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Biology

1. Introduction:

Biology - Branch of science in which living

beings are studied.

Bios = Life & Logos = Study. Therefore
study of life is called biology.
The term biology was first coined by

Lamarck and Treviranus in the year 1801.

Biology has two main branch.



1. Botany:

Study of different aspects of plants.

Theophrastus is known as father of Botany.

2.Zoology :

Study of various aspects of animals.
Aristotle is called father of Zoology as
well as Biology.

Chapter- I

Important Terms of Biology :

1. Anatomy:

Study of internal structure of organism.

2. Agrology :
Soil science dealing specially with

production of crop.

3. Agronomy:
Science of soil management and

production of crop.

4. Agrostology :
Study of grass.



5. Arthrology :

Study of joints.

6. Apiculture:

Rearing of honey bee fis

7. Anthropology :
Study of origin, deveélopmen

relationship between the gulture of past

and present human. |

8. Anthology :
Study of flower and flowering plant.

9. Angiology :
Study of blood vascular system

including arteriesand veins. . . .~




with living beings forig ‘

wilful manipulation ¢

molecular level.

15. Bacteriology :
Study of bacteria.

16. Cytology :

Study ofcell. = R N

18. Clone:
Clones are genetics:

individual in a pop



19. Cardiology :

Study of heart.

20 .Demography :
Study of population.

21. Diffusion:

Random movemen
molecule / ion or ga
from aregion of hig ,
concentration to lowér

concentration.

22. Dermatology :
Study of skin.

23. Dendrochronology.:. ... ..

24. Ecology :
Study of inter-relatio
between living and

environment.

25. Evolution:



27. Eugenics:
Study of factors connected

with the improvement of

28. Euthenics :

human race.

Study of environmental
condition that contributeto. . ..

the improvement of*%.

human beings.

29. Euphenics:

Treatment of defective

~Jal

1

heredity through gen

engineering.

30. Ethnology :
Study of science dealing with



32. Etiology :
Study of causative

of disease.

33. Entomology :
Study of insects.

34. Exobiology :
Study of possibility of life

in space.

-

35. Floriculture: \‘/(
e MBrich

- F o

Scientific processing,iféservation,

storage and transportg

37. Forensic scien
Application of scien

identification of various



39. Forestry :

Development and

management of for

40. Fermentation : '
Process of incomplete
oxidation that occur in
microbes and other cells
in absence of oxygen,
leading to the formation
ofethylalcohol. = o w0

character from parent

to their young Ones.

42. Growth:
Permanent increase 1

weight, volume and size



44. Gynecology :

Study of female

reproductive organ.

45. Gerontology :
Study of ageing.

46. Gastroenterology :
Study of alimentary

canal or stomach, intestine

and their disease. ... .. .. ..

higher concentration g

called hypertonic.

48. Hypotonic:

In two solutions whic



home thermic or

warmblooded anim

50. Histology :
Study of tissue orgariisation
and their internal structure

with the help of microscope.

51. Hygiene:

Science taking care
ofhealthe fo i s il 5 S

52. Hydroponics :Z
Study of growing pla
without soil in water

which contain nutrie

53. Haematology :
Study of blood.

54. Hepatology :



Study of liver.

55. Ichthyology :
Study of fishes.

to disease.

57.Kalology :
Study of human beauty.

58. Metazoans:
All multicellular animals

are called metazoans.

-
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60. Morphology :
Study of external stru

61. Microbiology :
Study of micro-orga

like virus, bacteria, a



63. Medicine :

Study of treating di
by drug.

64. Mammography/:
Branch of science which
meansdeal test of

breast cancer.

65. Mycology :

Studyioffangi. i Sesid o Lk 5.

for various function, Sp=

o

growth and heath of li¥Ing.

1

67. Neurology :

Study of nervous sys



68. Neonatology :

.\\.J,/[ .
N 74

Study of new bom. :/(fj!gt Tooi

69. Nephrology :
Study of kidneys.

70. Osmosis :
Movement of water
molecule across
semipermeable membrane
from the region of its;
higher concentration to
the region of lower

communication.

71. Odontology :
Study o}'teeth and gum. - e

72. Osteology :
Study of bones.

73.0Oncology :

Study of cancer and tul

74. Obstetrics :
Science related with

of pregnant women before,



during and after ch'

75. Ornithology :
Study of birds.

Study of eyes.

77. Orthopaedics:
Diagnosis and repair

disorder of locomote/ry system.

78. Phytoplanlktons : ' _

Microscopic organism which
passively float on the

surface of water.

- e -
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79. Parasite :

Organism which depefit
other living organism g

food and shelter.

