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YPOXXAWHOCTb U KAYECTBO 3EPHA COPTOB O3UMOW MLUEHULIbI
MPU UCNOJb3OBAHUN BUOCTUMYNIATOPOB MEFA®OIT U KBAHTUC
B YCNOBUAX PECIYBJIUKU TATAPCTAH

Mapat ®yarosny Amnpos'”, Tumyp Cepreesuy LiseTkos?2

1.2 KasaHCKkuI rocyAapCTBEHHbI arpapHbIi yHuBepeuTeT, KasaHb, Poccus
"m.f.amirof@rambler.ru, https://orcid.org/0000-0001-8585-1186
2m.f.amirof@rambler.ru, https://orcid.org/0009-0003-1396-7923

Pe3tome. Viccriedosarus npogodunu ¢ yesnbio usyyeHus ocobeHHocmel enusHusi buocmumynamopog Mezachon u KeaHmuc Ha
ypoxatiHoCmb U Kayecmeo 3epHa 03umoll Mszkol nweHuyb! copmos Mapaghon u @omuHbs. Pabomy ebinonHsanu e 2021-2023
200b! 8 lpedkamckoli 3oHe Pecnybnuke TamapcmaH. [lonesbie onbimbi bbinu npogeders! Ha meppumopuu 000 «Azpobuo-
mexHonapk», Kazarckuli FAY. loysa onbimHO20 yyacmka cepasi iecHasi, cpedHecyanuHucmas. Aepoxumuyeckas xapakmepu-
cmuka noyebl cnedytowas: 2ymyc no TiopuHy 3,4%, codepxaHue nodguxHozo ocgopa 250-270 me/ke u 06MEHHO20 Kanusi
170 me/ke no KupcaHosy, kucnomHocms nousbi 6riuskas Kk HelimpanbHol 6,6 pH. Cxema nonesozo onsima: 1) 6e3 onpbicku-
gaHusi nocegos buocmumynamopamu — KoHmposnb; 2) OnpbickugaHue pacmeHuli 6uocmumynamopom Meeagon 2 n/ea;
3) OnpeickusaHue pacmeHutl buocmumynsmopom Keanmuc 2 ni/ea; 4) OnpbickueaHue pacmeHul buocmumynamopamu Meza-
¢hon 1 n/ea u KeaHmuc 1 n/ea. Hopma ebicesa 03umoli nweHuyb! 5,5 MiIH. 8CxX0xux cemsH Ha 1 2a. [100 npednocesHyo Kyrb-
mueayuto gHocunu Ns2P32K3z, nposodurnu paHHe8ECEeHHI0K NOOKOpMKY ammuayHol cenumpol Ns4. Micnonb3osaHue buocmu-
mynamopa Mezagpon 0030l 2 n/ea obecneyuna nosbiuieHue ypoxalHocmu 3a 200b1 uccnedosaHuli no copmy MapagoH Ha
4,4%, no copmy ®omuHbs Ha 3,9%, a npu ucnonb3ogaHuu buocmumynsmopa KeaHmuc 00300 2 ni/2a npubagka ypoxatiHocmu
no copmy Mapacgpor 0ocmuena 6,1%, no copmy ®omuHbs 4,8%. MaxkcumanbHas ypoxaliHocmb 3epHa, 8 cpedHem 3a 2022-
2023 20061, npu coeMecmHOM onpbicKugaHuu pacmeHul 6uocmumynsmopamu Mezaghon 1 n/ea + Keanmuc 1 n/ea cocmasuna
no copmy MapacgpoH — 8,01 m/ea, no copmy @omuHbsi — 7,14 m/za.

Kniouesbie cnoea: o3nmas nwenuua ( Triticum aestivum L), copTa, GUOCTUMYNSTOPbI, OMPLICKUBAHE PACTEHUI, CTPYKTYPa ypoxas,
YPOXaMHOCTb, KONMYECTBO KNEHKOBMHbI

[Ana yumupoeanus: Ammpos M. ®., LiseTkos T. C. YPOXaNHOCTb 1 KQY€CTBO 3epHa COPTOB 03MMOM MLIEHMULIbI PK UCMOMb-
30BaHun Buoctumynsatopos Meradon n KeaHTuc B ycnosusix Pecnybnuku TatapctaH // Uasectus Camapckoit rocyaap-
CTBEHHOM akagemun. 2022. T. 10, Ne 2. C. 9-10. DOI: 10.55170/1997-3225-2025-10-2-3-10

Original article
PRODUCTIVITY AND GRAIN QUALITY OF WINTER WHEAT
VARIETIES USING BIOSTIMULANTS MEGAFOL AND QUANTIS
IN THE CONDITIONS OF TATARSTAN REPUBLIC

Marat F. Amirov 1%, Timyr S. Cvetkov?

1.2 Kazan State Agrarian University, Kazan, Russia.

' m.f.amirof@rambler.ru, https://orcid.org/0000-0001-8585-1186
2m.f.amirof@rambler.ru, https://orcid.org/0009-0003-1396-7923

Abstract. The research was conducted to study the effects of biostimulants Megafol and Quantis on the yield and grain quality
of winter soft wheat varieties Marathon and Fotinha. The work was carried out in 2021-2023 in the Pre-Kama region of the
Republic of Tatarstan. Field experiments were conducted on the territory of Agrobiotechnopark LLC in Kazan State Agrarian
University. The soil of the experimental site is gray forest, medium loamy. The agrochemical characteristics of the soil are as
follows: humus according to Tyurin 3.4%, mobile phosphorus content 250-270 mg / kg and exchangeable potassium 170 mg/kg
according to Kirsanov, soil acidity close to neutral 6.6 pH. Field experiment scheme: 1) Without spraying crops with biostimula-
tors — control; 2) Spraying plants with biostimulator Megafol 2 I/ha; 3) Spraying plants with biostimulator Quantis 2 I/ha; 4) Spray-
ing plants with biostimulators Megafol 1 I/ha and Quantis 1 I/ha. The sowing rate of winter wheat is 5.5 million. germinating
seeds per 1 ha. N32P32Ks2 was introduced under pre-sowing cultivation, and early spring fertilization with ammonium nitrate
N34 was carried out. The use of the biostimulator Megafol with a dose of 2 liters/ha provided an increase in yields over the years
of research for the Marathon variety by 4.4%, for the Fotinha variety by 3.9%, and when using the biostimulator Quantis with a
dose of 2 liters/ha, the yield increase for the Marathon variety reached 6.1%, for the Fotinha variety 4.8%. The maximum grain
yield, on average for 2022-2023, with joint spraying of plants with biostimulants Megafol 1 I/ha + The quantis of 1 I/ha was
8.01 t/ha for Marathon grade and 7.14 t/ha for Fotinha grade.

© Amnpos M. @, LiseTkos T. C., 2025
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Cenbckoe x035licmeo

Agriculture
Keywords: winter wheat (Triticum aestivum L), varieties, biostimulants, plant spraying, crop structure, yield, amount of gluten

For citation: Amirov, M. F. & Cvetkov, T. S. (2025). Productivity and grain quality of winter wheat varieties using biostimulants Megafol
and Quantis in the conditions of Tatarstan Republic. Izvestiia Samarskoi gosudarstvennoi selskokhoziaistvennoi akademii (Bulletin
Samara state agricultural academy). 10, 2. 9-10. (in Russ.). DOI: 10.55170/1997-3225-2025-10-2-3-10

B pelueHnn 3agay arponpoMbILLIEHHOTO KOMMAEKCa N0 NOBbILIEHMIO YPOXANHOCTU M KavyecTBa 3epHa 03UMON
MLUEHNLbI BXKHYIO POfb UrpaeT aganTauus copTa K yCrnoByUsaM BbipaLyBaHus. [propuTeT CopToB B hOPMUPOBaHMM Ypo-
XaHOCTW OnpesensaeTcs YPOBHEM €ro reHeTUYECKoro NoTeHuyuana npoAyKTMBHOCTY, KOTOPLIN SBSIETCA NEPBUYHBIM
Beaywwm [1, 4]. [ina peanusauyum reHeTUYeCkm 3aroXeHHOro noTeHLuana npoayKTMBHOCTY O4EHb BaXHO CO34aTh ONTU-
MasbHbIE YCOBUSI B COOTBETCTBMM C Bronornieckummn 0cobeHHoCcTaMM copTa [2, 3]. OTO Hanuume 1 JOCTYNHOCTb BRary,
9NEeMEHTOB NUTaHNS, ONTUMAarbHBIA TENMOBON PEXIM. Takke BaXHbIM YCIOBUEM NPEACTABNAETCS NOBbILLEHNE aKTUBHO-
CTW camux pacTeHuil B neprog pOpMMpOBaHIS 3epHa 11 aKTUBHOIO HAKOMMEHUS] OPraHNYeCKnX BELLECTB B Hen [5, 6]. Mpu
pa3paboTke TEXHOMNOrMM BblpaLLBaH1s 03MMON NLUEHMLbI He0OX0AMMO 3HaTb 0COBEHHOCTM BKONOrKM CopTa W NIaHNpPo-
BaTb COOTBETCTBYHOLLYIO apXMTEKTOHWKY pacTeHW. bonbLue BHUMaHUs crneayeT yaensTb hopMUPOBAHMNIO NPOAYKTUBHO-
CTM Konoca, 0becneyeHmto ero aneMeHTamm nuTaHus, 0CoBeHHO BO BTOPOIA NOMOBKHE Beretaumn pacteHun [7]. TexHo-
normyeckue Npuembl, UCMonb3yeMble NPy BblpalMBaHUM KynbTypbl, NPKU3BaHbI, C OAHON CTOPOHbI, CO3aaTh Hanbonee
BnaronpusaTHbIE YCNOBWS Pa3BUTUS BUONOTrMYECKOro NOTEHUMana pacTeHni, C ApYron — MakcuMarbHO HUBENMPOBATb
BO34ENCTBIE Ha KyNbTYPHOE pacTeHne HebnaronpusTHbIX abuoThyeckux n bruoTtudeckux daktopos [8, 9]. OcobeHHOCTbHO
9TOro NpoLecca ABMAETCH MHOrOBapUaHTHOCTb B PELLEHMM NOCTaBMEHHbIX 3a4a4, NO3BONSIOLMA UCNONB30BATL ANS A0-
CTVKEHWS OHOW U TOW e Lenu pasnuyHble npuémbl [10, 11]. HecMoTps Ha TO, 4TO adanTUBHO-MHTErPUPOBAHHbIN NOAX04
K COBMECTHOMY WCMONb30BaHMI0 arponpueMOB 1 CPeACTB XUMU3aLMK NpU BbIpaLLMBaHWW 3EPHOBLIX KynbTyp obecneyn-
BAET CYLLECTBEHHbIE U CTabunbHble NpubaBky ypoxas, OHKU TPebYKT perynspHoro u3yyeHus ans KOppPeKTUPOBKM arpo-
TexHonornn [12].

Ljenb uccnedosaHull: COBEpLUEHCTBOBAHIE SMEMEHTOB TEXHOMOMMW NPW BO3AEMNbIBAHUM O3UMOIA MSATKON MLue-
HULB! copToB MapadhoH 1 POTUHBS.

3adayu uccnedosaHull: n3yunTb BNMsIHUE BrocTuMynsTopos Meradon u KBaHTUC Ha COXPaHHOCTb U CTPYKTYPY
ypOKas 031MOM MLLEHNL|bI; ONPEAENUTb YPOXANHOCTb 1 Ka4eCTBO 3epHa COPTOB 03MMON MLLEHULbI HA U3yYaeMbIX Bapy-
aHTax.

Mamepuansi u MemoOb! uccnedosaHull. dkcnepumeHTanbHas pabota nposeaeHa Ha 6ase 000 «Arpobuo-
TexHonapk» npu ®re0Y BO «KasaHckuit FTAY» B 2021-2023 rr. Monesble OnbIThl NPOBOAUINCH HA CEPbIX IECHBIX NOYBAX
C cogepxaHuem rymyca 3,4%, nogsuxHoro cocgopa 250-270 mr/kr, 06MeHHoro kanus 170 mr/kr (no KupcaHosy B Mogu-
cukaynm LIWHAO), kucnoTtHocTbio nouBbl — 6,6 pH. O6bekTOM 1cCneaoBaHMs CRyXn copTa 03uMoi niueHnsl Mapa-
oH 1 PoTuHbA. MpegmeTom nccnegoBaHNi ABRANNCL GruocTumynaTopel Meradon (cogepaluuii; BUTaMWHbI, aMUHO-
KucnoTbl, 6enku, 6etanHbl) n KBaHTUC (cogepxalluii: a30T, OpraHUYeckui yrnepog, Cynbgatbl, acnaparMHoBYyHO U ryTa-
MWHOBYIO KMCIOThI, anaHH, FAWLMH, NMPOMiH, 0DOoralleHHbIN Kanuem, kanbuyem, ocdopom, cepoit, GOpOM, LIMHKOM U
MapraHuem). lNonesble OnbITbl 3aKNaAbIBanuch 4-ex KpaTHOM NOBTOPHOCTH, 06LLas nrowaab AensHok — 30 M2, yyeTHas —
no 25 m2. MNpeawecTBEHHNK — YUCTbINA Nap.

Cxema nonesoro onbiTa npeaycmatpueana crneaytoLme BapuaHTbl:

1. bes onpbICk1BaH1S NOCEBOB BUOCTUMYNATOPAMU — KOHTPOSTb;

2.0npbickuBaHue BereTupytowmx pactenuin 8 BBCH 39 (cbnarosbii nuct) Buoctumynstopom Meradon 2 nira;

3.0npbickuBaHue BereTupytowmx pactenuin B BBCH 39 (cbnarosbii nuct) Bruoctumynstopom Keautue 2 nira;

4.0OnpbickuBaHue BereTupytowmx pacteHuin B BBCH 39 (cpnarosbiit nuct) 6uoctumynstopamm Merachon 1 nira
n KBaHtuc 1 nira.

Mcnonb3oBaHHas B UCCNenoBaHUsX arpoTexHuka obLlenpuHsaTas. Hopma BbiceBa 031MOM NLWEHWLbI 5,5 MAH.
BCXOXWX CeMsiH Ha 1 ra. MpedycMOTpeHO nof NPeAnoCeBHYH KynMbTUBALMIO BHECEHWE MUHEepanbHbIX yAoBpeHui
N32P32K32, paHHEBECEHHSAS NOAKOPMKA aMMUaYHOM CenuTport Nas, UCNONB30BaHNE NECTULMAOB A1 YHUYTOXEHUS COPHOM
pacTUTensLHOCTU, BpeanuTenen u 6onesHen Npu JOCTUXKEHWUM NOpora WX BPeJOHOCHOCTU. YBOpKy ypoxas npoBoawnu B
Hayane asbl NOMHOM CMNENOCTM 3epHa NpsiMbIM KOMOAHMPOBaHNEM. YYET (PaKTUYECKO YPOXAHOCTI NO AeNnsHKam
BbINOMNHSANM ¢ nepecyéTom Ha 14% BnaxHocTb 1 100% unctoty 3epHa. CtaTucTyeckyto 06paboTky aKCnepuMEHTanbHbIX
AaHHbIX NPOBOAUIYN METOLOM AncnepcnoHHoro aHanuaa (Jocnexos b. A. Metoauka nonesoro onbita. M. : Arponpomus-
par, 1985 ; locnexos b. A. MeToamka nonesoro onbiTa (C 0CHOBaMM CTaTUCTUYeCKo 06paboTku pe3ynbTaToB Uccneno-
BaHui), 2012. 352 c.).


https://doi.org/10.55170/1997-3225-2025-10-2-3-10
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MeTeoponoruyeckue ycnosus B nepuog Beretauum o3umoit nwennubl 2021-2022 rogbl 6binu GnaronpustHbIMm
Ans pocTa U passuTus 03umoi niwenmubl (puc. 1). Ycnosus 2023 roga n3-3a HE3HAUMTENbHBIX OCALKOB BO BTOPOW U
TpeTben Aekafax UoHs HeraTMBHO OTPa3UMCh Ha NPOAYKTUBHOCTY 03UMOM NLLEHMLbI (puc. 2).
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okTABpL | anpensb maii MIOHb WI0Ib aBrycr
N Ocafxu, Mm 52 19 54 78 19,3 61,6 0
OcafiKK MHOTO/IETHHE, MM 51 54 36 34 60 59 55
——Temnepatypa sozayxa, 0C 9,8 6,5 6 10,7 18,6 21,3 22,5
- Tepmnepatypa MHOTONETHAR, OC 11,5 53 4.3 13,4 17 19,5 17

Puc. 1. MeTeoponoriyeckue ycrosus B nepuoz Beretalum 03uMon nienuusl, 2021-2022 rr.
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ceHTAbpb = okTABPL anpens man WIOHb Wb aBrycr
. Ocajjku, MM 60 70 8 47 6 33 20
Oc/iakyu MHOTOIETHUE, MM 51 53 36 38 57 62 55
e Temnepatypa sozayxa, 0C 11,5 6,5 11 15,6 16,1 20,6 20,3
—TepMnepaTypa MHOroneTHAA, 0C 11,5 53 43 14 18,3 20,5 18,3

Puc. 2. MeTeoponorinyeckue ycrosus B nepuog BeretaLum 03umon nienunusl, 2022-2023 rr.

Pe3ynbsmamsi uccnedosanuil. OgHUM 13 BaXHbIX NapamMeTpoB NoceBa 03MMON MLLEHULbI, ONPEAENsIOLLEro
YPOXXaHOCTb 3epHa, ABMAETCA ryCTOTa CTOSHWUS pacTeHni. Ha COXpaHHOCTb pacTeHMIn K MOMEHTY YOOpKY ypoxxas BIUSIOT
COPTOBblE 0COBEHHOCTH KyNbTypbl, METEOPOSONMYECKNE YCIOBUS KaK 3@ BECb BEreTaLMOHHbIA Nepuog, Tak v B OTAENb-
Hble asbl passutus. B 2021-2022 rr. noneBas BCXOXECTb 03UMOM MileHMUbl copTa MapadoH Obinn B npepenax
70,4...72,5 %, a B 2022-2023 rr. — 74,0...74,9 % (1abn. 1). Mo copTy 031MON niLeHULbl POTUHBS CUIBHOTO OTAMYKS OT
copta MapadhoH no nonesoi BCXOKECTM He Obino, B cpeaHem 3a 2021-2023 rr. — B npegenax 72,4...73,4 %.
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Tabnmua 1
KonmyectBo BCXOZOB M MOSIEBAs BCXOKECTb COPTOB 03MMOM MLIEHULb
B 3aBMCMMOCTM OT OnpbickuBaHnsa bruoctumynsatopamu Merachon n KBaHTuc
2022r. 2023 . CpepHee
o = = o = = o = =
e s @ ® g [ = 5
Copr (A) OnpbickuBaHve (B) 3 2 25 3 2 25 3 2 25
=& 5% : & 55 | =8 | 58
gg | "% | €% | "5 | 2g| %
1. KoHTponb 387 70,4 408 74,2 398 72,3
Mapacbor 2. Meracpon 387 70,4 410 74,6 399 72,5
3. KaHtuc 395 71,8 407 74,0 401 72,9
4. Merachon + KsaHTtuC 399 72,5 412 74,9 406 73,7
1. KoHTponb 394 71,6 413 75,1 404 734
DOTUHBA 2. Meracpon 389 70,7 412 74,9 401 72,8
3. KaHtuc 387 70,4 414 75,3 401 72,9
4. Meracpon + KeaHtnc 385 70,0 411 74,7 398 72,4
(A)=5,204; (A)=6,002;
B, AB) =1,730; B, AB) =1,832;
HCPos ans EqacTHLx cpen- Eqacmllx cpen-
Hux) =2,996 Hux) =3,173

Mo copty Mapadon B 2022 rogy npw onpbickuBaHum Guoctumynstopamu Keantuc (3 BapuaHTt) n Mera-
thon+KBaHTUC (4 BapMaHT) KONMYECTBO COXPaHMBLLMXCS pacTeHuit bbino 6onblue, Yem Ha KoHTpone, a B 2023 roay co-
XPaHHOCTb pacTeHWi BbINo BbILIE KOHTPONS NO BCEM BapuaHTam onbiTa (Tabn. 2). Konnuectso pacteHni k ybopke copta
MapachoH B cpeaHem 3a 2021-2023 rT. Ha KOHTPOBHOM BapiaHTe CocTaBmnmM 261 LWT./M2, a Npy ONpbICKMBAHWUW PacTEHUI
ouoctumynstopamn Meradon u KeaHtue — 271 wr./m2.

Tabnuua 2
CoxpaHHOCTb pacTeHuii COPTOB 03UMON MLLEHMLbI
B 3aBMCMMOCTM OT OnpbickuBaHnsa bruoctumynsatopamu Meracpon n KBaHTuc
2022 r. 2023 r. CpegHee
= = =
£ g £ = £ g
2= ) 2= ) 2= >
£ : £ : | 85 | 3§
Copr (A) OnpbickuaHue (B) §- g S § g = § g =
38 g 58 s | 88 | ¢
=2 5 =2 5 =S|
< 3 < 2 8 3
(&) (&) (&)
1. KoHTponb 258 66,7 264 64,7 261 65,7
Mapadhor 2. Meracpon 258 66,6 268 65,4 263 66,0
3. KBaHTuc 268 67,8 271 66,6 270 67,2
4. Merachon + KsaHTtuc 273 68,3 269 65,3 271 66,8
1. KoHTponb 273 69,3 283 68,5 278 68,9
DOTUHBS 2. Merachon 266 68,4 283 68,7 275 68,6
3. KaHtuc 264 68,2 285 68,8 275 68,5
4. Meracpon + KsaHTuc 260 67,5 282 68,6 271 68,1
(A)=3,171; (A)=3,972;
B, AB) =0,860; B, AB) =1,370;
HCPos ans (qacTHLx cpea- (HaCTHLIX cpen-
Hux) =1,490 Hux) =2,372

OnpbickuBaHue pacteHuit copta PoTuHbs B BBCH 39 (chnarosbiit ninct) Guoctumynsatopamu Meracbon u Keah-
TUC HE MOBIUANMN HA KONMNYECTBO COXPAHMBLUMXCS PACTEHUI K MOMEHTY yBopKy.
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Mo copTy MapadhoH yBenuyeHne Konmyecta NPOAYKTUBHbIX cTebrien 1 yncna konockos B konoce B 2022 rogy
OTMETMAM Mo 3-My 1 4-My BapuaHTam, a B 2023 rogy no 2-my u 3-my (tabn. 3). Mpu ncnonesosaHun Meracon+KeaHTtuc
KONM4eCTBO NPOAYKTUBHBIX CTEONe yBenuumnoch Ao 653 WT./M2, @ YACNO KOMOCKOB B KOMOCE OCTanoCh Ha YPOBHE KOH-
TpOAA.

Tabnuua 3
KonuyecTBo npoayKTMBHbIX CTEBNEN COPTOB 03UMOI NLIEHNLb
B 3aBMCMMOCTU OT onpbickuBaHna broctumynstopamu Meracpon v KBaHTuc
2022 . 2023 r. CpenHee
E 5 E 5 E 5
3 g 3 g 3 g
3 . 3 : s | ¢
25 e 25 e 25 e
CopT (A) OnpblickuBaHue (B) 85 o 8 g s 38 bt
E x 2 B x 2 E x 2
n 0 0
2 g g < % % e %E é
=4 o = Q = o
= = =i = e =
g 5 2 5 g | 5
1. KoHTponb 483 15,2 510 15,0 497 15,1
Mapacpor 2. Meracbon 484 15,3 562 15,5 523 15,4
P 3. Kearuc 501 154 526 15,7 514 15,6
4. Meradpon + KsaHTuc 521 15,7 653 15,0 587 154
1. KoHTponb 504 15,1 550 14,1 527 14,6
OOTHHLS 2. Meracpon 485 15,4 540 14,6 513 15,0
3. KaHtuc 482 15,2 568 15,0 525 15,1
4. Merachon + KsaHTuc 471 15,1 548 15,0 510 15,1
(A)=4,741; (A)=0,208; (A)=6,600; (A)=0,289;
HCPos ot (B, AB)=1,642; (B, AB)=0,110; |(B, AB) =1,614; |(B, AB) =0,120;
YacCTHbIX cpen- YaCTHbIX cpef- [(YaCTHbIX cpea- |(YacCTHbIX cpea-
wh ( ( ( (
HuX) =2,845 Hux) =0,190 HWX) =2,796 Hux) =0,207

Mo copTy POTUHBS ONPbLICKMBAHUS HE YBENNYMIM KONMYECTBO NPOLYKTUBHBIX CTebnen, kpome buoctumynsatopa
KeanTuc B 2023 rogy, Merachon yBenmuun 4ncro kornockos B konoce B 2022 n 2023 roay, a Ksantuc n Meracghon+KeaHTuc
Tonbko B 2023 rogy. Mpu aHanu3se aNEMEHTOB CTPYKTYpbI ypoxas copta MapadoH BbisicHunu, 4to B 2022 rogy onpbic-
kuBaHwe Meradhonom yBenuunno maccy 3epHa ¢ 1 konoca Ha 3,8 %, maccy 1000 3epeH Ha 1,5 1 N0 CpaBHEHMIO C KOHTPO-
nem, onpbickuBaHue KBaHTUCOM yBenuuumio atm nokasatenu Ha 8,5 % u Ha 2,0 r cooTBeTCTBEHHO (Tabn. 4).

Tabnuua 4
OneMeHTbI CTPYKTYpbl ypoxas coptoB MapachoH 1 oTuHbA
B 3@aBMUCUMOCTM OT OMphICKVBaHust buoctumynstopamn Meradon v KeaHtuc
2022, 2023 r. CpepgHee
g z 2 = Zg :
Copt (A) Onpbickueanye (B) 88 88 89 88 8 S 88
= =g 8 < =8 s- | —8
= o =4 = o = = o =
1. KoHTporb 1,30 40,7 1,55 435 1,43 421
Mapadon 2. Meracon 1,35 42,2 1,46 44,1 1,41 43,2
3. KeaHtne 1,41 42,7 1,51 43,1 1,46 42,9
4. Merachon + KBaHTtuC 1,43 43,3 1,32 441 1,38 43,7
1. KoHTponb 1,34 39,3 1,23 38,5 1,29 38,9
DOTHHLS 2. Meracon 1,44 41,1 1,31 40,9 1,38 41,0
3. KsaHtuc 1,47 42,0 1,25 39,0 1,36 40,5
4. Merachon + KBaHTtuC 1,45 41,3 1,38 41,9 1,42 41,6
(A)=0,055; (A)=1,148; (A)=0,042; (A)=1,211;
(B, AB) =0,016; |(B, AB) =0,274; |(B, AB) =0,016; |(B, AB) =0,349;
HCPos ans
(YacTHbIX cpeg- |(4acTHbIX cped- [(YacTHbIX cpep- |(4acTHbIX cpea-
Hux) =0,028 Hux) =0,475 Hux) =0,029 Hux) =0,605
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Mpu coBmecTHOM ucnonb3oBaHuM Meradpona u KeaHTuca macca 3epHa ¢ 1 konoca yeenuuunack Ha 10,0 %,
macca 1000 3epeH Ha 2,6 . B 2023 rogy yBenuuenue maccol 1000 3epeH Ha 0,6 1 Bbino npu Mcnons3oBaHum 6uoctumy-
nstopa Merachon u Meradgon+KsaHTunc, a Macca 3epHa ¢ 1 konoca Obina MeHblle, YeM B KOHTpone. Y copta ®oTuHbS
9NeMeHTbl CTPYKTYpbl B 3aBUCUMOCTW OT MOTOAHbBIX YCMOBWIA rofa MEHsSnUCcb MHade, Yem y copta MapadoH, 4To B
2022 rogy onpbickusaHue Merachonom yBennumno maccy 3epHa ¢ 1 konoca Ha 7,5 %, maccy 1000 3epeH Ha 1,8 r no
CPaBHEHWO C KOHTPOIEM, OnpbickiBaHne KBaHTUCOM yBENUYNNO 3TK nokasatenu Ha 9,7 % u Ha 2,7 1 COOTBETCTBEHHO.
CosmecTHoOe ucnonb3oBaHue Meradgona u KeaHTica He npeBbICIO NokasaTtenen, Yem npn obpaboTke KeaHTucom, co-
ctasuB 8,2 % 1 2,0 r. B 2023 rogy makcumarnbHoe yBenuyeHne macchl 3epHa ¢ 1 konoca u maccel 1000 3epeH 6bino npu
COBMECTHOM Wcnonb3oBaHun Meradbona u Keantuca. OnpoickuBaHue noceBoB copta PoTuHbs GruoctumynsaTopom Mera-
ton 2 n/ra yBenuuuno B cpeaHem 3a 2022-2023 rr. maccy 3epHa ¢ 1 konoca Ha 7,0 %, maccy 1000 3epeH Ha 2,1 r no
CPaBHEHWIO C KOHTPOMEM, a NpK COBMECTHOM OMpbICKMBaHWM cTumynsaTopami Meradoon 1 n/ra + KeaHtuc 1 n/ra atu
nokasatenu yeenuunniuce Ha 10,1 % m Ha 2,7 T COOTBETCTBEHHO.

Wcnonb3oBaHue Guoctumynstopa Meracon foson 2 nira obecneumno npubasky YpoxainHOCTH 3a rogbl uccne-
poBaHuin no copty Mapador 0,31 1/ra unm 4,4%, no copty ®otuHbs — 0,26 T/ra unu 3,9%, a npu ucnonb3oBaHnm Guo-
ctumynsTopa KsaHTuc go3oit 2 n/ra npubaska ypoxanHocTu no copty MapadoHn gocturna 6,1%, no copty ®otuHbs 4,8%
(tabn. 5). HanbonbLuyto npubasky B cpeaHem 3a 2022-2023 rogbl NONy4MM Npu COBMECTHOM OMpPbICKMBAHWUN PacTEHNN
Buoctumynstopammn Meracbon 1 n/ra + Keantue 1 n/ra no copty Mapadion 0,98 t/ra unm 13,4%, no copty PoTuHbS
0,41 t/ra unn 6,1%.

Tabnuua 5
YpOoXanHOCTb 031MONA NweHNLbI (T/ra)
B 3aBMCMMOCTM OT UCMONb30BaHus GruocTumynsTopoB Meragon u Keantuc, 2022-2023 rr.
YpoxailHocTb 3epHa, T/ra + 0T KOHTpOIISt
Copr (A) Onpeiciusakve (B) 20227, 20231, Coemran | Tira %
1. KoHTponb 6,25 7,80 7,03 - -
Mapacbor 2. Meracpon 6,51 8,16 7,34 0,31 44
3. KBaHTuc 7,05 7,86 7,46 0,43 6,1
4. Meracpon + KeaHtnc 7,44 8,58 8,01 0,98 13,4
1. KoHTponb 6,71 6,74 6,73 - -
DOTUHLS 2. Meracpon 6,97 7,01 6,99 0,26 3,9
3. KBaHTUC 7,05 7,05 7,05 0,32 48
4. Merachon + KBaHTuC 6,79 7,49 714 0,41 6,1
(A)=0,217; (A)=0,154;
HCPos ans (B, AB) =0,101; (yact- | (B, AB) =0,104; (vacT-
Hbix cpegHux) =0,176 HbIx cpepHmx) =0,180

CopepxaHue KnenkoBuHbI B 3epHe ypoxas 2022 roga coctasuna no copty Mapadon 33,9...34,6%, no copty
®otnHbs — 36,0...39,0%, a B 3epHe ypoxas 2023 roga — MeHblue Ha 4,8...5,7% no copty MapadoH, Ha 5,1...7,7% no
®oTuHbs (Tabn. 6). Ucnonb3oBaHne buoctumynstopa Meradon foson 2 nfra yBenuunia KOMMYECTBO KIEMKOBUHLI B
3epHe copTta MapadoH Ha 0,8%, a B 3epHe copTa PoTuHbs — Ha 3,0%. OnpbickueaHne GruocTuMynaTopom KeaHTuc no-
NOXUTENBHO NOBMANA Ha YBENUYEHWE KONMMYECTBA KIEKOBIMHbI B 3epHE TONbko no copty MapadoH. CoBmecTHOE uc-
nonb3oBaHue GruoctumynsaTopos Meradon 1 n/ra + KsaHtuc 1 n/ra obecneunniu yBenmyeHne KonmyecTsa KnemkosnHbI B
3epHe no copty MapadoH Ha 1,1%, no copty ®oTuHbS — Ha 1,6%.

Tabnuya 6
KonuuyecTtBo KnemkoBuHbI B 3epHe 031MON NueHuLbl (%)
B 3aBMCUMOCTM OT UCMoNb30BaHus BrocTumynsTopos Meracpon v Keantuc, 2022-2023 rr.
Copr (A) Onpbickganve (B) KonnyectBo kneikoBuHbI, % £ OT KOHTPOSS
2022 r. 2023 . cpegHee 3a 2022-2023 rr. %
1. KoHTponb 33,9 28,2 311 -
Mapacpor 2. Meracon 34,2 29,6 31,9 0,8
3. KBanTtuc 34,0 29,4 31,7 0,6
4. Merachon + KBaHTUC 34,6 29,8 32,2 1.1
1. KoHTponb 38,6 28,3 33,5 -
OOTHbS 2. Meracon 39,0 33,9 36,5 3,0
3. KBaHtuc 36,0 29,9 33,0 -05
4. Merachon + KsaHTtuc 37,6 32,5 35,1 1,6
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3akntoyeHue. o UToram ABYXNETHUX UCCIEL0BaHN NOCEBOB O3UMOM NLUEHMLbI @BTOPbI MPULLNW K BbIBOAY,
4TO NpUmeHeHne Guoctumynstopos Merachon u KesaHtuc 8 BBCH 39 (dhnaroseiit NMCT) CYLLECTBEHHO YBENMYMNO
YPOXaNHOCTb W Ka4eCTBO 3epHa 03UMON MLEHULbl Y 060MX COPTOB MO CPaBHEHMIO C KOHTponem. MakcumanbHas
YPOXaMHOCTb 3epHa, B cpeaHem 3a 2022-2023 rogsl, Npu COBMECTHOM OMPbICKMBAHUM PacTEHMI BUoCTUMYynaTopamm
Meracbon 1 n/ra + Keantuc 1 n/ra, no copty MapacoH coctasuna 8,01 1/ra, no copty ®otuHbs — 7,14 T/ra. Ons
MNOBbLILIEHNS YPOXaNHOCTM U KayeCTBa 3epHa 031Moi nileHunbl MapadoH 1 GOTUHLA aBTOPbI PEKOMEHAYIOT UCMONb-
30BaTb 6rocTumynsatopbl Meradgon 1 n/ra + Keantuc 1 n/ra 8 BBCH 39 (conarosbiit nucr).
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MONEKYNAPHO-FEHETUMECKUA AHAN3 COPTOB ABNOHM
CENEKLMU UHCTUTYTA «KUI'YNEBCKWUE CAQbI» NO FrEHAM MD-ACS1 U MD-ACO1
BUOCUHTE3A 3TUNEHA B NNOJAX NMPU CO3PEBAHUU N UX XPAHEHUW

Muxann UsaHosuy lynos'®, eaH Hukonaesuy Lamwmn2

" Hay4yHo-uccnenoBaTenbCkuil MHCTUTYT Cal0BOACTBA W NNEKAPCTBEHHbIX pacTeHnid «Kurynesckue cagpl», Camapa, Poccus
2 MWYypUHCKNIA TOCYAAPCTBEHHBIN arpapHbli yHuBepeuTeT, MudypuHck, Poccus
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Zjvan_shamshin@mail.ru, https://orcid.org/0000-0002-9033-7955

Pe3tome. CoxpaHeHue meepdocmu 516510k ¢ COYHOU U Xpycmsauwieli MSKOmMbI0 Npu CO3pegaHuu onpedersiem 8Kycoseble Kayecmesa nio-
008, 811USIEM Ha ycmoUHUBOCMb UX K MEXaHUYECKUM NOBPEXOEHUSIM U namoaeHaM. BbipaujugaHue copmos ¢ HUSKUM YposHeM BUOCUH-
mes3a 8 nnodax cnocobcmayem bonee 0numenbHOMy coxpaHeHuto nompebumensckux docmouHcme 610K npu xpaHeHuu. Lens uc-
cnedogaHull —aHanu3 cocmasa anneneli 2eHog Md-ACS1 u Md-ACO1, sosniedeHHbIX 8 BUOCUHMES IMureHa npu co3pesaHuu nnodos
copmos s6510Hu cenexyuu F'6Y CO HUM «Kueynesckue cadbly. O6bekmom usydeHus Cryxunu 7 copmoe sibroHU 0ceHHeao u 18 cop-
mog 3uMHe20 CpoKa co3pesaHus nodos. MccredogaHus npogodusnu 8 Tabopamopuu MOSEKYAPHO-2€HEeMUYECK020 aHanu3a ninodo-
8bix pacmeHuti ®6OY BO «MudypuHckuli 20cydapcmeeHHbill aepapHbill yHUsepcumemy. YcmaHoeneHo, ¥mo ece uccriedyembie
copma s16roHu sgnsomest Hocumensamu annenel Md-ACS1-1 u Md-ACO1-2, 0dHo8peMeHHOe Hanu4yue Komopbix 8 0OHOM 2eHOMUNE 8
20MO03U20MHOM COCMOSTHUU yKa3blgaem Ha 8bICOKUL yposeHb BUOCUHME3a amusieHa 8 ninodax 80 8pems CO3PEBaHUS U UX XPaHEHUS.
[emepo3ueomHoe cocmosiHue 8 00HoM 2eHomune s651oHu anneneli Md-ACS1-1 u Md-ACS1-2 ommedeHo y copmos bysiH, Bomkckuli
wachpaH 0CeHHe20 Cpoka co3pegaHus u y copmos KpacHoanuHckoe, Kylibbiesckoe, Masik [Mogomkbs, OpueuHan, MNamams Kopornesa,
Modapox Murucmpy, Pacceem [Togomkbs 3uMHe20 cpoka co3pesaHus. Copma bysH, KpacHoenurckoe, Opueunan, Modapox MuHucmpy
u Cnapmaney, codepxam 2eH Md-ACO1 e 2zemeposuzomHom cocmosHuu (Md-ACO1-1/2). CoyemaHue 2emepo3uaomHbIX COCMOSHUU
eeHos Md-ACS1 u Md-ACO1, ymo onpedensiem cpedHull ypogeHb CUHME3a amurieHa 6 ninodax 80 8PEMST CO3PEBAHUS U UX XPaHEHUS,
udeHmucpuyuposaHo y copmos bysH, KpacHoenurckoe, Opueuran u lodapok Munucmpy. daHHble copma npedcmagnsom uHmepec
0ng npousgodumenel 6710k U Mo2ym bbimb UCNOMb308aHbI 8 CETEKLUOHHbIX NPOepaMMax Kak UCMOYHUKU CENTEKLUOHHO-UEHHbIX all-
neneli no co3daHuro HoebIx (hopm, obradarouiux meepdoli MAKOMbIO U XOPOWEU IEXKOCMbI0 NT0008 NPU XPaHeHUU.

KniouyeBble cnoBa: S6MoHs, COpT, XpaHeHWe NNogoB, BUOCUHTES STUNEHA, anneni rexa, reTepoanroTHOCTb
Ons untuposanus: fynos M. U., WamwmH N. H. MonekynsipHo-reHeTU4YECKIA aHanu3 COpTOB s0MOHM Cenekuyun MHCTUTYyTa «Kury-

nesckue cagbl» no reHam Md-ACS1 n Md-ACO1 BuocuHTesa aTuneHa B nogax npu co3pesaHuu 1 ux xpaHeHuu // ssectus Camap-
CKOM rocyaapcteeHHon akagemun. 2025. T. 10, Ne 2. C. 11-18. DOI: 10.55170/1997-3225-2025-10-2-11-18

Original article
MOLECULAR GENETIC ANALYSIS OF APPLE VARIETIES
BREEDED BY THE INSTITUTE "ZHIGULEVSKIE GARDENS" BY THE MD-ACS1 AND MD-ACO1
GENES OF ETHYLENE BIOSYNTHESIS IN FRUITS DURING RIPENING AND THEIR STORAGE

Mikhail I. Dulov'Z, Ivan N. Shamshin2

"Research Institute of Horticulture and Medicinal Plants "Zhigulevskie Gardens", Samara, Russia
ZMichurinsk State Agrarian University, Michurinsk, Russia

" dulov-tehfak@mail.ru, https://orcid.org/0000-0002-7118-9520

2jvan_shamshin@mail.ru, https://orcid.org/0000-0002-9033-7955

Abstract. The preservation of the hardness of apples with juicy and crispy flesh during maturation determines the taste of the fruits,
affects their resistance to mechanical damage and pathogens. The cultivation of varieties with a low level of biosynthesis in fruits
contributes to a longer preservation of consumer advantages of apples during storage. The aim of the research was to analyze the
composition of alleles of the Md-ACS1 and Md-ACO1 genes involved in ethylene biosynthesis during fruit ripening of apple varieties
selected by GBU SB Research Institute «Zhiguli Gardens». The object of study was 7 varieties of autumn apple trees and 18 varieties
of winter fruit ripening period. The research was carried out in the laboratory of molecular genetic analysis of fruit plants of the Michu-
rinsk State Agrarian University. It was found that all the studied apple varieties are carriers of the Md-ACS1-1 and Md-ACO1-2 alleles,
the simultaneous presence of which in one genotype in a homozygous state indicates a high level of ethylene biosynthesis in fruits
during ripening and storage. The heterozygous state in one apple tree genotype of the Md-ACS1-1 and Md-ACS1-2 alleles was noted
in the varieties Buyan, Volga saffron of the autumn ripening period and in the varieties Krasnoglinsky, Kuibyshevskoye, Mayak of the
Volga region, Original, Memory of Korolev, Gift to the Minister, Dawn of the Volga region of the winter ripening period. The varieties

© fiynos M. W., WamwmH W. H., 2025
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Buyan, Krasnoglinskoye, Original, Gift to the Minister and Spartan contain the Md-ACO1 gene in a heterozygous state (Md-ACO1-
1/2). A combination of heterozygous states of the Md-ACS1 and Md-ACO1 genes, which determines the average level of ethylene
synthesis in fruits during maturation and storage, has been identified in the varieties Buyan, Krasnoglinskoye, Original and Gift to the
Minister. These varieties are of interest to apple producers and can be used in breeding programs as sources of breeding-valuable
alleles for the creation of new forms with hard flesh and good shelf life of fruits during storage.

Keywords: apple tree, variety, fruit storage, ethylene biosynthesis, gene alleles, heterozygosity

For citation: Dulov, M. I., Shamshin, I. N. (2025). Molecular genetic analysis of apple varieties breded by the Institute "Zhigulevskie
Gardens" by the Md-ACS1 and Md-ACO1 genes of ethylene biosynthesis in fruits during ripening and storage. Izvestia Samarskoi
gosudarstvennoi selskokhoziaistvennoi akademii (Bulletin Samara State Agricultural Academy), 10, 2. 11-18. (in Russ.).
DOI: 10.55170/1997-3225-2025-10-2-11-18

FA6nons pomawwHss (Malus domestica Borkh.) sBnsietcs ogHoi 13 Hanbonee 3KOHOMUYECKN 3HAUUMbIX KYNbTYP.
Mo AaHHbIM [POAOBONBCTBEHHON U CENbCKOXO3ANCTBEHHON opraHn3aumm ObbeanHeHHbix Hauuin (PAOCTAT) B 2023
rogy S6roHw Bbipawmsany B 93 cTpaHax 1 nponsBoACTBO 610k B Mype coctaemno 115,25 MiH. T., B Tom uncne B Knutae
49,6 mnH. 7. [1]. B Poccu 56moHs 0THeCeHa K YMCny pacTeHWi, NPOU3BOACTBO U BbIpallMBaHUe KOTOPbIX HAanpaBneHo Ha
obecneyeHne npogoBoNbLCTBEHHON Be3onacHocTu cTpaHbl. B 2023 rogy B Poccun S6n0HI0 BbipaliMBany Ha nnowaam
201,4 TbiC. ra M 00bEM Npon3BoacTBa NNoaoB coctaBun 2,08 MAH. T.

ABNoKM SABNAOTCA BaXKHLIM KOMNOHEHTOM 340POBOro 1 cOanaHcMpoBaHHOro nuTaHus [2]. MotpebnexHne s6nok
B AOCTATO4YHOM KOMWYECTBE CHIKAET PUCK Pa3BUTMS 3ab0neBaHuit, CBA3aHHbIX C HENPaBUIbHBIM MUTAHUEM, CHUKEHWEM
WMMYHWTETA, HapYLLIEHUSMI NIMMUGHOTO W YrNeBoAHOro obMeHa, N03BONSET NOMOYb NPeAOTBPATUTL NPEXAEBPEMEHHOE
cTapeHue opraHuama [3]. B ceexem Buae nnogsl S610HM ynoTpebnsioT Ans npohunakTyki MHPEKLUMOHHbIX 3abonesaHni
W ynyyLweHns paboTbl NULLEBapUTENBHON cUCTEMbI [4].

BaxHbIMM nokasaTensmu kayecTsa NnogoB SOoHN SBASIOTCS TEKCTYpa, YNPYrocTb U NPUrOAHOCTb UX 4115 Xpa-
HEHUs1 B TEYEHWe OnpeaeneHHoro nepuoaa spemenn. MNotpebutenu Bee valle TpebytoT TBEPALIX SOMOK C COYHOM U Xpy-
CTALWeN MAKoTbto. CoxpaHeHre TBEPAOCTH U KOHCUCTEHLIMM MSIKOTW BO BPEMS CO3PEBaHMS BXKHO He TOMBKO ANs BKYCO-
BbIX KQYECTB M YCTOMYNBOCTM NNOAOB K MEXAHNYECKM MOBPEXAEHNAM, HO U ANS CHKEHUS BOCMPUMMYMBOCTY MX K Na-
TOreHaMm, yMeHbLUEHWS aKTUPYEMbIX NOTEPb 1 Gonee ANMTENBHOTO COXPaHEeHUs NOTPEBUTENbCKUX AOCTOUHCTB 610K NpK
XpaHeHuM.

PasmsiryeHue TkaHen MSKOTW NI0LOB, CBA3AHHOE C U3MEHEHMEM NMOTHOCTY PACMONOXEHUS KNETOK, KIETOHHOM
CTEHKM M MeMBpaH, Typropa KneTok, Npu CO3peBaHnm 1 XpaHeHun S610K NpoMCXoauT B pesynbTaTe NpoTekaHns Hexena-
TeNbHbIX PA3MUYHbIX (U3NONOTMYECKIX U BUOXMMUYECKMX NPOLIECCOB, CPEAMN KOTOPbIX BaXHAs PONb NMPUHAANEXUT B1ro-
CUHTE3Y 3TuneHa [5, 6]. BoipalyyBaHue COPTOB C HU3KUM YpOBHEM BUOCMHTE3a 3TUMNEHA B NII0AAX BO BPEMS CO3PEBaHNS
11 NOJABNEHNE Er0 AENCTBUS CNOCOOCTBYIOT MOBBILUEHNIO CPOKOB XpaHeHus S6mok [7].

XpaHeHue s6510k B kamepe XONOAUIbHUKA C PerynupyeMoit ra3oBoi Cpeaon, NpUMEHeHNe Xummuiecknx obpabo-
TOK B Cafly W nepen 3aKnagKor B XpaHUuLLe No3BONSAKT NPeaoTBpaTUTb NOTEPM OT MUKPOBMOMOTrMYECKON NOpYM W ABNS-
t0TCA 9PEKTUBHBIMI B NOAAEPXaHMM CTaBUBHOTO Ka4ecTBa NoAOB B NEPUOA XpPaHeHUs!, HO UCNONb30BaHME AaHHbIX
METOLOB 3HAYUTENBHO NOBbIWAET ceB6ecToMMOCTb 60K, OQHUM 13 BapUaHTOB YaCTUYHOM 3aMeHbl JaHHbIX Crnoco6oB,
0CcoBEHHO NPy NPOVU3BOACTBE OPraHNYECKO NPOAYKLNN, SBNSETCA NPUMEHEHUE COPTOB SBI0HM C HU3KUM YPOBHEM B1O-
CMHTE3a 3TUMNEeHa B NNoAax BO BPEMS CO3PEBaHUS M B MEPUOA UX XPaHEHNS.

KntoueByto ponb B BbipaboTke aTuneHa 1 notepe TBEPAOCTH SBMIOK Npu XpaHEHUN UrpatoT hepMeHTbl 1-aMuHo-
LuknonponaH-1-kapbokcunatcuHrtasa (ALLK-cuHTasa) u 1-ammHoumknonponaH-1-kapboHoBas kucnota okemaasa (ALK-ok-
cupasa). AktuHocTb paboTbl pepmenToB ALIK-cuHTasa n ALIK-okcnpasa kogupyetcs cepuent reHoB Md-ACS n Md-ACO
[8]. OrpaHuumBatoLLMM (PaKTOPOM B KOHLIEHTPALW 3HAOrEHHOTO dTUMEHa BO BPeMsl CO3peBaHUs NNOA0B S6MOHM B OC-
HoBHOM siBnstoTCA reHbl ALIK-cuHTasa cemeiictea ACS [9, 10].

®epmeHT ALK-cuHTa3a npeobpasyet S-aaeHo3unn-L-MeTnoHnH B 1-amuHoumknonponaH-1-kapboHOBYHO KUCNoTy
(ALK), koTopas okucnseTcsa 4o TUneHa, ammmuaka, MypaBbiHOM KUCMOTbI W yriekuenoro rasa [11]. B aToi cessu peryns-
LS aKTMBHOCTW AaHHOTO (hepMeHTa SBMSETCA KIoYEBOi B GMOCKUHTE3e STUMEHa B Niogax A6IoHN.

B nokyce Md-ACS1 BbisiBneHb! annenn Md-ACS1-1 (489 n. H.) n Md-ACS1-2 (655 n. H.). Annenb Md-ACS1-1
MPUBOAMT K HOpManbLHOMY NPOU3BOACTBY 3TUrNEHa, a annenb Md-ACS1-2 cBs3aHa Co CHKEHHbIM YpoBHEM aTuneHa [12].
F'omosuroTHoe coctosHue annens Md-ACS71-1 (489 n. H.) cBMaeTenbCTBYeT O MakcMManbHOM BUOCHHTE3e 3TuMeHa B
nnogax 1 HEBLICOKOM WX NexKocTh. OTCYTCTBUE JAHHOWN TOMO3UIOTbI B FEHOTUNE MOXET CRYXWUTb NEPBbIM KPUTEPUEM Ha
cenekuuio coptoB A6MOHN € TBEPAbIMU, ANUTEMNBHO XpaHALLMMUCS nnoaamu. [1ns copToB S6M0HM, FOMO3UrOTHBIX MO an-
nento Md-ACS1-2, xapakTepeH MOHWKEHHbIN, @ Y reTepO3UroTHBIX — CPEAHWI YPOBEHb GUOCKHTE3a 3TUMeHa B Nnogax
(13, 14].
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B nokyce Md-ACO1 unentudmumposanbl Takxe gse annenu: Md-ACO1-1 (525 n. H.) n Md-ACO1-2 (587 n. H.).
Copra a6n0Hu, romosurotHele no annento Md-ACO7-1, 0TAMYAOTCS HU3KON KOHLEHTPALMEN SHAOTEHHOTO STUEHa U MK
XpaHeHUN AeMOHCTPUPYIOT NyyLlee COXpaHeHe TBEPAOCTU MAKOTU NI0Aa, YEM reTepO3UroTHbLIE U FOMO3UMOTHbIE MO an-
nento Md-ACO1-1/2 [15]. TomoauroTtHoe cocTosiHne annens Md-ACO71-1 B coueTaHuM C roMO3WMOTHOCTBH annens
Md-ACS1-2 npuBoguT K eLle 6onbluemy CHKEHNO BUOCUHTE3a aTUNEHa B Nnogax AbMoHN, YTO NO3BOMSET AOMbLUE CO-
XpaHsTb UX TBEPLOCTb NPU XPaHEHUM B TEYEHME HECKONMbKUX MecsLeB [13].
Lenb uccnedosaHull: aHanns coctaea annenen reHos Md-ACS1 n Md-ACO1, BoBneYeHHbIX B BUOCUHTES 3TH-
neHa npu co3pesaHuy NnogoB coptos sbnonn cenekyun NBY CO HAW «XKurynesckue cagbl».
3adayu uccnedosaHuil: NPOBECTY OLIEHKY COPTOB S0M10HM No annensm reHoB Md-ACS1 n Md-ACO1, BoBneyeH-
HbIX B KOHTPOIb GMOCUHTE3a STUNEHa NPV CO3PEBAHMM W XpaHEHWUM NNOAOB; NPEAOCTaBUTb CEneKLMoHepaM 1 Npou3Bo-
putenam S6noK MHGopMaLMIo O reHOTUNAX, NPOSBASAKOLLMX CNOCOBHOCTb K fyuLLEeMy COXPaHEHNIO AOMOK NpK XpaHeHuU.
Mamepuanb1 u memodbi uccnedosanudl. ViccrnenoBaHns nposoauny B tabopaTopun MONeEKynsipHoO-reHeTnYe-
CKOro aHanwu3a nnogosbix pacteHuit PrE0Y BO «MudypuHCKuiA rocyaapCTBEHHbIN arpapHblil yHUBEpCUTET». OBbEKTOM M-
CresjoBaHmMin CRyxunu 7 copToB I6I0HN OCEHHEro 1 18 copToB 3MMHErO Cpoka Co3peBaHmMs nnoaos cenekuym MY CO HAN
«Kurynesckve cagpl» (Tabn. 1). Mpu cosgaHnm COPTOB OCEHHErO CPOKA CO3PEBAHMS B Ka4eCTBE POAUTENLCKUX (POPM MC-
nonb3osaHbl 30,8 % reHoTUNOB, NOMyYeHHbIX 40 Havana XX Beka u 69,2 % B nepuog 4o 30% ronos XX eka. CopTa 3uMHero
CpOKa CO3peBaHIs NOMyYeHbI C y4aCTUEM UCXOAHbIX POAUTENbCKMX (opM, cpeam koTopbix 13,9 % Bbinm co3aaHbl 4o Havana
XX Beka, 69,4 % B nepeoii nornosuHe XX Beka 1 Tonbko 16,7 % B 50-70% rogax XX Beka.

