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The aim - Investigation of the effect of selenium nanocomposites on the viability of

phytoptogens and plants in order to develop drugs for the improvement of cultivated

plants.

Materials. Selenium nanocomposites (Se NCs)

1. Nanocomposite (AG/Se Nc) based on arabinogalactan isolated from Siberian larch Larix |
sibirica. The content of Se 1.23%, 3.4%, 5.92%, 6.4%.

2. Nanocomposite (ST/Se Nc) based on starch. The content of Se 1.46%. |
3. Nanocomposite based on carrageenan (CAR/Se Nc) The content of Se 2.0%, 3.76%. i
Objects: Potato plants in vitro, seeds Methods:

: of soybeans, peas, potatoes 1.Synthesis of selenium
i g nanocomposites;
Clavibacter sepedonicus | 2.Energy dispersive X-ray microanalysis
g;’ (Cms) bacterial that causes |of Se NCs and seven elements

¥, circular potato rot disease including Se in Potato Plant Samples;
3.X-ray Phase Analysis of Se NCs;
4. Transmission electron microscopy of

Se NCs;

funqus Phytophthora
cactorum

oryzihabitans

Soil bacterial: | 5-Cultivation of plants and
Acinetobacter microorganisms in vitro;
guillouiae; 6.The optical density of the bacl;é;rjarfy"
Rhodococcus suspension; ot il
\erythropolis; 7.Bacterial biofilm formation,
| Pseudomonas



Effect of Se NC on the growth (A) and
biofilms (B) of Cms. OD-optical density
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* Presented are the average values; the standard deviation did not
exceed 0.03 of the presented values.



Results. Effect of Se NCs on potato plants in vitro and seed germination

Effect of treatments by Se/AG and Se/ST NCs on the length
(A, y — length of plants, cm) and number of leaves in potato
plants in vitro (B, y — number of leafs). CS — control samples
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Increase in ROS production in potato
tissues after their treatment with NC Se/AG
(6.4%). Staining on ROS (CellROX deep
red reagent, red) and nuclei (DAPI, blue);
confocal microscopy, 3D reconstructions.
control samples; B — tissue areas with

Control 1.85+0.06 8.11+0.23 0.03+0.0  0.04+0.0
Se/AG NC 1.71+0.06  8.90+0.21* 0.03%x0.0  0.04+0.0 numerous large ROS clusters after
Se/ST NC 1.89+0.06 8.84+0.21* 0.03+0.0 0.04+0.0 treatment of plants with NC Se/AG (6.4%)
Se/CARNC  1.78+0.05 8.86+0.24* 0.03+0.0 0.04+0.0
Control 2.07+0.12 2.13+0.14 0.07+0.0 0.05+0.0 : :
Se/AG NC 1.9+0.09  2.54+0.14 0.06+0.0 0.05+0.0 Eﬁe‘?t of selenium NCs in natu_ral
3.64+0.21* 4.02+0.33* 0.10£0.01 0.060.0 matrices on the length and weight
Se/ST NC N of the shoots and roots of radish
3.57+0.21* 6.16+0.51* 0.10+0.01 0.1#0.01* and soybeans _
Se/CAR NC x and the length and weight of potato
Control 2.0410.1 - 0.270.02 - seedlings (data are represented as
Se/AG NC 2.2+0.11 — 0.32+0.02 - M t SE. * significant differences
Se/STNC 1.940.08 — 0.26+0.02 - from the control at
3.12+0.15* - 0.46+0.04 — p <0.05, n = 3)
*

Se/CAR NC




Results of energy-dispersive X-ray
spectroscopy microanalysis (EDXMA) of | £act of Se NC treatment in natural matrices on the biofilm formation

infected Cms potato plant tissues f soil ia A quillouiae (A). R s (B P
untreated (A) and treated with Se/ST (B) of soll bacteria A gmogt:i?veaéi’t;ns .(g;ythropoﬁs( ). and P
or Se/AG (C) NCs. WDS—Wavelength-

Dispersive Spectroscopy. Shown as an " s .

example of typical data from one of the
experiments
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- ey - dynamics of soil bacteria A. guillouiae (A), R. erythropolis (B), and
ciclo Na(se ® r N Na |S& P o 5,4 Na | . .
£y Lis; P. oryzihabitans (C). CS — control samples
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Conclusions

* Se NCs reduce the viability of the phytopathogenic bacterium Clavibacter sepedonicus
(reduces cell viability and their ability to form biofilms) and phytopathogenic fungi of the
Phytophthora.

* Se NCs stimulate the growth and development of potatoes in vitro, the germination of
seeds of cultivated plants (soybeans, peas, potatoes). Experiments in plants have
shown a stimulating effect from NCs on the plant biometric indicators and a decreased
harmful effect from bacterial infection. Nanocomposites activate the antioxidant system
of plant cells, affect the activity of peroxidase and products of lipid peroxidation.

* X-ray microanalysis was shown that after the treatment of plants with Se NCs, Se did
not accumulate in plant tissues. In addition.

* Se NCs did not inhibit the viability of soil microorganisms Acinetobacter guillouiae,
Rhodococcus erythropolis, Pseudomonas oryzihabitans, which indicates a relative
safety for real use.

These results allow us to consider nanocomposites as a plant development stimulator
for agricultural crops.

Thank you for attention!



