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Yupawadee Pimsamarn 2011: Breeding of Petunia for Tolerance to Stem Rot Caused by
Phytophthora parasitica. Master of Science (Horticulture), Major Field: Horticulture, Department of

Horticulture. Thesis Advisor: Associate Professor Thunya Taychasinpitak, M.Sc. 132 pages.

Breeding of petunia between 4 stem rot tolerant clones of petunia (female parent) and 15 commercial
varieties with good potted plant characteristics (male parent) using the cross breeding technique, resulted in
a total of 30 successful crosses in the first generation. These petunia hybrids displayed segregation of several
characteristics, such as number of days to flowering, plant height, plant width, and flower diameter, with
mean values ranging from 44.33-65.00 days, 13.00-17.67 cm, 25.33-33.67 cm, and 3.50-5.70 cm,
respectively. The 10 hybrids with early flowering and compact habit were selected for further evaluation of
stem rot tolerance against Phytophthora parasitica. Three of the crosses P1 x Multis Pink, P1 x Tornado Sky
Blue and P2 x Tornado Plum Crystal exhibited low disease incidence (number of infected plants) and disease
index (% infected stem area) following Phytophthora parasitica base- with mycelium disc inoculation, with
values of 11.11-22.22% and index 0-1; and 5.56-11.11% and index 0 at the seedling stage; and adult growth

stage respectively.

A correlation between disease reduction and resistance induction was observed. Expression of total
phenol and peroxidase were activity detected from the 3 selected hybrids; compared with the resistant clones
P1 and P2 (female parent) at 1 and 2 days after pathogen inoculation with the maximum amount detected at
days 3 and 4, both at seedling and adult stage. The highest levels of accumulated phenol measured at the

seedling stage were 36.43, 35.33, 33.12, 33.93 and 30.33 pg catechol mg-lprotein respectively, and at the

adult stage 106.11, 101.51, 103.17, 90.85 and 92.41 pg catechol mgilprotein respectively. Peroxidase activity
was measured at 1.40, 1.29, 0.90, 1.09 and 1.11 minilmgilprotein, respectively, at the seedling stage and 3.75,
3.62,3.67,3.48 and 3.30 min>1mg>1 protein, respectively, at the adult stage. This demonstrates that all 3 of the
selected hybrids with suitable characteristics for the ornamental plant market also have the potential to limit
disease development with rapid response of their defense mechanisms. The defense-related enzymes detected
in the tested plants have been validated as indicators for evaluating tolerance of petunia to stem rot.

Therefore, the 3 hybrids developed in this study are resistant to stem rot.

Student’s signature Thesis Advisor’s signature
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2. Oligogenic resistance A0 ANHHZAIWAUNIUNYNAIVANAITUTILIY 2-3 ¢
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FIUIUIUIUNAWANAIUANANHUSANINATUNMUNYDLTINTT UYDY (minor gene) Iﬂﬂlmﬁ%
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Aprialy q MeRuiriomeiFeveslsa anudunuludnvuzdasooglauiu il

4
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iy %Qm%gm?ﬂﬂ’h (durable resistance) (Johnson and Law, 1975)
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2. Passive resistance (constitutive resistance) HR19D9 dnBYUzANWAIUMUNTOgROU
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Y
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U
9
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Hwdenordeog luauuaztluauvauedlsatinnnga aMTIFe Pythium sp. gyt

a 1

PJaved1Agy 1un13AIUANNITIBNVDY sporangium LA oospore  MINGUNYNFINI 18 BN

QU
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Kralsee 9zaonu germ tube IUDYUUNU 10-18 DIAUBALFYN IFDISTII zoospores B
A Ay Y gJ . o Y &y ' Iy S g}
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q Q U

' 9
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v Y
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£l
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9
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=1 9 A A 1 dy o Yy dy A 9 A d [ o w ay
@Wenty tazddensou uenanieam lidwnounsy dienudundulya aasiidane uag
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efvagluay  (soil-borne) HazaunsolFIaog laurulugived chlamydospore Tago Iy
a A o a IS . 9 Y A aa =~ 9 = a A
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azoraluiufilgn msdamsmsszaneiuie luldihdsluggeu uaznmsainuiesuauai
Y [l v
wolunszanuazay FIdeandvInunIT3189IUY0 McGovern ef al. (2000) 11NMTIIAUA
1 [l dy 9 a a =} a A a tﬂy
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Lﬂullljﬂ'lclﬂ Wuguﬂﬂuawmaamazmm vimﬂufNmam%ugma‘lﬂaﬂm:maammmu

I o v a 1 1 v Aa y
vazfluaunqih liduseuneina lsaai q lade (fuilen, 2545) minluussermadinnuiu

v
o

Y Y
1 o ¥ a 1 (% (% o a 1
g9 1wy Hrnen i nieliduanaaaeiunateTu dxlimsmelaazainiid fmnssuwn g

A A

4 a o a v
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Q o o O} .
AIATIVABUILAVANUNUNMU TagiinsAnyInsiiauveuou lasl peroxidase
a = Yy Aa ~ £ d v v 1< . .
sazdlSadluea meluduinile Faeouleidanarnily signaling molecules V095V
[ A a % =4 a = a
Yoenuauesvesity Ysziliunansnaasslasnstuindsuiailueauazionssuves

. o <3| [ v o dy . Aan o 1 dy
peroxidase 0 9] 24 3 Tu3 Wuna 6 Ju vidwiimslgniase P. parasitica Toeiidtmsasae T

4.1 m3anaTdsAusavvesigiie e ldimsizimlTuaTdsdunuitues
Bradford (1976) Uﬂiuﬁulﬁﬂ 0.1 n5y Tu homogenization buffer (IM Tris-HCL, pH 7.0,

o

ddH,0,1M KCL, 100 mM PMSF, Triton x-100 ttag PVPP) 1J511a3 10 dadaas willasinda

A

mi@ﬂﬂﬁuumﬁamﬂ?m spectrophotometer CE 1011 1000 SERIES NANWEINAY 595 U1 lU

a3 Taeld bovine serum albumin (BSA) ﬁju standard

a S a ~ [ Y a
4.2 maasrlsuaiuea ualunyiie 1 n5U A28 80 % methanol 1511015 10
a Aaa o 1 ng; 1 d’d a\ a 9 3’ 9 1 d‘
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A I~ o Y] Aa A aa g} o a
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o'/ d' a oa/' o v 1 A Y d’
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1011 1000 SERIES Namenaau 725 urluwas Iae 1 vulsvesdSinailuea uaaaiy
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Aa aa 3} I 091}
ddH,0, IM KCL, 100 mM PMSF, Triton x-100 tta¢ PVPP) 1 4aaans UUUULUI 1NUU vortex
g & A a4 = o Py v 2 A
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Y A Iy ~ < A d A A a
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1. MINTNAUFTAIHINUENUMUDUWUENIIM
<
1.1 ANUNDNUDILUAA

§31W9ONVDUNAAGANEY P1 x Tomado Carmine TAgafigamiiiy o4
osiFud immmﬁagﬂwﬁn P1 x Tornado Sky Blue ttaig P2 x Multis Strawberry Burgundy
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o 1 T 4 1 1 Y] a
fuaendedu tazidurguUINaIIAen ANGINTINY ANNIINTINN (HaIINIYTol)

Y Y
01 60 Tu thealgnaslunszorsvuie 4 10) lawadsil

o Y < ! . . =
1.2.1 5]11!311'31!!W1$L3Jﬂﬂﬂuﬁ@ﬂ@ﬂllﬁﬂUWH WUNYNWAN P1 x Multis Pink U

1 A o @ < A 1w Y
ﬂ’llﬂﬁfﬁ]’lu'ﬂu’)u!?‘l’lglﬂJﬁﬂﬂuﬂﬂﬂlLiﬂU’luﬁﬂﬂﬂq@ NN 44.33 £3.8 71U 3’E'Nﬁ\u|'lﬁf] ANWTY

P1 x Multis Purple 11a% P1 x Tornado Plum Crystal UAUNNY 45.10 + 5.3 LAz 45.43 + 5.5 U

IS

auday drugnwangoulinunfoeglurig 45.67 £ 3.1-65.00 + 4.8 Ju uazlis lndifesiy

v Jd

ugHouy i g lusI9 53.00 + 5.8-62.33 + 4.4 T (15190 2)
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1.2.2 $1urunenaedu WUGNHEN P3 x Multis Deep Purple Hifunaosmuauaen
ADAUNINNFAMING 24.67 £ 3.2 ADN 509AUIADYNNAN P1 x Multis Pink 1182 P1 x Tornado
Carmine HARAsT1UIUADARDAY (1A 23.00 + 4.5 182 22.00 + 2.5 ADN AWS WU AU

nwaugoulianasiuiunenaedn ogluse 1533 £3.3 - 21.67 = 2.1 Aon Fegnuauiow

D)

1 d' ) 1 1 [ Jd 'd 1 H 1 1
nanauiin s IuasnAsAUINN U WoL NlAundeadlur 17.00 +3.9-20.00 +

S

2.3 9N (F3MN 2)

