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Les bactéries de l’espèce Pseudomonas syringae sont impliquées dans des maladies de nombreuses

plantes cultivées, par exemple le dessèchement bactérien fréquemment observé dans les principales

zones de production de poires. Bien que n’entraînant qu’exceptionnellement la mort de son hôte,

cette bactérie, de type nécrogène, est néanmoins responsable de nombreuses lésions nécrotiques

sur bourgeons, fleurs, feuilles et fruits. Le pathovar syringae de cette espèce apparaît comme une

composante permanente de la microflore épiphyte, qui peut atteindre des niveaux de population

élevés et exprimer son pouvoir pathogène sous certaines conditions (sensibilité des plantes,

conditions climatiques). Pour déterminer le rôle éventuel de P. s. pv. syringae (PSS) dans certains

dégâts atypiques observés en verger ces dernières années, les populations bactériennes épiphytes

d’arbres de vergers sains et de vergers ayant montré des dégâts importants ont été étudiées. Des

variations quantitatives des populations épiphytes de PSS ont été observées au cours de l’étude,

toutefois les niveaux de populations sont restés faibles et comparables dans les deux situations. La

caractérisation phénotypique, pathologique et sérologique des isolats de Pseudomonas fluorescents

collectés à partir de la microflore montre l’existence d’une variabilité qualitative forte de cette

population et une présence limitée des pathovars de P. syringae. PSS est souvent présent sur

Poirier, mais ne semble pas associé aux dégâts signalés malgré la présence d’isolats potentiellement

pathogènes.

L’étude étendue à la microflore du Pommier a permis de déceler des isolats particuliers de P.

syringae appartenant au pathovar papulans(PSP). Cette bactérie est connue comme responsable de

la tache vésiculaire ou papule (blister spot) de la pomme, maladie qui affecte particulièrement les

pommes du cultivar Mutsu, dans la région Est des Etats Unis d’Amérique, au Canada et en Italie.

En France cette maladie n’a jamais été décelée. La caractérisation phénotypique, sérologique et

moléculaire (BOX-PCR, ERIC-PCR et REP-PCR) de ces isolats a montré une grande similitude

avec les souches de PSP isolées de taches vésiculaires de pommes originaires des Etats Unis

d’Amérique, du Canada et d’Italie. De plus, des symptômes identiques ont été obtenus avec nos

isolats, et avec les souches de PSP, après inoculation de fruits immatures du cultivar Fuji, et

après infiltration de jeunes feuilles des cultivars Fuji, Mutsu, Gala et Golden Delicious. Les isolats

réobtenus à partir du symptôme caractéristique de papule développé sur pommes et sur feuilles

au laboratoire ont satisfait au postulat de Koch. Nous avons également développé un outil de

diagnostic basé sur la méthode PCR, par l’identification de séquences nucléotidiques spécifiques en

comparant les séquences des gènes hrp de PSP et de différents pathovars de P. syringae. La sonde

identifie uniquement nos isolats et les souches de PSP. Ainsi, de nouveaux critères d’identification

ont été définis dans notre étude. A la suite de nos travaux il a été possible de confirmer que des

symptômes observés en Allemagne sur la variété Delbarestivale sont bien dus à PSP

Mot clés :  Pseudomonas syringae pv. syringae, bactérie épiphyte, pouvoir pathogène, Poirier,

Pseudomonas syringae pv. papulans, tache vésiculaire, blister spot, Pommier, gènes hrp, Amorces

spécifiques, PCR.



Bacteria of the species Pseudomonas syringae are implied in diseases of many crop plants, such as

the bacterial wilt frequently observed in the main zones of pear production. Although exceptionally

resulting in the death of its host, this necrogenic bacterium is nevertheless responsible for many

necrotic lesions on buds, flowers, leaves and fruits. The pathovar syringae of this species seems a

permanent component of the epiphytic microflora, which can reach high levels of population and

express its pathogenic capacity under some conditions (susceptibility of the plants and climatic

conditions). In order to determine the possible role of P. s. pv. syringae (PSS) in some atypical

damages observed in orchard these last years in France, the epiphytic bacterial populations of trees

of healthy orchards and of orchards having shown significant damage, were studied. Quantitative

variations of the epiphytic populations of PSS were observed during the study. However the

population levels remained low and similar in both situations. The phenotypic, pathological and

serologic characterisation of the fluorescent isolates of Pseudomonas collected from the microflora

showed the existence of a hight qualitative variability of this population and a limited presence of

P. syringae. PSS was often present on Pear tree, but did not seem related to the assessed damage.

The study, extended to the microflora of the Apple tree, made it possible to detect particular

isolates of P. syringae similar to strains of he pathovar papulans (PSP). PSP is known as responsible

of blister spot of apple, a disease which affects particularly apples of the cultivar Mutsu, in the

USA (East areas), Canada, and Italy. In France, this disease was never reported. The phenotypic,

serologic and molecular characterisation (BOX-PCR, ERIC-PCR and REP-PCR) of these isolates

showed a great similarity with the strains of PSP isolated from apple blister spots originating

from the affected countries. Moreover, symptoms obtained with our isolates, were identical to

those caused by the strains of PSP after immature fruit inoculation of the cultivar Fuji, and after

infiltration of young leaves of the cultivars Fuji, Mutsu, Gala and Golden Delicious. The isolates

from the typical blister spots obtained on apple fruits and leaves after inoculation satisfied the

Koch’s postulate. We also developed a tool for diagnosis based on PCR method. We identified

a specific nucleotidic sequence by comparing the sequences of PSP hrp genes to hrp genes of

different pathovars of P. syringae. The probe identified only our isolates and the PSP strains. Thus,

new identifying information were defined in our study. As an application of the results of this work,

we could confirm the diagnosis of PSP in symptoms observed on Delbarestivale apple cultivar,

in Germany.

Key words : Pseudomonas syringae pv. syringae, epiphytic bacterium, pathogenicity, Pear

tree, Pseudomonas syringae pv. papulans, blister spot, Apple tree, hrp genes, specific primer, PCR.































































































































































































































ALSTROM S., 1995. Evidence of disease resistance induced by rhizosphere

Pseudomonad against Pseudomonas syringae pv. phaseolicola. J. Gen. Appl.

Microbiol. 1 : 315-325.

AMANN R.I., BINDER B.J., OLSEN R.J., CHISLHOLM S.W., DEVEREUX R. and

STAAHL D.A., 1990. Combination of 16 S rRNA-targeted oligonucleotide probes with

flow cytometry for analyzing mixed microbial populations. Appl. Environ. Microbiol.

56 : 1919-1925.

ANDERSEN G.L., MENKISSOGLOU O., and LINDOW S.E., 1991. Occurrence and

properties of copper-tolerant strains of Pseudomonas syringae isolated from fruit

trees in California. Phytopathology. 81 : 648-656.

ANDERSON D.M. and MILLS D., 1985. The use of transposon mutagenesis in the

isolation of nutritional and virulence mutants in two pathovars of Pseudomonas

syringae. Phytopathology. 75 : 104-108.

BACA S., and MOORE L.W., 1987. Variations in Pseudomonas syringae isolated

from grass species occurring in woody plant nurseries in the pacific northwest. Plant

Disease. 71 : 724-726.

BAKER B.T.A., and GRAVE O., 1914. A bacterial disease of fruit blossom. Ann. Appl.

Bol. 1 : 85-97.

BAKER C.J., ATKINSON M.M., and COLLMER A., 1987. Concurrent loss in

Tn5 mutants of Pseudomonas syringae pv. syringae of the ability to induce the

hypersensitive response and host plasma membrane K+/H+ exchange in tobacco.

Phytopathology. 77 : 1268-1272.

BALLIO A., COLLINE A., DI NOLA A., MANETTI C., PACI M., and SEGRE A.,

1994. Determination of structure and conformation in solution of syringotoxin, a

lipodepsipeptide from Pseudomonas syringae pv. syringae by 2D NMR and molecular

dynamics. Struct. Chem. 5 : 43-50.

BARNES E.H., 1965. Bacteria on leaf surfaces and intracellular leaf spaces. Science.

147 : 1151-1152.

