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Effect of Temperature and Daylength on Growth
and Bolting of Angelica gigas NAKAI

Sang-Deuk Ahn*, Chang-Youn Yu* and Jeong-Sik Seo**

ABSTRACT ' This study was carried out to investigate the effect of temperature and daylength
on the bolting of Angelica gigas Nakai for decreasing the rate of bolting.

Seedlings were transplanted on early December to the PVC pot(1 /1000) in the greenhouse con-
trolled the temperature of 15, 20 and 25¢C, and the daylength of 8, 12, and 16hrs. Growth of aerial
parts, bolting rate and root characteristics of A. gigas were investigated.

Seedlings of A. gigas untreated with low temperature were nomally emerged, bolted and flowered
in maturing stage. In this results, it was assumed that A. gigaes was low sensitive to low tempera-
ture. The early growth stage was good at 20C and 25C, but the late growth was effective at 15
and 20C

The bolting rate was the highest at 20°C while the root weight was the lowest. Although the
bolting rate was high at 15°C, the yield was increased by the delay of bolting and flowering stage.
The bolting rate was increased in the longer daylength and showed more sensitive to the daylength
condition than to the temperature. Thus, A. gigas cultivated in gully field with cool temperature or
under the shading light could be reduced could the bolting rate.

FRAE AN o] AR FAA 5T Y

P& JgL v Evtel dig Hxo) F3 um s

Zol ME EAoltt FFH AujsrlolMe] nH AAolth Ha @) ostH Aol oA
2l FU1&-S B k5, BB, RN Jojrt Fulgo] Frlste ATL RYdT o, ﬁ%ﬁ’
Bol FUigo] AL 15% B=oAM A¥we £ bolting EFTS WSEA ZAPA KES} Fe
0% )8 AT IkED FEET 71 Z 2 55 &% YA, 9%, 997 Stk Aol
ez Fgar), A BUERT, WP E 37 Mil of o3 %
g AR S ¥ 2 mEEES o] o w7t R eFE SUgo] HstE A%L Yt

* LIRS geflk8 (Agricultural college, Kangwon Nat’l, Univ., Chunchon, Korea)
= [LRGE, BHHESEE (Kangwon Provincial, RDA, Chunchon, Korea)
o] HisCS RATIRIUE WERR R o8ld £YH IS {93, 11. 25, #5)



g},

ol B #iio A5 HE, KE, KE
Fxzo] FFA Fujo HIgE nHE ;\v‘li A}
25 HEY Fu 2 NsAHN e kil o
9,]0]]5 B, 484 ]-4 4 OT:/\PEH HERE, 1R

@A]fs}%i‘aﬂ 71 AWE BushE uholth

M o
SAAEE A o g ST 3 AulE
WE AL R RE-S A7 2Fte] X}o)

= Aoy 2F 17cm, &% 1558 /& A= A#
219924 114 304 A2t 12€
wagner pot Z71¢] PVC potol
Sl AN FHEiH )

HEEE = 15, 20, 25CE A=
F& o839,

102! 1 /1000
o1 ste] 2]

ZAHE 5L
AEEME 70Xx100%x120cm It
2ol 2134 frameg o] BBEM ZTMHoOR
Ao gt=&g AR ALgsiAch REAERE AL
timer& A x| o]-&3}4t},

Potd] ¥ &= AFHA FEE A{27)4
€ 1599 23], A5F7ol = 2¢0 1384 B3}
Aok £FRFME A= iRt exd 93z
A AGN- FARAE AAEE o BRE 24}
= 787 2AEIE O

1201 r
" 8hrs

100¢ 4 12hrs ®
o 16hrs

[ee]
j=
>

plant height(cm)
2 &5 2
&
n

1. b E 57 AT

1) HIFEFH

2xd FAH Y Fo} % 32 B Table 17 2
o #HEY 2AAV= 20C 2 25¢ AP
ol4] 1FUF Fols}y| Al;é}s}%l‘wr 15¢CH 2+
N of 23 F Y Folsly thh £ Ao

o,

Table 1. Characteristics of emergence of An-
gelica gigas by the different treatment
of temperature.

