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Change of Soil Chemical Properties according to Cultivation Area
and Cultural Year for Platycodon grandiflorum

Cheol Ho Lee, Shin Woo Lee and Hyub Lee'

Department of Agronomy & Medicinal Plant Resources, College of Life Science & Natural Resources,
Jinju National University, Jinju 660- 758, Korea.

ABSTRACT : The study result survey platycodon cultivation regions of Jinju(2), Sacheon(4), Hapcheon(3), Haman(3), and
Sancheong(3) of Gyongnam regarding chemical properties of soil, inorganic nitrogen phosphorus by type of composition is
as follows: pH and EC value were highest where platycodon cultivated for under 3 years in soils. Content of O.M equal to or
less than 25 mg kg ™', the average value for platycodon cultivation in korea. Content of exchangeable calcium in soils were 12,
14 cmol'kg ! in Hapcheon and Haman regions where platycodon was cultivated for two years which is 2~3 time higher level
compared with the average upland soil of korea. Water solution boron confirmed approximated level of 3.0 mg kg™ in all
survey regions, and the finding is about five times higher than average upland soil of korea which is 0.5 mg kg'. In the case
of nitrogen, a significant difference was found depending on cultivation regions and continuous culture. Content of nitrogen
in soils were difference according to cultivation area and continuous culture. The composition ratio according to the type of
inorganic phosphorus showed the highest in order of Al-P > Ca-P > Fe-P > Saloid-P in all survey regions except for Hap-
cheon (five , seven years cultivated soils). The correlation showed high significance between available phosphate and inor-

ganic phosphorus.

Key Words : Platycodon, Soil Chemical Property, Exchange Calcium, Inorganic Nitrogen, Phosphorus

M A
S=2A (Platycodon grandiflorum A. DC)E ZFE3H
(Companulaceac)?] thaAxEo|t}, ¥alE A= ALsl=
A7 =7HSel 33X Bl E TIA =l oA zREElE o
2 RS ov| g} Al wEr D (A9 &
At weelA] (AT )] T Ak oRR o2
o, X8, At el 2 ddAeaE Tl doem 1
Qo= w7RE, I VI, e, slelvt dElal o
o ARE-E]7]%= 3} (Seong et al., 2004). =EHAE $-2lUz}
- A GollA] A7 7Fsskal Sidle] A= gRIES] 2
FEAM S FiFo] Eom, BEflo] 2 f7|ES el B
£ 3o] T} (Seong et a.l, 2004).
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Table 1. Cultural properties of soil survey areas in Platycodon grandiflorum.

Region No. fields Cropping year Cropping area (ha) Topography
Jinju 2 2 0.16 Inland plain
1 0.36
Sacheon 4 3 1.50 Hilly
5 0.44
2 0.14
3 0.40 Mountain
Hapcheon 3 . 033 oun
5 0.42
2 0.10
Haman 2 3 0.11 Local valleys
5 0.25 and fans
7 0.23
1 37
Sancheong 3 0.3 Local valleys
4 0.35 and fans
Sum 15 4.66

2w A le] Appdsel) ohe Eoe] sty 543t
2rleEL B ANTES B AEse] makAe) Qha
3 258 9% 712A4RS A7) Aol S AdE By
ahe ujolt},

7AEA S webA| AuiAle] EFset 5A4e e
3l Table 17+ 7o) XA 27§29k ABIAS 72 &
1471229] =2k F7hE-s diide s 2010 59l 7 AY
5 AEdeE R ERAEE AEDC] 25em HE] WA A
Fsith. AFE B¢ EE T 2mAlE THAA A
248 ANEE ARgsisith
BEARLAR] BEFS] AY B B FEEHAA &

g 99k 3 EY ARAI2H 2E (hitp://asis.rda.go.kr)
=2 2175l

o o

o, g3t rElgS EDTAR, F718I914Re Saloid-
P, Al-P, Fe-P 2 Ca-P3+g B3 A =3It}

Zdyo ¥ pFE

1. MY S0kl
AIAS FQ T2 A L AQujdeE Eoks e

G

2S B3 Az= Table 29} 7).

