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The paper deals with research of many-years changes of crop yield in Poltava region. Analysis of crop yield changes is carried out at the research period from 1966 to 2012 including. Average graph curves of crop yield are presented. Three periods of crop yield changes with two evident minimum of yield are found out. Average period of «yield wave» for all of crops is given. The role of geliogeophysical factors and moon-earth influences in formation and changes of crop yield is also analyzed.
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Statement of the problem. Crop yield always was prominent factor in human activity and agronomist’s main aim was yield increasing. People always try to provide themselves to provisions and stable good harvest in vital activity process, however the soil was humanity supporter from the remotest times.

Yield depends on many factors. Cultivation crops technologies become more complicated and more scientismic. Yield formation is complex production process what is determined by plant genetic programme and outside conditions. It should have complete information about all versatility of separate factors action what take part in plant increase and plant growth and interactions of these factors, and it should know to expect for plant reactions on these factors in order to provide with bumper crop. Yield size is determined by such processes as photosynthesis, increase and growth, air, water and heat routines, minerals nutrition, plants’ structure, inoculation architectonics and other [6].

The important place in crop yield learning is taking a problem of rules changes of yield crop in time. Knowledge of these rules and causing reasons has a great importance for basing solution of different problems connected with crop production. But this knowledge becomes complicated that yield level is formed under the influence of plural factors what influenced with different power and different directions [14].
Whole constellation of different varieties what thanks to own’s properties have increased crop yield, big quantity of mineral fertilizers and organic manures types, different methods of tillage, development of nutrinion and watering systems was raised by world scientific community and native scientists; farm machinery was cultivated. But during studying of yield crop changes we can see such fluctuations that impossible to explain by anthropogenic factors. It is clear that there is intervene natural factors.
Analysis of recent research and publications. Yield crop never be the same, yield index changes every year and this depends on many factors both natural and anthropogenic. Meteorology factors among natural factors display the largest influence on plants during vegetation period especially temperature and rainfalls [7]. Huge number of publications devote to this problem [2, 7, 10, 12]. But absolutely it is no coincidence yield and yield changes are connected with other natural factor – Near-Earth Outer Space (NEOS) [9], especially solar activity cyclicity and moon-earth influences. Roman writer Kathon Elder noticed that rye prices was depended on solar activity (from «clouding of the Sun») as long ago as in III century B.C. [1]. William Hershel was warried the similar problems at the beginning of XIX century (in 1801) and published article about grain prices fluctuations dependly on solar activity. It is clear that the question was grain crop yield changes [17]. German astronomer Georg Shvabe and Swiss astronomer Rudolf Wolf made the first considerable contribution to research of solar activity cyclicity in the middle of XIX century. R.Wolf personally determined exactly 11-years solar activity cycle (and not 10-years cycle as G. Shvabe) and solar activity index – number of Wolf what was named exactly his name ulteriorly [1]. Connection of winter rye yield and spring barley yield with solar and lunar cycles is followed in M. Kushnir’s research [4, 5]. Influence of sunheat and lunar cycles is followed in article [8].
The purpose of this research – to determine of each crop yield and to deduce average period of all crops yield based on analysed of many-years changes of crop yield in Poltava region and drawing average crop yield graph curves for clearing up the role of space origin reasons in yield formation and crop yield changes.
The tasks of this research: 1) to draw average graph curves of all crops yield; 2) to research all crops yield graph curves to evident minimums presence; 3) to determine period of «yield wave» for each of crops; 4) to determine average period of «yield wave» for all crops; 5) to compare average period of «yield wave» for all crops with average period between solar and lunar cyclicity.
Methods of this research. Statistical data of crop yield (centner/hectare) of main statistics departament in Poltava region were used for characteristic of yield changes in Poltava region. Concluding average yield values from 25 districts of Poltava region were averaged in pairs for drawing graphs of yield graph curves. Statistical data encompass a period from 1966 to 2012 including.
Results of the research. Average yield graph curves of grain crops and yield graph curves of winter wheat, winter rye, spring barley, corn, oats, millet and buckwheat separately, average yield graph curves of legume crops and pea separately, average yield graph curves of sunflower, potato plant, sugar beets and vegetables are drawing on basis analysed statistical data of yield.
Average values of crop yield our concluding from yield values from 25 districts of Poltava region are presented in table 1.
1. Average values of crop yield in Poltava region during 1966–2012
	Year
	Yield, centner/hectare

	
	Crops

	
	Grain crops + corn
	Winter wheat
	Winter rye
	Spring barley
	Corn to grain
	Oats
	Millet
	Buck-
  wheat
	Legume crops
	Pea
	Sunflo-wer
	Potato plant
	Sugar beet
	Vegetab-les

	1966
	21,6
	24,5
	15,9
	15,7
	22,1
	18,6
	14,3
	9,6
	19,5
	20,6
	16,3
	52,3
	218,6
	80,8

	1967
	21,6
	21,9
	14,5
	18,4
	29,2
	20,3
	14,5
	10,7
	12,4
	12,6
	18,0
	61,4
	197,5
	94,6

	1968
	19,4
	20,7
	14,2
	14,8
	28,4
	16,1
	10,9
	7,8
	12,2
	12,5
	17,5
	61,0
	254,6
	113,7

	1969
	22,5
	23,7
	19,2
	23,9
	26,1
	22,2
	18,0
	13,0
	17,0
	17,3
	15,5
	56,1
	204,4
	98,1

	1970
	20,8
	21,5
	17,0
	24,9
	22,9
	23,9
	12,0
	8,6
	14,1
	14,2
	14,9
	57,2
	241,3
	106,2

	1971
	30,2
	35,2
	24,6
	22,3
	33,3
	23,1
	21,2
	12,5
	13,8
	13,8
	17,2
	87,8
	231,4
	110,4

	1972
	22,1
	23,6
	18,9
	23,2
	23,4
	23,0
	22,1
	8,1
	16,9
	17,3
	16,1
	63,6
	182.6
	78,7

