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AHHOTaLUA.

IIpo6ema u neas. Llens uccnenoBanuii — yCTAHOBUTD BIMSIHUE IPUMEHEHUS Pa3HBIX CIIOCOO0B
OCHOBHOHM 00pabOTKH NOYBHI M BHECEHUS POCHOPHOTO yIoOpPEHUSI HA U3MEHEHUE XUMHUECKUX U
buznyeCKUX MOKa 3aTeNiel CBETI0-KAIlITAHOBOW CIa00CMBITON OOTrapHOW MOYBBI CpEeIHEH YacTH
CKJIOHa BOCTOYHOM 9KCIIO 3ULIMU B OCHOBHBIE (ha3bl pa3BUTHS HyTa U €r0 ypOKalHOCTb.
Metomoorusi. DKClepUMEHTAIbHbIE HCCIEOBAHUS NPOBOJWINCH Ha OIBITHOM II0Ji€ Ha
tepputopun 3emienoisibzoBanusi TOO «KasHUM3uP» Kapacaiickoro pailoHa AnmaTHHCKON
o0JacTH, pacroIoKEeHHOW Ha MOJyOOeCIIeYeHHOM ocaakaMu Oorape riomaapio 5 ra. B ombire
MPUMEHSUTUCh 3 CHCTEMbl OCHOBHOW 00pabOTKM TOYBHI MOJ HYT: Bcmamka Ha 20-22 cwm,
miockope3Hasi oopabotka Ha 10-12 cm, yuzenbHas 00 pabotka Ha 30-35 cm. B ombite
UCMOJB30BAIM aMModoc MpHu noceBe HyTa copta Kammna B Hopme 60 Kr neHcCTBYIOIIEro
BEleCTBa Ha T'eKTap.

Pe3yabTaThl. B mepuon Bereranuu HyTa 00€CHEUEHHOCTH IMOUBBI LIETOYHOTMJIPOIHU3YEMbBIM
a30ToM ObuTa HU3KOH (43-86 MI/KT) M MMella TEHJAEHINIO K YBEJIMYEHHUIO OT BCXOJI0B 10 YOOPKHU
KyJbTypbl Ha BapuaHTax Bcmamkd Ha 20-22 cM, miockope3Hoil obpa®otku Ha 10-12 cM u
ym3enbHOl 00paboTrkm Ha 30-35 cMm. Baecenme ammocdoca B HopMe 60 Kr JEHCTBYIOIIETO
BEIIECTBA Ha TeKTap NpHU I[O0CeBe HyTa CHOCOOCTBOBAJIO MOJAEP)KAHUIO COJEpKAHUSA
MOJIBUKHOTO (hocopa B IOUBE HA MOBBIIEHHOM U CPEJIHEM YpOBHE 00€CIEYeHHOCTH OT Hayasa
BO300HOBJICHHSI BEre€TallMy M J0 CPETHEro B KOHIIE €€ 3aBEPILEHHs Ha MPUMEHSEMBIX crioco0ax
OCHOBHOM 00paboTku mouBbl. ConepkaHuE OOMEHHOTO Kajusi B MOYBE OBUIO JOCTATOYHBIM,
XOTs 0T (pa3bl BCX0A0B 10 (ha3bl co3peBaHust 0000B HyTa OTMEUAIOCh CHUKEHHE Ha BCHAILIKE Ha
20-22 cm ¢ 347 wmr/kr no 312 MI/kr, ocTaBasch Ha MOBBIIICHHOM YPOBHE; Ha IUIOCKOPE3HOM
obpaboTtke Ha 10-12 cMm — ¢ BbIcOKO# oOecneueHHOCTH — 440 MI/KT 7O MOBBIMIEHHOW — 323
MT/KT; Ha 9u3eIbHON 00paboTke Ha 30-35 cM — ¢ TIOBBIIIICHHOTO YPOBHS oOecneueHHocTH — 314
MI/KT 10 CpE/IHEro MoKa3arens — 287 MI/KT.

3akaouyenue. Buecenue ammodoca B HopMe 60 Kr JEHCTBYIOIIETO BEIECTBA Ha TEKTap U
NpUMEHEeHHEe IUIOCKOpe3HOoH 00paboTku Ha 10-12 cMm Ha crabocMbITOW MOYBE cpenHeil yacTu
CKJIOHA BOCTOYHOM 3KCIO3UIMH B MOJIy3aCylUIMBON 30He AJIMAaTHHCKOM o0siacTu oOecreunBaio
dopmupoBaHue HanOoJbIIEH yposkaitHOCTH HyTa copta Kamuna — 15,0 1/ra.

KuaroueBble cjioBa: HyT, ynoOpeHue, BCHaiika, IUIOCKOpe3Hass o0paboTka, yu3eiabHas
00paboTKa, IIEJIOYHOTHAPOIM3YEeMbIH a30T, MOABWXKHBIA (ochop, OOMEHHBIN Kauii,
MPOJYKTUBHAS BJIara, ypo>kaiHOCTb
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Abstract.
Problem and purpose. The purpose of the research is to establish the influence of the use of
different methods of basic tillage and the introduction of phosphorus fertilizer on the change in
chemical and physical parameters of light chestnut slightly washed rain-fed soil in the middle
part of the slope of the eastern exposure in the main phases of chickpea development and its
yield.
Methods. Experimental studies were carried out on an experimental field on the land use
territory of Kazniizir LLP in the Karasai district of Almaty region, located on a 5-hectare semi-
sedimentary bogara. In the experiment, 3 systems of basic tillage for chickpeas were used:
plowing by 20-22 cm, flat-cut processing by 10-12 c¢m, chisel processing by 30-35 cm. In the
experiment, ammophos was used when sowing chickpeas of the Kamila variety at a rate of 60 kg
of active substance per hectare.
Results. During the growing season of chickpeas, the availability of alkaline hydrolyzable
nitrogen in the soil was low (43-86 mg/ kg) and tended to increase from germination to
harvesting of the crop on the plowing options by 20-22 cm, flat-cut treatment by 10-12 cm and
chisel treatment by 30-35 cm. The introduction of ammophos at a rate of 60 kg of active
substance per hectare during chickpea sowing contributed to maintaining the content of mobile
phosphorus in the soil at an increased and average level of security from the beginning of the
resumption of vegetation to the average at the end of its completion on the methods of basic
tillage used. The content of exchangeable potassium in the soil was sufficient, although from the
germination phase to the ripening phase of chickpea beans, a decrease was noted on plowing by
20-22 cm from 347 mg/kg to 312 mg/kg remaining at an elevated level, on flat—cutting
processing by 10-12 cm — from high security - 440 mg/kg to increased - 323 mg/kg, on chisel
processing by 30-35 cm - from an increased level of security - 314 mg/kg to an average of 287
mg/kg.
Conclusion. The introduction of ammophos in the norm of 60 kg of active substance per hectare
and the use of flat-cut treatment for 10-12 cm on lightly washed soil in the middle part of the
slope of the eastern exposure in the semi-arid zone of the Almaty region ensured the formation
of the highest yield of chickpeas of the Kamila variety - 15.0 ¢/ ha.

Key words: intensive agriculture, chickpeas, phosphorus fertilizer, plowing, flat-cut
processing, chisel processing, alkaline hydrolyzable nitrogen, mobile phosphorus, exchangeable
potassium, productive moisture, yield.
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AHHOTanus
IIpodaema m neab. l3ydeHne BIMSAHUSA NOPOJHOM IPUHAMIEKHOCTH MUET M JIPYIHX
napaTUMUYeCKNX (PaKTOpPOB Ha KadeCTBEHHBIE XAPAKTEPUCTHKH MAaTOYHOTO MOJIOYKA HMEET
BaXHOE MPAKTUYECKOE 3HadyeHHe. llenpro HcciaenoBaHus SBISAETCS CpPaBHEHUE OCHOBHBIX
KAYeCTBEHHBIX MOKa3aTelledl MaTOYHOrO MYEJIIMHO 'O MOJOYKAa OT MEIOHOCHBIX IYesl Pa3HOoro
IIOPOJIHOTO THIIA.
Metoaonorus. s npoBeneHuss UCCiae0BaHUS MCIOJIB30BaIN 00pa3lbl MAaTOYHOIO MOJIOYKA,
COOpaHHOrO OT M4Yed pPa3HOM BUAOBOW NPHUHAUICKHOCTH. MOJOYKO OBUIO 3aroTOBJIEHO Ha
nacekax Psszanckoil ob6mactu u KpacHomapckoro kpas. 3aroToBi€HHbIE 00paslbl ObuH
MOMEIIEHbl B MOPO3WIIbHYIO Kamepy npu Temreparype MuHyc 17 °C. Ilo OCHOBHBIM (HU3UKO-
XUMHUYECKMM TIOKa3aTeNlssM (JCLEHOBBIM KHCJIOTaM, ChIpOMY IMPOTEUHY, PEAyLUPYIOIIUM
caxapaM U caxapo3se) jJabopatopHbsle ucnbiTanus npooawin no 'OCT 28888-2017 Monouko
MaToyHoe nmuenuHoe. MccnenoBanuss npoBomwin B jaboparopun  DPI'BHY  «DHI]
TYEJI0BOJICTBAY.
PesyabTaTsl. [lo opranonentuyeckuM HCCIEIOBAaHUSM BCE YETHIpE MPENCTaBICHHBIX oOpas3ina
cootBercTBOBasM TpeOoBanusM HT/I. JlanbpHeilmne pe3ynbTaThl UCCIEA0BAaHUN MOKA3alu, YTO
MaKCHUMaJbHOE 3HAYEHHWE MAaCcCOBOM JOJNM JELEHOBBIX KHCIOT (6,44%), chIporo mpoTenHa
(62,4%) u caxapo3ssl (5,2%) npunaanexut oopasiy No2 Ascrpuiickas Kapuauka (Apis mellifera
Austria Karnika). Hanbonbiiee 3HaueHre MaccOBOM ONMU PEAYLUPYIOMIUX caxapoB (25,7%) y
obpasma No3 Cepas ropuas kaBkasckas (Apis mellifera caucasica Gorb).
3akioyenue. Bbulo yCTaHOBIEHO, YTO TpEACTaBICHHBIE 00pa3Ibl HATUBHOI'O MAaTOYHOIO
MOJIOUKa MO0 TeM WJIM JAPYTUM IOKa3aTeasM He OTBe4aroT mojiHocThio TpeboBanusiM ['OCT. YV
m4esl pa3HOM BUAOBOM NPUHAIIEKHOCTH HM3MEHSIOTCS 3HAYEHUs OCHOBHBIX IIOKA3aTeleu -
KpUTEpUEB KauecTBa MAaTOYHOrO MoJjiouka. M3 3Toro criemyer, 4ro mopoja Muei, Hapsay C
JPYTUMH NTapaTUIHYECKUMH (PaKTOpaMu, BIUSET HA KPUTEPUU KaueCTBAa MAaTOYHOT'O MOJIOYKA.

KiroueBble ci1oBa: MOJIOUKO MYEIWHOE MATOYHOE, MOPOJbI MUel, JELEHOBBI KHUCIOTHI,
CBIpOM MIPOTENH, PEAYLIUPYIOLIUE caxapa, caxapo3a
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NPUHAAISKHOCTH MEIOHOCHBIX IMYell Ha KPUTEpUH KadyecTBa MAaTOYHOrO MoJiouka//BecTHuk
Ps3aHcKOro rocynapCTBEHHOrO arpTeXHOJOTHYecKoro yHuepcutera uMeHu I1.A. Kocteruesa.
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Abstract.
Problem and purpose. Comparative analysis of the quality criterion of royal jelly according to
the main physical and chemical indicators collected from bees of different breeds.
Methodology. For the study, we used samples of royal jelly collected from bees of different
species. The milk was harvested in the apiaries of the Ryazan Region and Krasnodar Territory.
The prepared samples were placed in a freezer at a temperature of -18°C. To exclude
falsification, the obtained samples were examined by microscopy in accordance with GOST
31769-2012 Med. Method for determining the frequency of occurrence of grains. For the main
physical and chemical indicators (decene acids, mass fraction of crude protein, mass fraction of
reducing sugars and sucrose) laboratory tests were carried out in accordance with GOST 28888-
2017 Royal jelly. Technical conditions. The research was carried out in the laboratory of the
Federal State Budgetary Scientific Institution "Federal Research Center of Beekeeping".
Results. The results of the study showed that the highest value of the mass fraction of decenic
acids, crude protein and sucrose belongs to the sample No. 2 Austrian Karnika (Apis mellifera
Austria Karnika). The highest value of the mass fraction of reducing sugars is in sample No. 3 of
the Gray Mountain Caucasian (Apis mellifera caucasica Gorb).
Conclusion. It was found that not a single sample of royal jelly fully meets the requirements of
GOST. In bees of different species, the concentration of the main indicators of the quality criteria
of royal jelly changes. It follows from this that the breed of bees, along with other paratypical
factors, affects the criteria for the quality of royal jelly.

Key words: royal jelly, bee breeds, decenic acids, crude protein, reducing sugars, sucrose
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IIpodaema u ueib. B paboTe mpoaeMOHCTPUPOBAHBI PE3YIbTATHI UCCIEAOBAHUS COJCPIKAHUS
(GIaBOHOWIHBIX  COCAUHEHWH B MeAe pa3HOro OOTAaHWYECKOTO U Treorpadudeckoro
MPOMCXOXKACHUS, TIOCHIE Pa3HBIX CIOCO00B 00paboTku. DIaBOHOUIHBIE COSAMHEHUS SBISIIOTCS
KJIACCOM PACTUTENbHBIX BEUIECTB BTOPHUYHOIO MPOUCXOXIeHUs. B coctaB Menma u Apyrux
MPOYKTOB ITYEIIOBOJICTBA OHU TOCTYIAIOT, TIABHBIM 00pa3oM, U3 HEKTapa U MbUIbIBI PACTCHU.
Llenpto wWccienoBaHUS CTANO ONpENEJICHHEe M3MEHEHHsl CoJepkKaHusi  (PIIaBOHOUIHBIX
COCMHEHUI B Mele HATypaJbHOM IIOCJIE€ €ro TEXHOJOTHYECKOH 0OpaboTKH, HAarpeBaHUs H
XpaHEHUS.

Metopoaorus. Harpesanu men npu temreparype 70° C B TedeHre 8 MUHYT C MOCIIEIYIOIIUM
oxnaxzaeHuem o 20° C, B3ouBanu npu 1000 o6/MuH, B TeueHre 6 dacoB. OmbITHBIE 00pa3Ibl
xpanunn B Tedenme Mecsna (30 cyrok). HMccnemoBanue cojnepikaHus  (hIaBOHOUIHBIX
COCIMHEHUN — KOCBEHHBIM METOJOM COTJIACHO (POTOMETPUUECKOW METOAMKE CYyMMAapHOTO
ompeneneHus (GIIaBOHOMAOB B MPOAYKTaX IMYEIOBOACTBA. VcciemoBanmu wmena pa3HOTo
00TaHUYECKOr0 MPOUCXOXKACHHUS: TIOJICOJTHEYHUKOBBIN, KAalITAHOBBIM, IPEUUIIHbIN, aKaIlUEeBBIH,
JUMOBBIA. Mena pa3HOro reorpaduyeckoro MPOMCXOXKACHUS: ApXaHTelnbCcKas 00JacTh,
Psazanckas obnactb, Yccypuiickas obnacts ([lansHe-BocTounsiii kpait), KpacHogapckuii kpaid,
Kazanckas o6macts.

PesyabraTsl. [lo pesynbraTam ucCCleOBaHUS YCTAaHOBMIIU: cojepxkaHHe (HEeHOJIbHBIX
COCMHEHUH B MeJax Pa3HOro OOTAHMYECKOTO MPOMCXOXKIEHHUS HEOIWHAKOBO, OOJBIIE BCETrO
beHonpHBIX coeAuHeHuit ObUI0 B rpeuninHoM Mmeae — 0,312+0,002 %. B mponecce xpaneHus
OTBITHBIX MPOO Meaa coaep)kaHue (HEHOIBHBIX COCAMHEHUH B MeIax pasHOro OOTaHWYECKOTO
MIPOUCXOXKICHUS 3aKOHOMEPHO BO3POCIIO. YBeJIMYeHUE 3HAYeHU (HIaBOHOMIOB B MeAax IMocie
HarpeBaHusi U XpaHeHus kojednercs ot 2,8 no 7,7 %. YBenuueHue NPOUCXOAUT 3a CUET
MOBBILICHUS  COJIEP)KAHUSA  KpacsllMX BEIIeCTB, HAKAIUIMBAIOIIMXCS TMPU  OKUCICHUU
aMUHOKHUCJIOT M pachaja MpOCTbIX caxapoB. Takke cieqyer OTMETUTb, YTO CyMMapHOE
coJiepkaHue (IaBOHOMIHBIX COCTUHEHHUI B Me[ax Mmociie B3OMBAHUS M XpaHEHUS BO3PACTaET B
MEHBIIICH CTENICHH, U HEe TIPeBhITIaio 3,6 %, 94T0 B OCHOBHOM ITPOUCXOJIMIIO 3a CYET 00pa3oBaHUs
KHCIIOPOJHBIX Iy3BIPbKOB B MEJIOBOM Macce, C MOCIEAYIOIIHMM OKHUCIEHHEM OpPraHWYECKUX
BEIIECTB.

3akaodenue. B xone uccrnenoBaHus ObLIO YCTaHOBIEHO, YTO cofepaHUe (PIaBOHOMUIHBIX
COEIMHEHUI B MeJax pa3HOro OOTaHWYECKOro IPOUCXOXKICHHUS pa3HOe W HaubOosbliee
coJiep>kaHue (PIIaBOHOMJIOB OBLIO BBISBICHO B TPEUUIIHOM Mene. Takke MoJ| BO3IEHCTBHEM
TemneparypHoro HarpeBanus 1o 70° C, MexaHHMuYecKoro B30MBaHMs M XpaHeHMs B TeueHue 30
CYTOK coJiep>kaHre (IaBOHOUIHBIX BEIIECTB BO3PACTaET.

