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GROWTH REGULATORS AS AN EFFECTIVE MEANS OF IMPROVING QUALITY SEEDS OF MEDICINAL PLANTS
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Stimulating influence of national growth regulators "Ivin," "Biolan" and "Vermystym D" on the seed weight and qualitative indicators of oil plants of milk thistle and safflower before sowing and in phase of rosette of leaves was shown. Determined that the most effective action on the quality was shown by growth regulator "Biolan" in a presowing cultivation of seeds and spraying of crops in the phase of rosette of leaves.
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Domestic growth regulators (RR) contain a complex of biologically active substances (BAS) that cause a wide range of protective reactions, increase metabolism, plant resistance against stressful environmental factors, use of the potential inherent in their productivity and improve product quality [1].
The analysis shows that the level of production of medicinal raw materials in Ukraine now lags behind the advanced countries of the world and does not meet the current needs of the pharmaceutical industry. Therefore, it is necessary to develop optimal conditions for growing medicinal crops and efficient farming practices, taking into account soil and climatic factors in the region. In particular, the priority scientific direction of increasing the yield and improving product quality herbs is widespread introduction of new energy saving technologies by including a new generation of PP with a wide range of biological action. Established that they can enhance physiological and biochemical reactions, growth and development, resistance to adverse environmental factors, yield formation and quality of crops [2].
Stimulatory mechanism of action RR explain their penetration through the membrane into the cell and form stable complexes with proteins and possibly phytohormones receptors [3]. At the same time proved that they adjust the intensity of cell division and stretching processes feed, water exchange, photosynthesis and respiration and cause reduction of nitrates, heavy metals and radionuclides in crop production [1].
The purpose of research - the study of the influence of RR on yield and quality of medicinal raw milk thistle and safflower.
Materials and methods of research. The objects of research served as plants thistle (Silybum marianum L. (Gaertn.) (Carduus marianus L., Marian Marian L. (Hill.) Variety "Boykivchanka" and safflower (American saffron, wild saffron thistle krasylnyy) (Carthamus tinctorius L.) varieties "Sunny." This one (culture) or perennial herbaceous species of medicinal plants.
Milk thistle - prickly plants of species roztoropsha (Silybum Adans.). Safflower - oil plant and krasylna kind saflor (Saflor Adans.). They belong to the department of angiosperms (Magnoliophyta) (Angiospermae), class bipartite (Magnoliopsida) (Dictotyledonea), order asterales (Asterales) and the family Asteraceae (Asteraceae) (Compositue) [4], which grow mainly in Poltava, Kharkiv and Kherson regions and Crimea.
Thistle plants found in the wild as an aggressive weed whose stem simple or branched naked. The leaves are alternate, elliptic, perystolopatevi or pinnate, large, up to 80 cm with yellowish spines on krayamh and leaf veins below. Leaf green plate with white spots, brilliant. The flowers are purple, pink or white, are collected in large, single baskets and spherical cherepynchastoyu wrapper, consisting of thorny green leaves. The bed inflorescence fleshy, covered with fibers. Flowers bisexual, tubular. Fruit - achene with bangs.
Fruits thistle of active substances are flavonoids and flavonolihnany particular isomeric compounds sylibin, sylikristin, silibinin, saponins, fat (30%), fibers, resins, quercetin, tyramine, histamine, vitamins B and C, zinc, selenium, copper.
Milk thistle - the plant is edible and honey plant, which is used in diets and for brewing tea. As a medicinal plant use ripe fruit (Fructus silybi mariani), the preparation of which leads to the formation and excretion of bile, treat hepatitis, liver cirrhosis, toxic lesions of the spleen, jaundice, chronic cough [5].
In safflower stem up to 1 m, erect, heavily branched and naked at the top, with a whitish gloss. The leaves are ovate-oblong, leathery, almost sessile, alternate, large, solid-edge, the edge ribbed. Root - rod. The flowers are tubular, p'yatyrozdilni, red or orange. Cones - single basket oval. Fruit - achene white, naked, shiny, ovalnochotyryhrannoyi shape with slightly protruding ribs.
