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Preface

The magazine of the Department of Botany, Narasinha Dutt College, is
intended to bring out the hidden literary and creative talents in the
students and also to inculcate leadership skills among them. This is a
platform, where the young minds share their knowledge and creative
thoughts, especially during the pandemic situation throughout the
world.
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Scoville Heat Unit Examples
B 0 Most lw anforcemeant grade peppsr spray. Caroling Reapsr
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QLGOI e bonnst chill, Habansro chill, Gugana Wir Wirl
B SR GVl arars spe chill or Thal chill pspper. Matagustts pspper
LSS S Guntur chilll, Cayenns papper
25,000 serranc pepper. iisppo pepper
2,500-10,000  .Jaizpsno papper, Espsistts pappsr
1,000=2,500

Anahsim peppsr. Poblane pepper
100-1,000 | Banana pepper. Gubansiie

0-100 Ball p=pper, Fimanto
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Pepper stand at Central Market in Houston Texas,
showings its peppers ranked on the Scoville scale

© Wﬁ’f *Iﬁéi-q' SRGE AT T = Carolina Reaper (22,00,000 SHU) I af6 TSaREE 100




Red (ripe) and green ghost pepper fruits

Hybrid Capsicum chinense x
parentage Capsicum frutescens
Origin India
e North-East (especially in
Manipur)
Heat I 2 FF Exceptionally hot

Scoville scale 1,041,427 SHU
Source: https://en.wikipedia.org/wiki/Ghost_pepper|
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Jjigae (T #T=™ tofd), Scotch Bonnet A tofd SURFTE Jerk chicken.... aNd SE] @S
I FEEAE

YT W T FE ST A FE (@I S A, TR AW IOG| FIRA @ capsaicinoids
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3 AEAPRYEF| NERE A8 T[AF T, A KEGTATel e e ans 15 &6 s, oF T
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YEE =0T %1 SGE CF (pepper spray) SHIHREAS IS JIIRE FAT IF| Chilli (TFS 97
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A Chronicle of A.J.C, Bose Indian Botanic Garden, Howrah
Kaushik Das (Semester I11)

The name of Acharya Jagadish
Chandra Bose Indian Botanic Garden is
well known to us. It is also known as
Botanic Garden or B. Garden among the
common people. This garden was
established in 1787 and then it was called
“Company Bagan”. After the Indian
Rebellion in 1857, the responsibility of the
maintenance of the Bagan was undertaken
by Queen Victoria who rechristened the
name of botanic garden from “Company
Bagan” to “The Royal Botanic Garden”,
Calcutta. This garden is situated near the
Shibpur of Howrah district, on the west
bank of the river Hooghly. Presently, the
total area of the garden is 270 acres. This
garden is famous for “The Great Banyan
Tree” (Ficus benghalensis L.) that is older
than the garden itself. It is more than 260
years old and has more than 2800 prop roots
and also covers an area of 1.50 hectares. Its
canopy is all about 450 meters giving an
appearance of a miniature forests.

Acharya Jagadish Chandra Bose
Indian Botanic Garden was founded by
Lieutenant Colonel Robert Kyd under East
India Company in 1787. He was the
Secretary of the military board at Fort
William. The company appointed him for
the post of the honorary Superintendent of
the garden. Robert Kyd was also a
horticulturist. He collected a large number
of exotic plants in his garden at Shalimar.

~_He also gathered some plants like
| 4 ‘\

‘Nfﬁ eg’, ‘Cloves’ and ‘Pepper vine’. But
climate of Bengal was found unsuitable

well as fruits of Europe was also planted in
this garden. But his experiment was
unsuccessful again. He also experimented
with cultivating teak tree for its wood which
was invaluable for ship-building at that
time. After a long time of 35 years, it was
found that the teak tree grew well on the
alluvial soil. But its stem became hollow
near the base so it was useless. Lieutenant
Colonel Robert Kyd died on 26" may in
1793. That time he wished to be buried
under his favourite Avocado Pear tree in his
garden, but his family ignored his last
wishes.

There was a great contribution of
the “Father of Indian Botany” William
Roxburgh who was the Superintendent of
the Botanic Garden, to make it a great
institution of Botany. He draws up a
systematic account of the plants of the
India. Until 1872, “Flora indica” was the
only book written by Roxburgh used in
India to gather the knowledge about Indian
plants. He also brought high quality timber
yielding tree Mahogany from West Indies
and planted it in the Botanic Garden. The
present day “Central National Herbarium”
was also another contribution of him in the
history of Indian Botany. He established the
Herbarium in the ground floor of his
residence at Botanic Garden in 1795.

The total area of Royal Botanic
Garden was about 313 acres. In 1817,
Nathaniel Wallich, an efficient and
energetic botanist, was appointed as the
Superintendent of the garden. He was the
long serving superintendent in the history
of Indian Botanic Garden and held office
until 1846. That time Lord Bishop of



Calcutta Dr. Middleton wanted to open an
Anglican Educational Institute. Then N.
Wallich gave him 40 acres area of the
eastern side of the Garden to establish a
college. This College was called Bishop
College. Now this college has been turned
into erstwhile Bengal Engineering College
or Indian Institute of Engineering Science
and Technology (IIEST), Shibpur. In 1836,
about 2 acres area were allotted to the
agriculture and horticultural society of
India which was founded by Rev. Dr.
William Carey, who was its first president.
In 1864, a great Cyclone occurred at
Kolkata, accompanied with storm wave
from the River Hooghly. As a result, the
greater part of the garden flooded under
water and in some places water level raised
nearly 8 feet and carried 2 ships into the
garden with great violence. Three years
later a very destructive cyclone occurred in
which over 750 of the surviving trees were
blown down.

