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Features of Spiral Thickenings
in Korean Dicotyledonous Woods **

Jae-Woo Kim*? - Yu-Jung Kim*? - Sang-Jin Park*?

ABSTRACT

This study was carried out to investigate features pertaining to spiral thickenings, which was

considered one of the most important diagnostic values, for wood identification. Species, kind of
cells with spiral thickening, and ridge numbers of spiral thickening per axial mm were recorded in
71 families, 144 genera, 316 species of Korean hardwoods. Spiral thickening was observed in 128 of
316 species, about 40.5 % of ali the investigated, and classified intc 6 types on the basis of
distributional patterns and morphological features as follows:

1.

Type 1, present throughout all vessel element, which was found in 14 families, 19 genera, 43
species,

Type 2, present only in small vessel element, which was found in 18 families, 29 genera, 41
species,

Type 3, present both in small vessel element and wood fibers, which was found in 8 families, 17
genera, 29 species,

Type 4, present in wood fibers, which was found in 1 family, 1 genus, 1 species.

Type 5, present only in tail of vessel element, which was found in 4 families, 5 genera, 9
species.

Type 6, being present in vessel element faintly or partially, which was found in 2 famlies, 3
genera, 5 species,

Keywords : Spiral thickening, ridge numbers, branched "spiral thickening, vessel element, wood

fiber
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Table 1. Classification of the spiral thicke-
nings by cell type and feature,

. Type 1 Present in all the vessels

. Tvpe 2 Present only in small vessels of latewood
. Tvpe 3 Present both in vessels and wood fibers

. Tvpe 4 Present in wood fibers

. Type 5 Present only in tail of vessels

. Tvpe 6 Present in vessels faintly or partially
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Type 4 Type 5 Type 6

Fig. 1. Schematic classification of each type by spiral thickenings.
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Table 2. Species with type 1 and ridge numbers per axial mm and branched spiral thickening,
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Family Genus Species
Betulaceae Carpinus(350} C. coreana™ (350)
Magnoliaceae Magnolia{208) M. grandiflora(208)
Pittosporaceae Pittosporum{Z16} P. tobira(216)
Pomoideae Eriobotrya(336) E. japonica™® (336)
Raphiolepis{263) R. umbellata* (268)
Chaenomeles(252) C. sinensis(252)
Pourthiaea(172) P. villosa{172)
Sorbus(173) §. commixta(172), S. alnifolia(173)
Rosoideae Rosa(259) R. hybrida{226), R. multiflora(292)
Prunoidea Prunus(149) P. salicina(168), P. armeniaca var. ansu(118)
P. mandshurica var. glabra{124),
P. persica(152), P. padus(144)
P. sargentii* (156), P. serrulata var. spontanea™® (160)
P. tomentosa* (188)
Aceraceae Acer(211) A. ginnala* (276), A. mono* (220), A. tegmentosum® (208)
A. tschonoskii{252), A. ukurunduense* (184)
A. palmatum(199) , A. pseudo-sieboldianum (168)
A. triflorum(240) , A. mandshuricum (204}
A. negundo* (196) , A. buergerianum{184)
Hippocastanaceae Aesculus(112) A. turbinata* (112)
Sapindaceae Sapindus(284) S. mukorossi* (284)
Koelreuteria(260) K. paniculata(260)
Rhamnaceae Rhamnus(272) R. davurica* (272)
Tiliaceae Tiia(123) 1. amurensis® (102), T. mandshurica* (118)
T kiusiana* (132), T. megaphylla(120)
T. megaphylla(120), T taquetii{144)
Theaceae Ternstroemia(236) T. japonica(236)
Flacourtiaceae Xylosma(263) X. congestum ™ {262)
Myrsinaceae Ardisia(308) A. crenata™® (308)
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*1. Star marks indicate branched spiral thickenings,

*2. Underlines indicate steep of spiral thickenings to cell axis,
*3. Numeral in the parenthesis means ridge number of spiral thickening per axial mm,
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Table 3. Species with type z and ridge numbers per Xm(ﬂ mm and branched splral thxckemng

