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Abstract

Periwinkle [Catharanthus roseus (L.) G. Don] is a heat and sun-loving plants with
prolonged flowering duration. Cultivars have been developed rapidly in recent years.
This study aimed to compare flower bud development of TYV1, a double-flowered
periwinkle mutant, and its parent, single-flowered ‘Pacifica Polka Dot’ by dissection
and wax sectioning to determine the origin of doubled petals. Plants of TYV1 and
‘Pacifica Polka Dot” were also grown under different temperatures to establish cultural,
cell membrane thermostability, and pollen germination information. With functioning
pistils and stamens, TYV1 was cross-pollinated with single-flowered cultivars to create
reciprocal F; hybrid, F,, and back-crossed F; generation to determine the inheritance of
double-floweredness in periwinkle. Moreover, based on morphological and genetical
information, the procedure of breeding and selection for double-flowered periwinkle
was established.

TYV1 has five salverform outer corolla lobes and five funnel-shaped inner corolla
lobes. Sectioning results showed inner corolla lobes of TYV1 originated from adaxial
meristem originally formed into orifice in ‘Pacifica Polka Dot’. Plants of TYV1 and
‘Pacifica Polka Dot” were grown at day/night temperature of 30/25°C, flower buds at
different developmental stages were taken for anatomical observations. The overlap
between the top end of the pistil and bottom ends of anthers in TYV1 and ‘Pacifica
Polka Dot’ flowers at 1-2 d after anthesis was 0.56+0.01 and 0.82+0.02 mm,
respectively. TYV1 had fewer ovules per ovary than ‘Pacifica Polka Dot’. Based on
flower bud longitudinal length, 12 stages were proposed for flower bud development of
periwinkle and the first six stages were taken for further observations. At stage 1
(0.5-0.9 mm long), undifferentiated carpel was surrounded by five stamens, then five
polypetals, and five thin sepals outermost. At stage 2 (1.0-1.9 mm long), polypetals had

fused into sympetal and stamens and pistil were enclosed within. Dissecting stage 2
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flowers showed that TYV1 had initiated inner corolla lobe at the transition of corolla
tube and lobe, but not for ‘Pacifica Polka Dot’. At stage 3 when petals and sepals have
same lengths, inner corolla lobes started to elongate and had marginal hairs. Sectioning
results showed both outer and inner corolla lobes had the same originality. Corolla tube
rapidly elongated from stage 5 (4.0-4.9 mm long) until stage 10 (21.0-25.9 mm long).
Flower anthesis at stage 11 and corolla lobe fully expanded at stage 12. Young seedlings
from self-pollinated TYV1 had crinkled leaf before the sixth pair of leaves emerged, as
compare with smooth leaf surface in ‘Pacifica Polka Dot’. Petiole length of TYV1 and
‘Pacifica Polka Dot’ was 1.3 and 0.4 cm, respectively.

Plants of TYV1 and ‘Pacifica Polka Dot’ were grown at day/night temperatures of
20/15, 25/20, and 30/25°C, for the evaluation of the responses of growth, flowering, and
cell membrane thermostability. Results showed that plants at 20/15°C had poor growth,
both TYVI and ‘Pacifica Polka Dot’ exhibited reduced plant height, flower diameter,
and branching, and more days to flowering, but fewer node number below the flower.
Optimum temperature for growth and flowering of TYV1 and ‘Pacifica Polka Dot” was
25/20°C. The relationship between the RI value, as measured with water bath
temperature from 25 to 75°C for 30 min, occurring in leaf tissue discs and the water
bath temperature was sigmoidal in both TY V1 and ‘Pacifica Polka Dot’. ‘Pacifica Polka
Dot’ showed more heat acclimatization response than TYV1, but TYV1 could tolerate
higher temperatures than ‘Pacifica Polka Dot’. Pollen from plants grown at 30/25°C was
tested for incubation temperatures of 10-45°C, and results showed that the optimum
pollen germination temperature was 25-30°C for TYV1 and 20-40°C for ‘Pacifica
Polka Dot’.

Vegetative propagated double-flowered TY V1, single-flowered ‘Little Pinkie’, and
‘Titan Burgundy’ were used for self-pollination, cross between single- flowered and

double-flowered lines (F;), F,, and back-crossed F; of seed parents. Self-pollinated
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TYV1 produced all double-flowered progeny compared to self-pollinated
single-flowered lines which produced all single-flowered progeny. F; plants between
TYV1 and ‘Little Pinkie’ or ‘Titan Burgundy’ were all single. Three among four F,
population segregated into 3 single : 1 double ratio (y° = 0.78-1.53, P = 0.22-0.37). Two
BCF, population segregated into 1 single : 1 double ratio (x> = 0.25-0.69, P = 0.41-0.62).
Results indicated a double-flowered form was controlled by a recessive allele. A single
dominant gene expressed in the homozygous or heterozygous state resulted in the
single-flowered phenotype. DNA length of double-flowered TYV1 and single-flowered
‘Titan Burgundy’ did not differ with diploid ‘Little Pinkie’, and estimated to have
1468.0, 1508.1, and 1457.2 Mbp, respectively.

Double-flowered TYV1 was wused as female parent and crossed with
single-flowered TYV3 and TY V4. Fifteen single-flowered F; seedlings were selected
based on bigger flower diameter and vigorous growth habit. Five double-flowered lines
with desirable traits were selected after the first selection and two line comparison tests,
and were named as ‘Taoyuan No.1 Rose Girl ’, ‘Taoyuan No.2-Peach Lady’, ‘Taoyuan
No.3-Red Butterfly’, ‘Taoyuan No.4-Summer Snow’, and ‘Taoyuan No.5-Red Lady’.
The new double-flowered cultivars were suitable for potted flower production
characterized with more branching, flower number per plant, and shorter plant height.
All the selectrd cultivars had two whirls of compacted petals in funnel-shaped, and had
flower diameter of 3.3 + 0.3 cm. The selected new double-flowered cultivars had been
certified of plant breeders’ right (PBR) by Council of Agriculture, Taiwan, and were the

world’s first PBR protected double-flowered periwinkle cultivars.



Chapter 1. Introduction
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sulfonate 3% %2 Ak A AUL » @ 4 ¢ R U HFE L B 2 ks Bl
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Chapter 2. Literature Review

- ~ PP EFOE LR
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(Catharanthus) » & ¢ & [Catharanthus roseus (L.) G. Don] (van Bergen and Snoeijer,
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#72 fF + AF I - van Bergen {r Snoeijer (1996)45 1 p P F &5 H < )*er AR

g
\“"

R % eng L 4o Vinca rosea L. ~ Pervinca rosea L. ~ Vinca speciosa %2 Lochnera
rosea L.%2 Ammocallis rosea % » p w FIFMehy 2 > @ 0§ % ol o RIS
A EP S PP Fiv s Vincaflz oie % e Vinca minor L.2 Vinca major L.
AR > Y Vinca iw- Lo ﬁr’?fﬂ"v?ﬂ pPLERHEHRE?T Vinca rosea

B Lt A > RSBV R S E42 (Curry, 2012 5 van Bergen and Snoeijer,

d 3P pFEF iR 2R EX LR Y LY ¢ 5 (siphoning type) T B

A, v

IR x v T AL PP EFSER

(w
5
¥

T

i
B
b
e
&
[
|
5
4y
TR

A=

A3 F enth kB g (Levy, 1981) ¢ 381 A S erinid R 2 p p &8 2 R

#F2H 2 LAFTETFE o 188 & ¢ E® K L3C Chelsea £ * 42 4 ] Philip Miller 4&



Lfi IR R ER & B RS R S R L
B ppgwimad iz - (Curry,2012) e ¥ ¢t > s p p HFeng # 4 g pF
FUR A ARG B B ERDTE o AART AP g > Tl R F pEEUR
B #ppHZadp et s 4 & g 2 (van Bergen and Snoeijer, 1996) -
PRE@ENp AchpFRFF S 1881 & (585 > 2005) @ fepFslie S e 274
AR PR T FHPBINLEELE PP FAETAES D IoE R
Goldsmith ~ PanAmerican # Bodger » p 4 i Sakata ~ Miyoshi 2 Murakami #77% !
FFE AP P ER I EERAIEEIE R AR T AL AP ER T
¥ % 2 {54~ (Ball, 1998 ; Curry, 2012 ; van Bergen and Snoeijer, 1996) °

FRE PP L LLEDEY i 2R 5 ALE 130 At il
¥ 4% (terpenoid indole alkaloids) > # » = 12 Vinblastine 2 Vincristine & % % # 3
oo BB RS Ko L agds a0 % - (Kulkarni et al., 2001 ; Zhou et al.,

2009) > % 1985 & =% % £ %pxkiE 1 i@ # ~(Huxtable, 1992) -

=R
PRPEYA2EPE F209 6 HEFE 282 R EBLEY
¥ A2 LY AT (Pietsch, et al,, 1995) ¥ A en¥ = d H¥2 p p 53 9

30-100 cm > B 2o BhrehfiE 2 E P ITETRE U0 ¢ L o BT R4 E A K

=

AL EEFER o SHEAAS 0 A ERR BRI o ERESL - Eie
£ 3-1lmm> B iFcd kR E s S o2 E2APEFER R BEG S o
$A R LR A R, WFAHE T RSB > A5 %4 0 £ 25-84 mm >
B 8-40mm - F AL A~ R > 5 ERAR E 2GR B
B E4ho DML - fEHRTFHOE S & FA®KT =¥ 5 (Balamurugan et
al., 2011)° %9 % & 4 % » j@ffﬁ% 22-47mm> B /2 2-3mmEFLF L oo faF 2

§ £ 23 mm-~ % 1.1-1.5 mm > "2 & 1.5-2.5 mm > % 0.5-1.2 mm (van Bergen and

Snoeijer, 1996) -



PP %k af £ 5% (follicle) 3/ ¢ B F A B > 8+ 4077 B4R T & >
B RA K enp B R F R EBA 0 S g gy DaSIRT L TR R4
+ (van Steenils, 1934) - &+ B4kl > FE RFIFT I #F 7 {FF & 2427C >
946 % 125 F(E 2010) -

At EFFE T o b a5t § 5 - gﬁﬁﬁafpx,’)g;\;ﬁ—?:%,ziﬁf*:

8T @ R F - (Boke, 1947)% RS BEE MR T IR G -
BIFTHET IR MERRT LT A DA B I-F 3R E 2 T 5 (van Bergen

and Snoeijer, 1996) c =H# & 1-2mm - B § L % d > TES PHEVEI o AR
W RMBG Y- K2 % 2k wre T % o B (periclinal) 0 & B ¥ 3-6 mm~ R 9

12 mme EEABRFRGE o THBIES o THGF S Kl Pld B

—
—

AP Behfs G P Bl(eye) 0 TRES P TR o UL REPAS 0 B 1-1.5 mm
LR DRI R G 1526 mmo B 520 mmo B e R 2B B
TPz e BAdow kG RL o 5% F (corollatube)im& R4} 0 d & 384 7 e

AR LR AR A S T XL TR E L R AR

34

{7 intercalary(= =x)* % 3 {t(zona) 2 & @ A) = > L o4 ¢ Bt a L aRie o
J o Ae R ) ?T?fﬁﬁf]‘«?“(oriﬁce) ' EJL ) 08-1lmm> =d RESAEE
ol aggfd Ko d PR~ 0 B s ¢ ¢ PR el TORER R R
&7 & 5 0.5-1 mm Rk L (pubescence)e =5 % < R (throat) & ¥) 5.5-9
mm> =% F 22-35mm & > “EFF ARG 13 2mm F 0 ¢ B9 0.7-1.5mm F o
FESR 2-3mm B A ERTETR R 2B E A gD BA K ke TR L
HmAia s 2 g B 5B P EFFarEdtT 2 o £ 8% 08-09 mmo CF
L FLEE AL 93.0 mm o 5 04-0.7 mme i ES Y > k£ RlIRA 0 B 33
EoOBJLG 764 um e TEF RSN Bl A F A g - RS04 o vpEd 2 B
A AELSERE LR 1827Tmme + 5 iz AL 1.5-3mm » % 0.4-0.8
mm EF S F Lo FHIR O IR LRGP Ik f o Tl g 0 2 £
fSHTEIRE & o4 2 41 8F (Boke, 1948)0 f- 4 & 15-23 mm> 8 Fl4Kk & 1.2-1.7 mm ~

7



B2 0508mm &G £ E 0.4-0.7 mm o FHLAGHTE 1 F SR S i
F£1r32 —‘é;}%’iﬂﬁ(nectar)fr—? 534 Hfjli‘gf\» % 2.6 mm (Boke, 1949 ; van Bergen

and Snoeijer, 1996) °

K AFEFRRTOETERNZTAYFRE > TE AP TEPRLNTES
METEFEFNLE FEEAREZ S FOUT WERd B FAINRE > TEE
FEF R REe R F > FF AT EY %%ﬁ"h”gijlv?@"— A2 % 7% (Boke, 1947) o
Dnyansager f= Sudhakaran (1970)F] * #-kKihZ FF 1 4 B4hp p 5o P R 2

At - Pl S EFERY AN CTEEF R 5 nskEc a2 %k
BafEF AP H G SIS G RERE S R AT TS

Y R ELGRZE CRBREP2 ERF S R DioR R s 3 bk
PR E- L2BHP P HFLS BB 2n=16004 ¢ Wie L K 5 1500 Mbp (Levéque
etal., 1996) - Xing & % (2011)#& iRl 55 #% -k i1 % (colchicine) &2 {8 2. p P %[ v * B
%3 4 f%"?_%"‘i’ﬁfif%%i—’qb FRARHEBIRADFI A REE R XS

i tEdk 7 2P AEH 4 - 1080 £ 5 f1* Rl wie RAPTH I WR P
PRFRE S mr L Wy oo R iR mie L4 R ) B2 B R R

W4 5 BT AT L+ s ¥ (Ochatt, 2008) ©

AT TR A S 2 R AT RS R R
o3& &2 4 F k% B2 (Reynolds and Tampion, 1983) » & #:{3% F £ ¥ 7~
50 2 - o 05 HPIEA (TR ] £ R AR S S
EMTATRERAS e Al REALTE
BRI P ARE SRR T2 4 M P %8 ik (Wang et
al., 2011) -
Reynolds = Tampion (1983) & & #f-enio sy 4 A3 f A & 5§ 0 A 4T

a—

(=) #¥ic(polypetalous)ta 4~ e #pic 1 o 5 4 #F > o878 enE FRiCppie B

8



W
s

FRETEFANSRLANLET > e ALY

1. 4 %] ~ & &pfc~ 4 (fluting, overlapping and dissection) : Jr =8/ 5 Hf 4o & - %%
ZIRNEL BN AR R A EIR B Aok £ 0 Al

Z K (Cyclamen periscum Mill.) % . % * (Papaver rhoeas L)% -

2. fEEBo 4 (extra petals) @ §F FH 4e U @ OO R OTCRRE S R E BT
PR G SRR FART LA SERTLEF T AT R R
EbrHR A @ ) G R TN E PRS0 4o ¥ (Brassica napus L)% £ R T
(Dianthus barbatus L)% -

3. FC RSB 4o (extra whorl) ¢ K e 2 P Bhlic 0 @ FCRRHCE B BOH Sodod AL F
(Aquilegia vulgaris L.)~ 4 %% 3 (Clematis spp.)~ % % ¥ (Delphinium grandiflorum L.)

% | & W (Freesia hybrid L)% o

b
She

TH A i%‘« (secondary centres) : =¥ ¥ Iy £ Fl{|jprig = A7 & 4 w13
N ENE PR 0 ok 2 %(Dianthus caryophyllus L)% -

(=) & ¥7°(Sympetalous)fe 4~ F g #7142 5 247 o

!

1. 4% ~ £ fpfr4~ Z (fluting, overlapping and dissection) : ** Jn =¥+ £ 3R 4144 %] ~
EHELH R RIS R RAcR £ A 2 857 doik R 2 (Petunia)
1 g 7= (Rhododendron)% p P % ‘Angel Tutu’ (Kitajima, 2007) % o

2. {CFER B 4o (extra whorl) @ 3 4o 3E P il @ TTRRECE B B 4 4o 2 F 3% (hose
in hose) s FB 1= ~ = # 1 (Sinningia speciosa Baill.)% & & %(Datura stramonium
L)% o

(Z) PRz i @ o 5 4458 -

1. 22 530~ #&it (petaloid of part stamens) © & FR 4 22 G- #eit > 3 4 FEF A 52
MATTET A A {8 (2§85 227 4 4o-R 1 7 (Narcissus spp.) ~ 3T3 7= (Rosa
L.) ~ i & = (Camellia japonica L.) ~ & % % (Vinca minor L.) ~ 1 f§ 1= ~ 342/ &
(Begonia tuberhybrida Voss) ~ = & #% /5 ¥ (Begonia semperflorens—cultorum Hort.)

