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Abstract         The production of crown gall tumors in plants caused by 
Agrobacterium tumefaciens and Agrobacterium vitis represents a unique 
disease involving the transfer of DNA from the bacterium to the nucleus of the 
plant. These species may systemically infest nursery propagating material, 
which remains asymptomatic until conditions conducive for tumor induction 
are met. Main strains of the genus Agrobacterium are classified into species 
(Agrobacterium tumefaciens, Agrobacterium vitis, Agrobacterium rubi, 
Agrobacterium. rhizogenes) according to their virulence properties or into 
biotypes (biovars) on the basis of their biochemical and physiological 
properties. Use of pathogen-free propagation material is a key factor to 
reduce the spread of crown gall disease in vineyards. The cold, dry weather 
from winter increase crown gall infections in vineyards. The pathogen lives in 
soil, and is systemic in the grapevine. It may form galls in vine tissues 
subjected to mechanical damage, especially freeze damage. Galls on roots, 
trunks and cordons can disrupt the vine’s vascular tissues, and severe 
infections may result in yield reductions or vine death. The unusually low 
temperatures, which occurred in the absence of precipitation, provided 
optimal conditions for crown gall. Many young grapevines were killed, 
whereas older vines lost canes, spurs, cordons or trunks. Permanent 
structures that were not killed outright displayed poor growth and galls. 
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Vines, woody plants, perennial, with the 

highest prevalence in the world, with a high ecological 

plasticity, foind favorable conditions for growth and 

fructification on large areas ranging generally between 

20 and 50° north latitude and 20 and 40° south latitude. 

The complexity of the geographical landscape 

of our country created the most varied ecoclimate for 

vines. Viticulture - ancient occupation of the Romanian 

people - developed mainly in vineyards and viticultural 

centers famous by finesse of wines produced and by 

high quality of table grapes. Vineyard area of our 

country is concentrated in 8 wine regions, 37 wineries 

and numerous vineyards centers (11). 

Vine hubs are annual subject to stress factors, 

undergoes debilitation, becoming susceptible to the 

attack of pathogens (bacteria, viruses) that can 

complete the premature drying of the vine. Hubs 

attacked vegetate weaker, starting in vegetation is 

delayed, shoots have formed don‟t have a natural 

development, sometimes apparently healthy shoots 

become wilted. Bacteria have an important role in vine 

decline, a process reported since the end  of the last 

century in Europe. 

Production of planting material plays an 

important role in the spread of crown gall. In mother 

plantations for producing  scion and rootstock string 

may exist diseased plants without visible symptoms 

from which is collected material  for multiplication. 

Bacteria living in the vine ropes since their removal 

from the mother plants, during the process of grafting 

and until planting vines grafted to the permanently 

place, where they can infect soil. 

Studies have shown that Agrobacterium vitis 

can survive in small pieces of dead grape debris 

remaining in the soil for at least 2 years after the 

removal or death of a vine, while other researchers 

have found that grape roots may remain viable in the 

soil for at least 5 years after the removal of a vine. 

Vines that are free of crown gall can be infected when 

planted in soil with debris remaining from a vine that 

was infected with A. vitis (5). Therefore, the best way 

to prevent crown gall in the vineyard is to prevent the 

site from being contaminated with infected plants from 

the beginning (37). 

Symptoms  

The disease occurs most frequently by the 

appearance on the roots and stems, of some tumors, 

small at first, as a pea, soft, spongy and less consistent, 

with a smooth, albic or yellow – green, composed of 

parenchymatous tissue, but they turn dark, hard, rough, 

and woody. These tumors can occur on all organs of 

herbaceous or woody plants, but at the end of the 

growing season, they fall. Sometimes tumors are 

persistent and they become in each year increasingly 

higher (27, 37, 12, 4). 
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Tumors are a proliferation and a 

agglomeration of tissue caused by the toxins secreted 

by bacteria. Cytological aspect of tumor tissue present 

within a tumor is much like that found in humans and 

animals. In a section made through a tumor cells are 

observed large, giant cells who are surrounded by 

normal-sized cells. Many cells are polinucleate and 

retain strong dyes. In the tumor was found an 

accumulation of organo-forming substances (ex.: β-

indolacetic acid) and organic acids (malic, citric, 

oxalic, etc.), (4). 

 Besides to large tumors, at the vines are 

found numerous small tumors known like malanders, 

formed on the young canes (27) 

The pathogen 

Pathogen that causes crawn gall of grape 

(fig.4, fig.6) belongs to the genus Agrobacterium, the 

family Rhizobiaceae, the order Rhizobiales, class 

Alphaproteobacteria, Division Proteobacteria, kingdom 

Bacteria. Din familia Rhizobiaceae are part and 

genurile Rhizobium, Carbophilus, Chelatobacter, 

Ensifer, Sinorhizobium . From the Rhizobiaceae family 

are part and genera Rhizobium, Carbophilus, 

Chelatobacter, Ensifer, Sinorhizobium. 

