips and serrated edges, adding to the
palm's overall aesthetic appeal. Overall, the nibung palm is a remarkable and versatile tree that
thrives in wetland areas, offering practical and cultural benefits toothenunities it inhabits.
Several palm trees were observed along theiw&gst Campusof UNIMAS namely nibung

palm and sagu palm treéictureswere takerfor further discussion. In thsbservationnibung

treeand its structures including the leaves were observVhd.observatiowas able to identify

the tree as a nibung tree due to its monocot with woody trunk and inflorescence from close
observation.

Table 1. Taxanomy ofOncosperma tigillarium
Family Scientific Name Common Name
Arecaceae (Palmae| Oncospermaigillarium Nibung palm

The Oncosperma tigillariunecosystem, also known as the riverine palm bumgpalm, is a

palm tree species in thhgecaceadamily. It is indigenous to Southeast Asia, where it can be
found in coastal areas, mangroves, and riverbanks in Malaysia, Thailand, Indonesia, and the
Philippines. It grows frequently where rivers meet the sea, forming a transitional zone between
terrestial and marine environments. The large root system of the palm serves to stabilize
riverbanks and prevent erosion. It also acts as a natural tidal barrier, shielding coastal areas
from the effects of storms and tsunamis. A wide variety of species usethtimg palm for

habitat and resources. Its dense foliage and big fruit clusters provide protection, nesting
locations, and food for a variety of birds, animals, and insects. Unsustainable harvesting
practices, habitat degradation, and pollution, on therdtand, pose serious risks to tHaunig

palm and its ecology. Conservation efforts and {tergh management practices are critical to
ensuring the longerm health of this critical palm species ane tloastal habitats it supports.
Oncopermdigillarium has a distinct life cycle when compared to other tree. It all began with

the germination of a seed. Because palm seeds are big and have a strong exterior shell, they
require special conditions to sprout. The seeds are then planted in damp solil sinegttiney
moisture to germinate. When selecting seeds to germinate, choose older seeds that are orange
in colour since they germinate faster than green seeds. The older seed will fall into dormancy,
allowing it to withstand conditions that are not favourdblseedling establishment (Bentsink
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and Koornneef, 2008). To thrive, the palm seedling requires a lot of light. The trunk of the
palm tree will thicken and become stronger as it matures. A plethora of leaf sets and a
distinctive branch with numerous smiidiwers will bloom. The reproduction process will take

place in the inflorescence. Palm trees require the wind or other pollinators to reproduce sexually
due to their inability to selpollinate (Csanyi and Tremblay, 2021).

With 97 species (58.43%Qpnccsperma tigillarium'sconservation status represents more than

half of the total species for which the IUCN has not yet conducted an evaluation (R020).

59 species, or 85.51% of the remaining 69 species examined, are Least Concern (LC), three are
Near Threatened (NT), and seven are Threatened.
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Metroxylon sagualso known as sago palm, is a plant commonly grown in the swamps of
Malaysia, Indonesia, and Papua N8winea. These three countries are considered tropical
countries with a high frequency of rain-g#ar long, making it an ideal environment for a sago
palm to inhibit. A sago palm typically reaches td42 meters in height and starts flowering

at aroundLO years before its life cycle ends. Sago palms are the among the top contributors of
starch, namely sago starch and cassava starch. Both are used to obtain sago pearls through
granulation.

A commonly known sago palm from the plantae kingdmiongs to the Palmae family has its
scientific name;Metroxylon saguthat is takenbased on its genus and species has been
described as humankinb s ol dest f o oThip $pacres originAteden tie%aed )
extending from Moluccas of Indonesia tol&uinea (Manthey, 2016). Thriving well in harsh
environments such as the freshwater swampy area, the sago palm able to store staith within
trunk. Sago palm succeeds in wet, lowland tropical climates where it is found at elevations
from sea level to Mmetres (Blombery et al.,1992). As the seeds of sago palm are recalcitrant,
collections are maintained as field gene banks and all work on in vitro culture in Malaysia had
been handed over to the Sarawak Land Development Authority, responsible for kago pa
planting in Sarawak (Flach and Michiel, 1997).

