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ABSTRACT : Polygonatum species are a useful medical crop in Korea but basic study in the species was not well conducted.
The study was carried out to analyse genetic diversity and intraspecific relationship of 47 Polygonatum species collected
from Gyeongnam province. Their analysis was done through principle component analysis and average linkage cluster anal-
ysis with their twelve morphological traits. The result of principle component analysis showed the Prin 1, Prin 2 and Prin 3
represented 79% of total variation. By the 0.7 average distance of the cluster analysis and the calculated Euclidian distance,
the 47 collected species were grouped into five groups. Group I included 22 collected species representing P. ordoratum var.
pluriflorum, group II did 5 ones representing P, involucratum, group III was divided into two subclasses, 2 species including
P. inflatum and 7 species including P. thunbergii, group IV also consisted of 2 subclasses, a species similar to P thunbergii and
P. involucratum, respectively, and finally group V included 8 species representing P, lasianthum var. coreanum. meaning that
the useful germplasms can be collected from relatively small area.
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Table 1. Characters and degrees examined in the collected species.

Characters
1. Stem angularity number (SAN)
2. Stem type (ST) 1, ascending; 2, erect
3. Stem shape (SS) 1, angulate; 2, terete
1, purple green; 2, green;
3, darkpurple green
1, absent; 2, present
1, green; 2, dark green;
3, dark green with purple to leaf margin
1, elliptic; 2, ovate; 3, orbicular-ovate;
4, lanceolate; 5, oblong-lanceolate
1, white; 2, greenish white; 3, light-green
1, campanulate; 2, tubular funel form;
3, urceolate.; 4, gourd bottle-shaped
10. Pedunde color (PDC) 1, purple; 2, red purple; 3, green
11. Filament shape (FMS) 1. cylindric; 2, flattened

1, ovate; 2, oblong lanceolate;
3, oblanceolate; 4, absent

Degrees

4. Stem color (SC)
5. Stem trichome (ST)

6. Leaf color (LEC)

7. Leaf shape (LS)
8. Flower color (FLC)
9. Flower shape (FLS)

12. Bract shape (BTS)
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Table 2. Mean values and standard deviations (SD) for twelve traits
of forty seven collected species used in experiment.

No. Traits Mean=xSD Range
1 Stem angularity number  4.1£2.23 0~7
2 Stemtype 1.1£0.25 1~2
3 Stemshape 1.5+0.50 1~2
4 Stem color 1.8£0.88 1~3
5  Stem trichome 1.1£0.25 1~2
6  Leaf color 1.4£0.53 1~3
7 Leaf shape 2.4+1.58 1~5
8  Flower color 1.4£0.65 1~3
9  Flower shape 1.6£0.85 1~4

10 Peduncle color 21+£1.13 1~3

11 Filament shape 1.1+0.20 1~2

12 Bract shape 3.4%+1.14 1~4

Table 3. Eigen values and their contribution for total variation of
the first-twelve principle components (Prin) for the 47
lines of Polygonatum species collected from Gyeongnam

area.
Principle Eigen value Contribution Curnulgtive
components (%) contribution (%)
Prin 1 6.12 51.0 51.0
Prin 2 215 17.9 68.9
Prin 3 1.19 9.9 78.8
Prin 4 1.15 9.5 88.4
Prin 5 0.53 4.4 92.8
Prin 6 0.32 2.7 95.5
Prin 7 0.27 23 97.7
Prin 8 0.12 1.0 98.7
Prin 9 0.07 0.6 99.3
Prin 10 0.05 0.4 99.7
Prin 11 0.02 0.2 99.9
Prin 12 0.01 0.1 100
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Table 4. Twelve agronomic characters of forty seven lines used in the principal component analysis and the eigen vectors for each character

in the first-five components (Prin).

No. Characters Prin 1 Prin 2 Prin 3 Prin 4 Prin 5
1 Stem angularity number -0.236 0.527 0.106 ~-0.001 -0.201
2 Stem type 0.136 0.045 0.577 0.526 0.554
3 Stem shape 0.379 —0.187 —0.001 -0.005 -0.066
4 Stem color 0.307 —0.338 -0.011 -0.247 -0.083
5 Stem trichome 0.136 0.227 0.080 —0.707 0.590
6 Leaf color 0.340 0.285 0.097 0.042 -0.336
7 Leaf shape 0.281 —0.467 0.054 0.104 -0.038
8 Flower eglor 0.335 0.328 -0.146 0.055 -0.067
9 Flower Shape 0.325 0.241 0.291 0.040 -0.220

10 Peduncle color 0.344 0.123 —0.042 —0.092 -0.014

11 Filament shape 0.130 0.148 -0.714 0.357 —0.348

12 Bract shape 0.348 0.134 -0.135 0.085 0.075

Table 5. Relationships between the principal components and the agronomic characters.

Principal Correlation Corresponding characters
components (+:9) (Entry no’; Eigen vectors, above®0.2)
+@) Stem shape, Stem color (3, 4); Leaf color, Leaf shape (6, 7)
Prin 1 Flower color , Flower shape (8, 9); Peduncle color, Bract shape (10, 12)
- Stem angularity number (1)
. +5) Stem ar.1gu|arity number (1); Leaf color (6); Flower color, Flower shape (8, 9);
Prin 2 Stem trichome (5)
—-(2) Stem color, Leaf shape (4, 7).
Prin 3 +(2) Stem type, Flower shape (2, 9)
- Filament shape (11)
Prin 4 +(2) Stem type & Filament shape (2, 11)
-2 Stem trichome (5); Stem color(4)
Prin 5 +(3) Stem type (2); Stem trichome (5); Filament shape (11)
-(3) Leaf color, Flower shape (6, 9), Stem angularity number (1)

TRefer to the Table 2.
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Fig. 1. Dendrogram of Polygonatum spp. collected from Gyeongnam area based on 12 characters.

Table 6. Genetic classification for forty-seven lines of Polygonatum
species based on correlation coefficient.

Collected lines Collected number

1,2,3,4,5,6,7,8,9,11,12
[ 13,14,15,16,17,18,19,

Scientific name

" P odoratum var.

20, 21, 31, 41 pluriflorum
I 22,23,24,26,27,30 Pinvolucratum
" 25,32 P inflatum
33, 34, 35, 36, 37, 38, 39 P thunbergii
v 28,29 P thunbergii
% 10,40, 42, 43, 44, 45, 46, 47 | 1asianthum var
coreanum
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