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Screening Resistance to Crown Gall Disease by Pathogen
Inoculation in Muscadine and Florida Hybrid Grapes

Noh, Jung-Ho - Park, Kyo-Sun - Lu, Jiang - Yun, Hae-Keun

It is necessary to evaluate the resistance to disease among genetic resources for
development of disease resistant grapes. This study was conducted to screen the
resistance to crown gall in muscadine and Florida hybrid bunch grapes by
pathogen inoculation. In order to compare the responses to infection with different
pathogen strains, muscadine and Florida hybrid grapes were inoculated with 3
strains of Agrobacterium vitis. Although there were different levels crown gall
formation among grape cultivars, there little variation in response to inoculated
strains. Among 29 muscadine cultivars tested by inoculation of 4. vitis ‘C4612°,
most of them were shown to be susceptible, and ‘Gold Isle’ and ‘Africa Queen’
were highly susceptible, and two cultivars, ‘Welder’ and ‘Jumbo’ were found to be
resistant to crown gall disease. Among Florida hybrid grapes, ‘Daytona’, ‘Stover’,
and ‘Swanee’ were susceptible and ‘Blanc du Bois’ was moderately susceptible to
crown gall. Because muscadine grapes have been actively utilized as useful genetic
resources for development of new grape varieties by intersub-genus cross, this
result from the screening of resistance among muscadine grapes can provide
valuable information in breeding programs of grape resistant to crown gall.
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I. M =
M BUTFR] Agrobacterium vitis (©1™8 Rhizobium vitis)oll 2]l ¥t LTTUF &
715H2 A MAY Z=A A DA EAYSH (Burr and Otten, 1998), U= 2
&2 Fisls 32 #HaloltiChung and Shim, 1996; Park et al., 2000). Il Zad
ETYUFos AA Kl Fo] FAE I ET=UF-9] FA7F AstE o] el FAA e A
e A 5o AAA A4S 28 ShH(Schroth et al., 1988; Burr et al., 1998), = Ujol| A =
ek IAd &5

A 8] = AujA oA F7] o] WAL JlFo] HAlE Ark(Park et al,
2000). oA WS 2o 275 A4 g8 2 AR 2= g W
AL Aole thel M= HirEo] JUTHKim et al., 2006).

BAF 4 vitise B HollA 2AlFet AE2S 4 o, ojzbsdaes sdzt A
FE3te] AAZ 2 EA S 7Fslsl7] W Eol|(Pu and Goodman, 1993; Burr and Otten, 1998) "
A7 oAE ] a2 AR e el a7E Y 25 ZFUFTH UAIE AsiA= 50T
d¥} *2|(Bazzi et al., 1991; Burr et al, 1998), W FHF A4S 93 Hu) Burr
5, 1998), A AFAHAE 53 A 2 AAEY AL MYBur 5, 1987) 59 AT+
7F Ay ATk =3 AgHFS o] 83 A= Ao #3E A7 Webster et al., 1986; Burr
et al., 1998; Wang et al., 2003; Eastwell et al., 2006; Chen et al., 2007; Kawaguchi et al., 2013)

7F AP HJAR EAAR] 28-S ofF mF3 AAoIn.

TWIME ZEUF-o A o I ZHA(Nam et al, 1998; Kang et al., 2007,
Choi et al., 2008) & &% 2 A% 7+o] A4 A (Yun et al.,, 2003; Rho et al, 2006) =
AEe2 HAE 99 A EEl(Yang et al., 2009)0] &3 A7} Y=o A7}

WAGES Haso] A ¥t TEURF 7|53 WAV} of#& W]
B2 AYE FF9 §43 Bgo] v§ Faste] el AR FFolu thES AR
3} 7 W(Belanger et al., 1995; Siile and Burr, 1998), A &4 Q1 F5& Xdslual F537He] A
S HAA #g AFUF 3] M3 FE O 9O H(Ferreira and van Zyl, 1986; Goodman et
al., 1993; Stover et al., 1997; Siile et al., 1994), =73 A4 AA L HAF HF AFL &
3 Agdd TE& FHALE APt =3 et dEY TEE AEAE o7t
A HAAF &) b2 AIAHS YeEh=E Ao Z HEo] 9l om(Stover et al., 1997;
Siile et al., 1994), L9 Z7|EZHl g AP v B FHA7t Hodsta G
o2 fAEAY AR E}( urr et al., 1998).

o a7, 71306l AR HE2Ael Aol HHolor BT, A TEUE §
A e FAshs WAwe] #Fol wet b2 W Uehly) o !

o) stush ulg AT A E AFONE DR TEUT 27159 A 8%
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3l7] 915t W 27V A X S ok (Muscadinia) B V= EZ2ET wFFe L= F
71&5H el e Add< A

oE

L sl Al

B AFo A WY MR Agrobacterium vitis 375 V= ZAUIE o2 HE EoF wo}
/\}J‘lfs}%‘\gtﬁ(Table 1), BT 30% glycerol stocks -80C ZA 25110l RAsIHA o
FE WS T HFol AHESATE HYTdS HF 3Y A potato dextrose agar (PDA)HIA] o]l
48A1ZF BB F 3+ Th2- yeast-beef extracts-peptone (YEB) Wl X](yeast extract 1 g, beef extract
5 g, peptone 5 g, sucrose 5 g, MgSO, 0.5 g/L, pH 7.2)° HZF3Sle] 28C ol A 18A1ZF &<t 2
B ate] AFATE ARG A EA HEs7] A v AlF@EA-E 3000 rpm

ol 4 15&3F st YA S AASAT. BAdT sEv BATE 34 5A
10° cfu/mL (OD600=1.0)Z =4 3}AT}.

