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 Dairy manure can be an excellent source for soil amendment and a source of nutrients for 

plants. However, dairy manure can contain nutrients such as nitrogen (N) and phosphorus (P) that 

exceed the plant’s nutrient requirements. High levels of P and N from dairy manure can leach into 

groundwater and accumulate in surface water while stimulating weed and algae growth that lead 

to nutrient rich soils.  

“Biochar” is created by treating wastes from 

agricultural and environmental activities including dairy 

manure (Fig. 1). To create biochar, the dairy manure 

undergoes a thermal conversion whereby the manure is 

heated at high temperatures in an oxygen-limited 

environment to form energy and biochar 1. Biochar is a 

product that may be able to manage dairy manure and 

waste products to provide a sustainable alternative method 

for manure management.  

The International Biochar Initiative 

(http://www.biochar-international.org) has highlighted the 

multiple benefits of producing and using biochar, 

including enhancing soil fertility and microbial 

communities for greater crop and agroforestry 

productivity; retaining nutrients and water in soil; maintaining agricultural production with fewer 

fertilizer inputs, recycling wastes and remediating soils; and enhancing water quality by reducing 

leaching and controlling greenhouse gas (GHG) emission in stable soil sinks. This article will 

Figure 1: Biochar developed from a) 

dairy manure and b) alfalfa grass. 

http://www.biochar-international.org/


discuss the potential effects of biochar amended soil on soil quality and plant growth, and the 

objectives of research being performed through Texas A&M AgriLife Research and the Texas 

A&M AgriLife Extension Service. 

Potential Effects of Biochar on Soil Quality and Plant Growth 

Biochar has a high capacity for removing nutrients and contaminants (i.e., pesticide, 

antimicrobials and microbial pathogens) from soil and water 2. The amendment of soil using 

biochar from different waste sources has been promoted as a soil amendment because of the 

positive effects on target plants 3,4.  For example, more soil moisture is retained when biochar is 

present in soils 3. Also, biochar can capture nutrients such as N and P to prevent soil contamination 

and extend plant nutrient availability. In fact, fields receiving biochar previously flushed with dairy 

manure can help to provide up to 43% of ammonium and 65% of phosphate in dairy manure being 

transferred to forage production 2. As a result, nutrients such as N and P and moisture essential for 

plant growth were able to stay in treated fields longer 5. This provides evidence that soils amended 

with different sources of biochar has the potential to improve soil health and plant growth.   

Current research through Texas A&M AgriLife 

A preliminary study conducted by Dr. Eunsung Kan and collaborators 6,7 demonstrated that 

raw biochar and biochar bound with calcium hydroxide-coated biochar from dairy manure were 

successful at removing phosphate from wastewater (Fig. 2). The highest recovery of phosphate in 

wastewater was the use of manure coated with calcium hydroxide-coated biochar (89%) and may 

be due to the reactivity of calcium-hydroxide and phosphate 7. For the current research being done, 

the project objectives are to: 

1. To demonstrate and characterize dairy manure 

biochar that is applied to soil as an alternative 

practice to improve soil quality (i.e., microbial 

populations) and reduce water runoff quality 

in forage fields that received dairy effluent 

and manure. 

2. To demonstrate that biochar amendment can 

be an alternative practice to extend the 

availability of N and P for plant uptake and 

enhance field-runoff water quality through 

field experiments.  

3. Conduct farm-level economic assessments for 

biochar-based conservation within the 

perspective of current dairy manure 

management. 

4. To develop extension programs and outreach 

efforts to increase the knowledge of allied 

industries, producers and advisory groups 

about biochar and assess its perceived value 

on soil and water quality. 

This project will allow the quantitative assessment of the impacts of biochar on soil and 

water quality and of the value of management practices in different soils, climates, and crops. 

Figure 2. Removal of total phosphate in 

water using raw dairy manure biochar (Raw-

BC) and calcium hydroxide-coated dairy 

manure BC (Ca-BC). 
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Ultimately, this may provide recommendations for manure management and provide sustainable 

application of manure. AgriLife Research and AgriLife Extension faculty will provide updates 

about the results of the research through publications, webinars, and extension programs. If you 

have any questions, please feel free to reach out to Dr. Kan (Eunsung.kan@ag.tamu.edu) or Dr. 

Spencer (jennifer.spencer@ag.tamu.edu).      
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