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QUANTITY AND BIOLOGICAL PROPERTIES OF THE
BACTERIUM PANTOEA AGGLOMERANS ISOLATED
FROM DIFERENT GRAPE VARIETIES
IN ODESA REGION

Aim. To isolate and investigate the biological properties of Pantoea agglomerans
from the internal environment of grapes and tumors selected from the vineyards of
the Odessa region. Methods. Samples of the grapevines of Arkadia, Moldova and
Odessa souvenirs varieties and tumors cut from the affected veins and were pre-
sterilized, chopped into fragments, filled into a distilled water flask and stirred in
a shaker at 28 °C for 3 hours. It was made 10-times dilutions and cultured on the
surface of Petrie’s dishes with nutritients agar. Incubationon 28 °C, 24—48 hours.

Conducted quantitative calculations, isolated pure cultures and examined their
cultural, morphological, physiological and biochemical properties, determined
the composition of cell lipids, and identified isolated strains. Antagonistic activity
of P. agglomerans was determined by well-diffusion method. Results. Quantities
of bacteria in inner part of grape fluctuated approximately 5,63 + 1,3X10°CGU/
sm’— 2,96 £ 1,3X10°CGU /sm’and depended from time of the year and variety of
grape. Quantities of microorganisms in tumors was bigger than in non damaged
vine in the same period. Weight percentage P. agglomerans in vine fluctuated from
5.7% till 68.2%, in tumors — from 9.88% till 23.08%. Strains of P. agglomerans
isolated from endophytic medium of grape and tumor, characterized of similar
morphological features. There were observed the ability to utilize carbohydrates,

but in minnor. Pantoea strains did not consume sucrose from the tumors and
25.0% utilized raffinose in aerobic conditions, unlike strains from the intact vine.

The fatty acid spectrum was represented by fatty acids containing 12 to 19 carbon
atoms in the chain. Eighteen strains have been identified as P. agglomerans-GC
subgroup A by fatty acid composition. For the strains examined, the dominant
profiles are C16: 0, C12: 0, C14: 0, C17: 0 cyclo w7c. The isolated strains of
P agglomerans did not show antagonistic activity to the collection strains of
E. carotovora, A. tumefaciens and A. vitis. Conclusions. The quantitative
composition of the microbiota endophytic medium of the vine and the tumors
was different and depended on the source of isolation, weather conditions and
grape variety. The strains of P. agglomerans isolated from the vine and tumors
were characterized by the same biological characteristics, with the exception of
the ability to dispose of individual carbohydrates. Fatty acid composition of the
investigated strains of Pantoea was represented by fatty acids with 12 to 19 carbon

atoms in the chain. Antagonistic activity in the collection strains of E. carotovora,

A. tumefaciens and A. vitis was not detected.
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Pantoea agglomerans (Beijerinck 1888) comb. Nov [12] Earlier
Enterobacteragglomerans (Beijerinck 1888) Ewing and Fife (1972), Erwinia
herbicola (Lohnis 1911) Dye 1964, or Erwinia milletiae (Kawakami and Yoshida
1920) Magrou 1937, are gram-negative bacteria belonging to the Enterobacteriaceae
family.

P agglomerans, mainly, an epiphytic plant pathogen that develops on the
surface of plants, or an endophyte that resides within plants [3, 19].

The widespread distribution of these bacteria in nature (they also occur in
plant and animal products, in the body of animals, in water, soil, dust and air, and
sometimes in humans) and their biological role in the different objects of existence
are the subject of discussion and ambiguous relation to them. On the one hand, they
can cause disorders in humans [18], can cause diseases of crops [8, 9], and on the
other hand, they produce substances that are effective in the treatment of cancer
and other diseases of humans and animals, inhibit the development of various plant
pathogens, promote the growth of plants and is a potentially effective biological
fertilizer and biomediator [7, 10].

Since P. agglomerans characterizes the versatility of biology, ecology, and the
role of the environment, scientific interest in them does not subsist. In view of this,
the purpose of the work was to isolate and investigate the biological properties of
Pantoea agglomerans from the endophytic medium of grapes and tumors selected
from the vineyards of the Odessa region.

Materials and methods

In this work samples (stems) from the grapes "Arcadia", "Moldova" and
"Odessa souvenir" were used, as well as tumors, and cut from the affected vine
grapes of these varieties.

