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Changes in the structure of apical buds and distribution of starch grains

in wax apple during flower formation
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Abstract: [Objective]To study the changes in the distribution of starch grains in cells and the structure
of wax apple buds during flower bud induction and differentiation induced by shading and chlorpyrifos
treatment. [Methods] ‘Heizhenzhu’ [Syzygium samarangense (Bl.) Merr. et Perry.] wax apple trees
were selected for the study at the stage when the leaves of the new shoots were turning green. Trees
were shaded with 90% shading nets for 64 days to control the vegetative growth. After the shading net
was removed, solution of 48% chlorpyrifos diluted by 300 times was sprayed to all the trees to promote
flower bud initiation. After shaded for 0, 45, 64 d and removing the shading nets for 4, 11, 22 days, api-
cal buds of all the trees were collected for paraffin sections to study the structure and the distribution of
starch grains in cells of the apical buds.[ResultsJAll the trees were at the stage of turning green prior to
the treatment. After 64 d of shading treatment, apical buds in the treated trees were in a dormant state.
Then the shading nets were removed from the trees and the trees were sprayed with diluted chlorpyrifos
to promote flower initiation. Starch grain could be found before shading and they could be still seen dur-
ing the shading treatment. They were concentrated in the axis of the treated apical buds. However, the
starch grains in the control trees disappeared with the growing of the new shoots, and no starch grains in
the cells of the control buds were found. These results suggested that the growth of the new flushes re-
pressed starch accumulation in cells of buds whereas shading could maintain starch by suppressing the
vegetative growth. Twenty two days after removing the shading nets from the trees, flower buds could
be observed. The results also showed that starch grains could be found in the pedicel, receptacle, corol-

la, calyx and epidermis at corolla differentiation stage. [Conclusion]Shading can induce bud dormancy
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in wax apple and inhibit vegetative growth. Growth of new flushes represses starch accumulation in

cells of buds whereas shading maintains starch accumulation by suppressing vegetative growth.
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A-F. Shoots of shade treated trees at 0, 45 and 64 d (unshaded) and 4, 11 and 22 d after shading, respectively; G-L. Shoots of controlled trees at the

same time.
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Fig. 1 Growth of shoots of control and shading treatment
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Fig. 2 Effects of shading treatment on shoot growth in wax apple
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A. An apical bud of a shoot before shading; B. An apical bud of a shaded shoot after 45 d of treatment; C. An apical bud of a shaded shoot after 64
d of treatment (0 d after shade removal); D. An apical bud 4 d after removing the sun-shading net; E. An apical bud 11 d after removing the sun-shad-

ing net; F. Leaf buds 22 d after removing the sun-shading net; G. An floral bud 22 d after removing the sun-shading net; H. Micro-structure of an api-
cal bud before shading; I. Micro-structure of an apical bud after 45 d of shading; J. Micro-structure of an apical bud after 64 d of shading; K. Micro-
structure of an apical bud 4 d after removing the sun-shading net; L. Micro-structure of an apical bud 11 d after removing the sun-shading net; M. Mi-
cro-structure of leaf buds 22 d after removing the sun-shading net; N. Micro-structure of an floral bud 22 d after removing the sun-shading net.
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Fig. 3 Structure changes of apical buds of treatment and control
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A. Micro-structure of an apical bud in wax apple, Bar=800 um. B. Enlarged image of area [ in figure A indicating apical meristem, Bar=50 pum.

C. Enlarged image of area Il indicating bud axis, Bar=100 um. D. Micro-structure of floral organ in wax apple. 1, II, III, IV, V, VI, VIl and VIl

are corresponded to pedicel, receptacle, corolla, calyx, epidermis, stamen, pistil and ovary, respectively, Bar=800 um.
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Fig. 4 Structrue of apical bud of wax apple
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A-F. Bud axis of treated trees at 0, 45 and 64 d of shading treatment, and 4, 11 and 22 d after removing the shading net, G-L. Bud axis of controlled

trees at the same time points, Bar=20 pm.
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Fig. 5 Distribution of starch granules of bud axis of treatment and control
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A. Floral organs at corolla differentiation stage, the arrow indicates the petal, Bar=100 pm; B-F. Pedicel, receptacle, corolla, calyx and epidermis at
corolla differentiation period, respectively, Bar=20 um; G. Floral organs at stamen differentiation stage, the arrow indicates the stamen, Bar=200 pm;
H-L. Pedicel, receptacle, corolla, calyx and epidermis at stamen differentiation stage, respectively, Bar=20 pum; M. Floral organs at pistil differentia-
tion stage, the arrow indicates the pistil, Bar=400 um; N-R. Pedicel, receptacle, corolla, calyx and epidermis at pistil differentiation stage, respective-

ly, Bar=20 um.
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Fig. 6 Distribution starch granules of different stages of floral organs

(C)1994-2019 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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