Organism which ch
body temperature act
to surrounding.

These are also called cold



blooded animal.

81. Pigment:
A substance which abs
light of certain wavel 2 h like
chlorophyll found in (@)

green leaves.

82. Paleontology :
Study of fossils.

83. Physiology :
Study of function of various -

system of organism.

84. Pathology :

Study of diseases, effects,. .. ..




87. Psychology :

Study of human mip s

88. Pisciculture :

Rearing of fishes.

89. Phycology :
Study of algae.

90. Paediatrics :
Branch of medicine ciealing

with children.

91. Parasitology :
Study of parasites.

92. Photobiology : « ..o o Lo




95. Radiology :

.\\.\L//
7

§ Zn
Science dealing wi ;/CB\ e
"F

98. Saurology :
Study of lizards.

99. Serology :
Study of serum, interaction of

antigen and antibodies in the blood.

MY, :
; @i

Study of pulse and 7

arterial pressure.

101. Taxonomy :
Study of classificationy=

nomenclature and

identification of or

102. Telepathy :



Whatis living ?

1. The word living cannot be

defined.

2. There are certain characters

by which can be distir;gqi__shed _

£ AN s SRR S s

from non living.
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Chapter- II

2. Classification of Organism
1. There are millions of organisms.

It is impossible to study each individual

separately. Class1ﬁcatlon means to

categories organism ir nto different




Due to disputed pos1t1 gnof organism

like bacteria, virus, fi UJL

proposed in 1969 by R.H. Whittaker.

The criteria of classifying orgahism into
five kingdoms are its complexity of cell
structure, complexity of body of ofganism,
mode of nutrition, life style and

phylogenetic relationship.

-

1. Monera

bacteria, cynobacterl a’aald archiobactera.

Filamentous bacteria ais

2. Protista:
This kingdom include

unicellular form usually found in



3. Fungi:

This kingdom includeéS non-green
plants. It has saprophytic nutrition and
growing on dead and decaying organic
matter. The cell wall is composed of chitin.
Example:

Mushroom, Mucor, Albugo etc.

4. Plan;\tae" ol sy kG b & S

\ly/
This kingdom incluj i\ﬂ ght |
plants except some AlBae dlatoms
fungi and member of ffghera and

protista.

5. Animalia:

Almost all animal ce

\

under this kingdom|e ﬁ,yL protozoan.

Binomial nomenclature:



organism is given twoPrpper names.

The first name is genu ’30 e always

ith small letter.
e of human

is Homo sapiens. Homo is the name of
genus, whose one sp $§5 sapiens.

Chapter- Ill _
Study of Cell (Cytology) -

1. Cell: Cell is the basic structural and

functional unit of life.

Wy o
2. The word 'cell’ gagify iat.coined by
British scientist Robergdlook in the

year 1665.

3. The smallestcell1

gallisepticum.

is egg of Ostrich.



6. Schilden and Sc W n esi;ablished cell

W 74 =
‘. p 0 /! n
}, 4"( e N

/’1‘\

4. Every organism starts its life from

single cell.

1.3. Study of Cell (Cytology). -« .

3. The smallest cell
gallisepticum.




1. All organism are cofposed of cell.

2. Body of every organism is made of cell.
3. Each cell arises from pre-existing cell.

4. Every organism starts its life from
single cell.

Cellis of two kinds = s s’ 2.

o \ \L/ i
1. Prokaryotic cel >‘\¢«
y i Lov

)\

These are primitive e}l having three basic

b0

structure of typical ce oy t lack nuclear

membrane. Nuclear orial is present

in a region of cytoplashalcalled nucleoid.

1

frorganelles are

Other membrane bc

absent such as mitochoendria, ribosome,

golgi bodies etc. Ex.- iru , bacteria and

cynobacteria are Prokaryotes.



i

Eukaryote Prokaryote

Membrane- Mitochondrion

enclosed nucleus Nuckoid  Capsie

(some prokaryotes)

Flagellum

Cell Wall

(ell Membrane
(in some eukaryotes)

Papen o ool e e L S R B SR 1 L N

»

W, '
2. Eukaryotic cel ;@‘right
o

These are complete ce j ich contain




MIOCHONANAON 27N 2 rough
A A _- endoplasmic retioutum

smooth
endaplasmic reticuium

1. Cell wall :
In plant cell there is a rigid
cell wall which is non living and freely

permeable. Iti is made up ¢ of cellulose

L SR e SR T L

elastic, living, doublélayer’permeable
membrane. Itis ma

molecules.



Protoplasm

living part of cell. Prgtoplasm is divided
into two parts. "

A. Cytoplasm:



The fluid found out _\ de

membrane.

