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i3 = Idiophytonots, Lysimachiaots:, Palladiaots:, ¥ Naumbergiaol4-sS ZLUIE 4
L8l ALgEtE o SandwicensiadtES  Lysimachiopsisol 0.2 Heterostylandra@-S o}
oz AMAA F 604 1945 Hyg vt lov, AA thF-&e] AEe] Chen and Hu
(1979)9] £HFAAZ w23 v}

o] E¥dtE AFDSE: 429 49 Chen and Hu (1979)9] EFAAE &g A%
olEo] HFER &e FRE(L vulgaris var. davurica (Led.) Knuth], Z%2Z(I. coreana
Nakai) 2 A7MX5A (L  acroadenia Maxim.)S A3 75 201%e]  X3H v
(Lysimachia®}ss,  Palladia©V%)  Lysimachia®}%9 A% Nummularia@el  E713 & (L
japorica Thunb.) 1&o] L35 1 Polladiaolsolc 48] EA38l=d Lubiniad ol A7 4
(L. mauritiona Lam.), Spicatae@l 77X 5L (L  barystachys Bunge), Z7HA5E (L
clethroides Duby) 2 A WA FG(L fortunei Maxim.)ol ¥§E 1L ApochorisEole &
T 59 (L. pentapetala Bunge), Candidae@dol= E7X4(L leucantha Mig)ol 42+
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Table 1. Materials and collection data used for the numerical analyses of three

Lysimachia sect. Spicatae species.

Taxa Localities
L. clethroides Duby Janganmaeul Jangan-dong Suwon-si Gyveonggi-do
(27214 4) 2006 July 14 (Tae K. H. & Kim J. M. TUT 31055)

Seoraksan Seorak-dong Sokcho-si Gangwon-do

2006 July 23 (Tae K. H. & Kim J. M. TUT 31024)

Maseongsan Gyodong-ri Okcheon-eup Okcheon-gun Chungcheongbuk-do
2000 July 02 (Tae G. H. & Kim J. M. TUT 31043)

Seonggeosan Seonggeo—eup Cheonan-si Chungcheongnam-—do

2006 June 27 (Tae K. H. & Kim J. M. TUT 19609)

Gunsa-1i Teain—-myeon Jeongeup-si Jeollabuk-do
2005 July 13 (Tae K. H. & Kim J. M. TUT 31018)

Daegwangcheon Daegwang-ri Juam-myeon Hwasun—gun Jeollanam-do
2005 Oct. 16 (Tae K. H. & Kim J. M. TUT 31012)

Cheontaeksan Sangju-si Gyeongsanghbuk-do

2005 June 30 (Tae K. I & Kim J. M. TUT 31045)

Sanae-1i Gava-eup Haman-gun Gyeongsangnam-do
2006 June 22 (Tae K. H. & Kim J. M. TUT 31103)

L bary.st‘gzchys Bunge Sangnok reservoir Sangnok-gu Gwangmyeong—si Gyeonggi—do
A=) 2006 July 15 (Tae K. H. & Kim J. M. TUT 31105)

Hwan Pyeongnm Gunbu-myeon Okcheon—gun Chungcheongbuk-do
2006 July 02 (Tae K. H. & Kim J. M. TUT 31091)

Wolsong reservoir Wolsong—r11 Seo-myeon Chuncheon-si Gangwon-do
2006 July 15 (Tae KL H. & Kim J. M. TUT 31057)

Yongsan 2-dong Dalseo~gu Daegu Gyeongsangbuk-do

2006 July 16 (Tae K. H. & Kim J. M. TUT 31090)

Haean—-dong Jeju-si Jeju-do

2006 July 08 (Tae K. H & Kim J. M. TUT 31068)

L j'oftgmei Maxim. Seonamsa Baegyangsan Busanjin-gu Busan Gveongsangnam-do
(A 2744 2006 June 23 (Tae K. H. & Kim J. M. TUT 31095)

Daechi-ri Daejeon—myeon Damnyang-gun Jeonnanam-do
2006 July 01 (Tae K. H. & Kim J. M. TUT 31102)

AREL gddga A=y JEZEA(TUT) | B#AsArHTable 1). 2 Ado)A A}

2 307 o) &4 } om, AFAl #A#E FHFEFH A (Zeiss DVAHT F
ARAAE Y (Hitachi 3200N)-& o] 8-8tof #&siit}. ¢ E7H d7E 9dshel =414
Spicatae’d 3% A9 Here] tiste] 147]2] OTUZ FHFstyew, z+ OTU thsle] =
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H B W AFddY & 3Y FEFES VAT ARYPEE ISR, olE EYE
FAEEA 2 FAEAE FIPstdnh o)ge BAREAL SAS (Statistical Analysis

System; 1996, Release 8.2) program ©]-&3te] 381, 8| ZF3 7)Ao AHeH &
o]+ Sneath and Sokal (1973)& 71& 902 ALg3atgdrh

