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Abstract: In order to explore the influence of the node on the development of ground tissue cell
walls during the rapid elongation growth in Phyllostachys edulis ‘ Pachyloen’ culms, the anatomical
structure of ground tissue were studied with ordinary optical microscopy and electron
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microscope. According to its structural characteristics, the developmental process of ground tissue
was divided into primary wall formation and secondary wall formation. In the early stage of
primary wall formation, numerous thin walls could be seen under the electron microscope, and the
parenchyma cells contained a lot of starch grains. Intercellular space was smal and
plasmodesmata was rich until in the secondary wall period. At the late stage of primary wall
period, the development of culm was dominated by cell elongation. The intercellular space
became larger. In the abnormal node, the cell thickening was weaker and the starch grains were
more. In the secondary wall period, it was clear that the long parenchyma cells could be observed
with different layers and the contents were mostly degraded. Only a few of the parenchyma cells
contained very few starch grains. During this period, two anomalies were found in the abnormal
node : A white substance with low electron density in the intercellular layer and white protruding
material with low electron density on the cell walls of ground tissue. During the rapid elongation
growth in Phyllostachys edulis ‘ Pachyloen’ culms, a series of dynamic changes of cell walls showed
that the structure and composition of cell walls were closely related to the elongation of plant cells.
The node may participate in regulating the elongation of the internodes,which provided a
cytological basis for revealing the mechanism of rapid elongation growth of Phyllostachys. edulis
‘Pachyloen’.

K eywor ds: Phyllostachys edulis ‘ Pachyloen’; rapid elongation growth ; ground tissue ; cell wall;
node; anatomical structure
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Fig.1 External morphological maps of normal and abnormal sections of thick bamboo stems
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Fig.1 Anatomical structure of ground tissuein early stage of primary wall formation
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A.Apica meristem; B.Differentiation of ground tissue between internodes and nodes; C. Some groung tissue
cells were undergoing mitosis; D. The groung tissue and the fiber cells have the double nucleoli; E.More starch

grains were found in the ground tissue cells; F. The distribution of starch grainsin the node.
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Fig.2 Anatomical structure of ground tissue in the late stage of primary wall formation
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A.The differentiation between long and short parenchyma cells was obvious; B. Margina distribution of long
cell nucleus; C. Thickening of ground tissue Cell walls; D. The cell wall was thickened in the ground tissue cell
walls of abnormal node; E. Starch grains decreased in the ground tissue cells; F. The starch grains in the ground

tissue cells of abnormal node were higher. Note: B. D. F abnormal node
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Fig. 3 Anatomical structure of ground tissue in secondary wall formation
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A. Short cell nucleus marginalization distribution; B. Most of the contents of long parenchyma cells has been
degraded; C. The long parenchyma cell walls were secondary thickening; D. Showing the transverse section of the
vascular bundle; E. Ground tissue cells still have sporadic distribution of starch grains, F. The starch grains
distribution of abnormal node. Note: F abnormal node

VI 4.2 A 2H 2R 4 it B (68 Sl 485 70
Fig 4. Ultrastructure of the cell walls of the ground tissue
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A. The cell walls were thin in the early stage of primary wall formation; B. Rich plasmodesmatas and
organelles; C. The mitochondria structure of the abnormal node; D. The plasmodesmatas in normal node were rich;
E. The cell walls were thickened obviously in the late stage of primary wall formation; F. The transport vesiclesin
abnormal node decreased.; G. The long parenchyma cell walls were secondary thickening; H. White protruding
material with low electron density on the cell walls of ground tissue (as shown in the arrow); |. A white substance
with low electron density in the cell wall of the cell wall (as indicated by the arrow). Note: C. F. | Abnormal
node; A. B. CIntheearly of primary wall formation; D. E. F In thelate stage of primary wall formation; G.

H. | Thesecondary wall formation
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