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Summary

Pollination methods, immature embryo culture, and the F, hybrid production, were
studied to produce hybrids of new red flower color by obtaining interspecific
hybridization between white colored Lilium longiflorum 'Nellie White’ and red colored
Lilium callosum. The hybrid production, was confirmed by various assessments of
phenotypes, chromosomes, proteins, enzymes, such as PER., AcPH., and GOT..
Expression of flower colors was also investigated in the conclusive study.

The results obtained were summarized as follows;

1. After pollination, pollen tube growth in the cross of, Lilium longiflorum ’Nellie
White” x Lilium callosum was observed on the stigma but did not grow to the
ovary. Pollen tube growth in the cross of, Lilium callosum x Lilium longiflorum

"Nellie White’, was not observed on the stigma.

2. The ovary enlargement was not observed in the both crosses of Lilium
longiflorum 'Nellie White’ x Lilium callosum and of Lilium callosum x Lilium
longiflorum 'Nellie White’ after pollination with 1/2 cut styles, but was observed only
inthe cross of Lilium longiflorum 'Nellie White’ x Lilium callosum when pollinated
with styles cut 1-2mm length above ovaries. Approximately 12% of immature embryo

were grown after the ovary enlargement.

3. Pollination after cutting the styles 1-2mm length above the ovaries, 0, 2 and

4days after flowering in the cross of Lilium callosum x Lilium longiflorum 'Nellie



White’ did not induces the ovary enlargement, whereas 043, 10.76, and 9.52% of
immature embryos were grown from enlarged ovaries in the cross of pollination of
Lilium longiflorum 'Nellie White’ x Lilium callosum, 0, 2 and 4days after flowering,

respectively.

4. Ovaries in the cross of between Lilium callosum x Lilium longiflorum 'Nellie
White’ rapidly aborted 1 week after the pollination, whereas those in the cross of
Lilium longiflorum 'Nellie White' x Lilium callosum showed maximum size 3-4
weeks after the pollination, and 14.7% and 11.6% of immature embryos were grown

in vitro, and then the abortion occurred 5 weeks after the pollination.

5. Immature embryos harvested in 3 weeks after pollination were grown
significantly in MS medium after 2 weeks in culture. The percentages of immature
embryo growth were 70 and 56.5% in Murashige and Skoog medium containing 3mg/
¢ NAA and 0.5mg/ ¢ kinetin, and 3mg/¢ NAA and 3mg/{ kinetin, respectively.
Those were both 13.3% in media containing 1mg/ ¢ NAA and 05mg/ ¢ kinetin, and

5mg/ ¢ NAA and 0.1lmg/{ Kkinetin, respectively 3 weeks, after culture.

6. Percent germination of immature embryo were 10, 6.6, and 3.3%, respectively in
Murashige and Skoog medium containning 3mg/ ¢ NAA and 0.3mg/ ¢ kinetin, 1mg/
£ NAA and 05mg/¢ Kkinetin, and 5mg/ £ NAA and 0.lmg/{¢ kinetin. NAA was
more effective than kinetin for the germination of immature embryo. Embryo plated

onto the culture medium started germinating 3 weeks after culture.

7. The phenotypes of the F, hybrids obtained cross of between Lilium longiflorum
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‘Nellie White’ x Lilium callosum were intermediate between the two parents. Flower
color of Lilium longiflorum 'Nellie White’ was pure white, and Lilium callosum was
dark orange, whereas that of the F; hybrid was light yellow, and petals were rolled

up backward in flower shape like Lilium callosum.

8 Number of chromosomes in both parents was 2n=24. Karyotypes of Lilium
longiflorum 'Nellie White', Lilium callosum, and the F; hybrid were 2n=24 (8]+4i),

2n=24 (2V+6]+6j), and 2n=24 (10]+2j), respectively.

9. As based upon protein and enzyme analysis, total proteins and GOT were
influenced by female parent, Lilium longiflorum 'Nellie White’, PER by both male

and female parents, and AcPH by male parent, Lilium callosum.

10. Flavonols were not clearly seperated at 340nm, but F) hybrid were able to be
ditinguished by maximal peak differences on the given flow time. Anthocyanins and
carotenoids were not detected in white colored Lilium longiflorum ‘Nellie White’, and
the absorbtion spectra of anthocyanins and carotenoids in red colored Lilium callosum
were 0.8 and 2.1, respectively, whereas those in F; hybrid were 1/4 and 1/3 in Lilium

callosum.



SANAE FALAL EerEe] P4, AAMAGY BHEI} golAUAN Fa7 F
T8 e, Auprles] Yo Aol Fds T dYHI Y FIH
Aufe LHd FH GiEo] fa (BEF, 1981; Rees, 1985), I FAME #W{HF=
AAHe=2 de olg&Hx Qo

@A felvtetel] 2AEtT e WFFE 109F0] e A2 (1980002 LA
dedZiFdez 29, $uads vRT dEo] A A=A (HEH 198D LA

2

th dEolE 16Fo] A3 Yoo (HK, 1987), 21F Lilium longiflorumE 1947
FurRE n33} §YN A &8l (Kiplinger ¢ Langhans, 1967) A Al &<l 3} 3] 4
2 A s gloh

ey sudlA dstgoz Ausn gle WIF 729 dFEEe #5dol JEsia
J= AR en, FAE] AL FAduae AF3 FAe AEF

A zhE o},

olv] LeMHFE M §FL anAte Vlske] dgte FFKA 235 b

o

3 (Mol %, 1989), 9 ¥el(Spamaaij 5, 1985), fit#itt (Doss S, 1986; van
Eijk %, 1978, van Eijk 3 Eikelboom, 1983), A Aluf-& (van Eijk, 1971), % {Ziit:
(van Tuyl &, 1990c; Broertjes®} Alkema, 1971) ol )& 37} 84314 o] Fo]x
I ded HEEAM e tdgAde tigh 237 FolA A oldwE AT (Lamont,
1986; Mol &, 1989; van Eijk &, 1986; Willkins, 1988)7} o] o|Fojxxm ¢}

ol g FFE FAsty] AT ez A Fxage] aFH AT Qew (van Tuyl
5, 1986; van Tuyl &, 1990), §3] ok Fo] AYn Y&t EA4 F Azl 7|38
TENZ 5 A steld s, Mzt o2 o] &3l HYY ZE &1, 28 U

d & 23 AEFF A A A7 olFojx . Utk (K, 1987 Sparnaaij,
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1979, van Eijk &, 1991). Z2ivt S-evbetelr] wWyte] 3t mg&Zo
Z29A (&3} K, 1990, & 5, 1991; 7, 1991l v &8 it
Fevtetel At MFEFE R s HAA (EE, 1981; %, 1980)0] 7] @&
o £F M8 E A&7l Agsith AuFoz Fazo] WMol Frzp B ¥ W
2k obvel (el Lilium longiflorum ‘Nellie White' 9} At 20 2 4] Zalzto] 2 Q]
Lilium callosumztel F3ruzbg gstel fAde vmug Age S43tnz st
Lilium longiflorum ‘Nellie White'$} Lilium callosum?zt®] Al $3o] AAx o g ol
FolA 2]l 7] W&ol FATE A %ol B AFolMe Ry MM vjsa) u)
F& Fa F FHY AFAAE FuAsiger 51 A S HAsNA FF

@32 Belsnatsgch



II. 5

delFe AAReR 1309 F0] £X3tn Jon aFeA 71F0 fAueE £
FEotAlote] HFEol U, 22Fo] fFHol, 37Tl HuiFol X3 Ue Ao
relA Aok (BEF, 1981; Rees, 1985 4K, 1987). o1& F fgvedls 105 (68F)0]
At led, 8 (199D3 4 T390 o3 AAdEle BT Rt REEOZA
sAlo] ot g g WAVMAZY wom mHNME, WMi¥tEo]l HoU o]E o] &3 AEF &4
of 3 A7y} g&alA o]Fojxx Q) (Marshall, 1970; Marshall, 1972; #K, 1987
Synge, 1980).

AMEZF 542 Doss 5(1986), Mol %(1989), Sparnaaij (1979, 1985), van Tuyl %
(1986, 1990)0l] olaf thkg 3, FAANE AT BE =7, WHA & HFHALZE o
Folx ¢ov 53] van Eijk (1985)2 ot F FHANA, van Tuyl 5(1986)2 o Fu}
ol A Al F e Fuz §4L T 2HE 42E 7 ddnATh

a2y FHAFS difE Bgfo] dAdozA AL FAE IA Rdte FAF
ol WlFxx Ut

olgg ARl die AT EZ+= Knox (1973)9F Howlett $(1975)& I AR 2oA,
Knox% Friederich (1974)2 Leschenaultia, Heslop-Harrion 5(1974)& Iberis, , Li%}
Tsao (1985), Fett 5(1976)2 #W3gtol| A wZF pollen-wall proteins 2H-&o 2]3le] HA
2 Zfko] ol o)A grrti ¥ 1383, Ghosh®t Shivanna (1980), Desborough®}t
Peloquin (1988)2 wi§te] 79 esterase®} peroxidase 2}-&9 o3t E3lglo] dojdr}
23t Nasrallah $(1970)3 Levin (1971)9] B wol| ojstd Wge w] YA {8
it oz wiFolM ZRHA =t E et Brewbaker (1957)2 Wjte] A9 F5F,
{EAL, viFoll M AAzgoz F3jte]l dojdrtnsdtd Stushnoff ¢ Nelson (1966)2

