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ABSTRACT : This study was carried out to investigate the difference of the content of soil chemical components and growth
characteristics in six years old ginseng affected by application of decomposing plant residues in paddy-converted field. The
results show that aerial parts of ginseng are no difference between press cake (PC) 200 kg/10a and control but subterranean
parts of ginseng PC 200 kg/10a, especially quantity related root fresh weight and tap root diameter, are statically about 1.6
times heavier and about 1.2 times thicker than the ginseng control. Furthermore, the survival rate of PC 200 kg/10a is
67.1% rise significantly compare with the control 50.7%. But compared with the PC 200 kg/10a and the PC 400 kg/10a,
ginseng root growth and survival rate of PC 400 kg/10a get worse and that increase physiological disorder occurrence rate
than PC 200 kg/10a. Even though there are no significant differences between the ginseng of decomposing plant residues
except press cake treatment and the ginseng of control in growth characteristics, it does tend to increase the survival rate
and decrease the physiological disorder occurrence rate in most fertilizer treatment except for RSC 2 ton/10a, RSC 4 ton/
10a and RH 4 kL/10a. Noted that EC is highly increased and exceeded 1.7 ds/m in RSC 2 ton/10a, RSC 4 ton/10a and RH
4kL/10a. It would be caused physiological disorder in many ways and affected ginseng growth characteristics, survival rate.

Key Words : Korean Ginseng, Paddy-Converted Field, Decomposing Plant Residues, Ginseng Physiological Disorder, Press Cake

M A Sguteke] o4k AuHEAS 20009 12,445hal ot 2009

9 19,702ha® o 169 S718kATE (MIFAFF, 2013). 22yt

A4t (Panax ginseng C. A. Meyery2 A& F5UFZ 2009 o]F Azl 3H& sk 2234 #52 AA2 &
(Araliaceae) &3l= ThdA FEAEZ 4~6d 582 Y JEE AEEE daAA 201290E 16,174hacll A Q14

gk fR|A ZRprlel] YAl ZHEol] H]sle] Eoke] o]s)ehA o] A=z Qlrt. olo) tigh A oR AXNYHE FESt
Qe 2 JFe o 2ol W=t (Jin er al, 2009). ©] 7] Qe =5 wo g ASE Bl oAS Auiske Azt
wjzel, AQake] s HA Ast 9 FESUE fEie W Jo et al, 1996)°] Hzt Sojubal Utk =oxe ¢lat
B olgteld AAe WA Havt A=l (Lee er al,  HEHSHAT] 715 @] XA 2= HE 4~537
2004), 18R Al Aee F714 B2 A8 AEg A sl glo]l AME 5 AL W ofgt (Lee er al, 2004)

Hoz EYFAES QS gunE WA 9l Gl o) A4t ARS8 AAER] Cylindrocarpon.
(Woo et al., 2004). destructans 52 BT} 74A35IaL QIAMES-S A5 B4
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elat =Xl Al A=y

o] sAEo] oA I S o Q7] wiizelth (Cho
et al., 1995; Kang et al, 2007; Lee et al., 2007; Rahman
et al., 2005). E3h, A =AulE Ao DA} v st
o] R, ke ElE 9 Al kX E Zolzt §l
o7 HIET Qo] =HFh olite] AujuEe sold
Aot} (Lee et al., 1995, 2004). 3FA| T =A3uE Eoke
WEGT g 2k gt vigR Akske) sl A7t jEE
Hog dojuy= ¥ (Yoo e al, 1999; Fagan ef al,
2006) fF71&E FAEETF =9 < *‘°1 3} Blol got
;ﬁlﬁ _o—,] Agg]%]—gﬂg 13:_}/\ }\] -‘Jr 110 u4q£ca _)':
At (Park ef al., 1982, 1994). *M%}OHE A VS T 5
Ay 9 Akst 2B A Tl Qe AE g Q1R AR
T Jov=Z (Lee ef al, 2008) 71 AT} oYX+
Al 71485 Algel Fol7F a8t (Hyun ef al,
2009). 13k =AE A A Al F7IEHIER MR
L84 vsY SEEME AlEsH HW ES W
ECSt 77187/ 55 W2 Al Wl S7HA A2 A
M= GA AegslE BAAZ F 7] wFeltt (Jang er
al., 2013; Jin et al., 2009). WA, Ae)gslol FHoksk Qi
=ARe] 739 2ol st A 71 HlE A9 B AA A
H|gol| g A7t dQosht AFsh APoR thyite] A+
7h A G RAE] Al f71E HE AL e QIAte] &
2EAol] A3 AF (Lee er al., 2003)8F 29 w2 B9k o]
314 AE (Lee et al, 1995; Ko et al., 1996)2 3Hg = o]
ATH

