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Abstract

Amaryllis (Hippeastrum hybridum Hort.) is used in many areas for potted or cut
flowers and landscaping. Double-flowered and fragrant cultivars are desirable. We
collected 41 single- and 35 double-flowered cultivars for morphological observation.
Flowers of single-flowered amaryllis consist of three sepals, three petals, six stamens,
and one tri-carpel-united pistil from outer towards inner. Double-flowered cultivars
could be classified into two major types. Flowers of type I double-flowered cultivars
consist of four organ whorls and further three sub-types could be divided based on
degree of petalization. Flowers of type II cultivars had additional whorls of stamen and
carpel, and five sub-types could be divided based on degree of petalization.

Mitotic metaphase chromosomes were prepared from root tips. Results show that
2n=22 chromosomes for ‘Montevedio’, ‘Papillio Butterfly’, and ‘Estella’, while 2n=44
for ‘Gervase’, ‘Fortune’, and ‘Blossome Peacock’. Flow cytometric comparison of
ploidy in 19 cultivars, revealed that 6 cultivars were diploid and had DNA contents of
38.72-49.47, as compared to 13 cultivars were tetraploid, with DNA contents of
71.35-94.94 pg.

Pollen from normal, defected, and tepalized anthers of six amaryllis cultivars were
incubated in B&K medium containing 10% sucrose at 28°C for 2 h. Pollen all
germinated, with 50% or higher germination rate, except for tepalized anthers of
‘Splash’. Optimum temperatures for pollen from normal anthers of ‘Blossom Peacock’
ranged from 25 to 35°C. Pollen from three types of anthers in ‘Blossom Peacock’
germinated at 2 h after culture, with 78%-91% germination. Pollen source did not alter
fruit set number of hybrid seeds per fruit, and seed germination rate when placed the
pollen onto the stigma of ‘Design’.

A total of 3936 progenies were created from 65 cross combinations and from the

number of single-flowered and double-flowered progenies tried to deduce the
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inheritance of double-flowered. A model consists of two dominant genes expressed in
the heterozygous or homozygous state causing double-flowered phenotype and
modified by a recessive locus was proposed. Progenies of 45 cross combination
segregated into 1 double : 3 single ratio (y* = 0.00-7.68), 16 cross combinations
segregated into 3 double : 5 single (y° = 0.04-7.48) and 1 cross combination segregated
into 1 double : 1 single (x* = 0).

Since progeny of two fragrant parents are usually fragrant, we selected diploid
and tetraploid parents cultivars both have fragrant flowers. The hybrid ovules were
collected and cultured in 1/4MS with 15 g-L™" sucrose medium. The ovules at 14 days
after pollination (DAP) had higher germination than those at 7 or 10 DAP. Ovule
germination was lower than 18.2% in diploid than tetraploid cultivars as seed parents.
Fourteen hybrid progenies were obtained after crossing diploid ‘Estella’ and tetraploid
‘Faro’, ‘Trendsetter’, and ‘Christmas Star’. Flow cytometry revealed that 12 progenies
were triploids, and 2 were tetraploids. GC-MS analysis showed that hybrid individuals
had fragrant compounds of both parents.

Single-flowered ‘San Remo’ was used as seed parent and crossed with
double-flowered ‘Blossom Peacock’. A red double-flowered progeny was selected for
cut flowers and named as ‘T.S.S. No.1-Pink Pearl’. Single-flowered ‘Design’ was used
as seed parent and crossed with ‘Blossom Peacock’. A red double-flowered progeny was
selected for potted plants and named as ‘T.S.S. No.2- Red Splendor’. Both cultivars

have been granted with plant breeder’s right.

Additional index words: defected anthers, dominant inheritance, flow cytometry,

gas chromatography-mass spectrometry, petalization.
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F-F w3
Chapter 1. Introduction

B 5 F a4t (Amaryllidaceae)# #i-  (Hippeastrum) 2. i & #f (bulb) % & 4
B4 o 5 50-85 1 & 4 f8(Okubo, 1993 ; Read, 2004) » 2+t ¥ & L Rfe% 3 27
Did g 32 AR E foliTied s AL o RER2 FEE F 0 G Vs
* g d B {od &R ¥ § (Meerow, 2000 ; Okubo, 1993) - % & = 2000 # = F 423
200 & 5 fafr ¢ (Meerow, 2000) -

&A= AR 1911 & 5 L op R74e3 31~ H. equestre Herb ~ H. puniceum (Lam.)
Voss ~ H. reginae(L.) Herb. ~ H. reticulatum Herb. ~ H. vittatum Herb. % & 4 > 12 s [#
£ 5 4 (3 01984 ; ev{o3k > 1995) - 1955 & 31:& H. gracilis Hort (1 » 1984) > 1960
ERFRFIEA TR SHE(2 019955 1 0 1984) TR L F AL A0 o L
A b TR FALA > £4 % 2007 1 2015 B F > T30E B TR
REENE3IFSFA CRPUEERENLIEO6FL FAELIBNE 315 35T

SE AT o EEEYS L 9S4 0 3 bRl 123 § T8 (R L) e
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ERRT - TRARF S TRRY IV LML 5 RUES B
=& & &% % 4 4 $k(Reynolds and Tampion, 1983) o & #sifieicfa sk % 2 % R H
PR P AR AT BRI E & L (Read, 2004) « 8RR G b e iR
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FR B PSR IEAL B R CB A A G ff e % 82 (e F] 0 2000) o £ T2
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AR 2 R A2k o ¢t ¢ > Reynolds 4= Tampion (1983)#% 41— & suit end 7o 4 4
g e EFEMBETL B 2B E MR BF MECA & (McCann,1937 ; Meerow,

2000) - £ ® ¥ f;é_—*ﬁ Latapie #-#3heis 548 ik 7048 Pdc(tepals) » 5 H #7 ~ L & #i
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(semi-double) ~ & 1= (double) 2 4z & ¥ 1= (super-double) (Latapie, 1980) - i Latapie
A B gt i e R 2 B KR o
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o322 18 1 (Choi and Park, 1998 ; Patanakanog, 1999) » fe ¢ ¢ A3z & & ¢ 7 dviE de
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Fig.1.1. Annual quantity and value of amaryllis cut flower in domestic auction markets
from year 2007 to 2015. (Fi#t k ik © MrcitM AR5 2 R A &2 5 (7 4)
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Fig.1.2. Monthly amaryllis cut flower quantity in domestic auction markets during
year 2015. (FA kil ¢ B A &% % (T 4)
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Chapter 2. Literature Review

APEITE 5 &3 K AR > w4 L B H 3 F 184 T % (subclass
Monocotyledonae) % 7+ #* (Amaryllidaceae) #% #&-1= i (Hippeastrum) 2 @ % 4 (bulb)
(Okubo, 1993) e 3 Bei Hh K& 3 50-85 48> A 3% & LM~ X 277 5 02
LFRE B frdliT e B3 R 2488~ L1 2 T fofe 13225 (Read, 2004) -

P2 T E (scape)® oo B BT R 0 d 2-6 g AR o & - KRS
Mo TCEETEL S RA K«‘ufﬁ-ﬁ’?ﬁt o S Fo o RIS E = A o
ZRA O FE TR kR L HE o fEF S B 5Tk B (Rees, 1985) -

S P EAECZ R Z B A MBS 2n=22> 25 p A0 o I

SAGEBFESAIeBM O ERE TARS o BT VAL B S

Kl

Y285 0 A RIS LR B4E2 A i (Meerow, 2000) « AT T T 0o

FLH N ET A 57 ‘f\r; W;fé {zr"{lf’“](\:}? JoN25 Pg'iu,ﬁe—’l/)w:n’ \é
FEACESV S AR T Putdedt g 25 4 (Hippeastrum mosaic virus)

Fo 5 (red scorch) % (Meerow, 2000) o @ #& % & 2 K 2356 > 347 k™ 5| &

>
A

Rl 4@ 3 2 4 T8k P hdk T4

al
4

Efed ol T S HERF A T

ST K2 Frrki Rk & (Meerow, 2000) ~ 27 75 Hrz AiiEE 6 0 IR k2 B T 8%

e

4 % (Ockenga, 2002) - j¥ g =xfe X ¥ AL E T I ¥

She

x 1)

TEfA o - BT & 79

==

& ¥ Y (Read, 2004)

LS - STEME ¥

e B S #1799 # 3 W5 ) Johnsonii 32 < f&(Hippeastrum xjohnsonii) >
r1 H. vittatum Herbert {= H. reginae Herbert $2 % 5 f& @ = (Traub, 1934)- ¥ fa fr ¢ ©
Az 200 & (Meerow, 1988, 2009) o R £ #fiei- 7 fAk £ & 2 - ¥ 7 &_Reginae {v

Leopoldii 2. #2 %2 ## - Reginae # ¥ _d j=j7 Jan de Graff £ 4 &2 # - 3 4 L 4 & & {|
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* H. vittatum Herbert ~ H. striatum Lamarck = H. psittacinum Herbert 3z < % 5 4} i
LI o PR N EH > A H 4432 548 ‘Graveana’{r‘Empress of India’ 3"
Pisv faz ?‘}‘L F w| £ & (Ockenga, 2002) - Leopoldii # ¢ Richard Pearce # % 3+ #7

Lz e H. leopoldii J. A. Hort v H. pardinum A. T. Hunziker&Cocucci 5! :& % K&

Fre v EY 51—;34}1 F S 1 e i E P S ?f%;fﬁiiﬁ’r%‘-'ﬁ_(Meerow, 2000) -
",‘T‘ TP E R DA s SRR BB NF S s 4o Veitch ¥ oo P

d Veitch {- Sons @ 4 #- Leopoldii 3£ Reginae ¥t {72 v/ > # B LG -

X R EEZEBITELE G 46 & T2 F2 2 o Vittatum ¥ E_4 H. vittatum

Herbert & H @ 82 St 2 /e T4im & « 28 1 Bihp 2 W 4% LFA -
Reticulatum 22 3 5§ A I A F B S8 1 & A 5 & & A «H. reticulatum
Herbert » 4% ¢ B s je 2L ¥ ] > §F %> %Y %3 9 ¢ &5F ¢ ixF (Meerow,

2000) - Mead 22 # 31 & § d @ % 2 i Captain J. J. McCann f2 3 @ %k » i3 ¥
2 &d Reginae ¥ @4 » H s > fligad St s kol ¥FH,HI L L5 LEREL Y
SR PEE (tepal tube) > 7 g3 ¥ 2. Reginae #2 % # &7 Leopoldii f2 % # @i &

2

L% 2841 0 Mead 22 ¥ 7 AW B2 2 v 42 (Read, 2004)

S RBETE R
#3557 (Hippeastrum equestre f. albertii) &t 1866 4 # M. Albert Wagner

=k IR TF b I 0 1930 # McCann MYt & FEIA BT H P Mead fe R Hik

|-

T
Yy
ks
«k

FBY % - B EFERseT-‘Helen Hull’ > e d 2M 358 L > P fd @ 2 &
® # ¥ E(Read, 2004) - 1970 & ~ £ B4+ ¥ ﬁi‘ Charles D. Cothram > {1 * ‘Helen
Hull’ 2 Hippeastrum equestre f. albertii & & #3422 3% 4 j7 jf 8 #5484 Maria
Goretti’ = 7 £]i¢ 3F 5 & #3357 F-fa(Read, 2004) -

iR ;fé_iﬂf Latapie ** 1980 & #-33 55 2 {544 #edic(tepals) (T — A #7 » #-14%
PEHCL 6 A S OH PR O MEEc 7-11 L X £ ¥ (semi-double) ; fUALFRE 12-17

% € PE7C(double) 5 oA TEEC 18 14 b 5 42 € PR (super-double) o {8 gt A g SN
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£ E RIAPERS € 2307 $£ % (Read, 2004) -

B2l kA AR 30 B RAAIEL TP Are b EA S ¢ s
FERA - FEe 218 UEE FINPEE AR A P AR fE R
R T B E BT AT R RE o

WPEIT 2 ERERE LR T i L S % By % %k (McCann, 1937) - &
AR E T2 B R G 6 P AT O B 3 Be A FUERR SR 2 TF

“’%&&%PﬁB?ﬁﬁ%oﬁ%ﬂiiﬁﬁﬁﬁﬁﬁ7ﬁ@§%“ﬂ’Y”

ERLT LS TR ER S TRHER ARG RS LR G
HER AL S B R A A G ff e * B S E TR > 2009) -

: .
PEEZ AR N ART AL A ST IR AR F AR p AR S F

[

A2k (Prolifera) ~ £ 4542 R 2 = H A2k o
A k=@ 3 0 d Coen fr Meyerowitz (1991) 7+ e 1ok BF 3 v 2

;\—ABC Model » #:% = &if @ E%A#H > 1 & 4 3 (Antirrhinum)fefe £ 9%

—_

(Arabidopsis) & 5% fE 4+ RS § KA 0 S HES BB AT R LR Y VAT P

(Coen and Meyerowitz, 1991) e 28wk A it 2 A F] o = A~B~C =3 L= #H A

e

FIgBU S L ARRALTEAAL EBFET > TEFAS o UL DT b
=d ba T e G ow o A B E_E F(sepals) ~ T #H(petals) ~ 2§ (stamen)frs A

(carpel) (Irish and Kramer, 1998)c @ ABCmodel ® = A FIHEF » A2 F
JrdeT DA B FIGIP R 0T APETALAL (AP1)f- APETALA2 (AP2) > 41% apl

frap2 REHR  FRICABFLESAZF T > F R L AP o BEAFL
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APETALA 3 (AP3)4- PISTILLATA (Pl) » 2 & #3477k § = ~ = (9%~ 2 5) B ¢
# 7 o C# A Fl4r AGAMOUS (AG)¥ b3t 43 % = #h2 = A (carpel)sh3) & 5 A #4r
BH#A AT £ b4l 8- By T 0B H#fe CHA L UATLY = B

L apaiad T  CHARAATNE RS BelPET oa A4 C
B dran 55 4p 3 3 4 (Jack, 2001) - 2 ABC Model 5 £ ## 7 % {5

PR TETHT 0 BRHT %S 2 (Pewnia)s o MG ACB-C ZEAFNY
b5 ¥ 5 % w ¥4 Fl(D-class genes)¥? 23k % 7 7 B (Angenent and Colombo, 1996) >

¥ 7B & MADS-box & FI} § ¥ — 3 4 F] SEPALLATAL 2,3 7= ¢ #4875 3«
R SRR a2 £ E S wa BETE TR 5w 4 233 (Ditta et

(TheiPen and Saedler, 2001 ; Zahn et al., 2005) » F]y* &7 < FAFH 2@ 2 # A
_‘?‘]Ij-*"yggg’];\:m;g%?m’ﬁﬂ Aa‘lzl_gr‘]j— %#”;g ’;?ﬁ’A‘BJiEE
HAFEFALEROE T B CHE EHAT S FAL2ELHT C-D &

E 3 A 713 £70e 50 2 3k 2. % 7 (Theifen, 2001) -

Mt e @y i > VERRES A A G A e endp RN o ik A A
E F AT B e T BRI e
(=) - #HEEAF4] @ 4ot £ Kk (Cyclamen persicum Mill.) ~ 4 # 5 (Dianthus

A
X

caryophyllus L.) ~ 227 % (Gerbera jamesonii H. Bolus ex Hook. f.) ~ % % 3

’

(Pelargonium xhortorum L. H. Bailey) ~ # % 2 (Petunia xhybrid Hort. Ex Vilm.)
sz 7 = (Rosa xhybrida Hort) ~ 247+ & (Saintpaulia ionantha Wendl.) ~ ~ #
[Sinningia speciose (Lodd, etl al. ex Ker Gawl.) Hiern] ~ % -] 3 [Dendranthema
xgranduflorum (Ramat) Tzvel] (k4§ % >2000)F- & & % (Tagetes erecta L.) (Horn,

2002)% -
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(=) - H'E2H A F 4] @ 4o £ 4 3 (Antirrhinum majus L.) ~ ¥ # (Callistephus
chinensis L.)~ # & # = (Dianthus barbatus L.)~ i~ ¥ % (Eschscholtzia californica
cham.) ~ % % fF (Matthiola incana (L.) R. Br.) (38 f= 2 > 2006) ~ /z. ¥ * (Papaver
rhoeas L.) ~ =% % (Nicotiana alata) (Zainol and Stimart, 2001) ~ & i i~
(Tropaeolum majus L.) (Eyster and Burpee, 1936)% p p % [Catharanthus roseus
(L.) G. Don] (Chen et al., 2012) % -

(Z) - |2 2 2EPEAREH A5 EMTROEEEY T 2 2EEA T
Floor v A 4 R E R £ RE2 H R0 = £ £ A (Imai, 1938 ; Scovel et al.,
1998) o % & 3 F A H #H(5 #5) « L £ #H6-16 #p) 2 £ (16 750 4 )0 dh
37 % > A A 7R @ (Craig, 1963) °

(B) = $ATFIE HEE L o oy 0T B E sy TR SR
Hoe: £ FRAIEMS 034 mp Hagh T4 F 153 € spenrbiicd @
2R 5 & B0 A Flp Sl R b 0 (R e gl 0 2000)

() JB AT 4] 5 % 4o 2% i (Heursel and Garretsen, 1989) » 42t §7(Gerbera
jamesonii Adlam)z. Sk g » F 4B e R BREV R L AR @
(Noack, 1962) o ¥ 4 % (a)i & Fl4c g AF & FF= 4] @ 4o € P£% 2 2 (Almouslem
and Tilney-Bassett, 1989) ~ & ¥ & v X # /& % (Begonnia
xsemperflorens-cultorum Hort.) (b) #3x % & Flir 4] ¢ 4o &€ %3] < 12 75(Crane
and Lawrence, 1947) -

() BHE®  BELLHMB 2 PBHT AR TEE 08 2 1354 AT
wEF ARG F B4 aE € k(Horn, 2002) > o & E10d = BAFI AL E
¢~ £ ¥ ¥ ¥4 B (Eyster and Burpee, 1936) -

(= )mre Fik @ 2 H #p4l F(Aquilegiavulgaris L) 5 # & » £ #5421 £ 5 < A g

A

AR B EIIEMT S F U ERR L F LR ko HR
7%

g{
v

PRI SRS SRR SN P o gLk B EE T L RN G B F il

# 2 @ (Rousi, 1968) °
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(- )#7:48 4~ (Polypetalous plants)sneE #fc > pLagAlend P B ¥ v & %

BE R FMAERE T ALUT 44

1. 4%~ £ fp{fc~ % (fluting, overlapping and dissection) : 7=#¥2_ % & ## 3 4c »

"

G E e b R b I E R F R PR 4 o

—

2. TEPEECH] 4o (extrapetals) | fEFEBCR R TR HC S C H U A INIEE 4 & o

3. T-FFE B e (extra whorl) @ oA AR 2 % 0 4o R 0 Bl 0 R o R
FORBCH A g 2 EFRIR % 4od L 4B s (Clematis spp.) ~
3" (Delphinium grandiflorum L.){e-]- £ # (Freesia hybrid L.) °

4. F7H =t 4 ¢ & (secondary centres) : R -2 #alic® > A4 % - B¢ S H(4oT
PR) AR EMRR G 0 B 2 %

(= )& #1484 (Sympetalous plants) » ¥ 4 5 11T 2 48 :

1. 4% ~ £ {c~ 4 (fluting, overlapping and dissection) : 7=#F# & }#{ 4c w0 G
ER S PR b2 K dodk R 2 2 B o

