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Definition:

The self maintaining system of the internal stability of the body is known
as homeostasis, -

FEED BACK SYSTEM:

Homeostasis requires a check & balance mechanism operating in the body.
This check & balance mechanism is known as feedback mechanism.

Types of feed back system:
There are two types of feed back system.
e« Negative feed back
ADIN.
Neg back:
It refers to opposite effect
fluids.

Positive feed back:

series of sim sfj to the
e ngefunder considerat o -
EEN I R

Hypotonic soluton:
If the concentration of the sa
cell sap, then such a solution is callgd

Hypertonic solution:
If the concentration of the solution is higher than the concentration of cell
sap then such a solution is called hypertonic solution.

Plasmolysis:

The shrinkage of protoplasm dpe to exosmaosis is called plasmolysis.
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Osmotic pressure:

The potential energy of water molecules is known as water potential or
osmotic pressure.

Isotonic _solution:
The concentration of this solution is equal to the cell sap concentration.

Turgor presure:

Due to endosmosis the protoplasm of a cell expands & e starts to apply a
pressure on the cell wall. This pressure is known as turgor pressure & in this
condition the cell is said to be turgid.

Wall Pressure:

The pressure which is applied by the cell wall on the protoplasm due to the
turgor pressure is called wall pressure.

OSMOREGULA PLANTS:
Plants are different habita

of water.

* Hydrophytes

* Halophytes

* Mesophytes

* Xerophytes
oeor IO REN!
Definition: iy

lants which are found 1
merged are

Characteristics of hydrophytes:

* Their roots are poorly developed becaufe
absorption of water,

* The stems & leaves generally lack cuticle on their surface.
* Stomata are very large & present only on the upper surfaces of leaf.

HALOPHYTES:
Definition:

The plants growing in saline places are called halophytes.

Characteristics of halophytes:

* Their roots grow with the surface of soil because they have to absorb water
from the upper surface of soil,

* The cells of the roots develop high water potential which brings in water
by osmosis.

* The excess salt can be stored in cells or excreted from salt glands on the
leaves. )

» E.g. glasswort such as Atriplex species, Chenopodium species.
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MESOPHYTES:
Definition:

These are most of the plants which grow in moderate water availability.

Characteristics of Mesophytes:
They can easily compensate the water lost by transpiration through
absorbing water from the soil.
¢ To present the excessive transpiration they have thick cuticle on their
outer surface e.g. Brassica campesiris, Rosa indica, Mangifera indica.

XEROPHYTES:
Definition:

The plants living in dry places such as deserts, steep hills etc. are known
as xero

Characteristics of Xero

e T otential of their rapt
e T nnarc mostly modifje
o 1 e cases, the stemfis g

* They have very thick cuticlefe

structures have following important

¢ Concentrated protoplasm

* Covered by a protective wall,

ADAPTATION FOR BALANCE BETWEEN TRANSPIRATION &
WATER UPTAKE

Deep article roots e.g. Acacia
« Superficial horizontal roots e.g. cacti
* Desert plants have less number of stomata, sunken stomata, having
epidermis, folding of leaves.
* Folding of leaves
Storage of water in parenchymatous cells e.g. succulent plants (Suaef
fruiticosa)

EXCRETION IN PLANTS:

Excretion in plants is not a serious problem because.

The rate of catabolic process in much less than the animals of same weight.
Waste products of catabolism are used by green plants in their anabolic
process. However, the plants release some substances from their body.
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* The plants release excess water in the form of vapour through stomata.
This process is called transpiration.

* Some plants of land release water (in liquid form) by the hydathodes
during night by the process of guttation.

TRANSPIRATION GUTTATION
Water is released in the form of | Water is released in the form of
vapour liquid
By stomata By hydathodes
During daytime During night time

Green plants in light release oxygen due to photosynthesis. In dark plants
release CO; because respiration is going on whereas photosynthesis is not.

tebrates maintainfo
methods:
Water proof vering storing & ¢

Use of mctabolm waste

Storin ' ' '
Water pr Emnr'ln e’

epnies, birds & mammals h

Reptiles birds & insects excrete uric acidla
is absorbed in Cloaca.

Use Of Metabolic Water:
Some mammals like camel, kangaroo, rat etc. make use of water produced

during the breakdown of body fats.

Storing the wastes:

Mammals do retain some urea in their kidney which helps in the
reabsorption of water,

OSMOREGULATION IN AQUATIC ANIMALS:
There are two methods of osmoregulation in aquatic animals.
Osmoregulation by contractile vacuole.

¢ Osmoregulation by producing dilute urine.

osmoregulation by contractile vacuole:
Fresh water protoctists like amoeba, paramecium, etc have one or more
contractile vacuole. The excess water is stored in contractile vacuole & when it

is completely filled water is discharged out of the body through a pore into the
surrounding water,
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1 Osmoregulatoin by producing dilute urine:

i , Fresh water animals like fishes remove excess water by passing large
E B quantities of very dilute urine.

Osmorequlation in aquatic(marine)animals:

*  Merine bony fishes drink water constantly to conserve water in their
bodies. The salts taken in along with water are excreted by special
excretory cells in the gills.

® In cartilaginous fishes, like shark, slightly hypertonic osmotic pressure
of body fluids is present as compared to the surrounding water excess
salts are removed by special glands in their rectum.

EXCRETION IN ANIMALS:

In excretion nitrogenous metabolic wastes are released from the body.

There a i f types of nilrogenous metabolic wastes such as: Ammonia,
urea, uJ tinin etc.

AMMONIA (NHs):

i a toxic gas. Excrgt
due to that its diffusion Is Fapid
surface e to the fact that i

removal requires a lot of water for ils

than ammonia. Urea 1s produced in
H NH3 & CO2. In addit amnja

URIC ACID (€503 NgHy):

It is a relatively large molec
Uric acid is excreted by terrestrial
| etc.

EXCRETION IN HYDRA:

In hydra nitrogenous waste is in the form of NHj. Almost all the cells of
hydra are in direct contact with water, so NH; is removed by simple diffusion
from external surface as well as the internal surface into the external & internal
water of gastrovascular cavity.

EXCRETION IN PLANARIA:

In Planaria the excretory organs are called flame cell or protonephridif i
The excretory system of planaria is composed of tubules, therefore it is callex
tubular excretory system,

AT Y

T

) Mechanism Of Excretion:
The flame cells have the direct contact with the tissue fluids. Each flame
cell is hollow inside & bears a tuft of cilia, which beat like a flame, water along
g with ammonia diffuse from the tissue fluid into the lumen of flame cell. The
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beating of cilia propels this solution into the excretory canal where it is to be
excreted out by excretory pores.

EXCRETION IN EARTHWORM: ' -

Earthworms have combined excretory & osmoregulatory organs called
metanephridia which are arranged segmentally,

Structure Of Metanephridia:

Each metanephridium is a highly coiled tubule immersed in coelomic fluid
& surrounded by a network of capillaries. Its internal opening called

nephrostome which lies in the colon while the external openings or nephridiopore
opens outside in skin.

Working Of Metanephridia:

Due to the be ia of nephrostome, coelomic fluid is pumped into
the excretory tubu tive reabsorptiongef nl sub
which are taken ba

(urine) is transferred into the bladder whigh

nephridiopore. &
EXCRETION KROACH:
In coc organs are
I] hindgut.

arise from th tﬂNH‘E
H u
ighian tubules:

released in almost dry form from the body.

EXCRETION I

In human body homeostasis is maintained by the following organs,

Working o

Kidneys:

They maintain osmoregulation & eliminate nitrogenous wastes, excess salts
& water.

Liver:
Liver excretes nitrogenous wastes, bile pigments etc

Skin:

It excretes salts & some other substances along with sweat during
perspiration.

PLIVER - AN IMPORTANT HOMEOSTATIC ORGAN:

1.Metabolism Of Carbohydrates & Lipids:
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= e It maintains concentration of glucose in the blood.

» It removes lipids from the blood either by oxidation or by modification &
subsequently stored as fat.

- ™ -
2.5ynthesis Of Important Substances:
}w - It can also synthesize non essential aminoacids as well as plasma proteins

like prothrombin, globulin, etc.
3.Deamination & Urea Formation:

The body cannot store excess aminoacid so any excess amino acid is
broken down. Deamination takes place in which amino group is released from the
amino acids. This amino is converted into urea is orinithine cycle.

This urea is released into the stream which carries it to the kidney for its
elimination outside the body.

4.Prod Bile:

owish green alkaline
biliru i in) salts, cholesferg
are exc nucts.
S.Detiiﬁ on:

&
:
=
1
%

plays an important role in maintainifig

8.Storage Of Vitamins:

Liver stores a number of vitamins such as A, B, D.

URINARY SYSTEM OF MAN

The urinary system of man consists of the following parts:
. * A pair of kidneys

| = A pair of ureter

- o Urinary bladder

; o Urethra

KIDNEYS:

B Location:

A pair of kidney is located against the dorsal body wall in a retroperitoneal
= - position in the superior lumber region. The kidneys extend from T12 — L3. The
E right kidney is positioned slightly lower than the left.
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Shape & Colour:

Each kidney is dark red in colour & it is bean shaped. In the concave side B
there is a notch called hilus.

Hlaney

Cone
Awino Wreossr se “rensl coras”

Flanai cansus

Size:

An adult kid i Rt 10cm long, 6cm
Peritonium: T u

Adipose CM_QBE ' ' ' 3
In a liv e Yrita s, the adipos

Intern ucture:
The kidney 1 osed of thre® distinct

Renal Cortex:
This is the outer region which is light in dglg

Renal Medulla:

Deep in the cortex is a darker reddish brown area, the renal medulla. The
medulla has many triangular regions with a striped appearance, the medullary

pyramids. The Pyramids are separated by extensions of cortical tissue which are
called renal columns.

Renal pelvis:

On the inner side of medulla is a flat cavity called renal pelvis which
continues to the ureter. The extensions of the pelvis are called calyces which

form cup shaped areas which enclose the tips of the pyramids & drain it into the — -
pelvis.

URETERS:

From the pelvis a narrow tube or ureter arises which brings urine into the )
urinary bladder.
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URINARY BLADDER & URETHRA:

Both the urethras open into a sac like organ which is called urinary
q- bladder. It stores urine for a short period. Then it passes through a narrow duct
which is known as urethra. By the help of urethra the urine is discharged out of
the body. '

—
oL

NEPHRONS

Nephrons are the structural & functional unit of kidney. Each kidney
consists of about 1 million nephrons.

STRUCTURE OF NEPHRON:

A nephron is a tubular structure which is composed of following parts.

Malpighian body
Proxi voluted tubule
L -

uted tubule
ollecting duct.

I n Body:
Ieli cortex of kidney
It is composed of cup — like Bowgih

netwg apillaries known B

. ® 8 8 8

edulla,

called
loop of Henle.
:
i 4. Distal Convoluted Duct:
i The ascending limb of loop of Henle becomes larger in diameter in the

cortex & forms a coil called distal convoluted duct.

5. Collecting duct:

The distal convoluted duct finally opens into a common collecting duct
which receives urine from a number of nephrons & drains into the pelvis of the
kidney.

: 6. BLOOD VESSELS OF NEPHRON:

, : Blood supply to the glomerulus of a nephron begins as an afferent arteriole
i - arises from renal artery. From the glomerulus blood is carried by the efferent
| arteriole to the capillary network. One of the network called peritubular
capillaries is associated with proximal & distal convoluted ducts while the other

= are called vasa recta runs straight parallel beside the limbs of loop of Henle.




CLASS: XII -10- . BIOLOGY NOTES

REGULATORY FUNCTIONS OF KIDNEY:

Nephrons are the functional units of kidney & they perform regulatory
function. This process is completed in the following stages.
Ultra filtration
e Reabsorption g
» Tubular secretion
* Counter Current Exchange

ULTRAFILTRATION:

* In the 1"stage non selective ultra filtration of blood occurs while passing
through the glomerulus’s of malpighia body. :

* Two factors are responsible for this ultra filtration,

Factor # 1:

Both the capj of glomerulus & _the.ks of Bowman’s
are sieve like in n¥r ermit all the mo
blood cells to pass through them.
Factor # 2:

Blood pressu erulus is high b
arteriole is much less than that of afferent artefiolgl] 0
is generated i r er moleculds Bf
the Bowman' n "' . :.

EEm =
REABSORPTION:
e Ac absorption of rulus [filfrate

convolute - arge améunt of fil .

circulation. Here glucose, amino acid watgr s

s Reabsorption of water also occurs when t

convoluted duct passes into the descending : ncable fo
other solutes.

* The ascending limb is impermeable to water. Here reasborption of sodium
& chloride ions takes place through active transport.

* The distal convoluted duct is slightly hypotonic to the blood plasma. In

this region concentration of various salits is adjusted under the influence of
hormones.

* In the collecting duct of nephron water is reabsorbed in the presence of
antidiuretic hormone,

TUBULAR SECRETION:

At the level of both proximal as well as distal convoluted ducts, some :
poisonous substances as well as nitrogenous substances such as ammonia, urea,

uric acid creatinine are secreted from the blood directly into the filtrate by active )
transport.
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COUNTER - CURRENT EXCHANGE:
There are two counter current systems operating in the medulla which are
involved in the exchange of solutes & water.
¢ One of the counter current is termed as counter current multiplier in the
loop of Henle. It is involved in developing the concentration of ions across
k the medulla. During the passage of isotonic filtrate through the descending
limb the
reabsorption of water turns the filtrate gradually hypertonic to the tissue
fluid. While in the ascending limb the sodium & chloride ions are actively
removed from the filtrate thus reducing the hyper toxicity & tuning it into
hypotonic. Due to the hypertonic environment in medulla, almost 90% of
water of the filtrate is reabsorbed.

* The other counter current system is composed of Vasa recta, the blood
vessels that run parallel to the loop of Henle. The blood supply to the vasa
recta provides sufficient movement & oxygen to the cells of medulla &
also takes away the water absorbed from the filtrate.

Collecting

o e e e |

‘Medulla

~ FOR.
~ MORE!IF

il

renal pelvis.

Composition of Urine:
Water =935%
Solid wastes = 5%

COMPONENTS COMOSITION
(Concentration / 100cm?)
Water 95.00
Proteins 00.00 _
glucosc gguﬂgu EWHE
rea ; Fo ]
Creatinine 0.3 -0.70 7 E:‘fnﬁj
. Ammonia 0.3 -0.70
- Uric acid 0.3
Sodium 0.3
Chlorides 0.60
0.47

B [Ca, Mg, K, PO, So]
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pH 5.00

EFFECTS OF HORMONES ON THE WORKING OF KIDNEY: -

—

Following types of hormones effect the working of kidney.
* Antidiuretic hormone or vasopressin. '
* Aldosterone
» Parathyroid hormone

ANTIDIURETIC HORMONE:

Site of Secretion:
Posterior lobe of pituitary gland.

Function of ADH:

It increases the reabsorption of water in the collecting duct.

ALDOSTERON
Site of Secraiiﬂl

Adrenal cortex.

unction of al :
It increases the réabs@rption of sodium ions
HHEN

Site of Secretion:

Mhzroid Glands 7

Function of parathyroid hormone:

It regulates the concentration of calcium
reabsorption of Ca*? in nephrons.

KIDNEY PROBLEMS:

There are following types of kidney problems.
Kidney stones

Lithotripsy

Renal failure

Dialysis

Kidney transplant

KIDNEY STONES (CALCULUS):

Kidney stones or calculi are meinly composed of calcium oxalate or —
phosphate.

Oxalate rich food:

Tomato, Spinach, Leafy vegetables.
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Infective Stones:

About 20% of calculi are termed as infective stone. These calculi consist of combination
of Ca, Mg NH; (POy),.

LITHOTRIPSY (TREATMENT OF CALCULI)

Lithotripsy is a recent method for removing kidney & uretral stones.

Procedure of Lithotripsy:

In this process shock waves or ultrasonic waves are used to break up
calculi for removal.

RENAL FAILURE:

It is a condition in which there is a reduction in the ability of the kidneys
to filter waste products from the blood & excrete them in urine.

ue to renal failure:

failure nitrogenous wastes start accumulatmg in the blood
which e symptoms s ; : Mami
weakness, breathlessness, high blo

LR
R

Methods of Dial

There are two m

Compl

used to remo

XS excess
a treatment '

f dial

« Peritoneal dialysis
Haemodialysis:

In this dia[ysis kidney machin
(the dialysate) is used. During this d721% - ;
repeatedly through a tube of pnrtm]ly permcubl: membrane (dlalysm membrane)
bathed in dialysate. While passing through the dialysis the nitrogenous wastes &
excess salts are diffused out from the blood into the dialysate through the
dialysis membrane. Thereafter the blood is returned to the circulation. It goes on
for 6-10 hrs.

Fadjal Cephalke
ariery veln Bubble rap
4 —
4 =
. Bood in | ——»
Shinl device with
aludmnﬂsﬂh
conreclion
palient fo dusbyer 1 oy
—

Jj Jo

Lhed Fredy Corstant
dialyzing distaing  lempermture
lution sokilion bath
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Peritoneal Dialysis:

This dialysis requires an abdominal incision. Through the incision a
catheter is inserted into the peritoneal cavity. Dialysate from a bag attached to
the catheter passes into the cavity where it is left for several hours. During this
period waste materials from the vessels living to transferred .into the dialysate.
The fluid is then allowed to drain out through the catheter. The process takes
about an hour & it is repeated during the day or night,

KIDN RANSPLANT:

In youn ng kidftey failufe
kidney is along term solution. It is a surgical pfo
the cases.

THERMOREGULATION:

It is the maintenance of body temperature within a range in at enables the
body to function efficiently. The normal temperature range for active life is 10°C
to 35°C for most of the organisms.

ADAPTATIONS OF PLANTS TO LOW / HIGH
TEMPERATURE (BOTANY):

LOW TEMPERATURE:

The low temperature at the level of freezing point causes in crystals
formation in cells. This is avoided by the plants by developing freezing tolerance
in which the composition of solutes of cell is altered in a way that ice crystals
are formed in the cell wall rather than the cytosol.

HIGH TEMPERATURE:

High temperature is more harmful than low temperature since enzymes are
denatured. The principal way to cool down the plant in this situation is -
transpiration. At 40°C or above most of the plant cells synthesize that shock
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proteins that protect enzymes & other proteins from denaturing due to high
temperature. Shiny cuticle, small leaf surface area, wilting also provides
protection from heat.

THERMOREGULATION IN ANIMALS:

SOURCES OF BODY HEAT GAIN & HEAT LOSS:
HEAT GAIN:

There are two methods of heat gain in animal body.
e Externally heat is obtained by solar radiations.

* Internally heat is obtained as a by product of metabolism & muscular
contraction.

POIKILOTHERMS OR COLD BLOODED ANIMALS OR ECTOTHERMS:

Poikilotherms are those animals whose body temperature changes
according to the environmental temperature.

=odg|N
, fishes, amphibiffin &

HOM S OR W
ENDO

B, meot s are those anime hn“lm erature

which is inde ende'nt'u'f the enviro
m.ﬁﬂr&-

There are two types of thermare
« Behavioural regulation
s Physiological regulation

BEHAVIOURAL REGULATION:

Many animals can increase or decrease heat loss by changing their
location. This is a type by behavioural regulation.

Tt

PHYSIOLOGICAL REGULATION:

It is extribited by slight change in the blood circulation pattern change in
the rate of metabolism, cooling by evaporative heat loss & activation of certain
muscles.

THERMOREGULATION IN MAMMALS (MAN):

%

| ¢
: MECHANISM OF THERMOREGULATION IN COl
Z

|

E

:,.‘J

= S ot NS TS ENSAS L 1 ST

P TEMPERATURE:
. * Physiological Mechanism
e Behavioural Mechanism
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Physiological Mechanism:
A. Non - Shivering Thermogenesis:
1. Erection Of Hair:
In furry animals the hair in vertical position can trap a thick layer of
stationery air next to the skin. Due to this, heat loss from the skin is reduced, .
2.Reduction in blood flow towards skin:

In cold temperature the owing of the arteriole or vaso constriction occurs
so lesser blood is supplied to the body surface to conserve the body heat.

3.Sub-cutaneous fat accumulation:

In mammals fat is stored in adipose tissue below the skin. The fat is a bad
conductor of heat so it functions as a chemical insulator.

B. Shivering Thermogenesis:

In cold temperature shivering begins in the body, which generates heat in
muscles,

Behavioural Mechanism:
Behavioural i include moving to a warmer place, huddling close
together with eachﬂa i “Jnns putting additional clothes.
OF

MECHANISM THERMOREG

TEMPERATURE: E u‘ ﬂ“
* Physiological"me
¢ Behavioural mechanism
Physiologi

Secreti slveat glands
To pro §5 Vaso-difation of artefl
duction of sub cutaneous f:
eat by breathin

Behavioural Mechanism:

Behavioural mechanism means moving fo
clothes, etec.

ROLE OF BRAIN IN TEMPERATURE REGULATION OR
THERMOREGULATION: )

Hypothalamus is the part of brain which has thermoregulatory centre. It is
commonly called the thermostat of the body. The hypothalamus is set at a
particular temperature called the set point. Any change in the body temperature
below or above the set point is detected by the hypothalamus & instructions are
sent to appropriate organs to bring the body temperature back to normal.

FEVER (PYREXIA):
Definition:

Pyrexia is defined as:
“The body temperature above the normal set-point i.e. 37°C or 98.6°F",
CAUSES OF PYREXIA:

* Bacterial infections

e Viral infections B
¢ Non infections
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Chapter SUP P IR

PORT AND MO’ NT IN PLANTS
SUPPORT IN PLANTS:

There are three types of cells in a plant body:
i) Parenchyma

ii) Collenchyma

iil)  Sclerenchyma

(i) PARENCHYMA:

lls are found in epidermis, cortex and pith.
ells with intercellular spaces

STRUCTURE OF A PARENCH
ave thin primary we A :
is a large central- VYadhole. ik 5, SWITOURAS pesipheial Mlayer of

; l i ntermaPpfedBure called turgor
organs remain firm and rigi

i)  COLLENC .

ese cells are found in the

Y RIOL 115
These are also alive cells without in ‘ ﬁ 3
STRUCTURE OF A COLLENCH ATOU

Their cell wall has irregular thickness due to the thickness of wall all the inter-cellular
spaces are filled.
SUPPORT BY A COLLENCHYMATOUS CELL:
Collenchyma functions as an important supporting tissue in young plants,

(i) SCLERENCHYMA:

Sclerenchyma are mostly dead cells which lack intercellular spaces.
Tracheids and vessels of xylem are composed of sclerenchymatous cells.

STRUCTURE OF A SCLERENCHYMATOUS CELL:
They have uniformly thick, highly lignified secondary walls.
In most of the cases they lack protoplasm.
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SUPPORT BY A SCLERENCHYMATOUS CELL:
Sclerenchyma are the main supporting cells in a woody plant,

TYPES OF SCLERENCHYMATOUS CELL:
1-  FIBERS:

Fibers are very elongated cells with tapering ends. They are tough and strong but
flexible.

Example:  Cotton fibers.
2- SCLEREIDS:
These are variable often irregular in shape.

Example:  Simple unbranched sclereids are generally called stone cells which are
common in nuts and hard parts of seeds.

THE THREE BASIC TYPES OF PLANT TISSUE

cell walls

with lignin

GROWTH:
The irreversible increase in the length and the weight of an organism is called growth.

GROWTH IN A PLANT BODY:

There are two types of growth in a plant body:
(i) Primary growth
(i)  Secondary growth

(i) PRIMARY GROWTH:
The increase in the length of a plant due the activity of apical meristem is called
primary growth.

(i) SECONDARY GROWTH:
The increase in the width of stem due to the activity of vascular cambium and cork
cambium is known as secondary growth.

MECHANISM OF SECONDARY GROWTH:

FOMATION OF CAMBIUM RING:
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+ In the dicot stem vascular cambium is present between xylem and phloem. At the
time of secondary growth strips of meristematic cells are appeared in the medullary rays. These
strips spread laterally and combine with the vascular cambium. These strips of meristematic cells

* are known as inter fasicular cambium and the vascular cambium is also known as fasicular
cambium. When both of these cambiums are combined 2 ring of meristematic cells are formed
which is known as cambium ring,

FORMATION OF SECONDARY TISSUES:

The cambium ring starts to form secondary tissues by rapid cells divisions. This
ring forms secondary xylem towards the inner side while secondary phloem towards the outer
side. The activity of this ring is more rapid towards the inner side therefore a large amount of
secondary xylem is formed inside the stem.

1- SECONDARY XYLEM AND SECONDARY PHLOEM:
2-

The secondary xylem is also known as wood, which is composed of fdllnwing
components:

JOH....
fvﬁ&t o i st 3

aman cells

As we know that mo i S d' of -dead
sclerenchyma which is very hard tissue bed i 1 -
i to the formation of secondary xylem prim

ruptured from various places, These rupturt

FORMATION OF CORK CAMBIUM:

After the formation of secondary xylem and secondary phloem a ring of meristematic cells

also appears in the outer region of primary cortex. This ring is known as Cork cambium
(phallogen).
This ring of meristematic cells also forms secondary tissues towards inside as well as outside, It
forms secondary cortex (Phelloderm) towards the inner side and cork towards the outer side. The
= secondary cortex overcomes the function of primary cortex and the cork replaces the function of
5 epidermis,

;‘ XYLEM AFTER SECONDARY GROWTH:
| After the secondary growth two types of xylem or wood can be seen in a dicot Stent. 7 |[)%
i ) HEART WOOD:  This xylem is unable to transport water and dissolved
B substances,
if ii) SAP WOOD: This is the functional xylem inside the dicot stem.

E ANNUAL RINGS:
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The plants of temperate regions accumulate secondary xylem in the form of concentric
layers which arc known as annual rings. Each annual ring consists of two zones. An inner zone of

spring-wood and an outer zone of summer-wood. The age of a plant can be calculated by the
counting of these rings.

Primary Phloem
Primary Xylem

(A} Early secondary ' P ——— Emf_mlannis
lissue development +— Poricycla

Secondary Phloem
Secondary Xylem

Epidermis, Cortex and
Endodermis Being Shed

{B) Naw sgcandary Periderm

tissues crush the
primary lissues

iC) ParidmrM 5
ouler p

protective lissue

¥
\AOVEMENT IN RL?

Any action taken by living organs to reduce its irritability produced by stimuli is known as
movement.

Definition:

TYPES OF MOVEMENT IN PLANTS:

1- Autonomic or spontaneous movement.
2- Paratonic or induced movement.

AUTONOMIC MOVEMENT:

Such plant movement which appears due to internal stimulus is known as
autonomic movement.

There are three types of autonomic movement;
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H (i) Locomotary movement
; (i)  Growth and curvature movement,
fl (iii)  Turgor movement

(i) LOCOMOTARY MOVEMENT:

: DEFINITON: _

i Movement of whole plant body or an organ or material within a plant cell from one
: place to another is called locomotary movement,

EXAMPLES:

1- The streaming movement of cytoplasm (cyclosis)

2- Chromosomal movement during cell division.

3- Ciliary movement or movement due to flagella.

(i) GROWTH AND CURVATURE MOVEMENT:
The beneficial changes due to the differences in the ratio of growth of different
parts are called iwth and curvature movement. There are two types of this movement.

ovement

(: TION:
wth in the apex offi

PARATONIC MOVEMENT:

Those plant movements which appear due to the external stimuli are known as
paratonic movement.

