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A Study on Direct Sowing Culture of Scutellaria baicalensis
GEORGE Cultivated after Barley

Byung Sun Kwon, Jong Sup Shin"

Abstract

This study was carried out to determine the effect of various fertilizer levels, sowing
time and planting density on the growth and yield of Scutellaria baicalensis GEORGE
cultivated after the barley in the southern coastal areas of Korea under the non-
mulching condition by direct sowing culture.

The flowering date of medium dressing plot(N : P:Os : K2O=9 : 13.5 : 9kg/10a) and
heavy dression plot(N : P.Os : K:0=12 : 18 : 12kg/10a) were July 23.

The flowering date of the medium and the heavy dressing plot was delayed by
3days compared with that of non-fertilizing plot. The growth characteristics such as
stem length, diameter of main stem, number of branch per plant, main root length,
main root length, main root thickness and dry weight of stem leaves were more
increased at medium dressing plot than that of other fertilizer levels. The root dry
weight of in Scutellaria baicalensis GEORGE cultivated after barley was highest at
the fertilizing plot of N : P:Os : K.0=9 : 13.5 : 9kg/10a.

The dried-root yield was 178kg in medium dressing plot, 167kg in standard dressing
pot, and 126kg in non-dressing plot, The dried-root yield of medium dressing plot was
7% and 41% higher than that of standard dressing pot and non-dressing control plot,
respectively.

Emergence and flowering dates in the sowing time of June 1 were earlier than those
of the other sowing times. In the sowing time of June 1, length and diameter of main
stem, number of node per main stem, number of branch per plant and dry weight of

stem leaves were greater than those of sowing times of June 10 and June 20. Yield components
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such as main stem length and diameter, main stem numbers, branches per plant, dry weight
of stem leaves, main root length and thickness, number of large root and fine root per plant,
and dry weight of root were the highest at the sowing time of June 1 as the yield of
71.3kg/10a. Optimum sowing time of Scutellaria baicalensis GEORGE cultivated after
barley was June 1 in southern areas of Korea.

Stem length was long in dense planting of 20X 10cm and short in spacious planting
of 30X 10cm and 40 X 10cm by direct sowing cultivated after barley. Stem diameter
was thick in spacious planting of 30 X 10cm and 40 X 10cm and was thin in dense
planting of 20X 10cm by direct sowing cultivated after barley. Length and dry weight
of root per plant were decreased in dense planting of 20 X 10cm and were increased in
spacious planting of 30X 10cm and 40 X 10cm by direct sowing cultivated after barley.

Yield of dry root was highest in optimum planting density(30 X 10cm : 33 plants/m?)
by direct sowing cultivated after barley.

The correlation coefficient between number of planting plant and stem length
showed highly positive correlation. These characters of stem diameter, number of branches,
main root length and yield of dry root mentioned above showed negative correlations

with planting plants.

Key words : Scutellaria baicalensis GEORGE, Fertilizer, Growth, Root weight, Sowing

time, Planting density.
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Table 1. Soil properties of the experimental plot before treatment.

pH O.M. P:0s Ex. cations (me/100g) CEC
(H.0=1:5) (%) (ppm) Ca Mg K {me/100g)
6.4 4.5 382 5.1 3.9 0.74 11.2

d
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Table 2. The levels of fertilizer application.(kg/10a)

Level
Fertilizer ! 2 3 4 >
N 0 3 6 9 12
P.Os 0 4.5 9 13.5 18
K0 0 3 6 9 12
Zda 3 o

Al” 1. AHIE AE

1. A543

Wl Fat g Aje] 276 whE AANES-S B Alu|EEke] AR S 13
7} zko] F-H]F(N-P.0s-K:0=0-0-Okg/10a)2] 7§3}7] 749 204 o] ®]3}te] = E AJu|F7} 7
o 21d~23Ud 2 1~2d &A /WSt Qe ol FA 32emel B3] Alx)
T-(N-P,05-K:0=3-4.5-3, 6-9-6, 9-13.5-9, 12-18-12kg/102) 5L 33~35cnZ 1~3em® 2}
2 £7] F71 9A F8]+9 3.76mmel]| v}3te] AlB]FE-L 4.25~5.58m =2 0.49~1.82mm
7} o &t
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& 87 8.14mmo] w8t Al FEL 8.95~985mE FHIL FF AAFFL T
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Table 3. Variations of growth and agronomic characters of Scutellaria baicalensis GEORGE
treated with different fertilizer levels.

