Flowering Plants 

· Flowers hold the sexual organs of flowering plants. 

· Flowering plants reproduce sexually by forming seeds in a mature ovary (fruit). 

· Flowering plants have specialised vascular tissue (xylem, phloem). 

· The flowering plants are divided into two classes, monocotyledons and dicotyledons. 


Monocots and Dicots 

Monocoyledons
· Plant embryo has one leaf (cotyledon – seed leaf). 

· Foliage leaves have parallel veins. 

· Vascular bundles of the stem are scattered or arranged in two or more rings. 

· Flower parts in three or multiples of three. 

· 90% are herbaceous (non-woody). 

· Examples: grass, onion. 

Dicotyledons
· Plant embryo has two leaves. 

· Foliage leaves have branching veins. 

· Vascular bundles of the stem are in one ring. 

· Flower parts in four or five. 

· Approximately 50% are herbaceous and 50% woody. 

· Examples: buttercup, pea, oak, ash. 

Flowering Plant Structure
External Structure of Flowering Plant
Textbook Diagram: external structure of a young flowering plant.
· Root: the underground portion of the plant that develops form the radicle of the plant embryo. 

· Tap Root: long, large main root that develops from the radicle of the plant embryo. 

· Fibrous Roots: set of many similar size roots emerging from the base of the stem. 

· Adventitious Roots: roots that develop from stem nodes. 

· Shoot: the aerial parts of a flowering plant that develop from the plumule of the plant embryo, stems, buds, flowers and leaves. 

· Branch: a side stem that developed from an axillary bud. 

· Leaf: an expanded outgrowth of a stem; main ‘food factory’ of the plant. 

· Petiole: leaf stalk — not always present. 

· Midrib and Veins: transport and strengthening tissue for leaf. 

· Lamina: broad, thin, flat part of leaf — often called ‘blade’ of the leaf. 

· Node: the point of origin of a leaf on a stem. 

· Internode: the section of stem between two successive internodes. 

· Axil: the angle between the upper side of a leaf and its stem. 

· Axillary Bud: will develop into a side branch or flower. 

· Terminal Bud: increase in length of the stem forming new leaves and axillary buds. 

· Flower: terminal bud modified for sexual reproduction. 

· Fruit: ‘fertilised ovary’ protecting and dispersing the seeds. 

· Lenticels: loose open cork tissue for gas exchange for efficient aerobic respiration. 


Functions of Plant Parts
Function of Roots
· Anchors plant in soil. 

· Absorption of water and mineral nutrients. 

· Vegetative reproduction e.g. root tubers of orchid and dahlia. 

· Food storage e.g. taproot of carrot, turnip or sugar beet. 

Function of Stems
· Formation of buds, leaves and flowers. 

· Supports leaves in good light conditions to maximise photosynthesis. 

· Vegetative reproduction e.g. stem tuber of potato 

· Food storage e.g. stem tuber of potato. 

Function of Leaves
· Photosynthesis. 

· Transpiration at leaves ‘pulls water up the plant’. 

· Vegetative reproduction e.g. plantlets on Bryophyllum leaf margins. 

· Food storage e.g. thick fleshy leaves of onion bulb and cabbage. 


Internal Structure of Flowering Plants

Leaf Structure
Textbook Diagram: transverse section of leaf.
· Dermal Tissue: outer single cell layer protective tissue. 

· Cuticle: layer of waterproof wax on the outer surface of the dermal tissue. 

· Ground Tissue: usually two layers, closely packed upper layer and loose lower layer – photosynthetic tissue. 

· Air Spaces: rapid diffusion of carbon dioxide to the cells for photosynthesis. 

· Guard Cells: control the closing and opening of the stomatal pore. 

· Stomata: rapid entry of carbon dioxide into the leaf from the air. 

Stem Structure
Textbook Diagram: transverse and longitudinal sections of young dicot stem showing tissue distribution.
· Dermal Tissue: outer single layer of protective tissue. 

· Vascular Tissue: in vascular bundles. 

