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Short Note

Major Species and Anatomical Characteristics of the Wood
Used for National Use Specified in Yeonggeon-Uigwes of the
Late Joseon Dynasty Period'@

Hyun Mi LEE®? - Jae Soo BAE’

ABSTRACT

To find out the wood species used in national wood structures in the late Joseon Dynasty, 11 volumes of
Yeonggeon-Uigwes were reviewed. It was confirmed that the wood was mainly used for the repair and restoration
of palaces, shrines, and fortresses. In the 17th to 20th centuries, the wood species specified in Yeonggeon-Uigwes
have revealed either hardwood or softwood. As hardwood species, Juglans mandshurica, Zelkova serrata, Fraxinus
rhynchophylla, Betula schmidtii, Paulownia coreana, or Quercus spp. (Quercus aliena; Q, variabilis; Q, dentata; O, acutissima;
O, mongolica; O, serrata) were used. As softwood species, Pinus densiflora and Pinus koraiensis were used. Investigation
of the wood species is important part because the same species is required as a principle when reparing cultural heritage.
In this study, the anatomical images of the wood species were investigated for some samples which were taken from
the same species that has been stored in the wood specimen room of the National Institute of Forest Science, instead
of the actual wood material used. It was possible to find out the wood species of each member in the wooden cultural
heritage buildings by reviewing the Yeonggeon-Uigwes in the late Joseon Dynasty, and the anatomical images of the
wood species required for determining the wood species in the repair or restoration of the buildings.
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1. INTRODUCTION

Uigwe is a book that has the historical records as
references for future generations, of the details of
events, expenses, participants, ritual procedures, and
discussion about prizes and awards after events when
there was a big event for the royal family or state of
the Joseon Dynasty (Bae, 2000). Currently, the places

to access and read Uigwes include Seoul National
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University's Kyujanggak, Jangseogak of the Korea
Institute of Spirit and Culture, and the National Assembly
Library.

According to the data from the collections of Jangseogak
and Kyujanggak, “Changgyeonggung Suriso Uigwe (1633)”
and “Changdeokgung Changgyeonggung Suridogam
Uigwe (1652, Hyojong 3)” are the first records for palaces
in the mid-17th century. In particular, Changgyeonggung
Suriso Uigwe is the oldest existing Uigwe among those
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related to architecture (Hong, 2012). Changgyeonggung
Palace, which was destroyed during the Japanese Invasion
of Korea in 1592, was reconstructed during the
Gwanghaegun period. However, its buildings of
Yanghwadang Hall, and
Hwangyeongjeon Hall were destroyed again by Lee Kwal’s
Rebellion in the 2 year of King Injo. In the 18th century,
the rituals in repairing and rebuilding a Eojaesil chamber,

Tongmyeongjeon  Hall,

Jungdang, and Jaesil were recorded in Gyeongmogung
Gaegeondogam Uigwe (1776), while “Jinjeon Jungsudogam
Uigwe (1748)” is the records of the process of repairing
Youngheejeon as a royal portrait hall and enshrining King
Sukjong’s royal portraits. Hwaseong Fortress Uigwe (1796)
is a book in which the construction of a new castle in
Hwaseong, Gyeonggi Province and organization of the sur-
roundings, consisting of a total of 8 books in 10 volumes
including 1 volume, 6 main parts and 3 appendices.
Hwaseong Fortress Uigwe is considered the most extensive
and detailed Uigwe (Kim, 2005; Kim, 2009). “Injeongjeon
Jungsu Uigwe” (1857) is a book in which the repairing
process of the Injeongjeon Hall of Changdeokgung Palace
was recorded in the 19th century. Changgyeonggung
Yeonggundogam Uigwe (1834) is a record of the re-
construction of  Changgyeonggung Palace, and
Changdeokgung Yeong-gundogam Uigwe (1834) is a record
of the construction of 370 squares of Changdeokgung Palace.
“Gyeongbokgung
Uigwe” (1900) is a record of building an additional room

Changdeokgung  Junggeondogam
each in Sunwonjeon of Gyeongbokgung Palace and
Changdeokgung Palace. In the 20th century’s “Junghwajeon
Yeonggundogam Uigwe” and “Gyeongungung
Junggeondogam Uigwe”, the construction process of
Junghwajeon in the Gyeongungung Palace was recorded
(Lee, 2002; Kim et al., 2010; Park et al., 2018).
Summarizing the composition of the species identi-
fied in the Yeonggeon-Uigwes, the use of Pinus densi-
flora (73%) increased prominently during the early-

and mid-Joseon dynasty, including Quercus spp.

