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ABSTRACT : This study was done to obtain their morphological traits to analyse genetic diversity and intraspecific rela-
tionship of 47 Polygonatum species collected from Gyeongnam province. Plant height was the highest in P thunbergii but the
shortest in I’ involucratum. Growth habit and its colors were classified to 3 groups, respectively. Leaf shapes were sorted to 5
groups including lanceolate with petiole or none, petiole colors were done to 3 groups including a species having dark green
leaves of purple colored margin. Flower shapes were divided as 3 groups of urceolate, tubular and gourd shapes, and its col-
ors were white, greenish white and light green, especially light green in a species with gourd shape. Filament shapes were two
types of flatness and cylinder. Peduncle color and bract attached below it showed 4 types, respectively. Fruit shapes were
sorted to 3 groups. In 100-fruit weights P. ordoratum var. pluriflorum showed the greatest but P. involucratum did the least.
Two species were completely resistant to leaf brightness although 7 species showed less than 7% infection rates. Rhizome
yields ranged from 4.4 g to 94.8 g per plant, showing their significant variation. In correlation analysis between 9 major
characters, rhizome yield per plant was positively correlated with plant height, stalk diameter, leaf number, leaf length and
width, and rhizome diameter but leaf brightness was negatively done with plant height, stalk diameter, leaf number and
length, 100-seed weight, rhizome yield per plan and rhizome diameter.

Key words : Polygonatum species, Morphological characteristics, their Correlation.
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Table 1. Collection area and classification of 47 Polygonatum lines
used in the experiment.

Collection No. of Scientific name’
sites collected lines (Given number)

Miryang 2 POP (1), PT (35)

Hadong 1 POP (3)

Sanchong 1 POP (4)

Hamyang 16 POP(5,6,7,8,9,11,12,13, 41)
P1(22, 30), PL (10, 42, 43, 44),
PIF (32)

Geochang 10 POP (14,15, 16, 17,18, 19, 31)
PL (45, 46, 47)

Tongyoung 2 Pl (23, 24)

Koje 3 PIF (25), PI (26) PL (40)

Yangsan 3 POP (2), P1 (27), PT (36)

Uiryong 2 PT (28, 37)

Goseong 1 Pl (29)

Hapchun 6 POP (20, 21), PT(33, 34, 38, 39)

YPOP, P odoratum var. pluriflorum; PIF, P inflatum; PT, P thunbergii;
PL, P lasianthum var. coreanum; Pl, P involucratum.
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Table 2. Characters and degrees examined in the collected lines.

Characters

. Plant height (PH)

. Stem diameter (SD)

. Stem angularity number (SAN)

. Stem type (ST) 1, ascending; 2, erect

. Stem shape (S5) 1, angulate; 2, terete

. Stem color (SC) 1, purple green; 2, green;
3, dark purple green

Stem trichome (ST) 1, absent; 2, present

8. Number of leaves per stem (NL)

9. Leaf length (LL)

10. Leaf width (LW)

11. Leaf color (LEC)

Degrees

YU AN =

7.

1, green; 2, dark green;
3, dark green with purple
colored leaf margin

12. Leaf shape (LS) 1, elliptic; 2, ovate;
3, orbicular-ovate;
4, lanceolate;
5, oblong-lanceolate
13. Petiole color (PC) 1, purple; 2, darkpurple;
3, green
14. Petiole length (PL)
15. Infection rate leaf brightness (PLB)

16.
17.

Number of flower per stem (NOF)
Flower length (FWL)

18. Flower color (FLC) 1, white; 2, greenish white;
3, light-green

19. Flower shape (FLS) 1, tubular funnel form;
2, urceolate.;

3, gourd bottle-shaped

20. Filament shape (FMS) 1. ¢ylindric; 2, flattened

21. Peduncle length (PDL)

22. Peduncle color (PDC) 1, purple; 2, red purple; 3, green

23. Bract shape (BTS) 1, ovate; 2, oblong lanceolate;
3, oblanceolate; 4, absent

24, Bract texture 1, herbaceous; 2, membranous;
3, absent

25. 100-fruit weight (FW100)

26. Fruit length (FL)

27. Fruit width (FWD)

28. Seed number per fruit (SNF)

29. 100-seed weight (SW100}

30. Seed length (SL)

31. Seed width (SW)

32. Rhizome weight per plant (RWE)

33. Rizome diameter (RD)
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Table 3. Stem-related characteristics of Polygonatum lines collected from Gyeongnam area.