The preparation of all samples was unified and consisted of the following
stages. Samples of the grapevine and the tumors were preliminarily soaked under
running water, washed with sterile distilled water, and sterilized the surface, treating
96 °C with alcohol and flaming.

After this, maintaining sterile conditions, the selected samples were chopped
into fragments approximately 0.5 cm in size, 10 g of which were transferred to
conical flasks of 250 cm® and placed on 50 cm® of sterile distilled water for each
sample. Experimental samples were mixed in a shaker (from New Brunswick at
250 RPM) at 28 °C for 3 h. After that, a series of 10 consecutive dilutions was made.
Petri dishes with nutrient agar (Merck, Germany) were cultured on the surface of
0.1 cm? of appropriate dilutions. The seeds were incubated at 28 °C for 24—48 hours.

It was calculated a quantitative of microorganisms that grew up, isolated
pure cultures and investigated biological properties: cultural, morphological,
physiological and biochemical.

For the analysis of cell lipids composition, samples were prepared with
bacterial cultures which were pre-incubated at Tryptic soy agar (Merck, Germany)
at a temperature of 28 + 1 °C for 24 hours.
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Three full loops of biomass were placed in the reaction vial and a concentrated
NaOH solution was added. This samples was thoroughly mixed and placed on a
water bath and maintained at 95-100 °C for 5 minutes. After that, the mixing was
repeated and left in a water bath at 95-100 °C for 25 minutes to completely destroy
the bacterial cells and purify the lipids. To the cooled suspension, a solution of
acidified methanol was added and held in a water bath at 80 °C for 10 minutes
to obtain the fatty acid methyl esters, which were then extracted with hexane.
The extract was neutralized with 0.3 M alkaline solution and analyzed by gas
chromatography [1].

The chromatographic separation of methyl esters of LC was performed on
a gas chromatograph Agilent 7890 (Agilent Technologies, USA) with a capillary
column ULTRA 2 and a semi-ionization detector. Samples of 2 ul were injected into
the evaporator in a split mode with a coefficient of 40:1, temperature of evaporator
250 °C. The separation was carried out in the programming mode of temperature
— the initial temperature 170 °C with a gradient of 5 °C / min to 270 °C. The fatty
acids content was expressed as a percentage of the total sum of peak areas.

MIDI Sherlock 4.5 software and the RSTBAG6 version 6.21 fatty acid profile
of the aerobic microorganisms were used to identify the strains examined for their
fatty acid profile.

The antagonistic activity of the strains of P. agglomerans to the collection
strains of Erwinia carotovora, Agrobacterium tumefaciens and Agrobacterium
vitis, as well as intrinsic antagonism were determined by the hole diffusion method,
measuring the growth test inhibition zones of the test strains after 24 hours of
cultivation at 28 °C [2].

Statistical processing of the results of the study was carried out using the MS
Excel computer program with the definition of Student's #-criterion. The difference
was statistically significant at P < 0.05.

Results and discussion

The internal environment of the vine grape contains a significant number of
bacteria that influence on the lasting of physiological processes in plants, promote
the protection of plants against pathogens, but some, under certain conditions,
can cause disease or influence on the infectious process. These bacteria include
P. agglomerans, which can be used as an indicator of yeast and mold (mold) fungal
biocontrol, pathogenic bacteria, but it can itself be an opportunistic pathogen.

Experimental studies were carried out in April-October 2017. Depending on
the month of the research and the grape variety, the number of microorganisms of
the internal environment of the grapes varied within the limits of 5.63 + 1.3 ms10°
CFU/cm?—2.96 + 1.3 ms10° CFU / cm’.

The smallest number of microbiota was detected in April, the largest in
September 2017, due to weather seasonal and climatic conditions.

In September and October, defects in the form of tumors were detected
on grape barrels of all varieties, in the internal environment the total number of
microbiota was higher in September (Fig. 1).

The obtained results indicate the sensitivity of these bacteria to weather
conditions. The frequency of isolation of P. agglomerans was bigger in September
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2017 (for sufficiently dry weather and moderate summer temperature, 28-30 °C),
the smallest — in October of this year (when in the beginning of the month there was
a significant decrease in temperature, 12—15 °C).

In addition to P. agglomerans, other microorganisms were isolated from the
endophytic medium of grapes, most of which were representatives of the genera
Agrobacterium and Erwinia.