2. TR B 4o (extra whorl) @ AR AT R 22 ¥ = 0 7 M Ao ik

PRI TR h#cE > 4o+ Z4F 2 & ¢ B (Datura stramonium L.) & -

(Z)FE B SR ome Rl f L ML 2SN MEE S F T 44
1. z2 530 & #1 (petaloid of part stamens) @ =% 38 28 S04 {7t > 3 4

ERITRAGTEEI VAL TR R S H R R Aok s
(Narcissus sp.) ~ &3t ~ L % =(Camellia japonica L.) ~ #4324 % (Begonia

tuberhybrida Voss)% = Z # /3 £ % o

FT
i
x4
M
[

2. 25 % > ¥ (petaloid of complete stamens) @ 2 FR 2 § - #it >
I U g A S S AR T

3. 2 ELR 2R 2 384w 4 #E( (petaloid of complete stamens and part carpel) :
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ELE SRS AR WNE. e o st I U AN SRR RS Sl

%fs

BB hoH PR SeIE B R A

5w R
4, g = > ¥ (petaloid of complete stamens and carpels) @ ¥~ 22 5%
=R 4o #Ra7 2 (Ulex europaeus L.)% = & (Ranunculus aconitifolius

L)~
(2 )£ 75 (pseudo-doubles) » 1 & F F 442 F R FTB R 0 R TT 0 B ARG
Felfoh U E A b AFR TR R LT AR S £ R 4o ¥ [ Callistephus

chinensis (L.)Nees]~ # P # (Helianthus annuus L.)~ = 72 $Z(Dahlia pinnata Cav.) ~

B P ¥ (Zinnia elegans Jacq.)% 2L i % € ¥ 548 o

=

()74 2 ¥ (floral abnormalities)z. & ¥ : ;‘é;a‘;] Hois 3 4o df i) PR E PR

b3

m“.t‘
~F

L > 4o & ¥ 3E- (Euphorbia pulcherrima Willd. ex Klotzsch) ~ £

i

¥4 & & (Bougainvillea spectabilis Willd.)%* € ¥# &% 7~ (Euphorbia milii Des

Moul.) % -

LR E MR T AR

(-) *H

L4 R ERIT DAL AR ERMLN A2 A REFVREFRET T
#81 i¥(Meerow, 2009) » Luther Burbank ™ %<7+ Reginae ¥? Leopoldii 52 < # 2 ZA #_
B d % fCaigieic &k (Traub, 1958) © 28/ £ R B iF < a3 fiic ¥ ﬁéi F R iE
“#'z_ Henry Nehrling = Theodore Mead = i+ (Bell, 1973 ; Meerow, 2009; Traub, 1934) »
£lig I13igieic Mead Je e 3o P FE2 AR KR & &k p Nehrling #7352 &R
fe@m ko d Mead 722 ¥ 2 Ludwig fe RN F A~ 0 £]13 1135 5 I R i Heio

F1&fa(Bell, 1973 5 Meerow, 2009) ©

Qfx

NPT yfé McCann >+ 1930 & > ] * g 4 8 & #F33427-(H. equestre f. albertii)
2 8 7% Mead S22 #i2(7322 0 B % E T I £ 7954&7" Helen Hull’ 5 1970 & i %

B4 5 f&H Charles D. Cothram - 4] * £ ##‘Helen Hull’ 2 H. equestre f. albertii =
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TR B3 § g i B PRS- 8 4o Maria Goretti” = # £33 3% 5 & PRideic 4
e PEEp 4o W T ﬁé—ﬂ John W. Demes 1| * ‘Helen Hull’ £ ‘Park’s Apricot’i& {7 322 » =

¥ ﬁ‘]l‘é :” A ?*’\ﬁf‘fl—ﬁ*%’# Eﬁ LB f i 1980,& 3« :l

F L ERT G

-nv\.

Vob i B e S 2 F MR iets 548 0 4oJudy’ ~ ‘Louis Parajos’ ~ ‘Lynn’ ~ ‘Kristy’ -
‘Fanny White’{=*Surprise’ % o 4 /il 7 ¥ € 548 > 4o'Double Record’ ~ ‘Lady
Jane’ 2 ‘Pasadena’#_d Demes £]7% ! > » {w % £ % ICRA (International Cultivars
Registration Authority) ¥ 3 f& {2 4 578 1# (Read, 2004) -

(=) Wi

WL PR ec T /A2 1 & ! & 5 Penning Breeding B.V. ¥ T. van Nieuwkerk

&

Amaryllis B.V.A 2 @ o igd 7O 7 418 NI S Jr £ P A SR S o e
Penning Breeding B.V. 2> # 7*Promise’ ~ ‘Salmon Peacock’ ~ ‘Dancing Queen’ % &5-f& ;
21 ¥ % 4~ > Nieuwkerk Amaryllis BV.2> @ B 4pi8 (75 oo ¢ i d €97 A E Y
A+ e ¢ & #2 ‘Double Queen’# Penning Breeding B.V. 2> # é*Dancing Queen’
{ =@ £ ¥4 Nymph % 71 & F&4-‘Red Nymph’~ “White Nymph’~ ‘Pink Nymph’
% 7+ 4_Nieuwkerk Amaryllis B.V.2> # € & X £ 5-f8(Read, 2004) -
(z) P+

PAEFERASET Y A2 1 & A $ 5 Miyake B 32 Isamu Miyake £ 4 » & 2
3 1 £ ® John W. Demes ** 1972 # % 4 3% Plant Life #p 7| 2. & 3 heic > F {5 B 42
EEEMNEZ T EFRRRETT RS P AF E BN A% 1990 £
A2 10 BERA L EMEFBRIT LT 0 o A BEFRSEF I A 2P

‘Blossom Peacock’ 4 % % F| & F 7 Fprife 5 2w F £ # 5 % I§ » Isamu Miyake

—

BT HRE-ET N e R Ee Rl B SRR TS
B~ 543 JEEATIR -T2 & ¥ (Read, 2004) -
(=) =2t

61980 E R AH L MG 12 BEI A EMIBET LM hs AP L0 B

#

il 0 ¢ 35 ‘Fanfare’ ~ ‘Ragtime’ ~ ‘Rozetta’ ~ “‘Alfresco’ ~ ‘Snow White’ ~ ‘Joker’ -
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i3

‘Razzmatazz’ ~ ‘Rio’ ~ ‘Fluffy Ruffles’ ~ ‘My Favourite’ % - i & 3 B & #ifieqc o
7% Hadeco 27 » BET PRI BB BEINFTE 67X HFEART 3-8 &

T A E S A 11-22cm 0 FE K 5 25-50cm(Read, 2004) -

B ATy F MR T B T E M T 2002 & > d Maguire B H731iE S
L P AEJE T PR AR 4 0 Maguire ]t izl € RRE {80 B R e
oD N0 FARR s 2 d frind cnE PERBeC E HR A 8P ER IR

iz ¢ en'Boysenberry Swirl’ (Read, 2004) -

24 a2

FHETT K G 50-85 Lk 4 fB(Read, 2004) > fiz B A B+ o % 4y IpeIT
AAL S BEcL 11> 2¢ REics 2n=22> A PABRRE T 4 5@k 2 T
R KRR ML A~ % 4 M (Arroyo, 1982 5 Brandham and Bhandol, 1997 ; Naranjo
and Poggio, 1988 ; Poggio etal.,2007) e 4 ¥ * 3\Feiv 7T fA> ¢ S » < v~ v
HHECFR2 28 e BHLI IS5 EY 2 RAFLR g RGg - -

S Sdke BRI SAS p R ARIER S RS T T
BT o - BHARESAS S EF P A Ao E(Bell, 1973, 1977) © Bell

(1977)dn d1 01 = B ARFRFET 5 f65 M e RS L TRAR UK 3 A2
Folrr BRLAT MY S BHITEREFRR O PNTALCELRB LA

F o % P FCE M AR £ fT(abortion) T o Bedia Bt R A AL 0 @
RS T SRR Mt 3 2T EE S 2 = B8 X (Meerow, 2000) ©

S RRRAED AT EFHAE 342 5 B 005%F K inE A s E A

EH G SR E e 2tk (Williams, 1980)> gt o & 830 F €

PR FEEEY - B I GHRBMHI S ARy T AR B B

A 4 % %2 334175 (Kaicker and Singh 1979) -

RS B APETT RIS T ALY

EAI AR S ER

F_‘-

ln
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P A EEERL AWM A2 B FRBRAZ BRI ML BT

Fi # 8% 15 % (introgression) #-y 4k H ~ v B H A > F 3T P & (Meerow,

=

Wz Z B I ¥ I - e 2R ko

k4

SH WA R FRAT T A AR o DA
(BEZR WA PLFCPATR P B 3 7 AR 2 ST A) o JI* = R E e BHEL

HFIAHGFZGFE TR AN RIVSFELEREZ F L W A o

—\

ST A € i3 2 ATAC AR A 2 % 52 2 (introgression) s i~ iE 2w B H AR FE

P g o AR P o g A R L s AR

NSRBI F TR

RIS S R R A U ORISR S CEPE IR e MR S U A -
A~ BEd % % vA(Hsiao et al,, 2008) » Knudsen % (2006)4p %1 f§ £ ~ + W #* ~ ¥ fcf*
B E L E4E & o & 47 Stanhopea lietzeii Frost ex Hooker ~ S. insignis Frost ex
Hooker ~ Polystachya estrellensis Hook ~ Psilochilus modestus Baarb. Rodr. ~Epidendrum
secundum L. £ Epidendrum paniculatum L. % =~ A fc2 £ &5 > <~ 5 5 H
i (B-myrcene ~ trans-B-ocimene -~ linalool % geranial) 2 % 2 i 'f (a-copaene £
d-cadinene) > * K iEAE 2 95%  H P H agit &4 { A E 2 85% (Reis et al,
2004) - EEQOIO)VA T EW o A2 4 F 0 2 F T4 FIEF L &P o Zhang
#(011)~ 7% = fF‘Sharry Baby’# b {8 2 2 F {C 5302 4 5 > S % k718
= & F_ 3,7-dimethyl-1,3,6-octatriene ~ (Z)-3,7-dimethyl-2,6-octadien-1-o0l ~ 3,7-dime-
thyl-1,6-octadien-3-ol % (E)-2-butenoicacid-2-(methylene-cyclopropyl)prop-2-yl ester ©
~ iy y-fF (Phalaenopsis bellina Rehb. £)2. 4 § 2 & d ¥ f5ag ~ F A2 F5 3 4
#8 (phenylpropanoid) 2= » % 12 linalool ~ geraniol 2 H =4 4 5 4 (% > 2008) o

Myl 4 ¢ H. brasilianum Traub & Nelson ~ H. elegans Sprengel ~ H.

fragrantissimum Cardenas f= H. vittatum Herbert & 4 % > P o1 &% A 7 #3424 # 2
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Chapter 3. Floral Observation and Ploidy Analysis of Amaryllis Cultivars

AAe B AET R M TR TR TR e R TR
Additional index words: chromosome, floral diagram, floral whorl, flow cytometry,

petalization
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1o i\gﬁﬁ 2_ZE RN PR ETEL S JRA PR N E TR > T imA 5T o Bilge

% 544 Montevedio ~ Papillio Butterfly » Gervase ~ Fortune ~ Blossom Peacock %

ki
==

Estella i& (7434 4 ¢ #8/R 7 g% - &% % &5+ Montevedio ~ Papillio Butterfly 2 Estella

e
G4 F R 5 22 05> h- 24 > & Gervase ~ Fortune 2 Blossom Peacock ¥
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A e B RIR 19 BF FIETSBLAIMI R ALY A BEEL RS
W28 7h3872-4947pg i BR-A 13 B SME2 45 W E A71.35-94.04pg >

P
LR l’ﬁ’?ﬁ °

Abstract
Flower traits of 41 single-flowered and 34 double-flowered amaryllis cultivars
were evaluated with the test guideline of amaryllis. Results show that scape length and

flower diameter were 22.5-66.2 and 9.7-21.6 cm, respectively, for the 75 tested cultivars.
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Shape shape of front view are majorly round, star-shaped, or triangle. Flower color
patterns were star like striped, flamed, veined, striped-speckled, picotee, or single.
Floral diagrams were made on single-flowered ‘Spring Time’ and 35 double- flowered
cultivars. Single-flowered amaryllis flower consists of four whorls, namely sepal, petal,
stamen, and carpel from outer towards inner. The double-flowered amaryllis cultivars
could be classified into two major types. Flowers of type I double-flowered cultivars
consist of four organ whorls. Further three sub-types could be divided based on degree
of petalization. Flowers of type II cultivars had additional whorls of stamen and carpel,
and five sub-types could be divided based on degree of tepalization. Somatic
chromosome numbers of amaryllis cultivars were measured and ‘Montevedio’, ‘Papillio
Butterfly’, and ‘Estella’ had 22 chromosomes and were considered diploid, while
‘Gervase’, ‘Fortune’, and ‘Blossom Peacock’ had 44 chromosomes and were considered
tetraploid. DNA content of 19 amaryllis cultivars were tested with flow cytometry. DNA
content of six cultivars ranged from 38.72 to 49.47 pg, and were considered diploid,

other 13 cultivars had 71.35 - 94.04 pg DNA content, and were considered tetraploid.

av 3 (Introduction)

-

e (Hippeastrum) E_% sr 4L B % fe b2 o Maeic B2 95 50-85 &
Rfdz KighewhR > L& RfE2 Kik: N S UK XA 6 I 8 - L SO E
FpLfFrakp d e RHFEL 2L F (Read, 2004) o d *t3ve it R E § 0 Fl
AT NFIARTEE I 2R BIFESA NS TRE AL LEY A
H. aulicum Herbert> H. psittacinum Herbert> H. puniceum Lamarck- H. reginae Herbert
H. reticulatum Herbert » H. striatum Lamarck and H. vittatum Herbert % i 2 & > 5 fe
T 5 fAATE T @ Kk (Bell, 1973; Traub, 1934, 1958) - # ¢ H. aulicum Herbert = 7=

§ L@ d 0 B g (Read, 2004) 0 FEREE P25 7 Eideo b A B iR 4 (Okubo,

1993)> =258 % ¥ 2 ;H. psittacinum Herbert 1~ ¢ 5 = ¢ » & ifsa> [F]7 {=(Read,
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2004);H. puniceum Lamarck =4 v ¢ 2524 b 24 » &4k & 84T £+ (Bryan
and Griffiths, 1995) ; H. reginae Herbert 7= ¢ 2 R d » ok Edsfie™ &4 -

A5 & A5 5 H. reticulatum Herbert 1= ;i 1=
T s 7535 5 wpenA) 5 H. striatum Lamarck 5k £ fAgEd o i d 545 H.
vittatum Herbert <% ¢ 26 & B = d if & » 1535 5 s|wn3j(Read, 2004) o 5 £ )
fel w A Flet Al IR S PBie T A€ & 2 - ¥ 7§ Reginae fr Leopoldii 2
e FE o B oo~ BRI R 2 WL F 1 (Meerow, 2000) >+ Flt £]iE A
G B2 MG o d IS N R AR L AR T AR RIACF R
F®~p A2 32 (Read, 200)F R > TET N AR EMA L LETRFS o T
FETHEE RIS PSRBT R CES AR AR
' ET B E LA R B o

,j
EREC - B ERT L AR k> EMTEIA A @R R F L H

o8

PRAL L SO AR ARS O FIRFEARAE 2 T LR 3

# (Reynolds and Tampion, 1983) » sx B gL % B3 ¥ B HM Lo m 5 7 f;é_—'ﬁ

HERT) 248m72 T 1 viFrL3 28034 940 Flv P Ly 244
TRPRL -

EFECZ A RFIT A SRR BT EA - TREAR - pRTEOE T 2
PORE(F 0 1996) o EEETT A LG TORE S TTHRECH 4 0 R OGR4 E 0 £
TRIBRFESFELTAP RZ - R0F 0 2009) o £ Feideie g LA B 1866 #
d M. Albert Wagner >t + ¥ ¥4 § 7R2_ % “t 3 30 » % Hippeastrum equestre f. albertii °
EREMTCT AT AT McCann R ) > 5% 5 Fio P2 £ A 1930 £ > v
APF 2 EFFTCE A 1990 £ o £ RN RT Gy A S e S E R
f# % m K (McCann, 1937) -

#1979 & 2 Wapeio P E T ﬁ_iﬁ W. R. Latapie "/ #AHeic i Peivlic 5 A #H
BINPETC R R 2 TOAAPRECD 2T 9 5 H MEiC(single) ~ AR TREC 9-11 5 L £ R

(semidouble) ~ AL FEE 12-17 % & #¢i-(double) % oAt ¥edic 17 W F 2R € PC
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(superdouble) (Read, 2004) = ¥ 7 I * 6 % 2 7475 - k2 H =08 > H¥5fa
WE- ko <~ FEEFESMAZ TATEF 12-17 F o v a5 2 BT F A R
‘Jewel’¥? ‘Razzmatazz’ & *t k = BEp B 8.d 35 5 8 7 3 2 2 %‘;{%fﬁiﬁé B¢ 4
FF 2R = » A5 iy fk—fﬁ""h&.w s FIPRFE G E R g Alfresco’ B F 3 /%,*}#12 v B
AP A 2 ARG A ° o LS £ PH(Read, 2004) 0 FIpt FARE T AN £ R
0 REEMEREFTETRRD  BRBZLWMSMAL THET AR E PR
AT S R (PR ET EMRITE & S iy o

P p R WAL x=11> h2fa2 ¢ Ml 2n =22 fes 5 BET
=B e BT B A2 fA(Arroyo, 1982 ; Naranjo and Poggio, 1988 ; Poggio
etal, 2014) - PAIBRE TS 11 E4 M Au i i mFLd M2 - iR
¢ %8 (Arroyo, 1982 ; Brandham and Bhandol, 1997 ; Naranjo and Poggio, 1988 ; Poggio
etal., 2007) - Brandham fv Bhandol (1997)4 47344~ 2. % 4 48 & §B2F > GHRTR
hef o HF MR F RIS S s Be ket B ) fi(species) - i 1 i AR
Joohd iR ~ AR LRI RAEREETT S Ao B G PR
fold ERLAGOFESBS F e BMRIA LT REEL &7

A 1920 B ISR T MY B T B TR GTRGE DA B B

FHDAGERA AL AT 5 Ep RIREM . BERA T2 AL RDERY P
B A B G A DEEE T E o R BERI AR F S iup Rk

FHA RZ2BEFESARL FR AR T AT 882 B 7 SR &
BTN N RABI s R AR B AF LSS S
R A E RN RMRREF IR AL TR R AL B
il % WL RRE S A T 0 T BT B2 AT T L MR TS AR

2 0 7IESRE T P AT i 2 2R o

AL A BT SR TR 3 R 5 TR AL A R -
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B4 MR - BHEcA {72 DNA F ERIE - (T

