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The article presents the results of field and vegetation experiments on the study of the relationship of 
photosynthetic and transpiration activity of the leaves of soybean plants. The correlation coefficient between 
these two indicators was quite reliable and averaged over the growing season +0.91. The closest 
relationship observed in the phase of 5-6 true leaves and in the period of mass ripening of seeds. It is 
established that the intensity of photosynthesis and transpiration of leaves of the culture increases sharply in 
the transition of plants to the generative period of development, reaching a maximum in the phase of mass 
fruit formation, when the demand for assimilate main intragenomic centers (beans) begins to grow actively. 
The intensity of photosynЭСОЬТЬ ШП ХОКЯОЬ ТЧ ЭСО pОЫТШН ШП НОЯОХШpЦОЧЭ ШП ЭСО pХКЧЭ ЫОКМСОН 17, КЧН 21 µЦШХ 
CO2/m2s, and the intensity of transpiration was 8.22 mmol H2O/m2c. The highest photosynthetic and 
transpiration activity was observed primarily in the upper leaves and lower leaves had the lowest activity. On 
the 5th node from the bottom, the intensity of photosynthesis was 3.4 times, and the intensity of transpiration 
2.2 times less compared to the assimilating leaves, located in generative parts of plants at the 3-4 node from 
the top. Most actively functioning leaves in the daytime from 11:30 to 13:00. The intensity of photosynthesis 
ТЧ ЭСТЬ pОЫТШН аКЬ 11 ЭШ 13 µЦШХ CO2/m2s, and the intensity of transpiration of 6.49-of 7.64, which was 61.2 
and 34.5% higher than in the morning (from 8:00 to 9:00), 24 and 30.4% in the afternoon. 
Key words: soy, leaves, photosynthesis, transpiration, ontogeny, tiered variability, diurnal variation. 
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The green mature effect is caused by the amount of phytomass coming to the soil which is defined by the 
biological features of cultures and their moisture security, especially in a zone of unstable moistening (CCR). 
The experiment was carried out in JSC "Rusagro-Invest" of the Chernyansk district of the Belgorod region in 
2011-2014. The research objective was to study the influence of the way of the main cultivation of the typical 
chernozem on the water mode and the green mature effect, relating to various families (Fabaceae, Poaceae, 
Polygonaceae, Boraginaceae, Brassicaceae) and differing in its influence. The variability of the productive 
moisture reserves during the green mature sowing depended on the way of the soil main tillage. Deep tillage 
especially by the lack of plowing up influenced the moisture reserves positively. During the green mature 
incorporation it depended on the way of fallow. The moisture reserves in autumn fallow were authentically 
higher in comparison with all types of the green manured fallow, except the sweet clover one, obviously 
because of the poor culture development. Subsurface tillage led to the essential increase in the coefficient of 
water consumption by 38-43% against the surface tillage and plowing by which it was the smallest (146.5 
m3/t) one. Such green mature cultures as vetch-oats, phacelia and buckwheat were the most economic in 
the moisture consumption for a yield unit of the herbage. Plowing had an advantage in comparison with 
energy saving ways of tillage on the influence on the formation of both herbage and roots: the excess was 
2.5-4.2 t/hectare and 0.4-1.0 t/hectare respectively. The ways of the minimum soil tillage authentically 
differed from each other on the influence of the root remains accumulation; when using surface tillage it was 
25% more. The largest size of phytomass was formed by a phacelia on plowing (32.4 t/hectare), the smallest 
size was formed by peas and sweet clover on subsurface tillage. The difference between contrast options 
was 3.8 times. 
Key words: tillage, green mature, moisture reserves, water consumption, efficiency. 
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The intensive development of fruit-growing, which is based on high yields in the first years after planting, lay a claim to 
the quality of planting material. Under the soil-climatic conditions of the Orel region the field experiment has been 
conducted for three years (2014-2016). The reaction of different apple varieties was studied under the influence of 
mechanical methods and foliar treatments with drugs of different chemical constitution in the second field of the 
nursery of the All Russian Research Institute of Fruit Crop Breeding. The main goal of that experiment was to study 
the influence of agrotechnological methods for raising crowned apple seedlings of one-year old. The foliar treatments 
and mechanical methods influenced the quality indications of one-year-old apple seedlings in different ways. When 
using mechanical methods (topping and topping with the removal of 3-4 upper laminas) the formation of lateral shoots 
with simultaneous reduction of seedling height was observed in comparison with the variant without the mechanical 
impact. The topping provided the formation of 1.0-2.7 lateral shoots depending on the variety, with a significant 
increase of this indicator when topping with the removal of 3-4 upper laminas the variety Rozhdestvenskoye had 1.5 
while Veteran had 3.7 lateral shoots. Foliar treatments without the mechanical impact showed no positive influence on 
the formation of lateral shoots. As a result of the studies it was determined that the application of mechanical methods 
provided the significant increase of lateral shoots while interacting with foliar treatments (Epin, Rastvorin, urea) of 
certain varieties had a positive effect on the increase of a number of biometric indications. Among the studied 
agrotechnological methods the use of the mechanical method – topping with the removal of upper 3-4 laminas in the 
combination with foliar treatments with the solution of Epin and Rastvorin was efficient for raising crowned one-year-
old apple seedlings. 
Key words: nursery, one-year-old apple seedlings, variety, lateral branching, mechanical methods, foliar 
treatments. 
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The influence of foliage spraying on water regime indications (leaf water content, ratio of bound and free 
water, water deficiency) has been studied in the field experiment with "Imrus" apple tree on intercalary 
stock 3-4-98. These indices make it possible to establish apple tree response to stress factors of 
summer period. The experiment was conducted in edaphoclimatic conditions of the Central Russian 
Upland (Orel region) in 2014-2015. The following spray treatments were performed: 1.Control (water 
treatment); 2.H3BO3 – 0.1%; 3.K2SO4 – 0.3%; 4.CaCl2 – 1%; 5.H3BO3+K2SO4; 6.H3BO3+CaCl2; 
7.K2SO4+CaCl2; 8. H3BO3+K2SO4+CaCl2. The treatments were done five times during the vegetation 
period. A significant influence of foliage spraying on water regime indications was revealed. This 
