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SUMMARY
1. Title : Development of potted culture and processing product of herb plant
0. Objectives and Significance of Research

Several species of herb plant is native in Korea, but almost all of them are
imported from foreign countries.

Nowadays small amount of seeds and seeding are imported, and it is
necessary to develope new methods for raising the introduced herb species in
this country. New methods will include environmental factors, soil types,
optimum growing conditions, time for seed harvest, and techniques for plant

production.

Food and environments are contaminating everyday, and demands for the
herb are increasing to maintain or improve health, recreation, and living
environment. The herb plants are just beginning to be introduced in this
counter, so developing the methods for the cultivation is necessary to meet
the living standard.

In this project, the main point was concentrated on physiology and growth
in relation to the environmental factors on cultivation, and the development of
new methods for the processing of herb plants to meet the demand, new
source for income, and establishment of the whole system.

II. The Content and Scope of Research

To establish the physiology and growth and to development the appropriaté
methods for the propagation and cultivation of seedlings, cutting, soil types,
controlling of early stage of growth, soils for the pots, watering, fertilization,
in vitro propagation and new processing methods. More detailed and specific
contents are below.
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1. Establishment of new methods for the herb propagation.
1-1. Establishment of seeding propagation of GAz and BA.
~ Optimum temp., and light for the germination.
~ Effect of temp., light and plant growth regulators on the germination of
English Lavaenda.
~ Effect of temp.,, and GA:z and combination of GA3z and BA.
Effect of stratification, light, and dark.

Companson of light, GAz and analysis of germination of GAs-treated
seeds.

1-2. Establishment of vegetative propagation

1-3. Establishment of propagation plug seedlings.
-+ Development of media for the mass production of seedling.
- Use of slow-released nutrients and production of high quality seedling.

1-4. Establishment of in vitro propagation system

- Effect of plant growth regulators on callus and shoot formation.

- Effect of plant growth regulators on subculture and root development.
- Acclimation of regenerated plants and RAPD analysis.

2. Development of potted culture
- Effect of soils on the growth of young plants.
- Effect of watering methods.

3. Effect of environmental factors.
- Growth regulators and adjustment of growth.

- Response of herb plants to environmental factors.

4, Development of methods for the processing
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IV. Results and suggestion for the utilization of developed system

1. Results
1) Propagation systems for herb plants
- Effect of temp., light and plant on the germination.

- Optimum temp., for seed germination ; Careeway, Oregano,
Gardencrase, Wanterfer Serain are at 15T, Oregano and Gardencrase,
are between 15C and 30T, Wanterfer Serain is below at 20T,
Careeway is below 25T, Summer-saybory, Chives, Rivezy, Fennel
are at 20C, Sweet Marjorag, Lemon Bram, Canvmile, Hyssop, and
Dill are at 25°C, Sweet Marjorang is below 25C, Lemon Bram is
above 25T, and Sweet vassil®} Time are at 30C.

The light doesn’t show any significant role on germination rate and
germinative energy.

~ Effect of temp. light, and plant growth regulator on the germination of
lLavenda seeds.

Germination rate was low as 4% in the incubator at 4C and the
optimum temp. was 25°C on the seeds treated w/ 1,000ppm GA3; for
24hrs.

About 75% and over 80% seeds were germinated when treated w/500~
2,000ppm GAsz and 1,000ppm GAs + 10ppm BA, respectively, and
small amount of synergic effect of BA was found.

Stratification was the most effective on the germination of seeds.

More than 70% of seeds germinated at 4C for 9~12weeks and average
days for germination took less than 3 days.

The light effect was found in the seeds treated with 9 weeks of
stratification by germination 15% more compared to control.

The seeds treated w/ dark + 1,000ppm GAs showed similar germination
rate and this means GAs can partially replace the role of light.

GAs-treated seeds germination motr 60% than control in the soil of
vermiculite : peatmoss (1 : 1, v/v)
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Effect of soil, part of plants, and plant growth regulators on root

formation in cuttings.

Considering the soils for cutting, generally Pr, S + Pr and VM showed
positive effects. Roots of Marino Lavenda, Comman Rosemary, Hyssop
formed well in PL, Lemon Bram in VM, and Mint species in S + PL.
For plant growth regulators, rooton showed excellent effects in Marino
Lavenda, Comman Rosemary, Hyssop, Peper Mint, Pineapple Mint and
Lemonbam rooted well when treated with BA and NAA. Generally
plant growth regulators increased root formation much higher than
control.

Root formation from soft cutting was higher in Rooton than NAA 500
mg/ £ and BA 1,000mg/ £ . Soil for softwood cutting is perlite, and sand
is for cutting.

Upper part of plants rooted well compared w/ middle and lower part of
plant.

Effect of media and slow-released fertilizer application on plug growth.
Sweet vassi, Lemon Barm, Sweet Marjorag grow well in VM + PM
and Summer-saybory and Time grow well in VM, but five species of
herb didn't grow well in PM.

VM and VM + PL showed positive effect for the root growth, and the
soil of more than 30% VM supported root growth.

0.2g/plant CD.U. A compound manure, horticultural No. 2 was most
effective and the effect was similar with liquid fertilizer on cutting
growth.

In seedlings, 0.05~0.1g/plant looked appropriate, but 0.4g/plant killed
the seedlings.

The more the fertilizer, the more the chlorophyll contents.

In vitro culture of Lavanda.
Callus induction was highest in the media supplied with lmg/ ¢ 2,4-D
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and 2mg/ ¢ NAA, and combination of 0.05mg/¢ BA with NAA and
24-D.

2,4-D was more effective than NAA when it was added to the media.
Shoots formed well in the media which added with lmg/ £ BA and 4mg
/¢ BA + 02mg/ ¢ NAA,

Shoots in the subculture showed 9.1-fold increase in the Bs media with
05mg/ £ BA and 0.0lmg/ £ NAA than the control.

Root formed well in the media with concentrations of 0.1~1mg/{ NAA
and lmg/ ¢ 1AA.

2) Development of potted cuiture.
- Effect of soil and watering on the growth of herb plants.

The conclusion is that soil, sand, horticutual soils, fertilizer(3:3:2;2, v/v)
looked appropriate for the growth of Lavender and five wore species.
Watering one time/4-5days resulted in positive growth on Mrino
Lvender, Comman Rosemary, and Pineapple Mint. Two time/4-5days
was effective on Peper Mint, Lemon Barm, and Hyssop.

3) Effects of environmental factors.

- Effect of growth retardant on the young plants.
In the pot, Uniconazol and Daminozide treatment reduced the growth of
cuttings, bat chlorophyll contents increased.
The concentration of 10ppm Uniconazole and 4000ppm Daminozide was
effective on growth retardation. Daminozide was more effective than
Uniconazole in retardation of growth.
In hydroponic culture, uniconazole showed excellent effect in growth
retardation on cuttings. Optimum concentration for growth retardation
of uniconazile was 10~ 20ppm.
Treatment with uniconazole increased the chlorophyll contents.
The less the leaf area, the less the effect of growth retardant.
To evaluate the effect of growth retardants on plant growth when
applied to the soil directly.

- Effect of shading on the growth of herb plants.
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In the pot, all the herb plants except dill increased in length, and
decreased in leaf color.
55% of full sun was most effective on the plant growth. and

chlorophyll contents.

4) Development of methods for the processing

V. Results and suggestions for the utilization of developed ystems
This project was intended to develop the technical systems for the
production of herb plants in the pots and to process the products.

The possible application of this research project are below ;

o Standardization of producers for the high quality and equality in plants
by developing propagation methods.

Transfer of growing technique of herb plants to general customers for

o

the garden and veranda.

Replace the imported herb plants w/ home-grown herb plant.

=]

(=

Transfer the established technique to farmers.

o Transfer the established technique to the plug seedlings filed, and

increase the income of farmers by mass-propagation.

o Use the results to improve the herb parks.

o Activate the rural economy using produced herb plants.
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ou] Qztel A3 o] WAL fd. B IYH 17 T AE v, L
g, 2, &, o8, U, A4S, B8 5 ol 3N BNt 21417] 2L Au)
ZAg2A9 oulzt wig & 2Zoj

SlHE Hold ZAEAE R NFAHAR, H23E, A7 sAstsd ofF
T Aoz A glon AR FHAME sBeoy AR of&stn ot
FFoME R FAAE wHoR FHHYE A4Sy B AFEHR F ofgdde
< Wgste] wFAAS AAAY wFAR BAAZG Sudx e A
= 9F APt &dR2 st GO 80dd SR E Y FE9 Auist

L Y9 F)KGEZoF 7HE)IA 19913 frPozRE
o, 22opg] & §927] AASHHATEH Auis]r] Alztste], dA el 5009
Z9] sB7t HEHAUG. FUAM Y Lnl= F2 39 F 24 AT FAlol Ho
FHIZE o] FolAL Uk 90ddioll EMEXFE SBI} AR HREI] Ajzs}
A IF F7H 984 A Aozl ay ofA7kA] AH|Fol Fx AF
ol 52| grop thFAAto] o] FojAA 717 e Zeto] digdrt. FuleAE 3717
HozE FAFEI 1996 U Ao AR Z AALAZT P oAU
sBAE 27) &l Fste] A9 SAste AASAHS Ayt A slBE
21471 A BAY e M2 £5AFo2Y AE, §4 L B0 719 s
dAolE W2 2okl 85 YA At wsto)] we} 7P F, A A
B Y ANITYFE A9 A P 2T, HEA Hoh A4d A g, AAER
S w83 AFFUAA, EEGA, AREDA, BFAAA T 7o M =

=
ku
Ao
o>'
U{H

o
e



3uo &8L2 PE}S FE T AEA I JtelA B 88 F 5 Ae
Zol7] fFo] AEe] wujz FFs] LAT Ao}

A TN AAshe SBAE F, 9 ¥ FANET FAEE AuiHn o
1, xRS I8 AFdd FFR7H AQANGAE AX FESSH 2718 ¢
1 dew, gz Z|GANIE A o] Fre AFrdd &t o Bt
F9 IRt 42 FUkske v Il B 2 shEviso] vEd AR
A 2 A7 Q@ e A, 454 st SdiAug 4 Jherle
o] AAE SHFo2A 3B sl a5t H-&, ARZE ASHE AL
Aoz dx Ut 3B §x7t st Sdisn gle AR Awzie 2 7t
F71€0] destn, ZA AAAHA FHAAN FAFAY] gle A g2 FHe
gz JHAS st B IFAg ol9dd 3}, W, FEA, v8A T UEH
o4& FHoz T JEAF g ThsAdo] FokAL glevn, A3 F31Fd F9
Al A& A B AErE Y 7o F8t FHEA Y] x7|HFo] I
3}t

2 A< ol 2Ad diHlsty 3B A, K5 FHsty W 34
ote W4, AuZIsAAZE 2 7HAE NS st Fapgor A23d, dPW
A, SBAE A, #, A, A3zAA G AT g% 2z, B3R &
E, 714y, 3B ol gulbd AF3 A7, FFUAL ML F AES A

e}

+~
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H2% slualEe HAI|E AAEE

Ad A A

FUel = AAshs HBst da gou, o] oA A E= AufE 9
o, 3A £& FBE AWE FUA Aske @ HAAAA sH Au) S A3
e FA9 A2, 455 795t B TR e HA7|eAAS A7 R F
B 71eS gRr3le] AAEAA 50| dasid.

ghich= 3B 7bY dEAA AEFY suzA I, AEE, vy T A
2 dg 2oz JA|N, wolgo] Yu BFUs Y, otk UST} Lol T8 UA
A S Jdistzl ook A FWeA d@FAALE avsta gler, 24
of g FU FoBT Z7hslel 98 $UFL ofd Ukt ok ehicel AW
A 7leAAZt EY5A FHo 2 &AA QA 57 AuEHe ke 6EAZH
At A5E olgstuon 4
AR A dolgo] vu #Fo] @AY |G elE $FER AEwA o A

out, Wagel BAHT AR o] Bol £7] WEel B 5B

2
ol
N,
F>
Jin
olN
>
2
~N
2
NQL'
4
30
u) tio
3
>
flo
N
ol

A2 A o) o wAdn GRAH L 8709 WA AN 984 vz
o Apgo] FudHoE HEAT Yok HUERAN =FHL Wsn
g 44T 5 e FEAUEY G 7149 Aol asich
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ghilcke] E4ololM 253 AfolE Linalyl acetate A2S o] i3t 2ol
4, SAE vl 59 Y42 de] 2ol gon 39 AAQA Frpet A
o, &%, W$ERgo]l g hidEdx FAHoz o4 & FL
Lavandula angustifolia Miller?} Lavandula latifolia Medicus 228]31, 159 &%
ol Lavandin(L. angustifoliax L. latifolia) 3202 <2z QIth(Font Quer, 1978;
Paris, 1971).

A oA WA AlgEHE T AF FYd 9E&sn glor, wolgol
G Bd sy, Woth vt Hol TR 4AFHA QLS Zldisty] of¥
Fowdole shulicte] Fapdolge] A4S AT Pez, BYEE ARl &
Mg wp glen 39, FAE 05% H202 §oo] 24A7 HAAHF T=
gibberellin§- Ao A LolA], Fajo] rolgo] fojFeg FAHIGE v} 9
t}(Munoz, 1987).