£ There are two important types of these movements:
H (i) Tropic movement
(i)  Nastic movement

Ecim'.';

" ADAMJEE COACHING CENTRE _
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() TROPIC MOVEMENT OR TROPISM:

Tropic movements are growth responses in which plant organs move in particular

directions,
There are following types of tropism. )
(a) PHOTOTROPISM: _

The tropic movement due to the stimulus of light is called phototropism.
EXAMPLES: The upward movement of shoots towards the light is called positive
phototropism and downward movement of roots away from light is called negative phototropism.

(b) GEOTROPISM:

The tropic movement due to the stimulus of gravity is known as geotropism.
EXAMPLE: The downward movement of root towards the gravity is called geotropism and the
upward movement of shoot away from gravity is called negative geotropism the growth of
secondary and tertiary roots is called transversal geotropism.

() CHEMOTROPISM:

The tropic movement due to the stimulus of certain chemicals is known as
chemotropism.

EXAMPLE: The gro be towards the ovary,
(d) HYD

The tropic movement due to the stimulus ¢

EXAMPLE: Roots iti hydrotropic.
() THIG :
The tr t due to the stimulus g

EXAMPLE: The coiling of a tendril around a rope.

no particular direction of movement are
nastic

The nastic movement caused by light is

EXAMPLE: The flowers of Oxalis and Protulaca opef i

of Nicatiana close in day and open at night.
(b) HAPTONASTIC:

Haplonastic movements are caused due to the stimuli of touch.
EXAMPLE: These movements are found in insectivorous plants,

\V T OVEMENT IN

SUPPORT:

In an animal body the support is provided by the skeleton, which is tough and
rigid frame work which provides protection, shape and support to the body organ. It is composed
of inorganic or organic substances or both.

MAJOR FUNCTIONS OF SKELETAL SYSTEM:

(1) SUPPORT AND SHAPE:
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Bones support soft tissues and serve as attachment sites for most muscles and provide
shape to the body.

1. (2) PROTECTION:

: Bones protect the inner sensitive organs of the body such as skull protecis brain, spinal
cord is protected by vertebral column, Iungs and heart are protected by rib-cage.

(3) MOVEMENT:
The elements (bones) of skeleton system act as lever during the movement.

(4) MINERAL HOMEOSTASIS:

Bones keep calcium, phosphorous, sodium and potassium. Through negative feed back
mechanisms, bones can release or take up minerals to maintain homeostasis.

(5 BLOOD CELL PRODUCTION:
Red blood coiusclm, white blood corpuscles and platelets are produced in bone marrow,

EJ” tive tissue found with in certain bones.
TYP, ETON
‘/LH/ that lack & hard ske

- can act as hydrostatic skeleton. It

The skeleton, which is fouh
It is inert and non-living.
Examples: -
PROTOZOANS: - Radiolarian (silica)
Foraminifera (Limy shell)
MOLLUSCS: - Limy shell
CRUSTACEANS: - Chitinous

)éXOSI{ELETON OF ARTROPODS:

The arthropods have highly complex exoskeleton. This skeleton has variety of adaptations.
The invagination of exoskeleton forms firms ridges and bars for muscle for attachment.
This skeleton is thin, soft and flexible at joints,

This skeleton has sensory receptors called sensilla.

It permits gaseous exchange, ~

J(fﬁCDYSIS or MOULTING:

The shedding of the old skeleton at the different stages of growth and a new one is
formed. This process is known as ecdysis.

= ENDOSKELETON:

i
1 3
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1) The skeleton, which is found inside the body of an animal, is called endoskeleton.
2) This skeleton is composed of bones, cartilage or both, Both bones and cartilage are

rigid connective tissue, which are consisting of living cells embedded in the matrix
of protein called collagen. )

\/BﬂNE: | :
1) It is the most rigid form of connective tissue.

2) The collagen fibres of bones are hardened by the  deposition ~ of  Calcium
phosphate.

3) The long bones consist of an outer shell of compact bone, with spongy bone in the
interior.
4) The outer compact shell provides an attachment site for muscle. The spongy bone
is light, rich in blood vessels and highly porous. )
5) The cavity of spongy bone contains bone marrow  where blood cells are formed.
6) There are three types of cells associated with bones.
i) Bone forming cell (osteoblast)

ii) Ma steocytes)
iii) Di bones (osteoclast)
/ CARTILAGE:

and extemaiear
3) The livi
4) Therei
5) There

1) Tt is much soft because the collagen :
2) It is found at surface of bones and 4156

(1) "ALINE CARTILAGE:
i ost a n

(iii) FIBRO CARTILAGE:

It has matrix-containing bundles of collagen fibre§.
and in the epiglottis.

HUMAN SKELETON
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Human Skeleton
Skull

- Maxilla

Mandible
Varlabras
Scapula

- Clavicla

7

Hun'E nlnn is composed of

) ;
) skeleton

JETON:

It is composed of:

Vertebral column
3 Ribs and sternum '

i) SKULL:

It is made up of Cranium and Facial bone. ¢

Cranium Bones:- These bones form the brain box. There are following eight cranium bones
» Frontal, .

Parietal (paired bone).

Temporal (paired bone).

Occipital.

Sphenoid.

Ethmoid.

Facial Bones:- There are ten facial bones which form the front part of face. ~
« Maxilla. Bl
Palatine. ) 2k
Zygomatic. O} 34154

Lacrimal.

Nasal.

Vomer (unpaired bone).
Inferior Conchae.
Mandible (unpaired bone).

-
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it) VERTEB

e It is extend
cord.

e Itis composed of 33 bones (vm:hmc), but afie

IH E Aﬂtﬁ ﬁaﬁs of ribs that ¢
ect anteriorly with sternum, two pai
do not attach wi X

(2~ APPENDUCULAR SKELETON:
~tis composed of pectorial girdle, pelvic girdle and limb bones.

L(i)f Pectoral girdle:
A pair of pectoral girdles, at shoulder, holds the arms to the axial skeleton. Each
pectoral gi onsists of a Seapula and a Clavicle.

Al Pelvic girdle:
The pelvic girdles serve to attach the leg with the vertebral column at hip region.
Each pelvic le called Innominate bone, which is composed of Ilium, Ischium and Pubis.

(1i1 ore limbs: “
It consists of 1 humerus, 2 radius and ulna, 8 carpals, 5 metacarpals and 14

phalanges,
(iv) ~Hind limbs:

The hind limb consist of 1 femur, 1 Patella, 2 tibia and fibula, 7 tarsals, 5 metatarsals and
14 phalanges

JOINTS

The regions of skeleton where two or more bones meet ~ together are called joints.
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MASSIFICA TION OF JOINTS

ON THE BASIS OF MOVEMENT: B
i) _~-IMMOVEABLE JOINTS: -
They do not allow any movement e.g. joints in skull.

ii)—PARTIALLY MOVEABLE JOINTS: -
They allow a little movement e.g. joints b/w ribs &  vertebrae.

il FREELY MOVEABLE JOINTS: -
They allow movement.

a) Hinge joint: - It allows movement in one plane e.g. elbows and knee joint.

b) Ball and socket joint: - It allows movement in many planes e.g shoulder and hip joint.
¢) Pivot joint: - It allows a twisting movement e.g. it is present in elbow.
joint: - In this type of joint bones slide over another e.g. joints in ankle and

iil) Synovial join
These joi
een

buffer solution some parts o
which held the bone together.
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Figurs 1.14. Types af synovial Joink b ol 0o g
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DEFORMITIES OF SKELETON

) GENETIC DISORDERS:
i) Cleft palate (Hare lip)
ii) Microcephaly (Small head)
iii) Arthritis or Osteoarthritis
@ HORMONAL DISORDERS:
Osteoporosis:

This disorder is found in elderly women because level of their estrogen secretion
falls.

Complication:

Due to the deficiency of estrogen the bones become porous, thin and week, g
consequently easily breakable,
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;é -
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feltlixe 1
.-~.E -J'—h
Narmal bane Close-up view
=, —-".;i‘.

N dee

Bone with osteoparosls Close-up view

@NNU[%HTIONAL DEFICIENCY OR
TION:
JuIne curving of bones in_chi . ie itamin D or

fi

I :
1) rae of our body an
absorber.

M l Himﬂ trauma th | : isblaces, it
= slip.
g H E
This protrusi upo i 3 i
pain and inabili

;_. Prolong rest on a hard bed dnd

@ SPONDYLOSIS:
Introduction:

Spondylosis is a deformity of the joints of two vertebrae particularly of the

Y neck.

E Complication:

! This result in pressing upon the nerves emerging from the spinal cord and
: result in severe pain in neck, shoulders and upper limb etc.

: Treatment:

The pain is relieved by wearing a hard collar around the neck.

SRR UL S
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©

ARTHRITIS:

Examples of Disc Problems

Normal — o G T

Disc .4 .\;v‘ ; -
Degeneratad L..' 2 T‘g

Disc —ty i, By

Bulgin _ij

Disc e A)

Introduction:
I n in which a joint begp
Causes:

It may be hereditary may be due to a vi

time onl i ' ' '
=HHIRE
j 8ni€ Very stiff and He
ippled.
M
replacemént of the affe

of rubber and plastic.

SCIATICA:
Introduction:
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It is the severe pain of the hind limb, which occurs when a nerve of the
sciatica plexus is being pressed. '
Causes: '
It may be due to disc slip in the lower abdomen, a trauma or due to a damage to
branch of sciatic nerve by the needle of a syringe.
Complication:

It makes the leg highly painful and virtually immovable. Recovery is very slow and often
not complete.

Sciatica

ower ba
umbar lﬁl‘l.}

7= Area of paln or.aumbn
. frem ll:lgl.lcl

REPAIR OF A BROKEN BONE
Fractured bone:

Bones are living tissue and whenever broken, start healing like any other damaged
tissue of the body does. A broken bone is said to be a fractured bone.

Treatment of a fractured bone:

After a fracture the bone is made immovable for a few weeks by wrapping the
affected area into a plaster (i.e. a cast of plaster of Paris).

=

(=125

T

5._
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.

MUSCULAR SYSTEM:
Smooth Cardiac
Ski
Shetal Muacles Muscles Muscles
1) On smooth 1) Cardiac muscles
[-D’ ?’fﬁﬂ; g::rzsbz‘: muscles bands have light &
' are absent. dark band.
2) They are
| 2~ They are 2) They are :
L multinucleated. uninucleated. upmucleated or

binucleated.

3) Their nucleus is 3) Their nuclens is | 3) Their nucleus is
present in present in the present in the
peripheral region. centre. centre.

. Muscle fibres are | 4) They are spindle | 4) They are
A cylindrical & e and cylindrical and

unbranched. ched. branched.
}H’ﬁ are volun . 1
A g ot involuntary in
" These muscles -are i
¥ present on the
skeleton

musacle fiber }

MUSCLES:

1) The muscles that are attached with the skeleton & associated with the movement of
bones are called skeletal muscles,

2) These muscles are voluntary in action.

3) They have light and dark bands so called striated
muscles.

4) They muscles are attached to bone by a bundle of collagen,
Non-elastic fibres known as tendons.

5) On the basis of tendons there are two types of
Skeletal muscles.
i) Bicep: .
Those muscles, which are connected with the bone by the help of two
tendons.

Example: - Flexor )
ii)  Tricep:
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Those muscles, which are connected with the bone by the help of three
tendons.
Example: - Extensor
6) Each muscle is an elongated mass of million of fibres called muscle fibres.

7) All the muscle fibres are surrounded by tough smooth connected tissue.

8) The end of the muscle that remains relatively fixed when muscle contracts is called
origin, the end that moves is called insertion. Thick part between the two ends is called
the belly.

SKELETAL MUSCLE FIBRE

1) Each muscle consists of a large number of muscle fibres or cells.

2) Each muscle fibre is long cylindrical cell with multiple oval nuclei, which are arranged
in periphery.

3) Skeletal muscle fibre is large cells their diameter is 10- 100 um.

4) Sarcolemma:

The cell membrane of a muscle fibre is called sarcolemma.

5)
of a muscle fibre is«ea
en and have unique

igment that stores oxygen).
o HOR
Inthe plasm there are la

y ight and dark at
band, while the dark alled

Each A-band has a lighter stripetalle
9) Z —line:
The I-band has a dark line in the midd

10) Sarcomere:

The region of a myofibril between two Z-lines is called sarcomere and it is the smallest
contractile unit of muscles fibres.

MYOFILAMENTS:
The myofibril contains two types of protein filaments called myofilaments.

ULTRA STRUCTURE OF MYOFILAMENT

1) Myofilament is made up of thick and thin filament. The central thigkyz.
filament extend the entire length of the A-band the thin filament§y=
extend across the I-band and partly into A-band. ~—7 |5

2) The thick filament which is about 16nm in diameter is composed of myosin protein.

" 3) The thin filaments are 7-8 nm thick and composed of chiefly actin molecules.

4)  Cross Bridges:
The region where myosin and actin filaments fixed together during muscle contractile
are called cross bridges.
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SLIDING FILAMENT MODEL:

1)  When muscle fibre contracts the thin and thick filaments undergo shifting.
The I-band reduces in length and Z-line get closer. .

2) H. Huxley and A.F. Huxley suggested a hypothesis in 1954 to explain all events in muscle
contraction this is called “Sliding filament model” of muscle contraction.

3)  According to this concept the thin filaments slide over the thick filaments, in this way actin ¥
and myosin filaments overlap to greater degree.

4)  Thus the Z-line is brought closer together, I — band shortens and H-line disappears.

5)  In this process actin and myosin proteins are attached to form actinomyosin.

Relaxed sarcomere
e pe—— (Z line)
| A |

ac mm

filaments

P r——
[
shide past

each other

Another

forms

Another
power stroke

(toward * ¢
center of
sarcomere)

ENERGY REQUIRED FOR MUSCLE CONTROL

) Energy requires for muscle contraction comes from the ATP supply of
mitochondria.

2) ATP is maintained by the aerobic break down of glucose in muscle cells, which comes from
stored glycogen in the cell. A

3) When more energy is required due to high metabolism, it is provided by another energy -
storing substance called creatin phosphate.

4)  Sometimes oxygen deficiency or very high metabolism, ATP are produced by anaerobic
breakdown of glucose into lactic acid and lactic acid accumulation cause muscle fatigue.

Muscle Fatigue:

Muscle fatigue is a state of physiological inability to contract. Muscle fatigue resulls due
to the accumulation of lactic acid in the muscle, which is formed by the anaerobic breakdown
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.4 of glucose. Accumulation of lactic acid causes muscle pH to drop, so the muscle is unable to
contract for a while.

' ABNORMAL MUSCLE CONTRACTIONS:

q° (1) Tetany:

Tetany is a sudden involuntary contraction of striated muscle, which i is caused by
low level of calcium in the blood.

Hence the muscle fibres are held under a constant contraction.
. Tetany of the respiratory organs if not treated immediately may prove fatal.
d (2) Cramps: |
e It is also a type of tetanic contraction, which is commonly called a muscle pull. It
is usually occurs in a limbs muscles. It occurs due to dehydration, electrolyte imbalance or
a low blood sugar level.

k] ANTAGONISTIC MUSCLES:
Definition:

| S ! work in pairs, with one muscle working against the other. Such a set of
musc] nistic muscles.

Exam

Protractor: Moves

m::i

Adductor:

e R e A T e A s

(i) LocomMoTiON IN EUGLE

Locomotory Organs:
P Euglena moves with the helpig
i Mechanism of Locomotion:
i Flagellum is at its anterior end of the body and pulls the organism forward.

As the flagellum is whipped backward the organism moves forward.
Euglena is able to change its direction by the active contractile myonemes which run along
b the length of its body. When they contract the shape of the body is changed as well as its
direction,
Euglenoid Movement:

First, body becomes short and wider at the anterior end then in the middle and later
at the posterior end.

This movement is called Euglenoid movement.

(i) LocOMOTION IN PARAMECIUM:
E Locomotory Organs:

W RETR 2 LU fy7 HTHL

Paramecium moves with the help of cilia, this movement is also called ciliary
movement,
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Cilia:

1) Cilia are short, fine thread-like extension of the cell membrane. The length of cilia
ranges from many microns to many hundred microns and the diameter varies in from 0.1
- 0.5 p.

2) A cilium consists of nine peripheral double fibrils giving the appearance of 8-
shaped figure and two central small fibrils. All these fibrils run longitudinally through the
cilium these are covered with the extension of membrane.

L

Mechanism of Locomotion:

e

backwari isSroughtabout by alterna
and recovery strokes. A powerful stro

(iii) LocoMOTION IN AMOEBA:
Locomotory Organ:

The amoeba is a unicellular organism and has no special organs of locomotion, so
locomotion is carried by Pseudopodia.

Mechanism of Locomotion:

During locomotion a blunt pseudopodium is formed in the direction of movement,
Simultaneously the pseudopodia on the opposite side are withdrawn. This type of
locomotion is called pseudopodia locomotion.

SOL - GEL THEORY:
Introduction:

This theory was formed by Hyman (1917) and later supported by Mast (1927). >
This theory explains the mechanism of the formation of a pseudopodium.

Explanation:
According to Mast the body of Amoeba is differentiated into three parts.
(i) A thin and elastic plasma lemma.
(ii) An outer non — granular ectoplasm.
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(i)  Inner granular endoplasm. The endoplasm is further differentiated into an outer
jelly like PLASMAGEL and inner more fluidly PLASMASOL.

(1)  According to this theory the formation of pseudopodium is based upon
spontaneous reversible sol — gel phenomenon.

(2)  In this process first the plasma gel is changed into sol, so the inner protoplasm
flows into this sol, which applies a pressure on plasmolemma to form a
pseudopodium. After the formation of pseudopodium the sol is again converted
into plasma gel.

Plasmagel

Plasmasol

F“aﬁ LOCOMOTION INLANBVALS

o pressure on the body wall.

\ MUSCLES: Two sets of rﬁ?e

LOCOMOTORY ORGANS? There are
which acts as the locomotory organs. Thesd

MECHANISM OF LOCOMOTION:

» The anterior half of the animal &g es thin and elongated due to the contraction of
circular muscles. Then its mouth is attached on the soil which acts as a sucker and
firmly grasps the soil.

e Then the setae of this region protrude out by the contraction of protractor muscles,
these setae firmly grip the soil.

* Now the posterior half of the body contracts due to the longitudinal muscles. Then the
setae of this region are protruded out to take firm grip of the soil.

* 'When the posterior half is completed anchored, the mouth and the setac of the
anterior half are withdrawn and the animal begins to elongate moving forward.
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Alovement
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% LOCOMOTION IN JELLY FISH:
STRUCTURE: The jelly fish has an umbrella-shaped body which has a mouth at the anterior
end which opens into a cavity, known as gastrovascular cavity.

MECHANISM: It swims by the contraction of its muscle cells forcing the water powerfully out
of its mouth and umbrella to create a jet propulsion effect.

< LOCOMO 3
SKELETON: The soil h static skeleton.
LOCOMOTO : Like other molluscs

Snail moves by the co
under the influence of h sure of the body

SKELETON: g5 dan exoskeleton in the form

L '& VI ]
LOCOMOTORY ORGANS: The loco
All the tube feet are e wale
MECHANISM OF LOCOMOTION:
e When ampulae contract water forces the tub

ampullae
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SKELETON: The cockroach has an exoskeleton which is made up of chitin.
MUSCLES: Inside the exoskeleton striated muscles are present and the locomotion is brought
about by the interaction of muscular and exoskeletal system.

MECHANISM OF LOCOMOTION: _ )
* The cockroach has antagonistic muscles which work in opposition to one another.
Contraction of these flexor and extensor muscles move the appendages and the

P R T T e e e = e P

JOIN
 FOR
~ MORE!!
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" ADAMJEE COACHING CENTRE




CLASS: XlI -40- BIOLOGY NOTES

CONTROL IN PLANTS

CONTROL THROUGH PLANT HORMONES:

The plants respond to a variety of stimuli like animals some of their parts
having special tissues which produce special chemicals for control mechanism
and elso function as coordination chemicals. These chemical messages are called
hormones. The plant hormones are also called phytohomones or growth
regulators.

The first phytohomone was discovered by fret went in 1926 while studying

the phenomenon of phototropism in oat coleoptile. He used the name of “Auxin
(to increase)” for this hormone.

ways.

* By shaving f»nnﬂand regulating va

= By controlli iating growth at v

BI(

* Living jogg
regula 213,

. e rhythmic movement of
an erature changes
called b "

* When biorhythms occur with a frequenc

called circadian rhythms e.g. a bear
movement even if kept in constant light o

PHOTOPERIODISM:

The response of plants to relative length of the day and night is called
photoperiodism.

RESPONSES TO ENVIRONMENTAL STRESSES:

Changes in environmental conditions are the big threats for living
organisms especially for plants. These factors which change the normal condition
of light, CO», nutrients, temperature, etc. cause severe stresses on plants. The
common environmental stresses for plants are.

1. WATER SHORTAGE:

In dry condition, the guard cells of leaf become flaccid to close the
stomata. In this way the transpiration is stopped. The dry condition also
stimulates increased synthesis and release of abscisic acid. This hormone helps
in keeping stomata close. These plants produce deeper root system.
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2. OXYGEN DEFFICIENCY:

Those plants which grow in wet habitat or marshes, they develop aerial
roots to absorb oxygen.

3. SALT STRESS:

The plants especially halophytes have salt glands in their leaves where
desalination occurs. Those plants which grow in saline soil are called halophyte.

4. HEAT STRESS:
In plants there are two methods to tolerate the heat stress:

* Transpiration has a cooling effect on the plant body. By this method the
effects of heat are reduced.

* About 40°C plant cell start synthesizing relatively large quantities of
special proteins called heat shock proteins.

5.CO S:

. nd to cold stress b ing ipid composition of
E‘ -

* In freezing condition, change

P ifferent polymer
c t@8uper cool without

JIBRE o e

There are five types of phytohomones
*  Auxins

* Gibberellins
¢ Cytokinins

s Abscisic acid
* Ethene

1. AUXINS:

Discovery:
The first auxin was discovered by fret went in 1926 in Oat culcu@:’.z

. Chemical nature:

 Indol acetic acid (IAA)
e Indol butyric acid (IBA)
o Naphthalene acetic acid (NAA)

Site of Svnthesis:
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It is synthesized at the apices of stem and root, young leaves and young
embryo.

Role of Auxin:
Cell division and cell elongation.

It stimulates cell division and cell enlargement and bring about increase in
length of plant.

Initiation of Roots:

Auxin also initiates development of adventitious roots when applied at the
cut base of stem. :
Abscission:

In nature leaves and fruits when auxin production diminishes, a layer of
thin walled cells is formed at the base of petiole and stalk of fruit. This layer is
called abscission layer and causes fall of leaves and fruit with slight jerk.
Growth of Fruit:

——

Auxin produced in yo embryo promotes he growth of fruit.
Parthenocargxdn i\ﬁ

Use of auxi ducing parthenog
Apical Dominance:
Besides gro ometing function, auxir
growth, Growth o rd inhibits growth jof
This phenomenon i tn s apical dominancg, Tem

growth of lateral buds with more leaves and ax lar‘a#l
..

Weedicide ;
Auxin &RE'd'c'Icr. 2-4 dicH
used to kill

@aseal crops. i

2 RELLINS.

Discovery:

Gibberellins was discovered by T. Yabut
Gibberella fujikuroi. This fungus causes fooligh seeding ; 2aSe. in
rice. In this disease the infected rice seedlings elongated and y fall over
without producing gains.

=l
nnl

Chemical Nature:

The chemical nature of Gibberellins is Gibberellic acid. 70 types of
gibberellins have been discovered.
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Role of Gibberellin:

1. Cell division and cell elongation:
i Like auxin Gibberellin also promotes cell division and cell elongation.
Control of dwarfism:

Gibberellins can control genetic and physiological dwarfism in plants.
Seed Germination:

They promote the synthesis of a-amylase enzyme is dorment seeds due to
the production of this enzyme, the seed starts to germinate.

Parthenocarpy:
These hormones help in the formation of seedless fruits which are called
pathenocarpic fruits.

Increase of crop vield:

The crop yield of sugar cane can be increased by the application of
gibberellin about 50 tons / acre

+ Forma er and growth of nullen tube:
te flowering ard==tivem—pre yfpoiier=tabes during

fertilization.

3. ININS:

Discovery®
Cytokinins was discovered by

- i m m
' emically there are two type
Kinetin: It is

Role of Cytokinins:
Cell Division:

i They initiate rapid cell divisic
K Delay in Senescence:

They also cause delayed senescence

Breaking of Seed Dormaney:
They break seed dormancy and promote fruit development in some species.

4. ABSCISIC ACID (ABA):

5 In contrast to growth promoting hormones abscisic acid is growth inhibitor

; produced by plants during adverse environmental conditions such as drought
condition. ;

Role of abscisic acid:

¢ [t increases dormancy in buds & seeds.
« It causes stomata to close.
s It turns leaf primordia into scales,

B s. ETHENE:
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It is a gas which also acts as a growth inhibitor.

Role of ethene:
» It triggers ripening of fruits.

» It contributes in leaf abscission & also breaks the dormancy of seeds &
buds. '

* Italso initiates flowering in plants e.g. pineapple.

ZOOLOGY

ORDIN N & OL IN S
NERVOUS COORDINATION:

Nervous coordination is brought about by means of nervous system. In this

method communicagi place by electrochemical messages called nerve
impulses. Jn l“
‘ |
RECEPTORS: l
Neurones re i ation about an i \!.
environment of theFr‘g:nun;‘h sensory cells DEgans f
n.n

skin.
!

EFFECTO u ﬂE' ' '
. The o , HSs %el¥ of the bod
central nervous system into an acti alled

S5tem
CNS PNS
Cenfral nervous system Peripheral nervous sysiem
e.g. Brain + spinal cord e.g. Nerves

Information - Receptors 2 Sensory neuron = CNS - Motor neuron =
effectors = action

NEURON

A neuron is a special kind of animal cell, which can generates and conduct
electric current.

STRUCTURE OF NEURON:
A neuron is composed of following parts:
* Soma or cell body
e  Dendrites
* Axon

Soma or Cell Body: )
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*« The soma or cell body contains cytoplasm & nucleus.

» In addition to typical cell organelles it contains Nissl substances which
consist of ribosomes

Dendrites:

* From the soma, arise a number of thread-like processes, the dendrites
which receive stimuli and convey them to the soma.

Axon:

Axon is a long cytoplasmic process which usually arises opposite to
dendrites. It ends in knob like structures which are called axon terminals, The
axons of some neurons are covered by a myelin sheath,
¥ NEURON

ﬁ' ) Dendrites L o
|

Axon Terminals -:racnmrsﬂ“ l: A . coll
{tramsmitters) Body

—
r?" Lﬁ-— -.

Mode of
Ranvier

mmn

ath
M H E*Hatw laysr that
smisslon)

* Sensory neurons
* Motor neurons
* [Inter neurons

Sensory Neurons:

It carries sensory information from receptor to the other neurons or
directly to CNS.

Motor Neurons:
It takes commands of the control centre (CNS) to the effectors.

Inter Neurons:
It is found in central neurons system,
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FUNCTION OF NEURON:

A neuron is the functional unit of nervous system. It is induced in
communication by receiving stimuli, integrating various stimuli and sending
appropriate instructions to some of the effector organs.

NEUROGLIA (GLIAL CELLS):

Neurons in CNS are associated with other types of cells called neuroglia.

Functions Of Neuroglia:

* Seperation of neurons from one another.
* They also perform the phagoeytic function.
» They synthesize myelin.

Neuroglinl Cells of the CNS

NERVE IMP

The electrochemical signal developed by a neuron for communication is
called nerve impulse.

DEVELOPMENT OF NERVE IMPULSE:

Most of the neurons develop an impulse in the following way.
Resting membrane potential (RMP)

Propagation of impulse

Synapse.

