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Introduction

Changes in planting practices, including the quantity and quality of land and irrigation water, have led to the need for a new generation of almond rootstocks and a number of public and
private efforts have been initiated to develop and test new candidates. Germplasm derived from other species, either directly or through species hybridization, is often pursued to attain
the greatest range of vigor, stress and disease tolerance and desirable horticultural traits. However, the acquisition of such exotic germplasm is often difficult and time-consuming. At UC
Davis, a diverse germplasm has already been developed combining almond, peach as well as related species including P. argentea, P. bucharica, P. davidiana, P. fenzliana, P. domestica, P.
mira, P. orthosepala, P. scoparia, P. tangutica and P. webbii. In this project, selected germplasm from the UCD almond and peach breeding programs with value for rootstock
improvement have been characterized both phenotypically and at the molecular marker level. Detailed pedigree relationships as well as trait expression data have been transferred to
the RosBreed web-site (http://www.rosbreed.org/) and published to allow end-user analysis. This germplasm demonstrates extensive diversity both genetically and in the range of traits
useful to rootstock improvement programs. Field evaluations have identified unique and potentially useful characteristics in parents and progeny, including modification of tree
architecture from P. scoparia hybrid rootstocks, drought tolerance in a peach by P. argentea hybrid, and a pronounced invigoration of scion growth in advanced interspecies lines.
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Approach

The genetic characterization of parent species, species-hybrids and subsequent breeding progeny has been completed using over 500 molecular markers showing a fairly uniform
distribution over all eight of the Prunus chromosomes. While rootstock improvement has benefited from the increased understanding of both the extensive genetic as well as
phenotypic (disease/stress resistance, etc.) variability available in almond and its related species, traditionally breeding remains very tedious and time-consuming. The use of molecular
markers is increasingly being used to improve breeding efficiency by allowing geneticist to identify genotypes and so traits of interest at much earlier stages in the breeding program.
These molecular markers have frequently been shown to be species-specific, which confounds their utility when wide species crosses or divergent species introgression is attempted. To
evaluate molecular marker cross-species efficacy, genetically diverse Rootstock Breeding lines were evaluated using available RosBreed markers to determine whether markers were able
to detect genetic differences in this highly variable germplasm.
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0517 134 05 [05.17_134 lo5.17 14 | | are highly heterozygous but subsequent introgression progeny show a very distorted Y
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(selfs of the species hybrid) showing that distortion from expected inheritance patterns when applied to species hybrids and their

06,1107 05 |06,1.107 |06,1_107

differs with different species introgression lines. . . . . .
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Figure 5. Representative molecular marker patterns from chromosome 1 for different . .
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e [Amord[Nemoguerd | 1R INI" ) || (peach x P davidiana) interspecies hybrid than either almond or Prunus mira, supporting
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probable donor of Rootknot nematode resistance.



