Jim Bidlack - BIO 1304

GENERAL BOTANY Lecture19- Roots

Root development and structure

A. Root cap - protectsthetip of theroot
B. Apical meristem - givesriseto meristematic tissue
1. Quiescent center - frequency of mitosesislow
2. Proximal meristem
a) Protoderm - produces epider mis
b) Ground meristem - produces ground tissue (cortex and endoder mis)
C) Procambium - produces vascular tissue (vascular cylinder referred to asthe
stele)
C. Developmental zones of ther oot
1. Zoneof cell division (meristematic zone) - tip of root
a) Apical meristem & primary meristematic tissues
2. Zoneof cell elongation (above division zone)
a) Cellsgrow in length & diameter - littledivision or differentiation
3. Zoneof cdl differentiation (uppermost - kinda whereroot hairsarevisible)
a) Secondary wall formation
b) Formation of root hairsand endoder mis
D. Primary root cross-section
1. Dicot
a) Epidermis- outermost layer - no cuticle- produces hairs
b) Cortex - middletissue between epider misand vascular cylinder -
undifferentiated parenchyma cells- major region of nutrient absorption
C) Endoder mis - encasesthevascular cylinder (stele) - seals off stele from cortex
1) Casparian strip - waxy thickeningin cell walls of endoder mal cells-
contains suberin and waxes - keepswater in
d Stele
1) Everything insde endoder mis
2) Xylem occursin radiating armsin center (diarch, triarch, etc.)
3) Phloem occur s between xylem arms
4) Pericycleformsalayer of parenchymacellsjust to theinside of the
endodermis
2. Monocot - smilar todicot root, but with pith in center of the stele
a) Monocot steleisdifferent becauseit doesn't really have™ arms' and becauseits
vascular tissueisin a polyarch arrangement
E Secondary tissue of roots - laid down similarly to that of shoots
1. Vascular: Secondary xylem to theinside; secondary phloem to the outside
2. Cork: Phellemtotheoutsideand phelloderm to theinside (root bark consists of phellem
and phelloderm)
Root function
A. Anchorage - holds plantsin place
B. Storage - reservoir of carbohydrates and other organics
C. Conduction - passageway for nutrients
D. Absorption - take up water and nutrients



