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Abstract

This study was carried out to investigate the effects of floral inhibition of Angelica gigas NAKAI in
the hilly altitude located in the Northern Gyeongbuk Province from Feb. 1992 to Nov. 1994. The
results obtained were as follows: As the cultivated areas are high, rate of bolting was significantly de-
creased, having high yield, good growth, and medicinal quality. It is considered that the optimal culti-
vating area was at least above 600m altitude. In the hilly altitude, the more shorten nursery period
was, the more decreased rate of bolting was, it results in decreased yield, having no significant differ-
ences in contents such as extract and decursin. In bolting response from temperature treatment of the
seedlings, treatment of high temperature was significantly decreased floral induction, but rate of estab-
lishment was decreased by decayed root. Bolting rate at different organic resources has more reduced
in single fertilization than that of in organic application, but among organic resources, compost of rice
straw has the lowest bolting rate. As a result, yield and medicinal qualities at various organic
resources were increased in application of organic resources which was no considerable tendency
among organic resources.

Key words . Angelica gigas NAKAI, Bolting, Floral induction, Decursin.

]

o

acid, stigmasterol, vitamin B, B 9] 5ol &
FH leol RMIE, it Ex ER-EHRY BA

2455 (Algelica gigas NAKADE #HF o B3}
= 2~3F4 FEE FEA Fee BEMNEZ F
A= 8@\, A&, FE el /Mt EX
o in19.20 A iz = $id, Pyrannocoumarin
#<l decursin, decursinol, decursinol angelates}
nodakenetin, nicotinic

unbelliferon, B-sitosterol,

W Tl REESA MAEY, Bf REERY
R HY Mol KA BMIEA®, DES ¥
B FLHEERYOl Fol BEE U et
A FHEEHe ¥ERe £2H7 EFSY @RS B
Hi X AuEY HES BRLERS FAT
A=f BRERE ¥ &8 XES K8 R



W EEXYORA 2 BEV &8 dled H
Kol MABK HEEDE FEZRIAT e KE
o) Thi 11171

$2vetel AEEY] FEBRNE AY B2d £
FILHEA 1,208ha h LY} 48.2% 2 713
Qo] FHIEHIT o BithEE 27.1%E LHF
stz #A, FIR, HE, @B Fol E#HEA K
B&7) iy AEstn HEEZ A g ¢
ow gaRel Tol Rl EEs MiF #Hibol
2 AER7 BB (FEA 2 fiiE ol
Mk EHBE KEEA o=t HEE NY WER
A, #3) BHEK 2E Kidve KE9 ik FEE=
Hele] Xl =AM R KR HES %
Ao waE T2 & MEE 450 o
G HETme Mol Rasl EFHET dde
Kigolth ety FHEE £EN fEdA 2l
Lrk FHEe 32 ERE ESWK(C/NE), Hor-
mones BEE(IAA, ABA, GA%Z) %9 Aty EES
TEKs, BE, BRE HE BiE 9 Hl BE"
HEARES V%] ANy EHEo) MHE ®HY MKE
ARk shz|ak BHEES A REASEA A HEe H
2 g RiFold AE7A ¥z FEEe m
ZEHlel BRI FIFHES £F VM fFEH
BLMER MEe BESE 27178 7~8mm LTS &
2 WE WEste Aol HiL Y EHEE BIR
o2 mo] glck weEtA, d- LA EY B
LEMERRE EBRREAAE AEES Bt
t BRY ooz BEMBIRE MRV HId
HHthy, FENE % ARY RE IHERE
MmE QL REA oA BELS A X 'R
& #iTsisdh

M W HE

& KBS 19924 28 %¥ 19934 11H7HA 2
M Ee 150me] U sl EY B
R LB ARE KRB EBdM KEsid
o, #RRELS Bl o] BRAA SWLS
HEE FAstd Bastdd. BE®S FEK
E BEE mAsSHA @%m, & BEEAMY &R
K#E(Kg/10a)2 N-PO:-KO08 &% 14-8-10,

HAE 4,000Kg2 Ao f2FS 20 4,
BimeEs 1o aAmstded, HEE#c 40X
15cm= 3l HWER, LRE T2 BNERE #
EHIE D #3A T K5, BMABE K5, extract
BEAWMYS KBEHRY BEEEFIFBED &
319l decursin EESH®L BRY HEP
E 60CoA BRERAD % BEAKME etherZ
75°C fHEKHEA A ARFE F<¢ soxhletdle] Ao
A& methanolZ REEEY % GC
(Hewrett Packard Series II 5890)& F|f sl %
8o Jebd SHifEFLR st FAFESIAT

K 1. 58 55 mERE 2 Wi vx<s
24

1992445 1993%F 3@EFEM R—BFE #HRs
o BmHE &5 200, 400, 600m<el ZLHE, EAL,
HE5 3@ ol EEY % oS8 48 1H K
Bl EHEse FHABEST FHEER WEA
B, HEE, BXRE BABRMC/NE)T REH
flel A, LiRE H2 AEs A
KA 2. By MR wE Xk 2 SE vlAs
-

19934 48 1B ik KW FE LB
B OARE 2F4 HFEWEIFHLIH), 2L Kig
W(92FEI081H), 1ELE HFHE3FE 28 1H),
EERESE T Y BEs e MZER, WRE, K
5, BB K5, extract B decursin ZH& 44
sl et
REE 3. At AEH WHE 9 FEKXES vix
= B

At MR- BITHEE, HAHE, UFE
AR, FARER HERE, 2B S HEE 10aE &F 4
000Kg¢ fERstde™ 24 HEWE 48 18
THY % HEDR, WEHR K,
decursinZ & %<& FHEFIIGC.

