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Introduction

Semi-high and super-high density orchards are an important trend in new almond planting. Setting up these orchards require low vigor-conferring scion/rootstock
combinations. This represents two important challenges for breeders: to obtain cultivars with both low vigor rootstocks and manageable tree architecture. In order to
accomplish this goal, we need to understand how the interaction of rootstock vigor and branch architecture affects development and adaption in almond. Previous
research in angiosperms have shown genes related both to floral transition and to vigor (Foster et al., 2013). In our study, we have analyzed the genetic expression in
phloem tissue through dormancy to floral transition. The experiment was carried out in two hybrid rootstocks representing low and high vigor, with and without a scion.
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Conclusions

In this study, genes implicated in the synthesis and response of hormones involved in growth promotion showed an overexpression profile in March, while genes inhibiting
vegetative development were repressed. The role of auxin in growth is known since a long time (Delker et al., 2008). Besides being upregulated in March, expression of
some auxin-response genes differed between rootstocks. While ‘RootPac-40" showed similar expression levels with and without the scion, ‘Garnem’ levels in March were
lower compared to other time points, but only in ungrafted plants. Auxin is synthetized in aerial parts of the plant and then is transported to the roots (Delker et al., 2008),
which might explain why expression levels in grafted ‘Garnem’ are similar to those in grafted ‘RootPac-40’. Strigolactones (SL) are a crucial part of branching regulation, but
are also positively correlated with vigor (de Saint Germain et al., 2013). An SL synthesis homolog gene CCD8 (Waldie et al., 2014) was overexpressed in ‘RootPac-40" vs
‘Garnem’. Although once grafted, the expression levels increased in both rootstocks, the difference between rootstocks was maintained. This might indicate that a signal
from the scion affects SL synthesis, combined with the rootstock influence. These results lead us to suggest that the expression of auxin response and SL biosynthesis genes
is activated early in the dwarfing rootstock ‘RootPac-40’. No difference was observed between rootstocks for genes involved in other hormonal responses, such as ethylene,
gibberellins and abscisic acid. Further research is needed to understand how the interaction of the rootstock and scion hormonal responses affects plant vigor.

References

Bielsa, B., Hewitt, S., Reyes-Chin-Wo, S., Dhingra, A., & Rubio-Cabetas, M. J. (2018). Identification of water use efficiency related genes in ‘Garnem’ almond-peach rootstock using time-course transcriptome analysis. PloS one, 13(10), e0205493. Ac kn OWI Edge m e nts
Delker, C., Raschke, A., & Quint, M. (2008). Auxin dynamics: the dazzling complexity of a small molecule’s message. Planta, 227(5), 929-941.

de Saint Germain, A., Ligerot, Y., Dun, E. A,, Pillot, J. P., Ross, J. J., Beveridge, C. A., & Rameau, C. (2013). Strigolactones stimulate internode elongation independently of gibberellins. Plant physiology, pp-113. Th |S WO rk was su O rted b RTA_ZO 14_0062 an d
Foster, T. M., Watson, A. E., van Hooijdonk, B. M., & Schaffer, R. J. (2014). Key flowering genes including FT-like genes are upregulated in the vasculature of apple dwarfing rootstocks. Tree genetics & genomes, 10(1), 189-202. p p y

Rubio-Cabetas, M. J., Pons, C., Bielsa, B., Amador, M. L., Marti, C., & Granell, A. (2018). Preformed and induced mechanisms underlies the differential responses of Prunus rootstock to hypoxia. Journal of plant physiology. _ _

Waldie, T., McCulloch, H., & Leyser, O. (2014). Strigolactones and the control of plant development: lessons from shoot branching. The Plant Journal, 79(4), 607-622. by F P I I N IAZO 1 6 C P DZO 16 005 6 *