Tabnuua 1
[MpoucxoxaeHune coptos sbnonn cenekuynm N6Y CO HUW «Kurynesckue cagpl»
[:\l/i Copt MpoucxoxaeHue
OceHHUI CPOK CO3peBaHUs
1 |Apkan BOMmKCKMN Kyty3ose, (Ckpbixanenb X PeHeT Cumupenko) x Mamsatb Mudypuna (LamnapeHr-kutaika X cB. on.)
2 |BysH Kyty3ose (Ckpbhxanenb x Penet Cummperko) x Jlo6o (MakuHTow X ¢B. on.)
. AHTOHOBKa LadpaHHas (AHTOHOBKa 0BbIKHOBEHHas X PeHeT opneaHckuit) X [ennH NoHAoHCKNIA (CTa-
3 (Bomxckuit wadpaH . N
PUHHBIA @HTIWACKMA COpPT)
4 | XKurynesckoe BoposuHka (HapogHas cenekuus) x BarHepa npusoBoe (cB. on.)
5 |Camapa Cnaprtak (Llaponai x cB. on.) x MongeH Oenuwec Cnyp (knoH copTa lMongeH denvwec)
6 |Cokckoe pososoe  |Mo3gHee cnagkoe (Ckpbikanens x PeHeT Cumupenko) x Mamate Mudypuna (LLlamnapen-kutaiika x ¢B. on.)
7 |Cnaprak LLlaponai (CTapuHHbI PyCCKuUiA COPT) X CB. ON.
31MMHMIN cpOK co3peBaHus
8 |Asaposckoe Kyty3ose, (Ckpbixanenb x PeHeT Cumupenko) x Mamste MudypuHa (LamnapeH-kutaika X ¢B. on.)
9 |Oaxko Kynbbiwesckoe (AHTOHOBKa WadpaHHas X PeHeT opneaHckuit) X J1obo
Kyty3osev, (Ckpbikanens x PeHeT Cumupenko) x BaiHenyp [enuiuec (noykosas mytauus copta Ctap-

10 |KHsa3b 3acekuH
kuH Jenuwec)

11 |KpacHornuHckoe MosgHee cnagkoe (Ckpbikanens x PeHeT CummupeHko) x Mamsatb MudypuHa (LLlamnapen-kutaiika x ¢B. on.)

AHTOHOBKa LuadpaHHas (AHTOHOBKA 0ObIKHOBEHHast X PeHeT oprneaHckuii) x MenuH NOHAoHCKNIA (CTa-

12 |Kyibblwesckoe . A
PUHHbI aHIMMIACKWIA COPT)

13 |KyTysosel Ckpbhkanenb (CTapuHHbIN pycckuil copT) X PeHeT CUMUPEHKO (CryYaiHbli cesHel)
14 |Mask MoBomkba AHTOHOBKa (CTapuHHbIN copT) X Jlobo (MakuHTOW X CB. 0n.)
15 |Opurutan Kyty3ose (Ckpbikanenb X PeHeT Cumupenko) X Opnuk (MakunTow X Beccemsinka MuyypuHckas)

16 [Mamstb Kegpuna  [KyTysosew (Ckpbixanenb x Penet CumupeHko) x Opnvk (MaknHTow X BeccemsiHka MuyypuHckas)

17 |Mamstb Koponesa  |KyitbbilweBckoe (AHTOHOBKA LuadppaHHas x PeHeT opneanckmit) X[lo6o (MakuHToLw X ¢cB. on.)

18 |Mogapok MuHucTpy |KyTy3oBel (Ckpbixanenb x PeHeT CumupeHko) x Mamsate MudypuHa (LLlamnapeH-kutaiika X ¢B. on.)

19 |PacceetlloBomkbs  |KyTy3oBel (Ckpbixanenb x PeHeT CumupeHko) x Mamsate MudypuHa (LLlamnapeH-kutaiika X ¢B. on.)

20 |Camapckuit cyBeHup |KyTysosel, (Ckpbixanens x PeHet CumupeHko) x MNMamsats MudypuHa (LLamnapeH-kutaika x cB. on.)

21 |CamapyaHuH (5-10-3 x 4-2-13-28-1 (Cnaptak x AHuc Anbiit) x Opnuk (MakuHTow x BeccemsaHka MuuypuHckas)
22 |CvHan camapckuin | Xurynesckoe (bopouHka x BarHepa npu3oBoe) x CeBepHblit cuHan (KaHgunb-kuTaika X ¢B. on.)
23 |CnapraHeL MosgHee cnagkoe (Ckpbhkanens x PeHet CummupeHko) x CnaptaH (MakunTow x XXentbiit HotoTayH)
24 |Cxuch Cnaprak (Llaponan x ¢B. on.) x Kyb6aHb cnyp (knoH copta KybaHb)

25 |AnTapb camapckuit | Ckpbhxanenb KpacHbIi (CTapuHHblin pycckuin copT) X Kopeit (TonpeH Oenuwec X UHgo)

Boigenenne [JHK npoBogumm u3 MonoabIx NUCTLEB € Ucnonb3oBaHuem meToga LITAB [16] ¢ mogudmkaumamu.
lNocTaHoBKY aMmnnndmMKaLmMm OCYLLECTBNANM C UCMONb3oBaHeM MacTep-mukca ans MUP 5XMasDDTagMIX-2025 ot npo-
N3BOACTBEHHO-KOMMEPYECKOrO 3aKpbITOro akuuoHepHoro obwectsa «AWAJIAT NTO» (Poccust). CocTaB peakumoHHOM
cmecun 06bemom 25 mkn: matpuyHas OHK (20 Hr/mkn) — 1,5 mkn; npaimep npamoit — 0,5 Mkn (koHueHTpaums 10 nM/mkn);
npanmep obpatHbI — 0,5 Mkn (koHUeHTpauws 10 TM/MKR); MacTep-MUKC — 5 MKI; 4enoHM3MpoBaHHas Boga — 17,5 Mkn.
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[nsa obHapyxeHus y coptoB s6nok anneneit reHa Md-ACS1 npumensinu mapkep Md-ACS1, reHa Md-ACO1 -
mapkep Md-ACO1 [12]. Mpaimepsl cuHTeanpoBanbl OO0 «Cuntony» (Poccusi). HykneoTuaHble nocnenoBaTenbHOCTM
npaimepHbIX Nap npeacTaBneHsl B Tabnuue 2.

Tabnuua 2
HykneoTuaHas nocneaoBaTenbHOCTb NpaiMepHbIX Nap, Cnonb3yemblx B pabote
HasBaHue NocnepoBaTenbHOCTb
Md-ACSI F 5'-AGAGAGATGCCATTTTTGTTCGTAC-3'
Md-ACSI R 5'-CCTACAAACTTGCGTGG GGATTATAAGTGT-3'
Md-ACOI F 5'-TCCCCCCAATGCACCACTCCA-3'
Md-ACOI R 5'-GATTCCTTGGCCTTCATAGCTTC-3'

Peakuunio nposogunu ¢ nomowbto amnnundmkatopos SimpliAmp («Applied Biosystems», USA), «OT-npaitm»
(«QHK-TexHonorusy, Poccns) no cnepytowen nporpamme: ans mapkepa Md-ACSI - 4 muH npu 94 °C; cneaytowme 35
umknos: 1 MuH npn 94 °C, 1 MuH npn 58 °C, 1 MUH cuHTE3 Npu 72 °C; uHANbHBIA LWKN CUHTe3a 7 MUH. Npu 72 °C; ang
mapkepa Md-ACO1 — 2 muH npu 94 °C; cnegytowume 25 ynknos: 45 ¢ npu 65 °C, 2 MuH npm 72 °C, 45 ¢ cuHTe3 npu 94 °C;
1 umkn: 65 °C-45c¢; 72 °C — 10 MuH.

MpoayKTbl amnandvkaLmm pasgensnm nyTem anekTpodopesa B 2-NPOLEHTHOM arapo3HoMm rene. Mocne anek-
Tpodhopesa refib aHanuaupoBani B ynbTparoneToBoM CBETE C UCMOMb30BaHWEM TPaHCUNNIOMUHATOPA.

Pesynbmambi1 uccnedogaHutl. [ns Bcex MCCneayemblx COPTOB S6MOHN, HECYLLMX PA3NNYHbIE anmenbHble KOM-
BuHaummn reHoB Md-ACS1 n Md-ACO1, nonyyeHbl YeTke pesynbTaThl ANeKTPOHOPETUYECKOTO pa3aeneHns NpoayKToB
MUP (puc. 1, 2).

[aHHble annenbHoro nonumopdmama no nokycy Md-ACS1 nokasanu, 4To roMO3MroTHOE COCTOSIHUE MO anmnesnto
Md-ACS1-2, cBi3aHHOE C HU3KUM YPOBHEM BbILENEHNS 3TUNEHA B NNOAAX NPY CO3PEBAHWM 1 NPOLOIKUTENBHBIM CPOKOM
X XpaHeHus 6e3 notepu NoTpedUTENbCKUX KAYeCTB, He Bbirio 0BHAPY)XEHO HU Y OAHOrO 13 N3y4aeMblX COPTOB SA6MOHM
cenekumm F'BY CO HUM «XKurynesckve cagpl» (tabn. 3).

13 14 15 16 17 18 19 20 21

e & & ¢

Md-ACS1-2
Md-ACS1-1

Puc. 1. Snektpodhoperpamma naeHTudmkaummn annenen reia Md-ACS1 y coptoB S16moHu:
1 — AsapoBckoe, 2 — bysH, 3 — CnapTtaHel, 4 — Camapckuin cyBenup, 5 — CamapyaHuH, 6 — CuHan camapckui, 7 — Ckud, 8 — KpacHornmuHckoe,
9 - KyrysoseL, 10 - Camapa, 11 - MNamstb Koponesa, 12 — Cokckoe po3oBoe, 13 — Cnaprak, 14 — Kyinbbiwesckoe, 15 — XKurynesckoe,
16 — Mogapok MununcTpy, 17 — Apkag Bomkckuii, 18 — KHasb 3acekuH, 19 — Masik Mosormkbs, 20 — Mamsts KegpuHa, 21 — AHTapb camapckui,
M — mapkep monekynsipHoro paamepa (war 100 n.H.)

Lo

» A N

- e e e e e e e e e e - €— Md-ACO1-2

€— Md-ACO11

Puc. 2. Onektpochoperpamma ugeHTudmkaumm anneneit reda Md-ACO1 y copToB 56n0HM:
1 — AsapoBckoe, 2 — bysH, 3 — Cnaptaneu, 4 — Camapckuin cyBeHup, 5 — CamapyaHuH, 6 — Cunan camapckuit, 7 — Ckud, 8 — KpacHornuHckoe,
9 — Kytysoseu, 10 — Camapa, 11 - Mamsts Koponesa, 12 — Cokckoe posoBoe, 13 — CnapTtak, 14 — Kyitbbiwesckoe, 15 — Xurynesckoe,
16 — Mogapok MunucTtpy, 17 — Apkag Bormkckuit, 18 — KHsasb 3acekuH, 19 — Mask Mosomxbs, 20 — Mamsts KegpuHa, 21 — AHTapb camapckuii,
22 — OpwrvHan, 23 — PacceeT MoBomxkbs, M — Mapkep MonekynspHoro pasmepa (war 100 n.H.)
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BbisiBneHo, 4To Bce aHanu3upyemble copTa a6noHu HecyT annenb Md-ACS1-1, a 6onee 70,0 % copToB OCeH-
Hero 1 okono 40,0 % copTOB 3UMHEro CpoKa CO3PEBaHNS UMEIOT AaHHbIA annenb B rOMO3UTOTHOM COCTOSHUN. [oMOo3K-
roTHOCTb No annento Md-ACS1-1 yka3biBaeT Ha BbICOKMI YPOBEHb BUOCKHTE3a TUMEHA B NNOAAX NPW CO3PEBAHNN U HE
SBNAETCSH CeNeKLMOHHO-LIEHHbIM NPU3HAKOM MpW CO3L4aHUM COPTOB C TBEPAON MAKOTBIO U XOPOLLEH NEXKOCTbI0 610K
nocne cbopa ypoxas. Bbicokas Yactota BctpeyaemocTy annenst Md-ACS7-1 B roMO3UroTHOM COCTOSIHUM, CKOPEE BCETO,
CBSi3aHa C MCMONb30BaHNEM B Ka4eCTBE NCXOAHbBIX POANUTENLCKUX ()OPM COPTOB OTEYECTBEHHOM CENEKLIMM, MOMNYYEHHBIX
B XVIII-XIX Bekax unu cosgaHHbIx B Ha4Yane XX Beka.
Tabnuua 3
AnnenbHoe pasHoobpasue reHos Md-ACS1 u Md-ACO1 coptoB s6moHu cenekuumn 6Y CO HAW «XKurynesckue cagbl»
['eHbl BUOCKUHTE3a 3TUNEHA

Neo Copr Md-ACS1 Md-ACO1
n/m Md-ACS1-1 Md-ACS1-2 Md-ACO1-1 Md-ACO1-2
489 n.H. 655 n.H. 525 n.H. 587 n.H.
OceHHuIi CpoK co3peBaHus

1 | Apkag BOMKCKUNA 1* 0 0 1

2 | bysH 1 1 1 1

3 | Bomkckui wadpaH 1 1 0 1

4 | Xurynesckoe 1 0 0 1

5 | Camapa 1 0 0 1

6 | Cokckoe po3oBoe 1 0 0 1

7 | Cnaprak 1 0 0 1

3MMHMI CPOK Co3peBaHus

8 | Asaposckoe 1 0 0 1
9 | [aHko 1 0 0 1
10 | Knsi3b 3acekuH 1 0 0 1
11 | KpacHornuHckoe 1 1 1 1
12 | Kynbbiwesckoe 1 1 0 1
13 | Kytysoseu 1 0 0 1
14 | Mask lNoBonxbs 1 1 0 1
15 | OpwuruHan 1 1 1 1
16 | Mamatb KegpuHa 1 0 0 1
17 | Mamatb Koponesa 1 1 0 1
18 | Mogapok MunucTpy 1 1 1 1
19 | Paccaer lNoBonxbs 1 1 0 1
20 | Camapckuin cyBeHup 1 0 0 1
21 | CamapyaHuH 1 0 0 1
22 | CuHan camapckui 1 0 0 1
23 | CnaptaHel 1 0 1 1
24 | Cxudp 1 0 0 1
25 | fAHTapb camapckui 1 0 0 1

* «1» — Hanuumre mapkepa; «0» — OTCyTCTBME Mapkepa.
|:] — Hannuve y 06pasLoB ABYX MapKkepoB NEXKOCTY.

Hanuuue n coueTanne B oaHoM reHoTune sbnonn annenen Md-ACS1-1u Md-ACS1-2 obycnaenuBaeT cpeaHuii
WM NOHMXEHHBIN YPOBEHb CYHTE3a 3HAOTEHHOTO 3TUMEHA B Nnogax npyu xpaHeHuu [17]. U3 nccnegyembix Hamu 06pasLios
(25 copros) reteposurotamm (Md-ACS1-1/2) aensioTtcs copta bysiH, Bomkckuin WwadpaH 0CEHHEro cpoka co3peBaHus 1
copta KpacHornuHckoe, Kyibbiwesckoe, Mask Mosomxkbs, Opurnian, Mamate Koponesa, Mogapok Munuctpy, Paccset
[MoBOMKbSA 3UMHEr0 CPOKa CO3PEBAHMS, YTO NPeLCTaBNAET MHTEPEC ANs NponssoanTenen A6mok U LeHHOCTb Ans cenek-
LK, TaK Kak OnpeaensieT CpeaHni ypOBEHb CUHTE3a 3TUMEHa B NNOA4AX BO BPEMS MX CO3PEBAHMUS U XPaHEHNS.

leH Md-ACO1 okasblBaeT MeHee CUrbHOE BRMSHWE Ha BUOCKHTE3 3TUMeHa B Nodax npu co3peBaHny S6I0K v
AencTByeT HesaBnUcUMO ot reHa Md-ACS1. AnnenbHble pa3nnius reHa Md-ACO1 oBycroBneHbl HanuMumMem B reHoTune
InDel (Insertion/Deletion) caiita B TpeTbEM MHTPOHE C Pa3MePOM UHCepLMKM B 62 napbl Hykneotuaos. Mytauus annens 1
(InDel B TpeTbem nHTpoHe) reHa Md-ACO1 (Md-ACO1-1) ceizaHa co CHXeHreM BbipaboTku aTunenHa [12]. fomosnroT-
Hble no annento Md-ACO1-1 copta S610HM CUHTE3MPYIOT MEHbLLEE KONMYECTBO STUMEHA, YEM FETEPO3UTOTHbIE W FOMO-
3uroTHble no annenio Md-ACO1-2.

Ananus annensHoro nonumopdguama no nokycy Md-ACO1 noka3an OTCyTCTBKE B FEHOTUNE UCCNEAYEMbIX COp-
T0B AedektHoro annens Md-ACO1-1 B rOMO3MrOTHOM COCTOSIHWW, YTO Yka3biBarno Obl Ha HU3KWIA ypOBEHb GMOCMHTE3A
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aTUNeHa B Nodax npu CO3peBaHUM U UX XpaHeHuW. Bce copTa OCEHHEO W 3UMHEro CPOKOB CO3PEBaHNS cofepxar an-
nenb Md-ACO1-2 1 84,0 % 13 HUX SBNSIOTCSA rOMO3MroTamm no AaHHoMy annento. B nccnegyemoit Boibopke copta bysH,
KpacHornuHckoe, OpuruHan, Mogapok MunucTpy u Cnaptarey, cogepxat reH Md-ACO1 B reTepo3uroTHOM COCTOSIHUM
(Md-ACO1-1/2).

CoyeTaHue retepo3uroTHbIx cocTosHuit reHoB Md-ACS1 (Md-ACS1-1/2) n Md-ACO1 (Md-ACO1-1/2), netepmu-
HUPYIOLLMX OTHOCUTENBHO NOHKEHHDBIN YPOBEHb GMOCUHTE3a STUMEHa B Nof4ax BO BPEMS CO3PEBaHNS W NP UX XpaHe-
HWW, MAEHTUULMPOBAHO Y copTa bysiH 0CeHHero cpoka co3pesaHus 1y coptoB KpacHornmHckoe, OpuruHan, Mogapok
MWHKCTPY 3MMHEro Cpoka CO3peBaHus MnogoB. [JaHHble copTa NPeaCcTaBnsioT MHTEPEC AN Npou3BoauTEnei S6nok u
MOryT BbITb UCMOMb30BaHbI B CEMEKLUMOHHbIX NPOrpaMMax Kak UCTOYHWKN CeNEKLMOHHO-LIEHHbIX annernei no co3aaHno
HOBbIX hopM, 06NaaAIoLLMX TBEPAON MSKOTHIO 1 XOPOLLE NEXKOCTbIO MI0A0B NPV XpaHeHun. B 3aBucumocTy ot kombu-
HaLMI CKpeLyMBaHuiA B NOMy4EHHOM MBPMAHOM MaTepuare OXuaaemoe KOMMYEeCTBO reHOTUMOB, HECYLLMX LieHHble ar-
nenn Md-ACS1-2/2 v Md-ACO-1-1/1, MOXeT BbITb 3HAUNTENBHO YBEMWUYEHO.

lMpoBeadeHHbIN paHee aHanua nonumopguama reHos Md-ACO1 n Md-ACS1 nokasan, 4to AedekTHbIE annenm,
obycnaBnuBatoLLMe CHIMKEHHYH BbIPAbOTKY STUEHa, MMEIOT HanbonbLUee pacnpoCTpaHEHNe CPEAM COPTOB 3apybexHoN
cenekyuu. Mpy 3TOM YacToTa BCTPEYAEMOCTM FOMO3UIOTHBLIX (DOPM MO TakuM annensm npeobnagaet Hag 0Te4YecTBeH-
HbIMK copTamu ans annens Md-ACS1-1/2 B gBa pasa, a ans annens Md-ACO-1-1 npaktuyecku B Tpu pasa [18]. Bepo-
STHO, OTOOP MO CTENEHU COXPAHHOCTU NIIOLOB He Bbin NPUOPUTETHBIM A1t OTEYECTBEHHbIX CEMNEKLMOHEPOB, NOITOMY
[0NS UCXOAHbIX (POPM C NPU3HAKOM ASIUTENBHON NEXKOCTU HE3HAYNTENbHA.

3HaumTenbHas YacTb aHanNM3npyeMblX HaM1 FEHOTUMOB NOJTyYeHa C y4acTMeM CTapOAaBHNX COPTOB OTEYECTBEH-
HOM 1 3apybexHON cenekumn. BoamoxHO, 3TO SBNSETCS NPUYUHON HE3HAYUTENBHOTO PACNPOCTPAHEHNS annenei cHu-
XEHHOro BrocuHTE3a aTuUneHa.

3akntoyeHue. OLeHka reHeTUYECKOro NoNMMopdn3Ma uccnegyemblx COpToB A6MOHM OCEHHETO 1 3UMHETO Cpoka
cospesaHus cenekuun NBY CO HUW «XKurynesckue cagpbl» no annensm reHoB, BOBMEYEHHbIX B KOHTPOMb B1ocKHTE3a
9TWUNEHa B NNOAAX BO BPEMS CO3PEBaAHMS W UX XpPaHEHUs, Nokasana, YTo BCe reHOTUMbl OAHOBPEMEHHO SIBNSKOTCA HOCK-
Tenamu annenein Md-ACS1-1 u Md-ACO1-2.

Hanuumne v coueTanne B ogHOM reHoTune sonoxn annenei Md-ACS1-1 u Md-ACS1-2 otmeveHo y copTo bysH,
Bomxckuii wadypaH 0CeHHEro cpoka cospesanus 1y coptoB KpacHornnHckoe, Kyinbbiwesckoe, Masik Mosomxkbs, OpuruHan,
Mamatb Koponesa, Mogapok MunucTpy, PacceeT IMoBomKbs 3uMHeEro cpoka cospesanus. Copta bysH, KpacHornnHckoe,
OpwuriuHan, Mogapok MuHucTpy u Cnaptaney cogepxat reH Md-ACO1 B retepoaurotHom coctosHm (Md-ACO1-1/2).

CoueTaHue reteposnroTHbIx coctosHuin reHos Md-ACS1 n Md-ACO1, yto onpeaensieT CpeaHUin YpoBEHb CUH-
T€3a 3TUreHa B NroAax BO BPEMS CO3PEBAHNS W NX XPaHEHMS, MAEHTUULMPOBAHO Y copTa bysiH 0CeHHero cpoka coape-
BaHus 1y coptoB KpacHornuHckoe, OpuruHan, Mogapok MUHUCTPY 3UMHErO Cpoka co3peBaHus Nnogos. JaHHble copTa
NPEACTaBNAT WHTEPEC ANg NpousBoauTenen 650k 1 MOryT BbITb MCMOMb30BaHLI B CENEKLMOHHBIX Nporpammax Kak
MCTOYHWKM CENEKLMOHHO-LIEHHDBIX anmenein no co3AaHno HOBbIX hopM, 06NaaatoLLMX TBEPAON MSAKOTLIO 1 XOPOLUEN Nex-
KOCTbH NNOJ0B NPU XPaHEHWN.
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Pestome: Llenbio uccredogaHull S8MIS0Ck U3yyeHue copmog u 2ubpudos MOPKO8U Cmosioeoll U Ux 3awjuma npu 8030esbIigaHuu
no ghumocaHumapHol mexHonoauu 8 ycnosusx KOxHozo 3aypanbs. Obbekmamu uccrnedogaHull sensAUC, copma U 2ubpudbi
MOpKO8U cmoi1080Lli, 8pedHble opeaHu3Mbl U cpedcmea 3awumel pacmeHud. llpu udydeHuu copmog u eubpudog copmomuna
Haxmckas 0ocmogepHo npesbicunu no obwell ypoxatHocmu cmaHdapmHbIl copm HaHmekas 4 (32,6 m/za), copma Xap nmuya
Ha 3,8 m/2a, copm Paxam-nykym Ha 10,2 m/2a, 2ubpud KpacHas 3ee30a F1 Ha 4,1 m/ea u aubpud CeméHosHa F1 Ha 5,5 m/za.
Copm cmandapm LLlaHmeHa 2461 chopmuposan 0bwyto ypoxaliHocms 32,3 m/za, mogapHocme cocmasuina 80,8%. LJocmosepHo
npesbicunu no ypoxaiiHocmu copm cmaHdapm copma BumamunHas 6 — 39,9 m/za, CenmsibpuHa — 37,7 u eubpud CaHbKuHa
mobosb F1 — 34,7 m/za. Mo pe3ynsmamam onsima no 3awjume pacmeHuli obwas ypoxaliHocmb no copmy laHmeHs 2461 g
KoHmpone cocmasuna 28,7 m/2a, npumeHeHue cpedcmes 3awumsl 0becnequsio nomyyeHue npubasku ypoxas no cxeme Nel —
12,8 m/ea, no cxeme Ne2 — 10,3 m/za, npumeHeHue buonoaudeckux cpedcms no cxeme Ne3 obecnequsio coxpaHHOCMb ypoxas
3,9 m/za. Ha eubpude CaHbkuHa mobosb F1 8 KoHmpone ypoxaliHocmb cocmaguna 25,1 m/za. 3awuma pacmeHuli cospemeH-
HbIMU npenapamamu obecneyurna npubasky obuwell ypoxaiHocmu om 11, 7 m/za no cxeme Ne3 0o 18 m/za no cxeme 3awjumel
Ne1. B eapuaHmax no 3awume 00CMOBEPHO y8enu4usascs 8bixod mosapHbIX KOPHENI0A08.

KnioueBbie cnoBa: MOpKkoBb, DONE3HW, BPEAUTENM, COPHbIE PACTEHMS, CXEMbI 3aLLUMTbI, YPOXANHOCTb
Insa umtnposanus: Cnosuosa M. B., Mopces W. H., MonosHukosa B. B. 3aliuta MOpKoBM CTONOBOW B OUTOCAHWUTAPHOM TEXHONOTMM

Bo3aenbiBaHus KOxHoro 3aypanbs // MasecTns Camapckoil rocy4apCTBEHHOM CENbCKOX03aNCTBEHHON akademun. 2025. T. 10, Ne 2.
C. 19-26. DOI: 10.55170/1997-3225-2025-10-2-19-26

Original article
PROTECTION OF GARDEN CARROTS
IN THE PHYTOSANITARY TECHNOLOGY OF CULTIVATION OF THE SOUTHERN URALS
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Abstract. The purpose of the research was to study varieties and hybrids of garden carrots and protect them when cultivated using
phytosanitary technology in the Southern Urals. The objects of research were varieties and hybrids of garden carrots, harmful
organisms and plant protection products. When studying varieties and hybrids of the Nantskaya variety type, the standard Nant-
skaya 4 variety significantly exceeded the total yield by (32.6 t/ha), the Zhar Ptitsa variety by 3.8 t/ha, the Turkish Delight variety
by 10.2 t/ha, the Krasnaya Zvezda F1 hybrid by 4.1 t/ha and the Semenovna F1 hybrid by 5.5 t/ha. The standard Shantene 2461
variety produced a total yield of 32.3 t/ha and marketability was 80.8%. The standard Vitamin 6 variety significantly exceeded its
yield by 39.9 t/ha, Sentyabrina by 37.7 t/ha, and the Sankin hybrid lyubov F1 by 34.7 t/ha. According to the results of the plant
protection experiment, the total yield for the Shantene 2461 variety in the control was 28.7 t/ha, the use of protective agents ensured
an increase in yield according to scheme No. 1 - 12.8 t/ha, according to scheme No. 2 - 10.3 t/ha, the use of biological agents
according to scheme No. 3 ensured the safety of the harvest of 3.9 t/ha. On the Sankin lyubov F1 hybrid, the yield in the control
was 25.1 t/ha. Plant protection with modern preparations provided an increase in total yield from 11.7 t/ha according to scheme
No. 3 to 18 t/ha according to protection scheme No.1. In the protection options, the yield of commercial root crops significantly
increased.
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MopkoBb CTONOBas — XONOAOCTONKAS!, B HEKOTOPOW CTENEHM 3acyxoycTonymnBas kynbTypa. OgHaKko npu e€ BO3-
AenbiBaHUM MOTYT ObITb 3HaUNTENbHbIE NOTEPK Ypoxas (8o 30% u 6onee), KOTopble OTMEYAKOTCS B MOMEHT YOOPKM 1 B
nepuog xpaHeHus kopHennogos. O4eBUAHON NPUYMHON NOTEPK YpOXas ABNAETCS HAPYLLEHWe arpOTEXHUKN, B YaCTHOCTH,
0bpaboTka MouBbl, HENPaABUIbHOE BHECEHWE YAOOPEHWI, HapyLIEHWe MOMMBHOTO PeXxuMa, HapyLieHue HOpPM BbiCEBa,
cnocoboB noceBa, CPOKOB M cnocoboB ybopku n T.4. 1, 2, 3].

HecobriogeHune arpoTeXHWKW B COMETaHUM C NOrOAHbIMK YCIIOBUAMM NarybHO Cka3biBAETCS Ha pacTeHUsX MOp-
KOBW CTOMIOBON — OHW CTaHOBATCS Gonee nogBepXeHHbIMW BIMSHWIO BPEAHbIX OPraHMaMoB — BpeauTeneit, 6onesHe,
COpPHbIX pacTeHuin. CobnoaeHne NPUEMOB arpOTEXHUKA CHKAET YUCTEHHOCTb BPEAHBIX OPraHU3MOB, HO CTOMT OTMe-
TUTb, YTO BEPOSITHOCTb WX MOSIBNEHUS CBA3aHA Takke U C BnsHMEM abuoTuyeckux aktopos. Moatomy 3gech Heobxo-
AMMO TPaMOTHOE COYETaHME — COOMIAEHNE arpoOTEXHIKK, @ Takke pa3paboTka 1 NPUMEHEHME CXEM 3aLLUTbl MOPKOBU
CTON0BOW N0 ha3am pocTa 1 passuTis [4, 9, 6].

Lenb uccnedosaHuil: n3y4eHne copToB 1 rMbpMAOB MOPKOBM CTOMOBON, W UX 3aLuTa Npy BO3AENbIBAHAN NO
huTOCaHUTaPHO TeXHONoMK B ycroBusx KOxHoro 3ayparbs.

3aday4u uccnedogaHus:

- onpefeneHne peakuyun copToB 1 rMOpMAOB MOPKOBM CTOMOBOW Ha GuoTUYeckne u abuotudeckne daktopbl
OKpYXatoLLlen cpeabl;

- BbISIBNEHME pacnpoCTPaHEHHOCTM 1 BPEAOHOCHOCTM Hanbonee BCTpeyatoLmxcs 6onesHein n Bpeautenemn mop-
koBm cTonosoit (Daucus carota), B TOM uncne MopkoBHon Myxu (Chamaepsila rosae) n mopkoBHon nuctobnoLwuku (Trioza
viridula) B KOxHom 3ayparbe;

- paspaboTka mep 6opb0Obl B PUTOCAHNTAPHON TEXHONOTMM BO3AENbIBAHWS MOPKOBU CTOMOBOM B yCroBusix FOx-
Horo 3ayparnbs.

Mamepuan u memodbI uccnedoeanusi. MNonesble vccnegoBanms nposoaunuct B 2021-2024 rr. Ha yuebHo-npo-
13BOACTBEHHOM NriofooBoLHOM yyacTke KypraHckon FTCXA nvenn T. C. Manbuesa — dunmana ®FE0Y BO «KIY», a Takke
B OBOLLEXpaHunmLLe. JlabopaTopHble 1ccneaoBaHMs NPOBOAUIMCE Ha kadpeapax MHCTUTyTa VkxeHepum 1 arpoHommu. Mo-
neBble OMbITbI 3aKagbIBan B COOTBETCTBUN ¢ MeToaMKoN rocyaapCTBEHHOro coptomncrbiTaHus (1989), B YeTbIpéxkpaTHOM
MOBTOPHOCTM, pa3MeLLEeHNe AENSHOK PEHOOMM3MPOBaHHOE (CryyaitHoe), nnowaab aensHkv — 10 m2[7, 8, 9].

Cxema onbita Ne1 npeacrasneHa B Tabnuue 4. Cxema onbita Ne2 — B Tabrnuue 1.

Tabnuua 1
CxeMbl 3aLLU1TbI MOPKOBM CTOMOBOW OT BpeHbIX OPraHn3MoB B OMTOCAHUTAPHON TEXHOMOMK BO3AENbIBaHMS
(KypraHckas FCXA)
Ne 1 obpaboTka 2 obpabortka 3 obpabotka 4 obpadorka
cxeMmbl| (obpaboTka cemsiH) (0o BCcxopoB) (2-3 HacTosILMX NucTa) (Tp¥ NepBbIX npU3Hakax
nosiBneHns 6onesxn)
1 2 3 4 5
KoHTponb (63 npumeHeHus nectuumuaos)
OyHauyudbI: [epbuyudsr; lepbuyudsr; OyHauyudbT,
Makcum, KC (dpnyau- |Fesarapg, KC (500 r/n |esarapg, KC (500 r/n npometpuH) — 1 nfra  |JlyHa Skcnupuerc, KO
okcoHun 25 r/n) - npomeTpuH) — 3 n/ra  |+®ypope YnbTpa, IMB (ceHokcanpon- (200 n/ra gonyonupam +
1 |1,5n M-atun 110 r/n) - 0,75 n/ra. 200 r/n TebykoHason) —
WHcekmuyuobr, 1,0 nlra
Mpoteyc, M (100 r/n Twaknonpug + 10 r/n
penbtametpuH) — 0,75 nira
OyHauyudb!: [epbuyudsbr. epbuyudsr: OyHauyudb!:
Makcum, KC (pnyau- |MpometpuH, CK (500 |Muypa, K3 (xusanodon-M-atun 125 r/in) - |Ckop, KO (andeHokoHa-
okcoHun 25 r/n) - r/n NPOMETPUH) — 0,8 n/ra +MpomeTpuH, CK (500 r/n npomet-  |30m 250 r/n) — 0,5 n/ra
2 |15nh 1 n/ra + Peiicep, K9  |puH) - 2n/ra
(dnypoxnopuaoH UHcekmuyuOb:
250 r/n) -2 nira Bopen, CK (150 r/n umuaaknonpua, 50 r/n
nambpa-uuranotpuH) — 0,1 n/ra
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OkoHyaHue Tabnuup 1

1 2 3 4 5
buogpyHauyudsi+cmu-|- BuogpyHeuyudsi+cmumynamopsi pocma (no - |buoghyHeuyuds+cmumy-
MynsSimopb! pocma: BCXOZaM): N9Mopb! POcCMa:
Tpuxogepme Bepuae ®utocnopuH-M, X (TuTp He meHee 1 mnpa.  |PutocnopuH-M, X (Tutp
471, CI (He meHee XMBbIX KNeTok v cnop/mn) — 0,6 n/ra + Liup-  [He MeHee 1 MNpA. XMBbIX

3 |1 mnpa. cnop/r rpu- koH, P (ruppokcukopnyHas kucnota 0,1 n/r) — |kneTtok u cnop/mn) — 0,6
6oB) — 3 kr/T + Kop- 25 mnira nfra + LnpkoH, P (ruapok-
HeBuH, CI (5 r/kr WHcekmuyuo: cukopuyHas kucnota 0,1
4(unpon-3un) macns- dutoBepM, K3 (aBEPCEKTUH ¢ 2 1/n) — nir) - 25 mnira
Has kucnota) — 5 kr/T 0,1nfra

Cpok noceBa MOPKOBM CTOMOBOW — TPETbA AeKaaa Masl, C rnyBuHON 3a4enkn CEMSH BO BIIAXHbIN COMA NOYBbI
2-3 cM; HopMma BbiceBa — 4 Kr/ra, koTopas onpeaensnach NOCEBHbIMM KaYeCTBaMU CEMSIH, COPTOM 1 TEXHOMOME BO3ae-
NbIBaHUS MOPKOBM, @ Takke BOMOXHOM 3aCOPEHHOCTBIO yyacTka. Cnocob nocesa: WMPOKOPSAHBIA CNOcob € LWMPUHON
mexgypsaui 70 e,

ArpoTexHuka, obLyenpuHsTas 415 30HbI MccneaoBaHus. MNpeawecTBeHHUK — Ha cxeme onbita Ne1 — yncTbin nap,
Ha cxeMe onbiTa Ne2 — kapTodiens. Moysa yue6HO-NPON3BOACTBEHHOTO NMOAOOBOLLHOIO y4acTKa — BbILLEIIOYEHHbIN Yep-
HO3EM CpeHEMOLLHbIN NETKOCYTIIMHUCTBIA, COAepXXaHue NUTaTenbHbIX BELECTB B NAXOTHOM CMOe COCTaBAAN0 HUTpaT-
Horo a3oTa — 20,3 mr/kr; ocdopa u kanus (metog Yvpukosa) — 33,7 mr/kr; u 170,3 mr/kr cooteeTcTBEHHO [10, 11].

deHoMnorN4ecKnin MOHUTOPUHT 32 COCTOSIHUEM NOCEBOB MOPKOBM CTONIOBOW, YOOPKY 1 Y4ET ypoxas NpoBOANUIN B
COOTBETCTBMM C METOAMKON "OCyaapcTBEHHOMO copToucnbiTaHus (1989) [8, 12, 13].

CTouT TaKkke OTMETUTb NOTOAHbIE YCOBWS BEreTaLMoHHOTO Nepuoaa, Tak Kak OHU OKa3blBatoT OFPOMHOE BIMS-
HWe Ha npoxoxaeHue a3 pocTa 1 pa3BUTKS, U, B KOHEYHOM MTOre, Ha POPMUPOBaHUE YPOxas KynbTypbl. [pn nayyeHum
MOrOAHbIX YCIIOBMI BbINO YCTAHOBIIEHO, YTO POCT W Pa3BUTE MOPKOBYU CTOMOBON NPOXOAMIIO B OCTPO3ACYLLMBBIX YCO-
BuUsIX, Tak kak ['TK (no CensiHnHOBY) BereTaumoHHOro nepuoga (man-ceHtsbpe) coctasun: B 2021 rogy — 0,6; B 2022
rogy — 0,7; 8 2023 rogy — 0,9; nuwb B 2024 rogy norogHbIe YCNoBMS BereTaLoHHOro nNepruoaa xapakTepu3oBauch Kak
[OCTaTOYHOrO yBraxHeHns (MK-1,53).

Pesynbmamsi uccnedosanutl. B nepvog 2021-2024 rr. Ha noceBax MOPKOBM CTOMOBOI ObiN OTMEYEHBI Cre-
LManu3npoBaHHble BpeauTenu cemencTa Apiaceae (MOpPKOBHas Myxa, MOPKOBHas IMCTOBIIOLLKA) 1 MHOrOSiAHbIE Bpe-
AUTENM (MPOBOMOYHWKM, FansoBble HeMaToAbl, 03UMble COBKY, JTyroBble MOTbIfbKY). 3 6onesHeit Ha noceBax MOPKOBH
Obinn oTMeveHbl anbTepHapuos (Alternaria dauci), dysapwos (Fusarium avenaceum) (tabn. 2).

Tabnuua 2
BpegaHble opraHuambl, HapyLuaroLe (opMUPOBaHUE 3NIEMEHTOB CTPYKTYPhI Ypokas MOpKOBYW cTonoson, 2021 -202:14 IT.
(KypraHckas FCXA)
BpepHble opraHuambl B noceBax MOPKOBU CTOMNOBOM PacnpocTpaHEHHOCTS B ToRb UCCTIeA0BaHNS
2021r. | 2022r. 2023r. | 2024r.
®asa pa3BUTMS MOPKOBM CTONTOBON: MOCEB — BCXOAbI — OAUH-ABA HACTOALMX IUCTa
AnbTepHapuos (Alternaria dauci) + + + +
®ysapwnos (Fusarium avenaceum) + + + +
MposonoyHuku (Elateridae) + + + +
lannosas Hematoaa (Meloidogyne hapla) - + - +
®a3a pa3BUTMS MOPKOBM CTONOBOW: POCT NUCTLEB — (hOPMMPOBaHME KOPHENNOAOB
Osumas coska (Agrotis segetum) + + + +
Jlyrosow moTbinek (Pyrausta sticticalis) + + + +
MopkoBHas Myxa (Chamaepsila rosae) + + + +
MopkoBHas nuctobnowwka (Trioza viridula) + + + +

MopkoBHas Myxa (Chamaepsila rosae) — oavH 13 rnasHbIX BpeauTenen MOpKoBY CTOMNOBON. Bpepasiuas dasa:
NIMYMHKM CUrapoBuaHON hopMbl, BrieaHo-xénTble, bnectawme. JINYMHKM NOBPEXAAIOT KOPELLKU PacTeHUn MOPKOBY, B
KOpHennoaax npoAenbIBaloT XOAbl, YTO MPUBOAUT K CHUXKEHMIO UX BKYCOBbIX KQYECTB 1 COXPAHHOCTU. 3UMYIOT nynapum B
nouse Ha rny6ure 5-10 cm. PassuBaetcs B 1-2 nokoneHmsx. Myxu nepBoro nokoneHus 0TMEYaloTCs B NepUoa LBETEHNS
s00Hb 1 psbYH (cepeanHa Masi — Havano WioHs). B TpeTbeit Jekage nions — nepeas Aekaga aBrycra nosienseTcs BTopoe
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nokonexue. Myxu npeanoymTaroT Chipble TEHUCTbIE MECTa, 3aryLeHHbIe NOCEBbI MOPKOBY, OHW NUTAKOTCSA HEKTApPOM LiBET-
koB 30HTUYHBIX (Apiaceae). OTKnaaky auL Myxu NpOU3BOASAT BEYEPOM Ha MOBEPXHOCTb MOYBbI BO3ME BCXOLOB MOPKOBY.
YUET Aiiieknaaku 1 IMYMHOK NPOBOAWIN B TEYEHMe Beretauuu. B cpeaHem, 3a rogbl MCCNeaoBaHNIn KONMYECTBO NIMYMHOK
Ha KOHTPONBHOM BapuaHTe cocTaBnsano 2,8 ak3./3a 7 gHen Ha 1 Kneesyto NTOBYLLKY, NPY 3TOM UHTEHCUBHOCTb MOPaXEHMS
pacTeHwWit MOPKOBM NYMHKaM cocTaBuna — 42,5%.

MopkoBHas nuctobnowka (Trioza viridula) — ewwé oanH 13 raBHbIX BpeauTenen Mopkosw. Bpeasuas dasa:
“Maro, IMYMHKK, HUMbI. MUTaKTCH COKOM pacTeHuin. XapakTepHast 0COBEHHOCTL NMOBPEXAEHMI — KYPUYaBOCTb [IMCTHEB,
KOPHENNOAbI CTAaHOBATCS rOpbKMMU, pas3BuBaroTcs gonblue. OcobeHHO onaceH BpeauTenb B MOMEHT OT BCXOLOB A0 ABYX
HaCTOSALLMX SIMCTbEB. 3UMYIOT UMaro B HaCaX4eHMsX AUKOM MOPKOBM, necononocax. Pa3sneaeTcs 04HO nokoneHue. J1&t
nMCTOBNOLLKM HaunHaeTcs B Mae. OTKNaaKy sauL camkv NpOM3BOASAT Ha BEreTaTUBHbIE YaCTU PaCTeHUIn MOPKOBM B Teye-
HWe BCen BereTaumm KynbTypbl (Tabn. 3). YUET Ha Hanuune BpeanTens — NpoBOAMUIM OCMOTP PaCTEHUI B KPUTUYECKME
asbl (BCxoAbl — ABa nucTa). 3a nepuog UCCneaoBaHui, B CpeaHEM, KOIMYECTBO BPEANUTENS B KOHTPOIbHOM BapuaHTe
COCTaBNANo 27,5 3K3. Ha pacTeHne, NPK 3TOM MHTEHCMBHOCTb NOPaXEHUst paCTEHWI MOPKOBM cocTaBuna — 32,5%.

Tabrmua 3
[MHaMmuKa YMCNEHHOCTM BpeauTENen 1 NPOLEHT NOBPEXAEHHOCTI MOPKoBM cTonoBow, 2021-2024 rr. )
(Kypranckas FCXA)
Mokasatens Fosi CpepnHee
2021 | 2022 | 2023 | 2024
MopkoBHas Myxa (Chamaepsila rosae)

MakcumanbHas 3a Beretaumio NnoTHOCTb, 3K3./3a 7 AHen

Ha 1 KreeByto NOBYLLKY 2 3 4 2 2.8
MoBpexaeHo kopHennoanos, % 12,2 17,5 19,8 14,5 16,0
MHTEeHCHBHOCTL NoBpexaeHns, % 40,0 45,0 50,0 35,0 42,5

MopkoBHas nuctobnowka ( Trioza viridula)

MakcumanbHas 3a Beretaumio NnoTHOCTb, 9K3./pact. 15 10 20 25 27,5
lMoBpexaeHo pacteHni, % 6,0 55 6,5 7,5 6,4
WHTeHcvBHOCTL noBpexaeHns, % 30,0 25,0 35,0 40,0 32,5

B 2021-2024 rr. B ycnosusx KOxHoro 3ayparbs HaMu U3yyeHbl nokasaTenu obLUern 1 TOBapHOM YPOXaiHOCTH,
a Takke TOBapHbIE Ka4eCTBa KOPHENOLOB (Macca KOpHeNnoaa, TOBAPHOCTb) COPTOB U rMOPULOB OTEYECTBEHHON CENeX-
L1 MOPKOBK CTONOBOW (Tabn. 4). Mpu n3y4eHnn CopToB COPTOTMNA HaHTCkash AOCTOBEPHO NpeBbicurv No obulein ypo-
XaNHOCTW CTaHAapTHbIA copT HaHTckas 4 — 32,6 1/ra, copta XKap ntuua Ha 3,8 1/ra, Paxat-nykym Ha 10,2 T/ra, KpacHas
3se3na Ha 4,1 7/ra n CeméHoBHa Ha 5,5 T/ra. ToBapHOCTbL NO copTam Bapbuposana ot 80,8% no copty XKap-ntuya, o
91% no copty KpacHas 3se3ga. 1o ToBapHON YpOXaHOCTM BCE 3y4aemble CopTa NPEBLICUIN CTaHaapT — HaHTckas 4.

Tabnuua 4
YPOXanHOCTb 1 TOBapHbIE Ka4eCTBa KOpHennodoB copToB v rnbpugos Mopkosm (KypraHckas TCXA, 2021-2024 rr.L;.
YpoxaiHocTb, T/ra ToBapHoCTb, % Macca kopHennoga, r
Copt/rvbpug
obuwas TOBapHas

CoptoTun HaHTckas
HanTckas 4 cT. 32,6 27,3 83,7 120
Kap-ntuya 36,4 294 80,8 139
KpacHas 3se3ga 36,7 334 91,0 168
PaxaT-nykym 42,8 37,9 88,6 205
CeméHoBHa 38,1 34,6 90,8 150

Coprotun LLlaHTeHs
LLaHTeHa 2461 cT. 32,3 26,1 80,8 124
CaHbkuHa nobosb F1 34,7 30,4 87,6 146
ButamunHas 6 39,9 32,9 82,5 130
CeHTs6puHa 37,7 31,3 83,9 110
HCPos 1,62 1,06 X 6,58
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Camble Merkue KopHennofbl opMupoBan CTaHZapTHbIM copT HaHtckas 4 — 120 rpamm, y copta KpacHast
3Be3fa pa3smep kopHennoga coctasun — 168 r, copta Paxat-nykym — 205 T.

Coprta u3 rpynnbl coptotvn LaHTeHa 6binu u3yyeHbl B norogHbix ycnosusx KoxHoro 3aypanbs. Copt ctaHgapt
LLaHTeHa 2461 cchopmmpoBan obuyyto ypoxanHocTb 32,3 T/ra ToBapHocTb coctasuna 80,8%. [locToBepHO npeBbIcunmM No
YPOXaNHOCTW COPT CTaHgapT copta ButamuHHas 6 — 39,9 t/ra, CeHtabpuHa — 37,7 u rubpug CaHbkuHa ntobosb Fq —
34,7 T/ra. ToBapHOCTb NO HOBbIM copTam Obina Bbille, YeM B KOHTpose 1 coctaeuna 82,5% no copty ButamuHHas 6,
83,9% copty CeHTsb6puHa v 87,6% no rmbpuay CaHbkuHa ntobosb F1. Mo ToBapHO# NpogyKuun u3y4aeMble copta v rv-
Opuabl 4OCTOBEPHO NpEBbILLANM CTaHAapTHbIA copT LWaHTeHs 2461.

Hamu Ha copte LLlaHTeH3 2461 u rubpuge CaHbkuHa no60Bb F1 13y4eHO NpUMEHeHNe XUMUYECKUX (ABE CXEMbI
3aLwuThl) 1 Bronornyeckux (ogHa cxema 3aluTbl) NpenapaTos.

Obwas ypoxanHocTb no copty LWaHTena 2461 B koHTpone B 2021 rogy coctasuna 26,6 T/ra, B 2022 rogy —
25,3 1/ra, B 2023 rogy — 28,5 1/ra u camas Bbicokas B 2024 rogy — 34,5 1/ra. OBbACHUTL 3TO MOXHO BAMSHMEM BUOTUYE-
CKIX 1 aBUOTMYECKNX (PaKTOpOB.

B rogbl u3y4eHus camas Hu3kas TOBapHOCTb OTMEYEHA TaKKe B KOHTPONbHOM BapuaHTe, Tak B 2021 rogy — 89%,
B 2022 rogy — 68%, B 2023 roay — 91% u B 2024 — 84%. ToBapHOCTb NPY NPUMEHEHUN CPEACTB 3auTbl Mo cxeme Net
namenanace o1 93% B 2024 rogy o 95% B 2021 1 2022 rogax.

lNpMeHeHne npenapaTtoB no cxeme 3awmTbl Ne2 obecneunno nonyyeHne ToBapHocTu no copTy 90% B 2024
rogy Ao 93% B 2021 rogy, 95% B 2023 rogy. Buonoruyeckue npenapatsl B cxeme 3awyntbl Ne3 obecneunnu ToBapHOCTb
o1 90% B 2022 roay 0 92% 8 2021 v 93% B 2023 roay.

Takum obpasom, no copTy LLiaHTeHs 2461 ToBapHas ypoxanHOCTb B koHTpone B 2021 rogy coctasuna — 23,6 T/ra,
MpY NPUMEHEHMA XUMWYECKIMX CPEeACTB 3awuTbl no cxeme Nel — 33,6 1/ra, no cxeme No2 — 28,6 T/ra; npu NPUMEHEHNM
Buonornyeckux npenapatos — 26,2 T/ra. B 2022 rogy gaHHble nokasateny 6binu no cxeme 3awmtbl Ne2 — 32,9 1/ra, no cxeme
3awmTel Ne1 - 32,9 1/ra, npu npuMeHeHnn Gronornyeckux npenapatos no cxeme Ne3 — 24,9 1/ra (puc. 1).

60

50

40

30

20

10

2021 2022 2023 2024 CpenHee

W KoHTporb  # Cxema 3awmtbl Ne1 & Cxema 3awmtbl Ne2  : Cxema 3awyutbl Ne3

Puc.1. BnusiHue cxem 3alLuTbl Ha NokasaTenu ToBapHOM YpoXanHOCTU MOPKOBM CTONOBOM copTa LLlaHTeHs 2461

B 2023 rogy npumeHeHe 3aLLuTHbIX MEPONPUATUN 06ECNEYNNO BbIXOA TOBAPHOM NPOAYKLMV NPU MPUMEHEHNN
cxeMbl 3awwmTbl Ne2 — 32,6 T/ra, cxeme 3awuTbl Ne1 — 36,4 T/ra; no Buonpenapatam no cxeme Ne3 — 23,9 1/ra.

Bbicokuin ypoBeHb TOBapHbIX KOPHENNOA0B nonyyeH B 2024 rofy, Tak no cxeme 3awmtsl Ne1 — 54,5 1/ra, cxembl
3awmTbl Ne2 — 52,1 1/ra, npu npuMeHeHUM BUONOrNYECKUX CPEACTB YPOBEHb TOBAPHOW YPOXKANHOCTI HECKOIBKO HUXE W
coctaBun 43,9 T/ra, HO 4OCTOBEPHO BbILLE, YEM B KOHTPOSTEHOM BapuaHTe.

Bosgenbisanue rubpuaa CaHbkuHa ntoboeb F1 Ha Gorape B KOHTPONBLHOM BapuaHTe 0becneynno nonyyeHne
obwen ypoxanHoctn 18 T/ra B 2021 1 B 2022 ropax, 16,3 t/ra B 2023 rogy 1 B 6naronpusTHbIX YCNOBUAX MO YBNAXHEHMIO
(TTK-1,53) B 2024 rogy nony4eHa HauBbICLLAs YPOXaNHOCTb B OnbiTe — 47,3 T/ra.
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Camas Hu3kas TOBapHas YPOXalHOCTb B KOHTPOIMbHOM BapuWaHTe OTMEYeHa B 3aCyLUMMBbLIX YCMOBUAX
2021 roga— 12,3 1/ra n 14,7 1/ra, 14,3 T/ra B ycnosusx Beretauun 2022 n 2023 rogos. BeiCokuin YpoBeHb TOBApPHOM
YPOXalHOCTW OTMEeYEH B koHTpone B 2024 rogy npw bnaronpusTHOM yenaxHeHun 41,1 T/ra (puc. 2).
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Puc. 2. BnusHue cxem 3awuTbl Ha NoKasaTeny TOBapHOW YpOXanHOCTX MOPKOBM CTONoBoN rbpuaa CaHbkuHa ntobosb Fi

Bronornyeckme npenapatbl no cxeme Ne3 obecneunnu nonyyenme oben ypoxanHoctv B 2021 rogy — 27,6 T/ra,
B 2022 rogy — 33,5 1/ra, B 2023 rogy — 25,7 T/ra, 8 2024 rogy - 60,5 1/ra.

CHuxeHue ypoBHS Kak 0BLLEN, Tak M TOBAPHOW YPOXaNHOCTH cnocobCTBOBaNM GruoTuyeckue thaktopsl: bonesHu,
BPEAMTENM, COPHbIE PAaCTEHNS.

