
GLYCOLYSIS originated from 
the Greek words

lysis for splitting

glycos for sugar

The scheme of glycolysis 
was given by Gustav 

Embden, Otto Meyerhof, 
and J. Parnas, 

referred to as the 
EMP pathway

Glycolysis occurs in the 
cytoplasm of the cell and 

is present in all living 
organisms

In this process, glucose undergoes 
partial oxidation to form two 
molecules of pyruvic acid

In plants, this glucose is derived from 
sucrose, which is the end product of 

photosynthesis, or from storage 
carbohydrates. 

Sucrose is 
converted into 
glucose and 

fructose by the 
enzyme

by the enzyme, 
invertase, and these 

two monosaccharides 
readily enter the 

glycolytic pathway

Glucose and 
fructose are 

phosphorylated

enzyme 
hexokinase 

glucose-6- 
phosphate isomerises 

fructose-6- 
phosphate

In glycolysis, a chain of ten 
reactions, under the control of 

different enzymes, takes place to 
produce pyruvate from glucose.

ATP is utilised at two 
steps

second in the 
conversion of fructose 

6-phosphate to fructose 
1, 6-bisphosphate

first in the conversion 
of glucose into glucose 

6-phosphate

The fructose 1, 6-bisphosphate is split 
into dihydroxyacetone phosphate and 

3-phosphoglyceraldehyde (PGAL)

when 
3-phosphoglyceraldehyde 

(PGAL) is converted to 
1, 3-bisphosphoglycerate 

(BPGA).

NADH + H+ is 
formed from NAD+ 

Two 
redox-equivalents 

are removed (in the 
form of two 

hydrogen atoms) 
from PGAL

transferred to a 
molecule of NAD+ 

PGAL is oxidised and with 
inorganic phosphate to get 

converted into BPGA

The conversion of 
BPGA to 

3-phosphoglyceric 
acid (PGA), is also an 

energy yielding 
process

conversion 
of PEP to 
pyruvic 

acid

also yields 
ATP

GLYCOLYSIS
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PLANT 
GROWTH AND 

DEVELOPMENT 
[GROWTH] 

Growth is regarded 
as one of the most 
fundamental and 

conspicuous 
characteristics of a 

living being

Growth can be 
defined as an irreversible 

permanent increase in 
size of an organ or its 

parts or even of an 
individual cell.

growth is 
accompanied 

by 
metabolic 
processes 

AnabolicCatabolic

that 
occur at the 
expense of 

energy

for example, 
expansion 
of a leaf is 

growth

GROWTH
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WHERE DOES 
PHOTOSYNTHESIS 

TAKE PLACE?

It takes place in the green 
leaves of plants but it does 
also in other green parts of 

the plant

the mesophyll cells in 
the leaves have a large 

number of chloroplasts

chloroplast align 
themselves along the 

walls of mesophyll 
cells such that they 

get optimum incident 
light

within 
chloroplast 
there is a 

membranous 
system 

consisting 
of grana, 
stroma 

lamellae 
and matrix 

stroma

there is 
clear 

division of 
labour 

within the 
chloroplast

membrane 
system is 

responsible for 
trapping light 

energy and for 
synthesis of ATP 

and NADPH

in stroma 
enzymatic reactions 
synthesise sugar 
which in turn forms 

starch

the former set of 
reactions since they 

are directly light driven 
are called light reaction 

or photochemical 
reaction

the latter are not 
light driven but are 
dependant on their 

products of light reaction 
ATP and NADPH hence 
known as dark reactions 

or carbon reactions

WHERE DOES 
PHOTOSYNTHESIS 

TAKE PLACE
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PHASES 
OF CELL 
CYCLE

typical 
Eukaryotic 
cell divides 
once every 
24 hours

the duration can 
vary from organism to 

organism and also 
from cell type to cell 

type

yeast can 
progress 

through cell 
cycle in 
about 90 
minutes

cell cycle is 
divide into 
two basic 

phase 

M phase

interphase

The interface last 
more than ninety 

five percentage of 
duration of said 

cycle

it represents 
the phase between 

two successive 
M-phase

In the twenty four hour 
average duration of cell cycle 
of a human cell cell division 

proper lasts for only about an 
hour

The M phase 
starts with the nuclear 

division corresponding to the 
separation of daughter 
chromosomes which is 

called as KARYOKINESIS

usually ends 
with division of 

cytoplasm 
CYTOKINESIS

its called 
the resting 

phase

it is the time during which the cell 
is preparing for division by 

undergoing both cell growth and 
DNA replication in orderly manner

G1 phase 
(gap 1)

