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OPERATION ALGORITHM OF INFORMATION SYSTEM FOR DATA ACQUISITION AND
PROCESING

E.A. Papushin, Cand.Sc (Engineeling S.N. Mateichik

Institute for Engineering and Environmental Problems in Agricultural Produttimanch ofFSAC VIM,
Saint Petersburg, Russia

Effective organic production is possible only under the coetidilow of technological processes. For
the timely adjustment of these processes the task is to obtain by measurements and process the information
on the state of the controlled object, its parameters and external conditions. The problem to organise the
stable and effective functioning of the data acquisition and processing system is multicomponent. Its solution
requires the specially developed algorithms to automate the processes of collection, accumulation, storage,

6



vjrndsdkzsedd d bindduimSdy MjHMsoO djROddL Jicse Odzdzse s ftetsdL
tOMmls j dzd j odts Bifigfloasd® dzts o sH Mise O
processing, updating, transmission, andput of information about the current and forecast state of the

object. The information system should provide a qualitative and quantitative assessment of the state of the
object, as well as to perform prognostic calculations that allow to predichéimges in the indicators of soil
condition, plants, etc. The article presents a description of the developed algorithm of the information system
of data acquisition and processing. Its implementation will optimise the implementation of technological
proceses in crop production.

Key words:algorithm, information system, technological process, data processing
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DESIGNING A REMOTE MONITORING SYSTEM OF APIARY CONDITION
V.G. Rybirn D.O. Pesterev E.E. KopetsA.V. Tutueva

SaintPetersburg Electrotechnical Uniger t y ETU ALETI 0, Saint Petersburcg

Beekeeping is one of the important areas of human activity. Howdverlevel of IT-based
management and automation in this sector remains extremely low despite the progress achieved in the
digitization of agriclture in general. In the 2Icentury, looking after an apiary has much in common with
the similar processes in the 2" century. There have appeared new materials for the manufacture of

beehives and medici nes, o f t samplel \mwoatdsls,ebdt dn gemeral,the n e w
beekeeperds work has changed littl e. | tconsumingoot v e s
which is the daily inspection of hives, conducted manually. In the northern regions of the RussiaipRedera

t he apiary sites are typically |l ocated far from

management. The article deals with the architecture and key features of the system for remote monitoring of
the bee colonies state in theay. Data processing algorithms and architecture of the sensor subsystem are
described. The designed system collects the data on the mass, temperature and humidity inside each hive anc
sends them to a remote server over the wireless network for furthm¥sping and storage. The acoustic
noiserecording module of bees allows performing an intelligent analysis of the received data using a neural
network and warns the beekeeper in advance about the possible problems, which may have started, such as
swarming diseases, invasion, or mechanical damage to the hive itself.

Key words: internet of things, automation, biological data collection, embedded system, agriculture,
beekeeping.
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Under current rapidly growing agricultural production, the impact of natural and anthropogenic factors
on the soil state parameters needs to be derei in order to improve the qualitative, quantitative and
environmental indicators of technological operations. The soil state parameters, which can be used to assess
the ecological safety of agtandscapes, are soil penetration index, soil moisturdend and electrical
conductivity, etc. Thesparametersre monitored with the use of digital measurement system, which allow
to estimate the selected parameters in the multidimensional space and time (for example, by area and by
depth), and to obtain ¢hdata with a given discreteness. They are a tool for creating the corresponding layers
on the digital field maps. The paper presents the results of the analytical review of available digital
measuring systems, which are applied to determine the seilpggteameters in research and production. The
functional capabilities, operating principles and design features of the measuring systems are described.
Measuring systems are generally used in research to develop and improve the crop cultivation technologies
and to choose the rational operation modes of tillage units. Managerial rational decisions associated with the
application of technological operations in agricultural production are made based on the measurement of soil
state parameters.

Key words digital measurement system, soil state, parameter, analysis mobile tithége
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SUBSTANTIATION OF INTELLECTUAL MANAGEMENT SYSTEMOF ORGANIC CROP

PRODUCTION
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V.B. Minin, Cand. Sc. (Agriculture); E.A. Papushin, Can&c. (Engineering)

Institute for Engineering and Environmental Problems in Agricultural Production (TEBR)nch of FSAC
VIM, Saint Petersburg, Russia

