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AHHOMauus.

lpobnema u uenb. B Hacmosiwee epemsi obujeli meHOeHuueli MUpPo8020 pPbiI6HO20 Xxo3slicmea
qensgemcsi ygenudeHue rnpou3godcmea nuuwiesol pbibonpodyKuyuu He MmOJbKO 3a cYem passumusi
akeaKynbmypbi, HO U buoioau4ecKkux ocobeHHocmel opaaHu3Ma 0CcemposhbiX.

Lenbro uccriedosaHuli 18uU0cbs meopemuyeckoe 0b60CHOBaHUE U MpakKmuyYecKkas peanu3dayusi OUeHKU
pocma u passumusi morodu benyau u ee rnomecel co cmeprsdbio, 8 eo3pacme om 0+ 0o 2+
(ceeoriemoK-mpexsemok) 8 ycroeusix MPOMbIWIIEHHO20 pou3eodcmaa.

Memodonoezus. O6bekm uccnedosaHusi — YUCMONOopPoOHbIe ocobu berlyau u ee MOMecu co cmepsisiObio
8 803pacme om cezosiemka 00 mpexsemka, eblpauwieHHble 8 ycroeusix bacceliHa u rpydos8ozo
pbI60800HO20 x03slcmea KpacHodapckozo kpas. pynnbi 6biiu cghopmuposaHbl u3 00HO20 nomema,
ocobel pasnuyanu rno eHewHemy audy. KoHmposibHoe 8bipaujusaHue rpodosnkanock ¢ oceHu 2019 eoda
00 oceHu 2021 2o00a. Becosoli pocm pbib6 onpedensnu ux e3gewugaHueM, KOmopoe rpoeodusiu Ha
gecax ¢ moyHocmbto 0o 0,1 2 8 ympeHHue 4qacbl. Bce OaHHbie eHOcunu 8 ypHan 6uos02u4ecKko20
aHarnu3a 8 gospacme pbib 0+, 1 u 2+. B mpexnemHem go3pacme pblib g3gewiusaru rnocre omsiosa ux u3
npyda memodom cryqaltiHol eblbopku. Ocobeli 8 epynnax pasfnudanu o eHewHemy 8udy.
Onpedensnucb credyowue Mepucmu4yeckue U niaacmuyecKkue Mpu3Haku: Hasecka pbibbl, npupocmsi
JKugol macchl, fTuUHelHbIl pocm. ToOYHOCMb HasecKu U NUHelHbIX rpomepos cocmaensna 0,1 e u cm.
LaHHbie obpabambiganuck ¢ nomouwbro npoepammel «Microsoft office Excel 2010». [ns onpedeneHus
docmosepHoCcMuU pasHuUUbl Mexay epyrnnamu ucrnosb3osanu memod t-kpumepuss CmbrodeHma.
Pe3ynbmamel. BbisigneHo, Yymo 6 eo3pacme cezaonemka, Hasecka ocobeli KOHmMpOrbHOU 2pyrrbi
cocmasuna 36,1 2, onbimHolU — 38,3 2. K KOHUYy KOHMPO/IbHO20 6bipawjusaHusi Hasecka pblb
KOHmMposibHOU u onbimHouU 2pyrrn bbina 1728,3 u 2236,4 e, coomeemcmeeHHo. Pa3Huya — 508,1 epamm.
B onbimHoUl epyrnine abcontomHbIl npupocm xugol macchi pbib 6bi1 pageH 2198,2 2, 8 mo 8pemMsi Kak 8
KOHmposibHoU epynne cocmaensn 1692,2 2. PasHuua 8 cpedHecymoYdHbIx ripupocmax bbina 0,71 e 8
nonb3y aubpudos. [nuHa mena pbib 8 KOHMPOILHOU U OnbIMHOU epynnax cocmasnsna 32,7 u 37,3 cm,
€00M8emcmeeHHo.

3aknroyeHue. CriapugaHue pasfuyHbiX rnopod pbl6 00HO20 cemelicmea 06yC08UO M08bILEHUE
npodykmugHocmu pbi6 8 OOUHAKOBbIX YCrI08USIX KOPMIIEHUSI U codepxaHus. [lonoxumernsHO
nposienieHHbIl 3ghghekm eemeposuca brazonpusimHO ompasusicss Ha MOMECSX Nepeoao MOKOMEHUS,
rosny4eHHbIx om b6esyau u cmepnsdu

Knrouesnle cnosa: nomecu ocempa, besyza, cmeprsiOb, Hagecka, npomepsbl, MPUPOCMEbI.
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Annotation.
Problem and purpose. Currently, the general trend of the global fishing industry is to increase the
production of fish food products not only due to the development of aquaculture, but also the biological
characteristics of the body of sturgeon. The aim of the study was the theoretical justification and practical
implementation of the assessment of the growth and development of beluga juveniles and their hybrids
with sterlet aged 0+ to 2+ (three-year-olds) in industrial production.
Methods. The object of the study: purebred beluga and its crossbreed with sterlet aged from one to three
years, grown in the conditions of the basin-pond fish farming of the Krasnodar Territory. The groups were
formed from the same litter, which differed in their appearance. The duration of the control cultivation
lasted from autumn 2019 to autumn 2021. The weight gain of fish was determined by weighing them,
which was carried out on a scale with an accuracy of 0.1 g in the morning. All data were entered into the
journal of biological analysis at the ages of 0+, 1 and 2+. At the age of three, the fish was weighed after
being caught from the pond by random sampling. Individuals in groups differed in their appearance. The
following meristic and plastic characteristics were determined: fish mass, live weight gain, linear growth.
The accuracy of weighing and linear measurements was 0.1 g and cm. The data was processed using
the Microsoft office Excel 2010 program. The Student's t-test was used to determine the significance of
the differences between the groups.
Results. It was revealed that at the age of one year, the weight of individuals in the control group was
36.1 g, the experimental group was 38.3 g. By the end of the control cultivation, the weight of fish in the
control and experimental groups was 1728.3 and 2236.4 g, respectively. The difference is 508.1 grams.
In the experimental group, the absolute increase in live weight of fish was 2198.2 g, while in the control
group it was 1692.2 g. The difference in average daily gains was 0.71 g in favor of hybrids. The body
length of the fish in the control and experimental groups was 32.7 and 37.3 cm, respectively.
Conclusion. The mating of different species of fish of the same family led to an increase in the
productivity of fish under the same conditions of feeding and maintenance. The positive effect of heterosis
had a positive effect on the first-generation crossbreeds obtained from beluga and sterlet. Key words:
sturgeon crossbreeds, belugas, sterlets, sample, measurements, increments
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AHHOMayusl.

lpo6nema u uenb. [okmpuHa npodosoribkcmeeHHol 6e3onacHocmu Poccutickod ®edepauuu,
HarnpaseneHHasi Ha opmuposaHue 300p08020 numaHusi, npedrnonazaem HE MOMbKO pacuwupeHue
accopmumeHma, HO U ygenuyeHue rpousgodcmea o0bo2auwleHHbIX, Ouemuyeckux U (byHKUUOHasIbHbIX
nuwesnix npodykmoe ¢ ucrosib3ogaHuem 6e30rnacHo20 8 NUU,e80M OMHOWEHUU Cbipbs. Lleris pabombi
3aKnyanacb 8 Mopghomempudeckol oueHke epydHol (Pectoralis m.) u 6edpeHHol (lliotibialis m.) mbiwy
ubinassm 6podnepos, 0OCHOBHOU payUoH Komopbix codepxas OuaudpokeepuyemuH. [JuaudpokeepuyemuH
He obnadaem yumomokcudyeckum dOelcmeueM U Mymaz2eHHOU akKmueHocmbio, 4Ymo Oenaem ez20
be3ornacHbivM Onid  4esiogeka U XKueomHbix. [Ilpu amom 6bi10  ycmaHoerneHo, 4Ymo Oobaska



duaudpoksepuyemuHa K OCHOBHOMY paluoHy criocobecmgyem He mosbKo bbicmpomMy pocmy nmuubl, HO U
yrydwiaem Ka4ecmeo rosly4aemMoz0o Msica.
Memodonoeaus. MukpocmpykmypHbie uccrnedosaHusi bbiru nposedeHb! Mo obwenpuHImoul Memoouke
C ucrionb3ogaHUeM caHHo20 Mukpomoma «MC-2» u ceemoeozo mukpockorna Micros MC-40 M, npu
npogedeHuu oribimog bbinia npumeHeHa cemka AemaHdunosa. B xode uccrnedosaHul ocyuecmerieHa
KonuyecmeeHHasi oueHka rnaowadu U mOsuUHbl MbIUEYHbLIX 80J/I0KOH, KOmopbie 0b03Havanu Kak
napeHxumy. OcmarbHble CmMpyKmMypbl, Haxodsawuecss Mex0y 80/I0KHaMu, paccMampuearnu Kak Crpomy.
Pe3ynbmamsbl. YcmaHogneHo, 4mo rnpu 0obasneHuu K OCHOBHOMY pauyuoHy Ublrissm-6polnepos
OuzudpokeepuyemuHa, 8  uccnedo8aHHbIX  Koju4Yecmeax, He  ObHapy>XeHO  Heaamu8HbIX
MOpP@OI02UHECKUX U3MEHEeHUU 8 rnapeHxume 2pyOHbix U 6e0peHHbIx Mbiwly. KnacmepHbili aHanus
rokasari, 4Ymo napamempsbi epyOHbIX MbILWL, 8CEX ObIMHbLIX 2Py UbIM/ISAM HECKO/ILKO OMu4aromces om
MbIWLY KOHMpPObHOU epynrbl. B epynne ubinasm-6polnepos, pauyuoH kKomopbix codepxan 0,75 2
QueaudpoksepuyemuHa Ha 100 & KOMbBUKOpMa, OMMEYEHO YMEHbLWEHUE MOMUWUHbI MbILUEYHbIX 80JSTOKOH.
OdHako Hado MNpuHsamb 60 6HUMaHue, 4mo Hebosnbwas eblbopka He o3gosnuna eblsgums bonee
Cyuw,ecmeeHHble Pasiuqusi.
3aknroyeHue. [lpu dobasneHuu duaudpokeepuemuHa K OCHOBHOMY palyUOHy Ubinissm-bpolnepos 6
usyyaembix Korudecmeax CyuwecmeeHHbIX MOPGhO1I02UYEeCKUX UBMEHEHUU 8 MapeHXumMe He 0bHapyXeHo.
Kntouesble crnoea: ubinnsma-6podnepsi, duaudpokeepuyemuH, Mopgomempusi, epyoHbie u bedpeHHbie
MbIWUYbl, MbILUEYHAS NapeHxuma

Ana yumupoeaHus: KysbmuHa H.H., Kydpswoe J1.C., Mycaee ®.A., lNempoe O.FO., pobom
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Abstract.

Problem and purpose. The doctrine of food security of the Russian Federation, aimed at a healthy diet,
involves not only expanding the range, but also increasing the production of enriched, dietary and
functional foods using food-safe raw materials. The purpose of the work was to morpho-metrical
assessment of pectoral (Pectoralis m.) and femoral (lliotibialis m.) muscles of broiler chickens, the main
diet of which contained dihydroquercetin. Dihydroquercetin did not have any cytotoxic effect and
mutagenic activity, which made it safe for humans and animals. At the same time, it was found that the
addition of dihydroquercetin to the main diet not only contributed to the rapid growth of poultry, but also
improved the quality of meat.

Methodology. Microstructural studies were carried out according to the generally accepted methodology
using MS-2 sledge microtome and Micros MC-40 M light microscope. Avtandilov's grid was used during
the experiments. In the course of the research, a quantitative assessment of the area and thickness of
muscle fibers, which were designated as parenchyma, was carried out. The remaining structures located
between the fibers were considered as stroma.

Results. It was established that when the studied quantities of dihydroquercetin were added to the basic
diet of broiler chickens, no negative morphological changes were found in the parenchyma of pectoral
and femoral muscles. Cluster analysis showed that parameters of the pectoral muscles of all
experimental groups of chickens differed from the muscles of the control group. In the group of broiler
chickens, the diet of which contained 0.75 g of dihydroquercetin per 100 g of compound feed, some


https://doi.org/10.36508/RSATU.2022.61.78.003

decrease in the thickness of muscle fibers was noted. However, it should be taken into account that a
small sample did not allow revealing more significant differences.
Conclusion. When adding dihydroquercetin to the basic diet of broiler chickens in the studied quantities,
no significant morphological changes in the parenchyma were found.
Key words: broiler chickens, dihydroquercetin, morphometry, pectoral and femoral muscles, muscle
parenchyma.
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AHHOMauus.

lpo6bnema u uyenb. Llenbio GaHHO20 uccriedosaHusi SBMANOCL U3YyHEHUE U OUEHKa Ka4yeCmBeHHbIX
rnokaszameneul msica bbI4KO8-Kacmpamos CUMMEHMasbCKoU MopoO0bl MpuU PasHbIX YPOBHSIX KOPMIEHUS.
Memodonoeus. [ns peweHuss ocmaesieHHbIx 3adady  ucronb308asru  300MexHuU4yeckue U
aHanumu4yeckue MemooObl uccrnedosaHusi. HayyHo-uccrnedosamernbckue pabomsbi npogodunuck 8 ClK
I3 «3aps-1» Kapayaeso-Yepkecckol Pecrybruku.