Table 1. Taxonomy ofMetroxylon saguRotth.
Family Scientific Name Common Name
Arecaceae Metroxylon saguRottb Sago palm

Sago palms reproduce by fruiting. The sago palm, as an indivodgahism lives on through

its suckers (shoots that are continuously branching off a stem at or below ground level). Each
stem in a sago palm clump blossoms and produces fruit at the end of its life. The stem will fall
just before or early in its final flogring period particularly when the starch content is at the
highest. The sago palm grows an upright, 75 cm thick, and 10 m tall trunk. Starch accumulates
in the trunk duringits 7015 years6 vegetative phase. At
develops ito a massive, branched flower. Starch reserves are at their maximum just before
flowering and fruiting deplete these reserves. Sago palm dies after fully ripened fruits fall from
the tree.Metroxylon sagus originated in the area extending from Moluccasndonesia to

New Guinea. Since sago palm is a tropical plant that grown in Southeast Asia and Oceania, it
can survive in swampy peat environment. Sago palms can withstand soils that are highly acidic
(low pH) and rich in metals like manganese, alumiramd iron that prevent the growth of
other plant species. It also has the capacity to proliferate in thick clay soils, which prevents
other plant species from growing.

According to Lal (2003), the sago palietroxylon sagus used to stiffens fabric in thextile

sector and is utilised in a variety of food products. In Malaysia, sago is frequently used with
corn, rice, and potatoes for making noodles in addition to make soft drinks, syrups, and
monosodium glutamate. The leaves are best for roof thatcdmmaghandcrafts. Furthermore,

the Health Benefits Times website 2021, states sago palm which includes can help to maintain
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healthy blood pressure since sago has a small amount of potassium. Besides that, it helps in the
creation of bone tissues that strdregt bone mineral density, prevent the onset of osteoporosis
and prevent inflammation throughout the bodiy.1977, a research group for the utilisation

and development of sago palm and sago starch was established within the Tropical Bio
Resources Researadommittee of the Japanese Society for Dr. Isao Nagato. He strongly
believed that the sago palm was the only crop that could solve the anticipated issue of such as
food crises arising from population growth in developing countries and the economic
developnent of the low land area (Keiji Kainuma, 2001). Sago palm has been regarded as the
sole crop capable of providing sustained economic return on Sarawak's peat swamps under
such a traditional production system (Tie and Lim 1977). Sarawak, which export2a/oa

to 40,000 tons of sago products annually to Peninsular Malaysia, Japan, Taiwan, Singapore,
and other nations (Malaysian Agricultural Economics Association, www.econ.upm.edu). As a
versatile crop, sago palm has many commercial uses, such as fib&ustarch extracted from

sago palm can be converted into ethanol through fermentation, which can be used as fuel. Other
than that, sago can be processed into industrial products such as paper, textiles, and adhesives.
In the paper industry, sago palmrél are high in cellulose content, which makes them ideal
raw material for paper production. Overall, sago palm has a wide range of applications. Due to
its significance across numerous industries, it is a highly valued crop in manyfplaetsvorld,

sut as Malaysia.

In conclusion, the purpose tifis observations to analyze and appreciate the fauna of our
ecosystem. This also includelservation ofhe species of intended plant to better understand
how to conserve and protect our biodiversity witdiIMAS East Campus. We can conclude

that we should protect the plant by keeping the soil at a reasonable pH and looseness. We
should also try to keep our environment free of trash and chemicals to ensure the preservation
of the sago palm. Not only it isfour own good, but also for the future generations to come.
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Fieldworkwas conductedin East Campus of UNIMAS (1.4672292. 110.4462077) in
searchof NepenthespeciesThe objectivesof thisobservatiorareto understand thbehavior,
ecology, and evolution dfepenthesnd provide students an opportunity
to experienceealresearclout in natureln addition,studentcanalsodevelop their
sensitivity and appreciation of a wide range of dai#ht environment
Nepentheshorelli Lecomteis the sole surviving genus of the famNgpenthaceaBumort.

The genus has 168cognizedspecies, and the number is growing as new taxa are described
virtually every year (Victoriano, 2021).

Table 1L Taxonomy ofNepentheslata.
Family Scientific Name Common Name
Nepenthaceae Nepenthes alata Pitcher Plant

The correct botanical family name for pitcher plants Nepenthaceae The family
Nepenthaceaencludes several genera of carnivorous plants that possess {likehieaves,
including the genudNepenthesThe scientific name for the speciesnmamonly known as
Nepenthes alatdt is a pitcher plant species native to Southeast Asia, specificallg faithe
Philippines, Borneand Sumatra. The species naataarefers b the winglike structures, or

wings, that are present on the pitchers of this plldepenthesan be found primarily in
Southeast Asia, particularly in countries such as Indonéd#&aysia, Philippines, and
Thailand. They are native to rainforests and other humid habitats in these regidNEVAS,
Nepenthesvere found at roadside ne@aculty of Built Environmentwhere the habitat is
suitable because of lack of nitrogen.

