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ABSTRACT

Background: The roots of Atractylodes macrocephala Koidzumi contain atractylone, which is used to suppress appetite and indi-
gestion caused by gastrointestinal disturbance. The present study was conducted to investigate the effect of several organic compost
on the growth and root yield of 4. macrocephala with organic fertilizer.

Methods and Results: When organic fertilizer was applied basally, the average yield of 10 a was 184.6 kg in the HA
(Hwanggeumjidae, organic material mix), 171.3 kg in the GG (Gyunbaeyangchegreen, bacterial cuture filtrate) and 175.0 kg in the
CF (Customary fertilization, control) each other in practice of CF had no statistical significance. Atractylenolide I was significantly
greater in the HA (0.036%) than the GG (0.034%) or CF (0.023%). With regard to the amount of organic fertilzer, 10 a yield ws the
most common of 203.0 kg at 2.0 times of the organic 1 (HA), conventional fertilization of 134.0 kg and 173.0 kg of no application
was a statistically significant. Organic fertilizer 1 was 1.5 to 2.0 times, organic fertilizer was 2 to 1.5 times that were most suitable.
Conclusions: The results of the present study indicated that HA and GG are the most suitable for the organic cultivation of 4. mac-
rocephala. The content of atractylone I was highest under the HA treatment and lowest under the CU (Chamjoa, oil cake), TG
(Totogreen, plant oil cake) and HG (Heuksalgreen, Castor oil cake) treatment.
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A5 (Atractylodes macrocephala Koidzumiye= H2|E7]1E Fgido] vt viele], WER 47 T EYF vk

ARgale SR Aol E3E T4 atractylonedl] 9 AT 32 AT (4. macrocephalay= Av717}0]

ol ol WA} glom, SAv)sel dEel me 48R, gor F@4el ke oz A AT (Cho et .,

28lEa, AEEF, WS, A Sl %°] Y= ZS 2001; Chung and Kim, 2001). A=F2] Au)=]= 2
2 4#A Ut} (Shibata, 1957). 7194EE 45 T WE o] A9 60% ©lFoZ 7 HA %zs—}z A

(Atractylodes macrocephala Koidzumi)Z AYFrAZ el A (MAFRA, 2015).
o} vk ol AYFOZE A japonica, A. lancea, A. 2 9] Feplol g soF AR 54 % FE5 5 ¢
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1. IR HIZO BR0I W2 M50l MK

EFRE 9IF 718 MRS A}

T FAE ol &kt A= 249 skeoll 200
A} (Bumnong Co., Ltd., Jeongeup, Korea)oll I3}l
oflA g Et SE3 59 Aol AAls FalL o
90 cme} 7 60 cm AJFT, AXUE 30 x 15 em 7HH S
2 AAstdth Ald 2] AP H = JEFCE N:

(HA, =AU, Korea Bio Co., Ltd., Hwaseong, Korea), 2
E4%8 (TG EEIY, Pungnong Co., Ltd, Seoul,
Korea), o758 (HG S4Z=, KG Chemical, Ulsan,
Korea)2} ¥k (CG aHi A 23], Heuksalim Institute
Co., Goesan, Koreays AME-31.o™, tj=+= #sIAH] (CF)
o} FAH] (NF) AlFE o] Hlwsilnt. 1873 7140
Foll $F5Y de N:P0s: K09 AEae v 2}
(Table 1).

2%, 9, A7, AT, AeFs 5 A 2%

o

2% 5 A A% 543 £ 2As. f19NE
o] AH] A BEYS pHY} 682 faHd EYollom Hil)
A%, FEAL, ABYYILA F71EFFS AN At
(Table 2)

2. &7 MUl Al Y12 HI=Q] Jlel A8 24F

A Al F714 BlRe] AR AM|FE Polry] 915t
AL stk Aol AR FAL, AAIAI7, A2
Ege] AYPAM= F7IAH| R TR WE Aol A
o AAlst 213 FAsA FAEAT F
H S E7IES #ldAE 2 fr1duse] 4
Aol Aa AR A (N100), 1.5
(N150), 2.08] (N200)yE A3ttt thxF== AYAHF

&

Table 1. Concentration of N, P,Os and K,O among organic
fertilizer types.

