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Abstract

Pathogenicity of 11 isolates of Phoma exigua var. exigua collected from various
parts of seven host-plants was evaluated on 10 plant species. They were inoculated
in plastic chambers with mycelium agar (OA) discs placed on plasters of parsley,
beet roots as well potato tubers or attached by pins to radicles of other plants and
also sprayed in growth chamber intact plants with conidia. All wounded plants and
only a few intact revealed disease symptoms. None isolate showed the host-speci-
ficity. The isolates differed in their pathogenicity to tested plants. The highest
(3.12) infection degree (disease rating: 0—4) caused an isolate from bean (Ph 106)
and the lowest (1.94) - from parsley. No strict relationship between isolate origin
and its pathogenicity was noted. In general bean, beet, lupin, soybean and peas
were strongly infected by the isolates while pepper and parsley the least.

Key words: Phoma exigua var. exigua isolates, pathogenicity, host-plant specificity,
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Introduction

Phoma exigua Desm. var. exigua, the plurivorous fungus (Boerema and Héweler
1967, Ondrej 1976, Johnston 1981, Marcinkowska 1984, 1985, Morgan-Jones and
Burch 1988, van der Aa et al. 2000, de Gruyter et al. 2002), has been isolated from
more than 200 host genera mainly in Europe, but also other continents. In Poland
the fungus occurred most often on Glycine max (L.) Merill (Marcinkowska 1984,
1985, Pieta and Pastucha 1993, Pastucha 1995) and Phaseolus vulgaris L. (Marcin-
kowska 1994 a, b). It was noted on seeds of Cyclamen persicum Mill. (Lacicowa et al.
1990), Bellis perennis L. and Celosia cristata L. (Lacicowa et al. 1991-1992), Lupinus
angustifolius L. (Nowicki 1995 b), Daucus carota L. (Nowicki 1995 a), Anethum gra-
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veolens L. (Nowicki 1996), Petroselinum sativum Hoffm. (= P. crispum) (Nowicki
1997). The fungus decreased seed germination and often caused seedling blight of
the mentioned plants and also root rot of Hypericum perforatum L. (Zimowska and
Machowicz-Stefaniak 2004). Phoma exigua var. exigua was recovered from Solanum
tuberosum L. tubers (Wnekowski 1991, Kurzawinska 1994) besides the specific
pathogen P. exigua var. foveata (Wnekowski 1991).

Phoma exigua var. exigua is known as a wound-pathogen of different plant spe-
cies (Boerema 1972, Ondrej 1976, Marcinkowska 1984, 1985) but sometimes may
cause severe seedling damping-off (Lacicowa et al. 1990) or symptoms of higher
intensity on leaves and stems (Marcinkowska et al. 1982, Machowicz-Stefaniak et
al. 2002) or stem-base and roots of older plants (Lacicowa et al. 1991-1992,
Zimowska and Machowicz-Stefaniak 2004). Considering the fungus polyphagous
nature and its easy survival in plant debris, this organism is a potential pathogen of
various species of plants. To obtain an answer how important pathogen might be P.
exigua var. exigua to any plant species the following questions arose: 1. Did differ-
ent plant species respond in the same way to the fungus isolates obtained from var-
ious plants? 2. Did isolates recovered from the particular plant species reveal
higher pathogenicity to their host-plants in comparison with non-host isolates?

Materials and methods

Cross-inoculation studies were performed with 11 isolates on 10 plant species
in spring 1997. Isolates were collected from seven plant species grown in the Cen-
tral and Southern Poland (PL) (Table 1). One (Ph 79) originated from Hungary
(H). The isolates were preserved in tubes on OA agar slants covered by mineral oil,
kept in refrigerator at 5°C, and as lyophilized cultures (Ph 16, 45, 62, 64).