ToBapHoCTb B BapuaHTe ¢ bronpenapatamit Bbina 3HaYUTENbHO BbILE, YEM B KOHTPOMbHLIX BapuaHTax 1 co-
craeuna B 2021 rogy — 92%, B 2022 rogy — 89%, B 2023, 2024 rogax — 91%.

ToBapHas ypoxanHOCTb B BapuaHTe ¢ Guonpenapatamu 4OCTOBEPHO NpeBbillana KOHTPOMbHbIN BapuaHT 1 B
2021 rogy coctaeuna — 25,4 1/ra, B 2023 rogy — 23,5 1/ra, B 2022 rogy - 29,8 T/ra, a camas BbICOKasi B YCIIOBUSIX AOCTa-
TOYHOro yBnaxHeHust 2024 roga — 54,8 T/ra.

ToBapHOCTb M3MeHsinack B koHTpone ot 68% B 2021 rogy (I'TK-0,6) mo 87% B 2024 rogy (I'TK-1,53).

3aknmroyeHue. B ycnosusx KOxHoro 3aypanbs nepcrnekTuBHbIE COPTa MOPKOBW CTOMOBOM CHOPMMPOBAU Bbl-
COKWi ypoXxait TOBapHbIX KOPHENIOLOB NPy BO3AeNbIBaHUM B 60rapHbIX yCrioBusix. ToBapHas ypoxaHOCTb CTaHAapTHOro
copTa HaHntckas 4 coctaBuna 27,3 1/ra. MepcnekTuBHble copTa U3 copToTMna HaHTckas copMmpoBanu ypoxan ot
29,4 T/ra copT Xap-ntuua go 37,9 t/ra copt Paxat-nykym. B coptotune LWanTeHa copT craHgapt LLaHteHs 2461 obecne-
4WN YPOXaMHOCTb TOBApHbIX kopHennogos — 26,1 1/ra. Mo nepcnekTMBHBIM COpTaM ypoXanHocTb coctauna: CeHTsb-
puHa — 31,3 T/ra, ButamuHHas 6 — 32,9 1/ra v no rubpuay CaHbkuHa nobosb F1— 30,4 T/ra.

MpumeHeHne CpeacTB 3awuTbl pacteHuidt no cxemam Net, Ne2, Ne3 no3Bonmno noBbICMTb kak OBLLyH, TaK W
TOBapHYI0 ypoxanHocTb no copTy LLaHTeHa 2461 v rnbpugy CaHbkuHa noboBb F1 1 Nony4uTb SONOMHUTENBHYIO NPOAYK-
umto. B 2024 r. nonyyeH BbICOKWIA YPOBEHb TOBAPHbIX KOPHENNOAOB. Tak, Ha copTe LWaHTeHa 2461 no cxeme 3awutol Ne1
TOBapHas ypoxamHocTb cocTtasuna 54,5 T/ra, no cxeme sawmtbl N2 — 52,1 T1/ra, npu npuMEHeHUM BGMONOrnYecKuX
cpeacts — 43,9 1/ra. Ha rmbpupe CaHbkuHa noboBb F1 — no cxeme 3awmtbl Ne1 — 65,5 T/ra, no cxeme 3awutbl No2 —
60,9 t/ra, Npu NpUMeHeHn BHONOrNYECKUX CPEACTB YPOBEHb TOBAPHON ypoXanHocT coctasun 54,8 T/ra, uto gocTo-
BEPHO BbILUE, YEM B KOHTPOSbHOM BapuaHTe.

24



Nzeecmus Camapckol eocydapcmeeHHOU cenbckoxo3alicmeeHHol akademuu. 2025. T. 10. Ne 2

Bulletin Samara state agricultural academy. 2025. Vol. 10. Ne 2

Cnncok NCTOYHUKOB
1. bytoe W. C. Osowesoactso Poccun: utorm 2022 ropa /I Kaptodenb u osowm, Ne5. 2023. C. 3-6.
10.25630/PAV.2023.61.50.001 PCDHFI
2. Benuxaros H.M. ®utonartonoruyeckas oLeHka CEMEHHWKOB OBOLLHbIX KyNnbTyp 1 Cnocobbl 3awwmTel // ArpapHas Hayka.
2019. Ne S3. C. 127-129. 10.32634/0869-8155-2019-326-3-127-129. [IMKQE
3. Hemnposa H. A., lMopces W. H., banyesa H. M., Cy66otuH W. A. WHTeHcUBHas duTOCaHUTapHast TeXHomorus
BO3aenbiBaHust Mopkosy ctonosoi B 3A0 «KapTodenb» Kyprackoi obnactu // BectHuk Kypranckoin FTCXA, 2017. Ne2. C. 59-64.
YTBEPL
4. NlyweBa H. H., Mbichuk E. H. PacnpoctpaHenne mopkosu awkon Daucus carota L. Ha Tepputopumn Poccuiickoit
®epepauun // Tpyael no npuknagHoi GoTaHuke, reHeTuke u cenekumn. 2023. T. 184, Ne 2. C. 204-212. 10.30901/2227-8834-
2023-2-204-212 VXCRAS
5. Mopces W. H., Hemmuposa H. A., CnosuoBa M. B. 3HaueHue copToB, MUHepanbHbIX yaoOpeHuin n GuonpenapaToB B
tutocaHUTapHON TexHomnorum Bo3gensisaHns Mopkosu B HOxHom 3aypanbe // BectHuk KypraHckon TCXA, 2023. Ne3. C. 3-12.
BTWEFI
6. Yynkuna B. A., Toponosa E. t0., Creuos I'. f1., Mopces W. H. Skonornyeckas knaccudmkalns BpeaHbIX OpraHu3mMoB 1 ee
npakT1yeckoe ucnonb3osanue // CenbckoxossancteeHHas buonorus. 2008. Ne5. C. 11-17. KAZVHB
7. Oocnexos b. A. MeToauka NoneBoro onbitTa ¢ OCHOBAaMM CTAaTUCTUHECKOI 0BpaboTKM pesynbTaToB UccnenoBaHmii, 1985.
8. MeToauka rocyapCTBEHHOrO COPTOUCTILITAHNS CENbCKOX03ANCTBEHHBIX KynbTyp. M. : Konoc, 1989. 195 c.
9. Mopces WU.H., Cnosuosa M.B., Monosxukosa B.B. M3yyeHne 6onesHen Ha copTax u rubpmaax MOPKOBM CTONOBON U Mep
3awuTel B ycnosusx 3aypanbs // Tpyabl KyBaHckoro TAY, 2024. Ne4(113). C. 194-201. 10.21515/1999-1703-113-194-201
PSZBYQ
10. MBaHiowwmH E. A. 1 gp. OBonouns BbILLENOYEHHBIX YEPHO3EMOB 3aypanbs U MeponpusiTUs Mo PerynnpoBaHunio Mx
NNOAOPOAMS U NOBBILLIEHUIO NPOYKTUBHOCTM NoneBbIX KynbTyp, 2006. 229 c. 5-98271-047-4 HDXSIF
11. MnothukoB A. M. Obwwme dusnyeckme CBOMCTBA YEPHO3EMA BbLILLENOYEHHOTO B KOXHOW arpOKIMMaTYECcKoNn 30He
KypraHckoit obnactv // BectHuk Kypranckon FTCXA, 2012. Ne 1 (1). C. 35-38. PYJKOR
12. Monos ®. A., Bonukesuy W. T, Ctanuyk A. 3. Fpubbl poaa Alternaria — Bo3byautenu anbTepHapyosa OBOLLHbIX KymnbTyp
OTKPbITOrO rpyHTa // 3alumTa n kapaHTuH pacteHuit, 2023. Ned. C.25-27. DBPQQN
13. CbiveBa M. B., XpamuenkoBa A. O., Muxannosuy C. C. OueHka 6uonornyeckon 3(p@eKTUBHOCTU NPUMEHEHMS
WHCEeKTULWAOB Ha MOPKOBW CTOMOBOM B YycnoBusx bBpsHckoi obnactu /| ArpapHas Hayka. 2023. Ne 10. C. 122-126.
10.32634/0869-8155-2023-375-10-122-126 GWGHSR

References

1. Butov, I. S. (2023). Growth and prospects: vegetable and potato production in Russia in 2023. Potatoes and vegetables,
(11), 3-6. (in Russ.). 10.25630/PAV.2023.61.50.001

2. Velizhanov, N. M. (2019). Phytopathological assessment of testicles of vegetable crops and methods of protection. Agrarian
Science, 3, 127-129. (in Russ.). 10.32634/0869-8155-2019-326-3-127-129.

3. Nemirova, N. A., Porsev, I. N., Baluyeva, N. P., & Subbotin, I. A. (2017). Intensive phytosanitary technology of table carrot
cultivation in CJSC "Potato" of Kurgan region. Bulletin of the Kurgan State Agricultural Academy, (2 (22)), 59-64. (in Russ.).

4. Luneva, N. N., & Mysnik, E. N. (2023). Distribution of wild carrot Daucus carota L. on the territory of the Russian Federa-
tion. Proceedings on Applied Botany, Genetics and Breeding, 184 (2), 204-212. (in Russ.). 10.30901/2227-8834-2023-2-204-212

5. Porsev, I. N., Nemirova, N. A., & Slovtsova, M. V. (2023). The importance of varieties, mineral fertilizers and biologics in the
phytosanitary technology of carrot cultivation in the southern trans-Urals. Bulletin of the Kurgan State Agricultural Academy, (3 (47)),
3-12. (in Russ.).

6. Chulkina, V. A., Toropova, E. Yu., Stetsov, G. Ya., & Porsev, I. N. (2008). Ecological classification of harmful organisms and
its practical use. Agricultural Biology, 5, 11-17.

7. Dospekhov, B. A. (1985). Methodology of field experience. (in Russ.).

8. Methodology of the state variety testing of agricultural crops (1989). (in Russ.).

9. Porsev, . N., Slovtsova, M. V. & Polovnikova, V. V. (2024). Study of diseases on varieties and hybrids of table carrots and
protection measures in the Trans-Urals. Proceedings of the Kuban State Agrarian University, 4(113). 194-201. (in Russ.).

10.21515/1999-1703-113-194-201

10. Ivanyushin, E. A. et al. (2006). Evolution of leached chernozems of the Trans-Urals and measures to regulate their fertility
and increase the productivity of field crops. 229. (in Russ.). 5-98271-047-4

11. Plotnikov, A.M. (2012). General physical properties of leached chernozem in the southern agroclimatic zone of the Kurgan
region. Bulletin of the Kurgan State Agricultural Academy, (1), 35-38. (in Russ.).

12. Popov, F. A., Volchkevich, . G. & Stanchuk, A. E. (2023). Fungi of the genus Alternaria — causative agents of alternariasis
of open-ground vegetable crops. Plant protection and quarantine, 4. 25-27. (in Russ.).

13. Sycheva, I. V., Khramchenkova, A. O., & Mikhailovich, S. S. (2023). Evaluation of the biological effectiveness of insecti-
cides applied to table carrots in the Bryansk region. Agrarian Science, 1(10), 122-126. (in Russ.). 10.32634/0869-8155-2023-
375-10-122-126

25


https://doi.org/10.25630/PAV.2023.61.50.001
https://elibrary.ru/pcdhfi
https://doi.org/10.32634/0869-8155-2019-326-3-127-129.EDNIIMKQE
https://elibrary.ru/iimkqe
https://elibrary.ru/ytbepl
https://doi.org/10.30901/2227-8834-2023-2-204-212
https://doi.org/10.30901/2227-8834-2023-2-204-212
https://elibrary.ru/vxcras
https://elibrary.ru/btwefi
https://elibrary.ru/kazvhb
https://doi.org/10.21515/1999-1703-113-194-201
https://elibrary.ru/pszbyq
https://elibrary.ru/hdxsif
https://elibrary.ru/pyjkor
https://elibrary.ru/dbpqqn
https://doi.org/10.32634/0869-8155-2023-375-10-122-126
https://elibrary.ru/gwghsr
https://doi.org/10.25630/PAV.2023.61.50.001
https://doi.org/10.32634/0869-8155-2019-326-3-127-129.EDNIIMKQE
https://doi.org/10.30901/2227-8834-2023-2-204-212
https://doi.org/10.21515/1999-1703-113-194-201
https://doi.org/10.32634/0869-8155-2023-375-10-122-126
https://doi.org/10.32634/0869-8155-2023-375-10-122-126

Cenbckoe x035licmeo

Agriculture

WUHdopmaumsa 06 aBTopax:

M. B. CrnoBLoBa — acnmpaHT;

W. H. TopceB — AOKTOP CenbCKOXO3AMCTBEHHBIX HAYK, AOLIEHT;

B. B. MonoBHWKOBa — KaHAMAAT CENbCKOXO3ANCTBEHHBIX HAYK, AOLEHT.

Information about the authors:

M. V. Slovtsova — Postgraduate student;

I. N. Porsev — Doctor of Agricultural Sciences, Associate Professor;

V. V. Polovnikova - Candidate of Agricultural Sciences, Associate Professor.

Bknap, aBTOPOB: BCE aBTOPbI caenanmu 9KBMBANEHTHbIN BKNag B NnoAroToBKy I'Iy6ﬂVIKaLlVIVI. ABTOpr 3asBnAa0T 06 OTCYTCTBMM KOH-

(bnmKTa MHTEPECOB.
The contribution of the authors: the authors contributed to this article. The authors declare no conflict of interest.

Cratbs noctynuna B peaakumo 20.02.2025; ogobpeHa nocne peveHavposanus 14.05.2025; npuHsata k nybnukauum 27.05.2025.
The article was submitted 20.02.2025; approved after reviewing 14.05.2025; accepted for publication 27.05.2025.

26



Nzeecmus Camapckol eocydapcmeeHHOU cenbckoxo3alicmeeHHol akademuu. 2025. T. 10. Ne 2

Bulletin Samara state agricultural academy. 2025. Vol. 10. Ne 2

HayuHas cTaTbs
YK 632.7:635.9
DOI: 10.55170/1997-3225-2025-10-2-27-34
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Pestome. B cmambe npedcmasieHbl MOHUMOPUH208ble UcciedosaHusi pachpocmpaHeHus 8pedHbix 06bexkmos 8 nocadkax 0exopa-
musHbIX Kynbmyp pasnuyHbix cemelicme (Berberidaceae, Hydrangeaceae, Rosaceae, Caprifoliaceae, Oleaceae, Tamaricaceae,
Adoxaceae, Cornaceae, Fabaceae, Scrophulariaceae, Rhamnaceae, Celastraceae, Buxaceae, Sapindaceae) 8 20podckux Hacaxde-
Husx. B nocriedrue 200b1 npoucxodum UHMEHCUBHOE pa3gumue 20po008, CmpoAMCcs Hosble palioHbl, kKeapmarb! U 0coboe akmy-
anbHoe 3HaueHue npuobpemaem naHOwaghmHoe oghopmieHue amux meppumopud. lpu cmpoumenbsmee HOBbIX K8apMasos, yxe
Ha amane npoeKmMupPOBaHus 3aknadbiBaomces MeMeHMbI 03e1eHeHus, NoAbupaemcs accopMUMEHM Uenbio CO30aHus PasUYHbIX
Komno3uyuti u3 pacmeHuti, Komopble OOMKHbI OMIUYambCS 8bICOKOU OEKOPamueHOCMbI0, YCMOoUYUBOCMbIO K KOMNIIEKCY abuomu-
yeckux u buomudeckux hakmopos, HeNpUXOMUBOCMbIO K aHmMPONo2eHHOMY 8o30elicmeuto 8 ypbaHucmuyeckol Komnoau4eckol
cucmeme, Komopas i8/iiemcs CIIoXHOU cembto 83aumodelicmeuli Mexdy pacmeHUsIMU, XUBOMHbIMU, MUKPOOp2aHu3MaMU U Yero-
8EKOM 8 20p0ACKUX yCrosusiX. BbisgneHbl Haubonee pacnpocmpaHeHHble MHO2050HbIE U cneyuanu3uposaHHbie epedumenu Oexo-
pamugHbIX KycmapHUKos 8 ycnogusix LlenmpasnsHoeo YepHosembs. BbideneHs humochacu, omHocawuecs kK 27 cemelicmeam u
12 ompsdam. MpogedeHHbie HabmoOeHUs NO38OAUNU yCmaHo8UMb omcymemeue nogpexoeHuli epedumensamu 8 yCrogusx Kycmap-
Hukos podos: bysuna (Sambucus), Huepsunna (Diervilla), pok (Genista), Kpywura (Frangula), Jlansamka (Potentilla), Mazorus
(Mahonia), Mupuxkapus (Myricaria), Iy3bipennodHuk (Physocarpus), CHexHosieo0HUK (Symphoricarpos), XeHomenec (Chaenomeles).
Ha npomsixeHuu eceao nepuoda 8ezemauuu pacmeHull Haubonbwull yuiepb HaHeceH MHO20S0HbIMU U Cneyuanu3uposaHHbIMU epe-
dumensimu cnedyrowum npedcmasumensam podog: Akayus (Caragana), bapbapuc (Berberis), bepecknem (Euonymus), buproyura
(Ligustrum), XKumonocms (Lonicera), Posa (Rosa), CupeHb (Syringa), YybywHuk (Philadelphus). iimeHcugHee ecezo nospexdanu
OekopamusHble pacmeHus 8pedHble opaaHU3Mbl, omHocauwuecs Kk ompsdam Homoptera, Lepidoptera u Coleoptera. Haubonbwee
Konu4ecmeo humoghaco8 ommMeyeHo Ha Kycmax po3 (20 sudos) (Lukadka po3aHHasi, akayuegas I0XHOWUMOosKa, PO3aHHbIl nu-
NUnbLUK, 0pexomeopKka po3aHHas, ofieHka MoxHamasi, 6poH308ka 3o1omucmasi, ucmosepmka posarHas), cuperu (10 sudos) (6-
JI0He8as 3animoguOHas WUmoeKa, CupeHesast Mofb-necmpsiHKa, pPo3aHHas Yukadka, nyena-nucmopes, akayuesas OXHOWUMOBKa,
cupeHesbIli noYKoeb Il Knew,), yybywHukax (6 eudos) (3610HHas 3ansamogudHas wumoegka, nucmosol 3eneHbili O0I20HOCUK), BupHo-
yure (5 sudos) (buproduHHass Monb), bospblHUKe (5 udos) (Wumoska sbrioHesas 3anamogudHasi, MedsHuya S610HHaS).
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Abstract. The article presents monitoring studies of the spread of harmful objects in plantings of ornamental crops of various families
(Berberidaceae, Hydrangeaceae, Rosaceae, Caprifoliaceae, Oleaceae, Tamaricaceae, Adoxaceae, Cornaceae, Fabaceae, Scrophu-
lariaceae, Rhamnaceae, Celastraceae, Buxaceae, Sapindaceae) in urban plantations. In recent years, intensive urban development
has been taking place, districts and neighborhoods are being built, and landscaping of these territories is of particular importance.
During the construction of new neighborhoods, landscaping elements are already laid out at the design stage, and an assortment is
selected to create various plant compositions that should be highly decorative, resistant to a complex of abiotic and biotic factors, and
unpretentious to anthropogenic influences in an urban ecological system that is a complex network of interactions between plants,
animals, microorganisms, and humans. in urban conditions. The most common omnivorous and specialized pests of ornamental shrubs
in the conditions of the Central Chernozem region have been identified. Phytophages belonging to 27 families and 12 orders have
been identified. The observations made it possible to establish the absence of pest damage in the conditions of shrubs of the genera:
Elder (Sambucus), Diervilla (Diervilla), Droc (Genista), Buckthorn (Frangula), Lapchatka (Potentilla), Mahonia (Mahonia), Myricaria
(Myricaria), Pemphigus (Physocarpus), Snowberry (Symphoricarpos), Chaenomeles (Chaenomeles). Throughout the entire growing
season, the following genera are most damaged by omnivorous and specialized pests: Acacia (Caragana), Barbary (Berberis), Birch
bark (Euonymus), Privet (Ligustrum), Honeysuckle (Lonicera), Rose (Rosa), Lilac (Syringa), and Cowberry (Philadelphus). The most
intensively damaged ornamental plants were harmful organisms belonging to the orders Homoptera, Lepidoptera and Coleoptera. The
largest number of phytophages was observed on rose bushes (20 species) (roseate cicada, acacia pseudococcus, roseate sawfly,
roseate nutcracker, shaggy olenka, golden bronze, roseate leaflet), lilacs (10 species) (apple comma-shaped scutula, lilac moth moth,
roseate cicada, leafcutter bee, acacia pseudococcus, lilac bud mite), chubushniki (6 species) (apple scutula, leafy green weevil), privet
(5 species) (privet moth), hawthorn (5 species) (apple scutula, apple copperhead).

Keywords: entomological diagnostics, pests, ornamental shrubs, urban landscaping, defoliation
For citation: Dogadina, M. A., Goncharov, A. V., Kolesova, E. A., Pravdyuk, A. I. & Krivorotova, E. I. (2025). Entomological diagnostics

of ornamental shrubs in urban areas. Izvestija Samarskoi gosudarstvennoi selskokhozjaistvennoi akademii (Bulletin Samara State
Agricultural Academy), 10, 2, 27-34 (in Russ.). DOI: 10.55170/1997-3225-2025-10-2-27-34

FOpoACKWe HacaxaeHUs, BKMOYatoLLe AeKOPaTUBHBIE KYCTapHUKK, UTPatoT BaXHYI0 POfb B NOLAEPXaHUN 3KO-
normyeckoro 6anaHca n aCTETUYECKON NPUBNEKATENBHOCTY rOpoACKoi cpeabl. OaHaKo, OHM NOABEPXKEHBI BO3AENCTBIIO
pasfnnyHbIX BpeauTenen, Yto TpebyeT npoBeaeHMs perynspHoi SHTOMonoruieckon guarHoctukm [1-20].

Llenb AaHHON AMarHOCTUKM — CBOEBPEMEHHOE BbISIBNEHWE W NAEHTU(DMKALMS HACEKOMbIX-BPeanUTeNen, nospe-
XOALOLLMX [eKopaTUBHbIe KyCTapHUKU, JTO NO3BONSET NPeaoTBPaTUTL MacCoBOE pacnpoCTpaHeHWe BpeanuTenen u co-
XpaHUTb 300POBbLE PACTEHMI.

[lnarHocTuka BKMOYaeT BU3yarnbHbIil OCMOTP PACTEHUA HA HaMM4YMe NPU3HAKOB NOBPEXAEHUN (NUCTbEB, CTED-
nen, LBETKOB), COOP HACEKOMbIX U UX IMYMHOK ANS NOCNEYIOLEN MAEHTUMMKALMM B NabOpaTOpHbIX YCHOBUAX. BaxkHbIM
3TanoMm SIBNSETCS onpeaeseHne BUA0BOro CoCTaBa BpeanTenen, U OLEHKa CTENEHN nopaxeHns pacteHui [4-6, 15-20].

Ha ocHoBaHMM pe3ynbTaToB AMArHOCTUKM paspabaTbiBalOTCA CTpaTeruu 3alluThl PACTEHUIA, BKIKOYAOLLME Kak
npodunakTuyeckme Mepbl (MPaBUIbHbIA YX04, NOAKOPMKM), TaK U NpuMeHeHKe BruonecTuumnaos, GUONOrMYECcKX METO40B
Bopbbbl. CBOEBPEMEHHAS M TOYHAS AUArHOCTHKA — KITKOY K COXPaHEHI0 300P0BbS W KPacOTbl AEKOPATUBHbIX KyCTapHUKOB
B FOPOACKMX HacaxaeHusx [7-9, 13-20].

B coBpemeHHOM Mupe, rae ropoga pacTyT C HEMMOBEPHOM CKOPOCTbI0, 0COBYH0 aKTyanbHOCTb NprobpeTaroT Bo-
npockl NaHAWwadTHOr0 0hOPMIEHNS FOPOACKUX CPea. BaxHoi cocTaBnsatoLLen 4aHHOro npolecca aenseTcs noabop ac-
COPTUMEHTa Ans CO34aHMs (UTOKOMMO3WLMIA, KOTOPbIE AOMKHbI ObiTb BbICOKOLEKOPATUBHBIMIA, YCTOMYMBBIMA K KOM-
nnekcy abuotTnyecknx n BUOTMYECKNX (haKTOPOB, OTHOCUTENBHO HEMPUXOTAMBLIMU K @HTPOMOreHHOMY BO3AENCTBUIO B
ypboakocucteme. YpboakocucTema — 310 CroXHas CeTb B3aMMOAEMCTBUIN MEXIY PACTEHUSMM, XKMBOTHBIMM, MUKPOOPra-
HM3MamK 1 YETOBEKOM B FOPOACKMX YCMOBUSIX. 34eCh, Cpeam BeTOHa 1 acdarbTa, HaXoAATCA 0a3nchbl NPUPOAbI, KOTOPLIE,
K COXaneHuWto, NOABEPXEHbI BAMSHUIO Pa3NnYHbIX CTPECCOBBIX (DAKTOPOB, BKMKOYas BpeauTenein. BpeaHble opraHmambl,
TaKue Kak HaceKkoMble-BpeanTenu, rpubkoble MHAgEKLM 1 bakTepui, CnoCoBHbI HAHOCUTL Cepbe3HbIN YLLepb Kak cenb-
CKOMY, TaK W ropoackomy 3eneHomy oHay. OHW He TOMbKO 0CabnaT pacTeHus, HO U MOTYT NPUBECTU K UX ruben.
B ycnosusx ropoga, rae 3eneHble HacaxgeHus YacTo ABNAOTCH eOMHCTBEHHBIM UCTOYHUKOM KUCMOPOAA, 3TO Co3aaeT
OnacHble NOCMEACTBIUS ANS 9KOCUCTEMbI B LIENOM.

Cpepu Hanbonee pacnpocTpaHeHHbIX BpeauTenen B ypboakocpeae MOXHO BblAENUTb MHOMOSAHbIX: TK, 4OS-
FOHOCWKM, TPUMCBI, KMELLM, KOTOPbIE MOBPEXAAIOT Pa3NuyHble BUAbI PaCTEHMI BECb NEpUOf BEreTauui, gatT bonblioe
KOMMYECTBO MOKOMEHWIA, @ 3aluTa OT HUX KpalHe CrIoXHa B ropoackux ycnosusx. OQHUM M3 BaXHEMLUX HanpaBneHuii
3aLLMTbI AEKOPATUBHBIX PACTEHUI SBNSETCA NPOMNAKTMKA, @ UMEHHO, PETYMAPHBIA MOHUTOPUHI COCTOSIHWSI PaCTEHMN,
NPOrHO3 NOSIBMEHNS 1 PacnpOCTPaHEHUs BpeANUTENEN, BbISBNEHNE NEPBbIX NPU3HAKOB MOBPEXAEHWI, ONpeaeneHue Bu-
[0BOr0 COCTaBa BpeAHbIX 06bEKTOB, MOACYET MX KOnnyecTsa. [ins CHKEHUS HeraTMBHOrO BNUSHUS BPEHbIX OpraHu3MOoB
Heo6X0AMMO NPUMEHSTb KOMMIEKCHbBIN NOAX0A, UCMONb3yst BUONOrMYECKil METOZ, 3aLLMThI, BKIOYAOLLMIA NpUBReYeHue
€CTECTBEHHbIX BParoB BpeauTenen, NpUMeHeHe akonornyecki 6esonacHbix GronecTUmMaoB B criydae HeobxoauMocTy.
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Lenb uccnedosaHuil: MOHUTOPUHIOBbIN aHaNM3 HACEKOMbIX-BPEAUTENEN AEKOPATUBHBIX KYCTAPHUKOB B ropog-
CKMX HacaxgeHusX. MOHUTOPWHI SBSIETCA OCHOBOMONaratoLLen 3agadeit B cepe 3awnTbl pacteHuin. PanHee obHapy-
XEHWE W TOYHAs UOEHTUMKALMS BPEAUTENEN UrpatoT KIHOYEBYIO POSib B YCMELHOM YNpaBfieHun UMK, cnocobCTBYOT
COXPaHEHMI0 300POBbS AKOCUCTEMBI.

Mamepuanbi u memodbi uccnedogaHull. [JuarHOCTUYECKME Y4ETHI MPOBOAWMN B FTOPOACKONA Cpeae (napku,
HacaxaeHus BOONb Jopor, anneu u T.4.). O6bektamu Ans 3HTOMONOrMYECKON ANArHOCTUKM CYXMKN JeKopaTUBHbIE Ky-
CTapHUKK, pacnpocTpaHeHHble B TFOPOACKUX YCMoBusX, U3 cemencTs: Berberidaceae, Hydrangeaceae, Rosaceae,
Caprifoliaceae, Oleaceae, Tamaricaceae, Adoxaceae, Cornaceae, Fabaceae, Scrophulariaceae, Rhamnaceae,
Celastraceae, Buxaceae, Sapindaceae. PEKOrHOCLIMPOBOYHbIA MOHUTOPUHI MPOBOAWIN B TEYEHE BCErO BEreTalMoHHOro
nepvoga, BoISIBNAS BUAOBOW U YMCMOBOW COCTAB BPEAHON AN pacTeHun aHToMoayHbl. MeToab! yyeTa BKIovanu Bu3y-
arnbHblil OCMOTP, KOLUEHWE 3HTOMOMOrMYECKM Ca4KOM, NOACHET KONMYECTBa BpeaHbIX HACEKOMbIX Ha OpraHax pacTeHui
W Ha NOBEPXHOCTY NoYBbI. Vicnonb3oBany YeTbipe CTeneHn Aedonuamm Ans oLeHkn coctosHns KyctapHukos (10 % —0;
11-25 % — 1; 26-50 % — 2; 51-75 % — 3; 6onee 75 % — 4). Ha geconnaumio okasbiBatoT BIIMSHUE, HE TOMbKO BPEANTENMN,
HO W 6one3Hu, 3arpsisHeHne Bo3ayxa, NoYBbl, HEAOCTATOK SNEMEHTOB NUTAHMWS, MPUMEHEHNE PEAreHTOB B 3VMHMI Ne-
puoz, CTPECCOoBbIE (hakTopbl - 3aMOpPO3kH, 3acyxa u T.4. [10-20].

Pe3ynbmamsi1 uccnedosarull. ABTOpamu NpoBeAeHa AHTOMONOMNYECKas ANarHoCTMKa AEKOPATMBHbIX KycTap-
HWKOB B FOPOACKMX HAaCaXAEHNSAX C LeNblo MAEHTUdMKaLMM BPeaHbIX 0OBEKTOB, NX PACNPOCTPAHEHNS 1 aKTUBHOCTU. Ha
OCHOBaHUK NOMNYyYEHHbIX AaHHbIX CHOPMMPOBATL aCCOPTUMEHT LEKOPaTUBHBIX PaCcTEHWA ANs AeKopaTUBHOTO 0dhopmMIie-
HWS FOPOLCKUX TEPPUTOPUIA. PUTOIHTOMONIOTMYECKAs AMArHOCTMKA JEKOPATUBHbIX KYCTAPHUKOB B FOPOACKUX Hacaxae-
HMsX NokasaHa B Tabnuue 1.

Tabnmua 1
duTO3HTOMOIOTMYECKAs AMarHOCTMKa AeKOPaTUBHbIX KYCTApHWUKOB B rOPOACKMX HACKOEHWSX
Bpepgutenu

HassaHue poga
MHOrosigHble

1 2

Axauwvesas Tns (Acyrthosiphon caraganae L.)
BpoH3oska 3onomucmas (Cetonia aurata L.)
Akayuesas noxHowumoska (Parthenolecanium
corni Bouche.)

OB6bIKHOBEHHBIN NayTUHHBIN KneLy ( Tetranychus
urticae C. L. Koch)

cneynanu3npoBaHHble BUabl
3
Axayuesas (6obosas) ozHeska (Etiella zinckenella Tr.)

Axaums (Caragana)

Nuctosas bapbapucosas rannuua (Perrisia berberidis
Kieff.)

bapbapuc (Berberis) Bapbapucosas Tns (Liosomaphis berberidis (Kaltenbach)
BapbapucoBbint nununbLumk (Arge berberidis Schrank)
5 O6bIkHOBEHHbI MayTUHHBINA knewy (Tetranychus |TopHocTaeBas 6epeckneToBas Monb (Yponomeuta
epeckneT ;
urticae C. L. Koch) cagnagella (Hubner)
(Euonymus)

Tns bepecknetoas Gypas (Aphis evonymiF.)
BuptountHas monb (Adela croesella (Scopoli)

Tns 3eneHas (Aphis pomi Deg.)

HonroHocuk (Curculio)

O6bIKHOBEHHbI NayTWUHHbIA Knew, (Tetranychus
urticae C. L. Koch)

Tpuncel (Thysanoptera)

Tns 3enexas (Aphis pomi Deg.)

Buptounna (Ligustrum)

UJumoeka sbroHegas 3anamogudHas (Lepidosaphes

(Eg;e;;ng( BospbiwHula (Aporia crataegi (Linnaeus) ulmi L.)
g 3naroryska (Euproctis chrysorrhoea (Linnaeus) |Megsxuua sabnoxnas (Cacopsylla mali)
Bynnnes (Buddleja) OBbIKHOBEHHbI NayTUHHBIN Knelw (Tetranychus ]

urticae C. L. Koch)

O6bIKHOBEHHbI MayTUHHBIN knew (Tetranychus

Beinrena (Weigela) urticae C. L. Koch) . -
Tns bonbluas nepcukosast (Myzus persicae)

Tpuncel (Thysanoptera)

O6bIKHOBEHHbI MayTUHHBIN knew (Tetranychus

urticae C. L. Koch) -

FopTeH3us

(Hydrangea)

Tns seneHas (Aphis pomi Deg.)

XumonocTb (Lonicera)

Tns 3nakoBo-xumonoctHas (Rhopalomyzus
lonicerae Sieb.)

Tns posaHHas (Macrosiphum rosae (Linnaeus)
OB6bIKHOBEHHBIN NayTUHHBIN KneLy ( Tetranychus

urticae C. L. Koch)

AxaumeBas noxHowuToska (Parthenolecanium corni
Bouche)

Monb-necTtpsHka xumonoctHas (Lithocolletis
emberizaepennella Bouché)
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OkoHyaHue Tabnuup 1

1

3

Wpra (Amelanchier)

Monb psibuHoBas (Argyresthia conjugella Zell.)
Cemsiep, uprosblii (Apion)
OrHeBka psibuHoBas (Gaana advenella (Zincken)

Kanwuna (Viburnum)

Tns yepHas kanuHosas (Aphis viburni Scopoli)

Tuctoen kanuHoBlit (Pyrrhalta viburni (Paykull)
JluctoepTka kanuHoBas (Acleris schalleriana (Linnaeus)

KusnnbHuk
(Cotoneaster)

f6nonesas Tna (Aphis pomi Deg.)

CnmBoBbIit YepHbIA nununbLUMK (Haplocampa minuta
Christ.)

Mwungans (Prunus)

Tns bonbluas nepcukoas (Pterochloroides
persicae Cholodkowski)

Tns posaHHas (Macrosiphum rosae (Linnaeus)
CoBka osumas (Agrotis segetum Schiff.)

Linkagka posaHHas (Edwardsiana rosae (Linnaeus)

Pakuthuk (Cytisus)

PakuTHukoBas Monb-nectpsxka (Phyllonorycter
issikii (Kumata)

Mapennua 3eneHas pakuTHukoBas (Pseudoterpna
pruinata (Hufnagel)

Po3a (Rosa)

Tns posanHas (Macrosiphum rosae (Linnaeus)
O6bIKHOBEHHbI MayTUHHBIN knew (Tefranychus
urticae C. L. Koch)

Tpuncel (Thysanoptera)

KanyctHas coska (Mamestra brassicae (Lin-
naeus)

Cruanm (Limacidae)

Linkapka posaHHas (Edwardsiana rosae (Linnaeus)
AxaumeBas noxHowuToska (Parthenolecanium

corni Bouche.)

Po3aHHbIn nununbLLmk (Arge ochropus (Linnaeus)
OpexotBopka posaHHas (Diplolepis rosae (Linnaeus)
OneHka moxHartas ( Tropinota hirta (Poda)
BpoHsoBka 3onotuctas (Cetonia aurata L.)
NuctosepTka po3aHHas (Acleris bergmanniana (Lin-
naeus)

PabuHHuk (Sorbaria)

OB6bIKHOBEHHBIN NayTUHHbIN kneLy ( Tetranychus
urticae C. L. Koch)
Tnw (Aphis)

Camwut (Buxus)

O6bIKHOBEHHbI MaYTUHHBINA knew (Tetranychus
urticae C. L. Koch)

CamwwuroBas rannuua (Monarthropalpus
buxi (Laboulbéne)
CamwwutoBas orHeska (Cydalima perspectalis (Walker)

F6noHeBas 3ansaToBuaHas Wutoska (Lepidosaphes ulmi
(Linnaeus)

CupeHeBas Monb-nectpsHka (Gracillaria

syringella (Fabricius)

Linkagka posaHHas (Edwardsiana rosae (Linnaeus)

Cupene (Syringa) i Muena-nuctopes (Megachile centuncularis (Linnaeus)
AxaumeBas noxHowuToska (Parthenolecanium
corni Bouche.)
CupeHesblid noykoBbli knewy (Cecidophyopsis ri-
bis (Westwood)
O6bIkHOBEHHbI MayTUHHBIN knew (Tetranychus |Po3ouBeTHbIn MuHep (Agromyza spiracae)
Crvpest (Spiraea) urticae C. L. Koch) NuctoBepTka po3aHHas (Acleris bergmanniana (Lin-
Tns TaBonrosas (Brachycaudus spiracae naeus)
Bérner)
Gopauuus (Forsythia) ggr?i )06bIKHOBeHHaFI (Schizaphis graminum (Ron- i
Tns 6060Bas (Aphis fabae Scopoli) F6noHeBas 3anaToBmaHas WuToBKa (Lepidosaphes ulmi
YyByLIHNK O6bIkHOBEHHbI NayTUHHBIA knew (Tetranychus  |(Linnaeus)
(Philadelphus) urticae C. L. Koch) TuctoBon 3eneHbliit gonroHocuk (Chlorophanus vi-

ridis (Linnaeus)

Ha ocHoBaHuUK NpoBEAEHHBIX MOHUTOPUHIOBbLIX UCCHEA0BAHMIA, MOXHO CenaTh BbiBOg 06 OTCYTCTBUW NOBpe-
XOEHUA BpeauTensmm B ycnoBusx LieHTpanbHoro YepHo3embst KyCTapHWKOB pogos: bysuHa (Sambucus), duepsunna
(Diervilla), Opok (Genista), KpywuHa (Frangula), Nanvatka (Potentilla), Maronus (Mahonia), Mvpukapus (Myricaria),
My3bipennoanuk (Physocarpus), CHexHosiroaHuk (Symphoricarpos), XeHomenec (Chaenomeles). Ha npoTsbkeHun Bcero
nepuoga BereTauuy MHTEHCUBHO NOBPEXOANNCh MHOTOSAHBIMUA U CNeLnanm3upoBaHHbIMA BPEAUTENSMI PacTeHUs po-
poB: Akauusi (Caragana), bapbapwuc (Berberis), bepeckneT (Euonymus), BuptounnHa (Ligustrum), XXumonocTb (Lonicera),
Posa (Rosa), CupeHb (Syringa), YybywwHuk (Philadelphus).
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TakcoHoMUYecKas CTPYKTypa SHTOMONATOreHHbIX 0ObEKTOB Ha AEKOPATUBHBIX PACTEHMSX B YCOBUSIX KyNbTyp-
HOro naHAwadTa nokasaHa B Tabnuue 2.

TakcoHoMMYeckast CTPyKTypa SHTOMOMATOreHHbIX 06bEeKTOB
Ha [IEKOPaTMBHbIX PACTEHUSIX B YCIIOBUSIX KYNbTYPHOrO NaHalwadTa

Tabnuua 2

TakcoH

MoBpexaaemble AeKopaTUBHbIE PACTEHNS

Amelanchier

Acer

Berberis

Buddleja

Caragana

Crataegus

Cotoneaster
Hydrangea
Euonymus
Forsythia
Lonicera
Ligustrum
Philadelphus
Prunus

Corylus
Cytisus

Sorbaria

Spiraea

Syringa

Viburnum

Weigela

Pulmonata
Limacidae

+ |Rosa

+ |Bcero

Trombidiformes

Tetranychidae

—_

—_

Eriophyidae

Insecta
Homoptera

Aphididae

Cicadellidae

Coccidae

Psyllidae

Thysanoptera Thripidae

Coccidae

Psyllidae

= IN|IN|=IN|N

Lepidoptera:

Tortricidae

Tineidae

Geometridae

Pyralidae

Pieridae

Limantriidae

Cossidae

Noctuidae

alalalaldlmloNn

Hymenoptera:

Tenthredinidae

Megachilidae -

Coleoptera:

Scarabaeidae

Curculionidae

Attelabidae

Chrysomelidae

Buprestidae

Melolonthinae

Orthoptera Gryllotalpidae

Heteroptera
Pentatomidae

Diptera:

Cecidomyiidae -

Agromyzidae

Wtoro dutodharos:

21

10

56
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MOHWTOPUHT NOBPEXAEHNA AEKOPATMBHbIX KyCTApHWUKOB NOKa3an Hanbonbluee pacnpocTpaHeHue Thu, nayTuH-
HbIX KINELLen, TPMNCOB, MONEN, AONTOHOCUKOB, LWMTOBOK. Bbinu BbisiBNEHbI uTodary, OTHOCALWMECS K 27 CeMencTBaM 1
12 oTpsigam. Hanbonee MHTEHCMBHO MOBPEXAANM pacTEHNS BPEAHbIE OpraHM3aMbl, OTHOCSLWMECS K oTpsigam Homoptera,
Lepidoptera n Coleoptera. HanbonbLuee konnyectso utogaroB 0TMEYEHO Ha KycTax po3 (20 BUAOB — TNst po3aHHas,
OObIKHOBEHHbIN NAYTUHHbIN KNeLw, TPUMChI, KanyCTHas COBKa, CIM3HW, LMKaZka po3aHHas, akaumeBas NOXHOLLMTOBKA,
PO3aHHbIN NUAKMbBLUMK, OPEXOTBOPKA PO3aHHast, OfieHka MoxHaTasl, DpOH30BKa 30M10THUCTas!, IMCTOBEPTKA pO3aHHast), Cit-
pexv (10 B1OoB — A6noHeBas 3ansTOBUAHAS LUMTOBKA, CUPEHEBAs MOMb-NECTPSHKA, LiMKaaka po3aHHasl, n4ena-nmcTopes,
akauueBast TOXHOLYWMTOBKA, CUPEHEBbIN MOYKOBBIN KneLw), YybywHukax (6 BuaoB - Tns 6060Bas, 06bIKHOBEHHbIN NayTUH-
HbIt KneL, S6noHeBas 3ansToBMOHAN LWTOBKA, IMCTOBOM 3€MeHbIN AONTOHOCKK), GuptounHe (5 BUOOB — TNs 3eneHas,
LOMrOHOCUK, 0BbIKHOBEHHBIV NAyTUHHBIN KNeLw, TPUNChI, GuptounHHas Monb), 6ospbIlLHMKe (5 BULOB — TNs 3eneHas, 60-
ApbILLHMLA, 3NaTOry3ka, WUTOBKa S610HEBas 3angToBUAHAs, MeAsHMLA S6MOHHas).

3aknroyeHue. [JononHWB pesynbTaThl AaHHbLIX MCCNIEAOBaHWA aBTopaboTami N0 AEKOPATUBHOCTH, YCTOMYMBO-
CTH, (PUTOHLIMAHON aKTUBHOCTM AEKOPATMBHbIX KyCTapHMKOB, LieniecoobpasHo hopMUpoBaHNE peKOMEHAATENbHbIX Npea-
NOXEHWN MO OCHOBHOMY, AONOMHATENBHOMY aCCOPTUMEHTY M aCCOPTUMEHTY OrpaHUYEHHOro Nonb3oBaHUs Ans bnaro-
YCTPOMCTBA FOPOACKUX TEPPUTOPHIA.
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Pestome. Llenb uccrnedosaHuli — OughchepeHyuposaHHas OUeHKa 3acesieHusi OCHOBHbIMU 8peOUMENTAMU KOTEKUUU IHOEMUYHbIX
8udos nweHuubI kaghedpbl 2eHemuKu, cenekyuu u cemeHogodcmea PIAY-MCXA umeru K.A. Tumupsizesa, ¢ 8bideneHuem nep-
CNEKMUBHBIX, HaUMeHee 3acessiembix copmoabix 06pa3yos. OOHUM U3 OCHOBHbIX HanpaseHul 3auumb| 3ePHOBbIX Kyrbmyp s8-
nisiemcs ebisisieHue, pa3pabomka u ucnob3ogaHue copmos, ycmouyusbix k epedumensm. Konnekyus 3H0eMuyHbIX 8 U008 nuie-
Huyb! codepxana 15 obpasyos, 12 uz komopbix npedcmasneHsi nweHuyel nepcudckod (Triticum persicum Vav.) pasHbix pa3Ho-
gudHocmel: rubiginosum, fuliginosum, stramineum, osseticum u npoucxoxdeHus; 3 obpasuya npedcmasnsnu pasHo8UOHOCMU
nweHuybl myparckol (Triricum turanicum Jakubz.): insigne, odsissianum u insigne + notabile. Kaxdbiti o6pa3ey, bbin pasmeuwieH
8 3-kpamHoli nosmopHocmu no cxeme nonHol peHdomusayuu. OueHKy obujeeo cocmasa 3HMoMoghayHbl mpasocmos Aposoll
nweHuybl 00HOBPEMEHHO C OUEHKOU 3aceieHusi Copmosbix 06pa3yos spedumensamu npogoduIu Nymem peaynsipHbIX y4emos no
mMemody KOWEHUS1 3HMOMOI02UYECKUM Ca4yKoM, 8 (ha3bl KOMOWEHUS U ygemeHusi pacmeHud. 1o docmuxeHuu pacmeHusmu (a3
MOJI04HO-80CK0BOU Ccnesocmu nposodunu su3yarbHble y4emsl mael u mpuncos Ha konocksix. OnpedeneH 8udogoli cocmas epe-
Oumeneli aposoll nuwieHuYbl cpedu Komopbix oMUHUpOsanu weedckue Myxu, XnebHbill KIONUK, 37aKosble MU, 3/1aKosble
mpuncekl. AHanu3 3acenieHusi 8pedumensiMu nokasa, Ymo weedcKue MyXu MeHbWe 3acensiom mypaHCKyio NWeEeHULY No cpasHe-
Huto ¢ nepcudckoll. Cocywue spedumenu, makue Kak XnebHbIll KIONUK U 311aKko8ble miiu, 8 0CHOBHOM Masio 3acensnu NepcudcKyto
nweHuuy, ocobeHHo YyepHokonocyro u3 'py3uu u [Jacecmana. [Jea obpa3sya nweHuysl nepcudckoli npodemoHcmpuposanu cmaburib-
HOe Masnoe 3acesneHue masmu u mpuncamu, Yymo Oesiaem ux nepenekmueHbIMU UCMOYHUKaMu yemolvugocmu. benokonocas pas-
HosudHocmb nepcudckoli nweHuyp! (var. stramineum) He nonadana 8 Yuco Masno3aceneHHbix epedumenamu. CHUXEeHUE YUCeH-
Hocmu 8pedumeneli Ha Manosacensembix 0bpa3yax cocmasuso 43-77 %, 4mo coomgemcemayem yposHI0 cpedHell ycmodyusocmu.

KnioueBbie cnoBa: 3HOEMWYHbIE MILEHULbI, BPEAWUTENM, 3NaKOBbIE TPUMCHI , 3M1AKOBbIE TN, LWBEACKUE MyXM, XNEOHBIN KoMK
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HULbl PFAY-MCXA nmenun K.A. Tummupssesa // 3BecTus Camapckoil rocygapCTBEHHON CENbCKOX03ANCTBEHHOM akagemuu. 2025.
T. 10, Ne 2. C. 35-40. DOI: 10.55170/1997-3225-2025-10-2-35-40
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CHARACTERISTICS OF PEST INFESTATION IN THE COLLECTION OF ENDEMIC WHEAT SPECIES AT
THE RUSSIAN STATE AGRICULTURAL UNIVERSITY - MOSCOW TIMIRYAZEV AGRICULTURAL ACADEMY
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Abstract. The purpose of the study — to conduct a differentiated assessment of the infestation by major pests of the collection of
endemic wheat species at the Russian State Agrarian University — Moscow Timiryazev Agricultural Academy, highlighting promising
varieties that are least affected by pests. One of the main directions in the protection of cereal crops is the identification, develop-
ment, and use of varieties that are resistant to pests. The collection of endemic wheat species included 15 samples, 12 of which
were represented by various varieties and origins of Persian wheat, while 3 samples represented varieties of Turanian wheat. Each
sample was arranged in triplicate according to a complete randomization scheme. The assessment of the overall composition of
the entomofauna in the spring wheat stand, along with the evaluation of pest infestation on the varietal samples, was conducted
through regular counts using the sweeping net sampling method during the heading and flowering phases of the plants. Upon
reaching the milk-wax ripeness phase, visual counts of aphids and thrips on the ears were conducted. The species composition of
pests on spring wheat was identified, with Swedish flies, the Grass bug, cereal aphids, and cereal thrips being the most dominant.
The analysis of pest infestation revealed that Swedish flies infested Turanian wheat less than Persian wheat. Sucking pests, such
as the Grass bug and cereal aphids, primarily showed low infestation levels on Persian wheat, especially the black-eared varieties
from Georgia and Dagestan. Two samples of Persian wheat demonstrated consistently low levels of infestation by aphids and
thrips, making them promising sources of resistance. The white-eared variety (var. stramineum) was not among the samples with
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low pest infestation. The reduction in pest numbers on the less infested samples ranged from 43 % to 77 %, which corresponds to
a medium level of resistance.

Keywords: endemic wheat, pests, cereal thrips, cereal aphids, Swedish flies, Grass bug

For citation: Karroum, R. & Gricenko, V. V. (2025). Characteristics of pest infestation in the collection of endemic wheat species at
the Russian State Agricultural University — Moscow Timiryazev agricultural academy. lzvestija Samarskoi gosudarstvennoi
selskokhozjaistvennoi akademii (Bulletin Samara State Agricultural Academy), 10, 2, 35-40 (in Russ.). DOI: 10.55170/1997-3225-
2025-10-2-35-40

MweHunua npeacTaBnseT coboi BaxHENLY0 3ePHOBYIO KynbTYpy, NPOAyKUmMs koTopor coctasnseT okono 30 %
MWUPOBOrO NMPOW3BOACTBA 3epHa. Ee BbipalyyBaioT BO MHOMX cTpaHax Mupa. OCHOBHbIMY NPOU3BOAUTENSMI MLUEHNL|bI
SBNAOTCS Takue cTpaHbl, kak Poccusi, CLUA, Kanaga, ®panums n Mugus [1]. Cpeam pasnuuHbix BroTuyecknx gaktopos,
NPensATCTBYIOLLMX NPOW3BOLACTBY MLUEHULbI, BpeaUTeNn NpeacTaBnsioT cobon cepbesHble Yrpo3bl ANs CENbCKOX03sM-
CTBEHHBIX KYNbTYp [2], 1 HEOBX0AMMbI ONTUMarbHbIE CTpATErMM AN MUHUMM3aUMK yulepba. YCTOAYMBOCTb pacTeHui
[OMKHa UrpaTb OCHOBOMOMAratoLLyto posib B aTUX cTpaTernsx [3].

B aTOM acnekte npeanpuHATO NEPBUYHOE W3YYeHWEe YCTONYMBOCTU K BPEANUTENSM CENEKLUMOHHON KOMMeKumm
SHAEMUYHBIX BiAoB NweHuubl, B PFTAY-MCXA nmenn KA. Tummpssesa. Konnekuns Gbina npeactaBneHa AByMs Kynb-
TYPHBIMM BMOAMM MLLEHULbI OPEBHErO MPOVMCXOXAEHMS: NMIEeHMUa nepcuackas (kaptanuHekas) Triticum persicum Vav.
(=Triticum carthlicum Nevsky) 1 nweHuLa TypaHckas (xopacaHckas) Triticum turanicum Jakubz.

Mepcuackas neHnLa NPUHaANEXMT K rpynne TETpaniouaHbIX BUGOB NWEHULb!. OTOT BUA NMPOUCXOAMT C HXKHBIX
cknoHoB bonbloro Kaekasa B py3um [4]. HekoTopble MCTOYHMKM YKa3blBakoT, YTO 3Ta MLUEHULA SBNSETCS pesynbTaToM
rmbpmamsaumM 0gOMaLLHEHHON SMMep MLEHWLbI 1 0BbIKHOBEHHOM NweHnubl [5]. MoceBbl 3TOrO pacTeHus Bce elle
MOXHO BCTPETUTb B HEKOTOPbIX CTpaHax, rmaBHbIM 06pa3om Ha KOxHOM KaBka3e, NOCKOMbKY OHO YCTONYMBO K CTPECCo-
BbIM chakTopam cpeabl 06uTaHus [6]. ITOT BUA NPOAEMOHCTPUPOBAN NPEBOCXOAHbIE NUTATENbHbIE CBOMCTBA MO CpaBHe-
HUMIO ¢ 0BbIYHOM NiweHnLen. OH copepxuT Gonee BbICOKME YPOBHW OCHOBHbIX MAKpO- 1 MUKPO3NIEMEHTOB, BKIToYas hoc-
cop (P), xeneso (Fe), umHk (Zn) u meab (Cu). benok 3epHa T. persicum 0cobeHHO BoraT 3Kk30reHHbIMM aMUHOKUCIOTamMy,
NPEBOCX0As UX COAepKaHue B 00bIYHON nileHuue [7].

MweHunua TypaHckas (xopacaHckasi, kamyT) - APeBHUIA KyNnbTypHbIiA aHAeMuk LieHTpanbHon Asun n WpaHa. Ee
LieHHbIMM Ka4ecTBaMu SBNSAOTCS 3aCyX0YCTOMYNBOCTb, KPYNMHO3EPHOCTb, BbICOKOE CofepaHue benka v BbiCoKue BKYCO-
Bble CBOMCTBA. [1py 3TOM OTMEYAIOT HEYCTOMYMBOCTL K OCHOBHLIM BonesHsim [8].

