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ApanTUBHOCTb O6pa3L|,OB AYMeHd No coaepXXaHuto XXupa
B 3€pHe B yC/1oBUAX KpaCHOFlpCKOVI necocTtenu

B.A. ITonouckuii? ', A.B. Cymuna® > c.A. I'epacumosn*

"KpacHosIpck#uii rocy/lapCTBeHHBIN arpapHbIid YHUBEPCHUTET,
2. KpacHosipck, Pocculickas @edepayus
2Cubupckuii GemepanbHblli yHUBEPCUTET, 2. KpacHosipck, Pocculickas ®edepayus
3Xakacckuii rocygapcTBeHHbIN yHuBepcuteT uM. H.®. KaraHoBa,
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“KpacHOsIpCKH1T HayuyHO-UCCIIe/[0BaTeIbCKUM MHCTUTYT CebCKOTO X03sHCTBa — 0060C0b1eHHOe
noapaszeneHre ®TBHY «®eznepanbHbiii Uccief0BaTebCKUM LeHTp «KpacHOsIpcKuii HayyHBbIH

1ienTp CO PAH», 2. KpacHosipck, Pocculickas ®@edepayust
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AmnnoTanus. I1poBefieHo McciejoBaHYe C LeJIbIO BISIBIEHUS] M aHa/li3a BO3MOXKHOM CBSI3H MeX[y cofiep-
’KaHHeM >Kupa B 3epHe 00pasLiOB SlUMEHs ¥ YPOBHEM UX CTabM/IbHOCTH 110 JAHHOMY OMOXUMIYECKOMY NPH3HAKY.
B pabote ucnonbp30Baanch 1o 15 06pas1joB 1/1eHYaToro sYMeHs, KOTopble ObIIM BbIpAIlleHbI B TeUEHHE TPeX
net B ycnosusix KpacHospckoit necocrenu (OITX «MuHuHO», EMenbssHOBCKHMM paiioH KpacHOSpCKOro Kpas).
Knvmarnueckre ycioBus MO TofiaM MCC/Ief,0BaHUs CyILleCTBEHHO pa3/Inyanrch M0 TeMIepaTypHOMY PeXXUMY
Y KOJIMUYeCTBY OCa/IKOB B TeUeHHe BereTallMOHHOrO repuoza. ITocsie yDopKu pacTeHui B 3epHe SlUMeHs U3Mepsiii
coziep)kaHue >Xrpa XuMrueckuM MetooM 1o 'OCT 13496.15-97. Beruuc/siiv [iBa napaMmeTpa 5K0/10riuecKoi
IIaCTMYHOCTH 006pa3nioB (ko3 duipenT Bapuaryy Cv U TI0Kasarenb CTPeccoyCcToHUrBOCTY d) U YeThIpe rapame-
Tpa crabuibHOCTH 06pa3LjoB (T0Ka3aresib YPOBHs U cTabuibHOCTH copra ITYCC, napameTp roMeoCcTaTHYHOCTH
Hom, dakrop crabunbHoCcTH SF 1 MOKasarte/b CeeKLOHHOH 1{eHHOCTH copTa Cs). YCTaHOB/IEHO, UTO HAUMeHb-
11el BeJTMUMHOM TJIaCTUYHOCTH U HauOO/IbIINM 3HaYeHeM CTabM/IbHOCTH, @ COOTBETCTBEHHO, MUHUMAaJIbHOM
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CyMMOW PaHIOB IO COZIeP)KaHMUIO )KHPa B 3epHE /|Jisl yCI0BUK KpacHOSIPCKO# JIecoCTemny OTIUUMIUCH 06pa3Libl
stumeHsi CumoH u [Manmigym 4727. HaMeHee LIieHHBIMU 110 ITapaMeTpaM aalTUBHOCTH C MaKCUMasIbHOM CyM-
MO¥ PaHroB OKa3asuch 06pasiibt ssumenst I' 18619, T' 19589 u [IbireiH. [Toka3aHo, uto o6pasiibl sstumens ¢ 6osiee
BBICOKMM CO/lep>KaHHeM >KHpa B 3epHe XapaKTepU30Ba/iCh MIOBBIIIEHHBIMU 3HaYeHHUsIMU BCeX I1apaMeTpoB
CTabU/ILHOCTH T10 TOMY MPHU3HAKY, TPHUEM yKa3aHHasi [OJIOKUTe/IbHAs! CBsI3b Oblia CTaTUCTUYECKH [J0Ka3aHa
nns napametpa Cs. [TomyueHHBIH pe3y/nbTaT MOXKeT FOBOPUTB B 11013y TOTO, UTO NP YCIIELIHON Ce/IeKLIUY S4-
MeHsI Ha MaKCHMaJbHYI0 CTab1IbHOCTb 00PA3LIOB M0 MPU3HAKY COZIEPKAHUSI )KKpa B 3epHe He OYeT CHIKAThCs
YPOBeHb €r0 Mac/IMYHOCTH.

KimroueBbie cnoBa: Hordeum vulgare L., iyieH4aThIi sTaMeHb, MacIo, MOKa3aTesb IVIAaCTUYHOCTH, CTa-
OGUIBHOCTH COPTOB

3asiBieHHe 0 KOH(UIMKTe HHTePecoB. ABTODHI 3asIB/ISTIOT 00 OTCYTCTBUY KOH(IMKTa UHTEPECOB.
VicTopusi cTarbM: MOCTYIW/IA B pefakiyio 9 mapta 2022 ., npuHsTa K nybnukarmu 27 despans 2023 .

Jns yurupoBanus: ITonoHckuli B.U., CymuHa A.B., I'epacumog C.A. AJaniTUBHOCTb 00Pa3LIoB ;TUMeHSsI
TI0 CO/Iep’KaHUIo >KKpa B 3epHe B ycsioBUsix KpacHosipckoi iecoctenu // BectHuk Poccuiickoro yHuBepcuTeTa
Ipy»0b1 HapozioB. Cepusi: ATpOHOMMS U >)KMBOTHOBOACTBO. 2023. T. 18. Ne 2. C. 153—162. doi: 10.22363/2312-
797X-2023-18-2-153-162

Adaptability of barley varieties in terms of fat content in grain under
conditions of Krasnoyarsk forest-steppe

Vadim I. Polonsky"? , Alena V. Sumina® ~ =5, Sergey A. Gerasimov*

'Krasnoyarsk State Agrarian University, Krasnoyarsk, Russian Federation
?Siberian Federal University, Krasnoyarsk, Russian Federation
3Khakassian State University named after N.F. Katanov,
Abakan, Russian Federation
“Krasnoyarsk Research Institute of Agriculture, affiliated to Krasnoyarsk Scientific Center,
Siberian Branch of the RAS, Krasnoyarsk, Russian Federation
P alenasumina@list.ru

Abstract. The aim of the study was to analyze possible relationship between fat content in grain of barley
varieties and level of their stability for this biochemical trait. The work involved 15 varieties of hulled barley,
which were grown for three years in conditions of the Krasnoyarsk forest-steppe (‘Minino’ farm, Emelyanovsky
district, the Krasnoyarsk Territory). Climatic conditions in the research years differed significantly in terms of
temperature and precipitation during the growing season. After harvesting plants, fat content in barley grain
was measured by the chemical method according to GOST 13496.15-97. For barley varieties, two parameters
of ecological plasticity (coefficient of variation; stress resistance index) and four stability parameters (indicator
of level and stability of variety; homeostatic parameter; stability factor; index of selection value of variety)
were calculated according to the indicated biochemical trait. It was found that Simon and Pallidum 4727 had
the lowest value of plasticity and the highest value of stability (and, accordingly, the minimum sum of ranks) in
terms of fat content in grain for the conditions of the Krasnoyarsk forest-steppe. G 18619, G 19589 and Dygyn
were least valuable in terms of adaptability parameters with the maximum sum of ranks. It was shown that barley
varieties with a higher fat content in grain were characterized by increased values of all stability parameters
for this trait, and the indicated positive relationship was statistically proven for the Cs parameter. The result
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obtained shows that through the successful selection of barley for the maximum stability of ‘grain fat content’
trait, oil content will not decrease.
Key words: Hordeum vulgare L., hulled barley, oil content, plasticity, stability

Conflicts of interest. The author declares no conflicts of interest.
Article history: Received: 9 March 2022. Accepted: 27 February 2023.

