II. Roots

I. Kinds of Roots


A. Primary - first root to develop from embryo (radicle)

B. Secondary - grow out from primary root - "lateral roots"

II. Types & Adaptations of Roots


A. Taproot - grow deep with small branches (gymnosperms & dicots)

                           - stores food made in the first year of a plants life (parenchyma)



         - in second year, energy & building materials for flowers


B. Fibrous - shallow & highly branched - hold dirt (monocots, grasses)


C. Adventitious - develop from plant parts other than roots 

      - help if plant is injured


D. Arial Roots (Prop roots) - roots that form above ground (support, absorb H2O)


E. Climbing/Air Roots - grow out of vines & cling - give extra support

F. Roots with fungus - fungus takes in food & increases water absorption


G. Bacteria - live in nodules & fix nitrogen for plants (legumes: peas, beans, clover)

III. Growth - roots produce slime to pass objects in their way as they grow

                    - roots always grow down (geotropism)

A. Root Cap - covers root tip - gives protection & aids in water & mineral

                               absorption - protects from harmful minerals - keeps from drying


B. Apical Meristem - near tip - meristematic tissue - where growth occurs


C. Zone of Elongation - region where new cells grow & become longer


D. Zone of Maturation or Differentiation - new cells become more specific

1. Epidermis - protects & absorbs H2O and minerals



2. Root Hairs - increase surface area


*osmosis-process by which water moves from higher concentration into root hairs


*active transport - how minerals get into roots since conc. is already high inside



3. Vascular Cylinder (Stele) - contains vascular tissue (xylem & phloem)


*water constantly moved up because of loss from transpiration in leaves

4. Pericycle - layer of parenchyma cells around stele (inside endodermis) – 
                     divide to form lateral roots & vascular cambium



5. Cortex - parenchyma outside of stele



6. Endodermis – layer of cells between cortex and stele - regulate 
       movement of substances by way of Casperian Strip


7. Vascular Cambium - meristematic, phloem outside, xylem inside - rings of

                                                      xylem accumulate to form wood (secondary growth)



8. Cork Cambium - gives rise to protective cork (secondary growth)