S phase 
(synthesis)

G2 phase 
(gap 2)

G1 phase corresponds to 
the interval between 

mitosis and initiation of 
DNA replication

during 
G1 phase 
the cell is 

metabolically 
active 

continuously  
grows but does 
not replicate its 

DNA

S or synthesis phase 
marks the period during 

which DNA synthesis 
takes place

during this 
time the 

amount of 
DNA per 

cell Doubles

DNA 
increase 

from 2C to 
4C 

no increase in 
chromosome number even 
after passing through the 

S phase  

in 
animal cell during 

S phase DNA 
Replication begins 

in the nucleus

centriole 
duplicates in the 

cytoplasm proteins are 
synthesised 

in 
preparation 
of mitosis 
while cell 
growth 

continues

PHASES OF 
CELL CYCLE

Res Indica

Some cells 
in adult 

animals do 
not appear 
to exhibit 
division

eg:heart 
cells

while many other cells 
divide only occasionally as 

needed to needed to 
replace cells that have been 
lost because of injury or cell 

death

these cells that do 
not divide furthur G1 

phase to enter an 
inactive stage

called the 
QUIESCENT 
STAGE G0

cells in this 
stage 

remain 
metabolically 

active 

but no longer 
proliferate 

unless called in 
to do so 

according to 
requirement 

in animals 
mitotic cell 

division is only 
seen in the 

diploid somatic 
cells 

 plants can show 
mitotic division in 
both haploid and 

diploid cells 
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BIOMOLECULES 

include both 
micromolecules 

and 
macromolecules

micromolecules e.g. 
amino acids, nitrogenous 
bases, fatty acids, sugar, 

etc. 

macromolecules 
carbohydrates, 

proteins, lipids and 
nucleic acids.

Living organisms are 
made up of organic 
as well as inorganic 

substances

For analysing the organic 
constituents of living tissue, 
we mix it with CCl3COOH 
(Trichloroacetic acid) and 
make a slurry by grinding. 

We get two 
fractions

Acid insoluble 
fraction

Acid soluble 
fraction

Organic micromolecules 
(biomolecules) (mol wt. 

18-800 Da) and 
inorganic compounds, 

e.g. 
phosphate, 

sulphate, etc. It 
mostly accounts 

for the 
cytoplasm

Polymeric macromolecules 
(mol wt. >10 thousand Da) and 
also lipid (a component of the 

cell membrane and form 
water-insoluble vesicles on 

fragmentation)

The inorganic constituents can 
be estimated by analysing the 

ash formed after burning a 
tissue completely.

All the 
macromolecules 

are homo or 
heteropolymers of 

various simple 
compounds

Nucleic acids- 
Nitrogenous 
bases, sugar 

and phosphate

Fats- Fatty 
acids and 
glycerol

Carbohydrates 
(Polysaccharides)- 
Polymer of simple 

sugars, e.g. 
glucose, fructose

Protein- Polymer of 
amino acids

Water constitutes 70-90% of cells. 
Proteins are 10-15%, nucleic acids 
are 5-7%, carbohydrates are 3%, 
lipids are 2% and the rest 1% are 

ions

BIOMOLECULES 
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CELL 
BASICS 

Types

Unicellular 

Multicellular

organisms 
composed of 

single cell

organisms 
composed of 

many cells

capable of independent 
existence and performing 
essential functions of life

Cell is the 
Fundamental 
structural and 

Functional Unit of 
all living 

organisms

Anton Von 
Leeuwenhoek 

first saw 
and 

described a 
live cell

Cell Theory

Mathias 
Schleiden 
(german 
botanist)