T0

m Moldova
B Odesa Souvenir
Arcadia

<1 5

Frequency of detection of P. agglomerans in a grape
5]

) .
April July September October

Fig. 1. Frequency of detection of bacteria P. agglomerans in a grape, 2017 year
(data presented in percentages)

P agglomerans were also isolated from the internal environment of the
tumors. The percantage of them among the other microbiota was higher in October
and amounted to slightly more than 20.0%, in September this figure was two times
smaller (Figure 2).
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Fig. 2. Frequency of detection of bacteria P. agglomerans in a grape’s tumor in 2017 year

Comparing the obtained data shown in Fig. 1 and 2, it should be noted that
in September in the endophytic environment of the intact grapevine all varieties
were dominated by P. agglomerans, whereas in tumors their proportion was much
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smaller. In October, in the grapevine, the proportion of P. agglomerans decreased
significantly, while in tumors, on the contrary, it increased. The taxonomic
composition of the bacteria isolated from the tumors was more varied than in the
grapevine. Among the isolates, bacteria of the genus Agrobacterium, Erwinia,
Xanthomonas, Achromobacter, Serratia predominated.

Compare obtained results and data with literary sources [10, 18], it was
supposed that bacteria P. agglomerans could be as representative in both sides,
of normal microbiota of grapes and one of the potential pathogens involved in the
formation of tumors.

Biological properties have shown that isolated and selected samples were
coinciding with the characteristics of bacteria P. agglomerans. All strains of
P. agglomerans were able to grow on nutrient agar; forming in 24 hours at
28 °C rounded, smooth, regular, carved, shiny, translucent colonies; capable for
pigmentation of bright yellow color; with sizes of 0.5-3 mm.

A microscopic study has shown that isolated bacteria are gram-negative, the
rod-shaped, with rounded ends. The cell sizes are defined within the range of 0.5
— 1.0 x 1 — 3 um. Bacteria are capable to movement.Also, the optimal growth
temperature was observed in the range of 25-30 °C, and it is typical for these
bacteria.

All strains are oxidase-negative and catalase-positive. The ability to utilize
carbohydrates was different in strains isolated from intact grapevine and from
tumors (Table 1).

All tested strains were utilized only with the release of maltose, mannose,
mannitol, xylose, rhamnose in aerobic and anaerobic conditions, and lactose only
in anaerobic conditions. Pantoea strains isolated from tumors did not consume
sucrose and 25.0% utilized raffinose in aerobic conditions, unlike strains from
intact grapevines.

For the Pantoea agglomerans strains the presence of isomers of fatty acids
with a carbon chain length of 12 to 19 carbon atoms were shown. Among the saturated
isomers, hexadecanoic acid (C16:0) was dominant with a total content of 29.1 to
30.83% of the total sum of peak areas. The content of tetradecanoic acid (C14:0)
ranged from 4.78 to 5.72%, dodecan (C12:0) — from 3.04 to 4.57%, octadecanoic
acid — from 0.24 to 0.37%. The content of saturated isomers with an odd number
of carbon atoms: tridecan (C13:0), heptadecan (C17:0) was within the range of no
more than 0.14 and 0.34%, respectively. For all studied strains, a high content of
cycloheptadecanoic acid (cyclo-C17:0) was characterized from 3.74 to 7.55% of
the total sum of peak areas. For strains 1a and 4, the presence of pentadecanoic fatty
acid (C15:0) in the amount less than 0.1% is shown. For these strains, the presence
of both 13-methyl-pentadecane (iso) and 12-methyl-pentadecane (anteiso) isomers
was characteristed. The presence of cyclo-nonadecanoic acid (cyclo-C19:0) in trace
amounts for most strains has been shown.

