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Abstract

Seed germination and seedling vigor can be influenced by
environmental conditions experienced by the maternal
plant. However, information regarding maternal
environment effects on seed quality in ornamental plants
remains limited. This study investigated the effects of two
contrasting maternal environments on seed germination
and seedling vigor of petunia under various abiotic
stresses. Maternal petunia plants were cultivated either in
a greenhouse during spring and summer months or in a
controlled growth chamber with regulated temperature
and light. Collected seeds were exposed to external stress
factors—polyethylene glycol (PEG), sodium chloride
(NaCl), and high temperature—to determine germination
percentage and seedling vigor. Results demonstrated that
seeds harvested from maternal plants grown in controlled
environments exhibited superior germination performance
compared to those from greenhouse-grown plants.
Furthermore, in salinity tests, seedlings derived from the
controlled maternal environment showed better
performance than greenhouse-originated seedlings.
Notably, under drought stress, greenhouse seedlings
displayed less damage from reactive oxygen species and
lower electrolyte leakage than seedlings from controlled
environments. Differences in germination and vigor of
seeds from the two maternal environments may stem from
inherited epigenetic memory. This study highlights the
significant impact of maternal environmental conditions
on seed germination and seedling vigor in petunia,
potentially contributing to high-quality seed production in
ornamental plants.
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Fig 1- Seed size of petunia from mother plants grown in a growth chamber and greenhouse
(Different letters indicate a significant difference between the seeds of chamber-grown and
greenhouse-grown plants at the 1% level based on Duncan’s test)
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Fig 2- Germination response of petunia seeds from greenhouse or growth chamber plants to
drought, salinity, and high temperature treatments (Different letters indicate a significant
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Fig 3- Effect of sodium chloride on post-germination growth of petunia seeds harvested from
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difference between the seeds of chamber-grown and greenhouse-grown plants at the 1% level
based on Duncan'’s test)
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