Action potential




-
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Resting membrane potential (RMP)
¥ It was first studied in squids that unstimulated inactive neurolemma
(plasma membrane of neuron) maintains a charge of -65mv (variable b/w - 40mv
- 90 mv). This electrical potential is called resting membrane potential,
; Action potential:
It is a temporary & local reversal of the polarity of the neurolemma which
arises when neruolemma is stimulated. During the action potential the polarity of
neurolemma first changes to +40 mv (i.e. depolarization and then restores to -65
mv again (i.e. repolarization)
Propagation of impulse:
The action potential developed locally spreads along the entire
neurolemma is called propagation of nerve impulse.
Synapse:
The region where the impulse moves from one neuron to another is called

synapsegl sigt§ of three components,
e P t embrane
. i t

¢ Post synaptic membrane
Pre-s embrane:
I t the axon terminal.

Svnaptic Cleft:

E‘ r':c b/w the pie
ffbTane:

It is found in the s of
NeuTOtramemitier: E

Those chemicals which transfe
other Axon neuron are called
nonepinephrine, glycine, gaba, serofp

? | REFLEX ACTION
;

Reflex actions are automatic, involuntary responses which occur either due
to internal or external stimuli e.g. hand withdrawal in a painful stimulus, knee
jerk, blinking of eyes, etc.

MECHANISM OF REFLEX ACTION:

A reflex involves usually two neurons, a sensory and a motor neuron. The

pathway of such transmission is called reflex arc. In this case, since only one

e Diffused nervous system
¢ Centralized nervous system

: synapse is involved so such reflex is called monosynaptic.
d EVOLUTION OF NERVOUS SYSTEM:

:5 DIFFUSED NERVOUS SYSTEM:
H This is found in Cnidarians and echinoderms. In hydra & other Cnidarians
| because of the radial symmetry, there are no anterior and posterior ends. The
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nervous system consists of a network which is woven through the tissues of the

body. The flow of information through the network (nerve net) is in diffused
form.

ENTRALIZED NERVOUS SYSTEM:

It is the characteristic of bilaterally symmetrical animals which have
definite anterior and posterior ends. For example planaria is a simple animal
which has the simplest form of centralized nervous system. It consists of an
anterior part from which is connected with the sensory organs from the brain of
planaria to cord like nerves running longitudinally through the body.

HUMAN NERVOUS SYSTEM

The human nervous system is of centralized type. It can be divided into
following components.

* Central Nery CNS)
* Peripheral m (PNS)

CENTRAL NERVOUS SYSTEM:

are protected by bo
Both brain and spifial

cover called meninges. A pla ike <
the neurons umﬂEl‘lvt
== B8RAIN

praceniral gyrus
{molor cortax)

e
hypothalamus
frontal lobe -

There are three parts of brain:
e Fore brain
* Mid brain
* Hind brain
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i 1. FORE BRAIN:

B The fore brain can be divided into two regions.
{ . * Telencephalon

¢ Diencephalon

] . TELENCEPHALON;

The telencephalon is the largest part of fore brain. It is differentiated into
two cerebral hemisphere or cerebrum.

-4 CEREBRAL HEMISPHERE:

f Each hemisphere consists of two regions.

‘ Gray matter or cerebral cortex:

1 It is the outer part of hemisphere it is the seat of all conscious activities
£ and it is the place which is involved in intelligence, reasoning, memory ete. It
% is also divided functionally into an anterior frontal lobe, a lower central temporal

lobe a parietal and a dorsal occipital lobe.

White

3

.

H

- thalamus and li

¥ EEE

,. (a) THALA

i The tha cledri s also
3 i eptionsof pleasufe

£ .

|' (b) LIMBIC SYSTEM:

L - There are following parfs

L

Hypothalamus:

2 e It regulates homeostasis and pituitary gland.

i e It also regulates body temperature, blood pressure, hunger, thirst,
aggression, pleasure & pain.

; Amygdala:

= It produces sensation of pleasure, punishment and sexual responses.
= Hippocampus:

It is involved in long term memory.

2. MID BRAIN: —— (B

The mid brain is relatively very small. It receives and.integrates sensory
information like vision, odour as well as sensory information from the spinal
cord & relays them to fore brain.

3. HIND BRAIN:
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There are following parts of hind brain.
[. Medulla oblongata

II. Cerebellum

III. Pons

IV. Reticular formation

(i) MEDULLA OBLONGATA:

It controls breathing, heart beat, blood pressure, coughing, swallowing,
sneezing, vomiting, digestion, hiccupping, etc.

(ii) CEREBELLUM:

It is responsible for muscular coordination, balance etc.

(iii) PONS:
It regulates activities like muscular coordination, facial expressions,
breathing & sleeping.

(iv) RETICUL TION:
It lies in med¥®l11a¥ mid brain. It m

BRAIN STEM:

The brain stem consists of mid brain,

Mnﬂ SBINAL CO
It is a , dFv@ Bord that lic

through the neural canal of vertebr the

Structure o 3

In cross section, the spinal cord is diffeden
called white matter an inner grey called grey mattgs
neurons while the inner consists of nerve fibres
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PRy R P T e

Functions of Spinal Cord:

Spinal cord serves as an express way for signals between autonomic
* nervous systems and brain. It is also the control centre for many reflexes.

PERIPHERAL NERVOUS SYSTEM

The peripheral nervous system (PNS) consists of f'olluwmg nerves.
* Cranial nerves connected with brain 12 pairs,
¢ Spinal nerves connected with spinal cord 31 pairs
The PNS transmits signals between CNS & the rest of the body.

TYPES OF NERVOUS SYSTEM ON THE BASIS OF NERVES
I. Somatic nervous system
II. Autonomic nervous system

nervous system.

2, gMIC NERVOUS § -
that deal with smpoth

autonomic nervous system. %'

i il h P &

MO(B:E RI¥ the mternal

digestion of food, slow
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RECEPTORS

DEFINITION:

Receptors are either modified neurons or epithelial cells which occur 3
either singly or in groups with other cell types e.g. In eyes. They receive stimuli

either from external or internal environments and transfer them to CNS in the
form of impulse. :

TYPES OF RECEPTORS:

Receptors are classified into following types.

Thermo receptors:

They detect changes in temperature.

Mechanoreceptors:

They detect sound, motion, position in relation to gravity, touch, pressure.

Chemoreceptor:

They detect chemicals dissolved in fluid medium surrounding them,

Photoreceptors:
They detect Blk“m violet light,
Pain receptors

They detect tissues damage.

WORKING OF

In mammals §nc £ man, the skin cantaims
different sensations of touch, irisiure, cold, w

classified int
Free nerve
They afe“the Si tYpe Which lie in ¢
Encapsulated receptors:
The nerve endings of these receptors are
tissue. The skin contains following types of endt

Meissner’s Corpuscle:

These receptors are mostly found in hairless areas such
palms, soles, etc. These are sensitive to touch.

as finger tips,

Pacinian’s Corpuscles:

These receptors are located in dermis as well as in some internal organs &

freely movable joints. They respond to rapid change in pressure associated with
touch & vibration.

EFFECTS OF DRUGS ON COORDINATION:

A drug is a chemical substance which produces a specific physiological

response in the body. Some drugs are useful medically & others act on brain
producing artificial pleasure feeling,

NICOTINE:




CLASS: Xil : -53-_ ____ BIOLOGY NOTES

i It is a drug found in tobacco. It acts as a stimulant & is responsible for
dependence on tobacco. It mimics the acetylcholine & directly stimulates a
variety of sensory receptors.

R (L0 T
L)

Effects of nicotine: .

: In habitual smokers, the drug increases the heart beat & narrows the blood
vessel (increases the blood pressure) and stimulates the nervous system. In this
way it reduced fatigue, increasing alertness and improving the concentration.

NERVOUS DISORDERS
1. PARKINSON’S DISEASE
Introduction:

It is a brain disorder caused either by degeneration or damage to nerve
tissue within the basal ganglia of brain,

g ———
IR

Effects:

T i effects both the sides of the body and causes stiffness,
weakne ng of the muscles.
Trea

Leodopa. which the body cdn
effectivedrug.

Introductiun'

HE11V degeneratioh
EEE

Il. causes dementi c

The discase n thre

. patient notices fiis forgetf

¢« There is a severe loss of me

b 3. EPILEPSY:
Introduction:

Epilepsy is a tendency to recurrent seizures or temporary alterations in one
or more functions.

Effects:

z * The seizures may be spontaneous or due to some stimuli such as flashing

- light.

= ¢ The seizures may be generalized or partial. The generalized seizure is

z characterized by complete unconsciousness, stiff body with jerks. In

ol partial seizure there is a momentary loss of consciousness. =

2 Treatment: — > [Fak

% Anticonvulsant drugs are used. [=]: rﬂ
= .

B CHEMICAL COORDINATION

GLAND
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A cell, a tissue or an organ which secretes a substance is called a gland.
There are two types of glands in our body.
* Exocrine glands

* Endocrine glands

EXOCRINE GLAND:

These glands contain ducts by which they transfer their secretions to the
target site e.g. liver, pancreas, etc.

ENDOCRINE GLAND:

The ductless glands of the bi:dy are called endocrine glands. These glands
transfer their secretion though blood to the target cells e.g pituitary gland,
adrenal gland, pancreas.

HORMONES:

¢ The secretio icgine glands are called hormones.

* A minute quant nmune may have a_profo e ffec
activities li . ;

following types. F

1. Peptide hormones: ‘l
(Ll.i

etc.) as well :tt
i fle

amino acids

ino acids fe.gMi 1
former are ca i § while latterfs le@fp
3 u
2. M
Few hormones consist of modified amindac

nonepinephrine.

. Steroid hormones:

These are lipid in nature examples are estrogen, progesterone, testosterone,
aldostesone etc.

HORMONE ACTION:

Two main models have been proposed to explain the hormone action.
However both models agree on the first step that the target cells have specific
receptors in their plasma membrane.
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Model # 1

According to this model, the receptor molecule is linked with an enzyme
adenylate cyclase on the inner side of the plasma membrane, The hormone
receptor finding turns slow adenylate cyclase into active form which converts
ATP into cyclic AMP (adenosine mono phosphate) in the cytoplasm. The cyclic
N AMP serves as second messenger. It then activates specifc enzymes which bring
about the appropriate response with in the cell. This model is related to peptide
hormones.

Adenylate cyclase->receptor in plasma membrane 2 ATP-> AMP

L A T U R T 1L 0 A PN et
]

S—

4801 < A8 . TR

Model # 2

This model is related to steroid hormones. These hormones are fat soluble. Therefore they
can directly diffuse through the plasma membrane into the cell. In the cytoplasm, they find
specific receptor which carry them into the nucleus where the hormone receptor complex directly

activates the appropriate genes.
FEE CHANISM:
;J ion i 5 d i dfback is
said to be negetive feedback if furthe df In the
i feedbac iflfease in the conceptpe - dtes the
= process further secretion.
£ - FoFt#h®part of the f #
B Its neuro secreta ' £2S infibiting
b hormones.
E cell segfete anti i : which
& are actually stored in their oM pituitary
r gland.
5
E
£ PITUITARY GLAND: (HYPOF
';* * It is a small pea sized structure which is attached with the hypothalamus of
H brain.
* It is also called the master gland of the body because it controls the
functions of other endocrine glands.
“ SECRETIONS TARGET ACTION OF
: PITUITARY (HORMONES) SITE HORMONE
g G LAND
: LOBES
Pasterior Lobe | Antidiuretic Kidney Increase
% hormone absorption of
: ; water.
. Contraction of
g Oxytocin uterus at the
N Uterss time of
delivery.
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Increases milk
]é[lt’:‘g;“w production &
secretion.
Anterior Adreno-Cortico Adrenol Controls the
Lobe tropic hormone | Cortex secretion of
(ACTH) steroid _
Thyroid Thyroid hormones
stimulating
hormone (TSH) Glend Controls the
rclease of
thyroid
hormone.
Follicle Ovaries Formaetion of
stimulating Graffian.follicle
hormone Testis Formation of
sperms
Lutenising Ovaries Contrals the

rmone (LH) secretion of
J 0 I progesterone
F l ' nlnclin

Gigantism:
It occurs due to hyper secretion of STH during childhood.

Acromegaly:
This abnormal condition appears due to the hyper secretion of STH after

adulthood. In this condition the bones, cartilage and other soft tissues in hands,
feet & jaws thicken abnormally.

Dwarfism:

This condition is produce due to the hypo secretion of STH during
childhood. :

THYROID GLAND
Introduction:

The human thyroid gland is located at the base of neck in front of trachea.
Hormones:

Thyroid glands secrete hormones.
- T4 (Teraiodothyroxine)
- T3 (Triodithyroxine)
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F Functions of hormones: \

1 * Both T3 & T4 play an important role in controlling the metabolism of the
;‘ hﬂd}'.

3-} ) * Calcitonin maintains the calcium level in blood & bones

Disorders of thvroid gland:

e
A

Cretinism:

The hypothyroidism in early age is called cretinism which is characterized
by stimulated growth mental retardation, etc.

Myxedema:
The hypothyroidism in old age is called myxedema which is characterized

by over weight, sluggish dry skin, hair loss, intolerant of cold, confused &
depressed individual.

Goiter:

T ent of thyroid gland due to the deficiency of iodine is called
goiter
Hype -

In case of higher levels of thyrg

which i ized by protrusio
beat, heat intal i

P

ormone:
These glands secre thy
PTH increase reabsorption o
demineralization of osteoclast cells

PANCREAS

5 There are patches of pancreatic cells known as Is lets of langerhans which
; are endocrine glands. The islets consist of two distinct types of cells that are «-
cells & B-cells.

Alpha — Cells:
These cells secrete glucagons hormone.

i

% Beta — Cells:

8 These cells secrete insulin.
Functions of Glucagon:

?:'l Glucagon is secreted in response to the decrease in blood glucose leyg
| whose set point is about 90 mg/100 ml of blood.

~ Insulin is secreted in response to higher level of glucose in blood. It
stimulates liver, muscle & adipose cells for uptake of glucose. It also promotes

2
é ‘Functions of insulin:
e the synthesis of proteins & fats.
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Deficiency of Insulin:

The deficiency of insulin causes diabetes mellitus.

ADRENAL GLAND

Adrenal gland is located on each kidney & it consists of two parts, an outer
cortex & an inner medulla.

Adrenal Cortex:
It secretes following cortico — steroid hormones.
Cortisol:

Cortisol promotes the hydrolysis of muscle proteins to amino acids It also
reduces the inflammatory responses & pain.

Disorders due to abnormal cortisol level:

(1) The hyper secretion of cortisol results in cushing syndromes which is
characterized by obesity, muscle wasting, hyper tension, diabetes.

(2) The hypo seczeti his hormone courses addisons disease which is
characterized by Sﬂ:Is eight loss, low blood sugar & reduced blood

Pressure.

Aldosterone: m
It increascsf%nrption of Na+ [a .
u

maintaining fluid v ood pressure.

Androgens: l'
» These Im o testosterone.
¢ Theyc e o

df ®econdary male

-Adrengl Medulla:
A edulla secrete (epir
— epinephrine) u ns of sté€ss to brifg

in cmergency conditions., Epinephrine increas
breathing rate & metabolic rate. The primary
sustain blood pressure.

THYMUS GLAND

e This gland is situated in the upper part of the chest & consist of two lobes
that join in front of trachea.

e It secretes several hormones including thymosin that stimulates the
development & differentiation of lymphocyte.

PINEAL GLAND:

e Itis a tiny cone shaped body within the brain
* It secretes melatonin at night. It produces biorhythms
GONADS:
Testes:
* The male gonads or testes secrele androgens, the most important of which
is testosterone.

* It stimulates bones & muscles growth & development of male secondary
sexual characteristics.

Ovaries:




L

s m...—.-: o P en s
i

CLASS: XII -59- . BIOLOGY NOTES

The ovaries secrete two hormones.
« Estrogen '
* Progesterone
Estrogen:
It maintains female reproductive system & development of the secondary
sexual characteristics in female.
Progesterone:

It maintains the uterus which supports the growth & development of an
embryo.

ANIMAL BEHAVIOURS

The response of an animal in relation to its internal or external
environment is called animal behaviour. The scientific study of the nature of
behaviours is known as ethology.

aviour:
5% HHEN
In this kind, the

er than its directi

stop in humid areas.

(ii) Taxes:
This behaviours is related to the
Example: A moth flies towards the light in the phototaxis.
(iii) Reflexes:
These are stereo-typed, short-lived, rapid responses mediated by nervous
system.
Example: Knee jerk, blinking of eye.

(iv) Fixed Action Pattern: (FAP)

II. LEARNED BEHAVIOUR:

It refers to a more or less permanent change in the behaviour which occurs
as a result of experience.
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Tvpes of Learned Behaviours:
There are following types of learned behaviours.
Habituation

Imprinting

Classic conditioning

Operant conditioning

Latent learning

Insight learning

1. Habituation:

It is the simplest type of learned behaviours in which animal stops

responding to a repeated stimulus which is neither beneficial nor harmful ,
Example: Birds feeding along a road side.

e Imprinting:

The term imprinting was coined by Konard Lorenz in 1930. It occurs

during very early s i ife of birds & mammals & the animal is primed to
learn a specific inf ich is then incorporated into
Example:- Duckli 10w the first large ngfty i

hatching.

3. Classic Cn*‘llﬁg: -
It is associaledWWilh reward or punishment. B

ﬂ -!u

2 :l

physiologist in 1902 performed classic experimen
ExperimenM 0 H E mE=

vlov first placed dried me i
snliva.Wg preSenfing
was repeated s v Liter, thesdog started
rather than seeing the meat.

Balare conditioning

FOOD SALIVATION . _:,:}
{ucs) (UCR) ¥

BELL NO RESPONSE

Durfnn-e;:nditbnh;ﬁ )

BELL + SALIVATION

FOOD <4
{ucs) {(UCR) 4 ¥ dng, g

-+ r
(_‘»_ e
.‘J—-—-\j
Afer canditoning

BELL SALIVATION
(cs) (CR)
dng, ding!
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4, Operant conditioning:
* In this kind of learning &an animal learns to associate one of its behaviour
to receive an award or punishment.
» An American psychologist, B.F. Skinner developed a box called Skinner
i box for his experiments with hungry pigeons or mice on conditioning.
¢ Inside the box there was lever which operated a food supply.

Spudier
Slgnal lights

-
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5. Latent Learning: :

This type of learning is not associated with a particular stimulus & is not
normally rewarded or punished e.g. If a rat is placed in & maze it was observed
that using its natural ability. The rat very soon finds its way out of the maze.

6. Insight Learning:

Solving a problem without trial & error learning is called insight learning.
It is the most developed form of learning behaviour. c.g. Insight learning was
performed in (Chimpanzees) presented with a bunch of bananas too high to reach
& few boxes. Some chimpanzees piled up boxes to make stand for themselves.

BIOLOGICAL RHYTHMS:
DEFINITION:

Some organisms do some activities at regular intervals irrespective to the

season or day lengt isgldind of behaviour so called time biology or biological
rhythms. It indicate i ce of a biological clock within the organism.
Types of Biolo §:

There are two types of biological rhythms

* Exogenousr
* Endogenous Bsn

(i) Exogenous Rhythms:
These
light & dark.

i -

@) Extvesious Rivimee——7

These rhythms are controlled by biochem

EXAMPLES OF RHYTHMIC
Breeding Season:

Many animals do not breed all the year round & there is a specific time of
their breeding.

Biannual Migration:
Salmons & eels migrate between sea water & fresh water more than once in
their life cycle. A number of birds also have migratory life cycles.

Daily Rhvthm:

Animals are active for only a part of 24-hr cycle.

Examples:

* Some function at dawn (crepuscular)
¢ Some function in night (nocturnal)
e Some function in the day (diurnal)
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The ability of living organisms to produce new urgamsms of their own kind is called
reproduction.

REPRODUCTION IN PLANTS

There are two types of reproduction in plants:
1- Asexual reproduction
2- Sexual reproduction

ASEXUAL REPRODUCTION:

The reproduction in which sexes are not involved is called asexual

reproduction.
ing methods of asexual reproduction in plants.
v B R SPORULATON:
rmed by a sporophyjeplantbymeiosis=Therefore-thesesporess
haploid (n in nature. The spores dl:velnp filbi i pores is
called sp orulation occurs in baglefi

iploid cell

> omamentals & trees are grown by this me
A [n most of the cases, the cuftings of plants afe BSEEFEFVe : dves of

; some plants are also used for this purpose, B -
B In some cases cuttmgs are taken from specmhzed storage stcms For Examp]r. a potato can be cut
£ up into several pieces each with a vegetative bud or eye that regenerates into a whole plant.

v TISSUE CULTURE (TEST-TUBE CLONING & RELATED TECHNIQUES) or

CLONING:
2 A group of genetically identical offsprings produced by asexual method is called clone &
- the technique to make a clone is called cloning.

EXPLANATION: It is possible to grow whole plants by culturing smallest plants
(pieces of tissue cut from the parent plant) or even single parenchyma cells on an artificial

i medium containing nutrients & hormones. The cultured cells divide & form an undifferentiated| " %4 =
g callus form shoots & roots with fully differentiated cells. All of these experiments and performed ;-
in a test tube, therefore, these small plants developed by the callus are called test-tube plants :

which are transferred to soil where they continue their growth.
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ADVANTAGES & DISADVANTAGES OF TISSUE CULTURE &

CLONING
v ADVANTAGES: )

Many plants can be grown in sterile areas ensuring a much greater survival rate than seed
grown plants. In these techniques, the plants are grown in sterile conditions. Therefore, they are
not attacked by the pathogens in the initial stage of life.

The manufacturing of used chemicals by plant cultures e.g. production of shikonin, a dye used in
silk industry & in the treatment of burns has been produced commercially.
v DISADVANTAGES:

Plants propagated in this way may be unstable or non fertile,

These plants have unusual chromosome number e.g. when oil palms produced by tissue culture
were produced by Malaysia (1970s) they turned out to be sterile.

SEXUAL REPRODUCTION:

The reproduction in which a new individual is developed by the fusion of dissimilar
gametes (i.e. male & fermiale Bamclgs) is called sexual reproduction. ;

TYPES OF SEXUAL™T

v ISOGAMY:
The reproductio ale & female gametegar
physiology is called iso the simplest type of §e

v' ANISOGAMY:

This is the sexual reproduction in which male & femdle g
morphology or i i
v 000G

* The se c ficH Male & female ge

physiology is called oogamy. '
g T
In bryophy stul kind of sexual repfo

heterogamy. In this reproduction male gametes are small
female gametes are non motile, large in size & they have s

SEXUAL REPROCUTION IN FLOWERING PLANTS:

FLOWER:

Flower in the reproductive part of plant, which is actually the modified form of shoot.
Explanation: Flower develops from compressed shoots with four whorls of modified leaves
separated by very short internodes. These floral leaves are called sepals, petals, stamens &
carpels.

v MICROSPOROPHYLLS:
The stamens are also called microsporophylls. Each microsporophyll contains following
three parts:
1. Filament: It is the basal stalk.
2. Connective: It is the middle part, which connects the filament with another.
3. Anther: It is the upper part in which mostly fore pollen sacs or microsporangia are
found. Each microsporangium has numerous male gametophytes or pollen grains.
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¥ MEGASPOROPHYLLS:
Megasporophylls are also called carpels. The carpel is flask shaped body having stigma
(head), style (neck) & ovary (basal swollen part). Inside the ovary, ovules (mega
sporangia) are found & each ovule has an embryo sac (megaspore) in which a fernale
gamete is present. ;

POLLINAITON:

The transfer of pollen grains from anther to the stigma of carpel is called pollination.
There are two types of pollination:
1. Self pollination
2. Cross pollination

¥v" SELF POLLINATION:
The transfer of pollen grains from the anther of a flower to the stigma of the

wer is called self pollination.
POLLINATION:
e transfer of pollenyprainsfromrtheanth of & flc ferthestimma of

another flower is called cro

F_nnLOPMENT .

** Inside the microsporangium (pollenjsag

er cell forms four haPibid Thietospor®s B meiosis.
divides into two célls itosi qﬂ - iscall rencraiive cell & the
g =i,

= other is known as tu
** The microspore is by a thick o

[}

5 e spore is gDngi

DEVELOPMENT OFF ﬂ

% The female gametophyte or embryolga

of ovule.

One cell is mega sporangium becomes distinct, which is called megaspore mother cell,

I The megaspore mother cell (2n) forms four haploid cells by meiosis, which are called

i linear tetrad.

i <+ The linear tetrad contains four haploid megaspores. Out of them three are disintegrated &

b the remaining one megaspore develops into female gametophyte.

£ *» The haploid nucleus of megaspore forms eight nuclei by three mitotic divisions.

] %+ Out of these eight nuclei, two are fused to form a diploid secondary nucleus.

£ ¢ In this stage, the embryo sac contains seven nuclei three nuclei towards chalaza are called
antipodals & three nuclei towards the micropylar end are called egg apparatus,

“+ The egg apparatus contains two synergids & one egg nucleus or female gamete.

- Prep. by:-Raza Mehdi ~

DOUBLE FERTILIZATION:

= *+ After the pollination, the pollen grain is transferred onto the stigma where it germinates,

= <+ During the germination inner layer intine ruptures the exine at any germ pore & comes out
in the form of a tube, which is called pollen tube.
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* This pollen tube grows downward towards the ovule & finally it enters into ovule through
microphyle.

* The nuclei of tube cell & generative cells are shifled into the pollen tube.

% When the generative nucleus enters into the pollen tube, it divides to form two male
gametes,

** When the pollen tube penetrates into the embryo sac its tip bursts & both male gametes are
discharged into the embryo sac.

% First male gamete is fused with egg nucleus to form diploid oospore. This fusion is called
syngamy. The second male gamete is combined with secondary nucleus to form triploid
(3n) endosperm nucleus.

** In this way fertilization takes place twice in an embryo sac, therefore this process is called
double fertilization, which was discovered by Nawaschin in 1898.

CHANGES IN OVULE AFTER DOUBLE FERTILIZATION:

Afier double fertilization, the ovule is converted into a seed. In this process following
changes take place: .

i) The oospore is ¢ ryo cotyledons, plugg
ii) The endosperm nu tritive tissue, whichip
embryo, this tissue is called endosperm.

iii) The integuments fo
iv) Micropyle also ‘
The seed is dehydrated ¥nti r contents become 5 {0 ISJ

DRESCENGE
PO REREEES
TYPES OF INFLORESC
1. Racemose
2

. Cymose

* The inflorescence in which the apical growth of branch remains continues
* The arrangement of flower is acropetal (young flowers inside)

* The opening of flowers is centripetal.

* The floral axis in racemose inflorescence is known as peduncle.

Types of Racemose

Peduncle elongated
Peduncle shortened
Peduncle flattened
Spikelet inflorescence.

v PEDUNCLE ELONGATED:

There are following types of this inflorescence:

1. RACEME:
In this inflorescence the flowers are pedicellate & bisexual e.g. Serbania sesban.
2. SPIKE:




In this inflorescence the flowers are surrounded by a large bract called spathe e.g. banana.
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e In this type the flowers are sessile & bisexual e.g. Amaranthus.
3. CATKIN:
In this type the flowers are sessile & unisexual e.g. mulberry.
i - 4. SPADIX:
:

v PEDUNCLE SHORTENED:
There are two types of this inflorescence.

1. CORYMB:

In this inflorescence the flowers have the pedicels of unequal length & all these pedicels
originate from different points. The lower flowers have large pedicels while the upper
flowers have short pedicels e.g. Iberis

2. UMBEL:

In this type all the pedicels of flowers have equal length & they originate from the same
point e.g. Corrfander.

