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Commercial Cultivar Breeding and the Propagation of

Primula and Zinnia

1z



g

Al

file)

SREE

=
=

H 1A

;OH

o

74

2006

B
_*o_v
i

&7

X
Ho
ol

‘.m.o
)
ﬂ

&
NF

R

3
-

B

B

<

B

4
3’

—

B
il

%

B

<



b

0

yA

dr
Njo
e

0

L

=K

Mo
Hi

0

ofr
e

Mo
=}

—_—

0
"
22!

H)

)
R

X

Nlo

XA

oy

ojy
jant

W
o

0

AF

ol

ol
A

i
—_—

Njo

fol 2 7}

/\é 3

[e]
k=1

file)

G ojupA S Ao7 Yget

M. A7 W&

o

i
8,

=%

1

u%l— 701— Al

AN
k)

fol 207) ABelA B4, sa, 47

b 918

S

~
70

uAIO

)

=)

=T o
ojy ~
ol i
Nd 4
=~ =K
o)

i
W e
3
T x°
oF Gy
of T
= To
=

e
zﬁ ojy
H
o
o A=
.ok
™ =
[l S
=S

o|J
y 2
G
oji
Loz
o
M
- =
Gl %o
© N
E._O _EO
T 0
. g D

oy
ol

Nd

K

~

o

!

o

0

NI~

0

o

A

107W

3L &
AEFE

a}

alal
B

274

s

widol %

&

B
oy
Hlo

=
0

N

ol



Zelget F, o ¥e) SAO g 4 9 A8 FAEA, 38, 29, 99 )
FA2 2L R FE 2L AN £4 BAS 2w

5. AEE 549} o imx} ATER,
= 84 B 10553 AT TEE
s 38

VH w5l g W

V. 7408 23 9 &8 o A9
1. A7
7} =g U HAF S5AT AL, TREFY,

g Ao 3 wARA g 75 AFE At

we) g wEjRsy 53y
93\ A

a, AdAEe ANEka
QYTE 21098 Vo ® AF 1AL Asts 5S4l da, 28T 174, T4
& 3270, WAFE 257 AEeqlth o9 st = AlEo| 1571, WA Aol
1670, & A%l 2370, et A%o] 97, o] 542 Yepwtt) 342 e

o] ZA YebA demmlvko] 4771, 4cmo]d— Scmolstrt 24700]aL, Secmol’do] 370
2 Yyt Jiskes giE wWola 507064 7078 Alo]lE uERA 327001901
7070 o1 HE A% 140% vErsth 232 ZA YEldA 10 em ©187F 7070
2 e A etk iAoz e Aol i, 5071 oo ® W AlFol
2070 o]dE& uERlth o]l o] mElEete] 1y AFe A Fou st ©
3, 232 #Zoy 447 WA YEr:

Al AT A7F RS FAA AAEla, =8 ol AlE kel 198719
tdato] 33lellA 1031744 ke A witg st

& AA"EC] 60% ol oE & ol FF FATE 2071 oo w
Ebutth, o] FellA A7t o] ZE 1 wu A Eo] oA AF FAFTE B
SO,

A% Wl Yol FEW ATOT EAHAL, T4 ANE L AFo)

=4
=

N,
:E
2
Tz
S
N
o
> [*10
E
O o lz B W L ooe P

o2

& A% Pr—03-10" % 467 AE o2 Yeldtl ol 467 AlES B35k
W, ZAAE O d 200 mRbo] 127, A Ol Y4 200¢ ©]
— 2204 ulwbho] 2070, WAAIE N AL g 2209 o] o] 1472 YERST
=9 S A AlFo] 47, WA Aol 107, 54 AFol 1471, =3 AF
o] 1371, =34 Aol 27, KA Aol 271, @A AFo] 4/|Z YERR



NAF ALATY B 2L /s B4 - 1AFoE A% E A3 Ao Blud 7Y
sk 477 23be AdEsiodh AddkE WdEol 242 gl OcmellA 30cm= U}E}
wow, 25cmzA BEEoT Jed AFLS  Zi—03-4-1" o2 34741%F°] 9l
o e O 3-4 cmE dERod Zi-03-11 § 770 AT 3emoldtE
Yebg9la,  ‘Zi—03-56" % 871 A% 5.0cmoldS dERAT. AR
0.3-0.4cm= YEFi 1, d7-348 3-8cmE YERUgL d7F&o] 3cm olstE &S
AL ‘Zi—-03-63" 5 1571= vebstt

r-{m>1
-

NetAAP Ao B gtalof 9lojA] Aol WA AFL  Zi-03-38 & 671
AZolda, EE+mAa AEL  Zi-03-84 T 27, BF AEL  Zi-03-4
5 187, O_%% AES  ‘Zi-03-13-2" 5 34, =F AFS  Zi-03-33 &
N, A= A'S Zi-03-67-1" T 27|, WA AL Zi-03-19-2° S 5
AN, 3 AES  Zi-03-32 5 4R Jehdoh SEE Aukg g A %ol

47 6cm=  HERHOY, 30cm°lo}a e A% Zi-03-11" o] i,
7.0cmo)dS YeEll = AT Zi-03-32° 5 7/HE e

v A 2 s 4] gkt ZEES 1A AY

& F1EEF 49 A% oAE Frsy] fdste] At 4 T Ful wljof
ofst AFel e8] SAHA 6Atel dldets A W NE5Edo] ddteta v
Hi= AETE 5070 A% ﬁ%ﬂoﬂv} 4 AsS Pr-03-9 § 1274%e9, &
A AEE Pr-03-19° T 2070= yvEpwta, w8 A% Pr-03-100 S 18
Holdth =3o] 7em U]“&Ei e AL Pr—03-9 5 37191913, 7cmol’gol1
10cmu9kel =7+ 37]1E Pr—03-43 % 427)9]0 1, lOcmO]%EE 2 A%

r—03-141" & 57l°Itk. <77k 3070 wvbe] &= AlES ‘Pr—03-39° & 157}
o]laL, 3071 o]Atelar 507 mwkel A% Pr—03—-43 5 197H01lar, 5071 oo
W Alee Pr—03-108" & 167HolSlvk.  sh@Ale]l  Ae ‘Pr—03-130" it
Pr-03-135" o= 2/, =% AEE  Pr-03-9 % 11701 RaL, 5

Pr-03-61" SO 18715, WF AFS Pr-03-41 o= 137 oy, ®e}
s ‘Pr—03—108 TOo® 671% JeRqrh 84o] dem wwoR AL AFL

Pr—-03-9 5 277k°]% 11, 4cm o]/\]—o]_,_ 5C1’1’1U]‘3]'.4 A% Pr—03-43 = 20
Nols1m, Sem ol HE ATE Pro03-61 F GASIlch Az 507 ol
ol AEL  Pr-03-9 5 14710193, 5070 o)l 707 wwel  AES

‘Pr—03—-43 % 2671 O]ﬂotﬂ 707 o]l AEL  ‘Pr—03-108 F 87191
o} 23 AL 5em °olFE FHL AELS Pr—-03-9 SO= 47[0)1, 8cm oo R
U AESE Pr—-03-99 To= 6715 Yepllon vwA= 1 Fe] 27190



B2 35 3l o] wE A A% % A 54 =ZeEed] g% gl
ghalo] vt FF AdE flsted Pr-03-28 3271 1A AFE o] gst]

s . o
2571 wwizge ekt Jistaed 7 180 okl 2 2R

‘P2-54" & 1070lew, 200 o]/del, v x23L ‘P2-40° T 470°l3ith
Z7o] 10cm vtoe g e 3 P2-40° S 87/l 47 3078 wmlwtol
HE 28 P2-400 5 97001, 5070 oo ® e AFS P2-127 %
67he1 At

ko] A x3o  P2-226 OF 174, w@ IS P2-344" oy, A
g 2FS P2-3617 otk #F 23 P2-163° ¥ 'P2-3347 °o]la, A
2o ‘P2-256" % 37 olqlth. WA xge P2-40° To® 7/ o), A
3 w7t zge ‘P2-65" olla, ¥ wke ‘P2-127 oI, é&“—ﬂ%
‘P2-174" ¥ ‘P2-186" oldtt. AT xFL P2-67 , HE ZFS
‘P2—-182" o], FAe P2-228 o= 4701= vehgitt 870] 4em m vk
SR A _%“?J% P2-40" T 870l 4dem ool Semmlbe] 2FE

‘P2-65" & 157H°I3lem, 5em ol ¥ =¥ 'P2-54" 3 ‘P2-110"° <]
Sea=y 7H§}T7} 407) wiRkel zske  ‘P2-54" 5 7700l a, 4071 o)A 5070
gl AES ‘P2-40" T 770 olom, 507 o]/l AES  P2-65 & 11
Molslth. AA&o] 50% ol ew dsatil g AFHol 2070 ol He 2% F
A ZanjaE Jhgo] kst AS 7R Adtatglont o] 1 X v A= 3
o AR ‘P2-54" ¢ ‘P2-271" ZT 100%9 AAES B, ¥ 40
ol AFFE Bl 2L P2-182" % 4/ ¥ o E e

zgEet @3 (84 T4 Adxde A5 ‘3-1 N 54 =Zegete &7
|

g (A 4ol st 52 Adstr] 9skel Pr—03-86" 5 1270 14 A
g olg3st] 671 wHlEFE Aeditt AU rt 1804 olskl =X ES
‘P2-218" ¥ ‘P2-347 o], RE ZxFo] 200Y olatE vtEbHTE FFo)

10cm wgroz #2232 ‘P2-133° ¥ ‘P2-315" olqth 447k 307) w|vtko]
Hi 252 P2-218 o9l 5070 oldo® W 2§ P2-188° I} P2-238 o]
ATt

stghalo] A xdre p2-218 oli, = %3S ‘P2-315 o], wF 3
& P2-133 °Ja, FAMLS P2-188" otk AFA 2> P2-238° |, &
A2 P2-347 o)tk Aol 4em oS uEhd 2 'P2-238



‘P2-347" o}tk ANE7E 4070 wwkel FFTL P2-188 I ‘P2-218" ©]9]
a1, 5071 o]l AES ‘P2-133 & 37Molqlth. A4 Eo] 50% oo ® Fudta
A AE-Ho] 2070 ol He 2dE Adste A 7EOE aglont of7]e] v
A& z3Fro] QIQth akAwt  P2-238 %3S 100%9 AAES BHoU FE A
FHo] TME GA YErst

d

g WY ALz *;E" 92 g 549 s 0 A FEs A
wEt7] fletel Pr—03-4" 5 9/ 1 AEE o]&ste] 57 mulxES sl
ok e a7t 1804 01’6}%1 A ¥ P2-29 T olglal, EE 2R
2009 olst® etk =%o] 10cm vlwo 2 e 23 ‘P2-57 o|qlth 5
7F 3078 wwre]l HiE %L P2-57 olda, 507) olAdem we %3

‘P2-1" o]t shAle] w7 S ‘P2-29" ¢} ‘P2-307" °]daL,
‘P2-57 %o AxFo|drt. ‘P2-2317 g BEMow  P2-17 FIL
SAAE Ytk g4 o] 4dem oS vERR 2FE P2-29° 5 370 oStk A
3E7F 4070 mlwkel zge P2—-1" #  ‘P2-231" o], 5070E YEbd 2EF}S
‘P2-29" ol AAEC] 50% oo r Ydsati P AMFEHC] 2070 ol Hi=
e Adate 2 stley 7)ol & m A= 23] SlSlth. SRRk

= Ho
‘P2-57 ZFL 100%9 AAES ¥ @9 AFHE 5572 BA e

rl

e 7l

¢

2t T EE FHIE T AL FF FUF E v v AL

Y& B8 AF A IFFGFED AP EFF M zZgEHY 2F 24
DAHF] Mol kst Pr—03-24" 5 10/ 1A AES HETHor Adey
th o] =2 NSt AL YT 1669 olstE A Aol Jiskrt 2571 oo = o
e 548 vebdth 230] 10cm vRte 2 22 Aol

stgAlo] ARFT AES  ‘Pr-03-24" , ‘Pr—03—-164" , ‘Pr—03-188 % 3
AN AEela, +&F>  ‘Pr—03-102° °]i, ¥ Pr-03-153 , %=

r—03-173" , Aage ‘Pr—03-65" , Hebs ‘Pr—03—-113"

2

r—03-103" o], AW ‘Pr—02-138 |, AFE=  Pr—03-62" o]t} o]
o} Zo] HAS el HA AF T AT ANS Astae ohekst gAY
S Yerya ok vlaE o] AAuk 1FM T 370 4em vwto g #e %2
< Pr—03-138 & 371 °l3 yUHA= 4cm ©]/do]lal S5cmulgroltt. sS4t
2 WA yebg oy 4070 ol A%S ‘Pr—03-24" % 570oltk. A4 &o]
F5 et ZANkS At oy ‘Pr—03-164" % 57 A% £3] *5sHA e

b

o}L

sl

]

LK
__Eﬁ.}a



Mo
ol

o
o

=

i
Nfo

o
]
B

il
Ko

Hn
NJ

Ko
™
Wy
Nlo

o
H)

=
K3
=

-
©
.

)
&
(]

371 Al

o 7A

’

=4

[e)

3L

o

@'BN,XP
‘P2-349" ©]

T2 Wl

HH)-
y =

°©

ABo] chpole,
g
B

fu

‘Pr—03-50

‘Pr—03-228
‘Pr—03-24-3’

el Eele
‘P2-228’

2957k 1709 ©|

7} 307 A% H
‘P2—442" ©]%)

shgl ot

Ae<

al
=

=
T

, 270,
‘P2—-336°
‘Pr—03-9" ¢}

‘P2-336" 1}

L
NPFTORE,

< 10cm AFolH ¢

AsE A4 27,

w370

.

fu

671
7} 160
2 wwd A, MIFEE 3070 ©

‘P2—-274" ©]
o

‘P2-67 = Y}

NS

’

=7} 3070
A

L=

Aes7h vlma B ko 407) o9

S57Holth. A &o] Hlw

S8 HERRLT

T}

‘P2-165" 9}

.

g

!
‘Pr—03-551" A& 3=

‘Pr—03-184-1'

°©

al
Al
3742 5cm 9|

Ea

‘Pr—03-130’
‘Pr—03-55-1"

Aot A3t
‘Pr—03-223" A%}

5cmu] Fko| T},
‘P2-271

=4

A1,
o

=
5,
o

L
OO

o
wjr

)

671

Pr-03-55-1" &

P ot

A

o
ANS

s

e

OO}:

T

k<)
o

g e 670 AlTS ol |

=9

Al ek T

vl ZElEct ol uule] 9

1

kel
B

il

i

Hr
N

N

)
A

3L

T
0

o

971



g A FAEEY aA FEeaih B ARtz H 3 gl Dok HA
2o A 2Zo Zrle) ffst a9t FHow, HARS 234 ¥ s Z719 &
H7F A vepsth w15 Uit eds FAag st SUHE fleiAd= DAS S FAS

oA, A& dF2 T7HE fsliA= Dok HAIEAA, 9459 571 ddlA= FAE
o a7t AA Yetgth 2%, =%, A 59 A St
JZ3, DXG
9
& 2l o]

371] UrE}‘fL =7, 38, NEr, 98 2 9% T2 s +

= HERE T

vh. Z2ES 244 34 74

rejEebe] o] A A7), FH B Qo) By A g9 AA ‘ﬂoﬂ the 4 2
fjsto] o]z ddol g ATE uFT F, EHH ‘L( . A7} *;g }Aﬂ

(F2) 8 Augts stef Zefvls At 34

wEEAela, F2 @A 249 a]g_ro] 5

(CxF) =] A & wapao|glar AA) F29] sh2 24 @ F3h 0 %

tlo |H

3
Mo wjgo] 112 m o Belssh 2ol AAeA ol & AxAe 2
(1x), BxDel ZTEDE A debkn, RAGTD MEE 2 A3 A A 1
= B9 ga, 2ol %;—'— AxBAE AWM= 2FEDE FEQ Aoz 4
23 WY A 1% Bk £ a4

EbStaL, Z}/‘ﬂfﬂ(f@) &S F51
X ohabd (AXF) 282 thagd oz yelga, Ad v&e ted 3 0 98y 12
EHE T o] A A XS (AXE) S 2 HAEMo|a, AU (F2) H&
o] & 3 A=A 12 FYFHA, 4 BoFol FerdFy ehd¥gel walxdt

4% 3 %E‘r*ld 12 w5

Al ZEjEE FEA], B 2 FF AR & %—x}sﬂ*é =3

=z Eee AF AAE FHe7195 Pr—03-13" 5 4541%0l diste] A7 F&,
Fu wr] 9 e SO wHEy, JLHHW] % %—Fr?féﬁﬁoﬂ g s 9 g
EFA5E AT FF Ao webA, 'Pr-03—-4'% 10415 g ZF3e A
H&e 80.6%% ¥, AFYUT FATE Ht 372707 Utk ASEYe A=



Pr—03—-24—1'% 4415 AF 94.8%% s %o g woy wEagd
FAeE B 27570130 @FEke] A3ge 53.3%% HlwF ﬁ%ﬂ, nEg
A A debwch wage] wE Zage 2rpgEo] 44.3%, ¥ wuls
71.8%, EM7FES 83.6%01% k. nFEd FAFE A7) 977H, & vl wuf 7}
22,67, Ep7FRe 27 470 UERIL wHlA 7] o] wEb = st 10U 7kR] =
g 9 mEy g FASE A%, 7H§}~? 109 o]F-elA 209 7HA= 2 ogo]
Fi nFEY FALE M gtk R0 & 2L #Fng 9 aRdd FAsE
mokil, FE7F Ze A Aupgol :-‘ﬂ?%l sokor nEYy LR Ak =9
shiteol w2 Alge] #Ang 4 niyd FTAFE o] A AsHt 953

o, WdE ¢4 14 AT % F1 = A
AdY & ALATY S L st 54 A8 TF AsozE AS 2 A
L Zi—03-19° T 1270 Aes HFAoZ st AdE wdy
L gHEE 13cmolA 24cmE HIgow ke Auks AdbEdvt gALe
6—8 cme|Qa, A 1-3cmZ A 1/]-1:,}141:]- 7N s+ =
o] 4 3}Mo] WA AELS  ‘Zi-03-69-1 o], BF
A, & AT Zi-03-19-1" 5 27, XPZ*" AFS  Zi—03-47 & 271,
g A Zi—03-69° 1/, WA A Zi—03-65 T 2/, & AT
7i-03-68-2" = YEtwth 3% Add gy AlEo] 5~7cmE YERFOY,
5.0cmolstE YE &= Al$S  Zi—03-64" 7} 9131#, 7.0cmeoldE YE= AlE
S Zi-03-4" S ME YEEth. #Wds FE AT AES VA RS 2AR
A A REY Hlwetd, ABFS F53 Aow Jeyta, ‘Zi-03-4" % 67
Ak ABS FFe Aoz ZAMEQILE PR o5 AES ARFy FAWAA

§AFE Ro% Freo] ik

RUE
of
rlo
N
I
S ox
T e
©
1 1o,
i u A
Sy Hro P oox
w ¥ Ar ool o

ARAS A8 A5 BS L A 54 HY 25 Ase=E S 2 N

g3k ‘Zi—03-13-2" % 11/ AES HEFHow A .

e l4cmolA 27cm®z L}E}M_Ur gito] 20cm S 24 FE3Hgo® Aot A

& Adsielvh, 43S diFE 7-8 cmolla, AHFE 1-2cm®E FA e

stAAPH e 542 sk 010%1 shA o] WAl AEL Zi-04—86" o],
AL ‘72-23 % 37, E}i AZL  Z2-24-1 , FETN ABL

72-24" S 5/E dErsth 42 Add diit AlEo] SecmelstE ZA e

A
QS



THZE S EA A F42F ASTe e 187 wujxgogA ol5e wit
of tgt AFLS ‘Zi—03-64XZi—03-47" 5 137 &2 50%°]49 AFEE H
o ‘Zi—03-69X7Zi—03-68—-2"' &= 57} %&& 50% o]ste] HS AEES B

3

wole wHjEdo 2L gEE 20cmyeEA EILgor dure 7iul Mukdl
< FE 5-7 cmo| A, A 2-3cm®E FA YElEY st A
EAo 3l Qloja] FW Aol FE MO 7i-03-27XZi—03-243" 5 57/ %%
Al [e)

_1’6;_

olal,  FEENX ‘Zi—03-47X7Zi-03-69-1' 5  7/oloH, AFAL
‘Zi—03-64XZi—03-47" 5 27jo]a, WA ‘Z{-03-68—-2XZi—-03-69—1"
2700l WS ‘Zi—03-65XZi—03—47'0|t}. AL At fgRE A%
5-6cm A= YEtS MetEs 3-6712 vl okl o] 9} o] wielg o] wuj
=32 S 9 sk 540 A auo}uﬂ FEIAY AR AFE Hola
RO, WHiERTE AEer7F HistEE FARGEA N AFL LS gkt
0l G AES A Baske Aol frelsttal o] ¥t

WAEO] A%S A7t FAs] 44 6Tl APsHE 21AF W olE] mulEd
of e A% W AREHS Al ofF FAo] Prstm wUsth waEE A
9 wEgEeld T Aol FEF AT ¥ wixFe AEHom Awag

A FFE AUAE € 2 A5 2 g 54 ASF 2 NE SAo] SFosh o
A SE ﬂli '7i—03-55' %— 1670 114 ﬁliﬂr ‘7i-03-55XZi-03-63" % 37Hfﬂ ol

2

e el z%% rﬂﬁr%f_— 20cm E]E/H pe RO %h;&o 2 }% Ajﬂg—s}ej
8 Qi gL 1-3cm=z A e

@Al 5S4 el glojA iAol AR

‘Zi—=03-65 , FEANL ‘Zi—03-68—-2" , HIZao ‘Zi—03-13-2" 3

‘Zi—03—-67—1" ©°]a, =FMe  7Zi-03-69 , M ‘Zi—-03-69—-1" o]t} 3}

AL AdE giy-i Aol 57 7emE WERAL, st4E 3-571E WERITH

ARAS A4 289 A5 8 A% %"é‘ W 25 Aoz A5 9 7Hst 540
ddd  Z2-23 5 4 ASE HEAoR st Addd wdFe A
2ol 20cmufj o] =A B3 o= Ex‘% ZAnke At A UiF-E 7-8

_‘IO_



emol AL, AL 1-2cm= FA dEpsth Astadgd e 5L shdel gloA

sp o] v AE Z2-23" 3 Z2-24-1" ola, FFMA Z2-27 ola, WA

= 72-24=3 oJth. A2 AdE Uiy ASol bem FEE A JERsa JHs)
ety H]

2 7
S 5-8E uud gtk WAET 28 A% ASS LA WS £l T3]
NRE W maE, ARES FEF A0 UED, Au AES BE F5F AO
2 ZAHY. 1P o5 AES AwETi EAucN A4S Row wgo] ¥

o,
2. A%BEo) Bt A

A 7% 8 SHEEY 258 0Fe A I
P o] A el EAEA AR 9 SRS oAE el

_‘I‘I_



SUMMARY

Commercial Cultivar Breeding and the Propagation of Primula and Zinnia

1. Pure line Characteristics and their Seed Production of Primula.

This experiment was carried out to select and evaluate for 75 inbred lines.
The inbred lines with different flower colors and growth characteristics
derived from several kinds of commercial -cultivar were selected and
self—crossed from 1999 to 2004. The inbred seedling lines were obtained
from selfing crosses 5(Ss) or 6(Se) generation using several Primula
polyantha cultivars.

Plants of seventeen lines including 'Pr—03—9' were flowered earlier than
200 days after sowing as an early flowering line. Among them plant heights
of five lines including 'Pr—03—9' were shorter than 7cm, and two lines
including 'Pr—03—141' were longer than 10cm. The number of leaves of two
lines including 'Pr—03—108' were more than 50. The petal color of four lines
including 'Pr—03—9' were vyellow, four lines including 'Pr—03—20"' were pink,
five lines including 'Pr—03—-15' were red, and four lines including
'Pr—03—-108" were purple. Flower diameter of six lines including 'Pr—03—43'
ranged from 4.0cm to 5.0cm. The number of flower in nine lines including
'Pr—03—9' were ranged from 50 to 70.

Plants of twenty five lines including 'Pr—03—10' were flowered later than
221 days after sowing an a late flowering line. Among them plant heights of
four lines including 'Pr—03—33' were shorter than 7cm, and twenty one lines
including 'Pr—03—42"' were 7.0 to 10cm. The number of leaves of eight lines
including 'Pr—03—-96' were more than 50. The petal color of four lines
including 'Pr—03—10" was white, five lines including 'Pr—03—49' were yellow,
seven lines including 'Pr—03—100'" were pink, six lines including 'Pr—03—41'
were red, and a 'Pr—03—112" was purple. Flower diameters of seven lines
including 'Pr—03—165" ranged from 4.0cm to 5.0cm. The number of flowers in
seven lines including 'Pr—03—49' was ranged from 50 to 70.

The seed formation by crossing and selfing was tested by times 5 to 10

crossings. The ripening seed capsule of selfing and its seed number per

_12_



capsule was very low compared to sib crossing and out crossings. The sib
crossing had much more ripening seed capsule and number of seed per
capsule than that of selfing in the lines. However, the outcrossings were
formed very high above 60% of ripening seed capsule and increased number

of seed in a capsule above 20 compared to selfing or sib crossing.

2. Selection of Pure Lines with Various Growth and Flowering Characteristics in Primula (Primula
polyantha)

This experiment was carried out to investigate the feasibility of pure lines
for Primula polyantha hybrids with 50 inbred seedling lines showing different
growth and flowering characteristics. The inbred seedling lines were obtained
from selfing crosses 5(Ss) or 6(Sg) generation using several Primula
polyantha cultivars. Plants of twelve lines including 'Pr—03—9' were flowered
earlier than 200 days after sowing, however eighteen lines including
'Pr—03—10" were flowered later than 220 days after sowing. Plant heights of
three lines including 'Pr—03—9' were shorter than 7cm, and five lines
including 'Pr—03—141' were longer than 10cm. The number of leaves of 16
lines including 'Pr—03—108' were more than 50. The petal color of
'Pr—03—130" and 'Pr—03—-135' was white, eleven lines including 'Pr—03—141'
were vyellow, eighteen lines including 'Pr—03—61' were pink, thirteen lines
including 'Pr—03—41' were red, and six lines including 'Pr—03—-108"' were
purple. Flower diameter ranged from 2.8cm to 5.2cm, three lines including
'Pr—03—61' were larger than 5cm. The number of flower in all lines was
greater than 17, eight lines including 'Pr—03—108' were higher than 70.
Pedicel length ranged from 4.9cm to 10.0cm, six lines including 'Pr—03—99'
were larger than 8cm. All the lines of wvarious growth and flowering
characteristics would be very promising to use as breeding materials for F;

hybrids of Primula polyantha.

3. F1 Hybrids Breeding of Primula.

This experiment was carried out to select and evaluate 25 F; hybrids
utilizing 32 inbred lines. The inbred lines with different flower colors and
growth characteristics derived from several kinds of commercial cultivar were
selected and self—crossed from 1999 to 2004. Twenty five F; hybrids
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showing uniform growth and flowering characteristics were selected. They
were excellent in growth and flowering characteristics compare to commercial
cultivars. Among the combinations, 'P2—334' showed with white flower color,
'P2—361'" F; showed with dark—yellow, 2 F; both 'P2-163'" and 'P2—334'
showed with pink, 3 F; including 'P2—-256' showed with dark pink, 11 F;
including 'P2—40"'" showed with kind of red, and 6 F; including 'P2-—228'
showed with kind of purple. Ten hybrids including 'P2—54' were flowered
earlier than 180 days after sowing as an early flowering line. And plant
heights of eight F; including 'P2—40' were shorter than 10cm, The number
of leaves of six F; including 'P2—127"' were more than 50. The number of
flower in eleven F; including 'P2—-65'" were above 50. And all the
combinations selected were formed very high ripening seed capsule above
50% and increasing number of seed in a capsule above 20. Six F; hybrids
including 'P2—218" showed strong tolerance in decease and five Fi; hybrids

including 'P2—-29' with strong scent.

4. Final Cultivar Selection by Consumer Favorite Test of Breeding Primula.

This experiment was conducted to evaluate finally as commercial cultivars of
primula by assess meeting. The assess opened at the greenhouse and
auditorium of the Korean National Agricultural College on March 14, 2006.
About 300 people attended the meeting consisted of farmer, nursery and seed
businessman, and agricultural researcher and officer.

