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In the article the results of researches of influencing of agrotechnical receptions are resulted on productivity of plants of the Carthamus tinctorius, tilled in the conditions of irrigation of the South Ukraine. It is set on results researches, that at growing of the Carthamus tinctorius on the irrigated lands of southern Ukraine for achievement of productivity level of seeds of culture within the limits of 2.0-2.5 t/ha it is necessary to conduct ploughing on a depth 20-22 cm, to use space between rows 30 cm, to conduct sowing in early terms (ІІІ ten-day period the March) and bring in the mineral fertilizers by the dose N60P60. The terms of sowing and fertilizer have most particle of influence on forming of productivity of seeds.
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Raising of problem. Oil-bearing cultures have the large economic value due to the various and wide use of products of their processing in different industries of national economy. The plants are united in the group of oil, a seed and garden-stuffs of which contain a lot of fat (from 20 to 60%) and are basic raw material for the receipt of vegetable butter. On the prognoses of scientists-climatology on territory of Europe in 2030 the temperature of air will rise on 1-4oC approximately. After the amount of precipitations a tendency is forecast to more droughty weather in summer and moist the winter. The change of climate will affect agroclimatic terms, namely on duration of period of vegetation, providing of plants by moisture, dynamics of hydrothermal indexes [1-5]. 

Analysis of recent research and publications in which a solution of the problem has been started. In Ukraine over 50 types of medical and aromatic plants are reared in a present tense, also their amount continues to be increased due to introduction objects. Medical industry of our state needs over 15 thousand tons on the year of dry vegetable medical raw material, however, due to domestic agro production she is provided with them only on 20-30%. Absence of state support of growing of medical cultures, out-of-date technologies of their growing and processing, divisions on the shares of the specialized economies on their growing and others like that is the factors of such negative position. There is the urgent necessity of expansion of sowing areas under medical cultures, increase of their productivity and quality due to development and improvement of technologies of growing [6-9]. 
Purpose and task of researches. It was the purpose of researches to set the dynamics of water consumption and levels of productivity of Carthamus tinctorius at growing in irrigation lands South Ukraine.  

It was the task of researches to set the dynamics of water consumption and productivity of seed of Carthamus tinctorius sort Sunny at growing in the conditions of DP DG Institute of rice of NAAN Ukraine of the Skadovsky District of the Kherson Region.  

Method of researches. The field and laboratory researches with Carthamus tinctorius are conducted during 2010-2012 by the chart of experience the study of such factors and their variants was foreseen:

Factor A – till soils: shallow disk till on a depth 14-16 cm; ploughing on a depth 20-22 cm.

Factor B – terms of sowing: ІІІ ten-day period the March; ІІ ten-day period the April;  ІІІ ten-day period the April.

Factor C – width of space between rows: 30 cm; 45 cm; 60 cm.

Factor D – doses of nitric fertilizers:  without the fertilizers; N30; N60; N90.

The book-mark of variants of experience was conducted by the method of the randomization split areas with the fourfold reiteration. Area of sowing areas 120 m2, registration areas of fourth order – 
56 m2.
For determination of humidity soil thermal-gravimetric, based on the exception of standards of certain layer soil with a next weighing in laboratory terms. The hydrothermal coefficient was determined after a method. Total water consumption of Carthamus tinctorius for all vegetation period and for separate phase period was determined by the method of water balance, coefficient of water consumption after correlation to the harvest of seed after every variant.

Results of researches. Indexes to the hydrothermal coefficient (HC) in the years of conducting of researches substantially changed depending on a temperature condition and amount of atmospheric precipitates. The greatest values HC are fixed in May, 2010 (phase of formation of basket at Carthamus tinctorius) – 0,73, and June - July, 2011 (between phase period of «flowering - poured a seed») – 0.48-0.55, accordingly, that had a favorable influence on seminal productivity of plants.  
The least values HC were in 2012 in the phase of flowering – ripening of seed, which had a negative influence on productivity of plants and stipulated the decline of harvest of seed.   

Total water consumption of Carthamus tinctorius in the years of conducting of researches substantially changed depending on actual weather terms and factors which were put on the study.  
On the average for years conducting of researches, in relation to influencing of basic till soil on total water consumption showed up weak advantage of ploughing above shallow disk till, as correlation of these indexes was evened according to 3128 and 3071 m3/ha, or differed on 1.8%.

On a factor A (width of spaces between rows) it is set, that most total water consumption was formed at the minimum width of spaces between rows 30 cm – 3091-3145 m3/ha. At expansion of spaces between the rows of to 45 and 60 cm insignificant reduction of this index is fixed on 0.71-1.27%.

The terms of sowing ambiguously affected the size of total water consumption. Most the given index was at the early term of sowing (ІІІ ten-day period the March). A difference between the first and second was terms insignificant and was within the limits of 36-69 m3/ha, or 1.1-1.8%.  Opposite, at late term sowing there was the substantial decline of total water consumption to 2857-2954 m3/ha, or on 8.9-10.3%.

Maximal water consumption at the level of 3175 m3/ha, on the average on a factor D, is marked in a variant with bringing of most doses of nitric and phosphoric fertilizers N90P90. On the whole the use of fertilizers stipulated the weak increase of this index on 1.5-3.3%.
The least values to the coefficient of water consumption, on the average for 2010-2012, at the level of 1583 m3/t were subject to the condition the use of ploughing at spaces between rows 30 cm, sowing in the ІІІ ten-day period March and mineral fertilizer by a dose N90P90. Consequently a difference between these variants made 2.7 times.  

