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Introduction

In addition to assessingigronomiccharacteristicof breedinglinesin the
field 1t I1s Important to determine grain guality charactersrelevantto end
use High throughput phenotypingis desirable particularly within the
winter oat breeding programmewhere a rapid turn around Is required
from harvestto re-sowing NIRtechnologyprovidesa method to screen
for grain quality characterswithin our oat breedingprogramme Our aim
wasto demonstratethat both laboratory and static field NIRinstruments
canbe usedto screenwhole oatsor groatsfor varioustraits.

Material and Methods

LaboratorybasedNIR

Usinga FOSMNIRSystem6500instrumentc. 20 g of samplewasscanned
In a transportquarter cup. Calibrationequationswere developedfor oll

and nitrogencontentin the whole groat usingsamplesoriginatingfrom 9

harvest years, multiple sites and including both spring and winter

varieties Equationswere alsodevelopedto predict t-glucancontentin

whole groats and kernel content in whole oats using samplesfrom 2

harvestyears

Staticfield NIR
A Haldrup system incorporating a Zeiss Corona diode array NIR
Instrumentwasusedto scan c. 300g of sample Anequationto predict
oll In whole oatswasdevelopedusingsampledrom a singleharvestyear
andincludingboth nakedandwhole oats.

Equationswere developed for each instrument using standard normal
variate and detrend and secondderivative transformationsusing partial
least squares (PLS)regression The performance of equations was
assessedusing cross validation and the RPD (ratio of the standard
deviation of laboratory data and the standard error of crossvalidation
(SECV.

Results

Calibrationstatisticsfor the equationsdevelopedto date are shown in
Tablel. It isclearthat we haveworkingcalibrations(RPD> 3) for selection
for oil or nitrogen content in the whole groat Calibrationsfor t-glucan
and kernel content require further developmentbut currently may be
adequateto identify potentially highlinesto be analysedy wet chemistry

Table 1 Calibration statistics

Constituent n Mean Range F SECV R RPD
Laboratory based NIR
Oil (%) 888 745 2.79t12.11 9 0.43 0.92 3.6
Nitrogen (%) 869 184 0.80t287 12 0.09 0.94 3.9
t-glucan(%o) 271 442 227t657 9 0.39 0.70 1.8
Kernelcontent (%) 233 754 68.1t828 8 1.24 0.74 2.0
Staticfield NIR
Oil (%) 117 949 73411273 8 0.35 0.91 3.3

n = Number of samples in calibration; F = Number of factors in calibration médeBduared correlation coefficient (cross valida}ion

Figurel showsthe relationshipsbetweenNIRpredictedand laboratorydetermined
oll contentsfor eachinstrument Forthe laboratory basedNIRthe sampleswere
from an independentvalidationset whilst the static field NIRfigure representsthe
calibrationset Therels evidenceto support usingthe static NIRfor selectionon
the basisof oll.

Figure 1Relationship between predicted and measuredcoitents

a) Laboratory based NIR (n=65) b) Static field NIR (n=117)

Conclusions

The laboratory NIR providesa route to more rapid phenotypingof oats
and the static field NIRshowspotential in this area Equationsfor oil and
nitrogen using laboratory based NIR are Iin routine use Further
calibrationswill be developedto cover nitrogen, kernel content and t-
glucanfor the staticfield NIRwith the ultimate aim of implementingthese
at the harvestingstage
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