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A Study on the Vessel Structure of Fagaceae Species in Korea (1)
—Micromorphology of Vessel Wall Sculpture —
Sung Jae Lee* - Won Yong Lee**

SUMMARY

This study was carried out to investigate the micromorphology of vessel wall sculpture such

as shape of perforation plate, perforation rim, steepness of perforation plate, occurrence of
vestured pit, warty layer and ray — vessel pitting on 13 species of Fagaceae in Korea,

1.

The results were summarized as follows;

In the species examined, all sample species except Fagus crenata var. multinervis have
simple perforation plate. But Fagus crenata var. multinervis has simple and scalariform
perforation plate (it was called to combination perforation plate) in a tree stem,

. The shapes of perforation rim could be classified into five types: Type A without tail, Type

B with small tail on both sides, Type C with long tail on both sides, Type D with tail only
one side and Type E with the very short interval between perforations. Among five types,
Type B and C have higer frequency of distribution than the others.

. The steepness of perforation plate measured was about 20 degree on pore zone and 43 degree

on outside parts of pore zone,

. Species with vestured pit were Q. aliena, Q, dentata, Q. variabilis, Fagus crenata var.

multinervis, Castanopsis cuspidata var sieboldii, Q. acuta, Q. stenophylla, and Q. glauca.
But the extent of vesturing was very slight and vestured pits were observed mainly in
ray —vessel pit of some vessel elements.

. Species with warty layer on the inner surface wall of all vessel elements were Q. acuta, Q.

stenophylla, Q. glauca, Fagus crenata var. multinervis and species with warty layer of
some vessel elements were Q. aliena, Q, dentata, Q. variabilis, Castanopsis cuspidata var,
sieboldii.

. Species with palisade ray —vessel pit were Q. acuta, Q. stenophylla, Q. glauca, Castanea

crenata, Castanea bungeana, Q. aliena, Q. serrata, Q. mongolica, and species with scalari-
form ray—vessel pit was Fagus crenata var. multinervis and species with oval ray —vessel
pit were @, dentata, Castanopsis cuspidata var sieboldii
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Table 1. Characteristics of materials examined.

U2

53] Quercus@ o HiES 21 ARl B
3 #T0) B 2A BE S vt A3 HES
HEY WES F2 glo] Mgl Bol M
H1 o & REME ¥ ES BEREM, A,
WM, MRAH, BB EH, FHikd, T1IFE 5
o2 FASL Uk o] o] K-S MK
o2 fugKEe]l e 2o o (BE
M), BUREREANANE olEuhe RITKGEY]
HHAEHD Qo ug R BEits 74
502 AL At 53] o] #E S HERN
o] Tylosis7} ‘225 o] o HBNAE L=l
U RS Wikste RWIM BRkshs tank B

Scientific name Korean name D.B.H(cm)  Age (years) Locality
Quercus mongolica Al g 28 35 163 Dukduweon Chunsunggun,
Fischer Kangweondo
Quercus aliena FA 2148 A= 27 37 2 Bongmyung Chunsunggun,
Blume Kangweondo
Quercus dentata Gz 3 38 163 Dukduweon Chunsunggun,
Thunb Kangweondo
Quercus serrata E3UR 25 37 163 Dukduweon Chunsunggun,
Thunb : Kangweondo
Quercus variabilis 3T 29 41 . 163 Dukduweon Chunsunggun,
Blume Kangweondo
Quercus acutissima et 28 35 163 Dukduweon Chunsunggun,
Carruthers Kangweondo
Fagus crenata var. Yy - —  Wood sample room
maltinervis(NAK)T Lee
Castanea crenata LIas et 28 21 Sanongdong chunchun,
Sieb. et Zucc Kangweondo
Castanea bungeana ofuiL} - - Wood sample room
Blume
Castanopsis cuspidata FAZGT - —  Wood sample room
var. sieboldii Naka
Quercus acuta B - - Wood sample room
Thunb
Quercus stenophylla A7 AR - - Wood sample room
Makino
Quercus glauca 4 R - - Wood sample room
Thunb
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Fig. 1. Types of the perforation rims,
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Table 2. Distribution of perforation rim on all
sample trees.

