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T3 FHAAS AA dFs mol EoletA Aok = S FAket
s 112 E3star, of 250 o]o] A dstofor izt ¢hds] <
stue AF SA w=dugste] olFal ol HFetd FHE A& F A
w g 2508 & FR7)oA xR Folxs AHHGS uf 20T
A it Fotdart 8ol om AlEAe] 046em® Aol FEst
et
E 1. MXFHE BXe| MEERAY Fof Y MAEH(IE 270Y F)
A7 Fol | Eol7] | FokE ?}gi 2% | 9% | §4F (=R
(C) [&F.9) G | () | (em) | (em) | (em) | (cm)
10 3.3 34 33 3.3 0.7 0.6 0.36
= ol 15 3.25 90 30 4.0 1.1 1.1 0.37
(250%) 20 3.6 38 8 5.6 1.3 1.2 0.46
25 3.7 74 10 5.8 1.2 1.1 0.40
5C A=
s &5 Az 25 Foly A &4
(300%D)
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2 RIE BF Y AIS TFEE AXTH=U e o|FtEl sk
(2H2] : %, ton/1000™)
FHE £ 2 A i 3y 5} <A
LAY A | A &
1 2 3 1 2 3 0102103 1 2 3
051 | 011 |0.35]0.47]055(0.27{0.4310.40{0.3510.29]0.3210.32]0.38|0.34
E 3 F702 &F Y AISE0| E MX PR T MFAE
(st k2 2t= 55 X|)
fi7l= | A& =% T HEE | 9Hd | 22 | AET | AT
= F | ke/1000m) | (em) | (em) | (em) | (em/52) | (em) | (g/m') |(umol/m‘/sec)
1,000 | 15.1 44 2.9 50.0 54 6.5 1.416
HAE 2,000 | 14.6 45 2.9 515 6.4 6.6 0.905
3,000 | 16.3 5.0 34 51.3 5.7 6.3 0.886
1,000 | 15.3 47 34 52.2 54 6.2 0.820
% B 2,000 | 15.8 51 35 575 6.2 6.9 0.880
3,000 | 149 4.4 3.1 427 5.3 49 1.230
100 | 136 4.3 3.1 441 5.6 55 0.470
A 200 | 13.1 41 2.9 37.8 3.7 47 0.900
300 | 129 41 3.0 419 3.7 5.3 0.560
1,000 | 13.2 4.2 2.8 38.6 3.0 48 0.716
3
o 7 2,000 | 15.2 47 3.3 44.3 3.8 5.1 0.560
3,000 | 139 44 3.1 36.6 35 4.3 0.650
T A & 14.7 47 3.2 427 3.6 5.0 0.795
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STkt ol Fal ¥ SlEsh BAlel Wk o] k.

o 1o
tlo oft [

3-1-3-3. A472o 2 AEYUE

Bt Zolo wil Fol& 9 VIS we 9FS 73
wmajo] Zo|7t A4E AEIo Kol s v AHYe] FE 5
getar, SHA

olof wtE MRTEES MK

— A

I
N

2l A A S
Waldold | Fol&(%) |FAFONAMA| = Fem) | 4 Fem) | I Z(em)
3cmo] s 48 0.6 89 2.8 2.2
4~6cm 78 1.2 116 3.6 2.7
7~10cm 78 1.2 13.6 43 3.2
11cmo] 94 1.8 15.2 42 32

3-1-3-4. 24T AHA Al FYAF

Aol ofgh Aot Aa ASS HHA A ¥ 6097 E FE
A (2, 44 2 JF 57 St 2 olF A= AY dAT
FEE FAEE B A= 609 o] Fol Al oF 120€7HA] FUEE R
el S AAE JRAe] tiste] thaEfel Al Had AAE viE
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QA HE TR
e BY AY2E frleta AEA7I= dHele 24-DY @& 27t
TA7F AL, 8L o= 24-DeF BAS] &AM frelskainh
NZE E8A71E ddE NAAS BA, TDZ 447 dasde)
53] NAA 5mg/ ¢+ TDZ 0.005mg/ £ o4 889%7 A Z%35 do7 714
FRA oIt ALtz FAE A= NAASH TDZO| &4 7t
fEatgd NAA Ing/ 09 @& 559 TDZ E&o| s 24-D Ing/ ¢ 9|
A7bell = Alz7b 41, Atttk 22y AAE 2ol 7 HEA =
w3tE A= Y

BE % 24 F AL NS EA04Y el my 15~2580] 7Hg
Agala Ax oA el Aeelt md 1684 o] A5k o] Folgi A%
[e)

HATGEE BSANAER AYA 2E7F mA9] 3~10% FEOE
F R % gUEE oS we RolA Aeke g wEFHNL W
BEgAE we 54L Mi oo aEEE ARG wEA APug

Aok k. AYFE 0% sl A A Z7YHe FEseont

2710 tha Aol M ‘s, 0% AFAN A 2o B $3

FNJQHru&
:(n)L_',

=
21050 B VEHAT. Fohi 29, quA, A¥F 5
_o_
A =

E 5 ZMNE AEFZEY MXTHEEo MFAME
(st=et2 == sts|A|)
B Zol& %?ﬁ_—’F q = & %ﬁ:—i Zi%%
(%) (N/7WA) (i) (cm) (cm/5 (g/m’)
K 17.7 1.1 3.8 46 124 0.25
50% 62.7 2.4 54 74 19.6 0.55
75% 81.7 2.7 6.6 9.1 32.1 0.69
909 79.6 2.9 6.1 85 28.7 0.60




UAER(MXITHE)

2t AAA 7= 24, 94, dWA 5 BE AsxdolA ol & A7)l
NAsHE Aol A%o] FEEmm 24 vp Ase Aol £t
E 5 ZMB AYTEY MAxTHEC Y48

> mhE e | | SFEE gusssenym
g ] 27 | 9% | 9% | 9% | 4ed | 994

(cm) (cm) (cm) (uf}) (cm) (cni/ =)

