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STUDY ON THE REACTION OF SOME BULGARIAN AND INTRODU CED GRAPE VARIETIES
TO CROWN GALL AGROBACTERIUM SPP

Two experimental trials were carried out in orderdetermine the reaction of different varieties to
crown gall. Aartificial inoculations were performe$ing two strains of A. vitis and one A. tumefasielhe
reaction of different varieties was reported oncloyinting the plants with tumors and measuring the and
the weight of tumors. The results showed that amodgspread local and introduced varieties there aot
resistant to inoculation with strains of A. vit&ome of the varieties do not form tumors when tefewith a
strain of A. tumefaciens, and react with formatiminrelatively smaller size and weight of tumorshwit
inoculation with strains of A. vitis. The suscetititip of vine varieties to crown gall, under fietbnditions,
depends also on their reaction to low temperatu@sfactor which has a great importance for the
development of crown gall, than their immunitytraiss of Agrobacterium spp.
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The crown gall of grapevine is known as one of tfast important bacterial disease all over the
world. The disease is common in almost all vineagng countries, but it causes serious damages on
grapevines in geographic latitudes characterizednbye severe and cold climate (Burr and Otten, 1999
The disease influences not only the yield, but gigovineyards persistence, hence causes econoseis 1o
the nurserymen, the grapevine growers and the wehestry as a whole.

The beginning of grapevine crown gall appearandgulgaria is unknown, but it was reported for the
first time by Valachev (1902) and later by Malkd®03) (Malenin, 1980). In Bulgaria the diseasenswn
under the name “bacterial cancer”, because ofintiagity to human and animal tumors. The most seve
spread of the disease has been noted in the 1968089 0s of the past century, which has incitedemor
extensive studies of the causative agent. Morenticthe disease was studied and isolates fromdislg
vineyards were phenotypicaly characterized andtyped by PCR analyses (Genov, 2012).

The grapevine crown gall is predominantly causetheyphytopathogenidgrobacterium vitigOphel
and Kerr 1990) =Rhizobium vitis(Ophel and Kerr 1990) Young et al. (2001), and encarely -A.
tumefaciendSmith and Townsend, 1907) Conn (1942). The remtasives ofAgrobacterumcause crown
gall on over 600 plant species belonging to moesn tB00 genera and 90 families (De Cleene and Deley,
1976). The causal agent can subsists in the vassystiem of the grapevine (Lehoczky, 1968lenin,
1970) and in plant residues from diseased grapswnsoil (Burr and Katz, 1984)

At present there are no efficient means of chenpoatiection and control. The systemic nature of the
disease and its latent states favor its spreaddpagative material (Malenin, 1970, Burr and K4284). In
this connection, the studies in the last years Hzaen directed to development of sufficiently telka
methods for diagnostics, identification of the @wmentAgrobacteriumspp. (Bini et al. 2008; Eastwell et
al.; 1995), as well as of schemes for control ardiyction of certified grapevine planting materi@he of
the strategies for prevention of the disease sug@ies planting of relatively resistant varietiesssameans of
tackling the disease, but experience shows thaetharieties are often ignored by the produceguality
wines at the expense of highly susceptible vadgetigch as Merlo, Cabernet Sauvignon and Chardonnay
(Burr et al., 1998). Even in 1910 Hedgcock tester warieties for susceptibility to crown gall (Main
1982, Burr et al., 1998). Similar studies on thectin of varieties o¥itis spp. were conducted at the end of
the past century (Malenin, 1973, 1982, Ferreiraaf ¥Zyl, 1986)

Stover et al (1997) examined the susceptibilityhef 47 genotypes to a range of different strain.of
vitis and found none of the tested genotypes were imnaoeown gall. There was a significant interaction
in the system "strain X genotypé&’. amurensidias been particularly susceptible to one of thairst ofA.
vitis. Some genotypes resistant to certain strainsfdsoted large tumors when inoculated with different
strains. Therefore, the susceptibility of the vinecrown gall is determined by genetic determinanftthe
plant and the pathogen (Burr et al., 1998).