BASHAN Y., OKON, Y. and HENIS Y., 1982. Long-term survival of Pseudomonas

syringae pv. tomato and Xanthomonas campestris pv. vesicatoria tomato and pepper

seeds. Phytopathology. 72 : 1143-1144.

BASHAN Y., DIOB S., and OKON Y. 1982. Survival of Xanthomonas campestris pv.

vesicatoria in pepper seeds and roots in symptomless and dry leeaves in non-host

plants in the soil. Plant Soil. 68 : 161-170.

BASHAN Y., SHARON E., OKON Y., and HENIS Y., 1981. Scanning electron and light

microscopy of infection and symptom development in tomato leaves infected with

Pseudomonas tomato. Physiol. Plant Pathol. 19 : 139-144.



BAZZI C., and CALZOLARI A., 1987. Monitoring of Pseudomonas syringae pv.

papulans on asymptomatic apple tissue. Phytophatol. Mediterr. 26 : 129-131.

BAZZI C., and CALZOLARI A. 1983. Bacterial blister spot of “ Mutsu ” apples in Italy.

Phytopathol. Mediterr. 32 : 19-21.

BEATTIE G.A. and LINDOW S.E. 1999. Bacterial colonization of leaves : A spectrum of

strategies. Phytopathology. 89 : 353-359.

BEDFORD K.E., MAC NEILL B.H., BONN W.G., and DIRKS V.A., 1988. Population

dynamics of Pseudomonas syringae pv. papulans on Mutsu apple. Can. J. Plant

pathol. 10 : 23-29.

BENDER C.L., ALARCON-CHAIDEZ F., and GROSS D.C. 1999. Pseudomonas

syringae phytotoxins : mode of action, regulation, biosynthesis by peptide and

polyketide synthetases. Microbiol. and Molecular Biology Reviews. 226-292.

BERESWILL S., BUGERT P., VOLKSCH B., ULLRICH M., BENDER C.L.,

and GEIDER K., 1994. Identification and relatedness of coronatine-producing

Pseudomonas syringae pathovars by PCR analysis and sequence determination of

the amplification products. Appl. environ. Microbiol. 60 : 2924-2930.

BOUCHER C.A., VAN GIJSEGEM F., BARBERIS P.A., ARLAT M., and ZISCHEKK

C., 1987. Pseudomonas solanacearum genes controlling both pathogenicity and

hypersensitivity on tobacco are clustered. J. bacteriol. 169 : 5626-5632.

BONN W.G., and BEDFORD K.E., 1986. Midvein necrosis of Mutsu apple caused by

Pseudomonas syringae pv. papulans. Can. J. Plant Pathol. 8 : 167-169.

BOMPEIX G., 1989. Fongicides et relations plantes parasites : cas des phosphonates.

C.R. Acad. Agric. Fr. 75 : 183-189.

BOSSIS E., LEMANCEAU P., LATOUR X., and GARDAN L., 2000. The taxonomy of

Pseudomonas fluorescens and Pseudomonas putida : current status and need for

revision. Agronomie. 20 : 51-63.

BRADBURY J.F., 1986.Guide to plant pathogenic bacteria. 332p. C.A.B. International

Mycological Institute (ed.), Slough.

BRANDL M.T., and LINDOW S.E., 1998. Contribution of indole 3-acetic acid production

to the epiphytic fitness of Erwinia herbicola. Appl. Environ. Microbiol. 64 : 3256-3263.

BRISSET M. N., CEBRON S. THOMSON S.V. and PAULIN J.P., 2000. Acidbenzolar-

S-methyl induces the accumulation of defense-related enzymes in apple and protects

from fire blight. European Journal of Plant Pathology, 106 : 529-535

BUCHANAN, R.E., 1917. Studies of nomenclature and classification of the bacteria.

The families of Eubacteriales. J. Bacteriol. 2 : 347-350.

BURR T.J., 1982. Blister spot of apple. New York's Food and Life Science Bulletin, N°.

95, 2p.

BURR T.J., and KATZ B., 1984. Overwintering and distribution pattern of

Pseudomonas syringae pv. papulans in apple buds. Plant Dis. 68 : 383-385.

BURR T.J., and KATZ B., 1982. Evaluation of a selective medium for detecting

Pseudomonas syringae pv. papulans and Pseudomonas syringae pv. syringae in

apple orchards. Phytopathology. 72 : 564-567.



BURR T.J., and HURWITZ B., 1981. Seasonal suscceptibility of Mutsu apples to

Pseudomonas syringae pv. papulans. Plant Dis. 65 : 334-336.

BURR T.J., and HURWITZ B., 1979. The etiology of blister spot of “ Mutsu ” apple in

New-York State. Plant Dis. Rep. 63 : 157-160.

CAFATI C.R., and SAETTLER A.W., 1980. Effect of host on multiplication and

distribution of bean commun blight bacteria. Phytopathology. 70 : 675-679.

CALZOLARI A., PONTI I., and LAFFI F., 1992. Malattie Bactteriche delle Piante.

Edizioni L’informatore Agrario. Verona. Italia. 103pp.

CAMERON H.R., 1962a. Mode of infection of sweet cherry by Pseudomonas syringae.

Phytopathology. 52 : 917-921.

CAMERON H.R., 1962b. Diseuses of deciduous fruit trees incited by Pseudomonas

syringae Van Hall. Technical bulletin. 66 : 3-64.

CHASE A.R., 1993. Efficacy of fosetyl-Al for control of some bacterial diseases on

ornementals. Plant Disease. 77 : 771-776.

CODY Y.S., and GROSS D.C., 1987a. Outer membrane protein mediating iron uptake

via pyoverdinpss, the fluorescent siderophore produced by Pseudomonas syringae

pv. syringae. J. Bacteriol. 169 : 2207-2214.

CODY Y.S., and GROSS D.C., 1987b. Characterization of pyoverdin pss, the

fluorescent siderophore produced by Pseudomonas pv. syringae. Appl. Environ.

Microbiol. 53 : 928-934.

COSTERTON J.W., LEWANDOWSKI Z., CALDWELL D.E., KORBER D.R., and

LAPPIN-SCOTT H.M., 1995. Microbial biofilms. Annu. Rev. Microbiol. Ecol. 62 :

711-745.

CROSSE J.E., 1966. Epidemiological relations of the Pseudomonad pathogens of

deciduous fruit trees. Annu. Rev. Phytopathol. 4 : 291-310.

CROSSE JE., 1963. Bacterial canker of stone fruits. V. A comparison of leaf surface

populations of Pseudomonas morsprunorum in autumn on two cherry varieties. Ann.

Appl. Biol. 52 : 97-104.

CROSSE J.E., 1959. Bacterial canker of stone-fruit. IV Investigation of a method for

measuring the inoculum potential of cherry trees. Annu. Appl. Biol. 47 : 306-317.

CUPPELS D.A., 1986. Generation and characterization of Tn5 insertion mutations in

Pseudomonas syringae pv. tomato. Appl. Environ. Microbiol. 51 : 323-327.

DAUB M.E., and HAGEDORN D.J., 1979. Resistance of Phaseolus line WBR 133 to

Pseudomonas syringae. Phytopathology. 69 : 946-951.

DAVIS C.L., and BRLANSKY R.H., 1991. Use of immunogold labelling with scanning

electron microscopy to identify phytopathogenic bacteria on leaf surfaces. Appl.

Environ. Microbiol. 57 : 3052-3055.

DENNY T.P., 1988. Phenotypic diversity in Pseudomonas syringae pv. tomato. J. Gen.

Microb. 134 : 1939-1948.

DENNY, T.P., 1998. Differentiation of Pseudomonas syringae pv. tomato from P.

syringae with a DNA hybridation probe. Phytopathology. 78: 1186-1193.



DE VOS P., and DELEY J., 1985. Intra and intergeneric similarity of Pseudomonas

and Xanthomonas ribosomal ribonucleic acid cistrons. Inter. J. Syst. Bacteriol. 23 :

487-509.

DE VOS P., GOOR M., GILLIS M., and DELEY J., 1983. Ribosomal ribonucleic acid

cistron similarities of phytopathogenic Pseudomonas species. Int. J. Syst. Bacteriol.

