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MOHHWUTOPHHI BJIUAHUSA 103 A3OTHBIX YIOBPEHUM, TIPUMEHSIEMBIX
B IOAKOPMKY, HA ATPOXUMHUYECKHUE NOKA3ATEJIHN IIEPHS)?»EMA
BBIINEJJOYEHHOT O, YPOXKAUHOCTDb U KAYECTBO 3EPHA O3UMOMU INIIEHUIIBI

A. H. Ecayaxko!, A. 10. Oxepenosa?, E. B. lucomennas’, U. 0. Brosbiguenko?, O. A. IlleBuenko’
1.2.3.4.5CraBpononsckuii rocy1apCcTBEHHBIH arpapHblii yausepcuteT, CTaBpomnois, Poccus

ABTOp, OTBETCTBEHHBIH 3a nepenucky: Anena FOpseBHa Oxepeona,
alena.gurueva@mail.ru, ORCID 0000-0001-6038-6409

Pedepar. B crarbe mpencraBieHbl pe3ynabTarhl AByxjeTHero (2023-2025 rr.) MOHUTOpHWHTA,
IpOBEAEHHOIO Ha y4deOHO-ombITHOW craHuuu CraBpornosnbekoro I'AY, 1o H3y4yeHMIO BIMSHUSA
BO3PACTAIOIINX 703 a30THBIX MOAKOPMOK (N3s, Nsi, N7o, Ng7) Ha ¢one nmpurnoceBHOro BHeceHus! N13Pgo Ha
arpOXMMHUYECKHE IOKa3aTeld YEepHO3EMa BBILIEIIOYEHHOI0, YPOXKAHOCTh M KayeCTBO 3€pHA O3MMOM
NIICHUIIBI copTa AlleKkcend. YCTaHOBIEHO, YTO MPUMEHEHHE a30THBIX MOJKOPMOK, MO CPaBHEHHIO C
KOHTpPOJIEM, JIOCTOBEPHO MOBBIIAIO COAEPKAHME HUTPATHOTO W aMMOHUHHOrO a3oTa B IOuYBe (Ha
1,9...7,0 u 1,9...6,0 mr/kr coorBeTcTBeHHO). Hambombiee coaepkaHue MoaBMKHOTO ¢ocdopa ObuIO
OTMEYEHO Ha BapuaHTe ¢ npuMmeHeHneM ¢oHa Ni3Peo (25,4 Mr/kr), TOrma Kak yBelIWYeHHE /103 a30THBIX
MOJIKOPMOK CIIOCOOCTBOBAJIO €ro CHUXeHHIO. [1oABMKHBIN Kanmuii He uMen 4€TKOM 3aBUCUMOCTH OT
IPUMEHSEMbIX /103 a30THBIX IMOJKOPMOK, a COJEp’KaHUE IMOJABM)KHBIX MEIU M IIMHKAa HM3MEHSUIOCh Ha
0,02...0,03 u 0,01... 0,04 mMr/kr, HO U3MEHEHHS MKy BapHaHTaMU HaXOJUJIUCh B y3KuX mpenenax. [1o
¢dazam Bereranuu O3MMOI MIICHUIIBI BBISBICHA 3aKOHOMEpPHAs AMHAMUKA: MAaKCUMAaJbHOE COJEpKAHUE
BCEX M3Y4Ya€MBIX JJIEMEHTOB OTMEYalIOCh B a3y KOHIA KYIICHHS C TOCIEAYIOUINM JOCTOBEPHBIM
CHIDKEHHEM K TMOJHON crenoctu. [IpuMeHeHHne a30THBIX MOJKOPMOK O0OECHEYHsIO CYIIECTBEHHOE
yBenuueHnue ypoxaitnoctu (Ha 0,70...1,83 1/ra) mo cpaBHeHuto ¢ koHTpoiem (3,91 t1/ra). HanGonpmas
OPOAYKTUBHOCTh (5,74 T1/ra) AOCTUTHyTa HpU BHeceHMH Ng7, OJHAKO MpuOaBKa K BapuaHty N7o
cocraBmwia ymmb 0,12 T/ra, 9TO yKa3blBaeT Ha CHIDKEHHE OKymaeMocTu ynoOpenuit. KadectBo 3epHa
3aKOHOMEPHO YJIy4YIIAJOCh C POCTOM JI03 Aa30THBIX YJIOOpEHUil: conep)kaHHe KIEHMKOBHHBI — Ha
4,4...10,7%, 6enka —Ha 1,9...5,0%, crexnoBuanoctu — Ha 2...7%. Kinacc 3epna noseicuics ¢ V o II1.

Knrwouesvie cnosa: monumopune, 003bl A30MHbLIX YOOOPEHUU, O3UMAs NUEHUYA, YEPHO3EM
BbIUETOUCHHBLI, NOOKOPMKA, ACPOXUMUYECKUe NOKA3AMeNU, HUMPAMHbIL A30Mm, AMMOHULHBIL aA30M,
noosudicuvie hocghop, Kanuil, Meob, YUHK, YPOHCAUHOCMb, KA4eCmeo 3epHa

MONITORING THE INFLUENCE OF NITROGEN FERTILIZER DOSES USED AS TOP
DRESSING ON THE AGROCHEMICAL INDICATORS OF LEACHED CHERNOZEM, YIELD
AND QUALITY OF WINTER WHEAT GRAIN

A. N. Esaulko!, A. Yu. Ozheredova?, E. V. Pismennaya3, I. Yu. Vdovydchenko*, O. A. Shevchenko ’
1.2.3.4.58tavropol State Agrarian University, Stavropol, Russia

Author responsible for the correspondence: Alena Yu. Ozheredova,
alena.gurueva@mail.ru, ORCID 0000-0001-6038-6409

Abstract. The article presents the results of two-year (2023—2025) monitoring carried out at the
training and experimental station of the Stavropol State Agrarian University to study the effect of
increasing doses of nitrogen top-dressings (N3s, Nsi, N7o, Ng7) against the background at sowing
application of Ni3P¢o on the agrochemical indicators of leached chernozem, yield and grain quality of
winter wheat of the Alekseich variety. It was found that the use of nitrogen top-dressings, compared with
the control, significantly increased the content of nitrate and ammonium nitrogen in the soil (by 1.9...7.0
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and 1.9...6.0 mg/kg, respectively). The highest content of mobile phosphorus was observed in the variant
with the application of background Ni3Peo (25.4 mg/kg), while an increase in doses of nitrogen top-
dressings contributed to its decrease. Mobile potassium did not have a clear dependence on the applied
doses of nitrogen top-dressings, and the content of mobile copper and zinc varied by 0.02...0.03 and
0.01...0.04 mg/kg, but changes between variants were within narrow limits. According to the phases of
winter wheat vegetation, a consistent pattern was revealed: the maximum content of all the elements
under study was observed in the phase of the end of tillering with a subsequent significant decrease to full
maturity. The use of nitrogen top-dressings provided a significant increase in yield (by 0.70...1.83 t/ha)
compared to the control (3.91 t/ha). The highest productivity (5.74 t/ha) was achieved with the application
of Ng7, however, the increase to N7o variant was only 0.12 t/ha, which indicates a decrease in the payback
of fertilizers. The quality of grain naturally improved with an increase in doses of nitrogen fertilizers:
gluten content — by 4.4...10.7%, protein — by 1.9...5.0%, vitreousness — by 2...7%. The grain class
increased from V to III.

Keywords: monitoring, nitrogen fertilizer doses, winter wheat, leached chernozem, fertilizing,
agrochemical indicators, nitrate, ammonium nitrogen, mobile phosphorus, potassium, copper, zinc, yield,
grain quality
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BJIMSIHUE BUJIOB MUHEPAJIbHBIX YJIOBPEHU, IPUMEHSIEMbIX ITPU IIOCEBE,
HA XUMHNYECKHIN COCTAB PACTEHHUM, YPOXKAMHOCTH U KAUECTBO CEMSIH
MOJCOJHEYHUKA, BO3JIEJBIBAEMOI'O B YCJIOBHUSIX 30HbI HEYCTONYUBOI'O
YBJIAKHEHUSI

A. 10. Osxepenoral, A. H. Ecayinko?, E. A. Ycrumenko?, H. B. I'pomosa?, /. 3. Aoay/iaes’
1.2.3.4.5CraBpononbckuii rocy1apcTBeHHbIN arpapHblii yausepcuteT, CTaBpoIos, Poccus

ABTOp, OTBETCTBEHHBIH 3a nepenucky: AseHa FOpseBHa Oxepenosa,
alena.gurueva@mail.ru, ORCID 0000-0001-6038-6409

Pedepar. B cratbe mpenacrtaBieHbl pe3yibTaThl ABYXJIETHUX HccienoBaHuil (2024-2025 rr.),
OpOBENEHHBIX Ha Yy4yeOHO-OMBITHOM cTaHuuu CTaBpOMOJIBCKOIO TOCYJApCTBEHHOIO arpapHoOro
YHHUBEPCHTETA, 110 U3yUYEHHIO BIMSHUS BUOB MUHEPAIBHBIX yH0OpeHwuii (cyiabpoammodoc NaoP2o + Si3 s
u ammodoc Ni2Ps2), mpumensiembix mpu nocese B o3¢ 100 kr/ra, Ha XMMHUYECKHI COCTAaB pacTeHUH,
YPOKaltHOCTh M KAueCTBO CEMsIH IOjCONHeYHWKa TuOpuaoB bemra m basuk, Bo3menbiBaeMbIX B 30HE
HEYCTOMYMBOI'O YBJIXKHEHUS HA YEpHO3EME BBIIIETOYEHHOM. Y CTAHOBJIEHO, YTO MPUIIOCEBHOE BHECEHHE
U3y4aeMbIX YAOOpEHHH CIIOCOOCTBOBAIO HEJOCTOBEPHOMY CHIDKCHHIO KOHIEHTpAIlMM a30Ta B
pacTeHusX, M0 CpaBHEHHIO ¢ KoHTposieM, Ha 0,07-0,16% 3a cuér saddexra «pa3daBieHus» OGHOMACCOH,
TOT/1a KaKk conepkanue gocdopa gocroBepHo Bozpactano Ha 0,04—0,09% B 3aBUCUMOCTH OT BUJA TyKa.
I'nbpun benna noctoBepHo npeBocxoaua rudbpua basuk no Hakoruienuto azora (Ha 0,19%) u docdopa
(7a 0,05%), uTo 0OYCIOBJIICHO TEHOTHIHMYECKUMU OCOOCHHOCTAMH TuTaHusA. [0 Kaiuio JOCTOBEPHBIX
pa3nuuuii MEXIy BapUaHTaMM W TUOpUAaMU He OBUIO BBIABICHO. MakcuMalbHas ypO)KailHOCTh
nojicoyiHeyHuKa (2,40 1/ra) nonydyeHa npu BHECEHUH aMMO(oca, YTO CYIIECTBEHHO BhIle KOHTpos (1,67
t/ra) Ha 0,73 1/ra. Cynspoammodoc Takxke odecrieums JOCTOBEpHYIo npubasky (2,26 1/ra, +0,59 1/ra
KOHTPOJIIO), OJHAKO PA3THUMs MEXIy AByMsl Bumamu ynoopenuii (0,14 T/ra) oka3zanuch CTaTUCTHYCCKU
He3HauuMbIMu. ['ubpua benna chopmupoBan ypokaitHocTh 2,36 T/ra, 4TO CYIIECTBEHHO MPEBBICHIIO
nokazatenb ruopuaa basuk Ha 0,50 1/Ta. Hanbonemme macaumaaocts (48,9%) u cobop macma (1,17 1/ra)
OTMEYEHBI Ha BapHaHTe C aMMO(OCOM, MPH 3TOM MO MACTUYHOCTU MPEUMYIIECTBO MEpe]] KOHTPOJIEM U
cynbpoammodocom coctaBmio 1,7% (HemocToBepHo), a mo cbopy macia — 0,28 u 0,10 T1/ra
COOTBETCTBEHHO (70cTOBepHO). 'mbpua benna nomunuposan Haj rudpunom basuk no cOopy macna (Ha
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0,08 T/ra TOCTOBEPHO) MPHU HECYIIECTBEHHOM IIPEBOCXOCTBE 1m0 MacaudHocTH (Ha 0,4%).

Kniouesvie cnosa: 6udvt MuHepanvbuwvix YO0OpeHull, NPUNOCe8Hoe 8HeCceHUue, XUMUYECKUll COCMaa,
pacmerust, NOOCOIHEYHUK, 2UOPUOBL, YPOICAUHOCMb, MACIUYHOCHDb

INFLUENCE OF TYPES OF MINERAL FERTILIZERS USED DURING SOWING ON THE
CHEMICAL COMPOSITION OF PLANTS, YIELD AND QUALITY OF SUNFLOWER SEEDS
CULTIVATED IN CONDITIONS OF THE ZONE OF UNSTABLE MOISTURE

A. Yu. Ozheredoval, A. N. Esaulko?, E. A. Ustimenko’, N. V. Gromova*, D. Z. Abdullaev®
1.2.3.4.5Gtavropol State Agrarian University, Stavropol, Russia

Author responsible for the correspondence: Alena Yu. Ozheredova,
alena.gurueva@mail.ru, ORCID 0000-0001-6038-6409

Abstract. The article presents the results of two-year studies (2024-2025) conducted at the
training and experimental station of the Stavropol State Agrarian University to study the effect of types of
mineral fertilizers (sulfoammophos N2oP2o + S13.5 and ammophos N12Ps2) used in sowing at a dose of 100
kg/ha on the chemical composition of plants, yield and quality of sunflower seeds of the Bella and Bazik
hybrids cultivated in the zone of unstable moisture on leached chernozem. It was found that at sowing
application of the fertilizers under study contributed to an insignificant decrease in the nitrogen
concentration in plants, compared to the control, by 0.07-0.16% due to the effect of "dilution" with
biomass, while the phosphorus content significantly increased by 0.04—0.09% depending on the type of
fertilizer. The Bella hybrid was significantly superior to the Bazik hybrid in terms of the accumulation of
nitrogen (by 0.19%) and phosphorus (by 0.05%), which is due to the genotypic features of nutrition.
There were no significant differences between variants and hybrids for potassium. The maximum
sunflower yield (2.40 t/ha) was obtained with the application of ammophos, which is significantly higher
than the control (1.67 t/ha) by 0.73 t/ha. Sulfoammophos also provided a significant increase (2.26 t/ha,
+0.59 t/ha to control), but the differences between the two types of fertilizers (0.14 t/ha) were statistically
insignificant. The Bella hybrid formed a yield of 2.36 t/ha, which significantly exceeded the Bazik hybrid
by 0.50 t/ha. The highest oil content (48.9%) and oil yield (1.17 t/ha) were noted in the variant with
ammophos, while in terms of oil content the advantage over the control and sulfoammophos was 1.7%
(insignificant), and in terms of oil yield — 0.28 and 0.10 t/ha, respectively (significant). The Bella hybrid
dominated the Bazik hybrid in terms of oil yield (by 0.08 t/ha significant) with an insignificant superiority
in oil content (by 0.4%).