	1973
	30,4
	35,9
	25,6
	26,4
	29,9
	27,1
	23,8
	13,1
	19,6
	20,0
	15,1
	75,7
	300,0
	146,9

	1974
	28,2
	32,4
	24,6
	27,0
	28,6
	26,5
	19,0
	11,2
	25,6
	26,0
	17,3
	74,4
	239,4
	121,6

	1975
	19,7
	21,7
	17,5
	20,7
	16,2
	17,6
	12,8
	3,9
	15,9
	16,3
	14,9
	44,9
	165,0
	86,8

	1976
	31,3
	36,0
	24,1
	36,0
	15,2
	33,6
	22,6
	12,3
	28,5
	28,8
	10,0
	95,1
	348,8
	167,6

	1977
	26,5
	30,6
	19,3
	24,7
	23,2
	25,5
	13,7
	6,8
	26,4
	27,0
	13,7
	54,4
	317,0
	89,8

	1978
	30,9
	37,0
	22,4
	27,2
	23,2
	26,3
	14,9
	5,7
	24,3
	24,6
	11,7
	87,2
	335,8
	139,5

	1979
	19,9
	27,1
	19,6
	14,9
	18,2
	13,9
	9,8
	6,9
	8,6
	8,7
	15,9
	78,6
	234,3
	118,6

	1980
	21,9
	25,3
	15,9
	17,6
	19,0
	19,2
	15,9
	11,3
	21,2
	21,4
	10,5
	53,0
	288,6
	126,7

	1981
	22,4
	29,2
	18,8
	17,2
	20,6
	16,4
	16,2
	5,1
	11,5
	11,7
	14,3
	47,5
	216,6
	90,5

	1982
	28,9
	33,9
	21,7
	21,8
	29,8
	19,8
	16,3
	11,7
	22,8
	22,9
	13,7
	77,2
	236,6
	132,4

	1983
	24,7
	28,1
	19,1
	24,0
	25,3
	22,4
	16,7
	9,3
	21,1
	21,3
	15,7
	94,1
	265,6
	121,9

	1984
	26,6
	27,9
	21,9
	24,9
	33,2
	28,5
	16,7
	11,8
	23,7
	23,8
	15,8
	116,0
	259,6
	141,4

	1985
	28,4
	28,6
	21,9
	26,5
	32,9
	30,1
	17,6
	11,6
	22,8
	22,8
	15,3
	98,0
	260,9
	125,0

	1986
	27,3
	35,3
	25,1
	26,1
	32,8
	23,2
	17,5
	9,0
	12,2
	12,7
	18,2
	85,2
	223,7
	123,8

	1987
	36,9
	41,2
	26,9
	35,6
	40,2
	32,5
	21,4
	13,8
	27,6
	27,7
	20,8
	90,0
	271,6
	154,4

	1988
	33,2
	40,2
	26,7
	26,1
	41,5
	26,2
	20,8
	8,5
	23,0
	23,5
	18,6
	66,7
	289,8
	140,9

	1989
	37,6
	47,6
	30,5
	36,9
	39,9
	34,0
	18,2
	10,1
	24,6
	24,7
	19,9
	87,6
	290,1
	145,0

	1990
	42,5
	50,2
	35,5
	37,9
	44,9
	36,0
	22,2
	15,6
	31,5
	31,6
	20,8
	94,6
	296,0
	143,0

	1991
	28,8
	32,5
	28,4
	28,8
	33,9
	24,2
	20,9
	11,6
	20,2
	20,3
	17,7
	65,2
	212,1
	95,8

	1992
	27,2
	30,1
	26,3
	30,7
	22,0
	30,5
	11,1
	8,4
	26,4
	26,4
	12,8
	70,1
	167,0
	54,5

	1993
	36,5
	44,1
	34,7
	38,9
	29,3
	39,6
	17,3
	13,8
	24,1
	23,9
	14,2
	95,9
	199,0
	99,0

	1994
	30,8
	34,3
	33,2
	34,8
	23,4
	33,3
	10,8
	9,3
	26,9
	26,7
	9,7
	60,1
	162,0
	66,9

	1995
	25,9
	31,4
	27,4
	24,8
	34,9
	27,8
	21,1
	9,3
	11,8
	11,7
	16,8
	32,3
	205,3
	69,0

	1996
	23,0
	30,0
	29,9
	16,6
	26,5
	20,5
	13,6
	7,7
	12,1
	12,0
	14,4
	53,5
	148,3
	58,6

	1997
	20,9
	23,2
	26,3
	20,4
	25,1
	24,2
	17,2
	10,4
	12,8
	12,7
	8,7
	62,9
	161,9
	71,9

	1998
	25,1
	34,8
	28,5
	16,1
	22,7
	17,2
	12,6
	8,0
	10,2
	10,2
	8,9
	51,3
	161,5
	53,6

	1999
	20,1
	23,6
	21,3
	20,7
	21,3
	22,0
	9,9
	5,6
	11,0
	10,8
	10,6
	21,8
	137,2
	46,5

	2000
	18,9
	12,4
	16,9
	21,7
	30,3
	24,1
	15,8
	9,0
	17,6
	17,8
	12,7
	60,3
	158,3
	70,3

	2001
	25,2
	32,6
	25,3
	23,4
	22,7
	24,3
	9,2
	6,6
	18,5
	18,6
	8,8
	46,9
	170,9
	58,9

	2002
	30,6
	36,6
	27,1
	27,5
	30,0
	24,2
	9,7
	7,7
	18,3
	18,5
	12,3
	81,9
	190,2
	154,2

	2003
	21,7
	8,3
	15,4
	17,2
	35,4
	20,6
	14,1
	10,9
	11,8
	11,6
	12,7
	84,6
	178,3
	80,7

	2004
	30,1
	33,6
	24,7
	25,6
	38,1
	23,4
	10,1
	8,4
	20,5
	20,5
	10,4
	83,1
	232,8
	91,2

