A.D. Sluiter, T.K. Hayward, C.K. Jurich,

Com pOSitiOnaI Val‘lablllty M.M. Newman, D.W. Templeton, M.F. Ruth,
K.W. Evans, B.R. Hames, S.R. Thomas

AmOng COm StOVEI’ Samples National Renewable Energy Laboratory

Golden, CO 80401

1. Abstract 9. Population Distributions (n = 7306) 6. Composition vs. Plant Anatomy
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economics can be dramatically impacted by changes in feedstock quality. Our goal is to 50 | Xylan = 100 | rHCTre Torganies % 11| ] ]
determine the range of compositional variation as well as the potential causes of variability g 0 5 g0l = 10H
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Samples were also obtained that had been produced under a variety of conditions in order - 9.7 30.8 9. 2. : ' ' '
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to evaluate the relative extent to which genetic and environmental factors impact stover ool Lignin m protein 59 3.6 6.2 35 3.8 X 3.2 4.0
quality. We report here on the statistical analysis of the composition of over 700 stover > a0l oinorganics| 6.9 0.9 2.5 3.5 3.1 2.4 1.5 3.5
specimens measured using a calibrated near-infrared spectroscopic method developed S el Fraction

at NREL, including the results of an analysis of variance of these data as a function of a0 |

genetic and environmental factors. Results show that corn stover composition varies 20 |
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important influences on stover composition. =
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2. Methods b. Correlations Between Constituent Pairs
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* Five to ten pound stover samples (10-20 stalks) were collected by suppliers at several St giucen ve xyian TR T— Mycogen 4111 1
nstitutions; St o :
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* Samples were thoroughly dried at 50°C and milled individually to pass a 0.25-inch screen. , m 9 Northrup King N58-D1 1
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* Representative aliquots were selected for NIR spectroscopy. oy ke 3
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» Compositions of samples were determined using a calibrated NIR/PLS1 method developed onest ,
at NREL. 2
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Excel 2001. Rows (genetics) 0.5644 0.18813 0.41495 0.7438103 3.00879
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3. Sources of 2001 Corn Stover: 1. Effect of Stover Composition on Ethanol Cost Ploneer 4cez
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* Corn stover composition varies widely
— Total structural carbohydrates range from 45.3-68.5%
— Statistically normal distributions for most major constituents
— Stover composition has a large influence on Minimum Ethanol Selling Price (MESP)

— The stover composition used to produce the most recent ethanol process economic
model is overly optimistic

* A few weak correlations between constituent pairs

e oced — Struc_glucan positively with Lignin (r? = 0.60)

by husks — Struc_glucan inversely with Protein (r? = 0.69)

— Xylan inversely with St_inorganics (r? = 0.47)

— Struc_glucan inversely with Soluble Solids (r? = 0.56)
— Lignin inversely with Soluble Solids (r? = 0.58)

— All other pairs are not correlated
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* Preliminary analysis of variance results indicate that stover composition varies
as a function of:
— Genetics
— Location grown (environmental influences)
— G x E interaction
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