Collected Plant Stem
lines height Diameter Angularity Trichome Color Type Shape
- plant” --- - stem™ -— - no. stem™ -
P 29.8 £ 1.02 4.0 £0.29 5.7 £0.47 1 1 1 1
P2 2251 642 2.3 £0.62 4.0 £0.00 1 2 1 1
P10 221 + 4.01 1.9 £0.50 - 1 3 1 2
P14 45.9 £45.93 4.4 £0.83 6.1 £0.22 1 1 1 1
P22 10.1 £ 1.70 1.3 £0.50 4.7 £0.60 2 2 1 2
P23 19.0 = 4.79 2.2 £0.69 4.0 £0.00 2 2 1 2
P25 305 £ 6.72 4.1 £0.87 2.0 £0.00 1 2 1 2
P27 185 £ 4.41 2.0 £0.67 6.7 £0.47 1 2 1 2
P28 38.8 + 5.87 3.9 £0.67 4.0 £0.00 1 3 1 2
P29 13.8 = 4.27 1.8 £0.29 4.2 £0.36 2 3 1 2
P30 23.6 £ 5.25 2.5 £0.82 5.9 £0.32 1 2 1 2
P32 21.8 + 5.09 3.3 +0.84 3.0 +£0.00 1 2 1 2
P33 329+ 8.54 3.1 £0.74 3.0 £0.00 1 2 2 2
P34 46.7 = 3.85 4.7 £1.10 3.0 £0.00 1 2 2 2
P35 38.4 +10.36 34 +£1.03 3.0 £0.00 1 2 1 2
P38 53.3 £ 9.58 4.8 +£1.00 3.0 £0.00 1 2 2 2
P39 53.8 £ 8.90 4.7 £0.99 3.0 £0.00 1 2 1 2
P40 36.2 £ 2.78 2.7 £0.43 - 1 3 1 2
P41 43.3 £ 9.00 4.8 +0.86 6.0 £0.46 1 1 1 1
P42 40.7 £ 5.08 2.6 £0.38 - 1 3 1 2
P47 503 £ 7.14 3.7 £0.60 - 1 3 1 2

*Values of mean+SD.* 1, absent; 2, present. 8, purple-green; 2, green; 3, darkpurple—green.q[L ascending; 2, erect. 1, angulate; 2, terete.
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Table 4. Leaf-related characteristics of Polygonatum lines collected from Gyeongnam area.

Collected Leaf Index . Petiole Leaf Leaf
lines Leaves ! (A/B) Petiole color® shape®  color®
Length(A) Width(B) p
- no. stem™ - leaf!
P 1 17.0£0.82 11.4£1.31 40%£0.34 2.9 - - 1 1
P10 8.0k 1.52 59%0.63 25+0.77 2.4 2.1+0.83 1 2 1
P22 3.9+0.85 4.0+0.89 2.3£0.60 1.7 2.2+0.77 3 4 2
P25 7.3%£1.25 7.6 194 5.1£2.03 1.5 3.9+0.70 3 3 2
P28 10.6 £1.77 8.2%+1.36 3.7 £0.65 2.2 2.3+0.87 2 5 3
P29 50x1.71 55%0.71 3.0£0.70 1.8 2.2+0.79 3 4 2
P31 10.5+ 345 6.1+0.97 2.7£0.73 2.3 - - 1 1
P32 7.5+£227 6.7 £ 1.65 391158 1.7 2.2+0.67 3 3 2
P33 11.8£2.03 8.0+ 0.57 3.3+£0.48 24 1.6t 0.52 3 4 2
P37 9.5+2.33 7.5+2.32 2.7 +0.41 2.8 1.9+ 041 3 4 2
P38 16.9 £ 4.85 11.1£3.56 4.3+0.95 2.6 2.5+1.00 3 4 2
P39 16.6 £3.35 12.8+1.84 3.9+0.79 3.3 2.4+ 0.66 3 4 2
P40 11.0%£1.91 8.0x0.75 3.1£0.54 2.0 2.31+0.21 1 2 1
P44 12.7£1.58 7.94+0.80 3.51£0.61 2.4 461072 1 2 1
P47 11.6£3.48 7.7t1.78 344+0.75 2.2 4.6 +0.62 1 2 1

P Values of mean£SD.* 1, purple; 2, dark-purple; 3, green. 8, elliptic; 2, oblong lanceolate; 3, orbicular ovate; 4, ovate; 5, lanceolate.

