Chapter 35 - Plant Structure and Growth 

Be able to define or list the following:

Monocot vs. Dicot characteristics (Fig. 35.1)

 
Organ Systems of Plants - two main systems: a subterranean root system and an aerial shoot system consisting of stems and leaves. Neither system can live without the other.

Node- the points at which leaves are attached.

Internode- the stem segments between nodes.

Axillary bud- the angle (axil) formed by each leaf and the stem.
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Leaf- the main photosynthetic organs of most plants, although green stems also perform photosynthesis.  Vary extensively in form, but they generally consist of a flattened blade and a stalk..

Petiole- joins the leaf to a node of the stem.

Blade- form of leaf.

Stem- an alternating system of nodes, and internodes. 
Taproot- consisting of one large, vertical root.

Lateral roots- roots that arise from the outermost layer of the pericycle of an established root. 
Functions of roots- anchor the plant in the soil, absorb minerals and water, and store food.
Fibrous root- consisting of a mat of thin roots that spread out below the soil surface.
Root hairs- increase the surface area of the root enormously. They are extensions of individual epidermal cells on the root surface, not to be confused with lateral (branch) roots, which are multicellular organs.
Shoot system- consisting of stems and leaves. 
Apical dominance- The presence of the terminal bud is partly responsible for inhibiting the growth of axillary bud, an evolutionary adaptation that increases the plant’s exposure to light.
Simple leaf- A simple leaf has a single, undivided blade.
Compound leaf- is divided into several leaflets, which are themselves divided in a doubly compound leaf.
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Modified stems- stolon, rhizome, tuber and bulbs. 
stolon- grow on the surface of the ground. These "runners" enable a plant to colonize a large area and to reproduce asexually if the single parent plant fragments into many smaller offspring.
Rhizome- are horizontal stems that grow underground.
Tuber- are swollen ends of rhizomes specialized for storing food. The "eyes" arranged in a spiral pattern around a potato are clusters of axillary buds that mark the nodes.
Bulb- vertical, underground shoots consisting mostly of the swollen bases of leaves that store food. You can see the many layers of modified leaves attached to the short stem by slicing an onion bulb lengthwise.
Examples of 4 these structures (above):
Stolons, shown here on a strawberry plant
Rhizomes, like the edible base of this ginger plant

Tubers, such as these white potatoes

 Bulb, an onion bulb
Modified roots- taproot system (dicots), fibrous root system (monocots). 
Tendril- used to cling to supports are modified leaflets.
Spine- of cacti, such as this prickly pear, are actually leaves, and photosynthesis is carried out mainly by the fleshy green stems.
Succulent leaf- such as this ice plant, have leaves modified for storing water.
Tissue systems- the dermal, vascular, and ground tissue systems. Each tissue system is continuous throughout the plant body,
Dermal- or epidermis, is generally a single layer of tightly packed cells that covers and protects all young parts of the plant--the "skin" of the plant.
Vascular- is involved in the transport of materials between roots and shoots.
Ground- is tissue that is neither dermal tissue nor vascular tissue.
Xylem- which conveys water and dissolved minerals upward from roots into the shoots.
Tracheid-  are spindle-shaped cells with pits through which water flows from cell to cell.
Vessel element- are linked together from end to end, forming long tubes, or xylem vessels. Water streams from cell to cell through perforated end walls. Water can also migrate latterly between neighboring vessels through pits. 
Phloem- which transports food made in mature leaves to the roots and to nonphotosynthetic parts of the shoot system, such as developing leaves and fruits. 
Sieve-tube member- In the phloem, sucrose, other organic compounds, and some mineral ions are transported through these tubes formed by chains.  They are alive at functional maturity, although they lack such organelles as the nucleus, ribosomes, and a distinct vacuole.
Sieve plates- In angiosperms, they are the  end walls between sieve-tube members and have pores that presumably facilitate the flow of fluid from cell to cell along the sieve tube.
Companion cell- they are alongside each sieve-tube member, a nonconducting cell, which is connected to the sieve-tube member by numerous channels, the plasmodesmata. The nucleus and ribosomes of the companion cell may serve not only that cell but also the adjacent sieve-tube member, which has no nucleus or ribosomes of its own. In some plants, companion cells in leaves also help load sugar produced in the leaf into the sieve-tube members. The phloem then transports the sugar to other parts of the plant.
Pith- In dicot stems, ground tissue is divided into pith, internal to the vascular tissue. 
Cortex- In dicot stems, ground tissue is divided into cortex, external to the vascular tissue.
Plant cell types (3)- parenchyma, collenchyma, and sclerenchyma.
Parenchyma- have primary walls that are relatively thin and flexible, and most lack secondary walls. The protoplast generally has a large central vacuole. They are often depicted as "typical" plant cells because they generally are the least specialized. They perform most of the metabolic functions of the plant, synthesizing and storing various organic products.
Collemchyma- have thicker primary walls than parenchyma cells, though the walls are unevenly thickened, they help support young parts of the plant shoot. They lack secondary walls and the hardening agent lignin is absent in their primary walls, they are living and flexible and elongate with the stems and leaves they support.
Schlerenchyma-  thick secondary walls usually strengthened by lignin, much more rigid than collenchyma cells. Mature sclerenchyma cells cannot elongate, and they occur in regions of the plant that have stopped growing in length. Many are dead at functional maturity, but they produce secondary walls before the protoplast dies.
Characteristics and examples of plant cell types:
the highly specialized cells that function in the transport of sugar sap in the phloem--the Parenchyma- sieve-tube members--are thin walled and living.

