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ABSTRACT

At present, the teclahogy of vermicomposting production in Ukraine is already fulfilled, however depending
on weather conditions and structure of organic content which is set, the quality of ready biohumus can significantly
vary. Therefore the kind of vermibiotic matters. & the purpose to investigate quality of the vermikompost
when using different types of a vermibiota: Dendrobena (European worm), Californian and Staratel worms. Each
of them depending on the biological features and ways of nutrition can be cultivatednolustrial scale.

The article states the technology aspects of reproduction process, in particular, the influence of temperature
conditions on this process. Growth processes, structure of a ready biohumus are also analyzed. The efficiency of
the offeredtechnology of cultivation process of these worm species is given in the container way. The specified
method allows completing an effective control of the number of worms, quantity of the biohumus made by them
and the period of development of eggs (cochofie method is generally used for an artificial cultivation of a
vermibiota and also for a selection work.
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Keywords: Dendrobena, Cdbrnian worms, Staratel worms, vermicompost, vermibiota, biohumus, organic
technology.
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GROWTH AND DEVELOPMENT OF LEGUMINOUS PERENNIAL HERBS IN SOIL POLLUTION
WITH HEAVY METALS

Tkachuk O.
Doctor of Agricultural Sciences,
Associate Professaf the Department of Ecology and Environmental Protection
Vinnytsia National Agrarian University

ABSTRACT

In the conditions of soil pollution by the moving forms of heavy metals PMPC, Cdi 1 MPC, Cui 2.3
MPC, there were researched the featurgg@iith and development in sowing of six species of legume perennial
grasses: Medicinal sativa I., Trifolium pratense L., Onobrychis arenaria Kit., Melilotus albus L., Lotus corniculatus
L. and Galega orientalis Lam. It is founded that leguminous peredmgibs have differences in morphological
features and processes of growth and development; Lotus corniculatus L., Onobrychis arenaria Kit.), Medicago
sativa |., Trifolium pratense L. develop in the spring type; Galega orientalis Lam. and Melilotus alleuslbp
in the winter type; the earliest Lotus corniculatus L. reaches flowering ptaasthe 60 th day after sowing and
till the end of the growing season forms 2 more mowing in the beginning of flowering phase; later Trifolium
pratense L. begins to o meadow in 23 days after Lotus corniculatus L.; the most competitive with weeds
are Melunotus albus L. and Onobrychis arenaria Kit. and, to say the least are Galega orientalis Lam. and Trifolium
pratense L.

Keywords: Leguminous perennial herbgrowth, development, heavy metals, pollution, soil.

Formulation of the problem. In recent decades in the root system and the crop residues of leguminous

in Ukraine, as a result of the increasing the use of miperennial herbs after their decomposition in the soil is

eral fertilizers and pesticides the potential threat to soigell absorbed by other crop rotation cultures [6].

may be their pution with heavy metals. Heavy metals Separation of previously unresolved parts of a

include chemical elements with an atomic mass greatewsmmon problem In recen years, the positive impact

than 40 and a density exceeding 5 gfowhich have of the cultivation of leguminous perennial herbs on re-

the properties of met al sducind qoil pollitiore by heatyi metals la$ beenhcena vy me

alse is conditional , b e disned Eherdfdre;, umdegsuch copditions, théreuvdlides ¢ o p

zinc and other elements that have a positive biologicah increase in their acreage on lands polluted with

value, they are called microelements, but when they aeeavy metals.n turn, heavy metals, such as toxic sub-

cumulate above the limit they can be toxic and to actstances, can inhibit leguminous perennial herbs and af-

vate or vice versa to block biochemical processes in liect their growth and development. It is the study of

ing organisms. Particular attentiég drawn to heavy these parameters that is the task of our research.

metals such as Zn, Cu, Pb and Cd [2, 3]. Purpose of the article Field researches was con-
Researches of many scientists have found thducted dung 20132019 at Research far

phytotoxicity of heavy metals depends on such factorso mi chned of Vinnytsia Nation

as: chemical properties, soil and climatic conditionfJkraine), where intensive technologies of agricultural

and species features of plants and thegistance to chemistry are used for cultivation of crops. laboratory

pollution [4]. researches were carried out in the laboratories of the
Analysis of recent research and publications department of radioecology in the agrosphere of the In-

Grassfed fodder is one of the factors that can stabilizstitute of Agroecology and Environmental Manage-

the degradation processes occurring in the soil. Largeent of the National Academy of Agrarian Sciences of

phytomeliorative role of leguminous perennial herbs oblkraine and the Department of Ecology and Environ-

plowland , opimal ratio of plowed land, hayfields and mental Protection of Vinnitsa National Agricultural

pastures would be able to eliminate destructive praJniversity.

cesses occurring in agricultural landscapes, to reduce Field of research of the Research farm "Ahro-

erosion and to increase soil fertility and crop yields [5homichne", where field researches were conducted, is
Leguminous perennial herbs improve soil fertjlity located in the central part of Vinnitsa region in the Cen-

protect it from wind and water erosion, leave in the soital ForestSteppe of Ukraine. The territory of the farm

dry roots and crop residues. Their root system contaihas a flat terrain which is characterizedabglight ele-

from 2.53% to 4% nitrogen. After it dies and decom-vation and a weak division of the territory. The absolute

poses, nitrogen reserves in the soil increase k2080

sometimes 300 kg / ha. Nitrogeitich is accumulated
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altitudes reach 298 m above sea level. The height dif thesite is 70 i The variants in taresearch are sys-

ference between the highest part of the watersheds decthatically arranged in 6 blocks.

the decrease of the beams is3Tbm. There were conducted the following observations,
Field experimental area has a wide uating ter- records and measurements:

rain , flat land dominated by slopes. The surface of the - Determination of soil pollution by moving

watershed plateau is leveled, its slope does not excdedns of heavy metals was carried out in certified and

2i3 A, so the surface r uacoddifed labbratogsids:nitee ST@gShneer df ¥inngsiad mel t

water is slow and soil washout is almost absent. Sddranch of the State Institution of the State Soil Protec-

moisture is due to precipition, the groundwater level tion Department of the Ministry of Agrarian Policy and

is at a depth of 225 m. Food of Ukraine and the Scientific and Measuring Ag-
Soil on the experimental site is grey podzolic merochemical Laboratory of the Department of Ecology

dium-loam. The agrochemical composition of the soiand Environmental Ptection of Vinnitsa National

of the study area is characterized by the following indiAgrarian University

cators: content of humus 2.0%, nitrogen othydro- - soil samples were taken from the0 cm layer
lyzed (according to Cornfild) 133 mg/kg of soit low, according to DSTU ISO 10381L: 2004 [7];
mobile forms of phosphorus (according to Chirikov) - determination of the content of the gross metals

390 mg/kg of soit veryhigh, mobile forms of potas- (after extraction of 1.0 n HCI) and moving forms (after
sium (according to Chirikov) 64 mg/kg of soit me- removal of acateammonium by buffer solution pH
dium, calciumi 130 mg/kg of soil sufficient, acidity 4.8) of heavy metals in soil: lead, cadmium, copper and
hydrolytici 2.53 mgeq/100 g of soit increased, reac- zinc- by atomic absorption spectrophotometry accord-

tion of soil solution of piHy. 5.07 medium acid. ing to DSTU 4362: 2004, DSTU 4770 (2, 3, 9): 2007
The researches were envisaged the effect of if8].
creased concentration of mowing heavy metals in soil - phenological observationss approximately

on the growth and developmentlefjuminous peren- based on visuadbservations of the onset of phases of

nial herbs 6 species of leguminous perennial herbs weykant development [9].

grown: Medicago sativa ., Trifolium pratense L., On- Statement of the main material In the condi-

obrychis arenaria Kit., Melilotus albus L., Littus cor-tions of intensive agriculture of the Central Forest

niculatus L. and Galega orientalis Lam. There wer8teppe of Ukraine, the content of mobile forms of lead

studied the influence ohé features of growth and de-and cadmium is responsible for the higtadl of chem-

velopment of such heavy metals: lead (Pb), cadmiuinalisation in crop production when growing the main

(Cd), zinc (Zn), copper (Cu). field crops on grey podzolic mediulbam soils MPC
The researches were repeated four times. The and midii 2.3 MPC (Table.1).

counting area of field experience is 58 the total area

Table 1.
Content of moving forms of heavy metals in soil during intensive agriculture
Heavy metals Actual content, mg /kg MPC, hg/kg Pollutionassessment
Pb 5.9 6.0 1.0 MPC
Cd 0.6 0.7 0.9 MPC
Cu 6.8 3.0 2.3 MPC
Zn 9.1 230 0.4 MPC

Such a level of content of moving forms of lead789,000 ha [10]. The level of content of moving copper
and cadmium in the soil defines a moderately dan- forms in the soil is a highly dangerous degree of soll
gerous degree of soil contamination. The area of sucbntamination. Theraa of suchsoils in Ukraine is
lands in Ukraine according to Grabak N.H. (2014) i285000 ha (Table 2).

Table 2
Distribution and areas of soils of Ukraine by degree of contaminatiorhedgttly metals
according to Hrabak N. A, 2014)
The degree afontamination Degree criterion Distribution Area inUkraine, ha
Extremely dangerous More than 2.5 MPC 57000
Highly dangerous 1.5/2.5 MPC 285000
Moderately dangerous 0.5'1.5 MPC 789000

Leguminous perennial herbs which are grown onial herbs in a negovering method. Under these con-
soils polluted with lead, cadmium and copper in thditions, plants can develop much fastar they need
year of sowing develop very slowly, often lagging bemore intensive protection against adverse abiotic and
hind in growth, losing rivalry to weeds. This signifi- biotic factors.
cantly reduces their positive agrvironment role dth Germination of leguminous perennial herbs began
in the crop as a whole and in the improvement of thelmost simultaneously on the 78 th day after sowing
soil condition in particular. Therefore, our researcheat an average daily temperatu
will be able to to form herbaceous leguminous peremaulation of thesum of active temperatures of 1128
. Complete seedlings of all leguminous perennial



10 Sciences of Europ&48, (2020)
herbs appeared on the 11th day with the accumulation

res of 179 U

of sows sum of actuiandavet e mper at u
age daily temperature of 17.3 UC (Tables 3, 4).
Table 3
The passage of the growth and development phases in the sowing year

Leguminous perennidlerbs Depending on the phase of growth and development
2|2

s | 8 g |3

5 |58 |93 2§ |E|¢E

S g€ |gl2l2le | |s|n

s B |£ |5 | |53 |3 |8 |28

5 = 2 g o > E £ ] o

» | |8 |€ (@ |® |8 |8 8|3

s |2 A -

- s | g

n n

Medicago sativa I. 7 11 | 16 | 24 | 35 | 64 | 70 6 51 -
Trifolium pratense L. 7 11 | 18 | 26 | 36 | 80 | 83 4 49 -
Onobrychis arenariiit. 8 11 | 16 | 24 | 35 | 60 | 62 8 46 -
Melilotus albus L. 7 11 | 21| 24 | 35 - - 8 - -
Lotus corniculatus L. 8 11 | 16 | 22 | 35 | 49 | 60 8 21 | 57
Galega orientalis Lam. 8 11 | 21 | 32 | 43 - - - - -

The first simple leaf is formed by Onobrychisareact i ve temper atures byi sowing
naria Kit., Trifolium pratense L., Melilotus albus L. andin Trifolium pratense L. and for 5 daysin Melilotus
Gal ®ga orientalis Lam. VdbuslL.endlGalégaaienalstami cul atus L. an
Medicago sativa |. form the first complex leaf at once.  The third trigeminal leaf was formed on the 22nd
At this time, the crops of leguminous perennial herbday after sowing in Lotus corniculatus L. with accumu-
develop pests such as Sitona lineatus Germ., and tadon of the sum of active temperatures by sowing 384
weed is clogged with Setaria glaucalhe most Sitona W and on the 24th daly in Medicago sativa 1.On-
lineatus Germ. occur on Medicago sativa I., slightlpbrychis arenaria Kit. Melilotus albus L. with the accu-
lessi on Trifolium pratense L. and Melilotus albus L.mulation of active temperatures by their crops of 421
The rest of the herbs are not observed. (. Trifolium pratense L. the third trigeminal leaf was
The first trigeminal leaf appeared on the 16th daformed on 2 days later than in Medicago sativa I., and
after sowing in Medicago sativa ., Onobrychis arenari@alega orientalis Lani. on 8 day later. Lotus cornic-
Kit. and Lotus corniculatus L. with an accumulation ofulatus L. was developing the fastest at this time.

