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MODERNIZATION OF THE PSEUDOMONAS SYRINGAE
PATHOVARS SEROGROUPING SCHEME

In 1979, L.T. Pastushenko and 1.D. Symonovych developed a scheme of serogrouping phytopathogenic bacteria of the
Pseudomonas genus, which is still used now. However, today’s using this serogrouping scheme is complicated by the lack
of all data accumulated over the years of its application. Moreover, the scheme does not correspond to the modern tax-
onomy of phytopathogenic bacteria of the Pseudomonas genus. Aim. On the basis of own experimental results and data
of scientific literature, to carry out modernization of the serogrouping scheme of phytopathogenic bacteria of the Pseu-
domonas genus. Methods. The strains of Pseudomonas syringae pathovars such as atrofaciens, coronafaciens, tabaci,
which were isolated from plants of wheat, rye, oats, tobacco, and various species of affected weeds in different regions of
Ukraine have been studied in the work. Antigenic properties of bacterial strains were studied by agglutination and pre-
cipitation reactions (the Ouchterlony double immunodiffusion techniques) using antisera to P. syringae strains of nine
serological groups (I, II, I1I, IV, V, VI, VII, VIII, IX). To carry out the precipitation reaction, O- and OH-antigens were
obtained by a modified Grasse’s method. The presence of the same number of precipitation lines of the studied antigens
as the number of lines with homologous antiserum of the corresponding serogroup testified to their belonging to this sero-
group according to the known serogrouping scheme of phytopathogenic bacteria developed in 1979 by L.T. Pastushenko
and I.D. Symonovych. Results. It has been proved that strains of P. syringae pathovars isolated from different cereals
(rye, wheat, oats) and segetal vegetation differ in antigenic composition. The antigenic composition of P. syringae strains
depends on the host plant from which the pathogen was isolated. Strains of the causative agent of basal glume rot P. sy-
ringae pv. atrofaciens isolated from wheat belong to four serological groups (1L, IV, V, VI), from rye — to five serological
groups (L I, IV, V; VI), as well as strains of this pathogen isolated from segetal vegetation of wheat agrophytocenosis.
Strains of the halo bligth P. syringae pv. coronafaciens from affected oat plants belong to two serological groups (I, V).
The serogrouping scheme has been supplemented by new data on the antigenic properties of P. syringae pv. tomato, the
causative agent of the bacterial speck disease of tomatoes (Solanum lycopersicum), which is classified as serogroup IV.
It has been found that P. syringae pv. tabaci strains, which cause wildfire of tobacco, are part of three serogroups — VII,
VIII, IX, and not of two ones, as was presented in the known scheme (1979). Conclusions. Therefore, on the basis of our
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own research and literature data, the serogrouping scheme of phytopathogenic bacteria of the Pseudomonas genus devel-
oped by L.T. Pastushenko and I.D. Symonovych has been modernized. In the renovated scheme, current species’ names of
phytopathogens are present, this scheme introduces new information about the serogroups of P. syringae pv. atrofaciens
isolated from rye seeds and plants, weeds, P. syringae pv. coronafaciens — from oat plants, P. syringae pv. tabaci — from
tobacco, and P. syringae pv. tomato — from affected tomato plants.
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Phytopathogenic bacteria of Pseudomonas sy-
ringae pathovars cause diseases of most species
of cultivated plants and many wild species. The
taxonomic status of pathovars of this species of
microorganisms has been debated over the past
fifty years and has not yet been definitively es-
tablished. Depending on the ability to infect a
particular plant species, P. syringae bacteria were
divided into 40 pathovars [1, 2]. The use of new
research methods has established the existence
of the so-called “P. syringae complex”, which in-
cludes up to ten species of Pseudomonas and 60
