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Identifying Eucalypt Hybrids and Cross Parents by Near Infrared
Spectroscopy
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Abstract Studying the gene control pattern of interested traits after control pollination is one of the key fields in exploring the
law of gene recombination in eucalypt improvement. The accuracy of conventional quantitative analysis for that is often low, and
the DNA analysis for that has high professional requirements, and is time consuming and laborious commonly. The aim of the
current study is to study the relationship among different genotypes of hybrids, parents, hybrids and their parents in eucalypt
based on the near infrared spectroscopy (NIRs) of foliage, and to discuss the practicability and the accuracy of the NIRs discrim-
inant model for the classifying of eucalypt hybrids and their parents. The genetical materials in the study contained three eucalypt
parents and their F1 progenies by control pollination. Fresh and healthy leaves from middle to upper crowns in a tree from their
field testing trials were collected, and 10 individuals were chosen per genotype. The handheld portable near infrared spectrometer
Phazir Px (1624) was used to scan the NIRs of foliage collected. 10 healthy current-year leaves were chosen per individual tree,
five scans for NIRs from each side of the middle part of the frontal vein of the leaves were taken, calculated the average of 50
scans as the NIRs data of a leaf, thus 10 NIRs were got for every genotype in totally. The transform of S. G first derivative with
second order polynomial fit was performed for the raw NIRs in present study. The successive multivariate analysis was conducted
after NIRs pretreatment. To demonstrate the classification of different genotypes by the principal component analysis (PCA)
with the NIRs data of hybrids and the patents in eucalypt. Then, two supervised discriminant models, soft independent modeling
of class analogy (SIMCA) and partial least squares-discriminant analysis (PLS-DA) pattern recognition, were used to test the
accuracy of NIRs model in the classifying for eucalypt hybrids and their cross parents. The scores plot of PC1 and PC2 in PCA
demonstrated strong groups among different genotypes, such as cross parents, hybrids, and between hybrids and their parents.
The sample distance to parents PCA model in the SIMCA analysis showed that the hybrids to be distinguished can form a clear
group differentiated with their parents. and demonstrated the genetic similarity between parents and their progenies directly. The
PLS-DA pattern recognition analysis indicated that the hybrids can be discriminated with cross parents by the response values of
hybrids predicted by the parents PLS model. All the findings in present study showed that NIRs information of eucalypt leave
truly reflects the transmission of genetic information occurring in the process of control pollination, and different genotypes in-
cluding hybrids and their parents can be discriminated accurately by NIRs models, suggesting that NIRs can be used not only for
qualitative identification between eucalypt hybrids and the cross parents, but also for assessing the extent of additive genetic
effects in gene recombination, which can provide theoretical reference for the genetic basis analysis and breeding improvement in

eucalypt.

Keywords Supervised model; Principal component analysis (PCA); Soft independent modeling of class analogy (SIMCA) ;

Partial least squares-discriminant analysis (PLS-DA)
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