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on disease incidence.
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Agrobacterium tumefaciens
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6 weeks after inoculation
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Rosa multiflora

Dukat Lifirane
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R. canina PEKcougel

Classification of resistance to crown gall disease
among rose cultivars

Resistance to tumor formation _ Resistance to tumor development
High Middle Low High Middle Low
PEKcougel Evelien Dukat PEKcougel Evelien Dukat
Lifirane Livia Golden Emblem  Concerto Pink Wonder  Gplden Emblem
f ; f White Dream .
Pink Wonder Charming White Dream Bridal Pink ourole Ra Lifirane
Bridal Pink . urple Rain Tineke
Purple Rain

Concerto Madame Violet Charmi
i armin
Madame Violet Fashion Parade 9

Joy Fashion Parade
J Pasadena
Tineke Pasadena Sonia
Sonia X .
Rise ‘n” Shine Alba Meillandina
Roulette Alba Meillandina Little Marvel
Little Marvel Livia
Dolores . .
Rise ‘n” Shine
Rote Rose
Joy
Roulette
Dolores

Rote Rose




Classification of resistance to crown gall disease

among rose rootstocks

Resistance to tumor formation

Resistance to tumor development

Low Low Middle to High
Rosa multiflora Rosa multiflora . virginiana
. multiflora 'K2' R. multiflora 'K2' R. rugosa
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. canina 'Pfander'

. canina 'Inermis'

. coriifolia froebelii

. canina 'Heinsohns Rekord
. canina 'Superbe'

rugosa

. eglanteria

'‘Kuiper'
‘Uniform’
‘Veendam'

. canina
. virginiana
. canina 'Brogs Stachellose'

. canina 'Inermis’

. canina 'Heinsohns Rekord'
. 'Kuiper'

. canina 'Brogs Stachellose'
. eglanteria

. 'Veendam'

. coriifolia froebelii

. canina 'Superbe’

. canina

. 'Uniform’

. canina 'Pfander'

Disease incidence 6 weeks after inoculation

with four strains of A. tumefaciens

Rootstocks and cultivars A. tumefaciens strains Average
A208 GOUl Ch8clrif-R G-Ag-27

R. canina 'Pfander’ 90 90 70 90 85 NS
R. canina 60 75 40 70 61 NS
R. virginiana 53 73 47 53 57 NS
Dukat 60 87 53 27 57 *
Fashion Parade 45 85 50 30 53 *
R. coriifolia froebelii 40 90 30 50 53 *
Bridal Pink 50 45 40 30 41 NS

Lifirane 20 7 20 20 17 NS
PEKcougel 0 0 5 0 1 NS
Average 46 61 39 41

* * * *

GOU1
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VIirE2 receptors

Agrobacterium tumefaciens

| Host Plant Cell |

Acetosyringone

HPLC
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Acetosyringone

© 1: 4-hydroxybenzoic acid

00H
3:  4-hydroxy-3-methoxybenzoic
o, acid (vanillic acid)

Q 5:  3,5-dimethoxy-4-hydroxybenzoic
o, acid (syringic acid)

@ 7: 4-hydroxy-3-methoxy
O, acetophenone
o (acetovanillone)
9: 3,5-dimethoxy-4-
o o hydroxycinamic acid
/@ 11:  4-hydroxy-3-methoxy
e benzaldehyde (vanilline)

/@ 13:  3,5-dimethoxy-4-hydroxy
we o, acetophenone (acetosyringone)

DNA T-DNA _vir

0
~
HC

(sinapic acid) o®

CHO

7

COCH,

OH
cHo

oH
CO0H

COCH,

Q,

[

/
o1

O,

2:  4-hydroxbenzaldehyde

4:  4-hydroxyacetophenone

6: 3,5-dimethoxy-4-hydroxy
benzaldehyde (syringaldehyde)

CH,

acid (ferulic acid)

CH,

é 8: 4-hydroxy-3-methoxycinamic

10: 3,5-dimethoxyacetophenone

CH,

12: 4-hydroxycinamic acid
(p-coumaric acid)

(Acetosyringone)

e BT 0 110 O IR
R AJ JA B ﬁ A

: 4-hydroxybenzoic acid, : 4-hydroxybenzaldehyde, :4-hydroxy-3-

methoxybenzoic acid,
methoxybenzaldehyde

. 4-hydroxyacetophenone + 4-hydroxy-3-

, . 3,5-dimethoxy-4-hydroxybenzoic acid, : 3,5-dimetoxy-4-hydroxybenzaldehyde
+ 4-hydroxycinamic acid, :4-hydroxy-3-methoxyacetophenone, : 4-hydroxy-3-
methoxycinamic acid + 3,5-dimethoxy-4-hydroxyacetophenone, : 3,5-dimetoxy-4-

hydroxycinamic acid,

: 3,5-dimetoxyacetophenone

HPCL
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Leaf discs of 5mm in diameter
were cut out
from sterilized leaves.

HPLC analysis
N—

1 -

Thﬁgf);tJv?;ion Evaporated
i ) to dr
resuspended in [ Y
50% methanol —
containing 0.1%
acetic acid.