For the fatty acid composition of all investigated strains of Pantoea
agglomerans, the dominance of a mixture of isomers of hexadecenic acid (C16:1)
was characteristic, the content of which ranged from 30.33 to 36.92%. The presence
of isomers with unsaturated bonds in the 9, 10, and 11 positions of the carbon
chain is shown. Dominant were 9-hexadecenic (9-C16:1) and 10-hexadecenic
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Table 1
Biochemical activity of Pantoea strains isolated from grape and tumors
Carbons Strains, isolated from
Vinegrape Tumors
Aerobic conditions + +
Maltose : .
Anaerobic conditions + +
Aerobic conditions + +
Mannose 3 -
Anaerobic conditions + +
) Aerobic conditions + +
Mannitol - .
Anaerobic conditions + +
Aerobic conditions + +
Xylose . "
Anaerobic conditions + +
Aerobic conditions + +
Rhamnose - —
Anaerobic conditions + +
Aerobic conditions + +
Glucose - oy
Anaerobic conditions + +
Aerobic conditions - -
Lactose - —
Anaerobic conditions + +
Aerobic conditions + -
Sucrose ; .
Anaerobic conditions + +
Aerobic conditions - [-]
Raffinose ; -
Anaerobic conditions + +
Note: "+" — positive characteristic; «-» — negative characteristic; "[-]" — positive

characteristic in 25.0% strain.

(10-C16:1) isomers. Among the unsaturated isomers for all investigated strains,
11-octadecenoic fatty acid (11-C18:1) was characterized by a content of 10.43 to
14.0%. 13-Oktadecenic acid was detected in trace amounts in strains la, 3, 9, 15,
22x, 24,25, 27.

For all investigated strains, the presence of hydroxylated fatty acids was
characteristed. Thus, the content of 3-hydroxy-tetradecanoic acid (3-OH-C14: 0)
ranged from 6.22 to 9.98% of the total sum of peak areas. The content of 2-hydroxy-
dodecanoic acid was observed at a level less than 0.1% for strains 1a, 4, 15, 22x,
24, 25 and 27. For strains 35, 36, 41 and 41a, the presence of a small amount of
3-hydroxy-pentadecane acids (3-OH-C15:0) — less than 0,2% was shown.

For strains 35, 36, 41 and 41a, a small amount of 3-hydroxy-pentadecanoic
acid (3-OH-C15:0) is shown to be less than 0.2%. For strains 35 and 41a, the
presence of 2-hydroxy-pentadecanoic acid (2-OH-C15:0) in the amount of 0.33
and 0.4%, (Table 2), respectively, is shown.

The genus Pantoea was first described by Gavini [12] with the sole
representatives of the species Pantoea agglomerans. To date, this genus has 22
validated and described species, among which Pantoea allii, Pantoea brenneri,
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Pantoea calida, Pantoea coffeiphila, Pantoea conspicua, Pantoea intestinalis,
Pantoea rodasii, Pantoea rwandensis, Pantoea theicola, Pantoea alhagi, recently
posted.

Representatives of the genus Pantoea belong to the Enterobacteriacea family.
One of the chemotaxonomic markers of this group is the presence of hydroxy
acids in the structure of the lipopolysaccharides. The lipopolysaccharides are the
main component of the external membrane of the cellular wall of gram-negative
bacteria, which plays a key role in interaction of the cell with surrounding objects.
Thus, in the purified lipopolysaccharides of the strain Pantoea agglomerans
7969 3-hydroxytradecanoic acid, dodecanova, tetradecanova, hexadecan and
2-hydroxytetradecanova were detected.

The total fatty acid composition of the typical Pantoea agglomerans
LMG 1286T cells includes typical dodecanic, tetradecanoic, hexadecanoic,
cycloheptadecanoic fatty acids in the amount of 3.8; 6; 27.1; 13.2% of the total
sum of peak areas [16]. A characteristic feature is the high content of hexadecenoic
and octadecenoic fatty acids — 24.2 and 11.6%, respectively. The content of
3-hydroxytradecanoic acid is 6%. Brady et al. characterized three new species
of the Pantoea family that cause bacterial blight and dieback of eucalyptus in
Colombia — Pantoea rodasii, Rwanda — Pantoea rwandensis and South Africa —
Pantoea wallisii [5,4,6]. All isolates were characterized by a typical set of fatty
acids of representatives of Pantoea. Strains Pantoea rodasii, Pantoea rwandensis
had a close spectrum (Table 2). Pantoea wallisii had differs from the two previous
slightly higher content of octadecenoic fatty acid — 18.8%, and decrease in the
proportion of hexadecenoic 16.3% and tetradecanoic acid 3.5%.

Fatty acid composition of the representatives of the genus Pantoea has a
typical set of fatty acids. It is characterized by high content of unsaturated isomers
- hexa- and octadecenoic acids, saturated dodecanoic, tetradecanoic, hexadecanoic,
cycloheptadecanoic fatty acids. The presence of hydroxylated isomers at least
3-hydroxydodecanoic is compulsory.

