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Rhizoctonia-like fungi were isolated from the roots of discascd wheat and barley plants
sampled from the centre and periphery of bare patches and from apparently healthy plants from
outside of the patches. OF the isolates recovered, 9% were multinucleate and belonged to R. solani
anastomosis groups: AG-8, AG-2-2 and AG-4. The remaining isolates were binucleate Rhizoctonia
spp. The multinucleate isolates of R. solani were all pathogenic. All the binucleate isolates were
non-pathogenic. The AG-S isolates of R. soluni were obtained more frequently from the plants
within the patches than outside the patches. The highly virulent isolates of AG-8 were not found
outside the patches. Isolates of anastomosis groups AG-2-2, AG-4 and saprotrophic isolates of
AG-8 noted less frequently within the patches.
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INTRODUCTION

“Rhizoctonia root-rot” is an important disease of wheat (Triticum aesti-
vum) and barley (Hordeum vulgare) in Australia, Japan, Canada, South Africa,
the United States and has been reported in Europe (M oen and Harris
1985; Ogoshi etal 1990;: Carling and Summer 1992; Car-
ling 199).

“Rhizoctonia bare patch” discase of cereals, legumes and mixed legume-
-grass pasture was recorded in South Australia more than 60 year ago
(Rovira et al. 1986). Since when, it has been recorded in most cerea
~growing regions in other parts of the world. The discase occurred as patches
of stunted plants in fields of wheat and barley. Roots of diseased plants either
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were girdled (circumscribed) or rotted off (severed) by infections than began as
sunken brown lesions. These root symptoms, and the occurrence of the disease
as the patches of stunted plants, match the symptoms of bare-patch or purple
patch of cereals described in Australia and possibly barley stunt disorder
in Scotland and crater disease of wheat in South Africa (Muray and
Nicolson 1979; Muray 1981; Deacon and Scott 1985
Burton et al 1988).

All isolates of Rhizoctonia cultured from the roots of lower stems of
diseased wheat and barley plants obtained from the patches were multinucleate
and the young vegetative hyphae exhibited morphological characteristics
typical of Rhizoctonia solani Kithn — teleomorph Thanatephorus cucumeris
(Frank) Donk (Parameter and Whitney 1970; Sneh et al
1991).

R. solani anastomosis group 8 (AG-8) is the primary pathogen associated
with bare patch, but AG-4 and AG-2-2 also are found on cereal roots
(Moen and Harris 1985 Ogoshi etal 1990; Carling and
Summer 1992; Carling 1996). At least five distinct zymogram-
-pattern groups (ZG) exist within R. solani AG-8: There is good agreement
between ZG and AG, although some of AG may by subdivided into more than
one ZG (Mac Nish et al 1993). Additionally, Mac Nish and
Sweetingham (1994) established that from each distinct bare patch
only a single ZG of R. solani AG-8 can be isolated, and they proposed that
cach patch emanates from a single infection focus. They also established that
only R. solani AG-8 is responsible for Rhizoctonia bare patch disease, whercas
isolates of other AGs of R. solani, as well as other Rhizoctonia species may
cause varying levels of root-rot of cereals without producing the characteristic
bare patches. Rhizoctonia bare patch caused by R. solani is more severe in
cereals and other crops sown by dircet drilling (no till) than where sown after
conventional cultivation (Moore 1983 Rovira 1986 Welleru
et al. 1986).

With the growing acceptance of conservation tillage, which includes direct
drilling or no-till, by farmers in many parts of the world as well as in Poland it
is likely that crop losses from root-rot caused by R. solani will increase. This
will lead to search for control by chemicals and resistant varieties and control
by such means could be facilitated by having a better understanding of the
anastomosis groups within R. solani that caused of “Rhizoctonia bare patch”
(Golebniak et al 1993).

Although R. solani can be easy isolated from diseased wheat and barley
roots, determination of the AGs is difficult. A simple method to determine the
AG would assist in understanding the ecology of the pathogen and the
epidemiology of the disease. Current methods for determing the Rhizoctonia
bare patch and the intraspecific groups of R. solani involve pathogenicity test,
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izozyme analysis, determination of the AG and DNA analysis of pure cultures
(Sneh etal 1991; Burpee and Martin 1992; Carling and
Summer 1992 Carling 1996).