Agrobacterium grow aerobically, is gram 

negative, motile, rod shaped bacterium which is non 

sporing, and is closely related to the N-fixing 

rhizobium bacteria which form root nodules on 

leguminous plants. The bacterium is surrounded by a 

small number of peritricious flagella. Virulent bacteria 

contain one or more large plasmids, one of which 

carries the genes for tumour induction and is known as 

the Ti (tumour inducing) plasmid. The Ti plasmid also 

contains the genes that determine the host range and 

the symptoms, which the infection will produce. 

Without this Ti plasmid, the bacterium is described as 

being non virulent and will not be able to cause disease 

on the plant. 

 

 

 

 
Fig.1.  Disease Cycle of Grape Crown Gall (5, 9). 

http://translate.google.com/translate?hl=ro&sl=ro&tl=en&prev=_t&u=http://en.wikipedia.org/wiki/Rhizobiales
http://translate.google.com/translate?hl=ro&sl=ro&tl=en&prev=_t&u=http://en.wikipedia.org/wiki/Alpha_Proteobacteria
http://translate.google.com/translate?hl=ro&sl=ro&tl=en&prev=_t&u=http://en.wikipedia.org/wiki/Proteobacteria
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Fig.2. Schematic diagram of the Agrobacterium infection process. Critical paths that occur in bacteria 

(chemical signals, vir gene induction, T-DNA processing), and in plant (bacterial attachment, T-DNA transfer, targeting 

the kernel, T-DNA integration) and the genes and/or protein known to mediate these events (46). 

 

Infection process takes place in four distinct 

phases: injury to host plants, bacterial cells attach to 

the surface of plant cells located on the surface injured; 

Ti plasmid transfer (which induces tumor formation) in 

host cells; Ti plasmid integration into the host cell 

genome. It follows that the host plant injury is essential 

in the transformation process and that the bacteria 

attach to cells in the injured areas of the plant is 

necessary for tumor initiation (Fig.1.). After Kahl G. 

and Schell J. (1982), the wound serves as a "gateway", 

probably by removing mechanical barriers and 

stimulating the metabolic processes of plant cells. 

Injuries release different chemical signals that are 

received by the bacteria and resulting installation of 

virulent genes (vir) in the Ti plasmid (Fig.2). Briefly, 

amino acids, organic acids and sugars released from 

wounded plant cells act as chemoattractants to 

tumorigenic agrobacteria, which bind to plant cells in a 

polar orientation upon reaching the wound site (15). 

The incubation period varies depending on 

plant age, environmental conditions, etc. At a 

temperature of 20-25°C incubation period is 13-14 

days and at 10-15°C is 27-28 days. Relative humidity 

greater than 80-90% favor infection. Light has an 

inhibitory effect. The disease is favored by wet soils 

and compact, with slightly alkaline pH and humidity of 

25 to 50% (of water holding capacity), nitrogen 

fertilizers, the lack of affinity between scion and 

rootstock, hail, attack of nematodes, frost (34, 48).  
Host pathogen and pathogenicity  
The host range of tumorigenic Agrobacterium 

strains is reported to be very wide. De Cleene and De 

Ley (1976) described at least 640 plant species 

belonging to 331 genera in 93 families of 

dicotyledonous and gymnosperms plants as susceptible 

to transformation by Agrobacterium (Ti strains) (such 

as A. tumefaciens). De Cleene and De Ley (1981) 

reported 37 plant species belonging to 30 genera in 15 

families of dicotyledonous plants as susceptible to 

transformation by Agrobacterium (Ri strains) (such as 

Agrobacterium rhizogenes). None of the 250 

monocotyledonous species investigated was 

susceptible to the disease, except some members of the 

orders Liliales and Arales. Bradbury (1986) listed 

almost 400 plant species affected by tumorigenic 

strains and over 50 plant species affected by rhizogenic 

strains. 

Although Agrobacterium rubi is identified as 

a species isolated from galls on the canes of Rubus 

spp., the specificity of this pathogen to Rubus is in 

doubt because it has been shown to have a wide host 

range (31). Agrobacterium vitis is found as the 

predominant tumorigenic species specific to Vitis spp. 

(47), and have occasionally been isolated from other 

hosts, such as Actinidia (33). Agrobacterium vitis 

appears to be unique among pathogenic Agrobacterium 

species in being associated with a  decay symptom of 

roots (6). 

Upon infection of wounded plant tissues, 

tumorigenic Agrobacterium strains can transform plant 

cells into autonomously proliferating cells (Fig.3, 5). In 

nature, the swellings mostly occur at the transition 

zone between the stem and the root system of the host 

plant, hence the name “crown gall disease” (Fig.6). 
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 Crown gall of grapes does not always kill the 

plants, but growth is often impaired and stunted. 