Ten pure lines of primula with different bicolor flower and growth
characteristics of early flowering as 165 days after sowing with small
multi—-flowers as called Julian primula were selected. They were excellent in
growth and flowering characteristics compare to commercial cultivar. The petal
color of five lines including 'Pr—03—24' was kinds of pink, 'Pr—03—173' and
'"Pr—03—-65"' was yellow, 'Pr—03—138" was dark red, and three lines including
'Pr—03—113" were purple. Three lines including 'Pr—03—138' was less than
4.0cm in flower diameter. Five lines including 'Pr—03—108' were greater
than 40 in the number of flower.

Fourteen pure lines of primula with different flower color and growth
characteristics of early flowering as 170 days after sowing with middle size
flowers were selected. The petal color of 'Pr—03—130'" and 'Pr—03—-178-1'
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was white, 'Pr—03—50"' and 'Pr—03—-55" was yellow. Three lines including
'Pr—03—145" was pink, and three lines including 'Pr—02-2' were red, and
three lines including 'Pr—03—-140' were purple. Most of all the lines were
ranged 4.0cm to 5,0cm in flower diameter. Five lines including 'Pr—03—-55'
were greater than 40 in the number of flower.

Six pure lines and F1 combinations of primula with different flower color and
growth characteristics of early flowering as 160 days after sowing with big
size flowers were selected. The petal color of 'Pr—03—151', and 'P2—336" and
'P2—442'" was white, 'Pr—03-223' and 'Pr—03—-344' was vyellow. Three F1
combinations including 'P2—131"'" was red, and the combination 'P2—165' and
'P2—-67" was purple. Most of all the lines were above 5,0cm in flower

diameter and greater than 30 in the number of flower.

5. Correlation and Combining Ability of Growth and Flowering in Fi Hybrids by Diallel Cross of
Primula polyantha

This study was conducted to determine correlation and combining ability of
plant height, plant width, leaf number, leaf length, leaf width, days to
flowering, peduncle length, Floret diameter, and number of floret in 15 F;
crosses made from the partial six—parent diallel cross in FPrimula polyvantha.
The plant height and number of Floret showed highly positive correlations
with plant width, peduncle length, and number of leaves. The mean squares of
general combining ability (GCA) and specific combining ability (SCA) were
highly significant for all the investigated characteristics. Variance component
values of SCA were greater than those of GCA for all parameters, implying
preponderance of non—additive gene actions for these characters.

The lines of D and H for plant height and plant width, the lines of H for
Floret diameter and peduncle length, and the lines of D and F for number of
floret and leaves, showed relatively high GCA effects. Crosses of CXF, CX]J,
DXG and GXJ exhibited high SCA effects on plant height, plant width,
number of leaves, and number of floret. The broad sense heritability was
generally high as compared with narrow sense one. Particularly, plant height,
peduncle length, number of floret, leaf length, and leaf width showed high

effects in narrow sense heritability.
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6. Inheritance of Qualitative Character in Primuda polyantha

This experiment was conducted to determine the inheritance of the flower
color, flower size, petal shape, leaf color, and leaf shape in Primula polyantha.
The cross combination(F1) by pure line(S7), its self—pollination(Fs) and
backcross were tested by segregation. The petal color was inherited a
monogenic complete dominance by progenies(Fs) and backcross with
Yellow X White (J XF) and YellowXRed(JXB). However, the combinations of
Yellow XPink (J XD) and Purple XWhite(CXF) showed a monogenic partial
dominance. Based on Mendelism analysis, it was found that petal color was
inherited a complete or partial dominant pattern. The big size of petal, wave
of petal shape, dark green of leaf color and oval of leaf shape were inherited

a monogenic complete dominance by testing of progenies(Fs) and backcross.

7. Seed Formation by Crossing Time, Methods and Stigma Style of Primula polyantha

This experiment was carried out to evaluate the seed formation according to
crossing time, methods, and stigma position with 45 inbred lines of Primula
polyantha. By the stigma position, the ripening seed capsule of Thrum style
was low to 53.3% and its seed number per capsule was also low to 22.9.
The Pin style was much more ripening seed capsule to 80.6% and number of
seed per capsule than that of Thrum. And the Homo style was formed 94.8%
of ripening seed capsule and number of seed in a capsule to 27.5. The
ripening seed capsule of selfing was low to 44.3% and its seed number per
capsule was also low to 9.5. The sib crossing was much more ripening seed
capsule and number of seed per capsule than that of selfing in the lines.
However, the outcrossings were formed 83.6% of ripening seed capsule and
increased number of seed in a capsule ranged 18.2 to 47.5 compared to
selfing or sib crossing. The ripening seed capsule and number of seed in a
capsule within 10 day's crossings after flowering were very low, however,
the crossings after 10 to 20 days from flowering in the lines were well
formed the seed. The big size of stigma head and plenty quantity of pollen in
a stamen head were well formed ripening seed capsule and high number of

seed in a capsule.
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8. Selection of Pure Lines with Various Growth and Flowering Characteristics in Zinnia

This experiment was carried out to investigate the feasibility of pure lines
for zinnia with 23 inbred seedling lines showing different growth and
flowering characteristics. The inbred seedling lines were obtained from selfing
crosses 5(Ss)generation using several zinnia cultivar. Plants of twelve lines
including 'Zi—03—19' were 5 to 7cm, middle size of flower with plant heights
ranged 13 cm to 23cm proper using for pot plant. The petal color of
'7i—03—-69—1"'" was white, three lines including 'Zi—03—-19' were pink,
'21—03—19—1"' was dark pink, two lines including 'Zi—03—65"' were red, and
'7Zi—03—69' was vyellow. All the lines of various growth and flowering
characteristics would be very promising to use as breeding materials or
cultivar itself. They were excellent in growth and flowering characteristics
compare to commercial cultivars.

Plants of eleven lines including 'Zi—03—13—2' were under 5cm, small size of
flower with plant heights ranged l4cm to 27cm proper using for pot plant.
The petal color of 'Zi—04—86' was white, three lines including 'Z2—23' were
pink, 'Z2—24—1"' was dark pink, five lines including 'Z2—24"' were scarlet. All
the lines of wvarious growth and flowering characteristics would be very
promising to use as breeding materials or cultivar itself. They were excellent

in growth and flowering characteristics compare to commercial cultivars.

9. Final Cultivar Selection by Consumer Favorite Test of Breeding Zinnia.

This experiment was conducted to evaluate final test for breeding zinnia as
commercial cultivars following the last year. The experiment was carried out
to investigate the feasibility of 24 inbred seedling lines and 3 F1 combination
showing different growth and flowering characteristics. Six lines of middle
size of flower, 5 to 7cm, with proper plant heights, about 20cm, with 3 to 5
number of flowers using for pot plant were finally selected among 24 inbred
lines and 3 F1 combination. The petal color of 'Zi—03—69—1' was white,
'Z1—03—13—-2' and 'Z1i—03—-67—-1' were pink, 'Zi—03—-65' was red,
'721—03—68—2"' was scarlet, and 'Zi—03—69' was yellow. They were excellent
in growth and flowering characteristics compare to commercial cultivars.

Four lines of small size of flower, about bcm, with proper plant heights,

about 20cm, with 5 to 8 number of flowers using for pot plant were finally
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selected among 16 inbred lines. The petal color of 'Z2—24—-3'" was white,
'72—23" and 'Z2—24-1" were dark pink, 'Z2—-27' was scarlet. They were
excellent in growth and flowering characteristics compare to commercial

cultivars.
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Pr—03-49 7.5%*2.1 145%*0.7 6.3£0.6 7.5%*0.9 2.7+0.2 3.2%£0.1 65.0%7.1 4 A
Pr—03-50 9.7£1.0 15.2%+2.8 6.7f1.5 7.0£2.3 2.8+%0.4 2.8£0.5 62.0+25.6 3 A
Pr—03-59 7.8%*1.1 15.0*1.2 8.0*1.6 7.4%+0.6 4.8+0.3 50*f0.6 31.6*11.0 2 A
Pr—-03-61 9.6*1.1 18.0*2.1 9.5*+1.8 12.0*1.9 4.6*0.9 59*+1.2 25.0%6.1 3 A=
Pr—03-66 6.0£0.7 14.8+1.3 6.7£1.3 7.1£1.0 3.3£0.7 4.2+0.5 32.0%t5.7 3 A
Pr—03-67 7.4*0.5 16.8*24 7.8+0.8 7.7*1.9 3.8%1.0 4.6*1.3 47.0*t17.2 3 =
Pr—03-68 5.8f1.5 13.5*1.9 5.8*1.3 7.1£1.0 2.9£0.3 3.70.7 43.8+t7.5 2 A
Pr—03-76 9.4%0.9 15.6*1.8 86*1.0 88*1.7 5.2*+0.3 6.3£1.2 19.0+4.2 2 =
Pr—03-80 9.2*1.6 16.4%*3.3 9.1£1.6 8.0f2.2 5.8*0.4 58*1.1 294+4.4 3 Az
Pr—03-84 9.8%£1.3 19.7£0.97 9.6£2.0 11.2+0.3 4.4*1.0 4.6£0.8 58.0%t14.9 3 A

1 T2, 3 148, 5 0 dgdy
"Means£SD of 10 plants.
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% 2. ZoaEe ARAEY A5ad g4 54(©Q)

%7 Ex 2z 4% (em) 3 (em) oz EEE oy
(cm) (cm) o 3 oy 3 on (1~5)

Pr-03-92 8.2*1.1Y 17.8%*2.2 8.0%t0.3 9.2%f1.2 4.0*0.6 55+0.6 29.4+106 3 X
Pr-03-93 9.5*0.7 18.2%*1.4 8.7%*1.2 8.2*£1.9 3.1+*0.7 45%£0.3 35.0%*7.9 3 A=
Pr-03-96 8.3*0.6 16.2*0.3 7.5£0.5 8.8£0.3 3.5*0.5 45*0.7 61.7£13.6 2 =
Pr-03-99 10.5%*1.3 15.3*0.6 7.1£0.8 7.6£0.8 3.3£0.5 4.0£0.7 25.0£7.1 3 A=
Pr-03-100 7.1£1.3 15.2*15 7.4%f1.1 6.6£0.96 4.3£0.7 4.6%£0.4 36.0*8.9 2 =4
Pr—-03-105 8.0*1.4 18.8*1.2 7.7f1.5 8.0f0.6 3.6*%0.5 4.2+0.5 50.0*10.0 2 A=
Pr-03-107 7.1£1.4 12.0+£1.4 5.3£0.4 6.0£0.9 2.7£0.3 3.7£0.6 44.0-134 1 =
Pr—03-108 8.2£0.8 17.4%*19 8.3*1.8 84*1.1 3.1£1.1 3.9+0.9 58.0+10.9 3 =
Pr—=03-110 5.8*1.5 13.0£2.6 6.3£0.6 5.6*1.8 2.8£0.3 3.5+0.5 42.5%+9.6 3 Z=
Pr-03-112 7.4*0.9 15.0*f1.2 54*1.0 7.0f14 2.3%0.2 4.0*%0.6 94.0*152 3 A=
Pr-03-116 9.4*1.1 19.7£1.6 9.6£1.6 89*0.7 3.9£0.8 52+0.8 51.0*8.9 3 =
Pr-03-117 11.0£2.0 20.0£1.6 9.5+1.3 11.1+*1.4 3.7£0.5 4.3£0.6 63.8t11.1 4 A3
Pr-03-119 10.0+0.8 16.5*1.3 8.0£0.7 8.8*0.5 3.3£0.2 4.0=0.3 50.0*8.2 4 =
Pr—-03-123 7.4*1.5 145*20 5.6*0.5 7.1£1.5 2.6*0.4 3.8+0.8 70.0*17.4 2 A3
Pr-03-124 7.8£1.0 145*1.7 7.8£1.3 6.6=0.7 3.8£0.8 4.0£0.5 36.3=4.8 2 =
Pr-03-130 8.4%*0.9 15.0*£1.0 8.9*1.0 7.2%x04 4.1*1.1 3.9+0.5 63.0x12.0 2 <35
Pr-03-132 9.7£0.6 19.0*1.7 9.0£1.0 8.3*0.6 4.7£0.8 5.1*0.7 45.0+5.0 3 =
Pr—-03-134 8.2%£0.8 14.4*£05 7.1£0.2 7.2£1.0 2.7+0.2 3.9%£0.6 40.0+5.0 4 A=
Pr—-03-135 8.3£0.5 15.3*£10.0 7.9+0.9 6.8£0.3 3.8+0.2 3.8+0.2 55.0*+4.1 2 ddxF
Pr—-03-136 7.4%*0.5 17.4*1.7 7.7£06 9.4*1.1 4.1*0.4 50*0.9 54.0+8.2 2 =
Pr—-03-137 8.4%£0.7 17.4%£20 9.3£1.0 6.5£0.6 3.6*0.5 4.7£0.8 34.7+7.5 5 =
Pr—-03-140 8.3£0.8 16.1£25 8.6%f1.1 7.7£0.8 4.8+0.6 4.3*0.5 27.8%+7.7 2 =
Pr—-03-141 10.5*2.2 18.8£1.0 10.9+1.4 8.3£0.8 6.9+0.8 58%*0.7 30.2%+4.8 2 =
Pr-03-142 8.2%*1.8 20.8£1.3 10.2%£1.3 9.7£1.0 5.3%*0.3 54£0.3 35.0%5.0 3 =
Pr-03-148 7.0£1.7 14.3£3.1 6.0£1.0 8.0£1.0 3.2+0.3 3.7£0.7 68.3+18.4 3 =

1 %38, 3 T8, 5 Avady
"Means*tSD of 10 plants.
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- i;o)y ?_Zj 47 (em) 4 (em) (()13;;; (?iz) o
& Bl & Bl

Pr-03-151 6.0£1.0" 14.7+0.6 6.8t0.3 8.7%f0.6 3.2*0.3 4.3*0.2 35.0%5.0 3 z
Pr—03-152 7.0f1.4 13.0£0.0 6.5*2.1 6.0£0.0 3.9£1.3 4.3£0.3 45.0%7.1 2 35
Pr—03-155 9.2+0.8 184*15 8.1*1.1 8.7*1.0 2.9+0.3 4.3£0.6 57.0*17.2 3 =
Pr—03-162 9.8*1.1 156*0.9 6.4*t1.1 85*0.7 3.0+x0.4 4.1£0.6 71.0f152 3 A
Pr—03-163 11.3*1.3 17.5*1.3 7.9+£0.6 9.5*f1.1 2.8+0.2 4.2*0.4 73.8%t4.8 5 35
Pr—03-165 7.3£0.6 16.3*1.5 7.0£1.0 8.8+0.8 2.8+0.2 52+0.3 41.7+2.9 3 AE
Pr—03—-173 8.2*24 16.1ft1.4 7.3%t1.4 89*0.2 4.2*+1.3 3.9%0.7 32.0%57 3 A
Pr—03-175 6.5%£0.6 13.3*1.0 6.6£0.5 8.0t 0.4 2.9+0.3 4.2+0.2 37.5%*29 3 A=
Pr—03-176 8.0£0.0 15.5*0.7 7.0f1.4 7.8£0.3 3.2+0.5 4.5%*0.7 52.5%+3.5 3 A=
Pr—-03-177 7.4*1.1 15.0%f1.0 5.7£0.4 8.0£0.0 2.8+0.5 4.1£0.4 41.0£13.9 3 =5
Pr—03-181 7.8+t0.8 13.6+0.9 5.8*0.8 7.00.8 3.1+0.2 3.9%£0.2 38.0*5.7 2 =
Pr—03—-183 7.8£0.5 155*0.6 7.3£0.3 8.3*0.3 3.9+70.4 4.2*0.8 38.8%85 2 Z =
Pr—03—-184 8.1*f1.4 153%f1.0 7.4*0.4 7.4%£1.1 3.9£0.8 5.0*0.9 26.8%7.0 3 A5
Pr—03-188 9.3+0.8 17.4%*0.9 8.9*1.2 7.7+£0.3 4.8*1.0 4.8%t0.6 42.2+*11.1 3 =
Pr—03—-200 8.8*0.5 14.8f1.0 7.5%f1.3 83*0.5 3.5%0.6 3.6*0.7 425%9.6 3 =
Pr—03-201 7.5*0.6 15.3+0.5 8.6*0.5 8.1*1.3 3.6%0.6 4.2+0.7 41.3%6.3 3 =
Pr—03-209 9.8+£0.5 16.5*0.6 9.6*£1.9 8.6£0.6 4.0+0.3 4.4*0.5 425*6.4 4 A=
Pr—03-210 7.1£0.8 155*2.1 84*1.1 7.5%t24 44* 0.5 4.2+£0.5 325%6.4 2 s
Pr—03-212 9.5*1.7 19.4%+2.3 10.1£1.2 9.2+£0.8 5.8*1.4 54*0.8 31.4*7.4 3 A=
Pr—03-218 8.0f1.0 15.0*f1.7 7.3*1.1 7.0f1.5 3.8+0.3 4.2+0.4 35.0*5.0 2 Z
Pr—03-219 8.8*1.0 16.0£0.8 8.3*0.5 8.0*f0.8 4.3*0.7 5.0%£0.7 38.8%6.3 2 A
Pr—03-220 7.1%£1.1 15722 8.1£0.9 7.3*1.8 48*1.0 49%£1.0 25.0*5.0 2 A&
Pr—03-221 8.3*04 17.4*0.9 8.7%10.4 84*1.1 4.3+0.8 45*0.5 28.0f45 4 Z
Pr—03-223 8.8*t0.4 18.8+2.2 10.3*1.1 8.9*1.1 4.5*+1.1 4.9%£0.5 28.0*+4.5 4 A=

1529, 3 09, 5 A=ty
"Means+SD of 10 plants.
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3% 3. ZElEg AdAEe] sty dde 54D
Awn s 517 ghal Nz} M 9 s T
(/30 (cm) (cm) 20U &) EFeHn) /F/D G

Pr—03-9 =3/Ax# 3.8+0.6” 4.910.7 179.4+59 42.0+8.8 & 53 =7
Pr—03-10 3Aa/dAns 37405 7.2+1.3 2254+18.5 39.0£14.3 A F 3
Pr—03—-15 Xw7l/w=  4.0£0.6 5.0%20.6 190.2+7.2 44.0%6.5 314l e =7
Pr—-03-19  ®&/»% 3.7£0.5 55+1.2 205.6%9.4 51.0%6.5 &3 = &
Pr—-03-20 ®&/»% 3.7£0.3 50+0.6 187.6£1.5 47.5%9.0 &3 = =7
Pr—03-25 x=3/3x% 3.8%0.4 5.8%0.9 208.2+8.0 33.0+4.5 &l e %
Pr—03-28 QAuW7/w= 35204 54404 188.0£7.9 54.0%6.5 &4 of =7
Pr—03-30  #7/x%  3.9%0.8 50+1.4 219.6+33.0 40.0£8.2 &4 of 3
Pr—03-33 REE/QxwF 3.840.2 53+0.5 240.3£7.0 25.0%5.0 &9 = 3
Pr—03-38 :=#/xw 42403 6.1£1.1 190.4+12.4 46.0£11.4 A 53 =74
Pr—-03-39 x=/xx% 3.9£0.5 6.5+0.6 181.8%14.1 36.8£2.2 44 E d
Pr—03-41 7/x%%  4.2%0.8 6.0£1.0 224.4+14.5 16.7£5.8 & F %
Pr—03-42 7/xx%  4.3%0.2 6.5+0.6 230.0+15.7 23.3%54 &4 F 3
Pr—03-43 RwW7/w3  4.4%0.3 6.3%1.4 199.8+14.0 55.0%£12.2 A of =7
Pr—03-45 Q¥E/x=% 3.1£0.2 6.0+0.8 207.8+10.7 51.3%6.3 &l % 3
Pr—03-49 x=3/xx% 35%£0.0 6.0%2.1 253.0£7.0 66.7£2.9 &l = 3
Pr—03-50 :=3/xx%  3.5+0.1 8.5+0.7 242.0£30.1 61.0£15.6 A F 3
Pr—03-59 w7l/xw= 4.3£0.3 5.0%1.2 202.8£15.5 47.5%£15.5 & % =7
Pr—03-61 ®&/9wx% 5.6%0.7 7.9%1.1 237.6+17.5 36.0£8.2 &3 = %
Pr—03-66  w7/xs  4.0%0.4 4.5%0.4 227.8£16.1 29.0+2.2 244 53 3
Pr—03-67 F&/xx% 3.7£0.4 6.3+0.8 208.3+23.9 41.0£8.9 &l = 3
Pr—03-68  W7/x%  3.2+0.5 4.6%1.6 227.5%£15.8 75.0%£12.9 &% F %
Pr—03-76 XN¥E/x% 52*05 7.6=0.9 225.8£12.9 27.0%2.7 &3 % =7
Pr—03-80 REE/»3 3.9+0.4 6.7£1.7 193.2+13.0 43.0£14.0 A of =74
Pr—03-84 F3/x%  3.9+0.4 6.3£1.4 208.2%£20.5 65.0£18.0 A9 o 3

"Means*SD of 10 plants.
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Aw A 37 33 Nk M Sl E T T
(/3D (cm) (cm) 29U o EEH v S/ G2
Pr-03-92  w/x® 4.0%0.2° 65+0.7 210.0+127 61.2+11.2 A = =%
Pr—03-93 A¥ZF/w7  36+0.3 7.0F1.4 214.8+149 57.0+135 A9 = &
Pr-03-96 /% 35205 57+1.3 2484+33.1 55.0+7.1 4 = &
Pr—03-99 REEF/»= 37x06 9.1%+17 197.8+7.8 67.5%9.6 319 o =
Pr—03—-100 /=%  4.2%1.1 53+*1.2 203.2+10.3 72.0*14.4 A9 = 2
Pr—03-105 ®akx=%  3.3+02 6.2%1.1 216.8%13.6 788*11.8 A9 = &
Pr-03-107 ®3%/=% 2.8%0.3 59%1.2 201.4+20.8 86.0%£9.5 &9 = &
Pr—03-108 ®zlY/x%  35%02 64*1.2 198.8+9.4 96.0%17.9 A9 = 2
Pr—03—-110 A#7/%w3 35400 4.4%08 238.0%5.3 40.0£0.0 49 = &
Pr-03-112 Rey/=% 3.6%0.2 6.2+1.0 257.0%52 56.0%18.8 A9 5 &
Pr—03—-116 &#&/x% 32402 5.8%27 1946486 91.0£8.2 &4 o &
Pr—03—-117 Z&/xx% 32403 9.0+20 2050+7.0 93.8+4.8 49 = &
Pr—-03-119 &#/%%  34+04 8.0%0.8 213.8+54 56.3*11.1 A9 = &
Pr—03—-123 F&/x% 32404 6.2%1.3 234.0%151 89.0%11.3 A9 = &
Pr-03—-124 &2/=%  3.6£0.4 65%1.0 218.3%7.9 58.8+85 &9 5 €1
Pr—03-130 &a/xx% 3.8+07 59%0.2 2552+6.3 660114 A9 = =4
Pr—03—-132 2®¥%/x3 40+0.0 85%1.3 206.3£11.2 63.3+5.8 49 ol =%
Pr—03—-134 w7@e)/Ax% 35+0.3 6.840.4 206.0+4.6 48.0%9.1 34 = &
Pr—03—-135 3A/xz 39403 6909 2358+80 650£100 A = &
Pr—03—-136 @4/x%  3.6+0.3 54%05 213.0%£10.1 63.0%11.0 A9 = &
Pr-03-137 A¥%/x% 3.2%03 58+1.2 181.0%7.1 450+10.8 A9 ol =4
Pr—03—-140 94/%%  4.0+05 53%£1.0 190.6*£17.0 62.0£7.6 49 Z =
Pr—03—-141 &4/x%  38+04 7.0£09 185.8+6.1 66.0£6.5 &9 of &
Pr-03-142 /=%  41%0.2 5.3*0.8 199.6*7.6 58.0+%5.7 &9 = =
Pr—03—-148 ¥3/%%  34+04 53%1.2 2480%36.8 100.0£10.0 49 o 3

"Means*SD of 10 plants.



# 3. ZelEE AUAEY] Hstad e 54(3)
AEm s 314 shar 75} e deEdA s F9d
(3hd/5D (cm) (em) Ealt S © Oh  FEEHEn (NE/D GD
Pr—03-151 Z&%/%=% 3.2+0.3° 50*1.0 210.3£58 60.0£10.0 &9 53 &
Pr—03-152 T3/w% 3.8*+04 55*0.7 248.0%5.7 42.5%10.6 &4 53 &
Pr—03-155 <9¥%&/x=% 4.0%04 7.2+0.8 219.0%£20.3 101.0*15.2 &9 o =4
Pr—-03-162 <¥%/%=% 3.3%10.2 7.6*1.1 2150%25.8 68.0%57 &9 o &
Pr—03-163 Z&&/x=% 4.6%10.3 10.0%0.8 202.0+22.6 65.0F4.1 &4 o =
Pr—-03-165 +#&/Xx% 4.0%10.0 50*1.0 2223*1.2 40.0%5.0 &4 % &
Pr—-03-173  F3/%=%  3.8%t0.3 6.1+1.2 212.6*153 58.0%57 &4 % &
Pr—-03-175  #%/%% 3.1%0.1 55%0.6 201.5%t13.1 48.8*25 o T &
Pr—-03-176 =%/3%% 3.8%10.0 6.5*+0.7 219.0F28 77.5%35 391 % &
Pr—-03-177 =%/3%% 3.3%105 55*1.0 2158+*13.0 64.0%6.5 &4 % =
Pr—03-181 =%/Xx1x=% 3.8+0.2 6.0+0.0 226.0+183 72.0£9.1 39 3 &
Pr—-03-183 x=%/x=%  4.0%0.3 56%0.5 238.0%t104 68.8+10.3 &Sl 3 &
Pr—-03-184 =%/Xx% 3.9+0.3 6.9+1.5 189.8+16.5 46.8%£7.0 &Sl 3 &
Pr—03-188 <hs/%=% 4.0£05 7.7£0.9 2028+17.1 61.0£12.9 39 3 =3
Pr—03-200 <A¥&/%=% 35t0.2 7.5+0.6 2375176 61.3*11.1 39 3 =%
Pr—03-201 Ja/e 3.6+£0.2 6.3+0.5 239.8+23.8 75.0%12.9 39 =3
Pr—03-209 =%/x1x%  4.6+0.8 83105 231.3+255 45.0%9.1 &4 3 =%
Pr—03-210 *#%/x=% 4.0£0.3 54+0.8 218.3%209 51.3*13.1 &4 o =%
Pr-03-212 /=% 52+06 7.9+21 208.4+150 725%65 5191 3 1
Pr—03-218 "/xx"  4.4+05 7.0+1.0 222.3%10.6 30.0£5.0 39 3 =%
Pr—03-219 wW/xx%  4.0%0.2 6.8*1.0 2135%9.9 525+13.2 &4 3 =%
Pr—03-220 "/Xx" 4.7+0.3 5.2%+0.8 197.2%£7.7 48.0£13.0 &4 o =%
Pr—03—-221 Zx8/xx% 45104 6.4+0.9 2032*24 50.0%11.7 &9 53 &
Pr—03—-223 x8/%x1x%  4.3%0.3 6.9*1.0 201.6£50 625%9.6 3191 o &

"Means£SD of 10 plants.
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E A $FADAEY] wulslel wE AAFEs W ATE)
n :
g ﬂﬁj;ﬂ wgs | TAE Lanas | TUIE azam | we
Pr-03-9 A7t 2 1 1 50.0 25.0
XPr—03-15 3 0 3 100.0 36.7
XPr—03-39 6 5 1 16.6 23.0
XPr—03-78 5 0 5 100.0 34.8
Pr—03-10 A7b5% 8 2 6 75.0 25.3 *z
XPr—03—-121 3 0 3 100.0 16.0
XPr—03—-124 3 0 3 100.0 63.3
Pr—03-15 A7f4E 7 4 3 42.8 11.3 43
XPr—03-9 3 1 2 66.6 22.5
XPr—03-28 4 1 3 75.0 18.3
XPr—03-39 3 1 2 66.6 22.5
XPr—03—-142 3 0 3 100.0 26.6
Pr—-03-19 A7t 3 2 1 33.3 26.0 43
XPr—03-20 3 0 3 100.0 27.6
XPr—03-72 3 0 3 100.0 51.6
Pr—-03-20 =A7}4% 17 2 15 88.2 24.5 43
XPr—03-28 3 2 1 33.3 70.0
XPr—03—-39 3 0 3 100.0 27.3
XPr—03-43 3 0 3 100.0 36.6
XPr—=03—-100 3 0 3 100.0 10.0
Pr—03-25 =A7}4E 22 6 16 72.7 24.0 43
XPr—03-22 3 0 3 100.0 15.6
XPr—03-38 3 0 3 100.0 20.6
XPr—03-39 3 0 3 100.0 20.6
XPr—03—-209 3 1 2 66.6 10.0
Pr—03-28 =A7l4E 13 3 10 76.9 27.3
XPr—03-20 4 2 2 50.0 42.5
XPr—03-30 8 6 2 25.0 22.5
XPr—03-92 3 0 3 100.0 30.0
XPr—=03-107 6 2 4 66.6 26.2
XPr—03-188 3 0 3 100.0 23.3
XPr—03—-238 3 2 1 33.3 50.0
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Pr—03-30 A7b4E 7 2 5 71.4 24.0
XPr—03-28 6 5 1 16.6 80.0
XPr—03—-88 3 2 1 33.3 6.0