Pe3ynbmamel. bbidku I-U epynnbl uspacxodoesasiu KOpMo8 o cpasHeHuto ¢ bbiukamu Il epynnbl Ha 28
% 6osibWe, U CcOOMEemMcmeeHHO OHU pocnu boree UHMEHCUBHO 8 rnepebie 9 mecsiues, a K 12-
mumecsiHHOMY go3pacmy 3Hepausi pocma ypasHugaemcsi. OOHako 8 12-18 mecsues 6biyku II-G epynnbi
rnpesocxodunu Mo xueoli Macce ©6bidkoe [-U epynnbl. PasHuuya 6 cpedHecymouHbIx npupocmax
cHusunacb om 20-25 % (6-12 mecsyes) 0o 9 % (12-18 mecsyes). B 18-mu mecsisHom go3pacme bbiuku |-
U epynnbl npesocxodunu bbiykos -G epynnbl no ebixody mywu Ha 0,92 % (52,9 % u 50,5 %
coomeemcmeeHHo) o yboliHomy 8bixody — Ha 1,46 % (55,9 % u 52,9 % coomeemcmeeHHo). Tywu
6b1ukos I-t epynmbi codepxanu 6onbwe cbedobHbIx Yacmel, 4eM myuwu 6bi4ko8 II-U epyrnbl, a makxe
OMHOWEHUEe MaccChl Msica K Macce Kocmel C 803PpacmoM r108bIWasnock fnpu yray4YuweHHoOM numaHuu. B
nosicHU4yHoU u epyOHol 4acmsx myw 6biykoe -t epynnbl meHbwe Mskomu. Macca mskomu e
nosicHU4yHoU 4acmu y 6bl4ykos Il-0 epynnbl M0 OMHOWeEHUK K Macce ee y O6bidkos I-U epynnbi
cocmaensem 67,8 %, macca epydHol yacmu —72,5 %, 8 mo epems Kak mMacca MsKkomu rnepedHux
KoHe4yHocmel 6biykos -t epynnbi cocmasnsem 81 % u welHold Yacmu — 78 % om maccel Mskomu
amux 4dacmel y b6biuykos I-U epynnbi. [pu aHamude copmosol pa3pybku myw ycmaHo8usiu, 4mo y
b6bi4k08 8mopol epyrnbl MosydeH 6osiee HU3KUU 8bIXO0 repsbix COPmo8 Msica pu 8bICOKOM
codepxkaHUU 8 HUX Kocmel Mo CPasHEHUIO C 8biX000M y BbI4KO8 repeol epynnbi. B abcomromHol macce
y myw bbI4ykos |-U epynnbl npesbiweHue Msica 1 copma rno cpasHEHU0 C 3MUM rokazamesiem y 6bI4Ko8
[I-G epynner cocmasuno 16,95 ke unu 34,2 %.

3aknroyveHue. Takum 06pa3oM, 0OBbILEHHbIU YPOBEHb KOpMeHUsT 651a20mEOpHO enusem Ha
rokazamenu pocma u passumusi bbIYKO-Kkacmpamosg cuMMeHmarbCKol Mnopodsl U, cOOMEEMCcmeeHHo,
Ha rnokazamenu wMscHol rnpodykmusHocmu. Krrouesbie crioga: cummeHmarsnbckas rnopoda, 6bl4Ku-
Kacmpambl, ypo8eHb KOPMIIeHUs, mywu 6bI4K08, Kauecmeo Msica, MsICHasi npodyKmusHoCmb, copmosas
paspybka myu.

Ana yumupoeaHus: KynuHuee B.B., llleexyxee A.®, [JlopoxuH H.A. KadecmeeHHbIe rnokazamesnu msca
bbIuKO8 CUMMEHMasbCKOU Mopoobl, BbIPaULeHHbIX 0 pa3HoU mexHomoauu //BecmHuk PsasaHcKo20
eocydapCcmeeHHO020 a2pomexHosIo2u4ecKoeo yHugepcumema umeru .A. Kocmbidega.2022.T14, Ne3. C
20-28 https://doi.org/10.36508/RSATU.2022.52.49.004
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Annotation.
Problem and purpose. The purpose of this study was to study and evaluate the quality indicators of the
meat of Simmental steers-castrates at different levels of feeding.
Methodology. To solve the tasks set, zootechnical and analytical research methods were used.
Research work was carried out in the SPK PZ "Zarya-1" of the Karachay-Cherkess Republic.
Results. Gobies of group | consumed feed compared to bulls of group Il by 28% more and, accordingly,
they grew more intensively in the first 9 months, and by 12 months of age, the growth energy is
equalized. However, at 12-18 months, the bulls of group Il were superior in live weight to bulls of group I.
The difference in average daily gains decreased from 20-25% (6-12 months) to 9% (12-18 months). At
the age of 18 months, the bulls of group | exceeded the bulls of group Il in carcass yield by 0.92% (52.9%
and 50.5%, respectively) in slaughter yield by 1.46% (55.9% and 52.9%, respectively). ). Carcasses of
bulls of group | contained more edible parts than carcasses of bulls of group Il, and the ratio of meat
mass to bone mass increased with age even with improved nutrition. In the lumbar and thoracic parts of
the carcasses of bulls of group I, there is less pulp. The mass of the pulp in the lumbar part of the bulls of
the control group to its mass in the bulls of the experimental group is 67.8%, respectively, the mass of the
chest part is 72.5%, while the mass of the pulp of the forelimbs of the bulls of group Il is 81% and the
neck part is 78% the masses of the pulp of these parts in bulls of group I. When analyzing the varietal
cutting of carcasses, it was found that the bull-calves of the second group had a lower yield of the first
varieties of meat with a high content of bones in them compared to the yield of the bullcalves of the first
group. In the absolute weight of carcasses of bulls of group I, the excess of meat of grade 1 compared to
bulls of group Il was 16.95 kg or 34.2%.
Conclusion. Thus, an increased level of feeding has a beneficial effect on the growth and development
of Simmental steers and, accordingly, on meat productivity.
Key words: Simmental breed, steers-castrates, level of feeding, carcasses of steers, meat quality, meat
productivity, pulp, bones, lumbar and chest parts of carcasses, varietal cutting of carcasses
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AHHOMauus.

lMpo6nema u uenb: B cmpykmype rnocesHbix nnoujadell PsisaHckol obracmu 3epHO8ble Kynbmyphbl
3aHumarom Haubornbuwyo 0o, Komopasi 8 cpedHem 3a 5 nem cocmasuna 57,5 % ¢ meHOeHyuel K
ysenudeHuto (2017 200 — 500,3 mbic. ea, 8 2021 — 628,1 mebic. 2a). HacbiweHHOCMb 3€pPHO8bIMU


https://doi.org/10.36508/RSATU.2022.52.49.004

Kynbmypamu criocobcmeyem HaKOMIeHU UHEKUUU U yXyOweHUr ¢humocaHumapHo20 COCMOSIHUS
rnoceesos. lNomepu ypoxasi 3epHOBbIX Kynbmyp om 6onesHel mo2ym cocmaernsimes om 20 % 0o 70 %,
npu amom b6onee 60 % esudos namozeHo8 rnepedaomcs 4Yepe3 cemeHa. [JelicmeeHHbIM MemoOoM
CHW)XEHUSI pacrpocmpaHeHusi U pa3seumusi [amoeeHo8 sefisslemcsl pompasnueaHue CeMsiH,
aghhekmusHOCMb KOMOPO20, 8 Mnepsyto o4epedb, 3asucum om rfpasusibHo20 8blbopa rnpenapamos.
lNpuHsmue peweHus o uenecoobpasHocmu rnposedeHusi npednocesHoli obpabomku cemsiH u nodbopa
npompasumersisi Heobxo0umo2o criekmpa 0elicmeusi 803MOXHO MOJIbKO MpU Hanu4yuu UHgopmayuu o
3apaxeHHocmu cemsH. Llenb uccrnedosaHus — nposedeHue ¢humonamonoauqdeckol 3KCrnepmusbl CEMSH
Ona onpedenieHuss 8udog8o20 cocmasa 803bydumesielli U CMeneHuU 3apaXeHHoOCMU MOCEe8HO20
Mamepuara sipo8bIX 3epHO8bIX Ky/ibmyp CEeMEeHHOU UHeKyuel C Uerbio MOBbIEeHUS] UX MOCEe8HbIX U
ghumocaHumMapHbIX Ka4ecms u, kak criedcmeue, ypoxasi 3epHa 8 PsizaHckol obnacmu.
Memodonoeus: Obbekmbl uccredogaHuUsi — CeMeHa $poeol MWEHUUbl, Sp08020 SIYMEHSs, 08ca.
®umoakcriepmu3sa bbinia nposedeHa 8 2017- 2021 e2. 8 PsasaHckol obnacmu 6 obbeme 112,04 maic.
moHH, 4mo cocmasuno 46,11 % om obwezo Konudecmea cemMeHHo20 Mamepuana. OueHKy
¢humocaHumapHo20 COCMOSIHUSI CEMSIH SP08bIX 3€PHO8bIX Kynbmyp 8 PsasaHckol obnacmu 2017-2021
22. ¢ ucrnonb3ogaHuem mMemoOuK, ompaxeHHbix 8 [OCTe 12044-93 "CemeHa cefibCKOX035UCMBEHHbIX
Kynbmyp. Memodbl onpedeneHusi 3apaxeHHocmu bonesHaMu" ocywecmensanu compyOHUKU omaodena
3awumsl pacmeHul ¢punuana OIEY "PoccenbxosuyeHmp” no PsasaHckol obnacmu u ®60Y BO PIrATY.
Pe3ynbmambi: AHanu3 ypoeHsi UHQUUUPOBaHUSI CEMSIH SIPOBbIX 3€PHOBbLIX Ky/bmyp 0moesbHbIMU
namozeHamu 6 2017-2021 ee. 8 PsszaHckol obnacmu rokasbigaem, 4Ymo Haubornbuwee
pacripocmpaHeHue Mofay4Yusiu anbmepHapuo3 U 2efbMUHMOCIopuo3. 3apaXEéHHOCMb CEMSIH Sip08biX
3epHOBbIX Kynbmyp anbmepHapuo3oM 3a 200bl uccriedoesaHuli cocmasuna 109,1 mbic. MOHH, a
2efilbMuHmocnopuo3om — 84,51 meic. moHH om ob6béma ¢humoakcrnepmussl. [poueHm rnopaxEeHHocmu
CeMsiH aslbmepHapuUo30M gapbuposast y Apoesol nweHuubl om 28,99 % 0o 62,31 %, y poe8o20 A4YMEeHs
om 36,62 % do 68,23 %, y oeca om 41,55 % 00 49,25 %. [NopaxéHHOCMb CeMSsIH 2e/IbMUHMOCIOPUO30M
bbir1a HUXe, YeM aribmepHapuo3om — 6,5 %-32,82 % e 3agucumocmu om 20da u Kynbmypbl. B meHbwel
cmerieHU cemeHa 3epHO8bIX Kyrbmyp Obiniu nodeepxxeHbl UHUUUposaHuo gysapuodom. Ob6wul
CpeOHEB38EUWIEHHDbIU MPOUEHM 3apaxeHusi 60/Ie3HSIMU CeMSsIH SIpO8biIX 3€PHOBbIX Kylbmyp 3a
uccnedyemsblli nepuod cocmasur 78,21 %. MakcumarbHbil cpedHe838eWeHHbIU MPoueHm ommeyarcs 8
2021 200y u cocmasun 85,26 %, a MuHUMarsbHbIlU cpedHes3geweHHbIl npoyeHm 8 2018 eody — 61,14 %.
Haubonee nodeepxeH pasiuyHbIM rnamoeeHam ceMeHHOU Mamepuar sp08020 SSYMEHS.
3aknroveHue: AHanu3 CeMeHHO20 Mamepuarna 3epHO8bIX Kynbmyp 8 Ps3aHckol obnacmu, nokasar,
Ymo ypoBeHb 3apaxeHHocmu ceMsiH 0oCmamoYyHO 6bICOKUl. [ns 3awumsl ceMsiH U 8cxo008 om
rnopaxeHusi pumornamozeHHbIMU epubamu, HaxodsawWuMucs Ha (8) ceMeHU(ax) u obumarowumu 8 rnoyse,
Heobxolduma obpabomka cemsiH. [lpumeHeHue cucmeMHbIX rfpenapamos 0Ons o0bpabomku cemsiH
cpedHeli cmereHU UHGUUUPOBaHHOCMU MamoeeHamMu ro3eonsem coxpaHumb 11-22 % ypoxas;
buonpenapamos — 4-11 %.
Knroyeeble csiosa: cpumonamornioauyeckasi 3Kcriepmu3a, CeMeHa, Sipoebie 3ePHOB8bIe Kyibmypbi,
sApoesas rnweHuuya, iposoll SYMeHb, 08€c, duasHocmuka, 8036ydumenu 6one3Hel

Ansa uyumupoearusi: JlykesiHosa O.B., Cmynun A.C., AHmowuHa O.A., Basumnosa H.B.
@umonamorioeuyeckas 3Kcriepmu3sa CeMsiH Sip0o8bIX 36pHO8bIX Kynbmyp // BecmHuk Ps3aHckozo
2ocyGapcmeeHHO20 a2pomexHosioau4yeckoeo yHugepcumema umeHu [.A. Kocmbeivyega. 2022.T14, Ne3.
C29- 38 https://doi.org/10.36508/ RSATU.2022.32.77.005
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Abstract.