#1487 = 72 (Materials and Methods)
L REES = st - RN Tl e -

P~y 4iei- H ¥+ 578 Sunny - Orange Sovereign ~ Lucky Strike ~ Susan - Telstar
Yellow Goddess ~ Kalahari ~ Design ~ Amoretta ~ Trendsetter ~ Hermitage ~ Royal Velvet ~
Basuto ~ Blushing Bride » Double Six * Spring Time ~ Pardina Cross ~ Pink Wonder ~
Salmon Wonder + White Striped + Fairytale - Matterhorn ~ Wonderland ~ San Remo ~
Tosto ~ Minerva » Comtesse ~ Athene * Hurricane ~ La Paz ~ Granderur ~ Santos -~ Estella -
Faro ~ Limone ~ Pink Impression ~ Calgary ~ Vivaldi ~ Happiness ~ Exposure ~ Salmon
Pearl ¥ 41 %44 ; £ #5748 ¢ 4% Unique ~ Ragtime ~ Rozetta ~ Harlequin ~ Rio ~ Double
Record ~ Macarena ~ Lady Jane ~ Madrid ~ Nymph ~ Double Roma ~ Smoked Salmon ~
Alfresco ~ Double Dragon ~ Red Peacock ~ Philadelphia ~ Exotic Peacock ~ Aphrodite ~
Cherry Nymph ~ Joker ~ White Peacock ~ Alure ~ Elvas ~ Promise ~ Mary Lou ~ Pasadena -
Snow White ~ Dancing Queen ~ Red Charm ~ Jewel ~ Blossom Peacock ~ Salmon Peacock
2RL gL R ASITET LY - 5-8 7 R (T.S.S. No-1-Pink Pearl) - & 4"
= 5.-32¥5(T.S.S. No-2-Red Splendor) & £ 3+ 33 o & B fdjcf 5- 107k > % %
25 25-30cme M2 HE G A E s 2 B A E A 30em ¥R F 2w dE 15k
F3 4 F 5k & B (Kekkila OPM 640W, Kekkila Oy, Finland) : 3 3L E 3R % (2 3 M2 %
W Rad o 28 28 =41V P EHFEF T %- 27 200 mg'L' N 2
20N-8.6P-16.6K (Peters 20-20-20, Scotts Co., Marysville, Ohio, U.S.A.)¥ /% |2i# 2z =
R o AR TR AR D R ESF 2 NKE > TR RAT RIS PR R
B2 TER L 243C(% 3.1) T 2 5 A % 1300 pmol'm?>s’
(photosynthetic photon phlox, PPF) » & {6tk B o » ERIFC ALK - B A 2 R

FrRERL P SBELL AN A2 L WP R BB RN G4 D AT
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o MEA TR FLA AR WG LY I AR K SBa s s

EERAENED S -

AN

WEhZ o~ ERRET g RPN A4

fﬁf ¥ Spring Time’ *t » ¥ |z § 8 37- € ¥ 548 ¢ 4% Unique~Ragtime~Rozetta -
Harlequin ~ Rio » Double Record ~ Temptation ~ Macarena ~ Lady Jane ~ Madrid ~ Nymph ~
Double Roma~Smoked Salmon~Alfresco~Double Dragon~Red Peacock~Philadelphia ~
Exotic Peacock ~ Aphrodite ~ Cherry Nymph ~ Joker ~ White Peacock ~ Alure ~ Elvas ~
Promise ~ Mary Lou ~ Pasadena ~ Snow White ~ Dancing Queen ~ Red Charm ~ Jewel ~
Flaming Peacock -~ Blossom Peacock 2 B £ ¢ fAw sx LR A S *1E 7 2 A v - -
7 3£(T.S.S. No-1-Pink Pearl)~#8 v~ = §L- = #£(T.S.S. No-2-Red Splendor)’ & 35 &-7& o
F A e E S 103k 3k % j2 25-30eme 2 245 N 4E0 2 B X 5 /2 30 cm
2o 2 1 B8 A4 F 5 & B (Kekkila OPM 640W, Kekkila Oy, Finland) :
3BEHE(RAETRGF AP At AF) =4 L) PHEHEFF I 5
= 7z 200 mg-L'1 N 2. 20N-8.6P-16.6K (Peters 20-20-20, Scotts Co., Marysville, Ohio,
USA)™ i3 i s 20l o LA s R AR R A BRI T 2 k8 2T % p
AT ie e PREHZTHER L 2243C(% 3.1) T3=¥ 2 kg i 5 1300
umol-m™-s™" (photosynthetic photon phlox, PPF) » % t& kB P » #-2 5462 ¥ ;&

%*7—1‘ y &

i CEZFENE 3 AT JIH R R ETRBEAD A p

A

S AR NENE Y J (1993)\ 3V E 15{1/}@? °

W PSR ML BRBRE R T

iF Poiigei- 8 #: 548 Montevedio ~ Estella ~ Gervase ~ Design ~ Papillo Butterfly -
Fortune 2 & ##%-f& Blossom Peacock ~ Razzmatazz % > %< Chung v Wu (1987)2
FUEBLEL S W > Y 0900-1100 HR P~3AHETC R e SR 2 2RI A 0 BBT el iy

BT A4 KT 4T MR RJE 24 ho £ # 3 Farmer’s 73 7% (95%Ep ¢ RpEp =3¢
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1)¥ B2 24h % fmbe jB5d o B4R B B3 INHCL # 0 12 60°CKis 6~7 ~ 4
R R B0 ARt 23 50 0 1% A 4 1 h (%90 mL
fa+tr » 110 mL ZA&-K&* > = T4 » 2 g ¥ = (Carmine, Sigma) > & 2_ & /4 4"
Wi F R 1% RE > IR ) MRS R B Y b e
VRESTRE S B 1 R PR TS T I ERE AN S
HEITEVIFELE OB PF G BN N NI FELG P L E

¥tk § &g st (Eclipse E400, Nikon, Tokyo, Japan) ™ BLZ T 4p & o

FRARE S nyedmie Pl TINbe -2 B AL I DNA 7 &
%% Dpoolezel % 4 (1989)2. = ;2 » B~j¥ % K Telo Rare Bulbs = # pL§ 2. 4

& Hippeastrum aulicum Herbert £2 4 %] g & fF ~ P & & 5 2£i& ¢ 2 ‘Montevedio® ~
‘Amputo’ ~ ‘Estella’ ~ ‘Giraffe’ ~ ‘Rosario’ ~ ‘Evergreen’ ~ ‘Fortune’ ~ ‘Ludwig’s Dazzler’ ~
‘Acapulco’ ~ ‘Sunny’ ~ “‘Susan’ ~ ‘EOS’ ~ “‘Santa Cruz’ ~ ‘Minerva’ ~ ‘Faro’ ~ ‘Showmaster’
% H #2482 ‘Salmon Peacock’ ~ ‘Blossom Peacock’ ~ ‘Razzmatazz’ % & #¢33 5&7-
R Bt S 2 P S REY KINe wB A ER 0 2B 05em’
e sy Pk RE Y B AR 0 b~ 400 puL 0% B3 i (CyStain
extraction buffer)# % % 1 & 45 > £ 17 50 L 3¢ jE e g B g *» T 75 e 1.6 mL
e ¢ & % (Cystain UV Precise P, Sysmex, Kobe, Japan)# % 4 ¢ 2 & 48 o 12w 30
im*2 % (CyFlow Cube3, Partec, Sysmex, Kobe, Japan)4 #74c & 365 nm 2. ¥ % » & §&
£ 171000 B mPe > & fa P~k 3=t - DNA 7 & 5 Bl R 2 8 H. aulicum Herbert
BREESAZ N RS % > R 2 F H. aulicum Herbert 22 2C=33.12 pg = 1%
# 2ot ¥ (Poggio et al., 2007) & 12 CyFlow Cube $ic 88 %dB 4 703 5 £ $k 52 DNA

o

oy
Jreks

I

W R > & 53R 5% K 35 (Completely randomized design, CRD) » #icdg 7L 12
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CoStat 6.4 (CoHort Software, Monterey, CA, U.S. A) et icfl e (7 d | Bg ¥ £ B 4

4 47 (least significant difference, LSD)}* # ed2 fF £ £ > Bg -k & % P<0.05 -

% % (Results)

LS = et RN Tl e - I

BLZ A4l BHEPEfE(B 3.1-32)% 33 B £ PESHA(8 3.3~34)2 vk Mk o ik
Bl d ¢y SEESL A0 P2 2 et ® :f;é_'ttﬁ%éa B it
Lo R L 2243°C 0 Ta¢ £ kA S 1300 umolmPsT Z BB TR GFH L o &
SR HyERfE2 CE & /A0 22.5-551 cm> 4 Matterhorn 1= & & £ > i 55.1 cm >
Trendsetter 2. - & & 22.5 cm 5 &+~ T A& 43 9.7-20.1 cm » 14 Basuto -
Tosto # % > i£ 20.1 cm > Santos # % & 9.7 cm ; ~ 84 a2 7= 6 )% E_[F]A)
EA582= 425, 5 LaPaz 5 Faric?;2 Estella 5 oploha) 5 ok ppd 11ied ~ &=
Bd s Rled s pled Bre d S35 I AN ARRE S ViaiR R
RiEpmrEE % (4 32)-

RS CE L AT 229662 cm o M A Y - BL-# B 3k (T.S.S. No-1-Pink
Pearl) = § & & » i 66.2 cm » Double Dragon 2. = § $ 42 # 22.9 cm 5 fEAA A < &
B A >+ 12.1-21.6 cm > 14 Double Roma # % > i 21.6 cm > Unique & % & 12.1 cm ;

)
=

-n\1,

B2 TR G AR R = 8970 5 Jewel 3ol 104 4

Qfx

PIF B AEUE < VETTR R IR L B GRS E S B (433)

B BT BB T E R A
fR2| gL H #eigett Spring Time’ 7E B F £ 54 4w #50 A %W 5 ¥ % (sepal) -

o ¥(petal) ~ 22 & (stamen) e & (pistil) » #-pt LR E % B 2 TN BI(B 3.5) 0 #-35

€ Mahede Sfd o gd THRLA RJIBE S TR S T A LA
WALZERET R e b AR I il o T0p - 2 50 2

B AR (£34)c Rip~ 225 2 BEAF >V EASGINI2Z2 3 =2% 4
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¥ ‘Macarena’ #2257 # P ARR 2 FEL o ppg 1w [ FH(tepal) ik s 79 ¢
A s A3 11 (W 3.6) 5 MR~ SRR 0 AR 2 2 2 0 TRE T 35 e
Soo MRS 1 wE A5 AR S 10-12 % 0 4o‘Double Record’ ~ ‘Temptation” ~ ‘Rio’ »

% #77) 1-2 (B 3.7) ; ‘Harlequin’ ~ ‘Ragtime’ ~ ‘Rozetta’ ~ ‘Unique’ % &8 » H ppie 5

TR FP ARG 15 8 0 AT S A1 13 (W 3.8) -

AL - BFRAZMBEA A0 5 68 SREZ RUEEP > 2H -
PREEBGES, X T R M A wE s REMGY R BRI RAZIIR R A G
M1~ -2~ T3~ -4 % [-57 #(% 34)« £ ¢ » 5 e 13 4o 2
Bt 1340 A 2 2 T RBI TS TR AR L 5 B - BREE 2
it R oS3 E R mres 1 WA TR 12 F o doJewel’® ‘Red
Charm’ » {47 5 5721 T1-1 (1 3.9) = 5 - WA 64 5 - WPRAL: 2781
oW 34 ¥ Bep s 1w A AT 15 P 4o‘Blossom Peacock’
AR 5 33 -2 (R 3.10) © % — g~ 225 % 271 > & - Eae SR 13 4o

ST AR 13 4 WS BUREL T A TR RS 16-18 8 0 AT S T3 113
(B 3.11) » 4-‘Dancing Queen’ ~ ‘Pasadena’ ~ ‘Snow White’ 2 ‘f& v = §L-= ¥ (‘T.S.S.
No-2-Red Splendor’) % » & — #hrg ~ 22502 2#C > & - Sz AR 1340 &
Z Hrp s 1A FF4R & #7321 11-4 (®] 3.12)> 4*Alure’~ *Aphrodite’ ~ “Cherry Nymph’
‘Elvas’~ “Exotic Peacock’~ ‘Joker’ ~ ‘Mary Lou’~‘ Promise’~‘f& 4 — 5-# % 3’ (‘T.S.S.
No-1-Pink Pearl’) ~ “White Peacock’ % ° % — $H¥p ~ 22 5% 2 #FC > & 2 fhze 5% >
PR D EURATR 34 PR 1w A AR 5 4R 3] -5 (W) 3.13)> 4o Alfresco’ >
‘Double Dragon’ ~ ‘Double Roma’ ~ ‘Lady Jane’ ~ ‘Madrid’ ~ ‘Nymph’ ~ ‘Philadelphia’ ~

‘Red Peacock’£? ‘Smoked Salmon’ % -

WD NPT AL S R R R
I g R Al LR H PRI geic ‘Montevedio® ~ ‘Estella’ ~ ‘Gervase’ ~ ‘Design’ ~

2

‘Papillo Buttergly’ ~ ‘Fortune’ 2 & ¥##%#£7- ‘Blossom Peacock’ ~ ‘Razzmatazz’2_ 3 =
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4d WEE REFBRREMTE B4 MEc: 22 (2 = 2X = 22) 0 4r
‘Montevedio’ ~ ‘Estella’ ~ ‘Papillo Butterfly” (B] 3.14A ~ 3.14B ~ 3.14E) » 3z = & 48 »
% A4 ¢ RE 44 75 (2n = 4X = 44)> 4o‘Gervase’ ~ ‘Design’ ~ ‘Fortune’ (] 3.14C~3.14D~
3.14F) > & w 248 > @ & ¥3igei- ‘Blossom Peacock’ %2 ‘Razzmatazz’ % ¢ %8 #c 44 i%

(n=4x=44) > % v 2 ¥ (F 3.14G ~ 3.14H) -

R R e RPN R L2 2 4 I DNA 7 2

P fd AR N R RN e R T AT o Bk o H M2
‘Montevedio” ~ ‘Amputo’ ~ ‘Estella’ ~ ‘Giraffe’ ~ ‘Rosario’ ~ ‘Evergreen’ % DNA 7 &
% 2C =38.72 - 5333 pg % = B48 > @ H #2 ‘Fortune’ ~ ‘Ludwig’s Dazzler’ ~
‘Acapulco’ ~ ‘Sunny’ ~ ‘Susan’ ~ ‘EOS’ ~ “‘Santa Cruz’ ~ ‘Minerva’ ~ ‘Faro’ # ‘Showmaster’
ZDNA ZE52C=7135-94.04 pg> 5= &4 > 7 £ 2 ‘Salmon Peacock’ ~
‘Blossom Peacock’ % ‘Razzmatazz’# DNA 7z & 5 2C=7454-92.74pg > » = %8

(% 3.5; B 3.15) -

4 # (Discussion)
HER- PR R TR RS &

B4 Brys-E S SRS S S WEE R & 22.5-55.1 em >
AR A TR A3 9.7-20.1 cm s € FRE-fE2 TEE £ 43 22.9-66.2 cm 0 oAk FEE.
X FRA 120216 cm e 2 FAAEAF L1 LA BER N T 2R
Read (2004) 523~ 20012002 & F44 > 7peicz 2 & 4 AR FH 5 5i B3k A&

QIAFH * ¥ 224092416002 »E2A9FF4 " p92 44

FHRT #2083 FF2 AR PFIEE > I AMYLA 2FH 2T
B AR P VIR T AR 0 B AT R 3 TR ER(H R
SUM A LR 2T R AR R T b HEE3 TS B A 108 B (R

AFER b AEFR) e np Rk a2 FERFEY FELEREET F -
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Plsa B4 A2 2 -2
AT ITE L A &30 cm (Read, 2004) » 2 #ric B E 9548 @ 3 75 & 30-45 cm 4o
‘Orange Sovereign’% 22 &-f8 > & ¥ 580 & ‘Unique’ ¥ 16 & (% 32~33)- 2
RIHLTT o L AR A 70 cm o 60 cm £ 77 7 452 (Read, 2004) 12 s B ¥ ¥
AT 0 B EE A FRE L P 60-70 cm 2 548 1 Yellow Goddess®
‘Design’~ ‘Amoretta’ ~ ‘Matterhorn’~ ‘Minerva’~ ‘Athene’ 2 ‘La Paz’ & 7 &#a(% 3.2) ;
PSR 5 ‘Mary Lou’ ~ ‘Pasadena’® “fd v — 5L-f 3% 3 S48 (% 33) - &
Rk A2 TRFF LR D 5 0 BRGSO A G AR
>16 cm) ~ ¥ Fo(FEE A 12-16 cm)£2 0] 75(<12 cm)= & 5 3 2R 4 5 Symphony (§-
j&>16 cm)~Sonata (=& & 10-16 cm)~Sonatini (7% % 6-10 cm)% Solo (/%<6 cm)
TP ARIA S A FE(FEiE>160m) P ORE(FE/E A 1S em) ~ 3 IR F5(10-12 cm) 2 42
B R FE(FEE A 6 ecm)® % (Read, 2004) » & M 3ipeicd & 4 & B R 78 P A
o2 Eye4l Bufaey xRk iy 2058 Hd P TR @1s B o]
a4 B33 BEMRSAY A EE 85/ ¢ WA SHERCH
AREP AT S RIBEFRTTE S CEAL D
Pgeft v d 72 8 B 7 R0 > 1©F & (anthocyanin)dr iz ¢ BE2R v e B

% (carotenoid) 7 A#H 2 g7 d 4o ¢ E BH LRI AR AT § A%

[

SRR R RS R A R F e 2INE TRk (Meerow, 2000)
Ak 2 H s W AT e d kTS S (£ 3.233) 0 @ R TER
pricqfaY o d ESWT AT > FR v FRNE > omd d TR AT
AFEY T3 3 e E %4 (Meerow, 2000) - & 4 f8¢ Hippeastrum evansiae ~ H.
parodii - H. algaiae 5 % ¢ 7“4 > gk CE TP R EP JI* )= R BEFEY
(Cothran, 1979, 1980) > 3. 4 7 ¥ &#a4 Yellow Pioneer’ ~ ‘Lemon Lime’¢* ‘Germa’ »
T H i R A AR (Meerow, 2000) o F]p B ARE T M 2bia d k2 Mg 8

ARAERY TERTS PGS J R § B2 IR A A ETIT R e
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VgERR W Z AR TR ST EMES A > p AR )
=

Fegr 5 £ % 3 (Read, 2004) » FJpb e 7 e i T 8 0 & FAEIRP 1

BREEFBTCHF2Z2WCBE  TEBET > EFITRTZTRF S 0 1 & F
FMEVGCEM RGN B Ak s A < £ 45 AR (£ o7 5% (Blom,
1980) = % R ff to o8 7 9 B 63 CmPF eniCGRASE » # 4 R TP o K

= =@ =) s e E #%7-(Reynolds and Tampon, 1983) - Deme (1978)3
NCLEREPPILRIETSBL ERME - g0 EERS TR £ L i
ERYEMN AEKAY - ERBFEDLENEAZ VEEI] C P A BEKE R
RS BLBPEN L F E 2B ARTEH 340 B 2 TIE R YA ALE

30C (% 3.1) 2 B &mdeicd T 28R TR LSRR oA ¥H(tepal ) B vh

LA GO REd e FRADTEET Y LS eI gy A

ERMOTEEERE T REAA D FART 25E SR 5 P - #%(Coen

2

J\\

PN EPRE A IV 2 A I~ I2 3 [3 =2 HY [L1~12 2% 5304
Sufo PR > & -Loin i (Narcissus spp.) ~ et (Rosa L.) ~ 1L & = (Camellia japonica L.) ~
Ik 12 /4 # (Begonia tuberhybrida Voss) £ = ZF # ;& % (Begonia xsemperflorens-
cultorum Hort.)Ap #F i1 > p 373 38 4 o8 & 52 300 &7 2 4 {50 (Reynolds
and Tampion, 1983) o 3\ & ¥ 3] [-1 ~ [12 T+ R 5 2B SFR A FE1Y (petaloid of
part stamens) > #7A& 24 2. £ ¥ € PREA] [-3 P Az 58w L 2 > PRI (petaloid of

complete stamens and carpels) » ¥ % % jF -~ 8t 4 2. (Polianthes tuberosa L.) ~ $+%
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(Paeonia xsuffruticosa Andrews) ~ % 7= - % Z (Paeonia lactiflora Pall)) ~ & % %