Pr—03-33 A7t4E 9 4 5 55.5 22.0 =
XPr—03—-18 3 0 3 100.0 26.6
XPr—03-61 3 0 3 100.0 24.3

Pr—03-38 #A7f4E 10 2 8 80.0 38.7 =
XPr—03-9 3 0 3 100.0 25.3
XPr—03-28 3 0 3 100.0 25.0
XPr—03-78 3 2 1 33.3 8.0
XPr—03-127 3 1 2 66.6 48.5
XPr—03-238 4 1 3 75.0 15.0

Pr—03-39 A7t4E 9 5 4 44.4 24.0 =
XPr—03-9 3 1 2 66.6 25.0
XPr—03-38 6 0 6 100.0 44.6
XPr—03—-43 3 0 3 100.0 33.3
XPr—03-127 3 1 2 66.6 40.0
XPr—03-197 3 1 2 66.6 45.0
XPr—03-221 3 0 3 100.0 42.6
XPr—03-238 5 0 5 100.0 39.2

Pr—03-41 =A7}4E 10 3 7 70.0 28.5 =
XPr—03-40 3 0 3 100.0 32.3
XPr—03-59 3 1 2 66.6 47.0
XPr—03-74 3 1 2 66.6 30.0
Pr—03-42 =A7}4E 12 5 7 58.3 31.7
XPr—03-31 3 2 1 33.3 42.0
XPr—03-66 3 1 2 66.6 75.0

Pr—03-43 A7}4E 10 2 8 80.0 57.5 5
XPr—03-9 3 0 3 100.0 23.3
XPr—03-53 3 0 3 100.0 43.3
XPr—03-100 3 0 3 100.0 30.0
XPr—03-108 3 0 3 100.0 86.6
XPr—03-220 3 0 3 100.0 38.6
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Pr—03—-45 A7}4-E 2 1 1 50.0 20.0 E
XPr—03—-76 3 0 3 100.0 15.3
XPr—03-132 3 0 3 100.0 17.0

Pr—03-49 =7l 10 4 6 60.0 16.5
XPr—03—-181 3 1 2 66.6 30.0
Pr—03-50 A7} 5 1 4 80.0 22.5 U3
XPr—03—-184 3 0 3 100.0 44.3
Pr—03-59 A7} 16 6 10 62.5 33.2
XPr—03-28 3 2 1 33.3 30.0
XPr—03-77 3 1 2 66.6 50.0
XPr—03—-197 3 1 2 66.6 55.0
Pr—03-61 A7}5H 9 5 4 44 .4 12.0
XPr—03-76 6 1 5 83.3 12.0
XPr—03—-197 6 4 2 33.3 20.0
XPr—03-210 3 0 3 100.0 7.0
Pr—03-66 A7}4E 14 4 10 71.4 12.8
XPr—03—42 4 0 4 100.0 41.7
Pr—03-67 A7}4E 9 3 6 66.6 40.1 ik
XPr—03—43 3 0 3 100.0 50.3
Pr—03-68 A7}4-E 12 4 8 66.6 40.1
XPr—03—31 3 0 3 100.0 31.0
Pr—03-76 A7}5-E 15 4 11 73.3 57.4 ke
XPr—03—-61 6 3 3 50.0 74.3
XPr—03—80 3 0 3 100.0 52.0
XPr—03—88 3 0 3 100.0 47.6
XPr—03—-197 3 0 3 100.0 15.0
XPr—03-220 3 1 2 66.6 11.5
Pr—03-80 A7} 7 2 5 71.4 43.0
XPr—03—-127 3 0 3 100.0 26.3
XPr—03-132 3 2 1 33.3 100
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Pr—03—-84 ZA7}E 6 1 5 83.3 34.0
XPr—03—-86 3 1 2 66.6 15.0
XPr—03-92 3 2 1 33.3 10.0
XPr—03—-123 3 1 2 66.6 45.0
Pr—03-92 XA}7}545E 10 2 8 80.0 48.1 S
XPr—03—-43 3 0 3 100.0 78.0
XPr—03—-59 3 0 3 100.0 52.6
XPr—03—86 3 0 3 100.0 50.0
XPr—03-90 3 1 2 66.6 75.0
XPr—03-93 3 0 3 100.0 85.0
XPr—03—-96 3 0 4 100.0 42.2
Pr—03-93 A7} 20 6 14 70 20.0 ik
XPr—03-92 3 1 2 66.6 14.0
XPr—03-102 3 1 2 66.6 7.5
XPr—03—-132 3 1 2 66.6 45.0
XPr—03—-137 3 0 3 100.0 24.3
XPr—03-210 3 1 2 66.6 28.5
Pr—03-96 A7} 15 2 13 86.6 45.3
XPr—03-77 3 1 2 66.6 73.5
Pr—03-99 XA}7}54H 10 3 7 70.0 18.5 ke
XPr—03-151 3 1 2 66.6 14.0
XPr—03—165 3 0 3 100.0 42.0
XPr—03—43 3 0 3 100.0 36.6
Pr—03—-100 A7} 3 1 2 66.6 20.0
XPr—03—39 3 1 2 66.6 50.0
XPr—03—-43 3 2 1 33.3 70.0
XPr—03-140 3 0 3 100.0 30.0
XPr—03—-212 3 1 2 66.6 50.0
Pr—03—-105 A}7}5E 17 3 14 82.3 32.1 ke
XPr—03—-43 3 1 2 66.6 97.5
XPr—03—-103 4 0 4 100.0 34.2
XPr—03—-108 4 0 4 100.0 55.0
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Pr-03-107 A7}5E 10 3 7 70.0 34.2
107 % 188 3 1 2 66.6 37.5
Pr—03-108 A7}5% 12 2 10 83.3 37.0 k5
XPr—03-43 3 0 3 100.0 35.3
X Pr—03-105 4 0 4 100.0 31.0
XPr—03-113 3 0 3 100.0 15.6
X Pr—03-220 3 0 3 100.0 36.6
X Pr—03-238 4 2 2 50.0 71.0
Pr—03-110 A7}5% 8 3 5 62.5 16.0 k5
XPr—03—-134 4 0 4 100.0 26.2
Pr—03-112 A7}% 7 2 5 71.4 36.0
XPr—03-65 3 2 1 33.3 23.0
Pr—-03-116 A7} 12 2 10 83.3 23.5 k5
XPr—03-43 6 2 4 66.6 38.5
X Pr—03-108 3 0 3 100.0 43.3
XPr—03-117 3 1 2 66.6 34.0
XPr—03—-122 4 1 3 75.0 42.0
Pr-03-117 A7}5E 15 7 8 53.3 31.3
X Pr—03-109 3 1 2 66.6 45.0
XPr—03-116 3 1 2 66.6 70.5
XPr—03-119 3 2 1 33.3 50.0
Pr-03-119 A7} 10 4 6 60.0 23.3 4
XPr—03—4 3 0 3 100.0 25.3
XPr—03-113 3 0 3 100.0 21.6
XPr—03-117 4 0 4 100.0 18.2
Pr-03-123 A7} 8 4 4 50.0 12.0
XPr—03-84 3 0 3 100.0 6.6
X Pr—03-85 3 2 1 33.3 10.0
XxPr—03-173 3 0 3 100.0 35.0
Pr-03-124 A7}5E 10 4 6 60.0 37.8 F5
XPr—03-10 3 1 2 66.6 55.0
XPr—03-55 3 0 3 100.0 67.3
xPr—03-201 3 2 1 33.3 10.8
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Pr—03-130 A7} 3 1 2 66.6 32.0
XPr—03—124 3 2 1 33.3 22.0

Pr—03-132 A7} 10 3 7 70.0 32.1 U3
XPr—03—-45 3 1 2 66.6 40.0
XPr—03—-93 3 0 3 100.0 30.0
XPr—03-101 3 0 3 100.0 52.0
XPr—03—-127 3 1 2 66.6 56.0

Pr—03-134 A7}54 12 4 8 66.6 40.6 U3
XPr—03-90 3 0 3 100.0 55.0
XPr—03-92 3 0 3 100.0 36.6
XPr—03—156 3 1 2 66.6 55.0

Pr—03-135 A7}4E 22 4 18 81.8 30.1 >3
XPr—03-7 3 1 2 66.6 23.0
XPr—03—-121 3 0 3 100.0 42.0
XPr—03—133 3 0 3 100.0 20.6

Pr—03-136 A7}r-E 15 2 13 86.6 44.6 ik
XPr—03—100 3 0 3 100.0 68.6
XPr—03-212 5 0 5 100.0 30.0

Pr—03-137 A7}r-E 20 4 16 80.0 42.1 ik
XPr—03—-93 3 1 2 66.6 44.5
XPr—03—139 3 0 3 30.0 53.3
XPr—03—156 4 1 3 75.0 4.6
XPr—03—175 3 0 3 100.0 31.0
XPr—03—-197 3 0 3 100.0 30.0

Pr—03-140 AP7}-E 15 8 7 46.6 18.5 ke
XPr—03—92 3 0 3 100.0 36.6
XPr—03—-100 3 1 2 66.6 25.0
XPr—03-127 3 1 2 33.3 34.5
XPr—03—-143 4 0 4 100.0 35.2
XPr—03—238 3 2 1 33.3 10.0
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Pr—03—-141 A7} 25 10 15 60.0 28.6 *F3
XPr—03-92 3 0 3 100.0 46.6
XPr—03-100 7 6 1 14.2 25.0
XPr—03—-142 4 1 3 75.0 41.6
XPr—03—-143 3 1 2 66.6 23.5
XPr—03—-238 4 3 1 25.0 40.0

Pr—03-142 Ap7}-E 5 2 3 60.0 51.6 *s
XPr—03-15 3 0 3 100.0 53.3
XPr—03—-100 3 0 3 100.0 73.3
XPr—03-137 4 3 1 25.0 25.0
XPr—03—-141 3 0 3 100.0 37.3
XPr—03-212 3 0 3 100.0 23.0
Pr—03—-148 A}7}4E 15 4 11 73.3 43.6
XPr—03—-162 3 2 1 33.3 46.0

Pr—03-151 A7}4- 10 4 6 60.0 19.1 F3
XPr—03—-80 3 2 1 33.3 15.0
XPr—03—-84 3 1 2 66.6 2.0
XPr—03-99 4 0 4 100.0 7.5
XPr—03—-127 3 0 3 100.0 23.3
XPr—03—-134 3 0 3 100.0 6.6
Pr—03-152 A7} 13 5 8 61.5 32.2
XPr—03—-145 3 0 3 100.0 21.6

Pr—03—-155 A7}4E 6 1 5 83.3 74.0 Sz
XPr—03—-33 4 0 4 100.0 27.0
XPr—03—-122 4 0 4 100.0 52.5
XPr—03—136 3 0 3 100. 33.3
XPr—03—-156 3 2 1 33.3 100.0
XPr—03—-197 3 2 1 33.3 150.0

Pr—03-162 A7} 15 5 10 66.6 40.5 <
XPr—03—-147 3 0 3 100.0 42.6
XPr—03—148 3 0 3 100.0 16.6
XPr—03-161 3 0 3 100.0 36.0
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Pr-03-163 A7t 10 7 3 30.0 41.6 *5
XPr—03-158 3 1 2 66.6 56.0
XPr—03-161 3 0 3 100.0 44.3
XPr—03-165 4 0 4 100.0 12.5

Pr—03-165 A7}5i 8 3 5 62.5 21.0
XPr—03-99 3 1 2 66.6 26.0
XPr—03-163 3 1 2 66.6 19.0

Pr—-03-173 A7t 10 2 8 80.0 43.1 R
XPr—03-123 3 0 3 100.0 54.6
XPr—03-169 3 0 3 100.0 53.3

Pr—03-175 A7k4E 15 7 8 53.3 41.2 kA
XPr—03-43 3 0 3 100.0 26.6
XPr—03-137 3 1 2 66.6 37.5
XPr—03-177 3 1 2 66.6 45.4

Pr—-03-176 #7458 3 2 1 33.3 12.0
XPr—03-177 3 1 2 66.6 20.0
XPr—03-184 3 1 2 66.6 41.0

Pr—03-177 A7} 10 4 6 60.0 45.0 (F34)
XPr—03-79 3 0 3 100.0 57.3
XPr—03-127 3 1 2 66.6 20.0
XPr—03-175 3 1 2 66.6 35.5
XPr—03-176 3 1 2 66.6 24.5
XPr—03-181 3 1 2 66.6 33.5

Pr-03-181 #A7t5E 13 5 8 61.5 21.2 F5
XPr—03-79 3 0 3 100.0 60.3
XPr—03-223 3 1 2 66.6 51.0

Pr—03-183 =A7}5E 10 3 7 70.0 35.7 *%
XPr—03-50 3 2 1 33.3 29.0
XPr—03-69 3 0 3 100.0 55.3
XPr—03-209 3 0 3 100.0 33.3
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Pr—03-184 A7t42 17 6 11 64.7 64.7
XPr—03-50 3 1 2 66.6 66.6
XPr—03-238 4 1 3 75.0 75.0
Pr—03-188 #A7t4# 15 4 11 73.3 25.9
XPr—03-28 3 2 1 33.3 26.0
XPr—03—-45 3 1 2 66.6 20.0
XPr—03-107 3 2 1 33.3 36.0
XPr—03-187 3 0 3 100.0 43.6
Pr—03-200 A7+ 20 4 16 80.0 33.1 e
XPr—03-132 3 0 3 100.0 46.3
XPr—03—-133 4 0 4 100.0 26.0
Pr—03-201 A7t 8 3 5 62.5 32.0 e
XPr—03-71 3 1 2 66.6 30.0
XPr—03—-124 4 0 4 100.0 83.0
XPr—03-129 4 0 4 100.0 47.5
Pr—03-209 =74 12 4 8 66.6 35.0 Rl
XPr—03—-22 3 2 1 33.3 15.0
XPr—03-25 3 0 3 100.0 67.6
XPr—03—-64 3 0 3 100.0 63.3
XPr—03-183 3 1 2 66.6 54.0
Pr—03-210 A7t 8 2 6 75.0 83.3 e
XPr—03-61 3 0 3 100.0 10.6
XPr—03-93 3 0 3 100.0 12.0
Pr—03-212 A7}5 12 4 8 66.6 20.1 43
XPr—03-100 6 2 4 66.6 24.2
XPr—03-136 3 0 3 100.0 15.0
XPr—03—-142 3 0 3 100.0 14.3
Pr—03-218 #A7t4# 8 4 4 50.0 23.2
XPr—03-202 3 1 2 66.6 81.5
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Pr—03-219 A7} 5 2 3 60.0 17.6 e
XPr—=03-77 3 0 3 100.0 56.6
XPr—-03—-197 3 1 2 66.6 40.0
XPr—03—-218 3 1 2 66.6 12.0
Pr—03-220 A7}FEE 7 3 4 57.1 38.6
XPr—03—197 3 0 3 100.0 38.6
XPr—03—-218 3 1 2 66.6 11.0
XPr—-03—-219 3 1 2 66.6 69.0
Pr-03-221 =#A7t5% 8 2 6 75.0 39.1 e
XPr-03-21 3 1 2 66.6 30.0
XPr—03—197 3 1 2 66.6 76.5
Pr—03-223 A7}5EE 6 2 4 66.6 23.7
XPr—03—-127 3 2 1 33.3 54.0
XPr—03—181 4 0 4 100.0 50.0
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Zi-03-1 %-¢
Zinnia elegans stal AFo] FE= 13 F4
Zi-03-80 7}A]
STAE
Zi-03-81 H-H
Zinnia elegans v F3
7i-03-90 7+
36 WMdZ AEAEe AsddE 5S40
EX]— o3 =} Oﬂ% A 242];11— o 2=
e (cm(; (i‘mo) (t::m) (C::m(; d(cm)o (H;];;
7i-03-4 27.0£3.0% 4.0£0.3 2.2+0.1 0.3£0.05 6.5+£0.5 13.0+3.0
Zi-03-4-1 18.0£4.0 5.56%+0.2 2.0+0.3 0.4+0.04 3.0+0.1 18.0£2.0
7i-03-8 28.0£3.0 4.0£0.2 2.0+0.1 0.2+£0.07 3.5%£0.5 10.0£4.0
Zi-03-11 25.0£3.0 2.6+0.1 1.7£0.1 0.3£0.08 5.0£0.6 24.0x2.0
7i-03-13 30.0£5.0 4.0£0.2 2.5+0.3 0.3£0.02 7.0£0.4 17.0£3.0
7i-03-13-1 24.0+2.0 3.5+0.1 2.510.4 0.3£0.10 5.0£0.2 22.0+3.0
7i-03-13-2 22.0£3.0 2.0£0.3 1.5+0.5 0.2+0.04 5.0+0.1 12.0£2.0
Zi-03-19 25.0£2.0 4.0£0.1 3.0£0.1 0.2£0.03 7.0x£0.4 15.0£3.0
7Zi-03-19-1 12.0£1.0 4.0£0.3 1.8+0.4 0.2£0.05 4.0£0.5 15.0£1.0
7i-03-19-2 23.0£3.0 4.0£0.4 3.0£0.3 0.2£0.06 3.0£0.6 16.0+4.0
7i-03-19-3 21.0+1.0 4.0£0.1 2.0£0.2 0.3£0.04 5.0£0.7 12.0+3.0
7i-03-32 19.0£2.0 3.0+0.2 2.0x£0.2 0.3£0.02 3.0x£0.4 11.0£1.0
Zi-03-33 25.0£1.0 4.0£0.3 2.5%0.1 0.3£0.02 6.0£0.3 17.0£2.0
7i-03-36 16.0£3.0 4.0+£0.4 2.0£0.2 0.3£0.10 5.0£1.0 12.0£3.0
7i-03-38 21.0+4.0 4.0£0.2 2.0£0.3 0.3£0.04 3.0£0.5 17.0£4.0
7i-03-40 22.0£2.0 4.0+0.3 2.56%£0.1 0.3+0.05 4.0+0.6 15.0£3.0
7i-03-41 25.0£3.0 3.0+0.1 2.0£0.2 0.2+0.06 4.0+0.5 12.0£4.0
7i-03-43 32.0£3.0 4.0£0.1 2.01£0.4 0.4+0.03 7.0£0.8 20.0£2.0

"Means=SD of 10 plants.
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7i-03-43-1 30.0+2.0" 5.0£0.1 2.5+0.1 0.4+0.04 6.0£0.4 12.0£2.0
Zi-03-44 32.0£3.0 3.5+0.2 1.5%£0.2 0.2£0.03 5.0£0.2 10.0£5.0
7i-03-44-1 40.0£4.0 4.0£0.2 2.0£0.3 0.2£0.02 7.0£0.6 17.0£4.0
7i-03-46 28.0£2.0 5.0£0.4 2.5+0.1 0.3£0.05 8.0£0.5 14.0£2.0
7i-03-47 22.0£4.0 3.0+0.2 2.3+0.1 0.4+0.02 4.0+0.6 20.0%£3.0
7i-03-47-2 30.0£5.0 3.0£0.1 2.0+£0.4 0.3£0.02 5.0£1.0 17.0£1.0
7i-03-51 28.0£1.0 6.5+0.4 3.0£0.1 0.5%£0.01 8.0£0.8 20.0£3.0
7i-03-56 35.0£4.0 5.0£0.1 3.0£0.1 0.3£0.05 7.0£0.6 18.0£4.0
Zi-03-57 38.0£4.0 5.0£0.3 3.0£0.4 0.3£0.02 7.0£0.6 16.0£2.0
7i-03-62 17.0£4.0 3.0+0.2 1.5+0.2 0.2+0.02 3.0+0.3 20.0£2.0
7i-03-62-1 20.0£3.0 2.5+0.1 1.8£0.3 0.3£0.03 3.0£0.5 24.0+4.0
Zi-03-63 15.0£2.0 3.5%0.1 1.5%0.1 0.3£0.04 2.0£0.6 17.0£3.0
7i-03-64 15.0£3.0 2.7£0.2 1.6£0.2 0.3£0.02 3.0£0.7 15.0£5.0
7i-03-65 20.0£3.0 3.5+0.1 1.8+0.4 0.3£0.06 4.0£1.0 18.0£4.0
7i-03-66 15.0+£1.0 2.0£0.3 1.7£0.3 0.3+0.05 4.0+0.4 15.0£1.0
7i-03-67-1 18.0£3.0 3.0£0.3 1.5+0.2 0.3£0.02 3.0£0.3 18.0£2.0
Zi-03-67-2 20.0£1.0 3.0£0.4 1.5%0.1 0.2£0.01 4.0£0.4 17.0£4.0
7i-03-67-3 15.0£2.0 3.0£0.3 2.5+0.1 0.2£0.04 3.0£0.2 15.0£3.0
Zi-03-67-4 15.0£3.0 3.0£0.3 1.3+0.2 0.2+£0.01 3.0£0.5 16.0£4.0

"MeansSD of 10 plants.
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Zi-03-68-1 12.0£2.0° 2.5%0.2 1.3+0.2 0.3%£0.05 2.0£0.1 14.0x£4.0
7i-03-68-2 14.0£4.0 3.0£0.1 1.5£0.3 0.3£0.05 2.0£0.2 16.0£2.0
7i-03-68-3 16.0+£2.0 2.56%+0.3 1.4£0.1 0.3+0.04 2.0+0.3 16.0£1.0
7i-03-69 23.0£3.0 3.5+0.3 2.0£0.1 0.3£0.01 7.01£0.4 20.0+3.0
7i-03-69-1 24.01£4.0 3.5+0.4 2.31£0.1 0.4£0.05 6.0£0.2 18.0£2.0
7i-03-82 11.0£2.0 6.0£0.2 2.1£0.1 0.4£0.02 3.0£0.1 34.0+1.0
7i-03-83 14.0£3.0 5.5+0.1 1.1£0.2 0.4£0.04 4.0£0.1 40.0+3.0
7i-03-84 16.0+£3.0 4504 1.8+0.1 0.3£0.06 5.0+0.2 20.0£2.0
7i-03-85 13.0£2.0 4.5%0.3 2.5+0.3 0.4£0.02 3.0£0.3 24.0x1.0
7i-03-86 10.0£1.0 6.0£0.3 3.0£0.1 0.4+0.04 3.0£0.4 36.0+3.0

"Means+SD of 10 plants.
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(cm) (cm) on &) (cm) (cm)
Zi-03-4 vE 6.0£0.2°  6.1£0.5  4.2+1.0 10.0+3.2 25+0.1  1.5%0.1
Zi-03-4-1 = 6.0£0.5  3.0+0.3  3.3%0.2 35.0+4.1 2.8+0.1  1.5%0.1
Zi-03-8 E 6.5+0.2  6.0£0.6  3.0£0.5 10.0%2.5 3.0+0.1  1.6%0.3
Zi-03-11 »e 25+0.5  4.240.3  35+0.7  8.0+22  1.0+0.1 1.0+0.1
Zi-03-13 =% 4.040.3 43405  25+0.3 15.0£1.8  2.0£0.2 1.240.3
Zi-03-13-1 vE 3.5+0.3  5.0%0.1  3.0+0.6 30.0£1.6  1.2+0.1 2.0£0.2
Zi-03-13-2 AEE 45+0.1 52402 27405 11.0£2.2  2.0£0.1 1.5+0.1
Zi-03-19 g 55%0.2  6.4+0.1 2.3+0.4 12,0433  2.0+0.1 1.340.2
Zi-03-19-1 vE 50+0.3  3.0+0.4  3.3£0.3 27.0+2.6  2.0+0.1 1.0+0.3
Zi-03-19-2 -7 55+0.4  5.6+0.3  2440.1  8.0+3.1  2.2+0.1 1.6+0.2
7i-03-19-3 LR 4.0£0.1 3.0£0.2 2.8+0.1 7.0£2.0  2.8%0.2 1.1+0.1
Zi-03-32 3 7.040.3  5.0+0.3  3.0+0.3 10.0£24  25+0.1 1.0£0.1
Zi-03-33 = 7.040.2  7.2405  3.240.1 30.0+4.1  3.5%0.2 1.740.1
Zi-03-36 = 35404  4.0+0.3 23407 32.0+3.1  2.3%0.1 1.240.2
7i-03-38 LR 6.0+0.2 5.3+0.5 4.0+0.2 15.0+3.8  2.0+0.2 1.0+0.1
Zi-03-40 = 7.040.2  4.0+0.2  2.6+0.6 14.0£2.1  3.0£0.3 1.5+0.1
Zi-03-41 vE 6.0£0.4  6.0+0.3  25+0.1 18.0%£15  2.0£0.2 1.240.2
Zi-03-43 w7 7.0£0.2  7.8£0.6  2.7+0.1 19.0+4.3  3.0%0.1 1.3%0.1

"MeanstSD of 10 plants.
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=5
\]
=
e
ool
rx
i)
)
offt
1o
-y
Lot
g
i

A= 34 s} 4% e 2l 2o A=
(cm) (cm) on on (cm) (cm)
Zi-03-43-1 o 7.0£0.1”  5.0%0.3  27+04 25.0%+1.2  3.0+0.2  2.0%0.1
Zi-03-44 25 6.240.4 52402  2.2+0.2 12025  25+0.1 1.14£0.2
7i-03-44-1 AEE 6.0+0.3  6.3%0.4  2.0+0.3 13.0£3.1  2.5%0.1 1.240.2
7i-03-46 RLE 6.310.2 6.6+0.5 3.240.3  12.0+1.3  3.0£0.2 1.740.1
Zi-03-47 o 4.1+0.2  3.1£0.3  2.6+05 18.0+2.8  1.3+0.1 1.2+0.2
Zi-03-47-2 ARE 4.3+%0.3  3.8+40.2  3.1+0.7 10.0£1.6  1.7£0.3 1.240.1
Zi-03-51 75 6.5£0.4  82+0.3  3.6£0.5 14.0£3.1  25+0.2  2.0+0.3
7i-03-56 w7 7.240.2  6.4%0.3  3.0+0.2 20.0£2.8  2.8+0.2 1.520.1
Zi-03-57 o 6.5+0.1 7.74£0.4  3.4%04 12.0+3.3  3.0£0.2  2.0%0.1
7i-03-62 LR 4.5+0.3 3.3+0.3 3.740.3  13.044.7  1.5+0.2 1.240.2
7i-03-62-1 »E 5.340.4  4.1+0.4  4.240.4 15.0%4.8  2.5%0.2 1.5+0.1
7i-03-63 2E 6.1£0.3  3.1£0.5  2.8+0.5 11.0£2.2  2.5%0.2 1.5+0.2
Zi-03-64 3 5.8+0.2  3.5%£0.2  2.6+0.7 15.0%4.3  2.5%0.1 1.5+£0.2
Zi-03-65 w7 6.5+0.3  4.4%+0.4 32406 27.0£3.1  2.0%0.3 1.0£0.2
7i-03-66 = 6.0£0.2  3.840.6  2.9+0.3 11.0£25  2.5%0.2 1.3£0.1
7i-03-67-1 Axg 52+0.2  4.9+0.5  3.5+04 17.0£1.6  2.0£0.1 1.520.1
Zi-03-67-2 s 55+0.3  4.1+£0.6  4.1+£05 16.0£2.0  2.0%0.1 1.0£0.2
Zi-03-67-3 25 6.4+0.2 43404  23+0.2  8.0%27  25%0.2 1.5+0.1
7i-03-67-4 BE 5.340.1 4.5+£0.3  2.7£0.3 27.0t4.4  2.0+0.2 1.0+0.2

