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BJIMAHUE HEKOPHEBBIX ITOJAKOPMOK
HA AJAITAHUOHHBIE XAPAKTEPUCTHKH COPTOB CJIUBbI
B APUIHBIX YCJIIOBUAX ACTPAXAHCKOU OBJIACTH

Tarbsina UBaHOBHA AJIeKCaHIPOBa

[pukacnuiickuii arpapHbIid GenepanbHbId Hay4dHbIN IEeHTp Poccuiickoil akageMuu Hayk,
c. Conenoe 3aiimuine, ActpaxaHckas o0macts, Poccus, t.i.matveeva@mail.ru,
https://orcid.org/0000-0002-9257-6191

Annomayusa. B cratbe npecTaBiIeHb! pe3yIbTaThl BIUSHUS HEKOPHEBBIX MOJIKOPMOK Ha IapaMeTphl JIH-
CTOBOM MOBEPXHOCTU COPTOB CJIMBBI IOMAIIHEN B apUIHBIX YCIOBHIX CBETJIO-KAaITAaHOBBIX IOYB CEBEPHOTO
[Ipuxacnus. Llensto uccneaoBaHuil ABISIIOCH U3YUEHHE BIMSHUS HEKOPHEBBIX MOJKOPMOK MaKpO- U MUKPO-
yI0OpEHUSME Ha TTapaMETPhI JTUCTOBOW MOBEPXHOCTH COPTOB CIHBHI (TLTOMIAAb JIMCTA, TUIOMAAb JTUCTHEB OJI-
HOTO JIepeBa, TUIOIAb JUCTHEB Ha | Ta) B OCTPO3aCyIUIUBBIX YCIOBUAX ACTpaXxaHCKOH 00J1acTH.

N3yuenue npooauiock Ha onbITHOM y4uacTke ®I'BHY «Ilpukactmiickuii arpapHbIi GenepaibHbIid Hayd-
HbId nenTp PAH». OnbITHEI yyacTok 3anoxen B 2014 roay. Y4ersl u HabaroneHus npoBeaeHsl B 2019...2021
romax. MaTepruaaoM HCCIIeIOBAaHUHN SBISLTUCH copTa cimBhl Kabapauuckas pansss, Mcnomnackast, CteHmei
1 HEKOpPHEBBIE JINCTOBBIC MOJKOPMKH Ipenapatamu Mactep, AKBapuH, YiabTpaMar 60p U YiabTpaMar Kalib-
. K OCHOBHBIM TOKa3aTelNsaM MPOAYKIIMOHHOTO TIpoIiecca OTHOCST IUIONIAAb JIUCTOBOH MOBEPXHOCTH, (o-
TOCHHTETHUYECKUI MOTEHIMAN U YUCTYIO MPOAYKTUBHOCTD (DOTOCHHTE3a, KOTOPhIE MOKA3bIBAIOT TECHYIO MPSi-
MYIO CBSI3b C YPOKalHOCThI0. POpMUPOBAHKE ONTUMAJIBHOM 1O pa3Mepam IUIO0IIaId JIUCTOBON MOBEPXHOCTH
SIBIISIETCSl BaYKHBIM 2JIEMEHTOM TEXHOJIOTMM M MMEET 3HaueHHe Ui d(PPEKTHBHOTO TMOTJIOIIECHHS CBETOBOM
SHEpruu B mporecce hoTocuHTe3a [1].

AHanu3 Bo3AeHCTBHSI MUKPOYI0OpEeHHiT AKBapHH U YJIbTpamar 00p OZHOBPEMEHHO C Y IbTpaMarom Kasib-
[IMEM TI0 ITOKA3aTeNIM ITapaMeTpPOB JTUCTOBOU MOBEPXHOCTH JAEPEBLEB CIIMBHI TTOKA3aJl, YTO HanbOoIee OT3hIB-
YUBBIMU Ha IPUMEHEHHUE JAHHOTO Ipernapara sBisuiichk copra Kabapaunckas pannsas u Ctensnei, Ha 1elicTBUe
npenapara Macrep — copt Mcnonmuckas. HanbompImei miomaapio TMCTEB, ChopMUpPOBaHHON Ha 1 Ta, OT-
HOCHUTEJIBHO KOHTPOJISI OTJIMYAJICSI BAPUAHT C COBMECTHBIM IPUMEHEHHEM TpenapaToB AKBapuH, YJIbTpamar
0Op M OTHOBPEMECHHO YJbTpaMar KajbITUH; €ro IUIomaab cocTaBuia 3433 M2, Cpenu copToB HauOOIbIICH
TUTOIA/IBIO JIUCTHEB, CHOPMUPOBAHHOM Ha | Ta, OTHOCUTEIBHO KOHTPOJISI OTMeUeH copt McmonuHckas, y Ko-
TOPOTO ATOT TOKa3aTeNhb cocTaBua 3020 M2,

Knrwouesvie cnosa: cniba, HEKOPHEBbIE TOJKOPMKH, JTUCTOBas IOBEPXHOCTh, TIOKA3aTeIH, YA00peHHe, o-
[JIOUICHHE, IJI0MAb JIUCTA

Jna yumuposanua: Anexcanapona T.M. BinsHue HeKOpHEBBIX MOJKOPMOK Ha aJalTallMOHHbIE XapakK-
TEPHUCTUKN COPTOB CIIMBBI B apHUIHBIX YCIOBHAX AcTpaxaHckoi obiactu // BectHuk bamkupckoro rocynap-
CTBEHHOT0 arpapHoro yausepcurera. 2023. Ne 1. C. 6-10.

EFFECT OF FOLIAR APPLICATION OF FERTILISERS
ON ADAPTATION TRAITS OF PLUM VARIETIES GROWN
IN THE ARID CONDITIONS OF ASTRAKHAN REGION

Tatyana I. Aleksandrova

Caspian Agrarian Federal Research Center of the Russian Academy of Sciences,
Solenoye Zaimishche, Astrakhan region, Russia, t.i.matveeva@mail.ru,
https://orcid.org/0000-0002-9257-6191

Abstract. The article discusses the effect of the foliar application of fertilisers on the leaf surface parame-
ters of garden plum varieties grown in the arid light chestnut soils of the North Caspian Region. The research
aimed to study the effect of foliar application of macro- and microfertilisers on the leaf surface parameters
(leaf area, leaf area of one tree, leaf area per 1 ha) in plum varieties grown in the extremely arid conditions of
Astrakhan region. The study was carried out in the experimental field of Caspian Agrarian Federal Scientific
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Center of the Russian Academy of Sciences. The field was laid out in 2014. Observations and records were
performed in 2019-2021. The research used plum varieties such as Kabardinskaya Rannyaya, Ispolinskaya,
Stanley and foliar fertilisers such as Master, Aquarin, Ultramag boron and Ultramag calcium. The chief pro-
duction indices include leaf area, photosynthetic potential and photosynthesis net productivity. The indices
have a close relationship with yield indices. The optimal leaf area is an important index of the technology and
is crucial for the efficient absorption of light energy to initiate photosynthesis [1]. The effect of simultaneous
application of microfertilisers Aquarin and Ultramag boron and Ultramag calcium on the plum leaf surface
parameters was analysed. The research showed that varieties Kabardinskaya Rannyaya and Stanley responded
most favourably to the fertiliser application. Variety Ispolinskayaya showed a high response to fertiliser Mas-
ter. The experimental variant that simultaneously applied fertilisers Aquarin, Ultramag boron Ultramag cal-
cium demonstrated the largest leaf area per 1 ha compared to the control (3433 m?). In terms of varieties,
variety Ispolinskaya had the largest leaf area per 1 ha compared to the control (3020 m?).

Keywords: plum, foliar application, leaf surface, indices, fertiliser, absorption, leaf area

For citation: Aleksandrova T.I. Effect of foliar application of fertilisers on adaptation traits of plum vari-
eties grown in the arid conditions of Astrakhan region. Vestnik of the Bashkir State Agrarian University. 2023;
1(65): 6-10 (In Russ.).
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MAJIOU3BECTHBIE ITPAHO-APOMATHUYECKHUE BU/IbI
PACTEHUM POJA AGASTACHE B KYJbTYPE
(PECIHYBJIMKA BAIIKOPTOCTAH)

Hpuna EBrenbeBHa AHUIIEHKO'
Outer IOpbeBny Kurynos’

! 20skH0- Y panbekuit GoTanuueckuii can-uncturyt YOUILL PAH, Ya, Poccus
'irina6106@mail.ru, https://orcid.org/0000-0001-6851-310X
?zhigunov2007@yandex.ru, https://orcid.org/0000-0003-1159-146X

Annomayusa. B Hactosmeil paboTe MpeacTaBiIeHbl Pe3yIbTaThl HHTPOTYKIIMOHHOTO U3y4YeHHs ABYX BU-
noB pona Agastache Clayt. ex Gronov (MuorokosnocHuk): A. mexicana (Kunth) Lint & Epling (MHOTOKOJIOC-
HUK MeKcUKaHCKui) U A. rupestris (Greene) Standl. (M. ropusiii). Pabora BeimonHeHa B FOxHO-Y panbckoM
OoranmueckoMm caxy-uHctutyTe (bamkupckoe Ilpemypanbe, ceBepHas iecocternb). MHOTOKOJIOCHUKH —
MIPSTHO-apOMAaTHYECKHe, JIEKAPCTBEHHBIE U IEKOPATUBHO-IBETYIIIHE pacTeHUs. 3yueHbl Ce30HHBIN PUTM PO-
CTa W pa3BUTHs, MOPHOMETPUUECKUE MTApPaMETPhI, OlIEHEHa YCIENTHOCTh WHTPOAYKINH. MHOTOKOIOCHUKHI
OTHOCSTCA K TPYIIIE BECEHHE-JIETHE-0CEHHE-3€JIeHbIX PACTeHUH C MePUOJIOM 3UMHET0 MOKOs, BECEHHUM CPO-
KOM TpOOYKISHHSI U TIO3/THEICTHUM TIepUOI0M [BeTeHHsI. OTpacTaHue moOeroB BECHO!W MPOUCXOIUT B CPEJI-
HEM B Havayie Mas, B a3y OyToHm3aruu A. rupestris Becrynaet 19.07, A. mexicana — 23.07, Ha4aJo 1IBETEHUS
y A. rupestris ommeueno 25.07,y A. mexicana — 04.08. 1IpoaoKUTEIbHOCTD IIBETEHUS BUAOB MHOT'OKOJIOC-
HUKa COCTaBJISIeT 35 JHEH, YTO TO3BOJISIET OTHECTH MX K JIOJITOIBETYIIIUM pacTeHHusM. VccienoBanHbie BUIBI
MIPOXOJIAT TOJIHBINA LUKJI )KU3HEHHOTO Pa3BUTHSL, BKJIIOYas 00pa3oBaHKe MOJHOLEHHBIX ceMsH. PacTeHus xo-
POLIO PACTYT M pa3BUBaIOTCA, GOPMHUPYS PA3BUTYIO HAA3EMHYIO MaccCy, HO HE CIIOCOOHBI 3MIMOBATD B YCIIOBHSX
OTKPBITOTO TPyHTA. Buabl npekpacHO BO30OHOBISIOTCS ceMeHaMH BecHOW. I1o pesynbraram MHTPOAYKLHMH
MHOTOKOJIOCHUKH OTHOCSITCSI K TIEPCIIEKTUBHBIM PACTCHUSAM JUIS KYJIbTHBUPOBAHHUS W MOTYT MCIIOJIb30BaThCS
JUTS CO3JIaHMSI ADOMATHBIX CaJlOB, B Ka4eCTBE JIEKAPCTBEHHOTO CHIPhA B HAPOIHOW METUIIMHE U B KYJTUHAPUHU
B KQ4ECTBE MPUTIPABBIL.

Knrouesvle cnosa: pon Agastache, MHOTOKOJIOCHHK, BUZ, (PEHOIOTHS, MHTPOAYKIHS, MOPPOMETPHUS,
YCIIEMIHOCTh MHTPOIYKINU

brazooaprnocmu: padora emonnena no reme TOYBCU YOUIL| PAH «buopasnooOpasue mpupoIHbIX
CHUCTEM W pacTUTEIbHBIE pecypchl Poccum: olieHKa COCTOSHUS 1 MOHUTOPUHT AMHAMHUKH, TPOOIEMBI COXpa-
HEHUSI, BOCTIPOU3BO/ICTBA, YBEIUYCHHUS U PAIlMOHAIBHOTO HCIIOJIB30BaHMS B PAMKaX rOCyJAapCTBEHHOTO 3a-
naaus Ha 2022 . YOUIL] PAH Ne 075-03-2022-001 ot 14.01.2022 1.

Jna yumupoeanua: Annmenko W.E., Xurynos O.}0. ManousBecTHble NMPSHO-apOMaTHUYECKUE BHJIBI
pactenuit pona Agastache B kynbrype (Pecnybnmka bamkoproctan) // BecTHuK bamkupckoro rocyiapcTBeH-
Horo arpapHoro yHusepcutera. 2023. Ne 1. C. 10-14.

AGASTACHE AROMATIC
HERBACEOUS PLANTS CULTIVATED
IN THE REPUBLIC OF BASHKORTOSTAN

Irina E. Anishchenko', Oleg Yu. Zhigunov?

125 outh-Ural Botanical Garden-Institute of UFRC RAS, Ufa, Russia
'irina6106@mail.ru, https://orcid.org/0000-0001-6851-310X
2zhigunov2007@yandex.ru, https://orcid.org/0000-0003-1159-146X

Abstract. This paper presents the results of an introductory study of two species of Agastache Clayt. ex
Gronov genus: A. mexicana (Kunth) Lint & Epling and 4. rupestris (Greene) Standl. The research was con-
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ducted in the South-Ural Botanical Garden-Institute (Bashkir Cis-Urals, northern forest-steppe). Agastache are
aromatic, medicinal, decorative and flowering plants. The seasonal rhythm of growth and development, mor-
phometric parameters were studied, the success rate of introduction was assessed. Agastache belong to the
group of spring-summer-autumn-green plants with a period of winter rest, spring awakening period and late
summer flowering period. Spring shoot growth is in early May, on average; for A. rupestris, the budding phase
is on 19.07, for A. mexicana it is on 23.07; for A. rupestris, the flowering starts on 25.07, for 4. mexicana, it
begins on 04.08. The flowering period of Agastache species lasts 35 days, so they are classified as long-flow-
ering plants. The species go through a full life cycle, including the formation of full seeds. Plants demonstrate
high rates of growth and development, forming a developed green top, but cannot winter in the open ground.
Species reproduce through seeds in spring. The introductory study has shown that Agastache species are prom-
ising for cultivation and can be used for creating fragrant gardens, as a medicinal raw material in folk medicine
and as a seasoning in cooking.

