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Root Yield and Saponin content in Different soil Texture of
Platycodon grandiflorum A.DC.

Jae Duck Seong*, Hyun Tae Kim*, Geum Soog Kim*,
Sang Ik Han*, and Yong Ho Kwack*

ABSTRACT : This study was conducted to investigate the effects of different soil texture in agronomic
characteristics, root yield and quality of baloon flower (Platvcodon grandiflorum A. DC.). Three kinds of
soll texture, sandy loam, siit loam and clay loam, were tested for two years. Baloon flowers were seeded
with 20cm row space and cultivated in the one square meter pot with 0.6m depth. Fifty plants per pot
were remained. In growth characteristics of one-year-old plants, shooting date was not significantly
different according to the changes of soil texture. The ratio of stem growth was highest between July and
August. In two-years-old plants, it was showed between May and June. Plants grown on clay loam
showed the highest growing characteristics than those of other soil textures. Dry root weight cultivated on
clay loam was 274kg/10a in one-year-old and 934kg/10a in two-vears-old plants. The content of ethanol
extracts from root was highest at those of sandy loam as 47. 1% in one-year-old root. The crude saponin
content was not different significantly among the three kinds of soil texture.
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Table 1. Comparison of chemical properties at different soil textures before and after cultivation in P,

grandiflorum

Soil Test pH O.M  Av.P,0, Ex. Cations (Cmol+/kg)
texture of soil (1:5) (g/kg) (mg/kg) K Ca Mg Na
Sandy Before cultivation 6.3 24 140 0.56 4.24 0. 49 0. 06
loam After cultivation 6.4 25 131 0.54 4.20 0.48 0.05

Silt Before cultivation 5.8 30 180 0.59 4. 65 0.73 0. 08
loam After cultivation 59 31 172 0.57 4.57 0.64 0.08
Clay Before cultivation 6.6 37 372 0.68 5.32 0. 88 0.16
loam After cultivation 6.8 39 354 0.63 5.19 0.79 0.12

Table 2. Comparison of physical properties at different soil textures before and after cultivation in P.

grandiflorum
Soil Test Soit depth Volumn Solid phase  Porous ratio Hardiness
texture of soil {cm) weight (g/cw) (%) (%) {kg/cm)
Before 0-20 1.31 49.5 50.5 3.7
Sandy cultivation 21-40 1.39 52.6 47.5 7.3
loam After 0-20 1.32 50.5 48.4 4.0
cultivation 2140 1.40 52.2 45,3 6.5
Before 0-20 1.21 45. 6 54. 4 3.7
St cultivation 21 -40 1.29 48.6 51.4 5.4
loam After 0-20 1.22 47.1 52.9 3.1
cultivation 21-40 1. 30 50. 4 53.6 4.7
Before 0-20 1.16 43.7 56. 4 4.7
Clay cultivation 21~ 40 1.22 45.9 54.1 5.4
loam After 0-20 1.18 46.2 55.3 3.1
cultivation 21 -40 1.23 48.2 51.5 4.7
40 ;» 120 r
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Fig. 1. Changes of stem length at different soil texture in P. grandifiorum
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Table 3. Comparison of agronomic characteristics at different soil texture in P. grandiflorum

Soil v Shooting Flowering End of ~Leal  Number - Number = Stem - Number
Years . size of stem of branches thickness of capsule
texture date date  flowering s (@) (No. /plant)  (No. /plant) (mm)  (No. /plant)
Sandy One year's old May 12 Aug. 25 Sep. 14 15,4 1.3 3.6 4.8 11.5
loam Two year's old Apr. 13 Jun. 20 Aug. 5 17.7 2.0 3.8 7.2 26.9
Silt One year's old May 12 Aug. 29 Sep. 14 13.3 1.1 2.5 4.3 9.4
loam  Two vear's old Apr. 14 Jun. 25 Aug. 6 17.4 2.0 4,2 6.7 25.3
Clay  One vear's old May 10 Aug. 17 Sep. 13 21.7 2.0 8.3 6.5 16.2
loam  Two year's old Apr. 14 Jun. 18 Aug. 5 27.8 2.2 9.8 7.8 38.7

¥ Leaflength X leaf width

Table 4. Comparison of root characteristics at different soil texture in P. grandiflorum

Soil Root Root Number of Root color
Years length thickness axillary root

texture {cm) (mm) (No. /plant) Epidermis Cortex
Sandy One vear's old 19.5 10.2 3.2 Grey brown White
loom Two year's old 21.3 14. 8 5.5 " v

Silt One year’s old 12.3 9.0 3.2 ”

loom Two year's old 19.9 14.7 6.0 " ”

Clay One year's old 16.1 15.7 6.6 Ligtht brown Yellowish white
olim Two year’'s old 18.4 16. 2 6.9 7z "
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Table 5. Comparison of root yield at different soil textures in £. grandiflorum

Soil v Fresh root Dry weight Yield (kg/10a)
ears
texture weight (kg/10a) ratios (%) Dried root Index
Sandy One vyear’s old 483 25.1 121 142
loam Two vear’s old 3,398 25.8 878 113
Silt One vyear's old 325 26.2 85 100
loam Two year’s old 3,022 25.8 780 100
Clay One year's old 1,083 25.3 274 322
loam Two year's old 3,843 24.3 934 120
C.V(%) One vear's old 13.53 - 15.54
Two year's old 11.55 - 10. 83
L.S.D(5%) One vear's old 182.37 - 56. 56
Two year's old 486. 56 - 115. 16
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Table 6. Comparison of saponin contents at
different soil texture in P, grandiflorum

Soil Ethanol Crude
Years extract Saponin
texture (%)  content(%)
Sandy One year's old 47.1 2.6
loam Two year's old  36.3 3.1
Silt One year's old 42.2 2.7
loam Two year’s old 34.6 3.2
Clay One year's old 41.9 3.0
loam Two vear's old 35.3 3.6

C.V(%) One vear's old 5.41 15.72
Two vear's old 4.76 12.08

L.S.D{(5%) One year's old 4.67 0.88
Two year's old 3.36 0. 80
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