CeegeHuin 06 yCTONYMBOCTW 3TWX BWUAOB K BPEAMTENAM MPAKTUYECKW HET, 3@ WUCKIOYEHUEM MCCRef0BaHNN
E.E. PagueHko (2019) [9] no ycTOM4MBOCTM NLLEHNL|bI K 31AKOBbLIM THSAM.

Lenb uccnedoeaHull: ondhdepeHUMpoBaHHas OLEHKa 3aceneHns OCHOBHbIMW BPEAUTENAMU TEHETUYECKON
KOMMeKUMN SHOEMWYHbIX BUOOB MLIEHUUbl Kadpeapbl reHeTwkW, cenekumn u cemeHoBoactsa PIAY-MCXA nmenu
K.A. TumnpsiaeBa ¢ BblgeneHneM nepenekTUBHbIX, HaMeHee 3acensemblX COPTOBbIX 0Bpa3LioB.

3adaya uccnedosaHull: BbleNeHNe OTHOCUTENBHO YCTONUMBLIX K BPEANTENSIM COPTOBbIX 06pa3LoB, Nepcnex-
TUBHbIX B KA4eCTBE WCTOYHWUKOB UMMYHWTETA. [NIaBHON WHTErpanbHOM MEPOI YCTOMYMBOCTM B JAHHOM CRyvae CRyXuT
YNCNEHHOCTb BpeaNUTENE Npy 3aceneHni pacTeHU U pasBUTAN Ha HUX.

Mamepuanbi u memodbi uccnedogaHull. VccrefoBaHWs NPOBOAUIN Ha CENEKLIMOHHON ONbITHON CTaHLMN Ka-
tbeapbl reHeTukm, cenekumm n cemeHosoacTaa PITAY-MCXA umenn KA. Tummnpsizesa B 2022 r. Konnekums 3HAEMUYHBIX
BMAOB NLEeHWLbI cogepxana 15 06pa3LoB, 12 13 KOTopbIX NpPeACcTaBNEeHbI NWEHNLEN NEPCUACKON PasHbIX PasHOBMAHO-
cTel n npoucxoxaeHns; 3 obpaslia NpeAcTaBnAnM pasHOBUAHOCTY MLEHULb! TypaHckor (Tabn. 1). Kaxablin obpasel B
MenKoaensHouHbIX (1x1 M) nocesax, Gbin pa3melyeH B 3-KpaTHOM MOBTOPHOCTM MO CXeMe MOMHOW PeHAOMW3aLMN.
OueHky 3aceneHHoCTH copToobpasLoB BpeaUTENSMM NPOBOAUIN ABYMS pasHbIMU MeTodamu yyeTta no Hambonee mac-
COBbIM 0BbEKTaM, YNACNEHHOCTb KOTOPLIX Oblfa 4OCTaTO4HA ANs CTaTucTMYeckon 06paboTku. B chasbl konoweHns — LBe-
TEHWUS BCEX BPeaWTEnei yunTbiBanm KOLEHWEM SHTOMOMOMMYECKUM CavkoM. YdyeTHas npoba Bkmoyana 10 ABOMHbIX
B3MaxoB Ca4ykoM npu obxoge no nepumeTpy AensHKU. ITa HopMa MUHUMANbLHO JOCTATOYHA NpU yYeTe BpeauTenen Ha
3epHOBbIX KynbTypax [10]. B 4aHHbIX yCrnoBusix yueTHas HopMa € 136bITKOM MOKPbIBAET NMOLaab AeNSHKM U 4aeT Hagex-
HY0 MH(OPMALMIO O YNCIIEHHOCTW BpeauTenen B Apyce TpaBocTos. [onyyeHHble npobbl PUKCUPOBANK, ynakoBblBani,
aTukeTuposanu. OnpeaeneHune N NOACYET HACEKOMbIX MPOBOAMN Ha Kadeape 3alynTbl PaCTEHWIA, NOMb3YSCh CTEPEO-
MuKpockonom Zeiss Stemi 508.

Mpn DOCTUXEHWUM pacTeHUAMU a3 MOSIOYHOM M BOCKOBOW CMENOCTU NPOBOAWMM BU3yanbHbe y4eTbl THen
TPUMCOB Ha KOMOCbSX. B 9TOT Nepuod Tim 1 TPUNChbl HAXOAATCS B OCHOBHOM Ha KOMOCHSX, YacTO Mexzay KOrockamu u
3epHOBKaMM, MO3TOMY JaHHbLIN METOL Nyulle OBHapYXMBAET 3TUX BPEAMUTENEN, YEM KOLLEHUE CauKoM. YUETHOI npoboil
cnyxuno 10 cnyyanHo B3ATbIX KONOCLEB B Npefenax AensaHku. Konocks, He 0TAeNsAs UX 0T PacTeHWIA, NYLLMAW BPYYHYHO
Hap cneumarnsHoN NOACTABKOM, BbINYLIMBAS HAXOAALMXCS B HUX HACEKOMBIX, HO He 3aTparusast 3epHOBKM. BbinyLLeHHbIX
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Ha NOACTaBKY HAaCEKOMbIX BU3yanbHO MAEHTMULMPOBANM WU NOACYMTBLIBaNKM. ITOT cnocob Hambonee npocT u yaobeH u
He BbI3bIBAET NOBPEXAEHUS CENEKLMOHHOM0 MaTepuana.

AHanuanpys pesynbTaTbl Y4eTOB, N0 KaxaoMmy obpasLy onpeaensny CPeAHIon YUCIEHHOCTb BpeauTenen Ha
HeM. [lanee no aToMy nokasaTento paHxupoBani 0bpasLbl KONMekuun 1 NPOU3BOSBHO, N0 XapaKTepy pacnpeaeneHus,
v depeHymMpoBany 1x Ha 3 rpynnbl; cnabo, cpeaHe U CUnbHO 3acensieMblX. CTaTUCTUYECKYHD 3HAYMMOCTb Pasnnyni
Mexay rpynnamv 0bpasuos oueHmBani no t-kputepuio CtotopeHTa [11].

Tabnuua 1
Konnekuus sHgeMunyHbIx BuaoB niwenuubl (KOMM-22) PrAY-MCXA umenun K.A. Tummnpsisesa
NatuHckoe Ha3saHWe Homep no katanory
Ne HassaHue obpasua PasHoBWAHOCTb lMponcxoxaeHue
BMOA BUP
1 | MweHunua nepcuackas Triticum persicum rubiginosum, k-13382 HOxHas OceTus
KpacHokonocas
2 | MNweHnya nepcuackas Triticum persicum | rubiginosum k-13989 ApmeHus
. . fuliginosum,
3 | MweHuya nepcuackasn Triticum persicum k-13768 ApmeHus
YepHoKonocas
4 | MweHuua nepcuackas Triticum persicum | fuliginosum k-1694 py3us
5 | MweHunya nepcuackas Triticum persicum | fuliginosum k-26828 [Harectan
6 |MueHnya nepcuackas Triticum persicum | osseticum oceTuHCKas k-13938 HOxHas OceTus
7 | NMweHunuya nepcuackas Triticum persicum | fuliginosum k-7106 [py3us
8 |lMweHwnua nepcuackas Triticum persicum stramineum, k-6429 [pyaust
ta nepcin P Benokonocas by
9 | MNweHuua nepcuackas Triticum persicum | stramineum K-47794 TenuHrpaackas oon.
10 | MweHnya nepcuackas Triticum persicum | osseticum K-27494 KOxHast OceTus
11 | MNweHnya nepcuackas Triticum persicum | stramineum k-49456 Kanaga
12 | MweHnya nepcuackas Triticum persicum | fuliginosum k-19726 -
MweHunya TypaHckas ” , insigne + notabile MoBWP,
13 Triticum turanicum HeT
copt Kamyt XopacaHckas MockoBckas 0611.
14 Eg;i::ua Typarcas Triticum turanicum | odsissianum TRI1 19242 WpaH
15 Q;z:ma TypaHckas Triticum turanicum | insigne k-31886 TapkukucTaH

Pesynbmambi uccnedosanuil. O6LLmMii COCTaB BPEAUTENEA HA NMOCEBAX 3€PHOBbIX KyNbTyp Kadeapbl reHe-
TUKK, cenekunn n cemeHosoactea PIAY-MCXA BnonHe TvnuyeH ans cesepHoit YacTu LieHTpanbHoro permoHa Poccum.
B roa nccnegoBaHwin Ha KONMEKLAWM SHAEMUYHBIX BUAOB MILEHWLbI B COCTABE AOMWHMPOBAnM 4 OCHOBHbIE rpynnbl Bpe-
autenen. Hanbonee pacnpocTpaHeHHbIMU NPeaCcTaBUTENSMI 311akoBbIX Myx Bbinu LuBeackue myxu Oscinella sp., BHYT-
pucTebnesble BpeauTeny monogplx noberos. OctanbHble rpynmbl OTHOCATCA K COCYLLWM BpeauTeNsaMm Ha INCTbsX, nobe-
rax 1 Konocbsix: xnebHbii knonuk Trigonotylus ruficornis, TNW, NPeACTaBNEHHbIE NPEUMYLLECTBEHHO BOMBLUION 3N1aKOBOM
Tnen Sitobion avenae v 3nakoBble TPUNChI, CPEAMN KOTOPLIX Npeobnagany TPUNC NweHnuHbIn Haplothrips tritici, nycTo-
LUBeTHbIN Haplothrips aculeatus v ToHKoyCbI Frankliniella tenuicornis [12]. B ycnosusix HeuepHo3eMHoM 30HbI LieHTpanb-
HOrO pervoHa MaccoBOe 3acerneHne SPOBOM MWEHUL! COCYLMMU BPeanUTENaMn HabNaaeTCca B NepUos, KOMOLEHUs —
LiBETEHMS. MMaro MLIEHWYHOTO TPUMCa NOBPEXOAIOT NUCTLSA OT hasbl KYLLEHWS [0 MOSIOYHO-BOCKOBOW CNENOCTH, OTKNa-
AbIBAKOT AL B KONOChSX. JTMYMHKM NOBPEXAKT 3epHO, Ckannueasick B 60poaakax 3epeH. Mpu CHUXEHUN coaepxaHus
BOAb! B 3epHe B (ha3y MOMOYHO-BOCKOBOM W Ha4ana BOCKOBOW CMEMOCTM NIMYMHKI BTOPOro BO3pacTa NoKMAAoT KOOChs:
W 3epHO, YXOOAT B NMOYBY, re W 3uMytoT. KONOHMM 3NaKOBbIX TNEH NPeuMyLLECTBEHHO (DOPMUPYIOTCS HA (ParoBOM NUCTE,
BRaranuLiax fMCTLEB W B Nasyxax NMUCTbEB, HauMHas ¢ dasbl BbIxoaa B TPYOKY M BNAOTb 4O OKOHYaHWS MOSIOYHOM Crie-
nocTu 3epHa.

HanbonbLuyto BpeOHOCHOCTb XNEBHbIN KNOMWK NPOSBISET B (pa3ax KyLLeHWs, BbIxoga B TPYOKY U KOMOLLEHUS.
lMoBpexaeHns 3aTparMealoT naroBblil IUCT, NIMCTOBbIE BaranmLLa u KOMoC: HAaCEKOMOE NpoKasbiBaeT TKaHM U BbiCaChl-
BaeT cok. Camku OTKNaabIBakOT AiLa B TKaHW NUCTBEB; NUYMHKM, PA3BMBAIOLLMECS B TEYEHME 2-3 HedeNb, aKTUBHO NuTa-
t0TCS Ha KONOChSIX B (pase LiBETEHMS — Hayana Hanuea 3epHa. LLisegckue Myxu — npeumyLLeCcTBEHHO CKpbITHOCTEDNEBLIE
BpeauTenn monogpix noberos B hasbl BCXOAOB — Havana Bbixoda B TPYOKy. VX nnumnHkv BHeapstoTCs B noberun, yHu4To-
AT TOUKY POCTa W BbI3bIBAKOT OTMMpaHMe NoberoB. Pexe BCTPeYatoTCs NMOBPEXAEHUS NIMYMHOK Ha KOOCbSX B BUAE
nycTouBeTHOCTW. MakcumanbHas YACNEHHOCTb U BPE4OHOCHOCTb COCYLLMX BpeauTenen HabntogaeTcs nocne noseneHus
NIMYMHOK B NEPUOZ 3aBA3bIBaHNSA W HannBa 3epHa. B 310 Bpems xnebHble Konbl, 3MakoBble TAW U TPUNCbI KOHLEHTPUPY-
t0TCS NPENMYLLECTBEHHO Ha KOMOCBSX, MUTasACb COKOM PAaCTEHUI 1 Bbl3biBasi CHUKEHWE KONMYECTBA M MacChl 3epHOBOK B
konoce [13].
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Mpwn yyeTe KOLLEHMEM Ca4KoM B (hady KOMOLIEHWS — LBETEHWUS BCe 4 rpynnbl BpeauTenei Obinn LOCTaTOuHO
MHOFOYMCIIEHHDBI 4115 aHanu3a 3aceneHuns pacteHnil. KolweHrem caqkom y WBEACKUX MyX YUUTbIBAM YUCTIEHHOCTb UMAro,
y OCTanbHbIX BpeanUTenei — CyMMapHyto YACIEHHOCTb MMaro 1 NMYMHOK. B JaHHbI neprog 60nbMHCTBO 0coben xneb-
HOro Knonuka npegctasneHbl nuunkamm (80 %). Cpeaw 3nakoBbIx Tren BbIN0 MHOIO KpbinaTbix CAMOK-pacCenuTenbHuL
(33 %), ogHako GONbLUMHCTBO COCTaBNANMN NnumnHKK (61 %). Y 3nakoBbIx Tpuncos npeobnaganu umaro (62 %). Takum
oBpa3som, 3TOT y4eT 3axBaTbiBAET NEPUOL PaCCENeHNs U Hayana MaccoBOro pasBuTUS BpeauTenen 1 MOXeT 0TpaxaTthb
QHTUKCEHOTMYECKNE U aHTMOMOTUYECKME 3ChEKTbI YCTOMUMBOCTI PACTEHMIA.

WToroBble pesynbTaThl y4eTa npueegeHbl B Tabnuue 2.

Tabnuua 2
Oudbbeperunaums coptoobpasuos (NeNe) konnekummn SHAEMUYHbIX NLLEHUL, N0 3aceNneHno BpeanTensamm
B Y4ETE KOLUEHMEM CaYKOM. YNCNEHHOCTb BpeanTenem — ak3./10 B3MaxoB CaukoM.
[anHble yyeTos 7.07.2022 r. B (hasy KOMOWEHMS — LBETEHNS

— LLBeackue Myxu Xneb6HbIi Knonuk 3nakoBble Tnm 3nakoBble TPUNChI
06p);3 0B COpTOBbIE YncneH- COpTOBbIE YncneH- COpTOBbIE YncneH- COpTOBbIE YncneH-
pasy obpasupl HOCTb obpasupl HOCTb obpasupl HOCTb obpasupl HOCTb

Cnato 13,1415 |12+04a| 7,05 |27+04a 2,12 1708 a 14,15 32+04a
3acCeneHHble
Cpeate 104,79, 84,146, 10,13,14,3,
mconenbie | 11625812 | 348020 | SYh g | 4T203b | LT 13,0402 12,13,3,14,7,11,129)4,940,4 b
CunbHo 13 |55805¢| 1315121 | 7,7#08¢c | 51911 |53:08b|  6,1085 71+09¢
3aCelleHHbIe

a, b, ... — 0603HaqeHus 3HayumMocmu pasnuyuli Mexdy epynnamu; npu cosnadeHuu xoms 661 00HOU 6ykebl pasnuyus He 3Hadumbi (P>0,05)
Mopsidok Ne 0bpa3y08 8 epynnax coomgememayem y8enuyeHuro YucneHHocCmu.

3Haummas andepeHLmaLms KonnekLuy no rpynnam 3acerneHns oTMeYeHa Ans BCex BpeanTenen, 3a UCKoYe-
HMEM 3nakoBbIX TNen. B Hanbonee MHTepecytoLLyto Hac rpynny cnabo 3aceneHHbIX (MPeanonoXUTENbHO YCTONYMBLIX)
06pa3uoB 06bI4HO BXoaMno 2-3 13 15. Mpu aToM HabnoaaeTcs cneynduyHOCTL B 3aceneHni obpasLoB pasHbIMK Bpe-
AUTENAMM.

LLIBeackue Myxu, O4EBIUAHO, MEHEE MPEANOYUTAIOT NLIEHIULY TypaHCKyto, Bce Tpu obpasLia kotopoit (Ne 13,14 n 15)
nonaparT B rpynny cnabo 3aceneHHbix. M3 06pasLoB nepcuackoi niueHuubl HaumeHee 3aceneH Ne10, Bxogawumin B
rpynny cpeaHe 3aceneHHbIX. CpeaHsist YUCIEHHOCTb MyX Ha HUX CHIKEHA Ha 68 % OTHOCMTENBHO OCTaNbHON KOMMEKLMN.

XnebHbIit KNonuK JOCTOBEPHO MeHee 3acensieT obpasupl Ne 7,10,5, npeacTaBnsatoLme YePHOKOMOCYH) pasHo-
BuaHoCTh fuliginosum u3 Mpysun u JarectaHa u GenosepHyto osseticum. CpefgHee CHKEHWE YMCTIEHHOCTH BpeanTens
Ha aTux obpasLiax coctasuno 44 %.

Y 31aKoBbIX TNEN HENpePbIBHbI XapakTep pacnpeaeneHns YUCNeHHOCTM No obpasLiam He JaeT BOSMOXHOCTM
3HAYMMOrO BbILENEHNS MEHee 3aceneHHbIx 06pa3uoB Ne 2 n 12 (KpaCHOKONOCOM PasHOBUAHOCTM rubiginosum 1 YepHo-
KOMOCOM PasHOBMAHOCTM NEPCUACKON NweHnLbl). OAHAKO YUCTIEHHOCTb TNEN Ha HUX OKa3blBAETCS CHUKEHHOW Ha 54 %.

3nakoBble TpUncbl MeHee 3acenani obpasubl Ne 1 1 4 nepcnackomn nweHuLbl (KpacHOKOMOCON 1 YEPHOKONOCON
pasHoBMaHoCTen) n obpasel, Ne 15 TypaHCKoi NeHMLbI, CO CHKEHMEM YUCTIEHHOCTN Ha 43 %.

BuayanbHbIn yyeT cocywmx BpeanTenen Ha Konocbsix B Nepuog Hamvmea W CO3peBaHUst 3epHa LOCTYneH Ans
3rakoBbIX TNen 1 TPUMCOB, Kak OTHOCUTENBHO Bonee ocearbix HacekoMbIX. B aTo Bpems 6onbLuas yacts e (67 %) u
TpUncoB (69 %) npeacTaBneHa NUuMHKamu. Y 3nakoBbIX TRen Habnioganm BeICOKYH CTeneHb napasntupoaHHocTy (60 %)
Hae3aHWkamn acduanmoami. [JaHHbIA yyeT 3axBaTbiBaeT NepUos OCHOBHOMO PasBUTUS BPEAMTENE 1 MOXET OTpaxaTb
aHTUBMOTMYECKME APdEKTbI YCTONYMBOCTH pacTeHni. [pynnbl cnabo 3aceneHHbix 06pa3yos no oboum obbektam and-
(bepeHumMpoBanuch 3Ha4Mmo (Tabn. 3).

Tabnuya 3
[unchcbepeHumaLms Konnekumm 3HAEMUYHbIX MLLIEHUL, N0 3aCENEHN0 KONOCLEB COCYLLMMI BPEAUTENSMA
B BU3yarbHOM yyeTe. YncneHHocTb BpeauTenei — ak3./10 Ha KOoChbsix.
[annble yyeTos 27.07.2022 r. B dha3y BOCKOBOW CMENOCTy

Coynns 3nakoBble TNu 3naKoBble TpUNchbl
CopToo6pasiibl Ne YncneHHoCTb CopToobpasubl Ne YncneHHoCTb
Cnabo 3aceneHHble 7,24, 1,240,4 a 4,12,2, 1,7¢0,5a
CpepHe 3aceneHHble 12,1,10,9,15,3,5,14,6, 11 4,7+04 b 7,14,8,1511,1,5,3,13 46106 b
CwunbHo 3aceneHHble 13,8 8,2+2,1¢ 6,9, 10 7,7¥15b

a, b, ¢ ... — nokasamenu cmamucmuyecKol 3Ha4UMOCMU pasnuyul; npu coenadeHuu xoms 6b1 00HOU 6YKebI 2pyNnbi 3HAYUMO HE pasnu4armes
[Topsidok Ne 06pa3yo8 & epynnax coomeemcmeyem y8eUYEHUI0 YUCTEHHOCMU
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3nakoBbIMK TNSIMW HaMeHee 3aceneHbl konocbs 06pasyos Ne 7, 2 1 4 nweHuLbl NEPCUACKON, 2 U3 KOTOPbIX
NpeacTaBNAT YEPHOKOMNOCY0 PasHOBUAHOCTb W3 [py3nn, 1 — KpaCHOKONOCYH0 pasHOBUAHOCTb M3 ApMeHun. Ha Hux oT-
MeYEHO cpeaHee CHkeHne Tneit Ha 77 %. O6pasLibl NeHLbl TYPAHCKON OTHOCATCA K CPEHE U CUbHO 3aceNeHHbIM.

MuHMManbHas YMCNEHHOCTb 3MaKOBbIX TPUNCOB HabnAanack Ha kornocksix 0bpasuos Ne 4, 12 n 2 yepHokono-
COM M KPaCHOKONOCOW pa3HOBUAHOCTEN. [1Ba U3 HUX Takke MeHee 3aceneHbl TNsMW. Ha aTux obpasuax YACNeHHOCTb Ha
68 % Hwxe, yem Ha ocTanbHbIX. O6pa3Lbl NWEeHMLbI TYPAHCKOM OTHOCATCA K CPEAHE 3aceNieHHbIM, KOTOpble B JaHHOM
cryyae He OTIMYaKTCS 3HAYUMO OT CUbHO 3acemneHHbIX.

B pesynbrarax Br3yanbHOro yueTa NpocnexunBaoTcs HEKOTOPbIE YePThl CXOACTBA B 3acenieHnn 0bpasLioB 3na-
koBbIMU TRsiMK 1 Tpuncamu. O6e rpynnbl Bpeauteneit MeHee 3acenstoT obpasiel Ne 2 n 4, a o6pasubl Ne 7 1 12, meHee
3aceneHHble OAHO rpynnon BpeauTenen, UMEKOT MeHbLUKE NOKA3aTeN CPean CpeaHe 3aceneHHbIX ApYrom rpynmnoii.

Mo 3naKoBbIM TISIM M TPUMCAM MOXHO OLEHWTb BOCMPOWU3BEAEHNE PENTUHIOBbLIX OLIEHOK 3aCeneHuns, nomnyyeH-
HbIX B pa3Hble (pa3bl pasBUTKS PaCTEHMIA U pasHbIMM MeTogami yyeTa (Tabn. 2, 3). B oboux yyeTax 3nakoBble TIu Mano
3acensanu obpasey Ne2 (Triticum persicum var. rubiginosum, k-13989); anakoBble Tpuncel - obpasel, Ne4 (Triticum
persicum var. fuliginosum k-1694). 311 06pasubl NPeACTaBNAT HAMBOMNbLINIA MHTEPEC B KAYECTBE UCTOYHWUKOB UMMYHI-
T€Ta K AaHHLIM BpeaUTENsam.

3aknroyeHue. CyMMUpys BapbupYHOLLME OLIEHKW 3aceNieHns BpeAUTEeNsamMi KONnekumy 3HAEMUYHbIX BALOB Miue-
HULbI CNeayeT, Npexae BCero, 0TMETUTL Hanbonee 04eBMAHbIE TEHAEHLM, 3G(eKTbl BOCNPOU3BELEHMS U KOMMIIEKCHOCTU.

LLIBeckne Myxu 3aMETHO MEHbLLE 3aCensT PasHOBUAHOCTY MILEHWLbI TYPAHCKOM, HEXeNM NeHULbl nepeug-
cKol. Takast yCTONUYMBOCTb OOBACHAETCS psBoM MOPGONOrMYECKIX 1 (oU3NONOro-PEHONMOrMYECKMX MPU3HAKOB: YATMHEH-
HOM (ha3oil BbIxoAa B TPYOKY, NO34HNM LIBETEHWEM, KPYNHbIMM OCTUCTBIMW KONOCHAMM C NIOTHOM CTPYKTYPOIA, NOKPbITHIMM
BOCKOBbIM HanéToM. 3T 0COBEHHOCTY Co3aatoT chuamnyeckme Gapbepbl M CHUXAIOT COBNaZEeHWE YS3BUMbIX (ha3 pasBuUTHs
pacTeHus C nepuogoM Hamborbluen BpegoHOCHOCTM MyX. Cocylime Bpeautenu, XrnebHbli KIonuK, 3nakoBble Tu U
TpUNCbI B GONbLUMHCTBE CRyyYaeB Mano 3acensany obpasubl pasnuyHbIX Pa3HOBUAHOCTE M MLLIEHULbI NEPCUACKON: Yalle
yepHokonocyo 13 [pyaum n [larectana, BbIcOKast yCTOMYMBOCTb 3TIX 06pa3LioB, BEPOSITHO, 00YCNOBNEHA NIOTHOM CTPYK-
TYPOIA TKAHEN, NPOYHON COMOMUHON W BblpaXXeHHbIM BOCKOBBIM HANETOM Ha (hniarOBOM NUCTE W KONoce, 3aTpyaHAILMMA
MPOHWNKHOBEHME POTOBOrO anmnapata BpeauTeneit. Pexe KpacHOKONoCyo U3 ApMEHWUN, EAUHUYHO — BenosepHyto 3 Hox-
Hon OceTun. benokonocas pa3HOBUAHOCTb (var. Stramineum) He Nonajarna B YKACIO Mario 3aCeneHHbIX BPEAUTENSMN.

[18a 06pasua niueHuLbl NepeuacKoit NPoLEMOHCTPUPOBanu CTabUnbHOE 1 KOMMIEKCHOE Masnoe 3acenexue na-
KOBBIMM TNISIMM W TPUMCAMM W 3aCIy)XMBAKT OCHOBHOIO BHUMaHWS B Ka4eCTBE NCTOYHMKOB YCTONYMBOCTH.

B Lienom, CHuxeHve YnCneHHOCTY BpeanTenei Ha BblgeneHHbIX Mano 3acensiemMblx obpaslax BapbupoBano B
npegpenax 43-77 %, 4T0 COOTBETCTBYET YPOBHIO OTHOCUTENBHOM MM CPEHEN YCTONYMBOCTH.
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Pegpepam: Lesnibio uccriedogaHuli s8715emcs yCmaHo8IeHUE YUCTEHHbIMU MemodaMu 8/IUSHUS MOYHOCMU HacCMPOUKU CeKUUU MHO-
20KOMNOHEHMHO20 003amopa Ha U3MEHEeHUE cocmasa cMecu U npou3godumessHOCMb CMECUMESTbHO20 azpe2ama C HeNPepbIBHbIM
xapakmepom pabomsI. B 3adaqu uccnedosanuli 8xodum meopemudeckoe onpedenieHue 8usHUS noepelHocmel npu Hacmpolike
003amopog Ha NPoU3BOAUMENLHOCMb CMECUMETbHO20 agpezama U peyenmypy cMecu ¢ ydemom 00U KOHMPOUPyeMo20 KOMNo-
HeHma 8 cocmase cmecu. Memoduka uccriedosaHull npedycMampugaem YUCeHHO-2pathuveckKull aHanu3 enusHuUs hakmopos Ha
uccnedyemyro 8enuquHy, a 01 YucieHHbIx uccnedosaHull ucnonb3yemcs ModenuposaHue 8 Mamemamuyeckom nakeme MatchCAD.
Hacmpotika dozamopos nodayu KOMNOHEHMO8 CMECU Ha HOPMY 8bI0ayU A8IAEMCA 8aXHbIM (hakmOopPOM, Kak obecnedeHus kayecmea
CMecu, mak u npoussodumenbHOCMU CMeCUMesbHO20 agpeeama, 8nuswux Ha 06bemb! u AnumensHOCMb pabomsi 060pyd08aHUsI.
[ons komnoHeHma 6 cocmage CMeCU Npakmu4yecku He UsMeHsemces npu peyenmypHol done komnoHerma 8o 10 % npu uccnedosa-
HUU 8M1UsIHUS no2pelHocmu Hacmpoliku 0ozamopa. [pu peuenmypHol 0one komnoHeHma bornee 20 % 00515t KOMNOHEHMa 8 cMecu
U No2pewHocmb peuenmypbl cMecu cmpeMsmces K nuHeliHocmu. AbcomomHas noepewHocmes peyenmypbl cMecu npu 0ose KOH-
mponupyemo20 KoMnoHeHma 6omnee 25 % cyuiecmeeHHo He uameHsemcs. [pu amom ¢ yeenuyeHuem 001U KOHMPObHO20 KOMNO-
HeHma eo3pacmaem 6fIUSHUE 8eNUYUHbI NoepewHocmu 0o3amopa. Y omHocumenbHoU noepewHocmu obpamHas 3aucumMocb.
C pocmom donu KOHMPOUpyemo20 KoMnoHeHma Habndaemcsi CHUXEeHUEe OMHOCUMENbHOU noepewHocmu co0epxaHus Komno-
HeHma 8 cMecu. Ydumbigasi, Ymo bonbwUHCMBO KOMNOHeHMos cmecu cocmaenstom domo 10-25 % om cocmasa cmecu, 0151 OaH-
HO20 UHMepeana donu KOHMPONUPYeMO20 KOMNOHEHMA 8€MIUYUHa OMHOCUMEbHOU NO2PeWHOCMU Peuenmypbl CMECU 8 YUC08bIX
3HaYeHUSX npakmu4ecKu coomeemcmsyem npoueHmy noepewrocmu dozamopa. pu ygenuyeHuu 00U KOHMPONUPYeMo20 KOMNO-
HeHma Habdaemcst He3Ha4YUMEsTbHOE NTaBHOE CHUXEHUE OMHOCUMENbHOU No2pewHoCmuU co0epaHusi KOMNOHEHMa 8 CMecu.

KntoueBble cnoga: [03aTop, CMecuTenb, CMECUTENbHbIN arperar, norpeLwHoCTb A03NpoBaHKA, NOrpeLHoCTb Ao3atopa, TOYHOCTb
[031MpoBaHnA

[ns untuposanus: Teptowkos B. I1., Wepbakos W. A., TyHuH A. A., KoHosanos B. B., Muporos Y. C. YucneHHbli aHanus BnusiHuS
MOrPEeLUHOCTM HACTPOKK Jo3aTopa Ha MPOM3BOAUTENBHOCTL CMecuTenbHoro arperata // U3sectns Camapckoi rocygapCTBEHHON
cenbCckoxo3ancTaeHHon akagemmu. 2025. T. 10, Ne 2. C.41-50. DOI: 10.55170/1997-3225-2025-10-2-41-50
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Abstract: The purpose of the study is to establish a number of methods for accurately adjusting the section of a multicomponent
dispenser to change the composition of the mixture and the productivity of a mixing unit with a continuous nature of operation. The
objectives of the research include a theoretical determination of the influence of errors when setting up dispensers on the performance
of the mixing unit and the mixture recipe, taking into account the proportion of the controlled component in the mixture. The research
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TexHonozuu, cpedcmea MexaHusauuu u 3Hepeemu4yeckoe oﬁopydoeaHue 8 Ce/lbCKOM Xo3silicmee

Technology, means of mechanization and power equipment in agriculture

methodology provides for a numerical and graphical analysis of the influence of factors on the value under study, and for numerical
studies, modeling in the MatchCAD mathematical package is used. Setting the dispensers for supplying mixture components to the
dispensing rate is an important factor in both ensuring the quality of the mixture and the performance of the mixing unit, which affects
the volume and duration of operation of the equipment. The share of the component in the mixture practically does not change when
the recipe share of the component is up to 10% when studying the influence of the dispenser setting error. When the recipe share of
a component is more than 20%, the share of the component in the mixture and the error in the mixture recipe tend to linearity. The
absolute error of the mixture formulation does not change significantly when the proportion of the controlled component is more than
25%. In this case, with an increase in the proportion of the control component, the influence of the dispenser error increases. The
relative error has an inverse relationship. With increasing proportion of the controlled component, a decrease in the relative error of
the component content in the mixture is observed. Considering that the majority of the components of the mixture make up a share of
10-25% of the composition of the mixture, for a given range of the share of the controlled component, the value of the relative error of
the mixture formulation in numerical values practically corresponds to the percentage of the dispenser error. With an increase in the
proportion of the controlled component, a slight gradual decrease in the relative error of the component content in the mixture is
observed.

Keywords: dispenser, mixer, mixing unit, dosing error, dispenser error, dosing accuracy

For citation: Teryushkov, V. P., Shcherbakov, I. A., Gunin, A. A., Konovalov, V. V. & Mironov, |. S. (2025). Numerical analysis of the
influence of dispenser adjustment error on the performance of the mixing unit. lzvestia Samarskoi gosudarstvennoi
selskokhoziaistvennoi akademii (Bulletin Samara State Agricultural Academy), 10, 2, 41-50 (in Russ.). DOI: 10.55170/1997-3225-
2025-10-2-41-50

3a nocnegHve rogbl (MHAHCOBbLIE MOKA3aTeNM NPOU3BOACTBA CEMbCKOMO XO3ANCTBA YBENUYMNBAKOTCS, NPUYEM
Hanbonee MHTEHCVBHO YBENMYEHME B KPECTbSHCKO-hePMEPCKIX 1 NNYHbIX NOACOOHbIX X03sicTBaX. OgHaKo NoronoBbe
psAa BUAOB XMBOTHBIX NPOAOITKAET CHUXATLCA, Kak U 0BeryxuBatoLas ero MatepuanbHo-TexHuyeckas 6asa. 91o Tpe-
ByeT obecneyeHuns Npou3BOAMTENEN CPEACTBAMI MEXaHN3ALMW, @ TaKKE CO3AaHUS YCMOBUA POCTa YUCTIEHHOCTM XUBOT-
HbIX [1]. 3aeCb BaXHbIM YCrOBUEM SBNSieTCS ce6eCTOMMOCTb NPOAYKLMM, KOTOpas B XKMBOTHOBOACTBE BO MHOTO onpeze-
nsetcs kopmamu (65-70 %) [2].

B cuny Hanuums caHKUMin CyLLeCTBEHHO 0B0CTpSAETCH NOTPEOHOCTL B TEXHOMNOTMYECKO 6e30nacHOCTY CTpaHbl
Kak no MuLLeBbIM NPOAYyKTaM, KopMaMm M CpeacTBaM MexaHu3aLum npoLeccoB. Ha gaHHbIn MomeHT okono 60-70 % obo-
PyAOBaHUS 471 NPOM3BOACTBA KOMBUKOPMOB SBMSETCS OTeYeCcTBEHHbIM [3]. Mpu aToM cnepyeT paspabaTbiBaTh HOBbIE
aHarnorm MaLluH, OTNNYAIOLLMECS NOBBILLEHHBIMU 3KOHOMUYECKUMM 11 TEXHONOrNYECKUMM NOKA3aTENSMMU.

OCHOBHYI0 YaCTb NUTaTENbHBIX BELLECTB paLoHa obecneynBaeTcs KOMGUKOPMOM, COOTBETCTBEHHO NPOAYKTUB-
HOCTb XWBOTHbIX 3aBMCUT OT KAYECTBEHHbIX M KONMYECTBEHHbIX €ro nokasatenei. OCHOBHLIM NOCTaBLLMKOM KOMBUKopMa
SBNSOTCS KPYNHble arpoxonauHrit. [Jons manbix NnpegnpusTiia 1 LexoB No Npon3BOACTBY KOMBUKOPMOB He NpeBbillaeT
12 % obwero obbema [4]. OgHako, AN MENKUX U CPEQHUX NPOM3BOAMTENEN XMBOTHOBOAYECKOM NPOAYKLMM C COBCTBEH-
HbIM KOPMOMPOM3BOACTBOM NOAOGHbBIA BapuUaHT NPOM3BOACTBO Hambonee BbIrOAeH NPy MCMONb30BaHWN COBCTBEHHOTO
(bypaxa 1 no3sonsieT 06ecneynTb X HE3aBMCUMOCTb [5].

Mpou3BoaNTENEHOCTH NOAOGHBIX MPOU3BOACTB HE MPEBLILIAET 6 T/4 M 3TOTO BNOSIHE JOCTATOMHO 115 CBUHOKOM-
nnekcoB A0 30 Tbic. ronos. OCHOBOM TakuX LEX0B ABMNSOTCA MONOTKOBbIE APOBUIKKY, a nonyyaemas AepTb C MOKYNHbIMM
pobaskamm 3acbinaeTcs B GyHkepa Ans 403MPOBaHHON Nogaun B cMecuTenb. C y4eTOM MECTHbIX YCMOBUIA B COCTAB KOM-
BKKOPMOB MHOTAA BBOLASAT MUKPOHU3MPOBAHHBINA MPOAYKT, @ FOTOBYK KOMBUKOPMOBYHO CMECh NPOAAIOT Kak B pacChirHOM,
TaK W rpaHynMpoBaHHOM Buae [6]. BHyTpuxo3sitcTBEHHOE KOMGMKOPMOBOrO NPOU3BOACTBO C NPOU3BOAUTENBHOCTBI0 NO-
psgka 2 T/4 BNonHe JOCTaToOMHO Ans obecneyeHus kopmamu cpegHee noronosbe nopsiaka 6-8 Toic. ron. ceuHe [5].

CyLecTByeT TEHAEHUMS BBEAEHUS B COCTaB KOMBOMKOPMOB MECTHBIX KOPMOB (TaKWX Kak OTXOAbl MPOM3BOACTB
caxapa ¥ pacTuTenbHbIX Macen, v np.), SBASIOLMXCA NCTOYHMKAMM XMUpoB, GENKOB unn yrnesodos (B T. Y. 0BMEHHON
SHepruu) ansa yaewesneHus npogykumv [7-9]. B criyyae HeobxoauMocTi MMEETCS BOIMOXHOCTb BHECEHUS B KOpMa fe-
kapcTBeHHbIx cpeacTs [10,11].

MogenuposaHue nofobHOro NPoU3BOACTBA C UCMOMNb30BaHNEM MECTHbIX KOPMOB 1 060CHOBaHWEM NapaMeTpoB
obopynoBaHus NpeacTaBneHo B HayyHoi ctatbe [12]. BcecTopoHHe n3yyeH Bonpoc nogbopa obopynosaHus 1 npumep-
HbIM COCTaB TEXHOMOrMYECKMX NuHMiA. PaspaboTaH anroputm pacyeta ans Microsoft Excel. koHoMuueckuir achcpekT npu
nogbope 06opyaoBaHUS HALENEH Ha CHUKEHWE rOAOBbIX AKCMTyaTaLMOHHbBIX U MPOUMX MPAMBIX M3AEPXKEK.

B HayuHo# ctaTbe [10] npeacTaBneHbl pesynbTaThl MCCNeLoBaHUA MALIMHHOM TEXHOMOMW 1 paLvoHarbHOro
KOHCTPYKTMBHOIO UCMOSMHEHUS MOAYNbHbIX YCTAHOBOK C LENb0 MX onTummu3aumu. MpuBeaeHbl BblpaXeHus no pacyeTy
noTpebHON NPON3BOANTENBHOCTM YCTAHOBKM, TA€ YUMTLIBAIOTCA CyTOYHAs NOTPeGHOCTL B KOpMaX M 3aTpaThl BPEMEHM Ha
HaCTPOWKY, yCTpaHEHNEe Henonaaok N TEXHUYECKUI yXog,.

B paborte [13] ocyLiecTBneH aHanua paboTbl TEXHUYECKUX CPEACTB Kak TPAHCMOPTUPYHOLLMX, Tak U TEXHONOM-
Yeckn obpabaTbiBatOLLMX CbIpbEBOM MaTepuarn KOMMIOHEHTOB, BXOASALLMX B COCTaB KOMBUKOPMOB. Takke pacCMOTPEHbI
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yCNoBuMs NpefoTBpaLLeHns CBoA00Opa3oBaHns W paspyLLeHns CBOLOB B ByHkepax.

[ns NpuroToBnEHUs KOPMO-NEKapCTBEHHbIX CMECEN BrOSTHE MPUMEHUMbI LMPKYNALMOHHBIE CMECUTENH, MO3BO-
nsioLMe OCyLLEeCTBITb CMELUMBAHIE KOMMOHEHTOB B 30He pabounx OpraHoB W PaBHOMEPHOE pacnpeaeneHie B obuiem
obbeme cmecy [14]. Tun cmecuTenst BO MHOrOM ONpeaensieT MHTEHCMMMKALMIO MpoLecca CMeLnBaHmus. [opu3oHTarb-
Hble cmecuTeny 6onee MHTEHCUBHO CMELLMBAIOT KOMMOHEHTbI, YeM BepTUKasbHble. JIEHTOUHbIN pabouuii opraH nepumo-
AMYECKOro CMECUTENS NO3BONSET NOy4aTb OAHOPOAHYK CMECh NPM CTENeH 3anonHeHus okono 60 %. [15]

bonee adhhekTUBHO CTYNEHYaToE CMELLMBAHWE KOMMNOHEHTOB CMeCH. 3BeCTHbIe YCTPOMCTBA MK 3TOM COYETAIOT
KOHBEKTMBHbI 1 Anddhy3MOHHBIN NpoLecchl cMelumBanms [11, 16]. McnonbaosaHne cmecuTeneit HenpepbIBHOMO AeCTBUS
[17, 18] no3BonsieT yckopnTb NpoLiecc cMeceobpasoBaHmst 1 YBENMUMTL MPOM3BOAMTENBHOCTL YCTaHOBOK. [18, 19]

Bapuauns coctaBa kombukopMoB no aone 6enkoBo-BUTaMWHHBIX A0OABOK, Kak OCHOBHOTO KOMMOHEHTA Mo
Hanbonee LeHHbIM fobaBKaM, CyLLECTBEHHO BIUSIET HA kKa4eCcTBO NpoaykTa. Yem GorblLue 0N MEHbLIETO KOMMOHEHTA,
TEM Nerve nofy4YnTb Ka4eCTBEHHbIN NpoaykT. [20, 21]

/cnonb3oBaHMe MHOrOKOMMOHEHTHOTO J03aTopa peanuayeT CBA3HbIN Cnocob A03MPOBaHNS Npu HENPEPbIBHOM
cMmelwvBaHuu. M 3aeck, ans cobniogeHns peLenTypbl, HaanexuT 06ecneynTb pacHeTHy0 NPON3BOAUTENBHOCTbL CEKLMIA
[03aTopa no KaxgoMy KOMMOHEHTY, T. €. HACTPOMKY AO3MPYIOLLMX YCTPOWMCTB MO TOYHOCTM JO3UpOBaHus. [22, 23]

Lenb uccnedogaHull: yCTaHOBNEHNE YUCTIEHHBIMI METOLAMM BUSIHUS TOYHOCTW HACTPOMKA CEKLMN MHOTO-
KOMMOHEHTHOrO 403aTOpa Ha N3MEHEHWe CocTaBa CMECH W NPOU3BOANTENBHOCTI CMECUTENBHONO arperara ¢ HenpepbIBs-
HbIM XapaKTepom paboTbl.

3adayu uccnedoeaHull: TEOPETUYECKOE ONPEAENEHNE BIMSIHUS MOTPELUHOCTEN NPX HACTPOIIKE [03aTOPOB Ha
NPOU3BOAMTENBHOCTb CMECUTENBHOTO arperata W peLenTypy CMecu C Y4eTOM A0NM KOHTPONMPYEMOro KOMMOHEHTa B CO-
CcTaBe CMeCMm.

Mamepuanbi u memodsI uccnedosaHuil. MeToauka 1CCneaoBaHMin NpeaycMaTpuBaeT YMCHEHHO-Tpadmnye-
CKUI aHanW3 BNUSHWUA (hakTOPOB Ha 1CCNeayeMyto BenuunHy. [ins YncneHHbIX UCCneaoBaHuii ucnonb3ayeTcs MOLenupo-
BaHue B MaTeMatudeckom nakete MatchCAD.

[pn aHanu3e pe3ynbTaToB YMCMEHHOMO MOAENMPOBAHNS YYNTLIBAKOTCS 300TEXHUYECKIE TpeboBaHUs Npu Npo-
nssoacTee cmecent: «Ipyu 06bEMHOM [O3MPOBAHNM LOMYCKAETCA NOTrPELLHOCTb [03MPOBaHMs KOMMOHEHTa — 3 %. [Mpu
NCNonb30BaHUM 06BEMHBIX [O3aTOPOB: AN UHTPEANeHTOoB, cocTaBnsowwmx B peuente bonee 30% cneayet obecne-
untb — 40 +1,5 %; 10...30 %, 10 80 £1,0 %; ot 3 go 10 % — go +0,5 %; meHee 3 % — g0 0,1 % OT cymmapHON Macchl
BCEX WHrpeaneHToB peLienta. [lonyCTuMble OTKNOHEHUS COAepKaHUst KOMNOHEHTOB B KOPMOCMECH (MO OTHOLLEHNIO K BECY
KOMMOHEHTa): KOMBKKOPMa ¥ KOHLKOpMa — £5 %; KOpMOBbIE APOXoKM —£2,5 %; Kupbl XNMBOTHbIE — 1,0 %, MUHEpPanbHble
pobaskm — 5 %. PaBHOMEPHOCTb CMeLLMBaHWS (0AHOPOAHOCTb) cooTBeTCTBEHHO: Ans KPC He meHee 80 %; ans osey, —
75...80 % (npw BBOAE kapbammaa — 90 %); ana ceuHeit — He meHee 90 %; ans 3Bepert — He meHee 80 %.» [24-27]

Tem cambiM, 300TEXHUYECKAMM HOPMaMK pa3nuyatoTcs TpeboBaHWS K NOrPELIHOCTY CPEAHEN BENNYMHbI A03bI
KOMMOHEHTa B COCTaBE CMECH U1 K pacrpedeNieHnI0 YacTuL, KOMMIOHEHTA No BceMy 06beMy CMeCH.

B pabore [28] npeacTasneHo onucaHune paspaboTaHHOr0 CMECUTENBHOMO arperaTta HenpepbIBHOTO AENCTBUS HA
OCHOBE CKOPOCTHbIX BapabaHHbIX 403aTOPOB-MeTaTeNein, 0BpasytoLLmMx MHOrOKOMMNOHEHTHBIV 4O3aTOP U NOAAtLLME KOM-
MOHEHTbI CMECU HEenpepbIBHLIMI NOTOKaMU, U TONACTHOTO CMECUTENS, OCYLLECTBNSIOLLENO HENpepbIBHOE NepemeLLnBa-
HWe maTepuarna KOMMOHEHTOB CMECH, NOAaBAEMbIX MHOTOKOMMOHEHTHbIM 403aTOPOM, C pacnpeaesieHMeM YacTuL, KoM-
MOHEHTOB Mo BCEMY 06bEMY NpuroTaBnnBaeMon cMmec. TpeboBaHus K paBHOMEPHOCTW CMELLIMBAHMS NOMy4aemoii CMecK
COOTBETCTBYHOT 300TEXHUYECKUM TPEOOBaAHMSM.

PerynupoBka npoun3BoAMTENBHOCTM 403aTOPOB KOMMOHEHTOB OCYLLECTBNAETCS MOMOXEHWEM WX 3aCIOHOK, ne-
PeKpbIBaoLLMX Bbirpy3Hble 0TBEpCTUS. [lo 3anycka arperata B paboTy Npon3BOAMTCS HACTPOMKa 403aTOPOB Ha NoTped-
HYI0 MPOM3BOANUTENBHOCTL C KOHTPONEM BENWYMHBLI NOTrPELLHOCTY 3aAaHHON Npon3soauTensHocTh. OTCyTCTBME Kaye-
CTBEHHOI HACTPOWKK 403aTOPOB Ha NOTPEOHYK NPOM3BOAMTENBHOCTb HEN3OEXKHO CKa3blBAETCs Ha nokasaTenu paboTbl
CMECMTENNBHOrO arperata u 06pa3oBaHie NOrpeLLHOCTM PELENTYPbI CMECH.

Pesynbmamsi uccnedosanull. [1ns oueHku paboTbl 6O TEXHONOrMYECKO MalLnHbl TpebyeTes OLEHUTbL
Bpems ee pabotbl. OHO onpeaensieTcs AnUTENbHOCTBIO YACTOrO BpeMeHu paboTbl 060pya0BaHMS.

Ecnu B cyTku xumBoTHOMY TpebyeTcs Macca kopma (m, Kr/cyT), TO Npu KONMYECTBE 0BCMYXMBAEMBIX XMBOTHbIX
(Z, ron.) Ha cyTku noTpebyeTca macca kopma, Kr/cyT:

M=m-Z. (1)

Toraa cyTouHOe Bpems paboTbl CMECUTENBHOrO arperata (Mpu eXeaHEBHOM NMPUTrOTOBMEHUM CBEXEN MOPLN
KOpMa) COCTaBUT C Y4ETOM NPOU3BOANTENBHOCTW CMECUTENBHOTO arperata (Qy, Kr/c), u:

T. =Ty +Ta = (M/36000,) *+ Te @

roe Tp — OCHOBHOE BpeEMA pa6OTbI O60pyJJ,OBaHVIFI, Y, Td — [ONONHUTENBHOE BPEMSA Ha O6CJ'Iy)KVIBaHVIe oGopyuoaaHMﬂ, 4.
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Ecnun TexHonoruyeckue TpeGOBaHVIFI NO3BONAKT 3aroTOBUTb KOPMOCMECH Ha HECKOJIbKO CYTOK, TO pac4eTHOe
3Ha4YeHne Konmn4yecraa 060ﬂy)KVIBaeMbIX [HeW COCTaBuT:

D — A(/ITcm_Td) ; (3)
( / 3600Q2)

YKa3aHHO€e 3Ha4eHMe OKPYINSEeTCs B MEHbLUYIO CTOPOHY O LIeNoro yucna.

Mpwn 3TOM B COCTaBe KopMoLEexa Haanexut 0bopyaoBaTb Habop MexaHU3MpOBaHHbIX OYHKEPOB MO KOMNYECTBY
KOMMOHEHTOB cmeck 1 ByHkep rotoBoi npogykumu. Mpu aTom 06bem kaxaoro ByHkepa JOMKEH COCTaBNATb HE MeHee
ncnonb3yemoro obbema GyHkepa TPaHCNOPTHOrO CpeacTBa, 0becneynBaroLLero JOCTaBKY KOMNOHEHTa, a TakKe BO3MOX-
HOCTb HaKOMMEHUst KOMMOHEHTA (UMW CMECU) HE MEHEE MCNOSb3YEMON CyTOYHOM paboTbl CMECUTENBHOTO arperara.

B npoLiecce NpurotoBreHNs CMec CMecUTeNbHbIM arperatomM HenpepbIBHOTO AenCTBus TpebyeTcs Henpepbis-
Hasl noga4a BCex KOMNOHEHTOB CMecH, T. €. paboTa MHOTOKOMNOHEHTHbIX 403aTOPOB B HENPEPbLIBHOM pexume. [pous-
BOAMTENBHOCTb Kaxgoro gosatopa (kr/c) 0603HauMm kak Qi roe i — HOMep gosatopa KOMMOHeHTa. [lorpeluHocTb
HACTPOWKW Kaxzoro gosatopa (kr/c) 06o3Haumm kak AQ;.

Torga npou3BOANTENBHOCTE MHOTOKOMMOHEHTHOTO 403aTOPa COCTaBMT (Kr/C):

Qz = Xi(Q; +AQ)). (4)

BenuunHa norpewwHOCTH HaCTPOWKI KOHKPETHOrO 403aTopa B pacyeTe Ha MOrpeLuHOCTb NPOU3BOAUTENBHOCTH
cmecutenbHoro arperata coctasuT (0,01 %):

_ AQ;
Aps; = Ti(Qi+AQy)’ ©)

Ecnu npons3soanTenbHOCTb [03aTOPOB HACTPaMBAETCA C Y4ETOM KOHKPETHON JOSN KOMMOHEHTa B cmech (Q; =
Qs - d;; Zd; = 1), TO BENNYMHA NOTPELUHOCTN HACTPONKM KOHKPETHOTO 403aTOpa B pacyeTe Ha NorpeLHoOCTb Npou3eo-
ONTENBHOCTW CMECUTENBHONO arperata OTHOCUTENBHO TEXHUYECKON xapakTepucTuku coctasuT (0,01 %):

_ ApiQ;
Apzi T SiQydi[1+Ap;]) 6)

MMorpeLHOCTb NPOM3BOAUTENBHOCTI CMECUTENBHOO arperata Q. (Kr/C) OTHOCUTENLHO ero 3afaHHoW Benu-
YWHBI BbIPA3WM B BUAE OTHOCUTENbHBIX BeNUYKH (Ap;, 0,01 %), To nonyyum BbipaxeHue:

Apy; = 2-(QA-iiA-Qi.. 3 Api.dilqc.m. = Api-c.ii T (7)
i{(Qi+Ap;Qy) Qcm[1+ApLd]] [1+Apld]]
rae Q¢ — 3anoXeHHast XapakTepuCTUKOI TEXHUYECKas NPON3BOAUTENBHOCTb CMECUTENBHONO arperata, Kr/c.

Torga cymmapHasi npoM3BOAMTENBHOCTL MHOMOKOMMOHEHTHOMO 4o3aTopa, obecneumBatlyero paboty cmecu-
TENbHOrO arperara, JOSKHa COCTaBuTb (Kr/C):

Qs = 0cm - (1 + ApZi)- (8)

A3mMeHeHre Npon3BOAUTENBHOCTM CMECUTENS, a COOTBETCTBEHHO 1 BCEr0 CMECUTENBHOTO arperara, OTHOCH-
TENbHO Ero TEXHNYECKON XapaKTEPUCTIKN MOXKET CKa3aTbCs Ha Ka4eCTBe Nonyvaemoil CMecy 1 noTpebrsiemMoi MOLHOCTH
ero npusogom. CooTBETCTBEHHO MOTpebyeTca nposepka paboToCNoCOBHOCTM CMECWUTENbHOro arperara (Hanpumep,
CBepKa C pesynbTaTamit UCCNefoBaHNN BNSHUS TEXHONOMYECKUX NapamMeTpoB Ha paboTy cMecuTens) B yKadaHHbIX
YCNOBMSIX.