	2005
	32,0
	34,4
	22,6
	23,6
	46,9
	20,2
	11,9
	6,3
	18,4
	18,4
	15,7
	93,4
	231,6
	84,4

	2006
	27,5
	27,4
	23,4
	23,2
	39,7
	21,3
	11,3
	7,1
	17,4
	17,9
	16,0
	78,8
	274,6
	81,4

	2007
	29,9
	29,6
	20,8
	18,8
	47,9
	18,8
	15,7
	7,8
	12,7
	13,0
	20,9
	86,1
	294,0
	73,2

	2008
	45,2
	45,0
	27,8
	35,0
	57,5
	32,2
	21,6
	11,4
	21,0
	21,3
	21,9
	111,9
	116,6
	106,9

	2009
	38,7
	37,4
	24,6
	23,5
	58,2
	19,1
	17,5
	6,5
	17,6
	18,1
	22,3
	86,1
	337,7
	88,1

	2010
	31,7
	26,8
	20,1
	19,7
	43,8
	15,4
	17,8
	5,6
	14,5
	15,0
	19,8
	73,6
	247,5
	92,4

	2011
	54,9
	34,4
	24,4
	21,9
	81,6
	22,6
	25,7
	9,8
	16,9
	17,1
	23,6
	134,4
	399,3
	143,4

	2012
	38,4
	29,8
	26,3
	23,8
	47,0
	23,8
	15,8
	7,7
	21,4
	21,4
	23,2
	148,2
	431,7
	213,9


Average graph curve of grain crops yield including corn is presented in graph (Pic. 1). Average value of grain crops yield was used for two years (1966 and 1967, 1967 and 1968 and so on) during period from 1966 to 2012 for graph drawing. All graphs were drawn in similar way.
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Pic. 1. Average yield of all grain crops including corn in Poltava region during 1966–2012.
As we can see grain crops yield changes sometimes slowly, at times more quickly at others. Yield was the highest in 2011 and was designated 54,9 centner/hectare, yield was the lowest in 2000 and was designated 18,9 centner/hectare. Two evident minimums are distinguished by graph curve of grain crops yield in 1979/80 and 1999/2000 (we are marking conditionally vertical dotted line in all graphs) during research period from 1966 to 2012. Wheat, rye, barley, corn, oats, millet and buckwheat are the most widely growing crops among grain crops in Ukraine. Average graph curves of winter wheat yield (graph curve 1), winter rye yield (graph curve 2), spring barley yield (graph curve 3), grain corn yield (graph curve 4), oats yield (graph curve 5), millet yield (graph curve 6) and buckwheat yield (graph curve 7) in Poltava region are presented in graph (Pic. 2). We can to distinguish two evident minimums in 1979/80 and 1999/2000 (vertical dotted line) researching graph curve of winter wheat yield in Poltava region (such as in graph of all grain crops). Yield of winter wheat was the highest in 1990 and was designated 50,2 centner/hectare and yield was the lowest in 2003 – 8,3 centner/hectare. Graph curve of winter rye yield is very similar with graph curve of winter wheat yield, but absolute values of winter rye yield are proportionally lesser. Winter rye yield was the highest in 1990 – 35,5 centner/hectare and yield was the lowest in 1968 – 14,2 centner/hectare during research period. We see minimums in graph curve of winter rye yield in 1979/80 and 1999/2000 (vertical dotted line). We watch two evident minimums in graph curve of spring barley yield in 1979/80 and 1998/99 (vertical dotted line). Yield of spring barley was the highest in 1990 – 37,9 centner/hectare and yield was the lowest in 1968 – 14,8 centner/hectare.
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Pic. 2. Average yield of winter wheat, winter rye, spring barley, corn, oats, millet and buckwheat in Poltava region during 1966–2012.
Average graph curve of corn yield differs from average graph curves of anterior grain crops yield changes. Thus, we watch minimums in graph curve of yield in 1975/76 and 1998/99 (vertical dotted line). Yield of corn was the highest in 2011 and was designated 81,6 centner/hectare, and yield was the lowest in 1976 – 15,2 centner/hectare during research period. Oats also has two minimums of yield values as in general pattern of grain crops yield. One of the minimums was watched in 1979/80 and other minimum was dued in 1998/99 (vertical dotted line) as and spring barley minimums. Yield of oats was the highest in 1993 – 39,6 centner/hectare and yield was the lowest in 1979 – 13,9 centner/hectare. Graph curve of millet yield the most differs from average graph curves of yield among grain crops. Yield of millet was the lowest with index 9,2 centner/hectare in 2001, yield was the highest – 25,7 centner/hectare in 2011. We can watch minimums in average graph curve of millet yield in 1978/79 and 2001/02 (vertical dotted line). The buckwheat is main grain crop [6]. Just buckwheat yield is not high in comparison with other grain crops yield, but buckwheat value as peeled grains is clear. We can distinguish two minimums: one – in 1978/79 and other – in 1998/99 (vertical dotted line) in graph curve of buckwheat yield just not such clearly as in other grain crops. Yield of buckwheat was the lowest in 1975 and was designated 3,9 centner/hectare and yield of buckwheat was the highest in 1990 – 15,6 centner/hectare.

Legume crops yield usually is lower than grain crops yield. This is caused first of all by economic factor and population requirements. But legume crops have got big importance in grain and fodder farms’ balance. Legume crops contain the most of proteins among crops [6]. Average graph curve of legume crops yield are presented in graph (Pic. 3).
[image: image3.emf]0

5

10

15

20

25

30

1966/67 1969/70 1972/73 1975/76 1978/79 1981/82 1984/85 1987/881990/91 1993/94 1996/97 1999/00 2002/03 2005/06 2008/09 2011/12

роки

врожайність всіх

зернобобових культур, ц/га


Pic. 3. Average yield of legume crops in Poltava region during 1966–2012.

