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 A key goal of sustainable agricultural systems is to maintain crop growth while mitigating 

environmentally deleterious losses of mobile nutrients like nitrogen (N). Biochar has been 

proposed as a way to retain N in agricultural systems, while storing carbon (C) and potentially 

providing other agricultural benefits. Additionally, biochar has been shown to increase biological 

N fixation in legumes, but this has only been shown for high biochar application rates (≥10 

ton/ha) and in a limited number of field studies. Previous work from this lab shows low rate, in-

row, biochar applications could increase yield in a semi-arid maize system. To test the influence 

of biochar on alfalfa growth, N fixation, and soil N dynamics, we applied low application rates 

(112kg/ha) of two types of biochar in small plots in an established, commercial, alfalfa 

(Medicago sativa) field on the eastern plains of Colorado. We measured alfalfa biomass, soil 

mineral N, N concentration and isotopic values of alfalfa and dandelions (Taraxacum officinale, 

as a reference plant), denitrification (nirK and nosZ) gene abundance, and enzymatic activity 

throughout the 2018 growing season. Overall, the low application rates we tested indicated 

minimal effects of biochar on N cycling and plant growth. However, significant seasonal patterns 

in N cycling and correlations between alfalfa δ¹⁵N and measures of soil N availability indicate 

differing controls of plant δ¹⁵N over time that may be due to changes in N fixation, source, or 

acquisition depth. Greater understanding of growing season N dynamics and their controls may 

inform plant N acquisition and thus management strategies to increase N retention.  

 

 

 

 


