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Rhizome Rot incidence of Platycodon grangifiorus as Influenced by the Soil Chemical

Properties and Microbial Flora

Young-Han Lee’, Jong-Gyun Kim, Sang-Ryeol Park" , Yong-Jo Choi, Soo-Jeong Cho and Han-Dae Yun' (Kyongnam Agricultural
Research and Extenston Services, Chinju 660-360, Korea n Dep. of Agricultural Chemistry, Gyeongsang Nat. Univ. Chinju

660-701, Korea, *e-mail: LYH2011 @mail knrda gokr)

ABSTRACT : This study was conducted to determine the soil chemical properties and microbial flora of platycodon and
their effect on rhizome rot incidence. Sampling sites were Keochang 4, Kimhae 7, Haman 6, Chinju 6 and Koseong 3
fields in Kyongnam province and Hongcheong 6 fields in Kangwon province. The root disease incidence rate was in the
order of Haman 56.8%, Hongcheon 52.5%, Kimhae 36.7%, Koechang 35.3%, Chinju 32.3%, Koseong 30.0%. The yield
at the Chinju 36.17 Mg/ha was higher than that of Koseong 25.00 Mg/ha, Kimhae 13.57 Mg/ha, Koechang 11.75 Mg/ha,
Haman 9.50 Mg/ha, Hongcheon 5.24 Mg/ha. The soil K, NH,N content and EC value of injury root were higher than
those of normal root. The root CaO content was positively correlated with yield Y=20505X-367.9(R*=0.129"). The Fe and
Zn content of normal root were higher than those of injury root, while the T-N, P,Os and K,O content of normal root
were lower than those of injury root. The population of bacteria, actinomycetes and bacteria/fungi ratio increased in soil

of normal root, but that of fungi decreased.

Key words : Chemical properties, Platycodon, Microbe

N2

EeAE 23R Sah B4 HEEA Y A
of 8T AN, 247} Faed RARe] ERan Heg
$50 W57k e AR AIFENY Ago] FrEH )
F7h B FINE 239 w4 BYHY A2 2094 o4
d £27) Role AU Fo el $aslo} Hgox
AT GoU® 12 A 25 o) gol 3dskg
F7UVIE HokiT meb ReE EYSEH YARE, AE,
WHEE, 5714 59 £ BANH pH $712 59 E% 8
shyell et A3 SE5b Aol Y, AurHoz obga
2 AR NSEs FEEUE R 90 $ARY g
Ue ATE mo| glouphRBM 322 gaoz A7 7
e vFE Aol B AFE EG H84% nldgyol o
A E2A) A% P St 29 opye R dgs 7y
=4 SR,

R

62

Kieldahlj o2 A2 dsigich w2x o

24 33 6, A% 114, FUE ¥

2 974 28904 'BY 109744 24}
Y 9 ARIAE 5EUEY SATeraple
3 Egolsisty B mlaEae BdEay T Zoe Easy
o EFAEE AugerS ol§3ed HES JER rolu £

A we A4 FH2 ol R Aa8. 428 E
Fe SANN AZAA TEFAZ A T2 A Be F

No.10(-7Z42m)sievec] SHA7 HAE EH3 A2 EAd o|&
¥t F71AE £AE Y8 pHE =A4R3Y, f71EL
Tyurin®¥, F&94HS Lancastery 2.2 #3435 (StasarIDE
olg3tRom AFAde]2 H FF4HL AANFHEFEANY
(Perkinelmer 2380)8 ©]€-3td Z434E NH-N 2 NOs-
geje] A& R4

02 FEI T0TCAN A4A HAZA7
_7?_

7&% 0.5

z

R ode o

2 A2 Faa
willy mill& AHE38e 270mesh® B8t 2A)8
& FARAE 249 oA MAL FFe K
P,Ose vanadate®, K:0, Ca0, MgO & Sol23} 2242 97}
FAEBAEAE o83t 4319 EF nAE
E 1g& o2 AH9E gdsied Add 73S Egg

o]



E¢ gaa vy g
albumin agarf A& A3t} BTAA 4~79, AMIFL Rose
bengalWf 21§ AL&-3lo} 25THM 3~5U7 wksle TS 2
ARt AR Asbs SASZZ WL o] £3ta) BAMGY.