Table 1
Origin of Phoma exigua var. exigua isolates

rItslcr)rlfll)t:r Isolate symbol Plant species organ Locality IS(;}:;OH
1 Ph 16 (CBS 118.94) Bean leaf Jankowice, PL 1993
2 Ph 23 Soybean leaf Jankowice, PL 1993
3 Ph 40 Triticale root Wroctaw, PL 1991
4 Ph 45 (CBS 119.94) Potato root Cracow, PL 1990
5 Ph 47 Bean stem Radzikow, PL 1990
6 Ph 49 Soybean seedling Radzikéw, PL 1991
7 Ph 58 Parsley seed Ciechanow, PL 1990
8 Ph 62 (CBS 112.94) Pepper fruit Warsaw, PL 1991
9 Ph 64 (CBS 121.94) Dill seedling Skierniewice, PL 1992
10 Ph 79 (DR/03) Soybean leaf Debrecen, H 1994
11 Ph 106 Bean leaf Jankowice, PL 1996
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Primary inoculation test was first done for each of 10 (without Ph 106) isolates
on their host-plants, since the cultures recovered between 1990-1996 were of dif-
ferent age. Fresh reisolates of the tested isolates were obtain from symptoms to be
used for comparative pathogenicity studies.

Cross-inoculation and inoculation of Pisum sativum L., Lupinus luteus L. and Beta
vulgaris L. were performed next with the obtained reisolates and the isolate Ph 106.
All inoculation tests were done in the same way under laboratory conditions. The
inoculation was done with mycelium agar discs (diameter 6 mm) taken from
non-sporulating part of seven-day-old cultures on OA, placed on clean plasters of
parsley, beet roots as well potato tubers or attached by pins to radicles of the seven
plant species (Table 1) (Marcinkowska 1984). For control treatment OA discs
were used. Plants were kept on wet filter paper in plastic chambers covered with
transparent lids, at temperature 20-22°C. 10 radicles or plasters were inoculated in
a chamber. Each treatment was replicated twice (two chambers, means 20 pieces)
in separate series. Pathogenicity of isolates was evaluated according to symptoms
developed seven days after inoculation.

Inoculation test with all isolates was also done in a growth chamber (100% of
RH, temperature 20-22°C) where intact three-week-old tested plant species were
sprayed with suspension of 10° conidia in 1 cm? of water amended with 0.04%
Tween. Paralelly inoculation of the same age pea plants by an isolate of Phoma
pinodella (Jones) Morgan-Jones et Burch (GA 243 - isolated in December 1996
from a seed of Pisum sativum var. arvense grown at Obrazdw) at the same conidial
concentration as P. exigua var. exigua isolates was performed. 12 to 15 plants of
tested species grown in two pots (replications) were inoculated. After seven days
of incubation plants were moved for two weeks to greenhouse with the same tem-
perature but lower humidity. After that time the test was evaluated.

Disease rating was based on infection degrees (0-4) as follow: O (healthy) -
symptomless radicles or plasters, 1 — very slightly infected (0-2 mm brownish le-
sions in length or diameter), 2 — slightly infected (2-5 mm brownish lesions in
length or diameter), 3 — moderately infected (5-10 mm brownish lesions in
length or diameter), 4 — strongly infected (brown lesions over 10 mm in length or
diameter).

Data were statistically calculated with Statgraphics Plus programme. Data
concerning disease intensity (ID — infection degree) were transformed as follow:
Log (ID + 1) to be subjected for analyses of variance using F-test. When signifi-
cant differences existed among the means, the multiple range test indicated on
them. Homogeneous groups were identified based on Fisher’s least significant
difference (LSD) procedure. One way variance analyses were performed when
pathogenicity of each isolate was evaluated to tested plants (Table 3). One way
variance analyses of infection of each plant species inoculated with individual
isolates (Table 4) were also done. A multifactor analysis of variance and the mul-
tiple range test were performed to identify significances of infection of plant spe-
cies by all isolates (Table 5).
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Results

All wounded plant species revealed disease symptoms. The intensity of symp-
toms varied for different combinations of tested plant species and isolates. When
infection of individual plant species was evaluated separately for each isolate the
response varied both for plants and isolates (Table 2).

Table 2
Infection of plants by the tested isolates (ID)