Dr. George King was a British
Surgeon, who was appointed as
Superintendent of the Royal Botanic
Garden, Calcutta in 1871. He became the
first Director of the Botanical Survey of
India from 1890. Under the maintenance of
Dr. George King, the ground was laid out
for landscape effect and the garden was also
divided into twenty-five separate sections,
each containing specialized plants for
growing. In 1873, he brought six plants of
Para Rubber tree (Hevea brasillensis
Mull.Arg.) given to him by Sir Joseph
Dalton Hooker from the Royal Botanic
Garden Kew (England). In 1882, a new

double-storied herbarium building was
constructed adjacent to the Roxburgh house
and the specimen that was kept at
Roxburgh’s house were transferred to th
new building in 1883.

Many renowned botanists headed
the garden like W. Griffith, Voigt, T.
Anderson, C.B. Clarke, A.T. Gage, D.
Chatterjee and many others. The herbarium «
of the garden contains good number of \
collections which includes more than 1000 > .
type material of Indian species of flowering
plants. Lieutenant Colonel David Prain
succeeded Sir. George king who after 26
years of meritorious service retired in 1897.
Sir David Prain sketched out a geographical
plan of garden division with slight
modifications, continued to be carried on by
his successors.

Lieutenant Colonel A. T. Gage was
succeeded by Sir David Prain as
Superintendent of the garden in 1906. Mr.
C.P. Calder succeeded Col. A. T. Gage in
1923. During Mr. Calder’s absence on
leave from India then Dr. J. M. Cowan
acted as Superintendent from 12 July 26 to
20" November, 1927. In 1937, K. P.
Biswas, the first Indian joined as the
Superintendent of the Royal Botanic
Garden and remained until 1955. After
Independence from the British rule, India
became a free Nation. Royal Botanic
Garden was renamed as “Indian Botanic
Garden”. The present name Acharya
Jagadish Chandra Bose Indian Botanic
Garden came into existence from 24" June,
2009.
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Indoor plants

Sayak Sengupta (Semester 11I)

A houseplant or Indoor plant is a plant that is grown indoors in places such as residences
and offices, namely for decorative purposes, but studies have also shown them to have positiv
psychological effects. They also help with indoor air purification, since some species, and the soil-
dwelling microbes associated with them, reduce indoor air pollution by absorbing volatile organic
compounds including benzene, formaldehyde, and trichloroethylene. While generally toxic to
humans, such pollutants are absorbed by the plant and its soil-dwelling microbes without harm.

Common houseplants are usually tropical or semi-tropical epiphytes, succulents or cacti.
House plants need the correct moisture, light levels, soil mixture, temperature, and humidity. Without
these conditions most houseplants can die easily. As well, houseplants need the proper fertilizer and
correct-sized pots.

There are some attractive indoor plants which can be easily grown at our homes are
given below: -

Areca palm (Dypsis lutescens): -

Generally, grow up to 2-3 metres in height. It is one of the
easiest to grow. Use a sturdy pot as these plants can grow big and heavy.
Choose containers with drain holes as the plant is prone to rot from
waterlogged soil. It needs filtered or indirect light. Water is required
sufficiently on daily basis but water amount should be reduced in winter as
the water loss is reduced in this season. Check for spider mites and
mealybug infections on the stem and foliage regularly.

Money plant (Epipremnum aureum): -

The money plant is an evergreen vine that is super easy to
grow as it can withstand the sudden changes of weather and grow in low
light too. This plant can be grown in any container. It can be hung up or
kept high on stands. Grows best in indirect sunlight. If soil is medium, watering or spraying once or
twice in a week will do. Yellow or brown leaves indicate poor soil conditions. Spray with a little
liquid nitrate if the plant looks dull.

Peace lily plant (Spathiphyllum wallisii): -

It is not from the Lily (Liliaceae) family but from the
Arecaceae family. It cleanses the air by removing pollutants like acetone,
benzene and alcohols. The ideal pot would be about 25 centimetres in
diameter. It must have drain holes to prevent rotting of the roots. This plant ~
does well in shady and non-sunlight areas. It is enough to water it every 2-3
days in summer and 4-5 days in winter.

plant (Dracaena trifasciata): -

Evergreen flowering plant with strong and long pointed leaves.
ices oxygen at night, making it a great species to keep it in bedrooms.




It requires a free-draining pot and should go for a big and strong container that remains stable when
the leaves grow big. Best grown in low light areas. It is enough to water twice a week.

Aloe (Aloe vera): -

Known widely for its many healings and health-giving abilities,
this succulent has been used for ages in medicines, beauty products and health
drinks. It can be grown in a small to medium sized pots. Re-pot when roots
get crowded. It needs sandy soil to thrive. Water it when looks dry. If leaves
turn brown replace the plant to a relatively shady area.

Boston fern (Nephrolepis exaltata): -

It is also called ‘Sword’ or ‘ladder fern’, was popular with victorian
gardeners as it is today. It is very much effective for removing air pollutants. It
requires the morning sun for best result. Try to Hang them on basket or pot and
sit them on shelves so their long, drooping fronds can hang down.

Bird’s nest Fern (Asplenium nidus): -

It is an easy-care fern. Its strappy, leathery fronds emerge coiled up
from the Centre of the plant. As they unfurl, they create a vase-like or bird’s nest
shape. Generally, the height is up to 6-7 feet in a greenhouse or outdoors, but it
stays around 1-2 feet tall when grown inside. It can tolerate less humidity than
most ferns.

Button fern (Pellaea rotundifolia): -

It is another easy-to-grow beauty. Native to New Zealand, it adapts
well to average home conditions. It takes its name from the small, round “buttons”
or leaflets on its slender stems. It grows just 12-18 inches tall. Give it moderate to
high humidity.

