KINGDOM PLANTAE
Chapter 31

Plants
· Plants have evolved from ____________________ ancestors (green algae) and adapted to the harsh life on land about ____________________ mya

· This kingdom includes moss, ferns, conifers, and flowering plants

· They are divided into 2 groups:

· Division: ____________________ ( non-vascular

· Division: ____________________ ( vascular

· Obtaining and conserving water, support tissues (keep the standing), and reproduction are all __________these plants had to make when moving onto land

Division ____________________
· Moss, liverworts, hornworts

· ____________________ – do not have conducting or vascular tissues

· ____________________ materials slowly through a process called diffusion

· Also need water for ____________________
· This is why they must live where water is ____________________ and they are short

· E.g. forest floors, swamps, stream/creek edges ranging in height from 1 – 5 cm tall

· Some branches may grow ____________________ into soil to anchor it and absorb ____________________ and water

· Other branches form shoots and ____________________
Division ____________________ ( ____________________ plants
· Modern-day plants

· Whisk ferns, club mosses, horsetails, ferns, conifers, flowering plants

· Contain ____________________ tissue – xylem and phloem

· Divided into 2 groups: 

· ____________________ plants

· ____________________ plants

Spore Dispersal Reproduction
· The very primitive whisk ferns, club mosses, horsetails, ferns all need water for reproduction

· Whisk Ferns – ____________________ vascular plants

· Found in ____________________ and do not have true leaves or roots, therefore, ____________________ are photosynthetic

· Only 3 species yet they are wide spread in the tropics

· Club Mosses – few are left

· Mostly ________(~20cm tall)

· ____________________ roots, stems, and leaves

· Horsetails

· ~20 living species usually less than ____________________
· Shaded woods around smaller waters

· ____________________ roots and leaves

· Stems contain ____________________ crystals once used for scouring pots…..”scouring rushes”

· Ferns ~9000 living species, most abundant in rain forests

· Some tropical species have woody, unbranched trunks…some reach 15m tall

· Cooler climates – smaller ferns having ____________________ (horizontal stem) beneath the surface with hair-like roots growing off them

· The only visible part are the fronds (leaves) that come out of the ground curled into the shape of a ____________________ before uncurling into the feathery leaf

· Similar internal structure to seed plants but have no ____________________  = do not get a very thick diameter
Seed Dispersal Reproduction
· Seed plants are the dominant and most ____________________ plants

· 2 types: Class ____________________ (Gymnosperms)

        Class ____________________ (Angiosperms)
Class ____________________
· ~ 700 species

· ____________________ seed plants in the exposing them as a cone

· True roots, leaves, and stems with cambium allowing for diameter growth
· All have ____________________
· Conifers – _______________, leaves in needle form remaining green year-round 

· Include some of the oldest and tallest trees E.g. Redwood – 3000 years old, 90m tall

· Pine, spruce, fir, hemlock, redwood, sequoia, cedar

· Cycads – look like palm trees but have ____________________
·  may live over 1000 years

· Ginkgoes – has only survived for ornament – few make it in the wild

· Can survive with limited water and air pollution

Class ____________________
· ____________________ plants and are the most successful of all plants ~250 000 species from the desert to underwater

· Flower for reproductive function

· Divided into 2 subclasses:

· Subclass ____________________
· Subclass  ____________________
Subclass ____________________
· Seed has one ____________________ (leaf)

· Grasses, palms, lilies, sedges, irises, orchids, coconut palm

Subclass  ____________________
· Seeds have 2 leaves (____________________)

· More numerous than monocots
· Magnolia, rose, beech…

· Pg 677 shows the major families of Dicots and Monocots

Plant Structure
Chapter 18

Plant Tissues
· Meristematic Tissues
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-Although plant growth can occur in many areas, it is always associated with the presence of __________________ _______________
-Are made of cells that undergo cell division frequently

-________________________are growth regions at the tip/apex of _______________ 

____________________causing them to grow in length
Label the following:
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· Woody plants grow in diameter due to meristematic tissue called ________________________ (________________________)

· Two examples:

· ________________________– produces vascular tissue

· ________________________– produces a layer of cork for protection 
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Protective Tissues 

· ________________________forms the outer protective layer on leaves, stems and roots.  It is only one cell thick.  Cutin (a waxy substance) covers the epidermis forming the ________________________layer to help with water loss and infection

· ________________________covers the surface of woody stems and roots protecting the more delicate tissues
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· Vascular Tissues
· ________________________The material we think of as wood

· Conducts water and minerals from roots upwards through the stems and leaves of the plant

· Xylem is functional when the cells are ________________________
· ________________________and vessel elements are the two types of xylem cells

