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CONTROL AND COORDPINATION

Stimuli :- The changes in the environment +o which living orgavisims
respond are called stimuli. €g :- heat, cold, sound, smell, taste, touch,
pressure, gravity, water etc. Living orgavisms respond o stimuli v the
form of body movements,

Coordination - For a proper respovise to a stimulus mawy organs in the
body should work together. The working together of various organs in av
organisim to produce a proper respovse to a stitmulus is called coordivation.
1) In animals cowtrol and co ordination is dove by the vervous system and
endocrine system,

i) In plants control and co ordination is done by chemical substances called
plant hormones or phytohormones.

Coordination in animals :-

Tu animals control and co ordivation is dove oy the nervous system
and endocrive system,
The vervous system cousists of the brain, spival cord and verves.
a) Receptors - are the sewse organs which receive the stimuli and pass
the messane to the brain or spival cord through the sensory verves.
Eg - Photoreceptors in the eyes +o detect light.

Phovoreceptors in the ears to detect sound.

Olfactory receptors in the nose to detect smell,

Gustatory receptors v the tongue +o detect taste.

Tavgoreceptors in the skin to detect touch.
b)_Effectors - are the muscles and glands which respond o the
informartion from the brain and spival cord through the wmotor verves.
¢) Sensory verves - are nerves which carry information from +he
receptors (sewse organs) to the brain and spinal cord.
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d) Motor verves - are verves which carry information from the brain
and spival cord to the effectors (muscles and glands).

Human vervous systewm :-

a) Parts of the vervous systew :-

The human nervons system consists of the Central Nervous System awd
Peripheral Nervous Systewm.
1) The central nervons system - consists of the braiv, and spinal cord.ii)

The peripheral nervous system:- consists of cramial nerves arisivg from
the brain and spival nerves arising from the
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b)

Nerve cell (Neurow) :-

Neuron is the structural and functional unit
of the nervous system. T+ has a cell body

. called eytown containing a nuclens and
evytoplasm, T+ has several branched
structures called dendrites. T+ has a lovg
nerve fibre called axon which is covered by a
protective covering called WMyelin sheath.
The junction between two veurons is called
SYnapse.

WMessages pass through the verve cell
the form of chemical and electrical siguals
called verve impulse. The dendrites receive
the information and starts a chemical
reaction which produce electrical impulse
which passes through the axon.
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Bram :-

The brain is the main coordinativg
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protected by the cranium, T+ is covered
by three mewmbraves called menivges
filled with a fluid called cerebrospinal
fluid which protects the braiv from
shocks.

The braiv has three waiv parts. They
are fore brain, mid brain and hind braiw,
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1) Fore braivn - consists of the cerebrum and olfactory lobes. Tt is the
thinking part of the brain and controls voluwtary actions. T+ cowtrols
touch, swell, hearing, taste, sight, mental activities like thivking,
learning, memory, emotions ete.

i) Wid brain:- controls involuntary actions and reflex movements of head,
neck, eyes ete.

i) Hind braiv :- consists of cerebellum, pous and medulla.

Cerebellum - controls body movements, balance and posture.

Pous - controls respiration.

WMedulla - controls heart beat, blood pressure, swallowivg,
coughing,sneezing, vomitting ete.

Spinal cord :-
The spinal cord starts from the brain
and extends through +the vertebral
colwmu, T+ has 21 pairs of spival
nerves It carries messaoes +to and from
the braiv. T+ also controls reflex actions.
a) Reflex actiow -
Reflex action is a sudden, unconcions and involuntary response of the
effectors to a stimulus,

€q - We suddevly withdraw our hand if we suddenly touch a hot object.
TIw this reflex action, the verves in the skin (receptor) detects the heat
and passes the messane through the sewsory nerves +o the spinal cord.

Thew the nformation passes through the motor verves o the muscles
(effector) of the haud and we withdraw our hand.
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Spinal cord Message 1o
=

Motor
neuron :

Relay neuron

Receptors = Heat/Pain
Receptors 1n skin

Effector = Muscle in arm

b) Reflex arc -

The pathway of a reflex actiow is called reflex arc. Tw a reflex arc the
stimulus is received by the receptors (sewse organs) and it passes
throungh the sensory verves o the spinal cord. From +he spinal cord the
information passes throuah the motor nerves to the effectors
(muscles/glands) for the response.

Sensory neuron

. ; £
Effector nerve endings ﬁéren E o Effector neuron
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Control and Coordivation in plants :-

The plants doviot have a nervous system and a sewsory oraans like eves,
ears and vose as avimals have but they can still sense +hivgs.
The plants coordinates their behaviour agavist environmental chavges by
using Hormoues becaunse they dont have a vervons system.

The plants response to various Stimali very slowly by growive so in
most of cases plant response canvot be observed immidiately.
The function of coordivation in plants is performed by plant hormones
called phytohormones.