In the investigated isolates, the presence of all characteristic isomers with
contents close to those described in the literature of isolates is shown (Table 3).

High similarity indices obtained when identifying investigated isolates using
the automated identification system of MIDI Sherlock microorganisms allow us to
conclude that they belong to the Pantoea family.

Also considering that the cause of some infectious diseases of the grapes is the
bacteria of the genera Erwinia and Agrobacterium, and it was they who dominated
in the internal environment of the vines and tumors, the ability of the isolated
P agglomerans strains to suppress the growth of the collection strains of E. carotovora
(12 strains), A. tumefaciens (2 strains) and A. vitis (1 strain) was investigated. It was
found that none of the investigated collection strains of phytopathogenic bacteria
shown sensitivity to the metabolites of strains P. agglomerans.

Thus, studies have shown that the quantitative composition of the endophytic
microbiota of the intact vine and tumors varied depending on the weather conditions
and the grape variety, while in the tumors the number of bacteria was higher. The
frequency isolation bacteria of the genus Pantoea was determined by the medium
of selection and weather conditions and did not depend on the grape variety. The
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biological properties of the P. agglomerans strains isolated from the veins and
tumors were the same except of the ability to utilize individual carbohydrates.
Allocated strains are not capable to suppress the growth of collection strains of
phytopathogenic bacteria.

T. B. IBanuus, I. B. CtpamnoBa
Opnechkuil HallioHaNbHUHN yHIBepcuTeT iMeHi I. [. MeunukoBa,
ByI. JIBopsiHCEKa, 2, Oneca, 65082, Vkpaina,

Tei.: +38 (0482) 68 79 64, e-mail: t.ivanytsia@gmail.com

YU CEJIBHICTbD I BIOJIOI'TYHI BJJACTUBOCTI
BAKTEPIN PANTOEA AGGLOMERANS, BUALJIEHUX
3 PI3HUX COPTIB BUHOI'PALY OJECBKOI OBJIACTI

