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Summary

Growth and Root Yield as Affected by Polyethylene Film Mulching,

Pinching Methods and Shading Conditions in Bupleurum falcatum L.
Yong-Kwon, Hyun

This experiment was conducted to examine the results of growth and
root yield of Bupleurum filcatum L. in different polyethylene film
mulching, pinching methods, and shading density. The obtained results
were summarized as the follows;

1. Plant height, leaf length, leaf width, stem diameter, root length,
number of lateral root and number of branch was fewer in a
polyethylene film mulching than in a non-mulching.

2. In a non-mulching, plant height was the highest at a non-pinching
and leaf length, leaf width, root length, root diameter, number of
lateral root, number of branch were the greatest at the third
pinching(25, Aug.) among the effects of pinching.

3. In a polyethylene film mulching, plant height was the highest at a
non-mulching and leaf length, leaf width, stem diameter, root
length, root diameter were the greatest at the third pinching(25,
Aug.) among the effects of pinching.

4. Characteristics such as fresh weight, fresh root weight, dry weight,
dry root weight were the greatest in a polyethylene film mulchjng
and total yield per 3.3m' was the greatest in a non-mulching

between polyethylene film mulching and non-mulching.
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. In a non-mulching, fresh weight, dry weight were the heaviest at
the first-pinching (5, Aug.) and fresh root weight, dry root weight
were the heaviest at the third-pinching(25, Aug.) and fresh weight
per 3.3m', dry weight per 3.3m' were at the first-pinching(16, July)
and fresh root weight per 3.3m’, dry root weight per 3.3m' were at
the third-pinching(25, Aug.) among the effects of pinching.

. In a polyethylene film mulching, fresh weight and dry weight were
the heaviest at the first-pinching(5, Aug.) and fresh root weight, dry
root weight were at the third-pinching (14, Sept.) and fresh weight
per 3.3m' were at the first-pinching (5, Aug.) and fresh root weight
per 3.3m' were at the third-pinching (14, Sept.) among the effects
of pinching.

. Root yield of Bupleurum filcatum in a non-mulching was twice as
much as it in a polyethylene film mulching, it in a non-mulching
was extremely much at | the third-pinching(25, Aug.) among the
effects of pinching.

. In proportion to the shading density, plant height was the highest in
90% shading density and was decreased by turns of 75%, 50%, 35%,
and non-shading treatment and characteristics such as stem
diameter, root length, root diameter were shortened by the increase
of the shading density.

. Fresh weight, fresh root weight were the heaviest in a non-shading

treatment and the more shading density rose, the less they weighed.
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R (Bupleurum falcatum L)< vUg|lfol &30, fixSHe 3=
EFEE BAEHWEAN 717 TA M SR Bol B4 Q& o3
ey dx, WES, BfEe 7~8Ad a0, §MREo] 71 Bof W} EP

xiel R = %¥(Bupleurum filcatum), R481(B. latissimun), 7N4EH
(B. logiradiatum), S W4H(B. euphorbiodes), A%8(B. latissimun), 3t%H
(B. chinensis)g°l 1o, BRAA #HEHD Ut %£Hc BAMY X
St BAONA BAMA ZB%EH F Mol Yo B®

Fiiel BRHHENE T2 g olfsln Jgeon, o= saponind
¥51h, bupleurumol, oleic acid, linolenic acid, palmitic acid, stearic acid,
lignoceric acid 5°] ttFe gz aF5 T ) H12®

Mo 2= Hinve Bal, RedEk, LTHEZ, R2RHE, @,
g, o Sl AR7E Ao, o wrell #&E, M, dinleld2dE FET)
ATk, 23 BHEOLR = B, £ FFE So02 EHsn
.