One of the directions in the breeding program ef WiE - Pleven, under way since the seventies of
the past century is obtaining varieties with immdwesistance to stress by abiotic (mainly low &rint
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temperatures) and biotic (phylloxera, mildew, porydeiildew and crown gall) factors (lvanov, 2009,
Kostadinova et al., 2007). The objective of thisdgtwas to determine the reaction of some Bulgaaiach
introduced grape varieties to crown gé(obacteriunspp.)

Material and methods.

Two experimental trials were performed to deterntiveereaction of different varieties to crown gall.
The first was determination of reaction of 21 grapeeties to inoculation with two strains Af vitis For
this purpose, one-bud cuttings of the varietiesewmrstted. The plants were grown in a growth chamber
WTB-Binder Labortechnik at 20-26 ° C, relative hdity 80% and photoperiod (High / Low) 16/8h. Three
plants of each variety were inoculated by pricking shoots in a rich smear of a 48 hour cultureaah of
the two A. vitis strains (IVE-2 and IVE-4) and two plants (contjoisho were prick without smears
bacterium (Burr et al., 1983). The results wereoréed visually in a three-level scale for 6 weeksra
inoculation. According to the presence and sizéhefgenerated tumors were taken following indicetid-)
did not form tumors (+) small (1-2 mm), (+ +) meaiy2-5 mm), and (+ + +) large (> 5 mm).

The second experiment was aimed studding the ozacti 20 Bulgarian and introduced grape
varieties, and it was held on one-bud rooted aggtigrown in a greenhouse at a temperature of 2@26
relative humidity 70-80% and natural lighting. Thetificial inoculation was performed by the above
described methods, as were two strain®\o¥itis IVE-2 and IVE-13, and one d&. tumefaciens IVE-
203/1. The reaction of different varieties was réggib on by counting the plants with tumors and meag
the size and the weight of tumors. The infecte¢pgvmes were recorded and biometrical charactévizat
of the tumours were made by determining their sezesweight. The significance of differences betwie
average values of tumour size and weight by vagiesats determined by means of t-test.

Results and discussion.

The studies of the reaction of 21 varieties todtifm with two pathogenic strains Af vitis (Table 1)
showed that with the exception of a variety Rkatgzibthers react with tumor formation. Varietigffat in
the size of tumors formed by table varieties foamgér tumors than the wine varieties. This depecelés
manifested in both strains used, except for vafiéigcat Ottonel in which the response to strain-A/f&as

negative. Although the use of other methods, tealtgfor the reaction of varieties are one-wayhwiudies
of Malenin (1973, 1982) on the susceptibility of tame variety.

Table 1
Reaction of different vine varieties to infection vith A. vitis strain IVE-2 and strain IVE-4
. Reaction to strain
Ne Variety VES Ve Control

1 Italia +++ +++ -

2 Bolgar +++ +++ -
3 Cardinal +++ +++ -
4 Pleven +++ +++ -
5 Rusalka +++ +++ -
6 Senzo +++ +++ -
7 Muscat Hamburg ++ ++ -
8 Pomoriyski Biser ++ ++ -
9 Gamza ++ ++ -
10 | Buket ++ ++ -
11 | Chardonney ++ ++ -
12 | Mavrud ++ ++ -
13 | Dimyat ++ ++ -
14 | Ugni Blan ++ ++ -
15 | Naslada + + -
16 | Merlo + + -
17 | Riseling Rain + + -
18 | Cabernet Sauvignon + + -
19 | Sauvignon + + -
20 Muscat Othonel + - -
21 Rkatziteli - - -

29




* control — puncture without inoculation with badge size of tumors: (-) no tumor

formation (+) small (1-2 mm); (++) medium (2-5 mn@}:++) large; (> 5 mm)

"The same trend

Results of the second experiment showed thatsifdevarieties form tumors at the site of inocolati
with strains IVE-2 and IVE-13 oA. vitis Variety Rubin, Muscat Ottonel, Marselan, Petitridang and
Chardonnay do not form tumors when infected withistlVE-203/1 ofA. tumefaciens

With regard to the average size of the tumorsgedifices were found between studied variants, but
they are too small and significant only betweeniviiddial varieties. An exception is the cultivar lisa
wherein the mean particle size (7.67 mm) is distisiged significantly from the tumors of all othdamts
infected with strain IVE-2 (Table 2 and Fig. 1).€lbame trend was observed in the tumor weight score
(Table 2). In IVE-13 strain oA. vitis not observed distinct differences in the respaofsearieties. The
average size and weight of tumors are greater efvétriants infected IVE-2, which indicates a didfietr
reaction for the varieties depending on the stf&ables 2 and 3, Figure 2).