(14%) and Zelkova serrata (9%). During the late
Joseon Dynasty, most of the building materials were
Pinus densiflora (88%), which was mostly used in
wooden buildings such as Changdeokgung Palace and
Gyeongbokgung Palace of the Joseon Dynasty (Park
and Lee, 2007). This study was conducted to identify
the primary wood species used in buildings during the
late Joseon Dynasty (17th century to the early 20th cen-
tury) through Yeonggeon-Uigwes and present the ana-

tomical characteristics of wood species.

2. MATERIALS and METHODS
2.1. Testing materials

Wood species that were used for constructions of
wooden buildings of royal palaces in the Joseon Dynasty
were selected based on 11 volumes of Yeonggeon
Uigwes during the late Joseon Dynasty (17th century
to 20th century): Changgyeonggung Suriso Uigwe and
Changdeokgung Changgyeonggung Suridogam Uigwe
from the 17th century; Gyeongmogunggaegeondogam
Uigwe, Jinjeonjungsudogam Uigwe, and Hwaseong
Seongyeok Uigwe from the 18th century; Injeongjeon
Jungsu Uigwe, Changgyeonggung Yeonggeondogam
Uigwe, Changdeokgung Yeonggeondogam Uigwe, and
Gyeongbokgung Changdeokgung Junggeondogam Uigwe
from the 19th-century; and Junghwajeon Yeonggeondogam
Uigwe and Gyeongungung Junggeondogam Uigwe
from the 20th century. The anatomical characteristics
of the selected wood species were organized using the
wood samples stored in the wood specimen room of
the National Institute of Forest Science. The wood
species recorded in the Yeonggeon-Uigwes are Pinus
densiflora, Pinus koraiensis, Juglans mandshurica,
Zelkova serrata, Fraxinus rhynchophylla, Betula schmidltii,
Paulownia coreana, Quercus aliena, Quercus varia-
bilis, Quercus dentata, Quercus acutissima, Quercus

mongolica, and Quercus serrata.
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2.2. Investigation methods

Microscope slides were prepared with 3 sections of
wood specimens for miscroscopic observations of
wood tissue specimens. The collected samples were
slightly hand-cut using razor blades or cut using a mi-
crotome to get three timber sections (cross-section, ra-
dial section, tangential section). The samples were pre-
pared in the order of softening, slice making, safranin
stain, dehydration of alcohols, and finally mounting

with Canada balsam.

2.3. Histological analysis

The fabricated preparat was used to observe the
structure and characteristics of wood cells using an op-
tical microscope (Carl Zeiss, DE/Axio imger Al). The
identification of wood species was performed based

ontissue characteristics that appeared in three sections.

3. RESULTS and DISCUSSION

3.1. Major species by age

The details of procurement by era in government
constructions during the late Joseon Dynasty was div-
ided into major categories and subcategories, and vari-
ous types of raw materials were used, ranging from
large timber to small wood materials. The species specified
in Changgyeonggung Suriso Uigwe in the 17th cen-
tury includes Juglans mandshurica, Quercus spp., etc.

Changdeokgung-Changgyeonggung-Suridogam
specifies Quercus spp., Fraxinus rhynchophylla, and
Pinus densiflora. In the 18th century, the wood species
specified in Jinjeon Jungsudogam Uigwe included Betula
schmidtii, Paulownia coreana, Juglans mandshurica,
and Pinus densiflora. Gyeongmogung Gaegeondogam
Uigwe included Pinus densiflora and Betula schmidtii,
and Hwaseong Seongyeok Uigwe included Pinus den-

siflora and Zelkova serrata. The wood species specified

Table 1. Yeonggeon-Uigwe National Wood Species
by Century

Species/Century 17th 18th 19th 20th
Pinus densiflora o o o )
Pinus koraiensis o

Juglans o o o

mandshurica

Zelkova serrata o
Faxinus
(o] o
rhynchophylla
Betula schmidtii o
Paulwonia coreana o
Quercus spp. o o o o