Kiie o3 EFHM dEd v e LEHEANMRE EMHEl
o277t A FHASA HEHT Ao}, £HEEo] e Ho] FE KA
JEdtm ' At WA LH BEA AELS 0%l 370hacl
373t& AERI, 93FAE 40%hac) 526t0 2 A EEol AL ®msln
FEZ EAHT JpBP

BTl S BRANE S8 EHU RES EFKC BRAMMeR EES
HA 5 ABA R BEFT 283D oy, ¥&9 4£EH 5L
mEE Lol B3 HEZ 903 Kol

mebA K RS e B mRE KEE #A SEHREL BHWwoes
EZodd BE HEHS BO ¥ BEXEEV £8 4% R B KB
nAs BEE WRE BszA BT A
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SEH RO FOSA oW, HikEo MAHT REE IA ETE
O #F %£(1992)7 ®EsAT. R $(1995)°% F %1991 EH
MBS e EnET HEKEE Bmecn ®4Esi9em, #5(1981)'%e
EHARAN BHFLSE Aol B BmEAT, £HFHY Boe
% - EFo ®WmAT T W& AT

& %(1993)72 =HE AN HKBES EHOEA K BHUENA
61%- 120% ®|mEAew, FHET FHLI B BlKe] Fw, ¥
oEE A HL BAME 18% #BEHAATT AT a2 A FH
7bg &S 8A LatEd MLsld Fu, L KRisld FE& Ao TR
Weiol wi-¢- FolATY #Hi4Ldo.

O (1995)P e 4l BRol S0enf2E Atem MO BAME GE
PR Wmsta, TS AFLS 13 Mokde 7A 16H thd st=
Aol 7t REiFstHen, 23] f0LE 8H 168 HWMOBIANA 4ARIKEo
Bo HEGsUT}

F 019DV ojstm Lo LS BHEARMAM AMARNS
sl JI-AAM FLsts FHol HKEL EmAdEolUYd RES
FolAtn e, K %(1995)7 LHPERE] 50mElZ WL A$
RE BAA 4ARKE BAESGD SAn, AFDH 13, £F P 23
BOEANA HEKREEZE 71 gdon #E3 9o

#(1995)e gHEEd YoM FHNIRTES EHFE o i
BEZF 05 ~ 33C7F =kon, v dEgs & Yt SEY BERE 59
FRLo2 A3t Mt EIREIE ol JUeikdtin 3, ®|EEE Hato
0% REES AHKE BAHAGT AT F(1992)Pe %o HE,
¥R 59 MEL NdgEERD SdMd A JERoy SEEE
HKEBEEAA BF3 AT A

B %(1993)%, 21857 YYEI} FIUVERD BERo) Adn Yo,



B O%(1993)7, # H(199)7e BE, £ HEL 2 287 ddT 84
st L, H# %(1992)%2 ¥RI} FERLS NIHFES EHERT 4Fol
FUD, KB ULAHEEE BEEREI L ox BEAAY BE%3
BATHT ®ESHT. 2D H (19907 R HEEE Bld BEFo
BEHEFECD 300 BE Ao, £ £(1995)0L Ee BEolY %K
K-S KAV FIL KBK, ZES EREC oy BEJ U3 Hiks
At st s B FA i3 mTFEe FAHE K¥o BL&4E
AR, ol LS T £FES AT ME7 Aoz #®Esida,
& #(1995)°e o) GHE SEES o HMS YellD BEI
HBERHEAE HBE BolA ddov, A7 ##des Fo HBL B
Aot w3 A T

#1995) - 4l N BB BT BERE Hetd %R Zm HEK
B iel AL AW EHiEo]l ¥ TAYIAT L gem, 4ma
B ol BAK/E FAARRD 3T LHES 2YEs FdAmBT
o)l o, 10ak WES ZEc BKEHJATT #HEsHUT.

B1995)Ys sl M EXEEIF viEmE ARV FRTha sgon,
£019DVe ER, £, EARKS J8F AL 2F sIAEe ErE}
AT ST, & H(1986)7' 4 H oA EHREEI & £2 B
B il= =R, BER, BERE 44 431 RE, K&t 25% EXNA
7HE Aok stAew, 10a%d ME 2 T8-S EIEX(64.5ks) HH 25%
EXNAM 16% BUEAT, 50% HHES KBS 8% Bk E O Hitwoz
EIE EXRREE 36%2 ATV ®ESHT.