For citation: Polonsky VI, Sumina AV, Gerasimov SA. Adaptability of barley varieties in terms of fat content
in grain under conditions of Krasnoyarsk forest-steppe. RUDN Journal of Agronomy and Animal Industries.
2023; 18(2):153—162. doi: 10.22363/2312-797X-2023-18-2-153-162

BeeneHue

Aumens (Hordeum vulgare L.) — ojHa 13 Ba)KHEUIINX KOPMOBBIX U MPOZIOBOJIb-
CTBEHHBIX 3epHOBBIX KY/bTYp, B TIOC/IeAHee BpeMsi TIPHUBJIeK K cebe BHUMaHHe MHOTHX
WccriejoBaTesied U CIeljiaIiCTOB TUIeBbIX MPOM3BOACTB, TaK KaK 3ePHO STUMeHsI ObI/I0
o¢u1LMaJbHO NPU3HAHO ChIpbeM, MOAXOJALUM /151 TTo/Ty4YeHUsl (PyHKIMOHATbHBIX
TPOAYKTOB MUTaHUsA. BBISBIEHO, YTO OHO COZIEP)KUT 00JIbIIIOe KOJTMYeCTBO BeChbMa
T10J1e3HOT0 [/ 3/l0POBbS UesioBeKa noavcaxapyja B-miokasa [1]. Kpome Toro, kak
KYJIbTYPHBIN 3/1aK sTUMEeHb SIB/ISIeTCS XOPOIIUM MCTOYHUKOM 0eJika, aHTUOKCHAHTOB,
BUTaMHHOB U kupa [2—4].

Kak u3BecTHO, cerofjHs Ha IJlaHeTe pErMCTPUPYETCS 3aMeTHOe U3MeHeHNe KMMara.
[TosTOMY, MO MHEHHIO psifia aBTOPOB, HA COBPEMEHHOM 3Tarle ceyieKL{UM CieflyeT yuu-
TBhIBaTb CTaOUTBHOCTH COPTOB CEJIbCKOXO3SIMCTBEHHBIX KY/BTYD, B YACTHOCTH STUMEHS,
TI0 3/IeMeHTaM MPOAYKTUBHOCTH 1 KaueCTBY ypoxkasi. [Ipu 3Tom BaxkHo obnazath HHGOD-
Malield He TOJTbKO 00 YPOBHE alaliTUBHOCTH TOTO WA MHOTO COPTA I10 KaUeCTBY ypoXKasi,
HO U MMeTb Tpe/iCTaBIeHNe O BO3MOXKHBIX CBS3AX MeXK/ly TI0Ka3are/isiMi KayeCTBa 3epHa
00pa3LoB ¥ YPOBHEM MX CTAaOMILHOCTHU T0 3THUM IMpHU3HaKaM. Vcronb30BaHHe COPTOB
sTUMeHS], a/[alTUPOBAaHHBIX K PAa3/IMUHBIM yC/IOBHUSM BBIPAIIMBaHUS U CTIOCOOHBIX MaK-
CUMasbHO peasii30BaTh MOTeHLMa/l MPOAYKTUBHOCTU, MOXKET TIOBBICUTE CTabHUIbHOCTD
c60poB 3epHa Ha/|/IeXXallero KauecTsa 1o rogam [5-7].

B siuTepaTypHBIX UCTOUHMKAX TI0 aJaITUBHOCTA 00pa3LioB siuMeHs TIPUBOASITCS
B OCHOBHOM /JaHHBIE O TI0Ka3aTesIsIX TVIACTUYHOCTH U CTaOM/IBHOCTH TI0 BeJINUMHE
yposkatHocT ¥ Macchkl 1000 3epen [6—9]. CBesieHuti 0 BapbUPOBAaHUM CO/IEP>KAHUS
JPYTUX L|eHHbIX XUMHUEeCKHX BellleCTB, B UaCTHOCTH JKHPA, B 3epHe sIUMeHs B Pa3/ny-
HBIX YC/JIOBUSIX €r0 BbIpALl[MBaHUs B IUTEpaType BCTpeuaeTcst HegocrtatouHo [10-12].

ITenb HccIeg0BaHNA — aHANW3 CBS3M MEXK/Y COZlep’KaHHeM >Kupa B 3epHe 0Opas-
L[OB STYMEHSI ¥ YPOBHEM MX CTaOM/IbHOCTH 110 JaHHOMY OMOXMMUYeCKOMY TPU3HAKY.

Matepuanbl U MeToAbl UCCNeA0BaHUSA

B npoBezieHHOM HCC/IeI0BaHMH BhIPALUBA/IH 10 15 00pas3LoB M1eHYaToro ssuMeHst
B TeueHHe TpeX JieT Ha onbITHBIX nossx KpacHosspckoro HUW cenbckoro xo3siicTBa
CO PAH, pacnionoxeHHbIx B OITX «MuHuHO» (EMenbsHOBCKMIA palioH KpacHosipckoro
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Kpasi). CorniacHO JaHHBIM J1ab0PaTOPHBIX UCC/Ie[JOBaHUM, TIOUBeHHbIe yCIoBus B OITX
«MMHUHO» TIpe/icTaB/IeHbl 0OBLIKHOBEHHBIM MaJIOMOIIHBIM M CPeJHEMOIIHBIM YepPHO-
3eMaMu C TIPOSIBJIeHHeM 3PO3HMOHHBIX MpoLieccoB. [1o rpaHyioMeTpruecKoMy COCTaBy
TIOYBBI TsDKeIOCYIMHUCThIe. CofiepkaHue B HUX I'yMyca cocTasiisieT 4,2 %, peakijus
NoyBeHHOro pactBopa pH — 6,2. Yc/10BUs BbIpalliUBaHus STUMEHS B YKa3aHHOM ITYHKTe
CYIL[eCTBEHHO Pa3/IMya/vch B pa3Hble TOfbI TI0 00eCrieueHHOCTH 0CaZKaMH U peXKUMaM
CpeJHeCyTOUYHbIX TeMIepaTyp.

[Tocnie ybopku pacTeHui B KaXkIoM obpa3iie suMeHs OIpe/ieisiid CofeprKaHue
JKHApa B 3epHe. ITOT XUMUUeCKUW MToKa3aTeab UCC/e/l0Balv, UCTIO/b3Ys anmnapar
Coxkcnera, mo 'OCT 13496.15-97 [13], KOoTOpBIii 3aK/TH0UaeTCsl B 9KCTPAKLIMU ChIPOTO
JKMpa U3 3epHa JU3TUI0BBIM 3()MPOM C MOCAeAYIOLUM yaaeHueM Mo caeHero, Bbl-
CyIIMBaHHEM U B3BelllMBaHHEM H3B/leUeHHOro Kupa. JTabopaTopHble aHa/IK3bI OB
nipoBesieHbl B ®I'Y 'CAC «Xakacckasi» (1. AbakaH). [ToBTOPHOCTb ompezieieHUst
COZleprKaHMs XKupa B 3epHe TpexkpaTHas. I1o yka3aHHOMY X031 CTBeHHO-L|eHHOMY
npu3HaKy o0pas3i[oB sTYMeHs BBIUUC/ISAIN 5 TapaMeTpPOB aZlaliTUBHOCTU, KOTOPbIe
OblTM pa3jesieHbl Ha ABe rpynmbl. [lepBas rpyrna o6beAnHsIa TOKa3aTean KO-
JIoTUYeCKOM TJIaCTUUYHOCTH 00pas3iioB: Koddduiment Bapuanuu Cv' v mokas3aTesb
crpeccoycroiturBocT d [14]. Bo BTOpyt0 IpyIiny BOLUIK MTapaMeTphbl CTabUIbHOCTH
o0pa31ioB: moka3aresnb YpoBHs U ctabunpHoCcTH coprta [TYCC [5], mapameTp rome-
octatuyHoCcTH Hom [15] u nmoka3aresib ceieKIIMOHHOM 1jeHHOCTH copTa Cs [15].
B uccnemoBaHrY MCTI0/Ib30Ba/IA TIPUEM PaHXUPOBaHUS 00pa3LioB M0 YPOBHIO UX
aZlaliTUBHOCTH M [J151 OL|@HOK I0C/IeJHel BBIYMC/IS/IA CYMMbI DaHIOB.