11, green; 2, dark green 3; dark green with purple to leaf margin.
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Table 5. Flower-related characteristics of Polygonatum lines collected from Gyeongnam area.

. Flowers Peduncle
Collected lines
per stem per peduncle Length Length Color
no. cm
P1 103+ 3.77° 2.3+094 1.3+0.14 1.1£0.33 14
P2 1.0+ 2.83 2.0+0.59 1.3x£0.14 1.5 £0.08 4
P8 52+ 3.63 1.6 £0.66 2.3 +0.30 1.3 £0.30 1
P10 3.6+ 191 1.4 +0.58 2.1+0.38 2.5+£0.24 2
P22 30 217 1.7 £0.64 1.5 +0.62 1.2 £0.59 4
P23 51% 3.82 26+118 1.2 +£0.20 0.6 £0.28 4
P26 6.0+ 4.23 2.0+0.73 1.9 £0.38 1.7 £ 041 4
P27 36% 265 25+1.07 2.0=%0.36 14 +£0.25 4
P28 17.7 £ 5.31 2.8 +£0.81 2.1%0.25 2.11£0.48 3
P29 6.7 =+ 5.38 2.2 %1125 2.1 +0.39 2.2+3.36 4
P30 16.7 £ 9.99 24 11.07 2.3+0.35 1.6 £0.51 4
P31 41+ 1.55 1.1 £0.30 1.6 £0.17 0.8 £0.44 1
P32 7.6+ 4.68 3.7+£1.30 1.1 +£0.30 2.1 +0.36 4
P35 210+ 7.82 2.5 £0.50 1.7 £0.20 1.7 £0.28 4
P38 21.1 +13.09 3.3+094 1.9+0.11 2.5 +0.50 4
P39 21.0t 6.13 2.7 £0.65 1.8+0.18 2.1 +£0.56 4
P45 101 = 3.14 1.3+043 201022 2.8 1042 2
P47 10.7 £ 2.26 1.3 1£0.45 21 %027 2.4 +£0.39 2

values of mean£SD. *1, purple; 2, red-purple; 3, dark-purple; 4, green.

Table 6. Classification of 47 collected Polygonatum lines according to flower, filament shapes and flower color.

Flower shape Filament shape Flower color Collected lines
White P1, P2, P3, P4, PS5, P, P7, P8, P9, P11, P12, P13,
o P14, P15, P16, P17, P18, P19, P20, P21, P31, P41
Urceolate Ylindric Greenish white P23, P24, P27, P30
Light green P26
Flattened Light green P25, P32
Tubular Cylindric White' . P10, P22, P40, P42, P43, P44, P45
Greenish white P28, P33, P34, P35, P36, P37, P38 P39, P46, P47
Gourd Cylindric Light green P29
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Table 7. Classification of 47 collected Polygonatum lines according to bract shape and its texture.

Bract Bract shape Bract Collected Collected species
texture number
P1, P2, P3, P4, P5, P6, P7, P8, P9, P10, P11, P12, P13, P14,
Absent  Absent Absent 36 P15, P16, P17, P18, P19, P20, P21, P31, P33, P34, P35, P36,
P37, P39, P40, P41 P42, P43, P44, P45, P46, P47
Ovate Herbaceous 7 P22, P23, P24, P26, P27, P29, P30
Present  Oblong lanceolate Membranous 3 " P25,P 28, P32
Oblanceolate Herbaceous 1 P38

Table 8. Fruit-seed related characteristics of Polygonatum lines collected from Gyeongnam area.

Collected 100-fruit Fruit Fruit Seeds 100-seed Seed Seed

lines weight length width per fruit weight length width
g e T =rmmmmm -- no. -- g e M --------

POP! 71.7 £16.92° 10.2£0.85 10.2 £0.91 5.2 +£1.54 2.6+0.28 34£018 3.3+£0.17
PT 59.8+11.12 9.9+0.93 103+ 1.11 34+0.64 3.0+042 3.6 £0.58 3.7+0.30
Pl 346+ 8.39 7.9%1.00 8.0t£1.42 2.7 £0.88 25+0.56 3.4%+0.39 3.2 +0.40
PL 377 9.73 8.8 £0.59 8.3 0.95 2.41+0.80 2.21+0.36 3.1x0.16 3.2+0.21
PIF 432+ 8.79 8.4 +£0.91 7.7+£0.29 2.7+0.11 2.9+ 1.11 3.4%0.59 3.3+0.24

YPOP P odoratum var plurifforum; PT, P thunbergii; P, P involucratum; PL, E lasianthum var. coreanum; PIF P inflatum.
*Values of mean=SD.

