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1. Abstract 9. Population Distributions: (n = 736) 6. Composition vs. Plant Anatomy
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economics can be dramatically impacted by changes in feedstock quality. Our goal is to g0 | Xylan = 100 | rHCTre TOTganies % 11| W ]
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open-pollinated varieties, foreign accessions, primitive landraces, and related species. Dry weight (%) Dry weight (%) =xvian
Samples were also obtained that had been produced under a variety of conditions in order - 19.7 30.8 i 2.0 19.5 19.6 18.7 18.5
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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 minorganics| 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 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 |

over an unexpectedly large range and that both genetic and environmental factors are 0L it _ el : 9 ? AN OVA: U n iVG I'S ity Of WiSCOnS i n Sam pleS

important influences on stover composition. =
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2. Methods b. Correlations Between Constituent Pairs et i
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° !=ive_ to .ten pound stover samples (10-20 stalks) were collected by suppliers at several St glucan vs xylan St_glucan vs lignin Raw data Mycogen 4111 z
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* Samples were thoroughly dried at 50°C and milled individually to pass a 0.25-inch screen. Northrup King N58-D1 1
* Representative aliquots were selected for NIR spectroscopy. i
» Compositions of samples were determined using a calibrated NIR/PLS1 method developed e ;
at NREL. 3
* Analysis of variance was performed using the Analysis ToolPak functions in Microsoft ANS‘ZX’:;eTO"fV‘\’,::Ztt‘i’;“""th replication St"‘c—'“"a:_value —
EXCG' 2001 Rows (genetics) 0.5644 0.18813 0.41495 0.7438103 3.00879
ANOVA Columns (environment) 30.6548 15.3274 33.8064 1.04E-07 3.40283

Interaction (G x E) 9.92103 1.65351 3.64701 0.0102649 2.50819

Feflectance Within 10.8813 0.45339

Total 52.0215

NIR is typically used for measurement
of organic functional groups, especiall
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Example: Xylan
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3. Sources of 2001 Corn Stover: 1. Effect of Stover Composition on Ethanol Cost Ploneor34G82 1 | | | |
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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

4. Population Statistics

* A few weak correlations between constituent pairs

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

by husks — Struc_glucan inversely with Protein (r2 = 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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