"Means+SD of 10 plants.
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7i-03-68-1 2E 5.0£0.3°  3.340.2  3.2+0.3  6.6+3.0  2.6%0.1 1.5+0.2
Zi-03-68-2 3 5.0+0.2  3.0+0.1  3.0£0.4 10.2+2.0  2.0+0.3  1.3+0.2
Zi-03-68-3 -7y 6.5+0.1  4.0£0.3 28405  9.2+1.0  25+0.1 1.740.1
7i-03-69 LR 6.0£0.2 4.240.6 3.0+0.6 13.342.0  2.4+0.2 1.340.2
Zi-03-69-1 = 7.0£0.1  4.3%0.1  3.3%0.3 20.5%0.5  2.3%0.1 1.240.1
Zi-03-82 Ay 55+0.1  3.840.3  6.240.2 164450  2.0+0.1 1.140.2
7i-03-83 = 4.0+0.2  3.7£0.2  3.0%£0.3 13.7£1.0 1.5%0.1  0.8+0.1
Zi-03-84 BEE+wa 45401 4.3%+0.1  7.4402 12920 1502  1.0+0.1
Zi-03-85 BEywal 45403 44404 51401 10.843.0 21402  1.1+0.1
Zi-03-86 24 5.0£0.1 3.2+0.5 7.3£0.4 11.6£4.0  2.0£0.2 1.240.1

"Means*SD of 10 plants.
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A ALASY A5 9 g B4 3 T istaedsr 2009 wwko] HE %
=2 A Alse® sttt AdAE 757 FelAd 28 AEE Pr—03-9
1 L A7t M B/ AELS Pr—-03-9  1799S YEH
o AT ASBAF A EA(E 204 FAo] T7emolstE HS ABe
‘Pr—03—-9 % 5791, 7cmolAelal 10cmu|wel =7+ 37| ‘Pr—03-43
5 10700191 a1, 10cmo]*¥03ﬂ7zﬂ% Pr—03-141" 5 270°13tk. 571 3070
njgto] = AES  ‘Pr—03-15 % 117001903, 3070 o]Atolar 507K wlwkel A
&> ‘Pr—03-43" 5 470°l%la, 5070 o]do=® wWe AES Pr-03-108 =
27holt TR RE A (GE 3)> Al oA Mol v AT Pr—03-9
%70

5 4Mo1da, A AEe  ‘Pr-03-15 5 2/°19x, w3 ABS
Pr—03-220" 17§o1ar, AW} ABLS Pr—-03-28 1/0la, 54 AT
Pr—03-116" 17013, &% A% Pr—-03-20" 171031, XJ%% A&
Pr—03-99" 5 3701, HEF AES Pr-03-108" 17001, ¥ AES
Pr—03—-140" % 370019tk 37o] 4cm wvto® Z& AES  Pr-03-9 5 11

Mol 1, 4cm ool 5emu|ke] A= Pr—03-43" 5 67214tk HE<E7F 5070
nukel AES Pr-03-9 % 97H°l 3, 5078 o)AtelA  707H wwkel AES
Pr—03—-43" 5 67] 0|1, 7170 oAl AEL  Pr—-03-108" % 270E vtebuth

FTA AEAEY AF D s B 3F F AR dFTE 2009 o] dellA 2209
o] Hie ZREE T ATor stk ARAE 75 el T AT
‘Pr—03-19° % 32712 ettt %*@741&4 AEAAFH 53(F 2)A =
Zol 7cmoldtE 2 AEL ‘Pr—-03-30 F 4700] 11, 7cmo)’do]l 10cm™=|qF
dl =7+ AVE ‘Pr—03—-45’ = 257H0]M51 10cmoldozw & AEL
‘Pr—03-117" & 37/°IAdt. 57t 307HulUP°l HE AES Pr-03-92° &
4701231, 3078 o]ela 5070 vwkel AES  ‘Pr—03-25 % 18710193, 5071
olow We AEL ‘Pr-03-19° % 10710}t /3B EF AL EA(F 3)S
Ao QlojA Aol Wiw-g A% Pr—-03-2217 170 o, =% A%
‘Pr—03-25" % 470°13}

3
1, 73 AES Pr—-03-84" 37401z, W AR

‘Pr—03-30" 5701, &4 A%L ‘Pr-03-119° 2/0]a, AEE AL
‘Pr—03-45" 4710|133, & A% ‘Pr-03-107 37H°l;>ii, A5 AT
r—03-93" & 4710193, &% AT Pr—03-132° 170010, ®e AE

al
o ‘Pr—03-105" 178, & AFS ‘Pr—03-136" 5 37191, I
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‘Pr—03-124" 17/§2 el g74o] 4cm vRtoz S A% Pr-03-19
S 2070012, 4em o)/l Semu]we] AlELS Pr—03-59° 5 11709130
5ecmo]de A% Pr-03-212° 1702 yekstth AskeEr 5070 vivkel AE

Pr—03-25" & 670°]%laL, 507K olelA 707) mskel AlsS  ‘Pr—-03-19 &
1970 ar, 7170 o1l A%L ‘Pr—-03-117 5 7= debgtt

A ALAEY] S 2 NS S4:

HE F AEredS5TE 221 o] Hie AEES W AFow FEsin A
A% 7570 FolA WA AEE  Pr—-03-100 % 2570F yEbgth AR ALY
Ao EA(E oA Ao 7cmoldtE Ze AEE  Pr-03-33 5 47101,
7emolAFol il 10emu|9kel 3+ Z17]E=  Pr—03-42° % 21702 debdth 9571 30
Zfm]gto] &= 741—‘;%—8— Pr—03—-41" % 6700]10 1L, 3070 o)/do]al 507 vlwkel AlsS

‘Pr—03-68" % 11700131, 507) o|do® we A% ‘Pr—-03-96 5 874013
ok sk P A (R 3)2 el QlolA iAol wF AlFS  Pr—-03-49° SO®E 5
A o1Ya, AW A% ‘Pr—03-110° 0% 1700]9a, W A%S  ‘Pr—03—41
So7 601, FIF AELE Pr-03-67 E  1Mola, dAEE AEL

Pr—03—-200" 1700193, & A%E Pr-03-61" o7 4710191, JEZF A
Pr—-03-76" & 27/0°1%l1, Rt A% Pr—-03-112° 2 17001903, 3N As
Pr—03-10" 5 4/h= L‘rE‘rME} o] 4em wREOR A2 Al ‘Pr—03—33’ =
167001913, 4cm ©o]Ate]lal S5emu|9e] AlEL  Pr—03—-165" & 77091%l1, 5ecmol’
o Aee  Pr-03-61" & 2= Yepwth JiskE7E 5071 wREQl Al
Pr—-03—-41" % 137H°13;11 5071 olZdellA 707] mwkQl Ag>  Pr—03-49° T 7
A olRar, 7170 o)l AES Pr-03-68" % 571Z YElth s g W A
%—3— Pr—03—-148" = 1007Hé LERieh
2 I Ee 757 ARAE iAo AfE 21098 Fow AT 17
Lo M3psh= 540 i, 2AF 174, 4T 327, TS 257 AEsielvh (&
4). o]=9 & w7 AFo] 1571, w4 Algol 1670, &35 AlEol 237, EEM”
Azol 97, Mol 572 YERRth A4S tiFEo] ZAl YERUA 4cmulUP°1
W, 4cmo]d— 5cmeolst7F 24700]a1, S5emel/de]l 3/HE vERS T NESE iR ‘1%
oA 5074 W 7070 A}ol= veERA 32700193, 707 o] H= 741%—3— 147H£ L
242 A dEhHA 10 em olskrt TOHE it AR ST A e
2 B Aol i, 5070 oo w w2 AlFo] 207 o] YERWLt o9 ol
zElgete] 1 AeS sEe Fou s 2o, 23 Aoy gt Al UE

111

o\
jins)
_|>~l
1 o
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AT mFe] % g wu] =3 A, mdl 2 we) 33 AF: wezd
Zg 9 wele] mE A AHE ko] el Ade 757 ¢S o] &8k AMEA
717F frAkeE Algzbel g, s, e, A9, 98 o2 kst welxde 24
Th o5 A7F £ 9 dugs oen 1 Ay ANE W HF H 4]
R A=

At AZE A7F SRS SR AA S, 7
e #Zgste] 334 1038 7k4] FAbEly Wi AAIEATH(

E:

o m
m il

| % 7rol 198709 mujx
4). A7F ARG

v B7F AR wujxdte] €53 AAHE U dd otom, o 3
& WSl e AAPEC] 60% oldlo®E w2 Holdla Y FAGE 2070 ©
Aow yetgth olFelA A7t o] #EI wH A EC] woWA AME FTAT
7F e 23 AlF Wl oA SEs AFoE 371 st L, A AdE 2 OA
Z7o] %53 AE  Pr—-03—-100 % 467] AECZ YehdTh ol 4670 AES
Aol A, 2AAF A dF 2009 UlDP)Ol 1270, FAASONgLe Y
2004 old— 2204 wwbheol 2070, WHAAAIE Ohstaads 22049 o) o] 147H=
Ebstth o]=9 A4S A AlFo]l 47, WA Algo] 1070, 54 Aol 147,
eZA AlEel 1371, 734 AlFol 27, BepAl Algol 27, @A Algo] 470E e

v BdE

ARASY A5 9 A B4 0 AS 2 Jis SAo] vud 44 47 23S A

ek, Aty Mdg o] 2L R 10cmolA 30cm® WER O™, 25cmEA]

23807 75d AES  Zi-03-4-1" °& 34A41%°] HATHE 6). IS o

gﬁ 3—4 cm= L}E}M#b‘r 7i—03-11" & 7/ A% 3cmelstE WERA L
Zi—-03-56" % 87} A% 5.0cmolAS yeERdT AAE2 0.3-0.4cmE YE

W, @7&7&—8— 3—8cmE UYERSITE Aol 3em  oldtE HS AT
i-03-63 % 1570& vebwth

MstAEPFAe] 5 GE 7)> el QlojA st Mol WA AFe ‘Zi-03-38

BN o

5 670 AFolAx, FT+WA AFS Zi—-03-84" T 2/, & AT
Zi-03-4" 5 187, 4EEF AES  Zi-03-13-2° 5 3N, =% A5
i-03-33 % 74, dx=% AES  Zi-03-67-1" 5 2/}, WG AES
i-03-19-2" % 57/, % A% ‘Zi—03-32" S 470Z e

ghEe Aty ofF-i Algo]l 47 6cmE YUERH O SOcmO]O]'E ey AlsS
i—03—11" ©] Q%l1, 7.0cmol’ & Yebl&= Al$S  Zi—03-32° & 7/E Y



Ebith. Zolol = 1070 W £33 157) o)A ¥ fHiEow Jehtsd &4
AL ‘Zi-03-8 5oz 267 AEow YElg1, AL AEL 2102 e
t} 2299 doj= thEE 27 3cmE YERWRITH
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24, A% 9 73 540 vy ZeEe 18T A

(el Bg7)=A], Al 239 15, P. 89-96, 2005 3€3%)

1. M

ZElEe ol & ol =EWY stdoly A EEA wES T Sle ofsuE £
slolth. Htoll= AuHol sl 7hgof E3tgo® Wol o] §HY|%E sttt el
Jﬁlgﬁ]r* M FFol A3 o FouEE T4 dFS Tl oEst= A
dolth, ddxstw T4 Y wid FUkeke FAE ZYyEds 22 4TS U
B a1 O‘O‘:q d 5-69 A= TAE T8t = A% (Song, 2004) elA =
v #FF o] AdAs] aqtdY ZElEete 400 AFoE kst R FE o] &5
Q= AL Primula polyantha, Primula malacoides, R Primula obconica 5°]t}.

Primula X polyanthas Primula veris, Primula vulgaris®}, Primula elatiorE <3t
st wHlE FFow Ad# A vk (Kato 5, 2001). ZElEE F FolA Primula

polyantha’} 7F¢ wWol f§E% 1 &d, UF Fl d&8Fo2 o589 S 4F
g ol A2 dex Yrt. 182 Z Primula polyanthall A4S Astes AL

Fl #5559 712 ARE FR3= Aolgt & 4 A (Song 5, 1997; Reiseberg,
1997).

zjadbe sl fAeE dolo] wekA AT
homo—styleZ WreH, &> FHolAx o]t
9} Gilmartin, 2003), Primula X tommasinii®l 735 &F3t= &) 3t FEo
AAste] sHE(fEk) o] ZHar, sHE@F({Ekim) o] B2 Rbdef|, W53t (Rififb) o T+
AEo A8k shto]l a1, O] > Avkal skl Esk Aty XA HA A
F3tet wFsteE sty vFAAAR]D AFsteE Wolxlta skl th(Kurian

(Etfb), 93 ufefs), =+
1ol thekstAl YEY (Webster

>\f L

Richards, 1997). Primula farinosa® 3%+ Z7}5 2 A3/t b3ty wol
AR B1R T, Primula sz'ebo]du-J F3l= AR At 27 =4 30t ol
= AR Al e WErE =53] 3HhetA L‘r %4 5 93, homo-styled] A7}

A& A3 EE homo-—style® A% 22 4 Uth(Waschtani, 1996) 3 3}31
thoole} Ze AH= ZEEdge] AdE FAskEH oA FoskA A8 Aow
Btk ZyEets T8kl 53] E 63 A7brEAS Eote] FRE SH oAY EE
S6 Althel Algel et vt st wajR o s o] &8 4 S Zolth(Song
S, 2004).

2 oAge 3 % g4ol vesta At vE ZelEe FIES S SRS
9% AES Awa] dstel SbwE 6 ATl A% W Al S4E vEo
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2 #A% Awstevk

M

2. A5 9 "

zal g £AE Ay gste] 19999FE F=HEke] oA el A7 =4
(S5) 32 'Pr—03—-1' AEHEl 'Pr—03-80" AIE7tA 80A%, oA zd A7}t &
4 (S6)3t]2 'Pr—03—-81" ASHE 'Pr—03-188" AE7kA] 108741%, 181 oAl
2k A7 =74 (S5) st 'Pr—03-189' AlEHE 'Pr—03-230'7M4 42415 A
Yol AFESESLAL, o]FellA A 9 ste] #HAE FAE SAo] st 507 AE
S Adeto] Al AbgskAdtt.

MakA 22 32 2003 6€ 3o YERA 23 AE (Sunshine #2)°] 12cm
ZeAE RS ol &38te] o = T 1009S 3 b % 12 7F4e 1058 E

° 1

[e:
A =
of 45 B Y AN F AL 12cm ZEkAY ghEel 154 &klth o F
H
[e}

2
T
1

X

HE 10% &3sto] AbEstginh. AaAlEe A% 9 Mstzabe 3 Zo] 930S
shoith 24 AAFRE £E 23 A EFE/A Y] dojola, 2% A&
Al AAola, s o HAolH, e #O Aojoth. ¥ FIFS
TP E 302 %, Aoy g2 58 wU|EIth 4= Mg

o,
)

 He Aol FE AolA dERdh s el widt hEg Eete] 24
I, Mg drs T4 g F e Ao eAtola, Ak ANl g
Aol m= s o] FAX S Egete] YEniglith el A= FEd vjmete]
of 9 A2 29, 22 AR Qs AL TS, okl fAs: A aeldta 27
shlaL, HskAlZlel g4 gl e #dAdel S8l AAF A S, dASHE A
deow ®7) st

3. 2% 4 »&

g A7 4 = Fojaulo] g3 YFoll oste] SAtelA 64thel dldEt
T 2304159 A 2 MIEAS ZAEEAA olE FHo] ddsitty ddE = A
TS 5070 AlES A ti(Table 8).
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Table 8. The generation of selected lines in FPrimula polyantha.

Line Generation Number .Of
selected lines
'"Pr-03-1' to
"Pr-03-80' S5 14
'"Pr-03-81'to 'Pr-03-188' Sé 27
'"Pr-03-189' to
"Pr-03-230' S5 )

QA7 2008 wgro] EH =
T7F 2009 o)delA 2204
Aoz, 2219 o] Hie ATES W AToE s
i W ALAE 5070 FAAA =2 AFS Pr-03-9° & 1271
A AEE Pr-03-19° 5 2070°]3, v AFS  Pr-03-10° &
laiﬂ} olF ol Metre dF7F 7HE #H2e AFLS Pr—-03-9 Z 179Y9]
st A7 b 1 A%LS Pr—03-148" © % 2489US yERTh o9}
o] AlEell whzhA 7H§]r5\—9-‘?:_13117]' A= 17994 AAE 248U0] AL x o] 69Y
o A4S Fa, 3 F B 671€ vk, AA= 8/1E whell JEE &kt
= 9] —5—/‘3 (Table 9, 11, Fig. D)elA %Fo] 7cm w|Rle g F& AELS
‘Pr—03-9 = 37101912, 7cmolAolxr 10cmm|wel =7+ 37| ‘Pr—03—-43’
S 4270019031, 10cmol ez & AES  Pr—03—-141" % 5700I3itk. 457} 3070
HlRko] H= AleE Pr—03-39" & 15700130, 3070 o]/de]lar 507 m|wkl AlE
r—03—-43" 5 19700]30 31, 5070 o|o = W A%L ‘Pr-03-108" % 1674
0]041;].
st @ (Table 10, 11, Fig. D8 4% shaajo] 4l A2 Pr—03-130’
I Pr-03-135" olglth x=F AFE  Pr-03-9° & 873l =F AT
‘Pr—03—221’ 2 uEbsta, H8 Al Pr-03-84" 9 Pr—03-123" ©]qith
SR% AES Pr-03-132 o]x, A¥E A% Pr-03-45 5 37°la, & A
°
7.

- (0]

18
al, 7

r—03—61’ o= 6/lE, AET2 AT Pr-03-76 GSOo= 87H01‘ziv}.
17 AlZL Pr—03—-41 5% 9Jlo|a, 2w} AL ‘Pr—03—-43 1710



3, ZAA RS Pr-03-116 So= 37§09tk Hel ABe  Pr-03-108 5
o2 670 e 3H40] 4em vIREe ® A2 AlES Pr—03-9 T 2770|301,
4cm ool 5emu|RES] AlFS Pr—03-43 & 20700]90H, 5em ol He= AlF
Pr-03-61" & 3702 uepstth 7Ask7t 5070 vkl Al Pr-03-9" S 14
HoldaL, 507 oldellAl 707K mlukel AlES  Pr—03-43" & 2670 ol3lem, 707 ©]
A AFES Pr-03-108 & &M= uswEth Jisserr b wE Al
Pr-03-148" = 10075 e iﬁ}ﬁ%“’ Scm  oJst®  #HL AT
Pr—-03—-9 GTO=F 47)°]a1, 8cm oo ® 31 AT Pr-03-99 To=E 6/E
el on v 1 5371 A3

FTAAew Zejgdt 507 AEAIES st 9 5 179UClA 248U Alolol 3
i, 2009 wRke R dX 3= 74]5(7"@*)8 1271, 2204 ol%e I&= A& (A
)< 18712 debsta ymA 20 AT FAFTeRE UEE T (Table 11). °] &
Al BA Algol 270, A AlEol 117H, A Algol 1870, WA AlFo] 13
N, a28a EEV” Agol 6702 vebwt. 374 i F-2o] A vERA] Semm] REo]
4702 FEES AA T 282 10cmolshrF 45712 fiF-2o] Attt AS &
T AU 7H§]'Tt‘ it Woba 5071 o)ld& YEr= Zlo] 34A41F I, e
Ao or WE Agom, 3070 oo w W AEo] 357HE e °]7L°] zy
o 1 AT e oy st Wan, 24 #ou g Wkt

A ZejEe 14 AlsEo] ol #a gt BobAle A FAkE
22 (Table 9) o whe AWbAQl AAAAAGo 7 a4 drt(Park &, 2003a, 2003b;
Song &, 1997). A7} 4o W& F2 T+ F3 Alde 23S FH142 Azl
e EA S PARE FlEte dAs] 9ojAxut, Fakde] 27t +4 F w
< AFAAE YERAT (Rieseberg, 1997). & A3eoA Mgt s4A gl A7fo] t}ef
ot Zejgdt uGAEE ol &ste] e Eo] g ¢S Adsittd 95 F1FE
o] JE Aow JgiE).

g e XS Aolo] weba FF3F(EAE(E, long style flowered
plant, Pin), @53} (4#if:/E, short style flowered plant, Thrum), T+ <& 4
o A7} &2 homo—style® HreH], 22 FUoA L o]t Zlo] theFatA ‘/Hﬂ'
Ur, I WAx7o= g ow ol o Huta 3t (Webster®} Gilmartin,
2003). xE3t H];HALZJO ;é) :@].L 1:].011]. _Or/\ﬂ o7 .ﬁ_x{g] 73}_7,:9;].3 rEOoZ g—]_oi
< A5 SFAEE BHoy dFsE BEEoE %S Avv BEIEAAS Hety
SR Primula farinosa(G8 A 2n=18) 9] #7}$%2 Ping©] Thrum¥PE T} Eo]
AR T R oY, Primula scotica(2n=54), Primula scandinavica(2n=74),

Primula strita(2n=126)+ homostylous3}$ 1, Primula strital] A% ®vlF59F 2

flo
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RS weletela, S 719 WFEa W £74F Sok whi Blakelth (Mazer 9)
Hultgard, 1993).

B AN Primula polyanthak® ©]7342 od& &2 & Primula% e 3 Zo]
Adl A8 A AsES] diFol 53t (Pin )2 YElsal, 27FFe ol
o7 w2 Holglon, & Uehs ©gsts 270 Adido® AA JAHATH
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Table 9. Growth characteristics of pure lines of Primula polyantha.

Leaf

' Plant Plant Leaf length } No. of Leafz Leaf
Line height width width leaves shape color
(cm) (cm) (cm) (1~5)
(cm)
Pr—03-9 6.4t1.5% 17.1*1.5 8.4%1.1 4.8+0.7 256*2.9 4 deep green
Pr-03-19 7.2*1.3 13.0£2.0 6.411.2 3.2%£0.7 55.0*%11.2 3 green
Pr-03-20 6.1£0.7 14.6*0.5 7.5%£0.5 3.7£0.3 258438 3 green
Pr-03-39 7.8+0.8 15.7%£1.2 7.7£0.8 4.1£0.6 17.0x2.2 3 green
Pr-03-41 7.0*1.0 11.7£0.6 6.5£1.5 3.8£0.7 23.3£29 2 deep green
Pr-03-42 7.8%*0.5 12.8%£1.7 6.4%t1.1 3.6£0.5 26.3£2.5 2 green
Pr-03-43 7.1*1.3 16.8*1.7 8.4%1.1 3.610.3 345*11.1 3 green
Pr-03-45 7.5*1.8 13.8%€0.9 7.3%11.7 3.1t04 42.5%6.4 2 light green
Pr—03-49 7.5%2.1 14.5+0.7 6.3+0.6 3.1+£0.2 65.0£7.1 4 deep green
Pr-03-59 7.8+*1.1 15.0f1.2 8.0£1.6 4.8£0.3 31.6*11.0 2 deep green
Pr-03-61 9.6+1.1 18.0f2.1 9.5%£1.8 4.6*£0.9 25.0%6.1 3 light green
Pr-03-66 6.0X0.7 14.8£1.3 6.7£1.3 3.3£0.7 32.0%£5.7 3 deep green
Pr-03-76 9.4%+0.9 15.6*1.8 8.611.0 5.2%10.3 19.0F4.2 2 green
Pr-03-80 9.2*1.6 16.4*3.3 9.1f1.6 5,804 29.47*4.4 3 light green
Pr—-03-84 9.8*1.3 19.7£0.97 9.6%2.0 4.4%£1.0 58.0*11.9 3 deep green
Pr—-03-92 82%*1.1 17.8£22 8.0£0.3 4.0£0.6 29.4%+10.6 3 deep green
Pr—-03-93 9.5+0.7 18.2%f1.4 8.7t1.2 3.1£0.7 35.0+7.9 3 deep green
Pr-03-96 8.3*0.6 16.2%0.3 7.5%£0.5 3.5£05 61.7*11.6 2 green
Pr-03-99 10.5*1.3 15.3*0.6 7.1%0.8 3.3¥0.5 25.0*7.1 3 deep green
Pr—-03-107 7.1*1.4 12.0*t14 5.310.4 3.310.3 44.0%9.4 1 green
Pr—-03-108 8.2*£0.8 17.4%1.9 8.3t1.8 3.1f1.1 58.0*10.9 3 green
Pr-03-112 7.4%+0.9 15.0£1.2 5.4%1.0 3.3£0.2 94.0+10.2 3 deep green
Pr—-03-116 9.4*£1.1 19.7%1.6 9.6£1.6 4.2£0.8 51.0+8.9 3 green
Pr—-03-117 11.0£2.0 20.0£1.6 9.5%£1.3 3.7£0.5 63.8f11.1 4 deep green

z1 : oval, 3 ! intermediate, 5 : lanceolate
yMean=£SD of 10 plants.
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Table 9. Continued.

e hpelfg“htt VRN Leaf length Leaf width  No. of st:i Leat
(cm) (cm) (cm) (cm) leaves (1~5)

Pr-03-119 10.0%£0.8"° 16.5*1.3 8.0+0.7 3.310.2 50.0£8.2 4 green
Pr—-03-123 7.4%+1.5 14.5+2.0 6.6£0.5 3.6£0.4 70.0£11.4 2 deep green
Pr—03-130 8.4%0.9 15.0%1.0 8.9%11.0 4.1%1.1 63.0£12.0 2 light green
Pr—03-132 9.7*0.6 19.0+1.7 9.0%t1.0 4.7%0.8 45.0£5.0 3 green
Pr—03-135 8.3+0.5 15.3*10.1 7.9%0.9 3.810.2 55.0t4.1 2 light green
Pr—-03-136 7.4%+0.5 17.4+1.7 7.7£0.6 4.1+0.4 54.0£8.2 2 green
Pr—03-137 8.4*0.7 17.4%2.0 8.3%£1.0 4.6*0.5 34.7t7.5 5 green
Pr—03-140 8.310.8 16.1£2.5 8.6%1.1 4.810.6 27.8+17.7 2 green
Pr—-03-141 10.5*2.2 18.8*1.0 10.9+1.4 6.4%+0.8 30.2£4.8 2 green
Pr—03-148 7.0+1.7 14.3£3.1 7.0+1.0 3.7+0.3 68.3*+11.4 3 green
Pr—03-155 9.2+0.8 18.4+1.5 8.1+1.1 3.5%£0.3 57.0£7.2 green
Pr—03-163 11.3*+1.3 17.5+1.3 7.910.6 3.81£0.2 73.814.8 5 deep green
Pr—03-165 7.310.6 16.3£1.5 7.0+1.0 3.8+0.2 41.7%+2.9 3 deep green
Pr—03-177 7.4*+1.1 15.0£1.0 7.7+0.4 3.840.5 41.0*+11.9 3 green
Pr—03-181 7.8%0.8 13.6+0.9 6.81£0.8 3.1£0.2 38.0£5.7 2 green
Pr—03-183 7.810.5 15.5+0.6 7.3%10.3 3.910.4 38.818.5 2 deep green
Pr—03-188 9.3+0.8 17.4£0.9 8.9+1.2 4.8+1.0 42.2+11.1 3 green
Pr—03-201 7.5%0.6 15.3%0.5 8.6+0.5 3.6+0.6 41.3£6.3 3 green
Pr—03-209 9.8+£0.5 16.5+0.6 9.6*t1.9 4.0*£0.3 42.5*6.4 4 deep green
Pr—03-210 7.1£0.8 15.56+2.1 8.4t1.1 44+ 05 325*6.4 2 deep green
Pr—03-212 9.5+1.7 19.4+2.3 10.1+£1.2 5.8+1.4 31.4+7.4 3 deep green
Pr—-03-218 8.0£1.0 15.0£1.7 7.3*+1.1 3.8£0.3 35.0£5.0 2 deep green
Pr—03-219 8.8%£1.0 16.0+0.8 8.3£0.5 4.3*£0.7 38.8£6.3 2 light green
Pr—03-220 7.1t1.1 15.7+2.2 8.110.9 4.8*€1.0 25.0£5.0 2 deep green
Pr—03-221 8.3+0.4 17.4£0.9 8.7+0.4 4.3+0.8 28.0+4.5 4 deep green
Pr—03-223 8.8+0.4 18.8+t2.2 10.3£1.1 4.5*+1.1 28.0£4.5 4 deep green

“1 t oval, 3 :

YMean®=SD of 10 plants.

intermediate, 5 : lanceolate,
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Table 10. Flowering characteristics of pure lines of Primula polyantha.