Theodore 
Schwann 
(British 

zoologist)

observed 
that all plants 

are composed of 
different kind of 

cells

which form 
tissues of plant

studied 
animal cells 
and reported 
that cells had 
a thin outer 

layer

known as 
plasma 

membrane

also 
concluded 

that based on 
his studies on 
plant tissues 

that presence of 
cell wall is a 

unique character 
of the plant cells

proposed the 
hypothesis that the 

bodies of animals and 
plants are composed of 

cells and products 
of cells

together 
formulated cell 

theory but it did 
not explain how 

the new cells 
were formed

Rudolf Virchow

first explained 
that cells divided 
and new cells are 

formed from the pre 
existing cells

cell theory 
understood 

today is

All living organisms 
are composed if cells 
and products of cells

all cells rise from 
pre existing cells

CHAPTER 8 
CELL THE 

UNIT OF LIFE
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COCKROACH 
MORPHOLOGY 

GENERAL 
FEATURES 

brown or 
black 

bodied 
animals

included in class 
insecta of phylum 

arthopoda

can also be of bright 
yellow, red and 
green colors in 
tropical regions

size 
ranges from 
1/4 inches to 

3 inches

they have long 
antenna, legs and flat 

extension of upper body 
wall that conceals 

head

they are 
nocturnal 
omnivores 

they live in 
damp place 

throughout the 
world

they are serious pests 
and vectors of several 

diseases
MORPHOLOGYcommon adult species 

known as 
PERIPLANETA 
AMERICANA

34-53mm long with 
wings that extend 
beyond the tip of 

abdomen in males

body is 
segmented and 

divisible into three 
distinct regions- 
head, thorax and 

abdomen

body is covered by hard 
chitinous exoskeleton 

(brown in color)

in each segment, 
exoskeleton has 

hardened plates called 
sclerites (tergites 

dorsally and sternites 
ventrally)

these are joined to 
each other by a thin 
and flexible articular 
membrane arthrodial 

membrane

head is 
triangular im shape 
and lies anteriorly at 
right angles to the 
longitudinal body 

axis

it is formed by fusion 
of six segments and 
shows great mobility 
in all direction due 

flexible neck

bears 
COMPOUND 

EYES

a pair of 
thread like 
antenna 

arise from 
membranous 

sockets 
lying in front 

of eyes

antennae 
have sensory 

receptors that help 
in monitoring the 

environment 

anterior end of head bears 
appendages forming biting and 

chewing type of mouth parts

labrum 
(upper lip) pair of 

mandibles 
and maxilla

Labium 
(lower lip)

median flexible 
lobe acting as 

a tongue 
(hypopharynx)

lies within a 
cavity enclosed 
by mouthparts

Thorax

prothorax mesothorax metathorax

head is connected to 
thorax by a short 

extension of prothorax 
known as neck

each 
segment 

bears a pair 
of walking 

legs 

first pair 
of wings 

arises from 
mesothorax

second 
pair of wing 

arises

forewings(mesothoracic) 
called tegmina are 
opaque dark and 

leathery

cover hind 
wings when 

at rest

hind wings are 
transparent and 
are used in flight

abdomen

abdomen consist of 10 
segments in both male 

and female 

in females the 7th sternum is 
boat shaped and together with 
8 and 9 forms brood or female 

genital pouch

contains female 
gonophore, 

spermathecal spore and 
collateral glands

in males it lies at 
the hind end of 

abdomen bounded 
dorsally by 9th and 

10th terga and 
ventrally by 9th 

sternum

contains dorsal 
anus, genital 
pore and 

gonapophysis

bears a pair 
of short 

thread like 
anal styles 
which are 
absent in 
females 

in both 
sexes 10th 
segment 

bears a pair 
of jointed 

filamentous 
structures 
called anal 

cerci

COCKROACH 
MORPHOLOGY
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ANATOMY OF 
COCKROACH Excretory system

excretion 
is performed 

by malphigian 
tubules

each tubule 
is lined by 

glandular and 
ciliated cells

they absorb 
nitrogenous 
waste products

convert 
them to 

uric acid

which is 
excreted out 
through the 

hindgut.