49 ¢ | 182 44 27 70 2.9 27.4
49 a% | 127 37 25 6.2 16 21.3
59 A% | 113 36 2.4 72 15 25.2
59 % | 92 3.1 2.1 74 11 18.3

e AHE Al A AR e Aty 918k s Ax m+de)
OolE HAEJAME AiAH|Fo] F7MEFE Folgo] "oy A A
AU #e 3kg/1000m*e] At B Foll Al A 27] Fopdols o]}
WA AN AAaA ] o] FIEFE SH &0l AsH oA AnE
Bol MAFTHEE 54 shen| e g 2$Ho] "ol A]&3}A
2 ol mgdsta f71ES AEsts Ao 4

Skl WA o] Fojof e Aotk
F 7. SELEY AMHASO ME MXFEE WM
(Bt= 2t EXt= 23| X|)
o Ijgﬁf/‘ Zolg| 2% 9| AZ| 99H| 24Y A5 A2F| V2L
100m)| (%) | (em)| (em)| (em) | (ent/F)|  (em) | (W) | (g/m)| (%)
0 82 132 39| 28| 7675 2.7 1.4 4.0 99
Hejfr 3 78 111 33| 26| 7944| 2.6 1.5 4.1 100
Heolg| 5 70 12.2] 3.6 | 27| 5377 2.0 14 3.0 99
8 59 112 33| 24| 4231 1.0 1.2 2.2 99
0 94 117 33| 23] 603.0 15 1.1 3.0 88
Ll 3 90 12.0] 33| 23| 2931 1.7 1.1 1.6 60
=) 5 89 162 37| 26| 2922 1.7 1.6 15 42
8 89 140| 33| 24| 1009 1.8 1.2 0.5 20




F =
g o} Yol o EE 7] g} o
A A | wr A | ar A | ar A | ar 2 | ar ol
A=l gi o A=l 1l o HL RS o] A=l L L] L il [e] (0"’9)
Z|E(A|ZIE|AIZ|E|AIZIEA|ZIEA
N I R B I L I o R B I B -
RS 1]06/946(1.3]05/857/03/01] 0 | 0| 0 |100/37 (23| 0| -
A 3 173|171 | 355|33| 06|29/ 07 01| 0 |07]03| 0 | 1 [02| 75| -
B
N A 16 [6.1|446 | 37| 04[886]07]01| 0 [07]02| 0 [07|0.1|875 -
jt‘;ﬁ;ilfﬂ 03]01]99.1] 0 | 0 |100[03]01| 0 [07]02] 0] 0|0 |100] 6
Talol
E]afg;)‘x” 010/[100]0/0/100 0]0/[100 00/ 10000100 7
b2 [e]
(fEJ(fJ)) 010/]100]0/0/100 001000302 00303625 1
xﬂ —w=\1T
ES
Xﬂ bz 7 %
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;q(jw‘fjfﬂ 03] 0 {100/ 0|0 {100/ 0|0 |100[03[05|0]07/09]0] o0
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"“Eﬁii‘?ﬂ] 227/81(264(23] 05857 0 | 0 {100 0 | 0 0 10| 0
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e %6711 | - |77|35] - |03|o1| - [03]o1] - [17]08| - | -
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9. MFAZo wE MXFTHZE X FEME(carin) EEF
(A EREsUAHE
T+ = 68 T |79 T+ |89 T+ | 9¥ T+
o] 7} ¥ (icariin) & % (%) 0.341 0.392 0.414 0.443

aejan AR el 1Al A o] o] 7bd (icariin) el loIM &= 99 FEe
AF A 2 AolE HolA Fromz YA oA Au AN A,
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F 10, &XH MFAIZ] & SF4H 1w X FH x| X E A Z(cariin) &2
2 F

D o
T % A A A] Q13 A i A -
54 od [ 79 [ 92 | A4 [ ==
ol7tel &%) | 0017 | 08 | 052 | 082 | 094 | 040

T3 24, 9, 9%, ddd 5 o2 "ol AFHATIER dyjrd
99 Tl AFAT Aol AL T2 AAE AL JsteS AR 79
T A7 ol FHE JHsE W@ E o] stol FAdo] 8¢ MF o] Fol &S
g7 d A=s, v WollAE 98 T A3V

= = ==
ol vgte] d53] SHERE dY9e] AFHA7I= 98 T olFoloF

E 11, ®MMFAZ|0 w2 MAX|FTHEA o MISAE
(ZAEREUAH D
RE 22 A% | 92 | A5 [N |dud | dEF] 9
A1 7] (em) | (em) | (em) |OW/F)| (%) |(em/F)| (g/m) |(keg/1000m)
69 =< | 219 94 6.5 3.5 0.0 269.0 19 18.2
7H =4 | 289 11.3 7.4 6.9 12.1 | 858.8 51 49.0
Y =& | 324 114 71 8.7 419 10545 6.7 64.3
99 F< | 392 12.2 7.8 6.5 429 |1434.1| 8.7 83.5
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oF

P

FRXFEE)

E 14, A=ud EZ
Az a FEFE%)
7] ZHr Z:]‘}— _’F--g— /\% ol 2~ 50(y -:—EL-X]
==0 H | 7k 0 =T 0 =
ey | P L | a | b |22 |qas
A | 1569 | 295 | 838 | 3770 | 0.01 |10.05 | 16.12 | 1828 | ==
ALS| 269 | 328 | 867 | 29.06 | -2.15| 9.92 | 19.99 | 22.77 | ¥=&
IAZF30C [ 12417 | 3777 | 880 | 2860 | -1.13 | 974 | 1655 | 1932 | H&
AZF40C [ 11417 ] 294 | 877 | 30.85 | -1.57 | 10.57 | 18.43 | 20.01 "
GZF50C | 9A17F | 288 | 836 | 29.89 | ~-1.77 | 10.08 | 17.23 | 22.13 "
GZF70C| 6A17F | 36.8 | 812 | 29.15 | -2.05| 9.15 [19.30 | 22.37 | 4=
5-3-3. AATFEx IEF
dEde] AATHE 6% dF 10%E H=AHE W 54717k
A4S d2e FEE B $ES FAAAT FEE S47170] Sold
5 Z7kl A fasts 33e dElen £4717ke Aold uhe
s A 3L AEAIZ Aol A A 3 ute] dE %) 7t E=okvt

