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Abstract

152 isolates of Fusarium oxysporum from China aster, carnation, narcissus and
tulip, assigned as formae speciales were compared for their ability of cross-infec-
tion. 25 isolates of F. oxysporum which caused symptoms on secondary hosts, one
isolate of f. sp. dianthi and three isolates of f. sp. narcissi which did not induce dis-
ease symptoms on secondary hosts were tested for vegetative compatibility by par-
ing of the nitrate nonutilizing mutants. All of the examined isolates of F. oxysporum
f. sp. callistephi and F. oxysporum f. sp. narcissi (except for one unexplained strain)
were assigned to separate, one-isolate VC groups. Isolates of F. oxysporum f. sp.
dianthi were assigned into three clearly distinct VCGs. Five out of 11 F. oxysporum f.
sp. tulipae isolates were classified to one VC group, the other isolates to different
one-isolate VCGs. There was no complementation between isolates of different
formae speciales.

Key words: Fusarium oxysporum, formae speciales, cross-infection test, vegetative
compatibility grouping

Introduction

Fusarium oxysporum is one of the most common soil-borne fungi throughout the
world. The species includes both non-pathogenic strains and highly specific plant
pathogens (Booth 1971). Many strains of F. oxysporum are pathogenic to ornamen-
tal plants, like carnation, aster or bulbous ornamentals: Gladiolus, Crocus, Iris,

Phytopathol. Pol. 43: 77-92
© The Polish Phytopathological Society, Poznan 2007
ISSN 1230-0462



78 M. Rataj-Guranowska, K. Pieczul, I. Wach and A. Saniewska

Lillium, Narcissus, and Tulipa in greenhouse and outdoor cultivation (Baayen and
Gams 1988, Boerema and Hamers 1988, 1989).

The species is responsible for vascular wilt of many crop plants. Fusarium
oxysporum f. sp. dianthi causes typical vascular disease on carnation (Nelson et al.
1981). Fusarium oxysporum f. sp. callistephi is the cause of vascular wilt of Callistephus
chinensis plants (Baker 1972). Fusarium oxysporum isolates show no special prefer-
ence for vascular tissue of bulbs, and they do not cause typical vascular wilt dis-
eases (Linderman 1981). Fusarium oxysporum f. sp. narcissi causes typical basal rot of
narcissus. The rot gradually spreads through the basal plate and up the inners
scales.Tulip bulbs infected with F. oxysporum f. sp. tulipae show gray-brown lesions
scattered over the bulbs scales, with acid smell of the early soft root. Tulip bulbs
infected by Fusarium oxysporum f. sp. tulipae can produce considerable quantities of
ethylene, enough to cause gummosis of diseased and healthy bulbs, and the phe-
nomenon affects the flowering of healthy bulbs following the storage period in the
vicinity of infected bulbs (Kamerbeek and De Munk 1976).

The first system of taxonomical classification of F. oxysporum was based on
morphology of conidia (Messiaen and Cassini 1981). Initially pathogenic strains
of F. oxysporum have been divided into formae speciales on the basis of virulence
to particular host plants (Gordon 1965, Armstrong and Armstrong 1981). So far
more than 120 host-specific formae speciales and races have been described.
Many formae speciales have been subdivided into races based on their pathoge-
nicity to different host genotypes (Correll 1991). Unfortunately, pathogenicity
tests are subjective and influenced by many variables like temperature, humidity
and age of plants. Many isolates of formae speciales are pathogenic not only to
one species of host plant, but the specificity of many others is not limited. Fol-
lowing the work initiated by Puhalla (1985), several isolates of F. oxysporum
formae speciales have been grouped on the basis of vegetative compatibility — a
capability to form heterokaryons by anastomosis between isolates (Puhalla 1985,
Correll et al. 1987). Isolates belonging to the same vegetative compatibility
group (VCG) are considered genetically the same or very similar. Vegetative
compatibility allows also to characterize non-pathogenic populations of F. oxyspo-
rum, thus the test is an excellent tool for studying genetic diversity (Katan et al.
1989, Gordon and Okamoto 1991, Loffler and Rumine 1991, Baayen et al. 1998,
Lori et al. 2004).

