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Objectives 

1. Understand what the soil food web is 

and why it is important

2. Explain the connection between soil, 

plant, and human health

3. Explain how an RD/RDN would utilize 

this information in their work as a 

nutrition expert



What does soil consist of?

• Mineral solids

• Water

• Air

• Organic matter



Food Web



Soil and Plant Health

• Decompose organic matter

• Cycle nutrients to plants

• Enhance soil structure

• Control populations of soil organisms 

including crop pests



Soil, Plant, and Human Health

• Chemical fertilizers, fungicides, herbicides, 

pesticides, and heavy tillage can destroy soil 

microorganisms, important for plant health

• Digest nutrients and protect plants against pathogens 

and other threats

• Symbiotic association with fungi to colonize roots into 

mycorrhizae 

• Mycorrhizae channel nutrients and water back to the 

plant cells



Fungi Test

• A field test at the University of North 
Dakota showed that commercial 
mycorrhizal fungi added to the soybean 
root increased soybean yields from 5 to 
15 percent

• Reduced need for chemical fertilizers 
and irrigation

• Fewer toxins and pollutants



Soil, Plant, and Human Health

• Organic farming practices sustains 
healthy soil

– Compost

– Humus

– Cover crops, mulches, conservation tillage, 
contour plowing, strip cropping



Farming Practices can alter Food 

Webs 
• Crop selections

• Tillage practices

• Residue management

• Pesticide use

• Irrigation 

• Food web complexity is a factor of both the 
number of species and the number of different 
kinds of species in the soil



Figure 3. The increased soil stratification and size and activity of soil organism populations 

under conservation tillage compared to conventional tillage lead to increased nutrient retention. 

Figure credit: Ed Zaborski, University of Illinois. Adapted from House and Parmelee (1985).



Effect of cadmium (Cd) accumulation on mineral 

nutrient levels in vegetable crops: potential 

implications for human health

• Root (carrot) and leaf (lettuce) vegetables 
were exposed to incremental soil Cd 
concentrations for 10 weeks 

• Mining, energy and fuel use, sewage sludge 
disposal, and the application of both organic 
and inorganic fertilizers may contaminate 
soils with Cd

• Long-term exposure to Cd may cause
– osteoporosis and osteomalacia, growth 

retardation



RD/RDN’s Role in Soil, Plant, 

and Human Health
• RD’s can educate their clients on the 

importance of supporting organic 

farming practices to preserve our soil 

that feeds our plants and us 

• RD’s can support sustainable 

agriculture and food security based on 

restored soil health



Farm to Fork: RDN contributions

Chris Vogliano, Alison Steiber, and Katie Brown. Linking Agriculture, Nutrition, and 
Health: The Role of the Registered Dietitian Nutritionist. Academy of Nutrition and 
Dietetics. October 2015 Volume 115 Number 10. 
http://dx.doi.org/10.1016/j.jand.2015.06.009 
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