€ W30l Wol] Yeug 7N +3FRY 4
ot 224 Munoz(1987)2 2haicke] AFA WA A3 Aok, 2t
o] AEUALS 49T HiYe] Hestn T2, 4 F AAE e

olgoy By}

R

ozhyicte] 74
FoloA ehulcte] Zjujujge] B AFE 80Fd ZFH w3 s, L

angustifolia, L. latifolia, @ L. stoechasoll A 8}, 24, go} 2 HYHHAHEZ o

<)
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43 Aeja Fi, 8 2 oG a8, AEA AEsel A A7 Bol o F
o] 0} (Calvo et al, 1988; Calvo & Segura, 1988, 1989a,b; Gomez et al,
1987a,b; Jordan, 1988; Panizza & Tognoni, 1988; Quazi, 1980), tfZFZ2-& £3t
AEA s D Aduigzde A A7t AAF R o|FolxH] X3 AFo]
o 19, 4329 Zeo i, AHAuEE T 22 AW Y, ¥
AAG gejn, Bz ALRE Fo| JheAdd did A7k Bud wpt
2 th(Banthorpe, 198S5; Fernandez-Feijoo et al., 1988; Lappin et al, 1987
Watanabe et al, 1983; Watanabe et al., 1985; Webb et al., 1984).

A2d $FER 2 HRFAY FolsA T
1. Ag 2 Wy
7} 3lBe] wWolH R v
sluEate] ol s FHsly] fjste] SUATH FF4 B 19%9] FAE
1009} petri-disholl x]4sle} 15T, 20T, 25C 2 30T F27]W9 3500Lux %
Z70 A wolalA wolg, Hi ol (ADGYE AT

25T oA BFA(3500Lux), ¥ZA02 AAFAL FA9 BHS Yo A4
% petri-dishS parafilm e 2 HWH3lo] 20+17C9 27|04 oAz} oA
s sAdor A Fe Adstdn HZT ol AL

ng
ot
-{0&

Huzael woldee Mgl ke, HE2Y~, QB2 150
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Aoz ZAHAT ot 2q7kx, FHEIY2E 153009 §e 2=UAE Y
Uigioy, dg-B28AL 20Co A, A2sdole 25ToldollA] Holgo] dA
3] "o|Zt. Au-Aolve, zlolB=, 2ujA, WAL 20THA 7} FR, 25T
olAlo| A @ wolgS Wt A9 Eviz, 2w FRuiy, 3%, 99 A
2 25CE, 2 Ert2YE 25T, HEWE 25T ofdjolA 'olgo] #ASA
Astshe 23S BTt 2HEBAF g§Ue 30CoAA P} 41, 257 wE
TE Y ol Aol Aol Ah(F2-2-1).

. 3|Be] oA 79

3o 5771 dofd] v 4FS AN A, Jtead2-vrigg, ARetYe
20C FdoloA 99.0%, 96.0%=2 ¢AEFo| HlE Tir w2 Lol g HYoH
QA sjasjolx 25T BtololA 86.0%, 95.0%% 7t FA Jehton Q¥
bt 25T oA 85.1%2 7V F QE}W}; a2y AR eR B9 f
Foll @2 dAG ztol= yepbA] gt

3.2 9

suEae] Bolgee g, Qarbe, FFEI AL, AHBAHAT 15C A
o072 QY ZFEAYAE 1530, E-HAFAL 20Colsl, 729 o)= 25T9)
3, Ael-dolmal, Aolnz, dux], WIS 20T, A9EnZ, deu, 0}
A, 3|4, 99 HLL 25CE, AYEuRTAL 2570]F, Y2 25704, ASE
uhdz} Q1S 30ColA 7P E g

Aoz Fo| fE Wobd B wobdol = FL mAA THck

_30_



£2-2-1] £57} 3| BFAS] Wolol nX= FF.

15T 20C 25T 30T
£ T |woig | MRy |wolg | WY | gotg | Moy | Yotg | Hay
(%) |Ot¥s| (%) |obd=| (%) |otds| (%) |otd=
o2t | 40 290 20 290 40 180 20 160
A~ 9 En A 9%0 50 940 33 960 20 980 11
A9 EvfzP| 820 38 8.0 35 900 24 600 29
€} ol | 360 38 80 30 840 29 920 34
4 =2 9| 40 115 220 64 620 36 660 55
A = u A | 940 32 900 27 920 21 80 25
3 4| 920 28 80 24 80 18 9.0 21
Wol-Aelre | 90 50 960 44 80 31 600 70
A o A | 140 134 60 80 100 76 80 3.8
g 580 48 800 38 740 21 8.0 31
Z o ¥ =]90 51 90 39 80 39 560 119
4 ® | 780 92 90 84 900 88 400 109
2 9 680 46 920 40 780 37 8.0 47
# A g0 79 80 65 8.0 65 8.0 83
7l = ¢} o | 980 66 80 65 920 65 280 94
© & b x| 90 57 80 54 80 30 80 24
JbE=a @ A 100 12 90 11 980 10 980 1.0
JEaP2dsr| 100 12 %0 11 9%60 11 8.0 14
AE-BAga | 940 47 8.0 34 540 187 160 6.1
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) g7 woig | _ #z  goig
£ & ZzxH £ F &AxU
ol (%) dhojads (%)
20D 12 929 20D 42 85.0
=N A
teads oy 1.4 99.0 20L 41 798
LR Vi
o 25D 13 93.9 25D 3.4 85.1
251 1.4 95.0 25L 3.6 82.8
20D 1.1 100 20D 4.7 83.0
o -
20L 11 100 4 20L 49 82.0
tEadga
25D 13 90 | g 2D 9.1 41.0
25L 1.1 100 25L 8.4 37.0
20D 3.1 86.7 20D 6.5 90.0
20L 3.1 96.0 20L 6.2 90.0
Aol 7 el ¢j ol
25D 32 92.6 25D 6.9 90.0
25L 31 92.0 25L 6.2 90.0
20D 36 84.2 20D 7.0 86.9
20L 34 g9 | HEE 5L 6.6 83.7
2 FulA
25D 2.7 88 | game, 25D 72 87.0
25L 2.7 86.0 25L 7.0 88.0
20D 48 85.0 20D 9.9 75.7
20L 47 76.0 20L 9.0 76.1
#0049 gl ] A
25D 4.6 84.0 25D 9.9 80.0
25L 5.2 75.0 251 7.9 73.9

*2E: DA, L A
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A3 ex, #, R AREATA) YA Fucte] Bolo

P 3242 g2l J2Y4ehits gdor ol 348 L 7l 9lsto]
5dat FAE FUste] S0HR SAYe] wjx| 3WHEO 2 petri-dishol] 2]|/4ate] 2
71N (3500Lux FxA)olA] FopAlP S slglch 159 St WY Bolg FAE FAls)
o] Wolg, FFwolgo] oigt 50%Wold] A QEE AF(Tso) R Fadolds
(ADG)YE AbZslyct. wolgy FFwolrgASol 71FL [STAY FAHUSTA,
1966)0ll Z3tith.

dbobg = Zni /SX 100
FGwold4 = I (tini)/ T ni

Tso =3 Fo}-g 9] 50%Lolsh=d] 4285+ 45

A9} AeljA,
ni : FAIZY 9 wolglS ti 0 AT ZALY S
Zni: F oyl S : % TA 245

7 eEzzI0) Wolo] nlAE P
2ol ee AR Ast] ZAS GAs 1000mg/ Solo] 24A7 ARG o, &
Astel sl SEE 15, 20, 25 L 0TE A BEANA Lol R ST

u. Fabdole njA= GAel a3
4C FL7)d AZBAF FAE GA;z 0, 50, 100, 500, 1000, 2000mg/! Lo

2447 BAF & FAst] 2021Ce] FRZNA FolAZin.
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t}. GA3%t BAS| @A g7t wolo] njij: A
GA3 1000mg/! ¢} BA 0, 10, 100mg/ ! & Z33 §o] 24A17F AA3 5 20+1T
o] FzANA AAsIA

2. GA3 € A2F A7} dolo] v FI

ZAANE YRR FAE 2 2y Ko S F 4T F270A 3, 6, 9,
1252 Asiga, F3A- TA6 ddd GAs Aele Z 237z T8 dde
2 GA3 1000mg/ | &Hof 24A2F AAA2]G H 20:1CY BFxAA A

vl F2po] @ - hdol EAF GAsSl A &7
F7+ 233 FAE giAez  FEFABSO0Lux), UZA D 4xA+GA
1000mg/ I 3xTFE AA}Hn FAY HGE dsiq LS F petri-dish%
parafilm@.2 WE3le] 20+1T9 FL7)dA HopAzitt. A= B8 F B
2 RN FE AL, ol FARE 15UR 9] HF P UE ARG

vl GA3 M2Fxe] 288 34

vermiculite®} peatmossE 1:1(V/V)2 &3 AEo] GAs 1000mg/ I & 24A17F A2
g FAe FAe FAE 44 XEG 10094 R g T 15UHd 59
Z288S A

243 3 13

7h. &xzo) wolo] njXe 4

Az A% FAE vl 15T, 20T, 25T L 30Ty 22U BolAAL 3
$, BE 25004 4% 99 ¥ wolgS Ytk 2-3-1). Wb A3 2
olxAstol A L5 WLolatolE WAL/ s, GAs 1000mg/ [ £-Aof] 24|17 A

._34..



AA2 sto] 2 dold, HFwolgs s0%uolshoH £85E AF(Tso) R B
@LolAF(ADG) 22| 3, Bokgo] AAAH U3E #Z3AT

FF Lol 15T, 20T 2 25ToA BF 75%U2  Ehou 30ToME 66%
2 o g2dged, Tse2 571 xobdel wet 4550l 7] FotArt 3ls
Qo ol Zuldle 15T AP R %7} ¥oldel wet Fulstel 30Tt
xkou, Frld 30T AR RE A & 7 AAh(3T™ 2-3-1).

259 Wolg3} wolde FFAFAZ wol 25T WopH 2 oz ALY, 4
o] Agdle GA AaH7F EFHo e Ao Algd.

[¥2-3-1] 257} d=2d42p00 FA9] Bols, Tso R ADGOl vlA= I3

Temperature Germination Tso ADG
() rate(%)’ (days) (days)

15 75.3a° 6.7a 7.2a

20 72.0a 5.7b 6.1b

25 74.7a 5.0b 5.7c

30 66.0b 4.0c 5.0d

% . Mean separation within columns by Duncan's multiple range test at 5% level
Y . seeds were treated with 1000mg/! GA3z at 20°C for 24hrs.

80

PEs et

] /"Y YyYYY<yY
60 - tﬁ}/g

Germination rate(9%)
N F.S
(@] o
1 " 1
e
\.\' \F.r\: . lﬁ
e

-®- 15 o(

—a- 20 °c

| ¢ 4 25
' -v-- 30 °c

0 -'_LT_. T 1 T T T T

0 2 4 6 8 10 12 14 16
Days after seeding

a3 2-3-1.257}F 9Z4 2hiicte] Expdtolo] pix= Gt
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. Fapdole] n|X|= GAsze] &5t

GA3Z 50, 100, 500, 1000 2 2000mg/! 54z Aelslo ol FA}SH
Aok Alde] FAE 4T ARFTAE FAA 4%delz  Wolgo] Wgtoy GA
x| 2o Al & dolg FAEIVT dAsHA vebdth F Al¥ kst ol o i
oh&o] EolA, 500mg/! olAdME 75%UAE FAEle 4%n|8 10%A % F718HY
ok 283, Tso 2 B ZotdF(ADGYe FA2loA 24zt 12.0¢3% 13.5U<0d Hls}
o] 2000mg/l o)A Zzt 5097 5492 2xE ®oh 79 A& we] wolstgc.
gy Hobg, Tso E ADG  RF 500mg/ ! o)) sRoAE ZH Azte] 2 {
9 HQl ztol7t YEhA] FATHE 2-3-2).

gH dolle WolgF e Ao Hskst woled wE dAF FEA

, 53] 500mg/1 oj4e HolAE xzdolArt FA3] Frtste AL £ A

]
AtHE 2-3-2).

[ 2-3-2] GAs k71 d=eldehint $x9] Lolg, Tso 2 ADGY| vA= 43t
GA3

Concentration Germination Ts0 ADG
(ppm) rate(%) (days) (days)

0 4.0 d* 12.0 a 135 a

50 333 ¢ 83 b 8.6 b

100 594 b 7.7 be 84 b

500 80.5 a 6.0 bed 6.6 ¢
1000 744 a 5.7 cd 6.2 ¢
2000 753 a 50d 54 ¢

% : Mean separation within columns by Duncan's multiple range test at 5% level.
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100

- —&-- GA 50mg/L

& a0 { o7 GA s00mert e

3 | fﬁ‘f-ﬁf
%0 1 Va // /T

'§ 40 /t ';If T/TTTT

g iy

: 15 1 PERRR:

J VA BV T
E 20 /f/T o ;/I

0 2 4 6 8 10 12 14 16

Days after seeding

1% 232 GAse) A2lsxst J2el4 urte] Eapold] mlAE A

th. GAs%h BAS] A7t Bolo) M 4

GA3 1000mg/! ¢ BA 0, 10, 100mg/! & ¥54¥2 z@¥Aslq FUZA @
oh&, Tso @ ADGES ZALSFATHE2-3-3).

