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ABSTRACT: The external morphological characters of the Korean Oldenlandia were reviewed, and numerical
analysis of 25 quantitative characters carried out to evaluate the delimitation of the taxa. Among the qualitative
characters, the leaf shape, inflorescence, pilose of insde corolla, expansion of capsule apex, and seed shape were
used to delimit 5 species of Korean Oldenlandia. As the result of principal component analysis of quantitative
characters, O. corymbosa, O. hirsuta and O. strigulosa were evidently separated on a two-dimensional plot by
PC1 and PC2, and O. brachypoda and O. diffusa slightly overlapped. However, O. brachypoda was distinctly
delimited from O. diffusa by the shape of calyx lobe, the lengths of pedicel, filament and stigma. Also each of

those two species was in a group of its own by cluster analysis.
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Lee, 1996; Lee, 2003; Lee, 2006; Lee et al., 2007; Lee et al., 2009).
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Table 1. Morphological characters of Korean Oldenlandia L. using
for numerical analyses.

1 Stem length

2 Stipule length

3 Bristle length

4 Leaf length

5 Leaf width

6 Leaf length/width ratio
7 Pedicel Length

8 Calyx tube length

9 Calyx tube width

10 Calyx lobe length

11 Calyx lobe length (in Fruiting time)
12 Calyx lobe width (in Fruiting time)
13 Corolla tube length

14 Corolla lobe length

15 Corolla lobe width

16 Anther length

17 Anther width

18 Anther length/width ratio
19 Filament length
20 Stigma length
21 Style length
22 Fruit tube length
23 Fruit tube width
24 Seed length
25 Seed width
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Fig. 1. Measurement of Quantitative morphological characters of Korean Oldenlandia L.. A. habit; B. leaf; C. stipule; D. Flower; E. corolla;

F. pistil; G. capsule; H. seed.
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Table 2. Quantitative characters of the genus of Oldenlandia L. in Korea. (Unit: mm)
Characteristics Species O. brachypoda O. corymbosa O. diffusa O. hirsuta O. stirigulosa
Stem length (cm) 8.5(16.3)29.4 9.5(20.3) 35.6 23.7 (33.5) 46.6 6.4 (10.8) 16.5 3.3(9.5)20.3
Stipule length 1.2(1.3) 1.46 1.25(1.8)2.3 06(1.1)1.4 0.8(1.1) 1.5 1.5(1.7)2.1
Stipule bristle length 0.5(0.7) 1.0 09(1.6)2.9 0.6(09)1.2 0.4 (0.6) 0.9 22(34)4.2
Leaf length 27.3(35.7)50.9 23.1(342)443 259(30.8)34.0 13.8(19.4)239 17.4(20.8)25.4
Leaf width 24(3.2)4.0 4.1(7.3)10.1 1.8(2.5)3.8 5.4(7.5)9.3 7.7(9.8) 11.5
Leaf length/width ratio 79 (11.2) 153 3.7 (4.8) 6.0 7.6 (12.8) 16.2 1.7 (2.6)3.3 1.8(2.2)2.7
Pedicel length 0.4 (0.7) 1.0 43(9.3)153 0.5(4.3)7.0 2.5(6.7) 10.9 0.6(1.1)1.8
Calyx tube length 1.1(1.5) 1.7 0.8(0.9) 1.1 1.0 (1.5)2.5 1.7(2.6)3.4 08(1.1)1.4
Calyx tube width 1.6(1.7) 1.9 1.0(1.3) 1.6 1.4(1.7)25 1.6(2.2)2.8 1.1(1.4)1.8
Calyx lobe length 1.0(1.4) 1.5 0.8(1.0)1.2 09(1.4)22 0.7(1.1) 1.7 1.0(1.4)22
Calyx lobe length (in Fruiting time) 1.5(1.6) 1.9 0.8(1.0) 1.1 0.9(1.4)1.8 0.8(1.2) 1.8 1.1(1.7)2.7
Calyx lobe width (in Fruiting time) 1.0(1.1) 1.3 0.7 (0.8) 1.0 0.6 (0.8) 1.0 1.5(1.8) 2.0 1.7 (1.9) 2.1
Corolla tube length 1.0(1.4) 1.7 0.5(0.7) 0.9 08(1.4)2.4 09(14)1.8 07(1.1)1.4
Corolla lobe length 1.5(1.6) 1.7 1.2(14)15 0.8(1.2) 1.8 202732 1.0(1.4) 1.8
Corolla lobe width 1.2(1.3)1.5 0.6 (0.7) 0.9 05(1.1)1.2 1.3(1.72) 2.2 0.8(1.0)1.3
Anther length 0.6(0.7) 0.8 0.3(0.4) 0.4 0.3 (0.5)0.7 0.7 (0.8) 0.9 0.4 (0.48) 0.5
Anther width 0.3 (0.4) 0.5 0.2(0.3) 0.4 0.2(0.3)0.4 0.5(0.6) 0.7 0.2(0.3)0.4
Anther length/width ratio 1.2(1.9)2.7 1.0(1.3) 1.5 1.3(1.8)2.5 1.1(1.4)1.6 1.3(1.6)2.5
Filament length 0.5(0.6) 0.8 0.1(0.1) 0.1 0.1(0.1)0.1 0.4 (0.7)0.9 0.3(0.4) 0.6
Stigma length 1.3(1.7)2.0 0.2(0.3) 0.4 0.5(0.8) 1.6 0.3(0.8)1.2 0.6(0.8) 1.1
Style length 0.5(1.0)1.4 0.2(0.2)0.3 0.5(09)1.4 0.4 (0.6) 0.9 0.5(0.7) 1.0
Fruit tube length 2.3(2.6)2.9 1.8(2.0)2.2 24(2.8)3.1 3.2(4.9)6.3 22(2.8)3.5
Fruit tube width 29@3.1)33 2.5(2.7)29 2.8(3.2)3.3 2.8(4.5)53 33(3.8)4.3
Seed length 0.25(0.3) 0.4 0.3 (0.36) 0.4 0.4 (0.45) 0.5 0.6 (0.7) 0.9 0.8(1.0) 1.1
Seed width 0.2 (0.28) 0.35 0.2(0.25)0.3 0.3(0.4)0.5 0.5 (0.56) 0.7 0.7 (0.8) 1.0
Table 3. Qualitative characters of the genus of Oldenlandia L. in Korea.
Characteristics Species O. brachypoda O. corymbosa O. diffusa O. hirsuta O. stirigulosa
Stem (cross section) terete terete terete biangular quadrangular
Leaf shape linear lanceolate linear ovate ovate
Leaf apex shape acuminate acute acuminate rounded acute
Leaf base shape attenuate attenuate attenuate attenuate acute
Vein midrib midrib midrib 1-2 pairs 3-4 pairs
Inflorescence solitary cyme or solitary solitary solitary cyme
Calyx lobe shape triangular triangular linear-lanceolate ovate ovate
Pilose of corolla inside absent present absent absent present
Stamen position of corolla tube to apex to under to apex to under to apex
Fruit shape globose subglobose globose globose subglobose
Fruit apex non-expansion non-expansion expansion non-expansion expansion
Seed shape pentagonoid ellipsoid ovoid broadly ovoid ovoid
Testa shape straight straight straight undulate straight
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Table 4. Eigenvector and eigenvalues for the three principal components
from analysis of 25 characters in Korean Oldenlandia L.