On the average on a factor A (basic till soil), on areas with shallow disk till there was growth to the coefficient of water consumption to 2543 m3/t. At the use of ploughing the given index diminished to 2333 m3/t, or on 8.2%.
Sowing of Carthamus tinctorius with space between rows stipulated 30 cm more rational use soil moisture and forming of water consumption the least to the coefficient range from 1855 to 2001 m3/t. At the increase of spaces between the rows of to 45 and 60 cm this index was multiplied to 2365-3030 m3/t, or on 21.6-34.0%.

Conducting of sowing of Carthamus tinctorius in early terms (ІІІ ten-day period the March) allowed to get the least coefficient of vodospogivannya, which was evened in this variant 1748-2584 m3/t. At transference of sowing on the second-third ten-day periods the April the given index was substantially multiplied to 1859-3451 m3/t, or accordingly on 12.9-21.7%.

High level of increase of the use soil moisture by sowing of Carthamus tinctorius provided the nitric and phosphoric fertilizers. Yes, on the unfertilized areas the given coefficient of water consumption was evened, in middle on a factor D, 2801 m3/t, and at bringing of fertilizers by doses N30P30-N90P90 his decline is marked to 2089-2332 m3/t, or on 16.7-25.4%.

The indexes of productivity of Carthamus tinctorius on the average after 2010 water supply hesitated in scopes from  0.66 t/ha at connection of such factors and variants – disk till soil on a depth 14-16 cm, space between rows 60 cm, late term of sowing (ІІІ ten-day period the April) and without bringing of mineral fertilizers to 2.38 t/ha – for co-operations of ploughing, spaces between rows 30 cm, term sowing in the ІІІ ten-day period March and bringing of mineral fertilizers by a dose N90P90.

In 2011 moist as a result of favorable weather terms permanent growth of productivity of seed of Carthamus tinctorius is marked from middle on factors in 1.1-1.6 times. Difference on a factor A (till soil) between ploughing on a depth 20-22 cm (1.94 t/ha) and till disc  on a depth made 14-16 cm (1.75 t/ha) 0.19 t/ha, or 9.8%. 

Unfavorable weather terms 2012 even subject to the condition the use of irrigation negatively affected productivity of Carthamus tinctorius of dyeing and stipulated the substantial decline of productivity of culture in all variants in 1.2-2.2 times. 

The middle factorial indexes represented general tendencies which showed up in the years of conducting of researches. Yes, advantage of ploughing above shallow till was fixed soil, early term of sowing, width of spaces between rows 30 cm and bringing of mineral fertilizers by doses N60P60 and N90P90 (figure 1). 

On the average on a factor And advantage of ploughing above shallow basic till soil showed up in relation to forming of harvest of Carthamus tinctorius, which was evened 0.18 t/ha, or 11.%.

Increase of width of spaces between rows from 30 to 45 and 60 cm stipulated reduction of productivity of the explored culture on 0.34-0.53 t/ha, or on 18.7-29.0%, that is explained by the biological features of Carthamus tinctorius, in particular by the negative reaction on the width of space between rows 60 cm. 

In the years of conducting of researches productivity depended on the terms of sowing. On the average on a factor C this index was most (1,89 t/ha) at early term sowing (ІІІ ten-day period the March), at late term (ІІІ ten-day period the April) he diminished to 1.24 t/ha. Also, it is necessary to underline that the terms of sowing changed depending on weather terms in the years of conducting of researches.
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Figure 1. Middle factorial indexes of productivity seeds of Carthamus tinctorius depending on factors and variants:

V-1 – disk till soil on a depth 14-16 cm (factor A); V-2 – ploughing on a depth 20-22 cm (factor A); V-3 – width of space between rows 30 cm (factor B);  V-4 – width of space between rows 45 cm (factor B); V-5 – width of space between rows 60 cm (factor B); 
V-6 – early term of sowing (factor C); V-7 – middle term of sowing (factor C); V-8 – late term of sowing (factor C); V-9 – without the fertilizers (factor D);  V-10 – В-10 – N30P30 (factor D); В-11 – N60P60 (factor D); В-12 – N90P90 (factor D)

Bringing of mineral fertilizers was instrumental in the permanent increase of productivity of seed of Carthamus tinctorius on 0.24-0.42 t/ha, or on 15.9-24.1%, thus the dose of fertilizers N60P60 appeared by the best variant. Increase of background of nitric-phosphoric feed from 60 to 90 kg of d.r./ha caused insignificant (on 0.02 t/ha, or 1.1%) growth of productivity of plants, but it was than LSD05 less.  
Conclusions. Thus, indexes of water consumption of Carthamus tinctorius of dyeing and to the coefficient water consumption of culture substantially depend on the weather terms of vegetation period and agrotechnical measures, especially terms of sowing. It is set as a result of three-year researches, that at growing of Carthamus tinctorius of dyeing on the irrigated lands South Ukraine for achievement of level of productivity of seed of culture within the limits of 2.0-2.5 t/ha it is necessary to conduct ploughing on a depth 20-22 cm, to use space between rows 30 cm, to conduct sowing in early terms (ІІІ ten-day period the March) and bring in the mineral fertilizers by a dose N60P60. The terms of sowing and fertilizer have most particle of influence on forming of productivity of seed.        
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