#1995)c EXE HE SAKE UFPI, RBEE SREC o
ol 21 FEMT B ERol B, A% £HE © TAY HE
o3 HERKRE Mt mE1 EHY 4AFo] ezl AL ¢ F UeH,
EPNIEdHES FdE ¥ @fHaE BIoy ols uEXe] Yo}
Wy E ARt Eio]l Bol AEEC] BU%7 Eoz HEY Ras
AN EREKE KBS BHAEATT BT
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gtAstAon, BES 48 28 B A

ABESY HES REHSE KLk BHE ¥ BESELOT,
LBH) ERE £ 1dA Be vio 23, FHELMRMO SREHLS K20 A
HE ukek o

Table 1. Characteristics of experimental soil before cropping

Organic Available Total Exchangeable cationime 100g)  CEC Degree

pll matter P20, N Ca Mg K (me/100g) of base
% (ppm) (%) saturation
56 85 61.3 0.22 1.2 1.0 0.83 12.89 41.92

Table 2. Maximum, minimum and mean temperature, hour of sunshine and
a month amount of precipitation during experimental period
Month
Factor

pr.  May Jun. Jul.  Aug. Sept. Oct. Nov.

Max. t. 186 22.8 24.7 31.2 30.9 26.0 21.7 18.0
Min. t. 12.0 15.0 179 25.7 243 19.8 16.2 11.8
Aver. t. 15.1 18.8 210 284 279 230 18.7 148

Pre.(mm) 355 83 1141 723 1215 47.0 90.4 80
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AR S 1EE S 33m=E Aoy, AREAES v 9%
FEL, 08 MEE 3KES] 7TRE HYk AABER 9L, IERKAS 10a¥
EH# 1Tke, B5B 21kg, ME 17ke, HEE S0kg& 28 XIEZ Ao

AR WHE BHE SaACESRSHE RE 2-3K) HREEHEES Sen
2 3o 1AY 71 558 Sten, it FEe BH IREE ERFY
Mo kol des T}

A AEAA 0 TH 168 (a), 84 5Fi(b), 84 25H(c), 94 14H(d)
A% EHSIYo W, RO ke 78 169 b7 30emol Y W 9ol A
Fo 2 10mfelE HOS Bhstded, 84 SHole M LE7F 40em, 8425
S50cm, 9¥ 16Y S0mold 1 AL 10m® LS Ao HEHELS 0.3m =2
YA HUE EAme BEA RAEEIE JFASh

AfTidge 11 14pd [ 10 E RiEsty TR - £ -
OB B HE - HER - AHfE - ZRE 59 HES #AfSA.

B2 EXRIET WS AT R KR e pE

A RBS ELMIEE 90%, 75%, 50%, 35% MBS HAX EE 5
SkPE ST ABEE HE 50mel potE FMSACW SEE EMK
3oz AESHATH |

BT Y RBHE SO @it K% 19 2 SBoE #asic
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Table 3. Growth characteristics as affected by polyethylene film mulching,
the frequency of pinching and the period of pinching

‘Mulching Pinching pia 1eaf Leaf Sem  Rool  Root N0 O N of
treatment  meth height length width thickness length diameter latg‘iﬂ ranch
(A) (B) (c)  (em)  {cm) (mm) (cm) (cm) (/plant) (/plant)

f %09 89 08 4.0 13.8 52 6.8 6.7
a 852 95 09 4.0 14.7 52 7.3 7.2

ab 761 99 09 A1 176 53 94 107
Non abc 787 121 1.1 12 20 6.1 106 111
mulching . gyg 90 09 36 147 53 90 109
k771 91 09 34 164 54 9.2 87
hed 691 95 09 54 171 58 9.4 6.6
Mean 797 97 09 4l 66 55 8.8 Y
f 792 82 07 34 86 55 57 11
a 653 90 07 3.8 94 52 6.3 6.6
ab 543 96 08 42 131 56 6.7 6.6
Mulching  abc 602 110 09 42 138 57 9.1 6.7
b Ml ZR e (38 Asjasand:Opaia5 7 6.5 86
be 617 82 1 07 4B o B8 Ts7 6.7 89
bed WBAF  &EU NATG@NAL UNRERSITYoHBRARE 70 102
Mean 653 89 08 40 112 57 6.9 7.4
f 8.1 86 08 37 112 54 63 54
a 752 92 08 39 120 52 6.8 6.9
ab 652 98 08 41 154 55 75 86
Mean abc 694 116 10 42 179 59 99 8.9
b 760 84 08 39 123 55 77 9.8
bc 694 87 08 41 134 56 80 8.8
bed 672 92 08 45 149 60 82 8.4
LSD(0.05) between
mulching treatment 4.0 05 NS NS 0.7 NS 0.2 0.5
means
LSD(0.05) between
pinching method 24 07 NS 03 08 03 03 05
means
Interactions A XB 34 NS NS 0.4 1.1 NS 0.5 0.7

a: Pinching Julyl6, b: Pinching Aug5 f non treat.