influence depended on meteorological conditions and yield load and was more visible in 2014 (high 
yield, drought). In August 2014 (the hottest month) all treatments (except spraying of 2S 4) resulted in 
total water content reduction in apple leaves (1.8-3.0% fw compared with control). Foliage spraying of 
CaCl2 led to the least total water content (51.25% fw) and the greatest ratio of bound water to free water 
(13.7) during this month. Spraying of 3 3, 2S 4, 2S 4+ l2 and 3 3+ 2S 4+ l2 increases 
water deficiency of apple trees (2.6-4.0% fw compared with control). In unfavorable meteorological 
conditions the treatments with 2S 4 contributed to the increase of tree productivity. At the same time 
the treatments with CaCl2 had a contrary effect on the yield because of the lowering of physiological 
process intensity. 
Key words: apple tree, drought tolerance, foliage spraying, potassium, boron, calcium, water 
content, bound and free water, leaf water deficiency. 
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Fodder production in the Central Chernozem region is an integral part of farming systems. The growth of feed 
production is carried out in close correlation with the increase in grain production, technical and other crops. Over the 
last decade food production decreased, its energy consumption increased, while livestock productivity decreased as 
well. The cultivation technology of many crops changed. It became expensive as well as crop production, the fertility 
of fields decreases, there is a lack of biological fertilizers, the efficiency of agriculture and, consequently, fodder 
production fall. Perennial legumes allow to change the situation with foodstuff for the better. One of them is Eastern 
galega. The data series characterizes the amount of root and plant residues of these crops as well as nutrients 
entering the soil with them. Valuable and biological properties of this culture are the macrobiosis and winter 
resistance of this crop, and foodstuff made of Eastern galega. is very nutritious. 1 kg of air-dry substance contains 
168 g of digestible protein and 0.65-0.75 of fodder units, that can be used for making hay and haylage. Sowing with 
spacing of 5 and 30 cm and a seeding rate of 3 and 4 million PCs/ha of seeds provides the highest nutritional fodder 
value, and root residues and stubble by the fourth cultivation year accumulate in the soil up to 188 kg/ha of nitrogen, 
37 kg/ha of phosphorus, and 73 kg/ha of potassium. The cultivation of Eastern galega on Chernozem soils 
according to the recommended technology helps to provide livestock forage and reduce costs of the fodder 
produced of Eastern galega due to the long use of crops for commercial purposes. The duration of economic use of 
Eastern galega is 7-8 years, but it can grow in one place up to 15 years. 
Key words: Eastern galega, production technology, row-width spacing, seeding rates, planting methods. 
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The data of technological study of plum varieties and their hybrids from the All Russian Research 
Institute of Fruit Crop Breeding gene pool on suitability for compote (34 genotypes) and marmalade (14 
genotypes) are given. Processing products from plum variety Krasa of Orlovshina were taken as a 
control. More than half of the studied accessions had a total tasting assessment for the compote of 4.0-
4.2 points and on organoleptic indicators met the requirements of GOST R 54680-2011. Among the 
varieties with a tasting evaluation of compote 4.0 points and above, the highest contents of ascorbic 
acid and P-active substances were in Alyonushka (4.4 and 329.9 mg/100g, respetively), Avve (4.7 and 
326.2 mg/100g, respectively) and Kadria (4.7 and 363.5 mg/100g, respectively). Compared with the 
compote, the tasting evaluation points of marmalade were higher, indicating a high suitability of the 
studied genotypes for this type of processing. The average general tasting evaluation of compote was 
3.9 points, marmalade – 4.3 points. More than half of the accessions according to the organoleptic 
characteristics of the marmalade was at the control level, 3 accessions were inferior to the control, and 
only Record and PS 2-76 surpassed the control. By the contents of ascorbic acid and P-active 
substances in marmalade such accessions as PS 2-76 (7.2 and 321.6 mg/100g, respectively), 
Orlovskaya Mechta (6.7 and 129.5 mg/100g, respectively) and Orlovsky Suvenir (4.4 and 308.4 
mg/100g, respectively) stand out from all accessions. The contents of biologically active substances, 
ascorbic acid and P-active substances in compote and marmalade of plums were roughly equivalent. 
Key words: lum varieties and hybrids, compote, marmalade, technological study. 
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The seed-farming system in Russia changed much during its development. This fact allowed it to function under 
different organizational and economic conditions. So since 1924, the national network of a crop variety testing was 
formed, approbation of high-quality crops was carried out for the first time and the state control of seeds quality was 
established, the division into districts of elite selection and local varieties was used. Due to the introduction of new 
crops the areas of high-quality crops were increased as well as their crop productivity. By the end of the 80-ies of 
the last century the national crop selection policy and the measures in the field of crops selection provided the 
formation of the crops seed multiplication system. However, the collapse of the USSR in the 90-ies of the 20-th 
century had negative influence on the domestic seed farming development. The consequences of this process 
were the dilapidation of material and technical resources, loss of qualified staff, deregulation of the new crops 
introduction mechanism and lack of state financing. The domestic selection and seed farming reached the crisis 
position, yielded its position to foreign crops, which were better in comparison with domestic crops, and made them 
uncompetitive on the Russian crop market. In spite of the taken governmental actions, up to the present time there 
is a number of unsolved problems which make it impossible to carry out the full-scale import substitution with 
domestic crops and to provide Russian agricultural producers with qualitative and various seed grain. Now the 
Russian agro-industrial complex depends on import seeds, first of all on corn, sugar beet, sunflower, green crops. 
However the Russian potential will provide the creation of an effective seed-multiplication system even under the 
conditions of the high-quality crop competition, which will allow not only to solve the problem of import substitution 
of foreign seeds, but also to lead Russian seeds to the world export markets. 
Key words: history, public policy, prospects of development of seed growing in Russia, breeding, seed 
production, quality seed material. 

