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Morphological Variation of Vessel Elements in
the Korean Diffuse-porous Woods*!

Park Byung Dae*? . Park Sang Jin*:

Abstract

This study was carried out to investigate the variations of dimension and exterior shape of
vessel elements, morphology of spiral thickening and ray-vessel pit in korean diffuse-porous
woods (56 species, 18 families). The tangential pore diameter and vessel element length was
increased, whereas the pore number per unit area(lmm?) was décreased from pith outwards.
The tangential pore diameter was decreased but the length of vessel element was not changed
from earlywood to latewood within an annual ring. However, the dimensional variations of
vessel element was not able to be recognized among relative positions in peripheral variation.

The exterior shape of vessel element could be classified into four types; Type 1 is without
tail, Type 2 with ligulate tail, Type 3 with broad taper tail and Type 4 with the very short
length between perforations. The distribution frequency of Type 2 and 3 was relatively high
in comparision with the others. According to the prominence, distribution position and
branched shape, the spiral thickenings could be divided into five types. The spiral thicken-
ings occurred 52% in the species observed. Thus it was doubtful to consider the simple
presence of spiral thickening as diagnostic index in diffuse-porous woods. The morphology of
ray-vessel pit could be grouped as reticulate, scalariform, oval, linear and coalescent type.

Most of species examined showed oval and linear type.

1. #

Tl

wEe] BUER(lnm’) ¥ SWHE #iz Y

A#te BAS BREED BEN BT B
BR) BRS o3 R0l BAEIT. HHES
#et @ WEC FEste REEMA oA
g Rdeiust F—-ElAdM = BE X
TREIL B4

BEREF Hole HMEYH KHFEE B
4ol Bpndel whet @/ 1 AL H
olsp ofAZEAR HHHELZ EFo, o

*1 . S 5230 Received May 23, 1987.

EaHmes EAde BEEEH: A9 HHA
s ZHdoh

dH BEEFUE 1EKRAN FEHoA &
2 s Emsh B el A Ao Bt
gk a8y B HRES ZT Robinia
pseudoacaeia @) 7% HMEFERS Zole FHAA
B Ao #krt gle Aer rausga Ank
F i IR (Peripheral variation )= $H3EH
REMT GRY WR REIASY EF

x: . REKBE BEAB College of Agriculture, Chonnam National University, Kwangju

505, Korea.



2 ZA428 A15d 35 1987 99

Holl 3 HEs #ol H7 sk Y #
BA 4z @E KMA #Biiia X 4ER
T KBS ¢ Hirel Mlazelrt o KB
e f ade gET o o] EEE
el A Mifaelst 7vd #Heo 5%, BRHE
A g ZAA JEidde #EE T 3H
4H6re] HARIEE el B3t #®ER Uk

BEERS PR By #RES Jeidy
v EEATz A douonn g
FlEE " Panshin 3 Zeeuw™ & Y-BFEMS
BZ&ER ligulate tail ¥ broad taper tail & —f&
9 tail WEE #ESADT. £ Gardner &
Taylor's AHEEFEME S FIASIY &9 ¥
BE Hasidd. a2uv tail o FRed < B
TEFRY HESE B8 Hxe 33 BREY
RiF oo,

HERNREE BEde BERES LREHK
e M B BEo] ojFojyo. "™ g
el EBEKEE BELERAA ®WE elhve
BIEEE S e AMEIM Bfs g
oy FEHEBTFEMES PAT BEERAA
IEIRE Y SHEHE ol Fl--HERAE
A R e Aoy byt e
ojge iEIRE Y FREMR =Ohtani 9 Ishida™
7t HEEFES WAHE o3 EEHEA &A%
FREsE7 #ER ol kA SEHRC #BE
HAD 0w 3 REeRE T SRl RiREE
o arEifEel A A Jepdo

