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The article contains results of trial testing fodder for crustaceans in the form of the root biomass of higher terrestrial plants as a mono-diet. Test results indicate that the feeding of root biomass of higher terrestrial plants is more efficient than the mixed type of food. Among the studied variants the best biometrics of crayfish was recorded during feeding by the root mass of lettuce. The study has found that when you place in an aquarium the root of higher plants, the chemical properties of water are gradually improving, that is, terrestrial higher plants as well as water can purify the water.
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Statement of the problem. RWU have a number of advantages over the ponds: increasing productivity per unit of water area, more efficient use of water resources, the reduction of dependence on seasonality production, increasing the degree of mechanization and automation of productions processes, and on this basis the productivity. In a closed speciation opportunities for regulation processes within the plant are much wider and more diverse, and that is what physical methods of supplying oxygen (instead of natural processes) and the availability of opportunities in different degrees of temperature regulation. But in the presence of significant advantages in a closed-water use critical success factor is the content of feeding crustaceans. Feeding should ensure the maintenance of viability and mass increase without overloading the biofilter system because food is the main source of organic matter. It is therefore presently a need to develop new and effective feeding of aquaculture facilities, namely the crustacean in the recirculation of water use.

Analysis of the main researches and publications which discuss the problem. In connection with increasing needs of the world’s population and existing restrictions in all biological resources increasingly urgent problem of optimal use in the most careful treatment and preservation. An example of this is the current situation in the global aquaculture production and maintenance of the population of aquatic biological resources. The general trend to reduce fish stocks in waters of the planet one of the possible solutions to the problem of food security is the development of aquaculture. The state of world aquaculture objectively shows a steady increase in its share in the overall balance of fish production. So, in 1975, aquaculture production was about 11% of the total fish production in 1985 – 12.3% 1994 – 20.6%, in 2001 – 34.4%. In 2006, this figure has reached 43%, and in 2009 – 50% (65 million tons) [5, p.250].

In the face of increasing resource constraints, scientists and naturalists have gradually come to the idea of ​​technological schemes for the organization of commercial cultivation of aquaculture products, in which the consumption of water and land resources would be minimal. During testing, there was new challenges qualitative increase of the level of fish farms productivity, the stabilization conditions of the environment of farmed aquatic organisms. The solution was the establishment of the fish farms of industrial type involved in commercial cultivation of aquatic biological resources in plants of closed water use (CWU) (circulation systems) [5, p.252, 9, p. 64].

According to reports, the first industrial enterprise using a closed water system pools was commissioned in 1951 in Japan for the cultivation of carp [8].

Especially popular in the different countries of the world is the delicacy products of crustaceans. Production of freshwater crustacean products, ensuring maximum profit, firstly, is determined by the development of aquaculture as a sector of the economy, and secondly, a high level of cultivation management of such facilities on an industrial scale.

Until recently, the leader place in aquaculture breeding crayfish occupied America, Australia, the Nordic countries of Europe. But in the last decade leading position in the field of crayfish belongs to China, due to the systematic approach to deal with problems of scientific support organizations for the operation of farms and the economic reform of the country, providing support for the development of aquaculture [1, p.221].

Our country produces artificial cultivation of clawed crayfish species Astacusleptodactylus L. A characteristic feature of the object – color from greenish-brown to grayish-brown, which varies depending on the habitat. It feeds on plant food (90%), as well as dead and live animals. Crayfish is active at twilight and at night (during the day hiding under rocks or in burrows dug out in the bottom or off under the roots of trees). It lives in fresh clean water, rivers, lakes, ponds, streams or flowing fast depth of 3-5 m. In summer the water is heated to 16-22 ° C. Body length of widely fingered cancer can reach 20 cm The breeding season is in June. Puberty: male, 3 years, 4 females. Lifespan: 20-25 years. Crustaceans reach a length of up to 2 mm. The first 10-12 days, they remain under the abdomen in the female, and then move to independent living. In this age their length is about 10 mm, weight of 20-25 mg. At the first summer crustaceans molt five times, their length is doubled and the weight of six. The next year, they will grow up to 3.5 cm, and weighs about 1.7 grams, shedding six times. The growth of young crayfish takes place unevenly. In the fourth year of life crabs grow to about 9 cm, from now on, they molt twice a year. The amount and timing of molts are highly dependent on temperature and food.

Feed production sector of the aquaculture industry, cultivating crustaceans, is characterized by increasing specialization of the various processes of creating feeds. Most feeds for aquaculture facilities are balanced nutritionally, have high digestibility, produced a granular way. In the manufacture of feed optimization of amino acid composition of feed at different stages of development of an organism using immunostimulants and probiotics is used [2, p.66].

Therefore, in the search mode, to develop a new effective feeding crustacean of aquaculture facilities, we tested the feed as a root biomass of some higher terrestrial plants.

The purpose of the study – development of economically effective way of feeding clawed crayfish species Astacusleptodactylus L. using the root biomass of some higher terrestrial plants as a mono-diet.