Pedepar

Mema. [30n106amu i docrioumu 6ionoeiuni enacmusocmi Pantoea agglomerans
i3 BHYMPIWHL020 CcepedosUWd BUHOSPAOHOT 03U [ NYXAUH GUHOSPAOHOL 103U,
sidibpanux 3 sunozpaonuxie Ooecvkoi obnacmi. Memoou. 3pasxu eunoepaonoi
no3u copmis «Apradisy, «Monodosay» i «Odecvokuil cygeHipy i NYXauH, 3pizanux
3 YPagiceHoi 103U YuUX copmis, NONEPeoHbO CMEPUNIZY8ant PramOy8aHHIM, NOO-
PibHI06ANU HA ppazmenmu, HOCUIU IX Y KOLOU 3 OUCUTLOBAHOK 800010 | ne-
pemiutysanu 6 weuk epi npu 28 °C npomseom 3 200. Pobunu cepito 10-mu kpam-
HUX NOCAIO06HUX PO36e0etb | BUCIBANU HA NOBEPXHIO Yaulok Tlempi 3 nodcusHum
azapom. Inxyoysanu npu 28 °C npomseom 24—48 200. Ilposoounu Kinbricnui
007K, BUOLIANU YUCME KYIbMYPU | OOCTIONCY AN IX KYIbIMYpalbii, MOPPOo2iu-
HI, i31071020-0IOXIMIYHI 61ACMUBOCHI, UHAYAU CKIAO KIIMUHHUX NINi0ie ma
npogoounu ideHmugikayito 8UOLIeHUX wmamie. AHMA2OHICMUYHY AKMUGHICMb
P. agglomerans eusnauanu aynkoo-ouysitinum memooom. Pezynemamu. Yu-
cenbHicmy 6akmepiil y 6HYMpIUHbOMY cepedo8uLyl BUHOSPAOY KOTUBANACS Y Me-
arcax 5,63 £ 1,3x10° KYO/em? — 2,96 + 1,3x10° KYO/cm? i 3anexcana 6io nopu
POKy i copmy eunoepady. Kinekicmes Mikpoopeanizmie y nyxaunax oyaa 0inbuiorn
HIDIC 8 HeYUIKOODICeHIll 1031 y motl dice nepiod. Macosa uacmka P. agglomerans y
1031 konueanacs 6id 5,7% 0o 68,2%, y nyxaunax — 6io 9,88% oo 23,08%. lIma-
mu P agglomerans, sudineni i3 endoghimnozo cepedosuwya 6uHocpady i nyxiuH,
Xapakmepuszyeanucs O0OHAKOBUMU MOPQONOSIUHUMU,  KVILIMYPATbHUMU, MIH-
Kmopianvhumu, Qizionociunumu eracmueocmamu. Hesunauni iominnocmi cno-
cmepieanucs y 30amuocmi 0o ymunizayii eyeneeodis. Llmamu Pantoea i3 nyxaun
He cnodcusanu yykposy i 25,0 % ymunizyeanu paginoszy é aepobnux ymoeax, na
BIOMIHY 810 WMamis i3 Heywkoocenoi 103u. Kupnoxuciomnuii cnekmp 0y npeo-
CMAGIeHUL JHCUPHUMU KUCTIOMAMU, Wo Micmsamb y 1anyto3i 610 12 0o 19 amomis
gyeneyio. 3a JHCUPHOKUCIOMHUM CKIAOOM GICIMHAOYAMb Wmamie Oyau ioeH-
mudghixoeani ax P. agglomerans-GC subgroup A. [ns 0ocnioscysanux wmamie
dominanmuumu 6 npogini € C16:0, C12:0, C14:0, C17:0 cyclow7c. Budineni
wmamu P, agglomerans ne nposigunu aHmazoHicmuyHoi akmusHOCmi Wooo Ko-
gekyiunux wmamis E. carotovora, A. tumefaciens i A. vitis. Bucnoexu. Kinvxicnuti
CKAA0 MiKpobiomu enoogimnoeo cepedosuwya 103u i Nyxaun 0y8 HeOOHAKOBUM
i 3anesicas 6i0 Ojicepena 6UOLNEHHs, NO2OOHUX YMO8 i copmy eurnoepady. Llma-
mu P agglomerans, eudineni i3 103u i nyxaun, Xapakmepusy8anucs 0OHaAKOBUMU
OION02IYHUMU O3HAKAMU, 34 BUKTIOUEHHAM 30AMHOCMI 00 YMunizayii okpemux
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gyenesodis. JKupnoxucromunuil cxnad oocuiodcenux wmamie Pantoea 6ye npeo-
cmaesnenull sFcupHumu xkucromamu 3 12—19 amomie éyeneyro y nanyiosi. Auma-
20HICMuUYHOI akmusHocmi 00 Konexkyiunux wmamie E. carotovora, A. tumefaciens
i A. vitis ne susgneno.

Kniouosi crnosa:Pantoea agglomerans, endopimne cepedosuuye sunocpaoHol
103U [ NYXAUH, YUCETbHICYb, DION02IUHT 81ACMUBOCIL.
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YUCJEHHOCTDb U BUOJIOT MYECKHUE CBOMCTBA
BAKTEPUUN PANTOEA AGGLOMERANS,
BBIJIEJIEHHBIX U3 PABHBIX COPTOB BUHOTI'PAJIA
OJIECCKOM OBJIACTH