This paper describes vegetative compatibility within and between 29 isolates
of F. oxysporum from Callistephus chinensis, Dianthus caryophyllus semperflorens flore
pleno hybr. hort., Narcissus sp. and Tulipa gesneriana from which 25 isolates in the
artificial cross-pathogenicity infection test caused disease symptoms also on sec-
ondary hosts.
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Materials and methods

Fungal strains

The isolates of F. oxysporum were collected from 1995 to 2003 in Poland and The
Netherlands. All of them originated from naturally diseased plants (showing wilt
symptoms) of the following species: Callistephus chinensis, Dianthus caryophyllus
semperflorens flore pleno hybr. hort., Tulipa gesneriana and Narcissus. Isolation was per-
formed by a standard procedure. Plants showing symptoms of Fusarium wilt were
collected and fragments of vascular tissue and fragments from necrotic spots of
bulbs scales after disinfection were excised and subcultured on potato dextrose
agar (PDA, Merck). The plates were kept at 25°C until fungal colonies emerged.
Single-spore isolates were made of each strain by making water suspension of
spores placed in drops on PDA. From each isolate one single conidial strain was
obtained. PDA was also used to maintain the resulting cultures. The isolates were
identified as F. oxysporum based on their morphological characteristics (Raillo
1950, Booth 1971).

Pathogenicity tests

Pathogenicity tests for primary host

Laboratory tests. Pathogenicity of all single-spore isolates of F. oxysporum orig-
inating from D. caryophyllus semperflorens flore pleno hybr. hort. (148 isolates), Narcis-
sus sp. (132 isolates) and T. gesneriana (247 isolates) cultured on PDA medium
were tested on unrooted D. caryophyllus seedlings of ‘Master’, Narcissus bulbs of
‘Carlton’ and Tulipa bulbs of ‘Apeldoorn’. The unrooted seedlings of Dianthus and
bulbs of Tulipa and Narcissus were placed on a plastic net in a tray lined with wet fil-
ter paper. Bulbs (near basal plate) and seedlings (at node) were inoculated with
mycelial plugs (5-mm-diameter) of a seven-day-old F. oxysporum culture and incu-
bated at 25°C in the dark for eight days. The size of necrosis caused by isolates on
Dianthus seedlings, Narcissus and Tulipa bulbs was measured after seven and 14 days
of incubation. Five seedlings and five bulbs were used for each treatment and the
experiment was repeated three times.

Greenhouse tests. Inocula from single-spore 88 isolates obtained from C. chi-
nensis and 38 isolates obtained from D. caryophyllus which caused disease symptoms
in unrooted carnation seedlings were prepared on Malt extract. Isolates of F. oxy-
sporum were grown in 250 cm3 Erlenmeyer flasks with 100 cm? of Malt extract me-
dium for six days at 25°C in an orbital shaker incubator at 140 rpm. Pathogenicity
of the isolates was tested on 42-day-old seedlings of C. chinensis ‘Ewa’ and rooted
seedlings of D. caryophyllus ‘Master’. The roots of control plants were dipped in tap
water, while those of the treated plants were dipped in a conidial suspension of 2 x
10° conidia per 1 cm3 for 25 min. Nine plants per isolate were inoculated and trans-
ferred to pots 9-cm in diameter (one plant per pot) filled with sterilized substrate
(peat and sand 3:1). The plants were kept in a glasshouse at 25°C and 13 h photo-
period. Light was provided by white fluorescent Philips SON-T AGRO 400 W
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lamps. The number of diseased plants was recorded on the 14th day after inocula-
tion and repeated every seven days until the 72nd day. The experiment was re-
peated twice. Samples from diseased plants and from necrotic tissue in bulbs were
washed under top water, dried and placed in 65% ethanol for 120 s. The fragments
from vascular tissue of diseased plants of C. chinensis and D. caryophyllus and the
fragments from the necrotic spots of bulbs scales were placed on PDA medium and
incubated at 25°C until small colonies emerged on the medium. The isolates were
identified during microscopic observations as F. oxysporum and on the basis of plant
host infection considered as formae speciales. Single-spore isolates were obtained
again from pathogenic isolates, after reisolation from primary host.

