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found two stable QTLs associated with berry firmness near SSR
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the present study (n=151). The female parent ‘Red Globe’ has a
firm-flesh texture after maturation, and the male parent ‘Muscat
Hamburg’ has a soft-flesh texture after maturation. Intraspe-
cific hybridization was conducted in May 2011, and hybrid seeds
were collected in October 2011. The offspring and parents were
cultivated at Shenyang Agricultural University with commercial
vineyard management and pruning. Genomic DNA (gDNA) was
extracted from young leaves of the parents and offspring. Clus-
ters were harvested from each plant at maturity from 2017 to
2019, 30 similarly sized berries were used for texture evaluation
immediately, and 10 berries were frozen with liquid nitrogen for
the following experiment after sampling.

Grape berry texture determination

The berry mesocarp (flesh) firmness (MesF), pericarp (peel) punc-
ture hardness (PPH), and pericarp brittleness (PerB) were deter-
mined using a texture analyzer (TA. XT Express, Stable Micro Sys-
tem, Godalming, UK) according to a previous method, with some
modifications [64]. MesF indicated the average force (g) required
to puncture the berry flesh, PPH indicated the force (g) used
from the probe touching the peel until the peel is punctured and
PerB indicated the displacement distance (mm) from the probe
touching the peel to puncture peel. Berry puncture determination
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