The leaf disc or
pieces were
dipped into

[—1 sterilized liquid

MS medium for
72h.

The exudation
from the leaf
discs or pieces
was then
extracted with
chloroform.
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Chromatogram of exudation extracted from the leaf discs of susceptible

roses, Dukat.

4: 4-hydroxyacetophenone, 5: 3,5-dimethoxy-4-hydroxybenzoic acid, 6: 3,5-dimethoxy-4-
hydroxybenzaldehyde, 7: 4-hydroxy-3-methoxyacetophenone, 9: 3,5-dimethoxy-4-
hydroxycinnamic acid, 11: 4-hydroxy-3-methoxybenzaldehyde, 12: 4-hydroxy-cinnamic acid

Dukat 7
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R. multiflora

[mV]
4 1 4811
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mln]f
Chromatogram of exudation extracted from the leaf discs of susceptible

roses, R. multiflora.

4: 4-hydroxyacetophenone, 5: 3,5-dimethoxy-4-hydroxybenzoic acid, 9: 3,5-dimethoxy-4-
hydroxycinnamic acid , 11: 4-hydroxy-3-methoxybenzaldehyde

Rosa multiflora 4
v R. canina
61 4&11 8 & 13
1 7
44 5
2l
01
'2 _- | I [ e R o T | r 1.1 ¢+ 0. 1T & &1 711
0 20 40 60

80
[min]

Chromatogram of exudation extracted from the leaf discs of susceptible

roses, R. canina.

4: 4-hydroxyacetophenone, 5: 3,5-dimethoxy-4-hydroxybenzoic acid, 7: 4-hydroxy-3-
methoxyacetophenone, 8: 4-hydroxy-3-methoxycinnamic acid, 11: 4-hydroxy-3-
methoxybenzaldehyde, 13: 3,5-dimethoxy-4-hydroxyacetophenone

Rosa canina 6

14



PEKcougel

[mV]
471 4&11  gg12
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Chromatogram of exudation extracted from the leaf discs of resistant roses,
PEKcougel.

4: 4-hydroxyacetophenone, 5: 3,5-dimethoxy-4-hydroxybenzoic acid, 6: 3,5-dimethoxy-4-
hydroxybenzaldehyde, 7: 4-hydroxy-3-methoxyacetophenone, 11: 4-hydroxy-3-
methoxybenzaldehyde, 12: 4-hydroxy-cinnamic acid,

PEKcougel 6

Lifirane
[mV]
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Chromatogram of exudation extracted from the leaf discs of resistant
roses, Lifirane.
4: 4-hydroxyacetophenone, 8: 4-hydroxy-3-methoxycinnamic acid, 11: 4-hydroxy-3-
methoxybenzaldehyde, 13: 3,5-dimethoxy-4-hydroxyacetophenone
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1
4-hydroxy- 3,5-dimethoxy-  4-hydroxy- 3,5-dimethoxy-
acetophenone 4-hydroxy 3-methoxy- 4-hydroxy-
benzaldehyde  acetophenone cinamic acid
PEKcougel Lifirane Dukat
Acetosyringone
4 Dukat PEKcougel Lifirane
Dukat
18
16 1 [[] PEKcougel
14 | .
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=12
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4-hydroxy-  3,5-dimethoxy-  4-hydroxy- 3,5-dimethoxy-
acetophenone 4-hydroxy 3-methoxy- 4-hydroxy-
benzaldehyde  acetophenone cinamic acid
PEKcougel Lifirane Rosa multiflora
Acetosyringone
4 Rosa multiflora PEKcougel
Lifirane Rosa multiflora

16



[] PEKcougel
[ ] Lifirane

Il Rosa canina

4-hydroxy- 3,5-dimethoxy-  4-hydroxy- 3,5-dimethoxy-

acetophenone 4-hydroxy 3-methoxy- 4-hydroxy-.
benzaldehyde  acetophenone cinamic acid
PEKcougel Lifirane Rosa canina

Acetosyringone

4 Rosa canina PEKcougel
Lifirane Rosa canina

3.00 O PEKcougel
275 1 W Lifirane
230 W Dukat
225 | _
E R. multiflora

2.00 |

175 B R. canina
1.50
1.25
1.00
0.75
0.50
0.25

0.00

leaf disks (L10)

Quantity of AS derivatives per 100

. 4&11 5 . 6&12 7  8&13 9
Difference of the quantity of AS derivatives among resistant roses and

susceptible roses.

4: 4-hydroxyacetophenone, 5: 3,5-dimethoxy-4-hydroxybenzoic acid, 6: 3,5-dimethoxy-4-
hydroxybenzaldehyde, 7: 4-hydroxy-3-methoxyacetophenone, 8: 4-hydroxy-3-methoxycinamic
acid, 9: 3,5-dimethoxy-4-hydroxycinnamic acid, 11: 4-hydroxy-3-methoxybenzaldehyde, 12: 4-
hydroxy-cinnamic acid , 13: 3,5-dimethoxy-4-hydroxyacetophenone

HPCL
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PEKcougel
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PEKcougel :

P><P P><D D>x<P D>D
PEKcougel Dukat

embryos culture on
MS medium

40 50 days after
pollination

40 50

in vitro
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