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ABSTRACT

ZHOU, L.}, YABUK]I, J.2, FUKUI, H.2*, MATSUMOTO, S.? and KAGEYAMA, K.2 (2000). The resistance of rose culti-
vars to crown gall disease caused by different strains of Agrobacterium tumefaciens. Jpn. ]J. Phytopathol. 66: 29-34.

Shoots of nine rose cultivars, including cut roses and rootstocks, were inoculated iz vitro with four strains of Agrobacterium
tumefaciens to test their resistance. Disease incidence of susceptible R. caning and R. canina ‘Pfinder’ was 619% and 85%,
respectively. Disease incidence of ‘PEKcougel’ and ‘Lifirane’, with strong resistance to tumor formation, was under 17%.
GOUT1 caused disease on the most cultivars, with over 73% disease incidence on six roses, with the exceptions of ‘Bridal Pink’
‘Lifirane’ and ‘PEKcougel’. A208, G-Ag-27, C58clrif-R were weakly virulent, except against R. canina ‘Pfinder’. ‘Dukat’,
‘Fashion Parade’ and R. coriifolia froebelii were susceptible to GOU1, but not to G-Ag-27 and C58clrif-R. Tumors were largest
in ‘Lifirane’, and statistically smaller in the other roses. The tumors induced by C58clrif-R were larger than those induced by

the other strains.
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Key words: Agrobacterium tumefaciens, crown gall disease, in vitro, resistance, rose.

#

BENA L iRix Agrobacterium tumefaciens W2 X - T
RRTHEBREO—DOT, ~FIHCEZHEILBL, &
KOBAEEERMBEE - TERL. EEZLY 12 in vitro R
X AWT 7 mEDRENA Lo WEISEREY T -
TRER, BA Lo EESE L CEL, BREHGA L RE
DA FHRA~NDOfFE S T-DNA DB ToVThs
DRBTREAINC LM TE 2B (REERER
M Resistance to tumor formation) &, I hiciA
L2 L/M&L, T-DNA DEBHEDIA Ly DHFE
BECRHAINHMTE 2Bl (RBREENY
Resistance to tumor development) %35 RE%» &
H L1 bbb ‘PEKcougel 12hA Ly dliz e A EH
BIhTELLBVRBEEREREY R LA, E1,
‘Lifirane’ X RRICHRBIZBRESESB VS DOBR I
A LpidZE LS KRE L, RBREEEIMEIMED - 2.

o

Zhext LT ‘Dukat’ i3, 24 LeREBLAEL, BR
INREABALwRELLKRED - &b BIRBEBES
W ERBRERENES B 5B, F 1, R caning
BIVOZhCH¥RTH5EK R caning ‘Pfinder’ (3fRETE
BAEHHAME {, REREZRIUE B2 - 120,

BREHA Lo RCHT 2B, REREORMICL D
ERNRPDHENSEHEIRTE LY, KEO 3%
7, R=HVy bBIVASHLLMMLEBENA LR
BICRT 5 7 BROEIMEEXRE L, ~InbamLL
B LTRZETHD, F278L0~—H 1y bbby
BELECN LTl R RT o LR RE LTV S, i
Boelema? 12, X5 BRI 4 REDOBENA Lo RE X £
B LICRER, R multifiora (353 L TR CTOREE
LTEWREZHLRL, ‘Brooks 48’ ¥ XU ‘Clarke 1957
EEV T EATHLORELECEREY R L), £
DODBELIECN LTREZEBETH ot REL TV 5.
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MICHEBRIERET B EABE IR, £ 2 TARE
Tk in vitro REEX A, BEOHEEGRYHL T
5 HWT, A. tumefaciens GOUL b3 5 HEHiMEAH B 5 o>
Lo TwBA5 9 REY A, BARORKLD 4 FRHED
A. tumefaciens R HEIBE OV THBBRFE 21T -
.

