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Characteristics of Continuous Culture and Soil Texture and their Effect on Growth and

Yield of Platycodon grangiflorus
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ABSTRACT : This study was conducted to determine the characteristics of continuous culture and soil texture and their
effect on growth and yield of platycodon. The continuous cropping year was treated from 2-years old to 8-years old. The
continuous croppmg year was correlated with root weight Y=17.246X+0.95(R*=0.948" ) and root disease incidence rate
Y=12.01X-5.74(R*=0.946" ) The T-N, P,Os and MgO content of root were yearly decresed and those of injury roots were
higher than those of normal roots. The 2-years old platycodon was treated different soil texture(Loamy sand, Sandy loam,
Silt loam, Clay loam). The shoot weight 10.38g, root diameter 1.34cm, root height 16.8cm and root weight 5.46g at silt

loam were higher than other soil texture.
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Table 1. Physicochemical properties of soil used in this experiment

pH OM P05 ExCat(cmol(+))kg) Fe Mn Clay Siit Sand
15 gke mgks K Ca Mg — mgkg - — % —-
62 21 230 018 960 094 54 19 59 98 843
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Table 2. Texture properties of soil used in this experiment

Soil texture Clay(%) Silt(%) Sand(%)
Loamy Sand(LS) 5.0 17.0 78.0
Sandy loam(SL) 10.0 18.8 712
Silt loam(SiL) 21.0 739 51
Clay loam(CL) 29.0 419 29.1

Table 3. Chemical properties of soil used in this experiment
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Fig. 1. Soil survey and growth of platycodon grandiflorus.
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Fig. 2. Relationship between continious cropping year and root
weight and disease incidence rate.

. pH OM P,05 K Ca Mg Fe Mn Zn SO, a EC  NHsN NOs-N
Soil texture
L5  gke - mgkg o cmol(+)/kg mg/kg dSm - mg/kg -
LS 50 28 142 0.49 1.10 029 92 135 0.68 114 630 205 161 22
SL 5.1 23 121 033 0.76 025 8.0 1.7 0.63 95 326 13 153 18
SiL 58 149 159 037 722 2.64 559 6.7 093 214 57 055 149 46
CL 50 38 o4 0.81 3.10 243 34 53 113 357 615 215 195 20
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Table 4. Chemical properties of soil

Continuous pH OM P,05 K Ca Mg Fe Mn EC NH;-N NO;-N
cropping Year 1:5 glkg mg/kg  -----ee- cmol(+)/kg mg/kg dSfm e mg/kg --------
2yr 57 7.6 143 0.19 4.72 1.20 325 2.19 0.20 74 30
3yr 59 9.4 214 0.17 5.12 1.28 16.4 3.13 0.19 76 3.2
4yr 5.7 7.8 128 0.15 4.63 0.99 24.4 1.98 Q.15 77 3.0
Syr 5.3 6.8 90 0.13 543 1.08 11.0 1.55 0.10 73 2.0
6yr 5.8 9.6 124 0.18 4.56 1.03 23.6 2.18 0.11 76 235
Tyr 55 104 121 0.16 3.56 1.08 334 2.56 0.15 80 27
8yr 5.8 10.6 143 0.14 471 1.13 213 2.59 0.13 80 3.1
Table 5. Chemical properties of soil at normal and injury root
Continuous cropping  pH OM P,0s K Ca Mg Fe Mn EC NH4-N NO;-N
Year 1:5 glkg mglkg - cmol(+)fkg mg/kg dS/m e mglkg -
I normal 59 79 167 0.15 5.48 1.25 16.1 3.13 0.15 75 3.0
- injury 60 110 260 0.20 4.76 1.30 16.7 3.13 0.23 76 33
6vr normal 59 712 106 0.15 5.11 1.02 14.8 .70 0.10 78 2.0
Y injury 59 70 94 0.13 5.24 1.05 204 233 0.10 76 2.0
Tvr normal 6.1 9.8 102 0.18 4.57 1.16 213 1.53 0.25 81 20
¥ injury 56 129 139 0.16 3.98 122 30.8 - 234 0.10 79 3.0
8y normal 59 107 142 0.12 327 122 18.5 173 0.12 77 2.0
Y injury 57 140 191 0.17 5.87 1.15 25.5 3.20 0.15 83 5.3
Table 6. Chemical properties of normal and injury root
Continious Cropping T-N P205 Kzo Ca0 MgO Nago Fe Mn Zn Cu
Year % mg/kg
vr normal 3.46 1.70 2.80 0.12 0.48 0.19 1320 61 66 23
y injury 4.49 1.89 352 0.14 0.88 0.25 1756 90 86 21
6vr normal 2.02 0.89 1.30 0.04 0.32 0.07 693 35 37 10
Y injury 3.00 1.13 1.67 0.10 0.41 0.18 907 65 46 15
Tvr normal 1.24 0.71 1.92 0.04 0.28 0.07 858 42 45 12
Y injury 2.17 0.94 2.08 0.06 0.57 0.15 2310 139 73 17
8vr normal 0.52 0.54 1.98 0.05 0.23 0.12 689 51 30 8
Y injury 1.78 0.94 228 0.05 0.30 0.33 1610 57 52 12
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Table 7. Chemical properties of soil after experiment
Textun pH oM P,0s K Ca Mg Na Fe Mn Zn EC NH;-N  NOs;-N
exture
1:5 gkeg  mgkg cmol(+)/kg mg/kg dSm - mgkg ------
LS Top-soil 5.7 1.3 95 0.26 278 0.17 009 108 120 225 0.13 13 3
Sub-soil 54 1.1 93 0.28 2.81 0.17 009 100 122 1.61 0.37 16 2
oL Top-soil 58 15 88 022 243 0.15 009 87 109 1.17 0.12 5 2
Sub-soil 57 1.3 83 0.25 257 0.14 010 87 110 1.12 0.15 13 1
SiL Top-soil 64 137 135 0.28 7.04 1.61 026 911 16.1 1.55 0.15 16 5
1
Sub-soil 63 134 141 0.33 7.20 1.61 027 126 12.8 1.34 0.17 16 4
oL Top-soil 5.8 30 40 0.61 3.82 1.16 021 43 75 1.78 0.18 10 6
Sub-soil 54 39 36 0.69 3.99 1.30 025 40 6.6 1.60 0.48 14 5
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Fig. 3. Growth and yield of platycodon grandifiorus(A.LS, B:SL,
C:SiL, D:CL).

Table 8. Growth of different soil texture

Soil Rgot Shpot ‘Root Root Plant
exture weight weight diameter height height
g/plant cm
LS 225 1.19 095 17.53 262
SL 225 1.21 1.01 10.88 275
SiL. 5.46 10.38 1.34 16.80 579
CL 5.01 4.50 1.30 11.95 522
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