Keywords: Agastache genus, species, phenology, introduction, morphometry, introduction success rate
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IKOJOI'MYECKAS IVIACTUYHOCTD
JIUTHBIX ®OPM YEPHOU CMOPOINHBI
B YCJIOBUAX YEJABUHCKOU OBJACTHU

®upyaun Mamenara OrJibl TacbimMoB!
Allekcanap AHatoibeBny Bacuiben?
Upuna Eprenbesna Kyrenesa®

123y panbekuii heepanbHblil arpapHblii HAYYHO-HUCCIEN0BATENbCKHUIA TIEHTD
Ypanbckoro otaenenus Poccuiickoi akajieMUH Hayk,
yi. bennckoro, a. 112-a, Exkarepun0ypr, Poccus, Istpk@mail.ru

Annomayus. IlpoBesieHa OlleHKa aJaNTUBHBIX CBOMCTB DJIUTHBIX CESHIIEB YEPHOW CMOPOJMHBI B YCIIO-
Busix YenssOuHckoit 001acTu. BBICOKYIO CTEleHb aJanTUBHOCTU K MOYBEHHO-KIIMMATHUECKUM YCIIOBHUSIM Pe-
THOHA TMoKa3am ciaeayromue reHotumsl: OI1IC-4-912 (KA = 1,36), 3ropatkyis (1,28), Kemuyxuna (1,25),
OIIC-3-44 (1,20), Cubunna (1,18), Knamum (1,15) u OIIC-3-15 (1,14). B uncno ananTuBHBIX COPTOB MOMAIH
taxke snutHeIe popmel: OIIC-2-71 (KA = 1,10), OIIC-3-1 (1,09), OIIC-1-3 (1,09), OIIC-24 (1,07) u copt-
cranaapt [Turmeit (1,01). Cpeau uzyueHHoro Habopa cOpTOB K T€HOTHUIIAM MHTEHCHBHOTO THIIA OTHOCSITCS
smutHBIe cestHIbI OIIC-1-3 (b; = 1,58), OIIC-3-1 (1,48), OIIC-3-15 (1,44), OIIC-2-71 (1,43) u copT XKemuy-
xuHa (b; = 2,53). DKONOTHYECKHU TIACTHYHBIME U CTAOMIBHBIMU SABNISIOTCA copra Cubumna (b; = 0,93; Si’=
2,0), [Murmeti (0,57; 0,8) u amura OIIC-24 (1,26; 0,1), Torna kak copra 3ropatkyis (b; = 0,46), Kuamuwm (0,40)
n snuta OIIC-4-912 (0,46) oTHOCSTCS K TEHOTUIIAM HEHTPaIbHOTO THITA.

Knroueswle cnosa: copt, NpoayKTUBHOCTh, YKOJIOTHYECKas TUIACTUYHOCTD, CTA0MIIBHOCTD, a/IallTUBHOCTh

Jna yumuposanus: I'aceimoB ®.M., BacuimseB A.A., KyreneBa M.E. Dxomorndeckas MmiacTHYHOCTH
ANUTHBIX (POPM YEpHOI CMOpOIMHBI B ycinoBusx YensOuHckoit obnactu / BectHuk Bamkupckoro rocynap-
CTBEHHOTO arpapHoro yaHusepcutera. 2023. Ne 1. C. 15-19.

ECOLOGICAL PLASTICITY OF QUALITY VARIETIES
OF BLACKCURRANT GROWN IN CHELYABINSK REGION

Firudin M. Gasymov', Alexandr A. Vasiliev?, Irina E. Kuteneva®
I23Ural federal agrarian research center UB RAS, Ekaterinburg, Russia, Istpk@mail.ru

Abstract. The adaptive properties of good quality blackcurrant seedlings grown in Chelyabinsk region were
assessed. The following genotypes showed a high level of adaptability to the soil and climatic conditions of the
region: OPS-4-912 (KA = 1.36), Zyuratkul (1.28), Zhemchuzhina (1.25), OPS-3-44 (1.20), Sibylla (1.18), Kialim
(1.15) and OPS-3-15 (1.14). The following quality varieties were among the adaptive types: OPS-2-71 (KA =
1.10), OPS-3-1 (1.09), OPS-1-3 (1.09), OPS-24 (1.09). 07), and standard variety Pigmey (1.01). The intensive
type genotypes include quality variety seedlings OPS-1-3 (b; = 1.58), OPS-3-1 (1.48), OPS-3-15 (1.44), OPS-2-
71 (1.43) and variety Zhemchuzhina (b; = 2.53). Ecologically plastic and stable varieties are Sibylla (b; = 0.93;
S =2.0), Pigmey (0.57; 0.8) and quality variety OPS-24 (1.26; 0.1), while Zyuratkul (b, = 0.46), Kialim (0.40)
and quality variety OPS-4-912 (0.46) belong to the genotypes of the neutral type.

Keywords: variety, productivity, ecological plasticity, stability, adaptability

For citation: Gasymov F.M., Vasiliev A.A., Kuteneva L.E. Ecological plasticity of quality varieties of
blackcurrant grown in Chelyabinsk Region. Vestnik of the Bashkir State Agrarian University. 2023; 1(65):
15-19 (In Russ.).
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BOTAHUYECKHE OCOBEHHOCTH 03UMOM CYPEIUIIBI -
HEPCIIEKTUBHOU MAC/IMYHOMU KYJIBTYPbI B 3AITA/THOU CUBUPU

Henuc [MaBaoBuy Unbun
Bamkupckuii rocyjapcTBeHHBIN arpapHblii yHuBepcuTeT, Y da, Poccus, fedotova-so@ako.ru

Annomayusa. B ycnoBHsIX COKpAIIEHUs MOTOJIOBbs CKOTA IPOUCXOIUT HapallliBaHUE 3€PHOBBIX KYJIbTYp
B ceBOOOOPOTE 3a CUET KOPMOBOI'O KJIMHA, U OCBOCHHE TEXHOJIOTMU MACIMYHBIX KYJBTYP, B YACTHOCTH U3
ceMeMcTBa KalyCTHBIX, TO3BOJUT YIYUYIINTh BOJHO-BO3AYIIHBIN PEXHUM ITOYBBI, TIOPUCTOCTH, OCTPYKTYPEH-
HOCTb, BOJONPOHUIIAEMOCTb U BOJONPOYHOCTh arperaToB MaxoTHOTo ¢i1os. KamycTHble KylIbTypbl BO3/AEIbI-
BaJIMCh HA Pa3HbIX ATANax pa3BUTH 3emienenus. ParcoBoe u cypenHoe pacTUTENbHOE MACIO MCIIOIb30BAIIH
JUIsl OCBEIICHUS, B MBIJIOBAPEHUH, OCOOCHHO IS CMa3KH apOBBIX MAIUH B MEpUO] OypHOTO Pa3BUTHS MPO-
MBIIIJIEHHOCTH J10 MOJy4YeHHUs MUHEpaIbHBIX Macell U3 UcKomaeMbIx yrieBoaopoaoB. C BeieaeHueM 00 u 000
COPTOB parica U CypenuIlbl paCTUTEIHLHOE MACIIO CTAJIH IIUPOKO MCITOJIF30BaTh Ha MUIIEBBIE 1SN U B TIPOH3-
BozcTBe OMoam3ensi. O3uMble cOpTa parnca U Cypenuibl OTJIMYal0TCs BBICOKOH yposKaitHOCTBIO ceMsiH. YacTto
9TH JIB€ KYJIbTYphl IPUHUMAIOT 3a OJUH BuA. VMiMes MHOTO 0011ero, pamnc U cypenuua U UX o3UMble (GOPMBI
OTJIMYAIOTCSl OOTAHUYECKUMH M OMOJIOTHYECKUMH ocoOeHHOCTsIMU. Cypenuily Kak BHJ Hayald OMUCHIBATH
emie B cepenune XVII B. KynpTypa monyuuna B pasHble BpeMeHa Hemano HaszBaHuil. [lo yTBepxkaenuro
E.H. Cunckoii, cypenuia o3umas SBIsieTcs OJHUM U3 oABUA0B pensl (B. Rapa subs. Biennis (Metzg) Sinsk),
a cypemnuua saposasi — camoctosTensHbId BU (Br. Campestris L.). YacTo B yclIOBHAX IPOU3BOACTBA O3UMYIO
Cypenuily NpeJICTaBJISIOT Kak 03UMbIN parnc. OH MeHee 3MMOCTOMKHUIA, YeM 03MMasi Cyperniia, KoTopas co3pe-
BaeT Ha 10—12 nHell paHbllle B CpaBHEHUM C O3UMBIM paricOM M MeHee ypoxkailHas. B ycnmosusix 3amagHoit
Cubupu o3uMas cypenuia co3peBaeT BO BTOPOH AeKaje hiois, popMupyer ypoxaiiHocTs ceMsiH 20 u Gojee
/ra. B 2022 roxy miomanay OCeBOB 03UMOM cypenuilsl B KeMepoBCKOW 001acTH COCTAaBUIN OKOJIO TISITH
TBICSTY TEKTApOB ypoxkaliHOCTBIO 13,5 11/Ta.

Kntoueewie cnosa: o3umasi Cypemnmiia, 03UMBIH paric, BUI, ypoKaiHOCTh, ITomas, KemepoBckas 061acTs

Jlna yumuposanus: Unovun J1.I1. Botannmueckne 0COOCHHOCTH 03UMOU CypenuIlbl — IMePCTIEKTHBHON Mac-
JUYHOM KyJIbTYphl B 3anagHoit Cubupu // BectHuk Baiikupckoro rocy1apcTBEHHOTO arpapHOro YHUBEPCH-
tera. 2023. Ne 1. C. 19-25.

BOTANICAL FEATURES OF WINTER SUREPITSA -
A PROMISING OILSEED CROP IN WESTERN SIBERIA

Denis P. Ilyin
Bashkir State Agrarian University, Ufa, Russia, fedotova-so@ako.ru

Abstract. In conditions of a reduction in the number of livestock, grain crops are growing in the crop
rotation due to the feed wedge. Under these conditions, the development of the technology of oilseeds, in
particular from the cabbage family, will improve the water-air regime of the soil, porosity, structurality, water
permeability and water strength of the aggregates of the arable layer. Cabbage crops were cultivated at different
stages of the development of agriculture. Rapeseed and rapeseed vegetable oil were used for lighting, in soap
making, especially for the lubrication of steam engines during the rapid development of industry before the
production of mineral oils from fossil hydrocarbons. With the introduction of 00 and 000 varieties of rapeseed
and surepitsa, vegetable oil began to be widely used for food purposes and in the production of biodiesel.
Winter varieties of rapeseed and surepitsa are characterized by high seed yields. Often these two cultures are
mistaken for one species. Having a lot in common, rapeseed and surepitsa and their winter forms differ in
botanical and biological features. Surepitsa as a species began to be described in the middle of the XVII cen-
tury. culture has received many names at different times. According to E.N. Sinskaya, winter surepitsa is one
of the subspecies of turnips (B. Rapa subs. Biennis (Metzg) Sinsk), and spring surepitsa is an independent
species (Br. Campestris L.). Often in production conditions, winter surepitsa is presented as winter rapeseed.
Winter rapeseed is less hardy than winter wheat. Winter wheat ripens 10—12 days earlier in comparison with
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winter rapeseed and is less productive. In the conditions of Western Siberia, winter wheat ripens in the second
decade of July, forms a seed yield of 20 or more c/ha. in 2022, the area of winter wheat crops in the Kemerovo
region amounted to about five thousand hectares with a yield of 13.5 c/ha.

Keywords: winter wheat, winter rapeseed, type, yield, area, Kemerovo region

For citation: llyin D.P. Botanical features of winter surepitsa — a promising oilseed crop in Western Sibe-
ria. Vestnik of the Bashkir State Agrarian University. 2023; 1(65):19-25 (In Russ.).
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Annomayuza. 1lens viccnenoBaHU COCTOSIIA B YCTAHOBIIEHUH XapaKTepa W CTETICHU BIHMSHUS MTPHEMOB
MIO/IFOTOBKH 3€pHA 03UMOM pKM K CKapMJIMBAHHUIO U Ha COIep KaHNE B HEM aHTUIUTATENbHBIX BemecTs. s
peaM3anuu el UCCIeIOBaHUY TIPOBOJIMIIN JIA0OPATOPHBIE OIBITHI, TAOOPAaTOPHBIA aHAU3 COJCPKAHHS B
3epHE apaOWHOKCHIIAHOB OPIUHOI-XJIOpUIHBEIM MeTogoM Albaum H.G. m Umbreit W.W. mogudummpoBan-
HeIM Hashimoto S. u knHEMaTHUECKYIO BSI3KOCTh BOAHOTO AKCTPAKTA 3e€pHA KAMILISIPHBIM BHCKO3UMETPOM
BIDK-1. 3epHo myst mabopaTopHOTO aHATN3a BEIPAIINBAIN B Y4eOHOM HaydHOM IeHTpe bamkupckoro [AY,
PaCTIONIOKEHHOM B I0KHOU JiecoCcTeHOM 30He PecryOnuku bamkoproctad. M3105KeHBI pe3yIbTaThl HCCIE0-
BaHUH NIPUEMOB CHIDKEHUS apaOMHOKCUIIAHOB B 3€PHE 03UMOM pikH. B 3HAUHUTENBHON CTEIIEHU CHIKAIOT CO-
JepKaHre apaOMHOKCHUIIAHOB M BA3KOCTh BOJHOTO DKCTPAKTa 3€pHA IKCTPY3Usi, 00paboTKa dIEKTPOMAarHUT-
HBIM TI0JIEM CBEPXBBICOKOH 4acTOThI (COOTBETCTBEHHO B 1,61 u 2,44 pa3za) u (epMEHTHBIMU IpernapaTaMu
Oundect-W u Lemrnomokc-F. B pesynpTate sKcTpy3MOHHOH 00paOOTKH coaeprkaHHE apaOMHOKCHIAHOB B
3epHE 03UMOU P)KH CHU3WIOCH B 1,34 pa3a, KnHEeMaTH4IeCKas BI3KOCTh BOJHOTO dKCTpakTa — B 2,42 pasza. DKc-
TPY3Hsl 3¢pHA P>KU BBI3BIBACT pACUICIUICHUE KpaxMalia U 3HAUUTEIbHOE MOBBIIICHUE PACTBOPUMBIX YIJIEBOOB
(1a 19,9 mponenTaoro MyHkTa). O6padoTka 3epHa MuKpoBoiHaMH (MotrHOCTE 700 BT 1 sxcnozunus 180 ce-
KYHJIa) collep KaHre apaOMHOKCUIIAHOB CHU3WIA Ha 1,44 MPOIEHTHOTO MyHKTAa U KHHEMATUIECKYIO BSI3KOCTh
BOJIHOTO dKCTpaKTa B 2,44 paza. O6paboTka pepmeHTHBIME TipenaparamMu Oundect-W u Lemnomoke-F ¢ Hop-
moit 100 MI/KT TiprBea K CHIKEHHIO KHHEMAaTHYECKYIO BSI3KOCTh BOJHOTO SKCTPAKTa 3€pHA O3MMOM PXKH B
9,8 u 7,3 paza.

Knrouesvle cnoea: poxn, Ka4ecTBO 3epHA, apaOMHOKCHIIAHBI, KHHEMAaTHYeCKast BSI3KOCTh BOJTHOTO JKC-
TpaKTa, MUKPOBOJIHBI, DKCTPY3HUsl, PePMEHTHBIE MTpernapaThl

/s yumuposanus: Vicmarunos P.P., Mamoruna K.B., Anmumradapos P.P., Katomosa P.P. [lepcriekTuBsr
WCTIONIb30BaHMSI ¥ IPUEMBI CHIDKEHHUS apaOMHOKCHIIAHOB KOPMOBOTO 3e€pHa 03UMOoH pku // Bectank bamkup-
CKOT'0 rOCyAapCTBEHHOT0 arpapHoro yHusepcurera. 2023. Ne 1. C. 26-32.