Table 4

Accumulation of active temperatures by crops of leguminous perennialdeggbsding on the phases of growth
and development

Leguminous perenni The sum of active temperaturesdepending on the phase of growth and dg
herls opment
T ® o~ ™
- . 2 © " 2 g o o
s 8| &|¢e| 2| 2| % | 8| |t
o ° = < S = = o Q= o
o © = = c i=} o @ s = s c
pre=] = - © = - o= o=
= = % 2 g > E € |=2| =2
8 I = = ) [ 3 8 |E08| 0
@ 2|3 » | ® |SE| SE
= <= n n
|_
Medicago sativa . 112 | 179 | 272 | 421 | 612 | 1142 1267 | 118 | 989 -
Trifolium pratense L. 112 | 179 | 309 | 459 | 627 | 1464 1519 73 918 -
Onobrychis arenaria Kit|] 128 | 179 | 272 | 421 | 612 1059 1101 | 166 | 901 -
Melilotus albus L. 112 | 179 | 365 | 421 | 612 - - - - -
Lotus corniculatug. 128 | 179 | 272 | 384 | 612 843 1059 | 166 | 423 | 1030
Galega orientalis Lam. | 128 | 179 | 365 | 565 | 740 - - - - -

Branching of leguminous perennial herbs begaham., where this process began on 8 days later at accu-
simultaneously on the 35tt86th day after sowing with mulation of the sum of active temperatures by its sow-
the accumulation of the suaf active temperaturesbyi ng « 40 U
crops of 612UC, with the exception of Galega oriental
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At this time morphological changes are observedomplex leaes. Almost every bush stem forms a
in thestudied herbs. In particular, Onobrychis arenarifiower.

Kit. is formed after the formation of the 5th leaf from Thus, in the year of sowing, Lotus corniculatus L.,
the head on the root neck, which includek26leaves. Onobrychis arenaria Kit., Medicago sativa I. and Trifo-
Trifolium pratense L. develops similarly, but the numiium pratense L. develop in early summer sowing with-
ber of leaves which are growing out of thead are 5 out covertype of development, and the whitenped
pieces. Gradually, the number of stems in the busheshglilotus albus L. and Galega orientalis L&nin win-
these herbs increases to 20. On 46 days after sowitgy, Under unfavorable conditions of coverless sowing
Onobrychis arenaria Kit. is separated from the sand ggollution of soil with heavy metals above standard
paragus which is created flower. content, clogging of weeds, suppression of herbicide,

Branching in Lotus corniculatus L. begins witie  acidic soil, insufficient supply of moistu@nd nutri-
formation of 5 leaves. At formation of 8 leaves it is obents) development of leguminous perennial herbs are
served growth of stems from underground kidneys ondelayed and can pass by winter type.
stalk. Regrowth of leguminous perennial grasses after

Branching of white Melilotus albus L begins withmowing occurs in 48 days, which depends on the pres-
the formation of 6 leaves. The branches in it are placesce of moisture in the soil and the accumulation of ac-
perpendicular to the main stem tive temperatures by crops of 136 &. Ldéius cornic-

When it is forming a 7th leaf of Medicago sativaulatus L. grows from the uncut part of the stem from
I. a branch of buds which is located on the undergrountde aboveground buds and buds located on the under-
stem grows. After 15 days the branches grow from thground part of the stem. Medicago sativa I. grows from
lower nodes of the aboveground part of the stem.  buds located at the ground level, as well amfbuds

The sprouting of branches from the buds ofuhe on the not cut part of the stem. Onobrychis arenaria Kit.
derground stem of Gida orien®is Lam. also begins and Trifolium pratense L. grow out of the buds located
when the 5th leaf is formed. From the budding phase af ground level. Melilotus albus L. grows from the buds
leguminous perennial herbs it is observed differencéscated on the unmixed part of the stem, but the initial
in the timing of its occurrence. in particular, in plantgrowth is very slow. Té buds develop small leaves, but
of Trifolium pratense L., the buddy phase occurs 42 their linear growth is almost absent.
days after the branching phase, and in Lotus cornicula- When the leguminous perennial herbs are sown
tus L. after 12 days. and because of their very slow growth and develop-

Phases of budding and flowering in the year afhent, they are often overgrown with weeds. This re-
sowing of leguminous perennial herbs are not typicauires the use of herbicides. Howevetenfin humid
for all species. In particular, the start of flowering phaseeather, single crop spraying is not enough. This is in-
in Lotus corniculatus L. began 60 days after sowinfluenced by the linear growth of the herbs and the for-
with the accumulation of the active temperatures byation of a leaf surface. Due to the intense growth and
s owi n gu, andl B ©noklychis arenaria Kit. on 2high abundance of Onobrychis arenaria Kit. and Meli-
days later. Medicago sativa I. began to bloom on 10tus albus L., they protethemselves from the second
days after Lotus corniculatus L., and Trifafippratense wave of weeds anthive a small grass weed percentage.
L. T after 23 days with the accumulation of the sum dfotus corniculatus L. and Medicago sativa I. are more
active temperatures by owvealpbstcaonpetitivdwittdweddlE€. Gal ega
talis Lam. and Melilotus albus L. did not bloom in the On the coverless crops of the listed herbs, only one
year of sowing. The absence of flowering of Melilotuserbicide treatment is sufficierand in some wet years
albus L. is compensated foy large abovground veg- additional cultivation of the herbs requires Medicago
etative growth, and in Galega orientalis Lam., abovesativa I. and Lotus corniculatus L. The least competi-
ground growth per year is minimal. tive with weeds is the Trifolium pratense L., and espe-

During the flowering phase, the plants of Lotux i al | y Gal ®ga orientalis
corniculatus L. form a bush of PB5 stems. 7 complex ered with sowingrequire two times the application of
leaves are formed on each stem. Compi@eminal herbicides, and Galega orientalis Lam., under certain
leaves have 2 stipules. Simple leaves are oblongonditions, and three times.
rounded, and stipulds pointed. Branches are formed In competition with weeds, leguminous perennial
at the basis of the 2nd and subsequent complex leaviestbs are arranged in the following order (from larger
Each branch beard 3 complex leaflets with stipules. to smaller): Melilotus albus L.Onobrychis arenaria
A flower develops at the base ofeti#7th complex Kit., Medicago sativa I., Lotus corniculatus L., Trifo-
leaves from the branches. lium pratense L., Galega orientalis Lam.

Bush of Onobrychis arenaria Kit. includesupto 17  In the second mowing among leguminous peren-
stems. Eight complex leaves are formed on each stemial herbs grow best in the sowing year of Lotus cor-
Each complex leaf contains 117 simple leaflets. niculatus L., which already 21 days after nivogy with
Leaves are odtbathery lanceolate. At the base of theéhe accumulation of the sum of active temperatures of
compkx leaves is a small branch withil@ simple 4 2 &, rddches the beginning of flowering phase. On-
leaves that are unpaired. A flower develops at the basbkrychis arenaria Kit., Trifolium pratense L. and Medi-
of the 5th and subsequent complex leaves. cago sativa |. formed a second mowing in the early

Bush of Medicago sativa |. consists of 4 stemdlowering phase, 461 days after wwing, with the ac-
Each stem includes 8 branches. Each branch betars Bumulation of the sum of active temperature scrops

90119 89. U
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The bush of Onobrychis arenaria Kit. in the secondnd Melilotus albus L.; the earliest reaches the flower-
mowing consists of 13 stems, each of which averagesrg) onset of Lotus corniculatus L. in the 60y after
complex leaves. The flower is at the base of the 6th asdwing and until the end of the growing season forms 2
following leawes. 3 flowers are formed on the centramore mowing in the flowering start phase. Later Trifo-
stem. Compared with the plants of Onobrychis arenarimm pratense L. begins to bloom on 23 days after Lotus
Kit. In the first mowing , the second decreases the nuroerniculatus L. glacier the third thrice. leaf. Most com-
ber of stems in the bush by 4, and the flower developegtitive with weeds are ®unotus albus L. and On-
1 leaf higher. obrychis arenaria Kit. and, to say the least, Galega ori-
Medicago sativa I. hag # stems witll8 complex entalis Lam. and Trifolium pratense L.
leaves on a single stem and 26 flowers. The flowers are
placed on the first branch at the base of the 5th and sub- References
sequent leaves. Compared to the first mowing, the sec- 1. Sauy S., Hendershot W., Allen H.Eolid-so-
ond one shows an increase in the number of stemslirtion partitioning of metals in contaminated soils: De-
Medicago sativa |. by 3amns. pendence of pHptalmetalburden, and organic matter
The bush of Trifolium pratense L. forms 22 stemg/ Crit. Rev. Environ. Sci. Technol2000.” 34.¢1.
of which only 3 form a flower. As a rule, in the second. 125 1131.
mowing, flowering reaches those stems that did not 2.Yang X.E. Sedum alfredii Ha new zinc hyper-
flowering in the first mowing, so flowering is thinner, accumulating plant species native to China // Chinese
so a liquid bush of Trifolium pratenkewith many root Sci.Bulletin,2 002 . -~ 41006. { . 1003
leaves is formed. 3.Yang Xy . Cadnium tolerance and hyperaccu-
Melilotus albus L. in the second mowing formsmulation in a new Znhyperaccumulating plant species
only vegetative shoots. Initially, the regrowth begingSedum Alfredii Hance) // Plant So004. 259 . P.
very slowly with the buds on the not cut part of thel81i 189.
stem. At a cutting height of 20 cm, 4 buds remainun- 4. efqj joa O uv., JbHttOdzgjoO® RrR. [ jn
damaged. thiower height' 1 cm from the soil surface, dzj dzd v, t©OMYtej Hj dzj dedv d HJISC M
the nex 3 cm from the previous, the thitdocmand s Odzdzseo Ek P Mis gk edd £ dztse d d . o'
the fourthi 8 cm from the previous one. At the edgeds ™ 9 € Otg, 2 0 0133. [Evseeva 9., Yuraneva 1
of the area around the perimeter, it grows more inteh- Mekhanizmy postupleniya, raspredeleniya i
sively (up to 1 m from the edge of the site), whis detoksikatsii tyazhelykh metallov u rastenii. Vestn. in
due to more light coming into the plants growing at th& biologii. Syktyvkar, 2003. 69;i13. (n Rus3.].
edges of the site. This pattern is confirmed by re- 51 jIstceduyj deSts |1 M& dJ v gigtzisb g Y4 dz
searches. However, 20 to 25 days after mowing, thej dzlmd¥ d S Oydd SCottdisftesdL o sHMise
plants of Melilotus albus L. also begin to grow outofl j Misdzd ¢ OGtOtedzts? dz2OESCd. sd4 o,
the buds located at ground level. Matils albus L. 22. [Petrichenko V.F. Teoreticheskie osnovy
plants that were not cut in the first mowing, in the firsintensifikatsii kormoproizvodstva v Ukraine. Vestnik
half of August, that is, 110 days after sowing, begin tagrarnoi nauki. Kiev. 2007; 10; 192. (in Ukraing.].

dry out and do not reach the budding and flowering 64 tBC¢ts [ . ¢ . , easBCts 1. 6., ot

phases. Bzsesdzj sdzdr BtsBtsar n IStcQo o
Plants of Galega orientalis Lam. were growingurH d W f syer" [/ / sttedzO d Ctteditst tots

til late autumn. Lke Melilotus albus L., theirdrying 2012 . I §i57. Bé4bka. M58% . , Sobko

was observed 110 days after sowing. 130 days aftéobko A.N. Rol' mnogoletnikh bobovykh trav v
sowing, the plants of Galega orientalis Lam. grazingovyshenii  plodorodiya pochvy. Korma i
plant are observedin late Augusi early September. kormoproizvodstvo. Vinnitsa. 2012; 74; i%¥. (in
After the 2nd mowing of the grasses, Onobrychitlkraine.].
arenaria Kit.grows out of the buds located onthenot 745 s#uvuv | S0O1:103B804. sOyd mMlse s
cut part of the stem, and also partly from the buds attifels B stc  tctsB . Yy Ofmls: 1. t zCtse sH M
soil level. Medicago sativa |. grows from the buds af esSGtcORZdz BSlsB IO ftotsB . [ lojiH]d
the soil level. | M slstcj BMIsOdzH Otcls DSTUAED] dzr , 2 0 |
The third sowing among leguminous perennial03811: 2004. Kachestvo pochvy. Otbor préthast'
herbs in the year of sowing reaches dndyus cornic- 1. Rukovodstvo po sostavleniyu programm otbora
ulatus L. in 57 days after mowing the 2nd sowing witlprob. [Vveden 2006.04.01]. Kiev: Gospotrebstandart
the accumulation of the sum of active temperatures likrainy, 2006; 36(in Ukraine)].