Problem and purpose. The largest share in the structure of sown areas of Ryazan region is occupied by
grain crops, which on average over 5 years amounted to 57.5% with a tendency to increase (500.3
thousand hectares in 2017 and 628.1 thousand hectares in 2021). Saturation with grain crops contributes
to accumulation of infection and deterioration of the phyto-sanitary state of crops. Losses in crop yields
from disease can range from 20% to 70%, with more than 60% of pathogen species transmitted through



seeds. An effective method of reducing the spread and development of pathogens is seed dressing, the
effectiveness of which, first of all, depends on the correct choice of preparations. The decision on the
advisability of pre-sowing seed treatment and selection of a disinfectant with the required spectrum of
action is possible only if there is information about seed contamination. The purpose of the study was to
conduct a phyto-pathological examination of seeds to determine the species composition of pathogens
and the degree of seed infestation of spring crops with seed infection in order to improve their sowing and
phyto-sanitary qualities, and as a result, grain yield.
Methodology. The objects of study were seeds of spring wheat, spring barley, and oats. Phyto-expertise
was carried out in 2017-2021 in Ryazan region and concerned 112.04 thousand tons, which accounted
for 46.11% of the total amount of seed material. Assessment of the phyto-sanitary state spring crop seeds
was carried out in Ryazan region in 2017-2021 using the methods reflected in GOST 12044-93 "Seeds of
agricultural crops. Determining the infestation with diseases was carried out by employees of the plant
protection department of the branch of Federal State Budgetary Institution "Rosselkhozcenter" in Ryazan
region and Federal State Budgetary Educational Institution of Higher Education RSATU.
Results. Analysis of the level of infestation of seeds of spring grain crops with individual pathogens in
2017- 2021 in Ryazan region showed that Alternaria blight and Helminthosporium disease were most
widespread. Infection of seeds of spring grain crops with Alternaria blight over the years of research
amounted to 109.1 thousand tons, and that with Helminthosporium disease was 84.51 thousand tons of
the volume of phyto expertise. The percentage of seed infestation with Alternaria blight varied in spring
wheat from 28.99% to 62.31%, in spring barley from 36.62% to 68.23% and in oats from 41.55% to
49.25%. Seed infestation with Helminthosporium disease was lower than with Alternaria blight - 6.5% -
32.82%, depending on the year and crop. To a lesser extent, seeds of grain crops were susceptible to
fusarium infection. The total weighted average percentage of infection with diseases of spring grain crops
for the study period was 78.21%. The maximum weighted average percentage was observed in 2021 and
amounted to 85.26%, and the minimum weighted average percentage in 2018 was 61.14%. The seed
material of spring barley was most susceptible to various pathogens.
Conclusion. Analysis of the grain crop seed materials in Ryazan region showed that the level of
infestation of seeds was quite high. Seed treatment is necessary to protect seeds and seedlings from
damage by phytopathogenic fungi located on (in) the seed (s) and living in the soil. The use of systemic
preparations to treat seeds of an average degree of infestation with pathogens allows to save 11-22% of
the crop and biological products save 4-11%.
Key words: phytopathological examination, seeds, spring crops, spring wheat, spring barley, oats,
diagnostics, pathogens.
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AHHOMauyusl.

lpo6bnema u yens. Llenb uccnedosaHull 3aKrroYanacb 8 U3yYeHUU U3MEHeHUsT MUKpobuosioaudeckol
obcemeHeHHOCMU MbifbU,e80U 0BHOXKU MpU ee 8biCywusaHuu u 3amopaxusaHuu. [Mbinbyesass 0O6HOXKa
sensemcsi 6oeamelwuM UCMOYHUKOM 8UMaMUHO8, MUHEpaslbHbIX 8eU,ecms, aMuHOKUCIIOm, a makxe
b6ozama ¢hbeHobHbIMU coeduHeHusiMU. OOHaKo 8 ceexeomobpaHHOU Mbiibyesoll 0OHOXKe codepKumcs
bonee 15 % enazu, Ymo moxem bbimb brazonpusamHol cpedol Ons pas3sumusi MUKPOOP2aHU3MO8.
YrnompebneHue mako2o 6uorio2udeckU akmueHo20 rpoldykma n4Yyesl MoXem fpudyuUHUMb eped
300p086bI0, ABMIASACL MPUYUHOU HE MOJIbKO NuUWesbix ompasrneHull, Ho u psida 3abonesaHudl.
Memodonoezus. NposedeHo onpedeneHue codepxaHusi MUKpobuornosudeckux rokasamernel: obwel
MUKpOGHOU obcemeHeHHocmu, bGakmepul epynnbl  KuweyHou nanodku, 6Gakmepul u3 poda
cmacgpuiokokkos, bakmepul poda Salmonella, Shigella, nnecHesbix epubos, ocmMogburibHbIX OpoXxxKel 8



nbinbyesol 0bHOXKe, 3azomoerieHHol Ha nacekax PssaHckol obnacmu u cmabunusupogaHHOU
ebicywiugaHueM U 3amopaxusaHueMm. OrnpedesieHbl MakxXe OpaaHOIenmuYecKue xapakmepucmuku
(8HewHUl 8ud, apomam, 8KYC) U (bU3UKOXUMUYECKUE: 8IaKHOCMb U KOHUEeHmMpayusi 000pOOHbIX UOHO8
(pH). OnpedeneHue opeaaHonenmuyeckux U (bU3UKO-XUMUYECKUX rokazamerel rposedeHo 8 ®HL|
nyenoeodcmea, MuKpobuonoaudeckux rokasamenel — 6 Ps3aHckol obracmHol eemepuHapHoU
akkpedumosaHHoU nabopamopuu.
Pe3ynbmamel. Pe3ynismamei uccriedosaHull rokasasu rnpucymcmeue 8 Cbipol C8exe3a20mos/ieHHOU
U 3aMOpPOXXeHHOU rbinbyesoli 06HoxKe bakmepul epyrnsl KMA®AHM, nneceneli u dpoxokel. Hanudue
amoli MUKpPOQIIopb! 8 MbifibUe n4es1 ykasbieaem Ha rpobrieMbl, C8sI3aHHbIE C HapyWeHUeM caHUmapHo-
a2uaueHuYeckux mpebosaHuli npu cbope u mpaHcrnopmupoeke npodykma.
3aknroyeHue. [binbuesyro 06HOXKY, 8bICYWEHHY 8 mepMocmame C rpuHyOumesnbHol eeHmurnsyuel
U rnod eaKyymMoM, MOXHO cHumamp 6e30nacHbiM rpodyKmMoOM, maK Kak coOep)XaHUe ramoegeHHbIX U
YCII08HO-MaMO2€eHHbIX MUKPOOP2aHu3Mo8 coomeemcmeayem mpebosaHusiM TexHU4Yecko2o pearameHma
«O 6e3onacHocmu nuwesol npodykyuu», a dpoxKu U rnneceHu omcymemesyrom. 3mo rnodmeepxdaem
rnpuaoGHoCcMb u3y4yaemoz0 ripodykma 0518 nompebrieHUs1 YHeI08E€KOM.
Knrodesble cnoea: nbinbyesass 0OHOXKa, Mukpobuosroaudyeckass be3onacHocmb, cmabunusayus,
MmexOyHapoOHble mpebosaHusi

Ansa yumuposaHusi: [lorikosa M.A., bBydHukosea H.B. OueHka Mukpobuonoaudyeckoli
obcemeHeHHoCcMU nbinsbyesou obHoXxku  //  BecmHuk Ps3aHckozo eocydapcmeeHHO20
aspomexHornoaudeckoao yHusepcumema umeHu [1.A. Kocmebiyesa. 2022.T14, Ne3. C 39-45
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Abstract.

Problem and purpose. The purpose of the research was to study the change in the microbiological
contamination of the bee pollen during its drying and freezing. Bee pollen is the richest source of
vitamins, minerals, amino acids, and is also rich in phenolic compounds. However, more than 15% of
moisture is contained in freshly selected bee pollen, which can be a favorable environment for the
development of microorganisms. The use of such a biologically active product of bees can be harmful to
health, causing not only food poisoning, but also a number of diseases.

Methods. The content of microbiological indicators was studied: total microbial contamination, bacteria of
the Escherichia coli group, bacteria from the genus Staphylococcus, bacteria of the genus Salmonella,
Shigella mold fungi, osmophilic yeast, bacteria from the genus Staphylococcus, in bee pollen harvested in
apiaries of the Ryazan region and stabilized by drying and freezing . Also, organoleptic characteristics
(appearance, aroma, taste) and physico-chemical characteristics were carried out: determination of
humidity and concentration of hydrogen ions (pH). The determination of organoleptic and physico-
chemical indicators was carried out at the Federal Scientific Center for Beekeeping, microbiological
indicators - at the Ryazan Regional Veterinary Accredited Laboratory.

Results. The results of the research showed the presence of QMAFANM group bacteria, molds and
yeasts in raw freshly harvested and frozen bee pollen. The presence of this microflora in bee pollen
indicates problems associated with violation of sanitary and hygienic requirements during the collection
and transportation of the product. Conclusion. Bee pollen dried in a thermostat with forced ventilation and
under vacuum can be considered a safe product, since the level of presence of pathogenic and
opportunistic microorganisms meets the requirements of the Technical Regulation "On Food Safety", and
there are no yeasts and molds. This confirms the suitability of the studied product for human
consumption.

Key words: bee pollen, microbiological safety, stabilization, international requirements

For citation: Popkova M.A., Budnikova N.V. Evaluation of microbiological obsemination of bee pollen //
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AHHOMauus.
lpo6nema u yenb. Llenbo Hacmosiwezo uccriedosaHus sierisiemcsl nposedeHuUe aHanu3a 00cmo8epPHbIX
pasnuyul  azpoxuMuyYecKux rokasamesield npu noMowu keaHmunel pacrnpedeneHuss CmbodeHma,
M0JTy4EeHHbIX MPU 1OCMaHOBKe 3KCMEPUMEHMOB8 8 M0/1e8bIX yCr108UsIX, U M0060p MUHUMAabHO20 obbema
8bI60OPKU.
Memodonoeus. [ns docmuxeHuUss uenu U omeema Ha [ocmassieHHble 80Mpockl bbinu npoeedeHb!
3KcriepuMeHmarbHble Uccriedo8aHusi 8 [101e8biX ycrioeussx Ornd U3YHYEeHUs] BJIUSIHUSI Opa2aHU4YecKoz2o
y0obpeHusi Ha ocHoge omx0do8 XueomHoeodcmea, ycmaHo8ieHUss onmumMaribHbix 003 Mod oeec u
03UMYI0 POXb 8 08yX 38€HbSX cesoobopomos. [loyga — 4YEepPHO3eM 8bIUEsI0HEHHbIl criaboz2yMyCHbIl
MOWHBIU  [I€2KO2NIUHUCMbIU Ha J1IeCCOBUOHbIX MsDKenbIX cyanuHkax. Memodbl uccrnedosaHull
obwenpuHsamseie. Pe3ynbmamsbl 3KcriepumeHmog obpabambiganiuCb Ha KOMMbHOMEPHOU rnpospamme
Statistika 10.
Pe3ynbmamsi. Pe3yrnbmambl agpoXumMuyecKux uccredosaHull rnokasanu 6bICOKy 3¢hchekmueHOCmb
opaaHu4ecko20 ydobpeHusi Ha OCHOg8e 0mxo008 xusomHogodcmea 0o3ol 10m/za+ghoH nod osec u
dosol 15 m/ea+gpoH nod o3umyro poxb 8 cegoobopome. [locmosepHO noewicuniocb codepxaHue N,
P205, K20, ycununacb mukpobuornozaudeckass akmueHocmb ro4yebl. O0Hako 8 nepebili 200 eHeceHuUs!
opzaHu4eckoeo y0obpeHuUsi Ha O0CHO8e 0mx0008 XueomHosoOcmea 00 08eC CyUWEeCmB8EeHHbIX
u3MeHeHuUll 8 codepxkaHUU 2yMyca He OKa3alsloCb, a I0C/le 8HECEHUSI OpeaHu4yecko2o yOobpeHus Ha
ocHoge omxo008 xxugomHogeodcmea o0 03UMYH POXb codepxaHue 2ymyca ysesnudunock Ha 0,2-0,4 %.
Cmamucmuyeckass obpabomka pe3ynbmamos8 ycmaHosusia CyWweCcmeeHHOe 6rusiHUe uccredyemozo
ghakmopa, nodmeepx0eHHoe onmuMarsibHbIMU 3Ha4YeHUsIMU KeaHmurel pacripedesneHuss CmbrodeHma.
bbin nodobpaH riymem mModenuposaHusi MUHUMarbHbIU 06beM 8bI6OPKU, Npu KOMOPOM 8bIrOfHS/10Ch
ycnosue a<0,05
3aknroveHue. B pesynbmame uccriedogaHus OblLIO yCmMaHOBMEHO, 4YMO 6HECEeHUe OpaaHUYeCcKo20
y0obpeHusi Ha ocHoge omx0008 xuesomHosodcmea 0osoli 10 m/za+goH nod osec u 0osol 15 m/za+ghoH
rnod o3umyto poxb 8 cesoobopome oKa3bleaem Cyu,ecmeeHHoe 8/IUSHUE Ha agpoxumMmuyeckue ceoticmeaa
rnouyssl.
Knroueeble crniosa: aspoxumus, opzaHuyeckoe y0obpeHue, [o4ysa, KeaHmMunu pacripedeneHusi
CmbrodeHma, 0b6bem 8b160pKU, OOCMO8EPHOCMb

Ans yumupoeaHusi: Cadosass U.N., 3Baxaposa O.A. AHanu3 00cmoeepHbIX pasnuyul
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Problem and purpose. The purpose of this study was to analyze significant differences in agrochemical
parameters using Student's distribution quantiles obtained when setting up experiments in the field, and
to select the minimum sample size.

Methodology. To achieve the purpose of the study and answer the research questions, experimental
field studies were conducted to study the effect of the livestock-based organic fertilizer and to establish
optimal doses for oats and winter rye in two crop rotation links. The soil was a leached low-humus
powerful light clay chernozem on forest-like heavy loams. Research methods were generally accepted.
The results of the experiments were processed using computer program Statistika 10.

Results. The results of agrochemical studies showed the high efficiency of the effect of the livestock-
based organic fertilizer at a dose of 10 t/ha + background for oats and a dose of 15 t/ha + background for
winter rye in crop rotation. The content of N, P205, K20 significantly increased, and the microbiological
activity of the soil also increased. However, in the first year of applying the livestock-based organic
fertilizer for oats, there were no significant changes in the humus content, and after applying it for winter
rye, the humus content increased by 0.2-0.4%. Statistical processing of the results established a
significant influence of the studied factor, confirmed by the optimal values of Student's distribution
guantiles. The minimum sample size was selected by modeling, under which the condition ¢<0,05 was
fulfilled.

Conclusion. As a result of the study, it was found that the introduction of the livestock-based organic
fertilizer at a dose of 10 t/ha + background for oats and a dose of 15 t/ha + background for winter rye in
crop rotation had a significant impact on the agrochemical properties of the soil.

Key words: agrochemistry, livestock-based organic fertilizer, soil, Student's distribution quantiles, sample
size.
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AHHOMayusl.

