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RESULTS OF THE EXPERIMENTAL STUDY OF A SOLAR POWER PLANT

A. N. Efimova; E.V. Timofeev, Cand. Sc. A.F. Erk, Cand. Sc. (Engineering);
(Engineering); V.A. Razmuk;



Institute for Engineering and Environmental Problems in Agricultural Production (IEB#anch of
FSAC VIM, Saint Petersburg, Russia

Recently, solar energy has found expandingcatjtiral applications due to the pressing need for new
power generating sources in distributed networks. However, the high acquisition costs of photovol
systems andhe low utilisation ratehinder their widespread introduction. The study purpose was tc
estimate the efficiency of a solar power plant and to verify its specifications under climatic conditions
the NorthWest of Russia. The study tested a specially designed and manufactured autonomous solar p
plant. The installation consisted of sigtarestructural photovoltaic modules with the capacity of 315 W
each (Hevel Energy Group, Russia), a storage battery, an inverter, and a charge controller. The study
the fApassive experimento met hod an dnedfordhe nautai c
conditions under different insolation and ambient air temperature. The solar plant demonstrated arc
22% efficiency. The combined smalze (up to 5670 kW) electrical power stations were found most
promising for electricity supplgf the facilities in the remote private farmgig houses for 10 to 30 head,
houses for rabbits, poultry, sheep, and goats as well as residential houses.

Keywords:solar energy, photovoltaic module, electricity consumer, efficiency coefficient

For citation: Efimova A.N., Timofeev E.V., Erk A.F., Razmuk V.A. Results of the experimental study
of a solar power planAgroEkolnzheneriy&2021.No. 3(108):4-13 (In Russia
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15.09.20| 9:30 47,5 37,4 1,4 50 23,7 2 21,57
15.09.20| 10:00 53 37,25 1,8 66 23,2 2,8 24,76
15.09.20| 10:30 700 36,56 7,8 278 24,24 11,2 7,97
15.09.20| 11:00 820 35,28 14,7 519 25,01 20,4 12,38
15.09.20| 11:30 910 34,04 23,3 796 24,1 32,1 17,06
15.09.20| 12:00 970 33,95 24,5 820 23,69 33,9 16,78
15.09.20| 13:30| 1027 32,98 25,9 841 25,2 32,8 16,28
15.09.20| 14:00| 1025 33,06 25 823 24,69 32,5 15,78
15.09.20| 14:30 925 33,15 23,9 789 24,01 32,2 16,76
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15.09.20| 15:00 930 33,36 22,7 760 23,38 31,6 15,93
15.09.20| 15:30 823 33,06 21,2 703 23,03 30 16,67
15.09.20| 16:00 51 33,35 1,8 61 24,08 2,4 23,03
16.09.20| 9:00 63,9 36,56 2,2 82 26,3 2,9 24,63
16.09.20| 9:30 66,7 35,86 1,8 67 25,82 2,5 18,94
16.09.20| 10:00| 167,6 36,56 4,5 166 26,86 6 19,21
16.09.20| 10:30| 200,5 35 5,4 189 25,73 7,2 18,45
16.09.20| 11:00| 108,5 34,9 3,7 128 23,09 5,3 23,29
16.09.20| 11:30 74,4 35,85 2,4 85 21,9 3,6 22,63
16.09.20| 12:00| 105,6 35,73 2,5 88 22,12 3,9 16,55
16.09.20| 13:00| 206,5 36,74 6,3 217 25,61 8,1 21,94
16.09.20| 13:30 27,4 39,35 0,4 17 27,01 0,6 11,24
16.09.20| 14:00 854 35,33 21,7 770 23,5 32 17,57
16.09.20| 14:30| 1125 35,84 3,7 128 24,5 5 23,07
16.09.20| 15:00 61,7 33,45 1,9 64 24,59 2,5 20,16
16.09.20| 15:30 140 35,04 4,2 146 25,25 5,6 20,57
16.09.20| 16:00 39,4 35,35 1 35 25,28 1,3 17,56
17.09.20| 10:00 81,8 38,07 2,2 91 24,65 3,5 20,04
17.09.20| 10:30 141 36,81 3,2 116 25,1 4,4 16,35
17.09.20| 11:00 30,7 35,29 1 35 25,75 1,3 22,50
17.09.20| 11:30 475 34,36 17,8 641 26,43 2,61 25,20
17.09.20| 12:00| 174,8 37,3 4,8 176 23,3 7,4 20,04
17.09.20| 13:00| 211,7 37 7,5 270 24,9 10,3 25,65
17.09.20| 13:30 93,4 37,26 2,7 98 25,31 3,7 21,08
17.09.20| 14:00| 110,4 37,7 2,6 102 25,63 4 17,37
17.09.20| 14:30 79,1 37,06 2,2 84 26,38 3 20,17
17.09.20| 15:00 34,4 35,29 0,9 34 22,89 1,4 18,07
17.09.20| 15:30 60,3 36,37 1,6 62 23,42 2,6 18,89
17.09.20| 16:00 38,2 35,22 15 42 23,47 1,6 27,06
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DIGITAL TWIN OF A PLANT IN GREENHOUSE HORTICULTURE: CASE STUDY OF PEPPER
(CAPSICUM ANNUUM L.)N TRANSPLANT PERIOD

