PRIVATE 
Outline – Plant Anatomy
I.
Primary root growth in angiosperms

A.
Dicot



1.
Epidermis - outermost layer - no cuticle - produces hairs



2.
Cortex - middle tissue between epidermis and vascular cylinder – undifferentiated



parenchyma cells - major region of nutrient absorption



3.
Endodermis - encases the vascular cylinder (stele) - seals off stele from cortex




a)
Casparian strip - waxy thickening in cell walls of endodermal cells





contains suberin and waxes - keeps water in



4.
Stele




a)
Everything inside endodermis




b)
Xylem occurs in radiating arms in center (diarch, triarch, etc.)




c)
Phloem occurs between xylem arms




d)
Pericycle forms a layer of parenchyma cells just to the inside of the




endodermis

B.
Monocot - similar to dicot root, but with pith in center of the stele



1.
Monocot stele is different because it doesn't really have "arms" and because its



vascular tissue is in a polyarch arrangement

II.
Secondary root growth in angiosperms - laid down similarly to that of shoots


A.
Vascular:  Secondary xylem to the inside; secondary phloem to the outside


B.
Cork:  Phellem to the outside and phelloderm to the inside (root bark consists of phellem


and phelloderm)

III.
Primary stem growth in angiosperms

A.
Dicot


1.
Dermal tissue




a)
Epidermis - covered by a cuticle




b)
Can have chloroplasts (esp. guard cells of stomatal apparatus)



2.
Ground tissue




a)
All around procambial strands 




b)
Two parts





1)
Cortex - outer part between procambial strands & epidermis





2)
Pith - inside region



3.
Vascular bundles




a)
Originate as ring of "residual mer." that differentiates - xylem & phloem




b)
Bundles become separated by regions of parenchyma (pith rays)




c)
Bundles are arranged in a ring-like structure


B.
Differences between dicots and monocots


1.
Arrangement of vascular bundles is scattered



2.
Pith and cortex cannot be defined



3.
Very few species undergo secondary growth




a)
Most grasses lack a vascular cambium

IV.
Additional primary stem growth of vascular tissue in angiosperms

A.
Phloem - conduction of organic stuff (sugars)



1.
Protophloem - permits conduction of organics during rapid growth - later crushed



2.
Metaphloem - matures and functions after rapid growth


B.
Xylem - conduction of water and mineral nutrients



1.
Protoxylem - permits conduction of solubles during rapid growth - later gets torn apart to form a lacuna (monocots) or obliterated (dicots)

 

2.
Metaxylem - matures and functions after rapid growth

V.
Secondary stem growth in angiosperms


A.
Requirements for secondary growth



1.
Secondary thickening meristems: found mostly in dicots - some monocots




a)
Vascular cambium (like procambium) - between primary xylem & phloem





1)
Fascicular cambium - forms from within vascular bundles





2)
Interfascicular cambium - origin. fr. parenchyma between bundles




b)
Cork cambium - forms from cells of cork cambium





1)
Cork (phellem) to the outside; phelloderm (parenchyma) to the inside
VI.
Leaf development and structure in angiosperms

A.
Leaf development



1.
Leaf primordia initiated in region of apical meristem



2.
Primary meristematic tissue:  protoderm (epidermis), ground meristem (leaf mesophyll), and procambium (vascular tissue)


B.
Leaf structure



1.
Epidermis




a)
Usually no chloroplasts in epidermal cells - except in guard cells




b)
Extra-thick wall on outside (atmospheric) surface of epidermal cells




c)
Cutin & waxes form cuticle - usually thicker on upper epidermis




d)
Stomata (stomates)





1)
"Holes" in epidermis to allow exchange of gases





2)
Bordered by guard cells which control stomatal opening





3)
Commonly found only on lower epidermis in dicots - both surfaces in monocots



2.
Mesophyll




a)
All internal leaf tissue (except some vascular tissue)




b)
In dicots, usually organized into 2 layers





1)
Palisade parenchyma - upper layer






a))
Elongated cells, perpendicular to leaf surface






b))
Numerous, large chloroplasts






c))
Principle photosynthetic tissue of leaf





2)
Spongy parenchyma






a))
Irregularly shaped cells with conspicuous air spaces






b))
Fewer chloroplasts than palisade layer






c))
Air spaces important in diffusion of gases




c)
Most monocots & gymnosperms - not 2 layers - mesophyll similar to spongy parenchyma



3.
Vascular bundles




a)
Transport materials to & from leaf




b)
Larger bundles visible as leaf veins




c)
Xylem found on top, phloem found on bottom of vascular bundles




d)
Runs throughout mesophyll





1)
Most mesophyll within 1-2 cells of vascular bundle





2)
Found mostly within the spongy layer in dicots




e)
Bundle sheath





1)
Tight sheath of cells surrounding the vascular bundles





2)
Controls movement of materials to & from vascular tissue