vt HES] SRR pH 5.6, f171E 24¢
kg, FEQIA 577 mg kg, XEAAZE 2 wlaS 22t
45, 1.4cmg kg' (Jung et al., 2001)°19S HIE wprt
AUTE ol 2 AR A H|wgthd B2k 23 F<F A
Hjgh X FEAHOE /P =2 pH @S HAAT gkh, &
AR o] AT E2pA 7} 5 o] Aujgh o] 28]
wolx|= AES Bk

718 (OM)yE 2AFE IFA 9GS Aelgh AR 2 A
HdE Tl §7182 fARE g BA Seivet 47
ARl e] G718 HHEA 25¢ kg (Jung ef al, 1996)ETHE
AL o] gskth

FEA (AVP05)2] Tk =R AR ol ule} g
o] FAg xfolE HoH, 53] ZARY FolA 1FAY
o] 7F¢ &Skl e EEEY (RDA, 1995)0] Hiargh
AR ESe] Fadat HEFA 1,053 mg kg, wE2NE
(RDA, 1993)¢] 1,012 mg kg™! 53} SAKF Ao 2 Hol,
2ol ARl A A A2 [ AFA = FAE ST

X324 (Ex.-Ca)e] T2 Tt A e] =214 2
A AuRR| oA 2=AVSE 32o] ZFZ; 124, 14.6 cmol® kg'elH],
e HFxe} A 7154 (RDA, 1989) 5.6, 6.0 cmol” kg,
a3 fEvet A7 ARl Hax 4.5 cemol” kg (Jung
et al., 1996)2THE EX A3]sh= Fo|qlt. ol= A]3]4H]
59 A AN 298k FE AlES AoE By
oh 2y EEA7E 3 o AliEe 3 A$HdZe]
sl wolRl= el 53] Aplr|zie] sd (3, b
I 7d (@R Bt ZEAE Al 3ol gt 2dA AuiA]
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Table 2. Chemical properties of soil samples for Platycodon grandiflorum cultivation in Gyeongnam Province.

Soil

Crogg)ring Region toxture pH EC oM AV.P,O5 Ex.-Ca Mg WS"-B
Y (1:5) dSm™)  (gke)  (mgke (cmol*kg™) (mg kg™
Haman L 5.6 0.6 18.6 157.1 2.5 0.7 2.8
1 Sacheon SL 6.9 1.3 18.3 155.8 9.6 1.4 2.5
Sancheon L 6.2 0.8 20.0 143.3 3.8 1.1 2.7
Jinju SL 6.5 1.2 28.6 1030.8 9.2 1.4 3.3
2 Haman L 7.1 1.4 19.0 382.4 14.6 0.8 2.8
Hapcheon L 7.4 1.3 19.2 200.4 12.4 0.3 3.0
Haman L 6.3 0.5 18.3 108.2 4.3 1.9 2.8
3 Hapcheon L 5.4 0.8 19.7 437.8 4.5 0.4 29
Sacheon SL 7.1 2.2 19.1 434.2 8.8 1.3 33
4 Hapcheon L 6.9 1.2 18.8 582.5 6.6 0.3 2.8
Sancheon L 5.8 0.5 18.1 37.6 3.8 0.5 2.8
Haman L 53 0.4 18.8 158.3 1.7 0.8 2.8
5 Hapcheon L 5.4 0.9 19.0 197.8 1.3 0.3 3.0
Sacheon SL 6.7 0.8 18.8 327.6 53 0.5 3.1
7 Haman L 4.9 0.1 18.8 37.8 1.0 0.3 2.5

1) W.S; water soluble

of wate] oF 1/12~1/14 2ol &34t X% At} ol
Aol A A F7ipot AHEF B AP o] g Zjo]
ANA 2= FFE Ao gAF R Eefr] ASF7|dl=
EPNdaset mep] 28 flal A3l EE Alest
Rou EEpRASo] o= Ax ASTATE Fol52 A7)l
= AN EA S a3t Yiths B7Fe] FERL dde] ¢
& Aog AztEr

P ked e =l R AT | (Ex.—Mg)Q] &lako ;(]Z ,\};zq;qoaoﬂ A =
HAE 2, 39, 2H 1d S Ae 3L AlLgh R 2
Ab A oA gEvel BES X$rtdld (Ex-Mg) B+
2|8t opug}, AGX]91 1.5~2.0 cmol” kg™ (RDA, 1989) %k
= AN & A W £EE HY