Famﬂ Genus Species
Juglandaceae Platycarya(352) P. strobilacea{352)
Ulmaceae Ulmus{232) U parvifolia®(396), U. pumila*(224)
U. davidiana var. japonica™ (184), U. davidiana* (144)
U. davidiana® (144}, U. laciniata* (216)
Hemiptelea(324) H. dovidii*(324)
Celtis(344) C. sinensis* (3647, C. jessoensis* (356}
C. koraiensis* (314),
Moraceae Morus(216) M. bombycis* (216)
Broussonetia{292) B. kazinoki(272), B. papyrifera(312)
Berberdiaceae Berberis(253) B. koreana(256), B. amurensis(224)
B. poiretii* (280)
Ranunculaceae Clematis(316) C. terniflora(312)
Eucommiaceae Eucommia(160) E. ulmoides{160}
Leguminosae Cercis(336) C. chinensis(336)
Gleditsia(308) G. japonica var. koratensis(308)
Maackia(224) M. amurensis(224)
Wisteria(340) W. floribunda™ (340)
Robinia(208) R. pseudoacacia® (208)
Rutaceae Evodia(212) E. daniellit*(212)
Phellodendron(172) P. amurense(172)
Poncirus(248) P. trifoliata(243)
Simaroubaceae Atlanthus(138) A. altissima® (138)
Meliaceae Melia{360) M. azedarach var. japonica* (360)
Anacardiaceae Rhus(316) R. chinensis(280), R. trichocarpa(344)
Vitaceae Parthenocissus(240) P. tricuspidata* (240)
Vitis(312) V. coingnetiae{312)
Malvaceae Hibiscus(380) H. syriacus!{ 380}
Flacourtiaceae Idesia(263) 1. polycarpa(264)
Araliaceae Hedera(201) H. rhombea* (201)
QOleaceae Chionanthus(156) C. retusa(156)
Salaceae Lycium(340) L. chinense* (340)
Bignoniaceae Campsis(302} C. grandiflora(302)
Catalpa(268) C. ovata*(304), C. bignonioides* (232)

*1]. Star marks indicate branched spiral thickenings.
*2. Underlines indicate steep of spiral thickenings to cell axis.
*3. Numeral in the parenthesis means ridge number of spiral thickening per axial mm.
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Table 4. Species with type 3 and ridge numbers per axial mm and branched spiral thickening.

Family

Genus Species
Euphorbiaceae Securinega(212) S. suffruticosal212)
Anacardiaceae Rhus(316) R. verniciflua(324)
Aquifoliaceae Tlex(133) I. macropoda*(128), 1. crenata*(144)
I. cornuia* (152}, 1. integra* (116),
Celastraceae Euonymus{162) E. japonica(132), E. alatus(144)
E. oxyphyllus{184), E. macropterus(188)
E. sieboldianus* (164)
Celastrus(164) C. orbiculatus(164)
Tripterygium(196) T regeli;(196)
Thymeleaceae Daphne(196) D. genkiwa(196)
Elaeagnaceae Elaeagnus(254) E. umbellata({268), E. glabra(220)
Oleaceae Abeliophyllum(207) A. distichum (207)
Ligustrum(159) L. japoricum{204)
Osmamthus(296) O. fragrans* (296)
Forsythia(288) F. koreana(288)
Syringa(178) S. reticulata var. mandshurica(132)
S. dilatata(248)
8. velutna var. kamibayashii(156)
Caprifoliaceae Lonicera{302) L. maackii(284)
Viburum(149) V. awabuki(110), V. erosum(188)
Abelia(120) A. masanensis(120)
Lonicera(302) L. japonica(320), L. maackii(284)

*1. Star marks indicate branched spiral thickenings.
*2. Underlines indicate steep of spiral thickenings to cell axis.
*3. Numeral in the parenthesis means ridge number of spiral thickening per axial mm.



Table 5. Species with type 4, type 5, and type 6.

Types Family Genus Species
4 Saxifragaceae Deutzia D. parviflora
Cercidiphyllaceae Cercidiphyllum C. japonicum
Theaceae Stewariia S. koreana
5 Ericaceae Rhododendron R. mucronulatum, R. poukhanense
R. schiippenbachii, R. micranthum
Vaccinium V. oldhamii, V. koreanum
Empetraceae Empetrum E. nigrum var. japonica
Retulaceae Carpinus C. laxiflora, C. tschonoskii
6 Ostrya Q. japonica
Pomoideae Pyrus P. ussuriensis, P. pyrifolia
riEe] By 2 e A it ulet o 6712 & hardwoods. Bull. Govt. Forest. Exp. Sta. 118.
o8 Ba¥ F UMTH 11138
Type 12 BEEE 2o 124 Fxsis ¥ 4. Ohtani, J. and S. Ishida. 1978. An obser-
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Type 4+ Kol 8= IESE | 5. Meylan, B. A. and B. G. Butterfield. 1978.
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2 4F 5| ok o] i), 81:139~146
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Syracuse Univ. Press, N Y. -78
2 = 3 & 7. Nair, M. N. B. 1987, (_)ccurrem,e of helical
thickening on the vessel element walls of
1. Wheeler, E. A, P. Bass and P, E. Gasson. Dicotyledonous woods. Annals of Botany
1989, TAWA list of microscopic features 60:23~32
for hardwood identification. TAWA Com- 8. fhHEE. ST, ZF BN 1987, KR &
mittee 10(3) 1256~ 257 B, HB S0, A& 1120~330
2. Panshin, A. J. and D. C. Zeeuw. 1980. 9. Yamabayashi, H. 1938, Identification of
Textbook of wood technclogy vol. 1. Korean woods. Bull. Govt. Forest Exp. Sta.
Mecgraw-Hill Book Co:116~118 21:327~331
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