 
 
 

mailto:melnik.anat202@yandex.ru


Ве тн к аг а но  наук , 6(69), 2017, http://dx.doi.org/10.15217/48484 

 

UDC /  528.94:631.4 (470+571) (091) 
 

TWO SCHOOLS OF RUSSIAN SOIL CARTOGRAPHY 
     

 

Stepanova V.I., Researcher 
 . .,   

E-mail: agroecology@inbox.ru 
Federal State Budgetary Scientific Establishment Institute of Biological Engineering With 

Pilot Production of the Russian Academy of Sciences (IBE-RAS),  
Moscow region, Russia 

      
       

 (  ),  ,  
Lopachev N.A., Doctor of Agricultural Sciences, Professor 

 . .,   ,  
E-mail: lopachev.nikolai@yandex.ru 

Ishkhanova A.A., Applicant 
 . .,  

E-mail: aishhanova@mail.ru 
Federal State Budgetary Educational Establishment of Higher Education 
"Orel State Agrarian University named after N.V. Parakhin", Orel, Russia 

  «     
 . . », ,  

 

In soil cartography, relief is considered the universal factor of soil combinations formation. Unique 
character of relief plaster lies in the fact that it allows to detect local, regional and global regularities of 
formation of geology and tectonics of our planet. All world scientific revolutions in cartography of the 
Earth sciences are based on geometric principles. Their development and implementation into praxis 
became possible thanks to longstanding activity of soil scientists under the leadership of academicians 
V.A. Kovda, V.R. Volobuev and professor I.N. Stepanov. Method objective is cartographic authentic 
mapping of the Earth shell structure dynamics. It is not possible to name the idea itself innovative 
because almost 150 years ago J. Clerk Maxwell in one of his articles wrote about regularities of 
location of "swells and valleys" of the Earth surface. Analogues of relief plaster map can be met on the 
maps of the famous Russian soil scientists Dimo and Volobuev, geologist Sobolevsky. Today the relief 
plaster method is developing and improving on the basis of Institution of Biological Engineering of the 
Russian Academy of Sciences in Pushhino. The new computer methods of morpho-isograph 
procedure are developed (zero planned curve lines), suggested by professor Stepanov. 
Key words: soil cartography, method of relief plaster, relief, cartography, soil areal, soil stripes, 
soil profile, invariant 
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Various methods of the basic tillage for winter wheat with combined units and traditional plowing are considered in 
the article. It is determined, that the application of allopelagic tillage influenced the agrophysical indicators of soil, its 
biological activity, weed infestation of soil and structure of the winter wheat yield. The research was conducted in 
2009 in the Yakovka village in the Kolpnyansky district of the Orel region in LLC "Rainland". Dark grey wood soils 
typical for the Orel region were chosen as an object of the research. The stationary field experiment consisted of 3 
options: 1) reverse plow tillage to the depth of 25 cm; 2) tillage with the Tsentaur tillager to the depth of 15 cm; 3) 
tillage with Tsentaur tillager to the depth of 20 cm. Winter wheat sowing was carried out with the Amazone D-9-60 
seeder. The norm of sowing was 2.2 dt/ha, the sowing depth was 6 cm. The field experiment was carried out with 
the method of the randomized repetitions in triple frequency. As the result of the research it was established that the 
reduction of the tillage depth led to increasing of its density, in general in the period of winter wheat vegetation the 
density differed from 1.19 g/cm3 to 1,25 g/cm3 depending on the options of the experiment, tillage and recovery 
terms. The greatest biological activity of the soil was provided by the option with plowing; it was 23.6% of the linen 
cloth decomposition. The decrease of the tillage depth promotes the increase of weed infestation of soil, in the option 
with the tillage depth 15 cm in the tillering period the weed infestation of soil was 47 pieces/m2. The greatest safety of 
plants for harvesting was provided by using the tillager. Its application also provided the maximum harvest value. 
Key words: agriculture, basic tillage, winter wheat, biological activity of soil, productivity, herbicide, weed 
infestation of soil, Orel region. 
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The purpose of the work was to study the efficiency of probiotic "Subtilis" application in liquid form and 
powdery forms in the technology of piglets rearing during the nursery period. The research was conducted 
on post-weaned piglets of Pyetren breed. The differences between groups of animals were that the probiotic 
"Subtilis-G" was added to a diet of animals of the second experimental group, probiotic "Subtilis-C" was 
added to a diet of animals of the third experimental group, while the animals of the control group were on the 
standard diet accepted at the enterprise. Scientific, economic and physiological experiences showed that the 
use of these medicines increased digestibility of the dry substance by the animals of the second 
experimental group by 1.4%, crude protein by 2.1%, crude fat by 3.8%, crude cellulose by 2.4%, nitrogen 
free extractable substances by 3% in comparison with the control group. It was revealed that the best 
productivity indicators were received from the piglets of the second experimental group, the average daily 
gain was 7.4% more than of the control group. The application of probiotic "Subtilis-C" allowed to increase an 
average daily weight gain by 5.4% in comparison with the control group at the decrease of forage expense 
for 1 kg of a live weight gain by 6.9%. The received results showed high efficiency of application of the 
soporiferous probiotic "Subtilis" both in the liquid and in the powdery forms. However, the application of 
"Subtilis-G" showed the best result. The received data were confirmed with the production inspection. It was 
defined that both liquid and powdery forms of probiotic "Subtilis" had equal efficiency. As a result of the use 
of the above mentioned medicine the production profitability during the nursery period increases by 7.4%. 
Key words: pigs, period of growing, probiotics, "Subtilis", growth indicators. 
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Fish diseases, including ones of parasitic nature, not only reduce the efficiency of aquaculture in the Don region, 
but also worsen the epizootic status of the Azov-Don basin in the whole because agents are introduced into the 
natural ponds with water, fish and fish-eating birds maintaining natural foci of diseases. The aim of this work was 
to identify parasitic diseases and determine contamination degree of the main commercial fish species in the 
waters of the Rostov region. The material for research was fish of different age groups (from yearlings to 
