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Topics to be Covered 

ÅWhat can plants provide? 

ÅWhat are the micronutrient problems? 

ÅStaple crops: Existing nutrient levels 

ÅPrecision nutrition: How to target crop 

improvements 

ÅMethods of crop nutrient enhancement 

ÅFuture possibilities and challenges 



Plants as Sources of Nutrients/Bioactives 

ÅEstablished Nutrients 

ÅProtein 

ÅEnergy (Starch, Oil) 

ÅFiber 

ÅVitamins 

ÅMinerals  

ÅHealth-Promoting 
Phytochemicals 



Human Essential Minerals in Plants 

Macronutrient minerals:  

   K, Ca, P, Mg, Cl, Na 

   N, S (acquired via protein)  
 

Micronutrient minerals:  

   Fe, Zn, Mn, Cu, Mo, F, I, Se, Cr 
 

Beneficial (?) minerals: 

   B, Ni, Si, V 

Fortunately for 

humans, plants can 

accumulate a range of 

minerals ï even those 

that are not required 

by most plants 

(established plant-

essential elements 

shown in RED) 



Vitamins in Plants 

Yes: 

  Vitamins C, E, K, B6 

  Vitamin A (as Pro-Vitamin A carotenoids) 

  Thiamin, Riboflavin, Niacin, Folate, Pantothenic 

Acid, Biotin, Choline  
 

No: 

  Vitamin B12 
 

Maybe: 

  Vitamin D 



Plants as Sources of Nutrients/Bioactives 

ÅEstablished Nutrients 

ÅProtein 

ÅEnergy (Starch, Oil) 

ÅFiber 

ÅVitamins 

ÅMinerals  

ÅHealth-Promoting 
Phytochemicals 

However, even with all these nutrients in our plant-based 

food supply, human micronutrient deficiencies exist. 



Incidence of Micronutrient Deficiencies 

Although not all anemia is 

related to iron, iron deficiency 

is a major contributor 

Vitamin A deficiency is of 

concern throughout much of 

the developing world 

Preschool-age children: incidence of low serum retinol (<0.70 µmol/L) 


