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Inhibition of Floral Induction and
Variation of Yield in Angelica gigas Nagai

Seon Haeng Cho* and Ki June Kim**

ABSTRACT : Since the inhibition of floral induction was considered to be an important subject to
get high yield of Angelica gigas, the effects of low temperature, daylengh and shading were
investigated in this study. The yield of A. gigas root grown by inhibition of floral induction was
compared with the yield obtained by traditional cultivation method.

When the seedings were exposed to the natural low air temperature condition until late of
November, the plants which had 6 to 8 leaves showed vernalizing effect, and when the low tem-
perature treatment was prolonged until mid of January, 4 to 5 leaf plants showed vernalizing ef-
fect. But 2 to 3 leaf plants did not show vernalizing effect regardless of the length of chilling
treatment. The effectiveness of exposure to low temperature was markedly dependent upon the
age of plants,

In the artificial low temperature treatment the range of temperature varied with plant age.
Vernalizing effect at 1,5 and 9°C of temperature did not show 3,5,6 leaf plants, respectively. The
bolting percent in 8 leaf plant at 1,5 and 9°C for 8 weeks decreased by 80,45 and 5%, respectively.
As daylength became longer, the bolting percent of A. gigas was increased. plants which were
grown in the full sunlight showed the highest value in bolting percent, and the bolting percent
was not decreased significantly with changing from full sunlight to 50% shading.

When A. gigas were grown by the inhibition of floral induction, dry root weight per 10a showed
the greatest value in 3 year old plant which 3.6 and 2.4 times higher than that of 1 and 2 year old
plant, respectively. The yield of root was increased by 73.7% in 2 year old plant and 159.6% in 3
year old plant compared with the yield obtained by traditional cultivation method.
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Fig. 1. Culture and treatment on the different
plant age of A. gigas.
@ Sowing date O Transplanting date in
nursery bed or vinyl pots a Transplan-
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Table 1. Length of the internode and arbitrary
time after initiation of floral primor-
dia of A. gigas.

Length of internode(cm)

D 2)

FDS Days 1st 2nd 3rd 4th
I 0 0.3 0.2 0 0
i} 3.2 4.3 1.2 0.4 0
I 8.6 7.2 2.4 1.9 0.5
N 19.6 8.3 6.6 3.4 0.7
Vv 29.2 8.9 107 5.6 1.2

) Floral differentiation stages
2 Days from I stage to different stage

JHI

v

Photo. 1. Floral differentiation and development stage of A. gigas.(floral stage system illustrated
from vegetative stage O to Vstage. 0, I, = x16: I, IV, V = x6)
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Table 2. Influence of the duration of the low temp. (natural temp. of winter) and the age of plant

on the floral development of A. gigas.

Date of Plant age Floral Stage(July 10)

Floral Stage(july 20) bolting

(No. of

Treatment jeaves) 0 I O I I V  average 0 I I I ¥ V average (%)
Nov. 20 2 20 -0 20 -0 0
3 20 -0 20 -0 0

