Jim Bidlack - BIO 5354/4354
PLANT ANATOMY Lecture 17- Root Structure

Root structure- most information comes from the primary roots of seedlings

A. Root cross section (from outsidein) FOCUS=DICOT
1. Epidermis- produces specialized " trichomes" called root hairs
2. Cortex (exoder mis, mid cortex, & endoder mis)
a) Exodermis- the outer layer of the cortex of someroots (atype of hypodermis
that may be suberized or lignified)
b) Mid cortex - ground tissue
C) Endoder mis - just outside the pericycle (has Casparian strip)
3. Stele (pericycle, vascular parenchyma, phloem, & xylem)
a) Pericycle- areaof cdlsjust outside the phloem and xylem
b) Vascular parenchyma - area between xylem and phloem
C) Phloem - protophloem & metaphloem (impossible to distinguish)
d) Xylem - protoxylem (outside) & metaxylem (inside)
B. MONOCOTSdiffer in having a pith and a polyar ch arrangement of vascular tissue
1. Very little phloem and a whole of of xylem isa characteristic of rootsin monocots
Architecture of primary vascular tissue
A. Diarch, triarch, tetrarch, pentar ch = dicots, gymnosperms, & most LVPs
B. Polyarch = most monocots
Epidermis, exodermis, endoder mis, & pericycle
A. Epidermis
1. Velamen - refersto a multiple epider mis (especially in orchids & aereal roots)
a) Dead epidermal cellsact asa spongefor soaking up water
B. Exodermis
1. Hasaddlicate Casparian strip
2. Secondary walls can form over the Casparian strip (thickening to the outside)
C. Endodermis- theinnermost layer of the cortex
1. Containsthe Casparian strip (band) - lookslikeared ribbon
a) It formsto prevent passage of materials between cells and for ces movement
through the symplast (in through living cells)
b) Thegtrip ismade of a hydrophobic material sothat water cannot per colate

through the endoder mis
2. The endoder mis (with the strip) regulateswhat goesin and out of the cell
3. Water lossisalso prevented by the endoder mis
4 Secondary walls can form over the Casparian strip (thickening totheinside)
D. Pericycle
1 Can be multiseriate (morethan onelayer of cells) - especially monocots
2 In dicots, the pericycle contributesto the meristem for secondary growth

Vascular tissue (xylem & phloem)

A. Development is centripetal (toward the center) NOTE: shoots are centrifugal
B. Bundles areexarch (protoxylem exterior & metaxylem interior) NOTE: shootsareendarch
C. Secondary tissuesarelaid down centrifugally in rootsand shoots
Other specializations of theroot
A. Mycorrhizae (" fungusroots') - normal structure of roots) - 95% of all roots havethese
1. Ectomycorrhizae: envelopsroot - in root but not in cells- formsaHartig net of hyphae
that goes between cortical cells
2. Endomycorrhizae: IN cellsand dies (Young- fungusbenefits Old - plant benefits)
B. Nodules
1. Rhizobium - infection thread goesto root through cortex and proliferates vascular tissue
- usesroot nutrientsand, in exchange, providesnitrogen
C. Par asites
1. Hemiparasites - nutrientsfrom theroot (variably dependent on plant) - lousewort
2. Holoparasites - grow on a host (totally dependent on plant) - mistletoe & dodder

3. Saprophytes - dependent on fungi (variably dependent on fungus) - Indi an pipe