in the 19th century Changdeokgung Yeonggeondogam
Uigwe included Pinus densiflora, Fraxinus rhynchophylla,
Quercus spp., and Juglans mandshurica. Changgyeonggung
Yeonggeondogam Uigwe included Pinus koraiensis,
Fraxinus rhynchophylla, and Quercus spp. Injeongjeon
Jungsu Uigwe included Quercus spp., while Gyeongbokgung
Changdeokgung Junggeondogam Uigwe specified Quercus
spp. and Fraxinus rhynchophylla. The wood species
specified in the Junghwajeon Yeonggeondogam Uigwe
of the 20th century included Zelkova serrata, Pinus
densiflora, Quercus spp., while Gyeongungung Jung-
geondogam Uigwe included Pinus densiflora, Quercus
spp., etc. (Eom and Lee, 2018; Jeon et al, 2020).

Pinus densiflora and Quercus spp. were recorded as
species used throughout the 17th - 20th centuries (Table
1). Specifically, these major species were used for
large size timbers, medium size timbers, small size
timbers, Nuju (timber columns), Daeyeon (large sedan
chair), Jungyeon (medium sedan chair), Soyeon (small
sedan chair), pillar, pine board, rafters, rectangular
lumber, and wood panels. Although the terms of major
wood materials recorded in the Yeonggeon-Uigwes are
consistently referred to as one name, many different

names were used as per Uigwes (Kim et al., 2007).
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P. densiflora

P. koraiensis

J. mandshurica

Z. serrata

F. rhynchophylla

B. schmidltii

P. coreana

Fig. 1. Three dimensional light microscopic images (I).

A: axial intercellular canal, B: window-like pit, D: dentate thickening, E: fusiform ray, F: uniseriate ray, 1: solitary vessel,
2: vessels in radial multiple, 3: tylosis, 4: multiseriate ray, 5: uniseriate ray, 6: crystal
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3.2. The anatomical characteristics of
wood species

Fig. 1 and 2 show results from the observation of
three sections of species recorded in the Yeonggeon
Uigwe. The identified species were two softwoods and

eleven hardwoods. In Pinus densiflora and Pinus kor-

Q. aliena

Q. variabilis

Q. dentata

0. acutissima

Q. mongolica

Q. serrata

aiensis, intercellular canals, window-like pits, and uni-
seriate and fusiform rays were observed clearly, and

crystals were observed in ray parenchyma cells of

Zelkova serrata among hardwoods, which are the con-
sistent results from previous studies (IAWA, 1989;
Han et al., 2017; Kim et al., 2018; Kwon et al., 2020).

Other characteristics are shown in Table 2.

Fig. 2. Three dimensional light microscopic images (II).

1: solitary vessel, 2: tylosis, 3: procumbent ray cell, 4: uniseriate ray, 5: broad ray
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Table 2. Anatomical characteristics of wood species in the Yeonggeon-Uigwe

Section Component

P. densiflora P. koraiensis J. mandshurica ~ Z. serrata F. rhynchophylla B. schmidtii  P. coreana — Quercus spp

Cross

?xial intercellular ° o

Ring-porous
wood

Diffuse-porous
wood

Solitary vessel o

Vessels in radial
multiple

Tylosis o

Radial ~ window-like pit o o

dentate
thickening

procumbent ray
cell

Crystal in ray
parenchyma cell

Tangential fusiform ray o o
uniseriate ray o o o
multiseriate ray o

Rays of two
distinct sizes

4, CONCLUSION

Two softwoods and 11 hardwoods, as wood species
used in national wood structures, were recorded in 11
volumes of Yeonggeon-Uigwes. Among wood species
used during the 17th to 20th centuries, Pinus densiflora
was the predominant species used. According to the
Cultural Heritage Administration, it is specified that all
wood materials of the wooden cultural heritage should
be investigated for wood species when dismantling them.
The basic principle of repairing cultural heritage is to
restore the original form and to repair or replace them
with the same wood species for the same material.
Hence, the investigation of species is an important part.
Through this study, major species used in wooden cul-
tural heritage during the late Joseon Dynasty were or-
ganized by age, and primary anatomical data of wood
species were prepared for the expected repairs and re-

storation in the future.
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APPENDIX