KualoueBble cjoBa: (IaBOHOMJHBIE COEIMHEHUS B MeJe, HarpeBaHue Meqa,
MeXaHHYEeCKOe B30MBaHUE Me/a, MeJl Pa3HOTO0 OOTaHWYECKOTO MPOUCXOKICHHUSI.

s umrupoBanus: bpangopp A. 3., beictpoBa M. 10., CepebpsikoBa O. B.
HccnenoBanue coaepkaHusi (PIaBOHOUIHBIX COCIUHEHUH B Meae pa3sHOro OOTaHHMYECKOTO
IPOUCXOXKAECHUS UM CHocoOOB  TexHoJormuyeckod  oOpaborku//BectHuk  PsizaHckoro
rocynapctBeHHoro yHuBepcutera umeHu I[ILA. KocterueBa. 2021. T13. No4. ¢ 25-32
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Abstract.

The problem and the goal. The paper demonstrates the results of a study of the content of
flavonoid compounds in honey of different botanical and geographical origin, after different
processing methods. Flavonoid compounds are a class of plant substances of secondary origin. In
the composition of honey and other bee products, they come mainly from nectar and pollen of
plants. The aim of the study was to determine the changes in the content of flavonoid compounds
in natural honey after its technological processing, heating and storage.

Methodology. Honey was heated at a temperature of 70 © C for 8 minutes, followed by cooling
to 20 ° C, whipped at 1000 rpm, for 6 hours. The prototypes were stored for a month (30 days).
Investigation of the content of flavonoid compounds by indirect method according to the
photometric method of total determination of flavonoids in bee products. Honey of different
botanical origin was studied: sunflower, chestnut, buckwheat, acacia, lime. Honey of different
geographical origin: Arkhangelsk region, Ryazan region, Ussuri region (Far Eastern Region),
Krasnodar Territory, Kazan region.

Results. Studies have established that the content of phenolic compounds in honey of different
botanical origin is not the same, and most phenolic compounds were found in buckwheat honey
0.312 + 0.002%. During the storage of experimental honey samples, the content of phenolic
compounds in honey of various botanical origin naturally increased. The increase in the values of
flavonoids in honey after heating and storage ranges from 2.8 to 7.7%. The increase is due to an
increase in the content of coloring substances that accumulate during the oxidation of amino
acids and the breakdown of simple sugars. It should also be noted that the total content of
flavonoid compounds in honey after whipping and storage increases to a lesser extent, and did
not exceed 3.6%, which mainly occurred due to the formation of oxygen bubbles in the honey
mass, followed by oxidation of organic substances.

Conclusion. During the study, it was found that the content of flavonoid compounds in honey of
different botanical origin is different and the highest content of flavonoids was found in
buckwheat honey. Also, under the influence of temperature heating up to 70 ° C, mechanical
whipping and storage for 30 days, the content of flavonoid substances increases.

Key words: flavonoid compounds in honey, heating of honey, mechanical whipping of
honey, honey of different botanical origin.

For citation: Brandorf A. Z., Bystrova I. Yu., Serebryakova O.V. Investigation of the
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AHHOTaLUA.
IIpodaema u mean. Llens uccnenoBaHuii cocTosia B M3YYEHHM B CPAaBHUTEIBHOM aCIEKTE
BIUSHUSL OPAJIbHBIX KalblUeBBIX OomrocoB «Kambmuron Oomoc», «Cwmaprbomoc Topmena
Kanpuuity, «boBHHO KOMIUIM», TPUMEHSEMBIX B HOBOTEIbHBIA IEPUOJ, Ha YACTOTY
BCTPEUAEMOCTH TOCICPOJOBLIX 3a00JeBaHUN W TUHAMUKY Kalbluii-(ochopHOoro obmeHa y
KOPOB.
Metogosnorus. O0bEKTOM HCCIEA0BAHUN SIBISUIMCH KOPOBBI 2-i U 3- JJaKTallMU TOJIITUHCKON
noponabl. Jlnsg  wu3ydeHus npoduinaktudeckoil 3PGEKTUBHOCTH  KajbIMEBBIX  OOJIOCOB
MPEBAPUTEILHO TI0 MPUHIIUITY aHAIOTOB ObUTH c(hOPMHUPOBAHBI KOHTPOJIBHAS U TPU OMBITHBIX
rpymmbl (n=15). KopoBaM mepBoi ONBITHOW TPyHIbl Cpa3y TMocie oTeja ObUIM Ha3HAYEHBI
KajblueBble Oomockl «KampuuTon 00J0c», KOpOBaM BTOPOW OMBITHOW Tpymnmnbl — «BoBHHO
KOMILIWY», KOPOBaM TpeTheil ombITHOM Ipynmnbl — «CMaptoomtoc Toprnena Kambuwmii». Koposl
KOHTPOJILHOM Tpynmbl OONIOCH He moiydand. Bee wucciemyembie OOMIOCH OBLTH BBEACHBI
OpajbHO C MOMOUIBIO CHEIHAIBHOTO anruiMkaropa (6onroconasarens). Ha npoTsikenun nepuoaa
HaOMIoZIcHUN B mepBble 14 1HEW mociie oTeNla Y >KMBOTHBIX €KEIHEBHO OINpENessuIn olliee
KIIMHUYECKOE COCTOSHUE, BKIIIOYAIOIIEee TEPMOMETPHUIO, OMpeesieHne MoKa3aTeleld CepledHo-
COCYAMCTOM M JbIXaTEJIbHOM CHCTEM, OLIEHKY JBUTraTEIbHOM aKTHUBHOCTH, AaNIlICTUTA,
VIIUTAaHHOCTH, COCTOSIHUE TJIA3HBIX S0JOK, Typropa KOXH, COCTOSHHUE BOJIOCSHOTO IOKPOBA,
ouenky BCO (Buaumbix cinu3uctbix obonodek), CHK (ckopocts Hamosnnenus kanwuisipos). [lo
OKOHYAaHUU ONbITa yCTAaHABIMBAIM KOJMYECTBO 3a00JEBIIUX KOpPOB, (opMy TsKEeCTU
3a00JieBaHNs, M1aJI€K )KUBOTHBIX. B mepBbIil eHb cpa3y Mmociie oTella U CIycTs 6 4acoB, a TaKXKe
Ha 2-¢ U 14-e CyTKM y BCeX KMBOTHBIX OTOMpaId KPOBb ISl ONpeAeNieHUs JUHAMHUKH YPOBHS
KaJIbLIMST TIPH TIPUMEHEHUH OOJIF0OCOB. bHoXuMHuYeckue rmoka3areid KpOBU, TaKhe Kak OOIIui
Ociok, KanbIui, Qocdop, MarHui, menounas ¢ocdaraza (IP) wuccnemoBamu Ha
ABTOMATHYECKOM OHMOXMMHYECKOM aHanmu3aTope it BerepuHapun «ChemWell» B HaydHOM
uentpe ®I'bOY BO PTATY.
PesyabTaTsl. [IpumMenenue y KopoB cpady mocie otena 0oirocoB moja Mapkamu «Kampuurorn
Oomoc», «boBuHOo Kommimy», «Cwmaprbomoc Topmema Kanbiwmity — mpemympexaaeT
3a00J1€Ba€MOCTh POJWIBHBIM TIApe30M M 3ajaepxkanue mnociega Ha 100 %, maronoruei
JUCTAIbHOTO OTJeNa KOHEYHOCTeW — Ha 6,7 % mnocpaBHeHUIO c KoHTpojeMm. HawubGonee
3¢ pexTUBHONW KOPMOBOHM J00aBKOM B YCIOBHUSAX MpOU3BOACTBA ObLT Oomtoc «Kanmbmuromn
00JI0CY», KOTOPHBIH Tak:ke CIIOCOOCTBOBAJ CHIXKEHUIO 3a001€BA€MOCTH MacTHTOM (B TOM YHUCIIE U
cyoxmmandeckuM) Ha 28,3 %, sugomerputoM — Ha 20,0 %. [Tpumenenue 6omrocoB «Kanpuurorn
6omtoc», «Cwmaproomioc Topmnena Kanpuwmii» u «bOBHHO KOMIUIMY» JOCTOBEPHO MOBBIIIAIOT
ypoBeHb Kamibllusg B kpoBu Ha 71,6 %, 70,4 %, 51,0 % COOTBETCTBEHHO IO CpPaBHEHUIO C
koHTposieMm (p < 0,05). Ha 1l4-e cyTku wuccienoBaHUN TOCTOBEPHO MAaKCHUMAIbHBIN YpOBEHBb
KaJIBIIMSI TIPU MIPUMEHEHUH OOJI0COB OBUI JIOCTUTHYT B MEPBOU OmNbITHOW rpymme («Kambuurorn
Oomtoc») u coctaBun 2,65 MMmonb/n, yto Ha 32,2 % Oombme kontpons (p < 0,05), a
MUHUMAaJbHBI — B TpeThel onbITHOH rpynne («Cmaproomtoc Topnena Kanbumii») u cocraBui
2,2 mMonb/n. Ilpumenenue Oomtoca «KanbIUTONm OOIOC» CIMOCOOCTBOBANIO JIOCTOBEPHOMY
MOBBIIICHUIO MarHus B KpoBu B 1,52 pasa Ha 2-e cytku nocie orena (p < 0,05), a mpumeHenue
Oomoca «bOBHHO KOMILTN» MPHUBENO K JOCTOBEPHOMY IOBBIMICHUIO MarHusi B KpoBU Ha 14-e
CYTKH TIOCJIE OTENa.
3akaodenue. Pe3ynpTaThl HCCIEOBaHW HArIsAHO IMOKa3ald HEOOXOJUMOCTh BBEICHUS
KOpPOBaM OpaJIbHBIX KaJbIIMEBBIX OOJIOCOB cpa3y mocie otena. Vccnenyemble KajlbliEBbIE
0omrocel Okazanuch d(PPEKTUBHBIME B YCIOBUSX MPOU3BOJCTBA, OqHAKO Oonroc «Kampuuron
0010C» COCOOCTBOBAN 3HAUYUTEIBHOMY CHHKEHHIO 3a00JI€BA€MOCTH KOPOB B HOBOTEJIbHBIN
nepuoJi, a Takke Oonee 3(p(HeKTUBHOW KOPPEKUUHU KanbLueBo-(pochopHOro oOMeHa KOpOB Ha
IPOTsHKEHUM 14 1Hel nocnie orena.

KiroueBble c¢ji0oBa: KpYNHBIA  poraThlii  CKOT, MOCJIEpPOAOBas T'UIOKaJIbIUEMUS,
KaJIbI{UEBbIE OOJIIOCHI, KOPMIIEHHE, KOPMOBas 100aBKa.
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Abstract.
The problem and the goal. The aim of the research was to study in a comparative aspect the
effect of oral calcium boluses "Calcitope bolus”, "Smartbolus Torpedo Calcium”, "Bovinno
compli™ used in the new body period on the incidence of postpartum diseases and the dynamics
of calcium-phosphorus metabolism in cows.
Methodology. The object of research were cows of the 2nd and 3rd lactation of the Holstein-
Frisian breed. To study the preventive effectiveness of calcium boluses, 4 groups of analogues
were previously formed (by breed, physiological condition (clinically healthy, 1st day after
calving), live weight (546.2 + 0.24 kg): the first experimental, the second experimental, the third
experimental and control (n= 15). The cows of the first experimental group were assigned
calcium boluses "Calcitop" immediately after calving, cows of the second experimental group
"Bovinno compli*, cows of the third experimental group "Smartbolus Torpedo Calcium™. Cows
of the control group did not receive boluses. All the studied boluses were administered orally
using a special applicator (bolus giver). During the observation period, in the first 14 days after
calving, the general clinical condition of the animals was determined daily, including
thermometry, determination of indicators of the cardiovascular and respiratory system,
assessment of motor activity, appetite, fatness, condition of the eyeballs, skin turgor, condition of
the hair, assessment of visible mucous membranes, SNC (capillary filling rate). At the end of the
experiment, the number of sick cows, the form of severity of the disease, and the case of animals
were determined. Also, on the first day immediately after calving, on the first day after calving
after 6 hours, after 2 days and on day 14, blood was taken from all animals to determine the
dynamics of calcium levels when using boluses. Biochemical parameters of blood, such as total
protein, calcium, phosphorus, magnesium, alkaline phosphatase (alkaline phosphatase) were
studied on an automatic biochemical analyzer for veterinary medicine "ChemWell" at the
scientific center of the FSUE in RGATU.
Results. The use of boluses under the brands "Calcitop”, "Bovini Compli*, "Smartbolus Torpedo
Calcium™ immediately after calving in cows prevents the incidence of puerperal paresis and
retention of the afterbirth by 100%, pathology of the distal extremities by 6.7% compared with
the control. The most effective feed additive in production conditions was Calcitope bolus,
which also contributed to a 28.3% reduction in the incidence of mastitis (including subclinical),
and 20.0% reduction in endometritis compared to the control. The use of boluses "Calcitop”,
"Smartbolus Torpedo Calcium™ and "Bovino Compli" significantly increase the level of calcium
in the blood by 71.6%, 70.4%, 51.0%, respectively, compared with the control (p < 0.05). On the
14th day of the studies, the reliably maximum calcium level when using boluses was achieved in
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the first experimental group (“"Calcitope™) and amounted to 2.65 mmol /I, which is 32.2% more
than the control (p < 0.05), and the minimum in the third experimental group (“"Smartbolus
Torpedo Calcium™) and amounted to 2.2 mmol/L. The use of the Calcitop bolus contributed to a
significant increase in magnesium in the blood by 1.52 times on the 2nd day after calving (p <
0.05), and the use of the Bovini Compli bolus led to a significant increase in magnesium in the
blood on the 14th day after calving.
Conclusion. The results of the studies clearly showed the need for oral calcium boluses to be
administered to cows immediately after calving. The studied calcium boluses proved to be
effective in production conditions, however, the Calcitope bolus contributed to a significant
reduction in the incidence of cows during the new year period, as well as a more effective
correction of the calcium-phosphorus metabolism of cows for 14 days after calving.

Key words: cattle, postpartum hypocalcemia, calcium boluses, feeding, feed additive
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AHHOTaNHA.
IIpodaema u ueas. Llenbio uccneqoBaHuil SBUJIOCH MPOBEICHUE aHAIN3A JAHHBIX THCTOJOTUU
npenaparoB  TKaHEW W HUX  CPaBHUTEIbHOM  XAPAKTEPUCTUKH C  KOHTPOJIbHBIMU
TUCTOIIpenapaTaMy, a TaKKe€ YCTAaHOBJIEHHE MPOUCXOASAIINX MOP(OJIOrHYECKUX H3MEHEHHUI B
MOBEPXHOCTHBIX U TTYOOKUX CIOSX JAEPMBI B O0JIACTH MEXKKOTBITIICBOW IIENW MPHU Pa3BUTUU
BOCHAJIMTENBHON peakiuy U (OpMHUPOBAHUU S3BEHHOTO Ipoliecca Mopresapo.
Metonosnorus. s AOCTHKEHUS TOCTaBICHHOW II€TH MPOU3BEACH OTOOpP MATKUX TKAaHEW B
00JIaCTH KOMBITIIAa U BEHUYHMKA Y BBICOKOMPOAYKTHUBHBIX YXHBOTHBIX (KPYIHBIA pOTaThlii CKOT
TOJIITUHCKON TMOPOJbI) B Bo3pacte 1-i M 2-i nmakTauuid JUIsl MPOBEIEHUS THCTOIOTHYECKHX
ucciaenoBanuii: 20 TayObokux mMpoO B 00JIACTM OCHOBBI KOKHM KOIBITEI[ C OSIHACPMUCOM
(TpeyronpHbie Kycouku paszmepom 0,5%0,5%0,5 cm u 0,5-0,7 cM BrioyOb A0 KPOBEHOCHBIX
COCYZIOB) Y KJIIMHUYECKHU 3/I0POBBIX JKMBOTHBIX PAa30BBIM CKaJIbIIEJIEM IOCIE MpeIBAPUTEIbHOMN
00paboOTKM aHTHCENTUKOM M MeCTHOro o00e300iMBaHMS pacTBOpOM jujaokamHa 2 %-M ¢
MOCNEAYIOIUM  HAJOXKEHUEM aHTHUCENTHYeCKON TMOBS3KM (KOHTpoib).Jlins  mpoBeneHus
CPaBHHUTEIHHOW  XapaKTePUCTUKH, THCTOJIOTMYECKOTO HCCIEAOBAaHUA U  OOHApy>KEHUs
naroMop(osoruuecknux W3MEHEHWH B OOJACTH S3BEHHBIX TPOIECCOB Moprtemnapo u
Pycrepromnbiia cOOTBETCTBEHHO OTOOPAHO 10 5 00pa3lioB MATKUX TKaHEH, B3ATHIX y KHBOTHBIX C
MOpPaXEHUSIMHU KOIIBITEIl PA3IMYHOM CTENeHH TshKecTH mo S-OaymubHOM mkane Kapna Bypru u
Hurens b. Kyka mo kaxmoil creneHu TsKecTH cooTBeTcTBeHHO (50 mpol). ['mcronoruueckue
npenapaTsl OKpalMBalIK M0 JABYM METOJUKAaM: CTaHAAPTHOE OKpAlllMBaHWE T'€MAaTOKCUIMHOM U
DO3MHOM W  OKpallMBaHUE TONYUAMHOBHIM CHHHM JUIsi  OOHApy>KEHUS  IPHU3HAKOB
¢ubprHonHOTO HAOyXaHus (MpenapaTbl HOPMbI — JUISl BU3yaIbHOTO KOHTPOJIS).
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Pe3yabTaTsl. B 3aBUCUMOCTH OT CTENEHU TSANKECTH KIMHUYECKUX MPOSBICHUM OT 1-il mo 5-if
OPOUCXOIUT PsA MOP(OIOTMYECKUX M3MEHEHHUI B TKAHAX BEPXHUX CJIOEB JEpMbl B 001acCTH
MEXKOIIBITLEBOH LIEIH IIpHU s13B€ Mopreiuiapo: TOIIKMHA POTOBOTO CJI0S1 Y )KUBOTHBIX OIIBITHOM
IPYNIBl U3MEHUIACh OT 3 MM JI0 IIOJHOIO PACIUIABJICHHUS; JUIMHA aKAHTOTUYECKUX TsKEH OT 3
MM a0 1,5 MM; npu MOpakeHHWH 5-H CTEmeHW TSHKECTH OTMEYEHBl HMX JHCTpO(pUYecKue
u3MeHeHusa. Ilpm mporpeccMpoBaHMM — CTENEHM  TSDKECTH  IATOJIOTMYECKOrO  Ipolecca
YBEJIMUYUBAETCS KOJIMYECTBO MAPETUYECKH PACHIMPEHHBIX BEHYJ, apTepuu cnasmupyrorcd. Co
CTOPOHBI JIEPMbI HapacTaeT BOCHAINUTENIbHAS UH(OUIBTPALUS CETMEHTOSIEPHBIMU JIEHKOLIUTAMHU
C MPUMECHIO TUIA3MOIIMTOB M JTUM(OIUTOB.