Significant damage and economic losses may occur 

due to low quality of the grapes and debility plant. 

(10). 

Taxonomy  
Agrobacterium tumefaciens (biovar 1, 

Rhizobium radiobacter), Agrobacterium rhizogens 

(biovar 2; Rhizobium rhizogens) and Agrobacterium 

vitis (biovar 3, Rhizobium vitis) are three main 

pathogens of the Agrobacterium species (2, 23). 

Agrobacterium rubi (Rhizobium rubi) and 

Agrobacterium larrymoorei (Rhizobium larrymoorei) 

are minor pathogen species. They live in soil (49).  

Crown gall of grape, mainly product by 

Rhizobium vitis (Ti) Young et al. 2001 [= 

Agrobacterium vitis Ophel şi Kerr 1990, Agrobacerium 

tumefaciens biovar 3 (Smith and Townsend 1907) 

Conn 1942] is the most important bacterial disease of 

the grapevine in worldwide (42, 7, 5, 32). However, A. 

tumefaciens (the predominant causal agent of crown 

gall of other crops) has also been isolated from galls on 

grape and is associated with the disease at a much 

lower frequency than A. vitis (Smith D.L., Stafne E.T.).  

Pathogenicity genes are most often located on large 

tumors that are induced of plasmid (pTi). During 

infection a part of this plasmid (T-DNA) is transferred 

and inserted into the core of the plant DNA. 

Rhizobium radiobacter (Ti) Young et. al. 2001 

[=Agrobacterium tumefaciens biovar 1 (Smith and 

Townsend 1907) Conn 1942, A. tumefaciens (Ti) 

(Smith and Townsend 1907) Conn 1942] was isolated 

in the United States from vines that had developed 

tumors, but also from growing plants without 

symptoms (47, 6). 

It is well known that strains of Agrobacterium 

vitis and Agrobacterium tumefaciens are resistant to 

2% NaCl, while rhizogens Agrobacterium strains are 

not (44).  

Opine are unique natural substances, 

pseudoaminoacid such as octopine, nopaline, 

agrocinopine, which serve as nutrients, carbon and 

nitrogen source and specific substances that increase 

pathogenicity of the bacteria. Strains of Agrobacterium 

vitis may carry octopine, nopaline or vitopine Ti 

plasmids (46). 

Where necessary, pathogenic strains have 

ability to cause crown gall tumors or the hairy root 

condition, previously attributed to strains using the 

names “Agrobacterium tumefaciens” and 

“Agrobacterium rhizogenes”, is indicated by reference 

to the tumorigenic or rhizogenic ability, respectively, 

of strains in species of Agrobacterium. Nonpathogenic 

strains previously named Agrobacterium radiobacter 

are referred to either as nonpathogenic strains of 

Agrobacterium tumefaciens and Agrobacterium 

rhizogenes or merely as nonpathogenic Agrobacterium 

if the species designation has not been identified. Ti or 

Ri plasmids determine the pathogenic status of strains. 

Species comprising pathogenic or nonpathogenic 

strains can be reported as tumorigenic as a (Ti strain) 

or (Ti), as rhizogenic as a (Ri strain) or (Ri), or as 

nonpathogenic strains of the species where relevant 

(Tabelul 1) (49). 

 

 

Table1 

Relations between the different proposed nomenclature for the genus Agrobacterium (49) 

 
 

 
Some researchers differentiate strains of 

Agrobacterium tumefaciens, Agrobacterium 

rhizogenes, and Agrobacterium vitis using fatty acid 

profiles. A. tumefaciens could be separated from A. 

vitis based on quantitative differences in C16:1 and 

C18:1 acids, and the presence of C17:0 cyclo acids. 

Quantitative differences in C19:0 cyclo, and the 

presence of C15:0 iso 3OH acids and the absence of 

C18:1 3OH acids differentiated A. rhizogenes from the 

other two species (19, 33). 
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A rapid and practical method for identification 

of pathogenic and nonpathogenic strains of A. vitis is 

PCR, using Ti and pTi - VCF3/VCR3 the set of 

specific primers and Ab3-F3/Ab3-R4 primer set (21). 

PCR is widely used to detect the presence of pathogens 

in plants. He quickly replaced many traditional 

methods, which require more time to diagnose strains 

of Agrobacterium spp.; but many primers have 

limitations due to genetic diversity of pathogenic 

Agrobacterium spp. For example, some primers that 

can detect the pathogen A. tumefaciens fail detection of 

pathogen A. vitis. 

So far developed several combinations of 

primers to detect crown gall bacteria, but their 

usefulness is usually limited to a few groups according 

to genetic diversity of pathogen (3). Detection of 

bacteria can be made and by ELISA or by molecular 

hybridization . 