Z#A2 ZIE GAs 1000mg/ ! 9 BA 10mg/! 9 Z@A2olA okzre] 471as
g B 7 ddded, HFHoEd GAsd=AEd vls 10%2¥% F718H%11, BA
100mg/ 1 &} ZFIME 2 &7 AAHA P Bopr e ASE BASS] ZEo)
o3 ©EEA 99T, BA 100mg/ ! o] 2= 93]8 GA; BEA IR A Q
g9t SolAlE BA 10mg/! A7t GAs SEH e uls] ZrpdolAst Z7}
so], GA3 @5 oA FT7|dojArt e &S Bad = e B 7 AAG
(29 2-3-3).

(% 2-3-3] GAs%} BAY z@Aert Jd2ddzbdcte] Fa9 wolg, Tso ¥ ADG
9.

o wAE B3
i Treatment” =5 Germination Tso ADG
3
(ppm) (ppm) rate(%) (days) (days)
0 72.0 b* 58 b 6.1b
100 10 82.0 a 6.0 Db 6.0 b
100 720 b 6.7 a 71 a

Z: Mean separation within columns by Duncan's multiple range test at 5% level
: The seeds were treated with each ‘concentration at 20C for 24 hrs.
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t—e— GA1000mg/L
,{ —a— GAI000+BAI0mgL
—a - GA1000+BAI0Omg.

¥ T T ¥ 1 i

0 2 4 6 8 10 12 14 16
Days after seeding

Germination rate(9%)
E-Y
(o)

1% 2-3-3. GAs9l BAS| ¥Rt g3e4letuitie] Fapdold] mlzl= 4.

e GAs % ALFANYT ole] vlAE J
2aAgEA g FAtoll nlAE JPe Yolwsl Askel 3, 6, 9, 1277 FAA

g3t FAE 20T ol st zAN A, I WolES FHAFANA 4.
02 WA Jelgn  ZF71zte] Zolel izt Wolgo] A FUlstq 93
S} 125 HdA e wolgo] T0%olA ez EA Vet H@Fweld4(ADG): E
MeFolA 13592 ZA degou, AFdAe 83 Hhste] 125 A4
£ 242 FAFd Hla] 1047 SEHUTHEE2-3-4).

[E 2-34] GAs®} H2ZAX29 ZFo] JZeslghiict FA9] @olg, Tso &
ADGol| vlA& 4,

Period cs’ CS+GA1000(ppm)
Germination Tso ADG  Germination Tso ADG
(week)  "aie(®%)  (days)  (days)  rate(%)  (days)  (days)
0 40 ¢ 12.0 a 135 a 744 a 57 a 62 a
3 26.3 b 85 b 8.7 b 76.7 a 30b 3.6 b
6 360 b 33 ¢ 39 ¢ 73.3 a 20 ¢ 2.5 d
9 68.0 a 30 a 30cd 787 a 2.3 be 3.1 ¢
12 74.0 a 20 c 2.0 d 78.0 a 20 ¢ 2.0 ¢

# . Mean separation within columns by Duncan's multiple range test at 5% level
Y. Cold stratification
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(0]
(@)

f;;}%HHHH B

--v—- 9week+GA
- & 12week+GA

1 1 L 1 1

9

o

@ 60 - 4

© I/ - ga?eek 5///

- o —a— 6 week : .'!

5 o -+~ 9 week i

= 40 ~¢ 12week 1 r 5:'/ :
© B ;

£ . ’I’ /TﬁfrTTTTTTI -QJI:';/ —=— 3week+GA
g 20 -*11 L i —&- Bweek+GA |
o

ettt
0 L faslesessonnt?®

0 2 46 81012141 0 2 4 6 8 10 12 14 16

Days after seeding
a9 234. GAs% A23AH e 2ol YS4izhurte] Fabtold] v NE JF.

Al oledt 22 A%E BYen, 959 125 AddXe 2717t &

nlo )

s 37kstel 39 Wl AFLolY 0%AES Lol e ¥ 4 AARET
234 9F). T2, FA7100] 12% ol AN Foph U 3

$7h Az ey 2AAee HA70e 9~1257 AYE Aow dudh

-

A
2]
a

7t 227|719 £AE GAs 1000mg/ [ o] 24417+ AAF T BolE zA}E AT,
obge A7zt BAIYC] BT T0%o422 Yebdy, 0~657 FHA S
£ GAAIZE FAE GAY2 Azaldl e 2 2A712e] Fajo] s Lobg
sobAlsk A7l Z7kste] GAsHElol 98 24He YAEE A5EITE dereha
2234 02

gy, $AAY T2 959 12FME GAs9l Aaavt dAEHA &
ko n], GAsxEle £ 7)ol BE 65 oluolA axxel Aoz Yehyt.

ofN
uE

o
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ol FA9 w.ghdeol 543 GAz9 #F diAad
29 w77 FALolo A &Iek GAt e TR dole] njAe 43

[+

N

o4

dotnr] Yot F, dxA R GAndxZoR Aesiglon], dAF Topxd g
F7] Aste] 95 FHA AT FAS AHSSUT
Fazo] gz vl 15%8 59 Hold F7HE Bo FAAHA Hopr} £

ﬂi

= AL ¢ 5 dgoen(ad 2-3-5), GAsN 2 A GXANME FEAA 9}
Ze Wolge Ho gibberellino] F& Ak 371 9L ¢ 4 AP

80 +
60 4

40 +

Germnation rate(%)

| I
9W.L 9W.D IW.D.

Treatment

(W:Week, L:Light, D:Dark, G:1000mg/! GA3)

uh GAs 42l 2] 288 B4
GA3z 1000mg/ ! A2je} A2 FAE vermiculite®t peatmossE 1:1(viv)Z &3
FEC XETG 100914 39HEo 2 3Fd & 159 Fo] P9 2dE S #HAD

A3}, GAs 1000mg/ ! A&F7} 65%8 T2+ 6.7% H|s] ZH8o] 60%A%E

FAEE AL B ¢ UAJGAR 2-3-1).
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GA3 1000mg/ | A2 A

AHA 2-3-1. GAz 1000mg/ [ #2]7} d2el4ehuict 42 38 vz Ak

3. n 9

SAE 4C @270 AZAR WS BT 4% AFQ 3] W Bl uglon,
WobA 22 GAz 1000mg/ [ §Ho 24XZF HAGE FA oA 25T7F 74E 5@ A
SRS g

dold S ST hieR, AZEAEA A= GAz 500~2000mg/ I o|A] 75%
j9]e] whol-&-8, GA3 1000mg/ | +BA10mg/ [ ol A] 80%0©]/4ke] o2& Wo] GAX| ¢
of g BAS] HsiArt A uvEET. A3 A A0 o7 topd AL g
Aelnd 45 'IAE BA=d, 4CdN 9~ 1257 FAALY g ol
70% o]Aow w9kl wolAli= AA sHAE|o] Hyttold4rt 3 ol e
o E=3 SAAY FAel GAs 1000mg/ 1 & FPA LS 44 65 oo FAA
gollAl GAs Aol 93 FAA 47t} A= Ao vepyt

B Fihs 95 FAA LT FANA WA el nla] wol&o] 15%9]
A S7tste] FaejolA] wolr FA5= &a3E Yehd L, ol#d Aol M+
GA3 1000mg/ [ o) 2]s}le] 4 ¥]o] GAs7l Y3202 J A ay7t U=

ZAeg y
EPstth. GAsAelo] oJgt FAe] HEE-&-S vermiculite: peatmoss (1:1, v/v) EFAAE

ol A GAs 1000mg/ I A 2]7} YA 2)o] nl&] 60%ul2le] 715 ®gict



GA3 1000mg/ | X2 )

AR 2:3-1. GAs 1000mg/ | A2}t JZejdlehitt 2x10) 28 8o = o

off

3.9 ¢

ZAZ 4 27 AR AE AS 4% Ax] F3] Fe wolg S Hloy,
Hhol A 2.2 GA3 1000mg/ [ €M) 24A17 AA3 ZR}olA 25C7F 7V 58 A
o8 Yepydo

wolg @At

tlo

A% wog AAZAEA e GA3 500~2000mg/ [ AA 75%
Uj9] o] wol&2, GA3 1000mg/ [ +BA10mg/ | oA} 80%0]4ke] Hloh&S Mol GAx|E)
o g BA9 A5t dF uegt. ALFAAC o3 wolg e &
HAzlpg 4953 aNE Rged, 4CdM  9~12F7 Z2AXAYT BG ol
70% ojAo® Egtm woldi IA Fgso] HFWolAFT} 3Y ojulz dEHY
th =8 248 Fao] GAs 1000mg/ | & AT A 65 oo FH A
gl GAsz Azl o3 S X 4r7tadrt de Aex e

29 zite 9FT FAAAT TACNA BAAEsE Gl nls] @olgo] 15%°]
A F7tstol FadeolA wolrt EAHe a¥E e, g zlole At
GA3 1000mg/ [ off 9J3lo] FEEo] GAv} FEAHor B a7t e Aoz
ebdth. GAsx o] oj3 219 BEH LS vermiculite: peatmoss (1:1, viv) EFAE
|4 GA3 1000mg/ ! 2{2]7} %’-iiaoﬂ bl 60% e S By

4

o
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A4 ABEE, ARR L AgEEAst BY HuARe) B2

o nAE e

LA 2 Wy

Seavold AT ehidREtelxs 4294), 2xolg@D), 84, 48,
AEF(AAGE ) HA(6Y) D WEAONES AAsto] FAsgon, e
£ olgE EE8 semAEe) dolz Ausle] MY 20k4 WBaAAL. ABHL
MdE 293 dF 154 B8 Fol $EE §AAA Food, AU ol §siel

55% ABsta, =& 30T o kA = #Ysith

7h ASEE D ARAZIZL e w2 nXs ¥

£EE RUYCS), BelolE(PL), WrEolE(VM)E O Tt X239 AHE3IL
Age 68T 99@EA 74 AFHs] FANES FHon, sAS &
AL E-(Rooton# )9 E3 242X 3.

E2 4], AARTE-E Rootone 2@ vhel=ehditiy 53& FASAL

ot

U A EA AEA)7} B B2 nX e FF

ARZAEZ9 Ae 64EAF @SR o 2Ased, 53
ol)cedich 9 5%F& FAISAR AN vixeZitE FAISIAG. [BA%
NAAE =XAMA], $¥5& 1000mg/ ! 2 RAsI JAAZLE 1, 10, 3022 2233
2, AN E AAA S 2022 nA}D FEE 50, 500, 1000mg/ ! 2 G238}
Ao, RootonAH el F Al7] BT HEKAZNAT 452 RAFANA A st¢
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o} A5} 23o] olxE 3

o] ek sh °1%e1¢1a}unu49-1 WEAS FAFO] 7 F90d w8
guh. vhelcehilthe] A A% 29, AYE AN F AT, FE, P2 Uy
. e e .H‘— A% F92 ol Adeion 45 49 T

male] B5e zABIL

3. 4% 2 u@

b ABSE 2 AR} ng wte) A 9

NESEZ} 1w A dge 2AR Ash AN AR FS,
PL, S+PL 2 VMol4] Welo] 482 ZAslo] /3 ashil hehitid), vhel &
Wie), AW 2zvte], 4 PLEAIAOA, e VMol REFE S+PLAA
Vg B BeAUE HYITHE24-13 A 24-1)

Fel4t% e 249, VM 2 VMePLAIA] Fbg £ dehgizdl, duzzetel, a4,
ASTE, AEUS VMAH, HAFEASLE VIARLAN 358 2Esh I3 7
QMRS RYTHE24-2). vheln Thitke] 2%, 98] WAL AAALEOA] Sof
A FE A s, VMS) PLAAE AZAP s AR 242)
689 mAsh 9fe] WAL M|l BhF ole@ W Aol F= AM
QzAwel whe A Piel wa, WAgseRe Wa oo, $4vs 5 o
A 7t geloz At

ARl 2-4-1. AP ET7L
3|4 ubto] m|R=

3.
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c}. ASEL7I Yol ojxls A
nhe]mehuittel JSeldehiic] ] wBeAE FAte 7 F9d

ict. otz -hulcte] ’S—’F‘” AR g3, ARE AAG & AR B F8Z Py
3, 924 Fahe gt AT FFE Ul Agsiie

el A5S Z‘_A}s}aau}.

3.43 % n@
7h AEEE B ARAIIZE 3R Wz njAle g¥
ASEEIL BB 8o wAE S AR A3, SANNN AR B¢
PL, S+PL 2 VMM %2lo] B&E A5 71 F3sHA debged, vhex 2
W], AW 2zrle], 852 PLAAuiA| A, d2WE VM4, TERE S+PLAA
71 & 22485 BYTH(HE2-4-13} AR 2-4-1).
S5 2%, VM R VM+PLAM 703 $A debstedl, Az zole, 8%
NE, YEWLE VMA, HRlojSrE: VM+RLollA1 T UIER 3@ W
A5E BATHE2-4-2). vhelxe chdicke] A9, 999 whea|ite] gadFol A Sof
& FA GERR, VMeE PLelA = 4 SHAl Wrebtth(#2-3-33 AR 2-4-2).
649 =2 9do MR IR G o] WG] Aol F2 AM oL
A=A Eol g2 AeAd Fgd s, Wdseze s J2x, #73us 5 of
g 7k dlew Atgdd.

. ok

AR 241, AHBEETL
%9 wad s

o 5

O -
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(£ 24-1] WjAI7} 699] 88 42RO wao] nA: Jg.