3akiouenune. OOHapykeHHble B oOpasnax TKaHed, OTOOpaHHBIX C OOJAacCTH S3BEHHOTO
nopaxeHust Mop Temuiapo, 0COOEHHOCTH U3MEHEHHUH B COCOUKOBOM CJIOE JIEPMbI — IAPETUUECKOE
pacuipeHue 0osiee 4eM I0JOBUHBI BEHYN C NMPU3HAKAMH ITOJHOKPOBHS IIPU OJHOBPEMEHHOM
CIIa3MUPOBAHUM IIPAKTUYECKH BCEX MEJIKHX apTepuil, MOTYT IPUBOJUTH K IIOBBILICHUIO
JIaBJIEHUs] Ha COCY[bl (BEHYJbl, apTepuoiibl). I[Ipy 3TOM cpaBiuBaHHE COCYIOB NPHUBOIUT K
MECTHOM TMIIOKCUU TKaHEH, HAaKOIUIEHUIO CBOOOJHBIX PAJMKAJIOB, KOTOPbIE «OOMOapaupyrOT»
KJIETKH [NTyOMHHBIX CJIOEB JIEPMbI, BOSHUKAIOT IIPOLIECCHI JIereHepaluy TKaHEeH.

KioueBble cJI0Ba: KPYIHBIA POTaThIi CKOT; OOJE3HH KONBITEI[, s3Ba MopTemiapo;
AKaHTOTHYECKUE TSAKH; aHACTOMO3BI.
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Abstract.
Problem and purpose. The aim of the research was to analyze the histology data of tissue
preparations and their comparative characteristics with control histological preparations, as well
as to establish the ongoing morphological changes in the superficial and deep layers of the
dermis in the interdigital fissure during the development of an inflammatory reaction and the
formation of the Mortellaro ulcerative process.
Methodology. To achieve this goal, soft tissues were selected in the area of the hoof and corolla
from highly productive animals (cattle of the Holstein breed) at the age of 1 and 2 lactations for
histological studies: 20 deep samples in the area of the skin base of the hooves with epidermis
(triangular pieces of size 0, 5 * 0.5 * 0.5 cm and 0.5-0.7 cm deep to the blood vessels) in
clinically healthy animals with a single scalpel after pretreatment with an antiseptic and local
anesthesia with a 2% lidocaine solution followed by the application of an antiseptic bandage
(control ). For comparative characteristics, histological examination and detection of
pathomorphological changes in the ulcerative processes of Mortellaro and Rustergolz,
respectively, 5 soft tissue samples were taken from animals with hoof lesions of varying severity
according to the 5-point scale of Karl Burgi and Nigel B. Cook for each degree severity,
respectively (50 samples). Histological preparations were stained according to two methods:
standard staining with hematoxylin and eosin and staining with toluidine blue to detect signs of
fibrinoid swelling (standard preparations - for visual control).
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Results. Depending on the severity of clinical manifestations from 1 to 5, a number of
morphological changes occur in the tissues of the upper layers of the dermis in the area of the
interdigital fissure in Mortellaro's ulcer: the thickness of the stratum corneum in animals of the
experimental group varied from 3 mm to complete melting, the length of the acanthotic cords
from 3 mm to 1.5 mm, with a lesion of the 5th degree of severity, their dystrophic changes were
noted. With the progression of the severity of the pathological process, the number of paretic
dilated venules increases, the arteries spasm. From the side of the dermis, inflammatory
infiltration of segmented leukocytes with an admixture of plasma cells and lymphocytes is
growing.
Conclusion. The features of changes in the papillary layer of the dermis found in tissue samples
taken from the area of ulcerative lesion of Mortellaro - paretic expansion of more than half of the
venules with signs of plethora with simultaneous spasm of almost all small arteries, can lead to
an increase in pressure on the vessels (venules, arterioles). At the same time, the compression of
the vessels leads to local tissue hypoxia, the accumulation of free radicals, which "bombard” the
cells of the deep layers of the dermis, and tissue degeneration processes occur.

Key words: cattle; hoof disease; Mortellaro's ulcer; acanthotic strands; anastomoses
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AHHOTAIHA.
IIpo6aema u nedas. Llens nccnenoBaHuil — U3y4nTh JUHAMUKY KHUBOM MAacChl M OIUIaTy KOpMa
IPUPOCTOM KHMBOM Macchl OBIYKOB Oypoil IIBHUIKOM M Ka3axCKoil OenorosioBod mopoj, Hx
MIOMECEH, TOJYYEHHBIX B PE3yJbTaTe€ HMCIOJIb30BaHUS MPOUZBOAUTENEH MSICHOMW MOPOJbI Ha
MaTOYHOM IIOT0JIOBbE CKOTa KOMOMHUPOBAHHOT'O HAIIPABICHUS TPOAYKTUBHOCTH.
Metoaoaorus. Ilepuon BelpamuBaHusi 1 OTKOpPMa MOJIOMBITHOTO MOT0J0BbsS OBIYKOB COCTABUII
18 mecsaues (2020-2021rr). [loncocHslil nepuo BeIpalliuBaHus cocTaBmil 214 nHel, nocie 4ero
MpoBeJIM OTOMBKY OT Mareped. B mocnennue nBa mecsna coaepxkanus (17-18 mec.) mpoBenu
3aKJIFOUUTEIBHBIA OTKOPM. 3a BECh NEPUOJ BBIPALIMBAHUSA M OTKOPMa MOJOIBITHBIM TpyIIIaM
Ob1ukoB 3a1aH0 3400 >HEPreTUYECKUX KOPMOBBIX €AMHUI] M 359 KT mepeBapuMoro mpoTenHa.
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Pe3yabTaThl. YCTaHOBIEHO, YTO KaK B OTJEIbHBIE BO3PACTHBIC MEPUOIBI, TaK 32 BECh MEPHO]
MCCJICIOBAaHUI HAMOOBIIEH MacCON Tela OTINYAINCh OBIYKM Ka3aXCKOW OE0roJI0BOM MOPOIbI
U ee MoMecH ¢ Oypoil MIBUIIKON MOPOJ0i, KOTOPBIC MOCIE 3aKIOYUTEILHOTO OoTKopMa (B 18
MECSIIEB) MPEB30ONLIN OyphIX MIBHIIKUX CBEPCTHHKOB B cpeaHeM Ha 62,6 u 31,4 xr (P>0,999)
COOTBETCTBEHHO. 3a BECh MEPHO/I BHIPALTUBAHUS U OTKOPMa CPEIHECYTOYHBIE TPUPOCTHI KUBOU
Macchl y ObIYKOB Oypol IIBUIIKOW MOPOABI COCTaBWIM 718 T, 4TO HI)KE 3HAYCHUH MOMECHBIX
ceepctHrkoB Ha 60 r (P>0,999) u kazaxckux OejoronoBeix — Ha 119 r (P>0,999).
Haumenpmmmu 3aTrpatraMu kopMa Ha 1 KI' HOPUPOCTa KMBOW Macchl OTJIMYAIUCH OBIYKU
Ka3aXCKOH OEJIOTOJIOBOI MOPOJIbI, Y KOTOPBIX OHU COCTABHIIN 7,27 SHEPTETUYECKUX KOPMOBBIX
equuunl;, u 0,767 xr mnepeBapuMoOro IMnpoTermHa. MX mnpeumymecTBo HaJl CBEPCTHUKAMH
MaTepUHCKOM mopoabl cocraBuino 1,01 sHepretnueckux kopmoBbiX enuHul u 0,107 xr
NepeBapuMOro MpoTEeHUHa.

3akimoyenue. Pa3BeieHHe UYHCTOMOPOJHOTO Ka3axCKOro OEJIorojoBOrO CKOTa U €ro
UCIONIb30BaHNE Ha Oypod MIBUIIKOM MOpoJe MO3BOJIAET IMOJIydyaTh IOMECEed C BBICOKHUM
s dekToM rerepo3uca IO IMOKA3aTEIsIM POCTa, a TAKKE CHIDKEHHUIO 3aTpaT KOpMOB Ha | kr
MIPUPOCTA KUBOM MACCHI.

KuioueBrble cjioBa: kazaxckas OeyorojioBasi, Oypas IIBHIKAs, TOMECH, IUHAMHKA POCTa,
or1aTa KopMa IpoAYyKIHEH.

JMas uutupoBanus: ['ocresa E. P., Konuk H. B., Viumbamer M. b. M3menenue
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Abstract.
Problem and purpose. The purpose of the research is to study the dynamics of live weight and
feed payment by the increase in live weight of brown Swiss and Kazakh white-headed bulls,
their crossbreeds obtained as a result of the use of meat breed producers on the breeding stock of
cattle of the combined direction of productivity.
Methods. The period of rearing and fattening of the experimental herd of bulls was 18 months
(2020-2021). The suckling period of cultivation was 214 days, after which the mothers were
beaten off. In the last two months of detention (17-18 months), the final fattening was carried
out. During the entire period of rearing and fattening, the experimental groups of bulls were
given 3,400 energy feed units and 359 kg of digestible protein.
Results. It was found that both in certain age periods and for the entire period of research, the
Kazakh white-headed bulls and their crossbreeds with the brown Swiss breed differed the most
in body weight, which after the final fattening (at 18 months) surpassed brown Swiss peers by an
average of 62,6 and 31,4 kg (P>0,999), respectively. Over the entire period of cultivation and
fattening, the average daily live weight gain in brown Swiss bulls amounted to 718 g, which is
lower than the values of crossbred peers by 60 g (P>0.999) and Kazakh white-headed by 119 g
(P>0,999). Kazakh white-headed bulls were distinguished by the lowest feed costs per 1 kg of
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live weight gain, in which they amounted to 7,27 energy feed units and 0,767 kg of digestible
protein. Their advantage over the peers of the parent breed was 1,01 energy feed units and 0,107
kg of digestible protein.
Conclusion. Breeding of purebred Kazakh white-headed cattle and its use on the brown Swiss
breed, allows you to get crossbreeds with a high effect of heterosis in terms of growth, as well as
reducing feed costs per 1 kg of live weight gain.

Key words: Kazakh white-headed, brown Swiss, crossbreeds, growth dynamics, payment
for feed products
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AHHOTanu4.
IIpodaema u wenab. Llenbio HACTOALIETO UCCIIEOBAHUS SIBISIETCS M3y4yE€HUE OMOJIOTMYECKON U
X03s1MCTBEHHON 3P PeKTUBHOCTH AMKaMOBl U ee OaKOBBIX CMece ¢ MeTCyNb()ypOH-METUIIOM,
TpUOEHYPOH-METUJIOM M T'yMaToOM Kajiusi NMPOTHB COPHOM PAacTUTENbHOCTU U CPAaBHUTEIHHOU
OLIEHKHU MX JAEUCTBUS NMPH BHECEHUHU B (pa3y KYIIEHUS O3UMOM MIIEHUIIBI.
Mertononorus. J{is OCTHMXKEHMS 1M U OTBETa Ha MOCTAaBJIEHHbIE BOMPOCH! OBLIO IMPOBEAEHO
HKCIEpUMEHTAIbHOE HCCcieloBaHne. B KkauecTBe OOBEKTOB HCCIEIOBAaHUN OBIIM COPHSKH,
repOUIHIbI, pacTeHHs] 03UMOM mieHuIbl copra bezenuykckas 380. [Ipeamer uccnenoBanuii —
U3MEHEHHE BPEJIOHOCHOCTH COPHIKOB M Mepbl OOpbObI C HUMM NPHU BO3JEIBIBAHUU O3UMOMN
nmeHulbl B jecocrenu llenTpanbHoro YepHosze Mba. OPPEKTUBHOCTH OIEHUBAIU IO
CHIDKEHHIO KOJIMUECTBA COPHSAKOB U MOBBILICHUIO IPOAYKTUBHOCTH O3MMOM MIIEHUIBI. BuioBoii
Y BECOBOMW YYET COPHOM pacTUTENbHOCTH MpoBoAmin uepe3 30, uepes 45 nHeil u nepen yoopkoun
ypoKas.
PesyabTaTsl. Pe3ynbraThl IpoOBEIEHHBIX UCCIIEJOBAHUN MTOKa3alli, YTO IPUMEHEHHE TUKaMOBbI B
npemnapate Pedepu (351 1/m) B mosze 0,2 n/ra xopomio paboTaeT MPOTHUB COPHOTO IIEHO3a B
noceBax 03WMOI mieHunpl. bakoBble cMecu AUKaMObl ¢ METCYIb(YypOH-METHIOM (Tpenapar
Mertadop) u TpubenypoumerunoM (mpemnapar I'pancrap) eme Oosiee >PPeKTHBHBI, TaK Kak
INPUCYTCTBHE JIBYX JEHCTBYIOIIMX BEIIECTB I103BOJSET 3HAUMUTENBHO YBEIUYHUTH CIEKTP
YHUYTOXKAEMBIX  COpPHSKOB. Mercynb(ypoH-MeTHI B 3TOH KOMOWMHAIMM  JIeHCTBOBA
s dekTuBHEE, YeM TPUOEHYPOH-METHII, OCOOEHHO MPOTHB COPHSIKOB: IIHUPHIIBI 3alIPOKHUHYTON
(Amaranthusretroflexus), nukyiapHHUKa 00bIKHOBeHHOTO(Galeopsistetrahit), ¢duanku mnoneBoit
(Violaarvensis), mbimHoro ropomka(Vicia cracca), BbioHka nosieoro(Poligonumconvolvulus).
3akmouenue. B pesynbraTe uccnenoBaHMi OBIJIO YCTaHOBJIEHO IOBBIIICHHE YPOKaWHOCTH
o3uMoii mieHunsl Ha 19,3 % oT BHeceHus 06akoBOM cMecH JUKaMOBbl ¢ METCYNIb(PYPOH-METUIOM
u Ha 18,0 % B KomOuHanuu [UKaMObl C TpubOeHypoH-meTuiaoM. Ho MakcumanbHas
Ouosnoruueckas U xo3sicTBeHHasi 3(PPEeKTUBHOCTh OT MPUMEHEHHUS] cMecel Obljia MojydeHa B
KOMILIEKce ¢ rymaroMm Kanus (mpenapar Jlurnorymata BM) B moze 0,15 si/ra. IlomyueHHsle
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OTIBITHBIE JAHHBIE MO3BOJISIOT ATy CXEMY PEKOMEHJIOBATh JUIS 3alIUTHl O3MMOM MIICHHUIBI OT
COPHOI paCTUTEIBLHOCTH.
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Abstract.
Problem and purpose. The purpose of the research was to study the biological and economic
effectiveness of dicamba and its tank mixtures with metsulfuron-methyl, tribenuron-methyl and
potassium humate against weeds and to compare their effect when applied to the tillering phase
of winter wheat.
Methods. To achieve the purpose and answer the questions posed, an experimental study was
carried out. The objects of the research were weeds, herbicides, winter wheat plants of the
Bezenchukskaya 380 variety. The subject of the research was the change in the harm of weeds
and measures to combat them during the cultivation of winter wheat in the forest-steppe of the
Central Chernozem region. The efficiency was evaluated by reducing the number of weeds and
increasing the productivity of winter wheat. Species and weight recording of weed vegetation
was carried out after 30 days, after 45 days and before harvesting.
Results. The results of the studies showed that the use of dicamba in the Referee preparation
(351 g/l) at a dose of 0.2 I/ha works well against weed cenosis in winter wheat crops. Tank
mixtures of dicamba with metsulfuron-methyl (Metafor preparation) and tribenuron-methyl
(Granstar preparation) are even more efficient, since the presence of two active substances
allows significant increase in the range of weeds to be destroyed. Metsulfuron-methyl in this
combination was more efficient than in a mixture with tribenuron-methyl, especially against
Amaranthus retroflexus, Galeopsis tetrahit, Viola arvensis, Vicia cracca, Poligonum
convolvulus.
Conclusion. It was discovered that the yield of winter wheat increased by 19.3 % against 18.0 %
in combination with tribenuron-methyl. But the maximum biological and economic efficiency
from the use of mixtures was obtained in combination with potassium humate (preparation of
Lignohumate BM) at a dose of 0.15 I/ha. The experimental data obtained allow to recommend
this scheme for the protection of winter wheat from weeds.