producers), the following species: carp, silver carp, white cupid, roach, perch and others. The volume of the 
investigated material is more than 2200 samples of fish. Parasitological studies were carried out using the method 
of complete parasitological autopsy and Methodical instructions on methods of control 3.2.988-00. As a result, in 
both natural and artificial bodies of water discovered the pathogens of the following diseases: cavios (Khawia 
sinensis), philometroides (Philometroides lusiana, P. Sanguinea, P. Abdominalis), bothriocephalus 
(Bothriocephalus gowkongensis), lerneos (Lernaea cyprinacea), eustrongylides (Eustrongilides excisus), ligule 
(Ligula intestinalis), posthodiplostomum (Posthodiplostomum cuticola), anisakis (Anisakis simplex) were 
discovered. The most frequently recorded cases were: cavios, philometroides, bothriocephalus. Cavios infected 
carp, wild carp, silver carp and perch; philometroides – carp, crucian carp, roach; bothriocephalus – white cupid, 
bream and perch. Cavios was recorded with extensity from 16% to 75% and intensity of 1-2 parasite per fish. The 
extensity of philometroides ranged from 20% to 33% and intensity of 3 parasites per fish. Bothriocephalus was 
detected with an extensity of 15-20% and intensity of 1-2 of parasite per fish. 
Key words: fish, parasitic diseases, fish farming, water basin, disease, aquaculture, pathogen, extensity, 
intensity of invasion. 
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The behavior of animals is characterized by a set of specific reflex movements and reactions. The type 
of behavior greatly affects growth, development and meat productivity of cattle. The article presents the 
results of the research of behavior of male calves of Ayrshire and Schwyz breeds and their cross-
breeds with Hereford breed in different age periods to establish interbreed differences in behavior. The 
work was carried out in the Tula research Institute of agriculture in 2015-2017. In general, the result of 
the observations showed that mixed bred animals spend more time for eating and digesting food by 5-
10%, which is connected with the productivity. In general it was stated that with advancing age the time 
spent on food increased 1.8 times, the time used for cud increased 1.6 times, it increased 1.7 times for 
standing. The mixed bred animals consumed more water than purebred. With advancing age, time for 
the water intake increased 2.2 times, 2.4 times for defecation, 1.7 times for urination. The greatest 
activity during the whole breeding period had male calves of purebred groups. When tie-up housing 
was chosen for the male calves, their inactive state increased rapidly. The movement reduced from 
22% of the total time to 3%. The mixed bred animals derived from cross-breeds with the Hereford 
breed, were more phlegmatic. Both food and motional activities influence the productive qualities of 
male calves. However, the proportion of the food activity influences the live weight of animals more 
than the motor activity. 
Key words: ethology, time, duration, cud, movement, Ayrshire, Schwyz, Hereford. 
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The article is devoted to the problems of inbreeding depression minimization in a herd of Simmental 
cattle. The author analyses the data received during the experimental research of the evaluation of the 
intensity of Simmental calves growth using different degrees of inbreeding, including in-and-inbreeding, 
bottom crossing, top-cross inbreeding, in-breed-line-crossing. The results of the experiment showed 
that at bottom crossing, top-cross inbreeding, in-breed-line-crossing the influence of genetic factors on 
live weight from birth to 6 months in bulls increases to 73.7-75.8%, also in 7, 8, 9 and 10 months 
heifers with Fx=25.0% left behind heifers with Fx= 0.781% and 24.8, 31.0, 41.7 and 43.2 kg, 
respectively (p<0.1-0.05). Mating of inbred cows with outbreed bulls and outbreed cows with inbred 
bulls does not give the unambiguous results, however it can be assumed that the method of bottom-
crossing can be applied to the large stud bulls only, while top-breeding and top-cross breeding can 
avoid serious consequences only in mating cases when a cow has a high live weight. The genetic 
variability of live weight from the generation to 6 months was above heifers – from 1.588 to 16.428 kg; 
environmental variability was above in bull calves from the second month of cultivation (from 2.106 to 
4.915 kg). This can be the proof of the fact that the inbred bull calves needed the intensive feeding.  
Key words: genetic factors, in-and-inbreeding, bottom crossing, top-cross inbreeding, in-breed-
line-crossing, inbreeding depression, Simmental cattle. 
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The article is devoted to the research of concentration coefficient of solar radiation and methods of measuring it in 
solar power plants with concentrators. The essential indicators of modules with concentrators have been given. The 
interconnection of the geometric shape of a solar radiation concentrator with a density of the concentrated solar 
radiation flow has been shown. This allows  us to approach the definition of the main indicators of  the solar radiation 
concentrators. The determination of the indicator allows to classify solar radiation concentrators. The classification is 
necessary for the development  of new kinds of solar modules with concentrators. The scheme of solar radiation 
flows in the solar module with a concentrator is given. The change of density of a concentrated solar radiation flow 
causes the change in the current intensity in the photoelectric meter for radiation flux density (PMRD). Knowing the 
intensity of currents in the photoelectric meter for radiation flux density with a concentrator and without a 
concentrator, the value of the current concentration coefficient of solar radiation can be computed. The technical 
ЬЭКЧНКЫНЬ ПШЫ ЭСО ЬОЧЬШЫ ШП ЭСО pСШЭШОХОМЭЫТМ ЦОЭОЫ ПШЫ ЫКНТКЭТШЧ ПХuб НОЧЬТЭв ТЬ РТЯОЧ: ЭСО ЫОЬТЬЭТЯТЭв ТЬ 0.1 OСЦ×МЦ, 
the square of a sensor surface is 0.4x0.8 mm, the spectral response is 0.01-0.2 a/W for range of 0.5-1 µЦ, ЭСО ЫКЧРО 
of solar radiation change is 4×10-1 - 4×103 W/cm2. The direct measurement of the solar radiation concentration 
coefficient in the solar power plants with concentrators has been given and the electrical circuit for reading the volt-
amps diagram of the photoelectric meter for radiation flux density has been shown. The article contains the 
information on the work of circuit under the influence of the solar radiation on the surface of the photoelectric meter 
ПШЫ ЫКНТКЭТШЧ ПХuб НОЧЬТЭв. TСО ЯКХuО ШП ЭСО ЫОЬТЬЭТЯТЭв МШЧЬЭКЧЭ аТЭС МuЫЫОЧЭ ОquКХ ЭШ 1 µA СКЬ ЛООЧ РТЯОЧ КЧН ЭСО 