In the flowers of safflower glycosides are halkonovi particular kartamin, izokartamin, kartamin-5-glycoside and luteolin 7-glycoside. In the seed set from 25 to 60% napivvysyhayuchoyi fatty oil, which is used for the production of margarine, insulin, reducing the amount of cholesterol in the blood, treatment of joints, wounds, burns, pyoderma, pemphigus. Dried safflower petals serve as raw material for kartaminu - red pigments. Reed flowers used to produce harmless dyes yellow, red and caramel.
Safflower oil is rich in oleic, palmitic, and linoleic meristynovoyu (90%), unsaturated fatty acids, which causes an increase elasticity of blood vessels, emollient, firming and nourishing effect on the skin, restoring cell functions and vodozatrymuvalnoyi vodorehulyuyuchi ability. Tea safflower prescribed for the prevention of psoriasis and malignant tumors [6].
Studies conducted in the 2009-2014 biennium. Research in the field branch of the department of breeding, seed production and general biological sciences Podolsky State Agricultural and Technical University of "Obolon Agro" Chemerovets'kyi district of Khmelnitsky region. Accounting yield and seed quality analysis of parameters performed according to conventional methods. The scheme of the experiment included the following variants: PP (control (water), "Biolan" (Ahroemistyn-extra) (25 ml / t and 20 ml / ha), "Ivin '(15 ml / t and 20 ml / ha)," vermistim D "(8 l / t and 10 l / ha), seed treatment and spraying in phase socket leaves. The mass of 1000 seeds was determined by the method of GOST 3484-96 (GOST 170-81-97), the chemical composition of the seed examined with regard to content fat and qualitative characteristics - iodine (the number of grams of iodine per 100 g of oil bound and it describes the content of unsaturated fatty acids) and acidic (number of mg KOH required for neutralizing the free fatty acids contained in 1 g oil) number [7].
For research use: Biolan - PP plant manufacturer Interdepartmental Science and Technology Centre Agrobiotech NAS and MES, which is a multicomponent drug of natural origin with a broad spectrum of activity that includes a balanced composition of amino acids and polyunsaturated fatty acids, oligosaccharides, chitosan, trace elements in the nutrient form and Bioprotective compounds. "Biolan" causes accelerated cell division and the development of a strong root system, increase in leaf surface area and the number of chlorophyll, resistance to diseases and stress environmental factors. Apply water-alcohol solution doposivnoyi preparation for seed treatment and spraying of crops technical, fodder, vegetables, melons, berries, decorative, wood and other plants. The expediency of its use during the growing season together with pesticides, thereby increasing the efficiency of their use and create conditions to reduce the application rate by 20-25%. According to GOST 12.1.007-76 belongs to low-toxic substances [8].
"Ivin" - PP plants with a wide spectrum of action, which is produced according to TU 24.2-03563790-011-2002. It is analogous to natural phytohormones of auxin and tsytokininovoyu activity. To increase the yield of vegetables, oil, pot and other plants used an aqueous solution of the active ingredient N-oxide 2,6-dymetylpirydynu [9].
 "Vermistim D" - PP plants. The active ingredient of the drug - plant hormones, fulvo-, humic acid, lactic acid bacterium Lactobacillus plantarum (at least 1.0 * 105), Lactobacillus casei (at least 1.0 * 104), phototrophic bacteria Phodopseudomonus polustris (at least 1.0 * 104 ), yeast Sacharomyces cerevisiae (at least 1.0 * 104). Apply in an aqueous solution for the treatment of seeds and vegetating plants corn, sunflower, sugar beet, rapeseed, hops, buckwheat, potatoes, grains, legumes, vegetables, fruit, ornamentals and other crops.
Results and discussion. Growth regulators are used to initiate and implement genetic potential of plants and increase productivity. Our research found that under the influence of RR crops photosynthetic potential thistle and safflower grown more in the years to less favorable weather conditions.
In average years of research for the optimal effect of the studied crops provided drug "Biolan" in terms of both application; total photosynthetic capacity (CFP) on these options exceeded the benchmarks - to 51,7-80,6 thousand. m2 × d. / ha (Table. 1).
Proved that PP affect the basic membrane processes, cell division, enzyme systems, photosynthesis, respiration and supply processes, and as a result - improvement of biological and economic efficiency of crop production.
Productivity - a measure which is the main criterion for evaluation of farming practices and other factors. We evaluated the reliability prybavok to yield milk thistle seed (Table 2).