E 15, =M7|ZH0 2 EHEF ER
A= s AL
SA7|7 42L |F2 | B
g | 5%(%)| (%) |(Brix) L a b A || A A
7}
1 18.88 |4.47| 14.8 | 1841 |13.62(12.12(3.71 13.14[3.00| 3.29

16.80 |4.60 | 14.3 | 19.38 | 14.08 |12.84|3.71 |3.57 |3.14| 3.43

14.80 | 518 | 155 |23.04|12.45]15.21|4.00 |3.71 |3.71 | 3.86

1396 |526| 156 |25.66|10.01 |16.76|3.29 | 2.86 | 2.86 | 3.00

Ol | & | W | N

1340 | 554 | 15.0 | 2506 | 10.81 |16.44| 3.14 | 2.57 | 2.86 | 3.00
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384, Bt 420, AAA B} 4042 AS=7 =
e

FH4E FU8 15Bxo] ZATEGS
[©)

- 3 Al s A
A Bz 3= 7}
S : i AAA |
FE(%)| () |Brix)| L | a [ b | A | & | =& | o
Bt
Ex | A 86.8 2200 | 7.1 |788| 36 |489(3.7213.83| 40 | 413 | 4=
9 | g5 87.3 1233 | 7.2 |61.0] 0.8 [39.1/3.70|3.70| 3.6 | 357 | &
zz | FF 86.7 2467 | 66 |84.1| 82 |51.9(3.80(3.80| 36 | 3.63 | ¥=
=49 |10Bx| 857 2167 | 7.0 |66.0| 25 |55.7(3.48 352|372 | 3.63 | ¥=
2 |15Bx| 859 2200 | 7.1 |788]| 3.6 |489(3.80(3.84|4.20| 404 | 4=
=1 |20Bx| 86.8 2233 | 7.2 |81.7| 7.8 |455|3.68|3.80(3.32| 356 | ¥=
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e oft
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oy T
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o

= T

A= 5 AL
FARFE = F3=

(Bx) pH (Brix) | 1. a b | (320nm) | A | & | = xd;iﬂ A

37}
1 354 | 11.0 |95.45|-298| 2744 | 4363 | 253|283 | 277 | 2.83
15 359 | 114 [92.19|-253| 3781 | 4585 |297|330|300| 3.03
2 3.61 | 119 [89.62|-1.71|45.02| 4586 |4.03 |3.90 | 427 | 413
2.5 3.66 | 122 |87.35| 0.30 | 50.89 | 4.588 |3.80 |3.80 | 3.77| 3.77
3 3.70 | 125 |7868| 4.70 | 63.32| 4590 |3.43 293|283 | 3.00
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1-2. 489 48 R &5
2-1. 79 A%

FA =] 56~105%°]x, 1 9 olE=d 2 (atractylone),
% (hinesol) T+ Ffratal Utk FES EAE(FEIDY
E e Zd(atractylodin), 3]4l< (hinesol), B-Fdl=&(3
-eudesmol), < E(elemol), o}EZE 2] = (atractylodinol), oFAEelE S
g 2 U] = (acetylatractylodinol), ¢FE#E E(atractylon), 3B-3}o] =20}

E e Z(3B-hydroxyatractylon), 3B-¢FHEA olEZE E(3B-acetoxyatractylon),

B-eudesmol, 34

I
AT Tl of

£

a-o]AlE] Wl (a-isovetivene), B-AHl(B-selinene), ar-7-F7-9(ar-curucumene),
olghel E(atractylol), o}2}d ZAlo] = (atractyloside) A, B, C, D, E, F, H, IZ
shfretar Jvd MEL HH =2he] =(butenolide) A9t B, 3-pB-o}A| 52 o}
EEE, 3p-stol=FaotEgtd &, Al t(selina)-4(14), 7(11)-dien-8-one
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| Abol Aelst olgt Aol
Atk 4~624 BER The
2 @ sha, dolh 97 %
ol shEo] ASHW AR Biete Frh BE

ol
o
;:L
W OE ]
_|—' N

=
EANAE AR SHol AT AgAuE & 5 dou Aol
geuA gomw gu ol AAur RAFTh 1d o4 He FAE

7] Aol AW FAE AFete] wwmTEaA 2000 Aol 147 WA @

¥ :%ow e 450}04 oF z} A9 W BAe Y 5 Aok
Tolstn R FAE 25~30T 9]

E‘)ﬂ 2473 AF 450}1:4 Zopr|zte] BHH I WolgE B

e, el meel AEE Wi AFE 99

71e] 15~20Col A 10~1520]@ Zolzt =wl, §17] W Aol
o AR A9 4 glomz FRAYNA 49 Feel HEY F Ak
AMA G 7] FxA wet 2o 39 sl 49 Fao] Erh
AAA w5 o

[}
* HEEV|2E HA2 Jtssitt Rint ER0| Yol A8% R 0| =X 2erh

3-1-3. A9 Lo} A FAYY
A TR FRLS <E 1>, <ad 2>9 2k

¥ 1. &F X 2 (13. =& AZ Tste)
1000 seeds 1 liter
weight (@) weight (@) Seed no./kg Seed no./L
17.75 403.96 56,338 22,7158
Z Mean=SD. agl2. ZXH10HH )

750



3-1-3-1. =4, A3 Tol&
TAE 04, 1564, 30¥, 4569 St 747 A25d A T4 L=
(10°C, 15, 20°C, 25°C) Wolg&e thxzF9 25TolA 714 e
(853%)S HAou 1 9 BE HFolA 91.3~100% ol&S R
AAH oz olgo] A YelWth 18 FAE Al 420 ZE(DRT),
4T A27AZDLT), F3A(WS)2] 3714
A4 FE(AF 2D 35%, 50%, 75%, 95% AF)S &
Hh Aol A 632~95.8%2 Wol&S B

oﬂé 0
e
o
HU
N}
e,
mL o
2
Ach
=
4

AES A4
Aenzx Aol B-WE 7HE =A vEly

(erminatnn (%] .