1.2.3 vinardurgudnaisaon wuIgAREY P3 x Multis Strawberry Burgundy &
vinardugudnaunenmABNTgA AU 5.67 + 0.5 IFUALAT T0909M1AD QANEY P3 x
Tornado Plum Crystal (i8¢ P3 x Tornado Sky Blue UANMNY 5.33 + 0.6 1A 5.20 + 0.2
wuRiuas muidy dugaraifivinaduiguénaiaenmasdesiiqa fio P2 x Multis
Strawberry Burgundy 111111 3.50 = 0.2 I¥UALUAT T9409U1A0 QNWEN P2 x Multis Pink 1182 P2
x Multis Blue i1y 3.70 + 02 uaz 3.77 + 0.1 wufimas a1y drugnnaugaui
Antoeg1ugg 5.17 + 0.6-3.83 + 0.8 IuAmAs wagwuhgarauiivinadumguinaanen
fifegazniuinanenuesiufwonaziugul deliaunaooglugig3.20 < 0.5 - 5.13 0.3

a =
FEUANAT (A15199 3)

1.2.4 ATUGENTINY WUTIQARAN P1 x Tomado Carmine HAWZINTURTOWY
WNTigaf 19.67 = 3.6 5UANIAT 59409317 gARAY P3 x Tornado Plum Crystal 110 P2 x
Multis Strawberry Burgundy HAINU10Y 19.33 + 4.1 1182 19.33 + 5.2 I¥UAINAT AINAIAY dIU
gnreufifinnugansafiadetiosiiqa fie P4 x Multis Strawberry Burgundy 151 13.00 =

5.1 IUAAT 5990911AB gNKAN P2 x Multis Rose 11as P2 x Multis Pink HA WA 13.67 +

Il
A

5.0 1Az14.33 + 1.9 HUAINAT MUAIAY aIUgNHANADUNAURTEDE11YIN 14.67 + 4.1-19.00

J

+ L3YUAINAT FIGINANINOUNNYHANTAURTIANUFZINTINY 0§TTNINNWUTWoLY 1]

E)

AURABDY 1A 14.30 £ 2.8 — 21.60 = 3.3 KEUANAT (131991 3)

9 1 1 . . 9 1 4
1.2.5 ANUNINNITINWY WUNJNNTY P1 x Multis Pink flﬂ’JHJﬂ’JN‘ﬂi\W!iJmaﬂiﬂﬂ

Nige 11 33.83 = 4.2 IFUAIUAT TO98IWIAD QNWAN P4 x Multis Purple 1Az P4 x Multis

1 o a

Strawberry Burgundy IAWNINY 33.67 + 1.3 4ag 33.17 £ 3.3 1UANAT AMNARU dIUgNHAN
nlianunansaumasosfiqa Ao P3 x Multis Purple (AU IUANIAT 2533 + 3.3
599091170 gNWAN P1 x Multis Rose 1182 P3 x Multis Rose DAUINY 26.73 = 3.3 11ag 27.67 +

3.1 I UANAT MUY daugneangoulinundvegluyie 28,50 + 42- 3283 = 5.1
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v

a d! A 1 =1 Y ] d' 1 Jd 1 ] 4! =1 Y
FEUAINAT FIGNATUINDUNNANTUNAIINNINNITINNURAYFINIWUTWDLUY HINANUNIN

NINURAEDE U 23.40 £ 5.1-29.05 + 2.3 HUAWAT (A137199 3)



3 3 A 1 § o 1 a
M3 2 ANNIBNVOINAANYHEgNNANIAZANDRABVOIANHAIZAI 9 TuNiiognHay

J o 9

=] = Y Y v 1/
LﬂiEI‘UL‘V]ﬂUﬂUWﬂLLNWH‘ﬁWﬁQUWHﬂQﬂ 60 U

E]

WouWug/gnwawy RRFALT NI $munen/du
(%) Lﬂgﬂ%uﬁﬂﬂﬂﬂuﬁﬂ (A9nN)
111 (3U)

P1 61 59.00 +£3.2°* 20.00 +2.3"°
P2 68 61.00 +4.6" 17.33 £33
P3 59 53.00 + 5.8" 18.67 = 4.1"
P4 59 60.33+5.4"" 18.33 53"
Multis Rose 58 58.33+4.5" 17.00 £3.9°
Multis Pink 50 62.33 £ 4.4 19.67 + 4.4
Tornado Sky Blue 60 56.33+1.9" 19.00 +3.8°"
Tornado Plum Crystal 58 59.67 +4.7°° 19.67 +4.9™
P1 x Multis Rose 70 4780 £3.6™ 18.67 + 1.3"
P1 x Multis Blue 71 46.77+2.9" 18.00 £ 3.4
P1 x Multis Pink 80 4433 +3.8" 23.00 £ 4.5
P1 x Multis Purple 60 45.10+53™ 16.67 + 4.1
P1 x Tornado Carmine 94 52.13+ 4.1 22.00 + 2.5
P1 x Tornado Purple 72 47.63 +33" 21.00 +£3.4"°
P1 x Tornado Sky Blue 92 46.87+4.6" 21.00+ 1.9
P1 x Tornado Red Halo 78 57.58 +4.3%* 21.67+2.1%°
P1 x Tornado Plum Crystal 82 4543 +5.5™ 17.67 +3.1"
P2 x Multis Rose 77 5633+ 1.7 18.33 £5.3
P2 x Multis Pink 67 62.67+33" 18.00+4.3
P2 x Multis Blue 75 45.67 +3.1™ 2033+£1.9"*
P2 x Multis Strawberry Burgundy 90 52.67+43" 16.00 +3.5'
P2 x Tornado Lavender 72 4933+25™ 18.00 + 3.9
P2 x Tornado Plum Crystal 87 49.00 +3.4™ 2033 +33"*
P3 x Multis Rose 60 61.33+55" 19.67 +1.3"
P3 x Multis Purple 43 50.33+4.9" 15.33 £33
P3 x Multis Deep Purple 48 48.67 + 43" 24.67 +3.2°
P3 x Multis Strawberry Burgundy 68 52.00 +3.3"™ 17.67 +3.3"
P3 x Tornado Salmon 66 54.00 +2.3" 18.33 +3.2"
P3 x Tornado Red Halo 57 50.00 + 43" 19.67 £3.7°

i-m

P3 x Tornado Sky Blue 52 53.00+3.7 17.67 £3.4°
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WouWug/gnwawy DN NI $munen/du
(%) Lugﬂ%uﬁﬂﬂﬂﬂuﬁﬂ (mon)
111 (3U)
P3 x Tornado Rose Frost 64 59.33+1.57 18.67 +1.7°"
P3 x Tornado Plum Crystal 60 56.00 +4.2%" 17.67 + 1.17
P4 x Multis Purple 45 61.67+13"° 21.67+3.2"°
P4 x Multis Deep Purple 77 64.67+£3.5" 19.67 £3.5"*
P4 x Multis Strawberry Burgundy 69 65.00 + 4.8° 17.33 £5.2"
P4 x Tornado Carmine 68 62.00+ 53" 19.00 £4.1°"
P4 x Tornado Blue Frost 64 63.67 £4.2% 18.67 £2.3"
P4 x Tornado Plum Crystal 47 61.00+£3.2"° 18.33 3.3
F-test 0.0001 0.0001
o ok
C.V. 23.88% 27.76%
Haneye + ﬂ'uﬁ'mmummgm (SD)
#* flanuuanaeiueduihiedifymeadanszaunindeiuiy 09%

1/ v A A 9 v o 1 @ 1 v I 1 o A o
ANAINNUABAIONEIANNU TUIAZADANULANUUANANAUNTZAVA N

Wesiunny 99% 1asl93% Duncan’s New Multiple Range Test NszauaNuFeY

91101 99 %
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H J § o 1 a o ] [ 1% @
M3197 3 AundevesanyMzA1e 9 Tuigdlsgnuay ieunuwewwusg nasdelan 90 Ju'

/

Wouug/gnway Wurguénaaen  ANNEINTINN ANUNAINTINY
(CEUALNAT) (LFUALUAT) (LEUALIAT)
Pl 333+04™ 15.07 4.3 27.60 +3.3"
P2 3.20+0.5" 1430 £2.8% 29.05 £2.3""
P3 4.00 +1.3%* 17.47+22"" 24.35+3.5"
P4 3.70+0.6" 15.93 +4. 1% 27.90 £ 2.7
Multis Rose 4534037 19.87+3.1" 23.57+3.3"
Multis Pink 4.33+09" 21.50 £ 4.2° 23.40 5.1
Tornado Sky Blue 4.60+0.4" 21.60 £3.3° 2537 +1.4"
Tornado Plum Crystal 5.13 £0.3% 20.63 +1.3"° 24.83 +5.5%
P1 x Multis Rose 4.00+1.15" 17.00 3.1 26.73 +3.3%
P1 x Multis Blue 430+0.7" 16.67 4.2 31.57 £5.1%°
P1 x Multis Pink 427+03" 17.20 + 5.3 33.83 +4.2"
P1 x Multis Purple 417+ 1.1%" 14.17 + 4.7 31.27+3.6™
P1 x Tornado Carmine 5.00+0.2" 19.67 3.6 28.67+4.5"
P1 x Tornado Purple 4.00+1.2%" 17.17 + 4.5 30.00 £2.2"°
P1 x Tornado Sky Blue 4.63+02"" 1633 2.9 3117 £ 1.4
P1 x Tornado Red Halo 420 +0.5 19.00 £ 1.3"" 29.00 £3.5"
P1 x Tornado Plum Crystal 4.00 + 1.15™ 15.67 +4.1" 30.33 £4.2""
P2 x Multis Rose 3.83+08™ 13.67 £5.0" 30.83£1.6"
P2 x Multis Pink 370+ 02" 1433 £1.9% 31.83+1.1°°
P2 x Multis Blue 3.77+0.1" 16.67 4.1 31.00 £5.2%°
P2 x Multis Strawberry Burgundy 3.50 0.2 19.33 +5.2"° 32.42+32"
P2 x Tornado Lavender 3.97+0.8"™" 16.33 4.8 32.17 £2.7"
P2 x Tornado Plum Crystal 4.43+03°" 14.67 +4.1" 32.03 £2.9"
P3 x Multis Rose 5.00+0.9" 1633 +3.2° 27.67+3.1%
P3 x Multis Purple 433 +03% 16.00 +2.8" 2533 +3.3"
P3 x Multis Deep Purple 517+0.6" 18.33 £4.5™ 31.67+4.5"
P3 x Multis Strawberry Burgundy 5.67+0.5" 18.17 +4.1™ 31.33+2.6"
P3 x Tornado Salmon 51703 18.30 4.9 28.50 £ 4.2"
P3 x Tornado Red Halo 4.77+09"" 16.67 2.1 28.83£2.2""
P3 x Tornado Sky Blue 520+02" 18.20 £5.4"* 29.83 £ 4.8
P3 x Tornado Rose Frost 5.00+0.4™ 17.67 3.5 29.67 £2.3"*