% % 1< (Prunus mume Siebold and Zucc.) %

9



2. @ ER > ¥ (petaloid of complete stamens) @ 2 FRZE EFCFE 0 2 £ A TN HF
TR ES LR 27 Ao FELM B U TS (Impatiens walleriana Hook. £)
HPREE e TR E LR E L EEE o

3. 2R DRI 2 R4 B #EI (petaloid of complete stamens and part carpels) :

HESRCE ST S B PR L =t KLY U SRS Ve S T S -

4, 2 % g = > ¥ (petaloid of complete stamens and carpels) : ¥g22 5% > #Eit
B2 F3 B AR RERIMA S Wod 5 8 (Ulex europaeus L)% £ &

(Ranunculus aconitifolius L)% o

~

PRI AR el i MR AT R R RS e -t mEME R %
(Vinca minor flore pleno) 3§ 4 cnf- #8300 ¢ = 2
FREPR L o (e fra B b 5E 160 E Ut c AFZEEFEFREDEET A

R ST

47
K
B
i
=y
458
=
.
[
O
5‘«’%3
i
3
bl
g
&
S
|
—i
s
—t
Pt
o
~=h
-
o
E-
1€
8
|
[
JENTY
)N

v it 4 (Wangetal., 2011) o &35 8 = & BLRVEZZ S PR EARY » 3 F 22 A 3R sl

AR G R PRSP R R MR 4 AR AT o 15 X (Nicotiana alata
Link & Otto)rgze S#eit £ Ao B o argif 4 7588 088 d oh e iR %)
IR i@ A 0 LR TRATEORR A F TSR
= o ¥k (Zainol and Stimart, 2001) e £ #eft i £ A - F R P F L HB 2 §F A PRE
EHL 2SR R F L TR ET I RITHEY > TR G AT E LEFT

Fa ¥ ADAACE] 0 2009) -
(z) & #14e4 HE 77 (pseudo-doubles)

d BE R C R A, s end M1 o o ® g [Callistephus chinensis (L.) Nees] ~ # =
(Dandranthema *grandifolium Kitam.)~ w p 3 (Helianthus annuus L.)~ * 32 7= (Dahlia
pinnata Cav.) ~ F P ¥ (Zinnia elegans Jacq.)% 227+ i (Gerbera jamesonii Bolus ex
Hook. f)% £ ¥ fi o § A 7 SR Wl ? PRALLS 7% F 2 § &0 FlehE R o9%

Wlcs o TR RN TS RS E R TR R B R R

10



PREE RGP SR TR BT SRS B peR) 0 JREENE S A e hE B
(Reynolds and Tampion, 1983) -
() =4+ % it eng %7 (floral abnormalities)

;ﬁ;:f;—] H WA o penE P00 F L5 F P FREL S do & PR E & (Euphorbia
pulcherrima Willd. ex Klotzsch) ~ 4 £ % (Bougainvillea spectabilis Willd.) ~ 1+ F§ 7= %
BLWE TS (Euphorbia milii Des Moul.) % o ¥ P2 {755 & (Y 2 2 7 iff2® > e 4

A s

AR T A A TP AR s A F P

1?*?

=

She

.f‘:,.,f“‘ X kBB ’% % efEg o £

(Nelumbo nucifera L)% i =+ 3 384 SRABE LB LR DERFT(£ E 4

4

(=) % =2 Fl¥#l(allelic mode)
1. *Z 4 (recessiveness)
- HR O R AT Rk B AT AR TR TSR
FodlpE & R G HPTS o 5 R 7 (Matthiola incana L)% B end Pt 5 p 2 H {8 &
HErpant o] 11 d 305 Fpdlepe SRt ol P A T2 - T R~ AT g

Ff]v}oﬁp B,,Lng%fv}

LR R REEEMA T SRR e TR
e R (E R RO A (E )5 1:1 (Saunders, 1917) © Zainol = Stimart

(2001)* — i & ¥$7C 3 & (Nicotiana alata Link & Otto)snZ 2tk p 2 {6 R 235 £

PR EMTEATEATAR FOEMTEBEL F RO F S 2 ENEF

PRi&DOF AN EFRE =31 23 F EEMAir 2 4 H & 7=1:1

I;"f‘l/»\%/ﬁ.l* I}IJ’Fllfi’E?”ﬁ:?:ﬁ'—fLﬂ\ﬂ* 3 L H PR %E_:r € P "ﬁ.‘fﬁ”ﬁ_?"ﬁ"wr’i{ﬂ 1
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WHEM AT c AL IS ADERRC PR - o Bor R 8L
FIRE Mt chdd g - LA TR o Hitier (1950)4 1! € %55 X 548 N. tabacum
‘Corolle Double X’ end #&i4 § % — 8 M AL Fid-w 5 v ¥ - € #5 § %48 Xanthi N
CrLBER AT Br ST ey Fid 2 benS o AT rdg o &
FECHEM MR TS 0 @ AR E S ABAR % (Phlox drummondii Hook.) ~ 2574 il
% % £ % % (Sink, 1973 ; Wang et al., 2012) o d "E L FlFrdlenpd ik > A p R A( P
AIRBE ARG S AP LR

2. % 1+ (dominance)

U\

R LA TR B T TR TR A TR
LA EFT 0 b TR PSR 4 R 3 S o Kloos (2004) 1 2 %

%

(J«

G i feB A A hE R kg 0 B % F (SR 2N E £ Vb AT F RS

)

v b ? Xk Apl o B LR and @ d A 1434 (Natarella and Sink, 1971)

R i ehie S Ty % 2 5¥ (Pelargonium *hortorum L.H. Bailey) ~
By 2 5 & 2 (Portulaca grandiflora Hook.) % (Almouslem and Tilney-Basset, 1989 ;

Sink, 1973) °

3.7 % 2 & {4 (incomplete dominance )

Saunders (1917)4p & & %mﬁ' PR Y EEE - A F(D) - 1k
Scovel & 4 (1998) H ¥~ L & #3 & #WiT i 2 %_ﬁif—?ﬂ FiIE2 w2 ¥R

E%&w%{ﬁﬁﬁﬂ’ﬁi&&ﬂk?wm%%mﬁ%ﬁ’@ﬁ@w@%%i
TR R A A ERT o - HERERM G AT N AFER
FEPE A KART ER A NI A0A 2 e Bk TR L (D)t 4

Al B &(DD)w P B R EE AL G 3 = > B {2 (incomplete dominance)* ' X &g

£ o ¥ ¢k Scovel ¥ 4 (2000)4p 1 & %m?}f % 2k F](Evergreen gene, ¢) > % £tk 5 2
FHFRESEE)AT WO REAIRDE T AL A RFRE
PR s T L ¥ PR o TR S AR R 2 %Egﬁ%?‘f%fﬂ(D)@iﬁ ) &
EE VAR TR AR R A i 3
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(=) #c & i# ¥ (quantitative inheritance)
Lammerts (1945)4y 2L # ¢ [Prunus persica (L.) Batsch]&-f& ¥ #{(D1) % £
Fdl) s = 2R AT S (DIDPF E8eanfic® W5 5 #penE 2 £ ) 5

(d1d1)Ps 75584 K6 7| 10 B o E#FTEP 4 & B 7 e stk F(dml) 3 (dm2)

-

& ‘Early Double Pink’ 2 F13| & (d/d1, dmldml)% =¥ 5 10 2 16 > ¥ ¢t & ‘Early
Double Red’ 2 ‘Peppermint Stick’® & 5 ¥ — & % 4e 20 s & Fl(dm2) » 24 F13| & (d1d1,
dmldml, dm2dm2)pE € ¥ NP 4o 3 15 3 24 # o X S E7cf B d Bl
A FYD) A RFA) 5 (dd) 2 s E o io(7S9 5 15 5) (DA)PF 5 X #9895 5
LR L F P 5 (MIUmD)~(M2/m2)% (M3/m3)% 3 B3 4F 2 %15 % 7 (D) 713 tp >
o B etE g & A Fl(mIml) ~ (m2m2)® 128 10 B o4k 5 o e B £ PR 103 AR AL 7
(m3m3) ©1H Se 20 BISH Y > § B AFA T S (MImD) ~ (M2m2)% (M3m3) 3 5 &
B—*»)’j*uﬁi\g So U FHHen (T od pdaiplE PR S b gl P 5 (dd, MIMI, M2M2,
M3M3) > % & %% % 35 546 & F14) 5 (Dd, MIml, M2M2, M3M3) - &3 7 4 e
AR K Flehs b (T P Ede SRk E 0 TEMRM D B - WE AT
E o H o i A L TR E PR e #Ec £ (Almouslem and Tilney-Bassett, 1989) -
PARR RS nE PR LI S § A T d gl E K 0 4o Serrato (1991)%

& i (Tagetes erecta L.)i& (T #1447 7 4p £ Mo cnfs (v ¢ H#% 2 F Mo d #10

o

Foadm o ERETants (5 E A L F Rk A S A T4 endlicE [k - Heursel v
Garrestsen (1989) M HFgicae S ¥t chE M TR » (6 N L IR L AR 97
o E R e A e E SRR g @ £ 5 AT o § R T iR
Ao iSRRI ET O SR LAT A N RACE RN TR E S o e

A PE R 5 AR A TR LR B E R Rk

l“‘b

e B (%

(=) ®#i2d & (polyploidy inheritance)

13



il

FEAANFG AT i s B WEe BH L2 BEH S S
B 2 H AR P AR ERTHEBZENT A RBA LI H
Z M B Al rd ¢ MR T Moo Gaint # 4 (2011)dp 1 iAok 1R
#03% Hen 4 B 4 2L 5 (Gerbera jamesonii Bolus “Sciella’ )7 3 e 7o #%#c» % 3 ML
& F o Abo EI-Nil v Hildebrandt (1973)45 1 4 & 48 & #% & 3 1545 2 {7 424038 %

2 BAIERIE R § RS M o A RS MG g § BFT L ik

ek

o

(=) #* % i} @ (maternal inheritance)
Rousi (1968)11 & #&2 ¥ 1= | {2l % (Aquilegia vulgaris L)FK -7 & F fe

AW R AnEH o o NEMEBL A A HMAEMEEL A BB N A

AEFETLENA D FUEMRELA A EMIA BRAEAS ERET ) ool ¥
ﬁ’]?‘g::}iﬁ ( H‘]FE;’ ’Fﬁ‘ér_]f fgzo
T~ PEEMRT ARB T
(-) &
Tooke {- Battey (2000)4p 21 i = & =4 ¥ B42Y % I fﬁ FREgIRES

Rl B e 0 ) E RS 0 TTH LG § AR 5l(Leaf derived signal) > X 71
L ERRGEPUEEL FREF - F A B EFF S i EREARRE B 4

ET PR A ATERTEFHF TR Fe- Y o

Raman {r Greyson (1978)# 1 4p i £ ¥ 2 f6 ¥ (Nigella damascene L.)shi= & 3¢
#3 & 7 F & - TLE o Kinetin fr GA; 4 &t = 4 it 2 5 £5{<  Reynolds fr
Tampion (1983) 4 2 % Z 443 » ¥ *& Kinetin (10 mg-L’ "2 GA; (200 mg-L)+

So o R J8.16.04 7 5] 23.33 # 2 30.83 & o Weijer (1959) 11— B {5 i € & 2 33%
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hl Fepken i BT GAs 16 % 3 100%E % # 3u 5 Al A Florir 4 end %

BT2EGE? %‘White Sim’ > g & o recp BT 5 5 .

(z) B R

AL ERE TR S EP YR Y MR LA AR E L
PR TER i dF IO SRR > (Blom, 1980) o ATTHE T I B EEER
IR AL & R I e0 K LRI ) 50 15 [ e 15 (Reynolds
and Tampion, 1983) » 38 2 % % 7 B 7 g 7 #0 R B R AR » £ R

g LIE R

AP PR ERIFE

P & Sakata f6+ 2 73 1925 &P bkt Barw BR P4 sfho AU s iEd K
iz e‘Rosa’ » ¥ 12 iz i'Alba Okulata® » 154 0 fh'Alba Pura’fric 4 2 & & Mix
(485 »2005) - 1931 # £/ Ball 5+ 2 74173 BP L 5fE > 7 &3 BEMLA
% {24 4o 1658 # Etienne de Flacourt T4y ift ereh BLag iz » 1932 & P 4c — B4
w8 Ef80 1934 F - B nSf(Curry, 2012) 0 $ 9 P P SIS T %

L2 Aafo ToRBFHI RFHREG Kifre 3 FAFTS gL R

&

S T hB AL A BT T F R B (L 0 2005) < 1970 % 548D

4T - B RTE4E 0 & 35 ‘Dwarf” ~ ‘Snowflakes’ ~ ‘Little Pinkie’ ~ ‘Polka Dot’ %

§ O A RRB A RTE G ERE SR BURR  R DD AR SFPH
# = (Curry, 2012 ; National Garden Bureau Inc., 2002) - 1980 # PanAmerican &+ =
2 41 0 ¢ 548 (Pacifica Series)i 3 & 75~ 4 £ BAZ i & el 2 (5 0481 o 1988

# 42 1) e1(Cooler Series)4-‘Grape Cooler’ 2 ‘Peppermint Cooler’ sz 34 #71-¢ % fd+

3 5 01990 & Park f+ 2 7 P &t R A 20 F B EAIL A FE R 1991
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# Parker ¢#7& 4@ ‘Pretty in White’fr‘Parasol’ j& ¥ 2 % i $4 ¢1%f 5 (All-America
Selection) ; I+ # Parker ¥ ¢k 4& 1} #7(Tropicana Series)&#& & 3 2 #7{- ¢ (National
Garden Bureau Inc., 2002) » Goldsmith #&+ = # 2007 # 4& 7} (Cora Series) » # =&
A LG LS Ep LB PREY - T E(F 0 2010) 0

poavinid &f8¢ - Pacifica Series £ 7 & % (18 faf-d %t (4§ > 2005) - p

e e kR - S ARG SR PR B - R
FAHNAAFF SR THEA S XD EIHEL L L UFRR
EAy SR gt R TR B g o ARV E I RBLTE SRR L LB T

# KL 0P nif f f F € > ¥ Mediterranean Series 2 Cora Cascade Series

B3] 2013 # ¢ F AZiE 100 B2 b of o S fE R 48 o

“ ~PPHFTEPE
PRWTHEY D P FV AR FREELRT RIS FERT 0 FE
FIF O EEH K SE FEmE R F(M % > 1996) » #frL (1998)4 1 4 % &
HEEMH=F (=3 L@ FCp R A B2 EFMORE T i (Colletotrichum
gloeosporioide) ~ % J 7 (Phytophthora parasitica)£ = P #(Rhizoctonia solani) %
i’ﬂﬁxﬂﬁ%ﬁﬁﬂB%ﬁﬁ%ﬁﬁﬁﬁ’%%$4?@ﬁ@ﬁ“’**ﬁ
PATE SR TR EFE R RAERERS S 0 FRET AR R
2 EBEP P LTS B & P
Wi g S T 2 o i E H B Rk b & IR 2 4 (National
Garden Bureau Inc., 2002 ; Vitti and Parker, 1985) > e =k Sy 472 &> @7 p p %
NIRRT SE K S 2AE R £ > Chaudhary & 4 (2011)* 3 %9 45
- BTRALGRIRRTARDORRR BRI RFRE S ER F o P
MAB BRI VAT T ERIR T ER S AL BT L 5
Fri(Kulkarni, 1999) > d >t p p 5 @ TR 2L EF ¢ AT FIPHEF &

AR zr F F Y AR s (National Garden Bureau Inc., 2002) -
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AT E AP PGB ATARTA 0 BP AP F IR LA

N

i 4o 3 e R SRR T e 3 5k e PR Ak 2] 3 4

7

A2 4 enAngel Tutw’ > p P % % % &8¢ > & 2008 # *t Sakata f&+ = @ 4 {7
BIpP @ g P &Y Br— TMAIRE S Yol PO ENEE R0
RON-Z0F ot A RS Rhp PR SE o R H TR 7T H - o R0k
Pk RKIFEEE TR MR RN FF G Firi e - i
LM T ?f%#k Flenfede s K9 enio s B~ O] R M

