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Table 1. Stewartia koreana and its related taxa included in the phylogenetic analyses.

Some ITS sequences were obtained from the GenBank.

Taxa Abbreviation Source of DNA or GenBank Accession No.
S. koreana KOR1 H. Kwon 1105(Jul. 7, 2007 Mt. Jiri, Korea)
S. koreana KOR? H. Kwon 1198(Jul. 10, 2007 Mt. Gaya, Korea)
S. koreana KOR3 H. Kwon 1117(Jul. 9, 2007 Mt. Sobaek, Korea)
S. koeana KOR4 H. Kwon 1160(Jul. 9, 2007 Mt. Sobaek, Korea)
S. koreana KOR5 H. Kwon 1112(Jul. 7, 2007 Jeonju Arboretum, Korea)
S. pseudocamellia PSEL H. Kwon 1134(Jul. 8, 2007 Chollipo Arboretum, Korea)
S. pseudocamellia PSE2 H. Kwon 1155(Jul. 8, 2007 Chollipo Arboretum, Korea)
S. pseudocamellia PSE3 H. Kwon 1140(Jul. 8, 2007 Chollipo Arboretum, Korea)
S. pseudocamellia PSEA M. Kim 7901(Aug. 8, 2007 Is. Tsushima, Japan)
S. pseudocamellia PSE5 AYO070318
S. monodelpha MON1 H. Kwon 1171(Jul. 8, 2007 Chollipo Arboretum, Korea)
S. monodelpha MON2 M. Kim 7809(May 8, 2007 Kyoto Arboretum, Japan)
S. monodelpha MON3 AY070315
S. monodelpha MON4 AF431938
S. malacodendron MALI AY070313
S. malacodendron MAL?2 AF431943
S. ovata OVAl AY070316
S. ovata OVAZ AF339861
S. pteropetiolata PTE1 AYO070309
S. pteropetiolata PTE2 AY070310
S. villosa VILL AF431945
S. villosa VIL2 AF456262
S. rostrata ROS1 AF431939
S. rostrata ROS?Z AF431935
Gordonia brandegeei GOR AY0703725
Apterosperma oblata APT AY0703724

HIIMEe 8 H XZEM: J71A49 AR #4898 3B/ IAENE 4oz
ITS 971444 Clustal X program (Thompson et al., 1997)-& AH&3te]l AEsiolon HE
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Ri1gE 974 <€ (Prince and Parks, 2001)3 Hlw3le] TG om, ITS F3He] G+C%
2 AlEE24L PAUP program ver. 4.0b (Swofford, 2002)S o]-&3lo] AALstdh. 3k 8
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-
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Table 2. Morphological characters of Stewartia koreana and its related taxa.

Characters Taxa
S. koreana S. pseudocamellia S. monodelpha

Leaf blade length(cm) 6.7 (10.2) 14.1° 57 (7.8) 8.8 57 (7.0) 80

width(cm) 41 (56) 75 30 41 52 26 (32) 36
Leaf teeth  number 1 (171 26 4 (224) 28 3 (15.7) 18
Petiole length(cm) 04 (0.7 10 0.4 (0.6) 0.8 0.7 (09 1.1
Bract number 2 1-3 2

length(cm) 0.3 (0.5) 0.7 0.3 (0.5 0.7 09 (1.3) 1.7

width(cm) 02 (0.5) 0.7 0.4 (0.6) 0.8 06 (0.7 09
Pedicel length(cm) 0.8 (24) 35 05 (1.3 20 1.1 (20) 29
Corolla lobe number 5 5 5

lobe length(cm) 24 (33) 48 24 (3.0) 38 1.1 (16) 18

lobe width(cm) 1.7 (25) 38 1.6 (25) 3.2 09 (12) 14

diameter(cm) 49 (6.7) 92 52 (6.4) 1.7 23 (32) 36
Ovary color green light green green
Fruit shape H5-ribbed conic H5-ribbed conic 5-ribbed conic
Seed shape planoconvex, plancconvex, planoconvex,

narrowly winged

narrowly winged

narrowly winged

* Minimum (mean) maximum

2 el (Appendix 1)
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Table 3. Length and G+C% of ITS 1 and 2 of Stewartia koreana and its related taxa.