35: 169-184.

DE WAARD M.A., GEORGOPOULOS S.G., HOLLOMON S.G., ISHII H., LEROUX

P., RAGDALE N.N., and SCHIWNN F.J., 1993. Chemical control of plant diseases :

problems and prospects. Annu. Rev. Phytopathol. 31 : 403-421.

DUNCAN, D.B., 1955. Multiple range and multiple of tests biometrics. 11 : 1-42

DHANVANTARI B.N., 1977. A taxonomic study of Pseudomonas papulans Rose 1917.

N.Z.J. Agric. Res. 20 : 557-561.

DOUDOROFF M., and PALLERONI N.J. 1974. Genus I Pseudomonas. Migula 1984,

273. In Berdey'’ Manual of Determinative Bacteriology, 8
th 

edition. Ed. by R.E.

Buchaman & N.E. Gibbons, Williams & Wilkins Co., Baltimore USA, pp. 217-243.

DYE D.W., BRADBURY J.F., GOTO M., HAYWARD A.C., LELLIOT R.A.

and SCHROTH M.N., 1980. International standards for naming pathovars of

phytopathogenic bacteria and a list of pathovar names and pathotype strains. Rev.

Plant Pathol. 59 : 153-158.

EL-HAMALAWI Z.A., MENGE J.A., and ADAMS C.J., 1995. Methods of fosetyl-Al

application and phosphonate levels in avocado tissue needed to control stem canker

caused by Phytophtora citiricola. Plant Dis. 79 : 770-778.

ENDERT E., and RITCHIE D.F., 1984. Overwintering and survival of Pseudomonas

syringae pv. syringae and symptom development in peach trees. Plant disease. 68 :

468-470.

ERCOLANI G.L., 1967. Aspetti di Pseudomonas syringae in fruitteti emiliani. Inf.

Fitopatol. 17 : 205-215.

FAHY P.C., and LLOYD A.B., 1983. Pseudomonas : the fluorescent Pseudomonads.

pp 141-188 in : Plant Bacterial Diseases – a diagnostic Guide. P.C. Fahy and G.J.

Persley, (eds) Academic press, Sydney.

FAIZE M., 2000. Modulation différentielle de l’interaction compatible Erwinia amylovora

– Pommier par des mutants hrp de régulation et de sécrétion de l’agent pathogène.

Thèse Université Claude Bernard- Lyon1.

FETT W.F., OSMAN S.F., and DUNN., 1987. Auxin production by plant pathogenic

Pseudomonas and Xanthomonas. Appl. Environ. Microbiol. 53 : 1839-1845.

FETT W.F., and DUNN., 1989. Exopolysaccharides produced by phytopathogenic

Pseudomonas syringae pathovars infected leaves of susceptible hosts. Plant Physiol.

89 : 5-9.

FLOR H.H., 1956.The complementary genetic system in flax and flax rust. Adv. Genet.

8 : 29-54.

FRY S.C., 1989. Cellulase, hemicellulase and auxin-stimulated growth : A possible

relationship. Physiol. Plant. 75 : 532-536.



FUKUCHI N., ISOGAI A., NAKAGAMA J., TAAKAAYAMA S., YAMASHITA

S., SUUYAMA K., TAKEMOTO J.Y. and SUZIKI A. 1992. Structure and

stereochemiotry of three phytotoxins, syringomycin, syringotoxin and syringostatin

produced by Pseudomonas syringae pv. syringae. J. chem. Soc. Perkin Trans. I.

1992. : 1149-1157.

GARDAN L., SHAFIK H., BELOUIN S., BROCH R., and GRIMONT F. 1999. DNA

relatedness among the pathovars of Pseudomonas syringae and description od

Pseudomonas tremae sp. nov. and Pseudomonas cannabina sp. nov. (ex Sutic and

Dowson 1959). Int. J. Syst. Bacteriol. 49 : 469-478.

GARDAN L., DAVID C., MOREL M., GLICKMANN E., ABU-GHORRAH M., PETIT A.,

and DESSAUX Y., 1992. Evidence for a correlation between auxin production and

host plant species among strains of Pseudomonas syringae subsp. savastanoi. Appl.

Environ. Microb. 58 : 1780-1783.

GARDAN L., COTTIN S., BOLLET C., HUNAULT G., and BOUTEFOUCHET N. 1990.

Variabilité phénotypique de Pseudomonas syringae pv. syringae provenant de laurier

palme et d’hôtes variés. Agronomie. 10 : 407-416.

GARDAN L., COTTIN S., BOLLET C.,and HUNAULT G.,1991, Phenotypic

heterogeneity

of Pseudomonas syringae.van Hall. Res. Microbiol. 142, 995-1003.

GARDAN L., PRUNIER J.P., LUISETTI J., and BEZELGUES J.J., 1973.

Responsabilités de divers Pseudomonas dans le dépérissement bactérien de

l’abricotier en France. R. Zool. Agri. et de Pathol. Végélale, 4 : 112-120.

GARDAN L., LUISETTI J., and PRUNIER J.P., 1972. Variation in inoculum level of

Pseudomonas morsprunorum persicae on the leaf surface of peach trees. Proc. 3
rd

Int. Conf. Plant Pathogenic bacteria. 87-94. Wageningen, april 1971.

GARRETT C.M.E., PANAGOPOULOS C.G., and CROSSE J.E., 1966. Comparison of

plant pathogenic pseudomonads from fruit trees. J. Appl. Bacteriol. 29 : 342-356.

GLICKMANN E., GARDAN L., JACQUET S., HUSSAIN S., ELASRI M., PETIT A.,

and DESSAUX Y., 1998. Auxin production is a commun feature of most pathovars of

Pseudomonas syringae. Mol. Plant. Microbe. Interact. 11 : 1556-162.

GOLDBERG R., 1975. Cell wall polysaccharidase activities and growth processes : A

possible relationship. Physiol. Plant. 50 : 261-264.

GOPALAN S., and HE S.Y., 1996. Bacterial genes involved in the elicitation of

hypersensibilitive response and pathogensis. Plant Disease. 80 : 604-610.

GOPALAN S., BAUER D.W., ALFANO J., LENIELLO A.O., HE S.Y., and COLLMER

A., 1996. Expression of Pseudomonas syringae avirulence protein AvrB in plant cells

alleviates its dependence on the hypersensitive response and pathogenicity (Hrp)

secretion system in eliciting genotype-specific hypersensitive cell death. Plant Cell. 8 :

1095-1105

GOUGH C.L., GENIN S., ZISCHEK C., & BOUCHER C., 1992. Hrp genes of

Pseudomonas solanacearum are homologous to pathogenicity determinants of

animal pathogen bacteria and are conserved among plant pathogenic bacteria. Mol.

Plant Microbe Interact. 5 : 384-389.



GRANITI A., 1972. The evolution of the toxin concept in plant pathology.In : Wood RSK,

Ballio A., Graniti A., Phytotoxins in plant disease. Academic Press, London, New-

York, 1-18.

GRIMONT F., and GRIMONT P.A.D., 1986. Ribosomal ribonucleic acid gene restriction

patterns as potential taxonomic tools. Ann. Inst. Pasteur/ Microbiol. 137, 165-175.

GRIMONT F., CHEVRIER D., GRIMONT P.P.D., LEFEVRE M., and GUESCLON J.L.,

1989. Acetylaminofluorene-labelled ribosomal RNA for use in molecular epidemiology

and taxonomy. Res.Microbiol. 140 : 447-454.

GROSS D.C., 1991. Molecular and genetic analysis of toxin production by pathovars of

Pseudomonas syringae. Annu. Rev. Phytopathol. 29 : 247-278.

GROSS D.C., and CODY Y.S., 1985. Mechanisms of plant pathogenesis by

Pseudomonas species. Can. J. Microbiol. 31 : 403-410.

GROSS D.C., CODY Y.S., PROEBSTING E.L., RADAMAKER G., and SPOTTS R.A.,

1984. Ecotypes and pathogenicity of ice-nucleation-active Pseudomonas syringae

isolated from deciduous fruit tree orchards. Phytopathology. 74 : 241-248.