B A7e ik =2 g A el Al AgAsiE e

= A2l 24

1. sSVI2 A2l
2 AFE 20060371 BE Apfsid =& o Ak
T SHAASZAE QISR AIEEAlA 2008
WHE Faiiith. A A ES B4 sedo] dsst
o Fetaekant 59 39 BEEnt (Table 1). FHzeks
R 79 15900 slod Aol 4,488 kg/10a0] AT 2
I ZHE= 7€ 2095E 102 30871A] 10d 7HHo= 7}
7} 103] *‘Alékﬂ FhaEAE FSAIZT Al e
254 F718S 20083 119 59004 102 Alojol] T 3
HEo = xqaom; X8 7 \He 54x1.8m=Z 3FATH
(Table 2). MWL FAFE FiL HEFHH (1 ton/
10a, 2ton/10a, 4ton/10a), %A (1kL/10a, 2kL/10a, 4KkL/
10a), 4715 (1kL/10a, 2KL/10a, 4kL/10a), -2} (100 kg/10a,
200 kg/10a, 400 kg/10ayS st 194 AHEE B
20091 39 179004 309 Alelell & 1A 20em & sl
1500 774 o]2l8nt. a7 39 23Ul 4 119 A
olo] AX|3}AL polyethylene 452 x4 (F3+S1)e 4
4 13004 49 249 Atelol] AR|EIGATE. o] % WalE WA,
H2AA B 71EREE A GAP EEAiAIRA ol F3l3ict.

Table 1. Chemical properties of before and after the management of preplant paddy-converted soils.

: Ex. cation
Soil* pH EC OM /g"(a)'"
25 K Ca Mg
(1:5) ds/m g- kg mg.kg! - cmol, - kgl ———————————-

Before soil 54+017  030+0.13 14 4+ 1.32 74 +3.14 016+0.03  2.8+0.24 1.0+ 0.13
management

After soil 55+020  0.35+0.18 14 +1.08 82 +2.45 0144002  26+0.18 1.0+ 0.12
management

*Soil; Saprolio. "Mean and standard error are presented (n = 3).

Table 2. Chemical properties of decomposing plant residues used for the study.

T-N P,O5 K,O CaO MgO Water content

Compost = —mMmMM ™ -
RSC 1.13 0.58 2.04 1.99 0.69 68
RH 0.24 0.06 0.51 0.12 0.04 -
RHC 0.47 0.15 1.44 0.23 0.07 -
PC 3.89 2.21 1.35 0.89 1.01 11

*RSC; Rice Straw Compost, RH; Rice Husks, RHC; Rice Husks-Charcoal, PC; Press Cake.
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2. EUSISIM PA 9 MITAL

ENEE AgEE 9F 10em Zole] B oAl 3lolA]
AR AFHT & FF EFLILE EHE ERAEE A
204 Ax & BaE EY AEE o8t EYseRiAy
(NIAST, 2000) o w2} pH, EC, §71%, 2284, SaElat
g e Fol xS MR At pHel ECe 22k
=9, T 3 FEA TS CNEAY7] (Vario Max CN,
Elementar Anal-ysenesysteme, Germany)E ©]&3lo] =435}
Rom EGA7IE T S4E T g FS o835k
AAFSIATE. Fad kRS Lancasterd 0.2 24351901,
2|84 ol 23S IN NH,OAc (pH 7.0022 =3
& 3 of7}NS ICP (Integra XL DUAL, GBC Scientific
Equipment, Australia)Z ©]-83}] Z93I3ith. ate] A5
2 gl 2ol AEE Aedel 52 A s AFEA
A7 Fate] g 7 G 20001 2ALSEI

24
= 50CoA 487 7H5<t 24 3]

ethanol 50 S Y37
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tlo
i
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25 mbS 7ksto]
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R

=7 - EHER - 0ldT - AIE
(Wy=17)
7 100
w: A& FA (g),
Wy eSS 55 § AN Z2aa 8719 T (g)
4, SAEM
AEY 718 AlE 5o mE =dghite] E4siehy,