method of measuring solar flows with the photoelectric meter for radiation flux density has been developed. 
Key words: hybrid solar modules, solar power plant, renewable energy, solar cell, silicon solar sell, concentration 
coefficient of solar radiation, essential indicators of modules with concentrators, photoelectric meter for radiation flux 
density. 
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At the present moment the maintenance of the farmland efficient and rational usage acquires specific 
significance and is considered to be the most important economic and social factor of sustainable economy 
development and national security protection of the country. However, this vital resource, for a variety of 
reasons, is used insufficiently both in the Russian Federation and region-wise. The presented material deals 
with the farmland rotation areas of concern, problems of the organization of rational and efficient farmland 
usage. By means of the general scientific research methods the monitoring of the utilization of the Orel 
region land fund including fields, planting acreages of agricultural crops and forage lands (haymaking and 
pastures) is done, the dynamics of volume and structure factors is studied. The investigation results of acre 
allocation by categories of the region farms are presented, the progress of the work of farmland chemical 
melioration is estimated, factors of the effective land use are determined. The strategic directions of 
agricultural production in the framework of national security protection are defined. The theoretical and 
practical relevance of the investigation results is that they can be used as a base for further development of 
methodology of complex economic analysis in the framework of farmland use by agro-industrial complex 
organizations. Nowadays the guidance papers on the complex evaluation of agricultural production 
development for monitoring the execution of the tasks assigned by the State Program "Development of 
agriculture and regulation of agricultural commodities market in the Orel region for 2013-2020" are 
introduced. 
Key words: the Orel region, land resources, farmland rotation, efficiency, usage, production. 
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Reinforcement of the human resources potential in the agro-industrial complex is the base for solving import 
substitution problems. This problem is impossible to solve without participation of government, providing 
functioning and continuous development of the system of professional agricultural education, which is an essential 
supplier of highly-qualified personnel for the labour market. Nowadays there are a lot of problems, associated with 
the formation and development of the human resources potential in the agrarian sector of economy at the level of 
the country as well as at the level of the region (for example, in the Orel region). There are the following main 
problems: catastrophic deficit of agrarian specialists with higher education, fluctuation movement of personnel and 
insufficiently effective system of their preparation. Only 67.2% of agricultural organization managers have higher 
education, 24.9% have secondary vocational education. 47% of agricultural specialists have higher education, 
43.2% of them have secondary vocational education. The deficit of qualified personnel is about 80 thousand 
people. The analysis of the human resources potential of agricultural organizations in the Orel region shows that 
only 46.2% of managers have higher professional education, a bit more than 40% have secondary vocational 
education. The author considers a number of structural problems, existing in agrarian education. There is 
insufficient financing for agrarian universities; slow modernization of educational programs content which doesn't 
meet the requirements of employers for the level of professional competence of graduates; high average age of 
academic and teaching staff, low degree of integration into the global academic space. A special program, 
including set of measures, offered by the author, will allow to coordinate the interests of educational organizations, 
authorities and subjects of agro-industrial complex systematically. 
Key words: problems of agrarian education, personnel potential, staffing, agro-industrial complex. 
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When studying the issue of improving labour efficiency, a number of terms are used in the scientific 
literature, such as labour, labour force, human resources, etc. It should be noted that among scientists there 
is still no consensus on the nature and concept of these terms. In the article, referring to the statements of 
the classics, arguments are given in favour of the fact that the concept of labour resources most accurately 
reflects the content of the term. In this regard, it should be noted that in the article the term "labour 
resources" is used both as a qualitative and quantitative characteristics of the workforce, and as the term, 
which is most often used in the industrial practice of the agricultural sector. In addition, it is noted that 
agricultural labour has not completely lost its specific form under the conditions of scientific and technological 
progress, which in its turn leads to a change in its attractiveness. After all, the rural population, which is the 
basis of the labour resources of the industry, participates in the reproduction of the labour force, and not only 
for agriculture. That is, a number of factors have emerged which have positive or negative impact on the 
formation of labour resources. The results of the studies, in particular the questionnaire, made it possible to 
identify such a connection. Thus, the remoteness of the agricultural enterprise from the administrative center 
plays an important role. For example, the further agricultural enterprise is, the more often an inability to 
improve qualification, poor work organization and careless management attitude are referred to among 
unattractive aspects of agricultural labour. At the same time, as the most attractive conditions are called 
natural conditions, love to the land and others. A major role belongs to the development of the social 
infrastructure of rural areas. The article touches upon the issue of improving the methodology for analyzing 
and assessing the state of social infrastructure. It is noted that in the methodology of research it is necessary 
to take into account the drawbacks in the development of this field. 
Key words: labour resources, agricultural labour, social infrastructure, territorial differences, rural population, 
factors of influence. 
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The article outlines approaches and identifies indicators that characterize the reproduction of land, labour and 