GROSS D.C., CODY Y.S., PROEBSTING E.L., RADAMAKER G., and SPOTTS R.A.,

1983. Distribution, population dynamics and characteristics of ice nucleation active

bacteria in deciduous fruit orchard. Appl. Environ. Microbiol. 46 : 1370-1379.

GUESCLON J.L., BERTHIER Y., CHEVRIER D., VERDIER V. and LEMATTRE M.,

1991. L’hybridation et les techniques de marquage des acides nucléiques. Phytoma.

6 : 18-22.

GUEST D., and GRANT B., 1991. The complex action of phosphonates as antifungal

agents. Biol. Rev. 66 : 159-187.

GUILLORIT-RONDEAU C., MALANDRIN L., SAMSON R., 1996. Identification of two

serological flagellar types (H1 and H2) in Pseudomonas syringae pathovars. Eur. J.

Plant Pathol. 102 : 99-104.

GUILLORIT C., and SAMSON R., 1993. Serological specificity of the

lipopolysaccharides, the major antigens of Pseudomonas syringae. J. Phytopathol.

137 : 157-171.

HAEFELE D.M., and LINDOW S.E., 1987. Flagellar mobility confers epiphytic fitness

advantages upon Pseudomonas syringae. Appl. Environ. Microbiol. 53 : 2528-2533.

HATTINGH M.J., ROOS I.M.M., and MANSVELT E.L., 1989. Infection and systematic

invasion of deciduous fruit trees by Pseudomonas syringae in South Africa. Plant

Disease. 73 : 784-789.

HE S.Y., HUANG H.C. and COLLMER A., 1993. Pseudomonas syringae pv.

syringae Harpin pss : A protein that is secreted via the hrp pathway and elicits the

hypersensitive response in plants. Cell. 73 : 1255-1266.

HE S.Y., BAUER D.W., COLLMER A., and BEER S.V., 1994. Hypersensitive reponse

elicited by Erwinia amylovora Harpin requires active plant metabolism. Mol. Plant-

Microbe Interac. 7 : 289-292.

HENIS Y., and BASHAM Y., 1986. Epiphytic survival of bacterial leaf pathogens. pp

254-267 in : Microbiology of the phyllosphere Fokkema J.J., Van Den Heuvel J. (Ed.),

Cambridge University Press.



HENIS Y., OKON Y., SHARON E., and BASHAN Y., 1980. Detection of small numbers

of phytopathogenic bacteria using the host as an enrichment medium. J. Appl.

Bacteriol. 49 : vi

HILDEBRAND D.C., 1971. Pectate and pectin gel for differentiation of Pseudomonas

sp. and other bacterial plant pathogens. Phytopathology. 61   1430-1436.

HIRANO S.S., and UPPER C.D., 1990. Population biology and epidemiology of

Pseudomonas syringae. Annu. Rev. Phytopathol. 28 : 155-177.

HIRANO S.S., and UPPER C.D., 1983. Ecology and epidemiology of foliar bacterial

plant pathogens. Ann. Rev. Phytopathol. 21 : 243-269.

HIRANO S.S., BAKER L.S., and UPPER C.D., 1985. Ice nucleation temperature of

individual leaves in relation to population sizes of ice nucleation active bacteria and

frost injury. Plant Physiol. 77 : 259-265.

HIRANO S.S., CARROLL K.L., STOCK J.D., and UPPER C.D., 1988. Rates of

intraspecific shifts in Pseudomonas syringae populations under field conditions.

Phytopathology. 305 : 1551.

HIRANO S.S., ROUSE D.I., CLAYTON M.K., and UPPER C.D., 1995. Pseudomonas

syringae pv. syringae and bacterial brown spot of snap bean : a study of epiphytic

phytopathogenic bacteria and associated disease. Plant Disease. 79 : 1085-1093.

HOFLAND, E., HAKULINEN, J., and VAN PELT, J.A., 1996. Comparison of systemic

resistance induced by avirulent and non-pathogenic Pseudomonas species.

Phytopathology. 86 : 757-762.

HU X., LAI, F.M., REDDY S.N., ISHIMARU C.A., 1995. Quantitative detection of

Clavibacter michiganeresis subsp. sepedonicus by competitive polymerase chain

reaction. Phytopathology. 85 : 1468-1473.

HUANG H.C., SCHUURINK R., DENNY T.P., ATKINSON M.M., BEKER C.J.,

YUCEL I., HUTCHESON S.W., and COLLMER A., 1988. Molecular cloning of

a Pseudomonas syringae pv. syringae gene cluster that enables Pseudomonas 

flurescens to elicit the hypersensitive response in tobacco plants. J. Bacteriol. 170 :

4748-4756.

HUECK C. J., 1998. Type III protein secretion systems in bacterial pathogens animals

and plants. Microbiol.Mol. Biol. Rev. 62 (2) :379-433.

HUTCHISON M.L., TESTER M.A., and GROSS D.C., 1995. Role of biosurfactant and

ion-channel-forming of syringermycine in transmembrane ion flux : a model for the

mechanism of action in the plant-pathogen interaction. Mol. Plant Microbe Interact.

88 : 610-620.

HUYNH T.V., DAHLBECK D., and STASKAWICZ B.J., 1989. Bacterial blight of

soybean : regulation of a pathogen gene determining host cultivar specificity.

Science. 245 : 1374-1377.

JOHNSON J.L., 1984. Nucleic acids in bacterial classification. in : Berguey’s Manual of

Systematic Bacteriology. 1 : pp 8-11. N.R. Krieg, Baltimore ed : Williams and Willigs.

JOHNSON J.L. and PALLERONI N.J., 1989. Deoxyribonucleic acid similarities among

Pseudomonas species. Int. J. Syst. Bacteriol. 39 : 230-235.



JONES A.L., and ALDWICKLE H.S., 1990. Compendium of apple and pear diseases.

APS Press. St Paul. MN. USA. 100pp.

KAGIWATA T., NATSUAKI K.T., and MUKOO H., 1990. Symptoms on various woody

plants wiyh inoculation of Pseudimonas syringae pv. syringae isolated from lilac.

Annal of the Phytopathological society of Japan, 56 , 1 : 83-87

KASAPIS S.E., MORRIS E.R., GROSS M., and RUDOLPH K. 1994. Solution

properties of levan polysaccharide from Pseudomonas syringae pv. phaseolicola, and

its possible role as a blocker of recognition during pathogenesis. Carbohydr. Polym.

23 : 55-64.

KEEN N.T., and STASCKAWICZ B., 1988. Host range determinants in plant pathogens

and symbiots. Annu. Rev. Microbiol. 42 : 421-440.

KERSTERS K., WOLFGANG L., VANCANNEYT M., DE VOS P., GILLIS M., and

SCHLEIFER K.H., 1996. Recent changes in classification of the pseudomonads : an

overview. Syst. Appl. Microbiol. 19 : 465-477.

KESSMAN H., STAUB T., HOFFMANN C., MAETZKE T., and HERZOG J., 1994.

Induction of systemic acquired disease resistance in plants by chemicals. Annu. Rev.

Phytopathol. 32 : 439-459.

KING E.O., WARD M.K., and RANEY D.E., 1954. Two simple media for the

demonstration of pyocyanin and fluorescein. J. Lab. Clin. Med. 44 : 301-307.

KINKEL L., WILSON M., and LINDOW S.E., 1995. Effects of seal on estimates of

epiphytic bacterial populations. Microbiol. Ecol. 29 : 283-297.

KINKEL L., WILSON M., and LINDOW S.E., 2000. Plant species and plant incubation

conditions influence variability in epiphytic bacterial population size. Microb. Ecol.

39 :1-11.

KLEMENT Z. 1963. Rapid detection of the pathogenicity of phytopathogenic

pseudomonads. Nature. 199 : 299-300.

KLEMENT Z., and GOODMAN R.N. 1967a. The hypersensitive reaction to infection by

bacterial plant pathogens. Annu. Rev. Phytopathol. 5: 17-44.

KLEMENT Z., and GOODMAN R.N., 1967b. The role of the living bacterial cell and

induction time in the hypersensitive reaction of the tobacco plant. Phytopathology.

