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Abstract: A nursery trial comprising 109 progenies of 5 populations of Cornus kousa was analysed using
multivariate analysis of 12 quantitative traits (growth and leaf form). The aim of this study was to examine
geographic variation of the species based on the single, existing nursery trial to support a genetic resource
conservation plan of Cornus kousa in Korea. Nested Anova showed that there were statistically significant
differences among populations as well as among families within populations in all 12 quantitative traits. In 10
of 12 traits, variance components among families within populations were higher than those among populations.
Cluster analysis using complete linkage method showed three groups to Euclidean distance 0.8. Among principal
components, primary 2 principal components appeared to be major variables because of the loading contribution
of 91.9%. The first contribution component was maximum width, vein number, blade length/petiole length and
upper % width - lower ¥4 width; the second one was height, diameter at root collar, blade length, upper '3
width, petiole length and petiole length/vein number, respectively. But all characters showed no significant
difference with the pattern of geographic distribution.
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Table 1. Location information for the population collection sites of C. kousa.

Population Latitude Longitude Altitude (m) Number of parents
1 Mt. Kaya 36°43' 21" 126°37' 17" 223 22
2 Mt. Duckyu 35051 21" 127°48' 09" 950 25
3 Mt. Mani 37°36' 40" 126°25' 47" 252 20
4 Mt. Baekun 35°03' 56" 127° 38" 44" 650 22
5 Mt. Halla 33°22' 25" 126° 37" 38" 911 20
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Figure 1. Diagram of C. kousa leaf showing the characters
measured.

BL: Blade length(cm), MW: Maximum width(cm), UW 4:
Upper 4 width(cm), LW : Lower 4 width(cm), PL: Petiole
length(cm), and VN: Vein number(ea).
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Table 2. Average values for seed traits in 5 populations of C.
kousa.

Pop No.ofseed Weightof Seed length Seed width

per fruit (ea) 100 seeds(g)  (mm) (mm)

1 5.58 431 5.21 3.24

2 4.98 345 491 3.26

3 4.29 3.82 5.29 342
4 4.05 291 4.63 3.1

5 2.30 4.20 541 345
Mean 4.55 3.83 5.11 33

Pop. 1~5: Asin Table 1.
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Figure 2. Temporal variation of the number of seed
germination in 5 populations of C. kousa. 1~5 in legend mean
populations as the same Table 1.
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Figure 3. Comparisons of the percentage of seed germination
of 5 populations of C. kousa. 1~5: As in Table 1.
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Table 3. Average values for survival rate and growth traits of 4 populations of C. kousa.

p Survival rate Height (cm) Diameter at root collar (mm)
op.
%)+ S.D. Mean=+S.D. C.V. (%) Mean+S.D. C.V. (%)
1 722+157 46.4*"+ 14,8 31.8 7.1%1+18 239
3 69.8£14.5 39.0°+ 144 36.9 6.8+22 36.9
4 76.9£20.2 48.0°+13.6 283 8.94+2.4 28.3
5 732+13.1 446" £21.7 48.8 8.3%+22 268
Mean 73.0+£145 44.54+16.1 36.2 7.8%£2.2 28.2
Pop. 1~5: As in Table 1.
** : Different letters indicate Duncan’s multiple range tests (Significant at p<0.01).
Table 4. Average values for leaf morphological traits in 4 populations of C. kousa.
Pop. X, X, X, X, X X, X/X, XX XX, XX,
| 6.5%" 3.54 2.74 1.7° 0.25¢ 4.6 1.9° 2938 0.06® 1.74
(13.9) (19.2) (24.9) (22.2) (50.6) (10.9) (13.5) (36.8) (53.1) (26.9)
3 6.35¢ 3.5% 2.6"° 1.7° 0.23° 4.1¢ 1.98 3244 0.06" 1.6
(19.1) (57.9) (40.8) (52.3) (48.8) (11.3) (20.5) (46.9) (46.7) (34.4)
4 7.04 3.6 274 1.8° 0314 428 2.0% 25.7¢ 0.08* 1.6
(18.9) (26.1) (28.7) (30.7) (38.0) (9.9) (20.0) 43.7) (39.1) (34.6)
5 5.9¢ 3.0° 2.5° 2.04 0.28" 3.9° 2.0 22.9° 0.07* 1.3°
(17.3) (40.5) (40.4) (33.2) (30.3) (11.5) (18.4) (32.2) (34.2) (36.5)
Mean 6.4 34 2.6 1.8 03 4.2 2.0 27.6 0.07 1.5
(17.3) (35.9) (33.7) (34.6) (41.9) (10.9) (18.1) (39.9) (43.3) (33.1)
Pop., X,~X,and ( ): Asin Table I, Figure 1 and Coefficient of variation, respectively.
** : Different letters indicate Duncan's multiple range tests (Significant at p<0.01).
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Table 5. Summary of Nested analysis of variance for growth and leaf morphological traits in C. kousa.

265

Mean square

Variance component(%)

Variable
AP AFWP Error AP AFWP Error
Height 2019.9** 1072.2%* 246.8 2.4 22.1 75.5
DRC 127.6%* 19.3%* 3.7 15.7 229 614
X, 96.3** 25.3** 4.5 2.5 7.7 89.8
X, 53.6%* 15.4%* 22 2.7 9.8 87.5
X, 4.2%* 10.5%* 08 0.1 18.2 81.7
X, 17.1%* 7.5%* 0.2 42 36.1 59.7
X 0.74** 0.10%* 0.01 9.9 14.3 75.8
X, 21.4%* 1.1%* 0.2 15.3 7.0 77.7
X /X, 3.3%* 1.2%* 04 0.9 35 95.6
X,/X, 17251.0%* 2082.0%* 1874 11.1 13.9 75.0
XX, 0.06%** 0.01** 0.01 12.2 13.0 74.8
XX, 14.9%* 1.2%* 0.2 9.0 6.5 84.5
AP: Among populations, AFWP: Among families within populations,
**: significant at p<0.01, DRC: Diameter at root collar. X,~X: As in Figure 1.
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Figure 4. Dendrogram by complete linkage method using growth and leaf characters for C. kousa. 1~5: As in Table 1.
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Table 6. Results of principal component analysis of growth
and leaf characters for C. kousa.

FACTOR' FACTOR?
Height -.0208 0.3778
DRC -2434 0.3612
X, 0.2141 0.3655
X, 0.3454 0.1972
X, 0.2856 03179
X, -.3961 -.0685
X -.1639 04161
X 03214 0.1234
X /X, -.3522 0.1858
X,/X, (0.3355 -.2066
XX, -.1924 0.3841
XX, 0.3647 0.1882
Eigenvalue 6.3225 4.8030
Difference 1.4219 3.8307
Proportion 0.5187 0.4002
Cumulative 0.5187 0.9189

DRC and X,~X,: Diameter at root collar and Fig. 1, respectively.
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