The article considers the tasks facing agricultural enterprises, which plan to take advantagetf the
technological mode. The required conditions are analysed and a possible way to develop the intellectual
organic crop production making use of achievements of information and communication technologies is
outlined. The plans are to create an infororatsystem for agrecosystem management (artificial agro
intelligence). It will collect and analyse the latest updates on the state of environment and land cover, and
control the robotic systems that perform technological operations in crop growing. Aarte time, a
knowledge base will be created on the processes taking place in thecagystem and the ways to control
them, as well as on regulatory requirements for organic production. The article considers the approaches to
acquisition of the lateshformation from various components of the agroecosystem. In order to implement
this concept, IEEP is in the process of developing an information system: a database of experimental
information was created; the sensors are being selected for the automaitimring of environment and
land cover. In 2016, an organic crop rotation was started on the experimental field of the institute. In the field
studies the experimental information is collected and relationships between the soil medium characteristics
andagrotechnological impacts are established. Specialised machines and equipment for organic farming are
tested and organic crop cultivation techniques are developedecEive the latest weather updats
automaticDavis Vantage Pro2 weather statimas nstalled on the experimental field and relevant software
was developed.

Keywords:agrotechnology; agroecosystem; biologisation; information system; soil; agriculture; organic
farming
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COMPARATIVE ENERGY ASSESSMENT OF TILLAGE WORKING TOOLSSING THE
MEASURING AND INFORMATION SYSTEM

N.l. Dzhabborov, DSc (Engineering) V.I. Shamonin, Cand. Sc. (Engineering)
A.V. Sergeev, Cand. Sc. (Engineering) G.A. Semenova

Institute for Engineering and Environmental Problems in Agricultural Production (IEBR)nch of FSAC
VIM, Saint Petersburg, Russia

Efficiency improvement of tillage techniques may be achieved through creation of new working tools
and their upgrading. The use of modern measuring digital systems allows to significantly reduce the costs
and time for the deslopment of new promising working tools of tillage machines. A measuairy
information system was designed and manufactundiEEP - branch of FSAC VIM. It consists of a tractor
mounted unit with strain gauge trolleys and the measuring and infornststem IP 264 of the Russian
Research Institute for Testing of Agricultural Technologies and Machines, which allows for a comparative
energy assessment of stiling working tools under the same soil conditions and technological process
modes. The systemas used in the experimental studies on the comparative energy assessment of dynamic
working tools. The methods of probability theory, mathematical statistics and statistical dynamics were also
applied. The studies concluded that dynamic working toolsicest] the traction resistance byl3%,
depending on the tillage mode. Reliability of the obtained result was estimated. The possibility of real time
analysis of the results obtained allows, if necessary, to adjust the design of experintemtsrease th
sample scope and number, to change the tillage modes, if possible, the type of soil and previous cultivation,
etc. The progress and results of experimental studies of dynamic working tools with the use of the developed
measuring and information systenoped this system to be effective in reducing the duration of research by
2-3 times and increasing the accuracy and reliability of the results to a probability of 0.95.

Key words:soil tilling working tools, test validity, straigauge unit, traction resance, comparative
energy assessment.

For citation: Dzhabborov N.l., Sergeev A.V., Shamonin V.l., Semenova Gdmparative energy
assessment of tillage working toalsing the measuring and information syst&ekhnologii i tekhnicheskie
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The features of economic efficiency models of solar power plants are considered. The main criteria,
separating the models apart, are thelation to catastrophic failures, additional utility, special requirements,

and energy storing capacities. The authors think that existing factors of solar power growth are exhausted to
a large degree, and future solar power progress will be determiribd pyogress in energy storage systems.

Key words solar power plants, economic effect, ecological safety, agriculture.
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solar power plants. Tekhnologii tekhnicheskie sredstva mekhanizirovannogo proizvodstva produkcii
rastenievodstva i zhivotnovodst018. 4(97):49-56. (In Russian)
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ASSESSMENT OF FUEL EFFICIENCY OF TILLAGE UNITS EQUIPPED
WITH DYNAMIC WORKING TOOLS

N.I. DzhabboroV, DSc (Engineering) A.V. Sergeev, Cand. Sc. (Engineering)
V.A. EvieV?, DSc (Engineering) G.A. Semenova

!Institute for Engineering and Environmental Problems in Agricultural Production (IEEfhnch of FSAC
VIM, Saint Petersburg, Russia
2Kalmyk State University named after B.B. GorodovikBlista, Russia