Keywords: types of mineral fertilizers, at sowing application, chemical composition, plants,
sunflower, hybrids, yield, oil content
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Pedepat. B Hacrosiiee BpeMsi akTyallbHO U3YUYE€HUE BIUSHUS PA3IMYHBIX METOJOB YNpaBICHUS
COPHBIMH pPACTEHUSMH, B TOM YHCJIE PECypcocOEeperarommx M TEXHUYECKH HOBBIX, TaKHX Kak
UCIONIb30BaHuEe OecnuioTHhIX JerarenbHblX ammapatoB (BIIJIA). Crates BriIro4aer pe3yJsbTaThl
WCCJICIOBAaHUI BIIUSIHUS CITIOCOOOB MPUMEHEHUS TepOUIHUIOB (TPAAUIIMOHHOE HA3eMHOE ONPBICKHBAHHE,
Majg000bEMHOE ompbickuBaHue ¢ momoibio BITJIA — arpoapona DJI Agras T-10 ¢ pa3Hoit HOpMmoOIi
pacxoma pabodero pactBopa — 8 u 16 n/ra) Ha GoHE pa3IUIHBIX 110 HHTEHCUBHOCTH CHUCTEM OOpabOTKH
MOYBBI U YAOOPEHUN Ha 3aCOPEHHOCTHh TTOCEBOB M yPOKAMHOCTH, MpoBeAEHHBIX B 2023 n 2025 ronax B
MHOTOJIETHEM ToJieBOM omblTe fpocmaBckoro ['AY B moceBax oBca M 03UMOM pXkKHM Ha JEPHOBO-
MIOA30JINCTON CPENHECYIVIMHUCTOW IOYBe. Pe3ysbTaTbl UCCIENOBAHUM CBUIETEIBCTBYIOT, YTO IS
CYIIECTBEHHOTO CHI)KCHHS YHCIICHHOCTH COPHBIX PACTEHUHU B MOCEBax 3€pHOBBIX KyJbTyp (mo 6,0—13,5
mrt./M%) 1enecooOpa3sHo HCIONb30BaTh BapuaHT npuMmeHenus BIIJIA ¢ Hopmoil BHeceHHs pabGodero
pactBopa repOunuaa 16 yi/ra, He3aBUCUMO OT MPUMEHSEMOM CUCTEMBbl 0OpaOOTKHU MOYBHI, a Haubosee
3G (dEeKTUBHBIM B CHUXCHHHM CyXOH MacChl COPHBIX PACTCHH B TIOCEBE OBCAa SIBJISICTCS BapHaHT
npuMeHeHns repouimaa ¢ nomoinsio BITJIA ¢ Hopmoii pacTsopa 8 ni/ra (1o 3,0—5,3 r/M?), 0coGeHHO IpH
MOBEPXHOCTHO-OTBAJILHON 00paboTKe, B MOCEBE 03UMON PXKH — Ha3eMHOTO onpbickuBaHus (10 4,2-21,6
r/m?). JIns modydeHus MaKCHMallbHOH yposkaifHOCTH 3epHa oBca (58,5 m/ra) u o3umoii pxu (32,8 11/ra)
11eJI€CO00Pa3HO UCIIOJIB30BATh BAPUAHT MPUMEHEHHS TepOUIIna OECITUIOTHBIM JIETATEIHHBIM annapaToM
B HOpMe 16 n/ra paGouero pactBopa Ha ¢one BHecenus: NPK kak mpu oTBajbHOI, Tak U MOBEPXHOCTHO-
OTBAJILHOM 00paboTKe.

Knrouesvie cnoesa: onpvickusanue BIIJIA, eepouyudwi, cucmemvl 0b6pabomku nougvl, Cucmembvl
YO00oOpenus, YpoXiCarHOCMb 3ePHOBLIX KYIbMYpP, 08EC, O03UMAs POJCb, 3ACOPEHHOCMb NOCEBO8,
YUCIEHHOCMb U CYXAs MACCA COPHBIX PACTNEHUU

EFFECTIVENESS OF WEED COMPONENT MANAGEMENT IN GRAIN CROPS
AGROPHYTOCENOSES USING UAVS

Aleksandr M. Trufanov!, Sergey V. Shchukin?, Victoriya V. Sedova?, Ivan A. Volkov*
1.2.3. 4y aroslavl State Agrarian University, Yaroslavl, Russia
la.trufanov@yacx.ru, ORCID 0000-0002-8815-2441
2s.shhukin@yarcx.ru ,ORCID 0000-0001-9718-9273
3director@crgt-76.ru
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Abstract. Currently, it is relevant to study the impact of various methods of weed management,
including resource-saving and technically new ones, such as the use of unmanned aerial vehicles (UAVs).
The article includes the results of studies on the impact of herbicide application methods (traditional
ground spraying, low-volume spraying using a UAV — DJI Agras T-10 agrodrone with different
consumption rates of spray solution — 8 and 16 1/ha) against the background of different intensity systems
of tillage and fertilizers on crop weed infestation and yields, carried out in 2023 and 2025 in the long-term
field experiment at the Yaroslavl SAU in oats and winter rye crops on soddy-podzolic medium-loamy
soil. The research results show that in order to significantly reduce the number of weeds in grain crops
(up to 6.0-13.5 pcs ./m?), it is advisable to use the option of using a UAV with a rate of application of a
herbicide spray material of 16 /ha, regardless of the applied tillage system, and the most effective in
reducing the dry weight of weeds in oats sowing is the option of using herbicide using a UAV with a
solution rate of 8 1/ha (up to 3.0-5.3 g/m?), especially during surface-moldboard tillage, in the sowing of
winter rye — ground spraying (up to 4.2-21.6 g/m?). To obtain the maximum yield of oats grain (58.5
c/ha) and winter rye (32.8 c/ha), it is advisable to use the option of applying the herbicide by an
unmanned aerial vehicle at a rate of 16 1/ha of spray material against the background of NPK application
both for moldboard and surface-moldboard tillage.

Keywords: UAV spraying, herbicides, tillage systems, fertilization systems, grain crop yields, oats,
winter rye, crop infestation, number and dry weight of weeds
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BJIMAHUE TEXHOJIOT' A BO3JIEJBIBAHUSI HA COXPAHHOCTH
N IMPOAYKTUBHOCTDB KYKYPY3bI

Anacracusi Augpeesna Jlyoununal, Tarbana IlaBnosna Caduposa?,
Anacracusi Augpeesna Jlo6anosa’, Anexcanap Bukroposuu Tuxonos*

12,34 IpocnaBckuii HaydHO-MCCIIEN0BATENLCKUH HHCTUTYT KMBOTHOBOJICTBA U KOPMOIIPOM3BOICTBA —
¢bumman enepalbHOTO TOCYIAPCTBEHHOTO OFOKETHOTO HAYYHOTO YupexaeHus «DenepanbHblii
Hay4HBIH LIEHTP KOPMOIIPOU3BOJICTBA U arposkoioruu uMenu B. P. Bunsamcay, MuxainoBckuit, Poccus
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Pedepar. IlpencraBieHsl pe3yiabTaThl JBYXJIETHETO SKCIEPUMEHTAIBHOIO H3YyUEHUs BIIUSHUS
MOJICBOH BCXOXKECTH, COXPAHHOCTH W BBDKMBAEMOCTH PACTCHHH KyKypy3bl Ha €€ ypOKaHOCTh IpH
BO3/IEJIBIBAHUM HA CWJIOC B YCJIOBUSX pa3IM4YHbIX (DOHOB MHHEPAIbHOTO MHUTAHUS IO TEXHOJOTHIM
BO3/ICTIBIBAHUS U NpUMEHEeHHs Oumonpenapata A30(OK. YCTaHOBIEHO, YTO IMOJIEBAsi BCXOXKECTh 3a JBa
rojla MCCJIEIOBaHUSA B ONIBITE BapbupoBana B jauanasone 85,9-91,7%. Ilo skcTeHCHBHOHM TeXHOIOIMU
COXPAaHHOCTb pacTeHuil pgocturana 1o 98,2% c¢ npumeHeHueM Ouonpenapara A30(QoK, 4YTO
CBHUJIETEJIbCTBYET O BBICOKOH YCTOMYMBOCTH KyJNbTYyphl K BO3JCHCTBUIO arpoMeTeopoOTHYECKUX
(baxTOpoB 1Mo NaHHOHM TexHOJOTrHU. [IpH OIeHKe BEKMBAEMOCTH PACTCHUN KyKypY3bl B XOJI€ IByXJIETHUX
HOJIEBBIX MCCIIEOBAaHUN YCTAaHOBJIEHO, YTO MAaKCHUMaJbHOE CpeJHEee 3HAueHUE IAHHOIO IOKa3aTels
(84,3%) ©Oe3 mpumeHeHusi Ouomnpenapara A30(pOK JOCTHTaeTCs 1O HWHTCHCHBHOW TexHooruu. C
OpUMEHEHHEM YJIOOpEeHUI MOBBILIANACH BBDKUBAEMOCTb PAcTeHUN KyKypysbl. BiumsHue o0paboTku
OnonpenapaToM JaéT TMOJOXKUTENBHBIA APPEKT TONBKO 1O 3KCTEHCHUBHOW TEXHOJOTHH, TO €CTh 0e3
npuMeHeHus ypoopenuid. Ilpu moceBe cemsiH KyKypy3sl B Oojiee mporperyio nousy B 2025 roxy Oblia
JOCTUTHYTa Oosiee BbIcOKas moseBas BcxoxkecTb — 88,9—100%. Ha ypokaliHOCTH 3en€HOM Macchl
KyKypy3bl B OOJblIe CTelneHH BIMSIET BBDKMBAEMOCTh pacTeHuil. Ilo MHTEHCHBHOH TEXHOJOTHH
muddepeHIMpPOBaHHOE BHECCHHE MHUHEpaTbHBIX yaoopeHuit (NiooP100Ki2o B 2024 romy u NigoP10Kio B
2025 roay) 0OycClIOBIIIO TIOTy4YE€HUE YPOXKAMHOCTH KyKypy3bl B cpeliHeM 19,5 T/ra cyxoro BeliecTsa, 4to
BBIIIIC 3HAYEHUS 110 SKCTEHCUBHOM TEXHOJOTHHU Ha 9,2 T/ra, uinu Ha 89,3%, a opranudeckoit — Ha 6,6 T/ra,
win Ha 51,2%. DTo oTpaxaeT BIMSHHE H3MEHEHHs 103 JIEMEHTOB MUTaHUS M OuWompenapara Ha
POJYKTUBHOCTH KYJIBTYPHI.

Kniouesvie cnoea: KYKypy3a Ha 3eJZéHy}O maccy, noJjesasl ecxooacecnitb, COXPAHHOCHLb,
6blIICUBAEMOCTD, ypO.?fCCZZZHOCWlb, MmMexXHoJI02UA 6030€]lb1661H1/l}Z, 6u0npenapam, OepHoeo-nodwzmcmaﬂ
novyea

THE INFLUENCE OF CULTIVATION TECHNOLOGIES ON THE SAFETY AND
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Abstract. The results of a two-year experimental study of the effect of field germination, safety
and survival of corn plants on its yield when cultivated on silage under conditions of different
backgrounds of mineral nutrition according to cultivation technologies and the use of biological product
Azofok were presented. It was found that field germination for the two years of study in the experiment
varied in the range of 85.9-91.7%. According to the extensive technology, the safety of plants reached
98.2% with the use of the biological product Azofok, which indicates a high resistance of the crop to the
effects of agrometeorological factors using this technology. When assessing the survival rate of corn
plants during the two-year field studies, it was found that the maximum average value of this indicator
(84.3%) without the use of biological product Azofok was achieved using intensive technology. With the
use of fertilizers, the survival rate of corn plants increased. The effect of treatment with biological product
gives a positive effect only by extensive technology, that is, without the use of fertilizers. When sowing
corn seeds in warmer soil in 2025, a higher field germination rate of 88.9—100% was achieved. The yield
of green mass of corn is more influenced by the survival rate of plans. According to the intensive
technology, the differentiated application of mineral fertilizers (N100P100K120 in 2024 and NiooP10Ki0 in
2025) led to an average corn yield of 19.5 t/ha of dry matter, which is higher than the value of extensive
technology by 9.2 t/ha, or by 89.3%, and organic — by 6.6 t/ha, or 51.2%. This reflects the effect of
changing the doses of nutrients and biological product on the productivity of the crop.

Keywords: corn for green mass, field germination, safety, survival, yield, cultivation technology,
biological product, soddy-podzolic soil
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COJAEPKAHUE PTYTHU B MBIIINIAX JIEIMA ABRAMIS BRAMA PBIBUHCKOI'O
BOJOXPAHUJIMIIIA B OKTABPE 2024 T'OJA

. A. Autunos!, P. A. Jlo:xkkuna?, E. I'. Cksopuosa’, JI. U. Tepemenko?, B. T. Komos®
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Pegepar. 1o pesynbTaTam TpanoBbix J0BOB B OKTs0pe 2024 1. yCTaHOBJIEHO COAEpKAHUE PTYTH
B MBIIIIAX Jema PrIOMHCKOr0 BOJOXpaHUIIMINA M BBISBIEHA €0 MPOCTPAHCTBEHHAS HEOTHOPOJHOCTD.
Munumanbsble kKoHHeHTpanuu meramia (0,181 +£0,015 Mkr/r cyxoif Maccel), a TakkKe HaWMEHbLINE
pa3MepHO-MacCOBbIE XapaKTepUCTHKU (mnHa 224,8 + 7,6 MM, macca 278,3 £25,2 1) u Bo3pact pbid
(5,3 £ 0,3 rona) 3aduxcupoansl B lllekcHnnckom mnéce Ha craniuu Jlroden. MakcuManbHble 3HAYSHUS
HCCIIEIOBAaHHBIX MAapaMeTPOB 3aperucTpupoBaHbl B Momoxkckom minéce Ha craHuuu IlepBomaiika:
koHuentpanus Hg cocraBuna 0,489 + 0,034 mxr/r, nmuna — 383,7 + 9,6 mm, macca — 1447,6 + 1004 T,
Bo3pacT — 12,8 £ 0,7 rona. YcTaHOBJICHO, YTO COJIEpKaHME PTYTH B MBIIILAX HEMOJOBO3PENBIX 0co0ei
(0,198 £ 0,010 mxkr/r) 3Haunmo Hike, ueM y camok (0,312 4+ 0,025 mxr/r) u camuoB (0,348 + 0,027
MKr/T). KoHlleHTpanus Mertamia y HemonoBo3penbix ocodeit (0,372 + 0,009), camok (0,476 = 0,046) u
camioB (0,512 +0,053) co crannuu IlepBomaiika Oblia 3HAUMMO BBIILIE MO CPAaBHEHHUIO C APYTHUMHU
TOYKaMHu 0TOOpa Mpo0, HE3aBUCUMO OT ToJja pbl0. BhIsBIEHA CTaTUCTUYECKH 3HAUUMAs TOJIOKUTENIbHAs
KOPpEJAIMOHHAS CBSA3h MEXIYy conepxkanueM Hg B mprmmax ¢ mpmHoMu (s = 0,638, p < 0,01), maccoit (s
= 0,658, p<0,01) u Bo3pactom priOBI (s = 0,613, p < 0,01). KoHnentpanuu pTyTH B MBIIIIAX JIeIa
PBIOMHCKOTO BOJOXpAaHWINIIA HE TPEBHIMIAIOT yCTaHOBIEHHBIX HOpMaTHBOB (0,30 MI/T ChIpOi Macchl)
JUISL MUPHOM MTPECHOBOIHOM PBIObI, YTO CBUJETENBCTBYET O 0€30MaCHOCTHU €€ MOTPEOIeHHS YETOBEKOM.
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MERCURY CONTENT IN THE MUSCLES OF BREAM ABRAMIS BRAMA OF THE RYBINSK
RESERVOIR IN OCTOBER 2024

I. A. Antipov!, R. A. Lozhkina?, E. G. Skvortsova’, L. I. Tereshchenko*, V. T. Komov®
-3y aroslavl State Agrarian University, Yaroslavl, Russia
12,4, 5papanin Institute for Biology of Inland Waters Russian Academy of Sciences, Borok, Russia

Author responsible for the correspondence: Ilya A. Antipov,
antipovilyal 11@mail.ru, ORCID 0009-0008-2752-0774

Abstract. According to the results of trawling in October 2024, the mercury content in the
muscles of the bream of the Rybinsk reservoir was established and its spatial heterogeneity was revealed.
The minimum metal concentrations (0.181 £0.015 pg/g dry weight), as well as the lowest size and
weight characteristics (length 224.8 £ 7.6 mm, weight 278.3 £25.2 g) and age of fish (5.3 £ 0.3 years)
were recorded in Sheksninskiy plyos at the Lyubets station. The maximum values of the studied
parameters were recorded in the Molozhskiy plyos at Pervomayka station: Hg concentration was
0.489 + 0.034 pg/g, length — 383.7 = 9.6 mm, weight — 1,447.6 £ 100.4 g, age — 12.8 = 0.7 years. It was
found that the mercury content in the muscles of sexually-immature animals (0.198 + 0.010 pg/g) is
significantly lower than in females (0.312 £0.025 npg/g) and males (0.348 +£0.027 pg/g). Metal
concentration in sexually-immature animals (0.372 +0.009), females (0.476 +0.046) and males
(0.512 £0.053) from Pervomayka station was significantly higher compared to other sampling points,
regardless of fish sex. A statistically significant positive correlation was found between the Hg content in
muscles with length (r, = 0.638, p <0.01), weight (s = 0.658, p <0.01) and age of fish (r; = 0.613, p
<0.01). The mercury concentrations in the muscles of the bream of the Rybinsk reservoir does not exceed
the established standards (0.30 mg/g of raw mass) for non-predatory freshwater fish, which indicates the
safety of its consumption by humans.