Nutrition and growth conditions in 

laboratory 

On the culture medium, bacteria form colonies 

(after 2-3 days) small, circular, slightly raised, shiny 

(27, 49). 

All of  Agrobacterium strains grow between 

20°C and 28°C just A. rhizogenes cannot grow above 

30°C. 

Intermediates of the tricarboxylic acid cycle 

and several amino acids can be utilized as sole sources 

of carbon. The majority of A. tumefaciens strains can 

grow on a minimal medium with nitrate or ammonium 

salts as the nitrogen source. A. rhizogenes strains do 

not utilize nitrate unless biotin is supplied; some strains 

require both l-glutamic acid and biotin. Strains 

belonging to Agrobacterium rubi require l-glutamic 

acid and yeast extract (22, 24, 36). 

 

              
                                Fig.3. Crown gall  on cane of one year (5)           Fig.4.Crown gall of grapevine (9) 

                                                     

              
Fig.5. Gall symptom on a one-year-old  Fig.6.   Crown gall on Cabernet Franc 

         grapevine (35)                              vine below the soil line (37) 
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Abroad, the first written report of crown gall 

was achieved by Fabre and Dunal in 1853.  

The disease was observed in Germany, 

according to some authors in 1822 (13) and by others 

in 1870 when it was counted as a non-parasitical, 

physiological disease that occurring in soils with 

moisture excess (4). In 1892, in California, Wickson 

draws attention to the nature of the spread of bacterial 

disease which produced serious damage in nurseries 

(4). But the first paper on the etiology of bacteria was 

performed by Cavara F. in 1895, following an 

experiment in which obtained tumors Agrobacterium 

after inoculation of pure cultures of the vine plant. 

Malenin (1980) reported crown gall bacteria 

in all regions of Bulgaria, where the vines was 

cultivated, but the first description, in this country was 

by Valachev in 1902. In 1907, Smith and Townsend 

studied the tumor-inducing bacteria calling it 

Bacterium tumefaciens. From then until now 

nomenclature of Agrobacterium species was changed 

several times, and is still questioned by researcher such 

as Young J.M. (2001) which proposed that the genus 

Agrobacterium to be part of the Rhiyobiaceae family 

and be renamed Rhizobium due to the similarities of 

the two genera, from molecular analysis.  

A large number of Agrobacterium strains have 

been isolated. They were obtained from all over the 

world and from widely different host plants, roses, 

poplar, chrysanthemum, lippia, several fruit trees, 

grapevines, etc. They were characterized for their 

ability to form tumors, T-DNA structure, physiological 

and biochemical properties. 

Mahmoodzadeh H. and Baneh Doulati H. 

(2008) have studied for six years, in the field and 

greenhouse, the susceptibility of grafted vines from 

varieties Thompson seedles and Red Sahebi to the 

crown gall using several rootstocks. The most resistant 

rootstocks were found to be NAZ4 ( Vitis vinifera cv. 

'Jighjigha' × Riparia Gloire) and NAZ6 ( V. vinifera cv. 

'Gharaozum' × Kober 5BB). During this period, many 

plants died on own roots compared with those grafted 

on NAZ4 and NAZ6. 

Jeong Ho Roh (2003) by measuring the tumor 

weight on the stems proved sensitivity of grape 

rootstock '779P', to crown gall. While some  varieties 

such as „Gloire‟, „140R‟, „101-14M‟, „3309C‟, and 

„333EM‟ were found to be relatively resistance to 

crown gall. Varieties such as „99R‟, „1447P‟, 

„Rupestris du lot‟, „110R‟, „Freedom‟, and „41B‟ were 

also found to be susceptible to crown gall. Other 

varieties including „1103P‟, „Teleki 5C‟, „420A‟, 

„Golia‟, and „5BB‟ were found to be moderately 

susceptible. 

Sule S.and Burr T.J. (1998) showed that the 

rootstock Gloire is more resistant than rootstock Teleki 

5C, and many pathogenic strains of Agrobacterium spp 

were isolated from the roots of the 5C rootstock  and 

none of the roots of Gloire.  

In our country, at present research on virulent 

bacteria that are not as advanced as abroad. The first 

reports of the disease were made by Traian Savulescu 

in 1928 following the discovery of tumors on roots of 

young apple trees in Arges. In 1971, Zinca N. obtained 

a patent for a bacterial preparation named Biozin, 

which provides good protection against infection with 

virulent strains of Agrobacterium. Over the years there 

have studied inhibitory activity exerted by bacteria on 

plants and investigated cellular components and 

carcinogenic action of the bacterium A. tumefaciens 

and its cultivation on synthetic medium and then 

inoculating them on healthy plants (29)  

In recent years, Romanian scientists have 

started to give importance to biological control of 

crown gall diseases. Thus, an effective biological 

control has proved to Agrobactin 25 PTB, byoproduct 

based on avirulent strain of Agrobacterium vitis 

incorporated in peat sterilized by gamma radiation 

(48). 