E.N. Rakutkg S.A. Rakutkq A.P. Mishanov; A.E. Markova,
DSc (Engineering); Cand Sc. (Agriculture)

Institute for Engineering and Environmental Problems in Agricultural Production (IEBR3nch of
FSBSI FSAC VIM, Saint Petersburg, Russia

The article considers the experience of using digital twins in various industries and agriculture
Conceptually, digital twins should be a virtual representation of real plants in physical space. The mode
concepts associated with digital twins of crops shown to succeed to the information model of an
artificial bioenergy system developed earlier in the laboratory of energyeaolbgy aspectof
greenhouse horticulture. The wodimedto develop a mathematical model of a digital twin of an
individual gant, to test it on pepper plants grown in artificial lighting conditions and to determine the
response of the model parameters to the light quality. The created mathematical model included fc
modules: 1) primary biometric parameters; 2) optical progenif leaves; 3) description of phyllotaxis
and 4) assimilation indices of plants. An experiment was carried on sweet pepper. The irradiance was
emo | &M Plants were grown under radiation with different amounts of energy in the red and blu
bands,which differed by more than three times. The presence of isomerism of the genetic spiral ws
revealed. The type of phyllotaxis isomerism was statistically insignificant for all recorded parameter:
The effect of the light quality factor on tipdant height, leaf average thickness, chlorophyll content and
transmittance was statistically significant. The ratio of the frequencies of occurrence of left and rigl
isomers for the entire set of plants was found to be close to 2:1. The angle of alignment betwe
successive | eaves was close to the fAgol denodo ar
the light quality was not revealed. Several assimilation indices showed statistically significant depender
on light quality. The radiation use efficignm the process of photosynthesis was found to be 28% higher
under the spectrum with increased content of blue radiation. The created digital twin of a plant h
prospects for improvement in terms of creating a software shell that allows analyzingetopoent of
plants at the transplant stage.

Keywords: agriculture, greenhouse horticulture, digital twin, Industry 4.0, simulation model,
modeling

For citation: RakutkoS.A., Rakutko E.N., Mishanov A.P., Markova A.Bigital twin of a plant in
greenhouse horticulture: case study of pepp€apsicum Annuum L.)in transplant period
AgroEkolnzheneriy2021.No. 3(108):13-33 (In Russiaf
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EFFECT OF LIGHTING FIXTURES SPATIAL ARRANGEMENT ORNERGY AND
ECOLOGICAL PERFORMANCEOF GREENHOUSE HORTICULTURE

S.A. Rakutkd, DSc (Engineering) E.N. Rakutkd; A.N.Vaskirt.

YInstitute for Engineering and Environmental Problems in Agricultural Production (IEERNch of
FSBSI FSAC VIM, Saint Petersburg, Russia

