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Plant Anatomy

Structure and Function

Angiosperm Categories

�� Angiosperms Angiosperms 
(flowering plants)  (flowering plants)  
are divided into two are divided into two 
types: types: Monocots Monocots 
and and DicotsDicots

�� They differ based They differ based 
on a number of on a number of 
characteristicscharacteristics

Monocot            Dicot

Monocot and Dicot Leaves Monocot and Dicot Characteristics

The Plant ‘Body’

�� DermalDermal tissue: Analogous to our skintissue: Analogous to our skin

�� VascularVascular tissue: Vaguely like a tissue: Vaguely like a 
circulatory systemcirculatory system

�� GroundGround tissue: Support tissuetissue: Support tissue

Dermal Tissue System

�� Function:Function: Protection from the Protection from the 
environment and water loss.environment and water loss.

Tissues:Tissues:
a) a) epidermisepidermis –– outermost single layer outermost single layer 

of cells on herbaceous plant parts.of cells on herbaceous plant parts. May May 
be covered by waxy be covered by waxy cuticlecuticle ..

b) b) barkbark -- a corky tissue that replaces a corky tissue that replaces 
epidermis on woody plant parts.epidermis on woody plant parts.
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Vascular Tissue System

�� Function:Function: Translocation of water, Translocation of water, 
nutrients, sugars and hormones nutrients, sugars and hormones 
throughout the plantthroughout the plant

Tissues:Tissues:
a) a) xylemxylem -- conducts water and conducts water and 

nutrients up roots to stems and leavesnutrients up roots to stems and leaves
b) b) phloem phloem -- conducts water, sugar, conducts water, sugar, 

hormones, etc. down to rootshormones, etc. down to roots

Ground Tissue System

�� Function:Function: Storage, support, filler tissue Storage, support, filler tissue 
and site of some photosynthesis.and site of some photosynthesis.

Plant Structure

�� Seed and Seedling Structure Seed and Seedling Structure 

�� Growth Tissues Growth Tissues ((MeristemsMeristems))

�� Root StructureRoot Structure

�� Stem StructureStem Structure

�� Leaf StructureLeaf Structure

�� Flower StructureFlower Structure

Seed Structure

Seed Structure
�� The The seed coatseed coat oror testatesta protects the protects the 

seed from the environmentseed from the environment

�� Cotyledons Cotyledons contain the endosperm,a contain the endosperm,a 
nutritive tissue that accumulates starch, nutritive tissue that accumulates starch, 
protein, and fats to provide for the protein, and fats to provide for the 
growth of the growth of the embryoembryo..

Seedling Parts
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Meristems (Growth Tissues)

�� Plants grow fromPlants grow from localized areas localized areas 
calledcalled meristemsmeristems ..

�� They are discrete regions or They are discrete regions or 
groups of cells that have the groups of cells that have the 
ability to continue cell division for ability to continue cell division for 
thethe life of the plant.life of the plant.

Where are Meristems Located?

Root Systems

�� FunctionsFunctions
�� 1)1) AnchorageAnchorage ; secures plant to ; secures plant to 

ground or for epiphytes to branchesground or for epiphytes to branches

�� 2) 2) AbsorptionAbsorption ; water and nutrients ; water and nutrients 
from soilfrom soil

�� 3)3) StorageStorage ; ex. sweet potato, carrot, ; ex. sweet potato, carrot, 
etc. etc. 

�� 4)4) PropagationPropagation ; ex. dahlia or sweet ; ex. dahlia or sweet 
potato tuberous roots, blackberrypotato tuberous roots, blackberry

Root Structure Diagram

Stem Functions

�� 1)1) SupportSupport ;; trunk, branches and stems of all trunk, branches and stems of all 
plant partsplant parts
2)2) ConductionConduction ; through phloem and xylem; through phloem and xylem
3)3) Food StorageFood Storage ; ex. Irish potato tubers; ex. Irish potato tubers
4)4) ProtectionProtection ; ex. thorns on mesquite; ex. thorns on mesquite
5) 5) PropagationPropagation ; ex. bulbs, runners, rhizomes; ex. bulbs, runners, rhizomes
6) 6) PhotosynthesisPhotosynthesis ; ex. pads (called; ex. pads (called
cladophyllscladophylls) on cactus) on cactus

Functions

Stems and the Vascular System

Dicot Stem Monocot Stem

�� XylemXylem cells are dead, they carry water and cells are dead, they carry water and 
dissolved nutrients from the roots to the leavesdissolved nutrients from the roots to the leaves

�� PhloemPhloem cells are living, they conduct food from cells are living, they conduct food from 
the leaves to the rootsthe leaves to the roots
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Structures on Stems

�� BudBud -- an an unelongatedunelongated stem containing stem containing 
primordialprimordial leaves and/or flowers.leaves and/or flowers.

�� Terminal budTerminal bud -- a bud at the tip of a stem a bud at the tip of a stem 
�� AxillaryAxillary oror Lateral budLateral bud -- buds along the buds along the 

side of a side of a stemstem that growthat grow out to form a out to form a sideside
branches.branches.

�� Flower budFlower bud -- a bud a bud thatthat develops into develops into 
flowers; usually larger than vegetative buds.flowers; usually larger than vegetative buds.

�� Leaf scarLeaf scar -- marks the former attachment marks the former attachment 
point of a leaf or petiole to the stem.point of a leaf or petiole to the stem.

�� NodeNode -- part of stem where leaves, flowers, part of stem where leaves, flowers, 
fruits, buds and other stems are attached.fruits, buds and other stems are attached.

Leaf Functions

�� 1)1) PhotosynthesisPhotosynthesis ; it mainly occurs in leaves; it mainly occurs in leaves

�� 2) 2) Regulate water lossRegulate water loss ; by opening and closing ; by opening and closing 
guard cellsguard cells

�� 3) 3) StorageStorage ; ex. carbohydrates & water in chives; ex. carbohydrates & water in chives

�� 4)4) SupportSupport ; ex. tendrils on grape; ex. tendrils on grape

�� 5)5) ProtectionProtection ; ex. spines on cacti; ex. spines on cacti

�� 6)6) AttractionAttraction ; ex. bracts on poinsettia ; ex. bracts on poinsettia 

�� 7)7) PropagationPropagation ; ex. piggyback plant with ; ex. piggyback plant with 
plantlets on leavesplantlets on leaves

Inside a Leaf Leaves: Arrangement on Stems

�� AlternateAlternate -- one leaf attached per node, one leaf attached per node, 
usuallyusually staggered (spiral) along stem.staggered (spiral) along stem.

�� OppositeOpposite -- two leaves (a pair) attached per two leaves (a pair) attached per 
node, usually opposite each other.node, usually opposite each other.

�� WhorledWhorled -- three or more leaves attached three or more leaves attached 
perper node, usually equally spaced node, usually equally spaced 
aroundaround the node.the node.

Simple and Compound Leaves

Simple Leaf Compound Leaf

Compound Leaf Shapes
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Flower Structure and Terms Floral Symmetry

�� Radial or Regular Radial or Regular 
symmetrysymmetry ----the flower the flower 
has radial symmetry.has radial symmetry.
BissectBissect it anywhere it anywhere 
and the halves will and the halves will 
match. match. 

�� Bilateral or irregular Bilateral or irregular 
symmetrysymmetry ----the flower the flower 
has only one line of has only one line of 
symmetry, e.g. there is symmetry, e.g. there is 
only one way to divide only one way to divide 
it to get equal halves. it to get equal halves. 

Radial symmetry

Bilateral symmetry

Flower Inflorescences

The End