The objective of this sludy was the characterization of whcal and barley
bare patch isolates of solani by

MATERIALS AND METHODS

Isolation and sources. Field isolates of Rhizoctonia spp.
were recovered from surface sterilized root segments of wheat and barley plants
within and adjacent to three bare patches in a field in Experimental Station
Balcyny in the years 1994—1996. The three patches were approximately
100—200 m apart from each other. Diseased plants were taken from the centre
and periphery of the patches. Apparently healthy plants were taken from
outside the patches. Plants samples were obtained from the experimental fields
under the crop rotation: sugar-beet-spring wheat-winter barley amended with
different organic manures (biological compost, straw and stable manure) and
four levels of mineral nitrogen (0, 30, 60, 90, 120 N/hectare). Spring wheat
cultivar ‘Inga’ was cropping as follows: 1994 — wheat, 1995 — sugar beet
following wheat, 1996 — spring barley following whea

The crop rotation was established in 1994 year. Rhizoctonia spp. were
isolated from diseased plant using standard procedure.

Selective media.

1 — Ko-Hora medium amended: benomyl — 500 mg/1, prochloraz — 500 mg/1 (Koand Hora
1971).

24— 2% water agar (WA) amended with ethanol — 20 ml/1, NaNO; — 5 g/I, KH,PO,

05 g1 (Trujillo et al 1987)

2b — 2% WA amended with fungicides: benomyl (Benlate S0 WP), penycurone (Moneeren 25
'WP), cyproconazole (Alto 25 WP), toclosfosmethyle (Rizolex 10 WP) each 500 mg/l (K ataria
and Gisi 1989; Golgbniak ct al 1993).

Both media were dispensed at approximately 12 ml per Petri dish (PD)
(9 em in diameter). The dishes with three selective media were used for plant
samples assay. Tissue sections 1—1.5 cm long were cut from the margins of
lesions, washed under tap water, rinsed with an antibiotic solution (10 mg
chloramphenicol and 100 mg of neomycin per 11 of distilled water) and
transferred aseptically to Ko-Hora medium and to two other selective media.
After the tissues had been grown for 3 days at 21 —22°C in the dark, cultures
were examined at 400 x for mycelia of R. solani.

Nuclear staining Cultureson PDA were stained by a rapid
technique with 0.5% aniline blue and by a HCL-Giemsa nuclear staining
procedure, which to allowed count of nuclei in vegetative cells (Herr
1979).
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Hyphal anastomosis wasobserved on agar — coated slides.
All the root isolates were paired with the nine tester isolates belonging to nine
AGs group (AG-1 to AG-9 and GAG-1 (R. cerealis) to determine  their
affinities. Tester’s isolates were paired in all possible combinations with
representative isolate from diseased plants of wheat and barley. GAG-1
(R. cerealis) tester isolate was provided by Prof. Burpee (Canada), AG-6, 7,
8 and BJ by dr Ogoshi (Japan) and AG-1, 2, 3.4, 5,9 by dr Carling (USA).

Growth rate and characteristics of colo-
nies. Agar discs (S—7 mm in diam.) cut from margin of actively growing
colonies on PDA were transferred to PD containing 15 ml of PDA freshly
prepared from potatoes. Three dishes of cach isolate were incubated at
22-23°C in the dark. Two measurements at right angles were taken and the
increase in colony diameter between 24 and 48 hour of growth was recorded.
The morphology and colour of colonies were compared during the first week
of growth and after 24 days.

Pathogenicity tests Oat kernel inoculum was prepared by
autoclaving 100 ml of whole oat kernels and 50 ml of distilled water in a 250 ml
Erlenmeyer flask for 1 hour on two consecutive days. Colonised agar discs of
isolate tested were transferred to flasks and incubated at 23—26°C for 1421
days prior to use. Seeds of wheat and barley were surface sterilized in a 95%
ethyl alcohol for 30 seconds, then rinsed whit sterile water and planted wet on
sterile sand in a plastic pot 15 cm diam. Five replicate pots were used per
isolate. Seedlings were inoculated by placing one infected oat kernel 1 cm
below the sand in contact with the coleoptile. After 21 days, plants were
washed free of adhering sand and rated for development of lesions.