Ribbon fern (Pteris cretica): -

It has silvery stripes on its fronds. These ferns grow about 2 feet
tall and wide and are pretty in pots or hanging baskets. While they like daytime
temperatures that range from 68° to 72° F, they prefer a drop to around 50° to
3 at night.

ure consulted:

5, https://plantdecors.com/blogs/easy-to-grow-indoor-plants-in-india
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Location

Sayan Panja (Semester I11)

If anyone or any foreigner ask you
“where do you live?”, then what is your
answer?? You may tell them about your address
or the country, state, city (where you live).
Everybody knows his/her own location in earth.
But does anyone know the location of earth in
our galaxy or universe????
Let’s know some surprised facts about our
universe. At first, we should know we live in
the Milky Way galaxy.
DO YOU KNOW THE DIFFERENCE
BETWEEN GALAXY AND UNIVERSE?
Galaxies come is many sizes. The Milky Way
is big but some galaxies, like ANDROMEDA

OUR GALAXY 1S 13.51 BILLION YEARS OLD

Some known galaxies name mentioned below:

1) ANDROMEDA GALAXY

2) ELIPTICAL GALAXY

3) MILKY WAY GALAXY

4) LARGE MARGELLANIC GALAXY
5) TRIANGULUM GALAXY

The largest galaxy —“1C1101”

.............................................................................................................................................................

GALAXY (neighbour) are much larger. The
universe is all of the galaxies —billions of them.
The term” milky way “, a term which emerged
in classical antiquity to describe the band of
light in the night sky, has since gone on to
become the name for our galaxy. Like many
others in the known universe, the Milky Way is
a barred, spiral galaxy that is part of the local
group-a collection of 54 galaxies.

Earth is the third planet from the sun at a

distance of about 93 million miles (150.2
million km) that is “1 AU”.

6) SOMBRERO GALAXY
7) SMALL MAGELLANIC GALAXY
8) PINWHEEL GALAXY

9) SEYFERT GALAXY
10) WHIRLPULL GALAXY

The largest known star in the universe is “UY SCUTI” with a radius around 1700 time larger than sun

and 5219 light years far from our earth.

Some other known star names is given below:

% “VY CANIS MAJORIS “(4892 light years)
% “R136al” (163000 light years)

+« “STEPHENSON 2-18” (19570 light years)
« “WHO G64” (163100 light years)




This is EARTH.
This is where you LIVE.

And this is Earth as seen from Mars. Earth
is just a tiny dot in the Martian skies.

Sun

And this is Earth as seen from Voyager 1

And this is how tiny the Sun is as
when it was 6 billion km away.

compared to the largest known
star UY Scuti.

—
Galary

IC 1101

And this is our home galaxy compared And this is our home galaxy. AllL the
to IC 1101- the Largest known galaxy stars that we see in the sky only
about & million Light years wide! belong to this yellow circle.

Literature Consulted:

o https://en.m.wikipedia.org/wiki/Milky Way

e https://api.nationalgeographic.com/distribution/public/amp/science/article/galaxies

| - /ﬂ\o\ https://theplanets.org/types-of-galaxies/
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Medicinal Importance of Mangrove Plants
Ankush Adak (Semester I11)

In recent years, research on medicinal
plants has attracted a lot of attention due to their
importance and possibility for treatment of
human diseases. Mangroves are unique group
of vascular plants that occur in saline coastal
habitats and are known to tolerate extreme
environmental conditions, including bacterial,
fungal, and viral diseases. The rise of antibiotic-
resistant microorganisms is one of the severe
problems in healthcare systems of the world,
and infectious diseases are the second most
serious cause of death worldwide. Therefore,
new drugs have to be found in order to combat
such diseases and it is essential to find new
compounds that have antimicrobial properties.
Medicinal-plant extracts, known to produce
certain bioactive molecules which react with
other organisms in the environment, are known
to be less toxic to humans and are
environmentally friendly due to the less
pollutant  released  during  production.
Antimicrobial properties of medicinal plants
are being increasingly reported worldwide.
Mangroves are biochemically unique and
produce a wide array of novel natural products
and are considered a rich source of steroids,
triterpenes, saponins, flavonoids, alkaloids, and
tannins. Extracts from the leaves, stems, barks,
and roots of mangrove species have shown
positive results for antioxidants activity tests.
Effects on mangrove extracts on some

microorganisms, including Shigella sp.,
Staphylococcus sp., and Pseudomonas sp. have
been reported in some studies in the area of
pharmacology.

e Bioactive from

mangroves:

compounds

Mangroves are the richest source of
phytochemicals, important chemical
compounds present in mangroves are
carbohydrates, alcohols, amino acids, different
types of fatty acids, lipids, phenolic
compounds,  steroids, glycosides  and
triterpenes. Mangrove vegetation are a affluent
source of steroids, saponins, flavonoids,
alkaloids and tannins. The additional newer
components like gums, glues to alkaloids,
saponins and other phytochemicals are also
reported to present in mangroves. Products like
amino acids, carbohydrates and proteins are
primary metabolism and are essential for the
maintenance of life processes, while others like
alkaloids, phenolics, steroids, terpenoids, are
substance of secondary metabolism and have
toxicological, pharmacological and ecological
importance. Several mangroves found in
tropical and sub-tropical regions, their general
chemical constituents, in vitro bioactivity are
given in Table.

Table: General Chemical composition of mangrove plants

Mangroves

General Chemical composition

Acanthus ilicifolius

Benzoxazoline, long chain alcohols, triterpenes, steroids, triterpenoid
saponinsalkaloid, acanthicifolin

_| Aegiceras corniculatum
o -

Benzoquinones, carotenoids, tannins, coumarins, flavonoids, minerals;
polyphenols, proteins, sugars, saponins, triterpenes

Terpenoids, steroids naphthalene derivatives, flavones, glucosides

Phorbol ester, flavanone, glycoside, lignin, pentosan, a-cellulose saponin,




e Anti-diabetic mangroves:

Excoecaria agallocha

Traditionally it is used as uterotonic,
in the treatment of epilepsy, conjunctivitis,
dermatitis, hematuria, leprosy, toothache.
Phytochemical screening shows the presence of
phorbol ester,  flavanone, glycoside,
dichloromethane, lignin, pentosan, o cellulose
saponin, tannins, phenols, volatile oils.
Pharmacological investigation of the various
extracts of the plant shows antibacterial,
antioxidant, anti-diabetic, antibacterial,
antinociceptive effects .it is also reported it has
some impact on the treatment of mosquito
borne diseases and pandemic diseases.

