
CLASS 9 CBSE BIOLOGY — STUDY MATERIAL

(2026–2027)

CHAPTER 3: TISSUES IN ACTION • PREMIUM COACHING HANDWRITTEN FORMAT

1. Chapter Overview

Domain: Structural Organization in Living Organisms.

Core Theme: Multicellular division of labor, plant and animal tissue architecture, structural mechanics, and

physiological coordination.

Weightage: High-yield chapter in school terminals and annual evaluations.

2. Learning Objectives

Comprehend the transition from single-celled simplicity to complex multicellular specialization.

Classify plant tissues into Meristematic and Permanent categories.

Differentiate between simple and complex permanent tissues (Xylem and Phloem).

Master animal tissue variants: Epithelial, Connective, Muscular, and Nervous.

Understand the elementary mechanics of the musculoskeletal system and articulation types.

3. Complete Introduction

In  unicellular  organisms  (e.g.,  Amoeba),  a  single  cell  performs  all  life  processes.  However,  complex

multicellular organisms (e.g.,  humans, mango trees) contain billions of cells.  To maximize efficiency, cells

undergo division of labor, grouping together to perform specialized functions effectively.

4. Level of Organization

Cell (Basic Unit) → Tissue (Group of similar cells) → Organ (Functional unit made of 
tissues) → Organ System (Working group of organs) → Organism (Complete living being)

5. Definition of Tissue

A tissue is defined as a cluster of cells that are similar in structure, origin, and work together to achieve a

specialized function.

6. Why Tissues Are Necessary

Division of Labor: Reduces individual cell workload, ensuring higher systemic efficiency.

Multicellular Survival: Enables complex multi-layered growth, structural stability, and division of tasks in

higher plants and animals.

• 

• 

• 

• 

• 

• 

• 

Class 9 CBSE Biology | Chapter 3: Tissues in Action Page 1 of 7



7. Plant Tissues

Plant tissues are broadly divided into two main groups based on their ability to divide:

               PLANT TISSUES
                     |
       +-------------+-------------+
       |                           |
Meristematic Tissue         Permanent Tissue
(Dividing capability)      (Non-dividing, mature)

A. Meristematic Tissue

Cells possess the active capacity to divide continuously, enabling plant growth in length and thickness.

Characteristics: Thin cellulosic cell walls, dense cytoplasm, prominent nuclei, and lack vacuoles.

Types:

Apical Meristem: Found at root and shoot tips; increases plant height.

Intercalary Meristem: Located at leaf bases and internodes (nodes); assists in length increase of

stems/leaves.

Lateral Meristem (Cambium): Found beneath the bark; increases girth (thickness).

8. Permanent Tissues

Meristematic cells lose the ability to divide and form permanent tissues, adopting specialized shapes and

functions (differentiation).

A. Simple Permanent Tissues

Composed of a single type of cell performing uniform functions.

Tissue Type Structure & Features Functions
Examples /

Occurrence

Parenchyma

Living, thin-walled cells with large

intercellular spaces. Modified types: 

Aerenchyma & Chlorenchyma.

Food storage,

photosynthesis, packing

tissue.

Cortex and pith of

stems/roots.

Collenchyma

Living cells, irregularly thickened at

corners due to pectin deposition. Little

intercellular space.

Provides mechanical

support and flexibility

(prevents breaking in wind).

Leaf stalks, below

epidermis.

Sclerenchyma

Dead cells, heavily thickened with 

lignin. Narrow lumen, no intercellular

spaces.

Gives extreme rigidity and

tensile strength.

Hard coverings of

seeds, coconut

husk.

9. Complex Permanent Tissues

Composed of more than one type of cell working together as a coordinated unit.

• 

• 

1. 

2. 

3. 

