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Common bunt is an ancient disease. Spores of its causal fungus, Tilletia caries,
were found on 4000-year-old kernels from Mesopotamia (Johnsson 1990). Also
Holy Bible reports problem of the disease. Before inventing effective control meth-
ods, common bunt was one of the most destructive wheat diseases. The greatest
epidemics of bunt were reported in Central Europe and in some regions of Poland
already in the first years after the Second World War (Borecki 1996). In the 1920s
organic mercury seed treatments started and with the modern synthetic pesticides
replacing them seed-borne diseases occurring in conventional farming could be
controlled very effectively. The lack of seed treatment, banned in organic farms
where organically grown seeds are sown, connected with occurrence of weather
conditions favourable to pathogens, makes it impossible to avoid the risk of
seed-borne diseases. Therefore common bunt is potentially a very serious problem
in organic wheat production (Borgen 2004). Even slight infection of ears excludes
the use of contaminated kernels for food production.

Nowadays, the number of control measures acceptable in organic seed produc-
tion is limited. One of the possibilities could be the use of hot water treatment or
chemicals acceptable in organic plant production (Nielsen et al. 2000).

Research on alternative control of common bunt is going on in Europe, mainly
focusing on different seed treatments, e.g. with plant extracts, cereal flour, milk
powder and other organic compounds, hot water and hot air treatments and antag-
onistic bacteria and fungi (Borgen et al. 1995).

Field experiment was conducted in 2004–2005 in a certified organic farm in
Kiełpin (Kujawy and Pomerania voivodeship) and covered seed treatment with
various substances and biopreparations. Grain of organically grown winter wheat
(Triticum aestivum, cv. ‘Sakwa’) was contaminated before sowing with dry spores of
T. caries collected from ears infested by the pathogen, resulting in about 2.0 × 106

spores per gram of grain tested by the haemocytometer. The contaminated grain
was treated with various chemical compounds, conidia of an antagonistic strain of
Trichoderma viride, thermotherapy and biopreparations as follows:

1. Control I – grain contaminated with pathogen spores (not treated).
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2. Control II – 150 g of tebuconazol per 100 kg of grain moistened with
0.9 l of water.

3. Lime milk – grain was soaked for 5 min in 3% aqueous solution of cal-
cium hydroxide [Ca(OH)2] and dried at room temperature for 24 h.

4. Potassium permanganate (KMnO4) – grain was soaked for 2 min in
2% aqueous solution of compound and dried at room temperature for 24 h.

5. Copper sulphate pentahydrate (CuSO4·5H2O) + lime milk – grain was
soaked for 5 min in 1% aqueous solution of CuSO4·5H2O, then 5 min in 3%
aqueous solution of Ca(OH)2 and dried at room temperature for 24 h.

6. Elemental sulphur – grain was treated at dose 300 g sulphur per 100
kg of grain moistened with 0.9 l of water.

7. Trichoderma viride – grain was soaked for 5 min prior to sowing in sus-
pension of conidia (5 × 106 per 1 cm3) in water.

8. Thermotherapy (Zaleski and Alwin 1947) – grain was preliminarily
disinfected by soaking in distilled water at 28°C for 4 h, then for 10 min in water
at 52°C and dried at room temperature for 24 h.

9. Biosept (grapefruit seed extract) – grain was soaked for 15 min prior
to sowing in 0.4% aqueous solution of biopreparation.

10. Biochikol (chitin) – grain was soaked for 5 h prior to sowing in 0.1%
aqueous solution of biopreparation.

11. Bioczos (garlic extract) – one cube of Bioczos was dissolved in 0.4 l of
distilled water at 43°C. Solution obtained such way was cooled and filtered
through dense gauze. Grain was soaked in the solution for 1 h directly before
sowing.

Grain was sown on 5 m2 microplots in four replications. After plant ripening,
ears from each plot were cut and 400 randomly chosen ears from each plot were es-
timated for the presence of scab symptoms. The percentage of ears with disease
symptoms was transformed into Bliss’ angular degrees and analyzed statistically.

The disease intensity in both years allowed determination of the treatments’ ef-
ficacy (Table 1).

In 2004, with very high infestation of ears, complete protection was obtained
after tebukonazol treatment. Among other substances, which are allowed in or-
ganic agriculture, the best results were noted after grain treatment with
CuSO4·5H2O + lime milk. Lime milk alone was less effective, but also significantly
reduced the disease occurrence (comparably to KMnO4). Significantly lower ear in-
festation, as compared with control, occurred after treatment with T. viride, Biosept
and sulphur which were classified into one group. Biochikol, thermotherapy and
Bioczos had no protective effect. Borgen and Davanlou (2000) reported that T.
harzianum in the bioproduct Supresivit did not show any effect on bunt frequency
or germination vigour. They suppose that the dose of 2 × 109 spores per 1 kg may
be too low for the purpose. Further studies with higher doses or combinations
with other treatments are needed to determine whether the product has a potential
as seed treatment in control of common bunt. As far as general use of microorgan-
isms in control of common bunt is concerned, liquid manure has been used for
centuries in Europe as seed treatment against common bunt (Buttress and Dennis
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1959). Also Borgen et al. (1995) included treatments with liquid manure, washing
seeds in liquid manure. The effect of the treatments resulted from a combination of
washing the spores off and the biological/chemical effect of the liquid manure. In
the experiments of Borgen and Davanlou (2000) seeds have not been dipped in the
liquid, which was only added as a surface amendment. The treatment had no effect
on bunt infection. The authors suggest that the effect shown in previous experi-
ments was mainly a washing-off effect.

Next year, with a lower infestation of ears, tebukonazol also completely pro-
tected plants against pathogen infection. Good efficacy of CuSO4·5H2O + lime
milk and KMnO4 was confirmed. Ear infestation in other treatments was on the
same level as control.

Analysis of mean percentage of infested ears (calculated for both years) suggests
that a traditional mixture of CuSO4·5H2O with lime milk significantly decreases the
number of plants infected with T. caries. Also KMnO4 may show some efficacy, if it
would accepted for use in organic farming. The usefulness of lime milk and T. viride
seems controversial because different results were obtained in both years. However,
significant effect noted in 2004 indicates some potential of antagonistic microorgan-
isms application and suggests the need for further research on the topic.
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Table 1
Effect of various grain treatment methods on ear infestation by Tilletia caries (%)

Treatment
Years

2004 2005 2004–2005

Control I 56.8 a 10.1 a 33.4 a

Control II 0.0 f 0.0 c 0.0 d

Lime milk 22.5 d 11.4 a 17.0 bc

Potassium permanganate (KMnO4) 20.5 d 3.0 b 11.8 c

Copper sulphate pentahydrate
(CuSO4·5H2O) + lime milk

5.8 e 0.6 c 3.2 d

Sulphur 42.5 bc 12.4 a 27.4 ab

Trichoderma viride 38.6 c 12.8 a 25.7 ab

Thermotherapy 55.0 ab 10.8 a 32.9 a

Biosept 42.5 bc 14.2 a 28.4 ab

Biochikol 55.3 ab – –

Bioczos 52.8 ab – –

Values in the same column followed by different letters are significantly different.
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