57 : 322-323.

KLUYVER A.J., and VAN NIEL C.B., 1936. Prospects for a natural system of

classification of bacteria. Zentrabl. Bakeriol. Parasitenkd. Infektionskr. Hyg. Abt. 2

19-23, 369-403.

KOBAYASHI D.Y., TAMAKI S.J. and KEEN N.T., 1989. Cloned avirulence genes from

the tomato pathogen Pseudomonas syringae pv. tomato confer cultivar specificity on

soybean. Proc. Natl. Acad. Sci. USA. 86 : 175-161.

LARZUL, D. 1989. Une révolution dans le diagnostic : l’amplification enzymatique in-

vitro. Biofutur. 1 : 36-49.

LATORRE B.A., and JONES A.L., 1979a. Pseudomonas morsprunorum, the cause

of bacterial canker of sour cherry in Michigan, and its epiphytic association with P.

syringae. Phytopathology. 69 : 335-339.



LATORRE B.A., and JONES A.L., 1979b. Evaluation of weeds and plant refuse as

potential sources of inoculum of Pseudomonas syringae in bacterial canker of Cherry.

Phytopathology. 69 : 1122-1125.

LATOUR X., CORBRAND T., LAGURRE G., ALLARD F., and LEMANCEAU P., 1996.

The composition of fluorescent population associated with roots is influenced by plant

and soil type. Appl. Environ. Microbiol 62 : 2449-2456.

LEBEN.C., 1988. Relative humidity and the survival of epiphytic bacteria with buds and

leaves of cucumber plants. Phytopathology. 78 : 179-185.

LEBEN C., 1981. How plant-pathogenic bacteria survie. Plant Disease. 65 : 633-637.

LEBEN C., SCHROTH M.N., and HILDEBRAND D.C., 1970. Colonization and

movement of Pseudomonas syringae on healthy Bean seedlings. Phytopathology.

60 : 677-680.

LEIGH J.H., and COPLIN D.L., 1992. Exopolysaccharides in plant bacterial

interactions. Ann. Rev. Microbiol. 46 : 307-346.

LEITE R.P., JONES J.B., SOMODI G.C., MINSAVAGE G.V., and STALL R.E. 1995.

Detection of Xanthomonas campestris pv. vesicatoria associated with pepper and

tomato seed by DNA amplification. Plant Dis. 79 : 917-922.

LE LEZEC M., and PAULIN J.P. 1984. Sensibilité variétale du pommier au feu

bactérien. Arboriculture fruitière. 273 : 47-51.

LELLIOTT R.A., BILLING E., and HAYWARD A.C. 1966. A determinative scheme

for the fluorescent plant pathogenic Pseudomonas. J. of Applied Bacteriology. 29 :

470-489.

LELLIOTT R.A., and STEAD E.D. 1987.Methods for the diagnosis of bacterial diseases

of plants. Methods in plant pathology. Vol 2. Blackwell Scientific Publications. Oxford.

216pp.

LINDEMANN J., ARNY D.C., and UPPER C.D., 1984. Use of an apparent infection

threshold population of Pseudomonas syringae to predict incidence and severity of

brown spot of bean. Phytopathology. 74 : 1334-1339.

LINDGREN P.B., PANAPOULOS B.J., STASKAWICZ B.J. and DAHLEBCK D.,

1988. Gene required for pathogenicity and hypersensitivity are conserved and

interchangeable among pathovar of Pseudomonas syringae. Mol. Gen. Genet. 211 :

499-506.

LINDGREN P.B., PEET R.C., and PANAPOULOS N.J., 1986. Gene cluster of

Pseudomonas syringae pv. phaseolicola controls pathogenicity on bean plants and

hypersensitive on non-host plant. J. Bacteriol. 168 : 515-522.

LINDOW S.E., 1987. Competitive exclusion of epiphytic bacteria by Ice- mutants of

Pseudomonas syringae. Appl. Environ. Microbiol. 53 : 2520-2527.

LINDOW S.E., 1985. Integrated control and role of antibiosis in biological control of

firebligh and frost injury. In C. Windels and S.E. Lindow (ed.), biological control on the

phylloplane. American Phytopathological Society Press, Minneapolis. (61-69).

LINDOW S.E., 1983a. The role of bacterial ice nuclei in frost injury to plants. Annu. Rev.

Phytophatol. 21 : 363-384.



LINDOW S.E., 1983b. Methods of preventing frost injury caused by epiphytic ice-

nucleation-active bacteria. Plant Disease. 67 : 327-333.

LINDOW S.E., 1982. Population dynamic of epiphytic ice nucleation active bacteria on

frost sensitive plant and frost control by means of antagonistic bacteria. In P. H. Li

and A. Sakai (ed.), Plant cold hardiness and freezing. Academic Press, Inc., New-

York, p; 395-416.

LINDOW S.E., DESURMONT C., ELKINS R., Mc GOURTY G., CLARK E., and

BRANDL M.T., 1998. Occurrence of indole-3 acetic acid-producting bacteria on pear

trees and their association with fruit russet. Phytopathology. 88 : 1149-1157.

LINDOW S.E., KNUDSEN G.R., SEIDLER R.J., WALTER M.V., LAMBOU V.W.,

AMY P.S., SCHMEDDING D., PRINCE V., and HERN S., 1988. Aerieal dispersal

and epiphytic survival of Pseudomonas syringae during a pre-test for the release

of genetically engineered strains into the environment. Appl. Environ. Microbiol. 54:

1557-1563.

LINDOW S.E., and PANAGOPOULOS C.G., 1988. Field test of recombinant Ice
-

Pseudomonas syringae for biological frost control in potato. P. 121-138. In M.

Sussman, C.H. Colins, F.A. Skinner, and D.E. Stawart-Tull (ed.), The release of

genetically engineered micro-organisms. Academic Press Ltd., London.

LINDOW S.E., ARNY D.C., and UPPER C.D., 1978a. Distribution of ice-nucleation-

active bacteria on plants in mature. Appl. Environ. Microbiol. 36 : 831.

LINDOW S.E., ARNY D.C., BARCHET W.R., and UPPER C.D., 1978b. The role

of bacterial ice nuclei in frost injury to sensitive plants, p249-261. In : Plant cold

hardiness and freezing stress, 249-261 : LI P..H., SAKAI A. (ed.) academic Press

Inc., New-York.

LOPEZ M.M., and MONTESINOS E. 1996. Enfermedades causades por bacterias

fitopatogenas. Pp 515-558 A.G. Llacer, M.M. Lopez, A. Trapero, et A. Bello (eds.).

Patologia Vegetal. Tomo1. Societad Espanola de Fitopatologia. Espana.

LOUWS F.J., FULBRIGHT D.W., STEPHENS C.T., and DE BRUIJN F.J., 1994.

Specific genomic fingerprints of phytopahogenic Xanthomonas and Pseudomonas

pathovars and strains

generated with repetitive sequences and PCR. Appl. Environ. Microbiol. 60 : 2286-2295

LOUWS F.J., FULBRIGHT D.W. TAYLOR S.E., and DE BRUIJN F.J., 1995.

Differenciation of genomic structure by rep-PCR fingerprinting to rapidly classify

Xanthomonas campestris pv. vesicatotia. Phytopathology 85 : 528-536.

LUISETTI J., 1978. L’influence du gel sur le développement des phytobactérioses.

Lutte contre les gelées. In : journées nationales d’information INVUFLEC. 89-98.

Angers, février 1978.

LUISETTI J., GAIGNARD J.L., and DEVAUX M. ,1991. Pseudomonas syringae pv.

syringae as one of the factors affecting the ice nucleation of grapevine buds in

controlled conditions. J. Phytopathol. 133 : 334-344.

LUISETTI J., GAIGNARD J.L., PACQUETEAU B., and LAFUSTE J.P., 1984. Le

dépérissement du Pêcher. Phytoma. 358 : 29-32.



LUISETTI J., GAIGNARD J.L., and VIGOUROUX A., 1983. Le dépérissement

bactérien du pêcher. INRA-SPV. 16pp.

LUISETTI J., and PAULIN J.P., 1972. Etudes sur les bactérioses des arbres fruitiers 3.

