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Masanobu Tabata,™! Taiichi Iki,> Miho Tamura,® Atsushi Watanabe® (2023) Simple Identifying Highly Productive Lacquer Tree
(Toxicodendron vernicifluum) Clones by Measuring Resin Exudate Length, Tree Growth Traits, and Leaf Characteristics. J Jpn For
Soc 105: 87-95 Increased production and a stable domestic supply of tree lacquer from Toxicodendron vernicifluum is essential for
restoring national treasures and important cultural properties in Japan. Therefore, it is beneficial to identify clones that produce large
quantities of lacquer. In this study, we used DNA markers to investigate the clonal structures of lacquer trees originating from roots at seven
sites in Ibaraki Prefecture. In addition, we measured the amount of lacquer produced by several tree within each clone group. We determined
the relationships between resin exudate length, tree growth traits, and leaf characteristics to find indices that can be used to indirectly estimate
the amounts of lacquer produced. In total, 10 clones (A-J) were detected at the sites, with about 50% of individuals belonging to clone E. We
found that individual trees with clone groups tended to share characteristics that differed among clones. In particular, the amounts of lacquer
production and diameter at breast height (DBH) were significantly different between clones. Clones with larger DBH values produced larger
amounts of lacquer. Even at different sites, the growth and leaf characteristics of individuals within each clone group were very similar. Our
study suggested that measurement of exuded resin, DBH, and leaf characteristics in individuals around 10-20 years old can be used to
identify clones that produce large amounts of lacquer.
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1 1922), FBIT (1908) REFIF - A (1939) &, 7L
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PR EHNE LR 7 2T (A D 1~T7) OV TSRS
2014 4E 5 B2 A4 M 1205 53 MMk, 2017 4-5 HIiZH A b
27,5 106 K, 4 325 161 8k, ¥4 b 405 47
Bk, A 5556 500K, A4 655 60 MH&K HA
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F-1. A OME E HAHE
Summary of the stand conditions and investigation categories at seven
sites.

. Slope Slope Elevation Number of .
Site Categories Age

direction ) (m) individuals
C*, G*, L**,
1 osw 45 133 55 e pares 1220
2 SW 115 50 106 C,G,L 13
3 s 105 133 1 CGLER g g
REL
4 SW 8.5 88 47 C,G,L 4
5 E 1.0 39 50 C,G,L 10
6 SW 45 122 60 C 7
7 SE 7.0 58 69 C 7

C, clone identification; G, growth traits ; L, leaf characteristics; LP, amounts of
lacquer production; REL, resin exudate length; *, investigation of 12 year-old; **,
investigation of 20 year-old.
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Four wounds (arrow) by urushi-kaki.
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TV v ORFEMBERE, SEI L7, BRBIEB X UBRE
M7 v — > TIPS S LTI 72,

WBHEIE, 4 M1 BIO3TE LR 2
7o, A MTEUNT AT 72, WEMEOEMKRELH
LI B 72, Imed 78y 77— (Bates et al. 2015) @
Imer B % W TRIBIRG €TV TR 21T, BB
RAHWEY, 7u—r23ilEH (EaaR) & LTl
PR & ik 1o (Restrict Maximum Likelihood, REML) #:12 X
0RO EHERE L, BRI A7 u— v o0 EEs
AR (LRFOBEF) & L TR L. 72, ranef
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AR B L RO KM EMOBRED 72, Imed
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1. DMy O-iEE

DNA G OFER, F 4 M 1~7I2BVwTr7a—>Y A~])
D10 7 a— ki Sz (£-2), ¥4 b 113 EST-SSR
R—A—WHL TRV, BRI 38%THY,
DA b EHAEP o7, SN2 -0 09 b,
70— EEMSsEmRIC 279 ks By, &f
D51% % EHDTWIz, ZOMD 71— i 4~52 kT
Holze T A N 3,56, 7 TIIARMMAIEE 7 0 — 2 OfF
D 2SHERR S 7z,

2. TN 7O-COFRBHELRBEEORMF

A4 ML THONCRS724 70 —=2I2BIF50 - % -
FKBBOBBHEL, FLR TR OD R, BlETE o
7zo 7U—VHITIEZ 0 —Y B DA%, 70— AN
bV hehot (#-3), =k, ¥4 F3THLRII R
72678 —= IZBITLY - B KB oBRBHEIL, Wl
TR D%, BB ERLETE I oTze 7u—2)

F-2. EST-SSR ¥ —# — & genomic SSR ¥ — /1 — 2 & 1) ikl &
nrzr7na— oMt

Population of clones detected by EST-SSR and genomic SSR markers

at seven sites.

Clone Sitel Site2 Site3 Site4 Siteb Site6 Site7

A 4

B 5 21 1 1

C 7 31 6 7 1

D 4 1 4 10 1

E 25 124 31 39 60

F 14 6 3 3 1

G 12

H 22 8 4

I 6

J 4
jumbTel 53106 161 47 50 60 69
Iji?ﬂf;f 20 98 155 47 41 49 62

#-3. K7 —UhOEME N - B KiDOBB R
Amounts of lacquer production of Hatsu-hen, Sakari-hen and Sue-hen
from ten clones.

Site Clone Hatsu-hen Sakari-hen Sue-hen
(2) (2) (2)
1 A 26 240 114
B 57 411 217
C 39 356 196
D 57 670 363
3 C 28 123 110
D 58 259 314
E 13 57 38
F 22 103 90
H 56 258 257
1 31 115 98

Site 1, investigation of four individuals per clone; Site 3, investigation of three
individuals per clone.