pathovars of P. syringae [3]. Based on the results
of ribotyping and DNA-DNA hybridization of
strains of each pathovar of P. syringae, nine gen-
otypes were identified [4]. However, for a larger
number of bacterial strains, no phenotypic or
biochemical characteristics were identified on
the basis of which they could be attributed to a
particular pathovar or genotype. Immunospec-
ificity-based methods are used to address the
taxonomic status and identify strains of phyto-
pathogenic bacteria. The use of such methods is
based on knowledge of the serological specificity
of bacteria. According to serological properties,
strains of P. syringae pathogens are heteroge-
neous, and strains of one pathogen can belong to
several serological groups [5—7]. Therefore, the
identification of P. syringae strains must take into
account their serological heterogeneity.
Researchers have long been involved in find-
ing species- or strain-specific bacterial antigens.
L.T. Pastushenko and I.D. Symonovych found a
difference in the set of OH- antigens of phyto-
pathogenic pseudomonas, using cross-agglutina-
tion reactions of OH- sera and bacterial cells [8].
Based on the identified group-specific antigens in
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the gel agar precipitation reaction using O- and
OH-antisera and thermolabile and thermostable
antigens obtained by the Grasse method, the se-
rogrouping scheme of phytopathogenic bacteria
of the Pseudomonas genus was developed [9]. The
scheme includes nine groups. It has been suc-
cessfully used by employees of the Department
of Phytopathogenic Bacteria for a long time. It
should be noted that many scientists have de-
voted their research to the development of sero-
grouping schemes for phytopathogenic bacteria
of the genus Pseudomonas (6,7, 10, 11]. However,
to date, there has been no serotyping scheme for
these bacteria, which could be generally accepted
[12, 13]. Therefore, we continue to use the sero-
grouping scheme developed by L.T. Pastushenko
and L.D. Symonovych, which over time has been
supplemented with new data on the serogroup-
ing of P. syringae pathovars, obtained by the em-
ployees of the Department of Phytopathogenic
Bacteria. As a result, today the application of
this scheme is complicated by the lack of all data
accumulated over the years of its application.
Besides, it does not correspond to the modern
taxonomy of phytopathogenic bacteria of the ge-
nus Pseudomonas. After all, over the past twenty
years, the taxonomy of phytopathogenic bacteria
of the genus Pseudomonas has undergone signifi-
cant changes: some species have been transferred
to the rank of Pseudomonas syringae pathovars or
even taken out of the boundaries of the species.
Therefore, the purpose of our work was to
modernize the serogrouping scheme of phyto-
pathogenic bacteria of the Pseudomonas genus
developed by L.T. Pastushenko and LD. Sy-
monovych on the basis of our own experimental
results and data from the scientific literature.
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Materials and methods. Strains of phytopatho-
genic bacteria Pseudomonas syringae pathovars of
atrofaciens, coronafaciens, and tabaci, which were
isolated in different regions of Ukraine from plants
of wheat, rye, oats, tobacco, and various species of
affected weeds, have been studied. The antigenic
properties of bacterial strains were studied using
agglutination and precipitation reactions [14, 15].
We used antisera to P, syringae strains of nine se-
rological groups as follows: P, syringae pv. syringae
8511 (UKM B-1027, NCPPB 281), P. syringae pv.
atrofaciens 8281 (UKM B-1013) — serogroup I;
P syringae pv. atrofaciens K-1025 — serogroup
IL; P. syringae pv. syringae P-55 — serogroup III:
P. syringae pv. atrofaciens 4394 (PDDCC 4394,
UKM B-1011) — serogroup 1V; P. syringae pv.
atrofaciens 948 — serogroup V; P syringae pv.
atrofaciens 7194 (UKM B-1115) — serogroup VI;
P, syringae pv. tabaci 223 — serogroup VII; P. sy-
ringae pv. tabaci 225 — serogroup VIII; P. syringae
pv. lachrymans 7591 — serogroup IX.