Table 2
Average tumor size at the inoculation place witlAgrobacteriumspp
. Strain
Ne- | Variety VE-2 (mm) | IVE-13 (mm) | IVE-203/1 (mm
1 |Bolgar 2.9G: 1.01 5.47%# 0.38 1.87 0.08
2 | Brestovitsa 3.320.17 5.10£ 0.80 3.70t 0.86
3 |ltalia 7.67+ 0.38 4.6#0.77 1.07# 0.08
4 | Palieri 2.0Gt 0.76 4.43 1.53 n. t.
5 |Pleven 3.0&¢ 0.32 6.40+ 0.38 147 0.54
6 | Super Ran Bolgar 2.50+ 0.46 3.23: 0.88 0.93t 0.47
7 |Muscat Hamburg 3.07+0.24 4.05 1.35 4.0# 0.97
8 | Sauvignon blang 1.300.61 3.73:1.05 0.0Ct 0.00
9 | Chardonnay 2.780.09 4.27# 0.64 0.0G+ 0.00
10 | Muskat Ottonel 1.380.81 2.3# 0.22 0.0G+ 0.00
11 | Pinot Noir 1.73 0.55 5.10+ 1.78 1.13t0.43
12 | Rubin 0.93% 0.62 2.10: 0.70 0.0G+ 0.00
13 | Viognier 3.60: 0.71 n. t. 3.0&0.10
14 | Cabernet Franc 4.400.40 2.83t 0.23 2.2t 0.32
15 | Carmener 3.080.49 3.63t 0.53 2.130.19
16 | Colombard 2.02 0.30 4.6% 0.37 1.63 0.64
17 | Marselan 1.76 0.95 5.43t 3.14 0.0G+ 0.00
18 | Pinot Blanc 1.8@ 0.30 2.93: 0.17 2.65t 0.32
19 | Petit Verdot 3.520.64 4.4 0.45 1.95t 0.66
20 | Petit Manseng 1.570.41 n. t. 0.0& 0.00
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Fig. 1. Average tumor size (mm) in variants infelctg@th strain IVE-2.

Average of 4 repetitions * standard error (SE);-mbt tested
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The results of the experiments for susceptibilityine varieties to the cause of crown gall showed
that none of the tested varieties is completely imento the disease under artificial inoculation igtgr
Muscat Ottonel and Rubin, that did not form tumefsen infected with strain IVE-203/1 (Figure 3) reac
with the formation of relatively small size and glei tumors when infected with strains IVE-2 and {VE.
The trend of our previous study, that the experialgulants of table varieties form a relativelygarsize of
the tumors than wine varieties was confirmed.

Table 3
Average tumor weight at the inoculation place withAgrobacteriumspp

Ne | Variety Strain
IVE-2 (mg) IVE-13 (mg) IVE-203/1 (mQ)
1 | Bolgar 13.0&x 8.73 113.6& 13.25 1.87+0.08
2 | Brestovitsa 3.320.17 158.4(% 38.63| 3.70+0.86
3 | ltalia 176.9# 14.06 120.4@ 30.36 1.07+0.08
4 | Palieri 38.6% 21.14 168.3% 72.37 n. t.
5 | Pleven 9.55 1.55 | 202.33% 53.81 1.4 0.54
6 | Super Ran Bolgar 7.70+ 2.06 29.63 5.05 3.13:2.21
7 | Muscat Hamburg 25.43+ 4.34 70.1G: 1.20 4.07# 0.97
8 | Sauvignon blang 16.9513.25 21.8% 2.49 0.0Qt 0.00
9 | Chardonnay 22.794.62 28.13 8.79 0.00Gt 0.00
10 | Muskat Ottonel 27.3019.59 8.53 2.19 0.00Gt 0.00
11 | Pinot Noir 0.0G: 0.00 122.43 99.46 1.13+0.43
12 | Rubin 0.0G: 0.00 23.7Gk 4.53 0.0Gt 0.00
13 | Viognier 3.6G: 0.71 n.t. 3.0&¢0.10
14 | Cabernet Franc 20.£33.01 31.93: 4.33 2.20t 0.32
15 | Carmener 8.1¥ 4.52 60.1Gt 20.57 2.13 0.19
16 | Colombard 5.8& 1.87 71.33%7.72 1.63t 0.64
17 | Marselan 1.76 0.95 26.412.4 0.0Qt 0.00
18 | Pinot Blanc 1.860.30 26.0% 5.02 2.65+ 0.32
19 | Petit Verdot 3.57 0.64 44.3( 15.58 1.95 0.66
20 | Petit Manseng 1.500.41 n. t. 0.0& 0.00
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Fig. 2. Average tumor size (mm) in variants infelotégth strain IVE-13.
Conclusions.