P3 x Tornado Plum Crystal 533+0.6" 19.33 +4.1°° 31.00 + 4.1
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Wouug/gnway Wurguénaaen  ANNEINTINN ANUNAINTINY

(1FUANAT) (IFUAIAT) (1FUANAT)
P4 x Multis Purple 410+0.7™ 15.00 +2.6° 33.67+ 13"
P4 x Multis Deep Purple 4.90+0.9"" 16.33 £3.17 32.83£5.1
P4 x Multis Strawberry Burgundy 4.67+04™" 13.00 +5.1' 33.17+3.3"°
P4 x Tornado Carmine 517+08" 14.67 £3.4" 32.83+1.1"
P4 x Tornado Blue Frost 450 +13" 17.33 £2.8"" 31.33+3.7°°
P4 x Tornado Plum Crystal 497+0.1°° 15.67 +4.3" 29.83 £3.2"*
F-test 0.0001 0.0001 0.0001

sk skk sk
C.V. 18.99% 32.63% 28.83%
BT + 161'11,ﬁ'mmummj1u (SD)
w* flanuuanaeiuedeliteddymeadanszaunnudeiiummisy 99%

' { { v o 1 @ 1 v J 1 o A @
”mmﬁa‘ﬁmmﬁ'wmaaﬂym1@ﬂu1uggmazﬂaauuﬁﬂ’nmmn@mﬂummumm

193 UINNY 99% 1a8143% Duncan’s New Multiple Range Test 1520 LMo

1101 99%

% a A
L3 anyaanauaon

a

o { (IR 4 [ 1 %
anuausan 1 vinmaway TaeldAuuiiug P1, P2, P3 1ag P4 nauiuAunoiug

L]

U 15 ﬁu‘ﬁ: 1@un Multis Rose, Multis Blue, Multis Pink, Multis Purple, Multis Deep Purple,
Multis Strawberry Burgundy, Tornado Carmine, Tornado Purple, Tornado Lavender, Tornado

Salmon, Tornado Sky Blue, Tornado Red Halo, Tornado Rose Frost, Tornado Blue Frost {ia1g

% =

k4
Tornado Plum 39uM4nua 30 gawnanluudazgldnyuzdaeniainualy laganauaening

9

% 1 1 A = =R A 9 v A
NITANYAIDYNABLUDINNTDDUIUDIFIUY WO Y
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13.1 gWau Pl x Multis Rose WNAINMINANTZTUINIUS P1 nauAoNd Red-
Purple 73A #a0ANAUABNT Yellow 4D AURUT Multis Rose NAUABNT Red-Purple 66C1ADA
ndunend White 155C wuhignraudildaunsodwundnvusdndunend 6 & egludngu
Red-Purple Group 4 & 1ag Purple Group 2 & diudnasanauaeniuun’ld 5 & ogludngu
White Group 1 G Grayed-White Group 1 & Yellow-Green Group 1 & Yellow Group 1 & uay
Red-purple Group 1 @ Tﬂﬂqﬂwﬁuﬁﬁﬂﬁmﬂﬂﬁ Purple 76C ¥aaanauaond Yellow-Green

Ao A Y I 3 4 A
150D HAATIUFINGANINY 16.90 1esiua (mmnn 1)

Ml 1 dnvazaenuazdadiu (Wosidud) vesiiygilognaeaw P1 x Multis Rose
. NAUABNT Red-Purple 73A viaoaANaUAoNd Yellow 4D
YR Y s 2 4
Ndad MmNy 100 tlesigua
V. NAUABNTRed-Purple 66C HADANAUADNT White 155C
Ao 1 Y J 2 J
Hdadumny 100 tlosidua
. NAUADNT Purple 76C HaPANAUADNT Yellow-Green 150D

A v 1w J < J
UFAAFIUNIND 16.90 wesiua
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AMi 1 (7o)

3. NAUADNT Purple 76B aoanauaana White 155C
Ndadumiiu 12.77 Wesidud

9. NAUABNT Red-Purple 68B HaoANAUAoNT Yellow-Green 150D
Ndadimny 9.93 wlesisud

2. NAUADNE Red-Purple 73C HaoANaLUAoNT Yellow 7D
Ndadanny 12.77 wesisud

¥. NAUADNT Red-Purple 74B #a0ANaUAdNd Red-purple 70A
Ndadamny 9.91lesiGud

¥, NAUAONT Red-Purple 74C ¥1adANALADNET Grayed-White 156D

[ 1 1

= % J 3 4
Udadiumny 12.77 iwWesisua
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132 gMaN Pl x Multis Blue AA9INMINANTEHINAUS Pl NAUABNE Red-
Purple73A HaoAnaUABNa Yellow 4D AUWUE Multis Blue n@UADNE Violet 88B Hasanal
aBnd  White 155C wudgnuanii ldaunsaswundnvusdndvaenld s & edludngu
Purple Group 2 & Red-Purple Group 5 & 11a¢ Purple-Violet 1 & diudnasanauaonsuunla
2 @ oglu@ngu Purple Group 2 & Tﬂﬂgﬂﬂﬁuﬁﬁﬂamaﬂﬁ Red-Purple 71A vaoanauaond

Purple 79C Hidadruganiganiiy 18.31 Wosidud (mwii 2)

Y o o 1 73 o A
ﬂ]Wﬁ 2 AaNHUSADNUASTATIU (L‘]Jf]il“]m@]) maqwmﬁﬂgﬂwan P1 x Multis Blue

N. NAUABNT Red-Purple 73A viaeaAnauAend Yellow 4D
Ndadmiiy 100 wlesidud

V. NAVABNT Violet 88B 1iaoANALUABNT White 155C
A v 1 (Y S I 4
Hdadumnu 100 1lesidsua

. NAUABNT Purple 78A HAOANALADNT Purple 79C

[

a . "o /3 o
Ndadruminu 11.27 nlesigua

= =S

3. NAUABNA Purple 79D ¥iaBANALADNE Purple 79A Ndad My 11.35 nlosdud
9. NAUABNT Red-Purple 71A ®adANAUADNT Purple 79C
Hdadmiiy 18.31 wlesidud
2. NAUADNT Red-Purple 74A HaBANAUADNT Purple 79C
Hdadumiiy 12.68 wlesidud
¥. NAUAONT Purple-Violet 81A HADANALUADNT Purple 78A

A o 1 1w J 2 4
YaaadIumIng 11.27 BIRHEAE
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1.3.3 Her P1 x Multis Pink (AA91nMIMaNTZHINUT P1 ndUADNT Red-Purple
73A ¥00ANaUAeNT Yellow 4D AUWUT Multis Pink nauABN# Purple 75B viapaAnauaond
White 155C wugawaui ldansaswundnvausdndunen’d 10 & egludngy Red-Purple
Group 10 @ drudvaeanauasnswunld 5 & oglud@ngu Yellow Group 2 & Yellow-Green

Group 2 @ 1Az White Group 1 @ laggnuauiinauaend Red-Purple S7DWasAnalaond

Yellow 4B fidadaugeiigamiy 11.25 nlesidud (nwi 3)

Y o @ 1 < o a
M 3 dnvuzaonuazdadiu (esidua) veaiiiognueay P1 x Multis Pink

. NAUABNT Red-Purple 73A 1aoANAUABNT Yellow 4D

A o 1 1w s 2 4
UFAAFIUNIND 100 BIRHEE
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MNN 3 (910)

9.