Nepenthesre carnivorous plants that grow in nutripior soils, such as bogs and wetlands.
They have modified leaves that form a holldubelike structure called pitcher filled with a
digestive fluid tha attracts and traps insects. They also produce traditional leaves for
photosynthesis and a root system for anchoring the ptotiagd, 2013) Nepenthess often

lives in low nitrogen environments, but a high nitrogen level in the environmérapEnthes

can lead to enhanced growth, increased prey capture, and altered pitcher morphology, while
also potentially reducing the longevity of individual pitchand increasing competition from
other organisms. However, excessive nitrogen or nutrient overload can be detrimental and
should be carefully regulated to avoid adverse effects on the plants.

Loss of habitat is one of the most major causesNfgpenthegopulations to continue to
decrease. Their native habitats have been destroyed and fragmented as a result of logging,
urbanisation, agricultural development, and deforestation. Due to the loss of their preferred
growing environments, severdepenthespedes have decreased in quantity and distribution.
(Clarke, 2011)Nepenthegan be conserved by the government or by the community itself.
The government can do a protected plant conservative Wegenthesan breed and grow in

a secured habitat and demela rooftop city garden in cities so the growtiNefpenthesnd
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any other endangered plant species can be promoted (ESC, 2022). The community can help
preventingNepenthesextinction by not poaching the plant and destructing their habitat.
Besides thatthe community can also contribute to climate action by using the alternate
transportation to reduce greenhouse effect.

In conclusion, thé&epenthesis a fascinating group of carnivorous plants that have captivated
botanists and nature enthusiasts alikéhWheir unique and intricate pitcher structures, they
have evolved remarkable adaptations to survive in nupeat environmentsStudying
Nepenthedas contributed to our understanding of plant evolution, adaptation, and ecological
interactions. Unfdunately, habitat loss, deforestation, and illegal collection pose significant
threats to manyNepenthesspecies. Conservation efforts, including protected areas and
cultivation programs, are being implemented to safeguard these unique plants.
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Nepenthess a genus of carnivorous plants in the monotypic fai#ypenthaceagopularly

known as the tropical pitcher plant or monkey cups (Mohamad Bukhori et al., 2018). About
150 species make up the genus, including cultivated and natural hybrids (Chin et al., 2014).
Nepenthedeaves have undergone extensive modification to create passive pitfall traps that
differ in size and shape between species (BAUER et al., 28Epenthedas a small but
dispersed geographic range throughout the tropics, with Borneo, Sumatra, Peninsular Malaysia,
Philippines, and New Guinea serving as its primary distribution centres (Adam et al., 1992).
According to Clarke, only ten species épenthesre presently recognized in Peninsular
Malaysia on the basis of morphology. Four of these species are confined to montane habitats,
two are found primarily on low hills and the remainders are lowland species that are common
throughout the Sunda region. Bagkd combinedrnL and ITS data, the lowlaridepenthes

taxa in Peninsular MalaysiaNépenthes ampullarjaNepenthes rafflesiana, Nepenthes
mirabilis andNepenthes gracil)sclustered together to form a clade. On the other hand, the two
Nepenthespecies fond on the low hillslepenthes albomarginatmdNepenthes benstonei

and four highland speciell¢penthes sanguindepenthes macfarlanei, Nepenthes ramispina
andNepenthes alhaformed another clade. The four lowlaN@&penthespecies Nlepenthes
ampullaia, Nepenthes rafflesiana, Nepenthes miralalisl Nepenthes gracilisthat occur in
Peninsular Malaysia are the same species that form the lowland suite in Sumatra. Based on our
research, th&lepentheshat were found in the location Mepenthes gracilis HLTable 10

shows a specific name fblepenthes

Table 1. Taxonomy ofNepenthegracilis.
Family Scientific Name Common Name
Nepenthaceae Nepenthegracilis Pitcher Plant

Nepenthespecies are tropical carnivorous plants, which generally grow in areafedie
soil, such as in kerangas forests, swamp forests, forests oibadicasoils, and iimestone
forests (Adam, 1997Nepentheseeds are usually windispersed, and rdgetravel more than

a few kilometres (Clarke, 1997). Many are plants of hot humid lovwdasais, but the majority
is tropical plants, receiving warm days but cool to cold hungdhts year round. A few are
considered tropical alpine, with cool days anchtsgheaFreezing. MoreoveNepenthegare
usually found and live on acidic soil, infertile and nitroghsiicient soil. Plus, they prefer
slightly acidic soil with a pH between 5.0 and 6.5 (Li, Y. et al., 2018). In addiieg,require

a welkldraining soil mix that is rich in organic mattend moist but not waterloggedhus,
Nepenthedias evolved to suit itself by havimgodified pitchershaped leaves that function as
passive pitfall trapgPetruzzello, M., 2023). Thisarnivorous plants will capture insects and
other prey to supply nutmgs, particularly nitrogen and phosphorus in order to cope with poor
soil conditions. In shortNepenthelants require nutrieqgoor soil, as they obtain their

