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Species of Korean Furniture in the Late Choseon Dynasty (1)

Ji-Ae Song *, Won-Kyu Park ™

ABSTRACT

The purpose of this study was to analyze the species of 82 furniture in the late Choseon
Dynasty (mainly, 19th century), which are housed in the Seoul Museum of History. Total of 22
species were found. The species shared 43% as hard pine(Diploxylon), 9% as Zelkova serrata
Makino, 7% as Paulownia spp., 7% as Tilia spp., 6% as soft pine(Haploxylon), 5% as Ginkgo
biloba Linn., 4% as Cedrela sinensis A. Juss., 3% as Diospyros spp., 3% as Abies spp., 2% as Alnus
spp-, 2% as Picea spp., 1% as bamboo, 1% as Populus spp., 1% as Betula spp., 1% as Juglans spp.
The other minor ones were Torreya nucifera Sieb. et Zucc., Pyrus spp., Castanea spp., UImus spp.
and Kalopanax oictuse (Thunb.) Nakai. Thirty seven furniture (45% in total) was made of single
species, 19 (23%) of two species, 16 (20%) of three species and 10(12%) of 4 to 6 species. For
frames and panels, hard and strong woods, such as hard pines, Zelkova and Cedrela, were used. For
drawer, however, light woods having low shrinkage, such as Paulownia and Tilia, were used. The
origin of woods could be specified by the habitats of the species identified. Both Hwanghaedo- and
Parkcheon- Chests used basswood (Tilia), which grow in the cold regions, indicating the origin of
woods as North Korea.
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1. INTRODUCTION

Most of the Choseon Dynasty furniture has been made of woods. The species of furniture in
Choseon Dynasty was classified mainly in aids of naked eyes by furniture professionals with their
experience (Kim, 1994). Only anatomical observation on the microscopic characteristics of wood
tissue can produce reliable results about the species (Park et al., 1987). The present study is a first
species identification research done by wood anatomical structure for Korean furniture.

The purpose of this study was to identify the species of 82 furniture which are housed in the
Seoul Museum of History. They belong to the late Choseon Dynasty, mainly 19th century as
determined by the previous dendrochronological study (Song et al., 2007). The summary of the
present study has been shown in Song et al. (2007). We want to present here the full paper in order
to examine the composition of furniture species, the origin of furniture woods and their quality.

2. MATERIAL and METHODS

We analyzed the species of 82 wood furniture for the species analysis (Table 1). Samples were
taken in a pieces of small parts (less than 3 mm). Thin sections of three dimensions were made by
hand section. In some cases, thin sections were taken directly from the surfaces of the furniture
using a razor blade in order to minimize the damage on furniture. Without staining, thin sections
were mounted on the micro-slide with glycerine solution. Microscopic features were observed by
using an optical microscope (Nikon, ECLIPSE 80i). The small size of samples prevented from
making regular process of staining, dehydration and permanent mounting as described in Barefoot
et al. (1982).

Table 1. The numbers of furniture for the species identification

Furniture Number Furniture Number
Cabinet 17 Board 2
Box 11 Wardrobe 1
Chest with a flap door 14 Cosmic case 1
Chest with turnover door 6 Book case 1
Table 6 Chair 1
Stationary case 5 Dry measure 1
Open-side cabinet 5 Small dining table 1
Rice chest 3 Chess board 1
Kitchen board 3 Wooden mandarin duck 1
Treasure chest 2 Total 82
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3. RESULTS and DISCUSSION

3-1 Species Composition

As a result, 21 woody (8 softwood and 13 hardwood) and 1 bamboo species were found in 82
furniture. The species share 43% as hard pine, 9% as Zelkova serrata Makino, 7% as Paulownia
spp., 7% as Tilia spp., 6% as soft pine, 5% as Ginkgo biloba Linn., 4% as Cedrela sinensis A. Juss.,
3% as Diospyros spp., 3% as Abies spp., 2% as Alnus spp., 2% as Picea spp., 1% as bamboo, 1% as
Populus spp., 1% as Betula spp., 1% as Juglans spp. and the others Torreya nucifera Sieb. et Zucc.,
Chamaecyparis spp., Pyrus spp., Castanea spp., Ulmus spp. and Kalopanax oictuse (Thunb.) Nakai.