BaxHbIMuU riokazamesisiMu Oris OUEHKU XU3HEeOesimesibHOCMU CeMSsIH 3epHOB8bLIX Kyfbmyp S18/Is1omcs
3Hepausi npopacmaxus u nabopamopHasi ecxoxecms. Hay4HbIl uHmMepec ebi3bigaem eriusHUE Ha 3Mu
MpU3HaKU U3MEHEHUE ypO8HsI rnumaxusi u eo3pacm copma. Hamu ebibpaHbl Ho8ble, He UCMOoMb3yemMble
paHee 8 xosslicmee, palioHupogsaHHble Onsi peacuoHa copma Avena sativa bynawbili (2012) u Secale
cereale BecHsHka (2016), e8o030enbigaeMble 8  WECMUMNOIbLHOM  3€pHOMpPassHonponawHoOM
cesoobopome. Omu copma XOopowlo Om3bi84YUBbl HA BHECEHUE Op2aHUYeCKUx U MUHepasbHbIX
y0obpeHut, ycmol4usbkl K 6051e3HIM U 8pedumersisiM, XOpoWo repexusarom KOHMPacmHbIe no200HbIe
ycrosusi, xapakmepHble 0Onsi HedepHo3dembs, u Oarwue cmaburibHble ypoxau He3asucumo om
no2odHbix ycnosul. [1o0 u3MeHeHUeM ypPOBHS NumMaHusi [MMOHUMAaemcss BHEeCEeHUEe asmopCcKO20
opzaHuU4ecKo20 yO0obpeHuUs Ha 0CHO8e 0mMx0008 XU80MHO800Ccmeaa.

lpobnema u uens. Lenbto uccnedosaHuli s8unocb MooenuposaHUe Ha OCHoge OUHaMUKU 8CX0008 U
3Hepauu fnpopacmaHusi ceMsiH oeca U 03UMOU PXU cmapbiX U HOBbIX COPMO8 Mpu PasHbIX YPOBHSX
numaHusi Ha YepHO3eMe 8bIULE/IOHEHHOM HU3KO020 YPOBHS r171000p00Us.

Memodonoaus. MenkodensiHouYHbIl noneeol onbim 6bin 3anoxed 8 OO0 «JIA-Cepsuc AMPO»
Baxapoeckoeo palioHa PsizaHckol obnacmu. Bbino nocmaeneHo Onsi cpasHeHusi dea r1abopamopHbix
ornbima o npopaujusaHuto ceMsiH oeca copma opuzoHm (1979) u o3umou pxxu copma YynnaH (1979) u
cemsiH ogeca copma bynaHrbit (2012) u o3umoti pxxu copma BecHsiHka (2016). KoHmpornb 1 — 3aMo4YeHHble
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8 8000MposoOHOU 800e ceMeHa. B cmambe npusodsmcsi pesynbmambl uccriedogaHuli mosbKo Mo
Hauboree 3Ha4YuMbiM 8apuaHmam Ol COrMOCMaessieHUsl pPes3ysbmamos; KOHmMposb 2 — 6e3 8HeceHUs
yOdobpeHuli u eapuaHm 2 — ¢poH (MuHepanbHble yO0bpeHusi eecHol), eapuaHm b5 — eHeceHue
opaaHu4yecko2o ydobpeHusi Ha ocHoge omxodoes xusomHogsodcmea 0o3sol 10 m/za + ¢hoH nod osec u
gapuaHm 7 — gHeceHUe opaaHu4Yeckoao y0obpeHusi Ha ocHoge omxo008 xusomHosoOcmea 0o3ol 15
m/2a + ¢poH nod o3umyro poxb. CemMeHa OrbIMHbIX 8apuaHmMo8 3aMadyugarsiiCb 8 MOY8EHHOU 8bIMSIKKE.
JlabopamopHasi ecxoxecmsb usydanack no FOCTy 12038-84. SHepaus npopacmaHusi onpedensnack o
FOCTy 10968-88. Ha kaxdom eapuaHme uccredoganu o 10 cemsH. CemeHa o03uMol pxu
npopawusanu aHasnaoeu4yHo. [ns umMumayuu npoyecca npopacmaHusi UcCMofib308asu U38ECMHbIE
YHKUUU U J102-JI02UCMUYECKYIO pe2peccuto, M038O0JISAWY0 nMpeobpas3osamb Kpusyr 8 JIUHEUHYHo
Koppenayuto 0ns  nposedeHuss MameMamu4eckoeo aHanusza. Cmamucmuyeckue o0bpabomku
pe3ynbmamos nabopamopHbIX OMbIMo8 Mpoeodusiu C UCIMOb308aHUEM KOMIbIMEPHOU MpospamMmb]
Statistika 2010.
Pe3ynbmambl. Pe3ynbmamsl pacyema 3Hepauu rpopacmaHusi u riabopamopHol ecxoxecmu CeMsiH
rokasanu MakcuMmasibHble 3Ha4yeHUusi y CeMsiH pacmeHull osca copma bynaHbil, 3aMOYEHHbIX Ha
gapuaHme 5, 20e aHepaus rnpopacmaHusi cocmasusnia 96 %, nabopamopHasi ecxoxecmp 98 %. Omu
3HayveHusi bbinu Ha 7 u 6 % coomeemcmeeHHO 8biue 0 CPaBHEHUK C cemMeHamu copma [opu3oHm.
AHanozu4yHble pe3yrnbmamel MOy4YeHbl U Yy CeMsiH pacmeHuli o3umol pxxu copma BecHsiHka Ha
eapuaHme 7 o cpasHeHuto ¢ cemeHamu copma YynnaH — Ha 5-7 %. Pe3ynbmambl ModOenupogaHusi
fpoyecca rnpopacmaHus ceMsH rokasanu Ons npumepa o oscy copma bynaHbil 8 JOuHamuke.
BenuyuHa, obpamHas cpedHeg38eweHHOU 8eflUYUHEe popacmaHusi CeMsiH UsMepsifiacb Kaxoble CymKu.
CemeHa osca npopacmarnu OpyXHO (8 KOPOMKUE CPOKU U Ky4YHO) U UMESIU MECHYH KOPPEsISUUOHHYH
c8s13b CO cKopocmbio ripouecca. paguyecku npouecc rnpopacmaHusi CeMsiH ogca copma bynaHbili Ha
eapuaHme 5 onuceigasnics S-obpasHol kpueoul. [locmpoeHHass Kpusasi OMHOCUMESbHbIX MPUPOCMO8
oxapakmepu3oeaHa Hamu Kak ybbigaroujasi ¢ 3amednsrouwelics Oeepeccuel. Brnocrnedcmeuu epapuk ¢
nomouwbro npobum aHanusa euOOU3MEHUSIU 8 T[PSMOIUHEUHbIU Ornsl U3y4YeHUs 3aKkOHoMepHocmel
npouecca. Amo 8bIsI8UIIO MPSAMYI0 3agucumocmsb. Yyem 6onbwe npupocm (N), mem ebiwe u despeccusi
(AN). KoagbgbuuyueHm koppensuuu, K npumepy, Onsi rMpopoCwUX 3epeH oeca U OUHaMUKU rpouecca,
Haxodurics 8 npedenax 0,522-0,880, ymo onucki8anocs UHEUHOU 3a8UCUMOCMbIO; @ rpeobpasosaHue
OMHOCUMEsIbHO20 MpuUpoCcMa, U, 3Ha4yum, cKopocmu rpopacmaxusi, Haobopom, ebisierieHo 8 0b6pamHo
rpornopyuoHansHoU 3asucumMocmu om 3mol 8e/lUYUHbI OMHOCUMEbHO20 Npupocma.
3aknroyveHue. YcmaHO8/1eHbI MaKCcuMalsibHble B8€/1UYUHbI Mpu 3amMaqyueaHuu CeMsiH 8 [104Y8EHHOU
8bIMSIKKE, MOSIy4YeHHOU Ha eapuaHme 5 — 8HeCeHUEe opeaHuU4Yyeckoz20 yO0obpeHusi Ha OCHO8e 0mx0008
)xueomHoeodcmea 0Oos3ol 10 m/za + ¢oH nod osec u BapuaHme 7 — BHECEHUE OpeaHU4YecKoz20
y0obpeHusi Ha ocHoge omxodo8 xuesomHoeodcmea dAos3ol 15 m/za + ¢hoH MO0 O3UMYK POXb, Ha
KOmopbIx 3Hepausi npopacmaHusi u nabopamopHas ecxoxecmsb 8biwie Ha 2 U 4 % coomeemcmeeHHO Mo
cpasHeHul ¢ cemeHamu koHmposns 1. [lpu cpasHeHUU cmapbiXx U HOBbIX COPMO8 [POCIEXeHa
MeHOEHUUSI CHUWXEHUS aKkmueHOU XU3He0essmeslbHOCMU Y Mep8biX, HYMO BbIPAaXEeHO 8 YMEeHbUWEeHUU
Koruyecmea rpopocliux cemsiH 8 0aHHoe epems Ha 2,1 % y osca u 0,9 % y o3umol pxu. Pe3ynsmamel
modlenuposaHusi npouecca rpopacmaHusi CeMsiH C y4emoMm OuHaMuku rfomo2ym 6 OarbHeluwem
8bISIBUMb Makue MpPoUecchl, Kak rokou, 00/1208€4HOCMb, Ka4ecmeo ceMsiH U op.
Knouyeeble crioea: cemeHa, copm, 3Hepausi rnpopacmaHusi, JsiabopamopHas  8CX0XecCcmb,
modenuposaHue
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Abstract.
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Germinating energy and laboratory germination are important indicators for assessing the viability of grain
crop seeds. A change in the level of nutrition and the age of the variety having influence on these traits
are important for research. New varieties Avena sativa Bulaniy (2012) and Secale cereal Vesnyanka
(2016) were selected, which had not been previously used on the farm, released for the region and
cultivated in a six-field grain-grass row crop rotation. These varieties were well responsive to organic and
mineral fertilizers, resistant to diseases and pests, survive the contrasting weather conditions
characteristic of the Non-Black Earth Region, and give good yields regardless of weather conditions.
Changing the level of nutrition meant the introduction of the authors' organic fertilizer based on animal
waste.
Problem and purpose. The purpose of the research was modeling based on sprouting dynamics and
germinating energy of old and new varieties of oats and winter rye at different levels of nutrition on
leached chernozem of low fertility.
Methodology. A small-scale field experiment was established at LLC LAG - Service AGRO, in
Zakharovsky district of Ryazan region. Two laboratory experiments were set up to compare the
germination of oat Gorizont variety (1979) and winter rye Chulpan variety (1979) and oat Bulany variety
(2012) and winter rye Vesnyanka variety (2016). Control 1 included seeds soaked in faucet water. The
article presents results of studies only of the most significant options for comparing the results: control 2
having no fertilizers and option 2 being a background (mineral fertilizers in spring); option 5 with an
organic fertilizer based on animal waste at a dose of 10 t/ha + a background for oat and option 7 with an
organic fertilizer based on animal waste at a dose of 15 t/ha + a background for winter rye. The seeds of
the experimental variants were soaked in a soil extract. Laboratory germination was studied according to
GOST 12038-84. Germinating energy was determined according to GOST 10968-88. For each option, 10
seeds were examined. Seeds of winter rye were germinated in the same way. To simulate the
germination process, known functions and log-logistic regression, allowing to convert the curve into a
linear correlation were used for mathematical analysis. Statistical processing of the results of laboratory
experiments was carried out using computer program Statistika 2010.
Results. The results of calculating the germinating energy and laboratory germination of seeds showed
the maximum values for oat plants of Bulany variety, soaked in option 5, where the germinating energy
was 96% and laboratory germination was 98%. These values were 7 and 6% higher, respectively,
compared with seeds of Horizon variety. Similar results were obtained for winter rye plants of Vesnyanka
variety in option 7 compared with Chulpan variety - by 5-7%. The results of modeling the process of seed
germination were showed, for example, for oat of Bulany variety in dynamics. The reciprocal of the
weighted average seed germination was measured every day. Oat seeds germinated together (in a short
time and in a heap) and had a close correlation with the speed of the process. Graphically, the process of
seed germination of oat variety Bulany in option 5 was described by an S-shaped curve. The constructed
curve of relative increments was characterized as decreasing with decelerating degression.
Subsequently, the graph was modified into a straight line using probit analysis to study the patterns of the
process. This revealed a direct relationship: the greater the increase (N) was, the higher the degression
(AN) was.The correlation coefficient, for example, for sprouted oats and the dynamics of the process, was
in the range of 0.522-0.880, that was described by a linear relationship; and the transformation of the
relative growth, and, therefore, the germination rate, on the contrary, was found to be inversely
proportional to this value of the relative growth.
Conclusion. The maximum values were established when seeds were soaked in the soil extract obtained
in option 5 with an organic fertilizer based on animal waste at a dose of 10 t/ha + a background for oat
and option 7 with an organic fertilizer based on animal waste at a dose of 15 t/ha + a background for
winter rye, where the germinating energy and laboratory germination were higher by 2 and 4%,
respectively, compared with control seeds 2.1% for oat and 0.9% for winter rye. The results of modeling
the process of seed germination, taking into account the dynamics, will help in the future to identify such
processes as dormancy, longevity, seed quality, etc.
Key words: seeds, variety, germinating energy, laboratory germination, modeling
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AHHOMayus.
lMpo6nema u uenb. CospemeHHble M00Xx00bI K CO30aHUK cucmeMbl buosioau4eckoz20 3emedenus
0bycrioenugarom MOCMOSIHHbIU MOUCK HOBbIX Mymel MO8bIWEHUS Mo4Y8eHH020 mi1odopodus. pu amom
bonbwoe eHUMaHue ydensemcsi UCMO/b308aHU buonoaudyeckux MenuopaHmos. B cucmeme
pecypcocbepezarou,e2o 3emedenusi WUPOKO U38ECMeH rpueM yObopKU 3epHOBbIX C U3MEsIbYeHUEeM U
nocnedyrowel 3anawkol conomel. [NepcriekmugHbiM criocobom obozauweHusi MoYebl numamesibHbIMU
aneMeHmamu U  yrydweHuss €€ aspOoXUMUYECKUX Xapakmepucmuk MOXem makxe cmamb
ucrionb3oeaHue noboyHbIx Npodykmoes nmuuyesodcmea — ryxa u rnepa. Llens uccrnedosaHusi — usyyeHue
8MIUSIHUST 3anawiKu COMIOMbl U Myfb4YU U3 KYPUHbIX rnepbes Ha 600HO-¢husuyeckue ceolicmea rno4ebi u
ypoxatiHocmb Kapmodgberisi.
Memodonozus. ViccnedosaHusi nposedeHbi 8 se2emauuoHHbIl nepuod 2022 200a Ha cpedOHeMOU,HOM
0rno030/1eHHOM 4YepHo3eme 8 3axaposckoMm patioHe PssaHckol obnacmu. W3yyanu cnedyrouwue
gapuaHmbl 1) KoHmpornb — 6e3 8HeceHUsT buoIo2UYECKO20 MefuopaHma, 2)MenuopaHm 1 — eHeceHue
u3mMesib4eHHOU COMoMbl 03UMOU MWeHUUbl; 3) MesuopaHm 2 — 8HeceHue Myrb4yu U3 KypUuHO20 repa.
YuemHas nnowadb densHoK 50 M? 1o8mMopHOCMb Ofbima YemblpexkpamHas; pasMmeuweHue eapuaHmos
8HYmMpU M08mMopeHUll — paHOOMU3UPO8aHHOe. WV3merib4yeHue CosIoMbl po8oousiu OOHOBPEMEHHO C
ybopKoU 03UMOU MWeEeHUUbl 3€PHOBbIM KOMOaUHOM C yCMaHOBEHHbIM U3MebYyumersnemM, 4mo
obecrieyusano pasHoOMepHOe pa3pacbieaHue COJIOMbI MO 8apuaHmy ofbima; 3adesika U3MeslbYeHHOU
COJIOMbI 8 MOY8Y — OCEHbBIO B0 8PEMST OCHOBHOU 06pabomku noysbl. Myrb4y u3 KypuHo20 rnepa rnosydanu
nymem u3mMmesribYeHuUsi UCXO0HO20 Mamepuana Ha hpasMeHmbl paamepom 00 2 CM, MporycKkasl yepes
usmenbyumesils  0mxo008. [loslydeHHy0  Myfibdy  8HOCUIU  8ecHoU npu rocadke  KiybHel
HerocpedcmeeHHO 8 KaxkOyto NIyHKy u3 pacdyema 100 e mynbyu Ha 10 k2 no4yebl. OcmarsbHble 351eMeHMbI
aspomexHUKU He pasfudanucb o eapuaHmam U O6biiu  obwenpuHambsiMu Mpu  ebipaljusaHuu
kapmogbensi 8 Hawel 30He. Ombop npob nouskl, onpederieHue enaxHocmu, yderibHol U o06beMHoUl
Macchl 1o4ebl poeoousiu Mo U38eCmMHbIM MemoOuKaM, UCMOb3y coomeemcmeyoujue cmaHdapmel.
lNokazamenu obuwjel, kanunaspHoU U HeKkanunaspHoU nopucmocmu onpedensnu pacyemHbiM crnocobom
Ha 0CHOBaHUU OaHHbIX MO enaxHocmu, ydesrbHOU U 06beMHOU Macce noYssl. YpoxaltiHocmb kapmodgherns
no eapuaHmam orbima onpedesnsanu MemodoMm crnowHolU ybopku OensgHoK ¢ nocnedyrouum
nepecdemom Ha 1 e2a. Cmamucmudeckyro 006pabomky Mnofy4YeHHbIX OaHHbIX Ocyuwecmensnu ¢
ucrnonb3oeaHuem nakema «Statistika.
Pe3ynbmamsbl. BHewHUM 0CMOMPOM yCcmaHO08/1eHO, Ymo 06pasubl noysbl ¢ yOOBpEeHHbIX 8apuaHmos
bonee pbixrible, UMEM MESIKO3EPHUCMYIO CMPYKMYypYy U XOPOWY aspayuro o CPasHEHUK C o4eol
KOHMPpOIbHO20 8apuaHma. JlabopamopHbie uccriedosaHusi no0meepOusiu MoIOKUMEbHbIE USMEHEHUSs
8 B800HO-(bu3U4ECKUX ceolicmeax 1048kl OfbIMHbIX 8apuaHmos: Mpu eHeceHUU 6uomenuopaHmos
npoucxodum CHuU)XeHue 0b6bEeMHOU Macchl, No8bIWEHUE MopUCMOocMu U nosIHOU 81a20eMKOCMU 104Yesbl.
B onbimHbIx 8apuaHmax nony4yeHbl docmoegepHbie rpubasku ypoxalHocmu KiybHel no OmMHOWEHUK K
KoHmposo, cocmasuswue 6,9-12,2 %, npudem 8 gapuaHme ¢ 8HECEHUEM MyIMbYU U3 KYPUHbIX Nepbes
rosioXumersibHble ~ U3MEHEeHUs] ~ 8Cex  rokasamernel  8blpaxeHbl  cunbHee.  3akrnyeHue.
OkcnepumeHmanbHO  MOOMEEPXKOEHO  yrydweHue  800HO-¢huudecKkux ceolicme  rno4Ysbl  npu
ucrnonb3oe8aHuu buomerniuopaHmos: fnoyea Ha yO0bpeHHbIX eapuaHmax bbina 6onee pbixnol, umena
Xopowyr aspayuro u boree 8bICOKyHD 8000ydepxusarouyro crnocobHocmb. B umoze yny4wunuck
ycriosusi numaHusi pacmeHul, Ymo fpusesio K yeesludyeHuro ypoxatHocmu KiybHel Ha 6,9-12,2 %. lNpu
3MOM BHeCeHUe MyJrb4Yu U3 repbes OkKa3bieaem bosiee 3HaqyuMbil 3¢hghekm Ha ece uccriedo8aHHbIe
rokaszamersiu, 4em 3anauwika cosioMbl.
Knroyesnlie cniosa: kapmocgbesnb, buonosudeckue MenuopaHmel, 3anawka uU3Mesib4eHHOU COIoMbI, MyIb
Ya U3 KypuHO20 nepa, 600HO-bu3u4vecKue ceolicmeaa rnoYsbl, ypoxalHocme KiybHeul
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Abstract.
Problem and purpose. Modern approaches to the creation of a biological farming system determine the
constant search for new ways of improving soil fertility. At the same time, much attention is paid to the
use of biological ameliorants. The method of harvesting cereals with chopping and subsequent plowing of
straw is widely known in the system of resource-saving agriculture. The use of fluff and feathers being by-
products of poultry farming can also be a promising way to enrich soil with nutrients and improve its
agrochemical characteristics. The purpose of the research was to study the effect of straw and chicken
feather mulch plowing on the water-physical properties of soil and potato yield.
Methodology. The studies were carried out during the growing season of 2022 on medium-thick
podzolized chernozem in Zakharovsky district of Ryazan region. The following options were studied: 1)
control —without any biological ameliorant; 2) ameliorant 1 — application of chopped winter wheat straw; 3)
ameliorant 2 — introduction of chicken feather mulch. The accounting area of blocks was 50 m2, the
experiment had four replications and randomized block design. Straw chopping was carried out
simultaneously when harvesting winter wheat by a combine with an installed chopper, which ensured
uniform spreading of straw in the experiment option. Incorporation of chopped straw into the soil took
place in the fall during the main tillage. Chicken feather mulch was obtained by grinding the source
material into fragments up to 2 cm in size, passing through a waste chopper. The resulting mulch was
applied in the spring when tubers were planted directly into each hole at the rate of 100 g of mulch per 10
kg of soil. The remaining elements of agricultural technology did not differ in variants and were generally
accepted when growing potatoes in our zone. Soil sampling, determining its moisture, specific and
volumetric mass were carried out according to standard methods, using the appropriate standards.
Parameters of total, capillary and non-capillary porosity were determined by calculation based on data on
soil moisture, specific and volumetric mass. The yield of potatoes according to the options of the
experiment was determined by the method of continuous harvesting of blocks, followed by recalculation
per 1 ha. Statistical processing of the obtained data was carried out using Statistika package.
Results. An external examination showed that soil samples from the fertilized options were looser, had a
fine-grained structure and good aeration compared to the soil of the control option. Laboratory studies
proved positive changes in the water-physical properties of the soil of the experimental options. When bio
ameliorants were introduced, the bulk density decreased, the porosity and total moisture capacity of the
soil increased. Significant increases in the yield of tubers were obtained in the experimental options
relative to the control, which amounted to 6.9 - 12.2%, and the option with chicken feather mulch had
more pronounced positive changes in all parameters.
Conclusion. An improvement in the water-physical properties of the soil with the use of bio ameliorants
was experimentally proved: the soil in the fertilized options was looser, had good aeration and a higher
waterholding capacity. As a result, the nutritional conditions of plants improved, which led to an increase
in the yield of tubers by 6.9-12.2%. At the same time, the introduction of feather mulch had a more
significant effect on all the studied parameters than straw plowing.
Key words: potato, biological ameliorants, plowing of chopped straw, chicken feather mulch, water-
physical properties of soil, tuber yield
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AHHOMayus.
Mpo6nema u yenb. CemeHa mpas 80 8peMsi OrIUMeNIbHO20 XPaHEHUSI 8 mape UsU Hachinbio Haxo0smces
8 COCMOSIHUU MoKos. 3amem, koe0a ceMeHa 8bicegarom 8 rioygy, om 8o3delicmeusi NoY8eHHO20 menisa u
enaau bonbwas 4Yacme ceMsiH rnpobyxdaemcs, 3adelicmeyem 6HYMPEHHIOW 3JHEPa2Ul0 U HadyuHaem
pacmu. Ho ecmb u makue cemeHa, komopbie nod eo3delicmeueM yKa3aHHbIX hakmopos 8 cusy
PasnuYHbIX MPUYUH He CrocobHbI MPOobyOuUMbCS OM COCMOSIHUSI MOKOS. OMO MOXHO OOBbSCHUMb MeM,
Umo ceMeHa mpag UMerm MIOMHYI0 HapyXHyt0 060SI04KY, MO3IMOMy fpu uUx rionadaHuu 8 rnoysy K
3apo0biWy npakmu4yecku He [poHUKaem enaza, U3-3a 4e20 ceMeHa MHoaux mpae obnadarom
HeebIcoKoU 8cxoxecmblo. [leped ebinosiHeHUeM roceea HeObX0O0UMO Mo8biCUMb UX 8Cxoxecmb. s
3moz20 Ha ceMeHa mpas ocyuwecmensom pasfudHble eudbl eo3delicmeul. Llenbto uccredosaHull
6M15/10Cb orpedesieHUe 8/USHUS yrbmpaguoemosozo U UHppakpacHo2o 0briydeHUl Ha 8CX0Xecmb
cemsH. JkcriepuMeHmarsnbHas ycmaHoeska obecriequsaem 8o30elicmeue o0065y4yeHuUss Ha obbekm
o0bpabomku ¢ y4emom Heobxo0UMO20 8peMeHU 0bTyYEHUS.
Mamepuanbl u memoOsl. [ns docmuxeHusi nocmassneHHol uenu 8 r1abopamopHbIX YCroeusix 8
evmkocmb 6e3 Qdocmyna ecmecmeeHHO20 ceema rfoMewanu CeMeHa KpacHoz20 Kreeepa U
go30elicmeosarnu Ha HUx Y® u UK obrydeHuemM rpu pasnuyHbIX 3KCno3uyusix obsydeHus. NonyvyeHHble
pe3ynbmambi obpabamabigasiu ¢ MOMOWbio npoepammbl Microsoft Excel.
Pesynbmamsl. B pabome ompaxeHbl pe3ynbmamel uccriedogaHuli o ornpedesieHUr 8rIUsHUS
¢hakmopos Ha 8cxoxecmb CEMSIH Kreeepa KpacHo20. B kauyecmee eo3delicmsyrowjux ¢hakmopos
paccMompeHb! yrbmpaguosiemosoe U UHhpaKpacHoe U3yyeHus.
3aknroyeHue. PaccmompeHo eo3delicmeue Ha ceMeHa pasfuyHblx 003 ynbmpaguonemogozo U
UHbpakpacHo2o 0bry4eHuUsl. YKkalaHHble 8UObl Uu3y4yeHuUs Obliu peanu3oeaHb! nymemM UCMOob308aHUs
coomeemcmasyruux 1amr, Komopbie bbiiu pa3mMeu,eHbl 8 3aKkpbimol EMKocmu.
Knrouyeenle crioea: npopoweHHble ceMeHa, yrbmpaghuoriemosoe U UHPaKpacHoe U3ry4YeHust