Recherches de Pseudomonas syringae à la surface des organes aériens du Poirier et

étude de ses variations quantitatives. Ann. Phytopathol. 49 : 215-225.

MAC GUIRE R.G., 1988. Evaluation of bactericidal chemicals for control of

Xanthomonas on citrus. Plant Disease. 72 : 1016-1020.

MAGRO P., VARVACO L., CHILOSI G., AVANZO and BALESTRA G. M.,

1994.Pectolytic enzymes produced by Pseudomonas syringae pv. glycinea. FEMS

Microbiology Lettres 117 :1-6.

MALANDRIN L., and SAMSON R., 1999. Serological and molecular size

characterization of flagellins of Pseudomonas syringae pathovar and related bacteria.

Syst. Appl. Microbiol. 22 : 534-545.

MALVICK D.K., and MOORE L.W., 1988. Population dynamics and diversity

of Pseudomonas syringae on maple and pear trees and associated grasses.

Phytopathology. 78 : 1366-1370.

MANCEAU C., and HORVAIS A., 1997. Assessment of genetic diversity among strains

of Pseudomonas syringae by PCR-Pestriction fragment lenght polymorphism analysis

of rRNA operons with special emphasis on P. s. pv. tomato. Appl. Environ. Microbiol.

63 : 498-505.

MANSVELT E.L., and HATTINGH M.J. 1989. Scanning electron microscopy on

invasion of apple leaves and blossoms by Pseudomonas syringae pv. syringae. Appl.

Environ. Microbiol. 55 : 533-538.

MANSVELT E.L., and HATTINGH M.J., 1988. Resident populations of Pseudomonas

syringae pv. syringae on leaves, blossoms, and fruits of apple and pear trees. J.

Phytopathol. 121 : 135-142.

MANSVELT E.L., and HATTINGH M.J., 1987. Scanning electron microscopy of

colonization of pear leaves by Pseudomonas syringae pv. syringae. Can. J. Bot. 65 :

2517-2522.

MANSVELT E.L., and HATTINGH M.J., 1986. Bacterial blister bark and blight of fruit

spurs of apple in South Africa caused by Pseudomonas syringae pv. syringae. Plant

Dis. 70 : 403-405.

MANULIS S., KOBAYASHI D.Y., and KEEN N.T., 1988. Molecular cloning and

sequencing of a pectate lyase gene from Yersinia pseudotuberculosis. J. Bacteriol.

170 : 1825-1830.

MANSVELT E.L., and HATTINGH M.J., 1987b. Scanning electron microscopy of

pear blossom invasion by Pseudomonas syringae pv. syringae. Can. J. Bot. 65 :

2523-2529.

MARENLIS S., HAVIS-CHESNER A., BRANDL M.T., LINDOW S.E., and BARASH

I., 1998. Differential involvement of indol-3-actic acid biosynthetic pathways in

pathogenicity and epiphytic fitness of Erwinia herbicola pv. gypsophilae. Mol. Plant-

Microbe Interact. 11 : 634-642.



MARIANO R..L.R., and Mc CARTER S.M., 1993. Epiphytic survival of Pseudomonas

viridiflora on tomato and selected weed species. Microbiol. Ecol. 26 : 47-58.

MARQUES A. S. A., 2000. Graisse à halo du haricot due à Pseudomonas savastanoi

pv phaseolicola : diversité de l’agent pathogène, dynamique des populations

bactériennes au cour des phases épiphyte et pathogènes. Thèse ENSAR de Rennes.

207p.

MAUCH-MANI B., and METRAUX J.P., 1998. Salicylic acid and systemic acquired

resistance to pathogen attack. Annals of Botany. 82 : 535-540.

MERCIER J., and LINDOW S. E., 2000. Role of leaf surface sugars in colonization of

plant by epiphytes. App. Environ. Microbiol. 66 : 369-374.

MIGULA W., 1894. Uber ein neues system der bakterien. Arb. Bakteriol. Inst. Karlsruhe.

1 : 235-238. (All.).

MILES W.G., DAINES R.H., and RUE J.W., 1977. Presymptomatic egress of

Xanthomonas pruni from infected peach leaves. Pytopathology. 67 : 895-897.

MILLER, S.A., and MARTIN, R.R., 1988. Molecular diagnostic of plant disease. Annu.

Rev. Phytopathol. 26 : 409-432.

MONTESINOS E., and LOPEZ M.M., 1996. Métodos de control de las bacteriosis.

pp. 653- 678. In G. Llacer, M.M. Lopez, A. Trapero, and A. Bello (eds.). Patologia

Vegetal. Tomo 1. Societad Espanola de Fitopatologia. Espana.

MONTESINOS E., and VILARDELL P., 1991a. Nuevos avances en el control de la

necrosis de yemas de flor en el peral. Fruticultura Profesional. 40 : 14-40.

MONTESINOS E., and VILARDELL P., 1991b. Relationships among population levels

of Pseudomonas syringae, amount of ice nuclei and incidence of blast of dormant

flower buds in commercial pear orchards in Catalunya, Spain. Phytopathology. 81 :

113-119.

MORRIS C.E., MORRIER J.M., and JAQUES M.A., 1997. Methods for observing

microbial biofilm directly on leeaf surfaces and accorvering therm for isolation of

culturaable microorganism. Appl. Environ. Microbiol. 63 : 1570-1576.

NIEPOLD F., ANDERSON D., and MILLS D., 1985. Cloning determinants of

pathogenesis from Pseudomonas syringae pv. syringae. Proc. Natl. Acad. Sci. USA.

82 : 406-410.

O’BRIEN R.D., and LINDOW S.E., 1989. Effect of plant species and environmental

conditions on epiphytic population sizes of Pseudomonas syringae and other

bacteria. Phytopathology. 76 : 619-627.

ORSER C.S., STASKAWICZ B.J., PANOPOULOS N.J., DAHLBECK D., and

LINDOW S.E., 1985. Cloning and expression of bacterial ice nucleation genes in

Escherichia coli. J. bacteriol. 164 : 359-366.

ORSER C.S., STASKAWICZ B.J., LOPER J., PANOPOULOS N.J., DAHLBECK

D., LINDOW S.E. & SCHROTH M.N., 1983. Cloning of gene involved in bacterial

ice nucleation and fluorescent pigment/siderophore. In : Molecular genetic of the

bacteria. Plant interaction. 353-360. PAHLER A. (ed.).

PALLERONI N.J., 1984. Genre 1. Pseudomonas Migula. In : Berguey’s Manual of

Systematic Bacteriology, KRIEG N.R., HOLT J.G. (ed.). 1 : 141-199.



PALLERONI N.J., KUNISAWA R.W., CONTOPOULOU R., and DOUDOROFF M.,

1973. Nucleic acid homologies in the genus Pseudomonas. Int. J. Syst. Bacteriol. 23 :

333-339.

PANAGOPOULOS C.G., and CROSSE J.E., 1964. Frost injury as a predisposing

factor in blossom blight of pear caused by Pseudomonas syringae van Hall. Nature.

202 : 1352.

PANAGOPOULOS N.J., WALTON J.D., and WILLIS D.K., 1984. Genetic and

biochemical basis of virulence in plant patholgy. 339-374.

PAULIN J.P., CHARTIER R., LECOMTE P., BRISSET M.N. LACHAUD G., and

LAURE P., 1990. Experiment with Alliette (Phosetyl-Aluminium) in fire blight control.

Acta Hortic. 273 : 383-389.

PECKNOLD P.C., and GROGAN G.G., 1973. Desoxyribonucleic acid homology groups

among phytopathogenic Pseudomonas species. Int. J. Syst. Bacteriol. 23 : 111-121.

PENNYCOOK S.R., and NEWHOOK F.J., 1982. Ultraviolet sterilization in phylloplane

studies. Trans. Br. Mycol. Soc. 78 : 360-361.

PETTERSON J., NORDFELTH R., DUBININA E., BERGMAN T., GUSTAFSSON M.,

MAGNUSSON K.E., and WOLF-WATZ H., 1996. Modulation of virulence factor

expression by pathogen target cell contact. Science. 273 : 1232-1233.