The article provides a brief analysis of resbaassociated withenergy efficiency assessment of
technologies and machines in crop growing and outlines the results of the experimental study on comparative
assessment of fuel efficiency of the soil tilling tractor/implement system-BEI £ UKPA2.4 equiped
with dynamic and noxynamic working tools designed by IEEP and Kalmyk State University. The study
was conducted on the fields of fAKrasnaya Sl avyank
and load operation modes of the gdiing unit according to the previously developed and approved
programme and methods. Specific fuel consumption per unit of traction power and the work performed was
considered as an indicator of fuel efficiency of the-slithg unit. Graphic and empirical depdences of
traction resistance, traction power, and specific fuel consumption per unit of traction power and per hectare
fuel consumption on the travelling speed of the-gliihg unit with dynamic and nowlynamic working tools
are presentedt was esthlished that under the fixed tillage depth the use of dynamic working tools provided
a reduction in traction resistance and traction power-b2%, specific fuel consumption per unit of traction
poweri by 46%, and per hectare fuel consumptiohy 3-6% compared to typical (nedynamic) working
tools. In general, the experimental study demonstrated the use of dynamic working tools to provide a
reduction in the traction resistance and the measure of its dispersion against the typicghémoic)
workingtools.

Key words:soil tillage; dynamic working tool; probabilistic estimates; productivity; fuel efficiency; fuel
consumption per unit of work performed

For citation: Dzhabborov N.l., Eviev V.A., Sergeev A.V., Semenova G.A.. Assessment of fuel
efficiency of tillage units equipped with dynamic working toolekhnologii i tekhnicheskie sredstva
mekhanizirovannogo proizvodstva produkcii rastenievodstva i zhivotnovo@8ta. 4(97): 56-65 (In
Russian
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ENERGYINPUTSFOR POTATO TREATMENT BY AERODYNAMIC METHOD AND WAYS
TO REDUCE THEM

N.l. Dzhabborov, DSc (Engineering) A.M. Zakharov,Cand. Sc. (Engineering)

Institute for Engineering and Environmental Problems in Agricultural Production ([EBR)hch of FSAC
VIM, Saint Petersburg, Russia

The articlepresents the study with the objective to devehapcalculation formulafor determining the
performance evaluation indicators and the energy requirements of the technological process and technical
means of potato treatment by a new aerodynamic method. The study object was the technological processes
and technical means foreaning the freshly harvested tuber crops in various ways. The study subject was
the variation patterns of energy parameters and technical and economic indicators to assess the efficiency of
the process and technical means for aerodynamic cleaning ofgstatalose relationship was established
between the energy intensity of the cleaning process and the installation performance, material density,
temperature of tubers and soil particles, the drum capacity and rotation frequency, directional airflow
tempeature, and heat absorption coefficient. Scientific novelty is manifested in the formulas for calculating
and predicting the technical and economic indicators of the technological process of aerodynamic potato
cleaning. The method to determine the speeifiergy inputs for the drives of the working units, for heating
and supply of directed airflow, the air extraction and filtration system is described in detail. It was
established that the developed calculation formulas would allow giving a predictiveatestir the
competitiveness of various machines and equipment designed for potato cleaning. Since all the variety of
machinery for presale treatment of potatoes, available on the current market, mainly includes the foreign
machines, the comparison will e be made with them.

Key words aerodynamic method, potattreatment technological process, productivity, energy
requirement

For citation: Dzhabborov N.l.,Zakharov AM. Energyinputs for potato treatment by aerodynamic
method and ways to redudeetm Tekhnologii i tekhnicheskie sredstva mekhanizirovannogo proizvodstva
produkcii rastenievodstva i zhivotnovodst2818. 4(97)65-73 (In Russian)
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SURVEY OF AGRICULTURAL APPLICATION OF AUTOMATED AND ROBOTIC

COMPLEXES
|.E. Plaksit; S.I. Plaksifi, Cand. Sc. (Physics and
A.V. Trifanov!, Cand. Sc. (Engineering); Mathematics)

Ynstitute for Engieering and Environmental Problems in Agricultural Production (IEERanch of FSAC
VIM, Saint Petersburg, Russia
*Novosibirsk State Pedagogical University, Novosibirsk, Russia

The number of agricultural robots is increasing annually against the bankigod intensification of
agricultural production. Development of agricultural robotics provides lower labor costs, and, consequently,
production risks associated with the human factor. Today, most popular are the robots, which are able to
perform the labpintensive farming operations. According to forecasts, however, the fully robotized,
unmanned agricultural enterprises are to be designed and constructed. In this regard, the manufacture of
robots and robotic devices for the agrarian sector of Russimvwang every year. In 2017, this indicator
amounted to 73 thousand units with the eiigiid growth forecast for 2024, i.e. 595 thousand units. The
biggest number of robots is used in dairy production (55%); then come the robots used on other livestock
farms (22%); 11% of robots are applied in crop tendering:- T¥soil tillage and 5% in crop harvesting.