. . Rooting rate Root length Root F - W
Rooting mdeia No. of root

(%) (cm) (mg)

Marino Lavender

PL 100 7.7a 7.7a 76.2a
VM 100 7.3a 3.2cd 28.5¢d
S 100 5.5bc 4.Tbc 23.1cd

S+PL 100 6.8ab 7.2a 42.7b
S+VM 100 7.2a 6.2b 32.3bc

S+PM 66.7 4.6¢ 2.3d 17.5d

Comen Rosemary

PL 100 8.0ab 8.1a 67.8a
VM 100 8.4a 6.3bc 35.3¢c
S 100 5.7¢ 7.9a 18.7¢
S+PL 100 7.4ab 7.1ab 55.2b
S+VM 100 6.8bc 6.7ab 30.8cd
S+PM 100 5.7¢c 4.7c 20.6de
Hyssop
PL 100 7.6abc 10.5a 190.4a
VM 100 8.0ab 4.6d 92.0d
S 100 7.2bc 5.4cd 67.8¢
S+PL 100 6.3c 8.0b 116.2¢
S+VM 100 8.9a 6.5bc 156.5b
S+PM 100 7.2bc 2.6e 44.5¢

Note: S:sand, PL:Perlite, VM:vermiculite
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(£ 2-4-1] WjA7} 699) B A4Fge] Wo plA= 9% (@AF)

Rooti t Root length Root F - W
Rooting mdeia 00tng rate oot fengt No. of root 00
(%) (cn) (mg)
Lemon Barm
PL 100 3.0b* 6.6b 48.3b
VM 100 6.0a 8.7a 86.9a
S 100 5.9a 6.1b 65.5ab
S+PL 60.0 1.6¢c 2.7c 9.3c
S+VM 100 5.7a 5.8b 61.8ab
S+PM 10.0 3.7 1.7c 8.8¢c
Peper Mint
PL 100 2.2b 12.1b 40.7bc
VM 90.0 2.3b 5.3d 19.3d
S 100 1.8b 8.3c 26.9cd
S+PL 100 3.2a 27.5a 85.2a
S+VM 100 3.7a 10.3bc 59.1b
S+PM 90.0 2.3b 3.0e 17.4d

Pineapper Mint

PL 100 3.5¢ 14.4a 65.6a
VM 100 5.3b 11.82a 62.1ab
S 100 5.7b 12.7a 60.0ab

S+PL 100 3.6¢c 14.4a 49.9b
S+VM 100 7.1a 14.7a 58.0ab
S+PM 100 4.9b 12.4a 53.7ab

z: Mean separation within columns by DMRT at 5% level
Note: S:sand, PL:Perlite, VM:vermiculite
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(B 2-4-2] wWjA7} 5B S0 48R ¥2d nAE 3T

. . Rooting rate Root length Root F - W
Rooting mdeia (%g) (cn) £ No. of root (ng)
Comen Rosemary
VM* 100 4.82 8.0a 27.4a
PM 28.6 1.3b 1.0d 2.8b
PL+VM(1:1) 71.4 4.5a 5.8b 26.0a
PL+PM(1:1) 571 2.3b 1.5cd - 6.1b
VM+PM(1:1) 71.4 5.0a 3.4c 23.7a
Hyssop
\%'& 100 9.2a 5.8a 96.7a
PM 429 1.1d 2.0c 3.9¢
PL+VM(1:1) 100 6.8b 4.8ab 68.5a
PL+PM(1:1) 571 3.7c 3.3bc 31.8b
VM+PM(1:1) 71.4 4.2¢ 2.2 20.3bc
Lemon Barm
VM* 100 9.0a 8.0a 108.1a
PM 571 39.b 4.5bc 27.8b
PL+VM(1:1) 85.7 8.7a 5.0bc 99.0a
PL+PM(1:1) 82.7 5.0b 6.3ab 23.0b
VM+PM(1:1) 71.4 5.4b 4.2¢ 26.2b
Peper Mint
VM* 85.7 6.6ab 10.2a 122.2a
PM 57.1 8.0a 2.0b . 87.2b
PL+VM(1:1) 85.7 5.6b 9.2a 88.6b
PL+PM(1:1) 100 5.8b 3.6b 68.2bc
VM+PM(1:1) 100 6.6ab 3.1b 64.6¢c
' Pineapper Mint
VM 100 5.4a 4.9b 40.8ab
PM 14.3 1.0d 1.5¢ 1.0c
PL+VM(1:1) 100 3.5bc 7.6a 47.6a
PL+PM(1:1) 28.6 4.0ab 3.5bc 36.6ab
VM+PM(1:1) 429 2.3cd 2.3c 16.7bc

z: PL, VM, PM were treated with individually or in combination.
( PL: Perlite, VM: vermiculite, PM: Peatmoss )
y: Mean separation within columns by DMRT at 5% level
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[3E 2-4-3] wjA|7} vlg] e 2pdith wkEAA4be] Wito]] WA= G

[ s 1

Media compost Rooting rate(%)  No. of root ~ Root length(¢m) Root F - W(mg)

Z

S 88.9 4.3a" 4.3a 25.4a

PL 375 2.0bc 24c 13.4b
VM 8.3 1.7¢ 1.9¢ 6.5¢
S:PI(1:1) 83.3 3.9a 3.8ab 22.7a
S:VM(1:1) 70.8 3.1ab 3.3b 8.6bc
VM:PL(1:1) 65.2 2.9ab 4.4a 25.7a

z: S, PL, VM were treated with individually or in combination.
( S: sand, PL: Perlite, VM: vermiculite )
y: Mean separation within columns by DMRT at 5% level

-

AR 2-4-2. ijA| 7} wpe] e Zhaich ghepa]4te] o] W)

T

.

left oright: S, VM:PL(1:1), S:PL(1:1), S:VM(1:1), PL, VM



(£ 2-4-3] WA} obele ehaich g ajate] wad) ojxs Q.

Media compost Rooting rate(%)  No. of root  Root length(cm) Root F - W(ng)

s 88.9 4.3 4.3a 25.4a

PL 375 2.0bc 2.4c | 13.4b

VM 8.3 1.7¢ 1.9¢ 6.5¢

S:PL(1:1) 83.3 3.9a 3.8ab 22.7a
S:VM(1:1) 70.8 3.1ab 3.3b 8.6bc

VM:PL(1:1) 65.2 2.9ab 4.4a 25.7a

z: S, PL, VM were treated with individually or in combination.
( S: sand, PL: Perlite, VM: vermiculite )
y: Mean separation within columns by DMRT at 5% level

AR 242, WA} BhEe itk WaKAbe] B3e] nlNE G

left—right: S, VM:PL(1:1), S:PL(1:1), S:VM(1:1), PL, VM
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Y. ABEA AT AR 3B B2 nR e 4

ARFxHEEY 3= FAAA, vl gt HA 22vte], §{edA Rooton
A7t IBASt NAAXZ|THG He|dgo] F5stA Ueldn, NERES, 3Uf
Z)9} # 2w = IBAS NAAX|e]7} Rootonx o] ul3l] £A Yehtoy, 2E
AT FAT vg] A aolE HYTh wety o] F1 AR FHA
E2 RootonA |7}, o] A1 IHAAQY s BAEL IBAYG NAAXEZE 2344 A
02 AISEHE 2-4-4). vig|x 2hdite] wk&x|AbolA = IBA9E NAA7Z}F Rootonz] ]
Foll wla] FZsHA Uelts, FEE2E IBA 1000mg/ ! 8 NAA 500mg/ ! X 2ol A
Redgol 713 Fhon, RE AgFe FAYA HE 1023859 H2& 375
BAYGE 2-4-58 AR 2-4-3). vie]xetdichke] -9 AMEAl7|e g BAzAEER]
8ol M2 t2A Yelstth. Nandas} Anand(1970)0] ojatd oW AAd 22g& %
ANRAGD 28419 Fx7t b2 Adde AAANZ F 1 sged], ole AFA
710 wheba] 2o AAF Aesxrl 9ed 7 ASS AAE
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[§24-4) AR2AZA0] s|n 2R 230 WAE Jg

Rooting Root p, of Root |Rooting Root N, of Root
rate length F-W rate length F-W
%) (m) ™ () | %) (em) O (mp)
Marino Lavender Peper Mint ‘
con. 40 5.5a° 25¢  223b 100 7.6a 7.7¢ 62.6d
Rootone 100 5.4a 4.5a 38.1a 90 59cd 11.5e 69.0d
IBA-1sec 100 5.3a 22c  232b 100 72ab  12.9¢ 122.9ab
10sec 100 5.8a 3.8ab 27.3ab 100 6.7bc  16.9cd 123.9ab
30sec 100 6.7a 3.0bc 27.0ab 100 6.2cd 19.0b 116.7bc
NAA-1sec 80 5.8a 3.5b 26.0b 100 6.4bcd 18.3bc 108.6¢
10sec 80 5.7a 34b 27.7ab 90 58d 16.3d 122.2ab
30sec 100 6.7a 35b  35.2a 100 5.7d 28.1a 132.7a
Comen Rosemary Pineapper Mint
con. 40 4.5¢ 33d  19.1c 80 34ab 68¢ 29.7c
Rootone 100  7.1ab  60bc 451a | 100  28bc 10.8bc 32-¢
[BA-lsec 100  67ab  62abc 32.6abc| 100  2.8bc  9.3cd /008
10sec 80 7.8a 48c  28.6bc 70 2.8bc  7.6de ;giz
30sec 100 6.4ab  48c  30.5abc| 100 27bc  8.7d 29.1c
NAA-1sec 80 S5.70c  5.8bc 32.9abc| 100 2.3c 18.0a 33.4¢
10sec 100 6.6ab 7.6a  37.0ab | 100 372 169a 75 1p
30sec 100 57bc  6.6ab 33.9abc| 100 34ab 11.8b  47.0b
Hyssop Lemon Barm
con. 100 7.8¢c 29e  55.9 90 2.7d 3.3f 20.5¢f
Rootone 100 8.4bc 11.6a 143.6b 100 5.5¢ 5.1e 44.6¢
IBA-1sec 90 9.8a 4.6¢cd 143.0b 90 7.3a 6.7c 87.8¢c
10sec 80 91ab S5.6c 112.8c 7.3a 7.4bc 104.4b
30sec 100 94ab 80b 126.6¢ 80 7.8a 8.4b 1253a
NAA-lsee 90 88abc 3.1de 850d | 10 708 65 76.1c
10sec 80  9.0abc 4.0cde 161.5a | 80 63bc  5.5de 54.5d
30sec 100 89abc 4.lcde 148.7ab | 100 78a 10.1a 112.0ab

z: Mean separation within columns by DMRT at 5% level
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[ 2-4-5] ARARAEA0] v ghiiche] whmAAte] WhZo)] uX &= F3k
Plant growth Rooting No. of Root
regulator rate F-w
(mg/0) (%) e (ng)
Control 88.9 4.4b 24.1¢c
Rooton powder 100 5.6a 23.5¢
IBA 50z 99.4 5.6a 36.9b
500 99.4 S3 44.9b
1,000 100 5.6 63.0a
NAA 50 100 4.1b 41.8b
500 100 5.2a 46.7b
1,000 100 5.2a 37.6b

“ . Cutting were dipped on solution for 20 sec

AR 2:4-

(P8 ]

A EA0

velie ehilcke] WA bl

arzol] oA ek,

A: control, B: rooton

C: IBA 50, 500, 1000mg/ !

D: NAA 50, 500, 1000mg/ !




(£ 24-5) 4329220 vhelx hiicke] WA 220 WXE T,
Plant growth Rooting No. of Root Root
regulator rate length F-w
(ng/t) (%) root (cn) (ng)
Control 88.9 4.4b 4.3c 24.1c
Rooton powder 100 5.6a 4.4c 23.5¢
IBA 50z 99.4 5.6a 5.3b 36.9b
500 99.4 5.3 5.4b 44.9b
1,000 100 5.6 6.3a 63.0a
NAA S0 100 4.1b 5.3b 41.8b
500 100 5.2a 5.3b 46.7b
1,000 100 5.2a 4.7bc 37.6b

% . Cutting were dipped on solution for 20 sec

A: control, B: rooton
C: IBA 50, 500, 1000mg/!
D: NAA 50, 500, 1000mg/!
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o AHERS 2 AFA7)7) 5lHe wd njX= %

9ol AT viel- ehiictel FEela] ehlivte] whEAE ZH FpER AHeSh]
409 Fof Pele] A% FAMG A F 2-4-6, AH 2-4-49} )

vle] e ghalvke] 79, wtg W W Algo] AR} B gsEga, 9t A
5 9 sk Hla) gA e AFS Bldey, g4 shiids AN S
s BejAl ol sl vehhoy Wtse zjolE HolA ¢gkr). wheli. Ehwick
9 =4 L}"ﬂLP R e AAFE Azl 7]el K-9jo n)E) 2u) o]4ke] F}
= ‘J‘HL} °lb ‘J‘JS)OI &7 L?"f‘-ollf“l o}r

1.