PICARD, C., PONSONNET, C., RECORBET, G., ANTONNELLI, F., SIMONNET, P.,

and VESONE, X., 1992. Detection and enumeration of pathogenic Agrobacterium in

soils by PCR. Proc. 8
th

 Int. Conf. Plant Path. Bact. Versailles, Frances.

PONSONNET C., and NESME X., 1993.Identification of Agrobacterium strains by PCR/

RFLP analysis of pTi and chromosomal regions. Arch. Microbiol. 161 : 300-309

PRESTON G., HUANG H.C., HE S.Y., and COLLMER A., 1995. The hrp z proteins of

Pseudomonas syringae pv. syringae, glycinea, and tomato are encoded by operon

containing Yersinia yec homologs and eliced hypersensitive response in tomato but

not in soybean. Mol. Plant microbe interact. 8 : 717-737.

PREVOT A.R. 1961. Traité de systématique bactérienne. 2 : 42-83. DUNOD (ed.),

Paris.

PROSEN D., HATZILONKAS E., SCHAAD N.W., and PANOPOULOS N.J., 1993.

Specific detection of Pseudomonas syringae pv. phaseolicola DNA in bean seed

by polymerase chain reaction-based amplification of phaseolotoxin gene region.

Phytopathology. 83 : 965-970.

PRUNIER J.P., and KAISER P., 1961. Etude de l’activité pectinolytique chez les

bactéries phytopathogènes et saprophytes des plantes -. Recherche des enzymes

pectinolytiques. Ann. Epiphyties. 15 : 205-219.

PUGSLEY A.P., 1993. The complet general protein secretory pathway in Gram-

negative bacteria. Microbiol Rev. 57 : 50-108.

RADEMARKER J.L.W., DE BRUIJN F.J., 1997.Characterisation and classification of

microbes by rep-PCR genomic fingerprinting and computer assisted pattern analysis,

pp. 151-171. In : DNA markers : protocols applications and overviews, Gaetano-

Anolles, Gresshoff (ed), Willey & sons, New York.



RAUE H.A., KLOOTWIJK J., and MUSTERS W., 1988. Evolutionary conservation of

structure and function of high molecular weight ribosomal RNA. Prog Biophys. Molec.

Biol. 51 : 77-129.

RHAME L.G., MINDRINOS M.N., and PANAPOULOS N.J., 1991. Genetic and

transcriptional organization of the hrp cluster of Pseudomonas syringae pv.

phaseolicola. J. Bacteriol. 173 : 575-586.

RIDE M., and SUTIC D., 1957. Un déssèchement des pousses de Poirier d’origine

bactérienne. C.R. Acad. Agric. Fr. 44 : 384-387.

RONALD P.C., SALMERON J.M., CARLAND F.M., and STASKAWICZ B.J. 1992.,

The cloned avirulence gene avr Pto induces disease resistance in tomato cultivars

containing the Pto resistance gene. J.Bbacteriol. 174   1604-1611.

ROSE D.J. 1916. Blister spot of apples. Phytopathology. 6 : 110.

ROSS I.M.M., and HATTINGH M.J. 1983. Scanning electron microscopy of

Pseudomonas syringae pv. morsprunorum on sweet cherry leaves. Phytopath. Z.

108 : 18-25.

ROSS I.M.M., and HATTINGH M.J., 1987. Pathogenicity and numerical analysis of

phenotypic features of Pseudomonas syringae strains isolated from deciduous fruit

trees. Phytopathology. 77 : 900-908.

ROUSE D.I., NORHEIM E.V., HIRANO S.S. and UPPER C.D., 1985. A model relating

the probability of foliar disease incidence to the population frequencies of bacterial

plant pathogens. Phytopathology. 75 : 505-509.

RUDOLPH K., 1994. Role of toxins and polysaccharides in bacterial pathogenesis.

pp.477-484. In Abstracts of Plant Pathogenic Bacteria 8
th

 International Conference.

Versailles, 1992. INRA Orstom Edition.

RUDOLPH K.W.E., GROSS M., NEUGEBAUER M., HOKAWAT S., ZACHOWSKI A.,

WYDRA K., and KLEMENT Z., 1989. Extracellular polysaccharides as determinant

of leaf spot diseuses caused by pseudomonads ans xanthomonads. Pp. 177-218. A :

A. Graniti, R. Durbin et A. Ballio (eds.). Phytotoxins and plant pathogenesis. Springer-

Verlag. Berlin, Heidelberg.

SAIKI R.K. WALSH P.S., LEVENSON C.H., and ERLICH H.A., 1989. Genetic analysis

of amplified DNA with immobilized sequence-specific oligonucleotidique probes. Proc.

Natl. Acad. Sci. USA. 86 : 6230-6234.

SAIKI R.K., GELFAND D.H., STOFFEL S., SCHARF S.J., HIGUCHI R., HORN G.T.,

MULLIS K.B., and ERLICH H.A., 1988. Primer-directed enzymatic amplification of

DNA with a themostable polymerase. Science. 239 : 487-491.

SAMSON R., and SAUNIER M. 1987. Désignation de références sérologiques

pour six sérogroupes de pathovars de Pseudomonas syringae sur la base de leur

lipopolyoside. Bull. OEPP/EPPO Bull. 17 : 165-171.

SAMSON R., MAUFRAS J.Y., POUTIER F., RAT B., and GAIGNARD J.L., 1988.

Nouvelles données épidémiologiques sur la graisse du pois protéagineux. 2
ème

 conf.

Int. Sur les maladies des plantes. 943-949. ANPP, novembre, 1988.



SANDS D.C., SCHROTH M.N., and HILDEBRAND D.C., 1970. Taxonomy of

phytopathogenic Pseudomonads. J. Bacteriol. 101 : 9-23.

SAUNIER M., 1992.Contribution à l’étude sérologique et taxonomique de certains

pathovars de Pseudomonas syringae. Optimisation des méthodes d’études.

ThèseUniversité d’Angers.164 p.

SAUNIER M., MALANDRIN L., and SAMSON, R., 1996. Distribution of Pseudomonas

syringae pathovars into twenty-three O serogroup. Appl. Environ. Microbiol. 62 :

2360-2374.

SCHECK H.J., PSCHEIDT J.W. and MOORE L.W., 1996. Copper and streptomycin

resistance in strains of Pseudomonas syringae from Pacific Northwest nurseries.

Plant Disease. 81 : 1034-1039.

SCHAAD N..W. 1988. Laboratory guide for identification of plant pathogenic bacteria.

2
nd

 edition America phytopathological society Press. St Paul M.N. 164pp.

SCHAAD N.W. 1982. How phytopathogenic prokaryotes are classified. In

phytopathogenic prokaryoes, vol 1. Ed. by M.S. Mount and G.H. Lacy, Academic

Press, New York USA, pp 19-29.

SCHAAD, N.W., AZAD, H., PEET, R.C., PANOPOULOS, N.J. 1989. Identification

of Pseudomonas syringae pv. phaseolicola by a DNA hybridization probe.

Phytopathology. 79: 903-907.

SCHULTZ T., and GABRIELSON R.L., 1986. Xanthomonas campestri pv. campestri

in western Washington crucifer seed fields : occurencc and survival. Phytopathology.

76 : 1306-1309.

SCHUSTER M.L. and COYNE D.P., 1974. Survival mechanisms of phytopathogenic

bacteria. Ann. Rev. Phytopathol. 12 : 199-221.

SEGRE A., BACHMANN R.C., BALLIO A., BOSR F., GRGURIMA I., IACOBELLIO

N.S., MARINO G., PACCI P., SIMMACO M., and TAKEMOTO J.Y., 1989. The

structure of syringomyxines A1, E and G. FEBS lett. 255 : 27-31.

SHAFIK H.L. 1994. Taxonomie des Pseudomonas phytopathogène du groupe de

Pseudomonas syringae : étude phénotypique et génotypique. Thèse Université

d’Angers, France, UFR. des sciences. 107p.

SHOLBERG P.L., and BEDFORD K.E. 1997. Characterization of blister spot

(Pseudomonas syringae pv. papulans) in British Columbia and its potential for spread

to new apple cultivars. Can.J. Plant Pathol. 19 : 347-351.