The information on available agricultural robots (agrobots) was reviewed, and the robots were grouped by
the sector of work, their movement, type ofhtrol and specialisation. This study allowed to identify the
promising areas in agricultural robotics: feeding of suckling piglets; creating the intelligent systems to adjust
and control the production area of pens on-rpiring enterprises; developingetmobotic systems for
adjusting the diets of farm animals and poultry depending on their physiological state; and creating
automated technological modules for snksa@idle farmers allowing to produce competitive and
environmentally safe products.

Keywords:agriculture, animal husbandry, crop production, robotics, robot.
For citation: Plaksin I.E., Trifanov A.V., Plaksin S.8urvey of agricultural application of automated

and robotic complexesTekhnologii i tekhnicheskie sredstva mekhanizirovannogo asrva produkcii
rastenievodstva i zhivotnovodstZ®18. 4(97)73-83 (In Russia
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DIGITAL TECHNOLOGIES INTHE BARN INSIDE CLIMATE CONTROL

V.F. Vtoryi, DSc (Engineering) R.M. llin
S.V.Vtoryi, Cand. Sc. (Engineering);

Institute for Engineering and Environmental Problems in Agricultural Produ@®P) i branch of FSAC
VIM, Saint Petersburg, Russia

All farm animals require particular temperature and humidity inside animal houses, under which they
feel comfortable and demonstrate the highest productivity. Inside climate conditions are thaetlgonsta
changing complex processes, which depend on varying outside conditions, housing practice and animal care.
Air exchange systems in animal houses are currently calculated according to generally accepted standards.
However, these calculations practically not take into account the biological activity of raw materials and
waste, specific biological, veterinary, thermal, technological and energy requirements for the systems
designed to provide the inside environment in livestock premises. This task mifilked by the
automated intelligent microclimate control systems: they are highly reliable and optimise the operation of
equipment under the lower energy inputs and operating expenditures. The article considers schematic
diagrams of two intelligent carol systems. The first is the microclimate control system for an individual
livestock house or a small farm. It is based on the electronic recorder "Paragraph PL2" and has from two to
48 input channels, with the sampling time being from 0.1 seconds narl@es, 8 analog and 24 discrete
outputs, the memory for 250 millions of measurements, the Linux operating system, a color display, and RS
485, RS232, and USB interfaces. The second system is an intelligent climate control system for a livestock
complexon the basis of programmable controllers. It has more extensive capabilities to control the inside
climate of the premises located at a considerable distance from each other and the central computer.
Unfavorable inside climate parameters on the dairy faaduce the efficiency of the genetic potential of
animals and cows' productivity by 1430%.

Keywords livestockhouseinside climateautomation, intelligent system

For citation: Vtoryi V.F., Vtoryi S.V., llin R.M. Digital technologies in the barnside climate control.
Tekhnologii i tekhnicheskie sredstva mekhanizirovannogo proizvodstva produkcii rastenievodstva i
zhivotnovodstva2018. 4(97)83-92. (In Russiai
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APPLICATION OF DIGITAL TECHNOLOGIES IN INDIVIDUAL FEEDING OF GESTATING
SOWS

A.V. Trifanov, Cand. Sc. (Engineering); V.l. Bazykin

Institute for Engineering and Environmental Problems in Agricultural Production ([EBR)nch ofFSAC
VIM, Saint Petersburg, Russia

The feeding is of particular importance in the initiatipe of sow pregnancy. Rated feeding of sows is
required during the entire gestation, but it is essential in the first 28 days: the diet has an effect on the size of
piglets in the litter and the survival rate of the piglets. To automate the individdaidgesf gestating sows,
it is advisable to use the sow feed stations. Their advantages are: the human factor is removed for the most
part, the optimal sow condition, significant saving of feed, more litters from one sow, the possibility of
separating aninta if necessary (for vaccination, farrowing, etc.). The use of modern tools and elements of
automation, sensors and microprocessors in the feed stations allows for the accuracy of individual feed rating
and timely feeding of sows, the effective control meempliance with the specified diets, as well as the
ability to monitor the pregnancy and a number of other important technological functions of reproductive pig
breeding. Innovative experience in the field of livestock rearing shows that such systewts aite the pig
feeding process as a tool to control the pig condition and turn the information resource identified by the
automation tools into an effective lever for increasing the reproduction efficiency in pig breeding. The
implementation of this resirce is feasible, above all, on breeding and reproductive farms, where the genetic
potential of the reproductive qualities of purebred pigs is tes#tk fullest extent possible.

