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Studies on development of techniques for

commercialization of native flowers
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SUMMARY

Subtitle I . The studies on breeding of Lychnis cognata Max.

This study was conducted to breed varieties having characters of various

flower color, lodging resistance, dwarf and multi-branch type for commercial

pot flower using native Lychnis cognata Max. and foreign wild type species.

1.

Native Lychnis cognata Max. and foreign wild type species collected at
Kangwondo and German ]Jellito Staudensamen GmbH company. 5 variant
lines of Lychnis cognata Max. and 3 lines of separation gerneration of Lx
haageana favorable as pot flower was selected.

Seed germination of the major part of species were greater than 80%, but 5
species containing L. yunanensis, were lower than 40%. Cross compatability
ratio in artificial pollination were poorly 10-20%3.

Thirteen lines and six F: having characters of various flower color,
flowering, lodging resistance, dwarf and multi-branch type for commercial

pot flower were selected.

4. Also five F; hybrid were selected at crossing some lines

Subtitle . Development of techniques for pot production of

native flowers.

This studies were conducted to investigate the effect of difference between

day and night temperature(DIF), various substrate compositions and mixing

ratio, and the effect of pinching or growth regulators on the plant growth and

_..11_,



flowering, in order to appreciate the possibility of utilization as a commercial

pot plant in native flowers in Korea.

1. At anthesis, plant height and stem diameter had no differences between all
treaments in Lilium cernum Komarov.

But plant height elongation rate and earlier flowering were promoted with
increasing ADT. Regulation of flowering was possible by utilization of
ADT in Lilium cernum Komarov. Plant height and flowering of Lychnis
wilfordii had no differences between all treaments, and showed no effect of
ADT or DIF.

2. It was considered that substrate compositions for plug seedling were
suitable for bio media 100%, mixture of culture media and leaf mold(5:5),
and mixtur of vermiculite, perlite and peatmoss (4:4:2) in Lychnis cognata
and L. wilfordii. The proper substrate compositions for pot production
were bio media 100% and mixture of vermiculite, perlite and peatmoss
(4:4:2) for growth and flowering of L. wilfordii.

Also the best suitable substrate compositions for pot production were
mixture of culture media and various substrates, including saw dust, leaf
mold, bark, cocovita, extended chaff and fermented chaff, for plant growth
and flowering of Lilium cernum Komarov.

3. Plant height were inhibited by one and two times pinching and uniconazole
0.05mg/pot, but flowering showed no effect of pinching and growth
regulators in Lychnis cognata. In ancymidol 0.25mg/pot and PP 333
0.25mg/pot treatement, plant height, number of branch, internode length
were inhibited, and flowering were delayed 8 days compare to no treatment

in L. wilfordii.

_12..



Subtitle M. Development of ground cover plants for

landscape using native flowers.

This studies were conducted to develop ground cover plants for landscape
using naﬁve flowers. So we surveyed growth envionmental condition of
native spots, change of ground cover rate and tolerance by shading degree,
tolerance of urban pollution air(Os, SO2) in chamber, and selecting substrates

for sod production.

1. The most of native plants were grown in sunshine or half shading
condition. Acidities of native soil were pH 4.8~6.8. Oranic contents of
native soil were very poor. we concluded that Ixeris stolonifera can live in
sterile land.

2. Ground cover degrees were increased above 10 times in Dracocephalum
argunense, FElsholtzia splendens, Glechoma hederacea, Hydrocotyle
sibthorpioides, = Hydrocotyle  ramiflora, Ixeris stolonifera, ~ Sedum
kamtschaticum, Sedum oryzifolium and _Thymus magnus in two or three
monthes after planting.

3. Mostly growth of native plants was good under sunshine and 35% shading.
Shading tolerance of Glechoma hederacea and Ixeris stolonifera was very
excellent, so those can be planted in 0~75% shading land.

4. Photosynthetic rate were increased by SO treatment in some native
flowers. This result was concluded that SO; gases were used in sulfide
anabolism.

5. Hydrocotyle sibthorpioides and Hydrocotyle ramiflora were very sensitive

for urban pollution air(Os, SO2). So These plants can be used for indicator

_13_.



plants in urban. -

6. Sedum oryzifolium, Hedera rhombea and Ixeris stolonifera were very
tolerant for urban pollution airs (O3, SOz). So It was considered that these
plants can be used for planting in urban landscape.

7. The substrates mixed peat moss 60%, decomposed rice hull 30% and zeolite
10% were effective for sod production of Ixeris stolonifera, Sedum

oryzifolium and Thymus magnus.

Subtitle V. Technical development for mass propagation of
rare native flowers

This studies were carried out to investigate the suitable media, salt
strength of media, kinds and concentrations of plant growth regulators for
establishing mass propagation system using in vitro culture of rare wild

plants, Lilium cernum Komarov, Dicentra spectabilis L., and Lychnis wilfordii

Max.

1. Lilium cernum Komarov.
Bulb scales of Lilium cernum Kom. were cultured on MS, Bs, and MSB;s
media containing 2,4-D, IAA, NAA, TDZ and BAP. On MS media
containing 2,4-D 1, 2mg/ ¢, NAA 1, 2mg/ ¢, TDZ 0.lmg/ ¢, and BAP 2mg/
¢, and on Bs media containing 24-D 2mg/ ¢, NAA 0.lmg/ ¢, and TDZ 1,
2mg/ ¢, and on MSBs media containing 2,4-D 1Img/ ¢, NAA 0.lmg/ ¢, TDZ
2mg/ ¢, and BAP 2mg/ ¢, calli were formed perfectly. Calli were formed
well on MS and MSBs media supplemented with combinations of 2,4—D and
TDZ or 2,4-D and BAP.

_14_



Multiple shoots and leaves from bulb scale were induced on MS, Bs, and
MSBs media containing IAA, NAA, and BAP. Combination of 24-D and
TDZ or 2,4-D and BAP did not induced shoots and leaves, especially when
high concentration of 24-D were treated onto media.

Roots were induced remarkably on MS, Bs, and MSBs media supplemented
with NAA. Growth of induced roots was also obtained on MS, Bs, and
MSBs media containing NAA. Other growth regulators did not stimulated
root induction and growth. NAA and BAP were promoted bulblet formation.
When IAA 20mg/ ¢ was added into medium, the best result was obtained
for bulblet formation. The bulblets placed in liquid free media resulted in
good formation of shoots, roots, and bulblets. On 1/4 MS free medium,
shoots, roots, and bulblets were predominantly induced. The 1/4 MS liquid
medium supplemented with plant growth regulators was the best suitable
condition for elongation of shoots and roots. Somatic embryos were
frequently developed from embryogenic callus in liquid media with 2,4-D
1Img/ £ .

When leaves, roots, and bulb-scale segments were placed on MS media
containing NAA 1mg/{¢ or 24-D Ilmg/f and various levels of sucrose
concentration, the best results were obtained on MS media added 1.5%
sucrose and 24-D 1lmg/ £, 3% sucrose and NAA 1mg/ £, and 1.5% sucrose
and NAA 1lmg/{¢ in shoot growth and leaf differentiation. Also, in root
growth and bulb formation, the better result was obtained on MS media
with 6% sucrose and NAA 1mg/ ¢ .

Spermidine promoted the shoot growth and bulb formation. However,
spermine promoted the leaf differentiation and root growth on MS solid

media. On the MS liquid media, both spermine and spermidine stimulated
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organogenesis from bulb-scale segments. Agar was more effective on the
regeneration of shoot, leaf, root and bulblet than gelrite was.
Regenerated plantlets were acclimatizated and grown in greenhouse in
vermiculite + perlite (1:1 by volume) well. The optimal soil condition of
rooting for plantlets regenerated was in peat moss.
RAPD analysis was carried out to check the genetic stability of the
regenerated plants. Three polymorpic DNA fragments out of thirty—four
obtained by RAPDs were observed in 12 regenerated plants using 5
décamer primers.

2. Dicentra spectabilis L. L.
Better calli were formed on MS media supplemented with combinations of
24-D and TDZ or 24-D and BAP than with single treatments.
Node was more effective explant on callus formation and shoot regeneration
than leaf and stem were. Multiple shoot regeneration and better shoot
growth were obtained were on MS media with BAP 2mg/fand TDZ
0.lmg/ £, respectively. Somatic embryogenesis differed depending on 2,4-D
concentrations and large amounts of embryos occured in treatment of 2,4-D
1mg/ ¢ .

3. Lychnis wilfordii Max. ‘
Leaf segments of Lychnis wilfordii Max. were cultured on MS and Bs media
containing 2,4-D, IAA, NAA, TDZ, and BAP. On MS media containing TDZ
2 mg/ 2, and on Bs media containing NAA 2mg/{ and TDZ 2mg/ ¢, calli
were formed well. Better calli were induced on MS medium supplemented
with combinations of 2,4-D and low concentration of TDZ than with single
treatments. Combination of 2,4-D and high concentration of TDZ did not

induced callus. Especially, callus were formed well on B5 than MS media.
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Axillary bud was not more effective on callus formation than leaf, but
callus formation rate was 50% on MS media supplemented with BAP 2mg/
¢ . Multiple shoots were induced on MS media containing BAP, and TDZ of
2mg/ ¢ . Combination of low concentration of 2,4-D and TDZ did not
induced shoots, especially when IAA were treated onto media. The best

result in shoot growth was obtainéd on MS media with TDZ 1mg/ .
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ASS 1999 49 129 5%E35e) 59 8o Potol AAdRom 2+ KA Ex}
WopA], wolr] I Wopgo] ZAEAG. 19999 79 10URE Ar Az of
7 HAYe fUASS BHEAT.
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Table 2-1. Standard for growth characteristics measurment of Lychnis

Phenotype

Characteristics Phenotype Class | |characteristics Class
1. needle like 2. 1.00}3}, 1.1-15 1, 2
Scale-like 3. Linear 4. 16-21, 21-25 3 4
1. 9%k Oblong 5. Lanceolate | 1-12 10. 4% (cm)| 26-30, 3.1-35 S5 6
6. Elliptic 7. 3.6-4.0, 4.1-5.0 7,8
Obalanceolate 5.0 °)4 9
8018}, 10, 12, 1,2, 3
-|1. Acute 2. Acuminate 11. A+ 14, 186, 18, 4,5 6
3. Obtuse 4. Rounded 20, 22, 240]4 (7.8 9
2. 97|% 5. Truncate 6. Cordate| 1-10 10°]3} 10-15 12
7. Oblique 8. Hastate 2. 2% 15-20 20-30 34
9. Sagittate 10. Peltate (cm) 30-40 40-50 56
- 50-65 65-80 78
1. Acute 2. Acuminate 800] 4 9
3. Obtuse 4. Rounded 50]3F 5-10 12
3. 9Mg 5. Mucronate 6. 1-7 10-15 15-20 34
Emarginate 7. 13. 2Z(cm)| 20-2525-30 | 56
Truncate 30-35 35-40 78
1. Entire 2. Crenate 3. 40014 9
Crenulate 4. Serrate 5. =z 4. =g« 2
ol 4. A4 Serrulate 6. Doubly 1-8 (71)
serrate 7. Dentate 8. A 15. stz o) 3.0°13F 3.1-4.0 12
Denticulate (cm) }2} 4.1-50 5.1-6.0 34
1. Glabrous 3. Villous 3 oam m| 617707180 ) 56
5 989 5. Hispid 7. Scabrous | 1-12 L 8.17?8 ?*1‘— N 798
[o]
9. Tomentose 6 =x= %Z;
A ebro Ba 13 0.5°13F 06-1.0 12
6. AdunA - } ’ - 1.1-15 1.6-20 34
283 ujoo =3} 5, 7 17.  &7]9
27 (mm) 2.1-25 2.6-3.0 . 56
AAY tje He 1 3.0-35 36-4.0 78
(AL Hg, 27, 88 3,57 40012 9
¢ Be 9
dF, dx, 54, "Ax 1, 2 3,
8. A a8 HE, HEFA, |4 5 6, S
A% 4= 7 18 g7 | ST E =R 246
L5 8
2cm ©l &}, 2-4, 4-6cm | 1, 2, 3
. 6-8, 8-10cm 4, 5
9 R% lem) | 1513 13-16em | 6, 7
16~20cm, 20 o}4 89 19. EEAE 7 Z, °F 3,5 7
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Characteristics Phenotype Class characteristics Phenotype Class
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M3&d Zi d 1nd

1 A% AT 2 "HolF +3 ¢ A

A FAE(Lychnis cognata Max.)9] 712 F34 RO 2% 54cm
2 Hlad 33, FAe gon ¥ GidHon YA E FUAH T,
Mehe 74 11473 olm stee 107, %2 43cmZ o2 B4ATE H&d Hny
Fo|l Fdo|th F&& 5 Y& 1042 o A2 ZAL drh AL
100%2 z7bego] ZE v e I o3 EZIFAHE vay 44 Ao
pag=4

A FALFT WA 2Fo] of 27cmz BHEFH A1 GEL 17cmE U8 F
Aol vl of AwirtF wiel] Hx|Fow, ssrle 79 492 wzo. AreA
o o3 FAHEL BKE o} AAAoZ 2AE oFstu BAVNAE A U
o a2y, B34 €& R34S dE WolT e FHARMY AR F
ZH Feo EAS Uehdy A olggen, xA% o 30-40cmE #HAIA
b 22 Aoz et B uFEFA WA AWl F wWAMRM vls) x
A7t ZRsn FAFE 38ME Bol AEASLE AYNMANL 5 9T R
o7 §A% X7} Y= A0 Z ARE ﬁlt}(ie 2-2, 2-3).
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Table 2-2. Comparison of growth between varieties and natural hybrid of

Lychnis cognata Max.

Plant

: . Leaf width No. of No. of Disease & .
Lines height (cm) node brance - Quality
(cm)
Native species
(Orange) 54.1 32 7.8 0 33 3
Native species
(White) 26.8 17 78 0 3.0 4
Natural hybrid
(Pale pink) 29.3 2.2 73 13 3.0 2
Natural hybrid
(Pale Orange) 414 26 8.4 0 1.8 2
Natural hybrid

(White) 49.0 3.0 3.8 3.8 1.0 1

? 0 : No infection 1 : Rate of infected area < 1% 2 : Rate of infected area 1-5%
3 : Rate of infected area 5-25% 4 : 25-50% 5 : 50% ©]4
1. Excellent 2. Fine 3. Good 4. bad 5. very bad

Table 2-3. Comparison of development between varieties and natural hybrid of

Lychnis cognata. Max.

nes  TRIEDS Yool e Pl R A ot
Na?(‘)’farslgg‘)ﬁies 711 102 43  Orange 510  Brown 100
Nati(\\r}s h?&e)des 7/4 3 35 White 5/10 Brown 25
Natural ;}ﬁ?d 7/13 45 47  Pale pink 510 Pale yellow 50
Natural rk;ynlgggl 7/14 38 5.0 Of:‘é‘;e 5/10  Pale yellow 80
Natural hwbrid 716 165 50  White 510 Pale yellow 25
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2. Lychnis% e, 22238 9 F X4

7}. Lychnis% Zapdo} &

Lychnis&2 8|3 Wolgo] wrom, Lolrt @t e Aztd Be& H5E

de T AR Hx 22 795 AFAH 2% 104U Edo] HAT
40% o149 238 UedlE 2387 L visaria ssp. atropurue’t 892 7}
& #w%e™ L flos-cuculi “Nana"7} 2492 7}4 =0t £388&2 L. visaria,
L. chalcedonica, L. coronaria, L. viscaria ssp. atropurue= 100%% d & &
yetiled, fie® L coronaria "Alba”®t L. X haageana %A 100%9]
=L 2988 YJehUS L flos-cuculi, L. yunamensise ¢ 40%=E t & 3}
Fol v3) 2 28L& S B (R 2-4).

oXx.

Table 2-4. Comparison of emergence ratio of Lychnis seeded at 9 Feb. 1998

Speces Days ot Dl Emergge i
L. viscaria 9 10 100
L. yunamensis 9 23 43
L. alpina 7 9 86.5
L. chalcedonica 7 10 100
L. coronaria 8 10 99
L. flos-cuculi 7 21 40
L. flos-jovis 9 10 68.5
L. viscaria ssp. atropurue 7 8 100
L. species "Terry Pink” 8 23 255
L. visaaria Alba "Schnee” 10 14 68.5
L. flos-cuculi "Nana” 11 24 255
L. coronaria "Alba" 8 9 100
L. chalcedonica "Raureif “ 7 24 15
L. X haageana 8 100
L. cognata 7 95
L. wilfordii 7 85
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. Lychnis% ASEA4 ¥l

FAEE B AR olFojzlen IW RfEE vluAH xFo| 52cmE A
ttaee o 20702 wkou, EXF 37THE AHolN REEA Y JiXE L
L2 Atsdd. ¥ RS 2F% 3Bem2 2y Fu, FA$¢ 7470, 5
2% FFHA vIt glol #ETHAE 132

FRE ALUstel & Roig. v
PR deE 50670 M gou, Fx¢E

oK

o
fr

6.071, st& WAoln 3JlgE 11702 B2HolL FAFE 543 229
FE7HA € 182 43T A4S Z3 JtHE 25 6). O3 NV Rt 94 2%
o] Bl:A A3 FAATIAI} 212 Y5 A2 AlgFHo ALHA Mol o
H{Ao. 28y $A4%) Mg 2 o

AF7b ofste] 2YAAY, A3 A4 dR9 I FHoEE RYAEe HLU)
wob gammfbstrlol ot ojglE Hol Aol T3 AY FAFA oYP EAL &
23] nEdle, o] FodME E7)8 Y7 A3 & Awrsgiol FA o)

A EAL L 2% 438m, A5 670 FEolt}t 3Zo| 3icmz EXZ 1|
dted e ROoR AW o 2t tha W EY Wow AL 318 B
Solth. EF o] FA EREudE Asx oy AR FrA= A

o] 3o} FF Aol ol HE F83) msor & Aotk (F 2-5, 6)

L. X haageana® %% 30cm, X4 56702 v ddA 71x7 Q= hybrid
Rz Alzdoh MstE 59 2192 UM wgon Ao HAm Fgao)
Folof, 43 FIAE Rty Zzte FaAE Awstd BBt o)=L
ABF G 2ol L Aol & FHPoz o] AAF ] w3t
L2 ol FHE A BEY AU QY. a8y ANPoer A5z 20
AE2 &L 9Hol A (F 2-5, 6)

°]

i

= &
T 5
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L. chalcedonica= %% 53.1cm& A1 19 Hl3] 3ZL& 24cmE 2ol Z7EE
A Ztxle A7d] "olAle AeR uvEwt. Iy e 4THE vy
Bol BERASZE ta o875 4ol Jdx dFold Atsd.

L. chalcedonica “Raurief’t %% 332cmz H|2d 231 3ZL& 23cm=E L.
chalcedonica®t 230 YA} L ARFALE L3¢ o] ol BTEEA
9 JHH e i JdE ALZE YERT

L. flos-cuculix= %7%°] 60cm# Zx, £ EF d&dto pgRftstrlds
oA 782 Ao g Jelwtt}. L. species "Terry Pink” €A %o} 709cm=z 4
T an Z2eAn, dEe % 3cmE AAFHoE YA oA Ao
[2323= 4=

L. coronaria, L. viscaria ssp. atropurue, L. coronaria "Alba’5< 53
of AstslA Fx, ALE AHFF S YA 199912 2-3¥l Nt ATh LA
20| Z}7h 58~89% 2 E< TALES Uehiden, stolEsE x ¢m, 24
EZg AR, AFE 12 AeA AL, 35 2D st AL
e A4/t Bt gEhA o3 HFEL A % 258 2y JE &
AEo] AAH R ATF JYRF FAF L ok & Aot (X 2-5, 6)
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Table 2-5. Growth characterisctics of lines of Lychnis cognata Max. and Lychnis

Plant Leaf Plant Dead
Species length No. of width  width No. of No. of ratio

(cm) leat (cm) (cm) Tode branch  on
L. cognata ( 1 ) 51.7 28.3 3.7 78 196 3.7 35
L. cognata ( I1 ) 37.7 35.1 3.0 8.0 156 5.6 35
L. cognata ( T ) 34.8 50.0 2.8 6.7 158 74 40
L. cognata ( V) 42.2 54.2 33 8.3 17.3 59 4.0
L. cognata ( V) 339 506 3.0 71. 148 6.0 5.0
L. wilfordii 43.8 57.1 19 | 6.4 15.7 59 50
L. chalcedonica 53.1 43.0 40 8.6 16.9 34 50
L. coronaria 80.1 58.9 45 155 29.4 54 71.2
L. flos-cuculi 60.3 - 18 179 6.2 6.6 78.7

L. viscaria ssp. atropurue 95 65.8 0.8 14.3 24.4 438 89.0
L. species "Terry Pink” 70.9 - 2.0 149 6.2 95 431
L. coronaria "Alba” 85.1 52.9 33 40.0 85 48 58.0

L. chalcedonica "Raureif “  33.2 37.8 1.6 5.5 9.2 40 83.3

L. x haageana 29.8 27.1 38 173 15.2 56 2.5




Table 2-6. Growth and development characterisctics of lines of Lychnis cognata
Max. and Lychms

No. of Flower . ¢ No. of Flowering No. of Degfree

Species Petal color o dja(l(r:nrs;:er stamen pistil (M.D)  stalk quality”
L. cognata (1) Orange 10 52 10 5 Jun. 8 4.0 3.7
L. cognata (1) Pale orange 11 56 10 5 Jun. 6 53 2.1
L. cognata (1) Pink 9.4 53 10 5.7 Jun. 5 6.5 1.3
L. cognata (V) Pale pink  10.8 50 10 5.1 Jun. 8 5.0 2.1
L. cognata (V) White 11 46 10 53 Jun. 8 5.0 18
L. wilfordii Red 36.7 31 10 50 Jun. 16 32 3.1
L. chalcedonica - Red 14.7 24 10 5 May 23 20 51
L. coronaria White 28.8 3.9 10 5 Feb. 9 4.0 45
L flos-cuculi ~ TUPISH 914 29 10 5 jun8 10 55

L. viscaria ssp. Strong .
atropurue  puplish red 333 20 10 5  Mar 8 30 5.5

L. species Deep

"Te Pink” puphsh plnk 11.2 29 10 5 Jun. 8 1.0 55
L. coronaria Dark .

" Alba” puplish red 420 38 10 5 18 Mar. 4.8 45

L. chalcedonica

"Raureif “ Pale pink 14.8 2.3 10 5 Jun. 6 1.2 50

L. x haageana Oxf‘;?ldge 97 53 10 5 May?2 24 17

“ 1. exellent 2. very good 3. good 4. fine 5. bad 6. very bad

* Flowering at 1999
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2ol SAZ(M ASE L X haageana$ts °F 9%9 e muj&g
EfUiglon L chalcea’onical}-‘i 111% ol oyt T2 Asderzt £2 2doh
SAE(V)HAE 100%2] FH3 &S vehlidler nFdw 198719 B2 TAAA
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BAES AuEAELZY WA LK FAE(V)IRE AF FH Hx &
ko, L X haageana®} = 714%% FAHES JYedn nExgd
FAE AU, L chalcedonica 39 Il X E 75%9 £A4 &S YEIAN
ouy o 5479 BEYF FAE YANSIAHE 2-7). @A o] Fx2E9 Fle
B, AHistd ASHA FimEs 22 dFolr

MeHA @& L visaaria T A7t Hx ot mujst o] FojA ] ggron

2% A%zd 2 AREA BPL AAN FARHY RlE olFol wrte @
Aoz ARHM, FAE WoENY ASHA $5Y2 W22 27 HMHE
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Table 2-7. Fertilizaion ratio and the number of seed yielded by interspecies

crossing of Lychnis

Total no. No. of

Moth(er plant Pollen parent No. of No. of  Fertilization of seed seed per

(%) pollination fertilization ratio (%) vielded fruit
L cognata L. wilfordii 9 0 0 0 0
(1) L. x haageana 13 2 154 135 675
L. chalcedonica 7 0 0 0 0
L cognata L. x haageana 10 0 0 0 0
(o) L. cognata (V) 9 9 100 513 57
L. cognata L. wilfordii 0 0 0 0
(1) L. chalcedonica 9 9 - 11.1 2 2
L. x haageana 11 1 9.1 37 37
L. cognata (V) 3 3 100 594 198
L cognata L. chalcedonica 13 0 0 0 0
(IV) L. x haageana 12 0 0 0 0
L. cognata L. chalcedonica 5 0 0 0 0
(V) L. x haageana 6 1 16.7 42 42
L. wilfordii L. cognata (V) 12 1 83 37 37
L. X haageana 7 5 714 129 92
L. chalcedonica 20 12 60 731 60.9
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Fig. 2 -1 Photograph of Lychnis lines

From left above [, I, IV line and red color L. X haageana
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3. Fi fefetee R Rt A

FTA BFF 2EEL YFQA ANFEAEL 2%, L. X haageana= 6% = )
Zd =g 28U 1-M 5 15719 BHRHKS < 10- 25%, R x I % 6719

F12 13-25%2 %<& 28 &S JEn (F 2-9).

Table 2-8. Comparison of emergence ratio of Lychnis at seeding 1 Oct 1998.

Days to 1st Days to Emergence ratio

Species emergence emergence . (%)
I-M 9 18 15
[-S 9 13 97
[-L 7 23 16.6
o-M 9 15 105
o-S 8 16 98
- O-L 7 23 16.6
m-M 9 23 175
m-Ss 8 15 9.3
m-L 8 18 55
v-M 8 25 10.0
V-S 8 13 27.7
V-L 7 13 144
v 7 16 34.5
P-S 7 9 63
R-S 9 27 150
L. wilfordii 8 26 72.0
L. haageana 6 3 85.5
R X I - - 0
R X L. chalcedonica - - 0
ox v 9 11 13.0
VX V 9 11 25.3
L. wilfordii X L. chalcedonica 27 28 ' 2.0
P XYV v - _ 0
P X L. haageana 6 8 91
V X L. haageana 7 15 53.0
* S : Short plant, M : Medium plant, L : Large plant
R : Red color line of Lychnis cognata P : Pink color line of Lychnis cognata

_.41_



v AERSES Fr Asula 2 FERmAAE(AEAEh

1) AERH ASAAS
3l 2 Rid ASL F2-99A 9 2ot 2Ae HAy BEIAGY @iF
AurEo] 24-27cmz ¥ Fgkt} M-S¢F IV-S RZfiS 31740 ZH 14, 12712

14

RO Bgo, 483 Audd BuE e Aoz ugyt odd At
TAEL IFF Y A= HA @3, ALEH 92 22X % ASEF
2 AlsEH(&E 2-10). 3FS I-M, 1-L3 V-S Fffiol zt
e 9= 25 Eo| AU
A A4 BAR HEELS O 5-TIAE s REMoEA AN}
e Ao vEgth AsIzke 4 WA A A4 & P-S RHol o 10
d, M-S¢ V-L& ¢ 9d = vuA ZAAqx AZAA N3zt 1-Me o 20
d, P-S %#< 199 FE=ATHE 2-10).
F1o 23 A4FL T 40-5emz Az AeFol ws) g &
A8S YA oY V Z#D L haageana$td nZEL A E 30cm ©) 39
He 242 Uehngith

2) F, A& - Ar 3k

St = AAFL WelFL 34-3709 WA V R#EA L haageanastd] nEE
o WAZ 2 W2 E40F AUk ay R AA 2o MRS V R
L haageana-2 mZZol 129, AA A= oF 18U E 7 AATH(E 2-11)
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Table 2-9.

Growth characteristics of species and variates of Lychnis.

‘ Plgnt P!ant Leaf L'eaf No. of Internode No. of
Species height width length width Node length stalk
(cm) {cm) (cm) (cm) (cm)

[-M 39.6 16.6 8.2 32 8.7 6.9 1.0
I-L 29.8 116 6.0 2.3 83 36. 10
I-S 42.0 23.3 8.0 3.3 9.0 7.0 10
o-S 388 17.2 87 32 7.8 52 1.0
Oo-L 30.1 121 6.5 26 79 44 1.0
m-S 355 16.1 9.2 3.5 6.2 85 14
m-L 435 126 6.5 27 9.3 49 1.0
IV-L 39.6 16.2 7.6 3.3 75 7.4 10
V-S 425 152 94 38 7.1 8.2 1.2
V-M 412 178 6.7 2.7 6.8 6.3 1.0
R-S 274 137 75 32 7.3 5.6 1.0
m-M 36.9 28.1 6.8 2.8 6.7 7.3 1.0
I-M 252 136 5.8 26 6.7 43 1.0
P-5-1 24.8 10.6 5.7 3._0 6.1 5.0 1.0
P-S-2 2.9 110 5.8 29 59 53 10

® S : Short plant, M : Medium plant, L : Large plant

R : Red color line of Lychnis cognata P : Pink color line of Lychnis cognata
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Table 2-10. Fowering characteristics of species and variates of Lychnis

(seeding at 1 Oct. 1998).