We can notice three periods of legume crops yield changes with two evident minimums as in anterior graphs. One of the minimums was watched in 1979/80 and other – in 1998/99 (vertical dotted line). Legume crops yield was the highest in 1990 – 31,5 centner/hectare and yield was the lowest in 1979 – 8,6 centner/hectare during research period.

Pea takes the biggest acreage under crops among legume crops in Ukraine. Pea production makes about one million tons every year. This is explained by valuable food and fodder qualities of pea and high yield of pea, favourable growing conditions of pea [6]. Average graph curve of pea yield is presented in graph (Pic. 4).

Graph of pea yield is very similar to graph curve of legume crops yield, two evident minimums coincide (vertical dotted line). Yield of pea was the highest in 1990 – 30,6 centner/hectare, yield was the lowest in 1997 – 8,7 centner/hectare.


Sunflower is main oil crop in Ukraine. The main reasons of sunflower yield reduction are inobservance technology requirements, wrong doing rotation of crops, in particular sunflower placing not in 8–10 years and placing in 2–3 years and even yearly growing on the same field [6]. Average graph curve of sunflower yield is presented in graph (Pic. 5).
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Pic. 4. Average yield of pea in Poltava region during 1966–2012.

[image: image5.emf]0

5

10

15

20

25

1966/67 1969/70 1972/73 1975/76 1978/79 1981/82 1984/85 1987/88 1990/91 1993/94 1996/97 1999/00 2002/03 2005/06 2008/09 2011/12

роки

врожайність соняшника, ц/га


Pic. 5. Average yield of sunflower in Poltava region during 1966–2012.

Yield of sunflower was the highest and was watched in 2011 and yield was designated 23,6 centner/hectare, and yield was the lowest in 1997 – 8,7 centner/hectare. We can see two evident minimums in 1976/77 and 1997/98 (vertical dotted line).
Average graph curves of potato plant yield (graph curve 1), sugar beets yield (graph curve 2) and vegetables yield (graph curve 3) are presented in graph (Pic. 6). Potato plant is the most widespread crop from tuber crops group in Ukraine. Potato plant belongs to the most important crops and it is considered another bread [6]. We watch minimums in graph curve of potato plant yield in 1980/81 and 1998/99 (vertical dotted line). Yield of potato plant was the highest in 2012 from 1966 and was designated 148,2 centner/hectare, and yield was the lowest in 1999 – 21,8 centner/hectare. Sugar beet belongs to main sugarcontcin crops [6], and sugar beet is the main source of sugar in Ukraine. We can also watch two minimums in 1974/75 and 1999/2000 in graph curve of sugar beets yield (vertical dotted line). Yield of sugar beets was tha highest in 2012 and was designated 431,7 centner/hectare, and yield was the lowest in 2008 – 116,6 centner/hectare during given research period. Graph curve of vegetables yield is also distinguished (just not such clear as anterior graph curves) two minimums in 1980/81 and 1998/99 (vertical dotted line). Yield of vegetables was the highest in 2012 – 213,9 centner/hectare, and yield was the lowest in 1999 – 46,5 centner/hectare.
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Pic. 6. Average yield of potato plant, sugar beets and vegetables in Poltava region during 1966–2012.
We watched two minimums in graph curves of crop yield in all graphs. Also it is become noticeable in graph curves of crop yield that yield changes dynamics has wave character. So-called «yield waves» are watched against a background of general increase of crop yield and are changed with certain periodicity with own’s minimums, maximums and amplitude. Such original «yield waves» can be explained by not otherwise as nature factors interference. Central «yield wave» and evident tendencies of anterior and next «wave» are clerly saw. Concept «wave» is widely used in physics science. Waves is a metaphor in nature and social processes description for dynamics of periodicity changes characteristic. Term «wave» is put similarly terms of economic science assigning to economic cycles characteristic (M. Kondratyev’s, S. Kuznets’s, K. Zhuglyar’s, J. Kitchin’s cycles) [11, 16]. For example, S.Kuznets’s cycle lasts 15–25 years [15].
Main results of our work are staded in table 2. We deduced years of two evident minimums in each graph curves of crop yield integrating analysed average graph curves of crop yield. Years of minimums we discovered from graph curves of all crops yield and accordingly continuance (period) of central «yield wave» limited by these minimums are presented. Average period of central «yield wave» for all crops is also deduced.
2. Period of central «yield wave» of all crops in Poltava region during 1966–2012
	№
	Crops
	Years of minimums
	Period of
«yield wave»
	Average period
of «yield wave»
of all crops

	
	
	first
	second
	
	

	1
	All grain crops+corn
	1979/80
	1999/2000
	20 years
	=20,28 years
≈20,3 years

	2
	Winter wheat
	1979/80
	1999/2000
	20 years
	

	3
	Winter rye
	1979/80
	1999/2000
	20 years
	

	4
	Spring barley
	1979/80
	1998/99
	19 years
	

	5
	Corn to grain
	1975/76
	1998/99
	23 years
	

	6
	Oats
	1979/80
	1998/99
	19 years
	

	7
	Millet
	1978/79
	2001/02
	23 years
	

	8
	Buckwheat
	1978/79
	1998/99
	20 years
	

	9
	All legume crops
	1979/80
	1998/99
	19 years
	

	10
	Pea
	1979/80
	1998/99
	19 years
	

	11
	Sunflower
	1976/77
	1997/98
	21 years
	

	12
	Potato plant
	1980/81
	1998/99
	18 years
	

	13
	Sugar beets
	1974/75
	1999/2000
	25 years
	

	14
	Vegetables
	1980/81
	1998/99
	18 years
	


Periods of crops’ «yield wave» last from 18 to 25 years. Thus, continuance of average period of «yield wave» for all crops is made about 20,3 years. As it is known, solar activity cyclicity lasts about 22 years (Heil’s cycle) [13], and lunar activity cyclicity (moon-earth cycles) lasts 18,6 years [3]. Average significance of these both cycles form (22+18,6)/2=20,3 years, that is coincided with significance of average period of «yield wave» for all crops. Given coincidence is giving serious basis to affirm that nature factors of space origin play important role in crop yield formation and crop yield changes.