B33te] Aol B usigdon, & (19942 F3ste] A {EHEF MRS o|F

- 68 -



o AY TrelA BLEUttn Bustgi

NS HEL Jost (19070 oJ3te] LMY vjF MEWE SAZ A 2713}
$ A= g god, 7 197De oshd Byl 3ujA WES AYsA g
hoz FAE d& T Av ALZ AAHAG (£, 1989). 22y Aschers}t Peloquin
(1966b, 1970), Cambell®} Linskens (1984)& Lilium longiflorum A BREHE Thso|
o] Fol2j A YTt B mEY Tt

Lilium longiflorume E£°223 FradAl Asano (1980c)t 1E¥4F (higo] o Als]
= A4S JEddYR Hadtdn, T RS ERELT AloldlA fiEe] oal
(Asano, 1981)¥] & van Roggen 5(1983), Ascher (1977)& feirZole] AubzlA gl
HAck Ao

ofejgh d¥e FH3/] Aste (EHEAYE AL BRLES F39 IHAT=
(Asano, 1982; Ascher ¢ Peloquin, 1966a; Hiratsuka %, 1983; Myodo, 1962; Watts,
1967) ¥ Ascher ¢} Drewlow (1975) F594& F8d (EME ko] £3dcx
B3l

3 Ascher®} Peloquin (1966a)%: Lilium longiflorum®) {E4E AAS B8 Jjkoz
ek 29 el AAF MSF 6-990] BEHalE Aol aRHoYUtn Busgon,
E£5 2% X A% Lilium longiflorum® $EWHOZ fiHE 4-7C ALAdE 4

g Aol A7t IR o™ (Ascher, 1975), &) R HOZ 3FE 24Tl A

He

48413t (Ascher®t Peloquin, 1968), 30T-39CelA] 48217+ (Ascher®} Peloquin, 1966b),
235 A 48413 (Cambell®} Linskens, 1984), 45Col 4 15-25% (Hiratsuka, 1989), 45
Toll* 5% (Hiratsuka %, 1989), 50Tl 6% (Hopper 5, 1967), 40CT-50To A 30
A4 60 (Matsubara, 1981), 70C-80Cx 2 (Roggen® van Dijk, 1976)ol4 &2 U}
Aty 2austdes, F3te] o= 35ToA 2423 A8 (Ronald & Ascher,
197508l & 3& JetUidota B ésqch. 221y van Tuyl 5(1986, 1990, 1991)& in
vitro “FeRl M FHAIFIE Zo] EHHe|AL, {E¥S 40T-60TAA 1A @ A$

-7 -



(van Tuyl &, 1982), =8 50T A 58 AHgA 17l AUt nstAd Tt (Fett, 1976).

BBA (e FettS Lilium longiflorum 1 7% @olgo] 425%0|3l2 el 1
(Myodo, 1962), Post (1983)2] B iell o]3td 90%<2 ol&-g veElo] & 2Jo]E Ho
FRon M AL 274% (Bowes, 1990.)8 ERUA 229 E2Eo| ulg}A] z}o]
7 A}

1EBF 2L 124137t (Hiratsuka %, 1989)9lA] 48417 (Myodo, 1962)e]u] o] Foix%]
o, A 148 b F& #RE JehAd 2 Adx, Liium longiflorum® w$- £&
dAE Jepdttn B3t} (Asano, 1980c¢, 1982b.)

North (1975), Dowrick# Brandram (1970)5& Z7ta ¥ Fruold wie =il &
F2 el g4, DNA B4, A wide] v 8o g gt Fug
Wog dojAs Fale AR Audd uf$ A o yhel AR A g4y W in
vitro ‘el A KK siFE Batd AAE A WEE Baddrt (Asano, 1978,
1980a, 1980b: Asano®} Myodo, 1978, Dowrick® Brandram, 1970; Hayashi %, 1986,
Kanoh &, 1988, 43 &, 1990: 4 %, 1991; North, 1975; North®} Wills, 1969; van
Tuyl &, 1992, 1990a; 7, 1991). =& LK#AMe] HXNHEES Y52 (Arisumi, 1973), &
v (Iwai %5, 1986; Zenkteler?} Nitzsche, 1985), ¥ (Belivanis® Dore, 1986), bufj3
(Inomata, 1977), Ornithogalum (Menendez &, 1986), Petunia (Niimi, 1972, 1982), % ¥
(Niimi, 1978, Sayama %, 1982), Iris (Yabuya®} Yamagata, 1981), Eu}lE (Nitsch,
1951), £ % (Ranning %, 1990) &, tt& AEFAAME MAE dJUAdn Husgo

Raghvan (1966)-2 A #40F vl olm| At F g3 AAZH Ao FMo) &#HE
3 1, Asano®t Myodo (1978)2 Murashige and Skoogdl 2lo| 20-40g9] sucrose

% NAAHZIZE AFAeo|frn Bustged ole &3 K (1990074 ¢ 5 (19D% v

W

%3

BiFel A Aol AAGFe 10%0 T (Northeh Wills, 1969)e]2t3tdeh, A gt wj

g A HESAT 2 277 FE KK (05mmeldhl B g oz A
LA

stn H3ses g8 JeEldtt 29 (Asano, 1980a; Kanoh 5, 198R), # #AL

- 8 -



Al kPO 2o WEtE dAbo] el (Asano, 1980a; Dowrick ¢+ Brandram,
1970; Hayashi &, 1986; North, 1975), °o]= fEA4%3 vxd sAols .
Erythronium (Allen®} Antos, 1988)2 7+ z+E o 29 ez wale A 2ol
o3 vepdth st 3, Allard (1988)% fdzkaelel o) vetdotusict. Wite] 7
$- Asano (1978)%} Noda (1971), Myodo (1966)¢] H el o|3ld EAH L Fe F3¢
He)2 el ol de Jong 9 Rademaker (1989)7} FstellA] & R GE v 523

At Impatiens®] 7§ AA Mz wiMg wste L Fi2 AR Holflen

(Stephens %, 1988), Pelargonium A%} WA WFA] Fi1& FHLE FH02 FY4
o] Ao vtellm (Nugent®t Snyder 5, 1967), 7HdlolAdel AL FiAldE KL%

A 7zkol] g b=t nEA Y (Mehlauist, 1939). %3 Ornithogalum®) Fn 3ol A= W
Map el FAdE d3as g 27 38 Yeldo s (Griesbach
%, 1993). 183y Horn (197D F ¥ A% AuiF7e]l wstd otgd Midol ve
woo), Mynett (1986)9] W§ AujF wFAde 43 #ER7F Yt Rado

Stewart (1947)2] H.31oll 98t Liliumel G A+ 2n=240]12t 128 % 29, Bennich
(1979 M4 Efdeoz FHRolE FEdTRdATE Noda (197D 439 A
EML e Audd agg oo werttmstgoew, Lilium longiflorum 3  Lilium
callosum®] BMAFE 2n=24 (Qu T, 1988; #, 191)¢ldl A2 & FegE Retn
Bzttt =3, A EAES A 549 zold w& Hlu HH& (Noda, 1978,
1986)%+ v} U, Lilium miquelianum (£, 1971), Lilium concolor (£, 1979), Lilium

amabile (£, 1981)9] FH4H Fx9 54& Bug 8 AT

tlo

Yamaguchi %(1990)& Lilium concolor, Lilium callosum, Lilium pumillums 3% °]
A2 vsd de 2t ukn Bustga, Asanoys F7F 2 FA G e GAAsE A
2 watgtty Ba39 o™ (Asano, 1983), £7+ w#AF EHAD 9 756%7F T4
EE ZF7iol Bdso] A4 dMA7 Jebdoh2d R (Asano, 1984), A7 3uf Aol A

t} 2 genomed YENAATHE ¥1n% Ut} (Asano, 1982a). Bang (1988) oA BY

-9 -



A apolz Qg I 3 R A PEHE FESAT

3 (19D)E A4 Yl FY proteinsg SHEHE v J2{709 band7t FAEH A=
E4% bande TFHCE JetWtin B uddn, 4 (1989 Lilium callosum ) 7

£ 2709 band¥t ASo] HZ2E ® g, van Tuyl 5(1986)e] H 1o 93ty YolA=
Vel gttty H3d T Weeden 5(1988)8 E oA AcPH, Parfitt 5(1985)&
Ao 7ol Boole] wEFoA GPI® PGM, Messenguer 5(1987)& E 4o} T Z71o) A
EST, IDH, APS, MDH, GOT, Boumnival &(1987)2 Al#}olA PGM, GOT, PER,
Kobayashi %(1987)2 Anthriumel4 GOT, PER, MDH, DGI, Hauagge $S(1987)&
almondelA AAT, GPI, LAP, PGM, Durham %(1987)% X<%olelA] PER, MDH,
Cousineau S(1989)2 rasberryol 4 PGM, Colby $(1988)& PER, SKD7} 2&#x]o] z}
EZ£L TE3E marker24 B 123kl van Tuyl 5(1986)2 Lilium longiflorumel] A
PERE #r#rated A #&& F3eA & + AdAtnddn Menendez 5 (1986)
ALz AFTE ShielM 5EXE BiAv
AHE BRIAT

Griesbach (1984)2} Paech (1955), Asen (1979)5 ] 93¥ (f(re T M o]t 3Fat

dm

@ Rkl EAs, o)2H AEDTREE

3 ABo] M AAFATtstg s, Harborne (1979)& Z R xol=9] &akn 28
ol webr KEEKBIRE ¢ & Ui e Ballington 5(1987)2 blueberryd 7 $-
StE Aol o] =% zlolo] 2o&l, Asen 5(1979)2 Larkspur® 7<% pH¥E %o wa} 3}
o] W3ttt ® 13l t). Cohen S(1985)8 Gladiolus® 7% UEAobdo] 3 groupl &
B A4S Ve Jdusideny Fxlol ¢y M AL FellME 34wz gl
o] yeldrlusldct. Sakata®t Arisumi (1985)F S o] Wil QA MzE wRtol|A] SLE A
obddtaol B2 FF9 BES ol FAUY A4 Mzo s duinssy ML A