The ability of isolates of Rhizoctonia sp. obtained from diseased plants to
cause root-rot was tested using inoculum layer technique. Plastic pots with
sterile sand as described above were used. A completely colonized 2% WA
layer inoculum from a PD culture was placed to cover the top of the sand.
A noncolonized agar layer was used for the control. Seven surface-sterilized
wheat and barley seeds were arranged on top of the agar inoculum and then
covered with 50 ml of the sand. Five replicate pots were randomized and plants
were maintained at 10—25°C. Seedlings were washed free of adhering sand and
both root length and fresh weight of tops were recorded

garplate virulence assay Seeds were washed in
a0.3% sodium hypochlorite solution in deionized water for S minutes, rinsed
in deionized water and air-dried before use. The seeds were placed in a circle
1 cm from the edge of a 15 cm diam. sterile, disposable PD 15 cm in diam.
containing 20 ml of 1.5% WA. About 1 mm diam. mycelial disc from the edge
of a 2—3 day old 1.5% WA culture of each of the isolates was transferred
aseptically to the center of each disc (one/disc). Control plates have non-
colonized agar dishes.
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Two days after inoculation, 3—5 drops of sterile distilled water were
dispensed aseptically onto each seed. Dishes were sealed at two points with
clear adhesive tape and incubated in continuos darkness at room temperature
for 5 days. Dishes were than placed in a laboratory and opposed to light for 12
hours (one day). The percentage of scedlings with infected roots and/or
coleoptile and discase severity on individual seedlings was recorded 9 days after
inoculation. Disease severity was rated based on a 5 scale: 1 = no
symptoms, normal root development; 2 = localized tissue discoloration
without necrosis, near-normal root development; 3 = localized lesions with
extensive tissue discoloration, near-normal root development; 4 = nearly
complete root necrosis, partially restricted root length; S = complete root-rot,
length severely restricted. A dish containing 10 seedlings represented one

The i was four times, with each repetition in
time representing one block of randomized complete design.

RESULTS

Results obtained in this experiment indicated that R. solani was the cause
of “Rhizoctonia bare patch”, a root disease of wheat and barley. At least three
species of fungi in the “Rhizoctonia bare patch” complex may induce root-rot of
wheat and barley. For this study three patches in a wheat and barley were
chosen. The patches were in a roughly triangular formation
with centers about 10 m apart and was first observed usually at the end of
the growing seasons. For each patch the isolates of R. solani were first
anastomosed with other isolates collected from the same patch and next were
anastomosed with isolates collected from two adjacent patches. This was
done to determine whether the isolates of R. solani removed over the time
and from cach the patches were clones, or whether the same clone colonized
the three patches. This was also done to determine which species or
anastomosis group(s) are responsible for Rhizoctonia root-rot and were
associated with stunting of wheat and barley amended with different kinds of
organic manures.

Detailed descriptions of the categories of anastomosis reactions in
R. solani are given in Table 2 after Carling and Summer (1992).
These categories range from C, in which no reactions occur to Cs in which
walls and membranes of anastomosing hyphae fuse and the cytoplasm of
anastomosing hyphae intermingles. The C, reaction is comparable to the
perfect reaction. The C, reaction would be expected to occur in self-
-anastomosis as well as between hyphae of any two isolates of the some clone.
These anastomosis reactions used to determine clonal relationship in all AGs
of R. solani.
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Result obtained in this study indicated that only isolates of R. solani AG-8
collected from *Rhizoctonia bare patches™ were members of the same clone as
indicated by the clonal anastomosis reaction. Anastomosis reactions also
indicated that all isolates collected from the same patch or from different the
patches but in the same field were members of the same clone.

There were differences in the patterns of isolates of Rhizoctonia sp. from
the centre, periphery and from outside of the patches. R. solani anastomosis
group § was associated with diseased plants collected from inside of the bare
patches. R. solani anastomosis groups AG-4 and AG-2 were associated mainly
with diseased plants collected from peripheries of the patches. Isolates of
Waitera sp. and binucleate Rhizoctonia sp. were isolated more frequently from
periphery of patches and from adjacent of the healthy plants.

Twenty nine percent of the isolates of R. solani obtained from diseased
roots of wheat and barley were AG-8,42% — AG-4, and 38% — AG-2-2. The
remaining were: AG-3 (two isolates), AG-5 (one isolate), R. zeae (sixteen
isolates). AG-8 made up 60% of the isolates of R. solani from the center of the
patches, whereas AG-4 and AG-2-2 made up 80% of the isolates from the
outside of the patches.

All isolates of R. solani were pathogenic on wheat and barley seedlings in
Jaboratory test experiment. Pathogenicity test on wheat and barley indicated
that all bintcleate isolates of Rhizoctonia sp. and Waitera sp. were mildly virulent
or avirulent. Isolates of R. zeae were all pathogenic on wheat and barley.