· Vascular bundles in a ring

· xylem tissue – inner layer of vascular bundle

· phloem tissue – outer layer of vascular bundle

· special meristematic separates the xylem and phloem

· Ground Tissue: in centre of stem, between the vascular bundles and between dermal tissue and vascular bundles. 

Xylem Structure and Function
Textbook Diagrams: tracheid and vessel member.
· Tracheids and vessel members specialise in efficient water transport. 

· Long, narrow, dead cells with walls thickened and strengthened with lignin. 

· Tracheids have intact end walls and are tapered at their ends. 

· Vessel members do not have end walls. 

· A series of vessel members forms a long continuous open tube called a xylem vessel. 

· Pits in the thickened walls allow easy water transfer to neighbouring cells. 

· Tracheids and vessel members also give great mechanical support to the plant. 

Phloem Structure and Function
Textbook Diagrams: sieve element and companion cell.
Sieve Elements

· Specialises in efficient transport of food. 

· Living cells but do not have a nucleus. 

· Long, narrow, thin walled living cells. 

· End walls are heavily perforated – called a sieve plate. 

· A series of sieve elements is called a sieve tube. 

Companion Cells

· Assist the sieve element in food transport. 

· Live narrow cells with a prominent nucleus. 

· Its nucleus also controls the sieve element. 

· Dense cytoplasm particularly rich in mitochondria. 

Dicot Root
Textbook Diagram: transverse section of young dicot root to show tissue distribution.
Textbook Diagram: longitudinal section of young dicot root to show tissue distribution.
· Root Cap: protects the apical meristem. 

· Apical Meristem: formation of new cells by mitosis for root growth. 

· Elongation Zone: expansion of cells by osmotic intake of water. 

· Differentiation Zone: formation of specialised cells for particular functions – dermal, ground, xylem and phloem tissue. 

· Root Hairs: increase absorption of water and mineral nutrients. 


Meristems
· A meristem is a group of plant cells with the ability of dividing indefinitely by mitosis. 

· The major function of a meristem is to provide new cells for plant growth. 

· The new cells will expand to mature size. 

· Then will differentiate into dermal, ground or vascular tissue. 

Apical meristems are at the growing tips of stems and roots.

Their function is produce new cells increasing the length of the stems and roots.

Gas Exchange in Plants 

Leaf Adaptation
· Stomata: free unhindered diffusion of CO2 into leaf and O2 out of leaf. 

· High Stomata Density: the more stomata the greater the amount of gas exchanged. 

· Thin: the shorter the distance the faster the rate of diffusion of CO2 and O2. 

· Great Surface Area: the greater the surface area the greater the gas exchanged. 

· Flat: maintains the highest possible concentration difference for fastest diffusion. 

· Internal Air Spaces: diffusion of CO2 and O2 is much faster in air than in water. 

· Moist Internal Surface: required for the absorption and release of gas from the leaf cells. 

Textbook Diagram: external view of a leaf.
Textbook Diagram: transverse section of a leaf to show internal anatomy.
A high rate of photosynthesis can only be maintained if atmospheric carbon dioxide can pass swiftly to the photosynthetic cells and oxygen gas escape from the leaf.


Control of Gas Exchange
Textbook Diagram: closed and open stomata.
· The stomata are by far the most influential structures in gas exchange. 

· Gas exchange is essential in light when photosynthesis is taking place. 

· The guard cells respond to carbon dioxide concentration in the leaf. 

· At low CO2, during photosynthesis, the guard cells are turgid and the stomatal pore is open. 

· If photosynthesis stops the CO2 level rises in the leaf and the guard cells become flaccid. 

· Flaccid guard cells cause the stomatal pore to close and so gas exchange stops. 

· Generally: stomata open in light and closed in the dark. 

· Closed in the dark to reduce transpiration and so conserve water. 


Lenticels
Textbook Diagram: structure of lenticel.
· Lenticels are raised loose cork tissue in woody stems, roots and some fruits. 

· Function in gas exchange for aerobic respiration. 

· Live non-photosynthetic cells tissue cells below the dead cork layer need oxygen gas. 

· They also need to get rid of carbon dioxide waste gas. 

· Lenticels allow oxygen in and carbon dioxide out. 