its creps 1030U 8regvuv 477G7r4vBR0@770.9:2007.
Conclusions and offersSummarizing the results yJd Milse ts § tsyoe rJ fffHsjitey Qg § tsH o
of researches on the growth and development of legde' = Mtj Hddzj dzd2 d&BOte OdzyO ( yd dz€
minous perennial libs in the year of sowing with high ¢ 58 O dz! Is O, d&3d HO, dzd € § dzv n o ts di3C
content in the soil of the moving forms of heavy metalB Z ¥ j tc dzts 2 CQRRFECAIQddEs? o swy Cj
of lead, cadmium and copper, it should be noted: legd3j Is s H s d3 -O® ltisdgdets) s dzdzts 2 M j C Istets)
minous perennial herbs have differences in both mois d d . [loejHjdz 2009.01.01]. sdiy

phological features and processes of growth and devel§ tc © d dz" 2 ODBBU. 4770.1:2007 filPSTU[

opment;According to the spring type, Lotus cornicula-4770.9:2007. Kachestvo  pochvy. Opredelenie
tus L., Onobrychis arenaria Kit., Medicago sativa l.soderzhaniya podvizhnykh soedinenii margantsa
Trifolium pratense L.in winter Galega orientalis Lam (tsinka, kadmiya, zheleza, kobal'ta, medi, nikelya,
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khroma, svintsa) v pochve v bufernoi ammoniino 10. J 6OBOS 1. m., 1 EHTCddO 5. R
atsetatnoi vytyazhke RN 4,8 metodom atomAo L OGtew L dzj dgder §| L ja3dzd d fEId dn
absorbtsionnoi spektrofotometrii. [VvedenL s Odzdw o Octeftetsd3r h dzj dedesdz €
2009.01.01]. Kiev: Gospotrebstandart Ukrainy. 20094z j tOBBIs' . CCBdzEedO. BHEdo, 2
117.(in Ukraine)]. 232. 87. [Gdldk N.Kh, Budykina Yu.l.

9f i ssHdC O e jHJddw Tgkhrisgemno fzagrydzietmgsss tzeets -i  puti  ikh
dLewsHMmlselz // 1tH tjH. ¢ befopasnogbs igpul'@ovaniyadvdzeggopr@nyshlénfiodng .
96 mMetodikp  provedeniya gpov  po komplekse. Nauchnye raboty. Ehkologiya. Kiev. 2014;
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ABSTRACT

The article is devoted to studying efficiency of growafulating chemicals, chemical and biological fungicidal
agents against early blight and late blight of potato. It was established that usage ofegolating chemicals de-
creases evolution of pathogenic agents on breeds with different tolerance to early blighddy@3 to late blight by
3,01 55,7%; sing agrochemicaisby 6,5 23,0% for early blight and 1;%25,3% for late blight; biological preparations
T by 7,77 35,1% for early blight and 3j533,5% for late blight. On the basis of the conducted study it was revealed that
the most efficient agchemicals were Akrobat MTs, Antrakol 70 WP, among biological preparations these were
FitosporyaM, and among growthegulating chemicals it was Gumisol.

Kntiou e @ io: 8 & tc s tttsgg¥sernariaSolani, Phytophthora infestas,j ¢ &z dzts s fg¥stifdze ", yd H
B ' fsdztHete juddtc Ols d

Keywords: potato, breedAlternaria Solani, Phytophthora infestans, early blight, late blight, evolution,
growthregulating chemicals, fungicidal agents, biological preparations.
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ART STUDIES
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Kosherbaev N.
2 year Masterbs degr
T.Zhurgenov Kazakh National Academy of Arts
Yeakebay A
associatd Professor candidate of art history
T. Zhurgenov Kazakh national AcademyAds, Almaty, Kazakhstan

ABSTRACT
In this article, the author investigates some theater current trends in Kazakhstan, and identify the search for
Directors in mastering modern topics. I n addition, 0

ACl assmatesa ddtfer dsesasmhsDi rectords deeply analysis &
relevant issues at the end of the General topic interpretation.
Keywords: Directing, actor play, theatre, dramaturgy, B.Abdurazzakov.

I ntroduction each other suddenly told each other about what profes-
The stage of modern drama for any theater growgions they wanted to beme a master. This was how
demonstrates not only the research, but also tlige firstlesson began. One of tharteacher, one of the
possibilities of the theater. Every year, most of thdoctors, a pilot, a tailor, even children who aspired to
countns theaters take part in the repertoire of workbe a movie actress, saw themselves only around that
by contemporary authors. Various trends appear in th@wvn. That lesson of life was filled with hope, hope and
interpretation of these works, and the theatrical procefth in the future.
is enriched. This, in turn, concerns notonly the variety A Cl as s mat es. Life Lessonso
of performances forms and genres, &lsb changes in The second |l esson showed t
the content, the emergence of topical productions deelings were awakened. Polish guy Rysek (V.
family issues that illuminate global worlds. One ofKupriyanov) wrote a letter to the most beautiful daugh-
these performances T.Slobodzianek @ C | a s s nterin theclass Dora (N. Alpysbayeva) and sent heartfelt
Life Les BoOmarovasdizthasSdklea t hpwens. However, no one knew how these feelings
atreis included in the reperta. would end, the beginning of which began sweetly. And
In June 1941, residents of the townEafvabne in in the third scene, they began to realize that they did not
Poland set fire to hundreds of Jews who grew up arabok like each other, that each was Polish and Jewish.
studied with them, lived in the neighborhood andhe Jewish guy Abram (M. Sarybay) also saidtthe
played together. After the war, there wégal cases, would like to study in America on the stage, and now-
and everything went wronghe truth did notremain adays one person will have an aggravated class, and in
hidden. Based on these events, playwright Tadeusabsequent classes they would openly demonstrate dif-
Slobodzianek performed the sorf@dnoklassniki. ferences with each other.
History in the XIV lessonspublished a playlt was Then a small concert was organized on the stage
first staged in Israel at the Gabima Theater, one yededicated to thepening of the cinem@urorad, where
later at the National Theater in Londondan 2010 at V. Mayakovskys poemfiGood attitude to horses
the Theater on Vale in Warsaw. In the same year, Nikkeould be readoy Zoska @A .Oryntai) in the image of a
was awarded the largest literary prize in Poland. Anldorse symbolizes Poland and emphasizes how many
five years later, in our country, Tajik director Barzudifficulties, no matter how many, but the knight in the
Abdurazzakovhas presented to a wide audience apen fiDown with the zhidokommunu! Long live
performancéiOdnoklassniki. Lesons of lifé . Polandb leave thestage Actress A. Oryntay tried to
Main Part convey her love for her soul to her native people as
Poles and Jews who attended the same class telably as possible. Andttiky s ek 6s r ol e pl aye
gether, at each lesson, we saw that they had a versatile V. Kupriyamov we can see a change in the
disclosure of character and a gap from each other, @sychology of theharacter, an assessment of vuhag
spectively, all those classes would continue, the prohappening. After such events, theoles openly
lems became more complicated. In the centethef demonstrate thatthey have begun to defend themselves.
small stage were ten chairs set in succession, as if wait- In the sixth scene, the boys lagto take
ing for their owner, and on the edge was an old piangnportant steps itheirlife, and Abram inforredthem
In addition, we did not see any decorations, everythirf§jat in his lettehe got married, Zoska got married, and

was done conditionally, chairs turn into a Desk, hou Bgir serx;swrr?gvrgses drt:arrt1h§f a{]IIeé\i/ir?sh n'(\)/lteliﬁcfeFrgur(B'
and transport. The stage spaevhere silence relgns,rgjlish Kﬁights, Zygmunt (V. Izimév),\/ladek A

h

disturbed by the voice of children making noise. The '
. ) khmetov) and Henek (N. Kuanyshbayuly) in the class
brought with them the atmosphere of childhood a e rﬁ?&é to ceate a h(idden oréan'zzﬁio)r?and defend
n

school . Children who codj dis. TRUs, idBolestrie@ to ¥l &f bhe Wi T h
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Jews and actedell, first of all, in order to implement fact that she is dying, she showed the image of a person
it with the arrival of the Germans. who wants to live.

From the seventh scene, the performance becomes In the same ninth scene of the play, the director
more complicated. akub Katz (D. Aripov), who was wanted to show who could step in for his love. Despite
informed by Menachem about the pressure on the Jewgjing ordered to kill all the Jews, Vladek saved his
did not run anywhere and did not run to death. | didnbeloved from his childhood Jewish giRakhelka (J.
suspect anything, because he was clean in front $érgazina) and hidehn in his houseand Zoska hid
himself, in front of his classmates, but KnyazekMenahemfrom the government punisher&ho had
Sigmund, Vladek and Henek didi think so. Katz been dreaming of all the girls, irehbackyard. Thus,
believed that they were indicated and wrote a statemetite two Poles survived because of the love they had for
On the street where | met the class leader Yakub Kathe two Jews, who had become enemies of the people
they beat him without sparing, he broke the gate boardsthat time and because they wanted to sureiven if
and alternately hit Yakub, unable to stand the plaite, they did not live with them.
with his nails, tried to damage the ground and move. In the tenth lesson, Polesvealed their true colors
Noticing this, Rysek throws a stone at the head of more real All Vladek and Rakhelka's classmatesne
classmate in tefifteen kg, Katz, whose brain was scatto theweddingparty, Rysek, Sigmund, Henek, Zoska,
tered at the entrance to his house, thus said goodbyeta Yakubh Kats and Dorawere watching fortheir
life. Actor D. Aripov very subtlybrought the inner lifeés passing also Abram and Menahem in America
wave of the character, kwnhgistheatdliram Zosk allofaherh were@tbtherstagee a n d
tures from the beginning to the end of the performanc&/hen the newlyweds began to get gifts, poles demon-
This is an exceptioii to yield, but only forward, to strated silver products and gave them to just married

strive for the best. This is what shows thatthe Actorhasou p | e s, t hen the Jews i Wh o s
repeatedly saght a place on the last stage, butwithdifi Yout hmmo! 6say replicas, t hen
ficulty and carefree singing, when he happily stretchedou! 6 and Rachel ka said fiBeaut |
out on his feet. And the actor who played the Mer- he Jews arose a question fAWh
achemb6s role showed t ha tiondfdued theimansdiarsctheovord dounded like amotens e | f
more harshly than a woman, and even a child. Thisio-f orchestra musicians perfor

dicates that its scenes that want to show themselvesducor 6 B. Abdurazzakov carefull

It was on this stage that Abram was sent a lett@iote was not repeated. On this stage, the actors D.
from America, where he wtethat he was the victim Aripov, N. Alpysbayeva, M. Sarybay, etc. asked one
of the very first in his life, and only then was a real Jewjuestion, one was the Respondent, not only through
and thePoles, escaped into slavery as a Jew, left theplicas, but also with facial expressions, as ttrey
impression that he was a real Polishtheir opinionjt  ated a picture of one artist.
was the only way to preserve the integrity of the nation. In the next scene, Rysek, who ttido Kill
The actors, who clearly understood the stage of the taRkkhelka, fears that heowld be dissatisfied or auld
issued by the Director B. Abbruaizov, passed the big tell the story of how much Jewish blood hel tadeath,
exam in this view. All the events that were happeningt the hands of his close friend Vladek. As a result, the
were done very rationally, because all the events thatss lost another student. The author has again made a
were happening in themselves, and then you feel, dohoi ce f or the heroes, whethe]
not give in to noise, and in some cases only by facia cruel, a crumbling homeland, or even an injustice.
expressions. We have to comparagain, the decision that Rysek

Rysek, Sgmund, Henek, seeking the next victim,could not make, Vladek didn addition, after every-
wentto Menahers house, but theyas thatin the thing calms down, Rachelka managed to convince that
house wa®nly his wife, Dora, and their son. Initially, the war is over, and now she did not keep it, can volun-
they did not touch Dordyut theywere interested after tarily leave. Once hearing about the wedding, Rachel,
looking ata beautiful woma@ Egs and neck in a robe who did nothide her admiration, understood that after
only to be raped after she had a leakhem All three  this event, she did not regret the choice. And Zoska did
together realizé their intentions. Since childhood, not regret that he saved Menachem, but in the twelfth
Rysek fell in love with a Jewish daughter, studiedesson Zoska forced to go to America because of how
together with him and Sigmund, and despite the factany of them tried to create a happy family.
that Doma was not huge, Henek, whaw everthing, Forthe entire class, Abraim letters from a distant
thus committed another crime. The director alsoontinent, where both poles and Jews wanted to live,
invented memorable scenes on this stage. The thrglayed an important role. All the letters with Abram,
actors looked at the audience and conditionally show&hen they come out to the world, were crammed into
that they were performing their own actions with theAmerica, where all the classmates were not fillgith
help of one hand. Although the actiondtw# characters dreams. For others, it was just a dream, for Zosya it was
could make the person feel disgusted, the actioren opportunity to just find a soul and start a new life.
performed by the directadwork, in fact, an artistic one Director B.Abdurazzakov especially decorated all the
that has been found to be very effective for the theatescenes that during the receiving a letter from Abram,