Keywords: bream, size and weight characteristics, Rybinsk reservoir
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MHOTI'OJIETHAA JMHAMUKA YUCJIEHHOCTH 3AleA:BEJIHKA
(LEPUS TIMIDUS L.) HA TEPPUTOPUHN HUXKET'OPOJACKOU OBJACTHU

Hpuna Cepreesna Kapapaesa!, Muxauna Koncrantunosuu Yyrpees?
I 2enepanbHblit HAyYHO-HCCIIEN0BATENLCKUI EHTP Pa3BUTHS OXOTHUUBETO XO3SHCTBA,
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Pedepar. Jlannas crarhsi MpoaoDKaeT CEPUIO MyOTUKAIMI 110 M3YYCHHUIO COCTOSIHUSI PECYPCOB
Lepus timidus L. u Lepus europaeus Pall. B Poccuiickoit denepannu Ha COBPEMEHHOM JTame U 3a
npouienmuii MHoroseTHUil nepuoi. C pa3BUTHEM NMBWIM3ALWUA YCWIMBAETCS HETATUBHOE BIIMSIHHE
pa3INYHBIX (PAKTOPOB Ha COCTOSIHUE PECYPCOB TUKUX >KUBOTHBIX, B OCOOEHHOCTH Ha CaMbleé MacCOBBIE
OXOTHHMYBM BUJBI — 3aiilla-0emsika u 3aiia-pycaka. B nepByto ouepens — 3To aHTponoreHHble (GaKkTophl,
CYLIECTBEHHO M3MEHHUBIINE YCIOBUS UX OOUTAHHUS, a TaKKE MAcCOBBI HEOOOCHOBAaHHBIA BBO3 0coOeit
3TOTO BHJIa U3 CEBEPO-BOCTOUHBIX OMOLIEHO30B B 00JIbIINX KonnyecTBax. [1o pesyiapTaram MONeKysipHO-
TeHETUYECKUX HCCIEeOBAaHUN BBISBICHO HallM4Me B TEHOTUINAX ocolOeil 3aiiia-Oensika, oOWUTArOMIUX B
oxotyroaesix EBponeiickoii Poccun, HaciencTBeHHONW HHPOPMAIMK OT SKYTCKUX MpPEICTaBUTENEeH 3TOro
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Buaa. YucneHHoOCTh Oelsika Ha Tepputopun EBpomnelickoit yactu Poccun B mocneiHue rojibl COKpamaeTcs
JUHEWHO, W 3TO BBI3BIBACT KPaHIOI0 00eCcIOKOeHHOCTh. OCTpO CTOUT mpoOsiemMa BOCCTAHOBJICHUS W
CTa0WIM3aluU TOMYJSIIMKA  3TUX BUAOB. llo3TOMYy mpeacTaBisieTcs 1enecooOpa3HbIM IPOBECTH
UCCJIEIOBAHMSI B CJEIYIONIMX HANpaBICHUSIX: U3Y4YUTh (DAaKTOPbI, HETATUBHO BIMSIIOIIME HA COCTOSHUE
pECYpCOB, HAlTH WM Pa3padoTaTh CIOCOOBI MOBBIMICHUS OIArONONYYHs W CTAOWIU3AlUU TOMYJISIUH,
o0ecreunTh KOHTPOJb 332 COCTOSIHHEM pecypcoB. /laHHBIE McciieoBaHUS aKTyallbHbl C TOYKU 3pEHUs
COXpaHeHHs OMOpa3zHOOOpa3usi, pa3BUTHS OXOTHHYBETO XO3SHCTBA U C KYJIbTYPHO-ICTETUYECKON TOUYKH
3peHusi. Ha ocHOBE MHOTrOJETHHX MEPBUYHBIX OQGUIMAIBHBIX JaHHBIX OIpeIeieHbl HEKOTOpbIe
MOMYJISILIMOHHBIE XapaKTEPUCTUKH COCTOSHUSI pPEecypcoB 3aiilia-Oensika Ha mpumepe Huxeropozackoit
obmactu. Iloka3aHo M3MEHEHHE YHMCICHHOCTU W IUIOTHOCTH HACEJEHUs 3aiia-Oersika 3a mocneanue 44
roga. AHaJOTUYHBIC HCCIEAOBAHMUS TPOBEAEHbI M IO JAPYyrUM peruoHam: TBepckoil, Ps3aHckoii,
Koctpomckoii, Bnagumupckoii, SIpocnaBckoii, Bonoroackoit, Mpkyrckoit obnactsax. [lo marepuanam
MHOTOJIETHUX JaHHBIX MOXHO KOHCTaTHPOBATh, YTO YMCICHHOCThH Oeisika B Hipkeropojckoit oOmactu
ocraércs Ha crabuinbHOM ypoBHe. B 2004 rogy ormeuaercst muk yucieHHOCTH — 74,70 ThIC. 0cOOei.
OO0bEMBI 100BIYM HMMEIOT OOIIyI0 TEHICHIMIO K CHIKeHHIo. Hikeropoackas oOnacth sBisercs
cyobektoM Poccuiickoit ®enepanuu, B KOTOPOM HE OTMEYACTCS pE3KOE JIMHEHHOE CHUXKEHUE
YHUCIIEHHOCTU OeJsiKa, HAalpOTHUB, 32 M3yUEHHBIH 44-TEeTHUI MEepUoJl OTMEYAETCs] POCT YUCIEHHOCTH C
34,30 TeICc. ocobelt mo 45,76 Teic. ocobeli. BepositHo, Ha Teppuroputo Hikeroponckoi obmactu He
OCYIIECTBIISIIACh MacCOBasi MHTPOAYKIIUA 3aiilia-0ernska ¢ Tepputopuu Skytun u SImana.

Kntouesvie cnoea: 3asay-Oeniax, MOHUMOPUHZS, 3UMHULL MAPWPYMHLIL Yuém, OUHAMUKA
yucnenHocmu, oxompecypcenl, Huswcecopoockas ooracme

LONG-TERM DYNAMICS OF THE BLUE RABBIT (LEPUS TIMIDUS L.) NUMBER
IN THE NIZHNY NOVGOROD REGION

Irina S. Karavaeva!, Mikhail K. Chugreev?
l2Federal State Budgetary Institution Federal Research Center for Development of Game Management,
Moscow, Russia
'Oxotkontr-tis@mail.ru, ORCID 0000-0002-7988-7112
’Chugreev_mk@mail.ru, ORCID 0000-0001-5876-8715

Abstract. This article continues the series of publications on the state of resources of Lepus
timidus L. and Lepus europaeus Pall. in the Russian Federation at the present stage and over the past
many years. With the development of civilization, the negative impact of various factors on the state of
wildlife resources increases, especially on the most massive hunting species — the blue hare and the brown
hare. First of all, these are anthropogenic factors that have significantly changed their habitat conditions,
as well as the massive unjustified import of individuals of this species from northeastern biocenoses in
large quantities. According to the results of molecular genetic studies, the presence of hereditary
information from the Yakut representatives of this species in the genotypes of individuals of the blue hare
living in the hunting grounds of European Russia was revealed. The number of blue hares in the European
part of Russia has been decreasing linearly in recent years, and which is extremely worrying. The
problem of restoring and stabilizing populations of these species is acute. Therefore, it seems advisable to
conduct research in the following directions: to study the factors that negatively affect the state of
resources, to find or develop ways to improve the well-being and stabilization of populations, to ensure
control over the state of resources. These studies are relevant from the point of view of biodiversity
conservation, the development of hunting and from a cultural and aesthetic point of view. Based on long-
term primary official data, some population characteristics of the state of the blue hare resources were
determined using the example of the Nizhny Novgorod region. The change in the number and density of
the blue hare population over the past 44 years has been shown. Similar researches have been conducted
in other regions: Tver, Ryazan, Kostroma, Vladimir, Yaroslavl, Vologda, Irkutsk regions. Based on the
materials of long-term data, it can be stated that the number of blue hares in the Nizhny Novgorod region
remains at a stable level. In 2004, the peak number was noted — 74,700 individuals. Production volumes
have a general downward trend. The Nizhny Novgorod region is a territorial entity of the Russian
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Federation, in which there is no sharp linear decrease in the number of blue hares, on the contrary, over
the studied 44-year period, there is an increase in the number from 34,300 individuals to 45,760
individuals. Probably, mass introduction of the blue hare from the territory of Yakutia and Yamal was not
carried out on the territory of the Nizhny Novgorod region.

Keywords: blue hare, monitoring, winter route accounting, population dynamics, hunting
resources, Nizhny Novgorod Region
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KOMIIVIEKCHASA BUOJOI'MYECKASA U BETEPUHAPHO-CAHUTAPHAS OIIEHKA
COCTOSAHUA 310POBbA ITUKOI'O ITAHI'ACHYCA (PANGASIUS SP.) B JEJBTE PEKU
MEKOHI' (BBLETHAM) C UCIIOJIB30OBAHUEM NATOMOP®OJIOI'MYECKHUX
N OUTOIEHETUYECKUX METO/J0B

E. E. Cabinbko', H. C. Mypuna?, B. H. ®exoposa’, M. Jle Kyanr4, B. b. CmupHnoBa®,
M. II. T'pymiko®, A. A. Pynenxo’, E. M. Bechpamuansnasn®, . A. [llapbikuna’,
H. 1O. Tepnyrosa'®, 0. B. Ue6orapesa'l, /I. Ky Hryen!?
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Poccus
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ABTOp, OTBETCTBEHHBIH 3a nepenucky: Enena EBrenpeBHa CibIHBKO,
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Pedepar. [IpenctaBiensl pe3ynbTaTbl KOMIIJIEKCHOIO BETEpPUHAPHO-CAHUTAPHOTO 0OCIIE€I0BAHUS
MONYJIALIMKA ITPOMBICIIOBOTO BUJA Pangasius Sp. B Pa3IMYHBIX 3KOJOTMYECKUX 30HAX AENIBTHI P. MEKOHT
(Boretnam). IIpoBeieHbI: THCTOIOTMUECKOE MCCIIEJOBAHNE NIEUEHU, MUKPOSIIEPHBIM TECT Ha 3PUTPOLUTAX
nepudepudeckoil KpoBHM H aHaNW3 (PEHOIEBHAIIMI OCEBOTO CKelieTa. BBIABICHBI BBIPAKEHHBIC
JUCTpo(hUYecKe M HEKPOTHYECKHE M3MEHEHHUs TeNaTOLUTOB (THAPOMUYEcKass AUCTPO(Us), a Takxke
JIOCTOBEPHOE MOBBILIEHHE 4YacTOThl MuUKposjep y monoau (TL <25 cM) mo cpaBHEHHIO ¢ KPYHNHBIMU
nonoBo3pensiMu  ocodsimu (TL >39 cm). IlodydyeHHble naHHBIE YKa3bIBalOT Ha HEOJAromnoixy4Hoe
COCTOSTHUE 3/I0pOBbsl TOMNYJSLMH [aHracuyca B €CTECTBEHHBIX BOJOEMax JenbThl MekoHra u
00OCHOBBIBAIOT ~HEOOXOAMMOCTb IOCTOSHHOTO BETEPUHAPHOIO MOHUTOPHUHIA KadyecTBa pHIOHI,
MOCTYIAIOIIEN B TOPTOBYIO CETh.

KuloueBble ciaoBa: Pangasius sp., denbma Mexonea, sucmonamonozusi ne4enu, MUKposoepHblil
mecm, penodesuayu NO360OHOYHUKA, BEMEPUHAPHO-CAHUMAPHASL OYEHKA

COMPREHENSIVE BIOLOGICAL AND VETERINARY-SANITARY ASSESSMENT OF THE
HEALTH STATUS OF WILD PANGASIUS (PANGASIUS SP.) IN THE MEKONG RIVER
DELTA (VIETNAM) USING PATHOMORPHOLOGICAL AND CYTOGENETIC METHODS

E. E. Slynko!, N. S. Murina2, V. N. Fedorova’, M. Le Quang?*, V. B. SmirnovaJ,
M. P. Grushko®, A. A. Rudenko’, E. M. Besfamilnaya®, E. A. Sharykina’, N. Yu. Terpugova'’,
Yu. V. Chebotareva!l, D. Cu Nguyen'?
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Abstract. The results of a comprehensive veterinary and sanitary survey of populations of the
commercial Pangasius sp. in various ecological zones of the Mekong River Delta (Vietnam). Histological
examination of the liver, a micronucleus test on peripheral blood erythrocytes and analysis of the axial
skeleton phenodeviations were carried out. Pronounced dystrophic and necrotic changes in hepatocytes
(hydropic dystrophy) were revealed, as well as a significant increase in the frequency of micronuclei in
juveniles (TL < 25 cm) compared to large mature individuals (TL > 39 c¢cm). The data obtained indicate
the unfavorable health status of pangasius populations in the natural reservoirs of the Mekong Delta and
justify the need for constant veterinary monitoring of the quality of fish entering the trade network.