Cross-pathogenicity infection test on secondary hosts

In further study cross-infections were performed with different F. oxysporum
formae speciales; selected groups of isolates varied in virulence, place of isolation
from infected plants, different place of cultivation, etc. Some of the F. oxysporum f.
sp. tulipae isolates did not induce gummosis in tulip bulbs.

Pathogenicity of 23 isolates of F. oxysporum £. sp. callistephi (Foc), 38 isolates of F.
oxysporum f. sp. dianthi (Fod), 36 isolates of F. oxysporum f. sp. narcissi (Fon) and 55
isolates of F. oxysporum f. sp. tulipae (Fot) was checked on non-host species, China
aster ‘Ewa’, carnation ‘Master’, narcissus ‘Carlton’ and tulips ‘Apeldoorn’ (de-
scribed in previous chapter).

Further, fragments of tissue from secondary hosts with symptoms of disease
were taken for mycological analysis. Isolates of F. oxysporum obtained from reisola-
tion were compared macroscopically and microscopically with Fusarium cultures
used initially for inoculation tests on primary host plants. Next, reisolates of F.
oxysporum, causing disease symptoms on secondary host plants, were used in
pathogenicity tests on primary host plants.

Vegetative compatibility

29 isolates of F. oxysporum considered as formae speciales were characterized by
means of vegetative compatibility (Table 1).

Recovery of nit mutants. The single-spore cultures were incubated for five
days at room temperature on PDA (Difco) medium. Plugs of PDA medium over-
grown by mycelium were subcultured on Petri dishes (10-cm-diameter) with PDA
supplied with 6% potassium chlorate or MM medium with 6% chlorate and
asparagine to recover nit mutants (Correll et al. 1987). These two media have been
chosen as optimal for nit mutants recovery in F. oxysporum (Rataj-Guranowska et
al. 2001). After 4-10 days the cultures’ incubation at room temperature the puta-
tive mutants were taken from the edges of colonies into MM. They have been
subcultured at 20 points per plate. Whenever it was possible, putative mutants
were taken from fast-growing chlorate-resistant sectors.

Characterization of nit mutants. Petri dishes with growing cultures were in-
cubated at room temperature for three-five days. In accidental combinations of
mutants heterokaryon formation in situ was observed. That allowed a preliminary
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Table 1
Strains of Fusarium oxysporum f. sp. callistephi (Foc),
F. oxysporum f. sp. dianthi (Fod), F. oxysporum f. sp. narcissi (Fon)
and F. oxysporum f. sp. tulipae (Fot) used in the study

Isolate Source of isolation (host plant) Location .Year .Of

code isolation
Foc 5 roots of Callistephus chinensis Poland (Skierniewice) | 2001
Foc 48  |roots of Callistephus chinensis Poland (Skierniewice) | 2001
Foc 65  |soil of Callistephus chinensis cultivation Poland (Skierniewice) | 2001
Foc 68  |shoot of Callistephus chinensis Poland (Zielonki) 1995
Fod 0 |roots of Dianthus caryophyllus semperflorens flore pleno hybr. hort. |Poland (Skierniewice) | 2000
Fod 52 |roots of Dianthus caryophyllus semperflorens flore pleno hybr. hort. |Poland (Warsaw) 2001
Fod 59  |roots of Dianthus caryophyllus semperflorens flore pleno hybr. hort. |Poland (Warsaw) 2001
Fod 95  |roots of Dianthus caryophyllus semperflorens flore pleno hybr. hort. |Poland (Chelm) 2001
Fod 101 |stalk of Dianthus caryophyllus semperflorens flore pleno hybr. hort. |Poland (Chelm) 2001
Fod 120 |stalk of Dianthus caryophyllus semperflorens flore pleno hybr. hort. |Poland (Kalisz) 2002
Fod 126 |stalk of Dianthus caryophyllus semperflorens flore pleno hybr. hort. |Poland (Kalisz) 2002
Fod 140 |stalk of Dianthus caryophyllus semperflorens flore pleno hybr. hort. |Poland (Kalisz) 2002
Fod 149 |soil of Dianthus caryophyllus semperflorens flore pleno hybr. hort. |Poland (Kalisz) 2002

