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Seedling Production in Angelica dahurica

Hyo Hoon Nam'’, Kwang Seop Kim’ and Beung Sung Kim®

ABSTRACT

Background: Angelica dahurica is a perennial plant of the Apiaceae family, and its root is used as
amedicine named 'Baek-Ji'. However, there are no registered varieties and seed production systems
to date. This study was carried out to investigate the proper seed harvest time and seedling raising
method for plug seedling production in 4. dahurica.

Methods and Results: Seeds were harvested at approximately five-day intervals from 5 to 60 days
after the flowering period, and seed yield and 1,000 grain weight were determined. For plug seed-
ling production, seedlings were grown in different plug cell sizes and for different raising periods.
Angelica dahurica flowered on August 1, and the seed yield was the highest at 40 days after flow-
ering. Furthermore, 1,013°C of accumulated temperature from the flowering period was required
to obtain the maximum seed yield. Seedling growth by raising method tended to increase as cell
size and raising period increased. The change of dry weight according to cell size and days after
seeding were well expressed with an exponential function. Root balls were formed 63 days after
seeding. However, there was no difference in the rooting rate and root yield based on the seedling
raising method used.

Conclusions: Seeds of 4. dahuica should be harvested 40 days after flowering to obtain the high-
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M

est yield. On hundred five cells per tray and 63 days of raising were appropriate for optimum seed-
ling raising efficiency and ease of transplanting.
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et Hooker) 2 W41 &d7]= 39 244, 39 27¢°]al 7 & HIXEE (Zakaria e al., 2002) k&2 FAF AF A
sP7l= 8Y 14, 8¢ 8YolTt. E-7IHH M |7kA9] o 7] Ao JoAH = HLF2 ST (AT, accumulated temperature)
Fob A s 7247t 129 ¥, 133 Y3 2,277C, 2,318C g g83te Aol FuEd Aoz AFEY (Lee ef dl,

o|ATE AR} 7he] A zpoldERt ofe}t BRI siA ] 4l
shM, T4 A3HTE NstEe SACE Q) g shAd
ANN= Asr|et AA EAo] Aoletitt (Fig. 1).

30 DAF (Days after flowering period), 35 DAF, 40
DAF, 47 DAF, 50 DAF, 58 DAF, 62 DAFe| AZal,
4719 39 279FE 9 FHakew= 7H2t 691TC, 808TC, 905
C, 1,025C, 1,074C, 1,232, 1,289C°]1t} (Table 1).
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wgt TRV = F7keke W dgEo] A 5 A F
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Flowering period

2019). Fig. 2¢F o] AFHr, ASH, A95, T4 59
AE EAES ASA7] A S A E 7] et 2 2
o] FME BT (Nam et al, 2018).

AEHST (eaplanty= -0.00115 AT* +23.5174 AT -10,136
(R?=0.7056), EA= (mm)S -1.4144e-06 AT>+0.0040 AT
+0.4241 (R*=0.9075), AHS (g)2 -52918e-06 AT* +
0.0091 AT -1.8686 (R>=0.7590), A& (g/planty> -2.59%-
05 AT?+0.0523 AT-22.6285 (R?=0.8592)Z R HHHJL
Z} BAI2e] RMSE (root mean square error, ¢ AlF<*
Qe zHzF 275, 0.11, 0.20, 0.44°]9t}. o] FAXS S8
Hd) AEFE Hole A7l st & Aske=rt 1,013C
L8 FAEAC SYRE NP7, s e AE A
71710 A71E FERY TR A BERAY (w3 §
gH)e] 1988 - 2018 Het7 ]S EE3le] A5 =3
A 39 279, /3] 89 10+4Y (FHit + FFHA}, AFF
71 109 1+5Y0]UTh

Fig. 1. FIowerin%]and fruition progress of Angelica dahurica. The red box in the figure indicates that the central inflorescence has
t

reached
placed for color comparison.

e flowering period. The black ruler was 30 cm long and a color checker (Color Checker, X-rite Inc., MI, USA) was

Table 1. Fruition characteristics according to harvesting time in Angelica dahurica.

Days after flowering Accumulated Seed number Seed width  Thousand grain weight Seed yield
period temperature” (C) (ea per plant) (mm) ©® (g per plant)

30 691 839°¢ 2.61°% 1.70% 1.50°¢
35 808 946° 2.65% 2.42° 2.295
40 905 1,575° 2.87° 2.28% 3.75%
47 1,025 2,307° 3.12¢ 1.97% 4.22¢
50 1,074 1,649 3.20° 1.93® 3.32%¢
58 1,232 1,501° 3.25° 1.69% 3.317°b¢
62 1,289 825°¢ 3.24% 1.38° 1.42¢

DAccumulated temperature from flowering period to seed harvesting. ‘In a column, means followed by a common letter are not significantly
different at the 5% level by Duncan’s Multiple Range Test (DMRT, p < 0.05, n = 3).
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Fig. 2. Estimation of maximum characteristics according to accumulated temperature from flowering period to seed harvesting
in Angelica dahurica. Same letters in the graph mean not significantly different at the 5% level by Duncan’s Multiple Range Test
(DMRT, p < 0.05). Vertical bars mean standard deviation (n = 3). A: Number of seeds, B: Seed width, C: Thousand grains
weight, D: Seed vyield.