material and technical resources in agriculture; economic evaluation of the condition and use of these reproduction 
factors is given. The study of the problem of the economic evaluation of reproduction factors was carried out on the 
materials of agricultural organizations in the Orel region. Studies have shown that land reproduction period from 
2014 till 2016 was characterized negatively. Based on 1 hectare of sown area, mineral fertilizers were introduced 5 
kg less than in 2014, and the rate of organic fertilizer application remained 1.3 tons. As a result, a direct relationship 
between factorial and performance indicators was observed. The yield of grain decreased by 21.3%, the production 
of milk and meat of cattle decreased by almost 6% per 100 hectares of farmland. The competitiveness of enterprises 
in the agricultural sector of the economy largely depends on the process of reproduction of  resources. The average 
monthly salary of agricultural workers in 2016 was 22,274 rubles, or 96.3% of the average regional level. The 
significant approximating of the average wages in agriculture to the average salary in the economy of the region, as 
well as faster growth of labour productivity than the rate of wages growth indicates an increase in the attractiveness 
of this sector as a sphere of employment. The main indicator of the effectiveness of material and technical base 
usage is the return on total assets. In the agricultural sector of the region for each ruble of fixed assets value, 0.72-
0.79 rubles of revenue are received. The low rate of return on total assets is explained with the imperfection of the 
organizational and economic relations between the first and second spheres of the agro-industrial complex. It is very 
important not to distort the economic evaluation of reproduction factors with a view to timely making managerial 
decisions on the optimal provision of agriculture with the necessary production factors and increasing the efficiency 
of their use. 
Key words: reproduction, agriculture, reproduction factors, economic evaluation, reproductive process, 
indicators of resource use efficiency. 
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Today one of the relevant problems of the economy is the absence of highly qualified specialists in all areas 
and a rapid low skilled migrant influx, which in its turn leads to an increase in the budgetary burden. The aim 
of this study was to trace the changes in the labour market status that have occurred in the rural areas of the 
Central Federal District during the implementation of the target programs, as well as identifying the key 
issues of the labour market in rural territories. The assessment of the current state of the rural labour market 
was conducted using targets of the strategy of sustainable development of rural territories. The study of the 
dynamics of labour market indicators over the past 7 years allowed the authors to identify the major trends 
and challenges of the modern labour market. The study was conducted on the example of the Central 
Federal District. The basis of this work was the materials of the Federal service of state statistics, as well as 
normative legal acts of the Russian Federation. The methods of analysis and synthesis, monographic and 
comparative method as well as logical analysis were used in the paper. A strategic SWOT analysis of the 
development of the labour market on the example of the municipal formation "The City of Vyazniki" was 
conducted. The researches helped to identify the most relevant problems of labour and employment of the 
rural population: wide spread of informal labour practices; breach of contract; reduction of qualitative 
characteristics of workplaces and labour force; low remuneration of labour; strengthening of the interregional 
competition on labour markets, growth of the outflow of highly qualified personnel to the regions with higher 
level of remuneration. 
Key words: economy, rural areas, employment, unemployment, targets, regions of the Central Federal 
District, SWOT analysis. 
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The article is devoted to the modern features and problems of the functioning of the agrarian complex on the 
pattern of the Bryansk region of Central Russia. The results of analysis of the agricultural structure transformation 
as a "response" to new challenges including ecological Chernobyl catastrophe are presented in this work. 
Processes of transformation are distinguished by the combination of trends typical for old-developed regions and 
specific tendencies. The main regularities – cyclicity, assymmetry, transition from compression to expansion of the 
agrarian area are defined. The change of stages of the agriculture development: protracted crisis – unsteady 
reconstruction of production – increase in the recent years, takes place. It is stimulated by the realization of the 
national project "Development of agro-industrial complex" and policy of import substitution. The general features 
and problems of the transformation of the agrarian complex are discovered. The article reflects the specificity of its 
leading directions. The organizational structure of agriculture is becoming more complicated. There is a search for 
effective production "niches" for enterprises. Gradual overcoming of deindustrialization is observed. The 
transformation of land use is taking place. Particularly negative process for the period of analysis is considerable 
decrease in the planting acreage even against the background of its modern growth. The structure of the land fund 
of different categories of economies is changing. The change of production trends – from long reduction to increase 
in most branches is a typical process. The expressed feature is transformation of specialization of agriculture with 
return towards the predominant animal husbandry over plant-growing. The processes of concentration and 
polarization of rural districts are intensified. For achieving stable development of agrarian complex of the region it is 
necessary to overcome systematic problems. The intensification of production is one of the leading directions. The 
reintegration of protractedly unused lands into agricultural rotation, especially in the south-west mostly radioactive 
polluted areas, is important. 
Key words: agrarian complex, agriculture, transformation, process, structure, branch, production, region. 
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The formation of the scientific views on the "labour norm setting" category is presented in works of native and 
foreign scientists. The application of a certain type of norms depends on the conditions of production and on the 
labour itself. Article 16 of the Labour Code of the Russian Federation confirms that time is a universal measure of 