Class 9 CBSE Biology | Chapter 3: Tissues in Action Page 2 of 7



COMPLEX PERMANENT TISSUES
 ├── Xylem (Conducts Water & Minerals)
 │    ├── Tracheids (Dead, tapering tubes)
 │    ├── Vessels (Tubular segments, efficient transport)
 │    ├── Xylem Parenchyma (Living, stores food)
 │    └── Xylem Fibers (Dead, structural support)
 └── Phloem (Conducts Organic Food)
      ├── Sieve Tubes (Perforated end plates, conducting channels)
      ├── Companion Cells (Regulate sieve tube activity)
      ├── Phloem Parenchyma (Storage)
      └── Phloem Fibers (Mechanical strength, except in monocots)

Xylem vs. Phloem Comparison

Xylem: Unidirectional transport (Roots → Leaves); mainly dead elements.

Phloem: Bidirectional transport (Source ↔ Sink); mainly living elements.

10. Animal Tissues

Categorized into four primary types based on structure and function:

                           ANIMAL TISSUES
                                 |
       +-------------------------+-------------------------+
       |                         |                         |
Epithelial Tissue        Connective Tissue         Muscular Tissue       Nervous 
Tissue
(Protection/Covering)    (Binding/Support)         (Movement)            (Impulse 
Conduction)

A. Epithelial Tissue

Definition: Protective covering and lining tissue of the body.

Types: Squamous, Cuboidal, Columnar, Ciliated, and Glandular.

Characteristics: Tightly packed cells with virtually no intercellular matrix; rests on a non-cellular basement

membrane.

B. Connective Tissue

Definition: Binds, connects, and supports other tissues/organs.

Matrix: Abundant intercellular matrix (solid, fluid, or gel).

Types: Areolar, Adipose (fat-storing), Bone, Cartilage, Ligaments, Tendons, and Blood (fluid connective

tissue).

C. Muscular Tissue

Definition: Specialized for movement and contractility through contractile proteins (actin and myosin).

Types:

Striated (Skeletal/Voluntary): Long, cylindrical, unbranched, multinucleated with alternating light/dark

bands.
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Smooth (Visceral/Involuntary): Spindle-shaped, uninucleated, non-striated (found in gut walls, blood

vessels).

Cardiac (Involuntary Heart Muscle): Cylindrical, branched, uninucleated with intercalated discs for

rhythmic synchronization.

D. Nervous Tissue

Definition: Specialized for receiving stimuli and transmitting impulses across the body.

Structure: Composed of neurons consisting of a cell body (cyton), branching dendrites, and a long

transmitting axon.

11. Musculoskeletal System (Elementary Idea)

The musculoskeletal system combines skeletal elements (bones and cartilage) with muscular attachments to

provide structure, protection for internal organs, and locomotion.

12. Types of Joints

Articulations (joints) permit varying degrees of movement:

Ball and Socket Joint: Multi-axial movement (e.g., Shoulder, Hip).

Hinge Joint: Unidirectional back-and-forth movement (e.g., Elbow, Knee).

Pivot Joint: Rotational movement around an axis (e.g., Atlas-axis neck joint).

Gliding Joint: Sliding movement across flat surfaces (e.g., Carpels in wrist).

Fixed/Immovable Joint: Zero movement permitted (e.g., Cranial skull sutures).

13. High-Yield Comparison Tables

Plant vs. Animal Tissues

Feature Plant Tissues Animal Tissues

Energy

Requirement
Lower (mostly dead supportive tissue)

Higher (active locomotion and

metabolism)

Growth Pattern Localized growth via meristems Uniform growth throughout the body

Differentiation
Clear division of dead support and living work

tissues
Complex organ-system integration

14. Mind Map: Structural Hierarchy

Cells → Tissues ──┬── Plant Tissues ──────┬── Meristematic (Apical, Lateral, 
Intercalary)
                  │                       └── Permanent ──────────┬── Simple 
(Parenchyma, Collenchyma, Sclerenchyma)
                  │                                               └── Complex (Xylem, 
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Phloem)
                  │
                  └── Animal Tissues ─────┬── Epithelial
                                          ├── Connective
                                          ├── Muscular
                                          └── Nervous

15. Memory Tricks & Mnemonics

Mnemonic for Plant Simple Tissues: Please Call Security! (P = Parenchyma, C = Collenchyma, S =

Sclerenchyma)

Memory Trick for Xylem vs. Phloem Transport: Xylem transports Water (XW — Xylem Water); Phloem

transports Food (PF — Phloem Food).

