
Chapter 6:

Flowers, Fruits, and Seeds

Overview

In this chapter the structure and parts of flowers are described, and some modifications are noted. A brief comparison between dicots and monocots is made. The nature and development of fruits are discussed next, and fruit structure and parthenocarpy are described. A listing and discussion of the various types of fleshy and dry fruits follows.  Starting with a discussion of the need for seeds to disperse,  the agents of fruit and seed dispersal are then explored. The chapter concludes with an examination of seed structure and germination, and some observations on dormancy and longevity of seeds, stratification, and vivipary.

Detailed Lecture Outline


I.

Introduction 




A.
General Comments






1.
More than 240,000 species of flowering plants






2.
11 species provide 80% of world's food






3.
Flowers are the unique characteristic of this division

4.
Flowers range in size from tiny duckweed flowers, 0.1 mm long, to enormous Rafflesia 
flowers of Indonesia (1 meter in diameter)






5.
Enormous varieties of floral structure

6.
Widely varying habitats of flowering plants; from fresh water to salt water, from deserts to jungles




B.
Life Cycle






1.
Annuals









• plants which complete life cycle in single season






2.
Biennials









• plants which complete life cycle over two year period






3.
Perennials









• plants which live for more than 2 years and may flower at various times


II.
Differences Between Dicots and Monocots




A.
Dicots






1.
Seed with two cotyledons






2.
Flower parts in fours or fives or multiples of these






3.
Leaf with netted veins






4.
Vascular cambium present






5.
Vascular bundles of stem arranged in ring






6.
Pollen grains with three apertures




B.
Monocots






1.
Seed with one cotyledon






2.
Flower parts in threes or multiples of three






3.
Leaf with parallel veins






4.
Vascular cambium absent






5.
Vascular bundles of stem in a scattered arrangement






6.
Pollen grains with one aperture


III.
Structure of Flowers




A.
Sterile Parts






1.
Peduncle = flower stalk









• receptacle (swollen tip of peduncle; flower parts attached here)






2.
Sepals









• sepals collectively known as the calyx






3.
Petals









• petals collectively known as the corolla




B.
Fertile Parts






1.
Stamens








a.
Filament








b.
Anther











• pollen grains develop here






2.
Pistil (Carpel)








a.
Parts










1)
Stigma










2)
Style










3)
Ovary












a)
Ovules present in ovary












b)
Ovules mature into seeds








b.
Positions of Ovary










1)
Superior













• calyx and corolla attached to receptacle at base of ovary










2)
Inferior

• calyx and corolla attached to top of receptacle which surrounds ovary




C.
Flower Clusters (Inflorescences)






1.
Clusters of flowers called inflorescences






2.
Types of inflorescences


IV.
Fruits




A.
Introduction






1.
Fruits versus vegetables









• example of the tomato and US Supreme Court case






2.
Fruit defined









• a ripened ovary; may include accessory parts such as receptacle




B.
Fruit Regions






1.
Fruit wall = pericarp






2.
Pericarp consists of 3 regions








a.
Exocarp 











• skin of fruit








b.
Mesocarp











• tissue between exocarp and endocarp








c.

Endocarp











• inner boundary surrounding the seeds




C.
Kinds of Fruits






1.
Fleshy fruits (mesocarp fleshy at maturity)








a.
Simple fleshy fruits 










1)
Defined:  develop from a flower with a single pistil










2)
Types












a)
Drupe 















• peaches, cherries












b)
Berry 














1)
True berries (tomatoes, grapes)














2)
Modified berries

















• pepo (cucumbers); hesperidium (citrus fruits)














3)
Many fruits with berry in common name not berries 




















(strawberry, blackberry, raspberry)












c)
Pome















• apples, pears






2.
Dry fruits








a.
Dry fruits that split at maturity (Dehiscent Fruits)










1)
Follicle (milkweed)










2)
Legume (beans, peas, lentils)










3)
Silique (mustard family; cabbage, radish)










4)
Capsule (lilies, poppies)








b.
Dry fruits that do not split at maturity (Indehiscent Fruits)










1)
Achene (sunflower, strawberry "seeds")










2)
Nut (chestnuts, acorns, hickory nuts)










3)
Grain (Caryopsis)













• corn, wheat, barley










4)
Samara (ashes, elms, maples)










5)
Schizocarp (carrots, dill)

3.
Aggregate fruits








a.
Defined











• develop from a single flower with several to many pistils








b.
Examples











• raspberries, blackberries, strawberries








c.

Magnolia – an aggregate with follicles






4.
Multiple fruits








a.
Defined

• develop from several to many individual flowers in a single inflorescence








b.
Examples











• pineapples, figs


V.
Fruit and Seed Dispersal


   A.  Need for Dispersal




B.
Dispersal by Wind






1.
Curved wings









• maple samara






2.
Inflated sacs









• hop hornbeam






3.
Plumes









• Buttercup and Sunflower Families






4.
Cottony or woolly hairs









• Willow Family






5.
Minute (Tiny) seeds









• orchids and heaths




C.
Dispersal by Animals






1.
Pass through digestive tracks of birds and mammals






2.
Hooks and barbs, stick to fur of animals




D.
Dispersal by Water






1.
Inflated buoyant sacs









• sedges






2.
Waxy coverings




E.
Other Dispersal Mechanisms and Agents






1.
Mechanical, splitting action









• touch-me-nots, dwarf mistletoes






2.
Humans act as dispersal agents


VI.
Seeds




A.
Structure






1.
Hilum






2.
Micropyle






3.
Seed Coat






4.
Embryo








a.
Cotyledons = seed leaves








b.
Embryo axis










1)
Epicotyl (stem axis above cotyledon attachment)










2)
Hypocotyl (stem axis below cotyledon attachment)










3)
Radicle (embryonic root)










4)
Plumule (embryonic shoot with immature leaves)








c.

Additional structures (e.g., corn seeds)











• coleoptile and coleorhiza




B.
Germination






1.
Dormancy






2.
Breaking of dormancy








a.
Scarification











• nicking or breaking seed coat








b.
After-ripening











• embryo needs further development








c.

Stratification











• cold temperature treatment








d.
Environmental regulation










1)
Water and oxygen










2)
Role of light













• phytochrome pigment








e.
Some seeds need no dormancy to germinate




C.
Longevity






1.
Viability









• certain seeds retain capacity to germinate for many years






2.
Professor Beal's viability experiment
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