Flower Petal Blooming  Flowering

Species . O diameter  width Petal color Flowering duration of  duration of
floret cm) cm) (D.M) 1st floret plant
(day) (day)
I -M 43 52 23 SUOpoTeddsh 5 g 48 169
I -L 23 52 24 mordende yolowish g g 57 1.0
1-S 37 49 22 Swonoyelowsh 4 g, 80 207
_ light
n-s 22 47 20 yellowish pink ~ © Mar 6.8 1.8
- light
-L 23 47 21 ol k2 Mar 76 129
_ light
-s 36 47 22 O . 14 Mar 9.0 17.8
_ light
n-L 25 48 23 oM 16 Mar 6.3 13.8
_ pale
IV-L 25 48 22 goeRe k11 Feb 92 145
- pale
V-S 48 56 23 . eee « 25 Feb 7.0 18.6
_ pale
IV-M 25 46 23 yellowish pink 20 Feb 85 13.3
- pale
R-S 30 51 23 e« 17 Feb 68 14.2
_ pale
li-m 18 50 23 g0RRS k12 Feb 8.3 15.4
- strong reddish
o-M 26 46 2.1 orange 13 Feb 76 13.8
P-S-1 29 50 24  SWOIgrddSh gy g 9.4 185
P-S-2 30 49 24  YWORUIh 99 4an 03 189




Table 2-11. Growth and flowering characteristics of F1 hybrids of Lychnis

Mother Pollen plant Plant Plant Leaf Leaf of Intermode Stem ¢
plant (3‘)’ height width length width " ° leangth diameter s@ﬁ
(%) (cm) {(cm) (cm) (cm) (cm) (mm)

m \Y 451 15.1 74 32 8.2 81 3.0 1.0
a \" 547 10.7 50 2.7 9.7 6.4 2.7 1.0
v \" 445 16.7 7.6 3.3 78 6.4 2.8 1.0
\% L.haageana-1 27.0 109 58 3.1 6.3 45 2.2 1.0
\% L.haageana-2 222 10.7 59 3.1 6.0 45 2.3 1.0
\ L.haageana-3 294 14.1 7.9 39 6.5 75 3.3 1.0
A% L.haageana-4 34.3 15.3 8.1 45 6.2 7.9 39 1.0
Blooming Flowering
Mother Pollen plant No. of If‘lower Pgtal Flowering duration of duration
plant diameter width Petal color
(%) floret (D.M)  1st floret of plant
(%) {cm) {cm)
(day) (day)
pale
m v 3.4 4.2 2.3 yellowish 7 Mar 56 108
pink
deep
I \% 3.3 50 2.3 yellowish 3 Mar 6.3 16.0
pink
pale
\Y% v 3.7 49 23 yellowish 26 Feb 82 14.2
pink
\% Lhaageana-1 2.0 5.2 26 deep pink 10 Feb 96 145
strong
A" L haageana-2 2.0 47 24 reddish 30 Jan 12.0 17.7
orange
strong
\'% L haageana-3 1.8 50 2.3 reddish 12 Feb 8.3 154
orange
strong
\% Lhaageana-4 2.6 46 2.1 yell(_)vi/(ish 13 Feb 76 138
pin
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Table 2-12. Fertilizaion ratio and the number of F; seed yielded by crossing
of Lychnis

Total no. No. of

Mother plant  Pollen plant No. of No. of Fertilizati
other plan n plan 0.0 0.0 ilization P, seed F seed

(%) (%) pollination fertilization ratio (%) . )
vielded per fruit
I-M V-M 1 0 0 0 0
o-M L. coronaria 2 1 50 4 4
I-L L. coronaria 1 0 0 0 0
- V-S 1 0 0 0 0
m-M V-S 1 1 100 11 11
L. coronaria 1 0 0 0 0
m-L V-L 1 0 0 0 0
V X L.haageana
A F1) « 1 0 0 0 0
vV-M R 1 0 0 0 0
L. wilfordii 3 0 0 0 0
O X v (F1) 2 0 0 0 0
V-S V-S 2 0 0 0 0
P vV-M 1 1 100 14 14
L. flos-cuculi 1 0 0 0 0
L. X haageana II-S 3 2 66.6 114 57
V X L.haageana
(F1) 1 0 0 0 0
L. flos~cuculi 1 0 0 0 0
L. coronaria V-S 1 0 0 0 0
m-L 1 0 0 0 0
o X Vv V-S 1 0 0 0 0
m X Vv V-M 1 1 100 9 9
vV X V L. wilfordii 1 0 0 0 0
V X L haageana M-S 4 4 100 145 36.3
(F1) V-5 2 2 100 55 215
L. coronaria 1 1 100 10 10
L. wilfordii 3 0 0 0 0
PX L. haageana T-M 1 1 100 67 67
(F1) V-M 1 1 100 7 7
V-5 1 0 0 0 0
V-M 7 5 714 146 29.2
L. haageana 1 0 0 0 0
L. flos-cuculi 1 0 0 0 0
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Table 2-13. The number of seeds vielded at each lines of Lychnis

. Selected lines on Total no. of . No. of seed
Lines major characters* seed yielded No. of fruit per fruit
I-S 1b2adc5a7b 106 3 35.3
o-M laZada7a 28 2 14
la2ada7b 14 3 4.7
1aZa4abb7b 10 1 10
1b2b4c7b 46 3 15.3
1b2b4c7b 6 1 6
la 145 5 29
lada 63 8 7.9
o-L 1b2c4b7b 17 2 85
m-S la2d3a4b7b 188 4 47
1c2c4b7b 28 1 28
m-M 1b2d4b7b 8 1 8
5b 80 2 40
la 8 1 8
lada 26 2 13
vV-S 1b2d4a5b7h 7 2 35
1c2¢c3b4a5a7b 49 1 49
1b2deda5a7b 30 3 10
1b2d3ada5h7b 31 3 10.3
1b2c4a5b7h 31 2 155
3de 66 2 33
1b 2d 3a 4b 34 1 34
lc 2¢ 3a 87 2 435
2d 4a 2 2 2
4a 5b 1 1 1
IV-M 1c2d4b7b 20 1 20
1b2de4b5a7b 13 2 6.5
2de 6 1 6
2e 6 1 6
IV-L 1c2dedc7d 149 7 21.3
P-S 44 1 44
L. haageana 1b 4a 42 3 14
la 2w 4a 37 2 185
1b 2a 4b 28 2 14
la 2s 4a 255 17 15
la 2s 4b 124 5 24.8
1b 2s 4a 99 9 11
la 4a 7a 144 6 24
1b 2w 4c 747 33 22.6




Table 2-14. The number of F2 seeds yielded at F; hybrid of Lychnis

) Total no. of No. of F»
Selected lines .
F i F2 seed No. of fruit seed per

on major characters . .
yielded fruit

V X L. haageana la 2s 4a 8 1 8
1b 2s 4b 47 6 7.8

la 2v 18 5 36

1b 2v 4b 60 4 15

la 2y 31 4 78

1b 2y 4b 27 4 6.8
la 4b 7a : 41 4 10.3
1b 4a b 86 5 172

la 2e 4b 3 1 3
1b 2r 4b 81 2 405
1b 2t 4b 23 2 115

1b 4a 6 2 3
P X L. haageana 1la 2y 4b 134 5 26.8

1b 2a 4b 7 1 7

la 2y 4a 5a . 24 1 24

1b 2x 4b 72 2 36

la 2x 4b 13 1 13

la 2v 4a 5b 17 3 5.7

la 2a 4a 24 3 8

1b 2v 4c 84 3 28

1b 2w 4b 143 11 13
la 2w 4a 160 9 17.8
la 4a 187 7 26.7

V XL. haageana T la 4a - 36 2 18
1b 3a 4b 144 6 24
(21) 1b : 173 6 28.8
(21) la 96 2 48
{25) 1b2x4cbbh7a 104 6 17.3
* 1. Plant height (a : 5~30cm, b : 30~40cm, ¢ : >40cm)

2. Flower color (a : Tiger lily, b : coral, c : shell pink, d : saffran pink cerise, e : white

T . poppy red, s ! orange, t : marigold, u : milky white, v : apricot
w : persimon, X : reddish orange, y : signal red, z : re pepper )

3. The number of branch (a : 3, b:4,¢c:5 d:6 e: >7)

4. Lodging resistance (a : strong, b : moderate, ¢ : weak)

5. Flower diameter (a : 50~5.5cm, b : 55~65cm, ¢ : >65cm)

7. Flower budding (a : early, b : middle, c : late)
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Table 2-15. Comparison of emergence ratio between Lychnis.

No of Days to Days to Emergence No of Days to Days to Emergence
Lines 1st emerg. emerg. ratio (%) Lines Ist emerg. emerg. ratio (%)
L3 11 11 125 L29 9 13 60.8
L4 9 16 54.5 R L30 9 10 825
L5 9 9 64 L31 8 9 91.0
L6 9 9 96 L32 9 11 64.6 |
L7 8 9 70.4 L33 8 9 985
Fi] L8 8 11 75.8 L34 9 11 0.9
L9 9 12 476 L35 11 9 9.6
L10 8 9 932 L36 11 11 40.4
L11 8 9 50.1 L37 9 16 35.3
L12 9 10 100 L38 9 16 65.5
L13 11 16 30.8 L39 9 13 475
L14 8 9 91.7 L40 9 12 84.6
«L15 8 9 90 L L41 10 15 187
L16 7 9 68.4 1| L42 9 11 485
L17 8 9 91.7 ni 143 9 11 66.7
L18 9 16 115 °| L4 8 9 451
L19 9 15 782 - L45 9 9 929
L20 8 10 87.3 L46 9 11 65.6
Fo L21 8 9 98.6 147 10 16 54.8
L22 9 12 63.0 148 9 11 46.7
LZ3 8 9 79.8 L49 11 16 194
124 8 9 93.4 L0 9 14 141
L25 3 9 7.3 L51 9 11 889
L26 8 9 97.2 L52
127 9 10 88.0 L53 - - 0
L28 8 9 95.5 L54 9 11 75.6
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Table 2-16. Growth characteristics of F; hybrids of Lychnis cognata.

Plant Plant Leaf  Leaf Internode Stem No. of
Lines  height width length width length diameter
(cm) (cm) (cm)  (cm) (cm) branch (mm) stalk
L3 21.2 12 6.5 29 5.0 46 6.0 2.2 1.0
L4 12710 126 6.5 2.8 5.8 6.1 7.0 3.0 1.0
L5 30.0 16.2 8.3 4.1 50 57 6.0 3.1 1.0
L6 25.8 135 7.1 37 6.6 7.0 7.6 32 1.0
L7 178 10.2 6.0 29 6.0 4.1 4.2 29 1.0
L8 40.3 15.4 7.7 38 5.0 89 6.2 3.1 1.0
L9 21.7 12.9 59 2.7 6.8 49 54 25 1.0
L10 220 11.2 5.7 26 6.8 41 4.2 2.8 1.0
L1l 224 124 59 32 54 45 6.0 2.3 1.0
L12 22.7 12.8 59 27 5.0 44 58 24 1.0
L13 28.2 16.2 7.8 36 45 6.7 55 2.7 1.0
Flower Flore Petal Flowering Flowerin

Lines No.of diameter heighi No.of width Flower Flowering period of lgst period )
floret (cm)  (cm) petal (cm) coler  (M/D) floret(day) (day)
L3 8.0 45 32 50 17 0043 7/15 7.0 12.0
L4 168 4.1 274 50 15 0049 7/18 58 23.0
L5 180 43 31 50 16 0092 7/15 6.0 26.4
L6 140 44 29 50 17 0092 7/16 72 24.0
L7 110 4.3 28 50 18 0098 7/17 54 15.6
L8 170 4.0 292 50 16 0049 7/22 58 242
L9 10.6 44 3.0 5.0 2.1 0092 7/20 6.8 22.2
L10 122 38 27 50 13 0153 7/18 6.0 19.0
L1l 18.0 4.2 3.0 5.0 1.8 0143 7/11 7.8 28.0
L12 133 39 28 50 15 0056 7/11 7 24.8
Li13 205 4.7 29 50 17 0021 7/18 6.5 210
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Table 2-17. Growth characteristics of F2 of Lychnis cognata. Max.

Plant Plant Leaf Leaf o. of Node No of Stem No. of
Lines height width length width dZ length anZh diameter (t)éu(:
(cm)  (cm) (cm) (cm) (cm) % (mm) °

L14 20.4 13.1 5.6 32 5.6 4.2 6.0 2.7 1.0
L15 20.3 10.1 5.7 2.7 6.4 41 3.2 2.6 1.0
L16 182 139 6.4 25 43 3.0 6.6 19 1.0
L17 19.0 1.6 54 25 58 3.7 40 24 1.0
L18 14.3 11.3 5.8 238 54 4.0 3.8 34 1.0
L19 31.2 143 70 36 72 6.6 48 28 1.0
L20 249 11.2 5.3 26 6.8 55 44 3.0 1.0
L21 190 1324 6.3 31 6.0 3.3 36 2.8 1.0
L22 185 10.7 5.8 3.3 44 3.8 30 2.7 1.0
L23 186 11.2 5.7 3.2 6.2 34 46 2.8 1.0
L24 194 12.2 6.3 3.0 6.4 4.0 34 2.7 1.0
L25 20.0 12.3 5.9 3.3 5.0 3.7 54 2.8 1.0
L26 16.2 11.7 6.7 3.1 5.2 36 2.2 3.0 1.0
L27 18.8 10.6 6.2 28 7.2 35 3.8 24 1.0
L28 181 117 6.2 2.8 6.4 41 4.6 3.0 1.0
129 159 89 5.5 25 5.6 2.1 22 2.3 1.0
L30 16.5 12.2 5.6 3.1 6.0 25 44 2.3 1.0

00 Flower Floret o.0f Petal Flower Flowering Flowering Flowering
Lines ﬂor‘e ¢ diameter height pe t.al width color (M/D) period of 1st period
(cm) (cm) (cm) floret(day) (day)

L14 10.6 3.8 24 50 18 0114 7/16 6.4 19.0
L15 48 39 2.6 5 16 0153 7/19 6.2 104
L16 9.8 36 2.8 5 1.5 014 7/18 6.8 21.2
L17 10.2 38 25 50 17 0142 7/17 7.2 22.6
L18 6.0 4.0 26 50 12 0144 7/19 4.8 10.0
L19 78 4.6 29 50 18 0106 7/22 6.6 152
120 104 46 24 50 16 0153 7/18 6.0 12.2
L21 114 43 26 50 16 0153 7/18 6.6 116
L22 42 39 27 50 17 0447 7/20 7.0 9.2

L23 88 44 25 50 15 0105 7/20 5.0 10.2
124 10.2 4.2 25 50 17 0112 7/18 52 96

125 94 39 27 50 22 0097 7/24 46 116
L26 7.0 4.7 27 50 14 0106 7/21 46 11.2
L27 34 3.7 25 50 12 0106 718 48 8.8

128 88 4.3 26 50 17 0106 7/19 38 7.2

L29 5.0 4.3 26 50 18 0152 7/19 5.2 82

L30 8.0 39 24 50 15 0114 7/13 7.0 116
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Table 2-18. Growth characteristics of selected lines of Lychnis cognata.

Plant Plant Leaf  Leaf Node Stem
Lines height width length width of gth diameter No. of
em) (em) (em) (cm) O°° m) (mm) stalk
L31 14.8 13.3 72 3.2 6.8 2.7 44 2.8 1.0
L32 175 125 6.3 3.0 58 5.0 34 3.2 1.0
L33 18.3 115 59 2.6 6.6 2.8 3.8 2.4 1.0
L34 17.8 115 4.6 2.4 6 29 5 29 10
L35 16.5 9.0 4.8 2.7 57 2.6 7.3 2.4 1.0
1.36 270 14.2 6.6 31 4.8 5.7 6.6 2.3 10
L37 287 115 52 2.4 5.8 7.0 5.8 2.3 10
L38 19.5 12.8 6.2 3.2 58 41 5.0 3.0 1.0
L39 196 125 58 2.7 54 43 8.4 2.0 1.0
140 19.3 14.0 7.0 29 52 59 8.4 2.3 1.0
141 16.3 11.9 6.7 29 50 45 56 2.2 1.0
142 17.8 134 6.6 29 4.6 4.0 74 2.2 1.0
143 23.4 12.8 54 2.9 52 3.7 48 2.7 1.0
L44 20.1 114 54 2.3 52 36 6.6 2.0 1.0
L45 23.8 14.0 6.1 2.7 54 35 74 2.3 1.0.
L46 19.1 10.7 50 25 50 4.2 54 2.1 1.0
147 20.9 153 7.7 35 3.8 54 6.8 2.6 1.0
148 314 12.4 7.0 3.6 6.0 56 8.0 25 1.0
L49 26.0 134 56 2.9 55 6.2 7.0 2.6 1.0
L50 20.6 11.7 5.3 25 50 3.2 6.2 24 1.0
L51 20.2 140 5.8 24 5.2 4.2 6.8 19 10
L52 235 9.6 5.3 2.2 4.8 6.8 56 2.2 10
L53 278 13.8 7.4 3.6 6.0 1.2 3.8 2.8 1.0
L¥4 195 125 5.6 2.7 48 3.3 8.4 2.1 10
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Table 2-18. Continued

Flower Floret Petal . Flowering Flowering
Lines No.o diameter height o.of width Flower Flowering period of 1st period
floret (cm)  (cm) petal (cm) color  (M/D) floret(day) (day)
31 6.8 41 24 50 16 0152 7/19 48 11.2
32 6.8 43 26 50 17 0153 7/16 5.0 13.6
33 7.8 3.9 24 50 13 0153 7/21 6.0 13.6
34 8.0 39 25 50 11 0113 7/15 7.0 25
35 7.0 3.6 28 50 14 0143 7/19 6.7 157
36 156 36 31 50 14 0098 7/20 6.4 152
37 7.3 30 26 50 11 0087 7/19 58 135
38 5.0 46 28 50 18 0091 7/27 6.4 11.8
39 9.2 43 31 50 18 0087 7/23 4.0 19.6
40 17.0 3.3 28 50 13 0084 7/19 6.2 142
41 108 46 30 50 20 0087 7/19 6.0 172
42 134 3.7 29 50 14 0086 7/21 6.0 16.2
43 11.8 40 28 50 17 0043 7/20 7.4 188
44 5.6 3.3 28 50 14 0097 7/26 76 176
45 120 41 32 50 16 0087 7/16 7.0 286
46 88 4.0 29 50 16 0043 7/24 5.0 15.0
47 130 41 30 50 15 0092 7/20 52 184.
48 20.0 41 3.2 50 15 0049 7/24 5.0 15.0
49 185 39 29 50 15 0092 7/19 55 24.0
50 9.2 3.0 28 50 10 0126 7/17 7.2 228
51 110 41 30 50 14 0043 7/24 6.0 22.4
52 9.8 3.5 29 50 15 1448 7/12 7.0 242
53 118 41 29 50 14 0153 7/29 48 104
54 132 3.9 31 50 15 0087 7/19 6.4 19.8
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o2 YElYo.(E 2-20)

4) £XE9 =7

Add AT dFEL £X§ 2UALGB1~40cm)2 Uelyth L36e H @A
1AL ol B NERMoIA oY, 1512 3HAHEA1~50cm)E YERG vz
Fo] & Rz et

Fi2 A di%#E 31~40cm9 2718 Jelden, LeWe 4uAdo] 35%=
HEA 2ot Fr A 224 P} 12 RS 4 Ao 73%, 54 7|
d(G.1cm ool 18%E 713 3Zo] ZAF o2 Vel (F 2-20)

ol g RAE Aole X7t BE AFL WAZ 2V} FAolA WA B4}
WobA 1, vt 2 FX]7t H& AT £AV|E ZAFP ULL T4 AAY: @
A Abge Vlawol wa A8 T GUF YHZ Eol Y o=
AbEE A

AdE AFY 232 F2 20cm W9 =7 E vehdol Bk E B4
Ztle Aoz Yeidt S94 AT o2 141, 146, L542 20cm ©)5}7}F 85-92%

E UERT. JATO 2 140, 148, L50, L52& 20cm ©| 8+l ®jgo] 47-64%
2 Yegth  Fi& 2%o] 30~40cme ZA Qo) [5AE0E 62%2 =T



9 q Z3ol3dd.
Fox A A4 Fo]l P E22 122, 23, 25 26U AEL 20cm ©|3t7} 78~98%
v L2 & 30cmel o] 59% 2 Hlm A FkFo|YTh(E 2-21)

6) SA+ (% 2-21)
AdE AT BaF g v Yo 7 o4y B filkmes 2
= L36, 39, 40, 48, 54 AFo2 80~100%Z JEIY o2 3 RFEL
ZEHS2 798 222 Algd.

Fi2 94 g4 SAFE dehliA= dAd ez 57 ojldez Yehy oA
AA BERAM 43 A2 ARHU

IHY Fe 525 2700]8k9] Riffte] L2, 260l & 63, 67%2 Eton) 122
EMU%E AL FA 2SS deERiIT A5 119, 20, 23, 255 47 ol4tel =X
T Hlgo| @ol Aol 27 HYU

rlr
2
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Table 2-19. Separation ratio(%) of flower color of seleccted lines, F1 and F2

Flower color
grade

Type Line

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

L36

L39

L40

L41

L42

L44
Selected L46
line L48
L50

L51

152

L53

L54

90 10
65 10 20 5
83 17
83 17

54 33 13
58 42

81 16 3

67 165 165
93 7
100
12.5 875

100

81 19

L2
L19
L20
F2 L22
L23
L25
L26

55 45
26.3 36.9 26.3 105
20 315 17 315
6.7 93.3
143 657 7.1 86 43
53.2 46.8
80 20

L4
L5
F1 L6
L8

L9 655

77

57 43

46.3 23 23
302 318 94 3.2

72.7 273

345

* Flower color was measured by Korean standard color.

1. 25R 8/6 0014 2. 5R 9/2 0039(or 0084) 3. 5R 8/6 0043(or 0004) 4. SR 7/10 0056
5. 5R 6/12 0056 6. 7.5R 8/6 0087 7. 7.5R 7/8 0091(or 0090, 0092) 8. 75R 6/12 0098
9. 7.5R 5/14 0105(or 0063) 10. 7.5R 4/14 0113(or 0114) 11. 10R 8/6 -130 12. 10R 7/8 0135

13. 10R 6/12 0143(or 0142, 0144)
16. NO.5 1488(or 0447)

14. 10R 5/16 0153
17. N9.25 1489

15. 25YR 6/14 0187(or 0188)
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Fig. 2 -3. Flower color grade of seleccted lines, F1 and F2

From above and left 1. 0014(L9) 2. 0039(1.51) 3. 0043(L41) 6. 0087(L46) &. 0098(L26)
9. 0063(L2) 9-1. 0105 (L23) 10. 0114 (L2) 13. 0143 (L5) 16. 1488 (L22) 17. 1489 (L5)
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Fig. 2-4. Photograph of F1(above, L6) and F2(below, 121 and L23)
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Table 2-20. Separation ratio(%) of lodging resistance, flowering and flower

diameter of selected lines, F1 and F2

Character .
~istics Lo.dgmg Flowering Flower diameter
resistance
Type Line 1 2 3 1 2 3 1 2 3 4 5
1.36 20 80 10 90 30 50 20
L39 125 417 250 42 792 167 875 125
L4 111 667 222 444 556 889 11.1
L4 333 417 250 417 583 917 83
L42 133 667 200 267 1733 100
144 636 36.4 909 9.1 5 9 5
Selected 1 g 485 515 939 6.1 970 30
e 148 333 667 417 583 750 250
L50 357 643 143 87 100
L51 . 50 50 100 250 75.0
152 100 750 25.0 100
153 417 583 83 750 167 100
154 48 4716 476 48 952 100
14 429 286 286 100 923 177
L5 308 462 231 100 100
F1 L6 297 625 7.8 100 655 345
L8 2 273 545 182 364 636 909 9.1
L9 103 310 586 207 793 100
L2 156 844 31 313 656 9.1 727 182
L19 94 50 406 656 281 63 100
L20 86 543 371 943 57 100
F2 L2 50 50 813 125 63 100
L23 386 400 214 100 : 886 11.4
L25 766 213 21 489 51.1 100
L26 333 556 111 100 844 156

* Lodging resistance (1. strong, 2. moderate, 3. weak)
Flowering (1 : early, 2 : middle, 3 : late)
Flower diameter (1. <3.0cm, 2. 3.1~4.0cm, 3. 41~50cm, 4. >5.1cm)
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Table 2-21. Separation ratio(%) of plant height and the number of branch of
selected lines, F1 and F2

Character
-istics Plant height The number of branch
Type Line 1 2 3 4 1 2 3 4 5 6
L36 20 60 20 10 10 80
L39 25 708 42 42 125 42 79.2
L40 556 444 100
L41 917 83 167 333 167 333
L42 467 533 A 26.7 73.3
L44 136 864 48 429 333 190
Selected 1 46 g4 152 91 91 212 212 394
lne 1 4 50 417 83 83 83 83.4
150 643 357 72 214 357 357
L51 25 75 : 125 250 625
L52 467 533 375 500 125
L53 583 417 20 30 70
L54 857 143 48 952
L4 8.7 143 77 385 231 308
L5 385 615 16 6.3 234 422 266
F1 L6 94 797 109 34 69 414 241 241
L8 91 364 545 9.1 91 273 182 364
L9 207 793 286 286 571
L2 406 594 625 188 156 31
L19 56.3 437 258 516 161 65
L20 114 8 86 57 114 343 314 143 29
F2 L22 875 125 438 313 250
L23 786 214 6.7 167 333 233 117 83
L25 830 170 191 128 319 234 128
L26 978 22 66.7 31.1 22

*. Plant height (1. <20cm 2.°20~30cm, 3. 30~40cm, 4. >40cm)
The number of branch (1. <2, 2.3, 3.4, 5 5. 6,6 >7)
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L) TATH o7t FoZ AL deo LS staged, 2E o)
TAXRY F£4L& ol AAI}E Aol Fodi.

3. AR FAE WolF 2 L hoogeannd) AT EEE S8 LAY A &9
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iR on, F; ZAOdAE 9583 6A45S Aagdn). ozd AES

= 2Rl goey SAY EEMEZY Qe E 24 =S o
AR & Ao2 Alg g}

4. FRASY FEuuE 3 57 1NFF L e EeE AT 21EH
L2 M3 LR Ueith olgd 1d3F S 25 AN awzd
HAL2 FEFRINE FiL Ade] 7158 Aoz Agdy 4oz FAe
Brg R XA Fdo) F9x RIdo) Asntgo] wa o)d 2 wujdcie

133 ojglgo] 222 open pollinationel ©& Tty o] FAAF Wy

TAEY HAE SRS dF ATse Y & 2AuYo) I Y 4

A 52 H&ste Aol wiEAd ez gy

>'}L

A

=

N

o>-



H 5 & QZEd

Abdul-Baki A.A. and J.R. Stommel. 1995. Pollen viability and fruit set of
tomato genotypes under optimum- and high-temperature regimes.
HortScience 30(1):115-117.

FEHE. 1999. ‘98 st A el d 3

Boyle, TH., F.D. Menalled, and M. C. O’Leary. 1994. Occurrence and
physiological breakdown of self-incompatibility in easter cactus. J. Amer.
Soc. Hort. Sci 119(5):1060-1067.

Hong, KH. and D. Y. Yeam. 1985. Stedies on interspecific hybridization in
Korean lawn grasses(Zoysia spp). J. Kor. Soc. Hort. Sci. 26(2):169-178
KBS &= M) A4 191 248 =5 B& MR FANEH/AZ3HE5TA

KBS &= A d74 1991 £ Aol§ AL, KBS £3 Ade

Kim JH. and K. Fujieda. 1991. studies on the flower color varation in
Hibiscus syriacus L. II. Relation of flower colors to anthocyanin, pH and
co—pigmentation. J. Kor. Soc. Hort. Sci 32:247-255

AF8, 19, AAY. 1999. T35 WAl x4uj Al S F, HdelMe] gAg3.
53 a] A, 40(1):107-111

Asd. o|FA. TAH. BFZ. 1998 #Fe F3 IF §A4E&
=83 x]. 39(6):819-823.

DAY, dE&. TV AFE. o)A F. 1996. AMu]FAE FAdol L gy
B3 Qe 3 HE8A 147 25 548-547.

Kokich Hinata and Teruyoshi Hashiba. 1995. A manual of experimets for plant

ot

)
o

.

Mo

2~
T

biology. Soft science pulications. pp.264-267
Krebs S.L. and J. f. Hancock. 1983. The consequences of inbreeding on
fertility in Vaccinium corymbosum L. J. Amer. Soc. Hort. Sci 113(6):914-918.

_73_



o] 5. 1980. A EEZ. FEA

o] Fx. 1997. FFAEEZ. A3} p133-134

Manshardt RM. and T. F. Wenslaff. 1989. Zygotic polyembryony in
interspecific hybrids of Carica papaya and C. cauliflora. J. Amer. Soc.
Hort. Sci 114(4):684-689.

Nakao Y. A. Tateishi, K. Kawase, T. Ogata, S. Shiozaki and S. Horiuchi.
1998. Seed set of Ginkgo bidoba L. as related to pollination and its
optimurn polination time. J. Japan. Soc. Hort. Sci 67(5):753-758.

TEANEY TATHL 1997, ZEE ANEZTY 59 2 AAES 9T E4FA 7

Shinichi Adaniya and Moriyuki Shoda. 1998. Variation in pollen fertility and
germinability in Ginger(Zingber officinale Roscoe) J. Japan. Soc. Hort. Sci
67(6):872-874

Song C.Y. C.S. Bang, K.Y. Huh,, ].S. Song, BH. Kim. 1999. Selection of pure
lines with various petal colors and flower diameters in Petunia (Petunia
hybrida Vilm). J. Kor. Soc. Hort. Sci. 40(4):489-491

Takamura T. and 1. Miyajima. 1996. Cross—compatibility and the ploidy - of
progenies in crosses between diploid and tetraploid Cyclamen(Cyclamen
persicum Mill). ]J. Japan. Soc. Hort. Sci 64(4):883-889.

HIREER. 1995, MYEMEEE KB, WaENE. ppl3-14

Watanabe H., T. Ando, S. lida, A. Suzuki, K. Buto, T. Tsukamotq, G.
Hashimoto and E. Marchesi. 1996. Cross-compatibility of Petunia cultivars
and P. axillaris with native taxa of Petunia in relation to their

chromosome number. J. Japan. Soc. Hort. Sci 65(3):625-634.

_74_



M 3 & B&Es REEE BwHAR

M1EAM 4

oaue AYAEFAE BANEZ AR5 T 2EFI 6009% Re
2 23931 ol & o], 1996) AAe IUE BRIt srlde 2L EA
dol Atk = 4 33 L 2¥Fo] dx29 JE $£YF wAFERT A
o2 BATIAIL Gol AlFAe] BAX T B4 ML FA7} Bol ATEA, YITE
i 5 olg &5o W Augd BT A7 F3) 1]FF AR HAZ &
FUANNE 324 A ouAS 2 F JUE FU AYEA B BAE
7b oA Y B3 AuelA BAY F YE BEA FEANL 1€ 27
Az k. Y &S WS dAE 2324, Agxd, 2gda g
4w d353 2L 2AHA AFs AlFactn g rh(Nell, 1993).

A EEe FUY sreldE EES 2323 2 Mstzds 2 g
Pyo zAL YME FroE 2 P APYZIEAL AEHen o
(Tayama$, 1992). AF=dE2AL THHEY 43S Fds) zdsid FIYUe
AEL QastEd F2 ol&5T Utk tgo] AFAAAE 2FS 2T
FANAL dAse AstE =AY ool JAL FASD BFHH
M3 AFHL FAAINE 59 28 (Cathey, 1975)2 3= Aoz A &7
A AEe Aol @ol oj&Hx Utk v AFEAAY ALEA TAGE 3
HEAY §40F 24, 2R BHEA, £ FAE nE 9 52
s 2w AZ2AER A4 HagHoAE A0 Y gage a7
AR Uk AAZ AEA FHPYole PR M) B W oz
o5, F olisers wg nE1 FEFES 2L FAUA =Y a2 F§
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HZE 4 EAY AEolo]l Bed] BH(58 L))o zUNoTE AT
& FFE "E F UAthE o)Eo] APHAHH, g7 A fEHAS
M HEH3 JUtHEwins, 1989b). AE7ARA Y Lxo B GREY Ar=
HAEA Y Aoy FeFAHol A Ggo Ao} ©x) F Lo} ok 7 2}
Toll FAS FAATG. 28U B FeyPAel o] FL3 ok 1 A E T
T 23|28 F23 of2 Alolg] F8 Al o], = DIF (Difference between day
and night temperature)’t 2249 23 2 o8 71x deFAo)| Jgge o
te AoltHErwin et al, 1989b). Erwin®t Heins (1989b, 1990)= W 3H(Lilium)
AN 2E7F 230G vlxs Gl olM, AA FLI ok 7 A wT
s8] F23} of23+e] 4B DIF (Difference between day and night
temperature)ell 93 A ©l& F HYHAAGT BuPY T3 LA 9
AN FES =hE AN AL, At LS Yolok d1 wjE D 27} o}
°F stw EE mu|, WsAT Folop Wk (MARS, 1987, B 1992). HATE
HE ol 223& AAs] £EE ALgsiol =t SrloAE gRE Xz
Ad £EE 23 glon 222 S0 AdA ARRGE HA FEE 91 B
T, M, RuldeA 58 gYsis) slsd AVRES EUSA olfdtn
W= 2ACIR(ES, 1994) 53] ZFEAAA o] 2w Py 2 SEu7 B
°f £a8=0] WA 27E) APt 2¥sE ©S WA 2THE FAo
9. olaE BN AFLES} EFY KTELEC] W HE Taso

WA B AHE BAETEE o83 2NN HRL 3L 95 A8 717
AFZEAL A Svtels AL, ANEAEY S L st nH= o
F# DIFE °l 88 2324 7154S Qolux M AEQ =23 3t %
HEWS EEme] AR SEA/F GAETEME Y 276 v = 95
T TRSAL BRMAE Eol7] HAstd M4 L Prx YIzAYAES Halstd
A5 2 ARERS A HESHY.

ol

= 0
P v
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H2 3z 3 4

1. DIFE ol &% B4ATEN 45 R Msxd

BLE FU71EQ9M FA3 e BE EAE F S Lilium cernum
Komarov)$ A 815 A% (Lychnis wilfordii Max)g 23A82 FAAT. £
ge AAo 3cmAE HE F2< Sunshine #2 (sungro Inc. USA) A E7} €9
7 Qe 12cm 2o AASY =& 10ecmAE AHE W, A¥FAELE Y
8~10W) A=< Aol v ARG BE HNEsld £FKLeEZ $A4 2EA4T
e Add ALR" 4AFEKGFHAFS, VS-91GOIM-13008)e FETF 671,
HIDS 18 z=¥std 27t 8000+£500lux7t A 3, ok 9AIFEH AY 9
N7A 1277 28E FAY. FEE 6015%9] FulsEE FAGEE st
Eugles ¥ 3-13 o], A EAEL ¥ 3-29 Zo| F2EE 2T A
ok RAE 2 HED 10MAE AHESATh old M2 2 919 &% 9
ANz BF719 5484 & FAoh A= N-P-K7F 20-10-20 WSF (Water
Soluble Fertilizer)& ©]-&3o] 7.5-3.75-75mg/potd] F=2 F3 d3¥ AH 3}
I e 29 Fez AASAT.

Table 3-1. Temperature combination of day and pight for Lilium cernum Komarov

Temperature(C) oz oY
Day Night DIF(C) ADT(C)
16 16 0 16
20 -4 18
24 -8 20
20 16 +4 18
20 0 20
24 -4 22
24 16 +8 20
’ 20 4 22
24 0 24
* : Difference between day and night temperature, Y : Average daily temperature
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Table 3-2. Temperature combination day and night for Lychnis wilfordii Max

Temperature (C)

o~ \2Z L alvs
Day Night DIF(C) ADT(C)
16 16 0 16

20 -4 18

24 -8 20

28 -12 22
20 16 +4 18

20 0 20

24 -4 22

28 -8 24
24 16 +8 20

20 +4 22

24 0 24

28 -4 26
28 16 +12 22

20 ' +8 24

24 +4 26

28 0 28

* : Difference temperature between day and night

¥ . Average daily temperature

3 Zo] v E, Bu|FolES 9% 9 ArE ETIHLL 2Ystd 200F Ed
ol HHiIK 184 49 1699 BFstd AFS Fystact UL AuE A
E%—%Eﬂi%~i§m%%jﬁ24ﬂ-%ﬂ'3@2%%4Eﬂﬂ SEAC %F.
Bt Taprd :c}f(si 27 9cm HAE)o) 154 59 13¥¢9 FAsld A
< Y.
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g BIEASLE AIEE AEY 242 EXETH ESs E241H(1983)9
e EY #5712 (0M)2 Tyurin®, P:0Os= Lancaster, Ca, Mg, K= AAS
EAHE o83t en, pHe ECe EYF FHTE 1 : 59 v &2 3439
0& 3t shaking 3% 27 pHS EC SAVIZ SA3ATY. KBRS LoppA F
|4 AE7E @ A ¥EE R, 7lé}§—*}% FENEAR FANEET £
AL 71l E3t] AR

oY
(<0

o W

Table 3-3. Substrates composition ratio for development of plug seedling and mini-pot.

