Korean J. Plant Res. 34(5):470-477(2021)
https://doi.org/10.7732/kjpr.2021.34.5.470

Print ISSN 1226-3591
Online ISSN 2287-8203

‘ ‘ Original Research Article ‘ ‘

“puishi 241 Qo - AEFR YolsAT, BK21 AEAZAIBGATE, AT, sk, ‘ms

Effective Techniques for Seedling Production of Amsonia ellipotica
(Thumb.) Roem. & Schult.

Sang In Lee'?, Soo Ho Yeon®, Ju-Sung Cho*, Sang Young Kim®, Won Woo Cho®,
Mi Jin Jeong® and Cheol Hee Lee**

'Master’s Degree Researcher, >Senior Researcher and ®Researcher, Division of Plant Resources,
Korea National Arboretum, Yangpyeong 12519, Korea
*Master’s Researcher, *Graduate Student and *Professor, Brain Korea 21 Center for Bio-Health Industry,
Major in Horticulture, Division of Animal, Horticultural and Food Sciences, Chungbuk National University,
Cheongju 28644, Korea

Abstract - Amsonia ellipotica (Thumb.) Roem. & Schult. has less than 10 native places nationwide and is evaluated as an
endangered species (EN) on the Korean Red List, so systematic breeding and cultivation methods are required. This study
was carried out to establish an effective method for seedling production in 4. elliopotica that can be developed as a genetic
resource conservation and new ornamental material. This experiment was performed by varying the seedling production
container (72, 105 and 128 cell trays), number of seeds sown in a cell (1, 2, and 4 per cell), soil type [horticultural soil and
neutralized peat-moss: perlite mixed in 3:1, 4:1 (v:v)], additional fertilizer concentrations (0, 250, 500 and 1000 mg/L) and
shading degrees (0, 55 and 75%). As aresult of the study, growth increased with the increased in measuring capacity per cell
of sowing container. According to number of seeding growth, sowing one seed per cell was the best. Seedling growth
increased as the treatment concentrations increased, higher growth was in 1000 mg/L. On the other hand, during the shading
treatment, growth significantly decreased regardless of shading degrees.
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Fig. 1. Air temperature and relative humidity during the experi-
mental period (April 19 to June 14, 2019) at the glasshouse of
Chungbuk National University.
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Fig. 2. Growth of Amsonia elliptica (Thunb.) Roem. & Schult.
after cultivation according to soil type. HS, horticultural sub-
strate; Pt, peatmoss; Pl, Perlite.

Table 1. Effect of seeding container on seedling growth of Amsonia elliptica (Thunb.) Roem. & Schult

Seeding container (tray) Plant length (cm)

Diam. of stem (mm)

No. of leaves (ea) No. of nodes (ca)

72 18.1 = 0.15* &’ 1.59 + 0.034 a 144 = 026 a 6.7 £ 0.16 a
105 145 £ 026 b 1.31 = 0.030 b 129 £ 027 b 63 £0.14 a
128 124 £ 0.17 ¢ 1.11 £ 0.021 ¢ 115 £ 021 ¢ 57+011b
. . Fresh weight (mg)
Seeding container (tray) SPAD value Root length (cm)
Shoot Root
72 247 £ 0.50 a 11.5+0.18 a 899.7 + 27.66 a 9494 + 3571 a
105 246 £ 0.71 a 10.0 £ 0.21 b 607.6 £ 18.70 b 6289 + 21.13 b
128 21.7 £ 070 b 08.6 £ 0.15 ¢ 4523 £ 1245 ¢ 4514 £ 1497 ¢

*Value are meantSE (n=10).

Mean separation within columns by Duncan’s multiple range test, p < 0.05.
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Table 2. Effect of soil type on seedling growth of Amsonia elliptica (Thunb.) Roem. & Schult

Soil
—_— Plant length (cm) Diam. of stem (mm) No. of leaves (ea) No. of nodes (ea)
Type Ratio
HS” 14.5 £ 026" a* 1.31 + 0.030 a 129 + 0.27 a 63 £ 0.14 a
Pt:Pl 3:1 73 £0.17 b 091 + 0.027 ¢ 99 + 0.16 ¢ 47 +0.12 b
4:1 76 £0.19 b 1.01 + 0.026 b 10.8 + 0.27 b 47 +£010b
Soil Fresh weight (mg)
—_— SPAD value Root length (cm)
Type Ratio Shoot Root
HS 246 £ 0.71 a 10.0 £ 0.21 a 607.6 £ 18.70 a 6289 + 21.13 a
Pt:Pl 3:1 219 £ 0.69 a 91 +£0.13 b 241.1 £ 0932 b 281.7 £ 10.05 b
4:1 233 +09% a 9.6 £ 0.17 ab 266.9 = 1251 b 2995 £ 1529 b

“HS, Horticultural substrate; Pt, peatmoss; Pl, Pearlite.
YValue are mean = SE (n=10).