U

MR 0 I

e

<

A AT

These are margu:lal florets.

Mﬁni e.g. Helian| lU.: iy gold)
¥ INFLORESCENCE®

% Itisakindo i

= r two gifimes are

= glume has flower in its axila'&
P ++ Just opposite to lemma, the

«* This type of inflorescence isfa
-

CYMOSE:

; The inflorescence in which the epical growth of branch is stopped is called cymose
i In this inflorescence, the arrangement of flowers is basipetal (i.e. old flowers inside & young
flowers outside) .The opening of flowers is centrifugal.

Types of cymose inflorescence:
There are two kinds of cymose inflorescence

| v UNIPARCUS (MONOCHASIAL)CYME:

:4 In this inflorescence main axis soon ends into a flower & produces only one lateral branch::
| at a time ending in a flower. There are two types of uniparous cyme i.e. scorpoid cyme-and—=> | =925
= helicoids cyme,

“_ 1. SCORPOID CYME:

= In this type the succeeding branches (flowering branches) are produced on alternate sides

e.g. cotton
2. HELICOID CYME:
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In this type of cyme the succeeding branches are produced on the s ame side e.g sundew.

v BIPAROUS (DICHASIAL) CYME:

In this type of cyme, the main axis terminates into a flower & produces two flowers on
either sides. This mode is followed by each succeeding flowers. e.g. pink- night jasmine.

v COMPOUND CYMOSE (VERTICELLASTER):

In this type of inflorescence, initially biparous cyme appears which is followed by
uniparous. This inflorescence is the characteristic feature of family Labiateae (mint family)

TYPES OF PLANT ON THE BASIS OF SEX

MONOECIOUS: The plants having both type of flowers i.e., staminate & carpellate on the same
plant body are called monoecious e.g. Achyranthus aspera & Zea mays
DIECIOUS: These plants bear staminate & carpellate flowers on separate plant bodies. e.g

T

Y

DEFINITION: l
Dormant means sleepi mostly this term is usgd
SIGNIFICANCE OF CY:

Seed dormancy increases the chances for the ge

place most adv 0 i

REAKING :L
Breaking dorm ir@s geain environme
% Seeds of desert plants germinate o sub
o seeds require intense heat to
<+ Some i

%+ Some types of seeds require light for germinatio
** Some seeds have hard seed coats which need a ch
when they pass through the digestive tract of pra
the seed is ready to germinate.

PARTHENOCARPY:

(Formation Of Seedless Fruits)

The formation of fruit by an ovary without fertilization is called parthenocarpy e.g. banana & seed
less grapes are parthenocarpic fruits,

GERMINATION OF SEED:

DE 10N:

The process in which a dormant embryo is converted into a seedling is called germination
of seed.

TYPES OF SEED GERMINATION:

There are three types of seed germination:
Epigeal germination.
Hypogeal germination
Vivipary germination
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+ EPIGEAL GERMINATION:

F The germination in which the cotyledons come out of the soil due to the enlargement of
: hypocotyl is called epigeal germination. Example: germination of castor oil seed.

< HYPOGEAL GERMINATION:

The germination in which the cotyledons remain mmde the soil is c:alle.d hypogeal
germination. Example:- pea, maize efc.
VIVIPARY GERMINATION:

Vivipary is a special type of seed germination in which the seed starts to germinate inside
the fruit which is still attached with the parent plant & due to the increase in the weight of
seedling the fruit falls on the ground & the seedling is converted into a new plant. Example:-
coconut, palms, etc,

TRANSITION TO FLOWERING STAGE
(SEED TO SEEDLING)
ascdpmduccsas dhing ination orime nrawth o cursin
the pl apical meristem takes pastslithi gscedling.besamesn young
plant with soft stem & lcaves. Some plants Bnid g -. 1 i -
increase zﬁzﬁﬁ.ﬂmse growths are reguls e | 5. ‘B ¢
hormon vated to produce re i gl B flg¥ cse Hesmenes are called
flowerin g. florigen.
MORE!!! ve
DEFINITION: :
&

EXPLANATION:

not exposed to cold temperatures similarly
exposed to cold winter temperatures.
According to scientist such as Garner & Lysenko 1f the seeds of winter wheat vaneties are
subjected to low temperature of 0.5°C for a few weeks & then sown in spring will bear the fruit in
the same year. In other words they will behave as spring variety

i This phenomenon which shortens the vegetative period & hastens flowering is called

i vernalization,

PHOTOPERIODISM

. DEFINITION: :
= The relative length of day & night to which plant is exposed is called photoperiod & the P}E‘i{' =]
; : response of a plant due to this photoperiod is called photoperiodism. There are three types of, |z
g plants un the basis of photoperiodism.
: ' LONG-DAY PLANTS:
f; 4 'I‘hose plants which require long days & short night for flowering are called long day
plants.
= There plants flower only when the light period exceeds & certain critical length in each 24-hr
) cycle.

Examples: Reddish, spinach, petunias, lettuce
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2. SHORT-DAY PLANTS:
Those plants which require short days & long nights for flowering are called short-day

plants.
Short day plants flower only when the light period is shorter than a critical length in each 24-hr
cycle. For cocklebar this is 14}/ hrs.

Examples: Chrysanthemum, cocklebar

3. DAY-NEUTRAL PLANTS:

Those plants which are not affected by the change in the duration of day light are called
day-neutral plants. They produce flowers throughout the year.
Examples: Tomato, cotton.

FLOWERING HORMONE FLORIGEN & PHYTOCHROME

PHYTOCHROME:
Ph:,rtuch:ome cumpnses of protein & a plgmeut. It is distributed through out the plant in

minute quantities, It 60 & it exists in two interconvertible forms
Phytochrome 660 (P °
Phy!ochrome 730 (P
** PHYTOCHRO

It absorbs red light

“* PHYTOCHRO
It absorbs light in the fi of spectrum.
** FLORIGEN:

is th e _This hormone s
mE

FERTILIZA

Florigen i
transferred into

This field mvolves dissecting out whole ovules & placing/th
is done careﬂluy the egg (zygote) will develop into a ma

REPRODUCTION IN ANIMALS

The process in which one or two parent organisms form a new individual is called
Reproduction.

TYPES OF REPRODUCTION:

There are two main modes of reproduction in animals.
(i) Asexual Reproduction.
(i)  Sexual Reproduction.

(1) ASEXUAL REPRODUCTION:

This is a primitive type of reproduction in which a new individual is formed by just
a single parent i.e., no involvement of gametes and fertilization,

There are following types of asexual reproduction.
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(i)  FISSION:
This is the simplest method of asexual reproduction in which the parent body
divides into two or more parts each of which develops into & new individual.
There are two types of fission,
BINARY FISSION:
In binary fission the parent body forms two uffsprmgs
MULTI FISSION:
In multiple fission the parent body divides into more than two daughter organisms,
EXAMPLES:
Amoeba, Paramecium, Plasmodium.

(i) BUDDING:
In this reproduction, a small outgrowth develops on some part of the parent body
and is called a bud. This bud increases its size and finally it is separated from the parent

body and starts its independent life.
EXAMPLES

rals.
(iii) TION:
S epmcessofre-gm (i 5ing : i ng and
e sponges also pass 2 SAme : which
’Biesmtumnnymaﬂ eges : aciiragmentidevelops into
(iv) OGENESIS:

animal by e ized egg isealled genesis,
E ! mmonly found'in sg
\-—Mmmd

There are two types of twins,

() IDENTICAL OR MONOZYGOT
Identical twins are exactly al¥

t'develop
from just one zygote.

(b) FRATERNAL OR DIZYGOTIC TWINS:
Internal twins are the children which develop from two independent eggs and cach
egg is fertilized by a separate sperm. There twins are not identical.

(2) SEXUAL REPRODUCTION:

It is the type of reproduction which involves sex cells. The male gametes or sperm fuses
with a female ovum to form a zygote which develops into a new individual,

SIGNIFICANCE OF SEXUAL REPRODUCTION: ~—7
* Sexual reproduction is important to avoid genetic monotony which is the result of ase

reproduction.
Sexual reproduction produces an endless variety of organisms.
This diversity of characteristics in a species increases the chances of survival.
e The genetic variation plays an important role in the identification of individuals.
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NECESSITIES OF SEXUAL REPRODUCTION:
Sexual reproduction requires:

(1) Gametogenesis.
(ii)  Mating and fertilization.

GAMETOGENESIS:

Formation of gametes is called gametogenesis. In animals, the gametes are produced in
specific organs which are called gonads. There are two types of gonads.
(i) Testes or male gonads.

(i)  Ovaries or female gonads.

TESTES:
Testes form male gametes which are called sperms.
OVARIES:
Ovaries form female gametes or eggs.
+ SPERMATO i
It is a process o y which sperms are formed from germ cells present in
testes. This p d in following steps
STEP# 1:

Germ cells in t form miltotically intos
spermatocytes.
STEP # 2:

Each primary spermatocyte divides meiotically int
STEP # 3

Second !dli'c to form gene
STEP # Emm
Each spermatid develops into a sperm
TION OF OOGENESIS: This s is calnj
<+ O0OGE
It is a process of cell division by which ova are fofn -
ovaries. ;

This process is completed in the following steps:

STEP # 1:

Germ cells in ovary divide mitotically to form oogonia which develop into primary
oocytes.

STEP # 2:

The primary oocytes undergo first meiotic division to form two unequal cells, a large
secondary oocyte and a smaller polar body. ;
STEP # 3: ;
Both secondary oocyte and polar body further divide to form a large haploid ovum or egg '
and three haploid polar bodies (non-functional cells).

DURATION OF OOGENESIS: This process completes is about a month.

MATING AND FERTILIZATION:

Mating is the process in which male and female contribute their gametes for the process of
fertilization. There are two types of fertilization.

E RTILIZATION:
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H The process of fusion of & sperm and ovum outside the body of female in an aquatic medium is
called external fertilization. ’
i Example: Fertilization in amphibians and sessile animals.
q - INTERNAL FERTILIZATION:

The fertilization in which the eggs are fertilized inside the body of the female is called internal
i fertilization. : ' '
Example: Fertilization in terrestrial animals.

SEX TYPES IN ANIMALS:

There are two sex types in animals,
(i) HERMAPHRODITE:

Those animals in which both sexes are present in one body are called hermaphrodite.
Example: Tapeworm, Earthworm etc.

| B e

B AT

(i1) UNISEXUAL.:

A which only one sex is present inside a body are called unisexual.
birds etc.

OVIPARITY: :
animals are called o
ishes, Reptiles, Birds

The animals which give birth to the

MORETT™

MALE REPRO

Male reproductive system in h

TESTES:

in a thin walled pouch called scrotum. Each tests
I INTERNAL STRUCTURE:

E Each testis is surrounded by a thick, fibrous capsule which is composed of white

P connective tissue.

i Extension of the capsule project into the interior of the testis and divide each testis into about
250cone shaped. The lobules contain seminiferous tubules in which sperms develop.

: FUNCTIONS:
1: SPERMAT SIS:
E The formation of sperms is called spermatogenesis..

2: HORMONE PRODUCTION:

Testes prepare and secrete a hormone testosterone. This is the male sex hormane.  _,

N ' The male reproductive system is composed of following types of ducts.
5 1: EPIDIDYMIS:

i Epididymis is a tightly coiled series of thread like tubules that form a comma shaped
structure on the posterior side of testis. It is 6meters long.
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FUNCTION:
In epididymis, sperms complete their maturation and are stored for about 20days.

2: VAS DEFERENS:

It is a thick walled, musculer cord like organ.
FUNCTION:

Their thick walls of smooth muscles create peristaltic movement, which rapidly squeeze
the sperms from epididymis to the urethra.

Urethm uxlends from the base of the urinary bladder to the tip of the penis.
UNCTIONS:

It conducts either urine or semen which passes through the penis to the outside of the
body.

EXTERNAL GENITILIA'

The external g e include the scrotum and the penis (male coupulatory
organ).
=11
.

ACCESSORY
1:SEMINAL VESICLE:

The se l vesicl copulated sac
It pmdum Hufti Yolume of semeh.
ctose, vitamin C, prostaglandi
w
® p* By = »

2: PROSTATE GLAND:
It is a single gland, encircles the upper part of the
FUNCTION:

3: BULBOURETHRAL GLANDS (COWPER’S GLAND):

These are tiny, pea shaped glands inferior to the prostate glands.
FUNCTION:
They produce a thick, clear which drains into the urethra before semen.

SEMEN:

Semen is a milky white, some what sticky mixture of sperm and accessory glands
secretion.

YOLUME: 2-5ml

NUMBER OF SPERMS: 50 - 100 millions/ml
pH: 72-76
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FEMALE REPRODUCTIVE SYSTEM

* : 11:55 female reproductive system consists of two types of organ.
q - (t? Primary sex organ.
(il)  Accessory organ.

i PRIMARY SEX ORGAN:

In female reproductive system ovaries are the primary sex organs. There are two ovaries in
a female body. They lie on either of uterus.

M|

EXTERNAL STRUCTURE OF OVARY:

Shape: Ovaries are almond shaped. ‘

Size: Length is 4cm, width is 2.5cm, thickness is 1.5cm approximately.
Attachment: Ovaries are attached to the uterus by the ovarian ligaments.
INTERNAL STRUCTURE OF OVARY:

Ovary is composed of two basic parts.

C s the outer part of the ovary.
. mﬁmm part of the ovany
rous tissues,
S OF OVARY:
1. OOG
tion of eggs or ovali
gametes). In the twu ovaries ebout 200,000 gg

_ life.
- 2. :
. (=

<+ Progesterone: Itiss
k3 These hormones

oot s

e

e
ORGANS:
They include following organs:
b (i) Fallopian tubes.

il (i)  Uterus.

(iii) Vagina.

(iv)  External genitilia,

1:- FALLOPIAN TUBES:

Two fallopian tubes are present attached to either side of the uterus.
Size: Length of each tube is about 10cm.
Basic Structure: They are internally lined with cilia which move the egg towards uterus. The
distal end of each tube is expanded and has finger like projections called fimbriae which partially
surround the ovary.
i Functions:
< It receives egg from ovary.
<+ It provides a suitable place for the fertilization.

' 2:-UTERUS:
It is pear shaped muscular organ living with vascular tissues. Its walls are composed of 3
layers.
o Epimetrium: Outer most serous layer.




CLASS: XlI -76- _ BIOLOGY NOTES

Mvometrium:It is the middle layer composed of smooth muscles. It plays a vital role during the
delivery of the baby.
Endometrium:It is the inner most spongy layer containing vascular tissues. It receives fertilized

egg (implantation). If the egg is not fertilized, it shed and menses are produced. Lower part of .
uterus is called cervix. Its measurement is about 2.5cm.




CLASS: XII _ .« S BIOLOGY NOTES

3:-VAGINA:
Vagina is an elastic, fibro-muscular tube like organ. It is 6 - 10cm in length.
Functions; _
« It receives the sperms through the penis during mating.
«+ It is also called birth canal because the baby delivers through it.

3:- EXTERNAL GENITILIA: _
In female the external genitilia is called vulva. It has two openings i.e., urethral and

vaginal.

MENSTRUAL CYCLE

It includes all the cyclic changes in the endometrium of the uterus. These changes take
place once in a month. At the end of their cyclr. the endometrium sheds and blood with mucus and
epithelial tissues are released through vagina. This is called menstruation. The menstrual cycle is

sub-divid Eg phases:
(i)
(ii) e (Follicle phase).

(i1i)  Ovulation.
(iv) S e (Corpus luteum phs

o -

Durmg this interval, the thu:k endo

ccomplished b i  detache :
i -‘_ ....-'||
EEN

i <+ OVULATION (DAY 14):
t At the end of the Proliferative phase the graffian follicle ruptured and the oocyte comes
out of it enters into the fallopian tube. This release of oocyte from graffian follicle is called

ovulation.

" SECRETORY PHASE Y 15-28):

After ovulation the graffian follicle becomes filled with a fatty ye[lnw mass called the
corpus luteum. It secretes a hormone called progesterone. Progesterone is responsible for the
further development of the endometrium. It causes endometrial glands to incre.asc in size and 1u

| until it is implanted. If fertilization does not occur, the corpus luteum begins to degenerate

i towards the end of this period. In this condition it is called corpus albicans. Due to the—7
i degeneration of the corpus luteum the progesterone level suddenly decreases, at this stage the
1. endometrium sheds and menses start again.
E
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OESTROUS CYCLE
When eggs mature during breeding season, the hormonal secretion in females initiates
certain behavioral changes, indicating their readiness for mating and the animal is said to be in
heat. This occurs in & cyclic manner called the oestrous cycle.

HORMONAL CONTROL IN FEMALE
REPRODUCTIVE SYSTEM

In female, the reproductive hormones are secreted from different sites. The details of these
sites are as follows:

(i) Hypothalamus.
(i)  Pituitary gland.
(iii)  Ovary.

HYPOTHALAMUS:

el

1t is the lower ps ! i H brai . It secretes one hormone.
GONADOTROPIC RELEASING HORMONE (GnR d):

PITUITARY ﬂ;ﬁ
It secretes following es.

1:- FOLLICLE STIMULATIN
SITE ORSHCRETIONS 1t -
RGET SITE I mrintuce follicles
FUNCTIONS: e
aturation of follicles into G
the secretion o
* Its decreas ces ovulatio
2:- LUTEINIZING HORMONE (LH):
SITE OF SECRETION: Anterior lobe of pituitary |g
TARGET SITE: Graffian follicle.
FUNCTIONS:

* Its increased level induces ovulation.
* Stimulates the development of corpus luteum,
* Controls the secretion of progesterone.
3:- PROLACTIN: :
SITE OF SECRETION: Anterior lobe of pituitary gland.

TARGET SITE: Mammary glands.
FUNCTIONS:

* Maintenance of corpus luteum.
* Stimulates milk production,
4:- OXYTOCIN:
SITE OF SECRETION: Posterior lob of pituitary gland.
TARGET SITE: Uterus and mammary glands.

FUNCTIONS:
* Contraction of uterus during delivery,

* Development of mammary glands, milk production and secretion.

*
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OVARY:
_ The ovaries secrete two important hormones.
1:- OESTROGEN:

SITE OF SECRETION: It is secreted from the developing follicle during the proliferatine
phase.

TARGET SITE:- Endometrium of uterus.

FUNCTIONS:

* Repairs and develops endometrium.

» Stops the secretion of FSH and enhances the secretion of LH from pituitary gland at the

14" day of the cycle.
2:- PROGESTERONE:

SITE OF SECRETION: Corpus luterm.

TARGET SITE: Endometrium of uterus and mammary glands.

FUNCTIONS:

* Completes preparation and maintains the endometrium for pregnancy.

Mlndwclupmcm of mammary glands.
HO CONTRO ;...

. F =] m
Mﬁ hing the embryo to the wall of Cre
harmone gall an chorionic gonadot pm G, o

' h— l h ;

mul - :

sH ates and m ¥ 10 1T 1= tg :ep{m,
secreting progesterone. Plac secrel@s Besiog cﬂ _

\_ﬁ[o AN

[ ]
Il G VAL '
Fertilization in human beings is more ¢ nly Conceptio ive a
baby. i E e [ B
After fertilization, the zygote divides and fc cells called blastocyst -
down the oviduct and reaches the uterus to Devembeddedsin i
implantation and it marks the start of pregnancy.

PLACENTA:
The tissue attaching the embryo to the wall of uterus is called placenta.
FUNCTIONS:
CO; and waste from the embryo diffuse out through the placenta to the mother.
Placenta also secretes progesterone hormone for maintaining pregnany.

AMNION:
In reptiles, birds and mammals, when the embryo becomes implanted in the uterine wal %
clear, extra, embryonic membrane, the amnion develops and surrounds the émbryo. The cavity |3

inside the amnion is filled with a fluid which is called amniotic fluid. This cavity is known as |[=/'E" .
amnion sac.

CHORION AND ALLANTOIS:

Chorion and allantois are two other membranous sacs associated with most of the amniotic
embryos.
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FUNCTIONS:
These membranes protect the embryo and assist it in nutrition and excretion.
FUNCTIONS OF AMNION:

The amniotic fluid keeps the embryo moist and it also protects the embryo by extemal
jerks.

UMBILICAL CORD:

A rope like structure formed from the extra embryonic membrane, the allantois is called
umbilical cord.

FUNCTIONS:
It connects the embryo to the placenta.

BIRTH:

In human beings the development of fetus is completed in about 9months (40weeks). Afier
the completion of development, the baby is ready to born. The muscles of the uterus begin to

contract and relax due to oxytocj ese strong contractions of the muscles of the uterus are
called labour, T
LACTATION:

After the birth of the baby as the umbilical cord is guf) food supp 4 i

disconnected. It is now itious fluid, the milk ]
glands of the mother. H\nﬁon in mammary glés
TEST TUBE B .

e e

Approximately 10% of the co ail to have chi
There are scvmmgnmme females, infk
oviducts so that Ie egg. This sort
technique called i el
INVITROSERTILIZATION™
STEP # 1:

The oocytes are sucked up from the ovary ¢
STEP # 2;

These eggs are fertilized outside her body i
STEP # 3:

Eggs thus fertilized invitro are allowed to develop for a few days in a laboratory
and then it is transferred into the uterus for implantation where it undergoes normal
development and is born in a natural way.

SEXUALLY TRANSMITTED DISEASES:

1:- GONNORHEA:
PATHOGEN:
It is a disease caused by a bacterium Neisseria gonorrhoeae which is introduced in the
body through a sexual contact usually through genitals and oral contact.
COMPLICATIONS:
The bacterium causes wounds in genital tubes and the infected males experience burning
sensation during urination with discharge of thick white pus from urethra. In female
infectees oviducts become damaged and blocked. If untreated, it can cause infertility in
both males and females. An infected mother can transmit these bacteria to her new born

baby while he or she is being delivered. These babies more often suffer eye infections and
can become blind if not treated immediately.
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H Prep. By :- Raza Mehdi

: 2:- SYPHILIS:

P _ PATHOGEN:

H It is caused by a Spirochaete bacterium Treponema pﬂﬂzduan
PATHOGENICITY:

- These bacteria not only damage the reproductive organs but also affect nervous system
and skeletal system in addition to cause a large number of lesions.
COMPLICATIONS:
These conditions often become fatal not only to the infected men and women but also to
new born babies.
REMEDY:
Prolonged antibiotic treatment is the probable remedy.

3:- GENITAL HERPES:

P
virus called Herpes gis
S:
It is characterized by painful blisters)a
S or new born baby re

not cured.

) : M E EEE
INTRODUCTION:
- ” -
Deficiency virus).

PATHOGENICITY:
HIV infection destroys the patient’s D all
types of infections,
78 MODE OF TRANSMISSION:
F“ Genital and other body fluids are a major source of infection.
g Unscreened blood transfusions.
E Reuse of syringe needles.
H New born can also become infected through placenta of HIV I
PREVENTIVE MEASURES:-
* The vaccine for its cure is not yet available.
X * To reduce the chance of infection of these sexually transmitted dm:ase is that both the
5 husband and wife should restrict to each other.
o
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GROWTH:

A permanent irreversible increase in size, weight, shape & structure usually
accompanied by a permanent change of form is called growth.

DEVELOPMENT:

Zygote is actually a foundation cell of a new organism, thus a single called zygote
undergoes a series of progressive changes after which it becomes a multicellular adult.
There progressive changes are collectively known as development,

Emenvo:.osw‘! “J N
The study o changes from a zygote to
embryology.
1K

GROWTH & DEVELOPM IN PLANT:
The gro igns j
’ There are three types of m
W DIeATVIerTefems:

Example: - Root & Shoot apices
2.  Lateral Meristem:

This meristem is present b/w the vascular bundles of the stem of
gymnosperms & most dicots. It is commonly known as cambium.

3. Intercalary Meristem:

The meristem which is found at the base of internodes is called intercalary
Meristem.

FUNCTIONS OF MERISTEM:

1. APICAL MERISTEMS:

This meristem is responsible for primary growth. In this growth the length of a
plant is increase,
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2. LATERAL MERISTEMS:

The lateral meristem or cambium performs the function of secnndary growth, In
this growth the breadth of the plant increases,

3. INTERCALARY MERISTEMS:

The intercalary meristern forms the lateral organs such as braches, flowers etc.

PHASES OF GROWTH:

There are three phases of growth.

,j 111"

Maturation or Differentiationip

1. T TIVE PHASE:

. This is restricted to the tips o

HEN

. The cells in

L]
: . The cells of this region are unab (hey are [arge in size because they
: are in turgid condition.
. In the root, the region of elongation extends over a few millimeters & in the stem
.ig over a few centimeters.
3. TURATION OR DIFFERENTIATION PHASE:
. This phase is found behind the region of elongation.

. Here the thickening of the cell walls takes place the elongated cells are modified| ; :
i into permanent ones. ~ > &

. In this phase the cells are adopted to perform particular functions,
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CONDITIONS FOR GROWTH:
1. EXTERNAL CONDITION:

Following are the main external conditions, which alter the rate of growth either
positively or negatively,

(i) Temperature:

- Temperature plays an important role in growth because most enzymes
show their maximum activity at an optimum temperature (b/w 25°C to 37 °C)

. Therefore metabolic function of cell, formation of new protoplast & cell
division take place rapidly at the optimum temperature,

(i) Light
. Jn md for the synthesis §

photosynthesis cannot take place.
. fﬂ: affect the rate of gro
(a ensity of light.
MOREH!:
» 1fght.
@ DeasitvorLisn: __—7

High intensity of light destroys to chloroph
photosynthesis.

(b) Duration of Light:

Duration of light affects the growth of vegetative & reproductive structures,

(c) Quality of Light:

. The quality of light also has influence on growth rate such as red light favours
elongation of cells & blue light enhances the cell division but retards cell enlargement,

. U.V. light destroys the protoplasm & retard the growth,
(iif) Oxygen:

The supply of oxygen is required for energy production by respiration
without oxygen metabolism & growth are stopped.
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(iv) Carbondioxide:

CO; is necessary for photosynthesis & food production. If this process will
continue, more food & other compounds for the synthesis of new protoplasm will
be produced.

(v) Nutrients:

Efficiency & deficiency of different nutrients play an important role in the
growth. For example: Plants growing in Nitrogen deficient soil cannot prepare
proteins & show stunted growth & development. Prep. By:- Raza
Mehdi

ZJ AL FACTORS:

organism.

DEVELOPMENT OF CHICK:
1. EGG:

. The egg of a hen is polylecithal type (i.e. it contains large amount of yolk),

. It is released from the ovary as primary cocyte with a diameter of above 3 cm. &
~—>

. The protoplasm is restricted to & very small area called Blastodisc or germinal disc..
FERTILIZATION:

. It is the process of fusion of sperm with the ovum to form a single diploid cell,
which is called zygote.
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“ At this temperature the chick completes itsjile
STAGES OF DEVEL :

. In hen the fertilization is internal & after the fertilization secondary oocyte
becomes a mature ovum.

. It releases two polar bodies, which degenerate later on.

. The fertilized ovum during its way through the oviduct is covered by Albumin
outside its vitelline membrane,

. Outside the Albumin there are two shell membranes & hard porous proteinaceous
calcareous shell.

. This fertilized egg is laid 24 hours after the fertilization.
INCUBATION:

. The development of chick inside the ovum requires 36 — 38 °C temperature.

. This teﬂmwmly provided by the mother he
| t Wc
.

n or artificially in
-

1.

. The first two cleavages occur at right angle to each other in vertical plane.

. The third cleavage occurs in horizontal plane & as a result & blastomeres are
formed.

. The rest of the cleavages are irregular & form a large number of cells all over the
germinal disc, which is termed as blastoderm.