Keywords:agriculture, pig breeding, digital technologies, feed stateeylihg
For citation: Trifanov A.V., Bazykin V.I. Application of digital technologies in individual feeding of

gestating sows.Tekhnologii i tekhnicheskie sredstva mekhanizirovannogo proizvodstva produkcii
rastenievodstva i zhivotnovodstZ®18. 497): 92-98 (In Russia
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'Federal state budgetary educational institution of higher professional education "Vologda State Dairy
Husbandry Academy named after N. |. VereshcHa@B8BEI GMHA), Vologda, Russia
2JSC AAGROFI RMA AVELSKAYAO, Arkhangel sk Region, Ru

The paper considers the annual ryegrass cultivation technology in place in Velskaya Agricultural
Company. The crop grows well and gives up to three cuttings durirgydatnvéng season under conditions of
Velsky District of Arkhangelsk Region. However, the average ryegrass yield on the farm ir2@D@4vas
13.9 t / ha, with the yield potential being 34.2 t / ha. The main technological operationsseégieg soll
cultivation, sowing, fertilising, crop tending, harvesting and jhastest treatment of green mass are
described. To increase the yield of annual ryegrass is possible by introducing the elements of intensive
cultivation. To improve the economic efficiency bktcultivation technology, it is proposed to introduce a
scientificallybased crop rotation; to grow ryegrass varieties adapted to the area conditions; to apply the
fertilisers after the first and second cuttings in the rates calculated with due accosat fertility; to
follow strictly the technological requirements and the terms of harvesting andgruest green mass
handling. In the recommended crop rotation, the predecessor of ryegrass of the first year is winter rye. To
increase the vyield, itsi proposed to switch to another variety: to replace Isorsky variety with an early
maturing Rapid variety with high resistance to diseases and pests. The second nitrogen fertilisation is
recommended after the second cutting of the green mass in the 4&t&00kg N / ha.

Keywords:annual ryegrass, cultivation technology, crop productivity, cutting, forage quality.

For citation: Malkov N.G., Chukhina /., DemidovaA.l., AbramovskayaO.V. Improvement of
cultivation technology of annual ryegrass in Agrofna A Vel skayao i nTekknolodgiangel -
tekhnicheskie sredstva mekhanizirovannogo proizvodstva produkcii rastenievodstva i zhivotn@@tiBtva
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LOGICAL FRAMEWORK FOR FORMALISATION OF GRAS FODDER MAKING
TECHNOLOGIES WITH AN AIRCURING OPERATION

V.D. Popov, DSc (Engineering); A.l. Sukhoparov, Cand. Sc (Engineering)
A.M. Valge, DSc (Engineering);

Institute for Engineering and Environmental Problems in Agricultural Production (TEBR)nch of FSAC
VIM, Saint Petersburg, Russia

In grass fodder making, the relationship between the types of fodder, technological operations,
processes and technical means has a multiple logic nature. Each type of fodder may be produced by a defined
set oftechnologies; the defined set of technologies includes the set of operations performed, the sequence of
which is governed by the physical processes of grass state change. Each operation is characterized by the
state of physical processes in the grasscamdbe performed by a variety of technical means. To formalize
the technologies for subsequent computer implementation, the use of mathematical apparatus of logical
algebra is suggested. The general logical framework of grass fodder production witltwmgioperation
was considered, which formed the basis to create the logic models of both separate operations and the whole
technology. For computer implementation of created models, the use of relational database management
systems is suggested.

Key wods: grass, forage production, technological process, technological operationtiag, logical
foundations, formalisation , overlapping sets.

For citation: Popov V.D., Valge A.M.Sukhoparov A.l.Logical framework for formalization of grass
fodder makng technologies with an aduring operation. Tekhnologii i tekhnicheskie sredstva
mekhanizirovannogo proizvodstva produkcii rastenievodstva i zhivotnovo@8i/@. 4(97):107-115In
Russia
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MODELING TECHNIQUE OF GRASS FODDER MAKING PROCESS

AM. Valge, DSc (Enmeering; A.l. Sukhoparov, Cand. Sc (Engineering)
M.A. Eremin, Cand. Sc (Engineering);

Institute for Engineering and Environmental Problems in Agricultural Production (IEBR)nch of FSAC
VIM, Saint Petersburg, Russia