Craructrueckyro 00pabOoTKY JaHHBIX TTPOBOZWIIH C TIOMOIIbIO CTaHJapPTHBIX KOM-
NbIOTepHbIX IporpaMMm Microsoft Excel. JlocToBepHOCTb pe3y/bTaToB OLleHUBaJI I1PU
p<0,05.

PesynbraTtbl UccnegoBaHusa U 06CcyXXaeHune

Pe3ynbTarbl BLIYMC/IEHUS TISTH MTOKa3aTesei aanTUBHOCTUA 00pa3LioB ssUMeHst
0 COJeP>KaHMIO XKUPa B 3epHe Mpe/cTaBieHbl B Tabn. 1. Cy/s 1Mo rnpuBeeHHbIM
JaHHBIM, pa3/JIMUYHbIe IOTOAHBIE YCI0BHUS, CK/IabIBAIOLIKeCs B Pa3Hble IOkl U3yye-
HUA SUMeHs], IPUBOWIN K BapbUPOBaHUIO COJepyKaHusl )KMpa B 3epHe, UTO OTpasu-
JI0Ch B 3HAUeHUSIX T0Ka3aTesield alanTUBHOCTH 00pa3ioB. MOXXHO BUIeThb, UTO TIPU
BbIpall[BaHUU B YCJI0BUSAX KpacHOSIPCKOM /1eCcOCTen MUHMMAaJIbHBIM 3HaueHHeM
MJIaCTUYHOCTU ¥ MaKCUMaJIbHBIM YPOBHEM CTaOUIBHOCTH TI0 COZlePKaHUI0 XKUPa
B 3epHe sUMeHsI OT/MYaauch obpasupl CumoH u [Manmuaym 4727. HauMeHee 1ieH-
HbIe 110 TTapaMeTpaM a/JalTUBHOCTH OKa3ainch obpasiel ssumens [ 18619, I' 19589
U JIbITbIH.

" [locnexo 6.A.MeToaWKa NoNeBoro onbiTa (C OCHOBaMW CTaTUCTUYECKO 06paboTKM Pe3ynbTaToB UCCNeA0BaHWi). 5-e u3g., Aon.
1 nepepab. M.: Arponpom-n3gat, 1985. 351 c.
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Tabnmya 1

CpefiHee coiep)kaHue Xupa B 3epHe, NokasaTenv afanTUBHOCTU U pe3ynbTaThl
paH)XXMpPOoBaHUSA pas/fiMyHbIX 06pasLLOB AYMEHS MO 3TOMY NpU3HaKy. TpexneTHue
haHHble ana ycnosui OMNX «MuHuMHO» KpacHosipckoro Kpas

Nannnpym 4727 2,40 %3 ;Oéﬂ 4‘28& Afé 2‘12*6 9
r 19921 213 | 117 | =046 | 039 bad L2 a3
CUMOH 2,29 ;12 —0i09 1 1‘i67 4010.9 2,2270 6
BapxaTHbin 2,26 %‘4 ;g‘(?i Q‘SA %l ng 44
Nannnpym 4759 2,37 %i ;2’? %%I L;’Q 16'8?7 45
I 20752 2,35 L(;.é ;09@ Q‘GA %‘5 ng 28
Butum 2,11 % ;g‘gi’ Q_‘I% %g % 60,5
18619 2,41 %‘5@ ;?‘Zl Q_‘I% %3 :IT% 69,5
r 19589 236 | 121 | =070 | 021 SLL 122 64
DObirbiH 2,02 %3 ;g:gj Q.,IZ?S 4‘.;‘63 L‘I% 64,5
Mepaukym 4771 2,06 %Z ;0“1@ g,:i %‘4 1”17*; 31,5
OmcKuit 96 2,29 %5 ;(:.fj Q‘g% %ﬁ LZQ 49,5
KM 564 2,40 %3 ;?‘éﬂ Q_‘I3_T2 Li‘g 16‘%7 45,5
PukoTteHse 4783 2,47 Q?’g ;Oég L??j %’g Z‘;l 15
KpacHosipckuii 80 (st.) 2,53 L%l ;Oéﬁ ggj %& Z‘? 25
KoapduumenT koppenaumn | g g7e+ | ggsgx | 0978* | 0935% | 0,830% -
CnupmeHa

[pumedaHus. st. — obpasel-CTaHAapT; X — CpeAHee cofepyKaHne upa B 3epHe; Cv — KoahdULMEHT Bapuaumy,;
d — nokasaTenb CTpeccoycTonYmMBoCTH; Hom — napameTp romeoctatuyHocTy; MYCC — nokasaTenb ypOBHS
1 cTabunbHocTH copta; SF — hakTop cTabunbHocTH; Cs — NoKasaTesb CeNekUMOHHOM LEHHOCTW COpTa; YACAUTENb —
nokasaTtenun afanTMBHOCTH 06pasLOB; 3HaMeHaTe b — 3Ha4YeHVs PaHroB. *BennumHbl KoahdULMEHTOB Koppensauum
CnvpmeHa cyulecTBeHHbI npw p < 0,05.

Table 1

Fat content in barley grain, adaptability indicators and ranking results of various barley

varieties on this trait (‘Minino’ farm, the Krasnoyarsk Territory)

Adaptability indicators
Variety X,% Sum of ranks
Cv,% d Hom ILSV,% Cs
. 3.3 -0.15 4.80 283.3 2.26
Pallidum 4727 2.40 2 2 2 2 1 9
11.7 -0.46 0.39 64.4 1.70
G 19921 2.13 7 5 7 1 13 43
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Ending table 1

Adaptability indicators
Variety X,% Sum of ranks
Cv,% d Hom ILSV,% Cs

Simon 299 % —01.09 1 11.67 4010.9 2.7220 6
Velvet 2.26 % '2 054 % 6%7 % 44
Pallidum 4759 237 | B1 =058 1 — wu 45
G 20752 235 | 196 =00 044 885 120 28
Vitim 2.1 % '2:23 % % % 60,5
G 18619 241 | 18 =07 018 543 11 69,5
G 19589 2.36 % '?'Z 0 % 51777 11& 64
Dygyn 2.02 % 'g 23 % % % 64,5
Medikum 4771 206 | 192 =0.40 031 894 1 31,5
Omsky 96 2.29 % '3'155 % % % 49,5
KM 564 2.40 % '2'257 % % % 455
Rikotenze 4783 2.47 % % % % 27;7 15
Krasnoyarsky 80 (st.) 2.53 % % % % % 25

Spearman correlation 0978* | 0858 | 0978 | 0935+ | 0.830* -

coefficient

Notes. st. — standard variety; X — average fat content in grain; Cv — coefficient of variation; d — indicator of stress
resistance; Hom — homeostatic parameter; ILSV — indicator of level and stability of variety; SF — stability factor;
Cs — indicator of breeding value of variety; numerator — indicators of adaptability of samples; denominator — values
of ranks. *The values of the Spearman correlation coefficients are significant at p < 0.05.

[TonmyuenHble pe3ysbTaThl IOATBEP)KAAOT YCTAHOBJIEHHYIO PSIIOM UCC/ef0BaTesiei
3HAUUTEJIbHYIO Pa3HULYY B COJEPKaHMY JKUpa B 3epPHe STUMeHS KaK MeXXly TeHOTUIIaMU,
TaK ¥ B 3aBUCHMOCTHU OT yCJIOBUI BHellIHe# cpefibl [16, 17].