MORULA:

. Due to the cleavages the embryo becomes a rounded mass of closely packed

blastomeres, which resembles a mulberry & therefore is called Morula.

BLASTULA:




CLASS; XIl _ A 87 BIOLOGY NOTES

» Itis the embryonic stage, which contains a fluid filled cavity, which is called
Blastocoels.

e e AT ey o 3 ¢ - |

o Inchick it appears when the Blast dermal cells split into two layers, the upper of
epiblast & the lower layer hypoblast.

R pliag s e
.
.

e Inb/w these layers the blastocoel appears.

e The marginal cells of blastoderm are associated with yolk & form the zone of
function or area opaca while the central region is termed as area pellucida.

4- GASTRULA:

e  Gastrula is the next stage after Blastula & the process of its formation is called
Gastrulation. This is the process in which besides cell division, cell migration & their
rearrangement at definite locations in the embryo occur.

e arrangement of cell 3 germinal layers are formed i.e. ectoderm,
& Endoderm.
m FORMATION: m
ed by the rearrangement %
o t u

F' , In chick the formation of Mesodefm & olye ation of the
|§ epiblast.

‘B * The epiblast moves downward in the middle o} biz ¢ move inward
H towards the yolk.

i » Due to this activity of epiblast a groove is produced which is called primitive Streak.

; e The primitive streak has e swelling at its anterior end called primitive knot.

o As more cells are added the primitive streak elongates. It is functionally equivalent to the

: dorsal lip of the blastopore of frog.

g

7 * When a number of cells of epiblast pass through into the blastocoel to form a new laye %‘z‘i’
cells called Mesoderm.

| 3- ECTODERM FORMATION:

E a

§ The remaining cells of epiblast after the migration of mesoderm form the surface layer or

ectoderm,
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NOTOCHORD FORMATION & DEFFERENTIATION OF MESODERM:

* The cells of the primitive streak migrate inward into the sub germinal cavity to form a rod
of cells called Notochord. :

* The Mesoderm on each side of the Notochord gives rise metamerically arranged somites
or epimeres which later gives rise muscles axial skeleton & connective tissues.

* Below the epimere the segment of Mesoderm is Mesomere or Nephrostome.

* The rest of the Mesoderm is the hypomere or lateral plate. After 24 hrs of incubation the
lateral plate forms an outer layer (somatic layer) & an inner layer (splanchnic layer)

* The space formed in b/w these two layers is called coelom.

* The somatic layer fuses with the ectoderm & the splanchnic layer with endoderm to form

somatoplure & splanchno respectively.
NEURULATIO& i 0m'

* During the formation of Notochord som
pellucida lyi he Notochord divide
on the dorsalls f the Gastrula. ~ .
embryo to forfn a'fe groove the mid dg

* Both th ]m move tows
neural
| B N |

he embryo is now termed as Neus

All the cells of embryo arise from the same ferti
number & kind of genes.

* From the process of Gastrulation & onward some of the genes are activated & others are
switched off, some even forever.

MECHANISM OF DIFFERENTIATION:

* During the differentiation the genetic expression is ultimately influenced by the
cytoplasmic chemical composition.

* Therefore we can say that the cytoplasm of unfertilized egg is responsible for later
differentiation of embryonic cells into tissues. Prep. By :- Raza
Mehdi

MBRYONIC INDUCTION & ITS MECHANISM

Hans Spemann a classical embryologist who received Nobel Prize in 1935 & his colleague
Hilde Mangold in 1924 performed an experiment on embryonic induction.
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s Experiment # 1

{_

: They cut the presumptive nervous tissues just above the notochord & transplanted into the
E belly region of the embryo.

. Result: -  They found that neural tissue failed to develop at the ectopic site.

Experiment # 2

In another experiment they cut away the presumptive notochord tissue & grafted it under
the presumptive belly ectoderm.

Result: The belly ectoderm developed into the neural tissue.

Conclusion: They concluded that an embryonic tissue influences upon the other embryonic
tissue thrnugh transmitting some chemical stimulus. This phenomenon is called embryonic

“JOIN,

LE OF NUCL
Introd le of Nucleus in de
Acetabu i¢hgonsists of Rhizoid forj
at its te d-"On the basic of cap the

1- Acetabularia mediterranea (disc —s

2 'ra (lobed cap

E

Haemmerling ¢ contaifi H iofl nucleus
g of A. iterraned i

Result: The caps of the previous type (a ' bath of the
grafied stalked species of Acetabularia. | [ — TE'

e Ve e - - e e i TTRETS
2% '.."-51'!”' ] R B R PR MR IR T T T T e AT e B bl
.

AR e

T T TR T

Conclusion:It indicates that the process of development of cap was regulated by the nucleus
rather than the cytoplasm.

ROLE OF CYTOPLASM IN DEVELOPMENT

i . Introduction: The role of cytoplasm in the development was studied in the embryo of frog. The
unfertilized ovum of frog has an upper pigmented cytoplasmic half & a lower yolky half. After
fertilization just opposite to the point of entrance of sperm-nucleus in the ovum. Some of the
o pigments of cytoplasm shift upward leaving behind a gray area in the form of a crescent called
K Gray Crescent. As a result of first cleavage the zygote divides vertically into two cells throug
the centre of gray crescent,

each of them develops into & normal tadpole larva.

EXPERIMENT:

~ ADAMJEE COACHING CENTRE
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Hans Spemann (1930) misguided the normal plane of first cleavage so one of the two
daughter cells received entire crescent while the other non-crescent both of the daughter cells

were separated & allowed to develop. The cell with gray crescent developed into a tadpole
while the other turned into a mass of cells & died.

-

~ ADAMJEE COACHING CE
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CONCLUSION:

This experiment indicates that cytoplasm containing gray crescent is required for the
normal development of frog.

AGING
Definition: “The body of multicellular animals undergoes a process of progressive
detoriation. This process is known as aging”. The science of Aging is
known as Gerontology.

CAUSES OF AGING:
1- GENETIC ORIGIN :
e According to Lenard Hayflick & Paul Moor Head, the aging is genetically
programmed.

. proved that normal cells ha

7 With the passage of time due
Mn s .'E f DNA during
: i 19 i progressively
WDUCTION OF A@

. It is observed that low fat dit i wtoreduce
some effects of aging,.

REG

tured normal embryonic human cells. It was found that all the cell lines
to divide 50 times jhawstopped-&-therrentire-popuiution-died-of

H Definition: “It is the ability of living organism to construct its lost parts of the body.”
| Example:  Salamanders & lizards can regenerate their tails.
ABNORMAL DEVELOPMENT

Definition:  “Deviations in the normal structure & functions of an organism during the
: embryological development is called abnormal development.”

The study of such abnormalities is called Teratology.

¢ Microcephaly small head

. Cleft lip & palate ~ (Hare lip)

¢ Polydactyly Many digits.

* Dextracardia Heart toward right side
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CHROMOSOMES:

The term chromosome (Gr: Chroma = coloured, Soma = body) is used for the thread
like coloured bodies which are found inside the nucleus. This tertn was introduced bya
German embryologist Walther Fleming in 1882 while examining rapidly dividing cells
of salamander larvae after treating with Perkin’s Aniline dye. The chromosomes contain
hereditary characters in the form of genes, present in pairs in an individual and their
number remains constant generation after generation in a given species.

The number of chromosomes varies from species to species.

Examples:

Penicillium = 2 chromosomes
Mosquito = 6 chromosomes

Drosophila mes
Garden omes
Frog =2 omes

Human = 46 chromosomes
Sugar Can F Dsomes
1

PO ST On U du fad 1 pue

Fern mMOosomes

STRUCTURE OF CHR

Centromere is small
disc s

Each chromatid of a chromosome ¢

chromonema which contain deepe
given the threads like appearance {g
called chromomeres.

* The two chromatids of same chromosome are called sister chromatics and
the chromatics of different chromosomes are called non-sister chromatids,

TYPES OF CHROMOSOMES:
There are four types of chromosomes.
1. Telocentric (Terminal centromere)
2. Acrocentric (Sub-Terminal centromere)
3. Sub-Metacentric (J-shaped chromosomes)
4. Meta centric (V-shaped chromosomes)

HOMOLOGOUS CHROMOSOMES:

Those chromosomes which are morphologically similar with same set
of genes are called  “Homologous chromosomes®

AUTOSOMES:

All the chromosomes in a cell except the sex chromosomes are called “Autosomes”,
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; SEX-CHROMOSOMES:
: Those chromosomes in a cell by which the sex of organism can be
g determined are called “Sex chromosomes”.
|
; KARYOTYPE:

The particular array of chromosomes that an individual possesses is called its

Re TRT
mummm

hgﬁb un,uu

%2 %X "TRY I
...I!_!_E

] 0,

The karyotype of individual is of
ising from extra @

i.‘]lrﬂcally the chru

Deo eop
dant ©
Ais e up of bilii

components of nucle
1. Phosphate group.
2. Deoxyribose sugar.
3. Nitrogenous bese.
ULTRA STRUCTURE OF CHROMOSOME:

¢ Eukaryotic chromosomes are composed of chromatin, a complex of DNA
and protein,
Most eukaryotic chromosomes are about 60% protein and 40% DNA.,
A significant amount of RNA is also associated with chromosomes.
The of chromosomes exist as one very long double stranded fiber, a duplex.
If a strand of DNA from a single chromosome were laid out in a straight
line, it would more than 7 feet long.
& « The DNA is coiled, thus filling into 8 much smal]er space. The coilinggf -,
2 DNA takes place in a following manner. a
i i) Every 200 nucleotides, the DNA duplex is coiled about a complex of >
-] Histones these Histones are rich in Arginine and Lysine amino acids.
if) Each of these Histones from the core of an assembly called a nucleosome.

¥ lii) The Histones are pasitively charged therefore DNA is strongly attached to

the Histones.

- iv) Further coiling of the DNA occurs when the string of nucleosome wraps up
:L into higher order coils called super coils.

T

T

T
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v) Highly condensed proteins of the chromatin are called Heterochromatin,
while the lower condensed proteins of chromatin are called Euchromatin,

e -

CHROMOSOMES AS CARRIER OF GENES:

1. The chromosomes can be separately identified visually, but the genes are
very small units and so far have not been seen even with best micrascope.

2. The chromosomes and gene behave as hereditary units but the genes can
not be considered outside the chromosomes.

3. At the time of meiosis the separation of homologous chromosomes take
place which result in the segregation of gene pairs.

4. In the genotype of every individual one member of each pair of genes is
contributed by one parent and the other by the other parent.

CHROMOSOMAL THEORY OF HEREDITY:

The chromosomal theory of inheritance was first formulated by the
American biologist Walter Sutton in 1902.
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The main postulates of this theory are as under.

* Reproduction involves the initial union of only two cells, egg and sperm. If
Mendel's model is correct then these two gametes must make equal
hereditary contributions. Sperm, however contains little cytoplasm,
therefore the hereditary material must reside within the nuclei of the
gametes,

¢ Chromosomes segregate during meiosis in a manner similar to that
exhibited by the elements of Mendel's model. .

* Gameles have one copy of each pair of homologous chromosomes, diploid
individuals have two copies. :

* During meiosis each pair of homologous chromosomes orients on the
metaphase plate independent of any other pair.

DNA AS A HEREDITARY MATERIAL:

The material which transmits the parental characters  into  the  coming
generation is called “Hereditary  material”
ITARY MATERIAL OF BACTERIA'
Grifﬁthinl928pru ided the evidenc: its

In this i5
pneumoniae).
Transfo :
F 'l Be process in which a bz ke glerium is
led Transformation
Fred Griffith did his experis T ionige i.e., S-
E 1 strains,
M 0 H IF!HIAIN Smooth
ted, virulent.
R-IIS : Rough

capsulate lent.

S-1II injected in Mice
R-II injected in Mice
S-I1I (Boiled injected in Mice)
S-III (Boiled) + R-II injected
in Mice

In transformation was confirmed by Avery, Macleod, and McCarty in 1944,

They performed the following experiment.

S-III (Boiled) + Endonuclease + R-II injected in Mice and they remained alive.

Endonuclease enzyme is called the DNA cutier enzyme, and by the use of this
enzyme it was confirmed  that the hereditary material of bacterium is DNA.

<+ THE HEREDITARY MATERIAL OF VIRUS:
In virus the hereditary material was detected by Hershey and Chase

1952.Hershey and Chase began a series began a series of experimeftsit
involving a particular type of virus which specifically attacks bacterialclig <5
and is called a bacteriophage. Bacteriophage T, attacks the bacteriti
Escherichia coli (E. coli) which lives in the human gut. The phage causes E.
coli to produce large numbers of Tz.phage particles in a very short time.

The essence of Hershey and Chase’s experiment involved growing Ta-phage
particles in E. coli which had been grown on a8 medium containing radioactive
isotopes of either sulphur (**S) or phosphorus (**P). The phage protein contains
sulphur but not sulphur, phosphorus, and the DNA contains phosphorus but not
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sulphur. Therefore the phage particles formed in E. coli labeled with
radioactive sulphur had incorporated this into their protein coats, whereas those
formed in phosphorus-labeled E. coli contained radioactively labeled *2P DNA.
The labeled T>-phage particles were allowed to infect non-radioactively labeled
E. coli and after a few minutes the cells were agitated in a blender or liquidizer
which stripped off the phage particles from the bacterial walls, The bacteria
were then incubated and examined for radioactivity.

Conclusion:

On the basis of these results Hershey and Chase concluded that it was the
phage DNA and not the protein which entered the bacterial cell and gave rise to

large numbers of phage progeny. The experiments demonstrated that DNA is
the hereditary material.

which are called nucleotides.

Nucleotides
]
I 1
Phosphoric acld Nuchimlde
| |
Deoxyribose Sugar Nltrngulus Bases
| |

Purine Bases Pyrimlding Bases
Adenine Cytosine
Gunnine Thymine
1. PHOSPHORIC ACID 0 IE]LE{.E
I B8
HO —P —oH Eiﬂﬁﬁ

2. DEOXYRIBOSE SUGAR. ©H
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3. PURINE BASES.
NH,
¢
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T Sew
HC C—N
\
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WiINE
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a. Pvm“ﬂas.
FOR
MORE!!!

INTRODUCTION:
James D. Watson and Francis H. Crick in 1953 suggested a model of DNA,
which was based on X-Ray diffraction data provided by Maurice H.F,
E Willikins. For their pioneer work all the three scientists received Naoble Prize
5 in 1962.

STRUCTURE OF DNA:
» Watson and Crick suggested a ladder like organization of DNA.
S e Each molecule of DNA is made up of two polynucleotide chains which
Ef twisted around each other and form a double helix.
* The uprights of the ladder are made up of sugar and phosphate parts:
) nucleotide and the rungs are made up of paired nitrogenous bases. - |
» The pairs are always as follows:
i) Adenine always pairs with thymine and Cytosine with Guanine.
ii) The two polynucleotide chains are complimentary to each other and
= held together by hydrogen bonds.
iii) There are two hydrogen bonds between Adenine and Thymine (A=T)
and three between Cytosine and Guanine (C=G).

" ADAMJEE COACHING CENTRE
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iv) Both polynucleotide strands remain separated by 20 A° distance,

v) The coiling of double helix is right handed and complete turn occurs
after 34 A® In each turn 10 nucleotide pairs are present; therefore the
distance between two pairs is about 3.4 A®,

REPLICATION OF DNA:

The mechanism in which DNA prepares its copies  is called “DNA replication™.
MECHANISM:

* The Watson - Crick Model suggested that the bases for copying the genetic
information are complimentary,

* One chain of the DNA molecule may have any conceivable base sequence
but the sequence completely determine that's of its partner in the duplex,

* Each chain in the duplex is a complimentary mirror image of the other.

* To copy the DNA molecule, one need only unzip it and construct a new
complimentary chain along each naked strand,

REPLICATION IS SEMI CONSERVATIVE:

. &1’3@ ication suggested by the Watson-Crick Model is called semi

ecause after one round of replication
instead, each strang

duplex.

. i igtion of the Watson-Crigl
Frank Stahl. These
e a medium containin

the DNA of the bacteria was evan

gawing cells to §
r'!vcsted the D
t the bacteria

new DNA that was bei ed i
DNA density felt.

GENES (THE UNIT OF HEREDITARY ENROR
* In 1902 a British physician, Arehibald Gafrods worked
Bateson. He noted that certain @iseases with his patients were
prevalent in their families.
* Garrod concluded that these disorders were Mendelian traits and that they

had resulted from changes in hereditary information that had occurred in
the past of an ancestor of the affected families.

* He examined many disorders in traits e.g. Alkaptonuria,

* ALKAPTONURIA: In this disease the urine of patient becomes black on
exposure to air. Such urine contained homogentisic acid (Alkapton), which
is oxidized when exposed to air. Garrod concluded that the patients of this
disease lack those enzymes which are responsible for the breakdown of the

above amino acid. (=] 3R [
GENOME: gt
“The total genomic constitution of an individual is known as genome”, ~——7 ] ‘E'%,E

Diploid (2N) — 2 genome.
Haploid (IN) = | genome.
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H THE ONE GENE-ONE ENZYME HYPOTHESIS:
: George Beadle and Edward Tatum provided definite evidence of this

hypothesis. _
Creative genetic differences: :
» Beadle and Tatum used a saprophytic fungus Neurospora (Red bread mold)
2 for their experiment.

e The spores of this fungus can grow in the simple medium prepared by
Beadle and Tatum for the preparation of this medium they used sugar, soms
salts and a vitamin (Biotin). .

o Then they allowed induced mutations by exposing Neurospora spores to X-
Rays.

o Then they allowed the progeny to grow in the previous medium but they
observed that there is no germination in spores.

¢ This indicate that there is the effect of such substances which are essential
for the germination of spores, and these essential substances are separated

y the help of DNA but when X-Rays were applied on DNA they produced

changes, these changes are known as mutation. The individual in
hich mutation take placesinknownas

entifying mutant strs
Beadle and Tatum d

following method.
MUTANT 1: These

=
£
=
#

N

They called this relation§h
£ RIBONUCLEIC ACID (RN/
= e RNA is a type of nucleic acid which is found every where in the cell.
b * It mostly has a single helix structure.
» It contains ribose sugar (CsH;¢Os).
= » [t contains Uracil instead of Thymine.
. 0
Hoth o oH g
' o™ \ ! AN
C™y H c'l u-N G- H
INT 1/ 1
Gl CH
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TYPES OF RNA:
There are three types of RNA.

1. RIBOSOMAL RNA (rRNA): The class of RNA found in ribosomes is
called ribosomal RNA. :

FUNCTION: During polypeptide synthesis it provides the site on the

ribosome where the polypeptide is assembled..

2. TRANSFER RNA (tRNA): A second class tRNA is called transfer RNA is
much smaller, Human cell contains more than 40 different kinds of tRNA
molecules.

FUNCTION: During polypeptide synthesis tRNA molecules transport the

amino acid into the ribosome for the synthesis of polypeptide chain.

3. MESSENGER RNA (mRNA): 1t is along strand of RNA that passes from
the nucleus to the cytoplasm.

FUNCTION: During polypeptide synthesis mRNA molecules bring

information from the chromosome to the ribosomes to direct the assembly of

m’aaﬂ& i oly peptide.

[N:E EXPRESE
A pge
L e produces an mRN A :

€C tion of a pﬂlypﬂpti e cheln
2. Many polypeptide chains are combihedgdll m-:
3 . :
The process of gene exp curs
1. TRANSCRIP 2

'n
I
pecific enzynie.
e
The first stage of gene expression is prad

duces differe
[
ﬁlﬁ
with the help of an enzyme RNA polymerase this process

fon”,

STEPS OF TRANSCRIPTION:

* Transcription is initiated when a special enzyme called RNA polymerase
binds to a particular sequence of nucleotide on one of the RNA strands.
This strand is known as template strands or Anti-sense strands, while the
other strand is called coding or sense stand.

* The sequence of nucleotide where the enzyme binds at that end of the edge
of the gene.

* Starting at the end of the gene the RNA polymerase proceed to assemble a
single strand of RNA with a nucleotide sequence complementary to that of
the template strand.

¢ When the enzyme arrives to a special stop signal at the far edge of the gene,
it disengages from the DNA and releases the newly assembled RNA chain.

2. TRANSLATION:

“The synthesis of a polypeptide by ribosomes, which use the information
contained in and mRNA molecule to direct the choice of amino acids. This process of mRNA
directed polypeptide synthesis by ribosomes is called Translation”.
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g STEPS OF TRANSLATION;:

* Translation begins when rRNA molecule within the ribosome binds to one
end of mRNA strand.

*  When it has bound to the mRNA molecule a ribosome proceeds to move
along the mRNA molecules in increments of three nucleotides.
At each step it adds an amino acid to a growing polypeptide chain.
It continues to do this until it encounters a “Stop® signal that indicates the

§ end of the polypeptide.

: L AR ETEANR Y S
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g CASE#2: In the for of double codon.

& Then there will be 16 types of
: genetic codes.

o

i

A |G [c |ul
AA |GA [CA [UA
AG |GG |CD | UG
AC |GC |cc |uc
AU |GU | CU |uuU

R
cloja>

CASE#3: In the form of triple codon. 2 "'[i] e
{ In this condition 64 different types of codes will be present. ==t
= AUG = Start (Methionine)
B UAA, UGA, UAG = stop.
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replace 1,
Second baie
u A (¥
uuu ucu UAU uGu u
im o
uuc uce UAC uoc c
U e
uuA ] uca UAA el Uga ot A
uuaG UCG UAG el UagG up G .
cuu cou CAL } i cou u
ouc o CAC cGC c
c Lo pro =5
CuA CCA CAA } 2 CGA A
i cuG cco CAG €GG Ak
g AUl ACU AAL ADL u E
= A T
AUC } llen ACC AAC AGC [
A the 3
AUA ACA AAA AGA A
In uE
AUG  met ACG AAD AGG G
GUU [=fal] mu} GOU u
aap
Guc oce GAC GGC c
G vl als Hy
GUA GCA nu.} “ GGA A
ouG GAG GGG G
g p,, chsin Lermdastion eoden,

FOR

TYPES OF MUTATION:
There are two main tion.

Mutafion.
2. Gene Mutation.

CHROMOSOMAL MUTATION:

~ The change in amount, arrangement and the nature of genetic material on a
chromosome is called chromosomal aberration. This mutation is visible under  the microscope.

MUTATIO

TYPES OF CHROMOSOMAL ABERRATION:
There are following types of this mutation.

DELETION:

In deletion a small segment of a chromosome is missing.

{ Deletion

¥
E -

Effects of deletion:
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1. PSEUDO-DOMINANCE: , .
Deletion mey cause pseudo dominance in heterozygous.

2. LETHAL EFFECT:

If deletion takes place in both homologous chromosomes
then it has the lethal effect on the organism.
DUPLICATION:
The repetition of a chromosomal segment on a chromosome is called
duplication.

Effects of duplication:

Due to the duplication different physioclogical and morphological
functions are disturbed.
INVERSION:

‘When the arrangement of genes on a chromosome is  changed then the
mutation is called inversion.

JOIN
\ { Inversion

GENE MUTATION:

When one or few nucleotic
called Gene mutation or Point mutation.

This mutation is invisible under the microscope.

DNA DAMAGE:; (CAUSES OF MUTATION)

There are three major important causes of DNA damage, they arc:
. ITonizing radiation
+ Ultra violet radiation
+ Chemical Mutagens
IONIZING RADIATION:

e High energy radiation such as X-Rays and Gama rays ?e’?ig.
mutagenic. Nuclear radiation is also of this sort.

e These radiations release unpaired electrons which are called free radical.

o These free radicals are highly reactive chemically, reacting violently with the other
molecules of the cell including DNA,.
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ULTRA VIOLET RADIATION:

* Ultra violet radiation is the component of sunlight.

* When molecules absorb UV radiation a little damege is produce in these
molecules,

* Mostly certain organic ring compounds are affected by UV-radiation.

CHEMICAL MUTAGENS:

1)

* The chemicals that act on DNA fall into three classes.
1. Chemicals that look like DNA nucleotides that pair incorrectly with the DNA
molecule,
2. Chemicals that remove the amino group from Adenine or Cytosine causing
them to impair,
3. Chemicals that add hydrocarbon groups to nucleotide
bases, also causing them to impair.

EASES DUE TO DNA DAMAGE:

~chain at 5th position).
AR dmpoEtant role to mainta
dlobin becomes [#

may result in hemorrhage.

PHENYLKETONURIA:
Phenylketonuria is a hereditary condition in whidk
break down the amino acid Phenylalanine.

In this condition Phenylalanine is instead converted to other chemicals that accumulate in
the blood stream. .

Although the accumulation of this amino acid is not harmful to an adult but it produces
harmful effects in infants because the derivative of this amino acid interfere in the
development of brain cells and infant with this disorder suffers severe mental
retardation and affected individuals rarely live more than 30 years.

Phenylketonuria is a recessive disorder caused by a mutant allele of the gene encoding the

enzyme that normally breaks down phenylalanine. Only individual homozygous for the
mutant allele developed the disorder.
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Chapter

CELL DIVISION:
There are three types of cell division
- Amitosis
- Mitosis
- Meiosis .
KARYOKINESIS:
Division of nucleus is called karyokinesis
CYTOKINESIS:
Division of cytoplasm is called cytokinesis.

AMIT
DEF

e cell division in which the nucle

EXPL

EXAMPLES OF
This type of ound i

CELL CYCLE
DEFINITION:

The cell undergoes a sequences of changes which involves period of growth , replication
of DNA followed by cell division. This sequence of changes is called cell cycle.

It comprises of two phases:

(1) Interphase

(2)  Mitotic phase (mitosis)

(1) INTERPHASE:

The period of cell cycle b/w two consecutive divisions is termed as interphase.
It may be divided into the following sub stages:

“ G (Gap-1)  phase ~ I.'G.., :
- S (Synthesis) phase s
- G:; (Gap-2)  phase

G, PHASE: .
—— Cell grows in size.
——» Specific enzymes are synthesized.
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—> DNA base unit are accumulated for DNA synthesis.

——> Post-mitotic cell can exist a phase in which the cell may remain for weeks, days or in
some cases (e.g., nerve cells & cells of the eye lens) even the life time of the organism.

—— 25-50% of interphase

S PHASE:

—— In this phase DNA synthesis takes place.

— Nuclear contents get doubled —> 35-40% of interphase.

G; PHASE: - (PRE MITOTIC PHASE):

— Cell prepares itself for division e.g., energy storage for chromosomal movement,
mitosis, specific proteins, RNA & microtubules sub-units (for spindle fibre) synthesis.

Stoges of the cell cycle
Gy » downmani calls

G - resiing phinse

5 - ONA synihesis
Gy « premboic phase
M - mitosis

©

Crld riivicdes

s ol
» e rane
Call pregires o e
i burl= —— G‘
Cell rasta ~
T IR@
()
vl :"".:l- ot B . ricticny posndl cell
complels cyde
HEN
D ON FOR CELL CYCLE*
CELLS:
- average time) for cell cycle

%+ Mitosis = 30 minutes

o Gl- Phase =9 hrs

% S-Phase =10 hrs

< G;— Phase= 4.5 hrs.
——  YEAST CELL:

** 90 minutes are required for cell cycle.

MITOTIC PHASE OSIS
DEFINITION:

The cell division in which the number of chromosome in the daughter cells remain equal
to that of their parent cells is called mitosis.

SUB STAGES OF MITOSIS:
There are four sub stages of mitosis.
——» prophase
——>» metaphase
—— anaphase
—— telophase.
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b () PROPHASE: _

— The chromatin-material is condensed by folding & the chromosomes appear as thin
threads (0.25 pm - 50pm)

——> The chromosomes become shorter & thicker.