B. Nucleoplasm :
The fluid found insideith

membrane.

4. Mitochondria:

Discovered by Altm Lin'the year 1886.

Mitochondria

These are cylindrical, ¥8d shaped or

o
spherical structure fa m in cytoplasm.

Itis surrounded by dou
membrane. Inner membz

fold called cristae. Thefluid present

L S R B ey 0



inside mitochondriai

which contain many énz
co-enzyme.

Function:

of the cell.

5. Golgi bodies : |
Discovered by scientist Camilo Golgi.
Golgi bodies are made up of group of
tubes, vesicles and vacuoles. In plant it is
more in number and here it is known as

dictyosomes.

-

Function:

endoplasmic reticulum. It is attached



with the nucleus on g !
W

Y %
- ‘fB] 15'1.,.4’(6% membrane.
W\

e side and on other

side it is joined wi f

I
{

Function:

like structure found attached to the

endoplasmic reticulum or in free state.

1t is made up of ribonucleic aéid. (RNA)

Function : ( https:llt.mellil-

Take part in protein synthesis.

- 5 -

8. Lysosome:

suicidal bag.



9. Centrosome:

\\ |
Y. %
Discovered by Bov @ Brei
; /r L\

{i&only found in
animal cell taking par
cell division. It is not ho#inded by membrane

consist of two centriols

10. Plastid :
Only found in plant cell. It is of three type:
(a) Chloroplast |

(b) Chromoplast

(c) Leucoplast.

(a)Chloroplasts :

These are green pigment-found_in.green

Granum is the site of light reaction during



food in the form of starch, fat & protein.

11. Vacoule:

These are fluid filled single membrane
bounded, dead organelles of cell. In
plant cell it is larger in size butin

animal it is smaller insize. .. .




Nuckesr envelope
Nuciear lamrg

o Nucieopkasm

riphery.

substance DNA (deoxyribo nucleic acid)



and histone protein, During cell division
W\ .

chromatin breaks igi
/

chromosome.

1. Chromosome is thread like structure
found in the nucleus. It becomes visible

during cell division. Each chromosome is

Chromosome
Hucleus  Chromatia Chromatia

Chromosome




ms tids joined together

3 @m Bead like structure
I

rietrovirus. In prokaryetes there is only
one chromosome, liké'bacteria and

viruses.

2. Eukaryotic cell posses many
chromosome. A particular kind of species
have definite number of chromosome in

their cell, which are in pair known as

-

diploid. The set of impaired chromosome

Frederic Meischer was the first who



components.

(1) Nitrogen base
(2) Sugar

(3) Phosphate group
Nitrogen base are o " ‘type—Purines &

Pyrimidines. Purin::)

ontain two nitrogen
base—Adinine and Guanine. Pyrimidine
nitrogen base are Thymine and Cytosine.
Thus there are four kinds of nucleotides
present in DNA. Watson and Crick give

the structural model of DNA —

1. DNA molecule is consists-of two

cytosine. Adenine and thymine are



complementary to eac other and
E\ \ l 7
cytosine is comple C Mifiaish to guanine.
; /’p\‘
Hydrogen bonding bet en nitrogenous

Function:
1. It contain genetic informiation in
coded form.

2. DNA synthesise RNA.

Note:
DNA is mainly found in nucleus. In small
amount it is also found in mitochondria

and chloroplast.

-
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il adinine, guanine
? nucleus

and cytosine. It is fou

as well as cytoplasm.



RNA is of three king

W,
3€r|ght ﬂm
i

~AJ A)
It brings the massage 30 n DNA found in

in the coded form.

is the site of

3. Transfer RNA (t RNA) -

It is the carrier of amino acid and

transfer it to the ribosome.

Function : Synthesis of protein.

Difference between RNA and DNA
Cell cycle

Itis the sequence of events rh which

Cell Division:
The process in which

number is cell divis pn. It is needed for

There are mainly twoKind of cell division.



asexual reproduction gaKes place by this

type of cell division.

number of chromosome is equal to the

parent cell.

2. Uncontrolled Mitosis may cause tumor

or cancerous growth.

B. Meiosis : 1. Meiosis cell division occur

-

in reprc;ductive cell. This'typeof-division

i N o
takes place during ;@\r i matlon_ of
haploid gamete. i.e. OVz




et

chromosome is calle ploid, found in

somatic cell.

4. Haploid: Single set of chromosome
in cell is called haploid found in gametes.
5. Crossing over : Exchange of

genetic material between two non

sister chromatids takes placeduring ',




10. Unit membrane:
The basic trilamilanstfu Ctp.re of
cell membrane. '

Chapter IV

4. Genetics

The process of transfer of hereditry

character from one generation to next

generation is called Genetics.,Johan..

