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Research of Chemical Properties of Soil and
Growth Characteristics of Panax ginseng under Organic and
Conventional Cultivation Systems in Korea

Lim, Jin-Soo

The objective of the present study was to perform a comparative analysis of the
chemical properties of the cultivation site soil and growth characteristics of
organically and conventionally cultivated ginseng (Panax ginseng C. A. Meyer).
Organically and conventionally cultivated ginseng samples (4-, 5-, and 6-year-old)
were collected from 52 fields at 14 locations throughout Korea. The samples were
collected over three years from 2013 to 2015, with the collection period between
October and November of each year. In order to increase the yield of organically
cultivated ginseng, the amount of nutrients was increased to match that of the
conventional cultivation system, which highlights the need for proper management
in accordance with the standards for chemical properties of soil. Growth duration
of organic ginseng was =60 days shorter than that of conventional ginseng and its
average yield per lha was 60% than that of conventional ginseng. Root weight of
organically cultivated ginseng was approximately 54% that of conventionally
cultivated ginseng. Rhizome diameter and body shape index of organically cultivated
ginseng were lower than those of conventionally cultivated ginseng, indicating that
organically cultivated ginseng was thinner and longer than conventionally cultivated
ginseng. Root length was greater in 5-year-old conventionally cultivated ginseng
with a low percentage of paddy-upland rotation fields. The number of rootlets was
lower in 5- and 6-year-old organically cultivated ginseng with a high percentage of
direct seeding cultivation. Dry weight was distinctly lower in 5- and 6-year-old
organically cultivated ginseng with early defoliation than that of conventionally
cultivated ginseng. Incidences of notched belly and root rot tended to be higher in
conventional cultivation, with the incidence of notched belly being distinctly higher
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in 4- and 6-year-old roots and root rot being more prevalent in 5- and 6-year-old
roots. Red discoloration and eelworm damage, which are highly affected by soil
moisture, were most common in the organically cultivated 4-year-old roots. Organi-
cally cultivated ginseng showed early defoliation than conventionally cultivated
ginseng, as a result, its yield and weight were low, while the incidence of physiol-
ogical disorders was low. In order to increase the yield of organically cultivated
ginseng, studies on cultivation technology that can overcome early defoliation, as
well as soil moisture management that can minimize physiological disorders, are
required.

Key words : conventional ginseng, ginseng characteristic, organic ginseng, soil
chemical properties
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A2 thdA 1 FA A2 A4 D FEY AF FEo] F1(Seo et al., 2008) THH W

| szt AA B Eo] AL EVFs dtth= 140l Bol FE ueFE W
UTHKang et al., 2003). 52| 3}ehgef dx= s A A A FoF
o] It} ARg-o] B3}t Hof gk QIS FE 7S k] &7} o] Fo13(Sung et al.,
20040 = ETstal ells WAlE fleke] vid sofs ARS-Skal Qlol(Bae et al., 2005) <!
AAFAA bFEeke] dE= Jdl FEo ofEwol TAHIL ATK(Sung et al., 2004).
A ZFE o] gk AdEmAS] BRErt oA ARk AHAEE Q1A AET]El 9lo]
A e FA3 BEo] S FRAISHAL ATh(Jang et al., 2011). ©] 2 <Ql&f AAES
AMEL GE2E B 31850k AHE-S dAlste IS AEA S =98k 9o
o 1A QAo AR = el = 20079 17R0 A 20143 4970 E i S0} sl
SJtH(National Agricultural products Quality management Service, 2014).