Fertilizer Stem  Stem Main Branch Main Weight of
levels  Flowering Lodging length diameter No. of root  root root stem and leaf
(N-P2O:s date (0-9)  (cm) (mm) branches length length diameter (g/plant)
-K.0) (em)  (cm) (mm) Fresh Dry
0-0-0  July 20 32 376 92 205 261 8.14 36.5 205
3-45-3  July 21 33 425 11.5 233 288 895 48.6 238
6-9-6  July 22 34 489 124 252 31.0 957 554 279

35 564 135 265 328 985 57.8 297
34 558 127 257 317  9.67 56.7 28.5
0 231 167 333 486 539 142 17.96 7.75

9-13.5-9 July 23
12-18-12  July 23
LSD(©0.05) 003 1

oo oo oo
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2l ] el g A A S 2z AR|eEE geldte] AR 2 A EE-g
P A EAS AW vl Al &3kl el 29 $5F Aolrt AAHR = A 3%
9] X4 549} 7o) Fu| F(N-P.0s-K:0=0-0-0kg/10a)2] 7.37§ 0l H]3}ed Au]F(N-
P:0s-K:0=3-4.5-3kg/10a)= 8.57], & AJH]F-(N-P.0s-K:0=6-9-6kg/10a)= 9.87]9] .
Z=1] F+(N-P,05-K-0=9-13.5-9kg/10a)&= 11.57] 2 7}& wt 7w o}u] F(N-P,0s-K.0=12-18-
12kg/10a)= 1077124 g0 2 wolr}

F AATETE FulTe 6.5gell wste] vl e 8.7g, BE AB]TE 9.8g0] K20
FH)TE 108go2 /b 2ok ohg o2 ohu|Er) 10222 Wotch

FFATFE 2L AFo2 Fu)F 4.5g0)] v]3te] LnH|F= 49g, BFE AH]F=
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ZAZN S U FIE45%E TV R ¥ T Tl = 292 7 9oy
F A\l 44%, Tl 43%0] Aot
FF ALFANA ASFL Fu T2 285wl v Fte] An| = 3.12g, XFE Au|F
= 354g0)glom FH)F= 3.87g2 2 A Wotw ohH] & 3.68gellth.

ALF A AT 22 Ao 2 FH| Tl A 3.26g, thu]F-ollA 3.21g, BF A
Bl ol A 3.15g, A8 Tl A 2.56g, F-u] oA 2.20g $olich.
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AEle] A)u]Ek& N-P205-K20=9-13.5-9keg/10ad] 71 2.2 #t= o]}

matA] FE A el = 59 F, el B, bF 58 8 A% &
A 8] 8- N-P,05-K:0=9-13.5-9kg/10a 5 A|¥|3}& Zlo| $FA S =
Aol gl AMul FrtME 222 AufA] Au|FFEE FFA]-E ARSI ARl
of Aejslel g HAog £

Table 4. Variations of yield and agronomic characters of Scutellaria baicalensis GEORGE.

Wt. of dry root Ratio of

Fertilizer Wt.of  Dry (g/plant) complete

levels No. of fresh matter Yield of Index  root
(N-P:0s branch root ratio Complete Incomplete Total dry root (%)  weight

-K:0) roots  (g/plant)y (%) root root  (keg/10a) (%)

0-0-0 7.3 11.0 46 2.85 2.20 5.05 126 100 56
3-4.5-3 85 13.6 42 3.12 2.56 5.68 142 112 55

6-9-6 9.8 15.3 44 3.54 3.15 6.69 167 132 53

9-13.5-9 11.5 17.0 42 3.87 3.26 7.13 178 141 55
12-18-12 10.7 16.0 43 3.68 321 6.89 173 136 53
LSD(0.05) 3.4l 4.77 2.64 0.83 0.97 1.80 30.8 19594 2.65
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E5elA Edx & SE1E 2 vaste) 2o 6 19 FF2 1Y, 649 10d
GE-L 6, 64 20% ulr%—% 3R FF77E Qg et e de7)t 2
FH e ole AL AeH tEe] A £63} 2Fo] Hde nlste] & 3ol A
Bol B FEE FAAA F 7 UL BE Hole] Sxr) WA A Hgler &4
45 53 252 7 os AzE oA ol mA 9} 1Y NFrsdeE 69 19 2
71 pFToll A saddeoldln 64 104, 64 204 FFTellA = 27 474, 37 24 5
F717F zol Aol w2t A gotAle Aol d2AZE 64 14 FF7(69
e dZEAIZHAA 504417 0.2 64 104 S0 T+ AEAD) H 64 204 %F
(64 sk dFRAHET AT 7 357 258 A3 7AA] & A4k R 877~1164
colsledl 64 1d Z719F(1164T)ell M HAS=7E i} AN 87} wepa o 11H7)
AFdFE 7S5 U2 NS A8 IS5 JA o= AfRHrY. o) 2
< A= d F(1988)0] 449 19 FHFA 97~1124 2 N3 22 d57t A2 5
410 FFollr = 74~80d 2 Wepxiche Bt dAH