42



nutrients from predator and prey interaction. Based on our research, we found that the
Nepentles gracilislocatednearFaculty of Built Environmenin East Campus of UNIMAS
Nepenthes graciliss a species of carnivorous pitcher plant belonging to the Nepenthaceae
family, commonly found in Southeast Asia. The taxonomyN&penthesgracilis has
undergone several changes since its initial description in 1835 by the British botanist Francis
Hamilton. CurrentlyNepenthes graciliss commonly recognized as a single species without
any subspecies or varieties. However, some authors feognized two subspecies
Nepenthes graciligar. pallidiflora andNepenthes gracilisar. negrosensiswhich are found

in the Philippines. Additionally, recent molecular studies have suggested\é¢painthes
gracilis may in fact representa complexaof osel y r el ated species.
Nepenthes gracilicommonly known as the slender pitcher plant, is a captivating carnivorous
plant species found in Southeast Asia. It displays a graceful appearance with slender, elongated
leaves that bear vibrant green huegtuwang the eye with their delicate beauty (Bauer et al.,
2004). The plant's pitchers, tinged with reddish tones, are its notable feature, serving as
specialized traps for attracting and consuming insects. With sizes ranging from 10 to 15
centimeters in legth (Meimberg et al., 2001), these pitchers possess a cunning design that
entices unsuspecting insects with enticing nectar, causing them to slip and fall into the fluid
filled chambers where they meet their fate. Thriving in humid environmélggenthes
gracilis is commonly found in damp forested regions, effortlessly blending in while
demonstrating nature's extraordinary diversity and the nsofavolutionary adaptations.

In conclusionNepenthesre a genus of carnivorous plants known for thenicate pitcher

traps and unique adaptations to capture and digest prey. This prey catching plant that works
l' i ke a pitfall trap is natureb6és ingenuity t1l
with their remarkable featureSlepenthesict as eological filters that play an important role

in our ecosystem. Therefore, it should be preserved from extinction by continuous monitoring
and research to protect its natural habitat.
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Situated on the island of Borneo, Sarawak is a tropical paradise that boasts -anspavng
abundance of biodiversity. One of the popular plant that can be found in Sarawak is bamboo.
Bamboo is a rapidly growing plant which belongs to the grassyfamamedPoaceaelt is a
perennial plant that typically grows in tropical and subtropical climates such as Asia, Africa
and America.

Table 1 Taxonomyof Bambusawulgaris.
Family Scientific Name Common Name
Poaceae (Gramineag Bambusawulgaris Goldenbamboo

Bamboo, a versatile and fegtowing plant, encompasses various types up to 1,500 known
species worldwide. Some examples inclB@nbusaand Dendrocalamuslt exhibits unique

physical characteristics such as hollow stems and jointed nbidsgsrically, it has been

utilized for various purposes. In Malaysia, it holds cultural significance. It has been used for
traditional architecture, such as house construction and bridges (Indovance Inc, 2023). Other
than that, one notable applicationtsuse in food packaging. It was traditionally used to create
containers and utensils, such as woven baskets to store and transport food items, showcasing
its practicality and ecdriendly nature.

Bamboo belongs to the group of Gramineae grasses family. It grows ixirepioal, open,
temperate locations in a wallained environment. It can be classified into two types of growth
which are monopodial growth, a single stem and sympodial growthpahing pattern which

i s usual bel ong to Mal aysi a. | t -giowingallns o f am
shooting out of the ground at an astonishing 4 cm/sec (Chen et al., 2022). At this rate, certain
of its species can grow up to 91 cm, abadbtiriches in a single day. The fastgsbwing

bamboo species such Bendrocalamus asperan reach such a rapid height in a matter of
weeks, achieving full maturity in just oftleird of the time it takes most other plant species
(Kinejara, 2023). Itsapid growth is mainly due to these rhizomatic cores because their stalks
do not need to make energy for themselves. Hence, the stalks can grow at a truly rapid rate
driven by the energy of the central core.

Bamboo, with its environmental benefits, is asatile and valuable resource that finds
applications in various domains. As a construction material and furniture choice, it offers
flexibility and strength comparable to steel and concrete. Its earthquake resistance, energy
absorption, and fire toleraneceake it suitable for disastprone areas. In cuisine, it shoots
provide nutrition and promote heart health (Rd, 2021). It also offers durability and convenience,
being in a microwave oven, and even safe co
Malaysian cuisine utilize bamboo for cooking, highlighting its suitability for various cooking
methods. Additionally, it holds a significant place in South Asian art and culture, symbolizing
elegance and versatility throughout the centuries. It is alsoeasdin traditional artworks
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and cultural practices showcase the enduring relevance and rich heritage associated with this
plant.

