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Summary

The pathogenicity of M. nivale (Fr.) Samuels et Hallet, F. culmorum (W. G. Sm.) Sacc. and F. equiseti (Corda) Sacc.
(Deuteromycotina, Hyphomycetes) was tested in the field. The inoculation was carried out by application of inoculated
substrates before sawing. The evaluations were realised in growth stages DC9, DC 26, DC 61-69, DC 93. There were the
differences between Fusarium species pathogenicity observed. M. nivale was the most important pathogen. It caused
reduction of germinated and overwintered plants. It increased infestation in all evaluating growth stages, especially in first
two. The reduction of yield was similarly the highest. F. culmorum and F. equiseti was less important, they caused increasing
of infested plants in warmer period, in growth stage flowering. The yield reduction was lower than M. nivale. Higher damaging
of Fusarium was observed in year with more rainfall during winter and followed vegetation period. 
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Triticosecale Witt. (tritikale) is grain crop, which is well-known as a yield stabile and disease resistant one (Petr et al., 1991;
Diblíková et al., 1989; Fencík et al., 1980). In other hand some authors (Ivašenko et al., 1997; Lacicowa, 1989; Pavlov, 1983)
regard tritikale as sensitive for Fusarium diseases especially. The Fusarium diseases are important problem of the grain
crops (Šrobárová, 1987). Recently their second main importance has been considered as mycotoxins contamination of
products, especially kernels (Mirocha et al., 1977; Lew, 1993). The aim of work was field testing of different Fusarium
species pathogenicity to tritikale.

Material and methods

During years 1997-99, the field trials were realised on Slovak agricultural university (SAU) experimental base - SBaER Dolná
Malanta, near Nitra. Tested cultivar of triticale was “Presto”.  In the experiments, the following strains of pathogen were used:
M. nivale - in 1998 strain 227, separated from triticale stem. In year 1999 strain K44, isolated from triticale tiller. F. culmorum
- strain 1/3-5, isolated from intratissue of triticale stem. F. equiseti - strain K61, isolated from the same location as F.
culmorum. The Fusarium strains were storaged in Collection of fungi in Department of plant protection, SAU. The inoculation
was realised across application of infested substrate to soil, before sawing. Each infested substrate was inoculated by
relevant Fusarium species. The evaluations were realised in following growth stages: DC 9 - number of germinated plants,
length of leaves, root number. DC 26 and DC 61-69 - plants and tillers number, percentage of Fusarium attacking plants. DC
93 - ear number and harvest per m2.

Results and discussion 

Inoculation of M. nivale significantly caused number of germinated plants reduction only in 1999 (Table 1). The same
situation was observed in cases of F. culmorum and F. equiseti, because of better weather condition for infection during
winter, in year 1999 (Fig. 1 and 2). The reduction level was the highest by M. nivale. Pathogenicity of F. culmorum and F.
equiseti were markedly lower and were not very important in comparison to M. nivale. The significant influence of inoculation
to reduction of root number and length of leaves was not observed. In this growth stage the damage of Fusarium species
was showed only as a reduction of germinated plants.
In growth stage tillers forming (DC 26) the reduction of overwintered plants was significant only by M. nivale. According to
Alton (1987) results, only M. nivale and F. culmorum are able to grow by temperature -1 to +3 °C. M. nivale is well-known as
psychrotolerant one, and thus it was the primary pathogen during the winter (Šrobárová, Eged, 1992). The reduction of
plants was in the same condition in general way 2,45 - 36,12 % (Michalíková et al., 1991). In year 1999 in control it was
higher (39,68 %), because of good conditions for natural infection of plants. By M. nivale inoculation, the reduction was 2,17
times higher then control. Similar damage of M. nivale observed Šrobárová and Eged (1993) on winter wheat. The reduction
was observed in cases of F. culmorum and F. equiseti too, but it was not significant and by F. culmorum not important in
comparison to control. In this phase the tiller forming is very important for future yield (Petr et al., 1987). Just in this growth
stage the plants are very sensitive for attacking of Fusarium spp. (Michalíková, 1988). The tillers are extra sensitive, because
of intercellular growing of Fusarium hyphae to forming tillers (Hutcheon, Jordan, 1992). But no significant influence of
inoculation was observed to reduction of tillers. M. nivale significantly increased the infestation of plants only. The attacking
percentage was not important in case of others both Fusarium.  
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In growth stage flowering (DC 61-69) the inoculated Fusarium species did not influence the number of plants. In case of
number of tillers any significant differences were observed too, but inoculation of M. nivale increased tillers forming imaginary
in year 1999. The effect was caused by the high reduction of plants number, because almost solitary plants loosed the
competitive ones (Karabínová, 1991). In this growth stage all of Fusarium species caused increasing of plant attacking
significantly. The attack increasing of M. nivale was lower in year 1999, because of damping off the infested plants in the
past. In this way the infection potential was lower during flowering. 
In the last evaluating growth stage - full rape (DC 93), the reduction of ear number was observed by all of Fusarium, but
significant was only the M. nivale one. Many Fusarium species caused usually decreasing of yield (Ellen and Langerak,
1987). In our trials, the higher harvest reduction was observed by M. nivale, followed F. culmorum and F. equiseti.  

Table 1: Evaluated markers on triticale, Nitra 1997-1999

Control M. nivale
1997/98 1998/99 1997/98 1998/99

F. culmorum
1998/99

F. equiseti
1998/99

DC 9 

Number of germinated plants 51,00 a 38,00   a     51,67     a 8,67     b 35,67      cd 37,33      cd

Root number 4,43     a 5,58     a 4,96       a 5,48      a 5,54        a 5,59        a
Lenght of leaves 67,52   a 63,04   a 69,29     a 69,09    a 74,44      a 88,21      a
DC 26 
Number of plants 42,00 a 34,33 ab 47,67     a 14,67   b 32          ab 23,67      ab
Number of tillers 4,82     a 4,6     a 5,07       a 6,10     a 3,60       a 4,77        a
% of Fusarium attacking
plants

18,76   a 16,14 a 41,26     b 39,35   b 11,33     a 16,04      a

DC 61-69 
Number of plants 20        a 21    a 19,2       a 14,67  a 16,33     a 20,33   a
Number of tillers 2,23     a 2,2   abc 2,57       a 3,08    abc 2,17       abc 1,92     ab
% of Fusarium attacking
plants

52,95   a 15,86   a 63,07     b 16,33  b 34,72     b 31,14   b

DC 93 
Ear number 88,00   a 62,00   a 86,33     a 39,33     b 49,67         a 54,33       a
Grains weight 1267,93a 1076,32a 1447,29 a 682,83   b 877,21       b 943,23     b
 Differences between values (intro-lines and years) signed the same letter are not significant (Analysis of variance, Tukey

test, P = 0,05)
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Figure 1: Average rainfall during 1997-1999 (Weather-station SAU in Nitra)
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