Table 5. Flowering response in different sowing time.

Sowing time Emergence date Days to flowering Flowering date
June 1 June 12 54 July 24
June 10 June 16 45 July 25
June 20 June 23 37 July 27

LSD(0.05) - 24.3 -

Table 6. Meteorological factors in June 1996.

Sowing time Aver. Max. Min. Precip.  Sunshine Accumulative*
Tem. Tem. Tem. hours temp.
June | 20.6 26.4 16.2 62.5 50.4 1164
June 10 21.2 26.7 18.0 90.0 353 986
June 20 213 258 18.7 198.0 119 877

* From sowing time to flowering time
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Wt A5 HE AR ASIRE B1% Bo] FARL 69 12 FFol
36cm, 69 109 TFEo] 34cm, 64 20 o] 31lemE FE7|7F wE 69 1Y FEA]
36emZ 71 ZAled v 5(1988)0] B g =t S5 (49 1 ~44 204)9] 573
7 39~41cmdl] B3} o] A oM E FA Folw WA ¢gkon FHL AeFA
S Ao 69 1Y 3Fo] 4.8mm, 64 10Y FEo| 4.3mm, 69 20¢ Lol 3.7m=E
el 649 1 3hEe] 2470, 64 10 3}H50] 227, 69 204 ShEo] 20/ = el 6
4149 g5 A Bttt 773 B4 =3 2 Fgo = 69 1Y shFo] 1871,
64 10 =}3Fo] 1671, 69 209 FZFo] 15712 viep} 649 1Y TFol A 714 @t
2079 A9 AEFE 69 1Y FFol 4] 227g, 64 104 3}pFol| 4] 214g, 64 20 5}
Zol A 181522 veht 69 19 SEolA Fha Bk,

Table 7. Growth characteristics of Scutellaria baicalens GEORGE as affected by sowing
time.

Length of Diameter of No. of node per No. of branch  Dry wt. of

Sowing main stem  main stem main stem per plant stems and leaves
time (cm) (mm) (ea.) (ea.) (g/20 plants)
June 1 36 4.8 24 18 227
June 10 34 4.3 22 16 214
June 20 31 3.7 20 15 181
LSD(0.05) 7.0 6.1 6.0 4.0 68.0

3. 29 %A Wol

] 5y-0] =2 AuA] D AQul A6 ot} xpolrt QR gk F2F Auel| A= 4Y
20 FEol A 12.8emZE 7HF A AT 5, 1995). o] mal Aful ol A = E83 o] 64
1Y g}£o] 114emZE 71 AT 202 649 10 3£ 93mP o1 6 204 =}
Z AL 7.6mE 2t F24 A 69 1d FFRAE 11.7mZE 7 FAYLT 6
4 10Y FFolM= 87m o™ 649 20 FFol M= 7.5m=E M5t A2
F+AT)E 64 19 FEeA 113702 71 Wty 649 10 sFEE 9502
ehyton 649 20 IFE 70002 2 S B ol 10a® AT v $(1993)4
olaly =bAul A] PES) & HA) ol A 44 202 3}Eo] 133.2kg, 532 AulolA] 49 1
A T}Fo] 75.7ke o2 71 S5 7HA S, o] 2A Aul ol A= 64 1 TFellA
71.3kg 22 713 Bty o502 694 10 FFollA] 60.4ke o2 Hotor 64 20U
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71l Ao Qs A H & A 64 1A oF2] AZ5%F 713k F5A
oA 2] 49 1 FFol| A9 75.7kg Bl A7 I o]} 449 20 FF oA 9]
69.4kg 7} 594 109 TFol| A 62.7ke?] FFR ;= BTIC} 5, 1993;1995).