Treatment ' Substrates composition ratio(%)
T1 Vermiculite 40% + Perlite 40% + Peatmoss 20%
T2 Bio media 100%
T3 Decomposition of granite 502 + Leaf mold 50%
T4 Decomposition of granite 30%+Extended chaff 30%+Leaf mold 4096
T5 Decomposition of granite 30%+Fermented chaff 30%+Leaf mold 40%
T6 Extended chaff 50% + Leaf mold 50%
T7 Fermented chaff 509 + leaf mold 50%
T8 Peat moss 50% + cocovita 50%
T9 Leaf mold 50% + cocovita 50%
T10 Extended chaff 30% + Fermented chaff 30%+Leaf mold 40%

o AEEAx S Sue ZEH SEANE

TAEFL AHEAE, U ey AnFAEL ‘969 129 30Y¢ BE
o 27 1~2cm, 95 6~87/M¢ TLF BHE HLstq ALEsien, 4y s
9d SEE 39 F1F 2 3~6cme B HE BRI ALY E
i stE37lE 355 (A7 10cm) E224 3HEe ol &3t ‘97d 49 10¥9 A
Aoy 3R AE #igy &L E3-49 2o
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4EY B Jhe BEH SUSGD BENLT A2 WaP Tyl
B AolE wmalr] A8 WA B 100me) FEE ANFF WA= W)

Ag wob o] F o ARTEIATNE o) g3te Sole D Fol o Fg A

3ttt ol ZZuiE gy 24L& Dionex DX-500 7] F & o]&3ld Lol
eluent flow rateg 15m¢/min® 2 3} columne IonPac ASI2ASE 3P on

%ol &2 elunent flow rate® 1.0m¢/min 22 3}3 column € IonPac CSI2=Z A

A8t At

Table 3-4. Substrates mixture ratio for development of optimum medium for

mini-pot flower of Lychnis wilfordii MAX. and Lilium cernum KOM.

Treatment Substrates composition ratio(%)
T1 Culture media 50% + sand 20% + leaf mold 30%
T2 Cuiture media 30% + sand 20% + leaf mold 50%
T3 Sand 20% + Leaf mold 50% + peat moss 30%
T4 Mountain sand 40% + leaf mold 60%
T5 Mountain sand 30% + extended chaff 30%+ leaf mold 40%
T6 Vermiculite 40% + peat moss 40% + perlite 20%
T7 Culture media 20%+saw dust 30%+fermented chaff 50%
T8 Culture media 40%+extended chaff 30%+fermented chaff 30%
T9 Culture media 40%+bark 30%+leaf mold 30%
T10 Culture media 50%+cocovita 50%
T11 Culture media 50%+sand 20%+food heap 30%

* Fertilation - N: P : K = 18 : 18 : 18, 1g/L

3. BAETE Z7EdM F4dT
ZeEFH7Ied TN AHT AuTALT AL FAE ‘99 39 15
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doll Hlo] @ FE(FHE)E S 2008 EdHo] HHEKA #HFstod E 3-59

22 BEaAE Ad 2dd BE Astd FAEL 5¥8 64, ANTAEL 54
¢

Table 3-5. Seedling quality in planting date of Lychnis cognata and L. wilfordii.

Plant No. of Fresh Dry weight Rate of Seedling

Species height leaf weight dry matter age used
(cm) (g/10 plant) (g/10 plant) (%) (day)
Lychnis cognata 24 45 1,482 0.157 106 50
Lychnis wilfordii. 24 45 1,266 0.134 10.6 60

2% 93 AT Heles HAF Ancymidol5 e AFZAAE EGd BFh=
2 FAE HAA 138 & 59 178 £ 4~67oA s HH 23 = 69
389 13 AAF 27t A{Fo) o AFZAEA 134 H= 58 17¢ pot
2 Ancymidol 0.25mg, Paclobutazol(PP333) 0.25mg, CCC 12.5mg, B-9 25mg/pot
& EQo #FEHn 23 Age 59 27dd 2L v=2 Ay e MH
50mg3} Uniconazol 0.05mg/pot2 22+ A2 A 719 13 A st
Av) 5229 AA 13] 9 Uniconazol 0.05mg/potS A3 AAzZAHA AHZe=
549 2499 A4 23 69 140, AFxAHA 224 68 49 FAEH
TY Ao ANYFF 24, BAF, 35 T ASLEHR £ EAH4E A

Rt
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H 3 & dxu o n&E
1. DIFE o] &3 g47EH A% 2 A3pzxA
7}, €98 (Lilium cernum Komarov.)

(1) S=7F A5 F 27 "X

fr

%
EzxAsA Auistds o, AEANA F 3~45(Lo}
S5F)MA = 23NFEEIL A8 F7437] ARsiglon, 3~4F 3 EE 7~9
A e 27307%0) A9 ARz FH8A o|FolHz, Mert BUdFR
£ 230% 57 @43 "olAE HHe RATHaY 3-1). o T AFL S
H(sigmoid) B F=dojgn sh=dl, AlFut wje} e BL FAFgA Hol:=
FHE 371X @A, =, Z27]|(logarithmic phase), A8 7](linear phase) 18 1
x=4]7](plateau phase)® ARtk &uielo] QojM A x7d FHE 2o
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Fig. 3-1. Effect bf day/night temperature combination on

stem length of Lilium cernum Komarov.
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Fig. 3-2. Leaf evolution rate according to different temperature treatments.
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Fig. 3-3. Correlation between ADT or DIF and stem length at 6 week

after temperature treatment in Lilium cernum Komarov.
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Fig. 3-4. Plant height at anthesis in Lilium cernum Komarov.
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Table 3-6. Effect- of day/night temperature combination on stem diameter in

Lilium cernum Komarov.

Day/night temp. ADT? DIF Stem diameter
(C) () (C) (mm)
16/16 16 0 27.0t1.69°
16/20 18 -4 25.8+t1.41
16/24 20 -8 28.3+1.52
20/16 18 +4 26.6*1.88
20/20 20 0 270156
20/24 22 . -4 259+1.74
24/16 20 - +8 26.0£1.63
24/20 22 +4 29.9*153
24/24 24 0 256+1.10
% standard error Y. average daily temperature

() AF2=7t Astg, Metd agln £ $94) vxE 9

Mol s HPLe3t £33 Ho|7t B, AFBHEET} 2242 Jgae
WEn, S5 A RolAo YYFLEI MY =L 24/243 2 oA
© 49 159739 Agst AFREY b3 \A s AREHQD, QPF e}t
FETE A9 dAAZoR AFYLE oA, dWTLES} MY B 16/165
A7 e 54 1887k M7t NFHAHES-T). 2 IPFLE(16/24,
20/20, 24/16)¢N = F2o] £SFE A3 do] A HE, st ok

flo
4

Hope F2o o 43¢ ¥ Aoz g

Yrdoz sopysid JFS PAE AR F2 YT eE¢

Ago) we gebx e, FaNols o] Lo $HHoT WIHE 2
3 Wh2 FAME ks o] ofee] $HHOE WEeE H, elm FL3 of



Table 3-7. Effect of growth temperature on flowering date in Lilium cermum Kom.

day/night April May June

temperature
(C) 10 15 20 25 301 5 10 15 20 25 301 5 10

16/16
16/20
16/24
20/16
20/20
20/24
24/16
24/20
24/24

BATER] BM= AF =8 Fope Wstel ARl EE A TolA
HEReH, JHEE EE AHFAA 100%2 ety A2zt 2ozt BojA|
FATHIE 3-8). (1996)2 HRIREZEVF Fuele] P vAle G &
T AFolM 26T 28CTAAE A /A37t o) Fo)AA e F, 227 27
E Jistge]l @1 2E7F EESFE o] Rt Rudg oy, EugddA
T B AYY BE 2ExAstd A 100% 3tste el sstdEed A
Zol7t e Aoz ARHAUT. EF o2 AAE Uy JFtge] ¥
e 2EA o]FoiA 1 vt AZHHJY

_.87_



Table 3-8. Effect of day/night temperature combination on rate of flowering,

flower number/plant and flower longivity in Lilium cernum Komarov.

Day/night ADTY DIF Rate 0 f Flower |Flower life longivity
temperature ) (C) flowering no./plant (day)
(C) (%) )
16/16 16 0 100 1.13 7.11£0.56%
16/20 18 -4 100 1.20 533059
16/24 20 -8 100 1.38 5.36%0.51
20/16 18 +4 100 1.13 6.0+0.29
20/20 20 0 100 1.22 527%0.14
20/24 22 -4 100 1.67 3.83%£0.20
24/16 20 +8 100 10 486*0.34
24/20 22 +4 100 1.0 5.14+0.26
24/24 24 0 100 1.2 467+0.33

V: Average daily temperature.

2 Euele & AT 1 Folo Fo] FA o HuRoA Ao,
=0 metH e 2FoldA 3%o74A] He AR YA AEAG BFE LEx

% Standard error.

A

2 12

A FRE AFE BolA Gyh U 20244 FoA ABAT 16749

¥ol Jof 71 B3, bS5 2 16/244 FolA 13842 YEhdtHE 3-8).

18 18
1.7 4 \;=0.02X + 081 ° 1.7 ° Y-0.03X - 121
5y 1877°0% 16 - =055
2 1.5+ 1.5
5 1.4 ® 1.4 4 ®
5 13- 1.3
3 12 '//./0//. 12 -
IR ° 114 ®
1.0 e o 1.0 ° e
9 T 0 T ; T 9 T T T
14 16 18 20 22 24 2 108 6420 2 46 8
ADT(C) DIF(C)

Fig 3-6. Correlation between ADT or DIF and flower number/plants

in Lilium cernum Komarov.
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Fig. 3-7. Correlation between ADT and DIF flower life longevity in

Lilium cernum Komarov.
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Fig. 3-8. Effect of growth temperature on stem elongation

of Lychnis wilfordii Max.

_90_



S X8 16/20, 16/24, 20/24, 24/28, 28/20 221 28/24 59 He| Pl M nmA
Z3o] #o}, 300-340 mmA=AT 7HF Aol E AT 28/28FF 500
mmZ} 9FF e, O tgo2 24/249 28/16F A xFo] AUt AR
o= BMRRG ER A T7(16/16, 20/20, 24/24, 28/28)0 A xFo] R AA U

S, ol HES AR ASFeR §Fd 2W &7)A Hid, oy
F279 AL {714 7] WiEel FdHez g2 Harr 2o z

=(mechanical or physical stress)2 @ Wgt7] gEo2 AzZtgdti(ay 3-9).

600
500 L
400 ")
300 L = ‘ ’

200 8

Stem lenth(mm)

100 H

16/16
16/20
16/24
16/28 R
20/16
20/20
20/24

© © °© %
§35§%
N N N
Cc

24/28
28/16
28/20
28/24
28/28

Day/night temperature(C)

Fig. 3-9. Stem length of Lychnis wilfordii Max at anthesis.
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Fig. 3-10. Correlation between ADT or DIF and stem length of Lychnis

wilfordii Max at anthesis.
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717 3 BEE 718 ZA dle AL 8% FAAYG. Hr)dAME IR &
719 F718 A} vLste] & 2-8¢] UEE AF £719 #7117 M #A
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20/20, 20/28, 24/24 18]35 24/28FA o 20 mm B=HTH £719 F7] A
2739 A59 a2 Azt oW o] Holx Fokrh

K7 7HE ol BAY METE 16/2892 73/MAT. 2o 24/28%
281674 69704 Attt £X57F 7HE ARNED T 16/47E F A E
AF 15709 A7 TS ATHE 3-9).

Table 3-9. Effect of day/night temperature combination on axillary shoot

evolution and stem diamter in Lychnis wilfordii Max.

Day/night ADTY DIF axillary shoot Stem diameter

temperature o
) (C) () per plant (mm)
16/16 16 0 3.4+0.67° 23.6+0.8%°
16/20 18 -4 46%0.43 246+1.00
16/24 20 -8 1.5+0.47 23.7%x1.25
16/28 22 -12 731042 236+£0.89
20/16 18 +4 42+0.22 24.7%£0.70
20/20 20 0 1 29%061 21.8%£0.70
20/24 22 -4 29+0.34 22.3*1.18
20/28 24 -8 6.1+0.40 19.7£0.39
24/16 20 +8 48+0.35 2481154
24/20 22 +4 47%20.65 229x0.77
24/24 24 0 57%0.17 20.4x0.37
24/28 26 -4 6.9£0.37 21.5%0.42
28/16 22 +12 6.910.28 28.5+1.61
28/20 24 +8 6.3*£0.55 23.6+1.37
28/24 26 +4 6.6£0.31 . 23.4%1.31
28/28 28 0 7.8%0.70 22.2+0.68

z.

: standard error. y

: average daily temperature
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Table 3-10. Effect of growth temperature on flowering date in Lychnis
wilfordii Max.

Day/night May
temp.
(C) 1 36 9 12 15 18 21 24 27 30 1 36 9 12 15 18
16/16
16/20
16/24
16/28
20/16
20/20
20/24
20/28
24/16
24/20
24/24
24/28
28/16
28/20
28/24
28/28

June

(4) AL AsHE, 29 2 a3 dA6 BX= g

16/167& A Ao RE A2 FolM 90-100%Y 7M5}7} o] FolA, =2z}



Zpolzt =3 HYh. o2 AFE Au|FALY N3EL 16-28T Alolo]
AollA RAYHoZ ol FotE AL AL £9 ERL 24/24T A 52
7t BEol FI AV} ' A2 yehgon 16/249 20/20F M=
4501729 ¥ FHEE TR P @A HohEE XE 16/16, 28/20 181
28/247 2 33 AEHUTHE 3-11). 28 £ F2 7 ADTS9 Alo)9} DIFs}HE
Atolol = HHBABAGRZT UehtA] o, £ FAd o] F 8] AR ¢
Aoz FAGHAD Ao olME 16/167 16/28, 1al: 28/16F A 236
mm °FeE P H2 AR UEgon I ggoz 2420794 223 mm
Z yeyt 87c] 3 Jle RozE 28/249 28/28F2 Z+z 199 mms}
191 mmBATHE 3-11).

Table 3-11. Effect of day/night temperature combination on rate of flowering,

flower quality, and diameter of flower stalk in Lychnis wilfordii Max.

Day/night ADT’ DIF Rate ,Of . Diameter of
temperature . . flowering Quality of flower flower stalk
() (C) (C) (%) (mm)

16/16 16 0 75 3.3£0.24 23.7%£1.09°
16/20 18 -4 88 37103 20.7£0.32
16/24 20 -8 100 47102 209+421
16/28 22 -12 100 - 46%0.2 23.7x0.50
20/16 18 +4 100 40403 20.3+0.46
20/20 20 0 100 46%0.20 21.7£0.98
20/24 22 -4 100 ' 41%0.29 20.8+0.78
20/28 24 -8 100 32103 195+055
24/16 20 +8 89 37x025 20.2%+0.73
24/20 22 +4 100 46*0.23 22.3%£1.22
24/24 24 0 100 . 50%+0.12 20.2x0.21
24/28 26 -4 88 42%00 204%£0.35
28/16 22 +12 86 44%0.29 23.6*0.67
28/20 24 +8 100 3.3+0.3 209*0.32
28/24 26 +4 100 3.3*0.31 19.9+0.71
28/28 28 0 100 43%£0.28 19.1+059

y. z

; average daily temperature. : standard error.

-95_



2. BETEFH BEALE HENT

b, E838 FEAKRL 2 AURTEA ZEAD

A NEHd 4E Az ojststy 5A4e ®3-12¢9 o] pHE 40~77 A
ool ZE3FEH FWER2E pH 4022 ZAAoln BARYAE pH 772 &
784S Ushuidd. 712 EFHOM)S wAlE, 24, HeolEE 0.02~045%
oy JER2 BASGA, a4, ZANEE 451~54432 =4k AAse
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Table 3-12. Physio-chemical property of substrates materials before treatment

oM 1;205 Ex(me/100g)
(%) (ppm) (Ca K Mg
Decomposition of granite 6.0 015 78 23.1 72 66.2 0.012

Treatment pH EC

Vermiculite 66 045 47 233 98 623 0028
Perlite | 69 002 49 63 21 002 0015
Peat moss 40 469 130 931 329 200 0279
Extended chaff 77 508 255 372 2100 126 0475
Fermented chaff 68 544 1073 485 1822 236 0537
Leaf mold 69 83 818 2203 272 178 0264
Cocovita ‘ 6.0 45.1 155 80.4 212.3 22.4 0.432

FEARE 2Elstd £/ HE AHd o5y EHL ¥ 3-13 o] JER
27t E¥4 Peat moss 50% + cocovita 50% A gl pH 4622 AA L ey
oy 718 AgFe WA FHE YT $718 $SFE Peat moss
50% + cocovita 50% A T7F 7} Eton WERA BASYA FIH EY
TREA7L EFE ATl %ﬂ%@’%‘, P:0s @712 &8 Fo] & AFL
228 Fede



Table 3-13. Physio-chemical property of substrates used each treatments before

planting
Treatment oH oM P,0s Ex(me/100g) BC
(%) (ppm) Ca K Mg
T1 50 15.8 96 106.7 12.3 39.1 0.213
T2 59 17.8 1063 166.0 92.3 62.8 0.610
T3 6.8 36 362 159.0 7.6 11.7 0.975
T4 7.0 5.1 347 128.6 219 10.2 0.111
TS5 6.9 5.2 369 1450 17.1 120 0.108
T6 7.1 245 1226 305.7 95.6 26.7 0.390
T7 7.0 280 1479 332.9 76.8 17.8 0.344
T8 4.6 549 885 286.9 107.9 30.1 0.660
T9 6.6 29.6 1499 355.3 62.4 63.1 0.370
T10 7.0 379 1358 305.8 101.5 285 0.397

1) E328 FHAE 73

FEAE EWddd wtE FAL AuEAEY BF AHE ¥ 3-149% 2
o Eolrle TAE, AYFAE BT 12-1392 Azt & ole gdded
PHALE, HEZA, BAsSA EFE HE T5 T7, T8, TI0 A2 F7F 1€ A
AT ZF22 Lol x: g dolxe AFgodot FEMS AU

BEEL HU|EYolES FHolE, JERAJ} 4428 EFE TI, vl oA E
A T2 Aol 936~975%2 =} BAdYA} LadA7L £dd ¥E
T7, TI0 A 2lst vhALETZL 50% EF® T3 A2 FolM HELo| 246~416%2
whon BASFAS LTEGA, FEE/} 3349 ¥ &2 EFF TI0 At
246%= 71 ¥kt ol FE AN ¥ed 7% Ao Azdch
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Table 3-14. Germination ratio on substrates combinations

Lychnis cognata Lychnis wilfordii

’rrnr::tt Date of Days to Germination :tzt:ir:: Date of Days to Germination lsvi‘:g;ir::

germ. germ. ratio(%) ratio(%) germ. germ. ratio(%6) ratio(%)
T1 4.26 12 69.0 a* 975 a 4.26 12 650 ab 939 a
T2 4.26 12 673 a 936 a 4.26 12 720 a 935 a
T3 426 12 63.3 a 416 d 426 12 620 ab 366 d
T4 4.26 12 68.7 a 539 d 4.26 12 63.7 ab  46.0 cd
TS 427 13 61.0 a 585 ¢ 4.27 10 63.7 ab 554 bc
T6 426 . '12°  670a 637c 426 12 660ab 571 be
T7 4.28 14 58.3 a 32.1 de 4.27 13 617 ab 373 d
T8 4.28 14 62.3 a 771 b 4.27 13 613 b 68.3 b
T9 4.26 12 68.0 a 64.7 ¢ 4.26 12 683 ab 678 Db
Ti0 427 13 673 a 246 e 4.27 13 64.7 ab 402 d

* Mean seperation within column by Duncans multiple range test at P < 0.05]

A AL BHM, BFAHUF SAER 2L FYES BRI BFERE JE
29l FFHE EFE T8 AoA 61.3%2 wdeon 7let e Azt
FroAdol AR FUth AHEL FAEL Zol AE A5 £F Wyd wE
2 Aolg B4 vn|ZeolEg} HHo|E, JERAI 4422 FFE TiH9
vlo) @ A ERQl T2 XA 713 Edon BAsgA} HadA, RFEV} 334
o g2 E¥Y TI0 AA 7H 2otk Bolew KT AuuA(E
ZHE r=0.237, AH]FAE r=0281)= Aoy ol FEARN WE o2 AR
2=
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HEAE TPl o2 AL AN FAEY HEFS #3-15 3-16% 2o

Table 3-15. Seedling quality between substrates of Lychnis cognata

Treatment Plant height No. of Dry weight mzzr Seedl‘ing riigfr(:nzg
(cm) leaf  (mg/plant) catio quality (1~3)
Tl 43 a" 6.5 67 a 15.0 ac 15.7 ab 1
T2 31 bd 6.2 46 b 156 ac 147 ac 1
T3 19 ef 6.0 34 cd 174 a 175 a 2
T4 22 e 6.4 25 d 16.2 ab 115 cd 2
T5 3.0 cd 6.4 46 b 146 bc 15.0 ab 2
T6 3.2 bc 6.5 42 be 149 ac 13.3 bd 2
T7 20 ef 6.1 27 d 144 bc 134 bd 2
T8 28 d 6.2 31d 150 bec 112 d 1
T9 34 b 6.5 49 b 149 ac 14.3 ad 1
T10 17 52 13 e 131 ¢ 6.7 e 3

* Mean seperation within column by Duncans multiple range test at P < 0.05
Y 1. Good 2. Normal (little sqaush) 3. Bad (sqaush)

FAEL @0 vhALE, BASYA, dELATo] TFE HdlA HAAx
AetH e gz fden, dee 28 AddA & Aojrt ey EA
60% EF" T10x 2 qte]l Y. ol HFyFo] oksto] Kol £2ed 7|dd
Aoz AZHHE 3-15). FZ B AEFL 239 2L Fg2o2 3o & A
o] ABFo] Egor BHFAEE 23, HEFH A A (r=0393", r=0.731")
FAZE dueh Bl WHEHFL wAES FAsYA, LaFAY EFE A
gol e % EAMRAE BFolAT



Table 3-16. Seedling quality between substrates of L. wilfordii. -

) . Dry Seedling  Degree of
Plant height No. of Dry weight
Treatment n '8 v € matter quality net formed

(cm) leaf (me/plant) ratio (mg/cm) (1~3)
T1 34 & 6.4 39 a 15.0 ac 11.7 ab 1
T2 33 a 6.7 35 a 134 ¢ 106 ac 1
T3 2.0 cd 6.1 25 be 155 ac 125 a 2
T 4 18d 6.2 20 bd 16.5 ab 11.1 ac 2
T5 23 cd 6.3 25 bc 14.8 ac 11.2 ac 2
T6 2.3 be 6.2 20 bd 14.1 be 9.0 cd 2
T7 25 b 6.2 23 bd 14.1 be 95 bd 2
T 8 2.2 bd 6.2 16 d 173 a 75 d 1
T9 3.0 a 6.2 26 b 145 ac 89 cd 1
T10 2.3 be 6.2 18 cd 146 ac 78 d 3

* Mean seperation within column by Duncans multiple range test at P < 0.05

’' 1. Good 2. Normal (little sqaush) 3. Bad (sqaush)

AR EAR(E3-16)E TAELH 22 APoz HuFaolEg Haoje HER
27F 4428 EFE TI, vl A4 EQ T2, 29 E9 mzv s}t 2tz 50% &3
 TO AHZolAM 23] an, AEFE FAYOH A3y g2a5= Hu2x
o] FALH BFAEE 4353 Ao AB(r=0619")2A} A}

wahy BRAE, ANEARe] B HWA HEE 290 21 w 2dws}
G Hu|EgolE, HelolE, JERAT} 4422 E8E TiNg 9 vlo]oAE
A T2 7t ko BASFAY AL A Bo] &5 T6, T7, TI04 79
IZavEret JER2T] EEE T8 At ZTea FHM EZE 2AYeg
o}.
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Fig. 3 -11. Photograph of plug seedling(Left), and growth difference of plug
seedling by substrates of L. cognata and L.wilfordii (right, From left T1
(Vermiculite 40% + Perlite 40% +Peatmoss 20%), T2 (Bio media 100%),

and T3 (Decomposition of granite 50% + Leaf mold 50%))

Fig. 3-12. A complete view of raising seedling of Lychnis cognata and L. wilfordii.
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(2) B7EM ¥E 79

35 8(F7A 9em)oll FAZ FE FAE 63~182g2 2 TI(HAY : HolE
HERX = 4 : 2 4)L& &9 73golda "B 38 JEE B3 147~
182¢/2 22 TN JER2S IIUEE 559 v &R TR FE(TS A
e 63g/FLo 2 I AY.(E 3-17)

Table 3-17. Comparison of substrates weight between treatments

Treatment T1 T2 T3 T4 TS5 T6 T7 T8 T9 TI0

Weight 0 71 g 17 148 92 98 6 94 92
(g/pot)
AEYE ASAIL ¥3-187 Fo] FAFEE Wu|lFEdlolEe} Hilo]lE IER

[>

7V 4428 EFE TI, velAER] T2x oA xFo] o9 ol Fa
FHEdeHAA Y BASH 2 AFgE BA Jisrle su|EdolES Heo]
E, JERXAV} 4428 E¥E TiA S, sERA9 IFHEI 558 E£FE
T8 Ao A we& Aol stu, 3F-2 2z} A iAo e vy
ZeolE9} HolE, WMERXAI} 4422 EFE T1 AN 713 ggkon
2a9A, BAFFAZ EFHE T4, T5 T10 A FoAA AU,

NE7] AEFS HuEHolEY HeolE JERAV 4422 £ T1,
OjRAAER T2, WiYES} FHEI 50%% E3E T3, JERZ2 IINEV}T 50%
A Z3E T8 AHejolA wtom BEPA AAdsFA7 EFE FEANME 2
Fol o} AEFE HE AFolth

FEF ARAA A7 @9 TH WA Lo A AA5HL U

T MAT BASZE(CGRIY AEAH AZIRAER) dis HE AIFEEE
Hehle 4dAEERGRIS Nerle AEFH 1x9 4@ #AE 29 A&
Fol F7hgel wat CGR#A RGRol F7hste Z #olAth(F 3-18, 3-19)

l

- 103 -



Table 3-18. Growth by substrates of L. cognata

Plant Flowering Flower

Treat No. of Dry weight CGR* RGR’

ment height date width floret (g/plant) (mg/m'/day) (mg/g/day)
(cm) (M.D) (cm)

T1 24 a’ 7.9 cd 43 26 a 0.61 ac 10 ab 57 ab
T 2 24 a 7.12 bc 43 2.4 ac 0.65 ab 10 ab 54 ab
T 3 20 b 714 b 45 25 ab 059 ac 9a 51 bc
T 4 19b 7.13 bc 4.3 2.1 cd 034 d 5 be 44 de
T b 18 b 715 b 44 2.1 cd 0.36 d 5 be 43 ed
T6 18 b 720 a 42 2.3 bd 036 d 5 be L4l e
T7 17b 7.13 be 4.3 2.4 ac 0.50 bd 8 ac 50 bd
T 8 19 b '7.84d 45 24 ac 0.73 a 13 a 61 a
T9 18 b 714 b 4.2 2.3 bd 0.43 cd 7 be 47 ce
T10 18 b 7.13 be 4.2 2.2 cd 033 d 5¢ 43 ed

* Mean seperation within column by Duncans muitiple range test at P < 0.05

X Crop growth rate ' Relative growth rate

Table 3-19. Correlation coefficients between of growth factors on pot substrates

of L. cognata
Plant  Flowering No. of Dry Growth Relative
Facters . .
height date floret weight rate growth rate
Plant height 1.0 -0.353 0.449" 0.490™ 0.396 0.457°
Flowering - _ se _ - _ .
date 1.0 0.154 0.488 0.499 0.7
No. of floret 1.0 0.537" 0.497™ 0.459"
Dry weight 1.0 0.818™ 0.892™
Crop "
growth rate : 1.0 0.859
Relative 1.0
growth rate )

™ ** Significant at P<0.05 or 0.01, respectively
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AV ZALE F3-20, 3-21F Zo] 24L& wu|Feto|lES HFolE, FERX
7} 4422 EFE TI, vlo] A ESQ T2HAAM Aom Asrle vugolE
9} HglolE, FWERAJ} 4422 ETE T, o] 4EQY T2, FHES WUE
7} 50%4 3" T3AE M we Agoez o] AW Msrie wHAA= B
9 AR(E=-0748"% RPLeW 31 FHEFL F A thA ANy
Me7) AEZE 237 Fo ABE=0714MBAAE B £Fo] 2™ d57H B

&

AT AZEE(CGR)S HUAZERGR)IE ME7l AEFHE HY A2
(r=0.764", r=0504"")FA = N3l7] AEFo] F7HtE CGR, RGRel F7t8t= 7
o]l ATh(E 2-20)

¢

Table 3-20. Growth by substrates of L. wilfordii

Plant Flowering Floret Flower Dry

Treat ) . . No. of . CGR* RGR’
_ment height date height width floret weight (ng/m/day) (ng/m'/day)
(cm) (M.D) (cm)  (cm) (g/plant)
T1 50 a° Jul 17 g 1.8 3.3 135 a 092 ab 14 ab 68 cd
T 2 51 a Jul 18 fg 1.8 3.2 126 a 093 a 14 ab 67 d
T3 39cd Jul 15 g 1.8 3.1 103 b 076 ac 12 ac 68 d
T 4 30 e Jul 28 ac 1.8 34 88 cd 0.75 be 15 ab & a
TS5 38d Jul 24 de 1.8 33 85cd 053d 12 bc 86 a
T6 3le Jul 29 ab 1.8 32 95 bc 050 d 9c 76 b
T7 33d Jul 25 cd 19 36 79d 061 cd 13 ab 87 a
T8 43 b Jul 26 bd 19 35 93¢ 074c 15 a 89 a
T9 41 ¢ Jul 21 ef 1.8 33 93 ¢ 0.60 cd 9c 58 e
T10 1I8f Jul 31 a 1.8 2.8 53e 052d 10 ¢ 74 be

Z Mean seperation within column by Duncans multiple range test at P < 0.05

X Crop growth rate Y Relative growth rate
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TAX, ATAE BF 23] J=gdE AN HEFE Z714A CGR, RGRL
THNTIE Aol FL&A

ol’de A3tz vURTEA YEE wu|ZelolEg HEolE FET A} 4498
THE YRS} vol R, TMIES RAES} 552 E3E AEA A% 2 )
37t FEst EHOFEMA AES 2e e oy maEd RgEs}
55 2 E3d HEAIAE WA 27t AHRE dHE 2AYSH Qo A}
¥

Table 3-21. Correlation coefficients between growth factors on pot media of

L. wilfordii
Plant Flowering  No. of Dry Growth Relative
Facters . .
height date floret weight rate growth rate

Plant height 1.0 -0.748" 0.843™ 0.623™ 0.389° -0.238
Flowering _ *s _ xs _ -

date 1.0 0.713 0.531 0.157 0.471
No. of floret 1.0 - 0714" 0.351 -0.374
Dry weight 1.0 0.764™ -0.148"
Crop s

growth rate 1.0 0.504

Relative

growth rate 1.0

" ™ Significant at P<0.05 or 0.01, respectively

G AN SRR Svke BEA AEAY
Agol AHed ZTEAES F718% 9 §7183S 248 A5 g 3-20¢ 2
th 2ol 30% o4 M&E EFH AE TL 2 3 4 5 95 pHE 70042
deuen QAR A, JERL BeloE E4T9 pHE 472 773

=



T7 AgolX 532%2 7H8 =% vlAES BQET} 4602 £ T4, wj
E, BAstYA, Foo] 43302 9 T8N T/ 4 82, 85%F 7F8 gt
o}

Table 3-22. Chemical characteristics by pot medium immediately after planting

Treatment pH EC OM(%) P05 Exch.(me/100g) Total N

(ppm) K Ca Mg (%)
T1 7.3 0406 114 1105 297 18.1 4.72 0.470
T2 74 0.604 155 851 3.02 189 4.30 0.798
T3 7.0 0.782 151 438 273 26.35 7.98 0.865
T4 7.7 0.301 8.2 402 0.80 19.07 405 0.631
T5 75 0.355 124 352 1.95 1346  3.07 0.452
T6 47 1.360 135 813 2.04 9.47 3.20 0.328
T7 6.2 0.787 53.2 1217 513 11.63 4.16 0.504
T8 6.6 0.943 85 1364 6.24 17.78 5.21 0.604
T9 7.0 0.895 287 1542 4.08 25.22 8.48 0.884
T10 6.7 0.944 21.7 1642 6.93 20.16 7.46 0.563
T11 7.3 2.270 18.4 1009 8.14 22.22 6.59 0.657

ATEAE Bl o] £4E EAZIE ¥ 2-239 o] TI~TION bl
2 Aot gey 24827 Y TUADE oledFo] 433 ¥
dehgth 58 Cl% Na #%o] UT Bo} 22 4% Fag FAY =9 A
2 AEQ woledEY F9E REYR] 2Rl Ha) oF 408 o4 ol
%3 WYE, BASYA, Fdol 4339 vl&2 EFY T7 AA 2 oL

FEL #ed fU1EEEE M Buth

o
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Table 3-23. Ion contents of solution out of pot after watering immediately

after planting (Unit : ppm)

Treatment F Cl N P S Li Na NHa4 K Ca

Ti 128 291 194 142 801 O 11.9 1.13 1958 925
T2 468 269 238 222 4629 O 6.3 0.24 37 045
T3 086 15.7 89 16 2908 0 101 0.55 6.34 550
T4 0.48 133 i7.5 43 2267 017 119 0.64 1662  6.05
TS5 175 328 135 849 11825 019 483 1290 2379 010
T6 060 242 151 1302 5657 018 139 1930 7042 698
T7 082 334 214 980 7611 017 179 16.00 91.88 10.04
T8 053 194 171 786 4899 O 165 9.03 5996 7.04
T9 247 561 103 722 9401 O 46.9 154 14180 2955
T10 245 224 66 1162 2014 O 34.7 254 12092 10.72
T11 368 21427 0.2 0 3843 0 11675 4545 11019 334.88

E 3-24t AL Mo ZAEE oldAHdS 43 AT pHE NP4
vl w3l Bu|Eeto|ES HagolE WERAV 4422 EFH TexadA o}
Beuv a9 Agoxe & ¥sr itk ECe 2, 29E, Y ERAT} 253
o vlez E¥E T3A, WIES ZIVEE 247 50%4 £3E T104g
AN AFARG dolgom FIEFLFFT L NIE, By, Euto] 2359 v &=
48 T7, $2E2877F 9 TiiAZ AN AFHR Folxth

Az

- 108 -



Table 3-24. Chemical characteristics of pot media in flowering season of

Lychnis wilfordii MAX.