the work effort. The duration of the work flow is influenced by the applying types of tools and work objects, as well 
as practice and methods of work. The practice of the labour norm setting application on the basis of the analysis 
of labour time team photography is presented in the article. The time value and other coefficients showing the 
efficiency of the production process was calculated on the basis of the schedule and the working time balance 
with regard to the optimal redistribution of intraoperative labour functions. The analysis of output quota before and 
after the introduction of a new schedule of team reflects the missing manufacturing capacities of the slotted floor 
production. The maximum total number of manufactured slotted floor produced by one of the teams is 88 per shift. 
Although in the analysis of the photo the work of concrete placing crew of the FGP shop of the enterprise was 
supposed to be 117.31 pieces per shift before the optimization of time norms, and 124.76 pieces per shift after it. 
The main cause of this problem is a worn out state of technical equipment. The labour norm setting disclosed 
some problems mainly not in the human resources of the working staff but in the machinery of the enterprise. The 
economic effect will be 6109 rubles per shift after the implementation of the new schedule. Thus, the application of 
progressive norms of labor costs for each enterprise independently on the form of ownership becomes one of the 
economic conditions for the efficiency and competitiveness. The relevant problem of labour norm setting is a close 
connection between the labour use efficiency and overall economic performance of the work of the organization.  
Key words: labour norm setting, labour time team photography, rate of time, team work schedule. 
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The mechanism of public-private partnership (PPP) in the agrarian industrial complex as an instrument of 
improving food secure of the Russian Federation is considered in the article. There are constant discussions 
concerning the use of PPP in the agrarian industrial complex due to high agrarian production risk. The agrarian 
industry shows signs of recovery and positive dynamics of its development. To conquer international markets it is 
necessary to involve small and medium agricultural producers into the general system of national agrarian 
industry. It can be achieved on the basis of public and private partnership format. When reducing budget 
expenses the model of PPP allows to increase the efficiency of forming innovative model of agro-industrial 
complex. The authors analyze and show the directions for the public-private partnership, for the agro-industrial 
complex development and regulation of agricultural products markets: licences to operate, life cycle contract, 
agroclusters, infrastructure development, investment projects in agroscience and technology parks, program and 
target approach, project financing. Today a large number of territorial subjects of the Russian Federation realize 
projects of PPP. Special attention is paid to actions for the creation of a geographic information system to increase 
the efficiency of the lands of agricultural use. The analysis of various forms of partnership in the agro- industrial 
complex shows that of the most perspective form of partnership is the one based on the agroclusters which opens 
possibilities to use PPP as an instrument of improving transport and logistic infrastructure in the agro-industrial 
complex. The specification and management in the PPP model will allow to develop rural territories and increase 
Russian export potential of agricultural and food products on foreign markets. 
Key words: agro-industrial complex, Public-Private Partnerships, target approach, project approach, 
agriculture cluster, agrotechnological cluster. 
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The necessity of using modern data analysis technologies for management and information needs of interested 
business sides is proved in the article. Management processes in agricultural production, expressed through the 
prism of analytical indicators of effectiveness and efficiency of financial and economic activities, are considered in 
the article as the subject of the study. The purpose of the study is to adapt the modern technologies of data 
analysis for stakeholders in the practical field of agricultural production management. It promotes increasing of 
data informational value, disclosing relevant information for users and finding an alternative in making 
management decisions. The methodological base of the research was developed by the modern technologies of 
the data analysis that should be based on processing the array of information that has a specific management 
value. The truthfulness of the study is justified by the use of practical data of financial-economic activity of 
КРЫТМuХЭuЫКХ МШЦpКЧТОЬ’ ЫОЬuХЭЬ. TСО pЫКМЭТМКХ ЬТРnificance of the formation of data analysis strategy and its 
implementation in relation to the activities of farmers were proved in the process of study. The developing of 
methods and tools of data analysis from the perspective of intra-firm concept of the capital application that can be 
used by internal auditors for rising management system effectiveness and assessment of key final indicators of 
production, daily-living and financial activities is in the base of this strategy. The process of data analysis based on 
the analysis of risks and threats integration, planning and carrying-out of an analysis, generalization of analysis 
results and monitoring of controlling parameters in movements for adoption corrective measures was proposed in 
the study. 
Key words: data analysis, internal audit, rural entrepreneurship, agricultural production, digitalisation, 
efficiency. 
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Essential innovative transformations of the agrarian sector of the economy against the background of the lack of basic 
changes in the development of the agrarian labour remuneration mechanism took place in the recent years. It is caused 
to a great extent by the loss of control over the system of its monitoring as the subject of observation nowadays is a 
nonobjective and narrow from the evaluation point of view indicator of average monthly level of the salary. To solve this 
problem the technique to monitor the mechanism functioning efficiency of the agrarian labour remuneration, based on 
the combination of methodological tools of index and mark approaches is offered. The advantage of the technique is in 
complex evaluation of tendencies on quantitative and qualitative criteria positions and also in preliminary diagnosing of 