FaA ] ikl 6@ & S 1973 3.5 t-ha'(Combination Association of Korea
ginseng cultivation, 1979)°] o} A 2122 Z7t, A=A W JiAd 9 7173 9] Zlo]
Astel] WE FETFE S7Hek sehsef ALSF S 5 AvlrIse] WHElE 40id0] A
2013 d0lE 6.7 t-ha' &2 28] 7}7to] F=#Fo] Eoykth(Rural Development Administration,
2013). F-71AH Q1ate]l &9 =S 2009 1.2 t-ha'(Lim, 2011)°] o £-7] Aul 7] <2
W32 2013\ d0= 3.3 t-ha'(Park et al., 2013)2.& 28] o]A Holwth 51d Alolo) 7] A)
v QIAke] &9 grgfo] 2uf o] FobRAIRE TLHi = waAju) Qlake] ArkaFEoln 40
A A FFolt) /A S AEFTY AT 8 Aelrt Ik AEFSF
7} e Fu A= o)A uj R 3Fo] BT Won and Jo, 1999; Lee et al., 2005b; Li et
al,, 2010). 7AAIZFTE SHAAT HEFo] o8] Aozt YmH(Mok, 1986) & EFHT
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Egriol B2 = 2AAA AR ZFo] ETHLee et al, 2004). =3 52 AFH7F
SANMA AEDFE FAA2gol oA el HIth7h X|&Eo](Lee et al., 2004) =°}
AA Aot

D RESIEE

rh

EYTE FEE(Park et al, 1982), T4& 57HCheon et al., 1991; Lee,

o
2007b), £ U 2% ‘s (Park, 1991) ol &3t o=
o

B =7l 9 3. 13 o 9o
Z7)%=8kJo et al,, 1986)9t Lo A= 2rIdde T

A A H thPark, 1980; Mok, 1986;
Mok et al., 1994). o]X 8 Z7|GHL EYFEY F 2 1 530 Yoz A E
A F7tEH 27199l ¢ % 27t dASA YER(Park et al., 1987; Lee et al.,
1988; Lee et al., 2004) +3F 7+Ao] 1ol At o] #A3 A4 AFEAL B3 ATE=
718 FFE(Lee et al, 2007), TFE&3 EdFE(Lee et al, 2008)3 AR =H|ZHE
(Sung et al, 2014) ¢ A7} Atk FHFH YSFEAL #F dFE FEo 25(Lee,
1988), & (Cheon et al., 1991)3} 317} H3K(Lee et al., 2006) 52 A7} Atk 7144wl
Q4o AT FES Ao 2 B4 AS(Choi et al, 2011)3 2dZ9] A8 F S5
(Lee et al., 2012b), =3} o] W& S5 +FS vl (Lee et al, 2011a)3tA T 712k
AP AL vlas frlet daAule] Ekstetd 2 A=Al = H]a(Mo et al, 2015)
ATFRE S o) Q142 UAAFOZN kAol FaAEI o AGS F/AE
£ &HEs Aldlel f71A Q1ake] Ak} aHlE Eolval AT, f71Au dike] E
goll gk A7+ BA Foh B A= F71A QA A QY] Egsted 9
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AFH BEFE d2olA A= F pH, EC, 1718, A= A4k A A4, X|8Hg ol
= 2AHFHE o] &3k, %EOL*J 32 Lancaster'] & &

AstAch F v 9 F A4 FFS ON £417](Vario Max CN, Elementar Analysene-
systeme, Germany)S ©| &3l =3y om B F71&E gFe =43 F &4 FHS
o]-gato] FAbA|Ee ofa AL TE A ol TS 1 N NH0Ac (pH 7.0)2.2
HES ¢ 1 o97YE ICP (Integra XL DUAL, GBC Scientific Equipment, USA)E ©]-8-3}%

Q4kel Slo] WoARAY E7]7F TAFE Bl Eo] AA| F42] 40% ©)7d He= A7E 943
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T, BYASH, AF5e F0] 2FolEtE Hole AL FANAR 3t _%Aks}%lt}. %
gA&sl= 201433 20159 2@ B FASE A S E8suTh

Fr71A ek A E Q4ke] ASEA, Aeds 2 EYEEstA vHlue 485 o] &3}
o BAEch BE 2248 SASZ 2 T(SAS 9.3, SAS Institute Inc., Cary, NC, USA)< ©]
833t
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fr71Am o] B pHE 5.2~5.9%1 Wk #AYAu] EYS] pHE 53~6.124 6dZNA &
HY A uf 2| ol A = THTable 1). 4, SAZoNA = F71 Al B3 A Au] EF 7holl F-2
4 e Aol7t fldler A EoFsistyd e 24 FX(pH 5~6)5 BT F71A
vl Eofo] A7AEEE 0.7~1.1 dS-m'or APA ) Ee] AV|HEEE 0.5~1.4 dS-
m' Atk 4, sATo A= BAA L} Fo1AE el 25 HA EFsstg 71FA] 0.5 dS-m’!
273 0.8~1.4 dS-m ' Atk FYA = 1AM ET 02~03 dS-m™T AE O & 4
< B Mo 5(2015)9] Axe} At edToME F71AEZE B Rg o =o}
2 ZAAE e AN ES frlEdEe £ EHS @AV deT
(Park et al., 1982) ESF715E &HS 13.1~19.7 g-kg' 24 AA EF 71FX2] 10~20 g-
kg' W el AdRom friAuie} AP EF F 2ol AATH