A7 $4 2EP o2 dedS ¥ b 3, Nieuwhof $(1988)2 F oA ¥3e



Banda (1968) Lilium pumilumole 712Exol=  MAr7t &89 Lilium
longiflorum o= 7}2E]:x0]= (Banda, 1968)% QtEAlold (Banda, 1967)7F &a)3}=)
gEttn Bastdch oo oA glucosides & Atololl ols) AMzo] H$ Hos n
2 (Arisumi F, 1977)% I3l ZA$ AEAlold S BEZAMA, JI2E o= FH Ao
stlMg 2y 3= B (Kawase®t Tsukamoto, 1976)% AT,

Asen¥} Emsweller (1962)< Lilium regale® Lilium leucanthum® RZZEA =34
AlE°] kaempferol glycosides #&e] A Yeldoh sl 2, Hahlbrock (1981)% =
A3 ivoryAfe] F¥o] vt FH MZ2E Uehgol Fe] ZABA FA-o| st
&



m. #k 2 Jitk
PR L. Witk

Wkl fERZHS SAs7] flste] Wy
1991 39 FY¢F=H

ARl Lilium longiflorum 'Nellie White' &

SH FAIAANE Tt 944 5 AMESIg . AAMACl Lilium
callosume AF% BAF NL§ 47 Ao opstn Q)
Fot  (Fig. 1).

A3 skf A8}

Fig. 1.

Different flower color and type used for interspecific

crossing, Lilium longiflorum 'Nellie White’ (left), and Lilium
callosum (right)

MetERE 918 A2A e peat mossoll  Azte] K55S FRHAIAA Lilium
longiflorum ‘Nellie White’ &= 5CelA 473, Lilium callosum & 5Tl A 1053 28

- 12 —



83l Lilium callosum® N8 A1717} Lilium longiflorum ‘Nellie White' Bt} of 554
E =7 ERE Jakete syl E dAAAGD O%ER LAES S8t 7sAo)
Te& AAGALY, FEA]YY HAE Yot (Ll E AASIET. FRade Y3 (¢
we MR vdaszed AN A8olN AT, RE HHS (EHS 3 F =
Al Al el 2EE F3F 25T-30TC, oFbREE 17C-19TE 4 Alzon o

3 2ol & AET AEststo] DAY AFg AABATh

[-1. {EBE HRRE

WAL DA 19 F, 2 Fol trgakmE HAM) MHES o183l Zz 0uEog
K 28 AMAT #H% OE TR EBRALS YA e fFAEAE =52 A
FAD. fEHE MR #EL Martin(1959)9] ylol we} 28 24237 Foll H3H e
FAA&9 (formalin, 1, 80%alcohol8. acetic acid, 1. V/V)oll 24A1zt H A4 A&

&, B 8N sodium hydroxideoll 2413+ HAAAIA 2AE AZA F, FFFo 44]
b AHET 01N KsPOsol 484 aniline blue dyeE #718te] slide glass® ¢ 2HAIA

4004 Wigeo "mHoz RS

1-2. {EkEd o)} ZKiol MA = EE

4 1-19 st2d NAo] o]Fo|Aa ¥ A9t Myodo (1962), Asano (1982b)2]
sFdg ol wet fEkEdoe] zolol wE FHKES U3l Wl zZH 20urE Y
T, fEAE 1/2720] A, THOZNE fEiEHlE 1-2mmEATD g3 22 Hos}
T 7HA wRezEt FF #£HS BHE [-17 Zelsd 23:F TRIEAS @2
SR, Aed fifkels Imm Hol7tbA fEHE AL Yol Ytk Ao kM=
MSHl 2l o] sucrose 30g/ ¢, NAA 1mg/ ¢, kinetin O.lmg/¢ & #H7}slo] wigsig oo,

Mot aEs Bl Faho 45% BaEAt

-13 -



[-3. #BA717t Kol v X< g2

WL, W2 F, DAL Fol Zhzt (EfEEClE THOZREH 1-2mme AT A
@ate] Lilium longiflorum™ Lilium callosum®) {£¥& M2 2elste] ztzt goutR oz
Thel 8580 B2 AAE o] 83td Yo YUk 2FF TR BAS BRYD,
IR AFF KB A3 dug fAsdon, MY 23 KB -29 pAE
At

1-4. #H#% TRHREAS W3}
WA 2AF EHE FROEZ $EH 1-2mmeATD dustd 229 £He A 9o
stof zhzh, 20wrE Y MyoR THTO PEES Wl W T, EH 1, 2 3 4, 5330

LIRS dFeAR, o) AMUE ®E 1-29 Zo] 7IWulF 45730 BR3Y

.

HEIO. KAKE NG

B -9 2o Yo EHst, 37F THS AASUCH, kMK AHE 4
AE F4 @7) Astel THN Walel2 sz AUE F WACZ s o)A 59

bty Fed 1-15mm3A v RSMTS Hwste Agsln

O-1. K&K 4 F A= BFZHA B
IS MSHiA ] sucrose 30g/¢, NAA 0, 1, 3, 5ml/ ¢ ¢} kinetin 0, 0.1, 0.3,

05mg/¢ & M2 EFstd utddF BT petri disholl 10mly FUste] Mg &

- 14 -



AW 30MH S Z 109 E o XAstdon, wjkrAe 25T (£27), BEE 1,600Lux,
19 1647 §B5 02 29a9n, M4 2359 35 F 2abelol A vlawel 4H
4g wasec

O-2. B0l njx= JF2AHA

D-1ol4sh & s 22 shola A4 4%F vl%ule) wol A2 FRaic

FERI. FRlEEM S RARE

®EE [, DA Lilium longiflorum 'Nellie White’ x Lilium callosum

Wela, 2&

i

el Fig 2ol
A7lel el #)ve AAd vermiculiteol $AL Este] 47 A
of Fig} 7ol 24 671W7 LA ZAAA vlmpLaech vBe 5 BRPe] AT
A Wg @7 AT el 97 Alvlstel, FWL A} o] Fol 104AE Hale] B
& W, B 6AAE HEUALLY,

17 S AHE-3t Ao

=4u) m s}

Ac

A48 A Hstrt o] Fox

FRI-1. kR 54
FR Fio 7o 327, 2%, g, 9%, 9% 547 g4, 84, Y 55 v

TS
An ASAAAMY ENS uT T3

HBm-2. Rl Sg9nu

A Ao g ZAE 2 2-3mmE A E3 2% colchicine & Mo 2417 A A2

3 ¥ Carnoy'so oF 2A1zF A& F 60C IN-HClo| 587 K58 Al AL 1%

aceto-orcein® 2. 2 2A]17t A8l squash preparationdt & 4008e] v &2 VAR
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ozt @8 A9 Zole Jinno (1963)9] Wil )3t filer Het micrometer® &4 3t
Relative Length (RL. ; JA g4 do] A Al chgh Gl Zojo] wMEg
2 v ustila, & 2} A9 2eke form percent (F% ; P A2l Zolo] it short
arm Zole] H)2 FAIEAc A A1 AR E NFoRE] Foll 23 g3
A AF 47-502 median (m), 36-46& submedian (sm), 12-35Zsubterminal (st), 110]3}

£ terminal (t)2 T A3t oh

HRI-3. 993 qF 549 %

*H Pt AN 84 FowAn Z4A (Peroxidase, Acid Phosphatase,
Glutamate - oxalacetate transaminase)o|A] %2 zbol7} QeAE LolB 7] 3ty
TR LRSS FHUd. AR T 2vA &S AHsA AT F 4T
oA 50mMe] Tris-HCl buffer& Yol 583 E4% ¥ Wsus dFerA
17,000xg 0.2 30%3 ddEeiste] 25wt HEA 0C olate] WEuo) Yeduz
A st Alg3tdd. LKB3 A AE 9 polyacrylamide gel (pH 35-95)& Al43ld
40mA oA 200Vell Al 1A 400Vl Al 2A12F 800Vell A 2A17F, 1,200Vl A 1A)zH
F3b kst At

oy gL 02% Coomassie brilliant blue RelA, PER g4 0.03% H:0: 25ml
ZF% 100ml, benzidine solution 25ml (benzidine 1g, acetic acid 9ml, 2&F440ml &%
H)e] FM Ao 30T Kol BMAIZL, AcPH 948 50mM sodium acetate
(pH 5.5) 100ml, MgCl; 1ml, fast black K salt 100ml, 1% £ - naphthyl acid phosphate
3mle] @MHfoz 30C dxAoAM LMAZ. GOTY EXe pyridoxal - 5 -
phosphate 6mg, L-aspartic acid 240mg, a -keto-glutaric acid 120mg, fast blue BB
salt 180mg< 138ml F ol %<AF IM Tris-HCl (pH8.8) 12mie] Aoz otzH

ol A 303 WA A R
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M-4. £ EoHr

ElN Sds 4% Bweshr dstd (Els T-EF 500mge #Hat 1mle
MeOH®| &3t =< ¥ 054m millipore filteroll o #}3lsd 12, 2N NaOH=Z pH3.02o 2
xdste] HPLC A48 H¥ S Az T 20418 FY3k H#7tgct. HPLC (Waters
model 244)& ©] &3} column& xBONDAPAK cl8 (Tmmx 30cm) £ Al&gon
340nmol Al FiK 15m ¢ /mind =9 119-140Kg/cr 4H 22 Lilium longiflorum 'Nellie
White'= 10 'volt2 Fi# Lilium callosum € 107 voltZ HZEsgch olw £uji
CH3CN, HOAC, H.0O (19, 1.6, 79.4 V/V)& AF&3l

