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Histological and Cellular Observations of Regeneration from Leaf

Explants of Rabbiteye Blueberry (Vaccinium ashei Reade) in vitro
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Abstract: The leaf regeneration in vitro is an important way of rapid propagation and genetic transformation
of rabbiteye blueberry. The regeneration pathway for leaf explants of rabbiteye blueberry were firstly clarified
by tissue culture and paraffin section techniques,in which the tube plantlet leaves of rabbiteye blueberry
“Premier” were used as explants. The results showed that the adventitious buds on the leaf explants could
basically be formed within 30 d in vitro culture, going through the processes of occurrence, development and
formation. The adventitious buds were regenerated from different tissues of leaf explants of rabbiteye blue—
berry by direct regeneration way. The meristems originated from the epidermal cells, the parenchyma ones of
vascular tissues, and the surrounding ones, which formed meristematic cells by cellular division and differ—
entiation and then formed buds and shoots directly. What’s more, the adventitious buds were successively
produced with single buds or multiple shoot clumps on leaf explants, which indicates that the formation of
adventitious buds had some particular space—time characteristics.

Key words: rabbiteye blueberry; explant; leaf in vitro culture; adventitious shoot regeneration; cytological
observation
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Fig.1 Morphology of adventitious buds from leaf ex—
plants during culturing irn vitro

a. Transparent meristematic cells (arrow) were formed at the
veins of leaf abdomen in the leaf petiole after culturing in
vitro for 18 d, bar=1 000 wm; b. Young buds (arrow) grew at
the veins of leaf abdomen in the leaf petiole approaching the
cutting after culturing in vitro for 30 d, bar=1 000 pm; c.
Young buds (arrow) grew at the veins of leaf abdomen in the
leaf apex approaching the cutting after culturing in vitro for
30 d, bar=1 000 pwm; d. A clump shoots were formed from
the leaf explants after culturing in vitro for 50 d, bar=125 pm.
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Fig.2 Histological observation of the process of adventitious bud regeneration from leaf explants (Bar=50 pm)

a. The leaf cross—section, showing leaf epidermis (EB), palisade tissue (PT), sponge tissue (ST) and vascular tissue containing
xylem (Xy), phloem (Ph), and cambium (V¢); b. The cutting of leaves after culturing in vitro for 4 d, showing the cells with the
deeply stained nuclei close to the vascular tissue (VB) of palisade tissue (PT); c. The cutting of leaves after culturing in vitro for
5 d, showing the dividing parenchyma cells (Pc) and palisade tissue (PT) ones close to the vascular tissue (VB); d. The near cutting
of leaves after culturing in vitro for 3 d, showing the parenchyma cells (arrow) in the vascular tissue and the surrounding parenchy-
ma ones (asterisk) with deeply stained large nuclei and dense cytoplasm; e. The cutting of leaves after culturing in vitro for 6 d,
showing the small-sized and closely packed and deep staining cells; f. The cutting of leaves after culturing in vitro for 9 d,
showing the small—sized and closely packed and deep staining cells, which had active division and differentiated into deeply
stained meristematic cells (asterisk); g. The near cutting of leaves after culturing in vitro for 6 d, showing the meristematic cells (ar-
row) in the vascular tissue and the surrounding ones with active division; h. The near cutting of leaves after culturing in vitro for
9 d, showing the active division cells in the vascular tissue and the surrounding ones differentiated into meristematic cells (as-
terisk); i. The near cutting of leaves after culturing in vitro for 12 d, showing the upper epidermis cells with the deeply stained
large nuclei and dense cytoplasm (arrow); j. The near cutting of leaves after culturing in vitro for 15 d, showing the meristematic
cells (asterisk) formed by multiple division of dedifferentiation epidermis cells; k. The near cutting of leaves after culturing in vitro
for 18 d, showing the meristematic cells (asterisk) originating from epidermis cells in a circular array; . The near cutting of leaves
after culturing in vitro for 21 d, showing the deeply stained meristematic cells (arrow) originating from mesophyll tissue in a bun-
dle arrangement; m. The near cutting of leaves after culturing in vitro for 24 d, showing the meristematic cells (asterisk) in mes-
ophyll tissue into a closed ring with deep staining. The meristematic cells were in the different position with different develop-
ment period. The arrow shows the meristematic cells originating from epidermis cells; n. The near cutting of leaves after cultur-
ing in vitro for 30 d, showing the small buds, whose meristem (MT) connected to ring meristematic cells in mesophyll and formed
two small blades on both sides. The arrow shows the meristematic cells originating from epidermis cells; o. The near cutting of
leaves after culturing in viiro for 27 d, showing the small buds, whose meristem (MT) connected to epidermis cells and formed two

small blades on both sides; p. The near cutting of leaves after culturing in vitro for 30 d, showing multiple meristems.
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