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Samples used in the study

Species
Year N European Hybrid Japanese
Larch Larch Larch
2011 36 16 13 7
2012 157 68 33 56
2013 67 34 56

carried out by year of sampling anc
assessed through a cross-validation repeated 1,000 times.

Ability of NIRS to predict the genetic origin of samples

Partial least square discriminant analysis (PLS-DA) calibrations were
the predictive ability of the models was
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In the context of forest tree breeding, a strong quality control is required especially when the improved varieties derive from interspecific hybridization. This Is the
case of Larch whose improved varieties are hybrids between European and Japanese species. In this case, the quality control faces two challenges: (1) verifying
the parental species in seed orchards, and (2) attesting the hybrid status of seedlings in nurseries. In both cases, a cost effective high-throughput technique is
required to identify the genetic origin of the trees.

In this context, near infrared spectroscopy (NIRS) Is a potentially interesting alternative to more traditiona
molecular markers which are typically tedious and/or costly. The use of NIRS for barcoding relies on the assum
are able to discriminate the genetic origin of the analyzed samples (Cruickshank and Munck, 2011?). A recent study in Pine has st
leaf samples (Meder et al., 2014°), underlining the potential of NIRS for quality control in forest tree breeding programs. The p
approach on a total of 350 leaf samples that have been collected over three consecutive years on European, Japanese and hybrid La

A principal component analysis of the spectral dataset revealed some
grouping according to the species (a) and sampling year (b), suggesting that
NIRS is able to capture both useful (genetic) and undesirable (year)
information. In addition, the ability of NI
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Accuracy of PLS-DA models by
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Our study is the first to evaluate to ability of
NIRS to determine the taxa in Larch. A recent
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2014). In comparison our study includes some
environmental variability through multiple
harvests (3 consecutive years) within a
particular trial. Our results demonstrate that this
variability affects the predictive ability of the
models and should thus be accounted for In
order to increase the robustness of the model,
a prerequisite to routinely use them in a

breeding program.
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