Ana yumupoearusi: BeHduH C.B., CaeHko FO.B., JlobsiHues l1.A., YnbsHos B.M. Pe3ynbmamal
aKcrnepuMmeHmarbHbIX uccriedogaHulli Mo 6/USIHUKO yribmpaghuosiemogoeo U UHPaKpacHo20 U3JlyqYeHuUs
Ha ecxoxecmb CeMsH  KpacHo20  Kreeepa// BecmHuk — PssaHcko20 — 20Ccy0apCmeeHHO020
aspomexHorioeudeckoeo yHueepcumema umeHu [1.A. Kocmbiyesa. 2022. T14, Ne3. C 78-
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Abstract

The problem and the goal. Grass seeds during long-term storage in containers, or in bulk are at rest.
Then, when the seeds are sown into the soil, from the effects of soil heat and moisture, most of the seeds
awaken, use internal energy and begin to grow. But there are also seeds that, under the influence of
these factors, for various reasons are not able to awaken from a state of rest. This can be explained by
the fact that grass seeds have a dense outer shell, so when they get into the soil, moisture practically
does not penetrate to the embryo. Therefore, the seeds of many herbs have low germination. Before
sowing, it is necessary to increase their germination. To do this, various types of effects are carried out on


https://doi.org/10.36508/RSATU.2022.62.33.010

grass seeds.The aim of the research was to determine the effect of ultraviolet and infrared irradiation on
seed germination. Experimental installation, provides exposure to radiation on the treatment object, taking
into account the required exposure time.
Materials and methods. To achieve this goal, red clover seeds were placed in a container in the
laboratory without access to natural light and exposed to UV and IR irradiation at various exposures. The
obtained results were processed using the Microsoft Excel program.
Results. The paper reflects the results of studies to determine the influence of factors on the germination
of red clover seeds. Ultraviolet and infrared radiation are considered as influencing factors.
Conclusion. The effect of various doses of ultraviolet and infrared irradiation on seeds is considered.
These types of radiation were realized by using appropriate lamps that were placed in a closed container.
Key words: germinated seeds, ultraviolet and infrared radiation

For citation: Vendin S.V., Saenko Yu. V., Lobyntsev P.A., Ulyanov V.M. Results of experimental
studies on the effect of ultraviolet and infrared radiation on the germination of red clover seeds //. Herald
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AHHOMayus

lpobnema u uensb. [losbiweHuUe ypoxalHocmu sieridemcss 00HOU U3 OCHOBHbIX 3aday CeslbCKO20
xossiticmea. Obpabomka pacmeHul pasfuyYHbIMU fipenapamamu, 3awuwarwumy om epedumerned,
bonesHel u cmuMynupyrRWUMU POCm, S8/19emcsi OCHOB0U Mo8biWeHUs ypoxatHocmu. OnpbickugsaHue
obecriequsaem pasHoMepHoe pacripedesieHue u Xopowyto rnpuunaemMocms necmuyudos. A3po3onbHas
obpabomka npedrionnazaem ripuMeHeHUe mymaHoobpasHoul ¢hopMbl necmuyuda 0511 obpabomku cpedbl
obumanusi pacmeHud. Juggysus aspososnel necmuyudos 8 3Ha4umernbHol cmerneHu obecrneqyusaemcsi
AucriepcHOCMbIO Kareflb, @ makxe ¢ MOMOWbIO crieyuanbHbIX yecmpolcme 051 HanpaesieHUs nomoKko8
unu  8eHMuUISMopHbIX ycmpolcms. Copbuyus aspo3osisi Ha pacmeHusix 3asucum om ceolicme
rnogepxHocmu pacmeHuli U pasHuybl memrepamyp mymaHa u pacmeHus. Llenb uccrnedosaHusi —
rosbiweHue aghghekmueHOCMU as3po30sibHOU 0bpabomku pacmeHull Ha 0CHo8e aHarnu3a oucrepcHocmu
Kanersb.

