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Biology is studying life from the very small microorganisms (such as
bacteria) to the very large ones (such as humans and trees ... ects) including
their structure, function, growth, evolution, and distribution
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Living beings include both the visible world of animals and plants, as
well as the invisible world of bacteria and viruses.
These characteristics can be summarized as follows:

1-

2-

3-

4-

Organization: Organisms have an enormously complex
organization, and the basic unit of all complex systems of life,
is the cell.

Working: Living creatures can take in energy from the
environment. This energy, in the form of food, is transformed
to maintain metabolic processes and for survival.

Growth and development. This means living organisms not
just getting larger in size, but also they have the ability to
rebuild and repair themselves when they are injured.

Reproduction. It is a fundamental feature of all known life,
and life can only come from living creatures. Reproduction

Is the biological process by which new individual organisms
(offspring) — are produced from their parents.

Response. All living organisms respond to their environment.
When a finger’s of someone accidentally touches something
hot, almost instantly, he withdraws in pain.

Adaptation. An adaptation refers to process by which an
organism becoming adjusted to the demands placed on it by
the environment.
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There are three basic tyng UcN)Fpé'daptations that can occur in
higher organisms. These adaptations, based on how the genetic
changes expressed, are: morphological (structural),
physiological, and behavioural adaptations. Most organisms

have combinations of all these types.
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The foundation of biology as it exists today is based on four basic
principles:

1- Cell Theory: all living organisms are composed of cells. The cell is
the basic unit of life.

2- Gene Theory: traits are inherited through gene transmission.
Genes are located on chromosomes and consist of DNA.

3- Evolution Theory: it is any genetic change in a population that is
inherited over several generations. These changes may be small or
large, noticeable or not so noticeable.

4- Homeostasis: it is ability of an organism to maintain a constant
internal environment in response to environmental changes.

Disciplines and Sub-disciplines of sball ale aludi ciady aludi
Biology
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The field of biology is very broad in scope and can be divided into several
disciplines. In the most general sense, these disciplines are categorized
based on the type of organism studies. For example, zoology deals with
animal studies, botany deals with plant studies, and microbiology is the
study of microorganisms, there are also Biotechnology, Biochemistry,
Anatomy, Histology, Genetics, Mycology, Cytology. These fields of study
can be broken down further into several specialized sub-disciplines. Some
of which include anatomy, cell biology, genetics, and physiology.

These disciplines can be divided into many sub-disciplines: for example,
zoology can be divided into: Ichthyology, Ornithology, Entomology,
Mammalogy.

Genetics can be divided into: Molecular genetics, classical genetic,
population genetics.

Microbiology can be divided into: Virology, Bacteriology, Protozoology.

Zoology Ol ale
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Zoology is the study of animals whether they live in the soil, air, or in/on
the water (fresh or salt).

It is impossible to study all known animal individuals, so gathering
the resembling individuals in groups is the essential step in zoology. Each
of these groups is called species which can be known easily by knowing
one of its individuals. However, the number of animal species is over a
million and it is very difficult to study all animal species as this process
requires a very long time. Therefore, there was need to order the species
into definite taxonmic groups (taxa) according to their relativeness and
resemblance. The main classification units or taxa can be summarized,
from up to down, as follow:

1- Species, 2- Genus, 3- Family, 4- Order, 5- Class, 6- Phylum, 7-
Kingdom.
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Example:

hoverfly species Episyrphus balteatus
— genus Episyrphus —

family Syrphidae —
order Diptera—

class Insecta—
phylum Arthropoda—

: . al3adl QL £ g8 1] B gma
kingdom Animalia Episyrphus balteatus

Allall T 5 5 Ll )3 Jagrusil Lgdsiat Cony G 280l L) 5 lilall o ) (i sakay
(2 ) alladl 8 clllas ued Glligh 1969 sle Robert Whittaker St & on )

Aol LAl Glaa s dall QWK 2t a5 Monera sl @laddlla dSlas -]
8 2l Jis prokaryotes 3l sl

i s L) pasivna b 3 il) Aia IR Cilas 5 i o8 5 Protista <l sY) dSles -2
Protozoa ' s¥! <l sall Jie s IS5 Y

shills  yeasts pladll aai g5 Glids ay Fungi Gbokdl dSl -3
.Mushrooms as_&wl\S

dalemy (ot ) JS0y o 68 (50 Cilias LA Gilaaeda a5 Plantae 4clill Sl 4
o) ) LAl o gl 33 g3aa o8 5 (S gaall S i)

&) A< jall e 558 (658 ldiaa LA Gilaaeia 4 5 Animalia 4l sl d<leal) -5
L 1S5 5 (Slie liniaaal) : le LY (jiany

It is same for plants and microorganism, classifications make their

studies easier. According to Robert Whittaker (1969), there are five

kingdoms:

1- Monera Kingdom: it includes uni-cellular prokaryotic organisms
such bacteria.

2- Protista Kingdom: it includes uni-cellular eukaryotic organisms
or their colonies which do not form tissues.

3- Fungi kingdom: it includes eukaryotes such as yeasts, molds and
mushrooms.
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4- Planate kingdom multi-cellular eukaryotes which mainly carry
out photosynthesis (green plants in at the present time).

5- Animalia kingdom: multi-cellular eukaryotes which they are able
to move (with some exceptions e.g. sponges) and reproduce
sexually.

Alall Cldia ol anall o) JalS A Al cliiall dul 5o 40 gad) o) 61 G Sasadll (o (S
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The differentiation between animal species can be done by studying
external features such as body parts or features of the skin which in this
case called ‘Morphology’, or studying internal structures such as forms of
brain and heart which called ‘Anatomy’, or the fine study of different body
tissues which called ‘Histology’. These three kinds of studies enable us to
put an animal into his right place in most cases. However, sometimes we
need to study the embryological stages to differentiate between adult
animals and this is called ‘embryology’. Knowledge of anatomical,
histological and embryological features of animals has helped in
classifying them into distinct groups. Recently molecular genetics has been
applied in classifying animals into their taxa.

1Oie sana (A Al soall ASkaal) arnds Sy ale S
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In general, Animal kingdom can be divided into two large groups:
Vertebrates: it includes five classes: fishes, amphibians, reptiles, aves,
mammals.

Invertebrates: it includes the following phylums: sponges, Cnidarians,
flatworms, Annelid worms, mollusks, echinoderms, and arthropods.
Arthropods is the largest animal phylum and can be divided into four
classes: insects, crustaceans, arachnids, and Myriapods.
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Botany is a branch of biology that deals with the study of plants, including
their structure, properties, and biochemical processes. Also included are
plant classification and the study of plant diseases and of interactions with
the environment. The principles and findings of botany have provided the
base for such applied sciences as agriculture, horticulture, and forestry.
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Humans depended upon plants as sources of food, shelter, clothing,
medicine, ornament, and tools. Today it is known that, in addition to their
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practical and economic values, green pi%lhts are indispensable to all life on
Earth: through the process of photosynthesis, plants transform energy from
the sun into the chemical energy of food, which makes all life possible. A
second unique and important capacity of green plants is the formation and
release of oxygen as a by-product of photosynthesis. Therefore, the oxygen

of the atmosphere is absolutely essential to many forms of life.
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Recent advances in cell biology are enabling cell biologists to:

e Detect, prevent and treat disease in both animal and plant
systems.
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Explore the processes assomated with ageing.
Improve the quality and quantity of important food crops.
Develop novel and sustainable fuels.
Assess the impacts of environmental changes on biological

systems.
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