ab: Pinching Julyl6 and Pinching Aug.25 (2 times)

be: Pinching Aug5 and Pinching Aug.25 (2 times) .
abc: Pinching Julyl16, Pinching Aug.5 and Pinching Aug.25 (3 times)

bed: Pinching Aug.5, Pinching Aug.25 and Pinching Sept.14 (3 times)
-8 -
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Table 4. Fresh and dry weight as affected by polyethylene film mulching,
the frequency of pinching and the period of pinching

Mulching Pinching Fresh Root Dry Dry Fresh Root Dry Dry

treatment  method weight weight weight wre(;g;lt weight weight weight wlggat
(A) (B) (g/plant) (g/3.3m’)

f 1022 192 989 161 34033 156.83 255.20 117.62

a 1236 253 1156 213 35498 158.18 266.24 118.64

ab 98 300 973 234 26643 170.82 199.82 12812

Non abe 906 402 818 334 25265 19621 189.49 147.16

mulching b 794 230 872 181  311.15 11967 23336 89.75

be 88 248 701 191 28365 13646 212.74 102.35

bed 850 261 736 207 24962 18114 187.22 13586

Mean 954 269 892 £17 29412 159.90 22059 119.93

f 1118 240 1059 209 22569 6320 16927 47.40

a 1000 294 932 232 20810 6820 15608 5115

ab 773 321 709 275 15778 70.18 11834 5264

Mulching  abc 713 552 597 035 14451 6282 10838 4712

b 1378 280 1299 252 27550 8503 20663 6577

be 1182 425 1066 376 21001 6309 15751 47.32

bed 999 444 953 377 20325 8541 15244 64.06

Mean 1023 365 945 282 20354 7113 15266 5335

f 1070 216 1024 185 28303 11002 21228 8251

a 1118 273 1044 232 28154 113.19 211.16 84.90

ab 880 310 841 255 21210 12050 159.08 90.38

Mean abe 809 477 708 285 19858 11601 14894 9714

b 1086 256 1085 216 29333 10235 22000 76.76

be 1034 337 884 283 24683 9978 185.13 7484

bed 927 352 845 292 22644 13327 16983 94.61

izgrgg?&’ﬁa‘t‘ﬁfﬁﬁt NS 015 051 010 1794 291 1128 227

é%?é%?%ﬁ?ﬁ‘gﬁe“ 033 029 034 031 2040 875 1163 639

Interactions A X B 046 041 048 044 2885 1238 1644 904

a: Pinching Julyl6, b Pinching Aug5 f: non treat.

ab: Pinching Julyl6 and Pinching Aug.25 (2 times)

bc: Pinching Au%.S and Pinchmﬁ Atég.ZS (2 times) .

abc: Pinching Julyl6, Pinching Aug.5 and Pinching Aug.25 (3 times)
bed: Pinching Aug.5, Pinching Aug.25 and Pinching Sept.14 (3 times)

BHRERAAM AWELS 74 168 13 FOANA EIEE 1236go=2 7+
BT, EHOEANA 1022g, 88 587A 23 MWLM 9.86g, 84 25H 7R

33 FUEAAME 9.06g JELZ BAHAT 283 I AWES 8F 58
- 10 -



7hA] 23 Llggel MUERMolE ¥ 287 QAT &REL 9] BHAX
33 fLOlAM ERE 334g22 MY BRIL, EROEANE (i
16lge 2 713 Aok AHRET HHES] B v FHrnoez Ue
U4 g, 87 25H7MA 33 fholAM 40202 b BT miEOE ol
A 7 A Ao