Eierrmmation (5]

1 L - = e | = A A= r
I

2 M25

H0
Rl
o

T
ro
H1
T
0kl
M
=3
o
e
4>

Temperature LTW? for 15 LTW for 30 LTW for 45

; Control

(C) days days days
Mean germination time

10 10.6+1.1%a 5.6+0.4a 4.3+0.3a 3.7£0.4a

15 6.1£0.4b 3.220.0b 2.3+0.2b 1 9+0.1b

20 4.7£0.1c 2.7+0.3bc 2.0+0.0bc 1.6+0.2bc

25 4.8+0.6¢c 2.5+0.2¢c 1.7+0.1c 1.3+0.1c
Germination uniformity

10 8.1+3.3a 2.3%t1.4a 2.8+0.3a 1.6+0.2a

15 2.6£1.6b 1.0+0.5a 1.5+1.8ab 0.3£0.1b

20 1.6+0.9b 1.0+£0.6a 0.3+0.1b 0.2+0.1b

25 2.7£0.7b 0.7+0.6a 0.3+0.1b 0.2£0.1b

Germination_speed

10 4.82+0.36b 9.06%0.31c 13.99+1.39¢ 12.35+1.57¢

15 8.30+0.39a 17.17+0.33b 25.06+1.54b 24.00+1.83b

20 11.00+0.35a 20.35+1.36a 27.17+0.60b 27.33+3.88b

25 10.07+2.71a 19.85+1.36a 34.00+2.92a 34.83+2.89a

2 LTW : Low temperature with wetting.
Y Mean+SD. Different letters in each column indicate significant differences according to
Duncan’'s multiple range test (p=0.05).

w0 7571 e-



UMSEZIXIE |

<E 2>0AM AT FAe ALesd Agd wE 2=y Hadoelds
(MGT)E= tiz79 10CaAM 713 27, 469 A25s g2 25TolA
7V #A e dAH o= ﬂ& & AT 7|re] HolAGFE 227}
Fold 42 FolAle AFE BT Lol d=(GU)= Hitwopd =9}
Aol AAZ B %O}SE(GS)—E 45 A2HFEE AT 25ToA
348302 7F4 wWE Aoy YEyY 257} EHolASEE ALHH Ay

717ko] HojA4= whelx] = 73%% ATt
<HE 3>oNAM AFE TR AAE F A Gdold (MG E 227
~27.09 % U A2dx A TA7F =4 dEpgtey Az &

Aole gl Ao vehhth weltEGUE ALz A EAs
306 A4g AG #7 Al B4 A3 o] ol we de

gor], WMolLE(GS) EF 3% A3 Ay FeAE A4 T4}
4 we Aoz zasigien wAdez: £ Ad A AR we

oAl S KA

¥ 3 TA2CL™)o wE A Lot

,wolFYE, Yols
(13, =2 areinistel)
Shading i Pre*Tr.eatment
Drying at room Drying at low g
(%) temperature temperature Water soaking
Mean germination time
Full 22.8+0.17d 23.2+0.0d 92.7+0.7¢
sunlight
35 26.1+0.1a 24.7+0.7c 23.9+0.3b
50 22.9+0.4d 27.0+1.3a 23.8+0.4b
75 23.8+0.2¢c 25.6+0.3bc 25.3+0.4a
95 24.3+0.2b 26.1+0.7ab 25.6+0.4a
Germination uniformity
Full 10.6+0.7ab 9.6+0.8a 10.4+0.1c
sunlight
35 14.0+2.2a 13.5+6.6a 21.6+0.2a
50 5.2+0.8¢c 14.1+3.4a 14.1+7.2bc
75 10.7+4.7ab 14.7+0.2a 13.3+7.5¢
95 9.8+2.9h 15.0+5.4a 20.3+4.2ab
Germination speed
Full 3.08+0.08a 2.96+0.10a 2.49+0.11a
sunlight
35 2.13+0.08¢ 2.63+0.08b 2.41£0.03a
50 2.88+0.09b 1.91+0.13d 2.08£0.13b
75 2.84+0.16b 2.44+0.23bc 1.83+0.04c
95 2.84+0.16b 2.37+0.25¢ 1.84+0.04c

“ Mean*SD. Different letters in each column indicate significant differences according to
Duncan’s multiple range test (p=0.05).
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3-1-4. F5Y A&EA

3-1-4-1. 234 27|18% 54

A3l abEo) 2FAF] M 2L A TE 5% 2%ol 13.0em, 7HE
S AL 50% ZFol A 105emz UERSTE 9 A A9 23 gl A
7V E=A UERS A, 75% AR AE AbgEC] EoRA WAl oA =
S Bk wbd, 95% gl A o] b &A et

i

-. -S.H-la " 7 A
75% Shading  95% Shading

e % O

Full sunlight  35% Shading

O 4. i 25
¥ 4, 3ol AEY x XD ZAA ME (13. =& M k)

Shading Height Ropt collar Main root
o diameter length
(%) (cm)

(mm) (cm)

0 12.0£2.5%ab 7.52+0.88a 13.7+3.0a
35 11.0+1.6ab 3.34+0.78b 13.5+2.7a
50 10.5+1.4b 1.91+0.78¢ 11.5+3.9a
75 13.0+2.2a 1.78+0.56¢ 12.1+1.4a
95 11.4+1.2ab 2.25+0.90c 4.7+1.6b

? Mean+SD. Different letters in each column indicate significant differences according to
Duncan’'s multiple range test (p=0.05).