· ________________________– contain pits to allow passage of water and mineral

· ________________________– thin, hollow tubes like stacked barrels that transport water up the plant
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· ________________________ 

· Made of ________________cells and ________________________cells

· Phloem cells are ________________________cells when functional

· Phloem cells conduct the ‘__________________of the plant including the sap, carbohydrates, sugars, and ________________________
· Food may be carried to the roots of for the winter’s storage or upwards in the spring during growth periods

· 2 types of cells: _____________________and ______________________
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· Sieve cells – contains cytoplasm and no nuclei form sieve tubes to ___________________ dissolved nutrients

· Companion cells – cytoplasm and nuclei ________________ transport activities
· Fundamental Tissues
· Used for ________________,__________________,______________
· 3 types:

· ________________________– unspecialized cells that serve a variety of roles but mainly food storage

· ________________________– longer, thicker cells, flexible cell walls.  The main function is for support

· ________________________– cell wall contain lignin (makes wood rigid), a stiff supporting structure
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Roots

· Usually ___________________ and carry water and mineral from the soil upwards through the ___________________
· Some are specialized for food storage

· The ___________________ is large and spread out but few plant roots grow deeper than 1m

· Fungus/root ___________________ relationships result in the fixing of nitrogen in ___________________
· Similar to bacteria/root symbiosis

· ___________________ – only the very first root to emerge from a seed

· The ___________________ _______– new branches off the primary root.  Their direction is affected by obstructions in soil
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Primary root that grows vertically downward and from which smaller ___________________ roots branch 

Common Types of Roots
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___________________ – primary root grows rapidly and remains the largest root of the system

· ___________________ and become thick and fleshy

· E.g. _________________ ___________________
· Taproots for storage: carrot, radish, beat
· Label the primary and secondary roots

___________________ – made up of _______________roots, many of nearly equal size


E.g. Corn and grasses

Fibrous roots modified for storage: sweet potato and tapioca (cassava)
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___________________ – system that grows down from a branch and act like a brace

· [image: image32.jpg]


_________
· ___________________ –grow out from the stem to something solid[image: image33.jpg]



· __________________– absorb moisture directly from the air

Root Growth

· ___________________ of the root grows – possibly having thousands of root tips in many directions

· On a root tip, there are different zones:

___________________ ___________________ ___________________ ____________ [image: image8.png]xylem
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· ___________________ – protect meristematic tissue

· ___________________ – actively dividing cells behind the root cap

· ___________________ – cells behind the meristematic zone enlarge and push root tip forward/down

· ___________________ – behind the elongation zone where cells differentiate – process of becoming specialized in xylem, phloem, or parenchyma
Root Structure and Function

· ___________________ – outermost layer, 1 cell-layer thick, absorbs water and minerals from soil

· Have ___________________ (only zone of maturation, therefore, near tips of roots) to increase the surface area for absorption of water

· ________________ – beneath epidermis made up of parenchyma cells (mainly to store starch)

· ___________________ – these cells control water into vascular cylinder

· ___________________ – the core of the root surrounded by parenchyma cells called the pericycle where all secondary roots grow from

· Xylem and Phloem are at the center of the cylinder

Root Cross Sections

· ___________________ – angiosperms with seeds of one cotyledon 

· ___________________ – angiosperms with seeds of two cotyledons (we will discuss these further later on)

· Monocot roots have their vascular bundles arranged in a ______________. Dicot roots have their xylem in the ___________________ of the root and phloem outside the xylem. A carrot is an example of a dicot root 

[image: image10.png]Xylem Phloem
Pericycle

Endodermis
Cortex

Monocot root



[image: image11.png]Monocot root x.s.

cortex

= endodermis

o



[image: image34.jpg]



Dicot root

Stems
· Stem Functions: ____________________, store food, and raise leaves to sunlight

· Vascular tissue runs through the stem, transporting water, food, and minerals between the roots and leaves

· ____________________stems are soft and green

· ____________________are covered with bark and tend to be much larger plants

· The internal ____________________tissue acts like the plumbing of a house

· Two types of plant ‘plumbing’ arrangements:

· Monocot
· Dicot
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Woody Stems
· Woody stems and roots can continue to grow in thickness because of the ____________________ (v.c.)