Isolates of AG-8 from the patches could be separated into three groups on
the basis of their pathogenicity on wheat and on barley seedlings: those that
caused no disease, those that caused severe root-rot and those of intermediate
virulence. Highly virulent isolates of AG-8 were found only within the patches,
whilst other twa distinct groups were found both outside and inside the patches.

The difference between two distinct groups of AG-8 was not associated
with differences in morphology of cultures or growth rate on PDA. Both types
had the same growth rate and morphology on PDA.

CHARACTERISTICS OF CULTURES

The characteristics of cultures of the anastom
groups of Rhizoctonia solani and Rhizoctonia sp. which were isolated from
diseased roots of wheat and barley are given in Table 1. The AG-8 isolates were
all identical on PDA; the colonies were whitish at first and turned to light
brown after two weeks and showed concentric zonation. Sclerotia were not
distinctive. On Czapek-Dox agar, the colonies of the AG-8 isolates became
brownish with abundant aerial mycelia. The growth of AG-8 i
media were slower than that of isolates from other anastomosis groups.




Characteristics of isolates of Rhizoctonia solani 115

Table
Categorization of anastomoses in Rhizoctonia solani oceur between hyphae*
[ category Relatedness Description of interaction
G Not related (different anastomosis | No_interaction
zroups)
(Y Distantly related (different anastomosis | Contact between hyphac; apparcnt con-

groups or same anastomosis groups) | nection of walls but no evidence of wall
penctration or membrane-membrane
contact; occasionally one or both ana-
stomosing cells and adjacent cells dic
Wall connection obvious: membrane

Related (same anastomosis groups,

ferent clones) contact uncertain; location of reaction
site obvious; diameter of anastomosis

c, Closely related (same  anastomosis
group), (same clone), (same isolate) | point frequently not obvious;

of anastomosis point equal or nearly
cqual to hyphal diameter; anastomosing
cells and adjacent cells may die but
generally do not

*Categorization based reactions and eytological oceurrences at the point of
(HYPHA-HYPHA reaction). These occurrences are observabl
Carling and Leiner in 1992,

istomosis between two by phac
at the microscopic level Test was created by

Some isolates of R. solani collected from diseased roots of wheat and
barley in cropping experiment, were recently found to constitute what we
believe to be an undescribed anastomosis group caused coleoptile rot on wheat
and were less pathogenic on barley seedlings. These isolates caused lesions on
the coleoptile of wheat. Three of these isolates were pathogenic to barley
seedlings. These isolates of R. solani obtained from field experiments were
indistinguishable from one another in terms of anastomosis reactions and
constitute a separate anastomosis group. All the isolates of separate ana-
stomosis group were multinucleate and probably belonged to the indigenous
population of R. solani. The indigenous isolates of R. solani grown on PDA
were white to light tan when young after but after 3 weeks ranged from brown
to dark brown. A few isolates had yellowish pigmentation. Concentric rings of
dark and light mycelium were visible in most cultures and this zonation was
visible from early stages of development. Mycelium was floccose in early stages
of growth, but as cultures aged mycelium became increasingly appressed to the
agar surface. Sclerotia generally ranged from few to many and were 0.5 to 2.0
mm in size. Individual sclerotia often coalesced into large clumps. Mature
sclerotia were tan to light brown and were scattered randomly over the agar
surface.
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The diameters of mature hyphae of the isolates examined ranged from 7.1
to 8.6 um. The number of nuclei the cells ranged from 4 to 7 per cell.

In thiamine requirement test the isolates of AG-2-1 and AG-3 representing
thiamine prototrophic AGs of R. solani and grew at approximately the same
rate with or without the thiamine. Isolates of AG-5 represented thiamine
auxotrophic AG. The rate of growth of cvaluated separate indigenous
anastomosis group of R. solani were the same with or without of thiamine.

DISCUSSION

Rhizoctonia solani was the cause of *Rhizoctonia bare pateh” a root disease
of wheat and barley in field experiment conducted in the years 1994—1996.
R. solani anastomosis group AG-8 was the primary pathogen associated with
bare patch, but AG-4 and AG-2-2 also were found on roots of wheat and
barley. All the pathogenic isolates of AG-8 have been collected every year from
inside the bare patches whereas isolates of AG-4 and AG-2-2 have been
recovered mainly from outside the patches. AG-8 was the dominant specics
recovered from wheat and barley plants exhibiting symptoms of root-rot, but
65% of the R. solani isolates recovered from wheat and barley belonged to
AG-4 and AG-2-2.

