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Avocado Improvement

This research aims to strengthen our knowledge of the genome of avocado (Persea americana Mill.) and to
meld molecular and measurement (phenotypic) data in order to expedite the process of variety improvement.
QTL analysis is designed to detect associations between the presence of a particular molecular marker and Table 2. Broac-sarse arfabiy anc genolpe x envionment leratons o ree
the magnitude of a measured trait. Such associations can be translated into marker-based decisions on tree and frutload per tree. These values are based on over 90,000 data point. .
selection and breeding strategies.
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Trait-Marker Associations

Varietal improvement in avocado has long relied on multi-year field trials, during which large numbers of GxE
seedlings are grown to maturity and compared for desirable characteristics. Inferior trees are removed Interaction (%)
from the breeding block as their deficiencies become apparent, leaving only the most promising

genotypes. However, the time, land resource, and labor costs associated with growing trees to the !::LZ: dr;jgff’zg“;mf‘:“ ;“Q:;:;j’g‘j:":;"lfo‘;‘f; height.

appropriate stage of development are considerable. abundance, and fruit load per tree.
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The pace of varietal improvement would accelerate substantially through the application of molecular Tree Canopy Stem  Flower _ Frut
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markers that are detectable using DNA extracted from seedlings. If transmitted along with desirable T e e e
traits, the markers can be used as surrogates for these traits and can be applied quickly to a large 1418()  1.385(0)
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Our research is designed to identify markers that are co-transmitted with genetic factors conferring

desirable characteristics in avocado. Our objectives are (1) to link avocado traits of interest to growers l:zi‘f‘es"!:'ﬂge fruit weights [grams], with sample numbers in

with molecular markers and (2) to harness this information via marker-assisted selection. This marker-

guided method of variety improvement has the potential to increase selection intensity by several orders . SCREC AgOps Both locations.
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Haplotyping
Another approach to the study of the avocado genome is to gather DNA sequence data. Distinct Briedabvici sl Aot Sk vt
avocado genotypes can be characterized by means of differences in their DNA sequence at ‘Shape scores are: N20 spheroid; 0= obovate: i§O= narrowly
particular loci by comparing frequency and patterns of nucleic acid substitutions in each of the two chorate; and O lavate

parental sequence strands (haplotypes). When applied to a panel of wild and cultivated avocados, Totals

this comparison sheds light not only on current levels of genetic diversity but also on past Bacond
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We (Haofeng Chen) generated haplotype data for 33 cultivated and 21 wild accessions of avocado
at four gene loci. The wild genotypes formed three clusters corresponding to the three botanical
races of avocado. An assignment test was then used to assess the membership of each of the 33
cultivars to these clusters (Figure 1). Minimal membership of the tested cultivars to the West Indian
cluster was predictable, but the relative representation of the Mexican and Guatemalan haplotypes
in several well known hybrid cultivars was surprising.
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Conclusions

Information on the progress of our research
is presented in Tables 1-6. It highlights the
need for extensive and ongoing data
collection and analysis. The more exhaustive
the data collected—both phenotypic and
molecular—the greater the likelihood of
detecting trait-marker associations and the
greater the accuracy of marker-assisted
selection.

Haplotype data at the gene loci flavanone-3-hydroxylase, cellulase, chalcone synthase, and
serine-threonine kinase indicated that genetic diversity in the cultivars is comparable to that
present in the wild accessions and hence is not limiting for future breeding activities.

Table 6. Updated table on labor requiremens for collection of data on growih rates,
flowering, and fruit evaluations. Readings = number of measurements taken as part of the
evaluations. Noninvasive® evaluations include fruit shape, weight, with, length, horizontal
_ circumference, vertical circumference, and skin texture. Invasive® measurements include
205 distinct genotypes of open-pollinated @wenCpr Tipe fruit weight, 4 soed attributes, 4 skin atributes, and 4 flosh atiributes.
Four clones of each genotype at SCREC (Irvine) and Agricultural Operations
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Table 1. Summary of facts and figures relating to our markers and
experimental trees.
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Fruit loadftree: high (>100 fruitiree) in 27.3% of trees, medium (50899 TOTAL: 150,503

Fig.1 on haplotype. fruititree) in 38.3%, low (1849 fruititree) in 26%, and 8.5% of trees bore Hours/evaluation: Nonimvasive: ca. 50 fruts in 3 hours = 16.7 Fruts/n (3.6 minffrur]
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Scal: ractonal representaton of each botanica race (e.9. Teague is ca. 75% Mexican and no fruit wasive: ca. 30 fruits n 3 hours = 10 fuitsh (6 min/iui]
25% Guatemalan + West Indian).