FAFFRE G R Y AL R R AT AR L BRA

g:

£ #&Fd(Reynolds and Tampion, 1983) -

AMRBFEHP P FETERTZPE
PP EME R ERE Pletsch & £ (1995)1 ‘Grape Cooler’ 5 35k 4L > 5% % &

TE2SC k2RI OHECRF AL ERZ A2 £ - FRAMISCHB
FI35C » Ri-x g 30 % » 2 ¥4 # B B¢ ¥ (Leaf-pair unfolding rate) & 4|4
B4 0 25CTfEtht B2 TR B S 43em FABEAT3035C FHF AL
BH A RE BT TS M e 3R 35 C s ot R R AT S AR
BELER RIS RLS

W2 e TRRETRBRFRIFER AN RFFERFE AT E S ¥ Mg
FI* TRREFBES S R T E AR H G T E 50%PF 2 B & (Tempso) > T4
3% 7+ § & (heat killing temperature) » ¥ i 5 F% 4» fd 2% S8 R #4122 45 #5(Chen et
al., 1982)o#-p p % &2 4 & & (Lathyrus odoratus L)E * % %7 BB R -KiF 15 &~ 45>
MR T AR RRE P R S0C M p P FEERLTIRTRAES AP
A e s e R 47 1 48T A B AR hp ok e AR R N g B
& (Anderson and Padhye, 2004) -

iR 15°C &I T ‘Grape Cooler’ & 60 % i 2o i3 B 1= aw fF 2 47 1

ek gl 17.5CAAMABITER - HEP 2 LGS @R FA T E N2 4
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* 8 & (base temperature).¥] = 10°C (Pietsch et al., 1995) c A8 F ¥ % > £ H AR K3
lﬂlefﬁiﬁﬁﬁ%#%“%@Ei4”548C?BB*# ¢ = £ % (van
Bergen and Snoeijer, 1996) -

PRHEEPR > B 50% 7 BIEE A 1A REIET 5 IS 50%dT 2
FLER@EXZ PR ﬁi*ﬁlﬂg Buf > fHPIFIRLEALORFE o f &

£ B o B - 7]t 2t & (Pietsch et al., 1995) < Heinze (1976)7 45 11 § & % 85%FF =5

‘ﬁ\

GE A 0 B AS%PE R TR A Bk EYE 1] X o
PRHSFEFFRITEHAE P 7 214 (Boker, 1947)-Howe fr Waters (1994)
B 19OB PP FEAEENTIRAF BEBEEAT AR FFEA O T
Heinze (1976)45 ) &4p Ir & & T - “Little Pinkie’ 2 ‘Little Bright Eye’ 14 8 -] pF % ¥ i
B 16 ] ARG E &S 5 RIS fERp P F 5 AP E P {24 (quantitative

short day plants) °

1 PP HETTRES 2RSS

£ 4 &P s 53 F B P (sporophytic generation) 3 fie & 8 & &
(gametophytic generation) > & 5Ly fA 432 F WL N L ME T HE > Iz 3 Mk
SEPATHE O ZHORIFTEZER > X ER Y RS EH R E K (Hormanza
and Herrero, 1996) o & & A ¥ .32 + 48 2 fe+ 4+ £ 5 £ fp 4 % R (Mascarenhas,
1990) » Tl B is e+ WML I T AP > ¥R ~ B o :[’ia%" ~E AR RY
A & Fuad ik 20 K AR i 0 FE T4 5 iE iR bk 4 £ AR (Hormanza and Herrero,
1992) = i % Boif & T4 A R R §o ) € 22 B 75 chi i 4p 2 (Weinbaum et al,,
1984) > % o R BT RHAR TR BREAFLEAS R hEOER T 8
ThEAEESF S ERZBRERDE UK TR w2 2 FY - B
TR #E kg2 4 & (Weinbaumetal, 1984); B8 2 B A TR Sk 44 &2 0
~ &R 2R B R % (Loupassaki et al., 1997) e ¢t #b 5 o — = f8 2 7 o FFAR chicis #

BAF Y P AR MR AT EH RA R 2§ EHEEF M (Stern, 1998) o 4 4
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Pl d 2 eafr o 7AW R TR A e AR T BT A
AR ¥ 5 3 i (relative injury, RT) > T2 38 (7 7545 48 ¢ 8 5 B R R 2 BIRIET (£ 5

it # 7 854 #5(Kakani et al., 2002) -

)\

FEAQOING NP P EEEARED I AR MR AT A AY6T

E

K

%Ri&—&g%%%&ﬂﬁﬁﬁ%ﬁﬁ4&§§%%2éﬂm’axg
B R AY TR ER 282N AFHFETERN2C 7 2535CT 5 F

L R T Ao 4+ (Knuth, 1909) ;

Wi

AR ) R O
Sreevalli # 4 (2000)4g 4} P P F inf- EF o s F 3wk hiv B ¢ X T p iRk 2
PEff o I A F ool e B e EAEEY ITmmo PR T R
PRI ACKMEE EHFTE WP RS o RIBREIIP P F I AN
7 2B % ’JJ]’L 7w 5ld g 3% (siphoning type) U B ePMRASE B G WO
g B p p e FIF S W 2 2 {E4 (Miyajima, 2004) o

Miyajima (2004)f1* p p % ‘Parasol’# ‘Peppermint’:£ {7 4 1 445 » Bt » & fd
Bics - b 5543 806.6%% 100%25 5 iF o e3P & L 0T A B
= F8 p -4 (intraflower self-pollination) 2. ¥ % 5 4 %W & 29.6%¥% 37.8% - 1
Kulkarni % 4 (2001) BT = B & i ABAEET > MAEAS X2 5
Tez B AT 0 AT F AR TR R @] 0 it
AR R AT o @ Kulkarni & £ 8- 95 (2005b)dp 21 p P F B =420 R Fl 5
MELRAS I RFETEEY RN MBI ZALE T U A EBIRR
- AR oA AR Z FIo g RR Y FETER A
Bl FZBETTHRAHE RGP - %é.;r%-szijﬁé ZRERE. S RN R

FRES B e k0 i G BT 0 B R AR T E T S DTSR R
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Chapter 3. Anatomical Analysis of Floral Morphogenesis in a

Double-flowered Mutant of Catharanthus roseus

e MAET D RE AL A2 B TE gy

Additional index words: mutant, adaxial meristem, anther, paraffin section

iF &

AE G BELRH D P % Pacifica Polka Dot’2 H R %2 £#p p & TYVI %
oA EHpenfcd o Ryp B GUT A BV EAR > B E L S 128 0 Bow 6 8P
FRasldmiy P Raset B AETE LIVEA M ET A TYVL RS 3
2 = B Yl (salverform) » #7304 SRR S P 4 =k A (funnel-shaped) >

P TS FER R 2T T% F (corolla tube) R 5B 7 TR B e o SRAE BLIE T U S L IR

1\1.

)

~ gwgdf(throat) » HLEE» & T 2 > B x| 3] 2 X en TYVI % ‘Pacifica Polka Dot
AT e E T s E IR S 0.56+£0.01 2 0.82+0.02 mm o i 2
(paraffin section) L 7= 3 % 1 @B - @ F #7 Lo o8~ 8B4 » L300

PR BUFRA ALY %

[\
1
K
m‘y\—
|
o
s
A
K
R
K
4y
2
N %
T
Gl
=
(&
¥
&
9
=

BONOTEREE Y A SRR REYEAERGEL S D TERp R £ 4 L0
WHE AWML Bl T g N O AL - R m ol B foe LR

& 4 Vg5 (syncarpous pistil) > T- 22 BT & WEAB%}g‘ L4 E o fUEY Tk
0 F 5 & Bi® 2358 ‘Pacifica PolkaDot’ > - 23 4 v % 4 & 847 >

A Y RS E Y BATEB 4 S TYVI £46& 2E 1.3 cm > @ ‘Pacifica

Polka Dot’ # 0.4 cm ©
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Abstract

This study compared floral morphogenesis of double-flowered Catharanthus
roseus TYV1 and its single-flowered parent ‘Pacifica Polka Dot’. Twelve flower
developmental stages were defined based on flower bud size and the flower buds of
the first six stages were taken for dissection and paraffin sectioning. TYV1 had an
outer salverform whorl of petals and an additional inner funnel-shaped whorl of petals
originating from the apex of the corolla. Anthers and stigma located within the throat
of corolla tube. The stigma of this mutant was set below the anthers. The overlap
between the top end of the pistil and bottom ends of anthers in TYV1 and ‘Pacifica
Polka Dot’ flowers at 1-2 d after anthesis was 0.56+0.01 and 0.82+0.02 mm,
respectively. Paraffin sectioning results showed that flower buds at stage 1 had
initiated sepals, petals, and androecia, but pistil was not yet well differentiated and no
inner petals were observed. Flower buds at stage 2 had visible sepals and expanded
adaxial meristem at apex of corolla tube. Sepals and outer petals were the same length
for flower buds at stage 3 when inner petals had started to elongate and marginal
pubescent was visible. Sectioning results indicated that inner and outer petals had the
same petal originality. Syncarpous pistil by fusion of two carpels formed at stage 2.
TYV1 had fewer pollen, shorter ovary, and fewer ovules than ‘Pacifica Polka Dot’.
Young vegetative seedlings had crinkled leaf surface in TYV1, as compared with
smooth leaf surface in ‘Pacifica Polka Dot’. Petiole length of TYV1 was 1.3 cm but

only 0.4 cm for ‘Pacifica Polka Dot’.

7 % (Introduction)

BEARG ER LU P FREAETT 42

—ﬂ)‘

R R TR

BRI E A T AR g1 (e T H #8483 (Boke, 1947, 1948, 1949) >



SHAFHRLELERD P AP TR E D B2 TE T SRR
AERI| A SFTE 15} & (fusion)® 3% (Boke, 1948) « 7 $a 7E#%/ 4 I BEAz ik >
[AzimpF2 AR F AR B RF RN REEF
g Lehd £ 5 AT R E 0§ £ & & 200 um B g 0k % 4 £ (apical
growth) » @ & & v R AR ipl2 A Rl € BB e It o ¥ - S g o JEEFER A
AR s H T % 2 K (marginal growth) » TS G - K dme AE L L EKE
£ FJ0 PP TTRRE S § BB S TR (convolute) B2 24 & Boke (1947):% i

VAR SRR TR EL Y F- BRRAA £ LR 1Sum

PREDIEFFRA G TANS  TEFA A TEL TSR AR
PFE R 20mm e EEES AU AEEERCA P L TR A SR
FPE RN 4mmet TR F L T HoErRAINE 4 @ A TORRRAZR R L A g

% 3| 1= #¥(corolla lobe)fr T #-1- W’E} & (petal fusion)# 1 4 ' ¥& (marginal cell)

AR 7 ¢ B 4 K (intercalary) 2 % 384 4 £ (zonal)p-:# 7
Ba LR o TS EF e PR EE DB - i R T IR A
PPHIESHELoY e T asfe AI0GE b 1o S F -4 & PART
Bl b &40 2 B SEMOTE N IO S5 F A% (Boke, 1948) °

MEGTP P F ok R AR E S
PR i(floreplena)  d *E L Fimechf § L8 des £ TR p FEAE
A TR L ERRR AN G RN AT

W A0 h 4 5 (Wangetal, 2011) « B 8 fefdokd 2 2 1235 E > ¥ L F22 58
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£ AR L SRR G M e BT

FTAFFEA(EE 21D PFPPEVERSRF TS AR ORG A
B bR T EFR AT AR g g PR > 2 5 E T e
]:f 73 = (Miyajima, 2004 ; Sreevalli, 2000) - P p % % d # ¥ 3 (siphoning type)
i R CAE S TR R R v;%ﬁ%?}%%@?&j‘u};}&% vk T BET K
vz o] 3t (orifice)  r Hep U R T2 Tk AT R B Rl Ak 0 @
BEHWA S P EBT 24 *ﬁ%@h@ma%M)E%W#f%ﬁ%ﬁﬁ’
A 4 iR B S FT e E T B P e Fla e R A o

B DS ERMTRL PR A LA LT AR EA T FIFTAG M

K

£ AT A K RE P R R PR A b b R

I
&
Tt
Bl
00
f*“
™

¥ & 95 8P %(Anderson, 2006) > d 3t & FEiCenfEsg fofko R g
R AERCEEY } FE SR REAL TERT A FLEL TR
(Reynolds and Tampion, 1983) - 27 3 A Xk 5 f1* TYVI i fe 3 H A& 7 £ %%

P i Pl EFEEAMORRE N E R g S

PERZAATH nEEETEALL 2T -

+3kL 22 3 % (Materials and Methods)
TYVI(3 F#F &R L x 2B FRFTRE R e b2 €9 p p 588 5 %
z_ R gL)2 H % B 8 A ‘Pacifica Polka Dot’ > 3% 2009 # 3 % 30 p 43 & xF X3
% 60x30%4.3 cm 2. 200 4 % 4 > R FaAEAE 162 cm’ > HAE 4 F i * (BVB No.7A,
De Lier, Holland) » % & &% 1.5cm~ & 2 ¥ > B4 1 FH 5 250mL ~ E /£ 9.0
m R HEEF2 1 the £33 4 F Lk & 5 (Fafard No.1; Conrad Fafrad,
Agawarm, MA)2 R B (3 A LR E 35 s BIE 2 1 WG Ao @ > 444

ii%{‘)ﬂ?ﬁﬁbb 3: FTAETENPFIRCHETTHETY 2% 2g R § 1
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% (Hi-Control No.1) 14N-5.3P-11.3K ("B 1* & k58 §4L> p A)e ¥ & - & 1 gL
20N-8.6P-16.6K ¥ ;% 4i# x5 2 5§ Peters 20-20-20 (The Scotts Co., Marysville,
Ohio, USA)e i kK4F S AL A B ic B A2 A M A 1= Nk F 25 % k2 480 mL ;
TWREHALT IS P FEL S RS o

FEREBRCBFIALEFETFAE 2009 E 57 3 107 B Fp R
BETHOIOAFTR FAHEEELREELER  F - 5L - £HB A 20
B & R ETLGAT il BRI GUT F - AT S - EH FRAN S
2087 o BT FRREAMES 1Sem R 2 F 2 S0MAT - AFRYERE
(BVB No.7A, De Lier, Holland) » # 53,3 2 » F 2 i - A - B AH TR Z P
Ty R L 30°C 0 F P B k35 R K 400-500 pmol-mZs o

AR 42013 F 20 1 P #4E05 2013 F 30 5 P B4 T 15 2 2 30/25
Czrafipzgy FHFRES Mot - EVBBRETFRLRED Y 27
B A R R R TIEE S S IR B A0 2013 E 6 P i
SREBAEIT AL F 153 3025C 2k EfRE RS ER BB ER TG
FREH TE3IS5 PSR E2ER  EFFELZ1LE4 0 ERI10F > TEBER

-E-

R LEAF - * ZfERE 10 4 0 F 502 3Rlcs B 6 4 B+ 5 0 333

3=
Kt

i picd (Model SMZ-U, Nikon Co., Tokyo, Japan) ™ i£ 73 & -

TTRARIEF R 1.6 2 TP U F R 7 B FRS 0 R RS
(Model SMZ-U, Nikon Co., Tokyo, Japan)# % ¥ * #c = P& 4p #% (Optronics
MicroFire True Color Firewire Digital CCD Camera, Meyer Instrument Inc., Houston,
TX, USA)dp BB s 2 o972 =% o MRl s 17 R 2 g B3 fr v &
T 2 & fppEdE(Picture Frame 2.3, Optronics, CA, USA) -

R BLETYVIATH 2 o fofel b2 FRR 2 A 2 2§ 4 1-64 TPz i

ik

¥

TR RIS i Y IR(1992)2 # B 2 T F Rk ~ FAA B 2 (50
96C BE C REEEL T ARS HRREAE Y 001552 FRSEY o I DR TEH K

AT e FE i3 “f H R o Bk & 209% ~ 359 ~ 559% ~ 75% (viv 100%F
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)% 1009% % = &7 fg(tertiary-butyl alcohol, TBA) B 7| %t -k » & Jk B2 F 3| P& >
£ {3 10096 TBA %i-k = =x & 12 /| PF o % R is k& e Bl 25 % 1009 TBA
Bor 65CHqa o T e Ay o & 23 ) PN iR B 56-57C 2 F
47 #2(TissuePrep®, FisherScientific Co., USA) » i M 2-3 =% i R SRR o oY
e AR MM PR B dRF 1/3 2R TBA Mk 0 6 [ PEISE M AR E R 2/3 R
TBA 2 % > T #¥gv 7B @ TBALH > = ] i G Isgp #75 B & F TBA
2 MG TR AR EREA - X BBz R A TN B
fs 11+ #5272 #(Model MIC 505, Euromex Microscopen, Arnhem, Holland)*> = &