ITS 1 ITS 2 ITS 1+1TS 2
Taxa Length  G+C%  Length  G+C%  Length  G+C%
KORI 244 55.7% 221 59.5% 465 57.5%
KOR2 244 55.7% 221 59.7% 465 76%
KOR3 244 55.7% 221 59.7% 465 76%
KOR4 244 55.7% 221 59.7% 465 76%
KOR5 244 55.7% 221 59.7% 465 76%
PSEI 244 7.0% 221 60.2% 465 58.5%
PSE2 244 7.0% 221 60.2% 465 58.5%
PSE3 244 7.0% 221 60.2% 465 58.5%
PSE4 244 7.0% 221 59.7% 465 58.3%
PSE5 244 7.0% 221 60.2% 465 58.5%
MONT1 243 58.8% 2% 61.3% 465 60.0%
MON2 243 7.6% 2% 60.8% 465 59.1%
MON3 243 58.8% 2% 61.3% 465 60.0%
MON4 243 58.4% 2% 60.8% 465 59.6%
MALI1 246 55.3% 219 56.6% 465 55.9%
MAL?2 246 55.1% 219 56.2% 465 55.6%
OVAl 245 55.9% 219 55.9% 464 55.9%
OVA2 245 55.7% 220 56.1% 465 55.9%
PTEI 244 7.4% 219 58.9% 463 58.1%
PTE2 244 7.4% 219 58.9% 463 58.1%
VILI 243 58.8% 219 59.8% 462 59.3%
VIL2 243 58.8% 219 59.8% 462 59.3%
ROS1 243 56.4% 214 60.3% 457 58.2%
ROS2 243 56.4% 219 60.3% 462 58.2%
GOR 21 615% 216 63.1% 437 64.8%
APT 243 675% 220 74.5% 463 70.8%
Mean 243 7.4% 220 60.3% 463 59.1%

Aligned length 268 - 229 - 497 -

pseudocamellia®t A2 B9 FAZE FA3NHF oW, bootstrap #HE BRE 1§ =
S
2]

6_"
e g Babolgte Asls AAE ot Fig. 2¥ &9 dG7)¥old| 7]xg
Neighbor-Joining(N]) Al-&F2 &4 Z3 parsimony A&+ 4 2342 B FIHh
ITS @71 gddl #g AFAA = =2 F-E(Stewartia)?] A5S ol&list=d ol$- #-83
F49 Ao7 FHHYT)
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Table 4. Pairwise sequence distance between taxa examined. Absolute distances are
shown above the diagonal, and sequence divergence values(x100) by Kimura's two

parameter method are below diagonal. Refer Table 1 for taxon abbreviations.

1 KCOR1 - 0 0 0 0 9 9 9 0 9 1 B 1 i 5 % 5 5 3 3 P P % a o 19

=)

