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Abstract: In order to examine the natural distribution variations between groups of the Stewartia koreana, the
leaf’ form characteristics of the investigation sites were analyzed by each group. As a result, the Mt. Kumsan
group showed a smaller value in leaf length, width, area, and the number of veins, but not in the petiole length
and serration number. Among each character, the coefficient of variation(CV) of the characters excluding petiole
length and leaf area was in a comparatively narrow range, from [1.6~17.4%. On the other hand, the CV of
petiole length and leaf area between the groups was 34.9% and 28.4% respectively. The CV of these characters
within the group was also extraordinary- petiole length showed 29.5~42% and leaf area showed 27.7~40.7%.
Also, the simple correlation analysis between 12 leaf characteristics showed that the correlation between leaf
width and leaf area was high (1=0.975). The correlations between leaf length and leaf area, between leaf length
and leaf width were 0.971 and 0.969, respectively. A negative correlation between angle of leaf base and ratio
of leaf length to leaf width was discovered (r=-0.843), meaning that the ratio of leaf length to leaf width
decreases as angle of leaf base increases. A cluster analysis was enforced among leaf characteristics of the
selected group as a standard on the similarity of quantitative, qualitative measurements. The results showed that
at a 0.4 distance level, the subjects could be classified into 4 groups. Group | was the Mt. Jogyesan and Mt.
Kayasan group, group 2 was Mt. Paegunsan, group 3 was Mt. Unmunsan and Mt. Mudungsan, and group 4 was
Mt. Kumsan. At a distance level of 0.6, the subjects were classified into two groups. Group 1 was the Mt.
Kumsan group and group 2 was Mt. Mudungsan, Unmunsan, Paegunsan, Kayasan, and Chogyesan. Especially,
the Mt. Kumsan group had the smallest value in the leaf characteristics of leaf length, width, area, and the
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number of veins, showing an obvious difference from the other five groups. There were five principal
components that had a meaningful eigenvalue over 1.0 among the 12 extracted components. The explanatory
power of the top two main components (leaf length and width) on the total variation was 52.7%. The
explanatory power was 91.3% when all 5 main components were included.

Key words : angle of leaf base, cluster analysis , number of veins, petiole length, ratio of leaf length to leaf width,

Stewartia koreana, serration number
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|| &8s =2 (Stewartia koreana Nakai)
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Table 1. General description of the selected populations of Stewartia koreana.

Site factors ' Growth factors
Population Slope Aspect Altitude Latitude Longitude Height DBH Crown
) P (m) " ") (m) (cm) width(m)

Mt. K 5 NW 490 34 45 12759 128 217 70
- Rumsan .14 2022456 6.0-8.0

Mt. Chogyesan 10 SW 260 34 59 12721 141 26.1 73
12-16 215345 7.0-8.0

Mt. Mudungsan 10 SW 380 3506 126 56 136 209 68
215 17.024.0 6.0-7.0

Mt. Pacgunsan 5 SW 570 3507 12735 134 184 538
1215 18.0-20.0 50-7.0

Mt. Unmunsan 5 SW 360 3539 128 00 136 2338 58
116 180350 2085

Mt. Kayasan 10 NW 650 3547 12805 132 190 6.2
115 13.027.0 5.0-8.0

Morphological characteristics

X1 : Leaf blade length(A-B)

X2 © Leaf width(C-D)

X3 @ Petiole length(B-E)

X4 © Leaf area

X5 ¢ Serration number

X6 : Vein number

X7 Angle of leaf apex(F-A-G)

X8 Angle of leaf base(H-B-I)

X9 : Ratio of leaf length to leaf width(X1/X2)
X10 : Ratio of petiole length to leaf length(X3/X1)
X11 : Ratio of serration number to leaf length(X5/X1)
X12 : Ratio of vein number to leaf length(X6/X1)

Figure 1. Diagram of the morphological characteristics of the leaf of Stewartia koreana.
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Table 2. Leaf characteristics from investigated populations of Stewartia koreana.

Pop. Mt Kumsan Mt. Chogyesan Mt. Mudungsan ~ Mt. Paegunkunsan Mt. Unmunsan Mt. Kayasan