EBRHHE L VAR

e F1RCORTATIREYRA, EHEEREL
tot%, in vitro TOHBEIZ L ICHERERLTVWAY 2 — b
PR E L. R 53D 5% R coriifolia froebelii
(R dumetorum laxa), R. virginiana, R. canina B L O
R. canina ‘Pfinder’ i3 AARE LTHV LR TV BRHHT,
FRUNIYI VTR A ERRETHS. HEMBOM
REEBICITY = — FOEBRERT, PVARER LW
B R A FoBE Licks (Table 1) 2V, F&EI
25°C, 3000 Ix, 166 B R D&M CIT - .

BENLALwRE BRAREE L LT A tumefaciens
D A208, GOU1, G-Ag-27 ¥ X 0 Ch8clrif-R # i\ 1z
(Table 2). A208 (kB RFHBFHIRET HEHKT,
% DY TRERAER IR TV 519, GOUL i1k E
BTREINTWABA TR IR A L bR -
RELSDTHHD. GAg-27T 13 BKEBERERM
WEFHLAELXZF IO DT, 7FVDRALy X O 5
B AEIhicboThB. Co8clrif-R 1335 2 bk
Lz R2Bf BilkD (2 Ti 75 A3 Vet v b v b HE
Lt C58 kB LIcd DT, HHEREL LG IhE
TH5. WThoHAE S YEB 52 ©24RsH, 25°C
THIE Lok, BERE LTHV.

BEHE MREE6BEKRO Y 2 — bRAV, TRE

Table 1. GA; concentration in the medium? for the test of
resistance to crown gall disease and for the sub-
culture following shoot-tip culture of the rose root-
stocks and cultivars

Rootstocks and cultivars GA; concentration (M)

R. coriifolia froebelii 1.0x10°7
R. canina 1.0x10-7
R. canina ‘Pfiander’ 1.0x10-7
R. virginiana 1.0x10°7
PEKcougel 1.0x10-7
Bridal Pink 0

Dukat 1.0x1077
Lifirane 1.0x10-%
Fashion Parade 1.0x10-6

a) Basal medium is Murashige and skoog’s (MS) medium!®
contaning BAP 1.0x10-% (M), sucrose 3% and gelrite
0.2%.

52~ 4MDOELED 10-15mm DY . — FHFHED
BEMB L L. BEREHL LT YEB MESH T
25°C, 24RSRIEE LD AV. Y a— b ADED
B, SRR Ih BRI L, C oty
2= MOMEFRRBH T HETT - ?2. BELLY
2— MIEAREEE L F U O (Table 1) % 10ml
Mz tc $20 mm X 150 mm OREEFIC 1 EETOBMEL,
6 BEREE Lc, 24 Le R LERERELER, BR
IRIEDA Lo B LODA L DERARE, TAKEY
AELL. BEEGCNTIRFBEGBOESLRHRE L
L, BRINIHA Ly DREEBEDORYHA Ly DX
X (mmxmm) & LTEHL.

¥ F
4 R¥D A. tumefaciens H BERE L - ZHED 6 BREIK

Table 2. Characteristics of A. tumefaciens strains used in this study

A. tumefaciens strains

Characteristics ;
A2082 GOU» G-Ag-279 C58clrif-RY
Taxon Biovar 1 Biovar 2 Biovar 3 Biovar 1
Chromosomal background C58 GOU1 G-Ag-27 C58
Ti-plasmid pTiT37 Wild type Wild type pTiR225
Opine-type Nopaline Nopaline Vitopine Nopaline
Isolation source Cherry Rose Grape Cherry
Reference 18) 23) 17) 3,9,12)

Machida (personal contact)
a) A208 is conjugation i planta of T37 with A136 which is a plasmidless derivative of C58.
T37: biovar 1, nopaline, from walnut; C58: biovar 1, nopaline, from cherry.
b) GOUI is the wild strain collected from rose cultured in Gifu.
c) G-Ag-27 is the wild strain from the National Institute of Agri-Environmental Science in Japan.
d) C58clrif-R is the conjugation iz planta of R225 with C58.
R225: biovar 2, nopaline, from rose; C58: biovar 1, nopaline, from cherry.
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R HRRERLYFIRCR L. FPHRFRY RS L,
RS HED 5 B R canina 35 X O FDORERHETH S
R. canina ‘Pfander’ 1361%, 85% & RRIAED - 12D
X LT, ‘Lifirane’ & ‘PEKcougel’ ODRFBERIT1T% T
&L, TehTd, ‘PEKcougel’ Tit 4 REDREE%
ERL80EGD S L, BREFTIEGTH-. HER
BEREEICOWTAD &, GOUl DFEHRFERIL61% L&
Do DI LT, MOMREETIX A208, G-Ag-27, C58
clrif-R DIRT40%FIEDFHRETH - 1z,

