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Effect of Sowing Date and Mulching Materials on Growth and Yield
of Scutellaria baicalensis Georg

Gyu Chul Park, Tae Dong Park, In Jin Park, Kyong Ju Choi, Chang Chul Kim,
Myung Suck Kim, Gill Hyun Her and Byong Jun Chung

ABSTRACT : This study was carried out to investigate effects of poly-ethylene (P. E.) films mulching
according to the different sowing date on growth and vield of Scutellaria baicalensis G. In sowing date at
Apr. 20, the number, length, diameter and yield of root was increased. In black P. E. film mulching, the
growth of shoot and root was better and weed control was more effective than open field cultivation during
hot season. Therefore dry weight of root was increased by 5% at Apr. 20 as compared with Apr. 1in P. E.
film mulching and that of black P.E. film mulching cultivation was increased by 13% as compared with
transparent P. E. film mulching cultivation. But in nonmulching cultivation, the vield of root was increased
at Apr. 1
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Table 1. Physical-chemical properties of experimental field before trial.

- 0.M P,0s Ex. cations (me/100g) C.E.C
P (%) eom) K Ca Mg (mg/100g)
6.5 2.0 329 1.24 3.76 2. 292 8.58
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Fig. 1. Effect of P. E mulching materials in different sowing time on emergence rate.
Trans. P.E. : Transparent poly-ethylene film mulching.

Back P.E. : Black ” ” ”
T/B P.E : Transparent and Black ”
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Table 2. Monthly variation of soil temperature at 10cm below the ground as affected by different mulch-~

ing materials.

Observed Mulching Temperature in soil (C)
time materials Apr. May June July Aug. Sep. Oct. Mean
Non mulching 16.2 20.5 24.7 25.7 26.4 24.5 16.1 22.0
10 - 00 Trans. P.E 18.7 24.2 26.0 26.1 27.5 27.5 17.0 23.9
‘ Black P.E 15.0 20.3 24.7 24.1 26.2 24.5 16.0 21.5
T/B P.E 18.0 22.9 25.0 26.0 27.4 26.5 16.8 23.2
Non mulching 22.0 26.3 30.0 29.5 30.7 27.7 21.1 26.8
1 00 Trans., P.E 25.0 32.3 33.3 30.8 31.0 28.7 21.7 29.0
' Black P.E 22.0 25.7 29.7 28.7 29.7 27.4 2.0 - 26.3
T/B P.E 24.5 30.9 30.7 29.0 31.0 28.3 21.5 28.0
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Table 3. Flowering response to P. E. mulching materials in different sowing time.

Sowing time Mulching materials Emergence date Days to flowering Flowering date
Trans. P. E Apr. 18 97 July 6
Ao, 1 Black 7 21 105 v 14
T
P T/B~» 20 101 7 10
Non mulching 9 112 v 21
Trans. P. E May 3 84 July 13
Apr. 20 Black » n 8 88 n 17
Pr T/B » vo5 85 » 14
Non mulching 7 24 86 n 25
Trans. F. E May 22 74 July 23
Black » » 25 77 v 26
May 10
& T/B » » 23 74 v 23
Non mulching 7 11 80 729
Trans. P. E June 9 84 July 23
June 1 Black 7 7 11 85 n 24
T/ B » 7 10 84 v 23
Non mulching 7 25 86 25
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Table 4. Growth characteristics of Scutellaria baicalensis G. as affected by sowing time.

Sowing Length of Diameter of Ny of node  No. of branch ~ Dfy Wt of stems
main stem main stem ) and leaves
date (cm) (nm) per main stem per plant (/20 plants)
Apr. 1 39 6.0 26 18 318
Apr. 20 41 6.1 25 19 326
May 10 32 4.6 22 15 232
June 1 33 4.7 22 17 186

Table 5. Effect of different mulching materials on the growth characteristics of Scutellaria bicalensis G.

Mulching Length of Diameter of No. of node No. of branch  Dry wt. of stems
. main stem main stem  per main stem per plant and leaves
materials (cm) (mm) (ea.) (ea.) (g/20 plants)
Trans. P.E 36 5.2 23 17 318
Black ” 39 5.8 25 19 334
T/B” 38 5.6 24 18 303
Non mulching 32 4.7 24 15 129

Table 6. The change of growth characteristics of root as affected by sowing time in Scutellaria baicalensis G.

Sowing Length of Thickness of No. of large No. of fine No. of
main root main root root per plant  root per plant total roots
date (cm) (mm) (ea.) (ea.) (ea.)
Apr. 1 11.6 11.8 2.3 5.1 7.4
Apr. 20 12.8 12.8 2.6 7.4 10.0
May 10 10.0 11.1 2.5 5.9 8.4
June 1 10.0 10.4 2.0 8.8 10.8

Table 7. The change of growth characteristics of root as affected by mulching materials in Scutellaria
baicalensis G.