The specific precipitation reaction (the Ouchter-
lony double immunodiffusion technique) was
used to determine the affiliation of strains to spe-
cific serological groups [14]. To carry out the reac-
tion, O- and OH- antigens were obtained by the
modified Grasse method [16]. To determine the
affiliation of the studied phytopathogenic strains
to the serological group, the known serogrouping
scheme of phytopathogenic bacteria was used [9].

In order to renovate the serogrouping scheme
of P. syringae pathovars, the scientific literature
was analyzed and changes were made regarding
the taxonomic status of phytopathogenic bacteria.

Results. On the basis of the results obtained,
the serogrouping scheme developed by L.T. Pas-
tushenko and I.D. Symonovych [9] was added
with information on the serological properties
of P, syringae pv. atrofaciens isolated from differ-
ent cereals. It has been found that strains of P, sy-
ringae pathovars, isolated from different cereals
(rye, wheat, oats) and segetal vegetation, differ
in antigenic composition, which depends on the
host plant the pathogen was isolated from.
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As it has been found, strains of the causative
agent of basal bacteriosis P. syringae pv. atro-
faciens isolated from wheat grown in differ-
ent farming systems belong to four serological
groups, namely II, IV, V, VI [17] (Table 1).

Representatives of P. syringae pv. atrofaciens iso-
lated from affected seeds and rye plants belong to
five serological groups — I, II, IV, V, VI [18], as
well as strains of this pathogen isolated from sege-
tal vegetation of wheat agrophytocenosis (Table 1).

Strains of the halo blight pathogen P. syringae
pv. coronafaciens from affected oat plants belong
to two serological groups (I and V) (Table 1).

Strains of P syringae pv. atrofaciens isolated
from cereals with homologous antisera formed
2—3 lines of precipitation, on the basis of which
they are assigned to the appropriate serogroups.
Strains of serogroup V isolated from wheat did not
react with antisera to representatives of other se-
rogroups (Table 2). Representatives of P. syringae
pv. atrofaciens serogroup IV in addition to 2—3
lines of precipitation with homologous antiserum,
formed one line of precipitation with antisera to
strains of this species of serogroups II and VI.
Strains of serogroup VI also reacted with antisera
to representatives of serogroups II and IV. This
indicates that they have common antigens with
representatives of other serogroups (II, IV), in ad-
dition to antigens characteristic for serogroup VI.

Strains of P. syringae pv. atrofaciens isolated
from weeds give a precipitation reaction (2—3
lines) with homologous sera only.

Table 1. Serological groups
of bacteria isolated from cereals and weeds

Distribution of strains into

Bacteria Host serogroups,%
plant
I | I [ IV |V |VI
P syringae Wheat | 0 | 31 | 51 | 5 | 13

pv. atrofaciens | Rye 50 [ 26 | 11 | 4 | 9
Weeds | 3 | 22|53 | 3 |13

P syringae Oat 14 | 0 0|8 | O

pV. coronafaciens
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Agglutination and precipitation reactions are
used to determine the antigenic properties of
bacteria [14, 15]. To establish the affiliation of the
experimental strains of P syringae pathovars to a
particular serogroup, we used the double immuno-
diffusion techniques for O- and OH- antigens with
antisera of those serological groups with which the

Table 2. Interpretation of the results
of the precipitation reaction in establishing
the serological affiliation of P. syringae pv. atrofaciens

Number of precipitation lines
with antisera to P. syringae

P, syringae pv. atrofaciens ;
strains, serogroups

strains

v | v | VI

Strains of serogroupI  [2—3| 0 0 0 0

Strains of serogroup II 0 [2—3]| O 0—1
Strains of serogroup IV | 0 1 |2—=3| 0 1
Strains of serogroup V. | 0 0 0 (23] O
Strains of serogroup VI | 0 1 1 0 |2—3

studied antigens in the agglutination reaction react
in high titer — 6400-12800-25600. The presence of
the same number of precipitation lines of the stud-
ied antigens as the number of lines with homolo-
gous antiserum of the corresponding serogroup
indicated their belonging to this serogroup.

The serogrouping scheme [9] is supplemented
with new data on the antigenic properties of the
agent P. syringae pv. tomato, not represented in
it. Strains C-9, C-13, C-28, and C-46 obtained
from affected tomatoes showed a serological af-
finity with antiserum to a typical strain of P, sy-
ringae pv. tomato R140.

The high titer in the agglutination reaction of
the studied strains with antiserum to represen-
tatives of serogroup IV and the lack of positive
reaction with antisera to representatives of other
serogroups indicate their belonging to serogroup
IV similar to the serogroup of phytopathogenic
bacteria of P. syringae [19].

