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Ultracytochemical Localization of ATPase during the
Ground Tissue Development in Phyllostachys edulis Culms
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Abstract: The Ultracytochemical localization of ATPase during the ground tissue development in bamboo
( Phyllostachys edulis ( Carr.) H. De Lehaie) culm was studied with cytochemical technology. At the early
stage of ground tissue differentiation, the ground tissue cell had high ATPase activity. The nuclei, plasma
membrane, plasmodesmata, mitochondria, endoplasmic reticulums, plastid membrane and transfer vesicles,
all had ATPase activity. The ATPase activity in the tonoplast of the long cell increased with the differentiation
of the ground tissue, but ATPase activity in short cell vacoules was lower than that in the long cells. At the late

stage of primary wall period, ATPase activity in the plasma membrane increased. In the secondary wall period,
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ATPase activity in the plasma membrane of the short cell increased remarkably, while lower in that of the long
cell. There was little peroxidase reactive product in the tonoplast. ATPase activity in plasma membrane of the
long cells began to decline in four-year-old culms, but the short cell plasma membrane maintained high AT-
Pase activity whether in growing period or in period of dormancy, suggesting that the short cells kept active ab—
sorption and metabolism. Transfer vesicles and pits also had high ATPase activity. The above results indicated
that the short cells had active exchange and transport with other cells chiefly by symplastic transport and apo—
lastic transport. A relationship between ATPase and the differentiation of the ground tissue in bamboo culms
was also discussed.
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1 —1. ATPase distribution in ground tissue at early stage of differentiation; 1 —2. ATPase activity in the long cell and
short cell at early stage of differentiation; 1 — 3. Showing ATPase activity in the tonoplast and plasmodesmata at the late stage of
primary wall period; 1 —4. ATPase distribution in one year old long cells; 1 —5. ATPase distribution in one year old ground tis—
sue, showing the difference between ATPase distribution in long cells and short cells, and the tonoplast with no ATPase distri—
bution; 1 —6. ATPase activity in three or four years old ground tissue in growing period; A: Amyloplast; Chl: Chloroplast;
CW: Cell wall; Dg: Degradating; ER: Endoplasmic reticulum; IS: Intercellular space. LC: Long cell; M: Mitochondia; N:
Nucleus; P: Pit; Pl: Plastid; PM: Plasma membrane; SC: Short cell; T: Tonoplast; TV: Transfer vesicles; V: Vacoule.
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Fig.1 ATPase distribution in ground tissue
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2 —1. ATPase distribution in five years old ground tissue; 2 —2. ATPase activity in three years old ground tissue in peri—
od of dormancy; 2 —3. ATPase distribution in five years old ground tissue in period of dormancy; 2 —4. The polar distribution
of ATPase in intercellular space of one year old short cell; 2 —=5. The polar distribution of ATPase in intercellular space of five
years old short cell; 2 —6. Control experiment, showing no ATPase reacting substance. A: Amyloplast; CW: Cell wall; Dg:
Degradating; IS: Intercellular space; LC: Long cell; LCW: Long cell wall; M: Mitochondia; Mb: Multivesicular bodies; P:
Pit; SC: Short cell; SCW: Short cell wall; TV: Transfer vesicles; V: Vacoule.
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Fig.2  ATPase distribution in ground tissue
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