4 —— Each chromosome is infact a pair of fine threads called chromatids. The twa

chromatids of each chromosome are held together at Centromere (kinetochore)
which is visible as a circular zone in each chromosome.

— The spindle fibres start to appear. In animal cell the spindle fibres are produced by
centriotes.

—> All the spindle fibres collectively form a spindle shaped structure called nuclear
spindle or mitotic apparatus which is composed of three types of fibres.

S e

e Continuous spindle fibres:
Running from pole to pole.

s Spindle fibres:
from pole to equator.

: i plants & some insegts
ithant them.
‘i ate pmphusc the nucleohis

ofammal cellfas
M does not conts
EEE

(i) METAPHASE:

\ ——> The nuclea is full
al plangs@f the nuclee

——> Then each chromosome is

its centromere.
—— Each Centromere gets two fib
—> Due to the contraction of spindle fibres the Ce & the chromatids
F of chromosome get separated.
i

(iii) ANAPHASE:
— Due to the contraction of discontinnous fibres, stretching nf interzonal fibres &

! some cytoplasmic activities, one set of chromatids migrates towards each pole of
the spindle.

(ivy TELOPHASE:
——> When the two sets of chromatids reach the opposite poles, the fibres of the spi

start disappearing. = |t
— The nuclear membrane & the nucleolus start reappearing & new daugher nucleilfe= ===
; formed.
- —> This completes the process of karyokinesis.

—— Karyokinesis is then followed by cytokinesis.
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CYTOKINESIS:
The division of cytokinesis is called cytokinesis. There are two types of cytokinesis.

CELL-PLATE FOMATION:

In plant cells the division of cytoplasm begins with the formation of a structure called cell-
plate at the equator. It grows outward dividing the mother cell into two daughter cells.

FURROWING:
In animal cells a furrow or cleavage appears in the cytoplasm at the outer side in the
equatorial plane. It deepens inward, thus dividing the cell into two.
SIGNIFICANCE OF MITOSIS

* Mitosis is a cell division in which unchanged genetic information is transferred from
parent cell to daughter cells.

* The zygote develops into a complete individual by the process mitosis.
* It is impo eplacement of broken cells like RBCS repairs of injured




Ve §

T

e

JE et

A

ey

R ARy as et

CLASS: XIl _ 109 BIOLOGY NOTES

MEIOSIS-I:

This division is also called first meiotic division, which is composed of the following

stages.

c:¢
>
2

-
O’O

PROPHASE-I
METAPHASE-]
ANAPHASE-I
TELOPHASE-]

() PROPHASE-I:

this, chromosomes behave as homologous pair. Prophase-1 further consists of the followi

stages.
<

e

ol

-

ale

-

-

This is a very prolong phase & differs from the prophase ‘of mitosis, because in

LEPTOTENE &
ZYGOTENE —
PACHYTENE

DIPLOTENE
DIAKINESIS
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(a) LEPTOTENE:

The chromosomes become visible, shorten & thick. The size of the nucleus
increases & homologous chromosomes start getting closer to each other (Each chromosome

presents beaded appearance due to the presence of dense granules of chromomeres at irregular
intervals along its entire length.

(b) ZYGOTENE:
The homologous chromosomes come very close to each other & make their pairs.

This pairing of chromosomes (homologous) is called Synapsis. The pairs of homologous
chromosomes are called bivalents.

(¢¢ PACHYTENE:
X Each chromosome of a bivalent forms two sister chromatids. This is called
duplication.
< Now the bivalents are called tetrads.

(d) DIPLOTENE:
< The nops8i iru:ids of a tetrad wrap around each other &
at one a alled chiasmata.

< Due to the chiasmata the homologous
(geneti i is process is called cfog

<> The pa? mes repel each other &

< Howev ion is uncompleted betause homg
united by their points of interchange (chiadim;

© D ELlI
<> gof bivalents 1
: terminalization. In this pro chiasme
end of the bivalent.
< n lus sta
formed.

(i) METAPHASE-L:
< Nuclear membrane completely disappeafs.
- Nuclear spindle develops & the disconfig

centromere of homologous chromosomes.

(iii) ANAPHASE-I:

< The spindle fibres contract & the homologous chromosomes move towards the
opposite poles.
< The two chromatids of each chromosome remain undivided & their movement to

the opposite poles helps in removing the remaining chiasmata.
o At the end of this phase the chromosomes are separated into two haploid sets,
one set being present at each pole.
(ivy TELOPHASE-I:
< Nuclear membrane reorganizes around each set at two poles.

Ol
<> Nucleoli reappear thus two nuclei each with haploid number of chromosomes are
formed.

< The spindle fibres usually disappear. >
4 Cytokinesis may takes place & two daughter cells are formed.
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MEIOSIS-II:

Afler telophase-1, two daughter cells pass through a small inter phase, but in contrast to the
interphase of mitosis, there is no replication of chromosomes. The meiosis-II is almost similar to
mitosis & induces the same stages.

o PROPHASE-II

o METAPHSE-II

o ANAPHASE-II

o« TELOPHASE-II

() PROPHASE-II: .
The nuclear membrane disappears & the spindle is formed at right angles to the
spindle of the 1" division. The chromosomes become short & thick. .
(iiy METAPHASE-II:
o Nuclear spindle is formed
<> Chromosomes are arranged at the equatorial plane.
o The discontinuous spindle fibres get attached to ©  centromere.

(iii) I1:
. h céntromere divides & e to the
ite poles.
(iv) SE-II:
o u brane appears aroun

forming a nucleus

o> is i okinesis
o ﬁ#;‘uﬂiﬁsiuns T
8 C OF MEIOSIS:
o

Meiosis is responsib
0851
combinations of ch

o
also bring about genetic is variation'

DIFFERENCE B/W MITOSIS &
MITOSIS , MEIOSIS
%+  The daughter cells receive the same | <%* The daughter cells receive the half
number of chromosomes. number of chromosomes.
%+ It takes place in the somatic cells of
the body. It takes place in the reproductive cells
of the body. '

% The parent cell divides one time.

<+ The parent cell divides two times.
*+  Two daughter cells are formed.

* Four daughter cells are formed. _ |

%+ There is no crossing over.

+** Crossing over takes place.

MEIOTIC ERRORS: (NON-DISJUNCTION)

%+ Non-disjunction is an abnormality during meiosis in which chromosomes fail to separate
during anaphase & telophase & does not finish with equal distribution of chromosomes
among all the daughter nuclei.
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MEIOTIC ERRORS: (SYNDROME) :

- Itis a condition, which produces multiple abnormalities in the offspring.
< Down syndrome (mongolism)

< Kline filter's syndrome (homosexual)

<> Tumner's syndrome

DOWN’S SYNDROME: (MONGOLISM)

Introduction:

It is an autosamal non-disjunction in man, in which 21* chromosome fails to segregate,
resulting in gametes with 24 chromosomes. This gamete fertilizes with normal gamete, so the new
individual will have 47 chromosomes (2n+1). Non-disjunction appears to occur in the ova &
related to the age of mother.

Morphological & physiological abnormalities:

These individuals have flat, broad face, slant eyes with the skin fold in the inner corner &
protruding tongue, mental retardation & defective development of central nervous system,

Testicular atrophy

o Mental retardati

: x=NORE!!
o> Nonferti il
Tgﬁm’ SYNDROME: 2
Introduction:

o
-
8.
&}
g
E
<
&
8
r

'

Due to the absence of ovulation they are non-fertile.
Short stature

Small nails, which are deeply seated in nail base.

o

CELL DEATH:
1. NECROSIS:
The death of living cells due to tissue injury is called necrosis.

2. APOPTOSIS:

Apoptosis is a type of orderly and preprogrammed cell death in which the
cell responds to certain signals by initiating a normal response that leads
to the death of cells.

Mechanism: Apoptosis appears to be mediated primarily by the release of
Ca++ ions and the activation of certain protein-Kinases and required
activation of a set of gene.
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i Example: During embryonic development, the growth of the cells in the
spaces between the fingers; under apoptosis.
1 CANCER CELLS:

% In cancer cells the mitotic rate is not inhibited and the cells tend to pile up
amitotically, forming irregular masses which are several layers deep,
% The cancer cells show less adhesion to the solid support and among
themselves and motility is more pronounced.
CAUSES OF CANCER:

% The cancer cells are developed by the mutation of cellular gene that
controls cell growth and cell mitosis.

*+ The mutation of the above gene can be increased when a person is
exposed to certain chemicals, physical or biological factors such as
ionizing radiation, X-rays, gama rays and ultraviolet rays.

% In many families there is a strong hereditary tendency to develop a
cancer.

°’*éﬂ‘|}“ of cancers may also develop due to certain type of viruses
FOR v[m]
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Chapter e Ll T gt

Definition:
The study of heredity, variations & environment is called genetics,

Heredity:

Those characters which are transferred from the parents to their offsprings
are called heredity.

Inheritance:

The transmission of characters from the parents to the off spring is called
inheritance.

Variations:
The differences between the two offsprings of the some parents are called

variations.
el Jmu
Genes are th dity which is lodhtg

Allele:

" Pairof gener e same character j§s
Homozygous: F“ﬁﬂ

If an individ entical alleles o g
hnmnzygous

Heteroz l'ﬂ'
-The in identical a

cternzygous
Domi

'I‘hc ich mas ic expre
dominant.

OR

The gene which expresses itself both i -_ dd hete
condition is called dominant.
Recessive:

The gene which is unable to express itself in the presence of another gene
is called recessive.

OR

The gene which can only express itself in homozygous condition is called
recessive,

Genotype:

The makeup of genes in an individual is called its genotype.

Phenotvpe:

The physical appearance of an organism is called its phenotype.
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GREGOR JOHANN MENDEL (1822 — 84)

“Father of genetics”

TRAITS DOMINANT RECESSIVE
Hei Tall Dwarf
| seed | Yellow .
Shape of seed Round
Colaur Green
Sh Smooth
Po ers Axillary
| Colour of seed coat Coloured

nilll:li'l select pes
A avel the following

* Naturally this is a self pollinati
Cross pollination can be perfqd
¢ This plant produces fertile hyBride

MENDEL’S LAWS OF INHERITANCE

e Law of segregation

¢ Law of independent assortment

Statement:

10

LAW OF SEGREGATION

“The hybrids of F1, generation have both the characters of their parents in

these characters one is dominant and the other is recessive. They may remain-
; Sl i L
together for a long time but never mix with each other and always keep theie<rse

identity. They are separated or segregated during the gametogenesis”, > h‘E’"
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Explanation: (inheritance of a single trait):

Mendel crossed pure or true breeding pea plants having yellow seeds (YY)
with a true breeding pea plants having green seeds (YY). He termed this parental
generation as PI1. generation. All the offsprings obtained in the next generation
designated as F1 or first filial generation was having yellow seeds. The green
sced character was not appeared in the F1 progeny. This held true whether the
pollen grains came from the plants with yellow seeds or plants with green seeds.
The yellow trait which found its expression in F, progeny was termed as
dominant the green trait that was masked was termed as recessive.

Mendel next allowed the F1 plants with yellow seeds (Yy) to be self
fertilized then F2 progeny was raised. In these progeny, unlike F1, some plants
had yellow seeds like the original yellow seed parent and other having green seed

like green seed parents. There was 3:1 ratio between yellow & green seeds
plants.

LAW OF INDEPENDENT ASSORTMENT:

2.

Statement:
“When tw t pairs of traits _ake
generation they st ate and than dbsg

independent of each other”.

Explanation: :
Mendel crossed a pea plant having yello
ds (yy rr). #

plant having green i

and round s f'r'llowed the
pl.auls consis Re’p

with yellow-winkle g

in the ratio of 9:3:3:1 for

Green — Round
Green — Winkled 1

parental generation. Instead they assorted independent of each other.

TEST CROSS

Definition:

A cross in which a phenotypically dominant individual is fertilized
with a homozygous recessive individual is called test cross.

Significance:
This cross tells us about homozygosity and heterozygosity of a dominant
character.

Example:
Phenotypically tall plants.

Case 1:
Phenotypically dominant individual is homozygous parents.




CLASS: Xl | B U _. BIOLOGY NOTES

i Case 2: _ .
Phenotypically dominant individual is heterozygous parents.

g 3 Conclusion: _ .
: If an individual is homozygous dominant,.then it forms all dominant

individuals by the test cross. While in case of heterozygous dominant, 50%
dominant and 50% recessive individuals are produced.

T e

INCOMPLETE DOMINANCE
(Blending Inheritance)
Definition:
g The condition which is found in heterozygotes in which the phenotypes is
it the intermediate form of two homozygotes is called incomplete dominance.
; Example:
% Colour of flowers in four O'clock (Mirabilus jalapa) plant when true

breedin and true breeding white flnwers of fnur 0 clock plauts are
crossnﬂ“]fﬂs in F carry pink ed flowers .

flower lization produce fegd - 1 j

ratio of 1:2:1.

‘En n CODC
Definitfon?

ition found in gotes whcer® Bot ers of
ﬁ ?*‘l‘: the pheno i idue ralled A

oat colour m cattlc

In a cross between true breedir e cattle,
£ the off springs have roan colour.} 4 roan
{ coloured animal shows that the animal dogs o ' shade of
skin but it appears so because of mix ed _hair g ite_hai is that
i none of the two genes is dominant over the other. Such palrs of all:l:s of a gene

are said to be codominant and the phenomenon as codominance.

MULTIPLE ALLELE
Definition:

- Three or more contrasting forms of & gene for a trait are called multiple
alleles.

Example: 3
In human beings ABO blood group is a common exnmple of multipl&i=
alleles. ~—7 |=
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ABO BLOOD GROUP SYSTEM:

* In 1902, Land Steiner classified the human blood into three groups on the
basis of two types of antigens that are antigen A and antigen B, These
blood groups are A-group, B-group & O-group.

* Later on, two of Land Steiner's students Von De Castelli & Sturlli
discovered a fourth group i.e., AB-group.

Blood Genoty | Phenotype | Antlg | Antibodi
Group pe en es
A — Group IA TA A- A B
homozygo
us
1A i A- A B
heterozygo
us
B — Group 1B 1B B- B A
homozygo
us
IB i B- B A
J 0 I “ heterozygo
0-Group .
(universal
donor)
F 0 n AB - Group | 1

BELL......

Y a specific antigen,

Antibodies
. Antibo

the ability to desfro
P

serum.
B-GROUP:
In this blood the RBC contains B-antigen
O - GROUP:
In this blood RBCs have no antigen whereas the serum contains both A &

B antibodies. Due to the absence of antigens, this blood can be given to any
person. Therefore this blood is called universal donor.

AB- GROUP:

The RBCs of this blood have both A & B antigens but the serum has
neither A nor B antibodies. Due to the absence of antibodies this blood can
accept all types of blood. Therefore it is called universal recipient.

Agglutination: .

The reaction between antigen and antibody is called agglutination. In this —7
reaction the antibody destroys the antigen.

* During blood transfusion, agglutination takes place between the antigens
of donor and the antibodies of recipient.
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MR MRS
A (hetero) : __B (hetero)
A (hetero) ! 0
AB ' 0
B (homo) AB
B (hetero) 0
RH-ANTIGEN

Weiner and Levine (1940) discovered a third antigen on RBCs of Rhesus
monkey which is also related with the blood groups. This antigen is produced due
to the presence of a dominant gene (Rh). Such a blood is called Rh positive when
Rh gene is present in recessive form (rh), then Rh antigen does not develop on
RBC. Such a blood is known as Rh negative 85% people have positive blood and

15% pﬂ“'“: blood.

. the mother is Rh — g is Rh 4
» In this disease ies| inVade : A C ed blood

¢ The term “Epistasis” was intrgd

e« Epistasis is an interaction blogous
chromosomes. In this interaction one allele (epistatic) prevent the second
allele hypostatic) to express itself due to this interaction the dihybrid
phenotype ratio 9:3:3:1 is modified.

CONTINUOUSLY VARYING TRAIT (Polygenic Traits)
Definition:
Those traits which are controlled by two or more pairs of genes
located on different pairs of chromosomes are called polygenic traits and the
inheritance of these traits is known as polygenic inheritance.

Example 1:
Kernal colour in wheat

.Example 2:
Milk production in cattle

Example 3:

Intelligence, height, colours of skin in human.
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PLEIOTROPY
Definition:

The multiple effects of a single gene or allele are termed as
pleiotropy.

Example: }
Phenylketonuria in humans

Symptoms of Phenvlketonuria:
* Light hair of light skin pigmentation

» High level of phenylalanine in blood & urine.

e In fruit fly, the recessive allele responsible for white eye colour also
influences the colour of testes & even the shape of the sperm.

* In cats, the genetic factor responsible for white & blue eyes also results
in deafness.

Jo I “ CROSS OVER
Definition:

in the form of smal

Mechanism of cros

er:
This process is comp ijiollowing fo
» Duplic s 5

» Synaps
» Crossi e bl .

> 'Qrminalizntion ?
Synapsis:

¢ Pairing of homologous chromosomes is ca
* This process takes place in the zygotene st

* As a result of synapsis, the pairs of ho
bivalents.

Duplication of chromosomes:

* After synapsis each chromosomes of a bivalent splits itself longitudinally
to form two sister chromatids.

* In this way the bivalents are converted into tetrads.

Crossing over:
* The process of crossing over between the homologous chromosomes always
takes place in tetrad condition.
* In this process small fragments of non sister chromatids of homologous . -,
chromosomes are separated by the activity of endonuclease enzyme (DNA
cutter enzyme).

* These fragments change their position & again connect with their
chromosomes by the action of ligase enzyme.

* In this process a bridge is formed between homologous chromosomes
which are known as chiasma,
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* Terminalization:

¢ * This is a process by which the homologous chromosomes are separated
# after crossing over.

- * This is actually a specific type of movement of Chiasma in a zipper
i - fashion away from the tetrad.

* This process takes place in diakinesis of prophase = I.

2 LINKAGE

Definition: _

i _ The tendency of genes in a chromosome to remain together is called
% linkage.

£ Example:

Wings & colour of body in Drosophila

= J ﬂ)l HTERMINATI |

SEX CHROMQAQSODMES:
Definitign? |
2 Those chromosomes in & cel

d—mm|'15'x "
A HEN

Definition:

- o

ﬁ All the chromos a : hr called
; * i

!;_: ] i ii= +11 -p 855

|

SEX DETERMI
There are two main types of sgx
e Heterogametic male

; ¢ Heterogametic female
1 Heterogametic male:

In these organisms the female organism has two x-chromosomes in
b addition with sutosomes. Therefore it forms similar types of gametes having one
chromosomes. Whereas, the male organism has only one x-chromosomes.
E Therefore it produces two types of gametes i.c. half gametes with an x
- chromosome end half gemetes without an x chromosome. Such type of male is
= heterogametic. There are two types of these organisms:-
* XX-XO type
¢ XX -XY type

(i) XX -XOTYPE: :

In these organisms the female organism has 2x chromosomes and
male has only one x chromosome. In this way the female organism an additional
chromosome as compared to the male.

- ADAMJEE COACHING CENTRE
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Example: Grasshopper
Male (23 chromosome)
Female (24 chromosome)

(ii) XX -XY TYPE:

In this type male and female have equal number of chromosomes.
The female contains two x — chromosomes while the male individual has one x
one chromosome.

Example: This condition is found in man, Drosophila, etc.

Heterogametic Female: (Abraxas mechanism of sex determination)

In many animals, the female organism has only one x-chromosome.
Therefore, it is called hcterogametlc whereas the male individual contains two x-
chrumnsumcs So it is called homogametic. In these cases x-chromosome is

represented by z & e is denoted by W.
There are two typeﬂ mviduul:—
e ZO-ZZ Ty

e ZW - ZZ Type

In th:se orga ] ale has an extra

hr
female organism which indicates that male co tﬂ:
221

female has o

n
Example: KMEHEI':JHG chicken.
ZZ — ZW TY EEE
this type the female orga

One is c chromosome and ;
Example: e . es, reptiles, birds

SEX LINK INHERIT m
Definition:

If the genes of a trait are found on the sex chromosomes then the trait is

called the sex linked trait and the inheritance of such trait is known as sex link
inheritance.

SEX — LINK INHERITANCE IN DROSOPHILA:
In 1910, TH Morgan, discovered that colour of eyes is an example of sex
linked trait in Drosophila. The red colour of eyes is dominant over white colour.

Genotvpes for colour of eyes:
R = Red eyes

r=  White eyes

Female:
XX = red eyes (homo)
XX’ - white eyes
XEX = red eyes (hetero)




_ CLASS: XII__ -123- s e BIOLOGY NOTES
- Male:

: X“y = red eyes

o XY = white eyes

; Male X Female

1 1. Red Red (hetero)

[ 2.  White Red (hetero)

E 3. Red White

s 4, White Red (homo)

% SEX — LINKED INHERITANCE IN MAN

i » Colour blindness

L ¢ Haemophilia

i:‘ COLOUR BLINDNESS:

tﬁ » Caolour blindpess is a sex linked hereditary disease.

e A person is unable to distinguish between red & green

¥

=

_i."' . T e gcnc which is related wit bsome,

15 disease is comma
Nor
Colo s=n

= m m Normal visip
f’“ i X" X" blin
- X¥X'=  Nor n (ca X
b Xy = Normal visip
;F XNy = Colour blin
f: Mr. X Mrs.
& Colour blind Normal
b Normal Colour blind
! Normal Normal (carrier)
i Colour blind Normal (carrier)
i
2 HAEMOPHILIA:

¢ Haemophilia is a sex linked hereditary disease.

¢ In this disease, the human blood is unable to clot in case of external or
internal injury.

: o The gene which is related with this trait is only found on x-chromosomess:

. Therefore, this disease is common in males. ~ > |EaEayy

: Normal gene = H !

2 : Haemophilic = h

Genotypes:
i . Females:
XH xH

Normal

. ADAMJEE COACHING CENTRE
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Xo XN = Normal (carrier)
xb x* = haemophilic
Males: :
x"y =  Normal
X'y = haemophilic
Mr. X Mrs.
Haemophilic Normal
Normal haemophilic
Normal Normal (carrier)
Haemophilic Normal (carrier)

DIABETES MELLITUS

Introduction:
Due to the deficiency or absence of insulin, the glucose level is increased
in blood. This condition is called diabetes mellitus.

* Insulin depen i s. (Type - I)
¢ Non insulin tI betes. (Type - 11

NSULIN DEPEN TES:
It is an auto sorder in which the 5 et (B LRAT
cells of pancreas. This diabetes can be ts atﬁ injecti E

hsulimireceptors.

- - ' ! . AT
insulin _injections. The only treat this [di
cuntrol.\ ?
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==X “'!:3'."".

GENETIC ENGINEERING
(DNA Recombinant Technology)

Genetic engineering is the manipulation of genetic material for practical purpose.

BIOTECHNOLOGY:

Biotechnology is the manipulation of living organism or their components to perform
practical task or provide useful products.

Transfers of
naw gunss
{nto anlmal Ant-cancer

RECOMBINANT

The basic steps in recombinant DNA technology are: -
« Preparation of recombinant DNA (rDNA) molecule.

s Insertion of rDNA into host cell.

* Multiplication & production of numerous copies of host with rDNA in it Selection of
Bacteria with required gene.

The preparation of this type of DNA requires some basic tools: -
(1)  Vector

(2) Restriction enzyme

(3) DNA ligase enzyme

S~ 7
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(1) YECTOR:

It 1s 2 DNA molecule into which a gene is inserted to construct a recombinant

DNA molecule. It is capable of replication in host organism. It acts as a vehicle to transport rIDNA
into host cell.

Examples:
Vectors used in this technology are bacterial plasmids & bacteriophage.

(2) RESTRICTION ENZYME:

This is a group of enzyme, which is required to cut a source DNA molecule into small
pieces & to cut plasmid to make a gap where foreign DNA fits into it.

(3) DNA LIGASE ENZYME:
DNA ligase is a key enzyme that seals the restriction fragment with sticky ends of vector.

INSERTION OF DNA INTO HOST CELL:

Usually the badiedial \fire used as host in recombinant DNA technology. Bacterial
cells take up rDNA wiie they arefréated with CaCls to make e E

When the host

passed to the progeny & fuwther Feplication of veclor td
divisions, a colony or clone of identical host cells is prod

@ copms M‘UHE ' ' '

HEN
agriculture. Thesc DaCTeria can also eused pmmutc e health's
towards insect as bioremediation (pollution cleaner), to§
metals, to enhance genetic research to produce pharmaceutic

Forelen DNA
r‘.am-m' informadion
whicrh cuders fur

Plasmi l-l | ENNM of u::tltn-.lt

Ec
E:nII'I BeuRI
matdetlon
ﬁ\ __~Sticky ends™ \ sz yme

Hybridizadon
+ DMA ligase

Rccnmbl.n

DINA WIV
B nr.:nl
o
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TRANSGENIC PLANTS:

Free-living organisms in the environment that have a foreign gene inserted into them are
said to be transgenic organisms or genetically engineered organisms.
The only plasmid for transgenic plant cell is Ti — plasmid (Ti = tumor inducing) transferred by a
bacterium called Agro bacterium_ tumefacians to many plants.

The main aims for developing transgenic plants are: -
. To cultivate more nutritious plants.
. Plants require less fertilizer.
. Plants grow under unfavorable conditions.

Agrobacterlum
tumefaclens

; DNA contalning
c% o gene for desired tralt Plant cell

l“ llllllnl i&-
Tiplasmidf Intro-

duction

Into

TONA uslng plant

s =

§ EXAMPLES:

E A number of transgenic plants have been developed , viruses or
herbicides. Crops of Soya bean, cotton, alfalfa & rice are genetically engineered. Plants are being

engineered to produce fructose, human hormones, clotting factors & antibodies in their seeds.

TRANSGENIC ANIMALS

= Animal cells usually do not take plasmids. But it is possible to micro inject foreign genes
into eggs before they are fertilized. This procedure has been used in fishes, chicken, cows, pigs,
. rabbits & sheep.
EXAMPLES: . . _

A transgenic calf has been produced that carries a gene for the production of humas:
lactoferin in cow milk (human lactoferin is a protein that is involved in iron transport & |B
antibacterial activity.
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Creating a transgenic animal

Gene of choice
. Is manipulated
" and prepared
- in the l[aboratory

_ -
o

nsgene is injected
into the egg of an animal

>

is i lanted
TR B implane:

Eukaryotic ge : i
contains long non-codifg ré@on"& bacterial cells are ung
problem an artificial gene can be made which lack intro

o In1¥st n"l:'n containing ge
*-NHIBE
o Inthen A%aft Femoved & sp
A,
. A molecule is i the cel
complem 5
* This synthesis of cDNA on mRNA is the reve
enzyme reverse transcriptase obtained from Retrolvi
* The second DNA strand using is made by DNA
intron,
* This DNA is called complementary DNA (cDNA)

GENE SEQUENCING

Gene sequencing is a method of determining nucleotide sequence of a gene developed in
late 1970s by Friedrich singer.

DNA FINGER PRINTING:
' About 30% of human DNA does not code for protein & repeated frequently in genome of
that individual. Each of such repetitive DNA sequences are of 20 - 40 bases long.
These highly variable & usually unique length of non-functional DNA are passed onto the ~———7
offsprings. The differences in DNA electrophorosis pattens among individuals are called
restriction fragments length polymorphism (RFLP).
Since RFLPs of each human are unique analogous to the finger prints which are used as
marks of identity so RFLPs can be termed as DNA finger prints.

dnd

Hy
L ri]

S
e
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Uses of DNA finger prints:
(1) This technique is used to settle dispute are parentage & other relationships.

