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Chapter 2: Super Senses

How do plants and Animals sense their surroundings

Senses are the ways in which living beings, both animals and humans, gather information from the
world around them. Our senses help us see, hear, smell, taste, and feel what's happening in our
environment. These senses act as our body's tools for understanding and interacting with our
surroundings.

1. The Five Basic Senses in Humans and Many Animals

e Sight (Vision): The ability to see things around us. We use our eyes to detect light, colors,
shapes, and movement.

e Hearing (Auditory Sense): The ability to hear sounds. Our ears pick up vibrations in the air,
which our brain interprets as different sounds.

e Smell (Olfactory Sense): The ability to detect scents and odors. Our nose helps us identify
different smells, like the fragrance of a flower or the aroma of food.

e Taste (Gustatory Sense): The ability to taste flavors. Our tongue helps us enjoy different
tastes, such as sweet, salty, sour, and bitter.

e Touch (Tactile Sense): The ability to feel things. Our skin, especially in our fingers, senses
texture, temperature, and pain.

Sight 2. Why Are Senses Important?

e Safety: Senses help us stay safe by alerting us
Smell @ Hearing  to danger. For example, our sense of smell can warn us

of something burning, or our sense of sight can help us

food. We use our sense of sight to spot food, our sense
of smell to detect its aroma, and our sense of taste to
’ \ enjoy it.
e Communication: Senses allow us to
@ communicate with others. We hear what people are
saying, see their expressions, and even touch them to
show affection.

1
E 9 avoid obstacles.
- ~ = Finding Food: S ide us to find and enj
\)®(, Vv e Finding Food: Senses guide us to find and enjoy

Animal Super Senses

Animals possess a variety of extraordinary senses that help them navigate, communicate, and
survive in their environments. These super senses are often more acute and specialized than those
found in humans. Below is a detailed explanation of these senses :
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Sense Description Examples
The ability to detect and interpret Dogs can identify other dogs by the smell
Olfactory Reception smells. of their urine.
The ability to detect and interpret Dolphins use sounds to communicate
Auditory Reception  sounds. with each other.

The ability to detect and interpret light  Eagles can see prey from a distance of
Visual Reception and color. two kilometers.

The ability to detect and interpret touch Snakes hear through vibrations on the
Tactile Reception and vibrations. ground.

Olfactory Senses

Animals use their sense of smell to detect food, predators, and potential mates. This sense is crucial
for marking territories and recognizing other animals.

Examples: Ant Smell: Ants use smell to identify each other and mark paths.
Dogs have up to 300 million olfactory receptors in their noses, compared to just 6 million in
humans, giving them a sense of smell that is at least 10,000 times more sensitive.

e Tigers and lions rely on their strong sense of smell to mark their territory, track prey, and
communicate with other members of their species.

e Sharks can detect the faint electrical fields generated by the muscle movements of their prey,
allowing them to locate and track their food from miles away.

Auditory Senses

Animals use their sense of hearing to detect sounds that are often beyond the range of human
hearing. This helps them communicate, detect predators, and locate prey.

e Examples: Monkeys use a wide range of vocalizations, from high-pitched alarm calls to
low-frequency grunts, to convey messages to their group.

e Elephants can communicate over long distances using low-frequency rumbles that travel
through the ground.

e Tigers have excellent hearing that helps them locate prey and communicate with other tigers
through roars, growls, and other vocalizations.

Visual Senses

Animals have a wide range of visual abilities, from seeing in low light conditions to detecting colors
that are invisible to humans.

e Examples: Eagles have eyesight up to 8 times sharper than humans, allowing them to spot
prey from miles away.
Tiger Vision: Tigers can see six times better at night than humans

e Cats have vertical slit-shaped pupils that provide a wider field of view and better depth
perception for hunting close to the ground.
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e Dragonflies have compound eyes with up to 30,000 individual lenses, giving them a nearly
360-degree field of vision and allowing them to detect the slightest motion.

Touch Senses

Many animals have highly sensitive skin and specialized receptors that allow them to detect touch,
vibrations, and changes in pressure. Examples include:

e Starfish have thousands of tiny tube feet on their underside that they use to move, grip
surfaces, and sense their environment.

e Snakes have heat-sensitive pits on their heads that allow them to detect the body heat of their
prey, even in complete darkness.

e Elephants use their sensitive trunks to explore their surroundings, communicate with other
elephants, and manipulate objects

Taste Senses

While less developed than other senses in many animals, the sense of taste still plays an important
role in food selection, communication, and other behaviors. Examples include:

e Butterflies taste with their feet, using receptors on their tarsi (feet) to detect the presence of
nectar in flowers.

e Catfish have taste buds all over their body, including on their whiskers, which they use to
locate and identify prey in murky waters.

e Sharks have taste receptors in their mouths and on their skin that allow them to detect the
chemical signatures of their prey, even in low concentrations

Tactile Senses

Animals use their sense of touch to detect vibrations, movements, and textures. This sense is
particularly important for animals that live in environments where other senses may be limited.

e Examples: Snakes
Tiger Whiskers: Tigers use their whiskers to sense movements and vibrations in the air.