Treatment oH EC oM P2Os Exch.(me/100g)

(mS/cm) (%) (ppm) K Ca Mg

T1 16 0.091 114 1272 1.08 8.38 3.86
T2 1.1 0.071 216 960 0.72 10.98 4.65
T3 1.7 0.069 21.0 272 0.43 11.66 493
T4 7.8 0.100 18.7 498 0.48 13.75 529
T5 7.6 0.086 50.0 440 1.28 11.07 1.49
T6 6.7 0.153 224 18 1.26 10.19 6.84
T7 70 0.102 357 986 274 7.45 441
T8 7.3 0.112 21.1 1422 3.56 7.90 494
T9 7.3 0.109 26.6 1756 1.51 14.61 7.22
T10 73 0.075 338 1814 2.68 927 6.54
T11 75 0.521 114 2192 3.45 9.33 4.09

FEADE A¥EAL 45 2 AR F 3-259% 2o S22
E3d TUAYTAAE AgA7 nAste dEgo2: AR CE Yy
b gAg2dsE s8R ABENY) AdNE dREEE BRE A7
PagAoE AR vhAE, RAE, BASYAY} 34302 EFE T5A Y
A 33 gAHA ket =3 uGE, 2, wHIEVE 3258 E¥E T2
A, 2, ¥YE, JER2 Y 2539 &2 EFE T3XNE, vAE, YE
7t 4:69] vl &2 EFE T4AFAAN vz B2 FEeAod AxH =7}
20013082 HA dx=Hol BFo FAg dokste A AU 4 Hd
AE4EE vusind 232 yr|EPolE, JERA HZo|EV}L 4428 T
¥ TeA A 71 3 WiYE, §5, o] 2352 &€ T7Hg A 30cm
2 Texgdl B8] 25cm AR A% R FF= o & Ao vs) Ho] Ko

i
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Table 3-25. Effect of pot substrates on growth and flowering of Lychnis
wilfordii MAX.

Flower wilting

width degree .
v content

Pl Leaf f Plant .
a h ‘a r:t] ath L'i]ih '?i:h No.of No.of Flowering No.of
t cight length wi Wi branch node date flower

(cm) (cm) (cm) (cm) (cm)
Tl 533 100 24 176 33 10.9 22 July 161 34 2.0 29.9
T2 478 111 26 190 46 109 25 July 233 34 2.2 313
T3 529 103 25 201 44 108 23 July 189 34 25 29.4
T4 48 98 23 193 31 106 19 July 161 34 26 355
TS 241 56 16 111 06 89 - - - 0 26.3
T6 554 88 20 164 04 108 19 July 159 35 0.3 48.9
T7 304 50 14 102 06 101 1 Aug 6.0 3.2 0 216
T8 336 64 16 131 06 98 28 July 112 34 0 29.2
T9 403 93 23 191 31 108 29 July 171 2.8 09 34.2

TI0 359 84 22 123 1 103 25Juy 14 34 0 28.7
™m - - - - - - - - -

Chloropyll

* Chlorophyll content : Minolta spad

Y Wilting degree : 0 Fine, 1. little dry, 2. serious, 3. very serious, 4. dead

25 R BATE WYE, RYE Fdo] 43302 W TN 713 3
T A= HFIEYelE, YERA HelolErt 4428 EFW TeM A 7}
U MYE, B, 9o 2352 EFE T7 A % 129 AP =A4 A
ettt F7 stre WMAE, BIE Teo| 43308 39 T9Na A 17
A2 7HE B AE4 FFL Hu|Fo|E, ER s HajolEs} 442 B
° T6Ae A 7Hd gkt
Suee] Jisr1e) dEE o3age BANY AAE ¥ 3-26% 2o pHE
6.4-7940lol EXstom AlFdAn vluwstel vuEetolE HERA HeolE
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Table 3-26. Chemical characteristics of pot substrates in flowering season

of Lilium cernum KOM.

Treatment oH ' EC oM P:0s Exch.(me/100g)

: (mS/cm) (%) (ppm) K Ca Mg
Tl 76 0.094 249 1264 1.46 85 404
T2 75 0.149 102 1448 1.23 9.8 436
T3 75 0.194 132 330 0.75 115 5.26
T4 77 0.184 153 626 0.84 138 548
T5 79 0.090 17.8 360 1.35 10.0 4.38
T6 6.4 0.162 30.8 172 1.46 9.0 6.87
T7 72 0.115 337 1100 2.95 78 481
T8 74 0.129 37.8 1822 351 8.2 5.23
T9 7.3 0.123 34.7 1942 2.61 134 717
T10 74 0.115 217 1906 2.57 9.8 6.55
T11 75 0.432 22.8 2180 2.81 124 448

£ue 4EANE 4% L NFENS ZAY F3dE F 3-27% 2k 1A
&2 HuFdgolE vERA HFgolEJt 44:29 bR EFH T6x A
80%E UEldm S4E2U77 EFE AAME 50%2 dE) FEZNE
RAFY Aoz @ 2 Ad 23 wIE, RIE, vas} 43302
&2 TIA AN 71 o SAE2H7|7 EE TIIAYAA 23 2 o
5 Agol W$ Az, FAFL WAE, RPE w3vt 43302 EFE
ToX |8}, WSFES} I EYL 552 EF9 TI042 NN 713 A A E2T
717b £F9 TUAZAAM 713 A} Ee AAaoA 4m W2 A3
Zoj7t YA AT M= 4U-6U AfolZ Aol YU ML WUE
A, FHEZ 52:39 HEE EFE T1, Wi%E, Fi, Febo] 2359 v]gz &
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TE T7, MYE, BALA, Fdo] 4339 v &R EFE T WIE, $IE,
Bt 4:3:39] vl&EE2 EFE T9 MIE, ZZvE} 559 vl&E2 EFE TI0

Aol A 100% R F4E

2717k EFF T1IH AN E 10%9 Fe MNe

S Bon wYE, By, FHEV 32568 EFE T2HE T 40%E 23t

Table 3-27. Effect of pot substrates on growth and flowering of Lilium cerrumn KOM.

Plant Stalk Flower . Flowering Flowering Dead
Treat . of . Flowering . . .

ment height lea ength ower width date period ratio ratio
(cm) . (cm) {cm) ~ {(day) (%) (%)

T1 35.6 334 19.0 13 4.2 6/28 53 100 30
T2 46.5 375 235 15 44 6/27 53 40 0
T3 41.3 34.7 19.3 1.0 44 6/28 55 89 10
T4 33.7 380 18.0 1.1 44 6/27 6.3 67 10
TH 355 326 195 14 4.2 6/27 53 70 20
T6 41.0 434 195 15 44 6/28 4.0 50 80
T7 446 396 235 14 43 6/29 5.2 100 10
T8 39.7 373 22.1 1.1 43 6/28 50 100 20
T9 47.0 38.7 24.3 1.6 47 6/26 5.2 100 20
Ti0 446 37.0 245 13 43 6/27 55 100 20
TI1 77 26.3 6.0 1.0 43 6/30 5.0 10 50

3. HATEIR ATmS F4dT
EAET AMEAE FAE 39 159 FFF AH FAZe LolAE 39 27
U, wolr)= 39 319 olom Lol 448% olUTh AW EALE LolA =

39 294,

3-12)
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Table 3-28. Seed germination ratio of Lychnis cognata and L. wilfordii.

. Days to 1st Days to Germination ratio
Species . .
germination germination (%)
Lychnis cognata 12 16 448
Lychnis wilfordi. 14 18 785
5
20

Plant Height(cm)
o

10
5
O 1 I 1 ]
MAY 17 MAY 27 JUN7 JIN17 JUNB
—— Contrd - Pinching 1st ~- -~ Pinching 2nd
—%— Ancymidd —¥%—PP 33 -—0C
~—+— B —=—N\H —=— _hiconazol

Fig 3-13. The effect of pinching and plant growth regulators on  plant

height of Lychnis cognata

22 HA 2 ARZAA AYF 2249 AAH Wele 1¥ 3-13% 2o
A AaeA g 10d974xE & #37 ddedt 10Y ol FRE 2% AFEE
7} M35 Z7sk7) AZeke] MH S0mg/pot Mg AT A HolA 2045
BHE xZAFo] Ad aAXQoz FASA olFox 64 284 =FE CCC
125mg/potd 87t dlzFro Azr zlon AA 13, A4 23], Uniconazol
0.05mg/pot3 87t dl2F Rk AUt MH 50mg/pot A2E 5¢ 274 A% 10

QA 23 A% £57F AAE e oU 109 ol F2E 15EY da=
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Plant Height(cm

10

MAY 24 JUN 14 JuL 3 JUL 23 AUG 10

—e&— Control —®—Pinching 1st Pinching 2nd ——Ancymidol
—3— PP 333 ——CCC -—+—B9 ——w— MH

Fig. 3-14. The effect of pinching and plant growth regulators on plant
height of Lychnis wilfordii.

A AT HA 2 AAzAA AAF 2Fe AAH Wole I™3-143% 2
. HEE 20974AE 23N 2 Wt ddevt 20delF ¥H 23 A
F&ert A8 27487 AFst] AE 604 FHE s AAAA 2FAF
F7A8A o)At =3 PP 333 0.25mg/pot AHE 69 23¢7AA 2%l 7t

2 Aorort FAE A& Z7}E Ancymidol 0.25mg/pot X ERT Zout o) =
FroeE FHghh
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Table 3-29. The effect of pinching and plant growth regulator on the growth
of Lychnis cognata

Plant No. o Stem Internode CGR RGR  Lodging Chemical
Treatment  height bra.nch diameter No length (mg/plant (mg/g/ degree injury degree
(cm) (mm) " (cm)  /day) day) (0-3)" (0-3)
Control 223ab® 22a 20ac 69 26ab 15.3a 61.1ab 3 0
One time o404 23a 189 55 24ab  122d  580c 1 0
pinching
Two imes 1714 o1ab 222 50 26ab 145ab  605ac 1 0
pinching
Ancymidol
(0.25mg/pot) 2l.lac  1.8ab 1.7¢ 57 27ab 14.6ac 60.5ac 2 0
PP333
(0.25mg/pot) 1970d  1.7bc 1.8ac 49 28ab 11.9d 57.7¢c 3 1
CcCcC
237a 22a 19ac 62 32a 126cd  58.5bc 1 0
(12.5mg/pot)
B9
(25me/pot) 20.7ac  2.2a 1.70¢ 54 3.0a 15.8a 61.6a 3 0
MH
(50mg/pot) 6.7e 1.3cd 3
Uniconazol
(0.05mg/pot) 16.7d 1.0d 2.2ab 66 21b 13.2bd 59.6ac 2 1

* Mean seperation within column by Duncans multiple range test at P < 0.05
¥ Lodging degree 0 : fine 1 :Little 2 normal 3 : serious
¥ Chemical injury degree O : fine 1 :Little 2: sreious 3 : dead

A4 D AFEEA Ao o sA4FY BKLFES X 3-299% 2o 2FL
Uniconazol 0.05mg/potxglet A 1, 23 & el+= diZ=Fol] v3] 3~6cme] 43}
Z37F Jebgen, MH 50mg/potd Elelx dstastes IA Yoy iz
Adste] A MATE AV F7] AKE FAES UATE Ancymidol 0.25mg/pot
PP333 0.25mg/pot, B-9 25mg/potX gl & izl vlal x3o] Fgtort & Ao
= g, EASsE FA 13, 23348, CCC 125mg/pot, B-9 25mg/pot X &7}t
hx3ek zol7b glle®  Uniconazol 0.05mg/pot & Al 1.07hE thZFo] ¥
3 AR, 273 ¥4 28A2) 9 Uniconazol 0.05mg/pot &7} th=Fol| u
] oy & Fole YJY. HAEFE CCC  125mg/pot®t  Uniconazol
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0.05mg/pot g7} iz zol7t 9, HzHF-e CCC 125mg/potst B-9
25mg/potx 27t 2 FR Y Z1oy  Uniconazol 0.05mg/potd gl s 2T 8
O AT AREE € JoAAEL B-9 25mg/potA It iR T Aol §l
Ao, AR EH=E =79 PP 333 0.25mg/pot, B-9 25mg/potH &7} 7}
Z AstA vetwten A9 CCC 125mg/pot AF oA vlma Ho}

Table 3-30. The effect of pinching and plant growth regulator on the growth
of Lychnis wilfordii.

S , Chemical
Plant No. of Stem  Leaf Internode CGR RGR Lodging injury
Treatment height diameter length length (mg/plant (mg/g/ degree )
) branch degree
{cm) (mm) (cm)  (cm) /day) day) (0-3)*
(0-3)Y
Control 258a" 12ab 22ab 44a 2.3ab 8.3a 21.0a 3 0
One time s 16a  19b 43ab  25a 83  20a 3 0
pinching
Two times o)1 b 16a 19 42ab 23ab 782  210a 2 0
pinching
Ancymidol g7 05 21ab  42ab 19 48 160bc 2 1
(0.25mg/pot) ’ ) ’ ’ ’ ca ’
PP333
(0.25mg/pot) 207b  04dc 2.0ab 3.6b 1.3c 4.2a 15.0c 2 3
CCC
(12.5mg/pot) 277a 15a 22ab  4.2ab 2.4a 9.2a 23.0a 3 1
B9 236ab 07bc  23a 40ab 23ab  57a  180b 3 0
(25mg/pot)
MH _ _ _ _ _ _ _ _
(50mg/pot)

* Mean seperation within column by Duncans multiple range test at P < 0.05
* 0:fine 1:Little 2:normal 3: serous ’ 0: fine 1: Little 2 : sreious 3 : dead

A R AFxEA Mol o A6 FALY AL ¥F3-309 2o =
2k Ancymidol O.25mg/bot, PP333 0.25mg/potx 8] Al thZzF e 18] 5~6cmA
= AR a9 Hztele Zolrt AUk
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HE

A4 & Ancymidol 0.25mg/pot, PP333 0.25mg/pot* &7t di27RY AU,
A7 A4 128 Mo d2Tro Fgton J4L PP333 0.25mg/potA 2 el
A zTFRg 2z a9 AHddde & Aole AT AFFLE Ancymidol
0.25mg/pot, PP333 0.25mg/potx8lA] thzFRY &gt AZEE 2 A%
& 2% Ancymidol 0.25mg/pot, PP333 0.25mg/pot 2ol iR TR HJo
o TR A AHdAM depgou dz, HA 13, CCC 125mg/pot, B-9
25mg/pot AFA AstA vebwch AFzEA] Ald o3 g B-9
%mg/pot HA@AMdE A veElR] &E%T  Ancymidol 0.25mg/pot, CCC
125mg/pot el A kzr vebyt oyt PP333 0.25mg/pot * 2}, MH 50mg/pot #
AolA AstA Ye ckEz dstd AAAS nAEE A% BREF AN
o},
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Table 3-31. The effect of pinching and plant growth regulator on the
ﬂowéring- of Lychnis cognata

. Floret . Fresh Dry Chlorophyll
Flowering No of Flowering ) )
Treatment (M/D) diameter height floret periods/plant weight weight  content
(mm) (mm) P DAt (g /plant) (g/plant)  (mg/g)
Control 7.14 386a” 31.5ab 5.la 10.3a 68bc  l.lab 36.0ab
One ime 15 590, 31.0ab 5.9a 9.1a 65cd 09  329pc
pinching
Two times 10 550 o98p 522 96a 63ed  10ab 455
pinching L .
Ancymidol 0 e e, 8a  9la 54f  10ab 33 1hc
(0.25mg/pot) ’ ‘ ' ’ ) )
PP333 6.le 08¢
(0.25mg/pot) 7.18 386a 32.3ab 5.3a 89a 33.2bc
ccc 60ef  09c
(125mg/pot) 7.17 400a 334a 6.7a 9.2a 30.2¢
B9 7.15 392a 320ab 6.1 9.3a 75 1.1 33.7
(25mg/pot) . ) . da ) 5a la Tac
MH
(50mg/pot) - - 64
Uniconazol
(0.05mg/pot) 7.18 36.7a 32.1ab 5.0a 8.0a 7.0b 1.0bc 38.2a

* Mean seperation within column by Duncans multiple range test at P < 0.05

AR Astel] mAE HA L YFzAA A = ¥ 3-319 2 )
t71= A4 13 YA dzFo vs) 594E EQou A & gole g
% F% g % g3, 3EFFE AR 2 Fol: Yoy Fg Asrpe
Uniconazol 0.05mg/pot &7} tjZFo &) 7Hstr17ke] 29 AYoy GogAe
AT AT L ABFL B9 Bmghot AN % FART 494 3
< Uniconazol 0.05mg/potxaolA @Weked o 2a Zs(ds 19959

oft
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Forsythia(Thetfordg, 1995)9] oA FELEHE FI/HAZIGE Ba9 2
BEFS YERT.

flo

Table 3-32. The effect of pinching and plant growth regulators on the

flowering of Lychnis wilfordii.

) Floret Fresh Dry
Flowering — . No. of . :
Treatment diameter  height weight weight
(M/D) floret
(mm) (rnm) (g/plant)  (g/plant)

Control 8.10 22.2b* '16.3b 9.8ab 4.6ab 0.8b
One time

pinching 8.10 25.6a 17.7a 10.0ab 4.6ab 0.8b
Two times

pinching 89 25.0a 16.9b 11.1a 4.4b 0.8b
Ancymidol

(0.25mg/pot) 8.10 24.8a 16.8b 3.4c 3.0d 0.5d

PP333
(0.25mg/pot) 8.18 25.3a 16.7b 8.3¢ 2.9d 0.5d
CcCC
(12.5mg/pot) 8.10 25.2a 17.8a 10.1ab 49a 0.9a
B9
(25mg/pot) 8.13 22.9b 18.1a 8.8bc 35¢ 0.6¢
MH B ) _ ) i i

(50mg/pot)

* Mean seperation within column by Duncans multiple range test at P < 0.05
A FAE At mAe Y 2 YFzAEA A" 3= 22-319 2o
M&71 & PP333 0.25mg/potx 2ol A thzFol Hls] SYAE =R 19 Azt
A & ol A FF e HA 28 A A gz Hl&) Bgx
Ancymidol 0.25mg/pot, PP333 0.25mg/pot &= ZFET Aot 44 2
£%& CCC 125mg/potd 87} thzTol vl @skeh, |
oldel Atz FAF % AuFTAEY BTEAIA FEA TS I

dEAY e XNF7HAY AF=HEA Ao 3 dgand o nug

r\l

gt

A=} Z
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(fr<+ ol 1993, Davis 1988, ©] 1979, °I§ 1990, = 1978, Keevers 1991, #
1976)3 = 28 FAEd A= Uniconazol 0.05mg/pot A& A 239 A& AAF
F7F L MH 50mg/pot MEelAe dfstasrt oy 15z Iz
g IAR 3 ASE BRES AR ANEAERAAME Ancymidol
0.25mg/pot, PP333 0.25mg/potA &l Al W=l H|8f 5~6cmA =Y H3taHrt
Uebkou} £RAEE Asted o] M@ @77 Wastt |

T BXE 2Z, A7, ARNE 275 FEHS dehlE 2956 glojA
Ad 237 FEEA YEUA e ol AEFo|Y AF=AHER FF,
=, AgA7], A Fd g2 339 §F € A=rt d2A YgEgdr] gi
o B4 v& 7HES A% FUF Ago] o TR0 I AlgE

%
He

H4E 3§

2 ATE Fud At Y T KEAOZA A b dE 5
g Aetel BAANE o) WRLTF Y= /1ee NLHDA DIFF 42
o Py R Aszdel AL 9 KESEN ASHE 4R FRY
Egu gl A2AST Astl viAE 9% H5W 4FEAEBLY FF 2 A

BAEEE THEA.

1. DIFE o] &3 B4EEF 4% 2 Me=d
4l Asd 23 9 AR A E7 Zolst 1o DIF 2 ADT o 7
S5 Gt 2y ARWEFLET FARSEE 23 A%e R AS2ad5)
@& o] ADTE o 43 /Metzdo| A5dRoz Aad
A EAERL BEAYAA BE ZL /e Aol7t glo] ADT % DIFY 4%
WA ehgkeh

b
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2. BATEF ATEAATE ZEND
FALY AvEALY Fya FEA YEE AS Hlo]AEY HYES F
FEZ 552 EFE A Hr|EgolE, HIolE, WERATV} 4429 H &2
23¢9 AEAAM B 245 J33ld FHA YERZ T 2o AaEY
2tA YEZE TAEL ZHIFEY 22 Aol A FAELS Al Hto]
SAES WulFeolE, HalolE, JER AV} 4429 HEE EFH AR A

5 2 At Fzete wUE ZTELER FAGSAc. U Z1EA YEE
HSEEEdo] 2352 E£3dd AE, WIEFASSAEFGH} 433 HER
239 AE9 HYgERGENIar} 4332 E4E AE, iYE ZFHEL 55
2 E8E FEAAN AFo] ¥R NHAEE wo AIEM YEZA AT
At.

3. BAETLI &ftdm 48T
52128 Uniconazol 0.05mg/potx 8]t A4 1, 23X oA Az H]3) 3~
6cme] A3t FaFHs Jebton, stele & S FA XA
A v EAEL  Ancymidol 0.25mg/pot, PP333 0.25mg/potx &lA] ZF o] =+
of Hl3] 5~6cmAES H3aArt Jvelgz EASF, HEE Ancymidol
0.25mg/pot, PP333 0.25mg/potxa7t tizFrtr Az, 7Ms7lE: PP333
0.25mg/potx} ol A tixF o) Hl3) 8AdAE =AU
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H 4 Eo AN XY tEiEy e

MH1&E M A

A £A9 S ERad A4 AT 2ANYE 202 HPEYR o2
As) AANM A 298 £& BW 24057 o)FRT 10-1008 |4
S AEo] Z/1EUHNAPAP, 1991). 53], d
1% 53 9th(Landsberg, 1974, A 5, 1992). ©|E &3lsl7] Hste] AA
dee @74 34 Yol e F Aze AYEAgs 33THY =AW
718 AAshn 9w (LB RS, 1905 =18, 1995) olo 4B &
2He te AEA FEsm Ut A2 IR ERERR T, 1985 ab
#=AR S, 1987; W), 1987, ¥HE 5, 1992, 411 5, 1993; 23} o], 1997b)= =& Al
z} - A2 A g 3K(Scriven, 1988; BEJIl, 1989; #EH, 1991; = = BEH, 1992, thEE,
1004 K 5. 1996), - AB7e] ANEA(RES W, 1900F BL T 7R
2 Qo] HBL o8 =ABAY ANE 27T ATk olgF =4A 42 A4
o Bad st ool 71E sge) AAR dWAT=Y HFUl 5 g9 3E o
Ao Woltt 20 @FHel AAE 2 4 = 97 JAHE LY Bayol
ol Yot

olo] Wura AT EHATE AWMPHLE 19069 FA 8%haZ FAEE FAlel 3
ou(BTFASATATS, 1998), o5 BATE At AWHY NEuFH
4T WHEY) AT EAA AN THS AT Faskao] F WA
ARE A ATF Auoltt, E@ URE HATE Brtel AZANM FEH =
E EE pAARE 0250 Hold N&ATY TRAZ AFE §F9 I
o Aujst oA WARE wHo o] o|B AMT Wast Atk AT A%
EgAe] Zetn, 29 AR P4 oFAERY X 2L o2 o] fo] 7}

=3 BATEHE 93 (Sod)3t 3t (Ahearn 5, 1992) Al&3tE AlEH7F a3

o
ot
I
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Atk FeBANE Y AYRF AN AFH2 A D o] o] HolE
7% BaAol gl

gt EAAAE B4 REENS AR A8 A4 BHEAE A48
o AMzAE Yohu: WD ANB5Hol BE JAALE T Ad A
Y= e 54YH BBEE 2T w9 B4 stz AP
BitmE ARs7] A3 £ B2 Oy SOp 2ol U WARES 7Y
@5 obgel B R BRTHEN olgo) WP A% VEY) 98 HEA
4g sack

H2& Nz ¥ 4y

1. A=A #AZAL

Aot A), FEFAMEA(ED), LU HFA), FHAHEH), LEANEH), A
FFEARAF) FTAAA  FAZE(Potentilla fragariodes), 8] 71} (Vitex
rotundifolia), A" % (Calystegia japonida), &2 % (Convallaria keiskei), 23t
(Elsholtzia  splendens), I 9tol(Hydrocotyle  sibthorpioides), &3} dto)
(Hydrocotyle  ramiflora), & Axeris  stolonifera), 7198 &(Sedum
kamtschaticum), &3 (Sedum oryzifolium)9] AR E%e] EA F9 A4
B8 TS ZASA

2. AR B4 wEEY] AEEG AFd nNE 9

2%&(Convallaria  keiskei), &9 (Dracocephalum argunense), &5
(Elsholtzia splendens), ¥ EE(Glechoma hederacea), ¥ %o|(Hydrocotyle
sibthorpioides), <32 °|(Hydrocotyle ramiflora), &4%v}H(Ixeris stolonifera),
v # (Saxifraga stolonifera), 7138 %(Sedum kamtschaticum), B 34 3HSedum
oryzifolium), ‘398 &(Thymus magnus)S HHEE EA 2z} 654 3utEo
2 430 2tz BAB, 36%, 56%, 5% A% o ASALTH NREAAL A
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of FAZ #&MHE AL
3 WEsld 24

7b Ao HA

1) sAAE

BvH(Aster  Koraiensis), &W&Z(Convallaria keiskei), £
(Dracocephalum argunense), 3 9to](Hydrocotyle sibthorpioides), -3 9}o]
(Hydrocotyle ramiflora), &%utHUxeris stolonifera), V¥ ZEE(Glechoma
hederacea), &A#(Lychnis cognata), Y913 (Saxifraga stolonifera), 718 %
(Sedum  kamtschaticum), 4988 (Thymus magnus), B34 3(Sedum
oryzifolium), %% (Hedera rhombea)® 39 ZF&o 3F, B3 9 AR A A
et EeEolE, ¥u|EHolE, RIEE LIl (VVVE EFY EFE
ARt =)o FAAZ ok 80 %KAE AF(200£304mol m? s)sked o 1

At FA0 F FAHEE o] &3AT 4 AEL dd 13 Ao

HlEs AYd fEFde 122 J45tq F 13 FFAFAh 7txH ol A&
HES FRAE0] Bl v 48 20/MAY Adste staxezdy 2e @

AstolA 19 BMEA DT 7t2A2E FaAch st d 429 Asage
F 4-13F 23
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Table 4-1 Growth of native cover plants before gas treatment.

Plants Plant height Plant width Propagation

(cm) (cm) method
Aster koraiensis 3.8 43 division
Convallaria keiskel 16.3 16.8 division
Dracocephalum argunense 43 35 cutting
Hydrocotyle sibthorpioides 2.3 8 division
Ixeris stolonifera 5 17 division
Glechoma hederacea 8.2 5.1 cutting
Lychnis cognata 34 2.8 seeding
Saxifraga stolonifera 5.7 12.8 division
Sedum kamtschaticum 6.5 6.6 cutting
Thymus magnus 51 12 division

2) o8&} 7FA(S0)% 2E(03) 7haA

ZtaA e AR F2¥H(185X140x185cm)oll A atFoen oW SO,9
AgsEE 0.1lppm, 039 HE5EE 0.136ppmE 27 9=, £835t9 3% 84
A 74 AsAn. shaAE WU 3L RERGEEY J 2x 28+
2C, 5% 50+£5%2 dAstA FAAMNHLH FEE AAFute o] &sta ey

o] Z$-7F ¢ 20030 umol m”? s o] HEZ oF 80% ol 42 AFAT

4 SO, BTRIER(368, KIMOTO, Japan)E °l&3) ZUEHsgc. 03 Ot
A 71(ON-1-2; Nippon ozone Co., Japan)E o|&3tger ¥x9 RUHIL 3
g2 O3 AFEA71(806; KIMOTO, Japan)E o| £3la9th.z 7l2= A
(filtration modules)2 &3 Astd 719} EFAIA mass flow controld ©]-&3)
A Z FgdEded, olme F45L 022 m s oYtk & st29 FEZHL
AszAA AL o] &5t HT
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7bx mgo) wx e JFE FAE] Yt staAE AFe] AAdS AR
of A WE SELI620; Li-Cor, USA)E AH&3te] 28 1IARE oF 2
Al Atele) Z+ AEF 69 oY EFAAT &Y 4L CO: -‘%-’F%(COz
absorption rate; COs), AEW COz% =(intercellular CO2 concentration; CINT),
3334 & (photosynthetic rate; Pr) 2 7] A & (stomatal resistance; RS)2 24 7}
248 4% 2590, SHL 712 BE2C, % 50+5%, COxs = 3501204
g L\ 3% 200t30«mol m? st o zAA FatAch

AzAed d@ AETel EBE WHE AN 9T oL wF AL
~Ae) e 72 42 AL FA 0509 YAARL w0 10mLe FHFI SoI3)
£ 100mL wlolAZ $7 LA 247 WFAY F A7 AEE7(TOA,
CM-15A)2 24agled 2 49 33 o4 w2 YA

U stzsle AA% 23

AaF S Aoy APARE AA AR A Hae} v
5t A F4E HRIEES way Fstast e B vd71ed B
(2ol 59 At &S wus Bk QA EIFHE (NPK=
1721178 34e FAz 794 A{RAE AAIAS 952 FFE
Chlorophyll meter SPAD-502 (MINOLTA Co., LTD. JAPAN)Z &A%t &
Z3 o}garta BEE FAR FHSZX(FLE)NN 2HE dolgE A8}

At
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4 AFA FEHKLE: FTEAE
FA B Z2nF(Ixeris stolonifera), B4 3 Sedum oryzifolium), 482
¥(Thymus magnus)S. 2 T ELWAAA(245X405x4cm)e] vl EXE 23 AE

at
g 279 2w, 3AS%E 2FaD, HUge 4% 35F ¥28 =

o] &t A THHE 4-2).

i

Table 4-2. Seedling quality of Ixeris stolonifera, Sedum oryzifolium and

Thymus quinquecostatus.