4 20 . . . . . 0 20 . . . . . O O

5 20 . . . . . 0 20 . . . . . 0 0

6 ¥ 1 1 - . - 0150050 17 - 1 2 - + 0.40 £ 0.881 15

7 6 2 1 1 - 035+0140 13 - 2 3 1 125+0712 35

8 6 2 1 1 - 0.35+0140 13 - 1 2 2 2 130%0.784 35

Dec. 4 2 20 - - - - -0 20 - - - - -0 0
3 20 . . . . . O 20 . . . . . 0 0

4 7 2 1 - . - 020£0.058 17 - 1 1 1 - 045%0.278 15

5 14 2 2 1 1 - 065+0231 12 2 3 2 1 1.30%0.650 40

6 4 2 2 1 1 - 065%£0.231 12 2 3 1 2 13+072 40

7 1 2 3 3 1 - 120£022 9 1 2 4 2 1.70%0.809 55

8 11 2 3 3 1 - 1.20%0220 9 1 2 3 3 L75%1103 55

Dec. 28 2 20 - . . . - 0 20 - . . . -0 0
3 20 . . . . . 0 ) 20 . . . . . 0 0

4 e 2 1 1 - - 035+£0140 16 - 1 2 1 - 060%0344 20

5 10 4 3 3 - 095+0278 10 1 1 2 3 3 1.80%0.907 50

6 10 4 3 3 - - 0.95+0.278 8 + 2 2 4 4 230%0.941 60

7 8 5 4 2 1 - 11540.319 5 2 3 5 5290802 75

8 8 5 4 2 1 - 115%0.319 4 1 4 6 5 315%£0.699 80

Jan. 11 2 20 - . . . -0 20 - . . . -0 0
3 20 . . . . . 0 20 . . . . . 0 0

4 3 3 3 1 - - 060+0187 10 - 1 3 3 3 1.90%0.914 50

5 13 3 3 1 - 0.60£0.187 10 1 3 3 3 1.90%0.914 50

6 10 4 3 3 - 0.95%0.872 9 2 3 4 2 19=+0815 55

7 9 4 5 2 - 1.00 £ 0.245 4 1 4 5 6 3.20%0.728 80

8 9 4 5 2 + 1.00+0.245 4 1 4 5 6 3200728 80

+ Standard error
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Table 3. Influence of the duration of the low temp. and the age of plant on the floral development

of A. gigas observed on July 20.

Duration of Plant age

low temp,  (No. of Floral Stage(1C) bolting Floral Stage(5¢C) bolting  Floral Stage(97)  bolting
(weeks) leaves) O I T M IV Vaverr (%) 0 I DI N Vaver (%) 0 I I M N Vaver- (%)
age age age

2 2 20 - -0 0 20 - -0 0 20 - - 0 0
3 2 - - 0 0 20 - -0 0 20 - -0 0

4 2 - - 0 0 20 - -0 0 20 - -0 0

5 20 - -0 0 20 - -0 0 20 - - 0 0

6 20 - - - - 0 0 20 - -0 0 20 - - 0 0

717 - 21 - 03 15 20 - -0 0 20 - -0 0

8 17- 21 03 15 20 - -0 0 20 - - 0 0

4 2 20 - - 0 0 2 - -0 0 20 - - 0 0
3 20 - - - -0 0 20 - -0 0 20 - -0 0

4 14- 231 -065 30 2 - - 0 0 20 - -0 0

5 14 -231-065 30 20- -0 0 20 - ) 0

6 10-153107 5 2 - - - -0 0 20 - - 0 0

7 10-153107 50 18- 11 <025 10 20 - - 0 0

8 8- 145222 60 17- 21 <03 15 20 - -0 0

6 2 20 - -0 0 20 - - 0 0 20 - - 0 0
3 2+ - - -0 0 20 - - 0 0 20 - - 0 0

4 15-121108 25 20 - - 0 0 20 - -0 0

5 10- 2341170 5 2 - -+ - -0 0 20 - - 0 0

6 10- 2341170 5 16-121-060 20 20- . - 0 0

7 61334323 70 13-113213 3 19- -1 -014 5

8 61334323 70 13-1131110 35 18- 11 - 025 10

8 2 20 - -0 0 20 - -0 0 20 - -0 0
3 20 - -+ -0 0 20 - -0 0 20 - -0 0

4 12 -1 341160 40 20 - 0 0 20 - - 0 0

5 12-13 41160 40 20- - - - -0 0 20 - -0 0

6 91233218 5 16-112-065 20 20- -0 0

7 4+ 145427 8 13-113213% 35 20 - . -0 0

8 4 - 1454270 8 11 - 12 3 3175 45 19 - 1 <015 5
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Fig. 2. Effect of day length on bolting percent
of A. gigas. Bars with a common letter
(s) are not significantly different at
the 5% level by DMRT. N: Natural
condition
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Fig. 3. Effect of shading on bolting percent of
A. gigas. Bars with a common letter(s)
are not significantly different at the
5% level by DMRT.
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Table 4. Yield of roots at the different plant age of A. gigas.

Plant age Wt. of fr. Wt. of dr. B/A Yield of fr. Yield of dr. Bolting
(year) root{ £)(A) root( ¢)(B) root(kg /10a)  root(kg /10a) (%)
¥ 26.5+0.27 4.51 0.56 173+ 1.13 907.5 161.7 0
2 249.3 + 25.27 55.3+4.48 22.2+0.88 1769.0 399.6 0
3 358.3+19.44 90.3 £6.37 252+1.14 2381.7 597.2 7.03

+ Standard error

1 Plant spacing(1 year : 30 X 10cm, 2 and 3 years : 45 X 30cm)
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Table 5. Effect of root head diameter and fer-
tilization on the yield of A. gigas.

Root head Wt. of fresh root(#) Yield of dry root{kg /10a)

diameter (m) control fertilization

control fertilization

3.1 177.0 242.2 167.4 230.1
5.4 205.3 288.3 184.8 175.2
7.2 193.6 184.0 0 0
9.3 129.3 169.0 0 0
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Fig. 4. Effect of day length on the weight of
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