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ABSTRACT

Background: Angelica acutiloba Kitagawa belongs to the flowering plant family Apiaceae. Its young leaves are consumed as a
vegetable, and its roots have medicinal properties. This study was conducted to analyze the seed germination characteristics of 4.
acutiloba according to its ripening stages.

Methods and Results: The seeds were harvested from a research farm managed by the Department of Herbal Crop Research, Rural
Development Administration in 2018 and were divided into six groups according to their specific gravities. In particular, we studied
the effect of harvesting periods and umbel orders on seed characteristics. The results showed that the rates of germination, emer-
gence, and early growth improved as the specific gravity of the seeds increased. In addition, the germination rates of the seeds har-
vested in mid July and early August were significantly higher than those harvested in the other seasons, and the seeds obtained from
the first floret had the greatest mass and weight.

Conclusions: In this study, we demonstrated that it is possible to improve the germination rate by appropriate selection of seeds and
harvesting period both of which are closely related to seed maturity.
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Fig. 1. Seed development process of Angelica acutiloba Kitagawa. Scale bar; 1,000 zm.

Table 1. Germination rate and early growth characteristics according to specific gravity of Angelica acutiloba Kitagawa.

Specific gravity Cermination rate” Emergence rate” Shoot length Leaf length Root diameter

(5G) (%) (%) (cm) (cm) (mm)

<1 19.50+0.00° 29.50+0.10° 8.18x1.17¢ 2.61+0.42° 1.32+0.39"

1.00-1.03 82.00%0.00° 76.00=0.10° 11.19+1.02° 3.21+0.45% 1.91+0.32%

1.03-1.06 97.50+0.00? 89.50+0.10° 10.20=2.72° 2.92+0.31¢ 1.78+0.35°

1.06 - 1.09 98.50+0.00° 95.00+0.10° 11.39+1.01¢ 3.11+0.36% 1.96+0.32°

1.09-1.12 99.50+0.00? 94.00%0.00? 11.48=1.117 3.09+0.28% 1.90+0.44°

>1.12 98.00+0.00° 95.50+0.007 11.31x1.20° 3.15+0.48" 1.90+0.42°

Means values + SD from triplicate separated experiments are shown (n = 30). "Means with different letters of the same column are significantly

different at p < 0.05 by Duncan’s Multiple Range Test (DMRT).
separated experiments.

(Table 2).
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YGermination rate and emergence rate (%) was expressed quadruplicate
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B Faje] wolgo] 86.0%01U o, A2AEE g %ZH
Holg-2 98.5%= 12.5% 1 EA| YEReH, o|F F3l
A7|evsE, i, AEe] As) e FHS grtar
RIENOU (Lee et al., 2014), A= FHS 3K &
U Z4x] ke o7 AT} ohuk AR dolg e AF
A= 99 F9] sl EF02 sk A gite] 4o
™ (Ellis, 1991), UG EAE AL BHH A 5F0] Eopd
AdEe] ARVE fEEo] A2 27lol| H|sle] wolgo] vt
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A wells AL 2R A2 20] fEd ZoE A
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Table 2. Morphological characteristics and germination rate of seeds of Angelica acutiloba Kitagawa harvested at different days.

Seed harvesting day Seed length Seed width Seed weight Cermination rate"”

(days after flowering) (mm) (mm) (g/1,000 seeds) (%)

Early of July (50 days) 5.20+0.11° 1.81+0.17% 2.58+0.09% 85.00+0.10°

Mid of July (60 days) 4.92+0.02° 1.77+0.03 2.57+0.06" 96.50+0.00°

End of July (70 days) 5.09+0.127 1.79+0.04° 2.67+0.06™ 82.00+0.10
Early of August (80 days) 4.96+0.23" 1.80+0.08" 2.73%0.03 95.00+0.00°

Means values = SD from triplicate separated experiments are shown (n = 30). *Means with different letters of the same column are

significantly different at p < 0.05 by Duncan’s Multiple Range Test (DMRT). ¥

experiments.

Germination rate (%) was expressed quadruplicate separated

Table 3. Germination rate of seeds of Angelica acutiloba Kitagawa stored at different temperature at mid-end of July.

Storage treatment

" (%)

Germination rate'

70 days room temperature

10 days room temperature + 60 days low temperature (4C)

86.0+0.0
98.5+0.0"

**Means with significant different between 70 days room temperature and 10 days room temperature + 60 low temperature (4 C) measured by

ttest (p < 0.01). ¥

Germination rate (%) was expressed quadruplicate separated experiments.
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Table 4. Morphological characteristics and germination rate of seeds of Angelica acutiloba Kitagawa collected from different umbel orders

at mid and end of July.

Umbel order Seed length Seed width Seed weight Germination rate”
(mm) (mm) (g/100 seeds) (%)
Primary 5.44%0.01° 2.06+0.19° 0.36+0.01° 100.00+0.00°
Secondary 5.02+0.06" 2.05+0.042 0.28+0.01° 97.50+0.00%
Tertiary 4.45+0.08° 1.72+0.10° 0.24+0.01° 99.50+0.00
Quaternary 3.97+0.05¢ 1.73+0.16" 0.22+0.01¢ 99.50+0.00

Means values = SD from triplicate separated experiments are shown (n = 30). *Means with different letters of the same column are
significantly different at p < 0.05 by Duncan’s Multiple Range Test (DMRT). "Germination rate (%) was expressed quadruplicate separated

experiments.
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A7 sERE FAE ATste] T Fejr 5=
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