Phytohormones

Phytolhormones are chewicals produced by plants that regulate their
growth, development reproductive processes.
There are 4 wmajor types of plant hormones which are involved in the
control and coordination v plants,

I Auxins

il. Gibberellins

i, Cytokinin’s

V. Abscisic acids

V. Ethylene
AUXINS -
Auxins are plant hormone which promote cell enlargement avd cell
differentiation in plants,
Aunxins also promote Fruit growth.
Auxins ormone control a plant respouse to light and growth gravity v
other words Auxin hormone is responsible for phototrophic and Geotrophic
responses of plants.
@ibberellins-
Gibberellins are plant hormones which promotes cell enlarment and cell
differentiation in the presence of Auxivs.
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Gibberellin help in breaking the dormancy inseeds and buds and promote
growth i fruits,

Cytokivin's -

Cytokinin’s promote cell division in plant’s,

I+ help v breakivg the dormavey of seeds and buds. They delay the
ageig) n leaves. Cytokinin’s promote the oppenivg of stomata. They aslo
promote fruit growth.

Abscisic acid -

T+t is a growth Iuhibitor. Absasic acid (ABA) promotes the dormancy in
seed and Buds. Tt aslo promotes the closing of stomata. Tt promotes
the falling of leaves.

Ethyleve -

Ethylene is a grounp of plant growth regulators which are widely used for
ripeving fruits and for the production of more flowers and fruits.

@) Movements in plants :-

Movements in plants are of two main types. They are -Tropic
movements and Nastic movements.

a) Tropic movements :- are directional movements towards or away from
the stimulus and it depends on growthh. They are of differevt types like
Phototropisim, Geotropism,ChemotropisimHydrotropisim , Thygmotropism
ete.

1) Phototropism i- is movemewt of plants in response to light. If it is
towards light, it is called positive phototropism. €gi- Bending of shoot
towards light. If it is away from light, it is called negative
phototropisim. €g:- Bendivg of root away from light.

1) Geotropism :- is the movement of plants in response o gravity, If it
Is towards aravity it is called positive aeotropism. €a:- Downward
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growth of roots. If it is away from gravity it is called negative
geotropism. Egi- Upward growth of shoot.

i) Chemotropism - is movewment of plant in response to chemical stimuli,
Egi- Growth of pollen tube towards the ovule.

iv) Hydrotropisim - is the movement of plants in response +to water.

Eq - Growth of roots fowards water.

v) Thyamotropism=-The movement of plant v response to touch.
Eg-Tendrils

'ﬂ) Nastic tmovements :- are von directional movements which are
neither towards or away from the stimulus and it does ot depend on
growth.

Eg - I we touch the leaves of touch me vot plant, its leaves fold up and
droops doww immediately due +o the change v the amount of water i
the leaves. Depending upon the amount of water in the leaves, i+ swells

or shrink.

Geotropism

Chemotropism

Nastic movement Hydrotropism

Phototropism
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Endocrine glands v human beings

The endocrive glands also help v control and coordivation. The endocrine
glands produce chemical substances which help to control and coordinate
variouns activities in the body.

The endocrive glands in our body are :- pineal, hypothalamus,
pituitary thyroid, parathyroid, thymus, adreval, pancreas, testes and
ovary.,

Pituitary Gland

I+t is a pea-sized glavd located at the base of the braiw.
«  Ttisthe master gland, as it controls the secretions of all the
other endocrine glands.
o T+ also secretes Growth Hormone (GH). Uider-secretion of
GH caunses Dwarfism, and over-secretion canses Gigontisim in
children and “Acromegaly’ in adults,

Thyroid Gland
«  Ttis abutterfly-shaped gland located v the throat.

. It secretes the hormone Thyroxine’, which regulates the
metabolism of the body.

. Todine is required to synthesize thyroxine in the body.

. Tu the case of iodive deficiency, under-secretion of thyroxive
leads to aoitre.

Pawcreas

. It is a leaf-like gland present behind the stomach in the
abdomen,

. T+ is an endocrine as well an exocrive @lawl.
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*  As av endocrine gland, it mannfactures +wo hormones — Tusuliv
and glucagon. Both these hormones act antagovistically and
regulate the sugar level in the blood,

*  As an exocrivie glavnd, it secretes enzymes to break down the
proteins, lipids, carbolydrates and nucleic acids in food.

. An insufficient amount of insulin from the pancreas leads +o
diabetes,

Adrewval Gland
. Occurs i pairs above each kidvey,
. T+t decreases i size with age.

«  Secrets the hormone adrevaline, which helps v flight and fight
respovise.

. Also secretes noradrenalive.

Gonads

. Gonads are the gamete-producivg oraans — +estes v wmales
and ovaries in females.
o The testes produce the male hormone testosterone, and the
ovaries produce +the female Normoves oestrogen and progesterove.
«  Testosterone and oestrogen help v producing gametes and are
responsible for the sexual characteristics of males and females,
respectively.
*  Progesterone is the preanancy hormone.

Other Endocrive Orgavs
*  The other endocrine oraans include the hypothalamus,
parathyroid, piveal and thymus glavds,
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