QEAhIR JtRZE o= St 4arE 0.1% HCl MeOH=Z A2o]A <k 8AIZF Hhil)
3} 31 Hitach U-2000 spectrophotometer® 530nmol A ® A4S A3l QHE A]op 9
EAQE BABA 1, 4ere] FFHL petroleum etherE 8A| 7 FHidoA] F2&F F}ZE| o]

Eo Zx2 A
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V&R 2 %
%R 1. Bk

I-1. fEBE R BE

WgHe) Fmpel wE EHH MR FFE doluy] Ysle HId £H R &
R Lilium longiflorum 'Nellie White' x Lilium callosum X {E9H% HRol F %
M ES B8 7oA AAHE ddol et ol Asano (1978)9) 7A$-st 2
< ZA#E JdegdA o™, Ascher (1977)7} Badt 3F F7A] 1EHE A go] o]Fo
Aoe AFAe BE zelrt UJATh Lilium callosum x Lilium longiflorum 'Nellie
White' & B4 FFAME o] vFstA Jetdot (Fig. 2). ololwel ikl e
A8 EMT MRl YeuAl @tk ol Asano (1978)%, Kho¢t Bear (1971)¢]
R gk oot Aite ZATBA AolZ A% M) WA Aol e (i
B A9 Aol € Uede Aoz Az

I -2, {EfE ol 7t Zhiol v A= ¥E
Hig 1-19] #RoAMe 2ol F 23 BHA {EME R A4Hog o)Fo)x)3)
Wot {EfEdolE UM g deEjstd BHAIZ BR, Lilium longiflorum 'Nellie White’
x Lilium callosum o F59 {64E1/2 A9 BHAME TFRIEAZL o] 2R x] gste
o, {EAE1/2 A #Hol A9 FHe BRET o EAEHUN) Bse @4 Uiy
At ol FEF LA {EH VAol o|Fo2)3] &2 (Asano®t Myodo, 1977), W
o A gz At Ao} Wiyt o] FojR| ) ¢ekthE RS Z Brewbaker (1957)

2 Jost (1967)9) Buoh 2 A2 Aztedch FROZRE 1-2mmZo| fEfEd

_18_



IFig. 2. Pollen tube elongation of Lilium longiflorum 'Nellie

White’ x Lilium callosum (upper), Lilium callosum x  Lilium
longiflorum 'Nellie White” (lower) on style of the maternal
parent. (100 ~).

Clp ol HE] 1-2mmzlel fEFEEEE Ko ASr SIS g E ol o] o]

feprziolel Apolol whit yEgE stz Aol vhebdvh olis A@ 1-19] Eiel Al {EWT

- 19 -



Aol FiRol A o Folal AolurF AP e WAl o] Foldl ol

Lilium callosum x Lilium longiflorum 'Nellie White' 2] 7+ 2o] #zhitYie} o]
T AEAE 172 Az Bol Al TR A7 W8l o] ol edekod, k¥ 17§ 3473]
Bl gly]o] 27 Ao = b3 #iaExis Aol vpErRTh Ao R BE 1-2mm ol (Efr
Aok Rl A Tine ER-ER R L Hen 1olsk 2 Estx|o] vhi: A4

& VEb AT (Fig. 3).

Fig. 3. Ovary development according to the different style
length 2 weeks after pollination.

A Control B: Full length style

C: 1/2 cut style D: 1-2mm length style

oleleh Aabiz ey Al4ol Aol ool x4 ke whEelis sloluhi Alztulu

ofi= hreb wfsoll Aol o]l obyl thi: QQlellA]l Qlojipix plow Aztbylivh

- 20 —



Te A BB 24417 olWel 35S JEtlAY. °]= Asano (1980c)% Myodo
(1962)°] A7 Z %ot & S etk (el s BT B8 257d & Ao

=

7& ZAHE wb Lilium longiflorum 'Nellie White’ x Lilium callosum®] 1-2mm 3}5
Zol ¥ A FollA vt Aol widf HAD, K#AKE 71K BHEFE &R (Table DE
H¥ Fig. 39 THACLA ztoleh o]l L#MME 11.88%) 71HAY &g 4 + AN
Tt AMyFaMe HaHA

Table 1. Effect of style length on embryo development in the hybrid of Lilium
longiflorum 'Nellie White' x Lilium callosum cultured for 4 weeks in vitro.

No. of No. of Length Width  Percent of Embryo

Part CST%GSCSIZS pollinated  developed of of normal development
ovary ovary ovary ovary embrvo grading
full length  NWxLC" 20 e = = % +
sWle ¢ xnw 20 - - - - ;
1/2 style NWxLC 20 - - - - +
LC xNW 20 - - - - +
1-2mm NWxLC 20 20 33 09 1183 +ety
length stvle [ C xNW 2 - - - - -

z) + bad -+ normal +++: good <+++ exellent

The gradings based upon the sizes from 043 - 2.06mm
y) NW: Lilium longiflorum 'Nellie White’

LC : Lilium callosum

I-3. BHA7 ZHidl v ¥
;Ao dag dEiteq TRIEAY E3E ¥ HRe U3 2o W
279 Lilium longiflorum 'Nellie White' oA T Z¥¥o| <zt ILAHT ¥
3 HAa, vl 2dFe 44 F ATl s AAHoR BAHJALY, Z7E 49F A
g7t gk ol A3 1947 7Y £ A3 (Myodo, 1962)9) Awele th2 Al v}
2o} Lilium callosum A e T @429 F AelFoAe TR R ozt

ARSI o R-E & fes = Z8E et Wl 4493 AP FelM e HEHAAH
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Lilium longifloum 'Nellie White',
X
Lilium callosum,

¢+ 4 |

-

Lilium )g:allosum
Lilium longiflorum ‘Nellie White'.

Fig. 4. Ovary development accorting to different pollination

-

times (AD control, B: blooming day, C: 2 days after blooming,

D 4 days after blooming) 2 weeks after pollination.

(Fig. M. olelgt api=-ala] -20] Aplol 7+ AsES byt

Fiel AT ek REYL Litium callosum ©) 4 WEfTleol Al #1E e 4=
AL, Lilium longiflorum 'Nellie White” A5, whel He]-Lol A] 0.43%. w203
Al ol Al 10.76%, WA A91% A e) ol A] 952060) ulZuhe] sl A LhEhpel oLt

Aol Avlel Qlejaliz zhzt 30, 31, 3deme] Zolir vbERNRIA, %2 ztzb 08, 1.0,

Lieme} 27145 vhepi i (Table 2).
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Table 2. Effect of pollination time on embryo development with 1-2mm length
styles of the hybrid, Lilium longifiorum 'Nellie White’ x Lilium callosum, cultured for
4 weeks in vitro.

- . No. of No. of . Percent of Embryo
Polllinmaetxon Crsozecsédes pollinated developed Leggth ,Of W(;gth ,Of normal development
ovary ovary any ary embryo gradings
Blooming ~ NWXLC” 20" 20 30° 08° 043 +47
day LC XNW 2 - - - - .
2 days after NWXILC 20 20 31 1.0 10.76 Tt
blooming LC X NW 20 - - - . .
4 days after ~ NWXLC 20 20 31 11 952 e
blooming LC XNW 20 - - - - +
2) See Table 1.
The gradings based upon the sizes from 043 - 2.06mm
y) See Table 1.

[-4. #HB#% THIEAXS ¥

EHAF 7o) 71 A WsE AHRY) 98 [ &% Lilium callosumol
Ae Bk 15 @R A kel LA WMEst Qe ¥ E3 HUx, e 2T
Mz 3243 Haslol KAKE A8 A& F AUtk Lilium longiflorum 'Nellie White’
dlME 25F A tFE AN deyg 3535 AT 45F A TaRE A4
VHEAZE olFoiH ot 5FF AHeltolA: HIt d4to] UEtgt (Fig. 5). ol: 43}
BO(1990)°] B FRF 65 Aest 7Y Fdve wasE 2ozt A

17F AeroMe Tmel dol7t 23mPou 3759 4F7F Hel ol e 313 32
s BHol B A AelE deEhdL, K#Ke THAZAME 15F HelpolM e
0.9%, 3752 45F ATl 1447, 1164%2] zto]E& Uetudch 35239} 433
A FoANME THe Zele 4FF M 77 32em2 Fovh, KBIES) 7] WA 3ol A
T 37 F ATt 14472 Fokoh 55 F HFAME 013%E vERHO 88 5F 30
= el Hatoh 3o visuiE A% 53 @48 UedS ¢ 5 AU (Table 3).
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Lilium longifloum ‘Nellie White’
X

Lilium callosumn,|
X
Lilium longiflourn 'Nellie Whte')

Fig. 5. Ovary development during 1-5 weeks after pollination.

Upper: Lilium longiflorum 'Nellie White’ x Lilium callosum
Below: Lilium callosum x Lilium longiflorum 'Nellie White'.

Table 3. Embryo and ovary developments during 1-5 weeks of Lilium longiflorum
‘Nellic White' x_Lilium callosum cultured for 4 weeks in vitro.

After No. of  No. of Length Width Fereent  proprvo

pollination Er%es c:(;; pollinated developed of of n ?rfn 1 development
week i ovary ovary ovary ovary er(r)ubr\?o gradings
T, NweeT T a® 207 237057 090" -
LC xNW 20 20 1.1 0.2 - +
5 NW < LC 20 20 238 0.7 10.51 e+
- LC ~NW 20 - - - -
3 NW «LC 20 20 3.1 09 14.47 et
) LC #NW 20 - - - - -
A NW = [L.C 20 20 3.2 0.9 11.64 et
LC XNW 20 - - - - -
5 NW < LC 20 7 3.1 0.7 0.13 +
LC ~NW 20 - - - - -

2) See Table 1.
The grading based upon the sizes from 0.32 - 2.26mm
y) See Table 1.