SNEATH P.H., and SOKAL R.R., 1973. Numerical taxonomy.Freeman and co (éd),

San Franscisco.

SOME A., and SAMSON R., 1991. Critères protéiques et enzymatiques pour la

caractérsation des Pseudomonas fluorescents phytopathogènes. C.R.Acad. Sci.

Paris. 312 : 203-208.

SPURR J. H.W., 1979. Ethanol treeatment. A valliable technique for foliar biocontrol

studies of plant disease development. Plant Disease. 66 : 713-717.

STACKEBRANDT E., MURRAY R.G.E., TRUPER H.G., 1998. Pseudomonas classis

nov a name for the phytopathogenic taxon includes the purple bacteria and their

relatives. Int. J. Syst. Bacteriol. 38 : 321-325.



STADT S.J., and SAETTLER A.W., 1981. Effect of host genotype en multiplication of

Pseudomonas phaseolicola. Phytoopathology. 71 : 1307-1310.

STANIER R.Y., PALLERONI H.J., and DOUDOROFF M., 1966. The aerobic

Pseudomonads : a taxonomic study. J. Gen. Microbiol. 43 : 159-271.

STASKAWICZ B.J., DAHLBECK D., and KEEN N.T., 1984. Clone avirulence genes

of Pseudomonas syringae pv. glycinea determines race specific incompatibility on

glycine max (L) Merr. Proc. Natl. Acad. Sci. USA. 81 : 6024-6028.

STEAD D.E., 1987.Identification of Pseudomonas syringae pathovars byfatty acid

profiling. Summaries of papers. 3
rd

 internatiional working group o Pseudomonas

syringae pathovars, 14-16. Lisbon, sept. 1987.

SURRICO G., 1993. Scanning electron microscopy of olive and oleander leaves

colooonized by Pseudomonas syringae subsp. pavastauri. J. phytopathol. 138 :

31-40.

TIMMER L.W., MAROIS J.J., and ACHER D., 1987. Growth and survival of

Xanthomonas under conditions nonconductive to disease development.

Phytopathology. 77 : 1341-1345.

VAN GIJSEGEM F., GOUGH C., ZISCHEK C., NIQUEUX E., ARLET M., GENIN S.,

BARBERIS P., CASTELLO S., and BOUCHER C., 1995. The hrp gene locus of

Pseudomonas solanacearum which controls the production of a type III secretion

system encodes eight proteins related to components of the bacterial flagellar

biogenesis complex. Mol. Microbiol. 15 : 1095-1114.

VIGOUROUX A., 1970. Etudes sur les bactérioses des arbres fruitiers. 1. Une nouvelle

bactériose du Pêcher : description, étiologie, développement du parasite. Ann.

Phytopathol. 2 : 155-179.

WAYNE L.G., BRENNER D.J., COLWELL R.R., GRIMOND P.A.D., KANDLER

O., KRICHEVSKY M.L., MOORE L.HL, MOORE W.E.C., MURRAY R.G.E.,

STACKEBRANDT E., STARR M.P., and TRUPER H.G., 1987. Report of the ad hoc

committee on the reconciliation of approaches to bacterial systematics. Int. J. Syst.

Bacteriol. 37 : 463-469.

WALKER J., and DOUGAN G., 1989. DNA probes : a new role in diagnostic

microbiology. J. Appl. Bacteriol. 229-238.

WEI Z.M., and BEER S.V. 1993. HrpI of Erwinia amylovora functions in of secretion of

harpin and is a member of a new protein family. J. Bacteriol. 175 : 7958-7967.

WEI Z.M., LABY R.J., ZUMOFF C.H., BAUER D.W., HE S.Y., COLLMER A., and

BEER S.V., 1992. Harpin elicitor of the hypersensitive response produced by the

plant pathogen Erwinia amylovora. Science. 257 : 85-88.

WILLEMS A., DE VOS P., GILLIS M., and KERSTERS K. 1992. Toward improved

classification of Pseudomonas. In Identification Methods in Applied and

Environnemtal Microbiology. 29 : 21-43. Ed by R.G. Board, D. Jones and F.A.

Skinner. Oxford : blackwell Scientific Publications.

WILSON E.E., 1936. Symptomatic and etiologic relations of the canker and the blossom

blast of Pyrus and the bacterial canker of Prunus. Hilgardia. 10 : 213-240.



WILSON M., and LINDOW S.E., 1994. Inoculum density-dependent mortality and

colonization of the phyllosphere by Pseudomonas syringae. Appl. Environ. Microbiol.

60 : 2232-2237.

WIMALAJEEWA D.L.S., and FLEET J.D., 1985. A study of populations of

Pseudomonas syringae pv. syringae on stonefruits in Victoria. Plant Pathology. 34 :

248-254.

WINSLOW C.E.A., BROADHURST J., BUCHANAN R.E., KRUMWIEDE C., ROGERS

Jr. L.A., and SMITH G.H., 1917. The families and genera of the bacteria. Preliminary

report of the committee of Society of American of Bacteriologists on characterization

and classification of bacterial types. J. Bacteriol. 2 : 506-566.

WOESE C.R., 1987. Bacterial evolution. Microbiol. Rev. 51, 221-271

XIAO Y., HEU S., TI J., LU Y., and H utcheson  S.W. 1994. Identification of a putative

alternate sigma factor and characterization of a multicomponent regulatory cascade

the expression of Pseudomonas syringae Pss 61 hrp and hrm A genes. J. bacteriol.

176 : 1025-1036.

VERA-CRUZ C.M., ARDALES E.Y., SKINNER D. Z., TALAG J., NELSON R.

J., LOUWS F.J., LEUNG H., MEW T.W., LEACH J. E., 1996. Measurement of

haplotypic variation in Xanthomonas oryzae pv. oryzae within a single field by rep-

PCR and RFLP analyses. Phytopathology 86 : 1352-1359.

YESSAD S. 1992. Etude de la relation entre le pouvoir pathogène et l’aptitude épiphyte

de Pseudomonas syringae pv. syringae agent causal du déssèchement bactérien du

Poirier. Thèse Université Paris-Sud Centre Orsay. 124p.

YESSAD-CARREAU S., MANCEAU C. and LUISETTI J., 1994.Occurence of specific

reaction induced by Pseudomonas syringae pv. syringae on bean pods lilac and pear

plants. Plant Pathology 43 : 528-536.

YOUNG J.M., 1991. Pathogenicity and identification of the lilac pathogen Pseudomonas

syringae pv. syringae van Hall 1902. Ann. Appl. Biol. 1118 : 283-298.

YOUNG J.M., TAKIKAWA Y., GARDAN L., and STEAD D.E., 1992. Changing

concepts in the taxonomy of plant pathogenic bacteria. Annu. Rev. Phytopathol. 30 :

67-105.

YOUNG J.M., DYE D.W., BRADBURY J.F., PANAGOPOULOS C.G., and ROBBS

C.F., 1978. A proposed nomenclature and classification for plant pathogenic bacteria.

N.Z.Journal of agricultural research. 21 : 153-177.

ZHANG J.H., AND TAKEMOTO J.Y., 1987. Effects of Pseudomonas syringae

phytotoxin syringomycin on plasma membrane functions of Rhodoturula pilimanae.

Phytopathology. 77 : 297-303.

ZHANG J.H., QUIGLEY N.B. and GROSS D.C., 1995. Analysis of the syrB and

syrC genes of Pseudomonas syringae pv. syringae indicates that syringomycin is

synthesized by thiotemplate mechanism. J. bacteriol. 177 : 4009-4020.

ZHANG J.H., QUIGLEY N.B. and GROSS D.C., 1997. Analysis of the syr P gene,

which regulates syringomycin synthesis by Pseudomonas syringae pv. syringae.

Appl. Environ. Microbiol. 63 : 2771-2778.



ZIEGLER W., POKORNY J., and KMET T., 1994. Syringotoxin action on the

membrane level. Pp. 615-620. A : abstract of plant pathogenic bacteria 8
th

international conference, Versailles, 1992. INRA Orstom Ed.