Rhizophora apiculata

Viviparous seeds are edible. Wood is a
source of tannin and used as a substitute for
petroleum coke. Tannin from bark is used as

mosquito repellent. It is also used as astringent,
for the treatment of diarrhoea, nausea and
vomiting, antiseptic, antihemorrhagic, cure for
typhoid fever and also for the treatment of y
diabetics the phyto chemical screening shows{
the presence triterpenes, steroids, and a novel
triterpenoid ester.

e Medicinal uses of mangroves:

Acanthus ilicifolius are wused in
Ayurveda, the plant is known as Sahachara.
According to Nadkarni the drug is astringent
and makes a good nervine tonic, expectorant,
and stimulant. The root is expectorant, and is
used in coughs and asthma. The root, boiled in
milk, is largely used in leucorrhoea and general
debility. The Siamese and Indo-Chinese
consider the roots to be cordial and attenuant,
and useful in paralysis and asthma. The tender
shoots and leaves are used in India for bite. In
Goa, the leaves, which abound in mucilage, are
used as an emollient fomentation in rheumatism
and neuralgia.

Table: Medicinal uses of mangroves and halophytes

Medicinal uses
To treat paralysis, asthma, diuretic, dyspepsia, hepatitis, leprosy,
rheumatic pains. analgesic, anti-inflammatory, leishmanicidal
Cure for asthma, diabetes, rheumatism, fish poison
Cure for skin diseases
Aphrodisiac, diuretic, hepatitis and leprosy.
Eye diseases
Antitumor.
Hepatitis and ulcers
Antifertility, asthma, diabetes and snake bite
Angina, boils and fungal infections, antiseptic, diarrhoea, dysentery,
elephantiasis, fever, malaria, leprosy, minor bruises, plaster for fractured
bones and tuberculosis.
Elephantiasis, febrifuge, haematoma, hepatitis and ulcers

Mangrove plant names
Acanthus ilicifolius

Aegiceras corniculatum
Avicennia marina
Avicennia officinalis
Bruguiera gymnorhiza
Bruguiera parviflora
Ceriops decandra
Lumnitzera racemosa
Rhizophora mangle

Rhizophora mucronata

Salicornia brachiate Hepatitis
Sesuvium portulacastrum Hepatitis
Sueda maritima Hepatitis
Sueda monoica Hepatitis

hypertension, ischemia/reperfusion injury,
diabetes mellitus, neurodegenerative diseases,
rheumatoid arthritis, and aging. Endophytic
colonization of Trichoderma was initiate to be
elevated in mangrove leaves of Aegiceras
corniculatum than the other mangroves of
Andaman and Nicobar Islands and was

e Antioxidant activity:

" Antioxidants are frequently originated
in_therapeutic plants, vegetables, and fruits.
_Antioxidants have been consider capable agents

y -~ Wfo% anticipation and treatment of reactive
A species correlated diseases such as
—cardiovascular disease, atherosclerosis,




demonstrated to be with probable for
antioxidant activity.

e Anticancer activity:

Phytochemical appraisal of the leaves
concentrates of Heritierafomes announced the
presence of saponins, diminishing sugars,
alkaloids, glycosides, flavonoids, tannins,
steroids, and gumsl4. What's more,
proanthocyanidins (bioactive mixes, present in
different  restorative  plants  including
Heritierafomes) supposedly have antiviral,
antibacterial, protein hindering, cell
reinforcement, and anticarcinogen properties.
Numerous other mangrove species have been
reported with anticancer potential. Antitumor
activity  of  3-chlorodeoxylapachol, a
naphthoquinone obtain beginning Avicennia
germinans has been demonstrated.

e Conclusion:

Mangrove ecosystems present an
exclusive and expensive assortment of
resources, services and to confident extent
products, but they have always been an
undervalued resource. The pharmacological
impending of the oceanic habitats of Indian
coastline as well as mangrove forests still
remains mostly un explored. Marine natural
product bioprospecting has yield a amount of
medicine in recent years. Endophtyic microbes
are also now being predictable as a new and
defectively explored source of bioactive
compounds. This review shows that many
endophytes inhabiting the dissimilar mangrove

recent bioactive metabolites. Traditionally the

mangroves are used as firewood and charcoal
and moreover used for manufacture of
dwellings, furniture, boats and fishing gear andg
production of tannins for dying and leather
production, solitary few species are used
traditionally for therapeutic diseases. It is
reported that various of the species originate in
world has anti-diabetic activity, synthetic anti-
diabetic agents had several disagreeable
elevation effects therefore the screening and the
development of newer and safer anti-diabetic
representative commencing mangroves have
immense scope in the natural products explore.
These plants require instantaneous
consideration for carrying out detailed chemical
and pharmacological evaluations.  Such
investigations can lead to the finding of
narrative bioactive compounds to facilitate
determination assist to consider the efficiency
of herbal remedies.

Literature consulted:

e www.researchgate.net

e https://www.researchgate.net/publicati
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e Alvin A, Miller KI, Neilan BA.
Exploring the potential of endophytes
from medicinal plants as sources of
antimycobacterial compounds.
Microbiol Res (2014); 169:483-95.

¢ Vinoth R, Kumaravel S, Ranganathan
R, Therapeutic and Traditional Uses of
Mangrove Plants, Journal of Drug
Delivery and Therapeutics. 2019; 9(4-
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Evolution & Aquatic Adaptation of Whales

Preetam Banerjee (Semester I11)

Whales are amongst the most
enigmatic and fascinating of all creatures. They
are huge, but elusive and difficult to see which
adds to their mystery and fascination. They are
highly intelligent animals with an elaborate
social life, no possessions and the complete
freedom of movement in three dimensions. Is it
any wonder that they are such popular and
fascinating animals?

Whales are mammals as are humans,
dogs, cats, elephants and anguantibos amongst
others. This means that they are not fish. They
give birth to live young that stay with the
mother for over a year and feed on milk
produced by the mother. Whales are warm
blooded and have a skeleton similar to our own.