A~k R A S IE REE S 2 £ PR 02 o Reynolds v Tampion (1983)14 5 f5 &2 4
TLRRLEEM-GF AR PRS2 47 3] - 2 $1¥He F (polypetalous plants) s E FH{E T chie Fig

B 4e (extra whorl) » TE3k A HEiE 3 R0 B4 Wl 0 @ ORI 3 oK e

RERIL G o AT Y RBEE A 2 -1 ¥ ¥ - e EmAmt » a ¥

SR S RIS A ] AR A o S TR $0 0 T T

Lok 5 2 2 2 S PREEUT R RWRIL o T E 2 B i 2 fRARTRECE S o
Ry oF1(2009)2 £ #Eicdchmit > e PR 10 2 & 2.4 0p - 225

A2k > #g 44 5 E(Nelumbo nucifera Gaertn.) ~ § % (AlcearoseaL.) ~ L& > @ #f

A DR AP EARREEFARA FR e Fifidrird R %3223 o

Meyerowitz v Coen (1991)3#%& 1 7=4F BF # v 2 ABC #:12% > ~ S #ehiv i &

Fd ER R gfoed e d o AT LA 2Z AT AR ANBC Z#
2y

AT BUAE PR AT AL L B ET 0 A

TR
<
T
R
w

HAFE CHAFLEDE2E2 87 CHATD SUpE2 57T o Ry fp &
FEARETTHE T LT ARG CHATS L&A (r)d AHATAR R HEE
Cﬁ%f%ﬁ&ﬁ@ﬁﬁ%@iﬁﬁﬁ%“ FHETLAT# R SRF - L p
LARM AR B E R T L LA BHAT T CHATAL $B 5
NOPRIE A 2 A2 A 4 R I % o Theifen fv Saedler (2001)2 Zahn % 4 (2005)

B REERTEYHE T 2855 d ABC-Model /# % = ABCDE #i38 123 » 7\ 4iei- € #¢
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W PR AE ML BRBRE R T

AR TR 4 BB 2 345 ‘Montevedio® ~ ‘Estella’ % ‘Papillo Butterfly’
WHREIT R4 A2 548 0 @ ‘Gervase’ ~ ‘Design’ ~ ‘Fortune’ ~ ‘Blossom Peacock’ %
‘Razzmatazz’ | 4 ¥ L3 £4 A2 Fff e % A A 1793 R 2 /2 4 F Rskch
2N=22 A *2% IR X=11>4d v if@h? =7 &(metacentric)d ¢ ¥ % = £ £
ity ¢ & (acrocentric)% ¢ %8 %2 = (Arroyo, 1982 ; Brandham and Bhandol, 1997 ;
Naranjo and Poggio, 1988 ; Poggio et al., 2007) » o 3t 19-20 £ ¢ #f B\ peic 7 ﬁé-fg

BAPEAE b A EREER RS IRMTEE A BML G A R

EN

T‘ﬁi\' -k =

% ) .
WE::id

S
Ay
/\
¥
i
R

5 5w 48 - Brandham {r Bhandol (1997)# H334ef=% ¢ 18 &

.ﬁﬁ&%ﬁ’%5@ﬁ%ﬁW@ﬁﬁm@ﬁ°i#%ﬁ%%%ﬁ%ﬁﬁ

Az FfGdMEE > A BRI BEDZ BERAE LI MR T (F
3.14)

Golubeva = Krotov (1975)g.% = B % & f(Fagopyrum)4~ #82 4 ¢ #3,% - F
esculentum 2. & ¢ %88 * (3.78-6.97 um) - F. tataricum 2_ 4 ¢ %85 -] (2.0-3.3 pum) >
@ F.cymosum 2- % ¢ R8R| 43t 2 fh2 B 5 2.6-4.4 umo JESF 1 R @ pELEL d L4
B~ £ 2= Fesculentum £ F tataricum &/ "B flfe < = | e f* 45 - S48
(amphidipoid) > 3\ &% [F. tataricum (4x) x F. esculentum (4x)]B| ¥ &% = 7 (Krotov
and Dranenko, 1973) » gt 35 it 22 i85 L% | = 2 48 ‘Estella’ ~ ‘Montevedio’ % ‘Papillo
Butterfly’ (8] 3.14A~B~E)2 % ¢ #14 /] » BT R 2 7 e W SHBE ] o =
PR A FRAZRITHESIS T X S8E G p 273 Bfohg
(Bell, 1973, 1977) » #-3heicz2 = B 44 B 18 > PIF ﬂ%—i PRI RS R
% (amphidiploid) > 4F = B8 - SR A AL oA - B L 5 L~ F M (viability)frit

i 4 (competitive ability) > Blf2 < ¥ fig % &7 > » ﬁ*n\B IR E SR
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Bk e b 4318 ~ 7 a2 v &4 (Meerow, 2000) °

K
3=
&

A-

SR T - TRAED S LMk A 4 (Ningetal, 2009) » 4 Eiod =
A F A dl4e £ 7 - £ ¥ {r 8 724 J(Eyster and Burpee, 1936) © » ;#BBLE % %
o ESSET N - A B R £ e B(& 358 3.14) ¢

& ¥ he7o (H. equestre f. albertii)#_# 1866 & ¢ M. Albert Wagner 3t & ¥4 § 7R 2_

¥ eb I o McCann 2t £ # e 2 H ¥ Mead e 2t #HE 7 »E7 N5 - B
¥ #3344 ‘Helen Hull” > Mead 32 % # 31 & 12 Reginae {r Leopoldii 32 % # 5 A #_

w3 T AR A o @ 4945 Poggio & 4 (2014) B RBRIAET R A Y 5 H,
reginae AT iw B4 ¥ hAfY A5 - = vw T 22 BHAIEL A

GRSV ER L L L SR A

&
?‘«*

P S R R FRER S T

Bea R EREAS S B T - 25 o MR AR A SR

)

TRGERTEFIAR L ARAFEY FAREMERT LI IL T A RH
PAERS  FEMSREER D A T - BTN G B g

Mg BRI EHE R oL ﬁfﬁ%ﬁﬂ AL T fAE 2 04075 ¥ (Zainol and Stimart, 2001)

4 £ 7=(Eyster and Burpee, 1936) o F]}t i\ qei- £ M7 a0 22 5 B E M o

FHEET N RPE AT R MM A DNA £

55 A0 gRsN e R 7484 B 4814 (Dolezel et al., 2007 ; Dpoolezel et al.,
1989) » Z 5 % pF~ 412 BB A% R4 H oaulicum % 3 #(Naranjo and
Poggio, 1988 ; Poggio et al., 2007)&2 7 ¥ S-ffi& 7 - $fp| £ 4 ¢ 22 DNA 7 & »

FEETRESEZ - B DNA 7 £ £2C=38.72-4947pg > = 34 DNA 7 &

d

& 2C=71.35-94.04 pg> ¥ HRLEIIL A I M A6 (F 3.14)2 2 18w kAT T2

DNA 7 # ' 7940 BMZ o B it me RO ESFE LI Bk
M40 2 (4 3.5) ° Poggio % 4 (2014)p| € 9 fAadeic- B R4 fE2 DNA 7 & &
2C =26.80 - 34.17 pg » B x#$eich 4 fE2 % 1+ - Khaleel % 4 (1991)pL %3t Hhe

O BFESBLAI M RAPAUSATIEAT B S B L4 HE
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‘B AR M I RBEI ML T AL = 204 ¢ F(chromatin) & & §
£ 307.6-502 pum > BE T SER kR2 AT RN o S BT £ AL S R BT
BEFI REAFBEFRITHET M 2 RAES - #3240 & A (Read, 2004) % %
¢ H e L %R M (Poggioetal,2007) FIp g * ML B EHAF mP A MR LB
B L - GRS RS BHESA LY £ & (Khaleel et al., 1991)

£ REsE B E AL BT R 2 R o R A

2 DNAGE EZBP-
PR ART 54 AR HRIET S5 P AL S e Fi e

PEATFE M AN B T ARFIETTRIT AL 5T o
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Table 3.1. Monthly average temperature (°C) in net greenhouse of Taiwan Seed

Improvement and Propagation Station from 2011 to 2015.

Year Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
2011 15.6 18.1 184 23.6 268 29.8 29.5 29.5 28.8 284 24.8 19.0
2012 17.8 183 21.2 259 268 275 29.0 28.6 29.2 26.6 232 195
2013 17.4 205 21.0 229 26.6 289 278 284 27.0 24.0 21.7 16.5
2014 164 17.0 19.8 24.1 258 28.6 30.1 289 292 256 23.1 17.1
2015 17.1 181 20.7 244 269 29.7 292 28.0 27.8 262 243 19.6
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Table 3.2. Comparisons of scape length, flower width, shape of front view, main color

of tepal inner side, and flower color pattern in 41 single-flowered amaryllis

cultivars.
Cultivar Scape Flpwer Shape.of Maig color pf Flower
length (cm)  width (cm) front view tepal inner side color pattern
Amoretta 533 a’ 123 ¢ Star-shaped Pink Striped-speckled
Athene 53.0a 169D Star-shaped White Single
Basuto 40.8b 20.1a Triangular Red Single
Blushing Bride 43.0b 17.1b Round Pink Single
Calgary 4540 13.9d Round White Single
Comtesse 43.6b 16.5Db Round Orange Single
Design 520a 162 b Round Orange-red Flamed
Double Six 385¢ 174b Star-shaped Orange-red Single
Estella 483 a 14.1d Trumpet Red-purple Striped-speckled
Exposure 36.8 ¢ 15.7¢ Triangular Red Veined
Fairytale 483 a 11.8 f Star-shaped Orange-red Star like striped
Faro 340c 163 b Triangular Orange-red Striped-speckled
Granderur 48.0a 157 ¢ Star-shaped Orange-red Single
Happiness 393Db 16.2b Triangular Red Striped-speckled
Hermitage 33.6¢ 16.0b Round Orange-red Star like striped
Hurricane 48.0 a 18.0a Round Pink Veined
Kalahari 455b 189a Star-shaped Peach red Single
La Paz 529a 133¢ Cybister Red Single
Limone 39.0c 14.5d Star-shaped Orange-red Striped-speckled
Lucky Strike 484 a 17.0b Round Orange-red Single
Matterhorn 55.1a 19.0a Star-shaped White Single
Minerva 51.8a 1790 Triangular Orange-red Flamed
Orange Sovereign 40.3b 158 ¢ Star-shaped Orange-red Single
Pardina Cross 475a 10.8 £ Star-shaped Orange-red Star like striped
Pink Impression 389c¢ 148 ¢ Star-shaped Red-purple Star like striped
Pink Wonder 44.5b 152¢ Star-shaped Red Star like striped
Royal Velvet 475a 172b Round Red Single
Salmon Pearl 34.1c 112 f Star-shaped Orange-red Single
Salmon Wonder 40.6 b 17.1b Round Orange-red Flamed
Santos 335¢ 9.7¢g Star-shaped Red Star like striped
San Remo 539a 199 a Round Pink Picotee
Spring Time 385¢ 19.7 a Star-shaped Pink Striped-speckled
Sunny 47.7b 18.1a Round Pink Single
Susan 422b 148 ¢ Round Pink Single
Telstar 382c¢c 17.7b Triangular Pink Single
Tosto 46.2b 20.1a Star-shaped Red Single
Trendsetter 22.5d 153¢ Round Orange-red Star like striped
Vivaldi 382¢ 12.1¢ Round Orange-red Striped-speckled
White Striped 49.1a 13.1e Star-shaped Red Flamed
Wonderland 356¢ 1790 Round Pink Flamed
Yellow Goddess 542 a 14.5d Star-shaped Pale green Single

“Mean separation within columns by LSD test at P < 0.05
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Table 3.3. Comparisons of scape length, flower width, shape of front view, main color

of tepal inner side, and flower color pattern in 33 double-flowered amaryllis

cultivars.
Scape Flower Main color of
Cultivar length width fShape. of tepal inner Flower
ront view . color pattern
(cm) (cm) side
Alfresco 48.2 ¢ 163 ¢ Star-shaped Pale green Single
Alure 495b 189b Star-shaped White Picotee
Aphrodite 304 f 203 a Star-shaped Orange-red Striped-speckled
Blossom Peacock 50.4b 16.4c¢ Star-shaped ~ Orange-red Star like striped
Cherry Nymph 39.2d 209 a Star-shaped Red Single
Dancing Queen 444 ¢ 212 a Star-shaped Orange-red Star like striped
Double Dragon 229 f 15.8d Round Red Single
Double Record 39.1e 18.5d Triangular Red Striped-speckled
Double Roma 35.0e 21.6a Round Red Single
Elvas 339e¢ 202 a Star-shaped White Picotee
Exotic Peacock 48.7b 16.5¢ Round Red Striped-speckled
Harlequin 448 ¢ 146¢ Round Orange-red Striped-speckled
Jewel 431c¢ 132¢ Trumpet White Single
Joker 348¢ 16.0 ¢ Star-shaped ~ Orange-red Single
Lady Jane 283 f 20.7 a Star-shaped Orange-red Star like striped
Macarena 29.1f 17.7 ¢ Triangular White Striped-speckled
Madrid 41.0c¢ 17.5¢ Round Red Striped-speckled
Mary Lou 56.9b 19.1b Round White Single
Nymph 29.0 f 17.1¢ Round White Striped-speckled
Pasadena 52.0b 149¢ Star-shaped Orange-red Flamed
Philadelphia 28.5f 20.4 a Star-shaped White Striped-speckled
Promise 33.0e 18.7b Star-shaped Orange-red Flamed
Ragtime 329¢ 21.2 a Triangular Orange-red Single
Red Charm 479 ¢ 17.2d Triangular Red Single
Red Peacock 340¢ 172 ¢ Star-shaped Orange-red Single
Rio 284 f 20.6 a Star-shaped Orange-red Picotee
Rozetta 294 f 20.0 a Star-shaped Pink Star like striped
Salmon Peacock 279 ¢ 194 b Star-shaped Orange Single
Snow White 455¢ 20.7 a Triangular White Single
T.S.S No-1-Pink Pearl 662 a 169 ¢ Round White Picotee
T.S.S No-2-Red Splendor 379 ¢ 18.0b Star-shaped Red Flamed
Unique 38.1¢ 12.1f Star-shaped Orange-red Flamed
White Peacock 31.7e 19.7b Star-shaped White Single

“Mean separation within columns by LSD test at P < 0.05
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Table 3.4. Classification of double- and single-flowered amaryllis cultivars based on floral organ arrangements.

Flower Number of organs at respective whorl Tepal i
cl E P P cul
ass Z st st nd nd ultivar
type Se”Pe 17Sta ICa 2"Sta 27"Ca no.
0 Single 3 3 6 1 - - 6 Spring Time
I-1 Semi-double 3 3 giﬁff ;3 1 - - 7~9 Macarena
12 Semi-double 3 3 pgnE Fuly3 - - 10~12  Double Record, Rio, Temptation
I-3 Double 3 3 Fully6¢®  Fuly3 - - 15 Harlequin, Ragtime, Rozetta, Unique
II-1 Semi-double 3 3 ?tﬁ@; Fully 3 Stam. 3 1 12 Jewel, Red Charm
II-2  Double 3 3 Fulyé6 Fully3 Stam.3 1 15 Blossom Peacock
II-3  Double 3 3 Fulyé6 Fully 3 ?tlaﬁ; 13:35 1 16~18 Dancing Queen, Pasadena, Snow White, T.S.S. No.2-Red Splendor
§ Alure, Aphrodite, Cherry Nymph, Elvas, Exotic Peacock, Joker, Mary
11-4 Double 3 3 Hilyé Fully 3 Fully 131 16~18 Lou, Promise, T.S.S. No.1-Pink Pearl, White Peacock
1 Alfresco, Double Dragon, Double Roma, Lady Jane, Madrid, Nymph,
II-5  Double 3 3 Fullye Fully 3 Fully 6 (or fully 3) 21~24 Philadelphia, Red Peacock, Smoked Salmon

“ Se, Pe, 1¥Sta, 1¥'Ca, 2"Sta, 2™'Ca represent sepal, petal, first whorl stamen or staminoid tepal if stated, first whorl carpel or carpelloid
tepal if stated, second whorl stamen or staminoid tepal if stated, and second whorl carpel or carpelloid tepal if stated, respectively.
Y Fully, stam., and part. represent fully tepalized stamen or carpel, stamen, and partially tepalized where part of filament still presents,

respectively. When numerals only, indicates number of the organ at respective whorl.— indicates no organ(s) present at respective whorl.
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Table 3.5. Chromosome number, chromosome content, and ploidy level of amaryllis

species and cultivars tested.

) Chromosome )
Cultivar 2C DNA content (pg) Ploidy
number

Single-flowered:
Hippeastrum aulicum 22 33.124+0.30° 2X
Amputo - 53.33+4.57 2X
Estella 22 46.70+0.50 2X
Evergreen - 38.72+2.89 2X
Giraffe - 49.47+1.34 2X
Montevedio 22 40.66+1.37 2X
Rosario - 43.82+1.27 2X
Acapulco - 91.84+0.51 4x
EOS - 81.71+£2.10 4x
Faro - 73.69+1.36 4X
Fortune 44 90.96+2.62 4x
Ludwig’s Dazzler - 94.04+2.25 4x
Minerva - 86.48+1.17 4x
Santa Cruz - 79.34+3.66 4x
Showmaster - 71.35+1.80 4x
Sunny - 73.61£1.42 4x
Susan - 80.284+2.65 4x

Double-flowered:
Blossom Peacock 44 92.74+3.40 4x
Razzmatazz 44 74.54+0.95 4x
Salmon Peacock - 78.98+2.20 4x

# 2C value was adapted from Poggio et al. (2007).
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Fig. 3.1. Single-flowered amaryllis cultivars used in this study. Bars = 1 cm.
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Fig. 3.2. Single-flowered amaryllis cultivars used in this study (cont.). Bars = 1 cm.
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Fig. 3.3. Double-flowered amaryllis cultivars used in this study. Bars = 1 cm.
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Fig. 3.4. Double-flowered amaryllis cultivars used in this study (cont.). Bars = 1 cm.
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B 3.5. H #3$&5- Spring Time’ 2. 7~ /& (A)¥& =58 BI(B) °
Fig. 3.5. The flower (A) and floral diagram (B) of amaryllis ‘Spring Time’. Green,
orange, blue, and white represent sepal, petal, anther, and carpel, respectively, from

outer to inner whorl. Bars = 1 cm.
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Fig. 3.6. The flower (A), flower dissection (B), and floral diagram (C) of amaryllis
‘Macarena’, classified as type I-1. Green, orange, blue, and white represent sepal,

petal, anther, and carpel, respectively, from outer to inner whorl. Bars = 1 cm.
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Staminoid tepal

Carpelloid

Bl 3.7. € M dei=Rio” (I-2 A2 =& (A) ~ =534 (B) 2 =7 BI(C) °
Fig. 3.7.The flower (A), flower dissection (B), and floral diagram (C) of amaryllis ‘Rio’,
classified as type I-2. Green, orange, blue, and white represent sepal, petal, anther,

and carpel, respectively, from outer to inner whorl. Bars = 1 cm.
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Staminoid tepal

Carpelloid tepal

B 3.8. & Fefief-Rozetta’ (I-3 A))2 7= & (A) ~ =572 B) 2 =3 BI(C) °
Fig. 3.8. The flower (A), flower dissection (B), and floral diagram (C) of amaryllis
‘Rozetta’, classified as type I-3. Green, orange, blue, and white represent sepal,

petal, anther, and carpel, respectively, from outer to inner whorl. Bars = 1 cm.
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First whorl
petaloid stamen +
stamen

First whorl
carpelloid tepal

Second whorl
staminoid tepal +
Stamen

Second whorl
stylar pistil

e

B 3.9. € #aigiefe Jewel’ (II-1 A1) 2 =4 (A) ~ =#2H.(B) 2 = B(O)
Fig. 3.9. The flower (A), flower dissection (B), and floral diagram (C) in amaryllis
‘Jewel’, classified as type II-1. Green, orange, blue, and white represent sepal,

petal, anther, and carpel, respectively, from outer to inner whorl. Bars = 1 cm.
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C

o 1Y

Petal ’ . ’
First whorl ' ' ' ' ’
staminoid tepal

First whorl ‘
carpelloid tepal

Second whorl

stamen

Second whorl

pistil

Bl 3.10. & ¥#t5e4- Blossom Peacock’ (II-2 A1) 1= 7 (A) ~ =¥z 4£(B) % =3 BI(C)
Fig. 3.10. The flower (A), flower dissection (B), and floral diagram (C) in amaryllis
‘Blossom Peacock’, classified as type II-2. Green, orange, blue, and white
represent sepal, petal, anther, and carpel, respectively, from outer to inner whorl.