; uantit
Line (Efttgi /icr?r}g) Fé?zrrfne.r ITSS;EEI fE)E\lgeSritr?g fll\i)?{feorfs ?tyle (();i polleBrll Fragrant
(cm) (cm) /plant YP€ orain
Pr—03—9 yellow/deep yellow 3.8+0.6° 4.9%+0.7 179.4£5.9 42.0£8.8  Pin" MP* ME"
Pr—03-19 pink/yellow 3.7t0.5 55*t1.2 205.6%9.4 51.0£6.5 Pin MP MF
Pr—03-20 pink/yellow 3.7t0.3 5.0%0.6 187.6+1.5 47.5%9.0 Pin MP MF
Pr—03—39 yellow/deep yellow 3.9£0.5 6.5+0.6 181.8%4.1 36.8+2.2 Pin LP AF
Pr—03—41 red/deep yellow 4.2£0.8 6.0£1.0 224.4%*115 16.7%5.8 Pin MP MF
Pr—03—42 red/deep yellow 4.3£0.2 6506 230.0£12.7 23.3*5.4 Pin MP MF
Pr—03—-43 deep red/yellow 4.4%£0.3 6.3£1.2 199.8£11.0 55.010.2 Pin AP MF
Pr—03-45 light pink/yellow 3.1+0.2 6.0*0.8 207.8+t10.7 51.3%6.3 Pin MP MF
Pr—03—49 vyellow/deep yellow 3.5%0.2 6.0*1.1 243.0%x7.0 66.7£2.9 Pin MP AF
Pr—03—-59 red/deep yellow 4.3£0.3 5.0%*1.2 202.8%10.5 47.5%*55 Pin MP MF
Pr—03—-61 pink/deep yellow 56*0.7 7.9*1.1 237.6%f125 36.0£8.2 Pin MP LF
Pr—03-66 red/yellow 4004 45+04 227.8%t12.1 29.0£2.2 Pin MP AF
Pr—03-76 deep pink/yellow 5205 7.6+0.9 225.8+t12.9 27.0£2.7 Pin MP MF
Pr—03—-80 deep pink/yellow 3.9+04 6.7f1.2 193.2%13.0 43.0*12.0 Pin AP MF
Pr—03—-84 red yellow/yellow  3.9%t0.4 6.3£1.2 208.2%t10.5 65.0%10.0 Pin AP MF
Pr—03-92 red/yellow 4.0+0.2° 6.5%t0.7 210.0f12.7 61.2+11.2 Pin MP LF
Pr—03—93 deep pink/yellow 3.6£0.3 7.0f14 214.8£14.9 57.0x11.5 Pin MP MF
Pr—03-96 red/yellow 3.5+0.5 5710 248.4%13.1 55.0*7.1 Homo MP MF
Pr—03—99 deep pink/yellow 3.7£0.6 9.1£1.2 197.8£7.8 67.5+9.6 Thrum MP MF
Pr—03-107 pink/yellow 2.8+0.3 59*+1.2 201.4%t10.8 86.0t9.5 Pin MP MF
Pr—03-108 purple/yellow 3.5F0.2 6.4*+1.2 198.849.4 96.0*10.9 Pin MP MF
Pr—03-112 purple/yellow 3602 6.2+1.0 247.0*52 56.0f12.8 Pin MP MF
Pr—03—116 dark red/yellow 3.2+0.2 5.8*1.2 194.6+8.6 91.0£8.2 Pin AP MF
Pr—03-117 dark red/deep yellow 3.2£0.3 9.0=1.0 205.0£7.0 93.8£4.8 Pin MP MF

"Mean=®=SD of 10 plants.
*Pin, long style with short filament; Homo(style), same position between style
and
filament; Thrum, short style with long filament.
*AP, abundant pollen; MP, medium quantity pollen; LP, little pollen.
VAF, abundant fragrant; MF, medium quantity fragrant; LF, little fragrant.
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Table 10. Continued.

ol U e pusio feol sule S g
(outer/inner) (cm) (cm) /plant YP€  orain
Pr-03-119 dark red/yellow 3.4+0.4" 80+0.8 2138454 56.3+11.1 Pin’ MP* MF*
Pr-03-123 red yellow/yellow 3.2+0.4 6.2£1.3 234.0£12.1 89.0£11.3 Pin MP MF
Pr-03-130 white/deep yellow 3.8+£0.7 59+0.2 245.246.3 66.0%£11.4 Pin MP MF
Pr-03-132 white pink/yellow 40+02 85%1.3 206.3%x11.2 63.3%5.8 Pin AP AF
Pr-03-135 white/yellow 3.9+0.3 6.9+0.9 235.8+8.0 65.0£10.0 Pin MP MF
Pr-03-136 purple/yellow 3.6+£0.3 5405 213.0+£10.1 63.0+£11.0 Pin MP MF
Pr-03-137 deep pink/yellow 3.220.3 5.8f£1.2 181.0£7.1 45.0£10.8 Pin AP LF
Pr-03-140 purple/yellow 4.0£0.5 5.3£1.0 190.6%11.0 62.0£7.6 Pin MP MF
Pr-03-141 purple/yellow 3.8+04 7.0+£0.9 185.8%6.1 66.0£6.5  Pin AP MF
Pr-03-148 pink/yellow 34104 53%£1.0 248.0%£12.8 100.0£10.0 Pin AP MF
Pr-03-155 light pink/yellow 40+04 72408 219.0+£10.3 101.0£12.2 Pin AP MF
Pr-03-163 deep pink/yellow 4.6+0.3 10.0+£0.8 202.0£12.6 65.0x4.1 Pin AP LF
Pr-03-165 pink/deep yellow 4.0+0.2 5.0£1.0 222.3%1.2 40.0£5.0 Pin MP MF
Pr-03-177 yellow/deep yellow 3.3+0.5 5.5+1.0 215.8+13.0 64.0x6.5 Pin MP MF
Pr-03-181 yellow/deep yellow 3.8£0.2 6.0£0.4 226.0+11.3 72.0£9.1 Pin MP MF
Pr-03-183 yellow/yellow 4.0+0.3 5.6+0.5 238.0£10.4 68.8+10.3 Pin MP AF
Pr-03-188 light pink/yellow 4.0+£0.5 7.740.9 202.8+12.1 61.0£12.0 Pin MP LF
Pr-03-201 white/yellow 3.6+0.2 6.3£0.5 239.84£13.8 75.0£12.2 Pin MP MF
Pr-03-209 yellow/deep yellow 4.6+0.8 8.3+0.5 231.3x155 45.0+9.2 Pin MP AF
Pr-03-210 deep pink/yellow 4.0+0.3 54+0.8 218.3%£109 51.3£10.2 Pin AP LF
Pr-03-212 purple/yellow 52+0.6 7.9x1.0 208.4%£150 72.5x6.5 ”[:u LP LF
Pr-03-218 red/deep yellow 44405 7.0x1.0 222.3%£10.6 30.0£50 Pin MP MF
Pr-03-219 red/deep yellow 4.0+0.2 6.841.0 2135499 525%13.2 Pin MP MF
Pr-03-220 red/deep yellow 47+0.3 5.240.8 197.2+77 48.0£10.0 Pin AP MF
Pr-03-221 deep vyellow/deep yellow 4.5+0.4 6.4+0.9 203.2+2.4 50.0+11.7 Pin MP AF
Pr-03-223 yellow/deep yellow 4.3+0.3 6.9£1.0 201.6x5.0 62.519.6 LP MF

"Mean®=SD of 10 plants.

*Pin, long style with short filament; Homo(style), same position between style
and filament; Thrum, short style with long filament.

*AP, abundant pollen; MP, medium quantity pollen; LP, little pollen.

YAF, abundant fragrant; MF, medium quantity fragrant; LF, little fragrant.



Table 11. Number of pure lines classified flower and growth chracteristics of

Primula polyantha.

Early flowered

line

Middle flowered

line

Late flowered line

under 200 days to

above 200 under

above 220 days

Characteristic . 210 days to )
flowering K to flowering
flowering
number of lines
12 20 18
white
yellow 2 2
deep yellow 1
red yellow 1 1
white pink 1
light pink 3
Petal .
pink 1 2
color
deep pink 3 2
light red
red 1 3 5
deep red 1
dark red 1
purple 3 1
under 4.0cm 9 9 9
Flower
. above 4.0cm under
diameter 3 10 7
5.0cm
(cm)
above 5.0cm 1 2
under 50 5 1 8
Flower
above 50 under 70 5 15 6
number/plant
above 70 2 4 4
under 7.0cm 2 1
i b 7.0 d
Plant height above cm under q 7 .
(cm) 10.0cm
above 10.0cm 2 3
under 30 8 3 4
Leaf
above 30 under 50 2 10 7
number/plant
above 50 2 7 7

_62_



Pr—03-66

Pr—03-76

Pr—03-107

Pr—03-108

Pr—03-117

Pr—03-130

Pr—03-132

Pr—03-136

Pr—03-140

Pr—03-141

Pr—03-177

Pr—03-201

Pr—03-209

Pr—03-212

Pr—03-181

Pr—-03-183

Pr—03-220

Pr—03-221

Fig. 1. Growth and flowering characteristics of pure lines of Primula polyantha.
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23.3%10.5
23.0£1.0
21.5%t2.4
20.7t2.1
26.812.8
24.2*3.8
21.6%1.8
23.5t3.5
23.010.8
23.7t1.2
26.3£1.3
22014
23426
26.0£3.2
27.5%3.1
17.0t1.4
225%2.5
21.56*1.7
27.0t1.8
23.0*+1.6
25.0t2.8
30.5*0.7
24.812.6
27.0t2.4

22.0%t1.4

12.2+1.3
13.5%0.6
11.1+1.7
13.8+2.6
12.3+2.3
12.8+0.3
11.5*+2.1
12.0+0.8
11.2£0.8
15.3*1.3
11.5£1.0
11.8£1.0
14.6+0.8
15.8*1.9
8.9+0.6

11.9£2.6
10.6+£3.3
14.5+t1.2
13.3*£1.7
12.8*1.8
15.5+0.7
12.5+3.5
13.0x2.2

11.6+1.4

6.5+0.7

2
I
=

™
I
1z

™

1z

|

2
1=

™

1z

)
1

38.3£7.6
38.3£5.8
40.0t4.1
41.3+12.5
21.314.8
51.0+12.5
35.0£5.0
40.0t7.1
46.319.5
60.0£8.7
55.0£13.0
65.0£7.1
46.3£8.5
37.5%£9.6
35.0£7.1
52.5+12.0
41.7£7.6
41.7£2.9
36.3£4.8
57.5+11.9
32.56%£2.9
40.0£0.1
41.3+10.5
35.0£9.1

40.0£7.1

"Mean£SD of 10

Y1 : oval, 3 : intermediate, 5 : lanceolate,
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313, ZefEel 3 gl o] w2 g 9 AHFEA.

auw
ERERT W ame oam TP EEEE g, AFE

e e em SR

P2-40(28X92) 204.0x2.6° 45.0%10.0 /%= 3.2%£0.9 7.7%0.6 57 18
P2-54(39X43) 171.4+3.4 36.6+7.6 W/ 5.3+0.3 9.7+0.6 100 20
P2-65(43X9) 172455 50.0t4.1 /X% 48%0.2 9.9%1.3 80 48
P2-67(43X143) 173.2£2.2 56.3£16.0 #AF/x= 4.2£0.3 7.1£0.5 86 34
P2-110(76 X220) 182.8£4.1 32.5*29 W/ 54%0.3 9.9*1.6 67 45
P2-127(84X123) 186.8+10.0 50.0+9.4 ¥/ 3.7£0.5 7.7£0.7 64 19
P2-131(86X84) 173.8£4.9 40.0x3.5 W/ 4.3+0.3 7.5%0.7 55 33
P2-146(92X96) 213.2£10.8 67.5+17.7 W/ 39+05 7.0*1.4 66 16
P2-147(93X92) 185.4*4.5 66.3£6.3 W/ 4.1+0.7 8.3*%1.7 83 12
P2-163(102X93) 186.4+3.1 40.0£10.0 /= 4.1+0.3 11.8£0.8 57 20
P2-174(108X220) 185.2+t11.2 57.5+13.2 3%/%= 4.4+05 9.5%t1.3 38 18
P2-182(112X116) 208.5*t13.1 61.3*11.8 HH/Hx 3.6+04 7.5%1.0 43 55
P2-186(116X43) 184.2£8.6 41.3%x75 FZ/x= 4.0£0.1 9.4=*13 71 34
P2-226(135X133) 182.3+£4.8 57.5%+29 3#/Ax 3.9+0.3 8.5%*1.3 66 30
P2-228(136X143) 173.8+£5.9 37.5*11.9 /= 4.8%0.2 9.8+*17 43 23
P2-234(137X175) 186.64.4 425*£17.6 &/Fx 3.8£0.1 6.1£1.0 100 33
P2-245(141X143) 204.6*11.7 55.0£7.1 @/ 3706 7.1%+0.3 60 27
P2-256(147X137) 164.8£7.5 41.3%£229 X&/:= 3.8£0.2 8.6*1.5 86 21
P2-271(156 X80) 175.8+£3.5 53.8*11.1 X#/Xx= 4.4£0.3 10.4+1.3 100 22
P2-274(156X137) 175.6£8.4 36.3t4.8 X&/:= 4.0£04 7.9*1.0 67 41
P2-344(209X183) 181.0+8.3 43.8*14.9 x=/"%x 43*£05 7.3%£1.8 70 23
P2-348(212X136) 184.0£6.0 50.0%f14.1 /= 45*£0.1 83*l1.1 38 13
P2-349(212X143) 173.5£5.5 32.5£6.5 F/x  4.8+0.2 8.5%0.6 94 39
P2-357(220X219) 186.8+7.9 32.3+6.3 W/Fx 4.6+0.1 85*1.3 50 28
P2-361(223X127) 180.0f11.4 36.3+t4.8 Hx/xlx 4.6£0.1 9.1£0.6 75 12

"Mean=E=SD of 10 plants.
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B ZZ Sl A% A3
Wl %3¢ © , o1 o1 2
" h (cm) (cm) (cm) (cm) Y h b
P2-133(86X91) 9.0£0.8” 22.0%x1.8 11.4£0.9 6.3£0.8 2 =AM 40.0%4.1
P2-188(116X117) 11.5£0.6 24.8+3.3 11.4%1.9 6.2£0.9 5 XEA4 525%6.5

P2-218(133X135) 12.5£0.7 23.0x1.4 12.5*1.4 5.3%=0.4 2 =2 20.0x0.1
P2-238(140X92) 12.0£2.2 235*1.3 11.8£09 6.5T1.1 2 524 55.0x6.4
P2-315(183X69) 8.8£0.5 24317 12.6*0.8 5.5%0.6 2 X=A 40.0*4.1
P2-347(212X143) 11.0+0.8 24.8%*25 14.2*19 7.5%0.6 3 XA 43.8%75

"Mean*=SD of 10 plants.

Y1 : oval, 3 : intermediate, 5 : lanceolate,

#0156, ZeEd @AWY (W8 A =29 T4 Az s 4 AFE5A.

&k 314 28737 adE AEH

AL i N N34 34 #24/ s

EN R (cm) (cm) PG EVA:))

AR

P2-133(86X91)  180.2%£7.9° 50.0t9.1  /x 3.9+0.3 7.0%0.8 43 32
P2-188(116X117) 184.0£10.6 35.0£12.1 3A&/x 3.8£0.5 9.8£0.9 83 36
P2-218(133X135) 177.7£5.1 21.0£1.4 3/A% 3.5%£0.1 7.5£0.7 57 10
P2-238(140X92) 184.3*10.5 56.3*11.2 AF/= 4.2+04 75+1.9 100 7
P2-315(183X69) 196.0£4.9 60.0£9.1 x/x= 3.8£0.2 5.6%x0.5 53 12
P2-347(212X143) 178.8£5.6 425%£6.5 ‘&/= 4.7%£0.2 9.0%14 75 14

"Mean=SD of 10 plants.
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£ 16, ZelEe Wy AEge] 4554,
FRES “* EWE e o as
(cm) (cm) (cm)
P2-1(4X119) 11.3£0.9* 19.3%£2.1 9.8%€1.0 5.3%0.9 3 = 68.8E2.5
P2-29(21X221) 11.5£1.3 27.0x2.2 15.0%0.8 7.5%0.4 3 RS 38.8£8.5
P2-57(39X221) 9.0£1.0 21.8€1.7 12.4%£0.5 5.9+0.3 3 = 27.5£6.5
P2-231(137X93) 11.5£1.7 235%*1.9 115*1.6 4.8£0.3 4 ZA 41.3%9.5
P2-307(177X181) 10.0x1.0 21.3%3.1 9.1£3.5 5.4+0.7 2 X = 38.8%7.5
"Mean=®SD of 10 plants.
Y1 @ oval, 3 : intermediate, 5 : lanceolate,
E 17, melEeh By AREe A5 9 AE5A.

AXE
5 37 2~ 517 =) =t
FEES et e S G TR
204 (cm) (cm) L @D

)

P2-1(4X119) 196.0+11.5" 38.813.0 S4H/¥x 3.3%£0.3 9.3+0.9 57 18
P2-29(21X221) 166.5£2.6 50.0x11.6 /2 49%£0.4 85*1.3 70 7
P2-57(39X221) 167.8+3.4 4251104 RAx/Ax 4.6+06 7.5%+1.3 100 55
P2-231(137X93) 187.4%£4.8 36.3%£9.5 B/ 3.6£0.4 9.4%£1.7 75 7
P2-307(177X181) 179.4*£10.6 47.5%£10.4 /2 4.2£0.1 8.2%£1.9 71 35

"Mean*=SD of 10 plants.
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2
e
X,

Eo] Ee 20054 8¥ 20¥0] HER

A Z3F AT (Sunshine #2)° 12cm
3PS o] gl s 23 o 1009 SISt

= ol & 12k 7R 105% E
gololl 459 Eok A A7 F AAL 12cm ZAEH 3E 1FH G AE
T71Q0 6€ HHE 9€7HA = 30%AES st =7F AUAA EolAlE AS W
Aatth. 712 W gL Qog JERA EIAE (Sunshine #4) ¢ Qo g H g
HZ 10% &3s}o] A}% stk AT B D NstAE A ol HSlE Wl
shth 2 AAFFE £S X AEA S ERE7A S dojola, 2% AE
Al Aol s %ﬂ A 7goln, stae o] Holoth Oﬂﬁﬂe TS 1%,
FHEHE 33 w)eda, dokgk g2 52 mU|edh A5+ M7l 2emo)
dEeE A FE AlA L}E}a‘iv}. shale 29l o] mpg ) k&S %Lv‘i——s}O% ZAFeESd
I, Meihedge T2 9% F gst d7kA e extela, sk s 7)ol 3
Aol == gtE o] F7AAE EFrete] YEIT AAES vtEo® T FAo] &
3 A 1= wU|sta B 2 5= SGlth @7 Ad As 1= o As 3
o7 /8

2. A8 A%

7t ZelEE B4 £F 2 23F(FED A= FF AT

gkl A 2 1T o] kst ‘Pr-03-247 & 1070 1 AlE
S HEAR o AWEh(E 18, 19, 1% 5). o]52 MeA2e A7t 165U olat=
A Agolal, JMskrErE 2570 oo vt e 548 vehdth 230l 10cm v

sgo] AXE AEES Pr-03-24' , ‘Pr-03-164" , ‘Pr-03-188 % 3
A AFoln, FEFS  Pr-03-102° olx, JEFL  Pr-03-153 , =%
‘Pr-03-173 ,  Ax#FS  Pr-03-65' , ®el=  ‘Pr-03-113 ¥

‘Pr—03-103" ©]a, &AL ‘Pr-02-138" X}—zr ‘Pr—03-62" ©]3it}. o]
o ol BAS vhehiEA &% BEye DA AN Astui vk 84

= YE L Qloh vz shdo] #AN g el e 32}730] 4em mREO R A2 F3
& r—03-138" & 378 ©l3 Y A= 4em o]doli ScmulRbolth. JHstRETE
o] 570t} A &0l H

oA WA YeER oL 4070 o]l AlES  ‘Pr-03-24" &
2 ks st AGS Muketgl oy ‘Pr—03-164" 5 57 AlES E3] %3 EA e

=

gEzt TaT 1ZF U= FF ML

hvA
zEEe =5 14FE EEF Pr-03-130° T 147 AES AWsAoH(E 20,
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21, 7% 6). M3FA29d47E 1709 o)ty Hwd =AgFTo=r EH £ 9y AL
10cm FEolw 47t 307 A% H& Algo] tiitolth (iR 20).

shgale] A A% Pr—-03-130° I Pr—03-178-1" °]i, =
‘Pr—03-50" 3} ‘Pr—03-55" , R R Als ‘Pr—03—-145" 3}
‘Pr—03-156-1 27 Aselx, AEEF ‘Pr—03—-148 , w7t
‘Pr—02-2" , ‘Pr—03-86" ¥ ‘Pr—03-92" , AF+= ‘Pr—03-108 , @8

‘Pr—03-78-13" , ‘Pr—03-140" ¥ ‘Pr—03-141" ©|3lt}.

olg} ol F, A\ UAAEGE A 27, =74, 270, A 27, [EF 1N, wA
37, A=A 1K, FA 3 & vFe A4S dER L Stk 34 o] 4em
o]4olal  5cmv|REo| ), 7H§}T7} Hlw2 @A yerskow 4070 o]l AlES
Pr—03-55" & 57/°ltk.  AAEo] nmA gz ZARks AdEgle
3N AsL 53] dzsA UERSUH(E 21)

oft o

‘Pr—03-50

F FEORAM Pr-03-55-1 % 67H% 1gECR, P2-336" T
4

= F1zx3s Zhzt Adsisich(E 22, 23, fé. AR ASTE 160U AF=
] Z2AFOR B ¢ a, 234 10cm oo R sty 447 3070 A% Hie
Algo] diF-Eolth(E 22).
stakdo]l A ‘Pr-03-551" AEY X3S P2-3360 I P2-442" o]%]
I, Ax"g A% ‘Pr—03-184-1" , AxzZF A% ‘Pr—03-9" 9}
‘Pr—03-228" , =% ‘Pr-03-223" AFI P2-344" zFo|c}. WA x
& ‘P2—-131" ‘P2-271" ¥ ‘P2-274" oY1, AFA AL
‘Pr-03-24-3" %%  ‘P2-165 ¢ P2-67 2 Uuwiu, Sz

‘P2-228" I P2-349" otk 34 Scm oo wlwA A, MstFER 3070
oo W e Awsiorh. dAdEe] waA FEd vk Adsigioy

hd

Pr—03-55-1" & 67l 53] 458 YElEt (R 23).

o|g} o] TAFEY AFS TS AR Awsty, UYES 1A4FY F1x2T
S EF3slo] AdElg=t o) Fo EEHFgUEA A 2 F3 HHEAS 1dE
Stk 1T =4 FAuael] gsto] AFS e AHIEH FAEFO] HAEH
B2 gukE ER o] 98 Aow sl Aot F1xEo AFES A9 k3l
o] oE I AF WARE Yol FHtE PR n|=stALY e A4S yeldigd
FA3] 237 dANAE 1HES Basts AHo] v Howg gzeEn
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¥ 18 MBI B4 2F 24 G A=) A FE 4G5
A% e 2% 1% 9% 9y A%

Pr—03-24 8.4+0.8 16.5*1.5 7.4+1.3 4.3+0.6 4 ZAn 41.1%+7.4
Pr—03-164 9.1+0.7 15.6+1.7 8.1*+0.8 5.1£0.4 2 ZA 32.5%£6.5
Pr—03—-188 10.3£0.9 16.2+0.8 7.5%0.6 4.5+0.5 4 7l = 31.5%6.5
Pr—03-102 8.1*+1.2 16.7+1.2 9.3+0.8 5.6*0.5 3 ZA 32.6%£2.8
Pr—03-153 6.4£0.4 15.1*1.9 8.2%0.8 4.7£0.4 2 % =5 31.8%2.5
Pr—03-173 10.1£1.2 14.9%1.2 7.5%1.3 4.2%0.7 4 =2 30.1%6.1
Pr—03-65 10.1x1.7 18.7x2.2 9.3%1.1 6.7%£0.4 2 =2 21.1%x4.2
Pr—03—-113 7.4£0.5 14.6x1.3 7.3%£1.2 4.1+0.3 4 % 5 27.1£7.6
Pr—03-103 10.1£1.2 16.2%+2.1 8.4+0.9 5.6%£0.5 3 = 30.1£7.9
Pr—03-138 8.2+0.8 14.1*1.5 7.9%+0.7 6.1£1.1 4 zA 19.2+2.4
Pr—-03-62 5.1%£4.3 13.5%0.7 5.2%1.1 3.9%0.1 2 5 27.5%£3.5

"Mean=E=SD of 10 plants.

E 19, ZlEY B4 4% 24 14T GAD FE) AR5

498 @7 aulA
= 5|7 3l 17 51 A0 3l 2= 5}~ Q5
E EF I SR B Ase Asaeas T T ST

Pr—03-24 4.4%£0.5 6.6%0.8 AR/ 43.1%7.5 148.2+4.7 1 3 e
Pr—-03-164 4.6*0.4 7.8%0.3 9&E/Ax 40.1+£5.8 156.4£3.5 1 2 e
Pr—03—188 4.2%£0.2 8.4%x0.7 AR/ 36.1%£6.5 154.7£5.5 3 3 HE
Pr—03-102 4.9%x0.2 6.8%1.1 2/ 34.1%9.6 166.5£2.8 3 3 Gz
Pr—03-153 4.4+0.3 4.9%0.5 AE/ 1w 47.1%7.6 160.2£7.5 1 3 U5
Pr—03-173 45104 7.9%1.2 /A 42.1%+5.7 149.7*4.1 1 1 U5
Pr—03-65 3.9+0.3 8.3*1.1 Ax/Ax 25.1£3.5 169.3£2.6 3 1 e
Pr—03—-113 4.2+0.2 5.2%£0.3 E(H)/= 27.1£5.7 159.3£5.5 3 1 HE
Pr—03—-103 4.6+0.2 6.9*£0.9 E(H)/= 26.1%6.5 166.3*£4.4 1 2 ke
Pr—03-138 3.1*0.1 6.5*0.7 & (e)/x= 23.1%2.7 166.8£3.1 3 2 e
Pr—03-62 3.5£0.2 5.5*0.7 A(H)/x= 47.5+£3.5 160.2£7.5 3 3 e

_76_



x 20 ZYEY TaE 1ZFT AL FFY ASEA
A% 2% 2z A% 98 qa A4
Pr—03-130 6.7£0.4 14.2%1.1 6.7*1.1 5.1%0.5 1 =2 25.1£3.5
Pr—03-178-1 7.5%0.6 16.8+1.3 8.9=*1.2 4.6*0.6 2 =20 21.7x2.4
Pr—03-55 8.7£0.7 16.6x2.1 8.7£0.8 5.6x£0.7 4 % = 33.1%£2.7
Pr—=03-50 11.1+1.4 17.2x1.5 8.5*1.5 5.2%0.8 3 7 =5 39.1+4.2
Pr—03-156—-1 11.1£1.1 22.7%£1.5 8.5%£0.9 4.6%0.3 2 = A 23.3%2.9
Pr—03-145 8.6*0.7 16.2%+2.2 8.6x2.1 5.3%1.3 3 =2 31.1x7.4
Pr—03—-148 7.3+0.6 19.3£1.5 7.6*2.1 4.8*+1.6 2 A= 22.1+2.6
Pr—02-2 7.6x1.1 15.6%x1.1 8.5*1.1 4.6=x0.5 3 zA 31.1£5.4
Pr—03-86 7.4%0.9 16.1£1.9 7.8%+0.8 5.3%0.6 3 EAR R 24.1%4.2
Pr—03-92 7.5%0.9 15.6%x1.1 7.5%0.6 6.1%£0.6 3 A=A 24.1%£6.5
Pr—03-108 9.4%+0.8 16.4£2.3 9.6%+0.7 4.5%0.6 4 =2 29.1%6.5
Pr—03-78-1 7.6%+0.5 13.8%1.3 6.9%+0.9 4.9%0.8 1 Z = 26.1%+4.1
Pr—03-140 6.5f1.2 14.1%x1.3 6.7£1.2 6.2%1.1 2 =2 21.1%£4.2
Pr—03-141 9.3*+0.7 18.£41.1 9.9£0.6 6.3%+0.3 1 T2 39.1%£4.2
"Mean=SD of 10 plants.
¥ 21 2885 T85 14T AT 59 MEEA
A% 37 sm s Asns  Asegas ooE W A
(1-5) (1-3) RWES=ZA}
Pr—03—130 4.1£0.1 4.2%£0.5 3/ 25.1£3.5 171.3%£3.1 2 2 e
Pr—-03-178-1 3.9£0.2 5.7£0.5 3 /% 27.5%£2.9 176.5£7.2 3 3 ¥
Pr—03-55 5.10.1 6.8%1.2 %/Aw 41.1+7.4 162.7%£21.4 1 2 e
Pr—03-50 4.4+04 87104 /A= 34.1%4.2 166.4£4.5 1 1 HE
Pr—03-156-1 42+10.2 9.6*1.6 H/x= 45.1*+13.2 160.3%4.3 1 2 1
Pr—03—145 47103 7.2%x1.1 H/Aw  25.1£35 166.6 4.2 3 2 BE
Pr—03-148 4.1+0.5 6.7£0.8 FE/w= 28.3*17.6 169.5%t4.8 2 2 e
Pr—02-2 4.4*£0.4 5.5%*1.1 LA 52.1%4.4 156.5£3.4 3 2 e
Pr—03-86 5.4+0.2 5.7%£0.3 wW/Aw  251%3.5 160.3%+4.5 3 3 e
Pr—03-92 4.3%+0.3 6.1*x1.4 wh/ 1y 26.1£2.2 164.3£8.5 2 1 »E
Pr—03—108 4.2%+0.2 8.1£0.8 A(H)/x= 22.2£3.1 164.7£3.2 2 3 e
Pr—03-78-1 49%0.3 6.3£0.7 /= 40.1%£7.9 155.2%£4.6 2 3 RS
Pr—03-140 4.3+0.3 4.8£0.8 /= 23.1%2.7 164.4*£5.4 2 3 e
Pr—03-141 4704 7505 W= 57.1%£4.5 148.3£2.6 3 1 e