Qlake] A gl Ag]rdsfl a
Range Test (DMRT)E 4181301, SAS v9.2& ©]&sto
T 33Tt

h=d}
=

1. MIEM U Mozl Wl

254 f71E A 2 Al OE Qe A
s AL Table 3~6 2 Fig. 13+ 7T} Rice Straw
Compost (RSC) A2 13ke] ASEALL F71& Al
giglol FA el vlwate] foA e Aol
AL 23| 1ton/10a A E]T2] QAAtelM = FAjg]tel ¥
a o] FS Aot AEE-S RSC 1ton/10a%4
66.1%2 =9EoL} Alg-2Fo] Z7}a=E YrobA 4t on/10a04
T 454%= FAET QAHT e AEES BT Qe
Ao} A Ae)s] SAE B RSC 4 ton/10a%]2] Al
ol ZHzh 25.1%%}F 27.8%= FAE T BlE] EolA] £
| 2A sk 202 Uit 5 RSCHE T 14t

=

o

Table 3. Characteristics of 6 years ginseng growth and survival rate by application of rice straw compost.

Leaf Stem Root
Compost length width length diameter length diameter  fresh weight  survival rate
(cm) (cm) (cm) (mm) (cm) (mm) (g (%)
Control 15.5+2.4° 58+1.0° 53.0+38.0° 7.8+22% 243+34% 223+3.6° 39.0+16.2% 50.7
RSC1 ton/10a  15.2 + 2.7° 54+1.0° 5471797 7.1 +1.2° 231445 21.5+34% 3534122 66.1
RSC2 ton/10a  15.5 + 3.17 56+0.9° 496+11.1° 74419 251444 222444 414+164° 50.7
RSC4 ton/10a  15.4 + 3.2° 56 £1.0° 493+93" 84+22° 26.3+3.8° 222+32% 38.6+164° 45.4
*Mean with same letters are not significantly different in DMRT (p < 0.05).
Table 4. Characteristics of 6 years ginseng growth and survival rate by application of rice husks.
Leaf Stem Root
Compost length width length diameter length diameter  fresh weight  survival rate
(cm) (cm) (cm) (mm) (cm) (mm) ©® (%)
Control 15.5+2.4° 58+1.0° 53.0+£8.0° 7.8+2.2° 243 +3.4% 223£3.6% 39.0%162% 50.7
RHT kL/10a  14.8+3.0° 54+1.0° 492+101% 73+13® 234+3.0° 21.0+3.1*° 327+151*°  69.8
RH2 kL/10a 133 +3.6® 49+13" 43.6+142° 67+21° 233+23" 204+3.1° 343:11.0° 650
RH4 kL/10a  15.9 + 3.2* 5.5+0.8° 53.6 142 7.8%1.6% 242 +3.6° 228+4.1* 404+17.3° 63.4

*Mean with same letters are not significantly different in DMRT (p < 0.05).
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Table 5. Characteristics of 6 years ginseng growth and survival rate by application of rice husks-charcoal.

Leaf Stem Root
Compost length width length diameter length diameter  fresh weight  survival rate
(cm) (cm) (cm) (mm) (cm) (mm) t] (%)
Control 15.5+2.4° 58+1.0° 53.0+80° 7.8+22% 243+34% 223+36° 39.0+162% 50.7

RHCTkL/10a 13.7+25* 52+0.8° 438+105° 75+12® 268+3.7% 261+47° 50.7+10.32 65.6
RHC2kL/10a 15.6+3.4* 54+11% 540+13.7* 80+1.17 226+3.1° 219429 36.5+10.7° 65.6
RHC4 kL/10a 13.9+4.5* 49+15° 449+153"> 70+18> 266+3.6% 225+35° 40.1+13.6 43.9

*Mean with same letters are not significantly different in DMRT (p < 0.05).

Table 6. Characteristics of 6 years ginseng growth and survival rate by application of press cake.

Leaf Stem Root
Compost length width length diameter length diameter  fresh weight  survival rate
(cm) (cm) (cm) (mm) (cm) (mm) (© (%)
Control 155+24% 58+1.0%° 53.0+80° 7.8+22* 243+34> 223+3.6"° 39.0+16.2% 50.7
PC100 kg/toa  14.1+3.1° 54 +1.2% 452+13.2° 72417 286+4.6* 222+41" 41.9+9.0" 61.2

PC200 kg/10a  145+2.3" 53+0.7° 529+80° 74+15 265+4.0" 265+54 633+17.8 67.1
PC400 kg/t0a 16.6 +2.5°  59+1.0° 586+77° 74+13 240+3.7° 23.7+32% 490+183% 60.2

*Mean with same letters are not significantly different in DMRT (p < 0.05).