Plant height Plant width Number of Stern width
Plants
(cm) (cm) branch (mm)
Ixeris stolonifera 2.1 45 1 -
Sedum oryzifolium 14 44 4 0.8
Thymus magnus 2.6 35 1 14

* examinated in 20. April

AN TESEAR 654 AAs AAF hyponex 100084 E& 10¢ 7HA
oz guA & Fth AAA FES o BHTHE zAsn H50d F %
=9 43R E ZASYT

AEUEE E 4-39 2Y DCE FrtlM Bol AbgstE THEE@mmA =
AA)S Aol ABENE 329 W g2 EFHYT Pm, PV, PPE BE FHA
E2 Zo] o|gHE WERA HuFgelE, HeolEE EFste AR
Chst ARYALES gt o]52 J2TE HYF. IAE o142 FEA
EguA olshsiye] BFATAN nEEM Agol Fghd EFulA (o]A 4,
1999)8 #=dtof & A& g gt PD, PC, PF, PDZ, PCZ, PFZ2 R 530
Hojy JERAE 7|EAEE st PD, PC, PF& HER2 Iy 3 {7184

HaodA A#Rasy Fes Z7 328 ¢dEFE L PDZ, PCZ, PFZL °)Y
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@ TP DNNBELL FANNY] Asd AedtelEE 10% BASHE
o

Table 4-3 Composition of substrates for seedling.

Abbreviation Treatmentes
DC Decomposition of granite 60% + Commercial horticulture compost 40%
Pm Peat moss
PV Peat moss 60% + Vermiculite 40%
PP Peat moss 60% + Perlite 40%
Chs Commercial horiculture substrate
PD Peat moss 60% + Depomposed rice hull 40%
PC Peat moss 60% + Carbonized rice hull 40%
PF Peat moss 60% + Formentation bark 40%
PDZ Peat moss 60% + Depomposed rice hull 30% + Zeolite 10%
PCZ Peat moss 60% + Carbonized rice hull 30% + Zeolite 10%
PFZ Peat moss 60% + Formentation bark 30% + Zeolite 10%

HM3&d Ha I 1
1L AR BBz

A (A, SEHLFANEY), LHH(FR), FHHEH), 28HEH), A

Z52(4%) 5AE Ao AN BHL =AW A% 1E, FAF, B
%
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Table 4-4. The environmental condition in native area of plants.

Altitude  The angle of

Survey

Plants e Light condition
(m) inclination area
opx| 2 - .
Potentilla fragariodes - 300 15 sunshine KB
&u) 7| sunshine,
Vitex rotundifolia 10 5 hemi-shade Yy
22
x e PH—I . 550 0 sunshine SA
Ixeris stolonifera
S HFQ.z2 ’ ;
=WEx _ sunshine,
Convallaria keiskei 700 35 hemi-shade OD
A sunshine,
Sedum kamtschaticum 500 10 hemi-shade OB
A - .
Calystegia japonida 10 0~10 sunshine YY
g 3| & 3} )
Sedum oryzifolium 30 5 sunshine Yy
u g}o] sunshine,
Hydrocotyle sibthorpioides 20 10 hemi-shade JJ
23 o] sunshine,
Hydrocotyle ramiflora 30 10 hemi-~shade )
25 .
Calystegia japonida 70 10 sunshine OB
" SA : Soul-Ak Mountain, InJe Kangwon province
YY @ Yang-Yang Beach, Yangyang Kangwon province
OD : Ou-Dae Mountain, Pyungchang Kangwon province
KB : Kum-Byung Mountain, Chunchon Kangwon province
OB : Ou-Bong Mountain, Chunchon Kangwon province
JJ ¢ Jyun-Ju arboretum, Jyun Ju
ILEE 10~700mE W& Eo] 700mE M4 BL FolA Asm 2 9o
£ gFE 100m vere) Eolold A4stn AT BAZE 0~35 2 e
g A9da 15 olste] WA Hyskn YAk BEA A4S R
YA WA AAste] FAE, FLukA, ANE, FASH, BRs A$

l

= gAelA Agstn
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=3 A2 EFE EAEH B A3 ® 459 2

Table 4-5. Chemical properties in native soils of plants.

EC OM P05 Ex(me/100g)

Plant H
ans P (mS/cm) (%) (ppm) K Ca Mg

P 2

Botentilla fragariodes 51 0020 58 355 033 034 041

o 7|u5
Vitex rotundifolia 6.7 0.064 13 24 018 083 029

5.1 0.035 15 22 063 045 027

d

4.8 0.023 7.8 35 036 039 033

Sedum kamtschaticum 55 0.033 3.4 25 110 178 1.07

Avl 2

Calystegia japonida 6.8 0.014 0.04 8 014 03 019

3 2 & 3}
Sedum oryzifolium 6.0 0.022 0.12 12 015 126 133

5] g o]
Hydvocotyle sibthorpioides 55 0085 - 34 41 042 032 044

23 o]

Hydrocotyle ramiflora 54 0042 49 56 052 023 088

e
Calvsregia japonida 59 0084 25 319 093 216 190

s2ye ELY gRES pH 55 ¢)st7t He A9 A B9 B2
(2942, 1992) 4247 pH 48~689 WHAEZ dhFEo] Aol a7t
of ZHAstE BAE3}, oHl7IvF, AWME 52 pH 60, 6.7, 689 F
e deEbTh AVIAEE(EC)E 0014~0084 mS/cmE F3 @& & 24
th olE wj$ Huld EYzAdME ASo] stsdtddr FHdEY. $y
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& EEANAN {F712(0OM FFo] 5% P 297t £x gon HAAHTE9

i

A #7120l 2% doln AL AR FEAAA FEASYoln U2
o A7kl f7180] FHY F71BEF] ATHL L, 1992). AR §7)

¢ BN 23 004~78%2 HEW 4712¥Bl 2 Folg My /1%
FFol AL FL At BAgAA st ANE, BAAss, eusuRs
27 004, 012, 13%02 HYD F20A A4X EFNNE §712 FZo)
15% dol =4 ghob Aty EFIAE A%l A5d Ro Uehyo wa
FAE, LBeRY A$ 58 18%2 /1% FFol A e AwA §718
& ol I3 Folok & Aotk EP A4tel T 8~56ppmoE A7
AQAEA ANEAN gpmOT bg Rtn FALH, FeuA, wusuE
To2 ¥ F£X& Yelth KE 0.14~1.10me/100g, Ca:= 0.23~2.16me/100g,
MgE 019~19me/l00ge Ut olE9) ASolE AvEol Fo] 73 A

°lE 3T HESAEL W ¥ 4-63 TR EZuMA, AWE, G453} 1
g 2% 5cm AEY ol ¥A 72H A8
of @aHo] Agte] YAE, SWLE, 7idx, &9, 9y, A0 H, FAE,
EFFre 2% 20~50cm AEolth. OIFE thdAolm o]F &H|7| YR} wg
FE 994 BFoH T AN 2FFE hd E2HE By Folof =
Folth. Ast7l= 4¥UolA 8ol FA glon BEY 49-~59 MslEe e
ABEE, wAoln X2 5YA 2AE 690 ZA W= ey
AW, BhEstoln JEHA 689~89 AFEFL Su7UR Nz, ot
o3 te], &9, vkl A, Em A, AL, Aoy FNEL B o
2AH 49~89714 Atk 7HEd 9€~10€9 JHstetE £ WA g, TSt
EHE SAFE, L9, 719z, FASslol7t mTMRH, Sul7IUE, goja 71
HWEE, EAH, AN 2F55S RAAE, 2uhe R vuto] Zuluto] u}

AATS BARM, AMELS EEURM, FALLS AT 2 ANA ARl

m{o

i

bl
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Table 4-6. Growth characteristics of native plants.

Plant . Hort.
: Flower period Flower .
Plants height Growth type (month) Color (;laS.Sfl‘ C
(cm) ation
FAE 32 Cluster April~August Yellow P
Potentilla fragariodes . _
B 7|5 53  Side growth July~August Purple LFS
Vitex rotundifolia
&l 5 Rhizome May ~ Jun Yellow P
Ixeris stolonifera
2% 20 Rhizome and April~May  White P
Convallaria keiskei cluster
7z 30 Cluster Jun~ July Yellow P
Sedum kamtschaticum
A v 2 3 Rhizome May ~ Jun Pink P
Calystegia japonida
o] 4 3} 5 Climbing May ~ July Yellow P
Sedum oryzifolium _
3 2o 10 Climbing July ~August White P
Hydrocotyle sibthorpioides
£ 1) 2}o] 10 Climbing Jun~August White P
Hydrocotyle ramiflora
4937 30 Climbing Jun~August Purple P
Sedum kamtschaticum after erect
IHEE 5 Climbing April~May  Pumple P
Glechoma hederacea
vl 9] 3 18 Cluster- May ~ Jun White P
Saxifraga stolonifera
Hpe 3 50 Cluster Jun~October Purple P
Aster koraiensis
=2 40 Cluster Jun~ July Orange P
Lychnis cognata
CREEK 10 Cluster July Purple LFS
Thymus magnus
EIaT 50 Cluster September  Purple A
Calystegia japonida ~October

* A : Annunal, P : Perenial, LFS : Deciduous shrub

- 135 -



e GAF hesol Aol Bx 4717t 54 of

A

17F o

i

¥7}

b

T

s
&

gt E g

o
ﬁo

BK

- 136 -



2. AFAES} ABsiEme] JEE} Agol N e Fg

Fa3d gAMLY dS4H AADAS dotrr] A3 FaH, 35%, 55%,
75% AFAA AAMA AAF AEE ] F 2 e MY F IYEE FIHE B
| X 4-73% 234

Table 4-7. Increase ratio of ground cover area index in 13 native flowers under

0, 35, 55, 75% shading two or three months after planting.

Increase ratio of ground cover area index

Species of plant

shgodl%‘)ng 35% shading 55% shading 75% shading

Dracoa:phalum argunense 20 34 36 24
C%:ga%:zria keiskei 3 3 2 2
Gi‘legz%lm%ay hederacea 18 19 18 18
SZx?]drf;a stolonifera 3 11 10 10
Sedam Kamschaticum 10 10 8 8
A?tz]lu}cf:aiensis 3 ' 4 3 4
Steg-dﬂ]r;l}g 3<_:)}ri,yzifolium 29 12 9 19
H%(ﬁigg;le ramiflora 13 35 49 51
Hjjc‘ﬁ-‘ngWle sibthorpioides 68 180 156 212
T)ﬁyj—'}:‘zils%tinagnus S 13 28 17
Ix%éfsu}:;]ozlonifera 12 6 6 5
E%;}lezyia splendens 17 13 14 13

s 3 11 8 14

Lychnis cognata

YExamination after three month, “Examination after two month
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eeEel AYAE BE AT I A4 4L F BN 3wz
A gl BN ABEst ALASEE NBES Ao E P4 RATHE
4-7). A% EF FAFIN 23, 2T BT FAAZ & AR Jedt(E
4-8). oAz Mol 2EEe] A3 FAo| AANE YEEe 3w F= T

2AE F2 4 Qo] AT Row 47U

Table 4-8. Changes of growth in Convallaria keiskei under 0, 35, 55, 75%

shading in three months after plahting.

Plant height(cm) Plant width(cm)
Shading degree Planting time Three mon‘ths Planting time Three mqn.ths
after planting after planting
0% 9.2 16(1.7)* 35 14(3.9)
35% 9.2 12(1.3) 52 13(2.5)
55% 9.4 15(1.6) 36 16(4.6)
75% 95 18(1.8) 6.8 16(2.3)

“(Three months after planting /planting time)

Eeigel ARA= me ARE Frke A4 NAF 35, 5% AR
22t 34, 36ui% B FERGOOI(E 4-7), 2%, 2% w|ms) 2 A3} 5%
A EA FEROH(E 4-9) ol AU A%oz e £Ftm AR A
gA7t doz 287 FAZ YAYUG. B B 2 JFe F= )
S48 W 35963 %D FABNN 22t 135, 742 BA Vet §ole) ALl
TR 3% g0l KAt AZHAG. FHHoz guaE AU 47
o WAEE%eIS Aol AR AREY 20-3499 FRAAL Fu 43
st Aol wiRAstn 4Z-n.
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Table 4-9. Changes of growth in Dracocephalum argunense under 0, 35, 55,

75% shading in three months after planting.

Flower

Plant height (cm) Plant width (cm)
number

Shéding degree ] .
Planting Three months Planting Three months Three months

time after planting time after planting  after planting
0% 85 31(3.6)" 16 59(3.7) 7
35% 125 35(2.8) 22 94(4.3) 14
55% 130 42(3.2) 24 104(4.4) 2
75% 145 38(2.6) 23 104(4.5) 6

*(Three months after planting/planting time)

%9 FBAE BE YRE 27 AA 3NLF FABA 17 7}
F EFOU(E 4-7) AKE FARNN FUAHE 4-10). AFHo2 ETIFi:
FAol AAAE NBEe) 1789 FAXAL T HAsE ol v
A7k k.

HH
o2k

Table 4-10 Changes of growth in Elsholtzia splendens under 0, 35, 55, 75%

shading in three months after planting.

Plant height(cm) Plant width(cm)

Shading degree . . Three months . . Three months
Planting time . Planting time .
after planting after planting

0% 17 59(3.4)° 37 83(2.3)
35% 23 73(3.2) 39 118(3.1)
55% 29 76(2.6) 44 116(2.7)
75% 31 80(2.6) 41 ' 107(2.6)

*(Three months after planting /planting time)
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o AFAE W AEE Frke A4 3ALE TR, 35%3A)
247} 18, 192 A UeRon(E 4-7), 2Z% A oy 7 73 72612
A FASAHE 4-1D. Y BE AFHYoA 2w} 18~19812 =4
Jetun 485 %kié}aiﬁ}. ARHog APEEL TE FEAsAM A7}
7bestd 53], FA e wtaE(35%0)ste] 2@ AAAE mEE o 18~]19u)

L WAL T3 AAstE o) nwAsvn 47U

Table 4-11. Changes of growth in Glechoma hederacea under 0, 35, 55, 75%

shading in three months after planting.

Plant height(cm) Plant width(cm)
Shading degree . . Three months L Three months
Planting time . Planting time .
after planting after planting
0% 6.0 12(2.0)* 32 235(7.3)
35% 7.3 11(1.4) 27 247(7.2)
55% 6.3 9(1.5) 34 174(5.1)

75% 6.3 9(1.5) 30 143(4.7)

“(after three monthes/planting time)

eEtele] AFAE ©dE FEE Frle A MY T 75%ABA] 2122
7HE =4 UdEtwew RE AFTFNA 156W oldoz WBEs ERI(E 4-7)
E2FE AFE 22FE B2 £XE Ugdlen H8E F33AHE 4-12).
Ay 53717l HAEAN AFA YT A B0 =R} Z)5) 2
T HgRoE 227 FYd do] YoiNE Aol Yoju B Fo)
Fo2 v 4ol UEhdth o] AAL A A 55 T5%AFTAAN
493, 458cme.2 A Uehg 35% ABTFIME 305cm7b YERg o A
TAME UEYA @ttt A#AA o2 dgdole ¥R 9 w1E(35%0]51e 3}

4

o

!
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Table 4-12 Changes of growth in Hydrocotyle sibthorpioides under 0, 35, 55,

75% shading in three months after planting.

Diameter of
Plant height (cm) Plant width (cm) withering area
(cm)

Shading. degree
Planting Three months  Planting Three months  Three months

time after planting time  after planting after planting
0% 1.0 13(13).Z 9.5 80(8.4) 0
35% 1.8 15(2.8) 9.7 114(11.8) 31
55% 2.8 13(4.7) 10.3 137(13.4) 49
75% 2.8 12(4.3) 9.0 131(14.5) 46

*(Three months after planting /planting time)

aggolo AFAL WE FRE 271 AR MY T 75% AFBA| 51H| 2
7t Wol FASIAeH(E 4-7) 2FE 5% AFTFAA 6482 A e
gz ol kA2 AKF7(79)d HAEHAM A3 AEAH FLol
d2geoz vle @l vuayt o ARE FHT AH 55 5% AFTOIA
ztz} 18, 23cmZ YElS . F3p3 3 35% AF Tl JdERA &gkoh a2y
BEE ATl dAKTLE FEA HEFRTHE 4-13).

AFfH oz Zygols YA ¥1E(3H%olstY e AANAE FEEY
12-358 9] FRAE T AAsteE Aol utdAsida Az H AT

_l
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Table 4-13. Changes of growth in Hydrocotyle ramiflora under 0, 35, 55, 75%

shading in three months after planting.

Diameter of
Plant height (cm) Plant width (cm) withering area
Shading degree (cm)
Planting Three months Planting Three months  Three months
time after planting time  after planting after planting
0% 15 8(5.5) 11.3 46(4.1) 0
35% 2.0 11(5.4) 124 70(5.6) . 0
55% 35 1130) 135 85(6.3) 18
75% 2.8 11(4.0) 13.3 85(6.4) 23

“after three monthes/planting time)

FgutAe A4 A= Be ARE Z/bE W W 44 24Y F 7
AEERY XTEPoz g
2 2Zg vasE Zd FAFdN AHA 2Zo 3wz FrEAoH(E
4-14). s<doz #EF A RE AFAYTAA BEo] ¢z Aoz e
o 2dHor FHuAE EE FFAsAM AR sbesy 53], FA 9
AANE FEEe] 128 FUEE T AAsteE Ao| nigdAsida M=t

Table 4-14. Changes of growth in Ixeris stolonifera under 0, 35, 55,

o
2
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S
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0::

75% shading in two monthes after planting.

Plant height(cm) Plant width(cm)
SN G paning time 10 TS ppning g 1WO months
0% 50 5.3(1.1)" 35 102(2.9)
35% 73 3.4(05) 44 99(2.2)
55% 67 450.7) 33 102(3.1)
75% 47 47(1.0) 48 92(1.9)

*(after two monthes/planting time)
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ol e) B¢ A= BE NEE FohE AA 3HLF 35, 55, 5% AP
M Z+z} 10~11ME 25 =A Jelgon (X 4-7) 2%, 2EX 75% 3o A
EUTHE 4-15). Rz weHE S0l AHAE YRE 118 TP
& P2 4% Rol vt AZEU.

Table 4-15. Changes of growth in Saxifraga stolonifera under 0, 35, 55, 75%
shading.

Plant height(cm) Plant width(cm)

Shading degree Three months ) . Three months

Planting ti . i
anting time after planting Planting time after planting

0% 8.0 16(2.0)* 22 32(15)
35% 7.0 18(2.6) 23 83(3.8)
55% 75 22(2.9) 18 53(2.9)
75% 40 13(3.3) 95 68(7.2)

*(after three monthes/planting time)

1dz9 ZS AFATAd B A8E Frte AA MY F
g A z+zh 10, 103812 E=om(F 4-7) 23, 2, Bx42 udd

23}
BHE BB 3% ABlH FgTh 53, FAFINE BASS BD A7
of Fol 4%l AAW Ao UYERTHE 4-16). AHHog sdze FAY

el FAEEBHAD ANAE NRE 09 FVBAE Fu 43
be 2ol waAsiha Azssin,

ofs
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Table 4-16. Changes of growth in Sedum kamtschaticum under 0, 35, 55, 75%

shading in three months after planting.

Plant height (cm) Plant width (cm) Nomber of - Stem width
Shading Three Three Three Three
degree Planting  months Planting ~ months months months
time after time after after after
planting planting planting planting
0% 15 8(5.5)° 113 46(4.1) 18 0.70
35% 2.0 11(5.4) 12.4 70(5.6) 10 0.61
55% 35 11(3.0) 135 85(6.3) 8 0.51
75% 2.8 11(4.0) 13.3 85(6.4) 8 0.55

“(after three monthes/planting time)

gAgste) A¢ AP BE NBE Fh: A4 4L F 2AFAN
2002 7V EA GERROn(E 4-7) 243 2ZE BARIN EA dehgo
(F 4-17). ZABHo2 FaA%se P AANE HBEe) 9fPEe T3
b n Az

qy
tlo
i
2
)
__?‘4:
g_lt‘
rr
WY
o
o

Table 4fl7. Changes of growth in Sedum oryzifoliam under 0, 35, 55, 75%

shading in three months after planting.

Plant height(cm) Plant width(cm)

Shading degree

Planting time Three months Planting ti Three months

a g hm after planting anting time after planting
0% 2.8 11(3.9) 14 62(4.6)
35% 42 9(2.1) 14 50(3.5)
55% - 50 7(1.4) ' 21 55(2.7)
5% 40 8(1.9) 16 61(4.0)

“(after three monthes/planting time)
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dagge) 249 ARAEe] BE NEE F7he AR AL F 55%ABA 28
Wz 71 sA dERew(® 47 ASE TUTHE 4-18). Y AfsE
5596713 ol AL BEolE Aol AN £L B AU Teh AAA
7 gdAc & Aez AZVY ©A d9RI We YEEE d¥d: 5%
Agetel $R A2e) AR FRNAL Fu AT, 2 A A

H1 oW %ARISY S FAel AANT NREY 1TNAEY I
Ag 53 AAse Aol Agsin AZHA.

Table 4-18. Changes of growth in Thymus magnus under 0, 35,'55, 75%

shading in three monthes after planting.

Plant height (cm) Plant width (cm) f&‘r’n"‘é‘g

Shading degree Planting Three months  Planting Three months Three months

time  after planting time  after planting after planting
0% 6.0 8.8(1.5)° 16 37(2.3) 32
35% 6.0 13.0(2.2) 22 63(2.9) 18
55% 40 9.7(2.4) 24 82(3.4) 0
75% 6.0 125(2.1) 26 72(2.3) 0

*(after three monthes/planting time)

2239 AL ABAE WE JEE Zrt= AR 2709 F 35% 2FFA 11
Wl 2, 55% 2tFAl 1482 55% AFolA 7bE #A YElR o WHE 4-7) ASAE
2 BW 23 B9 35% AN 7HF FRATHE 4-19). ol 35%014e A3
dqMe FAFEC] AURNA =3 =88 AAZ HBFo] AxY AAE RY
ot Fel g VAL  FAEY B Asrx T 35% AFFolA
INE 71 Fol M3ttt ZAAHOoZ FAEL BRAEY AFstolA AA
AEIEE 1IAEY FUTAHA YAste Aol Adstn A4 HIU
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Table 4-19. Changes of growth in Lychnis cognata under 0, 35, 55, 75%

shading in two months after planting.

Plant height (cm) Plant width (cm) Flower
Shading degree Planting Two months  Planting Two months Two months
time  after planting time  after planting after planting
0% 2.6 11(4.4)* 31 9(2.8) 6
35% 2.8 26(9.3) 38 16(4.3) 9
55% 28 17(5.9) 40 12(2.9) 6
75% 2.7 17(6.6) 4.2 13(3.1) 5

“(after two monthes/planting time)

ATAE A AR BE ARE F7hs Ad 248 T BE AT
A 3 a2 F7kstd A TE 2 Aolrk YATHE 4-7). T 44 A3
E7 £84% 2Fol Frhh: ARE MY 2ZTL 2 Fost YUAHE
4-20). NS 35% AFNA 7bg BA GE gAEoE 35% @l A
AN AENBEY 3 A= AYE Fu AAse ol wEystn A4y
.

N
ofd
ol

Table 4-20. Changes of growth in Aster Koraiensis under 0, 35 55, 75%

shading in two months after planting.

Plant height (cm) Plant width (cm) Flower
Shading degree Planting Two months Planting Two months Two months
time  after planting time after planting after planting
0% 7.4 24(3.2)* 16 12(0.7) 9
35% 8.1 27(3.3) 17 21(1.3) 11
55% 78 - 31(4.0) 17 19(1.2) 9
75% - 88 39(4.4) 17 20(1.2) 10

“(after two monthes/planting time)
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7k e obghal 7EA(S0r) 9k 2 E(03)9) B, EF A 97 I BA

(1) 7kA1A I8

A=A A7 T 24 Yelg £ AE ol FAIMA(S00e FEE F 8417
A 793 13F Y] BAETE AEE F MAA g E A 2 AE 4-21) w)
AHE 4% oA rollingd84E B3R, $4L FFoA A4S Jebo
9 @iES ZHAAQ HElE HBolX ekt
(099 A$ AREEQ 0.136 ppm &2 FF A 747 HEAF 7HA
A FIHE HHE AIN(FE 4-21, 23 4-1) 3 Zo]E chlorosis @ necrosis &
42 Bfen &2 10-15% A=Y & Ftole 4 7FEAEd tip burn
d-gol vEg T &L 30-40% Ak uiHAe] A chlorosis5Y d4L
Ao rolling @4l wWl¢- AsHA WUetsth &uiglet FEukA A 7FA A Q)
gaiglel FeAd W3l rolling @4 YeEr=d 2+ 60-70%, 70-80%2 I & &
& BAY rolling @84S A& gr|edEZd =E2HAS W AAHE dEd
o 9% EolAQl F4oE2A t/] AFAEF 3 A e 7] Al
Uehtes Aoz geiAd Joi(HaE, 1998). IWEZe o o 5-10% 9

E2 & dig 94 FEE FTLAHAEA Ao

2 YEywd. 1 9 -z Awas Avld, gasse Ag 79 $o ofF#
AN g FelH Wkt Qo] 2Fo B WA el

=AY dh7] FAE SO; U 030] @502 EAste Ro] oy
A QEEAE] EFHY Atk dEA B AFAME 4 b2 dEHA 53
o] HFHoz AEJE B¢ BEMAEY TS A5 1Y€ 82z
A 0.1ppm SOz ¢ 0.136 ppm O3& FAld 787 A F 7IA A8 E 238 27
F 4-21% 29 4-29% 2ok M 9o A3 RS gz A4 g9
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Table 4-21. Visible injuries by 0.lppm SO, 0.136ppm O3 and 0.136ppm O3 +

0.1lppm SO 2 fumigation for 7days (8 hrs a day) in 14 plants.

Species of plants

Visible injuries

SO » O3 O3z + SO 2
£ g Extremely rolling in Water-soaked in 5%
Dracocephalum None 80% degree of degree low leaf of total
argunense young leaf leaf
2E |
Convallaria keiskei None None None
Awmm Chlorosis in 10%
Loxe None degree of leaf None
Glechoma hederacea .
margin
vl 9] rolling in  Extremely rolling in None
Saxifraga stolonifera some leaf total leaf
714z N N N
Sedum kamtschaticum one one one
ZEE]
Aster koraiensis None None None
&9 polish in
Hedera rhombea young leaf None None
g AH 5 3}
Sedum oryzifolium None None None
23 tfo] Tip bumn in 709  rown spot and leaf
Hydrocotyle None degree of total leaf o g
. .. . 50% degree of total
sibthorpioides margin |
eaf
Chlorosis and ..
) 0,
Irj;:;cotyle Jjavanica None necrosis in 15% Necrof)lfs tl(r)ltagl)olfafd earee
degree of total leaf
LIS Brown spot in 10%
Thymus magnus None None degree of total leaf
F&44 Rolling in young
Ixeris stolonifera None leaf None
- . . Water-soaked and
Z} & . .
FAE None Tip burn in leaf white spot in 8%

Lychnis cognata

margin degree of total leaf
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Fig. 4 -1. The visible symptoms of the treatment with 0.1 ppm O3 for
Tdays(right) and none treatment(left).

A 7 Glechoma hederacea, B . Saxifraga stolonifera,

= Jl -



A B

Fig 4 -2. The visible symptoms of the treatment with 0.1ppm SO2 + 0.136ppm
03 for 7days(right) and none treatment(left).

A I Dracocephalum argunense, B @ Hydrocottle sibthorpiodes

C © Hydrocottle ramiflora D @ Tymus quinquecostatus

= 168 =



(2) A= Wzt

TaztaAE F e 7HAA Hajubg B olyzel ol Hgshy] s A
ZAQ Mg Roled o]F dolry] s COE5E, AL, oewsny
E 5 GolEgtt. AA SO Ald F YA Wie 49 ux CO, 4
SAY Z2FdE 2% B 4-229 2%

SOA el A% CO; F-&L Fol Wt aA 371X dehz Jewc &
He, 292, v9F, Fob, BAEs, Age), dugd R FAEL SOA
g5 CO: FF&ol ZasHoen, 7dxE ghzxTo vls] & o7} QU 2
Ay JAYEE, AV, S9Fo], TEUAE CO, F580 45atgrt
ZF AR FFAEEL TtaAE AF BR o, E3go), Huo] ¥ Ex
£ WS A dEwoyd &9, 29-¢ 6, Ay ge A Jegud g
£IE TRE QB Aole wls ZA Jeikt SO A$E HE 3y
Abell o] 8-HoEN R FRAME 238 A& FAsE AFS Uehn B
IR 9A Fe sRdAE B g4 Fvlste AR dEY EA%E 5
Fo2 g3d4dol &S AASIAT

7] 422l HEd HYHAS W A2 HERY ¥z (& AA
] 2315} necrosisGAMEIER 5. 1992, #4 % 5. 1998) §& Yot way
SOA el od ALTEY =S sotslr] st wtrayge s 237
g, v F, ARF, E9go], vgo], WYF B F=x :
S UEh 2ol F3A4e] WMy &S ¥ F UG 2YY G FL o2
2ol 2 Aol7t Qe AFE YEhl 2 Fart dojux 2 Aoz AIHY

e

o
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Table 4-22. Changes of CO; absorption rate(COz), photosynthetic rate (Pr) and
comparison of relative ion leakage in wild plants. Excised leaf discs either

fumigated with 0.1ppm SO for 7 days (8hrs a day) or non-fumigated.

CO2 Pr Relative ion
Species of plants (ug cm™ min™h) (g#mol m2 s leakage (%)
Control SOz Control SO; Control SO

871 0.28

Dracocephalum argunense 0.13 245 1.23 7.43 6.19

eue

Con;allaria keiskei -0.56 0.26 3.02 1.88 134 177

HEE
Glechoma hederacea

59

Saxifraga stolonifera

0.93 1.13 4.86 534 139 132

0.83 0.26 3.32 2.22 25.1 359

B ticum 080 080 547 152 290 291
=] X

i 010 036 449 476 157 258

o hombed 088 050 824 68 103 105
a2 4 8

SoSR iolium 033 020 461 109 294 272
2550 .

By docotie ramiflora 55 166 104 126 414 678
5ol

Hydiocotyle sibthorpiodes 129 126 126 113 830 111
FEEL:

Thymus magnus 024 006 350 138 379 492
G 048 133 2

Ixeris stolonifera ‘ ' 6.26 9.85 6.91 6.40
F42

Lychnis cognata 1.37 0.66 11.2 12.8 8.04 9.50
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Os Ag & Ay ¥Hils AHRIA CO: §5&, TP E, 2R EAE
233 Axe g3 ¥ 4-233 2kt
Table 4-23. Changes of CQO: absorption rate (CO:), photosynthetic rate (Pr)

]

and comparison of relative ion -leakage in 14 plants. Excised leaf
discs either- fumigated with 0.136ppm Oz fumigation for
7days (8hrs a day) or non-fumigated.

COq Pr Ion leakage (uS

2 . -l 2 -1 -1
Species of plants (pgem“min) (gmol m*s™) cm’)

Control O3 Control O3 Control O3

oS et argunense 030 030 220 404 195 196
oS ik 020 017 35 151 692 818
RS o ced 041 023 619 348 297 666
Sre : 071 065 181 304 418 576

Saxifraga stolonifera

QB2 chaticum 030 015 423 35 501 576
LA 026 026 356 348 474 324
o be 134 121 670 837 288 310
GoHE ?,W#o,ium 012 014 143 228 202 222
2550l
ootobte ramiflora 092 077 127 600 228 314
Al 098 050 861 491 574 1074
Hydrocotyle sibthorpiodes : g - - - .
Tt magnus 012 032 447 352 459 908
& & wha 138 08 83 518 153 235
Ixeris stolonifera . - - . . .
5343

Lychnis cognata 041 0.56 6.82 6.73 63.6 65.2
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B g i AHEdY ¥sE dEnz COFrEd 34
S FATFANE 4-24).

Table 4-24 Changes of CO; absorption rate(CQO:), photosynthetic rate(Pr) and

comparison of relative ion leakage in 14 plants. Excised leaf discs

either fumigated with 0.1ppm SO; + 0.136 ppm O3 for 7days(8hrs

a day) or non-fumigated.