CerogHs B mUTepaType [/1s1 TPAaKTUUeCKO! OLIeHKH YPOBHS MJIAaCTUUHOCTH U CTa-
OUMBHOCTH 00pa3L{0B CeMbCKOXO3SIMCTBEHHBIX KY/IBTYP, B T.U. TUMEHsI, UCII0/Tb3YeTCs
001MpHBIN HabOp pa3HOOOPAa3HBIX CTATUCTHUYECKHX ITapaMeTPOB, OAHO3HAYHO TOJIKOBATh
KOTOpbIe 3aTpyHUTe/IbHO. [103TOMy MHOTMMU HCCefj0BaTesIIMU IIPUMEHSIeTCS IO X0/,
K paKUPOBaHMIO 00pa3sIioB 1 HUCII0Ib30BaHUI0 CYMMBI PAHTOB /1715l BHIHECEHUSI CY K/IeHHsT
00 ypOBHe aJjanTUBHOCTH COOTBETCTBYIOIIMX 00pasioB. B faHHOIi paboTe B KauecTBe
KpUTepUeB OLIeHKU aZlalTUBHOCTH 00pa3LIoB siuMeHsi ObLTH BHIOpaHbI CieyIOIHe: MUHU-
MaJsibHasi TVIaCTUYHOCTh (HanMeHbIre 3HaueHus1 Cv, d) 1 MakcUMasbHasi CTabUIbHOCTh
(ranbosbiue BemmurHbl Hom, ITYCC u Cs) ypoBHSs ©3yuaeMoro 61oXvMHu4eCcKoro
TIpU3HAaKa [0 yCJIOBUAM BbIpallliBaHus. B COOTBETCTBUe C TaKMM MeTOAUYeCKUM I10/-
XOJIOM BBICIIIHEe PaHTH TIPUCYKAA/IH oOpa3siiaM siuMeHs1, KOTopble 00s1aiaii HauMeHb-
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1M BapbUPOBAaHKEM M3ydaeMoro rnpu3sHaka. Kak mokasanu pe3ynsrarsl (cM. Tabm. 1),
10 MUHMMAaJ/IbHOM CyMMe PaHrOB BbIJeTHWINCE 00pa3ipl CumoH v [Manmgym 4727.

B nccnenoBanuy yCTaHOBIEHO Ha/WuKe YETKOTO COBMA/leHuUs aHHbIX PaHXUPO-
BaHMs 00pa31[0B STUMEHS 110 UX aZlalTUBHOCTH, OTIpe/ie/IsieMbIX Ha OCHOBE Pa3/TUUHBIX
rapamMeTpOB TVIACTUYHOCTH U CTaOUIBLHOCTH. DTOT pe3y/bTaT JoKa3aH Ha OCHOBE TI0-
Jy4eHHBIX CyIlleCTBEHHBIX 3HaueHu# Ko3hduieHToB Koppesisituu CriupMeHa Mexy
paHraMu T10 OT/e/IbHBIM TlapaMeTpaM a/IalTUBHOCTH U CYMMOM paHroB (cM. Tabs1. 1).
3aperucTprupoBaHHbIN APPEKT MO3BOISIET MPEATOI0KHTh, UTO MPAKTUUECKH BCe UCTIOJb-
3yeMble 3/1eChb MapamMeTphl aJaNTUBHOCTH M0 COZIEP>KaHUIO JKHpPa B 3epHE Jal0T OJHOMY
U TOMY >Xe 00pa3ily ssumeHsl O/M3KHe OIleHKH. VHaue roBopsi, OBBIIIIEHHBIA YPOBEHb
TJIACTUYHOCTU KaXKA0ro o0pasija MoYTH BCETa Mpe/IionaraeT MeHbIIY0 BeJTMUUHY ero
CTabW/ILHOCTH ¥ HA0OOPOT.

W3 npuBeieHHbIX 3HaUeHU KO3(POUITMEHTOB KOPPeJISILUY MEXy CPeIHUMU YPOB-
HSIMU COJiep>KaHUsI )KUpa B 3epHe, C OHOM CTOPOHBI, U TIOKa3aTe/IsIMU a/Jali TUBHOCTH
00pa3LIoB 110 3TOMy OMOXHMHUeCKOMY TIPU3HAKY, C APyToi (Tab. 2), BUJHO, UTO CBA3b
MeXX/1y BeJTMUMHOM MaC/IMYHOCTU 3epHa Y TlapaMeTpaMu TIJIaCTUYHOCTH 110 TIPU3HAKY
CoJieprkaHust )KUpa B 3epHe Obl1a B OOMBIIMHCTBE C/TyuaeB OTPHULIATE/TBHOM, a KOPPeJISLHs
ME>XXIy pacCMaTpUBaeMbIM OMOXMMHUECKMM MPU3HAKOM M TIOKa3aTesIsIMA CTabUTbHOCTH
Obl/1a MTONIOKUTETBHOM, TIPUUeM OHa Oblla CTaTUCTUUeCKH [J0Ka3aHa Jjisl mapamMmeTpa
Cs. 3aperucTprpoBaHHasi B HallleM UCC/Ie0BAHHUM TeH/IeHLMs TI03BOJISIET MPe/TI0/I0KUTh,
YTO yCrellHasi cefeKLys SYMeHs] HA MUHUMAJIbHYO TIJIaCTUYHOCTh U MAaKCUMaJIbHYHO
CTabUIBHOCTH 00pa3L[OB M0 MPU3HAKY CO/l€P)KaHUsI )KUPa B 3epHe He OyzieT COTpoBO-
JKIAThCsl CHPKEHHEM YPOBHS MaC/IMUHOCTH 3epHa.

Tabnmya 2

Ces3b MeXxay cpegHuMMin BenndnHamMmim cogeprkaHusa XKupa B 3epHe O6p63Ll,OB AYMEHA,
BbipalleHHbIX B pa3HbIX YC/IOBUAX, N NOKa3aTeNnaMun nx aganTMBHOCTU NO 3TOMY NPU3HaKy

3HaueHust KoadduLMeHTOB KoppensaLum

Cv d Hom nycc Cs

-0,187 -0,014 0,077 0,235 0,684*

[Mpumeyarue. *3HaveHnst KoahdOUUMEHTOB KOPPENSALMM CyLecTBeHHbI npu p < 0,05.

Table 2

Relationship between average values of fat content in grain of barley varieties grown
under different conditions and indicators of their adaptability for this trait

Correlation coefficient values

Cv d Hom ILSV Cs

-0.187 -0.014 0.077 0.235 0.684*

Note. *Values of correlation coefficients are significant at p < 0.05.
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3ak/iroyeHue

1. HanMeHblI11e# BeTMYMHOM TJIACTUYHOCTH ¥ HAMOOIBIINM 3HaueHHeM CTaOU/TbHO-
ct¥ (M, COOTBETCTBEHHO, MUHMMAJ/IbHOW CYMMOM PaHIOB) 110 COZIEP>KaHMIO XKUPa B 3epHe
STUMeHsI OT/IMYa/TMCh 00pa3ibl sumenst CumoH u [Tammuaym 4727.

2. O6pas3Lipl STUMeHsI C TIOBBIIIIEHHBIM CO/IePKaHKeM KHMpa B 3ePHe XapaKTeph30Ba-
mick H6osiee BHICOKUMH 3HAYEHUSIMU NTapaMeTpPoB CTabWIBHOCTH TI0 3TOMY TPU3HAKY,
MpUYeM 3Ta CBsA3b Obljla CTaTUCTUYeCKH J0Ka3aHa /JIsl [ToKa3areisi Ce/leKLIMOHHOM 1ieH-
Hoctu copTta Cs. 3adMKcrpoBaHHas TeH/|eHLIMs CBU/eTe/IbCTBYeT O TOM, UTO yCIIellIHast
CceJsieKLs TYMeHsI HA MUHUMA/IbHYIO0 TUIaCTUYHOCTh U MaKCUMAa/TbHYHO0 CTaOW/TbHOCTD
00pas31ioB 110 MPU3HAKY COZIePKaHUs KUpa B 3epHe He Oy/ieT, Mo-BUJUMOMY, COIIPOBO-
JKIAThCSl CHIDKeHHeM Mac/IMYHOCTH 3epHa.
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HekoTopble acnekTbl COPTOM3Yy4YEHUs XNon4YaTHUKa
Gossypium hirsutum L. B ycnoBusix AcTpaxaHcKon o6nacTtu