cultivation

Fon 47 |bulbs of Narcissus Poland (Skierniewice) | 2000
Fon 85 |bulbs of Narcissus Poland (Skierniewice) | 2001
Fon 95 |bulbs of Narcissus Poland (Skierniewice) | 2001
Fon 101 |bulbs of Narcissus Poland (Lomianki) 1995
Fon 104 |bulbs of Narcissus Poland (Lomianki) 1995
Fot 17  |bulbs of Tulipa gesneriana Poland (Blonie) 2001
Fot 23 |bulbs of Tulipa gesneriana Poland (Btonie) 2001
Fot 36 |bulbs of Tulipa gesneriana Poland (Skierniewice) | 2001
Fot 56  |bulbs of Tulipa gesneriana Poland (Skierniewice) | 2001
Fot 58  |bulbs of Tulipa gesneriana Poland (Skierniewice) | 2001
Fot 68  |bulbs of Tulipa gesneriana Poland (Gdarisk) 2001
Fot 150 |bulbs of Tulipa gesneriana Poland (Skierniewice) | 2002
Fot 188 |bulbs of Tulipa gesneriana Poland (Gdansk) 2002
Fot 218 |bulbs of Tulipa gesneriana The Netherlands 2003
Fot 242 |bulbs of Tulipa gesneriana The Netherlands 2003
Fot 252 |soil of Tulipa gesneriana cultivation Poland (Blonie) 2003

selection of compatible pairs of mutants during the incubation period of 7-14 days.
In the same time all mutants - sparse and fast growing cultures were phenotyped
by their growth on selective mediums (Correll et al. 1987). Mutants were identi-
fied as nit M or nit 1/3. The preliminary selected mutants and all mutants identified
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as nit M were chosen altogether for the following work. Usually about 10-12 mu-
tants were paired in all possible combinations. One or two pairs of mutants that
were the most efficient in heterokaryon formation within the isolate were selected
as isolate testers (Rataj-Guranowska 2001).

Complementation test. All possible pairings between all isolate-testers
within formae speciales and between testers of various formae were performed.
Heterokaryon formation was observed on the 7th and the 14th incubation day. All
isolate-testers were kept under 10% glycerol at —-70°C.

Results

Pathogenicity test

The results of pathogenicity test of F. oxysporum for primary hosts: C. chinensis,
D. caryophyllus, Narcissus and T. gesneriana with induced symptoms of fusariosis gave
opportunity to select isolates of F. oxysporum f. sp. callistephi, F. oxysporum f. sp.
dianthi, F. oxysporum f. sp. narcissi, F. oxysporum f. sp. tulipae.

Further studies showed symptoms of disease caused by different formae spe-
ciales of F. oxysporum on secondary hosts. Among 23 isolates of F. oxysporum f. sp.
callistephi, only one isolate (Foc 65) infected carnation, narcissus and tulip bulbs,
the other one — Foc 68 infected carnation and narcissus. Isolate Foc 5 was patho-
genic only to narsissus and Foc 48 to tulips. Among 38 isolates of F. oxysporum f. sp.
dianthi, four of them (Fod 59, 95, 120, 149) infected China aster, narcissus and tulip
bulbs. Isolates Fod 52 and Fod 140 were pathogenic to narcissus and tulip but on
China aster and tulip disease symptoms caused only Fod 101 and Fod 126. Only two
out of 36 tested isolates of F. oxysporum f. sp. narcissi induced slight disease of China
aster, but none of them showed pathogenicity to carnation or tulip bulbs. Four out
of 55 isolates (Fot 36, 150, 242, 252) of F. oxysporum f. sp. tulipae were pathogenic to
every tested plant species. Isolates Fot 23 and Fot 58 infected China aster and nar-
cissus, while Fot 56 and Fot 188 infected China aster and carnation. Fot 218 in-
duced disease symptoms on carnation and narcissus but isolates Fot 17 and Fot 68
only on narcissus bulbs (Table 2).