Pedepar

Llens. Hzonuposams u uccireoosams oOuonozuueckue ceovicmsa Pantoea
agglomerans uz enympenneii cpedvl 8uHO2paAda U ONyXxoiet, OMOOPAHHLIX U3
sunoepaonuxos Oodecckou ooracmu. Memoowt. Obpasyvl 8UHOSPAOHOU J103bl CO-
pmog «Apkadusy, «Monoosay u «Odecckuii cysenup» u onyxonetl, Cpe3aHHbIX ¢
NOPAdHCEHHOU N03bl IMUX COPMOB, NPEOBAPUMENLHO CINEPUTUZ0BANU, USMETbYANU
Ha ¢pazmenmol, BHOCUIU 8 KOLObL ¢ OUCIULIUPOBAHHOU 80001 U NepeMeuusanu
6 wetikepe npu 28 °C 6 meuenue 3 u. [enanu cepuro 10-mu kpammwvix nocieoosa-
MeNbHBIX PA38EOCHUIL U 8bICEBANU HA NOBEPXHOCIb Yautek [lempu ¢ numamensHou
azapom. Unuxyouposanu npu 28 °C 6 meuenue 24—48 uacos. I[Iposoounu konuue-
CMEEHHBIIL yuem, 8bl0eIANU YUCTbLE KYIbIYPbL U UCCTE008ANU UX KYIbMYPATbHbLe,
Mopghonozuneckue, Qu3UON020-OUOXUMUYECKUE CEOUCMEA, ONPEOEeANU COCMAs
KIeMOUHbIX TUNUOO08 U NPOBOOUNU UOEHMUPUKAYUIO 8b10€TIeHHBIX UIMAMMO8. AH-
mazonucmuueckyro akmusHocms P. agglomerans onpedensnu nyHouno-ouggys-
Holm Memooom. Pezynomameut. Qucnennocms Oaxmepuil 60 eHympeHHell cpede
sunozpada konebarace 6 npederax 5,63 £ 1,3X10° KOE/cm® — 2,96 + 1,3X10°
KOE/cM® u 3asucena om epemenu 200a u copma sunoepada. Konuuecmeo muxpo-
Op2aHU3MO8 8 ONYX0NAX Oblia OonbUle YeM 8 Heno8pelCcOeHHOl 103e 8 MOMm Jice
nepuoo. Maccosas oona P. agglomerans 6 nose xonedanace om 5,7% 0o 68,2%,
6 onyxonax — om 9,88% oo 23,08%. LlImammer P. agglomerans, evioenentvie uz
9HOOUMHOU Cpedbl BUHO2PAOA U ONYXOJel, XAPAKMepUu308aIuct 00UHAKOBbIMU
Mopghonozuneckumu, KyibmyparbHbIMU, MUHKMOPUATLHLIMU, QUIUONOSULECKUMU
ceolicmeamu. Hesnauumenvhuvle paznudus HAOI00AIUCH 8 CHOCOOHOCIU K YMUIU-
sayuu yenegooos. LlImammer Pantoea uz onyxoneii ne pasnaeanu caxaposy u 25,0
% ymunusupoeanu pagh@unozy 6 aspodOHbIX YCI06UAX, 8 OMAUYUE OM WUMAMMOG
¢ HenogpexcoenHnou 103vl. KupHoKUCIOMHbIL cheKmp Obll NPeOCMAasien JHCup-
HbILMU KUciomamu, codepacawumu 6 yenu om 12 oo 19 amomos yenepoda. Ilo
JHCUPHOKUCTIOMHOMY COCIMABY 60CEMHAOYAMb WMAMMOS ObLIU UOEHMUPUYUPOBaA-
not kax P, agglomerans-GC subgroup A. J{ns ucciedyemuvix mmammos OOMUHAHM-
Homu 6 npogune agiaromea C16:0, C12:0, C14:0, C17:0 cyclo w7c. Bvioenen-
Hule wmammsl P. agglomerans ne npoasunu anmazoHucmuieckol akmugHocmu 6
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OMHOWEHUY KOILEKYUOHHBIX wmammos E. carotovora, A. tumefaciens u A. vitis.
Boi600bl. Konuuecmeennviii cocmag Mukpoouomsi 9H00QUMHOU cpedvl 1036l U
onyxoneti 61 HEOOUHAKOBLIM U 3ABUCET OM UCTMOYHUKA 8bl0EIeHUS, NO2OOHBIX
yenoguil u copma eunozpada. Llmavmul P agglomerans, évidenennvle u3 103wl u
onyxoneti, Xapakmepuzo8aiucs 0OUHAKOBLIMU OUOLOSUYECKUMU NPUSHAKAMU, 3d
UCKIIOHUEeHUEM CROCOOHOCMU K YIMUIUZAUUU OMOETbHbIX Y2le60008. JKupHoKuc-
JIOMHBIIL COCMAB UCCEO08AHNHBIX WMaMMO8 Pantoea 6wl npedcmagnen iHcupHbi-
Mmu kucromamu ¢ 12—19 amomamu yenepooa 6 yenu. AHmazonucmu4eckol ax-
MUBHOCMU K KOIEKYUOHHBIX wmammos E. carotovora, A. tumefaciens u A. vitis
He 00HApYIICEHO.

Kniouesvie crnosa: Pantoea agglomerans, snoogpumnas cpeda 8UHO2PAOHOU
JI03bl U ONYXOJIell, YUCTEHHOCTb, OUONO2UYECKUe CEOLICNEA.
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