[lons KOMNOHEeHTa CMEeCK C Y4eTOM MOrPELUHOCTI HACTPONKK J03aTopa W AOMM KOHTPONMPYEMOTrO KOMMOHEHTa
no peuenTy Hanaem UCXOAS U3 LOMN KOMNOHEHTA B PELENnTe C y4eTOM NOrpeLlHOCTM B MPOM3BOANTENBHOCTY arperaTa
OTHOCMTENBHO M3MEHMBLUENCS NPOU3BOANUTENBHOCTY arperata Beugy ee norpewHoctu, (0,001%):

dT‘):i _ di(1+Ap)Qcm _ di(1+Api). (9)
Qcm[1+Apidj] [1+Apidj]
[MorpeLHOCTb JOMM KOMMOHEHTa OTHOCUTENBHO peLenTypel cmec, abeonioTHas (0,01 %):
_ 4i(+Apy) . (10)
[1+Apl-dj]

[MorpeLHOCTb PacYeTHOTO COAEPXKaHMs JOMM KOHTPONMPYEMOrO KOMMNOHEHTA B CMECK OTHOCUTENBHO JONM NO

peLenTypbl cmeck, oTHocuTenbHas (0,01 %):

AT‘Z i

di(A+APy)_ ;.
sr, = Leri] (11)
dry;

[MonyyYeHHbIMN BbIPaXEHWSIMW BOCMOMb3YEMCS NS NPOBEAEHMS YUCIEHHOTO aHanm3a B MaTeMaTM4eckom na-
kete MatchCAD no ycTaHOBNEHMIO BNNSHUS HACTPOMKI 403aTOPOB Ha paboTy CMeCUTENbHOo arperata ans:

- OTHOCUTENBHOM NOrPELIHOCTY HACTPOMKM KOHKPETHOIO 03aTOpa Ha OTHOCUTENbHYH NOTPELLHOCTb NPOU3BOAK-
TENbHOCTWN CMECUTENBHOTO arperara;

- [OMNW KOMMOHEHTA B peLienTe CMECU NPY KOHKPETHBIX 3HAYEHWUSX OTHOCUTENBHON NOTPELLHOCTI HACTPOWKA KOH-
KpeTHOro 403aTopa Ha OTHOCUTENbHY W aBCOMOTHYIO NOTPELLHOCTb PELIENTYpPbl CMECH.
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Ha pucyHkax 1-6 npeacTaBneH NUCTUHE TEKCTOBOW YacTy NPOrpamMmbl C NOMyYeHHbIM rpadpuyeckiM Matepuasnom
ANS aHanuaa pesynbTaTos. B nporpaMMHOM NpoayKTe pasMepHOCTb NOrPELLHOCTEN Ha rpadukax AaHa B npoueHTax (%).

[nsa ynobetea aHanmuaa v MHTEpnonauuyM pe3ynbTaToB NPUHANKM pacyeTHYI0 NPOU3BOANTENBHOCT CMECUTENb-
HOro arperata 3 Kr/c B uHTepeane paboyein Npou3BOAUTENLHOCTH NPEAJIOKEHHOr0 CMECUTENBHOrO arperaTa 6-12 1/4 [28].
[pn yCTaHOBNEHMM BNISIHWS NOTPELLUHOCTW HAaCTPOMKI 403aTOPa UCMONb30BanM ero NPOU3BOAMTENBHOCTb 1 Kr/C.

AHanua rpacuka puc.1 cauaetenbcTeyeT 06 M3MEHEHU NPOU3BOAUTENBHOCTM [03aTOpa B 3aBUCUMOCTW OT
[0NY KOMMOHEHTA B CMECH, T. €. YeM Bonblue JoNs KOMMOHEHTa B cMecy, TeM GonbLuei NpoN3BOANTENBHOCTHH AOIMKEH
obnagatb gosatop. C y4eToM TOro, 4TO YyBCTBUTENBHOCTL 403aTOPa CBA3aHa C ONTUMAmNbHOCTBI0 €r0 KOHCTPYKTUBHO-
KMHEMaTMYECKIX NapaMeTpPOB, TUMOPa3MeEpP YCTaHaBMMBAEMOro 403aTOpa COOTBETCTBYHOLLETO KOMMOHEHTA, JOMKEH CO-
OTBETCTBOBATb MHTEPBAsy €r0 OTMEPSIEMbIX 3HAYeHUA. TOYHOCTb HACTPOMKM [03aTOpa Ha 3adaHHY0 NPOM3BOAUTENb-
HOCTb CKa3bIBAETCS Kak Ha nokasaTenu ero paboTbl 1 Ha NPOU3BOAUTENBHOCTL CMECUTENBHOTO arperata (puc.2), Tak u
COOTBETCTBME COCTABa CMECM 3a[jaHHON peLienType. XapakTep BNUSHUS NOrPELLUHOCTI HACTPOIKW 403aTOpa KOMMOHEHTA
Ha €ro NPOM3BOAMTENBHOCTb 1 JOS0 AO3MPYEMOrO KOMMOHEHTA B COCTABE CMECU — JIMHENHBIN, OAHAKO C POCTOM A0MM
KOHTPOMNMPYEMOrO KOMMOHEHTA MHTEHCUBHOCTb M3MEHEHUS NPOVU3BOANTENBHOCTY BO3pacTaeT (puc.3a).

i=0._% [lona KomnoHeHTa B cveck, %

do =5 cl1 =10 d‘z =20 d3 =30 de =40 dj = 50
Q=3 Npou3BOAUTENEHOCTL CMECHTENA C YUETOM PELIENTYPbI, KIiC
Qj =Q Cm-(O_OJ-dj) lNpou3BoAUTENEHOCTL A03aTopa No pelenType, Kric

13

Puc. 1. JIMCTUHT TEKCTOBOI YacTu NporpaMmMbl B MatemaTiyeckom nakete MatchCAD no onpegenenuio BINSIHUS
[0 KOHTpOnMpyemoro komnoHeHTa dj (%) Ha 3agaHHyo Npou3BoAUTENLHOCTL ero Aoatopa Qj (kr/c)

i:=0.10 [MpoLeHT norpelHocT go3aTopa, % Ap,, =125
Ap,=-12.5  Ap;:=-10 Ap,=-T735 Apy =-5 Ap, =-1.5
Ap, = 0 Ap, = 25 Ap, =5 Apg = 75 Ap, = 10
Q, =1 MpowzB0ANTENEHOCTE A03aTopa No pelenType, Kric
. MNpou3B0AUTENEHOCTE 003aTOPA C YY4eToM
Q.= . [1+ (001a0)]  TooIsSomenoct:ncsaiopa cy
PELLHOCTH HACTPOMKM, KI/C
12
11
Q'i 1
0.9
0.8 '
-15 -10 -5 0 5 10 5 A
02
0.1
Q-Q. o
-0.1
-02 B)
-13 -10 -3 0 3 10 15
__________________________________________ A

Puc. 2. [TUCTUHT TEKCTOBOW YacTu NporpaMmbl B MatemaTiyeckom nakete MatchCAD
Mo ONPeAEneHuto BRMSHIUA NOrPELLHOCTM HACTPOMKI KOHKpeTHOro ao3atopa Api (%) Ha:
A) 3ajaHHyK NPOM3BOAMTENBHOCTL ero Ao3atopa Qi Kr/c;

B) dhakTuyeckoe OTKIOHEHWE 3Ha4eHuit MPOM3BOAUTENBHOCTY Ao3aTopa (Q-Q), Kric
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XapakTep BNUsHUS HACTPOIKW [03aTopa U LOMKN KOHTPONMPYEMOro KOMNOHEHTA Ha MOrpeLUHOCTb NPOVU3BOAM-
TENbHOCTM CMeCUTENbHOrO arperata (puc. 3, B) 1 npon3sognTenbHOCTb CMECUTENBHOTO arperata (puc. 4) OBHOTUMHBI,
TaK KaK 370 B3aMMO3aB1CUMble napameTpbl. [1py OTCyTCTBIN NOrPELLHOCTY A03MPOBaHNS HabnoaaeTcs TOHHOE COOTBET-
CTBWE peLenType N TEXHUYECKON MPON3BOAUTENBHOCTI CMeCHUTENbHOro arperata. 1o Mepe pocTta [onN KOHTponupye-
MOro KOMMOHEHTA BUSIHWE MOTPELUHOCTI HACTPOWKM PE3KO BO3pacTaeT, yXyawas KayecTBO CMeCH U U3MeHsIst NPOn3Bo-
AMTENBHOCTb CMECUTENBHOrO arperata. BnnsiHue norpeLuHocTy (MonoXMTENbHbIX 3HAYEHWUIA NOrPELUHOCTI HACTPONKM OT-
HOCUTENBHO OTPULATENbHBIX) HE OAMHAKOBO, MPU 3TOM OTPULATENbHbIE 3HAYEHUS! MOTPELLUHOCTY HACTPOVKW [03aTopa

HeraTVBHO CKa3blBaloTCsl 60Nee MHTEHCUBHO, YEM NONOXUTENbHBIE 3HAYEHNS.

Q. = Qj-[l + (0_01-api)]

-]

ﬂp 21] =

0.01-4.(0.01 4p),

(1 +0.01 -.&pi-0.0l-dj)

MNpon3B0ANTENLHOCTL A03aTOpa C YYETOM
NOrpewHoCT HACTPORKK, Kric

lNorpelwHoCTs NPON3BOAUTENEHOCTK
arperarta (%) C y4eTOM NOrpelHocTH
HaCTpoWKK ao3atopa (%) v aonu
KOHTPOMMPYEMOro KoMnoHeHTa (%)

d.
i

-I-D—,__hl

30 08— 0.

T

:

= I

nod 3043

Puc. 3. JIMCTUHT TEKCTOBOW YacTh Nporpammbl B MaTemMatuyeckom nakete MatchCAD no onpegeneHunto BIMSIHUS NOTPeLUHOCTH
HaCTPONKM KOHKpeTHOro fosatopa Api (%) 1 4ONK KOHTPONMpYyeMoro KoMnoHeHTa cmeck d; (%) Ha:

10 —IID 0 IID
Ap 5100 Ap.

Ap,
B)

A) npon3BoaNTENBHOCTL A03aTOPa Qi C y4ETOM NOrPELLHOCTH Er0 HACTPOMKH, KI/C;
B) norpeluHOCTL NPON3BOAMTENBHOCTH CMeCUTENLHOrO arperata Aps (%)

[ons koMNOHeHTa B cocTaBe CMecH (puc. 5.a) Mano U3MEHAETCS Npu peLenTypHoi aone koMmnoHeHTa 4o 10 %.
Mpw peuenTypHoit fone komnoHeHTa 6onee 20 % [ons KOMMOHEHTa B CMECH drs; 1 NOTPELLHOCTb PeLEenTypbl CMeCH Ars

CTpeMATCS K niuHenHocTu. B uHtepeane 10-25 % nepexopHbIn atan.

Qem

i

Puc. 4. JINCTUHT TEKCTOBOW YacTu Nporpammbl B MatemMatuyeckom nakete MatchCAD
MO ONPeAEeneHuIo BIUSIHIAS MOTPELLHOCTI HACTPOMKI KOHKPeTHOro fo3atopa Api (%)
11 [ONMN KOHTPONMPYEMOro KoMnoHeHTa cmecu dj (%) Ha Mpou3BOANTENBHOCTL CMecUTENbHOTO arperata Qem (Kr/c)
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[ona komnoHeHTa B cveck (%) ©
YUETOM NOTPELWHOCTI HACTPOMKK
no3atopa (%) n gonn
KOHTPOMMPYEMOro KOMMNOHEHTA MO
peuentype (%)

0.01-d-(1+0.01-4p);
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[NorpewHocTs pelenTypel cMecK
(%) C yy4eToM NOrpeLHocT
HaCTpOKKU ao3atopa (%) u aonu
KOHTPOMUPYEMOro KoMNoHeHTa (%)
no peLentype

0.01-d-(1+0.01-4p);

df[' = ﬂr = - -d.
3 3 ;
i (1 +0.01 -.&pi-O_Ol-dj) i (1 +0.01 -.&pi-O_Ol-dj)
d d
J 1
50 - ‘l l
D /_j ] ‘ 25
O B w25 152
s O T———n— L3
N_— . -1
o I [ o S 0
309 Wy -1-05 j 05 1
T || -2
RS ey S -y s E 13
T s
ID_——lo____lu_______lo_ 101 0.5 ‘D 03 1
: T T _I I 1
B ! T i0 0 10
dr 7100 pp,  Arzl00 Ap

A)

B)

Puc. 5. JTUCTUHT TEKCTOBOW YacTu NporpaMmbl B MaTemaTiyeckoM nakete MatchCAD no onpeaeneHuio BNUSHUS MOMPELLIHOCTH

HaCTPOWKW KOHKPETHOrO Ao3atopa Api (%) u
A) ponio KoMnoHeHTa B cmecu dry, (%); B)

ABCcontoTHas NOrpeLHOCTb peLenTypbl CMecK
CTBEHHO He M3meHsieTcs. [py 3TOM ¢ yBenmyeHeM aon

[0MN1 KOHTPONMPYeMoro koMnoHeHTa cmecu d; (%) Ha:
abConMtOTHYI0 MOrPELLHOCTL PeLenTypbl cMecn Ars (%)

Ars, Npy1 Jone KOHTPONMpyeMoro kKomnoHeHTa bonee 25 % cyle-
11 KOHTPONMPYEMOrO KOMMOHEHTA BO3paCTaeT BNUSHWE BENNYMHI

NOrpeLLHOCTH fo3aTopa B OTpULATENBHYIO CTOPOHY. Y OTHOCUTENBHOM NOrpeLLHoCTH (puc.6) obpatHas 3aBucumocTs. C

POCTOM A0NK KOHTPOMMPYEMOrO KOMMOHEHTa Habnoaa
MOHEHTa B CMECH.

MorpelwHocTs cogep#aHna
KOHTPONMUPYEMOTro KOMMOHEHTA
OTHOCWTENLHO pelenTypbl CMecK
(%) C yueTOM MOrPELIHOCTK
HACTpOWKK no3aTopa (%) u onu
KOHTPOMUPYEMOro KoMnoHeHTa (%)

€TCS CHUXEHNE OTHOCUTESbHOM NOrpeLLIHoCTN codepxaHna Kom-

0.01-d(1 +0.01-Ap),
L - 0.01-d
(1 +0.01-Ap,-0.01 -d.) ]
Ar = ]
' dy
i
d
]
30
40
301 -5 0 d
20
10—"10——o5 0 b
I
—IID ﬁ [ IID'
Ap,
Ar-100

Puc. 6. JICTUHT TEKCTOBOW YacTu nporpammbl B MaTematuyeckom nakete MatchCAD no onpegeneHunto BIMSIHUS NOTPELLHOCTH
HaCTPONKM KOHKpEeTHOro fo3atopa Api (%) 1 4ONK KOHTPONMpyeMoro komnoHeHTa cmeck d; (%) Ha OTHOCUTENbHYH NOTPELIHOCTb
COAEPXaHNs KOHTPOMMPYEMOrO KOMMOHEHTA OTHOCUTENBHO peLenTypbl cmecn Ar (%)

3aknoyeHue. Tem cambiM, HAaCTPOKa J03ATOPOB MOLAYM KOHTPONMPYEMbIX KOMIOHEHTOB CMECH HA HOPMY Bbl-
[auu SIBNSETCS BaXHbIM hakTOpoM, kak 06ecrneyeHist kauecTBa CMeCH, Tak W MPOU3BOAUTENBHOCTI CMECUTENBHOMO ar-

perata, BIMSIOLNX Ha 0BbEeMbI 1 ANIUTENBHOCTL paboTb

1 060py0BaHMS.
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[lons KOMMOHEHTA B COCTaBE CMECH NPaKTUYECKN HE MMEHSETCA NpU peLenTypHoit gone komnoHeHTa 4o 10 %.
Mpwn peuenTypHon aone komnoHeHTa bonee 20 % A0Ns KOMMOHEHTa B CMECU U NOMPeLLHOCTb peLenTypbl CMecu CTpe-
MSITCS K JIMHENHOCTM.

ABcontoTHas NorpeLlHoCTb peLenTypbl CMecH Npu Jone KOHTPONMpYyeMoro koMnoHeHTa 6onee 25 % cyue-
CTBEHHO HEe M3MeHsIeTCA. [Mpy 3TOM C yBENMYEHNEM [LONKN KOHTPONBHOTO KOMMOHEHTa BO3PAcTaeT BIUSHUE BENNYMHbI
MOrpeLUHOCTY fo3aTopa. Y OTHOCUTENBHO NOrpeLUHOCTY 0bpaTHas 3aBUCUMOCTb. C pOCTOM 0NN KOHTPONIMPYEMOTO KOM-
MOHeHTa HabngaeTCcst CHUKEHE OTHOCUTENBHON MOTPELLHOCTI COAEPKaHNs! KOMMOHEHTa B CMECH.

YyutbiBas, YTo OONBLUMHCTBO KOMMOHEHTOB cMeck cocTasnsatoT oo 10-25 % oT coctaBa cMecH, Ans AaHHOTO
WHTEpBasa 401 KOHTPONMPYEMOro KOMMOHEHTA BEMMYMHA OTHOCUTENBHOM MOrPELUHOCTW PELEenTypbl CMECY B YUCTOBbIX
3HAYEHNAX NPaKTUYECKM COOTBETCTBYET MPOLIEHTY MOrpewHOCT Ao3atopa. [pu yBenuYeHnn [onm KOHTPOIMpyeMoro
KOMNOHEHTa HabnAaeTCs HE3HAUMTENBHOE MTABHOE CHKEHWE OTHOCUTENBHOM NOrPELLHOCTY COAEPXaHUst KOMNOHEHTa
B CMecH.
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OBECMEYEHME YCNIOBUI TPYAA HA NMPUEMHbIX MYHKTAX KOMBUKOPMOBbIX MPOU3BOACTB
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Pestome. Llenb uccrnedogaHuil — co30aHue HopmupyembIx ycrosuli d1s pabomarouux U npou3sodcmeeHH020 060pydosaHus Ha npu-
eMHbIX NYHKMax asegamopos KoMbukopmMogozo npoudgodcmea. [lpu 0ocmagke 3epHOBbIX Mamepuanog Ha npednpusmusi no npo-
ussodcmey KOMOUKOPMOS UCnosb3yemcs agmomoburbHbil mpaHenopm, O pasepysku KOmopoz20 YCmaHOB/eHbI cheyuasibHo
npeOHasHayeHHble NPUEMHbIe NYHKMbI, KyOa Cbinyqull Mamepuan pasepyxaemcs 8 NpueMHbIe byHKepbIl, COCMOSALUE U3 HECKOMbKUX
cekyull. B 30He akcnmyamayuu Haxo0amces onepamopbl NPUEMHBIX NyHKMO8, godumenu agmomobuneli U PeMOHMHbIL NEPCOHaT,
KOMOpbIe Haxo0simcsi 8 ONACHbIX, MAXKENbIX U 8PeOHbIX yC1ogusx mpyda, 3asucsawue om ypoeHell 3ankineHHocmu 8030yxa; Hanps-
JKeHHocmu u mspkecmu mpyda u 0p. Bcé amo mpebogario usy4deHus hakmopos, enusioWUX Ha NPOUECC LUCMEeYeHUS NWEHUUb! U3
mpaHcnopmHo20 cpedcmea U 8bl2py3Ho20 byHKepa U nosyyeHuUs aHamumu4yeckux 3agucumocmel, ycmaHagnugarujux e3auMocesiab
nnowadell nponyckaHus 8bINyCKHbIX omeepcmuli 6yHkepa npu 3a0aHHOM PagHOMEPHOM UCMEYeHUU Mamepuarna (nuieHuya) e ycno-
8usix 6e30nacHo20 (hyHKULUOHUPOBaHUs1 060pydosaHuUs NPUEMHO20 NYHKMa 6 3a8UCUMOCMU OM HanosIHeHUs byHKkepa u 0bbema npo-
CbinaemMoe2o Mamepuana. [Ins amozo 8binosnHeHs! nabopamopHbie uccredosaHus Ha ycmaHosKe, Ha Komopol cModenuposaHs! Npo-
UeCcChl UCMEYEHUs 3epHa NWEHUUb! U3 cekyuu byHKepa Yepe3 3acioHKy npu pasnuyHol cmeneHu 3anonHeHust byHKepa U WUpUHb!
OMKPbLIMUS 3aCIOHKU. [10y4eHHbIe 3a8LUCUMOCMU CKOPOCMU UCMEYEHUS NWEHUYbI 8 Hayase U KOHUe CCbinaHus npu niowadu om-
Kkpbimus 3acronku 0,002 M2 omnudyanuck He3Ha4yuUmesnsHo, No Mepe ysenudeHus nnowadu Habmodanuce 3HadUMesnbHble Pacxox-
OeHust (npu nowadu nponyckaHus 0,008m2 cocmaensiem 5,76 ke/c eHavarne, a 8 Konug - 2,37 k2/c). CmaburnbHbil xapakmep cKopo-
cmu ucmeyeHus Habmodarncs 8 cepeduHe npoyecca onycmouweHus byHkepa. Omu pe3ynbmamei N038osm obecneyums pagHoMep-
Hylo nodayy 3epHa u3 npuéMHo20 byHKepa Ha mpaHcnopmMEp, Ymo npueedém yMeHbWEHUI0 mskecmu Ha 23% U HanpsXEHHoCMU
mpydogo20 npouecca y pabomatowjux Ha 25%, a makxe - CHUXeHUI 8bibpoca nbinu 8 paboyyto 30Hy Ha 8%.

KnioueBble cnoBa: chinyyne maTepumansl, yCrnoBust 1 6e30MacHOCTb, PAaBHOMEPHOE UCTEYEHIE, CKOPOCTb MCTEYEHUS, 0BbeM Hanon-
HeHus ByHKepa, nnowagb UCTEeYeHMs
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ENSURING WORKING CONDITIONS AT RECEPTION POINTS OF FEED MILL PRODUCTION
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Abstract. The aim of the study is to create standardized conditions for workers and production equipment at reception points in feed
mills. Grain material is delivered to the feed mill using a motor vehicle with specially designed loading stations, where cereal is unloaded
into multi-section receiving bunkers. The operating area is characterized by dangerous, difficult, and harmful working conditions for
operators of reception points, car drivers, and repair workers, based on levels of air dust, stress, and severity of work. All this required
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the study of the factors influencing the process of the wheat from the vehicle and the unloading hopper and the production of analytical
dependencies establishing the relationship between the areas of the discharge holes of the hopper with a given uniform outflow of
material (wheat) under conditions of safe operation of the reception point equipment depending on the hopper filling and the volume
of material being poured. To achieve this, laboratory studies were conducted using an installation simulating wheat grain flow pro-
cesses through baffles from bin compartments with varying degrees of bin fill and baffle opening width. The obtained dependencies
showed slight differences in initial and final wheat flow rates when the baffle opening area was 0.002 m? (5.76 kg/s initially vs. 2.37
kg/s finally), but significant discrepancies emerged as the opening area increased (for instance, reaching 5.76 kg/s at the beginning
and dropping to 2.37 kg/s at the end when the passage area was 0.008 m?). It was observed that the discharge rate was steady, during
the middle of the bunker emptying process. These results will ensure even grain supply from the receiving hopper onto conveyors,
leading to a reduction in workload by 23%, job stress by 25%, and dust emissions into the workspace by 8%.

Keywords: bulk materials, conditions and safety, uniform discharge, discharge rate, hopper filling volume, discharge area
For citation: Belova, T. |., Agashkov, E. M., Shkrabak, R. V., Portnova, K. |. & Shkrabak, V. S. (2025). Ensuring working conditions at

reception points of feed mill production. Izvestiia Samarskoi gosudarstvennoi selskokhoziaistvennoi akademii (Bulletin Samara State
Agricultural Academy), 10, 2, 51-57 (in Russ.). DOI: 10.55170/1997-3225-2025-10-2-51-57

Kombukopmoeas otpacnb Poccuiickon Gegepauym, B CBA3M C BO3pacTaWmummu notpebHoctamu, OyaeT ysenu-
unBaTb 06BEMBI Npon3soacTea. B 2023 rogy npon3soacTBO KOMOGMKOPMOB B CTpaHe o cpaHeHuto ¢ 2019 rogom yeenu-
unnocb Ha 15,7% u coctaBuno 35,2 MrH. T. Hawa cTpaHa BXoauT B NepPBY0 AeCATKY Npou3BoauTenein KoMbrukopmos,
3aHuMas Wwectoe Mecto B Mupe. B 2024 rogy B Poccuitckoin Peaepaunn HacumTbiBanock 262 NpeanpusaTis no npous-
BOLCTBY KOMBWKOPMOB, KOTOPbIE, MPEUMYLLECTBEHHO, UCMONb3YIOT OTeYeCTBEHHOE 060pynoBaHue [1, 2]. AHanu3 pbiHka
kombukopmoB B Poccum B 2019-2023 rr. 1 nporHo3 Ha 2024-2028 rr. npeacTaBnstoT HTEPEC.

MweHunua SBNSETCA OCHOBHBIM KOMMOHEHTOM 1151 MOMNYy4YEHNS KOMOMKOPMOB 47151 XKMBOTHBIX 1 NTULbI [3], a Takke
OCHOBHOW 3ePHOBOW KyNbTYpOW, BbipalyBaeMoit BO BceM Mupe. o AaHHbIM Ha 2022 rof [4] Ha ee Ao NpUXOANTCS
794 MnH. TOHH 13 2765 MIH. TOHH BCEX 3ePHOBbIX KyNbTyp. 10 npon3BoacTay nileHuubl Poccuitckas ®efepauns ssns-
eTcsl TpeTbuM npoussoauTenem (85,2 MnH. T/rog), yerynas Kutato (135, 8mnH.1/rog) u Hamm (105 mnH. T/rog) [5].

YBenuyeHue npon3BoacTBa KOMBYKOPMOB NPUBOANT K BO3pACTaHM0 MOLYHOCTEN NPOM3BOACTBA, CO3AAHMI0 HO-
BbIX W PEKOHCTPYKLMM CYLLECTBYHOLLMX MPESNPUATUIA, NOBLILLIEHWIO HArpy30K Ha paboTalowWwmx U YXYAWEHUO YCIOBUIA 1
GesonacHocTn Tpyaa [6-14].

AHann3 TeXHoMor14ecKkoro npoLecca Npou3BoACTBa KOMBUKOPMOB Ha MPUEMHOM NYHKTE U Pe3ynbTaToB creuy-
anbHOW OLEHKM YCIOBUIA TpyZa NO3BONWN BbISBUTL Hanbonee BpeaHble 1 onacHble hakTopbl NPOU3BOACTBA, BO3LENCTBY-
toLLmMX Ha obenyxmBatoLmin nepcoHan. Okasanochk, 4To okono 40% BpeMeHu OHW NOABEPXEHbI BO3GENCTBUIO (DU3NYECKIX
neperpysok, okono 30% BpPeMEHM — NCMXOU3NONOTMYECKIX NePEerpy3ok, a npumepHo 50% BpemMeHN CMeHbI — Mbinen
BbICOKWX 3Ha4YeHMI KOHLEHTpaLmit. [laHHbIe U3MEPEHWI KOHLIEHTPaLWM NbinK Noka3anu, Y4To Hanbonee BbICOKMe 3Have-
HWS UIMEN MECTO MPY 3aNMOBOM CCbINaHUM CbiNy4ero MaTepuana u3 TpaHCNopTHOTO CPEACTBA B MPUEMHbIN (BbIrPY3HON)
OyHKep, 3Ha4YEHNs1 KOTOPOI MpeBbiWany HopMel 6onee, yem B 100 pas, aoTCyTCTBME aBTOMATUYECKOrO perynmpoBaHns
Npu BbIrpy3ke Cbinyyero Matepuana u3 GyHkepa ycyrybnseT aaHHyo cuTyaumio.

C ppyroin CTOPOHbI, UMEET MeCTO BIUSHUE HEPABHOMEPHOCTU Ha paboTy NPOU3BOACTBEHHOrO 060pPyAOBaHUS,
KOTOpOe (hyHKLMOHMPYET B YCNIOBUSX Neperpy3ok paboumx opraHoB, YTONPUBOANUT K NPEXOEBPEMEHHOMY U3HOCY U Bbl-
XOAy €ro W3 cTposi, NPOCTOSM NPUEMHOTO NyHKTa, HEOHX0AUMOCTW AOMNOMHUTENBHOTO NPOBEeAeHUs paboT B yCroBusX
MOBBILLEHHbIX KOHLIEHTPALMIA MbIfIW 1 ONACHbIX CUTYaLMIA.

Ha npuemHbIX NyHKTax npesycMOTPEHbI TEXHUYECKME cpeacTBa 6e30MacHOCTY Tpyaa ANS CHUKEHWS Mblresbl-
AEMNeHnit OT CbiNy4Mx MaTepuanos, UMEIOTCS CPEACTBA AN PEryMpoBaHNS ero NponyckaHWs Ha NpUeMHBbIA TpaHcnop-
TEP, OAHAKO YCNOBKS Tpyaa paboTHUKOB OCTaOTCS HebBnaronpuaTHLIMK 13-3a 06Cyx1BaHUsS 060pyLOBaHUS B YCIOBUAX
BO3AENCTBUS BbICOKMX YPOBHEN TSXKECTU M HAMPSIKEHHOCTU. YKa3aHHOE BbilLie FOBOPUT O TOM, Y4TO HEOOXOAMMO peLuaTb
BOMPOCHI B HanpaBneHnn obecneyeHns paBHOMEPHOCTI NPOLIECCANCTEYEHUS MaTepmarna K MeCTy ero HaxoxaeHus w,
TEM CaMbIM, CHIXaTb YPOBHW ONaCHOCTYW W BPEAHOCTM NPOU3BOACTBA HA NPUEMHOM MyHKTE

B HacToslLLee BpeMs akTMBHO BeyTCA UCCeaoBaHus B HanpaBneHun obecneyeHns paBHOMEPHOCTU CCbINaHNs
W TPAHCNOPTUPOBKM, COBEPLUEHCTBOBAHNS 060PyA0BaHUS 1 aBTOMATHU3aLM1 NPOM3BOACTBEHHbIX MPOLIECCOB NPY Nomyye-
HUM KomBUKopmoBoM Npoaykuun [13-16]. OgHako 3Tv paboTbl NULLL KOCBEHHO Y4YUTLIBAKOT BIIUSHWE HA CHUXEHWE Hebna-
FONPUSATHOTO BO3AENCTBIS HA pabOTHUKOB MapamMeTpoOB TEXHOMNOrMYECKOro Npon3soacTBa. C Apyron CTOPOHBI, UCCNeao-
BaHus B 0bnacTu cosganus bnaronpusTHbIX YCnoBui Tpyaa paboTHUKOB NponssoacTBa [17-21] HEAOCTATOMHO YUUTbI-
BAlOT BMWSIHME NapaMeTPOB TEXHOMOIMYECKOro npoLiecca Ha nokasaTeni 6e3onacHoCTM Tpyaa.

ObbekToM ccneaoBaHNs ABIAITCS YCNOBUSA Tpyaa paboTHUKOB NpK pasrpy3ke 3epHOBOrO Matepuana u3 byH-
Kepa NpyeMHOro NyHKTa aneBaTopa Ha TpaHCnopTupytoLLee 060pyaoBaHue.
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Lenb uccnedogaHuli: coanaHne HOPMUPYEMbIX YCOBUA ANs paboTatoLwyx 1 NPOM3BOACTBEHHOMO 060pyAOBa-
HUS Ha NPUEMHBIX MyHKTaX 3neBaTopoB KOMOMKOPMOBOTO NPOM3BOACTBA.

3adayu uccnedosaHuli: 3y4eHne akTopos, BIUSIOLNX HA NPOLECC UCTEYEHWS MLLEHWLbI U3 TPAHCNOPTHOMO
CpencTBa U Bbirpy3HorobyHkepa; 060CHOBaHWE aHaMMTUYECKNX 3aBUCUMOCTEN, YCTaHABNMBAIOLLMX B3aMMOCBA3b MIoLLa-
[eii MpOMyCKaHMs BbINYCKHbIX OTBEPCTUIA ByHKepa Npu 3a4aHHOM PaBHOMEPHOM WCTEYEHMM MaTepuana «nlieHuya» B
ycnosusx 6e3onacHoro (hyHKLMOHMPOBaHKS 0B0pyLoBaHNS NPUEMHOTO NYHKTA OT HanonHeHs GyHkepa 1 obbema npo-
Cbinaemoro matepuana.

Mamepuanbi u memodb! uccnedogaHull. ViccnefoBaHns NPOBOAUINCL Ha: KOMOMKOPMOBOM NpeanpusTim
BpsHckon obnacTu; B Hay4HoM nabopaTtopui No OLEHKe YCOBUIA TpyAa 1 akonornyeckoin 6esonacHocTv kadheapbl bes-
OMaCHOCTY JKWU3HELEATENBHOCTI 1 UHXXEHEPHON 3KONOrMm BpsHCKOro rocy1apCTBEHHOTO arpapHOro yHUBEPCUTETA.

[ns nccnenoBaHns (HakTopoB, BAMSIOLMX HA MPOLECC PABHOMEPHOTO UCTEYEHWS MILEHWLbI U3 SKCEPUMEH-
TanbHOro (NMMpammaansHoro) GyHkepa, UCNomnb30BaHbl 3aBUCUMOCTY 4115 UCTEYEHMS KPYMHO3EPHUCTOrO MaTepuana [22,
23], KoTOpbIE ABNANMCH OCHOBOW AMNS NONYYEHUS BbIPAXKEHNS NPeenbHOr0 06bEMHOr0 MCTEYEHMS 13 BbIMYCKHOMO OTBEP-
CTUSi paccMaTpyUBaeMmoil CeKLM Bbirpy3Horo ByHkepa B Liensix obecneyeHns 6e3onacHoro yHKLMOHMpOBaHUs npoLecca

NCTEeYEHMS NiLeHnLb! [23-26]:
5
0, =J 28 (1)

(tga, +tga, +iga, +tga;)

roe Q — 06bEMHOE MCTeYeHWe NweHnLbl M3 ByHKepa, M3/4; g — yckopeHue cBOBOAHOrO nageHus, M/C2; ay, az, az— Yribl
Mexay GOKOBbIMW CTEHKaMM W BEPTUKANBHON OCb) AKCNEPUMEHTANBHOTO BbIrPY3HOro byHKepa rpag; r— paguyc BnucaH-
HOM OKPY)XHOCTI NOMNEPEYHOr0 CEYEHNS BbIrPy3HOro ByHKepa, M.

Ha aTom atane akcnepuMeHTanbHbIX UCCreaoBaHuUi Bbinn NonyYeHbl 3aBUCUMOCTY PABHOMEPHOTO UCTEYEHNS
MLUEHNLbI OT NOpLMA onycToLeHNs ByHKepa Npu 3HaYeHUsIX nroLaaei nponyckanus npoaykta Sgo (0,002 m2; 0,004 m2;
0,006 m% 0,008 M2) npu pa3nYHOM NepBOHaYanbHOM HanonHeHun ByHkepa (puc. 1-3). 3apaBasich onpeaeneHHbIMY 3Ha-
YEHMSIMW PABHOMEPHON CKOPOCTH UCTEYEHMNS ChIMy4ero MaTepuana nweHnLbl Npy HavanbHoW HanonHeHHocth 0,05 m3;
0,04 m3; 0,03 m,3 nonyyanu, CoOTBETCTBEHHO, 3HAYEHMS NIOLLAAEeN NPONyCKaHuMs BbIMYCKHbIX OTBEPCTUNA B TEYEHME BCETO
BPEMEHM t, ONyCTOLLEHUSI BbIPY3HOTo byHkepa [25].
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Puc. 1.9kcnepumeHTarnbHble AaHHbIE 3aBUCYMOCTM CKOPOCTY UCTEYEHUS MLLEHNLbI(pacxoda NpoayKTa)
OT NIIoLLaaM NponyckaHus (BbIMyCKHOrO OTBEPCTHS) NPW Ha4anbHOM HanonHeHun 6yHkepa 0,05 M3 n nopumsix 1-26

B cBSi3n C aTM SKCMEPUMEHT NPOXOAMN MO CredyioLemMy anroputmy.

1. 3anonHsnu byHkep matepuanom obbemom 0,05 M3,

2. CornacHo CMOZenMpoBaHHO! cuTyaumm Bbino YCTaHOBIEHO, YTO CPEAHSS CKOPOCTb UCTEYEHUS Ans nabopa-
TOPHOM YCTaHOBKK yCTaHaBnMBanack B paioHe 0,8 kr/c, 4To COOTBETCTBYET CpeaHEMY BPEMEHM OMnyCToweHNs byHkepa
npm ero HavanbHoM HanomnHeHHocTn 0,05 m3- 49 c.
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3. CornacHo AaHHbIM, MOJTy4YeHHbIM Ha OCHOBaHWW akcnepumenTa [9, 10], ycTaHaBnMBanach WypKHa OTKPLITUS
3aCMOHKM ANt NLEHMLbI NPY Macce OSHON NOPLMK NLLeHuLb paBHon 7,77 kr 1 ee obbeme 0,01 M3: 2,5 cm ans nopuwm 1;
2,84 cm ons nopuuu 2; 2,46 cm gns nopumu 3; 2,8 cm ans nopuwn 4; 3,5 cm ans nopuum 5.

4. KoHTpOnMpoBanochb BpeMst HaNofHEHUS NOPLMM (Tapbl) C KOHTPOIbHLIM B3BELUMBAHUEM Tapbl ANs NPOBEPKY.

5. V3MeHsanm WupmHY packpbITUS 3aCMOHKM C TOYHOCTb A0 1 MM MO BPEMEHM HanOMHEHVS NOpLyK NOCHe Hanon-
HeHUs NpeablayLLen no npeaplayLwemy anroputmy.

6. B cnyyae HECOOTBETCTBUS BPEMEHM HAMOMHEHNS NOPLMN NPOM3BOANNOCH MBMEHEHME LUMPUHBI PACKPbITUS
3aCMnOHKN B BOMbLUYHO UMM MEHDbLLYIO CTOPOHY ANS NOAAEPXaHUs NOCTOSHHOTO pacxoaa.

7. MosTopsanucs n. 1-6 npu o6bemax 0,04 m3; 0,03 m® 3ackinaemoro Matepuana, COOTBETCTBEHHO.
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Puc. 2.9kcnepumeHTarnbHble JaHHble 3aBUCHMOCTM CKOPOCTU UCTEYEHNS MLUEHMLbI (pacxoda NpogyKkTa)
OT MIioLLaam NpomnyckaHus (BbIMyCKHOrO OTBEPCTHS) NPW HavanbHOM HanonHeHnn 6yHkepa 0,04 M3 v nopumsix 1-26
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Puc. 3. SkcnepumeHTanbHble JaHHbIe 3aBUCUMOCTI CKOPOCTW UCTEYEHNS MLUIEHNLbI (pPacxofa NpoayKTa) OT NroLaamn NponyckaHns
(BbIMYCKHOTO OTBEPCTISA) NPU HAYaNbHOM HanonHeHun ByHkepa 0,03 m3 n nopuusx 1-26
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BxogHbIMK [aHHBIMKM 3TOTO 3KCMEPUMEHTa SBMSIOTCA: HayanbHbI 06bem MaTepuana B GyHkepe (COOTBET-
ctBeHHo 0,05 m3; 0,04 m3; 0,03 m3), ckopocTb ncTeueHus nwenmubl (0,8 kr/c). BbiXxoaHbIMY SaHHBIMM — BPEMS HANOIHEHNS
OTAENbHbIX MOPLMIA N0 Mepe onycToweHns ByHkepa, Macca TUX NOPLMA 1 CyMMapHOe Bpems OnycCToLleHuns byHkepa,
(haKT4ecKas CKOPOCTb UCTEYEHUS CbiMyyero Matepuana v nnoLags NponyckaHus BbIMyCKHOTO OTBEPCTUS ByHkepa 4ns
Kaxgomn nopuuu.

Pesynbmamsi uccnedogaHutl. /13 rpadvkoB (puc. 1-3) BUAHO, YTO 3HAYEHWS CKOPOCTU UCTEYEHMNS MLLIEHMLbI
4715 NePBbIX WU NOCNeaHNX NOPLMIA NpK OTKPbITUK 3acnoHKKM nnowagsto 0,002 M2 oTnnyaroTes HesHaunTenbHo. Mpu gans-
HeMWeM yBENMYEHUW NroLaan nponyckaHuns GyHkepa, HabnoaaeTcs pacxokaAeHNe 3HAYEHUI UICTEYEHNS, NPUYEM Y nep-
BbIX Nopuui pacxog 6onblue Yem y nocregHnx. MakcumanbHoOe pacxoxaeHue 3HaueHuin CKopoCTH UcTeveHus Habnoaa-
eTca npy nnowaam nponyckaus 0,008 M2 u coctaensieT 5,76 kr/c max (nopumst 1) — 2,37 kr/c min (nopuus 26). [ns
CpeSHMX Nopumin (nopumm 4-22) 3Ha4eHNs CKOPOCTM UCTEYEHMS OTNIMYALOTCS HE3HAYNUTENBHO, YTO FOBOPUT O CTabUIBEHOM
XapakTepe WUCTeueHWs nieHnubl u3 GyHkepa B CpedHei ctaguy npouecca ero onycToleHus. [Ang HavanbHoM cTagum
npoLecca onycToLieHns GyHkepa xapakTepHa BbICOKasi CKOPOCTb UCTeueHns (nopyum 1-3), ocobeHHo Npu nnowaau npo-
nyckanust 0,008 m2. [Ing KOHEYHON CTaamm npouecca onycTolleHns byHKkepa XxapaKTepHa HU3Kasi CKOPOCTb UCTEYEHNS
(nopumn 23-26), ocobeHHo npu nnowaau nponyckanus 0,008 M2, 3To roBOpUT O HECTABUIBEHOM XapaKTepe UCTeYEHNs
nieHnLbl 13 ByHkepa B Ha4anbHOW 1 KOHEYHON CTaausx npoLecca.

3aknroyeHue. Ha paboTaroLmx B NPUEMHBIX MyHKTaX KOMBOUKOPMOBbLIX MPEANPUSTHA BO3LEACTBYET MHOXECTBO
(baKTOPOB: HO ONPEAENSAIOWMMU SBNSIOTCH THKECTb U HANPSHKEHHOCTb TPYAOBOrO NpoLecca, KOTopble CBA3aHbI C BO3-
MOXHbIMW aBapUIHBIMM CUTYaLMAMU 13-3a MOBbILLEHHOW Harpy3ku Ha TPAHCMOPTED, a Takke BO3HUKHOBEHWEM MOBbILLEH-
HOM 3anbINEHHOCTbL BO3AYXa M3-3a 3aMnnoBOW BbIrPY3KM Chify4ero Matepuana B byHkep.

OpfHWM 13 HanpaBNEHNN CHKEHUS BO3AECTBIUS 3TUX (PaKTOPOB ABNsieTCs obecneyeHre paBHOMEPHO! NoaaYm
Cbinyyero martepuana u3 npuémHoro GyHkepa Ha TPaHCMOPTEP, YTO CMOCOBCTBYET paBHOMEPHOMY pacnpedeneHunto
Harpy3Kkn 1 CHKEHUIO BEPOSTHOCTM BO3HWUKHOBEHWS NMEPErPY3KM U, Kak CNeACTBUE, YMEHbLUEHMIO TSKECTU Ha 23% U
HaNPsXEHHOCTW TPYAoBOro npouecca y pabotarowwmx Ha 25%. Mpu aTOM criegyeT OTMETUTb, YTO paBHOMEPHas nogaya
NMO3BOSISIET YMEHbLUMTL BbIOPOC Mbinu B pabouyto 30Hy Ha 8%, M3-3a e€ 0TBOAA BMECTE C CbiNy4uM MaTepuanoM Ha
TpaHCMopTEp.
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Pestome. Llens uccnedogaHull — onpedenums U3MEHeHUs1 cocmasa pybuyoeol Xudkocmu ¢ 803pacmoM y MenoK 20WMUHCKOU U
alipwupckoli nopod 8 3agucumocmu om 3abonesaeMocmu 6 nepebiti Mecay nocre poxoerus. [ns nposedeHus uccnedosaHull u3
menok e eospacme 6 mecsyes b ChoPMUPOBaHbI 4embipe epynnbl, No 3 201108b1 8 kaxdol: | ep. — eonwmuHckas nopoda (KoH-
mponbHas), Il ep. — alipwupckas nopoda (KOHMpPosbHas), He boneswue 8 nepsbili Mecsy nocre poxderus, Il ep. — sonwmurckas
nopoda (onsimHas), IV — alipwupckas nopoda (onbimHas), nepeboneguwiue pa3nudHsiMu 6oe3HAMU 8 nepsbIll Mecsiy nocre poxde-
HUSA. YcmaH08/1eHo, Ymo ¢ 803pacmoM y MenioK CHUxXanach KOHueHmpauyusi uoHos godopoda pH 8 pybuyosoll xudkocmu, 8 Cmpyk-
mype JDKK yeenuqusanace 001151 yKCyCHOU KUCIOMbI, HO NPU 3MOM CHUxanack 0015 nponuoHo8oU u macnsHou kuciom. 3a nepuod
¢ 6 0o 16 mec. Konu4ecmeo UHgy30pull yeenuyunoch y He 6oesLwux mesok eonwmuHcKol nopoObl Ha 144,19 meic./mn (102,7%),
atipwupckol — Ha 151,80 mbic./mn (103,3%), y nepeboneswiux, coomeemcmeenHo Ha 135,0 mbic./mn (101,6%) u 115,75 mbic./mn
(81,2%), konudecmeo 6akmepull y He boneswiux Ha 19,18 mnpd/mn (129,6%) u 19,68 mnpd/mn (123,3%), y nepeboneswiux — Ha
18,70 mnpd/mn (136,0%) u 18,82 mnpd/mn (126,0%). LaHHble usmeHeHUs ¢ 803pacmoM mesiok 00yCiosneHbl, ePOSIMHO, MeM, Ymo
0OpeaHu3M nepebonesuiux XueomHbix 6opemcsi c omemagaHueM 8 Pa3gUMUU 0p2aHos U mkaHel, 8bi38aHHbIX nocnedcmeusmu 6o-
JIE3HU, HO HUBESTUPOBAMb NOTHOCMbLIO Pa3HULLY, NO CPaBHEHUIO C He boneswumMu, emy He ydaemcs.. B pe3ynbmame, 8 KOHUE nepuoda
8bIpalUgaHus], y mesok, nepebonesLuux 8 nepebIli Mecsy XusHu 8 pybue bbina Huxe pH, ymo ceudemenscmeyem o 6osiee 8bIcoKol
mumpyemoli kucnomHocmu. 3mo, 8 c8oto 04epedb, cmano npuyuHol 6osee HU3K020 codepxaHus 8 pybLosoll XUAKoCMU MUKPOOP-
2aHu3Mo8, yxydweHusi besikoso20 0bmeHa, CHUXeHUs codepxaHusi 0buwe20 asoma U e20 cocmassisiouiux 8 pybue u, kak crnedcmeue,
CHUXKEHUST UHMEHCUBHOCMU pOCMa MeJIoK.

KntoyeBble cnoBa: nopoga, Tenku, Bo3pact, He 6onesLune, nepebonesLume, pybLOBOe NuLieBapeHre
[ns untuposanus: asees W. P., Kapamaes C. B., Kapamaesa A. C. ViameHeHne pybLOBOro nuLLeBapeHns y TeNOoK rofLTUHCKON 1

alpLUMPCKON NOPOA C BO3PacToM B 3aBUCUMOCTM OT 3abonesaemocTu B NepBbln MecsL nocne poxaerus // Nssectus Camapckon
rocyfapCTBEHHON cenbekoxo3sancTeeHHo akagemun. 2025. T 10, Ne 2. C. 58-64. DOI: 10.55170/1997-3225-2025-10-2-58-64
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CHANGES IN CICATRICIAL DIGESTION IN HOLSTEIN AND AYRSHIRE HEIFERS
WITH AGE, DEPENDING ON THE INCIDENCE IN THE FIRST MONTH AFTER BIRTH
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Abstract. The aim of the research was to determine changes in the composition of cicatrix fluid with age in heifers of Holstein and
Ayrshire breeds, depending on the incidence in the first month after birth. To conduct research, four groups were formed from heifers
at the age of 6 months, with 3 heads each: I group — Holstein breed (control), Il group — Ayrshire breed (control), that were not ill in the
first month after birth, Il group — Holstein breed (experimental), IV — Holstein breed (experienced), that suffered from various diseases
in the first month after birth. It was found out that with age, the concentration of pH hydrogen ions in the cicatrix tissue decreased in
heifers, the proportion of acetic acid in the structure of the LVF increased, but at the same time the proportion of propionic and butyric
acids decreased. For the period from 6 to 16 months the number of ciliates increased in healthy Holstein heifers by 144.19 thousand/ml
(102.7%), in Ayrshire heifers - by 151.80 thousand/ml (103.3%), in those who recovered, respectively, by 135.0 thousand/ml (101.6%)
and 115.75 thousand/ml (81.2%), the number of bacteria in those who did not The number of patients increased by 19.18 billion/ml
(129.6%) and 19.68 billion/ml (123.3%), the number of those who were ill increased by 18.70 billion/ml (136.0%) and 18.82 billion/ml
(126.0%). These changes with the age of heifers are probably due to the fact that the body of over-sick animals is struggling with the
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lag in the development of organs and tissues caused by the effects of the disease, but it is not possible to completely offset the
difference compared with those that were not ill. As a result, at the end of the growing period, the heifers that had been ill in the first
month of life had a lower pH in the rumen, which indicates a higher titrated acidity. This, in turn, caused a lower content of microorgan-
isms in the cicatrix fluid, a deterioration in protein metabolism, a decrease in the content of total nitrogen and its components in the
rumen and, as a result, a decrease in the growth rate of heifers.

Keywords: breed, heifers, age, not sick, recovered, cicatricial digestion
For citation: Gazeev, |. R., Karamaev, S. V., Karamaeva, A. S. (2025) Changes in cicatricial digestion in Holstein and Ayrshire heifers

with age, depending on the incidence in the first month after birth. Izvestiia Samarskoi gosudarstvennoi selskokhoziaistvennoi akademii
(Bulletin Samara State Agricultural Academy), 10, 2, 58-64 (in Russ.). DOI: 10.55170/1997-3225-2025-10-2-58-64

B cBsi3n ¢ Tem, 4TO 3a nocrneHve TpUaLaTh NeT noronoBbe KPYMHOro poratoro ckota B Poccuu cokpaTunoch B
8 pas, 04eHb 0CTPO oLLyLiaeTes AeduunT 0becreveHns HaceneHns HaTypanbHbIM MOIOKOM M NPOZyKTaMmu ero nepepa-
BoTkW. YTobbI peLunTb JaHHYI0 3afady CTaBka [enaeTcs Ha pa3BeeHne BbICOKONPOLYKTUBHBIX KOPOB MOMOYHbIX MOPOL,
npenMyLLeCTBEHHO 3apybexHoi cenekumm. Mpy aTOM Hay4YHO AOKa3aHO, YTO BbICOKAsk MOMOYHAs NPOAYKTUBHOCTb, 06Y-
CrMOBEHHAs TEHETUYECKUM MOTEHLMANOM KOpoB, Ha 60-65% 3aBuUCUT OT yCROBU U KadecTBa kopmneHus. OCHOBHas
npobnema 3aknoyaeTcs B HEAOCTAaTOYHOM KONMYECTBE BbICOKOMPOTENHOBBIX KOPMOB, B3 KOTOPbIX OpraHM3M KOPOB He
MOXET 06€CneymnTb BbICOKMIA YPOBEHb MOMOYHOM NPOAYKTUBHOCTM [1-5].

HopmMupoBaH1e pauyoHOB TOMBKO MO COAEPKaHWI0 B KOPMaXx CbIPOro 1 NepeBapuMOro NpoTenHa, LUMPOKO UC-
nonb3yemoe B 60MbLUMHCTBE X03a1CTB PO, Be3 yyeTa ero pacLuennsemMocTv u pepMeHTaTUBHO-6MOXMMUYECKUX NpoLiec-
COB B Npemxenyakax kopos, NPUBOANT K nepepacxody KopMoBOro 6enka u HegononyYeHmIo XK1UBOTHOBOAYECKON NPOAYK-
Lmm ao 30-35%. YCTaHOBNEHO, 4TO 0COBEHHO 3TO BaXHO YYMTbIBATb NPU BbIpaLLMBAHUM PEMOHTHOTO MOMNOAHSKA, TaK Kak
CUHTe3 Gernka 1 aMMHOKMCNOT B pybLie MONobIX XKUBOTHbIX 0becneunBaeTcs B cpegHem Beero Ha 40-50% ot notpebHo-
ctn [6-10].

YYeHbIMW YCTAHOBNEHO, YTO 3a CYET MUKPOBHOI (hepMeHTaLMN OPraHn3M KBaYHbIX XMBOTHbIX obecneynsaet
cBon noTpebHocTM B 06MeHHOI aHeprim Ha 80%, B Henke ot 30 Ao 50%, B 3aBMCMMOCTM OT BUAa, NOPO4bI 1 BO3pacTa.
BuoueHo3 pybua KpynHoro poratoro ckota npeacrasneH 11 sugamu uHgysopui, 8 Bugamm 6aktepuin u rpubamu. Muk-
pocpriopa pybua onpegensieT CocTosiHNE 340POBbS M MOMOYHYO NPOLYKTUBHOCTb KOPOB, Tak kak MUKpobrom pybua — 310
€MHCTBEHHbIN UCTOYHMK (DEPMEHTOB, KOTOpPble 0BEecneynBaloT 4OCTYNHOCTb NUTATENbHbIX BELECTB U3 TPyAHONEepeBa-
PUMbIX PaCTUTEMbHBIX KOPMOB B OpraHn3me XBauHbIX. IEKTMBHOCTb MUKPOBMONOrMYECKUX NPOLIECCOB B pybLie 3aBu-
CUT OT NEPUOAMYHOCTY NOCTYNIIEHMS KOPMa, NoKa3aTenen akTMBHOM KUCNOTHOCTM pH 1 TemnepaTypbl Cpeabl, B KOTOPOK
KVUBYT MUKpoopraHuambl. OT ycnosuin B pybLie 1 CoCTOSHWS pyBLIOBOM XWUAKOCTH 3aBUCUT MHTEHCUBHOCTb 06pa3oBaHms
neTyumnx xmpHbix kucnot (JIKK), cuHtes 6aktepuanbHoro benka 1 cteneHb paclyenneHns nutaTtenbHbIX BELLECTB KopMa
[0 NPOAYKTOB, YCBOSIEMbIX XMBOTHbIMM [11-14].

