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Global goals

In order to reduce the use of pesticides in
organic agriculture, new methods of controlling
pathogens are being sought

The use of such methods should ensure the high
quality of agricultural products and their
environmental safety.



Pre-sowing irradiation

Pre-sowing irradiation of grain with low-energy
electron radiation is one of such methods

Low-energy electron radiation increases the
percentage of germination and improves rooting
of seedlings



«e-ventus» technology

In Germany, a chemical-free method was developed,
the so-called «e-ventus» technology, of seed treatment
and grain disinfection, in which seeds are treated with
low energy electrons (<300 keV)

http://www.e-ventus.de



Mechanism of action

1. Acceleration of soft electrons → Ekin = e · Uacc

2. Directing electrons to the product on atmospheric pressure

3. Electrons penetrates an adjustable layer

Energy absorption in the product

↓

Ionization of molecules

↓

Secondary reactions: radical-molecule, ion-molecule, radical-radical, ion-ion-reactions

↓

Decomposition, substitution or creation of molecules

↓

Destroying of microorganisms



The penetration depth of electrons is limited

due to their low energy, and they penetrate
not through the entire volume of the seed, but
only into its outer shell. The penetration depth
is about 0.025-0.5 mm, depending on the
energy of the electrons.

This fact makes the treatment suitable for seed
dressing, because the nucleus is not reached by
electrons and remains intact, while surface
contaminants are destroyed.



Object of research

Spring wheat var. Setora (Triticum aestivum L.)

Evaluation parameters

Sowing qualities:
– germination

– strength of seed germination

Morphometric parameters:
– seedling length

– seedling root length

– wet weight of seedlings

– dry weight of seedlings



Pathogens

a. Bipolaris sorokiniana Shoemaker 

b. Fusarium sp. 

c. Penicillium sp.

a b c



Pathogens

After irradiation the degree of damage and
prevalence of pathogens was estimated at

different post irradiation periods (PP): 6, 7, 11,
14 and 25 days after irradiation



Irradiation

The irradiation of the grain was carried out on
the wide-aperture electron accelerator «Duet».

▪ Dose range:

– from 1 to 5 kGy with a step of 1 kGy

▪ Dose rate:
– 100 Gy/pulse (1st mode)

– 500 Gy/pulse (2nd mode)

After irradiation treatment the seeds
were germinated in a thermostat for

7 days at a temperature of +20 °С



Results. Bipolaris sorokiniana

The degree of damage to 7-day-old seedlings by
the pathogen Bipolaris sorokiniana decreased at
a radiation power of 100 and 500 Gy/imp – by
15-89% depending on the radiation dose at PP
6, 7, 14 and 25 days and an increase in the
damage by 16-52% compared with control at PP
= 11 days.



Results. Fusarium sp.

At all studied doses and dose rates of 100 Gy/imp, the
irradiation caused complete suppression of
Fusarium sp. at PP 6 and 11 days, except for a dose of 2
kGy (PP = 11 days), where an increase of 1.3 times was
observed, and at PP = 25 days, the infection of wheat
by Fusarium sp. in all variants with irradiation was
higher than in the control.

But: irradiation of seeds at a dose rate of 500 Gy/imp
in most cases led to an increase in the infection of
Fusarium sp. and the prevalence of the disease 2 or
more times.



Results. Penicillium sp.

Development of Penicillium sp. on seedlings it
was single and was observed at 11 and 25 days
at PP both in the control and in the variants with
irradiation.



Results. Sowing qualities

It was found that pre-sowing irradiation
stimulated the germination of spring wheat
seeds by 3-11% at doses of 3-5 kGy (dose rate
100 Gy/pulse) and by 6% at doses of 1 and 2 kGy
(dose rate 500 Gy/pulse)

The strength of seed germination either did not
differ or was below the control.



Results. Morphometric parameters

At PP 6 days: the length of the seedling at all
doses increased by 8-18% at a power of 100
Gy/pulse and by 8-37% at a power of 500
Gy/pulse. The root length statistically
significantly exceeded the control by 10-15% at
a dose rate of 500 Gy/pulse and was at the
control level at a dose rate of 100 Gy/pulse.



Results. Morphometric parameters

At PP 11 days: an increase in the sprout length
by 11-13% and a root by 6-10% was noted at a
dose of 1 and 4 kGy and a dose rate of 100
Gy/imp, and on the contrary, irradiation doses of
2 and 5 kGy caused a significant inhibition of the
sprout length

At PP 25 days there were no differences from
control.



Results. Morphometric parameters

The wet weight of seedlings did not depend on
irradiation, with the exception of a dose of 2 kGy
at which a decrease of 26-35% was noted

The dry weight of seedlings increased
statistically significantly by 13-17% at doses of 1,
3, and 5 kGy (at PP 11 days, power 100 Gy/pulse)
and by 13-19% at all doses except 3 kGy (dose
rate 500 Gy/pulse).



Conclusion

The effectiveness of pre-sowing electron
irradiation of the Setora spring wheat seeds has
been experimentally proved in terms of the
degree of reduction in the degree of damage
and prevalence of Bipolaris sorokiniana,
depending on the radiation dose, dose rate and
post-radiation period and an increase in
germination, seedling length and seedling root
length.



Thank you for attention!