AANO. KA 5ia%

01 KM /Lt mai: ggzdae]
T E ropel Heki ga4 F4 914 Yale] el Hsbdel vlAey u)
toAFete Al Yol chek g aael Rulol mEh AU M fipol

A Ao R AN T v el vlste] a7te]

(ot

1 g5 oy 15n
Atk 71l 214-590F FUiel AR o R YE] olutw]o) A (Fig. 6) ¥
izl o3z AL FFEFE vpgelr] dojbi: o Edyich olv]sk 7i)i-

Asano®} Myodo (1978)2] W 319} A8 218 o = 9l2dv).

St
£
<
<<
Z

Fig. 6. Effect of NAA and keinetin on immature cmbryo of
the hybnd, Lilium longiflorum 'Nellie White' x Lilium
callosum, in vitro cultured for 1 week in MS medium.
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e 2% Az, NAA 3mg/ ¢ ol kinetin 0.5mg/ ¢ & 0.3mg/ ¢ Az 7NA 2z} 70%2}
56.6%9 71WAS 23S JERNR D, NAA 1mg/? 9 kinetin 05mg/ ¢ 2] TolM =

50%2 UErWAT (Table 4).

Table 4. Effect of NAA and kinetin on the growth of immature embryo (1-1.5mm)
obtained from the hybrid of Lilium longiflorum ‘Nellie White’ x Lilium callosum in
Murashige and Skoog medium.

NAA 0 1 3 5

Cone. inetin 0 01 03 05 0 01 03 05 0 01 03 05 0 01 03 05
No. of
immature 0030 30 30 0 N 30 3P 0 030 0 0 0 30 30 0
embryo®

after 2 _

;L 1 2 5 6 1 2 8 15 2 3 172 7 14 3 4
No.of (%) 33 66 166 20 33 66 266 0 66 10 56 70 233 466 10 133
growin,
embryo” after 3 o _

i -1 3 4 -6 3 1 4 - -

(%) - - 33 33 - - 10 133 - - 010 33 133 - -

* . Embryos growing above 1mm after treatment..

ol A#MS 1WA S NAA ez afHolete Bude dAdts AH(E JERY
Ak (& 5, 19D. 28} 3FFde FA3] LHol AzxMAE Aol vehgedl
NAA 1mg/ 29l kinetin 05mg/ ¢ A 2]+9 NAA 5mg/{ ol kinetin 0.lmg/ ¢ =]l
A 133%E FASAY ol BAH HHol HA &L visHe BMEHRE FEEC
NAAE Img/ ¢ 9F3mg/ ¢ A &l Tl A kinetine 0.3mg/ ¢ ¢} 05mg/ ¢ Tl a4 Ko

2 veygo (Fig. 7, 8).

O-2. B v AFzAA ¥E

ZIHul FA] RBHE oo mxe BAZAHAS] HEOZ NAA 1mg/f 9 kinetin
05mg/ ¢ el FollA 66%E UERHAR, NAA 3mg/ ¢ & kinetin 0.3mg/ ¢ 2] ol A
£ 10%2 JeblAch NAA 5mg/ ¢ 9 kinetin 0.lmg/ ¢ A2 FolAE 33%E Yetidd
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ea
S0 |
40 |
o}
>
L
£
o 30|
2
F
o)
é, 20 | after 2 weeks
"o' ..................... after 3 weeks
S 101 5
T O 6
O e
2 Lo}
@
0 1 3 S
NAA (mg/e >

Fig. 7. Effect of NAA on the growth of immature embryo
(1-15mm) of the hybrid, Lilium longiflorum 'Nellie White’ x
Lilium callosum, in vitro.

ea
50 | ea
46
40 |
o
>
<
2
¢ 301}
o
[ =4
E
0o
(Ly, 20 | after 2 weeks
% .................... after 3 weeks
p
0 0.1 0.3 0.5

Kinetin (mg/t )

Fig. 8. Effect of kinetin on the growth of immature embryo
(1-1.5mm) of the hybrid,Lilium longiflorum 'Nellie White’ x
Lilium callosum, in vitro.
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o m(Table 5), NAA E#2ZE Img/¢ 9 Smg/ ¢ HelFollAE 1.1%E e,
3mg/ ¢ HYFAME 33%E JEHALH (Fig9), kinetin® 0.1lmg/ ¢ 2] Foll A
08%, 05mg/¢ HIJFAIME 16%E bl 03mg/¢ HelFolA 25%=
Yete] (Fig. 10) NAA9l kinetin®] Hl oAM= NAAZF A ASo)xsl o)

ool e S v]AlE Ao e

Table 5. Effect of NAA and kinetin on seedling percentage of the hybrid Lilium longiflorum 'Nellie
White" x Lilium callosum, cultured for 4 weeks in Murashige and Skoog medium.

NAA™T 0 1 3 5
Kinetin™ ' 0 010305 0010305 0 010305 0 01 0305

No. of immature 33 37 3p 30 30 30 30 30 30 30 30 30 30 30 30 30"

Conc.

embryo
Normally growth L - - _ _ _ _ea

seedlings 2 3 !
Seedling - _ o _
percentage 6.6 10 3.3

o

N\

A

g’ 4]

5

W 3.3

@

n 3‘\,

G-

© e

v 2 '

(@)]

[o]

€ 1’

v 1] '

U

<

%}

a

0 1 3 5
NAA (mg/t )

Fig. 9. Effect of NAA on immature embryos (1-1.5mm) of the
hybrid Lilium longiflorum 'Nellie White' x Lilium callosum
cultured for 4 weeks in vitro.
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tes )
.E
W ¥
_g’ 4]
>
Q
& 3l
“ 2.5
0
v 2l ”
g) 1.6
-
VR )
<
[+7]
a
0 0.1 0.3 0.5

Kinetin(mg/t)

Fig. 10. Effect of kinetin on immature embryo (1-1.5mm) of
the hybrid Lilium longiflorum ’'Nellie White' x Lilium
aallosum, cultured for 4 weeks in vitro.

£ kinetin 0.5mg/ ¢ He]FollAl Lol ke 2o callus AEHE B o kinetin
o} AXEY AHE a2d2Z By FJIT (Fig. 11), NAA 3mg/ ¢ 9 Kinetin 0.3mg/ ¢ 3
el AR or wolstdoh iR R kKt HatEe RS AL FEyo)
ol Fo A 2] FAAU Zhol HATSE ule vsoz FB FLHAHY A FLow
H3lele Aoz HoRrg,

r

Mo #HY AMK A wiF 2FFRE F3F 45 o8 YehuUm
AR Zost W Aelrt gle] AAME RE = YA (Fig. 11).
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Fig. 11. Different stages of embryo development of the hybnd,
Lilium longiflorum 'Nellie White' x Lilium callosum.

1) Abnormally fertilization. 20 Normally fertilization (arrow
direction is embryo). 3 Shoot development from embryo.
4 Leaf development. B® Sprout leaf callus style.
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AAM. FEREMS] EH BiE

m-1. 583y 5A
Fiol 7 Zr7le dd9 FHAEAEE e Wz 7o Mzge was wol [iljum

callosum %31 Lilium longiflorum 'Nellie White' 9] =2t} 2= ¢c} (Fig. 12).

Fig. 12. Different types of bulb formation in Lilium
longiflorum 'Nellie White’ (left), the F; hybrid (middle), Lilium
callosum (right).

¥9 W22 Lilium longiflorum 'Nellie White’ & WA Lilium callosum & ®& F

#2445 Yoy Fi2 A #3448 Jehlo] FMo2 Jelgth ol shdlo] A
o) A5 FA9 JFe weve Ane vxstdt (Mehlquist, 1939). $£&9 Me 3
& vetol Lilium callosum ® 2& Moz el Lilium longiflorum ‘Nellie
White' 9] w3 d2A Jeptow (Fig 13), (£ ) HE T pis 32
9l F+& JERAT. o]= Asano (1978).; Myodo (1966).; Noda (1978)¢] ¥ &3

el T FHE UEdde BudE 2o 29 AV|E AA 6.lcm Zo|l 85cmE
UERo] EAqzZa o] F3F AEE JERNUT (Table 6). 9ol A7) ol &

2ol el eyt Zo lojA = 1.0cmE YEHWY Lilium callosum} B 5381 QLo



Fig. 13. Different views and color of Lilium longiflorum 'Nellie
White’ (left), the Fi hybrid (middle), Lilium callosum (right).

Table 6. The characteristics of parents and interspecific the Fy hybrids of Lilium longiflorum 'Nellie
White' x Lilium callosum.

. Leaves Flower
< 3 + ] — - - J—
7???(7:1»857778”[bg wt. Plant by ~_No. length  width diameter length color
4 Ly ta f L i1 T
Nw! 23.3° 101.9° 91.8“ 11.9f' 32_'“‘ 109° by * Pure white
Hybrid 173 769" 69" 105° 10 61" 83" Light purplish white
LC 13.1° 64.2 514 92 04 29 3 Redish purple

z): Mean separation by DMRT at the 5% level.
v): NW: Lilium longiflorum 'Nellie White' (Female).
Hybrid : Interspecific the FI hybrid (NW x LC)
LC : Lilium callosum (Male).
EtEol7teE dol Yety Lilium callosum 9 £AS Jeh Aot /skA] e opghz
& el Hoz HHE= Lilium longiflorum 'Nellie White'$t vl %92 Lilium
Hel s JeEtHAT (Fig. 14). 79 =27, 7o Mz 23 4, 9%
TS e F EAES JEHWAR (B, (ER-2 Lilium longiflorum 'Nellie White’

o] 54& (Table 6), &3 {t¥o M2 ZEax= W& Lilium callosum 9 EAL

il

WAtk (Fig. 13, 14).
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Fig. 14. Flowering and growth status of the Fi hybrid (Lilium
longiflorum 'Nellie White’ X Lilium callosum) 2 years after.