Keywords: Pangasius sp., Mekong Delta, liver histopathology, micronucleus test, vertebral
phenodeviations, veterinary and sanitary assessment
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BEJIKOBBI COCTAB CbIBOPOTKH KPOBH U AKTUBHOCTH ®EPMEHTOB
INNEPEAMUWHHUPOBAHUA YUCTONNOPOJHBIX U ITIOMECHBIX BBIYKOB

B. M. Kocuios!, Y. B. Muponoga?, C. I'. Ucaamosa’, P. M. Xa6u6ymn?, O. B. Kpynuna’
'Openbyprexuii rocynapcrtsenHblii arpapHblii ynusepcutet, Openoypr, Poccus
2.3-4 SBamkupckuii rocy1apcTBEHHbIH arpapHblil yauBepcuTeT, Y da, Poccus
2V hpuMcKuii rocyjapcTBEHHBIH He(TAHOM TeXHUUeCKuit yHusepcuret, Y da, Poccus

ABTOp, OTBETCTBEHHBIH 3a nnepenucky: Mpuna BanepreBHa MupoHoBa,
miromova_irina-v@mail.ru, ORCID 0000-0002-5948-9563

Pedepar. [ns obecniedeHus: HaceJIeHUsT CTPaHbl BBICOKOKAYECTBEHHBIM MSCOM HEOOXOIUMO
palMOHAIbHO HCIIOJIB30BATh BCE MMEIOLIUECS MOPOJIHBIE PECYpPChl OTPAciM CKOTOBOACTBA. [Ipm sTom
HanoOonbIKK 3()PEKT mosyyaeTcss NpU UCHOIb30BAaHUHU PAa3IMYHOrO poia nomecei. [Ipu mHTEHCUBHOM
BBIpAIlMBAaHUM MOJIOJHSIKA HEOO0XOJMMO TPOBOAMTH MOHHUTOPUHT (PU3UOJIOTHUECKOTO COCTOSHUS
KUBOTHBIX IPH HCIIOJIb30BAHUM T'€MAaTOJIOTMYECKUX TecToB. llenb uccnenoBaHus — OLEHKA BIIMSHUS
Ce30Ha rojia ¥ TeHOTUIa ObIYKOB Ha OEJIKOBBIM COCTAaB M aKTMBHOCTb TpaHCcaMHUHa3. IIpu BbIMoNHEHHH
SKCIIEPUMEHTAILHOM 4YacTH paboTbl OOBEKTOM MCCIEAOBAHUS SIBISUIUCH YHMCTONOPOJHBIE OBIUKU
KaJMbILKoi noposasl (I rpynmna), e€ momecu nepBoro mokojeHus ¢ abepAauH-anrycamu (1/2 kaamblkas x
1/2 abepnun-anrycckas — Il rpynna) u repedopnamu (1/2 xanmeiixkas x 1/2 repedopackas — III rpymnmna).
3umoii (B ¢eBpane) u JeToM (B aBrycre) y TpEX OBIYKOB KaXJI0M MOJOMBITHOM rpynmbl Obljla 0TOOpaHa
KpoBb. [lo OOIIENPUHATHIM METOAUKaM ObLT YCTaHOBJEH OENKOBBIH COCTAaB U aKTUBHOCTH (DEPMEHTOB
HepeaMHMHHUPOBAHUS CBIBOPOTKH KPOBU YHCTOIOPOIHBIX U TOMECHBIX OBIYKOB. Y CTAaHOBIICHO, YTO OBIYKH
I rpynnet yerynanu csepetHukam I u Il rpynn no copep:kanuio O6enka B CBIBOPOTKE KPOBU B 3UMHHM
nepuoA rofa Ha 2,13 /1 (2,73%) u 3,30 r/1 (4,23%), B neTHuii ce30H roga — Ha 2,48 /11 (3,09%) u 4,49
r/n (5,59%). llo koHIeHTpanuu aabOyMHHOB U TJIOOYJWHOB B CBHIBOPOTKE KpPOBU OTMEYAIHCH
AQHAJIOTMYHBIE MEXTPYIIIOBbIE Pa3andus. Y CTAaHOBJIEHO MPEUMYLIECTBO MTOMECEH HAJ YUCTONOPOJHBIMU
CBEPCTHHUKAMHM M TI0 aKTUBHOCTH aMUHOTpaHcdepas. B 3umuunit nepuos no akruBHoctd ACT oHO OblIO B
npeaenax 11,59-22,46%, aktuBnoctu AJIT — 25,35-39,44%. B nerHuii ce30H rojma MpeuMyIIECTBO
nomeceit 11 u Il rpynn Hax Obrukamu | rpynmsl Mo BeIMYMHE aHANM3UPYEMbBIX MTOKa3aTeled COCTaBIsIo
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18,00-22,00 u 26,92-30,77% cootBeTcTBeHHO. [Ipu 3TOM B JIETHHI CE30H, MO CPABHEHUIO C 3UMHUM
MEPHOJIOM, TIOKAa3aTeIM OCJIKOBOI'O COCTaBa CHIBOPOTKHM KPOBH M aKTHBHOCTH aMUHOTpaHcdepas y
OBIYKOB BCEX T'€HOTHUIIOB ITOBBIIIAINCE.

Knwouesvie cnoea: msacrHoe ckomogoocmeo, OblYKU, KAIMbIYKASL NOpOOd, NOMecu ¢ abepOuH-
auneycamu u cepeghopoamu, cbl8OpomKa Kposu, 6eKo8ulil cocmas, akmugHoCmy aMUHOmpanchepas

PROTEIN COMPOSITION OF BLOOD SERUM AND ACTIVITY OF TRANSAMINATION
ENZYMES IN PUREBRED AND MONGREL BULLS

V. 1. Kosilov!, I. V. MironovaZ,S. G. Islamova’, R. M. Khabibullin*, O. V. Krupina®
'Orenburg State Agrarian University, Orenburg, Russia
2.3.4.5Bashkir State Agrarian University, Ufa, Russia
2Ufa State Petroleum Technological University, Ufa, Russia

Author responsible for the correspondence: Irina V. Mironova,
mironova_irina-v@mail.ru, ORCID 0000-0002-5948-9563

Abstract. To provide the country's population with high-quality meat, it is necessary to rationally
use all available breed resources of the cattle breeding industry. At the same time, the greatest effect is
obtained when using various kinds of crossbreeds. During intensive rearing of young animals, it is
necessary to monitor the physiological state of the animals when using hematological tests. The purpose
of the research was to assess the effect of the season of the year and the genotype of bulls on the protein
composition and activity of transaminases. During the experimental part of the work, the object of the
research was purebred bulls of the Kalmyk breed (group I), its first generation crossbreeds with Aberdeen
Angus (1/2 Kalmyk x 1/2 Aberdeen Angus — group II) and Herefords (1/2 Kalmyk x 1/2 Hereford —
group III). In winter (in February) and summer (in August), blood was taken from three bulls of each
experimental group. According to generally accepted methods, the protein composition and activity of
serum transamination enzymes of purebred and mongrel bulls were determined. It was found that bulls of
group I were inferior to their herdmates of groups II and III in terms of protein content in blood serum in
the winter period of the year by 2.13 g/L (2.73%) and 3.30 g/L (4.23%), in the summer season of the year
— by 2.48 g/L (3.09%) and 4.49 g/L (5.59%). Similar intergroup differences were observed in the
concentration of albumins and globulins in the blood serum. The advantage of crossbreeds over purebred
herdmates has also been established in terms of the activity of aminotransferases. In winter, it was in the
range of 11.59-22.46% of AST activity, and 25.35-39.44% of ALT activity. In the summer season of the
year, the advantage of group II and III crossbreeds over group I bulls in terms of the analyzed indicators
was 18.00-22.00 and 26.92-30.77%, respectively. At the same time, in the summer season, compared
with the winter period, the indicators of the protein composition of blood serum and the activity of
aminotransferases in bulls of all genotypes increased.

Keywords: beef cattle breeding, bulls, Kalmyk breed, crossbreeds with Aberdeen Angus and
Herefords, blood serum, protein composition, aminotransferase activity
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I'EMATOJIOI'NTYECKHUE IIOKA3ATEJIN KPOBH KOPOB-HEPBOTEJIOK IPH
HCIIOJIb30BAHUH B PATUOHE YIVIEBOJHO-IUTATEJIBHOU CMECH HA OCHOBE
CYXOH ITATOKH 11O CE3OHAM I'OJA

WU. B. Muponosal, J. E. Jlapaermun?, P. M. Xaouoymn’, O. B. Kpynuna?,
A. M. KasiumyJuan’®
12,34, Spamkupckuit rocyjapcTBEHHbII arpapHblil yHuBepcutet, Y da, Poccus
'V pumckuii rocynapcteennbli HeTAHOM TexHuIeckuil yausepeutert, Y da, Poccus

ABTOp, OTBETCTBEHHBIH 3a nepenucky: Mpuna BanepreBHa MupoHoBa,
miromova_irina-v@mail.ru, ORCID 0000-0002-5948-9563

Pedepart. B crathe npeacraBieHsl pe3yabTaThl UCCIEIOBAHUS BIUSHUS YIJIEBOAHO-MUTATEIbHON
CMECH Ha OCHOBE CyXOH MAaTOKM Ha T'€MaTOJIOTMYECKUE ITOKa3zaTelau KOopoB-nepBoTénok. Mccnenoanus
npoBoAnIUCE Ha 40 )KUBOTHBIX, pa3faenéHHbix Ha 4 rpynmsl (1o 10 ronos): I — kontponsHas, I, Il u IV —
OMBITHBIE, ToJy4daBmue cMmecb B no3ax 0,5 kr, 1,0 kr u 1,5 Kr COOTBETCTBEHHO. AHaIN3 KPOBU
MIPOBOJIMIICS. BECHOM U OCEHBIO Ha remaTtojorudeckoMm aHanuzarope mMapku «I'EMA 8-01-Actpay». Ot6op
00pa3IoB MpPOM3BOAUIN U3 SIPEMHOW BEHBI TPEX JKUBOTHBIX M3 TPYIIBI B yTPEHHHE yackl. B xome
UCCIIeIOBaHMsI ObLIO YCTAHOBJIEHO, YTO COZEPKAHUE SPUTPOILUTOB B KPOBH OMBITHBIX IPYII OBLIO BHIIIIE,
YyeM B KOHTpOJIbHOW: BecHoM — Ha 3,06%, 5,10% u 4,76%, ocenvto — Ha 3,28%, 6,05% u 5,71%
cooTBeTcTBeHHO. CoslepskaHue IEHKOMTOB B KOHTPOILHOM IpyIIe BECHOM cocTapsno 8,32 x 10°/x1, uto
OBLIO BBINIE, YeM y ONBITHBIX rpynm, Ha 1,08-2,40%. Ocenpto 3TOT moKaszaresib B KOHTpoJie ObL1 7,34 X
10°/n, npeBbllIas 3HAYeHUs ONBITHBIX rpynn Ha 1,22-2.45%. Ilo comepiKaHHIO TeMOITIOOUHA
HaOJIofaJIach aHaJOTUYHAs JWHAMHUKA: OIBITHBIE TPYIIBI MPEBOCXOJMIN KOHTPOJb. MUHEpaTbHbIN
COCTaB KPOBH TaK)X€ U3MEHWIICA: COJEp>KaHUE KabIUsl B CHIBOPOTKE KPOBU OCEHBIO, [0 CPABHEHHIO C
BeCHOM, yBenuumiock B | rpynne Ha 2,77%, Bo Il rpynne — na 1,52%, B III rpynmne — Ha 0,36%, B IV
rpynmne —Ha 1,11%. Cogepxxanue gocdopa Bozpocio Ha 3,30%, 3,70%, 3,19% u 2,73% coOTBETCTBEHHO.
TakxuMm o0pa3oM, UCIIOJIB30BaHUE YTIIIEBOJHO-TUTATENLHON CMECH HAa OCHOBE CyXOM MaTOKH CIIOCOOCTBYET
VIYYIIEHUIO TeMaTOJOTHUECKUX ToKa3aTened W MOAJEPKAaHUI0 MHUHEpaTbHOrO OOMEHa Yy KOpOB-
nepBOTENOK. D(PPeKTUBHOCTh JO00ABKM TMOJATBEPKAACTCS CTATUCTUYECKU 3HAYUMBIM YBEITUYCHUEM
KITFOUEBBIX MMOKa3aTellell KPOBU Y OIBITHBIX XUBOTHBIX IO CPaBHEHHIO C KOHTpoJeM. Takum oOpazom,
YTJIEBOJIHO-IUTATENbHASI CMECh Ha OCHOBE CyXO#l maToku siBisgercs 3¢(eKTUBHON KOPMOBOH 100aBKOM,
CIOCOOCTBYIOIIIEH  ONTUMHU3ALMKA  MeTabojiu3Ma, TMOJJICP)KAHUI0 TOMEOCTa3a U TOBBIIICHUIO
aJaNTallMOHHOTO MOTEHILIMAla OpraHu3Ma KOpOB-IIEPBOTENOK K CE30HHBIM CTpecc-(hakTopam.

Kniouegvie cnosa: roposvi-nepgoménku, spumpoyumsvl, JNeUKOYUmMbsl, 2eMOo2N00UH, KapOomuH,
kanvyuil, gpocghop, cezon 200a

HEMATOLOGICAL BLOOD PARAMETERS OF FIRST-CALF HEIFERS WHEN USING
CARBOHYDRATE-NUTRIENT MIXTURE BASED ON DRY MOLASSES IN THE DIET BY
SEASONS OF THE YEAR

Irina V. Mironova!, Eduard E. Davletshin?, Ruzel M. Khabibullin3,0ksana V. Krupina*, Azamat
M. Kalimullin®
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Abstract. The article presents the results of a study of the effect of a carbohydrate-nutrient
mixture based on dry molasses on the hematological parameters of first-calf heifers. The researches were
conducted on 40 animals divided into 4 groups (10 heads each): I — control, II, III and IV — experimental,
receiving a mixture in doses of 0.5 kg, 1.0 kg and 1.5 kg, respectively. The blood test was carried out in
spring and autumn using a hematology analyzer of the "GEMA 8-01-Astra" brand. Samples were taken
from the jugular vein of three animals from the group in the morning hours. In the course of the study, it
was found that the content of red blood cells in the blood of the experimental groups was higher than in
the control: in spring — by 3.06%, 5.10% and 4.76%, in autumn — by 3.28%, 6.05% and 5.71%,
respectively. The white blood cell content in the control group in the spring was 8.32 x 10%/1, which was
1.08-2.40% higher than in the experimental groups. In autumn, this indicator in the control was 7.34 x
10°/L, exceeding the values of the experimental groups by 1.22-2.45%. Similar dynamics was observed
in terms of hemoglobin content: the experimental groups exceeded the control. The mineral composition
of blood also changed: the calcium content in blood serum in autumn, compared to spring, increased by
2.77% in group I, by 1.52% in group II, by 0.36% in group III, by 1.11% in group I'V. Phosphorus content
increased by 3.30%, 3.70%, 3.19% and 2.73%, respectively. Thus, the use of a carbohydrate-nutrient
mixture based on dry molasses helps to improve hematological parameters and maintain mineral
metabolism in first-calf heifers. The effectiveness of the supplement is confirmed by a statistically
significant increase in key blood parameters in experimental animals compared to controls. Thus, a
carbohydrate-nutrient mixture based on dry molasses is an effective feed additive that helps optimize
metabolism, maintain homeostasis and increase the adaptive potential of the body of first-calf heifers to
seasonal stress factors.