E.I'. Markosa

®defiepasibHOE TOCYAAPCTBEHHOE OIOKETHOE HAYYHOE YUPEXK/eHUe
«[Ipukacnuiickuii arpapHblii pefjepabHbI HayuHbIH 1leHTp Poccuiickoit akageMuy Hayk»,
AcmpaxaHckas obnacmb, Poccutickas ®edepayus
< govsan29@mail.ru

AnHoTanus. XJI0MYaTHUK — LieHHasl Ky/IbTypa JJIsl HapoJHOro xo3siicTa. Co3laHue HCXOJHOr0 MaTepu-
asa Jiyisi ceNeKL{IOHHO paboThl, @ TaKkKe BHeJpeHNe B TIPOM3BO/CTBO BbICOKOYPOXKaHBIX COPTOB XJ/IOITYaTHHUKA,
a/larTHPOBAaHHBIX K yC/IOBHUSM NPOM3PacTaHusi — OCHOBHBIE 3a/jauy, T0CTaB/IeHHbIe Mepes] POCCUACKUMU CelleK-
LjMOHepaMH. V3yueHne X03s1CTBEHHO IIeHHbIX IIPU3HAKOB COPTOB M COPTO0OPA3LIOB X/I0MUaTHHKA POBOJUIOCH
B niepuoz 2017-2019 rr. B [IpuKacnuiickoM arpapHoM QeziepasbHOM HayuHOM LieHTpe Poccuiickol akazeMuu
HayK, PacIioNio)keHHOM Ha ceBepe AcTpaxaHCKOH obmacth. Viccres0BaHNe MPOBOAMIIOCH C LIE/IbIO BbISBIEHUS
MOTeHIMasia MPOAYKTUBHOCTH, a TaKKe OMNpefie/ieHrs aflaTallMOHHbIX BO3MOXKHOCTel K S5KCTpeMabHbIM
MPUPOJHO-K/IMMarhieckum yciousim CesepHoro ITpukacrnus. Copra 1 coproo6pasLiibl XJI0uaTHUKA CPaBHUBAIN
co cranziaproM AC-1. Pe3ynbrarsl ucciejoBaHHid 06paboTaHbl MeTojaMi MaTeMaTHuecKoil CTaTUCTHKHU. Bee
copTa 1 copToobpasLjbl, BK/IFOUEHHbIe B COPTOM3yUeHHe, M/ XOPOLIe MoKa3aTe/I! M0 X03sHCTBEHHO L{eHHbIM
nipu3HakaM. Hanbosblieit ypoxxaifHOCTBIO oT/muniick copta UZ-4 v Tomior — 3,0 1 2,6 T/ra COOTBETCTBEHHO.

KroueBble c10Ba: ypoXaitHOCTb, COPT, CTaHJAaPTHOE OTK/IOHEHHe, BOJIOKHO, XJIOMOK

3asiB/IeHHe 0 KOH(IMKTe HHTEepecoB. ABTOD 3asiB/seT 00 OTCYTCTBUM KOH(IMKTa MHTEPECOB.

Hcropus cTaThu: NOCTYNWIA B pefakuuio 25 ssHBaps 2022 r., mpuHsTa K mybsmkanmu 25 anpess 2023 1.
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Some aspects of testing cotton Gossypium hirsutum L.
in conditions of the Astrakhan region

Elena G. Myagkova

Precaspian Agrarian Federal Scientific Center of the Russian Academy of Sciences,
Astrakhan region, Russian Federation
< govsan29@mail.ru

Abstract. Cotton is a valuable crop for the Russian economy. Creation of the initial material for breeding
work, as well as the introduction into production of high-yielding cotton varieties adapted to growing conditions
are the main tasks set for Russian breeders. The study of agronomic traits of cotton varieties was carried out
at Precaspian Agrarian Federal Scientific Center of the Russian Academy of Sciences, located in the north of
the Astrakhan region, in 2017-2019. The research was performed in order to identify productivity potential, as
well as to determine the adaptive capabilities to extreme climatic conditions of the Northern Caspian region.
Cotton varieties were compared with the standard (AS-1). The results were processed according to methods of
mathematical statistics. All varieties studied in the research had good indicators of agronomic traits. UZ-4 and
Goliot varieties were characterized by the highest yield values — 3.0 and 2.6 t/ha, respectively.
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BeeneHue

KynbTypa X/101muaTHUKa BO3/1e/IbIBAeTCs, T/IaBHBIM 00pa3oM, /17151 TTO/TyYeHUsI [IeHHOTO
BOJIOKHA, BOCTPeOOBAaHHOTO TEKCTU/ILHOM MPOMBIILIIEHHOCThIO. BOJIOKHO X/10MTYaTHHUKA
SIBJISIETCSI CaMbIM PacCIipOCTpaHeHHBIM HaTyPa/IbHbIM BOJIOKHOM B MHPE, UTO Jie/IaeT ero
TJIaBHOM TIPSIAWIBHON KY/IbTYpOi. M3 ceMsiH XJIoMuaTHHKA T0JTyYaroT TUILeBoe Macyio
1 6enoK, rmiepuH, onudy, TexHuueckoe Macio. OTXO/bI TIOC/Ie ITepepaboTKH X/I0TTKa-
CBIPIIA UCIOJTB3YFOTCS Pa3/TMUHBIMU OTPAC/ISIMU ITPOMBILIIEHHOCTH. Takum obpasom,
XJIOITYATHHUK SIB/ISIETCS] BAXKHOU CeTbCKOXO3MCTBEHHOHN KY/IbTYPOi U UMeeT O0bIIoe
3HayeHue /1Jisi HapOJHOTO X03s1kicTBa [1].

Bo BpemeHna cymectBoBanusi CoBetckoro Coro3a XJ/IOMYaTHUK BO3/Ie/IbIBAICS B pe-
cnybnvkax CpegHeii A3uu [2]. Ho mocsie TOTo Kak 3Ty pecItyO/uKY MOTyYUIN He-
3aBUCUMOCTh, POCCHY TIPUIIVIOCH 3aKyTaTh OOBIINYIO YaCTh BOJIOKHA M3-3a PyOeska.
B Hacrosiiiee BpeMsi CyIieCTByeT TIpobsieMa 3aBUCUMOCTH OT UMIIOPTA XJIOIKa, TaKk
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T0 JJaHHBIM WHGMOPMAaITMOHHOU crcTeMbl Ru-Stat!, 3a mepuog 2013-2020 rr. B Poccuro
OBLJI0O UMIIOPTUPOBAHO TOBAPOB M3 TPYIIITbI «XJIOMOK» 00IIMM BecoM 1929 ThIC. T, UX
CTOMMOCTb cocTaBuia 4,15 mapza monn. M3 Y36ekucraHa ObIIO UMIIOPTUPOBAHO OOJbIIIE
BCEro TOBapOB U3 TPYIIIbI «XJIOMOK» (42 %), nanee cnenyet Kuraii (16 %). 13 ogHol
TOHHBI XJIOTKa-ChIPLia MO/IyJaroT B cpegHeM 35 % BoJIOKHa U 65 % cemsiH. VI3 ogHOrO
KWJI0rpaMMa BOJIOKHA MOYKHO TTPOM3BECTH 12 MeTPOB TKaHU, @ TOHKOBOJIOKHUCThIE COPTa
MOTYT AiaTh flaxke 20 meTpoB [3].

B rpyrmmy «xJI0MoK» BK/TFOUEHbI BOJIOKHA X/IOMUaTHUKA OT ChIPbsl 10 TiepepaboTKu
Ha TKaHH, a TaKKe pa3/MyHble TeKCTU/IbHbIe MaTepuasbl, OrpeesseMble KakK XJ1omua-
ToOyMaskHbIe. 13 BbIllIeCKa3aHHOTO CJIe/lyeT, UYTO X/IOMKOBOE BOJIOKHO BOCTPeOOBaHO
B Poccum v pa3BrTHe 0TeueCTBEHHOTO XJIOMKOBO/CTBA SIB/ISIETCS BaXKHOM 3ajaueid ATTK.