2

B

NAUABNT Purple 75B Haeanauaend White 155C

Ao Y J < J
aaaIUmINU 100 Lﬂ@ilcﬁuﬁ

. NAUABNT Red-Purple 57D #aoanaunond Yellow 4B

=Y 1 1T W I <3 J
Udadumny 11.25 wWesisua

=) S

. NAUABNE Red-Purple 66B 1iaoanauaond Yellow 4B

=Y 1 1 o J <3 J
Hdad1umny 6.25 1losigua

. NAUADNE Red-Purple 66C 1iadAnNauAdNT White 155C

A o 1 T W J 3 (4
Hdad1umny 6.25 1lesigua

. NAUAONT Red-Purple 66C 11adANALUADNT Yellow 4B

A o 1 T W J 3 4
Udadumny 8.75 1lesigua

. NAUADNT Red-Purple 67C HadAnNaLUAONT Yellow-Green 154B

=Y 1 T W I 3 4
Hdad1umny 6.25 1lesigua

. NAUADNT Red-Purple 68D viaoanal White 155C

[ 1 1

= [ J 3 4
WAATIUNINY 5.00 SIGHEIT

. NAUABNT Red-Purple 72C HadANAUADNT White 155C

A o 1 1w J 3 (4
AATIUNIND 6.25 1osua

S =S

. NAUADNT Red-Purple 73A viaoaAnauAond Yellow 4D

A o 1 1 W J 3 4
UAAFTIUNINY 8.75 !“]J’e]ilﬁ]fu@]

. NAUABNE Red-Purple 74A Ha0ANAUADNT Yellow-Green 154B

Ao Y J < J
AATIUNINDY 8.75 L‘]J’E)ﬁl“]iuﬁ

. NAUABNA Red-Purple 74B viaaanaunond White 155C

A o 1 1T W J 3 4
Hdad1umny 6.25 1losiua

. NAVABNA Red-Purple 67C ¥iaaanaunona Yellow-Green 154B

[

= 1 1w I3 4
Hdad1umny 6.25 1losigua
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1.3.4 gHeau Pl x Multis Purple INAINMIHANTZHINRUS Pl NAUABNT Red-
Purple 73A #aPANAUABAT Yellow 4D AUWUE Multis Purple Na1ABAT Red-Purple 71B
HaoANALABNT Red-Purple 79D (M7l 4) nutgnranii l@aunsasuundnvusdnduasn
14 6 @ ogludngu Red-Purple Group 6 @ arudnasanauasnswunld 4 & ogludnqu
Yellow Group 2 @ Yellow-Green Group 1 T uaz Purple Group 1 G Tﬂﬂgﬂwﬁuﬁﬁﬂaﬂﬂﬁ)ﬂa
Red-Purple 71B #1a0Anaunond Red-Purple 79D ﬁﬁﬂdauqq‘ﬁqmmﬁu 12.25 o isud

(15199 4)

& _ : il

Multis Purple

A o @ 1 sl o A o~ .
MNN 4 anvazaenuazdadiu (losisud) veaiyiognnay P1 x Multis Purple

. NAUADNT Red-Purple 73A ¥iaoANaUAoNT Yellow 4D
Ndadammidy 100 wesidud

U. NAUAONT Red-Purple 71B HaoaAnaUAoNT Red-Purple 79D
A o 1 Y s 2 4
Ndadaumny 100 tosidua

fl. NAUABNT Red-Purple 57D viaoanauaend Yellow 4D

[

=~ 1 1w I 4
Hdadumny 8.33 1osigua
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MNAi 4 (70)

3. NAUADNT Red-Purple 66A HaoanaUaend Yellow-Green 154B
Ndadumiiv 8.75 wesidud

9. NAUADNT Red-Purple 66C 1HaoanNaUANd Yellow-Green 154B
Ndadmny 8.75 Wesisud

2. NAUABNT Red-Purple 68A 1iaaanauaond Yellow 4A
Ndadmdy 11.25 wesisud

¥. NAUAONT Red-Purple 71B #aoanaUAoNd Red-Purple 79D
NdadmAy 12.50 Wesisud

¥. NAUADNEA Red-Purple 74A ®a0ANAUABNT Red-Purple 79D

A o 1 T W J <3 4
Udadumny 11.25 wesisua
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1.3.5 §Her P1 x Tornado Carmine INAINMINANTZHINNUT P1 NAUABNT Red-
Purple 73A ¥1a9ANALABNT Yellow 4D AUIUT Tornado Carmine NAUABNE Red-Purple 74B
wapANaUABNT White 155C nudgnraniildaunsoswundnyasdnduaend 6 & oglud
QU Red-Purple Group 5 @ 1ag Purple Group 1 & daudnasanauaeniwunld 3 & oglud
Q1 White Group 1 & tiag Purple Group 2 Tﬂﬂgﬂwﬁnﬁﬁﬂﬁmaﬂﬁ Red-Purple 74A viaon

nAuABN Yellow-Green 154B Hidadugaiigamii 18.09 nlesidud (nwi 5)

i 5 Snuazasnuazdadau (o) YoINYHIBgANAY P1 x Tornado Carmine
. NAUADNT Red-Purple 73A iaoAnaUAona Yellow 4D
Ndadammiiy 100 wesidud
V. NAUADNT Red-Purple 74B HaoanauaAond White 155C
Hdadmiiu 100 wesidud
. NAVABNT Red-Purple 66A iaoanauAond Red-Purple 79D
Ndad i 15.96 Wesidud
3. NAVABNT Red-Purple 66B Haoanauaend Yellow-Green 154B

[

a . "o /3 o
Hdad i 15.96 1lesigua
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3. NAUABNE Red-Purple 74A Ha0ANAUADNT Yellow-Green 154B
Ndadmiiy 18.09 wesidud

2. NAUADNT Red-Purple 74B viaaanauaend White 155C
Ndadimdy 13.83 wesigud

¥. NAUADNT Red-Purple 74C HaoAnNaUADNT White 155C
Ndadmy 15.96 Wlesisud

¥, NAUADNE Red-Purple 77B Hiaaanauaend Red-Purple 79D

A o 1 T W J 3 4
Udadumny 13.83 wesiwua
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1.3.6 iHeN P1 x Tornado Purple INAINMIHENTYHINIUS P1 nauaend
Red-Purple 73A #1a0ANAUABNT Yellow 4D AUWUE Tornado Purple NAUABAT Purple 78A
waeAndud Purple 79A wutgnnand ldamsoswundnvuzdnauaen’d 11 & odlud
QY Red-Purple Group 8 @ Az Purple Group 3 & daudnasanavaeniwunld 7 d oglud
ﬂf,j'iJ White Group 1 @ Yellow-Green Group 4 o uaz Purple Group 2 a Iﬂﬂgﬂwﬁmﬁﬁﬂaﬂﬂﬂﬂ

@ Red-Purple 74B viaeAnauaandYellow-Green 154B Hdadrugaigaminy 9.72 Wosidud

(MW 6)

4 o o 1 /2 2 a
fl“/‘lﬁ 6 ANHUSADNUASTATIU (Lﬂﬂil“ﬁu@]) ‘llf)\‘iWTlulﬁfJQﬂWﬁM P1 x Tornado Purple

N. NAUABNE Red-Purple 73A viaoanauAend Yellow 4D

A o 1 1w s 2 4
UFAAFIUNIND 100 BIRHEE
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MNN 6 (919)

9.

2

B

2

NALUADNT Purple 78A 11a9ANAUABNT Purple 79A

A o 1 " W J 2 4
Hdadumny 100 1Wosigua

. NAUAONT Red-Purple 65A HAOANAUABNT Yellow-Green 154C

A o 1 1w J 2 4
UAATIUNIND 6.94 L‘]J’E'Ji!,“liuﬁ

= =

. NAUABNE Red-Purple 66A NaoANALUADNTYellow-Green 154D

A o 1 (Y A~ 4
PAAFUNINY 6.94 1107151

. NAUABNT Red-Purple 67C HadANaUADNT Purple 72A

Ao Y < J
A IUNINU 4.17 lﬂ@il“ﬁu@]

. NAUABNA Red-Purple 58C 1iaoanauaond Yellow-Green 154B

Ao 1 Y < J
AATIUNINDY 6.94 Lﬂ@ﬁlcﬁuﬁ

. NAUABNT Red-Purple 71D #a0ANAUADNT Purple 72A

Ao Y J J
UAAFTIUNINU 8.33 L‘]J’E]il“]fu@]

. NAVABNA Red-Purple 72C iaaanavuaend White 155C

=y 1 (Y IS I 4
Ndaaumny 6.94 1Wosidua
AUABNT Red-Purple 73A 1iaoanauasndYellow-Green 150D
= 1 (Y I3 4
e 5.56 wWosidua

NAUADNE Red-Purple 74B 1aoanauaond Yellow-Green 154B

a2 o 1 1T o J 3 4
Hdadumny 9.72 1lesigua

. NAUADNT Red-Purple 75A HaoANAUADNT Yellow-Green 154D

A o 1 1w J <3 4
Udad1umny 6.94 1esigua

. NAUABN Purple 75C 1HaDANAUADNT Yellow-Green 150D

A o 1 (Y A~ 4
Yaaa 1NNy 2.78 1o syua

. NAUADNT Purple 78A HAOANALADNT Purple 79D

[

= 1 ' v J 2 4
AATIUNINDY 6.94 wesiyua
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1.3.7 W@y P1 x Tornado Sky Blue [(AAYINMTHEANTYHINWUT P1 NAUADN Red-
Purple 73A 11AANALABNT Yellow 4D AUWUE Tornado Sky Blue NAUABAT Purple-Violet
82D ¥iaeANAUABNE Yellow-Green 150D Wugnraudildaunsasuundnvmsdnduasn
14 5 & oglu@ngu Red-Purple Group 3 @ 11ag Purple Group 2 & daudvasanauaoniuun
185 & E]gﬂl!ﬁﬂﬁiﬂ White Group 1 TYellow-Green Group 1 a uag Purple Group 3 GALY
anHaufiiinduaend Red-Puple 74B WaoANAUABNT Puple 72A Tidadiugafiqamiiiy