In conclusion, bamboo stands as a remarkable natural resource that holds immense potential
and benefits for our planet and ihhabitants. Its versatility, strength and sustainability make

it a valuable material with countless applications in various industries. From construction to
furniture, bamboo offers a greener alternative that can help mitigate environmental challenges
and promote economic growth.
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Over 90 years of production of plastics, humanity uses it in various activities in daily life.
People use plastics for electrical, buildings, and packaging. The consumption of plastics
increases day by day due to their high demand. Today, plastic asackabpg can be seen
anywhere. People are literally littering the food packaging which causes it to form a big pile of
garbage. Thus, the usage of plastic must be reduced by substituting plastic with a material that
is stronger and biodegradable. Hencee ohthe best options is banana leaf. It has excellent
material such strong and flexible, and also comes with a waxy coating that provides natural
water resistance, making them ideal for food packaging. In addition to Hsiemdliness, it

also has cuitral significance in many communities. For example, in some Southeast Asian
countries, food is traditionally served on banana leaves to enhance the flavor and aroma of the
food. The use of it as packaging material offers a sustainable and culturallycaignif
alternative to conventional packaging materials and has the potential to reduce the
environmental impact of packaging waste.

Table 1 Taxonomyof Goldfingerbanana
Family Scientific Name Common Name

Musaceae| Musa acuminata x balbisian@®AAB Group) Goldfingerbanang
OFHOA Gol dfing

Banana is a monocotyledon herbaceous plant represented bydmera withinthe family
Musaceae of the ord&ingiberalesln previous studies, specificaly F H0 A Go |l @f i nger
commonly called as Goldfingdranana were derived almost exclusively from two species,
Musa acuminataand Musa balbisianaof the section Musa. These excellent dessert bananas
are resistant to two major diseasBanama disease and Yellow and Black Sigatwhich

limit production of some banana cultivars and kill banana le®8yetcusing on the leaf, the

upper part of the leaf has unfurled and the base is in an open cone shape. Its waxy, flexible, and
glossy leaves appear in gregellowishcolouron the surface. Some of the leaves are smaller,
coming in around 12 to 20 inches wide while others grow up to 6 feet wide. Meanwhile, a
central midrib that runs the length of the banana leaf and two laminas, or leaf halves are found
on either side of the midri As it does not have branching veins, this clearly makes them
vulnerable to tearing easily.

As the world moved on to plastic, Styrofoam, or any form of wrapper for packaging which are
widely used now, the use of banana leaves for packaging is stithneld his was proven when

one of the supermarkets in Bali, Indonesia:(Bintang Supermarket) went viral after switching
from using plastic bags to banana leaves to wrap their vegetables such as eggptdniliesred

and leeks. Agus Sanjaya, Bintang Supmikat Operational Manager said that it is a natural
alternative to plastic bags due to their low price, environmentally friendly features, and
generally available at markets, especially in Bali.
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Banana leaves are tough, clean, and watertight. It is easigssible for the purpose to wrap
several traditional dishes from the past for storage. Undeniably, it is an excellent food saver,
for the fact that their glossy and thick leaves keep moisture in, and are difficult to decay. Also,
it has naturally foldig structure and capacity to retain water. In result, they provide food that

is cooked in them or served on them with a delicately sfkaetur and good scent. Banana
leaves as a packing material offer various benefit.it It is completely sustainableahtbg

the environment due to its water resistance and simple to clean due to their slippery nature.
They are biodegradable and girte because of them may simply be dumped in the garbage

or composted outside with no extra procedures needed. Thelg@reatural as they are ideal

for people who value natural meals. Additionally, it is being also pliable, beautiful, and
healthful. It will not transfer odd chemicals to food, therefore many individuals who are
uncomfortable with plastic may be fine witiem.