Key words: dicamba, metsulfuron-methyl, tribenuron-methyl, potassium humate, weeds,
winter wheat, biological efficiency

For citation: Gulidova V. A. Comparative study of the effectiveness of tank mixtures of
dicamba, metsulfuron-methyl, tribenuron-methyl and potassium humate in the system of
protection of winter wheat from weeds. Herald of Ryazan State Agrotechnological University
Named after P.A. Kostychev. 2021; 13(4); 60-66 (in Russ.).
https://doi.org/10.36508/RSATU.2021.93.76.007


https://doi.org/10.36508/RSATU.2021.93.76.007
https://doi.org/10.36508/RSATU.2021.93.76.007

CEJIbCKOXO3SIMICTBEHHBIE HAVKH

Hayunas crates
YK 636.082 DOI: 10.36508/RSATU.2021.89.35.008
U3YYEHUE BJIMAHUA CYXOI'O IMOPOUIKA U3 IIVIOAOB HIUIIOBHUKA HA
MPOJAYKTUBHOCTD IBIILIAT-EPOMJIEPOB

Antounna UBanosHa I[e;:[KOBal , Hatanbs HuxonaeBna Cepreena” 1,2

OpiioBckuii rocynapcTBeHHbIM arpapHblii yHuBepcuter nMmeHu H.B. Ilapaxumnua, Open,
Poccus

! feny58@mail.ru

25nn8272@mail.ru
AHHOTaLUA.
IIpo6aema u neasn. Llenpro ncciieoBaHU SBISJIOCh U3YYEHHE POCTA U COXPAHHOCTH IIBIILIAT-
opoitepoB B AO «bepesku» OpnoBckoro paiiona, OpiaoBcKoii 00JIacTH.
Metogosnorus. ONbIT M0 W3YYEHHUIO POCTAa M COXPAHHOCTH LBILIAT-OpoiiiepoB kpocca «Pocc
308» npu BBEICHUH B PallMOH MYKH W3 TIJI0JIOB IIMIOBHUKA NMPpoBoaAWIM Ha 0aze AO «bepeskn»
OpnoBckoro paiiona, OprnoBckoil obnactu. [Ins mpoBelneHuss MCCIEAOBAHUSA MO MPUHIIMITY
aHayoroB ObUTH COPMHUPOBAHBI TPU TPYIIIBI MTUL: KOHTPOJBHAS M JIBE ONBITHBIE. B Kaxmyro
rpynmny ObUIH OTOOpaHbI CYTOUHBIE LIBITLIATA-Opoiliepsl B KonuuecTBe S0 royos.
PesyabTaTsl. bojee MHTEHCUBHBIN POCT LBIIAT-OpoiliepoB HaOMIOJaJICA B ONBITHBIX IpyMHax,
MOJIy4aBUIMX JOINOJHUTEIBHO K OCHOBHOMY PalMOHY CYXOW MOPOIIOK U3 IUIOAOB IIMIIOBHUKA.
[Tpu y6oe >xuBast Macca UBIILIIAT ObUIa BEIMIE B 1-if onbITHOM rpynme Ha 5,9 %, BO 2-i ONBITHOM
rpymnme Ha 6,6 % 10 CpaBHEHUIO C KMBOW MaccOd UBIIUIAT KOHTPOJBHOM TIpyIIbl. 3a BECh
NEPUOJ BBIPAIIMBAHUS Y LBILIAT ONBITHBIX TPYII CPEIHECYTOUHbIE MPUPOCTHI ObUIM BBIIIE Ha
6,0 % u 6,7 % COOTBETCTBEHHO IO CPaBHEHHUIO ¢ OpoiliepaMu KOHTPOJIBHOU rpynmbl. B 1-it
OINBITHOW TIpyNIE CpeAHECYTOUHBIM mpupocT coctaBuia 49,3 r, Bo 2-i1 —49,6 r. CoxpaHHOCTb
MOTOJIOBBS UBILIAT 1-¥ 1 2-i ONBITHBIX TPYII ObLIa TaK)Ke BhIIIE U cocTaBuia 96 %.
3akiarouyenue. B pesynbTaTe NpOBEACHHBIX MCCIEIOBAaHUM HAaMU YCTAHOBJIEHO, YTO LBIILIATA
ONBITHBIX TPYII, IOJYyYaBIIME JONOJHUTEIBHO K pAalMOHYy CyXOH IOpOLIOK M3 IIJIOJOB
IIMIIOBHUKA B TE€YEHUE 3-X HeNeldb, JIy4ylle pPOCIU, COXPAHHOCTh MX OblIa BBILIE, a TaKKe
[BIIATa-OpONIEphl OTIMYATHUCH TYyYIIUMUA MACHBIMH KaueCTBaMHU.

KuroueBble cj10Ba: LBIUISTa-Opoilsiepsl, TUIOABI IIUITOBHUKA, POCT U COXPAaHHOCTh

Js nurupoBanus: [lenkosa A. 1., Cepreesa H. H. M3y4yenue BnusiHus Cyxoro nopomika
U3 IUJIOJIOB IIWIOBHUKAa HAa TNPOAYKTUBHOCTH IBILIAT-OpoiinepoB// BectHuk Pszanckoro
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Abstract.
Problem and purpose. The aim of the research was to study the growth and safety of broiler
chickens in JSC "Berezki", Oryol region, Oryol region.
Methodology. An experiment to study the growth and safety of chickens - broilers of the Ross
308 cross with the introduction of rosehip flour into the diet was carried out on the basis of
Beryozki JSC, Oryol region, Oryol region. For the experiment, three groups of day-old chickens
were formed - broilers, 50 heads each. The groups were formed on the basis of analogs.
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Results. More intensive growth of broiler chickens was observed in the 1st and 2nd experimental
groups, who received dry powder from rose hips in addition to the main diet. At slaughter, the
live weight of chickens was higher in the 1st experimental group by 5, 9%, in the 2nd
experimental group by 6.6% compared to the live weight of the chickens in the control group.
Over the entire period of growing in chickens from the experimental groups, the average daily
gains were higher by 6.0% and 6.7%, respectively, compared with broilers in the control group.
In the 1st experimental group, the average daily gain was 49.3 g, in the 2nd experimental group -
49.6 g. The safety of the chickens in the 1st and 2nd experimental groups was also higher and
amounted to 96%.

Conclusion. As a result of the studies, it was revealed that broiler chickens that received, in
addition to the diet, dry powder from rose hips for 3 weeks, grew better, their safety was higher,
and broiler chickens had better meat qualities.

Keywords: broiler chickens, rose hips, growth and safety.
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AHHOTaANHA.
IIpoGnema wu uean. Ilenplo wuccienoBaHuWil  SIBISIACH  OIICHKA — OOIIEKIMHHMYECKHUX,
OMOXMMHYECKHX W KOAryJSIIIHOHHBIX MMOKa3aTeleil KPOBU KPYITHOTO POTaTOTO CKOTA B aCIEKTe
MPOTYKTUBHOCTH.
Mertononorus. WccnenoBanusi Obuin mpoBeAeHbl B HayuHoMm 1eHTpe 1a00paTOpPHBIX
uccnenopannii ®I'bOY BO PI'ATY, wucneitarensHom nentpe @PI'BY «BHUM3XK», .
Brnagumup, a 5SKCHepUMEHTANIbHO-XO3SMCTBEHHAss 4YacTh — Ha 0a3e >KMBOTHOBOIYECKOTO
npennpustust OOO «ABanrapa» Pszanckoro paiiona Ps3aHckoii 0651acTi, Ha ONBITHBIX FpyMIax
KOpOB co cpenHeit Mostounoit mpoayktuBHocThI0 7000, 8000 1 10000 kr u Gonee.
Pe3yabTaTsl. Ha OCHOBaHMM TOJyY4EHHBIX MTaHHBIX MOXKHO C YBEPEHHOCTBHIO YTBEPXKIAaTh O
OpsIMOM  3aBUCHMOCTH  pPsiia  OOIICKIMHUYECKUX, OHOXMMHYECKHX M KOAryJISIHOHHBIX
MoKa3aTeJIe KPOBH OT YPOBHS MPOAYKTHBHOCTH KOPOB. B yacTHOCTH, KOMMYECTBO TUM(OITUTOB
B KPOBH JKMBOTHBIX C HAWBBICIIEH MPOAYKTUBHOCTBHIO OBLIO MaKCHMAaTbHBIM M YKa3bIBaJO Ha
aKTHBHOE YYacTHE AJTHUX KJIETOK B Iporeccax Meradoim3ma. Taxke 3HAYCHHUS KOJIMYECTBA
DPUTPOLIUTOB UMENIO MPSIMYIO 3aBHCUMOCTH OT MPOAYKTUBHOCTH. [Ipu oleHKe OMOXMMHUYECKUX
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MOKa3aTeNlel 4eTKO MpOoCcMaTpUBanach TCHICHIUS K YBEIMUYCHUIO 3HAUYCHUN MO albOyMUHaM,
acrapTaTaMHUHOTpaHc]epa3e M JIaKTaTACTUAPOreHa3e y JKMBOTHBIX C OOJBIIMM TOKa3aTejeM
MOJIOYHOM MPOAYKTUBHOCTH. [Ipy u3yueHnn nokazaresneil KoaryasiiuOHHOrO TeMOoCcTasa 1I0CTUYb
HEOOXOIMMOTr0 YPOBHSI 3HAYMMOCTH TPU OINPECIICHUH JOCTOBEPHON MEXIPYIIIOBON pPa3HUIIBI
HE y/aJoch, HO OTMEUYANIach TCHICHIUS K YBEIUYCHHUIO MTPOTPOMOMHOBOTO BPEMEHHU C POCTOM
MPOJYKTUBHOCTH, Ha (POHE CHWKEHHUS YPOBHS (PUOpPHHOrEHA, YTO, IO HAIIeMy MHEHHIO,
BEPOATHO CBS3aHO C OOIIeH 3HAYUTENBHO Oo0Jee BBICOKOW HArpy3Kol Ha TI€4eHb
BBICOKOTIPOTYKTUBHBIX JKHBOTHBIX.
3akiioueHue. Pe3ynbTaThl HACTOSIIIETO HWCCIAEAOBAHHUS IOKa3ajdd 3aBUCUMOCTH  psla
OOIICKIIMHUYECKNX, OMOXMMHUYECKMX M  KOAryJSIIUOHHBIX  IIOKa3aTeled  KpOBH  OT
MPOAYKTUBHOCTH KOpOB B (ha3y JAKTallMK M MOTYT OBITh HCIOJB30BAaHBI B KadeCTBE
(U3HOJIOTHYECKUX MAPKEPOB C IEJIbIO OIEHKH COCTOSIHUS )KUBOTHBIX U MPOBEIACHUS KOPPEKITUH
KOpMJICHUS 1711 000CHOBAaHHOTO O0ECTICUEHUSI BCEMU MUTATEILHBIMU JIEMEHTAMHU.

KiroueBble cjioBa: KoaryJslMOHHBIN reMOCTa3, OOIIMi aHalu3 KPOBU, OMOXMMHUYECCKHE
MOKa3aTeJIn KPOBH, MMPOAYKTUBHOCTh KOPOB, JIAKTaIlMs, 0OMEH BEIICCTB

Jasi nmrupoBanus: Kynakos B. B., CaiitxanoB 2. O., ®enocosa O. A., Kapenuna O. A.,
YauBanosa ['.B. Ouenka oOMICKIMHUYECKUX, OMOXUMUYCCKUX M KOAryJISAIIMOHHBIX TTOKa3aTenen
KPOBH KOPOB C Yy4eTOM MpOAyKTHBHOCTH// BecTHHMK Ps3aHckoro rocyaapcTBEHHOTO
arporexHosiorndeckoro yHuBepcurera umenu II.A. KocrterueBa. 2021.T13, No4. C.73-82
https://doi.org/10.36508/RSATU.2021.38.65.009

AGRICULTURAL SCIENCES

Original article
EVALUATION OF GENERAL CLINICAL, BIOCHEMICAL AND COAGULATION
PARAMETERS OF COWS' BLOOD CONSIDERING THE YIELD

Vitaly V. Kulakov ', Elman O. Saitkhanov?, Olga A. Fedosova * , Olga A. Karelina®,
Galina V. Ulivanova®

1,2,3,45 Ryazan State Agrotechnological University Named after P.A. Kostychev,
Ryazan, Russia

'kulakov.vitalii@yandex.ru

2 elmanrzn@gmail.com

3fedosowal986@mail.ru
* 01990945056 @yandex.ru

*darinelle@mail.ru
Abstract.
Problem and purpose. The purpose of the research was to evaluate the general clinical,
biochemical and coagulation parameters of the blood of cattle in terms of productivity.
Methods. The studies were carried out at the Scientific Center for Laboratory Research of
Ryazan State Agrotechnological University, the testing center of ARRIAH, Vladimir, and the
experimental-economic part on the basis of livestock enterprise LLC "Avangard” in Ryazan
district of Ryazan region with experimental groups of cows with an average milk yield of 7,000,
8,000 and 10,000 kg and more.
Results. Based on the data obtained, one can confidently assert that a number of general clinical,
biochemical and coagulation blood parameters are directly dependent on the level of cows' yield.
In particular, the number of lymphocytes in the blood of animals with the highest yield was
maximal and indicated the active participation of these cells in metabolic processes. The values
of the number of erythrocytes had a direct relationship with the yield too. When evaluating
biochemical parameters, there was a clear tendency to an increase in values for albumin,
aspartate aminotransferase and lactate dehydrogenase in animals with a high indicator of milk
yield. Studying the parameters of coagulation hemostasis, it was not possible to achieve the
required level of significance in determining the significant intergroup difference, but there was
a tendency to an increase in prothrombin time with an increase in the yield, against the
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background of a decrease in the level of fibrinogen, that is probably associated with a generally
significantly higher load on the liver of highly productive animals.
Conclusion. The results of this study showed that the dependence of a number of general
clinical, biochemical and coagulation blood parameters on the cows' yield in the lactation phase
and can be used as physiological markers in order to evaluate the condition of animals and to
correct feeding for a reasonable supply of all nutrients.

Key words: coagulation hemostasis, complete blood count, blood biochemical parameters,
cows' yield, lactation, metabolism.
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BJAUSHUE TEXHOJIOI'MU NPUT'OTOBJIEHUSA BOJHBIX DKCTPAKTOB IMYEJ
HA COAEPKXAHUE B HUX OTAEJIbBHBIX MUHEPAJIBHBIX DJIEMEHTOB

Enena IlerpoBHa JlanbiHnHa'
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AHHOTanu4.
IIpo6aema u uweasn. Llenp HayuHON PabOTHI 3aKIIOYACTCS B M3YYCHHHM BIUSHUS TEXHOJOTUU
MPUTOTOBJIEHUS! BOJHBIX SKCTPAKTOB U3 MOAMOPA METOHOCHBIX MTYEN HA COJAEPKAHUE OTIETbHBIX
MHUKPO- ¥ MaKpO3JIEMEHTOB B HUX.
Metonosnorus. OOBEKT HCCIENOBAaHUS — BOJHBIE IKCTPAKTHI MOAMOpPA MEJOHOCHBIX IMYEll.
HccnenoBanin BOJHBIE OKCTPAaKThl MOAMOpA IMYes, IPUTOTOBJICHHBIE W3 BBICYIIEHHOTO
M3MENIBUYEHHOTO MOAMOpA; M3 BBICYIIEHHOI'O HEU3MEIbUYEHHOI'0 MOJAMOpa; M3 HECYLIEHOTO
M3MEJIBYEHHOTO TIOJMOpa; M3 HECYUIEHOrO0 HEW3MEJIbYeHHOro mnojaMopa. Bce 3KcTpakThbl
roTOBWIM Ipu Temneparype skctpakuuu 60, 80, 100 °C. Omnpenenanu BiIMsSHHE
IpEBapUTENbHON CYIIKM MOAMOpa, €ro HU3MEIbYEHHs] M TEMIEepaTypbl SKCTPaKklIHUHU Ha
COJIEpKaHUE B BOJHBIX IKCTPAKTAX MAKPO- U MHUKPOIJIEMEHTOB, a TAKKE TKEIBIX METAJIIOB.
OrmpezesieHne  MHUHEPAJIBLHOTO COCTaBa MPOBOJUIM  METOJIOM  aTOMHO-a0COpPOITMOHHOM
cnekTpodoToMepu.
PesyabraTsl. IIpoBefeHO cpaBHUTENBHOE HCCIEIOBAaHUE COJEP)KaHUS BO BcCeX oOpasmax
BOJHOT'O 3KC TPaKTa MOJAMOpaA MUel MATH XUMMUYECKUX 3JIEMEHTOB: MaKpO3JIEMEHThI — HATPUH U
MarHui, MUKpPOAJIEMEHThl — IMHK W JKeJIe30, TOKCUYHBIA 3JIeMEHT — CBHUHEI. [lomydeHHbBIC
pe3ynbTaThl CBUJIETEIBCTBYIOT O TOM, 4YTO BOAHBIE AKCTPAKThl MOAMOpa MUl SIBISIOTCS
MCTOYHHKOM MHKPO- M MaKpOdJeMEHTOB. B TO ke BpeMs B BOJHBIC IKCTPAKTHI MOIMOpA
NepPeXOJAT TOKCHUYHbIE DJIEMEHThl. MakcuManbHasg CTENeHb JKCTPAKIMM MHHEPAIbHBIX
KOMIIOHEHTOB HaOmiojgaeTcst npu Temmepatype oskcTpakuuu 80 °C M3 mnpeaBapUTeIbHO
BBICYIIEHHOT'O U3MEIBYEHHOTO MOAMOPA MYEl.
3akaroyenue. IlomMOop MEIOHOCHBIX MHYENT MOXKET HCIOJB30BAaThCS B KaueCcTBE HCTOYHMKA
MUHEPATbHBIX KOMIIOHEHTOB, OJHAKO HATW4YMe TOKCHYHBIX TSDKETBIX METAJIOB TpedyeT
IIPOBEPKM KadyecTBa MOAMOpa MPU €ro HUCHOJIb30BaHWM B KaueCTBE HCXOJIHOTO ChIpbs IS
MPUTOTOBJIEHUS SKCTPAKTOB. MUHEPAIbHBIN COCTAaB BOJIHBIX IKCTPAKTOB IMOAMOPA MUEJ 3aBUCUT
OT TexHoJoruu mnpuroroBieHus. Cylika M H3MelbYEHHE IOAMOpa, a TakkKe TemIepaTrypa
SKCTPAKIIMK OKa3aju CYIIECTBEHHOE BIMSHHE HA 3JIEMEHTHBIN COCTaB KOHEYHBIX SKCTPAKTOB.


https://doi/

CreneHb TOJATOTOBKUA HWCXOIHOTO CBHIPbS SIBIISIETCS CYIIECTBEHHBIM (DAKTOPOM, KOTOPBIH
OKa3bIBaCT BIHMSHHE Ha BBIXOJ[ JKCTPArHUPYEMBIX MHUHEPAIBbHBIX BEIIECTB MPH PA3THIHON
TEeMIIepaType IKCTPAKIIUH.