Memodonoeaus. [risi o6pa3zogaHuUsi a3po30/isi UCMOb308aru ycmaHo8KU. 2eHepamop 20psiHeco mymaHa
mapku BF-150 u xonodHoeo mymaHa mapku KASEI 3W-30. Wccnedosanu rnpumeHeHuUe 20psiyeao u
X0/100H020 mymaHa 01 0bpabomku Mpu 8bICOKOU MIOMHOCMU pacmeHud unau pa3sumol cmpykmype
pacmeHus. [na cos0aHus npensmcmeull pacrpocmpaHeHuo aspo3osiel ucnosib308asnuck nod0OHb! C
UucKyccmeeHHbIMU pacmeHusMu. [nsa cukcayuu kanenb rpumeHsnu modenbHbil 20 %-U coneeol
pacmeop NaCl, komopsbili npu ucnapeHuu ocmasnsem Ha ro0sI0KKe conesoli ocmamoK & eude
Kpucmarinios.

Pe3ynbmamel. [lony4yeHHbie OaHHbIE MPOBEPSIUCL Ha 80CHPOU3BOOUMOCMb C MOMOWbLIO Kpumepusi
KoxpeHa. Bbicokasi ducnepcHocmb 2opsiie20 mymaHa obecrieyugaem xopowee pacripocmpaHeHue
Kanenb paboye2o0 pacmeopa rMpu 6bICOKOU MI0MHOCMU UCKYCCIMBEHHbIX pacmeHul. Bbicokas
npou3goOumesnibHOCMb  8EHMUIAMOPa  2eHepamopa  X0/I00HO20  mymMaHa  criocobcmsyem
mpaHcrnopmuposKe Karnesb, obecrieyugasi XOpowyro pasHOMepHOCMb Ux pacripedeneHus. NosbiweHue



ducriepcHoCcMuU Kariesls 20psiHe20 myMaHa criocobcmeyem CHUXeHUI pacxoda paboyeao pacmeopa npu
3HayumernbHoU naowadu NoKpbIMUsi MO8EPXHOCMU pacmeHul, 0CO6eHHO 8 mpyOHOAOCMYMHbIX 30Hax.
3aknroveHue. B pe3ynibmame 3KcriepuMeHmarsbHbIX uccriedosaHull yCmaHOo8/1eHO, Ymo pa3mep Kariesib
as3p0o30sisi A6/1S1emcsi 8aXHbIM (hakmopoM pasHOMEPHo20 pacrpederieHus U ocaxOeHusl Karnesfb Ha
mpydHoGocmyrHbie 30HbI pacmeHus. VIHepyuoHHOe ocax0eHue Kamnenb 3a cYem HarpasereHHO20
8030yWHO20 Nomoka criocobcmgyem pasHoOMepHOCMU pacripedesnieHuUs1 Kak pa3mMepos Karieslb, mak u ux
Konu4yecmea o niowadu pacripedesieHusl.
Knroyeenlie crioea: 2opsyuli mymaH, Xor100HbIU myMaH, aspo30/ib, pagHOMEPHOCMb, QUCMEPCHOCMb
Ans yumupoearusi: NopsiukuHa Y. H., Jlukyyes A.U., KOmaes .M., Pembanosud I'. K., YamkuH
M.H. JlabopamopHbie uccriedogaHusi OucriepcHocmu aspo3osisi Orsi MexaHu3uposaHHolobpabomku
pacmerul// BecmHuk PsisaHCKO20 2ocydapcmeeHHO20 agpomexHOI0eUYeCK020 yHU8epcumema umeHu
M.A. Kocmbiyesa. 2022.T14, Ne3. C 85-39 https://doi.org/ 10.36508/RSATU.2022.94.92.011
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Abstract
Problem and purpose. Increasing productivity is one of the main tasks of agriculture. Treatment of
plants with various preparations that protect against pests, diseases and stimulate growth is the basis for
increasing yields. Spraying ensures uniform distribution and good adhesion of pesticides. Aerosol
treatment involves the use of a foggy form of a pesticide to treat a plant's habitat. Diffusion of pesticide
aerosols is largely ensured by the dispersion of droplets, as well as by means of special devices for
directing flows or fan devices. Aerosol sorption on plants depends on the properties of the plant surface
and the temperature difference between the fog and the plant. The purpose of the study is to increase the
efficiency of aerosol treatment of plants based on the analysis of droplet dispersion.
Methodology. For the formation of aerosol, hot fog generator BF - 150 and cold fog generator KASEI 3W
- 30 were used. The use of hot and cold fog for processing at high plant density or developed plant
structure was studied. Pallets with artificial plants were used to create barriers to the spread of aerosols.
To fix the droplets, a model 20 % NaCl saline solution was used, which, upon evaporation, leaves a salt
residue in the form of crystals on the substrate.
Results. The obtained data were checked for reproducibility using the Cochran test. The high dispersity
of the hot fog ensures good distribution of the working solution droplets at a high density of artificial
plants. The high performance of the cold mist generator fan ensures the transport of droplets, ensuring a
good uniformity of their distribution. Increasing the dispersion of hot mist droplets helps to reduce the
consumption of the working solution with a large area of plant surface coverage, especially in hard-to-
reach areas.
Conclusion. As a result of experimental studies, it was found that the size of aerosol droplets is an
important factor in the uniform distribution and deposition of droplets on hard-to-reach areas of the plant.
The inertial settling of droplets due to the directed air flow contributes to the uniform distribution of both
the size of the droplets and their number over the distribution area.
Key words: hot fog, cold fog, aerosol, uniformity, dispersion
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AHHOmMauyus
Mpobnema u uenb. Llens 3akmwyanack 6 uccredosaHuu 3ghghekmusHOCMU  UCMOMb308aHUS
acnupayuoHHo20 obopydosaHust muna bbL] u aghghekmusHocmu e20 UCnoIb308aHUsT Ha Ce200HSAWHUL
0eHb [0 CpasHeHUl C nepedosbiMu OOCMUXEHUSMU MEeXHUKU [0 acrnupayuu 8 35eeamopHoU
npombiwieHHocmu 0Onsi ipouecca co3daHusi paspexeHusi 8o30yxa u ydaneHusi 3epHO80oU nbliu npu
3Kcrinyamayuu obopydosaHusi Ha rpumepe CO8PEeMEeHHO20 CUIOCHO20 Jriesamopa 8MecmuMoCcmbio
20000 moHH, npu KpyrnsiHOM ripouseodcmee, 8KIrYarouieM 8 cebs npueMmky u xpaHeHue KOHOUUYUOHHO20
3epHa.
Memodonozusi. [ns OdocmuxeHus uenu uccredoeaHus U omeema Ha [N0CMaesieHHbIe
uccnedosamernbcKkue 80rpockl 06 aghghekmusHocmu ycmaHo8ok b6amapeliHbix yuknoHoe murna bbL]
bb111 npoudsedeH pacyem o Kosiudecmsy ebibpacbkigsaeMoll 3epHO8ol rbiiu 3a nepuod 8 365 OHel
3KCMlyamauyuu anesamopa rnpu pexume 8 3 cMeHbl o «BpemeHHOU Memolouke pacdyéma mniaHo8bIX
rnokazamernel o oxpaHe ammocgepHo20 8030yxa 3epHornepepabamebigarowux npednpusmud u
anesamopos», 8 coomeemcmeuu ¢ «Memodukol pacyéma acnupayuoOHHbIX YCMaHO80K U
83pbieopa3spsiOHbIX yecmpolicme», cepusi 14, ebinyck 1 «pombiwineHHast 6€30nacHOCMb 83pPbl800NACHbIX
06BeKmMo8 xpaHeHuUs U nepepabomku 3epHay.
Pe3ynbmambi. Co2nacHo rnosy4yeHHbIM pe3ysibmamam o rpoussedeHHoMy pacdemy bbli1 ycmaHo81eH
KoaghpuyueHm oyucmku GamapelHbIX YCcmaHO80K, Komopbili cocmasun 95-96 %, komuyecmso
yOaneHHolU 3epHosol ribiiu 3a 200 pabombi aneeamopa cocmaesnsem 40,16 moHH. [aHHbIl
rokazamersnb [OMIOXUMENbHO 8nusiem Ha OUeHKy aghghekmusHocmu pabombi  6amapeliHbix
acrnupayuoHHbIX ycmaHogok muna bbL|. BeisieneH pssd Hedocmamkos U npeuMywecms acrnupayuoHHbIX
ycmaHoeok muna BBl e cpasHeHuUU C co8peMeHHbIM acrupayuoHHbIM 0bopydosaHUeM Ha rpumepe
MoYeyYyHOo20 J10KanbHo20 ¢buibmpa.
3aknroyeHue. Ha cecodHsawHUlU deHb bamapeliHblie ycmaHosku muna bbL| aensiomces aghghekmueHbIM
acrnupayuoHHbiM 06opy0o8aHUEM, HECMOMPS Ha HeOCMopuMbie [peuMyuecmsa UHHOBAUUOHHbIX
MOYeYHbIX JIOKanbHbIX @UIbMPO., CcywecmeseHHOU npobremMol KOmopbix sefissemcs UxX Manas
yHU8epcanbHOCMb.
Knrouyeesnble croea: ariegamop, 3epHosas rbifib, bbL|, 3agps3HeHue, oyucmka
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Abstract
The problem and the goal. The purpose was to study the efficiency of the use of aspiration equipment of
the BC type and its efficiency of use today in comparison with the advanced achievements of aspiration
technology in the elevator industry for the process of creating air dilution and removing grain dust during
the operation of equipment using the example of a modern silo elevator with a capacity of 20,000 tons, in
grain production, including acceptance and storage of air-conditioned grains.
Methodology. In order to achieve the purpose of the study and answer the research questions about the
effectiveness of the installations of battery cyclones of the BC type, a calculation was made on the
amount of grain dust emitted for a period of 365 days of elevator operation in 3 shifts according to the
"Temporary method of calculating planned indicators for the protection of atmospheric air of grain
processing enterprises and elevators”, in accordance with the "Calculation Method aspiration installations
and explosion-discharge devices", series 14, issue 1 "Industrial safety of explosive grain storage and
processing facilities".
Results. According to the results obtained, according to the calculation, the cleaning coefficient of battery
installations was established, which amounted to 95-96%, the amount of grain dust removed during the
year of operation of the elevator is 40.16 tons. This indicator has a positive effect on the evaluation of the
efficiency of battery-operated aspiration units of the BBTS type. A number of disadvantages and
advantages of BBC type aspiration units over modern aspiration equipment have been identified on the
example of a point local filter.
Conclusion. To date, battery installations of the BPC type are effective aspiration equipment, despite the
undeniable advantages of innovative point local filters, the essential problem of which is their low
versatility.
Key words: elevator, aspiration equipment, grain dust, BBTS, pollution, cleaning
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AHHOMauyus

lpobnema u uenb. TexHudeckoe cocmosiHue desuz2amernelli 8HYMPEHHE20 CeopaHusi 8 rpoyecce
3KCrislyamayuu U3MeHsIemcsi HepasHOMEPHO, a cyujecmesyroujue cucmembl oriogeweHusi 06 ornacHom
cocmosiHuu cpabambigarom, kKoela ux 3SKCrislyamauyusi yxe Hego3MOXHa. Llenb — ucronb3osamb
OegbarnbHbIl Memod OUEHKU cOocmosiHusi 0suzameniell rymem rnepegoda hakmuyeckux 3HadvyeHul
3KcnyamayuoHHbIX rnokaszamersel 8 6e3pasMepHyro genuduHy (0eebarnii).