MG WERY B LERBEHHE W
mEe EfEe o RIS BEE Rz K
H#ey RE7H de Aoz g8Ad g
WY e HaAHEEY BEEe BAFEE 3A
47b] FRE 1) MEHTEMY A TR, 2) R
Bkl RE, 3) fibike HREY 4) BV ~mERY
9 ks B4t Braun”€ Populus 9
g WEMS BF& “contact cell”olEt &
o ol EEWE WA BEBE AN BH
it S HWE AL

AFKe RERMY TEBRER BTEE
o WREE POz BESESY AHEHNE &
e BERTEAM WEEX BN

¢ EHIA KESHAD. ohed AMFE - &
BEE RS A8 REHILMA Aol BEX
& BRI KK Pattern € Wz sdd.
olRe HME s BWEX 5o} MESMRK) K
B Ao WILMTS HRossd “RE K%
& EHEs o

AR e NFBEMY KX Pattern & B3I
o) WEA S HHHE 1ERNY EREEN
WRE RES U

AT HRBHREMEANAN SR Hete oy
¢ HEF RE AHERERE - B 7}
W AR A5Y BE FEPE @HEe s
2% MEAS WREY XK Patern & R
stol K#4 o REHILA T WAEL BHS
FE FESAG.

2. MH3 HiE
2.1 HR

HEs BR FHE MEe LFEE KAl
Humol M 1978 6 Aol BEE AMNUEF, 12
HuF, FAUYF L FFUTY i &
e WEHAAAM FA4 Semd) HRES HEHA
o I L Table 13 2t

Table 1. Characteristics of matertals examined

Age(years) D.B.H(cm)

Scientific name

Populus spp. 27 24.9
Acer mono 46 21.7
Tilia mandshurica 44 20.8
Cornus controversa 33 18.2
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Table 2. List of species examined

) Family Genus Scientific name Common name
Saliaceae Populus Populus davidiana DODE A} &) - -
Populus maximowiczii HENRY L R
Populus koreana REHDER EEA
Salix Salix glandulgsa SEEM ShalE
Salix koreanis ANDERSS. HR=RE S
Juglundaceae  Pterocarva Pterocarva stenoptera PC g s
Juglans Juglans mandshurica MAX e v
Betulaceae Betula Betula costata TRAUTV A A -5
Betula schmidtii REGEL Hbeko -
Betula chinensis MAX 7H ub e -
Betula platyphylla var. B e
japonica HARA
Betula daverica PALL Eobuog
Alnus Alnus japonica STEUD LRI RS
Alnus hirsuta(SPACH) I R
PUPR
Carpinus Carpinus cordata BL k] ab e
Carpinus laxiflora BL A5
Corylus Corvius sieboldiana var, S ok b
mandshurical MAX )C K.
SCHNEID
Fagaceae Fagus Fagus crenata var. multiner- W kT
vis(NAK)T.LEE
Magnoliaceae  Magnolia Magnolia kobus AP DC Sl v
Magnolia grandiflora 1. e AbE-
Lauraceae Cinnamomum Cinnamomum  japonicum SIER A ] R
Neolitsea Neolitsea sericead BL..)KOIDZ A g
Platanaceae Platanus Platanus orientalis 1. HFH
Platanus occidentalis 1 oF e Fl-g-
Rosaceae Prunus Prunus mackii RUPR N xR
Prunus padus L HAEZ T
Prunus serrulata var. AR
spontanedd MAX )WILS
Pyrus Pyrus pyrifolid BURM) ol v
NAKAI
Sorbus Sorbus commixta HEDL w}7hE
Sorbus alnifollia(S.et Z) ghuf v}
K.KOCH
Aquifoliaceae  Ilex Ilex integra THUNB 7rehvg-
Celastraceae Euonymus Euonymus macroptera RUPR vhel 2 5
Aceraceae Acer Acer ginnala MAX AV
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Family Genus Scientific name Common name
Acer mono MAX T2 A
Acer tegmentosum MAX AAA BT
Acer techonoskii var. A )5
rubripes KOM
Acer barbinerue var. 74 A] et
glabrescens NAKAI
Acer ukurunduense HA BT
TRAUTV.et MEYER
Acer pseudo-sieboldianum FLuEF T
var. koreanum NAKAI
Acer triflorum KOM B2}z T
Acer mandshuricum MAX B
Sabiaceae Meliosma Meliosma myriantha S. et 7 v E b
Meliosma oldhamii MAX grefel v
Tiliaceae Tilia Tilia amurensis RUPR 3| v
Tilia mandshurica RUPR. et. MAX Azl T
Tilia megaphylla NAKAI A gt
Theaceae Stewartia Stewartia koreana NAKAI 7
Camellia Camellia japonica L. Fu T
Cornaceae Cornus Cornus kousa BUERG Abghu g
Cornus controversa HEMSLEY 5T
Cornus walteri WANGER A
Ebenaceae Diospyrus Diospyrus lotus L ZEYT
Diospyrus kaki THUNB A
Styraceae Styrax Styrax obassia S.et Z Z-Z T
Styrax japonica S.et Z aff S5
Oleaceae Syringa Syringa reticulata var. 7 3
mandshurical MAX JHARA
22 % & WA Aol AL TEo] Schulizelk BRSO
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Fig.1. Vanations of tangential diameter of pore