Although R. solani anastomosis groups AG-4, AG-2-2 and AG-§ were
isolated at similar frequencies from whea
root-rot, comparative pathogenicity studi
the relatively more important of the three pathogens under increased use of
minimum tillage system or amended the microplots with straw and with high
levels of mineral nitrogen.

The isolates of AG-8 examined in this study could be placed into two
distinct groups: pathogenic on wheat and barley and saprophytic. Isolates
of R. solani AG-8 collected from *Rhizoctonia bare patches™ also characterized
by is technique. is technique B that multiple
isolates of AG-8 from the same bare patch or from different the patches
were members of the same clone. “Rhizoctonia bare patch™ disease of cereals,
legumes and mixed legume-grass pasture was first recorded in South Austra-
lia more than 60 years (Mac Nish 1985 Roberts and Siva-
sithamparam 1986 Rovira etal 1986 Yang et al 1994).
Since than it has been recorded in most cereal-growing regions of South Africa,
United States, United Kingdom and in association with cereals in other parts
of the world (Murray and Nicolson 1979; Murray 1981
Deacon and Scott 1985 Moen and Harris 1985 Ogo-
shi et al 1990). Rhizoctonia root-rot of wheat and barley is an important
disease also in Poland (Pokacka and Wojtaszek 1977, 1976;
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Truszkowska etal 1979, 1983; Manka etal 1983; Trusz
kowska etal 1983; Lacicowa 1985 Weber and Zdzieb-
kowski 1989).

In recent years the incidence of the disease has increased with the
increased use of minimum tillage systems. Rhizoctonia root-rot of wheat
and barley is an important disease especially where these cereals are grown
in no till or direct-drill management system or in crop rotation with potatoes,
sugar, beet and some legumes lupine. Rhizoctonia root-rot of wheat and
barley is an important disease in long term monoculture (T ruszk o w-
ska et al 1979, 1983; Moore 1983, Rovira and Venn 1985
Weller etal 1986; Hide and Firnager 1990: Lucas etal
1993; Rush et al 1994; Carling 1996)

R. solani anastomosis group AG-8 and R. oryzac Ryker et
Gooch are widely distributed in USA, Australia South Afnm and
United Kingdom and both are capable of causing this discase (Burton et
al. 1988: Sneh etal. Carling 1996). In Europe, Canada and Japan
R. solani AG-8 and R. oryzae were the dominant species and intraspecific
groups of Rhizoctonia recovered from wheat and barley plants exhibiting
symptoms of root. On the other hand about 85% of R. solani isolates recovered
from wheat or barley-field soil belonged to AG-3, AG-4, AG-5, AG-2-2, AG-9,
AG-10. In USA especially in Texas R. solani AG-4 was the dominant
Rhizoctonia species recovered from wheat and isolates of AG-4, AG-5 and
AG-11 were capable of causing significant post-emergence root-rot of wheat.
(Moen and Harris 1985 Ogoshi 1987 Ogoshi etal 1990:
Carling and Summer 1992; Carling 1996).

Although several anastomosis groups of R. solani are isolated at similar
frequencies from wheat and barley roots comparative pathogenicity studies
indicated that R. solani AG-8 is the relatively more important of the
pathogenes under the growing conditions encountered in USA, Australia and
in Europe. (Sneh et al. 1991; Carling and Summer 1992:
Carling 1996 Mac Nish and Sweetingham (1994a)
established that only R. solani AG-8 is responsible for Rhizoctonia bare patch
disease, whereas isolates of other AGs of R. solani as well as other Rhizoctonia
species may cause varying levels of root-rot cereals without producing the
characteristic bare-patches.

The mechanism of patch formation is not known. The isolates of R. solani,
which are most commonly associated with cereal patches, differ in their
morphology and pathogenicity (O goshi 1987; Sneh et al. 1991,
Burpee and Martin 1992; Carling and Summer 1992;
Carling 1996). Traditionally, isolates of R. solani collected from the bare
patches have been grouped into anastomosis groups (AG) and more recently
into pectic zymogram groups (ZG) on the basis of the pectic enzymes produced
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during growth on pectin medium (Parameter and Whitney 1970;
Mac Nish et al 1993). There is good agreement between ZG and
AG, although some of the AGs may be subdivided into more than one ZG.
(Mac Nish and Sweetingham 1994b). At last five distinct
zymogram — pattern groups (2G) exist withing R. solani AG-8. Additionally
Mac Nish and Sweetingham (1994b) established that from each
distinet bare patch only a single ZG of R. solani AG-8 can be isolated, and they
proposed that cach patch emanates form a single infection focus.