"Mean*SD of 10 plants.
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i 22, ZYEY UE 24F 2 Fl F39 AS54
AE =7 ZE SR A e P o
Pr-03-55-1 9.641.1 17.942.1 O.1%1.1 51406 2 ¥4 411465

P2-336

10.11.1  18.1+1.1 9.5+0.5 5.1£04 4 A4 31.747.4
(Pr-03-130 X Pr-03-24-2)

pP2-442

11.30.6 20.1£1.1 11.5£0.2 5.6£0.4 3 A 28.745.5
(Pr-03-178-1XPr-03-55-1)

Pr-03-184-1 11.1#£0.7 18.8%1.6 8.6x1.1 52402 4 XA 481476
Pr-03-9 8.6+1.1 185%1.6 9.240.6 4.3+0.4 3 A 281427
Pr-03-223 9.540.7 19.3+#1.9 10.5+1.9 6.3+0.4 3 A=A 421476
P2-344
8.1+1.1 17.1429 85405 52402 4 A=A 30.3%1.5
(Pr-03-209 X Pr-03-183)
P2-131
9.6+1.5 16.6x1.5 8.3%1.2 5405 4 A 273425
(Pr-03-86 X Pr-03-84)
P2-271
10.3+0.6 21.1+1.2 11.3+1.5 7.4+0.6 2 A=A 21.2+1.2
(Pr-03-156 X Pr-03-80)
P2-274
11.3+1.2 18.3+1.5 10.1#1.3 5.7+0.8 3 A=A 17.142.6
(Pr-03-156 X Pr-03-137)
Pr-03-24-3 11.4+0.6 18.542.4 9.940.9 4.940.6 3 M 334423
P2-165
11.3%0.6 19.14£2.2 11.1#1.1 5.840.1 3 XA 266457
(Pr-03-103 X Pr-03-108)
P2-67
12.1+1.1 18.6+0.6 10.1+1.3 6.1+0.6 2 A=A 243+1.2
(Pr-03-43 X Pr-03-143)
Pr-03-227 9.4+0.5 18.74#0.9 10.1+0.7 5.840.2 3 =4 33.147.6
P2-228
7.640.6 15.3+1.5 8.5+0.7 4.740.1 1 =2 35540.7
(Pr-03-136 X Pr-03-143)
P2-349
11.6%1.5 18.6%1.5 10.7*1.5 6.8+1.5 2 XA 271426

(Pr-03-212 X Pr-03-143)

"Mean*SD of 10 plants.
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23. 2glEg Y& 1L

ol
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SE,
oo
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e |
of\
lo
=
b

=] =
£4

A& 34 3} SR As Ashrg el AAE 7] MR
S (e} =1 T AnoaT (175) (173) ‘ﬂ_v%}—/\}

}o{t

Pr-03-55-1 5.6+£0.2 7.1£0.8 3/x= 41.1+4.2 151.242.7 1 1 &

pP2-336

4.8%0.3 8.5+0.5 3¥/x= 31.6%5.8 155.1%1.2 1 3 5
(Pr-03-130 XPr-03-24-2)

P2-442 _ _
5.140.5 9.1+£0.3 3/%= 41.7£29 161.24£9.5 2 3 Ric
(Pr-03-178-1XPr-03-55-1)

Pr-03-184-1 6.1+0.3 8.5+1.1 A%x/F = 41.245.4 145.3%4.6 1 2 Rl
Pr-03-9 6.1+0.3 7.4+1.1 A=/% = 46.148.2 156.5+5.2 1 3 4o
Pr-03-223 6.1£0.5 7.5+1.2 »/ZFx 37.1£5.7 153.4%6.2 3 3 BE
P2-344 }

4.440.1 7.1+0.7 =/Ax 39.348.1 165.3%7.2 2 1 U

(Pr-03-209 X Pr-03-183)

P2-131 B

5.1+0.4 7.6+0.3 /%= 30.1+5.2 166.7+12.3 2 2 45

(Pr-03-86 X Pr-03-84)

pP2-271

6.1£0.2 8.1+1.1 /%% 20.1£5.1 169.7£7.5 3 3 R
(Pr-03-156 X Pr-03-80)

pP2-274

57404 9.141.1 /% 23.742.3 164.6%4.7 2 3 BE
(Pr-03-156 X Pr-03-137)

Pr-03-24-3 5.9+0.4 9.8+0.2 A/Fx= 33.1£5.7 147.3%4.6 1 2 R

P2-165

4.3+£0.4 9.3+1.2 AH(¥)/= 26.6£7.6 163.3%12.3 2 1 I
(Pr-03-103 X Pr-03-108)

pP2-67

4.740.2 9.74£0.6 A/%= 33.3£7.6 159.3%£6.8 2 1 R
(Pr-03-43 X Pr-03-143)

Pr-03-227 5.8+£0.5 7.3+0.8 ¥ =/X= 43.1£5.6 152.6%7.3 2 3 e

P2-228

3.7£0.3 6.3£0.6 /%= 26.7+4.1 172.1+4.1 3 3 R
(Pr-03-136 XPr-03-143)

P2-349

) 4.4%0.3 8.8£0.3 /x= 30.3%8.4 155.7+5.7 1 1 I
(Pr-03-212 XPr-03-143)

"Mean=E=SD of 10 plants.
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Pr-03-24 Pr-03-164 Pr-03-188 Pr-03-102

Pr-03-153

Pr-03-103 |  Pr-03-138

a9 5. zoEd 54 24 A4 (T AT E#F
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Pr-03-178-1

Pr-03-156-1 |  Pr-03-145 Pr-03-86

Pr-03-92 Pr-03-108 Pr03-78-1 |  Pr-03-140 |

a4 6. 2EEH FE AT 55 AR
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Pr-03-24-3
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5. 2B o] o3 Ak FEAN 4 Azt B
429 Auwd 9 2359
(e gstr)e==], #2348 25 P. 230—236, 2005 649)

1.4 4
I EgHE 400 AFo R boFstAvt = ol &5 e RS Primula polyantha,
Primula malacoides, Y Primula obconica %°|t}. Primula X polyantha+v

Primula veris, Primula vulgaris®} Primula elatiorE Z3+3lo] wujy #=so0= <
H A 3 (Kato &, 2001; Mazer$} Hulygard, 1993). x5 F FoANA Primula
polyanthaﬂ 7].x1- U}o] OEQ—r 01‘:«E] ;HHH FFo2 o]_‘é_g/] ook%]
sl el A= deE A Qut. 18P ®E Primula po/yantha«l TAE FAdsk
F1 ¥55%F9 712 A5E Hst+= Aolzt & 4 3Atd(Reiseberg, 1997; Song %,
1999). =glEagE FHste] 53] v 63 AVt S Skl FRI S5 Ald e

PR
flo

r\r flo

_{

%
Se A Algel tiete] ¢E=7F ddstd wHjgRer ol§d £ Q& Aot
(Song, 2005). o|d A-F &3t FFc QoA HIsh= S5 Hdsty] A= ¢
A FEEE FAol st x3sgo] 73t Il AP ojo sty s
H7ratr] fleto] F2 ol FARE Wol Abgste] gh=dl o] W 23 AE
& B A Al FFANEDE FA FAeke] Ry 2FE2 HolE AT
AT (YRt d 24D 3 u7e AR (ST y 2D oE o
ARRE vlwd F&gs 4 2 FATE & It (Kempthorne, 1956; Griffing,
1956). Zr=o°] zta & oy 7HA A= 744

59 My} Mutggo] ) WHolA e F Qs X3 SF

o] Fotdo] H= HA Aol A "l Yo st g HwE @S AU
o] At (Song %, 2001a; Griesbach, 1996; Kim, 1995; Sink, 1975). 1t}
gl dist 24, 2%, A%, A7 9 ANzt Y 47 Fde] did FHAEAS
A9 gl AAolth AR FF WAA7HA "= ol st k4 FA AA PFA
52 Mz U BAVE 9lorg A Ao FHAEA T T3k oujrp gtk
2 7] g2 3 FolA A FEo te A A W F3egS 43 HauE gk
< 4 99t} Song 5(2001b, 2001c, 2001d)S #HAFYotlel 67 AE +=AZ o]
Huwesk Fy 1570 23 9 ozl lojAd =3, =%, 44, g, M3 U gdd
TA A 59 FA FJAe g 23 W AsHAE B89, Song(2002)
7} Song 5 (2004) x| W Avdye]e] FAE ojdHwuidt Fy 2F 2 kXl 9
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o #H FAel U 2 D ATAAT BAGAL. B ATANE 6714 =
dEeh AT oW wujste] N Fio) 2, 2E AP, A%, A%, WY, 23
4, Aaeds L 235 59 4% 9 e B g Jued 2 29%
99 Agstel FAAYS B,

2. A 9 Y

ZelEes 1999958 FRlste] AF & kol 64T (Se) ol that 3837 Al
d= ot A 2 iste dHo] #d (st #ddE 6741%S ol &Skl
(Song, 2005). Adef o]g¥ X EAS Table 113 Fig. 53 o] A% 4 7
50l M= v=A Yehds s Agsiglth o8 67 s ol wHjet 14 %
15293 4R 64 s a8 2%, 2%, 95, 9%, 95, 7H§]r-r—» A, A
2314 (floret diameter) 9 43k4E FARskIth AWAlE e 952 2003d 64
o] FER A 3 AE (Sunshine #2)& AHE3te] 12cm %E}/\E]l@}—roﬂ 3 =3
10094 sglch 7h e 9 F 106l 1053 Ze1 EFolE AREsto] 454
& AN 1§ AAAS 12em EFERAE Sl 154 sglth ol al27]<l
6€ THH 9E€7HA = 30%A-dE st 2=7F AUAA mobA = s WA
72 gl A o] ARG Wi gFE g qul?_i S 34 % (Sunshine #4)ol Ho§
o EHEE 10% SFesivh ARAEe A 9 fskAbs So] whdd A3

X

—

* of

I

— W

of stk 232 AAFFE S E3et ﬂ%iﬂfﬂ BRE7A 2] Adolola, 2FHe
AEA L AAola, At £ AAolnt. e MEA el 2emold H= Ao F
£ AlojA YRtk Astaedss T2 3% 5 Es GrbA 9 TX}O]E, A3
= A7 stAlo] mE gE el FAAE 2dFeto] UERSITE A A4S T
sty Fstyl FASFs A4 HAAF T2 el “New Mystat” %— o] g3t o
%359 #AAL Griffing model TS A& tH(Griffing, 1956).

3. 2% 4 3%

ZAFE 97) A FA 9 AdEA Ak (Table 25) o4 2342 Wiy F; X5
A asAEE ALe 2% A, A, 9, 9%, 95 U sk dT T 3
A% 159 FoAo] JIAFHGeH, 53] 2% A, Lk, 944, 9F 4 dF
SO Abole mEE fogk Fo] ABHAAE B, Mtredgods 1k F
FAHAE vEbTh mebs 24 2% A, sk, 94, oF%, 97 9 s
Q95 59 FASe AA JFS wau 2P TS FA @E Jow gHe
ot} 2% S Wl EY F, BFoA 2%, 84, A8k, 944, 9%, 997 ¢ Mska
295 59 A5 f940] AFHR T 2, A, 23, 9, 9F U A5
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Table 24. Growth and flowering characteristics of 6 parents used in diallel

cross in Primula polyantha.

Plant Plant Horet Peduncle Leaf Leaf
Parent height width diameter length Dﬂaoysw;o ﬁ%r eotf length width ﬁagvgsf
(e (cm) (cm) (cm) (cm) (cm)

C 76809 180+14 39403 63104 195.6£116 390465 90402 58402 380457

D 76104 186123 38402 60403 1980+105 420475  86£L5 52404  31.044.1

F 75105 188416 37402 54408 19664110 380457 101413 6.0H0.9 340441

G 79414 152434  41X03  66£11 2170481 21.0459 @ 6.7+24 35807 20.0£30

H 93105  2L6425 52402 75405 2080465 233128  12.3#05 66807  26634.6

J 5002 110403 30802 45402 2210465 100£20 45402 32401 200435

"Mean*=SD of 10 plants.

Table 25. Correlation coefficients between growth and flower characters in

parents and F; hybrids

Characters Plant Floret  Peduncle Days to  No. of Leaf Leaf No. of
width diameter length flower floret length width leaves

Qig“ﬁt 0.63°  -0.02® 076"  -058" 056" 059" 053" 045"
Dlant -0.04™ 083"  -0.68" 058" 089" 088" 047"
giloret 003  -0.03" -0.32° -0.07"  002° 013"
Pedunele ~0.66" 055" 079" 077" 048"
Bays 1o ~085" 077"  -078" —0.80"
Ro. of 0.61°  0.64" 073"
oal 089" 049"
L 052

ns

, ", "Nonsignificant or significant at 5% and 1% levels, respectively.
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Table 26. Analysis of mean squares for combining ability

variance components of Primula polyvantha.

and the estimates of

Componert DF PN Pt Lloret Pebede Dee i Mol een s leave
Mean Squares
GCA 5 4.887 23077 1077  3.077 186.047 30694 1385" 338" 6093
SCA 15 6.077 12917 0187 5117 210377 151877  7.58" 2.14"  100.40™
Error 40  0.33 1.98 0.02 0.23 2016  19.44 0.85 0.17 13.47
S'g 0.56 2.63 0.13 0.35 2073 35.93 1.62 0.40 5.93
S 574 1093  0.16 488  190.21 13243 673 1.74 86.93
Se 0.33 1.98 0.02 0.23 2016  19.44 0.85 0.17 13.47

* | “Significant at 5% and 1% levels, respectively.

Table 27. GCA effects of each parents for 9 characters in Primula polyantha..

Leaf

Leaf

Parent Plant Plant Floret Peduncle Days to No. of No. of
height width  diameter length  flower floret length width leaves
C -0.27 0.00 —-0.04 -0.08 -0.19 2.50 -0.57 0.04 0.76
D 0.65 1.83 -0.03 0.69 —4.44 8.54 1.14 0.61 1.81
F 0.52 0.37 —0.24 0.08 —6.40 5.00 0.95 0.25 4.10
G -0.56 —1.38 -0.05 -0.42 6.76 —4.79 —-1.24 -0.90 -1.11
H 0.81 1.67 0.70 0.65 1.60 —6.46 1.37 0.66 -3.40
J -1.15 -2.50 -0.33 -0.92 2.68 —4.79 -1.65 —-0.66 -2.15
Mean 11.81  24.72 5.11 9.61  224.87 46.39  12.79 7.50 42.31
effect
LSD 1a* 0.18 0.43 0.04 0.15 1.38 1.36 0.28 0.13 1.13
LSD 2b 0.47 1.16 0.10 0.40 3.71 3.64 0.76 0.34 3.03

“la, 2b: LSD at the 0.05 level of probability between the effect and zero, and

between two effects, respectively.
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Table 28. SCA effects for growth and flowering characters of 6—parents

diallel cross of Primula polyantha.

Parent and Plant Plant Floret Peduncle Days to No. of Leaf Leaf No. of

Cross height width diameter length flower floret length width leaves
C -2.08 -3.86 —-0.33 -1.74 3.31 -4.76 -1.32 -0.65 2.20

D -3.74 -519 -0.52 -3.78 14.14 -11.85 —-4.57 -2.18 —8.21

F -3.99 -3.61 -0.13 -3.40 16.73 -9.76 —-2.86 —-0.99 —-9.46

G -1.49 =277 -0.35 -0.74 10.73 -8.51 -1.15 -1.10 -12.38

H -2.41 -2.86 -0.55 -2.03 7.06 -3.51 -1.36 -1.09 -2.80

J -2.83 —-5.19 -0.72 -1.90 22.89 -20.18 -3.15 -1.90 -11.96
CxD 2.17 3.64 0.13 2.32 -11.11 7.53 3.30 1.59 -0.51
CXF 2.63 3.10 -0.33 2.76 —-17.82 16.07 2.82 1.28 10.54

CxXG -1.62 -0.15 0.54 -1.74 14.68 -14.14 -0.99 -0.27 -12.59

CxH -0.66 —1.86 0.13 -0.13 21.52 -15.80 —-4.09 -2.17 -11.96
CxJ 1.63 2.98 0.19 0.26 -13.90 15.86 1.60 0.86 10.12
DXF 1.38  —-0.07 0.13 1.66 —-4.23 -3.30 -0.05 -0.62 1.16
DXG 2.46 4.02 0.10 2.82 -3.40 13.15 2.47 1.46 4.70
DXxH 0.76 1.64 0.21 0.43 —5.57 1.49 2.03 1.30 3.66
DxJ 0.71 1.14 0.48 0.32 -3.98 4.82 1.39 0.63 7.41
FXG 0.92 1.14 0.18 0.10 -6.77 1.70 -0.18 0.39 5.74
FXH 2.88 3.43 0.26 2.37 -3.94 6.70 3.39 1.16 1.37
FX]J 0.17  =0.40 0.03 -0.07 -0.69 —1.64 -0.26 —-0.25 0.12
GXH -0.04 -1.82 -0.17 —-0.80 —-12.44 4.82 -0.59 -0.03 16.58
GxJ 1.26 2.35 0.06 1.10 -13.52 11.49 1.60 0.66 10.33
HXxJ 1.88 4.31 0.68 2.20 -13.69 9.82 1.99 1.90 —4.05
LSD 1a’ 1.09 2.75 0.25 0.86 8.04 7.90 1.65 0.74 6.57
LSD 2b 1.25 3.07 0.31 1.05 9.80 9.62 2.01 0.90 8.01
LSD 3c 1.16 2.84 0.29 0.97 9.07 8.91 1.86 0.83 7.42

“la: LSD at the 0.05 level of probability between the effect and zero. 2b, 3c:
LSD at the 0.05

level of probability between two effects with one parent in common, and

between effects with no common parents, respectively.

Table 29. Heritability of 9 characters in Primula polyantha.

Plant  Plant Floret  Peduncle Days to No. of Leaf Leaf No. of

Heritability =~ height width diameter  length flower  floret length width  leaves
Hy 0.32  0.23 0.19 0.25 0.01 0.40 0.35 0.30 0.12
H’g 0.88  0.89 0.98 0.90 0.10 0.86 0.87 0.92 0.83




Fig. 8. Growth and flowering characteristics of pure lines and their crossing

of Primula polyantha.
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6. me)gele] 44 ¥ 4

EAger)=A], A24H 25 P. 259-266, 2006 69)

1. A4

#H a‘/}a}oﬂ/ﬂli shal ol thsh §Fo] ol o] Folxa Ut 53] £ A A
7], BoF 9 Qo] A mek F3 o]l #AATIA e QlolA Fash dA FH st
=g Hola AFH J %f 45 & Favt O]‘jr(Cornu 1984; Ewart, 1984).

TP EEHE 400 AF0 2 toksiAgE F£2 o851 U= AL Primula polyantha,
Primula malacoides, %X Primula obconica = ]D} Primula X  polyanthaw
Primula veris, Primula vulgaris®} Primula elatiorE Z3+3lo] wujy #=so0= <
A At Kato 5, 2001; Mazer$} Hulygard, 1993; Webster®} Gilmartin, 2003).
o TolX Primula polyantha’t 7% ol f&HiL U, i 52 A5 o
e Flolth(Song, 2005a, 2005b). %3} FFel X Azt FF= /MEsH)
Aeixes 4 FETEE Ao i FHYEE oldstes Aolthol= AT SETA
52 Ay ’d‘%ioo] EH Holl A wl-g- FQsith. 23 SF OIOV\ W 7HA
o] FalHo] H= AA FA A 53 W dFo| et GHGAL nwA Wwe o
T7F B Utk (Fick, 1976; Gotoh, 1954; Kim, 1995; Samata, 1964; Sink, 1973,
1975, Sink®} Power, 1978; Song %, 2001a, 2001b; Song %, 2003). 18} =
gadtel] loiA A Y, ¥ A7), o] A W Rk #E fd A =S

719 Ze = s

BoATE 29 A 9 =), 99 4 0 mepo] e melEeh wAE wHlsto] we)
279 5HS 2AAL, AR ED) L omiel 9ol A FA B BeuE
AAgoA meEe faol #et 71z AR Agstngt A

2. A5 2 Wy
sl gebe] 2o A F7], Fy 9 9o wok w Mo B3 - BAEr] 9]
g AN E o833t (Song, 2005a). £ w34 AF0), AN A%

), B3 AFB), =4 Asd % 2y A= =
6cm= & AlE (M8 BAE) # 3emzE 2 Al (DE ol &3, £99 FHe= +
A ASM A BESE A& o1&t & 2719 ds dsd o® yehs A
A I B3k AT olgsta, ol AFs As® I B3I ) As=
o gaklar, oo M AxA AlF{E) g A5 AF(A)S olgsiin. ol ¥
2 7" w2 ED, 28a o5 Fui(F2) 9 Auget Ao A4 gHds =
Arete] 13 AGEE @Qlshy] flste] x2 AAE skl o5 FAE 200549 8
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4 2590 wFEP A, dF F 309 323 Edolo] 7HER o 20059 11€
219 A7 12cm E2tAE ghdo] FAsHth Fx 9@ wejxES 509 A st
o 307AE FABAI F2+= 1507 4 stFste] 707 12070415 #FAsHAA £
A A7), FE 9 9o BeF 9l A T AA FAES 2006 39 15Ul ARSI AL,

=
kx4 F1& 1070414, F2 4 ouze FIAAE AAS FASHS o)

X
XP) X3, =ZADCRGA (JXB) 23, =ZAXEEUXD) =%, &

}J_; ~ [e]
A X B AN (CXF) ZgoA, o5 X3 (FD o tgr 387 o5 AAY(F2) % o
el 9% 3 FHY A E HAA (2 AF) A= Table 303 Zt) o5 %=
of slolA wmBAXAMN(IXF) 232 mFolal, F2& @09 3k 2 A4 (F)

ek g A XA (JXB) 23 WA, F2E =

Ll J&o] 1 : 322 #gH 3tk (Table 30; Fig. 9). 3t

IXD) %3 (F1)S gFEZTo|gly, B x3A(CXF) %3 (F1)9

3L 3 wEpMolQlal, F29 AL B (nFA) ¢ FA (3R Fla 59
Al ( 2

wE AT =3 AP wnE
k<
=]

of QlojA Lol E AXxFL ZAMHxJ, BXxDY %I (F1)S =A ez, A
(F2) Al&2 & A 3 &2 A 12 F¥HAT(Fig. 10). A uwwlE 98 ozl
F13b 219 & v&2 & 2 1 A2 2 12 yetsteh webA o5 x3telA 29

1
FAoE v Aol B

ool FEA ATXBFFTE ATUx) Y =23 FD ] e Fefe}, AAHFE2) 9
oA wrte] ok KA A HAY (12 A7) A= Table 329 v} o] FF
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A AXFEATE AWUXD Y 24 FD 2 531 A2 Yepskar, 2HAth(F2) o] Hl&
FEX 3 B A 1R 2YEY A s A Jugd F1d 39 &
algo]l 531 20 1 0 B 2 12 Yebstth webd ols 2eelA o] a3 A
= o e A AR FEvs Zo] et

H=Z717F stuel AlE (A, @3HE) X ZE77F o2l

et =718, AA(F2) 2 o agte] ofgh & &7

2 A7) A3z Table 333 Zrh, @3 X vshd (AXTF) 3 ol (F XA
o YERgaL, AT (F2) vE2 v3shd 3 93 12 22y

& o ok, 24
TS 98 A P13} A9 w vlge] a1 wEg 1= ek o
2ol

A ols EFeIA 2o Vs & Y] dEFAAE AR fFAdEds Flo
o}

X
g;_oq A o] x@ A AEA) < A HA ASE) S 2FED A tish o] A
A AT AA (42 AA) A= Table 349

e l—wmm% A o] 9 s, AAT (F2) vlEol A4 3 1 x4
1= welorh AAaNE 8 ol Fl3 A9 B ujge] A% 1 ¢ Ak

1% vehith webd o5 23l o
frhe Zlo] wait,

1o AL @ el dRFAL SHOR 4

uh 9 ke fARY

oo mapol AEARI ABMB) x BAFA AEQ) D Fad) £FU B, F1)
o Amokw AU (F2) 2R el o o B fH AU AW (12 A2
e Table 359 @ GEAYE BAS RALFCEDE Sen debin
AAY(F2) WEe BA8 3 PHAE 12 FaHQdFig 1D, £ AFanE
9% iy Fla Bel el wEol B8 1 PHAR 1% e, ey o
5zl mae Bade] $A0T @ 49 dAKART} FgRTHE Zo] WA
o},

Ly
2 Sapde 49 9aEA heo
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g &
H 17 (Song, 2002; Song =, 2002; Suzuki®} Suzuki, 1984 N1
AR A A kA R E A 2ol dRlAte] 29k A WA F8ko]
A€t (Song &, 2001a) 3L &Stk g sFyete] stdd V) FAA7 2 o
(An—-Ht1-Gf-) zZt7} & 7|89 stafdx xfo]lz Ayl o4 Syl wrpam o
+ Ay w7 o g velbd 4 Qlrkal sto] olF Ao #E fAAE WRIAY R
C"\:]-b X 7 (Wiering¥ Vlaming, 1984)¢} £ A3 oA g &} 3lAlo] thelxl ¢
o GREE e 2 A, £d g2 343 FEo] oM s
A= e S gol & 4 Sk sfinkely] 3] g fHde Bt
%“—'.Joﬂ \’418}04 4o g 283 7 (Mosjidis, 1982), Salpiglossis sinuata®]
o] AL wmAAxgA x3to] F2 Ryl w30 HA 1 F e} wido)
GHIxtZ2 &1 E St (Conner?} Erickson, 1991). $HH IAT Aofx T4 &
A4 9l waol ghale = gfo] fAxEe] e wep ddEEva shIth(Ryust
Cho, 1996). Pelagonium x hortorum (geranium) 2] M 2& oA, Orange x White
Z3k2 F29°)A orange 1: peach 2: white 12 YeY E94d A= FHd3tta
ak3lEk (Shifeng &, 1990). b8 2 Ados =X AN TXF) 2T =7 x
22 AN ddex ALl aev
VS

o
52
F

5
n
T
o
Lo
oty
£

WA UXB) 2 (FD L = wrgao

EFAXEENUXD)E 29 PR FAHI ojeh o] xejEete] A f

A2 GdAA7E gt 3ol mhebM s A, o A B =g fHow

eI s ket ol A WA o] 34 el ® whad vt 9tk (Song T,
|

e}
R ! ar =
2002; Song 5, 2003). 3l Moo W owejsk F2 o] sAde A A3 7
o
=

Al FAA7 A f

A= g S wk v, ad S4e Hod nt 947}
3 L fA447 243

$A4Y w R ¥ L A= @A &3 Int7} oa“éo] ]
tt skt (Robertson®t Ewart, 1990). o]} 7o)

A2 s A zge] wel 1 AT FAA Fgo] g2
zalEeke] & A7]9 A2 & Aol AR ALkt F)
s &

)
o

41

=
PN
P
Ae Bw3 W B 5L Sk v SARN} Qa, 2ol 2 3o

H stk (Ewart, 1984; Sink, 1973, 1975; Song, 2001b). =

Z

o

7

[e)
3

Mo
[

STy

=)

Petunia axillaris, Petunia inflata, Petunia parodii®}y Petunia violacea 5 47l
AY3E FXoR i gysE RoR ok x3te] FAMdls digst 30 A3 1

4
o
R

of
lo
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2 EEsila ol HAwl (backeross) = 112 Fgste] & =719 FdL st
7 $Adolal @RIAZE A8dve Zle B tH(Sink, 1975).