The article presents a modeling techugpf grass fodder making process. The novelty of the work is
that the modeling is based on the previously created multilevel model of grass fodder making with the
multistage hierarchical structure. Modeling of the technology is advisable to perform &véheof
individual operations and to use the latter to form the production technology of a certain type of grass fodder.
The modeling technique was developed with the due account for the potential of forage lands, weather,
climatic and economic conditisntechnical and technological parameters of forage harvesting machines and
comparative evaluation of the output economic and energy parameters. The main indicator for the analysis of
the technological process was a quality indicator of fodder fethd metabolizable energy content. The
modeling of grass fodder making technology includes a number of stages: taking into account the climatic
and economic conditions of grass fodder making; assessment of forage land potential; considering the
relevant availate options and assessing their technical and economic characteristics applicable to conditions
under consideration; comparative analysis of technological alternatives; decision making when implementing
modeled technologies. Modeling of fodder productiomtedogies includes a large number of calculations,
due to the huge number of factors, which influence the process flow of grass fodder making. Therefore, it is
advisable to carry out the modeling on the basis of information technologies, which willlivatéacby the
development of an automated workplace for the process control based on the robotic systems.

Keywords:grass, forage, process, modeling, methodology, decision making.
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STUDYRESULTS OF PERENNI AL FORAGE CROPS COLLEC"

N.Yu. Malyshevd, Cand. 8. (Agriculture); N.V. Kovalevg;
T.V. Dyubenkd: L.L. MalysheV, Cand. Sc. (Agriculture)
T.B. NagieV, Cand. Sc. (Agriculture);

Feder al Research C e n tRessian tngtirite of . Plaht . GenéRasourcksp BaintA | |
Petersburg, the Russi&ederation

’Leningrad Research Institute of Agriculture "BELOGORKR&logorka, Leningrad Region, the Russian
Federation

There is an urgent need to seldw well-known and create new varieties of forage grass with high
productivity indices. To solvéhis problem, 56 samples of perennial leguminous and cereal grasses were
studied.The study included varieties and wiidowing specimens stored in the VIR collection, which have a
place of origin mainly in the NortiVest region of the Russian Federatidhe study of the collection of
perennial forage crops was established in 2016. During the season, the samples were cut for green mass 2 ol
3 times. Statistical processing was performed using Statistica 7.0 and Systat 11.2 packages. In terms of
cutting ripaness time, four groups of clovers watistinguished ultraearly ripening threeut varieties
(Ranniy 2), twecut earlyripening varieties, midipening singlecut varieties (Orphey and Sedum) and-late
ripening singlecut varieties (Topaz, Vityaz and Gsfg The distinguished wildjrowing samples of reed
fescue from Finland Hija 2302 and Hija 2303 as well as the-gvidhing samples KI9911 and K45475
may be recommended for further study and involvement in the breeding p@ceksfoot variety Triadasi
distinguished by the green mass yield. The sgildwing sample of the cocksfoot from Karelia was found to
be at the level of selection varieties, but it reaches the mowing ripeness later. This sample should be studied
for further involvement in the breid) process: latenaturing varieties of cocksfoot are needed in
agricultural production. The distinguished widdowing samples of meadow fescue from the Czech Republic
and Sweden and the wilgtowing sample of timothy from Karelia may be also recommetfideéurther
study.

Key words perennial grass collection, variety, green mass yield

For citation: Malysheva NYu., Dyubenko T.V.,Nagiev TB., Kovaleva NV., Malyshev L.L.Study
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FEASIBILITY OF GRASS SEED DRYING MODES IN A RTARY DRYER
A.N. Perekopskiy, Candc. (Engineering) S.V. Chugunov

Institute for Engineering and Environmental Problems in Agricultural Production (iB&Bnch of FSAC
VIM), Saint Petersburg, Russia

The article presents the study resoltshe drying process of perennial grass seeds in a rotary dryer. The
study aim was to obtain the experimental data and to identify the technological features of-tzavesst
drying of small seed crops. Under conditions of Leningrad Region, the tehségeaves of grass used for
seeds have usually high moisture content. Therefore, the drying process is the most important and costly in
the grass seed production in terms of fuel and labour inputs. The regional specific feature of seed drying is
therela i vely |l ow (up to 55AC) temperature of t he dr
harvested seeds. To obtain the dependence of the drying time on the average temperature of the heat carrier
the study was conducted on the common timothy siette layer up to 0.45 m thick. The study showed
that the heat carrier temperature decreased as it passed through the seed layer, and the temperature of th
dried seeds decreased as well. The rate of seed moisture evaporation in each drying zonerevasthéf
further the zone was located in the direction of the heat carrier movement, the slower the seeds were drying
up. In some cases, in warm weather, the heat carrier may not need to be additionally heated. The paper gives
an example of Volkhovskoyarm, where the drying of meadow fescue seeds did not involve the use of fuel.
The seeds with the initial moisture content of 21.3% were dried to standard 13.9% moisture content within 7
hours. When drying the grass seeds in a layer, the thickness aftérenbeds to be optimal, corresponding
to the heat carrier parameters and the seed moisture content. The seeds layer, exiting which the heat carrier is
completely saturated with moisture, is to be considered the maximum allowable one. When dryingsthe see
in a thinner layer, the efficiency of the heat carrier utilisation decreases along with the reduction in the drying
duration.