Banana leaves that have long been used traditionally as packaging and serving plate is now
successfully implemented and innovated in the current modern society. As the need to reduce
plastic waste becomes more concerning year after year, many hestoessing natural
packaging to replace synthetic ones we usually use like plastic bag and Styrofoam. These
changes also attract people's attention as they are unigue and are aesthetically pleasing, hence
raising awareness and interest in using naturaémads as food packaging. Banana leaves,
being resilient and lontasting while still degradable as compared to plastic, polystyrene and
metals. It makes it an undeniably great example offeendly packaging that does not
excessively fills waste landl§ around the world. Therefore, usage of natural materials like
leaves should be promoted as a big steppingstone towards a green-arehdber future.
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The Sarawak state in Malaysia offers a distinctive environment for studying and learning about
horticultural plants because of its vast biodiversity and various ecosystems. The University of
Malaysia Sarawak (UNIMAS) campus is a site home to variety oft @pecies that have
ornamental purposes. Among therB@ugainvillea spectabilisr the great bougainvillea. This

plant is classified under the four o6clock f
28 other genera and 250 species. In Bougaimdllgenus alone consist of 18 species. This

plant is categorized as horticultural plant which include its uses as ornament.

Table 1. Taxonomy ofBougainvillea spectabilis.
Family Scientific Name Common Name
Nyctaginaceae | Bougainvilleaspectabilis| Great Bougainvillea

Its genus, Bougainvillea, was discovered in Rio de Janeiro by a French naturalist named Dr.
Philibert Commersgnwho was the first to document it. He gave the plant name as
"Bougainville" in honour of Admiral Louig\ntoine de Bougainville, a friend and fellow
traveller who was sailing around the world on a scientific expedition for the French government
aboard theship La Boudeuse. Up until it was changed in the Index Kewensis (The Royal
Botanic Gardens of Kewbés reference work for
spelling remained. It is native to South America, particularly Brazil, but now cultivated and
appreciated worldwide. In 1798, this was the first member of the genus to be identified in
Brazil. Carl Ludwig Willdenow, a German botanist, is credited with making this identification.
Bougainvillea spectabiliexhibit some morphologicatructures. This include leaves which are

heart shaped, with rippling around the margins and thorny, pubescent stems. The flowers are
small and white, but are highlighted by bracts, which are brightly coloured leaves which include
the colour of white, rednauve, purpleed, or orange. This plant is an excellent hot season
plant and has high drought tolerance, making it ideal for warm climatesoresd.

Bougainvillea spectabili®ften uses as ornamental plant. This plant with its wide range of
colour seletion and easily grown in temperate region, normally used by people for their small
gardens, hedge, screening or container planting. This is due to the fact that, many of them prefer
the plant to display double flowers and variegated on one plant fochiusien site decoration.

This plant has been associated with home landscaping and an ideal choice to decorate a
mundane surrounding. Some part of country in Africa even used its dried bracts as confetti to
welcome visitors to their land. This plant is ataotable for gifting occasion such as bouquet,
arrangement and floral gifts during event such as wedding. In facts, this flower symbolize
passion.

In short,Bougainvillea spectabilisold the value asrnamental plant mainly due to its variant

and bridgecolour and manageable by most gardeners due to its resistance toward potential
threat. The uses of the flower also indicate the many uses of plants in people life which could
bring both valuable and neraluable purposes.
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Horticulture's history and evolution are inextricably linked to the history and development of
agriculture. Horticulture, as such, is a component of the tale of humanity's desire to gain
authority over nature. It is well known as the art and science @figgofruits, vegetables,
herbs, nuts and ornamental plants like trees, shrubs, flowering plants and turf. During the
Middle Ages, horticulture was separated from agriculture as a clearly different activity in
Europe. Although both horticulture and agricué share many techniques in ternd of
(weeding, fertilizing and watering.), it varies from agriculture because it has specialized
practices, such as grafting, and conducts on a smaller scale. Fruits, vegetables, medicinal,
aromatic, and ornamental plantse axamples of horticultural crops. These crops provide
important dietary key nutrients, medicines, and aroma, as well as major aesthetic qualities for
humans. This write up will focus solely on the ornamental p\aaticaria heterophylla

Table 1. Taxonomy ofAraucaria heterophylla.
Family Scientific Name Common Name
Araucariaceaq Araucaria heterophyllg Norfolk Island Pine

Araucaria heterophyllais a genus of evergreen coniferous trees in the family Araucariaceae.

It is also known as the Norfolk Island Pine. The tree grows slowly and can reach the height of
50-65 metres, with straight vertical trunks and symmetrical branches. The narrow py@midal
columnar shape of this massive evergreen, which has a single upright trunk and a branching
habit with tiers, ultimately achieving a height as tall as a building.

The tree grows quickly, reaching a height of about 80 feet. It would get taller, betaadtern

United States, lightning usually prevents that from happening. Young trees have lanceolate,
dark green, individual leaves that are 1/2 inches long and first resemble spruce or fir needles.
On twisted branches, mature leaves have a slight twilseto. At the same moment, both leaf
kinds appear on the tree. The trunk is typically dark, twisted, and swollen at the base. Large,
spiky cones weighing 10 to 15 pounds are uncommon in cultivation.