B Al o] FFX Ao #osts fFHAE dRJAAEA FF e Ao tfsto]
THoE etk Zo] wE Rk AA 2 NP e 23 P dvrF o yERd
© 99 g2 Edd AR FAHUTE WA ofH Qo] mofo] 4z (of A

o sl E4A o= YeElt1(Song 5, 2003;
Suzuki® Suzuki, 1984)= HFuol o] geje lojA FHa g F1 =82

2¢ ¥y 10 Y 20 948 12 #EHo Edd $A4H0=
FAEG T ¥ (Song 5, 2001b). =3t T EZ(Primula sinensis) 01]7\1‘: F1
< S FHEY FEE UE I F2 A BEeF EeolA BEde] E

M

of sl $Adoletr A TH(Somme, 1930). weba] 3ol #Hojst= FAA= ?_‘r
Zpo] A RE 3o b= & A e B $ACE Yehte Ao B 4
o}

2)
(Song %, 2003). Dieffenbachia 2] ¥F3]
(Henny, 1982), Aglaonema? ¥i%] AT w
1983), Amaranthus %9 AFYE b <2Ix
(Kulakow %, 1985). T3t &F+F9 mEg 54+ 547
Aoz FHEta 3t (McGeel Baggett, 1992). 39 F3] A2 3} =)
2] F2 FeAdiela Hebd 10 drepa 20 34 12 JehA 29d 4o
2 8-S ®ol FokBranch, 1985). o9} o] ¢l Ayl mke] HHojst=
AAZE & AAbet= A 2 AP fAFSE A3E Bl

o]%Fe] il X}EE TRreto] B 3 Bk, o] A7), oo Al 9 B Fof #o
st A4 FAo fFHxE & IR ERlE Aol tiF-Folith & AFeAE =g

0 I o

Bebe 2o A, 2ol =), wop W A9 A3 woke] wolst fAAE W AAE
FRHd, 2ol A4S S EE RO SR fRHL, 29 27, Fu % Qe
M wope g SO F7H vk

4 A% 2o}

sejgete] 2o 4, 27), Ful 9 Q9 weks A 5o A4 FAo| e f4

M
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A& sk olg9 FAo] & Alee v ¥, welx(FD, A7 74 A
(F2) @ Auzts sto] F2nlE AT FAo] = X A (JXF) =3 (F1) &
Aoy, F2v =%AF A9 uHjgo] 3 1 12 oY, R x I
(CXF) =39 g4 3 mepdolglal AAt) F28] st R @ Sk 0 53
Ao wlgo] 12 1 19 FYor FHEHAT o AT|eA Fo] F AxAS A
(HxJ, BXxDY 2 FDS A vepsta, A0 F2) vl&> & 2 3 22 3 1
2 FEEa, o] FERN AxFFI AMHX)DY 2FFDS FEH Aoz U
Eluta, AT (F2) 9 Hl&S FE2 A 30 #HH3 A 12 BYEdy. w3 93k
xohebd (AXF) 232 Thshd o Ebskar, 2RAT) H) g3 3 943gd 1%

T EH T dAo] AmAX [ A (AXFE) S 2F2 2

o] A 3 AxA 12 B, o 1o & zx

(BxJ)& E}" %'Si L‘rE‘rkkﬂ xM]EH(F2) H &2 Blgd 3 %E‘r%?‘% 12 %al
E&
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Table 30. Segregation of flower color in F;, BCF; and Fg2 populations of the FPrimula

polyantha.
Generation Petal color No. of Expe(.:ted P Prob.
Plants ratio
P (D) Yellow
Py (F) White
Iy Yellow
Fo Yellow 7 3 0.993 0.5070.25
White 20 1
Pid) Yellow
P2 (B) Red
Fi Red
Fs Yellow 18 1 0.050 0.975~0.95
Red 55 3
P (D) Yellow
P2 (D) Pink
Fi Yellowish Pink
Fo Yellow 24 1 0.308 0.90~0.75
Yellowish Pink 52 2
Pink 28 1
P (O) Purple
P2 (F) White
F Purplish White
Fy Purple 16 1 2.588 0.50~0.25
Purplish White 40 2
White 12 1
F1 XP(C) Purplish White 28 1 0.490 0.50~0.25
Purple 23 1
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Table 31. Segregation of flower size in F;, BCF; and Fs populations of the
FPrimula polyantha.

No. of Expected 9

Generation Flower size Plants ratio x Prob.
Pi1(H) Big
P2 (D) Small
Fy Big
Fy Big 31 3 0.133 0.75~0.50
Small 9 1
Fi1x Py Big 30 1 0.670 0.50~0.25
Small 24 1
P1(B) Big
P Small
Fy Big
Fy Big 18 3 0.130 0.75~0.50
Small 5 1

Table 32. Segregation of petal morphology in Fi, BCF; and F: populations of the
Primula polyantha.

Petal No. of Expected 9

Generation morphology Plants ratio x Prob.
P1(H) Wave
P1 (D) Flat
Fy Wave
Fo Wave 29 3 0.133 0.75~0.50
Flat 11 1
FixPy Wave 27 1 0.180 0.75~0.50
Flat 28 1
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Table 33. Segregation of flower stem morphology in Fi, BCF; and Fo populations of

the Primula polyantha.

Generation Flower stem No. of EXpe(.:ted p Prob.
morphology Plants ratio
P (A) Mono
P2 (F) Multiple
Fi Multiple
Fo Mono 8 1 0.148 0.50~0.25
Multiple 28 3
P (F) Multiple
P1(A) Mono
Fi Multiple
Fo Multiple 42 3 0.207 0.75~0.50
Mono 16 1

Table 34. Segregation of leaf color in Fy,

Primula polyantha.

Fs and BCiF: populations of the

) No. of Expected 9
Generation Color of leaf . x Prob.
plants ratio
P (F) Light Green
Py (A) Dark Green
F, Dark Green
Fo Dark Green 32 3 0.008 0.90~0.75
Light green 11 1
F1 XP; Dark Green 35 1 0.778 0.50~0.25
Light Green 28 1
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Table 35. Segregation of leaf shape in F;, F. and BCiF; populations of the
Primula polyantha.

Generation Leaf shape No. of Expe.cted x 2 Prob.
plants ratio
P1(B) Oblong
pP2@) Oval
F1 Oval
F2 Oval 19 3 0.013 0.95~0.90
Oblong 6 1
F1xP1 Oval 30 1 0.667 0.50~0.25
Oblong 24 1
P1(D) Oval
P2(B) Oblong
F1 Oval
F2 Oval 39 3 0.059 0.90~0.75
Oblong 12 1
F1xP2 Oval 31 1 0.153 0.50~0.25
Oblong 28 1
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Fig. 9. Flower color pattern of parents and F;, and the Fs segregations
in the combination  of  Yellow X Pink (upper, JXD) and
Yellow X White (lower, J XF) in Primula polyantha.

Fig. 10. Flower size of parents and F;, and the Fs segregations in the
combination of big size (H) Xsmall size(J) in Primula polyantha.
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Fig. 11. Leaf morphology of parents and Fi;, and the F: segregations in

the combination of oblong(B) Xoval(J) in Primula polyantha.
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74, ZelEg 7 A R 9 7 A BE AR Y
(el 87| &2, A247 23 P. 267-272, 2006\ 6€)

1. M

Tl Edhs 400 Fo R vgFskA F2 o] g5 gl
P. malacoides, 2 P. obconica s°lt}. °l5 & TN P polyantha’t 7} ol
gER 3 9y, i EFEOe F] wiEoln AR: AEoz oA 9ty P
X polyanthas Primula veris, P. vulgarisSt P. elatiorsS &3slo] wrjsEl o7
44 Aot (Kato 5, 2001; Mazeret Hulygard, 1993). W&t Primula polyantha
o £AE FA7] A= 6-7AH A7E FAEE sto] AdE AN F == A
& skl ATRTH(Song, 2005b). FE@& =AE o8 wFe] FFS Bash] 9

rr

AL Primula polyantha,

stod E&H 3, AAAQJ AFAAE F ’5‘]-5 A% o$ =23t} (Reiseberg, 1997;
Song &, 2005a). wHj&dS o fq1 AEdoly A7t B3t & 40 22
S o] g3t AFALS A Fim §—§]“rr—/] AFS &G4 & 4+ A+ (Song,

2004a, 2004b; Song %, 1997, 2002; Song¥ Park; 2002). 181} Z gl E2lolA
= ol 7R ol K E FrolE = Qi)

g e XS Aolo| wekaA FF3F(UERFE(E, long style flowered
plant, Pin), @53} (Fuf:fE, short style flowered plant, Thrum), == ¢F <0
=3 YA ¢ $] o 91+ homo-—style® et (Webster® Gilmartin, 2003). 4wk
Aoz AFshe ol FH A% A ste] FE k) ol #ar, (LK E) o]
W A, @3] e g el XS gl A1, el ¥ Aria
3G9t (Kurian® Richards, 1997; Mazer$®} Hulygard, 1993; Waschtani, 1996).
st P. farinosa &8 0] Aw (BAEM) 1+ FA vebde @84 (RifER) & s}
ARG Iy ot wiEo] w1, 49 FATLE wol BT (Ehrlen F,
2002) 1 kit olg} o] ZelEek= 37]e Trxol weE R FA FA4o] o
2 yehbeE S & 7 vk mebA obyE] FEo] S siutEA et AFel o
wol mEavd FFH g AV S Aol

B AYES ZeEe diste] AUk, du wvl W gE Ale 3 BbeR F8

I A7l =72 Fe 9 e & o] tve Ae s U AFHS
A zelEete] ASAAE sty

(

2. A= 3 ¥y
ZgEehE 199998 A7F S st TAIH (ST oM S 9 JRske] FHo]
T () strar dwkE 4570 AlEE °lE38k3lth(Song, 2005a). wHlE £1E AlE <]
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WEL 20049 69 3¥el JERA 3 AE(Sunshine #2)& A8kl 12cm =
~Eghiel ¢ 23 3 10085 etlth ol § 12 7HA> 1058 Ed o] skl
459 Fob AN F, AL 12cm ZekAd 3] 154 315tk o5 1 101
6€ WHE 997 = 30%AFS st =T AUAA FotA = e WA S ﬂv}. 7}
2 g 3 :

Ao ol g M ERA EIAE (Sunshine #4)0] Hol§ H<4 HuE 10% &
gato] Abgetdh FF Al wE A 9 AFHLS ZEH F5sHPin) <l
Pr—-03—4' % 9AE, A%E9 Homo style)§l Pr—03-24—-1' 5 470 A%, @53}
(Thrum)<! 'Pr—03-53' & 77/} Ale< ol&ste] Il wHlE 3 & FAIHEH=
ARSIt mEgh zElEet 'Pr-03-13' & 5AlEE A7F i, Fd wdl, bR
<9 WHoRE wiE Sla, AVEEE ATl ZelEe 'Pr—03—4' 5 10455
A Zo] Aztst & 10 HACE 3R oA WY e wHlE sk § 2
2 AFHE ARGl ¢k ZElEee] =57 0.3mmAEE & 'Pr-03-25' 5 8
M A%, 0.lmm=Z 2L Pr—-03-69' 5 87/ A%S v wHlE &Qa, =2 3}

Fol] Feveld w2 =¥xE FIEF B2 Pr-03-4' 5 545 FEFo] Ho]
A S AER A2 Pr-03-25" § SAlEe Iv wuE AR & FHakE 9 A

& et LE 499 waRSE 244 1032 FoR AARAo A%
wpebd 29 9 A7 R Febd 85lA 1687HE Stk Fabge &
& A Fold] AR mEYe] £8 WEER WS, ATYS U &

o|% AAT FAT FA Fits|elrh

3. 2% 9 u%

oA w2 HaE 9 AFH: ZeEet F53H(Pin <l 'Pr-03-4' & 97F,
XP% 9 (Homo style)?l 'Pr—03-24-1'" % 470 A% % @53 (Thrum) 2l
'Pr—03-53' & 7/ A FAFAEEHE Table 367 2t 7} AGHE FAIZ )
ste A g sVl witel ASEE wel Sl v2A Yehisdl, 83 o4 15
S7HA AAlRt Ay Pr-03-4'° AFds Avbgo]l 60%°lde Hala B
80.6%% A uWEhwil, mEY FAFE P 37.202 UA dEbgnh A
of A& 'Pr-03-24-1'% 4416 H+t 94.8%= dws] & A& Hoy n
FeEIE T B 27.5MF BT e AT ofF IutebA| (dEe] w
= of 5%)4& Ak, AAF R wis A Fotk A89 AA7F 2] "ol
shio] HARA Ads] A7F o] HAT ANt ol dt AT AFsRvs F
Ag7h A W= AFE wola vk AeEs Aol s 9 A5 gdo)
Foote] YR ngFor FFE F dukd AFe=H mwEol 19 54 ¢
wjio] tieket 7 7F dvka et el 9ske] Aage 53.3%% WA A



o] wE ZAaE 9 AQF ] s 'Pr-03-13' & 5A1EE A7F
Fu wul, ert5ES 8 Ay EAFAYEHLS Table 377 Fig. 127 At} o] 3
o] 44.3%, Fv] wlE 71.8%, EFFFES 83.6%¢]%ith ALF
Z¥ol 9.770, Bzt 22,670, EF7FFERS 274705 vEb
o g 4l mFed FAFE B7F A0 b weka, dvjals gk
e Aoy vl gsskA zﬁzﬂoﬁ} aug A e A 2 AFH

7t wEjA7]e] mE FaE 9 AFH

473 ZeEet Pr-03-4' 5 10418s AZo] /M 10 4= 3xEHE
|58E 103E 7leox Fvjumst A3 FAFA 5> Table 38% .
3 e NEE 109 ol 46.8%, 1004 209 olulE= 66.6%, 20
oA 309 o= 72.5%°19Y. EYF FAFE MEE 109 olul+= 10.474, 10
Aol A 204 o= 30.570, 20l 3049 o= 24.170 o]Sith. o]9} o] Jistx
Zlel= &g 9 nRed FAFE AA vEba, s 109 ol FelA 204 7t
w1 %

o N
— =
w N

)

)

A Hahgol WRAT FAGI H B A% 2 A0E 0 $4
gsta Aste 2 Sk 47 W] $40] Helx FAol
FE Aoz waHt 109 olfdle Be £Eo A
el ool ol A% @R w (R BEol %

L FF A7) BE FAHgE 9 AQFH
&2 F57F 0.3mmAEZR 2 'Pr-03-25' % 87 A% 0.lmm=z F
'Pr—03-69' & 870 A&l tiste] Pl wmiE st A} FAYY 5> Table 393}

Ak ols H AR FFEF E AL 76.4%, FF7F A AL 36.6%01Ah 1
T TATE F57F & 32 30.17, 778 Fe A 24170 o]qint. o]g} o]
4 wRed FAee gA Yewa, =571 & 2

o

R =
2o FAFE HYrh ol FEsF 2 o] g We T
7, 7]

lohg 9 AEH
iz o] Lo w¥A E=xE FJrE L& Pr-03-4' £ 549 3
ko] Bolx & ALRE AL 'Pr-03-25' 5 54|50 thslo] dn wHE & A3
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TAYA 5 Y-S Table 403 Zr} o5 Hf 3
L g FATE hEFl
pa

she ko]l A28 43.3%01th aF
shedo]l A2 g 11770 olgleh olgh o] 3ol @2 AlTel des] g
gl mEed A WA e

= AgelM Ak, Guan) Y Ebeiel mE AR eH S AVt &
&2 44.3%% kI nFe G FAFRE 9702 A vigkrh sAut Pl

gL & olEntt 4538 T FA o] Utk ¥ FAE WHAHE F3kE
yadue = J9 ST AbrREvheE Pujaie] ost Fxrt WAl yER AL,
Frjwrj R oE AE e wiel & T U WA WERsHH(Song, 2005¢).
oo} o] Artitel wE FAFATH| Bt AR 455 BHA YElhve A/l
At el Ao wE AHbAQl AAAAE o R s E Tk (Park &, 2003; Song,
2005a, 2005b; Song 5, 1997). d¥t8 o=z A7} £ wWE F3 T F4 Age
AEAFY 74 sYe A AxFel we $EASTHY AR FlEtes 94
5] Wolzltkal akglar, wuakgbA o A&l QlojA At &t F3F wAES oF
5.8%¥]& 2 YEFlth(Rieseberg, 1997) 1 siQlth. ZelEet AV TS B7bFAE
oy nRed B A= FAgE 207 BA YEg oy AEAY e €538 4
A JEbs il (Michelle?t Richards, 2000), EPFE s ZelEEh  (Primula
sieboldil) & AA = DHARGY T2 23E 9 d@d T Ba FHho] b
sHAIRE, THAE A7 A3 7 stk (Atsuko 5, 2003) 3 SkiTh =S Aot
3pgd ol %2491 Primula vulgarists &7FE A A2 A= &A1 AEH
o] =53] AgAola, gdF TATE AA RIHBrys 5, 2004) 3L skt o] g} o]
zjEdbs A7F £ 9 EpF A webA, 2ea B3 P webs AfF:=e] v
2A YehdeE s & 5 dth

rzElEgbe dEo YA dolo] wEbx ATt (EFE(E, long style flowered
plant, Pin), ©53}(5ik:1E, short style flowered plant, Thrum), %=+ homo—style
2 Ured, gl AAE Foll wekA Fulell s theFshAl v, 1 3 7)o
+ YHFo=R FHol ¢k HAya ¥ (Webster®t Gilmartin, 2003). Primula X
tommasinii + T3+ Fetl D o] A AFe A sHE(Ek) ol i,
sl (e o] & wbde), S8 () 9 FeEd 9 72 g3 ool fA
st sto] A1, $HEO) > Avkal oflal, At WHEEA AFskel bk

st FFstRvs gows b FE EREs Bole Al st B

| o me

obxttar st o (Kurian®} Richards, 1997). X3k | AAFA ¢l ZAF3E @elal Ao

—

H]
Ae i FF3ts E20% si3le 4 3gdS Bolil, d3E REoR 3

e}
o
S AE E3IdAE JUebdioy st{Th. Primula farinosa®= QMA|7F 2n=1871%
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27FF9] oF2 Pingo] Thrum3 Rt} Wol AArEATY 83Oy Primula scoticas
2n=54, Primula scandinavicax= 2n=74, Primula stritas= 2n=1267/1%
homo—stylousstQ 3, Primula stritaz= WFF} 2715 o2 AlEsisla, 349 A
718 v W 27 ke dhEskl ok (Mazered Hulygard, 1993). $HA
Primula sieboldi®] Thrum 32 Altixdste] 27F 74 30 tFoll= A2l Aol 9
3l W=7} 53] el AY EEE 4 Qlal, homo— styleq A7} 4L Pin® E&
homo—style® A% ##2 4 Ath(Washitani, 1996)3 33tk & Primula
farinosa tF- Asho]l A (RER) 15 A vebde 9Ed (Riei) & 43t
ARG Iy o8 wigol w1, §9 FAE wol wgEt(Ehrlen 7,
2002) 11 sF{TE B Ao M2 Primula polyantha®™ ©1742 o5 &2 t'E Primula
&9 T3 o] Al IHE =A As=e o]l s (Pin ¥) = Wby, 37

T TRl ® we Holglew, W st VR AdAos AA FAEHIU

A 10001702 A AEelA 70%2] tiF-to]l A= e

=

=
% -

3, 25% 45 aRselglom, AgEel TelEets 5% uel Busch A%
s TR FHE ANA gobn FAYYe] Bk ASEAY AFL IE 1
Agow FER T 4 vk AFasd wEeo] Ao 54 27 @Rl dgd 7
A7k ek B AP ANE $Est] ZelEetE AFGUE wELS AR
glojA Zelfet FFC) ol H49 o slvjwr

1. A% 29

zejgete] AF AAE &
w, Bl a8 ek 5
T FAFE A F
g 80.6%% ERIL,

T 'Pr-03-24-1'%5 445

HAal719ste] 'Pr—03-13" & 45A41% skl #A7F
o wuiy, wejAl7] W FFE e wE Zs 9 Y
A wEkA, 'Pr—03-4'% 10415l st 5312
29 EA5E Fo 37202 @kt AEE9 o
= Ht 94.8%= Uwts] =L FHES HYoY nE
T TATE FA 27.5700)9h dgke] A 9SS 53.3%% Bl A, AF
g FATE AA vYepweh wepdd o] wE ZAage Aprkedo] 44.3%, @ ww
T 71.8%, EF7Fe 83.6%°1th. wFEd FATE Aol 9.7/, Fujms
7} 22.670, EF7bES 274705 dERETE el 7] e wheba s kR 7]] 109 7HA]

L oAvkg 0 wEe § FA4RE 493, ARE 109 olFNA 209 e Fohs
—Z
[€)

32 rlo A
RCIR R 1/

= =

o
Hi
&
o
0
ik
of
%
Y
BN
bt
N
o
2
20
&
I
-
~
rl

4
oY FASE Aotk ®

- 109 -



Table 36. Effect of stigma position on ripening seed capsule and number of

seeds by sib crossing of Primula polyvantha.

Position of . . Ripening seed No. of seeds
stigma Line No. of crossing capsule (%) /capsule
Pr-03-4 10 100.0 45.0£3.5"
Pr-03-13 8 80.0 57.5£6.2
Pr-03-28 11 63.6 22.0£2.5
Pr-03-39 8 100.0 25.0£2.6
Pin Pr-03-42 9 88.9 30.5+4.2
Pr-03-43 8 75.0 48.3+4.6
Pr-03-84 9 77.8 42.5%3.6
Pr-03-96 10 60.0 40.2£4.0
Pr-03-102 10 80.0 23.8%£2.0
Mean 9.2 80.6 37.2%£12.4
Pr-03-24-1 12 100.0 35.2+34
Homo Pr-03-153 15 100.0 22.5+2.4
style Pr-03-175 12 91.7 25.0£2.0
Pr-03-197 16 87.5 28.0+4.1
Mean 13.8 94.8 27.7£5.6
Pr-03-53 10 80.0 17.5%+2.1
Pr-03-55 8 75.0 32.5%+3.4
Pr-03-62 9 55.6 30.2£2.6
Thrum Pr-03-64 8 37.5 10.5+1.4
Pr-03-113 8 25.0 25.5£3.0
Pr-03-173 8 62.5 16.3+2.6
Pr-03-202 8 37.5 27.5+3.2
Mean 8.4 53.3 22.9%£8.2

‘Mean+£SD.
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Table 37. Effect of crossing methods on ripening seed capsule and number of

seeds of Primula polyantha.

Line N.o. of. Crossing : Rip(?ning §eeq capsule(.%) ‘No. of‘sefeds/ Capsu.le
selfing sibbing crossing selfing sibbing crossing  selfing sibbing  crossing
Pr-03-13 8 13 10 25.0 69.2 90.0 10.242.1" 41.74£4.5 47.5%4.0
Pr-03-92 8 10 9 37.5 62.5 77.8 75115 23.0+3.0 27.5+3.2
Pr-03-140 8 9 10 50.0 87.5 100 85120 16.6+2.2 18.2+2.8
Pr-03-147 15 10 12 53.3 70.0 80.0 10.5%£1.8 14.5%+1.8 20.8+2.4
Pr-03-209 9 10 10 55.5 70.0 70.0 11.6£0.8 17.0£24 229+1.8
Mean 10.2 104 10.2 44.3 71.8 83.6 9.7+£1.6 22.6+11.2 27.4%11.8
‘Mean*SD.

Table 38. Effect of crossing in 10 day interval after flowering on ripening

seeds capsule and number of seeds of Primula polyantha.

Days after flowering

Line in 10 days from 10 to 20 days from 20 to 30 days
(Pin style) o L
Ripening sesd Noj of seeds seedcapsule N0 00 5660 seed apnute N of secds

Pr-03-4 42.9 8.0%1.2” 57.1 17.5+2.4 55.5 18.0£2.2
Pr-03-28 33.3 7.7£2.0 62.5 24.0£3.0 71.4 25.8+3.4
Pr-03-39 33.3 9.5%+2.8 80.0 50.5£7.5 83.3 31.4+2.6
Pr-03-42 40.5 11.9+1.8 69.2 41.7£5.6 70.8 23.5%3.2
Pr-03-43 37.5 8.7x1.2 85.7 34.2%+4.2 58.5 37.8+4.8
Pr-03-84 32.0 11.4£0.8 80.0 23.8£3.0 62.5 23.214.2
Pr-03-86 85.7 19.8£3.2 54.5 33.3£3.4 80.8 27.9+5.2
Pr-03-91 87.5 7.4%1.2 52.9 31.7+4.0 83.3 19.4+2.6
Pr-03-92 33.3 8.5%£2.0 66.7 21.5+£2.8 71.4 19.2£2.0
Pr-03-102 42.0 10.8+3.0 57.1 26.5£3.6 87.5 14.4+2.0
Mean 46.8 10.44+3.7 66.6 30.5+10.0 72.5 24.1£7.0

"Mean=*SD.
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Table 39. Effect of size of stigma head on ripening seed capsule and number

of seeds by sib crossing of Primula polyantha.

Sl?e of . . Ripening seed No. of seeds
stigma Line No. of crossing
capsule (%) /capsule
head
Pr-03-25 11 54.5 26.5+3.6”
Pr-03-41 9 66.7 28.514.2
Pr-03-50 9 88.9 29.3+3.0
Pr-03-52 10 60.0 27.6+2.8
Big
Pr-03-122 12 66.7 25.56+2.4
Pr-03-127 9 100.0 27.0+1.8
Pr-03-130 11 90.9 51.7£7.4
Pr-03-138 12 83.3 24.5+£4.0
Mean 10.4 76.4 30.1+8.9
Pr-03-69 7 57.1 15.5£2.0
Pr-03-110 9 33.3 10.0£2.8
Pr-03-123 10 20.0 30.5%£4.8
Pr-03-145 11 27.2 15.5£3.0
Small
Pr-03-157 10 30.0 32.5%14.4
Pr-03-182 9 33.3 33.3£5.6
Pr-03-187 12 41.7 30.2t4.4
Pr-03-203 12 50.0 25.4+3.6
Mean 10.0 36.6 24.11+4.1
“Mean=*SD.
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Table 40. Effect of quantity of pollen on ripening seed capsule and number of

seeds by sib crossing of Primula polyantha.

Quantity of . No. of Ripening seed No. of seeds
pollen Line crossing capsule (%) /capsule
Pr-03-4 15 100.0 45.4+5.8"
Pr-03-28 8 82.5 22.6+4.2
Plenty Pr-03-39 12 100.0 38.0+3.8
Pr-03-84 9 T 40.2+3.0
Pr-03-102 10 80.0 20.8+2.8
Mean 10.8 88.0 33.4%£4.0
Pr-03-25 11 27.3 12.0+2.0
Pr-03-31 9 44.4 8.7+2.8
Little Pr-03-401 8 50.0 9.6+1.2
Pr-03-64 10 30.0 12.0+3.1
Pr-03-173 12 50.0 16.0+3.8
Mean 10.0 40.3 11.7+£2.8
“Mean*SD.

Self crossing Out crossing

Fig. 12. Self crossing and out crossing on seed formation of Primula

polyantha.
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8. WAE 4 DAAT L FEF A

1. A % 4949y
el o] A2 Awe AES ulgoR oS A% 9 sz =4
HZTHoE W & AT 'Zi—-03-19'

5 &l
7i-03-13-2' 5 11 A= Auatgds o] 5< o] gt wujxd

A AE o] I 2004 5¢ 399 JERA T3 AE (Sunshine #2)°] 12cm
EY g IS ol gsto] 3 AEd 50HE shQlth ol £ 14 7L 105% Ed
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TE ALATY A5 4 s 54

W & ATeE S 9 st SAo] w3 Zi-03-19° § 127) AT

HFA oz Adtstginy, Aute wWedgol 242 tFF 13cmelA 24cm® w3 C
4 a

= jE
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‘7i—03-69-1" °]glx, EZT AEES Zi-03-19 % 34, ©vT AES
‘7Zi—03-19-1" 5 2/, A+ A% Zi—-03-47 S 2, =¥ AEL
7Zi—03-69’ 7], w3 AR ‘7i—03-65 5 2/, FT A%

i—03-68—2" = et}
3EL AdtE gFEE AlEo] 5~7cmE YEFW oY, 5.0cme]dE YER = AE2
i—03-64" 7} A3, 7.0cmel’ds YHEUE AlES Zi—03-4 T 3ME U

VEF FE AW ATL 2vA WS Al A% ARF} wwsh, AnE
< G5t Ao YEhwtal, Zi—03-4 T 67 AT AleE S5st Aow FALY
Gtk IE B o5 AT ARENR FAWIA A o2 el ek

SM i% 741%03 A5 4 7H§} ﬁé o] #43% ‘Zi-03-13-2" % 114 A%

ESSKe) 242 14cmollA 27cm=ZE YEhg oy o

As Adsigltt, 92 dFE 7-8 cm
3, A7PEE 1-2cmz 74] ‘/]’E]'M‘:]'(E 44).