[ 2-4-6] AFEYL9)7} ghullcke] wha=x|Ato] Hbito] u]x]i= Ag

1
Cutting Rooting NO. of Root Root
o rate length F-W
position root 2
Marimo Lavender
Shoot tip” 100 6.7a" 9.6a 76.1a
Upper node” 83.3 4.5bc 5.5b 23.8c
Middle node 83.3 5.1ab 6.1b 39.8b
Lower nodc 88.9 32. € 4.4c 25.7bc
English Lavender
Shoot tip 100 4.0a 7.6a 67.9a
Middle node 100 - 37a 4.5b 16.9b

z: Cutting parts including shoot Ilp
y: Cutting parts including only nodes without shoot tip
x: Mean separation within columns by DMRT at 5% level

ARA 2-4-4. AHENS)7L et
ukx|4bo] Wbzof| mjxji= Pk

left »right: Shoot tip, Upper node,

Middle node, Lower node




oh AEEH L ARA} Hne wad WA G
9%011 AR vl Pude d2a4 Gugs BENE 74 Bejuz ARad

0¥ $of e A5E AR A E 24-6, AFA 2-4-49} it

“}Eli ghaicte] 7S wMag 9 BmelAgo] Ay} A FsEgy, TR A
F 2 skl vis] da d3d AFE BYon, d2Y4 e AR 5
Hls] Bl go] FostA vepoy Wage Afolg molz] Agtr). vl e
9} g4 it BF e AAFe ANt 7)eh Koo njs) 26 ojakel Ft

& ngth ot #(1998)] BFAxAA okt RS A4 Aot BAFS A%
uh Bol YA o Ywsgts A% B 3FL nY

(& 24-6] AS297} ehaicke] WaAte] wae] oA A

o3

Cutting Rooting NO. of Root Root
s rate length F-W
position root
Marimo Lavender
Shoot tip* 100 6.7a" 9.6a 76.1a
Upper node” 83.3 4.5bc 5.5b 23.8¢
Middle node 833 5.1ab 6.1b 39.8b
Lower node 88.9 32. ¢ 4.4c 25.7bc
English Lavender
Shoot tip 100 4.0a 7.6a 67.9a
Middle node 100 3.7a 4.5b 16.9b

z: Cutting parts including shoot tip
y: Cutting parts including only nodes without shoot tip
x: Mean separation within columns by DMRT at 5% level

left—right: Shoot tip, Upper node,
Middle node, Lower node
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4.2 <

HEEEYE 228 AN A9, AAHoZ PL, S+PL E VMHjR| oA 22
o] ¥, vl ek, AW 2=ule], 342 PLAA, 2% VM4, 7lE
FE S+PLAAM 71 F& L2 E By AR2AEERY a¥E= 524, vl
¥ g, AU 2=nle], 3|42 RootonH o)A %, HHUIE, lojZniEg)}
d 282 IBASH NAAXNZ A F9ton, RE HeFe FA2Fo ng dAAZ 3}
o]l ¥

ghiicke] A9, %24AMA] Rootonx a7} NAAU IBAMCTH 9w uxAlAlos
IBA 1000mg/ ! 9} NAA 500mg/! 7} Rootonxg]®t} g7Holgc} AR LES] &3
£ FAMA peritevl 27} FRa, SR dE Re7t FUdo ASRAE2E ot
?e 2hiige} Jd3els shichl vtsAAA F FF BT AU 5 2L sl
Hldte] el go] g3t

[

ASH IASEE AL AFAgu|go Alnld] o3 FAA
1 A= 2 #

7} BASRE WA

$E7 8 Eeame A% nAE FFL PHal] st e, w2
JE % PelolEG BE E: ZFF WAS A, SRS Edolo] AslEn
9 452 Aol 409 Fol ANRY Asre] A% ZAIAT.

U Z2a gHA SEAAUIES Auld 9§ gt

FAARE AER ASUE, IS Holx|, 2o} WES} 4R 2A9E whA,
LAl E2EE A on, A2 Aq 20Ad, AAnE ARG AHA
Hul|FelolE, HlolE, JERAE LLI(VVNVZ &3 bjRo] 0|43t FEE
HA 78 328 Edo|S o3l on, dFHHEE HFAAF)IA A CDU
E@3us Yo g 25 2 N-P-Ko AE&FE 747} 15-5-13% o|ie}. AL 159
0, 0.05, 0.1, 02 @ 04gog2 F STE AxsYt}). ¢FAH 89 AnlE= 2AEZ 04
T 29, WX EHES A AHEgen il XsrR FHASEGL M $ 1F714

_52_



AL 354 ARste 2%, 37, 494, 454 &F L AGRY A

2.4% 9 33
7}, ZTA{E R Hl &) A1 uk

AP 5% HY AR 4SS BE AQend G, AYERLERS VM +
PMIA, HeAolnels Bae VMolA 7b £k, 5Ee) SR S PMolA A
$o| Azsigc. Ro) 422 BH 5T A BT VM VMPLA AR E%
T, AWHOZ VM 0%0ld  Solgle $EelA Wele) Ago] vmy Fza
LEbRh(E2-5-1)

[B2-5-1] £E7} 8|8 ZajaRe] QKo nx)e g5
E A 3 A A F(ng) TR

' % &+ E (cm) (cm) Top Root Total Ratio
VM 14.8 105  401.6 1733 574.9 232
VM+PL 13.2 1.7 2994 1572 456.6 1.90
VM+PM 15.7 9.7 4196 1040 5236 4.03
A o] A o] B g

VM+PM+PL  13.6 9.1 345.0 104.5 449.5 3.30
PL+PM 14.1 82 3072 208  388.0 3.80
PM 9.0 3.5 151.4 26.6 178.0 5.69
VM 11.2 94 2106 1049 3155 2.01
VM+PL 9.9 9.8 146.7 73.0 2197 2.01
VM+PM 12.2 8.3 198.4 51.0 2494 3.89
= VM+PM+PL 11.6 75 156.8 394 196.2 3.98
PL+PM 11.1 8.5 1251 53.7 178.8 2.33

PM - - - - - -
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(£2:51] $87} 8|8 Zgame] 48 nA= 9. (@%)

23 # B A ZT (ng) T/R
& : % = (cm) (cm) Top Root Total Ratio
VM 33 11.1 3679 373.2 641.1 0.72
VM+PL 3.2 10.0 257.0 3449 601.9 0.75
o E A VM+PM 43 8.2 389.3 338.2 272.5 1.15
VM+PM+PL 4.3 8.2 264.8 343.5 608.3 0.77
PL+PM 38 8.0 2854 218.8 54.2 1.30
PM 35 6.9 340.2 140.9 481.1 241
VM 35 15.5 145.6 139.5 285.1 1.04
VM+PL 2.6 144 122.9 119.8 242.7 1.03
a4 = w VM+PM 5.9 12.2 268.2 225.6 493.8 1.19
Y VM+PM+PL 54 13.0 258.2 212.2 470.4 1.22
PL+PM 38 9.9 178.3 111.8 290.1 1.59
PM 3.6 8.7 185.3 89.1 274.4 2.08
VM 8.6 13.5 172.8 107.2 280.0 1.61
VM+PL 8.5 11.9 1494 100.0 248.4 1.49
AdEvtza VM+PM 12.0 8.8 278.3 99.4 377.7 2.80
VM+PM+PL 9.7 8.9 191.1 71.5 262.6 2.67
PL+PM 9.1 6.6 119.3 41.8 161.1 2.85
PM . . ; . - .

CZO {8 RGNS Ao o FAuga
RE, SQlojEAl0]A], 23joRlE Q] ’;}9-39]- 2YEnA, e¥rlwe] ANuE
2 4aEAMuE 0, 005 0.1, 02, 0.4g 2 AuE H3lo 2t Had 2%, 7
AR, 454 % 9 AEFS A e 3Y2-5-1~20, ¥2-5-2~63 2ot
< AUF 2FANYY 232 Aol BAgle] FA T wlg A
A% 3FACE A2 2 Aozt AA 04golN 27, A4, 4
Y, 4548F AdET € TREO 71 =4k 1 o)Fd:= vl iz Zi1E

o
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o] 3 WUA SFEA = Aol AKo] JPF Fuatgitt. AFATEE AMF
o] BS7E A vy 7| Es AL § 3FA 713 r" A& 7|E3Y.
T/RH|= Alu|Ee] F7to)| et F7hate] A|ahtel wlsl] A]444-<] ’%‘%‘01 F48S ¢
T UNATHARR 2-5-1 (2)).

QlofE AojA= Au|7t A 7|zbE faAdulnd vlg] a3t A YERL, F
EgE 0.1-02g4 87 2%, 49y, 4248, 245F 2 TR /M B9
0.4go A= Aol Aat FHasichrt 25+ Folli= TAREATHAR 2-5-1(1)).

~3o} WEL= EAIN| o) *]“IRLW} o EVIES} vl A BIAI Injg}
Z zol & nolx| gt Az F 3FA A AAFHoR 02gA Tt M ¥
$.35}9lt}.

AR ENE Q- AES AARE FAT ZoR, 9o ANue xage
BAYE 1. 3*"’] EnupAo] 242 AHelFico ARl YA - 1’01} H| 3 l A ?71-
stov, A ¥ 3FH 7HA = 0.1golA ABHo] M F i
A 78 =

QY- AEE AAFOR 0.05-0.1g0]4 AHo] 7HA FQaL EATFoA =
0.2g7} 714 segkom, 0.4gAel= Aol AzHUA 454 o]Foli= 1AlsI Tt

zo
|
=
R.
_'|
b
-'O
ok
0'
=
oo
3
2

1. "‘L]Qloli%‘ A]I O] ;{I

2. & HE

AR 2-5-1. Eelo S HA] ShaAdulse] Azt Mol Aol vx]= 9§
A: 0, B: 0.05, C: 0.1, D: 0.2, E: 0.4g, F: <n]

o
o



of E3tERA STFAol= AujAe e Ko MY F3EHY. FFLTEE AN F
o] WEFE A Uity 7|72 e AY T 3FAd M =& FAE
T/RH|& AB|Ze] F7to wet Frtste] A3pitel vls] A/d5-9 AYdo] FAge
F ABGAA 2-5-1 (2)).

AN E AlojA& An7} A V[ daAdulsol wiE) a3t A YElgy, §
EREEE 01-02gHE7F 2%, 994, A578F, 2€F 2 TREC) /M w%dn
0.4goll A= Aol At Zasitrt 25 Fole BAIIETHARA 2-5-1(1)).

2350} RIEE dgAH|g 9] Alﬂliiﬂﬂ} JERIE 9+ H&gh 43S Ba gujg
Z zolE RolX Fyh. A F 3FA9 ASLS AAHoR 02gH 7} b &
S35}

2ENAF Qrte-EAEE AARE FAIR Ao, Yo AEE xggE
B BAY. 29EnpAS 232 AHelwkd #Agle] Tl v 5
stien, AY F 354 7AXE 0.1gollA Ko /M UL FSAFZLS 0.05g00
A 7 =g

Q- L AEE AAHOZ 0.05-0.1go04 AKo) /M EFUn ?%?._/tfz}%ollﬁ—t—
02g7 7FF =gtom, 04gHels ASo] A HA 454 o]Fo)= 1

1. 3RIfZE Ao]=]

i F

ARRL 2-5-1. E)01 §9A aAulEe] Au)7) §Be] A8 njxE g
A: 0, B: 0.05, C: 0.1, D: 0.2, E: 0.4g, F: o]
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38 ¢

A7 Hn EHane A%l BAE JF 2AEnhy, 4By, 29Evzge
VM + PMA, daldolnzleh Elle VMolH 4%o] Tk, 53¢ su EE
PMold Azsigich o] 4%e FAEF 2T VMsh VMPLA ¥ I,
o2 VM 30%0]4 Solglt SEAM B9 B%o] F3 o2 v
o

CDU 232 A4 23 SRAUSY AMERE 4R 3Y, 0297 57
of 714 FTWI Aulst MxF EAS pYon), YR A, 00501gF FF
oM FERT 04glME EFol whe AR AR DAV Ukt @54

gae AUl #2545 F7tske ARe By

A6A ZIWu|LFS T it diFF42
1. Ag 2 WY

i e FAAAA Wolgo] vtu WFo] Ho] Yo+ FaHo| ot £ AEL
7SS 58 $FFTRY dIFFA JMsAdS golry] fstd AEA AEstd] v
e AR2AEASN A §HE PYst, PCRE ©]43 RAPDEA S F3 AR
st ER S WHoldE F A3

FA AR E viggdick(Lavadula spica. cv.Marino' )& AR5 29, 19873 69
of oA ZAFY AN BA, vid, Az, AAAS AF s FEANA 0.
3-0.5%9] Sodium hypochlorite -g¥o]] 1527 FHAFEL A HFFE 43] AH
g o, 0.3-0.5cm 27|22 Adslo sjzlo xdetgtt. Z1Wuig A FAo] sucrose
¥ 3%, pHE 5.7-5.8, agar= 0.8%, &27] 23T, 16412t B2 AA vjgslct.