B 10-12 pm 2 %7 B HE B et ok B 6 R 14l B (WA )2 %

m’ﬁ

FANS 0 BT A0C e E b XU e 396AR B o B PR IR ET R R 245 8

—A=

kP REEF - RFioRE TR Y MBS L > B F U 2 )
E 2 9 F(Xylene)® 20 A4 s £ 2 12 0 1 ERE (AR )2 3% 2 100
96 ~959% ~ 80% ~ 709% 4= 50% (v/vdH,O)e F& A 34p-k > 2 kR =3 &~ 40 > 1
9% Safranin O (©2 5092 EEpe @)% ¢ g > £ 12.70% ~ 809% % 909 (v/v dH,0)
¢ Bg B o7 s-k {8 o 3t Fast green (74 959 ¢ pepe@)d ¢ 104) » £ 11 95% % & =X
10096 FpH %tk 5 B 40 1 2 9 51 Fpl (A )23k 3 Ado £ 18- 9 F
e 10 A4 B~ b R P R §z o 2 (8 12k & B it (Nikon E600, Nikon Co,

Tokyo, Japan)fL % » i 12 B ek e Ap 182 (4 B o

A 4T

Wk E R 28 5% K 3 (Completely Randomized Design, CRD) °

e

% 12 CoStat 6.4 (CoHort Software, USA)%t:- 82 {7 f-test & [ Bg ¥ £ B

(Least significant difference, LSD)4 47} a2 2 B » B3 K 5 P<0.05 -
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2 & (Results)

B-EPEp p £TYVIZ % p p % ‘Pacifica Polka Dot’#4 3238 4 1 § & %
3025C2 kB P > BB 128 THERTE 2 T4 873 L% - stage 1-6 (]
3)fE 2 i R TYVIFE AR FLT ¥ o8 mE T Eed  p

PlimE g RaNTEFFIHER S 202412 mm > P 250X mIE R S

BEETA R B AR AR 31) - TR L A T e
£ (hair) » £ TYV1 4= & % #i“Pacifica Polka Dot’ > (] 3.3) > TYVI{E B %13 2
S GERE Y Ao ET 2 onE iR 5 0.5620.01 mm > @ ‘Pacifica Polka
Dot’ B 5 0.82+0.02 mm (B] 3.3) o P} &8s R 5 F B Tl B A 4
PosAia - i E S 1 mmenlR] A3t (orifice) 0 o] 3L i %3 0 5L (pubescence) (]
3.2) > TYVIZ & #7530 & PR o meh o 4o 2 28 1) o

B TYVIE@SR28510 % - oF 787 4 & F %tk (salverform) » #73 4 p 15
¥ 4 =K 2L A5 (funnel-shaped) (B8] 3.2) > 2 & # E % & 5 #47 > ‘Pacifica Polka
Dot’ g p 4k » £ 4 gad @ ‘Pacifica Polka Dot’$iiF 5 k% ¢ (% 3.1) +
"+ IR #c15.0%F - ¢ ‘Pacifica Polka Dot’#26.8%8 ** ; % % £ RTYVI 3 1.5 cm »
‘Pacifica Polka Dot’ £ B & % 2.8 cm:fa+ & & % TYV1 i 1.4 mm> ‘Pacifica Polka
Dot’ 3 1.3mm > &+ # ¥ FTYVI1 i 53.1% > ‘Pacifica Polka Dot’ 3 76.5% > ¥ {a &
ETYV1: 13 cm » ‘Pacifica Polka Dot’ 2 0.4cm » T3 /2TYV]1I 223 cm: @
‘Pacifica Polka Dot’ 5 4.1 cm (% 3.2)c £#p p 5TYVIZ 3 5 £ & | >t ‘Pacifica
Polka Dot’([&] 3.4) °

EEE 6B PR SR TYVLE B 58 % 1 30
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Be R BE R E > N CRP AN L4 £ 2 8T 0L R(F 3.50) e
FANEIER LY - B B O R TERF TR T Y BAR o

‘Pacifica Polka Dot’*» # L% %% 1 FFfie B4n 2t B F &~ 4 (B 3.7A) > 12

TOTYVI A TERPERR -7 PR ER T flo &L Bk R4
(Bl 37E) » p* M= L Hep t B v =% - H iy s & 4 vp(syncarpus

Sdss B 2 iEHLE 4 (I 3.6B)

F_k

pistil) > & & B g~ T &4
FERARESFFT 2 AR AR 0 3 5 0 A B R H(nectary) 3
5 W (F 34A - B) -

AR ERR P E TYVI R4 )y s md £ E Y RGP B 3.9) i
rABEAERTEE S RGERBTRET o T AES T HERER S
1.4+0.3 cm +* ¥4 P& 548 ‘Pacifica Polka Dot’¢110.4+0.2 cm & > *h L} s @ L f -

#poufe R4 AP a ‘Pacifica Polka Dot & ¢t 1451k (B8] 3.10) »

43 (Discussion)

AFEFZ PP ETYVIZ B3 TEH 2L L HEL 512185 (R 3.1) 0 B
l-6FF i (TR s> P LRI EF 7 MR FIFEF%EE AR N05mm p 7 %
BE O fRNET IR ek A EP RS T RE o P EOER A TTE2
< B A= (B 3.5A) B IR A TTE R o L kR @ Y
ffz e itz (B 3.5B) o F2RFEPM AW A R RO ERE AN e S i
Faoo 7 BT g N TSR AR 3.6B) 0 TR Y 4 LIS BB & A L

20(F) 3.5B)cizfrBoke (1947) 1 H ¥ p p & 755 A (e 2 B A ji L2 AR b

BB PRT 5 AN TR A X P R s -
K imve (B 3.6B) igh fme £ & 7°F % R E LMK R oo PR TR
o e T g o R Fh B N CH R TCRERE 2 B Ap & o Boke (1948)jE = F 47§
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e S P Rt w By TG hh LA 2 ‘8 3 (adaxial
meristem) © ATYVIgr P e F R 2 ) S8Es Mg BicfEyr By & (V8
T iEAF - L5 TR B (acropetal) 0 7T T iR fC B S TURES 22 KIS PRELEVE B

EBE Y BB St e )RR E 4 Y 5 (Bold et al., 1987) o d = B B

PREEMRSBECETOFTEAPR - P EFRRALS SRR TR

i+

PRESARESZEFFN S 5 RL (richome)* T f > 2 8P| 302
42 B%7 2 (Boke, 1948) & £ A (2011)5d fa2 2w udbp p 4 o ¢

LI (hair)#:& - i 2R BT H R E ¢ o Miyajima (2004)4p o

>_“r
[3

tb_:gg\;;tf#ﬁﬂ Mk Rk s R REm | B r s PP AL LT
A P A g g 0 A T LIRS TR L R EE T TR Y o TYVI

T s errEt(throat) - i chR S 2 IfFER 0 F i Pacifica Polka Dot #c

“?Y
élrl

T EANEEMR 33) 5 RTYVIES fF° RFL I 58 - PFEe- HFTHF
it o

wh AR FPTYVIEE % 10FF B PF(B] 3.1) o % 7 28 - P30 i i B
&8 ‘Pacifica Polka Dot’®&fr % > L & d - B @it & o £Mird S v F
EAREMSESAS > EMTATZEMELEFOTEYIAL BT LR
(Zainol et al., 1998 ; Wang et al., 2011) e £#p p & & 7 e g% > PRt ahd P2

% (Galimba et al., 2012) » 4% £ B # ¢ enze 50 & 7% s e anfofs B o A E3] P

-

Ao w3 5 £ R P & ¥R ‘Pacifica Polka Dot’ &

34“

FLEFITYVISRR R T (27

TRECU (B 345 % 3.1) &P Tk #kE 7 ° o izfrKulkarnifrBaskaran (2008)

ki

FEHA DRI ? 1004 - EREE S R B B IR R

e
e

R IR AR g7 R S R £ Y- w 12
PRARFVRELE Vel S RFapg F 5333 B g
(nectary) ¢ w51 # ;% (siphoning type)v B2 ¥ & > 2w & F R4 A )R

FEs g T B 4 5 F B R4 (Miyajima, 2004)0 274 4 B g B fFAES T
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€F BB AL A FLrp 82 BFE WIEH~ > 7o & BATE o Leg
7] :# (Kulkarni and Baskaran, 2013 ; Miyajima, 2004 ; Sreevalli, 2000) - TYV1# =
(6 1-2% ed & Bor vpie B F W EE0.56+£0.01 mm > iZHk e a 2 R TYVIE 7 p
R TN R ERRLIE S Rl T R R A R AR (R 33)
TeTYVIgzp AL B+ 2 RF]-

TYVI & & 7t £ & & 1.440.3 cm* # B 5 f8 ‘Pacifica Polka Dot’
0.4+0.2 cmE& - 4w ® B s E R AR PRI R A2 ER T
Bl goiEr d4 E A2 E A 7% (W 3.10) o Gupta % 4 (2007)45 4P P %
EEmi kR Sihgsrs § B RO R UK 2 S TR RS R R
R ZEE  TYVIfrgsrSasb Bl 5 eadp v » AT 2 £25F 2 k0 35
BT PP HFORPISR AT BPERD € 2480

TYV1# & 8 E 7 g st ?ﬁqﬁ,ﬂfr;ﬁi?‘%?ﬁ@ SIS
2473 (B 3.9)  Saunders (1917) &% B g £ 7= @7 g dig P REHE S
FrE MR TR T s FEIRRS DY SRR T EMRR L VN
- % d MEBINERE e TYVIBGEE * 2 RFIFERIT okt ? £ 4}
A REE T R ok e (palisade cells)# 71 2 BB TR @ F s 4 A A
L ERPI T - 2B PR EAFCRE Py R R AR v PEFE

b B 7] 5 %8 (phytoplasma) g % 2 & £ # 2 Ji Kk (Su et al., 2011) > d 5 #
ﬁ#‘ FEE S e R B AE K TRRAEREEY BARTD L

BWHGgRiEs PARP LIFFI G- ERGF EMNP P FSANROR F2
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B 3.1. £¥p p 5TYVI (A)%2 H %R A H»p p % Pacifica Polka Dot’ (B) 1=
FHFE TR A

1P %4205-09mmz % 0 TR R PR SRR -

528 %2 %1.0-1.9 mm > ﬁﬂ wE BN R E RO L o
3P KU N2.0-29mm 0 fEEM A UFER LA S o

F48 545 93.0-3.9mm o EEEES PRGN EE ]l mm e
558 ¢ %S 54.0-59mm 0 fERES B PiE WL o

$ 68 ¢ %D 96.0-8.9 mm » EIfrii IR & o

FTH HIE99.0-12.9 mm » TERES S T TS R AW £ o

¥ 8P ¢ KT 913.0-16.9 mm > EEESHE X K S o IR T B S R AW K R
598 ¢ % T %17.0-20.9 mm » vEIRTE

% 108 @ 54T 921.0-25.9 mm > - ¥ L % J
F11Ep @ %645 %26.0-30.0 mm > o8 56 & o HeR o
5128 ¢ %645 %26.0-30.0 mm > FEEER 2k o

Fig. 3.1. Flower appearance of TYV1 (A), a double-flowered mutant of Catharanthus
roseus and its single-flowered parent ‘Pacifica Polka Dot’ (B) at different
developmental stages.

Stage 1: = 0.5-0.9 mm long, shoot apex expanded but not easily visible.

Stage 2: 1.0-1.9 mm long, thin sepal and expanded floral apex visible.

Stage 3: 2.0-2.9 mm long, sepal visible and early petal formation.

Stage 4: 3.0-3.9 mm long, green petals visible and tips are 1 mm above sepal.

Stage 5: 4.0-5.9 mm long, petals grow apically and rapidly.

Stage 6: 6.0-8.9 mm long, throat and petals completely formed.

Stage 7: 9.0-12.9 mm long, start of lower corolla elongation, petal remains green.

Stage 8: 13.0-16.9 mm long, corolla continue to elongate, petal turns light green.

Stage 9: 17.0-20.9 mm long, corolla continue to elongate.

Stage 10: 21.0-25.9 mm long, corolla lobes turn even more light green and expand

like a balloon. Corolla tube elongate slowly.

Stage 11: 26.0-30.0 mm, corolla lobes turn white, anthesis.

Stage 12: 26.0-30.0 mm, corolla lobes fully expanded.
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B 32 £%p p 5 TYVI 2R FPE(A)Z TR %E27B) -
Fig. 3.2. Flower appearance (A) and longitudinal section of a flower (B) of TYV1, a

double-flowered mutant of Catharanthus roseus.
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cl

B 3.3. £%p p % TYV] (A)Z 2 kikHM ~ H #Pacifica Polka Dot’ (B)2 =%
B LR

Fig. 3.3. Structure of the apex of a corolla tube of TYV1 (A), a double-flowered
mutant of Catharanthus roseus and its single-flowered parent ‘Pacifica Polka Dot’
(B). Bar = 2 mm. a, anther; cl, corolla lobe; ct, corolla tube; h, hair; icl, inner

corolla lobe; ocl, outer corolla lobe; t, trichome ; st, stigma; sy, style.
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# 3.1. £¥p p 5 TYVI &2 H#p p % ‘Pacifica Polka Dot’2 £ * 4 o ~ ¥ J %
A
Table 3.1. Leaf surface, leaf color, and flower type in Catharanthus roseus TYV1, a

double-flowered mutant and single-flowered ‘Pacifica Polka Dot’.

Plant material Leaf surface Leaf color Flower type
TYV1 Crinkled Green Double
Pacifica Polka Dot Smooth Dark green Single

%32, £¥p p % TYV]I 2H#p p % ‘Pacifica Polka Dot’3; 85 2. £ £
Table 3.2. Morphological difference between Catharanthus roseus TYV1, a

double-flowered mutant and single-flowered ‘Pacifica Polka Dot’.

Petiole Flower Follicle Seed Seed

Plant material length diameter Vi length length  germination
em)  (em) " em) mm) (%)
TYVI 1.3 2.3 15.0 1.5 1.4 53.1
Pacifica Polka Dot 04 4.1 26.8 2.8 1.3 76.5

NS, *#* Nonsigniﬁcaﬂt or signiﬁcant at P <0.001 level.
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1.0 mm

B 34. £%p p 5 TYV] (A e O)& 2 kR » H ¥ Pacifica Polka Dot’ (B fr
D)z =& F T gk

Fig. 3.4. Appearance (A and B) and inside (C and D) of a ovary of TYV1 (A and C), a
double-flowered mutant of Catharanthus roseus and its single-flowered parent
‘Pacifica Polka Dot’ (B and D). Bar = I mm. ct, corolla tube; n, nectary; o, ovary;

ov, ovule; p, placenta; s, sepal; sy, style.
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(A)Stage 1

(D) Stage 4 (E) Stage 5

(F) Stage

0.2 mm ' . . 0.2 mm 0.2 mm

B35 £%p p 5 TYVI 5 #7400 2 f23mz
Fig. 3.5. Anatomical observation of TYV1, a double-flowered mutant of
Catharanthus roseus by dissection. a, anther; c, carpel; n, nectary; op, outer petal;

p, petal; s, sepal; sg, stigma. Arrow indicates inner petal.
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(A)Stage 1 (B) Stage 2 g o8 (C) Stage 3
5
i

B 3.6 €¥p p5ETYVI T ETAHRL2Z > P ER
Fig. 3.6. Anatomical observation of TYVI, a double-flowered mutant of
Catharanthus roseus by wax sectioning. a, anther; op, outer petal; p, petal; sg,

stigma. Arrow indicates inner petal.

