Chapter 8 ‘Plants’
C8S1 ‘The Plant Kingdom’
I. What is a Plant?
· Autotrophs, multicellular eukaryotes, and have cell walls
· Sun powered food making factory
II. Adaptations for Living on Land
· Must have a way to obtain water
· Have structures for support and to reproduce
a. Obtaining Water and other Nutrient
i. Obtain water from the soil with different structures
b. Retaining Water
i. If they do not retain water, they will dry out
ii. One adaptation to help reduce water lose is the cuticle
c. Transporting Materials
i. Some plants can absorb material directly
ii. Other plants have vascular tissues to transport materials around in plants
d. Supports
i. Plant do not have water to support them
ii. Vascular tissue and cell walls help to take care of this function
e. Reproduction
i. All plants go through sexual reproduction
ii. A fertilized egg (Zygote) is created when the egg is joined be a sperm cell
III. Classifying Plants
· Two groups- vascular and non vascular plants
a. Non vascular plants
i. These plants lack a the tubes to transport material up and down the plant
ii. Low growing and form close to the ground (short plants)
iii. Materials are past from cell to cell directly
b. Vascular Plants
i. These plants have the tubes to transport material up and down the plant
ii. These tissues provide strength, stability and support to the plant
iii. These plants grow quite tall
c. Origin of Plants
i. Believed to have developed from green algae
ii. They contain some of the same materials and pigments
IV. Complex Life Cycles
· Two stages- sporophyte and gametophyte stages
· Sporophyte- the sporo producing stage
· Gametophyte- the gamete or sex cell producing stage
C8S2 ‘Plants Without Seeds’
I. Nonvascular Plants
· Mosses, liverworts, and hornwort
· Low growing plant which absorb water and other material direct to its cells
a. Mosses
i. More than 10000 species
ii. Grow anywhere there is moisture and shade
iii. Have root-like structures called rhizoids	
1. Help anchor the plant
2. Absorb nutrient and water
iv. Also have stem and leaf-like structures as well
v. Have a capsule where the spores are produced and found
b. Liverworts
i. More than 8000 species
ii. Found growing as a thick crust on moist rocks and soil
iii. Get their name from looking like the human liver
c. Hornworts
i. Fewer than a 100 species
ii. Found in moist soil will grass plants
iii. Get their name from their shape
II. Seedless Vascular Plants
a. Characteristics of Seedless Vascular Plants
i. Have true vascular tissue
ii. They reproduce with spores and NOT seeds
iii. They can grow fairly tall due to having vascular tissue
iv. Need moist surroundings
v. Moisture is needed for the sperm to swim to fertilize the egg
b. Ferns
i. 12000 species of ferns
ii. Ferns have true roots, stems and leaves like other vascular plants
iii. Most of the stem of ferns is found underground
iv. The leaves of the fern are known as fronds
v. Spore cases will be found on the fronds of ferns
vi. When the cases drop off, they need the correct conditions for them to grow successfully
c. Horsetails
i. There are very few different types of horsetails
ii. Horsetails have jointed stems
iii. Needle-like branches grow off of the stem at these points
d. Club Mosses
i. Club mosses have vascular tissue unlike true mosses
ii. Looks like a small branch of a pine tree
iii. Grow in the woods or near a stream
C8S3 ‘The Characteristics of Seed Plants’
I. What is a Seed Plant”
· Seed plants out number seedless plants 10 to 1
· They have vascular tissue and use pollen or seeds to reproduce
· They also have roots, stems and leaves
a. Vascular Tissue
1. Need vascular tissue to live on land
a. Needed for support and transport materials
2. Types of Vascular Tissue
a. Phloem- transports food from the leaves down
b. Xylem- transports water from the roots up
b. Pollen and Seeds
1. They can live in a large variety of environments
2. Pollen (tiny cells containing sperm) allows these plant to NOT have to live by water