Mulching Length of Thickness of No. of large No. of fine No. of
. main stem main root root per plant  root per plant total roots
materials {cm) (mm) {ea.) (ea.) {ea.)
Trans. P.E 11.2 12.1 1.9 6.8 8.7
Black » 11.9 12.4 2.5 8.1 10.6
T/ B » 10.9 11.5 2.7 7.0 9.7
Non mulching 10.3 10.0 2.3 5.3 7.6
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Table 8. Corelation coefficient among of growth characteristics of aboveground, underground growth

and dry weight of roots in different sowing time.

Dry wt. of

Thickness of No. of No. of

Sowi Length of Length of Dry wt.

owimng main root stems and main oot main root large root fine root of root  Index

date leaves 00 per plant per plant per plant

(em) (g/20 plants) (cm) (mm) {ea.) (ea.) (kg /102)

Apr. 1 392" 318a 11.6a 11. 8ab 2. 3ab 5.1b 109. 5a 100
Apr. 20 4la 326a 12. 8a 12. 8a 2.6a 7. 4ab 114. 8a 105
May 10  32b 232b 10.0b 11.1b 2.5a 5.9b 84.1b 77
June 1 33b 186¢ 10. 0b 10. 4b 2.0b 8.8b 74. 4c 68

y) Means within each column followed by a same letter are not significantly different at 5% level by Dun~

can’s multiple range test.

Table 9. Corelation coefficient among of growth characteristics of aboveground, underground growth

and dry weight of roots in different P. E mulching materials.

. Length Dry wt. Length of Thickness No. of  No. of pry wy
Mulching of main of stems . of main large root fine root Index
main root of root
materials stem and leaves root per plant per plant (%)
{em)  (g/20 plants) (cm) (mm) (ea.) (ea.) (kg/10a)
Trans. P.E 392" 318a 11. 2ab 12.1a 1.9b 6. 8ab 99.4ab 100
Black ” 39a 334a 11.9a 12. 4a 2.5a 8.1a 112.4a 113
T/B” 38b 303b 10. 9ab 11. 5ab 2.7ab 7.0ab 110.7a 111
Non mulching  32b 129¢ 10. 3b 10.0b 2.3b 5.3b 60. 4b 61

y) Means within each column followed by a same letter are not significantly different at 5% level by Dun-

can’s multiple range test.
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Table 10. The change of aboveground, underground growth characteristics in non mulching cultivation

of Scutellaria baicalensis G.

No. of No. of

Sowing Emergence Le?gm of Ler?gth of Thicllmess of large root fine root Dry Wt. Index
] rate main stem main root  main root per plant  per plant of root .
time (%) (cn) (cn) () ) feay  (e/10m) )

Apr. 1 64 33 11.0 10.1 1.2 4.4 75.7 100

Apr. 20 30 29 11.4 11.5 1.4 5.6 69. 4 92

May 10 34 26 10.4 10.3 1.0 4.3 62.7 83

June 1 26 23 8.5 8.1 0.7 7.0 61.4 81

Table 11. The correlationships of dry weight of root and it's components according to various sowing
date and P. E mulching materials in Scutellaria baicalensis G.

Length Diameter No. No. Length Thickness No. of No. of Dry wt. Dry wt.

Treat of main of main of of of main  of main large fine of large of fine
stem stem node branch root root root root root root
dztzmg 0.843™ 0.818" 0.704" 0.7297 0.936" 0.907" 0.662° 0.376 0.989" 0.834
Mulching - - - - . . . .-
. 0.814 0. 857 0.308 0.880 0.857 0.677 0.2662 0.910  0.993 0.979
materials

y) *, ** : Significant at P=0. 05, 0.01, respectively.
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Effect of Diameter and Length of Root on Yield in
Rehmannia glutionosa Libosch.

In Sik Choi’, Jae Secong Park’, Jin Tae Cho", Seok Yong Son™,

Dong ho Han', In Myeong Chung” and Jung Il Lee

R

ABSTRACT : This experiment was carried out to clarify the effect of root diameter and length on
vield in Rehmannia glutionosa on experimental fields of Chungbuk Provincial Rural Development Ad-
ministration. Emergance date was faster 8 and 10 days with root diameter 3mm and 9mm than that of root di-
ameter 6mn. Emergance ratio was high in the order of 6mm > 7mm ) 9mm with root diameter, and bolting ratio
was increased in the order of 9mm ) 6mm ) 3mm with root diameter. Leaf length had no differences betwere
root diameter and length, and leaf width had same tendency. Content of inorganic matter such as T —N,
P,0s K0, Ca0, MgO was high measuring date was delayed, and higher in root than leaf. Sugar content
was higher in November than in October and had no differences with root diameter, but was more de-
creased as the root length was longer. Yield was increased 9% with root diameter 9mm. Comparing with
root length, yield was higer 5% with 6cm than that of 1, 172kg/10a with 3cm, and decreased 25% with
9cm. And the profitable root was considered root diameter 8mm and root length 6cm.