39



(A)Stage 1 (B) Stage 2 & (C) Stage 3 :

J

(D) Stage 4 (E) Stage 5

0.5 mm

B 3.7. H#p p % ‘Pacifica Polka Dot’ - 7 % ¥ 4~ #) 8 1* 2_ 23| LR
Fig. 3.7. Anatomical observation of single-flowered Catharanthus roseus ‘Pacifica

Polka Dot’ by dissection. a, anther; p, petal; s, sepal; sg, stigma.
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(A)Stage 1 ) ‘Ir-‘: (C) Stage 3

B 3.8. H#p p % ‘Pacifica Polka Dot’ - 7 % ¥ 4~ - 2. # LR
Fig. 3.8. Anatomical observation of single-flowered Catharanthus roseus ‘Pacifica

Polka Dot’ by wax sectioning. a, anther; c, carpel; p, petal; s, sepal; sg, stigma.
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‘Pacifica Polka Dot’

B 39. £¥p p % TYVI] 2 # kR 4 ‘Pacifica Polka Dot’#* 2 >+ 30/25 Cz #
ER 2w EY TR

Fig. 3.9. Leaves appearance of young seedlings of TYV1, a double-flowered
Catharanthus roseus mutant, and its single-flowered parent ‘Pacifica Polka Dot’
grown at 30/25 °C. Bar = 2.5 cm. Note that TYV1 showed crinkled leaf, as

compared to smooth leaf of ‘Pacifica Polka Dot’.
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TYV1 ‘Pacifica Polka Dot’

B 3.10. £¥p p %5 TYVI 2 2 LR AH¥p p % ‘Pacifica Polka Dot’ # 57 1%
Fig. 3.10. Petiole morphology of TYVI, a double-flowered mutant of Catharanthus
roseus and its single-flowered parent ‘Pacifica Polka Dot’. Bar = 1 cm.

Double-head arrow indicates petiole.
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Srd EAHEMA P LA T wEWAELEL TRET LY
Chapter 4. Effects of Temperature on Growth, Flowering, Cell Membrane Thermostability,

and Pollen Germination in a Double-flowered Catharanthus roseus Mutant TYV 1

Ao B4R E S 3?3;‘{5‘ CTEAET A S RS R R e e R
Additional index words: crinkled leaf, flower development, heat acclimatization,

gametophyte, sporophyte,

&

rAETHEFEREHEP P F TYVI 2 2 &R 4 ‘Pacifica Polka Dot” # & %
TR e AR N R T R BR T RE2015C A fIp P F
TYV1 % ‘Pacifica Polka Dot’# £ 2 ¥ » = Jﬁ TP ORBRAE - T TC P R A s T
Fol s 2 Bt 2 A5 p B % TYVI 2224 7 3§08 5 2 25/20°C » @ “Pacifica Polka
Dot’ B 12 25/20-30/25°C % fig - P P % TYV1 % ‘Pacifica Polka Dot’¥ 7 ¥+ %
BERFEAREESAY R 2 S RFPLRLFEAKRSB A +# 0 I 2 Pacifica
Polka Dot’z_ % {* F i TYV1 9% 5 P& o Bo 83230 30/25°C 2 542 230 7 20
FAEZ B&K 3 & 4 » =44 7 i E # B TYVI % ‘Pacifica Polka Dot’4 %] & 25-30

C# 20-40C -

Abstract
This study aimed to investigate the effects of temperature on growth, flowering,
cell membrane thermostability, and pollen germination in double-flowered TYV1 and
its parent, single-flowered ‘Pacifica Polka Dot’ vinca [Catharanthus roseus (L.) G. Don].
Results showed that plants grown of day/night temperature of 20/15°C had poor growth
and flowering both TYV1 and ‘Pacifica Polka Dot’. Both TYV1 and ‘Pacifica Polka
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Dot’ had shorter plant height, longer days to flowering, smaller flower, and less
branching, but fewer node number below the flower at 20/15°C. Optimum temperatures
for growth and flowering were 25/20 and 25/20-30/25°C for TYV1 and ‘Pacifica Polka
Dot’, respectively. The relationship between the RI value, as measured with water bath
temperature from 25 to 75°C for 30 min, occurring in leaf tissue discs and the water
bath temperature was sigmoidal in both TYV1 and ‘Pacifica Polka Dot’. Both cultivars
showed heat acclimatization response, but ‘Pacifica Polka Dot’ had more response than
TY V1. Pollen from 30/25°C were incubated with B&K medium containing 20% sucrose,
and results showed that optimum temperature for pollen germination was 25-30°C and

20-40°C for TYV1 and ‘Pacifica Polka Dot’, respectively.

71 % (Introduction)

Drpeg It > A TR g 22 T A% k4% € & (Anderson, 2006 ; Hall,
1992)c P P H 2 ELZcPEF 50 AES R ERBET LG ¥ EFEF L
B3P A & B B A e 174 (Quinn, 1996 ; van Bergen and Snoeijer, 1996) »
LA TSP ITE RFHRNITEAE RS F47F (Ball, 1998 ;5 Curry, 2012) °

Pietsch % % (1995)4p 21 p P % ‘Grape Cooler’ & 25C ™ § 2 &£ 1 9 ¥ 4 /iy
RARERL AL ot FEBRK I8 HF T 35C 0 P P % ‘Grape Cooler’
xR 30=x 2 £ ERF2RRERMD 4P (Pietsch et al., 1995) - 14
F323025C2 P P % ‘Grape Cooler’fe th § &~ -+ E /2 % #& 3 & & 3] 30-35C »
eI A g ] | ePietsch ¥ 4 (1995)F 4 i p B FAPR F o J -2 F £ 575 »

U Hi 23 EGB035C)T AT B A g

i
RS
s
ob

W
~‘-I‘
=
¥
e
He
¥

PREEAEELENEF TR IEAEMNSRCHE €% 4 T (Snoeijer, 1996)
PRESEFEERDFE BT AR 0 bldog 4 B R B “TE T o0 Cooler & i

Fes R RET BEEF UE(HE 2005) kP LRGPP FatEd et
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2RI HE - REEF SRR ASLE 2 e TR RAS T A E
]t B8 S AE R A 12 4n $R(Chen et al., 1982)° bil4e» = B ¥ % % (Hedera helix L.)

AR . 3530CT  ERAPHG T BN BAE R

‘ﬂ\:\,

R4 RERAXBIE
# 2(Yeh and Hsu, 2004) o p* ¢ » %ﬁfrj EH I EA S AR T me AT A A
FRAFIF 2 4 T 4 M(Chen etal, 1982) » 4o § 5 5 £ 5 48T I 8 |

BE%ES SOCRIZE ¥ TR TRBEFRAINF M Bon §ES G ot

R

TL" Zé % B‘JFE n.ﬁ_fi {lf":"(7k L'L A 2008) o
E£¥P P 5 TYVI & 4 d ‘PacificaPolka Dot’ % % @ &> 3 2 F#H 4 £ 57 »
HEBRE TR FTLREAEF BLEFfoR AR o« FIM > AREHRUENP P |

TYVI1 2 23 A 8 #p p % ‘Pacifica Polka Dot’ 5 #14L » FFd % B ERFH 2 £ 2

~

Bz g8 2 E P o ffe P2 PERARRHETREFTZRE

W

#1341 22 = 2 (Materials and Methods)
o4 418
B 2000 £ EFP P4 TYVI 2 p 2485 - 2 H%p p %% % 548 Pacifica
Polka Dot’f&+ p-p % B PanAmerican 2 @ « 87 & ~ 35 ~ HA T 2 ok L

> Ndek = F At o

W CEARHEPPFAT T EHET e AR T2 B
2013 3% 5P ESHFEEHRLS2HE TAY3I cmE T LE P

"B 3025C 2215z 10X > EHRALF3IHE TAHS5ecm £ 32013 & 3
V14 p A BB 201525020 2 3025CF  FREFHREDE 0 TEE T E
f:ﬁ'{"’/\ﬁ!rgf 54 ‘E‘ /”\+h§{(—£ Scm 1l I—‘J}Apiﬁﬁ:) 2@/__]9 45 x F%E a&;_/g}i}%@;—‘ll

%E'JE’* T“'h"r,ﬁ P lg( °
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PR HRBE L PEIE TN L Stage 23 2. ¥ FEFATIRERAFAE

-
‘-}-7

ARG -EH O FERF AL A AT AT S A4 o e Stage2~3 3
TR B e(Stage 12)57F % Hod M A A A (T4 BRI IERE SR R T2 5 P
)2 % e o

EREIE 56 X (2013 £ 57 9 p)FFE L E R AJLT 2 E VBT e AR R
MAYT PR ZrERSREM P ATEREF3I4AHE) S I I okRE D T
6mm ik BB E AR ER S - R - S EF YR A R RN S
kg de d o SHERY AN Z ImL 233 k2 g9 > FHARG - 47
FRJLZ EAF o MR BN R 2 RRIE R R SL 30 A4 ki
BRAB A 35-4045-50~55-60~65% 75C » &1 25CRiz R 5 HERE
Kip s RE Bip s 15mL 2 485 ko MR FF R 1SCARE 12 b 0
T B 2+ (Model SC-170, Suntex Instruments Co., Taiwan)ip] ¥k g A2 (s 2. T H R
(electronic conductivity, EC) & & Ti~ £ #3524 B 3 £ % BHEF L (121C ~ 1.2
kgeem®) 15 A48 2 2R ERY » TN 3 EFR LRI 2ERER Y 2
EC & 5 Tf> F’25CJ\«€ﬂi?u§’:/Fif§s'éT'*?§ECfE_/} Bl Cix Cfe 0™ 7ot
PHE AP E A T E(relative injury, RD > g BRI TR R S Ap 8 G L B v fF
B](Yeh and Lin, 2003) -
RI (%)={1-[1-(TVTH/[1-(CI/CH]} x 100%

(Yeh and Lin, 2003)

PRI CRABRER P FERETZEF

%3:2¥E 4 TYV1 % ‘Pacifica Polka Dot’ 4 35 > 30/25°C 2. % 5 » #% 11 B&K 1

WJ\

% #A (Brewbaker and Kwack, 1963):& {7 i€# 82 % > ¢ 5 300 mg'L™ /4 (H;BOs) ~ 200
mg L™ i fik 4% (MgS04) ~ 300 mg- L # i 48 [Ca(NOs)2] 2 100 mg-L™ & iz 47 (KNO3) »

ERRAR G 20% v G5 % RESER UL YR IR AE e BT
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pH meter (Jenso Model 6171, Jenco Instruments Inc., Calif., U.S.A.)% 0.01 N 2. & 3
it 40 (NaOH) & B e (HC) %32 % A pH £ E 5 5.6 1 5.8 # i@ s § /L » I mL
B RS SRR TR R RCTVRE AL R A > B AL
- EA O FEAP 12 AR o BAERSHE 100154202530 ~35>
40 2 A5C > M2 E A ERIEPRBELIR - BR2IFEERRTTEFT HA, > &
FEF T F o {238 Medi(Model SMZ-U, Nikon Co., Tokyo, Japan)fL% » & 4
FEAEARBURELFETRLIFT » BBl £4F > F £4735 8 S0 1o » £ 0

B pic4s i - 4p 18 (MicroFire, Optronics, Calif., USA)4p B& 3245 o

e

W B R > A% K 3 (Completely Randomized Design, CRD) © 5% 4% %
v CoStat 6.4 (CoHort Software, USA)st:> #c 488 {7 r-test & &) & % £ B (Least
significant difference, LSD)4 47 +* i i d®@ BF £ £ - 12 % Bl #788 SigmaPlot 10.0 (Systat

Software Inc., USA)3g

% % (Results)
P R 30/25~25/20 2 20/15C 2 E€#p p 5 TYV] & i 2 H B A H#p

P % ‘Pacifica Polka Dot” o ‘% kg1 %38 % % 2 42 thg WEPFRE @ 4 > T U
PP RF ZO/ISOCJﬁﬁJL@ »@m TYVI 3k % 30 25/20 2 3025 C R &% £ R (B
4.1) > ‘Pacifica Polka Dot’ B] 14 4% £ 3% 30/250C'f§ BB (B 41-42) T E P YL
WREMMEA RS A TYVI 48R T2 ©7 & =8 ¥ #&‘Pacifica Polka Dot’ 3 %
(% 4.1y« p p % “Pacifica Polka Dot’ | B 7= p B &2 % KA # 4 > @ TYVI R 12

B 25/20C’*‘§7~—E'+ B H= 30/250C’f;]‘ RN LPL-EN 20/15@’%‘&%33 (%
41; 8 43)°> P P % TYVI1 % ‘Pacifica Polka Dot’ ¥ *>* 20/15C ™ 3 Rk [

2 11.4-129 = 5 & —%‘ﬁ&“%‘;}ﬂ v @ B 25/20 3 30/25°C T ¥ e 0 2 B 30/257C
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R 2 TYV] 1% & & B % #‘Pacifica Polka Dot & (B] 4.5) - TYV1 #4512 20/15
C ﬁgﬁlﬁﬂz )o@ 25/20 2 30/25C 2 2o T/ R m B F £ B (B 4.5) ‘Pacifica Polka
Dot” 12 1] 11 45 53 5 25/20°C % #:.30/25 % 20/15C % % (& 1§ 5); # % o 8l &
W TEERE G T B 2 ‘Pacifica Polka Dot’ £ /5 + % TYVI (% 4.1) o & dc#ict %3 &
GE EfAeElF LR T YN 20/150C—f;]‘§3s"/‘(%\» 4.1)° £33 20/15C R Lz
I3 &E L3 F2 EfRiTdhe ¥ 5 -7 2 F 4 (B14.6)-

* TYVI1 % ‘Pacifica Polka Dot & 30/25 ~ 25/20 % 20/15C 32 56 % & » B~k
Z2EBREFLS 2570C Kip R A AL 30 A48 BRITIBETZA  FEE
$ipTROEE RIW 2 ¢ BIE R o % A7 2335 4 2 5462 £ & RI E5Ekip
BRI A A FPRIGEHRFERE Sd BB BB 4.7) f THERERN
e o RIW SRe + 48 > 7Y ZLE R - 52 #% B ° 212 Pacifica Polka Dot’ 2. % #5
FA58 TYVI v¢ 5 P &g o &35t 14 ‘Pacifica Polka Dot’2_ #4804 F v 5 PP &g o € 7%
pp % TYVI > 20/15-25/20 2 30/25CadZenE # RI W P ZLE R & B 5 55.7
56.1 2 56.4°C » @ ‘Pacifica Polka Dot’ Y|v% i< 4 %] 5 52.7 ~ 53.2 2 54.5°C (%) 4.8) -

BE¥p p % TYVI % H 3 A Pacifica Polka Dot’2_ <38 » ™1 5 20% R # 2.
B&K 2483 & A3 10-45C:2 712 % - %% &1 TYVI1 % ‘Pacifica Polka Dot’ i~ 3>
10 CrI2? e VT L u i 12490% 369% TYV] %8R 225 % 30C 2™
ok g e w9249 % 90290 B & B 3 H 4 8 B 2 A&JE - ‘Pacifica Polka Dot’
5 20-40CHRFY #7553 L0 EFFHELER A 23RS L2
27543 % i if 45 B 2 Pacifica Polka Dot’ 5 20-40C# TYVI 2 25-30C & (M

4.9)

213 (Disscussion)
PRERAMEAIEL REEBER RS > T8 AFECEAFSHRD

c XL BIELEY FR DY (4R 2002) 0 EFRETYVI I E 15 p #2 25/207C gL
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B P-5 36.5 % » @ ‘Pacifica Polka Dot’ & -F 7=2_ 8 & 5 30/25°C #229.8 = (% 4.1)°
30/25°C 22 8 BT TYV1 B 7 p #ic i 43.0 % +* ‘Pacifica Polka Dot’# 13.2 % p
Bk o (G 20/15°C AR A S AW BEH 75 > TYVI 238 10.5 % @ “Pacifica
Polka Dot’#f ¥& 23.3 % - %51 TYV1 #&‘Pacifica Polka Dot’ # =% %8 20/15C# 58 -
FERBAR Bk ERE RN A A RS O AR
S F|pt R4 RS P X4 é_'*FfE(’ » TYV1 % 30/25 2 20/15°C B -2 &
W Fig v ApracE o

EFP P 5 TYVI &7 & 28 25/20C &J2 5 6.5 &> H ¥Pacifica Polka Dot’
W5 52 & (% 4.1) i&fr Pietsch ¥ £ (1995)4 1 “Grape Cooler’ & 25CH 5 ¢ *
FHF T8I OHUMRLR T T ST 7L R0 pHIEFAN ¢ R
G iehply A & F SRS T R RS AR Ak 6
B E R  B g o VLR R, kA £ £33 B A 20/15
CHEkAIZEERZ2 Mg ERES 0P FERPER S > SHEFTPET 2 11
SR B 425 % 41)