On the next scene, N. Alpysbayeva, who playedlhen he began to read thealeof the letter by one of
Doraédés role, huggi ng h e rthechuiadteds,on theustageefidm thé audiemcewan Mh t h o
sands of Jews. AAnd i s Seahriysbanyy whioo Ipd alyiefde Abrwiméds F o
asked if we really have a plan for the future, | thinkthis 0 t he Americabds atmosphere.
is the first beauty of the class who dreafhbecoming most Director 6s rational deci
an actress. Actress N. Alpysbayeva deeply understood Not only the Polish daughter whoasgied a new
the herosdé inner psycholfeg buyalso Mengchem,swho rantpined mdolafihanc t ur e
of these events, assured the audience. But, despite the thirteenth stage, begins to deal with the case of those

who in the first years of the war killed Jews innocently.
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In the course of investigating their classmates; har act er s . -dppointed cka@adteosthaveé s s el |
Sigmund, Henek and the oers became convinced drawn by themselves, and in due time, withdat di-

that they had killed Jakub Katz, oand Son, and rection of the director, may be able to complete the sce-
thousands of other Jew8ver the course of severalnic figure in the field of ahalf i f e spectacl eo,
years, gaining revenge and anger, Menachem was upseminent teacher, theater theorist, director A. Popov

ble to withstand himself, captured the scream, three jB. P.316]. When each actor works in his own way in

turn under attack. Actor .Bayserik aspired to the real the performance, the fullnegbe setup of the ensem-

mani festation of the ¢ h éleisobvies. RdallziagtthisadirextereAbdurazzakoh e her
inner soul of the conductor, realizing that everythingought to make the characters as open as possible and

that happens on the stage is not an attempt, but the t@the fullest extent possible the actors taking into ac-

sult of skill in the embodiment of images. count the peculiarities of the video production. The di-

Fun and painledesson began. Over the course ofector skilllu | | y demonstrated the <ch
thirteen sessions, events such as changes in trewth and the complexity of the events from the first
character8lives are nearing their end. The aggressioat age of the performance to t
that took place on the stage at the moment of openingance during this period, as thousands of refugees
the face of truth, from the hatrddws to poles, leads to leave their homeland and seek refuge in Europe, is a
the last and decisive lessons. response to the director, act

In the fourteenth presentation, ten students take the world. Through the play, we have seen that it is
their turn and report from the date of birth to the day afasy to get an inteathnic conflict from a small matter.
death. In addition, each of them says that the dreamkerefore, this production has become one of the most
expressed in the first lesson were not fulfilled, will tellmodern performances to date.
about vhat fates occurred after this event, where, from  Marina Dmitrevskaya, a theatre critic, took part in
what to death. Here the Director B. Abdurazzakosgeveral festivals and mentioned about the performance,
reduced the network of events, and only reportedyhich received a positive assessment from theater crit-
rationally solving the last scene. As aresult, wecanseec s fiThe fact that the story
that the performance is not only simplified,blgosits pl ayed by t he Kazadk hvsi tolf tthhesi ri

dramatic scene is growing. Aslanting and greedy eyeso, Wi
Conclusion ish naivety, gives the story a third dimension. And this
The performance caused a resonance in the theatewhat is striking: there are four young Kazakhs and

world in 2015 and caused a lot of controversy inthe ou bel i eve t[H&t78; aldodagnousar e Jew

society. Famous theater critic Saniya Kabdiyeva in tttheatre critic Eugeniar opps 6 opi ni on t hat
Republican Theatrical Literary and Artistic Magazin tors-beautiful, extraordinarily alive, with clean bright

fiTheaterkdp i n an articl e t i tfaces, clearly broadcast their own horror of what Dely-
nokl assni ki o has mentiodi scovered in their heraegat-o
kovds performance r ai ses tVarious novelties, including genres and foorls,e ms i

fact, the class which we see in the play is a humaniappeaitn the modern theatrical process. Unfortunately,
portrait, officially asserting tolerancae political cor- due to the fact that most young Directors pay attention
rectness, and in real life exploding wars based on reto the external form of the play, their artistic level is
gious, racial intolerance, nationalism and ordinary haeduced, and after several seasons they are removed
tredo[ 1. P. 33]0. I nde e from the theatds repertoire. Theater Eictors whau ma n mo
rality. At the same time, both the author and thsupport traditional theater art and have extensive
Director, who became the gdalshow history, to show experience in the theater field do not master the above
the interests of one nation, and not the remorse of omentioned trends, but show performances that can be
nation. The horrific tensions between the Jews and tiperformed in foreign theater festivals. We are sure that
Poles do not leave anyone indifferent, however, bothe Directors of this silvaserformance believe that this
the author and the director aim to show the story, is the second problem that arises in the world process,
show the gette world of human destiny, not in the in-only if they attach importance to the structure and
terests of one nation or to repent of one nation. . No oimportance of the production.
knows that classmates at one party and their seemingly
unbelievable close friends will go on their way from References
year to year, ending in enemieships, violenod, raur- 1S. Kabdieva Lifeds Lessons
der. Russian correspondent Yana Chichina in her articldeatre.kzi 2015.7 #7
has emphasi zed AChi | dr en 62sY. q Ghiclsinai o Friend foWh ¥Erfemy. i t
doesnbd6t stop appeari ng diuOdinnog | cahsasrna ckti &016/i6F1A eiafter.i cvehly cd
the lives of these young people change, some being ap- 3.A.D. Popov. Performance Artistic integrity.
pointed victims and others as exeoun#rs? In the final [ .: 1979. p.519.
scene, the characters ask this question quietly, in a 4.M. Dmitrevskaya. Inescapability // Petersburg
whisper. But this barely audible question, after all ththeater magazing.2015.7 #82
experience in the play, i §.E.dmppfBatrLova ig mord thak # Petalggu nder 0,
P. 38] has noted the importance of the last scene. theater magazin&.2015.7 #82
In addition, thedirector paid close attention to the
opening of each character as an individual, and as a re-
sult, the result of the acting game gave birth to different
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ABSTRACT

The study results on the influence ehtginine, the precursor of nitric oxide (NO) synthesis, and aminoguan-
idine, the inhibitor of inducible NO synthase, on the prooxidemioxidant system arttle electron transport chain
of mitochondria in the cerebellum and large cerebral hemispheres in experimental antiphospholipid syndrome
(APS) is presented in the research paper. The studies were performed on 50 BALB/c female mice. It was estab-
lished that gidative stress developed in the cerebellum and cerebral hemispheres of mice with APS. With intro-
duction of L-arginine into the animals with APS the imbalance in the prooxaaindxidant system enhances in
the cerebellum as well as activity of the enzgraémitochondrial electron transport chain decreases. In the cere-
bral hemispheres, a decrease in the activity of lipid peroxidation processes, an increase in the activity and content
of the antioxidant system components were evidenced in caseargiline administration into the APS mice.
The neuroprotective effect of aminoguanidine in APS is manifested by a decrease in oxidative stress in the cere-
bellum and the cerebral hemispheres.
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Keywords: oxidative stress, nitric oxide, antiphospholipid syndrome, cerebellum, cerebral hemispheres.
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ACCOUNTING ENGINEERING AS THE BASE FOR ENTERPRISE DATA -DRIVEN DECISION -
MAKING SYSTEM IMPLEMENTATION

Khalleefah Ahmed Mohammed Saed
Ph.D. studens§imon Kuznets Kharkiv National University of Economics, Ukraine

ABSTRACT

The necessity of using an accountérgyineering concept for satisfying the information requests from enter-
prise management has been proved based on changes that the fourth industrial revolution has brought to the modern
world. The datalriven approach for developing the enterprise strat@gatsionmaking system, as one of the
fourth industrial revolution representatives, was used as a foundation for management accounting organizing. The
article made an emphasis on expanding the analytical and predictive capabilities of strategic maaageumtnt
ing. Given this, the sequence for strategic management accounting organizing has been substantiated. The me-
thodical approach based on accounting engineering technic for creating a list of accounting nomendiatires
is expended biixing nonfinancial informationhas been substantiated.

Keywords: accounting engineering, information system, dhlfaen approach, decisiemaking system,
strategic management accounting.

Introduction . Many pieces of research in the fieldsolving the two described problems. These problems
of accounting are dedicated to the crucial problem adre getting the right place for accounting within the en-
describing and understanding the future of the accounérprise architecturena improving the accounting pro-
ing profession within the digitalization context. It be-cess based on the enterprise's digital transformation.
comes completely obvious to everyone that the future Literature review and problem statement.Cur-
of accounting is in involving the new techgj which rent economic conditions and facing the challenges of
could help not only with gathering more considerabléhe fourth industrial revolution require economic enti-
amounts of information but also with making a predicties improving th& strategic management and deci-
tion based on using the special analytical tools for pr@ion-making system. The main problem here is colossal
cessing the data. The modern accountant must have ihereasing the amount of data, which enterprise man-
ability to analytical thinkingpuild a relationship, es- agement has to process to make the right decision. Such
tablish effective communication, and understand the situation has resulted in the emergence of a data
role of accounting information in the implementation ofiriven appoach to enterprise management. In this case,
the enterprise strategy. It is only possible if the accoundatadriven means, that the enterprise management
ing department and accounting process get the rigmiakes a decision based not on the intuition or personal
place withinthe enterprise architecture. Unfortunatelyexperience but the data aggregatikinis clear, that a
getting such a place is still a big problem for individuasignificant increase in economic data causes tta
enterprises. Despite the tremendous amount of reseadziadriven approach has spread on the research in the
about increasing the managers' confidence in accoufield of accounting. The B. Ballou, D.L. Heitger, and
ing information, a lot of them do not reaatagtical im- D. Stoel[1] research could be considered as an excel-
plementation and remain on paper. It is becoming ihent example of the mentioned spreading of a-data
creasingly difficult to ignore the digitalization of everydriven approde to accounting. Unfortunately, these au-
aspect of enterprise life. That is why accounting devethors emphasize only the necessity of changing the cur-
opment must establish links between the main managéulum of accounting education. However, we have to
ment decision and a massiva@unt of data gathering agree with the statemeftt] about changing the main
within the accounting systerithis is possible only if competitive advantages of accting from providing
accounting stop avoiding thdigitalization and imple- the relevant information to performing data analytics.
ment the methods of predictive analytics for using it aBhe same problem could be noticed according f®.

a part of the accountingrocess. Here should be con-Hora, J. BouwmdGearhart, and H.J. Paj&] research,
sidered thathanges in the accounting profession andihere also datdriven approach as considered as a
the requirements for accounting information have ledecessary improvement in accounting education.

to the many new tools involvement in the accounting  Another exciting research, which connected the
process. colossal amount of open data with public accountabil-