The disease symptoms induced by isolates from all formae speciales of F.
oxysporum on secondary hosts were less destructive and weaker in comparison to
symptoms on their primary hosts (Table 2, Phots. 1-6). Cultures of Fusarium ob-
tained from secondary host plants infected the primary host plants from which
they were initially isolated (Phot. 7).

Vegetative compatibility

From all strains nit mutants were obtained. There was a difference in the effi-
ciency of nit mutants recovery from two media. From MM containing 6% KClO,
medium more mutants were obtained (60% of totality) than from PDA with 6%
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KCIO; (40%). Complementation between mutants was tested on MM medium.
Appearing heterokaryons were checked after five and 10 days of incubation. All
isolates except Foc 68 were self-compatible.

Table 2

Data of cross-infection pathogenicity test on China aster, carnation narcissus
and tulips after inoculation with Fusarium oxysporum f. sp. callistephi (Foc),
F. oxysporum f. sp. dianthi (Fod), F. oxysporum f. sp. narcissi (Fon)
and F. oxysporum f. sp. tulipae (Fot)

Isolate code | Callistephus chinensis | Dianthus caryophyllus Narcissus Tulipa gesneriana
Foc 5 ++ + + - + -
Foc 48 ++ + + - - +
Foc 65 ++ + + + + + +
Foc 68 ++ + + + + -
Fod O - + - -
Fod 52 - + + + + + + + +
Fod 59 + ++ + + + + + +
Fod 95 + + + + + + + + +
Fod 101 + + + + - +
Fod 120 + + + + + + + + +
Fod 126 +++ + + + - + + gums
Fod 140 - ++ + + + + + +
Fod 149 + + + + + + +
Fon 47 - - ++ + + -
Fon 85 - - + + -

Fon 95 - - + + -

Fon 101 + + - + + + + -

Fon 104 + - ++ + + -

Fot 17 . B + + + + + gums
Fot 23 + B + + +

Fot 36 + + + + + + + + gums
Fot 56 + + - ++ + +
Fot 58 + - + + +

Fot 68 - - + + + + + gums
Fot 150 + + + + + +

Fot 188 + + - + + + + gums
Fot 218 - + + + + + + + gums
Fot 242 + + + + + + + gums
Fot 252 + + + + + + +

+, + +, + + +, + + + + denote relative differences in disease symptoms, — denote lack of symp-
toms of disease.
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Phot. 1. Disease symptoms caused by Fusarium oxysporum f. sp. dianthi (Fod 95) on carnation
(photo by A. Saniewska)
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Phot. 2. Disease symptoms caused by Fusarium oxysporum f. sp. dianthi (Fod 95) on narcissus (scales)
(photo by A. Saniewska)

Nine isolates of F. oxysporum f. sp. dianthi were assigned into three clearly dis-
tinct VC groups. The first one — VCG I contained isolates: Fod 52 and Fod 140
(pathogenic to tulips and narcissus). Four isolates: Fod 59, 95, 120, 149 pathogenic
to China aster, narcissus and tulip bulbs were classified as VCG II. Also isolates
Fod 101 and Fod 126 (pathogenic to tulip bulbs and China aster) were assigned to
group VCG IL. One isolate of F. oxysporum f. sp. dianthi — Fod 0 was assigned to
one-isolate VCG III, it was slightly pathogenic to carnation. Five isolates of F.
oxysporum f. sp. tulipae: Fot 17, Fot 23, Fot 36, Fot 56 and Fot 68 were classified as one
group — VCG IV, but the others six isolates were assigned to single isolate VCG