Feder al St at e Budget Educati onal l nstitutdi
Uni v e IRgssid y 0,

When designing greenhouse lighting systems, of importance are the issues of increasing ene
efficiency and improving the quality of the grmg environment for plants are important. The
research aimed to present a mathematical apparatus for describing the distribution of the radiat

flux over the surface, to substantiate and choose the parameters characterizing the uniformity dec
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of illumination and to investigate the effect of the spatial arrangement of lighting fixtures (their
suspension height and location against the boundaries of the irradiated area) on the energy .
ecological performance of greenhouse lighting. The article outlwesous approaches to
determining the average illumination value and presents the formulas for calculating the uniformit
coefficients. Experimental verification was carried out on a horizontal plane simulating the surfac
for growing plants. The proposedethod for assessing energy and ecological performance takes intc
account its two components: energy efficiency was characterised by the coefficient of efficient use
the radiation flow, ecological performance was characterised by the value invérseitoformity of

the generated illumination, the role of which in the greenhouse lighting was revealed from th
literature. The study revealed that with an increase in the suspension height of the lighting fixtu
above the plants, the energy efficiencytitd greenhouse lighting decreased. However, the value of
the ecological performance grew. The simultaneous action of these regularities resulted in t
complex dependence of the energy and ecological performance on the suspension height. To a cel
susgension height value, the energy and ecological performance increased to the maximum and tt
dropped. The study demonstrated that high energy and ecological performance was ensured with
symmetrical arrangement of the light sources.

Key words: greenhouse horticulture, lighting fixture, illumination uniformity, flux efficiency,
energy efficiency, environmental performance
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YIELDING CAPACITY AND QUALITY OF POTATO CULTIVATED BY BIOLOGY-BASED
TECHNOLOGY IN THE CONDITIONS OF THE LENINGRAD REGION

V.B. Minin', Cand Sc. (Agriculture); S.P.Melniko?, Cand. Sc. (Agriculture)
A.M.Zakharov, Cand. Sc. (Engineering): M. A. Vasile\}, Cand. Sc. (Agriculture)

YInstitute for Engineering and Environmental Problems in Agricultural Production (IEBf)nch

of FSAC VIM, Saint Petersburg, Russia

Feder al St ate Budget Educational Il nstituti or
Universityo, Saint Petersburg, Russi a

The updated HELCOM Action Plan Baltic Sea envisages increasing the share of agricultural lanc
cultivated by organic technologies by 2030 to 25% of the total sown area. In Russia, the Federe
Law on Organic Products in force from 01.01.2020 should also promote the switching of Russiar
agricultural producers to organic farming. To develop and pdesardg organic practices to
farmers, since 2016, the institute has performed experiments within organic crop rotation, including
fields with potatoes, beets and perennial grasses. The article presents the study results on pot:
cultivation by the biologybased technology. Three groups of factors were considered in the
experiment- the level of mineral nutrition provided by the compost introduction, the action of
AFl avobacterind nitr ogfanygicides. khe compost wab appliecirota c t |
doses corresponding to 80 and 160 kg N/ha. The potato tubers of the Udacha variety were treats
with bio-preparations during planting. Later, the same preparations were used for spraying the
leaves. Each plot area was 61.8 ifihe eperiments were helchifour replicationsAll analyses
complied with relevant state standards. The weather in 2020 featured relatively cold May and heav
rainfall in July and August. The content of mineral forms of nitrogen (mainly nitrates) in the soil
increased significantlyn June- early July. With an increase in the applied compost dose, the
content of nitrates in the soil also increased. The use of the developed technology, application of th
second dose of compost and-pi@parations allowed to harvest 31.8 t/ha ofid#ad potato tubers.

The preserving degree of potatoes duringmnsonth winter storage was 84-739.7%, of which
93.4% were healthy tubers. Bpweparations contributed to the higher share of preserved healthy
tubers, bringing it to 97% and higher. Duritigg storage of potatoes, the dry matter content in the
tubers did not change significantly; however, the nitrate content decreased.

Key words potato; organic production; compost; biopreparation; organic technology
For citation: Minin V.B., ZakharovA.M., Melnikov S.P., Vasilev M. A. Yielding capacity