The activity of heat-stable somatic antigens
of strains P. syringae pv. tabaci with the antisera

Table 3. Antigenic characteristics of P. syringae pv. tabaci strains

Antigens Quantity of lines in ODD with serogroup antisera
of strains
I I I v \% VI VII VIII IX Serogroup
Homologous 2 3 2 2 2 2 2 2 23
strain system
pP-27 0 0 0 1w 0 0 nd 2 1w VIII
P-28 0 0 0 1w 0 0 nd 2 3 IX
P-29 0 0 0 0 0 0 2 0 1w VII
P-30 0 0 0 0 0 0 2 0 1w VII
P-31 0 0 0 0 0 0 2 0 1w VII
P-32 0 0 0 1w 0 0 0 2 1w VIII
P-33 0 0 0 1w 0 0 0 2 1w VIII
P-34 0 0 0 1w 0 0 0 2 1w VIII
P-35 0 0 0 1w 0 0 0 2 1w VIII
P-36 0 0 0 1w 0 0 0 2 1w VIII
P-37 0 0 0 0 0 0 0 2 IX
P-38 0 0 0 1w 0 0 0 1w VIII
P-39 0 0 0 1w 0 0 0 2 1w VIII

w — weak line, nd — not determined
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of nine Pseudomonas syringae serogroups of
L.T. Pastushenko and I.D. Symonovych [9] was
used for serological classification of P. syringae
pV. tabaci. As a result, most of the strains showed
high serological activity to serogroup VIII. Mi-
nor antigens gave a reaction with antisera to
strains of serogroups IV and IX (Table 3).

Several strains of P, syringae pv. tabaci formed
two lines of precipitation with antiserum to se-
rogroup VII. They had low antigenic relation-
ships with representatives of serogroup IX,
forming one weak line precipitation with anti-
serum to serogroup IX strains. P. syringae pv.
tabaci P-37 revealed antigenic complexes only
with serogroup IX [20].

Based on these findings, strains of the causal
agent of wildfire of tobacco P. syringae pv. tabaci
are assigned to three serological groups (VII,
VIII, IX) according to the scheme [9].

Thus, the serogrouping scheme of L.T. Pas-
tushenko and I.D. Symonovych [9] is expanded
by the number of serological groups of P. syrin-
gae pv. tabaci.

Given that phytopathogenic species of bacte-
ria of the genus Pseudomonas were transferred
to the rank of Pseudomonas syringae pathovars
and new results obtained in the study of sero-
logical properties of P. syringae strains, the up-
dated serogrouping scheme of bacteria is as fol-
lows (Table 4).

Table 4. Serological groups of phytopathogenic bacteria of Pseudomonas syringae pathovars