B HacTosiLLee Bpemsi MHOMO pe3ynbTaToB UCCNeA0BaHUIA YTBEPXKAAIOLLNX, YTO BbICOKIN YPOBEHL MOFIOYHON NPO-
BYKTUBHOCTW HEraTUBHO OTPaXaeTCs Ha BOCMPOU3BOAUTENBHBIX KaYECTBAX KOPOB, HO MPW 9TOM OTCYTCTBYET MH(OpMa-
LS 0 TOM, KaK OTpaxaroTcs TpyaHble OTenbl Ha 340POBbE HOBOPOXAEHHOIO MOMOAHSAKA, Ha (HOPMMPOBAHME OpraHu3ma
OyayLLen KOpoBbl, Ha ee MOINOYHON NPOAYKTUBHOCTY M KauecTBe Monoka [15-17].

Lenb uccnedosanull: onpefenuTb M3MEHEHNS COCTaBa pPyOLIOBOI XMAKOCTH C BO3PACTOM Y TEMNOK MONLUTUH-
CKOW 1 alpLUMPCKOMN NOPOZ, B 3aBUCUMOCTH OT 3ab0r1eBaeMOoCTU B NEPBbI MECSL, NOCIE POXAEHMS.

3adaya uccnedogaHull: u3y4nTb BO3PACTHYH AMHAMUKY GUOXMMIYECKOTO COCTaBa 1 MUKpPOOUOThI pybua y Te-
TOK FOMNLUTUHCKON W apLUMPCKOM Nopog He 6onesLLmMX 1 nepeboneBLnX pasnniHbIMK 60e3HsAMM B NepBbIv MecsL, nocre
POXOEHUS.

Mamepuan u Memo0bi uccnedosaHull. MeCTom UCCrneaoBaHNi Bbin XMBOTHOBOAYECKUI KOMMIEKC NO NPOu3-
BoacTBy Monoka OO0 «PagHa» Boratosckoro patoHa Camapckoi obnactu. O6beKTOM MCCreaoBaHNA SBASNNUCE TEMKM
FONLUTWUHCKOM M anpLUMpCKor nopoa. MaTeprnanom uccnenoaHuii cnyxuna pybLoBas XmMakocTb NOAOMBITHBIX XKUBOTHbIX.

[ins npoBeAeHNs UccneaoBaHuii U3 TEMOK B Bo3pacte 6 MecsLeB Obinv chopMmpoBaHbl YeTbIpe rpynmbl, No
3 ronoBbl B Kaxaoi: | rp. — ronwTuHckas nopoga (koHTponbHas), Il rp. — anplumpckas nopoga (KOHTponbHas), He Gones-
Lne B nepBblin MecsL nocne poxaenus, |l rp. — ronwTuHckas nopoga (onbiTHas), IV — anplumpckas nopoaa (onbiTHas),
nepebonesLure pasnniHbIMM BONE3HAMI B NEPBLIA MECAL, MOCTE POXOEHUS.

O6pa3subl pybLOBOI XUaKOCTK Bpanu y Tenok B Bo3pacte 6, 12, 18 mec. npu NOMOLLM BETEPUHAPHOrO 30HAA
yepes 2,5-3 yaca nocne yTpeHHEro KopMneHus 1 noeHus. Mpu 3ToM, ¢ BO3pacTOM NOAOMbITHLIX XMBOTHBIX HE MEHAMM.

B obpasuax pybLOBON XMOKOCTM ONpesensnn KOHLEHTPaLMio MOHOB BOLOPOAA — 3NEKTPONOTEHLMOMETPOM
pH-340; konu4ecTBO WHGY30pUIA — METOLOM NOACYeTa B kamepe opsieBa nNpu passeaeHun hopmanuHom 1:4 no meto-
amnke W. 1. KoHgpaxuHa (2004); obLee konuuecTBo neTyumnx xupHbix kucnot (JDKK) — MmeTogom naposoit guctunnsauyuv B
annapare Mapkrama, cornacHo MeToguyeckux ykasanuit H. B. Kypunosa (1987); obwumin n HebenkosbIit a30T — METOA0M
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Kbenbaans, 6enkoBbIi a30T — N0 pasHuLe Mexay 0OLwmM n HeGEenKoBLIM a30TOM; aMMUaK — MUKPOAUGDY3HEIM METOA0M
B Yawkax KoHBes.

Pesynbmamsi uccnedoearull. peapaputenbHble MCCnenoBaHns Ha Gblukax MscHbIX nopog [18], 3aTem Ha
Oblykax MOMOYHbIX Mopog, [19] nokasanu, YTo TensTa, POXAEHHbIE B pesyrbTaTe OTeNoB KOPOB-MaTePen C OCMOKHEHN-
smu, npaktudeckn 100% noasepkeHbl 3a00NeBaHNAM B NEPBbIi MECAL, XKU3HWU. YCTAHOBMEHO, YTO AaHHbIA MONOOHSIK
OTCTaeT OT CBOMX CBEPCTHUKOB, He GONEBLUMX B NEPBbIA MECAL, NOCNE POXAEHMS, MO MHTEHCMBHOCTY BECOBOTO W NIMHEN-
HOrO pocTa, YOONHLIM U MSICHBIM KayecTBaM. B MOMOYHOM CKOTOBOACTBE OYEHb BaXHO ANS MOMyYEHNS BbICOKMX YA0EB
BbIPACTUTb KPYMHYH), XOPOLLO Pa3BUTYI0, C KPEMKOA KOHCTUTYLME KopoBy. [103TOMY, ObIN0 NPUHATO peLleHue, 13yunTb
MPUYMHY OTCTABaHWS B POCTE U PasBMTMM TENOK, NepeboneBLmnX pasnnyHbIMK 6ONesHs MM B NEPBbIA MECSIL, NOCNE POX-
JeHus.

B cBAi3n ¢ TeM, YTO OCHOBHbLIM (HaKTOPOM, BAMSIOLLMM Ha POCT U Pa3BUTUE MOMOAHSIKA, SBNSETCSH KOPMIEHNE,
ObInn M3y4yeHbl nokasaTenu pybLOBOro NMLLEBAPEHMS TENOK FONLITUHCKON 1 alpLUMPCKOM MOPOZ B pasHble BO3pacTHbIE
nepuozpl, HaYnHas ¢ 6-MeCcsIYHOro BO3pacTa, KOraa MHOTOKaMepHbIN XXENyAoK Y HAX MOMHOCTbI0 chopMmUpoBaH (Tabn. 1).

Tabnuua 1
MokasaTenu py6LOBOro nuLLeBapeHmns TENOK B BO3pacTe 6 MecsLes
CocTosH1e 300p0OBbs TENOK B NEPBLIA MECSAL, NOCIE POXAEHNS
. He GonesLume | nepe6onesLune
okasaTenb
Mopoga

rofTUHCKas anplumpckas rofITUHCKAs anplivpckas

AKTUBHAs KNCMOTHOCTb, pH 6,63+0,08 6,72+0,09 6,56+0,11 6,68+0,10
JKK, mmons/100 mn 11,1840,14 10,64£0,13 11,47£0,17 10,98+0,15
Crpyktypa JDKK, %: ykcycHas 42,23+1,36 46,30+1,45 51,59+1,64 54,50+1,53
NPON1OHOBas 32,590,51 30,81+0,47 26,49+0,43 25,34+0,39

macnsHas 19,36£0,27 17,73£0,31 15,64£0,34 13,95£0,25

npoune JDKK 5,82+0,05 5,16+0,06 6,28+0,07 6,21+0,05
KonnuecTtso uHdy30puid, Thic. B 1 Mn 140,37+3,82 146,92+4 17 132,83+4,39 142,56+3,94
Konnuectso Gaktepui, mnpa B 1 mn 14,80+0,19 15,96+0,21 13,75+0,16 14,94+0,17
06wy asot, Mr/% 106,38+3,42 118,24+3,58 89,86+2,79 98,67+2,93
Benkosbliit a30T, Mr/% 57,45+1,76 65,66+1,85 47 72+1,43 50,59+1,54
HebenkoBbIi a3oT, Mr/% 37,10£0,93 40,01+1,12 27,62+0,76 32,94+0,65
Ammuak, Mr/% 11,83+0,15 12,5740,16 14,52+0,18 15,14£0,17

B py6Le xBayHbIX OCHOBHbIM paboynM 3N1EMEHTOM SBNSKOTCH MUKPOOPraHW3Mbl, KOTOPbIE NPEACTaBMEHbI pas-
HbIMM BgamMu npocTenLnx 1 baktepuin. [ns achpekTmeHON paboTbl MUKPOOPraHM3MOB He06X0aUMbI ONTUMarbHbIE YCIo-
BMS Cpedbl ux 0butaHns — pybuosom xuakocTi. OBLLEn3BECTHO, YTO onTUMarbHas pH pyGLOBOM XNAKOCTYM SOKHA ObiTh
B npeaenax 6,2-6,5. liccnenoBaHusa nokasanu, YTo B Bo3pacTte 6 mec. BenuunHa pH B pybue Tenok nepebonesLmnx B
nepBbIi Mecal, nocne poxaeHus bbina MeHbLLe, Yem y He BoneLumx ronwTuHekon — Ha 0,07 (1,1%), anpumpekon — Ha
0,04 (0,6%). 310 CBMAETENLCTBYET O TOM, YTO TUTPYEMAS KUCIOTHOCTb BHYTPEHHE cpeabl pybua Obina y Hux 6onbLue,
no cpaBHeHWIo C He Boneslummm. B pesynbTare, obLee konnyecTso neTyunx xupHbix kucnot (JDKK) 6bino Taike bonblue,
yeMm y He 6onesLumx, cooTBeTcTBEHHO Ha 0,29 Mmorb/100 mn (2,6%) 1 0,34 mmons/100 mn (3,2%).

Mo ganHbiM JlanTesa " u ap. [12] B pybue kpynHoro poratoro ckota JDKK npeactaBneHbl YKCYCHON KMCTOTOM
(45-75%), nponumoHosoi (10-30%), macnsHon (5-20%), BanepuaHoBOK, 30BanNepMaHOBON, KaNPOHOBOW 1 MypaBbIHOM
kucnotamm (B cymme 1-5%). MponnoHOBas KMCNOTa NPUHUMAET y4acTUe B CUHTE3E KNETOK MbILIEYHON TKaHK, @ YKCyCHast
W MacnsiHasi B CUHTE3€ XMPOBOW TkaHW. B cBA3M C 3TUM cofepxaHne NponMOHOBOM KUCMOThI Y TEMOK, He BonesLunx B
nepBblii MecaL, nocne poxaeHus, Obino Gonblue y ronwTuHekon nopoasl Ha 6,1% (P<0,001), aipLumpckoi nopogsl — Ha
5,47% (P<0,001). Mpw aToMm, cogepxaHne NpON1OHOBON KCOTbI Y TENOK FONLUTUHCKOM nopodbl 6bino 6onblue, Yem y
anpLmpckon, 4to obycnosuno Gonee BbICOKME NPUPOCTbI XMBOWA MACChI.

HecmoTps Ha TO, YTO TEMKM FONLUTUHCKOM NOPOAbI OTAMYANMCh OT CBEPCTHIL, aipLIMPCKOM nopoabl 6onee Bbi-
COKOW MHTEHCMBHOCTBIO pocTa, B Ux pybue bonblue cuHTesuposanock JDKK, no koHueHTpaumu B py6LIOBON XMAKOCTU
MWKPOOPraHWU3MOB OHM yCTynanu UM, He3aBrUCUMO OT 3ab0NeBaeMOCTH B NEPBbIE MECALbI XM3HU. PasHOCTb Mexay rpyn-
namu He BOMEBLUMX TEMNOK COCTaBWUNa NO COAEPXaHMio MHGy3opun — 6,55 Toic./mn (4,7%), Baktepuit — 1,16 mnpa/mn
(7,8%; P<0,01), nepebonesLumx, cooteTcTBEHHO 9,73 ThIC./MA (7,3%) 1 1,19 mnpa/vn (8,7%; P<0,01).

Kpome atoro, B pybLie Tenok anpLumMpcKoi Nopoabl nyulle nepesapueanick Benku KOpMOB paLmoHa, 0 YeM CBU-
petenscTByeT Gonee BbICOkOe coaepxaHue obLLero asota 1 ero coctaensowmx B pybuosoin xugkoctn. Cogepxaque
obuiero a3ota B pybLe He 6oneBLLMX B NEPBbIN MECAL, XW3HU, N0 CpaBHEHWHO ¢ nepebonesLunmMu, bbino BonbLue y Tenok
FONLITMHCKOM nopoAbl — Ha 16,52 Mr/% (18,4%; P<0,01), aipLumpckoit nopogel — Ha 19,57 mr/% (19,8%; P<0,01).
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HebenkoBbI a30T 1 aMMmMaK, kak KOHeYHbI NPOAYKT pacnaaa b6enkoB kopma B pybLe XBayHbIX, ABNSIOTCS OC-
HOBHbIM MaTepKUanom 13 KOTOPOro MUKPOOPraHN3Mbl CUHTE3MPYOT MUKPOGHBIN BEenok, ycansaloLmUines OpraHu3MoM Xu-
BOTHbIX Yepe3 KPOBSIHOE PyCro W UCNONb3yeMblil Ans 06ecneyeHns BCeX XM3HEHHO BaXHbIX NpoLeccos [12].

KoHueHTpaums HebenkoBoro asoTa B pybLOBON XMAKOCTW TENOK, He GONEBLUMX B NEPBLIN MECAL, XM3HW, Obina
BonbLue y ronwTuHckoi nopoabl Ha 9,48 mr/% (34,3%; P<0,001), aiplumpckoii nopogbl — Ha 7,07 mr/% (21,5%; P<0,01),
a KOHLEHTpauus aMmuaka, HaobopoT, MeHbLUe, COOTBETCTBEHHO Ha 2,69 Mr/% (18,5%; P<0,001) n 2,57 mr/% (17,0%;
P<0,001), uto cBugeTEnLCTBYET O GONEE MHTEHCUBHOM MCMONB30BAHNM €0 MUKPOOPraHuamamm pybua.

C B0O3paCTOM HeraT1BHOE BNWsIHIE POAOBOrO CTPECCa Ha OpraHam MOSTOAHSKA HECKOMbKO HUBEMPOBANOCH, HO
nocneacTBuMs ero BIUSHWSA CoXxpaHunueb (tabn. 2-3).

Tabnuua 2
lMokasaTenu pybLOBOro nuLLeBapeHMs TENOK B BospacTe 12 MecsLeB
CocTosiHME 3[0POBbsI TENOK B NEPBLIA MECAL, NOCINE POXAEHWS
n He Boneslune nepebonesiume
okasaTenb
MNopoga

FOJLUTMHCKas aplumpckas FONLITMHCKas anpLumpckast

AKTMBHas KNCNOTHOCTb, pH 6,52+0,12 6,59+0,14 6,44+0,13 6,55+0,12
KK, mmons/100 mn 10,8740,13 10,7340,16 11,19+0,18 10,86+0,15
Crpykrypa JOKK, %: ykcycHas 46,59+1,52 50,38+1,66 52,06+1,75 53,94+1,79
NpONWOHOBas 30,24+0,48 28,76+0,45 26,89+0,41 25,97+0,40

MacnsHas 17,53+0,22 15,64+0,19 15,18+0,25 14,16£0,23

npoume JHKK 5,64+0,04 5,22+0,04 5,8740,05 5,9340,04
KonnuecTtso uHdhy30puid, Thic. B 1 Mn 210,43+2,36 221,38+1,97 184,65+2,59 198,87+2,24
Konnuectso GakTepuin, Mnpa B 1 mn 23,56+0,27 23,97+0,30 21,73+0,25 22,18+0,23
O61wmi asot, Mr/% 110,93+3,54 123,68+3,67 98,56+2,89 106,74+2,98
BenkoBblii a30T, Mr/% 60,78+1,83 69,31+1,92 56,73+1,58 60,25+1,62
Hebenkoskiin a3ot, Mr/% 41,29+0,98 44 .62+1,17 29,94+0,83 34,01£0,78
AvmMuak, Mr% 8,86+0,11 9,75+0,13 11,89+0,15 12,48+0,14

A3yyeHmne pybLOBOW XMAKOCTM TENOK B Bo3pacTe 12 mec. nokasanu (tabn. 2), 4to BenuumHa pH, y XUBOTHbIX,
He BoneBLUKX B NEPBbIN MECAL, NOCNe poxaeHus, Boina borbLue, Yem y nepebonesLUmX, y ronWTUHCKON nopogb! Ha 0,08,
y anpLumpckon — Ha 0,04,

B pesynbTate 6onee BbICOKOM TUTPYEMON KMCNOTHOCTW PyOLIOBOI XMAKOCTW Y NepeboneBLIMX TENOK, COAepxa-
Hue JDKK 'y Hux 6bino 6onblue, Y4em y He 6oneBLnX ronwTuHeKon nopogbl Ha 0,32 mmonb/100 M (2,9%), anpLumpekoi
nopogbl — Ha 0,13 mmonb/100 mn (1,2%).

B crpykType JDKK HanbonbLuyto fonto 3aHMManu yKCycHas M nponoHoBas KucrnoTsl. [pu aTom, B pybke Tenok
He BoneBLUKX, AONS YKCYCHOW KCMOTbI Bbina MeHbLUE, YeM Y nepeboneBLUNX rONLUTUHCKON Nopoabl Ha 5,47%, alpLump-
CKOM — Ha 3,56%, [oNns NPONMOHOBOM KCNOTbI, HA0BOPOT, Gonblue, COOTBETCTBEHHO MO nopodam Ha 3,35% (P<0,01) u
2,79% (P<0,01), sons mMacnsHoi, COOTBETCTBEHHO Ha 2,35% (P<0,001) n 1,48% (P<0,01).

KoHueHTpaums B pybLOBON XNAKOCTM MHAY30PHIA, MO CPABHEHMIO C B-MECSYHBIM BO3PACTOM, YBENUYMNach y
TENOK, He BOneBLMX rONWTUHCKOM nopoabl — Ha 70,06 Toic./mn (49,9%; P<0,001), aipwwmpckoit nopogbl — Ha
74,46 TbIC./MN (50,7%; P<0,001), y nepebonesLumx, cootBeTCTBEHHO Ha 51,82 Thic./Mn (39,0%; P<0,001) n 56,31 Tbic./mn
(39,5%; P<0,001). Mo konuuecTBy 6akTepuin yBENMYeHUe COCTaBKI0, COOTBETCTBEHHO Y He GoneBLwuX —Ha 8,76 Mpa/mn
(59,2%; P<0,001) n 8,01 mnpa/mn (50,2%; P<0,001), y nepeboneswmnx — Ha 7,98 mnpa/mn (58,0%; P<0,001) u
7,24 mnpa/mn (48,5%; P<0,001).

B pesynbTate yBenn4eHWs KOHLEHTPaLMM MUKPOOPraHM3MOB, MOBbLICMNACh WHTEHCMBHOCTb WCMOMb30BaHWS
Benkos kopma. CogepxaHue B pybLoBOi xuakocTu obLero asoTa K 12-Mecsi4HOMY BO3pacTy yBENMYMUIOCH Y He Gones-
LUMX TENOK rofLWTUHCKOM nopoAbl Ha 4,55 Mr/% (4,3%), anpumpckorn nopofdbl — Ha 5,44 mr/% (4,6%), y nepebonesLumx,
COOTBETCTBEHHO Ha 8,7 Mr/% (9,7%) 1 8,07 mr (8,2%). B cTpykType obLero a3oTa fons Hebenkosoro a3oTa yBenmumnach
y He BoneBLuKx cOOTBETCTBEHHO Ha 4,19 Mr/% (11,3%) v 4,61 mr/% (11,5%), y nepeboneBLumx — Ha 2,32 mr/% (8,4%) v
1,07 mr/% (3,2%). Mpun aTOM OoNs aMmmaka ymeHbluunach y He GoneBLUmMX, COOTBETCTBEHHO Ha 2,97 Mr/% (25,1%;
P<0,001) n 2,82 mr/% (22,4%; P<0,001), y nepebonewunx — Ha 2,63 mr/% (18,1%; P<0,001) n 2,66 mr/% (17,6%;
P<0,001), 4To cBUOETENLCTBYET O MOBbILLIEHUA MHTEHCUBHOCTM UCMONL30BaHUS €0 MUKPOOPraHuaMamn Ans CUHTesa
MUKpoBHoro Benka.

B Bo3pacte 16 Mec. y Tenok u3yyaemblx nopof 3akaHuMBasncs nepuog usrnonornyeckoro Co3peBaHns, Koraa
OHW Habupanu HeobxoanMyto Ans NEPBOr0 OCEMEHEHMs Maccy Tena. K aTomy Bo3pacTy coctaB pyGLIOBOM XUAKOCTH NOA-
OMbITHBIX XWBOTHBIX NPeTepnen onpeaeneHHsle n3meHeHns (tabn. 3).
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Tabnuua 3
[okasaTenu pybLoBOro nuLyeBapeHus Temnok B Bospacte 16 MecsiLes
CocTosiHME 300pOBbS TENOK B NEPBbIN MECAL, NOCINE POXAEHUS
He bonesLme | nepebonesLune
lMNokasatenb
MNopoga

ronLITUHCKas anpLumpckas ronLITMHCKas apLumpckas

AKTUBHAS KNCMOTHOCTb, pH 6,46+0,13 6,53+0,11 6,3910,15 6,48+0,12
JTKK, Mmons/100 mn 10,43+0,15 10,34+0,14 10,78+0,16 10,56£0,13
Crpykrypa JIKK, %: ykcycHas 55,33+1,69 57,36+1,73 57,97+1,58 59,02+1,42
NpONnOHOBas 24,65+0,38 23,48+0,35 22,69+0,36 21,97+0,33

MacrnsiHas 15,24+0,19 14,5740,16 14,38+0,21 13,89+0,18

npoune JDKK 4,7840,03 4,59+0,02 4,96+0,04 5,12+0,03
KonuyecTBo nHy30puit, ThiC. B 1 M1 284,56+2,69 298,72+2,31 267,83+2,95 258,31+2,76
Konnuectso Gaktepui, Mnpa B 1 Mn 33,98+0,31 35,64+0,34 32,45+0,33 33,76+0,28
O6wwmi asot, Mr/% 105,74+3,29 116,3543,37 101,6843,12 108,52+2,89
BenkoBbli a30T, Mr% 59,39+1,67 66,11+1,74 58,88+1,63 62,4241,57
HebenkoBblit @30T, Mr/% 38,42+0,74 41,68+0,89 32,87+0,65 35,86+0,68
Avmuak, mr/% 7,93+0,09 8,56+0,11 9,93+0,13 10,24+0,12

Mo cpaBHEHMIO ¢ 12-MeCsYHbIM BO3PACTOM aKTUBHAS KUCMOTHOCTb pH py6LIOBOIA XMAKOCTM YMEHbLUMMACh Y HE
BoneBLumx Tenok ronwTuHekon nopogsl Ha 0,06 (0,9%), aplumpckoit nopogs! — Ha 0,06 (0,9%), y nepebonesLumx, cooT-
BeTcTBeHHO Ha 0,05 (0,8%) 1 0,07 (1,1%).

C Bo3pacTom cofepxaHue B pybuoBoi xuakoctn KK nameHnnoch He3HaunTenbHo, HO NPW 3TOM CYLLECTBEHHO
namenunace ctpykrypa JDKK. [ons ykcycHon KucnoTbl y He BoneBLlwmX TeNoK rOLUTUHCKOWM Nopodbl YBENMYMNach Ha
8,74% (P<0,01), aitpwumpckoir nopoabl — Ha 6,98% (P<0,05), y nepebonesLumnx, cooTBeTCTBEHHO Ha 5,91% (P<0,05) 1
5,08%; monst NpONMOHOBOIA KUCNOTbI, HAOBOPOT, YMEHbLIUNACH, Y He BoneBLumX, Ha 5,59% (P<0,001) n 5,28% (P<0,001),
y nepeboneslwmx — Ha 4,20% (P<0,001) n 4,0% (P<0,001), gons MacnsHoi KMCMOTbl, COOTBETCTBEHHO Ha 2,29%
(P<0,001); 1,07% (P<0,01) n 0,80% (P<0,05); 0,27%.

Konunuectso nHy30puin B pyOLIOBOIA XKUAKOCTM YBENMYMUIIOCH Y HEe BONEBLUMX TEMOK rOMLUTUHCKOM NOpoabl Ha
74,13 TbIC./MN (35,2%; P<0,001), anpwwmpckon nopogbl — Ha 77,34 Teic./mn (34,9%; P<0,001), y nepeboneBlmx — Ha
83,18 Tbic./mn (45,0%; P<0,001) u 59,44 Tbic./mn (29,9%; P<0,001), konnyecTso BakTepuii, COOTBETCTBEHHO MO NOpoaaMm,
y He boneBwwux — Ha 10,42 mnpa/mn (44,2%; P<0,001); 11,67 mnpa/mn (48,7%; P<0,001), y nepeboneslumx — Ha
10,72 mnpa/mn (49,3%; P<0,001); 11,58 mnpa/mn (52,2%; P<0,001).

HecmoTps Ha yBennyeHne KOHLEHTPaLM1 MUKPOOPraH3MOB B pyBLIOBOI XMAKOCTU, MIHTEHCUBHOCTb 6EMKOBOrO
oOMeHa HEeCKonbkO CHM3MMOCh. JTO, BEPOSTHO, OOYCMOBMEHO TEM, YTO CHU3WUMACh KOHLEHTPaLMs WOHOB BOAOPOAA B
pybue (pH) n noBbicunack TUTpyeMas KUCNOTHOCTb pybLoBoi xuakocTu. CogepxaHue obLLyero a3ota yMEHbLUWMMOCh Y He
BoneBLUKX TENOK roNLWTUHCKOM nopoabl — Ha 5,19 mr/% (4,7%), anpLumpckoit nopogsl —Ha 7,33 Mr/% (5,9%), a y nepebo-
nesLwwx, HaobopoT, yeennuunack — Ha 3,12 mMr/% (3,2%) n 1,78 mr/% (1,7%). Copepxarue HebenkoBoro a3ota, yMeHb-
LUKIOCh Y He GoneBLUMX TENOK, COOTBETCTBEHHO Ha 2,87 Mr/% (7,0%); 2,94 mr/% (6,6%), y nepebonesLunx yBenmuunoch —
Ha 2,93 mr/% (9,8%; P<0,05) n 1,85 mr/% (5,4%). KoHueHTpauus ammuaka B pybLOBOW XKUAKOCTY CHU3WUNACh Yy He Bones-
LUKX, COOTBETCTBEHHO No nopogam — Ha 0,93 mr/% (10,5%; P<0,001) n 1,19 mr/% (12,2%; P<0,001), y nepebonesLumx —
Ha 1,96 mr/% (16,5%; P<0,001) n 2,24 mr/% (17,9%; P<0,001).

3aknoyeHue. [laHHble U3MEHEHUS C BO3PACTOM TENOK 0BYCrOBEHbI, BEPOSTHO, TEM, YTO OpraHu3m nepebo-
NEBLUMX XMBOTHbIX BOPETCSA C OTCTaBaHMEM B Pa3BUTUM OPraHOB W TKAHEW, BbI3BaHHbIX NOCMEACTBUAMM BONE3HU, HO
HWUBENMPOBATb MOMHOCTbIO PasHULLy, N0 CPABHEHMIO C He BoneBLIMMY, eMy He yaaeTcs. B pesynbTate, B KOHLE nepuoaa
BbIpaLLMBaHWs, y TeNOK, nepebonesLUmnX B NepBbIi MecsL xu3Hu B pybLe Gbina Huke pH, 4to ceugetenscTByeT o 6onee
BbICOKOW TUTPYEMON KNCIIOTHOCTMW. 3T0, B CBOK 04epeab, CTarno npuunHon onee HU3KOro CopepxaHus B pyoLOBOI Xua-
KOCTW MUKPOOPraHW3MOB, yXyaLleHus 6enkoBoro 0bMeHa, CHUXEHNS copepxaHus 0BLLero asota 1 ero COCTaBNSIOLNX B
pyOLe K, kak CrieacTBIe, CHUKEHNSI IHTEHCUBHOCTW POCTa TESOK.
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NOKA3ATENW KPOBW Y KOPOB 10 U MOCIE NEYEHUA CEPO3HOIO MACTUTA
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Pestome. Llens uccnedosaHuli — onpedenieHue enusHUs npenapama «/vmyHogbapM» Ha nokasamesu Kposu y 8bIcCOKonpodykmug-
HbIX KOpo8 A0 U nocre fie4eHusi cepo3Ho2o macmuma. C uenbio opaaHusayuu nposedeHus uccredosaHuli 6bi10 cghopMuposaHo ¢
cobmodeHuem npusHaka aHanozuyHocmu dse epynnbi kopos, no 10 207108 8 Kaxdoll, ¢ duagHO30M — CepO3HbIl Macmum (nodonbim-
Hasi U KOHMpOosbHas). JJuagHocmuKy cepo3H020 Macmuma ycmaHas/usasu 8u3yasbHo, nanbnayuel NopaxeHHol Yemeepmbio Mo-
noyHoU xene3sbl, npobHo20 cOausaHusi, obpawanu sHUMaHue Ha hopMy 8bIMEHU, CUMMEMPUYHOCML Yemgepmell, pa3Mephi COCKOS,
COCMOsIHUE COCKOBO20 KaHasa, 601e3HeHHOCMb, MECMHYI0 meMnepamypy U COCMOsIHUE Had8bIMEHHbIX MUMGaMUYECKUX y3/108.
[ns mepanuu cepo3Ho20 Macmuma ucnosns30eanu npenapam «AmmyHoghapm» e nodonsimHoli epynne e 0oae 10,0 mi1, 6Hympuyu-
cmepHanbHo, ¢ uHmepsasnom 12 yacoe Ao eb1300posieHUs. KUBOMHbIM KOHMPOIILHOU epynnkl Onsi ieYeHuUsT 8800UNU CO2TaCcHO
uHempykyuu npenapam «MacmucaH» 8 0ose 5,0 M1 ¢ uHmepsanom 24 yaca, 8HympuUUUCMEPHabHO. YcmaHo8IeHo, Ymo npu uc-
nosnb308aHuU 0151 IeYeHUs CEepO3H020 Macmuma 8bICOKONPOOYKMUBHbIX KOPO8 npenapama «/immyHogpapmy 8 doze 10,0 mn, eHym-
puyucmepHasnbHo, ¢ uHmepesanom 12 yacos, obecneyusaem nogbiieHUe MOPGHOPYHKYUOHANBHO20 COCMOSIHUST KUBOMHbIX 3a CYEM
yeenuyeHus codepxaHus 2emoenobuHa — Ha 5,96, apumpouyumos — Ha 34,37 %, mpomboyumos — Ha 42,07%, 6a3ogunog — Ha 0,40%,
303uHogpunog — Ha 0,80%, ceamenmosdepHbix Helimpogusios — Ha 16,07 %, moHouyumoe — Ha 1,60%, npu CHU)eHuu codepxaHus
netikoyumos — Ha 17,17%, 1oHbix — Ha 1,20% u nanoykosdepHbix Helimpoghurnos — Ha 2,07 %, numgboyumos — Ha 7,69%, Ymo ykasbI-
gaem Ha e20 aghhekmugHOCMbL npenapama «ViMMyHohapM» npu SIeYeHUU Cepo3H020 Macmuma No CPaBHEHUKD ¢ hpenapamom
«MacmucaH» 3a cyem nosbILIEHUS] UMMYHOI02UYECK020 cmamyca, 06MeHa 3HepP2emUYECKUX NPOLECCO8.

KnioueBbie cnoBa: KpoBb, Neiikodopmyna, Tepanus, MacTut, 4o3a, npenapart
Onsa uutuposanus: TeHskos B. A., bainmuwes M. X., baitmuwes X. b. MNMokasatenu kposu y KOPOB 0 W NOCHE NeYeHUs CEPO3HOT0

macTuTa // U3Bectus Camapckom rocyaapCTBEHHON Cenbekoxo3ancTeeHHom akagemuun. 2025. T 10, Ne 2. C. 65-69.
DOI: 10.55170/1997-3225-2025-10-2-65-69

Original article
BLOOD TESTS IN COWS BEFORE AND AFTER TREATMENT OF SEROUS MASTITIS

Vladimir A. Tenyakov', Murat Kh. Baimishev2, Khamidulla B. Baimishev3*”
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2paimishev_m@mail.ru, http://orcid.org/0000-0002-3350-3187

3 baimischev_hb@mail.ru, http://orcid.org/0000-0003-1944-5651

Abstract. The purpose of the research is to determine the effect of the drug "Immunopharm” on blood parameters in highly productive
cows before and after treatment of serous mastitis. In order to organize the research, two groups of cows, 10 heads each, with a diagnosis
of serous mastitis (experimental and control) were formed in compliance with the sign of similarity. The diagnosis of cervical mastitis was
established visually, by palpation of the affected quarter of the mammary gland, trial suturing, attention was paid to the shape of the udder,
the symmetry of the quarters, the size of the nipples, the condition of the nipple canal, soreness, local temperature and the condition of
the supramuscular lymph nodes. For the treatment of serous mastitis, the drug "Immunopharm" was used in the experimental group at a
dose of 10.0 ml, intravenously, with an interval of 12 hours until recovery. The animals of the control group were treated with the drug
"Mastisan" in accordance with the instructions at a dose of 5.0 ml with an interval of 24 hours, intracystally. It was found that when used
for the treatment of serous mastitis in highly productive cows, the drug "Immunopharm"” in a dose of 10.0 ml, intracisternally, with an interval
of 12 hours, provides an increase in the morphofunctional state of animals by increasing the content of hemoglobin by 5.96, erythrocytes
by 34.37%, platelets by 42.07%, basophils by 0.40%., eosinophils — by 0.80%, segmented neutrophils — by 16.07%, monocytes — by
1.60%, with a decrease in the content of leukocytes — by 17.17%, young — by 1.20% and rod-shaped neutrophils - by 2.07%, lympho-
cytes — by 7.69%, which indicates the effectiveness of the drug "Immunopharm” in the treatment of serous mastitis compared with the
drug "Mastisan" by increasing the immunological status, changing energy processes.
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MaTonormst MOMOYHOM Keneabl NPUHOCUT OrPOMHBIN 3KOHOMUYECKWI YLiepb MOMOYHOMY CKOTOBOACTBY, YTO
CKnaabIBaeTCs He TOMbKO 13 NOTEPb KONMWYECTBA NONY4aeMOoro Mosoka, HO M €ro KaueCTBEHHbIX NoKasaTenei, CHKeH1e
NUTaTENBHOM LEHHOCTH, @ TaKkKe MOMOKO CTAHOBUTCS ManonpurogHbiM Ans TEXHonmornyeckoi nepepabotku [1, 2]. CHu-
XEHWe NpubbINbHOCTY OT NPOM3BOACTBA MOJIOKA, CBA3AHHOE C MaCTUTOM 1 BONE3HAMMU MOSIOYHbIX COCKOB Y NaKTUPYHOLLMX
KOpOB, CKIafblBaOTCA U3 3aTpaT Ha NieyeHue, onnarbl Tpyaa, ¥ paHHe BbIGpakoBKM KOPOB 13 NPOU3BOACTBEHHOIO LKA,
4TO SABNAETCS OAHWUM W3 OCHOBHbIX DaKTOPOB CHUKEHWS TEHETUYECKOrO NOTEHLMAra XUBOTHbIX [3, 4, 5].

KpoBb, Kak coequHUTENbHAs TKaHb BHYTPEHHEN CPEabl OpraHnama, BO MHOTOM onpefenseT MopdodyHKLMO-
HanbHOE COCTOSIHIE XMBOTHBIX, a €€ CBA3b W POITb B MeTabonmyeckom npovecce obecneynaeT noCcTOSHCTBO roMeocTasa
6,7, 8].

113BECTHO, YTO KPOBb, KaK NogBuxHas (yHKLMOHamNbHas cUcTeMa, B MOSTHOW Mepe XapakTepusyeT gusnonoru-
Yeckuit npouecc B opraHname xmBoTHbIX [9,10]. Mopdonoryeckne nokasaTeny KpOBM U3MEHSIOTCS He TOMNbKO B 3aBU-
CUMOCTH OT BO3pacTa, TEXHOSIOMUM COAEPKaHUS 1 KOPMITEHUS XMBOTHBIX, CTENEHU UX afanTaLum, CTPECCOYCTONYMBOCTH,
HO 1 Takke OT POPMbI NATONOrMYECKMUX NPOLLECCOB M XxapakTepa ux Tedenns [1,11]. B nocnegHee Bpems, Ans Koppekumum
rnokasaTtenen KpoBu BCE BonbLUe NPUMEHSIOTCA NpenapaTbl OPraHNYeCcKoro, PACTUTENBHOTO U KWBOTHOMO NPOUCXOXAe-
HMS, KOTOpble He 0bragatoT akkyMynSTUBHBIMI CBOMCTBAMM MO CPaBHEHWMO C aHTBMOTUKamMu. [laHHble npenaparbl cro-
COOCTBYIOT MOBbILIEHNIO METAOONMYECKMX NPOLLECCOB M MMMYHOSOTMYECKOTO CTaTyCa XMBOTHbIX [12,13,14].

Lenb uccnedoeaHull: onpeaeneHve BnusHNa npenapata «MMMyHodapmMy» Ha nokaaTesnn KpoBu Y BbICOKOMPO-
DYKTUBHBIX KOPOB [0 M NOCNE NEYEHNS CEPO3HOTO MacTuTa.

B pesynbTtate NpoBeAEHHbIX NCCNEAoBaHMI Obiny pelueHbl 3adayu;: ONpeaenuTL reMaTonormyeckie nokasa-
TENM KPOBM A0 M Nocne neyeHns npenapatamu «mMmyHodapmy» n «Mactucany; u3yuntb Nernkogopmysy KpoBm y ucche-
AYyeMbIX rpynn KOpOB.

Mamepuanbi u memodbi uccnedosanull. ViccnefoBaHns NPOBOAUINCH HA KOPOBAX FOMLLITUHCKON NOPOAbI C
YPOBHEM MOro4HoM npoaykTuBHOCTH 9,5-10,0 Thicsy kr Monoka 3a naktauuio B ycnosusx MY CO «KynuHckoer. C Lenbio
OpraH13aLmun NpoBeaeHNS UCCneaoBaHnin 6bino chopmMMpoBaHO ¢ COBMOAEHMEM NPU3HAKA aHaNoMMYHOCTW ABE rpynnbl
kopoB, no 10 ronoB B KaXgoi, C AMarHo30M — CEPO3HbIA MacTUT (MOZOMbITHAS U KOHTPOMbHAs). [luarHOCTUKY CEpO3HOro
MacTuTa ycTaHaBnveanu nyTém 0cMOTpa, nanbnaLun MOMOYHO xenesbl, NPOOHOro caavnsaHus, PopMe BbIMEHM, CUM-
METPUYHOCTW YeTBEPTEN, BENNYMHBI COCKOB, LiBETA KOXM, COCTOSHWNS COCKOBOrO kaHana. py nanbnauuu onpegensnu
MECTHYI0 TeMNepaTypy MOMOYHOM Xenesbl, peakumio Ha NposiBneHne 60Me3HEHHOCTM Kaxayto AOMK0 MOMOYHOM Xenesbl
NpoBepsiny Noo4epéaHo. MccnenosaHue METOAOM NanbnaLyn Ha4MHaM ¢ ONpeaeneHns COCTOSHUS HaABbIMEHHBIX fUM-
haTnyeckmx y3nos, nx pasmepa, 60ME3HEHHOCTH, @ 3aTeM, NOCTENEHHO NPOBOAVAM NarbnaLuio B CTOPOHY COCKOB MO-
NOYHOM Xenesbl.

Tepanuio CEpO3HOr0 MacTuUTa MPOBOAUNIM C MCMONb30BaHWeM npenapata «/MmyHodapM» B MOAOMBITHOMN
rpynne B go3e 10,0 MA, BHYTPUUMCTEPHANEHO, C MHTEPBANOM 12 4acoB A0 Bbi3gopoBneHUs. XXUBOTHBIM KOHTPOSBHOM
rpynnbl Ans NieYeHns BBOAWUN COTNacHo MHCTPYKLUMK npenapat «Mactucany B fose 5,0 Mn ¢ uHTepBanom 24 yaca, BHyT-
PULMCTEPHAIBHO.

[ns onpeaeneHns Mopconornyeckux nokasatenemn KpoBmM y KOPOB UCCneayeMblx rpynn Gpani KpoBb U3 XBOCTO-
BOW BEHbI C UCMOMb30BaHNEM CrieLmarbHbIX BakyyMHbIX KOHTEMHEPOB A0 1 NOCNE NEYEHUS YTPOM, A0 KOPMITEHMS KUBOT-
HbIX. Mopdonoruyeckne nokasatenu KpoBw W Nekorpammbl ONpeaensnm ¢ NoMoLLbio remoaHanusartopa Mindray BC -
2800vet B rematonornyeckon nabopatopum ®FEOY BO Camapckuin [AY.

Becb nonyyeHHbIit B npoLiecce aKkCnepuMeHTanbHbIX MCCneaoBaHWin LMdpoBoi Matepuan Obin nogseprHyT 6uo-
MeTpryeckon 0bpaboTke C UCNONb30BaHUEM METOAA BapUALIMOHHON CTAaTUCTUKW, C ONpeaeneHneM YPoBHS 4OCTOBEPHO-
CTW pa3nuuns Mexay CpaBHMBaEMbIMW NoKasaTensamMu, Ans Yero Obin nenonb3osaH atanoH CTblogeHTa, YTo No3BoNseT
OLEHWTb 3HAYMMOCTb NONy4eHHbIX AaHHbIX. [Mpy 06paboTke LMPPOBbIX AaHHBIX UCNIONB30BaNM KOMMIIEKCHYO Nporpammy
Microsoft Excel.

Pesynbmamsi uccnedoegaHull. [okasaTenu KpoBM UCMOMNb3YHOTCS B BETEPUHAPWN ANS AUArHOCTUKW NATONOMAM
W onpeaenexns MopdodyHKLMOHANBHOTO COCTOSHIS XMBOTHbBIX B MPOLECCE TeveHns 1 nocne [7]. AHanu3om remartono-
MMYeCKOro NoKasaTesns KPoBW YCTAHOBMEHO UX CHUKEHWE UIK YBENUYEHWE B 3aBUCUMOCTU OT CTPYKTYPHbBIX 9NEMEHTOB
(tabn. 1).
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CopepxaHue remornobuHa B KOHTPOMBHOW rPynNe XMBOTHbIX 40 NeyveHust coctasuno 96,12 r/n, a nocne neye-
HWS1 OHO yBenuuMnock Ha 5,96 r/n unu Ha 6,22%, a cogepxaHue remornobuHa B NogonbITHOM rpynne coctasuno 114,22
rin, yto Ha 17,74 r/n unn Ha 18,38% Gonblue, YeM nokasatenb [0 NeveHns 1 Ha 11,78 r/n Gornblue, YeM nokasaternb
KOHTPOSIbHOM rpynnbl NOCNE NeYeHuns.

KonunuyecTso apuTpoLmMTOB B KOHTPOMBHOI rpynne Ao neyenus coctasmno 3,87-1012/n, yto Ha 0,73-10%2/n unu Ha
18,86% MeHbLue, YeM nocne neyeHns. B nogonbITHOM rpynne yBenuyeHne KonmyecTsa SpuTpoLMUTOB COCTaBUIO Nocre
nevenus Ha 1,32-10'%/n nnu Ha 34,37%. lNoBbILLEHWe COAEPXaHNS 3PUTPOLIMTOB NOCHE NIEYEHNS B NOLOMBITHON rpynne
NpeBbILLano nokasartenb KOHTPOMbHOM rpynnbl Ha 0,59-1012/n unu Ha 15,51%. B KOHTPONLHOW rpynne Ao neveHus coaep-
XaHue nekouutoB 6bino Bonblie Ha 1,48:-10%n unmu Ha 11,70%, a B NOAONBLITHOM rpynne yMeHbLUEHWe COLepXaHus
NENKoLNTOB B KpoBW cocTaBuno 2,16-109n unm Ha 17,17%. Konnyecto TpOMBOLMTOB B KPOBM [0 NIEYEHUSI COCTABNANO
Yy KOpoB, BOIbHbIX CepO3HbIM MacTuToM 427,16-10%n B KOHTpONbHOX rpynne u 429,45-10%n 8 nogonbiTHoM rpynne. Mo-
KasaTenb COAepXaH1s TpOMBOLMTOB MOCHe NEYeHNs B KOHTPOMbHOM rpynne yeennyuncs Ha 98,95-109/n unm 23,16%, a
B NMOAONbITHO rpynne yBennyeHne TpomboLmToB B kpoBu coctasuno 180,67-109n unm Ha 42,07%.

Tabnumua 1
Mopdosnormyeckme nokasaTenm KpoBu KOPoB
[pynnbl KUBOTHbIX
lMokasatenu
T —— PedbepeHcHble 3HaveHns KoHTponbHas MogonbiTHas
Ro nocne ao nocne
'emornobuH, r/n 99,0-120,0 96,12+0,42 102,10+0,52* 96,48+0,51 114,22+0,43"**
OpuTpounTsl,1012/n 5,0-7,5 3,87+0,26 4,6040,19 3,84+0,31 5,16+0,17*
Nenkouwtbl, 109/n 4,5-12,0 12,6540,25 11,1740,32* 12,58+0,26 10,42+0,20**
TpombouuTsl, 109/n 260,0-700,0 427,16+32,18 | 526,11+42,13 | 429,45+36,17 | 610,12+29,85*
Newkodopmyna, %
Basodmnbi 0-2 2,10£0,04 1,80+0,02* 2,20£0,05 1,60+0,04*
SoanHodunbl 5-8 9,20+0,08 8,40+0,06* 9,20+0,07 8,20+0,06***
HewnTtpodunbl, B T.u. - 18,77+0,38 22,08+0,27* 18,28+0,36 29,67+0,27***
foHble 0-1 2,20£0,07 1,60+0,05* 2,20£0,05 1,004£0,07***
nanoyKosiAepHble 2-5 6,82+0,47 4,75+0,36* 6,68+0,39 3,20+0,29**
CerMeHTosiEPHbIE 20-35 9,75+0,34 15,73+0,28*** 9,40+0,31 25,47+0,33***
JumcboumTsl 40-65 68,13+0,86 65,82+0,73 68,52+0,59 58,13+0,48***
MoHouuTbI 2-7 1,80+0,07 2,20+0,10* 1,80+0,10 3,40+0,05"*

Mpumeyarue: P<0,05%; P<0,01**; P<0,001***

lMoBbILWEHWE COLEPXaHWS reMornobuHa, 3puUTPOLMTOB, TPOMOOLIMTOB MPU CHKEHUM KONMMYECTBA NENKOLMTOB
MpW UCMOMb30BaAHMM NS NEYeHUst CePO3HOro MacTuta npenapara «/MmyHodapM» yKkasblBaeT Ha aKTUBM3aUMIO Npo-
Liecca KpOBETBOPEHUS W NOBbILLEHUS OKUCIIUTENBHO-BOCCTAHOBUTENbBHBIX MPOLIECCOB B OpraHun3Me 60nbHbIX KOPoB, YTO
cornacyetcs ¢ MHeHeM A.l. HexxpaaHosa [10] B CHXKEHWUM KONWYECTBA 3PUTPOLMTOB MPY NOBBILLEHUM COAEPX)aHUS Neit-
KOLMTOB SIBNSETCS CUMNTOMATUYECKM KOMMNEKCOM NPOSIBNIEHNS NATONOMUIA.

lNokasaTenu nenkoopmynbl y uccreayemblx rpynn XKUBOTHbIX MEXIY KOHTPOIBHOW U OMbITHOW rpynnom 1 Noka-
3aTensaMm 40 M Nocne NeYeHns MMeeT CyLLeCTBEHHbIE pasnuuns. CoaepxaHue 6a30noB B KOHTPOMBHOW rpynne nocrne
neyenms cHnannoch Ha 0,30%, a B nogonbITHON rpynne cHukeHne coctaeuno 0,60%, 4to B ABa pasa 6onblue. Konuye-
CTBO 303MHOCHUIIOB NOCHE NIEYEHMS CHU3UIOCH B KOHTpOnbHOW rpynne Ha 0,80%, a B nogonkiTHoM rpynne Ha 1,00%, uto
Ha 0,20% 6onbLue No CPaBHEHMIO C KOHTPONbHOW. CriegyeT OTMETUTb, YTO NPU UCMONL30BaHUK NS NTeYeHUs npenapata
«MMMyHOhapM» CHIKEHME HOHbIX HENTPOUIIOB B NOAONLITHOM rpynne coctaBuno 1,20%, a B KOHTPOMbHOW rpynmne npu
neveHun npenapatom «MacTucaH» CHWXEHWe COAepXaHus toHbIX HerTpodmnos coctasuno 0,60%, uto Ha 0,60%
MeHbLUE, YeM B NOZOMbITHOM rpynne KopoB. KonnyecTBo nanoykosaepHbIX HEMTPOMOB 4O NEYEHNS COCTABUIMO B KOH-
TponbHow rpynne 6,82%, a B nogonbITHOW rpynne 6,68%, a nocne neveHns nokasateny COCTaBMIMN B KOHTPONbHOW 4,75%
nnu Ha 2,07% MeHbLUe, Yem [0 neveHns. B nogonbITHON rpynne copepaHne nanovkosaepHbIX HEMTPOGUIoB CHUMIOCh
10 3,20% wnu Ha 3,48%, yem o neyveHus. KonnyectBo CErMEHTOSAEPHbIX HEMTPO(UMNOB B KOHTPOMBHOW rpynmne nocrne
neyenus ysenuumnochb Ha 5,98%, a B nogonbiTHON rpynne Ha 16,07%. MokasaTens copepxaHus NMMGOLUTOB B Noa-
ONbITHOW rpynne Nocrne NeYeHNs MeHbLLe, YeM nokasaTesb B KOHTPONbHOW rpynne Ha 7,69%, a nokasaTenb coaepxaHus
MOHOLMTOB NoCHe NeveHus, HaobopoT, yeenuunncs B koHTpone Ha 0,40%, a B nogonbiTHoW rpynne Ha 1,60%. CHkeHne
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COAEPXXaHWs OHbIX M NanoYKosAAEePHbIX HEATPOGUIOB, NMMMEOLMUTOB MPX MOBLILIEHUN COGEPXKAHMS CETMEHTOSAEPHbIX
HEeMTPOUIOB NPU UCMONb30BaHUK Npenapata «IMMyHodapm» ykasblBaeT Ha NOBbILIEHWE MMMYHOMOTMYECKOro cTatyca
XMBOTHbIX, YTO XapaKTepuayeTcs CnocoOHOCTbLIO npenapaTa CTUMYNMPOBaTh XKU3HEHHO BaxkHble (DYHKLMM OpraHu3Ma 3a
CYET BO3AENCTBNSA HA KNETOYHbIN UMMYHUTET 0OMEHHO-3HEpreTMYeckme NpoLecchl, YTo NOATBEPKAAET MCCMEeS0BaHNS
Cnobogsnuk B. U. [2].