· Nearly all woody plants are ____________________
· The stems are tough because of large amounts of xylem

· Xylem continues to build up inside of the ____________________
· Unlike xylem, phloem produced by the v.c. does not build up…older layers break off as new phloem is produced
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The growth of new xylem results in the formation of ____________
1, 2, and 3 year growth of a woody dicot

The outer most layer of woody stems is the bark

The ____________________is made of phloem, cork, and cork cambium
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Woody stem external structure

· ____________________– made up of apical meristem covered by bud scales which are produced at the end of the growing season

· ____________________show the point of new season’s growth

· The length between 2 sets of bud scars is one year’s growth

· _____________– formed when leaves drop in autumn 
· ____________________– just above where a leaf is/was attached to the stem – may develop into new branches or remain dormant

· ____________________– points along the stem where leaves and lateral buds form

· _________________– space between 2 nodes

· ____________________– openings through the cork tissue where O2 and CO2 can pass
Leaves

· [image: image38.jpg]


Specialized to capture _________________
· Flat surface to increase ________________

· Some species have reduced leaf size to reduce __________________
____________________: - one blade and petiole, not divided into secondary units

E.g. Cercis canadensis 

Draw the leaf

____________________: compound leaf with the leaflets arranged on both sides of the rachis (axis) bract

E.g. Fraxinus americana 

Draw the leaf

____________________: 3 or more leaflets radiating fan-like form a common basal point of attachment

E.g. Aesculus hippocastanum 

Draw the leaf

____________________– twice pinnate, the primary leaflets are divided into secondary  leaflets, also written 2-pinnate
E.g. Gleditsia triacanthos 

Draw the leaf
Internal Structure of the Leaf

· All are made of 3 types of tissues: ______________________________________
Cuticle and Epidermis
· Outermost layer of ____________________________leaf surfaces….clear, waxy

· Epidermal layer is only one cell layer thick

· Like the epidermis of the herbaceous stem, the leaf epidermis has many stomates
____________________– allow CO2 and O2 exchange, and water vapour exchange

____________________– control the opening and closing of stomates


Both stomates and guard cells are found on the _________________of the leaf surface
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Mesophyll – photosynthetic and b/w upper and lower layer of epidermis

Palisade Mesophyll (upper portion of mesophyll)

· Composed of tall, tightly packed cells filled with chloroplasts


Spongy Mesophyll (lower portion of mesophyll)

· Irregularly shaped cells with large air spaces between them

· Fewer chloroplasts than palisade layer…why?

· Is on the bottom portion of leaf, therefore receives less sunlight

· Veins contain the vascular tissues
· [image: image39.jpg]


 The arrangement of veins – venation –give distinct patterns between monocot and dicot leaves
Monocots – veins run parallel to one another
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Dicots – veins run in network branches
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Plant Function
Chapter 19
· The movements, transport and actions of plants is regulated by a number of properties.  ____________________ and environmental effects cause plants to respond to the changing environment

· Stomata ____________________is regulated by the water content of the plant and ion/salt movement across membranes

· As the _______________ become swollen with water they open the stoma
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Water Transport Methods in Plants
1.  __________________________________
· Water is continually being lost from the leaves by ___________________ through the stomates

· This exerts a pull on the water column to replace the lost water vapour

· However, the best water pump in the world can only pull water 34 feet because of the atmospheric pressure

· Can you suck water through a straw from the ground to our window??   Try it!!!!!
So…how do Sequoia trees (up to 370 feet) draw water to the top?

· ____________________– water molecules cling to each other via ________________ bonds making the thin column of water incredibly strong

· ____________________– the attraction of ____________________of two different substances (water and sugar)
2. ____________________
· The pressure holding up the column of water

· Most plants store _______________________________ in their roots

· When a tomato plant is cut close to the stem sap oozes out…this is due to Root Pressure

· Maple trees will ooze sap when ‘trapped’ during the making of maple sugar

· Root pressure plays a ____________________role in fluid movement

3.  ____________________
· Upward movement of water through very small spaces due to molecular forces and surface tension, called ____________________
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Food Transport
· Photosynthesis in leaves produces sugars which are moved to other parts of the plant to be stored and used.  This is called ____________________– only in phloem

· Dissolved sugars move from areas of high concentration to areas of ______________
Plant Hormones

· Chemical messenger integrate many aspects of plant growth and development

· ______________–evenly distributed through the plant stimulate suppression of lateral buds, elongation of stems, growth of leaves, differentiation of xylem and phloem...  This hormone is responsible for Christmas tree shape (IAA – ____________________lateral bud growth)
· ____________________produced in the rapidly growing terminal buds suppresses growth of side buds, giving a young tree a more upright form. As growth rates slow with age, reduction in apical dominance gives the maturing tree a more rounded crown 

· ____________________– stimulate cell division, differentiation

· ____________________– stimulates ripening of fruit, inhibition of lateral growth, promotes leaf abscission (falling off)

· ____________________– stem elongation, fruit growth, seed germination

· ____________________ – concentration increases in the fall, counteracts growth hormones – dormancy, and induces stomata closing in drought