KCOR2 00 - 0 0 0 9 9 9 0 9 1 B 1 i 5 % 5 5 3 3 P P % a o 19

3 KCR3 0200 000C 0 0 9 9 9 0 9 1 B 1 i 5 % 5 5 3 3 P P % a o 19

4 KOR4 000 000C 000 - 0 9 9 9 0 9 1 B 1 i 5 % 5 5 3 3 P P % a o 19
5 KOR5 020 000C 00 000C - 9 9 9 0 9 1 B 1 i 5 % 5 5 3 3 P P % a o 19
6 PSEL I8¢ 13 10 130 1M - 0 0 1 0 B 14 B 1 4 5 4 4 kY kY 5 5 &z 2 o 14
7 PSE2 I8¢ 13 IS0 1M 1M 00m - 0 1 0 B 14 B 1 4 5 4 4 kY kY 5 5 &z 2 o 14
8 PSE3 I8¢ 13 10 13 1M 000 00 - 1 0 B 14 B 1 4 5 4 4 kY kY 5 5 &z 2 o 14
9 PSE4 2115 211 2111 211 2111 021 0211 o2l - 1 1B B 1B 14 3 4 3 3 ] ] % % P 3 & 15
10 PSEE & 1M 13 130 000 0000 0 021 - B 14 B 1 4 5 4 4 kY kY 5 5 &z 2 o 14
11 MONL 4023 4016 4015 4016 4016 3174 3194 3¢ 33 314 - 7 0 2 P ] P P 3 3 kY kY a % & m
12 MONZ 3301 37% 37% 37 37 2% 2%1 2% 3T 2% 4w - 7 5 &z P &z &z k) k) a a ] 5 & 13
13 MON: 4023 4016 4015 4016 4016 3174 319 374 33& 3174 000 144 - 2 P ] P P 3 3 kY kY a % & m
14 MON4 35 3618 3613 3618 368 27R 2780 278 2802 2T 04W 103 04m - % &z % % a a P P ] 4 & 13
15 MALL 5283 52 528 520 528 503 506 53 482 508 b4 5712 53 Bl - 1 2 2 a a 2 2 % 2 Rt
16 2 b3 552 5572 552 552 533 533 533 BI4T L3 621 6002 641 H84 027 - 1 1 2 2 3 3 &z 3 o 18
17 OVAL 533 531 5331 531 5331 5146 5Ll 546 498 5165 6002 572 6 56X 254 271 - 0 % % 5 5 &z 3 & 12
18 OVAZ 5331 538 53R 53R 53R 5143 5142 5143 49 5143 5OH 5TE 53 562 BB 270 0MC - % % 5 5 &z 3 & 12
19 PTEL 638 6% 635 69% 69T 6340 638 630 613 63H 600 T2 6 68 448 4T 5HT 55D - 0 9 9 5 a & 18
20 PTE2 6382 6% 605 6% 69T 634 6348 630 613 63B 600 T2 630 6668 445 472 5HT 55 00 - 9 9 5 a & 18
21 VILL 538 5943 504 5943 5842 5314 534 5314 55M 534 63% 6631 63% 5MC 460 4912 532 5B/ 1M 9 - 0 k) kY & 13
22 VILZ 533 593 5O L9 5OR 530 L3S 530 S5X 53D 638 6627 638 60M 4647 47 53E 53 1M M8 M - k) kY & 13
23 ROSL 55% 562 562 562 56N S8 B8R 53 6087 58B 676 630 676 6307 567 5848 &M SR T6R T5B TME T3 - 5 & 16
24 ROS2 440 4487 447 447 447 478 4ATR 478 493 ATR 5BM  53S 53M 5154 460 496 49 408 6612 6573 64X 643 (& - 8 14
pis} GOR 13 1346 13415 13416 13416 133% 1236 1336 13622 1335 133% 13415 133% 13661 13288 13702 13060 1T 133 1R09 1360 M 1B¥ - 101

26 APT 288 24610 2630 260 60 KW AW BET DK KK BRIV B BB KON B 0L 745 N4 K6 BER HR BB KOO BUW LW -
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Fig. 1. One of the most parsimonious trees based on ITS sequences. The numbers above
and below the lines indicate branch length and bootstrap support (%), respectively. Refer

Table 1 for taxon abbreviations.
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Fig. 2. Neighbor-Joining(N]) tree based of ITS sequence of 26 accessions representing 10
taxa. Refer Table 1 for taxon abbreviations.
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3. =F=H Ae|
Stewartia koreana Nakai ex Rehder in J. Amold Arb. 7: 242, 1926.
Stewartia pseudocamellia Maxim. var. koreana (Nakai ex Rehder) Sealy in Bot. Mag. 165:

20, 1948.
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Type Locality: Mt. Jiri in Korea.

Holotype: E. H. Wilson 9596 (Nov. 14, 1917, A)
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Appendix 1. Aligned ITS sequences of the Stewartia koreana. 1TS 1. 24-269; 5.8S:
270-432; ITS 2: 433-655.