. Isolate symbol

Plant species 1

Ph 16 |Ph 47 |Ph 106|Ph 23 |Ph 49 |Ph 79 |Ph 40 |Ph 45 |Ph 58 |Ph 62 |Ph 64 [Mean
Pepper 3.50 | 2.85 | 2.65 | 1.95 | 1.95 | 1.50 | 1.75 | 2.60 | 1.85 | 2.20 | 2.10 | 2.26
Parsley 1.50 | 1.95 | 2.35 | 2.75 | 2.50 | 2.70 | 3.50 | 2.50 | 2.15 | 2.20 | 1.85 | 2.36
Triticale 1.85| 245|225 | 215 | 1.55 | 3.15 | 2.75 | 2.75 | 1.80 | 3.10 | 2.55 | 2.39
Dill 1.55 | 320 | 3.00 | 3.20 | 2.05 | 2.90 | 2.80 | 1.90 | 1.60 | 2.80 | 2.30 | 2.48
Potato 1.90 | 3.05 | 3.00 | 2.70 | 1.95 | 2.50 | 3.60 | 2.40 | 2.05 | 2.15 | 2.80 | 2.55
Pea 2.10 | 2.50 | 3.60 | 2.25 | 3.30 | 2.30 | 2.75 | 2.60 | 2.15 | 2.15 | 2.65 | 2.58
Soybean 2.40 | 3.35 | 3.60 | 3.25 | 2.05 | 3.10 | 2.15 | 2.40 | 2.00 | 2.10 | 2.35 | 2.61
Lupinus 3.20 | 2.85 | 3.20 | 2.55 | 2.20 | 3.25 | 2.95 | 2.20 | 2.05 | 2.80 | 2.15 | 2.67
Beet 2.25 | 3.05| 3.85 | 2.95 | 2.80 | 2.60 | 3.00 | 2.55 | 1.70 | 1.30 | 3.70 | 2.74
Bean 2.45 | 335 | 3.65 | 2.95 | 3.50 | 3.90 | 3.55 | 2.55 | 2.05 | 2.65 | 3.25 | 3.08
Mean’ 2.27 | 2.86 | 3.12 | 2.67 | 2.39 | 2.79 | 2.88 | 2.49 | 1.94 | 2.34 | 2.57

ID - amean infection degree (rating 0—4) for a particular plant species infected by an individual isolate.
'A mean infection degree of a plant species by all isolates.
’A mean infection degree for all tested plant species caused by an individual isolate.

The tested isolates behaved variously to inoculated plants (Table 3). An isolate,
quite strongly infecting a particular species could infect another one only slightly.
On beet, bean, dill and potato the 11 tested isolates showed the highest differentia-
tion of pathogenicity as six homogeneous groups were distinguished. Beet plants
were the most strongly infected by isolates: Ph 106 from bean and Ph 64 from dill,
while the lowest infection caused Ph 62 from pepper. Isolates: Ph 79 and 49 from
soybean, Ph 106 from bean and also 40 from triticale were the most pathogenic to
bean, but the least pathogenic was Ph 58 from parsley. The highest pathogenicity
to dill revealed six isolates and the lowest two of them. Potato plants were the
most strongly infected by Ph 40, the isolate from triticale, and the least by isolates
Ph 16, Ph 58 and Ph 62, isolated from: bean, parsley and pepper, respectively. Lo-
wer differentiation of isolates pathogenicity was noted to pea, pepper, parsley and
triticale plants, since five homogeneous groups were distinguished. Pathogenicity
of studied isolates was the less differentiated to lupin and soybean, as four homo-
geneous groups were found out.
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Table 3

Differences in pathogenicity of the tested isolates to studied plant species
based on the one way analysis of variance and multiple range tests

Beet ‘ Bean ‘ Pea ‘ Dill ‘Lupinus‘ Pepper ‘ Parsley ‘Triticale‘Soybean‘ Potato
Isolate | Isolate homogeneous groups of tested isolates
number| symbol & group
6 6 5 6 4 5 5 5 4 6
1 Ph16 | c b a a d e a a, b b a
2 Ph47 | e d, e b,c,d| f b, c d b c,d c,d e
3 Ph 106 | f e f e f d d c,d C d e
4 Ph23 | e c,d a, b f b b, ¢ d b, c c,d c,d e
5 Ph49 | d, e e f e c,d a b, ¢ c,d a a a
6 Ph79 | d f a,b,c| f d a d e c c, d
7 Ph40 | e e f d f c,d a, b e d, e a, b f
8 Ph45 | e b c,d b, ¢ a d c,d d, e b b, c
9 Ph58 | b a a a, b a a,b,c| bc a, b a a
10 Ph62 | a b, ¢ a e f b, ¢ c,d b, ¢ e a a, b
11 Phe4 | f d, e d d, e a b, c b c,d b d, e
Means 0.815 1.107 1.127 0.910 1.107 0.896 0.896 0.916 1.098 1.052
(Ph 62) | (Ph 58) | (Ph 16) | (Ph 16) | (Ph 58) | (Ph 79) | (Ph 16) | (Ph49) | (Ph 58) | (Ph 16)
1.576 1.587 1.520 1.425 1.439 1.482 1.495 1.416 1.520 1.520
(Ph 106) | (Ph 79) |(Ph 106)| (Ph23) | (Ph 79) | (Ph 16) | (Ph40) | (Ph 79) | (Ph 106)| (Ph 40)

Values in the same column marked with the same letter are not significantly different.
Means are presented from the lowest to the highest values.