[ https:llt.me-



1. Law of paired uni w endel proposed

that when two dissi

For example tallness 1S dominant over

dwarfness.

2. Law of dominance : Offspring of
cross breed parent only show dominant

characters in F1 generation.

3.Law of segregation~.:~«--=-.n FRL

without depending o

F2 generation.



coined by Morgan.

2. Mutation:

A sudden change in the gene which is
heritable from one generation to other.
The term Mutation was first coined by

meHugo de Vries.

takes place they look xm' erent from

their parents. This phenomenon is



4. Chromosomal

il L)
i

N\ |
Any change in 7,/{'%’2"": fifal structure
1 "

errations:

is known as Chromos -";-,w aberrations.

single cell.

6. Totipotency: ;
It is the potential ability of a plant cell

to grow into a complete plant. -

7. Pluriopotency:

It is the potential ability'of acell-to develop




chromosome.

11. Genome:

All gene preseni: in a haploid cell is called

genome.
Sex | Determination
Father Mother

Daughter Daughter Son

Sex determination in humans in

o \W



In human male sex omosome is

lel,

In female all gametex conta in only one
type of chromosomé h 'X'. Thus
when a male gamete i’e. sperm

carrying 'X' chromosome fertilize an ova,
the zygote develop into female. When a
sperm carrying 'Y' chromosome fertilizes

an egg, zygote develops into male.

Sometime sex determination is

regulated by environmentalfacter.

. \‘l ¥ .
In some reptiles tenféature determine

;@nghtom

the sex at which the/f@

egg is incubated.

genetic disorder.

1. Klinefelter Syndrome:



A ) Sparse facial
halr

Reduced
() ' s ‘ \muscletone

KXY Prominent
Klinefelter breasts
syndrome Smaller

testis

When a male have anextraXorY
chromosome in sex chromosome

then the condition will be XXY or XYY
1nstead\of XY. The 1nd1v1dual with th1s 2

i SRS RN SN 1

omosome is

syndrome. Number of chromosome



When female has single
chromosome (X0) theix@varies are

rudimentary, lack of r da:y sexual
character. m ‘

Turner Syndrome
Only one fully functional X

Constriction
Shield shaped of sorta
thoras Poor breast
Widely 1paced development
npples y
Shortned el
metacarpal
Smal Rudimentary \
fingernaihy ovaner
Gonada! wtreak
(underdeveloped
gonadal
Srown spots inevl). structures

No menstreation 7
2

.. And now'we find out there are females who lack
sex-determining chromosome..



physical structure ispresen

1
4. Patau's Syndrome)
This type of syndrome is develop by an
addition of autosomal chromosome in
13th chromosome. There is a cut mark in
the lip and person is mentally retarded.
Disease due to change in gentical

constituent of chromosome.

-
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change in 12th autosomal chromosomes.



Chapter -V

5. Organic Evolution

More and more creation of

organism by gradnal changes from
My




Humerus —

Radius
Ulna N
Carpals <.

It ]
Metacarpals F(I( ) Z

[\
Phalanges - 1;&\
Human Cat Whale Bat

1. Homologous organ:.
Organ which are seen different
due to use in various function
but its structure and embryonic
development are similar.

Ex - Flipper of whale;: aif ia

A
elimt of horse

Organ which looks

be used in similar filnction but



3. Vestigial orga
These are organsywhich appear
functionless in an gr
but functional in their ancestor.
For example vermiform appendix
of large intestine and nictitating
membrane of human. Vermiform
appendix is functional in

herbivorous mammal even now.

remains of anci ant or
animal which prowvi¢ 2 evidences
for evolution.
Example—Archaeo 2YY.

bear a number of features



1.Carolus Linnaep
(1707 -1778)






The theory proposed by Lamark is

W,
7

W
known as theor "-:'4”* fiheritance

The favourable changes after
long period of time result in

evolution of new species. '
But Lamarckism was very strongly

criticised by August Weismann.

3. Charles Robert Darwin..
(1809-1882)e \iﬂght

evolutionary prifi le in his book '

B5). The theory

The origin of spec



A sm. Darwin
explained that despite having the
enormous potentiz
the population of ¢
remains within a lixi
due to struggle betwi

members of same/$pecies and



accumalated for 1o0ng time give
rise to origin of new species
with progress in genetics, the
sources of variation were
explained and Darwin's theory
was modified. Now the most

excepted theory of evo}utto‘n is

4] selection.