AME AaEs F71A8 B0l 36.3~77.1 mg-kg'ol o BPA] EFLS 33.7~101.1
mg-kg' 2 FAAIF hA 2 Ao o FfHR] Aol oYUt THEA QIAk
223.8~352.7 mg-kg' 0.2 AA EFESHA 7] 100~150 mg-ke' S HE HAHEHE BA
At 71 eF A AE) 7 o= AT Mo 5(2015)2 F71A W) E74o Hlste] 73y

o2

R

Ae ZAFo A Aire A e 7Hgd 14k o] =Tk SRR B AT A= 1A
v o} FegAu] gF Aibe) A o H8gR14te] e Aol 7t §lith

21843 9715 K, Mg 2 f71 el of s Ae) 1k 2ol7) fidlom 2 EoksistA
7122 Woll AT Na FHFL 5, 6 dZolA F71Au7F Bt o & &3
< BAAT 7)Ao A 25 A EYFsiety 71EA ol AT & Na
Fe G, AWF 5o AEAAE FLE 7 A 2= (Hyun et al., 2009) H37|EXE
2 F= 2 A dart Aok F7IAY Ca FHFE 4, 5ATANA HAAIEXNE FolA
o HPA R =L FFS BATh Jin 5(2009)0 25HAE K ol vlste] Ca Fagol
EE5E ASo] ottt stk a8y B Ao Ca T =& 1AM &
YA ETE A Fo] A xRt T2 AAE BA=d ol frlAulelA Ca o] 247
A HT £9k7] wliEol7|® AR Esls g Rt 27|dqddl o8 A&7t #e
oz Wyl Ago] Az oz WAt MWk oE X34 7] g FPAujR
ok 1A el A =9k=Hl Hyun 5(2009)0 o3 Bag 2 o] &2 2|83 A7) Figel
A BF, ANS 5o AR @450l Bol HAT 5 Ak ofA frAl A A
Zalle BN ET BA AR, XFG A7) F=F ol ¥ Eopxittd YIS E f+

1 bsAol .

I~

mﬂ:
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Table 1. Soil chemical characteristics of organic and conventional cultivation

pH EC | SOM | NO* |Av. P,0s| K' \Mg2+ |Ca2+
Year-old Culture
(1:5) |dS-mM)|(g-kg"| --(mg-kg!)-—- |- (Ex. Cations cmol”-kg™) -----
Organic | 5 g wi) | o | gy 770 m 3000 ™ | 0a™ [ 19™ | 014 | 64"
farming
4
Conventional | 5 . 1.4 150 | 101.1 | 3342 | 04 1.6 014 | 5.1
farming
Organic 56° 1 08™ 197497 ™ (3527 | 04™ | 17™| 013 | 54
farming
5
Conventional | 5 5 1.0 160 | 700 | 2238 | 04 1.4 010 | 42
farming
Organic | g 5w | 07" | 146 ™ 363 ™| 2888 ™ | 04 ™ | 15™ | 014" |45™
farming
6
Conventional | 05 | 131 | 337 | 2473 | 04 12 009 | 4.1
farming
Standard for 50~6.0| 0.5= | 10~20 | 50= | 100~150 |0.3~0.7 | 1.0~2.0|0.05~0.15|3.5~5.0
upland soil

Dns, *, **: Not significant, significant at the 5% and 1% level, respectively.

o 71 i A BEE AL Mo 5(2015)9] 2013 A¥HT}E EC,
3 B A, 7HEA QI 2 XS AT o]l HAA] EgFse g 7
=AY wolxletl ol frlAMdAE A Aol viszetAl FE Fa el Eof
IS YepdTh $FE Eo|7] Qe AP R FFo] Hashy v gt