I.9%gg9e4 g4
A AL Spicatae’d ol 438k 3% Uld 34709 A 9 AXNEZS AF>s
S HTables 2 & 3).
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jo.z 2 AV|E Zev B XA A 2] Al dEE
= 3w Heole °F H00mm WYolvh, Hd® Ageld AFPA JfAEC] FHHoR
A71& 7 tH(Table 2).
e ENATaHR % ﬂﬂ”ﬁ]"’?%ﬂ—% oo &3 F(acuminate) & ZHE
A, AR Ao M = o F(acute)7b Wl WERSTHEIG. 1)
ek ol gl EAlskE 9o EARTOl lolMe "ol Exshe ¥R Aols 91
FA3 e = mHT ojde] % ohAl EHE (multicelluar hairs)©
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Table 2. Qualitative characters of external morphology of Lysimachia sect. Spicatae

(unit: mm).

Characters

L. clethroides

L. barystachys

L. fortunei

leaf length

leaf width

width / length of leaf
petiole length

stipule length

pedicel length

bract length

petal length

petal width

width / length of petal
calyx length

calyx width

length / width of calyx
style length

anther length

filament length

fruit length

fruit width

length / width of fruit
seed length

seed width

length / width of seed

588 (111.6) 187.1"
58 (34.3) 69.2

8 (34) 52 2.1 (48) 76
7 (9.4) 355 0.8 (25) 5.1
26 (214) 456 6.4 (14.8) 44.7

20 (49) 121

7 6.0) 12.7 1.0 (6.0) 10.3
0 (55) 68 ) (70)77
2 (26) 3.0 6 (3.0

18 (21) 24 723

32 (38) 45 8 (34

09 (1.1) 1.3 10 (13

32 (33) 34 21 @1

2.0 (25) 29 1.1 (3.0) 5.3

09 (16) 2.2

05 (1.4) 2.2

2.3 (28) 36

15 (25) 31

1.1 (1.2) 14

1.1 (1.2) 1.3

0.7 (0.8) 0.9

08 (1.3) 16

40.7 (67.2) 104.0
7.1 (14.6) 34.3

4 (5.0) 96

L

8 (10 12

2 (20

228 32
1@23) 27
2 (14 17
0 (11
708
8 (1.2

744 (90.6) 108.1
214 (29.9) 36.0
2.7 (3.0) 35
4(40) 74
4 (14.8) 334
21 (33) 42
0 (34) 57
2 68 67
22 (28) 36
06 (1.5) 26
(3.0) 43
11 16

2.7 29

12) 13
12) 1.3
07)09

(
9 (1.
6 (1.
7 (1.
7@
2 (27
0 (
9 (
6 (
9041

‘Minimum (Average) Maximun

Table 3. Quanitative characters of external morphology of Lysimichia sect. Spicatae

Characters L. clethroides L. barystachys L. fortunei

Habitat habit mountain mountain or wetland wetland
Leaf shape elliptical elliptical, oblanceolate, linear ogﬁgggfalée
apices acuminate acute acuminate

hair of adaxial multicellular glabrous

hair of abaxial multicellular glabrous

stipule multicellular glabrous

Stem hair of stem glandular + multicellular glabrous
branch of stem non branch or compound branch non branch

Flower hair of floral axis glandular + multicellular glandular

florescens shape gooseneck, erect (rare) erect
hair of bract multicellular glabrous
hair of pedicel glandular + multiceliutar glandular
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A B

Fig. 2. Hairs on leaf. A; L. clethroides, B; L. barystachys, C; L. fortunei, D; SEM
photographs of multicelluar hairs (1. adaxial, 2. abaxial, 3. margin).
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T 7)o E=Asts €9 e v ZE (multicellular hair)¥} ¥ (glandular hair)7}
S 7oA A ARE = dbE(Fig. 3), AHRAAFGAME do] A8 &
o)

1%

2o 6-89 AA FYFAC) Aol weln|, sl 53, Uy m: FeAgoR Mus}
ZAsE, TRRe GRotelth. 48 5% Al HEst EASL ALY 35
g Zov), BAEAE o= Y4ELS e gt

A o] Fefe] met 2744 FE R T2 A HFig. 4).
a. SA¥(gooseneck type) - 3419 FE7F SAF HHIZ o
A FARA &= MAE EAgch 27 FEH 7AXFde] sfFEt.
b. A H 8 (erect type) — A Fert FL o2 AHZIX TN A AT
TE AEE] ENAFAR AAFANA BEEY, AW A FAdA A E o] BEY
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IR T=HE Spicatae™ AE 352 & HME

= Ao Bxsin] 4L FAF g, )9 9o ®y
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FEEMHA S T d59 AL 2270, A4 12709 = 34744 1409 OTU= 4
AE ArgEs VxR FAEEYE AAsd2(Table 4), @49 FAE A3 i3
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Table 4. Characters used in numerical analysis of Lysimachia sect. Spicatae.