 Recently, I.N.C.D.C.F Bucharest made 

biological products B4 şi BSO, which were used to 

protect wounds of Muscat d‟Adda plants from the 

attack of A. tumefaciens pathogen in the Odobeşti 

vineyard. Also on Odobeşti was examined the action of 

Funguran OH 50 WP and biological preparations from 

different strains of Bacillus subtilis on the formation of 

crown gall disease on the vine plants. It appears that 

the rainy period, the chemical effect was diminished 

and finally disappeared its retention, while the 

biological preparations protected the wound and was 

not washed  by rain and increased vines plant 

resistance stopping  tumor formation (28). 

In Dealul Bujorului vineyard was tested  

effectiveness of BSP + BSU biological preparations, 

which is based on strains of Bacillus subtilis, to 

protecting vines grafted against the pathogenic 

bacterium A. tumefaciens (45). 

In Romania are cultivated many varieties of 

grapes including among them some varieties with 

resistance to crown gall disease, for example: Fetească 

regală, Furmint, Coarnă neagră, Muscat Ottonel, Pinot 

gris, Zghihară de Huşi; and susceptible varieties: Afuz 

Ali, Ceauş roz, Ceauş roşu, Italia, Merlot, Muscat de 

Hamburg, Regina viilor, Cardinal, Perlă de Csaba, 

Cabernet Sauvignon, Chardonnay, Riesling italian, etc. 

(26,34). 

Studies have shown that there are some 

phylloxera-resistant rootstock and to crown gall 

disease: Riparia Gloire and interspecific hybrids 

C3309, 101-14 Mgt, NAZ1, NAZ2, NAZ4, NAZ5 and  

NAZ6 (25, 38,40, 17). 

An increased resistance to crown gall was 

highlighted at Vitis riparia, especially to Vitis 

amurensis, aiming at the last species transmission of 

this characteristics in descending. 

To obtain plants free of A. tumefaciens biovar 

3 has proven to be effective multiplication of shoots 
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apex and production and indexing herbaceous cuttings 

(6). It turned out that the movement of bacteria from 

infected canes, in shoots is dependent on their age. The 

pathogen was detected in the canes harvested in the 

period between late August and October, in contrast to 

those sampled in May, July or early August. Pathogen 

migration is dependent on the development secondary 

xilem with many and wider leading vessels. In this 

way, explains the greater frequency of bacteria in the 

basal portions of the chords and its lack in green 

shoots, in the first part of the growing season. Culture 

of apex shoots manages to eliminate bacteria when 

used Murashige and Skoog culture medium, with pH 

5.7, enhanced with plant hormones in certain 

concentrations, but the method requires more time. 

A possible alternative for producing material 

free of crown gall disease is the use of hot water 

applied to the cuttings used for propagation. 

Treatments significantly reduced
 

the numbers of 

cuttings with detectable A. vitis; however, the 

treatments not eradicated the pathogen totally (8).  

For biological control of virulent strains were 

used different pathogenic strains such as F2/5 (5), 

VAR03-1 (21). A. vitis F2/5 is an effective biological 

control agent against many A. vitis tumorigenic strains. 

It produces an antibiotic toxic to many A. vitis strains 

in vitro. A. rhizogenes strain K84 is the most studied 

crown gall biological control strain and is 

commercially utilized for crown gall disease control 

worldwide. Strain K84 biological control is primarily 

due to production of two plasmid-encoded antibiotics, 

agrocins 84 and 484, encoded by genes on pAgK84 

and pAgK434 respectively (18). 

Different research groups have evaluated 

crown gall susceptibility among Vitis germplasms, 

grape cultivars (38, 40), East-Asian Vitis species (41), 

and grape rootstocks. Planting A. vitis-free grapevines 

can reduce the possibility of crown gall disease if 

planted on sites where grapevines were not previously 

planted. However, once a grapevine is planted in soils 

infested with A. vitis or A. tumefaciens, the vines 

quickly get infected (7, 5). Some cultural practices 

applied in the control of crown gall in grapevines 

include vineyard site selection, crop and canopy 

management, and trunk protection with soil during 

winter  months. The selection of resistant rootstock and 

scion cultivars can also greatly influence disease 

development (39,40,17, 16). 

 

Acknowledgments 

 
Thanks POSDRU, Contract cod: POS-

DRU/88/1.5/S/52614 for financial support, to the 

University of Agricultural Sciences and Veterinary 

Medicine Bucharest who made this project and 

I.N.C.D.B.H. Stefanesti who let me to srudy their 

bibliography. 

 

 

References 
 

1.Baicu T., Săvescu A. – 1978 – Combaterea integrată 

în protecţia plantelor, Editura Ceres, Bucureşti. 