Memodonoeus. O6bekm uccrnedogaHusi — 08uzamesib 8HYMPEHHe20 C20paHusi U €20 MEeXHUYEeCcKoe
cocmosiHUe Mpu 8bINO/IHEHUU PeMOHMHbIX pabom. M3gsecmHa asmomamu4veckas cucmema C Helipo-
Hedemkol cembto Onsi KOMI/IEeKCHOU mexHu4deckol OuasHOCMUKU U yrnpaerneHusi 3Hepaemuyeckol
ycmaHogkol ¢ mModyrniem AuacHOCMUKU, KOmopbll codepxum 610K KOMIeKCHoU duasHocmuKu U 650K
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copmupoeKu; cucmema codepxum makxe UHmernnekmyarnbHblld MOOynb, roaudeckuli Moldyrb; 610K
3HaHul, 610K asmomMamu3upo8aHHO20 HelpoyrnpasneHusi, MHO2OMepHYy 6a3y daHHbIX, 610K pyYHO20
eso0a uHgopmayuu; briok asmomamuyecko2o paboyezo mecma ornepamopa u 650Kk ¢hopmuposaHus
omyémos. [na obpabomku OaHHbIX npedcmaesneH 0OeebarbHblli Memold OUEHKU MmEeXHUYeCcKo20
cocmosiHusi. PaspabomaHHbil mMemod u Quas2HOCMUYECKUU KOMIIEKC [10380Isl0om OCyu,ecmeansims
MOCMOSIHHbIU KOHMPOJsb dgu2amerisi Ha MPoMsiKeHUU 8ce2o nepuoda aKcrayamayuu
Pesynbmambi. [IpedrioxeHa HoBasi Knaccugukayusi 3KCrislyamayUuoHHbIX rokasamerel, y4Yumbieast
Komopsie pa3pabomaH MemoO OUEHKU, OCHOBaHHbIU Ha repesode 3KcryamayuoHHbIX rokasamesel
du3sesisi 8 be3pa3mMepHyro 8esluduHy, ucqucrsemyro om 0 0o 9 (deebarn). PaspabomaHHbil 0eebasbHbIl
memod 051 OUEHKU MexXHUYeCKO20 COCmosHUS 0suzamerieli 8HYMPEHHe20 CceopaHusi 8 rpoyecce
3Kcrislyamayuu r1o3e0/i9em C80e8peEMEHHO orogewjamb 06 0fMacHOM MEXHUYECKOM COCMOSHUU
dsuzamerisi BHymMpPeHHe20 C2opaHUsi 8 paMKax HOPMamueHO-MexHUYecKol O0KyMeHmauuu.
3aknroyeHue. CoslaHa npuHyUNuanbHass Ccxema 3KcriepuMmeHmarnbHOU yCmaHO8KU MO OUEHKe
MmexHU4YecKoao cocmosiHuUss 0suzamernel 6HympeHHe20 czopaHusi u 0esbarinbHbil 650K, Komopbil
npedHa3Ha4yeH Ons rnepegoda hakmuyeckux 3HadeHul SKCrslyamayuOHHbIX rokasamernel 8
bespasmepHyro senuduHy (0esbarin), Ymo criocobecmayem 8bIOeNIeHU0 Kameaopuu 0rnacHOCmuU.
Knroyeeble cnoea: oueHka MexXHUYECKO20 COCMOsiHUSI, Osuz2amefib 8HYMPEeHHe20 COCMOSIHUS,
OuaeHocmuposaHue, OegbarisibHasi ycrmaHosKa

Ana yumupoeaHusi: lNonuwyk C.[. HeebannbHbili Memod OUeHKU MEeXHUYeCcKo20 COCMOSIHUS
npu pemoHme 0guz2amernell 8HymMpeHHe20 c2opaHUusi 8 ycrosusix sKkcrnyamauyuu asmomoburnet AllK //
BecmHuk Ps3aHcko2o eocydapCmeeHHO20 azspomexHO02UYeckoe2o yHusepcumema umeHu [1.A.
Kocmbiuesa. 2022, T14, Ne3. ¢ 105-112 https://doi.org/10.36508/RSATU.2022.53.64.013

Original article

THE NINE-SCORE METHOD FOR ASSESSING THE TECHNICAL CONDITION OF OPERATING
DIESEL ENGINES

Svetlana Dmitrievna Polishchuk
Ryazan State Agrotechnological University Named after P.A. Kostychev, Ryazan, Russia
svpolishuk@mail.ru

Abstract. Problem and purpose. The technical condition of internal combustion engines during
operation changes unevenly, and the existing systems for warning about a dangerous condition are
triggered when their operation is no longer possible. The purpose was to use a nine-score method for
assessing the condition of engines by converting the actual values of performance indicators into a
dimensionless value (nine-score).
Methodology. The object of research was the internal combustion engine and its technical condition
during repair work. The known automatic system with a neuro-fuzzy network for complex technical
diagnostics and power plant control contained a diagnostic module, which contains a complex diagnostic
unit and a sorting unit, as well as an intelligent module; logic module; knowledge block, automated
neurocontrol block, multidimensional database, manual information input block; block of an automatic
workplace of the operator and the block of formation of reports. To process data, a nine-score method for
assessing the technical condition was presented. The developed method and diagnostic complex allow
constant monitoring of the engine throughout the entire period of operation.
Results. A new classification of performance indicators was proposed. Taking it into account an
assessment method was developed based on the conversion of diesel performance indicators into a
dimensionless value calculated from 0 to 9 (nine-score). The developed nine-score method for assessing
the technical condition of operating internal combustion engines allowed timely notification of a dangerous
technical condition of an internal combustion engine within the framework of regulatory and technical
documentation.
Conclusion. A schematic diagram of an experimental setting for assessing the technical condition of
internal combustion engines and a nine-score block was created, which was designed to convert the
actual values of operational indicators into a dimensionless value (nine-score), which contributed to the
allocation of a hazard category.
Key words: assessment of the technical condition, internal combustion engine, diagnostics, nine-score
setting

For citation: Polishchuk S.D. The nine-score method for assessing the technical condition of
operating diesel engines. //Herald of Ryazan State Agrotechnological University Named after P.A.
Kostychev. 2022. Vol. 14, No. 3, P. 105-112 https://doi.org/10.36508/RSATU.2022.53.64.013


mailto:svpolishuk@mail.ru
https://doi.org/10.36508/RSATU.2022.53.64.013

TEXHUYECKME HAYKN
Hay4Haga ctaTtba
YK 631.3.02 DOI: 10.36508/RSATU.2022.26.12.014

BOCCTAHOBJEHUE OETANEW CENIbCKOXO3ANCTBEHHOMN TEXHUKU XPOMOBOM
NOKPLITUEM C MPUMEHEHUEM HAHOYTNNIEPOOA
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AHHOMauyus
lMpo6nema u yenb. Llenb — nosbileHUE MEXHUYECKO20 YPOBHS XPOMUPOBAHUST U3HOWEHHbLIX demarel
31eKmponumu4yeckum crnocobom. osbiweHuUs kKayecmsa 2alb8aHUYeCKUXx ocadko8 MOXHO dobumabcs 3a
cyem rnpuMeHeHUs1 HecmayuoHapHbIX Crocobo8 HaHeCceHUs MOoKpbImull U fle2upyrouux HaHo00baeokx,
BMUSIIOUWUX Ha (DU3UKO-XUMUYECKUE XapakmepucmuKu XpOMUPO8aHHbIX MOKPbIMUL.
Memodonoeus. XpomuposaHue sefisemcss OOHUM U3 3GhheKmuBHbIX Memodo8 YrpPOYHEHUS
goccmaHasnueaembix Oemarneli. Heobxodumo u3ydeHue rfpouyecca ocaxO0eHuUss Memarnna ¢
HaHo4Yacmuuamu, Komopble MOXHO paccMampusams 8 Kadyecmeae uHaubumopa Koppo3uu u Mamepuarna,
rnossiwarwezo pukyUuoHHsle ceolicmea. K rnpoepeccusHbIM mexHOI02Uu4ecKuM rnpoyeccam peMoHma
U3BHOWEHHbIX Oemarnell OMHOCUMCSI HaHeceHue JfleaupoBaHHbIX KOMMIO3UUUOHHbIX, 2aib8aHU4YeCcKUX
MoKpbIMul. 3mo 8axHO OCOBEHHO 8 yCI/l08USIX Ce/lbCKO20 X03slicmea, 4mo 06ycroeneHo ¢hu3uKo-
MexaHU4YeCcKuMu ceolicmeamu ocaldKkos8, Komopble OO/MKHbI UMEMmb 8bICOKYH U3HOCOCMOUKOCMb 8
cpasHeHuUUu ¢ Opyaumu Mamepuanamu. MccriedoeaHusi OCHOB8aHbI Ha 83aUMOCBSI3U Xxapakmepucmuk
XPOMOB020 MOKPLIMUS C MapaMempamu 31eKmposu3a U 1eauposaHusi mya20nnaskumu memarnnamu.
Pe3ynbmambi. lpednoxeHa peuenmypa 3Korozouw,adsu,eeo MaJsiOKOHUEHMpPUpPO8aHHO20
anekmposnuma ¢ yMeHbWeHHbIM Ha 40-50 % codep xaHuem xpomMogo2o aHaudpuda u cepHoU KUComel, 8
rpucymecmeuu Kkamasnusamopa UHOu2o ¢ 0ornosTHUMesibHbIM e8edeHueM HaHoyarnepoda O rosy4YeHust
U3HOCOCMOUKUX Ka4eCmBeHHbIX MOKPbLIMULU.
3aknroveHue. [IpedrioXeHHbIE yCrI08US OCaXOEHUSI CHUXalom C [epe8o2o Kjacca 3KO102UHECKYHO
onacHocmb  fipoyecca xpomuposaHus. JleeupogaHue XpomMoebix Mokpbimul, HaHodobaskamu
criocobcmeyem o8biWeHUD Mukpomeepdocmu XpoMo8biX MoKpbimul Ha 20 %. Haunyywul
pesynbmam rosy4eH fpu UCMO/Ib308aHUU HaHOaMa3o8 C KoHueHmpauuel 10 e/n. BnedpeHue 8
MpaKmuKy peMoHma Ha fpednpusimusiXx MEexXHUYECKO20 Cepeuca, UMEKWUX 2anb8aHUu4yecKue IUHUU,
paspabomaHHbIX  MEXHOMI02UYECKUX  [POUEeCcco8  [03807um  08biCUMb  00/120864YHOCMb U
U3HOCOCMOUKOCMb OMPeMOHMUPOB8aHHbIX demarsell MawuH, CHU3UMb 3KCMlyamayuoHHble pacxoldbl Ha
MOHMaxHOo-0eMOHMaXXHble pabombi, y8esu4umb CPOKU CITyXObl.
Knroyeeble csiosa: peMOHM U3HOWEHHbIX Oemariel, XpoMuposaHue, [OKpbImus, JieauposaHue,
HaHodobasKu, MuKkpomeepoOoCcmb, U3HOCOCMOUKOCMb
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RESTORATION OF AGRICULTURAL MACHINERY PARTS WITH CHROME COATING USING
NANOCARBON
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Abstract.

Problem and purpose. The purpose was to increase the technical level of chromium plating of worn
parts by the electrolytic method. Improving the quality of galvanic deposits could be achieved through the

use of nonstationary methods of coating and alloying nano-additives that affected the physical-chemical
characteristics of chrome coatings.
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Methodology. Chromium plating is one of the effective methods of hardening of restored parts. It is
necessary to study the process of deposition of metal with nanoparticles, which can be considered as a
corrosion inhibitor and a material that increases frictional properties. Progressive technological processes
for the repair of worn parts include the application of alloyed composite, galvanic coatings. This is
especially important in agricultural conditions, which is due to physical and mechanical properties of
sediments, which must have high wear resistance in comparison with other materials. The research was
based on the relationship between characteristics of a chromium coating and parameters of electrolysis
and alloying with refractory metals.
Results. The article presents a formulation of an environmentally friendly low-concentration electrolyte
with a content of chromic anhydride and sulfuric acid reduced by 40-50 %, in the presence of an indigo
catalyst with the additional introduction of nanocarbon to obtain high-quality wear-resistant coatings is
proposed.
Conclusion. The proposed conditions of deposition were reduced from the first class of environmental
hazard of the chromium plating process. Alloying of chromium coatings with nano-additives increased the
microhardness of chromium coatings by 20 %. The best result was obtained when using nano diamonds
with a concentration of 10 g/I. The introduction of the developed technological processes into the practice
of repair at technical service enterprises with galvanizing lines will increase the durability and wear
resistance of repaired machine parts, reduce operating costs for assembly and dismantling, and increase
service life.
Key words: repair of worn parts, chromium plating, coatings, alloying, nano-additives, microhardness,
wear resistance
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AHHOMauyus

lpo6nema u yenw. Llesis uccnedosaHusi — 0amb OUEHKY 3ampam mpyda rpu 8blepy3Ke pyroHO8 CeHa
U3 Ky3oea CepuliHbIX MPaHCIopmHbIX cpedcme, o pe3ynbmamam Komopol pekomeHOos8amb
CEeIIbCKOX03AUCMBEHHbIM npednpusmusim mpaHcropmHoe cpedcmeo, obecrnequsaroujee
CYW,eCmeeHHOe CHU)XeHUe 3ampaim 8peMeHU U mpyda Ha 8bi2py3Ky Py/I0HO8 CeHa.

Memodonozusi. Obbekmbl uccriedosaHusi: cepuliHble mexHuU4Yeckue cpedcmea, UCofb3yeMble Ha
mpaHCcrnopmuposKe PysiOHO8 ceHa C Mofsl K Mecmy CKIadupoeaHusi, a makxe 3KcriepuMeHmarbHas
epy3oeass nnameopma K bopmoeomy asmomobuniro [A3-3302 «lasenb». OcHosHOU Mmemod
uccriedosaHuli — XpOHOMempax MexHo102u4ecKux onepayul Ha rnepesosKe PyrIoHO8 CeHa.
Pesynbmambl. AHanu3 3KCriepuMeHmarsibHbIX Pe3yfbmamos rokasas, 4mo u3 ecex uccriedyembix
mpaHcrnopmHbix cpedcme Haubonee eocmpebosaHHbIM sierisemcss asmomobuns [A3-3302. B
cpedHecmamucmu4yeckoM xossticmee Bonzogpadckol obnacmu, ocyuecmensiiouleM 3a20moesKy ceHa 8
pyrnoHax, aemomobunsamu daHHOU MapKu rnepeee3eHo 8 cpedHem 3a 200 40,6 % obuwe2o yucna pyrnoHo8
ceHa. MakcumanbHass npPoOO/KUMENIbHOCME — pal32py3Ku  PYyrIOHO8 Mpuxo0umcsi Ha MawUuHHO-
mpakmopHbIli azpecam MT3-82.1 + 2[1TC-4,5 — 1003 c¢. MakcumarnbHble 3ampambl 6peMeHuU
HerocpedcmeeHHO Ha 8bI2py3Ky PYrioHO8 rpuxodsmcsi Ha HecamocearbHbIli asmomobusnb TA3-3302 —
316 c., uymo cocmaensem 50,8 % cymmapHoU npodormKumensHocmu pasepy3ku pyrioOHOS.
MakcumanbHbie 3ampambl mpyda Ha 8bI2py3Ky PyJIOHO8 CeHa OMHOCSMCS K 6opmogomy asmomobusio
[A3-3302 «lasenb». PazpabomaHa u uzzomoerneHa epy3oseas rninamagopma Kk FA3-3302 «[aszernb».
3aknroyveHue. [lpu ucnonb3ogaHuu paspabomaHHol 2py3oeol  nnamgopmbl Ha 6opmosom
asmomobursnie He mpebyemcsi AOMOAHUMENIbHO20 MPUMEHEHUSI Pa3gpy304HbIX MawuH Unu MexaHuU3mos,