Table 9. Rhizome-related characteristics of 47 Polygonatum lines collected from Gyeongnam area.

Collected Rhizome Buds
lines Weight Length Nodes Internode Length? Diameter
-g plant’ - REE [— - no. plant” - --- Ol ~-- - - no. plant” -

P1 67.1+22.18¢ 19.6 £3.58 6.0 £0.82 10.8+1.84 14.7 £1.77 4.7 £0.94
P13 57.5 £ 23.91 23.6 £ 5.66 6.8 +1.86 11.8 = 2.81 126 £1.92 5.2+1.58
P14 56.3+21.72 21.6 £8.05 6.4+ 1.85 11.6 £2.39 13.2+£1.91 4.6t 1.47
P21 51.9%15.36 22.2+5.33 8.1+2.00 11.2%+2.01 14.1£2.80 5.6+ 1.63
P22 74+ 252 1591t 4.14 3.8+1.23 8.0t 3.88 5.6 1.27 2.2+0.42
P31 4.4+ 0.80 10.8 £1.30 3.8+1.34 4.2 +0.62 45%0.48 23047
P32 13.5% 8.27 12.7 £4.52 5.0%1.32 7.9+ 3.39 7.8+2.39 3.8+0.97
P33 29.7 £ 15.57 19.1£6.62 6.7 £2.06 11.5%+3.10 9.7 £ 2.56 5.3+1.85
P34 38.9 £ 18.01 21.4+4.00 7.9+ 3.80 12.1x£2.20 11.5x1.55 6.8 £3.30
P35 30.6 £19.36 18.9+5.15 49%1.38 12.8 £ 2.01 11.2£2.31 3.4+1.08
P36 34,0+ 17.53 26.0+4.64 59+1.37 14.9+1.89 105 £1.73 50t 1.25
P37 171+ 6.57 20.1 = 4.14 47+0.47 11.7 £2.33 8.6t 1.69 3.2£0.37
P38 65.6 = 25.97 21.4+2.69 8.1x1.17 12.21+2.64 13.7£1.79 51x1.54
P39 69.1£19.04 27.9x573 6.9+2.72 13.5+3.11 126 *+1.78 6.3 2.69
P40 58% 4.39 203+4.23 56515 9.5+£3.39 2.5+1.29 3.0+2.14
P41 94.8+37.19 21.8 +4.81 5.9+ 2.08 10.8 £ 2.41 15.8+£2.94 4.7 +£2.97
P47 455+ 16.14 13.2+£3.02 44+143 6.7 +2.23 1221263 3.1+=1.00

" The longest internode length in the plant. *Values of mean+ SD.
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Table 10. Infection rate of leaf blight in Polygonatum lines
collected from Gyeongnam area.

infectionrate  Collected Collected lin
of leaf blight  number e ines
No Infection 2 P23, P29
17% 7 P4, P28, P34, P35, P37, P38, P47

P1, P2, P3, P6, P13, P14, P17, P20,
850% 14 P22,
P24, P33, P36, P41, P45

P5, P7, P8, P9, P10, P11, P12, P15,

P16,
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Table 11. Correlation coefficients between the 9 important characters measured in 47 collected Polygonatum lines.

Characters SD NL LL PLB SW100 RW RD
PH' 0.76™ 0.86™ 0.69” 0.54" -0.307 0.19 0.74" 0.70"
SD 0.76” 0.77" 0.84" -0.39" 0.37° 0.78" 0.73"
NL 077" 0.47" -0.35" 0.15 0.76" 0.75™
LL 0.60" -0.317 0.13 0.77" 0.72"
Lw -0.17 0.30 0.69™ 0.64™
PLB -0.40" -0.31" -0.25

SW100 0.09 0.11
RW 091"

TPH, plant height; SD, stem diameter; NL, no. of leaves per stem; LL, leaf length; LW, leaf width; PLB, leaf brightness; SW100, T 00-seed weight;

RW rhlzome weight per plant, and RD, rhizome diameter.

“Non-significant or significant difference at 0.05 and 0.01 probability, respectively.
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