2.Bautista-Zapanta J., Arafat H.H., Tanaka K., Sawada 

H., Suzuki K. – 2007 – Variation of16S-23S internally 

transcribed spacer sequence and intervening sequence 

in rDNA among the three major Agrobacterium 

species. Microbiol. Res., DOI 10.1016/J.micres. 

3.Bini F., Kuczmog A., Putnoky P., Otten L., Bazzi C., 

Burr T. J., Szegedi E. – 2008 – Novel pathogen-

specific primers for the detection of Agrobacterium 

vitis and Agrobacterium tumefaciens, Vitis 47 (3), 

181–189. 

4.Bobeş I., Comes I., Drăcea A., Lazăr A., 1972 – 

Fitopatologie, Editura Didactică şi Pedagogică, 

Bucureşti. 

5.Burr T.J., Bazzi C., Süle S., Otten L. – 1998 – 

Biology of Agrobacterium vitis and the Development 

of Disease Control Strategies; Plant Dis 82:1288–1297, 

http://apsjournals.apsnet.org/doi/pdf/10.1094/PDIS.199

8.82.12.1288 

6.Burr T.J., Bishop A.L., Katz B.H., Blanchard L.M., 

Bazzi C. – 1987 – A Root-specific decay of grapevine 

caused by Agrobacterium tumefaciens and 

Agrobacterium radiobacter biovar 3. Phytopathology 

77: 1424–1427. 

7.Burr T.J., Otten L – 1999 – Crown gall of grape: 

biology and disease management. Annu Rev 

Phytopathol 37:53–80. 

8.Burr T. J., Reid C. L., Splittstoesser D. F., 

Yoshimura M. – 1996 – Effect of Heat Treatments on 

Grape Bud Mortality and Survival of Agrobacterium 

vitis in vitro and in Dormant Grape Cuttings, Am. J. 

Enol. Vitic. 47:2:119-123. 

9.Creasap J. E. şi Burr T.J. – 2006 – Grape Crown 

Gall, Integrated Pest Management, 

http://nysipm.cornell.edu/factsheets/grapes/diseases/cro

wn_gall.pdf 

10.De Cleene M – 1979 – Crown gall: economic 

importance and control, Zentralbl. Bakteriol. 

Parasitenk. Infektionskr. Hyg. II Abt. 134(6): 551–554. 

11.Dejeu L. – 2010 – Viticultură, p. 480, Editura Ceres 

Bucureşti. 

12.Docea E., Cristea Stelica – 2003 – Bolile viţei de 

vie şi combaterea lor, Editura Crisbook Bucureşti. 

13.Ghica M. – 2010 – Solutii biologice de combatere a 

bacteriozelor patogene la plantele horti-viticole,  

Editura Do-MinoR: Rawex Coms, Bucuresti. 

14.Elwin L. Stewart, Nancy G. Wenner, Leslie Long, 

Barrie Overton - Crown gall of grape: understanding 

the disease, prevention and management, 

http://grape.cas.psu.edu/Diseases/Crown%20Gall/Cro

wn%20gall%20of%20grape.pdf 

15.Escobar M.A., Dandekar Abhaya M. – 2003 – 

Agrobacterium tumefaciens as an agent of disease, 

TRENDS in Plant Science Vol.8 No.8 August 2003. 

16.Ferreira, J.H.S., Van Zyl, F.G.H. – 1986 – 

Susceptibility of grapevine rootstocks to strains of 

http://apsjournals.apsnet.org/doi/pdf/10.1094/PDIS.1998.82.12.1288
http://apsjournals.apsnet.org/doi/pdf/10.1094/PDIS.1998.82.12.1288
http://grape.cas.psu.edu/Diseases/Crown%20Gall/Crown%20gall%20of%20grape.pdf
http://grape.cas.psu.edu/Diseases/Crown%20Gall/Crown%20gall%20of%20grape.pdf


 137 

Agrobacterium tumefaciens biovar 3. South Afr. J. 

Enol. Viti. 7:101-104. 

17.Goodman, R. N., Drimm, R., Frank, M. – 1993 – 

The influence of grape rootstocks on the crown gall 

infection process and tumor development. Ame. J. 

Enol. Viti. 44:22-26. 

18.Herlache T.C., Triplett E.W – 2002 – Expression of 

a crown gall biological control phenotype in an 

avirulent strain of Agrobacterium vitis by addition of 

the trifolitoxin production and resistance genes. BMC 

Biotechnology, 2:2doi:10.1186/1472-6750-2-2, 

http://www.biomedcentral.com/1472-6750/2/2. 

19. Jarvis B. D. W.,  Sivakumaran S.,  Tighe S. W.,  

Gillis M. – 1996 – Identification of Agrobacterium and 

Rhizobium species based on cellular fatty acid 

composition, Plant and Soil, Volume 184, Number 1, 

143-158, DOI: 10.1007/BF00029284.  