Key words:grass seeds, drying, moisture content, rotary dryer
For citation: Perekopskii A.N., Chugunov S.¥easibilityof grass seed drying mode in a rotary dryer.

Tekhnologii i tekhnicheskie sredstva mekhanizirovannogo proizvodstva produkcii rastenievodstva i
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EFFECTIVENESS EVALUATION OF SOWING PATTERBIOF TIMOTHY GRASS GROWN
FOR SEEDS IN ORGANIC CROP ROTATION

A.N. Perekopski, Cand. Sc. (Engineering); S.V. Chugunov

Institute for Engineering and Environmental Problems in Agricultural Production ([EBR)nch of FSAC
VIM, Saint Petersburg, Russia

The article presents the study findings concerning the perennial grass seed yields in organic farming.
The study objective was to obtain the experimental data and to identify the technological features of grass
seed production using the example of commimothy grass, depending on the seeding and tillage patterns.
The studies were conducted on the experimental field with organic crop rotation. Three sowing patterns were
applied: drill seeding, wideow singleline and widerow two-line seeding with theegding rate of 5 kg / ha
and 10 kg / ha. On the experimental sites with the sndgeseeding, various types of intexw weed control
were used: tillage with cutting the weed roots and removal of weeds without tillage (mowing). The
experimental sites withegular drill seeding were not tilled. The following factors were determined in the
study: the number and the height of generative stems, and the seed yield. The study output is mathematical
and graphical dependencies of the seed yield on the sowingnpatteeding rate and tillage mode. The
maximum yield of grass seeds was recorded in the-migetwo-line seeding pattern with the rate of 5 kg /
ha and with the interow weed root cutting. It amounted to 6.7 hundred kg/ ha. The largest number of
generatve stems (380) was registered also in the wide two-line seeding pattern that was-20% more
than in the widerow singleline and regular drill seeding patterns. The resulting dependences are shown in
graphs.

Key words crop productivity grass see¢dsowing pattern

For citation: Perekopskiy A.N., Chugunov S.V. Effectiveness evaluation of sowing patterns of timothy
grass grown for seeds in organic crop rotatibekhnologii i tekhnicheskie sredstva mekhanizirovannogo
proizvodstva produkcii rasteniegistva i zhivotnovodstyda018. 4(97)138-143. (In Russiai
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TEST RESULTS OF THBMACHINE SETFOR SELECTIVE HARVESTING OF
VEGETABLES

N.V. Romanovsky, S.M. Nisin?

YInstitute for Engineering and Environmental Problems in Agricultural Produdid#P) i branch of FSAC
VIM), Saint Petersbuy, Russia
Feder al St ate Butvgst Mashi netiTestiiNgr Shationodo, Ka

The article analyses the current stafiture prospectsand specific features of early vegetables
production. Mechanised harvesting of vegetabtesy reduce their setfost. The article describes the
harvesting machine set designed by IEEP, which harvests, handles, packs and transports vegetables acros:s
the field. The machine set was tested with the aim to verify its parameters for compliandechitical
Specifications. The objectives of the tests were the technical expert examiaaticagrotechnical and
reliability assessment. Based on the results, economic indicators were determined. During the tests, the
methods of mathematical statisti@sd work measurements were used. The tests established that under the
onetime vyield of 32 t / ha, the operating speed was 0.8 km / h. The machine set was served by six people:
one tractor driver, two workers packing the vegetables and three workerstingrée vegetables. The
performance was 3.08 t per hour of shift time. Labor inputs amounted to 1.58 fiaBased on the tests
and work measurements during the machine set operation in the farm environment, it was concluded that
under its applicatioin the selective harvesting of various vegetable crops the labor inputs were at least two
times smaller.