When digitalization and big data have emerged,itt y, i s R. P. Louren-o0[31 S. Pi of
opens new fields of accounting development, whictvork. Although this research explores theticalari-
can only be achieved by inventing a new approach ¢ies of open datdriven public accountability, it not
different data gathering. These dates must describemob ver ed t he enterprised accou
only the financial aspects of the enterprise life but giveesearch is more about using some data for creating a
the qualitative assessment of its development paranteansparent environment. The main idea here is to get
ters. Such datdriven approach crea@ew opportuni- the possibility of gatheringlahe necessary data within
ties for the accounting developmenherefore, the ar- the enterprise architecturkhis is exactly what A. Top-
ticle is oriented on searching the way to simultaneousty h y g4} r@search is aimed dathe mentioned article
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[4] reveals the idea of data gathering from the point grises. Only getting the enterprise architecture defini-
view of different stakeholder3.aking into account the tion makes it possible to connect accounting infor-
interests of such stakeholders as the IT departmentation with the main companies' management deci-
Data Scientists, and Business Department clarified tls@on. Thus, using the engineering approach towards ac-
requirements of datdriven architecture ithin the en- counting allows developing datadriven decision
terprise Data Vault Architecture. What the A. Topmaking systeml her ef or e, from t he aut
¢ h y g4} livess behind is the quality and reliability of is impossible to implement dathiven approach in
the information collected in Data Vault. If the enterterms of existence understanding of accounting engi-
prisesdé ability to obt amnearingtchneeptrltehgsutd beesxpanded fvithmodemn i on |
considering and the relations with the accounting sysystem engineering achiewments represented, for ex-
tem is not established, we could not claim thaee ample, in Systems Engineering Body of Knowledge
prise uses a datdriven approach in its decisionak- (SEBOK)[10] and other system engineering standards
ing system. Therefore, providing a dakdven ap- (ISO 15288, ISO 42010, ISO 15926, ISO 15944, etc.).
proach in the enterprise decisioraking system A detaled study of existing research proves a
requires some improvement it accounting organizatiogjven statement about the necessity of the system engi-
which existed researches and accounting pracitite neering standards' involvement in the accounting or-
provided. ganization.It has to be noticed that A. Sidorny@]
The aim and objectives of the studyThe purpose gives a useful review of the possibility of using ac-
of the article is to develop the connection betweentheem-ount i ng engineering for the
terprise accounting system and requirements from busgievelopment maintenance.eHresearch is based on
ness users of accounting information based onusingthez er o der i vati ve bal ance stat
datadriven approachtma k i ng t he d e c insating enterprisé alueaatier édxadudidgshe influence of
hypothesis is to use an engineering approach for devel@xisted property. It seems that this approach is oriented
ing the accounting i nf or onbbn limited stakeholderinterests Thergfere, & ra-
Methods. The methodological base of the researchjuires eorientation on a wide variety of the enterprise
is an enterprise architecture approach, which is considemdnagement decision. Besides, it requires using the
as a onnector for accounting and decisimaking sys- management statement or just the derivative balance in-
tems. The enterprise architecture, which has many reket ead o f czero derivative bal
vant methods for its disclosure like TOGAB] or Shumeyko, with c@uthor [9] have described the
BIZBOK [6], could be used as a tool for establishing thmechanisms of accounting engineering with disclosure
connection. Defining the most important aspects of entesf the particularities of how different instruments and
prise life within the architectural description makes it posnethods are used. Despite the comprehensive list of the
sible to undersind what data business users require frotools that could be used atcounting engineering, the
the accounting system. Given this, the Exl@riven Pro- combination of cash and liabilities still considered as
cess Chain (EPC) Diagram has been used for representimg main instrument for the decisiamaking system. L.
the process of integrated accounting with the main are@epescylllhas of fered the concept
for making the decision. Besides, for presentheinter- r esul t € and has presented acc:
connection between an accounting and management dggmation support of the management of results. The
tem, we will make a particular mind map. main idea here is also to combine acumg data
Main results. Achieving the article goal is only within different equations. The engineering reduction
possible if the enterprise provides cooperation betweenly to usage, even the significant amount of the rela-
the accounting process and all the data stiveshave tionship between accounting statements and indicators,
to agree with. Tekbag[7]t hat ¢ di gi t a lcanmotbe aceeptedi In guthor onderstanding, account-
vol ves more than the abi ingenhgneeting has o givdalistid viegviofithe éntes y st e me
an enterprise wants to face the fourth industrial revolgrise activity, which is impossible only on the base of
tion challenges successfully, it has to use new achiew#ata combination. Achieving a comprehensive look at
ments such as artificial intelligence, robotic process aenterprise could require adding new information
tomation (RPA), predictive andlcs, etc. Although sources or additional data slices. Providing accounting
many accountants and researchers mentioned thesmineering musehld to change the way of accounting
modern instruments, the main emphasis of this articlrganizing to get a closer connection between account-
is that digital accounting requires appropriate infraing information and information request of enterprise
structure. Only getting an understanding of how the estakeholders. So, only I. Tekbpg research empha-
terprise could combine aounting and digitalization sizes that the central point of accounting engineering is
will improve enterprise decisiemaking system. Only enabling usage of different digital systems that expand-
establishing the right place of accounting informatioing the accouting information system to datdiven
within the enterprise architecture will allow completelyknowledge management.
using the advantages of a ddtaven approach. Based on given analyses of existed researches, the
Based on thA. Sidornyd8], M.V. Shumeykd9], accounting engineering domain schema is offered and
and some other researchers' works, we could insist tmapresented in Figure 1. The particularities of the au-
the accounting engendering have to be considered tasr's proposal are in displaying thlace of accounting
the primary tool for entanglement the ddtasen ap- engineering in business architecture. Figure 1 also de-
proach to the decisiemaking system of real enter- scribes accounting relations with the primary type of
strategic enterprise decision.
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Fig. 1 The accounting engineering concepiderstanding and its relations with enterpasBusiness architec-
ture elements mapping

The main advantage of accounting engineerinthe engineering process takes the proper place within
implementation is expanding the number of instruthe decisioamaking system. The whole bunch of extra

ments from other disciplines that an accountamntcco instruments is represented in Figure 2.
use in his work. Moreover, the additional tool due to
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Concerning Figure 2, it should be noted that it wasf a datadriven warehouse gives the possibility to per-
made using the intellectual mapethodology. Each form accounting forecasting of the enterprise activity
branch from Figure 2 described one of the essential agsults. Moreover, the presence of théeeprise archi-
pects of the accounting engineering process given in thecture model provides collecting in a ddtaven

aut hords understandi ng. wéarehouse oolfthe informatien, whichasmecéssas/ fot r an s -

form understanding accounting engineering from makhe designmanagement system.

ing derivative balance atements to the accounting or- Conclusion. This paper has shown that using the
ganizing process. Existed researches, as has alreadgounting engineering concept gives the possibility to
mentioned, require from accounting engineering makace the fourth industrial revolution challenges success-
ing the deferent transformation with financial reporfully. The accounting engineering aimed to satisfy the
statement. Making enterprise model with system enginformation requests from enterprise management and
neering approachlalwv expanding the number of deriv- strategic decisioimaking system. Also, accounting en-
ative balance statement with a vast amount of managgneering allows combining accounting vithe data
ment report. It becomes possible to organize strategiciven approach for gathering information from differ-
accounting in connection with a crucial managemermnt sources. Such a combination in the article presented
decision, which was holding inside the enterprise archis a foundation for management accounting organizing.
tectureFigure 3 represented the way how the enterpriSéhe datadriven approach application made an empha-
architecture mapping to the accounting system durirggs on expanding the analytieaid predictive capabili-

the process of accounting organizing. For doing thisies of strategic management accounting. Given this,
the EventDriven Process Chain (EPC) Diagram hashe sequence for strategic management accounting or-
been used. EPC diagram describes the workflow thganizing has been substantiated through presenting the
establishes a connection between the-daiteen ware- EventDriven Process Chain (EPC) Model.

house and different accounting repoitbe existence
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ABSTRACT

The structureof financial policy of Ukraineis elucidated The place of financial policy of the development
of agraindustrial complex in nationwide financial policy is determined. Connections between the elements of
general finacial policy of Ukraine and with components financial policy in agodustrial complex of Ukraine
are established. Budget policy of the development of eghastrial manufacture in Ukraine is characterized. The
structure of tax support of agimodustrialeconomic entities is presented. Interconnection budgetary and tax policy
of the development of agfindustrial complex is determined. The structure of state financial support of the devel-
opment of agrandustrial manufacture as part of budgetary policthefdevelopment this sphere of the economics
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of Ukraine is presente@he instruments and the subjects of tax support ofiaglgstrial complex are presented.
Itis proposed state financial support food industry which was consisting in granting lof btatgetary financing
to enterprises this branch of economics per condition attracting by they certain amount gross capital investments.
It is emphasized on that that payment to state budget and to local budgets taxes will increase as a result of the
increasing of the scales of the activities of food industry and of agriculture.
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ABSTRACT

The article analyzes the influence of individual factors on the level of wheat yield incoegderprises; the
dependence of the yield level on the cost of 1 ha of acreage in organic enterprises of Ukraine is calculated. For the
research we decided to use multiple regression analysis on the example of organic and conventional agricultural
enterpises of Ukraine.

Then, our next stage of analysis was related to assessing the efficiency of use of agricultural land in organic
enterprises. After such an analysis, it was determined that a clear relationship could be observed between the level
of commodty output per unit of land area and the value of costs. A multiple regression analysis model was used
for our research.
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ABSTRACT

The article substantiates the importance of innovative economic development for the Russian Federation,
which necessitates a moredepth study of the properties and features of the functioning of its subsystems, the
content and forms of their interaction, as well as the search for ways to improve the effectiveness of management
systems. Given that investment and construction activities make a significant contribution to the growth of mac-
roeconomic indicators of the Bsian Federation, it is studied without a detailed understanding of the inherent
properties and patterns of development as a complexegglfatory system. A study of the functioning and scien-
tific approaches to ensuring a balanced innovative develomheoabnomic systems, taking into account the basic
principles of system theories, selfganization and synergetics, allowed us to formulate a conceptual vision and
methodological basis for the construction complex of the Russian Federation and bresfht fire this paper.

Keywords: innovative development, economic system, management, organizational and management inno-
vations, balanced development, management system.

Introduction consider CC from the perspective of systems theories
Construction, being a priority areatbie national and dissipative structures.
economy, actively influences it and largely determines  The stability and balance of soagoromic de-
the trend of functioning, as well as the quality of life oelopment is determined by methods of combining
people. Acting as a locomotive of so@oonomic de- forms and methods of organizational influence in the
velopment of the country and possessing high cumulezanagement system, the nature of the interaction of so-
tive potential, constructiorsiassociated with almost all cioeconomic institutions, value ideas and patterns of
industries and related spheres of economic activity. Theehavior of business entities, econonmterests and
strategic guidelines for the development of the comeeds of society [2].
struction complex are objectified by the demands of An essential characteristic of the development
consumers not only in a safe, but also in a comfortableend of CC in the context of a complex and multiplica-
living environment with high environmental charactertive subsystem of the economy is time, because it is
istics and aesthetic requirements. Satisfaction of sucharacterized by high inertia, stochasticity and hystere-
requirements is possible under the condition of largsis proceses [3]. This necessitates accurate synchro-
scale modernization of the construction industry witlhous and multposition control. Moreover, the direc-
the use of breakthrough scientific and technic#li-so tion of organizational changes depends on the specifics
tions in all segments of human activity. of construction activities, geography, economic well
All this gives the basis for the conclusion that deing of the territory, the legal field, the natofesocial
fundamental change in the approach to the study of thelations and other exogenous and endogenous varia-
properties, features and factors of the development bles.
the construction complex is necessary, which prosoke  The modern stage of scientific research is caused
the modernization of the management system to ensing a high degree of detail of similar so@oonomic
a balanced innovation trend and high standards of qualsstems, the study of processes of-sadfulation and
ity of life of people.Important factors in the develop- self-organization, as well asdeors determining the na-
ment of the construction industry are fair competitionture and direction of the development trend [4]. In this
freedom of economic activity, thexdelopment of mar- regard, this work is focused on the identification of con-
ket mechanisms, corporate culture and moral values.trol parameters and mechanisms confirming the valid-
At present, the Russian economy is in dire need @ of the conceptual vision to ensure the sustainability
creating a competitive CC that creates a comfortabtd the mat important subsystem of the national econ-
environment for human life and activity that meets higbmy. It is strategically important to build variations of
standards of quality and effency based on modern models of its balanced innovative development that can
management systems and organizational and econorakpand the instrumental base of research and ensure
mechanisms aimed at improving programs and projedtggh efficiency of the management system.
for sociceconomic development [1], strengthening na-  Main text
tional security, innovative and spatial development of  The study of the economic situation, development
the Russian Federatiom order to formulate the con- trends of the CC and the external environment under-
cept of balanced innovative development of the mogbing systemic transformations gives rise to the inevi-
important subsystem of the national economy, wewitt abi | ity of dynamics in the
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new level of requirements and managemept ascale of the object and the scope of activity already con-
proaches. We highlight the key factors of the econonsidered, the greater the fluctuations in the pace of their
and society that actualize the modernization of the eiznovative development. Accelerating innovative de-
isting management system of the CC: scientific andelopment leads to an adequate growth afesgetic
technological progress and the formation of an intellegotential, which acts as the basis for the modernization
tually-creative, innovative type of ecamy; globaliza- process.
tion as an objective process of creating a unified world The balanced innovation development manage-
economic system and social relations; limited and desent system is aimed at achieving geljulation and
graded resources, focusing on the need for a transitisalf-organization of the CC. It is assumed that the deci-
to energyresourceefficient processes and technologiesive role is given to the g8 which is called upon to
(self-sustaining devepment); hypercompetition in the create a favorable environment for innovative develop-
world market and high speed of updating product asaent: institutional conditions, i.e. establishes norms
sortments, individualization of products, where marketand rules that promote either the rise or paralysis and
ing and service functions make the greatest contribdecline of the synergetic potential of the system. In re-
tion to creating new value and value; a high level détion o the CC, the state acts as the subject of manage-
system constency and an exponential increase in thenent, defines the goals and objectives of development
amount of information necessary for the analysis arahd is designed to ensure their achievement and solu-
adoption of constructive management decisions; sy8en. In this role, it decisively determines the direction,
temic transformations, the complexity of the businegsace, organizational, economic and finahsupport
environment and processes in terms of technical infier innovative development. The completeness of the
provemen of production, labor organization and man-conditions of the latter is ensured, on the one hand, by
agement [5]. deep historical, cultural, technological and managerial
These factors are interrelated and have a signixperience, and, on the other hand, by an effective state,
cant impact on the strategic orientations of business amhich liberates thereative potential of the CC as much
tities of the CC. In such conditions, managers find thats possible.
their fundamental theories are becogimeffective, Given that the intellectual environment is the main
traditional models that allow predicting and controllingsource of innovation, the impact on the subjects of the
the business require replacement with more organ@C is possible by introducing negentropy into the sys-
judgments and nelinear thinking. Studies of endoge-tem (tools are used) and implementing thegples of
nous patterns, sensitivity zones, and the influence balanced development. Its peculiarity lies in the maxi-
structural dynamics on tlievelopment trend of the CC mum consideration of the inherent properties of the CC,
are being updated. Many managers possess synergetfich is revealed in the process of monitoring the en-
thinking and consider the CC as a living system capabl@onment; structure and level of heterogeneity for the
of selfdevelopment and setfrganization [6]. Such an implementation of reflecte control; the degree of in-
understanding sooner or later comes to all researchéigence of the control parameters on the order parame-
of compl systems, in whatever area kiiowledge ters, which is revealed by approximating their valnes
they work. Professor G. dgarkicsimthé mocessiof eeondmicartd méthemmaticalt i me
synergetic educati on hasmodelingte form[a 8yhergetic potential of the system.
The management system of the CC should Heis necessary to increase the level of activity of the CC,
aimed at creating a synergistic potential that providexchieve a bifurcation state in order to regulate the de-
sensitivity and an adg@ate response of the componentselopment of SES and achieve synergistic effects [8].
of the CC to synchronous, mufibsition management Theory and calculation
influences for the development of a unified vector of  Effective management systems (Fig. 1) are formed
the goal system. It is important to take into account th&king into accounthe characteristics of the country
the dynamics of the pace of development increases ad territory, the state of the national economy, specific
the novement from global to local the smaller the goals and objectives to be solved at certain periods of
time, resources and industry specifics.
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Fig. 1 The poposed structure of the management system of the Russian Federation Construction Complex