HEREANA Y] g 4ARES 84 50 13 WOAAM 13.78goz 7H3
B, 8H 2507HA) 23] fLolA 11.82g, EFELANA 11.18g, 78 168 13
ol M 10.00g, 84 2587HA 33 #LolA 7.13g IBMZE ZSETh (mEs
CHRELS 97 1407bA 33 FoolA, AREL 8F 250712 33 Hilol A,
THES 8A 58 13 LM AR S%n, HE, AREL EHOE
oM, ‘LEEES 87 25H7HA 33 HLANA AR HJGD. 1EE AEEe
8A 511 138 #LolAM 27550g2 2 713 @1, 8/ 258 7bA 33) .ol A
14451ge 2 g vk WEOE(22569g) s 8/ 258 7bA 23] .0
(210.01g)o M= L& ARKELS BL Holdo #iukd 8f 50 13
Okl ot AfKiE-e HeHo|Yth B¥ WREFELS 9 13A7+A 33
Lol 6406g22 7Hg B, EEOEAME 713 AQG

fr

-11_



o, HIBR B R

BEETAMN FEUEMY HMBMEES X 5 HEFAAN BEM
HBWA= & 69lAM 5" nle} go

# 5ol M He upol Zo] EEEQ B HES HEM, KEKS £
MBS YEtdloY, BY A8E EBY eWEDES Fo HMS Yy
(RS ¥ HE, HE, ZHED S$ES Fo ML Uy #Ee
iz, HE, LRES GES Lo HIe Yehidon muges £ M-S
YERR T

RS HE “RED} &K T AWS Jeuded, mlm=
ESl MRS detd Aoy, B AT B £vESs B ML
HERAR OB, HERS 48T GRE BN 48E BY el 49
e JEhRAT, MHEE B FlE Wy wwEn g o
RIS Jdetlen, EfED £ S-S el

ERES CHED Eo HE Jelden, LEAES wHED e
Ee H#E delRen, mE EEES BY wHEDL SE o
MBS e, BEE AHED SEY Fo M-S Jeldn

BRI S MEMY HMMGE £ 690M BE nlo o] niEe
HERAM f19o HMS JEIAD, ERES 46 $HE, By fieE
EE mRERS sEe A M Uson REKISE Fo MBS
HERTH ERS BE, REHY Fo Ml JsWon, BES MR,
ARED EQ HEE JedT

B ERE, B ZWES A9 HES UElon SRS &HE
e MBS JEhien, AMES SIRE B ABE BY Sy
T &Ee Eo HME JElT BEY £BES B syES g T
o M-S YENUL, BE ARES BY LREY SEY E Ame
e o

_12_



‘A[9Anoadsar ‘sjaas] Ajqeqoid 9] pue %G e JUROYIUBIS : xx'x

250- 6660 1250- [2L0 VZ00- 1040 ¥9T0  $00-  69E0  SEZ0 20 2890  8ESO  ISLO  90E0- e.m_mowhmn&
1250~ 6660 1950- L0 90- SO0 I0v0- .60~ O08L0- [8L0- SO~ 9950 L650- 8980 %m&
1S0- 210 VWOO- IO VTO  00- 660 SO L0 90 S0 10 W60~ kG
990 BLO 9O WO I0V0 .960- 0RO IBLO- SO 960- LSO~ WO 4af Fom
[0 1660 20~ $S0 000 900 60 WIO  L0B0 060 SO o
£ST0- 9680 O10- ¥290  0680- SIPO- 89T0- 9820~ SZ10- 6990 Emma
E110- 9660 S8L0  LETO 960 1810  _8v60 _OL6O S6E0- ﬁ%ﬂ;
PIVO- LU90-  86.0- Y820 £800-  80Z0- LKOO- 9SO ummw%%
9190 9100- L850 ZIFO- 090 6050 0810- P on -
0650 9S8O0 VBIO  98L0 2990 0920~ 30 oot B
50 9290 0810 EL00 S6L0-  Tloe®
0920  .b160 ..S660 ¥0S0- Awow:%_
1800 gerq 9ES0-  Sgo®
VEE0  75£0- %«ﬁs
VEz - ﬁwwmﬂ%
UEE MEE MEE
yBem  d m =d M uwmw Y3em 1yBom E@ma youely MMMM_ Ijowrep QBUS| SSAUNMONYl yIpw  UiBud] yBly  sBIoerey)
. oog ysd gl Mg Tooq usag Jo oN oy ooy walg e e eld

JO 'ON

pourad pue Aousanbaiyy Suryourd

JUSIHIp Ul winpdy winunajdng Jo SI9ORIRYD JNWOUOIZE 9y} BUOWE JUSIONJI0D UOTB[ALIOY) G 9[qe L



