Microbial Enzyme response to Biochar as a Soil Amendment for Corn (Zea mays L.)
and Wheat (Triticum aestivum L.)

UNIVERSITY OF MINNESOTA
Driven to Discover*

Emily E. Evans — University of Minnesota, Southwest Research and Outreach Center, Lamberton; Dr. Paulo H. Pagliari — University of Minnesota, Southwest Research and
Outreach Center, Lamberton, MN; Dr. Jeffrey S. Strock — University of Minnesota, Southwest Research and Outreach Center, Lamberton, MN

INTRODUCTION

Biochar, produced through pyrolysis and gasification, can produce oil and gas by-

RESULTS

products that can be used as fuel, providing clean, renewable energy. When used as a soil Sulfatase Activity
amendment, these by-products have been reported to improve crop vyield, increase
availability of plant nutrients, increase soil moisture retention, reduce greenhouse gas | | | . | e Sulfatase activity was con- | | | | . |

emission, and sequester carbon. A greenhouse experiment was conducted at the University
of Minnesota, Southwest Research and Outreach Center near Lamberton to evaluate soil
chemical and biological properties and crop responses to by-product amendments. This
poster reports the results related to the biological responses to different biochar material and

application rates.
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sistently highest in the Barnes
loam and lowest in the Canisteo
loamy sand regardless of
source, rate or time.

* As application rates increased,
sulfatase activity in all soil types
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MATERIALS AND METHOD

By-product amendments:
Ash — combustion by-product
C/S - gasification by-product

Experiment set up:
Plants were grown in 2.1 L pots for 56
days along with a fallow treatment. The

Figure 1a. P-nitrophenol produced in response to sulfatase activity at various biochar rates among the

three soil types.

Figure 1b. P-nitrophenol produced in response to sulfatase activity among the three soil types as a
function of time.
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Corn (Zea mays L.) thinned to 2 plants/pot
Wheat (Triticum aestivum L.) thinned to 6
plants/pot

Table 1. — Chemical properties of turkey manure ash (TMA),
switchgrass ash (SWA), and wood/corn cob ash (WCCA).

enzyme: sulfatase, glycosidase, and acid

phosphomonoesterase.
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Figure 2a. P-nitrophenol produced in response to phosphatase activity at various biochar rates

over time among the three soil types.
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higher rate of biochar resulted in a
greater reduction of enzyme activity
(Figure 2b).

Glucosidase Activity

Glucosidase activity was consistently
highest in the Barnes loam, and lowest in
the Hubbard loamy sand.

Glucosidase activity tended to increase

activity (Figure 3a).

All three sources of biochar responded
similarly in the Hubbard loamy sand;
glucosidase activity was fairly steady for

Application Rate (Mg ha™")

Figure 2b. P-nitrophenol produced in response to phosphatase activity in the three soil types
amended with different biochar material at various application rates.
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