Types of organic N P,0s KO
fertilizer (kg/10 a) (kg/10 a) (kg/10 a)

CuU 4.5 1.5 1.0
HA 4 2 1
TG 4 2 1
HG 4.5 1.5 1
GG 3.1 0 0
CF 7 4 3

CU; Chamjoa (oil cake), HA; Hwanggeumjidae organic material mix,
TG; Totogreen plant oil cake, HG; Heuksalgreen (Castor oil cake),
GG; Gyunbaeyangchegreen (Bacterial cuture filtrate), CF; Customary
fertilization (control).

Table 2. Physicochemical properties and chemical components of the soil on test nursery.

H EC NO; P,Os K Mg Na Ca OM
P (ds/m) (mg/kg) (mg/kg) (cml/kg) (cmol*/ke) (cmol*/kg) (cmol*/kg) (g/ke)
6.8 £ 0.1 0.6 £0.1 6.4+1.0 56.0 £ 6.1 0.5+0.0 26+0.2 0.1 £0.0 7.0+0.3 16.7 £ 2.5
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Tt wels dxs § 237] (WF2211214, Warmning
Commercial, Torrington, CT, USA)Z ddslA st 80
mesh A& FHAIA ARSSIATE AR 0.5gS F3t 50%
methanol 50 m¢ & Y3 607+ 223} FZ7] (CPX 5800,
Branson Co., CT, USA)3lo] ol Fstqit) o4& o}
100 m¢ Z2k=F9 ©3L methanol2 A9 A &3] 100 M2 2
FATk. o] A& 045 um FEE ARSI 20 05 F st A
doZ AT HFY ARE EFF (atractylenolide 1)
10 mge #H3sle] 100 m¢ Z2}2=Fo) ethanol 100 M= xH$] &
AT o] AL 5, 10, 20, 40, 80 ml S &3] FHslo] 7}
7ke] 100 mf Ze}2=F0] Yl ethanol2 100 ml S AN} o
S o] fAL 045 m TEE AT}l 20U E Flo] HFE
Aoz AbgstAch FEF FA2 2998 Photodiode array
(PDA) detector for alliance HPLC system (Waters, Milford,
MA, USA)S o] &3tk ZH& Sun fire C18 (3.5 um,
4.6 x 150 mm, Waters, Milford, MA, USA)S o|-&3liom, 7
=71 UV 230 nm & ARE-SISITh o542 = (solvent A)t
O EUO]ER- (solvent BYS 7217t 20%$} 80%E &
Hato] Fujem) A (gradient mode)> & FA-S 4233519t}

CE Z

a~—= A=

F42 10ml-min 2 2o, Y Pl 042
a3t
4. EU0| OlafeX SM 24

F712 HE AlE W3 B olslside BAe T4
T 2mn AE A ARE ARSI pHE EYH 5

1:5 (whv)Q] Hl&2 J&wHt ¥ pH meter (S20 sevenEasy',
Mettler Toledo, Columbus, OH, USA)Z =735}t ke
A= 2M potassium chloride (KCDZ HE & e
ARG olgsle] S/ F 001N oz sl 2=
39tk a2 e Kuo (1996)2] ¥l oJs] #4313t} 2|
34 2, vlodlE, UYEES 4452 1| N ammonium acetate
(CH;COONH,, pH 7.0) $Fdoz FZEsle] fFdtEet=
v} B27] (ICP, MX2, GBC Scientific Eequipment, Braeside,
Australia) & AHE-3te] A3t f715 2 Tyurin
(Schollenberger, 1927)R0l 2]&te] E2I31
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(HA) A6 Al 283 A5l Fodoz w7 et
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ORQ AL = HIZ|E o]RelE ZHEC WEFS {71253
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7ol BE] AEo] ASEFZE flste] AARFEe] AL o] F

olAjoF & Rolt}.