Although whales are expert swimmers
these marine mammals once walked on four
legs. Their land-dwelling ancestors lived about
50 million years ago. Pakicetus, a goat-sized,
four-legged creature that scientists recognise as
one of the first cetaceans. Pakicetus looked
nothing like a whale, but it would have felt at
home in the water. It lived on land, on the edge
of lakes and riverbanks.

One species of these relatives was
called Ambulocetus. It lived in or near estuaries
about 50 to 48 million years ago.
Like Pakicetus, it spent time both in and out of
water, but its large feet looked more like
flippers than its ancestor's longer legs. It also
used its tail for swimming. Further along this
evolutionary journey Scientists find Dorudon,
which lived 40 to 33 million years ago. This
five-metre-long animal had proper flippers and
/ﬂmd legs. It lived entirely in the water and

>a good swimmer. It also gave birth to its
young underwater. Within 10 million years,
e age of Pakicetus to Dorudon,
had completely adapted to life in the

water. That sounds like a long time, but in
evolutionary terms this is considerably fast.

The descendants of Dorudon went on
to evolve into modern whales. About 34 million
years ago, a group of whales began to develop
a new way of eating. They had flatter skulls and
feeding filters in their mouths called baleens.
So these are called baleen whales, which
include blue whales and humpback whales.
Others whales keep their teeth - this group
includes dolphins, porpoises, orcas and sperm
whales.

Body structure of whale is streamlined
and their skin is very smooth. Hairs and glands
are almost absent on skin. Thick fatty layer
called Blubber present beneath their skin
which keep them warm in lower temperature.

The most noticeable adaptation of
whales’ life in the water is their locomotive
system. Because whales descended from
mammals that moved their limbs in a vertical
plane rather than in a horizontal plane, they use
vertical strokes when they swim. Whales
evolved from four-legged terrestrial animals,
for which limbs played a primary role in
movements, into virtually limbless aquatic
creatures living in an environment where the
back muscles are more important. Forelimbs
are still present but are reduced to finlike
flippers having shortened arm bones (Humerus)
and no individual fingers. The hind limbs are
lost entirely. Tail positioned horizontally to
achieve a powerful up and down propulsion.
Like fish, almost all whales possess a dorsal fin.

Normally, Whales breathe while
moving through the water and spend only a
short time at the surface, where they exhale in
an explosive ventilation called a blow. Whales
use their blow holes to take oxygen from the



https://www.merriam-webster.com/dictionary/adaptation

.............................................................................................................................................................

water that they live in. Blow holes are located
at the top of the whale's head and act as a
passageway to the trachea which passes through
the air passage and fills the lungs in order to
make it easier for a whale to breath. The hot air
from the whale it’s been mixed with the cold air
of the ocean and it creates water droplets which
gives the impression that the whale blows water
instead of air since they can only breathe at the
surface, whales have to develop conscious or
voluntary breathing. That means they choose
when to take a breath. This is important because
whales can't breathe underwater. So they
surface every few minutes to blow out a mixture
of water and air and take in a breath of fresh air.

Whales, like all mammals, have a four-
chambered heart with paired ventricles and
auricles. The pattern of circulation is similar to
that of other mammals, with the exception of a
series of well-developed reservoirs for
oxygenated blood called the Rete mirabile
(present in fish). These provide bypasses that

Millionss of years ago
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enable whales to isolate skeletal muscle
circulation during diving while using the
oxygen stored in the remaining blood to
maintain the heart and brain—the two organ
that depend on a constant supply of oxygen to
survive.

In addition to having ears toothed
whales also use a method known as
echolocation to help them navigate the ocean,
find food and avoid potential threats. By using
echolocation toothed whales can determine
many factors about their environment.
Echolocation is extremely useful in areas where
visibility is low and helps whales avoid
colliding with other objects when they cannot
see what is around them.

These physiological adaptations of
whales which is totally different from other
terrestrial mammals make them interesting in
animal kingdom. This is very unique adaptation
so sometimes we called whale as fish.

Whale’s respiration in water
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Literature Consulted:
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e https://www.whalefacts.org/whale-adaptations
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Endangered Plant Species

Anushree Chatterjee (Semester I11)

An endangered species is a native species that
faces a significant risk of extinction in the near future
throughout all or a significant portion of its range.
Such species may be declining in number due to
threats such as habitat destruction, climate change, or
pressure from invasive species.

The term endangered species can be used
either in a general or legal context. When used in a
general sense, the term describes a species that faces
a risk of extinction but does not necessarily indicate
that the species is protected under any law.

When used in a legal context, the term refers
specifically to a species that is listed on the US
Endangered Species List and is defined legally as an
animal or plant species in danger of extinction
throughout all or a significant portion of its range.

According to a report published in the
scientific journal, ‘Science,” between 22% and 47%
of the world’s plant species are endangered.

The flora of India is one of the richest in the
world due to the country’s wide range of climate,
topology, and environment. There are over 15,000
species of flowering plants in India which account for
6% of all plant species in the world. Many plant
species are being destroyed, however, due to their
prevalent removal.

An endangered species is a type of organism
that is threatened by extinction. Species become
endangered for two main reasons: loss of habitat and
loss of genetic variation.

e Loss of Habitat
A loss of habitat can happen naturally.

evelopment for  the  housing, industry,
ure reduces the habitat of native

indirectly. Some species, such as fig trees of

the rain forest, may provide habitat for other &f

species. As trees are destroyed, species that |

depend on that tree habitat may also become \

endangered. Tree crowns provide habitat in
the canopy, or top layer, of a rainforest.
Plants such as vines, fungisuch as
mushrooms, and insects such as butterflies
live in the rain forest canopy. So do hundreds
of species of tropical birds and mammals
such as monkeys. As trees are cut down, this
habitat is lost. Species have less room to live
and reproduce.