M-2. Rl Rk

Lilium longiflorum 'Nellie White’®} Lilium callosum& wHjste] 4 Fro o3l 4
(el FrE MBI wh, RoiEe) A7)

2 BT A~LESE mHE A,
Lilium longiflorum 'Nellie White’ (Table 7)9 #{n#% =79 GEAE & A 7.2u0 A
o)y 3.3l A1,

Zdolol FAE 1244n, e 5.18uclY o, B (Vi = st
o] 4% (AE/F,Z), to] 8% (B,C.D,GH,]J K L)oot (Fig. 15, 16).
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Table 7. Somatic chromosome size of Lilium longiflorum 'Nellie White’.

Arm length{ )

Number

Short Long Total RL” F%”  Centromere
1 2.2 55 7.2 5.79 30.56 st
2 2.2 55 7.2 5.79 30.56 st
3 1.5 45 6.5 5.23 8.33 t
4 1.5 45 6.5 3.23 8.33 t
5 0.5 55 6.0 4.83 7.70 t
6 05 5.5 6.0 4,83 7.70 t
7 05 3.0 55 442 9.09 t
8 0.5 2.0 55 4.42 9.09 t
9 0.8 45 5.3 4.26 15.09 st
10 0.8 45 53 4.26 15.09 st
11 05 47 5.2 4.18 15.39 st
12 05 47 5.2 4.18 15.39 st
13 05 45 5.0 4.02 10.00 t
14 0.5 45 50 4.02 10.00 t
15 05 4.3 48 3.86 6.25 t
16 05 43 4.8 3.86 6.25 t
17 0.6 4.0 46 3.70 13.04 st
18 0.6 4.0 46 3.70 13.04 st
19 1.0 35 45 3.62 11.11 t
20 1.0 35 45 3.62 11.11 t
21 0.4 39 4.3 3.46 6.98 t
22 0.4 39 4.3 3.46 6.98 t
23 0.3 3.0 3.3 2.66 9.09 t
24 0.3 3.0 33 2.66 9.09 t
? See in the text for "Materials and Methods”.
Table 8. Somatic chromosome size of Lilium callosum.
Numb Arm length( )
UmDeT g ont Long Total RL” F%”  Centromere
1 4.0 5.0 9.0 6.62 44.44 sm
2 4.0 5.0 9.0 6.62 44.44 sm
3 3.0 45 75 552 40.00 sm
4 3.0 45 7.5 552 40.00 sm
5 05 6.5 7.0 5.15 14.29 st
6 05 6.5 7.0 5.15 14.29 st
7 05 6.0 6.5 4.78 7.69 t
8 05 6.0 6.5 4.78 7.69 t
9 1.0 5.0 6.0 441 8.33 t
10 1.0 5.0 6.0 441 8.33 t
11 05 5.0 55 4,04 18.18 st
12 05 50 o 55 4,04 18.18 st
13 05 45 5.0 368 10.00 t
14 05 45 5.0 3.68 10.00
15 05 4.3 4.8 353 10.42 t
16 05 4.3 48 353 10.42 t
17 05 4.2 47 3.46 10.64 t
18 0.5 4.2 47 3.46 10.64 t
19 1.0 35 45 3.31 11.11 t
20 1.0 35 45 3.31 11.11 t
21 05 35 4.0 294 1250 st
22 05 3.5 40 294 1250 st
23 05 3.0 35 257 14.29 st
24 0.5 3.0 35 2.57 14.29 st

? See in the text for "Materials and Methods".
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Lilium callosum (Table 82 % (fe 2719 #lds kA 9.0uN A jz)s 35001
QL Heleo] MR 136.00, My S567ucly o v dhiEee] {3 smo] 2t

(AB). st7} 4% (CFKL), t7} 6% (D.EGHJLJ)elAtt (Fig. 15, 16).

Fig. 15. Metaphasic view of Lilium longiflorum 'Nellie White’
(A), Lilium callosum (B) and the F; hybrid (C: AXB).
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(Houunxunam
})C»K»Duﬂﬂvﬁ
AT

Fig. 16, Metaphasic view of chromosomes of Lilium
longiflorum 'Nellie White' (upper), Lilium callosum (middle),
the F;  hybnd (interspecific  hyvbridization and  Lilium
longiflorum 'Nellie White' x Lilium callosum) (lower).

Fi (Table 92 (ot zv19] M= KA 82ud A f/s 3.2ue] 3L, zlo]e] i fi
1T 1288u, Mg 5.36uel o m, mhiEate] friiv st7b 4% (C,DH,L), t7} 8t
(ABEFGL]LK)IR U (Fig. 15, 16). Lilium longiflorum 'Nellie White’ 9} Lilium
o

callosum® B E]iz Stewart (1947)2] A-rAxe} w=stg i, Lilium callosum®) 7S

(<}

T

Lilium pumillum>} W] 228 w1 & vbebyidcl (Yamaguchi %, 1990).
Lilium longiflorum 'Nellic White' 2] %' &
K (20)=24 (8] +41)=2A"+2B42C +2D"+ 21+ 2B +2G'+ 2H'+ 21+ 2]+ 2K '+ 21!
Lilium callosum®| #4755
K (2n)=24 (2V+6]+6))=2A"+2B™+2C " +2D'+2E '+ 2F ™ +2G'+2H'+ 2'+2] '+ 2K ™ + 2™
o] 440

K (2n)=24 (10J+2))=2A"'+2B'+2C™"+2D™"+2E" + 2F +2G'+ 2H + 21" +2] '+ 2K '+ 21
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Table 9. Somatic chromosome size of the F1 hybrid obtained from Liliumn
longiflorum 'Nellie White’ x Lilium callosum.

Arm length( )

Number

Short Long Total RL” F%” Centromere
1 0.5 7.7 8.2 6.00 6.09 t
2 05 7.7 8.2 6.00 6.09 t
3 0.5 6.5 7.0 543 7.19 t
4 05 6.5 7.0 543 7.19 t
5 1.5 5.0 6.5 5.04 23.07 st
6 15 5.0 6.5 5.04 23.07 st
7 1.0 52 6.2 4.81 16.12 st
8 1.0 5.2 6.2 481 16.12 st
9 05 50 5.5 4.27 9.09 t
10 0.5 50 55 4.27 9.09 t
11 0.6 48 54 4.19 11.11 t
12 0.6 48 54 4.19 11.11 t
13 0.4 48 5.2 4.03 7.69 t
14 0.4 4.8 52 4.03 7.69 t
15 1.0 40 5.0 3.88 20.00 st
16 1.0 4.0 5.0 3.88 20.00 st
17 05 38 43 3.33 11.62 t
18 05 38 4.3 3.33 11.62 t
19 0.3 3.8 4.1 3.18 7.31 t
20 0.3 38 41 3.18 7.31 t
21 0.3 35 3.8 2.95 7.89 t
22 0.3 35 3.8 2.95 7.89 t
23 1.0 2.2 32 2.48 31.25 st
24 1.0 22 3.2 248 31.25 st

¥ See in the text for "Materials and Methods”.

Fio} Jo j8 %L Lilium longiflorum 'Nellie White'9] J&3%  Lilium callosume =
jde ¥ B2 Ao FHH) ol Noda (1971)9) 539 o] ok o A9

E4& 2oz olo] ¥ % Y AHE YHd Aow vejzn.

m-3. @93 I 819 &k

FA Fiol k&N REAE 54 BEFH PER, AcPH, GOTS A8 ST =4
Bo2 BED #HRE e 2o

@umdel 54L& 423 Fiol thgel thd band7t HA O FRAF TR Uy
A 53] Fio] 29 pH 750014 %30l u]éto] o) ¢ £313}7) band7t HA5 0} o 2o
Fibo] zte 32de F4AsAo Y ol @ §AL BHsE = BEFHEY, pH 45
¢ pH 6.0°14 B4 € bandt 3%°] A9 ZFHoz Jepdot (Fig. 17).

Band®] ¥4 o2 Bol 9l L %S Lilium longiflorum 'Nellie White’'®] o 88
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Fig. 17. Zvmogram showing total protein patterns in parents
and the F hybrid

Al Lilium longiflorum 'Nellie White” B The Fi hybrid (A #C)
C: Lilium callosum S: Protein standard

ol o gow FARAW olANToZME BAY KAwAe

é‘ 'XC-)]O_“

N
T Al o

l
-

ghab Aok,
o)l # (19913 4 (1989)7} M 3138t vl Lilium callosum?l 73%- 2709] bandyt A ¥

ks 2k iz Aolivh

pas

oy

FAH 443% A peroxidases= pH 659141 Lilium longiflorum 'Nellie White’
off A} #|u]atAl band7} @A 1213, pH 459 pH 85 Fi3t Lilium callosumell 4] band
7} A Eo] rE ¥9lon] pH 650 M= band®] Aol Ael ool x| ¢Fot Lilium
longiflorum ‘Nellie White'?} thZ= % ol F-2lth Band®) Fejiz v]io] o} [y 4zle

ogre we pow Auu, FHI Fol FRe FeishAl Ut van Tuyl (1986)

11

o) Aupel zho]l A A o4 UUTH



GOT #47dx, 423 Fiel pH 7oA pH 45 Alo]o|A] band7} &A%k Lilium
longiflorum 'Nellie White'2] 79 309} ‘S band7} F-wlal Al vpebyt o) ol A]
3z gvlEkA vhebsELL Lilium callosumol A= 814K 4] ekgrr). o]l Fol INEN]

Lilium longiflorum 'Nellic White'®] <88 1o o 2450} Messenguer %

~

(1987)0] #Fob FE 83 Bournival®} Korban (1987)0] AbztollA] ‘123 Rnp 2

°] band ®/Jo] fFelste] FAat Fro] pe 8 = 9loud e e wde s

of iz Hrl 7o <latv) olitolzio} @ slolt)

AcPH

Fig. 18. Zymograms of PER, GOT. and AcPH. isoenzyme
patterns in parents and the F, hybrid.