EY F 5agEe 20~200mg kg w o]3, -gue}
FRAA B faEa HadEe =E9 036mg kg!, T
E“Ol 0.5mg kg! ZgEo]E} (Kim and Jung, 1999; Park er

L, 1988). ESF 5 &40 AHfle 2HEdl wEbA Aole

‘OUr =R %%*011 ofgt ko] 1mg kg ol3td wfel] 5
24go] dojur] fok (Kim and Jung, 1999; Hur et al,
1983). 2&u} &2 AR 9] ZebA] AfujR]e] F zfupdEol
2 54T HES HFXA vlEte] RHEFOZ 5-6
w7t w2 Zlo® ERIFQ o) =27t D}Wﬁﬂﬁﬂ

7ol Bl vlgs ARFol $HEol, 7t Bl &
ESH| 8 (Kim and Jung, 1999)
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Seong 5 (2004)& AW RS EAle] me} weix 7
Ble] 27], BAS, i ohjah AekyR % 2AlEd B

FE P F UAeS B vt ol

Table 32 =2} zHHHXla’aJr A7)0l W} EFe] FHA(T-
N), F7Ied A Fepd ket Aol ofgk FrIeE T b
A3k BlE&S YERAITH

B dae 2d AAg =2pA] ApiRellA 7P =%
W A EE7E 5 o) e 2 TP W AES B
Ak ol A0 kK] FEA7| o AAEA ] mE A}
oloA] o= A¥et AdEr) g FrHEA 5 e

2 (NOANOs-N)HES: T2lA] Aud<s zjolof] uje Axjn
T AY, EYO Aenkg, 4, 57144 nAE 59 9%
o oJaf Aikshakg Yy ek Bk AAF AAT

ol FdAv) e AuiRge g@F& (ON ratio)e] =71
el Fd EEAE A S flaiMe AR A
2 W YIed A SRS Este] AHSIE, A
HlejAe]7F d4s] 998 A= EOW}

Table 4= 2 E9 Faxo] JFS md £ AE 4=
(Saloid-P, AI-P, Fe-P, Ca-P)°] 7718 1S Fejd= vehd
Az}olt}, Shin et al (1988)2] Bol] oJshd $ujue}l e
ol saloid-P7} 50 mg kg™ ©]3}, Al-PS} Fe-P7} 250~700 mg
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Table 3. Content of inorganic nitrogen of soil samples for Platycodon grandiflorum cultivation in Gyeongnam province.

. TN NH,-N NO,+NO;-N CN" Y
Cropping Region (A B) © B)+(O) CLN
year = (B)+(C)/(A) (%)
(rmmmmmemmen Mg kg™ --mmmmemmov )
Haman 918.5 15.7 3.5 19.2 2.1
1 Sacheon 729.2 14.6 4.7 19.3 2.6
Sancheong 350.0 1.7 22.1 33.8 9.7
Jinju 1,011.3 15.3 23.5 38.2 3.7
2 Haman 1,312.0 10.5 5.2 15.7 1.2
Hapcheon 1,312.0 26.2 17.5 43.7 33
Haman 612.5 14.0 8.7 22.7 3.7
3 Hapcheon 1,049.7 48.1 8.7 56.8 5.4
Sacheon 900.3 24.1 33.0 57.1 6.3
4 Hapcheon 1,078.8 41.4 14.0 55.4 5.1
Sancheong 360.3 7.8 25.6 33.4 9.3
Haman 729.3 16.3 6.4 22.7 3.1
5 Hapcheon 729.2 16.3 6.4 22.7 3.1
Sacheon 634.4 19.2 8.7 27.9 4.4
7 Haman 743.7 19.3 10.5 29.8 4.0
1)C.N: content of inorganic nitrogen, $): C.I.N: composition of inorganic nitrogen
Table 4. Content of inorganic phosphorus in soil samples from Platycodon grandiflorum cultivation areas.
Cropping Region AV.P,05 Saloid-P Al-P Fe-P Ca-P
year (e L )
Haman 157.1 42.5 78.2 65.6 59.0
1 Sacheon 155.8 53.1 222.4 113.8 195.5
Sancheon 143.3 52.2 263.8 83.9 184.2
Jinju 1030.8 53.1 222.4 113.8 195.5
2 Haman 382.4 62.2 520.8 122.1 264.8
Hapcheon 200.4 83.7 55.6 27.4 47.0
Haman 108.2 43.7 1723 58.3 67.0
3 Hapcheon 437.8 45.2 290.2 165.1 182.6
Sacheon 434.2 70.9 496.3 159.4 284.2
4 Hapcheon 582.5 75.9 1069.2 180.6 287.4
Sancheon 37.6 43.6 73.8 47.3 158.2
Haman 158.3 44.3 77.7 77.4 87.3
5 Hapcheon 582.5 75.9 1069.2 180.6 287.4
Sacheon 327.6 54.7 494.4 143.7 237.0
7 Haman 37.8 44.5 273.3 121.7 100.2
Aollr 23 T ZEAE AuIS XolME Saloid-P7E 50mg 02 wAEE, Bl HEH] A Alzke] Ao wjo
kg o oI, AFAGE fASIe] /M B WAZ 45 & FePE F715, AWPSE CaPE #ashe 430] At
o] F7e) <lo] AR FOIA 71 Bk, F7lEjele] @ (Shin and Kim, 1988).
Bl ZolM ALP7F ZE ZARGOA 7HE B e ALPe] T3 B Saloid-Pet Ca-Pe] 7]o=% pH, S U-FH]

