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Arrangement of leaves

trifoliolate palmate

AL

"

odd pinnate

abruptly pinnate pinnatifid

Eriogonum fasciculatum Some of them form rossettes
alternate-fasciculate leaf by complex geometric
arrangement arrangement of leaves like

these Agaves and Haworthias .
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Aqave palmeri

Aaave isthmensis

Agave Americana variegate Haworthia limifolia

Some form long spiny columns like these

Euphorbias Kalanchoe eharensis



Kalanchoe gastonis-bonnieri Kalanchoe farinaceae

Kalanchoe blossfeldiana

Some Famous men of Science
» Luther Burbank (1849 — 1926) , American, plant scientist who
developed many new varieties of plant
» James Clerk Maxwell ( 1831 —1897), Scot, Formulated theories
of light -
» Alessandra Volta ( 1745 — 1887), Italian, made the first battery
that produced an electric current
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CLONING
Introdﬁction

Cloning in biology is the process of producing populations of genetically-identical individuals

that occurs in nature when organisms such as bacteria, insects or plants reproduce

asexually. Cloning in biotechnology refers to processes used to create copies of DNA

fragments (molecular cloning), cells (cell cloning), or organisms. More generally, the

term refers to the production of multiple copies of a product such as digital media or

software.

Molecular cloning

Molecular cloning refers to the process of making multiple copies of a defined DNA
sequence. Cloning is frequently used to amplify DNA fragments containing whole genes,
but it can also be used to amplify any DNA sequence such as promoters, non-coding
sequences and randomly fragmented DNA. It is used in a wide array of biological

experiments and practical applications ranging from genetic fingerprinting to large scale

protein production.

Cloning of any DNA fragment essentially involves four steps

1. fragmentation - breaking apart a strand of DNA

2. ligation - glui‘ng together pieces of DNA in a desired sequence
3. transfection - inserting the newly formed pieces of DNA into cells
4. screening/selection - selecting out the cells that were successfully transfected

with the new DNA
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Cellular cloning

Cloning a cell means to derive a population of cells from a single cell. In the case of
unicellular organisms such as bacteria and yeast, this process is remarkably simple and
esseﬁtially only requires the inoculation of the appropriate medium. However, in the case
of cell cultures from multi-cellular organisms, cell cloning is an arduous task as these

cells will not readily grow in standard media.

Reproductive cloning

Reproductive cloning uses “somatic cell nuclear transfer” (SCNT) to create animals

that are genetically identical. This process entails the transfer of a nucleus from a
donor adult cell (somatic cell) to an egg which has no nucleus. If the egg begins to
divide normally it is transferred into the uterus of the surrogate mother.

Dolly (1996-07-05 — 2003-02-14), a Finn Dorsett ewe, was the first mammal to have

been successfully cloned from an adult cell, though the first actual thing to be cloned

was a tadpole in 1952
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Human cloning

Human cloning is the cregtion of a genetically identical copy of an existing or
previously existing human. The term is generally used to refer to artificial human
cloning; hun“:an clones in the form of identical twins are commonplace, with their
cloning occurring during the natural process of reproduction. There are two commonly
discussed t};pes of human cloning: therapeutic cloning and reproductive cloning.
Therapeutic cloning involves cloning cells from an adult for use in medicine and is an

active area of research: while reproductive cloning would involve making cloned

human beings.
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Ethical issues of cloning

Although the practice of cloning organisms has been widespread for several thousands
of years in the form of horticultural cloning, the recent technological advancements that
have allowed for cloning of animals (and potentially humans) have been highly

controvérsial. Some believe it is unethical to use a human clone to save the life of another.

Cloning extinct and endangered species

Vertebrate cloning poses little risk to the environment, but it can consume scarce
conservation resources, and its chances of success in preserving species seem poor. To
date, the conservation benefits of transgenics and vertebrate cloning remain entirely
theoretical, but many of the risks are known and documented. Conservation biologists
should devote their research and energies to the established methods of conservation,

none of which require transgenics or vertebrate cloning.
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STRUCTURE OF A PLANT

e flWBE

fruit

-~ seed

shoot -

- leaf

stem

root -

s isual

o

Structure of a plant: living being with cellulose walls, and often cHIorophyII
and starch; it has neither a mouth nor a nervous system; its mobility and
sensitiVity are weaker than those of animals.Flower: coloured and usually
scenfed product of a plant.Fruit: product of a plant that follows the
flower.Seed: part of the plant essential for reproduction.Leaf: part of the plant
that is an offshoot of the stem and is usuaily green.Stem: part of the plant
that carries the leaves.Root: undergrdund structure which feeds the plant

and holds it in place.Shoot: above ground part of the plant.

Flowering plants are the dominant type of plants on the earth today (there are about
250000 species). Flowers are therefore the most common plant organs for sexual

reproduction.

~36~



Flowers produce gametes (sex cells).

Flowers play a key role in pollination. Pollinalicn i the iz 1sfer of pollen (containing
the male gametes), from the anther of a flower, to the stigma (receptive surface of the
~ female part of the flower) of the same or a different flower.