16. Important Definitions

Differentiation: The developmental process by which unspecialized meristematic cells acquire permanent

structural features and specific functions.

Lignin: A complex chemical polymer deposited in plant cell walls that hardens and stiffens them (found in

Sclerenchyma and Xylem).

Intercalated Discs: Specialized communicating junctions unique to cardiac muscle fibers ensuring

synchronized heart contraction.

17. Frequently Asked Questions (FAQs)

Q: Why are plant tissues predominantly dead compared to animal tissues?

Ans: Plants are stationary and require immense mechanical strength against wind and gravity, which dead

lignified  tissues  (like  sclerenchyma and xylem vessels)  provide  efficiently  without  metabolic  maintenance

costs.

18. HOTS (Higher Order Thinking Skills) Questions

Q: Insectivorous plants trap insects to meet their nitrogen requirement. Which plant tissue type facilitates the

rapid snap movement in Venus flytraps?

Ans: Specialized  motor  cells  and  collenchyma/parenchyma layers  that  undergo  rapid  turgor  pressure

changes.

19. Assertion & Reason Questions

Direction: Mark (A) if both Assertion and Reason are true and Reason is correct explanation; (B) if both are

true but not explanation; (C) if Assertion is true but Reason is false; (D) if Assertion is false.

1. Assertion: Sclerenchyma tissues are dead at maturity.

Reason: Deposition of lignin blocks nutrient transport across cell membranes.

Answer: (A)

• 

• 

• 
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20. Case-Based Question

Case: Rohit visited a botanical garden and observed tall eucalyptus trees swaying violently in a storm without

snapping. His teacher explained that a specific plant tissue provides this elastic mechanical resilience.

(i) Identify the flexible mechanical tissue present in dicot stems. (Collenchyma)

(ii) Name the chemical component responsible for the stiffness of mature plant hulls. (Lignin)

21. Diagram-Based Question Practice

Practice labeling: Transverse Section (TS) of Dicot Stem showing Epidermis, Cortex, Vascular Bundles

(Xylem and Phloem), and Pith.

Practice labeling: Neuron structure showing Dendrites, Cell body, Axon, and Nerve endings.

22. One-Mark Questions

Q: Name the tissue responsible for the increase in girth of a tree trunk.

Ans: Lateral meristem (Cambium).

Q: Which fluid connective tissue lacks fibers in its matrix?

Ans: Blood.

23. Two-Mark Questions

Q: Distinguish between a tendon and a ligament.

Ans: Tendons connect skeletal muscle to bone (fibrous, inelastic), whereas ligaments connect bone to bone

(elastic, flexible).

24. Three-Mark Questions

Q: Write three distinct differences between Parenchyma, Collenchyma, and Sclerenchyma.

Ans:

1. Parenchyma has thin walls with intercellular spaces; Collenchyma has corner thickenings; Sclerenchyma is

heavily lignified with no spaces.

2. Parenchyma is living and stores food; Collenchyma provides flexible mechanical support; Sclerenchyma

provides rigidity.

25. Five-Mark Questions

Q: Draw a neat diagram of the Cardiac muscle tissue and explain its unique functional properties. State why it

never undergoes fatigue.

Ans Diagram details  + Explanation of  branched structure,  intercalated discs,  rich blood supply,  abundant

mitochondria, and rhythmic autonomous contraction.

• 

• 

• 
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26. Common Mistakes Students Make

Confusing sclerenchyma (dead, lignified) with collenchyma (living, pectin thickened).

Stating that xylem transports food instead of water and minerals.

Forgetting that red blood cells lack nuclei in mammals.

27. Examiner Tips

Always draw neat, fully labeled pencil diagrams with scale lines pointing directly to structures.

Use biological terms like lignified, intercellular spaces, unidirectional, and matrix precisely to

secure full marks.

28. Final Exam Checklist

[ ] Can I distinguish plant meristematic regions by location?

[ ] Do I know all four elements of xylem and phloem?

[ ] Can I differentiate striated, smooth, and cardiac muscle structures?

[ ] Are joint types and examples clear?
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