Bars=1 cm.
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\ 1

Sepal

First whorl
staminoidtepal

. 4
¢

First whorl
carpelloid tepal

Second whorl
staminoid tepal +
petaloid stamen +
stamen

Second whorl
petaloid pistil

B 3.11. € "4~ Dancing Queen’ (II-3 A1) 7= 7 (A) ~ =#%f24£(B)% =5 BI(C) °

Fig. 3.11. The flower (A), flower dissection (B), and floral diagram (C) in amaryllis
‘Dancing Queen’, classified as type II-3. Green, orange, blue, and white represent
sepal, petal, anther, and carpel, respectively, from outer to inner whorl. Bars = 1

cm.
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First whorl
staminoidtepal
First whorl
carpelloid tepal

Second whorl
staminoid tepal

Second whorl
stylar tepal

B 3.12. BT e - BB ok (114 2) 754 (A) ~ FER2H(B) 2 1258 B(O)
Fig. 3.12. The flower (A), flower dissection (B), and floral diagram (C) in amaryllis
‘Double Dragon’, classified as type II-4. Green, orange, blue, and white represent
sepal, petal, anther, and carpel, respectively, from outer to inner whorl. Bars = 1

cm.
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\ | ; J \ ;, 4 " f y
Sepal | )

‘I %
Petal W v ’/
4. Y/ A B
First whorl 1 ’ \ iy
staminoidtepal \{ \.‘ V \‘ “ y

:

First whorl
carpelloid tepal \I‘

Second whorl
staminoid tepal

Second whorl
carpelloid tepal

Bl 3.13. £ #3441 ‘Double Dragon’ (II-5 A1) 2 1= (A) ~ =52 H(B) 2 =3 BI(C) -
Fig. 3.13.The flower (A), flower dissection (B), and floral diagram (C) in amaryllis
‘Double Dragon’, classified as type II-5. Green, orange, blue, and white represent

sepal, petal, anther, and carpel, respectively, from outer to inner whorl. Bars = 1
cm.
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B 3.14. H ¥aiheit 2 €9 hei 2 f 4 ¢ B R o H #%7]  ‘Montevedio’ (A) ~
‘Estella’ (B) ~ ‘Gervase’ (C) ~ ‘Design’ (D) ~ ‘Papillo Butterfly’ (E) ~ ‘Fortune’ (F) ;
£ ¥4 @ ‘Blossom Peacock’ (G) ~ ‘Razzmatazz’ (H) - Bars = 10 um.

Fig. 3.14. Observation for somatic chromosome number of single- and double- flowered

amaryllis cultivars. Single-flowered: ‘Montevedio’ (A), ‘Estella’ (B), ‘Gervase’ (C),
‘Design’ (D), ‘Papillo Butterfly’ (E), ‘Fortune’ (F); double-flowered: ‘Blossom
Peacock’ (G), ‘Razzmatazz’ (H).
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H. aulicum
18
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Giraffe

Amputo

Susan
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Salmon Peacock

0 ' 256 st 768 1024

B 3.15. " 4e5- = B 48 R 4 48 Hippeastrum aulicum ~ = # #8‘Giraffe’ ~ ‘Amputo’ %
2 i 48 ‘Susan’ ~ ‘Salmon Peacock’2. DNA 7 & & 17| T Bl -

Fig. 3.15. Flow cytometry histogram of DNA content of diploid Hippeastrum aulicum,

amaryllis ‘Giraffe’, ‘Amputo’ and tetraploid ‘Susan’, and ‘Salmon Peacock’.
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g ERETL TR TRETERT S
Chapter 4. Anther Type, Pollen Germination, and Fruit Sets of

Double-flowered Amaryllis Cultivars

A M AET AR A TR R RS A

Additional index words: cultivar, defective anther, petal-like stamens, pollen incubation

iy
d 2 B E RN a2 2 R AR R ATET g 0 11 7 10% R bR B&K 33
ER 25T A2 B BEHEAAHTE A L TE A TEL 2 I
CAGTETT Y % LT Splash R TEA 2 2 TR T R
BT BLrpEiMriecR@r P Al 8 A2 2 ThE T 59 <3 50%-
E ¥ 4i5C ‘Blossom Peacock’ it ¥ =% 2 ok 3 T iR B 25-35C 0 2 e AR A
TERZI 2 TR AR 2 PFERCTE TS K 78%91% o BrE PRIl
‘Blossom Peacock’ = 8 #f 3| 7= % & 4 2_ 7o &2 H #3547~ Design’ sz % > 4824 30

TP TR TR RAHF ST RAIEE BT FTIARFRE

Abstract

Pollen from normal, defective, and petaloid anthers of six double-flowered
amaryllis cultivars were collected. Pollen were incubated on B&K medium containing
10% sucrose at 25°C for two hour. Results showed all pollen germinated irrespective of
pollen sources. All pollen germination percentages were higher than 50%, except those
from petaloid anthers of ‘Splash’. Optimum germination temperature was 25-35°C for
pollen from normal anthers of double-flowered ‘Blossom Peacock’. Maximum
germination percentage (ca. 78%-91%) was measured at 2 h after incubation

irrespective of pollen source. Single-flowered ‘Design’ was pollinated with pollen from
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normal, defective, and petaloid anthers of ‘Blossom Peacock’. All fruits could be
harvested at 30 days after pollination, and pollen source did not affect seed number per

fruit and seed germination percentage.

av 3 (Introduction)

FIF AP EETELIT S RFEFTF X FEAREDAEF T
¥ i8] (Stone et al., 1995) » <k &R ¥ & 5 34 (in vitro)2? 48 ) (in vivo)# 7 & B &
(Shivanna and Rangaswamy, 1992) - {4~ 3t 2 o= 3 7 2 o § 2 R A7 T BB
FlF A T BAFNL R FRAF PHLTHRFE T RETEFRA
A FlPFFAF 2 - 3 & £ R (Stanley and Linkskens, 1974; Shivanna and Johri,
1985) « % A A% 5 47 91 T ARHE T B kI T Y SR R 2 F dp iz 0 Fp
TRERGEVRY WHFFFFLTEFT  ra @l Wk 2 16C2 23C2
ERETERA > TR TR BT R B RS o I TR GRS T R
(Weinbaum et al., 1984) ; p P % ‘Pacifica Polk Dot’ =3 % 7 if :8 % 20-40C » @

« TYV1 & A 25-307C » iz £ ‘Pacifica Polk Dot’ 4% 33 > p %78 30/25~25/20 £2 20/15
CTHRET227THEF M55 TYV] 84p %iF 30252 2520 %B ™ 4 7 iR
(o 2013) e e HB R AT et AR F % FERAFEER T IHM
% 2 % =7 (Weaver and Timm, 1988) » 3% 5 7 BEn BiE € ¥+~ ~ [ 72+ 432 2

B ¥k 1 F % X (Cross etal, 2003; Young et al., 2004) » @ B EHRET » v
=y

=i

B2 gT 4 EREFS fieF B w15 % 520 32/16C(P /)R § 42
£ F PR EPEFCF 2L e A5k (Sato et al., 2002) e

A2 7T Ad 25 o 8 ¥ B ¥ A X(McCann, 1937) > § #4
TR HEE o 2 g R DAL d A R Rehr o
BBRFIZ RS S lehd  mEN ST PE &
¢ A4 RS ¥ 2 25~ )1 % (defective anther)
“ PR A 2 - # 1 (petaloid anther) o 2 gt 7%
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SR RER= RN I ER Y =r
GARPETERT Y 0 EMEBAL L TR LEMSET AL R R AR

Jh(Meerow, 2000)  f1* ¥ P A 42 R F ok 5 Tb M BEMSEE LA

MIFd e TR E T LR ERREBAPE > ¥
CEFATAL 2Tk BBRTRZFET 2 B
PR TR A ERE BRGNS FHA R KRR LET AL ARE

B BETT L T AL -

#14L #2 = ;2 (Materials and Methods )

Fok— R R ¥ 55 Blossom Peacock’ ok B 7 2 B 58

32014 & 4 7 14 p B~ & #3335 ‘Blossom Peacock’ I § =& #r & 4 2. {3 o
PIERTER S ¥ 2 8 % A 7 Brewbaker 4 Kwack (1963)e4 2 fe= (3 1.6 mg-L™
H;BO; ~ 0.8 mg-L" MgSO4-7H,0 ~ 1.8 mg-L™' Ca(NO3), ~ 1.0 mg-L™' KNO3) » 4c »
10% R #E1s » #32 % A2 pH B3 & 7] 6.0 - 3% 1000-1200 HR B~ fois o #32 % A4
F 200 pL & Ak (S o HtrER B 2 TR RERLRIR 0 O TE p B ALE o A B[R
51525 35C» 2 £ 48 % 2 | (s> N RENERS > VIRERHE RN
$£72‘Blossom Peacock’ =45 4 ¥ ch§s o & AJL 3 & 47 HALALT L 59 100 #7545 >
PR EERAAEIT R D SR TR G Y o I B 4 B 4p 8 (Micro Fire
Optronics, Calif., USA)4p P e dk « LRI P 5 7 145 F chiop i d R Toh ot

Bl R TEET F o
W~ Tk KRR & P IS ‘Blossom Peacock’ 1ok B T2 B2 58
2014 & 3 7 25 p B~& #3447 ‘Blossom Peacock’z. it ¥ {C & ~uvd A5 - e

T CE(RADTEL TR RGETE R T AR AERE S 2ok k- it
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ARIL3EA o BB EN2SCAEHMABRAE 005115232 4 ] pF
8 B R B BB R T SR E T S 0 RALRIT N K 100 R 0§ T
PR R RAGE TR D AR TARLEY BRI F T ok g ikt sk
Bt b FEERE TS P RTEERIERAFTHTRE TR -

R S BEMRIEC S CEFIEA L LR F TR

32014 & 3 0 25 p A ulychk s BB E £ £ %54 Blossom Peacock -
Dancing Queen ~Macarena~ Flaming Peacock ~ Splash ¥2 Double Delicious % (B8] 4.2) -
FEeE P EERSMAY P REZIA 2 T2 & ¥ - % (normal anther) ~ w2 (= %
(defective anther) £ #% it i~ # (petaloid anther) - #-iz= fi{f @ T4 2 2 " P T » ¥
W2SCAERBE 2L RARARTTR G100 750 0 B EERAREBITR
BAERFTRLGFT o BRBERIPFT SR E Ol TR B 3R B

BETE B3 EH  VREAEIRRRATHEE D R RAZ TR T S

B r ~ 73327~ ‘Blossom Peacock’ 7 IF 3| i 2. fos £7 ‘Design’ 32 < 2. £ F

32014 & 4 7 16 p B~ & #3317 ‘Blossom Peacock’ 2. I+ § -2 ~vd A, jo & s

PRIV B AT A 4 O 0 A W32t H Maigeit Design’ 2 fLEE L 0 R APk o B
- ATE-EH R LA B30 X AR EEE 0 KETYBNES
PHfE R PR BN E T B 3 4233x10 cm 2 R E P 4

faAH R &5 (Kekkila OPM 640W, Kekkila Oy, Finland) : 3 5L E 3k 7 (% /42 F 7%
PP AN B =4 LWV BB A R 5 TIE R 5 2243
T Tad = k35 A 5 1300 umol-m™s™ (photosynthetic photon phlox, PPF) » ##&

303 B E T E o

Bk 45

vF R R R > 3R 5K 2 (Completely randomized design, CRD) » 385k %
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% 12 SPSS (IBM, Armonk, U.S.A.) 2% 4 45 #c 88 » 72 B ] AF F |4 % B * (Least

significant difference test, LSD)* #& % BETHERFZ AR FH HE RES

P<0.05¢ F & " Bcgp >t 53t & 479 2L 5 Bliss 8 3% (Bliss transformation) ©

% % (Results)
Fok— R R ¥ $#e55 Blossom Peacock’ o B 7 2 B 58
hw fEE R TR A £ FEHeiC Blossom Peacock’t ¥ T E AT A 4 2 o B
25T %—'F’f% FhF ooiE 72.8% H=XE 35CHE %(’*" 5 62.1% > 15C#: 2

157% % SCREB TR A2 ERAF T (B 43) A P ER TR A2 THF ¥

Wi

Nt

W~ ok KRR & P IS ‘Blossom Peacock’ 1ok B T2 B2 58

P& ¥ $e1C ‘Blossom Peacock’ It F ~ 35 A5 % FEiL & Ok o £ S
NRATHREFT S BEHET A h P AITEMEL 2 TR 25T %15 05 | B
Bind 5 o124 3 s ithgdyde 2afc(B 44) & F ~via,2 5 [TH# 2

ThET e i 77.9% ~ 90.6%% 86.4% > tiiit

‘ﬂ-
|4
E-)
]

4
ohf
=
[
pe)
En
=
=
T

2 BERRIESAL TR m AR D F R R G AT E S YT RRTC
¥ % 7 (B 4.5~ 4.6) - ‘Blossom Peacock’2. = f87 r KR T-& 44 4 2 7ok g 5 5

% 64.4%-66.9% - ‘Flaming Peacock’ 2. = #87 F kiR =414 4 2 b3 5 5 5

67.5%-69.2% - ‘Dancing Queen’ ~ ‘Macarena’ ~ ‘Splash’£2 ‘Double Delicious’ % 3] 7=
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WS~ #H27- Blossom Peacock’ % e = # 2. 1o &2 3 i ‘Design’f2 R 2 7 5

P~ & #5327~ ‘Blossom Peacock’ it ~ 95 ) 2 FE{L {U & 2 o et B M e
‘Design’+8f 30 % {8 2. %7 2540 B 4.8 #7157 #2415 5 30 % ek % » L1245
FRAIENARVGETEALTAEFLE 0 5 57-69 (3 4.1) - 53 FH4E 30
ARBAFTF o REETINARPHACERLIETARFLE A F T F NG

28%-36% -

213 (Discussion)
iR % % 2 475 ‘Blossom Peacock’ il # ¥ 2 B B R L 25C > H = A
3SC(MA43) 0 » B8 ¢ 4 T4 @IETTH £ 1 (Buitink et al., 2000) » FIo* 7 i
35 C2ampefcz o 7 5 Mt 25C « MR RT3 RL - & STHERT 2
Tk AT L RENEREET R L BT P 3 25 B (Okubo, 1993 ; Read,
2004) o B R AU He e fAE e A F 2 4 & § i F]F (Saxe et al., 2001) > #7144 4~

o R 5 S BRAFPRBEFELLAM - THEBETE IR EALE

FERPRRATHL E BRI R RA I A RBL F T ERGERT A o
# 4 B(Sinningia)z. 6 k4 82 ok # iR 0 1 S aggregata 45 T R 5 30
ChF EAAUEL T - RFEAFE BT - A E W2 22 RAG
295283 ~258~25.5% 252°C » % ¥ 4% 25-30°C(#k > 2010) - EH X2 R
AT E TR 15200 » £ SR & 15-25C > B ARARE 30C R -3

B ¥ ™ "} (Honda et al., 2002) > p p % TYVI1 % H 3 & Pacifica Polka Dot’ %8 & 25
2 30CPRHEFT v :iE 924%% 90.2% (Fr > 2013) » 5 o4 a4 & % IGGV 1236
RS YEREN S 365C 2@k ICGV 92116 9 5 30.5C @ 5 s ik # Y
W o VTS B E M2 £ (Kakani et al., 2002) o & P& Feniois g TR A
HE 162 23C ik F TP ERF > T a et AV B gk Fp e
F 8 7 i F > F+(Weinbaum et.al, 1984) -

#4427 ‘Blossom Peacock’d = f& 7% | (v % 74 4

7 =

Z {4 323 25T % 05 %
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SO RFEET o RA2IFEFTF AR TREFT I T E 70% M (R
44y mpem LR GARAM RS H > Py RRAZ J AR RE L B
% 4% (Read, 2004) -

- A E PP A B L d ppa s 22 S A kK (McCann 0 1937) >+ § #c €M%

sefEZ PR ¢ 4 2 ¥ (Meerow, 2000) > F A ZE SRR EAE Y 0 R L R IR
PRE A LB RELCE R TR R ERTAIY LT i
£ & A kiR(Meerow, 2000) © AF7 F L fTELE 6 BINGEC EFRSAEALA 0 fRE G
REMCAGLTEG L R R TE > RS RE R

14%-90% 134 3 5 & (B 4.5~ 4.6 ~ 4.7) » & % £ Meerow (2000)2. 5% 4p 4 o @ fE_
BLE 6B E MR E & M Ef?%‘é'.%*éfi'l » # ¢ *Macarena’ (] 4.2) 2 &5 BF 3
Flv i w i AAhEcH ¥ WRET A FAARZ LR EATL S S IA(R
ZFRIZ6) EEFARRAIMCTF I RAL TR FLTREENA A
5 i & #5744 ‘Flaming Peacock’ ~ ‘Blossom Peacock’ ~ ‘Dancing Queen’ ~ ‘Splash’

% ‘Double Delicious’ 5 £ 3 4r — #hep~2e 52 884 11 (% = % ; B 3.10~3.11)> ‘Splash’

22 ‘Double Delicious’ 2 22 571t 42 & B (B 4.2) F1t & 2 Jc & 3|5 A) - 2 (defective

anther) o #* *} » ‘Splash’z_ #i- [T&ir g 4 2 {5050k ~ <[ B1gad &1 0 f T2

A5 3 3 (B 4.6E) > B Y F 7 i< (B] 4.7)

7~F,

4w i

Kii
3
i

]\M
\

THL B o RBIERES S 2T A S MR (in vivo)s

5

B TE 2R (in vitro)d TR % (3 0 1987) - #3#25- ‘Blossom Peacock’ 7 F 1=
B TR AMADTHRBEEREF T F 5 77.9%-90.6% (B 4.4); d 3357= ‘Blossom

Peacock’= 87 fr v 47 4 2_ 7ok B 22 34127 ‘Design’ i 2 > & TR P T8 3
gn

A

T2 RRERRFE AR TETAL TR T R 22T M Design’ A 2 &
S (M 48~495 % 4.1) » Meerow (2000)7 4 41 £ 5k it 2 7 /6 » 7 B~ £ F548

2P R TR BT T AV BT B & #eiHeiC ‘Blossom Peacock’

S K TEE T EE S TEE LA 4 T 0 A B4 B 95 7t Design’2 1

#
‘ -—
Sy
3
ey
S
pas
%
4__
8
%
St
4
[
(V8]
e
M
3‘/

SR K o K E R BT oA Tis
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B 4.1. € #¥335- ‘Blossom Peacock’ 2. & ¥ (A) ~ v 25(B) % #iv (C) - &
Fig. 4.1. Normal (A), defective (B), and petaloid (C) anther of double-flowered

amaryllis ‘Blossom Peacock’. Bars =1 cm.
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Fig. 4.2. Six double-flowered amaryllis cultivars used in this study. Bars = 1 cm.
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Bl 4.3. 3 %8 & € #9557 ‘Blossom Peacock’ it ¥ =& 2. o4 3 5 F 2 B

Fig. 4.3. Effect of cultural temperature on pollen germination from normal anther of
double-flowered amaryllis ‘Blossom Peacock’. Bars indicate standard error of the
means (n=3). Data were Bliss-transformed before subjecting to statistical analysis.
Mean separation by LSD test at P < 0.05.
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Fig. 4.4. Changes in germination percentage of pollen from normal, defective, or
petaloid anther at 25°C in double-flowered amaryllis ‘Blossom Peacock’. Bars

indicate LSDy o5 at respective time after incubation.
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Normal
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Defective
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anther

anther

B 4.5. & #3335 ‘Blossom Peacock’ ~ ‘Dancing Queen’ % ‘Macarena’ i+ % (A-C) ~ v
5(D-F)2 #%i- (G-I # 2 o % 7 775 o

Fig. 4.5.Germination of pollen from normal (A-C), defective (D-F), and petaloid (G-I)

anthers of double-flowered amaryllis ‘Blossom Peacock’, ‘Dancing Queen’, and

‘Macarena’ after in vitro incubation for two hours. Bars = 0.1 mm.