21.74 1los1Eud (Ml 7)

i 7 Snuazaenuazdadiu (lediFud) YoINYHiagNHaAL P1 x Tornado Sky Blue

n. NAUADNT Red-Purple 73A ¥iaoANaUABNT Yellow 4D
Ndadammfy 100 wesigud

V. NAVABNT Purple-Violet 82D HaoanaUAend Yellow-Green 150D
Ndadumiiy 100 wesidud

. NAUABNT Red-Purple 71A viaoanauAand Purple 72A
Ndadumiiu 15.22 Wesidud

3. NAUABNT Red-Purple 74A 11a0ANAUADNT Yellow-Green 150D
Ndadmmdy 18.48 wlesigud

9. NAUADNE Red-Purple 74B HaoaAnNauadnd Purple 72A
Ndadimdy 21.74 wlesigud

2. NAUADNE Purple 78A HaoANAUABNT Purple 79B
Ndadmdy 19.57 wesigud

%¥. NAUABNA Purple 78B HADANALABNT White 155C ddaa mumiy 17.39 alosdud
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1.3.8 N Pl x Tornado Red Halo (AA9INMISHANTEHINWUT P1 nduAond
Red-Purple 73A Haoanauaend Yellow 4D NUWUT Tornado Red Halo NAUABNE Red 54A
wapANaUABNT White 155C nudgnraniildaunsoswundnyasdnduaend 7 & oglud
Ngu Red-Purple Group 7 @ daudvasanauasniuun’ld 2 & ogludngu Yellow-Green
Group 2 @ Tﬂﬂgﬂmuﬁﬁﬂﬁmaﬂﬁ Red-Purple 66C HaoaAnaUAoNd Yellow-Green 154C ¥

o 1 A o -4 A
aﬂmquqmmﬂu 15.38 L‘]Jf)'il“]ﬂ!@] (ﬂ']W‘VI 8)

3 @ [ I o a
MNN 8 anvazanuazdadIu (lesisud) veayiiagnnay P1 x Tornado Red Halo

f. NAUABNH Red-Purple 73A viaeAnauAend Yellow 4D
Hdadnumii 100 wesidud

V. NAUADNE Red 54A HADANALUADNET White 155C
Hdadumiiu 100 wesidud

. NAVABNT Red-Purple 66A 1iaoanauAana Yellow-Green 150D
Ndadmmdy 14.10 wesigud

4. NAUABNT Red-Purple 66B HaoaAnauaond Yellow-Green 150D)

[

a . "o 73 <
Hdaduminy 10.26 1lesigua
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9. NAUABNT Red-Purple 66C HA0ANAUADNT Yellow-Green 154C
Ndadmiiu 15.38 wesidud

2. NAUABNT Red-Purple 66D HaoanaUAoNd Yellow-Green 154C
Ndadmny 10.26 wesisud

¥. NAUADNT Red-Purple 73A 11a9anauaond Yellow-Green 150D
Ndadmmny 10.26 wesisud

%, NAUADNE Red-Purple 73B 11a9anauaond Yellow-Green 154C
Ndadimmdy 8.97 wlesigud

2. NAUADNTA Red-Purple 75B 11a9anauaond Yellow-Green 154C

(3

= 1 T W J 3 4
Hdadumny 8.97 1lesigua
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1.3.9 HaN P1 x Tornado Plum Crystal INAINMIHANTYHINWUS P1 nauaend
Red-Purple 73A ¥1a9ANaUAoNT Yellow 4D fUWUF Tornado Plum Crystal n@UA®Na Purple
76A vaeanauasnd Purple 79B wugnuauh ldamnsoswunanymzdnduaen’ld 8 & og

=

ludngu Red-Purple Group 5 & Wag Purple Group 3 & @audvasanauasnswun’la 6 & o

ex®.

a A

Glu?fmjn Yellow-Green Group 3 @ Yellow Group 2 GATGE Purple Group 1 a Tﬂﬂgﬂwauﬁnﬂau

a

AONT Red-Purple 74A WapANAUABNd Yellow 4D Idadiugengamiiiy 14.63 1losifud

(MWN 9)

T e |
& by |
- |
R y ]
ks - |

- ) |
i 1
- =1
e~

y ;j}
.................... el

M9 SavazaenuazdadIy GIGECAT)) YoINYIlagnNay P1 x Tornado Plum Crystal

n. NAUADNT Red-Purple 73A 1iaoANauAoNd Yellow 4D
Ndadammdy 100 wesigud

U. NAUADNT Purple 76A HaoANAUADNT Purple 79B
Ndadammdy 100 wesigud

. NAVABNE Red-Purple 70C HaoANAUABNT Yellow-Green 154B
Ndadmiiv 10.98 wWesidud

3. NAVABNE Red-Purple 72A 11asAnaUAdNE Purple 79D

[

= 1 (% I J
Hdadumny 7.32 1esigua
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MNN9 (910)

9.

2

NAUABNT Red-Purple 74A 1iaoanauaond Yellow 4D

Ao Y J < J
UAATIUNINDY 14.63 Lﬂﬂﬁl“ﬁuﬁ

. NAUABNT Purple 78A HAOANAUADNT Yellow-Green 154C

A o 1 1w I3 4
Hdad1umny 8.54 1lesigua

. NAUABNA Red-Purple 74B 1iaoanaunond Yellow-Green 150B

A o 1 1 o I <3 J
Hdadumny 7.32 ilesigua

. NAVABNA Red-Purple 74D HaoaAnaLUAoNd Yellow-Green 154C

4

A o 1 Y I 3
AATIUNIND 7.32 1Wosuea

= =

. NAUADNT Purple 76B HaoanauABNT Yellow-Green 150B

A o % J 3 4
Hdad1umny 9.76 1lesigua

= =

. NAUADNT Purple 77C HaoANAUABNT Yellow 4C

A o 1 T W I3 4
Hdad1umny 6.10 1losigua

. NAUABNT Purple 77D HADANALADNT Yellow 4D

3 1 3

= 1 J 3 (4
AATIUNINY 9.67 SIRHEIT
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1.3.10 §MaN P2 x Multis Rose 1AA1INMINANTZHINIUS P2 NAUADNT Red-

Purple 75A Ha®ANALUABNT White 155C A1YTUT Multis Rose NaUADNE Red-Purple 66C1ianA

nauAeNd White 155C wugnaaui laannsadwundnsazdnauaenld 11 d egludnqu
Red Group 2 & 1ag Red-Purple Group 9 @ daudnasanauaeniuun’ld 5 & ogludngu
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navuaenld 10 & ’t]&jﬁlu?f ﬂ’cjil Red-Purple Group 1 G Purple Group 6 & 1182 Violet-Blue Group 3
d drudvasanduasnsmunla s & ogludngu White Group 1 & Yellow Group 1 & Yellow-
Green Group 2 @ 11a2 Violet Group 1 ﬁiﬂagﬂwauﬁﬁﬂﬁmaﬂﬁ Purple 78CHADANAUADNT

Purple 79D Ldadugaigamiiu 9.62 nlesidud (i 22)

MR 22 dnvaizaenuazdadau (esidud) vesiiyiiegnaday P3 x Torado Sky Blue
. NAUABNT Purple 76C HaoANAUABNT Yellow-Green 154B

A o 1 1w J 3 4
Hdad1umny 100 tosigua

S =S

V. NAUABNT Purple-Violet 82D HaoANaUADNT Yellow-Green 150D
= 1 [ S 3 4
Hdaaumny 100 osigua

fl. NAUADNT Red-Purple 74C Ha0ANAUABNT Yellow-Green 150D

[

a . "o ¢3¢
Ndaduminy 3.85 esigud

3. NAUABNT Purple 75C ®adANAUADNT Yellow 4D

o

= 1 v v J <3 4
yaaaIumiInu 5.77 wWesiua



78

MNN 22 (919)

9.

2

NAVUABNT Purple 75D ¥iaaanaunond Yellow-Green 150D

Ao Y < J
AATIUNINDY 3.85 Lﬂ@ﬁlcﬁuﬁ

= =S

. NAUADNA Purple 76A HaoANaLUABNT Yellow-Green 150D

J

Ao Y I3
Hdaa Ny 3.85 1esigua

= S

NAVUABNT Purple 76B HaoANALUABNT Yellow-Green 154A

2 o 1 1 o J 3 J
Hdadumny 1.92 1lesigua

. NAUADNE Purple 78B viaoAnauAena Yellow-Green 150D

[ 1 1

a > /3 7
Hdadaumny 5.77 wesigua

. NAUADNT Purple 78C HaoANAUABNT Purple 79D

A o 1 T W J <3 4
Udad1umny 9.62 1lesigua

= =

. AAUADNA Violet-Blue S9A HasanauAena White 155C

A o 1 T W I3 (4
Udadumny 3.85 1losigua

. AAUADNA Violet-Blue 89B H1aoanaLAsnd Violet 88D

A o 1 1w J 2 (4
NAATIUNIND 7.69 SIRHET

. AAUABNA Violet-Blue 93A ¥iasanauaona Violet 88D

QU 1 v

= ' 73 (4
aaaIuUNINY 5.77 SIGHET



79

1.3.23 @Y P3 x Tornado Rose Frost AANMIHANTZHINWUT P3 nduaond
Purple 76C MNaoANaLUABNA Yellow-Green 154B ﬁuﬁu‘ﬁ: Tornado Rose Frost NAUADNT Red-
Purple 57B aoanduAend Yellow-Green 150D wutignaauil ldamsaswundnymsd
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wouiiug/gnwau MmaAalsn (%) ANNIULIURINIINATIA (33AD)
P1 38.89°° 3
P2 55.56"° 2
P3 61.11°° 4
P4 44.44"¢ 2
Multis Rose 100.00° 5
Multis Pink 94.44% 4
Tornado Sky Blue 83.33" 3
Tornado Plum Crystal 88.89"° 4
P1 x Multis Rose 38.89° 1
P1 x Multis Blue 33.33% 1
P1 x Multis Pink 11.11° 0
P1 x Multis Purple 38.89° 1
P1 x Tornado Carmine 50.00"° 2
P1 x Tornado Purple 38.89° 2
P1 x Tornado Sky Blue 16.67° 0
P1 x Tornado Red Halo 50.00™° 2
P1 x Tornado Plum Crystal 38.89° 2
P2 x Multis Rose 38.89° 1
P2 x Multis Pink 33.33" 2
P2 x Multis Blue 27.78° 0
P2 x Multis Strawberry Burgundy 27.78° 0
P2 x Tornado Lavender 33.33% 1
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MIN 5 BRI INMINATIALAZIZTAUANNTULIIVRINMIINA TanveanyognuanTusves

