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Analysis of Growth Characteristics and Physiological Disorder of Korean Ginseng
Affected by Application of Manure in Paddy-Converted Field

In Bae Jang, Dong Yun Hyun’, Sung Woo Lee, Young Chang Kim, Jang Uk Kim, Gi Chun Park,
Kyong Hwan Bang and Gi Hong Kim

Department of Herbal Crop Research, NIHHS, RDA, Eumseong 369-873, Korea.

ABSTRACT : This study was carried out to investigate the difference of the content of soil chemical components and growth
characteristics in five years old ginseng affected by application of manure in paddy-converted field. As all livestock manure
regardless of kinds increased along with the whole soil chemical component, including the pH and EC in 2008. Change in the
EC of control plot was slightly increased but not exceeded 1 ds/m over the years. However, the changes in the EC of livestock
manure regardless of kinds and amounts were highly increased and irregularly exceeded 1.5 ds/m in 2012. The 5 years old
ginseng root fresh weight, treatment of fertilizing pig manure compost 4 ton per 10 areas (PMC 4t on/10a) and fowl manure
compost 4 ton per 10 areas (FMC 4 ton/10a), were superior to the others. But there were no difference between PMC 4 ton/
10a, FMC 4 ton/10a and control. The standing crop rate 39.6%, treatment of fertilizing cattle manure compost 4 ton per
10 areas (CMC 4 ton/10a), was best in all livestock manure. However that was relatively lower than control. Physiological
disorder occurrence rates of livestock manure related with leaf and root of ginseng were also higher than that of control. If
excessively using non-decomposed livestock manure, It would be caused physiological disorder in many ways. It is a big
problem to be producing the quality ginseng. More research is needed to find out the economic and effective fertilizer.

Key Words : Korean Ginseng, Paddy-Converted Field, Livestock Manure, Physiological Disorder

M % 4351 oA 7 HAF sy . =ollA Cylindrocarpon
of X3=A| eF= HE 4~ 597 Ay
2

=4
QM (Panax ginseng C. A. Meyer) A& 2713 (i s Fai7t gletrry] e IHdde] 9xrh 1Hasiar

Jikl, 83 Araliaceae) 21742 (Panax genus)dll 453} A S-S GAlske E4EZH0] s|A o ThA] QS Al
= thdA sz AEE SEuEke] YEEAE & shielth g = 9d7] wjEolt} (Lee et al, 2007; Rahman et dl.,
(Woo et al., 2004). 2005). L =ASIEGS G40 R skske} S 3

ek 14k WA 2000 (12,445ha)el 13,664= ©]  Ei7F WERHOoR dojuh= A f7lE EellSer) = QA
A1t 20104 (19,010ha)2] AHAHFS 26,944=0 2 of 28t o <1z} #elol] Ae|delE WAINA ik F2E Hojedd
Z7FFth (Hyun et al, 2009; MIFAFF, 2011). Zz&lu A F 710l Al Al F=oE 83 (KT & G 1997; Yoo et
A Zyloe Bpsly AR o8k 2% B=e al, 1999; Fagan et al., 2006).
Al AR FaAA o] A ke fgsia Al e AElslolle o) F53 Wl AW 3 237t
o} (Kim ef al, 2012). o]o] gt AH 2 =HShLg o] 320 5 A% FERSY dRATE, AU ¢
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710l I3 wis S A8l ste], 23 JHAA
v Al A €] Ui stA gAY Sl (Ginseng
Production Guide for Commercial Growers, 2003; Hyun et
al., 2009). olzist sl Qlite]l S Foll 249 2
Aksl 2EZ 2 (Munns and Tester, 2008) 5ol ]3] A& 73