Keywords: first-calf heifers, erythrocytes, leukocytes, hemoglobin, carotene, calcium, phosphorus,
season
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BUOJOT'MYECKUE U UHTEPBEPHBIE IOKA3ATEJIM PABOYUX ITYEJ ITPU
MMOATI'OTOBKE K 3UMOBKE

O3man Aizu6o', Ceeraana Hukoaaesna Xpanosa?, Aab¢pup I'adayuioBuuy Mannanos®
1:2.3poceniickuii rocynapcTBeHHBIH arpapHbiil ynusepcuter — MCXA umenu K. A. Tumupssesa,
Mocksa, Poccus
'althebo2343@gmail.com
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Pegepar. IloaroroBka mYenuHbIX ceMeld K 3MMOBKE SBISIETCS KIIIOYEBBIM  (PAKTOpPOM,
OTIPENIECTISIONIUM HMX COXPAaHHOCTh M PAaHHEBECEHHIOK MPOIYKTUBHOCTh. B wuccienoBaHuu H3y4eHBI
OHMOJIOTHYECKHe U MHTEPhEPHBIE TIOKa3aTeNu pabounx mYen OCeHHeH reHepanuu 45-i IMHUU KaprnaTCKOM
MOPOJBl M TIOMECHBIX CEMEW TpH TNPUMEHEHUU PaA3JIMYHBIX CXEM CTUMYJIHUPYIOUIEH MOAKOPMKH.
OkcnepuMeHT mpoBeAcH B 2023-2025 rr. Ha yuebHo-ombiTHON maceke ®T'BOY BO PTAY — MCXA
umenu K. A. Tumupszesa. ChopmupoBano 6 rpymnm no 5 cemeld B kaxjoil mopoae (Bcero 60 cemeit),
MOJTyYaBIIUX CaXapHBIH CHUPOIM, MEIOBOE CBITO, XJOPUCTBIA KOOanbT, mpeOuoTnk «HiuHM 2» U HuX
koMOuHanmu. OIEeHUBaAIM MacCy MUY€N, CTENEeHb Pa3BUTHS TJIOTOYHBIX JKEJIE3 U KUPOBOTO Teja, a TaKKe
Co/epaHUE JIMYMHOYHOTO MOJIOYKAa B S4YEHKaX ¢ TPEXCYTOUYHBIMU JIMYMHKAMU. Y CTaHOBJICHO
CTATUCTUYECKA 3HAYMMOE TMPEBOCXOJICTBO KAPIMATCKUX IMUET TO BCEM M3y4aeMbIM IapaMeTpaM.
HaubGonee 3¢ ¢heKTUBHBIMU OKA3aJUCh CXEMBI C MEIOBBIM CBITOM U XJIOPUCTBIM KOOATbTOM, a TaKke
caxapHbIM CHPOIIOM C MPEOMOTHKOM M KOOaabTOM: MpHpOCT Macchl muén noctur 11,2%, pasBurtue
JKUPOBOTo Tena yBenuuuiaoch Ha 37,3—40,6%, cekpeTopHasi akTUBHOCTb IJIOTOYHBIX JKENE3 COXPaHsIaCh
Ha BBICOKOM YPOBHE 110 KOHIIA OCEHH. [lomMecHBIE CeMbH MMOKa3ajdl CHUIKEHHYIO OT3BIBUMBOCTH Ha
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OMOXMMHYECKYI0 CTHUMYJSIIMIO W MEHee CTaOWIbHBIM MeTabomu3Mm. Pesynbratel 000CHOBBIBAIOT
WCIIONIb30BaHKe 45-i1 JIMHUU KapIaTCKON MOPOJbl B CENEKIMOHHBIX MpOorpaMMax Ha 3MMOCTOMKOCTH, a
pa3zpaboTaHHBIC PAIlMOHBI PEKOMEHIOBAHBI JUIS IIeJIEHANIPABICHHON (DU3HOIOTHYECKON MOATOTOBKY MUENT
K 3UMOBKE.

Kntouesvie cnosa: nuenogoocmeo, kapnamckas nopood, OCEHHsS 2eHepayusl, HCUposoe mejo,
2NIOMOYHbLE Jiceie3bl, CIUMYAUPYIOWAs NOOKOPMKA, XI0PUCMbII KODalIbm, npeduomux

BIOLOGICAL AND INTERIOR INDICATORS OF WORKER BEES IN PREPARATION FOR
WINTERING

Ozman Alzibo', Svetlana N. Khrapova?, Alfir G. Mannapov?
I-2.3Russian State Agrarian University — Moscow Timiryazev Agricultural Academy,
Moscow, Russia
lalthebo2343@gmail.com
khrapova@rgau-msha.ru, ORCID 0000-0002-1808-2302
354alfir@mail.ru, ORCID 0000-0002-5093-9740

Abstract. The preparation of bee families for wintering is a key factor determining their survival
and early spring productivity. The biological and morphological parameters of working bees of the
autumn generation from the 45th line of the Carpathian breed and hybrid families when using various
stimulative feeding schemes were studied in the research. The experiment was carried out in 2023-2025
at the educational and experimental apiary of the FSBEI HE RSAU — Moscow Agricultural Academy
named after K. A. Timiryazev. 6 groups of 5 families in each breed (60 families in total) were formed,
received sugar syrup, honey syrup, cobalt chloride, the prebiotic "Nanny 2" and their combinations. The
weight of bees, the degree of development of pharyngeal glands and fat body, as well as the royal jelly
content in cells with three-day-old larvae were evaluated. A statistically significant superiority of
Carpathian bees in all studied parameters was established. The most effective schemes were with honey
syrup and cobalt chloride, as well as sugar syrup with prebiotic and cobalt: the gain in bee weight reached
11.2%, the development of fat body increased by 37.3—40.6%, the secretory activity of pharyngeal glands
remained at a high level until the end of autumn. Crossbreed families showed reduced responsiveness to
biochemical stimulation and less stable metabolism. The findings justify the use of the 45th line of the
Carpathian breed in breeding programs for winter hardiness, and the developed diets are recommended
for targeted physiological preparation of bees for wintering.

Keywords: beekeeping, Carpathian bees, autumn generation, fat body, pharyngeal glands,
stimulative feeding, cobalt chloride, prebiotic
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CPABHUTEJBHOE N3YYEHUE UHTEHCUBHOCTH PA3BUTHA, MPOAYKTHUBHOCTH U
3UMOCTOMUKOCTHU CPEJHEPYCCKUX IMYEJI .
(APIS MELLIFERA MELLIFERA L.) B YCJIOBUSAX APOCJIABCKOU OBJIACTHU

Muxauna Koncrantunosuy Yyrpees!, Exarepuna Banepbesna Eropammuna?,
Exarepuna Auapeesna I'opuny®
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Pedepar. B crarbe mnpencraBieHbl pe3yJbTaThl CPAaBHUTEIBHOW OIEHKH YHUCTOMOPOIAHBIX
cpennepycckux (Apis mellifera mellifera 1L.) u MeTH3UPOBAaHHBIX MYET HEYCTAHOBICHHOTO
IPOUCXOXKACHUA B ycnoBusX SpocmaBckoil oOnactu. B pabore M3yduim HMHTEHCUBHOCTb Pa3BUTHSA,
IPOAYKTUBHOCTh M 3MMOCTOMKOCTH JIBYX Ipynm (o 25 cemelt B kaxoil). [Iporcxoxaenue onpenensiu
o OMOMOP(OJIOTUISCKUM TPU3HAKAM. DKCIEepUMEHT poBoawian B 20242025 rr. YCTaHOBJICHO, YTO B
Mae CpelHss Macca MU€I B METU3UPOBAHHBIX CeMbsX (2,24 Kr) mpeBblllaja MoKazaTeilb YUCTONOPOIHBIX
(2,03 kr) Ha 9,4%. OpHako MO KOJWUYECTBY paCIIONia JHAMPOBAIU YHUCTOMOPOIHBIE CPEIHEPYCCKHUE
muénel (204,1 npotuB 198,6 coren sueek). K cepeawHe uioHS pa3phiB YBETHUMIICS: Macca MUél y
YUCTOMOPOAHBIX cocTaBmia 3,72 kr (Ha 12,4% Beiie, yem y nomeceit), paciuioga — 448,7 coTeH sueek
(1a 9,6% Oomnbie). MenoBasi MPOTyKTUBHOCTH (BAJIOBBIM MEN) Yy CPETHEPYCCKUX MUEN OKa3aslach BBIIIE:
43,3 xr npotus 38,0 kr y MeTu3upoBaHHbIX (pazuuna 12,2%; P < 0,05). Koaddunment Bapuanun HIxKe y
yrctonopoanoit rpymmsl (5,11% npotus 8,56%). OceHblo Macca cpeHEPYCCKUX cemell nocturana 2,28
KI, oMecHbIX — 1,69 xr (Ha 25,9% wmenbiie; P < 0,01). Pacxon kopma 3a 3uMy Yy YMCTOIOPOJHBIX
coctaBun 12,7 kr, y metusupoBanHbix — 14,9 kxr (Ha 14,8% 6onbiie; P < 0,05). Pacxon Ha oiHYy yJI04YKYy —
1,71 u 1,95 kr cooTBeTcTBeHHO. BecHOM cpenHepycckue muéinbl umenu mMacey 2,48 kr (ua 19,8% Gosnbiie;
P <0,01), pactuiog — 186,4 coren siueek (Ha 15,1% OGomnbmie; P < 0,05). KonuuectBo moamopa y HUX
cocraBuiio 75,5 r, y nomeceit — 286,3 r (Ha 279,2% Oonbie; P < 0,001). B rpynne MeTu3npoBaHHbBIX
OTMEYEHBI ciieibl ToHoca (28% cemeit) u rubens 12% ceMelt; y YHCTONOPOIHBIX COXpaHHOCTh — 100%.
Takum 06pa3om, cpeHepyCcCcKue MYENBI TPEBOCXOAAT METU3UPOBAHHBIX 110 MHTEHCUBHOCTH Pa3BUTHS, 110
MeI0BOM MPOAYKTUBHOCTH U 3UMOCTOMKOCTH B YCIOBHIX SIpocinaBcKoi 00nacTu.

Knwuesvie cnoea: uucmonopoouvie cpeonepycckue nuénvl, MemusUpo8aHHvle  NUENDI,
UHMEHCUBHOCMb  pA36UMUs, MeO008as NPOOYKMUEHOCMb, 3UMOCMOUKOocmb, fpocnasckas obaacme,
COXpanHocmb nuenocemeu

COMPARATIVE STUDY OF THE DEVELOPMENT INTENSITY, PRODUCTIVITY AND
WINTER HARDINESS OF CENTRAL RUSSIAN BEES (APIS MELLIFERA MELLIFERA L.) IN
THE CONDITIONS OF THE YAROSLAVL REGION

Mikhail K. Chugreev!, Ekaterina V. EgorashinaZ?, Ekaterina A. Gornich?
I-2.3yaroslavl State Agrarian University, Yaroslavl, Russia
!Chugreev_mk@mail. ru@yarcx.ru, ORCID 0000-0001-5876-8715
2egorashina@yarcx.ru
3gornich@yarcx.ru, ORCID 0000-0002-3992-7386

Abstract. The article presents the results of a comparative assessment of purebred Central Russian
bees (Apis mellifera mellifera L.) and crossbred bees of unknown origin in the conditions of the Yaroslavl
region. The intensity of development, productivity and winter hardiness of two groups (25 families in
each) were studied in the work. The origin was determined by biomorphological features. The experiment
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was carried out in 2024-2025. It was found that in May the average weight of bees in crossbred families
(2.24 kg) exceeded that of the purebred bees (2.03 kg) by 9.4%. However, purebred Central Russian bees
were in the lead in terms of brood number (204.1 versus 198.6 hundred cells). By mid-June, the gap
increased: the weight of bees in purebred was 3.72 kg (12.4% higher than in crossbreeds), brood — 448.7
hundred cells (9.6% more). Honey productivity (gross honey) in Central Russian bees was higher: 43.3 kg
versus 38.0 kg in crossbreed bees (the difference was 12.2%; P < 0.05). The coefficient of variation was
lower in the purebred group (5.11% versus 8.56%). In autumn, the weight of Central Russian families
reached 2.28 kg, crossbreeds — 1.69 kg (25.9% less; P < 0.01). Feed consumption over the winter in
purebred animals was 12.7 kg, in crossbreds — 14.9 kg (14.8% more; P < 0.05). Consumption per seem of
bees was 1.71 and 1.95 kg, respectively. In spring, Central Russian bees had a mass of 2.48 kg (19.8%
more; P <0.01), brood — 186.4 hundred cells (15.1% more; P < 0.05). The amount of dead bees in them
was 75.5 g, in crossbreeds — 286.3 g (279.2% more; P < 0.001). In the group of crossbred families, traces
of diarrhea (28% of families) and the death of 12% of families were noted; in purebred animals,
preservation was 100%. Thus, the Central Russian bees are superior to the crossbred bees in terms of
development intensity, honey productivity and winter hardiness in the conditions of the Yaroslavl region.

Keywords: purebred Central Russian bees, crossbred bees, intensity of development, honey
productivity, winter hardiness, Yaroslavl Region, preservation of bee families
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OLIEHKA D®®EKTUBHOCTH KOPMOBOI JOBABKH «ABMOTOHUK» B IIOBBIINIEHAN
NPOAYKTUBHOCTHU U ®U3NOJOTNYECKOTI'O CTATYCA
KYP-HECYHIEK

BasienTuna Muxaiiiosna Baunnckan', ®exop UBanosuu Bacuiesuy?,
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2 3MockoBcKasi ToCylapCTBEHHAs aKaJeMHs BeTePHHAPHOIM MEIUIIMHBI U 6HOTeXHoIorun — MBA umenu
K. . Cxpsbuna, Mocksa, Poccus
'bachinskayal980@mail.ru, ORCID 0000-0001-7763-3066
*f_vasilevich@inbox.ru, ORCID 0009-0006-8634-0568
3san111194@mail.ru, ORCID 0000-0003-0786-5317
*sharkovaii98@gmail.com, ORCID 0009-0009-2800-4664

Pejgepar. B crathe mnpezacraBieHa OIEHKA BIUSHUA KOPMOBOM J00aBKH «AOHMOTOHHUK»
(rumponusar coeBoro Oesika, 0OOraméHHbIH BUTAMHHAMU W MHUKPOJIEMEHTaMH) Ha NMPOIYKTHBHBIE U
¢dusnonornueckue TIoOKa3aTenu Kyp-Hecymlek Kkpocca «Xaiicekc KopuuHeBbI». MccnenoBanue
IIPOBOAMJIM HAa KOHTPOJIBHOM M ONBITHOM Ipynmax NTULEI B TeueHue 51 cyTok. B xoxe skcnepumeHTa
YUUTBHIBAINUCH SIMIIEHOCKOCTh, AUHAMMKA KHBOW Macchl, a TakKK€ reMaTOJOTHYECKHEe U OMOXUMHUYECKHE
nokasareiau KpoBu. [Ipumenenue 1006aBku « AOHMOTOHHMK» CITIOCOOCTBOBAJIO IOCTOBEPHOMY MOBBIIIEHUIO
AWIIEHOCKOCTH: B OMNBITHOM rpymnme noixydeHo 41,2+1,08 diina Ha ogHy rosoBy npotusB 37,9+1,09 B
KOHTpoJIe. B ONBITHOI rpymie Takke OTMEUYEHO TOCTOBEPHOE YBEIMUEHUE )KMBOW MAcChl ITULBI. AHAIN3
reMaToJIOrMYecKUX IOKazaTeiaed BBISBHJI CTaTUCTUYECKH 3HAYMMOE CHUIKEHHE CKOPOCTH OCEAaHUS
sputporuToB (COJ), UTO CBUAETENHCTBYET O CHM)KEHUHU BBIPRKEHHOCTH BOCHAIMTENBHBIX MPOIECCOB.
bruoxumuueckue ucciaenoBaHUs MMOKa3alud JOCTOBEPHOE MOBBILIEHUE COJIEP/KaHUs Kejle3a B ChIBOPOTKE
kpoBu. [lo psny mnokaszarenel (KOJIMYECTBO SPUTPOLMTOB, COJEpXKaHHUE OOLero OenKka, KajbLMs)
OTMEUYEHBl TIOJIOKUTENbHbIE TEHICHIMH, OTpaXkalollhe yIydlleHHe OOMEHHBIX IPOIECCOB U
(U3UOTIOTHUECKOr0 COCTOSHUS NTULBL. [lomyyeHHble pe3yibTaThl CBHUJIETENBCTBYIOT O TOM, YTO
BKJIIOUEHUE KOPMOBOU /100aBKU «AOMOTOHUK» B PALlMOH Kyp-HECYIIEK COMPOBOXAAETCS YIyUIIEeHHEM
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MMPOAYKTUBHBIX U (I)I/ISI/IOJIOFI/I‘-IGCKI/IX HOKa3aTeHeﬁ, HC OKa3bIBACT HCTATHBHOI'O BJIMSAHUSA Ha OPraHU3M
IITHULBI 1 MOXKCET OBITE PEKOMEHAOBAHO JJIA MCIIOJb30BaHW B IIPOMBIIIJIICHHOM ITHULIEBOACTBE.