‘Ajpandadsar ‘sppad] ANjqeqord 947 pue 94G 18 JUBDIJIUBIS : #x'x

Y0 8660 EBYO BOE0 WO SI0- 660 0990 ShTO- @S0 9010 0%0- €GO L850~ WT0 i Skiag
VYO L6660 PI00- €860 SIG0- 6960 B0 990-  600- SSLO0- 8810~ 8O- L6B0- 0eL0  SEEG

Y0 ge0 Y0 G2I0- ¢eE0 0990 IO 2SO IO 0%0- €620 8€0- 010 4k

PI00- €860 SIS0- 6960 IRI0 OG0 600 SSL0-  SBT0- 89P0 .L6BO- O0CLO ¢ g

22T0 00 010 1680 SI00  WO0 - 020 1660 @0~ €720~ L0~ arw

SIS0~ P60 9VZ0 2L90- L2000 9hLO- 2800~ 9ESO- .Lb60- 090 UM

9150~ VEVO L680 2250 YOL0  GOVO 6890 G990 PKGO- it

6620 2190-  VIOO | SELO- 2100 9IS0- .1260- ZHI0  dekay

8610 ¥OLO  WEO  99€0 9020 80ZO- ELE0- o
TE0 600 L6860 w80 ,2€80 0850- % Gpo

S0 G000  £SK0 9600- 2T0-  “oon

G20 0680 ZSLO  69LO- !

6010 120 6190- umia®

6690 vero- BB

6090- BRI

HEE “Eg HEE

W R TR CECR W PR g W OB OCuR W B wy e

gumyoinw Ispun potrad pue Aduanbaly Furyourd

JUSISINp Ul wryoojg wnuna)dng JO s1310vIBYD J1WOUoIde dyj Suowe JUIIDJI0d UOHR[ILIO) ‘g IR

14 -



RE2. EXEEZ 29 £F 2 B ki A= g8
7 EEME

EXRES st i AFVES X T4 B uks} 3o

Table 7. Growth characteristics of aerial and underground part grown

in different shadings of Bupleurum filcatum

"\Character Plant Leaf Leaf Stem Root Root TIO' O]f No. of

§ height length width thickness length diameter atera branch

Treat.(%) - (cm) {cm) (cm) (mm) (cm) (cm) root (/plant)

(/plant)

90 100.3 163 2.0 3.0 32 05 20.4 5.1
75 950 163 1.5 3.1 6.6 0.6 224 5.1
30 922 15.8 1.3 36 8.4 09 24.4 59
35 875 14.8 1.3 38 9.6 1.0 248 6.1
Non treat. 834 147 11 55 124 13 273 8.4
1.SD (0.05) 3.0 0.2 NS 0.4 0.4 0.2 0.9 0.4

PRE 90%E el 1003cmE 7HE AU, TB5%EKAA 95.0cm, 50%
WEX O A 92.2em, 35%E Kool A 87.5cm, #EKIEANA 83 4cmlEfzE F ko).

Kz, Bt 59 PHES SRS ¥ gmoz vehdn e,
EXFET 2848 SRS AXE @EolAnh

gHE, REKE, sHEEs BEXEET 2&5F Folxes MEoldn,
RED KRS EERE dals Zolals MEol AR, #Hitd HEH -
AR
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Table 8. Fresh and dry weight of aerial and underground part grown

in different shading of Bupleurum filcatum

. Charater . i . .
~. Fresh weight Root weight Dry weight Dry root weight
Treat. (‘Q\ (g/plant)
90 5.20 0.67 292 0.34
75 550 0.87 2.73 0.53
50 6.82 1.52 3.19 0.84
35 9.80 1.97 4.68 0.97
Non treat. 16.53 372 8.14 1.34
1.SD (0.05) 0.32 0..42 0.18 0.08

PRI RES EE KA 2tz 05, 372g0 2 7MY BAYo
0% Kol A 5.20g, 0.67g22 ERREZF BolAS2 WA EE Mmool

T EY EHES ERETD EREY @i w3 gmEolQed,
wHED} ZHES EENXAA 814g, 134g2 2 M ZANY I, 90%HE K
ol A 292g, 0.34ge 2 7}& A},
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HRe BE BEW KEK SRED SEY A9 AKE Uhdon
£E, EEIE Fo MM JEhdD, ¥EE, 4ABE SHEIE fe
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