Therefore, this 
insect is called 
URICOTELIC

in addition, 
the fat body, 

nephrocyted and 
ureose glands 

also help in 
excretion 

Nervous System

consists of a series of 
fused, segmentally 

arranged ganglia joined by 
paired longitudinal 

connectives in ventral 
side

three ganglia 
lie in thorax and 

six in abdomen

it is spread 
throughout 

the body.

the head holds 
a bit of nervous 

system, the remaining 
is located in the belly 

or ventral side

so even if the head 
is cut off it will live for 

a week

in head the 
brain is 

represented by supra 
oesophageal 

ganglion 

it supplies 
nerved to 
antennae 

and 
compound 

eyes 

the sense 
organs are 

antennae, eyes, 
maxillary palps, 

labial palps, anal 
cerci etc.

the compound 
eyes are situated at 
the dorsal surface 

of the head

each eyes 
consists of 2000 

hexagonal 
ommatidia

with 
the help of 
these they 

recieve 
several 

images of 
object

this kind of 
vision is known 

as mosaic vision

has more 
sensitivity but 
less resolution

common 
during night 

therefore 
known as 
nocturnal 

vision

Female 
reproductive 

system

male 
reproductive 

system

cockroaches are dioecious 
both sexes have well 

developed reproductive 
system

male 
reproductive 

system consists 
of a pair of 

testes 

one 
lying on each 
lateral side in 
4th and 6th 

segment

from each 
testes arise a thin 

vas deferens 

opens into 
ejaculatory duct 
through seminal 

vesicle

duct opens into male 
gonophore situated 

next to anus

characteristics 
mushroom 

shaped gland is 
present in 6th-7th 

segment

functions 
as accesory 

gland

external genitilia 
are represented by 
male gonapophysis 

or phallomere

it is a chitinous 
asymmetrical 

structure

sperms are 
located in seminal 

vesicle

sperms are glued 
together and form 

bundles called 
spermatophores

these are 
discharged 

during 
copulation

consists of two large ovaries lying 
each on lateral side in 2-6 

segment

each ovary is 
formed of a group of eight 

ovarian tubules or ovarioles 
containing a chain of 

developing ova

oviducts of 
each ovary 

unite into single 
median 
oviduct

called as 
Vagina

which open 
into genital 
chamber

sperms are 
transferred 

through 
spermatophores

their 
fertilized eggs 
are covered in 
capsules by 

oothecae

it is blackish 
brown to 

dark reddish  
capsule

about 3/8" 
or 8mm 

long

on average 
female produce 
9-10 ootheca

containing 
14-16 eggs

the 
developement is 
Paurometabolous

meaning 
development 

through 
nymphal 

stage

nymph grows by 
moulting about 13 

times to reach adult 
form

the 
next to last 
nymphal 
stage has 
wing pads 
but only 

adult have 
wings

ANATOMY OF 
COCKROACH 
EXCRETORY, 

NERVOUS AND 
REPRODUCTION 

SYSTEM 
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ANATOMY 
OF 

COCKROACH 

alimentary 
canal 

Midgut

Foregut

Hindgut

the mouth opens into a short tubular 
pharynx leading to narrow tubular 
passage called OESOPHAGUS

this in 
turn opens 
into sac like 

structure 
called 
CROP

used for 
food 

storage

the crop is followed 
by GIZZARD or 

PROVENTRICULUS

it has 
outer layer of 
thick circular 

muscles

thick 
inner cuticle 
forming six 

highly 
chitinous 

plate called 
TEETH 

helps in grinding food 
particles

it is lined by 
cuticle

a ring of 6-8 
blind tubules called 
hepatic or gastric 

caeca

present at foregut and midgut 
junction which secrete 

digestive juices

at the junction of midgut 
and hindgut is present 
another ring 100-150

yellow coloured thin 
filamentous Malphigian 

tubules

help in removal of excretory 
products from haemolymph

it is broader than midgut and 
is differentiated into ileum, 

colon and rectum

the rectum opens 
out through anus

blood 
vascular 
system is 
open type

blood vessels are 
poorly developed and 

open into space called 
HAEMOCOEL

organs 
located in 

haemocoel are 
bathed in blood 

haemolymph

composed of 
colorless 

plasma and 
haemocytes

heart of cockroach consists of 
elongated muscular tube lying 
along mid dorsal line of thorax 

and abdomenit is 
differentiated 

into funnel 
shaped 

chambers with 
ostia on either 

side

blood from sinuses 
enter heart through 

ostia and is 
pumped anteriorly 
to sinuses again

open 
circulatory 

system

Respiratory 
System

consists of network 
of trachea that open 
through 10 pairs of 
small holes called 

