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Chapter 05.01. Introduction - 01 
–  Minerals are nonorganic nutrients required for the 

growth of all organisms 
–  Minerals for the terestrial biosphere enter the 

biosphere mainly though the root system of plants 
accompanying the water taken up from the soil profile 

–  Mineral nutrients absorbed by the root system are 
tranported throughout the plant to provide the nutrient 
needs of all tissues. 

–  Mineral nutrition is the study of how plants acquire and 
use mineral nutrients. 

–  Fertilizers applied to agricultural crops is an important 
aspect of the food production chain. 

–  Nutrient cycling in an ecosystem is critical to 
understanding the funciton of ecosystems 



Chapter 05.02. Essential Nutrients, Deficiencies, 
and Plant Disorders - 02 

•  An essential elements 
are intrinsic 
components of 
structure or 
metabolism of a plant 
whose absence 
causes severe 
abnormalities of 
growth, development 
or reproduction. 
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Chapter 05.02. Essential Nutrients, 
Deficiencies, and Plant Disorders - 06 

02.01.  Special techniques are used in nutritional 
studies  

•  To study nutrient problems in plants hydroponic and 
aeroponic techniques have been developed because 
the soil medium complicates the plant studies. 
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02.02.  Nutrient solutions can sustain rapid plant growth  
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Chapter 05.02. Essential Nutrients, 
Deficiencies, and Plant Disorders - 11 

02.03.  Mineral deficiencies disrupt plant metabolism 
and function 

–  Typical symptoms for mineral deficiencies are given 
on pg 79-82 of your text.  

02.04.  Analysis of plant tissues reveals mineral 
deficiencies  

 



Chapter 05.03. Treating Nutritional Deficiencies - 12 

•  03.01.  Crop yields can be improved by 
addition of fertilizers  

–  Availability of all nutrients at the  
–  adequate level is a necessity for  
–  sustaining optimal crop yields.   

–  Most fertilizers are characterized  
–  by a 3 number tag that reflects the  
–  mole % of nitrogen, the mole % of  
–  phosphate, and the mole % of  
–  potassium.  

–  Soil pH can play a critical role in  
–  the availability of nutrients.   

–  Soil pH can be adjusted by the  
–  addition of lime to low pH soils or  
sulfur to high pH solis. 
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03.02.  Some mineral nutrients can be absorbed 
by leaves  

–  Foliar application of fertilizers has been 
demonstrated effective. 

–  Coating leaves with nutrients, particularly nitrogen 
can get nitrogen to the leave where it is needed 
more rapidly 

–  The vagaries of plant water relations that affect 
nutrient flow can be largely avoided by foliar 
application. 
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04.01a.  Negatively charged soil particles affect the 

adsorption of mineral nutrients  
–  Soil particles can be orgnaic or inorganic 
–  Inorganic soil partilces are characterized by size 

•  Gravel is larger than 2 mm 
•  coarse sand is 0.2 - 2 mm 
•  fine sand is 0.02 – 0.2 mm 
•  silt is 0.002 – 0.02 mm 
•  Clay is < 0.002 mm 

–  Additionally there are different types of clays 
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04.01b.  Negatively charged soil particles affect the 

adsorption of mineral nutrients  
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04.02.  Soil pH affects nutrient availability, soil 

microbes, and root growth  
–  Soil pH affects nutrient availability (see table 5.4) 
–  Organic matter content and rainfall tend to affect 

soil pH 
–  Older weatered soils have lower pH’s 
–  Typical of tropical soils 

04.03.  Excess minerals in the soil limit plant 
growth  

–  Mineral salt accumulation, particular sodium ion 
accumulation leads to soil salinization 

–  In arid regions, salt accumulation can be significant 
–  Leaching through the root zone 
–  Halophytes survive or thrive in saline soil conditions  
–  Glycophytes tend to be more salt sensitivie 
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04.04.  Plants develop extensive root systems  
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04.05.  Root systems differ in form but are based 

on common structures  
–  Cell division takes place in 

the root meristem, and takes 
place 2 dimentions to give  
dimension to the root. 

–  The Casperian strip 
separates the cortex from  
the steele. 

–  Xylem and Phloem are  
separated inside the steele. 
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04.06.  Different areas of the root absorb different 

mineral ions  
–  Depending on the crop different ions are taken up by 

different parts of the root, but this differs for different 
crops. 

–  In the rhizosphere,  
minerals must move  
to the root surface  
by diffusion. 

–  The soil volume  
immediately adjacent  
to the root becomes  
depleted of nutrients  
and is rererred to as  
the depletion zone.  
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04.07.  Mycorrhizal fungi facilitate nutrient uptake 

by roots  
04.08.  Nutrients move from the mycorrhizal fungi 

to the root cells  
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Supplemental topics and study questions 
Can be found at: 

http://4e.plantphys.net/chapter.php?ch=5 