EA40] Fe-PHUTF &3/do] w2 7F&AdolH, T2 WEY
Al-P7} B3, =E%|E= Fe-P, = 394 Fe-P7} ©7) wj&
o|t} (Hong and Hong, 1997)

dutd o2 QAN E Al§ Z7]ol= pHoll ARl Fe-P
Ht} Al-PEA| Z3lo] @Wol Al-P>Fe-P> Ca-P > Saloid-P &=
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F (Act. A ASAZE (Ex-Capll, T (Act. Fey
Fe-Poll ZA 93-S W=t} s3It} (Shin and Kim, 1988).
mebs] 2 AFARNME e E QPSS Al oA
G 593, ek 734 AulA]) Ca-P BTl Fe-P7} thik
Bokkl olfir= ¥l AWk niel o] mEx|7t sl
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y =0.5953x - 2.7002
R?=0.319*
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Fig. 1. Relationship between soil pH and EC, content of exchange
calcium in soils for Platycodon grandlﬂorum cultivation in
Gyeongnam Province.
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)\]./] oﬂ U:}F/]— ;(].017} 0101 §]_b‘1-;(4 )\].Hu 29 %;}Mu]
Z AHE EYS Al-P>Fe-P>Ca-Po| <=o|H, 3}5t%
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SR AR EEGA AuidE R AFHTE EFAE
©] pHel A7|IHEE (EC) B X342+ (Ex-Ca)pll thale]
SAAIE AT A (Fig. 1), dubdoz APl =
A, BEqFEE, 318 9 A=A 54 w2t 2pol7t levt pH
o A7IAEE (EC) ¥ X337+ (Ex,-Ca) 7Holl 7 5%l
frelido] A=A S E2bA] AR e] 93%7F AP A S
2 78R, 3R 9 F5Ae} 5o, HeAl= 7% €]

A% ol =2 Fot (Lee er al, 1999) #AALTE 2=
=08 g% B8 Aol EUIE 1AL F J=

EIRUIEER S
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Qlo] FAIt, F2 TR ALz o|F s 8l F
HqH o7 H7E AME-E97] rq]—‘?—O]l:}
Table 5= ESF F71e]d A9} 019 e @ A7 31314