Principal components

Characters no.

PC 1 PC2 PC 3
1 ~20.1929 0.1807 ~0.0680
2 01586 —0.2567 0.0800
3 ~0.0517 ~0.284 0.3176
4 ~0.2248 0.1866 ~0.0594
5 0.0962 ~0.3539 0.0215
6 —0.1407 0.3441 0.0460
7 00613 —0.1155  —03992
8 0.2748 0.1184 ~0.1754
9 0.2607 0.1573 ~0.0991
10 0.002 0.1477 0.2951
1 0.0404 0.0522 0.3874
12 0.2759 0.1837 0.1596
13 0.1631 0.2626 0.1123
14 0.2878 0.0048 02163
15 0.1672 0.0900 ~0.0736
16 0.2600 0.2098 ~0.0353
17 0.2555 0.0486 ~0.2008
18 0.0083 0.2147 0.2621
19 0.2943 0.0543 0.0234
20 0.0822 0.2559 0.2161
21 0.0962 0.2705 0.2745
2 0.2989 ~0.0001 ~0.1344
23 0.2952 ~0.0791 0.0300
2 0.1964 0.2466 0.2155
25 0.2061 ~0.2314 0.2408

Cumulative (%) 333 57.9 733
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Fig. 2. Two-dimensional plot by PC1 and PC2 from PCA of Oldenlandia L. in Korea. 4: O. brachypoda, A: O. diffusa, B: O. corymbosa,

X: O. hirsuta, *: O. strigulosa.
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Appendix 1. Examined materials of Oldenlandia L. in Korea.

O. brachypoda DC.
Jeju-do; Sep 19, 2008. G Y. Chung et al., 08091910 (ANH).
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O. corymbosa L. O. hirsuta (willd.) L.f.
Chungcheongbuk-do; Sep 03, 2008. G Y. Chung et al., Jeollanam-do; Aug 28, 2001. E. S. Jeon et al., S-2302 (KH),
08090320 (ANH). Jeju-do; Sep 1, 2009. G Y. Chung et al., 09090140 (ANH),
Sep 1, 2009. G Y. Chung et al., 09090141 (ANH), Aug 13,
O. diffusa (willd.) Roxb. 2008. G Y. Chung et al., 08081340 (ANH)
Gyeongsangnam-do; Sep 5, 1963. T. B. Lee et al., 56314
(SNUA), Jeollanam-do; Aug 28, 2001. E. S. Jeon et al., O. strigulosa Bartl. ex DC.
KHB1028927 (KH), Sep 3, 2008. G Y. Chung et al., 08090330 Jeollanam-do; Jul 9, 2001. H. T. Im, KNAH020018 (KH),

(ANH), Jeollabuk-do; Oct 1,2004. S. H. Park, PARKSH42835 Jun 28, 2007. G Y. Chung et al., 07062850 (ANH), Jeju-do;
(KH), Jeju-do; Sep 19, 2008. G Y. Chung et al., 08091930 Aug 13, 2008. G Y. Chung et al., 08081350 (ANH), Sep 19,
(ANH), Sep 19, 2008. G Y. Chung et al., 08091931 (ANH) 2008. G Y. Chung et al., 08091950 (ANH)
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