Hard pine, Zelkova, Paulownia, Tilia and soft pine have been most frequently used. Among
them, hard pine was a dominant species for the furniture in late Choseon Dynasty. In Figure 1, only
major species were shown for quick comparison of species composition. Minor ones were used for
only one or two furniture. Microscopic characteristics of individual species will be briefly described
in the next section.

Spruce  Alnus
2%

Abies 3%
Hard Pine [—— ) Persimmon 3%
A

Cedrela 4%
Ginkgo 5%

Soft Pine 6%

Zellkova Pavlownia Tilia 7%
9% 7%

Fig. 1. Species composition of furniture woods.

3-2 Anatomic features of individual species identified
3-2-1 Pinus (Diploxylon: Hard Pine) — Pinaceae
Wood rays consist of ray parenchyma cell only. Ray tracheids possess dentate thickening.
Cross-field pitting is window-like. Uniseriate and fusiform ray are observed in tangential section. It
has longitudinal and transverse resin canals.
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Fig. 2. Hard pine (C, R, T: cross, radial and tangential sections from the left).

3-2-2 Zelkova serrata (Thunb.) Makino — Ulmaceae
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It is ring-porous wood with pore zone of 1 layer. Ray consists of uniseriate ray and multiseriate
ray of 2~9. Rays are mainly heterocellular or occasionally homocellular, having crystals. Latewood
vessels have distinctive spiral thickening.

Fig. 3. Zelkova serrata (Thunb.) Makino (C, R, T).

3-2-3 Paulownia spp. — Scrophulariaceae
It is ring-porous wood with pore zone of 1~4 layers, having abundant tylosis. Homocellular
rays consist of uniseriate and multiseriate rays of 2~4 in width. Aliform and confluent parenchyma
are abundan _

Fig. 4. Paulownia spp. (C, R, T).

3-2-4  Tilia spp. — Tiliaceae

It is diffuse-porous wood. Diffuse-in-aggregate parenchyma and spiral thickening in vessels
with simple perforation plate are distinct. Rays are 1~3 seriates, homocellular ray or occasionally
heterocellular.

Fig. 5. Tilia spp. (C, R, T).

3-2-5 Haploxylon(soft pine)- Pinus, Pinaceae
Its structure is similar to that of hard pine except for the gradual earlywood/latewood transition.
Particular feature of soft pine is window-like pitting which is similar to hard pine. However, there is
no dentate thickening in ray tracheids of soft pine.
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Fig. 6. Soft pine (C, R, T).

3-2-6  Ginkgo biloba Linn. — Ginkgoaceae

Tracheids are circlular in cross section. Ray has only ray parenchyma cell
pitting is cupressoid. Idioblasts in axial parenchyma are obvious.

and cross-field

Fig. 7. Ginkgo biloba Linn. (C, R, T).
3-2-7 Cedrela sinensis A. Juss. — Melizceae

It is ring-porous wood with pore zone of 1~2 layers with simple perforation. Latewood vessels
are solitary and thick walled. Rays are heterocellular or occasionally heterocellular and

2~ seriates.

Fig. 8. Cedrela sinensis A. Juss. (C, R, T).
3-2-8 Diospyros spp. — Ebenaceae

It is diffuse porous wood. Solitary pore or pore multiple of 2~3 in radial direction have thick
walls and abundant cell inclusions. Rays are heterocellular, 1~3 seriates and storied.

Fig. 9. Diospyros spp. (C, R, T).
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3-2-9  Abies spp.- Pinaceae
Ray parenchyma cells have thick walls, nodular end walls. Cross-field pitting is taxodioid of

Fig. 10. Abies spp. (C, R, T).

3-2-10  Alnus spp. — Betulaceae
Diffuse-porous wood with radial multiples of 2~5. It has aggregate and uniseriate rays. Rays
are mostly he It has scalariform perforation plate with 11~20 bars.
coLlt S

i

Fig. 11. Alnus spp. (C, R, T).

3-2-11 Picea spp. — Pinaceae
Longitudinal and transverse resin canals has thick epithelial cells. Cross-field pitting is piceoid.
Bordered pits in ray tracheids are compared between Larix and Picea in Fig. 13 (Anagnost et al.,

Larix =%
Intermedige ——cm—>

Picea-1 = _-'

Picea-2

Picea spp.(right).