Mac Nish and Sweetingham (1994b) concluded, on the
basis of anastomosis and pectic zymogram grouping, that each patch is
dominated by a single clone of R. solani, and that patches with the same
zymogram group in close proximity are more likely to be dominated by the
same clone than are patches separated by greater distances. This implies that
single clones may not be confined to the area of the patch, but can extend
beyond this area, although patches will only occur when the balance of
conducive and suppressive factors in the soil is favourable.

However in contrast to these results Y ang et al. (1994) found that
isolates from the same patch, although of the same AG and ZG, could be
grouped on the basis of pathogenicity tests into highly virulent (HV), weakly
virulent (WV) and those of intermediate virulent (IV). Whilst IV and WV
types were found both outside and inside the patches. HV strains were
found only within the patches. Furthermore, vegetative compatibility tests
showed that isolates with different mating type genes could be found in the
same patch.

Recently the bare patches strains of R. solani are characterized by use the
molecular methods (Mazolla etal 1996; Carling 1996). Previous
studies have shown that techniques that detect polymorphisms in DNA
(random amplified polymorphic DNA (RAPD) by polymerase chain reaction
(PCR) and restriction fragment length polymorphism (RFLP) reveal that there
is a much greater level of variability between strain than can be detected by AG
or ZG typing of AG-8. Characterization of bare patch strains using, these
techniques would generate significant information regarding the variability of
strains from the same patch, the relationship between strains from adjacent
patches, and the role that these strains play in patch formation.

Yang et al (1995) characterized of cereal bare-patch isolates of
R. solani by RAPD-PCR analysis and they found that isolates of AG-8 from
the patches gave very similar RAPD-PCR patterns with all primers tested.
There was not difference between virulent and saprophytic isolates of AG-8,
and no difference between isolates from inside the patch compared to those
from outside. All tested isolates of AG-8 are genetically very similar belonged
at least to two distinct ZG (ZG-1 and ZG-2) and differ only in pathogenicity
and mating type genes. The variation in parasitic and saprophytic fitness
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observed among isolates of AG-8 collected from the patches indicates that
this anastomosis group is very diverse genetically. Parasitic and saprophytic
fitness are complex traits and likely to be controlled by several genes and
may involve the same or different genes (Mazolla etal 1996; Car-
ling 1996).

Brisbane et al (1995) were used RAPD-PCR analysis to generate
polymorphism of R. solani isolates of anastomosis groups of AG-§ and
AG-4 infecting wheat in Australia and other countries. The isolates of R. solani
AG-8 examined in their study could be placed in two distinct groups: those
that caused no disease and those that caused severe root-rot of wheat. The
polarity in the disease-causing capabilities of these two groups of R. solani
AG-8 suggests that the two groups might be genetically distinet. Ribosomal
DNA sequence data have been used to examine phylogenetic relationships
among these two distinct groups. Preliminary studies based on the sequence
of the ITS of the rDNA region confirm that isolates grouped together based
on ability to anastomose can be quite different and that isolates of R. solani
AG-8 can be placed into at least two evolutionary groups (8—1 and 8—2).
Indeed, the nonpathogenic isolates of R. solani AG-8 (8 —2) may be biological-
ly and perhaps phylogenetically more similar to isolates of R. solani AG-6
than the pathogenic isolates of R. solani AG-8 (8—1).
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Cechy izolatow Rhizoctonia solani ze zgorzeli pszenicy i jeczmienia

Streszczenie

porazonycl pszenicy i jeczmienia 7 objawami zgorzeli korzeni i podstawy #dzbla
wyosobniono wiclojadrow i dwujadrowe izolaty Rhizoctonia spp. Przynaleznosé izolatow do grup
zgodnosei wegetatywnej oznaczono na podstawie zdolnosci do tworzenia heterokarionow z tes-
terami. Twierdzono, 7¢ owa zgorzel wywolywana byl przez wlela)admwc izolaty Rhizoctonia
solani Kiihn nalezace do grup zgodnosci wegetatywnej AG-8, AG-4. Izolaty R. solani
2 grupy zgodnosci wegetatywnej AG-8 dominowaly w latach 1994719% gdy obserwowano silne
porazenic roslin przcz grzyby 7 rodzaju Rhizoctonia.
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