SPIRACLES

present on 
the lateral 
side of the 

body

thin branching 
tubes (tracheal 

tubes subdivided 
into tracheoles)

they carry 
oxygen from 
the air to all 

parts

opening of 
spiracles is 
regulated by 
sphincters

exchange of 
gases takes place 
at tracheoles by 

diffusion

ANATOMY : 
ALIMENTARY CANAL, 
CIRCULATORY AND 

RESPIRATORY 
SYSTEM
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MERISTEMATIC 
TISSUES

in greek 
meristos: 
divided

Growth in 
plants is largely 

restricted to 
specialized 

regions of active 
cell division

called 
MERISTEMS

types of 
meristems

Apical 
meristem

Intercalary 
meristem

Secondary 
or lateral 
meristem

the meristems 
that occur at the 
tips of roots and 

shoots and 
produce primary 

tissues

meristem that 
occurs in mature 
regions of roots 

and shoots

root apical 
meristem 

occupies root

shoot apical 
meristem 
occupies 

distant most 
part of stem

during 
formation of leaves 
and elongation of 

stem some cells are 
left behind

these 
cells develop 
into axillary 

bud

such buds are 
present in the axils 
of leaves and are 
capable of forming 
flower or branch

the meristem 
which occur 

between mature 
tissues

occur 
in grasses and 

help to regenerate 
parts removed by 
grazing animals

apical and 
intercalary are 

known as 
primary 

meristems

because 
they appear 
early in life 

of plant

helps 
in formation 
of primary 
plant body

also produce woody 
axis and appear later 

than primary 
meristem

they are 
called 

cylindrical 
meristems

examples

fascicular 
vascular 
cambium

interfascicular 
cambium

Cork 
cambium

responsible 
for producing 

secondary 
tissues

following 
division of 

cells in both 
primary and 
secondary

the new cells 
become 

structurally 
and 

functionally 
specialised

they lose 
the ability to 

divide

such cells 
are known as 
permanent or 

mature cells

during 
formation of 

primary 
plant body 

specific 
tissues 
produce 

dermal 
tissues

vascular 
tissues

ground 
tissues

MERISTEMATIC 
TISSUES
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PARTS OF 
FLOWERS

CALYX

COROLLA

ANDROECIUM

GYNOECIUM

it may be 
tubulars, 

bell-shaped, 
funnel-shaped 

or wheel 
shaped

Composed 
of petals 

they are 
brightly 
colored

attract 
insects for 
pollination

Gamopetalous 
[petals united]

Polypetalous 
[petals are 

free]

Gamosepalous

outermost 
whorl of the 

flowers
AESTIVATION 
[arrangement of 

sepals and 
petals]

Polysepalous

sepals are 
united

sepals are 
free

Valvate

Twisted

Imbricate

Vexillary or 
papilionaceous

when sepals and 
petals touch each 

other at margin 
without overlapping

Eg: 
Calotropis

when one 
margin overlaps 

that of another 

eg: china 
rose, ladys 
finger and 

cotton

margins of sepals 
and petals overlap 

but not in any 
particular direction

eg: cassia 
and 

gulmohar

there are 
five petals 

standard the 
largest 

overlaps
two 

lateral 
wings 

overlaps

smallest 
anterior 

petals called 
KEEL

Eg: pea 
and bean 
flowers

composed 
of stamens

male 
reproductive 

organ

consists of 
stalk or 

filament and 
anther

each anther is 
bilobed and each 

lobe has two 
chamber [pollen 

sacs]

a sterile 
stamen is 

called 
staminode

types 

stamens 
attached to 
petals are 

called 
EPIPETALOUS

eg: brinjal

when attached 
to perianth they 

are called 
EPIPHYLLOUS

eg: 
flowers of 

lily

stamens are 
united

stamens are 
free 

[polyandrous]

polyadelphous 
[more than 2]