CHWXatomcsi 3ampambl mpyda rpu ebi2py3Ke PyrioHo8 ceHa 8 5,5 pa3 rno cpasHeHuUlo C 8bi2py3Kol
PYrI0HO8 U3 Ky308a cepuliHo2o asmomoburis daHHOU MapKu.
Knrouyeeble crnoea: mpaHcriopmHoe cpedcmeo, 3ampambl mpyda npu paszspy3ke, 2py3oeasi
nnameopma

Ana yumupoeaHusi: PsdHos A.U., ®edopoe A.B. CHuxeHue 3ampam mpyda rnpu eblepy3Ke
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BODY
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Annotation.
The problem and the goal. The purpose of the study is to assess labor costs when unloading hay rolls
from the body of serial vehicles, according to the results of which to recommend to agricultural
enterprises a vehicle that provides a significant reduction in time and labor spent on unloading hay rolls.
Methodology. Objects of research: serial technical means used for transporting hay rolls from the field to
the storage site, as well as an experimental cargo platform to the GAZ-3302 Gazelle on-board vehicle.
The main method of research is the timing of technological operations for the transportation of hay rolls.
Results. The analysis of the experimental results showed that of all the studied vehicles, the GAZ-3302
car is the most in demand. In the average household of the Volgograd region, engaged in harvesting hay
in rolls, cars of this brand transported an average of 40.6% of the total number of hay rolls per year. The
maximum duration of unloading rolls falls on the MTZ-82.1+ 2PTS machine-tractor unit-4.5 — 1003 s. The
maximum time spent directly on unloading the rolls falls on a non-dump truck GAZ-3302 - 316 s., which is
50.8% of the total duration of unloading the rolls. The maximum labor costs for unloading hay rolls relate
to the GAZ-3302 Gazelle on-board vehicle. A cargo platform for the GAZ-3302 Gazelle has been
developed and manufactured.
Conclusion. When using the developed cargo platform on an on-board vehicle, no additional use of
unloading machines or mechanisms is required, labor costs are reduced when unloading hay rolls by 5.5
times compared to unloading rolls from the body of a serial car of this brand.
Key words: vehicle, labor costs when unloading hay rolls from the body
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AHHOMauyus
lMpo6nema u uenwb. [ns docmuxeHuss yesnu uccredosaHusi U omeema Ha ocmaessieHHbIe 80MpPoChl
6bI10 U3y4YEeHO eMUsHUE akKmueauyuu Morwe20 pacmeopa uyeHmpugyeoli Ha cmerneHb OYUCMKU
rnosepxHocmeti Oemarneli 8 [poyecce peMoHma aspeaamog asmompakmopHOU MEeXHUKU Mpu
PasuYHbIX NPOOOKUMEbHOCMSX MOUKU.
Memodonozus. Onpedensinu cmeneHb o4ucmkU (%) 06pa3yoe om 3agpsi3HEHUU 8 MOEYHOU ycmaHo8Ke
C akmusauyuel Moruwe2o pacmeopa yeHmpugyeol npu npodormkumensHocmu mMouku — 1, 2, 3, 4,5, 6
MuHym. B kayecmee moroujeeo pacmeopa ucrionb3oeanu 7 %-U 800HbIU pacmeop «Temn-100» c
dobaskoli mempabopama ammoHusi (TBA) koHueHmpauuel 5 e/n. B kayecmee 3azpsi3HeHUS —
ucKyccmeeHHoe 3agpsi3HeHue, rnpedcmasnsowee cobol cmecb ompabomaHHo20 Ou3eslbHO20
(MOMOpPHO20) Macna u CMOIUCMO20 OMIIOXEHUs1 U3 yeHmpucgyau coomHoweHuem 2:1. B kadecmee
ornbimHo20 obpasua — wiugoBaHHble ¢ OOHOU CMOPOHbLI MnacmuHbl pasmepamu 30x100%2 mMm u3
cmanu 40X. Temnepamypy Morouje2o pacmeopa rnoddepxkusanu 8 rpedenax 85-90 [ C, Kos
obpas3yos 8 eapuaHmax aKcriepumeHma bbiio 5 wmyk. 3azpsisHeHuUe HaHocusiu C OOHOU CIMOPOHSLI
obpasya, e3gewugaHue obpasuos ocyuecmensnu Ha eecax BJIA-200M-M ¢ moyHocmbro 0o 0,0001 a.
Modzomoeky 06pa3yoe K IKcrepuMeHmam U caMu SKCriepuMeHmbl [pogoousiu no Memodukam,
OonucaHHbIM 8 JlumepamypHbIX UcmoYHukax. CmeneHb O4uCmKU orpedesnsanu 8eco8biM MemoooM,
KOmopbIl OCHOB8bIgaemcss Ha ornpedesieHuU rnpoueHma CMbieaeMoCmu 3a2PsA3HEHUl C o8epxHocmu
demarnu.
Pe3ynbmambl. 3OKcriepuMeHmarsnbHO yCmaHo8/eHa pauyuoHanbHas npodosKumebHOCmb  MOUKU
Oemarnel, pasHas 5 MuH. [lonyyeHO MameMamuyeckoe orucaHue 6UsHUS NPodo/KUMeIbHOCMuU
MOUKU Ha cmerneHb O4UCMKU rosepxHocmeli 0emaneli om 3agps3HeHUl npu akmuseauuu MOKULE20
pacmeopa uyeHmpugyeol, C [MOMOWbK KOMOPO20 pPacyemHbIM [ymeM MOXHO [PpOo8epUMb
npasuibHOCMb IKCMepUMeHmMaribHO20 ornpedesieHus payuoHanbHoU npodormKuUMensHOCMU MOUKU.
3aknroyeHue. OrnpederneH nonuHoMuUarnbHbIlU Xxapakmep cesi3u Mex0y cmerneHb O4YUCMKU 0bpa3yoe u
npodosmKkumeibHoCmMb0  MOUKU €  akmueauueli Moroweeo pacmeopa memnepamypol 85-90 oc
ueHmpucgbyzou. 3HavyeHue KoagppuyueHma docmogepHocmu (R? = 0,9814) yka3bieaem Ha CUTbHYHO
3asucumocme cmerneHu o4yucmku 0emarsieli om podosnKUMeIbHOCMuU MOUKU. S3HavYeHUsT pauuoHasibHoOU
podomKUMensHOCMU  MOUKU,  OrpeOdesieHHbIe  9KCMepPUMEHMarsrbHbIM U pacyemHbiM — [ymem,
Koppenupyrom 0Opye ¢ OpysoM, 4mo nodmeepxxdaem rpasusibHoCMb OrpedesieHuUsT pauyuoHabHoU
podornKumMesrbHOCMuU MOUKU.
Knrouyeeble crioea: asmompakmopHasi mexHuUKa, mexHo/102u4eckue npouecchi PeMOHMa, 3a2pPsi3HEeHUS,
criocobel moliku Oemarnedl, mur MOEeYHOU ycmaHO8KU
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Abstract

Problem and purpose. To achieve the goal of the study and answer the questions posed, the effect of
activation of the washing solution by a centrifuge on the degree of cleaning of the surfaces of parts during
the repair of automotive equipment units was studied at various washing times.



Methods. The degree of purification (%) of samples from contamination in a washing unit with activation
of the washing solution by a centrifuge was determined at a washing time of 1, 2, 3, 4, 5, 6 minutes. A 7%
aqueous solution of Temp-100 with the addition of ammonium tetraborate (ATB) at a concentration of 5 g
/ I was used as a washing solution, and artificial pollution was used as a pollution, which is a mixture of
used diesel (motor) oil and resinous deposits centrifuge with a ratio of 2:1, as a prototype - polished on
one side of the plate with dimensions of 30x10x2 (mm) from steel 40X. The temperature of the washing
solution was maintained within 85-900 C, the number of samples in the experimental variants was 5
pieces. Contamination was applied on one side of the sample, the samples were weighed on a VLA-
200G-M balance with an accuracy of 0.0001 g. Sample preparation for experiments and the experiments
themselves were carried out according to the methods described in the literature. The degree of
purification was determined by the gravimetric method, which is based on determining the percentage of
washout of contaminants from the surface of the part.
Results. The rational duration of parts washing was experimentally established, equal to 5 min. A
mathematical description is obtained of the effect of the washing duration on the degree of cleaning of the
surfaces of parts from contamination when the washing solution is activated by a centrifuge, with the help
of which it is possible to check the correctness of the experimental determination of the rational washing
duration by calculation.
Conclusion. The polynomial nature of the relationship between the degree of purification of samples and
the duration of washing with the activation of the washing solution at a temperature of 85-90 C by a
centrifuge is determined. The value of the confidence factor (R2 = 0.9814) indicates a strong dependence
of the degree of cleaning of parts on the duration of washing. The values of the rational duration of
washing, determined experimentally and by calculation, correlate with each other, which confirms the
correctness of determining the rational duration of washing.
Key words: autotractor equipment, technological processes of repair, pollution, washing of parts,
washing methods, type of washing installation
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AHHOMauyus

lpo6nema u uyensb. [NpednocadoyHasi obpabomka kapmocgbesisi No380s1s5em Mo8bICUMb yCcmou4yugocmb
pacmeHul 8 HavarbHbIU nepuod pazsumus. [na noebiweHus aghgpekmusHocmu obpabomku credyem
Yymo4HUMb pexumsl ee rpogedeHust. ObpabomkKy ceMeHHbIX KiybHel rnpoeodusnu buornpenapamamu 60
gpemsi Oopabomku KrybHel Ha Kapmoghenecopmupo8anbHOM [yHKmMe neped [pOMEXYmMOYHbIM
xpaHeHueM. Llenb uccriedosaHulli — yryqwieHUe pasgumusi pacmeHul U rnosbliueHue kayecmea KiybHeul
3a cyem npednocadoyHol  0b6pabomKku  CeMeHHbIX KrybHeli U  pacmeHul  Kapmodgbers
8bIcOKOAUCHEPCHBIM MyMaHOM buonpenapamos.

Memodonoezus. [pouecc npednocadoyHoli obpabomku knybHell kapmogheriss 8bICOKOOUCNEPCHLIM
mymaHomMm buorpernapamog criocobcmeyem CHUXeHU pacxoda paboyezo pacmeopa. Obpabomka
eopsiyuM  mymaHoMm  6uonpernapamos criocobcmeyem COXpaHHOCMU 80 B8PeMsi [POMEXYMOYHO20
XpaHeHus. [ns obpabomku pacmeHuli kapmogesns 6 nepuod eezemayuu 20pA4YUM MYyMaHOM
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buoripenapamos npuUMeHsiIu HaeecHoU Kyrbmusamop, o0b6opydosaHHbIU 2eHepamopamu 2opsiHeco
mymaHa. Npu amom obpa3yemcs obriako eopsye2o mymaHa buorpernapamos OucrnepCHOCMbIO MeHee
20 MKM, KOmopoe MoKpbieaem pasHOMEPHO NIUCMO8YH0 N08EPXHOCMb pacmeHudl.
Pe3ynbmamebl. YcmaHoereHo, 4mo obpabomka ceMeHHbIX KrnybHed u pacmeHul kapmodgperns
buornpenapamamu criocobcmeyem pas3gumuro pacmeHull U ro3sosissiem ysenudums cpedHue pasmepsl
KrnybHel u ux maccy. AHanu3 ypoxalHocmu Ha ydacmkax ¢ pasfuyHbiMu gudamu buornpernapamos u
criocobos obpabomku nokasasn, 4mo Haubosnbwul 3ghghekm Oaem 0OgoliHasi obpabomka CeMeHHbIX
KnybHel u pacmeHuli 2opssyum mymaHom ['ymama kanusi. [pubaska ypoxasi cocmasuna 293 u/za, ymo
rpesbiwaem ypoxalHOCMb Ha KOHMPOJIbHOM y4Yacmke Ha 26,3 %.
3aknroyeHue. Criedyem ommemumsb, 4mo 08olUHasi obpabomka ceMeHHbIX KiybHel u pacmeHul
eopsaYuM mymaHoMm buoripenapamos criocobcmeyem He MmOJbKO MOBbIWEHUI ypoXalHocmu, HO U
CHWXEHUIO Kosnudecmea Humpamos 8 KiybHsx. Haubonbwee CcHuxeHue codepxaHusi MmsKeslbiX
Memarioe ycmaHoernieHo 6 npobax KiaybHel npu obpabomke 20psYUM MyMaHOM fpenapama
®umocriopuH M.
Knroueenlie cnoea: npednocadoyHass obpabomka, cemeHHble KiiybHu, buonpenapamsl, 20psa4uli myMmaH,
XON00HbIU MyMaH
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Abstract
Problem and purpose. Pre-planting processing of potatoes allows to increase the resistance of plants in
the initial period of development. To increase the efficiency of processing, it is necessary to clarify the
modes of processing. The treatment of seed tubers was carried out with biological preparations during the
processing of tubers at a potato sorting station before intermediate storage. The purpose of the research
is to improve the development of plants and improve the quality of tubers through pre-planting treatment
of seed tubers and potato plants with a highly dispersed mist of biological products.
Methodology. The process of pre-planting treatment of potato tubers with a highly dispersed mist of
biological products helps to reduce the consumption of the working solution. Hot mist treatment of
biopreparations contributes to preservation during intermediate storage. For the treatment of potato plants
during the growing season with hot mist of biological products, a mounted cultivator equipped with hot
mist generators was used. In this case, a cloud of hot fog of biological products with a dispersion of less
than 20 microns is formed, which evenly covers the leaf surface of plants.
Conclusion. It has been established that the treatment of seed tubers and potato plants with biological
preparations promotes the development of plants and makes it possible to increase the average size of
tubers and their weight. Yield analysis in plots with different types of biological preparations and treatment
methods showed that the double treatment of seed tubers and plants with hot mist of Potassium Humate
showed the greatest effect and amounted to 293 c/ha, which exceeds the yield in the control plot by
26.3%. Conclusion. It should be noted that the double treatment of seed tubers and plants with hot mist of
biological products not only increases vyields, but also reduces the amount of nitrates in tubers. The
greatest decrease in the content of heavy metals was found in tuber samples during the treatment of
Fitosporin M with hot fog.
Key words: preplant treatment, seed tubers, potato treatment, biological products, hot fog, cold fog,
potato tubers
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