Roots – Part 2
Root Forms


Suberized (permanent roots) - Dead bark outer tissue - HOLD THE TREE UP!!



Unsuberized (<1mm diameter, white) Live 1-3 months, then die or suberization occurs



Are only 1-5% of root biomass, BUT, are 90% of root surface area and absorb water & 

nutrients 100 times faster!  DO ALL THE WORK!!

Soil Distribution of Roots – Vertical


Most in upper 30 cm because of: better aeration, higher concentration of minerals, and they are well-watered by summer rains.  Roots are rarely found below 2 m except in deep soils.  New seedlings grow root vertically for the first 3-5 years, then out horizontally.

Mycorrhizae are fungi that develop a symbiotic relationship with roots (beneficial to both: the tree gets increased surface area for mineral (phosphate) and water uptake and possibly some protection from disease, while the fungus gets organic nutrients from plant).  There are 5000 species of fungus involved.  The vast majority of plants have them, but some species do not (few found in N.A., many are tropical)

Root tips


Located on the root tip is a mass of living cells called the root cap, composed of mucigel (gelatinous material), which aids in pushing roots through soil and keeps root tip in contact with soil as it shrinks (often in afternoon due to water stress)

Root Morphology

[image: image1.png]




cortex = several layers of relatively large, thin-walled living cells with intercellular 

air spaces forming interconnected air channels that seem essential for 

internal aeration

Root Hairs are just 1 cell wide, last from hours to a few weeks, continually formed just behind the root tip (growing point), increase surface area for absorption of water & mineral nutrients, provide attachments for soil-borne microbes, and increase adhesion between roots & surroundings.  They are very sensitive to desiccation (drying out).  Most of them are produced in the spring (95%) and are seasonal in nature.

Root Growth


Roots can grow 1cm/day, but this is temperature controlled:

0.36 mm/day at 5(C



3.4 mm/day at 20(C


Water & nutrients also have an impact.  On infertile sites, more sugars go to the roots.  ON fertile sites, fewer roots are developed.  Total root production can be 50-70% of Net Primary Productivity!
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Seasonal Root Turnover

Growth:
Begins at snowmelt 




Declines at budburst




Restricted by water stress

Root death is a major part of nutrient & carbon cycling – returns both to the soil for future plant & microbial growth.
Root:Shoot Ratio


A larger Root:Shoot ratio is important for survival on a dry site (more roots = more potential water) and has implications for competition for carbon (food).

Root Grafting is a process by which the roots of two trees actually graft together, allowing communication between the trees.  It is relatively common in woody plants – most frequent in pure stands of pines, spruces, other conifers.  The connection of phloem & xylem allows food, water, growth substances & pathogens to be transported between trees.  It can help girdled trees remain alive because, while water transport is unaffected by girdling, the food supply to the roots is cut off.  Root grafting allows those roots affect by girdling to be supplied through root connections with intact trees.  

