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Relationships Between Fruit Growth, Cell Water
Potential and Its Components and Cell Wall
Extensibility in Grapevine

Zhang Dapeng Deng Wensheng Jia Wensuo
(College of Plant Science and Technology)

Abstract The experiment conducted under full water supply ensuring a relative constant
fruit water potential at dawn during the growing season, showed that, during the first
phase of rapid growth of fruit, the solute potential of fruit cell decreased while the pres-
sure potential increased, and both the elastic and plastic extensibilities of fruit cell wall
reached their maximums of the whole growing season. Fruit water potential decrease slow-

ly when the fruit lost water , and this decrease of water potential was mainly due to the
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decrease of pressure potential before incipient plasmolysis,which indicated a smaller capac-
ity of osmoregulation of fruit during this period. During the lag phase of fruit growth,there
was little change in the solute potential and pressure potential of fruit cell, but the elastic
extensibitity of fruit cell wall was greatly decreased in comparison with the first phase of
rapid growth,and the plastic extensibility of fruit cell wall reached the minimum of the
whole growing season. The characteristics of the changes in fruit cell water potential,so-
lute potential and pressure potential when fruit lost water during this period were similar
to those of the first phase of rapid growth. During the second phase of rapid growth, both
the decrease of fruit cell solute potential and the increase of pressure potential were the
most remarkable of the whole growing season, and the elastic extensibility of fruit cell
wall continued to decrease slowly while the plastic extensibility reached the second maxi-
mum. The decrease of fruit water potential was very rapid but the decrease of pressure po-
tential of fruit cell was relatively slow when fruit lost water at this time, which indicated a
great capacity of osmoregulation of fruit during this period. It was therefore considered
that the continual increase of the fruit cell pressure potential during the fruit developm;ent
could be the power to the fruit growth and a close coordination of the extensibility of fruit
cell wall and the fruit cell pressure potential could regulate the growth rate of fruit. The
first rapid growth of fruit could be related to the continual increase of the fruit cell pres-
sure potential and that of the elastic and plastic extensibilities of fruit cell wall. The lag
phase of growth was probably caused by a relative rigid, the least plastic fruit cell wall and
the smaller fruit cell pressure potential during this period. The second rapid growth of
fruit was considered to be powered by the intense increase of the fruit cell pressure poten-
tial and to be ensured by a recurence of the plastic extensibility increase of fruit cell wall.
Water stress inhibiting fruit growth induced the osmoregulation in fruit and an increase of
the cell wall rigidity of fruit, this increase of the cell wall rigidity being the most remark-
able for the first phase of rapid growth. The mechanism of the changes in the sensibility of
fruit growth to water stress during the different fruit developmental phases was discussed.
Key words grapevine; fruit growth; solute potential; pressure potential; extensibility of

cell wall
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