HORME LicMBORBEERL RS L, GOUL itk
Tt R coriifolia froebelit, R. canina ‘Pfinder’, ‘Dukat’,
‘Fashion Parade’, R. canina 3 X' R. virginiana ® 6 5
BTN ~NK LELKBLRERELRLL. Lol,
‘Lifirane’ T2 7 % & 1&<, ‘PEKcougel Ti3RMHEHMH D
nighrotc. A208 Tix R. canina ‘Pfinder’ 1235\~ TI0%
ERVRERRAIR LIS, fBORETIR60% LT & &
<, ‘Lifirane’ & ‘PEKcougel’ T3 GOUl L[, L
CABEWERETH - . G-Ag-27 Tit R canina ‘Pfander’
T90%, R canina TT0% %R LILisHE GOUL & gL
TRRERLEL -7, C58clrif-R s\ ik, HbEVH
WERL/R LI R canina ‘Pfinder’ TH70% T, fbhofHkE

KEWTIL GOUL & B L TRRRIZE, 7. L,
‘PEKcougel’ =\ T 1 BEHHA Lo BELED B
.
BAMEZ LI 4 RROBECH T HRBROERELY RS
L, ‘Dukat’, R. coriifolia froebelii, ‘Fashion Parade’ -C
HORMEMCEREEZLZD bR, Dukat’ & ‘Fashion
Parade’ Tix GOU1 T87%, 85% & RREIEM »TD
R LT, G-Ag-27 TIx27%, 30% LfEA -1 %7, R
coriifolia froebelii ¥ 3\~ Tix GOUL TI0Y & B 1=D
R LT C58clrif-R TORRERIX30% & Eh - 7. Lk
DL 57 DRERITORKRROERICINL T, BOR
METHELBDBN, IHIA T RHEEEORMETD
HEFRLRD bR,

L RFEOREELERE LI 5 BRI hi AL
w DREIDOFHELYEARTR L. HRASED S b,
‘Lifirane’ IR INIcH A Ligid 8.02 (mmXxmm) &8
H K& <, Dukat’ ¥ X 0" ‘Fashion Parade’ iU S iz
BALwA 3.91 & 3.15 (mmxmm) &RWTKAEL,
FOMDOFETIE 1.55 (mmxmm) LT EBZi/ I
ofc. MEZ LICEDORMETORA Ly DKE I L HEE
5% &, ‘Lifirane’ TIRLBECHEINIHEA Ly 8 fE

Table 3. The disease incidence caused by four strains of A. tumefaciens in rose rootstocks and cultivars®

Agrobacterium tumefaciens strains

1 2 C,
Rootstocks and cultivars GOUL 4203 CAg2l o8 Average x2test®
R. canina 75 (15/20)® 60 (6/10) 70 (7/10) 40 (4/10) 61 NS
R. canina ‘Pfinder’ 90 (18/20) 90 (9/10) 90 (9/10) 70 (7/10) 85 NS
R. virginiana 73 (11/15) 53 (8/15) 53 (8/15) 47 (7/15) 57 NS
Dukat 87 (13/15) 60 (9/15) 27 (4/15) 53 (8/15) 57 *
R. coriifolia froebelit 90 (18/20) 40 (4/10) 50 (5/10) 30 (3/10) 53 *
Fashion Parade 85 (17/20) 45 (9/20) 30 (6/20) 50 (5/10) 53 *
Bridal Pink 45 (9/20) 50 (10/20) 30 (6/20) 40 (6/15) 41 NS
Lifirane 7 (1/15) 20 (2/10) 20 (2/10) 20 (3/15) 17 NS
PEKcougel 0 (0/20) 0 (0/20) 0 (0/20) 5 (1/20) 1.3 NS
Average 61 46 41 39
22test * * * *

a) Disease incidence means the percentage of shoots with crown gall tumor to all inoculated shoots.
b) The numerators are number of shoots with tumor, and the denominators are number of inoculated shoots.

c) * Significantly different at the 5% level; NS: not significant.