Serological group
Bacteria Host plant

I (I (aor|1v | v |Vl |VI|VI|IX
P syringae (P. cerasi*) Fruit trees, poplars +
P. syringae (P. holci*) Sorghum, Sudan grass + | + + +
P syringae (P. lupini*) Lupine + |+ |+ |+
P. syringae (P. wieringae*) Beet +
P syringae (P. syringae f. populi*) Fodder beans +
P, syringae (P. syringae f. populi*) Fruit trees + |+
P, syringae (P. vignae*) Bean +
P, syringae pv. aptata Beet +
P, syringae pv. atrofaciens Wheat + + |+ |+
P, syringae pv. atrofaciens Rye + | + + |+ |+
P, syringae pv. atrofaciens Weeds + | + + |+ |+
P, syringae pv. coronafaciens Oat + +
P, savastanoi pv. glycinea (P. syringae Soya +
pv. glycinea™*)
P, syringae pv. lachrymans Cucumbers, pumpkins +
P syringae pv. maculicola Cabbage +
P. syringae pv. morsprunorum Fruit trees +
P, savastanoi pv. phaseolicola (P. syringae |Bean +
pv. phaseolicola™)
P. syringae pv. pisi Pisi +
P. syringae pv. syringae Fruit trees, poplars + | + | +
P, syringae pv. tabaci Tobacco + |+ |+
P, syringae pv. tomato Tomato +
Note: * — the pathovar status was not assigned [1]; ** — synonym (another scientific name)
ISSN 1028-0987. Microbiological Journal. 2022. (3) 13
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Discussion. Based on the molecular genetic
studies, it has been established that phytopatho-
genic species of bacteria of the genus Pseudo-
monas have been transferred to the rank of
Pseudomonas syringae parhovars [1]. Therefore,
these data are included in the known the sero-
groupings scheme of phytopathogenic bacteria
(Table 4). Some pathogens are not assigned the
rank of pathovars. These are bacteria P. cerasi
isolated from fruit trees and poplar, P. holci —
from sorghum and Sudan grass, P. lupini —
from lupine, P. wieringae — from beets, P. sy-
ringae f. populi — from fodder beans and fruit
trees, P. vignae — from beans. Therefore, these
agents of bacterial diseases belong to the species
P. syringae. Two species of bacteria P. glycinea
and P, phaseolicola based on DNA-DNA hybrid-
ization are identified as Pseudomonas savastanoi
pv. glycinea and P. savastanoi pv. phaseolicola,
respectively [21]. But in the scientific literature,
some researchers use other names for these bac-
teria — Pseudomonas syringae pv. glycinea and
P. syringae pv. phaseolicola [4, 22]. Therefore, in
the updated of serogrouping scheme of phyto-
pathogenic bacteria both names of these bacte-
ria are given (Table 4). Moreover, the strains of
these species react with antisera to representa-
tives of the P. syringae pathovars of the corre-
sponding serogroups and belong to the serolog-
ical groups of the scheme L.T. Pastushenko and
L.D. Symonovych (IV and VI).

The results of studying the serological prop-
erties of P. syringae pv. atrofaciens strains iso-
lated from rye seeds and plants and P. syringae
pv. coronafaciens from oat were added to the
before-developed serogrouping scheme. Strains
of P. syringae pv. atrofaciens belong to five sero-
logical groups (I, II, IV, V, VI), whereas those of
P. syringae pv. coronafaciens from oat — to two
groups (I, V). On the affected wheat plants, the
agent P. syringae pv. atrofaciens belonging to se-
rogroup I was not detected, but it was revealed
among strains of phytopathogenic bacteria iso-
lated from weeds of wheat agrophytocenosis.
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It has been found that strains of serogroup I
bacteria are characteric for P. syringae pv. atrofa-
ciens isolated from rye [17, 18] and for P. syrin-
gae pv. coronafaciens from oats. Bacterial strains
belonging to serogroup I are found among other
pathovars of P. syringae, namely syringae and
maculicola.

Thus, serogroup I has been supplemented
with representatives of two pathogens — P. sy-
ringae pv. atrofaciens and P. syringae pv. corona-
faciens, and serogroup V — with P. syringae pv.
coronafaciens.

The serogrouping scheme of phytopathogenic
bacteria of the genus Pseudomonas includes infor-
mation on the serological properties of P. syringae
pV. tomato, which belongs to serogroup IV [19].

On a wider number of P. syringae pv. tabaci
strains, it has been found that the bacteria of this
pathovar are part of three serogroups — VII,
VIII, and IX. Moreover, strains of P. syringae of
other pathovars are not part of serogroups VII
and VIII; to serogroup IX in addition to P. syrin-
gae pv. tabaci belong only the bacterium P. syrin-
gae pv. lachrymans (Table 4). Strains of P. syrin-
gae belonging to serogroups III and V are rare.
As for serogroup III bacteria, they are strains of
P, syringae isolated from affected fruit and tree
crops [9]. Serogroup V includes only strains
of P. syringae pv. atrofaciens and P. syringae pv.
coronafaciens, which affect cereals and weeds of
wheat agrocenosis, but in small amount [5, 13,
17]. Strains of P. syringae pv. atrofaciens of this
serogroup isolated from cereals are not numer-
ous not only in Ukraine but also in Russia and
the USA, and in Bulgaria they were not found
at all [5]. It should be noted that strains of P. sy-
ringae pv. coronafaciens belonging to two sero-
groups (I and V) dominate in serogroup V [13].