and quality of potato cultivated by biologpased technology in the conditions of the Leningrad
Region.AgroEcoEngineering2021.No.3 (108):51-66 (In Russia
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MODELLING OF THE OPTIMAL APPLICATION RATE ORMINERAL FERTILISERS IN
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The article presents ampproach to determining the optimal application rates of mineral
fertilizers with due account for their cost variation in perennial grass cropping on the example of the
cocksfoot grassOactylus glomeratp Fertilisers have a complex effect on the formatad the
grass yields. Their use significantly affects the-seHt of cultivated grasses. The feasibility of the
application amounts of mineral fertilisers was substantiated by mathematical methods of nonlinear
programming based on the created mathemlatimdel describing the dependence of the yield on
medium cultivated soils on the following factors: fertilization rates with nitrogen, phosphorus and
potash fertilisers, the number of cuttings during the growing season, and the height of the grass
cutting The problem was solved through the search for the target function. Two options were
considered determining the minimum cost (the optimal application rates of mineral fertilisers) of
the grass stand formation with the required yield and determiningptit@al yield, which can be
obtained with a different cost combination of mineral fertilisers. The study revealed that the
cocksfoot grass stands with the yield of 9 t/ha demonstrated the lowestsetif 533.4 RUR/t
under the double mowing at a heig@ifit8 cm and only nitrogen fertilisation in the amount of 311.2
kg/ha. The application of phosphorus and potassium fertilisers was advisable for the required yields
above 11 t/ha. The study also demonstrated that the cost variation of phosphorus fedilisbes
least effect on the setfost of cultivated grass and that of the nitrogen fertilisers had the biggest
effect since nitrogen fertilisation was most important for the formation of the cereal grass yield.

Key words perennial grass, yielding caty, mineral fertiliser, optmisation, ndmear
programming
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EFFICIENCY OF THE TILLAGE IMPLEMENT WITH RINGSHAPED TOOLS IN THE
SOSNOVSKY'S HOGWEED CONTROL

N.l. Dzhabborov, DSc (Engineering), A.V. Dobrinov, Cand. Sc. (Engineering)

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

The article considers the application efficiency of a tillage implement withshaged tools
in the Sosnovsky's hogweeHdracleum SosnowsRBytontrol. In the conducted study the UKPA
2.4-4 tillage implement was found to provide the higghality surface tillage with simultaneous
destruction of weeds including the Sosnowskpgweed in two soil cultivations with an interval of
10 to 12 days. Ringhaped tools performed higjuality loosening of the topsoil layer and cutting
of the Sosnovskyb6s hogweed and ot her Whee d s v
proposed metid f or the Sosnovskyds hogweed control
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with replacement plantings of fagtowing and higkyielding cereals and legumes as well as
oilseeds and row crops with their intensive cultivation in compliance with all-taghical
requirements.

Key words Heracleum Sosnowskyi, weed control, tillage implement,-simgped tillage
tool, root stem cutting

For citation: Dzhabborov N.l., Dobrinov A.V. Efficiency of the tillage implement with
ring-shaped tools in the Sosnovsky's Wwegd control AgroEkolnzheneriya2021.No. 3(108):75
90 (In Russian
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INVESTIGATION OF A GRAIN ROTARY CENTRIFUGAL GRINDER PERFORMANCE
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1. lvanov’; Cand. Sc (Physics and Mathematics);
A.l. Sukhoparo¥, Cand Sc. (Engineering)

'Federal State Budget Scientific InstitutibrF e d er al Agri cul tur al-EaRtesear
named after N. V. Rudnitskyo, Kirov, Russia
?\ologda State Dairy Farming Academy named after N.V. Vereshchdgiagda, Russia

3Institute for Engineering and Environmental Problems in AgricultBrabuction (IEEP) branch

of FSAC VIM, Saint Petersburg, Russia

The article presents the design of a rotary centrifugal grain grinding device and considers the
influence of its design parameters on the output variables, which charactepeddtsmance. The
grain is ground between two adjacent discs of the dévibe upper disc (stator) with knives and
the lower disc (rotor) with annular protrusions for grain grinding. The developed design requires the
improvement of some design and kineimgiarameters to reduce the specific energy consumption
during feed grain grinding and to increase the uniformity of the granulometric composition of the
ready product. To meet the target, a multifactorial experiment was set up on barley grinding. The
grain material supply, the rotor speed, the opening of the separating surface, the number of knives
on the inner and outer rings were taken as factors varied at two levels. The electrical energy inputs
for grain grinding, the throughput of the device and #dy product compliance with the zoo
technical requirements were taken as the output variables characterizing the rotary grinder
performance. Adequate and reliable mathematical models were obtained as a result of the data array
analysis; the models allowed establish the effects of the five factors under consideration on the
output variables. This way it was revealed that the increase in energy consumption was promoted to
the greatest extent by an increase in the grain supply; an increase in the throughpuwlecrease
in the number of revolutions of the lower disc; an increase in thdidedtaction conteni by an
increase in the grain supply and the opening of the separating surface on the upper disc; an increase
in the content of particles withdiameter of above 3 minby an increase in the number of knives
on the inner ring of the upper disc.
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WORK QUALITY ASSESSMENT OF TILLAGE IMPLEMENTS