A Aol A o] B}y 7 XHH}H FARA 7 2AE AL FF 559 s V)
F o Fol WEAYRG Hurj &L d3 HA7 &L ol AFE 1 A E A
A7 4 glem = o)mzt Al & 6}015 2718 #%H} 5SS AET 7] ELeR
Aty S o] A Aulsly sle ® I7HA] AL BF W7l A AufA]
Aol Zo F A e =8 gl wot o|m2to 2 Auigr o] ZAlo] 7
ol A& 7AAIA & AUvte A W Eoll FrlellAe ol 22 A& A oh"ra}ﬁl
A= A} oA FEA Yo A= 59 el e, 3 55 FHT AF 64 |
A FFE FEa ol A Aol A FFAAS M U5 ks Aol FUHUL
ANl A A E o)t A AFI|HZ FHFA Aol & QA st Aul]E s} of
g Ao B}
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Table 8. Yield and yield component of root as affacted by sowing time in Scutellaria
baicalens GEORGE.

Length of Thickness of No. of large No. of fine No. of Dry wt.

Sowing  main root main root root per plant root per plant total roots of root

time (cm) (mm) (ea.) (ea.) (ea)  (ke/10a)
June 1 11.4 11.7 23 9.0 11.3 71.3
June 10 9.3 8.7 2.0 75 9.5 60.4
June 20 7.6 7.5 1.7 53 53 48.8
LSD(0.05) 6.1 6.1 27 1.9 1.9 32.2

A" 3. MMALZ AlH

1 A§EAS ol

P2 ALY ALZHE 59 o).

3= DA T2l 20X 10em(5057/m2)+2F 30 X 10em(33F/m2)7-+= 74 234, 40X 10
em(25E/m)F= 79 24U BA WXk Wolx =x| ¥gro} AAL WA ALE A
7380 2 20X 10em T+ 38eme] 37, 30 X 10cm7-+ 36em$3 2.9, 40X 10em7-+& 35emE &
ot
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emZ Foh BA 4 G A] 20X 10eme] A TF= 12702 249k 2} 30X 10em o] A=A -
137], 40X 10cm®] A=A F= 14712 Bt}

oo} & A WA o] LB R, B, £E Foll tid /A2 A Ae] At
FgeFe] il 2 AFEA FE FUHE AT =AY 2 A

33329 FAAEQ me]oa] o Zoli 30X 10emT-o| A 26.5ecmE A 3, 40 %
10cm P+ 26.0em % A o), 20X 10em+E 252emZ AL o™, &8 o] 4] 30x
[0em = 323emE 2L, 40X 10em7-= 30.2em B AP o, 20X 10em = 29.2cm 2
gofrh. =20 A wal e Ao 2 30X 10emTollA] 9.88mmE F 0w 40 X 10cm
T 9.46mZ F91 2}, 20X 10em T 8.12mE 7HEAUL AEFY F9 SFAME
30X 10em 77} A7 dF0] 58.2g, AA g F0] 31.0g2 2 ¥ 40X 10emT- F A AA
0] 56.3g, A g Fo) 293z 2 T o} 20X 10emT-& WA P Fo) 54.7g, A7
ZFo] 26.7g2. 2 gkt o9} e A= 20X 10em HAF+ mrd 50 A L2 30
X 10cm A=A 9] med 3354} 40X 10cm @] 2] nmed 2559 7| A 7He) A Aol A of
B, $8, Faaeke] 7hao) gl Ao g AzbE oo

Table 9. Vanation of growth traits according to different planting densities of Scutellaria baicalensis
GEORGE by direct sowing cultivted after barley.

Wt. of
Planting  Flowering Stem  Stem  No. of Main root Main root stem leaf
density date length diameter branches length  diameter (g/plant)
(cm) (cm) (mm) (cm) (mm) Flesh Dry
20X 10
(50 plants/n?) July 23 38 6.2 12 252 8.12 547 26.7
30x10
(33 plants/m?) July 23 36 6.7 13 26.5 9.88 582 310
40x10
(25 plants/n) July 24 35 6.8 14 26.0 9.46 563 293
LSD(0.05) 0.97 297 0.63 1.94 1.28 1.78 341 8.25
2. #FEA 9] Hol
o] AU ¢3F PAEo 3t Wel= E1054 e}
22412 20 X 10em(505/m?) WAV F7} 8. 770 91 ¢ v} 843 30 X 10em(335/m2) -+ 10.77),
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40 X 10em(255/me) = 9.570 2 ggton F AT FEF A% 20X 10cm DA 7=
16.2g2l 9} ulslod 30X [0em-= 18.2g, 40X 10em & 17g 22 =917, 245 v] £l A
% 20X 10cmT-= 41%<1H) B)8}od 30 X 10cnT-+= 43%, 40X 10em - 42%<] o}