PROSPECTS FOR THE USE AND METHODS
OF REDUCING ARABINOXYLANS OF WINTER RYE FEED GRAIN

Rafael R. Ismagilov', Katerina V. Malyutina’, Rail R. Alimgafarov®, Roza R. Kayumova*
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’katara.malyutina@yandex.ru

*rail.alimgafarov@mail.ru

*roza.kr@yandex.ru.
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Abstract. The purpose of the research was to establish the nature and degree of influence of the methods
of preparing the grain of winter rye for feeding and on the content of antinutrients in it. To achieve the goal of
the research, laboratory experiments, laboratory analysis of the content of arabinoxylans in the grain by the
orcinol-chloride method Albaum H.G. and Umbreit W.W. modified Hashimoto S. and the kinematic viscosity
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of the aqueous grain extract with the capillary viscometer VPZH-1 were carried out. Grain for laboratory
analysis was grown in the Educational Scientific Center of the Bashkir GAU, located in the southern forest-
steppe zone of the Republic of Bashkortostan. The results of studies of methods for reducing arabinoxylans in
the grain of winter rye are presented. Extrusion, treatment with an ultrahigh frequency electromagnetic field
(1.61 and 2.44 times, respectively) and enzyme preparations Fidbest-W and Cellolux-F significantly reduce
the content of arabinoxylans and the viscosity of the aqueous grain extract. As a result of extrusion treatment,
the content of arabinoxylans in the grain of winter rye decreased by 1.34 times, the kinematic viscosity of the
aqueous extract — by 2.42 times. Extrusion of rye grain causes the breakdown of starch and a significant in-
crease in soluble carbohydrates (by 19.9 percentage points). Grain treatment with microwaves (power 700 W
and exposure 180 seconds) reduced the content of arabinoxylans by 1.44 percentage points and the kinematic
viscosity of the aqueous extract by 2.44 times. Treatment with enzyme preparations Fidbest-W and Cellolux-
F with a norm of 100 mg/kg led to a decrease in the kinematic viscosity of the aqueous extract of winter rye
grain by 9.8 and 7.3 times.

Keywords: rye, grain quality, arabinoxylans, kinematic viscosity of aqueous extract, grade, electromag-
netic waves of ultra-high frequency, extrusion, enzyme preparations

For citation: Ismagilov R.R., Malyutina K.V., Alimgafarov R.R., Kayumova R.R. Prospects for the use
and methods of reducing arabinoxylans of winter rye feed grain. Vestnik of the Bashkir State Agrarian Uni-
versity. 2023; 1(65): 26-32 (In Russ.).
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Annomayusa. Cpeny 3J€MEHTOB MHUHEPAIBHOTO MUTAHUS BEyIIee MECTO PUHAICKHUT MAKPOIIIEMEHTY
dbochopy. IlepBoe munepaibHoe (ochopHoe ymaoOpeHue Obuto paszpadorano Jlooszom Ha Poramcrenckoit
onbITHOM cTaniuu B 1840-x ronax. Jlo Hayana XX B. OCHOBHBIM HCTOUHUKOM MOBBIIICHUS IIOJOPOANSI IOYBBI
1 YPOXKAHHOCTH CEeTHCKOXO03SHCTBEHHBIX KYIBTYP SBIISIICS HABO3, BHOCHMEIN Ha mapoBoe mojie. Dochop kak
3JIEMEHT IOCTYIIAN B COCTaBe OpraHndeckoro BemiectBa. B 1930-x rogax B Hamei cTpane MHUPOKO pa3BepHY-
JUCh TIOUCKU MPUPOTHBIX UCTOYHUKOB (hOCPOPHBIX YIAOOpEHUH, Cper KOTOPHIX BEIyIllee MECTO IIPHHAIe-
KUT pochopuram — pymamM MPUPOTHOTO MPOUCXOKICHUSA, HE TPEOYIOMMUM ITPOMBIIIIICHHOW TIepepadOTKH.
B pa3znu4HbIX 30HaX CTpaHbl OBUTH MOJTYYEHBI TOJIOKHUTEIBHBIC PE3yIbTAThI C HCIOJIb30BaHHEM (pochopruTHOH
MYyKH TPUPOJHOTO MPOUCXOKIeHUs. B MaccoBbix ombiTax HOBO3BIOKOBCKOW OIBITHOM cTaHmmu 3a 1925—
1929 rr. npubaska 3epHa oBca oT ocoputa coctasuina 2,3 u/ra. [lpu BHecennn 5 1/ra pochoputHOl MyKH
nprbaBKa yposKaifHOCTH 3epHa 03UMOM Pk cocTaBmia 2,8 m/ra. Mctounuku dochopHbIx ynoOpennii odce-
JIOBaHbI B 3anaiHoi yactu KOxxHOro Ypaiia, KOTOpbIe BIOCIEICTBUM COCTABHIN Y pasibekuii pochopuToHoC-
HBIH OacceiiH, rie Beayllee MecTo 3aHs10 AmnHckoe Mectopoxaenue. OHo O0buto otkpeiTo H.I1. Bapnamo-
BbIM U I'.B. SIkoBneBbiM B 1953 1., pa3Beaano noj pykoojactBoM A.M. Mynbmenko. MccnenoBanue amums-
cKknx (ocPOPUTOB HA MPUTOTHOCTE B KadecTBe (HOCHOPHOTO yIOOpEHNS HAYAIOCh C YUIACTUEM KOJIJICKTHBA
kadeIpbl arpoOXUMHH 101 PyKoBojcTBOM mpodeccopa KO.A. Ycemanosa. Beutn npoBeieHbl 1abopaTopHbIe,
BETEeTAIMOHHBIE, TOJIEBBIE M TPOM3BOJICTBEHHBIE HCCIEAOBAHUS C PA3IUYHBIMH CEIbCKOXO3HCTBEHHBIMHU
KyJbTypaMu. JIabopaTOpHBIM TyTeM OBUT OmpesieNieH CpeaHui cocTaB (ochOoprUTOB MECTOPOXKICHH: (Poc-
(dopHas kucnora — 24,43 %; nosyropa okucios (Fe,Os + A,03) — 7,9 %; okucu kanbius (CaO) — 45 %;
HepacTBopuMbli octatok — 11,0 %. Ycranosieno, uro ¢ocdatsl ammuackoro pochopura HepacTBOPUMEI B
Boze, 110 20 % uX mpeacTaBlIeHbl B IUMOHHOPACTBOPUMOH (hopMe, T. €. TOCTYITHBI PACTEeHHUSM B TIEPBBINA IO
HCTIONIb30BaHMs. B MmoneBbIX ombITax MmprubaBKa ypoKaiHOCTH 3epHa 03UMOM pku coctaBuia ot 33,6 % mo
54,3 %. Y 31aK0OBBIX KYJbTYP BBISIBUJIOCH COKpAILICHHE BEreTallMOHHOrO nepuona Ha 4—65 nueit. [Ipu Gomb-
X HOpMax BHECEHUs (hOCPOPHUTOB U3PEIKEHHOCTH ITOCEBOB 03UMOM PKU CHU3MIACH 110 9,2 %. B 3epHe 371a-
KOBBIX KYJIBTYp TOBBICHIIACK 10JIsT hochopa (P.Os). [Ipumenenue dpochoputHoit Mykn kak pochopHOTO yI100-
PEHHUS OTIPaBAAIOCh M arpO’KOHOMHUYECKH, M arpOXUMHUECKH. B HacTosiee Bpemsi BO3BpaT 3JIEMEHTOB MU-
HEPaJILHOTO IMUTAaHUS B IIOYBY BMECTE C YOOPEHHSIMH COCTABIISIET OKOJIO TIOJIOBUHBI OT BEIHOCA C YPOXKACM.
[TosTOMYy HEOOX0MMO YBEJIMYUTH OCTABKM MHHEPATBHBIX YI0OPEHHUH H BHECEHHE OpraHuYecKuX. B kaue-
ctBe (PochopHbIX ynoOpeHHii HE0OXOMMO BO30OHOBHUTH UCIIOJb30BaHUE (POCHOPUTHON MYKH AIIMHCKOTO
MECTOPOKACHUS, YTO IKOHOMHUUECKH 11€7eCO00pa3HO Al MOBBILICHUS MPOAYKTUBHOCTH MOJIEBBIX KYJIBTYp B
xo3stiicTBax PecryOmuku bamkopTocTaH, Kak B MPOILIBIE TOIBI.

Kniouesvie cnosa: Pectiydnuka bamkoprocran, GochopHbie yaoOpeHws, amrHCKHe GOCPOPUTHI, YPO-
YKANHOCTb, TUIOIIA]h

Jlna yumuposanusn: Hypneirasaos P.b., Aceutbaes U.I'., Enuxues P.U., fradapos P.I"., Papukor b.B.
Bxnanx yaensix bamkupckoro CXHM B ocBoeHHEe ammUHCKAX (OCHOPUTOB B XUMHU3ANNN 3emitenenust FOxHoro
VYpana // BectHuk bamkupckoro rocy1apcTBeHHOTo arpapHoro yuusepeureta. 2022, Ne 4, C, 3244,
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Abstract. Among the elements of mineral nutrition, the leading place belongs to the macronutrient phos-
phorus. The first mineral phosphorus fertilizer was developed by Looz at the Rothamsted Experimental Station
in the 1840s. Before the beginning of the twentieth century manure applied to the fallow field was the main
source of increasing soil fertility and crop yields. Phosphorus, as an element, came in the composition of or-
ganic matter. In the 1930s, the search for natural sources of phosphorus fertilizers was widely launched in our
country, among which the leading place belongs to phosphorites — ores of natural origin that do not require
industrial processing. In various areas of the country, positive results were obtained with the use of phospho-
rous flour of natural origin. In the mass experiments of the Novozybkov experimental station for 1925-1929,
the increase in oat grain from phosphorite was 2.3 c/ha. When applying 5 kg/ha of phosphorous flour, the
increase in the yield of winter rye grain amounted to 2.8 kg/ha, the sources of phosphorus fertilizers were
examined in the western part of the Southern Urals, which subsequently formed the Ural phosphorous-bearing
basin, where the Ashinskoye field took the leading place. This deposit was first discovered by N.P. Varlamov
and G.V. Yakovlev in 1953, and was developed under the leadership of A.M. Mulmenko. The study of
Ashinsky phosphorites for suitability as a phosphorus fertilizer began with the participation of the staff of the
Department of Agrochemistry under the leadership of Professor Yu.A. Usmanov. Laboratory, vegetation, field
and production studies were carried out with various agricultural crops. The average composition of phospho-
rites of the deposit was determined by laboratory: phosphoric acid — 24.43 %; one and a half oxides (Fe,O3 +
A,03) — 7.9 %; calcium oxides (CaO) — 45 %; insoluble residue — 11.0 %. It has been established that Ashinsky
phosphorite phosphates are insoluble in water, up to 20 % of them are presented in lemon-soluble form, i.e.
available to plants in the first year of use. In field experiments, the increase in the yield of winter rye grain
ranged from 33.6 % to 54.3 %. Cereal crops had a different reduction in the growing season by 4—65 days.
With high rates of phosphorite application, the sparsity of winter rye crops decreased to 9.2 %. The proportion
of phosphorus (P,0Os) in the grain of cereals increased. The use of phosphorous flour was justified as a phos-
phorus fertilizer both agroeconomically and agrochemically. Currently, the return of mineral nutrition elements
to the soil together with fertilizers is at the level of half of the removal with the harvest. Therefore, it is neces-
sary to increase the supply of mineral fertilizers and the introduction of organic ones. As phosphorus fertilizers,
it is necessary to resume the application of phosphorous flour from the Ashinsky deposit, as it is economically
feasible to increase the productivity of field crops in the farms of the Republic of Bashkortostan as in previous
years.

Keywords: Republic of Bashkortostan, phosphorus fertilizers, Ashinsky phosphorites, yield, area

For citation: Nurlygayanov R.B., Asylbayev 1.G., Enikiev R.1., Yagafarov R.G., Rafikov B.V. Contribu-
tion of Bashkir agricultural institute scientists to the development of ashinsky phosphorites in the chemicali-
zation of agriculture in the Southern Urals. Vestnik of the Bashkir State Agrarian University. 2022; 4(64):32—
44 (In Russ.).
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Annomayus. Tepputopust Pecniyonukn TreiBa Obl1a OCBOEHA €IIl€ IPEBHUM HACEJIEHHEM, O YEM CBHJIE-
TENBLCTBYIOT PACKOIIKH apXe€0JIOTOB MOTMJIBHUKOB, HACKAJIbHBIE PUCYHKH (TIETPOTIIM(BI) IIPEAKOB. ITO JOKa-
3BIBAIOT M Ha3BaHMS PEK, TOp, 03eP, MECTHOCTH, M HApOAHBIA d10c. KynpTypa BeieHHS CENbCKOX03SIHCTBEH-
HOI'O MPOM3BOJICTBA PErMOHA TPAAULIMOHHO Pa3BUBAJIaCh C HCTOPUUECKUM HacIeAueM, OObIYasIMHU U IIepeaa-
BaJach U3 IMOKOJICHUS B IMOKoyieHue. C pa3BUTHEM CKOTOBOJICTBA PACIIMNPSIIOCH 3eMJIS/eIe MECTHOI'O YKIIaa,
IJIe TPEUMYILECTBEHHO BO3/IENLIBAIIMCH KOPMOBEIC KYIBTYPBI U3 3JIaKOBBIX SUMeHs U Impoca. Kopma 3arortas-
JIMBAJINCh KaK Ha 3UMHHIN CTOMIOBBIN MEPHOJI, TaK M Ha JIETHUH B KAYECTBE CTPAXOBOI'0 KOPMa B 3aCYIIIMBEIE
roasl. B mepron miaHoBOM JKOHOMHUKH B PECIIYOIHMKE OBUIM CO34aHbI KOJIXO03bl M COBXO3EI, I'I€ Pa3BUBAIOCH
JKMBOTHOBOJICTBO M IIOJIEBOACTBO. B mepuoa pedopMuUpoBaHUsS MHOI'HMX XO3SMCTB IIPOU3OIIIO COKPAIEHHE
MOTOJIOBES. B OOIIECTBEHHOM CEKTOPE, MOCEBHBIX IUIOMIALEN CEIILCKOXO3SIMCTBEHHBIX KYIbTYp. KitnMmarnuae-
CKHE YCJOBHS PETMOHA CYPOBBIE. YPOKAHHOCTD CENBLCKOXO3IMCTBEHHEBIX KYJIbTYP B PECHOHE HE CTAOMIIbHA,
BappUpyeT B 3acynuimuBbie oAb 0T 9,0 /ra (2017) mo 19,4 1/ra ¢ mocrarounoi Biaxxaocteio (2019). B 2021
oAy CPemHsA YPOKalHHOCTh 3€PHOBBIX KYJIBTYp II0 pecnyOiuKe cocraBmia 12,7 m/ra. YpokaiiHOCTb KapTo-
(bens Oostee ycroiunBa — Ha yposHe ot 101,3 1/ra (2019) go 110,9 m/ra (2020). Ha monsgx peruoHa Hadaiu
BO3JICTIBIBATH SIPOBOU PAIC M Ipeunxy. B mocnennue roapl oTMeYaeTcsl TEHACHIHS MoabeMa 00beMa IPOm3-
BOJICTBA MPOAYKIIMH PACTCHUEBOJICTBRA.

