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The genetic base of commercial U.S. cultivars for certain crops is believed to be relatively
narrow because of decades of intense selection, and oftentimes breeding for phenotypic
uniformity. The National Plant Germplasm System provides food security by conserving genetic
diversity within species, from which novel traits and resistances to biotic and abiotic stresses can
be sought out as needed. Cultivated tomato (Lycopersicon esculentum) is known to be highly
monomorphic at the molecular level although it is phenotypically very diverse. We will compare
molecular genetic and phenotypic variation of 13 American Heirloom cultivars versus 12 modern
commercial hybrid cultivars. One to two plants per cultivar were genotyped at 8 microsatellite
loci and phenotypic data were collected on traits such as growth habit, leaf type, flowers per
inflorescence, days to maturity, fruit appearance, fruit weight, and fruit set number. Results from
this pilot study will be used to design a more comprehensive study to characterize our collection
of tomato accessions. We wish to determine how much diversity resides within the tomato
collection at PGRU, and how it is organized within and among accessions.
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Rationale

Table 1. Tomato cultivars genotyped and phenotyped in

Table 2. Diversity statistics of heirloom and modern tomato cultivars based
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Table 3. AMOVA of heirloom versus modern tomato cultivars based on
eight SSR locia.

Source of Sumof  Variance Percentage P-value
variation  d.f. squares components  of variation

Between

types

heirloom

vs.modern 1 3.077 0.06317 4.04 0.233
Within

types 48 72.003 1.50007 95.96

Total 49 75.080 1.56324

a TMS56, TMS1, TMS26, EST253712, TMS29, TMS34, TMS4, TMS42.

Table 4. AMOVA of heirloom versus modern tomato cultivars based on 22
phenotypic traits?.

Source of Sumof  Variance Percentage P-value
variation  d.f. squares  components  of variation

Between

types

heirloom

vs.modern 1 8.837 0.38494 8.71 0.002
Within

types 23 92.763 4.03317 91.29

Total 24 101.600 4.41810

a Growth habit, canopy size, flowers per inflorescence, maturity, leaf type, inflorescence type, fruit set no.,
ext. color imm. fruit, ext. appear. mature fruit, shoulder color, int. flesh color mat. fruit, mat. fruit int. color
intensity, fruit shape, pistil scar, ext. color mat. fruit, fruit firmness, nippled fruit, jointless, radial cracking,

concentric cracking, cuticle cracking, uniformity of fruit size. Al traits were considered together as a profile

and analyzed using an AMOVA in Arlequin.

® heirloom variety

*Break O'Day * modern variety

°Bonnie Best

JEarliana
«Santa Cruz
alimores Mini Red Plum
*Jet Star « Ailsa Craig
Supersonic
®Husky Goll

o Ace i
.Mqr(?tor; gXHrMarzano
First Pik o
b Pink Girl Hoffman Globe A
o Immuna
*Primetime

*Mini Red Current

«Celebrity «Golden Glow

S
"SRR e o

*Better Boy

Fig. 1. Principle components analysis based on presence/absence of alleles at
eight SSR loci in 25 tomato cultivars.
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