*Mean separation within columns by Duncan’s multiple range test, p < 0.05.
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Fig. 3. Growth of Amsonia elliptica (Thunb.) Roem. & Schult.
after cultivation according to sawed seed numbers per cell.
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Table 3. Effect of seeding rate per cell at 200 tray on seedling growth of Amsonia elliptica (Thunb.) Roem. & Schult

No. of seeds

/ cell (ea) Plant length (cm) Diam. of stem (mm) No. of leaves (ea) No. of nodes (ea) SPAD value
1 14.5 + 0.26° & 1.31 + 0.030 a 129 + 0.27 a 63 +0.14 a 246 + 0.71 a
2 13.0 £ 020 b 1.05 £ 0.030 b 112 £ 022 b 53+ 0.15b 223 £ 047 b
4 127 £ 028 b 0.95 + 0.027 ¢ 10.0 £ 0.19 ¢ 47 £0.13 ¢ 22.0 £ 028 b
No. of seeds Fresh weight / plant (mg) Fresh weight / cell (mg)
Root length (cm)
/ cell (ea) Shoot Root Shoot Root
1 10.0 = 0.21 a 607.6 + 18.70 a 6289 £ 21.13 a 607.6 + 18.70 ¢ 6289 £ 21.13 ¢
2 10.1 £ 0.16 a 407.1 £ 16.15 b 4353 £22.77 b 814.1 + 3231 b 870.7 + 4554 b
4 10.0 £ 0.12 a 281.3 £ 10.84 ¢ 299.9 + 11.09 ¢ 964.8 + 34.85 a 10244 £+ 26.77 a

*Value are mean + SE (n=10).

"Mean separation within columns by Duncan’s multiple range test, p < 0.05.
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Table 4. Effect of additional fertilizer on seedling growth of Amsonia elliptica (Thunb.) Roem. & Schult

Hyponex (mg-L™") Plant length (cm)

Diam. of stem (1mm)

No. of leaves (ea) No. of nodes (ca)

0 103 = 027" & 1.23 £ 0.038 b 11.7 £ 0.18 ¢ 53+£0.13b
250 13.1 £ 020 ¢ 1.26 = 0.030 b 12.1 £ 021 ¢ 55+015D
500 145+ 026 b 1.31 £ 0.030 b 129 £ 027 b 63 +0.14 a
1000 18.1 £ 024 a 1.51 £ 0.046 a 147 £ 0.25 a 6.6 +£0.19 a

r Fresh weight (mg)
Hyponex (mgeL™) SPAD value Root length (cm)
Shoot Root

0 26.8 £ 0.64 a 9.7 £ 0.16 ¢ 412.0 + 16.71 d 4502 £ 1733 ¢
250 25.1 = 0.37 ab 103 + 0.17 ab 513.8 £ 21.40 ¢ 580.1 £ 24.42 b
500 246 £ 071 b 10.0 = 0.21 be 607.6 £ 1870 b 6289 £ 21.13 b
1000 223 £ 042 ¢ 10.8 £ 0.14 a 867.7 £ 46.97 a 921.8 £ 50.15 a

"Value are mean + SE (n=10).

"Mean separation within columns by Duncan’s multiple range test, p < 0.05.

Table 5. Effect of shading ratio on seedling growth of Amsonia elliptica (Thunb.) Roem. & Schult

Shading ratio (%) Plant length (cm)

Diam. of stem (mm)

No. of leaves (ea) No. of nodes (ea)

0 14.5 £ 026" & 1.31 £ 0.030 a 129 £ 027 a 63 £0.14 a
55 142 + 029 a 1.16 = 0.040 b 109 + 0.39 b 54 +£020b
75 129 + 0.26 b 1.10 = 0.031 b 109 + 028 b 53+ 0.19b
) ) Fresh weight (mg)
Shading ratio (%) SPAD value Root length (cm)
Shoot Root
0 246 £ 071 b 10.0 £ 0.21 a 607.6 £ 18.70 a 6289 £ 21.13 a
55 26.7 £ 037 a 95 +0.19 a 417.7 £23.83 b 410.5 £ 2333 b
75 273 £ 0.70 a 82+ 022 b 353.6 £ 2021 b 286.7 + 20.55 ¢

*Value are mean + SE (n=10).

"Mean separation within columns by Duncan’s multiple range test, p < 0.05.
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