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Studies on the survival rate of ray parenchyma cells with
ageing process in coniferous secondary xylem.

Tadashi NoBucHI, Shigeru TAKAHARA and Hiroshi HARADA
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Table 1 Description of sample trees

Distinction | Width | Age
Species Axial Resin | of sapwood of of D.B.H. Date of Note
parenchyma* canal | -heartwood |sapwood sapwood| (cm) sampling
boundary** | (cm) (year)

Togasawara, Pseudotsuga japonica BeissN. + (t) + + 1.8 14 21 | June 15, 1978 | Kyoto
Karamatsu, Larix Leptolepis GORD. + (t) + + 2.2 15 35 May 18, 1978 | Ashin
Yéroppat6hi, Picea abies KARrsT. - + - 10.9 11 25 | June 24, 1978 | Shibecha
Akamatsu, Pinus densifiora  SIEB. et Zucc. - + + 8.0 26 30 May 29, 1977 | Kyoto
GoyoOmatsu, ﬁr;\uélﬁeontap hylla MAYR var Himekomatsu - + + 3.7 13 20 | Jan. 16, 1979 ”
Inumaki, ¥ Podocarpus macrophyllus D. DoN + (d) - —_— _— —_— 17 | June 15, 1978 ”
Rakanmaki ¢~ Fodocarpus macroplplius D. Dow +(d) - — | — | — | 1 " "
Nagi, + Podocarpus maki ZoLvr. et MORITZ. + (d) - _— _— _ 20 ” ”
Inugaya, Cephalotaxus harringtonia K. Kocn + (d) - _— —_ —_— 15 Dec. 21, 1978 ”
Momi, Abies firma SIEB. et Zucc. + (s) - - 4.1 14 20 | June 14, 1977 ”
Tsuga, Tsuga sieboldii CARR. + - + 5.0 29 20 May 28, 1979 ”
Todomatsu, Abtes sachalinensis Fr. ScHuM. + (s) - — 4.5 10 25 | June 24, 1978 | Shibecha
Sugi, Crypton.eria japonica D. Don + - + 4.1 12 25 | June 13, 1978 | Kyoto
Hinoki, Chamaecyparis obtusa ENDL. + - + 2.9 14 30 |Jan. 16, 1979 ”
Konotegash wa, Thuja orientaris L. + - + 2.5 17 15 | June 9, 1979 ”
Asunaro, Thujopsis dolabrata S1EB. et Zucc. + - + 2.0 14 15 May 28, 1979 ”
Nezumisashi, Juniperus rigida S1EB. et Zucc. + - + 0.9 12 20 |June 9, 1979 ”
Ichii, Taxus cuspidata SIEB. et Zucc. - - + 1.2 13 13 | June 15, 1978 ”
Kaya, Torreya nucifera  SIEB. et Zucc. - - + 7.0 17 30 ” ”
Koyamaki, t Sciadopitis verticitlata SiEB. et Zucc. - - —_— — —_— 18 ” ”

* 1 (t): terminal, -+(d): diffuse, ~+(s): scarce
** -+ : distinct, -+ less distinct, —: obscure
t Specimen blocks include no heartwood
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Fig. 1  The rate of survival of ray parenchyma cells from cambium to pith.
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Photo. 1  Inner sapwood of Sugi showing the dying of upper and lower cell rows of parenchyma.
Satranin-light green. N: nucleus.

Photo. 2 Changes of ray parenchyma nucle1 from outer to inner sapwood of Yéroppat6hi. Safrani-
light green. (a) outermost sapwood. All ray parenchyma cells contain oblong eliptical
nucleus. (b) central sapwood, nucleus rounding off (arrow). (c) inner sapwood almost
all the cells contain no nucleus.

Photo. 3  Raidal section of Kdéyamaki showing the upper and lower cell rows containing
nuclei. 24-25 annual ring. Safranin-light green.

Photo. 4 Inner sapwood of Sugi showing lipid droplets attached to the cell wall (arrows).
Sudan IV.

Photo. 5 Inner sapwood of Yéroppat6hi showing the crystals (arrows) in the dead cells. Saf-
ranin-light green.

Photo. 6  Inner sapwood of Tsuga showing two types of tannic materials. T shows the tannin

contained in the vacuole of living cell: and arrows show the tannin in the dead cells,
FCSO4.
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Résumé

In order to obtain some fundamental information on the role of wood parenchyma,

the rate of survival of ray parenchyma cells was investigated.
- .- Specimen blocks were taken from 20 coniferous trees by means of an increment
borer. The blocks, which included sapwood and heartwood, were fixed in 3%, glutar
aldehyde. Series of radial-longitudinal sections were cut to cover the distance from
cambium to pith and stained with safranin-light green. Other staining methods were
also employed. ,

From the position of the dying of ray parenchyma cells, survival curves showed
three types. Type I: All cells survive from cambium to the transition zone between
sapwood and heartwood (Akamatsu, Goydmatsu, Ichii, Asunaro, Nezumisashi, Konote-
gashiwa). Type II: A part of ray parenchyma cells die in the inner sapwood (Sugi,
Hinoki, Kaya, Togasawara, Tsuga). In this type the dying of the ray cells starts gen-
erally in the upper and lower cell rows of ray parenchyma or in the cell rows adjacent to
ray tracheids. Type III: A part of ray parenchyma cells die in the outer sapwood (Momi,
Karamatsu, Todomatsu, Yoroppatohi). ‘

From the lightmicroscopy, the inclusions of dead cells were lipid (Sugi, Hinoki etc.),
crystals (Momi, Yéroppatdhi) and tannic materials (Tsuga, Karamatsu) and no starch
grains were observed in all species investigated.

The tree species which showed abrupt decrease of the rate of survival in the inner
sapwood or the transition zone between sapwood and heartwood would belong to the
group having physiologically distinct boundary between sapwood and heartwood.