10 20 30 40 50

[ . . . . o]
Stewartia koreana [KOR1] TGAACCTGC-GGAAGGATCATTGTCGATACCTGCATAGCAGAAAGACCCG
koreana [KOR2] e

koreana [KOR3] e

koreana [KOR4] e

koreana [KOR5] T
pseudocamelia [PSE1] . . . . . . . .. A, ... -
pseudocamelia [PSE2] . . . . . . . .. -.

pseudocamelia [PSE3] . . . . . . . .. -.

pseudocamelia [PSE4] . . . . . . . . = .
monodelpha [MON1] P ¢ I
monodelpha [MON2] PR ¢ I

O o o0ooooaoo-”

60 70 80 90 100
[ . . . . .
Stewartia koreana [KORI] CGAACTTGTCTTACTACCGGGACAAGCAGGAGGTGGGTCTTT-GGC-TCC
5. koreana [KOR2] e

S
S. koreana [KOR3] e
S
S

5. koreana [KOR4] e
5. koreana [KOR5] e

S. pseudocamelia
[PSE1]
S. pseudocamelia
[PSE2]
S. pseudocamelia
[PSE3]
S. pseudocamelia
[PSE4]
S. monodelpha [MON1] . . . . . . . . . .. ... ... .......G...............C.-...TC.
S. monodelpha [MON2] . . . . . . . . . .. ... ... .......G.. ..., . .......C.-...TC.

110 120 130 140 150
[ 1

Stewartia koreana [KOR1] TTTTTGCTGTCCCCTGTCGGGGAGTGGGTTCGGAGTCCCAAGGGGCAAAG
koreana [KOR2]
koreana [KOR3]
koreana [KOR4]
koreana [KOR5]
pseudocamelia [PSE1]
pseudocamelia [PSE2]
pseudocamelia [PSE3]

a o aoa-;

pseudocamelia [PSE4] e
monodelpha [MON1] -.G....C.....TC.
monodelpha [MONZ2] -.G....C.....TC.

OO o0oaoaoa”
e e

160 170 180 190 200
[ ]

Stewartia koreana [KORI] AGCTCGTTCCTCGGCCAAACAACAAACCCCGGCGCGAATTGCGCCAAGGA
koreana [KOR2]
koreana [KOR3]
koreana [KOR4]
koreana [KOR5]
pseudocamelia [PSE1]
pseudocamelia [PSE2]
pseudocamelia [PSE3]
pseudocamelia [PSE4]
monodelpha [MON1]
monodelpha [MONZ2]
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Appendix 1. Continued.

210 220 230 240 250
[ I

Stewartia koreana [KOR1) AATTGAACAAGAGAGCACGCTCGTCTCCCGTTTACGGGCGGTACGAGGCA
koreana [KOR2]

koreana [KOR3]

koreana [KOR4]

koreana [KOR5]

pseudocamelia [PSE1]

pseudocamelia [PSE2]

pseudocamelia [PSE3]

pseudocamelia [PSE4] . . . . . . . . ... ...
monodelpha [MON1] P Ol
monodelpha [MONZ2] P Ol

260 270 280 290 300
[ I

Stewartia koreana [KOR1] G TGTGTCTTACGTAAAACTAAACGACTCTCGGCAACGGATATCTCGGCTC
koreana [KOR2]

koreana [KOR3]

koreana [KOR4]

koreana [KOR5]

pseudocamelia [PSE1]

pseudocamelia [PSE2]

pseudocamelia [PSE3]

pseudocamelia [PSE4] . . . . . . . . ... ... ..
monodelpha [MON1] O A
monodelpha [MON2] P A

310 320 330 340 350
[ 1

Stewartia koreana [KOR1] TCGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCAG
koreana [KOR2]
koreana [KOR3]
koreana [KOR4]
koreana [KOR5]
pseudocamelia [PSE1]
pseudocamelia [PSE2]
pseudocamelia [PSE3]
pseudocamelia [PSE4]
monodelpha [MON1]
monodelpha [MON2]

360 370 380 390 400
[ 1

Stewartia koreana [KOR1] AATCCCGTGAACCATCGAGTTTTTGAACGCAAGTTGCGCCCGAAGCCATT
koreana [KOR2]
koreana [KOR3]
koreana [KOR4]
koreana [KOR5]
pseudocamelia [PSE1]
pseudocamelia [PSE2]
pseudocamelia [PSE3]
pseudocamelia [PSE4]
monodelpha [MON1]
monodelpha [MONZ2]
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Appendix 1. Continued.