153 2A3F 94 20X 10enTF-o| A 6.71g 6] 8]3}e 30X 10emT-+& 7.13g, 40X 10
emTE 6.85g0. % W@k, 10ad A4 =3 20X 10enTE 159keg el d] H]3}ed 30 %
10ecm 7= 168kg &2 WL T 40X 10enFE 162kg & 2 Tkt

b M2 g Al ske] A AJAHEE 30X 10emt 40 X 10em7} A ggE 2l o
A7t = 30X 10emrnrk T FEA 02 A7 E oj Al o) o 22 A= z—Jr s
o] HA QA EE AP A I A = 30X 10em(335/me) 7} FA W ol 4] A} E5=FFo)
of A& AMAHET g A ZFL Aol th(e] 5, 1989).

A l-ru

Table 10. Variation of yield and agronomic characters according to different planting
densities of Scutellaria baicalensis GEORGE by direct sowing cultivated after barley.

Wt. of Wt. of dry root(g/plant) Ratio of
Planting No. of  fresh Yield of Index complete
density(cm) branch  root = Complete Incomplete Total dry root (%) root wt.
root  (g/plant) root root (kg/10a) (%)
20x 10
(50 plants/m?) 8.7 16.2 3.45 3.26 6.71 159 100 52
30x10
(33 plants/n?) 10.7 18.2 3.76 3.37 7.13 168 106 54
40x% 10
(25 plants/m?) 9.5 17.9 3.54 3.31 6.85 162 102 52
LSD(0.05) 1.54 2.17 0.30 0.10 0.41 892 615 274
3. APATY g3
AF@Azre] Ade 113 o) ALFS T2 2ol mxo] Ao Ae] gl
ow, AAH FAFAE Fo ABE LA o] F &o| =¥ Fdl ZA FFE
ez dAH.
=% AT A, 2ARRAE ¥ 4TS 1AT AR ADFRAE ¥ 4
Bg wol Fu APy A% AR, AW, AGE A2 Foo] FolA e T
A en Hejeh F2 o), AZF ol B AdoloA HErt FFE o] E
2aFo] ZUGE & & Usith $ASG} F2e Ao], AZF AR H9 o]
4= 3let
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Table 11. Correlation coefficients between each characters according to different planting densities
of Scutellaria baicalensis GEORGE by direct sowing cultivated after barley.

Planthing
Factors ) Y Y: Y- Y Y.
densites( X))
Flowering date(Y) 0.602
Stem length(Y:) 0.713 0.752*
Stem diameter(Y2) -0.997*  0.727F -0.897"
No. of branches(Ys) -0.718 0.746™ -0.982**  -0.186
Main root length(Y4) -0.439 -0.132 -0.618 0.341  -0.610
Yield of dry root(Ys) -0.235 0.189 -0.685 0.332 0.327 0.983*

e

G- vkl A shge] WA A shAul Al A A A, shE], AL = E v 3]
M7l e NA, B3t %3S STHAA B A4kl 7|32 A AHF&
FAE AA’E A g AAE Qofshd oh-g3 Aot

1. $-8] F-(N-P:05-K:0=0-0-Okg/10a)2] 7|5 7] 7€ 20 o] H]s}od ZE Aju]Er} 74
21 ~234 2 1~24 HA Mgt

2. A5YAA AR, Ad, A, F2, F24 AAAF AR AF LS ol T
H) 3t B E Aw| 7} ek aled 2ub 1) T(N-P.0s-K.0=9-13.5-9kg/10a) o) A] ]2
Fz3tsdch

3. %A ALFL P TR BE AT FEEG o I Foll A FHFN-
P.0s-K:0=9-13.5-9kg/10a)o| 4] 10a} ZATFo] 178kg 0.2 Fu]F2] 126kgol| u]3}
o 41%7} F4EH Q3 EF A H]F-(N-P,0s-K.0=6-9-6kg/10a)2] 167kgel] ¥} s} A =
%7} 5= Aot

4. ZFol 287170l gloA 6Y 1 T5L 64 1292 11Ye] 28 =T 69 10
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