Diadelphous 
[2 bundles]

monoadelphous 
united into 1 

bundle

eg: china 
rose

eg: pea

eg: citrus

female 
reproductive 
system and 
is made of 

one or more 
carpels

style 
[elongated 

tube]

ovary 
[enlarged 
basal part 

attached to 
style]

stigma 
[present at 
tip of style]

each ovary bears 
one or more ovules 

attached to 
flattened cushion 

like placenta
Syncarpous 
[carpels are 

fused]

Apocarpous 
[more than one 
carpels present 

and they are 
free]

eg: mustard 
and tomato

eg: lotus 
and rose

ovary 
matures into 

fruit

placentation

basal

axile

marginal

parietal

free central

placenta 
forms a 

ridge along 
the ventral 
suture of 
the ovary  

ovules are 
born on this 

ridge

eg: peas

placenta 
is axile and 

ovule is located 
in multilocular 

ovary

ovules 
develop on 
the inner 
wall of 

ovary of 
peripheral 

part

eg: 
china rose, 

tomato, 
lemon

ovary 
is one chambered 
but becomes two 

due to formation 
of false septum

eg: mustard 
and 

argemone

ovules are 
born on 

central axis 
and septa 
are absent

eg: 
dianthus 

and 
primrose

placenta 
develops at 
the base of 
ovary and a 
single ovule 
is attached to 

it

eg: 
sunflower 

and 
marigold

PARTS OF 
FLOWERS
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FIVE KINGDOMS

FUNGI Plantae
PROTISTA

ANIMALIAMONERA

bi o l o g i cal  c l ass i f i cat i o n 

ARISTOTLE
Plants

Animals

-Trees
-Herbs
-Shrubs

with reb blood cells 
without reb blood cells

CARLOUS  
LINNAEOUS

2 kingdom 
classification

Plantae

Animalia 

ERNEST 
HAECKEL

3 kingdom 
classification 

Plantae

Animalia 

Protista

COPELAND
4 kingdom 

classification 

Plantae 

Animalia 

Protista 

Monera
R.H. 

WHITTAKER
5 kingdom 

classification 

CRITERIAS FOR 
CLASSIFICATION

Mode of nutritionBody of 
organization

Reproduction
Cell structure, type, 

size and nuclear 
membrane

Phylogenetic 
Relationship

cellular body 
of 

organization

nuclear 
membrane 

absent

autotrophicnon cellulosic 
cell wall

prokaryotic

nuclear 
membrane 

present

cellular body of 
organization

cell wall 
present in 

some

autotrophic
Eukaryotic

cell wall made of 
chitin

nuclear 
membrane 

present

Eukaryotic
multicellular/loose 

tissue body 
organization

heterotrophic/saprophytic cell wall with 
cellulose

nuclear 
membrane 

present

Eukaryotic
tissue/organ body 

organization
autotrophic

Eukaryotic
cell wall absent nuclear membrane 

present

tissue/organ/organ 
system body 
organization

heterotrophic/holozoic/saprophytic

BIOLOGICAL 
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PLANT LIFE 
CYCLES AND 
ALTERNATION 

OF 
GENERATIONS

Haplontic 
life cycle

sporophytic 
generation is 
represented 
by one celled 

zygote

there are no 
free living 

sporophyte

Meiosis in the 
zygote results in 
the formation of 
haploid spores

haploid 
spores divide 
mitotically and 

form 
gametophyte

the dominant, 
photosynthetic phase in 
such plants is the free 

living gametophyte 

EXAMPLES volvox

chlamydomonas

Spirogyra

Diplontic 
life cycle

diploid sporophyte is 
dominant, photosynthetic, 

independent phase of plant

the gametophyte 
phase is represented 

by single to few celled 
haploid 

gametophyte

an alga 
fucus sp. 

represent this 
pattern. 