(Korean Version)

A 712 BEF 24T 2EEAY
F8 5% 24 9 534 54

28: 257 FEA) ABH 5L Tl Slote] GAA 2T 1152) Gl HAH £35S L4k
F0 GERE Y, AN, AR, 4o Seieh ne Aol A§E A0 sepEigltk 1747]~2047) GAA) HAE
5% 5 BAPARE AR, SELE, SR, SRR, 0B, ALY, SRR, GO, Aeeu
5, AU, S30)7 Selsglon), FaaAR Ao st Slsslth 2o Sed tel $U 452
A0 3] o] 45 A ST SRolth 2 5ol that BAEHA o|n] i A AHEE BEAE ohAlsA
STl BAEEA G 24 Holgls e % RS BESHATE 2457] AAT BARS Fato] BxEo)
AZEo| AGH 0 $52 & 5 Yolon, Felus A ASE B4 £5S BASH: o LAt B ojnA2

pEsk gl

:

1. N2
SR ZAAT] YOIt F7ho] 2 YA 9S o FAo) HNSES 7] Sistel T A AL, 28|, A7HAY,
AR, YAk T AGHE) S /1S 0t0] £ WO FR} chopsirk(Bae, 2000). BA A BHT 5 Uk R

Medietn #3243 AR AT A, 83 3 EAMT Folcth

AAQ ANAT} 7] A7l Qi 17417] Sk 3-Eo] B3 AR 2 ATl A0 A(EEEEIEATER, 1633))
o} e g F e ol (S E SR E SRR 4, 1652, TE3), 7 71 A= AfRo|th B3| P Aof=
A% B 9 5 dEske 7MY 25 ZolciHong, 2012). AR OE A4 H AT Fald i A=Y oA A=
29 ojZe] Ho g 5y, sy, s dato] AAEQIT 18417 AR A=A W(RRECREHERER, 1776) &
oA Al A, AAE B, AAT wfo] Q& 71239y AAFFE LA ERRE SRR, 1748)= WA 9594S
9L 529] oS Betet IS 715319t TS S QA ER, 1796)= 7% Mol A2 A4S st
WA, A4S AT FHE A eS ddo] 71=e Aoay U 13 BH 6, B 37 go] 10, 8FoF Hof
Ak A GANE AAE FolA 7HE sk AAEHA 7125 e ACZ £E3THKim, 2005; Kim, 2009). 194]7]
G AST A NI BFREBER, 18578 FdF A F43 HHL 7123 Mook, AT YA=AAEE=E
e, 1834) &= TS TATN AMLE 71538 ool Y F AN A EREEEMERES, 1834+ FHT
3709 78 g 71=2olth d81 (FEIAYZS AL A(RIES EEETREPERES, 1900, = FEST o9
AYAE 2 144 S W8-S 7|53t oflolck 204)7] Fehd A= A(h ARV E R AR, 1904), 2 TSTFA
SO A(EEEERMEEY, 19065 FLF S8HY ASTA 4L 7|53 o olthLee, 2002; Kim ef al., 2010;
Park ef al., 2018).

FALANA BHeld Al $5 FAE gokslE, ZAAY A-F7)ole AU (Pinus. densiflora, 73%), H5-(Quercus
spp, 14%), “E|VZelkova. serrata, 9%)= 2] AMgo] L2 Z713 A o2 Yehgth 24570 A&8x)9]
g Eo] ALH88%)0] 1 ZAAIY] A gT} HEY e ¥ E BB AL iR ARgo] E|9lth(Park and Lee,
2007). ¥ 7= GAAHE B3 2AFTIIATAZI~204)7] &) AEBol| AH-E 8 458 98T, 7 5ol digt EAeE
82 ERS A Y8l 3= o