75 doi:10.6342/NTU201603750



‘Flaming Peacock’ ‘Splash’ ‘Double Delicious’

Normal
anther

Petaloid
anther

B 4.6. £ ¥#iHei- ‘Flaming Peacock’ ~ ‘Splash’ % ‘Double Delicious’ i+ # (A-C)% ¢
it (D-F)f-#2 o438 5 73 °

Fig. 4.6. Germination of pollen from normal (A-C) and petaloid (D-F) anthers of

double-flowered amaryllis ‘Flaming Peacock’, ‘Splash’, and ‘Double Delicious’ after

in vitro incubation for two hours. Bars = 0.1 mm.
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Fig. 4.7. Comparison of pollen source, as from normal, defective, or petaloid anther, on
pollen germination in double-flowered amaryllis cultivars. Bars indicate standard
error of the means. Data were Bliss-transformed before subjecting to statistical
analysis. Mean separation within cultivar by LSD test at P < 0.05 for ‘Blossom
Peacock’, ‘Dancing Queen’, and ‘Macarena’. No defective anther could be
collected in ‘Flaming Peacock’, ‘Splash’, and ‘Double Delicious’.
NS "*Nonsignificant of significant at P < 0.01 by t-test for ‘Flaming Peacock’,

‘Splash’, and ‘Double Delicious’.
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B 4.8. B~ & ¥4 ‘Blossom Peacock’ & % (A) ~ 1 75(B) 3 #it o & 2 iyt B
PEIN e ‘Design’+L2g 30 % 18 2. %9 75 -

Fig. 4.8. Fruit sets at 30 days after pollinating single-flowered amaryllis ‘Design’ with
pollen from normal (A), defective (B), and petaloid (C) anthers of double-flowered

amaryllis ‘Blossom Peacock’. Bars =1 cm.
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B 4.9. £ ¥3iHeiC ‘Blossom Peacock’ it # 1= % 2 fo5 ¥7 H #3455 ‘Design’ 522
ATEERAS o
Fig. 4.9. Seeds of single-flowered amaryllis ‘Design’ pollinated with pollen from

normal anther of double-flowered amaryllis ‘Blossom Peacock’. Bar = lcm.
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% 4.1. £ #3555 ‘Blossom Peacock’z. it § ~ vd A5 8 B D& 2 1T 89 H M he
7 Design’$e 2 » “HJE @ 45T Hedt B T

Table 4.1. Seed number and seed germination in single-flowered amaryllis ‘Design’
pollinated with pollen from normal, defective, or petaloid anther of double-

flowered amaryllis ‘Blossom Peacock’.

Anther type Seed number per fruit Seed germination (%)’
Normal 68.7 a“ 303a
Defective 56.7a 283 a
Petaloid 66.0 a 363 a

“Mean separation within columns by LSD test at P < 0.05.

YData were Bliss-transformed before subjecting to statistical analysis.
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Chapter 5. Inheritance of Double-floweredness in Amaryllis
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Abstract

Single-flowered amaryllis cultivars were selfed or crossed and only
single-flowered progenies were obtained. Since double-flowered cultivars are not able
to set seeds, single-flowered amaryllis cultivars were used as female parents, and
crossed with double-flowered cultivars which produce pollen. A total of 3936 progenies
were created from 65 cross combinations and from the number of single-flowered and
double-flowered progenies tried to deduce the inheritance of double-flowered. A model
consists of two dominant genes expressed in the heterozygous or homozygous state
causing double-flowered phenotype and modified by a recessive locus was proposed.
Progenies of 45 cross combination segregated into 1 double : 3 single ratio (x> =
0.00-7.68), 16 cross combinations segregated into 3 double : 5 single (3> = 0.04-7.48)

and 1 cross combination segregated into 1 double : 1 single (y* = 0). However, three
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cross combinations did not fit into the proposed model (y* = 8.64-27.78).

av 3 (Introduction)

PR Y A ih4c 3t 1866 £ d M. Albert Wagner ¢+ @ v4 J 7RIF ¢ Ap g
Fuend ##7) Hippeastrum equestre f. albertii (Read, 2004) > % i - & ¥| 1930 =
McCann 4 & ;%% % % — B & ¥aideis 58 (McCann, 1937) ° 7 [ (¥4 ¢ & #}4 k
23 WiFE 5 REAF 0 2009) 0 AL E AT L ® s %] F
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2145 4ok R fF [(Matthiola incana (L.) R. Br.)] (38§23 > 2006) ~ =% ¥ (Nicotiana
alata L.) (Zainol and Stimart, 2001); # % > % {4+ 4% 7 + (Dianthus caryophyllus L.)
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FralarE b B (Fefof] 0 2000) 0 2 5 5 A FERAI LB AR FIEF > hok 25
(Almouslem et al., 1989) ; #r»x % 2L Fldz+4] » 4 32 7°(Crane and Lawrence, 1947) ;
#® % > 4ot §§ - (Heursel and Garretsen, 1989) - H 3 &2 34845 B > 40 & &£
(Tropaeolum majus L.) (Eyster and Burpee, 1936) > & & Mn¥e B il @ > 4ofizsl ¥
(Aquilegia vulgaris L.) -

EMTLFREIRF-EFR -THEMEZE 4§ #0ES B2 (Reynolds and
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#1487 = ;2 (Materials and Methods)

%2012 % 4 7 12 39 B H MBI S S 4B A 0 16 B € R ket S48 L 1
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i % 2313 (Results and Discussion)
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Table 5.1. Chi-square test for segregation ratio of double- (including semi-double) to

single-flowered progenies from crossing single- ({) to double-flowered (&) amaryllis

cultivars.

Q 3 Phenotype ~ Proposed )
(Single-flowered)  (Double-flowered) Double Single ratio X
dldldzdzMM X DldlDzdng :

Susan Rio (I-2) 3 19 1:3 1.52
Telstar Double Picotee 20 57 1:3 0.04
Design Blossom Peacock (11-2) 16 92 1:3 5.98
Amoretta Salmon Peacock 9 24 1:3 0.09
Trendsetter Lady Jane (II-5) 2 21 1:3 3.26
Trendsetter Rozetta (I-3) 14 16 1:3 1.08
Trendsetter Salmon Peacock 5 14 1:3 0.02
Trendsetter Blossom Peacock (11-2) 35 63 1:3 0.13
Hermitage Blossom Peacock (I11-2) 10 59 1:3 4.06
Royal Velvet Pasadena (I1-3) 8 36 1:3 1.09
Royal Velvet Jewel (II-1) 5 29 1:3 1.92
Royal Velvet Double Picotee 6 26 1:3 0.67
Royal Velvet Rio (I-2) 9 20 1:3 0.56
Royal Velvet White Peacock (11-4) 13 41 1:3 0.02
Royal Velvet Blossom Peacock (I1-2) 39 123 1:3 0.07
Royal Velvet Dancing Queen (I1-3) 27 133 1:3 5.63
Basuto Salmon Peacock 8 20 1:3 0.19
Blushing Bride Rio (I-2) 7 36 1:3 1.74
Blushing Bride Salmon Peacock 15 31 1:3 1.42
Blushing Bride Blossom Peacock (I1-2) 5 22 1:3 0.60
Double Six Salmon Peacock 8 17 1:3 0.65
Pardina Cross Dancing Queen (I1-3) 25 69 1:3 0.13
Salmon Wonder Rio (I-2) 4 20 1:3 0.89
White Striped Blossom Peacock (11-2) 5 19 1:3 0.22
White Striped Dancing Queen (I1-3) 18 36 1:3 0.92
Fairytale Ragtime (I-3) 29 128 1:3 3.57
Fairytale Salmon Peacock 38 113 1:3 0
Fairytale Dancing Queen (I1-3) 16 29 1:3 2.67
Matterhorn Salmon Peacock 26 73 1:3 0.08
Matterhorn Elvas (11-4) 6 20 1:3 0.05
Tosto Dancing Queen (I1-3) 6 26 1:3 0.67
Minerva Aphrodite (11-4) 1 17 1:3 3.63
Comtesse Dancing Queen (11-3) 6 18 1:3 0
Athene Rio (I-2) 8 29 1:3 0.23
La Paz Jewel (II-1) 4 35 1:3 4.52
Granderur Rio (I-2) 14 34 1:3 0.44
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Table 5.1. Chi-square test for segregation ratio of double- (including semi-double) to

single-flowered progenies from crossing single- ({) to double-flowered (&) amaryllis

cultivars.
Q 3 Phenotype ~ Proposed )
(Single-flowered)  (Double-flowered) Double Single ratio X
Santos Jewel (1I-1) 1 27 1:3 6.86
Macarena Jewel (II-1) 3 18 1:3 1.29
Macarena Rio (I-2) 13 37 1:3 0.03
Macarena Limone 13 21 1:3 3.18
Pink Impression Salmon Peacock 2 15 1:3 1.59
Pink Impression Blossom Peacock (11-2) 8 65 1:3 7.68
Calgary Double Picotee 1 20 1:3 4.59
Vivaldi Rio (I-2) 6 19 1:3 0.01
Exposure Cherry Nymph (11-4) 3 32 1:3 5.04
dldldzdsz X Dldngdsz :
Orange Sovereign Rozetta (I-3) 18 57 3:5 5.84
Orange Sovereign Dancing Queen (I1-3) 60 108 3:5 0.23
Orange Sovereign Elvas (11-4) 19 50 3:5 2.92
Lucky Strike Rozetta (I-3) 79 259 3:5 28.78>7.82"
Lucky Strike Philadelphia (II-5) 79 108 3:5 1.80
Lucky Strike Cherry Nymph (11-4) 48 53 3:5 4.33
Yellow Goddess Pasadena (II-3) 6 12 3:5 0.13
Yellow Goddess Rio (I-2) 4 26 3:5 7.48
Yellow Goddess Rozetta (I-3) 21 9 3:5 13.52>7.82
Yellow Goddess Philadelphia (II-5) 15 21 3:5 0.27
Yellow Goddess Dancing Queen (I1-3) 15 34 3:5 0.99
Kalahari Pasadena (II-3) 63 75 3:5 3.91
Kalahari White Peacock (I1-4) 26 72 3:5 5.03
Spring Time Dancing Queen (I1-3) 19 25 3:5 0.61
Wonderland Blossom Peacock (11-2) 19 20 3:5 2.09
Hurricane Blossom Peacock (I1-2) 17 20 3:5 1.13
Faro Salmon Peacock 16 25 3:5 0.04
Happiness Rio (I-2) 10 12 3:5 0.59
dldldzdzmm X DldlDzdsz :
Sunny Rio (I-2) 14 14 1:1 0.00
Pink Wonder Dancing Queen (I1-3) 36 15 1:1 8.64>7.82

“A calculated 5 value larger than table value was given.
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Chapter 6. Breeding and Selection for Double-flowered and Fragrant
Hippeastrum Cultivars
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w %4 (RHS 141A) -

Abstract

The first objective of this study was to breed new cut Hippeastrum cultivar with
double-flowered and fragrance. The single-flowered of H. ‘San Remo’ was used as a
seed parent and double-flowered of H. ’Blossom Peacock’ as a pollen parent for
crossing. ‘T.S.S. No.1- Pink Peral’ was bred. Characteristics of leaves are lorate with
obtuse apices and entire margins, 60 to 70 cm long, and 5 to 6.5 cm wide. Coloration of
the upper surface is RHS green 146B and the lower surface is RHS green 137B. Scapes
are 60 to 70 cm tall, hollow, 2 cm in diameter, two to three per bulb, each bearing four
flowers per scape; pedicels are 5.5 to 6.5 cm long. The tepal is 17.5 to 19.5 cm long, 17
to 19 cm wide laterally. The tepal number is 18 to 21 and with 0-2 petaloid stamens. The
tepals are slightly undulate along their margins. The outer tepals are broadly elliptic, 10
to 11 cm long, and 6-7 cm wide at their broadest, with RHS red 50A margin and RHS
red 45B spots. The inner tepals are elliptic, 9 to 10 cm, and 3-5 cm wide at their
broadest. The flower color pattern is picotee with light fragrant. Ovary shape is ellipsoid,
18 to 24 mm long, 8 to 10 mm wide, RHS green 141C.

The second objective of this study was to breed new pot Hippeastrum cultivar.
“T.S.S. No.2- Red Splendor’ was bred from H. ‘Design’ as a seed parent and H.
‘Blossom Peacock’ as a pollen parent crossing. Characteristics of leaves are lorate with
obtuse apices and entire margins, 60 to 70 cm long, and 5.5 to 7 cm wide. Coloration of
the upper surface is RHS green 137B and the lower surface is RHS green 138A. Scapes
are 35 to 45 cm tall, hollow, 2.5 cm in diameter, two to three per bulb, each bearing four
flowers per scape; pedicels are 6.5 to 7.5 cm long. The tepal is 17.5 to 19.5 cm long, 17
to 19 cm wide laterally. The tepal number is 18 to 21 and with 1-3 petaloid stamens. The

tepals are slightly undulate along their margins. The outer tepals are narrow obovate, 10
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to 11 cm long, and 7-8 cm wide at their broadest, with RHS red 44B+. The inner tepals
are elliptic, 9 to 10 cm, and 5-6 cm wide at their broadest. The flower color pattern is
flamed with light fragrant. Ovary shape is ellipsoid, 18 to 24 mm long, 10 to 12 mm

wide, RHS green 141A.
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% 6.1.3%3£7°‘San Remo’ ¥ ‘Blossom Peacock’z_ 522 & #H fR 4k 1 ik

Table 6.1. Comparison of double-flowered progenies’ characteristics from crossing

amaryllis ’San Remo’ with ‘Blossom Peacock’.

Code Flower Scape Tepal Normal Petaloid
diameter (cm) length (cm) no. stamen no. stamen no.
D901001 17.8 a° 65.8 a 202 a Oc 1.0b
D901002 182 a 66.2 a 14.6 b 32a 32a
D901003 1621 584b 92c¢ 34a 2.8a
D901004 182 a 60.2 b 12.8b 22b 29a

“Mean separation within columns by LSD test at P < 0.05.
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% 6.2.3%3&45 ‘Design’¥? ‘Blossom Peacock’ 2. 322 & #H fR 4k 14 i1

Table 6.2. Comparison of double-flowered progenies’ characteristics from crossing

amaryllis ‘Design’ with ‘Blossom Peacock’.

Code Flower Scape Tepal Normal Petaloid
diameter (cm) length (cm) no. stamen no. stamen no.
D904001 16.2 b 41.6a 13.8a 42b 1.2b
D904002 153D 39.2b 12.8 a 54a 25b
D904003 14.1¢c 433 a 11.4b 62a 1.8b
D904004 182 a 385D 142 a 22¢ 22b
D904005 175a 36.2 ¢ 12.2b 44b 2.0b
D904006 18.1a 355¢ 124D 58a 1.8b
D904007 16.4Db 379b 11.8b 42b 24b
D904008 13.1c¢ 413 a 12.5Db 56a 23b
D904009 155D 347 ¢ 11.9b 3.8b 3.8a
D904010 179 a 38.6b 10.2 ¢ 58a 36a
D904011 12.4 ¢ 414 a 11.8b 42b 25b
D904012 16.5b 39.4Db 123D 4.6b 19b
D904013 18.1a 33.1d 10.4 c 58a 3.7a
D904014 17.6 a 422 a 10.2 ¢ 44b 42a
D904015 16.2Db 354c¢ 11.8b 39b 3.8a
D904016 183 a 36.1c¢ 129 a 43b 36a

“Mean separation within columns by LSD test at P < 0.05.
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Table 6.3. Plant character list and photo of amaryllis ‘T.S.S. No.1-Pink Pearl’.

N2 pHE 96 E6T 27T

Y 3k SEl 0 950029 VP95 &S AI0p

SBEE L S19 SHEPpEHIISEGY 2P

#wE 5 T A00498 BHEPY 96E 67 27 P
LR Th

e fERE 0 |® & 0 Amaryllis
& ¢ @ Hippeastrum hybridum Hort.

s LA w1 545 B 3R(TSS No. 1- Pink Pearl)

AP pP EARIOEG6T 27p % 116 %61 26 P

SEA CRELR g Au et Ay fE A R

Byl o ¥ RRARTALR S 3 18 R 46 5L T3 1 04-25811311

T PR

- CERTFA LRS-

SR EERAT i‘£T%%~%féi:+Fﬁ£&@’@ﬁ%%:ﬁ%’
R B Tr e AR PARESEARE R AT > £33 o TN
PR TR G LR S 8 (RHS46B) » 176 2 5 &R - A 2
FROTEEE RS -

102

d0i:10.6342/NTU201603750



% 64 PRy e 25- R SRS EEAZRY
Table 6.4. Plant character list and photo of amaryllis “T.S.S. No.2-Red Splendor’.
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D901002

B 6.1. #34£5-‘San Remo’ ¥ ‘Blossom Peacock’2_ 52 % {8 £ & #rH A7~ %
Fig. 6.1. The flower of the progeny from crossing amaryllis ‘San Remo’ with ‘Blossom

Peacock’. Bars =1 cm.
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Fig. 6.2. Gas chromatography-mass spectrometry analysis of volatile aroma compounds

from double-flowered amaryllis ‘Blossom Peacock’ (A) and its double-flowered
fragrant progeny ‘T.S.S. No.1- Pink Pearl’ (B).
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Chapter 7. Fragrant Amaryllis Progenies Obtained through Ovule Culture

MR AET I 2n e s adhd >~ FIARACE B~ = B RH
Additional index words: 2n gamete, embryo rescue, solid phase microextraction,

triploid

&
MR FEMZ D RMEAE LAl BHEFRITHA FETNELF
PRAETC AT ko AFT Y L F F JRAN2 - 4 Estella 5 LA & ERF 2w i

e TR > P12 10-14 TR c: & TRARIRAFARE 0 B
% 11 Estella & 78+ #.(seed parent)2_ 2% 2 & » 3E 1 IR % 7T 5] 3t 18.2% > 1
Estella 5 7=# #.(pollen parent)2_ 32 <% % & » $H 4818 23k 8 7 5 & 2.4%-100% - #%&
BRERAAMEBER VS UEstella F fEF A2 2 S HPEIELTMIRF T Fo

4

(J*

4ot Estella & =453 328 RAER R LT 7 38 23k 8 ¥ 5 PlAL S~

‘E'

™™
E?