=

extract 2

R U EE

1. HE HER BERE Y k@l o(xs BE
AR FHMEA oLl R KRRRRE

HARE A Bd Rl Re wkst o] 8H

FHREL EBE7L Fobdd ==t # 2CHEE @



Table 1. Meterological changes for nursery period of Angelica gigas NAKAI

Altitude Mean temp. Accumulative Sunshine Precipitation Frostless
of august temp. duration period
(Meter) (C) (C) (hr./day) (mm) (day)
200 23.8 3,560 1,530 900 160
400 22.1 3,340 1,549 890 150
600 20.0 3,210 1,572 1,032 140

Table 2. Characteristics of Angelica gigas NAKAI seedliing at different altitudes

. Root Weight T-N T-C C—N
Altitude - )
(Meter) length diameter of dry root ratio

eer (cm) (mm) (g/plant) (%) (%) (%)

200 10.2 4.2 0.13 0.99 29.87 30.2a
400 104 4.8 0.16 1.20 15.29 12.7b
600 14.1 5.6 0.27 0.96 14.29 14.9b

Same letters within a column are not significantly different at the 5% level by DMRT.
Root diameter in the standarized seedling is below 6mm.

Table 3. Response of bolting and vield of Angelica gigas NAKAI at different altitudes

Altitude Weight(g) B/A Yield(kg/10a) Bolting
(Meter) fr. root* dry root® (%) fr. root drt root rate( %)
200 68.5 25.9 37.8 344 130c 59.8a
400 74.6 27.8 37.3 502 187b 52.2a
600 77.0 28.2 36.6 653 239a 31.0b

Same letters within columns are not significantly different at the 1% level by DMRT.

Table 4. Medicinal quality of Angelica gigas NAKAI at different altitudes

Altitude Ash Acid-insolubie ash Extract Decursin

(Meter) (%) (%) (%) (%)
200 4.33 0.95 10.1 2.83b
400 5.24 1.08 10.8 3.28ab
600 5.18 0.83 13.6 3.48a

Same letters within a column are not significantly different at the 5% level by DMRT.



Teble 5. Response of bolting and yield of Angelica gigas NAKAI on the nursery periods

Period of Weight(g) B/A Yield(Kg/10a) Bolting

nursery? fr. root? dry root® (%) fr. root drt root rate( %)
S1 108.1 43.9 40.6 678 275ab 38.5a
S2 1143 42.9 375 478 179b 50.9a
S3 126.5 42.5 33.6 852 286ab 0.7b
S4 92.4 36.8 39.8 893 355a 0.7b

Z: This letter means that S1, Seedling sown in the previous spring; S2, seedling sown in the previous autumn;
S3, seedling sown in this spring; and $4, direct sowing.
Same letters within columns are not significantly different at 1% and 5% level by DMRT.

Table 6. Medicinal quality of Angelica gigas NAKAI at nursery periods

Period of Ash Acid-insoluble ash Extract Decursin

nursery? (%) (%) (%) (%)
S1 4.36b 0.32b 16.30 3.48a
S2 5.01a 0.34b 12.68 3.28ab
S3 4.38b 0.45a 7.80 3.33ab
S4 4.36b 0.30b 6.87 3.13b

2 This letter means that S1, Seedling sown in the previous spring; S2, seedling sown in the previous autumn;
S3, seedling sown in this spring; and S4, direct sowing.
Same letters within columns are not significantly different at the 5% level by DMRT.

Table 7. Responses on medicinal quality of Angelica gigas NAKAI at different organic resources

Organic Ash Ash? Extract  Decursin Yield(Kg/10a) Bolting

resource (%) (%) (%) (%) fr.root dry root  rate(%)
Conventional 4.21 0.37ab 25.10 3.48a 648 260 43.8a
Rice straw 444 0.28ab 25.62 2.73b 689 278 27.0b
Wild grass 441 0.31ab 24.12 2.83b 855 332 35.8ab
Deciduous leaf 4.25 0.23b 25.63 3.28a 737 283 35.1ab
Chicken manure 4.87 0.45a 23.95 2.85b 581 222 37.3ab
+ sawdust

Same letters within columns are not significantly different at the 5% level by DMRT.
2 : This means the acid-insoluble ash.



Table 8. Analytical conditions of GC on decursin of

Angelica gigas NAKA|
Model : Hewrett Packard Series II 5890
Column 3% OV-1
Column temp. : 245C
Carrier gas . Nitrogen
Flow rate : 50mL/min
Injector 1 270°C
temp. : FID
Dectector 1 270C
Dectector temp.
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Fig. 1. Gas chromatogram for decursin and decursinol angelate at different hilly altitude area of Angelica gigas
NAKAI,
Front peak : decursinol angelate: back peak; decursin.
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Fig. 2. Gas chromatogram for decursin and decursinol angelate at different nursery period of Angelica gigas

NAKAL

S1, Seedling sown in the previous spring; S2, seedling sown in the previous autumn; S3, seeding sown
in this spring; and S4, direct sowing.

Front peak : decursinol angelate; back peak : decursin.
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Fig. 3. Ga chromatogram for decursin and decursinol angelate at various organic resources of Angelica gigas

NAKAI
Front peak : decursinol angelate; back peak . decursin.
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