Phot. 3. Disease symptoms caused by Fusarium oxysporum f. sp. dianthi (Fod 95) on China aster
(on right) (photo by A. Saniewska)
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Phot. 4. Disease symptoms caused by Fusarium oxysporum f. sp. dianthi (Fod 95) on tulip bulbs
(photo by A. Saniewska)

Phot. 5. Disease symptoms caused by Fusarium oxysporum f. sp. narcissi (Fon 104)
on narcissus (scales) (photo by A. Saniewska)

groups (V-X). Some of the isolates were pathogenic to China aster, carnation and
narcissus but the other had limited host specificity. There was no correlation be-
tween VCG group and pathogenicity. All isolates of F. oxysporum f. sp. callistephi
have been classified to separate one-isolate VCG groups (XI-XIII), all of them
caused slight disease symptoms on at least one of the host species tested. Only two
strains of F. oxysporum f. sp. narcissi (Fon 101, 104) caused infection on China aster,
during VCG analysis there was assumption that they belong to one VC group. The
rest of isolates studied were classified as separate VCGs and were not pathogenic
to secondary host plant tested. There was no complementation between isolates of
different formae speciales (Table 3).
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Phot. 6. Disease symptoms caused by Fusarium oxysporum f. sp. narcissi (Fon 104) on China aster
(on right) (photo by A. Saniewska)

Fon 104 rc¢

Phot 7. Disease symptoms caused by Fusarium oxysporum f. sp. narcissi (Fon 104 rc) on narcissus scales
after reisolation from diseased China aster (see Phot. 6) — inoculated previously with Fon 104
(photo by A. Saniewska)

Discussion

Our results show that 25 out of 152 F. oxysporum isolates assigned as formae
speciales: callistephi, dianthi, narcissi and tulipae, were pathogenic to another host
plant species, however to smaller extent than to their major hosts. Many formae
speciales of F. oxysporum have the ability to cause infection of more than only their
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host plant (Armstrong and Armstrong 1971, Werner and Rataj-Guranowska 1997,
Cafri et al. 2005, Carder 2006 — personal communication). Many of the formae
speciales have been characterized by vegetative compatibility grouping, the studies
usually indicated genetic isolation of the formae speciales, with several exceptions
(Rataj-Guranowska and Walkowiak-Cagara 1994, Rataj-Guranowska et al. 2003).

It was mentioned that F. oxysporum f. sp. callistephi is a pathogen of China aster,
African marigold (Tagetes erecta) and Rhus (Rhus typhina) (Armstrong and
Armstrong 1981). In infection tests Armstrong and Armstrong (1971) revealed
that F. oxysporum f. sp. callistephi did not parasite carnation and narcissus plants. In
our study all isolates of F. oxysporum f. sp. callistephi (classified as separate VCG
groups) caused slight disease symptoms at least one of the tested plant species.

Our results with F. oxysporum f. sp. dianthi correspond to several other studies,
which showed that population of F. oxysporum from Dianthus was homogenous in
Israel and Greece. All isolates except non-pathogenic isolates belonged to one VC
group assigned 0021 (Katan et al. 1989, Elena and Tjamos 1995). Baayen and
Kleijn (1989) described five VC groups in Europe. Aloi and Baayen (1993) have
shown the occurrence of those VCGs in Europe: groups 0020, 0021, 0022 was found
mainly in Italy and The Netherlands, 0023 and 0024 in Germany. They described
also three, single-isolate VC groups — 0025, 0026 and 0027 from The Netherlands.
There is a possibility that our isolates belong to previously mentioned groups.

