© 2013
Kiva O. V., senior lecturer,

Hrybinichenko V. V., student

Poltava National Technical University named after Yuriy Kondratyuk 
RESEARCH  OF ULTRASONIC PROCESSING OF WATER ON THE GERMINATION 
OF SUGAR BEET SEEDS

Reviewer – Doctor of Technical Sciences, Professor V. Bondar

Experimental studies have been conducted to determine the effect of ultrasonic pre-treatment of water on germination and vigor of seeds of sugar beet. Experimental studies have been conducted to determine the effect of duration of ultrasonic treatment on vigor. Served results of experimental tests and obtained characteristics of the process of seed germination of plain water from the municipal water supply and water that previously was subjected to ultrasonic treatment and a comparative analysis are conducted.
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Statement of the problem. One of the most effective ways of solving the problem of increasing the productivity is to improve the quality of seeds, to improve their grade. Particularly acute is this issue on sugar beet seed production because it has a high cost and, nevertheless, low similarity. In this regard development of methods to increase germination and vigor of seeds is currently urgent.
Analysis of major studies and publications that discuss the problem. The quality of seeds is determined by several key features, which include: their similarity, purity, vigor, humidity [3]. Germination – is the number of seeds that have sprouted during a certain period under optimal conditions. Vigor – a friendship emergence of sprouts for a period shorter of the definition of germination. In order to enhance seed similarity radioactive irradiation, laser irradiation, ultraviolet irradiation, heat treatment, shutter speed in an electrostatic (constant or variable) field, magnetic field treatment (constant, variable) [2] are used. None of these methods, despite the relatively positive laboratory tests, unfortunately, is not widely used in agricultural production [5]. 
In addition, all of these methods are directly related to the impact on the seed. It is known that the water that initiates the process of germination, greatly influences it [1]. For example, in distilled water, rain water, these processes occur in different ways. According to the authors, previous ultrasonic water treatment has to influence also on the process of seed germination.
Purpose – to study the influence of ultrasonic processing of water on seed germination of sugar beet.

Research objectives: 1) to determine the effect of ultrasonic processing of water on energy similarity and germination of sugar beet;

2) to identify whether the duration of ultrasonic treatment effect the studied parameters.

Methods. To study the influence of ultrasonic processing of water in the process of seed germination of sugar beet a ceramic bowl was covered with a cloth, dampened with water, which was previously subjected to ultrasonic treatment. As a source of oscillation with frequency of 100kHz ± 6kHts device USU-0707 “Retona”was used. 200 equally sized seeds of sugar beet seed were put on a damp cloth and covered with the same damp cloth and after what they were covered with the inverted plate and left to germinate at a temperature of 18-20 °C. On the 5th and 10th day the number of germinated seeds were recounted. Simultaneously with the same number of seeds the experiments on the cloth, moistened with water from the municipal water supply were carried out.        
 Studies. It is known that cavitation – the emergence in a liquid of pulsating bubbles, filled with steam, gas, or their mixture has an important effect in the ultrasonic field. Advanced motion of bubbles, their splashing, merging with each other and others generate compression pulses in the fluid (micro shock waves) and micro flows, causing local heating of the environment, ionization. These effects influence the matter: there is a destruction of solid particles that are in the liquid (cavitation erosion), that are initiated or accelerated by a variety of physical and chemical processes [4].

Analysis of the influence of ultrasonic processing of water in the process of seed germination of sugar beet are given in the table.

Table. Effect of ultrasonic procesing of water in the process of seed germination of sugar beet.
	Alternative water processing
	Number of seeds per germination
	Average number of germinated seeds on the

5th day
	Average number of germinated seeds on the

10th day
	Vigor
	Similarity of seeds

	Unprocessed
	200
	84,8
	166,6
	42,4 %
	83,3

	Processing

10 minutes
	200
	125,4
	168,4
	64,7 %
	84,2

	Processing

20 minutes
	200
	134,2
	167,8
	67,1 %
	83,9

	Processing

30 minutes
	200
	133,4
	168,2
	66,7 %
	84,1


The data from the table shows that:

· previous ultrasonic water processing has virtually no effect on the germination of sugar beet;

· ultrasound processing significantly increases the vigor of seeds;

· the impact does not depend on the duration of this processing.
Conclusion. Thus, changes in properties of water under the previous ultrasonic processing provides an opportunity to improve the overall quality of sugar beet seeds by increasing vigor.
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