In this regard, a detailed understanding of the gesynergetic effects. Since information technologies play
eral laws and features of the development of CC and asdecisive role in all subsystems, smifjanization pro-
subjects is of great importance. Theucture of the ceses for the most part are information management
control system should include the main componentasks. All subsystems are inextricably linked and can-
and the interacting subsystems: organizational, infonot be configured and autonomously formed: each ver-
mational, industrial and intellectual. They are sensitiveion of one of the subsystems most effectively corre-
to the perception of production by end users, whose reponds to certain versions of the others; a chamgee
action is taken into @ount in the system in accordanceof the subsystems requires reconfiguration of the oth-
with its content. Based on the set of characteristics efs, otherwise the control system of the CC will be in-
the state of the vehicle and the processes occurringédffective. When formulating the tasks of setbaniza-
it, a decision on transformation is formed in the contrdlon, the relationships between the subsystems and the
system. nature of their interdependendeosild be fully taken

As part of the management system, it isisalvle into account. Modification of the state of any (any) el-
to create specialized tools and subsystems that provieiment violates the settings of the entire system and re-
reaktime monitoring of the status of ongoing processesgjuires managerial influence aimed at the formation of a
their analysis and identification of prerequisites for innew harmonious reconciliation (combination) of ele-
novative development. ments. The magnitwd of the quantitative transfor-

The subsystem "Information" provides the collecmations of the system elements (subsystems) and the
tion and sreamlining of primary data about CC, rank-relationships between them, provided that they are har-
ing, assessment of their significance, usefulness antbniously combined, can be a prerequisite for a syner-
scope. This subsystem is a basic technological platfomistic effect. If the dynamics is in the direction of dete-
that provides all other functions and processes with thration and exceeds a certain acceptable threshold,
necessary data. The subsystem "Organizatidtécts then the properties of the system change fundamentally,
the interaction structure of elements of the CC both ithe previous settings no longer solve the problem, and
composition and in power, fixed in the form of struca decision must be made on changing the composition,
ture-forming relationships and documents. Its technaostructure and organization of the componentghef
logical basis is network information technology, with-control system.
out which modern management procesae not effec- Balanced management of the CC changes the na-
tive. The "Intellect" subsystem is a combination ofure of management: from forcing the control object to
computer tools elements for knowledge engineering new state to creating favorable conditions for achiev-
(artificial intelligence) and professional knowledge anéhg its natural, targeted order. The methodology of bal-
experience of personnel. Based on its intellectual propaced innovative developmieof CC consists in the co-
erties, this subsystem isucial in the areas of: innova- ordination of specific principles, approaches, patterns,
tive solutions, quality of control processes, identificatools and properties. It is important to consider that im-
tion of signs of fluctuations, bifurcations, and other
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balances can destroy the system: with extreme nonlipsychology, politics,excurity, as well as all kinds of re-
earity, hard resonance breaks the system, while unlireeurces and the links between them;
ited openess dissolves in the external environment. It 8 orientation to a positive synergistic effect,
is important to consider the law of entropy equilibriumthrough the principles and impact on the control param-
when nonlinearity is mitigated, feedback is weakeneeaters of the CC with the imperative of analyzing the
and its excessive isolation leads to an increase in gvhase space and identifying theerent inherent devel-
tropy. opment paths;
Efforts should be directed not only mianaging 0 a unique architecture, due to the lack of a stand-
the system, but also at creating the conditions undard algorithm and focus on a creative approach with a
which it will embark on an innovative trend. It is logicalset of elements for development: investment, intellec-
that during the discussion of any modernization projedjal, technological, productive resources that form a
the focus is always on the questions of where to staynergett potential.
and what should be hpriority modernization steps. In Synergetic potential is a systemic property that is
the absence of a clearly defined algorithm for obtaininfprmed as a result of intersubjective interactions and
synergistic effects, many researchers propose a trial astductural and institutional dynamics mainly due to in-
error method based on extrapolating tendencies, for@angible assets, complementary effects and is accompa-
casting, experience and synergistic thinking of adeadnied by an increase in thetwity and entropy of the
who sets rational goals for the organization. Thereforsystemlt provides sensitivity and an adequate response
the fundamental is the process of comprehending sti@- its subjects and relationships to small exogenous
tegic goals and objectives for the CC, striving for-selfimainly managerial) influences and endogenous trans-
organization, sustainability and innovation. formations for the development of a single system of
The primary task of management structuseeto  goals and achieéng the desired state.
model and predict trends in the development of CC, From the perspective of the concept of balanced
forming positive feedbacks, creating the prerequisitéanovative development of CC, conservative ap-
for the transition of this economic system to a new quabroaches that do not take into account the natural evo-
ity that meets the r equlutiomameatht @ttragtors) inhiererd ig @ maoadgedsyl-e A f u
tureo. It i s itmepgrajectoraof the term arae ineffeetiveéAdtading b V.D.Ay ur ov : Ait i
CC development can be set by systems of differentiabt reasonable to subjectively control dissipative sys-
equations in order to predict and scientifically substariems, since controlling influences upon imposing on a
tiate the programs being developed, since they must 8issipative system modes of operation not characteris-
realistic and feasible [9]. tic of it only harm it and ar
Shortterm advantages (for example, wedfand Findings
high profits from production activities) in the future can 1. The maagement system for balanced innova-
lead to a deterioration in the functioning of such sydive development of the CC is a concept, methodologi-
tems. The global problems of climate change, the deal aspects and a mechanism for balanced innovative
pletion of oil resources, the exponential growth of popdevelopment to increase the effectiveness of manage-
ulation, the degradation of agultural land, the short- rial influences, ensure integrity, homeostasis and syn-
age of fresh water and their consequences have alreadlgistic potetial. The system should include the main
been manifested or will appear within the next few deédnteracting subsystems: organizational, informational,
ades. AiThe human pr es s uringdustdahand ittedlecteah vi r onment conti n-
ues to grow, despite the development of technology and 2. To increase the organization, regulation and
the efforts of piblic organizations. Humanity has al- predictability of the CC, an understanding of the prin-
ready gone beyond and is in an unstable area. Howeweples of balanced innovagwlevelopment, which pro-
the understanding of this problem in the world is wealceed from the characteristics of the system under study,
To reduce the environmental impact and return to ananagement rules, sustainable and investineoya-
acceptable level, it is necessary to change personal aive development, is necessary.
social values, which wi |l | 3tTaedgnanaics bfthe dewefopntent tragctory[ofl 0 ] .
Conclusion the CC is determined by three key facttig: existence
According to the concept of sustainable develomf limits, the constant desire for growth and the delay
ment, the main problem is to ensure a balanced devbetween approaching the limit and hystere3ike
opment of CC with the imperative of avoiding disastestructural component of development is affected by
and the orientation of society towardelf-mainte- economic waves of various durations, but this influ-
nance, which requires completely different models anehce, as practice shows, is inegdndent.
approaches to managemefiechnological progress, 4. For the progressive development of the CC, it is
innovation, competitiveness formation, marketingadvisable to direct management activities to combat en-
management and market adaptability are necessary, bapy so that its decline in the CC is higher than the
insufficient, as the development trersdthe result of growth rate in the national economy, introducing and

nonlinear interactions. increasing the level of negenpy (information,
The methodological provisions of the balance#nowledge and innovation, morality, corporate culture)
management system of the CC are as follows: forming intangible asset®therwise, you will have to

0 a heterogeneous structure, covering diverse eleenstantly increase the degree of openness of the CC.
ments: technology, organization, ecology, mentality,
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ABSTRACT

The article examines the international experience of monetary regulation as affecting overall economic
growth. The expediency of using thestruments of monetary regulation in the conditions of economic
development is determined. Two basic monetary management strategies have been developed in the world, namely
expansive and restrictive strategies, and sometimes they will single out one/steateiged one. Generalization
of the world experience in implementing monetary regulation, also in the possibility of comprehensive
understanding and formation of a more systematic state policy of regulating the development and support of the
monetary setor in the system of development of the national economy, and can also serve as a guide for evaluating
the effectiveness of policy in the analyzed sphere, which is being implemented .
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ABSTRACT
The work explored the problems of supporting enterprises of the agricultural sector of the economy in order
to increase the efficiency of development. It has been concluded thapleeientation of the proposed measures
will contribute to increasing the productivity of agricultural enterprises and strengthening solutions to social issues
for the benefit of the rural population.
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Keywords: agricultural policy, agrondustrial complex, state, small and medium entrepreneurship, technol-
ogies.

| Moot dj dede’ & bfzse dv  ohEOY 2Nl s @& e fj & M s
Bjdzdets 0Oy de o5 MisOdzso dlsmv o PigtEtictedj o BB HEH @Ehlso j dz

B2 §SHHjBYGCH o ©OLoadlsdd kOdsmaly P e Hsdd) dstO Cihitg | Hs-fy dzts ¥ dz
ftodded BOIsj dz' Mlse © o ¢35, G dOBYNL MY fipdndepdial 2 diftds sHzVints Mis t
Edzd ulstsy § dedw On o3 dzd Mls e Ols drep iz IsEN@ 16 ! dgj s off) SCta(ofs. t6 ju@j-G 5 H dgv  Is

dzdL Oydd §to] H todiisljdsIsdpst gk B2 By R SH, oCds yoehd2 o fjsW
Mk dsmis! Wddodhtssr 7 to] figkbcpksd tc Ha@ipdgd ¢ ristO0dasadigs- L 0h dls
setOded yj dzdzse s S tsdzd yj Mlso @L dng vl ML s BS,L WO MBOS ogge’ MsL H Odzd |
ftojHftedwisd2. 1 siMkh j Miseo diydjedyts? ddeD WiCQidisid d2c @B dty dilss ' sz § to
fsdzdlsdCi (5 WJdOdkhMsos®Bz GOEFicte @y dad ey wipjdek j-Isfqw Istsls W
rsLftejHiftedwisd? dazy dzs  f thyflaiadeizOdsts ) o o) izdzb dgd (8@ dzPj S A3 H s dzy dzk
tOL di3j o' dHsHYOSJL 9 5H dzdd dO0 Mftets d fopadssg ddihf O