Conclusions: 
1. Two clear minimums are found out in graph curves of all crops yield.

2. Crop yield changes dynamics has wave character. Central «yield wave» with average period of 20,3 years for all crops is clearly followed.
3. Nature factors of space origin play important role in crop yield formation and crop yield changes. Average period between solar activity cyclicity and lunar cycles coincides with average period of crops’ «yield wave».
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урожайність гречки, ц/га

роки



пшениця озима

		15.952		15.23		1966/67

		14.508		14.356		1967/68

		14.204		16.69		1968/69

		19.176		18.082		1969/70

		16.988		20.796		1970/71

		24.604		21.768		1971/72

		18.932		22.28		1972/73

		25.628		25.098		1973/74

		24.568		21.056		1974/75

		17.544		20.804		1975/76

		24.064		21.706		1976/77

		19.348		20.862		1977/78

		22.376		21.004		1978/79

		19.632		17.766		1979/80

		15.9		17.344		1980/81

		18.788		20.238		1981/82

		21.688		20.376		1982/83

		19.064		20.494		1983/84

		21.924		21.9		1984/85

		21.876		23.474		1985/86

		25.072		25.974		1986/87

		26.876		26.79		1987/88

		26.704		28.614		1988/89

		30.524		33.032		1989/90

		35.54		31.982		1990/91

		28.424		27.382		1991/92

		26.34		30.51		1992/93

		34.68		33.934		1993/94

		33.188		30.282		1994/95

		27.376		28.634		1995/96

		29.892		28.082		1996/97

		26.272		27.408		1997/98

		28.544		24.94		1998/99

		21.336		19.132		1999/00

		16.928		21.122		2000/01

		25.316		26.208		2001/02

		27.1		21.236		2002/03

		15.372		20.042		2003/04

		24.712		23.656		2004/05

		22.6		23		2005/06

		23.4		22.1		2006/07

		20.8		24.3		2007/08

		27.8		26.2		2008/09

		24.6		22.35		2009/10

		20.1		22.25		2010/11

		24.4		25.35		2011/12

		26.3				2012
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зглажений графік урожайності озимого жита

роки



цукрові буряки

		52.28		56.82		1966/67

		61.36		61.16		1967/68

		60.96		58.52		1968/69

		56.08		56.66		1969/70

		57.24		72.54		1970/71

		87.84		75.72		1971/72

		63.6		69.64		1972/73

		75.68		75.06		1973/74

		74.44		59.68		1974/75

		44.92		70.02		1975/76

		95.12		74.74		1976/77

		54.36		70.78		1977/78

		87.2		82.9		1978/79

		78.6		65.8		1979/80

		53		50.24		1980/81

		47.48		62.36		1981/82

		77.24		85.68		1982/83

		94.12		105.06		1983/84

		116		107		1984/85

		98		91.62		1985/86

		85.24		87.624		1986/87

		90.008		78.344		1987/88

		66.68		77.116		1988/89

		87.552		91.1		1989/90

		94.648		79.906		1990/91

		65.164		67.648		1991/92

		70.132		83.032		1992/93

		95.932		78.044		1993/94

		60.156		46.228		1994/95

		32.3		42.878		1995/96

		53.456		58.166		1996/97

		62.876		57.078		1997/98

		51.28		36.542		1998/99

		21.804		41.034		1999/00

		60.264		53.6		2000/01

		46.936		64.406		2001/02

		81.876		83.248		2002/03

		84.62		83.862		2003/04

		83.104		88.252		2004/05

		93.4		86.1		2005/06

		78.8		82.85		2006/07

		86.9		99.4		2007/08

		111.9		99		2008/09

		86.1		79.85		2009/10

		73.6		104		2010/11

		134.4		141.3		2011/12

		148.2				2012





цукрові буряки
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урожайність картоплі, ц/га

роки



зернові

		22.104		25.666		1966/67

		29.228		28.828		1967/68

		28.428		27.252		1968/69

		26.076		24.486		1969/70

		22.896		28.116		1970/71

		33.336		28.366		1971/72

		23.396		26.632		1972/73

		29.868		29.238		1973/74

		28.608		22.422		1974/75

		16.236		15.712		1975/76

		15.188		19.208		1976/77

		23.228		23.238		1977/78

		23.248		20.712		1978/79

		18.176		18.582		1979/80

		18.988		19.816		1980/81

		20.644		25.244		1981/82

		29.844		27.594		1982/83

		25.344		29.264		1983/84

		33.184		33.024		1984/85

		32.864		32.826		1985/86

		32.788		36.514		1986/87

		40.24		40.856		1987/88

		41.472		40.698		1988/89

		39.924		42.428		1989/90

		44.932		39.444		1990/91

		33.956		27.97		1991/92

		21.984		25.65		1992/93

		29.316		26.364		1993/94

		23.412		29.178		1994/95

		34.944		30.736		1995/96

		26.528		25.79		1996/97

		25.052		23.88		1997/98

		22.708		21.99		1998/99

		21.272		25.784		1999/00

		30.296		26.516		2000/01

		22.736		26.39		2001/02

		30.044		32.722		2002/03

		35.4		36.768		2003/04

		38.136		42.518		2004/05

		46.9		43.3		2005/06

		39.7		43.83		2006/07

		47.96		52.73		2007/08

		57.5		57.85		2008/09

		58.2		51		2009/10

		43.8		62.7		2010/11

		81.6		64.3		2011/12

		47				2012
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зглажений графік урожайності кукурудзи