Bow AR ASHEFS 247 0.33g, 0.13g, 046go. 2
2 Aoz ZAEATE T3 A AJHe) Ao B
= Yol s AHAYgS Ho

c %S uol
5% A oFgrel 7

Y
4>

<o 753 -



QAL K| E

E 5 MFo &Y ASH (13. SR AR abshy)
Shading Dry weight (g) S(leaves+shoot)
(%) Leaves Shoot Root Total /R(root) ratio
0 0.17£0.04’a 0.16£0.06a 0.13+0.03a  0.46+0.12a 2.6x0.4c
35 0.17+0.03a  0.15+0.06a 0.08+0.04b 0.40+0.10ab 4.8+2.2bc
50 0.12+0.02b  0.14+0.07a  0.03+0.01c  0.30+0.09b 8.4+4.3a
6 0.20+0.06a 0.11+0.04a 0.08+0.04b 0.39+0.13ab 4.4%1.7Tbc
95 0.05+0.01c  0.04£0.01b  0.01+0.01c  0.10+0.02c 6.9+2.1ab

“ Mean+SD(n=6). Different letters in each column indicate significant differences according to
Duncan's multiple range test (p=0.05).

3-1-4-2. 34 54
24 Ao AL 5% AFolA JdwWAH A AE L/WILH
e} 7

olHow wA 2ol b B RS B Ao tekuth guHy)
(SLA)S AR &(LARS AFFo] Hobd+% Frhshe: AFS wolv)

9% 2FelA 7Hg =A dEwd. das AFAA 7P B2 52 E
A AT

6 4Fo AW A5y (13, S A2 ntsta)
Shading Leaf area Leaf length Leaf width Leaf index SLA LAR No. of

(%) (cm) @I, cm (W, cm) LW  (ar-g1)  (ar-g1)  leaves
0 2124250 72+#10b  42+07b 1.74+04%a 1285+369a 481+100b 52+15a
35 222424b  75+x05b  45+04ab 1.69+0.22a 134.8%157a 57.7#85ab 4.3+0.5ab
50 170+37c  69+04b  42+06b 167+0.26a 147.2+60.7a 638+33.1ab 4.7+0.8ab
™ 3024572 99+06a 51£08a 1.96+023a 1605+455a &84.3+269a 4.2+0.8ab
55) 82+19d 45+04c  28+05c 1.67x0.36a 18.0+721a 846+27.0a 37+0.8b

“ Mean+SD(n=6). Different letters in each column indicate significant differences according to
Duncan’s multiple range test (p=0.05).

3-1-4-3. 438 ¥ =4
e Brawcﬂ FgoE o §57] Wiel AyuTh A5 Aol
FadmE A% £E2S Destel 45T AR AP %o WU

A E w} 759% gl b & Ao JEpt<ad 6> Fx 53



Full sunlight 35% Shading  50% Shading  75% Shading  95% Shading

a7 b AHFo AEdY HE ME 25

E 7. &Fo XEAMY e N (13. SRR abskY)
Shading Total root Root project ee .ROOt ilout
, surface area  diameter volume
(%) length (cm) area (crt) : .
(crr) (mm) (cm)
0 346.9+67.9%ab  13.9+3.0ab  43.8+¥9.6ab  0.40%0.03a 0.44+0.11ab
35 303.7+49.4b 12.5+2.0b 39.3+6.3b 0.41+0.02a  0.41+0.07bc
50 208.2+84.9¢ 8.9+3.0c 27.8+9.4c 0.44+0.04a  0.30+0.08c
75 4347£112.1a 17.4+4.6a 54.7+14.5a 0.40+£0.01a 0.55%0.15a
95 81.9+50.7d 3.2+1.5d 9.9+4.6d 0.41+0.05a  0.10+0.03d

? Mean+SD(n=6). Different letters in each column indicate significant differences according to
Duncan’s multiple range test (p=0.05).
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Ve YE Tt AMYES ATe B o]y Abo] 45em HA o=
ol 1.0m, =°] 10em =9 F5& WHEY & & 18 £ 15em H4
o7 ¢ =& AL FTAE F¥HIH IF AVIE 39 st ~49
derdel A7leltt. FAE 1T BY & R Fo8 Yi 1 99
HAS 3 = et 34 B8 F1u o] EW WS "t 1d Fot
Iz Aujechr ol 5l 3Y Aol A 49 Aol W olde 4= gt
T ol wli=gshAl 2008 Aol 1AIZE HA g & ol de 9F

of TAAHE W TS 2L F AUk

el FAE 15~20C9 2ANA FAFA 3~4u9] F2L FF
S 10~15801™ Fobrk sm, HE7] W Wakgel Fatel Hajol A
Stk BE3] Aol AT FAS AEG T 49 el HEee
Aol Eh W, 1d ol & FAE Wolgo] Wol A% % fugow
Gl AFsA Wik BE Aol FAF 25~30T9) Bel 2447
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8t W : Angelica gigas Nakai
g & : Korean angelica
™

: B% (Angelicae Sinensis Radix)

3
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e HEl= dE2iEH By 39 Vjvoer Wd dAed 97
T, BYS, YT o BT 59 FdWel kA= ARE st AN g
olste] Wy T For, A 37 G VYA ES dEsta
=2 FIFHA(A gigas Nakai), T2 T3 AMA sinensis (Oliv.)
Diels), €¥& ALF (A acutiloba (Siebold & Zucc.) Kitag)ES =1 7]¥
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GAN7E Ao s0DAEel ol f3o] 11 Utk T4 SAFToEE F
Zutt U= (f. albiflora Max), N T3 H(A. anomala Lallemant), v}t U=
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-2. AW E] VAR, B H o] &Y
1-2-1. 337, 337, 497 FAE WAL, 729, otvxs

73 3
A7, 2297, A ANAR S BAGE A3} drsBe Hol7
dglom xrhulMe AW 2033%, T 1806%, T 16.25%%
AYAZL wkm =AY e AT 237%, FFIA 087%, LT

(2009, Bt=EAMEXNEFSSI5X])
O

A B2 (%) FHZA (%) F7 (%)
Coban e o | 6875 & 142 | 6760 + 194 | 6702 + 108
Crae iy | 1625 £ 064 | 1806 + 054 | 2033 + 029°

o 237 + 002 | 087 £ 001° 139 £ 0.01°

gl | 55740200 | 518+ 009 | 501+ 008"

Duncan ' s multiple range test(p < 0.05)