3. Seeds- structures that contain a young plant inside a protective covering
II. How Seeds Become New Plants
· Seeds must land in suitable conditions in which to grow and develop
a. Seed Structure
1. Three main parts of the seed
a. Embryo- the fertilized egg
· Inside the embryo are the cotyledons or seed leaves
b. Stored food
c. Seed coat- the outer covering which acts like a plastic wrap
2. These structures allow for the seed to remain inactive for a long time
3. Some seeds are surrounded and protected by a fruit
b. Seed Disperal
1. When seeds are scattered it is called seed dispersal
2. Methods of Seed Disperal
a. Seeds are carried by the other organisms
b. Water can also disperse seeds
c. Some plants eject seeds kind of like popping popcorn
3. Germination
a. When the seed begins to grow- germination
b. The seed must absorb enough water for this to happen
c. The embryo then uses the stored food in the seed for energy
d. Roots grow first, followed by the stem
e. Once you can see the plant, it is called a seedling
III. Roots
· Anchor the plant, absorb water and minerals, and store food
a. Types of Roots
1. Fibrous root system
a. Similar sized roots that form a thick, dense mass
b. Grass, corn and onions are examples
2. Taproot system
a. One, long main root
b. Carrots, dandelions, and cacti are examples
b. The Structure of a Root
1. Tip of the root is covered by a root cap for protection from rocks
2. Root hairs grow out of the root surface
a. They enter the spaces between the soil particles
b. Absorb water
c. Help in anchoring the plant
3. Vascular tissue moves the water absorbed up through the xylem
4. Roots use or store food brought to them by the phloem
IV. Stems
· Carry substances from the leaves to the roots
· Supports the plants
· Holds the plant up for sun exposure
a. The Structure of the Stem
1. Herbaceous stems- no wood and are soft
2. Woody stems- hard and rigid
3. Both contain vascular tissue in several different layers
4. Outermost is the called the bark
a. Outer part of the bark is a protective layer
b. Inner part of the bark is phloem
5. Cambium- third type of vascular tissue
a. Produces both the xylem and phloem tissues
b. Xylem is the ‘wood’ portion of the stem
c. The hardwood in the part of the stem that no longer is ‘working’
b. Annual Rings
1. A pattern of circles representing the growing year of the plant
2. Made of xylem (water transporter)
a. Light xylem is made in the spring
b. Dark xylem is make in the summer
3. The width of the rings can indicate the amount of rainfall in a region
V. Leaves
· Capture light for photosynthesis
a. The Structure of the Leaf
1. Top and bottom surfaces protect the inside layers
2. Inside layers are where the xylem and phloem are located
3. Surface layers have stomata
a. Pores that open and close 
b. Allows for different gases to enter and exit
c. Carbon dioxide enters and oxygen and water vapor exits
4. The Leaf and Photosynthesis
a. The leaf is for carrying out photosynthesis
b. The chloroplasts are located near the upper surface
c. These structures capture the light needed
d. Carbon dioxide comes in through the stomata
e. Water is absorbed in the roots
5. Controlling Water Loss
a. The process in which water evaporates from the plant is called transpiration
b. The stomata close to retain water
C8S4 ‘Gymnosperms and Angiosperms’
I. Gymnosperms
· A seed plant that produces ‘naked seeds’ (not enclosed in a fruit)
· Needle-like leaves with a deep root system
· Oldest type of seed plant
a. Cycads
i. Grow mainly in tropical areas
ii. Palm trees with cones
b. Conifers
i. Cone-bearing plants
ii. Largest and most diverse grow
iii. They keep their leaves the entire year
c. Ginkgoes
i. One species remains in existence
d. Gnetophytes
i. Live in hot deserts and rainforests
ii. Can be trees, shrubs or vines
II. Reproduction of Gymnosperms
· Reproductive structure are CONES
· There are male and female cones
· Male cones produce pollen and become sperm cells
· Female cones produce an ovule that contains the egg cell