from pith outwards.
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Table 3. Distribution of genus according to the types of vessel element

Distribution

Types R

frequency(%)

40 4 — 60

Populus, Salix, Betula, Pterocarya, Juglans. Mag-

Tilia, Diospyrus

Alnus Carpinus, Corvlus, nolia, Cinnamomum Acer,

Type 1 Fagus, Neolistea, Platanus, Stewartia, Stvrax

Prunus, Pyrus, Sorbus,
Euonymus, Meliosma,

Camelita, Cornus, Syringa

Juglans Salix, Pterocarya, Betula, Populus, Alnus, Carpinus

Cinnamomum, Sorbus, Ilex, Corylus, Fagus, Magnolia

Type 2 Euonvmus, Tilia, Camellia, Neolistea, Platanus, Pru-
Styrax nus, Pvrus, Acer, Melios-
ma, Stewartia, Cornus,
Diospyrus, Syringa
Acer, Camellia Populus, Alnus, Betula, Salix, Pterocarya, Juglans,
Carpinus, Corylus, Fagus, Sorbus.
Type 3 Magnolia, Cinnamomum,
Neolistea, Platanus. Pru-
nus, Pyrus, .Ilex, Meliosma.
Tilia, Stewartia., Cornus,
Styrax
Type 4 All genus examined.
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Fig.9. Distribution {requency of the vessel ele-

ment types.
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(c) oval, (d) linear, (e) coalescent.



FMAL - AMEE - BEE TE HJlM Y BEER WIEER 11

Lol #RAAM taild HEE hl.og8 HE
BEY AEHESE 58S B BiHdME B
HER) ERVE B @k wEbA KRB
B EEHEFEAE B3 4B BRE ES
Li%ﬂl BEEF 28BH "ﬂ“ﬁ B BEIES

a3t plgslor B3eg AaE
3.2.2 BIEIRE o] JHRERR

BEERY NEHE@A FESE EIEREY
FEE KHEmel EE€MT2 EERSA go
M Butterfield 8 Meylan*, Meylan 3 Butterf-
ield”, Othani 9 Inshida®™, % Othani"'ol] 2|3}
BEHY fENdME B RN SR M 3l
v oAer duA Ut KPERAME RKFEE
B MIEIRE e EEES SEREE ok
BEol o2t Figl07 o] Type 1,2,3,4 4 58
sEE 5 U

Type 11 8RBEARE Y Hilksl A @ EEEE
7t s] SR ek barfilel fERRCl Fov EH
S e ek &% WAEE(Fig 10, 4

Type 2 0 SHSEMRE 7Y S s A o «
ebtb barfiil ol 7}75‘0? Wi A 5584 ¥

¥o pAHE

Fig, 10,
Prpe 30 @?ﬁiﬁi?ﬂ g AsHA ks

10, ¢).

