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Effect of Soil Textures and Fertilizer Application Conditions on
the Growth, Yield and Quality of Scutellaria baicalensis G.
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Tae Dong Park, Sang Chul Kim* and Jae Han Shim*

*Chonnam Agricultural Research and Extension Service, Naju 520-830, Korea
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ABSTRACT : Scutellaria baicalensis G. was cultivated in plots of different soil textures which were
sand loam(SL), loam(L) and clay loam(CL). Also three fertilizer conditions were used; non application
(NA)treatment, rice straw manure(RSM) treatment and N-P-K, chemical fertilization(CF) treatment.
The chemical-physical properties, such as organic matter, available phosphate, K;O, CaO, clay
contents and porosity ratio in CL plot with RSM application were the most proper in CL plot and RSM
application for the culture of S. baicalensis plants. RSM had very high contents of total nitrogen, 2.25%
and C/N ratios, 21.4. Thus the growth of shoot and root in loam plot with RSM treatment were greater
compared to that of CL plot with NA treatment. Whereas, The highest baicalin, baicalein and wogonin
contents in roots were found in CL plot with RSM treatment. There was significantly positive
correlation between aerial and underground parts of plant, yield and contents of T-N, K,O but
negatively correlated with the contents of baicalin, baicalein and wogonin in S. baicalensis roots.

Key words ; Scutellaria baicalensis G. , Soil Textures, Application Conditions, Growth, Yield, Quality.
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= hdA 2EAEoln Mgle] AL gAMoZ 2 9t (Lee & Chae, 1996 ; Yuk et al., 1992).
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Table 1. Analytical conditions of HPLC for the
determination of baicalin, baicaein and
wogonin in Scutelana Radix

Column : Finepak SIL Ci3 S (4.6 nn 1.DX 150 mn)
Mobile phase : 3% Hs;PO, : MeOH= 45 : 55 VNV
Detector : UV 280 nm
Flow rate : 1 mi/min
AUFS : 0.05

O Temperature : 50C

o O O O O

O Sample injection : 10
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10 mgA S 20 m A & flaskoll @3 50% ethanol®
=0] T Fixsted FFAoE lgon FZAHE

A &S 913 HPLC #2dait 248 & 13 2t}

R U ER

1. B+ IR H Ol IRMLBRY ik

E%U et S & 204 HE A F Edol A
A B wE #7118, FEAA, 24, vt
gl S7HENT BEAA e A FES] pH

.52 7V w%ev 7 ¥E, AMYES pHe

rlr U:i) udk

Table 2. Chemical properties of experimental field

t
=

B TN B
Zrol7t giglem #4718, AU, e, vladd
FFE AYE, FE, AYE €28 Frlete BE
< 29tk E3, FA B4 BN ¥ 33 2o
APFENAM FHEFE, BEHE 2 Zgugo] R =
gtou} AFEGN ALE 2imm, 33 JEF
o] 247} 56%, 53% 2 ¥ 7Ado|Ah

a3 FAEY Y YL E 4N 28K T
ol 2.25%, HEQAH Ze FFol 47} 1.
65%, 1.59% o3 C/N&L 21.4% 2 vua &
37t Z 53t AT

aA AIGE, FES f71A HulA g2 &
7NE, FEQAS FFT £ BEAL TPl Eol
BHES BEERCZE & nAES 84 EG F

pH EC oM Av.P,0s CEC Ex.-Cation(cmol*/kg)
Treatment +
(1:5 H,0)  (dS/m) (%) (mglkg) (cmol*/kg) K Ca Mg
Loam Before experiment 53 0.79 0.7 370 7.9 0.31 2.87 0.96
After experiment 59 1.17 1.1 423 98 0.38 3.41 1.20
Sand  Before experiment 57 0.16 05 262 104 0.54 1.73 1.62
loam  After experiment 6.2 0.20 08 337 113 0.61 258 233
Clay Before experiment 7.2 0.25 1.1 450 11.2 0.45 7.72 2.75
loam After experiment 75 0.31 15 477 129 0.49 8.21 342
Table 3. Physical properties of soil used in this experiment
Bulk density  Porosity Solid Hardness Particle size distribution(%)
Treatment o o
(glen) (%) (%) (mm) Sand Silt Clay
Loam 1.28 48.5 4867 18.6 58.5 27.3 14.2
Sand loam 1.36 453 52.6 15.8 734 15.2 11.4
Clay loam 1.23 56.2 438 21.4 28.7 18.4 529
Table 4. Chemical properties of the organic fertilizer used.
(unit : %)
Treatment pH T-N T1-C Av.P,Os CNN K Ca Mg
Rice straw manure 7.3 225 425 1.65 214 1.59 1.33 0.71
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Table 5. Effect of different soil textures and application conditions on the growth characteristics of aerial,
underground parts of Scutellaria baicalensis G.