in addition all 
seed bearing 

plants represent 
this pattern

this includes 
gymnosperms 

and 
angiosperms

haplo-diplontic 
life cycle 

bryophytes and 
pteridophytes exhibit 

intermediate 
condition 

both phases are 
multicellular

they differ 
in dominant 

phases

a dominant, independent, 
photosynthetic, thalloid or 
erect phase is represented 

by haploid gametophyte

it alternates with 
short lived multicellular 
sporophyte totally or 

partially deoendant in the 
gametophyte for its 

anchorage and 
nutrition

all 
bryophytes 
represent 

this pattern

a dominant, independent, 
photosynthetic, vascular 

plant body represents 
diploid sporophytes

it alternates 
with multicellular, 

saprophytic/autotrophic 
independent but 

short lived 

example
ectocarpus, 

polysiphonia, 
kelps

ALTERNATION 
OF GENERATION 
AND PLANT LIFE 

CYCLES
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CLASS 
AVES

ex ampl es

char ac t er i s t i c s

presence 
of feathers

most 
of them can 
fly except 
ostriches

forelimbs 
are modifies 
into wings they 

possess 
beak

hind limbs 
have scales

modified for 
walking, 

swimming and 
clasping tree 

branches

dry skin 
without glands 
except for oil 
glands at the 

base of tail

endoskeleton is 
fully ossified 

pneumatic 
long bones 

with air 
cavities

di g es t i ve 

sy s t em 
have 

chambers 
called crop 
and gizzard

hear t  i s  
f o u r  

chamber ed

homoiothermous 
meaning they are 

warm blooded

maintain 
constant body 

temperature
r espi r at o r y

lungs

air sacs 
connected to 

lungs 
supplement 
respirations

sex es  ar e 
separ at e

fertilization 
is internal 

they are 
oviparous 

and 
development 

is direct

neophron 
[vulture]

aptenodytes 
[penguin]

corvus 
[crow]

columba 
[pigeon]

psitacula 
[parrot]

struthio 
[ostrich]

pavo 
[peacock]CLASS AVES
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DIVERSITY IN 
THE LIVING 

WORLD

the number 
of species 

that are 
known and 
described 

range 
between 
1.7-1.8 
million

this refers to 
biodiversity

thprocess of naming 
loving organism such 

that a particular 
organism is known by 

the same name all 
over the world 

this process 
is known as 

Nomenclature

nomenclature is only 
possible when organism is 
describedcorrectly and we 
know what organism the 

name is attached to

this is known as 
identification 

for plants 
scientific names 

are based on 
agreed 

principles and 
criteria

provided in 
ICBN

International 
Code For Botanical 

Nomenclature 

for animals 
it is ICZN

International 
Code For 
Zoological 

Nomenclature

scientific names 
ensure that each  

has only one name 
and that the name 
has not been used 

by any other 
organism

PRINCIPLES 
TO PROVIDE 
SCIENTIFIC 
NAMES TO 

KNOWN 
ORGANISMS

each name has 
two components

GENERIC  
NAME 

SPECIFIC 
EPITHET

the system of 
providing name with 
two components is 
called BINOMIAL 

NOMENCLATURE 

given by 
CAROLUS 
LINNAEUS

for eg 
scientific 
name of 
mango is 
written as  
Mangifera 

Indica 

Mangifera 
represents 

Genus

Indica is 
Specific 

Epithet

Universal 
rules of 

nomenclature 

biological are in Latin 
and are written in italics. 

they are Latinized or 
derived from latin 

irrespective of their 
origin

the first word in a 
biological name 

represents the genius 
while the second 

component denotes 
specific  epithet 

both words in 
biological names when 

handwritten are 
separately  underlined 
our printed in italics to 

indicate latin origin

the first word denoting 
the genus starts with 

capital letters while the 
specific epithet starts 
withthe small letter

name of the 
author after 

specific epithet 
at the end of 

biological name 
and is written in 

abbreviated 
form

for eg: 
Mangifera 
Indica Linn 

indicates 
that species 

was forst 
derived by 

carolus 
linnaeus

Classification is the process by which 
anything is grouped into convenient 

categories based on some easily observable 
chaaracters

DIVERSITY 
IN THE 
LIVING 
WORLD
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