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Roots: The Hidden Half

Crop growth and Development and Environment

The Roots, the Hidden Half

 Temporal trends in root growth and 
development

 Effects of environmental factors on root growth 
and development.
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Environment - Crop Growth
Root Growth and Development
Effect of Soil Temperature on Root Growth

Pinus seedlings
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Environment - Crop Growth
Root Growth and Development

Soil compaction and root 
growth, development and 
distribution 

11 week-old oat plants

Compacted soil Tilled soil

Wilted Maize in Flooded 
Field:

Deficient aeration of soil root not 
only reduces root growth but also 
reduces the absorption of water 
and minerals.

The decrease in water absorption 
is caused chiefly by an increase in 
the resistance to radial movement 
into roots, but a decrease in the 
osmotic driving force (probably 
resulted a decreased uptake of 
salt).  

There are wide differences among 
species of plants with respect to 
the effects of flooding on water 
absorption.

Environment - Crop Growth
Root Growth and Development

Water and Root and 
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Soybean, 18 days old
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Environment - Crop Growth
Root Growth and Developmental – Mass Partitioning - Cotton
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Environment - Crop Root Growth and Development
Concluding Remarks

• Progress has been made in recent years in 
understanding crop root growth and developmental 
responses to environmental stresses.

• However, quantitative relationships between root 
growth and developmental responses and  
environmental stresses are still inadequate. 

• New techniques are needed to quantify the 
responses.

• Models systems may be useful to test hypothesis 
and validate certain assumptions.  

New Systems are Coming, 
but Challenges are  also Present  

• Root images – WinRHIZO dual 
Scan optical scanner (Regent 
Instruments Inc., Quebec, 
Canada)

• Images were analyzed using 
WinRHIZO Pro Software:

 Cumulative root length
 Root surface area
 Average root diameter
 Root length per volume 
 Root volume
 Root numbers
 Roots with laterals
 Root tips
 Root forks 
 Root crossings
• Simulation models for root 

systems

18-day old corn 
at 3 Temp.

Crop Science, 2015
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