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INTRODUCTION RESULTS AND DISCUSSION

*Phenotyping plays a central role in plant breeding. * All VIs showed high correlation with HA, and Vs predicted HA with moderate accuracy (Fig. 4)
*High-throughput phenotyping (HTP) can be an alternative method to manual phenotyping

to improve yield in alfalfa. * The correlation and coincidence of selection and genetic gain were higher for the bivariate

model than any univariate model with various levels (10%-90%) of limiting data of HA
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Fig. 1: A) Manual vs B) HTP phenotyping in alfalfa.
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iii) Estimate genetic gain for yield for univariate and bivariate models for HA and Vs Fig 4: A) Pearson correlation between HA (kg/ha) and Vis B) Linear regression for herbage accumulation (HA) of alfalfa
and UAV-based vegetation indices (VIs): NDVI-normalized difference vegetation index, GNDVI-green normalized
MATER'ALS AND METHODS difference vegetation index, NDRE-normalized difference red edge, GRVI-Green and Red ratio Vegetation Index.
*Breeding population: 145 full-sib and 36 half-sib families, and three controls ‘Bulldog805’ A B
and ‘FL99’ and breeding line UF_AP_2015.
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Fig 5: A Comparison of bivariate and univariate models (shape) for HA and NDVI for coincidence of selection after
applying a 10% selection intensity (red), and correlation among breeding values for all families (green) B)
Comparison of bivariate model for HA and NDVI (red), and univariate (HA, green, NDVI, blue) models for genetic gain

* The univariate model for HA provided higher correlations and % coincidence than univariate
models for NDVI (Figure 5), and lower genetic gain for HA was obtained when the selection was
performed using only NDVI data
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Fig. 2: Workflow of image processing and data acquisition for HTP. CONCLUSIONS

« HTP can be a faster way of phenotyping and an alternative of manual phenotyping

* Combining the HTP technology with manually collected HA data represents a reliable method to
phenotype alfalfa breeding lines to Improve genetic gain for HA in alfalfa
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Fig. 3: Various levels of liming data of HA for bivariate and univariate analysis.
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