FHA 2% JFRE BAEAY dFFeIA = D-fructosed

5?%

ghaFo] %4 113.61mg/%, =27 66.19mg/%, A7 128.49mg/% o =
2 gdfFo] nste] Egton o|FFo| A= D-lactose?] o] U
ol A 878mg/%oZ FIF, TxIHHT =Udth D-maltosed] THF

FTHIAANA 637Tmg/% o2 FIFH, dIdARTY =dv a8l dgAE
D-ribosed®} D-maltoseE A &3t 559 Hyd o] =

U EFS T 2).

rlo
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¥ 2. YA, 3, L RelE W
(2009, et=AlEX &R & ets X])
el 37 (ng/%) | =37 (ng%) | 437 (ng/%)
D-arabinose | 9.87+0.21" 1.62+0.09° 13.41£0.16%
D-galactose 1.82+0.02° 0.53+0.03° 2.43+0.09°
G5 D-glucose 16.04+0.23° 4.50+0.08° 32.60+1.02°
D-fructose | 113.61+7.21% 66.19+0.87¢ 128.49+5.29%
D-ribose 2.82+0.05° 2.04+0.07 1.86+0.02°
oo 5 D-lactose 5.86%0.07 1.03+0.05° 8.78+0.26
D-maltose 1.87+0.04° 6.37+0.07° 3.52+0.06"
Duncan ' s multiple range testlp < 0.05)
3 MEYH, =7, Y7 ofo[it HW
(2009, &t= % X & 7& 33| X])
ofm] =4k I (mg/%) |T7537 (mg/%)| 437 (mg/%
A5 ot
Isoleucine 36.11 26.35 24.18
Valine 99.12 66.10 77.69
Leucine 149.10 106.88 98.95
Methionine 299.79 227.71 233.04
Threonine 218.22 195.78 201.12
Lysine 329.78 300.46 307.25
Phenylalanine 155.68 132.50 119.82
Histidine 225.65 142.75 168.13
Subtotal 1,513.45 1,198.53 1,230.18
v < ofn| =4k
Glutamic acid 413.22 159.99 199.12
Arginine 1127.25 938.80 1032.08
Serine 331.15 240.54 301.49
Glycine 46.87 33.58 41.26
Alanine 274.68 132.77 217.04
Proline 453.76 231.60 329.04
Tyrosine 18.28 16.29 16.92
Total 4,178.66 2,952.10 3,367.13
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AER(ET)

1559 opv|=qks Bl A} T opw| Ak RS 417864 mg/%,

937 295210 mg/% 2 F+F7 3367.13 mg/%E FIFAI =

HA
E I

o=

arginine®] &< %
U?E‘r*i opm] =4k

Jroln| AL

R

1230.18mg/%>
EATHGE 3).

arginine,

=
g
Eacs

proline,

Be Al EF

A7t % ofnlw

lysine,
Ao Vet
ST o

1513.45mg/%,

serine,

B9 el Vs S

A

methioine

1198.53mg/% 2

< FFS

. - F oA arginine, proline, glutamic acid, serine, lysine &2 %

A 7]+ arginine, lysine, serine, proline, methioine ] 2™,

com BE

O~
2 5

O

)
32
o

oﬁl
=)

wuk ohe} Aohuleyt FFE

\__1__1__

E 4. Y, 3G, gl 27| vl
(2009, BH=AlZX &R &5t3|%|)
F714 27 (ng/%) |5 =3 (mg/%)| 437 (mg/%)
Ca 14.32£0.19° 10.99+0.21" 10.82+0.45
Fe 26.04+0.73" 33.11+0.98° 33.18+2.01°
K 3,202.00+34.13" | 2,828.00+52.02" | 2,232.00+29.38°
Mg 194.80+2.43" | 139.20+6.01¢ | 210.20+7.03"
Mn 22.20£0.50° 4.00+0.15 1.24+0.02¢
Cu 0.93+0.03" 0.95+0.02 1.37+0.01*
Na 20.69+0.10 21.43+0.98" 26.59+0.25"
Zn 4.46+0.25° 4.27+0.51 4.42+0.09*

Duncan ' s multiple range testlp < 0.05)

7—}7—} 3, 92. OOmg//o

F714 &% vaE 93] Ca, Fe, K, Mg, Mn, Cu, Na, Zn %

BAE Ax ZIFA Ca S 14.32mg/% 2 ==
0.82mg/% Rt} =gkrh sk K3 Mne 3heko)
dGA R E=UTHE 4).

o
=
A 1

2.20mg/% = T 3FA,
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3. AW 7<=

3-1. &5

3-1-1. A% £ AR

A g AR A AFS T A AP FFOIE AW EA) S ZRY
3kmol g ol AH Aol AFstdor stH, AMFEAC] AFE HFoly
AAANE AT e Z(EAFEH) T oMol Xy o=
st} gk A7 sA4E FEH HssSOivogE =14, SYrtE 5)9
WAE HAAS Fastolof s, Bty AEoln® FHago] oY
A7 A E3to]of s,

AFA e Fx= Ayt AL5stE 98 ~10€ AFH 3} A FA=
o R4S AAH AE ol & A HH FA= MFTe dolvt
fr&

o] TFF] Qe F gJonz AL Ax F ALnBHS I}

I A= S F Az dHelA dAE gle] 10T 20T &
2 o) wolz oA ZH2 25%, 46%, 61% WolEth 13 Wiy A A
TAE ek il 60% ol’do] Wolxo] F& Aot FAMb
Axe glo] ol H 28¥E Hi 5 20T F2dAs 17¢,
W0l woleo e 16Ul Ae¥u 1573 WEHAAE FAE 139

el Zofgitt,

3-1-3. &
Fglel g A7IE Auidygel o) gest
19 ol X S5 B wo] 72 49 Feol

1 =
ol 79 ol BE F 5 vk BAL HSEIF FUHE A}
)

els gk 1000m el A&

500~750ge] A aghd] &o] Y= A5 10~16m, =%HS & A5
7
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YLESEEMEX|E