N.l. Dzhabborov, DSc (Engieeing), V.l. Shamonin, Cand. Sc. (Engineering)
A.V. Dobrinov, Cand. Sc. (Engineering)

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

Thearticle presents the results of a comparative work quality assessment of two tillage machines:
commercially available Kombi 3 cultivator (UNIA Group, Poland) and a UKPA implement

with disc and ringshaped tools designed at IEEBranch of FSAC VIM The study identified the
agrotechnical indicators of the work quality of these machines on the surface soil tillage for sowing
beets and coverless sowing of grasses. The experiments established that when the machines w
teamed with a tractor of 1.4alvbar category, UKPR.4-4 surpassed Kombi 3 in terms of major
quality indicators of presowing soil cultivation. UKPA2.4-4 ensured the 100% destruction of
weeds, while the weed control degree of Kombi 3 waS@®%. UKPA2.4-4 demonstrated 90.3%

soil crumbling degree while Kombi B no more than 84%.

Key words:secondary tillage, tillage implement, disc and +&mgped tool, soil crushing,
weed control

For citation: Dzhabborov N.I., Dobrinov A.V. Shamonin V.l. Work quality assessment of
tillage implementsAgroEkolnzheneriya2021.No. 3(108):99-111 (In Russian
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BIOTECHNOLOGICAL POTENTIAL OFBACILLUS SUBTILISTRAIN BASED ON
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T.P. Dunyashey llyina', Cand. Sc. (Biology)D.G. Tiuring,
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Cand. Sc. (Economics), N.l. Novikova Cand. Sc. (Biology)V.Kh. Melikidi?

'Federal State Budgetary Educational Institution of igBducation Saint Petersburg State
Agrarian University, Saint Petersburg, Russia

“Biotrof Ltd., Saint Petersburg, Russia
The aim of research was the sequencing and functional annotation of the genomBafilthe
subtilis strain to identify genes important for survival in silage and rumen conditions, to control the
feed fermentation and the microbiome of the digestive system. Nucleotide sequences were
identified using a MiSeq instrument (lllumina, Inc., USA) together withliSeq Reagent Kit v3
(300-cycle) (lllumina, Inc., USA). Functional genome annotation was performed with PROKKA
1.12 (https://github.com/kbaseapps/ProkkaAnnotation http://vicbioinformatics.com/) and RAST 2.0
(https://rast.nmpdr.org) software tools. Theibformatic analysis of the whole genome sequencing
data of theB. subtilisstrain identified several clusters of genes associated with increased resistance
to unfavorable environmental factors, namely the genes that counteracted the pernicious effect of
the increase in the osmolarity of the environment (genes of glycine bbtadieg protein OpuAc),
genes associated with psychrotolerance (for example, cspA) and lactic acid synthesis. In this regard,
the strain shows promise in its use as a basis fayesfitarter cultures in feed production, as well as
the basis for probiotics in animal husbandry.

Key words.whole genome sequencirBacillus subtilis osmoprotector, lactate
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MANURE UTILISATION TECHNOLOGIES IN THE BALTIC SEA REGION: ANALYSIS
AND EMERGING TRENDS

R.A. Uvarov, Cand. Sc. (Engineering), E.V. Vasilev, Cand. Sc. (Engineering)
E.V. Shalavina, Cand. Sc. (Engineering)

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

A comprehensive approach to environmental problems is possible only through effective
interstate cooperation. The Baltic Sea Region is one of the mmsvmically developed regions in
the world. The sufficient amount of food for 45 million people living on its territory can be
provided only under a high level of agricultural development. The natural and climatic conditions of
the region contribute to thedvancement of animal husbandry. The study considered this branch of
agriculture in detail in the member states of the European Union located in the Baltic Sea region:
Denmark, Sweden, Finland, Estonia, Latvia, Lithuania, Poland and Germany. There58@& 22,
thousand head of cattle in the region, including 9006.1 thousand cows, 54,879.2 thousand pigs, and
2296.24 million poultry. The total amount of animal/poultry manure produced in the region is
595,750.8 thousand tons, of which 335297.1 thousand torm3%)@&re cattle manure; 168,259.6
thousand tons (28.2%) are pig manure; and 92194.0 thousand tons (15.5%) are poultry manure. The
share of liquid and senfiguid manure accounts for 434887.4 thousand tons (73.0%). Passive
composting of solid manure and tpterm storing (maturing) of slurry and sehguid manure are
the most common animal/poultry manure processing practices in the region. Covered storage
facilities and closed installations aggtensivelyintroduced: in the period 2010 to 2017, their share
increased from 9.9% to 18.4% in the solid animal/poultry manure processing and from 15.1% to
28.3% in liquid/semiliquid manure processing. In some countries, in particular Denmark, Germany
and Finland, the technology of biogas production by anaerolestibg is actively promoted.