[JHd2dd3 dL cdzOodzj 2h dr O BciDlo alay alA19' c BBl Ble- Bi Y HE st

flse j dedets? fsHHjtey Sd fj dz oS &dzf deetse 8 2 Mts dgtiDdzjo s @ fujd2y fMtsL w
ttj 6 sdzOR Hsdzy dzts i€ Glsizin Zfzis@isd QP d Hfdmlztsf s dzz yj ded¥ HBR SH B9,
ydodzdesj tefdzzy do Odzd j, btOdi s &3 2O Bzd j d3tc G jood Isigovd 7 Is §
ddzt stedBOsdL Oydd Octtt tosdilstzi plzsts s dyg)j CTOEEZY O M j2
potH o HJ2Msed jd datcmusf@3f fisazde i B g sy sded B3O degty  flass @ s,
Isjdzj Ssdsd3zdzd € Oy d sdzdz” 7 s | A dstdftmizsd dz.n siufigfjls 1 ¢ ldsts  fztSdstic-j dzd o M j 2
Ndls Mmjd MOBSAtLW2Mise j dzdz 3j € jdH ff fipjd dzlsif @ o33 s thdra-w 2 ls o O, ¢
ydls: delzydzr j d de¥ st d30yd ts dzdzr OjdzOH Ddzde’ t5jdz! d daddéh sty dztsipejts j d3 dzO  H
LIstsets fsor Mdls: 1 WWJClsdo dgtisfiglass’, thtisls te)j & qrjdatiq v YOjnfiszitc f ctsd L o
Mse M Euyibtd dnmfsd L o Odzfdzls @ Qddeo deps®dzd@s jd dififdsitezd-Is s 0 O dzd §
B dzlsts o . Bisdzj § MoofdeMmiy dallzr S SlsstcOW BEH.
| EmPtemlsolz o 0Oy des tsB j ftlzjfusdels 'dz0 dz@ s, 1 Olidissds  Mls Bz dzd tets o @
11sOfj oL OddBse" ¢sHdZ 2 (5B digOdze fikjj dr'Hizts ) tets Hilz UsusdferO MY totsH 2 C y (!
v i3, Stbtster j ML HOs s ftmjsofylgs O tfAatedd lodsin Mis'e @t U gz d dzl &
lIssEts 90Oy dets Mo jteh j dzifls o sis ©EO Yy dsdd ¢ dHitg SkiSsusgizoy j b & to 5y dzlz &
Medj tr yoced, ¢€0OC dzOdztsc tstHBjdesS jzdzdHjts Adis HCH®]j Hifjlsds offXdRits L W 2 fls
stejHdlT Octetst tetsd3’ N dd§ dzilzs iz @ Eldsjdgtf jd2j,C Mk Mtse j teh j dzffls o 59 Odzd
s Isfpwe @ Lssets, yYbt ftesdLoshfghatglsso P NS sd3 RtsL W2 -
Mo dd3jjls MjLidzdzr 2 7 OtOC I Htelzd d3ld  fipfow L af O fdzdt WA § tzf)ls to Iz «
Hdlsseo Odzdj dzjtsBrRtsHd B tcOMmindeflss 8 OB dzd “dzOc oijtdyj' ¢ fdzd-tcts 0 O dzad W
tedtsH ftesdLotsHMmlsa O [ 1]. Mlsoa O or Miskztf OwUs) dfjteotdssjtc QVdgtE@EzMn d to ts
[SCdzts fsdztso Jdz' ftej H s alzd j dz@Y tdf Qeotnol juiefpdl tziscy iz tots o Odzd J .
HOtMlsosdy dz0 f SHHj o) Slzn hgzstke QS sc 8 ORisd & d Bis ad £ d dijj dsisdedsjo s
Hdls dz0 bk &zOk ftetsyj dzlstsomtsth tsj @jcdziz &© diz §f (E€OoIdRjtalzdjvy d MY s
oLwWilsr 9 CtdBkjteujmMSdn Stojafdls @Hisd thf OB UzPls Oode 7. &3] sStsHise
MowLd f bjd, uybt StjHdsSERB®YR L O0Kde} 3 e MszOgpgedj L O
dZzdyde 04 sfw, Bl jd&' o HJ dejad®dad jH j[d3j]y.dz" = Mtej HMise
stsy § HBdde tOMmlsd. 1 dz¢ Mtsd3l Cisls @2 jfigelzy Lodr il Azjdidz yh j dzd w
syj dz2 dzdL ClOV fhsEishEasl)ts o Odg sstiatsiota tootHdrd- W Octetstf tetsdg’ h dzj dzdz
Isjdzj 2, ftsdady j dedzOY Hisflskzfsde i lsCtcjHdlsse, or MsC OW
LOCtjHse Odzdets s , Yt f toiClssfdaQ@lcL Qfjtdss o OB dz! dgis2 Rz jlzd oz & M L
Mse jtoh j dzilso so Oded j € toj H d te@etz? dz' fifd fiplsdz@ifils j @ ; YOMmisd
99 jHjddw M jydody dasets toj ) FROT &tizj t BOBORJEdiptstids | it
ded ) J dedzs? ftetsyj delsdzets? fls OotLdE®;, HdzvW OcteOtedz » HtetsdL -

otsHdljdzj?2 fyp yjdzrs kojdzduj ddfizz 't OB tsdzdf dglf s BOY d sdzdets j ,  dzC
[ jter Eitse jtoh j defiso so Odeg #6 ] cudfrfipizainQjtadfrpfisio jQEdRMc dztsc s Mj S st

fsHHjteyCd o 0Oyde d Hdzv ] oaiiydOsydQd st g tedld L s9 Ols!  t6j

pls. 1 rmMsCow MmjBjMssdhsMmis: , ddL Sty SOy Mlsots, dzj -

CtdeC o] delssff stse des s d tbmkzlsmlseodd ftesWjmmds-

ZOdz degts?2 Mz BT BOtcCrdziJdzc © o7 LM 90jls ftets



68 Sciences of Europ&48, (2020)

- Wstodzdtetso Ols' Yy j deso st 5§ sddd Is df Sl figgvderdfiy @@ ydw ftoj H to
LW?fnlsaszdz': stec Odzd L Oyd 2 Isfij diz gslddsdd dfigiasjj Hed] Mdzp BB P2 M
esftesdLosHdljdzi?2 d ftsiktcntdls Ods® odif) i B jsdedfMetsH & € -
ydd. { Mdetso dzr &3 yj dzjor &3d ctelzy
dtso jteh j dzfisotso Odad | tots dzdh tsaits figOH @Bt filds 0 Odz@f tOXotal@jtazO® d dz ‘
dzts?2 fsdzdlsd Sy dzOHdzi y dls tc @Ay d3@lastc deotOdsdz] & JOR] ssHalzs ] ) H § tcd da
sdeseo dz2" 7 2O tcOo dzj dzd 2 j J Istp @z alady , dz® o dzts® s C B gsHY X!
flse j dzedzts 2  wmifigfdztOayjd.w (HJO@zdzr A o &zt Bl Hdellsdzts) , O ISOCxyJ dzs H(
My shsemsose 0!  OCIdodL Oydd . o) duDdad e dadial G 1
osftesmMse o ddzsjtej MOR Mmj d g ¢ ts daR@dn fazp dzd o3z dizditegifio-oz! dz' 2
dzd* fsBdzj B flotsH o sz fls edgj dpdatis? B, ta s d@Grpdztdliidsd . slso j Isflse j d
vYJ MjetsHd 1 0o dlsj dz' folifajts tf ECAELJRIMCAR22 Atg@Le dIlsdw fj C L
tOydd MmlsOadls f§jtejH dzORd dzgfletss’ § oy oo d dedzt3Pls 4 @HBPIsafO dzO Is
tdigHijl 5 dOONdeOddd SCMfsls® ¢ 2025 EBHEZ HE
45 d3dzteH HBdWwOEsSEZoygrzy yd dzdj BtdZjj IluTtepatTypa
® HoO tOLO LO 6 djls. wdzj HEGBOBQIY O [ tof H Nl Po i Fdzfy O
SBWLOlsjd dg" &3 Mj ! j L des { jiidsjofy ddtsOwy | Idftc tsoBjdag 'dzOf £ OfSts =6~ dzts B O dz!
Hody jdd® tesmMmd2MCs?2 M deiUshbe ©2 ffde jdaitsROdf'teds-]  totsB dz
HECydd &0 dRdtetsets? tof desC . dzOydtsdzOdz! dets? 1 CsdesdBBdEC d: [ Ol to
[ dzv HOdz! dzi 2h jets tisis O otz tzs ? S-HEODGOSHSE S M H2 Ctsda J 6] day
dzdi C€OuyjfMmlse O, Mmisjtjdd ¢ jdasjtdQe 21WEJA .d wsB 3230 o f &fiy-
COoOjdis?2 HfwsHkzSydd, tcOMmh dtoj &y P2 ¥ § oz0 dzf Is & o sy Heidts fl) Is o J. dpdzO v
WddeOdefnseor 7 ddziistelz d3j dals 50 f tHSHHjHIGIHIENE dj d® MEGEEH| AL W2 fMilse
ftesojHjdedj] OdzOdzdL O  j teflf fi bzis glef¢eldRsn:  tolr WAS dete d3c ORAE8.z f tc O 9 dzj
94 teh jdzmlso so Oded js Odzts@ B Is @ 9 €85 - ©-83. 7 8
zofls d SJlSJtGddZOtG—dZ@HLcﬁStGQdZ‘S@lSt@[ﬁjC@‘dZﬁlﬂzdzngaOl , 1 ls¢ ddo
Isj dzr detsfylsd [ 4] . 1 . ¢ dMmilsj 3O GBntZHOtr;fr]lsaszdzlsc
1l yofglsdetsmisd, ¢ 1sfr]dz1sadzf¢oB§LOH/Omeguchuq’sz@miaq’thLBaOdzq’W
Clstster 7 dzj SBRBHJ KBS B MQudd: e tc dafify j M leB Ok dzfs i ) H & dz
tOLodlsd" ftoj HY tod ded BOIs § dz'fffitdset @5, wpj ity ettt} | o dpgbd (1 3
Slsdztsmw Isfpw : l 4 y-uWwe:1 ¢/Suvrtr1 6, 22237. . 1
1. t14jO0dLOydy ftsj ClsO clafhgdacdzj e ). , | EOHH @disa jodz
l @des tsBiMfJyudls! ftetsj ¢ lsa@W2 ffdHHHA ey SGe Jdi3@®dgtze 5 d Mtcj H dz
hjfmisedzj dadd ctsfiznOtise j dadaty Az fiflstwady jody jC HdztslO dAy s figls W dzd §
fr] JHdzgjdts HtojHY tod ded BOIs j dz'teliPs oo QIS EMs dets B C O 1 tesW 20T dw 1 dL
2. 1 jOdzdLOoydwy HfHHEPEREO [4H 64 H6d] M
[ dzw fsHHjteYCd ddedetso Oyd Sdedpi®ts safBsfyya®d-Su pdzj LydsmizH O

=

so j dzdzsets BdL dzgj MO dzj 5B tHsh dptslzddPw L H Gsdzdfi ) oo CBz ded gd € OC  dzj
Odz dBFIEOLESe Odzd W 7 5B dZO M ls (tc Qljosdszf v SIS tef Qe -/ / [tsfnfnq:fr]cts
sHMlso j dedz’ &7 f dzsh OHsS, ©HEMHE] U EI S o6Mg 20 .dzj sB3. . 66
sHJ 2 JdzW cOMlstez S sz tots 2 (L dzj Shtets, GOL 5,

sHsfMdzOBY jddj, §tHl jLrHdr J fkIsd d Hkzei) .


https://elibrary.ru/item.asp?id=32795292
https://elibrary.ru/item.asp?id=32795292
https://elibrary.ru/item.asp?id=32795292
https://elibrary.ru/contents.asp?id=34842948
https://elibrary.ru/contents.asp?id=34842948&selid=32795292
https://elibrary.ru/item.asp?id=30108797
https://elibrary.ru/item.asp?id=30108797
https://elibrary.ru/item.asp?id=30108797
https://elibrary.ru/item.asp?id=30108797
https://elibrary.ru/contents.asp?id=34538675
https://elibrary.ru/contents.asp?id=34538675&selid=30108797

Sciences of Europe48, (2020) 69

GEOLOGICAL AND MINERALOGICAL SCIENCES
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ABSTRACT

High variability of the content of thermoforms of mercury in the sedimeniéciknessdue to geochemical
processes occurring in the zone of modern sulfide ore formation has been revealed. The indicator role of mercury
associated with a change in the cont its thermoforms in various geochemical conditions has been established.