A cheery, holidaythemed, lowmaintenance houseplant tlyatu can enjoy all year long is the
Norfolk Island pine! It's needed during the holiday season. Branch decorations fit perfectly as
a Christmas tree. The NASA list of indoor plants that purify the air in your home includes a
Norfolk Island Pine. Even thoihgt is known as Norfolk Island pine, it is not a pine at all. This
majestic tree is a South Pacific native tropical plant. It grows quite slowly indoors, over the
course of several vyears, yet can reach a height of at least 6 feet.
Prior to modernizatiorhorticulture was heavily influenced by myth, superstition, folklore, and
religion. Early gardens all around the world displayed this relationship, which certain cultures
still do today.
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Sarawak is renowned for its rich biodiversity and diverse ecosystems, providing a unique
setting for exploring medical plants. An abundance of plant species withipbteatapeutic
properties can be found within the vibrant campus of the University of Malaysia Sarawak
(UNIMAS). One of them isCymbopogon citraruglso known as lemongrass. It is 1 of
approximately 55 other species in the Poaceae family of graSgesgogon citratusis

since it has anti
body cope with cold, fever, and flu symptoms. As an antipyretic, it contains certain chemical
components that increase sweating, which bramsn fevers while also flushing out toxins
from the body. In Malaysia, lemongrass is also frequently used to treat stomach aches,
flatulence, headaches, rheumatism, and urinary issues.

known as #dnfever

grasso

Table 1. Taxonomy ofCymbopogon citratus

Family

Scientific Name

Common Name

Poaceae

Cymbopogon citratus Serai

Lemongrass is one of the perennial grass in the family Pogceaa. This is because of its
fragrant leaves and stalks which are commonly used as flavouring. The grass has multiple stiff
stems, narrow, bladkke leaves that droop towards the tips, and it grows in thick clumps. The
leaves are blugreen in colour ahbecome crimson in the autumn. When they are injured, they
release a potent lemon scent. The mode of nutrition for lemongrass is autotrophic. When
cultivated in the tropics, lemongrass develops substantial compound flowers on spikes, but it
rarely bloomswhen grown in more northern latitudes. Although lemongrass can grow to a
height of 1.8m (6 ft) and will continue to grow for years, its normal useful life is 4 years.
Flowers could grow but they are very rare. The panicle will be close to a foot to tanige
greyish in colour, and prone to drooping if flowers are present. Its oil gives off a distinctive
lemonscented aroma that makes it stand out from other grasses and gives rise to its name.
Research suggests lemongrass has antioxidant activity, toghbae radicals and reducing

oxidative stress. It displays amtiflammatory properties, potentially reducing inflammation.

bact

Lemongrass also exhibits antimicrobial activity against bacteria and fungi. It aids digestive

health, providing relief from stonsh discomfort and aiding digestion. It possesses potential

analgesic properties, offering relief from muscle pain, joint pain, and arthritis. It may support

respiratory health, acting as an expectorant and alleviating coughs, colds, and congestion.
Lemongess can be used as a natural remedy in various ways. One common method is by
preparing lemongrass tea. To make the tea, chop two stalks of fresh lemongrass and add them

to a pot of boiling water. Next, allow the mixture to simmer for about 10 minutes, Stinaim
and consume the tea while it is still warm. Lemongrass tea can help to boost oral health,

lowering cholesterol and relieving bloating. Moreover, lemongrass also can be used as essential

oil that be utilized either topically or in aromatherapy. Eapical use, lemongrass oil is
extracted through the
analgesic, antidepressant, antimicrobial, antipyretic, antiseptic, astringent and bactericidal

properties. It is a known remedy for sale and joint pains, for healing wounds, for lowering

process of

steam
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depression and for limiting the microbial or bacterial growth in your body. In aromatherapy,
add a few drops of lemongrass essential oil to a diffuser or inhale it directly from the bottle. It
can hep relieve stress, anxiety, and depression.

In conclusion, the research @ymbopogon citruas highlighted its immense potential as a
versatile and beneficial plant. Through its rich phytochemical composition and diverse
medicinal properties, it has emerged as a valuable resource in various industries, including
medicine, agriculture, and costies. The quality of its compounds making it as a promising
candidate for the development of novel drugs and natural remedies.
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Mimosa pudicavhich comes from the Fabaceae family is known as shame plant. It is a unique
plant that closes its leaves when touched, responds to action and other stimulation. It is tropical
America local plant and is seen almost all through the tropical and subtropicafpgads.