2 2 ¥ Y

2.1, IAA=
ZAFZIATAZ1~20417]) FASAATHZ] el 2, Be 88 el eddd, 18417 HRg7/ia=2ef4,
WAFZF A, AASFE=4, AT, 19417] DT, A= d o, Fhsdd=d2dH, 85
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SR TEAEAY, 2047] SRR AR, AL 5HETIA) 1155 F8to] 2ANY A 245 % A5E
BAJoll AL 452 AHeloc AE +30) BAlae SHS SRRl B4a S 4 A
a5t Astct. JAYANA EelE £ AUTH(Pinus densiflora), A5 (Pinus koaiensis), 7}ﬂ]b}—,—(Juglans
mandshurica), “E|U(Zelkova serrata), EFH|U(Faxinus rhynchophylla), B2 U (Betula schmidtii), 255
(Paulownia coreana), YU Q.uercus aliena), Z3FU5H(Q.uercus variabilis), B2 WE(Q.uercus dentata), *+2]
UI(Q.uercus acutissima), AZWE(Q.uercus mongolica), 3NV Q.uercus serrata)©|t}.

2.2, AP

AlHO| B 22 dn|g WS fleiA S 3eH Y Seto]EE Akeklth A AlEE Wi o]8sko] gFA M4
(hand-cutting)3} A1} wlo] T2 E-S E-4ate] B2 3R T, WA, FAHH) du-e Aot T atEs d5)
2], AHAZ], safranineC 2 GA, &= &<, Canada balsam 2 E5l= £02 A& s19ich

9.3, ZASHA B
(ERESELES

= 3435}H ] 7(Carl Zeiss, DE/Axio imger Al)S o|-&3to] B Ao 1= W EAS s,
3ghdo] Yehhe 24

3}
o
E4OR 5% AuS AAsg

w

Zoh 3 nE

3.1 AHE =8 23

ZA%7) BIAEFA] *l d 29 Yoole fERs 2872 rolRla, ez e aAjigo] o] 27|7bA] thefdt
F59 AA7F ARESITE 17417] A2l ol HAE $52 ZHRIVHES S IFRES B A3E) 5ol
ek YA =S s, S FAUHRES Be o3E), 2HHE355)7E 3ok 18417] AhEr=94)

of AE #FL WU, LU, ZHUE, aURR A Eel, AR A= HE au e 3l
A AR, SEUE Fol WAIE QI 19417] AT @A =g do] BAE 5 AU, S5, YRR,
ZH U EOlE} %ﬁ%“ﬁﬂiﬁ—ﬁﬂé SRR, SV, ERelT OJXJXJ SO HoA = rRE
A=, A e Q%%HE%E’MI% T, SFAUFE AT 2047] S FA=Td] BAE a2 =

2AUE, AR R SAE QT AEdF AR AE AU, A E So]tiEom and Lee, 2018; Jeon ef al., 2020).

AUReL TR 174)7]~20417] AA o 28539 %QE 7155 ¢th(Table 1). 38 %] et 24 35 WY
Fiv W8S, 956 256 7 U, 59, 24, 7%, 28, A7, 4, BA Sl ARE ST Gl 715E
T8 5849 &ole duHA 3 BAow gﬁlL Ak AN TS FA S0l Yvitt th2A =8 B30l A tHKim
et al., 2007).

3.2. BAls|Ed £

Fig. 1, 2= 97949 7189 $3559 394 & Zduolrh. E1E 452 A4 2380 S 1ot AvFet
B A= A % ‘il g e HJ%%HJA}E—J ol Faigh Jert WAEYL, AR F ZEUF HARA
ol M= AA(crystal)o] TEE o *463 et Z2 ; Han et al, 2017; Kim et al, 2018; Kwon
et al., 2020). o] &o] EAESL Table 29} 7t}

fid
%
T

8
,-E—
N
=
>
o
3

4 AE
S 11500 i S 2A st A 2834 B 11olehe 7188 Wasisia, 174710 20471714

AFRE $E 07 71 2 H|ES AR5 2L _/,\_L}—‘?— et EoAare] A A (Culture Heritige Administration)o] w2
S22 A Al He FAo diste] wFE AR YAIH O Atk B3P 2lef 7 AL dES HYstal
2 Ae] FY £E0R St TAS YAOR S 7] thie] 45 A FRT RRolth K AT Fo) 24197

223N ASE TR $FE ANER Aefshal 5 A= el Ea Al AR F] ot SAs e V1xAlwE
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