=)

eI ]

ink

44

FE 17 o] AupdsTt 1 F

oF 57goE o] 3617 Mg/hag
e FRA ] 247 568, 525%F

FAGo] 300, 322%= A YehtTh

o) Eob HF £ 54

F7 e, Hawg
A tebgon 24
8 FUAe g

Mg/ha® WA vebgtch

X
E=3
=
=

EY aetd ZA

AR Ee] SRS B 29 Zo] pHE A%, ekx|Yo]
46~489) WS 743 A EFO|AT ZAR| o] MutHo = A4
EdE Yellnh o9k 22 Ads ety % 2ayrt 3
Foz WPEFIUG FrlM BHEPNSFAI NN LS

Q)
I 7108 AoR A4V fI1ERTE DAAY]

dol xA =73

T v)A= 4 63
gkgl 2 Ehom AFA Yo 14 g/kgo 2 A VT PO;
2 142 9o] 1,206 mg/kgd THAD0] 736 mg/kgl T
A9 300 mg/kg Bt £& AL HAh A4 Ca, Mg¥ad
Fall, FtAFol 47t 58~65, 20~30 cmol(+)/kg 2 AHA
5 emol/kg, 3 emol/kg S A3 oL} tlRE 9] x| do] u)
& FEFo|Ath NH-N#He 4 A G| 152mg/kg o2 7}
=8on Aol 70 mg/kgl B 74 Wl duino g
B9 718, PO;, A8 KEFS AERT %2 73o|qh
ARG Agan) Fa2e EY R § 339 2o
£E9 K EC % NHo-N #32 gk A4EYRD ¥1

F<d

4 o o - rlo ozi o

PN

Mnd e ) et f940] AU PO, Ca Mg B3
£ fe4e AYsA GRort ¥ Agoldnh AEY Fe

NH-N #ake Aol 22 78S Bgoy) foie <Ay
A Gt mekd 22 AuiA e Edkelgtr Eokel K, EC T
NH-N3HFe] 31 Mn $io] 98 2S¢ #age 239 Ao

iTOTOY e A ]
B 4743l

E2px| ®2lo) 2| E

E24A 29 YNARHEE E 49 2ol AL Faol
W3] Fe, Zn B0l EL W TN, PO; KO
B e oldRe Ak Aok F4o 98 meh