W8 (Rehmannia glutionosa Libosch) & $-21}
& W 23 B, B Fol 5453 o, &
Hif e Paw el FRRE FUPe ghg AT
101520 434 (Rhinanthacedo) o] Bdts S44 &
AHEWZ BElols Mannitol, Catapol, Glucose,
Vitamin A Sgo] &A= fifl, @it MERET,

giw spol £ FHET TP kel B
B miES BMHETY 8 8340 676ha,
924Ecl &= 140ha® &HE R o, kg¥ FEBES
884l 3,680 ol o), 9240 & 5,660 22
54% 7} EMA AT #Ee] F HHES g4, o
W 3F, 2B FoE, Brde SEivetedA
®o s st PEAAM e \AC KHFS

* AL BA IR #ET (Chungbuk Provincial Rural Development Administration, Cheongju, 360 — 270, Korea)
s B LB BRI 8 (Coll. of Agri., Chungbuk Nat'l Univ., Cheongju, 360 — 763, Korea)

*x* VEMDE B3 (Crop Experimental Station, RDA, Suwon, Korea) .
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Table 1. Physico-chemical properties of the
soil used this experiment

pH O.M POs Ex-Cation {me/1008) C.E.C

1:5 (% (m K Ca Mg (me/1008)

57 1.7 229 0.22 58 0.7 12.3

HRMGES AL 7 ERES 2 st o,
e #Y& FEE, MR ZolE MEE 3t
I, FEFR F71E 3, 6, 9mm, ARG Zol& 3, 6,
9emZ 3] HEBELE 3 KIECZ RES #1738
At

MHEE HEAE 2, 000kg/10aS 2& HIEE M
A3, % N-P-K=12-12-16kg/10aS #
& 70 Bl MR8t $HARste] Rotaryst i . Fii
WEE 100cm F5d #HE 30cmx#H 10cm=
3HHE (30%k/m) S 2 31951, Bt dole 3em A
2 @A slad 4F 200 o #BFESIS T

W bEE 108 108 o AR FiEHE o8
< FAEEI R, Tk FE-S Alchol #hliEES #
Aata ow, M EERS R BEE 105 T
SERME 1HE A5 ®Rst Rz, 3 L MRS o
o EREEERE DRI A B R e
o, HAths WY BTk AT
& HTE Atago — Brix (0~32%) #EERTE 3@ #]
SET 1% MBS en, 1t £ AR RES %
FIfESy BT R o #3trh

1. BR3 L £F

FRE # L3 AH L & 20149} o], HBILE
B fEtR3mn F7]oA H BER7I6H 45U
Hale] 6nn FEAR-S 8H O] W3O, 9mm FEAHC A
¥ 280 =91, #ERS ZoldlA & fEHY F7]
9} 2L o 2 @RS 7] 6nm, B o] 6emol A B
2 BEEPAC. HBEL 3 FER 87. 0% Hst
o 6nn FEFRAN M = 0.6% =321}, 9mn TR A
=3, 4%7) @gkth

- 174 -



Table 2. Growth characters of aboveground part according to the root diameter and length in Rehmannia

glutionosa Libosch

Root Root Emergence Required  Emergence Bolting Leaf Leaf
diameter length days to ratio ratio length width
(mm) (cm) date emergence (%) (%) (em) (cm)
3 Jun 7 48 75.6 57.1 21.0 5.9

3 6 May 31 41 87.9 83.0 21.0 6.0
9 Jun 5 46 97.4 89.1 19.9 5.8

Mean Jun 4 45,0 87.0 76. 4 20.6 5.9

3 Jun 7 46 77.6 75.5 20.3 5.9

6 6 May 24 34 94.6 91.3 21.3 5.7
9 May 20 30 90.5 92.4 20.3 5.7

Mean May 27 36.7 87.6 86.4 20.6 5.8

3 Jun 15 56 79.0 85.6 19.7 5.8

5 6 Jun 3 44 90.0 89.3 19.7 5.6

9 May 30 40 81.9 92.0 19.8 5.8

Mean Jun 6 46.7 83.6 89.0 19.7 5.7
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Table 3. No. of survived leaves and chlorophyll content according to the root diameter and length in