Fig. 13. Pits in ray tracheids (Larix & Picea)(left),

491



KFS Journal, Vol. 21(6), 2010

3-2-12 Ponderosa-type hard pine -Pinus, Pinaceae
We could not observe its cross section due to small size of the sample. They have resin ducts.
Rays consist of both ray tracheid and ray parenchyma cells. Cross-field pits are pinoid of 2~5 per
field. Walls of ray tracheid have dentate thickening. It belong to Ponderosa-type pine (Barefoot et
al., 1982).

Fig. 14. Ponderosa type hard pine (R, R. T).

3-2-13 Populus spp.- Salicaceae
It is diffuse porous wood with radial pore multiples. Rays are mainly homocellular and
exclusively uniseriate. The shape of vessel-ray pitting are circular or oval.

Fig. 15. Populus spp. (C, R, T).

3-2-14 Betula spp. — Betulaceae
It is diffuse-porous wood with solitary or pore cluster of 2~6. Rays (1~3 seriates) are mainly
homocellular. It has scalariform perforation with more than 10 bars.

Fig. 16. Betula spp. (C, R, T).

3-2-15 Juglans spp. — Juglandaceae
It is semi ring-porous wood with solitary pores. Longitudinal parenchyma cells distribute in
reticulate or diffuse-in-aggregate. Rays (3~5 seriates) are mainly homocellular and sometimes
heterocellular III.
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Fig. 17. Juglans spp. (C, R, T).

3-2-16  Torreya nucifera Sieb. et Zucc. — Taxaceae
Rays consist of ray parenchyma cell only. Axial tracheid has spiral thickening in pair.
Cross-field pits are usually cupressoid. Ray parenchyma cells have indenture.
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Fig. 18. Torreya nucifera Sieb. et Zucc. (C, R, R).

3-2-17 Chamaecyparis spp. — Cupressaceae
It has abundant axial parenchyma cells, but no resin ducts. Rays consist of ray parenchyma
with thick wall. Cross-field pitting is cupressoid.
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Fig. 19. Chamaecyparis spp. (C, R, T).

3-2-18 Pyrus spp.- Pomoideae, Rosaceae
We could not observe a complete annual ring. It is a diffuse-porous wood with solitary pores.
Rays are mainly homocellular with 1~3 seriates. Vessels have fine spiral thickening.
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Fig. 20. Pyrus spp. (C, R, T).

3-2-19 Castanea spp. — Fagaceae
It is ring-porous wood with latewood pores in flame-like pattern. Rays are exclusively
uniseriate and mostly homocellular. It has simple perforation.

Fig. 21. Castanea spp. (C, R, T).

3-2-20 Ulmus spp. - Ulmaceae
It is ring-porous wood with pore zone of 1~2 layers. Rays are mainly homocellular and 4~6
seriates. Latewood vessels have distinctive spiral thickening.

Fig. 22. Ulmus spp. (C, R, T).

3-2-21 Kalopanax oictuse (Thunb.) Nakai — Araliaceae
It is ring-porous wood with pore zone (1 layer). Latewood pores are clustered. Rays, 3~4
seriates, are mostly heterocellular III type. It has simple perforation.
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Fig. 23. Kalopanax oictuse (Thunb.) Nakai (C, R, T).

3-2-22 A kind of bamboo — Bambusoideae, Gramineae
It has atactostele, that is, without secondary xylem but vascular bundles. The ground tissues are
mainly parenchyma cells. Thick-walled sheath fibers, which surround vascular bundles, are
obviously observed in the cross section.

Fig. 24. A bamboo (C, R, R).

3-3 Number of species used in one furniture and their uses

The number of species used for single furniture is important to know how well the carpenters
compose the furniture according to the quality and figures of woods. Most of furniture were made
of more than two kinds of woods, up to 6 species. Thirty seven furniture (45% in total) was made of
single species, 19 (23%) of two species, 16 (20%) of three species and 10(12%) of 4 to 6 species.
Figure 25 shows an example of 19th-century furniture, in which five species were used.