роки



		18.572		19.456		1966/67

		20.34		18.216		1967/68

		16.092		19.128		1968/69

		22.164		23.04		1969/70

		23.916		23.518		1970/71

		23.12		23.044		1971/72

		22.968		25.052		1972/73

		27.136		26.816		1973/74

		26.496		22.034		1974/75

		17.572		25.57		1975/76

		33.568		29.56		1976/77

		25.552		25.948		1977/78

		26.344		20.142		1978/79

		13.94		16.582		1979/80

		19.224		17.788		1980/81

		16.352		18.096		1981/82

		19.84		21.14		1982/83

		22.44		25.494		1983/84

		28.548		29.302		1984/85

		30.056		26.64		1985/86

		23.224		27.876		1986/87

		32.528		29.378		1987/88

		26.228		30.132		1988/89

		34.036		35.028		1989/90

		36.02		30.106		1990/91

		24.192		27.37		1991/92

		30.548		35.054		1992/93

		39.56		36.42		1993/94

		33.28		30.53		1994/95

		27.78		24.148		1995/96

		20.516		22.374		1996/97

		24.232		20.728		1997/98

		17.224		19.636		1998/99

		22.048		23.056		1999/00

		24.064		24.186		2000/01

		24.308		24.232		2001/02

		24.156		22.4		2002/03

		20.644		22.004		2003/04

		23.364		21.782		2004/05

		20.2		20.75		2005/06

		21.3		20.05		2006/07

		18.8		25.5		2007/08

		32.2		25.65		2008/09

		19.1		17.25		2009/10

		15.4		19		2010/11

		22.6		23.2		2011/12

		23.8				2012
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зглажений графік урожайності вівса

роки



		80.8		87.68		1966/67

		94.56		104.12		1967/68

		113.68		105.9		1968/69

		98.12		102.18		1969/70

		106.24		108.3		1970/71

		110.36		94.54		1971/72

		78.72		112.82		1972/73

		146.92		134.28		1973/74

		121.64		104.2		1974/75

		86.76		127.2		1975/76

		167.64		128.72		1976/77

		89.8		114.64		1977/78

		139.48		129.02		1978/79

		118.56		122.64		1979/80

		126.72		108.6		1980/81

		90.48		111.46		1981/82

		132.44		127.16		1982/83

		121.88		131.64		1983/84

		141.4		133.18		1984/85

		124.96		124.36		1985/86

		123.76		139.06		1986/87

		154.36		147.62		1987/88

		140.88		142.93		1988/89

		144.98		143.98		1989/90

		142.98		119.382		1990/91

		95.784		75.13		1991/92

		54.476		76.732		1992/93

		98.988		82.95		1993/94

		66.912		67.936		1994/95

		68.96		63.766		1995/96

		58.572		65.224		1996/97

		71.876		62.744		1997/98

		53.612		50.066		1998/99

		46.52		58.42		1999/00

		70.32		64.6		2000/01

		58.88		106.562		2001/02

		154.244		117.482		2002/03

		80.72		85.99		2003/04

		91.26		87.83		2004/05

		84.4		82.9		2005/06

		81.4		77.3		2006/07

		73.2		90.05		2007/08

		106.9		97.5		2008/09

		88.1		90.25		2009/10

		92.4		117.9		2010/11

		143.4		178.65		2011/12

		213.9				2012
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урожайність овочів, ц/га
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		14.26		14.374		1966/67

		14.488		12.682		1967/68

		10.876		14.446		1968/69

		18.016		15.012		1969/70

		12.008		16.59		1970/71

		21.172		21.628		1971/72

		22.084		22.924		1972/73

		23.764		21.376		1973/74

		18.988		15.9		1974/75

		12.812		17.694		1975/76

		22.576		18.126		1976/77

		13.676		14.28		1977/78

		14.884		12.364		1978/79

		9.844		12.862		1979/80

		15.88		16.028		1980/81

		16.176		16.262		1981/82

		16.348		16.514		1982/83

		16.68		16.698		1983/84

		16.716		17.154		1984/85

		17.592		17.536		1985/86

		17.48		19.458		1986/87

		21.436		21.142		1987/88

		20.848		19.542		1988/89

		18.236		20.204		1989/90

		22.172		21.53		1990/91

		20.888		15.972		1991/92

		11.056		14.202		1992/93

		17.348		14.082		1993/94

		10.816		15.94		1994/95

		21.064		17.32		1995/96

		13.576		15.4		1996/97

		17.224		14.912		1997/98

		12.6		11.238		1998/99

		9.876		12.846		1999/00

		15.816		12.524		2000/01

		9.232		9.452		2001/02

		9.672		11.87		2002/03

		14.068		12.088		2003/04

		10.108		11.004		2004/05

		11.9		11.6		2005/06

		11.3		13.5		2006/07

		15.7		18.65		2007/08

		21.6		19.55		2008/09

		17.5		17.65		2009/10

		17.8		21.75		2010/11

		25.7		20.75		2011/12

		15.8				2012
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зглажений графік урожайності проса

роки



		24.476		23.188		1966/67

		21.9		21.304		1967/68

		20.708		22.2		1968/69

		23.692		22.608		1969/70

		21.524		28.356		1970/71

		35.188		29.376		1971/72

		23.564		29.746		1972/73

		35.928		34.178		1973/74

		32.428		27.086		1974/75

		21.744		28.862		1975/76

		35.98		33.286		1976/77

		30.592		33.796		1977/78

		37		32.03		1978/79

		27.06		26.176		1979/80

		25.292		27.266		1980/81

		29.24		31.546		1981/82

		33.852		30.958		1982/83

		28.064		27.984		1983/84

		27.904		28.258		1984/85

		28.612		31.936		1985/86

		35.26		38.218		1986/87

		41.176		40.708		1987/88

		40.24		43.924		1988/89

		47.608		48.898		1989/90

		50.188		41.346		1990/91

		32.504		31.292		1991/92

		30.08		37.104		1992/93

		44.128		39.218		1993/94

		34.308		32.864		1994/95

		31.42		30.694		1995/96

		29.968		26.592		1996/97

		23.216		29.032		1997/98

		34.848		29.234		1998/99

		23.62		18.012		1999/00

		12.404		22.51		2000/01

		32.616		34.584		2001/02

		36.552		22.434		2002/03

		8.316		20.94		2003/04

		33.564		33.982		2004/05

		34.4		30.9		2005/06

		27.4		28.5		2006/07

		29.6		37.3		2007/08

		45		41.2		2008/09

		37.4		32.1		2009/10

		26.8		30.6		2010/11

		34.4		32.1		2011/12

		29.8				2012
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зглажений графік урожайності пшениці озимої