The Loss of Genetic Variation

Genetic variation is the diversity found
within a species. Its why human beings may
have blonde, red, brown, or black hair.
Genetic variation allows species to adapt to
changes in the environment. Usually, the
greater the population of a species, the greater
its genetic variation.

RED DATA BOOK

The Red Data Book refers to a document
maintained by a state or a nation that is
established in record and document the rare
and endangered species of plants and animals
that exist within the boundary of that
respective state or nation. All the known
endangered species and sub-species of plants,
fungi and animals are recorded to the Red
Data Book.

The Red Data Book is maintained by the
IUCN (International Union for Conservation
of Nature) This organization had been
founded in the year 1965 and works towards
the “conservation of nature and the
sustainable use of the natural resources.”

Q



The objectives of maintaining the Red Data Book, as one that has a widespread
provided by the IUCN (1996) are given as follows: and abundant population. Example:

e To provide scientifically based information P e oy e«
Near Threatened

O
0.0

on the status of species and subspecies at a e -
P P A near threatened species is one that is likely
. R near future.
importance of threatened biodiversity.
policies and decision-making. fern) etc \\

global level. to qualify for a threatened category in the f

e To draw attention to the magnitude and q gory
\

To infl e S e Example: Scapania sphaerifera (liver \\
el "IN GRS worts), Culcita macrocarpa (woolly tree -
e To provide information, to guide actions and

to conserve biological diversity.

0
0.0

Vulnerable Species: The definitions of the

three threatened categories (vulnerable,
The information detailed in the Red Data Book endangered, and critically endangered) are
are provided in carefully colour coded sections

X g based on five criteria: population reduction
depending on the level of endangerment that a species Pop

rate, geographic range, population size,
population restrictions, and probability of

Collapsed A

extinction.
Critically Endangered < Endangered  Species:
threatened . : . .
EN Endangered Ebony (Diospyros crassiflora) is a tree native
ecosystems to the rain forests of central Africa, including
— \/J  Vulnerable A
Congo, Cameroon, and Gabon. Ebony is an
P Near Threatened endangered species because many biologists
Least Concern calculate its probability of extinction in the
Data Deficient wild is at least 20 percent within five

generations.

@ Not Evaluated

has been found in. The specific meanings of the ey 8 Gl ens 1 OVEEEEg

colour coding of the information have been provided Ebony trees produce a very heavy, dark
below. wood. When polished, ebony can be

mistaken for black marble or other stone. For

«» The Red list: .
centuries, ebony trees have been harvested

The International Union for Conservation of for furniture and sculptural uses such
Nature (IUCN) keeps a “Red List of as chess pieces. Most ebony, however, is
Threatened Species.” The Red List defines harvested to make musical instruments such
the severity and specific causes of a species’ aspiano keys and the fingerboards of
threat of extinction. The Red List has seven stringed instruments.

levels of conservation: least concern, near
threatened, vulnerable, endangered, critically
endangered, extinct in the wild, and extinct.
Each category represents a different threat
alevel.

« Extinct
A species is extinct when there is no
reasonable doubt that the last remaining
individual of that species has died. Example:
_ The Sri Lankan legume tree (Crudia
st Concern zeylanica), native only to the island of Sri
gast concern is the lowest level of Lanka in the Indian Ocean, was a giant
grvation. A species of least concern is species of legume. Peas and peanuts are




smaller types of legumes.
Habitat loss is the main reason due to which
the tree went extinct in the wild. A single
specimen survived at the Royal Botanical
Garden in Peradeniya, Sri Lanka, until 1990,
when that, too, was lost.

ENDANGERED PLANT SPECIES OF
INDIA:

The flora of India is one of the richest in the
world due to the country's wide range of climate,
topology, and environment. There are over 15,000
species of flowering plants in India which account for
6% of all plant species in the world. Many plant
species are being destroyed, however, due to their
prevalent removal. Roughly 1/4 of all plant species in
the world are at risk of being endangered or going
extinct. The combination of global warming and
habitat destruction is the sole reason for the
disappearance of many plants. Though there are
thousands of interesting and unusual plants, here are
some common plants which have become rare and
endangered species in the past 30 years due to habitat
destruction.

India, the home of Ayurveda was once
considered the epicenter of herbal bounty. According
to legends, it grew the Sanjivani — the herb that could
cure all ailments and counter all poisons.
Traditionally, India’s flora has been one of the richest
across the globe. This can be attributed to the sheer
range of soil, climatic conditions, topography and
ecology present in the nation. According to studies,
over 49,000 species of plants are to be found in the
nation, that is, about 12% of the total plant varieties
known to mankind today. This includes some 16,000
species of flowering plants. This accounts for about
6-7% of the total flowering plant species found in the
world. Among all the plants found in India, scientific
studies and research prove that about 3,000 plant
species_possess medicinal qualities and have been
Used in traditional remedies.

|
?&jly, India is no longer the paradise where
ands of species of flora and fauna

35

flourished. According to botanists and
researchers, at least about 20% of the various
plant species found in India are categoriz
as either threatened or endangered. We afe'i
grave peril of losing these plants and the
benefits forever. Near about 28% of plants 4
found in India are endemic to the country. i
This means that if these plants are not |
protected and preserved by our own efforts, \
they will go permanently out of existence \
from the world.

The main causes for the plants being
in such grave peril is the destruction of their
natural habitats and ideal growing conditions
which is happening due to increased
urbanization. Pollution of soil, air, water
besides unrestrained use of chemical
fertilizers, use of plastics and increase in the
number of industries are damaging the
natural requisites for the growth of these
plant varieties. India is divided into eight
different regions on the basis of the
available soil, climate and flora types. These
regions are: the Eastern Himalayas, the
Western Himalayas, Assam, the Indus plain,
the Gangetic plain, the Deccan (including the
Eastern and Western Ghats), Malabar region
and the Andaman Islands. Each of these face
their own set of environmental challenges.