The inoculated plants were variously infected by tested isolates (Table 4). Dif-
ferences in infection caused on each plant species by the studied isolates were the
highest for two isolates: Ph 106 from bean and Ph 64 of dill, since six homoge-
neous groups were distinguished. The first isolate caused the highest infection on
beat, bean, pea and soybean, and the lowest on triticale and parsley. Ph 64 infected
mostly beet, but parsley, lupinus and pepper showed the lowest infection. Lower
differentiation of plant infection by isolates: Ph 23, Ph 49, Ph 79 and Ph 58 was
noted, as five homogeneous groups were found out. The differentiation of plant in-
fection was the lowest for five isolates (Ph 16, 47, 40, 45 and 62) for which four ho-
mogeneous groups were distinguished.

The 11 isolates were collected from seven plant species, but only four of them
(Ph 47, Ph 106, Ph 23 and Ph 58) caused the strongest infection of their host-
-plants (Table 4).

The multifactor analysis of variance revealed that the most infected species by
all isolates was bean and the least pepper according to six homogeneous groups
(Table 5). Parsley, triticale, and dill belong to a group of less infected plants, potato
to a little more infected, while moderate response was shown by peas, soybean,
lupinus and beet.
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Table 4

Differences in infection of the studied plant species by each of the isolates
based on the one way analysis of variance and multiple range tests

Bean { Bean @ Soybean Soybean| Triticale| Potato @ Pepper | Dill
Plant | Ph 16 Ph47/Rh 106{\Ph 23| Ph49 | Ph79 | Ph40 | Ph 45 \Ph 58/ Ph 62 | Ph 64
species homogeneous groups of infected plant species
4 4 6 5 5 5 4 4 5 4 6
Beet c c,d f d, e d b, c c d a, b a f
Bean c D d, e e e d I c,d el ¢, d e
Pea b,c | b e f a, b e b c c e b c,d
Dill a d c,d e b c,d c a a d b, c
Lupinus | d b,c,d| d, e b, ¢ b, ¢ d C b c,de| d a,b
Pepper d b,c | b, c a b a a c b,c,d| b, c a, b
Parsley a a a, b c,d c,d b, ¢ d b, c @ b a
Triticale | b b a a a d C c,d c,d el d b, ¢, d
Soybean | ¢ d e,f |CeD b d b b,c | cde|b b, c
Potato b ¢cd | ¢d c,d b b d b, ¢ d, e b d, e
Means | 0.896 | 1.049 | 1.170 1.072 0.916 0.896 0.991 1.034 | 0.931 0.815 1.038
(parsley) | (parsley)| (triticale)| (pepper) | (triticale) | (pepper) | (pepper) | (dill) | (dill) | (beet) |(parsley)
1.482 | 1.464 | 1.576 1.436 1.491 1.587 1.520 1.386 | 1.142 1.381 1.542
(pepper)| (bean) | (beet) |(soybean)| (bean) | (bean) | (potato) | (beet) |(parsley)|(triticale)| (beet)

Values in the same column marked with the same letter are not significantly different.
Means are presented from the lowest to the highest values.

Pathogenicity of isolates was also variable and divided into seven homogeneous
groups (Table 5). The less pathogenic was isolate Ph 58. The isolates: Ph 16, Ph 62
and Ph 49 could be treated as weakly pathogenic, Ph 45 and 64 as moderately, but

Table 5

Multifactor analysis of variance and multiple range tests of the tested
plant infection by studied isolates

Soucesf | Pesresef | Mo | e | 16 Mean’
Isolate® 10 1.793 0.0000 7 1.067 (Ph 58) - 1.396 (Ph 106)
Plant® 9 0.992 0.0000 6 1.147 (pepper) — 1.383 (bean)
Interactions 90 0.402 0.0000

'Since P-values are less than 0.05, the tested factors have a statistically significant effect on Log
(ID + 1) at the 95.0% confident level.