M F AR o #3427 Toronto’ & ‘Bold Leader’ #& % 2 ‘Trendsetter’ £ ‘Estella’fe 2 2. & >
RS 14 X IR R 2 MIRF T F 5B o L Estella A G R A 0 B RHE

7 248 ‘Faro’ -~ ‘Trendsetter’ ~ ‘Christmas Star’ % & SRR TR o EEF R

[
=

14 3R = T iitimie RA SRR AI MBEM > B5% 7 12 R G

3

B2 BRI R R B ARG FERLTAAF 1 E A 0 F R

A Ea o

Abstract
To breed cultivars with fragrance of amaryllis, we selected with rich fragrant
diploid cultivars and crossed with tetraploid cultivars of amaryllis. Fragrant cultivar of

amaryllis ‘Estella’ crossed with different commercial cultivars by embryo rescued
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method for ovules incubation to compare the ovules germination. The results showed
that ‘Estella’ as a seed parent crossed with different commercial cultivars as a pollen
parent combination, the ovules germination rate is below 18.2% and ‘Estella’ as a
pollen parent crossed with different commercial cultivars as a seed parent combination,
the ovules germination rate is 2.4%-100%. ‘Estella’ as a seed parent crossed with
different commercial cultivars and ovules incubated with increased sucrose
concentration could promote ovules germination rate. However ‘Estella’ as a pollen
parent crossed with different commercial cultivars the germination rate will depend on
different crossed combination. Whether ‘Toronto’ was crossed with ‘Bold Leader’ or
‘Trendsetter’ was crossed with ‘Estella’, obtained the highest ovules germination rate
after 14 days pollination. There were 12 triploid progenies were obtained that result
from diploid ‘Estella’ crossed with 3 tetraploid commercial cultivars including ‘Faro’,
‘Trendsetter’, and ‘Christmas Star’. Progenies A3 and B3 flowers were analyzed by
solid-phase microextraction (SPME) coupled with gas chromatography-mass

spectrometry. The main volatile aroma compounds were similar to both parents.

7 % (Introduction)

ERTTE 2

WL ERRREITT A A A E  EHE F

=}

iR g ??},%i & J7 p Hippeastrum leopoldii J. A. Hort f= H. pardinum A.T.
Hunziker&Cocucci (Shields, 1979 ; Traub, 1958) » d >t 7 SfA4F FE v 222 > 3
SEEAEY 2 RAFBARGRE S o

S RIS RS X SHE G 73 R o (Bell, 1973 5 1977) ¢
A ESA o e B c A& T e BRI Ey oA S
PRIV ERPARI ALV FEFI 2 R D LY
Rz RRATA FES RHSES RE L B AL g il 1

(Meerow, 2000) » Flpt % = SR 2 fie - BMSES R o Fordbpit &
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Mo F R R & 4§ (Meerow, 2000 ; Read, 2000)##1+% » 2 £ & 7K

\l%o

M BMEA e BRI AEFRRST > BRI TV AL B RN

FolIm- BHIAIHRSr B TRER BEF

N
oy’ v4
[
|
TR
4o
&)
Rt
=

Yo

B S A5 M(seedparent)r = B 5 T REFRI - RT AL PHELEZHE

F(Bell,1977) - fiti7 = A2 T AAEAY 0 ¥ FFREB LT 5§ brpE A

e A4 T TE A S £ I7(abortion) 0 & E TR TR Fp L F
REEFT o BB AT R RA S REE A W R D7 Aol phebd St B g

A E AR 0 F1Ut T 4oid 248 2 3 (Reed, 2004 5 Stewart, 1981) » @ 22 f8F di]
2P WL ’ﬁt*’“f‘&_@ﬂ“‘ ARG E AW P RIR- ARREEE > o]
& -k i J§ (Alstroemeria) ~ i £ % (Cyclamen) ~ B & /& (Lilium) ~ » p #
(Helianthus) 2 i) 3 &z y (Torenia) ¥ 1747 38 5 f& 2 = 5% 6]+ (3%, 2012 ; Ishizaka,
2008 ; De Jeu and Jacobsen, 1995 ; Sukno et al., 1999) -

FPERITEA? 0 F A F kN2 - B ST firEstella B E 4 5 2w RS
& 4c Trendsetter ~ Faro ~ Blossom Peacock & o ##ei-2. § § AL ELE @ > §
MATAAF FEFRRILE-BEAF 3 AR5 LARAEEAF LA
A3 Pl FH 2 A F (Meerow, 2000) » F]t AFTF BB RAR A F 2 - B 2
AFehr BHMESLAA BERIEE I RREARRAEEE AN L

WER BN ET NE R FRBTATE L

#7141 22 2 ;= (Materials and Methods)
k- T BB BHARCFESAR L KT
22009 %47 1p14r10p > MpRFECFESEL A L EEL
PN dn e R P) RN B A 0 B ¢ B ¥ 548 Trendsetter ~ Hermitage ~ Royal
Velvet ~ Nymph -~ Liberty ~ Bolder Leader ~ Fairytale ~ Matterhorn ~ Salmon Peacock ~

Blossom Peacock £ Faro = » % %% > Estella & = S #(% 358 3.14) - # ¥ &5
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Trendsetter ~ Hermitage ~ Royal Velvet ~ Nymph ~ Liberty ~ Bolder Leader ~ Fairytale ~
Matterhorn ~ Salmon Peacock - Blossom Peacock -~ Estella ¥ Faro &2 {732 2 » =
I3 pfEs  FRLEEF 2 FFEREARE 28185 30 2 FAFHEN
EXEXB & 42x33x10 cm 2 g ¢ o M F LRk k5 (Kekkila OPM 640W,
Kekkila Oy, Finland):3 5L E 3R (2 B IE 0> 5 Ao @ & 4> & #)=4:11 (v/v) »

RNAEFTI N AEL RIS BRI

WS~ F PRS2 IR T R

PR 52012847 13p 3247 20p 3 fEucaSmsg §i \ g

-~

9-:\}

7o TEE RN A2242°C 0 & p Bk kA T A 1300 pmol'm?s' PPF > 12
‘Estella’ & #8+ .2 |5 # %4 Trendsetter ~ Nymph ~ Salmon Peacock - Blossom
Peacock ~ Samba ~ Faro ¥2 Estella i& {7322 424 » ¥ " Estella’ 5 W8 F £ &
#& Rosario~ Trendsetter ~ Hermitage ~ Christmas Star~ Amico ~ Sparkled Red ~Red Star ~
Athene ~ Amputo ~ Santa Crue ¥ Faro & S (73 » £ F 19 EE - 52
EFIS 10-14 X Y E R O NEBEFRIKRE S o B A ABEER S 1/4MS
(Murashige and Skoog,1962)v/ 4v 7.5 g-L" sucrose (Sigma)Z? 7 gL gelrite
(Sigma) - #2 % £ 14 pH meter (BOX398, Loveland, CO, USA)£ ] pH & » 2 NaOH
f-HCl #-pH &3 &2 5.7 ;2> 500mL 2 § v sg® » & 4'517',’]? v 100 mL > & %

B4 13kgem” 2 121C2 3 B3 RAF L2 F20 2450302012 &4 7 200 %

5% 1 p s o 12 0.6% 0 F A REF RS ) F 20 A48 0 £ EFPK
FE3S T oRERTNASHRK ENERBAAY C FAREBRR LR

B 2582C > AT 2 4 oL LR A 4% KBIRE L P RECEEX

S

R Ak d pokE FL20D/18 A p kBT AP £ )R B Tiok

%A 5 54.8 pmol'm? s PPF » 5 p kR & 14 )

o

BEQFEEE UL
REBAALNE NI ERIFT > TR0 RFT S o

2015 4 4 7 2122 prfhw i VR A2 5

3
b

M 38§75 02 ‘Estella’ & f6+

F
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ML 15 ¥ %48 Double Record ~ Bogota ~ Benfica ~ Smoked Salmon ~ Design ~ Nymph ~
Rio ~ Snow White ~ Spring Time ~ Rilona ~ Misty ~ Estella ~ Showmaster » Temptation
B FERBEERIKE L EFISBRILEE  FIRFA -BEAA B

BESEAFIAREATE - BEFENAMRT T F E4ck i o Bl e Lk

FO Bl 25k iask B S00mL R T FLE 1 £AF 0 £ 4 EAF 0 A Sk o

R CBRARBERHPIETRIBLERRE R LY
2012 &40 13p 3248 20 AT RLRASLHIETMEFRE

T o R B 2242°C 0 & P ki k5 AR T34 A 1300 pmol-m™>s™ PPF > A w1y
‘Estella’ & &+ & 7 & 3 ¥ &4& Trendsetter ~ Nymph ~ Salmon Peacock ~ Blossom
Peacock ~ Samba ~ Faro ¥ Showmaster i£& {7322 323 » ¥ 14 Estella’ 5 =i &2
7 ¥ %44 Rosario~Trendsetter ~ Hermitage » Christmas Star ~ Amico ~ Sparkled Red ~
Red Star ~ Athene ~ Amputo ~ Santa Crue £ Faro % S-f@:E 7323 » #2 w &2
AT RS 10-14 R EE 4 20p 5 50 1 P ER 0 E R
R LKA R BTk E > 500 mL B v AN A R BALR 5 1/4AMS > A

Bl 7 4v 7.5 & 30 g-L™! sucrose (Sigma)> £# 7 g-L"' gelrite (Sigma)> pH EAEFIL ST
d 37 iR B L ArIE R ATk ECH oo T 0 1* LT FE A ATR A D e

RN TS 30gL sucrose ¥ v iRk T AT A H A A 4T o K T B

BRABRBO AR HRBE AT BREANLDRE T F Fdok 5k T -

Wk 2015 # 45 P BETHPLEEZIPEFIRRIEEZ 0T Y
‘Estella’ x ‘Trendsetter’£? ‘Toronto’ x ‘Bold Leader’ 2. & » £ {71 F R » A W33
67102 14 2 4ide R Ko % ARNIER 5 1AMS & w74 75415 & 30 gL’
sucrose (Sigma) > £2 7 gL gelrite (Sigma) > pH @2 B3 5.7 0 11 f #9041 B A %

WREEY O FFE R 10mL o R M B A RR Y E RS A G B
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BALMIRE T F Ik A% T o F - RE A 10 Rk 1 £47 0 £ 4
A4 e
WERI WA F 2 BHATE Y SRR

2014 £ 4-5 P EPRRIETE R G 2 B Estella’ 5 A BER 52w
% #8 7341£7= ‘Faro’ ~ ‘Trendsetter’ ~ ‘Christmas Star’ % &f& i {7 22 > £ i& {7 ‘Estella’
x ‘Faro’ ~ ‘Faro’ x ‘Estella’ ~ ‘Estella’ x ‘Trendsetter’ ~ ‘Trendsetter’ x ‘Estella’#2
‘Christmas Star’ x ‘Estella’ % 5 B 2 & o fEirFed (8 10-14 = p > Fje %k & 1

BEAPRERIRE R > B EABEER S 1/AMS 2 74 7.5 g-L"! sucrose (Sigma)

¢ 7 gL gelrite (Sigma) » pH E# AT 5.7 FHhE - Er - BEHLER
ARy N B PR R TEERGAE2E3C F P ER kR TIHgA

=

1300um01m sTPPF o #4¢*t% /& 11.0 cm FAEHE 500 mL B2 p > £33

B % F & B (Kekkila OPM 640W, Kekkila Oy, Finland) : 4 5LE 3k 7 (% /4 82 7 K i

D

FRP AN ) =4I (V) T EUSR RS EFZHA NS 2300mL - E T
18 cm M ap > BFBEH2L AL BREHPFE D 5% - 5 | gL
20N-8.6P-16.6K ¥ % +i& sz 2 5 4 (Peters 20-20-20, The Scotts Co., Marysville,
Ohio, USA)e 7 4 1 3 N ok & 2.8 S 9K 120mL; * B4 Y mgLp
TR RALLT e

kR F S SRS A R P R KRR T e SR RS
B & oo Ty lmre kiR ‘Estella’ x ‘Faro’ ~ ‘Faro’ x ‘Estella’ ~ ‘Trendsetter’ x
‘Estella’ ~ “Estella’ x ‘Trendsetter’ £ ‘Christmas Star’ x ‘Estella’s2 % {& §2. 4 ¢ 8%
e

¥ i P~3347- Estella &2 Faro &8 2 He 2 s B HE K A3 &2 B3 » »+ F 2B

ZFEFEKR o Bk By~ 85 PE 448K (170%120%0.035 mm)fs » ¥ 3T 25
TCTEMBRBEP TH 1] B FpHE 3 B4 22 (SPME, Supelco, Bellefonte, PA,

USA)ETH § 5P itpi 5 A 4bio * Agilent 2 7 (CA, U.S.A.) Model 6890

F 4k 47k 2 Model 5973N = fEf: ¥k > 27 4 WA - A 3F 5 HP-5
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(120x170%0.04mm) > 2 J§ 5 1 4278 40°C > ¥ 1 ~ 45> 2 5C/~ 283 150C
BAFl A4 L 10°C/AHE D 200°C > dadF 11 A48 0 A8 v B R 5 250C 0
RS RIER 230 0 fRE FH A § 0 [ NISTS.0 3 FR A A

e -

sk 4r

M R A E% K I (Completely randomized design, CRD) » 5% %
% 12 SPSS (IBM, Armonk, U.S.A)%2- A 458088 > M E ] B8 ¥ 1 £ B ;% (Least
significant difference test, LSD)}* e & A2 %2 & T30m B2 X R R F 4 » Bg ¥ ki

5 P<0.05° F & Bt st 4 47 & 5 Bliss 48 4% (Bliss transformation)

- P IFFESARIERILER ALY
2005 £ 7 T AT e £ 13 B 2 & 5 % 12 ‘Fairytale’ x ‘Salmon

Peacock’2_ . & #TiE @32 & §+¥kF 68 $hi % - H =t & ‘Trendsetter’ x ‘Royal

Velvet’ & 5 65 & > 14 “Santa’ x ‘Liberty’2 3% % & &7 {5 FHRlici > » &5 14
(% 7.0) e m = B85 v 2482 3% 4oTrendsetter’ x ‘Estella’ ~ ‘Hermitage’ X

‘Estella’ ~ ‘Estella’ x ‘Trendsetter’ ~ ‘Estella’ x ‘Nymph’ £ ‘Estella’ x ‘Salmon Peacock’

ES5BRAEE ABPUEU I IS TETLER T RZETES Z RILE -

B S AR ELEZRIRT TR

" BT Estella’ 3 LA B A b B X S LIEE 5 10-14 % Rk X

Wk EHE 0 B %40k 72 977 o vUEstella) 35 M L7 8 B s
#8118 4 Estella” x ‘Faro’2- 322 2 & M3k 7 5 5 18%% % » @ 7 SBe es

SAIRE EF T o & W E ‘Estella’ x ‘Nymph’ ~ ‘Estella’ x ‘Blossom Peacock’ ~ ‘Estella’

x ‘Samba’ ~ ‘Estella’ x ‘Estella’ £ ‘Estella’ x ‘Showmaster’ » # £ 14 ‘Estella’ & f&+
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BIRB T XM U Bstella’ & oA 217 11 B &L > 14 ‘Trendsetter’ X
‘Estella’z_ 322 %2 &£ 3k % 5 F 5 100%% B > ‘Amico’ x ‘Estella’32 2 % & 2 9% 3%
BT F 5 24%B Kod 3t Estella’ 5 f8F M2 fe 2 e SIS IRE T L
Flpt 2t 2015 £ L uCEstell’ G A+ B H s B ESAEFRT > BEiok 73 47
o RiEF 1S B e s > U CEstella’ x ‘Spring Time’2_ 32 % 2 & A3k 7 5 &
B 0 & 11.0% » 7 “Estella’ x ‘Estella’£? ‘Estella’ x ‘Showmaster’2_ 322 & & %23k ¥

AT o ¥ RUCEstella’ 3 i+ ME TR TART S EFRISE -

R CEBAARBERAHEHPRIETRIEERRE R 2LPE
1 ‘Estella’ 7 f ¥ 288 2 428 (5 10-14 % Fjo % T8 72k A FH A
ATk ATk A oA RS W F TS A 30 gL B R A A2 e b

BAERATI0gL BB m75g L iz ks ¥ 5 3 0 12 Estella’ x ‘Showmaster’

\

w3

FRELEZ 2% F oIk TF T Fd 0% 58 3 4.8%  H =t ¥ ‘Estella’ x ‘Trendsetter’
23 EIRE Y H Y 18%% B I 27%  ff e e L RE A L E o e

‘Estella’ x ‘Nymph’ £ ‘Estella’ x ‘Samba’ > 238 % 7 5 7 24F & 0% ¥ *} ‘Estella’ x
‘Faro’z je 2 e & F @ IR g T FFRBERF H T (L T4)
FIUBstella’ 3 i€ 22 b £ S AEFRI N RAAN Z ERER

75830 gL EHEETRB RS T I RMEILLE AR A F LB (X 5o

W B AARRERE BRI B kR R LB

1 ipei- ‘Estella’” 5 #8+ M2 ‘Trendsetter’ 32 < 245 15 7 X &2 10 * Hfe % % >
EERIRIRE A SR MIR T AT T B 4 TR R Bk PV F
L 2.5%-7.5% MR 14 R R R F R LR AR FAEB IS gL 2 ks

T 5 I E (% 7.6) o 1137 Trendsetter’ 5 8+ L2 ‘Estella’fe % 245 > e s

-—\\

ST AL EL BEFRIRE S HRIRAF T 218 10 2 gk & 0

KRBT F 5 125%30% 0 sk is 14 A EFERSET O RRZF T F 5
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37.5%-68.8% > 1A 14 % ik R AR L2 A AP A 30 gLt 2 ke
T b k(% 7.6)°

7= ‘Toronto’ & 8+ M ¢2 ‘Bold Leader’ 52 % #2545 18 7 % % % 793K
BA o REMKRE AT AL E 10 TR BERKZF Y F 5
42.5%-60% > 3oL FH s 14 2 Hjc k% > B R IR B T F 5 82.5%-97.5% > 12
BB e Rl A AP FAEBI0gL 2k F ¥ IR E(£77) -
#4£7-‘Bold Leader’ 5 f&+ #L£2 ‘“Toronto f2 < 4 > e 2k {6 7 X Fje %k & 0 &
AR A BERIRF AT T o3R8 10 T ek & 0 BRIk BT X
4 2.5%-12.5% 3223k 15 14 % ik B B R Tk F Y % L 72.5%-87.2% >
IR 14 TR RS R AR F AN PR 1S gL BB nskd ¥ A

(% 7.7)