CO2 Pr Relative ion
(eg cm”? min™  (gmol m? s™) leakage (%)

Species of plants
control SO2+03 control SO2+Os control SOz+03

&2
Dracocephalum argunense 030 007 271 086 109 116

IX
IHEE

Glechoma hederacea 1.07 0.47 2.62 2.01 5.67 12.0

w91 .

kAR votongora 05 033 177 121 290 344
MRS

R e 033 010 415 121 325 319
SVEE

aneA 143 120 501 423 135 333
5o}

P rhomben 016 063 179 421 131 369
g 34 5} -

SO folium 007 0107 03 214 4% 135
S5 5}o]

Fadocotyle ramiflora 133 030 772 152 717 288
31 2ol . 096 013 680 185 397 204

Hydrocotyle sibthorpiodes : : : : ' ‘
Yuey

T magnus 010 010 242 083 166 517
AL 010 053 636 773 399 528

Ixeris stolonifera : : ' : ' .
53

Lychnis cognata 0.40 0.23 474 6.09 146 19.6
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CO: F&2 787 AstA vesd mgtolsl Exjgolrt o 70% A%
sty 7 gA4do] WojAe Aoz el Wi £, @ass 2
B CO: F5&0] 34T
FAdE A dolet I olrt A AFHUTG. T 9 Bz B3HA o]
5% A= gasen, &v, AWEE, vk H, MuF, AN spxx
glol o) FIF/Ao] AT WwHA fof, FAEE, EHutA L FAZTL
Fgdel 3l Flstdth BAlEsE S &EA YA S2ulAE SO, HAFdA
Bl F7IRE HAEEZ W71 B4 U WS B EA] B85F0
29 o] &7t54E& AlALEHAT.

ol EHEZFS ZAT AT LT RV} JHE Bo] &9 HJEL Fgolz gt
2 Ao 93] o] FEFol & 5u) FMEAT 2 9 WP, 9 vo] i
3k FoF R VA HAEBAAA ol FEFe] AA Frtstad. &0d,

, B F, ], $4E, XL o £34o] 4zt &4" Ao
tH VbR E 238 ol2RfEF0] Eoj=E= A3 L

Aol HEat e W ol sbg A@Et XA et FA AE
A A FA AtA d' Aoz et GaEste) A ol fEFo| =
Zbetzl= AT 7hAAHQ st A3, FFAC) FUletd e SR A &
AHol BgAeiel s b A WS MY Aeg ADEHAG

rD:
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U T4 ZtEsidel] A & A5HA
AA BATEFHE T 7t23tde] AAE ° AEE WS dotrr] Al FHAM
v @A ) AFo] Be siE ddd vlwd Fartavt fle Y=Y Xl 47

BATEAE AAS & ASE A BIITHRE 4-25).

Table 4-25. Comparision of plant height and plant width in native plants

planted control site and city road garden.

Plant height(cm) Plant width(cm)

Species of plants N
Control* Road garden® Control Road garden

298 %E  Convallaria keiskei 29.3 24.8(0.9)" 28.3 29.2(1.0)
£0]g Dracocephalum argunense 328 29.1(0.9) 55 39(0.7)
ZEH Elsholtzia splendens 318 35.9(1.1) 421 46.2(1.1)
WEE  Glechoma hederacea 6.8 8.3(1.3) - -
3] g}o] Hydrocotyle sibthorpiodes 6.1 7.4(1.2) 35.0 29.5(0.8)
Zx3nato]  Hydrocotyle ramiflora 4.7 45(1.0) 22.7 21.7(1.0)
Z4ul9 Ixeris stolonifera 39 4.4(1.1) - -
7Y&%  Sedum kamtschaticum 495 43.0(0.9 445 37.9(0.9)
G043 Sedum oryzifolium 8.4 7.4(0.9) 24.2 19.3(0.8)
AW F Thymus magnus 50 71014 165  19.8(1.2)
A7\ u3 Aster koraiensis 54.6 42.3(0.8) 29.6 31.7(1.1)

*Planted in experiment field Kangwon A.R.E.S. chunchon, Kangwon
YPlanted in city road Garden Jung-Ang Ro, chunchon, Kangwon
*(City road garden/Control)

AR 3MY F HATE DR 2Pl 7ol e A2FPeld 2F Fa
gov, AWZE, wetel, FLuA 5 2P0l 4-6em2 18l AN YL Fo
2 24 daTd vl F71E Aoz ygoy ok szsdd HAA 717t
=

3}F ¥ 2% i A} =S T Aoz dxzTol HE A5 Foun ¥
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Table 4-26. Comparision of chlorophyl content® in wild plants planted control

site and city road garden.

Species of plants Control City road garden
SWER Convaliaria keiskei 3081 + 5.88" 2866 * 7.20’(0.9)2
|9 Dracocephalum argunense 4030 £ 4.00 3787 £ 474 (0.9)
£%%  Elsholtzia splendens 208 * 267 33.03 = 392 (1.1)
AWEE Glechoma hederacea 2613 + 394 2367 = 294 (09)
3] g} o] Hydrocotyle sibthorpiodes 2530 = 3.76 2250 * 15.19(0.9)
&3 9o| Hydrocotyle ramiflora 2860 £ 420 29.90 £ 5.12 (1.0)
F%&ul7  Ixeris stolonifera 2847 £ 392 . 2578 + 3.03 (0.9)
AR E Sedum kamtschaticum 9255 *+ 340 5996 = 2.28 (1.1)
WoNelH  Aster koraiensis 50.21 + 503 4750 £ 452 (0.9)

*measured by chlorophyll meter SPAD-502 (MINOLTA Co., LTD. JAPAN)
*Means * SE of 10 samples

(City road garden/Control)

SEEA o3 AA AP 4249 FFHE FAE B AI(E 4-26) Ol
220 YzTol WY P2HYOH o)F Frels gz Tol Ha) 09 7a
st AL A A B At A 2 Ao ek wde) sz,
Fhe 22 dzTd M Q22 G L1 Srete] gjr] odtad

of 3 S MR HAT FAANY LEF ojgAsle ¥E 23

ox B

b3
o
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2 (2¥ 4-3, 4-4) oAl st~ FEE #HT  0.001-0.009ppm, Hx
0.013-0.015ppm, A 0.001-0.005ppm, L& 7} %< HT 0.006-0.032ppm,
1 0.010-0.059ppm, HA 0.004-0019ppmZ AR F=rTh wf¢ A vehy
tzsg AAA vEiE A3 422 % H95E Fastad dF 2o
2o g4 4 £ d}yth

0.014 A\ —— Maximum
0.012 / \3/‘ —s— Average ||
0.01 / \ —a— Minimum | |
% oue e N
S e // NANEN
0008 LT AA "\ [T
oo e\ \/'\/( /

4, 5 6 7 8 9 10 1 12 1. 2 3 4 5 6 7 8 9
% % (Year. Month)

Fig 4-3. Changes of SOz concentration in Chunchon City from
April 1998 to september 1999.

0.07
0.06

—e— Maximum
—=— Average A f

006 A AN —a— Minimum
e L NN N
P PN SR SN /A

0.01

4 5 6 7 8 9 10 11 12 1. 2 3 4 5 6 7 8 9
8 o (Year. Month)

Fig 4-4. Changes of Os concentration in Chunchon City from

April 1998 to september 1999.
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Aol Ho] Byrt A ¥u XTEAIZ K3 3
Auje] A Aul F Aol &A FEES AT AFH, L9 AT Aol Fas
H 3 F A2 9o ER A F R ge] oy E dHo] gl
olg JHAstZIfE Fou W FHEA ol&stn JYv AFE WES oj&suA
F Btz do(aY 4-5).
dZH plotE o83t A=A A ujo]
= biosolid H¥u]% FAE Fu|7t F

I 291(O’'Brien %, 1997) o|& $avtzt
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A ZEY B4 & d¥S FE YEEEE 1] 989 1.0, 1.18, 140
236, 40mme] AHE ol8std YEE AR A ¥ 4-277 Zoh EEol
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Table 4-27. Distribution of the particles of substrates for seedling.

Distribution of the particles (95)

somposts « W o< 140 < 2% < 280 < o<
mm mm

DC 144 99 21.8 30.7 93 1338 -
Pm 238 1038 108 43.1 3.1 85 -
PV 117 8.0 117 358 117 131 80
PP 7.8 58 9.7 286 156 22.1 104
Chs 11.2 76 234 456 33 40 49
PD 162 5.4 9.7 412 122 142 07
PC 3838 41 136 245 102 75 14
PF 47 16 63 31.0 184 29.4 86
PDZ 72 55 117 46.4 155 113 2.4
PCZ 193 8.4 7.2 41.0 116 108 16
PFZ 49 15 6.8 37.2 163 24.0 9.2

AEQ 3TN pHE 71449 FEE RS FEL vA=E
o|3}8t EAHES ot HIF} F 4-28% sk
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Table 4-28. Physical and chemical properties of substrates for seedling.

S H L. .
EC Bulk Particle olid iquid Gaseousp

Composts pH (mS/cm)  density  density p:lojos)e p?;os)e 1:;:;3
DC 6.79 0.708 0.74 145 50.94 1784 31.23
Pm 3.95 0.262 0.06 0.17 33.31 33.84 32.85
PV 487 0.233 0.08 0.24 33.51 30.02 36.47
PP 4.22 0.188 0.09 0.27 34.77 27.15 38.09
Chs 511 2.37 0.14 042 32.93 2492 42.15
PD 4.34 1.75 0.07 0.27 2518 21.78 53.04
PC 441 0.580 0.08 0.27 28.30 24.58 4712
PF 414 0.569 0.09 0.24 37.56 32.87 29.57

PDZ 433 1.22 0.20 0.50 39.01 30.43 30.56
PDZ 4.57 0.599 0.15 0.59 26.42 16.22 57.36
PFZ 4.56 0.538 0.18 0.43 42.49 33.81 23.70

HAEZFO mat FEY A pHE 2AA dwkx o2 pH 50~65 A%
b A&l dgte Aoz dEA vk AT pHEEE 395~6799) H 9 o]
o olE DCE AYT iR 29 A TolM pH 49 JERAZ YT AL
s 917] wiEel oha pH7E WA Uebdth  wald, Cad Mgo &4t A3

Hi, BeAfe] At 50 Aol e YSAHE A5 uin o
e, AEJ ECe #¥UE dE FFH mo H8zAL 9= s

A Se Fol vigsichel A4, 1999). iAo FFHEEE EC 20 mS/m(E 3}
AER) o8zt vtz zsittn st £ AN E AW 583 FRL
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TR gkorm= 27)9 Hjx] ECE 0.188~2379 HHE Holy tjio] 1
olstolx A&o] W Chs, PD, PDZoNA 2zt 237, 175, 1228 &4 Yehad
o A7t AEANIE GRS B3 FAAT FENA del LA R (%
20 mS/m X)) F&S FAUtete Aol BEHAHE FIAJE Aoz 474y
ATt

BES E8A F /HIFE HEY FAE JEUE FXJ BS54 E iy 4m
2 HFo] Loz AT AAFHoZ 007~0748 BHom 07490 DCE
At dRE 007~0209 HAE 2T o] mALEE A3 HeFe
Wz 7F 7he 9] HFol Lelstdetn AP A FE AHEIE 14,
A, 71 B 244 A9 30% AFE et

Table 4-29. Chemical properties of substrates for seedling.

Composts P20s Ca K Mg Na CEC OM C T-N C/N
(ppm) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (me/100g) (%) (%) (%) ratio
DC 35 478 379 14.1 90.3 37.2 911 53 0 -
Pm 24 38 17 61 203 1199 929 539 0 -
PV 28 0.9 3.1 06 55.7 1949 459 266 0.18 145
PP 0 16 25 2.0 304 53.8 292 169 009 182

Chs 414 571 204.3 59.5 361.8 2099 424 246 032 76

PD 719 149 381.0 235 355 1124 589 342 062 55
PC 11 2.8 1953 33 26.4 91.1 320 186 053 35
PF 136 24.1 71.3 11.7 394 1300 833 483 015 326

PDZ 491 141 56.5 17.1 244.6 1363 253 147 023 65
PCZ 252 38 21.1 35 160.0 1506 299 173 020 &5
PFZ 81 54 105 4.0 1255 183.1 351 204 023 90
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71949 Q4L £HE FE 9 (saturated paste extract procedure)E o] &
sted(Warncke, 1986) pH, ECE A1 ¢ F& 0L o] g35le] 243 A3 14-29
o 2. F=GA EFFAA Qate] 719, H9lppmoE ¥ A YEg: Call
&#E& DC, ChsellA 478, 5712 o] Yeitoy AAHow 1 gagke g
BA #%w. K& Chs, PDolA 2043, 3818 ®o] Jelyton Mge #Aex
ChsollA 5952 714 ®eol Yelon 1 tgol PDoz Jelydt Nal Chse
B 612 Af x& FXE Ueon xeeo|EE Hse PDZ PCZ PFZ
A Z+z}y 244, 160, 1252 ¥ el %ol X&5(CEC)Y A$ 47}
ESTE EHHo] AXIL wiA 9 gkF5 ol AA WA 2A FHL A ==y
ANBDe)FEQ T57F 20992 714 £3k3 Aoete|EE #s8 79 PDZ PCZ
PFZ7} 242} 135, 150, 183me/100g +22 AL o|ES Hrlslx] R Fo b
st CEC7F &A Utk #x9 C/N 7} oW ESudET 4o
Aol A FEE AaAHE 5 YA HoZ F2o) Aas) BEF Aa

7loha4dE HolA HE2 ON H7b %e o) wHsch  APAH /Ny

A F g 4EY 40179 ASAES 2AS A ¥ 4-3057% 2o
PDZ A2 FollM 2Zo] 75 W3 2552 714 ZAA vdelgon A7, 94 o
& E5 06, 23, 142 7 2A Yelgth. 2 9o PFZe ALoE Ago] =
of 2F& 4602 % A deiten 2Z WA A%, A%, L 217 70
226,06, 22, 142 PCZ B&2o2 A%o 24 dehydth =& oA g4 =
a3 ¥ YE F4AH =& DC, Chs, PDZ, PCZ, PFZ A3 TEAA 73 24
stem PCHZTE AYstae RE e Tojr R EFRATS} %3 3o

OE Fol vs) FEuAE A EH Agsigy. AHoz &89 o
FEM FEZE Peat moss 60%+Depomposed rice hull 30%+Zeolite 10%7} %
T3 Ao FIAE Y}
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Table 4-30. Growth by substrates for seedling in Ixeris stolonifera.

Root
Plant  Plant  Climbing , eaf o0t et
. . Stem width Leaf length . formation
Composts heigt width  stem length width
(cm)  (cm) (cm) (mm) em) oy deEree
(1~5)Y
DC 42 a* 68 a 18.1 ac 06 a 2.0 ab 12 a 5
Pm 27bc 370 714d 04 ¢ 13 cd 08 ¢ 3
PV 40 a 59 ab 15 ad 0.5 ac 2.1 ab 12 a 4
PP 25¢ 36b 7.8 cd 04 bc 1.1d 08 hbc 3
Chs 39a 6l1a  20ab 05 ac 17ac 12a &
PD 36ac 52ab 186ab 05 ac 17bc  1lbc 4
PC 45 a 64 a 11.3 bc 06 a 2.2 ab 14 a 1
PF 38 ab 51 ab 226 ab 0.5 ac 18 ab 1.1 ac 4
PDZ 44 a 75 a 255 a 0.6 ab 23 a 14 a 5
PCZ 44 a 6.2 a 15.1 ad 0.6 ab 2.1 ab 13 a 5
PFZ 46 a 70 a 226 ab 0.6 ab 2.2 ab 14 a 5

5 excellent, 4 good, 3:normal, 2: bad, 1: very bad
"Mean separation with columns by Duncan’s multiple range test at 5% level

27 F A FEY FA$e) YSHAEE 2AE A3 E 4-31% 2yt
G BFAME PDZ HYTFoAM 23, ¢F, A7 44 51, 124, 10.
82 % 7HE 2 $£XE vgWed 1 HE oo PD, ChsdllA £ 48L& B
Ak, AAL "AIEE AL S DCAA thd HE Aoz ety Emgol F2
SR M E 3 Ferol WA He 4B m3gle] B A o2 4o

Aok =3 Yo WEHA HXE Chs, PDZ, PFZ AT ENA 7H¢ T4
oy 4P SAER FEA Y Aol Hls) By AKo] Azt A
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oA

Fo WAl A ARG BA$3 JA FLuAdMeg go] PCHE TA A
el MERY s /g Unth 2nHoz Fasse) WPEH A=
Peat moss 60%+Depomposed rice hull 30%+Zeolite 10%7} -5 Ro2

At

o o
o

Table 4-31. Growth by substrates for seedling in Sedum oryzifolium.

. Root net
, . Climbing stem Number of ) .
Plant heigt Stem width formation
Composts length brench _
(cm) (cm) (Ea) (mm) - degree
om y (1~5)
DC 26 c* 6.7 e 4 ef 14 a 2
Pm 25 ¢ 64 e 4 ef 13 ab 2
PV 49 a 82 d 51 de 1.2 ¢ 2
PP 30 ¢ 63 e 36 ef 12 ¢ 1
Chs 49 a 116 a 91b 1.2 bc 3
PD 51 a 104 b 71 c 13 ab 2
PC 25 ¢ 69 e 29 f 1.2 be 1
PF 39 b 89 cd 48 e 1.2 bc 1
PDZ 51 a 124 a 108 a 13 ab 3
PCz 26 ¢ 66 e 47 e 12 ¢ 1
PFZ 39b 9.8 bc 6.5 cd 1.2 be 3

'5: excellent, 4: good, 3mnormal, 2 bad, 1: very bad
"Mean separation with ¢olumns by Duncan’s multiple range test at 5% level

£5 A A9 B 4-323% 2t 232 A9
¢ 2L 0 BXF, 4%, 9% ZF Chsol A 27 49, 112, 6, 1.2, 0602 7}
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Z A YElw e PDZ, PCZ, PFZAAME Ao 33kt =3 Bl o
EYAY HE+ Chs, PDZ, PFZ A FENA 89t PC HaFoxe A

%3 B2 EYY A= 2% Y Azsdr. ARHoz duege) WP
#

Table 4-32. Growth by substrates for seedling in Thymus mangus.

Root net
Plant Plant Climbing Nomer of Stem Leaf Leaf foiiat?(fn
Composts  heigt width stem length branch width length  width
degree
(cm) (cm) (cm) (Ea) (mm) {cm) {cm) (1~5)

DC 21 19¢ 7.1 ef 4 ad 1.1bd 05b 03c 3
Pm 27c 16¢ 6.6 f 3 bd 10ed 05b 03¢ 3
PV 25bc 16¢c 7.8 de 4 ad 1.0bd 05b 03¢ 3
PP 36ac 21lc 69 f 3 ad 11 bd 05ab 03 bc 2
Chs 39a 49 a 112 a 6 a 12 a 06a 04ab 5
PD 30a 21c 86 ce 4 ad 10bd 06a 04ab 2
PC 22c¢ 1l4c 7.0 ef 3d 09d 06ab 03c 1
PF 39ac 22c 95 bc 4 ad ll1ab 06ab 04 bc 2
PDZ 44ab 400D 10.2 ab 6 a llac 06ab 04 ab 5
PCZ 49a 21c 72 ce 4 ac 10ac 06 ab 04 ab 3

PFZ 48 a 40b 9.4 bd 6 ab 12 ab 06 a 05 a 4

¥5: excellent, 4: good, 3:normal, 2: bad, 1: very bad
*Mean separation with columns by Duncan’s multiple range test at 5% level
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Table 4-33. Ground cover rates by substrates for seedling of Ixeris
stolonifera, Sedum oryzifolium and Thymus quinquecostatus in

two monthes after planting.

Ground cover rates (%)

Composts
Ixeris stolonifera Sedum oryzifolium Thymus magnus
DC 199 9.7 10.8
Pm 145 50 9.5
PV 174 76 7.7
PP 6.8 4.3 5.5
Chs 323 12.2 16.9
PD 12.2 10.6 89
PC 74 49 2.3
PF 21.1 72 8.7
PDZ 356 13.1 89
PCZ 125 4.0 46
PFZ 28.1 7.7 11.1

o

o9 A% PDZAA SBEs} 714 BA Yegon Chs PFZaold.

JAEste F9% PDZ, Chseo2 BT/ =4 Jelgon Nuwaste A

4
==

o]

fr

e 927 ChselM 71 £& JBEE Holm PDZ PFZ% o|UTHE
4-33). ©|BA PDZAA AEE7 FL2 olfE JER2H F&4AS Artsld
BEFAA EC 20mS/cm ©]3tQ) 1.22mS/cme) #71¥E L #5331 Ao ajolE
o A7kZ CEC7F AAHe asz AuF AXF Auydio] wrlg e a3
THoE A5 ARE £ Aoz ARHUY.  PDZ ¢4 Al A
RO 255 &ML 242 Hen gow $F4 HEEL EC 20mS/cm
A= O Frlehe AR F2 458 Rojgd YuA

rlr
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Fig 4 -6. Compare of growth of
Ixeris stolonifera planted in
PDZ, PV and PC substrates.
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E ARATIA Ago] Fsoted Harksd sy AAWAS WAL w93
9 AY 75% AFENNE M&ol el T 4R FA9 LX) YA
g%} eHeTL #A vl AE Aol Agsvin wenUn.

3. W& 34
o 4

ZZhe:

& ot ZtAE AW AYT dR 2&7tEdE AR
& F4S 2 v o3t TtAAEE dF gFe FIAP L] Fose F
FxE Bo 23| HEZdAte ol&HANeH AHJY. Hrt2=AHA v}
AlA Tejet A2y BEE 4T A3 o], EFuolrt Fartze WzhE
A wEstd WAl 7Y okstAl vEtY EASZW FE7t: AFAERY o) §

rO oL
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ol 7bstn, o, FAS, FLUAL WAHEZ A2AD T COES
&) F7loke § FAt2E FSoel AMY =ARAL zAtEd 2
o2 AVHYL. stz YAA FAt2Y S5 WA derta Aag

4L FHA YehdA ggod Angos Ago Azsgon o
A7kzol 9@ Aol ok 4F ;e Hvl 5 e BHLA Bgyom
F& & Ao WANA, J1Ux, €999, A9 So] FupEoE 4gol
z3ke] stzshe Aol Hgato

ol:] o

oft

o2

4. 7Y FEKL AL

Z1ES AHBHE FEHAES TALAEA L5974, Y, 2EFY 52 A
gel ol&s & 23 FHuAZE 74 AP Yol FHYoH F2ulT, e
& BAS AFFEA FHYEZE NERX 60% + 25%A 30% + A9
ZtolE 10%7F A st
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H 5 3 BEEH HEHE EHAI | 2w

H1&8 M A

AT ZAHL AgSE F4H A gl B - dFsiPel aay By
R oorg AEo A FYol gk Yok 53, EA o] e H4FRY B
To2 AdES wNFRe] W 2TE ® £ wobl: Unh =W, RS}
o #gAEN AR VISEE ue dgsit A4 $AdedE B4 A
& FeE 2% AL I VSRS FEAINI] detel e BYAE

&
n

|

25t AuEn e Aot W Hao H5AEY FYxasz )=
Aujage FUdiMel A Aol Fa| otstslo] WAl kel A 7w
2 e AAolth ol @ @AM SEutele) s1Ee AR Wi
g JfEe u¢ Way Rew AlgAY. Lutet= A AHo]
Boz A Az 9o AR L] v TR Holn o] F of
&, B8 2 4F #4 H22 Ao 7H5F RS0 AYS U= Ao @y
A Qo A swe] Ho| A %L Aoy, FEEH ALy BALAS
2 dste] LU AeE HREWS 2T 2 APl Al g7
of Haidtt 287 wFe Qs HAAE g BE L §x 9 " Aol
A7E AFE FAZ BAEa Qo a8y Adds B4 AR ge 1w
B 2 A0 g A7 28 wulaA SYHT Jon, dPHoxE =
HAgo FRE 33 A Aot By, ABTIA Woko] os) SHAAAH
BE A8 Ay HEmw R 87, FAY Hd Q7% "agxw od o

A Y ATE oA 22 Yok 2pz, pAE AT g
e $£o59 Y JZEE FEN77] A BR o} A4S Fko

rp

¢
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BAES FAAA 2 FANES M, 28 2 {1 FdHoA RY 2 g
B AF @ T2} o] Fof Aok grp1 AlgETh

Sue(Lilium cernum Komarov)E W#HHELLE ¥ (Liliaceae) Y&
(Lilium spp.)ell &3t HEZA F2 ZUE o|59 42 A Agde ddx
24 #ol7} 70cmo] €38tx AAL Zo] 3cm, AE 2cm REZA A B YA
oltt, £yl TEHS 1wt A3tA ©@le Turk's caplike forme 338& 3
deta, st At F FY3HA rose pink -2 Ueldth Zage ol
€ 3 Fol J& A2E AUz Atk =3} Sy AU FT - 284
o2 Z7ol 3 3~4cm =W HA ghol IE RS FEE 4L e
H $8% A8t € Aoz Buge vk ugle 48 AAZA #n o}
Uzt &A 2 EA A4EE ASEHT JY e AdHE 8oz A4y
Bz 9 U UM E ARG 2, F7, A9 5 FAE AMEsa i

333} Dicentra spectabilis L. L) @339 334 (Dicentra BERNH)
HEEXN thdAe xBolt. o] Fd8Ee] AEL2 ofx|ope} Folujglgle) o
109 F0] Aetya, $uete e 25 o] Atk do] g thdxeln dL& AR
o2 #AztAT. AGA Ade) ooz AFAT EI v F IR
dhoj A ol zglE o sjato]EE EFolE 40~60 cmeol™ AAd o] &
ZAolth e AL el Ay 344 23 AW, gAYe grFoE B
o] W&t 7HgAEE o] BEY EE FAZ 2YY 47t g o] A&
371 5~6¥oly, A FHoR Y2 wgd X Ao Fojy RoFS 3
o SUdAe Fdstet Ean, gFoid o ERYo] HFPoln M Ee
Aol A Bleeding heartg} E™dcoh 2 £9 Zole 27~30mm, WH] 18~20mm
2H P5Eo] AR gMe dF7] BoA 2ty Zol 20~30cmzH
228 g€t dEFEH =05 HEHY GEHE)H olFoz &R o
HEL EYo AU wEs BAA gl LHEAME LY Moz o)

A3, Y EFANE Hedolt Moz Fo| Fy BYL 4oln vz

ajd

o2

)

A
L

o 2
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UL FRYUMLH 4F 2UL 2lod F1 Ao BRI E55 g 2
1 FE HE B2Ygoln 4 "ol F&L 6700 % o]
A RHE FRAAL GEL Vot dule 2 BE¥Q HES PIg. 2@
Xo] olFTHY FUE otvet Hw, 9B 5 ZAdA da BAgow

A e, st AuEthE Ao sHr|d ARt
A ¥ & A (Lychnis wilfordii Max)& A ZAMSEALPTE)E T REr % at= A

S ool Eolrt. FRAWY AH G HEA MHohah oAl
HAnAdy 2 Ao 525 $7171 22 £l A gt 253 A
MM AT FRAM BES) @R e J5AE =e Holg v}
A 2l £9ol £Ho2 HAA g § 2T FHolA yojdd 7-8Yd =
°of Aed £ AL FAGKLE)Y AE7] Bo T AT oA HAHAMY @
ok 2YE 5ol Helzh o 2em AE Hu Eo| o}F 1A zIyAY, Tn
(MRl Zh2F = Jhe) Wl 2& 2o glon 4L A Jojn e
At FAE A B EAE(Lychnis fulgens FISCH) S #4802 sttto]l} 2240
7% st AstE FRo), BTYRgow ALHE AL ustd 2 o s)us)
A7 Wi § Eohn & 4 dA.

T 2 dYoXe BYEeR A7) Qe 32 AYABY kg LR
P22 MRS T AWML A 2YL 2R sgon Wz
o HEAFZHED 2 $59 HHzAL FHsn
ol 9F& vlAE Aol 239 AEA EFBHL S Fysux AAHY)

_...4

o

bl
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H2d iz & 2y

. Eudg =3 F E RAPD &3 ®olx &4

Eute] wjdel] AMEEE JUe AYE HAT IFE oG NN HHsE
o ARt #AS 24 AExZo R Fdtd 24N T BE2E B #
A F 70% cdgee 28X @7 FAYG BEAE AR F FoPA
NaOCl 5%-& o 158 T 253U 4258 Agc Al a5l 53 AF
¢ ¥ 5mm X Smm Z712 Hdsta 2z AP ALEEHE wjAd A4 R
zZt v AF=2HEL 7l ¥ pHE 572 A en agars 0.8% #7hst
Aotz viA= 10md Al ol BEFSUe™ olE 121T, 1571 o4
Z702 1583 1 sty DAMAZ BEREAIA AHEsEAH

A9 wiAel Fuld €y BFS X8t 25T, 1643 B2AS A g
R 308 F B AR £3d HEAY 75, €720, o, Y

&, wo] 5 AT

7t A2y d H AEAES ¥ A AFF R AF2EER 89
) £ RAGHHWEY 24 2 %E"ﬂ we A= F4 R AEA 28
vl 2] = Murashige and Skoog (MS) ¥R & 71822 39 3% sucroseE
A8 g34A7 F auxin®el 24-D 01, 1, 2mg/ ¢, IAA 0., 1, 2mg/ ¢, NAA
0.1, 1, 2mg/ £, cytokinin®< TDZ 0.1, 1, 2mg/ ¢, BAP 0.1, 1, 2mg/{ & T &2
9= SRR A4z HEYFEHELS M4 A3

2) Wiz e Azjx P4 E A EA 23
) X] = MS(Murashige and Skoog), Bs(Gamborg), MGMS salts + Bs
vitamins) WA & 7|22 3o 3%9 sucroseE MM § &3] §IAIHA.
ZvzZyel wf Aol auxin®< 24-D 01, 1, 2mg/ ¢, IAA 0.1, 1, 2mg/ £, NAA 0.1,
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1, 2mg/ ¢, cytokinin¥ <! TDZ 0.1, 1, 2mg/ ¢, BAP 01, 1, 2mg/£ 9] ¥=2 @
SHHFAL Aol NENF2AERE 2F AYsgt

U BYE FA4 R AEA AR 93-S A= salt B, sucrose T, A

FZ2AEH, gelling agent &7}

1) @Eul A salt strength @ AAZHER] 73

71 MS HiA] ¢ MS salt strength® 1/2, 1/49) 552 Z+AA|Z) 1/2MS,
1/4MS ¥jA| ¢} 24-DS lmg/(’,% A7ve MS, 1/2MS, 1/4MS9] uix|oj] 2}z 3%
9 sucroseE 7t § &H3F &8N F pHE 572 -GS #ze W=
< o0med Az EAIe] RFsAm, wjAE 121C, 1571 ol4e zHdo=z
1587 BEEES ] AHEatH T 9 wixe ARsSE @E 52ANe x4st
o 25T, 16Xt F=xstel A wigste] 309 & A2 Y7 F714, 272
°ol, &=, e, ¥, bubletd 5& ZASAT o] YA ztzte] x|
= 10 vioh 30m¥ AM2E WX 2 Alchu) st

2) ALY A2 Reojy yyjuje
71& MSHiAle] 24-D Img/ LS HE7tE F 3%9 sucroseE F7F T $A3

A0 F pHE 572 ZH}Qom, agarE 08% M7ttt Zbzbe) wix)=
10mes Alg@o] EF3gon, wzle 121C, 157)¢ ol FHoz 1587

IR ESA AL AT. Ao wiAd HoE AEAY @ 7], ma, g
€ AFska, 25T, 16413 FxAstl N wigate 309 & A PYL, =7
¥, £7140], A5, o5, Fadol, bulblets & A

3) B2 R AEA 23l nx = polyamine® ) &3
o] 492 1A F AA wixM AAsA} 1A HRE F]E MS )= o
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i

7VA £%F9 polyamine?! spermidine} spermine% Ztzt 1 mg/L & A
3%9] sucroseg A7} ¥ ¢33 &N F pHE 572 XHHU LM, agar
08% #H7tstddh. Zztel wixe 10m¥ Al@de BFsHAon wixe 12
1T, 1571%k ol o= 1587 SBEESIE AH&stAnt. A4 wAE= 7]
2 MS A ¥ salt strengthE 1/2, 1/49 352 7422 1/2MS, 1/4AMS 8] X

o

fll

of ¥ 7tx] #£%9 polyamine! spermidine™ spermine® ZtZt 1 mg/ ¢ & A7
& T 3%9 sucroseE H7F §F @H3] LA T pHE 572 2E3Hon,
Z4zte] wiA e 50md 47 Eetx3d BFIFHAZ, wiAE 121TC, 1571 o4
o 2R 1587 ndEEstd ALEsAh 99 wixel vlg Fu|3 A&
¥ #As 3A A E ARR AT 1244 A4dsden, A4 wRde A
ZpEet23 109 509 dUzAS A 25T, 16412 Fx7Asto A b
Fate] 309 F A2 JAE, 75, EV1ZH0), dF, FaF, FeZdo], bub

& 52 zAsg

4) AP~ D AEA 8o vlX= sucrose TEY &7
718 MSHlA| ol 24-D 1mg/ ¢ & #H#7F3F ¥ sucrose %€ 0, 15, 30, 60 g/
0% Zkzt @rbste] A £8lA) ¥ pHE 572 2ASRAULH, agar® 0.8%
drbstgoh. 24z wWiAE 10mA Aol BEsged wiAE 121C, 1571¢
oldel oz 1587 upAFE Aggh 949 WA uE Fug A
2alg S N8B T @ AN A4 25T, 16413 FxAse A wl st

o 0d ¥ AH= F4E, BA%, 7140, 4%, BIF, BILol, bubF 5
& zAbshe
oh Ao Reld Aol we HEA AR MAE I

i}
BArs A, F 3t 3FELE Uy #EEYHOE AL wiAE=
MS(Murashige and Skoog)®l A& 7] Eu]A 2 sl 250m¢ flaskoll 50mé%] A}-&-3}
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91 A2AFZETAL TDZ 01, 2mg/L2 BEAYSGor zdHe
24-D 1mg/# + BAP lmg/ ¢ & AM-3hgic.