Rehmannia glutionosa Libosch

_Root Root No. of LXW No._ of Chlorophyll content (me/FW)
diameter length survived Upper part Low part
{(mm) (cm) total leaves (em) leaves of leaf of leaf

3 32.2 124.0 24.8 1. 48 1.53

3 6 32.1 126.0 24.6 1.41 1.55

9 25.5 115.4 24.2 1.41 1.57

Mean 29.9 121. 8 24.5 1.43 1.55

3 32.1 118.7 24.6 1.33 1.48

6 6 30.0 121.0 23.0 1.33 1.48

9 24.4 115.7 22.8 1.33 1.57

Mean 28.8 118.5 23.5 1.33 1.51

3 28.6 113.9 21.9 1.48 1.57

9 6 27.8 109. 9 20.6 1.48 1.65

9 21.9 114.8 20.4 1.48 1.73

Mean 26.1 112.9 21.0 1.48 1.65

* Leaf length X Leaf width
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Table 4. Content of inorganic matter of plant according to the root diameter and length in Rehmannia

glutionosa Libosch

Divi- Root Root ) feasuring Content of inorganic matter (%)
diameter  length
sion (nm) (cm) date T-N P,0s K0 Ca0 MgO
3 Aug. 5 2.84 0.60 3.17 0.99 0.45
5 Oct. 5 1.69 0.52 2.20 0.68 0.36
6 Aug. 5 2.60 0.52 2.93 0.92 0.41
Oct. 5 1.65 0.54 1.94 0.78 0.34
3 Aug. b 2.89 0.31 1.42 0.47 0.21
Leaves 6 Oct. 5 1. 90 0.59 2.12 0.65 0.33
6 Aug. b 2.90 0. 56 2.72 0.95 0.42
Oct. 5 1.74 0.53 2.02 0.62 0.39
3 Aug. b 2.86 0.58 2.79 0.85 0.44
9 Oct. 5 1.81 0.53 1.49 0.48 0.29
6 Aug. 5 2.22 0.37 1.82 0.55 0.31
Oct. 5 2.41 0.61 1. 86 0.76 0.37
3 Aug. 5 0.65 0.47 1.18 0.14 0.20
3 Oct. 5 0.70 0.47 1.07 0.11 0.16
6 Aug. 5 0.65 0.50 1.26 0.17 0.19
Oct. 5 0.66 0.48 0.94 0.10 0.16
3 Aug. b 0.71 0.48 1.18 0.15 0.20
Root 6 Oct. 5 0.59 0.45 0.94 0.09 0.15
6 Aug. 5 0.72 0.50 1.07 0.17 0.19
Oct. 5 0.78 0.50 1.09 0.13 0.18
3 Aug.5 0.67 0.49 1.00 0.14 0.16
9 Oct. 5 0.72 0. 46 0.94 0.12 0.17
6 Aug. 5 0.68 0.48 1.14 0.18 0.18
Oct. 5 0.77 0. 50 0.78 0.13 0.15
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Table 5. Content of organic matter according to the root diameter and length in Rehmannia glutioncsa

Libosch
Divi- Root Root Meastring Content of organic matter (%)
. diameter length Total Reduced  Unreduced
sion () (cn) date . . Starch
mm, com sugar sugar sugar

3 Aug. 5 13.1 9.1 4.0 4.1

3 Oct. 5 17.8 7.8 10.0 4.6

6 Aug. b 20.3 9.3 11.0 3.8

Oct. 5 17.3 7.7 9.6 4.8

3 Aug. 5 16.4 9.3 7.1 4.0

Leaves 6 Oct. 5 25.6 8.7 16.9 4.7

’ 6 Aug. 5 16.4 10.9 6.5 4.0

Oct. 5 18.0 9.5 8.5 4.6

3 Aug. 5 16.8 12,2 4.6 3.8

9 Oct. 5 24.5 9.2 15.3 3.9

6 Aug. b5 17.9 9.6 8.3 4.3

Oct. 5 27.1 8.5 18.6 4.8

3 Aug. 5 43,2 3.8 39.4 2.1

3 Oct. 5 47.2 10. 2 37.0 2.0

6 Aug. b 40.3 2.6 37.7 2.0

Oct. 5 42.3 11.7 30.6 2.1

3 Aug. 5 f‘é 2 4.5 37.8 1.8

Oct. 5 i 15.7 26.9 2.2

Root 6 6 Aug.5 e 3.8 38.7 1.8

Oct. 5 41. 4 9.7 31.7 2.5

3 Aug. 5 41.9 4.7 37.2 2.2

9 Oct. 5 42.3 11.1 31.2 2.6

6 Aug. 5 41,7 5.2 36.5 1.8

Oct. 5 40.6 13.2 27.4 2.7
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