410 420 430 440 450
[ . . . . !
Stewartia koreana [KOR1] AGGTCGAGGGCACGTCTGCCTGGGCGTCTCACATCGCGTCGCCCCCCATC
koreana [KOR2]
koreana [KOR3]
koreana [KOR4]
koreana [KOR5]
pseudocamelia [PSE1]
pseudocamelia [PSE2]
pseudocamelia [PSE3]

pseudocamelia [PSE4]
monodelpha [MON1]
monodelpha [MONZ2]

460 470 480 490 500
[ . . . . 1
Stewartia koreana [KOR1] CCCTCTCTTTGAAGGAATGCGGG-CGAATATTGGTCCCCCGTGCGCGTTC
koreana [KOR2] e
koreana [KOR3] e
koreana [KOR4] e
koreana [KOR5] e
pseudocamelia [PSE1]
pseudocamelia [PSE2]
pseudocamelia [PSE3]

pseudocamelia [PSE4]
monodelpha [MON1]
monodelpha [MON2]

oNoNoNeoNeoNe

560 570 580 590 600
[ . . . . .
Stewartia koreana [KOR1] AAGTGGTGGTTGTCAAACCGTTGCGTCCTGTCGTGTGCGCTCTTNTCGCC
koreana [KOR2] S €
koreana [KOR3] S €
koreana [KOR4] O €
koreana [KOR5] O €
pseudocamelia [PSE1] . . . . . . . . . . . s Gl
pseudocamelia [PSE2] . . . . . . . . . . s G
pseudocamelia [PSE3] . . . . . . . . . s G
pseudocamelia [PSE4] . . . . . . . . e G
monodelpha [MON1] O A O
monodelpha [MON2] TG

610 620 630 640 650
[ . . . . .
Stewartia koreana [KOR1] ACGGGAAGTCTCTTGTGACCCTGAAGTGCCGTTGCT-TTGCCACGGCGCC
koreana [KOR2] s
koreana [KOR3] s
koreana [KOR4] s
koreana [KOR5] s
pseudocamelia [PSE1] . . . . . . . . . . L

pseudocamelia [PSE2] . . . . . . . . .
pseudocamelia [PSE3] . . . . . . . . .
pseudocamelia [PSE4] . . . . . . .
monodelpha [MON1] G
monodelpha [MON2] G. . .
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Appendix 1. Continued.

660

[ . ]

Stewartia koreana [KOR1] TTGATTGCGACCC C A - [659]
S. koreana [KOR2] e (1 1)
S. koreana [KOR3] e (1 1)
S. koreana [KOR4] e (1 1)
S. koreana [KOR5] e (1 1)
S. pseudocamelia [PSE1] . . . . . . . . . . ... . . - [659]
S. pseudocamelia [PSE2] . . . . . . . . . . . .. . . T]I[660]
S. pseudocamelia [PSE3] . . . . . . . . . . ... . . - [659]
S. pseudocamelia [PSE4] . . . . . . . . . . . .. . . - [659]
S. monodelpha [MON1] oo =659
S. monodelpha [MON2] ... ... ... .. -1660]
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Taxonomic review of the Stewartia koreana
Nakai ex Rehder (Theaceae)
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Morphological and molecular data from the nuclear ribosomal ITS regions were
examined to reevaluate the taxonomic position of the Korean endemic species, Stewartia
koreana Nakai ex Rehder (Theaceae). Comparing to its morphologically closely related S.
pseudocamellia Maxim, S. koreana has diagnostic characters including a larger leaf blade
(10 cm length and 55 cm wide) and a longer pedicel (25 cm length). In addition, S.
koreana formed a different clade from S. pseudocamellia in the ITS trees. The
morphological and ITS sequence data supported S. koreana as a Korean endemic species

distinct from the closely related species, S. pseudocamellia.
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