Knrouesnie cnosa: Kopmoeas 000a6Ka HA OCHOBE 2u0p0ﬂu3ama coesoco 56.711('61, npodykmuenocmb
Kyp-HeCYyulex, }ZZZL;GHOCKOCWZb, ((A6u0m0HI/lK)), cemamornozudeckue u OUoXumMuyeckue noKkazamenu

EFFECTIVENESS EVALUATION OF THE FEED ADDITIVE "ABIOTONIC" IN INCREASING
THE PRODUCTIVITY AND PHYSIOLOGICAL STATUS OF LAYING HENS

Valentina M. Bachinskaya', Fedor 1. Vasilevich?,
Dmitriy V. Gonchar?, Anastasiya V. Sharkova?

I-2Russian State Agrarian University — Moscow Timiryazev Agricultural Academy,
Moscow, Russia
23Moscow State Academy of Veterinary Medicine and Biotechnology — MVA by K. 1. Skryabin, Moscow,
Russia
'bachinskayal980@mail.ru, ORCID 0000-0001-7763-3066
*fovasilevich@inbox.ru, ORCID 0009-0006-8634-0568
3san111194@mail.ru, ORCID 0000-0003-0786-5317
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Abstract. The article presents an assessment of the effect of the feed additive "Abiotonic"
(soybean protein hydrolysate enriched with vitamins and microelements) on the productive and
physiological indicators of laying hens of the "Hisex brown" cross. The research was conducted on the
control and experimental groups of poultry for 51 days. Laying ability, live weight dynamics as well as
hematological and biochemical blood parameters were taken into account during the experiment. The use
of the additive "Abiotonic" contributed to a significant increase in laying ability: 41.2+1.08 eggs per head
were obtained in the experimental group versus 37.9£1.09 in the control. A significant increase in the live
weight of poultry was also noted in the experimental group. Analysis of hematological parameters
revealed a statistically significant decrease in the erythrocyte sedimentation rate (ESR), which indicates a
decrease in the severity of inflammatory processes. Biochemical studies have shown a significant increase
in serum iron content. For a number of indicators (the number of red blood cells, the content of total
protein, calcium), positive trends were noted, reflecting an improvement in metabolic processes and the
physiological state of poultry. The results obtained indicate that adding the feed additive "Abiotonic" in
the diet of laying hens is accompanied by an improvement in productive and physiological indicators,
does not have a negative effect on the body of poultry and can be recommended for use in industrial
poultry farming.

Keywords: feed additive based on soy protein hydrolysate, productivity of laying hens, laying
ability, Abiotonic, hematological and biochemical parameters
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BO3MOKHOCTHU IPUMEHEHUSA YO-CIIEKTPO®OTOMETPUMU IS KOHTPOJIA
KAYECTBA HEKOTOPBIX HE®AJIOCIIOPUHOB
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Pedepar. B craTthe paccmarpuBaroTCs METOIbl KOHTPOJIA KadecTBa 1e(aloCIOPUHOB, KOTOpHIE
PEKOMEHJOBaHbl YaCTHBIMH (hapMaKONEeHHbIMH CTaThIMU. OCHOBHBIMH METOJAMH HIACHTU(UKAMH U
KOJIMYECTBEHHOTO aHaiM3a SIBISIIOTCS MH(paKpacHas CIEKTPOCKOMHS M KHUAKOCTHAas Xpomarorpadus
COOTBETCTBEHHO. M3BECTHO, YTO OCOOCHHOCTH CTPOEHHUS MOJIEKYJSIPHBIX CTPYKTYpP LEe(haloCIIOpUHOB
00yCIIOBIMBAIOT 3HAYUTEIHHOE MOTJIONIEHHEe UMHU H3inydeHus ¢ anuHoi BosHbl 200-300 uMm. B 1O *xe
BpEMsI IPAKTUYECKHU HE UCIOJIb3yeTcsl MeTo]l Y D-CreKTPOCKOINHU, KOTOPBIM OTINYAETCS JOCTYITHOCTHIO,
TOYHOCTBIO U MPOCTOTON BBINOJIIHEHUA. B paboTe mpUBOAATCS Pe3yNbTaThl HSKCIIEPUMEHTAIbHBIX JaHHBIX
0 xapakrtepe Y®D-CIeKTpOB HEWTPaIbHBIX BOJHBIX PACTBOPOB 1e(aTOCTIOPHHOB, TOIYYECHHBIX
pPacTBOPEHHEM BEIIECTB B BOJAE OYMILNEHHOW, M Y®D-CIEKTpOB, TIJ€ B KadyecTBE pacTBOPUTENIEH
MCIIOJIb30BAIMCh PACTBOPHI XJIOPUCTOBOIOPOAHON KUCIOTHI MU HAaTpUs ruapokcuaa. O0beKTaMu U3yueHus
OBUIM MpeAcTaBUTENH 11e(haIoCOPUHOB, KOTOPhIE HIUPOKO MPUMEHSIOTCS B BETEPUHAPHON MEIUIIUHE:
HaATpHUEBBIE CONM e TpUaKcoHa, negruodypa, nedpypokcuma. Y CTAaHOBICHO, YTO B KUCIIOW H IIEITOYHOM
cpelie M3MEHSIIOTCS 3HaUeHUs UIMH BOJIH, MPH KOTOPBIX HAOIIOAAeTCd MaKCUMAIbHOE U MHUHHMAIBLHOE
3HAQYEHHE ONTHYECKOW IUIOTHOCTH PACTBOPOB IIO CPABHEHUIO C TAaKOBBIMH B HEWTpanbHOU cpene. M3
MPEJICTaBICHHBIX 1e(aTocnopuHoB Haubosee cuibHO u3MeHsiercs Y D-cnektp uedruodypa HaTpus B
HICJIOYHOM cpefie: HAabJII0AaeTCsl TUIICOXPOMHBIN CABUT MAKCUMYyMa ONTHYECKOU IIOTHOCTH OT 290 HM 110
245-250 um. B Y®-cnektpe nedrprakcona HaTpus HabmogaeTcss 0aTOXpOMHBINA CIBUT B KHCIIOH cperne
ot 250 mo 265 uMm. Xapakrtep Y®d-cnekrpa ne@ypokcuma HaTpusi B IICIOYHOM U CIAOOKHCIION cpene
IIPAKTUYECKH HE u3MeHseTcs. COBOKYITHOCTh NOJMyUEHHBIX Y D-CIIEKTPOB, KOTOPBIE HUMEIOT XapaKTEPHBIE
JUISL K&KJIOTO BEIIECTBAa MAaKCUMYMBbl U MUHHUMYMBI norjomeHus: Y ®-nu3inydenns, MOKHO HCIIOIb30BaTh
JUISL OCYILIECTBIICHHS] KOHTPOJISL Ka4eCTBa JJaHHBIX 11e(alOCTIOPUHOB.

Knwuesvie cnosa: YD-cnekmpogpomomempus, YD-cnekmpovl, aHmubuomuxuy, yeghaiocnopumsi,
yepmpuaxcon nampus, yedpmuoyp nampusi, ye@ypoxkcum Hampus, ONMu4ecKas NiIomHOCMb pacmeopa

POSSIBILITIES OF APPLICATION OF UV SPECTROPHOTOMETRY FOR QUALITY
CONTROL OF SOME CEPHALOSPORINS

Irina Yu. Postrash!, Daria T. Agaeva?, Tatyana V. Bondar?
1.2:3Vitebsk Order of the Badge of Honour State Academy of Veterinary Medicine,
Vitebsk, Republic of Belarus
lirina270860@mail.ru, ORCID 0000-0001-9209-1146
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3navitogirl@gmail.com

Abstract. The article discusses the quality control methods of cephalosporins, which are
recommended by private pharmacopoeial monographs. The main methods of identification and
quantitative analysis are infrared spectroscopy and liquid chromatography, respectively. It is known that
the structural features of the molecular structures of cephalosporins cause them to significantly absorb
radiation with a wavelength of 200-300 nm. At the same time, the method of UV spectroscopy which is
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distinguished by availability, accuracy and ease of implementation is practically not used. The paper
presents the results of experimental data on the nature of the UV spectra of neutral aqueous solutions of
cephalosporins obtained by dissolving substances in purified water, and UV spectra, where solutions of
hydrochloric acid and sodium hydroxide were used as solvents. The objects of study were representatives
of cephalosporins, which are widely used in veterinary medicine: sodium salts of ceftriaxone, ceftiofur,
cefuroxime. It was found that in an acidic and alkaline medium, the values of wavelengths change, at
which the maximum and minimum values of the optical density of solutions are observed, compared to
those in a neutral medium. Of the cephalosporins presented the UV spectrum of ceftiofur sodium changes
most strongly in an alkaline medium: a hypsochromic shift of the maximum optical density from 290 nm
to 245-250 nm is observed. In the UV spectrum of ceftriaxone sodium, there is a bathochromic shift in an
acidic medium from 250 to 265 nm. The nature of the UV spectrum of cefuroxime sodium in an alkaline
and slightly acidic medium practically does not change. The set of obtained UV spectra, which have
specific maxima and minima of UV radiation absorption for each substance, can be used for quality
control of these cephalosporins.

Keywords: UV spectrophotometry, UV spectra, antibiotics, cephalosporins, ceftriaxone sodium,
ceftiofur sodium, cefuroxime sodium, optical density of solution
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Pedepar. B cratbe npenctaBieHbl pe3ysbTaThl KOMIIEKCHOTO HCCIIEIOBAaHUS BIIUSHUS YPOBHS
MOJIOYHOH NPOJYKTUBHOCTU KOPOB KOCTPOMCKOM MOpOJBI 32 MEPBYIO JIAKTALMIO HA UX MOCIEIYOIee
POJYKTUBHOE JIOJTOJIETHE U MOXXU3HEHHYI0 MPOAYKTHBHOCTh. PaboTa BBINOJIHEHA HAa OCHOBE aHAIM3a
JAHHBIX TEPBUYHOIO 300TEXHHYECKOIO U IUIEMEHHOrO Yy4éra 4YeThIpEX IIJIEMEHHBIX XO34HCTB
KoctpoMmckoil o6macTti ¢ mpUMEHEeHHEeM METOJ0B OnoMeTpuyeckoi oOpabOTKH C HCHOIb30BaHUEM t-
kputepus CTblo/ieHTa. YCTaHOBJEHO, YTO B OOJBUIMHCTBE H3YYEHHBIX XO3SIMCTB (PU3MOJIOTHYECKH U
SKOHOMHYECKH OOOCHOBAaHHBIM ONTHMAIbHBIM JMANA30HOM YAOS 3a MEpBYIO JAKTAllUIO SBISETCS
untepBan 4001-5000 xr mosnoka. JKMBOTHBIE C JaHHBIM YPOBHEM HPOJYKTHUBHOCTH JIEMOHCTPUPYIOT
MaKCHUMaJbHbIE NTOKa3aTeIu MPOLYKTUBHOIO Aojiroserus — ot 5,1 no 7,8 makranuu B 3aBUCHMOCTH OT
XO35IICTBA, @ TaKKe BBHICOKHE 3HAUEHUS MOXKU3HEHHOTO ya0s. JJoka3aHo, YTO MPEBBIIICHUE YJI0SI CBBIIIE
5000 xr compoBOXAAETCA MPOTPECCUPYIOIIUM COKPALIEHUEM TPOJOJKUTENBHOCTH XO039HCTBEHHOTO
UCIIONb30BaHusl KopoB. HawuOosiee BbIpakeHHOe CHIKeHue jponronerus (mo 3,0-3,5 nakranun)
HaOJroaeTcsl y KMBOTHBIX C yJOeM 3a MepByio jakranuio Oonee 8000 Kr, 4yTO CBHIETEILCTBYET O
Yype3MepHON (U3MOJIOTMYECKON Harpy3ke Ha OpraHu3M U MPEXJIEBPEMEHHOM BBIOBITUM W3 CTaja.
BrigBiena cyiiecTBeHHas MEXXO3sicTBeHHass BapuabenbHOCTh mokazareneil: B OOO «Arpodupma
«IInanera» u CIIK xonxo3 «Ponunay Hawtydime pe3yiabTaTsl 3agukcupoBanbl B rpymnmne 4001-5000 xr,
torga kak B OOO «MuHckoe» ontuMmanbHOM okazanachk rpynna 5001-6000 kr, uto yka3bIBaeT Ha
BJIMSTHUE JIOTOJIHUTENBHBIX TEXHOJOTUYECKUX (DaKTOpOB (YCIOBUS KOPMIICHHUS, COAEpIaHUs, CHUCTEMa



BbIOpakoBKM). CTAaTUCTUYECKM 3HAYMMBIX Pa3IMYUil MO TOXH3HEHHOMY YAOI0 MEXAy TpyHIaMu B
OOJBIIMHCTBE CIy4YacB HE BBISBICHO BBHUJY BBICOKOW BapuHaOEIbHOCTH AAHHBIX U KOMIIEHCATOPHOI'O
s deKTa: BHICOKHE yI0H 3a JIAKTAIHIO Y KOPOTKOKHUBYIIMX KUBOTHBIX HUBEIUPYIOTCS MPEUMYIECTBAMH
JUINTEJIBHOTO HCIIOJIBb30BaHUSL 0COOE C yMEpeHHOM MNpOAYKTUBHOCTHIO. llomydeHHble pe3ysbTaThl
HOJTBEPKIAIOT HEOOXOIUMOCTh Mepexo/ia OT CTPATerH MAaKCUMAJILHOTO pa3/ios K cOalaHCUpOBaHHBIM
IOJX0/1aM B CEJIEKIIMUM M YNpPaBJIEHUHM CTAJ0M, a Takxke pa3paboTku U (epeHIUpPOBaHHBIX CHUCTEM
KOPMJICHHS U COJEPKaHUA C YYETOM KOHKPETHBIX YCIOBUM Ka)X0r0 X0341CTBa.

Knroueswvie cnosa: xocmpomckas nopooa, npooykmugHoe 00j20jiemue, NONCUSHEHHAS. MOTOYHAs
NPOOYKMUBHOCMb, YOOU 3a NeP8yI0 TaKMayuro, npoooHCUMENbHOCIb XO3AUCMBEHHO20 UCNONb308AHUS,
Jakmayus, niemeHnuvle xosaticmea Kocmpomckotl obnacmu, pazooiu nep8oménok, 6blOpaKosKa Kopos,
ceneKyuoOHHO-nIeMeHHas paboma

THE INFLUENCE OF MILK YIELD LEVEL FOR THE FIRST LACTATION ON THE
PRODUCTIVE LONGEVITY AND LIFETIME PRODUCTIVITY OF KOSTROMA BREED
COWS IN BREEDING ENTERPRISES OF THE KOSTROMA REGION

Dmitriy S. Kazakov!, Sergey G. Belokurov?, Viktoriya A. Karabinova?,
Anastasiya I. Volkhonova*

12,3, 4K ostroma State Agricultural Academy, Karavaevo, Russia
rammfak@mail.ru, ORCID 0000-0001-6050-5690
’rammfak@yandex.ru, ORCID 0000-0002-6404-0453
3vkarabinova@inbox.ru, ORCID 0009-0007-2868-9232
*20kacher02@mail.ru, ORCID 0009-0001-1854-5223

Abstract. The article presents the results of a comprehensive study of the influence of the milk
yield level of Kostroma breed cows for the first lactation on their subsequent productive longevity and
lifetime productivity. The research was based on the data analysis of the primary zootechnical and
breeding records of four breeding farms of the Kostroma region using biometric processing methods
using the Student's t-test. It has been established that in most of the farms studied, the physiologically and
economically justified optimal range of milk yield for the first lactation is the interval of 4001-5000 kg of
milk. Animals with this productivity level demonstrate maximum indicators of productive longevity —
from 5.1 to 7.8 lactations, depending on the farm, as well as high values of lifetime milk yield. It has been
proven that exceeding the yield of over 5000 kg is accompanied by a progressive reduction in the duration
of economic use of cows. The most pronounced decrease in longevity (up to 3.0-3.5 lactations) is
observed in animals with milk yield for the first lactation of more than 8000 kg, which indicates excessive
physiological stress on the body and premature culling from the herd. A significant inter-farm variability
of indicators was revealed: in OOO "Agrofirma Planeta" and APK collective farm "Rodina", the best
results were recorded in the 4001-5000 kg group, while in OOO "Minskoye" the 5001-6000 kg group
turned out to be optimal, which indicates the influence of additional technological factors (feeding and
housing conditions, culling system). In most cases, no statistically significant differences in lifetime milk
yield between the groups were found due to the high data variability and the compensatory effect: high
milk yields per lactation in short-lived animals are offset by the advantages of long-term use of
individuals with moderate productivity. The results obtained confirm the need to move from a strategy of
maximum increasing the milk yield to balanced approaches in breeding and herd management, as well as
to develop differentiated feeding and housing systems taking into account the specific conditions of each
farm.