Al Lilium longiflorum 'Nellie White’

BB: The Fi hybrid (A~C) C: Lilium callosum

AcPH 4174743 pH 6504 pH 95043 band®@ Aol W& o]Folx =] oketar,

Lilium longiflorum ’'Nellie White'ol 41> pH 65041 Y81l A @ADL Lilium
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callosum®] 7% pH 6.5 %€ pH 4.07b2) t}4% band7t 384 F4HAL, FolAe
pH 65014 ofF F3o] Uebdon pH 40004 Falalz] @te=d, L% Lilium
callosum® YEFS FL oz FAHA} (Fig. 18).

ol4e] @ PER, AcPH, GOT &4 Wi &%, 54 band’} FI08 oA =9
O AMEE #4E £ Aoy ojzie] o d BHE UYeudeEAE 29 A7 9.
3to] ¥ mHo A% Fio +8L 75t

M-4. E% ) &% A4
G} Fio) (EMA BdRizsl FEACM, 2B o=y 2AE VAP A, =7
HEe) 2%, 30nmel A g2 W Rele o|Tojyou YEEMo| mgsid A
A BAuze) Folw 34 svadct SN, FAW Fro| 242t vehg 27
o Aot AHT & AATH (Fig. 19).
FEAlORIT stzEcolSe] Ea GRE A8 Az WM Lilium longiflorum

r-{m
Hm

‘Nellie White'ql 2% 28 UerA] ¢to}, oj2ig ZAxt:= WM Lilium longiflorum
'Nellie White'oll 4= tEAJobd (Banda, 1967)3 7}2E|xo]= (Banda, 1968a)7} &
A Fets Ras 4 US4 F AN AMAY Lilium callosum oA =
530nmet 450nmol A BNIEZL 242 087 212 A uebdth Fiol e 2tz 029 0.8
2 OuEby WAa) el mgo g g Mie) ¥Ev) Ao wHE oz Ay
o} (Table 10).

Table 10. Phenotipic pigments of parents and the Fy hybrid obtained from Lilium longiflorum 'Nellie
White’ x Lilium callosum.

Relative absorbance * at

Cultivar Anthocyanin (530nm) Carotenoid (450nm) Flower color
Lilium longiflorum 'Nellie White' -0 - (0 Pure white
F\ hybrid +(02) ++ (08) Light purplish white
Lilium callosum ++ (0.8) +++++ (2]) Redish purple
Optlcal density (O.D.)
Negatwe

c+ 0050D. #0510 OD. +++ 10-15 0D, ++++ 15-20 OD. +++++ above 20 OD.
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Fig. 19. Flavonol content of Lilium longiflorum 'Nellie White’,
Lilium callosum and the F; hybrid on HPLC.
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o] = Nieuwhof F(1988)°] tulipollA] %3] MA7t Fiog oA HAuE wue e
AnE e Wen, Banda (1968)7F M Lilium pumilum {E#MNol 12 €] xo]=
7b &4 ok M3l (BN AEAohIE BEZ A AL JIEE wo]T A

stAdg 2y o= B (Kawase®t Tsukamoto, 1976)9F & A# 2 Jepytol



V. B6E%E

FFol T BEHMOR AT (EMIT MEL Lilium longiflorum 'Nellie White’ ¢ 2%
FREEEAA o] o]FojAtirt fEird Tl WiE @Ato] Yehdth olE Asano
(1981)¢] M uste 2& Zoly, Lilium callosum e FEEENAN RE o] A9
ol Foj A Al @ gkl ol Koh9t Baer (1971)¢] A7ZAe} 2tk {EirelM {E¥isel
Aol o] FoA)A] 2 #Ael tisted  Ghoshe} Shivana (1980)F FFEWHeA o A
HAU, F5F, {th, T dAggo] dojdtte B net 2ol Lilium longiflorum
‘Nellie White'®] 7 -$-oll= 8tFollX, Lilium callosum® 7 $ole FFARLE 2§

o] do} = A& AU & & AUh 53] Lilium callosum?l 3% F5o

M AFE (E
BT Aol & o]FoAA] ¢Fo} Nasrallah F(1970)% Levin (1971)2] S-allele”} £-3}§
of zgate] BlAAAR (EHF R AES YEldThE B3 vFol g ojge 9
ez FAso] At

T, fEREE 12202 Hd, THOZNE 1-2mmZe] fEREGE #HALS A4S
of Lilium callosum A€ FTHIEAZL AE ol Fo||A] g, olaig AFAE vtH
¥ ol w2 S-allele’d (Nasrallah %, 1970; Levin, 1971)& B € 3123 33
i, Lilium longiflorum 'Nellie White’'®] 2, Ao 2R 1-2mm Zo|Z fifr s A9
g A2joll A BB A7t o] F03A Asano (1980c), Kho$}t Bear (1971)9F 2& # %8 el
RAed, (EEdd #EHE TRIEAZRAE F4Hoz o|Roxe HFHEE AYod,
11.83%9] A#AM 7IHASES Aok ou|dd 23 35T 22e FAF A3AUA
FES & AF THEA 4ol 5em & 1.3m7tA] o]Fo] o} uius} 2SS
A o] Foj2) 2] Fe ANE Ao o] 1R A FAY F£HAHA B b 2}
2o vdgko] o] Foizl AN AdHY F wFe FEL 9P BTAHEY 1L

H o] g3 (Asher®}Peloquin, 1966, 1968; Hiratuska, 1989; Hopper %, 1967)& v}elu
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Atke Bage zol & Yehy At

S, 2L F, WAL F Zhze] FIHEH A Lilium callosum & THIEAZ} o
FolA A gkew, Lilium longiflorum ‘Nellie White' ol gt o] Zo], 2t d =g o
A 043%, TH2EF A FollA 10.76%, TWHAYFE M Fel 952%] wsul 7
& dolWlnh Aol vidig visuo] FHE 24 5 3¢ F Mrt HAPY Ae=
s =, Myodo (1962)7F B g b 743t 14 A7 743 Foivke Adoes g8 &
ol& YetlATt ol H#¥A FFAE FUNA BYEAI FETE Bl (Ascher
2 Drewlow, 1975)¢tzre] 7HetF FF o BHZ Q& THEZ goz FHd)

Trme EAE #% 17FdE 23cmE UEWA L™, 3759 4FF el 242} 3lcm,
32cmE Bo] 7|7 el wE HEA BB} o] Foj AT 1Ry 5FFelE F43] H3)
o], & F(1991)9] Biet 22 @3S e e FHaFFE ALelM o] =3}

& A}

L8y

rlo

W-f, DNA, A4 wde] v@4de AJez vepdos Hu (North, 1975
Dowrick# Brandram, 1970)¢t% 22 #44 o2 FHAM.

msul g Wt A £8 3FF 4FFolA nEule] A Ko] 14.47%, 11.64% S
vebe] 1539 57 %9 09%9 0.13%%E 2 AolE el olgdp e Az +
¥ 3F - 4FFd T UlEste Aol ARESE ¢+ AU

sl &S A G AY JIHelE 7] 4-59 F ApdelA misuizt &8s @
dol vEtton ol YEFTAAAA dojues dAdolzte H1 (Asano®t Myodo,
1978)9F Z stttk el 25 %9 AnE ¥ AFAA Fx Aol wet AFHEE
B2 zto] & uEte] NAA 3mg/ € ol kinetin 05mg/ ¢ 9} 03mg/ ¢ X FolA ztz}
0% 56.6%2 %A JEtsch ol KHAK BHF NAA Myl g ¥olgte B (¢
L1999t E A A st AR 3F Feole FAE EolAe ARE Yl ed], o
T ou AR AEQ visue E FeAelE FAdo £§ HEe DNAS ¥R,

E7F Aolol wE A wjde u|AAoRE 79 e B3 (Dowrick#Peloquin,

ojn

1988)9b e 2+ 2 S shsA s



A gt el ol 93ty MSHIZ| o sucrose 30g/ ¢ 9F NAAS} kinetin £% A2 &3}
o NAA 3mg/ ¢ % kinetin 03mg/ 2 HglFolA 10%7F Lolx A3, NAA Img/ ¢ 9}
kinetin 0.5mg/ ¢ A&+, NAA 5mg/{ ¢ kinetin 0.lmg/¢ X FolA Z+zt 6.6%9}
33%9) o} o] FoJHr} kinetiniThE NAA7ZF ABMK ASe o BES vx:s AL
st e, ol Asano®t Myodo (1978)¢] Rie} Axatdvh KHME wFA 10%
ek ezt AR @ojztke B (Northet Wills, 1969)9F A#HE s FA] dRiste &
o] yebdtiEs Ea (Dowrick®} Brandram, 1970; Hayashi %, 1986)¢} ®] 523t @ Abo]
e o™ Asano (1980)= ol & wid#A F¢ seedling growth & Folgtnstet. A
AL vl Foll A sHA ool W HA wiep AFZAHAC dE A7 FH Hol ol F
ojzol 3 Zlow Azteitt FAAEH viswle M 3FFFH LopH AL /A E
A& 7 AMEd B Aol AT HSFETE o] FAAA] k7] WEA 21F HEH
Mst7b o] Fojzl 17uEE AMERZ o] &AL AT Uu|A] ol tiF HFo] o]FojHo}
& Aolth,