-t o Pietsch # £ (1995)4p 21 P P % “Grape Cooler’ iz 25C 3 # * i<
o B R B I 3SCI/E ¢ depe's i ¥ 2 BB LS o 8% ¢ ‘Pacifica Polka
Dot’2 TYVI “EHE RehFr BET AT HF TYVI £ 30/25C a2 ? -/5 4
40 2520CF BAEF LB (4 41) B TYVI /a4 it £ 3 288 @
FAAFELEY A AL P Fo20/15CE AR AL TYVI /2% 14cm >
BE A EALE 1 Scm ¥ FA) LA Ml m i A, R A2 BB K% o ‘Pacifica
Polka Dot’ 15 /2 & 20/15C # 3 £ B % (* #+ B (B 4.6)° TYV] T 5% 7 i &
2R R & 25/20C (B 4.3) 0 - F ¥ A(F 2B B =(% 12 FFE) T < #ici
16.6 * (B 44) i d &t > 2520Ca Ffbm %5 114 2 129 = » 1t 25/20
2 30/25C& > @ TYV] %2520 2 30/25Crd@® » %5 74 2 7.7 213 ¥

£ % 52520 2 30/25C:E & ® TYVI1 % ‘Pacifica Polka Dot’+" $ > TYV1 275 f £
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kA A R Ed N TYVI 2 2 8EF A RIPEATETLE LS
iz Stead {- Moore (1979)4p i £ ¥ % (Digitalis purpurea L) $24> & + efg 1 1=
AE AR ERE LB R L LT E SR o

TYV1 3 20/15Cr2™ ¥ # B3I B =18 34 > @ 30/25 2 2520C*
BIsiebrrdd > BEE P RG AR ER PR LY AT F G E(R 47)

AHER Y FRE SISO AR AN BRSDEAr E S T A Y

o Bk o Pl RS IR R SRR L A 4 g S o RSP 20/15C Rt R
@TYVlﬁ?%%ﬁ%A\’ ég; _'{i_ —?fi i}IP_ Tw—}/\,i_m}gyr‘]_*lalﬁqﬁ fjf

€ R AR -
PELRR G RIES B & E M2 ¢ B4 R & (Arora et al., 1992) ¢ BEE &
¢ Howarth ¥ 4 (1997)45 ) 2 # 5% 7 ;g & (Lethal temperature, LTso)%f 04 € ¥ p B
% TYVI1 »t 30/25 ~ 25/20 3 20/15C A2 i F #Ap 4t 2 o 52 7 g8 & 4 4
% 56.4~56.1 2 557°C(®] 4.8) > @ ‘Pacifica Polka Dot’# 4p ¥+ 15 & & &2 ¢ BLiF
BAw i 545532 % 527C(H 48) a SEE LR EARFY LEAEFR
BORGII R L HBEF ORI RIAIALRBEAHS BLRFSAHLG A
kg o W 1 30/25°C AP R R 2 ¢ TYVI fr‘Pacifica Polka Dot’ehe 2L B A
B 5 56.4 %2 54.5°C > B+ TYVI ¥ it v ‘Pacifica Polka Dot’ @ £t o
FIMAETS  BRETEHAETER SR I HY SRR
FRAp oz > FI e B R GET T WHF IR TR 0 atrE Rk s
WA 162 23Co RAEFTFERF T A Flattvoata t B g S B ikt Mg
#F 5 F % 3 f(Weinbaum et al., 1984) - =345 % 7 25 ¢ ‘Pacifica Polka Dot’#? TYV1
23 ?aﬁ/ﬁ’_%lﬁ’ﬁ A £ B (B 4.9) 5 ‘Pacifica Polka Dot’if ;8 £ _20-40°Cm TYVI i
% 25-30°C » i&¥2 8 B 5% % % ‘Pacifica Polka Dot’# 323t p &8 30/25 ~ 25/20 %
20/15CH25 24 &A@ - @ TYV] 48538 & 30/25~ 2520 C# Mt » § B A&

%3 20/1SCRFIEEs HRETPEARL 34 BB E T REL RN B4 41
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Bl 42~4.6) pt g% Em & Ardpde F MY B RSEY SRR R BAP 004

(Weinbaum et al., 1984) - ## 7 % % 7~ &7 TYVI] 2 7 if /§ #& Pacifica Polka Dot’
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£ 41 £RERAIEHEND P F TYVI 2 2 4 H % Pacifica Polka Dot’ & F & #ics F| B < % #c »
IR A B

Table 4.1. Effects of temperature on node number below the flower, days to flowering, flower diameter,

and branch number of TYVI1, a double-flowered Catharanthus roseus mutant, and its parent,
single-flowered ‘Pacifica Polka Dot’ (PPD).

Day/night Node number Days to Flower Branch
temp below the flower flowering diameter (cm) number

°O) TYV1 PPD TYVI PPD TYV1 PPD TYV1 PPD
30/25 8.7aA* 54aB 43.0bA 298cB 2.8aB 44bA 8.0aA 8.1aA
25/20 6.5bA 52abB 36.5cA 362bA 29aB 4.6aA  9.0aA 7.9 aA
20/15 6.5bA 50bB 57.0aA 53.1aB 1.4bB 42bA  3.5DA 4.6 bA
Significance

Cultivar (T) ok ok ok NS

C><T sk sk kokk NS

“Means followed by different lowercase and uppercase letters are significant different at P < 0.05 level

by LSD between temperature treatments and cultivars, respectively.

N

5" Nonsignificant or significant at P < 0.001, respectively.
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18 A 3k . sk L8
TYV1 Pacifica Polka Dot
~ 161 o 3005 16
g 14 4 —o— 25/20°C 14
T | v amsc 0
<
o010 10
O
= 81 L g
= L6
=
4 L4
24 L2
0 : : : : : : : : 0
0 10 20 30 40 0 10 20 30 40

Days after treatments
B 4.1 £ ERHFEMP P 5 TYVL 2 2 KRB A H#p p % Pacifica Polka Dot’
Hhig 2 B
Fig. 4.1. Effect of temperature on plant height in TYVI, a double-flowered
Catharanthus roseus mutant, and its parent, single-flowered ‘Pacifica Polka Dot’.
Mean separation within cultivars and each sampling time by LSD test. Bars
indicate standard error of the mean.

ek skkok

> Significant at P < 0.01 or 0.001, respectively.
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20/15°C 25/20°C 30/25°C

Pacifica Polka Dot
-
ai
49 45‘?; i@\ ™

25/20°C £10)/2511C

B 42 AR ERHEELFP P 5 TYVI 2 2 hMAHPp p % ‘Pacifica Polka Dot

’f_EL 7'#\‘ b ﬁai A?M—E‘ °
Fig. 4.2. Effect of temperature on plant appearance of TYVI1, a double-flowered

Catharanthus roseus mutant, and its parent, single-flowered ‘Pacifica Polka Dot’.

Bar=5 cm.
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Floral development stage

}3?]4

Fig.

{TYV1

—o— 30/25°C
{ —e— 25120°C
—o— 20/15°C

21 24 27 30 0 27 30

Time (d)
3. AR ERFEFD P ETYVI 2 H KR A H#p p % ‘Pacifica Polka Dot’
TRETIFRLER
4.3. Effect of temperature on flower developmental stage in TYVI, a

double-flowered Catharanthus roseus mutant, and its parent, single-flowered

‘Pacifica Polka Dot’. Bars indicate standard error of the mean (n=5).

Stage 2:
Stage 3:
Stage 4:
Stage 5:
Stage 6:
Stage 7:
Stage 8:
Stage 9:

1.0-1.9 mm long, thin sepal and expanded floral apex visible.

2.0-2.9 mm long, sepal visible and early petal formation.

3.0-3.9 mm long, green petals visible and tips are | mm above sepal.
4.0-5.9 mm long, petals grow apically and rapidly.

6.0-8.9 mm long, throat and petals completely formed.

9.0-12.9 mm long, start of lower corolla elongation, petal remains green.
13.0-16.9 mm long, corolla continue to elongate, petal turns light green.

17.0-20.9 mm long, corolla continue to elongate.

Stage 10: 21.0-25.9 mm long, corolla lobes turn even more light green and expand
like a balloon. Corolla tube elongate slowly.

Stage 11: 26.0-30.0 mm, corolla lobes turn white, anthesis.

Stage 12: 26.0-30.0 mm, corolla lobes fully expanded.
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Fig. 4.4. Effect of temperature on days required from visble flower bud to anthesis in
TYVI1, a double-flowered mutant of Catharanthus roseus, and its parent,
single-flowered ‘Pacifica Polka Dot’. Mean separation within temperature
treatments by LSD at P < 0.05. Bars indicate standard error of the mean (n=5).
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Fig. 4.5. Effect of temperature on flower longevity of TYVI1, a double-flowered
Catharanthus roseus mutant, and its parent, single-flowered ‘Pacifica Polka Dot’.
Mean separation within temperature treatments by LSD test. Bars indicate

standard error of the mean (n=8).
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[y - JEa -2 S

Fig. 4.6. Effect of temperature on flower appearance of TYV1, a double-flowered
Catharanthus roseus mutant, and its parent, single-flowered ‘Pacifica Polka Dot’.

Bar=1 cm.
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Fig. 4.7. Effect of temperature on leaf appearance of TYVI1, a double-flowered

Catharanthus roseus mutant, and its parent, single-flowered ‘Pacifica Polka Dot’.

Bar=1 cm.
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Fig. 4.8. Effect of water bath temperature on relative injury (RI) of leaves in TYV]I, a
double-flowered mutant of Catharanthus roseus, and its parent, single-flowered
‘Pacifica Polka Dot’ grown at different temperatures for 56 days. Dash lines

indicate 50% RI tempearture of the sigmoid curves. Bars indicate standard error of

the mean (n=3).
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Incubation temperature (°C)
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‘Pacifica Polka Dot’ {= s 2 7 5 2_ B2 58
Fig. 4.9. Effect of incubation temperature on pollen germination of TYVI, a
double-flowered mutant of Catharanthus roseus, and its parent, single-flowered
‘Pacifica Polka Dot’ grown at 30/25 °C.
Mean separation within temperature treatments by LSD at P < 0.05. Bars indicate

standard error of the mean (n=3).
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Fig. 4.10. Effect of temperature on pollen germination in TYVI1, a double-flowered
mutant of Catharanthus roseus grown at 30/25°C.. Bar = 0.5 mm.
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Fig. 4.11. Effect of temperature on pollen germination in ‘Pacifica Polka Dot’, a
single-flowered of Catharanthus roseus grown at 30/25°C. Bar = 0.5 mm.
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FI% PPLEMRLABE B
Chapter 5. Inheritance and Ploidy Analysis of Double Floweredness in
Catharanthus roseus

Mtec R 4T RS i wme ik DNA Z R~ fER T ER

Additional index words: bedding plant, flow cytometry, DNA content, plant breeding,

recessive

&
AFEFTHFEFPPFTYVI EXEA2 382 A o4 £7%p p 5 TYVI

LR ERET 0 F RS e anfdd A ok M 0 B 2 H #Little Pinkie’ # ‘Titan

—

Burgundy’§1* p 2 ~3 2 2 w2322 -TYVI chp 2 8 £ 2 5 €74 @ ¥ #Little
Pinkie’ 2 ‘Titan Burgundy’ p < & & B % 5 H #3] - TYV1 fr‘Little Pinkie’% ‘Titan
Burgundy’z. Fif2x e 22 E#A 3 B Fie e gz FobprishEMs £
e bkl £ 3 (£ =0.78-1.53, P=0.22-037) » Fy { 5w % € #38 &
AL 2 RO HEME Ve R P S 112 A8 (X 0.25-0.69, P =0.41-0.62) >
o PP HF2EMbRkd - #HEBHBATEY BRSO RFREEFLRE R
fLoit— HAITEREP P 4 TYVI1 2 H ¥“Pacifica Polka Dot’ ¥ ‘Little Pinkie’ ¥ 5 2.

A4 Rl BT EMP P 5 TYV] 2 H #Pacifica Polka Dot’32 % = 24 -

Abstract
The study aimed to investigate the inheritance of double-flowered phenotype in
periwinkle. TYV1 could be used as either male or female parent in crossing.
Self-pollinated TYV1 produced all double-flowered progeny compared to
self-pollinated single-flowered cultivars ‘Little Pinkie’ and ‘Titan Burgundy’ which
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produced all single-flowered progeny. F; plants between TYV1 and ‘Little Pinkie’ or
‘Titan Burgundy’ were all single. Three F, populations segregated into 3 single : 1
double ratio. Backcrossing F; to seed parents also indicated that a double-flowered form
was controlled by a recessive allele. A single dominant gene expressed in the
homozygous or heterozygous state resulted in the single-flowered phenotype. Flow
cytometry indicated that double-flowered TYV1 and single-flowered ‘Pacifica Polka

Dot’ and ‘Little Pinkie” were all diploid.

av 3 (Introduction)

PRPHRARffES  RETE 4 § o “%[ﬁ’ﬁi‘i%{@? oy ] Ae
LENEF AR > T OB S e b de e i B B R 2o U4 P ol (Zhou et
al., 2009) o i AT 2 THEFE HTP P F o ALEY RPN LFE I DER
(Levy, 1981)» d B at# s §c 5 2 mtm A2 FHFL LERPpPpLe 225 p E
& chi 3 2 el e+ (Howe and Waters, 1994 ; USDA, 2010) o &4 %3 % d 3t § i
PEEEE ﬁ’*frﬁifﬁ*ﬁ_i\‘i‘“ o 2 TE R ESBTARRARS  JRS
AELE2082 Ao AR FTERZ TR A EFES(ME > 2011) -

S E TR A R AR A A RS R AR pd 4

(w

(Comba et al., 1999) o bi4rfe & & ¥l £ F 3 - Be o WL F £ 2
A EFER A B M A chiTr R &% >d Z2EMY A K (Wangetal, 2011) »
R A R BATT A B o TR TR K K L § - R R
4o 3 A4 "4 A F)3r 4] (Zainol and Stimart, 2001) ; @ & 2 d Al A Ferie 4
(Sink, 1973) > ~#Ff1* £¥p p &5 TYV] A2 dppse g2 B &i7p p FE97%
P @y -

BREMIT2 ppH54d Mlc: 2n=16> 4 F ¥E B 5 1500 Mbp (Leveque et
al.,1996)Gantait ¥ 4 (2011)45 &} 12 fkok i & 35 E 220 777 & v B0 A 4e TR
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FRBARST R0 P P Fe BHORA LIRS S 0 LT LRI
S RHEERE S RS CEY R ER S cH R i FI R

L

BB El R E CREDEERF SR DR G he kR R
(Dnyansager and Sudhakaran, 1970 ; Xing et al., 2011) - €#p p & TYVI & x4 ~
Rbclc? ~F 59 R~ FTEAF TR F RS Z KRB EE ST EW
AFEF SRR AR R - HRRIA S e ) 2 BELT ) EATEA

R

<}
\3
i

’iy o
El

b

+13#L 22 = ;% (Materials and Methods)
P p % ‘Titan Burgundy’ % ‘Little Pinkie’(J&+ % >t SfcBE 27 > L4 > 4
B A SEABAET S SRR A PR TYVI FERE & 2-3cm 2 A3
ﬁ?i?$ﬁ?°%ﬁiﬁ%${N@@mﬂ%%ﬁﬁﬂﬁﬁ’ﬁiﬁﬁﬁﬁﬁ

= 0.37 mm ~

lrm\-

FHAERD 2 XGE(T Rl 2 Ok FOp A i HLE R pE o

BRXScmA B asM AP L 0 » TEE R TR BRPETFY 0Tk

Flo L2 :c 238837 R 2HRE QEX30% %% A 5 200-460 pmol'm2-s
AARpE 1273 145h TEF A L 25.7+£6.5°C -

% & &3 TYVI ~ ‘Titan Burgundy’ % ‘Little Pinkie’ p = ~ H #2 &€ 5. %
IFeBrior Bl FIFiErEdny ARKRGENDISHRE
BRUTBREREEAPI CFRER e BRIEEZ FIERERE LB ISHRETTRA

¥ % (back cross, BO)E f&+ #. > # BCF s o F B e u- A5 - £4

‘—}-:

3030 £4F o
:IF)*‘}”:’\'J% 30:" 93"?\—: ]\ﬁFm'&pﬁi %ré #\F’H}}gw A 1;}3"»](, ‘5"-’3 ﬂf
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FAF AT EXEXF 5 60x30x4.3 cm 0 # R AAH 16.2 cm’ 2. 200 # = » 15
# 4 § 5 (BVB No.7A, De Lier, Holland) - ¥ & % # % © £ 5 & £ 50-100
umol-m™s™ » B & 20-30C - #8930 T 4w %9 1.5 cm L 2R AEP - B
22/ 105cm F/#400mL 2 ¢ HE AR 205 2 1 Re S8 4 F 5k A 5 (Fafard
No.1, Conrad Fafrad, Agawarm, MA) : 3 5L E 3R 7 (2 BIEF %> 5 T2 > £ 4
FE)=301 (VIV) e B E 2 3 g g lir B 5 1 55 70 ® 3] (Hi-Control
No.1) 14N-53P-11.3K (B 1" * k58 € 4> p &) o %Y B H X% - = 5 200 mg-L’!
N 2. 20N-8.6P-16.6K ¥ ;3 |+ »x % 2 % ! Peters 20-20-20 (The Scotts Co.,
Marysville, Ohio, USA) « 4R /i F iz fAZR 3 Fise kA 5 2 ok 8 W F % a g
Fip o 3 ERBEFEALALRPEEEMNE EM R I3 29 F £ 1
S o

Mo fnre ik A 7 TY V] ~ ‘Pacifica Polka Dot’ % “Little Pinkie’2. 4 ¢ %8 & - 3
¢z Galbraith % 4 (1983)2. %2 " B~TE 5 AT =% F vy {2 ¥ > @FFER
TF lem?+ )2 5 _ELT%‘« » 4v » 1.5 mL Galbraith buffer (45 mM MgCl,-6H,0, 30
mM sodium citrate, 20 mM 3-"N-morpholino propanesulfonate, 19 Triton-X 100,
pH=7.0, & * = zi 0.5% 2-mercephnol) > r4 1% 7 2 Poid B 5 e AR @
2 §% R 753 Galbraith buffer ¥ o fw? % %% » 530 um 3452 R 35 R g (6 4o
» 75 pL propidium iodide (1000 ppm) > % »*Frk 26 g2 (F 38 (7 4 47 © w2 B LR
# & 11 Epics Elite ESP it 3¢ fm %2 i% (Beckman Coulter Electronics, Hialeah, Florida)ip]
T o fh o B8 T B 562.5-587.5 nm 2 4 & o & % 53 B 10000 B e oo f Bk
% 12 Summit V5.3 $it 88 ShiE s 47(¢F Flafe i mie R~ 174 %) o DNA 7 &
38 0 Fg e w3 dm e % (chicken erythrocyte nuclei, CEN, 2.5 pg/2C) & © ik % o
P, DNA 280 P FRIFESH:E:ATPAFEL | =By mefa g2 Tio

[P % e w2 T3y x R w2 X DNA 2 & &
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% % (Results)

rEFK Y REFEP p 5 TYVI 5« &2 H #:5-48 ‘Little Pinkie’ 2 ‘Titan Burgundy’
BEAR TR EwRINFFRPPFERTA 2@ B5 L% TYVI
BRTA A s R 235 £ 9 B M S48 Little Pinkie’ 2 {8 &% 230 5 H #:18
5 TYVI x ‘Little Pinkie’she & # #75 F| Z E# 7 F £ p R F 8 ¢ #1317
SH F M RS B 5 5311 2 B R (=078, P=037) @ F fs % 2 TYVI
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LY FINAF L E R A 3 A gt (Y= 1.53, P=0.22) -
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x ‘Titan Burgundy’ # 3 F 8§+ 228 P el FpF Rty r @4
HEMSEHRIEAEF L0312 @k Fiw TYVI F 5 H € 55
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R F 25 EME o a t 28 FIpRREREY AAEEME o e
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-2 257 A BRPPEERE > TR LRI FiESFL o £ 4
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@Fﬁﬁ?%ﬁ%@%*ﬁilﬁ’i%%%°$%£E§?’mwﬁ&ﬁW%
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21 # (Discussion)

PPETAMERIPE R REEF RIS D5 E 93 %k - (ven Bergen
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% £ (sampling errors) 2t 15 %3 ] GO ) TE S o F v R BRI RRER
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% 51. pp5EMP R TYVI & Little Pinkie’p = ~ & F 23 2 w 218 {57
VAN R

Table 5.1. Segregation for flower form in progeny of self-pollinated and crossed TY V1,
a double-flowered mutant of Catharanthus roseus and a single-flowered wild type
‘Little Pinkie’.

Test ratio Flower form”
Parents/Generation -+ - + x P
Parents self-pollinated
TYV1 0:1 0 61 All double
Little Pinkie 1:0 362 0 All single

F,;, F>, and Backcross
TY V1 xLittle Pinkie

F, 1:0 141 0 All single
F» 3:1 147 42 0.78 0.37
F, xTYV1 1:1 101 94 0.25 0.62
Little Pinkie x TYV1

F, 1:0 189 0 All single
F, 3:1 126 33 1.53 0.22
F, x Little Pinkie 1:0 203 0 All single

“Single () or double (+) flower form.
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4 52, ppHFEMEEIKRTYV] & Titan Burgundy’ p 2 ~ & F 5233 w2 {8 1
) A
Table 5.2. Segregation for flower form in progeny of self-pollinated and crossed TY V1,

a double-flowered mutant of Catharanthus roseus and a single-flowered wild type

‘Titan Burgundy’.
Test ratio Flower form”
Parents/Generation -+ - + x P
Parents self-pollinated
TYV1 0:1 0 61 All double
Titan Burgundy 1:0 182 0 All single

F,, F, and Backcross
TYV1 x Titan Burgundy

F, 1:0 118 0 All single
F, 3:1 138 27 6.56 0.01
Fi xTYV1 1:1 63 54 0.69 0.41
Titan Burgundy x TYV1

F, 1:0 189 0 All single
F, 3:1 112 31 0.84 0.36
F; x Titan Burgundy 1:0 162 0 All single

“Single () or double (+) flower form.
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Fig. 5.1. Flow cytometry histogram of DNA content determination of chicken
erythrocyte nuclei, Catharanthus roseus TYV1, ‘Pacifica Polka Dot’ and ‘Little

Pinkie’.
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Fig.
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A 0 U ARE N TR FERERF R TR SR R AR 2T
R R = T
5.3. Pollination process for Catharanthus roseus L. (A) Use small scissors to cut

off petals at 1 to 2 d before anthesis to make stigma and anthers visible. (B) Female

M

parent was emasculated with forceps to prevent self-pollination. (C) Pollen was
collected by inserting carbon-fibered fish line into the corolla tube. (D) Pollination
was done carefully by inserting pollen-adhered fish line into the corolla tube of

female parent several times.
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FAF EFFP P R SALET
Chapter 6. Breeding and Selection for Double-flowered

Catharanthus roseus Cultivars

e MAET DB YD R B 2T CERER  F £ 5
Additional index words: F, generation, pollination, potted flower, recessive phenotype,

vegetative cultivar

i &

P PHFERMPREKRTYVI A AF BB ERL E TYV3 2 TYV4 2 k25
fei ks FEMF SR O EHY ISHRIVES A ELRFEBKRGIIFREL
FELME REHE O L EAER S & AV RGER > FNR R AST BERRP P
HF& ko Aule L FYE 1 BL-ga B IR s R 2 BL-p TR S RV F] 3 B-iniy
PSP F 45T 202 RSB P P AT AR S

—

BBE FE2THR T BEMND P FAEAELTAIELA 10 7 87 &8
7 T?"“% T3ofCjE 3.3+03cme AT FET H A GRS S FEE D

EMPPF -

Abstract
Double-flowered vinca [Catharanthus roseus (L.) G. Don] TYV1 (female parent)
was crossed with single-flowered TYV3 and TYV4 (male parent) and single-flowered
F, generation was obtained. Fifteen F; plants with large flower and vigorous growth
from both combinations were selected. Double-flowered F, plants were obtained
following self-pollinated of these 15 F; plants. Five double-flowered lines were selected

and named as ‘Taoyuan No.l-Rose Girl’, ‘Taoyuan No.2-Peach Lady’, ‘Taoyuan
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No.3-Red Butterfly’, ‘Taoyuan No.4-Summer Snow’, and ‘Taoyuan No.5-Red Lady’
after one selection and two cultivars comparison tests. New double-flowered vinca
cultivars have branching and multi-blooming habit, and are compaect suitable for potted
flowers. Double-flowered vinca have two layers of petal, funnel-shaped flower, and 3.3
+ 0.3 cm flower diameters. The five selected cultivars are the first reported for

doube-flowered vinca with plant breeders’ right.

5 (Introduction)

PRPEABEBRETALAG HIF 2L R T ERTHE M

FEREDEDT R LA NITEMA ¢ 25 2RE L ATTHZ 2 VS (Ball,

FT

1998 ; Hoganetal.,,2003) e d ** 24k 2 F S ¥ inf"iB 2 3 o BRE A T e b b
(terpenoid indole alkaloids)# 7= 3 & & % * {8 $~ (Favali et al., 2004) -

P e £l &8 % #ikd Catharanthus & ¥ 0 C. roseus ~ C. longifolius *
C. trichophyllus % 322 #77 = (Parker and Vitti, 1985) > 1 & T &0 # 3 P >+
o el 2 S A AR 2R o Vs EY IR E T &
Ao h 2R PR LS del ¢4k 7 (Mediterranean Series) (2§ § 2005) >
& % Goldsmith &+ = 7 7 dg - 2 L 45 « * ©F i BR L L7 &R
(Cora Cascade Series) °

d3 R4 PP L 5 P Mg %k B ¥ 7(van Bergen and Snoeijer,
1996)4 £ =l » Fpr Lk F @ £¥p p 5 &F4fE4e 2 (National Garden
Bureau Inc., 2002) - ® ¥| 2008 # p & Sakata f8+ = 7 e P &¢ B 7 — [CFEA K

25 Pk TRHOEA T OLVI-R 05 S AR P F o0 s

v

4

m

PR 5 B - KR R T IR R ST H

M«

g

‘?

BEFAS LR 3R AR WIS > TSRS IR

% ]
T
£
&
Pl

¥

3 BIGE 2 4 vk ¥ #14(Reynolds and Tampion, 1983) - ##7 3 & & 7| o4 % %
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FEFNTYVI & % o B4 - Bicya £ 10 P9 PRTr e 2§44

oS EHE B R RRE > BRI T TEY [ wie e s
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22,

L/F._ Z

¥l
RE T AL FFE D - £ P FLET G

(3

ik MR 57 R B ISR (5 2 %) 2 4 TYVI
w

i
fit

H LA FRERITHAZAMNFI F) A REAEEFEREENP P

/

o I

#1272 > ;% (Materials and Methods)

P P 5 TYV] & k%2 p PanAmerican &+ = & #7454 i Pacifica Polka
Dot’ &8 » 2001 # Jc S>3 P FIRAFTE AT U FHHEE S N B AL R kiR e
T AAEARY BTYVI & i § @+ A Tk s e TYV3 2 g e TYV4A >
A & % BiE p F) &46 Titan Burgundy’ (&3 PLp SfeBE 7 - 240 > £ #) o

Bﬁ%ﬂi£%ﬁ~wﬁ%iﬁﬁﬁﬁ’%@ﬁ?a$w<oﬁt%2m7&7

7

P2P2T7Y 60 APHERERAFTARETY RF ERE AT R NS

#-TYVIxTYV3 322 £ 30 4 750 565 02 Fiiath s & 93 K7 &

¥

S RITIEA 2 ERBEEFT R HEAF A0 A0 F Rafithes T IR0

At
&
=)
4y
24
W
[N
A
24
¥
ki
—u—‘ﬂ
N
3
‘ b

PE e SR EFE Y EMAERE TR E REN
EN2 RULERE AT RFEF IR AFER RBAE AERYPENE
FERE & LRI S ~ & L2 Y e AR TYVIXTYVA S22
E2 TR EAEfe 22 TYVIXTYV3 284k o

B w2 Fi 48332007 £ 8 7 16 p %48 > FafE5 B>+ 2007 & 12 7 18
PoodffEs v w2 TRBIEE X355 R Y 50-100 pmol-m™s™ » i & 20-30C ° ] 7 30
ABELEIAHEYEHBEII L 105 cm FAF 400 mL 2 24 F R £33
TFESI Tk FHKRE S EPfEo- 5 o £330 2 RB 9EX 30%

%55 B £ 200-460 pmol-m™-s' f AR p £ 123 145/ P> T B 5 257+£6.5°C o
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PRERECEALRE - A lic PIFRTTPp#Ics /8~ T ~ DFRTES
FREIFF - BRFEAED ANFTA0 THEREF s ~8s & RS Som 2
B BRI S - AR Pl TEMNPEYE ATEEREE
JE B F e 154 E2 RHS ¢ + (The Royal Horticultural Society, 2007)v" $f 1= 7% ¢ it
XGRS BRIBLIIEALE 3D L RACE Lom M PEATR P B B
WA HRIFFFBL AL AFREAREIFLHBMF A - B4 5
(quality rating)*** 2 B 5 £ 6@ 4 » A ZARFETFEFMLIHF 6~ A
MAFTVBRER-EVEZESIE LT ERLL S EEEL4EAHF I EFT
25 E1EAE o

R ¥ % >4 #(Completely Randomized Design, CRD) %k 3+ » 5 % % ¢
CoStat 6.4 (CoHort Software, USA) v+ #ix %8 :& 7 5 -] &g % £ 2 (Least significant

difference, LSD)~» 47" i J2 P 2 B - B ¥R 5 P < 0.05-

% % (Results)

M TYVL G+ 8wk TYV3 2

N
\1—
ey
k2
<
(U8)
o
e
T
o
L
[a—
()]
P
Kt
=t
Ee)

18 % &> 2 LA L 05-320m 4 % W5 (50T 9 135 0 Ti05 &
BIEL TS0 R HATEE 2T NAKREF A BEGEERS
FOOE IS HRIEEA R 2 R Wik R0 40 A FERE LA 332
AR EABET > FEER 1.6-37cm £ BT X 660 k0 Lok BT K
2145+48 4 0 F P SBITHEE 92 T4 A% 240347 § 91
PESA R A Rl TEBRFLE Y BE I RS TR D28 fRiE
PR 0 gt 28 HRIE (TR M RS AT 2008 T 2009 E i 7 H pht (£ 6.1) 0
P EN 16 AT B E A AR B B E e AT HH
RN R RPN - 5 O BER(E 6.2) P L piE

PAETH 8 B& iBFF 2 &% W RER(E 63) Bis 8 B P EY
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TYVO07S2058 & 4 5 & 5 FvF) 1 3-3230 % 72" (£ 6.7)> TYVO07S2141 % % & & 5
FEF) S B- 0 (R 6.11) ¢

2TYVE 3483 e TYVA 5 oz e 8732 30 47+ 8 11 &£# 15
BEZ>ETER06-28cm> B+ BN 100k Ti55F T+ 8i 7.1£5.6
2o BT ESBRE A BT ENA LRI TR A IS5k 1
HA0 A T2k > 2 284 F39BEX > S LR 14-32cm> &+
5004 TioE XEF L 130 2428 HBEFT VR FIRTHREL
FER L F, A w0 B EREH B L 66 4% o F 11 26 B E MRS A R R (Z
6.4) BLERRHEN LM AG 2 ISREFEHHBESTAS T L 2F L sy -
K AV EGERR (R 65) S I8 B AP ED 10 B R G E BT R D R GRS
(% 6.6) > £ 3F I TYVOT7S1153 5 % & & 5 “FYF 2 -t (£ 68)>
TYVO7S1127 5 & & 2 5 ‘¥4 B 3 8i-4cip i’ (£ 6.9 TYV07S1047 5 & & & 5 “F*
F45-%2° (% 6.10) -

IBERPPFSEUTFF AN Y FARES SAE > ShRTHE
EEFF AR BIABELLEEF SBEFLLA €5 40302010 % 127 28 p &
S AR e o B 3] 2035 & o

4 # (Disscussion)

ERPPFETHEPELST AR N ERE T2 ERRE

l?.

h”

Parker fr Vitti (1985)i&{7ep p 4 F 2 7 a4 0P 540 17 0 15 B2 %5
AMARBHPRSENREART RIS T AP (g 0 1961) - TYVI 5 5 p 2
o E SR e R AR 0 s EFFEASE 0 F B 2 W ko Bl
BABRBE A S WL TERBIFES K o ¢ 8 47(Chenetal, 2012)
PP %° 3 £ #&F(National Garden Bureau Inc., 2002)> & 3| 2008 # Sakata &+