Table 1. Growth and yield of platycodon in survey areas oo WAl z7ol F7td Ao g BAEHA
al ]2 o I o= 1 3
Root  Lateral  Fresh root Root disease Yield A2 FAEy T4 ¥ 59 2ol AslTol KO
diameter  root weight  incidence *'° 2.56%, Fe ®8mg/kgo. 2 A4l vla) dake] &1 CaOFEL
am NOO U goot % Mgha  20h5% $EOM el40l QRsdn BEHoz 24E B
Koechang 265 20 49 353 1175 ol wob BEF 24 23 Bwohle} d¥ AT &5 A
Kimhae 1.70 16 188 36.7 1357 o] 239 Zojzt AAFH A
o2 oo B R P29 CaO¥FH SR WAL Y 13 2o)
nju . . K . 36.17 - 201907 6] A elAbio] 010l olals
= - = OJALY &3k =]
Koseong 310 42 159 00 250 Y=20505X-367.9(R 0:129 )9 A 10L‘1 SRt oleg Az
Hongcheon  1.82 2.3 54 525 524 o FEFFE AT Bger A4 AuY i #EAE
o] B3 Holz} BHEYT
Table 2. Chemical properties of soil in surveyed areas
pH OM P,0s K Ca Mg Fe Mn Zn EC NH4-N NOs-N
Reagion
i:5 g/kg mgkg e cmol(+)kg - - mg/kg -------— dS/m  -eeee- mg/kg —-----
Top-soil 4.6 31 375 0.4 0.6 0.4 55 6 1.4 0.15 83 7
Koechang .
Sub-soil 4.6 26 363 0.2 1.2 0.4 53 3 1.0 0.14 83 6
Kimhae Top-soil 5.2 22 194 0.7 5.8 2.0 51 11 29 0.36 87 13
Sub-soil 5.1 16 138 0.4 5.6 2.0 48 9 2.0 0.26 90 3
Haman Top-soil 4.7 24 379 0.6 6.5 3.0 47 15 39 0.41 91 21
Sub-soil 4.8 21 399 0.6 6.3 31 44 13 32 0.34 86 15
Chiniu Top-soil 5.4 14 303 0.4 21 1.6 57 42 4.4 0.10 107 11
’ Sub-soil 5.4 12 284 0.2 2.0 1.5 61 36 44 0.20 113 9
Top-soil 52 39 1206 1.5 1.5 1.1 41 54 9.5 0.60 152 29
Koseong .
Sub-soil 5.1 31 941 1.3 1.1 1.0 40 41 79 0.50 147 30
Top-soil 54 19 736 0.5 1.1 0.7 52 27 6.3 0.30 70 23
Hongcheon .
Sub-soil 5.4 19 875 0.4 1.0 0.8 53 28 6.8 0.30 56 22
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Table 3. Chemical properties of soil in surveyed areas
pH OM P05 K Ca Mg Fe Mn Zn EC NH:-N NOs-N
15 g/kg mgkg - cmol(+)/kg ------  ---e- mg/kg -----— dS/m mg/kg ------
Top-soil Normal 5.5 15.5 426 0.42 1.96 1.38 59 39 5.2 0.15 90 12
P Injury 55 15.2 443 0.55 2.29 1.46 59 31 53 0.21 108 12
LSD(5%) 0.32 9.07 4791 011 049 022 6.2 6.6 0.6 0.04 15.2 8.6
Sub-soil Normal 54 144 471 0.31 1.80 1.30 61 35 53 0.21 95 14
Injury 55 14.3 440 040 189 131 74 33 51 0.18 99 13
LSD(5%) 0.15 2.54 83.17 0.09 0.26 0.16 46 5.1 0.9 0.10 10.1 17.27
Table 4. Chemical properties of root in surveyed areas
.- T-N Py05 KO CaO MgO Na,O Fe Mn Zn Cu
Reagion
% mg/kg ------mm-nmeeee-
Koechan Normal 1.65 0.52 0.88 0.08 0.35 0.07 621 37 39 147
g Injury 1.70 0.62 2.15 0.07 0.36 0.06 920 40 27 13.6
Kimhae Normal 1.99 1.28 2.53 0.11 0.34 0.09 776 58 47 10.8
Injury 2.05 1.42 2.77 1.11 0.39 0.11 2047 101 60 15.7
Haman Normal 2.16 1.01 241 0.09 0.36 0.08 7217 75 51 135
Injury 2.62 1.34 2.99 0.10 042 0.11 1593 110 53 13.8
Chiniy Normal 1.74 0.89 2.02 0.12 0.46 0.86 400 194 57 35.4
J Injury 2.1 0.96 245 0.12 041 . 095 247 164 54 8.11
Koseon Normal 229 1.16 2.6 0.13 045 . 094 163 62.3 61 16.8
i Injury 1.37 0.99 22 0.12 039 088 150 40.1 52 5.26
Honecheon Normal 151 1.07 2.65 0.1 0.25 0.85 56.7 199 60 6.45
& Injury 1.63 1.07 3.06 0.1 0.28 0.88 52.4 207 53 8.2
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Table 5. Chemical properties of normal and injury root Mefxl =o s ZA
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Fig. 1. Relationship between root CaO content and yield,
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Table 5. Distribution of soil microbial flora in surveyed areas

Bacteria Actinomycetes Fungi B/F ratio

Reagion x 10° x 10° x 10*
Koschang 1711 3767 65.17 3093 122
Sub-soil  33.97 19.13 2355 144
. Top-soil  88.27 88.30 3463 255
Kimhae ¢ b ol 77.00 86.41 2029 379
, Top-soil  82.40 82.57 8027 103
Haman ¢ bosoil  67.80 85.82 4012 169
Chin | Topsoil 4815 56.73 1856 259
Sub-soil 3495 33.04 1052 332
Top-soil  38.42 30.08 29.30 131
Koseong ¢ bsoil 1941 30.08 1497 130
Top-soil  55.15 4074 1263 437
Hongcheon ¢\ coil 31,99 53.86 1146 279
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Table 6. Soil microbial flora in surveyed areas

Reagion Bacteria  Actinomycetes  Fungi  BJF ratio
(x10° (X109 (x10%
ormal 50.57 53.16 15.04 418
Top—soﬁ
37.98 46.18 19.82 281
LSD(5%) 22.87 21.50 730 248.32
Normal  31.50 4193 11.86 404
Sub-soil
Injury 3175 44,81 10.49 373
LSD(5%) 20.00 9.41 3.76 258
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