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Dynamic Changes of Ca®*" Distribution During the Process of
Programmed Cell Death in Buds of Apical-bud-senescence Chestnut

GUO Yan, LIYing, ZHANG Shuhang, ZHANG Xinfang, WANG Guangpeng

(Changli Institute of Pomology, Hebei Academy of Agricultural and Forestry Sciences, Changli 066600, China)

Abstract: [ Purpose] In this study, the dynamic changes of Ca’* distribution during the process of
programmed cell death (PCD) in bud of apical-bud-senescence chestnut X12 were studied, and the re-
lationship between the dynamic changes of Ca* distribution and PCD were studied, too. [ Method ]

The dynamic changes of Ca® distribution during the process of programmed cell death in buds of ap-
ical-bud-senescence chestnut X12 were investigated with electromicroscopic-cytochemical methods
of calcium antimonate. [ Result] During the S1 period, the cell structure was normal, and Ca®
mainly distributed on the cell wall and intercellular space, and little was seen in the cytoplasm and
nucleus, and few in the vacuole. During the S2 period, some organelles were slightly degraded. The
concentration of Ca* in intercellular space decreased, while the level of Ca’” in cytoplasm and the vi-
cinity of vacuolar membrane and nuclear membrane were increased. During the S3 period, cells disin-

tegrated further, and cell wall, vacuole and nucleus degraded severely. The number of calcium
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particles on the cell wall and intercellular space become very rare, and the level of Ca® in cytoplasm,

nucleus, and cracked vacuole and around the vacuole increased significantly. During the S4 period,

cells degraded severely and Ca’' particles appeared irregularly in cell, little on plasma membrane and

cell wall, and a great deal of Ca® concentrated upon the ruptured tonoplast and the vacuolar frag-

ments. During the S5 period, cytoskeleton were distorted because of degradation, organelles were de-

graded and ruptured, the Ca’ aggregated with the degraded organelle fragments in lumps. [ Conclu-

sion ] The dynamic changes of Ca™ appeared in buds of apical-bud-senescence chestnut during the

process of PCD, and Ca** was involved in the process of PCD. The congregation of Ca’* in cytoplasm,

nucleus and vacuole, might contribute to the PCD in buds of apical-bud-senescence chestnut X12.
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Note: The black particles (arrowhead) in a)-j) are the calcium antimonite precipitate which shows calcium’s distribution. a) during the S1 period: there were
a great amount of calcium particles in the intercellular space or on the cell wall, some calcium particles near the tonoplast, less calcium particles in the cyto-
plasm and the nucleus, no calcium particles in the vacuole; b) during the S1 period: many calcium particles on the endoplasmic reticulum; ¢) during the S2
period: Less calcium particles in the intercellular space, less calcium particles were arranged along the cell wall, many calcium particles in the cytoplasm, a
neat circle of calcium particles is distributed along the nuclear membrane, less calcium particles in the nuclear; d) during the S2 period: many calcium
particles near the tonoplast, and in the disassembled vacuole; ¢) during the S3 period: less calcium particles in the intercellular space or on the cell, and more
in the cytoplasm; f) during the S3 period: there were a great amount of calcium particles on the plasma membrane and the plasmodesmata, and many calci-
um particles near the tonoplast and nuclear membrane; g) during the S4 period: there were almost no calcium particles on the cell wall; h) during the S4
period: calcium particles were randomly distributed at the vacuole debris; i) and j) during the S5 period: dalcium particles aggregated with degraded organ-
elle fragments; k) and 1) after the slices were treated with EGTA, the arrows showed the cavity of calcium sequestered by EGTA and the calcium precipitate
particles were eliminated. N. nucleus; Nu. nucleolus; Cw. cell wall; Re. endoplasmic reticulum; Pm. plasmalemma; Vm. tonoplast; V. vacuole.
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Fig. 1 Ca® distribution of the buds cell at five stage of apical-bud-senescence chestnut X12
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Note: a) during the S1 period: there were a great amount of calcium particles were arranged along the cell wall; b) during the S2 period: there were a great
amount of calcium particles were small and scattered within the intercellular space; ¢) during the S3 period: many calcium particles on the endoplasmic re-
ticulum, and less in the nucleus; d) during the S4 period: there were a few of calcium particles in the cytoplasm; e) during the S5 period: there was almost no
calcium particles in the vacuole. N. nucleus; Nu. nucleolus; Cw. cell wall; Re. endoplasmic reticulum; Pm. plasmalemma; Vm. tonoplast; V. vacuole; Chl.

chloroplast
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Fig. 2 Ca™ distribution of the buds cell at five stage of
no-replaceable bud chestnut Dabanhong
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