Temperature Transplanting  First Emergence
() (Mon, Day) (Mon. /day)
15 12.10 12.25
20 12.10 12.17
25 12.10 12.16
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Fig. 1. Growth patterns of Angelica gigas by the treatment of temperature and photoperiod.
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Fig. 2. Growth patterns of Angelica gigas by temperature treatment at each photoperiod.

Table 2. Characteristics of aerial parts of Angelica gigas by the treatment of temperature and

photoperiods.

Temp. Photo No. of Petiole Leaf leng- Plant heig- Root weight Bolting

() ' period leaves length(cm) th(cm) ht(cm) (g /plant) rate(%)
(hrs)

15 8 7.3+0.7 25.3+7.7 28.5+3.4 75.8i14.213) 160.7£65.7a 50.0a
12 7.240.3 27.0+3.6 27.6+5.2 83.2x15.5b 231.1+£45.7b 66.7a
16 7.8+0.7 24.8+3.4 31.2+1.4 97.0+16.4c 242.0+78.6b 100.0b

20 8 6.6+0.8 36.0+6.1a 26.0+4.1a 80.2+11.8a 195.0+58.0a 66.7a
12 7.0+0.3 32.6%6.6a 32.5+2.3b 85.2+8.4a 214.2+21.9a 83.2a
16 7.8+0.4 23.8+4.6b 32.0+6.5b 90.5+12.6b 286.8+42.6b 100.0b

25 8 6.4+1.8 20.6+4.4 32.8+4.9 60.0+14.8a 113.0£32.5a 0.0a
12 6.8+0.9 19.0£3.6 36.3+4.1 70.4%13.1a 210.3+30.1b 33.3b
16 7.7+0.9 20.2+7.0 34.8+1.3 96.8£18.7b 280.2+74.6b 100.0c

1) : Means within a clumn followed by the same letters are not significantly different by Duncan,s multiful test at the
level of 5%.
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Table 3. Photosynthetic rate of Angelica gigas
at different temperature and light in-

tensity.
(Unit : mgCOz /100cm? /hr)
Temp.(C) 15 20 25 30
Light(lux)
5,000 5,377 6,640 7,905 6,956
10,000 9,011 10,437 9,960 8,537
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Table 4. Effects of temperature and
photoperiod on bolting and flowering
of Angelica gigas.

Temp.(Cc) Photo.(hrs) Bolting Flowering
15 8 8, March NF*
12 6, March NF
16 6, March NF
20 8 28, February 20, March
12 26, February 18, March
16 26, February 17, March
25 8 - -
12 4, March 24, March
16 4, March 25, March

* . unflowered after bolting
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Fig. 3. Bolting rate of Angelica gigas by differ-
ent treactments of photoperiod.
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Table 5. Root Characters of Angelica gigas by the treatment of Temperature and Photoperiods,

Temp. Photoperiod Root diameter Root length No. of Root weight
(c) (hrs) (mm) (cm) root (g /plant)
15 8 27.2%£2.6 28.8+5.1 3.8+1.3 86.3+37.0
12 26.2+5.2 29.3+1.9 3.5%1.8 84.8+45.4
16 26.8+2.7 27.4+2.5 5.2+1.4 87.8+£29.2
X 26.8+7.1 28.5+6.4 4.1%£2.0 86.3+52.8a
20 8 19515 25.3+6.1al) 3.2x+1.0 72.7%24.4
12 22.0+4.2 31.5+8.0b 3.2+0.6 69.8116.3
16 19.6+2.2 25.5+2.9a 3.3+0.7 60.8+12.5
X 20.4+5.1 27.4+8.4 3.2+1.3 67.8+30.3b
25 8 28.6+3.5 31.4+8.7 5.8x2.1a 82.8+29.3
12 24.8+2.9 31.0+6.6 43+1.3a 84.2+33.1
16 23.7+1.8 30.1+£7.5 2.810.7b 81.3+19.0
X 25.7+4.0 30.8+9.3 4.3£3.2 82.8+36.7a

1) : Means within a culumn followed by the same letters are not significantly different by Duncan’s multigle test at

level of 5%.
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