Knroueswvle cnosa: Pecniyonuka ThiBa, MOCEBHBIE TUIONIA/IN, TIIICHUIA, SYMEHb, OBEC, KapTO(eb, ypo-
JKaHOCTh

na yumupoeanusn: Hypneirasaos P.b., KamseBaa C.O., Kyynyap 3.-C.A. CocTostHre TIPOU3BOJICTBA
MIPOYKIIMU pacTeHnEeBoIcTBa B PecryOmike TriBa OT peikoB 10 HacTosmIee BpeMs // BecTHuk bamkupckoro
roCyIapCTBEHHOTO arpapHoro yausepcurera. 2023. Ne 1. C. 45-49.
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Abstract. The territory of the Republic of Tyva has been developed since the ancient population, as evi-
denced by the excavations of burial grounds by archaeologists, rock paintings (petroglyphs) from the ancestors.
This is proved by the names of rivers, mountains, lakes, localities and folk epics passed down from generation
to generation. The culture of agricultural production in the region has traditionally been developed by historical
heritage, customs and passed down from generation to generation. With the development of cattle breeding,
agriculture of the local way of life developed, where forage crops were mainly cultivated. Forage is harvested
both for the winter stall period and for the summer as an insurance feed in dry years. During the planned
economy, collective farms and state farms were established in the republic, where animal husbandry and field
breeding developed. During the reform period, many farms were reformed, there was a reduction in the number
of livestock in the public sector, the acreage of agricultural crops. The climatic conditions of the region are
harsh. The yield of agricultural crops is not stable, it varies in dry years from 9.0 c/ha (2017) to 19.4 c/ha with
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sufficient humidity (2019). In 2021, the average yield of grain crops in the republic was 12.7 c¢/ha. Potato yields
are more stable at the level of 101.3 c/ha (2019) to 110.9 c¢/ha (2020). Spring rape and buckwheat have begun
to be cultivated in the fields of the region. In recent years, there has been a tendency to increase the production
of crop production.

Keywords: Republic of Tyva, acreage, wheat, barley, oats, potatoes, yield

For citation: Nurlygayanov R.B., Kaanzywaa S.O., Kuuluar E.-S.A. The state of crop production in the
Republic of Tyva from the ancestors to the present. Vestnik of the Bashkir State Agrarian University. 2023;
1(65):45—49 (In Russ.).
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Annomayusa. Buepsble ¢ ucnonb3oBanueM I[SSR-anannsza mpoBeneHO H3ydeHHE TE€HOTHUITHYECKOTO
pa3Hoo0Opasmsl TOMOJA MUpaMuAaIbHOTO bepesnna-JlepamreBa (6amkupCKoOro), MEPCIEKTUBHOTO B CO3/IaHUH
KapOOHOBBIX (epM B arposecoiangmadTax peruona. JanHelid ruOpua ObLI TONTyYEH B XOA€ CEJIEKIIMOHHBIX
padot 1934-1940 roj0B ¥ CO BTOPOW MOJOBHUHBI MPOILIOTO BEKa MAacCOBO HCIIOJNIB30BAJICS B O3CJICHCHUU
roponoB Pecrybnmuku bamkoprocTad. YCTaHOBJIEHO, YTO OCHOBHAs 4YacTh MCCICAOBAHHBIX 25 IEpEBHEB
IEHEeTHUYECKH HACHTHYHBI M MOTYT OBITh KJIOHAMH OJHOM KOMOMHALIMM CKPEIUBAaHHA. DTOT pe3yjbTaT
MOATBEP)KJAECT UCTOPHUUECKUE CBEACHHS O PACIPOCTPAHEHUH TOMOJS MUPAMHUIAIBHOIO B Mocajgkax T. Y (bl
IIpU BEreTaTMBHOM Pa3MHOKEHUHU €MHCTBEHHOI'O0 COXpaHMBILIETOCs jepeBa. B To xe BpeMs cyliecTBoBaHUE
CPaBHHUTEIBHO HEOOIBIIOr0 FEHETHYECKOT0 NOIMMOphHU3Ma B MCCIEI0BAHHBIX TPEX BBIOOPKAX (CpenHss A0
noauMopHBIX JI0OKycoB Pos= 0,302, oxxunaemas rerepo3urorHocts He = 0,073, obuiee u 3¢ hexkTHBHOE YnCIIO
amnenet n, = 1,20 u n. = 1,12, COOTBETCTBEHHO) CBHUAETEILCTBYET O BCTPEYAEMOCTH B TOPOACKUX H
MIPUTOPOJIHBIX Jiecax Y Pbl THOPHIOB TOMOJS MUPAMUAIBFHOTO JPYTOTO MPOUCXOXKIEHUS. B cBs3m ¢ aTuMm
aKTyaJbHBIM SIBJISIETCSl NPOAOJDKCHHE TEHETHYECKHUX HCCIICJAOBAHUN C LENbI0 BbISIBICHHS BO3MOXHBIX
POJIUTENBCKUX TAKCOHOB.

Knrouesvie cnoga: Tonons MupaMuIabHbIN, FeHeTHUECKHE MapKepbl, ISSR-ananus, nonumopdusm

Jna yumupoeanusa: Slndaes 10.A., baxtuna C.1O., SIu6aes P.1O., [lyrennxun B.I1. UadopmaTuBHOCTS
ISSR-mapkepoB B OlIeHKE T€eHOTHITMYECKOTO Pa3HOOOpa3us TOMoIs mupaMuaansHoro bepesnna — Jlepamena
(bamkupcekoro) // Bectrk bamkupekoro rocyaapcTBeHHOro arpapHoro yausepcutera. 2023. Ne 1. C. 49-55.

INFORMATIVENESS OF ISSR MARKERS
IN ASSESSING THE GENOTYPIC DIVERSITY
OF THE PYRAMIDAL BEREZIN - LEVASHEV (BASHKIR) POPLAR
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"Yanbaev ua@mail.ru
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Abstract. Using ISSR-analysis, the first study of the pyramidal Berezin — Levashev (Bashkir) poplar geno-
typic diversity, which has good prospects in creating carbon farms in the agroforest landscapes of the region, was
carried out. This hybrid was obtained during the breeding works of 1934—1940 and was widely used in the last
century second half for landscaping of the Republic of Bashkortostan cities. We have revealed the genetic identity
of most of 25 trees studied, which may indicate their belonging to clones of one combination of crossing. This
result confirms historical information about the pyramidal poplar dissemination in the plantings of Ufa by vege-
tative reproduction of the only survived tree. At the same time, the existence of a relatively small genetic poly-
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morphism in the three samples studied (the average proportion of polymorphic loci Pos= 0,302, the expected
heterozygosity Hg = 0,073, the total and effective number of alleles n, = 1,20 and n. = 1,12, respectively) evi-
dences the various origin of pyramidal poplars in the Ufa urban and suburban forests. We came to the conclusion
that it is necessary to continue the genetic research in order to identify possible parental taxa.

Keywords: pyramidal poplar, genetic markers, ISSR analysis, polymorphism

For citation: Yanbaev Yu.A., Bakhtina S.Yu., Ianbaev R.Yu., Putenikhin V.P. Informativeness of ISSR
markers in assessing the genotypic diversity of the pyramidal Berezin-Levashev (bashkir) poplar. Vestnik of
the Bashkir State Agrarian University. 2023; 1(65): 49-55 (In Russ.).
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Annomayus. B pabote npencTaBieHbl SKCIEPUMEHTAIbHbIC JaHHbIE O BIMSHUY MIMLIUPPU3NHOBOM KHC-
JOTHI ¥ HYKJIeOCTHMa Ha (JOpMHUPOBAHUE KIETOYHOI'O IMMYHUTETa Y CBHHOMATOK. Y CTAHOBJICHO, YTO MIPHMe-
HEHME TIIMLUPPU3MHOBOI KHUCIOTHI B KOMIIJIEKCE C HYKJIEOCTUMOM HNEPCIEKTUBHO AJsl (JOPMHUPOBAHUS Kile-
TOYHOTO HMMYHHTETa Y CBUHOMATOK.

Kniwoueesvie cnosa: cBUHBY, TEpanys, INIULIUPPU3NHOBAS KUCIIOTA, HYKJICOCTUM, MOP(OIIOTUs KPOBH, €CTe-
CTBEHHAsl PE3UCTEHTHOCTh

Jna yumuposanusa: bazexun I'.B., l'atustynnun W.P., onuaun W.P., [llapunos A.P., CkoBopoaun E.H.,
Uynos W.B. Bausinne coBpeMEHHBIX BBICOKOI(P(PEKTUBHBIX UMMYHOCTHMYJIITOPOB Ha IMHAMUKY KJIETOUHOT'O
MMMYHHTETa Y CBHHOMATOK // BecTHHK Bamkupckoro rocynapcTBeHHOTo arpapHoro yHuBepcuteta. 2023.
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EFFECT OF MODERN HIGHLY EFFECTIVE IMMUNOSTIMULANTS
ON DYNAMICS OF CELLULAR IMMUNITY IN SOWS
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Abstract. The paper presents experimental data on the effect of glycyrrhizic acid and nucleostim on the
cellular immunity in sows. The study found that the glycyrrhizic acid in combination with nucleostim is prom-
ising for the formation of cellular immunity in sows.

Keywords: sows, therapy, glycyrrhizic acid, nucleostim, blood morphology, natural resistance
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Effect of modern highly effective immunostimulants on dynamics of cellular immunity in sows. Vestnik of
the Bashkir State Agrarian University. 2023; 1(65):55-60 (In Russ.).
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Annomayusa. B nanHoi ctaThe paccMaTpUBAETCs MOJIOYHAs MPOAYKTUBHOCTD CTajia KOPOB YEPHO-TECT-
POl MOpPOIbI B pa3pese JMHEHHON IPUHAATICKHOCTH )KUBOTHBIX U PACCUMTAHBI OCHOBHBIE CEJIEKIIMOHHO-TEHE-
THYECKHUE MapaMeTphl CTaaa Kak B pa3pese JHUHUH, TaK U BCETo MorojoBbs. [Ipu ¢opmMupoBaHum mieMeHHOTO
siIpa U3 KOPOB HanOoJiee BEICOKOIIPOAYKTHBHBIX JIMHUH, HMEIOIIMX 00Jiee BRICOKHE ITOKa3aTeNn 1Mo K03 hu-
LMEHTY HACJeTyeMOCTH, HIMEETCSI BO3MOYKHOCTh TIOBBICHTH d(P(PEKTHBHOCTh CEIEKIMH 10 U3y4yaeMOMy MpH-
3HaKy. [Ipu oTrOope B mieMeHHOE sIPO KOPOB CTaAa JIYYLIMX 10 yIOI0 U3 JIMHUM C BBICOKMM IOKa3aTeleM
koddduimenta HacieyeMocT HabmoaaeTcst 3QdEKT ceNeKn Kak 1Mo Y00, TaK H 10 COJIAEPIKAHUIO KHUPa
B Mosioke. [Ipu oTOope B miemenHoe sapo 50 % xopoB 3 GeKT ceaeKINN 3HAUUTENBHO BhIIIE, Y4eM IPH 0TOOpe
70 % xopoB.

Knrwouesvie cnoea: MOIOUHOE CKOTOBOJCTBO, YEPHO-TIECTpasi MOPOAA, JIMHHS JKUBOTHBIX, IEPBOTEIKH,
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Abstract. The paper discusses milk production in a black-and-white herd. The study focuses on the lines the
animals belong to and calculates the main breeding and genetic parameters of the herd within the lines and the
whole livestock. For a nucleus breeding scheme, cows are selected from highly productive lines with the highest
heritability indices. The study has revealed an option to improve the selection efficiency for the studied trait.
When selecting cows that have the best milk yields from the lines with high heritability indices for the breeding
scheme, the study has established genetic progress in such indices as milk yield and fat content. When selecting
50 % of cows for the breeding scheme, genetic progress is significantly higher than when selecting 70 % of cows.

Keywords: dairy cattle breeding, black-and-white breed, animal line, first-calf heifers, milk yield, mass
fraction of fat, heritability
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selection of first-calf heifers for milk production. Vestnik of the Bashkir State Agrarian University. 2023;
1(65):60—-64 (In Russ.).
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Annomauyusa. 1lenpro paboThI SBISIIOCH U3YYEHUE YaCTOTHI PACTIPOCTPAHEHHOCTH, IPUYMH BO3HUKHOBE-
HUA, KIMHUYCCKOC IMPOABIICHUC ACPMATUTOB ymHOfI PAKOBUHBI 1 XapaKTEp OCJIOKHEHUH npu IIaHHOﬁ maTo-
JIOTHHU Y )KUBOTHBIX.
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Abstract. The study aimed to investigate the prevalence, causes, clinical signs and nature of complications
of ear dermatitis in animals.
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Annomayusa. B craTtbe mpeaCcTaBlIeHbl PE3yIbTAThl HCCIIEOBAHAN 10 TIEPEBAPUMOCTH ITHTATEIBHBIX Be-
IIECTB PAI[MOHOB TPY YaCTUYHON 3aMEHEe KOHIICHTPUPOBAHHBIX KOPMOB OEJIKOBO-BUTAMHHHO-MUHEPAIBHBIM
kxonnenTpaTroM (bBMK) u moHOM 3amMene Ha koMOukopM-KkoHIeHTpaT (KK-65) B pa3Hblie TeproIbl BRIpAIIN-
BaHUS U OTKOpMa OBIYKOB Ha MsCO.

Nzydaembie KOpMOBBIE T0OABKH MCTIOIB30BAJIChH IS TIOBBIMIEHUS TIPOTYKTUBHOCTH KUBOTHBIX, 32 CUET
00OraIieHus KOHIIEHTPUPOBAHHBIX KOPMOB, YIIyYILIEHHS MPOIECCOB MEPEBAPUMOCTHU MUTATEIILHBIX BEIIECTB
KOpMa.

Y CTaHOBJICHO, YTO YaCTUYHAS 3aMEHA KOHIIEHTPUPOBAHHOI'O KOpMa OEJIKOBO-BUTAMUHHO-MUHEPAIbHBIM
kxonnenTpatoMm (bBMK) B mepron BeipamuBanms (¢ 7—12 Mec) u BBeneHHe kKoMOnKopM-KoHmeHTpata (KK-
65) B3aMEH KOHIIEHTPUPOBAHHOTO KOpMa B repuoj oTkopma (¢ 13 10 18 mec) OblukaM TONIITHHCKON MTOPOIBI
OKa3aJI0 TOJIOKUTENIbHOE BIHMSHUAE HA IEePeBapUMOCTh MHUTATENFHBIX BEHIECTB. Y CTAHOBIEHO JTOCTOBEPHOE
yBenu4yeHne Kod(h(OUIMEHTOB MEPeBaApUMOCTH ChIpOro nporenHa Ha 2,8 %, ceiporo xupa Ha 1,7 % u chipoi
KJIeTYaTKU Ha 2,8 % MO OTHOLIEHUIO K KOHTPOJILHOU Irpymnrie.

Knrouegwle cnosa: beraxm, kopMoBas 100aBKa, KOPMOBOHM KOHIIEHTpAT, MOTpeOIeHne KOPMOB, ITEpEeBaAPH-
MOCTb, IPOJTYKTHBHOCTb

Jlna yumupoeanus: 3ydanposa JILA., Baranos 1.®., lNaiicuna P.A., Tarupos X.X. Mcnonp3oBanue nu-
TaTENIbHBIX BEIIECTB PAIMOHA NIPY CKapMIIMBaHUU ObIYKaM KOPMOBBIX J100aBOK // BectHuk bamkupckoro roc-
yaapCcTBEHHOTO arpapHoro yuusepcuteta. 2023. Ne 1. C. 67-71.

DIGESTIBILITY OF NUTRIENTS OF DIETS
WHEN FEEDING BULL CALVES WITH FEED ADDITIVES

Liliya A. Zubairova!, Ilnur F.Vagapov?, Ruzilya A. Gaysina®, Khamit Kh. Tagirov*
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Abstract. The article presents the results of studies on the digestibility of dietary nutrients with partial re-
placement of concentrated feed with protein-vitamin-mineral concentrate (PVMC) and complete replacement
with compound feed concentrate (KK-65) in different periods of growing and fattening bulls for meat.

The studied feed additives were used to increase the productivity of animals by enriching concentrated
feed, improving the digestibility of feed nutrients.