Animal Sense Type Description of Sense Capability Unique Adaptations/Examples

Exceptional sense of smell, can
detect scents at very low Over 300 million olfactory receptors; used
Dog Smell concentrations. in search and rescue, police work.

Excellent night vision; can see in
light levels six times lower than Eyes adapted for low light; reflective layer
Cat Sight humans. (tapetum lucidum) enhances vision.

One of the best senses of smell Large nasal passages and sensitive trunk;
in the animal kingdom; can use smell for communication and
Elephant Smell detect water sources from miles navigation.
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Horse

Chameleon

Bat

Tiger

Rabbit

Ant

Giraffe

Animal

Ant

Cockroach

Butterfly

Grasshopper

Bird

Bat

Sight

Sight

Hearing

Hearing

Hearing

Smell

Sight

Sense Type

Smell

Touch

Sight

Hearing

Sight

Hearing

away.

Wide field of vision
(approximately 350 degrees)
due to eyes on the sides of the  Ability to see behind without turning their

head. heads; helps detect predators.

Can see in multiple directions at

once; eyes can move Excellent depth perception and color
independently. vision; helps in hunting and navigating.

Uses echolocation to navigate

and hunt in the dark; emits Can detect objects as small as a human
high-frequency sounds. hair using sound waves.

Acute sense of hearing; can

hear sounds at frequencies Sensitive ears that can rotate to pinpoint
higher than humans. the source of sounds.

Excellent hearing; can detect Ears can rotate independently to catch

sounds from all directions. sounds from multiple sources.

Uses pheromones to Can detect chemical signals in the
communicate and follow trails environment for navigation and social
to food sources. interactions.

Good eyesight; can spot
predators from a distance due  Elevated position allows for a wide field
to height. of view across the savanna.

Description of Sense Capability Unique Adaptations/Examples

Highly developed olfactory
receptors; can detect pheromones Uses scent trails to communicate and
and food trails. navigate.

Sensitive to touch and vibrations; Antennae serve as sensory organs to
can detect changes in air currents. feel surroundings.

Can see a range of colors, Uses color vision to find flowers and
including ultraviolet light. mates.

Can hear through specialized
organs called tympanal organs Detects sounds for communication and
located on their abdomen. predator awareness.

Excellent vision; can see colors
and detect movement from great Birds like eagles can see prey from

distances. over a mile away.

Uses echolocation to navigate and

hunt in the dark; emits Can detect objects and prey using
high-frequency sounds. sound waves.
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Sensitive to vibrations and touch;
uses specialized hairs on their Can detect prey and environmental
Spider Touch legs. changes through vibrations.

Highly developed sense of smell; Uses smell to find food, mates, and
Fish Smell can detect chemicals in the water. avoid predators.

Plant Super Senses

A. Phototropism (Photoreceptors)

Phototropism is the directional growth response of plants towards or away from light. This response
is mediated by photoreceptors, which are proteins linked to light-absorbing pigments called
chromophores. When these chromophores absorb light, they change the shape of the protein,
initiating a signaling pathway that leads to changes in growth, hormone production, or gene
expression.

Key Points:

Positive Phototropism: Shoots grow towards light to maximize photosynthesis.
Negative Phototropism: Roots grow away from light.
Phototropins: Proteins responsible for detecting blue light and initiating phototropic
responses.

e Auxin: A plant hormone that promotes cell elongation, causing the plant to bend towards the
light source.

B. Gravitropism

Gravitropism is the growth response of plants to gravity. This response helps plants orient their roots
downwards and their stems upwards, ensuring proper water and nutrient uptake and optimal
photosynthesis.

Key Points:

e Roots: Grow downwards in response to gravity, ensuring water and nutrient uptake.

e Stems: Grow upwards, maximizing exposure to light for photosynthesis.

e Statoliths: Organelles in plant cells that contain starch grains, which move in response to
gravity, triggering the gravitropic response.

C. Thigmotropism

Thigmotropism is the growth response of plants to touch or contact. This response is often seen in
climbing plants that curl around supports to secure themselves.
Key Points:

e Climbing Plants: Tendrils and stems curl around supports in response to touch.
e Mechanoreceptors: Specialized sensors that detect mechanical stimuli, such as touch or
pressure.
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e Hormonal Changes: Touch triggers changes in hormone distribution, leading to differential cell
elongation and bending.

How Plants Sense Moisture (Roots and Water Uptake)

Plants have adaptations to sense moisture levels in their environment, which is crucial for water
uptake and survival.
Key Points:

e Roots: Extend deep into the soil to reach water sources.
e Hydrotropism: Growth response towards water, ensuring roots grow towards moist areas.
e Aquaporins: Proteins in root cells that facilitate water uptake and transport.