· The pollen falls off of the male cone and joins the ovule on the female cone
a. Pollination
i. The transfer of pollen from the male cone to the female cone
ii. The pollen is carried and lands on the sticky substance of the female cone
b. Fertilization
i. The ovule closes and seals the pollen 
ii. The sperm fertilizes the egg and develops into an embryo
c. Seed Development
i. As the seeds develop, the female cone increase in size
ii. It can take 2 years for the seeds to be ready
d. Seed Dispersal
i. After the seeds mature, the scales open
1. Wind helps to shake the seeds out of the cone 
2. Only a few seeds will find a suitable place to grow
III. Angiosperms
· Known as the flowering plants
· Produce seed that are covered by a fruit
IV. The Structure of the Flower
· Reproductive structure of angiosperms
a. Sepals and Petals
i. Sepals- Leaf-like structures that form the bud (usually green in color)
ii. Petals- protected by the sepal (colorful and numbers vary)
b. Stamen
i. Male reproductive part of the flower
ii. Located inside the flower
iii. Made of a thin stalk called the filament with the anther on the top
1. Anther is where the pollen grains form
c. Pistil
i. The female part of the flower
ii. Found in the center of most flowers
iii. The sticky tip of the pistil is the called the stigma
iv. The tube is called the style
v. The hollow structure at the base of the flower is known as the ovary
d. Pollinators
i. The smell, color and shape of the flower attracts pollinators
ii. Organisms which will transfer pollen from the stamen to the pistil
V. Reproduction of Angiosperms
· Pollen falls on the stigma
· Sperm and egg join together
· Zygote forms into an embryo
a. Pollination
i. When a pollen grain lands on the stigma
ii. Pollinated like the gymnosperms
b. Fertilization
i. The sperm will join the egg in the ovule
ii. The zygote developed into the seed’s embryo
c. Fruit Development and Seed Dispersal
i. The ovary changes into a fruit
ii. Apples and cherries are examples
iii. Fruits are a means of seed dispersal
VI. Types of Angiosperms
· Divided into two groups- monocot and dicots
a. Monocots
i. Means one seed leaf
ii. Flowering parts of three 
iii. Vascular bundles are scattered in the stem
iv. Parallel veins in leaves
b. Dicots
i. Means two seed leaves
ii. Flowering parts of four or five
iii. Vascular bundles are in rings
iv. Branching veins in leaves
c. Seed Plants In Everyday Life
· Used in the paper industry and to build homes
· Source of food, clothing and medicine
C8S5 ‘Plant Responses and Growth’
I. Tropisms
b. Touch
1. Response is called thigmotropism
a. Coil around objects when they come into contact with them
b. Vines are examples
c. Light
1. Response is called phototropism
a. All plant structures response to light
2. Gravity
a. Response is called gravitropism
b. Positive gravitropism is when the structures grow with gravity
c. Negative gravitropism is when the structures grow against gravity
3. Hormones and Tropisms
a. Moving of plants is caused by producing hormones
b. Hormones are chemicals produced in plants
c. Auxin- a hormone which causes plant cells to grow faster
i. Controls how fast a plant responds to light
ii. Auxin builds up away from light causing the plant to bend
d. Hormones also are involved with………..
i. Formation of flowers
ii. Germination
iii. Shedding of the leaves
iv. Ripening of fruit
VI. Seasonal Changes
· Photoperiodism and dormancy- plant responses
a. Photoperiodism
1. How a plant response to the changes of seasons
2. Short-day plants- flowers when there are long nights
3. Long-day plants- flowers when there are short nights
4. Criticial night length- the # of hours of darkness (11 hours)
5. Day-neutral plants- amount of light does not matter for flowering
b. Dormancy
1. A period when the plant’s growth and activity stops
2. Helps plants survive winter and colder periods
VII. Long Spans of Angiosperms
· Annuals- completes life cycle happens in one year
· Biennials- completes life cycle in a two year period
· Perennials- flower every year