7t Callus FAol n|X= BFzAdB2Y &3

MSHIAE 7|20 2 auxinF9 NAAS} cytokinin®o] BAP, TDZE Ztz} 0.01, 0.1,
12mg 1 9 53 D=8, E NAA 2, 4mg/ [, 2,4-D 1, 2mg/l % BAP 0, 0.
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05, 02mg/ 1 & 7 F=ER @A g 60dA | BHAFYS AT

U Axse njxe AZEAEAY 33

MSHIZE 7|2 23 auxin§Fe] NAAS} cytokinin®-o] BAP, TDZZ Ztz} 0.01, 0.1,
1-2mg/ 1 o] $52 BEANSYT, T BAP 2, 4mg/[ 9 NAA 0, 02, 10mg/! & 7
FEEE @A s M 60UdA Nz FYS 2AEA.

o Aol AxE3le A= F2AEd R wiAe 23

AduidAl, Wz BS, SH, MS @ kZMS, AFxHEAL BAP 05, 1, 2mg/! 9%
NAA 00lmg/l & 27 Z@siol AHgaiglon], WY co0UAdl Aze) BT FA
< ZAFIH

g B Yo vjA= A EAY 57

WA= BSE 7RHiAE ABZAEEALS NAA, 1AA, IBAS 77 001, 01,
Img/ 1 2 AMg3Ien, FAPAL wlg 304 Fol EAFeHHTH

ob. QL3 AEA 3

31-9-~ 7ol A vermiculite: perlite: peatmossE 1:1:1(V/V/V)Z &3 A& A&
3} AZAE o]Ag F, 1 Hol vAE AFRZE HYA F=E FANA FAUH, B
& 55% ABBAL A9 2xE 30Cold 2R &A s AEs)
gAY FEL 3} 309 Fo 2AsIA

ul. A3} A2A] RAPDEA

mhelabuickel mR3 sl 3 AEAY AL APART AT,
DNA3%(CTAB¥)— DNAZA Z(spectrophotometery— PCR ¥H-3H4ZZH— Primer
(random primer 47— DNAEfE— DNA band %

2. A% 2 22
7). Callis @40 v]x)= AY2AERe 53}

NAA, BAP % TDZO| 9% Tt zge] MSujxelA 74, uirl, H3h, QAR
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g2 HAo ve 4TS RAMG AP, dEHdFoA Callus FA2 HHEA 9
Fo TAY] NAA 2mg/l 3} 2,4-D 1mg/! 7} 100%9] Callus B2 /1% £
3, ZFHFAME NAA 2mg/l £ 24-D 1mg/l ¢} BAP 0.05mg/! 99} Z{o]
P $A4 Jdeidd. A3 FRd2 89, ZAF HBoAME callus FA4A et
713 calluse] MZE A XYooy, dBHNAME Fert A7jA F3 A2k 9t
t}. NAASY &7 24-Dojl ujsl callus §71F

o] A& HolQln ZAL ¢ AYUSYHHE 2-6-1, A 2-6-1 B).

o

N

L 261) NAA, 24D 9 BAP o ZRAch} elaanl ¢, vidl, 42 3
QaYozRE Bex YA vxE 3.

Growth Gallus  Root  Callus  Root  Callus Callus  Root

regulator dia. form diam form dia. form. form

(mg/0) (em) B  (m) B  (em) (B (%)
Shoot tip” Imternode® Leaf

NAA 2 0 1.2¢* 20.0 1.3cd 53.8 1.0cd 100 0.0
BAP 0.05 1.2e 733 1.3cd 20.0 1.0cd 933 0.0
0.02 13e 80.0 l4c 26,7  12.bcd 100 71

0 1.2¢ 73.3 1.2d 733 1.0d 80.0 0.0

4 005 13de 87 13cd 8.7 1led 100 00

02 144 867 l4c 867 13bc 929 00

24D 1Bap 0 16c 600 20 133 0% 750 00
005 19 429 21a 00 172 100 00

02 20ab 8.7 21a 308 162 100 00

5 0 17c 533 18 00 1led 714 00

0.05 2.0ab 50.0 2.0ab 0.0 1.4ab 86.7 0.0
0.2 2.1a 26.7 2.0ab 0.0 1.4ab 100 0.0

z: Mean separation within columns by Duncan's multiple range test at 5% level.
y, x: Callus formation was 100% on shoot tip and internode culture.
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. Azl nXe A% 2o a5

wol &5 dEAejolA BAP 2mg/l ¢ TDZ Img/l 7} 7F £¢1, 2§l
& BAP 4mg/l 9 NAA 02mg/l 9] Z@o] 713 F5atdrh(FE2-6-29 A1zI2-6-1
A). A F7Y Ao FHEHAE FR0] /MY FsEn, dAHWAME AEH ¥
AR sttt wetA &9 fEE AAZAL ot o] /M EFHFA Aow
Sigieil=d

[£ 2-6-2] BAPS} NAAS] =§xe|st vigjxehiiciel A, vid, A R o 234
oRFE AxFA vlAe 9T A T 60UA)

Growth Shoot No. of Shoot Shoot No. of Shoot
regulator form. height form. height
(mg/9) (T . W ) W )
Shoot tip Inter node

BAP 2 NAA 0 100 12.4ab” 1.6a 6.7 5.0a 0.2a
0.2 100 9.7bc 1.1abc 76.9 2.2b 0.2a

2.0 100 5.6d 0.6cd 40.0 3.7ab 0.2a

4 0 100 5.7d 0.5d 0.0 0.0 0.0

0.2 100 13.4a 1.3ab 26.7 2.8b 0.1a

1.0 100 7.1cd 0.8bcd 26.7 2.6b 0.1a

Note: No shoot formed from leaf culture.
z:Mean separation within columns by Duncan's multiple range test at 5% level.

ok Aldjgel A Azt nixl= AFxHER ¢ iR &3

Aduj oA BE2HEL] ¥§ Bjzle} FH7F AxEst 2 AR nAe
AFE A A, Y9 A F2E A3 xpGA ARSRY wiAS AREEER
o =& Aol A% AHAE AF Az F3h8o] S0%UR )¢ WA Ye
ot a2y AdiujkolA BAP 0.5mg/l 9 NAA 0.01mg/ I & 713 BSHIAIE A}

)~
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£388 3¢, Az FAHLL 993%F =A Uehda Axe B3x 9142 w2
Al Ao YelFth(¥ 2-6-3).

ol
Jz
o
tlo
1o
£
=2
o
Fd!
_\;._l'
Jx

[E 2-6-3] vla)xatulcie] QlojA —‘?—%?{_" ujz9} BAP, NAAS %7t AdjujdAl

23 vlA= FFAGEF 3594)

Growth regulators Shoot No. of Shoot

Media form height
BAP NAA (%) shoot (cn)

B 0.5 0.01 99.3 9.1a" 1.0
SH 0.5 0.1 60.6 3.6b 0.4b
12MS 0.5 0.01 64.4 5.1b 0.5b
MS 0.5 0.01 55.0 4.6b 0.5b
MS 1.0 0.01 67.8 5.3b 0.4b
MS 2.0 0.01 533 5.2b 0.5b

Note: Shoots used in above experiment were regenerated from 1st subculture of
Lavandula spica cv. Marino.
z: Mean separation within columns by Duncan's multiple range test at 5% level.

gh. 2] PAo n= AFzAEA a3

BSHjRlo] NAA, IAA 2 IBAE ZZ} 0.01, 0.1, Img/! 9] s5E2 Avjsie uz
of UlalE Auxin® EHE AN A, NAA 0.1~1mg/ ! A2 FoA dAgo] 100%
2 78 =% 1AA  Img/ ! AT 77.8%, IBA 0.lmg/ ! A TFoAA 71.4%2
23 453t Felae NAAXEF7E IBAS JAAXET BRY By 557}
Fohd wel Frkske %S Jehigion, RejZdols giMH oz IBAY 1AAX
2|77} NAAX 2ol H|3) A%l 57} $7Hl uet Zaske Z38S 59d.

_60_.



uh, A3k AEAle 3}

AlguiHol A zjA8E SAZA g2 Z|UAEA S vl g o]Alsle]l 43}
NZS 7%, 309 Fo 94.4%9] e AAES Yehlo] £8lo] & oje]go] ¢
Ao Al (AR 2-6-1 C).

i

e

AR 2-6-1.

A : v echulltto] glojA] BAPSL NAAS ZFA| |7t Adowite Axg/do
nA= G A § 608A)
left-—right : BA2, BA2+NAAO.2, BA2+NAA2 (mg/ ! )
BA4, BA4+NAA(.2, BA4+NAA1 (mg/!)
B : viZ]iehiitio] glojA NAASH 24-D7} Qx4 omie A 4 nH|
= 83} (left: NAA, right: 2,4-D)
C : vheli ghulcke] Zujujeel A Qe A EA).

nh. A3l AlEAe] RAPDHA]
R OINAS}F 3AY AEE AEAE Al AEste] RAPDRALS S3stqit. 47
o] primer(OPA 2, 4, 149} OPB 7)3 A #A&}o] o4& A&} primer OPA 2,
49} OPB 79| 7%, ¥y} &3} AEA7F 22 bandF S Ho|FY (A4 2-6-2
a, b, d), primer OPA 149] 7%, R A& o] ¢li= 1000b band7} vhupghuh(ARAl 2-
6-2c). A4l 267)1 RAPD marker bands7} #&=]931 7 5 1749 o)z} aaE| Qo1
in 26=3.85%). “12]1} o]g|3t Hlo]e] ZEO 1 u|% 7]{_}—0- V58 BEAA 44

o AT AAE dF WA 4 & Ao AlsdHn.
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ob. A2t AEAY &3t

Aol A #4270 Q2 JWASAE vz ugAAE o]Alste 3
NAE 7S, 308 Fo] 944%2] £ 288 vehlo] 3o 2 ool ¢
Aoz AlsdHAHA 2-6-1 C).

.‘J‘lo e

AFA 2-6-1.

A vheehiictel] glojA BAPSL NAAS A7t Adowie Az
AL da (12 % 602A)
left—right : BA2, BA2+NAA0.2, BA2+NAA2 (mg/ [ )
BA4, BA4+NAAQ2, BA4NAAL (mg/ 1)
B : ”}"4 cehdittol] Qlojx] NAASL 2,4-D7t 9lx2 e g HE Zeis A njx|
= &3 (left: NAA, right: 2,4-D)
C : nielie 2hiiche] 7oA 2 A 24,

o AR A8 RAPDEA
2 ONAe A &3t AEAE A Aukslo] RAPDEAS 3515t 470
9] prlmer(OPA 2, 4, 149} OPB 7)E A1Aslo] dlo]AL AA3I ). primer OPA 2,
194 OFB 79 A, vk Ak LA LE banddehE RAFHN 262

a, b, d), primer OPA 149 79-, 22 ’*‘%XIIO]I = 1000b band?} YU gh}(ALA 2-
6-2c). AA 267§ RAPD marker bands7} #&%Q) Z Dl "ol7l LAY

in 26=3.85%). 221} olef@ Wole] I 7m1un°t e Fsd BEAA FHA
oz FAD AAE B WAY £ Ae Aoz Agd



OPA-02

1600 — A
OPA~D¢ 550§ B
500 ——
oPA -8 1000 ~— C
500~
P8~ 07
o 1198~ D

ARl 2-6-2. RAPD analysis of regeneration plants of Lavandula spica cv.

Marino using random primers. M : DNA ladder marker, Lanel:
Mother plant, Lane 2~10: Regenerated plants.

3.9 ¢

Callus 5= YHHES o] 83 24-D Img/! ¢ NAA 2mg/! ¢] U5 EE= BAP 0.
05mg/ [ ¢}¢] Z§o] F338lga, 24-D7F NAARTH §7449 Aoz Yepdo. Az
o] ¥3l= AAE 0|43 BAP 2mg/! T BAP 4mg/l +NAA 02mg/ ! 7} %3531y
on, Al B5 vjz|oA BAP 0.5mg/ ! +NAA 0.0lmg/ I 7} Az Z4o] 9.182
7P ¥58it E3kE Az e NAAOLI~Img/l 9 1AA mg/l oA ¥
33l FHe 3-8 WYET peatmoss: vermiculite: perlite (1:1:1, v/v/v)ollA
90% o449 %< &R} F5F ASKE Yehlilon, &3} AEAH S RAPDEA
Az 23 Aol e A2 Yyt
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H3E 2sixfjul 7|=HE

D E< G
sBel EsiAuAl EFEFAS Mol Fa, 49 Bf{Hol ¥2ou, EY ¥
Ao Folof A}, o] AL W] AHME FEAEPE < Ao

A EFS NZ3oF aol, ZgBAA f{71H FFol Rolx Y5 §Eo| B

I AZEE £ Hulg Aujsor do. B2 HulE FH FE9 HiHo] 4
I EY 3714 F4Ho A9 1st 2 Wo] Jgo) Ad Bt opys, FEF
7122 A3 FARER)Y %3t 37171 ofF Foldoh diAz 714w AT
oA Bejshe AZ2EFH F71€S ARA HolA AF Ao ZAT 59 el

A28 E3lAm] &7} s]Bo] Ko A= G
145 2 3y

B EsAfo Ay $EE A
?|-ehilici 9] 5% 9 sBE Ao %
ngEXT .