Key words:early maturing vegetables, selective harvesting, harvester, operational and technological
indicators
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ENERGY-SAVING TECHNOLOGY FOR LONG FALLOW LAND REHABILITATION

N.I. Dzhabborov, DSc (Engineering) A.S. Sergeev, Cand. Sc. (Engineering)
V.l. ShamoninCand Sc. (Engineering)

Institute for Engineering and Environmental Problems in Agricultural Production (IEBR)Nch of FSAC
VIM, Saint Petersburg, Russia

Primary tillage and reclamation of logrm uncultivatedféllow) land is a national problem. In this
regard, at different times the decisions were made at the country level concerning the measures to bring these
lands back into use. The study objective was to improve the energy saving and performance efficiency
technologies, machines and equipment for long fallow land rehabilitation in the very humid environment.
The study subject was the indicators of energy efficiency of technological processes and machines applied to
restore the londgerm uncultivated landScientific novelty of this work is in the results of the comparative
assessment of fallow land restoration technologies in terms of productivity, labour and energy inputs and the
qguality of technological processes. Theoretical and experimental methodssedsment, analysis and
synthesis of experimental data were applied in the studies,. The article considers the results of experimental
studies offallow land rehabilitation technologies in the very humid environment of Leningrad Region,
conducted onthexeper i ment al si te AKr aanch pfedFSAE IVEMvingminglkardo o f
summer of 2018. The productivity of tractor/implement systemhpetare fuel consumption, labour and
energy inputs associated with the technological operations to restovmchltivated land were calculated
for the technology in place on the farm, for the recommended technology taking into account the available
machines and equipment, and for the enaaying technology taking into account the machines under
development. Aalysis of the calculation results showed that the promising esexgyg technology, which
makes use of the sdilling unit UKPA-2.4 with the working tools for deep soil loosening and the ring
working tools for surface tillage, was more effective coragato the standard and recommended
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technologies. It provides efficient primary tillage of letegm uncultivated land with the lowest labour and
energy inputs and high quality of rehabilitation.

Key words:long fallow lands rehabilitationtechnology humid environment agratechnical indicators
soll tillage unit quality of technological process
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REGULARITIES OF VARIATION OF PROBABILISTIC ESTIMATES CONCERNING THE
TRACTION RESISTANCE OF TILLAGE WORKING TOOLS

N.l. Dzhabborov, DSc (Engineering); G.A. Semenova
A.V. Sergeev, Cand. Sc. (Engineering);

Institute for Engineering and EnvironmentabBlems in Agricultural Production (IEEP)branch of FSAC
VIM, Saint Petersburg, Russia

Efficiency improvement of technological tillage methods depends not only on the rational speed and
load modes of tillage units, but also on the constructive and dymadncators of tilling working toolslEEEP
- branch of FSAC VIM developed and manufactured experimental prototypes of dynamic tilling tools, highly
adaptable to soil conditions. The aim of research was to obtain the experimental data, to determine the
probabilistic estimates of traction resistance of dynamic and typicatdywamic) tilling tools, and the
patterns of their variation depending on the tillage depth and travelling speed. Experimental data was
obtained for single working tools. The study edis were the regularities in variation of probabilistic
estimates concerning the traction resistanddliofy working tools (average value, dispersion, mean square
deviation, coefficient of variation). The study subject was the practice of ploughiéasessoil tillage.
Mathematical modeling methods, based on the study of physical regularities occurring during the tillage
process, were applied. The energy consumption by tilling tools was estimated in the experimental study.
Experimental data obtainedeve analysed and integratdthe scientific novelty of the work was manifested
in the revealed patterns of probabilistic estimates variation concerning dynamic and standdyh#inain)
tilling tools under different speed and load operation modes. Thtegptesents graphical and empirical
dependences of probabilistic estimates of traction resistance of dynamic and standdsth@naio) tilling
tools under different speed and load operation modes. It was established experimentally that dynamic
working tools compared to typical (nedynamic) working tools provided a decrease in traction resistance
and measures of its dispersion. For example, at a fixed travelling speed of 10 km/h, under the tillage depth
variation from 5 to 15 cm, the traction resistan€elynamic working tools varied within 0.3331.204 kN.
With typical (nordynamic) working tools, this variation was from 0.345 to 1.340 kN. In this case the
dispersion of the traction resistance of dynamic working tools varied in the range of @@& kN, and
that of standard working toolsin the range of 0.10# 0.264 kN. The reduction of traction resistance and
the measure of dispersion of dynamic working tools was also observed at a fixed tillage depth and varied
travelling speed.

Key words:traction resistance; soil tillage; dynamic working tool; probabilistic estimates; regularity of
variation.

For citation: Dzhabborov N.I., Sergeev A.V., Semenova G.A. Regularities of variation of probabilistic
estimates concerning the traction resistaricéllage working tools.Tekhnologii i tekhnicheskie sredstva
mekhanizirovannogo proizvodstva produkcii rastenievodstva i zhivotnovo@8d@. 4(97):160- 170(In
Russia
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