Fig. 1. Physiological disorder occurrence rate of ginseng aerial and subterranean part affected
by application of decomposing plant residues in paddy-converted field.

A wEo] =1 AEgo] Lre flole g}l xa TR} Rice Husks (RH) 2|7 oM ASGEAHAS A&
A Aoz E7stal HE] & BEY U 9FF=7F =71 Foll gAgle] FoAd JE AelE BAT F [, ©X
meletal ST (Table 7). 2KL/10a #12] AlfRh Q4] AR Ay go] Bt AE
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Table 7. The Chemical properties of paddy-converted field by application of decomposing plant residues.

Avail Exch. cation
Year Treatment plot pH EC p O. NO; OM
25 K Ca Mg Na
(1:5 dSm? mgekg' ~— ————————- cmol, - kg t-—————--—- mg- kg g-kg!
Control 5.6 0.44 86 0.17 2.76 1.01 0.24 65 15.9
RSC1 ton/10a 5.8 0.81 92 0.28 2.94 1.14 0.18 57 17.9
RSC2 ton/10a 6.1 0.76 97 0.46 3.22 1.23 0.22 66 18.3
RSC4 ton/10a 6.3 0.88 116 0.66 3.21 1.28 0.27 43 21.7
RH1 kL/10a 5.6 0.44 86 0.17 2.72 1.06 0.19 66 17.9
2008 RH2 kL/10a 5.6 0.52 81 0.19 2.57 0.95 0.25 40 20.0
RH4 kL/10a 5.7 0.45 86 0.23 2.69 1.02 0.18 60 18.3
RHC1 kL/10a 5.7 0.56 85 0.27 2.64 1.03 0.20 44 13.1
RHC2 kL/10a 5.7 0.50 91 0.23 2.70 1.06 0.20 50 14.5
RHC4 kL/10a 5.8 0.51 87 0.26 2.57 0.97 0.24 38 16.6
PC100 kg/10a 5.9 0.48 85 0.19 2.63 1.03 0.17 81 18.3
PC200 kg/10a 5.8 0.53 86 0.23 2.82 1.12 0.20 89 14.8
PC400 kg/10a 5.8 0.47 90 0.26 2.71 1.04 0.15 116 19.3
Avail. Exch. cation
Year Treatment plot pH EC NO; OM
P,0s K Ca Mg Na
(1:5 dS.m’ mg.kg' ————————- cmol, - kg l-———————- mg - kg' g kg’
Control 5.6 0.58 69 0.22 3.37 1.05 0.17 24 19.4
RSC1 ton/10a 5.4 1.11 69 0.32 3.24 1.15 0.31 42 20.3
RSC2 ton/10a 5.3 0.91 75 0.27 3.67 1.06 0.22 22 14.7
RSC4 ton/10a 4.6 1.72 140 0.33 2.81 0.96 0.27 123 15.5
RH1 kL/10a 5.0 0.97 85 0.24 2.94 1.03 0.22 27 24.5
2013 RH2 kL/10a 5.8 0.46 61 0.22 3.38 1.11 0.19 28 24.6
RH4 kL/10a 5.3 0.81 71 0.23 3.19 1.06 0.20 20 27.5
RHC1 kL/10a 5.2 0.90 52 0.19 2.99 1.01 0.24 35 254
RHC2 kL/10a 5.2 0.90 75 0.22 3.31 1.11 0.24 24 18.2
RHC4 kL/10a 4.8 1.70 91 0.26 3.08 1.21 0.36 88 23.6
PC100 kg/10a 5.2 0.62 55 0.18 3.55 1.06 0.19 23 11.6
PC200 kg/10a 4.8 0.80 100 0.20 2.48 0.74 0.15 35 15.3
PC400 kg/10a 4.9 1.35 90 0.25 3.25 1.00 0.24 57 15.7
2 1kL/10a7} 69.8%2 5 FWEHOoZ &9ko1} o] YA 7454l BEjgso] 200 kg/10a Al§ A4tET BiFelal A
o] TIIEFE 2 Tashe FAE EATh AEE &% 602%E RO (Fig 2). ol 20089 2] & EY
3 WAYE-2 RH 2 kL/10a145F A7 16%2 27 =9 W 9=%=% 7} 200 kg/10a3} 400 kg/10a0l4] 2 xfo]& Ho)
£ B Ag) E 2 zJolr} it RHCAIA = 2kL/10a A gkskort 20139l 2F 0.80 dS/m, 1.35dS/mE &7} A
A& Al 23 A 730l AU, 4kL/10a AE Aldl A4 ol wE} Aol zlel7t BAs] WiEeg ddEch
gl BRFEt §470) Atk AEELS 1kL/10a% AAY + 24 WY o]l FHo= WA Qi) A
2kL/10a & T} 65.6%% ¥ AEES HYou, 4kl/10a A 2RSS B ECSF P,0s0] Htishr] wiol] @Ayt
Aol F23] oA 43.9%0l Bttt A)a] LAy = 993l AL RHC 4kL/10a>RSC 4 ton/10a > Control
E T3 1kL/10a9t 2KL/10a0]A =A] ek9koyt 4 kL/10a%] ol en el NO;s~ o} A] Fe? 3o uhlst
M Aot AR 27} 24.5%, 24%= EUTh = 2 iy 359 49 RSC 4ton/10a>RHC 4kL/
Press Cake (PC) 200 kg/10a Al& Al A4E A& FA 10a > Control 0]t} (Fig. 1). AZX3SE 7L EGlA