714 vge] FHE GElet] A&saes o FadEdl
atractylenolide 19] &S =439 H (Fig. 1). 7712

(HA)2] A& Al 0.036%= ooz =20 shaks el
ot} o 2E FuldAlolA 0.034%E FAH] (NF)oF 33
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Table 3. Effects of organic fertilizer types on the aerial part growth of Atractylodes macrocephala Koidzumi.

Organic Height Number of Diameter of Number of Number of Dry weight

fertilizer (cm) shoots shoot (mm) branching leaf @
CU 79.7 £ 2.3° 76+02° 18.6 + 0.5" 19.7 + 0.4° 25.5 + 0.6 34.4 + 2.6
HA 772 +£2.3° 9.5+ 0.3 17.5 £ 0.5¢ 19.2 £ 0.5 24.8 £ 0.6° 34.2 £ 3.5°
TG 80.1 +2.1° 5.7 +0.1¢ 15.4 +0.3¢ 18.3 £ 0.5 254 +0.7° 359+ 1.72
HG 71.3 £ 2.0" 41+0.1f 17.9 + 0.6™ 18.2 £ 0.5" 220+0.7 26.6+1.1°
GG 713 2.0 48 +0.2° 18.5 + 0.5° 16.0 + 0.5¢ 222+ 0.6 296+ 1.7°
CF 734 +2.0° 6.4 +0.2° 19.8 + 0.6 14.7 £ 0.5¢ 22.6+0.8 34.8+0.7%
NF 68.4 +1.9° 3.9+0.2 19.9 £ 0.6 15.4 + 0.4 20.6 + 0.6 28.0+0.6"

Mean values + SD from separated experiments are shown. *Means within a column followed by the same letter are not significant based on the

DMRT (p < 0.05).

Table 4. Effect of organic fertilizer types on the root growth of Atractylodes macrocephala Koidzumi.

Oreanic Leneth of root Fresh weight of ~ Fresh weight of Dry weight of Dry weight of Yield
fo rtgilizer gt(mm) rhizome rootlet rhizome rootlet (ke/10 a)
(8 ® ] (®

CuU 59.3 +1.8" 71.3 +2.4° 20.7 + 0.6¢ 14.8 +0.72 2.7 £0.5% 169.7 + 8.5*
HA 65.5 +1.2° 81.8+3.0° 24.0+ 0.9 13.8 £ 0.6® 23403 184.6 + 5.8
TG 57.0 + 1.3 65.4 + 0.7 23.7 +0.4° 10.7 + 0.4 23+0.1° 162.1 £ 5.6°
HG 54.7 + 1.1 59.3 +1.14 29.0 + 0.4° 125+ 1.7% 2.4 +0.4%® 149.0 + 8.8°
GG 652+ 1.7° 82.2+2.52 29.9 + 0.9 149 +0.2% 2.8+ 1.0° 171.3 £ 5.9%
CF 54.6 + 1.8 75.0 £ 2.4° 24.0 £ 0.9 12.7 £0.3% 3.6 £0.72 175.0 £ 9.1%
NF 53.2 + 1.49 60.2 + 1.8¢ 22.1 +0.5¢ 8.8 +4.3¢ 2.6+0.7%® 119.4 + 6.5¢

Mean values + SD from separated experiments are shown. *Means within a column followed by the same letter are not significant based on the

DMRT (p < 0.05).
0.05 -
0.04
0.03

0.02

Concentration (%)

e

o

—
1

Organic fertilizer types

Fig. 1. Effects of organic fertilizer types on the atractylenolide
I concentration of Atractylodes macrocephala Koidzumi.
Mean values from trip-licate separated experiments are
shown. *Means within a column followed by the same
letter are not significantly different based on the DMRT
(p <0.05).