The variance of data (Table 3) scored 6 weeks after inoculation was analyzed using the Chi-square test for homogeneity:

o Z(mp?/n;) —nz?/n,
- nn,/n?

Where:

np=number of plants with galls

n;, =number of inoculated plants in the treatment
n;=total number of plants with galls in all treatments

n, =total number of inoculated plants in all treatments
n,; =total number of plants without galls in all treatments
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Table 4. The tumor size on rose rootstocks and cultivars 6 weeks after inoculation with four strains of A. tumefaciens

Rootstocks and }‘S;?(l)rlélliﬁlg:ge%f Agrobacterium tumefaciens strains Average Ana:)lfysis
cultivars by strains GOU1 A208 G-Ag-27 C58clrif-R variance
Lifirane 8 4.75 8.00+2.00  5.96%+2.96 13.39+15.87 8.022 NT
Dukat 50 3.62%3.08 3.42£4.73 1.09%0.77 7.50£8.88 3.91b NS
Fashion Parade 66 0.99+1.24 5.79+2.99 4.29+2.25 1.53%1.05 3.150¢ *
Bridal Pink 42 0.19+0.13 1.95+1.69 1.97+1.68 2.10+0.89 1.55¢4 *

R. virginiana 37 0.83%0.55 1.74+4.08 0.560.52 1.88+0.98 1.25¢d NS
R. coriifolia froebelii 70 0.45+0.27  0.95%0.56 1.05+£0.98  0.69+0.71 0.794 *

R. canina ‘Pfander’ 77 0.29+0.31 0.28=+0.25 0.88+0.87 1.241+1.66 0.67d *

R. canina 47 0.40+0.34 0.56+0.43 0.49x0.37 0.88=%0.52 0.58d NS
PEKcougel 1 0 0 1.96 0. 494 NT
Average 1.282 2.522 1.812 3. 462

* * * *

Analysis of variance

Tumor sizes are given as the product (mm xmm) of the maximum length and the maximum width (means+S.E.).
Averages with different letters are significantly different at the 5% level by least significant difference analysis.
* Significantly different at the 5% level; NS: nonsignificant; NT: no test.

LWt totedd, HEtHRHEL T EIeh o e b DDED
FHBIb b e KERDBA L R Ehic. Dukat’
KEVWTHIHEORME TEREEN A DRI o fobd, K
A LR IR, 2w LT, R canina
TROTHORETHHA Lyld/N &2 o, ‘Fashion
Parade’, ‘Bridal Pink’, R. coriifolia froebelii ¥ X O° R.
caning ‘Pfinder’ TREORHMECERENRD LR,
‘Fashion Parade’ 123\ Ci% A208 3 L U8 G-Ag-27 %
BLIBACHA LA 5.79, 4.29 L KED - eOH
LT, GOUl #8fEL7cdDTIX 0.99 &/h&<, ‘Bridal
Pink’ % X W% R. canina ‘Pfinder’ & ¥\ > Tid Ch8clrif-R
T 2.10, 1.24 K%<, GOUl Tt 0.19, 0.29 &/)
Xote. &1z, R coriifolia froebelii 7o\ ~T% GOUl
T0.45 E/PNEAA Ly B L.