g}k Zpol7t fllont, At 53], 5273 AT =
o4 e Aol Rk A-E 210] IUtske A &
Qg F AATH AEEE 67.1%2 FAHYF 50.7%HT}) =of
shel do] AA SISk AR, 400 kg/10a A1-8-<]

2
8

¢

o
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Ho] wAst=E 239 7§ RSC 4ton/l10a>RHC 4KkL/
10a>RSC 2ton/10a 0], FFE=7t Hrigh EgolA]
WA HHAke] A (Lee er al, 2007) RHC 2kL/
10a>RH 2kL/10a>RSC 4 ton/10a <=°]IT} (RDA 2009).
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Fig.

Table 8. Contents of crude saponins separated from ginseng
affected by application of decomposing plant residues in
paddy-converted field.

Compost Saponin

mg - kg™
Control 86.48 + 8.11°
RSC1 ton/10a 80.66 + 8.87°
RSC2 ton/10a 76.27 +9.80°
RSC4 ton/10a 79.72 £ 2.25°
RH1 kL/10a 78.94 £9.98°
RH2 kL/10a 87.14 £9.12°
RH4 kL/10a 91.02 + 4.72%
RHC1 kL/10a 87.43 +4.76"
RHC2 kL/10a 88.60 + 4.88°
RHC4 kL/10a 82.56 £ 6.76°
PC100 kg/10a 79.62 + 7.81°
PC200 kg/10a 80.85 £ 4.02%
PC400 kg/10a 84.89 + 9.89°

*Mean with same letters are not significantly different in DMRT
(p < 0.05). Values are mean + SD (n = 3).
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2008 Az AEAERTIE AE F ESY o)zt
A A3, EC 59 719 Fe Aol mE Al8Eel
7¥ghl wet F7ksllen F7HE2 RSC A7 theE 2
EAF7IE Aol vall o Zith (Table 7). ©l&= /«l*‘-L
H RSCY F713} Hlgo] Hu} =37] weoe=z dhdEn)
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2. Shape of ginseng by application of press cake in paddy-converted field. A; Control, B; PC 200 kg/10a, C;
PC 400 kg/10a.

He 20139 M AEARTIE AE T EY ogtet
S B, 20080 vl RE AETolH ECE ¥ T
719577 wokslet] ole ek} B9jE AELRTE
o] =XgHE Egox] = HAY] gl A= Hilth &
3] 20139 ECE HH, AEEo] BaL A4t Al A8
A2 s WAEo] =& RSC 4ton/10a8t RHC 4kL/10a A
ol BF 170 o] w& FAE B ZoZ Hol 4

A 27)0 B £z Aol At A
oz Wyo] v FUE e SF9 2 ol et B

o] sfepgdo] WstE o] latel S FIAE = At

= AL ou]Et}

AEH71E Aol we i 2AREd SRR wAET
7} 8648 mg- g2 RE AuAR1E AT kel A2
dghgst vaste] frold e Alels wAE 4 sl
o <itel ZALET SRR BEF AJEIh = L o] 2
Zl7F YA BIszsithaL & 7129 A7 A (Lee er dl,

2009)2F frAFstiom, ik =Al Al AeAfilEs A
sldx A ALY ekl 2 S 7|XK] e A
o2 AZMET} (Table 8).

2| 2

H Al E= FEAZAHNN FHs= F7|EFHE =
2143 ZANZAM S PI00860501) A7H] X102 Sa%

AHE olo] A=Y
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