*Number of homogeneous groups within which there are not statistically significant differences,
discriminate among the means, according to the lowest significant differences (LSD) of Fisher’s proce-
dure.

*Means are presented from the lowest value to the highest one.

‘Expressed as mean infection over plants.

*Expressed as mean infection over isolates.
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Table 6
Mean infection degree (ID: 0-4) caused on plants by studied isolates
. Isolate symbol
Plant species
Ph 47 Ph 49 Ph 79 Ph 40 Ph 62 GA 243

Beet 0 0 1 0 1 -
Bean 1 1 1 0 1 -
Pea 0 0 0 1 1 3

Ph 23, Ph 79, Ph 47, and Ph 40 revealed higher pathogenicity in comparison to Ph
106 which was the most pathogenic.

The intact plants were infected only sporadically showing single spots on leaves
of beet, bean and pea (Table 6). Beet leaves showed symptoms inoculated with iso-
late Ph 79 of soybean and Ph 62 from pepper. Symptoms were seen on bean inocu-
lated with four isolates: Ph 47 from bean, Ph 49 and 79 from soybean and Ph 62
isolated from pepper. Pea plants were infected by isolates: Ph 40 of triticale and Ph
62 from pepper.

Pea leaves and stems showed a lot of brown spots in lower-half of plants inocu-
lated with conidia of P. pinodella. Symptoms and pycnidia with conidia were charac-
teristic for this species (Marcinkowska 1997).

Discussion

Reaction of 10 tested plant species to the 11 studied isolates was very differen-
tiated what means that the plants did not respond similarly to the fungus popula-
tion. The same species was strongly infected by some isolates while quite weakly
by another one. It was impossible to point out clearly species less or more suscepti-
ble to all isolates separately but only when data were expressed as mean infection
over isolates. Such calculations allowed to indicate on differences in susceptibility
of various species to existing population of P. exigua var. exigua, being the highest
for bean and the lowest for pepper.

The results of inoculation tests gave also the answer to the second question
placed in the introduction. Not all isolates recovered from particular species
caused stronger infection to their hosts, but it really happened for tested isolates
from bean, soybean and parsley. However, isolates obtained from bean showed dif-
ferent pathogenicity even to its host-plant. It indicated on no relationship between
an isolate origin and its pathogenicity. Also infection degree caused by other iso-
lates to their host-plants supported a lack of host-specificity in population of the
fungus. Symptoms were observed after cross-inoculation of the tested plants and
isolates, as well also for beet, lupinus and peas, the species which were not pro-
vided with host isolates.

Differences in isolates’ pathogenicity seems to be very difficult for explanation.
Data of Polish investigations showed that P. exigua var. exigua was quite often re-
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covered from bean and soybean (Marcinkowska et al. 1982, Marcinkowska 1985,
1994 b, Pieta and Pastucha 1993). And as a consequence slightly higher pathoge-
nicity of the isolates from bean and soybean might be a result of adaptation of P.
exigua var. exigua population to the mentioned plants. Cross-inoculation studies
were done with 10 fresh reisolates and one isolate (Ph 106), just collected from
bean leaf. It might be possibly as this newly recovered isolate revealed the highest
pathogenicity because of its stright recovering. In the performed studies the isolate
Ph 58 showed the lowest pathogenicity to the tested plants and so also for soybean.
But, according to Koévics et al. (1999), when soybean was inoculated with four P.
exigua var. exigua isolates, the Ph 58 shown the same pathogenicity as one Hungar-
ian obtained from soybean, and both of them were less pathogenic than the Polish
one from Rubus sp. and the Hungarian from G. max.

The studies proved once again a wound-pathogen nature of P. exigua var. exigua,
since symptoms had appeared only caused by five out of 11 isolates and only on a
few intact plants of three species, but not on soybean, and these data are in contra-
diction to those noted by Kovics et al. (1999). Additionally, it should be underline
that in these studies the most pathogenic isolate (Ph 106) did not cause any symp-
toms on intact plants. The presented results are in agreement with inoculation
data obtained for 33 isolates collected only from soybean (Marcinkowska 1984).
On the other hand symptoms had been noted also on soybean under natural field
conditions, however mainly on weakened yellowing and ripening plants (Marcin-
kowska et al. 1982). When under the same conditions inoculation of intact pea
plants was done with P. exigua var. exigua isolates and P. pinodella isolate, all plants
inoculated with the last species, peas specific pathogen, showed symptoms and
they were characteristic for Ascochyta blight (Marcinkowska 1997). This positive
control treatment proved that conditions were suitable for infection, but only P.
pinodella infected all intact plants, while merely two out of 11 isolates of P. exigua
var. exigua caused a few spots on pea intact plants. Those symptoms were probably
accidentally happened by this wound pathogen.