KioueBbie c¢jioBa: SKCTPAaKThl TOJAMOpPA, MPOAYKTHI TYEIOBOJCTBA, MHHEPAIbHBIE
KOMITOHEHTBI, I0Ka3aTeIN KauyecTBa, aluTepanuu
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lelena.p56@yandex.ru
Abstract.
Problem and purpose. The purpose of the scientific research is to study the influence of the
technology of preparing water extracts from the dead honey bees on the content of individual
micro- and macroelements in them.
Methodology. Subject of research: water extracts of dead honey bees. Determined the effect of
pre-drying podmore, its grinding and extraction temperature on the content of macro- and
microelements in aqueous extracts, as well as heavy metals. Investigated the aqueous extracts of
the bees dead, prepared from dried crushed dead dead; from dried unmilled submarine; from
undried crushed podmore; from undried unmilled submarine. All extracts were prepared at an
extraction temperature of 60, 80, 100 C. The determination of the mineral composition was
carried out by atomic absorption spectrophotometry.
Results. A comparative study was carried out on the content of five chemical elements in all the
samples of the water extract of the bees' dead bees: trace elements - sodium and magnesium,
trace elements - zinc and iron, and a toxic element - lead. The results obtained indicate that the
water extracts of the dead bees are a source of micro- and macroelements. At the same time,
toxic elements pass into the water extracts of the podmore. The maximum degree of extraction of
mineral components is observed at an extraction temperature of 80 C from pre-dried crushed
dead bees.
Conclusion. Dead bees can be used as a source of mineral components, However, the presence
of toxic heavy metals requires checking the quality of dead bees when using it as a raw material
for the preparation of extracts. The mineral composition of the water extracts of the dead bees
depends on the preparation technology. Drying and grinding of podmor, as well as the extraction
temperature, had a significant effect on the elemental composition of the final extracts. The
degree of preparation of raw materials is a significant factor influencing the yield of extractive
minerals at different extraction temperatures.

Key words: podmore extracts, beekeeping products, mineral components, quality
indicators, apitherapy

For citation: Lapynina E. P. Influence of the technology of preparation of water extract of
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OIEHKA KAYECTBA MSCA CBHHEHN C IIOMOHIBIO SJIEKTPHYECKOI'O
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AHHOTaNuA.

IIpodaema u measb. Llenbro nccnenoBaHuii SBUJIOCH IPOBEACHNUE OLIEHKU KayecTBa Msica CBUHEN
pa3HOIl CTPECCUYBCTBUTEIBHOCTH TMOCHEe YOO C TOMOIIbIO H3MEPEHHUS DIEKTPHUYECKOIrO
uMIIe/IaHca (COMPOTUBIICHUE TIO IEPEMEHHOMY TOKY).

Metononorus. [[ns pacnpeneneHuss CBUHEM Ha TpyHIbl MO YYBCTBUTEIBHOCTH K CTpeccy
ONpEAENAIN COCTOSSHUE CHCTEMbl AHTHMOKCHJIAHTHOM 3aIlMThl M MEPEKUCHOIO OKHCIEHUS
JUNHUAOB (CYNEPOKCUATUCMYTA3y; OOIIYI0 OKHCIUTEIbHYIO aKTHBHOCTD IJIa3MbI KPOBH; OOIIYIO
AQHTUOKHCIUTENIbHYI0 aKTUBHOCTB; COJIEp)KaHue MalloHoBorojauanbaeruna). KauectBo wmsica
OIICHMBAJIM Ha TYIAX, MOJIY4YeHHbIX rocie yoost 40 ronoB cBuHel xuBbiM BecoMm 105-110 kr B
Bo3pacte 6 mec. CopTupoBKy Tymb mo kadectBy msca Ha PSE, DFD u NOR mnpoBoaunu ¢
MOMOIIbIO U3MEPEHUS AIIEKTPUUIECKOT0 COMPOTHUBIICHUS MBIIIEYHONW TKaHU TOCJe YOOs U OleHKe
pH u Bnaroynepxuparoiiell criocOOHOCTH. DIEKTPUUECKOE COMPOTHBIIEHUE MBILIIEUHON TKAaHU
OIICHMBAJIM TPU TMOMOIIU TUIIOBOTO MocTa mepeMeHHoro Toka E7-4 na wacrore 1 xl'm, rme
MCIIOJIb30BAJICS 1aTYMK, COCTOSIIIUN U3 IBYX AIEKTPOAOB JUAMETPOM 1,5 MM, pacronoxKEeHHbIX B
wiare u3 JUdJeKTpuKa Ha pacctosHud 10 mm 1gpyr ot apyra. ['nmyObuHa mpOHUKHOBEHUS
AJIEKTPOJIOB B 00pa3el] MbIIeuHOi TkaHu 10 MM.

PesyabTaTsl. [IpoBeeHHbIE HCCIeIOBAHUS TTO3BOJIWIM YCTAaHOBUTH, YTO, Y CTPECCYCTONUHMBBIX
oco0Oeil OoJsiee HU3KHI YpOBEHBb MEPEKHCHOTO OokucieHus ymnuaos (MIA 6,75+0,14 EA/Mo),
BBICOKHME TOKa3aTeNM aHTHUOKCHJaHTHOU 3amuthl (AOA 58,22+0,16 %, OOA 41,64+0,21 %,
CO/l 24,62+0,61 EA/mi). Cpean cTpecCuyBCTBUTEIBHBIX TTOJICBUHKOB 1ocie yoost 60 % — Msaco
PSE, 25 % — DFD u 15 % — NOR, COOTBETCTBEHHO HMEIU 3HAYCHHs] COMPOTUBICHUS
MbIeuHo# Tkanu: 46,8+21,4 Om, 452,6+£17,3 Om 1 356,6+12,3 Om.

3akmoyenune. Croco0 OLEHKM KadecTBa Msca C IOMOIIBIO 3JIEKTPUYECKOro HMMIIEAAaHCa
MO3BOJIIET B KAa4eCTBE KPHUTEPHUS HCIOJIb30BATH 3JIEKTPUUECKOE COMPOTHUBIECHUE MBIIIECYHON
TKaHU B OOJIACTH AJTMHHEHIEH MBIl COUHBL. B pe3ynbprare B 3aBUCHMOCTH OT TMOJIYY€HHBIX
3HaUEHUMN COMPOTHUBIIEHUS MOCJIE YOOs TYIIM MOKHO COPTUPOBATh 1o kayecTBy msica: NOR npu
R=100-370 Om, PSE npu R<70 Om u DFD npu R>400 Owm.

KuiloueBble cioBa: CBUHBM, AaHTHOKCHJAHTHAs 3alllUTa, CTPECCUYBCTBUTEIHHOCTD,
IIEKTPUYECKUI UMIIEIAHC, IEPEKUCHOE OKNCIICHHUE JTUIHUIOB.

Jns unurupoBanus: JlenxkoBa H. B. Onenka kadectBa Msica CBUHEH C IIOMOIIbIO
AIIEKTPUYECKOT0 nMIenanca// BecTHUK Ps3aHCKOro rocyapcTBEHHOIO arpOTEXHOJIOTHYECKOTO
yHuUBepcuTeTa  uMeHHm  [LA. Koctbruena. 2021. T 13, No4. C.90-96
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Abstract.
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The problem and the goal. The purpose of the research was to assess the quality of pig meat of
different stress sensitivity after slaughter by measuring electrical impedance (AC resistance).
Methodology. For the distribution of pigs into groups according to sensitivity to stress, the state
of the antioxidant protection system and lipid peroxidation (superoxide dismutase; total oxidative
activity of blood plasma; total antioxidant activity; low-sodium aldehyde content) was
determined. The quality of meat was evaluated on carcasses obtained after slaughter of 40 live
pigs weighing 105-110 kg at the age of 6 months. The carcasses were sorted by meat quality on
PSE, DFD and NOR by measuring the electrical resistance of muscle tissue after slaughter and
assessing pH and moisture retention capacity. The electrical resistance of muscle tissue was
evaluated using a typical AC bridge E7-4 at a frequency of 1 kHz, where a sensor consisting of
two electrodes with a diameter of 1.5 mm located in a dielectric board at a distance of 10 mm
from each other was used. The depth of penetration of the electrodes into the muscle tissue
sample is 10 mm.
Results. The conducted studies allowed us to establish that stress-resistant individuals have a
lower level of lipid peroxidation (MDA 6.75 +0.14 EA /ml), high indicators of antioxidant
protection (AOA 58.22 + 0.16%, OOA 41.64+ 0.21%, SOD 24.62+ 0.61 EA /ml). Among stress-
sensitive piglets after slaughter, 60% - meat PSE, 25% - DFD and 15% - NOR, respectively, had
values of resistance of muscle tissue - 46.8 £21.4 ohms, 452.6+17.3 ohms and 356.6+12.3 ohms.
Conclusion. The method of assessing the quality of meat using electrical impedance allows
using the electrical resistance of muscle tissue in the area of the longest back muscle as a
criterion. As a result, depending on the obtained resistance values after slaughter, carcasses can
be sorted by meat quality: NOR at R=100-370 ohms, PSE at R<70 ohms and DFD at R>400
ohmes.

Key words: pigs, antioxidant protection, stress sensitivity, electrical impedance, lipid
peroxidation.
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AHHOTAIHA.
IIpoGaema um wpeab. IIpu BO3JENBIBAHMM CENBCKOXO3AMCTBEHHBIX KYJIBTYp B Pa3jIM4YHBIX
JaHAMA(THBIX ~ YCIOBUSX  BO3HMKAIOT  pa3iuyHble  (aKkTOpbl, JIMMUTHPYIOLIIUME  HX
NPOAYKTUBHOCTE W JECTaOWIM3UPYIONIME HKOJOTMYECKYH0 CHUTYyalMio. Y CTaHOBJIEHHE
JUMUTUPYIOIIUX (PAKTOPOB M PErylupoBaHHE WX COOTBETCTBYIOIIEH CHUCTEMOH 00pabOTKH
MOYBBI  SIBJISIETCSl  aKTyaJlbHOM  3ajmauel  nanamadTHoro 3emiexaenus. HMccienoBanust
OPOBOJWINCH C 1EJIbI0 arpoOMOJIOTHYECKOr0 OOOCHOBaHUS pa3padOTKU HAYYHBIX H



IIPAKTUYECKUX OCHOB COBEPIIEHCTBOBAHMSI TEXHOJIOTUH BO3JENBIBAHUS 3EPHOBOH KYKYpPY3bl,
IIPOrPaMMUPOBAHNSA  YPO’KAWHOCTH M IIOBBILICHHMS YPOBHSA €€ aJanTallMd K YCIOBHUSAM
arposianamagToB jgecocrenu LlenTpanbHoro YepHo3eMbs.
Mertogonorua. OnHMM W3 NPUOPUTETHBIX HANPABICHUM  Pa3BUTHS  COBPEMEHHOIO
CENIbCKOXO3SHCTBEHHOTO  TPOM3BOJACTBA  SBIAETCS  pa3paboTka  pecypcocOeperaronmx,
9KOJIOTUYECKH OOOCHOBAHHBIX arpOTEXHOJIOI'MH, HANpaBJIEHHBIX HA CO3JaHHE OJaronpUsATHBIX
YCJIOBHIl JIJIsl pOCTa M Pa3BUTHUS MOJEBBIX KYJIbTYp W IMPEXJE BCEro KyKypysbl (Zea mays L.),
o0ecrneuynBalIUX  BBICOKYID  yYpOXKAMHOCTb, COXpaHEHHE IIOYBEHHOI'O  IJIOJOPOIMS,
IPOM3BOJICTBO KOHKYPEHTHO CIIOCOOHOW OWOJIOTMYECKH TIOJHOLIEHHOH, HKOJOTHYECKU
0e3011acHOM pacTEeHUEBOIYECKON MPOLyKIIMU. MHOTrO4HCIIEHHbIE JaHHbBIE HAYYHbBIX YUPEKACHUN
CBHUJICTEIBCTBYIOT O TOM, 4YTO 3allUTHBIC JIECHBIE IIOJOCHI TapaHTUPYIOT IIOBBILIEHUE
YPOKalHOCTH CEIbCKOXO03IHCTBEHHBIX KYJIBTYp 3a CUET YJIYUIIEHUs BOJAHOIO peXrUMa U 00ILero
MUKpOKJIMMATA.
Pesynabrarel. lccnenoBanus mokasand, YTO JOINOJHHUTEIBHOE HAKOIUIEHHWE BJIArM Ha
ME)XXIIOJIOCHBIX KJIE€TKaX B cTenHbIX palioHax P® cocrasiser B cpeanem 50-70 MM, B TOM yucie
30-40 MM 3a cuer mpemsTcTBUs cHeromepeHocy u 20-30 MM 3a CcueT COKpalleHUus
HENpPOAYKTUBHOIO HcHapeHus. IIpu BBINOIHEHWHM MPOrpaMMbl HAy4YHbBIX HCCIIEOBAHUM,
00BEKTaMU M3y4eHHUs B paboTe ObUIM: CUCTEMBI 3eMJIE/EIHs, NPHUEMbl OCHOBHOW 00pabOTKH
IIOYBBI, CTPYKTypa IIOCEBHbIX IUIOIIAJEH KaKk OCHOBHOW CHUCTEMOOOPA3YIOLIMM 3JIEMEHT
arponanamadrta B ceBooOopoTe.
3akiarouenue. [IpoBeieHHbIE UCCIIEOBAHNS U aHAJIN3 SKCIEPUMEHTAIBHBIX JIaHHBIX [103BOJIMIIN
Hay4YHO O0OCHOBATh: TAKOE YBJIAKHEHME BIIOJIHE JOCTATOUHO JUISl IOJIyYEHUS BBICOKUX YpOKaeB
CEJIbCKOXO3SHUCTBEHHBIX KYJBTYp, OJU3KUX K TEHETHYECKMM BO3MOXHOCTSM COPTOB U
OMOKIMMATUYECKUM YCIOBUSAM MecTHOCTU LleHTpanbHoro YepHo3embs, UTO SBISETCS OCHOBHOM
3amadeii MeToia mporpaMMmHpoBaHusi. Kpome TOro, B YCIIOBUSAX JiecOCTemH KO3(DPHUIHCHT
TpaHcnupauuu Huwke Ha 15%. Omnpenensrooliee 3Ha4€HUE HMMEET ONTHMAJIbHOE 3HAUYECHUE U
CoueTaHHe OTMEYEHHBIX paHee (aKTOpOB — BJAard, BO3AyXa, TeIUla, CBETa, MUIIM M T.II
[TorpeGHOCTH k€ B HUX B TE€UEHHUE MEPHUO/a BereTalli pacTeHU KosebseTcs B 3HAUYUTEIbHBIX
npeaesnax.

KioueBble ci10Ba: IporpaMMUpOBaHHUE, JIECHBIE IOJOCHI MHUHEpAJbHbIE YHA0OpEHMS,
KYKypy3a Ha 3€pHO, YPOKailHOCTh

Jass  uurupoBanusa: Mansimesa E. B., Iluropes M. ., Moaromonmosa H. B.
[IporpaMMupoBaHre M ypoKalHOCTb — 3aJlOT aJalTUBHOM WHTEHCU(DUKAIMKM 3emieaenus//.
BecTtHuk Ps3aHCKOro rocylapcTBEHHO IO arpOTEXHOJOTMYECKOro yHuBepcurera MMeHu [LA.
Kocreraea. 2021. T13, No4. C97-103 https://doi. org/10.36508/RSATU. 2021.79.79.012
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Abstract.
Problem and purpose. When cultivating crops in different landscape conditions, there may be
various factors that limit their productivity and destabilize the ecological situation. Establishing
limiting factors and regulating them with an appropriate soil cultivation system is an urgent task
of landscape agriculture.
Methods .One of the priority directions for the development of modern agricultural production is
the development of resource-saving, environmentally sound agricultural technologies aimed at