the problem aspects in the labour remuneration. In the course of the research the notion "monitoring", the aim, tasks, 
the subject and the object of the monitoring are defined. On its basis a structural and logical model of the realization of 
the monitoring system is developed. It includes informational and empirical, analytical and research, calculation and 
constructive stages which are realized at three levels of control and assume informative self-inspection with the 
management of the agricultural organizations, calculation evaluation and expert analysis by the bodies of regional 
agricultural government, formation of strategy of labour remuneration at the level of federal and branch management. 
By the monitoring of the results a coincidence of value of an integrated indicator of functioning efficiency of the agrarian 
labour remuneration mechanism of the Orel region to a low effective level is established The detailed analysis of the 
integrated indicator allowed to reveal an existence of high branch differentiation of the salary, weak connection of the 
labour remuneration and a labor contribution, indicated lack of modern evaluation methods and agrarian labour 
stimulation, and in general negative impact of the labour remuneration mechanism on  parameters of personnel 
potential and agrarian labour efficiency. The conclusion is drawn that a system approach is necessary to improve the 
labour remuneratТШЧ ЦОМСКЧТЬЦ Лв ЬЭЫОЧРЭСОЧТЧР ЭСО ЬЭКЭО МШЧЭЫШХ ШП ЭСО quОЬЭТШЧЬ ШП аШЫФОЫЬ’ ЫОЦuЧОЫКЭТШЧ, ПШЫЦКЭТШЧ 
of modern, flexible and competitive systems of evaluation, payment and agrarian labour stimulation.  
Key words: monitoring, labour remuneration, salary, labour incentives, labour remuneration mechanism, 
integrated indicator, index approach, mark method, agrarian labour, agrarian sector of economy. 
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Production growth is inevitable, and it predetermines the necessity not for fighting against the increasing levels of 
ОЧЯТЫШЧЦОЧЭКХ ТЦpКМЭ, ЛuЭ ЦКТЧХв ПШЫ ПТЧНТЧР ЧОа КppЫШКМСОЬ ПШЫ ЦТЧТЦТгКЭТШЧ ШП ЭСКЭ ТЦpКМЭ. TСО КuЭСШЫ’Ь 
hypothesis is based on the priority importance of the environmental management as a current direction of the 
fundamental methodological papers in management, which provides the development of new approaches and 
constructive adaptation of the organizational and administrative relations in the agricultural sector to the current 
economic conditions. In 2005, the Russian Federation generated 3 billion tons of production and consumption 
waste, in 2014 – 5.1 billion tons, and in 2017 – more than 6 billion tons. The environmental management is a 
really necessary activity, aimed at the environmental protection and sustainable resource use. It should be noted 
that, on the one hand, the environmental management is not a new approach, but on the other hand, approaches 
related to the implementation of the environmental management systems are widely used in economic entities. 
The total volume of resources within the State Program "Environmental Protection for 2012-2020" is set at 335.8 
billion rubles. Under the approach to sustainable development, it is possible to single out the following principles of 
the environmental management in the agricultural sector benefits from the environmentally-oriented economic 
activities must not be lower than the damages caused by such activities; the environmental expenditures must 
have a certain value; the environmental impact must be minimized that can be reasonably achieved taking into 
consideration social and economic factors; prevention of irreversible processes; limitations on the use of 
renewable goods according to the level of their sustainability; "green" price use formed due to the increasing 
demand  for environmentally-safe production.   
Key words: environmental management, sustainable development, agrarian sector of economy, production and 
consumption waste, investment into the environmental protection. 
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The purpose of the research was to determine the influence of the institutional development mechanism of rural areas on 
the functioning of agricultural organizations. The systematization of social and economic elements of rural areas which are 
divided into institutions forming both labour resources and conditions for economic activity is proposed. Institutional factors 
include rural settlements, health care, education, social and engineering development, markets and financial and credit 
spheres. To estimate the level of development of agricultural organizations in the region, the development intensity index 
was used – the number of agricultural, hunting and forestry organizations per 10.000 countrymen. The conducted analysis 
of the institutional environment quality of rural areas of the Lipetsk region from the position of the resource approach 
revealed the following: the increase in wages is connected with the level of inflation; decrease of indices characterizing the 
resource availability of educational and health institutions; index increase of social and engineering development in rural 
areas; the strengthening of the institute of agricultural organizations and the financial and credit sphere is carried out 
through import substitution and state support measures aimed at the growth and differentiation of agricultural production 
and sustainable development of rural areas. To determine the presence and strength of the relationship between the 
analyzed indices, the Pearson correlation coefficients were calculated. The sufficiently high stability of the structure of rural 
settlements by the type of conformity of the quality of institutions and the development intensity of agricultural organizations 
proves one of the most important properties of the institutional environment – the complementarity of the elements: if its 
quality is low, on the whole, the individual elements of the environment, in particular, agricultural enterprises are poorly 
developed and vice versa. The conducted research showed the close dependence of the quality of the institutional 
environment and the development intensity of agricultural organizations. Since "point" measures do not provide significant 
positive results, the urgency of complex modernization of the institutional development mechanism of rural areas is 
growing. There is a necessity to develop special programs for the institutional environment development which will make it 
possible to move to a new stage in the development of its institutions, including agricultural organizations. 
Key words: rural areas, institutional development mechanism, institutional environment, agricultural organizations, 
quality of institutions, life quality. 
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