Type 4 RSEREE 7 BEXLAEV mEHA&
BEEFY HE¥Hd 7teA Jdedes mE
(Fig.10,d).

Type 5 SRIERCEYF A8 A ¢ 23] %M
Al vYEbhvE EE(Fig. 10,e).

Panshin & Zeeuw™, L#H"™ RAZER M o
ol HIEREE BIMANE HEHEETRGE
g Bol vehde EILHANE F#H
FEA 12A HHEtn AT BiEREe
& Wkl mE B 5T Table 49 Yepdl
upsh et

Dllol ERAM BEHRHES oF 52%9 29
O A IR BES AT Bt LE
BRI KUl A MREEREE ST BBl HrEsiEol
g sk Aoz MawEel S TER
2 Qs gov B TEME BEEE
RAZEBIM o) PELL ol A IRIEIRE L st g
RIEIE L BHis i FEGS BESRMA 2
olel 7+ glchar A ebg ok,

5.2.3 b BERe Bl HEERE

MAHEET BER BILE BEILHE B
3] WENE FE AILM S6EES REEMES
FE s BlEg R SEWRE AL 1 @R(Fig

Tahle 4. Distribution of spiral thickening types according to species examined

Type Species

Sorbus alntfollia, Tilia mandshurica,

Type

Tilia amurensis.

Prunus padus. Prunus serrulata var.

Type 2

s pontanea,

Tilia megaphylla, llex integra, Magnolia  grandiflora,

Frunus mackii, Sorbus commixta, Pyrus pyrifolia

Acer gimnala, Acer mono. Acer tegmentosum,

Acer tschonoskii var. rubripes, Acer barbinerve var.

Type 3 idibrescens, Acer wkurunduense, Acer mandshuricum,

Acer triflorum, Euonymus marcroptegra

Acer  Pseudo-sieboldianum var koreanum.

Type 4 Carnus knusa. Meliosma oldhamii,

Tvpe B
JF

froversd.

Syringa reticulata var. mandshurica.

Fopulus maximowiczit, Salix, glandulosa, Magnolia kobus, Neolitsea sericea, Cornus con-
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Table 5. Grouping of species according to ray-vessel pit tvpes

Type Species

Populus davidiana, P.maximowiczii, P koreana

Salix koreansis, S. glandulosa, Pterocarva stenoptera,

reticulate

Juglans madshurica, Carpinus cordata
C. laxiflora, Meliosma oldhamii

Fagus crenata var. multinervis, Magnolia kobus

M. grandiflora, Cinnamomim japonicum, Ne

eolitsea sericea,

scalariform Platanius orientalis, P.occidentalis

Stewarttia koreana, Camellia japonica

Alnus japonica, llex integra, Corylus sieboldana

var. mandshurica, Prunus mackii, F. padus, P,

serrulata var. spontene, Pyrus pyrifolia, Sorbus commixta,

oval S. alnifollia, Meliosma myriantha,

Cornus kousa, C.controversa, C. waltert,

Syringa reticulata var. mandshurica.

Euonymus macroptera, Acer ginnala, Acer mono,

Acer tegnentosan, A. tschonoskii var. rubripes,

linear- A. barbinerve var. glabrescens,

A. ukurunduense

A.pseudo-sieboldinum, A. koreanum, A. triflorum

Tilia amurensis, T. mandshurica, T.megaphylla

Betula costata, B.schmdtii, B.

chinensis, B.

coalecent  platyphylla var. japonica, B. davurica, Diospyrus kaki,

Styrax obassia, S. japonica
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