T WP F - BHATE AT A RkA R
1 ‘Estella’ 5 f8+ M2 ‘Faro’ & o AE (TR Mg B fe 2 18 5

ER AL ~A2 2 A3 = pR3e % 18 (B 7.2) 5 2 Faro’ i &+ M7 Estella 5§85 1~
PBHEFRRL > URPEFHMEFRIEE > EF BI-B3 B4 & B5 w2 s
B H k(B 7.4); 2 Estella’ 5 #8+ .27 ‘Trendsetter’ 5 7o M 7322 > 113 4T
HHEF S 0 EE DI ¥ D2 - $kpe (8 F 5 2 ‘Trendsetter’ 5 f&+ M2
‘Estella’ 5 v M7 > U IKFEMEFT RIS EFCI-C2& C3 =
3% {8 B H & 2 ‘Christmas Star’ 5 f8+ #L.27 ‘Estella’ 5 1545 Mig (7322 > i
FHATEEF ST BE EL 2 E2 - 385 o 1% inlimie A BRI A
A ‘Estella’ ~ ‘Faro’ ~ ‘Trendsetter’ ~ ‘Christmas Star’ % X2 52 % & £ Al ~ A2~
A3~B1-B2-B3-B5~C1~-C2~C3 ~DI-D2-F1 ¥ F2 % ¥ k> & % % 77 ‘Estella’
x‘Faro’ ~ ‘Faro’ x‘Estella’ ~ ‘Estella’ x‘Trendsetter’£2 ‘Christmas Star’ x‘Estella’2_ 32
TEEERY S Z BB T73-75~77~7.8) v & ‘Trendsetter’ x ‘Estella’2_ 52 %

BEWC3 LM A Cler C2P 5w (R 7.6) -
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et R fEtRY L A3-B3-C2 &2 Fl 2 HREABR T Sk d o
BERICPFERERERT A RAZF > 2 P ER F (£ 79711

#pei= Bstella’ 3 5+ M2 & 4 § = 4 5 3-4 % ' (3-Carene)~ 1,3,6-Octatriene,
3,7-dimethyl~ £ o- £ & fc'ff (alpha-Farnesene )> @ 4 f & & 2 * §4 [ 7 £ 45 (%
7.14) 5 &= Faro’ 5 ok A 0 L & B § = & 5 ¥ i (Bucalyptol) ~ 3-4 %%
(3-Carene)#? 1,3,6-Octatriene, 3,7-dimethyl ; H 222 & A3 2 4 5 »i» 1 & 5 3-
% ¥ % (3-Carene) ~ 1% fit (Eucalyptol) £ 1,3,6-Octatriene, 3,7-dimethyl

A # ##&7-‘Faro’ ~ ‘Estella’2 Hip 2 (s & B3 2k 4§  E =4 2740tk
7.15 #7770 ¥ngEf=Faro FfE+ M1 & 4§ + 4 5 #¥ fF(Eucalyptol) ~ 3-4 F
(3-Carene)# 1,3,6-Octatriene, 3,7-dimethyl ; #3#&5- Estella =48 5 =43 > L & 3
# » 3-% ¥ % (3-Carene) -~ 1,3,6-Octatriene, 3,7-dimethyl ~ ¥ o- &£ & B *f
(alpha-Farnesene ) » H 22 & § B3 2 4 § = i» L & 5 3-4 % % (3-Carene)

1,3,6-Octatriene, 3,7-dimethyl £2 a- % & EXJﬁ (alpha-Farnesene) °

4 # (Discussion)
EE TS R A AN
32005 E TR G B AR 2 R 13 Bl HY 8B EL L
BASER Y ARG STORIIEA o A2 S X Rl B

SREER Y7 SBRULEELZ - BHEr B AR BE 1435 5 F:’sfﬁpzﬁ”ﬁki’

FER REFIETET (R T AHES BRABLLRAY > T HET
ML A A % 7 ‘Estella” &2 ¢ o ‘Estella’2 & 825 % ¢ WEZ(F 3.14)& /x5t

mre Rl E(F 3.6)5 - BAE o

AT g2 S HTRESEHCRE SHTRET L Nk
AEFE ARG RERA AL A G Bk 2 £ (Barone etal, 1992) 0 o4 F T I
#E3F % eg2 g2 % R 7973k (Kikuchi et al., 2007 ; Williams et al., 1982) » %

7}.31;‘ Pﬁﬁﬁlj ﬂ’s‘F ,HZ B’JWE p’%i R \3’7”? &E" JIIE—T —}% ) |E ;-] v’\ E_}L_E\: E_}L_;]-L _—;_ :El %FL‘ Fl{ w0 1 ;’f;(
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WEGEEAA RS et E R R NP S35 R Bod R I P T
529 Pz 7 (Ishizaka, 2008) - 12 ‘Estella’ 5 BA 2. 5 BieR 24 > 30247 A
TEWMA R 4TI SECEANE  BAG T AL SR R

Khaleel ¥ 4 (19912 9 B 3vdeicf ¥ Sfhz e » %
= 2w 2+ ¥ (nucleate stage)FF » § 80%-95%2 s B &
‘Apple Blossom’ £ ‘Dutch Belle’# 5 P &8 » ¥ § 5 & 2% o & | ‘Estella’# & 7= 5 g
% e

¥ Bell (1973)#% haefcz - B+ My e B L TR ERER T F 7
¢ A4 f8+ > ‘Estella’ g4 ¢ BB BN i mre RPI3E > B Estella’ 3 = 48 >
il

B i S w BAE(R 3.6) 0 # 5S BReR L EiE A4 T o 22 Bell (1973)3 812

B AR ELEZRIRE TR

rBstella” 5 f8F A > 2817 8 B e & v FHASIRF 7 F MO 18.2% >
TF SBreesnRkaZET  Estella’ Z TR KBTIl B s
WFEIS IR E T F B 2.4%-100% (% 7.2) » B X Bstella’ 3 oLz jed e & >
IR R AR B 7 F % - Bell (1977):},5 NRpEcz - BRAAT RS e B
R YA AL e B EF RS B TR RER
LT AL D HEE ﬁ'tt’ fa+ o | heic Estella’ 5 = 2 48(% 3.14 5 % 3.6)

LR B e BRLEEFRR

-_m
T
7}1‘

S3aTkg Y % 0 2 Bell (1977)4 01 3%
WAOL o FIOARSCHEARIT AL VRGP F e BB RE SR
f°Estella’ 2 oM  RF A2 “HEAM2Z B+ 2 SR80 ¥ 210
HAREMIEFT 2L > P EEFRF2IRT T 5 178 100%%23%% 7 5 > H
RS PR T AR ERBPE -

m 714 ‘Estella’ 32 fobs M2 24 ¢ 5 ‘Amico” x ‘Estella’ £ ‘Red Star’ x

‘Estella’ 322 2 & 2 %3RS & F 7 F i Mo 118 3N w2 (R A 7 ‘Amico’ ¥ ‘Red Star’»
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FRALI ML - BH(A3.6) 7 - BHAISEEA * S HEF p A Bl
(Bell, 1973 ; 1977)% 322 % 5 444 > F P gk 5 X 5L o
R CBRAARBEAHWRIE R R E R 2ZPE

12 ‘Estella’® % Fe 7 ¥ S fE 82 2 325 18 10-14 % & (72 7k & F#R a0 B~ 1 sk

EFREREE  BR AT RRF T2 s o N AT 30 L B R

‘-z:L

75 L B2 ks 7552 T4 k408447 2 BERL LN
BAERE T BR > - 4&m 3 ’«‘&_i‘gﬂ:\‘%}i,\} o rEATETR 1‘%)&@1 % (Reed,
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Table 7.1. Number of progenies from crossing tetraploid amaryllis cultivars with either

tetraploid or diploid cultivars.

Cross combination Number of progenies

Tetraploid x Tetraploid

Trendsetter x Royal Velvet 65
Trendsetter x Blossom Peacock 62
Hermitage x Blossom Peacock 33
Bold Leader x Salmon Peacock 41
Fairytale x Salmon Peacock 68
Matterhorn x Nymph 21
Santa x Liberty 14
Faro x Royal Velvet 22
Tetraploid X Diploid
Trendsetter xEstella 0
Hermitage xEstella 0
Diploid x Tetraploid
Estella x Trendsetter 0
Estella x Nymph 0
Estella x Salmon Peacock 0
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Table 7.2. Effect of using diploid amaryllis ‘Estella’ as female or male parent in

crossing with tetraploid cultivars on embryo germination after ovule culture in
2012.

No. of No. of Embryo
o Days after o
Cross combination L ovules embryos germination
pollination .
cultured germinated (%)
Estella x Estella 14 20 0 0.0
Estella as female parent
Nymph 10 45 0 0.0
Blossom Peacock 10 118 0 0.0
Samba 10 50 0 0.0
Showmaster 11 44 0 0.0
Salmon Peacock 11 130 1 0.8
Trendsetter 11 171 3 1.8
Faro 10 11 2 18.2
Estella as male parent
Amico 14 42 1 2.4
Red Star 10 86 4 4.7
Sparkled Red 10 23 3 13.0
Santa Cruz 13 36 6 16.7
Hermitage 14 12 5 41.7
Christmas Star 14 50 28 56.0
Rosario 13 10 6 60.0
Faro 14 8 5 62.5
Athene 13 22 14 63.6
Amputo 13 11 7 63.6
Trendsetter 10 2 2 100.0
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Table 7.3. Effect of tetraploid amaryllis as male parent crossed with diploid ‘Estella’ on

embryo germination after ovule culture in 2015.

No. of No. of Embryo

Male parent ovules embryos germination

cultured Germinated (%)
Estella 100 0 0.0 ¢*
Rio 100 0 00c
Showmaster 60 0 0.0c
Smoked Salmon 99 1 1.0 bc
Snow White 100 1 1.0 bc
Nymph 100 2 2.0 be
T.S.S. No.3-Elite Pink 100 2 2.0 bc
Design 105 3 2.9 bc
Rilona 101 3 3.0 bc
Temptation 100 3 3.0 bc
Double Record 100 5 4.0 abc
Bogota 100 5 5.0 abc
Benfica 100 5 5.0 abc
Misty 100 5 5.0 ab
Spring Time 100 11 11.0a

“Mean separation within column by LSD test at P < 0.05.
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Table 7.4. Effect of male parent and medium sucrose concentration on embryo
germination after ovule culture from crossing diploid amaryllis ‘Estella’ with

tetraploid cultivars.

Sucrose No. of No. of Embryo
Days after T
Male parent concn. L ovules ovules germination
4 pollination )
(g'L) cultured  germinated (%)
Nymph 7.5 10 45 0 0.0
30.0 10 45 0 0.0
Samba 7.5 10 50 0 0.0
30.0 10 47 0 0.0
Blossom Peacock 7.5 10 118 0 0.0
30.0 10 105 1 1.0
Salmon Peacock 7.5 11 130 1 0.8
30.0 11 70 1 1.4
Trendsetter 7.5 11 171 3 1.8
30.0 11 148 4 2.7
Showmaster 7.5 11 44 0 0.0
30.0 11 21 1 4.8
Faro 7.5 10 11 2 18.2
30.0 10 8 1 12.5
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Table 7.5. Effect of female parent and medium sucrose concentration on embryo

germination after ovule culture from crossing diploid amaryllis ‘Estella’ with

tetraploid cultivars.

Sucrose No. of No. of Embryo
Days after o7
Female parent concn. o ovules ovules germination
(gL pollination .1red germinated (%)
Amico 7.5 14 42 1 2.4
30.0 14 58 0 0.0
Sparkled Red 7.5 10 23 3 13.0
30.0 10 17 0 0.0
Red Star 7.5 10 86 4 4.7
30.0 10 90 8 8.9
Santa Cruz 7.5 13 36 6 16.7
30.0 13 31 8 25.8
Hermitage 7.5 14 12 5 41.7
30.0 14 10 3 30.0
Faro 7.5 14 8 5 62.5
30.0 14 8 2 25.0
Athene 7.5 13 22 14 63.6
30.0 13 33 8 242
Christmas Star 7.5 14 50 28 56.0
30.0 14 48 31 64.6
Trendsetter 7.5 10 2 2 100.0
30.0 10 9 2 22.2
Amputo 7.5 13 11 7 63.6
30.0 13 13 10 76.9
Rosario 7.5 13 10 6 60.0
30.0 13 10 8 80.0
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Table 7.6. Effect of number of days after pollination and medium sucrose

concentration on embryo germination after ovule culture from reciprocal crossing

diploid amaryllis ‘Estella’ with tetraploid ‘Trendsetter’.

Days after
pollination (DAP)

Sucrose

concn. (g-L'l)

No. of

ovules cultured

Embryo

germination (%)

‘Estella’ (diploid) x ‘Trendsetter’ (tetraploid)

7

10

14

7.5
15.0
30.0

7.5
15.0
30.0

7.5
15.0
30.0

‘Trendsetter’ (tetraploid) x ‘Estella’ (diploid)

7

10

14

LSD(o.0s)

DAP

Sucrose concn. (S)
Reciprocal crosses (R)
DAP x S

DAP x R

S xR

DAP x S xR

7.5
15.0
30.0

7.5
15.0
30.0

7.5
15.0
30.0

40
40
40
40
40
40
16
16
16

40
40
40
40
40
40
16
16
16

0.0
0.0
0.0
0.0
0.0
0.0
2.5
7.5
0.0

0.0
0.0
0.0

12.5
15.0
30.0
37.5
50.0
68.8

3.59

*kk

NS

*kk

NS
*%
NS
NS
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Table 7.7. Effect of number of days after pollination and medium sucrose

concentration on embryo germination after ovule culture from reciprocal crossing

tetraploid amaryllis ‘Toronto’ with ‘Bold Leader’.

concn. (g-L'l)

No. of

ovules cultured

Embryo

germination (%)

Days after Sucrose
pollination (DAP)
‘Toronto’ (tetraploid) x ‘Bold Leader’ (tetraploid)
7 7.5
15.0
30.0
10 7.5
15.0
30.0
14 7.5
15.0
30.0
‘Bold Leader’ (tetraploid) x ‘Toronto’ (tetraploid)
7 7.5
15.0
30.0
10 7.5
15.0
30.0
14 7.5
15.0
30.0
LSD(o.0s)
DAP

Sucrose concn. (S)
Reciprocal crosses (R)
DAP x S

DAP x R

S xR

DAP x S xR

40
40
40
40
40
40
40
40
40

40
40
40
40
40
40
40
40
39

0.0
0.0
0.0
42.5
42.5
60.0
82.5
97.5
97.5

0.0
0.0
0.0
12.5
5.0
2.5
72.5
87.5
87.2

9.77

*kk

NS

*kk

*kk

NS
NS
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Table 7.8. A comparison of plant characteristics among diploid amaryllis ‘Estella’,

tetraploid ‘Faro’, and their ovule-cultured derived hybrid progeny A3.

Estella A Faro
x LE%: k 3| % |3 ¢ 5
ER TR FS £ 1 # 1 £ 1
+x[BEEER ¢ 51 ¢ 5 ‘& 3
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* 6. 75 ¥ : ¢ 51 ¢ 5 5 7
X 175473 g 1L [ Es [ [ ®Ew |1
+ %k |8.& #Fi-2 o - - -
0. % #iT2 TRk - - -
+ % [10.] FH £ A & |3 ‘& 3
o] EiHEF ¥4 Ed 1| & |1 2 1
+x 12,558 5 3 Z &7 2 z&x (2 [ =243 [2
+ ok I3 LR £ 7 ¢ 5 £ 7
Tk 14 A E X BA ¢ 51 ¢ 5 i 7
+ 3k IS E iR 58, 7 5 7 58, 7
+ %k [16.7F 754 e, |7 |5 |6 [Fmeay |9
* [17.759% 0 & 2 4 ¥ 8 | =¢ |7 | s |4
+k 18,754 &g Migpe |5 | v [ 2 |Rigmk |5
19. 7550 G ¢ 4 ¢
(515 5 A L I N R A
0. 75N & ¢ g
($) REAFLE: * TR T 2 7
rri ﬁ vl o] & |
22 - PR AEAR R i 5 33 3 33 3
+ P3.EBER i 71 ® |7 i 7
4.7 AR R 5 AEEE 5 3
2S5 A G ¢ 3 9 | 1 |9 5 9
26.:8 5L R I3 7 £ 7
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Table 7.9. A comparison of plant characteristics among tetraploid amaryllis ‘Faro’,

diploid ‘Estella’, and their ovule-cultured derived hybrid progeny B3.

N S b i) Ed - A
JERS A s wp s =i A =
Faro B3 Estella
x LER v 5 * 3 * 3
DER E R ¥ F 1 F 1 oy 1
+XBFEFEER & 3 & 3 v 5
JhEEEF B F S F 1 & 1 4 1
Tk SEELR 1334 l,
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S R & A 2 1 2 1 2 1
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Table 7.10. A comparison of plant characteristics among tetraploid amaryllis ‘Trendsetter’,

diploid ‘Estella’, and their ovule-cultured derived hybrid progeny C2.

PR IR | wp |m| PRk
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x |1.E %7 ¢ v 5 F 3 F 3
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Table 7.11. A comparison of plant characteristics among tetraploid amaryllis ‘Christmas

Star’, diploid ‘Estella’, and their ovule-cultured derived hybrid progeny F1.
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A4
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Table 7.12. Volatile compounds analysis for both scented tetraploid amaryllis ‘Faro’,

diploid ‘Estella’, and their reciprocal hybrid progenies released at 25°C.

Compound area (%)

Retention Cultivar/ progeny
time Compound Estella  Faro ExF FxE
(E) ) (A3)  (B3)
9.768 beta-myrcene 2.04 2.18 1.94 2.25
10.880 D-Limonene 0.70 0.62
10.945 Eucalyptol .23 4693  36.30
11.447 1,3,6-Octatriene, 3,7-dimethyl- 26.09 4.25 13.96 3047
12.666 cis-linalool oxide 0.61 0.45
12.995 3-Carene 41.73 38.60 41.17  60.18
13.453 Furan, 3-(4-methyl-3-pentenyl)- 0.69 0.77
13.845 2,4,6-Octatriene, 2,6-dimethyl-, (E,Z)- 0.88 0.29 0.52
15.641 Limonene 1.54 3.60
15.866 Dodecane 6.84 1.99
17.042 Cyclopentane, nonyl- 1.00 0.16
17.505 Acetic acid, 2-phenylethyl ester 1.00 0.14
18.643 Tridecane 4.66 2.61
24.069 alpha-Farnesene 3.31 1.07 2.72
27.599 Naphthalene, 1,2,3-trimethyl-4-pro penyl-, (E)- 0.49
30.591 Undecanoic acid propyl ester, 10-hydroxy-11-morpholin-4-yl- 3.94
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Fig. 7.1. Embryo-rescued seedlings at 6 (A) and 18 (B) months after ex vitro culture.

Bars=1 cm.
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Fig. 7.2. Flowers of the progenies Al, A2, A3 from crossing both scented diploid

amaryllis ‘Estella’ as seed parent with tetraploid ‘Faro’. Bars = 1 cm.
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Fig. 7.3. Flow cytometry histogram of genome size determination for both scented

diploid amaryllis ‘Estella’, tetraploid ‘Faro’, and their hybrid progenies Al, A2,
and A3.
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Fig. 7.4. Flowers of the progenies B1, B2, B3, and B5 from crossing both scented

tetraploid amaryllis ‘Faro’ as seed parent with diploid ‘Estella’. Bars = 1 cm.
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Chapter 8. General Discussion and Conclusion
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