It has been established that the use of partial replacement of concentrated feed with protein-vitamin-min-
eral concentrate (PVMC) at 7-12 months. age and the introduction of compound feed concentrate (KK-65)
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instead of concentrated feed from 13 to 18 months. age in Holstein bulls had a positive effect on the digesti-
bility of nutrients. A significant increase in the digestibility coefficients of crude protein by 2.8 %, crude fat
by 1.7 % and crude fiber by 2.8 % in relation to the control group was established.

Keywords: bull-calves, feed additive, feed concentrate, feed consumption, digestibility, productivity

For citation: Zubairova L.A., Vagapov LF., Gaysina R.A., Tagirov K.Kh. Digestibility of nutrients of
diets when feeding bull calves with feed additives. Vestnik of the Bashkir State Agrarian University. 2023;
1(65): 67-71 (In Russ.).
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NHBA3UBHOCTD BR. HYODYSENTERIAE U IUHAMMKA
T'UCTO-YJbTPACTPYKTYPHBIX UBMEHEHUH B CJIU3UCTOM
OBOJIOYKE TOJICTOI'O KNIIEYHUKA

TP JU3EHTEPUU CBUHEN

Aunexkcanap Unbuy MBanoB
Bamkupckuii rocyjapcTBeHHBIN arpapHblii yHUBepcHuTeT, Y da, Poccust, pugapchev(@mail.ru

Annomayua. B npencraBieHHON cTaThe PACCMOTPEHBI aKTyallbHbIE POOIeMbl H3YUEeHHS BIUSHUS BO3-
oyaurens JIC — B-remonutuueckoit Br. hyodysenteriae Ha maToI0rMYECKHE MIPOLECCH B TOJICTOM KuLIKe. J{iist
YCTaHOBJIEHHUS TUCTOJIOTHYECKUX H YIbTPACTPYKTYPHBIX U3MEHEHHH TOJICTON KUIIKK MaTepHall Ody4yalid OT
BBIHY)KJICHHO YOUTBIX KUBOTHBIX. CIM3UCTYIO 000JIOUKY KHIIEYHHKA MCCIEJOBAIN 0 OOLIETPUHSATHIM T'H-
CTOJIOTMYECKUM M YJIbTPACTPYKTYPHBIM MeTOAUKaM. Brinenenus Br. hyodysenteriae mpoBOIWIN Ha TPUIITH-
Ka30COEBOM KpPOBSHOM arape B aHadpOOHBIX ycioBusaX. [IpoBeneHHBIE THCTOIOTHYECKHE U YIBTPACTPYKTYP-
HBIE UCCIICIOBAHUS CIM3UCTON 0O0IOYKM TOJCTOW KUILKH y OONBHBIX AM3EHTEPUEH CBHHEH MO3BOJIMIN BbI-
SBHUThH KaTapaJlbHO-TeMOPPArHYeCKOe BOCMAIIEHNE C OYaroBbIM HEKPO30M JIIUTENHNSA, OTEK COOCTBEHHOMH IuTa-
CTHHKU. MI3MeHeHUs KOJIOHOIUTOB HAYMHAIOTCS C ASCTPYKIIMA MUKPOBOPCHHOK, UTO SIBIIsIETCS MOP(oIoriye-
CKHUM BBIpa)KEHHEM HapyLIeHHUss MeMOPaHHOI O MUIIeBapeHus 1 BcackiBaHusl. [loBpesknatomiee nelicTBue BO3-
OyauTeneil conpoBoXkaaeTcs AecKBaMaluell KOJIOHOLUTOB, ONOJIEHUEM CTPOMBI, pacCTpOiicTBaMU KPOBOOO-
pateHus1, npoiaudepanneil KIeTOYHbIX 3JIEMEHTOB. B coeIMHUTENbHO-TKAaHHOH CTpOMe KHIIEeYHHKa OTMEeda-
I0TCS MyKOHTHOE U GUOpHHOMAHOE HaOyXaHNe KOJUIar€HOBBIX BOJIOKOH, (hparMeHTaIus, orpyoeHue 3IacTu-
YeCKHX M PETHKYJSIPHBIX BOJOKOH, mponudepanus GuOpodiaacToB, rHCTUONUTOB. [lonydyeHHbIE AaHHBIE O
BIMSAHUM Br. hyodysenteriae Ha CTpyKTypHblE U3MEHEHHs B TOJCTOM OT/EJE KUIICYHUKA HEOOXOIUMO yuu-
THIBATh MPH MPOBEACHNHU AP PepeHITNaTFHON TUaTHOCTUKHA W COBEPIICHCTBOBAHUHU Mep OOpPBHOBI C AU3EHTE-
pueit CBUHEH.

Kniouegwie cnoea: Tu3eHTEpUs CBUHEH, THOJIOT WS, TOJICTBIM OT/AEN KUILIECYHUKA, HH)EKIMOHHBINA IpoLecc

Jna yumuposanusa: Vsanos A.W. VluBasuBHOCTh Br. hyodysenteriae n nuHaMuKa TUCTO-YIbTPACTPYyK-
TYPHBIX U3MEHEHHUH B CIM3UCTONH 000JI0UKE TOJICTOTO KHMILIEYHHUKA MTPYU JU3eHTepun cBuHel // BectHuk bam-
KHPCKOTO TOCYAapCTBEHHOTO arpapHoro yaueepcurera. 2023. Ne 1. C. 71-75.

INVASIVENESS OF BR. HYODYSENTERIAE AND DYNAMICS
OF HISTO-ULTRASTRUCTURAL CHANGES IN THE MUCOSA
OF THE LARGE INTESTINE IN SWINE DYSENTERY

Aleksander I. Ivanov
Bashkir State Agrarian University, Ufa, Russia, pugapchev@mail.ru

Abstract. The paper discusses the urgent problems associated with the effect of B-hemolytic Br. hyodys-
enteriae on pathological processes in the large intestine. For establishing histological and ultrastructural
changes in the large intestine, the study used the material from the slaughtered animals. The intestinal mucosa
was examined according to generally accepted histological and ultrastructural methods. The tryptic soyabean
casein blood agar was used for isolation of Br. hyodysenteriae under anaerobic conditions. Histological and
ultrastructural examination of the intestinal mucosa in pigs with swine dysentery revealed catarrhal hemor-
rhagic inflammation with focal necrosis of the epithelium, edema of lamina propria. The earliest changes in
colonocytes include destruction of microvilli, which is a morphological expression of membrane indigestion
and malabsorption. The damaging effect of pathogens involves desquamated colonocytes, bare stroma, circu-
latory abnormalities, cell element proliferation. Mucoid and fibrinoid swelling of collagen fibres, fragmenta-
tion, coarsening of elastic and reticular fibres, proliferation of fibroblasts and histiocytes are observed in the
connective tissue stroma of the intestine. The study established the effect of Br.hyodysenteriae on structural
changes in the large intestine. The findings should be applied to the areas of a differential diagnosis and swine
dysentery control measures.
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Annomayusa. DhpexTHBHOMY BeIEHHUIO COBPEMEHHOH OTPaCiii KOHEBO/ICTBA PEISATCTBYIOT MHOTHE TIPH-
YHHBI, CPeId KOTOPBIX BYKHYIO POJIb UTPAIOT Mapa3uTapHble OOJIC3HH, SBIISIOMIMECS aKTyalbHON MpoOieMoi
B KOHEBOJICTBE Hamell crpaHbl. Hay4yHble rccienoBaHus paclipOCTPAaHEHHOCTH KHIIIEYHBIX Mapa3uTOIEHO30B
y Jlomaje IMOKa3bIBAIOT, YTO HMHBA3USl KHUIIEYHBIMH CTPOHTWIIATAMHM, TapacKapuIaMH, OKCHYpHUCAMH H
a”oronedaraMy B BUe MOHO- M TIOTMMHBA3UI NMEET IMMPOKOE U MHTEHCHUBHOE pacpocTpaHeHne. AHOIIIO-
neanu03 BCTpEUaeTcs y Jomajiell exKeroaHo, nopaxaet 10 60 % moroyiobs u OoJiee, MpU 3TOM UHTCHCHUB-
HOCTH MHBa3WH BbICOKas. Ha ceroqHsIHUN JeHb CYIEeCTBYET OOJIBIIIOEe KOJIMYECTBO MPETapaToB I JeUeHUs
U npOo(UIAKTHKH 3TOr0 3a00JIeBaHus, HO, HECMOTPSI Ha 3TO, aHOIUIONEhAINU03 IUPOKO PACIPOCTPAHEH Y
nomanei. L{enpro ncciie1o0Banms SIBUIIOCH OTIPEICTICHHE TePAeBTHUECKOM dPPEKTUBHOCTH PA3IMIHBIX METO-
JIOB JieueHHsI aHoTTouedanuo3a jJomanel. B mpon3BoACTBEHHBIX ONBITaX UCMOB30BaH 12 jomanei ¢ Kiu-
HUYECKHMH NMPU3HAKaMU aHOIIIoNe(hann103a, KOTOphle OBLUTH pa3/ieleHbl Ha 2 TPYMIBI IO IPUHIIAITY aHaJo-
T'OB 110 6 roJIoB B KaXk10H. JKMBOTHBIX TIEpBOIl TPYIIIBI JICUUIN aHTUTEIBMUHTHBIM cpeacTBoM AjbBeT 20 %
TpaHyJIAT 1 IpoouoTnkoM Betom-1. Jlomanei BTopoit rpyIisl 00padaThIBAIA OT TTApa3uTOB PACTBOPOM AJTb-
oennazona 10 % rpanymisr u 3agaBanu npoouoTuk Betom-1. [locie oOpaboTku mepBast rpyIma MOJTHOCTHIO
n30aBMIIaCh OT SWIl TIAPA3UTOB K 3-M CYTKaM, a y JKHBOTHBIX BTOPOM T'pyNIbl €AMHUYHBIE SHIIa Tapa3uTOB
ObUTH OOHApY KEHBI B IBYX U3 CEMH TOJIOB. B pe3ynbraTe aHanmu3a JaHHBIX, TOJyYEHHbBIX TIPU H3YYCHUH aHa-
oredanrao3a, yCTaHOBIEHO, YTO CTETeHb HHBa3uH cocTaBmia 20 %, WHAEKC YHCICHHOCTH — 2,7, HHTCH-
CHUBHOCTH MHBa3uu — 13,3.

Knroueswvle cnosa: KoHEBOJICTBO, JIOIIAIN, MHBA3NOHHBIE OOJIE3HH, TeIBMHHTOOBOCKOIHS, aHOTIIONeda-
JIAJI03 JIOIIAIen

Jna yumuposanusa: Vnwvsicosa 3.3., Aaapeea A.B. ['eITbMUHTOOBOCKOIHS TIPU TUATHOCTUKE U JICUCHUU
a”orutonedanuaosa omazael // BectHuk bamkupckoro rocy1apcTBeHHOTo arpapHoro yHuBepcureta. 2023.
Ne 1. C. 76-81.

HELMINTHOVOSCOPY
IN THE DIAGNOSIS AND TREATMENT
OF ANOPLOCEPHALIDOSIS IN HORSES
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Abstract. The effective management of the modern horse breeding industry is hampered by many reasons,
among which parasitic diseases play an important role, which are an urgent problem in horse breeding in our
country. Scientific studies of the prevalence of intestinal parasitocenoses in horses show that invasion by in-
testinal strongylates, parascarids, oxyurises and anoplocephals in the form of mono- and polyinvasions has a
wide and intensive distribution. Anoplocephalidosis occurs in horses annually, affects up to 60 % of the live-
stock or more, while the intensity of invasion is high. To date, there are a large number of drugs for the treat-
ment and prevention of this disease, but despite this, anoplocephalidosis is widespread in horses. The aim of
the study was to determine the therapeutic efficacy of various methods of treating equine anoplocephalidosis.
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In production experiments, 12 horses with clinical signs of anoplocephalidosis were used, which were divided
into 2 groups according to the principle of analogues, 6 animals each. Animals of the first group were treated
with the anthelmintic agent Alvet 20 % granulate and the probiotic Vetom-1. The horses of the second group
were treated for parasites with a solution of Albendazole 10 % granulate and were given the probiotic Vetom-
1. After treatment, the first group completely got rid of parasite eggs by the 3rd day, and in animals of the
second group, single parasite eggs were found in two of the seven heads. As a result of the analysis of data
obtained in the study of anaplocephalidosis, it was found that the degree of invasion was 20 %, the population
index was 2.7, and the intensity of invasion was 13.3.

Keywords: horse breeding, horses, invasive diseases, helminthoscopy, anoplocephalidosis of horses

For citation: llyasova Z.Z., Andreeva A.V. Helminthovoscopy in the diagnosis and treatment of anoplo-
cephalidosis in horses. Vestnik of the Bashkir State Agrarian University. 2023; 1(65):76—81 (In Russ.).
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Annomayua. JIns Toro 9To0Bl TOOUTHCS YCIEUTHOTO PAa3BUTHUS I'yCEBOICTBA, HEOOXOIMMO MPH CO3TaHUU
HOBBIX TIOPOJI UCTIOJIE30BaTh TEHETHYECKHUE PECYPCHI HE TOJIKO OT€YECTBEHHBIX TIOPOJI, HO U 3apyOeKHBIX, ITPH
ATOM Ba)XHO OTIPENEIISTh ONTHUMAIHHOE COYSTAHUE TIOPOJT TSI ITOJTyICHUS BBICOKOTIPOTyKTUBHBIX THOPHIOB.

Lenpro ucciieIoBaHU SBISIIOCH H3YYCHUE MPOTYKTUBHBIX Ka4eCTB (JKU3HECIIOCOOHOCTh, M3MEHEHHUS KH-
BOW MAacChl, CKOPOCTh POCTa, SIHIIEHOCKOCTh, MHKYOAIITMOHHBIE KA4eCTBA SHII) TYCel MpU CKPEIIUBAHUH pPa3-
JUYHBIX TOpoJI. B kauecTBe ncxoqHbIX (hopM OBLIH OTpeieNieHbl TycH JIMHI0BCKOH MOPO/Ibl KaK MATEPHHCKON
dhopwmsl 1 otiioBckoit — Kutaiickoit mopoasr Wanxi B konmdectse 120 ronoB. B Hay4dHO-HCCIEI0BATEIHCKOM
paboTe UCIOIb30BAIKMCH TaKWE OOIIEITPUHATHIE METO/IbI, KaK SKCIIEPUMEHT, CPaBHEHHE, aHaIIu3, 0000IIeHNE;
a TaKk)Ke CIIeIHAIbHBIE 300TEXHUYECKHE U CTaTUCTUYeCKHe MeTObI. 110 pe3ynbraTamM MpoBEASHHOTO CKpEIIn-
BaHUs TIOJy4YeHHbBIE THOPHIBI 00J1a/1aK 0oJiee BRICOKOH COXPAaHHOCTBIO B CPABHEHHH C POJUTEINBCKUMHU (HOp-
Mami Ha 2,38—4,54 %, xxuBas Macca Bo3pocia Ha 8,4 % Onaronapst 6osiee BHICOKOMY IIPUPOCTY KUBOM Macchl
Ha 16,5-22,1 %, 94T0 MO3BOJISIET CACNATh BBIBOJ 00 3PEKTUBHOCTHU MPOBEICHHOTO CKPEIIUBAHUSI.