The well-known endangered species of

plants in India that are in urgent need of

conservation:

1. Amentotaxus assamica (Assam catkin
yew) — Arunachal Pradesh

Coniferous trees found only in the Delei
Valley and Turoo Hills of Arunachal
Pradesh. Low rates of reproduction have
endangered the plant species.



2. Pterocarpus Santalinus (Red
Sandalwood) — Eastern Ghats

This is a rare form of sandalwood found
only in southeastern India. Well-known
for its medicinal properties. Endangered
due to logging and loss of habitat.

3. Chlorophytum tuberosum (Musli) -
Tamil Nadu

A flowering plant found only in the
interiors of Africa and India. It is a well-
known Ayurvedic medicine that gives
vitality and strength. Indiscriminate
harvesting has endangered the plant.

4. Kingiodendron Pinnatum (Malabar
Mahagony) — Kerala, Karnataka, Tamil
Nadu.

Another tree best known for its wood.
Logging, exploitation and destruction of
habitat have led to low reproduction.

Literature consulted:

5. .Actinodaphne lawsoni — Kerala
A canopy or sub-canopy tree that grows
in high altitude forests. Harve
extensively for its medicinal prop
It is endemic and endangered due
habitat loss.

Endangered species — National
Geographic
www.nationalgeographic.org

Red Data Book — Overview, History,
Advantage & Disadvantage,
www.vedantu.com

Nandi, A.S., Midya, T., Santra, D.C.,

Essential Biology, Santra Publication




FACTS OF BOTANY

By Sneha Saha (Semester lll)

% An average size tree can provide enough wood to make 170,000 pencils.

% Bananas contain a natural chemical which can make people feel happy.

 Brazil is named after a tree.

% An apple contains 25% air, that is why it floats on water.

% Apple, potatoes and onions have the same taste, to test this eat them with
your nose closed.

% The first certified botanical garden was founded by Pople Nicholas 111 in
the Vatican City in 1278 AD.

+» Carrots were originally purple in colour.

* There is a naturally occurring black rose, grows in only a small village in
Turkey called HALFETI.

¢ In Belgium, there is a museum just for strawberries.




Mysterious World of Plants in Amazon Rainforest

Swagata Naskar (Semester V)

Is it possible to keep away the manmade seven wonders and to prepare a list of natural seven
wonders? The answer should be ‘YES’, if this question comes to our mind.

From the beginning of the creation of life, mother earth built these seven wonders at her own
whim or by thinking of her own children The great Amazon rainforest is one of these seven wonders.
About five crores years ego, in Eosin era, mother earth created this dearest garden of her. Later, this
garden is converted into the provision of her children to survive.

The Amazon forests have developed in the largest river basin of the world and the river Amazon
is the main life force of it. Presently Amazon is spread across 70 lakh Km? area. In India, the mangrove
forest of Sundarban is located within the political boundaries of two countries. However, in case of
Amazon, it is located across nine countries, which are Brazil (60%), Peru (15%), Colombia (10%),
Ecuador, Venezuela, Guyana, French Guyana and Surinam. Nine crore plants of 40 thousand different
species are present in the Amazon rainforest. As this type of green forest produces 25% of the world’s
oxygen, it is known as the ‘Lungs of the Earth’.
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, 378 types of reptiles and 25 lakhs of insect species are recorded to be present in Amazon.
more or less informed about the animals living here, but we do not try to gather knowledge

e plants growing here. In this piece of writing, there is an attempt to share basic information
' f the important plants growing in Amazon rainforest, contributing to its biodiversity.



Name of the Plant Scientific Name | Description
& Family
1. Brazil nut - o Bertholletia One of the largest trees (up to 50 m

excelsa height & 1-2 m diameter), can grow
(Lecythidaceae) | up to 500 years. The stem is straight;
commonly without branches. Leaves
are deciduous, alternate, simple and
20-35 cm long. Flowers have two
parts of deciduous calyx, six unequal
cream-coloured petals. Stamens unite
to make a broad hood-shaped mass.
The fruit takes 14 months to mature
after pollination. 91% of these plants
grow in the Amazon regions of Brazil

and Bolivia.
Theobroma Small tree of 4-5 m height. The
cocoa leaves are alternate, entire, 10-40 cm
(Malvaceae) long. Flowers are pink, produced in

clusters directly on the trunk and
older branches. This is called
cauliflory. The pollination takes by
tiny flies. The seeds (cocoa beans) are
useful to make chocolate, cocoa
butter, etc.

Cocoa beans constituted both a ritual
beverage and a major currency
system in pre-Columbian
Mesoamerican civilizations.

Passiflora Long and trailing stem with many
incarnata, P. tendrils. Leaves are palmately 3-
edulis lobed, alternate. Flowers have five

(Passifloraceae) | bluish petals, insect pollinated. Fruit
fleshy, oval and yellowish at

maturity.
Pitcairria The plant has the ability to absorb
feliciana nutrient and moisture from forest

(Bromeliaceae) | atmosphere, hence often called ‘Air
Plants’. They can grow in hundreds
over the tropical tree branches. The
leaves are overlapping and can hold
water like buckets, which helps to
grow algae, single-celled organisms,
insect larvae, etc. Tree frogs take
advantage of such water pools made
by bromeliads. The flowers are bright
orange, purple or red coloured.




Triplaris
americana

Height up to 30 meters with
oval/oblong leaves having
approximately 40 cm length. There
are small holes, along with branche
at various places. There is a mutua
relationship between this tree and a
particular species of fire ants, living
in the tree hole. In exchange of
shelter, the ants protect the tree from
herbivore,

Palicouria elata
(Rubiaceae)

It grows up to 1-1.5 m height with
ovate leaves of varying sizes. When
crushed, the leaves give a fragrance,
which is similar to that of black
currant. Hence this plant is named as
‘black currant’ sage. The plant has a
fabulous lip like bracts along with
small flower. The fruits are bluish
black berries.

