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Role of Endosperm in Releasing Embryo Dormancy of ‘Campbell Early’ Grape Seed
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Summary

The role of the endosperm in releasing embryo dormancy was investigated in ‘Campbell Early’
grape seeds. Embryos, with or without their endosperms, which were excised from seeds of
maturing berries were cultured in vitro and their germination rates and growth monitored.
Embryos without endosperms germinated best when berries were taken a week before veraison,
but the germination percentage thereafter declined abruptly to a deep dormancy level 2 weeks
after veraison. On the other hand, embryos with endosperms gradually increased the germination
rate to reach a maximum percentage 2 weeks after veraison. After berry harvest, mature seeds
were collected and their embryos with endosperms were incubated in vitro for 0, 6, 12, and 24
hours; the embryos were isolated from endosperms and cultured. Those incubated for 0 or 6-hr
neither germination nor rooted, whereas those incubated for 12-hr germinated slightly and some
rooted. A 24-hr incubation greatly improved the germination and rooting percentages. Although
the removal of endosperm portion surrounding cotyledons and epicotyl did not greatly reduce
germination or rooting; removal of the endosperm surrounding the root tip elicited no response.
Microscopic observations revealed that the root tip on embryos with endosperms incubated for
24 hr began to elongate and the endosperm cells adjacent to the root tip became densely stained,
indicating that the cells were physiologically active. Therefore, we conclude that the mature
endosperm controls the release of embryo dormancy and that endosperm portion linked to the
root tip plays an important role in regulating embryo dormancy in grape seeds.
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Fig. 1. Diagrammatic representation of explants of embryo with endosperm showing how they
were prepared. Dotted lines show portions cut with a scalpel.
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Fig. 2. Changes in germination of embryo with or without endos-
perm during berry maturation. Arrows indicate the time of
veraison.
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Fig. 3. Growth of embryo explants excised from seeds a
week before veraison (A) and 2 weeks after veraison

(B).
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Fig. 4. Growth of embryo explants with endosperm excised from seeds a week before
veraison (A-1, 2) and 2 weeks after veraison (B). Arrows indicate endosperms.
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Fig. 5. Effect of incubation period of embryos with endosperm
on germination and rooting of embryos.
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Fig. 6. Effect of preparation of embryos with endosperm as de-
picted in Fig. 1. on germination and rooting.
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Fig. 7. Longitudinal sections of embryos with endosperm in the
process of dormancy release.
R; root tip, Em; embryo, En; endosperm, S; Suspensor.
A-1 (XX33) and A-2 (X132) show dormant embryos.

B-1 (X 33) and B-2 (X 132) show embryos released from
dormancy.
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