Table 1. Strains of Agrobacterium vitis used for grapevine inoculation

Strains Plasmids

Co412 Nopaline Ti plasmid
Co435 Octapine Ti plasmid
C6450 Vitopine Ti plasmid

R

Do
b

Muscadine 3033 (Muscadinia rotundifolia Milch) 299 wFF 8FF(Vitis hybrid)=
ggo 2 SXES 53 271SHAES HES ¢ ATHES AAsH o, H27kd 1%
ZF, TEYUY A7 F 67 TS WHOE 37 #FE ol &5t HETATh H2vid ==
vl Fe 7o Ma7td FRAAZAA 275 WA o] gle AT 108948 H7td
525 69 AMFsI HITAP ARE o] &3t HFS A Aoe A% 57T mm &
719] 7kA& Agste] 20 cm Ao|E XA 5t Eﬂi Ad ABE HE ARE AHE
st



500 4% - 89twd - Jiang Lu- &3]3

3. ¥ AF

BA A AEE Sdl AVI=EE ol &3t A 71 A FAHE VMR F 4
HAEPBE A viris AIEHE] 30 12 HEST SRR AR DB Ao
o] EXt FAE Bl AEA ] €4S 7HE the potoll AHESEATH

TEE o B4 A HES A3 A/=DE ol gdte] 44 E710] <
A FAE Ve F A vis ALY 30 1 E HEST veRbo] L2 YRk pot
o}

 BAFS AER ABAE MR Aol Hof Q= eMelA FAFAL,

—E‘roﬂﬂ XHHHEJE UAe ZEUF A Ao A
A% 59 FF ol S A Aol7F et oy, a3 #5319 & Abole UE
UA] 2 ATH(Table 2).

rr

Table 2. Gall formation in grapevine stems kept in pots by 3 strains of Agrobacterium vitis

Gall diameter (mm) by inoculated strains
Cultivars
C6450 C6435 C6412
Muscadine grapes Carlos 0 0 0
Cowart 1.2 1.1 1.3
Doreen 1.1 0.5 1.6
Fry 1 1.5 2.5
Higgins 0 0 0
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Gall diameter (mm) by inoculated strains
Cultivars
C6450 C6435 C6412
Muscadine grapes Jumbo 0 0 0
Magnolia 0 0 0
Southern Land 0 0 0
Summit 1.7 1.5 1.8
Tara 1.7 1.4 1.2
Welder 0 0 0
Bunch grapes Blanc du Bois 1 1 1
Conquistador 0.13 0.2 0.2
Daytona 22 1.8 1.7
Stover 23 2.7 4.5
Suwanee 3.2 3.8 1.2
SAIRE A vitis TF SN A Octapine BB o] SR EF AYIL U= 4. vitis C4612 1
Aitg o] &8st M27td 208 FF9 E715H ARE AAe Ao 1 A=
obel Table 3 8! Fig. 19 UBhASITh ool plasimss 271590 244 £x 5
EFAH0E YE O, ‘Supereme’# ‘Noble® FE&2 TEAFFCE Yet FAI
EZ FolA ‘Welder’, ‘Jumbo’ 52 FF2 AIAHES YeAT

Table 3. Gall formation by Agrobacterium vitis inoculation in green shoot cuttings of
muscadine grapevines

. Rate of gall Weight of . Rate of gall Weight of

Cultivar incidence g(%) gallg(mg) Cultivar incidence g(%) gallg(mg)
Gold Isle 87.5 255.0° Late Fry 87.5 101.3%%
Africa Queen 75.0 233.8% Dixie Red 100 95,0
Albermale 100 165.0" Black Fry 87.5 85.0%
Cowart 100 162.5>4 Black Beauty 87.5 82.5%
Farrar 100 160.04 Early Fry 87.5 72.5%
Summit 87.5 159.5% Florida Fry 75.0 63.8%
Tara 87.5 159.5%4 Higgins 50.0 62.5%
Alachua 100 147.554 Supreme 62.5 22.5¢
Dixie 87.5 146.3>4 Noble 87.5 21.3°
Nesbitt 100 126.3% Carlos 0 o
Fry Seedless 87.5 118.8°% Jumbo 0 o
Triumph 100 116.3°% Magnolia 0 o
Dixie Land 100 113.8°% Southern Land 0 o
Fry 100 113.8% Welder 0 o
Doreen 87.5 113.8%%

