2008, 25(4): 431- 436
Journal of Zhejiang Forestry College

( , 210037)

, Populus deltoides

(PCD)

PCD 2 13
: S718.3 DA . 1000-5692(2008) 04-0431-06

Differentiation in a secondary xylem vessel element of Populus deltoides
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Abstract: Using electronic microscopy, ultrastructural changes were observed during differentiation in a
secondary xylem vessel element (VE) of Populus deltoides. Results showed that morphological development of
VE differentiation was successively divided into three stages. First was prolongation of the primary cell wall
(the initial stage), where the VE was highly vacuolated and the protoplasm was distributed along the cell
wall. Second was establishment of the secondary cell wall (the pivotal stage) where substances accumulated
before the tonoplast broke, and VE organelle structure was distinct. Golgi bodies and vesicles, which were
associated closely with synthesis and transportation of secondary cell wall substances, were also abundant.
After the tonoplast broke, these substances accumulated faster. Simultaneously, the protoplasm disaggregated,
and the agglomerate chromatin was distributed over the margin of the nucleus showing typical characteristics
of programmed cell death(PCD) . During secondary cell wall formation, no cell wall substances accumulated
between terminal cell walls of neighboring VEs. In addition, terminal cell wall substances were disaggregated
in the post secondary cell wall formation. Later, when the remnant terminal cell wall broke the third stage,
perforation, occurred. Thus, for these successive stages of VE differentiation, the critical stage, when
differentiation was not reversible, was at the start of secondary cell wall formation with succeeding VE dif-
ferentiation similar to a typical PCD process. [Ch, 2 fig. 13 ref.]
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Figure 1 Prolongation of primary cell wall and the establishment of secondary cell wall of vessel element in secondary

xylem (bar = 1 pm)
1. The cross section of stem, showing the vascular cambium and the vessel element ( Ve) which was getting on primary cell
wall prolongation. 2. Ancther Ve, the plasma distributed along the cell wall. 3. The organelle in earlier development stage of
Ve, showing dictyosome and endoplasmic reticulum. 4. The secondary cell wall substances accumulated partly in Ve with
intact tonoplast, showing the tonoplast inflexed. 5. The dictyosome and vesicles during the formation of secondary wall in Ve.
6. The disaggregated mitochondrium, endoplasmic reticulum and dictyosome in Ve. 7. Another Ve, showing the mitochondrium
with transparent area. 8. The later stage of secondary cell wall formation of Ve, showing tonoplast membrane broken and

organelle disaggregated.
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Figure 2 Disaggregation of nuclear and formation of perforation of secondary xylem vessel element (bar = 1 pm)
1. The disaggregation of vessel element(Ve) nuclear, showing agglomerated chromatin distributed in the margin of
nuclear. 2. The later differentiation stage of Ve, the plasma disaggregated mostly, but the structure of nuclear is clear.
3. The longitudinal section of Ve, showing the perforation developed. 4. The skew section of Ve, showing the

developing perforation. 5. 4 enlarged partly, showing organelle, and plasma membrane inflexed near the terminal cell
wall of Ve. 6. The terminal cell wall between the neighbor Ves were broken.
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