____________________– a response to a stimulus

· Positive tropism – growth towards the stimulus

· Negative tropism – growth away from the stimulus

____________________– shoots grow toward a light source to maximize light capture

· Light induces migration of auxin (IAA) from illuminated side to shaded side

· Increased IAA causes greater cell elongation on shaded side, resulting in differential growth and curving of the stem toward the light source
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____________________ (geotropism) – plants response to gravity

· Roots grow toward the centre of Earth (positive); shoots curve away from it (negative)

· Root cap is the site for gravity sensing but the mechanism is unclear

____________________– response to physical stimulus such as touch (twining of tendril around support)

· Due to differential growth on either side of shoot axis

· Regulated by _________________
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____________________– roots grow toward water

· E.g. willow tree roots

____________________– plants response to seasons

· Plants sense relative length of light and dark in 24-hour cycle

· Serves as a signal that cues the onset of dormancy – leaves falling

· Also controls flowering – responsive plants are of 2 types:

· ____________________– flower only if dark period is longer than a critical value; typically flower in spring and fall E.g. tulip, chrysanthemum

· ____________________ – flower only if dark period is shorter than critical value; typically flower in long days of summer  E.g. clover, potato, poppy…

· ____________________– a complex pigment-protein that allows plants to measure relative length of light and dark periods

____________________– unlike tropism, nastic movements occur as a result of changes in water pressure within specialized cells or differing rates of growth in parts of the plant

E.g. touching the leaves of the sensitive plant, they will close instantly or the Venus fly trap
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Sexual Reproduction in Plants
Label the pictures/diagrams!
Life Cycle of ___________________
· Produce 2 types of cones: pollen cone (_________) and seed cone (___________)

· Spore-producing structures on scales of cones
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____________ cone
_______________cone

Pollen cone – 2 sporangia on underside of scale to produce the male gametophyte (produces gametes – sperm or egg) called a ___________________
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· Seed cone – 2 sporangia on the upper surface of each scale produce 4 haploid spores ‘eggs’ but only 1 survives – the ___________________
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This gametophyte, sporangium, and other structures make the __________ 
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Pollination – the transfer of pollen grains to the female gametophyte (______________)

· This happens when male ___________________burst and millions of pollen grains are carried by the wind and land on female cone scales

· As pollen grain matures, it forms the pollen tube into the ovule to fertilize the mature egg inside the ___________________
Angiosperm Life Cycle (___________________)

· Reproductive structures in the ______________________________________
Flower Structure and Function

___________________– supporting the flower

___________________– protect the flower before blossoming

___________________– surround the reproductive organs in the centre of the flower

___________________– male reproductive organs made of 2 parts:


___________________– support the anther


___________________– produce pollen grains

___________________– female reproductive organ – 3 parts:


___________________– receives the pollen


___________________– support the stigma


__________– contains the ovule which develop seeds (ovary is the ___________)
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· Some flowers contain both reproductive organs 

· ___________________- flowers with only female organs 

· ___________________– flowers with only male organs
· Pollen grains are produced in the ___________________and are released when the anther explodes

The ovule produces 4 haploid spores with 3 dieing off and the remaining becoming the egg cell inside the female gametophyte called the ___________________
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· Monocot flowers – flower parts in multiples of ___________________
· Dicot flowers – flower parts in multiples of ___________________
Pollination in angiosperms - the transfer of pollen from the anther to the stamen

· ___________________- pollen grains falling onto stigma

· Cross-pollination – pollen from anthers of one plant to stigma of another

· ___________________– humans transferring pollen
Fertilization in angiosperms – when a pollen grain reaches the stigma of a flower and germinates

· Pollen grain produces a ___________________ to reach down the stigma and style and into the ovary

· Two cells enter the embryo sac

· 1 fertilizes the egg cell = ___________________
· Other forms the endosperm nucleus with the 2 polar nuclei –___________ nucleus develops endosperm tissue to store food for embryo

Fruits and Seeds

· After fertilization ovules develop into ___________________and ovaries develop into ___________________
Types of Fruits - depend on their origin

· ___________________– develop from a single ovary (tomatoes, grains, nuts)

· ___________________– several ovaries in one flower (strawberries, blackberries)

· ___________________– simple fruits from different flowers fusing together (pineapple)
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Seeds

· Angiosperms – monocot or dicot

· Embryo has 3 parts:

· Epicotyl – where leaves, and terminal bud originate

· Hypocotyl – point of attachment for cotyledons and gives rise to roots in some plants with the radicle
· Radicle – where roots originate

Is this a monocot or dicot?
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