Collemchyma- the "strings" of a celery stalk.

Schlerenchyma- The water-conducting vessel elements and tracheids in the xylem.

Primary cell wall- a relatively thin and flexible layer first secreted by a young plant cell.
secondary cell wall- a strong and durable matrix often deposited in several laminated layers for plant cell protection and support. 
Lignin- hard material embedded in the cellulose matrix of vascular plant cell walls that functions as an important adaptation for support in terrestrial species. 
Plant growth and development- depend on processes that shape organs and generate specific patterns of specialized cells and tissues within those organs. 
Growth- the irreversible increase in mass that results from cell division and cell expression. 
Development- is the sum of all of the changes that progressively elaborate an organism’s body.
Meristem- embryonic tissues capable of indeterminate growth. 
Apical meristem- located at the tips of roots and in the buds of shoots, supply cells for the plant to grow in length (elongation). 
Lateral meristem- Secondary growth, cylinders of dividing cells extending along the length of roots and shoots.
Primary growth- enables roots to ramify throughout the soil and shoots to increase their exposure to light and carbon dioxide. In herbaceous (nonwoody) plants, only primary growth occurs.
Secondary growth- a progressive thickening of the roots and shoots formed earlier by primary growth.
Primary meristems- the protoderm, procambium, and ground meristem.  Meristems are self-renewing populations of cells that divide and provide cells for plant growth. Apical meristems are located near the tips of roots and shoots and are responsible for primary growth, or growth in length. Woody plants also have lateral meristems (red here) that function in secondary growth, which adds girth to roots and shoots.
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Protoderm- primary tissue systems of the root: dermal.
Procambium- primary tissue systems of the root: vascular.
Ground meristem- primary tissue systems of the root: ground tissues.
Stele- in roots is a central cylinder of vascular tissue where both xylem and phloem develop. 
Lateral root- which arise from the outermost layer of the stele, the pericycle. 
Arrangement of vascular tissues in roots (Fig. 35.15)
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Pericycle- a layer of cells that may become meristematic and begin dividing again. 
Arrangement of vascular tissues in stems (Fig. 35.18)
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Arrangement of tissues in leaf (Fig. 35.19)
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Palisade parenchyma- A leaf tissue composed of columnar cells containing numerous chloroplasts in which the long axis of each cell is perpendicular to the leaf surface.

Spongy parenchyma- loosly packed, irrugularly.
Mesophyll- The ground tissue of a leaf is sandwiched between the upper and lower epidermis in the region.
Secondary growth in dicots- The stems and roots, but not the leaves, increase in girth. 
Vascular cambium- produces secondary xylem (wood) and secondary phloem.
Cork cambium- produces a tough, thick covering for stems and roots that replaces the epidermis.
Bark- more inclusive than periderm, refers to all tissues external to the vascular cambium. Thus, in an outward direction, consists of the secondary phloem, the cork cambium, and cork. Put another way, is phloem plus periderm. 
Periderm- the layers of cork plus the cork cambium. 
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