NuTeHcudukaiys X/JI0MKOBOACTBA TIpe/riosaraeT yBejndyeHre TIpOM3BOCTBa
He 3a CUeT pacClIMpeHus TOCEeBHbBIX I/I0La/iel, a MyTeM MOBbILIeHUs] YPOXKaHOCTH.
B cBsi3u ¢ 3TUM 00JIbIIIOE 3HAUEHHE TIPUAAETCS CeeKI[UU XJI0MYaTHUKA, CO3/JaHuUI0
COpTOB, 00/1aZA0IIMX KOMILJIEKCOM XO35TCTBEHHO TI0/Ie3HbIX TIPHU3HAKOB — CKOPOCIIe-
JIOCThIO, BLICOKOHM TIPOAYKTUBHOCTBIO, YCTOHUMBOCTBIO K O0/IE3HSIM U BPeAUTEIISIM,
C BO3MO)XHOCTSIMH ITPOTUBOCTOSTE HeO/IaroNMpHUSITHBIM YCIOBUSIM CPe/ibl IIPOM3pacTaHusl.
J171s1 yCIeIHoro BeieHUs CeJIeKIIMOHHOM paboThl HE0OXOAUMO pacrosiaraTb UCXOJHBIM
MareprasioM, MOJIyYeHHBIM IPU U3yYeHUH T'eHeTHYeCKUX KOJUIeKIIHi, OIleHKe 1 oTOope
o6pas3tioB. [ToaToMy arpobuooruyeckoe U3ydyeHue U OLleHKa KOJJIEKIIMOHHBIX 00pa3-
LIOB X/IOMTYaTHMKA, HarpaB/eHHbIe Ha Bbl/ie/IeHUe HOBOTO MepPCreKTUBHOIO UCXOAHOTO
MaTepHasia U UCI0JIb30BaHue ero Jjisi CeNeKI[MOHHBIX 1ieJiel, SIB/ISeTCsl aKTyaTbHbIM.

Ilens ucc/Ieg0BaHN — BbIZIe/ieHe COPTOB U COPTOOOPA3LIOB C ONMTUMAaTbHBIMHU
TioKa3aTesIsiIM{ X035MCTBeHHO L{eHHBIX MPHU3HAKOB (CKOPOCIIeNIOCTb, YPOXKAUHOCTh, BBIXO/,
Y IJTUHA BOJIOKHA), MAaKCUMAaJTbHO TIPUCIIOCOO/IEHHBIX K KOHKPETHBIM KOJIOTHYe CKUM
yCJIOBUSIM ACTpaxaHCKOH 00/1aCTH /ISt UCTIO/Ib30BaHUS B CEJIEKIUH.

MaTepMaﬂbI n MeToabl nccnepgosaHusa

515 BBIZE/IeHNsI COPTOB U COPTOOOPA3II0B C KOMITJIEKCOM XO3SIICTBEHHO LIeHHBIX
TIPY3HAKOB U C a/laNTalMOHHBIMU BO3MOKHOCTSIMU K apUJHBIM yCI0BUSIM ACTPaxaHCKOM
o6macTy GBI UCTIO/TB30BaH KOJUIEKLIMOHHBIN MaTepHal, pefocTaB/ieHHbIi Beepoccuii-
CKAM MUHCTUTYTOM T'eHeTHUYeCKUX pecypcoB pactenuid umenu H.U. BaBunosa (BUP).
3a crangapt 6w IpuHAT copTt AC-1.

ViccnepnoBanust IpOBOAWIN TTO CEYIOIIMM METOANUE CKUM YKa3aHUsIM:

— Wzyuenue kosuteKUui npsiaguibHbix Kyastyp (.. JaBuasH v ap.)%;

— Mertoauka noneBoro ombiTa b.A. [locriexoBa®;

— Knaccudukarop poga Gossypium L. (xnomuatHuk) (B.A. KopHeiiuyk)*.

! MmnopT B Poccuto. «Xnonok» // 9KkenopT 1 nMnopT Poccumn no ToBapam 1 cTpaHaM. Ru-Stat: opuumnanbHbIv caiT. Pexkum gocTyna:
https://ru-stat.com/date-Y2013-2020/RU/import/world/1152 [Jata o6paLierns: 05.01.2022 r

2igyueHne KonneKUmii MPAAUIbHbIX KyNbTyp (XONYaTHHK, 1eH, KOHOMAS): MeToaudeckme ykasanus / I lasuaaH, N.O. pyrosa,
C.H. KyTy3oBa v ap. JleHnHrpag, 1978. C. 3—6.

8 [locnexos b.A. MeToaWKa NoneBoro onbiTa: (C 0CHOBaMM CTaTUCTUYECKON 06paboTKM pe3ynbTaToB UcCneaoBaHuin). 13a. 6-e, cTep.,
nepeney. ¢ 5-ronaa. 1985 r. M.: Anbanc, 2011. 352 c.

4 KopHe#idyk B.A. Knaccudukatop poga Gossypium L. (xnonyaTHuK). J1.: BcecotosHbiii HAW pacTeHneBoacTBa uM. H.W. Baunosa
(BMP), 1982. 16 c.
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ba3oBble onepanyy CTaTUCTUYECKOTO aHa/I3a JaHHbIX POBOJWIN C IPUMEHEHUEM
ripukaaAHoi porpamMmMbl Excel 2016. []nst omvicaHus U MpefcTaB/ieHysl aHau3upye-
MBbIX JJaHHBbIX UCMO/Ib30BaHa OMucaTe/ bHasi CTaTUCTUKA. [10 KaXKI0oMy X03s1ICTBEHHO
L[eHHOMY TPU3HaKy c)opMHUpOBaIy BLIOOPKY U3 ceMH 06pa3LioB M PacCUMTa A OCHOB-
HbIe CTaTUCTUUEeCKHUe MoKa3areu. TakuM o6pa3oM, ceMb 3HaueHUH KaXKZoro Mpr3HaKa
3aMeHsJIMCh OJHUM YMC/IOM, KOTOpPOe IT0TOM CPaBHHBA/IM C aHAJIOTMYHBIM IIPU3HAKOM
y cTtaHzapTa. Takas uHTepripeTaLys pe3y/abTaToB U3MepeHHI M03BO/IK/Ia OLIEHUTh U3Y-
yaemble 00pasL{bl C TOYKH 3PeHUS UX MePCIeKTUBHOCTHU B Jia/bHeIIel ce/leKLMOHHON
pabore. Pe3ynbTaThl OMMCHIBaIM TI0 CJIeAYIOIIEMY anroputmy [4]:

— 7151 U3MepeHus] LieHTpaIbHOM TeH/IeHLMM UCTI0/b30BaIi Cpe/jHee apru(MeTHUeCKoe;

— XapaKTepUCTUKHU W3MeHUMBOCTH (pa3bpoca) 3HaueHH OTHOCUTENTBHO Cpe/iHe-
r'0 — CTaHZJApTHOe OTKJIOHEeHHe 1 CTaHZAapTHas olbKa cpefHero. CTaHZapTHOe OTKJIO-
HeHUe MOoKa3bIBaeT CTeNeHb pacCeMBaHMs 3HAUEHWH OIpe/ie/IeHHOTr0 NPU3HaKa y BCex
00pa3LoB BOKPYT UX CpejHero 3HaueHusi. TOUHOCTb BLIOOPOUHOI OLIeHKU CpeJHero
XapaKTepu3yeTCst CTaHJapTHOM OIIMOKOM Ccpe/jHero, KOTopasi MoKa3bIBaeT, HACKOILKO MbI
OIIMO/HCh, UCTIONB3Ys AOCTYTHYIO0 HHPOPMALIMIO 0 KaKOM-/IM00 rprU3HaKe B BEIOOPKe
13 cemu 00pa3LOB BMeCTO IPOMO3KOM MH(OPMALIMK 3a TPU rojia U3ydeHus ",