09 F A2 YHEH 2715, 27140 £ 2AET A7 WA= 10
U vboh 30mH ML WX 2 sk SARad

rr

g AEstd HEA S Eges)

B SRS B9 ALY AR JEAE ELolAS Y8 A2 A
A3 & AE, peat moss, vermiculite, perlite, vermiculite + perlite(1:1)¢] E% o
Z ol4stdlth olAF F 25T, % 80%, 24A17 Fxpew F A7l
A 270 PHERES AR T 55 O 60%2 B30 257 £33 3L AR

¥ AR AT 4EE ABAE A

pY!

ul, 23" 4 E4 ¢ RAPD 4

1) DNA & 3 AHA

DNA9| #2&& 93] CTABI(cetyltrimethyl ammonium bromide)d 2.2 &}

2]e] DNAE FZ39t. 71HolA AEsE 2ty 9L 05mg# & Adsly
g5 ¥ CTABE NS YW1, blue stick®2 23 23t LS E3ta
&3] 4L F 60CoAM 14z 5< incubation®th. Phenol : chloroform :

1soamylalcohol (25 : 24 : 1)& A& CTAB &3 2eFoz Fisiy e =
5000 rpmel X 1522k AAE2 @t DNAGZ AL Pastd g2 S8z 927
& isopropanolg& ¥ i EEo] &t} 10,000rpmoE 1587 A4 Estn
€ ¥ %9 Fo. Chloroform$ Wi & H 948 st A2as 2as)a
OAl 8 TRl &712 100% ethanolg A2jd & YA Bt} A2de
Asti, B pellets AZAZ. TE bufferZ pellet

o
i
r o]
i
ss)
Z
o>
il
2,
X
_(3[_5
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7] 48l RNaseE #H7}sld 37ColA 1A17E incubationdtt}. 0.8% agarose gel
23of| A DNA bandZ gstdd. DNA AZEFE  Hitach U-2001
Spectrophotometer& ©] &3} ).

2) DNA %

Primer= oligonucleotide primer(10-mer) 571 & A}£3g 3, PCR wtgz7AL
10ng template DNA, 2.5 M9 primer 4¢¢ (Operon), 1.25mM¢] dNTP 4x8, 10X
buffer 2548, MgClz 3, 25U Taq polymerase 0.5u¢(Promega)E ¥ §8l= wH$
ol B5uUE o] &3t AAFIT FEZL pre-denature 94°C 5%; denaturation 9
4C 1%, annealing 35C 1&, extension 72C 2¥(45cycle); post-elongation 72T
10222 AAFAden PCR AEY &AL 15% agarose geldl A7|F5d F
ethidium bromide (0.5¢g/me)E @A3F ¥ UVstelA #238¥th. Random primer
= OPA-01 (CAGGCCCTTC), OPA-02 (TGCCGAGCTG), OPA-08
(GTGACGTAGG), OPA-14 (TCTGTGCTGG), OPB-05 (TGCGCCCTTCO)E At
&3ttt

2. 333K Dicentra spectabilis L. L)t FZ2]

7b. dEte] Z4h A4 =AY Bex 4 R HEA 238

33 Dicentra spectabilis L. L) EZGA Aulg AAZ AEAE Y
Wol Alg3lR e Aas F2 FAT EdxFo] e o, do} R £ B

Aot A A3 wTA WEHE 2 2719 AWL dirol 2F52 28 4
T, 70% dEEE 0% AE THATS I3 FHFE 2~33 AFs
o Al¥E AREE Fo4A 05% Sodium hypochlorite hollA QL& 58 F7)
9 oo} BYE T8} A5F ¥ KEAE 358 AHY T HUE AN X
st

o
e o
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A 9] A& MS (Murashige and Skoog. 1962 )#A& 7]&E wix2 3o
3%9] sucroses #A3] LA F FdEHYE auxinF Y 24-D9} cytokining
1 TDZ, BAPE Z+Z 01, 1, 2, 4 mg/ ¢ & 392, a2 E 24-D9} TDZ 2
2l 24-D¢} BAPY 5% 2701 +01,01 +2,2+01,2+2mg/LE
gatsitt. 43 =4 248 7t ¥ pHE 5752 AR on, 979 agars
08% A7t o] WiAE Z2+e] AP@ 10 mY BFF F o]E 121 C 15
7Nk olde] 2hoR 2187 1S FFEHI HE WMAE SIAA TAEA 9
FHE AHE-EF AT

42 HA3 Sodium hypochlorited] FE9 A% A7+ Dolrr] 9siA 4
Zhelel AAAM e Qg Aon, o] X4 MHE 23 C, 1647 FRAF A
g F, 308 Fol callus A ED B3 HEA E7)59 &) Ho] 5L
ZAbst Ao

U F48 A2 dgudoez iy AAEu §7)

YEHo2RE FAHH #2228 MS (Murashige and Skoog)ul=]o] 2.4-De
=€ 001, 01, 2 mg/ L 2 M Agulxo] AAstAct 30U F AHME uj9
F4S A4 SAFTE, 43, 439, A5l et JFo RAEEn 7
Zhe) A e 7Y wioh 30mH N2 wiAE Adeld $3sg

3. A8l ERAL(Lychnis wilfordii Max) ZF=4

7h AvleAEe2RE Aels FA, multiple shoot 3 2 £3

A 8] FAE (Lychnis wilfordii Max) & E&dA Aulg A3 252 2o
Wol ALt en Are Y o} B2 o] Agsden FHFZ AH
3 F 70% JdELE 1859 KEFHESL, 05% Sodium hypochlorite o)A

Qe 3F, Aol RAE 5¥ AEF F, TS 3~53 AP ¥ AWES A4
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A AgsAd.
iz} o] A& MS (Murashige and Skoog. 1962)¥12) ¢} Bs(Gamborg)ul 2] &
Abgslgen  d5A2l2 auxinF 2.4-D, NAA, IAA¢} cytokinin®<1 TDZ,
BAPEZ 7}7} 001, 2 mg/ L 2 HAQDL 2FHaE 24-D} TDZE AT 9
001 mg/2 ¢ 15=9 2mg/ L & Z&A sl AL &3
Arst HEgAe EFoldge A8 AEAE A=F F AE, peat moss,
vermiculite, perlite, vermiculite + perlite(1:1)8] EZF OS2 o]ttt o]4s £
25T, & 80%, 24Xzt FxzHo 2 Foiz ARFA 27 &3AA S
F EEE A 60%2 EFo] 27T £ AAHE AN F 242 &3 A
AEAE zAEIG T

N
P

o
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H 3Z Ha & s

1. v8] A6 g 2 RAPD 93t Wojx £
7h AEs B4 2 HEA B8] IS vXe uXNEFR L YA EEAY

a3

Table 5-1. Effect of single treatments of plant growth regulators on callus

formation from bulb culture of Lilium cernum Kom. after 30 days.

Growth regulator Rate of callus formation(%s)
(mg/ ¢) MS Bs MSBs
24-D 0.1 77 50 90
1.0 100 0 100
2.0 100 100 50
IAA 0.1 82 0 76
1.0 80 91 95
2.0 75 25 88
NAA 0.1 71 100 100
1.0 100 25 50
2.0 100 60 33
TDZ 0.1 100 0 91
10 96 100 96
2.0 85 100 100
BAP 0.1 65 17 75
1.0 71 67 75
2.0 100 78 100

sud @ e A 24-D, 1AA, NAA, TDZ BAP/t #A7d
MS(Murashige and Skoog), Bs(Gamborg), MSBs(MS salts + Bs vitamins) 5} %)
of 30Uz Wity A3 1), 15¢ = AH F callusd ¥4 ¥ shoot7} £3}
571 A=Per 304 23 F callus BHES 2AEEEY 2 48923 MSH)
Aol 24-D 1, 2mg/ ¢, NAA 1, 2mg/ 4, TDZ 0.lmg/ ¢, BAP 2mg/ ¢, Bs¥)
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A M= 24-D 2mg/¢, NAA 01mg/¢, TDZ 1, 2mg/t, MSBs¥jAIdlA &
2.4-D 1mg/ ¢, NAA 0.1mg/ ¢, TDZ 2mg/ ¢, BAP 2mg/ ¢ 9] AZ=xd=3 A
Al Az FAEo) 100%E BYozA JHE FL2 AR(E 24 B FA
& MS ujA, MSBs WA, Bs#lAl €08 I L] ¥35EE B, EE o)
o AolM IAAS Asge o e AFIAS AYAe HEo Bs
A gol Azxagdtt. 28y, Bs vix|elA 24-D 1mg/ ¢, IAA 0.1mg/ ¢, TDZ
0.lmg/ ¢ A A Az Fo] BAHA FPH.

Table 5-2. Effect of combination treatments of plant growth regulators on

callus formation from bulb culture of Lilium cernum Kom. after

30 days.
Growth regulator Rate of callus formation (%)

(mg/ 2) MS Bs MSBs

24-D 01 + TDZ 0.1 100 100 100
0.1 1.0 100 82 90

0.1 2.0 100 88 100

1.0 0.1 100 75 100

1.0 1.0 100 100 100

1.0 2.0 100 100 100

2.0 0.1 100 100 100

2.0 1.0 100 83 100

2.0 2.0 100 100 100

24-D 0.1 + BAP 0.1 87 0 100
0.1 10 100 100 100

0.1 20 100 100 100

10 0.1 100 100 100

1.0 1.0 100 100 100

1.0 20 100 75 100

2.0 0.1 100 33 100

2.0 1.0 100 0 100

2.0 2.0 100 50 100
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24-D, TDZ , BAPY A4zHEAL @A st 302 7 s A3z
5-2), MS WlA 9 MG MiAlNE Ae SAg Bejx PH4Le Jeydch o
A MS #iA A 24-D 0.lmg/ ¢ + BAP 0.lmg/ £ A8 Alowt 87%<) A~ &
&2 JEAAY. MG #xIdlH 24-D 0.0mg/¢ + TDZ lmg/¢ #eAdg
90%] Welx VYL YA Bs WAL 99 T MAug Aes
dgol X RYch HHo Welx LS ¥l AFEAA 2¥AYE 24D
0.lmg/¢ + TDZ 01mg/¢, 24-D 1mg/¢ + TDZ lmg/%, 24-D lmg/ 2 +
TDZ 2mg/ ¢, 24-D 2mg/ ¢ + TDZ 0.lmg/ ¢, 24-D 2mg/ ¢ + TDZ 2mg/ ¢,
24-D 0.lmg/ ¢ + BAP 1lmg/ ¢, 24-D 0.lmg/ ¢ + BAP 2mg/ 2, 2,4-D 1mg/ ¢
+ BAP 0.lmg/ 2, 24-D 1mg/{ + BAP Img/ e olA FHe AyA FYLL Y
BEh. 2l Bs wiXol A e wiAsh th2A 24-D 0lmg/¢ + BAP
0.lmg/ ¢, 2,4-D 2mg/ ¢ + BAP Img/ ¢ AMAde B2 FAo) paAFR @&
SECHE 5-2).

E 515 529 ABoN e AN AHzABAe BEALRG zd
AeAe] Beis gAHol F5dL o + Ygow, Bs WAL BHEH
Z2¢AY REAH g wxe] wa) dels WHso] AEFL ¢ £ ok
%, & @Eugel glold Aes fEE MS WX 2 MG WAGN F5e
£ YEhd 4 g HoE AleRT)
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Table 5-3. Effect of single treatment of plant growth regulators on shoot

regeneration from bulb culture of Lilium cernum Kom. after 30 days.

Growth regulator No. of shoot

(mg/ 2) MS Bs MSBs
2,4-D 01 09 £ 059 20 = 048 08 = 021
1.0 0.0 = 0.00 0.0 = 0.00 00 £ 0.00
2.0 0.0 £ 0.00 06 £ 027 0.0 £ 0.00
IAA 0.1 0.7 £ 013 00 £ 0.00 12 £ 050
1.0 12 £ 013 1.1 £ 0.26 14 + 028
2.0 15 £ 025 23 £ 017 13 + 054
NAA 0.1 06 £ 020 05 * 0.24 00 = 0.00
10 27 * 020 08 £ 0.22 0.0 £+ 0.00
2.0 0.0 £ 0.00 1.2 * 019 1.0 £ 012
TDZ 0.1 0.7 £ 013 00 = 0.00 1.1 = 021
1.0 16 £ 040 0.0 = 0.00 15 £ 0.36
20 13 £ 041 03 £ 0.08 1.0 £ 029
BAP 0.1 1.2 £ 0.18 1.8 £ 020 03 £ 0.10
1.0 14 = 0.07 20 £ 011 1.1 £ 027
2.0 09 * 0.09 10 + 021 17 £ 032

LSD (5%) 0.51 0.58 0.79

MS, Bs, MSBs #jA]ol 24-D, IAA, NAA, TDZ, BAPS ©Ex ] sts 3047
Fst B shoot Fol Wig A(FE 5-3), MS HiA oAM= NAA 1.0mg/ ¢
Ael Aol shoot ¥37t 71 ¥sE AL JehAAh CytokininF TDZ%
BAPA 2] Aol & shoot ¥ 37t auxinAl A2 AFZHA AP 4538 A0
YEHH AT MSBs iAo QA= MS s XA FAHS 23S Rygoy 7
T 435 shoot &S 22 AHgl:E BAP 20mg/ £ A glolA shoote] Hol7} 7}
F AA £33 IAA, TDZ A E dA-en F5 3 shoot B8/t BREHY
o Bs WAl A= IAA 20mg/ L Bt AE A% 78 $58 shoot B3HE Y
Bt AEAGZ2EA F BAP 01, 1.0mg/ ¢ A Aol ¢33 shoot 37}
#HEHJAY. FolHez TDZ MEAledl th& wjx|olH e AolstA shoot £37}
o] F0) A A] gkt
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Table 5-4. Effect of combination treatment of plant growth regulators on

shoot regeneration from bulb culture of Lilium cernum Kom after

30 days.
Growth regulator No. of shoot
(mg/ £) MS Bs MSBs
24-D 0.1 + TDZ 0.1 08 £ 015 09 £ 024 31 £ 054
0.1 1.0 16 £ 017 22 = 041 12 = 048
0.1 20 10 £ 0.18 15 * 047 40 £ 0.75
1.0 0.1 01 £ 005 08 £ 0.28 14 = 028
1.0 1.0 03 = 0.08 1.0 = 017 05 = 0.20
1.0 2.0 10 £ 016 - 25 * 012 1.0 £ 0.19
2.0 0.1 00 = 000 00 £ 0.00 0.0 £ 0.00
2.0 1.0 0.0 = 0.00 0.3 = 0.08 28 £ 0.36
2.0 2.0 0.0 * 0.00 00 £ 0.00 02 + 0.19
24-D 01 + BAP 01 1.4 £ 046 00 = 0.00 02.= 0.08
0.1 1.0 05 * 0.08 05 = 094 03 = 0.09
01 2.0 0.3 = 0.08 40 * 0.14 0.0 = 0.00
10 01 02 £ 0.06 00 = 000 02 = 012
10 1.0 1.1 £ 044 23 £ 037 1.0 = 031
10 2.0 0.0 £ 0.00 06 = 0.18 00 = 000
2.0 0.1 0.0 £ 0.00 0.7 = 0.10 0.0 = 0.00
2.0 1.0 0.0 £ 0.00 0.0 = 0.00 0.0 = 0.00
2.0 2.0 0.0 = 000 15 £ 0.29 00 £ 0.00
LSD (5%) 0.51 (.58 0.79

MS(Murashige and Skoog), Bs(Gamborg %), MSBs(MS salts+ Bs vitamins)
B Xl 24-D, TDZ, BAPE Z§A2lste] 30Uz whdstn A4 € shoot ol
A AIE 5-4), MS #iA e 24-D 0.1lmg/ 4 + TDZ lmg/L <& FA7Megd
¢ © shoot ¥&7t 71 45 do] BAHJUYG. TEE 24-D H7HA TDZ &
Zhell #AIQLe] shoot E37F #&HA sttt 24-D ¢ BAP g A M=
24-D 0.lmg/¢ + BAP 0.lmg/ ¢ & HEl#S of 7FF %53 shoot E3HE B
o o] AgeME 24-D + TDZ AN FASHA neEe 24-D 379
W shoot 2317t FEHX FUtt MSBs vix|olME 24-D 01lmg/ ¢ + TDZ
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2mg/ ¢ A2 Aol 74 %5 F shoot £37F BXHAH T, 24-D ¢ BAP 2%
Aol M e 24-D Img/ ¢ + BAP 1mg/ L 9 /A A 71E ¢35 shoot £
371 #FHAYG. GA 2F5 59 24-D A obFH shoot w37 UERYA &
*th Bs wjXe| A e 24-D Img/L + TDZ 2mg/¢ & H7M8& o M4 4358
shoot £3E YEIWAY. 24-D, BAP ZgA & JojME 24-D 0.lmg/ ¢ +
BAP 2mg/ ¢ A=Al 7+ ¥E3 shoot #3l7F TEAEHJCG o] AFo|A
24-D7} 25 x2 HHHAUAES W EE wiA| oA shoot 371 AL E & & A
R As=e 24-D7F HAHAS o AFES TDZ, BAP AgelX shoot &
2 #F & 5 U olHE HIgs BE JdFEFANAN 2FY auxind
stevia, tomato 5ol A shoot ¥3}& A SIAtt= A=t X s,

Table 5-5. Effect of single treatment of plant growth regulators on shoot
growth of plants regenerated from bulb culture of Lilium cernum

Kom. after 30 days.

Growth regulator Shoot length (cm)

(mg/ £) MS Bs MSBs
24-D 0.1 03 + 0.38 07 £ 011 09 £ 0.32
1.0 0.0 = 0.00 00 £ 0.00 0.0 = 0.00
2.0 00 £ 0.00 01 £ 0.02 0.0 = 0.00
IAA 0.1 04 £ 019 00 £ 006 04 £ 017
10 15 * 0.28 04 = 0.15 14 £ 046
2.0 15 = 053 25 * 029 14 £ 0.38
NAA 0.1 07 £ 0.24 0.1 £ 004 0.0 = 0.00
1.0 09 = 022 05 £ 011 0.0 £ 0.00
2.0 00 = 000 0.1 £ 0.03 27 £ 0.84
TDZ 0.1 05 + 0.29 0.0 = 0.00 09 = 0.30
1.0 07 £ 0.26 0.0 = 0.00 07 = 0.14
2.0 05 £ 025 01 * 0.03 0.1 £ 0.03
BAP 0.1 20 = 053 14 = 0.25 12 £ 044
1.0 04 £ 0.12 04 = 0.11 15 £ 034
2.0 03 £ 0.11 0.2 = 0.08 02 = 0.03

LSD (5%) 0.51 0.27 0.65

- 193 -



MS(Murashige and Skoog), Bs(Gamborg %), MSBs(MS salts + Bs
vitamins) ¥jZ|o] 24-D, IAA, NAA, TDZ, BAPZ ©Ex 2t 30Uz vl g3}
2 A4 E shoot Zoldl Wigt AI(FE 5-5), MSHl Ao A= BAP 0.lmg/ L S A
25t5& @ shoote] Aol 744 FZsA vebdth. MSBs A= NAA
2mg/ ¢ HYAlo 7+F FL shoot Aol FAHJT E 5-39 AT i
shoot &3}7F Zd wjA g BF=ZHER HaoA shootd] NFE& T Yk,
21 shootE §<¢oz #AFPYEL o shootd Mol Fe ML Ve, shootd
FAE GA Bo AAEHR] R Aoz AlsHJUD 24-D TEE AHIYA
shoot £38}7F o] Fo{ A2 ¢4gt7] & shoot HolE 2AE 4 YA

- 194 -



Table 5-6. Effect of combination treatment of plant growth regulators on
shoot growth of plants regenerated from bulb culture of Lilium

cernum Kowm. after 30 days.

Growth regulator Shoot length (cm)
(mg/ ) MS Bs MSBs

24-D 0.1 + TDZ 0.1 02 = 005 05 * 016 08 = 0.21
0.1 1.0 03 = 0.07 04 * 0.09 03 = 011
0.1 20 03 * 0.08 04 = 016 03 £ 025
10 01 0.03 = 0.02 02 £ 0.05 0.2 £ 0.05
1.0 1.0 0.1 = 001 0.2 = 004 0.1 = 0.03
1.0 2.0 0.1 £ 0.02 02 £ 010 0.1 = 0.23
20 0.1 0.0 = 0.00 00 = 0.00 0.0 = 0.00
2.0 1.0 0.0 = 0.00 02 * 006 0.1 £ 0.03
2.0 2.0 0.0 = 0.00 0.0 £ 0.00 0.04 + 0.02

24-D 0.1 + BAP 0.1 02 £ 005 00 £ 000 01 = 002
0.1 1.0 0.1 %= 0.02 0.1 = 0.01 0.03 = 0.01
0.1 2.0 01 * 002 03 £ 0.02 0.0 £ 0.00
1.0 0.1 0.1 = 0.09 00 + 0.00 0.01 = 0.02
1.0 1.0 0.1 = 0.07 02 = 0.02 0.2 =+ 0.05
1.0 2.0 0.0 = 0.00 01 = 0.02 00 = 0.00
2.0 01 00 = 0.00 05 * 012 0.0 £ 0.00
2.0 1.0 00 = 0.00 0.0 = 0.00 0.0 = 0.00
2.0 2.0 0.0 = 0.00 1.1 £ 017 00 £ 0.00

LSD (5%) 0.55 0.27 0.65

MS(Murashige and Skoog), Bs(Gamborg %), MSBs(MS salts + Bs
vitamins) ®jAll 24-D, TDZ, BAPE Z§Azste 3047 widstn A"
shoot Zojoll 3 A3(E 5-6), MS iAol A 7+ F35E shoot AFS UELR
A& E 24-D 0.lmg/ ¢ + TDZ lmg/%, 24-D 0.1lmg/¢ + TDZ 2mg/ L oA
Aot 24-D 0.lmg/f¢ + BAP 0lmg/{dlXE %33% shoot AFE BT}
MSBs #jAelA= 24-D 0.1mg/¢ + TDZ 0.lmg/ 2 d7+8& 9 shoot AlFo]
F5R3, 24-D Img/ L + BAP Ilmg/ ¢ A glAlol %E 3 shoot Aol B2E QY
o Bs WA olME 24-D O.lmg/¢ + TDZ 0lmg/¢ < A7EAL o Y5y
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AdE BFRPeY 24-D 0.lmg/¢ + TDZ Img/¢, 24-D Olmg/¢ + TDZ
2mg/ ¢ ZHAANME %53 shoot AFE BYT. 28U E 5-49 A} o
g 2E=9 24-D AU 24-D 2mg/L + BAP 2mg/LoA 713 %z 8
shoot A& HeEHAAT. ol& 24-Doll 9% A §347F 1559 BAP H7}oj
AalM I AAEFAI} goA £ e AL AAEL Yoz Az gd

Table 5-7. Effect of plant growth regulators on leaf number of plants

regenerated from bulb culture of Lilium cernum Ko after 30 days.

Growth regulator No. of leaf

(mg/ 2) MS Bs MSBs
2,4-D 0.1 1.3 £ 054 33 = 051 09 = 021
1.0 0.0 £ 0.00 0.0 = 0.00 0.0 = 0.00
2.0 0.0 £ 0.00 0.8 = 0.29 0.0 £ 0.00
IAA 0.1 08 £ 030 0.0 = 0.00 12 £ 0380
1.0 25 £ 048 1.2 £ 028 25 = 041
2.0 23 + 056 40 = 049 27 £ 0.90
NAA 0.1 1.1 £ 047 0.7 = 0.20 0.0 £ 0.00
1.0 33 £ 051 1.0 £ 023 0.0 £ 0.00
2.0 0.0 £ 0.00 12 £ 024 13 + 034
TDZ 0.1 13 £ 037 0.0 = 0.00 25 £ 056
1.0 26 £ 057 0.0 = 0.00 29 £ 064
2.0 22 £ 082 08 = 0.27 09 £ 029
BAP 0.1 40 £ 071 3.3 £ 056 05 £ 013
1.0 21 £ 044 3.0 = 0.16 29 = 003
2.0 1.1 * 0.26 1.3 *+ 0.34 20 £ 044

LSD (5%) 1.15 0.95 1.23

MS(Murashige and Skoog), Bs(Gamborg %) MSB5(MS salts + B5
vitamins) HJA]<j 24-D, 1AA, NAA, TDZ, BAPE G528t 30U 2F v} <k s}
2 APE U5 i 2IE 5-7), 99 B3t QA= shoot 2359} FALE
2
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1.0mg/ Lol ¥&3 9 £35 Bk Bs wWACME 24-D 01mg/ ¢, IAA
20mg/ ¢, BAP 0.lmg/ ¢ Z7tAlel F35d 4o £33/t #2HUY. 49 &3l
QAME mFE 24-D HgA szt XA dAHE %S UL 3
t}. o]& Table 39 Z#9 o} F THT FAHEE Yetiz gley, 7 Zhe HF
BRZAEANAN 4R B3l & E4E& vedL Js€ ¢ F ok

Table 5-8. Effect of plant growth regulators on leaf number of plants

regenerated from bulb culture of Lilium cernum Kowm. after 30 days.

Growth regulator No. of leaf
(mg/¢) MS Bs MSBs
24-D 0.1 + TDZ 0.1 13 + 036 1.3 = 0.39 60 + 096
0.1 1.0 38 + 0.74 37 + 065 24 * 075
0.1 2.0 24 * 054 26 + 083 57 + 154
1.0 0.1 02 % 0.10 08 + 017 19 + 043
1.0 10 07 £ 027 1.0 £ 025 05 + 024
1.0 20 23 £ 039 30 = 020 1.0 £ 019
2.0 0.1 0.0 = 0.0 0.0 * 000 0.0 * 0.00
2.0 1.0 00 * 0.00 05 + 020 . 40 + 1.23
2.0 2.0 0.0 = 0.00 0.0 * 0.00 02 = 0.79
24-D 0.1 + BAP 0.1 23 *+ 078 00 = 0.00 04 * 0.16
0.1 10 07 £ 014 05 + 007 03 * 008
0.1 20 03 * 008 50 = 0.72 00 * 0.00
10 0.1 0.3 = 007 © 00 £ 0.00 03 * 020
1.0 1.0 18 = 072 35 * 051 18 = 048
1.0 20 00 £ 0.00 1.0 £ 027 00 * 000
2.0 0.1 00 % 0.00 10 £ 025 00 = 0.00
2.0 1.0 00 * 0.00 0.0 * 0.0 00 * 0.00
2.0 20 00 * 0.00 40 * 045 00 * 0.00
LSD (5%) 1.15 0.95 1.23

MS(Murashige and Skoog), Bs(Gamborg %), MSBs(MS salts + Bs
vitamins) ¥ix|o] 2,4-D, TDZ, BAPE Z¥Azlsted 30Uz wlFstzn A48
o W AIE 5-8), MS WA N E 24-D 01mg/¢ + TDZ lmg/L & 3
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ANE W b 43T A9 238 BRI MSBs #lACIAE 24-D O.lmg/ L +
TDZ 0.1mg/ £, 24-D 0.lmg/ ¢ + TDZ 2mg/ ¢ A2lolA F5d Ao E37} o
2yZ. Bs #MANNE 24-D 0lmg/L + TDZ lmg/¢, 24-D O.lmg/L +
BAP 2mg/ ¢ X e 49 Byt 3L BAEW Eol¥ezr 1FEY
24-D9} BAP 2mg/ { Z&A Al shootd] #3317 Uebdot. o] A#HE A9,
AAH0Z shoot £3 418 AHE Holm &S ¢ F AW FF IFE
9] 24-DE HIAE 9 Y9 23t 4FE AHE T= AL AlsdT

Table 5-9. Effect of plant growth regulatbrs on fo’ot' number of plants

regenerated from bulb culture of Lilium cernum Kom after 30

days.
Growth regulator No. of root
(mg/2) MS Bs MSBs

24-D 0.1 0.2 0.0 03
10 0.0 0.0 0.0
2.0 00 0.0 0.7
IAA 01 0.0 0.0 0.1
1.0 0.1 0.0 01
2.0 0.3 0.5 05
NAA 0.1 26 0.5 0.3
1.0 23 0.8 15
2.0 30 0.3 37
TDZ 0.1 0.0 0.0 0.0
1.0 0.0 0.0 0.0
2.0 0.0 0.0 0.0
BAP 0.1 05 0.0 0.0
1.0 0.0 0.0 0.0
2.0 0.0 0.0 0.0

MS(Murashige and Skoog), Bs(Gamborg), MSBs(MS salts + Bs vitamins)
Wlx|e] 24-D, IAA, NAA, TDZ, BAPE ©@5A st 30U widsty 44
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wal $o )3 AIH(E 5-9), ©] 4l MS, Bs, MSBs vl 2F NAA Az
Al B 2srl ¥3 A ol FojFH T MS ®jA A= NAA 20mg/ L, Bs ¥iA] ol
A= NAA 10mg/ ¢, MSBs ¥ X0l & NAA 20mg/ ¢ & Ade o 7M1 £
o Ryt olFFY. HHH RE BFHEEZA ¥ AIE auxin
Rkl AAZHERA Ao B Ut o] FAX wkd, cytokinin KAk A
AzAEA9 AHeAde AY ¥ 37t olFo] AR &g o] AHE T
&g 2AWFE o] &3ty BIPE FEF W NAA AHgrt 7B Z33d A2
Z At dd

Ac)

Table 5-10. Effect of plant growth regulators on root number of plants

regenerated from bulb culture of Lilium cernum Kowm. after 30

days.
Growth regulator No. of root

(mg/ £) MS Bs MSBs

24-D 0.1 + TDZ 0.1 0.1 0.0 0.0
0.1 1.0 0.0 0.0 0.2
0.1 2.0 0.0 0.0 0.0
1.0 0.1 0.0 0.0 0.0
1.0 1.0 0.1 0.0 0.0
1.0 2.0 0.0 : 0.0 0.0
2.0 0.1 0.0 0.0 0.0
2.0 1.0 0.0 0.0 0.0
2.0 2.0 0.0 0.0 0.0

24-D 01 + BAP 0.1 0.1 0.0 0.0
0.1 1.0 0.0 0.0 0.0
0.1 2.0 0.0 0.0 0.0
1.0 0.1 0.0 0.0 0.2
1.0 1.0 0.0 0.0 0.0
10 2.0 0.0 0.0 0.0
2.0 0.1 0.0 0.0 0.0
2.0 1.0 0.0 0.0 0.0
2.0 2.0 0.0 0.5 0.0
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MS(Murashige and Skoog), Bs(Gamborg), MSBs(MS salts + Bs vitamins)
iAo 24-D, TDZ, BAPE Zgg]ste] 304z wigstn A4€ Fe o
3 AI(E 5-10), MS, Bs, MSBs vj#] EF e E3p7t A o} Foixx] &
gtk z+ wjx) Witk #ele) 237} o] FolA wix e AF=HEHL AH e 3o F
23 He A¥ T Cytokinin Rite HF2HEH] A/MHAELE 25+ Fad
B3y Hoyut o] o] Hue Aot

% 599 5-109 Z2H}E 53 ¢ & Aol auxin RHEY AFEEEEL F
glo] 232 Z23H, cytokinin A5 AFZHERL P9 EIE AAst=

oz Alzgrt

Ee)

I~

Table 5-11. Effect of plant growth regulators on root length of plants

regenerated from bulb culture of Lilium cernum Kom after 30

days.
Growth regulator Root length(mm)
(mg/ L) MS Bs MSBs
24-D 0.1 0.3 0.0 0.6
1.0 0.0 0.0 0.0
2.0 0.0 0.0 20
IAA 01 0.0 0.0 0.7
1.0 1.0 0.0 0.3
2.0 09 20 11
NAA 0.1 2.5 10 0.3
1.0 26.7 13 15
20 3.0 140 5.7
TDZ 0.1 0.0 0.0 0.0
1.0 0.0 0.0 0.0
2.0 0.0 0.0 0.0
BAP 01 19 0.0 0.0
1.0 0.0 ' 0.0 0.0
2.0 ‘ 0.0 0.0 0.0
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MS(Murashige and Skoog), Bs(Gamborg %), MSBs(MS salts + Bs
vitamins) ®i# o] 24-D, IAA, NAA, TDZ, BAPE ©5A st 3097 wigst
A9 By Zold W AI(E 5-11), ¥ 5-99 ZAFe u@riAz A
ol 9ol E NAAQ #x7 & A% 2AEZY adRg gdaA Hes
3 L¥E9 NAA AgoA & REst 9 Ao AU wjAE
2 AHRY MS sz AE= NAA Img/ L, MSBs #iA o4 NAA 2mg/ ¢, Bs
Aol e NAA 2mg/ L & HaRs # 7B F38 P Ao BZHUY.
MS HiA oAM= NAA Img/LS A7RE dolE explant 3 HelZo|7t
267mm=z 7HE Atk BAAF AA cytokininFe] BFZHERANAM T
AA &7t JdEs.

