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Summary

Histological observations on the structure of the epidermal system of ‘Delaware’
berries and on the mechanisms of russet growth.

1. The epidermal system of the ‘Delaware’ berries is composed of epidermal
cells (covered with cuticle) and stomata. The epidermal cells of the berries in the
early period of growth are longitudinally elongated, rectangular, and closely aligned.
As growth advances, the cells divide rapidly, becoming much less elongated, more
square and flattened. In the cultivar ‘Delaware’, the epidermal cells become detached
from each other in spots leaving gaps which are filled with cuticle. The small cracks
in the cuticular surface of the young berries enlarge until late June or early July.

2. The epidermal cell layer of the grape ovary which develops into the berry
contains stomata. On the surface of the berry fruit, 9-14 stomata per fruit were
observed.

The stomata of the grape consist of pairs of guard cells surrounded by several
subsidiay cells. This resembles the structure of stomata in the leaves in general.
The stomata has an opening and a closing function until about 2 ~3 weeks after
bloom. After this, the mechanical function is gradually lost ; the stomata splits in
the center at the guard cells, corking and becoming a small lenticel.

3. The small cracks in the cuticular surface of the young berries enlarge
until early or mid-July. These cracks become even large after this as the berry
grows in volume and changes in the form of the epidermal cell occur.

4. It seems that the formation of the russeting structure is caused primarily by
the separation of the cuticle layer and epidermal cells and -secondarily by cork
development in the exposed areas.

5. As regards external conditions influencing russet formation, in addition to
the spray, frost and mechanical injuries pointed out already, the author has confirmed
that the intensity of solar radiation (especially ultraviolet) influenced russet formation
of ‘Delaware’ berries.
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