3aknroyeHue. MNpoBeaéHHBIMM UCCMIELOBaHNAMM YCTAHOBMIEHO, YTO MUCMOMb30BaAHWE AMS NeYeHUst CEePO3HOro
MacTuTa BbICOKOMPOAYKTUBHbIX KOPOB Npenapata «MmyHodapmy B fo3e 10,0 M, BHYTPULMCTEPHANBHO, C MHTEPBANOM
12 yacos, obecneunBaeT NoBbILIEHNE MOPDODYHKLMOHANBHOMO COCTOSIHWS XXMBOTHBIX 3a CYET YBENMYEHUS COAEP)aHUS
remornoduHa — Ha 5,96, aputpouunTos — Ha 34,37%, TpombouuToB — Ha 42,07%, 6aszodunos — Ha 0,40%, 303uHOMNOB —
Ha 0,80%, cermeHTOSAEpHbIX HeNTpodunos — Ha 16,07%, moHouuToB — Ha 1,60%, NpW CHUKEHUM COAEpKaHUS NenKo-
unToB — Ha 17,17%, toHbIX — Ha 1,20% 1 nanoykosgepHbIX HenTpodunos — Ha 2,07%, numdoumntos — Ha 7,69%, uTo
yKkasbIBaeT Ha ero achheKTMBHOCTL Npenapata «/IMmyHodapm» npu NeYeHnr CeposHOro MacTuTa no CPaBHEHNIHO C npe-
napaTtom «MacTucaH» 3a CHET NOBbILIEHNS IMMYHOMOTMYECKOro cTaTyca, 0OMeHa 3HepreTMYEeCKX NpoLeccoB.
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BJIMAHUE KOPMOBbIX IOBABOK B PALIMOHE KOPOB HA AMUHOKWUCIIOTHbIA COCTAB MOJIOKA
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Pestome: [umaHue XUBOMHbIX, S6/SISC6 OOHUM U3 KITOYeBbIX 31eMeHmOo8 8HewHel cpedbl, OKasbiBaem 3HayumessHoe 8030el-
cmeue Ha nokazamesnu MOIOYHOU NPOOYKMUBHOCMU KOPO8, & MaKXe Ha coCcmas, MexHOMo2UYecKue Xapakmepucmuku MOoKa.
B nepuod nakmavuu 0cobeHHO 8axHO 0becneyums KOpog chanaHCcupo8aHHbIM NOCMYNIEHUEM XU3HEHHO HEOBX00UMbIX MUKDOHYM-
PUEHMO8, KOMOPbIe Ueparm K4esyro porb 8 Memabonuyeckux NPoUeccax U CUHMe3e MOI0YHbIX KOMNoHeHmos. Komnnekc Me-
eamukc-Onmunak npedcmasnsiem cobol kopmosol npemukc, codepxawuli sumamunbi (A, D3, E, 6uomur), a makxe gaxHeliwue
MUKpo3nemeHmbi (Medb, UUHK, MapaaHeu, kobanbm, (o0, ceneH) u MakpoanemeHms! (kanbyul, hocghop, MazHul), ymo Oenaem e2o
aghchekmusHbIM UHCMPYMeHmomM O onNMuUMU3auuuU payuoHa U ynyqweHusi npodyKmueHbIX nokazamenel KpynHo2o po2amozo
ckoma.Llenbio pabombi sensemcs usyyeHue eusHUS KopMogoeo npemukca Mezamukc-Onmunak Ha MOTOYHYI0 NPOOYKMUBHOCMb
KpynHo20 po2amozo ckoma. Hay4Ho-xo3slicmeeHHb il onbim npogodunu e 2022-2023 20dax 8 xo3siticmeax Yekmazywesckoeo pad-
oHa Pecnybnuku bawkopmocmaH. bbinu cghopmuposaHsi 4 epynnbi no 20 XUOMHbIX 8 KaxOol, 0mobpaHHbIX N0 NPUHUUNY aHarmo-
208 U codepxauyuxcs 8 00UHaKO08bIX ycrosusix. Pasnuque 8 2pynnax 3akiyanocs 8 KOPMIEHUU: XugomHbie I-Ill epynnbi donosHu-
menbHO nonydanu npemukc Mezamukc-Onmunak 8 dosuposkax 100, 150, 200 e/eonosy 6 deHb, moeda Kak KOHMPOsIbHas epynna
npemukc He nonydana. B xode HayyHO-x0350CmMeeHH020 onbima bbinu npogedeHs! uccrnedosaHusi BUOI0UYECKOU UEHHOCMU MO-
JI0Ka, KOpo8, NoMy4aswux payuoH, 0602aléHHb I 8UMaMUHHO-MUHEPasbHbIM NPEMUKCOM. AHaIU3 NoMyYeHHbIX Pe3yibmamos ceu-
Oemenbcmeyem 0 NOAOKUMEbHOM 8/IUSHUU uccriedyeMo20 npeMukca Ha codepxaHue befika 8 MOJIOKe (npupocm cocmagui
2,21-3,48%). benok monoka onbimHbIX 2pynn MaK Xe OMIIuYucs 8bICoKoU buonoauyeckoll UeHHOCMbI0, Ymo nodmeepxdaemcs
aHanu3oM aMUHOKUC/IOMHO20 cocmasa U pacyemom aMUHOKUCIOMHO20 CKopa.

KntoyeBble cnoBa: aMnHOKMCIOTbI, GEMOK, MONOKO, PaLMOH, MOMOYHas NPOAYKTUBHOCTb
[Ons umtupoBanua: Tarmpos X. X., Jlateinosa 3. X., Kanumynnud A. M., Baranos W. ®. BriusiHue kopmoBbix 406aBoK B paLumoHe

KOPOB Ha aMUHOKUCIIOTHbIN cOCTaB Moroka // 3secTus Camapckoi rocyapCTBEHHON CENbCKOX03AMCTBEHHOM akafemuu. 2025. T.10,
Ne 2. C. 70-74. DOI: 10.55170/1997-3225-2025-10-2-70-74

Original article
THE EFFECT OF FEED ADDITIVES IN THE COWS DIET ON THE AMINO ACID COMPOSITION OF MILK
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Abstract: Animal nutrition, being one of the key elements of the external environment, has a significant impact on the milk productivity
of cows, as well as on the composition and technological characteristics of milk. During lactation, it is especially important to provide
cows with a balanced intake of vital micronutrients, which play a key role in metabolic processes and the synthesis of dairy components.
The Megamix-Optilak complex is a feed premix containing vitamins (A, D3, E, biotin), as well as essential trace elements (copper, zinc,
manganese, cobalt, iodine, selenium) and macronutrients (calcium, phosphorus, magnesium), which makes it an effective tool for
optimizing the diet and improving productivity cattle. The aim of the work is to study the effect of the feed premix Megamix-Optilak on
the dairy productivity of cattle. Scientific and economic experience was conducted in 2022-2023 in the farms of the Chekmagushevsky
district of the Republic of Bashkortostan. 4 groups of 20 animals each were formed, selected according to the principle of analogues
and kept in the same conditions. The difference in the groups was in feeding: animals of groups I-lll additionally received premix
Megamix-Optilac in dosages of 100, 150, 200 g/ head per day, whereas the control group did not receive premix. In the course of
scientific and economic experience, studies were conducted on the biological value of milk from cows receiving a diet enriched with
vitamin and mineral premix. The analysis of the obtained results indicates a positive effect of the studied premix on the protein content
in milk (an increase of 2.21-3.48%). The milk protein of the experimental groups was also distinguished by its high biological value,
which is confirmed by the analysis of the amino acid composition and the calculation of the amino acid score.
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OpHuM 13 KntoyeBbIX (hakTopoB, 06ECMNEYNBAIOLLMX NMPOM3BOACTBO BbICOKOKAYECTBEHHbBIX MOSIOYHbBIX U3LEeNNi
Ans notpebneHns HaceneHuem, SBNSETCA NPUMEHEHUE B PELIENType roTOBOW NPOAYKLMW MOSIOKa, OTNMYAIOLLErocs Bbl-
COKWM YPOBHEM NULLIEBOIA LIEHHOCTM [3,5].

OpHuM 13 Hanbonee 3HaYMMbIX M ONPEAENSIOLLMX KPUTEPUEB ABNSIETCA Bronormyeckas LeHHOCTb. 3TOT napa-
MeTp HeceT B cebe rnyboKuii CMbICN 1 OTpaXaeT, HACKOMbKO XOPOLLO aMUHOKICIIOTHBIN cocTaB GenkoB, CoaepKaLmxcs
B NMLLE, COOTBETCTBYET (hM3MONOrMYECKUM NOTPEOGHOCTAM YenoBEeYECKoro opraHnama [4, 6].

Llenb uccnedosanull: oueHka athdeKTUBHOCTM MUCNoNb3oBaHUs npemukca «Merammkc-OnTunak» B paLyoHax
KOPMMEHUS OMHbIX KOPOB HA OCHOBE WU3y4eHnst 06MeHa BELLIECTB ¥ 3Heprik, MOMOYHOM NMPOAYKTUBHOCTY W KA4ECTBEHHbIX
XapaKTepuCcTUK MOMOKa.

Mamepuanbi u Memodbi uccnedosaHusi. OBCryKMBaHNE KUBOTHBIX M SKCMEPUMEHTANbHBIE UCCNEA0BaHMS
OblnK BbINOMHEHbI B COOTBETCTBIUN C MHCTPYKLMAMM 1 PEKOMEHAALMAMM POCCUACKIMX HOPMATUBHbIX akToB (Mpuka3 MuH-
3apaBa CCCP Ne 755 ot 12.08.1977 «O mepax no AanbHeWeMy COBEPLLEHCTBOBAHNIO OPraHn3aUMOHHbIX (opm paboTbl
C MCMOb30BaHNEM SKCMEPUMEHTAIbHBIX XMBOTHbIX») 1 «Guide for the Care and Use of Laboratory Animals» (National
Academy Press, Washington, D.C., 1996). [pu npoBegeHumM nccnenoBaHni 6binv npeanprHATL Mepbl 4515 0becneyeHus
MWHUMYMa CTPaZaHuI XXMBOTHBIX M YMEHbLUEHWS KONMYECTBa UCCeayeMbIX ONnbITHbIX 06pa3LioB.

[ns npoBefeHNs UCCReaoBaHNA NO NPUHLMMY aHArOoroB C YY4ETOM NMPOUCXOXAEHWS, XUBOM MACChl, MOOYHON
MPOAYKTMBHOCTMW, BO3pacTa B NakTaumsix, (pM3MoNornieckoro cocTosHMS Bbinu cchopMmUpoBaHbl 4 rpynnbl (KOHTPONbHas
1 3 OMbITHbIX) FONLITUHN3MPOBAHHBIX KOPOB YEPHO-NECTPOI NOpoAbI, N0 20 ronoBs B Kaxaon. ononHUTENsHO K OCHOBHOMY
paLMoHy KopoBaM | OMbITHOW rpynnbl CkapmnuBanu npemuke «Merammkc-OnTunak» B coctaBe kombukopma B [03e
100 r/ronosy B cyTku, |l onbiTHOW — 150 r/ronosy B cyTkut u 11l onbiTHOW rpynnbl — 200 r/ronoBy B CyTKX. KOPOBbI KOHTPOMb-
HOW rpynMbl UCCregyeMbli MPeMUKC He nonyyanu [1, 2].

NabopatopHyto YacTb 1ccneaoBaHWi NPOBOAUNM Ha Ba3e kadheapbl TEXHOMOTMM MSCHBIX, MOTOYHbIX MPOAYKTOB
u xummn Pre0Y BO Batwkupckuin FTAY B nabopaTopuit TEXHOMOTMM MOOKa 1 MOSIOYHbIX NPOAYKTOB. B xoae uccnenosa-
HWS Hamu Bbin NPOBEAEH aHanu3 coaepX)aHns aMMHOKCIOT B MOSTOKE KOPOB, @ Takxke NPOBELEH pacyeT aMUHOKICAOT-
HOro ckopa. AMMHOKMCIIOTHBIM COCTaB MOJIOKa OLEHMBAIICS NPV NOMOLLM XWUAKOCTHON XpoMaTorpaduu.

AHanu3 gaHHbIX, NONYYEHHbIX B XO4E SKCNEPUMEHTa, MPOBOAWICS C UCMONb30BaHWEM MakeTa NporpamMHOro
obecneyenns «Statistica 10» (Stat Soft Inc.», CLLA). Pe3ynbTathl npegctasneHsbl B Buae cpeaHero (M) n ctaHaapTHOm
owwubkw cpeaHero (m). JoCTOBEPHOCTb pasnuunin cpaBHUBAEMbIX NokasaTenei onpeaensnu no t-kpureputo CTbrogeHTa.
HocTtoBepHbIMU cunTanm 3HaveHns npu P<0,05; P<0,01; P<0,001.

Pesynomamsi uccnedoeaHull. B xoae npoeefeHWs UCCNEAOBaHWUA HaMK YCTaHOBMEHA 3aKOHOMEPHOCTb
MeXay NpoLeccoM cuHTe3a GenkoB MOMOKa, B YaCTHOCTM Ka3enHa, 1 4O3MPOBKOM KOPMOBOTO npemukca (puc. 1).

3,27H
III onpitHas / experimental I11 _

3,26+

Il onbiTHas / experimental 11 F“
3,23

I onbiTHast / experimental I _

3,16+
KOHTpOJIbHast / control F“
0 0,5 1 1,5 2 2,5 3 35

Maccosas 0ons, % / mass fraction, %
Oenka / protein

B g 1.4 ka3euna / including casein

B g 1.9 anp0ymuHa 1 rao0ynmuna / including albumin and globulin

lMpumeyvarue; P<0,05-0,001
Puc. 1. CocTaBHble anemeHTbl 6enka monoka, %
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[laHHble CBMOETENLCTBYIOT, YTO Y KOPOB OMbITHBIX MPYNM NPOLECC CUHTE3a MAET B yeuneHHom Temne. Mpu cpae-
HEHUM NONYYEHHbIX JaHHbIX N0 COAEPXaHMIo Genka OT OMbITHBLIX rPYMM, KOTOPbIM CKAPMAWBANK MPEMUKC, MO OTHOLIEHWIO
K KOHTPOMbBHOW rpynne HaMmu 3aperucTpupoBaH pocT aToro nokasatens Ha 2,21 %, 3,16 % v 3,48 % no rpynnam cooTeeT-
ctBeHHo. [pesocxoactso I, Il u Il onbITHBIX rPYNN N0 COAEPXaHMIO KasenHa Hag KOHTPOMLHOW rpynnow COCTaBuo Ha
0,09 %, 0,12 % 1 0,18 % cooTBeTcTBEHHO (P<0,05-0,001).

B xone aHanu3a Hamu BbISIBNIEHO, YTO OTIIMYME MO COAEPKAHMNIO0 CbIBOPOTOYHbIX 6enkoB Mexay npobamm monoka
KOHTPOSIBHOW W OMbITHBIX rpynn GbiNo He 3Ha4YUTeNbHO. PasHuua mexay rpynnamu Haxogunacs B guanasoxe 0,01-0,02
%. 3TV faHHble NPUBOAAT HAC K 3aKMKYeHno, YTo npemuke Meramukc-OnTunak He OkasbiBaeT OLLTUMOTO BAMSHNS Ha
coepxaHue CbIBOPOTOYHbIX 6EMKOB Npu BKITIOYEHUW €ro B PALMOH JOMHbBIX KOPOB B Pa3fnyHbIX 403MPOBKaX.

ccnepoBaHne nokasaro, YTo B MOSIOKe KOPOB KOHTPOMBHON M OMbITHBIX MPynn Habrioganucb pasnnyus B Co-
AEepXaHun 0TAeMNbHbIX aMUHOKMCNOT (Tabnuua 1).

Tabnmua 1
CopepxaHue ammHokucnoT B moroke, r/100 r 6enka
pynnbl
HaumeHoBaHwe
aMUHOKWCIIOTb!
KOHTpOIbHast | onbITHas [l onbiTHas Il onbITHas
TupoauH 4,35+0,524 4,62+0,814 4,91£0,211 5,080,156
Banu 5,84+0,13 6,11£0,16 6,27 0,603 6,38+0,12"
AnaHuH 3,3840,612 3,540,670 3,66+0,318 3,75+0,156"
®eHunanaxuH 5,190,774 5,41£0,601" 4,58+0,521 4,690,743
TnanH 3,2940,659 3,4840,720 3,89+0,712 4,9140,718"
APrHuH 1,510,343 1,59+0,513 1,71£0,372 1,7540,432"
TpeoHuH 4,42+0,01 4,62+0,235 4,71£0,552 4,83+0,944"
rueumanH 1,97+0,430 2,01£0,371 2,12+0,483 2,240,234’
MeTnoHWH 4,45+0,38 4,59+0,89 4,67+0,322 4,8240,543"
NeAumH+u3oneymH 14,13+1,626 14,4241,34 14,76+1,510 15,85+1,108"
MponuH 10,63+0,92 11,03+0,32 11,14£0,180 11,37£0,15"
CepuH 4,97+0,69 5,230,364 5,49+0,493 5,62+0,979"
FAVUMH 1,85 +0,445 1,97+0,377 2,12+0,200 2,23+0,339"

Mpumeyarue: P<0,05, P<0,01

[aHHble Tabnuubl 1 CBUOETENLCTBYIOT O NOMOXUTENBHOM BAIMSAHUM Npemukca «Meramuke-OnTunak» Ha aMuHo-
KCMOTHbIN COCTaB MOMOKa.

Yto6bl OLIEHNTb Ka4ecTBO Benka B NpOAYKTax MUTaHUs, NCNONb3yTCH pasHoobpasHble noaxoabl. OanH U3 HUX
3aKM4aeTcs B CONOCTABMNEHUN COCTaBa HE3aMEHUMbIX aMUHOKWCIOT B 6enke NpogyKra C COOTBETCTBYHOLLMM COCTaBOM
B TaK Ha3biBaeMOM «ugearnbHoM benke» [4,7]. B Hawem uccnefoBaHuv ns onpegeneHns Bronormyeckon LeHHOCTH
MOJIOKa Mbl MPUMEHUIM METOA aMUHOKMCIIOTHOMO CKOpa, CPaBHMBAs €ro ¢ «MaeanbHbiM Benkom», KoTopbln 6bin ycTa-
HosneH ®AO/BO3.
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Mpumeyvarue: P<0,05-0,001
Puc. 2. AMMHOKMCIOTHBI ckop, %

PacyeT aMMHOKMCIOTHOrO cKopa nokasart, YTO NMU3UH SBNSETCS NMMUTUPYIOLLEN aMUHOKMCIIOTON B KOHTPOSBHON
1 OnbITHBIX rpynnax. Cpeaw OnbITHLIX rPynn, MakcUManbHOEe 3Ha4YeHe aMUHOKCIIOTHOTO CKopa Mo Nu3nHy Habnoaanoch
B |1l onbITHOM rpynne. Moxoxas TeHaeHUMs Habnoaanack B paspesae rpynn 1 no Apyrum aMUHOKUCIOTaM.

Takum 0bpa3om, pe3ynbTaTbl NPOBEAEHHOrO UCCef0BaHNS A0Ka3bIBAKT NOMOXUTENBHOE BAUSHE BUTAMWHHO-
MWHepanbHoro npemukca «Meramuke-OnTunak» Ha aMMHOKUCIOTHBIA COCTaB MOJIOKa. PacyeT aMMHOKMCIOTHOMO CKkopa
nokasar, YTo B Mofoke KopoB |Il onbITHON rpynmnbl YBENMYMNCS aMUHOKUCIIOTHBINM CKOP MO NM3nHy Ha 29,45%, no deHunn-
anaHuHy+TMpo3unHy Ha 3,83%, no nenumnHy+usonenumty 15,64%, meTmoHuHy Ha 7,57%, no BanuHy Ha 10,8%; TpeOHMHY
Ha 10,25% no cpaBHEHMIO C MOIOKOM KOPOB KOHTPONbHOM rpynmbl. OnTUManbHo# LO3WUpOBKON npemukca, Ans aobasne-
HWs K pauuoHy ssnsetcs 200 r/ron. B CyTKu.
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Pestome: Lenb uccriedogaHus — u3yyeHue MOKCUKOoauqeckoli 6eaonacHocmu opueuHanbHol 6erkoso-MuHepanbHol 00basKu.
B 3adayu uccnedosaHusi 8xo00uno usydeHue QuHaMuKu MophoghyHKUUOHasbHbIX Nokadameneli Kposu 1abopamopHbIX KpbIC 8 pam-
Kax uccredosaHusi XpOHUYECKoU MOKCUYHOCMU Ha (hOHe UCNOsTb308aHUS OpuaUHasbHOU 6erikoso-MuHepanbHol dobagku paxunpeo.
B cocmase dobasku npucymcmeogan 6esiKoebili KOMNOHEHM eCMeCMBEHH020 NPOUCXOXAeHUs], COeAUHEeHUS Kanbyusi u ghocghopa
npupodHO20 NPOUCXOXOEHUS U Kpucmanuyeckas cepa. JkenepumeHm npogodusicsa Ha 30 mabopamopHbix BbibIX Kpbicax camkax
nopodsi Wistar ¢ ucxodHol maccol 200-230 2. beino cchopmuposgaHo 3 epynnei (n=10). KoHmponbHasi epynna nonyyana nnauebo,
1-5 onbimHasi nompebnisina dobagky 8 mepanesmuyeckoll 003upoeke — 1 e/ke Maccbl mena, 2-9 OnbImHas nosiyyana NAMuUKpamHyio
0o3y om mepanesmuyeckoli. [podomkumensHocme onsima cocmasuna 90 cymok. Mcnonb3oeaHue kopmosol dobasku 8 mepanes-
muyeckoll Ao3uposKe U 8 NMUKPaMHOM yeefuyeHuU 003bl HE 8bI3biIBaem He2amuBHbIX 3¢h(heKmMo8 CO CMOPOHbI 2eMamosioauye-
ckux nokazamenel. lpu 3mom 8 0beux onbIMHbIX epynnax No OMHOWEHUIO K K 3HAYEHUSIM KUBOMHbIX KOHMPOSLHOU epynnbl 8
pamKax pechepeHCHbIX epaHul, YCmaHoBIIeHo: nogbieHue 0bwe2o yucna nedkoyumos — Ha 54,1% e 1- epynne u 56,1% — 6o 2-U
2pynne; ysenu4yeHue codepxaHus apumpoyumos — 8 1- u 2-Ui onbimHeix 2pynnax — Ha 17,1% u 12,0%, coomeemcmeeHHo; yeenu-
YeHue KoHUeHmpayuu aemoanobuHa — Ha 4,5% 0ns 1-0 epynnbi u Ha 6,4% (P<0.05) dna 2-i epynnbi; yeenuyeHue eeMamokKpumHol
8e/UYUHbI — pasHuya 8 1-U onbimHol epynnoli cocmasuna 13,1% (P<0.01), eo 2-i onsimHoi — 10,4% (P<0.05); ysenuyusaemcs
Konu4ecmeo mpomboyumog — 3Ha4yeHus 8 OnbIMHbIX epynnax bbiu 6onbwe, yem 8 KoHmposne Ha 13,48% u 14,11% e 1-0 u 2-i
ONbIMHbIX 2pynnax, CoomeemcmeeHHo.
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PHARMACO-TOXICOLOGICAL ASSESSMENT OF THE EFFECT OF THE RACHIPRED SUPPLEMENT
ON MORPHOFUNCTIONAL BLOOD PARAMETERS IN LABORATORY RATS
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Abstract. The purpose of the research is to study the toxicological safety of the original protein-mineral supplement. The objectives of
the research included studying the dynamics of morphofunctional blood parameters of laboratory rats in the framework of a study of
chronic toxicity against the background of the use of the original protein-mineral supplement rachipred. The additive contained a protein
component of natural origin, calcium and phosphorus compounds of natural origin, and crystalline sulfur. The experiment was carried
out on 30 laboratory female White rats with an initial weight of 200-230 g. 3 groups were formed (n=10). The control group received a
placebo, the 1st experimental group consumed the supplement in a therapeutic dosage of 1 g/kg of body weight, the 2nd experimental
group received a five-fold dose from the therapeutic group. The duration of the experiment was 90 days. The use of a feed additive in
a therapeutic dosage and a fivefold increase in the dose does not cause negative effects on hematological parameters. At the same
time, in both experimental groups, in relation to the values of the control group animals within the reference boundaries, it was found
that the total number of leukocytes increased by 54.1% in group 1 and 56.1% in group 2; an increase in the number of erythrocytes in
the 1st and 2nd experimental groups — by 17.1% and 12.0%, respectively; an increase in hemoglobin concentration — by 4.5% for
group 1 and 6.4% (P<0.05) for group 2; an increase in hematocrit value - the difference in the 1st experimental group was 13.1%
(P<0.01), in 2nd experimental — 10.4% (P<0.05); the platelet count increases — the values in the experimental groups were higher than
in the control by 13.48% and 14.11% in the 1st and 2nd experimental groups, respectively.
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BemepuHapusi u 300mexHus

Veterinary medicine and zootechnics

Y CenbCKOXO3MCTBEHHbIX XMBOTHbIX B XXMBOTHOBOAYECKVX MPEANPUSTUASX NaToNOrn MuHepanbHoro obmeHa, Takue
Kak OCTEOAMCTPOdMS Y B3POCIIOrO MOroSIoBbs U PaxmT Y MOTOAHSIKA, MOXHO CYUTaTb CaMbIMWA MHOTOYMCIIEHHBIMI HE3apas-
HbIMK natonoruamu [1, 2). HecmoTps Ha aTo, npobnema He co3naéT 6ecnokoncTBa Cpeay NpakTUKYHOLLMX CNeLmanicToB, Tak
kak He 06pa3yeT BHe3amHbIX Ype3BbIYaiHbIX CUTYaLWiA, Kak B Cryyae BO3HUKHOBEHWS MHGDEKLMOHHBIX GonesHen [3].

BbIcokas KOHLEHTpaLMS NOromnoBbs MOSIOAHSIKA Ha OrpaHNYeHHbIX NIOWAAsX Nog NOCTOSHHbIM BMSHEM 60nb-
LLIOro KonnyecTBa pa3HoobpasHbIx CTPecCc-thakTopos 00yCnoBnMBaeT HapyLueHns oOMeHa BELLECTB, B TOM Y1CNe MUHE-
panbHoro, YTO MPUBOAUT K Pa3BUTUIO KIIMHMYECKOro paxuTa. MpenmMyLLecTBEHHOE pacCTPONCTBO kak D-BUTaMUHHOTO, Tak
1 octhopHO-KanbLMeBOro 06MeHa BELLECTB OTPAKAETCS MOYTU Ha BCEX XKU3HEHHbBIX (DYHKLMAX paCcTyLLEro opraHmama
[4]. BcneacTeue HapyLLeHUst MUHepanbHOro 0OMeHa NPOUCXOANT CHUKEHWE MHTEHCUBHOCTM Pa3BUTHS 1 Habopa Macch!
TEnay pacTyLlero MOMoAHsIKa, CHUKEHWE NPOAYKTUBHBIX MOKa3aTener y MoNoYHbIX KOpoB [5].

PaxuT y MonogHsika n octeoguncTpous y B3pOCbIX XUBOTHbIX B NEPBY0 04Epeab NPOSBASITCS Kak HapyLLeHre
MOPEONOrMYECKoro 1 CTPYKTYPHOIO COCTaBa KOCTel CKeneTa, Ho Takke CTpagatoT 1 Apyrie (yHKUMOHamNbHbIE CUCTEMbI
OpraHv3Mma: cepaeyHo-CocyancTas, HepBHas, AblxaTenbHas, NuLeBapuTensHas, cuctema kposu 1 ap. Hambonee yactble
N3MEHEHNS XapaKTepu3yTCs pasBUTUEM arMMEHTAPHOM aHEMUW, CHKEHWEM aZanTaLUOHHbIX 1 PE3UCTEHTHBIX CBOWNCTB
OpraHv3ma, HapyLleH1eM NapaMeTpoB TEMOCMOXEHNS 1 Pa3BUTUEM Kaxekcun. Hanuumne CUCTEMHBIX HapyLIEHW HeMu-
HYEMO MPUBOAMT K OCMabneHnto opraHnama 1 co3aaHnio HeobXxoaMMoi NoYBbI ANs Pa3BUTKUS (hakTOpHOM naTonoruu. Y
B3POCHIbIX KMBOTHbIX 3TO Yallie BCET0 BbIpaXaeTcs B BUAE aKyLLIEPCKO-TMHEKONOrMYecknx 3abonesanni, a y MONogHska —
NHEKLUMOHHO-BOCNANUTENbHbIX 3a00NeBaHNIN OPraHoB AbIXaHWs U NuLeBapeHus [5, 6].

Hanbonee 3HaunMble OU3NKO-XMMUYECKME NPOLIECCHI B OpraHU3Me peanuayroTcs MpW y4acTi MUHEpPasbHbIX
MaKpO- 1 MUKPO3NIEMEHTOB. HeCMOTpS Ha Hannune B paumoHe nuTaTenbHbIX COCTABMSIOLMX U BOAbI, MPU OTCYTCTBUM
MWUHEpanbHbIX KOMNOHEHTOB Pa3BMBAIOTCS MPOLIECCHI, NPUBOASLLME K YTHETEHWIO XM3HELEATENbHOCTH, KaXeKeuu, a Bro-
CNeAcTBMM W K rnbenm XnBoTHOro. [leduumut oTaenbHbIX Makpo- U MUKPOINIEMEHTOB NPUBOANT K CHUKEHMIO NPOLYKTMB-
HbIX KAQ4YEeCTB JKWBOTHbIX, BO3HUKHOBEHUIO CEKYHAAPHbIX 3a60neBaHMi, K CAEPKMBAHMIO Pa3BUTKS U POCTA Y MONOAbIX
XMBOTHbIX [7]. MuHepanbHble BeLLeCTBa ABNSTCS CTPYKTYPHO-(YHKLMOHANBHBIMI KOMNOHEHTaMu (hePMEHTOB, BUTaMU-
HOB ¥ FOPMOHOB, 00YCnaBNNBas 3HEPreTUHECKNI, a30THbIN, YrNEBOAHLIA U IUNWAHBIA 0OMEH, POCT 1 0GHOBNEHME TKaHE,
YYaCTBYIOT B NOAAEPKaHUM OCMOTUYECKOTO AABMEHUS U KUCIIOTHO-LUENOYHOMO PaBHOBECHS, B MPOLIECCaX NULLEBapEHHS,
AbIXaHVs 1 KPOBETBOPEHMS, 3aLUMTHBIX 1 PENPOAYKTUBHBIX (PYHKLMSAX KUBOTHBIX [8 OCHOBHOE KONMYECTBO KanbLyns (40
99% oT 0bLero konuyecTea, NOCTynatoLLero B opraHnam) 1 chocgopa (1o 87 % ot obLuero konuyecTsa, NOCTynaoLLero
B OPraHv3am) BXOZAT B COCTaB KOCTHOW TKaHW. M03ToMy npn HapyLieHU 0BMeHa 3TUX MUHEpanbHbIX BELLECTB, KOCTHAs
TKaHb CTPadaeT B NepBayto ovepedb [9]. PacTyLime KocTi nnoxo 0bbI3BECTBASAOTCS, YTO CBS3AHO C HEOCTATO4HON acc-
MUnsILMen conen kanbums n dhoccopa. B Takux kocTax pesko npeobnapaeT xpsiwesas macca [10].

Pa3nuyHble MuHepanbHble n 6enkoBble 406aBKN 4OCTATOYHO LUMPOKO MCMOMb3YITCS Ha CEroaHSWHAN AeHb B
KOPMIIEHNWN MOMOAOTO 1 B3POCHOr0 MOrOMioBbS CEMNbCKOXO3SAMCTBEHHBIX XMBOTHBIX. OAHAKO y4MTbIBas HanMuus npo-
Brembl HapyLLeHUs MUHeparbHOro 0bMeHa B XXMBOTHOBOAYECKMX NPEANPUATUSX, OCTPO CTOMT BOMPOC O pa3paboTke Ho-
BbIX 3KOHOMMYECKM LienecoobpasHbIX 1 TepaneBTUYeCKX ADMEKTUBHBIX CPEACTB.

BHeapeHe HOBbIX MUHEpasbHbIX 1 IeKAPCTBEHHbIX NPENapaToB B BETEPUHAPHYIO NPaKTVKy TpeByeT KOMMIEKCHOMO
MoaXoaa, BKIIOYALOLEro HayYHble UCCMEeA0BaHNS, AOKIMHUYECKVE MCMbITAHUS U FOCYAAPCTBEHHYIO perncTpaumio. TOMbKo
Takum 06pa3oM MOXHO rapaHTUpOBaTh APPEKTUBHOCTL M BE30MaCHOCTb HOBbIX CPEACTB ANS CENMbCKOXO3ANCTBEHHbIX XWBOT-
HbIx [11, 12, 13]. AHanu3 u oueHKa BaprabenbHOCTU MOPHONOrNYECKNX 1 BUOXMMMYECKUX NOKa3aTeNeN KPOBM KUBOTHBIX
MMEIOT NepBOCTENEHHOE 3HauYeHWe Npu oLeHKe Be30NacHOCTY IeKaPCTBEHHBIX NPEnapaToB U KOPMOBbLIX AobaBok [14].

Lenb uccnedosaHull: n3y4eHne TOKCUKONOMMYECKON 6€30MacHOCTI OpUrMHanbHOM 6enKoBO-MUHEPanbHOM A0~
BaBku paxunpes,.

3adava uccnedoeaHull: n3yveHne OUHaAMUKM MOPGOGYHKLMOHAMNbHBLIX NOKa3aTenein kKpoBu nabopaTopHbIX
KpbIC B pamkax UCcnefoBaHusi XpOHMYECKOM TOKCUYHOCTM Ha (DOHE MCMOoNb30BaHWs OpUrnHanbHOM BenkoBo-MUHepanb-
HoM fobaBkwW paxunpes.

Mamepuan u memoOsbI uccnedosaHull. dkcnepuMeHT npooauncst Ha 30 nabopaTopHbIX BbiNbIX KpbICax M-
Hum Wistar ¢ ncxogHon maccomn 200-230 r. Bbino copmmpoBaHo 3 rpynnbl no 10 XuBOTHbIX B kaxaon. C Lenbto gopmu-
POBaHNS OAHOPOAHOCTY BbIOOPKM B OTAENMBHbIX FPyNNax BCE KPbIChbl, 334E€MCTBOBAHHbIE B OMbITE, BbIn TONbKO CaMKaMM.
Moabop XWBOTHbIX B rpynnbl OCYLIECTBASANCS METOAOM aHaroroB, B Ka4eCcTBe OCHOBHbIX KpUTEPUEB MCMONb30BANUCh
Macca Tena 1 guratenbHas akTUBHOCTb NOAOMbITHBIX KPbIC. [ns NpOBEAEHUS XPOHUYECKOTO AKCNEPUMEHTA MO OLiEHKE
ANUTENBHOrO MCMOMb30BaHNS UCMbITYEMON KOPMOBOM 400aBKM B KA4ECTBE MOLENN A1 IKCNIEPUMEHTABHO OLIEHKM Bbl-
Bop TaKKX XMBOTHBIX Kak labopaTopHble KpbIChl 0OYCMOBIEH YHUBEPCANBHOCTBLIO 4AHHOIO BMAA A4N1s hapMakonoriye-
CKIX MCCrefoBaHNA B MUPOBOM NPaKTUKE, Kak B OTHOLLEHWW YeN0BEKa, Tak U Ans AOMALLHWX, B TOM YMCNe NPOAYKTMBHbIX
BMZOB XKWUBOTHBIX.

3yyeHure kopmoBor JobaBku NPOBOAMIIOCH C MCMOMNb30BaHWEM NepopanbHOro cnocoba BBeaeHus. XKUBOTHbIE
OMbITHBIX FPYNN Nony4Yanu kopMoByto Aobasky B hopme Bontocos. B coctase gobasku npucyTcTeoBan 6enkosbIi KOMMO-
HEHT eCTECTBEHHOrO NPOUCXOXAEHUS, COEANHEHUS KanbLmus 1 (OoCqop NPUPOLHOrO MPOUCXOXAEHUS U KpUCTanuyeckas
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cepa. B kayectBe (hopMooBpa3yIoLLero KOMNOHeHTa NPUMEHSNach KyKypy3Has Myka, B Ka4yeCTBe KOppureHTa — Hebonb-
LIOe KONNYECTBO HepahMHMPOBAHHOMO PACTUTENBHOMO Macna. XKMBOTHbIE KOHTPONMbHOW rpynmbl (1 rpynna) nonyvanu
«nnaue6o», COCTOALLME U3 MYKM M TOFO e pacTUTENbHOrO Macna. KpbiCbl 2-i OMbITHOW rpynMbl NOMy4anu B COCTaBe
Bontoca TepaneBTMYECKyI0 403y Npenapart B konuyectse 1 r/kr maccel Tena. B 6ontocax, npegHas3HaueHHbIX ANns XKWUBOT-
HbIX 3-e/ OMbITHON rPyNMbl CoAepXanach NATUKpaTHas TepaneBTUYeCkas AO3NPOBKa.

Mepen Ha4yanom OnbiTa y NATU XKUBOTHBIX 13 KaKOON rpynnbl U3 NONOCTM cepaua 6bino NponsseaeHo B3sTHe
KpOBM ANns (huKcaLmm HavanbHbIX MOPOdYHKLMOHANBHbIX NoKasaTteneit. 3a6op KpoBK NPOU3BOANICS B BaKyyMHYI0 Npo-
Bupky ¢ aHTukoarynsHtom EDTA-3. OnbiT gnuncsa 90 cyTok, npu aTom kaxable 10 gHel Npon3BOAUNOCH B3BELLMBAHWE
KMBOTHBIX U UX KNWUHUYECKUA OCMOTP (OLIEHKa [BUraTeNnbHOM akTUBHOCTU, ayTOrpyMUHN, ynoTpebneHne KopMa 1 BoAbl,
BHELUHWIA BUL LIEPCTHOrO NOKPOBA, Hannume BbIHYXOEHHbIX N03, YacToTa AedekaLnm, COCTOSHIE KaroBbIX Macc 1 MOYK).

[ns oueHkn 3chpeKTMBHOCTM NpOBEAEHHON paboTbl OLEHMBanK psig MOPOPYHKLMOHAMBHBIX NoKasaTenei
KPOBW: YPOBEHb NENKOLMTOB, IPUTPOLMTOB, reMOrnobuHa, reMaTokpuTa, CpeaHuin 06bemM 3pUTPOLIMTOB, CpeaHee coaep-
aHue remornobuHa B 3pUTpoLmTax, ypoBeHb TPOMOOLMTOB, TPOMOOKPUTA, 303MHOPMOB, NANOYKOSAEPHBIX U CUTMEH-
TOSIAEPHBIX HENTPOUNIOB, NMMMAOLIMTOB, MOHOLMTOB, 6a30(hMNOB M CKOPOCTL 0CedaHns apuTpountoB. Obwuit aHanms
KPOBW NPOBOAWIICS B HAYare 1 B KOHLE uccnegoBaHus.

o OKOHYaHWK 3KCNIEPUMEHTA NOCHE HAPKOTU3ALMM KUBOTHbIX B3ATHE KPOBM OCYLLECTBNAMNOCH 13 APEMHOMN BEHbI
B NPOBUPKYM C aHTUKoarynsHToM. [locne Yero XuBOTHbIE Bbin yMepLLBEHbI 'yMaHHbIM COCOBOM, 3aTeM MOABEPKEHbI
naToforoaHaTOMUYECKOMY BCKPbITUIO ANS M3Y4YEHUS BHYTPEHHIX OpraHoB. ccrieoBaHms KpoBM NPOBOAMIOCH C UCMONb-
30BaH1eM aBTOMaTUYeCcKoro rematonoruyeckoro aHanusartopa Mindray BC-2800Vet.

CraTUCTWYecKuin aHanu3 NOMyYeHHbIX CBEAEHWA OCYLLECTBAAMNCA C MOMOLLBID NPOrpaMMHOT0 MPUNOXEHNS
Microsoft Office Excel, ¢ ncnons3osannem cTaHaapTHbIX METOAOB BapyaLMOHHON CTaTUCTUKKA. [INs oLeHkn cTatuctuye-
CKOW 3HAUMMOCTH NPUMEHSNCS kputepuin CThioaeHTa.

Pesynbmambi1 uccnedoearull. Pe3ynbtatbl aHanuaa nomnyyeHHbIX CBEAEHUN NpeacTaBneHbl B Tabnuue.

Mpu aHanu3e cocTosiHUS Benoii KPOBM B HaYare UCCNeAoBaHNs BbiNo YCTAHOBMEHO, YTO KOMMYECTBO NeikoLu-
TOB BO BCEX MOLOMbITHBIX FPyNnax He BbIXOAMIO 3a npegenbl peepeHCHbIX 3HaYEHUI. B KOHLe OnbiTa B KOHTPONBHON
rpynne 0TMEYanuCb HeCyLLECTBEHHbIE pasnnimns ¢ hoHOBbIMM 3HauYeHnaMM (5,0%). B 1-i 1 2-i1 onbITHBIX rpynnax oTMe-
4aeTCs BbIpaXeHHOE NOBbILLEHWe AaHHOMO nokasatens Ha 52,8% 1 49,6% cooTBeTCTBEHHO. Mexay KOHTPOSBbHO W OMbIT-
HbIMU rpynnamn ycTaHoBneHo pasnuums B 54,1% — B 1-i rpynne v 56,1% — B0 2-# rpynne B Nonb3y ONbITHbIX rpyn.

CnepoBatenbHO, UCNONb30BaHUE UCTbITyeMo AobaBku cnocobCTBOBAIO YBENNYEHWIO KONIMYECTBA TENKOLUTOB
B 06eunx OMbITHBIX rPynnax B pamMkax HOPMaTUBHbIX rpaHnL,. YTo NO3BONSET rOBOPUTL 06 OTCYTCTBUM NPOSIBIIEHMIA NaTO-
NOTMYECKoro xapaktepa, npu 3TOM YBENUYeHne KonmyecTa O6LLEro Yncna NenkoLmnToB MOXET KOCBEHHO CBUAETENb-
CTBOBATb O MONOXUTENBHOM BNUSHUW NpenapaTta Ha akTUBaLMio 1 NOAAep)KaHUe KNETOYHOrO UMMYHUTETA NOAOMbITHBIX
XUBOTHbIX.

Mpu aHann3e MopdONOrNYECcKoro CocTaBa NeMKOLMTOB B COCTaBE NIEMKOrpamMMbl BbIN0 YCTAHOBMEHO, YTO Ypo-
BEHb 9031HOUNOB B KPOBM KPbIC BCEX FPYMN HA HA4asno OnbITa HAXOAWNCA B npeaenax pedepeHCHbIX 3HaYeHuiA. K KoHLy
9KCMEPUMEHTA B KOHTPONBHON rPynne 0TMEYaeTCs HECYLLECTBEHHBIN POCT AaHHOTO nokasatens Ha 5%. B 06eux onbITHbIX
rpynnax aHanu3 nokasan oTCyTCTBME 03MHODUIOB B KPOBM. [iuHamuka nokasateneit nanoykosaepHbIX HEMTPOMUIOB 1
6a30h1noB CBNAETENLCTBYET NULLL O BO3PACTHBIX 3MEHEHUSIX B OPraH13Max KpbIC 1 He NpeLcTaBnseT NpakTUYeCcKomn
3HAYMMOCTMH.

Mpu oLeHKe comepaHns CerMeHTOSAEPHbIX HEMTPOMIIOB B KPOBW MOAOMbITHLIX XMBOTHBIX HA HAYamno onbiTa
He ObIfIo YCTAHOBMEHO 3HAYMMBIX OTKMOHEHW. B TeueHune akcnepumeHTansHom paboTsl BO BCeX rpynnax Habnioganoch
CHWKEeHWe AaHHOro nokasatens. [ins KOHTPONbHON rpynnbl pas3nuymns ¢ (hOHOBLIMM NOKa3aTeNsMi COCTaBUMIN B CPeSHEM
52,1% (P<0.05), a na 1- u 2-i onbITHbIX rpynn — 41,2% (P<0.05) n 49,5% (P<0.01) cooTBETCTBEHHO.

Pasnuune B nokasatensx B KOHLE 3KCnepuMeHTa coctaBuna: 25,3% — Mexay KOHTPOMbHOW 1 1-i OnbITHOM rpyn-
now, n 5,5% — Mexzy KOHTPOSbHON W 2-1 ONMbITHOM B NOSb3Y OMbITHBIX FPYNH.

Mpw oueHKe Aonm ysactus NumMoumUToB BbINo YCTAHOBNEHO, YTO AaHHBIN NapameTp NenkouUTapHoi (opmysbi
BO BCEX Ipynnax B TEYEHWe JKCNePUMEHTaNbHOM paboTbl He BbIXOAMI 3@ PaMKu ped)epeHCHbIX rpaHnL, U UMen NOMoXu-
TeNbHy'0 ANHaMKKy. B koHTponbHoM rpynne uameHerus coctasunu 40% (P<0.05), B 1-i onbiTHOM — 36,8%, BO 2-1 OMbIT-
HoW — 46,2% (P<0.01). Pasnuune mMexay KOHTPOMbHOM W 1-7 ONbITHOW rpynnoi — 6% B NOMb3y KOHTPONS, @ MeXay KOH-
TPOMBHOM M 2-11 ONbITHOM — 0,8% B NONb3y ONbITHOM rPyNMbI.

Pasnuune B nokasartensx B KOHLE 3KCnepumeHTa coctaBuna: 25,3% — Mexay KOHTPONbHOW 1 1-i OnbITHOM rpyn-
now, 1 5,5% — Mexay KOHTPONbHOW 1 2-1 OMbITHOW B NOSb3Y OMbITHBIX FPYMM.

Mpw oLeHKe 40K y4acTus MIMAOLMUTOB BbINIO YCTAHOBEHO, YTO AaHHbLIN NapameTp NenkoLUTapHoO (opmyrbl
BO BCEX rpynnax B TEYEHWe aKCnepuMeHTanbHoN paboTbl He BbIXOAWM 3a PaMKi PehepeHCHbIX rpaHuL, 1 UMEN NonoXu-
TeNbHYK AUHaMUKy. B koHTponbHOM rpynne uameHenus coctasumm 40% (P<0.05), B 1-# onbiTHOM — 36,8%, BO 2-7 ONbIT-
HoM — 46,2% (P<0.01). Pasnuune mexay KOHTPOMbHOM W 1-11 OMbITHOW rpynnor — 6% B NOMb3y KOHTPONS, @ MeXay KOH-
TPOSbHOM 1 2-1 onbITHOM — 0,8% B NOMbL3Y OMbITHOM rPYMbI.

77



BemepuHapusi u 300mexHus

Veterinary medicine and zootechnics

3HayanbHbIN 1 MHANBHbIA YPOBEHb MOHOLMTOB ANS XKUBOTHbIX BCEX NOLOMbITHLIX PYNN HAXOAWMCA B Npede-
nax HOpMaTUBHbIX rpaHnL,. K KOHLY OMbiTa B KOHTPOIbHOM 1 1-11 OMbITHON rpynnax oTMeYaeTcs Bo3pacTaHue AaHHOro
nokasatens Ha 73,3% 1 Ha 11,4% COOTBETCTBEHHO, a BO 2-1 ONbITHOI OTpULAaTENbHbIA pocT Ha 33,3%. B KOHTPONBLHOM U
1-1 OMbITHOW rpynnax UCXOAHas KOHLEHTPaLMs MOHOLMTOB B KPOBW UAEHTUYHA, @ NPU CPaBHEHWUW (DMHAsbHBIX NOKasaTe-
Nen KOHTPOMBHOW W 2-1 OMbITHOW rpynn pasnuuue coctasuno 17,9% B Nonb3y KOHTpONS.

Takum 06pa3om, No COCTOSHMIO AMHAMMKIA NTENKOOPMYITbl MOXHO FOBOPUTL MPEVMYLLECTBEHHO O BO3PACTHbIX
W3MEHEHMSX Y NOZOMNbITHBIX KPbIC, BUSHWE Npenapata npu 1cnonb3oBaHuu TepaneBTUYECKO JO3UPOBKE 1 Npu ee 3a-
BbILUEHHbIX 3HAYEHWSIX HA NPOLIEHTHOM COCTaBe PasfnnyHbIX BULOB NENKOLMTOB HE CYLLECTBEHHO HE OTpaaeTCs.

Tabnuua

OnHamuka MopdodyHKUMOHANBHBIX NOKasaTenemn KpoBM KpbIC

Mokasaten PedbepeHcHble | KoHTponbHas rpynna 1-4 onbITHag rpynna 2-5 0MbITHasA rpynna
3HaYeHus (oH 60 gHen (hOH 60 gHen (OOH 60 aHen

TeitkoumTbt, 109/ 29153 | 7,860,262 | 8,250,768 | 8,320,274 | 12,72+1,770 | 8,610,156 | 12,881,913
SpuTpoupThl, 1072/ 56-7.9 | 6,260,070 |4,93+0,176™] 6,580,178 | 5,780,493 | 6,690,393 | 5,52+0,468
FemormnobuH, r/n 120-180 | 121,4+1,45 [134,6+1,30"| 123,3+155 | 140,642,31 | 123,641,902 | 143,242 68"
FemartokpuT, % 36-46 36,3£0,60 | 38,4+045 | 36,7+1,08 | 43,4+0,88" | 36,2+1,60 | 42,4+0,98*
Cpenni obem 50,0-77,8 | 51,242,36 | 49,7£0,37 | 52,0¢2,58 | 51,1+041 | 51,5¢1,14 | 50,6+0,53
3pUTPOLNTOB, (N1
Cpenee Conepiarue 1emMo- | - 160 93 1| 4534036 | 1512011 | 1524017 | 1524007 | 1524005 | 1524011
rnobuHa B 3puUTpoLmTaX, nr
TpomBouyTs, 109/ 100-1610  |310,2421,51| 409,8+456 |291,5+25,06|465,0+27,9M 27342413 6|467,6211, 47/
TpoMBoKpHT, % 0,12-04 | 0,170,014 | 0,23+0,025 | 0,18+0,025 | 0,23+0,015 | 0,230,022 | 0,29+0,031
QoanHounbl, % 0,5-5 1,8+0,22 0,4+0,27 2,8+0,48 0,0+0,00 1,2+0,22 0,0+0,00
ManodkosaepHble, % 0-1 2,20£0,418 | 0,800,224 | 1,250,250 | 1,00£0,000 | 1,00£0,000 | 1,00+0,000
CermeHTosgepHbie, % 10-50 38,024,14 | 18,24249" | 38,84515 | 22,8+1,88" | 38,0+2,69 | 19,4164
TmbouuTl, % 50-93 52,024,50 | 72,842,10" | 50,0+8,11 | 684+1,75 | 50,241,78 | 734+2,08"
MoHoupTb, % 28 4,500,645 | 7,80+0,652" | 7,00+3,488 | 7,801,710 | 9,601,351 | 6,40+0,570
Basodunsl, % 0-1 0,8£042 | 000,00 | 0,3+0,25 | 0,0+0,00 | 0,0£0,0 0,0£0,00
CKOpOCT, OCOABHAA IPUT- | 4495 | 1,040,00 | 142027 | 132025 | 108000 | 10000 | 182042
POLMTOB, MM/Y

Mpumeyarue: * - P<0.05; M - P<0.01; ™ - P<0.001 — no OTHOLLEHWIO K (POHOBLIM 3HAUEHUSAIM;
*- P<0.05; ** - P<0.01; *** - P<0.001 — N0 OTHOLLEHWHO K MO3UTUBHBLIM KOHTPOIBHBIM 3HAYEHNSAM.

AHanu3 cocTosiHUA KPaCHOW KPOBM MO3BOMMIT YCTAHOBUTb, YTO YPOBEHb 9PUTPOLIMTOB B HaYasne aKcrepumeHTa
HaxoAuncs B npefenax HopMaTUBHbIX 3HaYeHWI. B 3aBepLueHnm aKCnepruMeHTa AaHHbIN NokasaTenb CHU3WUMCA MO OTHO-
LWEHWIO K M3HAYamnbHbIM 3HaYeHUsM Ha 21,3% B KOHTPONbHOM, Ha 12,2% B 1-11 onbITHOM 1 Ha 17,4% BO 2-/ OMbITHOM
rpynnax. Pasnuuns Mexay KOHTPOMbHOW W OMbITHbIMK rpynnamu coctaBunm 17,1% n 12% B nonb3ay OMbITHBIX rpynn.
CHVXEHWe 3pUTPOLIMTOB K KOHLLY OMbITa MPOUCXOAMMO0 BO BCEX NOAOMbITHBIX rpynnax. YYuTbiBas Hanuume oguHakoBbIX
YCNOBUI COAEPXaHNS 1 aaeKBaTHOro KOPMIEH!s, COOTBETCTBYIOLLIETO (hU3MONOrNYECKMM HOpMaM, criefyeT npeamnorno-
XUTb JENCTBIE Ha OPraHN3M KpbIC Kakoro-nnbo BHELHero CTpeccoBoro daktopa. OfHaKo UCMonb30BaHUe UCTbITYeMON
A06aBku B 06emnx OMbITHBIX rpynnax no3BOAAT OTMETUTL Pa3HNLY NO OTHOLLEHWIO K 3HAYEHUAM KOHTPOIbHOW rpynnbl, B
KOTOPOW KOMNYECTBO IPUTPOLMTOB CHU3MIOCH 3aMETHO HUXE MUHUMANbHOM rpaHNLbl HOPMbI.

CopepxaHue remornobuHa Ha Ha4aso onbiTa BO BCEX rpynnax onpeaensncs B npegenax peyepeHcHbIX 3Have-
HUI, Brivke K MUHUManbHOMY NoKasaTesnio 3HaYeHNA HOPMbI.

B 3aBepLueHun akcnepumeHTanbHoM paboTbl coaepkaHue apuTpoLmUToobpasyoLero NMrMeHTa noBbICUNOCH B
koHTposbHow rpynne Ha 10,9% (P<0.01), a B 1-7 1 2-1 onbiTHBIX Ha 14% (P<0.01) n Ha 15,9% (P<0.01) cooTBETCTBEHHO.
Pa3nuunsa huHanbHbIX nokasaternei remMornobuHa Mexzay KOHTPOSbHOW W ONbITHBIMK rpynnamu coctasunm: 4,5% — ans
1-1 rpynnbl 1 6,4% (P<0.05) — ang 2-1 rpynnbl B N0Mb3Y ONbITHBIX FPYNM.

YpoBEHb reMaToKpUTHOW BENUYMHBI B Ha4ane 3KkcnepemMeHTa BO BCEX rpynnax onpefensnca B npegenax gu-
310MI0rNYECKO HOPMbI, BIIVXKE K HXKHEMY pedpepeHCHOMY nopory.

Mpy aHanu3e KOHEYHbIX 3Ha4eHuit Bbino YCTaHOBNEHO, YTO YPOBEHb rEMAaTOKPUTHON BENUYMHBI B KOHTPOIbHOM
rpynne noBbICUNCS HE3HAYUTENBHO — Ha 5,7%, a B 1-i1 1 2-1 onbITHBIX rpynnax — Ha 18,5% (P<0.01) n 17,2% (P<0.01)
COOTBETCTBEHHO. PasHuLa Mexay KOHTPONbHOM 1 1-i onbITHOW rpynnoi coctaeuna 13,1% (P<0.01), mexay KOHTPOMbHOM
n 2-11 onbiTHOM — 10,4% (P<0.05) B Nonb3y ONbITHBLIX rpynn.