Y Mean separation within columns by Duncan’s multiple range test at P =0.05.
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Fig. 1. Galls in the stems of muscadine grapevines innoculated with Agrobacterium vitis
(C6412). Left; Fry (muscadine), right; Stover (Florida hybrid).
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Fig. 2. Gall formation by Agrobacterium vitis (C6412) inoculation in green shoot cuttings of

Florida hybrid grapevines.
" Cultivars 1; Orlando Seedless, 2; Blanc du Bois, 3; Conquistador, 4; Daytona, 5; Mid South, 6;
Stover, 7; Suwanee, §; Cabernet Sauvignon. Vertical bars represent standard deviation of the

mean value.
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20 2 T FF2 i Hartd 2R vis) Aol e, Daytona’,
)

H, ‘Blanc du Bois’&= WEAQ ¥=8 FHF

ST =z

‘Stover’, ‘Swanee’ 52 FF2 Aol
X% FF2 ‘Cabernet sauvignon’
I 27|15l e A3dde
FEo| FFFoIY FHEHT FEEY
et al, 1997), Burr S(1998)% Q2 Zx
el AAde vebitka Bk
I USE 7|89 digk AL F52 AL HASile et al, 1994; Stover et al.,
1997), AAE =0l Faf op¥F E=9| A4 7174 (Szegedi et al,, 1984), =T &H2] A
&4 A (Ferreira and van Zyl, 1986; Goodman et al., 1993; Siile et al., 1994; Rho et al.,
1996; Siile and Burr, 1998) 59 T3 A AA A7 = o 2y, 27}
S FAlo dAstE Halld FE APAEESE UEE A0E BHiEo JAJAE &
T3}l (Ren et al.,, 2000; Xu et al., 2002; Louime et al., 2011), E=UF Z7] 5 W tigk A
d o] o]FojA YA LU Wt B AFoAE HYAS AYH R HFh
27N FE) 27|39 A4S AP 1 AT, ‘Welder, Tumbo' 5] E

Fe AYHL JEHIQAR, e rastEEs 30l 271590 g B
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Z3} F3b0] 2 Aol e vlRE 2R
ol tlal Ag4goleha 21E %0 (Stover

A Qg )R] vjxF L= FFo] E7|ZH o

K
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Jot

da

o3 Ayf= TEUF Tgo] A4 T& g Eo] 7|3 AL YER
31 (Ferreira and van Zyl, 1986; Goodman et al., 1993; Siile et al., 1994), t]=&°] 2 &7]%
Hell sl A3 Ueho] |4 ml=Ql FFo] A3 Ao R AT 2y

T & F59 22 K olAT E/REY T EE(Vitis)o] ThE H
27tz R0 27158 o F a9l Foll syl g o] g EA4o] MavldEs
o] 7|5l tAE rAdd 29E UEld A= A7tE
& A EA| oA o] 7}A 4. vitis 75l o 3]
3 E strainl. =2 HE3PS
Bt 2 52 A= sFATKSile et al. 1994; Stover et al.,, 1997). Wt L=
715 tid AFAHS AEF AT QA AA QAo o3 HHH7|HTh vl
= AKBurr et al., 1998). 1Y} HAIHEIE =
3 g A wh-g-& YERITH

A vitisol] & TE 27|52 AT B9 50%017de] A HAE
AL 7)1 = 3Fod(Schroth et al., 1988) A7} HE=A] 23 W3

Ask= HHoz= AE2, ATATANY ol F85a oy B Bl

e b
)
-
i)
b
2
&
SN
=
=
g
=8
2
=2
rlr
2
ot
ox
o
fu
<
ful
)
N
rd

¢

Jo
=
i
)
=
e

okt

=



504 =45 .8

J
El

A - Jiang Lu- &3

E5 R 2 v
H(Rhamnales), Z=F(Vitaceae), EZ=/FE(Vitis)oll &3FA T, ™2

A E =0k Euvitis)d= FA TRET HA7MHEEE FEoF 20 s WHPEE0}
&3 FEAAT, WA 25 S50 8T AL £3F 259 Fhwi} 9 ofk
2 age]l AEHor FaEo] wEFol FAo] 7hshrled A8 STLAEA 2§
o] S7}skal JTH(Lu et al., 2000; Ren et al., 2000; Reisch et al., 2012). L&

= FF9 2715980 tid A3 AAo] o] FARAA o} §FLAE FEst=H o
o] om B Aol AFPE Wt 2713 AYPAQ = AFTHEH 22
ol S ARE AFT AR gAY, =3 vavlde] I o] e}l 34l
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THG 2 AFdME HarldEse} F2E0 aFFEEE QYo E HAdHS FAHF
Tt = UF 2715l tig AFAE S AASATE 357 Agrobacterium vitis T

g AT TEUF= FF 1oe 59 Aol AolE U AA T, HHdHFe] o+ 1t

| © B2 £33 #ArAolien, ‘Gold Isle’
13l ‘Welder’ 9} ‘Jumbo’+= A &Aool 2t o3
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x

i =
‘Blanc du Bois’<= =771t}
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