duTadude
wouiiug/gnwau Mmanalsn (%) ANNIULIURININATIA (33AD)
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Multis Rose 94.44° 4
Multis Pink 83.33% 3
Tornado Sky Blue 83.33" 3
Tornado Plum Crystal 77.78" 3
P1 x Multis Blue 27.78° 1
P1 x Multis Pink 5.56° 0
P1 x Multis Purple 27.78° 0
P1 x Tornado Purple 33.33% 1
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P2 x Multis Strawberry Burgundy 33.33% 1
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P2 x Tornado Plum Crystal 1.1 0
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[ P1 x Multis Pink

gL

[] P1 x Tornado Sky Blue

—1 | | P2 x Tornado Plum Crystal

Day after inoculation with Phytophthora parasitca

v 9 v
M 35 sinamsadiluea AwaTuil - 6 vesiyiognuay (P1xMultis Pink, P1xTornado Sky Blue 148z P1xTornado Plum Crystal)

= v o d 1 9 Y o o Y & .
MYUNUWUT WL Glu'i%ﬂ%ﬂuﬂﬁT 07y 45U ﬂ']flﬁﬁ\‘]ﬁ]']ﬂﬂgﬂﬂﬁﬂﬁf@ Phytophthora parasitica

S0l
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= a Yy a S aa A A o Lo
M9 6 YSuamsaiisiuea AuaIui 1 - 6 voaniiognway (P1 x Multis Pink, P1 x
@ v d [
Tornado Sky Blue 118% P1 x Tornado Plum Crystal) tRgunuwugwous Tuszey

b
AuNAT 01g 45 Tu Mevannlgnalete Phytophthora parasitica

ﬁuﬁ/qnmu USuailuea (ug catechol mg-lprotein)”

N 1 N 2 U 3 JUN 4 NS JUN 6
Pl 30.31" 31.43% 3393 3200°  33.30° 33.51"
P2 26.11° 27.96" 30.30° 27.21° 26.87° 27.30°
Multis Pink 25.78% 27.83° 28.87° 30.09° 27.11° 25.04%
Tornado Sky Blue 23.57% 21.98° 22.76° 24.77° 22.09° 23.86"
Tornado Plum Crystal 22.34" 20.36° 22.54° 24.41° 25.31° 24.30°
P1 x Multis Pink 34.51° 34.98" 36.43" 33.06" 34.78" 35.11°
P1 x Tornado Sky Blue 32.42" 33.28" 3533 32.85°  3371° 34.11°
P2 x Tornado Plum Crystal 29.01% 30.80™ 31.05°  33.12° 31.57" 31.03
F-test 0.0001 0.0001 0.0001  0.0001  0.0001 0.0001

ko Kk Kk *k Kk *k

C.V. 5.68% 6.81% 6.12%  522%  5.86% 5.30%

[

Wanenve ** Ianuuananniuedeiivesdnyneadanszauanuieiumny 99%
1/ 2 A 9 v o 1 o 1 v A 1 o A o
AmagnmuAIeaIBnyIaT U luiazAeaNIIANNIANANIUNTEADANY
d' q‘/ [ Y Yas . d‘ [ d' Q'J
WoNUNINY 99% 1asl435 Duncan’s New Multiple Range Test NT&AUAIBOUY

MINV99%
a = a ~ 9 S o
42 MmansnilsmailueavesinyiisgnrauluszazduTaau iy

nnmsasemlinaiiueavesiniiogananluszozduTadute wud
@'me P1 x Multis Pink, P1 x Tornado Sky Blue, P2 x Tornado Plum Crystal, ﬁuﬁ P1, P2, Multis
Pink 18y Wuf Tornado Sky Blue wuimsazauiluea A luSud 1 wé’qmﬂﬂgméﬁyﬁ)
P. parasitica 3nseauluea’ld 91.3, 86.79, 85.42, 82.10, 79.44, 75.71 uag 69.01 pg catechol
mg protein AUAIAL uamﬁuqqqﬁluﬁuﬁ 3,3, 3,3, 5, 4 uag 5 My Saszauilueald
106.11, 101.51, 103.17, 90.55, 92.51, 87.45 ua 84.61 ng catechol mg'lprotein AN

[

Y 1 '
naaniuIziTuanaaluiun 4, 4, 4, 4, 6, 5 uaz 6 MUV Jaszavilueald 97.47, 9331,

1 [

97.48, 85.64, 90.04, 81.22 11ag 79.67 g catechol mg_lprotein MUY TIUNY

oA,
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Tornado Plum Crystal imsazauilusaiinyuluiun 2 Saszduiluea'’ld 60.31 pg catechol
mg 'protein taglimsazavlsnaiiveagegaluiui 6 Jaszaviluea’ld 70.17 pg catechol
mg 'protein tazisuanasluiui 6 (M 36) Jaszavilueald 70.17 pg catechol mg 'protein

(715199 8)

lumsnagoummuadavesaimsaseiluoa wuigiiognaay Pl x Multis

[

9 ]
Pink, P1 x Tornado Sky Blue {8 P2 x Tornado Plum Crystal HU5uadluea dwwa N 1-6

SIS [

[ zﬂy L. 1 v A = A & A 1 Y] 1 o
‘Viﬁ\i‘iﬂﬂﬂ@ﬂﬂf’t’) P. parasitica QQﬂOTWUELﬂiEJ‘]JWIEJ‘U@u 1 BAUANUUANA NN UDY WU UYT1ATY

NNEDA (A1319N 8)
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[ Multis Pink

[ Tornado Sky Blue

[ Tornado Plum Crystal
[ P1 x Multis Pink

] P1 x Tornado Sky Blue

P2 x Tornado Plum Crystal

Day after inoculation Phytophthora parasitica

MW 36 USuamsadeiluea daaui 1 - 6 vesyiiognway (P1 x Multis Pink, P1 x Tornado Sky Blue 1tag P1 x Tornado Plum Crystal)

~ v v d 1 9 <Y = @ 9y dy .
mamuwuwmmiuszamu TGILGIIJ’J%JE]']EJ 510U ﬂ'lflﬂﬁ\m']ﬂﬂgﬂﬂ’wl“]f@ Phytophthora parasitica

801
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= a Yy a S aa A A o Lo
M319N 7 YSunamsaiisiuea Auadui 1 - 6 vesnyiiegnway (P1 x Multis Pink, P1 x
[ v Jd 1
Tornado Sky Blue 1182 P1 x Tornado Plum Crystal) tisufiufiugwom luszezduln

IS o 1% 4
ANY ©1Y 5 1Aou mwmmﬂﬂgﬂﬁam% Phytophthora parasitica

Wug/gnHay Ysmaasilszneuiluea (ug catechol mg protein)’

Sudi 1 $ufi 2 Sudi 3 Sudi 4 $udi 5 Suii 6
P1 82.10° 83.38° 90.85° 85.64" 89.85" 90.04°
P2 79.44° 80.22° 83.56°  88.16° 92.41° 84.12°
Multis Pink 75.71° 77.10° 82.87° 87.45° 81.22° 80.14°
Tornado Sky Blue 69.01° 71.31° 74.56° 78.97° 84.61° 79.67°
Tornado Plum Crystal 66.78" 60.31" 67.92" 73.22" 75.66° 70.17"
P1 x Multis Pink 91.30" 97.00" 106.11° 97.47" 96.67" 95.12"
P1 x Tornado Sky Blue 86.79° 93.65" 101.51"  9331° 92.12° 94.61°
P2 x Tornado Plum Crystal 85.42% 91.41° 103.17°  97.48° 95.58" 100.61°
F-test 0.0001 0.0001 0.0001  0.0001 0.0001 0.0001

ok *k sk sk *k sk

C.V. 5.19% 6.09%  7.38% 7.88% 5.03% 6.88%

[

Wanenve ** Ianuuananniuedeiivesdnyneadanszauanuieiumny 99%
1/ 1 A A 9 v v ' [ v @ I J o A o
AIRAENAINAIAINETA NN IuuAazAB AN TIANLANA AN TZAUAIY
d‘ cL Y Ja . d‘ [ d' cL
WoRWINY 99% 1as1475 Duncan’s New Multiple Range Test NTEAVANULITONU

10U 99%
a Ja 4 . a ~ Y Y
4.3 ﬂ'li’)min'Viﬂ“’l]ﬂiﬁiJmuhl"MJ peroxidase me&wumagmﬁﬂmzawum1