creating favorable conditions for the growth and development of field crops and, first of all, corn
(Zea mays L.), providing high vyields, preserving soil fertility, and producing biologically
competitive complete, environmentally friendly crop. Numerous data from scientific institutions
indicate that protective forest strips guarantee an increase in crop yields by improving the water
regime and the general microclimate.
Results. Studies have shown that additional accumulation of moisture on interstitial cells in the
steppe regions of the Russian Federation is on average 50-70 mm, including 30-40 mm due to
the obstruction of snow transfer and 20-30 mm due to the reduction of unproductive evaporation.
Conclusion. The research and analysis of experimental data made it possible to scientifically
substantiate and optimize such moistening which is quite enough to obtain high yields of
agricultural crops close to the genetic capabilities of varieties and bioclimatic conditions of the
area, which is the main task of the programming method. In addition, the transpiration
coefficient is 15 % lower here. The combination of the previously noted factors - moisture, air,
heat, light, food, etc. is of decisive importance. The need for them during the growing season of
plants fluctuates significantly.
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AHHOTanuA.
IIpoGaema u wmeab. M3-3a yxyauieHusi MOCEBHBIX KAaueCTB C TEUEHHEM BPEMEHU CPOK
XO3SIMCTBEHHOTO HCIMOJIb30BaHUSI CeMsiH orpaHuudeH. Kpome Toro, cemeHa MOTYT MNOTEpATh
BCXOXKECTh M3-32 HAPYIIICHUS YCIOBUI BBHIPANUBAHUS, YCIOBUI U CPOKOB YOOPKH HITH PEKUMOB
XpaHeHus: ceMsiH. B 3Toil cBs3M 0c0OyI0 aKTyalbHOCTh MPHOOPETAIOT MPHEMbI, HalpaBlIeHHbIC
Ha AaKTUBAIIMIO HAYaJbHBIX POCTOBBIX IIPOLIECCOB B PACTCHUSX U TIOBBIIICHUE OJHEPTUU
MpopacTaHuss W BCXOXKECTH CeMsSH.OJHUM W3 TaKuxX I[PUEMOB SABJISIETCA MPEANOCEBHOE
o0sydeHne ceMsH KpacHbIM cBeToM.llenp wuccnenoBanuss —M3y4uTh BIMSHUE Pa3IMYHBIX
PEKUMOB OOJIyU4E€HHUsI KPACHBIM CBETOM Ha MPOpPACTaHHE CEMSH TOMara C HMCTEKIIUM CPOK
TOHOCTH
Metonosorusi. Pabora mpoBogunace B MBYJIO «Ps3aHckass TOpOJACKas CTaHIUS FOHBIX
HatypanuctoB» BecHoM 2021 roma. Cemena tomata coprta «bbrube cepame» ypoxas 2008 .
3aMaYMBaJIA B BOJE, 00OTAIIEHHON KHCIIOPOJIOM C KOHIIEHTpaluen 14 mr/i, B TeueHue 24 4acos.
Temnepatypa Boabl 220C. 3aMO4YEHHbIE CEMEHA MOJBEPIajau OOJyYEHHUIO KPAaCHBIM CBETOM Ha
kBaHToBOM anmnapare «PUKTA-01», mapku «Butsa3p». [lapamerpsl 00pabOTKH CEMSH: TUaIa3oH
JUIMH BOJIH KpacHoro cBera 640—730 uwm, yacrora uzmydenus 1000 ri; Bpemst oOpaboTku 3 MUH
u 5 muH. CeMeHa KOHTPOJBHOTO BapuaHTa OONY4YEeHHUIO HE MojaBepranuck. I[IpopamuBanue
CEeMsH OCYIIECTBIISIM B IUIACTUKOBBIX KOHTEHHEpaX Ha YBIAXHEHHOM IOPOJIOHE TMpHU
temrniepatype 24 0C nHa cBery. [IOBTOPHOCTh ONBITOB —YETHIPEXKpAaTHAs, KOJIUYECTBO CEMSH B
kaxaoM noBTopeHun 100 1mT. BexokecTh M SHEPrHIO MPOpACTaHUsS CEMSIH OIpEeAesuid IO
I'OCT 12038-84.Ha 10-b1if nenp mociae oOpaOOTKM HPOM3BENM TOCEB CEMSH OIBITHBIX H
KOHTPOJILHOTO BapUAHTOB B KOHTEUHEPHI C TOP(SIHBIM TPYHTOM. [IlHHAMUKY MOSIBJICHHS BCXOJI0B
yuuThiBaNM exeaHeBHO. Yepe3z 10 nHeld mocne MOSBIEHHS BCXOJIOB B TPYHTE IPOU3BENU
MUKUPOBKY PACTEHHI B SIIUKHU JJIS BBIpAIIMBAHUS paccajbl. buoMerpuyeckue mnoxaszarenu
paccanbl (BbICOTa pacTeHUi; Macca 1-ro pacTeHUs; KOJIUYECTBO HACTOSIIUX JIHCTHEB)
OTpeNeNsuIn B Bo3pacTe 45 nHel Ha JECSITH PACTeHMSIX Ka)XJOro BapHaHTa B YETHIPEXKPATHOU
nOBTOPHOCTH. CTaTUCTHUECKYIO 00pabOTKy pe3ynbTaToB U3MEpEeHUl mpoBoauiu 1o JJocrnexoBy
B.A. (2012).
Pesyabtarnl. [lokazano, uro 3a 12 ner XpaHeHHs CeMEHa ToMaTa HE YTpaTWiu
KHU3HECITIOCOOHOCTh, OJTHAKO O3 aKTHBAllMM TaKHE CeMEeHa HE CIOCOOHBI JaTh ITOJHOIICHHBIC
BCXOJIBI U 00€CIeYNTh HOPMAIBHBIN POCT PACTEHH, TOITOMY MOTEPSUIH CBOIO MPAKTUYECKYIO
IIEHHOCTh M HE TMOJUIeKAT HMCIOJIb30BaHWI0. OONMydeHHe TaKWX CEMSH KpPacHBIM CBETOM B
nuana3oHe UMH BoimH 640-730 HM MO3BOJNSET MPUOTU3UTH CKOPOCTh HAYATBHBIX POCTOBBIX
MPOIIECCOB K YPOBHS HOPMAJBHBIX CEMSH W 3HAYUTEIHHO MPOJUIUTH CPOK MX XO3SHCTBEHHOTO
ucnons3oBanus. OOJydeHHbIE CceMeHa HMeNIH BCXoxecThb 93,5%- 95,7%, 4To 3HAYUTETHHO
BBINIE TTOKa3aTenen, permamentupyembix ['OCT 32592-2013. Ilpu moceBe B TpyHT 0OJydeHHBIC
CeMEHa Jlaju IpyXKHble BcxoAbl Ha 2-5 cyTku. [lomyuennas paccazna B Bo3pacte 45 cyTok umena
OMOMETpUUYECKHE MapaMeTphbl, OJTM3KHUE K PA3BUTHIO PACTCHHM, BBIPAIIMBAEMBIX M3 CEMSH C
HOPMAJTbHBIM CPOKOM TOAHOCTH. OOyueHHe KpaCHBIM CBETOM B T€YEHHUE 5 MUH a0 OONbIINi
MOJIOKUTENBHBIN Y(PPEKT 10 CPaBHEHUIO C IKCTIOZUIUEH 3 MHH.
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Abstract.
Problem and purpose. Due to the deterioration of sowing qualities over time, the period of
economic use of seeds is limited. In addition, seeds may lose their germinative ability due to
disturbances in growing conditions, conditions and timing of harvesting or seed storage regimes.
In this regard, techniques aimed at activating the initial growth processes in plants and increasing
the energy of germination and germinative ability of seeds acquire particular relevance. One of
such techniques is pre-sowing irradiation of seeds with red light. The purpose of the research is
to study the effect of different modes of irradiation with red light on the germination of tomato
seeds with an expired shelf life.
Methods. The work was carried out at Ryazan City Station of Young Naturalists in the spring of
2021. Tomato seeds of Bull Heart variety, harvest 2008, were soaked in oxygen-enriched water
with a concentration of 14 mg/l for 24 hours. Water temperature was 22° C. The soaked seeds
were irradiated with red light on a RIKTA-01 quantum apparatus, Vityaz brand. Seed treatment
parameters were as it follows: wavelength of red light ranged 640-730 nm, radiation frequency
was 1,000 Hz, processing time was 3 min and 5 min. The seeds of the control variant were not
exposed to irradiation. Seed germination was carried out in plastic containers on moistened foam
rubber at a temperature of 24° C in the light. The experiments were repeated twice, the number
of seeds in each repetition was 100 pcs. Germinative ability and seed germination energy were
determined according to GOST 12038-84. On the 10th day after the treatment, the seeds of the
experimental and control variants were sown in containers with peat soil. The dynamics of
emergence of seedlings was considered daily. 10 days after the emergence of seedlings, the
plants were picked into boxes for growing. Biometric parameters of seedlings (plant height
weight of 1 plant, the number of true leaves) were determined at the age of 45 days on ten plants
of each variant in duplicate. Statistical processing of the measurement results was carried out
according to B.A. Dospekhov (2012).
Results. It was shown that for 12 years of storage, tomato seeds have not lost their viability,
however, without activation, such seeds are not able to give full-fledged shoots and ensure
normal plant growth, therefore, they have lost their practical value and cannot be used.
Irradiation of such seeds with red light in the wavelength range of 640-730 nm makes it possible
to bring the rate of initial growth processes closer to the level of normal seeds and significantly
extend the period of their economic use. The irradiated seeds had a germination rate of 93.5-95.7
%, which was significantly higher than the indicators regulated by GOST 32592-2013. When
sown in the ground, the irradiated seeds gave amicable shoots for 2-5 days. The resulting
seedlings at the age of 45 days had biometric parameters close to the development of plants
grown from seeds with a normal shelf life. Irradiation with red light for 5 min gave a greater
positive effect compared to an exposure of 3 min.
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Conclusion. The high efficiency of using red light with a wavelength range of 640-730 nm for
the stimulation of tomato seeds has been confirmed. Seeds should be irradiated, pre-soaked for
24 hours in oxygen-enriched water, at a radiation frequency of 1,000 Hz and a treatment time of
5 minutes. This treatment method can be recommended to extend the economic use of expired
tomato seeds.

Key words: tomato, seeds, germination, red light, germinative ability, biometric indicators
of seedlings.
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AHHOTaNHA.
IIpoGnema u wean. llenpio paboThl SABISIOCH TPOBEIECHHWE aHANW3a OHOJOTUYECKON
3¢ (HEeKTUBHOCTH MHTETPUPOBAHHON CUCTEMBI 3allIUTHl PaCTEHUN, 00pa30BaHHON MPH BKIIOUYESHUN
Mukpoouosiornueckoro Qgynrununa bucondbuCan, X B KIaCCHYECKYyIO CXEMy 3alllHTHI,
HNPUHATYIO B X03sicTBaX PocToBCKoi 00sacTH.
Mertogosnoruss. B pamkax BBIIOJHEHMS IUIaHA IO ONpeneNeHuto  3((PeKTUBHOCTU
UCIIOJIb30BAaHUS MPENapartoB M HMX COYETAHMM MpU BBIPALIMBAHUM CEJIbCKOXO3SIMCTBEHHBIX
kynbTyp ¢umuaniom ®I'BY «Poccenbxo3neHtp» mo PocToBckoil 061acTH MPOBEIEHO MOJIEBOE
JIEMOHCTPALIMOHHOE MCHBITAHUE CUCTEMBI 3AIUTHl PACTEHUM, BKIIIOYAIOIIEH MPOU3BOAUMBIIMA
00O «buconbu Ilmoc» ¢yarunug buconduCan, XK, coxepx amuii KUBYIO KyJIbTypy
pusocdepubix O6aktepuit Bacillus subtilis mramma U-13, ¢ Turpom He mereel 00 mmu. KOE/mo.
Pusochepnas Oaxtepus, Bxonsuiasi B COCTaB Ipenapara, MpOSBISET aHTarOHUCTUYECKYIO U
(GUTOCTUMYIUPYIONIYI0 aKTHBHOCTh, 00JaaeT CIOCOOHOCTHIO (PEPMEHTATUBHO IJM3UPOBATH
KJIETKH JIpyruX OakTepuil W TPUOOB, BBI3BIBACT YCTOMYMBOCTH K OOJIE3HSM M BPEIUTEISIM
MOCPEACTBOM CTUMYJISIIUU CUCTEMHBIX 3allIUTHBIX peakiuii pacteHus. OObeKT HcCaeI0BaHUs —
IIOCEBEI O3UMO MIIICHUIIBI
copta «Haxomka» Cc NpUMEHEHHUEM CHCTEMbI 3allUTHl PACTEHUH, BKIIOYAIOIIEH (YHTUIINT
buconouCamn, XK.
PesyabTaThl. B pe3ynpraTe yCHENIHOTO BHINOJHEHUS HAYyYHO-HUCCIIEIOBATENbCKONW paboThI, B
COOTBETCTBUHM C TEXHUYECKUM 3a/laHuEeM, MpoaHalu3upoBaHa Ouosorndyeckas 3Q¢GeKTUBHOCTD
WHTETPUPOBAHHONM CHCTEMBI 3alIUTHI, BKItouatomie Gpyurunun buconduCan, mpoBeaeHa orieHKa
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BIIMSIHUSL HCCIIENyEMOM CHCTEMBI 3allUThl HA YPO’KAaHHOCTb, KAauye€CTBO IIOJIyYEHHOIO 3€pHa,
¢buTOCAaHUTAPHOE COCTOSIHUE KYJIBTYPHI B IEPUO/ BETETAIIHH.
3akmovyenue. Takum o0pa3om, MpUMEHEHHE MHTETPUPOBAHHON CHUCTEMbI MPO(UIAKTUYECKON
3aIUTHl, OCHOBAHHOW HA UCIOJIb30BAHUM COYETAHWS U YEPENOBAHMUS TPAIAULMOHHBIX
XUMHYECKHX CpEJICTB C OuompenapaTamy, CIOCOOCTBYET TOIJEPKAHUIO €CTECTBEHHOTO
MIOYBEHHOT'O IJIOIOPOJUS, CHUYKAET MECTULHMIHYI0 HAarpy3Ky CeJIbCKOXO3MCTBEHHBIX YTOIUH,
IPEIOTBPALIAET YIPO3y 3arpsi3HEHUS OKpY)KaloIIeH Cpeapl, Ja€T BO3MOXHOCTb I10JIy4aTh
SKOJIOTUYECKH YMCTBIA YpOKaid, HE COJEpKallMil OCTaTOYHOIO KOJWUYECTBA MECTHULUIOB.
Pacmmmpenune ucnonab30BaHUs UHTETPUPOBAHHBIX CUCTEM, NOJJEPKAHUE UX B TEUEHHE Psiia JIET
CIOCOOCTBYET MEpexoay K OpPraHu4ecKoMy 3eMIIEeNINi0, OOeCIeyuBaloleMy BbICOYaIIee
Ka4eCTBO I10JIy4aeMOM CEJIbCKOXO03SIMCTBEHHON IIPOAYKIUU.

KiroueBrble ciioBa: o3umas mnenuna, buconouCan, X, puzocdepnnie 6akrepun Bacillus
subtilis mrramm Y-13, cuctema 3aniuThl pacTeHU, ypoKaHOCTh, PeHTa0eIbHOCTD
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Abstract.
Problem and goal. The aim of the work was to analyze the biological effectiveness of the
integrated plant protection system formed when the microbiological fungicide BisolbiSan, Zh
was included in the classical protection scheme adopted in the farms of the Rostov region.
Methodology. As part of the implementation of the plan to determine the effectiveness of the
use of drugs and their combinations in the cultivation of agricultural crops, the branch of the
Federal State Budgetary Institution "Rosselkhoznadzor" in the Rostov region conducted a field
demonstration test of a plant protection system, including the fungicide BisolbiSan, Zh, produced
by Bisolbi Plus LLC, containing a live culture of rhizospheric bacteria Bacillus subtilis strain H-
13, with a titer of at least 100 million. CFU/ml. The rhizospheric bacterium, which is part of the
preparation, exhibits antagonistic and phytostimulating activity, has the ability to enzymatically
lyse cells of other bacteria and fungi, causes resistance to diseases and pests by stimulating
systemic protective reactions of the plant. The object of the study is winter wheat crops of the
Nakhodka variety with the use of a plant protection system including the fungicide BisolbiSan,
Zh.
Results. As a result of the successful completion of the research work, in accordance with the
terms of reference, the biological effectiveness of the integrated protection system, including the
fungicide BisolbiSan, was analyzed, the impact of the studied protection system on the yield, the
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quality of the grain obtained, the phytosanitary condition of the crop during the growing season
was assessed.
Conclusion. Thus, the use of an integrated preventive protection system based on the use of a
combination and alternation of traditional chemicals with biological products contributes to the
maintenance of natural soil fertility, reduces the pesticide load of agricultural land, prevents the
threat of environmental pollution, makes it possible to obtain an environmentally friendly crop
that does not contain a residual amount of pesticides. Expanding the use of integrated systems,
maintaining them for a number of years, contributes to the transition to organic farming, which
ensures the highest quality of agricultural products.

Key words: winter wheat, BisolbiSan, W, rhizospheric bacteria Bacillus subtilis strain H-
13, plant protection system, yield, profitability
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AHHOTaLUSA.
IIpo6siema u measn. Llenbio uccnenoBaHusi, sBIseTcs NpoBepka 3()(PEKTUBHOCTH CHCTEMBI
OUYMCTKHU BbI XJIOMHBIX a30B, IPEICTaBICHHON B JaHHOU craThe. HopMHpoBaHME TOKCMYHOCTU
BBIXJIONHBIX Ta30B SBJIAETCS TJaBHBIM CTUMYJIOM K TOJOOHBIM HccienoBaHusM. Jlons
CEJIbCKOXO3SUCTBEHHOW TEXHUKU C JMU3EIbHBIMHU JBUTATEISIMH BHYTPEHHETO CrOpaHHsl OY€Hb
BEJIMKA, U OCHOBHOM NPUYHMHOM 3arpsi3HEHUH PO U3BOICTBEHHBIX MOMELIEHUH sABIseTcs paboTa
MOOWJIBHBIX ~ DHEPreTUYECKUX  CPEIACTB  BHYTPU  3aKpbITBIX  nomemeHud. s
CEJIbCKOXO3SMCTBEHHBIX MNPEANPUATUN BONPOC SKOJOTMYHOCTH CTOUT O4YEHb OCTpo. Bcé ato
MOTHUBHPYET MIPOBEJICHUE MOJOOHBIX UCCIEA0BAHUM.
MeTtonoaorus. O0paser; CUCTEMBI BBITJISIIUT NEPCHEKTUBHO IS AajdbHEHIeH MOAepHHU3AUN U
NOBBIIICHUS 2((EKTUBHBIX MMOKa3aTele M0 OYMCTKE BBIXJIOMHOIO ra3a AU3EJIbHOIO JABUTATENS
BHYTPEHHETO CTOPaHUs OT TOKCUYHBIX KOMIIOHEHTOB, TAKUX KaK OKCHJIbI a30Ta, OKCHJI YTIJIEpOJIa.
OOBEeKTOM HCCIIeI0BaHuUs SBIISETCS YCTPONCTBO AJISl CHUKEHHS] TOKCUYHOCTH BBIXJIONHBIX Ta30B
C TEpPMOPETYJIUPYEMBIM KAaTaIUTHUUYECKH AKTHUBHBIM JJEMEHTOM. MeToauka HcciaenoBaHus
KOMOWHHPOBaHHAs, MOJATOTOBJICHA caMocTosTelbHO Ha ocHOBe MeTtoja NEDC (New European
Driving Cycle, HoBbII eBponelickuil 1uki JBuxeHus). Boiopocst NOx u CO usmepsian c
noMmouiblo razoaHanuzaropa Delta 65-S. OCHOBHBIMH 3J€MEHTaMU JKCHEPUMEHTaTbHON
YCTAaHOBKM SIBIIIIOTCS JAM3ENBbHBIA JIBUraTellb M ACUHXPOHHBIA TOPMO3HOM MEXaHU3M JUIs
MOJIEJIMPOBaHUS peajbHBIX YCIOBUM ABHKEeHUS. [IpeacTaBienHas cucTeMa OUMCTKH BBIXJIOIHBIX
ra3oB MO3BOJISET JOOUTHCS CephE3HOro CHIDKEHHs 1o NOX B MEpuoJl OT 3aIlycKa XOJIOIHOTO
JIBUTATENS /10 BBIXO0/1a KaTajau3aTopa Ha pabouyio TeMIeparypy.
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PesyabraTel. CHmkenus nomu NOX ynanoch MOOUTHCS B MEPBOM BPEMEHHOM JIMAIa30HE
SKCIIEPUMEHTA: B MEPHOJ] OT 3alycKa JABUTaTeNsl 10 BBIXOJIa BHIXJIOMHON CHCTEMBI Ha pabouyio
TeMriepatypy (mepBbie 5-8 MUHYT mociie 3amycka japurarensi). C mpeaBapuUTeNIbHO HarpeThiM
KATAJIMTUYECKH AaKTUBHBIM 3JIEMEHTOM 0 conepxkanuss NOx cHusminocb Ha 23 % 1o
CpPaBHCHHMIO C pabOTON CHUCTeMbl 0€3 MpeIBapUTEIILHOTO HarpeBa Karanam3atopa. Pabota
CHUCTEMBI IIPU CTAlMO HAPHBIX peXHUMax Inokazana cHuxeHue nonmu CO u NOx Ha 5-8 %, 4t0
TaKXe SBISETCS YPPEKTHBHBIM.

