Ch 23.

Roots, Stems and Leaves

Key concepts:

· What are the principal organs and tissues of vascular plants?

· How is meristematic tissue different from other plant tissue?

· What specialized cells make up vascular tissue?

Vocabulary:

· Meristematic tissue

· Apical meristem

· Epidermal cell

· Cuticle

· Trichome

· Vessel element

· Sieve tube element

· Companion cell

· Parenchyma

· Collenchyma

· Sclerenchyma

I. Section 23-1 Specialized tissues in  Plants
a. Structure of seed Plants- there are three principal organs of seed plants

i. Roots

1. absorb water and dissolved nutrients

2. they provide an anchor

3. keep the plant from being knocked over

ii. Stems

1. supports the plant body 

2. transports nutrients among different parts of the plant

3. contains vascular tissue

iii. leaves

1. principal organs that carry out photosynthesis

2. broad flat surfaces absorb sunlight

3. have adjustable pores that allow oxygen and carbon dioxide to enter and leave the leaf.
b. Tissue Systems

i. Plants consist of three tissues systems and a fourth tissue
1. Meristematic Tissue-is the only plant tissue that produces new cells by mitosis

a. Apical meristem-(primary) produce length of stems and root

b. Lateral meristem- (secondary)

2. Dermal Tissue-the outer covering of the plant

a. Epidermal cells outer layer of cells covered with a waxy layer called cuticle-that protects against water loss

b. The surface of some leaves have trichomes

i. Help protect 

ii. Give that fuzzy felling 

3. Vascular- contains several different types of cells

a. Xylem- aid in the transport of water

b. Phloem- sugars and food are carried 

4. Ground Tissue- There are three types of cells between the dermal and vascular

Key Concepts:

· What are the two main types of roots?

· What are the main tissues in a mature root?

· What are the different functions of roots?

Vocabulary:

· Taproot

· Fibrous root

· Root hair

· Cortex

· Endodermis

· Vascular cylinder

· Root cap

· Casparian strip

II. Section 23-2 Roots

a. Types of Roots- two main types of roots are 

i. Taproots

1. found in dicots

2. very long

3. ex. Carrots, dandelions, beets, and radishes have short tap roots

ii. Fibrous roots

1. found in monocots

2. branch to such an extent that no single root grows larger than the rest
b. Root structure and Growth- a mature root has an outside layer, the epidermis, and a central cylinder of vascular tissue.

c. Function of Roots- 

i. anchor the plants, 

ii. absorb water 

iii. transport dissolved nutrients

Key concepts:

· What are the three main functions of stems?

· How do monocot and dicot stems differ?

· How do primary growth and secondary growth occur in stems?

Vocabulary

· Node

· Internode

· Bud

· Vascular bundle

· Pith

· Primary growth

· Secondary growth

· Vascular cambium

· Cork cambium

· Heartwood

· Sapwood

· Bark

III. Section 23-3 Stems

a. Stem Structure and Function- in general, stems have three important functions 

i. Produce leaves, branches and flowers

ii. Hold leaves up in the sunlight

iii. They transport substances between roots and leaves

b. Parts

i. Nodes- where leaves are attached

ii. Internode-regions where nodes are attached

iii. Buds-undeveloped tissue that can produce new stems and leaves

c. Monocot and Dicot Stems

i. Monocots, vascular bundles are scattered throughout the stem

ii. Dicots and most gymnosperms, vascular bundles are arranged in a cylinder

d. Primary Growth of stems is produced by cell divisions in the apical erisem
e. Secondary Growth-takes place in lateral meristematic tissues called the vascular cambium and cork cambium.

f. Formation of wood

i. What we call wood is actually layers of Xylem

1. the older cells become unable to conduct water

2. and becomes Heartwood

a. It is surrounded by Sapwood 

b. Which is active in fluid transport

ii. Bark includes all of the tissues outside the vascular cambium

1. cork-old nonfunctioning phloem that protects the tree

2. cork cambium- produces protective layer of cork

3. Phloem-transports sugars produced by photosynthesis

Key Concepts:

· How does the structure of a leaf enable it to carry out photosynthesis?

· How does a gas exchange take place in a leaf?

Vocabulary:

· Blade

· Petiole

· Masophyll

· Palisade mesophyll

· Spongy mesophyll

· Stoma

· Guard cell

· Transpiration

IV. Section 23-4 Leaves

a. Leaf Structure is optimized for

i. Absorbing light – 

1. on the thin flattened section called the blade

2. which is attached to the Petiole

ii.  carrying out photosynthesis 

b. Leaf Functions

i. Photosynthesis

1. Mesophyll-

a.  mostly ground tissue

b. Packed with chloroplasts

c. Two types

i. Palisade Mesophyll-absorb much of the light that enters the leaf

ii. Spongy Mesophyll-loose tissue with many air spaces between its cells.

2. Stomata-

a. connects to the spongy mesophyll

b. allow carbon dioxide and oxygen to diffuse in or out of the leaf.

c. Guard cells- are specialized cells that open and close the stomata

ii. Transpiration- is the loss of water from a plant through it leaves

iii. Gas Exchange-

1. Plants keep their stomata open just enough to allow photosynthesis  to take place

2. but not so much that they lose an excessive amount of water.

Key Concepts:

· How is water transported throughout a plant?

· How are the products of photosynthesis transported throughout a plant?

Vocabulary:

· Adhesion

· Capillary Action

· Pressure-flow hypothesis

V. Section 23-5 Transport in Plants

a. Water transport-the combination of root pressure, capillary action, and transpiration provides enough force to move water through the xylem tissue of even the largest plant.

b. Nutrient transport

i. Functions of the Phloem- pump sugars into their fruits

ii. Movement from Source to Sink-when nutrients are pumped into or removed from the phloem system, the change in concentration causes a movement of fluid in that same direction. As a result, phloem is able to move nutrients in either direction to meet the nutritional needs of the plant.
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