The results for the susceptibility of some of tlagieties under controlled conditions coincide vtith
observed relatively low spread of crown gall inghevarieties. The conducted experiments showedrthat
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our widespread local and introduced varieties tla@esnot resistant to inoculation with strainsfofvitis.
The varieties Muscat Ottonel and Rubin, that do footn tumors when infected with a strain Af
tumefaciensreact with formation of relatively smaller sizadaweight of tumors with inoculation with
strains ofA. vitis Among the newly bred varieties are not obsen@dptetely resistant genotypes also, but
they are differently susceptible to the artificiabculation depending on the species of the useanst
(Genov and Ivanov, 2008).

The immune response of the varieties, under cdetra@onditions, depends on both the genotype of
variety and the genotype of the strain used focuration. However, the susceptibility of vine vaies to
crown gall, under field conditions, depends onrtheaction to other factors, the most importanivbfch is
climate (Malenin, 1972; Genov, 2007). For examgle variety Muscat Kaylashki form tumors under
controlled inoculation in greenhouses, but undéunah conditions show a relative resistance todisease
because of its increased resistance to low tempesatMost likely, the tolerance of such varietedow
temperatures is a factor which has a great impoetéor the development of crown gall, than theimiamity
to strains ofAgrobacteriumspp. Using these varieties except that it cangredirect crop losses due to
damage from low temperatures, may be limited arateguisites for the development of crown gall and
death of whole vines.
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Fig. 3Average tumor size (mm) in variants infected witlais IVE-203/1.
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TI'enoe H- M.

Hccnenopanne peakiiu HEKOTOPBIX 00JTapCKUX H HHTPOAYIHPOBAHHBIX COPTOB BUHOIPaaa K

dakTepuanbHoMy paky Agrobacterium SPP.

Hea sxcnepumenmanbibix Onvima Obiiu NPOBEOeHbL C YEIblo U3VHEeHUs PeaKYUL PA3IUYHBIX COPMOE K
baxmepuanvHomy paky. HMcKyccmeeHHas UHOKYAAYUs NPOo8OOUNACh C UCHONb308AHUEM O08YX UWMAMMO8
A. vitisu oonozo A. tumefaciensPeakyus pasnuunvix copmos onpedensinacy nymem noocuema pacmeHuil ¢
ONYXONAMU, UBMEPEHUAMU PA3MEPOS U eca onyxoreu. Pezyrbmamel nokazanu, 4mo cpeou MeCmHblX U
UHMPOOYYUPOBAHHBIX COPMOE Hem YCMOUYUSblX K UHOKyasyuu wmammom A. VitiS. Hexomopwie uz copmog
He ob6pazyiom onyxonei npu 3apasxceHuu wmammom A. tumefaciensy peacupyrom  obpazosanuem
OMHOCUMENbHO  MEHbUUMU — PA3MEPAMU U  8eCOM ONYXOAU C UHOKYIAyueu wmammom A. Vitis.
Bocnpuumuusocms copmos eunocpada Kk 6AKmepuaibHOMy Paky 8 NOIEbIX YCI0GUSAX 3AGUCUN MAKICE OM
UX peakyuu Ha HU3KUe memnepamypol - hakmop, umerowuil Oo1bUoe 3HaUeHue 0I5l pazeumusi 6oaesHell, yem
ux ummynumem x wmammy Agrobacterium SPP.

Kniwoueevte cnoea: BuHOTpamHas Jio3a, OakTepuanbHbld  pak, Agrobacterium, copr
BOCTIPHHMYHBOCTH.
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