FHrEE (CU), AR (TG ol7klfat (HG)S A&
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FEoR Ut Al (GG) AMIe] A FEEe
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FE ol 11-34% FFEe AES
RSt} (Chang et al, 1990; Choi et al, 1989; Chung et
al., 1993; Kim et al., 1998; Kim et al., 2007). 28]
7' AEE Bl AV A A AR SuE 2
Z, QU 7kl B ) AR Gt Hele) ekl Eob
A B P FAS FRIE ALE RIS
(Chang et al., 1990; Chung et al, 1993; Kim et dl,
1997). BE3F #elE oo o8dke oAl kA A
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F/EHE AR0| WE e 45 A 85
o ER4/1Y BEAYst THRY1E B EgHIE 004 |
A (19), 15ek 2vi= zzh Alujste] RS, ikt 0.035
Hpol S FANEIATH (Table 5). A% A4 4712 vz ¢ 0O
o) FFHE gl AMSIIS W S fRARE PPo 0
Fe Ao 2AE ERHI1E HAS B8 & i § OO0
(GOFt E83te] ALgaldiTh. EF4714 BE e wign £ O
g B8] TwE gEslel AulEIRe W AR d2e "~
AN 8 BAETeL o2 Jjolg Vel et & el
FH71ES 2R AlS A 2, AT EAGTE FelHeR T s 2 115 2 1
EoHE S s oy, AV A2Ee] Afole vt GG DJ CF | NF
X] %}_9}1—4' {2%1%7 ]Z] ];}‘9‘71‘3] ] ]‘Q‘E}‘—' 5]:]‘1}\]91'—' HH Organic fertilizer types and amount
g0l S7shs A feleialo. wide] Eqk71dat 4 Fig. 2. Effects of amout of organic fertilizer on the root yield
A A A& SR 2 7& = %«Vj'?l 2ol 7k vt ?f Atraclrvlodes macrodcephala K0|dzum|h Mean A\i‘alues
chi) skonl, SN o] £90] S A, rom picate scparod perimets are hioun. e
SIS TEale] = /\]%5]-91% o G 203 kg/ significantly different based on the DMRT (p < 0.05).
10a% o2 Aot vlaste] 7 58 Zlow i/‘}ﬂ»&‘r.
Ueoes S At L] E8AReh Ed71E AR o, FAH] ] ele] SR el dAlE B
F il FA ST 1580 AHIFE AT (Table 6). slo] AN E FRke] v W2 Zlow AR
SR D83 A AYA] o] = S5F &= o] =A vehd S8 20 AlE Al 233 127Eel
Table 5. Effect of amount of applied fertilizer on the aerial part of Atractylodes macrocephala Koidzumi.
Type Muliple Height Number of Dlasrﬂggetr of Number of Number of Dry weight
(cm) shoot (mm) branching leaf @
1.0 40.7 + 2.2 3.3 £1.5° 10.4 £ 0.4% 7.1+£1.3P 11.8+1.2° 211 £ 1.1
HA 1.5 40.6 + 1.0 2.7 £0.9° 9.2 £0.6™ 6.1+£1.3° 10.8 + 2.1° 23.8 £2.4°
2.0 429+ 2.1° 3.8+ 1.6° 11.3 £0.4° 10.0 + 2.17 11.6 £1.2% 253 +4.4°
1.0 40.4 + 2.7 24+1.0° 8.5+0.2° 10.2 £ 0.4° 11.3+£0.5° 17.2 £2.0°
HA + GG 1.5 411 £ 1.6 3.0+0.8° 10.8 + 1.7 9.8 +0.7% 10.8 £ 0.7° 22.8 +4.3°
2.0 38.2+ 1.3 2.6 £1.6° 9.8 £ 0.6™ 9.7 £2.3° 11.4 £1.5° 18.7 +1.4°
CF 41.4+£0.9%" 33116 9.6 + 1.7%° 6.2+0.4° 11.2+0.7° 244 £ 6.8°
NF 38.3+£0.9° 29+09° 9.7 £ 0.6™ 10.9 +1.3% 12.0 +1.4% 21.5+8.1°

Mean values + SD from separated experiments are shown. *Means within a column followed by the same letter are not significant based on the

DMRT (p < 0.05).