роки



		16.3		17.15		1966/67

		18		17.75		1967/68

		17.5		16.5		1968/69

		15.5		15.2		1969/70

		14.9		16.05		1970/71

		17.2		16.65		1971/72

		16.1		15.6		1972/73

		15.1		16.2		1973/74

		17.3		16.1		1974/75

		14.9		12.45		1975/76

		10		11.85		1976/77

		13.7		12.7		1977/78

		11.7		13.8		1978/79

		15.9		13.2		1979/80

		10.5		12.4		1980/81

		14.3		14		1981/82

		13.7		14.7		1982/83

		15.7		15.75		1983/84

		15.8		15.55		1984/85

		15.3		16.75		1985/86

		18.2		19.5		1986/87

		20.8		19.7		1987/88

		18.6		19.25		1988/89

		19.9		20.35		1989/90

		20.8		19.25		1990/91

		17.7		15.25		1991/92

		12.8		13.5		1992/93

		14.2		11.95		1993/94

		9.7		13.25		1994/95

		16.8		15.6		1995/96

		14.4		11.55		1996/97

		8.7		8.8		1997/98

		8.9		9.75		1998/99

		10.6		11.65		1999/00

		12.7		10.75		2000/01

		8.8		10.55		2001/02

		12.3		12.5		2002/03

		12.7		11.55		2003/04

		10.4		13.05		2004/05

		15.7		15.85		2005/06

		16		18.45		2006/07

		20.9		21.4		2007/08

		21.9		22.1		2008/09

		22.3		21.05		2009/10

		19.8		21.7		2010/11

		23.6		23.4		2011/12

		23.2				2012
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урожайність соняшника, ц/га
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		218.56		208.04		1966/67

		197.52		226.04		1967/68

		254.56		229.5		1968/69

		204.44		222.88		1969/70

		241.32		236.38		1970/71

		231.44		207.04		1971/72

		182.64		241.32		1972/73

		300		269.704		1973/74

		239.408		202.184		1974/75

		164.96		256.88		1975/76

		348.8		332.884		1976/77

		316.968		326.404		1977/78

		335.84		285.08		1978/79

		234.32		261.44		1979/80

		288.56		252.6		1980/81

		216.64		226.6		1981/82

		236.56		251.06		1982/83

		265.56		262.6		1983/84

		259.64		260.26		1984/85

		260.88		242.32		1985/86

		223.76		247.66		1986/87

		271.56		280.68		1987/88

		289.8		289.968		1988/89

		290.136		293.07		1989/90

		296.004		254.078		1990/91

		212.152		189.572		1991/92

		166.992		182.972		1992/93

		198.952		180.494		1993/94

		162.036		183.648		1994/95

		205.26		176.768		1995/96

		148.276		155.07		1996/97

		161.864		161.7		1997/98

		161.536		149.364		1998/99

		137.192		147.746		1999/00

		158.3		164.6		2000/01

		170.9		180.56		2001/02

		190.22		184.284		2002/03

		178.348		205.552		2003/04

		232.756		232.178		2004/05

		231.6		253.1		2005/06

		274.6		284.3		2006/07

		294		205.3		2007/08

		116.6		227.15		2008/09

		337.7		292.6		2009/10

		247.5		323.4		2010/11

		399.3		415.5		2011/12

		431.7				2012
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урожайність цукрових буряків, ц/га

роки



		15.748		17.072		1966/67

		18.396		16.608		1967/68

		14.82		19.378		1968/69

		23.936		24.404		1969/70

		24.872		23.594		1970/71

		22.316		22.756		1971/72

		23.196		24.8		1972/73

		26.404		26.69		1973/74

		26.976		23.82		1974/75

		20.664		28.32		1975/76

		35.976		30.316		1976/77

		24.656		25.948		1977/78

		27.24		21.082		1978/79

		14.924		16.238		1979/80

		17.552		17.406		1980/81

		17.26		19.532		1981/82

		21.804		22.904		1982/83

		24.004		24.468		1983/84

		24.932		25.714		1984/85

		26.496		26.284		1985/86

		26.072		30.83		1986/87

		35.588		30.834		1987/88

		26.08		31.468		1988/89

		36.856		37.382		1989/90

		37.908		33.362		1990/91

		28.816		29.782		1991/92

		30.748		34.832		1992/93

		38.916		36.846		1993/94

		34.776		29.792		1994/95

		24.808		20.716		1995/96

		16.624		18.522		1996/97

		20.42		18.252		1997/98

		16.084		18.402		1998/99

		20.72		21.232		1999/00

		21.744		22.554		2000/01

		23.364		25.442		2001/02

		27.52		22.338		2002/03

		17.156		21.398		2003/04

		25.64		24.62		2004/05

		23.6		23.4		2005/06

		23.2		21		2006/07

		18.8		26.9		2007/08

		35		29.25		2008/09

		23.5		21.6		2009/10

		19.7		20.8		2010/11

		21.9		22.85		2011/12

		23.8				2012
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зглажений графік урожайності ярого ячменю

роки



		24.476		23.188		15.952		15.23		15.748		17.072		22.104		25.666		18.572		19.456		14.26		14.374		1966/67

		21.9		21.304		14.508		14.356		18.396		16.608		29.228		28.828		20.34		18.216		14.488		12.682		1967/68

		20.708		22.2		14.204		16.69		14.82		19.378		28.428		27.252		16.092		19.128		10.876		14.446		1968/69

		23.692		22.608		19.176		18.082		23.936		24.404		26.076		24.486		22.164		23.04		18.016		15.012		1969/70