AA T SAEF+IPRIEL2E ], BA 254G +3 5 2 +25H]

CAHB T IAIE+29AAE+28H], DA 345 +32 #+2 9 AL E 428 1)

%3] Astel A, B, C, D 448 7& AAste] v}
0YA) 45E EABLT

233 92 u&

54 3Ho 2I|AKE vtejehilt, HUZ=ole], RIGEUNE, H2HE D
Ro A 2%, 4A4, 4E428F, AT T 4Kl M AL, S5
RMEE AMWzS DujxldA Agol FsatA vehdth EAFe] FA et
539 A%, A5z B3AS YERE AE, B, 9d8A2E, HulE 332
2vvy9] &R ZAsHe Zo] o] olet daEch®E 3-2-1, ARA 3-2-1).
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<A

<l E NES

ARA 3-2-1. BeiAn] £ 571 B ASo| vx+= 93
A: SAFE 430lALE+28)1],
C: 6nFAFE +291 o AHE 28] ],

B: 54h&+35L¢)+25 0|

D: 3AFE 3R 8+ 2 o A E 426 1)

[ 3-21] 2ahAAl $E7} slne] 271480 wR: 3

5 LA 8- S EA $EB $EC $ED
Z7(cn) 6.6 8.0 8.0 9.0
el = FEH() 2.95 283 233 3.01
s 99 55.4 57.1 55.2 57.4
gl o SenolAte] ZHAug 2 o i
(%) 10.6 22.4 21.2 29.2
%% (cm) 1.2 0.9 %9 24
Ad 2 AuA () 1.68 1.62 1.81 1.81
CEE R i ki - |
zod smolade &g 04 64.8 61.0 63.9
(%) 23 6.0 4.5 4.7
Z= % (em) 3.0 1.8 0.9 2.6
L, () 255 234 231 271
6] W ﬂﬁ?ﬁ: %LE& 56.3 55.0 52.4 55.2
snolge] EAug > - -
(%) 16.0 1.5 4.2 4.9
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<d] 29>

AFAL 3-2-1. BalAu] L E7} 3RS nxE A5

A: SAZ43mALE 425 0],

<lGZ RE>

C: WA E+ 29 A E+28]H],  D: 3AIZ 432 2 +2Q AL E 428 1)
[ 3-2-1] S3lAuA] S E7F 3]H 9 27| Ko nAe= AT
=% ZAR |EA £ EB |EC |ED
i%‘(gm) 6.6 8.0 8.0 9.0
ot e = ggi(ﬁ)& 2.95 283 2.33 301
e @ o
Gul e Semolate] Zxue 554 57.1 55.2 574
%) 10.6 224 212 29.2
:’ézo‘(c;n) 12 0.9 2.2 2.4
_ S
A= gg;(;”;)a 1.68 1.62 181 1.81
=2 T O
= oha] Semolare] Zxug 043 64.8 61.0 63.9
(%) 23 6.0 4.5 47
f%(im) 3.0 1.8 0.9 2.6
8 = ggi(‘;”?& 255 234 231 27
° k:] = -
Y spolme] zaug 563 55.0 52.4 55.2
(%) 16.0 1.5 4.2 4.9
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=z ZAM & £EA £EB £EC £ED

Z 7 (cm) 6.2 49 6.8 7.2
L A
I I K (G 13.26 12.41 14.70 13.96
Q%4 o3
Aw SmolAe ZAque 41 42.1 37.4 437
(%) 46.8 17.6 44.7 293
49 %3(3'") 6.3 54 58 8.6
Y O‘_ o Z(Cm?)
Qs B 10.97 11.78 13.04 13.74
o e SmolAd ZAug 365 38.4 32.9 40.0
(%) 35.0 387 276 67.1
%g(sm) 10.1 11.9 11.4 133
A A (cm)
2w qEa s 19.51 26.82 34.95 32.08
smole] ZAug 381 395 35.1 416
%) 143 32.1 36.3 36.0

A: AVE5 4+ ulAE3 + HH]2, B AFES + 223 + HH)2
C. mMRIEG+AAE2EN2  D: AE3+2 3+ Aol A E2+5 ]2

A3 BEAMA BEPHo] Hne) Pgo v T
1L AR 2wl

w2 icehiicks) SE9 HBE FAsel A
of o) Ag ¥ 13)4-5Us} 281459 F §F
AAsE 2R,

5.

.2 HuE 4:3:2vivViv)Z2 E33 3
o #F3Fen A §F 30UA &

2% 2 23

£A27h Bue) EAwAe] WAL dPe 2 Fhs F 331, A 33
5} 2ok shelchid, AUZENE, AANSUEL 545U BEAATAN 3
%9 WAl 28/4-59 ATl ulsﬂ ol MlZA AZE EdolH gol FxH
Aoz 5349 54 VR, ANvE, 2%, 4L 28450 FEAeT
AN ZA59] Aol 18/4-5) H3) Bo} HIA FF EFolH A%o] Yz
o2 FH4Y 54S dehidt

P
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¥ 331 BEA7) 29 sne] ZAubao] AL Ja.
. R Senol o] %A ¥ &(%)
T 1A B4 28 RFMA5Y 18 BFAS5A 28 B/4-5Y
EF"'L Sl 560428 246467 29.2 25.2
AwW 2 =n} 29.6+2.8 264+6.3 4.7 4.5
] 15.843.7 11.24+4.0 67.1 30.4
selof &
= 122429 15.0+23 49 20.0
G| &5 23.2+49 26.0+2.1 29.3 58.8
4w 9 E 3.9 21.6+5.6 36.0 54.6
i."“ _'E_ ]‘_I:'Il_ l?.gi o ) .'..1‘6'_?‘.6 .'!('l.[ :'4

AR 3-3-1. A )7} sjue] Ao njA= 9%

66

4

e~ /% = ¢

re it

"j’ﬂ - K



(% 33-1) B5H2A7 D2 50 ZA240 vAE 9.

o IR Senol 49 ZA 8 8(%)
T T nasusy 28 @gusd 158545Y 28 545Y

‘;{E““— o 560428 24.6+6.7 292 252

Awl zzop 296428 264463 47 45

g

Aoz w9837 112440 67.1 304

e 122429 150423 49 20.0

3] F 232+49 26.0+2.1 29.3 58.8

R :

A esw 178%39 216456 36.0 54.6
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A4 2 %

ghillcs) 5EF e, AFz7) EAANE FEZE AF, 2, AEEE, o
H|E 3:3:2:2(vv)9] H &2 ZA3H= o] olAHolg H#dd)

#yAe &3 viee i, FUzzxolE, JANSVETL 18)/4-59 BT
Ry AxG EYA ASo] dssiyy HASE, @&, &S 23/4-599 w|
WA 8 EYoA Afol ¢3F Aos yephid.
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H4E et cE S|4 S| He|, WKREY FE

= € dsjlof vt gl H o)A ARAuAldl =
A ddle] = & daA 7HrE Aol Fong Fasid.

BN AuE tE 4A =5, GMo] dA7] Wi FHA HEel ¥
ojxn ¥3iAMA]l Z¥ol Ao AT} Bl dHo] U

ol9}e RAAS A3 AdME AAT JAE o83 AFAAAulst I
F3olgt & 5 gt

A dstAle B2 AT 2FE A AT LIE sl FE
o] 851 & Wuk of]e} (Cathey, 1964; Joiner,1981; Larson,1985; =B £} %45,
1990), A2l 9Jsty G 53, stoprsle 3, EF3A g WS} §
Ba1Ael &% B (Cathey, 1964; Larson,1985; Steinberg 5,1991) X2 Ich. 2
Y dA 38 A2 gt stAl A ade] W FEol A gt Aoz Iy
2l dgstAe] A, an HeHhEs Ay FHol e

2 AgelXE BF BB 2 Adse 22, 22 5 Iusld 42 93}
237 Yok B d tnazoled] #43A] uniconazole ¥ DaminozideS 7ZGAE A el
sto] 3B AFE JMF anrez zAY F e dskA9 FF, Ay 2 A
dE5xg FHsta AAEc

24
M ke o
of
e
Z ok
A
e
L
i
Ir
o)
k>
]
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A2 dstA Aol o A=A
L As 2 %y

7t 28 AEAl Q3HA] Ao e HBo] B{ukS

geute] 958 97d 89 193 88 8%Yol| Uniconazol Sppm, 10ppm, 20ppm<}
Daminozide 2000ppm, 4000ppm, 6000ppmE A3t =&, QU S48k & =
Atk FAAEE 68 30¥0 BFat] S8 30YFo TEO| o4 3.

wh AeiA] SstA Azl w2 3jHe] AUk

2 432 A48 329 Aol HIE, RIS Ao)Al, EWE, € R ¥4dS
19989 59 2290 RH:HeolEE L1vvE EFT wixle] FAstn 17U Fo
A3A S Azsld dF YAQTFA Ayl wet FAA g

g 3tAle] A e)sEE uniconazole 0, 2.5, 5, 10, 20 ppm o] e YA
2 7} A9 swtEo 2 u]dEtg-2oA AAEon FHAIA EF7IE o]83d
IAZ Zzte Aessd 3mA 47 74 4¥F § 157U HFer 55N 2
3, AR EE 2 d48A 3 uzE dFgY

2 43 2 13

7b. 2stAuA] kAl Ao ot B Aukg

3l jstAl At HBe zAZRA nAe EFHE AR A, 8Y
19 A2 A|do)A] Uniconazol?} Daminozidex2]E FTo] #AQo] wjZzFd )3
A Jslads Jehyoen, 4542832 I8k 4#E B3tk UniconazolX
Al GHAA gzt HlF 3FL FoAe BFE, 2Vl E FUHE F4
£ Hgoy, e ¥ AolE Yehgx] B¢t

a8y, DaminozideAeldlA #HEWe qdHo] Frhehe B¥S Bo 22 FF
AE stAle Fiol wet GAHY Wsh o] de] vepTh(E4-2-1).

89 8Y AHzg AlFPdA AEBMY, 3, w2, 4284 i, ARnd, g
Q. AujAolng, g¥R|, Mgl Uniconazol®} Daminozide?] BE A 277} =
Toll vl& dAF g3ays Jdehlglen, 454832 Frlsle A¥e R
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A FHdMe 57t 2olRTE d3aAt Stk 3%FE B2y Uniconazol
o] 7% 10ppms} 20ppmA}o], 12| Daminozide®] 739 4000ppme} 6000ppmA}o]oi]
£ & ZAolE Jehdix gt dst g2 900l Uniconazol#|2lol] o3t o3ta 3}
7t A9 giQoy, Daminozidex oA d3a sl vepgdch AxgHoR
DaminozideZ7} Uniconazold] Hla] d3t& 37 Zlo, GHE} 434 o] Vb=
ZAE Bo 3He Y3A2 = Daminozide7} s Aoz AlEEHY ALRA ¥%
£ Uniconazol”} 10ppm , Daminozide?} 4000ppm= 3}= Ao] AP Aoz AYH
th(EE4-2-2).

Uniconazol
5 F ZAUYE Con. Us U10 U20
ig;m 23.0a 18.1b 17.4b 17.6b
4 =2 ow :’g; T 1452 15.38a 13.86a 14.11a
a 26.1¢ 30.8ab 29.7b 32.6a
[+]
5'&3;”* 32.8a 293b 27.4bc 24.6¢
5] % fg S ;_”" o 1.58a 1.49ab 1.10b 1.29ab
2 36.4b 43.8a 45.2a . 4592
i;%im 27.9a 22.2b 19.0bc 17.8¢
AN g ST 258b 3.20ab 3.31ab 359
@ 358b 45.6a 44.42 50.1a
Daminozide
= 2 zZAY L Con. D2000 D400 D 6000
?'éjg‘;m 273a 22.5b 21.6b 21.8b
4 2 % g‘—g or . 14.0% 21.05a 19.53a 15.63b
3 236b 25.6ab 24.82b 27.3ab
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(4-2-2] 3HAuA stA A 27t S Ko njA]

rlr

Q3. (97.88 #2])

4 3 A H g
F 3| z2Ag
Con. D2000ppm D4000ppm D6000ppm USppm Ul()ppm UZOppm
ZZH(cm)
~9E tﬂgoa(w) 488 | 375 | 367 | 360
lazaa| 1063 | 1125 | 881 | 7.9 . - -
ib B RTLT 282 | 320 | 319 | 328
[o]
C;“fz_gc(m)) 347 | 233 | 220 | 224
- a A (em?
8 & |Gzae| 153 | 192 | 186 | 184 - - .
o 475 | S33 | 560 | 546
[
ﬁi%ﬁ(?)) 304 | 231 | 216 | 218
H A (em?
AW \geag| 146 | 207 | 187 | 169 . ; ]
2} 204 | 273 | 272 | 274
(]
SERIP ;?355’"63} 130 | 56 | 44 | 46 | 62 | 50 | 48
Gl oh| T | 435 | 454 | 465 | 457 | 458 | S37 | 496
Al | 2&cem) | 63 4.9 4.0 4.0 5.1 4.4 43
B o | 2&en) | 322 | 233 | 240 | 239 | 258 | 241 | 240
ﬁo] y_:} 2Rem) | 705 | 612 | 603 | 607 | 683 | 645 | 64.9
. M AH(cn)| 148 | 118 | 114 | 113 | 136 | 149 | 144
- QN E(em)| 11.7 9.9 9.7 9.8 102 | 116 | 110
o ] A QA (em)] 13.2 9.2 72 6.1 115 | 110 | 118
YA Z(cn)| 123 | 87 73 57 .1 99 9.6 | 10.1
Aol QN A (en)| 127 | 83 7.6 60 | 134 | 120 | 80
T AECEn)| 50 | 36 | 32 | 30 | 45 46 | 31
443 A AH(cn)| 8.4 6.5 5.6 44 6.3 54 42
YN Z(en)| 72 5.9 5.7 45 49 4.0 34

#4%: 99 A3 A F 4FA0l AR Aol
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b FolZulA] fstAl Azl we FHe] kg

230} W1EQ] 79, Uniconazole?] ZH4E 2 2%, 94, 4F ® 454 ¢
F W= a94-2-1~49 2 2%, 9%, 4% 9stadis A
= A7) Jepskar Alzke] Aol wel g3 A fHAste] 3F o]Fol= Aol
AR G52 FFe $L7l 225F AR A F 237 E A FoA AF
& ol A FUkst 2 o] Fol= #Asle] SFEAAE AT 22 FELR
)2ct FlofE Alojx|e] 79, AFo} WIES} n|S:gt AFS WO} 2.5ppmA ]
= & 34 4

(AHA 4-2-1). o EIES] 719 Awmjo}l wlES 7+ Asfo|gict. €3} FdL Hz)
59 71l wet dstasrl FUeglou AAAew A2kl a7 F3lsHA

gkt Wit Mo oo] WPFPow AuHe] go} FRLE Tkt AL Aow

=}

&)
s on gore AR ol FFEC T EYT F A} FHEY.