There are few data about VCGs within ornamental bulbous plants. Roebroeck
and Mes (1992) and Mes et al. (1994) described three vegetative compatibility
groups: 0340, 0341 and 0342 within a worldwide collection of F. oxysporum from
Gladiolus sp. and other iridaceous plants. Loffler and Rumine (1991) placed
lily-pathogenic isolates into four VC groups and they did not observe compatibility
between pathogenic and non-pathogenic lily isolates. Baayen et al. (1998) classi-
fied isolates of F. oxysporum £. sp. lilii from The Netherlands, Italy, Poland and USA
into one 0190 group and saprotrophic isolates belonged to unique VCGs. These
authors described also referenced isolates of F. oxysporum f. sp. tulipae as separate
VCG 0230. Our results showed that some of the tested strains of F. oxysporum f. sp.
tulipae were pathogenic to China aster, carnation and narcissus but the other ones
had a limited host specificity and there was no correlation between VCG group and
pathogenicity. Isolates of VCG IV induced disease symptoms on different host
plants. Probably the phenomenon is connected with specialization to bulb infec-
tion. However, the possibility to induce vascular disease on China aster and carna-
tion was rather unexpected, considering previous results.

According to Carder (2006 — personal communication) Narcissus sp. cultivars
are susceptible only to F. oxysporum f. sp. narcissi. The author checked pathogenicity
of most common formae speciales to Narcissus sp., including F. oxysporum f. sp.
tulipae. Our studies showed that two strains of F. oxysporum f. sp. narcissi caused in-
fection of China aster.

In the light of presented results it seems that the studied F. oxysporum formae
speciales (f. sp. callistephi, f. sp. dianthi, f. sp. narcissi, f. sp. tulipae) are genetically iso-
lated, including also some cross-infecting isolates weekly pathogenic to secondary
host plants. Taking also into account that disease symptoms were less destructive on
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secondary hosts, we suggest that the status of F. oxysporum formae speciales: f. sp.
callistephi, f. sp. dianthi, f. sp. narcissi, and f. sp. tulipae is confirmed by our findings.

Streszczenie

OGRANICZONA KRZYZOWA PATOGENICZNOSC ORAZ BRAK
ZGODNOSCI WEGETATYWNE] IZOLATOW FUSARIUM OXYSPORUM
F. SP. CALLISTEPHI, F. OXYSPORUM F. SP. DIANTHI, F. OXYSPORUM
F. SP. NARCISSI 1 F. OXYSPORUM F. SP. TULIPAE

Badaniom patogenicznos$ci poddano 152 izolaty Fusarium oxysporum, zaklasyfiko-
wane uprzednio do czterech form specjalnych: f. sp. callistephi, f. sp. dianthi, f. sp. nar-
cissi i f. sp. tulipae. Testy przeprowadzono w warunkach laboratoryjnych oraz
szklarniowych wzgledem astra chinskiego, gozdzika szklarniowego, narcyza i tulipa-
na. Wéréd badanej grupy objawy chorobowe na gospodarzach drugorzedowych po-
wodowalo jedynie 25 izolatéw (cztery f. sp. callistephi, osiem f. sp. dianthi, dwa f. sp.
narcissi i 11 f. sp. tulipae); wywolywane objawy chorobowe nie byly jednak tak silne,
jak obserwowane na gospodarzu pierwszorzedowym. Wszystkie wymienione izolaty
oraz cztery patogeniczne jedynie wobec gospodarza pierwszorzedowego (trzy f. sp.
narcissi i jeden f. sp. dianthi) poddano badaniom zgodno$ci wegetatywnej.

Na podstawie analizy zgodno$ci wegetatywnej wszystkie izolaty F. oxysporum f.
sp. callistephi i F. oxysporum f. sp. narcissi oraz czes$¢ izolatdow F. oxysporum f. sp. tulipae
(pie¢ izolatow) zaklasyfikowano do odrebnych, jednoizolatowych grup zgodnosci
wegetatywnej (VCG). Pozostale cztery izolaty F. oxysporum f. sp. tulipae zaliczono do
jednej grupy VC. Izolaty F. oxysporum f. sp. dianthi zaklasyfikowano do trzech réznych
VCG: sze$cio-, dwu- i jednoizolatowej. W badaniach nie stwierdzono zgodnosci
wegetatywnej pomiedzy izolatami nalezacymi do réznych form specjalnych.
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