Char. MeantSD. CV. Mean+tS.D. C.V. MeantS.D. C.V. Mean+SD. C.V. Mean+SD. C.V. Mean+SD. C.V.
X1 69+104 151 96+159 166 86+192 223 90+127 140 89x127 142 95+14]1 148
X2 371072 198 494097 201 434086 20.0 471073 155 4.6%0.381 175 5.1+0.75 149
X3 0.7+024 355 071027 367 062020 353 08+023 295 09%034 370 07+028 420
X4 18.1+6.14 340 339+1189 351 256+1040 40.7 319+886 277 2801874 312 332+936 282
X5  313+6.69 213 3351747 223 29.1+58% 202 364+9.08 249 346+7.09 205 31.7+£598 189
X6 63+093 146 86+201 233 104+174 168 77x106 137 112£149 133 120£1.65 138
X7 4981991 199 548+13.08 239 507+746 147 442+772 175 51.5+£808 157 547+735 134
X8 94241480 157 883+11.34 128 89441259 141 933+1328 142 872+11.63 133 989+14.73 149
X9 1.9+025 131 20+0.17 83 20%19 95 19+021 11.0 19£022 115 19=x016 34
X10 98+358 367 76+287 376 67+222 333 86+285 330 103%£406 393 7.0£250 358
X111 462.0+£109.87 23.8 342.9+73.69 21.5347.0£7491 21.6 4104+117.14 28.5390.6+81.0  20.7 3313+73.68 22.2
X12 93441593 17.0 91.7£2391 26.1 1249+29.80 239 86.6+13.20 152 1268+2193 173 1274+17.61 13.8

Table 3. Analysis of variance on leaf characteristies of Stewarfia koreana.

F-values
Soruce of variation
X1 X2 X3 X4 X5 X6 X7 X8 X9 X100 X1l XI2

. *% *k ok * % * % *ok *ok %% kk %k *k *%
Among population  g¢ 4o 6354 2705 7134 2242 34874 2311 1848 653 3056 6933 20565
Amongindivi/pop. 160¢ 1006 335 995 1617 1123 843 1293 957 399 2359 2374
** : significance at the 1% level
Hol¥ 9y A% 503 eolo= zgglogz}t Ay o d&o & FES vzY 24 YAF G 9
AR 5 1994). 53], AraHres fwe} 7]0] 9 S A Q)5 FA ol Wol AFE 11.6~174%F v 3.7 ol
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TAFAEA oa A Aot FFL 2R o)9} & 7} 2}2} 34.9%, 28.4%E L wWol7} Alslgion, ol ¥
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Table 4. Correlation coefficients between individual leaf characteristics of Stewartia koreana.

Characteristics X1 X2 X3 X4 X5 X6 X7 X8 X9 X10 X11
X1
X2 0.9698**
X3 0.1381 0.1948
X4 0.9713**% 0.9752** 0.1744
X5 0.3345 0.3821 0.8164** 0.4652
X6 0.6215 0.6172 0.0852 04640 -0.1874
X7 0.3470 0.3573 -0.2679  0.2383 -0.4352  0.5237
X8 -0.0943 0.1125 -0.2396  0.0294  -0.1365 0.0125 -0.0193
X9 0.1352  -0.1040  -0.2032  0.0401 -0.0611  -0.1460 -0.0997 -0.8434*
X10 -0.4947  -0.4419 0.7986* -0.4488 0.4983 -0.3671 -0.3387 -0.2550  -0.1785
X11 -0.8349* -0.7707* 03210 -0.7234* 0.2380 -0.7556* -0.6238 0.0510 -0.1952  (.7844*
X12 0.2346 02227  -0.0147 0.0417 -04515 0.9035** 04576 0.0015 -0.1647 -0.2264 -0.5140
Mt. Kumsan - ]
l
Mt. Mudungsan ——— |
F— |
Mt. Unmunsan b - |
| | |
Mt. Paegunsan---—-———--I | [
| |
|
Mt. Kayasan—————— |
E— o
Mt. Chogyesan-————!
0 0.2 04 05 0.6 0.7 0.8

Figure 2. Dendrogram obtained by cluster analysis of six populations on the leaf characteristics of Stewartia koreana.
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Table 5. Factor pattern obtained from principal component analysis of leaf characteristics.

Characteristics F1 F2 F3 F4 F5 Communality
1. Leaf length 0.836 0.523 -0.022 -0.087 -0.096 0.990
2. Leaf width 0.967 0.166 0.092 -0.003 0.104 0.983
3. Petiole length 0.112 0.759 0.245 0.363 0458 0.990
4. Leaf area 0.933 0.285 0.087 -0.106 0.019 0.971
5. No. of serration 0.350 0.085 0.801 0.237 -0.395 0.984
6. No. of vein 0.536 0.101 -0.380 0.709 0214 0.992
7. Angle of leaf apex 0.339 -0.530 20.018 0.07 0.296 0.489
8. Angle of leaf base 0.418 -0.633 0.211 0.028 0.330 0.729
9. Leaf length/leaf width -0.400 0.676 -0.217 -0.145 -0.420 0.861
10. Petiole length/leaf length -0.523 0.512 0.278 0.386 0479 0.991
11. No. of serration/leaf length -0.323 -0.308 0.079 0.264 -0.308 0.988
12. No. of vein/leaf length -0.070 -0.298 -0.427 0.832 -0.149 0.990
Eigenvalue 3.76 2.56 1.84 1.65 1.15
Contribution(%) 313 214 15.2 13.8 9.6
Cumulative contribution(%o) 313 52.7 67.9 81.7 91.3
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