TIRZ7 U=V D, HMPEL, 70—V ENFRLL LRI -72
(F-3)o M) - % - KB ogBHEE, 1411 7T081~
1.00, ¥4 F3Tix098~099 &2, ZhZFE I
ERLE (F-2),
HAFIT6H22HOAFIFTALNIZ470—-20D
HEBHIZOWT, 22— B, D TIEGOHA D SED
BINL, 7u—" A, C TGO 1~2 #AT gl LT
W7z, 6 H 28 HOYHHEBHRKEIX07~3.6cm THY, 7
OU—YB D7 u—YA CIZHRTIFHUEREL, 7
OU—>DiE7u—2ACLARIIEZS TV (£4),
H A M3T8H26 HOAfFIFTALNZ670—2D
BEBHIEN-31R Lze 70— D, H TR
LEENBHL, 70— C, F 1 TIEEHED 1~2 AP CHEMN
BHLTWE2, 20—V ETREOBHEHEHADS
Nhhos 8H20 HOFEHHEBINEIZ13~125em T
HY, 70—V D HMNZT— 2 C,F IR TH 2R
L, 79—V EICHRTIBULEE,L -7 (54), 10 H
14 HOFHEBHEIZ09~99ecm TH Y, 8 H 26 HOE
BHELHAMBOWENZRL, 70—y D, HA 72— C,F,
LICHRT2MHUE, 20—V EICHRTHTHEUEE
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Relationship between amounts of lacquer production and
resin exudate length. The upper triangle shows the correlation
coefficient, and the lower triangle shows the scatterplot.

Mo AR E R L, FIEBAiNE R,

REL, resin exudate length.

91
Fd Fru—roEBHE
Resin exudate length from ten clones.
Site Clone REL1 * (cm) KW
1 A 0.8 = 0.6 2
B 25 %06 ab
C 0.7 04 2
D 36 1.0 b
Site Clone REL2 ** (cm) REL3*** (cm) KW
3 C 4.7 = 3.0 ab 21 =04 ab
D 125 = 0.2 b 99 =12 b
E 1.3 +£18 2 09 =13 a
F 3116 ab 29 =17 ab
H 119 £ 06 ab 6.3 =16 b
I 68 + 26 ab 28 =13 ab

Values represent the arithmetic mean * standard deviation. REL, resin exudate
length; *, investigation on 28 June; **, investigation on 26 August; ***,

investigation on 14 October. KW, Kruskal-Wallis test; Different letters denote
significant differences among clones at P < 0.05 (Kruskal-Wallis test) .

v

X-3. 8 426 H!

REL1

REL2

REL3

0% 20%

M-4. KHFEBMEOTHOT OEG

60% 80% 100%
Ratio of variance component (%)

OError

Ration of variance component for resin exudate length (REL).

AL 6 7 u—roEEih (

VSED

Resin exudate (arrow) among six clones on 26 August.
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DBH

TH

LL

Lw

I

0% 20% 40%
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Ratio of variance component (%)

H Clone

B-5. &k MR OM G

Ration of variance component for each trait.

@ Clone x site

O Error

DBH, diameter at breast height ; TH, tree height ; LL, leaf length ; LW, leaf width ; REL, resin

exudate length.

£5. Hru—volmEE, B R R
DBH, tree height, leaf length, and leaf width from twenty-one clones.

#-6. ZHEICBIT B 2 10— 0 BLUP il

BLUP values for each traits.

Site  Clone DBH (ecm) KW  H(m) KW LL(em) KW LW (cm) KW Clone DBH H LL LW RELl]  REL2  REL3

1 A 93%13 - 6911 - 9702 * 4403 @ A -0550 0149 -1.637 -1470 -1075
B 103+15 - 7110 - 15016 ° 85=09 ° B 1396 0380 2887 2092 0626
¢ 8x21 - 71=x12 - 102=1l : 47 £ 04 . C 0588 0362 -1.726 -1.386 -1.169 -1914 -1.925
D 185=37 - 69+11 - M3*19 76205 D 2450 0230 3904 2032 1618 5480 5415

2 C 1563%39 - 106=11 - 111%06 ¢ 50=05 @ B -3427 -1436 -3585 -1.246 5092 -3.064
E 127+29 - 88+10 - 98+13 * 5306 *° F 2385  -0.683 -1.763 -1.054 23425 -1.165
F 12506 - 91=11 - 115=11 * 57=x07 @ G 1.297 0.641 0209 -0.175
H 171+34 - 102+08 - 157+21 ° 80*10 ° H 1808 0357 1712 1206 4882 2030

3 Cc 156219 - 93=06 - 12310 *® 5105 2 I 0.000 0.000 0.000 0.000 0.068  -1.292
D 19928 - 9501 - 18001 © 85%02 °
E139+30 - 8309 - 10210 * 5406 @
F 12729 - 84%12 - 120%13 ® 52%07 @ BBENEORERISVELRL, TRAZENEEBIE1
H 180+35 - 93=12 - 1567=11 ° 7806 ° <081 BiBHE 2 T SBINE 3 T % 7= (K
112926 - 7907 - 128+13 ® 6908 ® TO8L & T0.86, Wik 3 T085 ThH -7z (K-
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