$ Qe I 4 gomR {Y1BHE Algel ZEe
Feh ol QA Al REG Qi Sl

A2 Hz L DY) BEI} T 29 W R
e Esl 2 $EA HEY FRHNE = T o)
Algate] ik Aeldele] e Qle] AL Stk (Banzai et
al., 2002; Amitai-zeigersona et al., 1995; Kim et al., 2009).
Q1ate] egelel thek 7 Egel olstegol A
S mAE 9 (Lee et al, 1980y Aol 73
(Park et al., 1982; Kang et al, 2007), 28|37 E¥L9l 7F
o] BatHel 45 eA (Jin et al, 2009) 5o] W3] o]n]
ERAY] B shsbge] 2PEsis WA

% 2 APgslel Bt A7ASE gl A4
O]D} (RDA, 2009a, 2009Db).

g B APE SREN Mg Ue mda
Sl B9 ARE ATHTA wuT) HoHoz 423

o] Hokglh =Hghdel EXE4E £ AR, 8, $ES
7} 1ton/10a, 2ton/10a, 4 ton/10a® 2|5+ & BAS Ao
T= S3Y3IATh
Mz Y e
1. TEERM U D12 *e
B AT 200608714 BE Au) o}-E o woa A3k

=278 YNSRI AAEZ,
dRE Yk A A BEY ‘“47&4 sleldo] w3t
o] rtaebant 59 396 TEEITH (Table 1), FRkERs
Fske 79 1590 sled AJu5Fo] 4,488 kg/10a0]1 AT AL
7 ZEEE 79 202 3E 109 3027k 10 7HFHo = 7Z+

7} 103] AAsle] Foagtas Rz AFA S

SEEHHE 2008 1129 5ollA 104 Aelo] Ty 34t
o2 AR, 1HET+FT | 54%x 1.8mE 3t
(Table 2). ML ZXETE T AR, =8 982G 7}
1 ton/10a, 2ton/10a, 4 ton/10a% A2|3IATE 194 AHE B
2R 20099 3Y 17¢€01A 30 Alolell & 7+AS 20cm 2
sle] 120 754 olAlEt sl 39 23dellA 49 11
A Alolol] AA|eI9T 2FFEL 49 134 49 24 Alo]

KO

HAR o
RiLiae

o A8t o] WalE WA, AEAA 2 7eEE <l
2 GAP EFAPNAIZA o] F3HTt (RDA, 2009a).

2. EAUSISHY 2M 9 MKSTAL

EPrEE ﬂfﬂ%ﬁ“i °F 10cm Zolo] B oAl 3LofA
Pit} 3 EpEE A
oA Ax & E&Fd EY AEE o] g3dl] EYIsHAY
(NIAST, 2000y w2} pH, EC, v7l% AL, FasAlt

5 Aol EOR PASIGIT pHet ECe 244
Y, e 2 224 S CNEA]7] (Vario Max CN,
Elementar Anal-ysenesysteme, Germany)s ©]-&3l] =315

om BEdlE e S4E SERAES o8-St ALt

SIATE FaQIAFEERS Lancasterd &2 —7540}"10‘1], =%
2] o] &3FES IN NH,OAc (pH7.0)02 HE3H 3 1 o3}

AHS ICP (Integra XL DUAL, GBC Scientific Equipment,
Australia)E  ©]83to ZFA3ATE (Eo er al, 2011).

20104 EFstehd dtolBle dAraA WAl net s}
S BAE ek QAo A AW 3 2vjeh
dd Ads 52 sdAVIe A7 B71EC =
dlo] ZAMSIITH (RDA, 2012).

3. QIF [AIEH 24
FE 50CoIA 48A17HE<E hds] Az - u)
80% methanol 50m & L Atk
methanol F2NLS = & SFHF 25 m€9]r ehter 25 mﬁi 2
=

l‘@ﬂ%o] *@71‘33. %%8 Al

Soil ! pH EC OM gvgil. Exch. cation
HOs K Ca Mg
(1:5) ds m" gke' mgkg' 0 ———————- cmol kg ——————--
Before soil management 2.4 0.30 14 74 0.16 2.8 1.0
*+0.17) (£ 0.13) (+1.32) (+3.14) (* 0.03) €024 @013
After soil management 2> 0.35 14 82 0.14 2.6 1.0
(+ 0.20) (+0.18) (+ 1.08) (+ 2.45) (+002)  (*0.18) *0.12)