Keywords: Kostroma breed, productive longevity, lifetime milk production, first-lactation milk
yield, duration of economic use, lactation, breeding farms of the Kostroma Region, increasing milking
capacity of a heifer, cow disposal, animal selection and breeding work
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OCOBEHHOCTHU 3SKCTEPBEPA KOE’OB-HEPBOTE.JIOK KOCTPOMCKOM IMOPO/bI
PA3HbBIX IMHUU U POACTBEHHBIX I'PYIIII

Anacracus Cepreesna Cmopukosa', Hanesxna Cepreesna Bapanosa?,
Anrton Anekcanaposnyd Koposes?

I 2Koctpomckas rocyjapcTBeHHas celbckoxo3aiicTBennas akaaemus, Kapasaeso, Poccus
3KocTpoMCKoii perroHaIbHbIH HH(POPMAITMOHHO-CENEKITMOHHBIH 1IeHTp rpn KocTpoMckoii
roCyJIapCTBEHHOM CEJIbCKOXO03AMCTBEHHOM akaaeMmuu, KapaBaeso, Poccust
'nastasya.cs@mail.ru, ORCID 0000-0001-8198-0685
baranova-ns2@yandex.ru, ORCID 0000-0001-5123-848X
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Pedepar. B crathe npeacraBieHbl pe3yibTaThl UCCIEIOBAHUS SKCTEPHEPHBIX U MPOAYKTHUBHBIX
OCOOEHHOCTEH KOPOB-TIEPBOTENOK KOCTPOMCKOM TIOPOJIbI, OTHOCAINMUXCS K Pa3sHbIM JIMHUSIM U
ponactBeHHbIM rpymmnaMm (1. Jlagka 2537, ponactBennas rpynna Konnentpara 106157, poactBenHas
rpynna Mepuauana 90827) B ycnoBusAX IieMeHHOTO penpoaykropa Koctpomckoii obmactu. IlpoBenén
aHaJIU3 OCHOBHBIX IMPOMEPOB TeJla, MHACKCOB TEJIOCIOKEHUS U TIOKa3aTellei MOJIOYHON MPOIYKTHBHOCTH
(ynoit 3a 305 nHeil nakrauuu, cojep)kKaHue KMpa U Oelka B MOJIOKE, KOJIMYECTBO >KUpa U Oelka,
KOA(P(UIIMEHT MOJOYHOCTH). YCTAHOBJIEHO, YTO KOPOBBI-NEPBOTEIKU  POJCTBEHHOM  TPYIIIBI
Konnenrpara 106157 ornuuarorcs Oonee KPYHMHBIMH pa3MepaMHu, TapMOHHYHBIM DPa3BUTHEM U
HAUBBICIIEH MOJOYHOW MPOTYKTUBHOCTHIO, @ TAKXKE BBICOKOW BBIPABHEHHOCTBHIO MPHU3HAKOB. JKUBOTHBIE
JPYTUX JHHAK ¥ TPYMI YCTYMAlOT 1O Y010, HO UMEIOT OCOOCHHOCTH TEJIOCIOKEHUs. B maHHO# cTaThe
MOJYEPKUBACTCS 3HAYUMOCTH CEJICKIIMOHHOM paboThl C JTUHUSMU M POJCTBEHHBIMU TPYIIaMU IS
HOBBILICHUS] MPOJYKTUBHOCTH, COXPAHEHUS 3J0POBbSl U JIOJITOJIETHS >KUBOTHBIX, YTO CIIOCOOCTBYET
YCTOWYMBOMY Pa3BUTHIO MOJIOYHOTO CKOTOBO/JICTBA.

Knroueswvie cnosa: kocmpomckas nopooa, Kopogvl-nep8oménku, 3a800CKuUe JUHUU, POOCMBEHHbIe
2pYnnbl, OYeHKa IKCmepbepa, NPOMepbl, UHOEKCbl MENOCI0NHCEHUS, MONOYHAS NPOOYKMUBHOCb

EXTERIOR FEATURES OF FIRST-CALF COWS OF THE KOSTROMA BREED OF
DIFFERENT LINES AND RELATED GROUPS

Anastasiya S. Smorchkova', Nadezhda S. Baranova?, Anton A. Korolev?
l.2K ostroma State Agricultural Academy, Karavaevo, Russia
3Kostroma Regional Information and Breeding Center at the Kostroma State Agricultural Academy,
Karavaevo, Russia
'nastasya.cs@mail.ru, ORCID 0000-0001-8198-0685
baranova-ns2@yandex.ru, ORCID 0000-0001-5123-848X
3toscha.koroliow@yandex.ru, ORCID 0000-0003-1561-5449

Abstract. The article presents the results of a study of the exterior and productive features of first-
calf cows of the Kostroma breed belonging to different lines and related groups (1. Ladok 2537, related
group Koncentrat 106157, related group Meridian 90827) in the conditions of the breeding reproducer of
the Kostroma region. An analysis of the main body measurements, body conformation indices and
indicators of milk productivity (milk yield for 305 days of lactation, fat and protein content in milk, fat
and protein amount, milk yield coefficient) was carried out. It has been established that first-calf cows of
the related group Koncentrat 106157 are distinguished by larger sizes, harmonious development and the
highest milk productivity, as well as a high uniformity of signs. Animals of other lines and groups are
inferior in yield, but have constitutional peculiarities. This article emphasizes the importance of breeding


mailto:1nastasya.cs@mail.ru
mailto:2baranova-ns2@yandex.ru

work with lines and related groups to increase productivity, preserve the health and longevity of animals,
which contributes to the sustainable development of dairy cattle breeding.

Keywords: Kostroma breed, first-calf cows, breeding lines, related groups, exterior assessment,
measurements, body conformation indices, milk productivity
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CPABHUTEJIbHAA TEHETUYECKAS XAPAKTEPUCTUKA MUKPOCATEJ/UVIMTHOI'O
IMPO®UJIA KOPOB IOJIITHHCKOMU ITOPO/JIbI IBYX HOIIYJIALIUU

E.TI. CkBopuosal, O. B. ®uiuunckan?, [I. A. Cmupnos?, JI. Poapurec Meaepoc?,
W. A. 3aneros®
1:2.3.4.5 dpocmaBckuii rocyJapcTBEHHBIH arpapHblii yHUBEpCHTeT, SIpociapis, Poccus

ABTOp, OTBETCTBEHHBIN 3a nepenucky: Enena ['amepoBna CKBOPIIOBA,
e.skvorcova@yarcx.ru, ORCID 0000-0003-0699-7959

Pedepar. [IpoBenén ananu3 reHeTUYECKON CTPYKTYpPBI JBYX IPYIIlI KPyIHOTO POraToro CkKora
rommtuHckor opoasl 3 OO0 «IlnemsaBoa bapeiouHo» (BAR, n = 297) u Arpodupma «/leTanHckoe
(EKO, n = 826) ¢ ucnosnb3oBanueMm 11 mukpocaremmuTHbeIX J0KycoB (TGLA227, BM2113, TGLAS3,
ETHI10, SPSI115, TGLAI122, INRA23, TGLAI126, BM1818, ETH225, BM1824). OnpeneneHbl 4acTOTHI
ajlsieneld, MOKaszaTelu TeHEeTHYEeCKOro paszHooOpasus (cpeanee U S(PQPEeKTUBHOE YHUCIO aJlIeNei,
HaOJr0TaeMasi M OJKUJaeMast TeTepO3UTOTHOCTh, HCKC [llenHoHa), KoaumeHTs nHOpUaHHTA (Fis), a
Takke reHeruueckas nuddepentmanus (Fst) u aucranuuu Hes. YcranosneHo, uro rpymmna BAR
XapakTepu3yeTcsi 60ee BRICOKMM YPOBHEM aJlIeIbHOTO pazHooOpasus (Na = 8,27, Ne = 3,84, I = 1,45)
no cpaBHenuto ¢ EKO (Na = 6,36, Ne = 3,18, I=1,27). B BAR BrisiBieHo 15 mpuBaTHbIX aijeneil, B
EKO — uu onnoro. HaGmionaemass rerepozurotHocts B BAR (0,725) He3HauuTeNbHO MpPEBbIMIACT
oxkunaemyto (0,700), Fis = —0,035, uto yka3piBaeT Ha u30bITOK rerepo3uror. B EKO nokazatenu 61u3ku
K paBHOBecHBIM (Ho = 0,643, He = 0,646, Fis = 0,005). 3nauenue napuoro Fst cocrasumno 0,0111, Nm =
22,3, renetndeckoe ToxaecTBo Hes > 0,95, uto cBumerenbcTByeT 00 oueHb cinaboil auddepeHuuanuu u
MHTEHCUBHOM IOTOKE IeHOB Mexay rpynnamu. Takum oOpa3zom, BAR u EKO renernuecku Omu3ku u
MOTYT paccMaTpUBaTbCi Kak eauHas momyssiius, ofgHako cTtano u3 OOO «llnemsaBon bapeiouno»
oOnanaer Ooliee BBHICOKMM T€HETHYECKHUM DPa3HOOOpa3veM, YTO BaKHO YUMUTHIBATh MPHU CENEKIIMOHHO-
MJIEMEHHOM padoTe.

Kniouesvie cnoesa: prngle pOZﬂWlblﬁ cKom, 2O0JqUMmMuUuHCKAA nopoda, MUKpocameiiiumal,
ceHemuvyeckoe pa3H006pa3ue, cemepo3ucontHocms, npusammbvle ajlieiu

COMPARATIVE GENETIC CHARACTERISTICS OF THE MICROSATELLITE PROFILE OF
HOLSTEIN COWS OF TWO POPULATIONS

E. G. Skvortsova!, O. V. Filinskaya?, D. A. Smirnov?, L. Rodriguez Mederos*, 1. A. Zaletov®
1.2.3.4.5yaroslavl State Agrarian University, Yaroslavl, Russia

Author responsible for the correspondence: Elena G. Skvortsova,
e.skvorcova@yarcx.ru, ORCID 0000-0003-0699-7959

Abstract. The genetic structure of two groups of Holstein cattle from OOO "Plemzavod
Barybino" (BAR, n = 297) and Agrofirm "Detchinskoe" (EKO, n = 826) was analyzed using 11
microsatellite loci (TGLA227, BM2113, TGLAS53, ETHI0, SPS115 TGLAI22, INRA23, TGLAI26,
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BM1818, ETH225, BM1824). Allele frequencies, genetic diversity indices (average and effective number
of alleles, observed and expected heterozygosity, Shannon index), inbreeding coefficients (Fis), as well as
genetic differentiation (Fsf) and Ney distances were determined. The BAR group was found to have a
higher level of allelic diversity (Na = 8.27, Ne = 3.84, I = 1.45) compared to EKO (Na = 6.36, Ne = 3.18,
1 =1.27). 15 private alleles were identified in BAR, while there was no one in EKO. The observed
heterozygosity in BAR (0.725) is slightly higher than expected (0.700), Fis = —0.035, which indicates an
excess of heterozygotes. In EKO, the indicators are close to equilibrium (Ho = 0.643, He = 0.646, Fis =
0.005). The paired Fst value was 0.0111, Nm = 22.3, Ney's genetic identity > 0.95, which indicates very
weak differentiation and intense gene flow between groups. Thus, BAR and EKO are genetically close
and can be considered as a single population, but the herd from OOO "Plemzavod Barybino" has a higher
genetic diversity, which is important to take into account in animal selection and breeding work.

Keywords: cattle, Holstein breed, microsatellites, genetic diversity, heterozygosity, private alleles
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BJIUAHUE YCTOMYUBOCTH ABUKEHUS MAIIMHHO-TPAKTOPHOI'O ATPET'ATA HA
MHTEHCUBHOCTD U3HOCA KYJIbTUBATOPHBIX JIAIT B YCJIOBUAX CKJIOHA

Capus BaueiieBna Tapacosa'!, Hukonaii Muxaiiiosuu Osxeros?
I 2Cankr-TleTepOyprekuii rocy1apcTBEHHBII arpapHblil yHUBEPCUTET,
Cankr-IlerepOypr, [Tymkun, Poccus
Isaria20@mail.ru, ORCID 0009-0001-8347-2534
%kaf.atts@spbgau.ru, ORCID 0009-0003-2355-6394

Pedepar. B crathe mnpencraBieHa MaremMaTHyeckas MOJENb CHJIOBOTO B3aUMOJIEHCTBHS
3JIEMEHTOB MAIMHHO-TPaKTOpHOro arperara ¢ KyiabTtuBaropom KPH-5,6B mnpu pabore Ha ckioHe.
Pa3zpaborana meronuka pacuéra nepepacrpelesieHus] BEepTHKAJIbHBIX HAarpy30K Ha ONOPHBIX KoJécax
KyJIbTUBATOpa, OOYCIIOBJIEHHOTO JEHCTBUEM CKATHIBAIOUIEH COCTaBISAIOMIEH CHUJIBI TSKECTH TIpU
JBIDKEHUH 110 CKJIOHY. YCTaHOBJIEHO, YTO Ja)K€ Ha CKJIOHAX YMEpEeHHOW KpyTusHbl (5—8°) mpoucxoaut
NEepeKoC pambl KyJIbTHBATOPA, MPHUBOIALIMI K HEpaBHOMEpPHOHN TIiayOumHE Xoaa paboyux OpraHoB Ha
pasHbIX CeKIMAX. PazHOCTh ITyOMH XOAa MEXAy JalaMH, pacrojOXeHHbIMH Ha HUXKHEH U BepXHeH
CTOpPOHAX CKJIOHA, focturaet 20,5 MM Mpu yrie HakjoHa 8°, YTO MPEBBIIAET arpOTEXHUYECKUE JJOMYCKU
U CO3Ja€T YCIIOBHs JUIsl YCKOpPEHHOro abpa3uBHOro M3Hoca. [lomyueHHBIE pe3ysbTaTbl MOTYT OBITH
UCIOJIb30BaHbl IPHU pPa3pabOTKEe METOJO0B KOMIIEHCAIMM MepeKoca paMbl M ONTHUMM3AILUHN PEKUMOB
paboThI HIMPOKO3aXBAaTHBIX KYJIBTUBATOPOB B YCIOBUSIX CKJIOHHOTO 3€MJICACIIHSL.