1. The total photosynthetic potential agrocenoses medicinal plants based on the use of plant growth regulators, ths. m2×d./ha
	Culture
	Seed treatment before sowing
	Spraying plants in phase socket layers

	
	Control (Input)
	Biolan
	Ivin
	Vermistim D
	Control (Input)
	Biolan
	Ivin
	Vermistim D

	Vermistim D
	1295,6
	1347,3
	1306,2
	1318,2
	1290,7
	1371,3
	1304,2
	1335,3

	± to control
	-
	+51,7
	+10,6
	+22,6
	-
	+80,6
	+13,5
	+44,6

	НІР05
	20,83
	8,66

	safflower
	1114,5
	1158,3
	1126,5
	1131,0
	1113,9
	1165,7
	1134,5
	1135,2

	± to control
	-
	+43,8
	+12,0
	+16,5
	-
	+51,8
	+18,6
	+20,3

	НІР05
	15,03
	13,56



2. The dependence of the yield of plants thistle ways to use growth regulators for the treatment of various terms (the criterion Duncan)
	Term growth regulator application
	Yield, t / ha
	Homogeneous
group
	growth regulator, %
	Yield, t / ha
	Homogeneous
group

	
	
	І
	ІІ
	
	
	І
	ІІ
	ІІІ

	Seed Treatment
	1,52
	****
	
	Control
	1,41
	
	****
	

	
	
	
	
	Ivin
	1,55
	****
	
	

	seed Treatment
	1,57
	
	****
	vermistim D
	1,57
	****
	
	

	
	
	
	
	Biolan
	1,66
	
	
	****



As for the timing of application of PP, differences between the values ​​of productivity are essential, as are distributed in different homogeneous groups. Preparations "Ivin" and "vermistim D" value provided yield, which were one homogeneous group, ie differences between these variations were not significant, which differed significantly from the control option. Best option - the "Biolan" in terms of productivity related to the third homogenous group that is significantly different from the control and the other two drugs.
We have shown allowances yield of safflower to control depending on the impact of the PP in terms of years (Fig. 1).
Thus, the "Biolan" allowances in the yield of safflower under conditions more favorable 2009, 2010 and 2012 accounted for within 11,9-16,4%, while in the less favorable 2011, 2013 and 2014 - 19,6- 30.6%. A similar trend proslidkovuvalas on all versions.

[image: ]Рис. 1. An increase of productivity safflower seeds depending on the application of plant growth regulators

Pharmaceutical raw materials must meet the quality Pharmacopoeia article, this basic requirement during its cultivation, harvesting and processing to pharmaceuticals. Quality seeds of medicinal plants assessed by the complex technological parameters and chemical composition. The mass of 1000 seeds belong to the technological and qualitative indicators as a big qualitative seeds of its chemical composition.
We found that the mass of 1000 seeds of milk thistle Boykivchanka grade depends on the use of PP. Thus, variants of processing the seeds before sowing and spraying of vegetating plants in the phase of preparation leaves outlet "Biolan" mass of 1000 seeds increased by 0.5-0.6 g (Table. 3).










3. Mass of 1000 seeds of herbs depending on the application of growth regulators, g (average for 2009-2014).
	
Growth regulator
	Seed treatment before sowing
	Spraying plants in phase socket layers