20.Jeong Ho Roh, Hae Keun Yun, Kyo Sun Park, 

Chang Hoo Lee, Sang Bouk Jeong – 2003 – In vivo 

Evaluation of Resistance of Grape Varieties to Crown 

Gall Disease, Plant Pathol. J. 19(5) : 235-238. 

21.Kawaguchi A., Inoue K., Sawada H, Nasu H. – 

2008 – Studies on diagnosis and biological control of 

grapevine crown gall, Journal of Plant Pathology, 90 

(2, Supplement), S2.81-S2.465. 

22.Keane P.J., Kerr A., New P.B. – 1970 – Crown gall 

of stone fruit. II. Identification and nomenclature of 

Agrobacterium isolates. Aust. J. Biol. Sci. 23: 585–

595. 

23.Kuykendall, L. D., Young, J. M., Martínez-Romero, 

E., Kerr, A. and Sawada, H – 2005 – Order Rhizobiales 

(new) Family Rhizobiaceae Genus Rhizobium. In 

Brenner, Krieg, Staley and Garrity  (Eds), The Alpha-, 

Beta-, Delta- and Epsilonproteobacteria, The 

Proteobacteria, Part C, Bergey’s Manual of Systematic 

Bacteriology, 2
nd

. Ed., Vol. 2, Springer, New York, 

NY, pp. 324-340. 

24.Lippincott J.A., Lippincott, B.B. – 1969 – Tumor 

initiating ability and nutrition in the genus 

Agrobacterium. J. Gen. Microbiol. 59: 57–75. 

25.Mahmoodzadeh H., Baneh Doulati H. – 2008 – 

Susceptibility of Some Grapevine Cultivars and 

Rootstocks to Crown Gall Disease, 

http://www.sasev.org/journal-sajev/sajev-

articles/volume-29-2/Mahmoodzadeh%20pp%2079-

84.pdf 

26.Naqvi S.A.M.H. – 2004 – Diseases of Fruits and 

Vegetables, vol. 2, ISBN 1-4020-1823-1, Kluwer 

Academic Publishers. 

27.Pârvu M. – 2010 – Ghid practic de fitopatologie, 

Ediţia a III-a, Editura Presa Universitară Clujană. 

28.Podosu-Cristescu Aurelia, Mihu G., Pamfil Maria, 

Oprea Maria – 2009 – Cercetări privind testarea unor 

biopreparate în vederea prevenirii cancerului bacterian 

la viţa de vie în podgoria Odobeşti, Lucrări Stiinţifice, 

anul LII, vol 1 (52), seria Horticultură, Editura „Ion 

Ionescu de la Brad”. Iaşi.. 

29.Popescu Ana, Păduraru Alexandra – 1974 – 

Acţiunea inhibitoare exercitată de cancerul bacterian 

asupra plantelor, A.N. I.C.P.P., vol. X, pag. 47-55. 

30.Raski, D.J., Goheen, A.C., Lider, L.A., Meridith, 

C.P – 1983 – Strategies against grapevine fanleaf virus 

and its nematode vector. Plant Disease 67:335-337. 

31.Sawada H., Ieki H., 1992 – Crown gall of kiwifruit 

caused by Agrobacterium tumefaciens in Japan. Plant. 

Dis. 76:212. 

32.Sawada H, Ieki H, Takikawa Y. – 1990 – 

Identification of grapevine crown gall bacteria isolated 

in Japan. Ann Phytopathol Soc Jpn 56:199–206. 

33.Sawada H., Takikawa Y., Ieki H. – 1992 – Fatty 

acid methyl ester profiles of the genus Agrobacterium. 

Ann. Phytopathol. Soc. Japan 58: 46–51.  

34.Severin V., Dejeu L. – 1994 – Bolile şi dăunătorii 

viţei de vie, Editura Ceres Bucuresti. 

35.Smith D.L., Stafne E.T. – Crown Gall of Grape, 

http://pods.dasnr.okstate.edu/docushare/dsweb/Get/Do

cument-4926/EPP-7669web.pdf 

36.Starr, M.P – 1946 – The nutrition of 

phytopathogenic bacteria. II. The genus 

Agrobacterium. J. Bacteriol. 52:187–194. 

37.Stewart E.L., Wenner N.G. – 2004 – Grapevine 

Decline in Pennsylvania and New York. Wine East 

July - August, 32(2), 12-21, 51.  

38.Stover E.W., Swartz H.J., Burr T.J. – 1997 – Crown 

gall formation in a diverse collection of Vitis genotypes 

inoculated with Agrobacterium vitis. Am. J. Enol. Vitic. 

48:26-32. 

39.Sule S., Burr T.J. – 1998 – The effect of resistance 

of rootstocks to crown gall (Agrobacterium spp.) on 

the susceptibility of scions in grape vine cultivars, 

Plant Pathology v. 47(1) p. 84-88. 