3-2. Au
3-2-1. 25 vl
Ak Al FRE W ok 3 B A 4w sE s

el FastE Aupgolth oleld AMRHe T2 FYLE(IAL,
TP, YL, M) BAA ol Folm %E AVE S4E HulE
Rel3 A8 FAw 7 AW 149 F¢ £E 99 39 Fo A
wol F /MK RSt ASE/9 Tl FEstch Ask e e
FAE BE F oh2A QA SRS ASHon FEsol o A%
2ol £70% AzE FAATHA-53). FAT o] MWL AT A
el BERE Axm FE Eo] @ob dwy Fdol tha vk EH
B% F 2dAdE B Sk sof SfARA o] §7hx 7} "ol

3-2-2. o] A A ui Y

3-2-3-1. 2455 oA AnH

2258 ol AulE 2ol Pd 1~2¢9 HFd 6~904S SH
sto] o] st AufAolth. o} FA Y] Al7I= 49 AdFeoln o4
AbEH = BAE 04~1.0em7F AgtstH olge] AL 1d=® oA E
50~60cme] Zo g A7tz 25~30em7} stk 282 o4 w 90cme]
o AAIAL 25~30cm7b A Fsirh. EI 45, 4R wA HE
oA sl= Ao| F&FE FUHAA F Uk

A oAt AY HidEAS F A HA 7b~E M 5 olFAlY

-1 =z

A 7beol 1A 48 Faae Aol

=

3-2-3-2. A5 H o] Aujy
=2 o) AAME Ad 10Y sheolA 119 el =4 FAE 3%
T FH3 & A A o] At Aluf A o th,
olelgh AjujA e FEFO] ARE A A A A o] FolFitt &
v 39 oA 49 xo) AM]= g5E HHE

I s £ F oS vk (2% HulE 1000m*d 1000 ~2000ke
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4~10m7} AH&sty olge] FAL 19=
2 QXA 25~30em7b A9 st 292
]ZJ_—Z—]]% 25 300m7]’ Xqﬂ'o}-]j— EE?J_‘, 450;

ol ALEHE A2
o] A8k uw] 50~60 cmiﬂ z
o]2g uwf 90cme EZEo

oA BE o4t A

AdEAS & 49 2 U vkaE W F oA 10}0401: &t Al 224 &
ol2] & &W7|E& FaAEY, AZAE AL A olFAlV] T Fxw
AR FyFE FaAe =S 1000m”3 100g : 100LZ 3|4 ste] o
aEA AxsAY AduEadAS 1000m’ S 2kgs Fx SAH B
Aol ;EA Axeth olFAlv] & FRAAE FdsH Fulde
F3E WA FEE wFE B Folor g}

3-3. 71& Ao @& A uj

3-3-1. B3 A we BFF

o1zt olAAME BAA] 10m ol4Y wW BAZ 10m ©]ste] fEHRTH
Aol ettt wA A A E o)A 1dxte] HAH 7~9mm4 FHRE
ARE38EAL 10m ol & AA 9 ffHRE Fulge] = } B2 sk
AHEEEA] erE zkAule] A FuE A o}Xl A] P% EUR )

AFo] Fob FEIHA7E =oh(a 5).

E 5 AuMujAl BNFY 42 U AT 4

& B <5 mm 5 ~ 10 mm 10 mm>
%7 (cm) 25.9+0.8 275+1.3" 28.4+1.3"
74 % 7 (mm) 3.77+0.1° 4.32+0.2° 4.89+0.3
2] - A (cm) 15.7+0.4° 18.9+1.1° 18.8+1.0°
A% (cm) 18.3+0.6" 21.5+1.2% 21.6+1.4°
o &(%) 0.0 0.0 25
<% (cm) 13.144.3° 17.1+6.2° 15.8+3.9%
47 (mm) 14.2+2.0° 16.6+1.9° 18.5+3.8°
2] 3} - A 5= (0) 8.3+2.6 11.845.1% 16.6+11.1°
A& (g) 9.9+4.0° 11.5+6.2 12.0+4.4%
A5 (g) 2.3+0.9° 2.8+1.4% 2.9+1.1°

Duncan ' s multiple range test(p < 0.05)
e XA EAl FOE @ 0.8%(0.1~0.5 mm), 7.6%(0.5~0.9 mm), 46%(0.9 mm O] Ah)
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QAL K| E

3-3-2. & FTH & AT L IEHE §F

AEAAE Fx HA, ESHL F5 i
g 52 Aol kel A& o] X g Aol zfelrt drh A sk A&
gy o] o FajFojuy Huj&o] ASo] FASHA =kAT A xR
4% Nodakenin &#8 38 (0.375%, ZAIE 0422%, B9 0.380% =
FoAdol §ller, Decursin 32 A& 3733% > F35 3.103% >
H D3 5 2678%= Hu oA gheFo] =kl Decursinol Angelate H3F
A58 2246% > P9 1949% > WU 1871%2 ElEo] 2l 7kolA
e FS- FoE ndeRE HA9 58S & o gl =2

Aoz e TG 6).

E 6. YT LAl DESFo wE MI U X EME st
TF& PR T2 g H g 7] & A5
=% (cm) 20.8+1.2° 25.0£1.8*  21.6+1.3"
=27 (mm) 16.8+1.2° 15.620.6% 14.8+1.1°
A3t 2 24 (7) 10.141.4°  10.0+0.9°  13.3+1.3°
A H(g) 38.2+8.5° 56.2+7.8° 55.2+8.0°
A5 H(g) 11.0+2.3 17.32.1° 16.7+2.4°
Nodakenin 0.375+0.074*  0.380+0.067* 0.422+0.047°
Decursin 3.103£0.56™ 2.678+0.751" 3.733+0.462
A A5
¢o Decursinol Angelate  1.949+0.320%° 1.871+0.353" 2.246+0.157
T3 5.428+0.642"  4.929+0.907° 6.401+0.5071

Duncan ' s multiple range test(p < 0.05)
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3-3-3. fr71& AlH]|Fol| }E ANBAHYE FF

