PLANT BIOLOGY

22. Cells, Tissues and Meristems
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a. Plant of the Week
Scientific Name: Tilia platyphylla Scop.

Common

Name:  Basswood or linden

Family: Tiliaceae
  


Class:    Eudicotyledonae            



Phylum: Anthophyta
        
 


Kingdom:
Plantae


b. Botanist of the Week

Name: Katherine Esau

Dates:  1898 - 1997

Country of origin:  Ukraine

Contribution to Plant Science:

Esau modernized the fields of plant anatomy and morphology. She set the stage for many advances in plant physiology and molecular biology.  In 1957, she became the sixth woman elected to the National Academy of Sciences. In 1989, she was awarded the National Medal of Science by the first President Bush. Her text book is a classic.

c. Development
· Growth:  irreversible increase in size

· Morphogenesis:  development of body shape, organization

· Differentiation:  cells become different from one another

d. Growth
· irreversible increase in size 

· cell division ( increase number of cells

· cell expansion ( increase size of cells

· most plants are indeterminate (grow throughout lifetime)

· contrast with animals and some plant organs (leaves, flowers, fruits)

e. How long does a plant live?
· Annual – completes life cycle (germination of seed ( production of seed) in 1 year (growing season)

· Biennial – completes life cycle in 2 years

· Perennial – long-lived 

· time to complete life cycle varies with species

· indeterminate growth

f. Morphogenesis
· development of body shape (form)

· cells and tissues become organized and positioned in different parts of the body

g. Differentiation
· cells become different from one another

· cells & tissues become specialized for their particular function within the plant body

· controlled by expression of different genes

h. Review
· Plants have 3 main organs:  roots, stems, leaves

· Organ = functional unit or structure, comprised of tissues

· Tissue = functional or structural unit comprised of similar cells

i. Meristems
· perpetually embryonic tissues

· regions of continually dividing cells 

· some cells remain meristematic

· some cells differentiate into new tissues (eventually ( roots, stems, leaves) 

· Two Types of Meristems:
· Lateral meristems ( secondary growth

· vascular cambium

· cork cambium

· thickening, girth

· occurs in older parts of plant 

· give rise to secondary tissues 

· primarily in woody plants
· Apical meristems ( primary growth

· elongation from root tips, shoot tips

· occurs in youngest parts of plant throughout the plant’s lifetime

· gives rise to primary tissues
j. primary meristerms of apical meristerms

· Protoderm, Dermal Tissue System, 2 tissue types:
· Epidermis, outermost layer of cells throughout plant body.

· Structure:

· Compact arrangement.

· Cuticle (wax, cutin).

· Function:

· Mechanical protection.

· Waterproofing.
· Specialized Epidermal Cells:
· Trichomes

· Defense, mechanical and chemical.
· increase surface area 

· increase reflectance (reduce temp, water loss

· absorption of water, minerals

· Guard cells

· photosynthetic

· regulate stomates

· Ground Meristem, Ground Tissue System



· Procambium, Vascular Tissue System


· Periderm, ground tissue system, only in plants with secondary growth). Replaces epidermis in plants with secondary growth. Consists of cork cambium (lateral meristem) and its derivatives (cork cells and “phelloderm”)

3 Tissue types:

· Parenchyma, highly variable both structurally and functionally.
· Structure:

· Cortex and pith of later

· Flesh of fruits.

· Mesophyll of leaves.

· Functions:

· Variable (more later).

· Storage.

· Storage, photosynthesis.

· Collenchyma:
· Structure:

· thickened, but pliable, cell walls




· cells arranged as strands or cylinders beneath epidermis

· Function:

· flexible support (petioles, green stems)

· Sclerenchyma:
· Structure:





· thick, hardened cell walls (lignin)

· dead at maturity 

· Function:

· rigid support

· defense

· 2 Types Sclerenchyma Cells:
· Fibers

· elongate, occur in groups as strands or bundles

· Sclereids

· shorter, occur individually or in groups

· Procambium, Vascular Tissue System, In plants with secondary growth, is later derived from vascular cambium.
2 Tissue Types:

· Xylem.
· Function:

· conduction of water, minerals

· support (wood)
· structure:

· elongate

· pitted cell walls 

· dead at maturity (lack protoplasts)
· two types of xylem:

· Tracheids – long, slender

· Arranged side-by-side (water flows through pits)

· All vascular plants

· Vessel Elements – shorter, broader

· Arranged end-to-end

· Perforated ends (water flows uninterrupted)

· Angiosperms only
· Phloem.
· Function:

· conduction of sugars

· Structure:



· “sieve areas” = regions of pores (connect protoplasts of adjacent cells)

· live at maturity, but lose many organelles, including the nucleus

· remaining protoplasm distributed 
· Two types of phloem:

· Sieve Cells - gymnosperms

· Sieve-tube Elements – angiosperms

· paired with “companion cells”
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