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The analysis of the toxic effects of crude oil on anatomical and morphological indices of leaf blade (LB) seedlings of spring wheat which were grown on soil with simulated contamination was held. There are three main effects of crude oil on the morphology of the LB model test culture were identified׃ stimulation of chlorine anabolic processes; resistance, the resistance of seedlings of spring wheat to the effects of oil contamination of soil; phytotoxic effect, causing the development of atrophy and destruction of chlorenchyma cells and leads to death of seedlings.
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Statement of the problem. According to the summarized data scientists of Poltava State Agrarian Academy, large areas of fertile land of Poltava region experiencing anthropogenic load have medium, high and very high level of pollution by oil and oil products [3, 4, 5]. As a result  water, air and nutrient regimes of the soil cover agricultural land of Poltava region is significantly deteriorated. Given the importance of the environmental problems, we are faced with the task of studying and improving toxicology situations agrolandscapes of Poltava region.
Analysis of major studies and publications which discuss the problem. Chemical pollution of the environment resulting from the production of oil has a regional character. Poltava region has a significant percentage of land of high and medium quality (68 % of the territory). This is mainly fertile typical black soil and ordinary humus on loess soils. Today the content of humus in the soils of the region, starting from the 60s of the last century, has decreased from 4,3 to 3,3 % [2, 6]. There is a reallocation of space between different classes of content humus – earth with a higher class moved to the lower one. Moreover, arable land loss of this indicator is slightly higher than natural forage lands. 
Analysis of operating on the territory of Ukraine regulations (GOST 17.4.3.06-86. The nature conservancy. Soil. General requirements for the classification of soil based on the impact of chemical pollutants, GSTU 41-00 032 626-00-007-97. The industry standard of Ukraine. Protection of the environment). The construction of exploration and production wells for oil and gas on land) have shown that for the evaluation of soil contamination by petroleum products used temporarily permissible concentration (TPC). However assessment of environmental risk of pollution is carried out without consideration of the impact of petroleum products on phytoagrocenosis.
The purpose and objectives of the research. We aimed to investigate the change of the anatomical and morphological characteristics in the presence of a stressor (crude oil) at an early stage of the growing season, focusing on the peculiarities of the organization of chlorenchyma component. 
Task: on the basis of the results of the morphometric analysis was intended to identify the relationship between the content of crude oil in the soil and demonstration of test-response model of the plant.
Research materials and methods. For microscopic studies cut out the central part of the LB width ≈ 1-2 mm with 5 seedlings in each group of observations. Biological samples were recorded, waterlessed and embedded in epoxy resin according to the classical methods of preparation for electron microscopy [1]. Of polymerized units using ultrascreen UMTP-6 produced a series of half-thin sections, which were mounted on glass slides, were stained with methylene blue, were placed in a drop of epoxy resin, covering the glass. Microscopic examination of preparations was performed using microscope MBI-15 for the overall increase 700*. For morphometric studies used a square-mesh glass insert for measuring eyepiece K 7.
The results of the study. The data (table 1) convincingly testify that with concentration of oil in the soil 5 ml/kg by the increase of the size of LB and content chlorine, volume ratio which increases from 49,0 % (normal) to 59 % (m ±2,0 %) is determined. 

Table 1. Quantitative indicators of chlorenchyma component of PL seedlings
	Figure
	The concentration of crude oil in soil, ml/kg