151 Knmumara perroHoOB, I7ie yCIIelHO BO3/e/IbIBaeTCsl X/I0MMUaTHUK, XapaKTepHbI
3aCyILTMBOCTD, IOCTAaTOUHbBIE TETUIOBbIE peCYypPChl, 00U/IMe CBeTa, KOHTUHEHTA/IbHOCTb.
['nobanbHOe roTeTIeH e MOJKET TTOI0KUTETbHO CKa3aThCsl Ha BO3MOKHOCTY PaCIIpeHust
30HbI Bo3ZiesbiBaHUs B Poccun [5]. Ha rore Poccun CyiiecTBYIOT yC/I0BUS, IPY KOTOPBIX
BO3MOXKHO BO3/le/bIBaHMe XJIOMMYaTHHKA [6, 7]. CopTa X/IormJyaTHHKA KakK »KaposiroOrBoi
KY/IETYPBI TPeOYIOT COOTBETCTBUSI CYMMbI aKTUBHBIX TeMIIepaTyp C/IeAyIOINM 3Haue-
HUSM: Harbosee paHHecrenbie copta— 2900...3100, cpegHecriesibie — 3400, mo3zaHe-
criesibie — 4000 °C. bronoruueckuii MUHUMYM ZIJIs1 Hauasia pocTa coctapssiet 12 °CS,
B AcrpaxaHckoii 06/acTy, rjie cpejHerofioBasi CyMMa akKTHBHBIX TeMITepaTyp HaXOJUTCS
B ripefiesiax 3400...3600 °C, UMet0oTCs yC/I0BYSI, OTBEYAroIIHe TPeOOBaHHUSIM KYJ/IbTYPhI
x7oryatHYKa. [TepBbie MOCeBbI XJI0MUaTHUKA B ACTpaxaHCKOM 00/1acTH ObLTH TIPeTIPHHSITHI
B 1907-1909 1T, cpeaumii ypoxkaii coctapsisia 0,8 T/ra. B coBeTckoe BpeMst X/I0MTYaTHUK
B AcTpaxaHCKOM 00/1acTi Bo3ze/biBasics 40 1956 1., B AasibHelIeM ¢ UHTerparfen
TIPOM3BO/ICTBA OH ObLT BhITecHeH B CpeiHea3naTckue pecrybmuku U A3epOaiipkat [8].
KrmmmMarudeckue ycioBusi ACTpaxaHCKOM 00/1acTH TO3BOJISIFOT BBIPALLMBATh PAHHECTIe/TbIe
Y CpeZiHeCrie/ible COpTa XJ/IOIMYaTHHKA. [1py 3TOM apyHOCTh K/iMMara 00/1acTy siBisieTcst
cTpecc-haKTopoM Ji/st BO3e/bIBaHKsI MHOTHX CeTbCKOXO03sIHCTBeHHBIX Ky/BTYp. [1oa6op
OINTUMAaJIbHOTO COPTHMEHTA KYJ/IbTYPhI X/IOMTYaTHUKA 3HAYUTE/IbHO CHIDKAeT HeraTUBHbIe
TNOC/IeICTBUS BO3JeHCTBUS YC/I0BUI BHelliHel cpefpl [9, 10].

ITo mepe dopmupoBanus 1 pacripoctpaHenus poga Gossypium (5...10 miH et
Ha3a/l) B pa3/inuHble Cpe/ibl, TeHOM XJIOMTYaTHUKA MOZiBeprascs 3HauuTebHbIe U3MeHe-
HUSIM U nepecTpoiikam [11]. 3To oTpakaeTcsi B TaKMX (PeHOTUITMUECKHX TIPH3HaKaX, Kak
THUI OHTOTeHe3a, >KU3HeHHas (JopMa pacTeHus], LiBeT BeHUMKa, (hopma I1CTheB, (hopma
ceMsH U T.A. [12].

® 3aiiyes B.M., JiugnsHackuii B.I,, MapuHkuH B.V. TpyknagHas MeamumMHeKas cTaTucTyvka: y4eb. nocobue Ans CTYAEHTOB Me/,. By30B.
CM6.: ®onunanT, 2003 (Akaa. T1n. Hayka PAH). 428 c.
5 CuHuymHa H.W., lonbu6epr N.A., CTpyHHuKkoB 3.A. Arpoknumatonorus. J1.: fnapomeTeounsaat, 1973. 342 c.
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Pe3yanaTb| nccnepoBaHuna n OGCY)KJJ,EHVIH

B INpukacnuiickoM arpapHoM (eziepaibHOM HayyHOM LieHTpe Poccuiickoli akaze-
muu Hayk (PI'BHY «I[TA®HL] PAH»), HaunHas ¢ 1990-X IT., XJI0MMYaTHUK BO3/e/IbIBa-
€TCsI Ha OpOIllaeMbIX yuacTKax, Be/IeTCsl HayuHO-HCC/e/joBaTe/ibCKasi pabora 1o 3Toi
KysbType. 3a Bech repuog, HUP 6b1u10 u3yueHo 6osee 1500 Ko/uTeKIIMOHHBIX 00pa3IjoB
XJIOTTYaTHUKA CO BCeX CTPaH MHUpa. V3 MHOrooO6pa3HOro UCXOAHOTO MaTepraa ObuTr
Bbl/le/IeHbl TeHOTHUITBI TT0 KOMILIEKCY XO35MCTBEHHO LIeHHbIX TTPU3HAKOB C MepUoiOM
Beretayuu 120 gHel, MOTeHLUATBHOM YPOXKaHOCTBIO 2,5...5,0 T/ra, BEIXOJOM BOIOK-
Ha 35...40 % u gyuHOM BosokHa 6omee 30 mm. B pesynbrare ceeKLMOHHBIN paboThbl
ObUIO BbIBEJIEHO 4 cOpTa XJIoMUaTHUKA ¢ 6esibiM BosiokHoM AC-4, AC-5, AC-6 u AC-7.
OTu copTa UMEIOT YeTBepThIi-CeJbMO THIT BOJIOKHA, Harbosiee BOCTpeOOBaHHOTO TeK-
CTU/IbHOU TIpOMBILIeHHOCTEI0. B 2018 1. BHeceH B ['occopTpeecTp COPT X/10MUaTHUKA
[Mpukacmmii-1 ¢ 6ebivM BosiokHOM, B 2019 1. — copT BpayH ¢ KpeMOBBIM 1IBETOM BOJIOKHA.
B HacTosi11ee BpeMsi IPOZ0/DKAETCs M3yueHe MUPOBOT0O reHO(OH/1a X/10MUaTHHUKA, Cy-
L1eCTBYIOT NePCIIeKTUBHbIE JIMHUM JJIs1 CO3[jaHUsI HOBBIX COPTOB XJ/I0MYaTHUKa [13, 14].

B neprioz 2017-2019 rr. 8 PI'BHY «ITA®HILI PAH» npoBoauiack pabota 1o Bbizie-
JIEHWIFO TI0 OCHOBHBIM XO3SIMICTBEHHO LIeHHBIM ITPH3HAKaM CeJIeKLIMOHHOTO MaTepuasa 6eso-
BOJIOKHMCTOIO XJIOIMYaTHUKA. I10uBa OMBITHOIO yyacTKa 110 IpaHy/IoOMeTpUYeCKOMY COCTaBy
SIBJIS/IACh TSDKeIOCYTIMHUCTOM, UI0BaTo-KpyTHoIbUTeBatoi [15]. CozepykaHye rymyca B Cioe
0-0,2 1 0,2-0,4 m coctaBuio 0,92 u 0,81 %. Peakiisi pH BoJHO¥ BBITSDKKUA B 000UX CIIOSIX
oka3sasach 6ombitie BocbMu efuami (0-0,2 M — 8,29 u 0,2-0,4 m— 8,60), T.e. TiouBa ObL1a
cpedHelLe/IouHoM. MaccoBasi 1015 TOABMKHBIX coelMHeHHH B TiouBe B cioe 00,2 1 0,2-0,4 m
COOTBETCTBEHHO cocTaBua: (poccopa— 24,8 u 25,4 mr/kr, Kamiss — 442 v 172 MI/kr.

[ToceB X/I0MYaTHUKA OCYILECTBIIS/ICS BPyUHYt0 13 pacyeta 110 ThIC. pact./ra, criocob
T0/IBa — KarleJIbHOe OpOLLIeHNre.

I'upporepmuueckyii Ko3hhULIMEHT 3a TIepro/, BereTaliuy XJiormyatiuka: 2017 r.—
0,5, 2018 r.—0,2 1 2019 . —0,3.