40.Sule S., Mozsar J., Burr T. J. – 1994 – Crown gall 

resistance of Vitis spp. and grapevine rootstocks. 

Phytopathology 84:607-611. 

41.Szegidi E., Korbuly J. Koleda I. – 1984 – Crown 

gall resistance in East-Asian Vitis species and in their 

V. vinifera hybrids. Vitis 23:21-26. 

42.Szegedi E., Bottka S., Mikulás J., Otten L., Sule S. 

– 2005 – Characterization of Agrobacterium 

tumefaciens strains isolated from grapevine, Vitis 44 

(1), 49–54.  

43.Stewart E. L., Wenner N.G. – 2004 – Grapevine 

Decline in Pennsylvania and New York. Wine East 

July - August, 32(2), 12-21, 51. 

44.Tanaka K., Arafat H. H., Urbanczyk H., Yamamoto 

S., Moriguchi K., Sawada H., Suzuki K. – 2009 – 

Ability of Agrobacterium tumefaciens and A. 

Rhizogens strains, inability of A. Vitis and A. Rubi 

strains to adapt to salt-insufficient environment, and 

taxonomic significance of a simple salt requirement 

test in the pathogenic in the Agrobacterium species, J. 

Gen. Microbiol., 55, 35-41 

45.Tăbăranu G., Cristina Simion, Bîrliga N., Pamfil 

Maria, Podosu-Cristescu Aurelia – 2010 – Rezultate 

privind testarea biopreparatului (BSP-BSU) în vederea 

prevenirii cancerului bacterian al viţei de vie 

http://www.biomedcentral.com/1472-6750/2/2
http://www.springerlink.com/content/?Author=B.+D.+W.+Jarvis
http://www.springerlink.com/content/?Author=S.+Sivakumaran
http://www.springerlink.com/content/?Author=S.+W.+Tighe
http://www.springerlink.com/content/?Author=M.+Gillis
http://www.springerlink.com/content/?Author=M.+Gillis
http://www.springerlink.com/content/0032-079x/
http://www.springerlink.com/content/0032-079x/184/1/
http://pods.dasnr.okstate.edu/docushare/dsweb/Get/Document-4926/EPP-7669web.pdf
http://pods.dasnr.okstate.edu/docushare/dsweb/Get/Document-4926/EPP-7669web.pdf


 138 

(Agrobacterium radiobacter pv. tumefaciens) în 

podgoria Dealu Bujorului, Lucrări ştiinţifice, seria 

Horticultură, editura “Ion Ionescu de la Brad”. 

46.Tenea Gabriela – 2004 – Plantele transgenice: 

metode şi strategii pentru aplicaţii practice. In: 

Progrese in Biotehnologii, vol. II, Câmpeanu Gh., 

Dumitru I. F.,  

http://ebooks.unibuc.ro/biologie/biotehnologie/articolul

6.pdf 

47.Thies K.L., Griffin D.E., Graves C.H., Hegwood 

C.P. – 1991 – Characterization of Agrobacterium 

isolates from muscadine grape. Plant Dis 75:634–637. 

48.Tomoiagă Liliana – 2011 – Şi viile încep să sufere 

de cancer, Lumea Satului Nr.1, 1-15 

Ianuarie2011,http://www.lumeasatului.ro/si-viile-

incep-sa-sufere-de-cancer_l918.html 

49.Zinca N. – 1969 – Influenţa unor factori asupra 

rezistenţei viţei de vie la atacul de cancer 

(Agrobacterium tumefaciens Conn), A.N. I.C.P.P., vol. 

V, pag. 151-169. 

50.Zinca N. – 1971 – Cercetări asupra cancerului viţei 

de vie produs de Agrobacterium tumefaciens (Smith et 

Town.) Conn., Teză de doctorat, Inst. Agron. ``N. 

Bălcescu``,  Bucureşti.  

51.Young J.M., Kerr A., Sawada H. – 2005 – Genus II. 

Agrobacterium. In: Bergey‟s manual of Systematic 

Bacteriology, Second Edition, Vol. 2 The 

Proteobacteria, Part C, Springer, New York, p. 340–

345. 

52.Young JM, Kuykendall LD, Martınez-Romero E, 

Kerr A, Sawada H – 2001 – A revision of Rhizobium 

Frank 1889, with an emended description of the genus, 

the inclusion of all species of Agrobacterium Conn 

1942, Allorhizobium undicola de Lajudie et al. 1998 as 

new combinations: Rhizobium radiobacter, R. 

rhizogenes, R. rubi, R. undicola and R. vitis. Int J Syst 

Evol Microbiol 51:89–103. 

 

http://ebooks.unibuc.ro/biologie/biotehnologie/articolul6.pdf
http://ebooks.unibuc.ro/biologie/biotehnologie/articolul6.pdf