Keywords: mercury; thermoforms of the mercury; sulfide ores; brines; geochemical barriers; Middle Valley
of the Ridge of Juan de Fuca.

This paper presents the results of studying the digalue of clarke of mercury in sedimentary rocks (0.045
tribution of concentrations of mercury and itsthere g / g) [ 2] .
moforms in the zone of underwater hydrothermal sul-  Background Hole 858Ais located in the area
fide ore genesis in the Middle Valley of the Juan dwith reduced heat flow. The distance from it to the Hole
Fuca midocean ridge. Sediment samples from th&58B is about 245 m, and to the mouth of the active
cores of twoholes were studied (Leg 13% thecruise hydrothermal vent 100 m [1]. In the deposits of the
of the dr iJbidesRegolvetsBamanoufpper part of the Hol & 858A, t
Drilling Program) in Site 8580ocated above the active These deposits arturbidites with interlayers of hemi-
hydr ot her mal system, wi pdagioclaysTihecheimibed cardposiian gfdhe diltyva-r o -
thermal field with a big of heat flux and numerougers in of these sediments is similar to the composition
sources with a high wat efrseatwatenpreig imdicales activé pepetratian ofx&a6 A C) .
The pecipitations is represented by Holocddgper water into the sedimentary stratum in this area [1].
Pleistocene hemipelagieposits and turbiditg4]. Different thermoforms of mercury found in the
Materials and Methods. We carried out a com- bottom sediments of this site have the characteristic
parative analysis of the mercury content and its thetemperature ranges at which peaks oftti@moforms
moforms in the cores of the ebearing Hole 858B (at appear on the thermograms during gradual heating of
the depth o088 m), which is located in the zone of thesediment samples [3; 4]. The thermoforms of the mer-
upward hydrothermal dw and the background Hole cury we define include: elemental (SV), chloride (CL),
855A (at the depth 32 m), which was drilled outside physically sorbed (FS), chemically sorbed (CS), sulfide
the hydrothermal system. (SF) and isomorphic (IS) forms. The temperature
Ore-bearing Hole 858Buncovered a sedimentary ranges for the peaks of the individual mercury ther-
stratum with a thickness of about 40 m at the top of moforms were determined by thermal atomic apso
sulfide hill; it is located directly in the zenof hydro- tion spectrophotometry. For the elemental (SV) form of
thermal fluid rise at a distance of 10 m from the dismercury, the temperature range is 156 0 A C, for th
charge zone of the active velt.the upper layer of the chloride form (CL)-1702 00 AC, f or physi cal
sediments with a WSTP soil probe, a high groundwatéosrm (FS)- 1902 9 0 A C, for chemically
temperature (196AC) was (CRCmBRAO6AC, Thert o miR@4ioabplu f ® r onf
the sedimental core samplegré was also high (an av- for the isomorphic form (1S)400-1 0 u(3A4; 5]. In
erage of about 150AC). all samples of the sediments in which mercury was an-
Semimassive sulfide ores and sulfideh brec- alyzed, the content of about 50 chemical elements was
cias were discovered in this well, which were formed atlso determined by Xay structural analysis and 1EP
relatively shallow depths corresponding to the disMS.
charge zones of the active hydrothermal vémthis Results and Discussiornn the 858B well, sulfide
zone, the level of concentration of total mercury in suleres were recorded at the depths afiPLm, 32 m and
fide deposits and in adjacent deposits is very high (88 m in three mineralized layers, which apparently
to310 ¢eg [/ g-R00 times higber tham th& formed in different periods of ore formation. Ore min-
eralization is the richest at the depth of12Lm in the
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1st sulfide Iger, in which the mercury content reachesnation zones, predominates significantly [3]. This al-
10.3eg/ g. This layer is significantly enriched with sul-lows us to assume that these-bearing sedimentary
fide elements (Fe, S, Cu, Zn, Co, Pb, As, Se, Mo, Slayers are isolated from aggressive groundwater con-
Ag, Te, Au), as well as uraniurm two other sulfide taining sea water.
layers, the content of most ore elements is alack- In the 2nd sulfide layer, which is located at a depth
edly increased (especially Cu and Zn). of 32 m, the isomorphic form of mercury is completely
However, the mercury content in the sedimentabsent, and the dominant forms are chemically sorbed
these two layers is significantly lower than in the 15CS; 44%) and sulfide (SF; 26%) forms of mercury.
sulfide layer: 0.24&g / g in the 2nd sulfide layer and The 2nd sulfide layer is located at the depth af327
0.51¢g / g in the 3rd sulfide layer. In the two lowerm, within the brecciated rock stratum which is well per-
sulfide layers the reduced content of the mercury is ameable tcsilt watersand sea water. As a result of this,
parently due to the influence of brecciation and theapparently, processes of sulfate reductand the for-
mometamorphism on sedimentary rocks. As a result afation of nitrogeralkaline waters actively occur in the
the impact of these processes, mercury can intensivelyd sulfidized sedimentary layer, which contributes to
evaporate from precipitatiofigure). the intensive hydrolytic leaching of silicon from e
The sedimentarthicknesghat was discovered by closingrocks [7].
the Hole 858B is a zone of sulfide ore formation. A number of anionic elements are intensively car-
Within this sedimentary thickness, we identified sevried ou from this layer. This in particular uranium
eral geochemical barriers, according to the classificavhich intensively accumulates on the reducing gley ge-
tion developed by A.l. Perelman [6]. These are &e rochemical barrier. This barrier liscalizedin the over-
duction sulfide hydrogen barrier, the gley reductiofying sedimentary layer located above the 2nd sulfide
barrier, the hydrolytic alkaline barrier, the carbonatéyer.
sorption barrier and the evaporation barrier. At these The alkaline hydrolytic barrieris abovethe 2nd
geochemical barriers, there is a slowdown in the gesulfide layer (at the depth of 28 m). The formation
chemical migration of mercury and itscamulation as of this barrier is obviously associated with a sharp de-
a result of changes in its form§finding. crease in the alkalinity of nitrogeaikaline waters,
The reducing hydrogen sulfide barrieis usually  which leak out of this layer when mixing them with the
formed in those sedimentary layers where the fosurrounding silt waters. Aanic elements (V, Cr, Zr,
mation of sulfide minerals with a high content of oreNb, Mo), as well as hydroxides of Fe, Ca, Mg and some
elements occurs. In the 1st and 3rd sulfidets, which amount of the uranium are actively deposited on this
are located at the depths 0of-12 m and 38 m, respec- geochemical barrier. In the zone of this barrier, the sul-
tively, the content (554%) of the isomorphic form fide form of mercury sharply dominates (80%)
(IS) of mercury, which is characteristic of sulfide for-which may be dueotits active synthesis as a result of
the bacterial sulfate reduction process [7].
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Figure. Distribution of concentrations of the total mercury and iron in the profile of the Hole 858B.
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The gley reducinggeochemical barrieris atthe t ot al mercury is 0.22 Og [/ g,
depth of 1318 m in the contact zone of alkaline andhan this (1.2kg / g ) in the sediments of the core of
acidic gley waters. In this zone, alkaline waters risinglole 858B. However, the content of mercury in core
from below are neutralized, and carbonate salts ofsediments of the Hole 858A is alméstimes higher of
number of elements (FeCa, Mg, Mn, Cu, Zn, Pb) pre- theclarke of mercury in sedimentary rocks.
cipitate fom them, and also uranium is actively precip-  In our opinion, the main source of mercury in sed-
itated (up to 38 &g [/ g)iments of thiszane areohemigeladic clays coataifingt t h e
of 1518 m) of alkaline waters with acidic gley watersweathering products of hydrothermally altered basalts,
the chemically sorbed form of mercury predominatewhich are abnormally enriched in mary (up to 16
(60-62%). Its formation can be explained ngtactive 23eg/ g) in this zone [9]. From these clays the mercury
growth of newly formed crystals of carbonates and, inan be leached by aggressive solutions containing sea
particular, sulfates and phosphates [7]. water as a result of the waterck interactionlt was

In the acidic environment of the gley barrier andcestablished that the levels of mercuryhia Hole 858A
intense silicification of the rocks occurs due tesediments dependn the degree of hydrothermal
polymerization and coagulation tfe silicic acidto- change in the rocks [9].
gether withthe humic acids, the source of which is ni- Unchanged precipitation is titedepths of 0.134
trogenalkaline waters [7]. In the gley barrier zone an; the mercury content in them is the highest (from
characteristic feature of the mercury temperature spe221 to 0.5&g/ g). At the depths of 5256 m, slightly
trum is a significant increase in the proportion (up taltered lithified sediments are locatédwhich the av-

281 40%) of the physically sorbedrfo (FS) of mercury erage mercury content is 0.2f / g. The minimum
and the chloride form (CL) of mercury (up toi22%). mercury content (0.16g / g) was in significantly al-
The increase in the content of these forms of mercutgred silicified sediments located at the depths of 315
can be associated with the active sorption of physicalB81 m. This, obviously, is associated with the ther-
sorbed mercury by amorphous silica, as well as with thrometamorphism of sedimentancks and the intense
selective capter of undissociated molecules of mer-evaporation of mercury from them.

cury chloride by amorphous silica. The correlation analysis of geochemical data

Sorption_carbonate geochemical barries lo- showed that in this place mercury has the strongest sig-
cated in the upper part of the sedimentary sequence atificant bonds with halogens (Cl, Br, J, F) and with the
depth of 6- 9 m in the area of the "iron hat". Here, atassociation of other elements {eCa,K, P, Cu, Zn,
present, precipitation of daonates and oxidation of Ga, Ge, Rb, Nb, Ba, Th, U), which is closely associated
ferrous iron. These substances are supplied by hydmeith halogens. Based on these data, we concluded that
thermal solutions that drain the 1st sulfide layer. In theercury accumulates mainly in the CS, CL, FS and SV
zone of this geochemical barrier, the chemically sorbddrms in saline sediment thickness that were formed,
form of mercury sharply dominates (68%), appar- obviously, on the evapoiah geochemical barrier at
ently due tote formation of energetically unbalanceddifferent time periods. Therefore, the previously noted
surfaces of newly formed crystals of carbonates. Thadternation of sediments layers with a contrasting mer-
high content (1585%) of the isomorphic form of mer- cury contents in the sedimentary cover section is simi-
cury is also obviously due to external causes of theisb-ar t o a Al ayered cakeo [9] a
morphism process: temperature, pressure, and concehmercury accumulation in brines and salt deposits.
trations of substances that caused the high intensity of Conclusion.Our studies revealed a high variabil-
mineral formation in this zone. ity in the concentrations of total mercury and its ther-

The evaporative geochemical barrién bottom moforms in the sulfide deposits of the studied Site 858
sediments was recorded at the depth of 0.6 m from thezated above the active hydrothermal systemhimwit
surface of the seabed. This barrier was formed due ttte Dead Dog hydrothermal field the Middle Valley of
the intense evapation of hot hydrothermal solutions the Juan de Fuca mitean ridge. This high variability
mixed with seawater which are seeped out of the sedi the concentrations of mercury and its thermoforms
ments. The chemically sorbed formtbémercury pre- depends on the characteristics of the natural geochemi-
vails at this barrier (93%), which is formed due to theal processes that currently occtigaochemical barri-
intensive evaporation of water frasiit waterscontain- ers in the modern sulfide ore formation zone (Hole
ing sea water as a result of the separation and crystaBi58B) and the adjacent background region (Hole
zation of salts from them. An increased content of gro868A). Our studies confirm the high indicator proper-
mercury (3.2eg/ g) and gold (0.0d4g / g) was recorded ties of mercury in geological processes, which are
in this zone, which is typical for zones where hydroeaused not only by its total contehtit also by the high

thermal solutions are boiled for aniptime [8]. variability of the content of its thermoforms.
In thecoreof background Hol858A,whichis lo-
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