Key words manure manurehandling utilisation, environmental sustainabilitiongterm
maturing,composting

For citation: Uvarov R.A., Shalavina E.V., Vasilev E. V. Manure utilisation technologies in
the Baltic Sea Regioranalysis and emerging trendsyroEcoEngineeriya2021.No. 3(108): 117
128 (In Russian
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The handling of organic waste, particularly animal and poultry manure generated in the
agraindustrial complex, is of special concern in the Leningrad Region. On the one hand, this
region ranks high in the Russi a®Ontkeeother hand, i 0 |
practically the whole of its territory is found within the Baltic Sea catchment area. In recent
years, the share of small private farms here has demonstrated steady annual growth. In 200
2016 such farms increased the average numbeatte by 2.2 times, the average number of
poultryi by 6.3 times, and the number of pigby 1.8 times. The private farms generally have
an animal stock from one to 20 livestock units. Every year such farms produce above 420,00(
tons of solid organic féfiser with a total nitrogen content of above 2,000 tons. The study aimed
to develop scientifically grounded approaches and methods for environmentally sound manure
handling on private farms along the technological chain from manure production to its
application as an organic fertiliser. The study considered the main related operations
processing, transportation, and field application. The calculations concerned a cattle farm for 10(
cows with bedding housing producing 2190 tons of solid manure per feaprocess the
manure in an environmentally safe way into an organic fertiliser by passive composting, the farm
needs a concrete pad with an area of at least 3380f the farm applies bidermentation
technology, it will need only one drutgpe bicfermenter with a capacity of 49, 23*rand
throughput of 6 t/day. The farm requires at least 62 hectares of agricultural land for field
application of the resulting solid organic fertilisers.

Key words:animal manure, poultry manure, organic fertilisegnure handling, private farm

For citation: Shalavina E.V., Vasilev E. V., Uvarov R.Methods for environmentally safe
use of animal/poultry manure on private farms in the Leningrad Re§gmoEcoEngineeriya
2021.No. 3(108):128140(In Russiam
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EVALUATION OF A NEW THREEPHASE PIG GROWING AND FATTENING
TECHNOLOGY

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

Institute for Engineering and Environmental Problems in Agricultural ProdugteiP) i
branch of FSAC VIM, Saint Petersburg, Russia

Currently, the North American twstage pig housing system with a weasfinish area
i's becoming widespread in Russia. The-freeany
methods of pig housing to be the most effective. However, the capagity fairms and the size
of pig houses limit their usage. A new technology with the elements of-ftesgig housing
was developed for a pig farm for reproduction, growing and fattening of 12000 pigs per year.
The housing system had a single area for lsotv farrowing and completion of growing of
weaned piglets to group them at the suckling and growing stages. Such a technology was foun
suitable for industriakcale pork producing farms. It allowed lessening the stress on the piglets at
the most vulnerdb rearing stages suckling and growing. The new technology was compared
by the authorsdé6 methodology with a standat
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evaluation criteria werthe use of the maipurpose area and tmeeat production per unit ae

The market weight of pigs on the farm with the new housing system was only 3.8% higher.
However, the meat production per unit area was 1.4 times bigger than that in the basic housin
system. The use of the new thy@ease technology with the wetmfinish area will reduce the

total area allocated for lactating sows, weaned piglets and fattening pigs by 9.5 % and increas
the productivity of weaned piglets and fattening pigs by 10%.

