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SIMULTANEOUS (SYNCHRONOUS) CHANGES THE DYNAMICS OF PESTS OF SUGAR BEET IN THE CENTRAL FOREST-STEPPE OF UKRAINE
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The data, simultaneous outbreaks of many species of harmful insects, including some pests of sugar beet in the Central Forest-Steppe of Ukraine. Confirmed that to predict the onset of regular population cycles of winter Cutworm, Cutworm-gamma, cabbage Cutworm, meadow moth and beet weevil usual it is advisable to use the drastic changes in solar activity. It is established that the beginning of the next mass outbreaks of these pests in the Central forest-Steppe of Ukraine took place in 90-93% of the cases analysed, which gives the possibility to predict the trends of mass breeding in the future.
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Raising of problem. A leading place belongs to the insects among the pests of sugar beet. They constantly or cyclic harm sugar beet in the different areas of Ukraine. Dangerous among them is a meadow moth, beet weevil usual, in separate years – Cutworms, namely: winter Cutworm, Cutworm-gamma, cabbage Cutworm. For this pests of sugar beet long-term statistics of mass reproductions are known.
The problem of dynamics of populations during long term is a central problem in ecological researches of many countries of the world. Especially actual are researches of ecological conformities of populations dynamics as bases of biological (ecological) prognostication.
Analysis of basic researches and publications the decision of problem is founded in  which. Review of specific composition and ecology of pests of sugar beet first published F. Keppen, and in 1881 he give conception about factors which influence on the dynamics of  pests insects [4]. 
In 1925 V. Averin [1] proved the  repetition of mass reproductions in time of important pests of Ukraine. O. Grosgeym  mass reproductions of pests insects examined as a central problem of development of biosphere (V. Vernadskiy), and recurrence (periodicity) as basis of this prognostication of flashes of quantity of pests insects.  
At the end of 30th ХХ age the Ukrainian ecologists made fundamental theoretical researches of populations dynamics of pests insects as a result of which a collective monograph was published in 1938 [3]. In this monograph the theoretical synthesis of achievements of domestic and foreign ecologists at industry of populations dynamics of animals, including pests insects and conformities them mass reproductions was in the first time carried out.  The fourth section of this monograph is appointed periodicity of gradations and them possible dependence on the long-term dynamics of sun spots (sun activity or «space weather» after O. Chizhevskiy).
Generalization and analysis of theorial about populations dynamic of insects was made by G. Viktorov [2]. According to his opinion, oscillation of quantity of insects is determined co-operation two principle different processes: modifications and adjustings. Modification is conditioned an action by chance of changeable factors of external environment, and adjusting by factors the quantity of which changes in accordance with the vibrations of quantity of managed population [2].
The purpose of our researches was a ground of change of dynamics of pests of sugar beet in the central Forest-Steppe of Ukraine.
Task of researches: make the analysis of mass reproductions of harmful insects, including pests of sugar beet (winter Cutworm, Cutworm-gamma, cabbage Cutworm, meadow moth and beet weevil usual) and define conformities of  them dynamics change of populations.
Materials and methods of researches. For clarification of specific composition of pests of sugar beet applied utillized the field (statistical and rout) method of researches; for determination of ecological conformities of populations dynamics of pests of sugar beet applied historical-statistical and analogue- historical methods.
Results of researches. Especially big mass reproductions in Central Forest-Steppe of Ukraine was in the period of 1868–2012 when simultaneously in mass appeared from 20 to 40 types of wreckers, including pests of sugar beet. 
1868–1870 – 28 kinds;
1878–1880 – 34 kinds;
1890–1896 – 40 kinds;
1910–1914 – 32 kinds;
1923–1929 – 35 kinds;
1934–1942 – 32 types ;
1956–1960 – 34 kinds;
1964–1968 – 40 kinds;
1972–1977 – 33 kinds;
1986–1988 – 22 kinds;
2000–2012 – 22 types.
From the resulted information simultaneity of mass reproductions of many types of harmful insects (in particular pests of sugar beet) on considerable territory it is impossible to explain only change of meteorological factors; their improbable change is simultaneously in different naturally geographical regions. During last years the researchers of sun-earthly and sun-biosphere connections proved convincingly that the main synchronizer of populations, climatic and trophic cycles there is sun activity. But for prognostication of beginning of populations cycles to utillize in quality a criterion the indexes of minimum, maximum, branches of getting up and will fall of sun activity not recommended as  probability of such prognoses is small. We are also confirm this position on the example of mass reproductions of some pests of sugar beet in the Central Forest-Steppe of Ukraine (Table 1). 
1. Distributing of mass reproductions of some pests of sugar beet 
in the central Forest-Steppe of Ukraine on the phases of dynamics of SA
	Name of pests
	Distributing of beginning of duty mass reproductions on the phases of sun cycles, %

	
	SA minimum
	branch of getting up of  SA
	SA maximum
	branch of slump of SA

	winter Cutworm
	19.0
	38.0
	5.0
	38.0

	Cutworm-gamma
	13.0
	20.0
	14.0
	53.0

	cabbage Cutworm
	44.0
	10.0
	10.0
	36.0

	meadow moth
	0.0
	49.0
	21.0
	30.0

	beet weevil usual
	11.0
	28.0
	17.0
	44.0


During last years on issue of prognostication of processes and phenomenas in the biosphere fundamental researches of ekologists, entomologists, geophysicists, climatologists and hydrologists are made. The results of researches confirmed that a reliable criterion for prognostication of beginning of attendants of populations cycles of animals (including insects) is sun activity and it’s earthly displays –  co-operating and synchronization is with climatic and trophic cycles. 
We carried out the historical-statistical analys of beginning of attendants of populations cycles of winter Cutworm, Cutworm-gamma, cabbage Cutworm, meadow moth and beet weevil usual in the years of sharp changes of sun activity (Table 2). 
2. Mass reproductions of some pests of sugar beet in the central Forest-Steppe of Ukraine 
and sharp changes of sun activity (SA)
	Name of pests
	Years of mass reproductions
	Beginning of duty mass reproductions, %

	
	
	in the years of sharp treasons of SA
	in 1 year after reper

	winter Cutworm
	1813–2007
	90
	10

	Cutworm-gamma
	1829–2007
	93
	7

	cabbage Cutworm
	1871–2000
	91
	9

	meadow moth
	1855–2011
	93
	7

	beet weevil usual
	1851–2000
	90
	10


As evidently from information of table 2, swingeing majority of mass reproductions of the indicated pests of sugar beet in the Central Forest-Steppe of Ukraine started exactly in the years of sharp changes of sun activity (90–93 %) and only 7–10 % of them in a year after. This is testifies to expedience to use this criterion for prognostication of beginning of attendants of populations cycles. It is known that all prognoses which was developed taking into account the sharp changes of sun activity in Ukraine were carried out.
Conclusions: 
1. It is confirmed that for prognostication of beginning of attendants of populations cycles of winter Cutworm, Cutworm-gamma, cabbage Cutworm, meadow moth and beet weevil usual  it is expedient to use the years of sharp changes of sun activity which were offered in 1985 year [5]. 
2. In obedience to our information beginning of duty mass reproductions of the this pests of sugar beet took a place in Central Forest-steppe of Ukraine in 90–93 % of analysed cases that enables for the foresight of tendency of their  mass reproduction in the future.
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