3akaouyenue. Palora, mpuBeneHHas B CTaThe, MOXET TMPEJOCTABUTH  I0JIE3HbBIE
KOHCTPYKTUBHBIC DEIICHMsS JJis JaJIbHEHIIMX HUCCIEJIOBAHUM paccMaTpUBAeMOW CHCTEMBbI
OUYHMCTKHU BBIXJIOTIHBIX I'a30B IU3EJbHBIX ABUTATENCH.

KuiroueBbie cJji0Ba: [u3elbHBIC JABUTATENId BHYTPEHHErO CrOpaHusi, BBIXJIOIMHOW ras,
BBIOpOCHI ~ JIBUTATeNed, OKCHJ a30Ta, TOKCHYHOCTh BBIXJIONHBIX Ta30B JIBUraTeleH,
HKOJIOTUYECKUE CTaHIapPThI

Juas uuTupoBanusi: berynkoB T. H. CpaBHeHHE 5KOJIOTHYECKHUX XapaKTEPUCTUK
BBIXJIOITHOTO Ta3a, MPOMICINIET0 OYHCTKY CHCTEMON CHIDKEHUS TOKCHYHOCTH // BecTHHK
Ps3anckoro rocynapcTBEHHOTO arpoTexHoyornyeckoro ynupepcutera umenu I1.A. KocTteruea
2021. T13, No4. C. 122-129 https://doi. 0rg/10.36508/RSATU.2021.99.48.015 Bectauk
PI'ATY, 2021, 1.13, No4, c. 122-129
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Abstract.
The problem and the goal. The purpose of the study is to test the effectiveness of the exhaust
gas purification system presented in this article. Rationing the toxicity of exhaust gases is the
main incentive for such studies. The share of agricultural machinery with diesel internal
combustion engines is very large, and the main cause of pollution of industrial premises is the
operation of mobile energy facilities inside enclosed spaces. For agricultural enterprises, the
issue of environmental friendliness is very acute. All this motivates such research.
Methodology. The sample of the system looks promising for further modernization and
improvement of effective indicators for cleaning the exhaust gas of a diesel internal combustion
engine from toxic components such as nitrogen oxides, carbon monoxide. The object of the
study is a device for reducing the toxicity of exhaust gases with a temperature-controlled
catalytically active element. The research methodology is combined, prepared independently on
the basis of the NEDC method (New European Driving Cycle, new European driving Cycle).
NOx and CO emissions were measured using a Delta 65-S gas analyzer. The main elements of
the experimental setup are a diesel engine and an asynchronous braking mechanism to simulate
real driving conditions. The presented exhaust gas purification system makes it possible to
achieve a serious reduction in the proportion of NOXx in the period from the start of a cold engine
to the release of the catalyst to the operating temperature.
Results. The decrease in the share of NOx was 23%.The operation of the system in stationary
modes showed a decrease in the proportion of CO and NOx by 5-8%. Which is also an effective
unit.
Conclusion. The work presented in this article may provide useful design considerations for
further research of the presented diesel exhaust gas purification system.

Key words: diesel internal combustion engines, exhaust gas, engine emissions, nitrogen
oxide, engine exhaust toxicity, environmental standards
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AHHOTanu4.
IIpo6aema u ueab. IlpeanoceBHass oOpaboTKa 3alIMIIAET CEMEHAa OT BO3ACHUCTBUS BPEIHOU
MUKPOQIIOPHI, CIOCOOCTBYET JIydYllled yCBOSEMOCTH TMHTATENbHBIX BEIIECTB TIMOYBBI U
CTUMYJIUPYET (PU3MOJOTUYECKOE pa3BUTHE pacTeHuil. llenpbro HacTosImero wuccaeaoBaHus
SBIIIETCSl OIEHKA BIIMSHHS MPEINOCeBHOW OOpabOTKM TOpsYyuM TyMaHOM OHOMpenapaTroB Ha
pa3BUTHE PACTEHUM STUMEHS.
MeTtonmoaorus. CoBeplIeHCTBOBaHUE Mpoliecca MpearnoceBHOM 00paboTKH BO3MOYKHO Ha OCHOBE
ropsiyero TyMmaHa OuomnpemnaparoB. [opsumii TymaH OuompenaparoB HAcChIIAET Kamepy
00pabOTKM M OCAXJaeTCs Ha MOBEPXHOCTH CEMSH 3a CUET IPAJMEHTOB CKOPOCTEH U TeMIIepaTyp.
Cxkopocth mapa cocraBiser okoio 0,5 m/c, a ckopocth 3epHa 1-2 M/c, B pesynbTare
WHEPLUOHHOTO BO3JACHCTBUS CEMEHACTAIKUBAIOTCA C KallJIIMU TyMaHa M yBIIEKAIOT UX 3a c000i
BHHU3, CO3/laBasg HMCXOJAUIMI NOTOK ropsyero TymaHa OuonpemnaparoB. [Ipu coBmecTHOM
JBUKEHUH MOTOKOB CEMSIH U TOpsIYer0 TyMaHa TPACKTOPUU CEMSIH M Kallellb TOpsuero TyMaHa
MHOTOKPATHO TepecekaroTcs. biarogapst BeICOKOi Temmeparype ropsiaero tymana (50-60° C) u
BPEMEHHM IKCIIO3UIIMU MEHEE | C MPOUCXOJUT MHTEHCUBHBIN HArpeB MOBEPXHOCTU CEMEHHU, B TO
BpeMs KaK 3€pHO, B LIEJIOM, HarpeBaeTcs Bcero Ha 1-3° C.
Pe3yabTaThl. AHaMU3 pa3BUTH PAaCTeHUN MOKa3asl, YTo Haubosee 3ppeKTUBHON 00pabOTKOM
ceMsH sumeHsi copta Kpemenmgo sBisercs oOpaboTka TOPSYMM TyMaHOM OHOMpEnapaToB
®utociopun M u kommuiekca «MHHOMpakTHKa». Ilo cpaBHEHHIO C KOHTpOJIEM IOJieBas
BCXOXKECTh CEMsH, OOpaOOTaHHBIX TIOpAYUM TyMaHOM KoMiuiekca «/HHOmpakTHKa»
yBenmuuminack Ha 27,8 %, a ®urtocnopuna M — Ha 24,6 %. JlanbHeilmee HaOmroneHue 3a
MOCEBaMM TI0Ka3aJl0, YTO YCKOPEHHOE pa3BUTHE pAacTEeHUl B HadaJbHBIM MEpUOJA poCTa
CHOCOOCTBOBAJIO JYYIlIEMY Pa3BUTHIO BEr€TaTUBHON Macchl. B cpaBHEHUM ¢ KOHTPOJEM BBICOTa
pactenuii, obOpabortanHbix durocmopmHoM M, Obuta Oombme Ha 14 %, a KOMIUIEKCOM
«aHompakThka» — Ha 12 %; AnuMHA KOJOca pacTeHWi, ceMeHa KOTOphIX 00paboTaHbI
®duTtocniopuHoM M, Obuta Oobine Ha 12 %, a kommuiekcom «HHOTpakTHKa) — Ha 2 Y%.
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3akmouyenue. B pesynbTare uccinenoBaHus OBLIO YCTAHOBJIEHO, YTO 0OpabOTKa TOpSYUM
TYMaHOM OHMOIpENapaToOB CEMSH SYMEHS CIIOCOOCTBYET YCKOPEHHIO Pa3BHUTHS PACTCHHUH, YTO
0COOEHHO BaXXHO npu H€6HaI‘0HpI/I$ITHBIX IMOroAgHbIX YCIOBUIX.

KioueBnble cjioBa: Ouornpenaparsl, TOpsudidi TyMaH OHMONPENapaToB, FTEHEPATOP TOPSIUETO
TyMaHa, CCMCHaA AYMCHs, OICHKA pa3BUTHUA.
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OuompernapaToB Ha pa3BUTHE pacTeHWil suMeHs// BecTHuk Ps3aHCKOro rocynapcTBEHHOTO
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Abstract.
Problem and purpose. Pretreatment protects seeds from harmful microflora, promotes better
assimilation of soil nutrients and stimulates the physiological development of plants. The
purpose of this study is to assess the effect of pretreatment with hot mist of biopreparations on
the development of barley plants.
Methods. Improvement of the pretreatment process is possible on the basis of a hot mist of
biopreparations. A hot mist of biopreparations saturates the processing chamber and is deposited
on the surface of seeds due to the gradients of velocity and temperature. The steam velocity is
about 0.5 m/s, and the grain velocity is 1-2 m/s. As a result of the inertial effect, the seeds collide
with mist drops and drag them downward, creating a descending stream of hot mist of
biopreparations. With the joint movement of streams of seeds and hot mist, the trajectories of
seeds and drops of hot mist intersect many times. Due to the high temperature of the hot mist
(50-60° C) and the exposure time of less than 1 s, intense heating of the seed surface occurs,
while the grain in general heats up by only 1-3° C.
Results. The analysis of plant development showed that the most effective treatment of barley
seeds of Crescendo variety was the treatment with a hot mist of Fitosporin M and Innopraktika
complex. In comparison with the control, the field germination of seeds treated with hot mist of
Innopraktika complex increased by 27.8 %, and Fitosporin M by 24.6 %. Further observation of
the crops showed that the accelerated development of plants in the initial period of growth
contributed to a better vegetative mass. In comparison with the control, the height of plants
treated with Fitosporin M exceeded by 14 % and in a case with Innopraktika complex by 12 %.
In comparison with the control, the length of an ear of plants, the seeds of which were treated
with Fitosporin M, exceeded by 12 %, and those treated with Innopraktika complex by 2 %.
Conclusion. As a result of the study, it was found that the treatment of barley seeds with a hot
mist of biopreparations promotes the acceleration of plant development, which is especially
important under adverse weather conditions.

Key words: biopreparations, hot mist of biopreparations, hot mist generator, barley seeds,
development assessment.
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AHHOTaLUA.
IIpoGsaema n neJsb. JlokaeBaabHble MAaUIMHBI U YCTAHOBKU KPYrOBOTO JIEWCTBUSI HAXOHAT BCE
Oosbllee NPUMEHEHUE B COBPEMEHHBIX CEJIbCKOXO3SMCTBEHHBIX MPEANPHUATHAX, TaK Kak
CHOCOOHBI OpolIaTh Kak OOJbIIME IJIOHIATM B HECKOJIBKO COTEH TeKTap, TaK M MaJleHbKUe
y4acTKM, pasMepoM 10 | ra, HO y BCeX MalllMH J@aHHOTO WCIIOJHEHUs Halmoaaercs
HEpaBHOMEPHOE DACHpPEJeNIEHUs] OCaJKOB, BBUAY HX TEXHOJOrMueckod ocobeHHoctu. llens
JAHHOTO HCCJIEOBaHMs 3aKIH0Yajach B IOBBIIIEHUHM PABHOMEPHOCTH PACHpPENENICHUs CIos
OCaJKOB II0 OpOIIAaeMOM IUIOIAAM 3a CYET MPUMEHEHMsI [OKICBAIBHOM YCTaHOBKHU
MO3UI[MOHHOTO JIEUCTBUS C TPAeKTOpUEN MOoJuBa, OJIM3KON K IPSIMOYrojibHON. ABTOpamMu Oblia
npeUio’keHa M pa3paboTaHa KOHCTPYKIMS YCTaHOBKH, paboTaromias OT ACWCTBUS PEaKTHBHBIX
CHWJI Karelb JOXK/s, CO3aBaeMbIX J10%K/1€BaIbHBIMU HacaJKaMH.
Metonoaorus. s oGecriedeHuss HEOOXOIUMOW PABHOMEPHOCTH U COOTBETCTBHUSI KaueCTBY
MOJIy4aeMOro JIOKJS arpOTEXHOJIOTMYECKUM TpeOOBaHMUSM Ha JIAOOpPaTOPHOM CTEHJE ObLIN
UCTIBITaHbI 5 00pa31oB J0Xk/AeBalbHBIX HacaloK. Kaxxaplit 00pasel UCIBIThIBAJICS MPH JaBICHUN
cuctemsl oT 0,5 atMm. 10 3,5 aTM., a BeIMUYMHA CO3]aBa€MOW PEaKTUBHON CHUJIbI M3MEpsUIach Mpu
MIOMOIIM BecOB Oe3MeHa.
PesyabraTrhl. B xone npoBefeHHs SKCHEPUMEHTAIBHBIX HCCIEIOBAaHUN ObUIM IOTY4YEHbI
JTaHHbIe, KOTOpble OBUIM IpOaHAJM3UPOBaHBl B Iporpamme Statistica, mocie dvero Obuia
MOCTpOEHa Trpaduyeckas MOBEPXHOCTh, I1OKa3bIBAIOLIAs PAaBHOMEPHOCTb paclpeaeaeHus
OCaJKOB B MpEAENax OpOIIAEMOro ydacTka, jJexamas B auanazoHe 40-60 mm u iume K
nepudepun oporraeMon Tiomaan, Ha paccrossauu 0,5 M, HaOIIOJAETCST CHUYKEHUE BBICOTHI CIIOS
0caaKkoB A0 ypoBHs 20-40 mm.
3akiarouenue. [[1s pemeHus npoOiaeMbl JOCTHKEHUSI PABHOMEPHOCTH paclpe/IesIeHus BIark Ha
BCEH  IUIOIAQAW  OpOILIEHUS Mpe[laracTcd TEXHOJIOTMYECKAs CXeMa  paclOJIOXKEHUS
pa3pabOTaHHOW YCTAaHOBKH TAaKUM OOpa3oM, 4YTOOBI 30HBI C HEIOCTATOYHBIM YBIIAXHEHHEM
HaKJIaJbIBAIMNCh JpPyr Ha Jpyra, OKasblBas TeM CaMblM KOMIOeHcupyoumwmii sddexkr u
oOecrnieunBast MOKPHITHE OPOILIAEMOTr0 yJacTKa CJI0EM OCaJIKOB Ha ypoBHE 60 MM.
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Abstract.
The problem and the goal. Sprinklers and circular-acting installations are increasingly used in
modern agricultural enterprises, as they are able to irrigate both large areas of several hundred
hectares and small plots up to 1 ha in size, but all machines of this design have an uneven
distribution of precipitation, due to their technological features. The purpose of this study was to
increase the uniformity of the distribution of the precipitation layer over the irrigated area by
using a positional sprinkler system with a watering trajectory close to rectangular. The authors
proposed and developed the design of the installation, operating from the action of the reactive
forces of raindrops created by sprinkler nozzles.
Methodology. To ensure the necessary uniformity and compliance with the quality of the rain
received with agrotechnological requirements, 5 samples of sprinkler nozzles were tested on a
laboratory stand. Each sample was tested at a constant system pressure, and the magnitude of the
created reactive force was measured using a bezmen scale.
Results. During the experimental studies, data were obtained, which were analyzed in the
Statistica program, after which a graphical surface was constructed showing the uniformity of
precipitation distribution within the irrigated area, lying in the range of 40-60 mm and only to the
periphery of the irrigated area, at a distance of 0.5 m, a decrease in the height of the precipitation
layer to the level of 20-40 mm is observed.
Conclusion. To solve the problem of achieving uniformity of moisture distribution over the
entire irrigation area, a technological layout of the developed installation is proposed in such a
way that zones with insufficient moisture overlap each other, thereby providing a compensating
effect and ensuring that the irrigated area is covered with a layer of precipitation at the level of
60 mm.