1AM IATIEHRINTINURae le peroxidase Tuiinitiognwa W&sRaie mudh
AWAUYDY Pl x Multis Pink, P1 x Tornado Sky Blue, WW§ P1, P2 uag 3iuf Tornado Plum
Crystal J52AUNINTIUVDI peroxidase drandinanlusud 1 7 1.22, 1.12, 0.94, 0.90 118 0.60
min 'mg protein ANAIA uamﬁquaiu%’uﬁ 3,3,3,5U8g5 Aua1aU fiszRuRINTINURY

@ ; ; o w o o 2
ou lw3d 1.40, 1.29, 1.09, 1.11 1@ 0.72 min 'mg protein MUSIAL HAINUUIITUAARL I

'
=

SUuR 4,4, 4, 6 uaz 6 MUY NszeuRINITUVEUoU lol 1.35, 1.12, 0.91, 1.04 1122 0.68 min

4

1mg_lprotein ANAIAY 71U @: We'd P2xTornado Plum  Crystal, Wu ‘ﬁj Multis Pink tagWug

Q

v 9 [l ]
Tornado Sky Blue 5@ UNINTIUUDY peroxidase azautwuAuluium 2 71 0.84, 0.73 uag 0.65
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min 'mg protein ANAIAY taziugIgaluTun 3, 5 uag 5MWEIAY NILAVNINTTUUDY
4 - - o o A [ {
tou'l91i 0.9, 0.87 1182 0.84 min 'mg protein AWANY uaziTHaAadluIUN3, 6 uaLe
o v { { v A 4 . - - .
AURAY (NN 37) NsTAUAINTIUVRLEU lwk 0.86, 0.71 1Az 0.75 min mg protein

[+ QU d'
A1U[AU (A1TNNN 9)

% a =}

1 aa 1 a J . 1
Gluﬂﬁﬂﬂﬁ@ﬂﬂﬁﬂ%‘lﬁﬂ@lﬂlﬂ\‘lﬂ1§$ﬂ‘]Jﬂ%ﬂiiﬁJ"UﬂﬁLﬁ]uhlG]ﬁJ peroxidase WUIWNLUY

U

[

anWay P1 x Multis Pink, P1 x Tornado Sky Blue i8¢ P2 x Tornado Plum Crystal Nszau

@

a 4 3 1 v { @ g J 4
ﬂi]ﬂiill"l]f)ﬂl,’é]ullclﬂl peroxidase AL auﬁ 1-6 ﬁﬁﬂiﬂﬂﬂgﬂl%’é} P. parasitica ’(,:,Nﬂ’NWH‘]j.

A2 o v a

=) ~ d’ 4! = 1 Y 1 o a d'
wssunevou ] FINANUUANA NN UDI WU UITIAYNWADA (M1TNN 9)
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[ Multis Pink

B Tornado Sky Blue

[ Tornado Plum Crystal
[ P1 x Multis Pink

[] P1 x Tornado Sky Blue

P2 x Tornado Plum Crystal

Day after inoculation with Phytophthora parasitica

4 { a 4 :/l "o ! a
Mndi 37 manlasumlasfanssuvesou 9 peroxidase AIATUNT - 6 vosNiilugnren (P1 x Multis Pink, P1 x Tornado Sky Blue 1182

v v J ] 9 Y @ [ Y {
P1 x Tornado Plum Crystal) tHeunuiugweus TuszezAunal 01g 45 34 Menasanilgnaese Phyophthora parasitica

IT1
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d' d' a 4 . ;’f [(KY] d' a =
MA1TNN 8 ﬂ1§£ﬂaﬂullﬂﬁﬂﬂﬂﬂﬁiﬂﬂlﬂﬂ!@uq“ﬂﬂ peroxidase ANLUAIUNT - 6 VDINNIUHYYNH TN
(P1 x Multis Pink, P1 x Tornado Sky Blue 1t P1 x Tornado Plum Crystal) 118011
v Jd 1 9 Y @ @ 9y dy
NUTWOLLY 1u5$ﬂ$ﬁuﬂﬁﬂ 918 45 U ﬂ’lflﬂﬂ\WWﬂﬂQﬂﬂ'Jfll"]ﬁ]

Phytophthora parasitica

o o a a L4 . .-l -1 RN
NWUT/QNHAY USiunanssuveuon lad peroxidase (min mg protein)
N1 U 2 Jun 3 Jun4 uns JUN 6
Pl 0.94" 1.02° 1.09" 0.91™ 1.01" 0.97°
P2 0.90% 0.95" 0.98" 1.03" L11° 1.04"
Multis Pink 0.79% 0.73™* 0.77% 0.81° 0.87 0.71°
Tornado Sky Blue 0.77 0.65" 0.72° 0.79° 0.84% 0.75°
Tornado Plum Crystal 0.60" 0.63° 0.69° 0.70° 0.72° 0.68°
P1 x Multis Pink 1.22° 1.37° 1.40" 1.35" 1.37° 1.34"
P1 x Tornado Sky Blue 1.12° 1.26" 1.29" 1.12° 1.18" 1.19%
P2 x Tornado Plum Crystal 0.86" 0.84™ 0.90% 0.86 0.89 0.87
F-test 0.0001 0.0001  0.0001 0.0001  0.0001 0.0001
sk kk Kk kk skk kk

C.V. 10.00%  12.69%  12.54%  12.59%  11.76%  11.80%

[

Waneve ** Ianuuananniuesiiveddyneadanszauanuieiumny 99%
1/ v A A 9 v o 1 [ 1 v I 1 o A [
AmagnmuAeaIgnyIaieluigazaeduiiANNIANANIURTEA DAY
4' q'; LY Ya . d' [y d’ Q'J
WORUIINY 99% 1a8 1935 Duncan’s New Multiple Range Test N3EAUANULYDNUU

N 99%
a Ia L4 . a = Y <Y
4.4 ﬂ']'i')!ﬂﬁ'lgﬁﬂﬂﬂﬁillmu"l“ﬁll peroxidase ﬂlaﬂwmuElgﬂwﬁusluizﬂmuhmma

M3 IAsIEHnInssuueaen el peroxidase néaRade nuih AN P1 x Multis
Pink, P1 x Tornado Sky Blue, P2 x Tornado Plum Crystal, ﬁuif P1, P2 uazﬁuﬁ Tornado Sky
Blue fiszduAmnTsuvesoulsl peroxidase azamituaulusud 17 3.51, 330,321, 3.29,
3.04 1182 3.02 min mg ' protein ATNAIAY uazgﬁuqaqﬂiui’uﬁ 3.3,3, 4, 4 uay 5 MW @

[

seaunanssuveuonlad 3.75, 3.62, 3.67, 3.54, 3.30 uaz 3.31 min mg protein MUSIHY

[ )

@ z a @ { o o A 4
naaniuIzisuanaaluiun 4, 4, 4, 5, 5 uaz 6 MUAAY NIzAUNINTITUVE U T 3.61,

3.44, 3.60, 3.48, 3.24 1A% 3.20 min mg protein MUAINY duTuTIIT ooy Wug Multis
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' 4 [ 1
Pink 1182 Tornado Plum Crystal U5¢AUNINTTUVD peroxidase azautuIuluiun 27 2.97
18 2.85 min mg protein MNAIAY HaziugIgaluTun 5 uag 5 muday NszaunINTIN
4 - - o w A [ { o o
vouou Iyl 3.45 1ag 3.19 min 'mg protein AMUEIAY tazisuanasluTui 6 waz 6 a1y

1 v o A rd - - o Y {
(WA 10) NszAURINTTUULOU 1953l 3.37 112 3.07 min 'mg protein AUAIAL (A151991 38)

[ ) a ~

1 aa 1 4 v
GluﬂTi‘Vlﬂﬁ’é]”UﬂTﬂNﬁﬂ@l"ll’E)\iﬂﬁ%ﬂﬂﬂi]ﬂiim"llﬂ\u@u”l%iJ peroxidase WUITNNIUY

U

[

AnWay P1 x Multis Pink, P1 x Tornado Sky Blue ta¢ P2 x Tornado Plum Crystal 5zau

@

a L4 Qa: Vo A [ 4 ' 4
ﬂi]ﬂ‘i‘ill"llf]\il,@uhlch'u peroxidase A4LA IUNT - 6 Wﬁ\iﬁﬂﬂﬂgﬂl%ﬁ) P. parasitica qammu‘q

A2 o % a

=) ~ d’ d! = 1 Y 1 o a d'
wssunevou ] FINANUUANA NN UDI WU UITIAYNWADA (M5 19N 10)
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[ Multis Pink

[ Tornado Sky Blue
[ Tornado Plum Crystal
[ P1 x Multis Pink

] P1 x Tornado Sky Blue

| | P2 x Tornado Plum Crystal

Day after inoculation with Phytophthora parasitica

4 { a 4 :/, 1o { a
M 38 manfasunlasianssuueaeu |4l peroxidase @A IUN 1-6 YoINHEgNMEU (P1 x Multis Pink, P1 x Tornado Sky Blue 18

v v 1 3w [ §
P1 x Tornado Plum Crystal) Lﬁﬂ’]Jﬂ‘UW‘L!Ii“W’EJLLlI TuszozduTaauie 91y 5 1nou ﬂmﬁﬂﬁ%mﬂgﬂﬁ}’mﬁﬂ Phytophthora parasitica