Table 6. Effect of amount of applied fertilizer on roots of Atractylodes macrocephala Koidzumi.

Type Multiple Diameter of Fresh weightof  Fresh weight of DrX weight of Dry weight of Yield
root (mm) rhizome (g) rootlet (g) rhizome (g) rootlet (g) (kg/10 a)
1.0 43.6 £ 5.7 62.5+2.3P 47 +2.40 13.8+0.7° 1.3 +0.6° 181 + 8.8
HA 1.5 484 +1.3° 63.7 + 0.7 5.7 +0.4° 14.0 + 0.4° 1.9+0.7° 185 + 4.0°
2.0 54.5 + 3.0° 79.3 +2.1° 6.6 2.1 15.4 + 0.4 2.0+0.9° 203 + 4.42
1.0 456 +2.7° 55.7 £ 7.79 4.4 +1.29 121+ 1.6 2.2+0.8° 162 + 20.4°
HA + GG 1.5 457 £ 0.9 63.6 +2.4° 6.1+1.2° 13.8 £ 0.6" 2.1 +04° 182 £ 6.7°
2.0 46.4 £ 0.6 60.0 + 3.4 5.4+ 2.1 13.2 £ 0.6™ 1.9+0.3° 173 £ 6.7
CF 46.5 +0.8° 60.0 £ 2.6™ 5.8 + 2.6 13.1 £ 0.5 1.4+02° 172 +5.1%
NF 40.3 £ 2.0° 49.7 +2.3¢ 5.7 +1.29 10.1+£0.59 1.8 +£0.5% 134 +5.1¢

Mean values + SD from separated experiments are shown. *Means within a column followed by the same letter are not significant based on the

DMRT (p < 0.05).
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Table 7. Physicochemical properties and chemical components of the soil by the organic fertilizer types.
Troe Y EC NO, P,Os K Mg Na Ca OM
P P (ds/m) (mg/kg) mgke)  (cot/ke)  (col/ke)  (cnddtkg)  (cnol/ke) (g/ke)
CU 64+00° 1.4+0.1*° 850421 4416+3.7° 06+00° 27+00° 01£00° 67+02° 145+0.3"
HA  65+0.0° 1.0+£0.0° 73.7+0.9° 4171497 05+00° 24+00° 01200 56+019 156+0.32
TG  6.4+00" 0.6+00° 388+1.1° 4109+120° 05+0.0¢ 26+0.0° 0.1+£009 55+009 11.6+0.2°
HG 6.1+00% 08+0.0%° 554+1.0° 4050465 05+00° 29+0.1* 0.1+00* 59+0.1° 13.8+0.3°
GC 71+00° 04+01° 1044068 4146+1.1° 05+0.0° 2.6+0.0° 01400 57+01° 12.3+0.2¢
CF 58+007 11+00"> 43.8+06% 6756+9.1% 1.0+0.0* 20+00° 01+£00° 52+01° 12.4+0.2¢
NF  71+01* 04+00 154+11" 3706+9.0% 05+0.0° 21+00° 012009 54+02¢ 11.7+03°
714 vge] Able 2, ATAZY £33 Z9E A Occurrence of phytophthora root rot of Awractylodes

o2 ZAREATH

Aol 9 AEQ atractylenolide 19] -2 F~3Fo] 7P
=l A {167'%7]@ v AJgH A TP T ?—é}‘%k
UERIATE (Fig. 2). EFRF7148 TgAH] A
Sgol Hlste] w2 S YEATE ©HE 52 L%ﬂﬂ
APAH e} TR} HWEklS W B o] w2
o2 AT

o
CZ
O
ﬁ

I ot o H}r

N

4. SPIR vIg2] A2 W2 £ olslsts S4
714 Hge] TRE 2ElEie W EYe] ol3shy 54
ZAFSIAT) (Table 7). 712 1?:3— AHIEIS o A4
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