2. SR W2 REH 120

T TR Folgd Efold A 47 B E Yol
3105 A, 162 A, 200 A Edel7}t 22k 95.6%, 76.7%, 1% -
552%3Att (Fig. 3). $LT #F2AYele Evsla 4 & - i
& Aol & sl FES] R 2t gt I B
Az 5 2 3] 2|7 I8 Folge] Aoyt wAe 4 60 -
o= FehE)

SH I wg B F4e A 27 23 SEIIZ] 4
= BT T 5ol F7FHATH (Table 2 and Fig.
4). FHILE 63 ¥ S8 o|FFE FAHUL 53] SHAF
(DAS, days after seeding)] W2 AEZ (DW, dry weight)
< sl F71skEd (Fig 5), 105 A, 162 A, 200 A
2+ DW = 0.3690 exp (0.0897 DAS) (R* = 0.9951), DW i
0.4239 exp (0.0815 DAS) (R> = 0.9993), DW = 0.6362
exp (0.0705 DAS) (R* = 0.9715)% HEFAUT}H Ho| AEE
2 AE717k0] BolEE Eolxl W FAEE AS7|7ko]
EETE Wolx|= Ao AA7]e| e Aol AA
exoket.
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3. Emergence rate of Angelica dahurica at 23 days after
seeding according to plugtray cell size. Same letters in
the graph mean not significantly different at the 5% level
by Duncan’s Multiple Range Test (DMRT, p < 0.05).
Vertical bars mean standard deviation (n = 3).
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Fig. 4. Seedlings of Angelica dahurica according to plug@ray cell size and raising period. A; 42 DAS (days after seeding), B; 49 DAS,

C; 56 DAS, D; 63 DAS, E; 70 DAS, -1 : With medium, -2 : Without medium. 200 cells, 162 cells and 105 cells mean number
of cells per tray.
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Table 2. Seedling quality of Angelica dahurica as affected by plugtray cell size and raising period.

Treatment Plant height No. of leaves Root length Dry weight % of Compactness

(cm) (ea per plant) (cm) ® dry matter (g/cm)

el 105 9.6%P 2.6 8.3 0.081? 9.9% 1.07°

N‘;'e ‘r) trca‘; 5 162 8.3 2.3 5.9 0.055% 10.8? 1.342
200 7.1b 2.0° 5.4b 0.041° 10.8 1.532

42 5.3° 1.4¢ 5.4¢ 0.013¢ 7.8° 1.49%
Raising 49 6.8° 2.0 5.7 0.025“ 8.9¢ 1.33%
period 56 7.9¢ 2.4° 6.6™ 0.043¢ 10.0° 1.31%®
(days) 63 9.7° 2.8% 7.9% 0.077° 11.6° 1.23P
70 12.0° 2.9 7.0% 0.137° 14.0° 1.21°

“In a column, means followed by a same letters are not significantly different at the 5% level by Duncan’s Multiple Range Test of Two-way

ANOVA (p < 0.05, n = 3).

250 p/
® 105 cells DW = 0.3690 exp (0.0897 DAS), R? = 0.9951

O 162 cells DW = 0.4239 exp (0.0815 DAS), R? = 0.9993
200 A
¥ 200 cells DW = 0.6362 exp (0.0705 DAS), R? =0.9715

150 -

100 -

Dry weight (mg per plant)

50

0 L/ T T T T
0

40 50 60 70
Days after seeding
Fig. 5. Relation between seedling dry wei%ht and raisin

method in Angelica dahurica. Vertical bars in the grap

mean standard deviation (n = 3).
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3. SR WS AE} Hat

FH o2t 1o ¥ E2ES 92 DAT= 162 A
SET7F 83.0%, 185 DATOl= 105 A SE17F 64.4%=
P =t 8717k webi= 92 DAT ZARIME 70 o
SHET7 93.8%, 185 DAT FAtIAE 49 4 B 7}
77.8%= 7P =dTH g A2 Fell= A A7)l wE A
EAL 105 A SE7F 240 A 24o] 71 AdFolTh.
3 Y SEY 2%, 2744, e FATE e A v
I %3 ATH (Table 3). AN 92 DAT ZAMIA 23,
185 DAT AN 45 AL SAES A4 fFolde
AT

SH Wy 2
BES WAL A2

N
2

(o)

ol

F49] Aole SR 27| Sl
T I8N AL XKl wlet A
A=71% I}t (Ko ef al, 2017). £ A% §B7|7Ho]

ol B %Yol we Aol B4 ¥ BABo] 3 2%

=

Table 3. Growth characteristics of Angelica dahuira as affected by seedling raising methods on 92 and 185 days after transplanting.

Survival rate Plant height No. of leaves )

Treatment (%) (cm) (ea per plant) Root length  Root head Root weight

(cm) diameter (mm) ®
92 DATY 185 DAT 92 DAT 185 DAT 92 DAT 185 DAT

No.of 105 80.7° 64.42 52.5% 27.7° 4.4 5.6° 27.12 30.72 48.6°
cells per 162 83.0° 61.5° 50.6° 25.6 4.6° 5.9 25.7° 31.12 48.9°
tray 7o 74.12 52.6 49.3° 24.6° 4.8 4.9 25.5° 32.22 50.9°
42 79.0% 51.9° 446 27.7% 5.5% 5.6% 25.6% 31.0% 51.6%
Raising 49 80.22 77.8 50.8% 28.4° 4.9 6.8° 27.1° 32.9° 54.32
period 56 59.3° 39.5° 48.9° 25.5° 3.7 4.3b 25.7° 31.6° 42.6°
(days) g3 84.0° 69.12 59,2 25.12 4.3 5.0 27.8° 34.0° 60.6%
70 93.8 59.3? 50.5" 23.0° 4.6° 5.6 24.5 27.22 38.4°

YDAT; days after transplanting. “In a column, means followed by a common letters are not significantly different at the 5% level by Duncan's

Multiple Range Test of Two-way ANOVA (p < 0.05).
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