	
	К (norm)
	5
	10
	20
	30
	40
	50

	S hl, мк2
	210000

±1000
	390000

±1000
	196600

±1000
	170000

±1000
	150000

±1000
	130000

±1000
	122000

±1000

	SØ hl, mk2
	350

±30
	500

±50
	351

±30
	340

±20
	326

±20
	325

±20
	320

±20

	S hp, mk2
	40000

±1000
	110000

±1000
	36000

±1000
	23900

±1000
	20000

±1000
	17000

±1000
	16500

±1000

	N hl
	600

±50
	780

±50
	560

±50
	500

±40
	460

±40
	400

±40
	390

±40

	Vvhl, %
	49,0

±2,0
	59,0

±2,0
	48,0

±2,0
	48,7

±2,0
	50,0

±2,0
	52,0

±2,0
	51,0

±2,0

	Vvhl, %
	19,0

±2,0
	28,4

±2,0
	18,3

±2,0
	14,0

±1,0
	13,5

±1,0
	13,1

±1,0
	13,5

±1,0


Note׃ area of  the chlorine – S hl, mk2; the average size of slice cells of chlorine – SØ hl, mk2; number of slices cells of chlorine – Nhl; the total area of the chloroplasts – S hp, мк2; volume fraction of cells of chlorine – Vvhl, %; the volume fraction of chloroplast  cells – Vvhp, %.
The increase in volume fraction chlorine due to the increase in the total area of slice chlorine cells  in LB from 210,0*103 mk2 (in norm) to 390 *103 mk2 (m ±103 mk2). Therefore there is a stimulation of the processes of anabolism and increased content of assimilation parenchyma in LB relative to the norms of 1,84 times. For a dose of oil contamination of soil with 10 ml/kg relative to the norm there is a slight decrease in volume fraction chlorine in LB and the reduction of the numerical values of the area assimilation tissue from 210,0*103 mk2 (in norm) to 196,6*103 mk2 (m ±103 mk2). Increasing the dose of oil contamination of soil from 20 to 50 ml/kg there is a gradual decrease in the content chlorine in LB from 170.0*103 mk2 to 122*103 mk2 (m ±103 mk2). At the highest concentrations of crude oil in soil 
50 ml/kg content chlorine in LB compared with normal decreased in 1,7 times.
Numeric values Nhl and Sø in the investigated range of doses of oil pollution of soil (5–50 ml/kg) indicate synchronization and unidirectionality processes of first growth, then the reduction in morphometric parameters. So when small doses of oil pollution of soil (5 ml/kg) morphometric data indicate the presence of active processes of proliferation and simultaneously physiological hypertrophy of cells chlorine in LB fourth leaf seedlings of spring wheat. The number of slices of these cells increases from 600 (in norm) to 780 (m ±50). There is also an increase in average size of their slices from 350±30 mk2 (normal) till 500±50 mk2. We believe that physiological hypertrophy of cells chlorine due not only to the increase in vacuole-type space but above all the growth of content in the cytoplasm of these cells the number of chloroplasts. This is indicated by the data in morphometric studies. If normal volume fraction of mitochondria in cells of asimilate tissue is 19 %, for oil contamination of soil and 5 ml/kg significantly increased (to 28,4±2,0 %). The norms of the total area of chloroplasts chlorine LB fourth basal leaves of spring wheat is equal to 40*103 mk2, oil pollution of soil and 5 ml/kg of this area in the LB increases to 110*103 mk2 (m±103 mk2). 
In terms of oil contamination of soil with concentrations of oil 10 ml/kg in chlorenchyma component LB there is some decrease in the number of slices of cells from 600 (in norm) to 560 (m ±50). By increasing the concentration of oil in the soil from 20 ml/kg till 50 ml/kg the number of slices cells of chlorine slowly decreases from 500 to 390 (m ±40). However, with respect to the norm (600 cells), in conditions of maximum oil contamination of soil number of stripes of cells chlorine LB decreases ≈ 1.5 times. Studies show that doses of oil contamination of soil from 10 ml/kg till 50 ml/kg there is a certain stability in the mean square slices chlorenchyma cells. So within measurement error the average size of slice cells of chlorine is 351±30 mk3 (10 ml/kg) up to 320 ±20 mk2 (50 ml/kg), which is about the norm (350 ±30 mk2). These data allowed us to establish that the reduction in LB fourth basal leaves of seedlings of spring wheat dominant component chlorine due to a decrease in the number of cells at a relatively constant size. Morphometrics results of chloroplasts in the cells chlorine indicate that with the increase of oil contamination of soil (from 20 ml/kg till 50 ml/kg) slightly decreases the relative amount of these organelles (from 14,0±1,0 % till 13,5±1,0 %). However in metric terms the total area of chloroplasts is significantly reduced from 23,9*103±103 mk2 (20 ml/kg) till 17,0*103 ±103 mk2 (40 ml/kg) and 16,5*103 ±103 mk2 (50 ml/kg).
Conclusion. The results of morphometric studies have found three main effects of crude oil on the morphology of LB׃ first effect – stimulation of anabolic processes; second effect – resistance; third effect – toxic: the emergence of local areas of destruction and chlorine lysis for oil contamination of soil 
(≥20 ml/kg).
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