148!
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d' d' a 4 . ;’f [(KY] d' a =
ATNN 9 ﬂ1§£ﬂaﬂullﬂﬁﬂﬂﬂﬂﬁﬁﬂﬂlﬂﬂ!@uq“ﬁﬂ peroxidase ANLUAIUN 1 - 6 VDINNIUHYYNHTY
(P1 x Multis Pink, P1 x Tornado Sky Blue 1ta% P1 x Tornado Plum Crystal) 118U
v J ] Y 3 o = @ 9 dy
NUTNBLLY Glu’igﬁlgﬁl‘liﬁmu')ﬂ 291g 5 1ADU ﬂWﬂWaﬁﬂ’lﬂﬂQﬂﬂﬁ]ﬂL%@

Phytophthora parasitica

Wug/ganay Ysmafvnssuveaeu laad peroxidase (min'mg” protein)

Jun " Jun 27 JUn 3 U 4 Jun s U 6
Pl 3.29% 3.34" 3.41° 3.54° 3.48" 3.44%
P2 3.04% el 3.21° 3.30 3.24" 3.19°
Multis Pink 2.99% 2,97 3.20° 330" 3.45" 3.37°
Tornado Sky Blue 3.02% 3.09™ 3.1 3.19% 3.31% 3.20°
Tornado Plum Crystal 2.89° 2.85° 2,97 3.03° 3.19° 3.07°
P1 x Multis Pink 3.51° 3.57" 3.75° 3.61° 3.60° 3.56'
P1 x Tornado Sky Blue 3.30™ 3.44° 3.62° 3.44" 3.45" 3.51°
P2 x Tornado Plum Crystal 3.21% 3.48" 3.67" 3.60°" 3.52° 3.54"
F-test 0.0024 0.0001 0.0001  0.0001 0.0061  0.0001

* kk *kk *kk k kk

C.V. 596%  5.19% 876%  7.81% 5.04%  7.27%

o @ [

Wnenve * Innuuanannuediisdaynananszaua N RImINY 95%

9

[
aad

= ANUUANANNUoe e dAYNINEDANTZAUANTOIUININY 99%

1/ v A a Y v v 1 @ 1 o I 1 v A 1Y
AUNDINAINAAONHIANNU THLAA ADANULANULANA NN UNTEAVAN

A o 1w Jas . A [ A o

WoNUUMNY 95% 181475 Duncan’s New Multiple Range Test NT&AUANULTDUU

N 95%

2/ A A Y v v 1 @ 1 o dA 1 v A 1Y
ANNDINANAAIONHIANNU THLAAZ ADANULANULANANAUNTEALAN

A o 1w yJas . A [ A o

WoNUUMINY 99% 181475 Duncan’s New Multiple Range Test NT&AUANULTDUU

AU 99%
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o v Jda o o 4 A Y Yo Aa Y =
ﬂ?iﬂiﬂﬂqﬁwuﬁwnluﬂﬂﬁﬂu LW@GlWllﬂﬁﬂHﬂ!31’1@?]3\1?51TNﬂQWMﬂﬂQﬂ'ﬁGU@Q@IaWﬂG]N
A

AITAMTDIANUHIITAUNNAIUAS 9 Useneudu  Ae  eenasnan aauaala  Ims

a a

[ Y
wiganTafa nsanuiunziaga AaeaIuAMNEIT0 TUMTNUNUADITD AN 13AA 1 9

Taadne

(% Y

v dAa J [V
1. mswaniugRyHeRugmumunuRugnsm
<3
1.1 AUNDNUDIUNAA

<] ' o ' <] [ o
INMITNIZLNAAZDHTY WUINGNHTUITUIU 3 ANTY Lllaﬂﬁ’ﬁ]ﬁi'lﬂﬂ]'lilﬂ@ﬂ@W
1aun ANWEY P3 x Multis Purple, P4 x Tornado Plum Crystal (i P3 x Multis Deep Purple 1l
Y I 3 L4 o W 4 a 1 a
ANNIDNUNIND 43, 47 1ag 48 Wosisua MuaaL Lﬁﬂﬂ%WﬂﬁﬂWiLﬂﬂIiﬂLuWﬂﬂﬂu (damping

vy v 9 & < s o a S A a A g
off) "]J'E)\WIHﬂ'ﬁ'ﬂuﬁgﬂﬁ'l‘;]NLW'lgliJﬁﬂsU'EN‘VN 3 QﬂWﬁ'll uazﬂmmimjaﬂmaﬂmﬂu"lﬂ SURIGH

[ =

9 A o 9y ] =1 9 =1 [ [ 9 A :} o Qldy
NAUTNIONTM INUUUNY azAuDeanuun meﬁﬂﬂgﬂ AFinved wesarii lvyuun

F v
A o g 2

=K o Yy Yy a o ¥ 1 a 9 < Y U
vwihldaunaunalsadiau v5ne lauauuwadudiiea suai ﬂ@ﬂﬂﬁllagllﬁﬂqﬂﬂﬂ'lﬂ

Q

Y
Y Y o ¥

< 4 o q Yy Y o o 9 A a g
599157 wegnueauan lddundniniy Awdtendsmendiegniiiieuain usnuniy
1 I [ a
Tsnvzaooq venerenineon lihiluasnay gnawlldsdudulndifies aunaveslsamaain

@ Y

& - | A o 0 ) m Y 'Y
1¥® P. parasitica %Q!ﬂﬂl%@ﬁ“ﬂﬂiﬁﬂﬂﬁWﬂﬂg ?ﬂiﬂim"lﬂ‘ﬂ161ﬂ¢‘luﬂﬂ%‘lﬂﬂ11’illllﬂMWﬂﬂ?W@lu

ndluszezdU (Olsen, 1999)

1.2 MIRTYaD Inuedgnua

=KX A

mafnidnbazmes iy Tavesganau tlesnngnraiiugnraudai 1 5ad
nszde-Manyaza1s 9 10 Tdun Sunuiumzwaasuaenisnuin ANUgINTIRYy AW
nfhansany nazsdurguinaisnen Snundeniify 44.33-65.00 1, 13.00-17.67, 25.33-33.67
1Az 3.50-5.67 IuANAT MUAMIAD NnmsFunadnuusnsaiy Iimsuannaios grandiu

Tnagfinsau Timin Famsneassvensna (2540) NA1IANBULMTUANDY YAAILANAIY

= 1

v ] a ] { o a 1 ¢ X
du 19 Tagdu A aauguanvae luuanne 4u a iaruquansuzmsuanng ldedauysel

A A

] 1A @ ' o 9 1 12 A v 1 Y 4
UDINANITVUISUINNYUAINAT) ‘1/]111’7@ﬂNﬁhﬁﬁﬂiﬂ@ﬂﬂ?iu@ﬂﬂﬂuﬂﬁl memsmm”lm"lﬂ
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Y o o o Y a a A 2 ~ oAy '
ﬂ’JEJﬂ1i‘]J§‘]J“]J§QWH‘1§LL‘]JU selﬁng lV]’]‘IWLﬂ@ﬂ’]iuﬂﬂﬂ\nJ’]ﬂﬂ\ieUu LLﬁ%ll‘VliW!iJT]ﬂ’JNlmzuuu

1
=

1 [ [ 4 o a o o A
YU Forznunmlsulieius lnaemswautwgi ldinannudunlsneiugnssuiun

e

e

Yu nazamnsnmeneansoiotu v ludsislgn e ldinaanymus lmiq Akalsyanld
' v a J ' g v v L}
WINNNMIHTNANBI (HAGAT, 2542) HAZWUIGINANI 30 guay TNMTNTZIIAIINNIITY

4

] A ] ] (Y 19 1 v Y 1 T W 4 Y
ol tifesnnilsznnsgunominiug lilsaeiugud uazalsznnijunesiug (fugnsan)
IS v A : 1 o J J A Y 1A
Wugnwawsai 1 (F, Hybrid) Fauaagiugio T lndfimdousunndu uainaanumlslsiu
A a a A 9 = VoA = ~ A 1 Y]
iosnndninavesdunadon Fegnuauiui 1 azlianyuzdlulniiuandeiu uazsm
a A a o A o 1 a 4
onsnavesdunadomdnlldie  Judluaungldtanvazaie g wilsdsiumnnsadu
A9ANABINUNTNANDIVDINAA (2540) NHIMIANBINTNTZNBAIVOILNINIG TugnsaN 1
wuhinuiumzmaaudieenusninu ANuganTiy Anunansay tazvnady
1 4 @ I [ 1 1 4 o @ I
Fiugudnanaen Iminszneiiguaziludnyuzediaeiioy SuiumzanIuaon
UINUIUYINYEgNHANLARZ AHEY R unaeeg usIa 44.33-65.00 11 Fas 1T Tuanag
= 1 a = £ @ ' [
UNafoN1T9NA0NUBINTYIHY (Kessler, 1998) B9%529328z1a1 lumsgngnrauana il

] o = 9 9y Aa ~ Y3 ,3
FIWNIUY uwaﬂimu“lwwnmﬂaaﬂﬂaﬂ'lmiwu

% a A
L3 anHasanauaen

[

nnMsHauRugieiugdumutuRgideiugmsfaendais q S

a

gnwawy 30 gway Bdndueen 122 & uaz@vasanduaen 31 & Felianuulsilsiuuazms
Y = =S = d’ ] [ IEY] ] ] v s 9 .
nszvledIvesdneniasdvasanauasnuin iiesnnneiug hilsaewugud Tae Milo e
Y o =2 1" o d” 9 A A a 1 . 7 -
al. (1985) ladimsfAnyaznuNanyazignaIuguREEuNNANI VNI epitasis ADNAY
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