(i)  Itis also used to identify criminals from blood, semen, saliva, hair follicles etc,
(iif)  Itis also used to detect hereditary diseases.

GENOMIC LIBRARY

It consists of copy of genetic information of a species in a preferred environment. This
library provides easy access to a preferred gene for its further copying or manipulation.

HUMAN GENOME PROJECT (HGP)

This project was started in 1990 to discover all the estimated 30,000 to 35,000 human
genes located on 23 pairs of chromosomes. Another project goal was to determine the complete
sequence of 3 billion DNA sub units,

the DNA sequence of 99. 99% nf huma.n ganes with 99% accuracy was
9.0% nucleotide sequenee

I€awvil l bvigal the methndulugy for [ PTIDSIE | ol - evention of

! information of humah & sp lp“ﬂld stand the
5 ? 1 'JLII erenbation &

Chromosomal abnormalities.
(i)  Uni factorial defects.
(iii)  Multi factorial defects.

() CHROMOSOMAL ABNORMALITIES:

In the chromosomal defect (e.g, Down's syndrome) a child is born with
structurally or numerically abnormal chromosomes.

(ii) UNIFACTORIAL DEFECTS:
Unifactorial diseases e.g. (Huntington’s diseases, cystic fibrosis etc) are caused b
a single defective gene or pair of genes. _ %’: =
(i) MULTI FACTORIAL DEFECTS: ~——7 [
Multi factorial disorders (e.g, asthma, insulin dependent diabetes) one caused by
 the additive effects of several genes along with environmental factors.

HUNTINGTON’S DISEASE

(i) It is due to an autosomal dominant ellele on chromosome 4
(ii)  The affected individuals are almost certainly heterozygous for the defective gene.
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(iii) ~ Appearance of symptoms is usually delayed until the age of 40 to 50 years.

Symptoms of Disease:
(1) Progressive mental deterioration
(i)  Involuntary muscle movements

CYSTIC FIBROSIS

It occurs due to an autosomal recessive allele,

Symptoms:

It is characterized by a tendency to chronic lung infection & inability to absorb fats &
other nutrients from food.

Treatment:
Most patients can be helped by daily physiotherapy for their lung problems.

ROLE OF BIO

The use of PCR
diseases even before
Medical scientist can non diagnose more th

6Y IN THE DIAGNOSIS OF DISEASE:

s is providing an excellent tool for the diagnosis of genetic

technologies. I
Fn &ENE THERAF
One of the potential benefits of genetic engineBrimg
individual, ' f
Examp
Severe ¢ e fieiBnty disease (SCID)

infections & consequently dies due to'Infections |

* In this condition the cells of the bone marrow ca

deaminase (ADA)
Treatment of SCID:

In the treatment of SCID, the defective bone marrow cells are removed from the patient &
the normal gene for the ADA enzyme is inserted into these cells & then these cells are again

inserted into the patient’s bone marrow. In this way the patient’s bone marrow starts to synthesize
ADA itself.

AMNIOCENTESIS:

It is a diagnostic procedure in which a small amount of amniotic fluid is with drawn from
the amniotic sac. The amniotic fiuid contains cells & chemicals from the fetus that can be
analyzed to detect fetal abnormalities such as Down’s syndrome, hemophilia etc. It is usually
performed between the sixteenth & eighteenth week of gestation.

TISSUE CULTURE

Introduction:

Tissue culture is a test tube method used to create and clone novel plant varieties.
Haberlandt (1902) is called the father of tissue culture.
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P N o

DEFINITION I:

“The gradual development of something is called Evolution.”
EXAMPLE:

Evolution of Earth, Evolution of Man, Evolution of Plant etc.

DE ON II:

“The evolution of living organism is called Organic Evolution.”
DEFINITION ITI:

According to Zimmerman (1953)

“Evolution is the transformation of the form and mode of existence of en organism, In
such a manner that the descendants differ from their ancestors.”

tedall'

ts, 7 th - iftence in
- mm p
2

SUPPORTERS OF THE
us Linnaeus (1

till the century.

NATURE OF EARLIEST ORG#

The Holy Quran provides evidence for the formation of earliest organisms.

“ Allah hath created every animal of water. Of them is ( a kind) that goeth upon its belly &
(a kind) that goeth upon two legs & (a kind) that goeth upon four Allah createth what he
will. Lo! Allah is Able to do all things. “ ( Sura AlI-Nur, Ayth 45)

* It is believed that life may have begun deep in the water especially in hot spring called

£ , hydrothermal vents.

= * A group of bacteria called Archaebacteria that tolerate temperature upto 120°C.
5 * The Eukaryotic cell might have evolved when a large anaerobic amoeboid prokaryote ingested
small aerobic bacteria & stabilized them instead of digesting them. :
£ * [t is believed that the prokaryotes may have arisen more than 1.5 million years ago.

= * Another hypothesis for the evolution of Eukaryotic cells proposed that the prokaryetie’

membrane folded inward to enclose copies of its genetic material.
'* This imagination resulted in the formation of membrane-bounded organelles in a single cell.

0l- THEORY OF ORGANIC EVOLUTION:-
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According to this theory species are not immutable but once the life appeared on
earth, it slowly evolved i.e. a species may slowly changes into new species.

INTRODUCTION:-

This concept is called Organic Evolution. Following are the theories, which
explained the process of organic evolution.
(i) Lamarck’s theory. (Inheritance of acquired characters)
(ii) Darwin's theory. (Theory of Natural selection).
(iii) Weismann's theory. (Germinal continuity theory).
(iv)De Vries,

(i) LAMARCK’S THEORY:-

Introduction;:-

y uses coined by a French Zoologist
ck (1774 - 1€ ‘

POSTULATES OF RCK’S THEORY:-
His theo on following postulatgs
(1). E onment.

(2). Use & disuse of organs.

( i “Td characters.
(1) - E ONMENT:-When soi
of environment require new needs & as irc new| chiarfieters
with the situation of food habit, i or shelt :
Raza Mehdi

(2) USE OR DISUSE OF ORGANS:- In thé
some organelles constantly & disuse others so the efforts
disuse of organs strengthens & develop an organ & disuSesses L mate
disappearance, Lamarck believed that such small changes through successive generation promote

the origin of new organs & characters which are transmitted to its off spring in the next generation
this is called “ Inheritance of acquired characters”.

(3 RITANCE OF ACQUIRED CHARACTERS:-

Due to the inheritance of acquired character for
many generations, such organism started to develop, which
are totally different from their ancestors therefore they
are considered as the new species.
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Toti nt
totipotent i.e., a cell with fall"p ot ofta
19 t was produced b : em cell,

which was grown in nutritive medi g4 & Witami ith coconut

M‘“HE--- : LVIGE : ﬂ‘ 3
i 9, ety e thatli k simple

.t=

ANTHER CULTURE

- Another type of tissue culture in which anthers are cultured in an artificial mediuni5g57[=
2 called anther culture. _ l.'rr ;:

In this method the haploid tube cell within the pollen tube divide producing pro-embryog::
= consisting of as many as twenty to forty cells.

] Finally the pollen grains rupture releasing haploid embryos, which develop into haploid

e plant.
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CLONING
Definition:

Cloning is the production of duplicate copies of genetic material, cells or entire multi
cellular living organism occurring naturally in the environment. These copies are called clones.

Examples:
* Identical twins

* Asexual reproduction in plants & animals.
* Regeneration
* Development of tumours & cancer cells.

ARTIFICIAL CLONING:

Dolly, unlike any other has ever lived, is an identical ::upy of another adult and has
no father. She is a clo of & group of veterinagy. zeses

by lan Wilmut and 997 at the Roslin Irti 18

provided an important new r&seamh tool and has shattere
that cells from adult

APPLICATI

Cotton, “

prcdauun or hEl'blCldES whlch are

* Biotechnology also made some progress in enhgn
beans developed which mainly produce oleic acid|(a




| _CLASS: Xl _ -135- BIOLOGY NOTES

i EXAMPLES

i (i) EVOLUTION OF GIRAFFE:-

H The ancestors of giraffe were horse like & lived in Africa having enough grass &

herbage to eat, when forced to graze upon foliage leaves of trees, thus by continuous effort of
stretching of neck & forelimbs increase in each generation to reach this food.

(if) EVOLUTION OF SNAKE:-

In order to escape from attacks of many mammals, the snakes (lizard like
ancestors) developed the habit of gliding over the ground and creeping through narrow holes as a
result, their bodies become elongated and limbs disappeared due to their disuse after a large
number of generations.

L]

OBJECTIONS ON LAMARCKISM:-
(i) Mutilations as a result of accidents or diseases arenot inherited.
(ii) Boring of holes in ears and nose in mothers is not inherited in new born child.
(iii) ﬁmt back to Lamarckism was Weismann's theory of germinal continuity in

Pt . AYATIF 1134 KL o, L e

S’ THEOR
By the fusion of ma g g i broduces
EHE during its developmen

(2) Somatic cells.

- (

Mﬂ#&ﬁ !hich are differntiot rgans of
& v the body. '
; 1 ese cells givéTise to egg gelb&

b

b Only the germ cells take part in the forniatig &y i gé in these

cells is transferred into the coming generati
= cells never transmitted into the new generation.

i (iii) DARWIN’S THEORY OF NATURAL
SELECTION:-

* INTRODUCTION:- __ Charles Darwin wrote a book " The
Origin_of Species " published in 1859, in it he gave the.;
o theory of organic evolution based on natural selectigh’ i
. therefore called "Theory of Natural Selection” :
£ Important features of this theory are

. l. Over Production

2 2. Struggle for existence
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Variation & heredity.
Natural Selection or survival of the fittest of the fittest
Formation of Species or Origin of species.

B S

o) OVER PRODUCTION:-

All Organisms usually have very high reproductive rate therefore they produce a
large no. of offspring’s

Examples:-
** A single cod fish lays eggs 5 — 7 millions in a single season
% A housefly lays about 120 eggs 6 times in every summer,
*+ Starfish produces a million eggs in a year,
* The slowest breeder like elephant in its life time (100 years) produces 6 offspring.
According to Darwin after 750 years 1 million elephants will be produced by 1 pair of
elephant,

2 STRUG STENCE:-
t of over production is the severe com
space & other necessi Ifi§called “Struggle for

e

s

Tvpes of Struggle:-
]
(ii) Intraspecific struggle.

INTE !‘!GGLE:-T

the members of differemt sp

-

(i) INTRe

same species.

(iv) NVIRONMENTAL STRUGGLE:-
called environmental struggle.

“Those organisms of a species which, are succge
reproduce”

3) VARIATIONS & HEREDITY:-

All the individuals of the same species are different from each other even
the two offsprings of the same parents are not exactly alike. These minor variations may help in
the survival of individuals & those organisms which possess suitable variations are not only able
to survive but also they produce their new generations. Prep. By : Raza
Mehdi

(4) NATURAL SELECTION OR SURVIVAL OF THE FITTEST:-

The offsprings with desirable traits are selected for each generation for
breeding purposes. While offsprings lacking such traits are prevented from reproduction, This is
called “Natural selection or the survival of the fittest”

Darwin believed that natural selection is the driving force behind the
evolution. He also believed that the environment plays the role for the breeder in natural selection
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which generates populations whose memhars are better adopted to the environment. While the
other species become extinct.

()

ORIGIN OF SPECIES:-
According to Darwin some organisms show variations in one direction and

others in other direction due to different environmental conditions in which they live & try to
survive. Continuation of these variations gradually produce new & different types which are
considered as different species.

OBJECTIONS ON DARWINS’S THEORY:-

R e

h Lh
-

Darwin did not clearly differentiate b/w heritable & non-heritable variations,
He could not tell the cause of variations.

He emphasized the role of minor variations where as mutations which appear suddenly &
without

Reference to the parents; really play role in evolution phenomenon.

mn:xplmahan for the presence of neutral variations which have neither useful
=

Natural Selection theory cannot ace c ]

I'Fen(pla'ms the survival @ i la ivel of the

Main Postu
ccording to

necessanly adaptive to nature. Majanty of them get desh'oyed Only those mutations
that are adaptive survive in nature.

EVIDENCES OF ORGANICE VOLUT 10N

1. EVIDENCE FROM FOSSIL RECORDS
(PALEONTOLOGY):-

FOSSILS:-
A fossil is any trace of life from the past.
Examples: ~—7 [Ea SN
*+ Archaeopteryx is a fossil bird was discovered in 1861 in Bavaris—-=
(Germany)

«+ This bird had lived 150 million years agu

+ Unlike the modern birds it had teeth, a long tail having 20 vertebrae,
wings containing moveable fingers with downs.

% All these characteristics show link with reptiles,
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CONCLUSION:-Scientists believe that Archacopteryx is a good evidence of an
evolutionary pathway leading from reptiles to birds.

2. EVIDENCE FROM TAXONOMY:-
TAXON -
“The study of the identification, classification and naming of different
organisms is called Taxonomy.”

OF SSIFICATION:- '

(i) SPECIES:- A group of similar type of organisms which can interbreed
with each other is called species. This is the smallest unit of classification.

(i) GENUS:- It is a group of related species.

(i) FAMILY:- A group of related genera is called family.

(iv) ?EEE ! l!giﬂ'crent families unite to form an order.

(v) CLASS: n class consists of different orders

(vi) P N:= A group of diffecen i

division.

(vii) KINGD It is a group of diffefer

Exampl::-mm of phylum chorditah
5 their embryonic stagés.

CONC

fishes, a i H1E l;t

HOMOLOGY:- “The study of homologous organs is called homology.” Those organs of
the body which have common origin but may have different functions are called
homologous organs.

EXAMPLE:- Skeletal system in the wing of bird or bat, forelimbs of turtle, forelegs of

horse, flippers of whole & arms of man is very similar internally having same type of
bones & muscles.

CONCLUSION:- Biologist assume that the presence of Homologous organs in different
groups of animals provide evidence of evolution. Prep. By :- Raza Mehdi

4. EVIDENCES FROM VESTIGIAL ORGANS (VESTIGES):-

VESTIGES:- Vestiges are those organs which have no functions in the body but they
persist in reduce form generation after generation.
EXAMPLES:-

(i) In whales & snakes pelvic bones are present in the reduced form.

(ii) Wings of Kiwi & Ostrich are reduced & serve no useful function.

(iii)Splint bones of foot of horse are the remnants of their toes.

(iv)Vestigial Organs in man like: 3
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d (a) COCCYX:-Itis a tailbone which is well developed in other  vertebrates,

(b) VERMIFORM APPENDIX:- It is a small finger like caecum. It is an important
i- organ in grating mammals because it contains cellulose digesting bacteria.

o ()  NICTITATING MEMBRANE:-It is well developed in birds to clear their eyeball
i but in human it is highly reduced in the form of semi lunar fold.

. (d EAR MUSCLES:- These muscles are well developed in dog & horses helping
them to move their pinnae to collect sound waves from different directions but in
o human body they are present as vestigial organs.

CONCLUSION:-  Vestiges explain that natural selection accounts for the
F elimination of structures that are no longer needed by an organism.

i

5. EVIDENCE FROM COMPARATIVE EMBRYOLOGY:-

EMBRYOLOGY:- The study of the stages from a zygote to a complete individual, is
called

i embryology.
ertebrates history shows that fishes, salamanders, tortoises,
k als including mansheld-a-comme _
i rimitive fish).

C N:- The study of emb
unders

o L A e
i

]

; CONCLUSION:-  The presence g

| that they have 3

E

7. EVIDENCE FROM DOMESTICATION:-

DOMESTICATION:- Domestication means artificial selection in breeding,
EXAMPLE:- Vast diversity has been achieved in domestic dogs & pigeons by artificial
| selective

g breeding procedure,

CONCLUION:-  Those Organisms which are developed by domestication have
variations. These variations indicate that evolution is possible.

CIprd
v IMPORTANCE OF NATURAL SELECTION AS A POSSIBLE: o
MECHANISM FOR EVOLUTION:- b

1. ACTION OF NATURAL SELECTION OF GENES:-

; All the processes that encourages the transmission of favourable genes & block the
transmission of unfavourable genes contribute towards evolutionary progress.
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OR

EXAMPLE:- An animal with unfavourable characteristics in any way prevented from
breeding, the genes of this individual will be prevented from transmitting to next
generation. It is sometimes called genetic death.

NATURAL SELECTION AS AN AGENT OF CONSTANCY AS WELL AS
CHANGE:-

Natural selection is responsible both for maintaining the constancy of species & changing

them. It is destructive for weaker individuals & favours the powerful organisms. This kind

of selection is called stabilizing selection,

NATURAL SELE N & POPULATION GENETI

To produce a long term evolutionary change, the forces of natural selection do not act on
individual gene, but on population.

A more or less genetically isolated unit of population is known as Deme.

The sum total of all the different genes in population is known as gene pool.

The evolution individual organism depends on its gene pool.
ARTIFICIA & ITS ROLE:- -
Breeding of do
The plants &

The various b

GENE
(i)

would consist of 200 alleles,
these numbers are called allele frequency

HARDY — WEINBERG LAW

INTRODUCTION:- In 1908, an English Mathematician G.H. Hardy & a German
Physician W. Weinberg gave relationship between frequencies of alleles & genotypes in
population. This relationship is known as Hardy — Weinberg Equilibrium.

STATEMENT:- * The frequencies of dominant & recessive alleles in a

population will remain constant from generation to generation provided certain conditions
exist.”

Mathematical Representation:-
(P+q)

where: P=  frequency of one allele
q= frequency of another allele.

| _P'+2Pg+g’=1 |
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1
! SUPPOSE
. P=09
1- q=0.1
: — (0.9 +2(0.9) (0.1) + (0.1)* =1
0.81 +0.18 +0.01 =1
100 =1 ]
ENDANGERED SPECIES:-
In Pakistan, cheetah, Tiger, Asian Lion, Indian Rhino, Crocodile, Gazzal
have been declared extinct. While Indus dolphin, Black buck, common Leopard etc are

among the animals near to extinction.

CONSERVATION OF HABITAT & ENDANGERED SPECIES:-

1. A global m of national parks to protect large tracts of land & built life that allow
m atural areas.
2. dscapes that allow g ivi
, & botanical gardens {b i ineti immi

" FOR

- MORE!!
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ECOLOGY:
The scientific study of various relationships of living organisms with each
other & their environment is called ecology.

The term ecology was first introduced by a German hiulﬁgist Earest Hackel
in 1869. It was derived from a Greek word “Oikos”, meaning “home-life”, &
logos meaning study.

LEVELS OF ORGANIZATION
1. SPECIES:

A group of closely related organisms which can interbreed with each other
(is called species.

Total number of individual of a specie

population.
3. COMMUN[I!: 0 n
A group of different population in a habit

4.

is its habitat e.g. fresh water pond.

5. ECO

A community interacts with a non livin
together to form an ecosystem.

6. BIOSPHERE:

The different ecosystems link together & collectively form a giant
ecosystem, which is called biosphere or ecosphere.

LOGICAL NICHE:

Each organism plays an important role in particular habitat, its activities,
requirements and effects are collectively called ecological niche.

BIOME:

The biological regions are further differentiated on the basis of complex

interaction of climate and biotic factors into large easily recognizable community
units called biomes.

OR
Large ecosystems are called biomes.

FLORA:
The nature and types of plants in a biogeographically region is called
flora.
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4 FAUNA: _ |

: ; The nature and types of animals in a biogeographically region is called
P fauna.

N | |

; APPROACHES TO ECOLOGY

!

POPULATION APPROACH (AUTECOLOGY)

This approach is based on the study of individual species.

COMMUITY APPROA SYNECOLOGY):

This approach is based on the study of whole community its environment it
is also called biocoenotics.

ECOSYSTEM APPROACH:

This approach is based on two things, the flow of energy cycling of matter

b/w livi living component
HABI CH:

This approach is related with : ism. Bitat has a

particufnnlycundition which {is
EVOLUTI PR H:

This approach is linked with [k ] ‘ edsfthe use-

MORE!!

o

It deals with
Nistory. 2

ch soci
EC

T T T M

Definition:

The interaction between a dgmum
i known as ecosystem.
This term was first used by Tansely in 1935.

T T

COMPONENTS OF ECOSYSTEM
There are two main components of an ecosystem,
¢ Abiotic components
¢ Biotic Components

1= P LT i T kS

ABIOTIC COMPONENTS:

All the on living components of an ecosystem are
components.

L R [ b e

t

There are three types of abiotic components.
¢ Climatic factors

E * Topographic factors

_:_ % e Edaphic factors

T T
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1. CLIMATIC FACTOR:

The climate of an ecosystem depends on the weather conditions such
as light, temperature, wind, water etc.

2.TOPOGRAPHIC FACTORS:

The study of surface structure of earth is called tupugraphy

There are three main factors which affect the Topography of earth.
o Altitude

e« Slope
* Exposure

3.EDAPHIC FACTOR:

Edaphic factors are related with the conditions and the composition of soil.
And the scientific study of soil is called pedology.

SOIL:
The top most layer of earth is called soil.

It is the cnmhiuin:I"thered rock particles and minerals organic matter
etc.
=l
-
WEATHERED ICLES:
Gravels 2.0 mm -

Coarse Sand 2.0-0.2 mm

Fine s 0.02 mm
Silt 0 002 mm
Clay
LO

A ) i i t partigles

proportion is called loam. This type of soil
because it has maximum water holding capacit

BIOTIC COMPONENTS:

The biotic components of an ecosystem are living things. There are three
types of biotic components on the basis of nutrition.
* Producers
* Consumers
* Decomposes

PRODU S:

1. The producers are mainly green autotrophic plants which are present in
both aquatic and terrestrial ecosystems.

2, Chlorophyll containing organisms convert carbon dioxide and water the
energy rich carbohydrates by a process known as photosynthesis.

3. Plants also prepare proteins and other chemical substances. For this

purpose they absorb various nutrients of abiotic components.
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CONSUMERS:

* The consumers are heterotrophic organism, which are mainly animals,
These are unable to manufacture then own food.
¢ There are three main types of consumers.
o Primary consumers
o Secondary consumers
o Tertiary consumers
Primary Consumers:
* Primary consumers are herbivores
¢ Primary consumers of terrestrial ecosystem.
o Grass-hopper
Leaf-hopper
Goat
Sheep
Cow
Rabbit

. Jm:ﬂumcrs of aquatic
anktons

o Crustaceans

vorous fishes
Second mers:

ST

e
e

S e ey —

TN R

Oo0oO0DODO

. ey rnivorous animals/y
CONSumers.

ﬂit!"onsumers art
e HENE
mals aré predatoss

crocodile, shark ete.

DECOMPOSERS:

They are microscopic saprotrophs mostly fungi and bacteria. They are
found inside the soil where they decompose the dead organisms.

BIOGEOCHEMICAL CYCLES

i The circular path of different chemical compounds or elements in an ecosystem

rrnrm i e

is known as biogeochemical cycles.
Examples:
Carbon, hydrogen & oxygen cycles
Phosphorus cycle
Nitrogen cycle

Tl

L
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NITROGEN CYCLE

Introduction?

Nitrogen is an essential component of amino acids, chlorophyll nucleic
acid etc. It constitutes main bulk of atmosphere where it is present in about 78%
in ratio. It is cycled from environment to organisms and back to environment.
This process is known as nitrogen cycle,
Explanation:
The nitrogen cycle comprises of the following steps:-
* Nitrogen fixation
e Decomposition
* Denitrification

NITROGEN FIXATION:

The process in which the atmospheric nitrogen is brought into the soil in
the form of simple compounds is called nitrogen fixation. There are three types
of nitrogen fixation.

* Non symbiotic nit ixation * Thunder storms
* Symbiotic nilroge'

Non — Svmbiotic Nitrogen Fixation:

This nitrogengfixationgis carried out by
non symbiotic bacten H(nplc:- Azotobacter.
Svmbiotic Nitrogen Fixation:

This n 1'erﬁ:rrm:d
Cyanobacteri

The c bluen green algde
filaments. These heterocysts are re ible forfin

M}g

Rhizobium radicicola are those bacteri:

nitrogen fixation.

THUNDER STORMS:
When the thunder storms are produced, the atmospheric nitrogen reacts

with oxygen due to high temperature to form nitrogen oxides. These nitrogen
oxides fall on the ground with rain water.

DECOMPOSITION:

The decomposition of organic compounds takes place in two steps:-
Ammonification:

The organic compounds are broken down into ammonia. This process is
known as ammonification.,

Nitrification:

Ammonia is converted into nitrites by the action of Nitrosomonas bacteria
and Nitrobacter.

2l ot
— mf_’:%:“

s
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DENITRIFICATION:

In soil, there is another type of bacteria which converts nitrates into free
atmospheric nitrogen. These bacteria are called denitrifying bacteria such as
pseudomonas. This process is called denitrification. They reduce soil fertility,
Good drainage and the ploughing restrict their activity and helps in increased
soil fertility.

INTERDEPENDENCE OF ORGANISMS: AND
THEIR SIGNIFICANCE

In an ecosystem, organisms are interdependent which is called interaction.
There are two types of interaction:-

» Positive interaction
e Negative interaction

POSITIVE INTERACTION:
In_thi f interaction organisms help one another to get food or other
osis,

RACTION:
This type of interaction caus@s

predati .

1 ISM:

Itis ociation in which
organism celled h this associdti
a ’ ﬂ e*‘ pes of parasit

e- HE

* Endoparasite

atasitism,

another
host is -

These parasites live on the baf geches.,

Endoparasites:

These parasites live inside th Taenia

etc.

2.PREDATION:
Predatons are those animals which take their food by preying upon other
animals e.g. hawks, lion, eagle, crocodile etc.

3.GRAZING:

The herbivores in an ecosystem feed upon green parts of plants. These
animals are called grazing animals. For e.g. rabbit, sheep, cattle, horses,
elephants, etc.

4.SYMBIOSIS: B

It is an association b/w two different living organism but feithér i

harmed. There are two types of symbiotic association.
¢ Mutualism

e Commensalisms
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Mutualism:

It is a relationship b/w two organisms for mutual benefits.
Examples:
In leguminous plants, root nodules are inhabited by nitrogen fixing

bacteria. These bacteria fix atmospheric nitrogen for the plant in turn get shelter.
So both partners are benefited.

Commensalisms:

In this relationship one organism the commensal gets benefit from host but
host does not get benefit nor it is harmed, )

Examples:

The orchids and mosses are common epiphytes which grow on the trunks of
other plants.

ECOLOGICAL SUCCESSION

Definition:
The ecosys ty to change simpler forms into more complex
forms and thus a may change. Th o

change is called succession.

EFFEC F SUC

The successi in increase in totd
area and a stable community is developed for a ge

collection of i ig known as dli
types ecologi 5 1 '
e Primar i EEm

=.. Secondary succession

PRIMA
The areas never having living things b
teaching to a community. This is called pfime
establishing plants in such areas are called piongefs.g

SECONDARY SUCCESSION:
This type of succession occurs on places which were previously occupied

by living things but were destroyed by fire or any other climatic or biotic
change.

TYPES OF PRIMARY & SECONDARY SUCCESSION

On the basis of habitat primary and secondary succession are divided into
three types.

Hydrosere: This occurs in water.

Mesosere: Which occurs in an area where adequate moisture is present.