DFEP Y ETLOL V- o3 SR E TN L ERp P E o



f

Hifmod P omk > 00 B- > RiEEE R Tk B ST Fiog

MR- B A AR TR NI R AT R B B
HE 2GRN o
PPEEELZTACRPES L FEpaly IR ¥ Lup b p s

Bhavgd > £RNEIREY PRHEEE d F 5% (siphoning type) T B E f {5 B
%@ A% % % (Miyajima, 2004) - £#p p & TYVI £ 2001 & < & 3| 2007 # 2 [
PESEURAREY AYRAIET LA ER S kR BB T
e EFFR P FEPRABRB AT RE RS %%?f%gii%flﬁ%?_u%,]‘;u ;
S PRI R By Pk e

FHEBRAA D ZERBIF TR FRIPELAFELERA V0T A
EMETH PR GS AMAITT IHERND P E AL o L FEWLFET L
RAAFBF PR AP EAA T RAJPINABIEF A ERAE > A Bk
RAfreERE L RAY F R EF SARFER AT VST ARG A
FTREEHERENPPESALFELIAT R AR AERFEFHEF LG

EAGERE AV ZBE o EAT BHBEEE LT (R 6.1-64)0

EMTEATEALFICRFH T DAFZ LEEA ¥ “TR(Reynolds and
Tampion, 1983) o & ¥4 1k if & fif 3¢ o % L e S RUEEE B I s P B S el
MESHRTPIREERE SN AR T R BEBR%Y NI FRIE T ARKRESE
B E9p p f ol BEd - RO AT FtE 2 R TEd ahE
et hbeyddd=pih o RERMY o P RGLag *v?a";éﬂfr%i#%_
HEop oA B A4 E M E B 7 o bt Al ) c R R T
i£%ﬁ55%ﬁ$&é%§’&ﬁ%iﬂﬁmi%ﬂ%%ﬁm@ﬁ@ﬁm$%
TR R E R TR R RS R R BA Y BB R T H
HARE SRR R o BT S IR ALY b o TR E SR 0 5 B

2 BT IO 33503 eme ¥ IR ARE (S 2 IR &k & 8 FIE MR 0E - T
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% 6.1. PP HFTYVI(P)XxTYV3(F) 22 Fip 2 A2 91 & T8 é 1% 2 28
BRLE R RF Rl PP B T S FPRPEEFB ST
(2008/10/3-2009/1/30)

Table 6.1. Plant height, lateral shoot number, days to flowering, flower diameter,
flower color, days to rooting, and cutting survival of 28 selected F
double-flowered plants from F, population of self-crossing TYV1 (Q) x TYV3 (&)
F, plants and compared with ‘Pacifica Polka Dot’ (PPD) (2008/10/3- 2009/1/30).

Plant Lateral Days Flower Days  Cutting
. Flower color .

Code ht shoot to diameter (RHS code) to survival

(cm) no. flowering (cm) rooting (%)
07S2001 13.8 2.8 43 3.0 RP 68B 21.0 85.0
0752019 16.0 2.5 48 3.1 RP 73B 22.7 87.1
0752026 15.5 2.3 47 2.9 RP 68A 23.2 87.5
0752058 13.1 2.8 39 3.5 RP 68A 20.7 85.0
07S2071 15.2 2.5 49 3.2 RP 67B 22.5 77.1
0752094 14.1 3.0 40 3.1 RP71C 223 82.9
07S2138 14.5 3.5 37 2.9 RP 71D 24.3 83.3
0752141 12.6 2.3 44 3.2 RP N74A 21.0 95.8
07S2169 12.6 2.2 42 33 RP N74B 20.2 85.0
0752177 16.9 2.7 45 3.2 RP 62B 20.5 81.3
07S2178 12.9 2.2 42 3.0 RP 68B 21.8 85.4
0752193 14.2 2.2 40 3.5 RP 62D 20.0 83.3
07S2228 12.9 2.0 38 3.0 RP 65A 20.0 93.4
0752238 15.0 2.5 46 34 RP 64D 20.0 87.5
0752244 12.1 2.2 39 3.8 RP 64B 20.5 89.6
0752249 15.6 2.8 45 34 RP 65A 21.7 86.7
0752250 14.8 2.2 40 33 RP 62A 19.8 85.0
0752305 15.1 2.5 41 3.2 RP 73B 20.2 71.3
07S2312 13.3 2.5 39 2.9 RP 73A 21.3 73.3
0752337 15.0 2.7 38 3.0 RP 73B 22.7 85.4
07S2346 13.8 2.7 41 3.4 RP 65D 21.8 73.3
0752347 15.9 2.8 49 3.0 RP 67B 22.7 77.1
07S2361 16.6 2.2 43 3.0 RP 71D 19.0 80.1
0782375 14.4 2.3 39 3.1 RP71C 21.0 75.4
07S2380 15.1 2.7 43 3.5 RP N74A 23.5 83.3
0752381 16.7 2.5 42 3.0 RP 64B 19.8 79.2
07S2389 12.6 2.5 40 3.1 RP 67A 20.8 79.2
0752393 17.1 2.5 46 3.0 RP 65A 233 87.1
PPD 11.0 2.3 34 4.7 W NNI155 22.2 81.3
LSD”(P=0.05) 2.5 0.3 5.7 0.9 24 9.3

“Mean separation within columns by LSD test at P<0.05 (n=6).
YRP, red-purple; W, white.
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2 62. PP HFETYVI(Q)xTYV3 (D) F2 28t & Mo 4= 18 16 1% B L H (kF 48
SAGEERE EE o QR R AR AR SR - R b
) & 45 v $#2(2009/3/25-2009/7/2)

Table 6.2. Plant height, leaf length, lateral shoot number, flower diameter, lateral shoot
flower number, and quality index of the first horticultural trait comparison for 16
selected F, double-flowered lines of TYVI (Q) x TYV3 (&) from 28 selected
plants compared with ‘Pacifica Polka Dot’ (PPD) (2009//3/25-2009/7/2).

Plant Leaf Lateral Flower Lateral

Code height length shoot  diameter shoot nghty
(cm) (cm) no. (cm) flower no. naex

TYV07S2001 15.1 53 2.5 34 2.6 4
TYV07S2019 14.8 6.0 2.7 3.1 23 4
TYV07S2026 15.8 5.8 2.5 3.2 2.6 4
TYV07S2058 14.9 6.4 2.5 34 2.7 4
TYV07S2094 14.1 6.3 23 33 24 3
TYV07S2141 16.7 6.3 2.6 3.0 2.5 4
TYV07S2169 16.2 6.5 23 34 2.7 3
TYV07S2177 14.8 6.7 2.2 3.2 2.5 3
TYV07S2193 15.3 59 3.2 3.4 23 4
TYV07S2249 14.2 6.4 2.7 3.0 24 4
TYV07S2250 13.3 6.4 2.5 3.1 2.6 3
TYV07S2337 15.1 6.8 2.3 3.1 2.7 4
TYV07S2361 15.4 6.6 2.7 3.5 2.2 3
TYV07S2380 15.6 6.5 2.5 2.9 2.6 4
TYV07S2389 15.5 6.3 23 3.2 2.5 4
TYV07S2393 14.8 6.8 3.0 3.1 24 3
PPD 13.8 6.1 2.8 4.7 2.5 4
LSD” (P=0.05) 1.8 1.7 0.3 0.4 0.3

“Mean separation within columns by LSD test at P<0.05 (n=6).
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% 63. PP HFTYVI(RD)XTYV3(@)F, 16 B2 & k&% - = & kb g fsg &
R SEFEIES SIS 2 TS I eE T T
=5k AR $2(2009/7/4-2009/10/25)

Table 6.3. Plant height, leaf length, lateral shoot number, flower diameter, lateral shoot
flower number, and quality index of the second horticultural trait comparison for 8
selected F, double-flowered lines of TYV1 (Q) x TYV3 (&) from 16 selected lines
compared with ‘Pacifica Polka Dot’ (PPD) ( 2009/7/4-2009/10/25).

Plant Leaf Lateral Flower Lz;lteral T

Code height length shoot  diameter . oot Qua ity
flower index

(cm) (cm) no. (cm) o
TYV07S2001 14.6 5.9 2.7 3.0 2.5 3
TYV07S2019 16.8 5.8 2.7 34 2.2 3
TYV07S2058 13.5 6.8 2.5 3.1 2.6 4
TYV07S2141 16.3 6.3 2.5 3.2 2.8 4
TYV07S2193 17.3 6.8 2.8 34 2.0 3
TYV07S2249 16.3 6.5 2.8 3.0 1.8 3
TYV07S2380 16.1 6.2 2.5 3.1 2.5 3
TYV07S2389 16.0 6.9 2.5 3.5 2.2 3
PPD 11.8 6.0 2.7 4.7 32 3
LSD” (P=0.05) 2.6 1.2 0.5 04 0.3

“Mean separation within columns by LSD test at P<0.05 (n=6).
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(2008/10/3-2009/1/30)

Table 6.4. Plant height, lateral shoot number, days to flower, flower diameter, flower color,
days to rooting, and cutting survival of 26 selected F, double-flowered plants from F,
population of self-crossing TYV1 (Q) x TYV4 (&) F, plants and compared with ‘Pacifica
Polka Dot’ (PPD) (2008/10/3-2009/1/30).

Plant Lateral Days Flower Days Cutting

Flower color

Code height  shoot to diameter to survival

(Cr%l) no. flowering (cm) (RHS code) rooting (%)
0751011 14.8 2.7 53 3.0 RP 62D” 21.5 85.4
0751024 13.6 2.5 47 2.9 RP 65C 18.8 82.9
0751029 13.8 2.8 52 3.1 RP 70B 21.5 83.3
0751038 14.2 2.0 55 2.8 RP 71D 18.5 81.3
0751044 13.5 2.7 45 3.1 RP N74A 22.3 64.6
0751047 13.7 2.8 48 2.9 W NN155C 19.5 87.1
07S1065 14.6 2.7 46 2.9 P N78B 22.0 89.6
0751083 15.1 2.7 54 3.0 W N155A 21.2 95.8
0751084 16.4 2.2 51 3.1 RP N74A 20.2 58.3
0751106 13.2 2.5 44 2.8 RP 62D 22.0 60.4
07S1114 14.2 2.3 47 3.0 P75C 18.2 80.8
0751127 14.3 2.3 45 3.1 P 75D 20.8 87.1
07S1129 14.3 2.5 46 3.0 RP 65D 20.2 77.1
07S1153 12.8 3.0 50 32 RP 69A 20.0 83.3
07S1164 15.2 2.2 49 3.0 RP 65D 22.5 87.5
0751166 13.9 2.7 47 2.9 RP 69B 18.5 89.6
07S1173 14.3 2.2 51 2.9 P 75D 20.3 87.5
0751192 13.3 2.7 53 3.0 RP 69C 24.3 85.0
07S1199 15.3 2.2 51 3.1 P 75C 22.7 82.9
0751213 14.5 2.2 52 2.8 RP 69B 21.0 84.6
0751268 14.4 2.5 54 33 RP 70D 20.0 82.9
0751273 14.6 2.7 56 33 RP 70B 19.2 80.4
0751279 13.8 2.2 43 2.9 RP 72B 22.7 97.9
0751293 13.0 2.7 44 3.0 PN78B 19.7 89.6
07S1303 14.3 2.3 45 2.8 RP 70D 21.3 87.5
0751316 14.6 2.2 46 3.1 RP 73D 18.7 85.4
PPD 12.0 2.5 35 4.2 W NN155 19.0 91.7
LSD” (P=0.05) 1.2 0.3 7.8 0.5 2.5

“Mean separation within columns by LSD test at P<0.05 (n=6).
YRP, red-purple; P, purple; W, white.
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RALET ¥ - &k B $2(2009/3/25-2009/7/2)

Table 6.5. Plant height, leaf length, lateral shoot number, flower diameter, lateral shoot
flower number, and quality index of the first horticultural trait comparison for 18
selected F, double-flowered lines of TYVI (Q) x TYV4 (J) from 26 selected
plants compared with ‘Pacifica Polka Dot’ (PPD) (2009/3/25-2009/7/2).

Plant Leaf Lateral  Flower Lateral Qualit
Code height  length shoot  diameter shoot ‘ug "y
(cm) (cm) no. (cm) flower no. fnaex

TYV0751024 14.3 53 2.8 2.8 23 3
TYV07S1029 12.4 4.8 23 3.0 2.7 3
TYVO07S1038 12.5 5.5 2.7 3.0 1.8 4
TYV07S1047 12.8 5.5 2.7 2.8 2.3 4
TYV07S1083 14.6 5.0 2.0 3.1 2.5 3
TYV07S1114 14.2 4.7 2.2 2.8 2.6 4
TYVO07S1127 14.8 5.1 2.3 3.1 2.1 4
TYV07S1153 13.7 5.0 2.3 3.0 2.8 3
TYVO07S1166 13.5 53 2.7 2.8 2.7 4
TYV07S1192 13.3 52 2.5 3.1 2.4 4
TYV07S1199 14.5 53 2.8 3.0 2.6 3
TYV07S1213 13.5 53 2.5 2.8 2.6 3
TYVO07S1268 13.1 5.6 23 3.0 2.5 4
TYV07S1273 14.3 5.5 2.7 3.0 2.4 3
TYVO07S1279 12.2 5.0 2.0 2.9 2.6 4
TYV07S1293 12.7 5.4 2.3 3.1 2.2 3
TYV07S1303 12.1 6.0 2.5 2.9 2.6 4
TYV07S1316 15.3 5.0 23 2.8 2.7 4
PPD 10.8 5.1 23 4.2 2.8 3
LSD” (P=0.05) 1.7 1.7 0.7 1.5 0.4

“Mean separation within columns by LSD test at P<0.05 (n=6).
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10 B i 2 & %38 7 % 2 =% &% Bk vk #2(2009/7/4-2009/10/25)

Table 6.6. Plant height, leaf length, lateral shoot number, flower diameter, lateral shoot
flower number, and quality index of the second horticultural trait comparison for
10 selected F, double-flowered lines of TYV1 (Q) x TYV4 (&) from 18 selected
lines compared with ‘Pacifica Polka Dot’ (PPD) ( 2009/7/4-2009/10/25).

Plant Leaf Lateral  Flower Lateral Qualit
Code height  length shoot  diameter shoot n dexy

(cm) (cm) no. (cm) flower no.
TYVO07S1038 13.3 4.7 2.5 3.0 2.2 3
TYV07S1047 13.9 4.4 2.8 3.0 2.8 4
TYVO07S1114 13.9 4.9 2.8 3.0 2.6 3
TYV07S1127 13.8 4.5 3.5 2.7 2.4 4
TYVO07S1153 12.3 5.6 3.2 2.7 2.6 4
TYV07S1192 14.3 5.7 33 2.8 2.8 3
TYVO07S1268 12.9 5.1 3.2 2.9 2.3 3
TYV07S1279 12.8 4.7 2.8 2.9 2.7 4
TYV07S1303 13.6 5.0 3.0 3.0 2.5 4
TYV07S1316 14.2 5.0 2.7 3.2 2.5 3
PPD 13.4 5.1 33 4.2 3.2 4
LSD “(P=0.05) 1.2 0.6 0.9 0.8 0.3

“Mean separation within columns by LSD test at P<0.05 (n=6).
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Table 6.7. Plant character list and photo of Catharanthus roseus ‘Taoyuan No.1-Rose
Girl’.
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Table 6.8. Plant character list and photo of Catharanthus roseus ‘Taoyuan No.2-Peach

Lady’
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Table 6.9. Plant character list and photo of Catharanthus roseus ‘Taoyuan No.3-Red

Butterfly’
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Table 6.10. Plant character list and photo of Catharanthus roseus ‘Taoyuan
No.4-Summer Snow’
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Table 6.11. Plant character list and photo of Catharanthus roseus ‘Taoyuan No.5-Red

Lady’
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TYVI TYV3
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A2 FREAE- T4 ER - F - I F A ERBZ Y D 5 L EREY

Fig. 6.1.The second comparison test for double-floweredness in Catharanthus roseus by
crossing double-flowered TY V1 with single-flowered TY V3.
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Fig. 6.2.The second comparison test for double-floweredness in Catharanthus roseus by
crossing double-flowered TY V1 with single-flowered TY V4.
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Quality rating
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Fig. 6.3. Quality index for Catharanthus roseus appearance. 5, excellent; 4, good; 3,
average; 2, fair; 1, poor. Bar = 10 cm.
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Chapter 7. General Discussion and Conclusions
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