Mimosa pudicashows distinguishable characteristics like growing as short bushy plant with
slender wiry stems. It grows from 30 to 60 centimeters. The delicate feathery leaves are
alternately arranged along the stem. Each leaf has leafletsy givernlike figure. It has pale

pink or purple small, globehaped flowers that emerge from the leaf axils in small clusters and
give charm to the plantés appearance. 't con
mechanisms by activating anecal defense compounds such as flavonoids. After pollination,
the flowers give way to small bedike seed pods containing several seeds. With the presence
of amino acidsMimosa pudicaan grow and develop well.

Table 1 Taxonomy ofMimosapudica
Family Scientific Name Common Name
Fabaceae Mimosa pudica Shameplant

Mimosa pudicas suitable to study the defense response that occurs in a short time. The plants
fold their leaves inward when touched, reducing the surface area exposed for protection. This
is due to an efflux of potassium within the leaf, which leads to loss of tprgesure, which

closes the leaves and droop. However, closed leaves do not photosynthesize effectively since
they use energy and reduce the plantds capab
become a houseplant for red spider mites, mealylargs mimosa webworm, using webs to

wrap the leaflets, avoiding closing. Webbed leaves become brown fossilized remnants after an
attack. Ovetwatering causes lower leaves to turn yellow and drop off. Lastly, too little light,
standing water, and extremdbtw heat cause collapsed stem and plant death.

Mimosa pudicas used for medicine in different cultures despite the lack of scientific study on

its potential usage which are widely used as traditional medicines in treating various diseases.
For example, th stems are used to treat skin conditions such as wounds, burns, and fungal
infections due to their antimicrobial and amilammatory properties. Also, it is used to
alleviate joint pain, especially for rheumatoid arthritis. The leaves are used tdigestive
disorders such as diarrhoea, dysentery, and stomach ulcers. In Mexico, a study was conducted
on the aqueous extracts from leaves at different concentrations which can reduce depression.
Besides, a study found that the roots can heal wounds hpgrtixe methanolic and total
aqueous extracts in simple ointment base British Pharmacopoeia, used as a natural pain reliever
due to its analgesic propertids. conclusionMimosa pudicehas been used for ages for its
medicinal properties. While scientific research on its specific benefits is limited, it holds
potential in several areas. It aids in wound healing, thanks to its antimicrobial and anti
inflammatory properties and exhibitstexxidant activity, which reduces oxidative stress and
protects cells from damage. While it shows promise in these areas, further research is needed
to fully understand its benefits and establish its safetefficacy.

60



References:

1.

Adurosakin, O.E., lwda, E.J., Otike, J.O., Dike, E.D., Uche, M.E., Owanta, J.I., Ugbogu,
O.C., Chinedu, S.N. and Ugbogu, E.A. (2023). Ethnomedicinal uses, phytochemistry,
pharmacological activities and toxicological effects of Mimosa pudiareview.
Pharmacological Research- Modern Chinese Medicine, 7, p.100241.
doi:https://doi.org/10.1016/j.prmcm.2023.100241.

Allen (1969) Allen RD. Mechanism of the seismonastic reaction in Mimosa pudica. Plant
Physiology. 1969; 44:1101107.

Bharati, B.Z., SR Chaudhari and Manisha, T.S. (2014) Research Journal of
Pharmaceutical, Biological and Chemical Sciences. RIPBCS. Accessed: April 18, 2023.
Available at:https://www.rjpbcscom/pdf/2014 5(6)/%5B111%5D.pdf

Cahill Jr et al. (2012) Cahill Jr JF, Bao T, Maloney M, Kolenosky C. Mechanical leaf
damage causes localized, but not systemic, changes in leaf movement behaviour of the
sensitive plant, Mimosa pudica (Fabaceae) L. Bota0$2; 91:4847.

Gupta, R., Ahmad, H., Sehgal, S. and Mishra, A. (2012). Mimosa pudica L. (Laajvanti):
An overview. Pharmacognosy Reviews, [online] 6(12), p.115.
doi:https://doi.org/10.4103/0978347.99945.

Prajapati ND, Purohit SS, Sharma AK, Kumar T. dmplete Source Book. Jodhpur:
Agrobios India; 2003. A Handbook of Medicinal Plants; p. 271.

. Serpell, E., & Chave€ampos, J. (2022). Memory and habituation to harmful and non

harmful stimuli in a field population of the sensitive plant, Mimosa pudicandboif
Tropical Ecology, 38(2), 898. doi:10.1017/S0266467421000559

Mimosa | plant | Britannica. (2020). In: Encyclopaedia Britannica. [online] Available at:
https://www.britannica.com/plant/mimasa

61


https://www.rjpbcs.com/pdf/2014_5(6)/%5B111%5D.pdf
https://www.britannica.com/plant/mimosa

62