N3meHeHus cpegHero obbema pUTPOLIMTOB W COLepkaHus reMornobuHa B HUX B TeYeHWe OnbiTa He UMeni
kakon-nnbo AuHamukn. [JaHHble noka3aTenu He BbIXOAWUNM 3@ PaMKW pedepeHCHbIX 3HAYEHUN 1 HAXOAUNNCH Ha OLHOM
YPOBHE BO BCEX rpynnax.
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AHanu3 guHamukin TPOMOOLMTOB NO3BOMNMUN YCTAHOBUTL, YTO B KOHLIE 3KCMEPUMEHTA MPOM3OLLNIO YBENNYEHNE
[aHHOro nokasaTens BO BCeX NOAOMNbITHbIX rpynnax Ha 5,0% — B koHTponbHOW, 59,5% (P<0.05) — B 1-# onbITHOM rpynne,
71,02% (P<0.001) — B0 2-# rpynne. B koHUe onbiTa 3HaYeHUst B OMbITHBIX rpynnax Obinn BonbLue, YeM B KOHTPOME Ha
13,48% v 14,11% cooTBETCTBEHHO B 1-/1 M 2-1 rpynnax. [pu 3TOM 3Ha4eHus TPOMOOKpUTa UMENN TEHAEHLMIO K YBENW-
YeHUI0 BO BCEX rpynnax B KOHLE OMbITa, HO MEXIy rpynnamu pasnuuni BolsBneHo He bbino. CriegyeT ckasatb, YTO yBe-
NMYeHmne KonnyecTBa TPOMOOLMTOB B OMbITHBIX FPyNnax NPOMCXOANIIO Ha YPOBHE HINKE CPEAHMUX 3HAYEHU pedpepeHCHbIX
rpaHuu. [locTyn K BOZE Y XMBOTHBIX BCEX rpynn Obln OpraHM3oBaH OAMHAKOBbIM 06pa3oM. Mcxoas U3 aToro CTaHoBUTCS
BO3MOXHbIM UCKIHOUUTb 9PEKT OT CryLLEeHNs KPOBU, BbI3BAHHOrO 06E3BOXMBAHWNEM OpraH13Ma, a Takke Hanndue nato-
normyeckoro TpomboLmTo3a. Yuntbisas 0Ly TEHAEHLMIO MOXHO NPEANONOXMTb NONOXUTENBHOE BAIMSHWE UCMONb3Y-
emoil 0obaBku Ha cogepkaHne TPOMOOLMTOB B KPOBY, @, CNEA0BATENbHO, W NOBbILLEHWE rEMOCTAaTUYECKON (PYHKLMK.

®oHOBbIE NOKa3aTenu CkopocTu ocedaHus aputpountos coctasuni: 1,0+0,000 Mm/d — Anst KOHTPONBHOM U 2-i
OMbITHOM rpynn, a Ans 1-i onbITHOM rpynnbl — 1,25+0,250 MM/, B KOHTPOMBHOMA 1 BO 2- OMbITHOW rpynnax ckopocTb
ocefaHns aputpoumToB Belpocna Ha 40% v 80% COOTBETCTBEHHO, a B 1-1 OMbITHO rpynne cHuaunacs Ha 20%. PasHuua
[aHHOro nokasatens Mexay KOHTPOIbHOW 1 1-i OnbITHOR rpynnoi cocTasuna 28,6% B NOMb3y KOHTPOIS, a MEXY KOH-
TPONBHOM W 2-i1 OnbITHOM 28,6% B MOMb3y OMbITHOM rpynnbl. 13 NpoBeAeHHOr0 aHanu3a BUAHO, YTO AMHaMMKa JaHHOro
napameTpa He OTIM4aeTcs JOCTOBEPHOCTbIO M3MEHEHWIA M €AMHON HANPaBIEHHOCTLH TEHAEHLWA.

B pesynbTaTe aHanm3a KpacHOM KpOBW, MOXHO CAenaTb BbIBOA, YTO MCMbITyemas AobaBka B pEKOMEHAYeMO
TepaneBTUYECKON A03€ M B [03e C NATUKPATHbIM NPEBbILEHNEM HE OKa3blBaeT HEraTUBHOMO AEMCTBUS HA KONMYECTBEH-
Hble NoKa3aTen NnapaMeTpoB KpacHOM KpoBW. HanpoTuB, Gbinn OTMeYEHbI BCe U3MEHEHNS, CBMAETENBCTBYHOLLME O CTU-
MYIPYIOLLEM BAMSHAW JAHHOTO KOMMEKCHOTO CPeACTBa Ha OpraHbl KpOBETBOPEHMS. [10 OTHOLLEHWMO K NokasaTensm
KMBOTHbIX KOHTPOMBHOM rpymbl B KOHLE SKCNEPUMEHTANBHOTO LIMKIA 0TMEYaeTCs TEHAEHUMS K YBENUYEHIO KONWUYEeCTBa
SPUTPOLMTOB, YPOBHS reMornobuHa, reMaToKpUTHOM BENNYMHBI. TaKkKe NOMOXMTENBHO PearnpyoT napameTpbl CUCTEMbI
remMocTasa, NoCKOrbKy B 06e1X OnbITHbIX Fpynnax NPOUCXOANUT YBENNYEHNE KONMYECTBEHHOIO COAEPXaHNs TPOMBOLUTOB.
Takke crnefyeT cka3aTb, YTO MpU UCCNEOOBAHWM NOKa3aTenen, XapakTepuayoLWwmx COCTOSHIWE KpaCHOW KPOBW, Takxke
ObIn0 YCTaHOBNEHO NOBbILLIEHME KONMYeCcTBa 06LLEro Yncna nemkoLmuToB.

Bce 371 3aMeHeHus HOCAT KOMMEKCHbBIN XapaKTep, Y4To AaeT BO3MOXHOCTb FOBOPUTL 0B OTCYTCTBIM CIy4ainHOro
npoucxoxaeHus Habniogaembix sBneHunin. Mcnbityemas gobaeka, covetaet B cebe Gorateniumx KOMNNeKe MuHepanoB
MPUPOLHOrO NPOUCXOXAEHNS, AENCTBINE KOTOPbIX YCUNEHO COEAUHEHNAMI KanbLus 1 MUHEeparbHOM cepbl. AKTUBaLMS
NPOLLECCOB MUHEPANBHOTO U 3MEKTPONUTHOrO MeTabonmaMa B COYETAHUM C UCTMONb30BAHNEM FETKOYCBOSAEMbIX BEMKOBbIX
KOMMOHEHTOB cO3faeT BCe HeobX0AMMble YCOBUS ANS YNYYLLEHUS KaYECTBEHHOTO (DYHKLMOHMPOBAHUS BCEX OCTabHbIX
rpynn obmeHa BeLecTs. Cuctema KpoBETBOPEHMUS Hanbonee YyBCTBUTENbHA K NoBoMy aeduLnUTapHOMY U TOKCUYECKOMY
COCTOSIHMIO B OpraH13me, no 3TOM NpUYKMHE KPOBb MCMOMb3yeTCs B TabopaToOpHON AMarHOCTUKE Kak LIEHHBIA MapKep MHO-
MMX NATONOMMYECKNX SBIEHNN.

Wcxons 3 aToro, hapmakonornieckoe encTemue UcnblTyemoit fo6aBky B 4aHHOM CErMEHTE OLLEHKM €€ BIIMSHUA
NPVBOOMT K KOPPEKLMM MOKa3aTenen KpacHom, Genoi KpoBM U TPOMOOLMTOB, YTO CO3OAET YCIOBUS ANSt KAYECTBEHHOM
TKQHEBOW OKCUreHaLmM1, UMMYHHOW 3aLLy/Te OpraHu3ma u OnTUManbHo paboTbl CUCTEMBI FEMOCTa3a.

3aknroyeHue. Vicrnonb3oBaHue KOPMOBON J0OABKM B TEPaNeBTUYECKON JO3MPOBKE W B NATUKPATHOM YBENMYe-
HWM 003bl HE BbI3bIBAET HEraTUBHbBIX A(EKTOB CO CTOPOHbI FEMATONOMMYeCcK1X nokasarenei. Mpu aToMm ycTaHoBNEHO
NOBbILLIEHWE KONMYECTBa NENKOLMUTOB B pamKkax pethepeHCHbIX rpaHiL, YTO CBUOETENLCTBYET O MOBLILLEHUM aKTUBHOCTM
KNETOYHOrO MIMMYHUTETA; OTMEYEHO YBENUYEHME KOHLEHTpALMK remorniobrHa 1 reMaToKpUTHON BEMUYMHBI, YTO Crnocob-
CTBYET NOBbILUEHMIO (DYHKLMOHAMBHBIX XapaKTEPUCTUK KPACHOW KPOBW; YBENUUMBAETCS KONMYECTBO TPOMOOLIMTOB, OTBE-
YaroLMX 3a KayecTBO paboTbl CUCTEMbI FeMOCTa3a.
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Pestome. Bcmambe npedcmaereHbi pe3ynsmamsi delicmeus kopmosol dobasku, codepxauyell eyMUHosble 8eWECmea, 2yMUHO8bIe
Kucromsl u gbynbeossle kucromsl, «Peacun l'ymuk Xeanc» Ha 2emamornozuyeckue nokasameru Kpogu Mofio4HbIX kopos. Kopmosas
Oobaska «Peacun l'ymuk Xeanc» npousgedeHa u3 npupodHo20 eewecmea neoHapduma — npodykma aymugbukayuu OpesHuUx pac-
meHutl. SkcnepumeHm bbin nocmaesnieH Ha mono4yHom npoussodcmee ClIK «KpacHasi 3se3da» McaknuHckoeo palioHa Camapckol
obnacmu. Llenb uccnedosaruli — onpedeneHue Oelicmsusi kopmosoll 0obasku, codepxaluell 2ymuHosbie Kucnomsl, «Peacun 'ymuk
Xearicy Ha 2emamorioauyeckue nokasamenu Kpogu MOSTOYHbIX KOPO8 8 nepuod cyxocmos. [ns nocmaHoeku akcnepumerma 6binu
0bpa3o0saHbl 4 2pynnbi XUBOMHbIX U3 Yuca npodyKmUBHO20 N020/108bs1 (KOHMPOIbHas, OnbimHas-1, onbimHas-2, onbimHasi-3) no
15 201108 6 kaxdol. Koposb! u3 onbImHbIX 2pynn 8 cyxocmoliHbIi nepuod nomy4anu AonoTHUMESTbHO K OCHOBHOMY PauLUOHY, NPUHS-
momy 8 xo3siticmee 019 CyxocmoliHo20 omOesnieHus, Kopmosyro 00basKy Ha 0CHO8e eyMuHOo8bIX Kuciom «Peacun 'ymuk Xeancy e
cnedyrowjux dosax: 60,0 2 dns onbimHol-1 epynnbi xueomHbix, 80,0 & 0nst onbimHoU-2 2pynnki xugomHeix u 100,0 e dnsi onbIMHoU-
3 2pynnbI XusomHbIX, COOMeemcmeeHHO. KoHmposibHas epynna XueomHbIxX Haxo0uiach Ha OCHOBHOM PaULOHE CyXocmoliHo20 om-
OeneHus b6e3 dobasneHuss nodkopmku. Kposb K uccrnedogaHuo ombupanack 8 ympeHHUe Yacki neped KopmieHueM y 5 20108 Xu-
80MHbIX U3 Kaxdoll epynnbl, yyacmeyrowiel 8 akcnepumeHrme, dsaxdb. [lepsbili 3a6op kposu npoussodunu e OeHb 3anycka, 8mo-
poll — 3a 3 OHsi 0o npednonazaemoll dambi omena. [lony4eHHble pe3ynbmambi 0cmosepHO Nodmeepx0datom, Ymo 88edeHue Kop-
moeoli dobasku Ha 0CHoBe 2yMUHO8bIX Kuciom «Peacun ymuk Xeancy» 8 cyxocmolHbili nepuod 6 dosuposke 80,0 2 Ha 2onosy 8
CYmKU yry4wiaem mMopghoio2uyeckue nokazamesu Kpogu no cpedHeMy 06bemy apumpoyumos, 2eMoaiobuHy, cpedHel KOHUeHmpa-
yuu 2emoznobuHa e apumpoyumax, nelikoyumam, Helimpoghunam u numgoyumam. Pesynsmamsi uccrnedosaHusi Kposu XUSOMHbIX
2 u 3 onbiMHbIX 2pynn omauYanucs He 00CMOBEPHO.

KntoueBble cnoBa: ryMMHOBbIE KICIOTbI, KOpMOBas [Jo6aBKa, CyXOCTOMHbIN NepUOL, KPOBb, MPOLYKTUBHOCTL

Ona umtnpoBaHus: Patuesa A. A., baiimuwes M. X. Mopdonoruyeckue nokasaTenu KpoBu KOPOB NPy CKAapMAUBaHUM KOPMOBOA
pobasku «Peacun Mymuk Xeancy // Viasectus Camapckoi rocyaapCTBEHHON CenbCKOX03sMCTBeHHONM akagemun. 2025. T 10, Ne 2.
C. 81-86. DOI: 10.55170/1997-3225-2025-10-2-81-86
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MORPHOLOGICAL PARAMETERS OF COWS BLOOD
WHEN FEEDING THE FEED ADDITIVE "REASIL GUMIC HEALS"

Arina A. Ratseva', Murat Kh. Baymishev2™,
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Abstract. The article presents the results of the action of a feed additive containing humic substances, humic acids and fulvic acids,
"Reasil Gumic Heals" on hematological blood parameters of dairy cows. The feed additive "Reasil Gumic Heals" is made from the
natural substance leonardite, a product of the humification of ancient plants. The experiment was carried out at the dairy production of
the Krasnaya Zvezda dairy Complex in the Isakli district of the Samara region. The purpose of the research is to determine the effect
of a feed additive containing humic acids, "Reasil Gumic Heals" on hematological blood parameters of dairy cows during the dry
season. To carry out the experiment, 4 groups of animals were formed among the productive livestock (control, experimental-1, ex-
perimental-2, experimental-3) with 15 heads each. During the dry period, cows from the experimental groups received, in addition to
the basic diet adopted on the farm for the dry department, a feed additive based on humic acids, Realisil Gumic Heals, in the following
doses: 60.0 g for the experimental group of animals, 80.0 g for the experimental group of animals, and 100.0 g for the experimental
group of animals.3 groups of animals, respectively. The control group of animals was on the main diet of the dry period without the
addition of top dressing. Blood for the study was taken twice in the morning before feeding from 5 heads of animals from each group
participating in the experiment. The first blood sample was taken on the day of the drying off, the second — 3 days before the expected
calving date. The obtained results reliably confirm that the introduction of a feed additive based on humic acids "Restacil Gumic Heals"
in the dry season at a dosage of 80.0_g per head per day improves the morphological parameters of blood in terms of the average
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volume of red blood cells, hemoglobin, the average concentration of hemoglobin in red blood cells, leukocytes, neutrophils and lym-
phocytes. The results of the blood test of animals of the 2nd and 3rd experimental groups did not differ significantly.

Keywords: humic acids, feed additive, dry period, blood, productivity

For citation: Ratseva, A. A., Baymishev, M. Kh. (2025). Morphological parameters of cows blood when feeding the feed additive
"Reasil Gumic Heals". Izvestiia Samarskoi gosudarstvennoi selskokhoziaistvennoi akademii (Bulletin Samara State Agricultural Acad-
emy). 10, 2. 81-86. (in Russ.) DOI: 10.55170/1997-3225-2025-10-2-81-86

KntoueBoit ponbto B packpbITW NPOAYKTUBHOMO NOTEHLMANa KOPOB B YCIIOBUSX MHTEHCUBHOTO MOMOYHOTO CKO-
TOBOLCTBA SIBNSAETCS BEPHbIA 1 cOanaHcMpoBaHHbIN MO COAEPaHMI0 BUTAMWHOB PaLyoH. [onHOpaLMOHHOE KopMieHue
3HAUUTENbHO BMSIET Ha PU3NOMOMMYECKOe COCTOSIHIE, 300POBLE, PENPOAYKTUBHbIE (OYHKLIMM, NPOLYKTUBHOCTb KMBOT-
HbIX 1 Ka4eCTBO Nony4YaemMon npoaykuuu. [1, 2]

/cnonb3oBaHWe COBPEMEHHBIX TEXHOMOMMIA MPON3BOACTBA 3HAYMTENBHO MOBLICKIO NPOAYKTUBHOCTb CENMbCKO-
XO3SIICTBEHHBIX XUBOTHbIX, YNY4LWIKXIO 3PHEKTUBHOCTb MCNOMNb30BaHUS KOPMOB W SkoHOMUYeckue nokasatenu AMK. Oa-
HaKO, 3TO NPUBENIO K HOBbIM TPYAHOCTSAM, CBSI3aHHbLIM C 3a60neBaHusIMY 0BOMeHa BELLECTB Y XUBOTHBIX, YTO CTABUT Nepeq
YYEHbIMM M MPAKTUKaM1 MHOXECTBO BOMPOCOB O KOPMNEHUH. [3, 4]

WccnenoBaHie MopdonorMieckoro coctaBa KpoBM SIBNSIETCA OCHOBHOW 3aaayen B onpeaeneHun guanonoru-
4eCKOro COCTOSIHMS OpraHnM3Ma XMBOTHOrO. [lokasaTenu KpoBM UrpatoT KIKOYEBYH ponib B ONPEeAEeneHu roMmeocTtasa op-
raHu3Ma 1 CMeLLIEHMM NoKasaTenei, noj BIUSHUEM BHOCUMbIX B PaLMOH 1 YCIIOBUSt COAEPKaHUS UMEHEHNIA. [5, 6, 7]

B nocnegtme rogpl, B KOPMIEHUM BbICOKONPOAYKTHUBHbBIX KOPOB, BCE YaLLle MPUMEHSIOT KOPMOBbIE A0OABKM Ha OC-
HOBE TYMWUHOBbIX KWCTOT C LIEMb0 OCYLLECTBIIEHNS KOPPEKLMM OOMEHHBIX W MULLEBAPUTENbHBLIX NPOLIECCOB OpraH1ama u
AanbHeNLLEro BO3AENCTBIS HA YPOBEHD UX MPOAYKTUBHOCTU. 3a4aCTyio, Jaxe Npu NPaBUNbHOM 1 cBanaHCUpOBaHHOM KOpM-
TNEHUV XMBOTHBIX, HE BCeraa yaaeTcst A0CTUYb XeMaeMblX Pe3yrbTaToB B WX MPOAYKTMBHOCTW. B Halen CcTpaHe ecTb gocTa-
TOYHO Pa3HOODPAa3HbIX KOPMOB 1M1t MOFIOYHOTO XMBOTHOBOACTBA. OHAKO, NPY MHTEHCUBHOM COAEPKAHNMN XNBOTHBIX 1 UX
BbICOKOW BOCMPUUMYMBOCTY K CTPECCY, UCMONb30BaHNe KOPMOBbIX 100aBOK CTaHOBUTCS Heobxoaumbim. [8, 9, 10, 11, 12]

B aT0M1 cBSA3M BaxHO MckaTb Oonee 3thDEKTUBHbIE U SKOHOMUYECKM OMpaBaaHHble KOPMOBbIe A06aBKM 1 U3y4aTb
WX BNMUSIHWME HA 0OMEH BELLECTB U NPOAYKTUBHOCTb JKUBOTHBIX Yepe3 PErynsipHbIn MOHUTOPWHI reMaTomnorieckux noka-
3ateneit KpoBu.

Lenb uccnedosanull: onpepenexne eicTens KOpMOBOM Lo6aBKM, COAEpX)aLLen ryMUHOBbIE KCOThI, «Pea-
cun M'ymuk Xeanc» Ha reMaTonornyeckie nokasarenu KpoBM MOMOYHBLIX KOPOB B MEpPUOA CYXOCTOS.

3adaya uccnedosaHull: M3y4nTb MOPGONOrNYECKE NOKA3aTENN KPOBU UCCIIeAyEMbIX rPYMn BbICOKOMPOLYK-
TMBHbIX KOPOB BO B3aMMOCBS3M OT 403l KOPMOBO fo6aBkK «Peacun Mymuk Xeancy» B cocTaBe paLuoHa 4o 3anycka 1 3a
3 OHS 0O npeanonaraeMoit aatel PofoB.

Mamepuanb! u MemodbI uccnedosaHull. [10CTaHOBKa OMbITa NPOXOAMNA B YCNOBUSX MOSIOYHOTO KOMMIeKca
CINK «KpacHas 3se3ga», WccaknmHekoro paoHa Camapckoi obnactu. [ing npoBeAeHUst OMbITHOW YacTu Uccnegyemon
TEMbI, HaMK ObInn CHOPMUPOBAHBI YETLIPE TPYNMbI CTENMBHBIX KOPOB YEPHO-MECTPON NOPOABI U WX FONITUHN3NPOBAHHBIX
nomen, B Nepuog, Nepes 3anyckoM, B KONM4ecTBe 15 ronos KMBOTHBIX B KaXaon. KMBOTHLIX B rpynnbl BolGMpani no npuH-
LMny nap-aHanoros, NpUHIMas BO BHAMaHWe VX BO3PacT, BEC, CTaaMi0 NaKTauuu, Nopody M Ce30H CUHXPOHM3auun. Bee
rPYNMbl XXMBOTHbIX B XOA€ SKCMEPUMEHTA HAXOAUMNCH B OLMHAKOBLIX 300TEXHUYECKNX YCMOBUSIX COAEPXaHs. B xo3siicTee
WNCMOMb3YKT CEHAXHO-KOHLIEHTPATHBIA TN KOPMIEHMS. PaUyoH KOPOB COCTABMSIOT C Y4ETOM (hU3MONOrM4ECKoro cocTos-
HUsI, BO3pacTa 1 YPOBHSI MOMIOYHOM NPOAYKTMBHOCTU. COAepKaHMe XMBOTHbIX B OTAENEHMSIX CTONNOBO-NPUBS3HOE.

Tabnuua 1
Cxema akcnepumeHTa
Mpynnbl KonuuectBo | [pogomkutenbHOCTb
y KopmneHue XMBOTHbIX
KMBOTHbIX TOMIOB, ONl. | 3KCMEepUMEHTA, JHEN
KoHTponbHas OcCHOBHOW paLMOH CyXOCTOHOrO OTAENEHNS
OnbiTHas-1 OCHOBHOW paLMOH CyXOCTOMHOTO OTAENEHNs + kopMoBas fobaska «Pea-

cun M'ymuk Xeancy 60,0 rp Ha 1 ronoBy B CyTKK

15 60 OCHOBHOW paLMOH CyxOCTOMHOrO OTAENeHMUs + kopMoBas fobaska «Pea-
cun MN'ymuk Xeanc» 80,0 rp Ha 1 ronosy B CyTKK

OCHOBHOW paLyOH CyXOCTOMHOrO OTAENeEHMs + kopMoBas fobaska «Pea-
cun MN'ymuk Xeancy 100,0 rp Ha 1 ronoey B CYTKM

OnbITHas-2

OnbITHas-3

KOHTpOﬂbHaﬂ rpynna BbICOKONPOAYKTUBHbIX KOPOB Haxodunacb Ha OCHOBHOM paluoHe CyXOCTOVIHOFO otaene-
HWA, BKITOYaloLLLEM B cebs COJTIOMY, 3€PHOCMECD, MNOACONMHEYHbI LIPOT, Tpay-npeMuKeC And KPC, conb, KyKypy3HbII7I cunoc
n TpaBFIHOVI cunoc. B onbITHbIX rpynnax *WBOTHbIX, MOMUMO OCHOBHOIO pauuoHa, B KOPMOCMECH nobaensnu KOPMOBYO
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pobasky «Peacun MN'ymuk Xeancy» B konunyectse 60,0, 80,0 n 100,0 r nopoLuka Ha kaxaoe XUBOTHOE B eHb, COOTBET-
CTBEHHO 3KCMepUMeHTarnbHoM rpynne. Kopmosas gobaBka CkapmnmBanach KOpoBam OnbITHBIX FPYnn B YTPEHHEE KOPM-
NeHue, eXeaHeBHO, B TEYEHIE BCETO Nepuoaa CyXocTos.

Mopdonornyeckuit aHann3 KpoBM NPOBOAMIN Y NATY XKMBOTHBIX 13 KON ONbITHON rpynnbl. YKMBOTHbIE OTOW-
panucb METOAOM CyyaliHON BbIBOPKK, C y4ETOM OAHOPOAHOCTM MO BO3PacTy, Nony, U3NONOr1YeCKOMy COCTOSIHUIO W
YCNOBMAM COAEPXaHMsi, YTO NO3BONSET CYMTaTh BbIOOPKY penpe3eHTaTMBHOM Ans AaHHOW rpynnbl. KpoBb oTbupani ¢
MOMOLLbKO BaKyyMHbIX NPOBUPOK Anst B3ATUS BEHO3HOW KPOBM, B YTPEHHME Yackl, 40 KOPMMEHWS B A€Hb 3anycka 1 3a
3 [HS 40 Npegnonaraemoit aatbl oTena. BakyyMHble npobupky Ans nonyyeHus LenbHON KPOBYW K MCCnefoBaHnio coaep-
XaT aktuBatop cBepTbiBaHus kposu O TA K3. Kaxablit nonyyeHHbIn obpaseL kpoBu Bbin 13yyeH Ha cepTucmnumMpoBaH-
HOM rematonoriyeckom obopygoeauu Mindray BC 2800vet B ycrnosusix nabopartopun Camapckoro [AY. Bee nonyyen-
Hble pe3ynbTaThl OblK NPOaHaNM3MPOBaHbI C UCMONb30BaHNEM BUOMETPUYECKIX METOLOB. JKCNEPUMEHTaNbHbIE AaH-
Hble Bbin NpoaHanNU3MpoBaHbl C MOMOLLBKD BapyaLMOHHON CTAaTUCTUKN ANns onpefenenus 4OCTOBEPHOCTU pasnnymii
MeXay CpaBH1BaeMbIMW NOKa3aTensMu, MCnonb3ys kputepuin CTbloaeHTa, ¢ MCrornb30BaHWEM NPOrPaMMHOTO KOMMeKkca
Microsoft Excel.

Pesynbmamsi uccnedosaHuil. Kopmosasi JobaBKka Ha OCHOBE NyMUHOBbIX KCnoT «Peacun Mymuk Xeancy siB-
NAeTCs KOPMOBO A0BABKOW LUMPOKOrO CieKTpa AENCTBUS 1 cnocobHa OCYLLECTBATL KOPPEKLIMIO OBMEHHBIX, UMMYHHbBIX
W NULLEBaAPMTENbHBIX NPOLECCOB OpraHMama, a Takke NpoLeccoB copbuu, 4To HENOCPEACTBEHHO BNUSIET HA CTENEHb
BOCMPOW3BOANTENBHOM (PYHKLMM M MPOAYKTUBHOCTW KOPOB. ['YMUHOBbIE KUCMOTbI B COCTABE KOPMOBOM A06aBKW ynyuy-
LalT nepeBapuBaHue Benka n yCBOEHWE KarbLysi, MUKPOINIEMEHTOB 1 NWUTATENbHbIX BELECTB. B opraHuame rymatbl
ONTUMM3MPYIOT COCTOSIHME XKenya0YHO-KMLLIEYHOrO TPaKTa, YTo, B CBOK 04epeab, yryyllaeT pe3nucTeHTHOCTb OpraHuama.
OpfHWM 13 OCHOBHbIX MEXaHU3MOB [eNCTBMS KOPMOBOM 06aBKN 3aKMOYAETCS BO BIIMSHAM N'YMUHOBBIX KUCIOT HA reMo-
1033, YBENM4MBas KPOBETBOPHYIO (DYHKLIMIO 1 KONMYECTBEHHDIA COCTaB (POPMEHHBIX 31IEMEHTOB KPACHO! KPOBM.

B Tabnuue 2 nokasaHo, kak kopmoBasi aobaska «Peacun l'ymuk Xeanc» BNvMsieT Ha MOpGhonornyeckue nokasa-
TENM KPOBW KOPOB B NEPUOL CYXOCTOS, B 3aBUCUMOCTY OT A03bl. Pe3ynbTaThl NpeacTaBneHbl B CPaBHEHNUN C nokasaTe-
NAMMU Ha MOMEHT 3anycka.

Tabnuua 2
MOp(bOJ'IOFMLleCKVIe NnoKasarenu KpoBW y UCCregyemblX rpynn Kopos
PechepeHcHble B neHb [pynnbl XMBOTHBIX (3@ 3 AHA [0 oTena)
lNokasarenb

3HaYeHus 3anycka KOHTPOMNbHas | OnbiTHas-1 OnbITHas-2 OnbITHas-3
OputpoLuTl, 1072/n 5,00-7,5 516£0,73 | 5029026 | 7034052 | 747015 | 7452021
35&5”””061’6“"39”'[’0””05' 41,00-56,00 | 52614152 | 5192+0,68 | 46,75+0,31% | 44,23+0,51* | 44,14+0,44*
FemornobuH, 1/ 90,00-120,00 | 103,02£0,53 | 107,484,51 | 112,21£3.24 | 119,16£2,10° | 118,94%3,22"
Cpennee conepxarive 9,80-1560 | 11,47£0,34 | 12,82£0,97 | 12,8740,26 | 15,13£0,82 | 15,09+047
remornobuHa B apuTpouMTax, nr
CpepHsist KoHLEeHTpauus
remorno6uHa B sputpountax | 300,00-370,00 | 321,13+5,06 | 323,12+7,14 | 339,98+1,72* | 348,23+5,92** | 348,623 40"
(apuTpouuMTapHbIA MHAEKC), /N
TpombouuTsl, 1091 260,00-700,00 | 260,85+69,52 | 265,31271,20 | 275,16+41,84 | 292,03£52,63 | 291,45+41,46

" 9
Ny, 10%, 4501200 | 10708122 | 1163£021 | 538+119° | 4.92£0.70% | 507+1,77*
JlenkoumuTapHas gopmyna
Basodunsl, % 0,002,00 | 000000 | 1,74¥0,08 | 161003 | 1,92¢002 | 1010,07
QoanHodunsl, % 300800 | 7,10+1,08 | 656£0,71 | 639+0,30 | 683040 | 6,85£0,22
1 0,

:i"'qu"q""”"" o 22,00-41,00 | 3532+0,14 | 3452+0,82 | 27,18+0,79* | 23,93+0,76* | 23,94+0,38"*
IOHble 2152020 | 197013 | 1,18%0,09 | 0,79£0,06 | 0,800,11
MManoykosaepHble 0,00-1,00 5,46+0,12 5,23+0,19 3,68+0,22 2,97+0,19 2,98+0,23
CermeHTosepHbIe 27714034 | 27,3240,53 | 22,3240,28* | 20,17+0,42** | 20,16+0,37**
TMGOLMTSI, % 200500 | 51,78+0,66 | 51,6846,37 | 61402061 | 63,71x0,48" | 63,72+0,34"
MoHoup b1, % 20,00-3500 | 579+1,32 | 550£0,23 | 3424053 | 3,61+0,90 | 356£0,81

Mpumeyarue: P<0,05% -P<0,01**; -P<0,001*** no cpasHeHuko ¢ pe3ynbmamamu uccrnedosaHull 8 deHb 3anycka.

BeeaeHne B paumMOH BbICOKONPOAYKTUBHBIX XMBOTHBIX KOPMOBOW A06aBku «Peacun MN'ymuk Xeanc» B 4o3n-
pogke 80,0 r Ha ronoBy B CyTKM, 4515 KOPOB BTOPOIA OMbITHOW rpynMbl, JOCTOBEPHO YBENWYMBAN0 Takne remaTonornye-
CK1e nokasaTenu, kak: reMmorfiobuH, CpeaHss KOHLEHTpauus reMornobuHa B apuTpoLmuTax, HeMTpodubl, B TOM Yucne
CErMeHTOsIAEPHbIE HEMTPOUIbI M MM OLMTLI. [JOCTOBEPHO CHU3UNMCH NOKasaTenu cpeaHero obbema apuTpoLMTOB
W NenKoLNTI.
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[MpoBOAs CPaBHUTENbHbIA aHANW3 NOMyYeHHbIX Pe3ynbTaToB UCCNeqoBaHNs KPOBM B AeHb 3anycka v 3a 3 OHS
[0 OoTena, Mbl HabnigaeM He3HauYUTeNbHOe YNyyLleHne nokasaTeneit y KOHTPONbHON rpyNMbl XUBOTHbIX, YTO, NO-BUAM-
MOMY, CBSI3aHO C NpeKpaLleHnem (hyHKLMM MOSTIOYHOM Xenesbl B nepuog cyxocTtos. CTaHaapThbl KOPMIEHUS XXMBOTHBIX B
CYXOCTOWHbI NepuoA NoApa3yMeBaloT Hannyme yCrnoBus Ans HakonneHus 1 BOCCTaHOBNEHWs 6anaHca Makpo- 1 MUKPO-
9MEeMEHTOB B OpraHu3Me MBOTHOTO Nocre A0EHWS 1 Nepea OTenoM, YTo noapasymeBaeT 06s3aTenbHoe Hanuune fo-
MOMHUTENbHBIX UCTOYHWUKOB NMUTATENbHbIX BELLECTB — KOPMOBBIX 06ABOK.

Y XWBOTHbIX OMbITHLIX FPYNN NOA BAMSHAEM NOAKOPMKM NPOU3OLLNN 3HAYMMbIE U3MEHEHUS B PACLUMPEHHbIX NO-
KasaTensx 9pUTPOLMTOB, KOTOPbIE FOBOPAT O BbINOSIHEHUM (DYHKLMW NEPEeHOca KUCHopoaa K TKaHAM 1 opraHam B opra-
HWU3Me XWBOTHOrO. Tak cpegHUn 0BbeM SPUTPOLMTOB Y KOPOB KOHTPOSBHOW rpynmbl 3@ 3 AHS A0 oTena bbin paBeH
51,92 mkm3, yTo Ha 5,17; 7,69 1 7,78 MKM® MeHbLLE, YeM Y XUBOTHBIX 1, 2 1 3 OMbITHON rPynnbl COOTBETCTBEHHO. Y4eHble
CwmupHos H.I". v TnsatynnuHa ®.I. B cBOMX paboTax onucbiBani yMeHbLIEHWE cpeaHero obbema apuTpoLMUTOB Ha (hoHe
NPUMEHEHUS TYMWUHOBbIX KACNOT, CBA3AHHOE C YBENMYeHneM obLuero coaepanmns aputpountos. [13]

3HaueHve remornobuHa y XMBOTHbIX ONbITHOW-2 rpynnbl 6bino pasHo 119,16 r/n, Yto Ha 16,14 r/n 6onblue, Yem
B [€Hb 3anycka, 1 Ha 11,68 r/n 6onbLue, YeM Y XMBOTHBLIX KOHTPONBHOM rpynnbl neped oTernom. CpeaHsist KOHLEHTpaLUms
remornobmHa B SpuTPOLMTaX Y XMBOTHBIX OMbITHOW-2 rpynnbl cocTaBuna 348,23 r/n, yto Ha 8,25 r/n 6onblue, Yem y xu-
BOTHbIX ONbITHOA-1 rpynnbl v Ha 0,39 r/n MeHbLLE, YeM Y KOPOB OMbITHOW-3 rpynnbl. PasHuLa Mexay pesynbTatamu KpoBu
XMBOTHBIX OMbITHOM-2 1 OMbITHOM-3 rpynnamm He AoCTOBepHa. Mpoun3BoanTensaMin KOPMOBOI 40OABKN 3aSBNEHO YITyyLle-
HWe nokasaTenei KpacHbIX KPOBSHbIX TeneL, 3a CHET YMEHbLLEHUS 06bema 3pUTPOLIMTOB 1 OGHOBPEMEHHOTO YBENNYEHNS
obLiero ux KonnyecTsa B COCTaBE KPOBW. YBENUYEHME NokasaTenel TpaHCNOpTUPOBKM KMCIOPOAA B KPOBW B NEPUO
CYXOCTOS M MOCNEAYHOLLEro pasaos SBNSETCA NONOXMTENbHLIM (PAKTOPOM, BAMSIOLLMM Ha 0OMEHHbIe MPOLLECChI BHYTPM
opraHuama. ViccneoBaHns MHOMX aBTOPOB NOATBEPKAAKOT, 4To AobaBka «Peacun N'ymuk Xeanc» ¢ ryMUHOBLIMU BeLLE-
CTBaMM MOMOraeT yNyuyLnNTb KPOBETBOPEHME Y XMBOTHBIX W BOCCTAHABINMBAET HOPMarbHble nokasaTenu Kposu. 310 Mo-
XET ObITb CBA3AHO C TEM, YTO OHA CHIKAET NMOBPEXAEHNS MOYEK U NEYEHM, a Takke cnocobCTBYeT HOpManu3aLun MuHe-
panbHOro coCTaBa KpoBM.

[MoaNMHHOE CHKEHWE nokasaTtenen NenkoLMToB OnbITHON-2 rpynnbl Ha 42,30% B CpaBHEHWUN C pe3ynbTaTamm
KPOBM XMBOTHbLIX KOHTPOSBHOM rPyNnbl CBUAETENBCTBYET O CHUXEHUM BIMSHWS BOCMANWUTENbHBIX NPOLECCOB Ha opra-
HW3M. CHIKEHME KONMMYECTBA NENKOLMTOB Y XWBOTHBIX B 3KCMEPUMEHTANbBHBIX rpynnax CBS3aHO C YBENYEHNEM YCBOSI-
emocTn Befika, a, cnegosaTerbHo, U ynydweHnem 3hheKTMBHOCTY py6LIOBOTO NULLEBAPEHUS Y KOPOB, KOTOPbIE MOMy-
yanu kopmoByto fobasky «Peacun MN'ymuk Xeancy B gosax 80,0 1 100,0 rpaMMoOB B CTPYKTYpe OCHOBHOIO paLMoHa.

OCHOBHbIE M3MEHEHWS! B NEAKOLMTaPHOM hopMyne 3aTPOHYNM NOKa3aTenu HeNTPOduIos, B TOM YUCTIE CETMEH-
TOSAEPHbIX HEATPOMUIOB, U NIMMGOLMTOB. Pe3ynbTaThl MCCea0BaHUs HEUTPOMUIIOB XNUBOTHBLIX KOHTPOIBHOW rpynmbl
coctaBunmn 34,52%, uto Ha 7,34; 10,59 n 10,58 % 6onblue, YeM Y OMbITHBIX FPYMMN XKMBOTHBIX. AHANOTMYHOE CHINKEHME
NOMyYeHHbIX pe3ynbTaToB Mbl HAOMIO4AEM U B CETMEHTOSAEPHbIX HENTPOMnax. CHUKEHWE KONMYeCTBa HEMTPO(UIOB
Ha (HOHE MOBLILLEHMS KOMMYECTBA 303MHOGUIIOB B Npefenax (hu3nonorniyeckoin HopMbl CBA3aHO € HM3NONOTMYECKM
YBENUYEHWNEM 3aLLUMTHBIX (DYHKLMIA opraHuama nepeq otenioMm. Cnycts Mecsl, nocne pogoBs, 3TW nokasaTenu OOmKHbI
ObITb paBHbI NOKA3aTENH Nepes 3anyckoM, BHE YCNOBUIA NPUMEHEHNS KOPMOBOW A00OABKM HA OCHOBE IYMUHOBbIX KUACIOT.
OTY B3aUMOCBA3b ONWCLIBAKOT B CBOMX paboTax asTopbl barmaHos M.A., Metposckui I'.C. [14, 15]

Konuuectso numdoumto, HaobopoT, AOCTOBEPHO YBENMYMBAETCS Y XKMBOTHBIX OMbITHON-2 11 ONbITHOM-3 rpyn.
Pe3ynbTaThl UccnenoBaHus NMMMGOLNTOB A0 3anycka cocTaBnsioT 51,78%, uto Ha 11,93% MeHblue, YeM y KUBOTHbIX
OnNbITHOW-2 rpynmbl U Ha 11,94% MeHbLLE, YeM Y XMBOTHBIX OMbITHOW-3 rpynbl.

3aknoyeHue. Vicnonb3oBaHne kopmoBon fobaskn «Peacun MN'ymuk Xeanc» B foauposke 80,0 r Ha ronosy B
CYTKM B TEYEHME CyXOCTOMHOrO nepuosa A0CTOBEPHO YBENNYMBAET 3HAYEHMS NokasaTernei KpoBm Mo COAePXanuo reMo-
rnobuHa Ha 11,68 r/n, cpegHen KOHLEHTpaLmm remornobuHa B aputpouuTax — Ha 25,11 r/n n numdoumtos — Ha 12,03 %,
B CPaBHEHMM C pe3ynbTaTamm KOHTPOMbHOM rpynnbl. [pUMeHeHne AaHHOM [O3MPOBKM NOSKOPMKM, TAKKe, 4OCTOBEPHO
CHKaeT nokasatenu cpegHero obbema apuTpoLmMToB Ha 7,69 MkMS: neikounToB — Ha 6,71 109/n, HenTpodhunos — Ha
10,59 %, B TOM Yncne CermeHTosAepHbIM HENTPOKIoB — Ha 7,15 %, B CPAaBHEHWM C AaHHBIMM XWNBOTHbIX KOHTPOIBHOM
rpynnbl. MonoxutenbHbIin achekT kopmoBot obaBkn «Peacun Mymuk Xeanc» [OCTUraeTcs 3a CHET aHTUMOKCUAAHTHOTO
BO3AENCTBS 'YMWUHOBbIX KCOT Ha CTPYKTYPY KNETKM, YTO B CBOKO O4EPEab yBENn4MBaeT BenkoByo yCBOSIEMOCTb, HaKon-
NeHne BUTaMUHOB M MUHEPASIOB, @ Takke CNoCOOCTBYET YIyYLIEHUIO PE3NCTEHTHOCTU opraHn3Ma. Kopmosas fobaska
nokasbliBaeT HanborbLLY 3theKTUBHOCTL npu fo3uposke 80,0 rpaMmoB Ha rofoBy B AeHb. YBenuyeHue ao3bl 4o 100,0
rpaMMOB Takxe AaeT AOMNOSHUTENbHbIA NONOXUTENbHBIA 3MEKT, OAHAKO pasHULIA SBNSETCS HE3HAYUTENBHON, N0 CpaB-
HEHWIO C NpeablayLLei J030M, YTO AenaeT yBeNnnyeHe HopMbl KOPMIEeHUs HeLenecoobpasHbIM.
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Nzeecmus Camapckol eocydapcmeeHHOU cenbckoxo3alicmeeHHol akademuu. 2025. T. 10. Ne 2

Bulletin Samara state agricultural academy. 2025. Vol. 10. Ne 2

Camapckuit roCcyAapCTBEHHbIN arpapHbIi YHUBEPCUTET NpeanaraeT BCEM XenatLyuM acnupaHTam,
npenogasaTtensm, Hay4HbIM paboTHUKam onybnmkoBaTb pesynbTaTbl MCCNELOBaHMUIA B HAYYHOM XypHane «/3-
gecmus Camapckol 20cyO0apcmeeHHOU cerbCkoxo3stcmeeHHoU akademuuy. XypHan BKIOYEH B NEpeYeHb
PELiEH3MPYEMbIX HayUHbIX M3AaHUIA, B KOTOPbIX AOMKHbI ObITb 0NyBIMKOBaHbI OCHOBHBIE HAY4HbIE Pe3yNbTaThl
QmccepTaumini Ha CoMCKaHWe y4eHOM CTENEeHN KaHanaaTa HayK, Ha COMCKaHWe YY4EHOW CTENeHU JOKTopa Hayk.

K ny6nukauum B xypHane npuHUMatoTCs OpuUriHanbHble, He onyBrnkoBaHHble paHee OCHOBHbIE Hayy-
Hble pe3ynbTaTbl N0 CNeayLWMM HayYHbIM CMELManbHOCTAM U COOTBETCTBYHOLMM UM OTPACASM Hayk, Mo Ko-
TOPbIM NPUCYXOAKOTCS YYEHbIE CTEMNEHMN:

4.1.1. Obiee 3emneaenve 1 pacTeHNEBOACTBO (CEMNbCKOXO3SNCTBEHHbIE HayKM),

4.1.2. Cenekuusi, CEMEHOBOACTBO 1 BUOTEXHONOINS (CENbCKOXO3ANCTBEHHBIE HayKK),

4.1.2. Cenekums, CEMEHOBOACTBO M BroTexHonorus (bmonornyeckue Haykm),

4.1.3. Arpoxvmus, arponoyBoBefeHe, 3aliuTa 1 KapaHTUH PacTEHUI (CENbCKOXO3ANCTBEHHbIE HaYKM),
4.1.3.Arpoxumus, arponoyBOBEAEHME, 3aLLMTa U KapaHTUH pacTeHU (B1onormyeckme Haykm),

4.2.1. T1aTonorus XMBOTHbIX, MOPAPONOrus, (M3NONons, hapMakorionst 1 TOKCUKONOrust (BETEPUHAPHBIE Haykw),
4.2.1. T1aTonorus XmBOTHbIX, MOPKONIOrs, PU3NONOoNs, hapMakoriorst 1 TOKCUKONOris (61onoruyeckie Haykn),
4.2.4. YacTHast 300TeXHUs, KOPMIEHWe, TEXHONOMU NPUrOTOBSIEHNS KOPMOB 1 MPOU3BOACTBA NPOAYKLMM XN-
BOTHOBOZCTBA (CENbCKOXO3ANCTBEHHbBIE HAYKM),

4.2.4. YacTHast 300TEXHMS, KOPMIIEHUE, TEXHOMOMW NPUrOTOBMIEHNS KOPMOB M MPOU3BOACTBA NPOAYKLMM Xu-
BOTHOBOACTBA (Gronornyeckme Haykm),

4.2.5. PasBefeHue, cenekums, reHeTuka 1 GUOTEXHONOTUS XMBOTHBIX (CENbCKOXO3ANCTBEHHbBIE HAYKM),

4.3.1. TexHonoru, MaLlmHbl 1 060pyA0BaHKe Ans arponpPOMbILLIIEHHONO KOMMMEKCa (TEXHUYECKME HayKm)

MoanucHomn nHaeke B O6beanHeHHoM kaTanore «[Ipecca Poccumy — 84460.

[NepnoanyHoCTb Bbixoda — 4 pasa B rof.

Anpec pepakuunn: 446442, Camapckas obnactb, r. Kniens, n.r.t. Ycto-KnHenbckui, yn. YuebHas, 2.
Ten.: 8 939 754 04 86 (no6. 608), E-mail: ssaariz@mail.ru

TpeboBaHusA K 0hOpMNEHUIO CTaTen

CTaTbV NPeACTaBnsAoTCA Ha PYCCKOM S3bIKE B ANIEKTPOHHOM BUAE B PEAAKLMI0 Ha 3NEKTPOHHYHO MO-
4Ty XypHana ssaariz@mail.ru nubo 3arpyxatoTcs B IMYHOM KabuHeTe aBTopa Ha NnaTgopme Hay4HbIX XKyp-
HanoB «3Jko-BekTop» (https://bulletin.ssaa.ru). Ctatba Habupaetcs B pegaktope Microsoft WORD co cneay-
OLWMMM NapameTpamu cTpaHuubl. [ons: BepxHee — 2 cM, 1eBoe — 3 CM, HUXHee — 2,22 cM, npasoe — 1,0 cm.
Pasmep bymarn A4. Ctunb 06bI4HbIN. WpndT — Arial Narrow. Pasmep wpudta ocHOBHOro Tekcta — 13 T,
MEXCTPOYHbIN UHTEPBAN ANs TEKCTa — NONYTOPHbIA, ANs TabnuL, — OQMHAPHBIN, PEXUM BbipaBHUBAHUS — NO
LUMPWHe, pacCTaHOBKA NEpPeHOCOB — aBToOMaTuyeckas. AB3auHblil OTCTYN JOMKEH ObiTb OAMHAKOBLIM MO
Bcemy Tekcty (1,25 cm).

[1o OCHOBHOrO TekcTa CTaTbW MPUBOAAT CreaylLMe SneMeHTbl W34aTenbekoro O0gopMIEHNS
(3aTeM NOBTOPSIIOT HA AHIMMACKOM A3blKe): TUN cTaTbi; nHaeke YIK; 3arnasue; 0CHOBHble CBeAeHUs 06 aBTo-
pax (MMsi, 0TYECTBO, (hamunusi, HAaMMEHOBaHWE OpraHM3aLuum, rae paboTaeT Unn yunTcs aBTop, agpec opraHu-
3aLuu, ANEeKTPOHHbIN afpec aBTopa, OTKPbIThIN uaeHTudmrkaTop yuéHoro (ORCID); pestome (Heobxogumo ocse-
TUTb LieNb, METOAbI, pe3yNnbTaTbl C NPUBEAEHNEM KOIMYECTBEHHBIX AaHHbIX, YETKO CHOPMYNMPOBATL BbIBOADI,
obbem — 200-250 cnos, pasmep LWpudTa — 12 NT, MHTEpBan O0AMHAPHbIN), 5-7 KMOYEBLIX CIIOB (CrOBOCOYETa-
HWR). VIMeHa aBTOPOB MPWBOASAT B TPaHCIUTEPUPOBAHHOW (hopMe Ha natuHuue no FOCT 7.79 wnu B TOM
(hopMe, B KaKom €€ YCTaHOBWIT aBTop.

OCHOBHOM TeKCT Nybnmkyemoro mMaTepuana LoMmKkeH BbITb M3NOXEH ACHO, NakoHWYHO. B Havane cratbu
criegyeT KpaTko cpopmynmpoBaTh NpobnemaTiky UCCresoBaHmus (aKTyanbHOCTb), 3aTeM U3MNOXUTb Uesb uccre-
dosaHusi, 3a0ayu, Mamepuarisi U Memodsi uccriedogaHull, B KOHLE CTaTby — pe3ysibmamb| uccriedogaHull ¢ yka-
3aHWEM WX MPUKIALHOIO XapaKTepa, 3aK/YeHue.
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Information for authors

B TekcTe moryT BbITb TabnMLbI 1 pUCYHKW. NntocTpaTBHLIN MaTepuan 4OMmKeH BbiTb YETKUM, SICHbIM,
kayecTBEHHbIM. PopMynbl opopmnsalTCs B peaaktope opmyn MathType, B TekcTe cTaTby pa3meLLaoTcs no
LeHTpy. CTaTbs HE AOMKHA 3aKaH4MBaTLCA HOPMYIION, TabNMLEn, PUCYHKOM.

O6bem pykonucy 8-12 ctaHaapTHbIX CTPaHWL, TEKCTa, BKIYas Tabnuubl 1 pucyHku (He 6onee Tpex),
TabnuLbl JOMKHBI UMETb TEMATUYECKUI 3aroNoBOK, CIIOKHbIE PUCYHKW LOMKHbI ObITb CrpynnMpoBaHb!. 3arono-
BOK CTaTbM He JOImkeH coaepxaTb Gonee 70 3HaKOB.

B cnucok ucmo4HUKO8 BKMOYAKTCS 3anu1cu TONMbKO TEX PeCcypcoB, KOTOPbIE LATUPYHOTCS B OCHOBHOM
TeKcTe ctatbi. He gonyckalTca CCbINKM Ha Y4eOHUKM 1 yyeOHble nocobus! bubnuorpaduyeckyto 3a-
nuck coctaBnakT no FOCT P 7.0.5. Cnucok MCTOYHMKOB Ha aHrnunckom asbike (References) ocpopmnsi-
eTca cornacHo TpeboBaHuam APA (American Psychological Association). OTcbinku B TekCTe cTaThu 3a-
KNKoYatoT B KBagpaTHble Ckobku. brubnuorpadmyeckue 3anucy B CNMCKe MCTOYHUKOB HYMEPYIOT 1 pacronararTt
B NOpsZKe LIMTUPOBAHUS MCTOYHUKOB B TEKCTE CTaTbi. KONMYecTBO UCTOYHUKOB — He MeHee 10.

Mocrne 0CHOBHOIO TeKCTa CTaTbk pa3MeLLatoT (3aTeM NOBTOPSIOT HA aHMUACKOM S3bIKE) LOMONHUTENb-
Hble cBefeHns 06 aBTopax (y4€Hble 3BaHUs, y4eHble cTeneHu, apyrue (kpome ORCID) naeHTdmMKaLMoHHbIE
HOMepa aBTOPOB), CBEAEHUS O BKade Kaxaoro aBTopa, ykasaHue 00 OTCYTCTBUM WM HanMuuMm KOHAMKTa
WHTEPECOB, 1 AeTanu3aLmus Takoro KOHMMKTa B Criyyae ero Hannyus.

B KOHLe JOKyMeHTa HeobX0AMMO YyKasaTb, KakoW Hay4YHOW CreLmManbHOCTW M OTPACcnK Hayku COOTBET-
CTBYIOT NPELCTaBIEHHbIE B HEN HaYYHblE Pe3ynbTaThl.

3a copepxaHue cTaTby (TOYHOCTb MPUBOAMMBIX B PYKOMUCK UMTAT, (PAKTOB, CTATUCTUYECKUX JaHHbIX)
OTBETCTBEHHOCTb HECYT aBTOPbI.

MaTepuansl, 0popMIIEHNE KOTOPbLIX HE COOTBETCTBYET M3MNOXEHHbIM Bbille TpeboBaHWAM, peaKon-
nervei He paccMmatpusaloTcs. Bce noctynusLune pykonucu, 0oopMneHHbIe B COOTBETCTBUM C TpeHoBaHMAMM
XypHana, npoBepsTCs Ha KOPPEKTHOCTb 3aUMCTBOBAHMIA, OPUrMHANBHOCTb AOMKHA ObITb He Huxe 80 %.

Kaxpas cTaTbsl, NOCTYNMBLUAS HA pacCMOTPEHNe B XypHan «M3gecmusi Camapckoll 20cydapcmeeHHoU
cerbcKkoxo3aticmeeHHoU akadeMuuy», HanpaBnsaeTCs Ha peLeH3npoBaHmne. PelieH3npoBaHue cTaTen — 4ByXCTo-
POHHEE Crenoe (aHoHUMHOe). [Ins NOBbILLEHUS Ka4eCTBa peLieH3MPOBaHNS MaBHbI PeLakTop MOXeT OTnpaB-
NATb PELIEH3NI0 APYTM PEeLieH3EHTaM, He OTKPbIBas NPy 3TOM UMEH peLieH3eHTOoB. Konum peLieHanii MoryT BbiTb
npegocTaBeHbl Mo 3anpocy B MMHUCTEPCTBO Hayku U BbicLLero obpa3oBaHus Poccuitckon ®eaepaumu. B cny-
Yae OTpuLATENbHON PELIEH3WM CTaTbsl C peLieH3ner Bo3spalyaetcs aBTopy. OTKNOHEHHas CTaTbs MOXeT OblITb
MOBTOPHO MpefCTaBMneHa B peaakumio nocne gopaboTki No 3aMeyaHusm peLeH3eHToB. MNpuHsTble K nybnuka-
LM NN OTKIOHEHHbIE pedaKLMen pykonmucK aBTopamM He BO3BpaLLaTCs.
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