F71E Al 2Ee] S Fakd s v B3 FgE9
AT FAE FBRATE Aok 71E ARl wE FHET e AR
A& 20ked] 7= AlH] AR FolA =A AU AN A A
Nodakenin &2 20kg, 10kg, F-* 2] o], Decursin &2 =] 2] 7k

freldol  gilont 10kg, 20kg, FAHEe Aol o™ Decursinol
Angelate 332 10kg, 20kg, FA 2] o2 A xEAT FgaFo] 71 A
MM =2 AoE Yeigth wEbA ARAE TIEFS 10ke(5.263%), 20ke
(4.884%), T 8](3.222%) =202 <A 7kA 8] A & 10ke A&7t A%
SFATHE 7))

Jo @
~

F 7. LUMEAl 772 AlH[Zol| E X EMLZ T

T = -2 2 10kg 20kg
=4 (cm) 215468  26.6+6.4° 32.5+2.6
=2 % (mm) 18.2+1.4° 17.1+3.8 18.4+5.3
A B A2 1) 10.0£2.0° 12.1+5.6 14.5+4.2°
A+ (g) 314433  108.9+65.1*  149.4+67.7°
AZF#H(g) 11.7+¢1.2°  39.0+284*  38.8+185"

Nodakenin 0.198+0.052" 0.328+0.033" 0.336+0.067"

Decursin 1.632£0.407"  3.021£0.583" 2.779+0.942%

N,
1=
o,
M

,\
X
>

Decursinol Angelate 1.392+0.176” 1.914+0.191* 1.769+0.260%

T3 3.222+0.635" 5.263+0.721* 4.884+1.255™

Duncan ' s multiple range test(p <0.05)
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HE BTl e Aoz deid Uk Wt 69 4aRH vhehy
4 79 shéol A% wael Bk WAl 27
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QA HZETHHYX| !
5. 7% A 7t¥

5-1. F8A71d A AR TF

AFAE B s FAR AFESE AEREA obFAVE a8 7S 10€
ToREH 119 8o o] A7) A 2], #2758 o] g8t it
F3 35S g1 AdF7E 15mAE E7 ZEgd odEA 2L
52 FHolu LHAEHS Aot e 6~9UAE AAAZE A7l F
wale] Fegs ®By] 24 AL 40~50ColA 2~3Y BAE AXAA
AdstAY AustA] o Tog HAGT)

2 Fo|ofEot G oA HG AFAE 3F w=vAd, dFE4,
Y2 E ctAgolEe FoE VFS 6.0% ooz AAEFL 9o,
gt A7) 82 slojof sl AT FAAE Hyt A FAHE e
3xH11Y 09Y) 3] B3l A 695%= A 641%, HF 681%KH.T} =4
Uebskth 3 $3A79 gedr 39 2E7A £ 439 A BAR
ks mud Ay 109 FEole 550% %o 119 ol Fo] FEA
6.86% % 125% <7tshe Ao uEpkdth ®=ek gFA9e 1Y 75
6.81% KT} T B 23A] 809%= 119% =718ttt = A A 233
712 e AgE FEA7)= 119 o] F o F&ek= Aol fudty =
| Fgste A% s wyow AZbEoH(E 9).

E 9. FMX $EAIYE XEME B
A9 Aw  wUAUG)  AFRA) T e g
oo T Y okldels(g) C T
=1 0.37+0.03" £.04£0.09" 1.6920.09" 6.1020.06"

g 24 0.42+0.01° 3.90+0.43" 1.7720.17° 6.09£0.59%

° 33 0.36+0.03" 4.80+0.07° 1.79+0.01° 6.95+0.03"
43} 0.29+0.07° 4.09+0.03° 1.63+0.05” 6.07+0.05"
1= 0.25+0.04° 2.88+0.42° 1.81+0.42° 4.93+0.87°

a2 0.25+0.10° 4.04+057° 1.76%0.25 6.05+0.82°

3R 0.28+0.02° 3.81+0.17" 2.3220.04 6.41+0.22°
43} 0.39+0.07° 3.68+0.11° 1.74%0.21° 5.81+0.18°

1= 0.20=0.06° 3.58+0.34° 1.8820.29 5.66£0.64™

aa 2% 0.27+0.03° 4.35+0.48" 1.8920.09% 6.51+0.58"

¢ T3 0.26+0.07° 4.43+1.10° 2.11+0.33" 6.81+1.49°
42 0.37x0.06™ 5.38+0.06% 2.34+0.42° 3.09+0.43"

Duncan ' s multiple range testlp < 0.05); 1AF-18.10.17, 2A-18.11.02, 3%}-18.11.09,
4%4-19.03.07
~AlZolokZolM g ytelo| slekxy Etetzlol X|EME 350 £ B J|E 60% 0|4
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TKS: 2™ &4 E(Floragard Vertriebs GmbH, Germany)
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200 TKS 30 9.1 26.3 64 26
200+ TKS 70 71 21.7 47 23
4-3-2. A A

(1) A=A

FFEAE Bt el B & AAW
Fou FAW wE A/ FRate] A
shdl el st

866



(2) AlH]=F

10a% ¥H] 1500kg, 25 112kg, &3 37kg, F3t7Fe] 7kg, =& HH]
@G80z ¢ ?M(AM S EH]) 3,000kg oS Fa Zo] & HA s}
ASAH7E HE2s st Aert. AL 69 2w 8¢ xTd &
waE AE 60kg€ =

(3) ALY

HH] 1.2-15mY F5& W53 60cm B=E 20em F2A 22 20cm Z o] ¢

[o:

TS I HE ErlE A YA 20m FAo®E Ao HEVE 2em A=
gol] E3EE &F& HolTth

N,
>
12
w
o
X
o
}-ﬂ
L
o)
N
NS
&‘i
S
_l
_EL
ﬂod
El
rl
o>
o,
fto
i

E 4 MAHEIS Ablzo] mE M U S (PATSYIIE, ')

A Az | wy x| 29 |28 [A2F a2z hary £
(em) | (e&/102) | (em) | OGN | (em) | (em) | () |(g/F) |(ke/10a)| X7
000 1502 | 230 | 205 | 1.0 | 89 | 173 | 903 | 1438

354/ 1672 | 27.7 | 205 | 1.1 | 89 | 190 | 987 | 1626
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