EXo| A3t ABS Dolr ] 9] AHAAS Ve A

olt}, pHE F71E12 4 dElE A4 (NO+NOs-N)F 0.1%
oA Jxe] fold U ERIEAT o= pHREYe] S &

© 77t BEFe] Halshaigel] fofshe miAE Sl =
FEFS W] WE Zow sfAEnh ey bR ol
(NH4-N) o] fojid2 QAR ohet. sk F7]el
2Fg Al-P, Ca-P= pHeF] AaaAlolA 1% f2l4de] 9%
HAQ01} Saloid-P @ Fe-Peb= FolAdo) iich.
ANHAEE (EC)= FAHEZE A (NOs-N), Salod-P, Al-P,
Fe-P 9 Ca-PoX o4& HAoM, o]F ZAbe]d sl
r=0.632""02X 7P¢ £ frolde Bo] A7IAER (EC)
w3 AAkeE A (NOs-Neke 7HE Exsh 3171 it &
A PR A LS dRUO AL (NH,-N)yE frol/de] 91
A @of, T2 ol (HEThs Ah Fibg 2 Fol
(el A7HEE (EC)P) 71H=7} vl wrhe 21S g1ls)
Act.
F71% (OM)2 F7|elAk3 AlP, Fe-P % Ca-PQ}b
0.1%14 7944 B3, Saloid-P= 5%04] #-2)4do] <1
Aok 2 FrlEE A folAol fIien, B H]
w2 3o T alME BF =] fojide] At
FTHL (TN GROFEEL (NHe-N)EE 1%el14 f-2]/d0]
Yo, F7)EelE Saloid-PoR= 1% FodS 3
1H AL, AL-P, Fe-P @ Ca-P= 0.1%0014 2%=9] f2)Ado]
IR ol & ZARG] EdfrEC] SEvEr BHE
& B vlsle] Tt W A o] WSS IHT o
] 8 f71ERE Alge] mE FIRETE ozt FRAoR
sislE (&R EghHet Wa AlEgH AP ZjololA
2= Ade dE oy A= Fadit (Av.P,05)F
AR (NOs-N)2ke] AABA A r=0269"2 5%°lIA]

7ol AAE] olE Bt T ANA A SRR siFaL

¢

=

_1

el
A

B3 F71E191% Ca-P, Fe-P, Al-PAlA AAAa3A 7} 22} r=
0.873"", 0.868"™", 0.842"" <02 0.1%cIA a2} %
o] §o4de Btk Saloid-POIME r=0401"2 1%clA F
oj o] A=A olHF Ae epA] AR AFH
 E4E 2EE ), v duk REYNA Faditt
F7leele] e © 2AHEZ AAFAIE el A3 AP
Saloid-PeH= 0.1%14 f-ol/do] A8 =SUAL, Ca-Poh= 1%l
A ool e BEEAE Bidthe 718 A7 ARt
AFSFA ) (Shin and Kim, 1988).
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Table 5. Relationship between chemical properties and inorganic nitrogen, phosphorus in soils. (n = 50)

NH,-N NO,+NO; Saloid-P Al-P Fe-P Ca-P

pH -0.148 0.509™ 0.141 04317 0.205 0.427"

EC 0.191 0.632"" 0.579” 0.3547 0.317 0.354”

OM -0.104 0.01 0.296" 0.628" 0.737"" 0.726™

TN 0.348™ 0.204 0.401" 0.565" 0.566 " 0.554""

AV.P,05 0.128 0.269° 0.480"" 0.842" 0.868™" 0.873™"

Ex.-Ca 0.155 0.274° 0.378" 0.438" 0.403" 0.501""

Ex.-Mg -0.271 0.275 0.033 0.022 0.176 0.022

W.S-B 0.263 0.324 0.440™ 0.433" 0486 0.494™"

*, *x kxk:significant at p = 0.05, 0.01, and 0.001, respectively.

>Fe-P (0.403") > Saloid-P (0.378™) =22 {+2]Ado] <145
2ATh. Shin and Kim (1988)¢] ®.o] e]ald -gvie}t A%
A WEFS] XedZgat F7IHQl F Saloid-Pet Fe-P7} 7t
ZF 1%, 0.1%01A4 frelAdo] 8= Ao AP} Fe-PollA =
frolide] AR skt Bargk ks zbel7h ATt
T840 (WS-B)eF F7Ied 4 B lo] Jepd =4
FAIE Fe-PE Al9stal X342 (Ex.-Cae] HoF
AL v AHE o] EYY] Zge FUEUA
ofte} FAaE 7HEslE FXlsketl A 71dshs ZloE &
A=A}

o T8 TEpA] AMjESS]
E4e f7led 9 oI, Al xedds (Bx-
Cay Apdsol] wal A 2pols vepgtth. Tt f-al
At F71ER1S] FEE g7kl ko] foido] AdeS ®
22 AR gl on, 53] XL ERIE
(pH), A7THEE (EC)akat 914121 33717t lo] 718

le] Wzt & FFE WA= Zo=E R
ZAKR| =
o] =2 20109 % AFAIU S 7133]ad A5
4 F} FEITH =2 SAAE A7 (A S
201002101 oJal ¥ A= o] LS FF L
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