3T [¢)
FLEFFE ALRNE 2T 5 Jon AT B F2e] B AP

¢
d
Jo

r

2. 71t DA A4 240 e 54 8 HAEHA - Qb vlE

1A 282 62 RE Hedol AXEo 119l =F wed HTh Yo U ® =
o] vl 50%2 7HE w3 B 497]E 84 Z:% l‘;’iE}(Flg D). JJrEMHH g
9dRE GYgol AFE o Aelrt gl 119704 Gjol HAuth 119l 94 # 239
Hl &S %2 7P Bgon He dV1E 108 SEoE B9 Ao fU1AM 2R

o 60 ol ME7]7ko]l AUTh Park 5(2014)% F71AM] Q1S AHA W QiR =

79 del FRsna stk it 27199 dJlemE 25 (Park, 1980; Mok,
1986; Mok et al., 1994), 33=(Jo et al., 1986; Park et al., 1987; Cheon et al., 1991; Park, 1991),
Ed4E(Nam et al.,, 1980; Mok et al., 1981; Park et al., 1982; Park, 1991), 475X (Mok et
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al., 1994), A 213l (Hyun et al., 2009), Wall(Park et al., 1982; Kim et al., 1990; Lee et al.,
2004; Lee, 2007a; Lee et al., 2010) 5°] Ao F=HUAJL o] 821=2] FEIH&QI F7Fol| o
3l o8 Z7HKim et al., 1990; Cheon et al., 1991; Lee, 2007a)2 FTAc} f-71A8¢] 7
5 ol B =Y Fshsof thal rlAEA A} M3 Hardol} & gl Fxof kel 3]
7194 59 ABAAANE T2 ARESt=d steheekRng g a9t e 4
(Lee et al.,, 2005a; Lim et al., 2014). 712w <} S n] £Ao] G 83X} 2 A u) 2]
H|&-& Table 29+ 20t FAEA 9 H| &L 4, 6dToME F71AME © & H&S
HY o sddoA e AaA oA o &2 8-S YeERth AaAju) = 43d 2ol A 3
At o = B HYon 5 edZolAE f71AMIYE O L W8S BT

. S /
. / /

T 60
z / / ——Organic
$ 50 / / farming
3
g
& 40
/ / = Conventional
30 farming

20 /
10

Month

Fig. 1. Cumulative ratio of early defoliation in aerial parts of organic and conventional
ginseng.

Table 2. Ratio of direct seeding and paddy-conversion in organic and conventional cultiva-

tion field
Paddy-conversion | Direct seeding
Year-old Culture
(%0)
4 Organic farming 25.0 35.0
Conventional farming 40.0 45.0
s Organic farming 27.2 38.9
Conventional farming 222 333
6 Organic farming 5.0 40.0
Conventional farming 7.1 0.0
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3. 71N Bl B A4ke] #F 54 vl

F71AH Q1ake] 1 had B S 3,875 kg (Fig. 2)2-F 3,300 kgol&H= Park 5(2013)
o Azttt 22 = k—r:ﬂ Park 5(2013)2 F-&oF Au TAE TIAH7] wEo|th &
VHHH ANSS F&5For 3 o] A F UFol 7HedtRE frIA dF s7=
7R A Eo] Eob o] o Wolzl Zlo® AdHET #e 279 |
2k

A= EE& 4ATe 3421 kg, 5T 3,778 kg, 6%3%8 4,425 kg4 TS HPO
o A3 Qe 1haT FHFS ATEE B 433 4,940 kgollom 5L 7,102 kg,
W2 7,775 kgol Ak BIEE YepE F71Aw 4d2e] 32 338 779 69%, 59
T2 53%, 6T 57% TS BAon A FE glo] RIS B Fe A
9] 60% TEolUTE 1A 1At A AYA | RT; FFo] H2 &% 27194l o3k
=9 vHO7F A7) WlEoZ2 BATKLee et al., 2004; Lee et al., 2012b; Kim et al., 2014).
Cheon 5(2004)2> A3 AE7|3ko] dojof #&Fo] Wil 3t 2™ Park 5(2014)% 771
Al 14k AFA] ARG 2799 Aol FEsty FEFo]l Atha skt