Knioueewie cnoea: rmbpusl ryceit, 3¢ exT rereposuca, KUTaiickue mopoasl ryceit, Wanxi, Jlmamga

Jna yumuposanusa: Koneiosa C.B., Xabupos A.®., I'agues P.P., ®appaxos A.P. [IpoaykTuBHbIE Kaue-
CTBa THOPHJIOB TyCeH, MOMyUYeHHBIX TIPU CKpenmBaHuu mopoasl Wanxi ¢ Jluanosckoii // Bectuk barmkup-
CKOT0 rOCyAapCTBEHHOTO arpapHoro yHusepcurera. 2023. Ne 1. C. 82—-89.
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BY CROSSING THE WANXI BREED WITH LINDOV
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Abstract. In order to achieve the successful development of goose breeding, it is necessary to use the
genetic resources of not only domestic breeds, but also foreign ones when creating new breeds, while it is
important to determine the optimal combination of breeds to obtain highly productive hybrids.

The purpose of the research was to study the productive qualities (viability, changes in live weight, growth
rate, egg production, incubation qualities of eggs) of geese when crossing geese of various breeds. As the
initial forms, geese of the Lindov breed were identified as the maternal form and the paternal Chinese Wanxi
breed in the amount of 120 heads. The research work used such generally accepted methods as: experiment,
comparison, analysis, generalization; as well as special zootechnical and statistical methods. According to the
results of the conducted crossing, the hybrids obtained had a higher preservation in comparison with the parent
forms by 2.38-4.54 %, the live weight increased by 8.4 %, due to a higher increase in live weight by 16.5—
22.1 %, which allows us to conclude about the effectiveness of the conducted crossing.
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Annomayuza. IlpennoxkeHa Moielb aCHHXPOHHOTO JBUraTelIs, KOTOpasi I03BOJISIET UCCIEA0BaTh MPOLIECC
pasroHa JBHUraTessi C y4eTOM U3MEHEHHsI CONPOTUBIICHUS 1IeMTH POTOpa, MOTPEOIIEMOro TOKA M HAIPSKEHUS
B CETH 3JIeKTpocHaOxeHus. IIpennoxkeHa MeToiuKa pacuera IapaMeTpoB CXeMbl 3aMEIleHUs] aCHHXPOHHOI'O
JBUTATEIS 110 MACIIOPTHBIM JaHHBIM, B paCcUeTe YUYUTHIBAIOTCS U3MEHEHHS COIPOTHUBIIEHUI LIETTH POTOpa MPU
mycke. Mogens 2IeKTpOIBUTaTeNs COCTAaBIEHA HA OCHOBE CTATUYECKON MEXaHNYECKON XapaKTEPUCTUKH C JIH-
HEHHOM 3aBHCHUMOCTBIO COTIPOTUBJIEHUH POTOpa OT CKONbKEHUs. Mozenb npeiHa3HaueHa Ui UCCIIEOBaHUs
9JIEKTPOMEXaHUYECKUX ITapaMeTPOB AIIEKTPOIIPUBO/IA B ITPOIIECCE MTyCKa C Y4ETOM MapaMeTPOB LIEMH JIEKTPO-
cHaOxeHus. [IpoBeneH aHanu3 cymecTByIOmNX (QyHKIUNA AT MOACTUPOBAHUS MEXaHUYECKOH XapaKTepH-
CTHKH aCHHXPOHHOTO JBHUTATENd W BbIOpaHa QopMyra JUIs ONMpPEeNeHus] JIEKTPOMAarHUTHOTO MOMEHTA T10
napameTpam ynpouieHHoi [-00pa3Hoii cxeMbl 3aMerieHus 6e3 yuéra 3JeKTPOMarHUTHBIX IePEeXOIHBbIX MPO-
neccos. [ToaToMy mpezanokeHHass MOAEIb HA OCHOBE CTATUYECKONH MEXaHMYECKOH XapaKTepUCTHKH MpHMe-
HUMa JJI1 MEXaHU3MOB C JUIMTEIbHBIM ITycKOM. OIpeesIeHbl MapaMeTphl CXEMBbI 3aMELIEHHUs ACHHXPOHHOTO
JIBUTATEIS 110 TACTIOPTHBIM JIAHHBIM. 3aBUCHUMOCTH COIPOTHBIIEHHUI LIETIH POTOpa OT CKOJIBKEHHS ONHCaHa
JIuHEHHOH (hyHKuMel nepBoro nopsaka. Pe3ynbprarsl pacuera MEXaHHYECKOW XapaKTEPUCTHKH IO COCTABIICH-
HOM MOJIEH HE OTJIMYAIOTCS OT IMapaMeTPOB B UETHIPEX M3BECTHBIX XapaKTEPHBIX TOUKAX, COOTBETCTBYIOIINX
MaCIIOPTHBIM JAHHBIM aCHHXPOHHOTO ABHrarens. T. K. IpU pacueTax TOKa XOJOCTOTO XO/a M aKTHBHBIX CO-
IIPOTHUBJICHNH 0OMOTOK CTaTOpa M POTOPA HPUHSTHI HEKOTOPBIE IOMYILEHHS, CIIeyeT OTMETUTb, YTO IPEAJIO-
KEHHAas! METOJIMKa MPEAMOYTHTEIbHA IS pacdeTa JIBUraTesie O0NbIIONH MOITHOCTH.

Knrouesvie cnoga: acCUHXpOHHBIN IBUraTesb, MOJEIb, CXEMA 3aMELEHUS, TAXKEIbIH IIyCK, JUIUTEIbHOCTD
pasroHa, CONpOTUBIIEHNE POTOpA, INHEIHAS 3aBUCIMOCTh, COITPOTUBIIEHNE CETH, IIEPErpeB, MaJeHUe HaIps-
KEHHS

Jlna yumuposanus: Axaypun C.B., ®edenosa C.B., Pemankos H.IO. MonennpoBanne acCHHXpOHHOTO
3JIEKTPONPHUBOAA JUISI HCCIIEOBAaHUS TpolLiecca Imycka // BecTHuk bamkupckoro rocy 1apcTBEeHHOT0 arpapHoro
yHuBepcutera. 2022. Ne 3. C. 89-95.

SIMULATION OF ASYNCHRONOUS ELECTRIC DRIVE
FOR INVESTIGATION OF START-UP PROCESS

Salavat V. Akchurin', Svetlana V. Fefelova?, Nikolay Y. Repnikov?

I-2Bashkir State Agrarian University, Ufa, Russia
’BESK Engineering, Ufa, Russia
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Abstract. A model of an asynchronous motor is proposed, which makes it possible to investigate the pro-
cess of motor acceleration, taking into account changes in the resistance of the rotor circuit, consumed current
and voltage in the power supply network. A method for calculating the parameters of the equivalent circuit of
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an asynchronous motor according to passport data is proposed, the calculation takes into account changes in
the resistance of the rotor circuit during start-up. The electric motor model is based on a static mechanical
characteristic with a linear dependence of the rotor resistance on slip. The model is designed to study the
electromechanical parameters of the electric drive during the start-up process, taking into account the param-
eters of the power supply circuit. The analysis of existing functions for modeling the mechanical characteristics
of an induction motor was carried out and a formula was chosen for determining the electromagnetic torque
from the parameters of a simplified L-shaped equivalent circuit without taking into account electromagnetic
transients. Therefore, the proposed model based on the static mechanical characteristic is applicable for mech-
anisms with a long start. The parameters of the equivalent circuit of an asynchronous motor are determined
according to the passport data. The dependence of the rotor circuit resistance on slip is described by a linear
function of the first order. The results of calculating the mechanical characteristic according to the compiled
model do not differ from the parameters at four known characteristic points corresponding to the passport data
of the induction motor. Because when calculating the no-load current and the active resistances of the stator
and rotor windings, some assumptions were made, it should be noted that the proposed method is preferable
for calculating high-power motors.

Keywords: asynchronous motor, model, equivalent circuit, hard start, acceleration duration, rotor re-
sistance, linear dependence, network resistance, overheat, voltage drop

For citation: Akchurin S.V., Fefelova S.V., Repnikov N.Y. Simulation of asynchronous electric drive for
investigation of start-up process. Vestnik of the Bashkir State Agrarian University. 2023; 1(65):89-95 (In Russ.).
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Annomauyus. IloBceMecTHOE pa3BUTHE TIPY BO3AEIBIBAHUN CEITbCKOXO3IHCTBEHHBIX KYJIbTYpP Ha CKIOHO-
BbIX 3eMiisix CeBepo-KaBka3ckoro permoHa 3p03HOHHbBIX MIPOLIECCOB 00YCIIOBICHO OCOOBIM COUETAHHEM ITPH-
POIIHBIX YCIIOBUH, OMPEEISIONINX BO3MOKHOCTh MX NpOosBiIeHNss. OMHAKOBO BXHYIO POJIb MPHU STOM HI-
ParOT KIIMMATHYECKUE YCIIOBUSI, pebed, Te0JIOTHIeCKOe CTPOSHUE, 0COOCHHOCTH MMOYBEHHOTO U PACTUTEIIb-
HOTO MOKpOBa. BrmsHue KIIMMaTHYECKUX yCIOBHH Ha MPOSBIEHUE YPO3NOHHBIX MPOIIECCOB MHOTO00Opa3HO,
HO pellaroliee 3HaYCHUE UMEIOT 001I[ee KOJIMUECTBO BhIMAJIAOIINX OCAJIKOB U BeTep. TakuM o0pa3oM, uccie-
JIOBaHWE MTPOBEJICHO C IEThI0 000CHOBAHMS OCHOBHBIX AaHAJTUTHYECKUX 3aKOHOMEPHOCTEH, XapaKTepU3YIOIIIX
IIPOLIECC BOBHUKHOBEHHUS 3p03uH 1ouB. MccienoBanue 0a3upyercs Ha OCHOBHBIX TIOJIOKEHHSIX BBICIICH MaTe-
MaTHKH, TEOPETUYECKOW MEXaHUKH U COTPOTHBIICHH MaTepHaIIOB. B X0/1e BBITIOJTHEHUS HCCIEIOBAHHS BBI-
SIBJICHBI aHAJTUTHYECKUE 3aBUCUMOCTH, KOTOPBIC TIO3BOJISIIOT YCTAHOBUTH KOHEYHYIO CKOPOCTD MAICHUS JTOK-
JIEBOM KaIUIH C YYETOM BIIMSHUE BETPA HA TPAGKTOPHUIO €€ IBUKESHHS, TaK KaK J0XK/IM 3a4acCTyI0 COIPOBOXKIA-
FOTCSI BETPAaMU JIOBOJILHO OOJIBIION CKOPOCTH. Y CTAHOBJICHA 3aBUCUMOCTD YIJIa MaJACHUS J0XKICBOM Karlid OT
ee AnaMeTpa MpH Pa3InYHo cKopocTh BeTpa. [lomydeHo BeipakeHne, O3BOJISAIONIEe PacCUUTATh BpeMs Ta-
JICHHUSI JIOXKJICBOH KAIUIA B 3aBUCUMOCTH OT BBICOTHI PACIIOJIOKEHUS JIOKACBBIX 00s1akoB. [locTpoeHs! Tpaek-
TOPHH IBIKEHUS JOXKIACBOHW KAIUTH THAMETPOM 5 MM IPH Pa3THYHBIX CKOpocTax Betpa (5, 10 u 15 m/c).

Kniouegvle cnosa: CKIIOHOBBIC 36MIIH, SPO3USL, JOKIb, BETEP, KATUISL, CKOPOCTH, YTOJI MTA/ICHUS, TPACKTOPHUS

Jna yumuposanua: Anaxes A K., lllekuxaues F0.A., [Tazosa T.X., J[3yranoB B.b., bankapos P.A., ®u-
ammeB A.I'. MaTemaTu4eckoe MOISTUPOBAHNE IPO3UOHHBIX MPoIieccoB B ycnoBusix CeBepo-Kaskasckoro pe-
ruoHa // Bectauk bamrkupcekoro rocynapctBeHHoro arpapaoro yausepeuteta. 2023. Ne 1. C. 96-101.

MATHEMATICAL MODELLING OF EROSION PROCESSES
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Abstract. Erosion processes are commonly found on the sloping lands of the North Caucasus region during
crop growing operations. The processes are caused by a particular combination of natural conditions. Climatic
conditions, topography, geological structure, soil features and vegetation cover are of equal significance. The
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effect of climatic conditions on erosion processes is diverse, but the precipitation and wind are crucial in the
case. Thus, the study was conducted to substantiate the main analytical patterns that characterise soil erosion.
The basic principles of higher mathematics, theoretical mechanics and strength of materials were the basis for
the study. Analytical dependencies were identified to establish the final velocity of a falling raindrop, taking
into account the influence of the wind on the trajectory of raindrop movement since rains are often accompa-
nied by winds with a high speed. The study also established a dependence of the angle of incidence for a
raindrop on its diameter at different wind speeds. A mathematical expression was obtained to calculate the
time of raindrop fall depending on the height of the rain clouds. The trajectories of movement for a raindrop
with a diameter of 5 mm were plotted at various wind speeds (5, 10, and 15 m/s).

Keywords: slope lands, erosion, rain, wind, raindrop, speed, angle of incidence, trajectory

For citation: Apazhev A K., Shekikhachev Yu.A., Pazova T.Kh., Dzuganov V.B., Balkarov R.A., Fiap-
shev A.G. Mathematical modelling of erosion processes in the North Caucasian region. Vestnik of the Bashkir
State Agrarian University. 2023; 1(65):96—101 (In Russ.).
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Annomauyus. Pazpabotka >(h(heKTUBHBIX YHUBEPCAIHHBIX M3MENBYAOIIAX MAIWH MTO3BOJIIET CHU3UTh
MOTpeOJICHIE Y IeTHLHON YPHEPTHH TP OTHOBPEMEHHOM TIOJTyYCHUN TOTOBOM MPOIYKIIMH C 300TEXHUICCKH BBI-
COKMMH TpeOOBaHUSMU K KauecTBY. [Ipu opraHu3anuy KOPMIICHHUS )KMBOTHBIX Ba)KHOE 3HAUECHUE UMEET pa-
[IMOHAIBHOE MCITOJIb30BaHNE KOHIICHTPUPOBAHHBIX KOPMOB, ITOCKOJIBKY U3METLIEHHOE 36PHO B CMECH C TPY-
OBIMH KOPMAaMH SIBIISICTCS TTIABHBIM KOMITOHEHTOM KopMocMeceid. CTaThs MMOCBAIIEHA BOITPOCAM OTIPEICIICHUS
HE00XOMMON MOIIHOCTH, 00OCHOBaHUsI OCHOBHBIX ITApaMETPOB YHUBEPCATBHOTO H3MEIIbYUTENSI-CMECUTEIIS,
TTO3BOJISTIONINX CHU3UTH dHEPTOMOTPEOIEHNE M METAUIOEMKOCTh KOHCTPYKIIMH TIPH 3aJaHHOM KadeCTBE IT0-
TydaeMoro npoaykra. KoHCTpyKIius npeaiaraeMoro u3MelIbYUTeNsI-CMECUTEIS IO3BOJISIET PETYIUPOBATH MO-
Iy TIOMOJIa B COOTBETCTBHH C 300TEXHHUYECKUMHU TpeOOBaHUAMU B mipenenax 1,3...2,6 MM pu MpOU3BOIH-
tenpHOCTH 0,4...3,0 T/9 1 yaenbHO# 2HEproémMiocTr 7...11 kBTu/T.