To achieve this goal the following tasks were solved:

1. Selection for the study of calcium-containing higher terrestrial plants with additional valuable features.

2. Conducting a trial testing feed for crustaceans in the form of root biomass of higher terrestrial plants as a mono-diet.

3. Study the possibility of purification of water in CWU when placed in the root system of higher terrestrial plants.

Research methods. The object of the study – forage reserve of clawed crayfish species Astacusleptodactylus L. The subject of the study – the optimization of the feeding process with the root biomass of some higher calcium-rich plants as a mono-diet. Methods of research – conventional laboratory methods of experiment with aquaculture and statistical analysis methods [3,6].

Among the higher plants calcium-containing ones (in brackets are the additional benefits of plants) were selected: 1 – onion (rich in volatile production plant), 2 – lettuce (successfully cultivated in hydroponic plants), 3 – wheat (the most rich in calcium and trace elements).

Among all kinds of onions bulb onion is one of the most important crops, the value of which is determined by the food-processing and pharmaceutical properties. The content of chemical substances in the plant is quite diverse, so the onion is an extremely valuable source of vegetable plants and a number of biologically active substances. The composition of the bulbs includes seven essential amino acids, among which a significant proportion accounted for lysine, leucine, isoleucine, threonine, methionine, and phenylalanine, revealed a high content of glutamic acid, proline, glycine, histidine, alanine and tyrosine. Explanation of ash, which accounts for about 1%, showed that it contained: 175 mg% potassium, phosphorus – 58 Calcium – 31 Sodium – 18 Magnesium – 14 Iron – 0.8 mg% and there nickel, cobalt, chromium, vanadium, molybdenum, titanium, germanium and selenium. Onions contain a steroid and triterpenoid saponins. Scientific studies have shown the presence of phenolic compounds in various kinds of onions. Especially important is quercetin. The specific taste and pungent smell of onions in it is due to the presence of fatty oils (0.035 - 0.053%). Green leaves and juicy bulb scales contain sugar (4-14%), mineral salts. Vitamin C in the bulb contains from 6 to 10 mg% in leaves – 24-30 mg%. The antiseptic properties of onions determine volatile. In follicles meets vitamin PP (nicotinic acid) in an amount of 0.2_0.3 mg%. Varieties with different spicy taste differ by compact constitution juicy slices, having a small thickness. The dry matter content in the bulbs of these varieties is 15% or more of carbohydrates and complex shapes of sugars predominate [7. 46-47].

Modern production technologies include salad conveyor method of growing plants using hydroponics. Lettuce is rich in vitamins A, C, E, and vitamins belong to the group B, microelements – selenium, zinc, copper, iron and manganese, and macroelements – phosphorus, magnesium, calcium, potassium and sodium.

In wheat grains there are proteins, fats and carbohydrates. Minerals are phosphorus, calcium, iron, potassium, magnesium, sodium, manganese, copper, zinc, etc. These substances are found mainly in membranes, aleurone layer and germ. From vitamins there are B1, B2, B3, B6, B12, E and PP, as well as carotene. 
Seeds of lettuce and wheat were sown by hand in plastic pots with peat substrate. Seeding rate was 4 ea. in a pot. Then, the pots were set in reusable cartridge. Cassettes with germinated seeds of lettuce and wheat exhibited were plaed in Cultivation chutes and in the aquarium. Onions were grown. Ready to explore the plants were placed in the Cultivation gutters and placed in an aquarium with crayfish. In each aquarium were 10 cancers, the sex ratio was 1:1.

Served as a control aquarium, in which there were no land crabs without higher plants, which received mixed diet of plant and animal origin. During the study biometric surveys of freshwater crayfish and chemical analysis of water in aquariums was conducted.

Studies. The studies were conducted at the Department of Applied Biology and aquatic biological resources of Kharkiv State Academy of Zoo veterinary.

The study took into account the intensity of eating the root biomass of plants. Among the three plants most rapidly eaten by crabs were roots of lettuce, the average intensity is characteristic for eating of sprouted grains of wheat and the lowest rate of eating is typical of root mass of onions. Negative phenomenon that has been observed in the tank as a result of growing onions was weak staining in the water brown.

Among the biometric indicators the length and weight of cancers were taken into account (Table 1).
Analysis of the length and weight of crayfish in the experimental variants suggests that breast-root biomass of higher terrestrial plants is more effective than the mixed type of food. Among the advanced options the best results are while feeding the root mass of lettuce. While feeding the onions female were more sensitive. Almost at the control level are biometrics of crayfish while feeding by the root mass of germinated seeds of wheat.
Since in a closed-water use, which contained crayfish, water is used for cleaning wet submerged biofilter, we conducted a parallel investigation of the possibility of using higher terrestrial plants for the purification of water in CWU. In modern practice in the wastewater treatment process at sewage treatment constructions the bioponds with higher aquatic plants, which are most effective in comparison with the conventional biological treatment in the aeration tanks or biofilters are used. [4] 
	1. Biometrics of cancers who consume the roots of higher plants