'Soil : Saprolio. *Means and standard error are presented (n = 3).
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Table 2. Chemical properties of livestock manure used for the

study.
TN P,Os KO CaO MgO Water content
Compost*
____________ % ———
FMC 176 398 246 7.74 1.25 40
PMC 088 322 113 270 1.13 67
CMC 1.97 220 3.13 3.75 1.41 48

*FMC; Fowl(chicken) Manure, PMC; Pig Manure, CMC; Cow
Manure.

2011). AR o3 2t
{(W2-W1)/ W} x 100

W:AE FA (g),
W1 : 2223 74 (g),
W2: 3Hes 55 & A3

T A

Z1

Al

e 8719 #A (9)

4. SHEM

SEEH] A8 e =] BEgsiah, Qlate] S
2 Aol tigk @3+ Least Significance Difference
(LSD)9} Duncan testZ A3} 2™, SAS v9.2 (SAS
Institute inc., Cary, NC, USA)S o]&-3to] a3}t

1. SEEH| X2l =xsio| olatekd v}

2008 A28 Y] A § B olsteld S w4
g A3, pHE HIEF EC 59 9RE FEEYe A&
Fol S71RIel wet S7Hek e SRR EREvA el
vlel AR AT EERF M B 2T (Table 3).
= Al8E =wEe] 718} vlgo] ATEY e 9EEM]
Hrh 7] Mo AEEIet (Table 2). 3171 2= o
279 pHE =x3hte] Yease ol oy, ECe %
AdE] & peas] F507 Fopth (Dawe er dl,
2000; Jung er al., 1998). FEHHIA 27| pHHSI= 2009
olF 47~59% txT2] pH HSFIH HAF v +
AlE wksl] 2008312 5.5~7.002 20091 Hlo|E ¢} vl
& AAA w2 v FEHVE AT F SE3] ey
A e el EFstedS S Wil Zoz 1l
th. 20120l = BE AETe] ECe Faaskiat SEEY]
of 22 f71E el FFeRE 200893 Hlaws dsEt
=, thE7¢] EC= 2008 o] AEHOR 1 ds/me EA
B AN AERT S7IARE SEHRIA 2] BCE

jEcpun

(]

pAls: PNl
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Leaf yeliow

Leaf chlorosissteaf curt
uLeaf curl
*Leal chlorass

= normat

Physiologisl diorder 100% sccamubied

FMC  FMC PMC  PMC
1ton/10a 2ton/108 dton/10s 1ton/10a 2ton/10a 4t0n/10a 1tan/10a 2ton/108 dton/108

PMC  CMC  CMC  €MC

Physiological disorder 100% accumulated occurrence
rate of Korean ginseng affected by application of
manure in paddy-converted field. FMC; Fowl(chicken)
Manure, PMC; Pig Manure, CMC; Cow Manure.

o} AlgTgel AdAglel Adssle] EC7E 20124 7Eo®
E5 1.5ds/m ol’delRlTh A& B2E A2+ Wl EC
9] 2008 ~2012@7kA]19] FH UYL ZoRE FAF o R
EH|x 2] oA Algel| wE Z zjol7} ISt