Treatment Emer-  Stem Stem No. of No.of g pw Length of Diameter of DRW  Percent of

——————— gence length diameter branches nodes main root  main root
ST AC  rate(%) (cn) (nn) (ea.) (ea.) (g/plant) (cn) (nn) (g/plant) large roots

1 83 38 6.32 134 258 16.1 25.3 8.16 8.2 70
Sandy 2 86 44 7.50 16.9 288 227 217 0.44 115 76
loam 3 84 41 6.99 15.6 272 18.5 265 8.65 a4 73
M 84 41 6.94 153 27.2 19.1 26.5 8.75 97 73
1 84 40 6.63 16.3 26.5 18.8 257 8.69 9.3 72
Loam 2 88 47 8.17 18.5 307 26.0 29.4 10.36 12.7 77
3 86 45 7.70 16.0 283 215 283 9.57 104 74
M 86 44 7.50 16.6 285 221 278 9.54 10.8 74
1 79 34 453 125 231 153 242 7.39 7.2 68
Clay 2 85 41 6.43 16.2 27.8 20.6 274 9.88 99 75
loam 3 82 37 5.60 15.1 256 17.2 255 8.08 8.4 73
M 82 38 5.52 14.6 255 17.7 256 8.45 8.5 72
F ST 743" 1091 943"  629* 486 73.5* 35.8* 18.7 30.7* 78.4*
AC 235 624 513" 295 221 467 18.3™ 10.4* 15.4* 26.7"
value sTyAC 124+ 276 238 114+ 107 195 9.3 NS 85 13.6*
LSD. ST 167 218 194 1.74 163 1.82 1.68 135 158 1.75
05! AC 140 163 1.58 1.46 139 1.50 1.44 121 1.45 148

% Abbreviation 1 : Non application, 2 : Rice straw manure 30,000kg/ha, 3 : N-P-K=60-90-60 kg/ha, ST : Soil textures, AC :
application conditions, SLDW : Stem-leaves dry weight, DRW : dry root weight
' . Mean comparison among soil textures and application conditions at 5% level
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Table 6. Comparison of inorganic-components content in leaves and roots Scutellaria baicalensis G.

(Unit : %)
Treatment T-N P,Os K0 Ca0 MgO

ST AC leaves Roots Leaves Roots Leaves Roots Leaves Roots Leaves  Roots
Sandy 1 307 1.85 2.40 1.87 251 475 1.33 0.24 0.72 1.20
2 3.51 2.19 298 232 3.06 534 195 0.39 1.04 1.38

loam 3 3.29 1.98 263 2.18 2.73 517 1.67 0.30 0.90 1.29
1 3.22 1.87 255 1.91 2,65 4.89 156 0.26 0.83 1.24

Loam 2 3.59 224 3.05 2.38 3.29 5.41 208 0.42 1.08 1.42
3 345 2.09 2.86 223 292 5.20 1.81 0.34 0.99 132

Clay 1 2.86 1.91 223 2.06 243 497 1.5 0.29 0.68 127
2 3.38 2.30 269 242 2.87 5,59 1.74 0.46 0.94 1.46

loam 3 3.14 2.17 247 2.28 259 5.26 1.43 0.35 0.79 135

LSD. ST 0.28 0.19 0.31 0.26
05? AC 0.17 0.13 0.25 0.1

0.36 0.41 0.26 0.15 0.18 0.13
0.29 0.18 0.14 0.05 0.09 0.02

% Abbreviation is same as Table 5.

' : Mean comparison among soil textures and application conditions at 5% level.
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Table 7. Comparison of baicalin, baicalein, wogonin contents on S. baicalensis root with different soil

textures and application conditions

(Unit : %)
Sandy loam Loam Clay loam LSD.05

Treatment

1 2 3 mean 1 2 3 mean 1 2 3 mean ST AC
Baicalin 6.92 970 927 863 7.13 994 946 884 734 1014 960 903 060 024
Baicalein 127 355 244 242 136 382 265 261 142 404 270 272 052 019
Wogonin 041 223 135 133 050 241 165 152 057 25 172 162 026 013
Total 860 1548 1306 1238 899 16.17 1376 1297 933 1674 1402 1337 073 032

% Abbreviation is same as Table 4.
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Table 8. Correlation coefficient among the planting characteristics and the contents of component with
Scutellaria baicalensis G.

Factors 1) 2) 3) 4) 5) 6) 7) 8) 9) 10)
1) Stem length - 0989 (0967 0927 0891* 0907 0953 0946 0905 -0.874™
2) Stem diameter 0.989** - 0.944* 0831* 0808* 0871* 085" 0.793* 0.867* -0.825"
3) No. of branches 0.957*  0.944* - 0.929** 0.852* 0846 0930 0812 0.785* -0.853"
4) Length of main root 0.927* 0831* 0.929* - 0.867* 0.960™ 0956** 0.893* 0.960 -0.832*
5) Diameter of main root 0.891* 0.808* 0.852* 0.867* - 0.845* 0936 0.728* 0.771* -0.849"
6) Percent larger roots 0.907* 0.871* 0.846* 0960 0.845* - 0.941* 0965 00930 -0.894*
7) Yields/10a 0.953** 0.856* 0930~ 0.95%* 0.936™ 0.941* - 0.937 0986 -0.948*
8) T-N cont. of root 0.946* 0.793* 0812 0.893* 0728 0965 0.937 - 0.964* -0.941
9) K;O cont. of root 0.905* 0.867* 0.785* 0.960** 0.771* 0930 0.986* 0.964 - -0.916™
10) Total constituents cont. -0.874™ -0.825* -0853* -0.832* -0.849* -0.894* -0.948* -0941~ -0916™ -

* Significant at the level of 5%
**Significant at the level of 1%
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