7. Achiote

Bixa Orellana
(Bixaceae)

Perennial small herb, with up to 6 —
10 m height. Cluster of white/pink
flowers appear at the top of branches.
Fruits are globular capsules, appear in
clusters, posd are covered with soft
spines. Each pos contains 30-45 cone
shaped seeds, covered with a thin
waxy blood red aril. Hence the
pericarp is the source of red orange
caroteinoid pigment (bixin, norbixin).
The plant has another common name
— Lipstick Tree.

8. Huimba

Ceiba samauma
(Malvaceae)

One of the tallest deciduous trees (up
to 50 m) of Amazon rainforest. The
straight cylindrical bole is prickly, at
young stage. Local tribal people
believe that its large canopy is the
home of evil spirits, hence they do
not cut it down. The tree produces
hundreds of pods (15 cm long),
containing seeds surrounded by fluffy
yellowish fibre.
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Heliconia
rostrata
(Heliconiaceae)

Herbaceous (0.5-4.5 m height) with
15-30 cm oblong alternate leaves.
Petioles form large clumps, looking
like lobster claws. Flowers grow on
erect or dropping panicles and
associated with coloured waxy bracts.
Small flowers peep out from these
bracts and its shape limits pollinators
to a subset of regional birds. Ripe
fruits are blue purple. It is an
important food source for forest birds.

Myrciaria dubia
(Myrtaceae)

Small bushy riverside tree (3-5m
height), and source of antioxidants.
The leaves are evergreen, opposite,
lanceolate, 3-20 cm long. Fruit is
blackish purple with around 25 mm
diameter. The leaves and seeds have
important medicinal value as
immunity booster.

Cyperus
frutescens, C.
articulatus
(Cyperaceae)

Tall marsh sedges (45-120 cm
height), growing near lakes and
waterways in Amazon rainforest. The
fruits are tapered to a blunt point, The
mature pod colour is bright red.

It is useful as tribal medicine.

Swartzia
polyphylla

The tree grows up to 15 meters of
height at lower elevations of Amazon
basin, The leaves are olive green with
small white flowers. The smooth
brown seed pods contain two large
seed inside. The plant has wide range
of ethnobotanical uses due to the
presence of phytochemicals.

Euterpe
oleracea
(Arecaceae)

Probably the most abundant plant in
Amazon rainforest. These are tall
slender, up to 25 m tall with pinnate
leaves. Fruits are black purple and
small round in shape, having a single
seed with 7-10 mm diameter. The
pulpy mesocarp of acai berries
provides the source of the staple food
in the flood plain of Amazon.




14. Walking palm
|

Socratea Plants can grow up to the height of 25
exorhiza meters, with stem diameter of around
(Arecaceae) 16 cm. It has unusual stilt roots. The
leaves growing in the sun have more
trichomes and thicker, in comparison
to that growing in shadow. It is said
that the tree walks in the direction
from shade to sunlight by growing
roots and after that the old roots are

dried off.
Victoria It is the largest water lily of the world
amazonica with floating leaves up to 3 m of

AR 7| | (Nymphaeaceae) | diameter on a stalk of 7-8 m length. It
is the national flower of Guyana,
native to shallow water of Amazon
basin such as Oxbow lake. The
flowers can up to 40 cm of diameter
and all the buds in a single patch open
at the same time with a fruity smell,
The stamens are protected by the
paracarpel. The broad leaves are
capable to hold up to 45 kg of weight,
equivalent to a medium sized human

being.
Theobroma Trees of 5-15 m height with brown
grandiflora bark and leaves of 25-35 cm length.
(Malvaceae) Flowers have five dark purple petals,

a calyx with triangular sepals,
stamens with bilocular anther. The
fruits are drupe with soft white
endosperm containing 25-50 seeds in

five rows.
Annona Evergreen trees of 3-14 m height.
montana Leaves are dark green with tapering

(Annonaceae) end, 2.5-7 cm wide and up to 18 cm
in length. Inflorescence solitary.
Fruits are green with brown seeds,
rounded in shape and edible.

Cassia grandis | Semi deciduous tree with up to 30 m
(Fabaceae) height. It blooms with cluster of
beautiful pink flowers. The fruits are
bean like woods pods of
approximately 50 cm length at
maturity. Leaves are 6-15 inches
long, pinnately compound. Leaflets
are oval. The pods are useful as
herbal medicine.




Combretum A large extensive woody climber with
rotundifolium brilliant orange red flowers. It seems
(Combretaceae) | like fire, when in full bloom. The
leaves are simple, oblong, lanceola ’
and opposite, 10-15 cm long. Stamens |
are golden, spreading, arranged in a
large compact terminal spike. It is the
most bright-coloured, scentless
flower of the tropics.

20. Orchids Family: Perennial herbs sometimes epiphytic,
' Orchidaceae otherwise growing on support. The
mature aerial roots have spongy
epidermis, called velamen. Like most
monocots, orchids have simple leaves
basically with parallel veins. Most of
the orchids have racemose
inflorescence. Sepals and petals are
three, with inferior ovary. Numerous
microscopic seeds are produced. The
flowers are attractive in colour.
Prosthechea fragrans is one of the
fragrant species of orchid from the
rainforest of Amazon.

Amazon rain forest is an important host of world biodiversity. We all are dependent on it locally as
well as globally, not only for food, shelter, wood & medicine, but also for the climate stabilization
over the world. However, the rich biodiversity of this rainforest is presently threatened by
anthropogenic activity such as deforestation and increasing frequency of natural or man-made
disaster like forest fires, which needs proper attention to save global environment.

Literature consulted:

e Amazon rainforest — Wikipedia (https://en.wikipedia.org/wiki/Amazon_rainforest)

e http://www.plantsoftheworldonline.org/

e http://entheology.com/

e https://rain-tree.com/

e Amazon Rainforest Plants | The Most Beautiful in the Jungle (https://amazoncruise.net/the-
coolest-rainforest-plants/)

e The 29 Most Fascinating Plants in the Amazon Rainforest - TourTheTropics.com blog
(https://tourthetropics.com/guides/most-fascinating-plants-in-the-amazon-rainforest/)

e Photograph source - From Internet.
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