(o0

f
ox

*

Table 5-12. Effect of plant growth regulators on root length of plants

regenerated from bulb culture of Lilium cernum Kowm. after 30 days.

Growth regulator Root length(mm)
(mg/ £) MS Bs MSBs
24-D 01 + TDZ 0.1 0.1 0.0 0.0
0.1 1.0 0.0 0.0 0.3
0.1 2.0 0.0 0.0 0.0
1.0 0.1 0.0 0.0 0.0
1.0 1.0 0.1 ) 0.0 0.0
1.0 2.0 0.0 0.0 0.0
2.0 0.1 0.0 0.0 00
2.0 1.0 0.0 0.0 0.0
2.0 2.0 0.0 0.0 0.0
24-D 01 + BAP 01 0.3 : 0.0 0.0
0.1 1.0 0.0 0.0 0.0
0.1 2.0 0.0 0.0 0.0
1.0 01 0.0 0.0 08
1.0 1.0 0.0 0.0 0.0
1.0 2.0 0.0 0.0 0.0
2.0 0.1 0.0 0.0 0.0
2.0 1.0 0.0 0.0 0.0
2.0 2.0 0.0 2.0 0.0
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MS(Murashige and Skoog), Bs(Gamborg %), MSBs(MS salts + Bs
vitamins) ¥JA¢] 24-D, TDZ, BAPE Z#xeste] 3093 wWigstn AHd F
2l Zolol dig AF(FE 5-12), ¥ 5-109] A} 438 FAE ZRE HEM
Atk 2¥AYA Raie) gl A9 Vet f%ewd, v B R ATES
cytokininA 59 ARZHEAX YA 7o FE YERH

E 511, 5-12¢9] A#E Fa e 4ol QAAAE NAA A7t 7 B3
el Aoz JEht

U, ARsE A2AE o¢d Bex g4 L AEA AP IFE "A=

salt 5%, sucrose ¥ 5, AAFHEA, gelling agent &3}

Table 5-13. Effect of growth regulators and salt strengthes on shoot number,
shoot length and leaf number of plants regenerated from bulb

culture of Lilium cernum Kom after 30 days.

Plant growth regulator and Shoot length

MS salt strength No. of Shoot (cm) No. of Leaf
2,4—1\1% fm;/Q 0 0 0
24D img) 1 L4 !
247D g ¢ ! 08 !

MS free 13.7 9.3 16.7
1/2 MS free 125 3.0 14.0
1/4 MS free 16.0 44 22.7

24-D Img/ 22 A MS, 1/2 MS, 1/4 MS 4 vz £ AE24F=4A
7 Qe MS, 1/2 MS, /4 MS 44 siAels &y 8 27248 3097 Wi
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AI(E 5-13), & 482 &
AASAT. A5 Bl JolA A Fxd 23E B Re AEAAzA
A7y H7AHA g2 1/4 MS WAl HT. 22y, shoot A& 1ol M & 24-D
7t A7HE A 42 MS wjA oA 7Hg F53E& GeERR AT Shoot7t JHE AL
MS HiA[dA #ZHAS. 24-D7F A7 Aol A= shoote] #3237} 570
T @AY JuzGAMT BRHAT, 2 A= HHEg. ol
Bol A A& 23t B3 239 AXNFE UEd 238 99
AT F7HHA L 1/4 MSHIA A b F5stA BREY
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Table 5-14. Effect of growth regulator and salt strength on shoot number,
shoot length and number leaf of plants regenerated from bulb

culture of Lilium cernum Kom. after 30 days.

Plant growth regulator Root length

and No. of root (cm) No. of bulblet
MS salt strength ¢
MS +
24-D 1mg/ ¢ 0 0 0
1/2 MS +
2.4-Dlmg/ ¢ 0 0 0
1/4 MS +
24-D 1mg/ ¢ 0 0 0
MS free 3.0 0.60 10.7
1/2 MS free 20 0.35 75
1/4 MS free 7.9 1.37 153
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24-D Img/ ¢ € A& MS, 1/2 MS, 1/4 MS A4 7] L 2427
7t flE MS, 1/2 MS, 1/4 MS 944 sjxo]X &4 bulbd 30Uzt wjks A3}
(E 5-14), #g9 23 2 AP AZPFZHA7} A7 EA 2 1/4MS =]
AN 7+ FE2FE JEPAAT. bubg BE® A 2L wx AejdA I
FEEE YT o] e olHe oA b F5FS YERA 1/2 MS
ARG o e el salt strengtholl X JEldTh A2ARzEAE e
AN = @hrelA wigA e ot dgsteE AL B & = Q. oY
Aejas A8 R dFolM TAs R, Aalx AP wat dWeA By

dels UGS FHF 4 24-D Img/L & AT AAuA A=
T4 BHEA Frhete AL @ F QAL AEAFZAAT AeHA @
AMAANNE Aol 24 glol 4B AAst AL VUL, BH Pas
salt strength?h 2230l @et F24% gastdth 192, ABAFz AN} X
A @t AAMACIN, B % Bex Gojeol A shoot ¥37h BT
EE NSAFEAATL AANA @ WANAE AN wlulsh) Ry A s
& 3T & Ao

Euh g golA dojn B3tY HEAe 9, Ral R AWe 5047 7]
W A3 Rest Qole Aoz 84 R AR Rah B3HA oo
A oA A3 glol AW W Aeis tEol UL, AL AR F
DRANA ez 940l 58 ¥ dulx 9 BF sAY @A ¥std a4
sheaeh. |

AR HEA F 29d Gan 9 A4xdoz AeHYS
W Ae 2E AYNN 24 % Mo Waod nASHETH MS WA o) 24D
Ing/ £ A4 2 o] el FAol vedn, MS #x) o) NAA lng/¢ 8 3
Htle W SAAGIA AR AN 27, 9, Rar} BaEow,
Ree dee Rt FEYE AL BF ¥ S YAt

Hj
ol
ol

rlo
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718 MS saltll NAA lug/ 2% 15% sucroseE H7ISFES W 274x 4
Aejx FAo| ez, o F JiA 25 ¥ 37t vewgd. Hao e
TAT AYPAAM, A EE A oA A FAo] Bt T Az A
Fe 53] vy, dEF o] %ol A2t A EHATY. Sucrosed: H7Hs)
2 e AHAAE 24-D L NAA Ing/ £ & 7S W 25 1Aean. 1
gEug, Sug Rz oA B2FEE AAAE sucroseF 77 B A

Table 5-15. The effect of sucrose concentration on shoot number, shoot
growth, and leaf number of plantlet regenerated from

regenerated bulb segment in vitro culture of Lilium cernum

Kom. after 50 days.

Plant grwoth regulat
ant & regua ,O r No. of shoot Shoot length(cm)  No. of leaf
& sucrose concentration

MD' S0° 0.0 _ 0.0 0.0
MD Si15 25 4.0 5.7
MD S30 26 3.7 54
MD S60 17 18 43
MN* S0 0.0 ' 0.0 0.0
MN Si15 25 35 7.0
MN S30 2.3 5.0 5.0
MN S60 18 19 38

1 : MS medium + 2,4-D 1mg/ ¢
2 : MS medium + NAA 1mg/ ¢
3 : Sucrose concetration (g/ £ )

AHZAL o] 83 TYd AIFAIN(E 5-15), SucroseS H7}stA] X&) )
4-DS} NAAE H7lolols) AR E3lry) dojux] skt zF Ad#HL =4
€ g3, JdRen 2 94 ofF A wizls FEE ¢ gUdd. Shoot 9 AFL

X
™

J
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sucrose =7 30%U W 7HE X3, sucrose FE7F 6.0%Y @ shoots] £ 3}
R A%l Aol gt 2o Eld IME 24-D == NAAS H7be
WA 2 15%9] sucrose A7ME RolM Mg%E @& dehpt. MS 7R
Xl 24-D 1mg/ ¢ & H7M8 3%9 sucrose® A e s XA JHF F53E
shoot #3518 %3, shoot 4ol AelAE MS 712 wjxo] NAA lng/¢ & 2
7t} 3.0%9] sucroseg M@ ZolM BFHUG. L9 B MS 72 v
NAA 1mg/ £ 7tk 15%9] sucrose ¥7be ZollA 7+4 %538 A0 do =
AR}

Table 5-16. The effect of sucrose concentration on root number, root growth,

S

and bulblet number of plantlet regenerated from regenerated bulb

segment culture in vitro of Lilium cernum Kom. after 50 days.

Plant growth regulators

& No. of root Root length(mm) No. of bulblet
sucrose concentration
MD' S0’ 0.0 0.0 0.0
MD 8§15 08 1.0 13
MD S30 08 3.0 1.0
MD S60 8.0 5.0 1.8
MN’ SO 0.0 0.0 0.0
MN S15 30 3.0 0.0
MN S30 38 5.1 1.2
MN S60 9.0 153 2.0

1 : MS medium + 2,4-D 1mg/ ¢
2 * MS medium + NAA Img/ ¢
3 : Sucrose concetration (g/ £ )

e 3 ¢ *3’3, Ao B4 A dae (F5-16), Sucrosert 7}
HA @2 wWiXdME 424F2AERL AUl E Wa 9 g Bais) 9
Ak e A R AF, AW Bsle MS /12 wiXo] NAA lng/ LS 37t
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o} 6%9 sucrose® /Mg wiA A 7 F5FES UdEPARAT. Sucrose 6%E
Aeg wxoHEe E3d #ifol 49d 2n AL ZA4L Hu glAeH,
24-D 1lmg/ L& H7FE wiA M= FHEHK] BSS

sucrose 6%& A XA root7t B3 B =2 E3He A ¥F

F AT

Table 5-17. The effect of polyamines on fomation of complete plantlet from
i‘egenerated bulb segment culture in vitro of Lilium cernum Kom.

after 30days.

Polyamines

Spermidine LSD Spermine LSD

(1mg/ 2 ) (5%) (Img/ £) (5%6)

No. of shoot 21 £ 02 0.7 21 £ 04 1.0
Shoot length(cm) 45 £ 08 2.2 29 = 03 09
No. leaf 41 £ 09 25 43 £ 08 23
No. of root 23 £ 04 1.1 36 £ 08 2.1
Root length(mn) 50 = 01 04 70 £ 02 0.4
No. of bulb 17 £ 03 0.7 0.0 £ 00 ND’

ALY BAHHE )8 polyamine Tl BB APAME 5-17), A
#2 ¥AL spermidine 1lmg/ ¢ M elolAvto] 25%9] ZH2 FH&EET EAL,
spermine A e B2 FAdo] UdebA &yt Shoot £3t= F 7HA 2
oA e F£AE Jei 93, shoot A2E spermidinex 2}z 1o a3
oz yehd. 99 E3tol JojAE spermined7HF Boh 2 H o2 JERTh
weo] 3 ¥ AL spermineA o o FEd AAE YEtHUZ, B9
B3} spermidine #Rpnol A gto] vreRRTh

AEste AEAE o] &3 gelling agent EFHE dotrr] $1g APAA &t

2 HEA ¢, B, BrS NS W A3 FIE agar R gelriteZ Fo
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A B3 UEdA @k A# e A9 agarg H7HE wiAo M= 237} U
EP A, gelrite € 713 wiAolM e 50Y Folx B35} #AEx ggozA
£yl 7l el 1A agar® Al8slE Aol Bo ARAY Aoz Almd
o}

PolyamineS H71& A iAo ALsed U] 4L I AASHG
30d o] Fo AEAS E3H7 AASYct Spermine®} spermidine lmg/ { S
At W 9, €7, ¥ EF Bg&dnt oy 4= 15709 AdH
22k F oF 67049 QWM ANB/ES}L BRHYD, YA E TASAY. F3)
" 229 AFLE MS salt FEF F2AZ wiRo] vl§) 28 Az ey
AL, FE 9 9, e £ @AY 34 ARYA Gk 3] spermine Img
/LE HE ¥ EetaAdA e Bl v 2o BAIAT. o= 24-D lmg/
tE A2 AR deldE R FA41ES JERIAT 2uE Qe
ol polyamine®] Hze AMujAR} AR AM A7} S F5F AP
e F AU FdhE AW JRANEE BH7) AFsAch, dmujoka)
polyamine X 2l= Bth 2] kA FZoA dEo] FagojHol & Roz A}
g9t

0. A F4d Agel] ©heg AEH AEBo) v Jg

Table 5-18. The effect of plant growth regulators and bulb position on callus

formation from bulb culture of Lilium cernum Kom. after 30 days

Growthe regulator Rate of callus formation (9%)
(mg/1) Upper Middle lower
TDZ 0.1 . 20 80 0
TDZ 2.0 90 60 100
24-D 1.0 + BAP 1.0 10 20 50
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0

of E4d A2 A EES BW TDZ 20mg/lolA AHe] PHES vjFs

£ Zo] 100%8] Aex BAET B AF FIRGoM FURE, AVE &
S|

=

l‘ »

gl Hojgeon /M RRES wdsts Aol 50%9] A= FHLE B

Upper
M middle

Olow

No. of No. of leaf root
leaf root length(mm) length(mm)

Figure 5-1. The effect of plant growth regulators and bulb position on

the growth of plantlets regenerated from bulb culture of

Lilium cernum Kom. after 30 days.

[«
rk

BR WY g AR EAA 7

mlo

o] 248 Shoot ¥ Rootd] A&
< FAPE&E BRIY.(2¥ 5-1)

h 4

o
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Zt. AEse HEAY Edes

Table 5-19. The effect of soil condition on plantlet formation from soil

transfer of regeneration plant after 30 days.

Soils No. of surviving plantlet Rate of survival (%)
Bed soil 24 88.9
Perlite 14 51.9
Peat moss 22 815
Vermiculite 23 85.2
Vermiculite + Perlite 26 96.3

AZsd HEAY EGes d7d @ A7 (F 5-19), A" AEAN=
2 EYT 271Eor AAsAth Mg 4353 £33 EFLS vermiculite +
perlite (1:1 by volume)fen, 2 AEEL 96.3%E BAth. 9dA 713 $¢37)
HolA) A Fe= AE"J_O_EL“\: perlited o™, AESEL 519%Z 7M1 Fgith ®yg
4 R EF 8FEL peat moss, vermiculite, vermiculite + perlite (5:5 by
volume), 4 E, Perlite €28 ¥33dE JelWth €34 x7)dE AR} 1
Aste Aol BRHUAD, o Fole ARY HBAI 2AHO] Yol A& A
o2 AAsAY. AFFE 4H3) DA AEA QA QWL uEe AR

Be AEHAD, A2E A4F 23rt BREUG.
oh, 349 A Z A RAPD ¥4

vtz ABu gl J3) FEHA AesE AEA FHAWolY JRE

zAe7) ekl RAAR 1209 ALY HBAS ALAAD, RAZAS A
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Aol DNAZ CTAB wHoz %393, DNAY 55 AARS7 939
0.8% agarose gel 3tollA A7|FFste FALI e F=E FH37] A3
spectrophotometer& ©] &3¢tk PCR 7| & ©]&3d DNAE FE3std 15%
agarose geldtolA A7|dFetqd #ASAT

12709 AEstd AEAG E2 HEAA F5F DNAY HAHY FF =7
S 93} OPA-01 primerE o] &3t A FExAL 10ng template DNA,
251 M9] primer 48 (Operon), 1.25mM<$] dNTP 448, 10X buffer 2.54¢, MgCl2 3
@, 25U Tag polymerase O05u(Promega)s X &ste wW&d 2549
pre-denature 94C 5%; denaturation 94C 1%, annealing 35C 1+, extension 7
27T 2% (45cycle); post-elongation 72C 10%°2 A9 tl. Primer screen &4
& AASd I F band’t FAHA FL AF G¥EA band’t FAE primers
AMYA 7 570] primerE AAst WoldE AU Z Zo H4FL 2w
Boz AASHUIL major band & min nd7t BAHJT 2 F AFAHY &
A7} HE minor bande ALAZ F Rl ARE ZAEAT. AA 3770
PAPD marker bands7t 2 EH3 3 F 3719 ®Aol7t @RHAR(TH 5-2). (
3 in 37 = 8.05%)

[«
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Figure 5-2. Ethidium bromide-stainde agarose gel of amplified sequences from
a RAPD reaction directed by random primers using DNA extracted
from 12 regeneration plants of Lilium cernum Kom. Three novel
bands are indicated by arrows observed in 12 regenerated plants

using 5 decamer primers.
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2. &¢3(Dicentra spectabilis L. L)t &% 2]

7b 28 4 AazARAE Aes Y 2 HeA 238
1) 22 e
Wfk 309 Foll callus AR ES AR Z2IdE 59 & 5-20, 218 2%
Qe dulo 2FMAY callus FHES DEuA Y TR BN w$ F2
ARE Bgen, d5uxo A$E 24-D 4 mg/L7t /M B2 callus P E
Bgon 2L A$d AMHoz PYHPEo] Fokon, M T2 A4

K=R
o Wjx= 24- D + TDZ 01 + 01, 2 mg/¢ 9 AR

Table 5-20. The effect of plant growth regulators on callus formation in MS

medium from the tissue culture of Dicentra spectabilis L after 30

days.
Plant Growth Rate of callus formation (%)
Regulator(mg/1) leaf node shoot
0.1 35 83 42
1 52 100 93
2 -
4D 2 18 .50 63
4 89 100 100
0.1 0 20 0
1 0 67 10
TDZ 5 0 43 0
4 0 50 63
0.1 20 _ 100 44
BAP ! 0 67 0
2 0 20 0
4 0 75 25
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Table 5-21.. The effect of the combination conditions of plant growth
regulators on callus formation in MS medium from the tissue

culture of Dicentra spectabilis L. after 30 days

Plant Growth Rate of callus formation (%)

Regulator(mg/1) leaf node shoot
24-D 0.1 + TDZ 0.1 94 100 100
TDZ 2 94 100 100

24-D 2 + TDZ 0.1 81 100 100
TDZ 2 93 100 100

24-D 0.1 + BAP 0.1 80 100 100
BAP 2 93 100 100

24-D 2 + BAP 0.1 71 100 100
BAP 2 94 100 100

2) WX AFzHEH Sl WE shoot 9 F7I

Auxin, cytokinin B]&°] %29 root, ¥ ¥ shoot 2 F7Fo]|H callusE 9=
= A< (Skoog and Miller, 1957) o]u] B& Z7F9 AEZAA =35}
oA & APAe 99 e 207HX WA E 23, 16412 F2A oA i
g ¥ 309 Foll shootd] HA FFE ZAIETHE 5-22).

ojf AP F33e E77F B BEQ do} BYE sty )
Aol o 0% AAHAEY o F shoort FHE REE 2% AW WA
%, 24-DO EE AoH FHHA Fgey cytokininF ¢l TDZ#H BAPS] 7
G EE XA shoot7} A3t L.

- 214 -



Table 5-22. The effect of plant growth regulators on the regeneration of
shoots in MS medium from the axillary bud culture of Dicentra

spectabilis L after 30 days.

Plant Growth
Regulator(mg/1) No. of shoot Shoot length (cm )
0.1 16 8.4
1 11 29
™Dz 2 12 28
4 2 3.8
0.1 8 35
2 15 4
BAP 2 36 48
4 17 2.8

TDZ A& HH*M]H shoote] AL mir] R RAA AEste b9 shoot
ARG E ol AP F=yiyow. TDZY BE/ 2E&FEF ¥z
shoot®] Zols} AF7t & AFE 2Arh shootd] VAEL L3y rootd] A
e BEHA &% M S AE B shootd] & 34780]1, shootd] ol
£ 15cm7t Al st
BAPE A2l@ WxlolA shoot B4 TDze) 2743 wmyed 2717 W
2o] AL} HAY /¢ £ shoot B4 Wi+ BAP 2mg/1& H&E 3ol
1 shoote] A4 $A43 rootd] WAL BAHA ko
1 =2 XNE RS shootd FE BAP 2mg/l2E 467)°18, shootd] ZHol&
BAP 2mg/19]5.3cm$i t}.
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g, 849 2e2zRE Agud o AAEMY §7)

Table 5-23.. The effect of growth regulators on the formation of somatic

embryos from Dicentra spectabilis L. after 30 days

Growth No. of somatic embryo

Regulator(mg/D

Globular Heart Torpedo Cotyledon Total

0.1 34 28 7 0 69
2,4-D 1 44 52 33 14 - 143
2 17 14 13 4 48

ellM BE B2 RE ALY FEE wGTA 309 A3 Hn)
7HE B2 AAENE A28 24-DY FEE 1 mg/oldrh. AE =9 24-D0.1
mg/DIAl X e 2 DA w7t 1F X2 mg/HRYE %ol FA=olxut A3 A
=® we FHE M AL FREA YU 24-D 1 mg/1gh 2 mg/lol A who)
BEHAG wHA 24-DO] F=7t ule] waddAd 8% A8L doin =3
& F UTHE 5-23).
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3. A ¥ FAZ(Lychnis wilfordii Max)t] &% 2]

7b Au A2 RE A~ A, multiple shoot ¥3 % &3

Table 5-24. The effect of growth regulators on callus formation in MS and

B5 medium from leaf culture of Lychnis wilfordii Max. after 30

days.

Growth regulator Rate of callus formation (%)
(mg/L) MS* B5*

0.01 0 70

24-D 2 50 60
0.01 0 90

NAA 2 80 100
0.01 0 20

1AA 2 40 20
0.01 0 20

BAP 2 0 20
0.01 0 0

Dz 2 100 100
24-D 001 + TDZ 2 0 60
24-D 2 + TDZ 0.01 60 50
24-D 0.01 + TDZ 0.01 60 70
24-D 2 + TDZ 2 0 60

* Murashige & Skoog medium
** Gambrog medium

A2 ZHuFl A LPAAES wFP ASolHE MS wxe] TDZ
2mg/ £, B5¥i Aol NAA 0.lmg/ £, TDZ 2mg/ ¢ A& Aol 100%9) callus 43 E
£ YR AT 24-DE DEAAFAL dole MS WA} BejaE
H45t7 @ ww Bs mAdME 0% e AYx FHLL ngon
NAA, IAA, BAP9 9= A= [AA 2mg/ L& ALstns BS wWix 7 435
@ Wi~ Y482 YT MS WA E 24-Dst TDZE 284 7
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%o TDZ7} THE2 FRH4AY Ad2a: FAHA = Aoz vehyy
(¥ 5-24).

Table 5-25. The effect of growth regulators on the rate of callus formation of
plants regenerated in MS medium from axillary bud culture of

Lychnis wilfordii Max. after 30 days.

Growth lat
rowth regulators Callus formation (%)

(mg / L)

001 . 10

IAA 9 | 20
001 20

NAA ; o
001 10

24-D ; 0
001 20

BAP 2 50
001 20

TDZ ; -
24-D 001 + TDZ 0.01 20
24-D 001 + TDZ 2 10
24-D2 + TDZ 001 20
24-D2 + TDZ 2 10

HopufjFoll A o] A2 FAH LS BAP 2mg/L & AP AL A% o 50%9)
s PH &L B /MR A JeEhdon AvAdog JHAAS wIae AR
o w2 A P& RYHE 5-25).
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Table 5-26. The effect of growth regulators on shoot number, shoot length
and node number of plants regenerated in MS medium from

axillary bud culture of Lychnis wilfordii Max. after 30 days.

Shoot 1 h
Growth regulator No. of shoot oot Jengt No. of node
(mg/L) (cm)
24-D 0.01 7 1.3 11
2 6 0.7 9
2 6 0.7 12
0.01 8 1.3 16
IAA 2 0 0.0 0
0.01 0 0.0 0
BAP 2 M 19 69
0.01 6 4.3 9
Dz 2 M 1.2 46
24-D 001 + TDZ 2 2 0.3 3
24-D 2 + TDZ 0.01 5 0.8 8
2,4-D 0.01 + TDZ 0.01 0 0.0 0
24-D 2 + TDZ 2 1 0.3 2

Hotz 2 oA P/dHE shoot & shootd] ZAo]E Hlweted BHH MS ujz o] BAP
2mg/ ¢, TDZ 2mg/ £ 2] A}ell Multiple shoét7} 7] oy FAHE 7]
9 Fx 7% Bu%rl. shoot?] Zolx TDZ 00lmg/ < AHsIL AL oF
43cmz 7H¢ ZA AR e Ak BAPY 1¥ X9 IAA, 24-D 0.0Img/
¢ ¢} TDZ 0.0lmg/ £ & A A& AFole shoot7t F71=A &gk, £3i°
AEA e EYo 434 vermiculite®t perlite’t EFH EgoA MEEo| /&
EITHE 5-26).
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(G)

Fig. 5 -3. Mass production of Lilium cernum KOM.

A: Calli, B: Shoots from embryogenic calli, C: Shoots and embryogenic calli, D:
Regenerated-shoots and roots from calli, E: Regenerated-bulbs from callus from
suspension culture, ! Regenerated-plants from suspension culture, G: Directly
regenerated-plants, H: Plants of Lilium cernum KOM. after transferring to soil in the

pots.



(A) (B) (C)

(D) (E) (F)

Fig. 5-4. Mass production using in vitro culture of rare wild plants.

A * Embryogenic Callus of Dicentra spectabilis, B : Shoots and roots regenerated
from calli of Dicentra spectabilis, C : Shoot regeneration from axillary bud culture
of Dicentra spectabilis, D: Multiple shoots was induced on MS media containing
BAP 2mg/ | and TDZ 2mg/ ! in Dicentra spectabilis, E : Shoots regenerated from
embryogenic callus on MS media containing TDZ 2 mg/ ! from Lychnis wilfordii
MAX. F: Regenerated-plants of Lychnis wilfordii MAX.
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H4E2H 2

), 298, ANEAE 5 B BEEY ZANFL BW AT
B Bge As) AAT WU Aes FHF NBA Poo I
Axe ARG HEAREUBAY ME L BEY AzAL TIsaA
AN® APAFE eI 2ok

-&uve-

1. Al P doAA wix 2 AERZzEAN g A4, MS viA
(Murashige and Skoog medium)®¥j#ld] AAZAEZD GEXHIA(24-D,
IAA, NAA, TDZ, BAP)YIAM+ 24-D 1, 2mg/ ¢, NAA 1, 2mg/¢, TDZ
0.lmg/ £, BAP 2mg/ ¢, Gamborg Bs®#] Xl A= 24-D 2mg/ ¢, NAA 0.Img/
¢, TDZ 1, 2mg/ 2, MSBs¥lA] (MS salts + Bs vitamins)ol A= 24-D 1mg/
¢, NAA 01mg/%, TDZ 2mg/ ¢, BAP 2mg/ Lol 100%9) A= FHLL
B _

2. A A AAXEER =¥AY©Q4-D + TDZ, 24-D +BAP)= @57
grg Aeyxs PAo] 433 FEsA UEgory & wjA e MR, MSH
219} MSBsel Aol A A2 P &o] RE ZRAYAN Fs3tA HerE

3. 271 2 o E3let Ao B wiA] € HAENGZHEA aHE FolrV] A
g AFdA, gEAZAdE [AA, NAA, BAP Ao 438 7] £35
293, 58 o] Aol multiple shoot?t AT 24-Dst YA
AE 24-D 7t A% £33 JAEA7 et 24 sjxdg £7] £359
Ard zol7k AstA uetstth. £7] A% 9A] 1AA, NAA, BAP A g A4l
*35% AxE Yt RAA 2, multiple shoot YA Age A4E EARE 2
o]z &3kt
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4. NAA HoNA 713 F53 e 23s Bgn, %a AF 94 NAA A7
AA 71¢ Fzsuth BF2EA =gAIME Fele 23 £ AFo] A
o dojuix] gkgir

5. 1A ¥iX| A NAA, BAP Mol 714 F5¢ QA g4 232 Yk

6. 7IHP/3€¥ bulbmf A}8% ANujFA, AEQFzZHED] H7 =R e
1/4MS A wiA oA shoot &3}, shoot 4%, ¥ £3} ¥y B3t 2 A
bulb £3 =% 7bF F5% Ast #2EUC

7. B> EG9uFS 8 A 24-D Img/L S A3 Axujx o= up
A ALY FhEtE AL 4 F AU, AEAFZHAI} HAEA g o
ARl FHE F4 glo] A Aart B4L ddT, X T4
= salt strength?} ZAge] agl F43 a8t 2812 AZZAA} A
252 Fe AA RGN 2E BejA PolZP 2 RE shoot 23Ut BHFEHQY

8 &usl &, #e, 98 F AL AEA FEE AWo] JF HFd, WS
sucrose =& 2 wjAd] A FAE @, MS 7|2 wjAe] 24-D 1lmg/ ¢
€ A7t 3%9) sucrose® A& RolM 7 F5F shoot ¥3E RA,
shoot Aol gloiM= MS 71 wiAe]l NAA 1mg/¢E H7t9} 30%9
sucrose® AT FolA FFHUG. Ao 3= MS 712 Hix|o] NAA Img
/¢ 7t 15%9] sucrose H7HE oM 1A F5F AT}E AL $ U
o B9 B3 2 A, Q¥ B3E MS 712 ujxd] NAA Ilmg/ L & H7}
% 6% sucrose® H7FE WAAAM 7bY 5 UEAAT. Sucrose 6%
€ AT iR E 2318 dWo] 4F3E Am AL ML gu YY)

9. Polyamines #<! spermidine ¥ spermine A7}oll 28} mAuix| o)A shoot &
= F A EFAAM Ze A& Yz 93, shoot IS
spermidineX 27} Bt} EFHH o2 vehkrh Qo] ¥3hol SlojME spermine
A7 B gt es vebgto ¥l ¥3 2 A%S spermined ol o
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3 53 Z2F4E YR, A 23+ spermidined 7Ho A RE YERG T
AA A A A spermine} spermidine lmg/ L& HlstHe o o, £71, ¥
2% Bgsaigo. 23y NAHoA 15709 93 27 F o 67449 AW
A 71#E3 7 F2EAY. Spermine 1mg/ L & H7FsIAS ® AAE uf LA
o] A=A ole 24-D 1mg/ L E A QAR AN Yetes A F
A JErA R, $vhel el A polyamine®] M2 QAR BYG 1
AujA oA a#A7t o G AHAE A& F YU

10. €48 Q8 YS T3 238 AEAY EY ¢35 A, AEstE HE
A AWEEL vermiculite + perlite (1:1 by volume)dlA 96.3%E el o
g FEe AnRE AAUL, w7 A8Ae 23 AL peat mossIA 7}

F Fsst4rh

11. £vg Az 7|yulFe SalA Lol AEstd HEA Y Wl o
BE dolry] A3 57kA € random primerE °l&s At AMESE A ZA
% 12704)2) DNAE Al83t9 PCR 71&€& 8% RAPD A5S A% 23
57}A1¢] primerdll 4] 3779l RAPD marker bands’t #&HUx 2 F 3719

somaclonal polymorphisms®] &&=t}

& g5z B$E 24-D 4 mg/L7t 7 B callus B4

=1
g2 ngon, 23wz A$d 24-D + TDZ 01 + 0.1, 2 mg/L9 A%

2. Shoot?] &Ae 24-Do EE Haldd dFAHR ¢gov} cytokinin <l
TDZ3 BAPS A% ZE ujx|o|A shoot7} A std o},

3. TDZ H&a3t wR|dA] shoot?] AL ulr] BEoAM9 AE3}= tlde
shoot AARGYE Zol AFo] F=Hen. BAPE AT uix|¢A
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multiple shoot ®3}7} o|Fojg o 1709 AFzHA 36719 =717 23
A

4. 523 dguigel AT AMEMY FIlAA M B AAZHE =T
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