A: Control , B: USppm , C: UlOppm , D: U20ppm
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U A A st Ao mE s ks

23]o} RIEQ 7%, Uniconazole?| °“*‘£°ﬂ A% 2%, 4%, 4F 2 d542 ¢
Fo| Wzl 3¥4-2-1~49 2o 2%, A, 43 9}]3‘5}}'{?}% At 37
E A eyt Aol A wet gde Ha gaste] 35 olFee #FAaTo
A @24 FFL F57 2E54F oA A ¥ 2%‘~7/}ch AeFolM BE

ol A Jrlsitrt 3 o|Fde Faste] sFERAde FAAT e FFEL

A =)
At FANE AlolA] 9 B¢, 270} WESG H&3 FFS BHPoY 2.5ppmA ]
T 27 3A 4ok

(A2 4-2-1). ojEDES 7§, Ao} RIES & |t d3t de Az
F52 St wet dtasrt Fotsigloy AAHow Azt &Ar FHEA
gokch 23t dde Qo] Yo YA Ho] } ki e A
dasdon] gore AgdA ol FFSo W EFHF F 2 FEE

AR 4-2-1. kA A EYA] Uniconazole x| elol]l o}& HQofZ Ao)x|9] xAzH
A: Control , B: USppm , C: UlOppm , D: U20ppm

_72_



60

— 50 //é——— —e—0
E 40 X |-—8—25
:K;(f) 30 —A 5
K 20 —¢ 10

10 —x— 20

O i i i i

1 2 3 4 5
e = 712HF)

13 4-2-1. Uniconazol?] s ko] & Az]o} mES A3}

55
%o 90 A~ ——0
i —&—2.5
45 —a—5
Y,
“H]I- 40 —2—10
31 35 - —»— 20
30 1 1 1 1
1 2 3 5

4
Me| = 7|12HF)

1% 4-2-2. Uniconazol®] A& sk g2 Azo} vlES JZA3HF W3}
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(cm)

——0
/ / —a—2.5
—¢ 10
—— 20

18 4-2-3. Uniconazol®] He|¥ 5o w2 Azjo} vlES A3

HZ(cm)

| L T

1 2 3 4
el F 712H=F)

18 4-2-4. Uniconazol®] A2 5o w2 Azjo} glES] PJE iz}
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40

— 30 5 ——0
g —a—2.5
Ea 20 ——5
] / =10
10 ——20
O 1 1 1 1
1 2 3 5

4
el & 71Z2H=F)

1% 4-2-5. Uniconazol®] Az)s%o] W 1QloE Ao]z|e =AWF}

42
0 40 ~ ——0
ol 38 —e—2.5
e —A—5
Hr 36 ——10
81 34 / —x— 20

32 1 1 1 I}

1 2 3 4 5
2| & 7|2HF)

13 4-2-6. Uniconazol9] AHelsko] 2 IA)Z AHojxe d245F M3}
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1 2 3 4
Xzl F 7|12H=F)

1% 4-2-7. Uniconazol?] z2js kol w2 mQoE Ao]jz|e] @Az}

6
——0

’é 5 —a—2.5
L 4 —a—5
u.lr —)(—10
3, / —— 20

2 1 1 1 1

1 2 3 4 5
M2l & 7|1Z2HF)

2% 4-2-8. Uniconazol?] 25 %o W2 Q& Ao]zjo] JEw3}.
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(cm)
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ni0
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4-2-9. Uniconazold] #2lskxo] o}&
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40
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25

—— 1

——0
-a8-25
—a—5
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——20

2 3
el = 712K

4
F)

——0
—a—25
—a—5
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—3—20

r
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2| T 7|12HF)
19 4-2-10. Uniconazol9) AzlxEo)] w2 ojEvlES] 248k W3l
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. ——0
£ 7 -’25
:% —&—5
K
5 —¢ 10
o - 20
3 i { i

2 3 4
M2l 7 712HF)

718 4-2-11. Uniconazol®] A djE ko] ©E ojEnieo] HA W3}

el &= 7[17HF)

18 4-2-12. Uniconazold] Halx ko] wE ofZnies 94E w3}
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ZZHcm)
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3.9 <

#3tAu)A], Uniconazol®} Daminozidex 2l 5o Aol dlZFol vls] dAF
Az RS Yehlidon] AZ24TFLS Frlske 2SS A Uniconazold] 7%
10ppm, Daminozide®] 73-¢- 4000ppme] F k71 A{d Aoz AgdHglon, AXF o
2 DaminozideZ} Uniconazolo] vj3l] ¢j3tg37} 2 Aeg Jehygr}

FAAujAl, AZHo| @ Uniconazole®] ZHAEE diZTol vjd AT Ysta
= Jebliich. AeFsErt soldE a3t AsHA el D 10-20ppme] FXE
A7 Age Aoz AGHUYG 454 IR AYFAA =A deigg. 489
Fhdecs d93o] 2 IHPFHAA ZAGLE W} HJon gozo] Al
15 £3589 A AT a3t FEHT.

o
U

A3 zBAE7E B AEY] AWK v I
1. As 2 ¥y

7} 23lAuAl gl e sue Pgus

97d 84| XEA MG HeL 659 HBE FASlY 92Ul FAFAE
NFEOR 0%, 55% 2 75% AFFE AASAY

vkl Al AFFA e e B M{uke

2 AES AE 228 8F, AdAE AolR|, 27} WE, JZve 2 Ig
1998 59 229 RY:HolEF LI(VV)Z EFS Hilo] HAsn 15U Fo
¢ Aeste 3 oAt Aol et FAAuisig. APy vldskeAy
of FA0%)TF, ZHAFLE5%)T, ZAABLS%)TE stHon 1579 HHeg
Zzko) A SEFE BT 5FH 3wkEow 657 2%, 49T 9 g2 a9

A3E ARSI
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2. A% 2 0@
b REAA AR elo] WE Fre] P
ahau) Aeol A AAe) Eake A, 4, edrhe, d2e4 2hac, Aol
A= AR TAel wal 2ol FAsn 48] RoldE FAS ngom,
I5%AAR T SSUARA T ) Ao] doksn @Me] tha oix w3
= A% ugth 93 A4S A9 FEE Qe AT FAYT va] Aol

AASIITHEEAS, A 43-1),

APA 4-3-1. Z3lAA] ZRdA el whE glEyhe] Agukg
A: Control  B: 55%z}%  C: 75%*%
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2. 3% 2 n3

7}, B3tAuA] apgA o) ohE B AFuh3

2aiau) AelolM gz avte d@ew, W, Qgrhe, Y24 ehild, Aol
A= AFAYsE FA ol ws) 2Ao] Fristan GMe] oA FAE BRYoH,
75%ApF A iz 55%AFH e ol vls) Algo] doksti GMlo] thh ol =7}
E A%e nyd 93 34 A9 F5Ey g AR TRl vlE Aol

st Th(E#4-3-1, AR 4-3-1).

2.9 & ¢
ARR 4-3-1. B3pAulA] &Rl w2 ewte] ASRkE

A: Control  B: 55%z}3% C: 75%=}p%
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[4-3-1) B3lAuiA] FFAeist sl8e 2Zo] nx:= A&,

= F F213(0%) 55%=}3 75%} 3
= 82.0+26.4 79.5+12.0 61.1+24.3
2 z Ely 27.0+1.0 28.7+1.5 33.6+3.7
£ ) 32.6+22 424+5.1 44.4+1.6
e ¥ I} = 40.7+8.2 45.7+5.8 52.1+53
3] & 51.4+12.4 46.4+5.8 37.9+6.3
=4 euict 11.1+3.1 203+29 242+45
Al o] 2] 25.0+1.3 2794165 38.5+3.6

7% : 919 Ase A F 8FA =A@ Bolch

. FAAuA AgAiee] wE sre] gjuks

AgHed 02 dFo 2L AFY AL 2EFF 2Ho| Frde BYS
B4 zrlde Aadrt T3l vehdA ggtoy 3F0l% REE Az Azn
35%% 55%°] Atolelxe & AolE JehA &gtk 4%, 4% 2 9454 FPl
AFF7r FART) HlE 24U AFFALeloA = Aol AR FUTHY 4-
3-1).

HRANE Ao]A], 25o} QIE, JZREY AL 3EH T AFeR 2%, o
Z, GZo] AgToA ZxdAY. 424 FFS AFTF FAFT o Hls) 2A
Zaste A% BIAH@Y 43-2~16). 92 A F 1FAREY 2P| Yzt
aolE  HAon AT e aFo] AYFE Fashke AFS HJAG(Y 4-3-
17 , AR 4-3-2).

Aoz A FiAule M2 & AFEFAE YeEhTES A A
22 e aFadst ddou Aol e 183t ARSHA g o
g AL g F¢FuUle v 22 2x9 AR PLo] Agdin

FA%E F7ha0] FRAYCZ F1Fo] BT FHAe] 48H o|FolAN Yt A

=
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o Almeth e FolAA WA Fuh RS AN Welz HE)
Yl F47} QBN FEF] Buks) AWA 71Fo] AT $5(1996) of

B4 oA AXAUFE)S QdlY Ao BYABL o] FoaL sk

AR 4-3-2. AR Al zgA 2] 7 siQlelE Alo] x| 9] Aol WA= Pk

A: Control B: 35% C: 55%

4 2 <

wapA oAl e AAZ NE FAARE AFA YT FA2d s 23
slal gialo] RojA= FAlE nGlov], 5% AFA oA o] 71 ¢35
o vhepgtt. creuh FoAAuol A= 23R ezt Fabgel] vla] A% R EA

ol ashs 48e nol AENT YR ekt
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SEEEER
£(1996)2 o}

AAuiA] wjx) o] HE7F FE3] HAEHA

o] s WA 7o) AT ¢

o

2 ARgTh 2 3
F8 F47t ABIAL FEF

neA HEEUEE)E osld 4% B84

22 ¥ol Zrhu stk

o2

3]

Glﬂl

A: Control B: 35% C: 55%
4. Q oF
Bl s 2& AL nE FAAMLE AFA 7 FHY vlE] 23] Tt
A

o, 55%2 2BHolM Aol 7MY Gz
% R 9S4

)

o gale] BolAe F4E By
oz et aei delaua s ARHA Tl ua 4
¢ Bo AREI} ekt ot

Fol Aste 3
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2| F 712HF)
a9 4-3-1. aRgA e BE 3G9 23 Wz}

47
.. 45
n0 _'N\’/‘
ol 43 ——0%
A 41 ‘ —a— 35%
M 39 /\ /H —4—55%
B e~ N\ A

37 e
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1 2

aY 4-3-2. A2 BE slFe 4S4FF W
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= ZHem)
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—a— 35%
—a— 55%

1 2 3 4 5 6
el F 712HF)
a9 432 AFAe) B4 H&e d2reD W3

1

—o— 0%
—&— 35%
—a— 55%

2 3 4 5
el & 712H=)

6

Y 4-3-4. 2PFA ] wE sl dEwst
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6
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29 438 AA B2 FAAE Aolxe] FZW3.
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st
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230} HlES] GELFF
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M2l = 7|ZHF)
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e 3 _4
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H5E sHAZ2 0|2 wWetd iz 4E Y

zﬂlZJ A A
< 7271 AdHL e HEE Q2L A5AF02 Al uFsnaEd $Y9
22 NH3} A2 uF3} F4 Btele YE5ES Fho2 HuP{FVE B
2Hog olfshs FWAAA SPE xu|go] ARGuAS FARFAN, BFH
AR ANEG RS 5HoE 2H|A B gd BHEI Tkl e FA
2 PAS oo 23}, B8, A, vlgA T g olfe] FEHL Yo HF
AAZ N J1sAo] =)

AE3, 843 £ ARAM A%FA, AMEY, FAREAND T 5oz
sHo] o]§ &77F AR wol7tn Ae AAAd Ul HEA st AT HHolm
2 A% uud F4 L AGFE FE &7 7831 JuA e 27| Q]
Y asjd.

A2d 3B o]k AFstAT

1. As 2 ¥y

duE x| FI Faub 58, Q8% olye} nEAIEAE Be AVE
g1 e HD FAgo|tt. 7hE Rl JXG et dEAANE g FU3 2
< i, ageRstete E4 2 JHEES AL ddisia ol 2@ 38
ZasIA A7 7HEte 27 sl Qldn o ejysio Ay A4 2
T3t ndg3tz Ha UM e AAo)y dne $e3F vt upe} ofF wo] &
HAA AR R BE IFHEOA AR AFEA HAoH, ol B ARAdME
7Ve71e Rl Axste WA HEAE sk WES 97, AEsisoh

rfe rlo 4r
o R

f IJ
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2. 8% 4 22

2 Ago A8 FHEARE AolA, FoiAo|re, vHd, 2, 29EvtE
24 35Cst 60CAN Az Adzsigch =3 WEE e I asARAAM 323}
AL B9 Az E AR, AEAY Aoz siueld, HIARE, 2HQEn}
zgo| 3Bz Az AL s

2t o
o e
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£ AFFa BioA Be uish o] Agkd +34 7 3HE 35T, 60T, 100T
2 FEsq §Fol He B gol XA 7 3B Ax} g JUE £A}
dBy 35Cc9 7Z97t 60Ce Hlste] udde] M FE v @ol 7Fsta AN
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