MetdEgde] 5L 45, I3 14)2 3t QlojA spwidle] wia AlFe
Zi—04—-86" ©|Qlal, BF AES Z2-23 5 3N, ©EF ATS Z2-24-1
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i, ‘Zi—03—-47XZi-03-69-1' 5 4 Z3o 50%0) 8= wrolgo] ukgkr)
= W] wol= 3F F 49 Aol EF HATGE 46). MAdF wwixFe] %
do FE 20cmUy eI 2A E3gom odure Auk Myt g

cmol AL, AEE 2-3cmE A WERRTHE 47). MSAAFH 5
Ao glojA Aol FEF Ao ‘7Zi-03-27XZi—03-243' % 57 =

ol

=i

5
AL Zi—03-47X7Zi—-03-69-1'" & 7/olglen, AFAL Zi-03-64X
Zi—03—-47" % 27§o]a, Wao  ‘7i-03-68—-2XZi—03-69—-1' % 27]o]a WL
‘Zi—03-65XZi—03—-47'o]t}, 374> AutE g2 AFo] 5-6cm YEZ LEMS
o e E 3-6712 nwE weokth
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P =3 ZE 2 o A% 4= Esk =
(cm) (cm) o (cm) (cm) (cm) e

Zi—03—4 20042 165%35 35*0.7 49.0*14 59+£0.1 39+02 21+0.1 7.5%0.7

Zi-03—-19 14.0£2.8" 16002 35%0.7 51.0£5.7 7507 26*0.1 1.0x01 7507

7Zi-03-19-1 15521 165+21 50+0.2 54.5%7.8 78£1.7 29+01 1.8*+04 7.5*0.7

Zi—03—-47 23507 155x0.7 4.5%0.7 53.0*1.4 6.5X0.7 45*0.7 27x02 8.0x14

7Zi—03—64 128+1.1 175607 35*0.7 46.0£8.5 6.0£0.3 39*0.9 1.5*0.7 8507

Zi—03—-65 22535 225*21 40*f14 50.0*11.3 6.8*04 4.3*04 20*0.2 7.5*0.7

7Zi-03-67-1 21.0£0.5 235+35 100+14 1185*21 6.014 28*04 1502 85*0.7

Zi—03-68 16.0£1.4 154*09 4.4%05 44.0x1.4 7304 4.0x01 20x01 7507

7Zi-03-68—1 13.8*1.8 16.0+28 20+0.2 28.0+7.3 6.5£0.7 3.0+04 09%0.2 65*0.7

Zi—03—-68—-2  24.3*25 24.0%57 35X0.7 69.0*157 68*0.7 35*03 23*08 62F05

Zi—03—-69 17536 16725 1.7%0.6 24.3%59 6.51.6 34*1.2 1.3*02 7.3%1.0

Zi—03—-69-1 19.0£51 22706 53=*l5 67.3£2.5 6.9t04 33*0.6 1202 7.3*1.2

A2 T 100542 164507 3609  506%32 67309 36%08 1806 7405

9 o=
Qlo*ﬂ?ﬂjf%)l 195544 189438 36410 439486 67405 39404 16+06 7.6+1.0

3] =
@Qﬂ?&%) 18.7£4.2 19.2£37  4=*1.2 46.8=9.9 6.908 35*0.6 22*x12 7.0x07

"Mean*=SD of 10 plants.

- 117 -



%43, MAE HHEE $5A% N5

A% st A S 3 74 (cm)
Zi-03-4 rE 4.7+15 7.3%0.3
Zi-03-19 i 3.7+0.6 6.9%1.2

Zi-03-19-1 =53 5.3%1.5 6.8+1.6
Zi-03-47 A} 12.5+3.5 5.3+0.4
Zi-03-64 A} 8.2+0.1 4.5+0.1
Zi-03-65 w7y 4.5+0.7 8.3+0.4

Zi-03-67-1 BE 12.0+3.9 5.3+1.1 3
Zi-03-68 oAy 4.5+0.7 6.3+0.4

Zi-03-68-1 g 4.5+0.7 5.140.9

Zi-03-68-2 5 4.3%1.5 7.140.1
Zi-03-69 it 3.7+0.6 5.5+0.9

Zi-03-69-1 34 5.0¢2.0 6.240.7

AAH g A= -y 3.840.8 72412

ojg s FA

(A o= BE 4.440.5 6.9%1.5
3] — )
Aojelds A= = 4.441.1 7.0£0.7

A&

"Mean£SD of 10 plants.
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¥ 44, MAE L F SFAEY ASEA
72-23 07106 217131 120402 1130125 72408 21106 1.240.3 83*15
72-24 220128 234*14 75107 14004183 75107 20401 14702 85107
72-24—1 21.5107 200101 65121 %0170 74409 30407 12402 85107
72-24—2, 228+39 22.3%1.1 90402 12754301 83104 26101 11401 90402
72—24-3 225107 199401 75407 127+4.2 78103 26701 1.3104 85107
7226 233*1.8 255107 85107 R5H9 9.3104 19101 173021 55107
7227 278103 270%1.0 1174706 1807£190 8000 20103 16301 7.7106
4-03-13—2 22.2%1.6 22.8139 65121 8401198 80£1.8 27%11 14701 85107
A-(U-82 19547.8 26.316.8 95150 260%7.1 815119 20104 1.3104 75121
4-04—83 14.3%1.8 17.3%1.1 55407 65121 79401 17401 09101 85107
7-(4—86 21.510.7 259101 95407 1265164 6.4*1.1 27101 17104 90401
Fﬁiﬂﬁm 21.910.8 21.4%1.4 86121 131.8%7.1 76104 23105 13102 84105
QnE)
ijf;i; - 225121 21.9108 86111 131.2493 77102 24105 1.310.2 70108
Bar g 1
D 202139 227137 99111 121.1485 79403 22405 1.310.2 82106

"Mean*=SD of 10 plants.
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%45 MAE ANEE $5AT A5

A & 3} A 7N 8k 3} 4 (cm) M)A JkS-
72-23 nE 31.7£1.5 484023 k3
72-24 =3z 945435 4.340.2 BE
72-24-1 S 92.0+2.8 48%0.1 nE
72-24-2 Tk 245+2.1 4.6%0.1 %3z
72-24-3 34 955435 4740.3 %}z
72-26 23 26.5+2.1 4740.1 nE
72-97 zz 26.0+2.0 47405 HE
Zi-03-13-2 2y 15.5%1.7 48%0.1 o}z
Zi—04-82 23 95.5%1.7 4.8£0.9 %}z
Zi—04-83 £s 8.0+1.4 3.940.2 nE
Zi—04-86 34 12.0%1.4 47403 %}z
RN % 25.6%3.4 45504 *%
E%j@g)‘jﬂ X3 98.454.0 45+0.3 ¥z
=27 %)O]E 34 972429 44402 k3
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E 46, MAE THET Lol SA.

ERES w2 A5 wop: ol 4 9 914
21—03—-64 XZi—03—-47 20 10 5 4.0£0.77
Zi—03-47XZi-03-69-1 20 12 3 3.8+0.4
22-2TX7Z2-24-3 20 10 9 3.8f1.1
Z2i—03-69XZi—03-68-2 20 6 3 3.4%0.5
2i—03—-68—-2XZi—03—-47 20 5 2 4.2£0.8
Zi—03-67-1XZ2-23 20 9 6 3.6+0.9
Zi—03-68-2XZi—-03-69-1 20 10 10 3.8+0.8
2i—03—-65XZi—03—-47 20 18 10 4.0£0.7
2i—03—-47XZi-03-69 20 13 7 3.4x0.8
Zi—03—-67-1XZ2-24-2 20 13 4 3.8+0.4
Zi—03-64XZi—03-69-1 20 13 11 3.6*0.5
Zi—03-69-1XZi—03-68-2 20 14 12 3.6x0.9
22—-23XZi—03-19-1 20 6 5 3.8£0.8
Z2i—03—-68XZi—03-68-2 20 13 7 3.6x£0.9
2i—03-68XZi—03-69—-1 20 11 7 3.6%£0.5
Zi—03—-69XZi—03-69-1 20 9 8 4.0£1.2
Zi—03-69XZ2-23 20 17 5 3.4%0.9
2i—03-67XZi-03-19 20 18 14 3.6x£0.5

"Mean*=SD of 10 plants.



%47, MQE welEge] AFEA
s 2E 9473 ¢4= a0 A A BAF
RTIAY) Bt o 2=
(cm) (cm) (cm) (cm) (cm) (cm) (cm)

Zi—03—-64 XZi—-03—-47 16.8+£3.3 15.2£3.2 6.2£0.5 3.1=0.1 4.1£0.1 2.6*0.3 0.3£0.1 4.1=0.1

Zi—03—-47XZi—03-69—-1 31.6£9.5 16.9+2.7 6.8=0.8 3.6+£0.8 32.7£5.8 3.1£1.8 0.3=0.1 1.6*£0.4

22=2TX722-24-3 23.1£4.1 15508 7.7£0.7 2.3£0.1 47.3£3.8 2215 0.2£0.1 3.1*=0.1

Zi—03—-69XZi—03-68—-2 253*22 165*24 7.1+0.2 24+0.2 45.8£4.2 3.1£0.7 04%=0.1 3.5%£05

Zi—03-68—-2XZi—-03—-47 26.7£3.2 15.9%+3.1 8.2%+0.8 2.8+£0.5 48.8£2.7 3.2£05 04%0.1 3.3£0.8

Zi—03-67—-1XZ2-23 27513 22.3£0.8 6.2£0.7 2915 75.3£45 3108 0.3£0.1 8.3*2.3

Zi—03—-68-2XZi-03-69—-1 16.6+3.2 17.5%£4.2 57£1.2 2904 37.8£0.6 1.3£0.2 04£0.1 2.5%0.6

2i—03—-65XZi—03—-47 18.9*t44 18.5*=1.3 4.7£0.6 3.2x0.2 37.5x0.5 1.2£0.6 04£0.1 2.4=0.7

7i—03-47XZ7i—03-69 23.5%3.8 19.£16.2 45%0.7 3.3£0.5 36.4+0.2 1.8*1.2 04*0.1 3.3*0.4

Zi—03—-67-1XZ2-24-2 225*1.7 17.6*1.2 56*0.8 2.60=.5 68.1£89 1.8x0.2 0.3£0.1 6.2x0.7

Zi—03-64XZi—03-69-1 24.4%*1.8 13.1£0.6 56*0.1 2.6£0.3 22523 1.1£0.1 0.3=0.1 1.5*0.6

Zi—03-69-1XZi-03-68-2 23.2+4.5 154£0.2 6.4£0.7 3.2£0.5 26.5+6.2 1.2£0.1 0.3£0.1 3.1£0.8

22—-23XZi—03-19-1 28.6T2.1 25132 6.3£0.6 24*1.1 71.3£25 26*08 04=0.1 4.3*24

Zi—03—-68XZi—03-68—-2 20.8£45 17.2*1.7 6.1+1.1 2.6+£0.7 20.5£4.6 1.7£04 04%0.1 2.1£0.1

Zi—03—-68XZi—03-69—-1 21.5=6.4 16.5£0.3 6.2+0.6 3.1£0.2 28.4%£8.2 1.8€0.6 0.3=0.1 2717

Zi—03—-69XZi—03-69—-1 12.3%£2.6 151%+0.7 6.4+0.4 2.9%£0.4 30.5£4.3 1.7£0.3 04*0.1 2.6*£1.5

2i—03—-69XZ2-23 31.8£7.3 13.5£34 54*£1.3 27+£0.2 29.3£84 2.1+0.5 0.3£0.1 3.0+1.2

Zi—03—-67XZi-03—-19 22.6*3.1 16.8x2.3 6.5£0.9 3.1£0.5 304£85 1.8x04 0.3£0.1 1.5=0.9

"Mean®SD of 10 plants.
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Ay s} A Neha= 3t 4 (cm) s
7i—03—64 X Zi—03—47 R} 5.1+1.1 4.5%0.8 20.1%4.8
7i—03—47 X Zi—03-69—1 B 2.7+0.3 5.4%0.4 26.3+5.5
22-27X72-24-3 5 4.5+2.6 5.7£0.5 12.1£3.2
Zi=03-69XZi-03-68-2 ¥ 4.5+0.4 6.1+0.6 12.5%3.5
Zi—03-68-2XZi—03-47 ¥ 4.8%0.8 5.5+0.7 13.1%+4.7
Zi=03-67-1XZ2-23 2 9.3+2.5 4.7+0.2 14.6+2.7
Zi=03-68-2XZi-03-69-1 2 A 3.5+0.8 6.8%0.4 28.1%4.3
Zi=03-65XZi—03-47 Ay 2.7£0.5 6.50.4 29.2%8.5
Zi—03—47 X Zi—03—-69 A5 3.4%0.7 5.5+0.4 27.3%5.5
Zi—03—67—1X72-24-2 2E 7.5%+2.3 4.6+0.7 14.5+2.6
Zi—03-64XZi—03-69-1 g 2.5+0.6 5.8+0.8 27.8%8.4
Zi—03-69-1XZi—03-68-2 *3 4.3%0.5 4.7%+0.5 24.3%3.7
72-23X7i-03-19-1 Bz 4.5%0.7 4.5%0.3 22.8%2.1
Zi—03-68 X Zi—03-68-2 F% 3.8€1.6 5.6%0.2 30.4%5.6
Zi—03-68 X Zi—03-69-1 ] A 2.5%0.8 6.311.2 425+3.8
Zi—03-69XZi-03-69-1 B A 3.4%05 6.2%0.6 60.5£19.7
Zi—03-69X7Z2-23 ne 45+1.3 4.5%0.2 28.7£8.5
Zi—03-67 X Zi—03-19 By 2.6+0.8 5.1£0.4 13.7£3.5

"MeanxSD of 10 plants.
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94, 99% ¥F 4% A

1. A5 2 vy
2006 d ol HFHor MATo £AE AWst A o
22 A% 9 g EAS 9 dEsty Ade wn 28-S HFHNoE HESt] oA
=& 670, 443 *% 45 Adakodct
AAEE] SFS 2006 49 23Ul YERA EF A E (Sunshine #2)¢ 12cm
EeAE RS 01%8}01 st Aled 509 S shQlth el 3 1A} 7RAE 1053 Ed
ole] 45 FF A A F FALE 12cm ek~ S
2713 6¢ Fe gt &t ZM?M] FolA = A& WASHGIT
b I
=3sfto] A3t

A4 3emold

el e
St AdAE 9 "g%} 9 AR A 17%01 & wel skt =
HE 71190 2 YEhQa, 23S A A FRE 2

= =ud a=

o BREAA ololm, 2FL AEA AZolm, HFL £ AGolth 5t
A7 2ol HE QO 55 AolA tEbich AsEE Al Sae]
=89 $7E Eestel Urhiglth @ge ofd R R 2-3uhtgle] o
5} ) Atole] Zojolut.
2. N A%

MAFe] AFS A7t FYs] A4 6ATl] AP 21AF % olE mulEG
of e A% WL AREYS 2AS] ofF o] $rsm wAsthL RwHE A
% 0 wlzgEdld £ 940 FEE AT 2 wHEPL ATHow Ay

9] A& ‘;—l Agk £

<f & A% 'Zi-03-55' & 1671 14 AT
‘Zi-03-55XZi-03-63" 5 3712 ﬂﬂﬁi;} oA shAlo] tpekstal FARFEA o] Yot
'Zi—-03-65' & 675 Adeiqich Aty widFe] 272 ot 20cm Wl EA
3tgog Jdure AukS Mukstyd A2 Ui 6-8 cmol A, AHdS 1-3cm
2 A e thH(E 49).

Aurgl F59) JsREd A EA (% 50, 19 15)& 3o glojA] Fhw o] wh
Ao 7i-03-65 , FEMNLS  Zi-03-68-2 , BEEFMe  Zi-03-13-2" I}
‘Zi—03—-67—1" ©]i, w=FMe  ‘Zi-03-69 , AMe  ‘Zi-03-69-1" o|t}. 3}
Ae Autg g AFo] 57 7cmE e, 345 35705 e

7h Y SF ASAT E £
iR

B 9l s 5A4o] <

% oo
ox

O
A
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U A2AE 94 282 AS 9 A5 54

fd aF ATer S 9 g 5o #dd 'Zi-03-19-1' & 87/ AlE Fel
Al gpdo] thekatal FAFA O] S e '2,-23 F ANE HTHOoE AUsTh AL
H o go] 242 it 20cmul9)E=A 2Ego R duke Ank Augich
R 7-8 cmolaz, E3HES 1-2cm® A UEbTH(E 51).

8
MeaEEde] EA(E 52, I8 1602 3o dojA FjwAle] Ao
‘72-23 I ‘Z2-24-1 oli, FEML Z2-27 o]i, WAL  ‘79-24-3

ojth, 3}HL AdE dFE AlFo] 5em FEE FA YeERSI A3k 5-870 2 H]

NAF £F A% ATS 2 WS 24
% BE GEE Ao A 1B of

- 125 -



23 2% 9% 9= Ay A e
A% 9+

(cm) (cm) (cm) (cm) (cm) (cm) (cm)

ER
7i-03-55 316+0.1 147401 79404 42401 201428 23401 05+01 3.1+14
7i-03-65 36315 187425 7.640.2 39403 211411 23102 05+0.1 2.3%06
7i-03-63 481456 182416 10.3£0.7 45105 141404 42409 05+01 L1+11
Zi-03-68-2 271445 168423 75416 42404 217438 18403 0501 1.7+1.2
7i-03-13-2 142425 131414 7.6413 32405 131414 16402 04401 1.10.1
7i-03-41 206445 17.141.6 7.240.3 38+0.3 27.7421 22404 03201 16+0.6
7i-03-43-1 36565 17.1409 93401 44401 191405 29402 05+0.1 1.6£06
7i-03-54 37.140.1 238404 82405 44201 345+07 26401 0601 3.5+07
7i-03-64 301433 189413 91419 46401 167423 25403 06401 13%06
Zi-03-67-1 20,9416 205£09 8.8+14 29404 418415 13+01 04%01 4.6£05
7i-03-66 336451 205141 97408 47406 227462 26403 04401 15+1.2
Zi-03-69 205435 17.240.6 7.9+17 38+0.6 261435 19+03 0401 26+0.6
Zi-03-67-3 331438 185429 7.140.8 4311 22551 31408 06401 2502
7i-03-43 341438 17.6438 93402 45408 168455 32405 05401 2504
Zi-03-67-2 325464 191421 74406 35504 251414 23403 0501 2507
7i-03-69-1 152424 146404 7.640.1 31406 2L1+11 15+11 04201 1705

Fi

7i-03-55X7i-03-63 27.8453 16.242.4 86422 3705 166248 21413 06401 2417
Zi-03-65X7Zi-03-67-2 35.446.2 16.5£3.2 9.2407 39407 27.2403 31405 05+0.1 2.5+1.3
Zi-03-41X7Zi-03-19-1 33.142.6 187425 125416 41405 184436 22407 06401 1.2+04
APIGL T 252432 104421 85:07 42402 266425 28:03 06£01 3702
AN 3T 233428 170434 01205 37409 215441 22401 05401 38+L6
AN ™™ 286244 105427 82504 41406 235435 21305 05401 4104

"Mean®SD of 10 plants.
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PRI
A % 5 4 (S I RS B TN SE-E
T oREd
ER
7i-03-55 -7 41413 6.8+0.1 63521 RE -
7i-03-65 -7} 3.3+0.6 56+0.8  29.149.5 ¥z AW
7i-03-63 oz 2.141.2 71409  17.3#5.1 RE -
Zi-03-68-2 =5 2.7+1.5 6.5+0.3 39.3t1.5 %% A
Zi-03-13-2 2y 2.10.1 59+1.1 165464 ¥z AW
7i-03-41 v 2.740.6 71404  36.1419.1 %= -
7i-03-43-1 CES 2.6+0.6 56+0.7  13.6455 RE -
7i-03-54 2 45407 5.8+0.3 11114 RnE -
7i-03-64 TR 2.3+0.6 6.741.2  42.1+21 ¥= -
7i-03-67-1 v 5.6+0.5 58404 116409 ¥z A
7i-03-66 - 2.741.2 6.6+0.2 32141 4% -
7i-03-69 v 3.740.6 7.140.4 543435 %= 2
Zi-03-67-3 R 3.140.1 6.7+0.3 55.5+3.8 HE -
7i-03-43 34 3.440.3 56404 148425 RHE -
Zi-03-67-2 5] 4 3.50.7 6.1408 141414 RE -
7i-03-69-1 5] ) 2.740.6 58408 153132 & A
1
7i-03-55 X Zi~03-63 -7} 33415 6.5+0.6 637434 ¥
7i-03-65 X Zi-03-67-2 ARE 3.341.2 6.240.6  55.1+4.1 =
7i-03-41XZi-03-19-1 CES 2.740.9 7.840.5 152451 %¥=
RAOA RO w7 4.340.8 6.2405 255432 %%
RAOA A v3 4.5+0.6 58407  285%14 %¥E
§"°1(‘jﬂ]%§_)°é’i w2 52415 59408 221428 %=
"MeanxSD of 10 plants.
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A% 24 2% 9% 9% 4wy Ad AR
(cm) (cm) (cm) (cm) (cm) (cm) (cm)

Zi-03-19-1 117413 142419 62404 14401 46.3+33 L1101 0301 41408
7,-23 21.3£0.9 16.6+0.6 7.6£11 3201 331415 27401 04401 41407
Z-24-1 177409 189408 7.740.6 31406 457432 15£02 0301  5.3%0.6
7i-04-82 197426 17.8417 7.8+0.6 21407 31.3%25 1.6+0.2 0301  35%1.1
Zi-04-85 211417 201421 87412 19401 535f19 1502 04401  8.3%05
75-24 306441 196413 86+05 2806 451432 2201 04+01 4712
7,-27 19.640.8 19.9+19 96409 27401 613428 15+0.1 0401  7.540.6
7-24-3 224419 216412 94409 31402 432434 19402 04201  5.2+0.8
EERLEN 505404 201412 76404 23+05 482445 1302 04401  8.6+21
IS l06t25 109807 7702 24406 52333 L3:02  04%01  86ELI
ERRAANE 990419 213£19  7.9:03 22505 45824 1302 0301  9.9+11

(A 88)

"MeanxSD of 10 plants.
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Zi-03-19-1

Zo=23

Zo=24-1

Zi-04-82

Zi-04-85

Zo=24

Zo=27

Z9=24-3

o

N N N
ofol ofot ofot ofot ofot

)

flot
=

5.1%0.7

4.5%1.1

9.3+0.5

5.6x1.2

6.2%0.8

6.2%0.1

5.810.4

5.3+0.8

6.7%0.2

5.8+0.3

52.8+4.1

13.7£0.7

11.3£2.1

21.1+0.8

12.7£1.9

13.3%£0.6

13.3£0.5

12.6%0.5

ZEFLAA
(A1#F)

ZRFAPA
(A8F)

Z2Agols
GRE)

N
ofot

ofot

Mo

rlot
>

7.6%3.3

5.2+0.5

5.4+0.4

13.520.4

14.8+0.7

13.8+0.5

"MeanxSD of 10 plants.
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A6 & Al & sfjeastr|sd 2

1. Zg &gz <A AT TF

T EZHE 400 dFO0 7 s FE o|€H 1 e AL Primula polyantha,
P. malacoides, ¥ P. obconica s°It}. °l= % FolX P polvantha?t 7} 2ol

FHL e, g 5 Fr aiEgoln I 1FFoE geEA vk PoX
polyanthay Primula veris, P. vulgaris®} P. elatiors <3tsto] wwjd oz <
g4 (Kato 5, 2001; Mazer® Hulygard, 1993). welX Primula polyantha®)
TAYEdE M E 672 AFEA skl AdE AAAD F A ES skl A
etk (Song, 2005b). Eg EAIE o] &3 wHFY] FES Badty] flste] 41
AAAQ AEAAZS FRFE= AL W =23t (Reiseberg, 1997; Song =,
2005a). wMAYdE & o, EAAEUolY A7F B3 T FAAA QRls o] &5t
AeAds oA Fux 23R AFE EHA & 5 Utk (Song, 2004a, 2004b;
Song %, 1997, 2002; Song¥} Park; 2002).718]u Tl &eto A= oA 7kA] o] st
HuE ZrolE o gl

2. ZYEH AF AT F

zElEe bee XS Aolel weka TSR, long style flowered
plant, Pin), @33} (JUtE7E, short style flowered plant, Thrum), T+ <} F<0]
7 A9 F9l 2+ homo—style® Yt (Webster®t Gilmartin, 2003). dnt
Aoz FAFshe Fwol I fAFd fAste]l (i) ol #an, IEF (LR ) ©
W Rl @ste] e sta el fA|sk sHto] A, ] w2 At
3G9 o (Kurian® Richards, 1997; Mazer®} Hulygard, 1993; Waschtani, 1996).
SHH P farinosa AsH7dol AW (RAEH) S A YEhve 9EE k) & st
AR Q@R 93 wIgo] =3, ¥9d EA4L o] dWAE U (Ehrlen &,
2002) 3 it olg} o] zElgEek= 3t7]e Tz weE R T Aol o
2A Yehves AS & 7 Ak kA obie]l FF0] st gt e AFel oy

*

wol METH FFEFolE SAVE s Flojh

3. =& FAH A 2 DY AW A
Ze|gehs %_“ﬂ&ﬁgi A D3 7152 Eolelng =l 7oy AS
A3 Z% dojdtth. Ba7b =& ol AAdehs AT A

o
& ¥ 20E Fobshs Zo] wrk Euvh e AUl Ay A B AE
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o= B el o Feli Aol AR Stu WUF FRol WA Fad st
2 SET ghibbole] ehiATe] A%shs FE B oldl & Held Fo| Apd
o] Gl ukgl Abole] &4 Fio| AT AMHOT A AL ool B
FH FE i obdleld HES Wl EAL QAW FAI At wEAE gas
HZb B A& B FAE B dusd £ 7140 Be WSd g
obgth o]} o] f7]4e] wel WHE EGS Lxol Fro Wt gt A
g8 Fele Aow AZEL. wore] ARL UpE B4 Fold HHolw, A5
o mopat Aol AESE A% vk 2o ole @ FE AuE FHEFIA
& Adrh 249 Abdel RE} e Faold ek FS 7 UeE )

o
T7F HER AGd s fASE @40 "ok old T2 A= vl Foloprt
A dntA o Aujrt oyt oleks WE AFA e At dFE THY E
&, AR AT v 2 A= AT G E Add ol F2 AirE 4o

4. 2T FF, AFY o4 IH

T EEFS Yol WAVIAIE w2 TR ekl Atk B8 g YE S
o7 Attt 18y AR E AuEn e T2 20 AMA T4 1 F3 F
FToA FfralE FEolth LA ol FE shtelA VdE F& LN FHAw|AEo]
Aujsta Aok #stE Awieta Sl T2 P obconica, P. malacoides, P. x
polyantha?} W¥-E-oltt. P sinensis(=P. praenitens), P. auricula @ °|E2] &7+
wite]l AR AwiEar 9lth. Wendelbo(1961) 2  EHAAE  wiPoR
Fenderson(1986) 2] &l W= zejad} &2 Tolko] 36480 vt Il 4

AAOF Q3 P obconica, P. malacoides, P, sinensis®} Q2] AL a}A$(P.
sieboldi) 7VAFAS-(P. kisoana) &3 ©oF-ZFAFA o} (Subgenus Auganthus) =
ESH(Wendelbo, 1961). ol&& EFshs &2 FdotrotolA FolAlote] o] =
T wEE 7HE AAel sk Zlo] gitEo Rz A= vwd fgo T4 2
2 2] Aupstct, H ArdAow =Q3 I1EFS P x polvantha’} t)EZF o]t}
P. x polyvantha= ©o}42 Ze|82} A (Sect. Primula) 9l £3t= P, elatior, P. veris,
P. vulgaris 5 &3t 3EF9] FAolvh EF e off Frejol H(Sect, Julia) ¥
FETrol ety FEldk stolBYE FEE AAEHIL Qe Aot o]yd ZeaEet
ob&L frioll A Aofalote] AR A FeE 7| FAFe| FEeta, A A hite] EolA
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