Parts of the Flower:

Pistil S*a’“""‘]
rStigma Anther——
Hmnuﬁb~mJ
— Style
Petal
LOvary. . Ovule with Embryo Sac
e Sl
Receptacie
: Reduncle
Flower Part Form and Function
Peduncle Flower stalk.
Receptacle Part of flower stalk bearing the floral organs, at base of flower.
Sepal Leaf-like structures at flower base, protects young flower bljd.
Calyx All the sepals together form the calyx.
Petal Located in and above the sepals, often large and colourful,

sometimes scented, sometimes producing nectar. Often serve to attrast poliinators to the

plant.

Corolla All the petals together form the corolla.

Stamen Male part of the flower, consisting of the anther and filament, makes
pollen grains.

Filament The stalk of the stamen which bears the anthet.

Anther The pollen bearing portion of a stamen.
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Pollen Grains containing the male gametes. Immature male gametophyte

with a protective outer covering.

Carpel\Pistil Female part of the flower. Consisting of \he stigma, style andovary.

Stigma Often sticky top of carpel, serves as a receptive surface for pollen
grains. |

Style The stalk of a carpel, between the stigma and the ovary, through

which the pollen tube grows.

| Ovary Enlarged base of the carpel containing the ovule or ovules. The
ovary matures to become a fruit.

Owvule Located in the ovaries. Carries female gametes. Ovules become

seeds on fertilization.

The sex of a flower can be described in three ways:

1. Staminate flowers: Flowers bearing only male sex parts. These are sometime

-

referred to as “male flowers".

2. Carpellate\Pistillate Flowers: Flowers bearing only female sex parts. These are

sometimes referred to as “female flowers”.

3. Hermaphhrodite\Complete flowers: Flowers bearing both male and female sex

parts.

In many cases flowers are borne as a group on a common stalk, called an inflorescence.
They are many different types of floral inflorescences. The type of inflorescence present is
sometimes used to aid in classifying flowering plants. Below are a number of common

floral inflorescences.
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Seasons

Weather is condition of the air that
surrounds the earth clouds, wind, rain and
snow are present in every kind of weather
making it hot or cold, cloudy or dark,
windy or calm. The earth has a variety of
seasons and climates as a result of weather.
Seasons are four types and they are
summer, spring, autumn and winter.

Spring is the Season that brings new
life to vegetation, birds, animals and human
beings, flowers bloom, birds return home
from warmer climate they migrated to
hibernating animals leave their sleeping
places and human beings shed their heavy,
thick cloths and go for lighter ones.
Summer is the warmest season of the year.

The direct rays of the sun bring more heat

to the earth.

It’s a season of grate joy for every
thing in nature. People are at doors merrily
enjoying life. They take part in games that
can be enjoyed in hot weather. Autumn is
the season between Summer and winter.
The weather gets a little cooler. The Sun is
not quite as high in the sky as it was in
Summer.

Winter lasts from December to February.
It is the coldest and hence the most
unpleasant of all seasons. People wear
heavy clothes to keeps them selves warm.
In this season the nights are long and the
days are short. The seasons change
according to the weather. Every seasons

gives a beauty to the nature
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Science and its branches

Humans incessantly explore
experiment, create and examine the world
the active process by which Physical,
biological, and social phenomena are
studied is known as Science. Individuals
involved in science called scientists often
spend their entire lives in pursuit of answers
to probing questions. This ongoing process
often leads to new areas of scientific inquiry.

Although many areas of scientific
inquiry are inter related, specific scientific
disciplines or divisions have been
established. The three broad divisions of
Science are Physical Sciences, Biological
or Life Sciences and Social Sciences.

Some Scientists are driven by little
more than the desire to learn. They may
Study to gain knowledge for its own sake.
These scientists are engaged in basic or
pure science. Their projects may or may
not have any relevance to everyday life.
Scientists working in applied science on
the other hand usually have a specific goal
in mind. This goal may involve a product,
process, business or other human need. An
applied scientist often uses informatics as
well as the cumulative knowledge of the
pure sciences.
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The significance of Science in Society

Science plays a major role in
society. Science and Technology can be
found in nearly all aspects of everyday life.
For instance, ifelectricity had never been
discovered electric appliances would not
exist. Electronic components found in
radios, televisions, and computers.
Because of the computer technology,
information can be processed in seconds,

At one time computers were
extremely expensive. They were rarely
found out the side of laboratories and large
business since they are made more
economically. Now computers can be
found in many homes, schools, stores and
libraries.

The bottle against disease and all
illness has also gained much from science.
Safer surgical procedure, organ
transplantation, coronary by-pass surgery
and many procedures have been improved.
Because of the development of
specialized medical instrument

Physician can see inside the body without
making a single incision.

In Physics the discovery of
nuclear energy has had a tremendous
effect on the world. It is used in nuclear
weapons and in some areas provides
electricity for homes. Scientists have
invented sophisticated lasers that produce
concentrated beams of light lasers are use
inmedicines, communications, navigation
and in the military.

The environment Scientists now
know that the release of certain synthetic
chemical compounds in to the air can cause
hazard to Animal beings. It is feared that
damage to the ozone layer would allow
increased amountsof  ultraviolet radiation
from the sun. This radiation may cause skin
cancer.

With increasing the average
temperature of the atmosphere ice sheets
at the north and south poles would melt. It
is feared that this leads to a higher sea level
and cause flooding in coastal areas.
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