Knroueeswle cnosa: hypaxHoe 3epHO, U3MEIBUUTEIb, CMECUTEIb, 36PHO, IPyObIe KOpMa, MOIIHOCTh
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anmeB A.I. OnpezeneHre HEOOXOUMON MOIITHOCTH M3MENIbYUTEIsI-CMecuTest KopMmoB // BectHuk barkup-
CKOI'0 roCyAapCcTBEHHOr0 arpapHoro ynusepcutera. 2023. Ne 1. C. 102-106.
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Abstract. Efficient multi-purpose grinding machines reduce consumption of specific energy and produce
finished products that meet high quality requirements. For animal feeding, the rational use of concentrated
feed is crucial as crushed grain mixed with roughage is the main component of animal feed mix. The paper
deals with the issues of determining the required power and substantiating the main parameters of a multi-
purpose grinder and mixer. The study aimed to reduce the energy and metal consumption of the machine for a
given quality of the product. The design of the proposed grinder and mixer allows adjusting the grinding mod-
ule according to technical requirements within 1.3...2.6 mm, at a production rate of 0.4...3.0 t/h and with the
specific energy consumption of 7...11 kWh/t.
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Annomayus. TIOBBICUTh IPOAYKTUBHOCTD CEIBCKOXO3SHCTBEHHBIX PACTCHUH BO3MOXHO MPH COOIIOZE-
HUM OIIPEIENICHHBIX YCIOBHH, TAKMX KaK COXPAaHEHUE U YBEJIMYEHHUE IUIONOPOAMs 00padaThiBaeMbIX IOJIEH.
o pe3ynbraTram Hccineq0BaHHNA OMPEENICHO, YTO HEBO3MOXKHO Oepeyb U MOIEPKUBATh 3HAYNTEIBHBIH ypo-
BEHB IUIOJOPOJHS TIOYB 3a CUCT NMPUMEHEHHUS OPTaHUYECKUX yIOOpEHWI W/MIIM MEXaHWIECKOH 00paOdOTKH
0YBbI 6€3 MpuMeHeHus ynoopenuil. C exxeroaHbIM U3MEHEHHEM CTOMMOCTH MUHEPaIbHbBIX Y00peHui Hen3-
0EXHO NPOUCXOANUT KOJMUYECTBEHHOE YMEHbIIECHUE UX PUMEHEHHUS, B PE3yJIbTaTe Yero 3JIEMEHThI TUTAHUs,
BBIHECEHHBIE C YPOKaeM KyJIbTYphl, HE BOCCTAHABIMBAIOTCS, UTO MPUBOIUT K PE3KOMY COKPAIIEHUIO YPOBHS
IUIOIOPOIMSI TOYBBI M CHUIKEHUIO YPOXKAHHOCTH CENIbCKOXO03AHCTBEHHBIX KynbTyp. C Lesblo coxpaHeHus Oa-
JIaHCa TIOYBBI MO COACPKAHMIO MUTATEIBHBIX BELIECTB B YCIOBUSX OMOJOTH3aLNU 3eMIICACIIHS, TTOBBIIICHHSI
UX IUIOOPOAMS M yBEIUUEHHS YPOXKAHHOCTH HEOOXOJMMO IPUMEHSTh JAOIyCTHMbIE BUIbI IOCTYIHBIX U 3KO-
HOMHYECKH 00OCHOBAHHBIX MUHEPAIBHBIX yIOOPCHHUIA, B TOM YUCIIE UX TUPPEPEHIIMPOBAHHOE BHECCHUE.

Kniouegwie cnoea: nuddhepeHunpoBaHHoe BHECEHHE y100pEHNH, MUHEPAJIbHbBIC YI0OPEHUS, YPOXKaHHOCTD

Jna yumuposanus: Axverssinos M.P., Tamsamos @ .H., llapadyraunos A.B., A6nees P.11. 3menenue
YPOKalHOCTH 3€PHOBBIX KyJIbTyp Hpu AuddHepeHIMpOBaHHOM BHECEHUM MUHEPAIbHBIX yao0penui // Bect-
HUK bamkupcekoro rocyiapcTBeHHOro arpapaoro ynusepeuteta. 2023. Ne 1. C. 107-112.

CHANGES IN YIELD OF GRAIN CROPS
WITH DIFFERENTIATED APPLICATION OF MINERAL FERTILIZERS
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Abstract. The increasing of the productivity of agricultural plants is possible under certain conditions, such
as maintaining and increasing the fertility of cultivated fields. The research revealed that it is impossible to
save and maintain a significant level of soil fertility through the use of organic fertilizers and/or mechanical
tillage without the use of fertilizers. A quantitative decrease in their use inevitably occurs with the annual
change in the cost of mineral fertilizers, as a result of which the nutrients taken out with the crop harvest are
not restored. It leads to sharp reduction in the level of soil fertility and a decrease in crop yields.

In order to maintain the balance of the soil in terms of nutrient content in the conditions of biologization
of agriculture, increase their fertility and increase productivity, it is necessary to apply acceptable types of
affordable and economically justified mineral fertilizers, including their differentiated application.

Keywords: differentiated fertilization, mineral fertilizers, productivity.

For citation: Akhmetzyanov M.R., Gallyamov F.N., Sharafutdinov A.V., Ableev R.Sh. Changes in yield
of grain crops with differentiated application of mineral fertilizers. Vestnik of the Bashkir State Agrarian Uni-
versity. 2023; 1(65):107-112 (In Russ.).
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PE3YJbTATHI HCCJIEJJOBAHUI
KOMBUHHUPOBAHHOI'O AHKEPHOTI'O COIIITHUKA
B JABOPATOPHBIX YCJ/IOBUAX
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Annomayus. 1ensto nanHoN paOOTHI ABIAETCS UCCIIEIOBAHUE BIMSHUSA KOHCTPYKTHBHO-TEXHOJIOTHYECKUX
[apaMeTpoB pa3padOTaHHOrO KOMOMHUPOBAHHOI'O @HKEPHOI'O COIIHMKA HA SHEPrOEMKOCTh TEXHOJOINYECKOT0
mporiecca. B xadecTBe mapaMeTpa OLEHKH SHEPrOEMKOCTH TEXHOJIOTHYECKOTO MPOoIecca BEIOPAHO TATOBOE CO-
MIPOTHUBJIEHNE COIIHUKA. J{JIs onpeieneHust TAroBoro COnpoTUBIEHUs] KOMOMHHUPOBAHHOTO AaHKEPHOTO COILTHUKA
MIPOBOAMJIMCH OMBITHI B Ta0OPATOPHBIX YCIOBHUSX Ha IOYBEHHOM KaHalle. B cTaTbe npecTaBieHsl yCIoBuUs Ipo-
BEAEHUS SKCIIEPUMEHTOB, PE3yJIbTaThl U3MEPEHHs TSTOBOTO COIIPOTUBIICHHS Pa3pabOTaHHOIO KOMOWHUPOBaH-
HOro comHuKa. [lomyueHHbIe pe3ynbTaThl TO3BOJISIOT 00OCHOBATH PAIIOHATBHBIE KOHCTPYKTUBHO-TEXHOJIOTH-
YecKue napamMeTpbl KOMOMHUPOBAHHOTO aHKEPHOT'O COILTHHUKA ISl TIOCEBA CEMSIH 3€PHOBBIX KYJBTYpP B TEXHO-
JIOTUSAX HyJIEBOH 00pabOTKM IOYBBI C OJTHOBPEMEHHBIM BHECEHUEM KHUIKUX yI0OPEHHH.

Knrwouegwle cnosa: nynesast 00padOTKa MOYBBI, TATOBOE COMPOTHBIICHNE, KOMOMHUPOBAHHBIN aHKEPHBIH
COIIHUK, NT0CEB, KOHCTPYKTUBHO-TEXHOJIOTHUECKHE MTapaMeTphl

na yumupoeanua: baraytauaos P.1O., Mynapucos C.I'., @apxyrnunos .M. Pe3ynbTatsl uccienona-
HUH KOMOMHHPOBAHHOTO aHKEPHOTO COITHMKA B Tab0opaTOpHBIX ycinoBusx / Bectauk bamkupckoro rocymap-
CTBEHHOTO arpapHoro yauBepcuteta. 2023. No 1. C. 112-119.

RESULTS OF THE COMBINED ANCHOR COUTLER RESEARCH
UNDER LABORATORY CONDITIONS
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Abstract. The purpose of this work is to study the influence of the design and technological parameters of
the developed combined anchor coutler on the energy intensity of the technological process. As a parameter
for assessing the energy intensity of the technological process, the traction resistance of the coulter was chosen.
To determine the traction resistance of the combined anchor coulter, experiments were carried out in laboratory
conditions on a soil channel. The article presents the conditions for conducting experiments, the results of
measuring the traction resistance of the developed combined coulter. The results obtained make it possible to
substantiate the rational design and technological parameters of the combined anchor coulter for sowing seeds
of grain crops in technologies of zero tillage with simultaneous application of liquid fertilizers.

Keywords: zero tillage, traction resistance, combined anchor coulter, sowing, design and technological
parameters

For citation: Bagautdinov R.Yu., Mudarisov S.G., Farkhutdinov [.M. Results of the combined anchor
coutler research under laboratory conditions. Vestnik of the Bashkir State Agrarian University. 2023;
1(65):112-119 (In Russ.).
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INPOI'HO3UPOBAHUE YPO)KAﬁHQCTH CEJbCKOXO0351lICTBEHHBIX
KYJbTYP METOJAMUN HEYHETKOHA JIOT'UKU
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Annomayua. B pabore NpUBOANUTCS aHAIN3, MOAEIUPOBAHUE U NIPOrHO3 YPOXKANHHOCTU CEJIbCKOXO35M-
CTBEHHBIX KYJIBTYP C YYETOM AMHAMHMKH U3MEHEHUS IPUPOAHO-KIMMATHUYECKUX XaPAKTEPUCTHK MYyTEM BbI-
6opa KoH(pUTYypaIHii METOANKH HEUETKOM TOTUKH. [IpeBapuTenbHO MPOBEACHO CTATUCTUIECKOE OIIEHNBAHNE
BPEMEHHBIX PSI0B YPOKaHOCTH 03UMOH MieHUIbI 32 1990-2018 IT. ¥ KITMMaTH4YeCKUX XapaKTePUCTHK (TeM-
reparypa Bo3ayxa u ocajakn) 3a nepuon 19562017 rr. kpurepusimu J{ukcona, CmupHoBa — I'pad6ca, Cthio-
nenra u @uiepa. Pe3ynabTaThl OlleHUBaHMS TO3BOJIST BBISIBUTH YPOBEHB a1€KBATHOCTH IMITUPUUECKUX PSAIOB.

Pa3paboTka KOMIBIOTEPHOM MOJIENN 3aBUCUMOCTH YPOXKAHHOCTH CENTbCKOXO03HCTBEHHBIX KyIbTYp OT AH-
HaMHMKH U3MEHEHHS KIMMaTHYECKUX XapaKTEPUCTHK OCYILECTBISETCS CPEACTBAMHU HEUeTKOU Joruku Fuzzy
logic. [locne BBIOTHEHNS ATANIOB OOYYEHUSI M TECTUPOBAHUS BAPHAHTOB KOMITHIOTEPHON MOJEH MPOU3BO-
JUTCSI IPOTHO3UPOBAHKE YPOXKAHHOCTH Ha PEACTOSIINE TObI C UCIIOJIB30BAaHUEM NPOTHO3HBIX 3HAUYCHUN Me-
TEoMapaMeTpoB, MOJYUEHHBIX pPaHee B APYTruX padoTax.

Knrwouesvie crnosa: ypoxxallHOCTb, OCaJKH, TEMIIEpATypa BO34yXa, CTATUCTUYECKUN aHAIN3, [OJ-aHAJIOr,
HEYeTKasl JIOTMKA, OLEHKA CIIy4alHbIX IOIPEIIHOCTEH, CPOKU BereTalnuu

Jna yumupoeanua: bucuoxkoB P.M., Cyxanosa C.®. [IporHo3upoBanue ypoxaifHOCTH CEIbCKOXO035H-
CTBEHHBIX KYJIbTYpP METOAaMH HEUETKOM JIOruKy // BecTHuk bamkupckoro rocy1apcTBEHHOIO arpapHoro yHu-
Bepcurera. 2023. Ne 1. C. 119-126.

PREDICTION OF CROP YIELD USING FUZZY LOGIC METHODS
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'Kabardino-Balkarian State Agrarian University named after V.M. Kokov, Nalchik, Russia, rusbis@mail.ru
*Kurgan State Agricultural Academy named after T.S. Maltsev, Lesnikovo, Kurgan region, nauka007@mail.ru

Abstract. The paper deals with the crop yield issues. Analysis, modelling and prediction of crop yields
were performed based on the dynamics of changes in natural and climatic characteristics by choosing config-
urations of the fuzzy logic methods. The study evaluated the time series of winter wheat yields for 2008-2018
and climatic characteristics (air temperature and precipitation) for 1955-2018 using the Dixon, Smirnov-
Grubbs, Student and Fisher criteria. The results of the analysis are crucial for identifying the level of empirical
adequacy. A computer model of crop yield dependence and climate change dynamics was developed using
Fuzzy Logic application of MATLAB software. After completing the stages of training and testing the com-
puter model variants, the authors could predict crop yields for the coming years using previously obtained
meteorological values.

Keywords: crop yield, precipitation, air temperature, statistical analysis, analog year, fuzzy logic, random
error estimation of, vegetation period

For citation: Bischokov R.M., Sukhanova S.F. Prediction of crop yield using fuzzy logic methods. Vestnik
of the Bashkir State Agrarian University. 2023; 1(65):119-126 (In Russ.).
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AHAJIN3 PA3BI'OHA JIMHEVMHOI'O

ACHUHXPOHHOTI'O IBUT'ATEJISI B IPUBOJIE YCTPOMCTBA
HOJYYEHUA ME3I'l U3 KOPHEKJIYBHEIIJIOAOB

HHPU JTABOPATOPHBIX HCCJIEJOBAHMUAX
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Annomayusa. B cratbe MpOBOANTCS aHAIN3 BIMSHUSA [TaPAMETPOB JIUHEHHOTO aCHHXPOHHOTO JIBUTATENs
Ha K03 PUIMEHT OJIe3HOT0 AeCTBUS IPU pasroHe padbouero opraHa 1ad0paToOpHOI yCTaHOBKH IS TTOJTyYe-
HUS ME3TH W3 KOPHETJIOJO0B IO OMPEIEIEHHUI0 KOJMYECTBEHHOTO MapaMeTpa COAepKaHus caxapa B MMapTUH
cBekJbl. C 1eblo MoMyUYeHHs] MaKCUMaJIbHO JIOCTOBEPHBIX Pe3yJIbTaTOB aHAIM3a COAEp KaHUs caxapa Ha oc-
HOBE TIOJIy4Y€HHOH N3 KOPHEKITYOHEIUIOA0B ME3IH HEOOXOAMMO 00ECTIEUHTh PABHOMEPHOE JBIKEHHE KITyOHS,
IIPUBOJMMOIO B JIBH)KEHHE JTMHEHHBIM aCHHXPOHHBIM ABHUrareieM. J(ocTmkeHue paBHOMEPHOI'O IBUKEHUS
KITyOHSI BO3MOYKHO TIPY YCJIOBHHU BBIXOJA JBUTATENS HA paOOYMil PeKUM CKOPOCTH 10 Hadajla BO3JICHCTBHS
JTUCKOBOM MUJIBI Ha KITyOeHb. B MTUHENHBIX aCHHXPOHHBIX ABUraTENIAX BpeMsl pa3roHa 0 MOMEHTa JIOCTHXKe-
HUs pabouell CKOPOCTH BeChbMa 3HAUNTENbHO. B TeueHune 3Toro BpeMeHH 3JIeKTPOABUTaTelb PACXOLYET SHEp-
ruro. B craThe MpoBOANTCS MCCIEOBAaHUE TAKUX MMapaMeTpOB, KaK JIBIKYIIas cuiia U KodpUIMeHT moes-
HOTO JICHCTBHS M B MOMEHT 3aIlyCKa, M B TIEPHOJI Pa3roHa JI0 padovell CKOPOCTH pabovero oprata.