Kntwuesvie cnoea: xynomusamop KPH-5,6B, mawunHo-mpakmopuwii aspecam, CKIOHHOE
3emnedenue, nepexoc pamvl, abpa3UEHblL USHOC, CMPENLYAMAsL 1aNnd

THE EFFECT OF THE MACHINE-TRACTOR UNIT MOVEMENT STABILITY ON THE
WEAR RATE OF CULTIVATOR SHOVELS IN SLOPE CONDITIONS

Sariya V. Tarasova!, Nikolay M. Ozhegov?
I-2Saint-Petersburg State Agrarian University, Saint-Petersburg, Pushkin, Russia
'saria20@mail.ru, ORCID 0009-0001-8347-2534
*kaf.atts@spbgau.ru, ORCID 0009-0003-2355-6394

Abstract. The article presents a mathematical model of the force interaction of the machine-
tractor unit elements with the cultivator KRN-5.6V when operating on a slope. A method for calculating
the redistribution of vertical loads on the support wheels of the cultivator, due to the action of the rolling
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component of gravity when moving along the slope, has been developed. It has been established that even
on slopes of moderate steepness (5—8°), the cultivator frame is skewed, leading to an uneven depth of the
working tools in different sections. The difference in the working depths between the shovels located on
the lower and upper sides of the slope reaches 20.5 mm at an angle of inclination of 8°, which exceeds the
agrotechnical tolerances and creates conditions for accelerated abrasive wear. The obtained results can be
used in the development of methods for compensating of frame tilt and optimizing the operating modes of
wide-span cultivators in mountain farming conditions.

Keywords: KRN-5.6V cultivator, machine-tractor unit, mountain farming, frame tilt, abrasive
wear, duckfoot shovel
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AHAJIN3 HYKJIEOTHIHBIX IOCJIEJIOBATEJBHOCTEM T'EHA COI JINHA U3
TEOT'PA®UYECKH YJIAJTEHHBIX TOYEK

IIaxpom Cajpapanuesud boponos
SpocnaBckuil rocyiapcTBEHHBIN arpapHblil yHUBepcHUTET, Spocnasib, Poccus
4209@student.yarcx.ru

Pedepar. I[Iposenén in silico ananu3 HyKJIEOTUIHBIX IOCIIEJOBATEIbHOCTEN reHa HUTOXpoM-C-
okcuaasbl cyobenuuunbl 1 (COI) mutoxonapuansHoit JIHK muasS oObikHOBeHHOTO (7inca tinca L.),
nernonnpoBanHbix B GenBank. BriOopka Biirouama mecTp 00pas3ioB U3 reorpaduyeck ynanéHHBIX
touek (Hopserus, ['epmanusi, bocuus u I'epueroBuna, ABctpus, Kanama, Typuus), oXBaThIBAIOLIUX
NPUPOIHBIA apeall U PEerHOHBI MHTPOIYKIMHA. MHOXECTBEHHOE BBHIpAaBHHUBAHHE, PAcuéT p-TUCTAHIUN U
dunoreneTnyeckuii aHanu3 BBINONHEHBI B mporpaMMe MEGA X MeTogqoM MakCUMalbHOTO
npaBaonogooust (moxens TNO93+G). PesynpraThl mokazanu dYETKOE pasleiieHue o0pas3loB Ha JBE
KJIACTepHBIE TPYIIbI, COOTBETCTBYIOLIME 3alMagHOM M BOCTOYHOM (umorpymmam. MexrpymnmnoBbie
reHeTHYeCKrue AaucTaHiuu coctaBwm 1,19—1,36%, Torga kak BHYTPH KaXIOW TPYIIBI Pa3iHuds HE
npesbimann 0,17%, a B BOCTOYHOM KJaJe MOCIENOBATEIbHOCTH OKAa3aJUCh IOJHOCTBIO HMJIEHTUYHBI.
YcranoBneHo, u4ro oOpaseny u3 Kanambl HecET BOCTOYHBIM TaruIOTHI, YTO YyKa3blBaeT Ha
BOCTOYHOEBPOIIEHCKOE TMPOMCXOXkAECHUE WHBA3MBHOM MOMyNALMH M corjlacyercss ¢ 3ddexrom
ocHoBarens. Pe3ynbraTel MOTYT OBITh HCIIOJIB30BAHBI JUII MOHHUTOPHHTA TE€HETHYECKOTO COCTaBa
MPUPOJHBIX U aKBAKYJIbTYPHBIX CTA] JINHA.

Knwueswie cnoea: nunv, Tinca tinca, COI, mumoxonopuanvuasn /[HK, ¢punozeocpagus, sanaonas
U 60CMOYHAS hUNOSPYNNbL, 2eHemudecKue Oucmanyuu, in silico ananus, uHmpooyKyus

NUCLEOTIDE SEQUENCE ANALYSIS OF THE COI GENE IN TENCH FROM
GEOGRAPHICALLY DISTANT LOCATIONS

Shakhrom S. Boronov
Yaroslavl State Agrarian University, Yaroslavl, Russia
4209@student.yarcx.ru

Abstract. An in silico analysis of the mitochondrial DNA cytochrome ¢ oxidase subunit I (COI)
gene sequences of the tench (7inca tinca L.) deposited in GenBank was performed. The sample included
six samples from geographically distant points (Norway, Germany, Bosnia and Herzegovina, Austria,
Canada, Turkey), covering the natural range and regions of introduction. Multiple sequence alignment,
estimation of p-distances, and phylogenetic analysis were performed using the maximum likelihood
method (TN93+G model) in MEGA X. The results revealed a clear separation (or clustering) of the
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samples into two groups corresponding to the western and eastern phylogroups. Intergroup genetic
distances were 1.19-1.36%, while within each group the differences did not exceed 0.17%, and in the
eastern clade the sequences were completely identical. The sample from Canada was found to carry an
eastern haplotype, which indicates the eastern European origin of the invasive population and is
consistent with the founder effect. The results can be used to monitor the genetic composition of natural
and aquaculture tench stocks.

Keywords: tench, Tinca tinca, COI, mitochondrial DNA, phylogeography, western and eastern
phylogroups, genetic distances, in silico analysis, introduction
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OIEHKA BI)IKOB-HPOPI?.BOI[PIIEJIEFI T'OJIITHHCKOMN MOPOJBI IO
MNPOAYKTUBHOCTHU JOYEPEHU B OO0 «(IIJIEM3ABO/J BAPBIBUHO»

Jlanau Poapurec Menepoc
SpocnaBckuil roCcy1apCTBEHHBIN arpapHblii yHUBEpCUTET, Spociasib, Poccust
rodriguezlandy888@gmail.com, ORCID 0009-0007-1448-9651

Pedgepar. B cratbe mnOpeacraBiI€Hbl Ppe3yJbTaThl CPABHUTEIBHOM  OIEHKHM  MOJIOYHOU
IPOJTYKTUBHOCTH KOPOB-ZI0uYepeil OBIKOB-IpOM3BOIUTENEH rommTHHCKON mopoasl B OO0 «Ilnem3aBon
bapeionHO» MockoBckoii o0actu. MccnenoBanue BBITIOJHEHO Ha MOT0J10Bbe 339 mepBOTENOK — Jouepeit
obikoB yuHuit Buc bak Aiinuan 1013415 u Pednexmn Coepunr 198998 u noiaHOBO3paCTHBIX KOPOBAX
(51 ron.) YcTraHOBIEHO, YTO Cpely J0YEpeil-MepBOTENOK HAWBHICIIMMU IMOKA3aTEISIMHU 1O KOMIUIEKCY
IIPU3HAKOB XapaKTEPU30BAIUCH NOTOMKHU ObIKOB MHUM Buc bak Ainunan 1013415: Kasnaueii-M (ynoit
8504 xr, xup 4,53%, Oenok 3,36%), Crapsaii-M (8626 kr, 4,47%, 3,33% coorBercTBeHHO). Ilo
MaccoBO# noiie xkupa nuaupoBanu nodepu [llumakc-M (4,65%, +0,25% x cBepctaunam). [lpu omenke
MIOJIHOBO3PACTHBIX KOPOB IO TPEThEW JIAKTAI[MU JYYLIUMHU [0 YAOK U KUPHOMOJOUHOCTH IMPU3HAHBI
nouepu ObikoB boycep (9257 kr; 4,62%), Pubok (9261 xr) u Cmait (9203 kr), mokaszaBiliie BBICOKHE
ko3 duuuentsr ycroiunoctu saktauuu  (103-107%). Pe3ynbraTel uUccienoBaHHUsS —MO3BOJSIOT
PEKOMEH/I0BaTh i JAJIbHEWIIEro MCMOJIb30BaHUS B CEJIEKIIMOHHOW MporpaMMe XOo3siiicTBa OBIKOB
Kasznaues-M (mo mepBoii nakrtanuu), boycepa, Puboka u Cnas (mo pesynbrataM TpeTbel JTaKTaIluH).
Bbriku ¢ HU3KOM NTpoayKTUBHOCTHIO nouepelt ([lentnano-M, Cancer-M) peKOMEHAYIOTCS K OTPaHUYCHUIO
MCIIOJIb30BaHUS.

Knwuesvie cnosa: conwmunckas nopooa, yoou, Maccoeas 00 dcupd, Maccosds 001s Oeika,
JUHUSA, OLIK-NPOU3B00UMENb
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Abstract. The article presents the results of a comparative evaluation of milk productivity of
cows-daughters of Holstein stud bulls at OOO "Plemzavod Barybino" of the Moscow Region. The study
was carried out on a population of 339 first-calf heifers — daughters of bulls of the Vis Back Ideal
1013415 and Reflection Sovering 198998 lines and mature cowbanes (51 heads). It was found that among
the daughters-first-calf heifers, the highest indicators for a set of traits were characterized by the
descendants of bulls of the Vis Back Ideal 1013415 line: Kaznachey-M (milk yield 8504 kg, fat 4.53%,
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protein 3.36%), Starway-M (8626 kg, 4.47%, 3.33%, respectively). In terms of the mass fraction of fat,
the daughters of Shimax-M were in the lead (4.65%, +0.25% to herdmates). When evaluating mature
cowbanes for the third lactation, the daughters of bulls Bowser (9257 kg; 4.62%), Ribok (9261 kg) and
Sly (9203 kg), who showed high coefficients of lactation stability (103—107%), were recognized as the
best in terms of milk yield and butterfat percentage. The research results allow us to recommend for
further use in the farm's breeding program the bulls Kaznachey-M (for the first lactation), Bowser, Ribok
and Sly (according to the results of the third lactation). Bulls with low productivity of daughters
(Deltiano-M, Sunset-M) are recommended for restriction of use.

Keywords: Holstein breed, milk yield, mass fraction of fat, mass fraction of protein, line, stud bull



2. Ecnm crarteks COOTBETCTBYET TEMATHKE >XKypHajla M TpeOOBaHUSAM K OG(OpPMIICHHUIO, OHA
HaIpaBJIAE€TCsl Ha PELEH3UPOBAHHUE CIIELUAINUCTY C LEIbI0 SKCIEPTHON OLEHKH. Bce pereH3eHTh
SBJISIIOTCSI IPU3HAHHBIMU CHELHMAIMCTaMHU 110 TEMaTHKE PELEH3UPYEeMbIX MaTepuajioB U MMEIOT B
TEUEHHE MOCIEAHUX 3 JIeT MyOIUKAIMH [0 TEMATUKE PEIIEH3UPYEMOMN CTAaThH.

3. Cpoku peleH3UpoBaHMs B Ka)XJOM OTIEIbHOM Cllydae OIpPENEessIOTCS C yUYeTOM CO3JaHus
YCIIOBHHM U1 MAKCHUMAJIbHO ONEPaTUBHOM MyOIMKaIMK CTaTel.

4. B pereH3un 0CBEIIAIOTCS CIEAYIONINE BOIPOCHL:

*  COOTBETCTBHE COJEP)KAHUS CTAThU 3asBJICHHON B HA3BaHUU TEME;

*  AKTYaJbHOCTb U COOTBETCTBHE COBPEMEHHBIM JOCTHKECHUSAM HAYKH;

* JIOCTYNIHOCTb YHUTATeJsIM C TOYKM 3pPEHMS SI3bIKA, CTHJIS, DPACHOJIOKEHHUs Marepuana,
HATJSIIHOCTH TaOJIHII, IMarpaMM, PUCYHKOB U (hOpMYT;

*  1eJIeCO00Pa3HOCTh MyOIUKAIIMK CTaThU C YUYETOM paHee BBILIEAIINX B CBET MMyOIMKaLIUH;

* B 4YéM KOHKPETHO 3aKJIIOYAIOTCS IMOJOKHUTEIbHBIE CTOPOHBI, & TAKXKE HEAOCTAaTKH CTaTbH,
KaKHe UCIIPaBJICHUS U TONOJHEHHUSI TOJIKHBI OBbITH BHECEHBI aBTOPOM.

PerieH3eHT pekoMeHyeT, peKOMEHIYeT ¢ Y4€TOM HCHPABICHUS OTMEUYEHHBIX HEJOCTATKOB WM
HE PEKOMEH/YeT CTaThIO K ITyOIHUKaIUH.

5. PeueH3uu 3aBepsrOTCs B MOPSIJIKE, YCTAHOBIEHHOM B YUPEXKJIEHUH, I71e pa00TAET PELICH3EHT.

6. PenensupoBanue npoBOAUTCS KOH(UIEHIMANTbHO. Penakius U31aHusl HampaBiseT aBTOpaM
MPEACTABICHHBIX MaTepUAJIOB KOIWHU PEICH3MI MM MOTHBHPOBAHHBIM OTKa3, a TakXKe O0sM3yeTcs
HaIpaBJIsATh KOMUU pelieH3uit B MUHHCTEpCTBO 00pa3oBaHus M Hayku Poccuiickort deneparuu npu
NOCTYIJICHUH B PEAAKIMIO U3JAHUS COOTBETCTBYIOIIETO 3aIpoca.

7. Hanuyue monoXuTeaTbpHONR/OTPULIATETbHON PEIIEH3UN HE SBIISIETCS I0CTAaTOYHBIM OCHOBAaHUEM
JUIST TyOJIMKAIMu/0TKa3a B MyOauKamuu crarbu. OKOHYATETBHOE PEIIeHHE O IeJIeCO00pa3sHOCTH
nyOnuKalMy NPUHUMAETCS pENKOJUIerHel JKypHasla M (DUKCHUpPYeTCs B IPOTOKOJIE 3acelaHus
penkomeruu. [Topsaok v ouepEéTHOCT MyOIMKAIIMK CTaThU ONIPEICIISIOTCS B 3aBUCUMOCTH OT 00bEMa
MyOJIMKyeMBIX MaTepHalioB U MEepeuHs PyOpUK B Ka)KJJOM KOHKPETHOM HOMEpE JKypHala.

8. ITlocne mpuHATHS pPEOKOJIETHEM pEeIIeHUs O JOIMyCKe CTaThM K IyONMKALUMU peaaKius
uHpOpMHUPYET 00 3TOM aBTOpa M YKa3bIBa€T CPOKH MyOMuKamuu. TEeKCT peueH3uu IO 3ampocy
HaIpaBJISeTCs aBTOPY MO AJIEKTPOHHOM MmouTe.

9. OpuruHaibl peeH3uil XpaHATCs B pelaKLUU B TEUECHHE IIATH JIET.

10. He momyckarorcs K ImyOnrKaIim:

*  cTarhy, He 0(hOPMIICHHbIE TOJIKHBIM 00Pa30M, aBTOPBI KOTOPBIX OTKA3bIBAIOTCS OT TEXHUYECKOM
JIOpabOTKH CTaTei;

*  CTarbu, aBTOPHI KOTOPHIX HE OTBEYAIOT HA 3aMEYAHUS PEICH3CHTA.
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