HRARFEC OV Th B &, C58clrif-R i 3.46 L& b
A &<, kT A208, G-Ag-27, GOUl DJETH~7c. H
DR L EMETHRINHA Lo DRE IR
B+ 5 &, Ch8clrif-R 1wk \»Tit ‘Lifirane’ D214 L
A% 13.39 (mmxmm) ERBKEDL SO LT, R
coriifolia froebelii Ci3. 0.69 (mmXxmm) &/pX<, A208
s\ it ‘Lifirane’ T 8.00 £ KELABA Lo R L
72 DD, R. canina ‘Pfinder’ Tixd> T4 0.28 L/ &7k
DA L LR Lichs» 71z, G-Ag-27 Tit ‘Lifirane’ T
5.96, ‘Fashion Parade’ T 4.29 %R LIS}, fbo R
T 2.0 UF&hEote. GOUL ks Th, ZbK
E A Ly &R Lok ‘Lifirane’ © 4.75 Th Y, fil
DFEECE VT I hich A LS h o,

% ®

BEAA Lo RORRICIL, BYORERALLDOED
A, HOMWMA~DOMHE, BYEOERTHT €+
VvavikEnT -7 —ABB LD vir FIROEHRAL,
Ti 7723 Fhbo T-DNA 0§ hE b & EHHRA~
O#Bf7, T-DNA DY OBFEE~DEZAR, Feffk
AR ERT T-DNA WX AA—F v E41 b hA
=VOEER, TRODOHEYRLE VI BHA Ly D
JETc L OBRBHREER TS,

Braun® i3, ZhbORFBBELHREEOBRADL HLIEY
DG tafE~D T-DNA O ZRA% T TOREEIC LS
WO ERE &, BRINCHA Ly M0 SR
o2 BB ERH LTk, EELBY R 0BIvE
CAREED A Lo RIS 2 BHME RIRE TR INHRE
EEiEsi: (Resistance to tumor formation) &, 234 L
w DKEITRINDRBEREEEIY (Resistance to
tumor development) it 5 EHREL, BESBAL
ol GOUl xt3 5 7 mEOESMLEI L. £
OfER, ‘PEKcougel’ 73 L { M\ RBIREN 2R
L, ‘Dukat’ I3/REMBEINY & RBREB S R
LSEWC EXBBLMT L. ¥, R canina LR
caning ‘Pfander’ (IRBIUBEIIEIZE L BV D DR
BREESIMELE <, ‘Lifirane’ IREHEETRE BV
D DODORBREEIMENE LBV EEBAL L.

AHRTIE, chbo 7 @EYEL I RECOWT,
AREOBELA Lo REEOHEEREYRF L. ©
DRER, PEKcougel it ThoRHEOBECHLTH

NI | -El ectronic Library Service



The Phyt opat hol ogi cal Society of Japan

Jpn. J. Phytopathol. 66 (1).

April, 2000 33

ERENMEL, ZLL{BVWRBEREIRER L.
‘PEKcougel’ w3+ 5HOMNERBRY B THEME CHE
L7ckER, BRSE Dukat CTHEINLE LHEDME
fa & D OBHEREEHE LS, PEKcougel TIZEZEX
highoteZ &b (RHER), PEKcougel’ DELLE
WRBIEBUES M LB O BRI BT A HE LBIR LT
WHRIREM A HEETE 5.

‘PEKcougel’ %[ < 8 MEDFHRBEE L R canina
‘Pfander’ ™85% 4> ‘Lifirane’ ®17% ¥ Tt L7-. Siile
LU 37 Py OREHA Lo RERKCOWTHEEL,
EHHRE Gloire’ Tk T-DNA O~ DEBS
ROABRUEREL LB L TELS, 7 VY oEH ML T
DNA DEBHERDS 5\ 1 T-DNA 238 Z20A & huicdifa
ODRIGEBABRT S EREL TS, 5T, R canina
‘Pfander’ TIXE OB B2, it T-DNA DR
PEIBCFEELE 2 DD, 2R LT ‘Lifirane’
DEVFEREIL, BOMEEIEA, iz T-DNA o
EBHERDOEINEL LIS,

R. coriifolia froebelii, ‘Fashion Parade’ 35 X 0% ‘Dukat’
KEVT, ABOEDORME TRRRCEEENTD S
h, 2ouFhis GOUl CRERENEL, Fhlst
DEDRRTIIECRHELY R L. E£%512 Dukat’
DANATGRE LY AL & VIRE L OBREY A5
R WNVABERIA —F v VEEOFEYRLZT, &
BEDF —% v/ TIANVAHREIMEL, BBETILE
b 7c®). ‘Dukat’ OFFFERIZ GOUL TEL, G-Ag-27
TEIP o E0D, G-Ag-27 © T-DNA 2 kL »TERZ
it —F v viEkD GOUl 0 F it X TEds - #o7]
BEMIHE IR, 4% GOUL & G-Ag-27 © T-DNA $HI%
DY =4 v A%T\V, BEOHERTS L &b, AED
RIUZ L > THRINLENA Ly DA —F v v EREEY
SO THANCEREBF L TTE .

