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The DNA-test and marker-assisted seedling selection for
improving strawberry fruit quality and disease resistance
Youngjae Oh and Seonghee Lee

For the 2019 DNA-test and marker-assisted seedling
selection (MASS), we have developed new DNA
markers for fruity aroma (FaFAD1) and multiple
disease resistance (Phytophthora crown rot,
Collectrichum crown rot, and bacterial angular leaf
spot). Approximately 19,000 seedlings were
screened with multiple DNA markers and 12,300
seedlings were selected for the field evaluation in
2019-2020 season.

Methods and Results
DNA-test for fruity flavor
Gamma-Decalactone is an important compound
contributing ‘fruity’, ‘sweet’ or ‘peach-like’ flavor in
strawberry fruit. FaFAD1 gene regulates for the
production of the compound. We developed a new
DNA-test for FaFAD1 for this year’s MASS. Our DNAtest precisely detects the presence (blue curve) or the
absence (red curve) of FaFAD1 gene with 95%
accuracy (Figure 1).
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Figure 1. A DNA-test for γ-decalactone in cultivated
strawberry.

Interpretation
Predicted Trait

Cultivar

γ-decalactone
Produced

Florida Brilliance, Florida Radiance,
Sweet Sensation® ‘Florida 127’

γ-decalactone
Not Produced

Camarosa, Mara des Bois, Monterey,
Treasure, Winter Dawn

DNA-test for day-neutrality
The FaPFRU gene located on chromosome 4-3 is
associated with the perpetual flowering and
earliness. We developed a new DNA marker tightly
linked to FaRFRU and improved the previous DNAtest. This test can successfully select seedlings
possessing the day-neutral gene (blue curve) with
95% accuracy (Figure 2).

Day-neutrality
Fluorescence

Summary

Temperature

Figure 2. A DNA-test for day-neutrality in cultivated
strawberry.

Interpretation
Predicted Trait

Cultivar

Perpetual
Flowering

Florida Beauty, Mara des Bois,
Monterey, Portola

Seasonal
Flowering

Camarosa, Florida Brilliance, Florida
Elyana, Strawberry Festival, Sweet
Charlie, Sweet Sensation® ‘Florida
127’

DNA-test for anthracnose fruit rot resistance
A DNA-test for anthracnose fruit rot (caused by
Colletotrichum acutatum) resistance is available for
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Figure 4. A DNA-test for Phytophthora crown rot
resistance (FaRPc2 - H2) in cultivated strawberry.

Figure 3. A DNA-test for anthracnose fruit rot resistance
in cultivated strawberry.
Interpretation
Predicted Trait

Cultivar

Anthracnose fruit rot
resistance

Florida Brilliance, Florida Elyana,
Florida Radiance, Sweet Sensation®
‘Florida 127’, Winter Star
Camarosa, Florida Beauty, Strawberry
Festival

DNA-test for Phytophthora crown rot resistance
A new DNA test for Phytophthora crown rot (caused
by Phytophthora cactorum) resistance was developed
and applied to this year’s MASS. The resistance is
conferred by FaRPc2, which has two resistance genes
located in the same chromosome region (FaRPc2-H2
and FaRPc2-H3). We developed codominant DNA
markers for each H2 and H3 resistance gene. These
markers can effectively detect resistant accessions
containing either the H2 or H3 resistance gene. Figure
4 and 5 describe the result of the marker test:
homozygous resistance (blue curve), heterozygous
resistance (green curve) or susceptiblility (red curve).
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seedling selection for the resistance. FaRCa1 confers
the resistance to anthracnose fruit rot. This gene is
located on chromosome 6-3. We developed a DNA
marker tightly linked to FaRCa1 and applied MASS.
This codominant DNA marker can effectively detect
both homozygous and heterozygous resistant
accessions. Figure 3 shows the marker test result:
homozygous resistance (blue curve), heterozygous
resistance (green curve) or susceptibility (red curve).

Temperature

Figure 5. A DNA-test for Phytophthora crown rot
resistance (FaRPc2 - H3) in cultivated strawberry.

Interpretation
Predicted Trait

Cultivar

Phytophthora crown
rot susceptibility

Grenada, Petaluma, Sweet
Sensation® ‘Florida 127’ Florida
Brilliance, Florida Radiance, Winter
Dawn, Winter Star

Phytophthora crown
rot resistance

Camarosa, Florida Beauty, Fronteras,
Monterey, Portola, Strawberry
Festival, Florida Elyana

DNA-test for Collectrichum crown rot resistance
A new DNA test for Colletotrichum crown rot (caused
by Colletotrichum gloeosporioides) resistance was
developed for this year’s MASS. FaRCg1 is involved in
resistance to the crown rot, and located on
chromosome 6-3. DNA markers tightly associated
with FaRCg1 were developed for seedling selection.
Figure 6 shows the marker test result: resistance
(blue curve) or susceptiblility (red curve).
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Figure 6. A DNA test for Colletotrichum crown rot
resistance in cultivated strawberry.

Stacking multiple disease resistance genes with fruit
quality using DNA markers
A total of 19,000 seedlings were screened by DNA
markers to improve fruit quality with high level of
disease resistance. About 12,300 seedlings were
retained for field evaluation in the 2019-2020 season.
Overall, the marker accuracy of prediction is about
95%. Throughout the marker-assisted seedling
selection, we can combine many important genetic
characteristics for flavor, flowering time, and multiple
disease resistance together in future new cultivars.

Interpretation
Predicted Trait

Cultivar

Colletotrichum Crown
Florida Elyana, Winter Dawn
rot resistance
Camarosa, Florida Beauty, Strawberry
Colletotrichum Crown
Festival, Sweet Sensation® ‘Florida
rot susceptibility
127’, Winter Star

DNA-test for bacterial angular leaf spot resistance
A new DNA-test for bacterial angular leaf spot
(caused by Xanthomonas fragariae) resistance was
developed for this year’s MASS. FaRXf1 located on
chromosome 6-2) is associated with the resistance.
This new marker can detect seedlings containing
FaRXf1 gene with over 95% accuracy. Figure 7 shows
the marker test result: resistance (blue curve) or
susceptiblility (red curve).
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Figure 7. A DNA test for bacterial angular leaf spot
resistance in cultivated strawberry.
Predicted Trait

Name

Angular leaf spot
resistance

14.101-225, US4808, US4809

Angular leaf spot
susceptibility

Camarosa, Florida Brilliance, Florida
Elyana, Florida Radiance, Strawberry
Festival, Sweet Sensation® ‘Florida
127’, Winter Star
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