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Figure 1 shows the combined calibration data for eicosenoate. The addition of the other species data expands the range significantly. The eicosenoate data alone do not have
enough variability to make a robust NIR calibration. The statistics for the individual groups in the combined calibration and the penny cress alone calibration are presented in Table
1. Figure 2 and Table 2 show how the oleate measurement fared with the pennycress alone and expanded data set

Spectra of the oilseeds were collected using a PerkinElmer DA7250
measuring sample reflection from 950nm to 1650nm at
approximately 12nm resolution and interpolated onto a 5nm data
point spacing. Because only small amounts of individual pennycress
lines are available, a mirrored cup (Perten Instruments) was used to
present these samples to the instrument. The mirror returns the
stray and specular light back towards the light source and allows
the diffusely reflected light to pass to the detector even when the
sample size is smaller than the illumination beam diameter.

.

The calibration was performed using a proprietary Perten
Calibration Tool software program. The data were pretreated using
detrending (2nd order) followed by Standard Normal Variate (SNV)
conversion. The resulting spectra were then converted individually
via a KNN algorithm to use local means in the form of the HR
algorithm. The relationship between the analyte and the data was
then calculated using Partial Least Squares.

Pennycress (Thlaspi arvense) is a flowering plant in the
cabbage family. This ancient plant can be planted in the fall,
overwinter and then harvested in spring. This makes it a
candidate for a protective crop to cover the fields between
plantings; especially between plantings of corn (maize) and
soy. The pennycress seeds are oilseeds and can be used for
fuel oil.
The oil from pennycress would be improved if the fatty acid
mix of the oil could be changed by modern breeding
techniques.1 Breeding programs require large number of rapid
measurements for the protein, oil and oil types on small
amounts of seed so decisions can be made on which lines to
propagate. These measurements must be non-destructive and
rapid. NIR is well suited for breeding program testing.

The data from this calibration was used for a mutant seed line screening4. The authors reported that the correlation between the NIR and Lab for oleic acid for this prediction of
this new population was R2 = 0.46 which is better than the initial calibration statistics for pennycress samples alone. These mutant population samples had an oleate level ranging
from 8.6 – 44.1 according to the wet chemistry. Predicting the mutant plants accurately would have required the pennycress alone NIR calibration to predict well beyond its
previous range of data experience and concentration. The authors4 further reported that the NIR values were useful for screening for traits as the higher and lower
concentrations corresponded well between NIR and lab for the samples tested.

Unfortunately, several seasons of a crop can be necessary to
make a good NIR calibration2. In the case of pennycress,
historical NIR data is simply unavailable. Furthermore, a major
purpose of the breeding program is to develop changes from
prior year yields. This works directly against the NIR calibration
needs. To attempt to make robust NIR calibrations for
pennycress breeding we combined the spectra of pennycress
alongside those of the related Brassica family oilseeds, canola
and rapeseed, to create calibrations that cover wider ranges of
variability. Honigs Regression3 (HR) was used to bridge the
non-linear spectral differences in the data. The resulting
calibrations were used to test a new crop of pennycress.4
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been possible to create calibrations for eicosinate and the oleate
that would be expected to predict future breeding results. The
number of samples was limited and the diversity of fatty acid
concentrations was limited as well. This study showed the HR
technique can create a useable calibration from multiple related
species of oilseeds.
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