CLASS 11 BIOLOGY: SECTION 6.1.1

The Plant’s

Protective Skin

Anatomy & Function of the
Epidermal Tissue System

A visual exploration of the outermost boundary of
the primary plant body—where structural
protection meets environmental interaction.
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The Epidermis: The

Outermost Layer
PRIMARY_COVERING

 Forms the outermost covering of the
entire primary plant body.

» Composed of elongated, compactly ©
arranged cells forming a continuous,
usually single-layered boundary.

e Cellular Makeup: Parenchymatous cells. ©

e |Internal Structure: Features a small o

amount of cytoplasm lining the cell wall
and a large central vacuole. o
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The Cuticle

Preventing Water Loss

The outside of the epidermis is often
covered with a waxy, thick layer that
acts as a waterproof seal, preventing
excessive loss of water from the plant
body.

WATERPROOFING_BARRIER_ILLUSTRATION

A&\ CRITICAL EXCEPTION

The cuticle is entirely absent in roots. This

" structural absence is vital, allowing root tissues to

freely absorb water and minerals from the soil.

TopAli EXCEPTION_NOTE: ROOT_ABSORPTION
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Stomata: The Leaf's Gateways A

[FUNCTION_01]

Transpiration

Strictly regulates the process of water
vapor release from the plant interior to
the atmosphere.

O STOMATAL_PORE

O GUARD_CELLS [FUNCTION_02]

O CHLOROPLASTS Gaseous Excha nge

Facilitates the critical intake of carbon
> EPIDERMAL CELLS dioxide and the release of oxygen for
photosynthesis and respiration.



Guard Cells & Subsidiary Cells Vo

VALVE_MECHANISM

THICKENED INNER WALL THIN_OUTER_WALL

Guard Cells

» Enclose the central O
stomatal pore.

Subsidiary Cells

» Specialized epidermal
cells located in the
Immediate vicinity of the

» Wall Asymmetry: Outer
guard cells.

walls (away from pore) are
thin; inner walls (towards
pore) are highly thickened.

» Structurally altered in
both shape and size to
support the guard cells’

» Possess chloroplasts to \ '
mechanical function.

actively regulate the

opening and closing O
mechanism. SUBSIDIARY_CELLS




Structural Variations in Guard Cells A
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Bean-Shaped Guard Cells Dumb-bell ShﬂPEd Guard Cells
(Found in Grasses)
Epidermal Epidermal
cells cells
Subsidiary Subsidiary
cells cells
Guard Stomatal Guard Stomatal
cells

pore cells ‘1 |~ pore
1 |



Root Hairs

~a9 Location Root system

Structure Unicellular elongations

Absorb water and minerals

Primary Function directly from soil

L
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— Epidermal Appendages: Surface Extensions

Trichomes OF—

Shoot system (Stem)

Usually multicellular (can be
branched or unbranched,
soft or stiff)

Prevent water loss via
transpiration (may also
possess secretory functions)



The Complete System

The Stomatal Apparatus

[Stomatal T [Guaxd . [Subsidiary _ Stomatal
Aperture] Cells] Cells] Apparatus

These three specialized anatomical components do not act in
Isolation. They function together as a single, unified apparatus to
tightly control the plant's atmospheric interface.
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