Fio] 472, kel A7), R A7), Hl, & 2 439 TN KES JEHAUS

U, rel Az eI e A7, Foldw WE, Aol B Eovte Y F&
Lilium callosum® 543 8] GEPAATE ol& Fi1o] #dYPol F9 E4& v}
ElfitiE= B3 (Asano, 1978; Noda, 1971)9} Hl&3dlH o, B Ao Egal fEtax K

el
R7V %A Lilium callosum®] 943%E& Bol ¥ oz #d HYed, Fhvlelde 7
S e LR FEL werkeE 23 (Mehlquist, 1939)9E B3l o ol %
WetFe] FwmGAl FAY A Ago meiFojofd Algtolzty Fug

A= A Fiol BF 2n=24/NK 29, Lilium longiflorum 'Nellie White’ ]
B2 2n=24 (8]+4i)ol® Lilium callosum 2| 8L 2n=24 2V+6]+6]) F 1, Fi1o Ay
2n=24 (10J+2))2A 3%Fo°] M2 t}& Fe= el o] Asano (1983)7F FHa A
G dAHgel M2 mzt Frhe Bt Zo] wAA v FHzZ wHgdts Y

& FAAsAC. Lilium longiflorum 'Nellie White’ 2] J83} Lilium callosum®] ], j& ol
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Fio2 oldd oz #3 5o oed S4o] RAYNM Lilium callosume) %72
o] o] UEhd Roz BeksoA)

%313} Fi19] proteins band¥ Bl 5 2] band7l Welwk oy pHell wrel xpo]E vbehuy
o} z7] g YL JYFAsAt 28 Pl A$ pH 75004 %Al vlaal s
FREA e FWF A PES & 5 AR, o band7t YA wE
FAe] fAB/A BAL TABRUC ol HAWDel MY AAUYFN B
band7} HA AT AdetE W xaATY.

PER HAAM = Fi3t Lilium callosum® 73, pH 459 pH 8594 band7} 34 =)
A1 Lilium longiflorum 'Nellie White’d] A= pH 65914 BAd5o g)Z2E o=t} &
AR Lilium callosumo] Fioll 48& ud oz 2Aegn] A3 Fo 72 £33
A UEhY van Tuyl $(1986)9) 8319} go] AA TR & & AAsAT

GOTE band 4ol % F3lo] uUeht Fio]l @atsigon F=2 pH7olA pH4S
Ay A sk, Lilium longiflorum 'Nellie White's pH791A band 2707} f£glo)
H45HU2 FolM FatAl debd o] fho] EACNM FoZ oldHE oz 33 sb%
A s o,

AcPHE= pH 6591 A band¥ Aol 5% HFglo] vdetwton B Lilium callosume pH
650014 pH 4o A d2iMe] band7t BAH ZA Lilium callosume] §2o] Fo
2 olde Ao 4 sAsAstgnt

gl s gagAe] As, 9WAs PERAME o) Hho] Foz oHy oz
waEoj Ay, GOTE ZAQ Lilium longiflorum 'Nellie White’& 2 o], AcPHol|lA &= 2
A1 Lilium callosum®] ®do] FISE o]d @ Ao 24 7H5ASAAT 2 7o
e G0 Fiol AATE 23 Lol A wt o) FoiHs) @Eo] &elars =RaEeA
o Fr 2e AFUl olFoldel & oz Aztdch a My A TR
olFolx FF T NEEX TE stsdtelsd Bodd £ o] AP ME, HK,
SOD, PGM9] &% 74% v, 43 bande] 2 2 §4o] 57 Yo}, &% oloupa

d
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HEZ Basg
2 FUREe 30nmelM HEo] ol oA Pae Eale ool
Aoy AEEaol zdalel da) Folwr 4 sk AW 22 ge gl

et G Fel Aole dAT £ ANtk BF F4NYE wAY 7S Fat

£

FH #E FuEs HEol f7EY AdEAoII FRExO=E WA Lilium
longiflorum 'Nellie White'ol A= 3] Uelx] odgk=d], o]+ Banda (1967, 1968)2)
ATAet At AMA Lilium callosumoll s 357} 2tz 087 212 =
A v on FiolMe bz 029 082 Uty gAlolA s %A Lilium callosumol

Fiol 9%¢ wxe Ao wagoztt,



el T nFHFE Fatal WA e AFe KEnE TUs] Aste WAy
Q1 Lilium longiflorum 'Nellie White’$} & A<l Lilium callosum® W¥WiA| 28 L, A
AL S 223, Fo JRAS HEBES AT BEY vw, 98 o4, 9l BES
Hi3 PER, AcPH, GOT &9 &4 741, 34 BES AN RS 8gsid g
ot

1. B8 1EH5F KRS Lilium longiflorum 'Nellie White' x Lilium callosum A&
F5F FEdAut o] FojHa, {ekr ApolA FHE7EA AE o] A=A QFgron,
Lilium callosum x Lilium longiflorum ’'Nellie White’ A FFoA AR 2L x93

AT BRI MES A9 vehA g

2. %9 ferrdel 12 Ad g¥AgolX Lilium longiflorum 'Nellie White' x
Lilium callosum 3} Lilium callosum x Lilium longiflorum 'Nellie White' ¢ o] =Zqj
MEZ THIEAZE olFox)A] @tw, {EiEZel 1-2mm 93 Hg HeldlME Lilium
longiflorum 'Nellie White’ x Lilium callosumolX T RIEAZ} o)FojA 7lWujtsdt A

o 12%9] K#BL7E skl oh

3. {EfEZClE 1-2mm Adste, 743, 7H8 29F, A 44dF #mAAs Lilium
aallosum x Lilium longiflorum 'Nellie White'dlA e TEIEAZ Ad o] Fo]xx &gt
3, Lilium longiflorum 'Nellie White’' x Lilium callosum A JEA7} o] o]z 7] ujuj
G A sfsAedME 043%, N3 2 Foll = 10.76%, M3 4 Foll = 952%2] & AL
7b sk



4. #H® 71bd THIEK W Lilium callosum x Lilium longiflorum ’Nellie
White’ oIXe 15 F%8 F238 =389 Lilium longiflorum 'Nellie White' x
Lilium callosum M 15358 BAS7] A#sle] 3-4F6A 78 Fol, 7uujds
A3 145%9 11.6%9] visuizt Agsigion, sEAEE wje =3lrt A 2=t

5. 78 3FF AL visuE MS wixlo] wiLs A wWiY 23F & W3S Ug
o], NAA 3mg/ ¢ 9l kinetin 0.5mg/ ¢ 9} 0.3mg/ ¢ oA Z+2} 70%9} 56.6% Fou}, 33
Foll= NAA 1mg/ ¢ o kinetin 0.5mg/ ¢ 279 NAA 5mg/ ¢ ol kinetin 0.lmg/¢

2ol A 133% & el

6. MSHj Aol A et kEEE] AT NAA 3mg/ ¢ ¢ kinetin 0.3mg/ ¢ & Toll A
10%9] #ol&& UYEINA T NAA Img/ 2 9 kinetin 05mg/ ¢ M) FollA 66% NAA
5mg/ ¢ $ kinetin 0.lmg/¢ A FAME 33%9) ol g Yehfo] A#iEe] A&z
gotoll = kinetinBth NAA E#7F A Jebdol ol HAE kBHE A4E 358
E| ols] 7] Al

7. Lilium longiflorum 'Nellie White’ x Lilium callosum 7+e] 36 A Aol Fy
o HEPLS 49 FNEH=Z el E3 Mo UM Lilium longiflorum
"Nellie White' & &% o] Lilium callosum £ HFZA4Q vle F& F7H49) a3
AE& Yetiden, £ 2%e Lilium callosum 9] g o} {ifo] H2 UPE &
&€ YEtsh e A EREDY 53], THo] nl2: E30] Yk

8. ¥ Fio] Haflo]l HASE n=120]0, ¥

Lilium longiflorum 'Nellie White':
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K (2n)=24 (8]J+4i)=2A+2B'+2C'+2D'+2E*+2F*+2G'+2H"+2I*'+2]'+ 2K '+2L"

Lilium callosum :

K (2n)=24 (2V+6]+6j)=2A " +2B "+2C*+2D"+2E"+2F*+2G'+2H'+2['+2]'+2K>+2L*

F:

K (2n)=24 (10J+2))=2A"+2B+2C"+2D™"+2E'+2F'+2G +2H" +2"+2] +2K'+2L" o2 1}E}
st}

9 @A Z}E: gAhAANAE @A GOTe ZAQY Liliun longiflorum 'Nellie
White'7} Fiol 9% uJebilz, PERS 439 Aol AcPHE HAYQ Liliun

callosum®] @ o] Fioll d%& UehiAd.

10.
dlwtz} HuA] Aolzt hE2A yet TR Tt FEAlCI I FRE W]

(e

dEs HAL 30nmelM HEHo & L7 2@ AAR HEF A

=9 &%F& Lilium longiflorum 'Nellie White'olX ZE&5 A ¢eken FiolAle 3=

= HAAQ Lilium callosumel ¥l8ted 7tz 1/43} 133 =2 vepydch
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