Chapter 35:  Plant Structure, Growth, and Development

Chapter Reading Guide
The Plant Body

1.
Describe and compare the three basic organs of vascular plants. Explain how these basic organs are interdependent.

2.
List the basic functions of roots. Describe and compare the structures and functions of fibrous roots, taproots, root hairs, and adventitious roots.

 3.
Describe the basic structure of plant stems.

 4.
Explain the phenomenon of apical dominance.

 5.
Describe the structures and functions of four types of modified shoots.

 6.
Describe and distinguish between the leaves of monocots and those of eudicots.

 7.
Describe the three tissue systems that make up plant organs.

 8.
Describe and distinguish between the three basic cell types of plant tissues. For each tissue, describe one characteristic structural feature and explain its functional significance.

9.
Explain the functional relationship between a sieve-tube member and its companion cell.

The Process of Plant Growth and Development

10.
Distinguish between determinate and indeterminate growth. Give an example of each ype of growth.

11.
Distinguish among annual, biennial, and perennial plants.

12.
Explain this statement: “In contrast to most animals, which have a stage of embryonic growth, plants have regions of embryonic growth.”

13.
Distinguish between the primary and secondary plant body.

14.
Describe in detail the primary growth of the tissues of roots and shoots.

15.
Describe in detail the secondary growth of the tissues of roots and shoots.

16.
Name the cells that make up the tissue known as wood. Name the tissues that comprise the bark.

Mechanisms of Plant Growth and Development

17.
Explain why Arabidopsis is an excellent model for the study of plant development.

18.
Explain what each of these Arabidopsis mutants has taught us about plant development:

a.
fass mutant

b.
gnom mutant

c.
KNOTTED-1 mutant

d.
GLABRA-2 mutant

19.
Define and distinguish between morphogenesis, differentiation, and growth.
20.
Explain why (a) the plane and symmetry of cell division, (b) the orientation of cell expansion, and (c) cortical microtubules are important determinants of plant growth and development.

21.
Explain how pattern formation may be determined in plants.

22.
Give an example to demonstrate how a cell’s location influences its developmental fate.

23.
Explain how a vegetative shoot tip changes into a floral meristem.

24.
Describe how three classes of organ identity genes interact to produce the spatial pattern of floral organs in Arabidopsis.

Key Terms

ABC model

adventitious

annual

apical dominance

apical meristem

asymmetrical cell division

axillary bud

bark

biennial

blade

bundle sheath

collenchyma cell

companion cell

cork cambium

cortex

cuticle

derivatives

dermal tissue system

determinate growth

endodermis

epidermis

fiber

fibrous root system

fusiform initials

ground tissue system

guard cells

heartwood

herbaceous

indeterminate growth

initials

internode

lateral meristem

lateral root

leaf

leaf primordia

leaf trace

lenticels

meristem

meristem identity gene

mesophyll

morphogenesis

morphology

node

organ

organ identity gene

palisade mesophyll

parenchyma cell

pattern formation

perennial

pericycle

periderm

petiole

phase change

phloem

pith

plasticity

polarity

positional information

preprophase band

primary growth

primary plant body

protoplast

ray initials

root

root cap

root hair

root system

sapwood

sclereid

sclerenchyma cell

secondary growth

secondary plant body

shoot system

sieve plate

sieve-tube member

spongy mesophyll

stele

stem

stoma

systems biology

taproot system

terminal bud

tissue

tissue system

tracheid

vascular bundle

vascular cambium

vascular cylinder

vascular tissue system

vein

vessel element

vessels

xylem

zone of cell division

zone of elongation

zone of maturation

Word Roots

a-  not, without;

 -symmetr symmetrical (asymmetric cell division: cell division in which one daughter cell receives more cytoplasm than the other during mitosis)

apic- the tip;

meristo- divided (apical meristems: embryonic plant tissue on the tips of roots and in the buds of shoots that supplies cells for the plant to grow)

bienn- every 2 years (biennial: a plant that requires two years to complete its life cycle)

coll- glue; 

-enchyma an infusion (collenchyma cell: a flexible plant cell type that occurs in strands or cylinders that support young parts of the plant without restraining growth)

endo- inner;

 derm- skin (endodermis: the innermost layer of the cortex in plants roots)

epi- over (epidermis: the dermal tissue system in plants; the outer covering of animals)

fusi- a spindle (fusiform initials: the cambrium cells within the vascular bundles; the name refers to the tapered ends of these elongated cells)

inter- between (internode: the segment of a plant stem between the points where leaves are attached)

meso- middle;

 -phyll a leaf (mesophyll: the ground tissue of a leaf, sandwiched between the upper and lower epidermis and specialized for photosynthesis)

morpho- form; 

-genesis origin (morphogenesis: the development of body shape and organization during ontogeny)

perenni- through the year (perennial: a plant that lives for many years)

peri- around;

 -cycle a circle (pericycle: a layer of cells just inside the endodermis of a root that may become meristematic and begin dividing again)

phloe- the bark of a tree (phloem: the portion of the vascular system in plants consisting of living cells arranged into elongated tubes that transport sugar and other organic nutrients throughout the plant)

pro- before (procambium: a primary meristem of roots and shoots that forms the vascular tissue)

proto- first; 

-plast  formed, molded (protoplast: the contents of a plant cell exclusive of the cell wall)

quiesc-  quiet, resting (quiescent center: a region located within the zone of cell division in plant roots, containing meristematic cells that divide very slowly)

sclero- hard (sclereid: a short, irregular sclerenchyma cell that occurs in nutshells and seed coats and is scattered through the parenchyma of some plants)

trachei- the windpipe (tracheids: a water-conducting and supportive element of xylem composed of long, thin cells with tapered ends and walls hardened with lignin)

trans- across (transpiration: the evaporative loss of water from a plant)

vascula- a little vessel (vascular tissue: plant tissue consisting of cells joined into tubes that transport water and nutrients throughout the plant body)

xyl-  wood (xylem: the tube-shaped, nonliving portion of the vascular system in plants that carries water and minerals from the roots to the rest of the plant)