Key words: irrigation, sprinkler, irrigation trajectory, increasing uniformity.
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AHHOTaLUA.
IIpo6aema u neab. CpeHue U Majble KPECThIHCKO-(hEepMEpPCKUe X035 HUCTBA IPU MMPOU3BOICTBE
3€pHa CTAJKUBAIOTCS € IpoOsieMoil xpaHeHus ceMeHHoro (oHaa. CyllecTBYIOIIME CIOCOObI
xpaHeHus: Manod(p(HEKTUBHBI: C OAHOW CTOPOHBI, U3-3a OONBIINX MAaTEPHAIBHBIX U TPYIOBBIX
3aTpaT, C JAPYroll CTOPOHBI, M3-3a NOTEPU IOCEBHBIX KadecTB 3epHa. [[ns pemenus »Toi
npobsieMbl OblT pa3paboTaH crmoco0 XpaHEHHs CEeMsSH B TEePMETHYHBIX KOHTEWHepax ¢
perynupyemMoil  BO3AylIHOM  cpenou. Llempro  umccnenoBaHMil  SIBISUIOCH — OINPEIECIICHUE
SKOHOMHMYECKON OLIEHKH HOBOTO CIoco0a XpaHEHHs CEMEHHOTO 3€pHa M CpaBHEHHE €€ C
HKOHOMUYECKHUMHU TOKA3aTeNIMHU CYIECTBYIOIINUX CIIOCOO0B XpaHEHUS.
Metonosnorus. J[ns qocTHkeHUs MOCTaBIEHHON L ObUI MPOBEAEH XPOHOMETPaX padoT Mo
MOJIFOTOBKE 3€PHOCKIIAZIOB K XPaHEHUIO, 3aKJa/IKe 36pHAa HAa XPAaHEHHUE, XPAaHEHUIO U OTILYCKY
3epHa JJIs [OCEeBa; MPOBOAMIICS TaKXKe aHAIM3 OyXraiarepckoil mokymeHTanuu. K mpoBeaeHuio
XpPOHOMETpaka IMPUBJIEKATUCh PAOOTHUKH CO CPEIHUM WM BBICOKHUM YPOBHEM IMOATOTOBKH,
O3HAKOMJICHHBIE C IIeNIbI0 U MOPSAKOM MPOBEICHUS XpOoHOMeTpaxka. B kauecTBe HabmogaTenei
WCIIOJIB30BATUCH CHEIHAINCTHI, OO0JaJaloie HEOOXOMUMBIMU 3HAHUSMU W HaBbIKAMU B
OpraHu3alu TpPyAOBOro mpouecca. JlaHHble XpOHOMETpa)ka 3aHOCWINCh B CIELHAIBHO
pa3paboTaHHbIe KapThl XpoHOMeTpaxka. [IpoBepka KOPPEKTHOCTH TMOJYYEHHBIX PE3yJbTaTOB
OCYIIECTBIISIIACH C MTOMOIIBIO pacueTa Kod(hPHIHeHTa yCTONYMBOCTH XPOHOPSIIA.
PesyabraTsl. Pe3ynbTaThl HACTOSIIETO HCCIENOBaHUS IOKa3ajld, YTO CHOCOO XpaHEHUs
CEMEHHOI0 3€pHAa B T€PMETUYHOM KOHTEHHEpPE C PEeryJupyeMor BO3AYILIHON Cpelodl uMeeT
HaWIy4lllMe I10Ka3aTea SKOHOMHYECKON 3((EKTHUBHOCTU: TaK, MO KadyeCTBY IOJy4aeMOi
MPOIYKIIMK TOA0Bast PKOHOMHSI COBOKYITHBIX JEHEKHBIX 3aTpar cocTaBuia 6,33-7,34 pyOneil Ha
TOHHY, a [0 5KOHOMHUYECKOMY Npu3HaKy 3,47-4,48 py0./T.
3akaodenue. [IpuMeHeHHe B MaJbIX KPECThSHCKO-(DEPMEPCKHX XO3SIMCTBaX T'€PMETHUHBIX
YCTPOMCTB C PEryIUpPyeMOil BO3AYIIHOW CPEION Il XPAaHEHUSI CEMEHHOTO 3€pHa SKOHOMUYECKH
1[eecoo0pa3Ho, TaK Kak JaHHBIA CIIOCOO XpaHEHHs TMO3BOJISET COXPAHUTH MOCEBHBIC KauecTBa
CeMsSH W WMEET HAWMCHBIINE MaTepUabHbIE W TPYJIOBBIE 3aTpaThl 1O CPAaBHEHHUIO C
CYIIECTBYIOIIUMHU CIIOCOOAMH XPAHEHUS.

KioueBbie cjioBa: cCeMEHHOE 3E€pHO, CIOCO0 XpaHEHHs, TePMETHYHBIM KOHTEHWHEp C
peryiaupyeMoi BO3yILHON Cpenon
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Abstract.
Problem and purpose. When producing grain, medium and small peasant farms face the
problem of storing the seed fund. The existing storage methods are low efficient: on the one
hand, due to high material and labor costs, on the other hand, due to the loss of the sowing
quality of grain. To solve this problem, a method has been developed for storing seeds in sealed
containers with a controlled air environment. The purpose of the research was to determine the
economic assessment of a new storage method for seed grain and compare it with the economic
indicators of existing storage methods.
Methods. To achieve this purpose, timing of work on the preparation of grain warehouses for
storage, laying grain for storage, storage and release of grain for sowing was carried out; analysis
of accounting records was also carried out. Employees with an average or high level of training,
familiar with the purpose and procedure of timing, were involved in timing. Specialists with the
necessary knowledge and skills in organizing the labor process were used as observers. Timing
data were entered into specially developed timing cards. The verification of the correctness of
the results obtained was carried out by calculating the stability coefficient of the chrono
sequence.
Results. The results of this study showed that the method of storing seed grain in a sealed
container with a controlled air environment has the best indicators of economic efficiency. For
example, in terms of the quality of the products obtained, the annual savings in total cash costs
amounted to 6.33-7.34 rubles per ton, and in terms of economic character it was 3.47-4.48
rubles/t.
Conclusion. The use of sealed devices with a controlled air environment for storing seed grain in
small peasant farms is economically feasible, since this storage method allows to preserve the
sowing quality of seeds and has the lowest material and labor costs compared to existing storage
methods.

Key words: seed grain, storage method, sealed container with controlled air environment
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AHHOTanuA.

IIpoG6nema wu meanb. IlpobGnema xpaHeHuss 3epHa OCOOCHHO OCTPO  CTOUT  JJist
CEJIbXO3MPOU3BOUTENICH OCEHbIO, KOTJa HEOOXOAMMO pEeIIUTh, CKOIBKO 3€pHa M KyJa
OTHpaBUTh €ro Ha xpaHeHue. CoxpaHEHHE KadyecTBa 3€PHOBOM MAacChl — OCHOBHAs IIEJb
TEXHOJIOTMM XpaHeHHs 3epHa. Lleaplo HACTOAIEro WCCIeNOBaHMs SBISETCS U3YYCHHUE
TEMIIEpaTyPHO-BIAKHOCTHOTO PEXKHUMa 3€pPHOBOM HACHINHU, KOTOpas XPAHUTCS B T€PMETUYHOMN
METAJIMYECKOH EeMKOCTH, a TakKe €ro B3auMOCBs3b C OKpyxkatomieil cpemoit. OOBEKT
WCCIICIOBAHUS: TEPMETUYHAS METAJUIMYECKAs] EMKOCTh C PETYJIMPYEMOM BO3AYIIHOW CPEIOH.
Mertononorus. Jns gocTukeHus 1enu OBUIM MPOBEACHBI J1a0OpaTOpPHBIE HCCIEI0BAHUS,
KOTOpbIE MPOBOJAMIMCH HA MOJIEIN T€PMETUYHOTO KOHTEMHEpPA ¢ KOHTPOJIMPYEMOM BO3TYIIHON
cpenoil IByMs crioco0aMu: XpaHEHHE Ha OTKPHITOM MPOCTPAHCTBE IMOJ HABECOM, XpaHEHHUE B
HEOTAIJTMBAEMOM 3aKPBITOM 3EPHOBOM cKiaje. [l kaxmoro crocoda ObLTM YCTAaHOBIICHBI J[BE
Ipynmnbl KOHTEHHEPOB, MepBas rpylna — IepMETHYHbIE KOHTEHHEpPHI C TEIIOM30JIALMOHHBIM
MOKPBITHEM, BTOpas TpyIiia — 6€3 TeIIOU30JAIUOHHOTO MOKPHITHsI. MaTepraaoM HccieIo0BaHus
CIYXXWJIM TOJTOTOBIIEHHBIE pENpPOAYKTHBHbIE ceMeHa. (CemMeHa B3BEUIMBAIM, OIPEACIIIN
BJIQXKHOCTh — He Oosiee 15,2%, temmeparypy — 20-22 °C u momemranu Ha xpaHenwe. s
oTIpeieNIeHus] TeMIIepaTypbl U BIAKHOCTH BO3YIITHOW CMecH B paboueM 00beMe repMeTHYHOTO
KOHTEWHEpa W B OKpPYXKAOMIIEH Ccpelae KCHOJb30BAINCH PETUCTPATOPhl  BIAXHOCTH U
temrnepatypbl Mmogenu JIT-171, 3akpemieHHble HAa cnenuaibHBIX onopax. Bce peructparopsl
OBLTH TOJKITIOUEHBI K TIEPCOHATBHBIM KOMITbIOTEpaM. Pe3ynbTaThl MPOBEACHHBIX HCCIEIOBAHUN
MOKa3aJld, YTO NPUMEHEHUE TEePMETHYHOM €EMKOCTH TMOJI HaBECOM II03BOJIUT CHHU3UTh
ce0EeCTOUMOCTD, 3aIIUTUTH 3€PHO OT COJTHEY HBIX JIy4el 1 aTMOC(EPHBIX OCATKOB.

3akioueHue. bbUl0 yCTaHOBIEHO, YTO BO BpPEMsl CE€30HHOTO XPAHEHHUs 3€pHA M3-3a pa3HOU
TEeMIIepaTypbl BO3AyXa B MEepUPEPUMNHBIX U BHYTPEHHHX CJIOSX 3E€PHOBOM MaccChl, KOTOpas
HAXOJHTCS B 3aKPHITOM KOHTEHHepe 0e3 TEmIOBOM 3alUThl, TPOUCXOTUT MPOLECC OTIOTEBAHUS
3€pHA, YTO HETATUBHO CKA3bIBACTCS HA COXPAHHOCTH 3€PHOBOTO MPOIYKTA.

KuroueBble ci10Ba: XxpaHeHUE, CEMEHHOE 3€PHO, METANINUECKasi EMKOCTh
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Abstract
Problem and purpose. The problem of grain storage is especially acute for agricultural
producers in the autumn, when it is necessary to decide how much grain and where to send it for
storage. Preserving the quality of grain mass is the main goal of grain storage technology. The
purpose of this study is to study the temperature and humidity regime of a grain mound, which is
stored in a sealed metal container, as well as its relationship with the environment. The object of
research: a sealed metal container with an adjustable air environment.
Methods. To achieve the research goal and answer the research questions posed, laboratory
studies were conducted on the possibility of storing seeds in a sealed metal container with a
controlled air environment. The research was carried out on the model of a sealed container with
a controlled air environment in two ways: storage in an open space under a canopy, storage in an
unheated closed grain warehouse. Two groups of containers were installed for each method, the
first group-sealed containers with thermal insulation coating, and the second group - without
thermal insulation coating. The research material was prepared reproductive seeds. The seeds
were stored, weighed and had a humidity of no more than 15.2%, a temperature of 20-22 ° C. To
determine the temperature and humidity readings of the air mixture in the working volume of the
sealed container and the environment, humidity and temperature recorders of the DT-171 model,
mounted on special supports, were used. All the recorders were connected to personal
computers.
Results. The results of the conducted research have shown that the use of a sealed container
under a canopy will reduce the cost, protect grain from sunlight and precipitation.
Conclusion. As a result of the study, it was found that during seasonal grain storage, due to
different air temperatures in the outer layers of the grain mass, which are located in a closed
container without thermal protection, the process of grain sweating occurs, which negatively
affects the safety of the grain product.

Key words: storage, seed grain, metal container
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AHHOTaLUA.
IIpodaema u weab. llenpio wuccienoBaHWil SBUIOCH YCTAaHOBJIEHHWE BEIMYMH H3HOCOB
PECYPCOOTPEICIIIONNX TOBEPXHOCTEH Hacoc-MoTopa Mapku MI'D 112. O0beKT uccnenoBaHus:
cepuueckas MOBEPXHOCTh paclpeeNuTeNns U 0JoKa HMUJIMHAPOB, MOPIIeHb, OTBEPCTHE OJ0Ka
LWIMHJPOB KAyaroUlero y3ja aKCHaJbHO-IIOPILIHEBOIO HACOC-MOTOPA, MOJBEPKEHHBIE U3HOCY B
MPOLIECCE IKCILTyaTallUH.
Metomosorust. C 1e/bl0 MOTYyYEHUS NEPBUYHBIX JAHHBIX MPOBOJAMIMCH MHUKPOMETPAKHbBIC
u3MepeHus U npoduiorpagupoBaHue MOBEPXHOCTEH Kayarolero y3jia Hacoc-MOTOpa.
Pe3yabTarsl. Mukpomerpaxxkusie usmepeHuss 70 mopiniHed MMOKa3ald 3HAYCHUS W3HOCOB B
uHTepBajge ot 2 g0 90 MkMm, mpu cpeaHeM 3HadyeHwH 22,5 MkM. [lns orBepctmii Oioka
IUAJIUHAPOB 3HAYCHHUSI U3HOCOB UMEIOT COOTBETCTBEHHO Clieayromiue 3Hauenus 4, 88 u 21,1 Mxm.
Hccnenoanue mnpoduieli HU3HOCOB c(epruyecKux IMOBEPXHOCTEH MOKa3alu CleayoIIne
pe3yabpTaThl: TUIOHIAAb U3HOCA pacupenenuTens umeeT uarepsai ot 10,2 mo 38,9 Teic. MKM?, y
0JIoKa IUIMHAPOB IUIOIIAAL U3HOCA HAXOAUTCSA B Oojiee IIMPOKOM HHTepBajie oT 5,2 mo 53,6
ThIC. MKM?, 2 CyMMapHO€ 3Hau€HHE U3HOca 000MX MOBEpXHOCTeW cocraBuio oT 17,2 no 88,9
ThIC. MKM? TpH CpeAHeM 3HauyeHuu 36,5 teic. MkM?. [IpoBeseHHbIE MHUKpPOMETpPaXKHBIC
WCCJICIOBAHMS JIeTajel TOKa3aly, YTO MOPIIHU U OTBEPCTHS OJIOKa IUIMHAPOB U3HAIIMBAIOTCS
pPaBHOMEPHO, Pa3HOCTh B CKOPOCTH M3HOCA cOCTaBIsIeT 4-7 %. Bpl1o ycTaHOBIIEHO, UTO CPEAHMIA
3a30p B IMOPIIHEBOM IMape JOCTUTAET 3Ha4eHH B 65-70 MKM IpH MaKCUMAJIbHO JTOMYCTUMOM
3HayeHUH B 45 MKM. MakcumanbHOe 3HaueHue 3azopa gocturaer 230 mkm. HccnemoBaHus
IUIOINAAN W3HOCOB C(EPUUECKUX TOBEPXHOCTEH IMOKAa3aJid, YTO B CPEJHEM pPACIpeesIuTeNb
u3HOIIeH B 1,2 pa3a MeHbIle 0J0Ka MUIUHAPOB, HO IIPU 3TOM U3HOC PaCHpPENeIUTENs IO BHICOTE
3HAUUTENBHO MPEBOCXOAUT H3HOC OJIOKAa IUIMHAPOB (3a CUET ATOro ociadeBaeT HaTIr B
KayarolieM y3Jie ¥ MPOUCXOJIUT PACKIMHUBAHUE).
3akiaroyenue. AHamu3 TOJYYEHHBIX pPE3yJbTaTOB TOBOPUT O Ppa3IMYHOM XapakTepe
n3HammBaHusA. Tak, y pacnpenenuTens BeIMYMHA HM3HOca cocTaBuia 3,6 MKM C OJZHUM
XapaKTepHbIM MPOBajoM. Y OJi0Ka LUIMHAPOB BEIMYHMHA U3HOCA COCTaBmiaa 5,8 MKM, IPU 3TOM
BUJIHBI TPH MPOBaja, OHU COOTBETCTBYIOT MECTaM KOHTAaKTOB I'PAHUIl OKOH, 3J€Ch IPOUCXOST
YTEUKH KUJIKOCTU U TIOSBIISIIOTCS JaHHBIE Ne(EKThI, B pe3yibTaTe 3arps3HEHHOCTH MPOyKTaMU
u3Hoca. [lomyyeHHbIe JaHHBIE MO BEMTUYMHAM H3HOCOB IMOPIIHS M OTBEPCTHUS OJIOKa, MIIOLIAAN
M3HOCA CPepHUEeCKUX TTOBEPXHOCTEHN pacipeeTuTes U 0JI0Ka UIMHAPOB SIBUITUCH UCXOHBIMU
MIPU OTIPEJEIICHUH CTETIEHH TEXHOJIOTMYECKOT0 BO3ICHCTBUS HA HUX
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Problem and purpose. The purpose of the research was to establish the wear values of the
resource-determining surfaces of the MGE 112 pump-motor. The object of research: the
spherical surface of the distributor and the cylinder block, the piston, the bore of the cylinder
block of the pumping unit of the axial piston pump-motor, subject to wear during operation.
Methodology. In order to obtain primary data, micrometer measurements and profilography of
the surfaces of the pumping unit of the pump-motor were carried out.

Results. Micrometric measurements of 70 pistons showed the values of minimum wear of 2
microns, maximum of 90 microns, while the average values were 22.5 microns. For the cylinder
block bores, the wear values are respectively 4, 88 and 21.1 pum. Investigation of the wear
profiles of spherical surfaces showed the following results: the wear area of the distributor is in
the range of 10 250 ... 38 920 pm? with an average value of 29 025 um2. The wear area of the
cylinder block is in the range of 5 210... 53 680 um? with an average value of 37 410 um?2. The
total area of wear is in the range of 17,200 ... 88,905 um2 with an average value of 36,500 um?.
The micrometric studies of the parts showed that the pistons and cylinder block bores wear
evenly, the difference in the wear rate is 4-7%. It was also found that in some cases wear may
appear several times higher than the maximum permissible values, this occurs when rings break;
the average clearance in the piston pair reaches values of 65-70 microns with a maximum
allowable value of 45 microns. The maximum gap value reaches 230 um. Studies of the area of
wear of spherical surfaces showed that, on average, the distributor is worn 1.2 times less than the
cylinder block, but at the same time, the wear of the distributor in height significantly exceeds
the cylinder block (due to this, the tension in the swinging unit is weakened and wedging
occurs). This confirms the hypothesis that waterjet is the main wear mechanism.

Conclusion. Analysis of the results obtained indicates a different nature of wear. For example,
the wear of the distributor was 3.6 um with one characteristic failure. At the cylinder block, the
wear value was 5.8 microns, while three dips are visible, they correspond to the contact points of
the window boundaries, fluid leaks here and these defects appear, as a result of its contamination
with wear products.The data obtained on the values of the piston and block bore wear, the wear
area of the spherical surfaces of the distributor and the cylinder block were the initial ones when
determining the degree of technological impact on them.

Key words: axial piston pump-motor, distributor, piston, cylinder block, wear,
micrometry.
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