l;1<l

Al

2. ZFEH| Xel¥ Qlno| M I Mozl Wi

=P A QI AP A AWEog FMC
2ton/10a2] QI4te] 7P ko T ek 2ol 7} iRt
08 FEEHA T <14k A T4} vlaLste] x}o]
7F e A mES 4] XY JRES FATE
(44.9%), ZHEHH 2]+ CMC 4 ton/10a (39.6%)2] UE&
2 EUS B S SR ol dagle] tiite o
BEo] 20~30%= FA e YREF Hlaste] wokrh
(Table 4). FAF -+ WY FFo] FHOZ BASH 4t
o Ay E33F 100% T2 Aegs] LA Ae)
HH ECS P,0s0] Ht}al7] wiiel] dAshs 439l
FMC 4 ton/10a>PMC 4ton/10a>PMC 2ton/10a <=©]
o A oA NOyZT} A] Fe? 2408 wAisl= 72+
WS =0 A9 FMC 1ton/10a>CMC 4 ton/10a>PMC
1ton/10a <= ©]Ath (Fig. 1).

=g AT Qlake] At S-S FAEFIT FEEA]
AR B ST (Table 4). SEAIRF 14ke] 7A] & A
22 FMC 4ton/10a®+ PMC 4ton/10a] © FARITH ol=
TR Qlake] 27go] A eR 7d Wil s37de] Aot
FAZE Y Wik7] wiel AT FoAlet 9 T
z1 Aoz AUt A3ke] A2 FAT 2.540) <1
gl W] CMC 1ton/10a, CMC 2ton/10a, CMC 4 ton/10a,
PMC 1 ton/10201A1= 1470 vl ilem 1 9] SEA e+
ApbAME T ol Hlsl] A257F AUk ES W A7
FE7F A8 ol 73 A o] FEZE M=
ofA FSlstetel FFE PlA|
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Fig. 2. Shape of ginseng by treating manure 4 ton/10a. A;
Control, B; FMC 4 ton/10a, C; PMC 4 ton/10a, D; CMC
4 ton/10a.

Table 5. Contents of crude saponins separated from ginseng
affected by application of manure in paddy-converted

field.
Saponin
Compost (ngg ™)
control 92.84 + 2.98***

91.28 + 1.12%
96.11 + 3.39%

FMC 1 ton/10a
FMC 2 ton/10a

FMC 4 ton/10a 86.61+ 1.17°
PMC 1 ton/10a 879 +1.61%
PMC 2 ton/10a 88.20 + 3.16%
PMC 4 ton/10a 86.51 + 2.65"

CMC 1 ton/10a 98.10 + 2.60"
CMC 2 ton/10a 89.43 + 5.44%
CMC 4 ton/10a 89.02 + 5.62%
*Means values followed by the same letter not significant 5% level.
**Means and standard error are presented (n = 3).

= SwEYe FFdl AdAglo] EHAlSFo] ol
ol = AFS HAtH(Table 4). ol =EFHH|Y
T7F wom NH4s 2 Alge Uerh mobx AW
I A Eo]l SUtsky] wEolghes AdAT Ao}
ALSER T (Park et al., 2008).

%o to dy i

3. S2EH| Xeld olMol TAREU

SHEEH] Aol w2 At AR T FAEEt
92.84 mg/g= FMC 1ton/10a, FMC 2ton/10a, CMC 1 ton/
10a, CMC 2 ton/10a, CMC 4 ton/10a8] ZEEHZ A<
o] A AR kel {42 (1%ltk. CMC 1 ton/10a
AT 4] AMEY e 981 mg/gl B HHTE F 7

[s17=13
ao
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oo =

Ofor

A =940} CMC 2ton/10a, CMC 4 ton/10aE ¥+ ¢l
Aol Al SR 23 Wokon foAde fiddth
(Table 5). ©]& S14Fe] ZAIEY FHeke EoREj9} =3
Zrll & 2|7t gAY vISsitiaL o 7|Ee] A Ao} f
ARIATE (Jo et al, 1996). 55 7|, 533 5 AuleEz}
o] FEghegate] AA o] Basihal AztE

LAl 2
B d7es AT Faske frleEd e A

28 ZAHFAME : PJ00860501) SAH] x| Log e
A= ol A=Yt}
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