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Testing N Efficient, High Methionine Corn Hybrids with Organic Farmers

Nitrogen efficiency and fixation: Natural isotope abundance
studies of the Mandaamin hybrids indicated enhanced N, fixation.
This paralleled increased mobilization of nutrients from soil into grain.
The balance of fixation and acquisition from soil microbial
biomass/organic matter depended on hybrid, farm history, soil quality,
and year of trials. The highest estimates for fixation level of N, into
grain (48%) and acquisition of N from microbial biomass/easily
available organic matter (58%) was estimated for the C2B2.C46 hybrid
when grown under organic arable systems in 2019. However, the
other Mandaamin hybrids (17.461 and 17.2B24) tested appeared to fix

Background

Endophytes: Corn, North America’s most productive and most grown cereal,
has pollution problems due to N fertilizers and lack of nutritional density in its
grain. We tested new hybrids which possess microbial partnerships that
enhance nutrient availability in the rhizosphere and provide the plant with
oxidized microbial biomass through rhizophagy cycles. Such cycles entail the
excretion of mineral depleted bacteria from root hairs and the reabsorption of
mineral enriched bacteria by young growing roots. Hybrids with the

Methods and Results

Working with Rhizophagy: The hybrids were studied in the context of different
farming systems and soil fertility conditions. Studies with microscopy, field trials on
different farms, and mineral and natural isotope analyses showed that 1) the plants
exercise rhizophagic cycles with seed associated bacteria, leading to nitrogen
efficiency in field trials, high levels of 6*°N in tissues, and grain with high protein and
mineral contents; 2) these partnerships result in comparable yields to manured
commercial hybrids where no manure is added to the Mandaamin hybrids.
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Conventionally bred inbreds

The C4-6 based Mandaamin hybrids also respond negatively to fresh manure but

positively to high organic N and to high soil protein levels resulting from cattle manure.
The negative effect of fresh manure applications on the C4-6 based hybrids extends to

grain than did the checks. Analysis in the SARE project confirmed
results with amino acids and showed the Mandaamin hybrids average
mineral content across many minerals, and their uptake ranged 12-
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