. Type of perforation rim
Species

A%) B%) C(%) D%) E%)
Quercus mongolica 81 351 405 162
Quercus aliena 55 30.6 361 25.0 2.8.
Quercus dentata 6.1 21.2 515 21.2
Quercus serrata 59 33 4.1 118 29
Quercus variabilis 18.2 364 152 303
Quercus acutissima 12.2 387 225 25.8
Fagus crenata 6.7 11.7 533 250 3.3
var. maltinervis
Castanea crenata 13.8 31.0 29.3 224 34
Castanea bungeana 4.9 268 51.2 171
Castanopsis cuspidata 10.6  44.7 234 191 21
var, sieboldii
Quercus acuta 16.2 405 10.8 32.4
Quercus stenophylla  13.5 56.8 8.1 21.6
Quercus glauca 17.6 529 59 235
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Table 3. Steepness of perforation plate on
all sample trees.

Species Early wood Latewood L/E
Quercus mongolica 21 42 2.0
Quercus aliena 19 40 2.1
Quercus dentata 12 35 2.8
Quercus serrata 18 40 2.2
Quercus variabilis 23 45 1.9
Quercus acutissima 20 42 2.1
Fagus crenata 39 60 1.5
var. maltinervis
Castanea crenata 15 48 3.2
Castanea bungeana 21 62 2.9
Castanopsis cuspidata 25 58 2.3
var, Sieboldii
Quercus acuta 20 23 1.2
Quercus stenophylla 29 H 1.2
Quercus glauca 21 28 1.3
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Fig. 3. Relation between steepness of
perforation and proportion of vessel

length to diameter on all sample trees.
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Table 4. Species with vestured pits on the inner
surface wall of some vessel elements,

Extent of vesturing in pit

Species
V-V pit V-R pit

Quercus aliena 1 1
Quercus dentata 1
Quercus variabilis 1
Fagus crenata 1
var, maltinervis

Castanopsis cuspidata 1
var. Sieboldii

Quercus acuta 1
Quercus stenophylla 1 1
Quercus glauca 1

* 1. Slight vesturing in the vestured pits,
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Table 5. Species with warty layers on the
inner surface wall of vessel elements.

Extent of warty layer on the
Species inner surface wall of vessel
All vessel | Some vessel
Quercus aliena 3
Quercus dentata 2
Quercus variabilis 1
Fagus crenata 1
var. maltinervis
Castanopsis cuspidata 1
var. Sieboldii
Quercus acuta 3
Quercus stenophylla 3
Quercus glauca 3

* 3. Warty layers are densely present
* 2. Warty layers are moderately present
* 1. Warty layers are scarcely present
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Table 6. Grouping of species according to
ray —vessel pit types.

Types Species

Q. acuta, Q. stenophylla, Q. glauca,

Palisade Q. acutissima, Q. variabilis, Castanea
crenata, Castanea bungeana, Q.aliena,
Q.serrata, Q. mongolica

Scalariform  Fagus crenata var. multinervis

Oval Q. dentata, Castanopsis cuspidata
var, sieboldii
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Fig. 4. Simple perforation plate. Castanopsis Fig. 5. Scalariform perforation plate. Fagus
cuspidata var. sieboldii (718X). SEM. crenata var, multinervis. (1050X). SEM.

Fig. 6. Reticulate and scalariform perforation, Fig. 7. Vestured pit within intervascular
Fagus crenata var. multinervis (992X). SEM. pitting, Q. aliena (992X). SEM.
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Fig. 8. Vestured pit within intervascular Fig. 9. Vestured pit within ray-vessel pitting.
pitting Q. Stenophylla(2010X). SEM. Q. dentata(856X). SEM,

Fig. 10. Vestured pit within ray-vessel Fig. 11. Warty layer. Q. aliena(3920X). SEM.
pitting.Q. dentata (3370X). SEM.
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Fig. 12. Warty layer. Castanopsis cuspidata Var. Fig. 13. Warty layer. Q. glauca (2870X).
sieboldii (2120X). SEM., SEM.

Fig. 15. Palisade ray-vessel pitting. Q.
S5 stenophylla (578X). SEM,

Fig. 14 Warty layer. Q. stenophylla (1810X).
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Fig. 16. Palisade ray-vessel pitting. Q. glauca Fig. 17. Scalariform ray-vessel pitting. Fagus
(973X). SEM. crenata var, multinervis. (598X), SEM.

Fig. 18. Oval ray-vessel pitting. Q. dentata ~Fig. 19. Oval ray-vessel pitting. Q. dentata
(425X). SEM (860X). SEM