The presence of P. syringae pv. atrofaciens
strains in serogroups I and V isolated from
weeds of wheat agrophytocenosis indicates their
greater ability to adapt and survive in changing
environmental conditions compared to this phy-
topathogen isolated from wheat.

ISSN 1028-0987. Microbiological Journal. 2022. (3)
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Strains of P, syringae pv. atrofaciens belonging
to serogroups II and IV dominated among the
strains isolated from not only cereals but also
other pathovars of P, syringae, representatives of
agrophytocenosis [13]. It should be noted that
serogroup IV includes the largest number of
P. syringae pathovars that affect different crops
(Table 4).

The predominance of bacterial strains of
certain serogroups can be determined by their
way of life and the host plant, as well as by their
greater adaptability and survival in different
conditions. In favor of the confinement of cer-
tain serogroups of phytopathogens to the host

plant, there is evidence that they are usually rep-
resented by a large number of bacterial strains.
Conclusions. Thus, based on our research
and literature data the serogrouping scheme of
phytopathogenic bacteria of the Pseudomonas
genus, developed by L.T. Pastushenko and I.D.
Symonovych [9], has been updated. It presents
modern species names of phytopathogens and
introduces new information about the sero-
grouping of P. syringae pv. atrofaciens strains
isolated from rye seeds and plants, and weeds,
P. syringae pv. coronafaciens — from oat plants,
P. syringae pv. tabaci — from tobacco, and P. sy-
ringae pv. tomato — from affected tomato plants.
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IncturyT Mikpo6iosorii i Bipyconorii im. I.K. 3a6omornoro HAH Ypaiuu,
Byl AkageMika 3abomorHoro, 154, Kuis, 03143, Ykpaina