Chemical Receptors (Chemical Sensing)

Plants use chemical receptors to detect various substances in their environment, such as nutrients,
pollutants, and signaling molecules from other plants.
Key Points:

Nutrient Detection: Roots detect nutrient availability in the soil, adjusting growth accordingly.
Hormone Signaling: Plants release and detect hormones to coordinate responses to
environmental changes.

e Defense Mechanisms: Plants detect chemical signals from pathogens or herbivores, triggering
defense responses.

These adaptations and senses are essential for plants to survive and thrive in their environments,
allowing them to optimize growth, resource acquisition, and defense mechanisms.
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Test Yourself: Practice Exercise

Q1. What is the scientific term for the sense of smell?
a) Olfaction b) Gustation
c¢) Audition d) Tactition

Q2. Which part of the eye controls the amount of light that enters?
a) Retina b) Cornea
c) Pupil d) Lens

Q3. What do we call the sense of being aware of the position and movement of the body?
a) Proprioception b) Gustation
c) Olfaction d) Audition

Q4. The human body has how many primary senses?
a)4 b) 5
c)6 d)7

Q5. Which sense helps us maintain balance and equilibrium?
a) Sight b) Hearing
c) Touch d) Vestibular sense

Q6. What is the scientific term for the sense of taste?
a) Olfaction b) Audition
c) Gustation d) Proprioception

Q7. What cells in the retina are responsible for color vision?
a) Rods b) Cones
c) Photons d) Optic nerves

Q8. Which animal is known for its exceptional sense of smell?
a) Dog b) Elephant
c) Hawk d) Dolphin

Q9. Which sense helps us perceive temperature?
a) Proprioception b) Thermoception
c) Olfaction d) Gustation

Q10. Which part of the ear is responsible for transmitting sound vibrations to the inner ear?
a) Cochlea b) Eardrum (tympanic membrane)
c) Auditory canal d) Vestibule

Q11. What is the term for the ability to perceive depth or 3D space?
a) Depth perception b) Spatial awareness
c) Auditory perception d) Gustatory perception
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Q12. Which sense helps us detect pressure, touch, and vibration?
a) Gustation b) Olfaction
c) Somatosensation d) Audition

Q13. Which sense helps us detect changes in the environment, such as light and darkness?
a) Thermoreception b) Photoreception
c) Olfaction d) Proprioception

Q14. What sense helps us perceive the loudness or softness of sounds?
a) Pitch b) Timbre
c) Intensity d) Frequency

Q15. Which part of the tongue is responsible for detecting different tastes?
a) Papillae b) Taste buds
c¢) Fungiform papillae d) Vallate papillae

Q16. Which sense helps us perceive the passage of time?
a) Chronoception b) Proprioception
c¢) Nociception d) Thermoception

Q17. What part of the brain processes signals received from our senses?
a) Cerebellum b) Cerebrum
c) Brainstem d) Medulla oblongata

Q18. Which sense helps us detect and react to potential danger, such as heat or sharp objects?
a) Thermoception b) Nociception
c) Proprioception d) Gustation

Q19. What is the technical term for the sense of hearing?
a) Olfaction b) Audition
c) Gustation d) Proprioception

Q20. Which part of the body is responsible for our sense of balance?
a) Inner ear b) Eyes
c) Muscles d) Skin

Q21. What sense helps us detect changes in air pressure and helps us maintain balance?
a) Baroception b) Vestibular sense
c) Proprioception d) Chronoception

Q22. What is the primary organ involved in the sense of smell?
a) Tongue b) Nose
c) Ear d) Eye
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Q23. Which part of the eye is responsible for focusing light onto the retina?
a) Cornea b) Iris
c) Lens d) Vitreous humor

Q24. Which sense helps us detect and respond to changes in atmospheric pressure?
a) Baroception b) Thermoception
c) Nociception d) Gustation

Q25. What is the term for the ability to distinguish between different pitches or frequencies of
sounds?

a) Timbre b) Intensity

c) Pitch d) Loudness

Q26. What is the sense of smell used for in many animals, such as dogs?
a) Communication b) Finding food
c) ldentifying predators  d) All of the above

Q27. The sense of taste is primarily detected by the:
a) Taste buds b) Tongue
c) Nose d) Teeth

Q28. The sense of touch involves various receptors, including those for:
a) Pressure, temperature, and pain b) Pitch, loudness, and timbre
c) Sweet, salty, bitter, and sour d) Light, darkness, and color

Q29. Which part of the body is responsible for our sense of taste?
a) Ears b) Nose
c) Tongue d) Eyes

Q30. The sense that allows us to perceive changes in the level of oxygen in our blood is called:

a) Baroception b) Chemoreception

c¢) Nociception d) Gustation

Answers
Ql.a Q2.c Q3.a Q4.b Q5.d
Qé6.c Q7.b Q8.a Q9.b Q10.b
Q11.a Q12.c Q13.b Q14.c Q15.b
Q16.a Q17.b Q18.b Q19.b Q20.a
Q21.b Q22.b Q23.c Q24.a Q25.c
Q26.d Q27.a Q28.a Q29.c Q30.b