=)

9,000

8,000

7,000

6,000

—_ m Organic
5,“ 5,000 farming
2
.g 4,000
3,000 - M Conventional
farming

2,000

1,000 -

5

Year-old

Fig. 2. Yield characteristics of ginseng roots produced by organic and conventional cultiva-
tion. The vertical bars represent standard error.
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S B A4kl 67%, 5AEE 44%, 6 AL 50% FEoIUeH AAZF R {7 A

T Au] QA4te] 54% FFO)ATHTable 3). FIEFTS 2719l &) TAastA =+

1

>
[e)
o Z3o] FElo] AW 4, 5, 6dZNA FHAE Zth Lim (2011)& &50] F5=E &
T Aty sRon 5279 Hdis AF3 7] FE8tH(Song et al., 2011)L 3o 10
ojde] 2719y H A2 sFA0] S AR S 4, 6 dZoA = FrIAE R

AL L2 AFoIN oy sdZA = B AR Aol sk AT AT

o}
= F71A Q1ate] 2.6~3.07M= TP A ) Q1] 3.1~3.670 EHTh H At

TS T A o AR o R o] B2 B &S A| oA BTH(Lee et al., 2004).
FAEEA 9] Hgo] B AP s dZol M= 2] Fot Lee 5(2004)8] A}t 23k
Ak FAEEA o] Hgo] e FIA ] 4, 6T E BFA |t ZAL 2}olst Yo
02 d3s B

Table 3. Growth characteristics of ginseng roots produced by organic and conventional

cultivation
Root wt, | Main root | Main root | o No. of | Coefficient |  Dry
diameter length lateral of body weight
per plant length
Year-old Culture (D) @) root from D/L | content
- (g)-- (mm) -~ (ea) - - (%) -
grgm?inr:; 173" | 16.0™ 64.5 ™ | 2097 ™| 26" 0.26" 262 ™
4
C"?;:Sit:;nal 25.7 18.8 678 277 | 3.1 0.30 27.1
grr%::innlg 19.77 16.4™ 66.6 ™ | 22217 | 3.0 027" 253"
5
CO?aVrf:it:;nal 447 226 66.2 2412 3.5 0.35 28.1
(f?arr%na?r:g 282" 1967 | 661 ™ | 2455"™ 297 0317 254"
6
COF;’;:;‘;MI 56.6 25.7 674 2605 | 3.6 0.39 283

Vs, *, **%: Not significant, significant at the 5% and 1% level, respectively.

2 Al = ZA W= Z4ke] FEjrt Bol x| Ze] WA o] o] A A u Bt A Th(Lee et al.,
2005; Li et al., 2010). 21ZAn)e] v Lo] =& F7|Au] 5, 6 dZAN= X257 2] Lee
5(2005)3 Li 5(2010)2] Ao} ZhATr 413 Fol A= o] 2 Afuf 2] H]&o] =& F7]Afu|
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ANA A7t Aol e AHE BATh ol-FH 27199 @ 1A A 243 A
ZFolA & AAE Bl AL f71AN] 1ate]l 2rdgel o8] AAA QL Aol A s}
Hol Yehd 272 AdhE =0 Lim(2011) &F°] R&55 245 Athal 3R oW Lee
520053 Li 5(2010)8] Ao M ZFo| Z&5E AT ddo] A e
AGATE 5247 vl 39 HlEE A2 0.5 olstd of 74 L 4] FHo] &
THChung and Shin, 2006). 71412} AP A+ 0.26~031= #HF 2] 0.3~0.39KT} Zo} £
71E0e] 7beal 1 EAS Btk
5, 6] 1A 8] QI FAA I RT AEFo] Hof vgstE § AE FHo] ¥
ASS & AEd, Lee 5(2004)2 MY vt AES
Cheon 5(2004)%= A5 AE7|7to] A=
© ol Bt 33T Song 5(201HE 2
3—1'