№
	Experimental variant
	Gender
	Weight, mg
	Length, mm

	1
	Control
	♀
	522 ±5,83
	51,80 ±0,97

	
	
	♂
	520 ±5,48
	53,00 ±1,14

	2
	Bulb onion
	♀
	568 ±3,74***
	56,20 ±1,24*

	
	
	♂
	530 ±3,16
	56,20 ±1,16

	3
	Lettuce
	♀
	542 ±3,74*
	55,00 ±0,84*

	
	
	♂
	564 ±5,10***
	56,40 ±0,93*

	4
	Wheat
	♀
	536 ±2,45
	54,20 ±0,58

	
	
	♂
	542 ±5,83*
	54,00 ±0,84


Note. * p <0.05, *** p <0.001
The results of dynamic change in chemical parameters of water in the CWU with mixed feeding and breast-root biomass of terrestrial higher plants are presented in Table 2.

2. Dynamics of changes in chemical parameters of water in the CWU at different ways of cancers feeding
	Chemical characteristics of water in CWU
	Biofilter
	Biofilter + terrestrial higher plants

	
	1-11 days of detention
	12-23 days of detention
	24-35 days of detention

	О2(мг/л)
	6,33 ±0,17
	4,70 ±0,41**
	5,13 ±0,31*

	СО2(мг/л)
	15,00 ±0,58
	17,25 ±0,48*
	21,50 ±0,65***

	NO2(мг/л)
	0,33 ±0,03
	0,38 ±0,02
	0,33 ±0,03

	рН
	7,15 ±0,03
	6,93 ±0,05**
	7,05 ±0,24

	Total hardness (mEq / L)
	13,75 ±0,25
	13,50 ±0,29
	10,50 ±0,29***


Note. * p <0.05, ** p <0.01, *** p <0.001
Obtained data indicate that, when we placed in an aquarium the root portion of higher plants, chemical indicators of water gradually improved, i.e. higher land plants as well as water and capable of purifying water.

Trial testing of the feed for crustaceans in the form of root biomass of some higher land plants yielded gave positive results, so more studies are needed.

Conclusion:

1. During the trial testing we proved the prospect of further work towards the development of cost-effective method of feeding of clawed crayfish species Astacusleptodactylus L. using the root biomass of higher terrestrial plants such as lettuce and onion, as a mono-diet.

2. It was established that the most intensively eaten by crabs were roots of lettuce, the average intensity typical for eating were sprouted grains of wheat and the lowest rate of eating – typical for root mass of onions.

3. Among experienced variants the best biometrics were fixed in crayfish recorded while feeding by the root mass of lettuce. While feeding by the onions female were more sensitive.
4. During research it was founded that when we placed in an aquarium the root portion of higher plants, the chemical properties of water were gradually improving, this means that, terrestrial higher plants as well as water can purify water.

1. REFERENCES
2. ЛагуткинаЛ.Ю. Новый объект тепловой аквакультуры – австралийский красноклешневый рак / Л.Ю. Лагуткина, С.В. Пономарев // Вестник Астраханского государственного технического университета. – 2008. – №6 (47). – С. 220-223.

3. ЛагуткинаЛ.Ю. Способ выращивания австралийских раков (Cнeraxquadricarinatus) / Л.Ю. Лагуткина, С.В. Пономарев // Астраханский государственный университет: Естественные науки. – 2010. – № 4. – С. 64-68.

4. Лакин Г. Ф. Биометрия: Учеб.пособ. для биол. спец. вузов. – М.: Высш. шк., 1990. – 352с.
5. Лукьянчиков Д.И. Использование биологических прудов в процессе очистки промышленных вод от загрязнения и использование их илистых осадков в сельском хозяйстве / Д.И. Лукьянчиков // Вестник Курской государственной сельскохозяйственной академии. – 2010. – Т. 6. – № 6. – С. 55-57.

6. МовсесоваН.В. Замкнутые системы в аквакультуре: необходимы экономические исследования / Н.В. Мовсесова, А.В. Жигин // Научные труды Дальневосточного государственного технического рыбохозяйственного университета. – 2011. – Т. 23. – С. 250-255.

7. Плохинский Н. А. Биометрия. – Новосибирск: Сиб. отд. АН СССР, 1961. – 264 с.

8. Семёнов В.А. Изменчивость химического состава лука репчатого сорта Догадка / Семёнов В.А., Любченко А.В., Добренков В.А. // Майкопский государственный технологический университет: Новые технологии. – 2010. – № 1. – С. 46-49.

9. Стеффенс В. Индустриальные методы выращивания рыбы [Текст] / пер. с нем.; [науч. ред. А. Канидьев]. – М.: Агропромиздат, 1985. – 384с.

10. ТыринД.В. Влияние условий содержания камчатского краба на работу биофильтров в УЗВ / ТыринД.В., КовачеваН.П., ШакулаЛ.А. // Рыбпром: Аквакультура. – 2009. – № 9. – С. 64-65.

PAGE  
6