AHRTHC I 4 REOBE DO FHRFRY T2 &,
GOU1 DFHHREN61% TR OE L, thoRH TI240
YR LB T, BEORRICL - T, BRPENTEND
5 &1t Boelema? 3 X ORI It & » THE IR TE
D, ~ILLOEE LB SR UTREEENNE L,
OMEDH LB L ICEEV-Z LR TW5. 20
BHOFTHYERY 3B O Rtk E D chromosome vir
(chv) BEFHVEELTVE VbR TV, KERT
HALLARKOBEO S L5 h b IR DIt
GOUl oA TH b, GOUL n¥Eo chy BIEFH 510
TAHERCHFEREBRLTB3DEEL bht. R
1z, Co8clrif-R 125 EOBRBENA Ly KED Ti 75

AIFRBETHD, chw BEFIAY P VHETHBD
GOUl K ERTREFRRIMEN -2 EE 2 DR, chy BETF
DIEMC AT B FE BRI L BALR LT\ B TR VRIS X
nic.

T VUL LaBEI R G-Ag-2T ODRFERIL GOUL oF
B LT ‘Dukat’ % ‘Fashion Parade’ THZFiz{En
S>Teb DD, R canina 3 X' R. canina ‘Pfinder’ Tii
GOUlL LE»ZDBNhichot. R canina 3 LV R
caning ‘Pfander’ 1X, Zh ¥ TOEMAMBRERE,D, &
RRIECS OOBRNCE  REREETM YR &
DBELMLIE>TERD, COBRLEDTESEINLOME
DEREZB LA LT E L.

R I BMA Ly DA E KRB RROEY
T EVERBIEPONERY AL E VEENHER
BRLTWD EELRTWALSD, F7:, Stomp H19 1%
Pinus W I Wiz A Ly DK E 5] D BB DFEF
DS, ThbbREF—F Y VEBLIOVA o4 = Vi
T ARG EBREHDZ EERE LTS, "k
oY TR B RIGE Cail®, BHD X 5T
HBEIRTED, in vitro TORKEEESH LV AT
MERHIZERDOH D Z LBHbR TV S, AFRCEWT,
‘PEKcougel’ %< 8 REDNA Ly DK E XDOFEHHE
»3%, ‘Lifirane’ @ 8.02 7% R. canina @ 0.58 ¥ TZfL
L, @+t e v RIS K E R REREROH B = L4
BETE, SRIALOFEOMY LT v T ARG
HEPA Ly DREZLDOBRICOVTHRA LTI E
L.

1 E

In vitro THREELTCVBE0) 5K LO0AKI BE
DY a— M, nvitro REET4RHED A. temu-
Saciens ¥R L, FREOEAK OV THERR YT
o1z R. canina, R. canina ‘Pfinder’ DFHFHEK 1361
%, 85% & &<, ‘Lifirane’ & ‘PEKcougel’ Ti217% Ll
TELEL - BERRFE TIE GOUL 0FRR LR
9 fafEh D 6 MEETT3%~90% L &<, A208, G-Ag-27,
Ch8clrif-R TiX R. caning ‘Pfinder’ B\ TEL, #
N CidEh - %, ‘Dukat’, R. coriifolia froebelii,
‘Fashion Parade’ TIXEORMECHEEELAD LR,
GOUl DRFERIZFE L, G-Ag-27 # C58clrif-R Ti3{EA
sl BRINIAA Ly DK E &2, ‘Lifirane’ T 8.02
ERIKREL, TOMOBETREE NS ot HR
RIEBE T, C58clrif-R 1% 3.46 /AKX, KWTA
208, G-Ag-27, GOU1 DJETH » 7-.
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