		21.524		28.356		16.988		20.796		24.872		23.594		22.896		28.116		23.916		23.518		12.008		16.59		1970/71

		35.188		29.376		24.604		21.768		22.316		22.756		33.336		28.366		23.12		23.044		21.172		21.628		1971/72

		23.564		29.746		18.932		22.28		23.196		24.8		23.396		26.632		22.968		25.052		22.084		22.924		1972/73

		35.928		34.178		25.628		25.098		26.404		26.69		29.868		29.238		27.136		26.816		23.764		21.376		1973/74

		32.428		27.086		24.568		21.056		26.976		23.82		28.608		22.422		26.496		22.034		18.988		15.9		1974/75

		21.744		28.862		17.544		20.804		20.664		28.32		16.236		15.712		17.572		25.57		12.812		17.694		1975/76

		35.98		33.286		24.064		21.706		35.976		30.316		15.188		19.208		33.568		29.56		22.576		18.126		1976/77

		30.592		33.796		19.348		20.862		24.656		25.948		23.228		23.238		25.552		25.948		13.676		14.28		1977/78

		37		32.03		22.376		21.004		27.24		21.082		23.248		20.712		26.344		20.142		14.884		12.364		1978/79

		27.06		26.176		19.632		17.766		14.924		16.238		18.176		18.582		13.94		16.582		9.844		12.862		1979/80

		25.292		27.266		15.9		17.344		17.552		17.406		18.988		19.816		19.224		17.788		15.88		16.028		1980/81

		29.24		31.546		18.788		20.238		17.26		19.532		20.644		25.244		16.352		18.096		16.176		16.262		1981/82

		33.852		30.958		21.688		20.376		21.804		22.904		29.844		27.594		19.84		21.14		16.348		16.514		1982/83

		28.064		27.984		19.064		20.494		24.004		24.468		25.344		29.264		22.44		25.494		16.68		16.698		1983/84

		27.904		28.258		21.924		21.9		24.932		25.714		33.184		33.024		28.548		29.302		16.716		17.154		1984/85

		28.612		31.936		21.876		23.474		26.496		26.284		32.864		32.826		30.056		26.64		17.592		17.536		1985/86

		35.26		38.218		25.072		25.974		26.072		30.83		32.788		36.514		23.224		27.876		17.48		19.458		1986/87

		41.176		40.708		26.876		26.79		35.588		30.834		40.24		40.856		32.528		29.378		21.436		21.142		1987/88

		40.24		43.924		26.704		28.614		26.08		31.468		41.472		40.698		26.228		30.132		20.848		19.542		1988/89

		47.608		48.898		30.524		33.032		36.856		37.382		39.924		42.428		34.036		35.028		18.236		20.204		1989/90

		50.188		41.346		35.54		31.982		37.908		33.362		44.932		39.444		36.02		30.106		22.172		21.53		1990/91

		32.504		31.292		28.424		27.382		28.816		29.782		33.956		27.97		24.192		27.37		20.888		15.972		1991/92

		30.08		37.104		26.34		30.51		30.748		34.832		21.984		25.65		30.548		35.054		11.056		14.202		1992/93

		44.128		39.218		34.68		33.934		38.916		36.846		29.316		26.364		39.56		36.42		17.348		14.082		1993/94

		34.308		32.864		33.188		30.282		34.776		29.792		23.412		29.178		33.28		30.53		10.816		15.94		1994/95

		31.42		30.694		27.376		28.634		24.808		20.716		34.944		30.736		27.78		24.148		21.064		17.32		1995/96

		29.968		26.592		29.892		28.082		16.624		18.522		26.528		25.79		20.516		22.374		13.576		15.4		1996/97

		23.216		29.032		26.272		27.408		20.42		18.252		25.052		23.88		24.232		20.728		17.224		14.912		1997/98

		34.848		29.234		28.544		24.94		16.084		18.402		22.708		21.99		17.224		19.636		12.6		11.238		1998/99

		23.62		18.012		21.336		19.132		20.72		21.232		21.272		25.784		22.048		23.056		9.876		12.846		1999/00

		12.404		22.51		16.928		21.122		21.744		22.554		30.296		26.516		24.064		24.186		15.816		12.524		2000/01

		32.616		34.584		25.316		26.208		23.364		25.442		22.736		26.39		24.308		24.232		9.232		9.452		2001/02

		36.552		22.434		27.1		21.236		27.52		22.338		30.044		32.722		24.156		22.4		9.672		11.87		2002/03

		8.316		20.94		15.372		20.042		17.156		21.398		35.4		36.768		20.644		22.004		14.068		12.088		2003/04

		33.564		33.982		24.712		23.656		25.64		24.62		38.136		42.518		23.364		21.782		10.108		11.004		2004/05

		34.4		30.9		22.6		23		23.6		23.4		46.9		43.3		20.2		20.75		11.9		11.6		2005/06

		27.4		28.5		23.4		22.1		23.2		21		39.7		43.83		21.3		20.05		11.3		13.5		2006/07

		29.6		37.3		20.8		24.3		18.8		26.9		47.96		52.73		18.8		25.5		15.7		18.65		2007/08

		45		41.2		27.8		26.2		35		29.25		57.5		57.85		32.2		25.65		21.6		19.55		2008/09

		37.4		32.1		24.6		22.35		23.5		21.6		58.2		51		19.1		17.25		17.5		17.65		2009/10

		26.8		30.6		20.1		22.25		19.7		20.8		43.8		62.7		15.4		19		17.8		21.75		2010/11

		34.4		32.1		24.4		25.35		21.9		22.85		81.6		64.3		22.6		23.2		25.7		20.75		2011/12

		29.8				26.3				23.8				47				23.8				15.8				2012
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урожайність озимої пшениці, ц/га

урожайність озимого жита, ц/га

урожайність ярого ячменю, ц/га

урожайність кукурудзи, ц/га

урожайність вівса, ц/га

урожайність  проса, ц/га