Xerosere: It occurs on dry terrestrial places like rocks.
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HYDROSERE OR HYDRACH

Primary succession in open water like ponds, lakes pools which are
ultimately connected to land community constitute hydrosere. The seral stages of
hydrosere in a pond are as follows:

* Phytoplankton stage
Submerged stage
Floating stage
Reed swamp stage
Sedge meadow stage
Wood land stage
Climax stage

CLASS: XI| BIOLOGY NOTES

Phvtoplankton Stage:

The phytoplanktons are unicellular or colonial free floating plants. These
are the pioneer species. For e.g. cyanobacteria, spirogyra, diatoms, bacteria,
protozo

Sub - e:
The death and decay of phyfo

suitabl r for the growth d
like Hy lisnaria, Potamagg

Floating Stage:

cay of sub
d r 1 to few fee
| hich mre rooted i

water. These species in mplie

Sagittaria, etc. while animals liké
present,

Sedge — Meadow Stage:

The continuous decrease in water table and favorable changes in
substratum make the ponds suitable for plants. They have much branched
rhizome system. The representative plants species of this stage are Junmeus,
Cyperus, Carex, etc. The animals of this stage are snails.

Wood Land Stage:

The soil at this stage becomes more and drier. Thus, the marshy vegetat o

disappears and area becomes rich by terrestrial plants like Salix, Populs, efc.
The animals of this stage are deer and zebras.

Climax Stage:
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The woodland community is finally invaded by trees. If there is heavy

rainfall then tropical rainforest is developed but if there is moderate rainfall, the
mixed forest is developed.

Fhrlmlwhlun

e

Woodlond  Climax

[

Crustose — Lichen Stage:

A bare rock or land does not possess Moisty 2
lichens are such plants which form pioneer specles in th:s area, They produce
acids which help in the weathering of rocks and thus produce better substratum
for other species e.g. Rhizocarpon, Rhinodine, Lecanora, etc.

Foliose & Fructiose Lichen Stage:

Lichens of this stage have large, leafy structures. They have ability to
absorb moisture and retain. They also hold up soil particles and make substratum
richer. The examples of these lichens are Pasmelia, Dermatocarpon, etc.
Animals of this stage are mites, ants and spiders present in cracks.

Moss Stage:

The thin soil layer favours the growth of mosses which requires little
water. The examples of this stage are Polytrichum, Se.l'ngineﬂa, animals like
mites & spiders increase their number at this stage.

Herbs Stage:
In this stage annual and perennial herbs are duvulupnd The xeric
conditions are also changed and shallow rooted grasses are developed such as
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Aristida and Poa. This stage also favours animals like nematodes, larval insects,
aunts, )

B PR

30

" Shrub Stape: )
At this stage, the habitat becomes more suitqble for the growth of shrubs.
_ The soil becomes rich with moisture and minerals. The plants of this stage are
Rhus, Phytocarpus, while the animals of this stage are slugs, snail, centipede,
millipedes, frog, reptile, birds & mammals.

Climax Stage: .

The accumulation of soil & humus favours the growth of some xerophytic
trees. These trees change the climate for xerophytic trees. In this way a climax
community is formed. ’

JOIN
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ECOSYSTEM:-

Definition:- An ecosystem is a basic functionel unit in ecological studies which is
composed of living organisms interacting with each other & with the non-living environment in a
given area.

LIFE IN FRESH WATER

There are two forms of fresh water

(1) Lentic
8 SN

(1) LENTIC WATER:- It is the stagnant

) LOTI(F/““ It is the running w3

POND:- A ponMn ! ample of fresh waterfeqd
dam or ngar a river & its life span rang eeks
ents of pond ecos
There are nent of #ond Ecosyk

(D). Abiotic components.
(2). Biotic components.

(1) ABIOTIC COMPONENTS:- The pond is a balanced system of

water & nutrients. The nutrients are mostly in solid state & they enter in a pond
from surrounding ground or streams. The nutrients are very important because they
regulate the rate of functioning of entire ecosystem.

TYPES OF NUTRIENTS:- There are two types of nutrients.

(1)  Macronutrients:- Carbon, Hydrogen, Oxygen, Potassium, Magnesium and
Sulphur.

(2) Micronutrients:- Iron, Manganese, Copper, Zinc etc.

(2) BIOTIC COMPONENTS (LIVING COMPONENTS):-
There are three types of biotic components.
(i). Producers. (i1). Consumers. (iii) Decomposers.
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i (i) PRODUCERS:- |
- ** The producers are green plants & they can manufacture their own
. food.

«* The pond favours particular type of plant growth.

{
i) () MICROPHYTES OR PHYTOPLANKTONS:-
a The microphytes or phytoplanktons generally consist of free floating algae,

EXAMPLES: Chlamydomonas, Spirogyra, diatoms, Nostoc etc.

(f (b) MACROPHYTES:-

E Macrophytes are rooted or large floating plants, which grow in shallow
F

4

water. There are two types of Macrophytes.
L. Totally Submerged Plants:-

e.g. Hydrilla , Potamageton, Vallisnaria, Trapa etc.

2, Partially erged Plants:-

% g - Water lily, Nelumbium (lotus), Eichornia etc.
3

: i CO RS:-

e ———

ers are animals whi
CONSUMERS:-
ONSUMERS:-

The Pri consumers afe

1.

ns, herbivor
NSUMERS
; ot sed or

Examples:-

- s

TER
e tertiary cOnsumers &
CONSumers.

Examples:- Turtle.

(iii) DECOMPOSERS:-

The decomposers of pond ecosystem are saprotrophic bacteria & fungi.

They bring about the decomposition of dead organic matter of plants &
animals.

a Examples:- Aspergillosis, Penicillium , Rhizopus.
LIFE IN MARINE WATER

% The ocean is the greatest reservoir of living organisms along
nutrients,

«* It covers about 70% of earth surface.

% Generally sea consist 3.5% salt, while average temperature is about 3278 %
| : ** The Salt concentration of red sea is 4.6% & that of Baltic Sea is 1.2%

I ** UP-WELLING:- The water of deep sea is brought to coastal

f surface by the action of wind, which moves surface water away, while

| . deeper water come to the surface. This phenomenon is called upwelling,
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ZONATIONS IN SEA
Horizontally a sea can be divided into two parts. i
(i)  Neritic region. (ii) Oceanic region. .t

NERITIC REGION:- : 5 i
*» It consists of shallow water present at the edge of continental shelf. '
«¢ It’s depth may be up to 180 meters,
¢ This region is further divided into following zones.
(1). High tidal (Supratidal) zone.
(2). Low tidal (subtidal) zone. f
(3). Intermediate (Intertidal) zone. '
The Neritic zone is the most productive zone of the sea. |

PRODUCERS OF NERITIC ZONE:- ‘
Diatom & other algae like Caulerpa, Ectocarpus,
Cladophora, D ﬁ linaria.

seals etc:

E'r"rﬂdul zone
'anl = %@bstance

().  Euphotic zone.
(ii).  Aphotic zone.

(). EUPHOTIC ZONE:-
«* In this zone light is present.
*» It contains large number of phytoplanktons in & unit area.
«¢ In this zone species are lesser in number than coastal area.

(ii). APHOTIC ZONE:-
* This is the dark zone of sea.
«* It comprises of Bathyal (upper) & Abyssal (lower) zones.

(a). Bathyal zone:- The Bathyal zone is the continental slope reaching up to two

thousand meter . The animals of this zone are filter feeder.
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i (b). Abyssal zone:- This zone is rich in organic remains & shells. Plant life is totally

: absent in this area. In this region decomposers & scavengers are present. The fishes are

"E small in size, which have large mouth & they possess luminescent organs. Their eyes may
i - be enlarged or absent.

TERRESTRIAL ECOSYSTEM (BIOME,

DEFINITION:-  “The biogeographical regions are differentiated on the basis of

complete interaction of climate & Biotic factors into large easily recognizable units
called Biomes."”

ST ECOSYSTEM OR FOREST BIOME:-

(a) PRODUCERS:-

* Flora is highly diversified.

% The forest is three storeyed,

The upper canopy consists of very tall trees of about 40 meters in height.
The intermediate storey consists of trees having, 30 meters height.

The lower storey consists of small trees do not exceeding 20 meters in height.
Due to less light forest floor is covered by Hygrophytes such as ferns,
The epiphytes like orchids grow onto the branches of other trees. These forests
are great source of timber. Prep. By ;- Raza Mehdi ¥

L < R

(b) CONSUMERS:-

Primary consumers -
** Herbivores feeding on plants include ants, beetles, leaf hoppers, bugs, spiders,
monkeys, shrews, bats etc.

“* About 85% of living species of birds are found in these forests, which feed on
seeds, fruits & nectar of plants,
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Secondary Consumers

%+ The secondary consumers of these forests are aboreal i.e. they live on trees.
Examples: snakes, Predatory birds, frogs etc.

Tertiary Consumers

* Snakes & predalor birds are the tertiary consumers.

(¢) DECOMPOSERS:-
The micro-organism fauna of a forest soil is very rich. This includes a wide variety
of bacteria & fungi.

(B) CONIFEROUS FORESTS:-

* The conifers are evergreen, cold resistant plants which belong to
gymnaosperms.

** They are found at high altitudes & also at high latitudes.

% Coniferous forests cover more forests in northern hemisphere as compare to
southern hemisphere.

JOIN

CLIMATIC CONDITIONS:-

The wintemi
become

\‘ ** In Pakistan coniferous !?
%+ The main plants of these areas are:
Pinus exelsa, Pinus girardiana, Cedru
** Ground flora:- It consists of Mosses,
& Rosaceae.
++ Herbivorous Animals:- Sheep, deer, wild
birds.

< Carnivorous Animals:- Wolves, leopards & lynx etc.

goat, squirrels, many insects &

(C) TEMPERATE DECIDUOUS FORESTS:-

%+ The term deciduous is applied to those plants which shed off their leaves
during winter season.
%+ The deciduous forest may be dry, monsoonal & moist semideciduous.
< In Northern hemisphere they are found in parts of North America, South America,
Eastern Asia, China, Japan & Central Europe. Whereas, in Southern hemisphere typical
deciduous forests do not exist.
Prep. By :- Raza Mehdi
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i CLIMATIC CONDITIONS:-

E“jt. Moderate temperature & average rainfall of about 100cm. In these regions winter
%‘._ & summer seasons are also found therefore these areas are largely used for
= cultivation. :

=

[

TEMPERATE DECIDUOUS FOREST OF PAKISTAN:-

FLORA:-

* The temperate deciduous forests are characterized by broad leaved plants like
Beech, Oak & Maple.

** In Shogran & Neelam valley of Azad Kashmir Pinus wallichiana & Taxus
baccata are dominant.

¢ The ground flora is also much richer.

ummer the femns & mosses grow in shades whereas during spring,
J 0 ering plants develop.

FAUNA:-

covers about 19% of earth's t: 1
(i) ABIOTIC COMPC

(i) BIOTIC COMPONENTS

() PRODUCERS:
* They are mainly grasses of various sizes & kinds.
*%* Most of the cereal crops like corn, wheat, oat.
“* Thercfore these areas are called “Bread basket” of the world.

(b) CONSUMERS:- Opral0)

AR
: ()  Primary Consumers:- In grassland grazing mammals are dominant such [ase" -
: Buffalo, Cow, Sheep, Deer, Rabbit, etc.
g (i)  Secondary Consumers:-These are the carnivores which include frogs, lizards,
snakes, birds, foxes, jackals, leopards etc.
| (ii) Tertiary Consumers:- Large camivores of cat & dog families are common.
(c) DECOMPOSERS:- These are bacteria & fungi of various kinds.
i
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SAVANNAH BIOME

INTRODUCTION:- The term Savannah is applied to the tropical grass lands. It covers

large areas of North & South of Amazon forest, East African high lands, South -
America, South India & Australia. ]

()  ABIOTIC COMPONENTS:- Rainfall in such areas is up to 125cm per year

but the dry season is very long & temperature ranges generally more than 18 °C
throughout the year. The fire play a very important role in ecology of these areas.

(i) BIOTIC COMPONENTS:-

(a) PRODUCERS:-
In these areas forest cannot develop. Land is mostly flat & dominated by grasses
which in summer may attain a height of 15 feet. The trees are scattered & base

patches of; | 0 be seen. Some of the trees like Danellia Oliveri, and f
Afzeliaa resistant but grasses usually catch fire. :

(b) CONS
(B Primary - The primary consWmgrs U

herbivore§isu rns Antelopes, Giraf es : : ' S &
(ii) Secondary & Tertiary Consumers:- . OIS, It

"WI'IIHE!!!

DESERT ECOSYS Tk

They may found at any inhtude where ever rainfa
occupy about 17% of land surface of the earth.

TYPES OF DESERT

(1) HOT DESERT:- Sahara is the hot & largest desert which lies in across North
Africa to Arabian Peninsula. ‘

(2) COLD DESERT:- Gobi desert of Mongolia (China) is the coldest desert. Another
cold desert found in America is Idaho.

DESERTS IN PAKISTAN

+ In Pakistan three deserts are more famous i.e. Thar, Chnl!stnn and Thull,
«+ Deserts in Pakistan consist of sandy hills & plains.

Vegetation:- (Vegetation of hills & plains in b/w two hills differ from one
another). Vegetation of sandy hills consists of plants like Acacia, Euphorbia,
Capparis, Calatropis, Commiphora etc. The plants found in plains are Prosopis, ¥
Capparis and Lycium.

Fauna:- Desert animals avoid heat by becoming nocturnal in their habits, by
seeking shady places or by spending day in underground burrows.
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JOIN"

: v B : jdf land
M 0 H surrounds the
g e in Southe IT g afound the
’m i ean, d

THAR DESERT:- Thar desert is found in Sindh & it is composed of the

following components,

(8) PRODUCERS:- (Plants are mostly Xerophytic ) like Acacia, Prosopis,
Salvadora, Capparis etc.

(b) CONSUMERS:- Most common animals are Beetles, Mantis, Grasshopper,
centipedes & spider like arthropods. Frogs & toads like amphibians,

Reptiles like Lizards, Uromastic, Calotes. Snake like Vipers, Cobras, Kraits &
Boas, Few birds like quail, bustard, partridge etc are also present. Mammals

include anteaters, hedgehogs, porcupines, bats, burrowing rodents, wildcats, wild
boars & foxes.

(c) Decomposers:- These are very few as due to poor vegetation the
amount of dead organic matter is scanty. They are mostly thermophilic

The environmental conditions es &
consumers both,
The temperature is very low all the time. The temperature of warmest months do
not exceed more than 10 0C while it falls very low in winter and reaches upto -57
0cC.

In Arctic Tundra there is constant day light in mid summer. Whereas constant dark
in mid winter. .

The subsoil in tundra below 10 to 20 cms is permanently frozen, which is known
as PERMA FROST.

() PRODUCERS:- The producers of Tundra Ecosystem consist of small -
perennial herbs & shrubs. The pre-dominant plants are grasses, mosses, sedges &
lichens. Prep. By :- Raza Mehdi

(b) CONSUMERS:-  The productivity of these areas is very low. Hence
consumer birds & animals are generally migratory.

Primary Consumers:- e.g. Lemmings, hares, reindeers, oxen, arctic foxes,
Secondary Consumers:- e.g. snowy owls, foxes & weasels etc.
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MAN’S ROLE IN ECOSYSTEM

Man'’s role in ecosystem is of great importance in the following ways.

1. USE OF PESTICIDES:-

o A Pesticide not only kills pests, but also their predators.
< The development of new strains is very common in pests, which are harmful.
o> Malaria is very common in most countries which may be controlled by draining swamps

or by spray of oil, but introduction of such predators which feed on mosquito larvae is the best
biological control.

PHYTOPLANKTONS:-Phytoplanktons are responsible for production of large quantities of
oxygen. If pollutan unfavorable for them, then a large source of oxygen will
not be available & CO2 ratio, whi man &
other living organi

2, EFFECTS ES:-

After use of pesticides, pests may be developed in

are not th & so they cauge
> Some p edasitin
< The org illion reduces
_per million are lethal to

o Th: exccsswe icidesis
lan
es l:lde.s alsn uﬂ' the blog

nitrates.
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RENEWABLE RESOURCES OF ENERGY:
Renewable resources are those which can be replenished by physical or biological means.

Examples: Air, water, soil, wildlife, forests, agricultural products, fish & live stocks, sunlight,
wind, rain, tides and geothermal heat.

NONRENEWABLE RESOURCES OF ENERGY:

Non renewable resources are those which once used cannot be reused.
Examples: Fossil fuels (oil, coal & natural gas), metals, nuclear fuel, timber etc

AIR
The air is ues surrounding the planet Earth avity. Dry
air con volume) 78.08% niffOgE . p I3 .U38% carbon
dioxide, and trace amounts of other gases. Ai aing & vaniable 'z
average 9 e atmosphere protecis
warming through heat retenfio
extreres Be and night Except the Fases : 3ir SErves as raw
material for living organisms. Nitrogen is AN ‘ dins BndsTuclbic acid.

WOREM ™™

suspended in air), and precipitation. Saltwater d
polar ice caps 2.4%, and other land surface Watersuelrasriverseiakesandponds06%
small amount of the Earth's water is contained within biological bodies and manufactured
products. Other water is trapped in ice caps, glaciers, aquifers, or in lakes, sometimes providing
fresh water for life on land.

LAND

The land is divided into 2 number of biomes, inhabited by broadly similar plants and animals. On
land primarily latitude and height above the sea level separates biomes. Terrestrial biomes lying
within the Arctic, Antarctic circle or in high altitudes are relatively barren of plant and animal life,
while the greatest latitudinal diversity of species is found at the Equator.

The Earth provides resources that are exploitable by humans for useful purposes. Some §F152:
these are non-renewable resources, such as mineral fuels, that are difficult to replenish on a short.
time scale. 7 |&

Large deposits of fossil fuels are obtained from the Earth's crust, consisting of coal,

‘petroleum, natural gas and methane clathrate. These deposits are used by humans both for energy
production and as feedstock for chemical production. Mineral ore bodies have also been formed in
Earth's crust through a process of Ore genesis, resulting from actions of erosion and plate
tectonics. These bodies form concentrated sources for many metals and other useful elements.
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The Earth's biosphere produces many useful biological products for humans, including
(but far from limited to) food, wood, pharmaceuticals, oxygen, and the recycling of many organic
wastes. The land-based ecosystem depends upon topsoil and fresh water, and the oceanic
ecosystem depends upon dissolved nutrients washed down from the land. Humans also live on the
land by using building materials to construct shelters.

WILD LIFE

Wildlife includes all non-domesticated plants, animals, and other organisms. Domesticating wild
plant and animal species for human benefit has occurred many times all over the planet, and has a
major impact on the environment, both positive and negative,

A mon-renewa
orreusedonas
amount, or are
petroleum and n

ourceisa ource that ca
f}nsumptinn ate.

t natire can recfe
tura Mﬂﬁ are Some exs
Naturzal resources"se Yetro
and cannot be replaced as fast as they

under suitable conditions. Coal is extracted from the groundsby-coabminingreitherunderpronnd
mining or open pit mining (surface mining). If we use the reservoir of coal abruptly than these
come 1o an end very soon.

Petroleum or crude oil is a naturally occurring, flammable liquid found in rock formations in

the Earth consisting of a complex mixture of hydrocarbons of various molecular weights, plus
other organic compounds.
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Natural gas is a gas consisting primarily of methane, It is an important fuel source, a major
feedstock for fertilizers, and a potent greenhouse gas. '

I o et - i= = 1y i
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The major oil and gas fields in Pakistan;
1. POTOHAR (KHOR) 2.BADIN 3.8SUI

NUCLEAR ENERGY
&ﬁlﬂ/iﬁﬁlmmbyﬂla nlitting (fgai meraine tooethe Banice Df.hﬂ
nuclei onversion of nucledf pass.to.eaergy.i istent withdhednass-¢

equivalence formula AE = 4m.c?, in which

speed of al¥@cuum (a physical consf 38T eNeE 1S firs
physicist ﬂere[ in 1896, when he folad thatphette ates s1oteddndhie dark near
uranium We ed like X-ray plates, Whi just recently i

1895.

GEOTHERMAL ENERGY

The word geothermal comes from the Greek words geo (earth) and therme (heat). So,
geothermal energy is heat from within the earth. We can use the steam and hot water produced
inside the earth to heat buildings or generate electricity.

Some applications of geothermal energy use the earth's temperatures near the surface,
while others require drilling miles into the earth. The three main uses of geothermal energy are:
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1) Direct Use and District Heating Systems which use hot water from springs or reservoirs near

the surface.

2) Electricity generation in a power plant requires water or steam at very high temperature (300 to

700 degrees Fahrenheit). Geothermal power plants are generally built where geothermal

reservoirs are located within a mile or two of the surface.

3) Geothermal heat pumps use stable ground or water temperatures near the earth's surface to -
control building temperatures above ground. |

CEOTHERMAL POWER PLANT |

LAR ENERGY
The sun has produce ons of years. Solar grergy-isthesunisrays(solerradiation i

that reach the earth.
Solar energy can be c-:ro tricity in two ways:
« Photovoltaic devices) or snInr cells” — cha
systems are emote locations that arg

|

I

are also scd [ s, tdlculators, and lig ad |
Solar Payer Plafts ire€tly generate electric HeEfow, solarjihSix |
i ' |

|

I

which produces sfes
e 15 known solar electric gen its opgratip
20086 these are in Califogmi n Arizopa.

solar plants ess than 1 Miegawatt of gle
plants in & number of other states.

water pollution but ducs have some indirect impacts o ImpIe
manufacturing the photovoltaic cells used to convert sunhght into clccmmty, consumes silicon
and produces some waste products. In addition, large solar thermal farms can also harm desert
ecosystems if not properly managed.
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| SOLID WASTE |

: ' These are discarded cartoons, tins, polythin material, cracked bottles, agricultural and industrial

il s waste. These form an important threat to man by pollution of air and water and many times by
i breading bacteria and other animals that cause human health problems. These amounting millions

of ton in each country. It is necessary to make arrangements for waste disposal.
There are several methods for the disposal of waste like:

(1) Properly operated landfills.
(ii)  Incineration i.e. burning electric furnance to make ash.
(iii)  Recycling of material.

Certain kind of waste material such as form and animal manure, crop residue and sewage however
can be converted into fuels, called bio gas. Bio gas plants are being utilized on small scale in
Pakistan and third world.

been estimate : - CHCT Ry : i Iyput to
human
ERo el (T
temperatufe b e and deep water. ierit|differGnge S s = i
turbine for the production of energy.

carries elactricl
to transmissian 11

" Computer system
E controls direction
of the blades

MACHINE

TIDAL POWER
Tides have been in use for a long time as a source of energy for operating small mills e. 7,
: (351

for grinding corn in costal area in some countries, Power plant had been functioning in smaller
scale since 10 to 15 yrs back in France and USSR. According to one estimate, the tutal\:nfg ““%ti’"
flow due to tides in shallow seas is about 1.1 billion kW, of which 13 million kW can be

harnessed with existing technology.

) HYDRO ELECTRIC POWER

A small amount of water falling a great distance or a great volume of water falling a short
y distance for generating hydro electric power. The hydro electric power is produced more
economically in mountain region of the world.
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The world capacity of generating hydro electric power has been estimated to be around
2900 million electrical kW, where as at present only 250 million kW has been developed. In
Pakistan a major part of power requirements are supplied by terbela, mangla and some extent by

warsak and dargai hydro electrical scheme. At present WAPDA is generating 4300 mega watts of !
powers at peak period in Pakistan.

) ’z Transmisilon
Lines

Dam [vytyvm

Reservolr

Penstocks -,‘- PR

In 2025, the human population in Pakistan will be
World population is 6 billion.
World population will be 13 billion in 2090.

DEFORESTATION: Cutting of forest for agriculture, firewood, etc is called deforestation.
The deforestation is responsible for degradation. -

AFORESTATION: The growing of new forest is called aforestation.

POLLUTION

The pollution is an undesirable change in the physical, chemical or biological
characteristics of air, water, land, etc that may harmfully affect human life or that of desirable
species. There are two types of pollutions:

MATERIAL POLLUTION:

1. Soil pollution -
2. Water pollution
3. Land pollution.
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NON-MATERTAL POLLUTION:
1. Radiation pollution
2. Noise pollution.

- — 4 B
A
e F T i

AIR POLLUTION

Air pollution is one of the most dangerous & common type of environmental hazard that is
reported in most industrial cities of the world. The air pollution is produced due to the particulate
& gaseous matter released by the burning of fossil fuels such as coal, petroleum, etc.
PARTICULATE POLLUT. S:

These pollutants include carbon smoke, road dust, particles of metals, minerals dust,
pollens, aerosols, oxygen compounds, halogen compounds, etc.
GASEOUS POLLUTION:

In this group carbon monoxide, sulphur dioxide & some other gases are included.

v" ACID RAIN

dustrial units which are run hy burmng ot‘ cnal ermt carbnn:huxlde
sulph gen oxide into the aig.lg UG 1e5¢ gases reac h, moisture
to form
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These acids return to the earth with faig

RAIN:
, t man made struc

IMPORTANCE OF CO;:

CO; plays an important role in regulEtng 1 O allows the
sunrays to pass through the atmosphere but prevcnts the Iung wave mdlanous to escape from the
earth. Thus temperature of the atmosphere increases due to the increase in the concentration of
CO,. This rise in temperature of atmosphere is known as green house effect.

IMPACT OF GREEN HOUSE EFFECT:
The green house effect has an adverse impact on agriculture & on the sea levels because of
melting of polar ice, it also causes heavier rains, floods etc.

v' DEPLETION OF OZONE LAYER

; H e

‘ OZONE (O;): ~_—7 BEEel
11 The harmful ultraviolet radiations of the sun are filter out by the layer of ozone, which dcts
i a protective coat for life on earth.
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DEPLETION OF O:

Chlorofloro carbons (CFC) are widely used as refrigerants, industrial foaming agents elc,
These inert gases release chlorine atoms endless the influence of UV radiations at high altitude.
Each atom of chlorine reacts with more than 1,000,00 molecules ozone.

EFFECTS OF DEPLETION OF O;:

Due to the depletion of O3, UV light penetrates & reaches at the earth's surface & causes
skin cancer & many other lethal effects on living organism.

v PHOTOCHEMICAL SMOG:

Nitrogen dioxide (NO,) is a common pollutant, which is released during combustion. In
the presence of sum light it is combined with gaseous hydrocarbons to form a variety of
secondary pollutants called photochemical oxidants. These oxidants together with solid & liquid
particles in the air are very effective in the scattering of light that causes the milky gray haze
characteristics of photochemical smog. This smog causes irritation of lungs & eyes.

J ER POLLUTION

any type of aquatj

The term water pollu
sea water is caused by 3 major sources.

(a) Industrial poll : tries play an importa
ways discharge s are loxic, particula
petroleum and sﬁm&

(b) Domestic pollufion: Sewage contaminates the we

pollutants_s matter, anim

compo r natural proces
sewage sed; B t, when they
problem.

(c) Agriculture pollution: Poultry fe tion§, 48
of dfmeulture pollution o icul .
herbicide an T increase iff crop produgtign

the water table and reuse the soil water thus beco

EUTROPHICATION OR

The lakes on the basis of there production of organic matter can be divided into two type i.e
eutrophic and oligotrophic lakes. The eutrophic lakes contain abundant supply of minerals and
organic matter. The oxygen requiring organisms rapidly utilize the available oxygen and thus

the oxygen level is very low in such lakes the oxygen depletion also convert sulphates and
nitrates,

NOISE POLLUTION

The unwanted sounds are called noise. Noise levels are measured in decibels. According
to decibel scale, sound above 80 decibel is considered as noise.

CAUSES OF NOISE:

v" Factories, industries & mills.

v" Different kinds of auto & motor vehicles, aircrafts, motorboats, ships, loud speakers,
social gatherings, loud pop music.

ADVERSE EFFECT OF NOISE:

v Permanent damage of hearing due to high intensity sound.
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v Headaches, fatigue nausea & loss of memory make a person irritable.

DISEASES

The condition in which a person is not feelmg comfortable it means he is suffering
from a disease. They are of two types:
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