	
	Milk thistle
	safflower
tinctorial
	Milk thistle
	safflower
tinctorial

	Control
	23,7
	36,3
	23,9
	36,4

	Biolan
	24,0
	38,0
	24,5
	37,8

	Ivin
	23,9
	36,5
	24,2
	37,1

	Vermistim D
	24,0
	36,3
	24,3
	36,6

	НІР05
	0,52
	0,64
	0,37
	0,45



Sunny safflower variety in terms of Steppe Ukraine is able to form a mass of 1000 seeds 45 g and forest - only 36,3-38,0 g We identified statistically significant weight of 1000 seeds an increase by 1.7, 1.4 and 0.7 g for treatment of conditions PP "Biolan" and spraying solutions of drugs "Biolan" and "Ivin." It is estimated that the maximum rate of seed mass application PP "Biolan" before sowing was 38.0 g, ie 1.7 g higher than the control.
It is established that exposure to the drug "Biolan" seeds of plants thistle and safflower vyrivnyanishym and was homogeneous by weight. In these embodiments, the baskets, which were formed on the branches of second order cancellation by weight of seeds were significantly lower than in controls, and slightly exceeded variants using PP "Ivin" and "vermistim D".
Milk thistle and safflower belongs to a group of oilseeds, because the level of accumulation of oil in the seed reaches 32%. Studies [10,11] confirm the value of natural milk thistle oil through a unique set of unsaturated fatty acids, which are extremely rare in plants. The seeds of milk thistle oil is the dominant linoleic and oleic fatty acids, whose content ranges from 28-30 to 49-51%. The composition of safflower oil are similar unsaturated fatty acids and sunflower seed (oleic, linoleic), but in other relationships, such as linoleic acid number reaches 90% [12].
We conducted a determination of quantitative and qualitative indicators of oil in the seeds of milk thistle and safflower who were treated RR (tab. 4).
Mathematical processing of the data shows that the number of fat and gain Iodine number of options for handling preparation plant seeds "Biolan" compared with control were increased by an average of 1.1%. Meanwhile, versions of crops by spraying experiment with PP "Biolan" and "vermistim D" set to increase the number of fat content in the seeds of plants by 2.1 and 0.9%.





4. The content and quality of medicinal oil seed crops depending on the application of growth regulators (average for 2009-2014).
	Growth regulator
	Fat content, %
	Acid number, КОН, mg
	Iodine value,
J/100 g oils

	
	Milk thistle
	safflower
tinctorial
	Milk thistle
	safflower
tinctorial
	Milk thistle
	safflower
tinctorial

	Seed treatment before sowing

	Control
	25,0
	32,2
	0,32
	2,0
	92,7
	117,9

	Biolan
	26,1
	33,3
	0,29
	1,9
	93,8
	118,3

	Ivin
	25,3
	32,8
	0,30
	1,9
	91,5
	118,2

	vermistim D
	25,3
	32,2
	0,31
	2,0
	91,3
	118,1

	НІР05
	3,8
	4,2
	0,04
	0,02
	2,4
	3,7

	Spraying crops

	Control
	25,2
	32,4
	0,33
	2,0
	92,4
	118,0

	Biolan
	27,3
	33,6
	0,28
	1,8
	94,0
	118,4

	Ivin
	25,6
	32,9
	0,27
	1,8
	90,9
	118,3

	vermistim D
	26,1
	32,7
	0,29
	1,9
	91,4
	118,1

	НІР05
	3,2
	3,9
	0,03
	0,18
	3,3
	3,9



Conclusions. Research has found increasing CFP plants thistle and safflower through the use of growth regulators. For optimal effect of the studied crops provided the drug "Biolan" in terms of both application CFP these options exceeded the control - by 51,7-80,6 thousand. M2 × d. / Ha. On these versions received maximize productivity - to 30.6%.
[bookmark: _GoBack]	Evenness shown increasing extent and mass of 1000 seeds of milk thistle plants at 0.5-0.6 g and safflower - 1.4-1.7 g, which before sowing and in phase outlet leaves were treated PP "Biolan". Its action is defined as an increase in milk thistle seeds fat content at 1.1-1.2% and safflower - 1,1-1,6%. The results open the possibility of natural bioregulators in the cultivation of medicinal plants.
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Показано стимулирующее влияние отечественных регуляторов роста «Ивин», «Биолан» и «Вермистим Д» на массу семян, качественные показатели масла растений расторопши пятнистой и сафлора красильного перед севбой и в фазе розетки листьев. Определено, что наиболее эффективное действие на качество проявил регулятор роста «Биолан» в условиях предпосевной обработки семян и опрыскивания посевов в фазе розетки листьев.
Расторопша пятнистая, сафлор красильный, регуляторы роста, масса 1000 семян, качественные показатели масла, кислотное и йодное число
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