THE EFFECT OF KARMOIZIN ON GERMINATION ENERGY AND LABORATORY GERMINATION OF SOYBEAN SEEDS 
К.P. Kukol, N.A. Vorobey, S. Ya. Kots 
The increase in demand for bulk forms of bacterial fertilizers made on the basis of active nitrogen-fixing bacteria microorganisms strains determines the search for ways to control the quality of applying biological preparations to seeds. There are relevant studies on the possibility of using coloring agents for this purpose, selected among compounds of a chemical nature that are not toxic to seed. Therefore, the aim of the work was to investigate the influence of different concentrations of karmoizin on the germination energy and laboratory germination of soybean seeds (according to the current DSTU), which is proposed as a dye-identifier of the quality control of seed treatment with solid-phase bacterial preparations.
Biological nitrogen fixation is an effective, natural source of this element's supply for the needs of plants and the soil ecosystem. The use of quality inoculants with a high content of active nitrogen-fixing bacteria for the cultivation of legume seeds is now a necessary practice, which allows to fully realize the genetic potential of modern varieties and hybrids of crops.

Determination energy and laboratory germination of soybean seeds was performed by germination in a humid chamber in Petri dishes on filter paper, according to the current DSTU. The experiments used the seeds of the varieties  Almaz and Vasylkivskа crop in 2018. In two variants of the experiment, the seeds were treated with solutions of food coloring karmoizin: solution I (0,5%); II solution (1,0%). Soaking time is 1 hour. 
Karmoizin is a synthetic azo dye of red color, is a diazotized derivative of sulfonaphthalenes; crystalline substance with a melting point above 300ºC, well soluble in water and ethyl alcohol; partially soluble in butanol, widely used as a food coloring, as well as in pharmacy and cosmetology. This dye is used alone or in combination with other dyes for dyeing confectionery, beverages, ice cream, desserts and fruit preserves.

As a result of our study of the effect of different concentrations of food dye karmoizin on the germination energy and laboratory germination of soybean seeds, we found no toxic effect on these parameters. Thus, the germination energy of soybean seeds of Vasylkivska and Almaz varieties was higher by 1,8–3,0% compared to the control of the influence of the dye solution 0,5%, respectively. When treating seeds of soybean varieties Vasylkivska more concentrated solution of karmoizin (1,0%) showed a tendency to reduce the germination energy by 1,2%.

Laboratory germination of seeds of Almaz grade was higher than the control by 1,7% due to the effect of carmoizin at a concentration of 0,5% and at the level of control over the action of a more saturated dye solution. In the varieties of soybean Vasylkivska, a smaller number of normally germinated seeds was observed on the 8th day of the experiment by 3,8% relative to the control variant under the action of 1,0% dye solution.

Thus, the data obtained indicate that there is no inhibitory effect on the studied parameters of different concentrations used in the work of the dye-identifier quality control of the treatment of seeds of solid-phase bacterial preparations

According to our data, the difference between the variants in terms of germination energy and laboratory germination in soybean varieties Almaz and Vasylkivska did not exceed 3,8%, regardless of the current concentrations of carmoizin. This indicates the high viability of the seeds and means that under optimal conditions for growth and development it has the ability to germinate in a fairly short time.

In studies evaluating the toxicity of various substrates using plant test systems, the phytotoxic effect was determined as a percentage of root length, taking into account the mean root lengths of plants grown in the control medium and the root lengths of plants grown under the influence of a specific (often toxic) factor. Substance toxicity is evaluated on a five-point scale, where the inhibition of growth processes (phytotoxic effect) from 0 to 20% indicates no or low toxicity.

As a result of the planned accounting of seedlings with developmental abnormalities was not identified. No phytotoxic effect of carmoizin solutions with different dye content (0,5 and 1,0%) on the length of Almaz soybean seedlings was observed.

The length of seedlings of soybean seeds of Vasylkivska cultivar on the 5th incubation day was 1,5 and 5,4% higher, respectively, due to the influence of different dye concentrations used compared to the control. On the 8th day of the experiment, according to the conducted calculations, soybean seeds of Vasylkivska cultivar formed seedlings, which are 3,4 and 10,2% shorter in length than the seedlings of the control variant. Therefore, as a result of our studies, it was found that carmoizin solutions at concentrations of 0,5 and 1,0% do not cause significant inhibition of the soybean growth processes of the Almaz and Vasylkivska varieties, indicating that there is no or too little phytotoxic effect on 5 and 8 days seedlings.

As a result of the studies, it was found that there is no negative effect of the synthetic dye karmoizin in concentrations of 0,5 and 1,0% on the germination energy and laboratory germination of soybean seeds of varieties Almaz and Vasylkivska. Insignificant inhibition of growth processes was noted in the variants with treatment of soybean seeds of Vasylkivska variety of dye solutions used, as a consequence of root length in 5 and 8-day seedlings was by 3,4–10,2% less compared to the control. Moreover, the obtained data indicate the absence or weak level of phytotoxicity of the synthetic dye karmoizin on the germination of soybean seeds of varieties that belong to different ripeness groups.
The data obtained open the prospect of continuing work on the development of elements of technology of the use of karmoisin as a coloring agent to provide visualization of the quality of application of vermiculite preparations on the seed.