habitat
C1. habit

leaf
C2. length of leal (mm)
C3. width of leaf (mm)
C4. C2/ C3
C5. length of petiole {mm)
C6. length of stipule (mm)
C7. shape
C8. apices
C9. hair of adaxial {absent / present)
C10. hair of abaxial (absent / present)
Cl1. stipule

stem
C12. hair of stem
Cl13. branch of stem

flower
Cl14. hair of floral axis
C15. length of pedicel (mm)
C16. length of bract (mm)
C17. hair of bract
CI18. florescenes shape (erect / gooseneck or erect)

petal
C19. length of petal (mm)
C20. width of petal (mm)
C21. C19 / C20
(C22. pedicle

calyx
C23. length (mum)
C24 width (mm)
C25. C23 / C24
C26. length of style (mm)
C27. length of anther {mm)
C28. length of filament (mm)

fruit
C29. length of fruit (mm)
C30. width of fruit (mmnv
C31. C29 / C30
(C32. length of seed (mm)
C33. width of seed (mm)
C34. C32 7/ C33
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Table 5. Lodings of 34 morphological characters for the first tree principle component

IR = (L ysimachia) Spicatae™

form the analysis of 14 OTUs.

Characters Prinl Prin2 Prin3
C9 0.2502" -0.0025 ~0.0794
C10 0.2502" -0.0025 -0.0794
Cl1 0.2502" -0.0025 -0.0794
C12 0.2502" -0.0025 -0.0794
C13 0.2502" -0.0025 -0.0794
Cl4 0.2502" -0.0025 -0.0794
C17 0.2502" -0.0025 -0.0794
C18 0.2502" -0.0025 -0.0794
22 0.2502" -0.0025 -0.0794
C24 -0.2477" -0.0214 0.0107
C25 0.2112" -0.1372 ~0.1397
C6 0.1830° ~0.1752 0.0773
Cl16 0.1792° -0.1558 -0.1554
C3 0.1568" -0.0650 0.3770
C23 0.1424" 0.0808 0.3626
(8 0.1252° -0.0306 0.4423
C2 -0.0020 0.2937° 0.0780
C5 0.0422 0.2022" ~0.0448
C7 -0.0614 0.2913" 0.0476
C4 0.0092 0.2891" 0.0243
C30 0.0749 0.2698" -0.0060
21 -0.1208 -0.2642" 0.0127
C3l 0.0958 -0.2574" -0.1972
C1 -(0.1421 -0.2418" 0.0324
C29 0.1293 0.2364" -0.0033
C32 0.1025 0.2282" -0.1821
Cc27 0.1805 -0.2073° -0.0771
C33 -0.1480 -0.2060 " -0.1101
C19 0.0165 0.1520" -0.0365
C34 -0.1425 0.1182 -0.3347"
C15 0.1907 -0.0960 0.2699"
C20 -0.0454 -0.2214 0.2391"
C2%6 0.0817 0.1248 0.2281"
28 0.0078 -0.0484 -0.1630"

Eigenvalue 15.6743 10.8220 1.9609
Difference 48523 8.8612 0.2566
Proportion 0.4610 0.3183 0.0577
Cumulative 0.4610 0.7793 0.8370

“Comparatively high value among the principal components.
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Fig. 6. A 2-dimensional plot of Lysimachia sect. Spicatae by PCl and PC2.
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PC3

6.50

Fig. 7. A three-dimensional scattered plots of sect Spicatae by 35 morphological
characters. STAR: L cdlethroides Duby, SQUARE: L. barystachys Bunge, BALLON: L.
fortuner Maxim.
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Figure 8. A phenogram of Lysimachia sect. Spicatae by 34 morphological character based
on Ward's clustering method. OB1-8: L. clethroides, OB9-12 L. barystachys, OB13-14 : L.
fortuner.
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A taxonomic Study of Lysimachia sect. Spicatae
(Primulaceae) Based on Morphological Characters

Jin Man Kim, Kyoung-Hwan Tae and Joo-Hwan Kim"
Department of Biology, Daejeon University, Daejeon 300-716, Korea

The general morphological characters of Lysimchia sect. Spicatae were reviewed. From
the results, numerical analyses were conducted based on 34 morphological characters from
14 populations of three species in Korea in order to investigate the key characters among
the treated taxa and taxonomic delimitation and to discuss the systematic relationship.
Habitat, leaf apices, presence or absent of hair on leaves, stipules, stems and bracts,
branch of stems, kind of hair on floral axis and pedicels, shape of florescens were
important diagnostic characters to identify the species. The relationship between
Lysimachia clethoides and L. barystachys was more close than that of L. fortunei based

on the quantitative characters. Also, a new key was made up from the result.

Key words: Key, Lysimachia, L. barystachys, L. clethoides, relationship.
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