Knrwouesvie cnosa: nuHeHbI aCHHXPOHHBIN IBUraTelb, KO3()(OUIMEHT MOIE3HOrO ASHCTBHUS, IBHKYILAS
cHJIa, yCTPOIMCTBO [UIsl IOJIy4EHHs ME3TH, COIEpKaHHe caxapa

Jlna yumupoeanusn: Baxuros P.P., Aunios P.C., Bamumun [I.E. Ananus pa3rona THHEHHOTO aCHHXPOH-
HOTO JIBUTATEIs B IPUBOAE YCTPOUCTBA MOIYUYEHUS ME3TH U3 KOPHEKIYOHEIUIOI0B IPH J1a00paTOPHBIX HCCIIe-
noBaHusX // BectHuk bamkupckoro rocyapcTBeHHOTo arpapHoro yausepeuteta. 2023. Ne 1. C. 126-132.

ACCELERATION OF A LINEAR INDUCTION MOTOR IN THE DRIVE
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IN LABORATORY STUDIES
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Abstract. The study analyses the effect of the linear induction motor parameters on the efficiency during
the acceleration of the working body of a laboratory device for obtaining pulp from root crops. The machine
is designed for assessing the amount of sugar in a batch of beet. For obtaining the most reliable values of the
sugar content based on the root pulp, uniform movement of the tuber is essential. The uniform movement of
the tuber is obtained if the motor reaches the operating speed before the circular saw starts cutting the tuber.
For linear induction motors, the acceleration time (until the operating speed is reached) is critical. During this
period, energy is consumed by the electric motor. The paper investigates parameters such as the driving force
and efficiency, starting time, and acceleration period (reaching the operating speed of the working body).
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YUCJIEHHOE MOAEJINPOBAHUE
TUXOXOAHOI'O 3JIEKTPUYECKOI'O TEHEPATOPA
JJIAA BETPOCUJIOBOU YCTAHOBKHA
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Annomayusa. B nanHOW cTaThe TPEJCTABICHO MOACITUPOBAHNE M MUCCIIETOBAHNE THXOXOIHOTO DIEKTPH-
YECKOTO TeHepaTopa JUisi BETPOCHIIOBOW yCTaHOBKH. [IpeasoskeHa METOIUKa MOAEIUPOBAHUS T'€HEepaTropa,
MO3BOJISIIOLIAs OTIPENIENIATh TEOMETPUUECKUE U (pu3HUecKre napameTpsl. [IpuBeaeHsl pe3ynbTaTbl MOIEIHPO-
BaHHUS, HA OCHOBE KOTOPBIX C(OPMHPOBAHBI TEXHHUYECKHE XaPAKTEPUCTHKH IPEICTABICHHOTO SJIEKTpUYE-
CKOT'0 TeHepaTopa MOITHOCThIO 8 KBT.

Knroueswvle cnosa: THXOXOMHBIN TeHEPATOP, MOJCIMPOBAHUE, BETPOCHIIOBAs] YCTAHOBKA, MATHUTHAS CH-
cTema, poTop, CTaTOP, MOCTOSTHHBIE MATHUTHI

Jna yuumuposanusa: Esnoxumon A.A., Catrapos P.P., Uapreikos B.U., Tykrapo M.®. UncierHoe moe-
JUPOBAHUE TUXOXOIHOTO DIIEKTPHUYECKOTO TeHepaTopa /il BETPOCHIOBON ycTaHOBKH // BecTHuk bamkup-
CKOT'0 FOCYAapCTBEHHOT0 arpapHoro yHusepcurera. 2023. Ne 1. C. 133—-139.

NUMERICAL SIMULATION
OF A LOW-SPEED ELECTRIC GENERATOR
FOR A WIND POWER PLANT
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Abstract. This paper describes a numerical simulation pattern and analysis of a low-speed electric gener-
ator for a wind power plant. The authors proposed a method for modelling the generator. The method facilitated
determining the geometric and physical parameters of the generator. The numerical simulation enabled the
authors to establish specifications of the 8 kW generator.

Keywords: low-speed generator, simulation, wind power plant, magnetic system, rotor, stator, permanent
magnets

For citation: Evdokimov A.A., Sattarov R.R., Charykov V.I., Tuktarov M.F. Numerical simulation of a
low-speed electric generator for a wind power plant. Vestnik of the Bashkir State Agrarian University. 2023;
1(65):133—139 (In Russ.).
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PACYET DJIEKTPUUECKHUX PEXKUMOB
CUCTEM 2JIEKTPOCHABXEHUA
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Annomayus. ITpy perieHHN BONPOCOB CO3aHMS M COBEPLICHCTBOBAHHS CHCTEM AIICKTPOCHAOKEHNUS pac-
YEeThl YCTAHOBUBLIMXCS PEAKUMOB SIBISIIOTCS CAMBIMU PacCIpOCTPAHEHHBIMU. ITOCKOJIBKY CUCTEMBI 3JIEKTPO-
CHAa0XKEHHsI CO/IepKAT HEMHEHHbIE SIIEMEHTBI, TO UX YCTAaHOBHBILIHMNCS PEXUM OMHMCHIBACTCS HEIMHEHHBIMU
ypaBHEHUsIMU. PelieHne Takux ypaBHEHUH BO3MOKHO TOJIBKO UTEPALMOHHBIMM METOJAMHM, YTO CBS3aHO C
po0IEeMOi CXOIUMOCTH UTEPALMOHHOTO Ipoliecca. IIpeanoxkeHHble METObI pacyeTOB yCTaHOBUBIINXCS pe-
JKUMOB SIBJISIFOTCS CAMBIMHM PACIIPOCTPAHEHHBIMU IIPU PELIEHUH BOIIPOCOB CO3JaHUSl U COBEPLICHCTBOBAHUS
CHCTEM 3JIEKTPOCHAOXKEHHSI, @ pealu3yIolIe €ro ajJrOpUTMbl CPABHUTEIBHO JIETKO MPOIPAaMMHPYIOTCS M
o0ecrneunBaoT HEOOXOANMYIO OBICTPOTY M TOYHOCTH BhIuuciIeHui. OHM MpeiHa3HaYeHb] IS PEeIIeHHs psa
MIPAKTUYECKUX 3aJ]a4, CBA3aHHBIX C IPOEKTUPOBAHNEM U DKCIIITyaTallUeN CII0)KHO3aMKHYTBIX CHCTEM JIEKTPO-
cHaOxenwus. M3-3a psma 0COOEHHOCTEH AMEKTPUUIECKUX CHCTEM, KOTOpPBIE IPUCYIIH B TOM YHCIIE CHCTEMaM
3JIEKTPOCHA0KEHHS arpo- 1 JIECHOT0 KOMIUIEKCa, CXOAUMOCTh UTEPAIMOHHOTO MPOLIECca MOXKET ObITh 3aMe/l-
JICHHOH 1 Jja’ke He o0ecriedeHHOoN. B CBSA3M ¢ 9TUM aBTOpaMHu MPeAIoKeH IPSIMOI METOI pacdeTa ¢ UKIMIHON
KOPPEKTHPOBKOM MCXOMHON JJIST KAKIOr0 LUKJIA HHPOpMaMel C LeIblo yyeTa HeJIMHEHHOCTH 3JIEMEHTOB
ANIEKTPUIECKOH cHCTeMBI. B 0CHOBE mpe/iaraeMoro MeTo1a JiekaT YHUBEpCAIbHBIE PacUeTHBIE (POPMYJIIBI JIISI
orpeaesieHuss COOCTBEHHBIX M B3aUMHBIX COIIPOTHBIICHUH, KOTOPBIE OJIY4YEHBI KaK pe3ysbTar mpeoOpa3oBa-
HUS ¥ PEIICHUS Y3JIOBBIX YPaBHEHUH.

Kniouesvie cnoea: >31eKTPUUECKUE CUCTEMBI, JICKTPOCHAOXKEHNE, AITOPUTM pacyeTa, yCTaHOBUBIINICS
peXXHUM, HEMTMHEIHBIE 3JIEMEHTHI, NTEPAIMOHHBIE METO/IbI, COOCTBEHHbIE W B3aNMHBIE COTIPOTHBIICHHS

Jna yumupoeanua: Konsunuenxo ['.U., Tapnakos f1.B. Pacuér anektpruiecknx pexxnMoB CHCTEM dJIEKTPO-
cHaOxeHus // Bectank bamkupckoro rocynapctBeHHOTO arpapHoro yHuBepcuteta. 2023. Ne 1. C. 139-144.

CALCULATION OF ELECTRICAL MODES
OF POWER SUPPLY SYSTEMS

Georgy I. Kolnichenko', Yakov V. Tarlakov?

!~2Bauman Moscow State Technical University (Mytishchi branch), Mytishchi, Russia
“tarlakov@mgul.ac.ru

Abstract. When solving the issues of creation and improvement of power supply systems, calculations of
steady-state modes are the most common. Since power supply systems contain nonlinear elements, their steady
state mode is described by nonlinear equations. Solving such equations is possible only by iterative methods,
which is associated with the problem of convergence of the iterative process. The proposed method calcula-
tions of steady-state modes are the most common in solving the issues of creation and improvement of power
supply systems, and the algorithms implementing it are relatively easy to program and provide the necessary
speed and accuracy of calculations. They are designed to solve a number of practical problems related to the
design and operation of complex closed power supply systems. Due to a number of features of electrical sys-
tems, which are inherent in the power supply systems of the agricultural and forestry complex, the convergence
of the iterative process may be delayed and even not provided. In this regard, the authors proposed a direct
calculation method with cyclic correction of the initial information for each cycle in order to take into account
the nonlinearity of the elements of the electrical system. The proposed method is based on universal calculation
formulas for determining eigenand mutual resistances, which are obtained as a result of transformation and
solution of nodal equations
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Almomauuﬂ. I'maBHBIM CpCACTBOM IIPOU3BOACTBA B CCJIILCKOM XO3SIMCTBE SIBJISICTCS TIOYBA. HonyquHe
ONaronpUATHBIX YCJIOBHU JUIS POCTa U PAa3BUTHS KYJIbTYPHBIX PACTEHHN JOCTUTAETCS 3a CYET MPOBEICHUS
MeXaHMYECKOH 00pabOTKK MOYBHI: BCIIAIIKHY, TTyOOKOTO PHIXJICHHS, JIyIeHHs, ppe3epoBaHusi, KyIbTUBAIIHH,
OopoHOBaHMsI, MPUKATHIBaHUA. KauecTBO 00pabOTKHU MOYBHI, JHEPTETHIECKUE PACXOIBI U 0OIITHE 3aTpaThl Ha
00pabOTKy HANPSIMYIO 3aBUCST OT KOHCTPYKLMOHHBIX [1APaMETPOB U COCTOSTHHUA pabouymnx opraHoB. Paspabo-
TaHHasi METOMKA OIIEHKH TEXHIHYECKOTO YPOBHS OCHOBHBIX AJIEMEHTOB ILTY>KHBIX KOPITYCOB C YYETOM HX JIOJI-
TOBCYHOCTHU IMO3BOJISICT HA 3TAIIC IPOCKTUPOBAHUA OLICHUBATL PECYPC JICMEXOB U OTBAJIOB. HpOBeI{eHHLIe uc-
cIIeJOBAHUS TTOKA3LIBAIOT, YTO H3HOCOCTOMKOCTh OTEUECTBEHHOTO JieMexXa M3 ctanu JI-53 cocrapaser 14,0 ra,
[P 3TOM JIEMEX 3aMEHSETCSI ¢ HEJOUCIIOIb30BAHHOM JIE3BUITHOM UacThio. Pecypc o0opoTHOTO n0s0Ta Oosee
4yeM B 2 pasa npeBbliliaeT pecypce jJemexa JI-53, a pecypc ero je3BUHHON YacTu B 2 pas3a MPeBbIIIAET Pecypc
JIE3BUMHON YaCTH OT€YECTBEHHOTO rryra. OILHaKO YUuThIBasd, 4TO JIe3BUITHAS YaCTh JIeMexa iyra c O60pOT-
HBIM JIOJIOTOM ITOJTHOCTBIO HCIIOJIB3YEeT CBOM pecypc mpH padboTe IuTyTa, TaKk Kak 3aMEHSETCs] He3aBUCHUMO OT
J0J10Ta, (DaKTUYECKH ee pecypc MpeBBIIaeT pecypc Jie3BuiiHON vacTu semexa [1-702 Gomnee wem B 5 pas.
VYaenvHBIE 3aTpaThl HAa 3aMEHY JeTaliell TUTY)KHBIX KOPITyCOB 0e3 ydeTa CTOMMOCTH IUTyTOB U 3apaboTHOMN
IUTaThl MEXaHU3aTOPOB OBLTH CHUKEHBI Ha 43 py0. ¢ €IMHHUIBI 32 CYET UCTIONB30BAHUS JIEMEXOB C HAIUIABKOM
1 000poTHBIMU JojoTamu. [lonyueHnas s3xoHOMHIYecKas A(h(HEKTUBHOCTh OOOPOTHOTO JI0JIOTA C HAIUIABJICH-
HEIM JIeMeXOM B 1,5 pasa Belle, ueM cepuitHoro jgemexa [1-702.

Knroueswle crnosa: pabodre oprasbl, M04BO0OPaOATHIBAOIINE MAIIIMHEI, SKOHOMHUYECKast 3PPEKTUBHOCTh
WCTIOJIb30BaHHUS

Jna yumupoeanus: Muponos JI.A., Jlamm A K., Pacynos P.K. Ouenka sddextuBHOCTH TOuBOOOpada-
THIBAIOIINX PabOYMX OPraHOB IO KPUTEPHIO M3HOCOCTOWKOCTH // BecTHUK bamrknpckoro rocyaapcTBEHHOTO
arpapsoro yHusepcutera. 2023. Ne 1. C. 145-150.

EVALUATION OF THE EFFECTIVENESS OF TILLAGE WORKING BODIES
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Abstract. Soil is the main means of production in agriculture. Obtaining favorable conditions for the
growth and development of cultivated plants is achieved through mechanical tillage: plowing, deep loosening,
peeling, milling, cultivation, harrowing, rolling. The quality of soil cultivation, energy costs and the total cost
of cultivation directly depend on the design parameters and the condition of the working bodies. The developed
technique for evaluating the technical level of the main elements of plow bodies, taking into account their
durability, makes it possible to evaluate the resource of shares and dumps at the design stage. The conducted
studies show that the wear resistance of the domestic plowshare made of L-53 steel is 14.0 ha, while the plow-
share is replaced with an underused blade part. The resource of the reversible chisel is more than 2 times higher
than the resource of the L-53 plowshare, and the resource of its blade part is 2 times higher than the resource
of the blade part of the domestic plow. However, considering that the blade part of the plow share with a
reversible chisel fully uses its resource during the operation of the plow, since it is replaced regardless of the
chisel, in fact its resource exceeds the resource of the blade part of the P-702 share by more than 5 times.
Specific costs for the replacement of parts of plow bodies, excluding the cost of plows and the wages of ma-
chine operators, were reduced by 43 rubles. per unit due to the use of shares with hardfacing and reversible
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chisels. The obtained economic efficiency of a reversible chisel with a hardfaced plowshare is 1.5 times higher
than that of a P-702 serial plowshare.

Keywords: working bodies, tillage machines, economic efficiency of use

For citation: Mironov D.A., Lamm A.K., Rasulov R.K. Evaluation of the effectiveness of tillage working
bodies by the criterion of wear resistance. Vestnik of the Bashkir State Agrarian University. 2023; 1(65):145—
150 (In Russ.).
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