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Questions

• What are the component yields of corn?

• What is the composition of the components of 
corn?

• What role will breeding play in improving corn 
as an cellulosic feedstock?
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Experimental design

• 50 maize genotypes

• RCBD
– 3 replications

– 2 years

– 2 locations
• 2005 trials: Ames, IA and Ankeny, IA

• 2006 trails: Ames, IA and Belmond, IA
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Germplasm

• F1 Hybrids
• Inbred x Populations
• Population x Population
• Populations
• Commercial Hybrids

• Brown midrib isogenic series
• Leafy mutation
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Field Methods

• Basic Agronomic Data Collected
– Grain yield (2005 and 2006)
– Stover yield (2005 and 2006)
– Cob yield (2005 and 2006)
– Husk yield (2006 only)
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YIELD OF PLANT FRACTIONS





Agronomic Results

* Cob, Husk, and Stover yield all had significant genotype and environment effects.



Grain Yield vs. Cob Yield

r = 0.66
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85.5% and 85.7% for two commercial grain hybrids (Hicks et al., 1977)

Grain

Grain + Cob
= 0.86 Grain * 0.1628 = Cob



Plant Height vs Stover Yield
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Grain Yield vs Stover Yield (2005)
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Grain Yield vs. Stover yield (2006)
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COMPOSITION OF PLANT 
FRACTIONS



Chemical composition of cob, husk, and 
stover fractions
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Distribution of cellulose and hemicellulose for 2005 and 
2006 stover 
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Mean Ethanol Potentials



TEY vs Stover Yield (Stover 2006)
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ROLE OF PLANT BREEDING
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Plant Breeding

• To Improve a Trait via Plant Breeding
– Know the trait(s) we want to improve

– Have a rapid, inexpensive, and high through‐put 
way of measuring the trait

– Limited understanding of the trait inheritance
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Plant Breeding

• Modify Composition

• Modify Conversion Efficiency

• Increase Biomass Yield
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Cobs/Husks

• Modify Composition
– Little Opportunity, little genetic variation

• Modify Conversion Efficiency
– Little Opportunity – target is still unknown

• Increase Biomass Yield
– Little Opportunity – except through further 
increases in grain yield
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Stover

• Modify Composition
– Great Opportunity, Good Genetic Variation, 

• Modify Conversion Efficiency
– Little Opportunity – target is still unknown

• Increase Biomass Yield
– Great Opportunity – Caveats include developing 
plot harvesters that separate grain and stover and 
impact on grain portion is unknown
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