ta gozH 2/19qgel o8l ABFol
5. 7140 2 DA skel e A 54 vl

T2 T AU AZEA7F HA A& A El(Ginseng & Medicinal Plants Research
Institute, 2008)% 4'd3 6\ dZoll A& AP ET {728 A4tellA O ZJAA T 5d2
A= AFol7t UK Table 4). T EFTio] BAY T FEIAT o3 <9 H
7t S48 doid A T F7IA Aol A F&Eo] B AL 279Y
of o) <] Hiti7}F A7) WEoZ 1Bl M3 4d Tol = Fr A u e B8
Al A4 IF ZFol 7k GIAANE 5, 6 d Tl A= 1A 14t g &o] Wttt B
YA 7N BAF 2 vEs SE25Y fUlE TR Bol T HETH(Park, 1982).
F71A A= §7189 FF2 AR THLim et al, 2014) TBFA A= FE 59
F71E Fa%o] BokKim, 2011) Y SH &o] Folzl 3ttt A2 X3 A719] Ca,
Na, Mg2] 938 @o] wom(Hyun et al., 2007), EXFE gHefo] H&4E Wol dE =
H|(Park et al., 2006; Lee et al., 2009) X|3 A 712] ko] E=UW {7 AH] 43 ol A Bk
o AE52 3489 T EYTEe S ©o] w=rhHolland et al.,, 2013). EFo] 1
stAY Be] AHoAE A5 BEVE HojAy EgsEel Hlud A4 FAHE 2
oM e A5 E7F =L28(Kim, 2013) F71A8) 4 d 2ol A A5 Aol E3uth AW
I AFL 5, 6 dTol A frlAlet deAE) IF Zpolrt fAATh EFFEo] B ol
2 AR A5 e 4d2ol ] 1A 7F B 6] 2ot Bkow

&
A B f7IAM s B ek vszshAl TSl =3
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Table 4. Physiological disorder characteristics of ginseng roots produced by organic and
conventional cultivation

Cracking Root rot Rusty root Root knot
Year-old Culture nematode
(%)

Organic farming 1677 13.8 ™ 28.7 15.2°

! Conventional farming 353 18.5 10.8 3.1
Organic farming 172 ™ 54" 248 ™ 56 "™

: Conventional farming 22.8 17.2 26.7 42
Organic farming 19.0” 114" 184 ™ 8.3 ™

° Conventional farming 43.8 23.5 253 14.7

Dns, *, **: Not significant, significant at the 5% and 1% level, respectively.

AEFTL 2719l 23l SLolA AT Efio] wom ZolxtiLee et al., 2004).
=]

5
42 29 3o 271G e 28o] AWsA Ytk 3l

Mok 5(1981)E Eof5Ho] 2 ]
=0 27iggo]l TAE [N 4d2o] FAuier AES Zol7) gl A (Table 1)
71400 432 TAANA EFRo] WkSS UERAL o2 3] ENSFE] 9FdFS ¢

o] k= A

AgAsls EAAAEY Ao 93] FEFH o= g@o] YERdTHHyun et al, 2009). 5,

A2 S S BYA, F71A 43 2ol A Ay AE9sirt Bk

QAR FrA el A Ae)dsl7 A A= 2 HL frlAeAE 2 59
5

715 FEFE Ay JHAAAYE 7] fECE BHATHLim et al., 2014).

B d7e 1A e B A o] Edstey gl ate] AS5EAS val- 245
skl AT F71AE it BAE A AE AFH= A= 1470 A 28 £
oA 4, 5, 6 S IS E 2013\ 7 20159704 3o Z2A 10€7E 119704 270
4§t o] FolHT A FUIAM s S Eol7] Hsi A AuA e} vszskA &
FFo] wokAaL glof B r]E A ste AT dert e 7" F71AH
A ARG BF71730] 60 ol &2 SAL HASW | had B
T 60% FEolUT. T TN Aikol WA A4 54% H=A

9 AGAFE G2 Qakel BARIET B Fol f714H) Site] Fhsa 21

o
of

o Ao
fo o
ol

2

4
An ol b

rJ
o

N
o



446 g A5

2 AAA A sdZel A A A2
A ANA AJ A= BFAHEG
5371"‘03‘01 A Tr7]ZHHH 1] 5, e dTol A FElEA Bt sd B

o
(o))
rLoF
ry
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