Evaluation of P. exigua var. exigua importance to various plants is rather impos-
sible because of many factors influencing disease development, for instance — avail-
ability and richness of population, environmental conditions, but on the other
hand the fungus plurivorous character causes widespread occurrence and easily
available source of inoculum.

Streszczenie
PATOGENICZNOSC NIEKTORYCH IZOLATOW PHOMA EXIGUA VAR. EXIGUA

Badano wlasciwosci chorobotwoércze izolatéw Phoma exigua var. exigua zebra-
nych w latach 1990-1996 z réznych czesci Phaseolus vulgaris (Ph 16, 47, 106), Glyci-
ne max (Ph 23, 49, 79), Triticale (Ph 40), Solanum tuberosum (Ph 45), Petroselinum sa-
tivum (Ph 58), Capsicum annuum (Ph 62) i Anethum graveolens (Ph 64). Izolat Ph 79
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pochodzit z Wegier, pozostate 10 izolatéw zebrano w potudniowej i srodkowej Pol-
sce. Przeprowadzono inokulacje krzyzowa oraz doswiadczenia infekcyjne z Pisum
sativum, Lupinus luteus i Beta vulgaris. Inokulowano roéliny grzybnig w krazkach po-
zywki owsiano-agarowej (OA). Krazki wykladano na plastry korzeni pietruszki,
buraka i bulw ziemniaka oraz na kietki pozostatych gatunkéw roélin. Krazki przy-
twierdzano do kietkdéw za pomoca szpilek. Inokulowane czeéci rodlin wyktadano
na wilgotna bibule filtracyjna umieszczong w plastikowych pojemnikach przykry-
tych pokrywkami przepuszczajacymi $wiatto. Roéliny pozostawiano na siedem dni
w temperaturze 20-22°C, a nastepnie oceniano ich porazenie. W kabinie wzrosto-
wej wykonano inokulacje nieuszkodzonych roélin 10 gatunkéw wszystkimi izo-
latami P. exigua var. exigua oraz jednym izolatem Phoma pinodella z grochu. Ino-
kulowano, opryskujac zawiesing konidiéw roéliny trzytygodniowe rosngce w
doniczkach (po dwie dla kazdej kombinacji), i po dwéch tygodniach notowano wy-
niki do$§wiadczenia.

Na wszystkich skaleczonych roélinach wystgpity objawy chorobowe, na nie-
uszkodzonych za$ pojawily sie sporadyczne plamy jedynie na lisciach fasoli, grochu i
buraka oraz na wszystkich roélinach grochu inokulowanych P. pinodella. Nasilenie
objawoéw roéznito sie zaleznie od badanego gatunku i izolatu. Rosliny reagowaly bar-
dzo réznorodnie na populacje grzyba. Roélinami najsilniej porazonymi przez wszyst-
kie izolaty byty: fasola, burak, tubin, a takze soja i groch, natomiast najstabiej byty
porazone papryka i pietruszka. Zaden z badanych izolatéw nie byl specyficzny dla te-
stowanych gatunkéw roélin. Izolaty zachowywaly sie w rézny sposéb w stosunku do
inokulowanych roélin. Niektére z nich byly bardziej patogeniczne dla gatunkow ros-
lin, z ktérych je izolowano. Dwa z trzech izolatéw uzyskanych z fasoli i soi oraz po
jednym z pszenzyta i kopru wyréznily sie najwieksza patogeniczno$cig w stosunku
do wszystkich gatunkéw roélin. Izolaty réznily sie patogenicznoscia wobec roélin.
I tak, w skali 0—4, najwyzszy (3,12) stopienl porazenia wykazal izolat z fasoli (Ph 106),
a najnizszy (1,94) — z pietruszki (Ph 58). Badania wykazaly brak $cislej zaleznosci
pomiedzy pochodzeniem izolatu a jego zdolnosciami chorobotwérczymi.
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