MOJIEPHI3ZAIIA CXEMUM CEPOTI'PYIITYBAHHSA ITATOBAPIB PSEUDOMONAS SYRINGAE

Y 1979 poui JI.T. ITacryuterxo Ta 1.JI. CuMOHOBIY pO3pOOWINM CXeMy CeporpymnyBaHHs (iTomaroreHHnx 6akre-
piit pony Pseudomonas, sIKy creniamicTyi BUKOPUCTOBYIOTD i CbOrOAHI. AJle 3aCTOCYBAaHHS Iii€i CXeMU yCKIaJHEeHO
Bi[ICYTHICTIO B Hill YCiX HAaKOIMYEHMX 32 POKM ii 3aCTOCYBaHH:A JJAHMX 1 HEBIAIMOBIAHICTIO 1i Cy4yacHil TaKCOHO-
Mii ¢itomarorennux 6akrepiit pony Pseudomonas. Mera. Ha 0CHOBI BIacHNUX eKCIIepMMEHTa/IbHUX Pe3y/IbTaTiB
i maHMX HayKOBOI JIiTepaTypyu 3I1ICHUTI MOAEPHI3allil0 CXeM) ceporpynyBaHHs ¢iromaroreHHMUX 6akTepiit pogy
Pseudomonas. Meromm. B po6ori mocnmimkeHo mramu ¢ditonatoreHHux 6akrepiit Pseudomonas syringae maToBapin
atrofaciens, coronafaciens, tabaci, Axi i307bOBaHi 3 POCIMH IIIEHMIIi, XXWUTA, BiBCa, TIOTIOHY i pi3HUX Oyp’saHIB B
pisHMx perionax Ykpaiuu. AHTUIeHHI BJIaCTUBOCTI InTaMiB GaKTepill BMBYa/IM 3a peaKLiAMU arlTI0THUHALII Ta IIpe-
mumiTanil (mogsiiHoI fudysii B arapi 3a OyxTep/IoHi) 3 BUKOPUCTAHHAM aHTUCUPOBATKY [0 IuTamis P syringae
mes’stu ceponoriunux rpyn (I, II, IIL, IV, V, VI, VII, VIII, IX). s moctaHoBKM i€l peakuii orpuMyBamn O- i
OH- anTnrenu 3a Mopndikosannm MetoroM Ipace. HasBHicTh OfHAKOBOI KiIbKOCTI MiHIN penumiTarii ZocmimKy-
BAHMX AHTUTEHIB 3 KiJIbKICTIO JIiHill 3 TOMOJIOTIYHO AaHTUCHPOBATKOIO BiINIOBIJHOI CEPOrPYyIN CBiZfYM/IO IIPO IIPU-
HaJIEXHICTD IX [0 Iji€l ceporpymu 3a BiTOMOI0 CXeMOI0 CepOrpynyBaHHA (iTonmaToreHHUx 6axrepiit, pospobneHol
B 1979 poui JI.T. [Tactymenko ta I.[I. CumonoBud. Pesymprarnu. [loBeneHo, mo mramu narosapis P, syringae, i30-
JIbOBaHI 3 Pi3HUX 3€PHOBMX KYIbTYp (XKUTA, IIIIeHNI, BiBca) i cereTasbHOI POCMHHOCTI 3a aHTUTCHHUM CKJIaJJOM
pisusaTbest. OCTaHHIN 3a/IeXNTh Bifj pocinHM-Xa3siiHa, 3 sIKol BuaydeHo maroreH. Illtamu 36ynHuKa 6a3anbHOTO
6aKTepiosy P. syringae pv. atrofaciens, i3onpoOBaHi 3 MIIEHNUIT], Ha/leXaTh IO YOTUPbOX ceponoriunux rpym (IL, IV, V,
V1), 3 xura — po saru ceponoriunux rpyi (I, IL IV, V, VI), sx i mrramu 11poro 36yHMKa, i30/1b0BaHi 3 cereTaIbHOI
pocnuuHOCTI arpodironenosy murennii. [lltamu 36ygHUKa opeonpHOrO 6aKTepiosy P. syringae pv. coronafaciens 3
YPpaXXeHMX POCIMH BiBca XapaKTepU3yIOThCA HAIEKHICTIO 1o IBoX ceponorivnux rpyn (I, V). Cxema ceporpymy-
BaHH:A JIONOBHEHA HOBUMM ITaHMMM 3 aHTUTEHHUX BIIACTUBOCTEN P. syringae pv. tomato, 36ymHUKa 6akTepiambHOI
IWIAMUCTOCTI TOMaTiB (Solanum lycopersicum), sikuit BinHeceHo o ceporpymu IV. Ha mmpiiomy Habopi mramis
P, syringae pv. tabaci, sIKi CHIPMYMHIOIOTD VKWL OIIK TIOTIOHY, BCTAHOBJICHO, 110 OaKTepii 1IbOro aToBapy BXOAATD
mo ckmapy Tpbox ceporpyn — VII, VIII i IX, a He 1o ABOX, sik 6y/I0 mpefcTaBIeHo y Bifomiit cxemi 1979 poxky.
BucnoBkn. OT)Xe, Ha OCHOBI BJTACHUX JOCII/I)XEHDb Ta JJAHMX JITepPaTypy MOJEPHiI30BAHO CXeMY CEepOrpyIyBaHHs
¢itonarorenHux 6akrepiit pony Pseudomonas, pospo6bneny JL.T. ITacryurenko i I.J]. CumoHoBUY. Y Hiit HaBefeHO
cydacHi BUZoBi Ha3Bu ¢iTomaroreHiB Ta BHECEHO HOBY iH(GOpMallio IIPO CeporpyIyBaHHs IITaMiB P. syringae pv.
atrofaciens, i30/1bOBaHMX i3 HACIHHA Ta POC/IUH XUTa, Oyp sHiB, P. syringae pv. coronafaciens — 3 pocnuH BiBca, P,
syringae pv. tabaci — 3 TIOTIOHY, P. syringae pv. tomato — 3 ypaKeHUX pOCINH TOMATiB.

Kmtouoei cnosa: Pseudomonas syringae, namosapu, azmomunayis, npeuunimayis, cxema cepozpynysamms, cepozpyni.
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