Key words:agriculture, pig rearing, technology, multifunctioned¢a
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STUDY OF THE BARN INSIDE CLIMATE PARAMETERS WITH A PORTABLE
MEASURING COMPLEX

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

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

In light of the current challenges of global warming and cow productivity growth, heat stress
in animals is becoming a crucial problem in animal husbandry. The monitoring of the inside air
environment is required to estimate the ventilation performance, identify thHenlkecks in the
barns and reduce the risk of heat stress in cows. In this regard, the study aimed to assess the
microclimate parameters in the livestock houses in summer using 4 Ptftable measuring
complex. The study was conducted on two farms inLérengrad Region in the cow barns with a
loose housing system and a natural ventilation systenth the air inflow through a light aeration
ridge, windows and gates. Four technological groups of dairy cows of different lactation periods
were housed in ead cow barn. According to the study results, the -Bligortable measuring
complex allowed measuring four main parameters of the inside climaie temperature and
relative humidity and the concentration of greenhouse gasmsbon dioxide and ammonia to
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assess its compliance with zootechnical requirements. In summer, under the outdoor temperatures
above + 28 AC and rel ati ve ahumidithindexi(tHi)was76up t C
81, which indicated the heat stress for animals and reduced greductivity. Under these
conditions, the use of additional ventilation and generation of water mist reduced the heat load on
the animals but was not enough to provide the necessary comfortable conditions for the animals and
service personnel.

Key words: cow barn, inside climate, heat stress, temperature and humidity index

For citation: Vtoryi V.F., Vtoryi S.V., llyn R.M. Study of the barn inside climate parameters
with a portable measuring complédgroEkolnzheneriya2021.No. 3(108): 154164 (In Russiai
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13 g% dzw
U 27,7 | 28 29,3 31,1 30,3 | 29,5 31,1 | 30,1
HR | 63,3 | 55,3 54,3 | 46,8 52,7 |1 60,9 53,5 | 57,7
NHs |85 |55 56 |19 43 |84 55 |74

CO, | 1099 | 926 1142 | 925 703 | 1105 808 | 1005
THI | 77 76 78 79 79 79 80 80

s | 27,7279 28,6 | 28,7 29,3 [ 29,4 29,9 | 29,9
HR | 58,6 | 57,2 55,7 | 55,8 54,6 | 62,5 58,3 | 59,1
NHs | 6,7 | 4,9 51 |5,3 5 7,9 6,5 |45

CO, | 879 | 1007 1062 | 1145 1000 1264 1068| 1119
THI | 76 76 29,6 | 77 77 78 79 31,2 [ 80

U 54,2 58,6

HR 6,1 6,5

NHs 1100 1238

CO, 78 81

THI

s | 306|289 28,2 | 27,9 30,5 | 30,8 29,8 [ 29,3
HR | 46,1 |51 52,7 | 52,3 56 61,3 59,7 | 61,4
NHz | 2,7 |41 3 3,2 52 7,4 54 |74

CO, | 791 | 1027 908 | 898 1072 | 1186 1197 1147
THI | 78 77 76 76 80 81 80 79

v |291 288 28,9 | 28,7 30,3 | 30,9 30 |295
HR |48 48,6 50,6 | 48,5 48,9 | 53,3 61,5 | 62,1
NH; | 3,6 |4,4 35 |13 2 6,2 7 7,1
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THI | 77 76 77 76 81 80 80 79
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The purpose of the study was to determine the influence of the feed Itgsed on Daphnia
pulex and Dajana nano gran brands,water quality in terms of microorganisms and suspended
solids content and on the growth and survival of Macrobrachium rosenbergii shrimp postlarvae. The
study design involved 4 groups of shrimp housed in the same conditions, which were assessed over
a period of 14 weeks using periodic observations and biometrics. The study data recorded a
significant difference between the groups, with the best results of growth and survival being
obtained in organisms that received the Dajana nano gran feed regafdieateroquality. In
addition, the valuesf protein in shrimp meat were obtained up to 45% and different quantities of
fatty acids. Daphnia pulex based diets were found to show poorer results in terms of growth and
survival rate of Macrobrachium rosengeshrimp.

Key wordsfish industry, aquaculture, feeding, water quality, survival

For citation: Tikhonov E.A., Trifanov A.V., Bazykin V.lInfluence of feed type and water
quality on the growth and survival of shrimgMACROBRACHIUMROSENBERGIIN
recirculation systemégroEcoEngineaya. 2021.No. 3(108):164-171(In Russia
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