Table 2 shows the uses of individual species as grouped in three main parts; frame, board and
decorative panel. Only hard pine and Zelkova were used for all three parts. The furniture with highly
decorative panels was composed of various species. Major species for decorative panels were
Zelkova, Diospyros, Pyrus, Ulmus, Juglans, Castanea and Kalopanax. They are ring-porous or
semi-ring porous woods having beautiful grain and/or colorful figures. Two softwood species
(Ginkgo and Torreya) and four ring-diffuse woods (Alnus, Tilia, Betula and Populus) were also
used for decorative panels together with ring-porous or semi-ring porous woods. For the frame and
panel, hard and strong woods, such as hard pine, Zelkova and Cedrela as well as moderately strong
woods such as soft pine, Abies and Picea were used. For drawer, however, soft and low shrinkage
woods such as Paulownia and Tilia were used. The quality of Korean woods is well documented in
Lee (1997). Bamboo was used for fixing pin in lock folder (gojung-gae).
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(A.D. 1839 as dated by tree rings)

Top panel Zelkova serrata (Thunb.)
Drawer face Makino
Drawer side
Side
Leg Diploxylon
Drawer bottom
Bottom
Soi-mok
Dong-ja Cedrela sinensis A. Juss.
Bottom-stick
Bottom . . .
(repair part) Ginkgo biloba Linn.
Leg-still Soft Pine

Fig. 25. An example of species used for furniture (Seo # 2356).

Table 2. Uses of individual species for furniture

Uses
Species

Frame Board

Decorative panel Etc.

Hard Pine

e}

o

Soft Pine

[¢] ]

Abies spp.

o

Ginkgo biloba Linn.

Picea spp.

Torreya nucifera Sieb. et Zucc.

Chamaecyparis spp.

Zelkova serrata
(Thunb.) Makino

Tilia spp.

Paulownia spp.

Alnus spp.

Cedrela sinensis A. Juss.

Juglans spp.

Diospyros spp.

Pyrus spp.

Betula spp.

Castanea spp.

oj|o|jlo|jo|O|lO|]O]|O|O

Populus spp.

o

Ulmus spp.

Kalopanax oictuse (Thunb.) Nakai

Bamboo
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3-4 The origin of woods

Two foreign species, Chamaecyparis spp. and ponderosa-type pine. The former was used for a
Dry Measure which should be introduced from Japan to Korea in the late 19th or early 20th
centuries. The later pine species, which might be imported from North America after Korean war,
was used in chest legs, probably for repair.

There was also some clue to determine the origin
or provenance of domestic woods. In this study, 7 of 14
chests included the origins in their names. Some chest _
names were called according to the regions; for example, Pﬂ“d‘eﬁ:’a Chest
Hwanghaedo -Chest(Bandaji). - ]

Hwanghaedo and Parkcheon are located in the |Hwanghaedo Chest

northern Korea. Kanghwa, Miryang and Jeju are located Tiia j
: T4 . Soft Pine Faleover
in the southern Korea. It is interesting that both Hard Pine Hard Pine

Hwanghaedo and Parkcheon Chests used Tilia woods.
Most Tilia species grow in the cold regions, indicating
the origin of woods as North Korea (lee, 1999). On the
contrary, Zelkova and hard pine, which grow in rather
warmer regions, were used in Kanghwa, Miryang and
Jeju Chests, indicating the origins as South Korea.
Therefore, it is one of important conclusions in our
study to prove the origin of furniture with the species
identified. Fig. 26. Types of chests and origin of woods.

4. CONCLUSION

As a result of microscopic examination on wood structure, the species of 82 furniture in the
late Choseon Dynasty were identified as 22 species. They were 21 woody (8 softwood and 13
hardwood) and 1 bamboo species. Hard pine was a major species. However, various hardwoods and
softwoods share the beauty of Korean furniture. Most of furniture were made from more than two
kinds of woods, and up to 6 species. Major species for decorative panels were Zelkova, Diospyros,
Pyrus, Ulmus, Juglans, Castanea and Kalopanax, which are ring-porous or semi-ring porous woods
having beautiful grain and/or colorful figures. For the frame and panel, hard and strong woods, such
as hard pine, Zelkova and Cedrela. Light woods with low shrinkage, such as Paulownia and Tilia,
were used.

The origin or provenance of woods could be specified by the habitation of the species
identified. Both Hwanghaedo and Parkcheon Chests used basswood(Tilia), which grow in the cold
regions, indicating the origin of woods as North Korea. On the contrary, Zelkova and hard pine,
which grow in rather warmer regions, were used in Kanghwa, Miryang and Jeju Chests, indicating
the origins as South Korea. Species identification using microscopic examination will contribute for
better understanding the history of furniture and will provide information useful for the furniture
conservation and repair.
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