VI3y4yeHo HeCKOJIbKO [IeCSITKOB COPTOB U COPTO0OPa3L[oB 6€/10BOJIOKHUCTOTO XJIOT-
yaTHUKa. /13 pabouero marepuasna Obli 0TOOpaHbl 06pas3Libl, MPOAEMOHCTPHUPOBABLIHE
Ha MPOTSDKEeHUH TPeX JIeT U3yueHHs ypPOoXKaHOCTh, TipeBbitarongyto 1,0 T/ra (Tabm. 1).

Tabvya 1

X035ACTBEHHO LeHHble NpU3HaKM xaonyaTtHuka, 2017-2019 rr.

Macca ogHom Bbixop, OnuHa MpoayKTUBHOCTb
O6pasely KOpPO6OYKM, I BOJIOKHa,% BOJIOKHa, MM OJIHOTO pacTeHus, I

2017|2018 | 2019 | 2017 | 2018 | 2019 | 2017 | 2018 | 2019 | 2017 | 2018 | 2019 | 2017 | 2018 | 2019
AC-1,st | 56 | 57 | 49 | 268|333 |326|295|317 (305|251 |179 (265 | 28 | 20 | 29
110001 53 | 52 | 40 | 373 |330|341|303|340|308|210|168 | 184 | 23 | 18 | 20
621038 | 60 | 59 | 60 | 395|338 |336 310|314 (321|255|130(263| 28 | 14 | 29

YpoxkaiiHocTb, T/ra

AC-5 58 | 48 | 44 |353(323|375|328|324|307|238 161|231 | 26 | 1,8 | 25
lonvot 58 | 51 | 60 | 350 (359|372 |310|300|314|178 | 178 |352| 20 | 20 | 39
Uz-4 59 | 68 | 43 |325(347|313|303|318|327|145|390|269| 16 | 43 | 30
Uz-8 53 | 53 | 52 | 381 |360|323|300|300|311|142|206 |240| 16 | 23 | 26
Gela 42 | 50 | 48 | 347|325 |335|300 306|306 | 88 | 226|218 | 10 | 25 | 24
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Table 1
Agronomic traits of cotton, 2017-2019

Variety Pod weight, g Fiber yield,% Fiber length, mm Pro;i t::l:::tl't);per Yield, t/ha
2017|2018 2019|2017 (2018|2019 (2017|2018 2019|2017 |2018 (2019|2017 (2018|2019
AS-1,st | 56 | 57 | 49 |26.8|33.3|326|29.5|31.7(30.5|251(179|26.5| 28 | 20 | 29
110001 53 | 52| 40 |37.3(33.0(34.1|30.3|34.0|30.8(21.0|16.8|18.4| 23 | 1.8 | 2.0
621038 60 | 59 | 6.0 |39.5|33.8(33.631.0(31.4(321(255|13.0|263| 28 | 1.4 | 2.9
AS-5 58 | 48 | 44 |353|323(375|328(324(30.7(238|16.1|23.1| 26 | 1.8 | 2.5
Goliot 5.8 | 5.1 6.0 | 35.0|359|372(31.0(30.0(31.4|178|17.8(352| 2.0 | 2.0 | 3.9
us-4 59 | 68 | 43 |325(34.7(31.3|30.3(31.8(327(145|39.0|269(| 1.6 | 4.3 | 3.0
Us-8 53 | 53| 52 |381(36.0|32.3|30.0{300|31.1(14.2|20.6|240| 1.6 | 2.3 | 2.6
Gela 42 | 50 | 48 (34.7|325(335|30.0({30.6({306| 88 (226|218 1.0 | 25 | 24

KoymmuecTBeHHBbIE XdpaKTepUCTHUKHU XO3SICTBEHHO LI€HHBIX IIPU3HAKOB M3yUd€MbIX
COpTOB U COpTOO6pa3LlOB XJIOMYaTHUKA B CPaBHEHWU CO CTAHAAPTOM IIPUBEIEHBI B Tab. 2.

Tabnvya 2
OnucaTtenbHas CTaTUCTUKA XO3AUNCTBEHHO LleHHbIX MPU3HaKoB XJioNn4aTHUKa
Macca ogHom Bbixop, OnuHa YpoxxaltHoCTb,
KOpO6OYKM, I BOJIOKHA,% BOJIOKHAa, MM T/ra
OCHOBHble cTaTUCTUYECKMKE AC-1, st
nokasarenu
54 30,9 30,6 2,6
Bbi6opka
CpegHee 53 34,8 31,2 2,4
CtaHpapTHas ownbka 0,2 04 0,3 0,1
CTtaHAapTHOE OTK/IOHEHME 0,5 1,2 0,7 0,4
KoadduumeHTt Bapuauum,% 9,4 34 2,2 16,7
Table 2
Descriptive statistics of agronomic traits of cotton
Pod weight, g Fiber yield,% Fiber length, mm Yield, t/ha
Main statistical indicators AS1, st
5.4 30.9 30.6 2.6
Selection
Mean 5.3 34.8 31.2 2.4
Standard error 0.2 0.4 0.3 0.1
Standard deviation 0.5 1.2 0.7 0.4
Coefficient of variation,% 9.4 3.4 2.2 16.7

ITo mpu3HaKy «macca ofiHoM KOpoOOUKu» (CM. Tabi. 2) cpeiHee 3HaUeHHe U3yUaeMbIX
obpa3noB — 5,3 T (y craHgapta— 5,4 1). Pa30poc 3HaueHu# 3TOro rpr3Haka B BLIOOPKe
cocraBun 5,3 T + 0,5 r. CpesiHee 3HaUeHHe MacChl OIHOW KOPOOOUKU y ceMH 00pasIioB
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3a BCe rofibl M3yueHUst BEIUMC/IEHO C omurOKoi 0,2 T, MOXKHO CKa3aTh, UTO BIOOPOUHOE
CpeiHee Orpe/ieseHO [JOBOJIBHO TOUHO.

ITo rpu3HaKy «BbIX0[] BOJIOKHa» Cpe/iHee 3HaueHue 1o BeIOOpKe (34,8 %) 0ka3anoch
66b1IMM TI0 cpaBHEeHUIO co cTaHAapToM (30,9 %), UTo SBSIETCS MMOI0KUTEIbHBIM
MoMmeHTOM. [1o 3TOMY Mpu3HaKy Bapvalys 3HaueHui B BLIOOPKe OKa3anach 0osiblie
CTaH/apTHOM U coctaBuia 34,8 + 1,2 %. Eciu Obl onipeienisyiock CpefiHee 3HAYEHHE
BBIX0/]a BOJIOKHA Y M3y4aeMbix 00pa3ioB 3a nepuog 2017-2019 rr., To ommbKa co-
crasua 6e1 0,4 %.

[IniHa BOJIOKHA B BEIOOPKe U3 M3yJyaeMbIX 00pa3LioB B cpejHeM cocTaBuia 31,2 MM
U TIPeBBICH/IA 3TOT TMOKa3aresib y cTaHzaapTa (30,6 Mm). Bce 3HaueHus B BEIOOpKe j1exa-
i B auaria3oHe 31,2 + 0,7 mm. CtaHgapTHas omMbka oka3anach paBHoOU 0,3 MM, T.e.
ecsiu OBl OTpe/iesisizioch CpefiHee 3HaUeHHe JIMHBI BOJIOKHA 3a BeCh TIepUo/, U3yueHHus,
TO MbI ObI o1n0mich Ha 0,3 MM.

CpepHee 3HaueHue (2,4 T/ra) [J1aBHOIO pe3y/IbTaTUBHOIO NIPU3HAaKa — YpOrXKau-
HOCTHM — OKa3a/jioCh MeHbIlle cTaH/apTa (2,6 T/ra). Mepa paccerBaHUs MOKa3are/iei
ypoXXaltHOCTH 00pas31ioB B BLIOOPKe cocTaBuia 2,4 T/ra + 0,4 1/ra, ommbKa cpejHero —
0,1 T/ra— ObLIa HAMMeEHBIIIeH M0 CPaBHEHUIO C IPYTUMHU XO3SICTBEHHO [[eHHBIMU
TIpU3HaKaMH.

MO)KHO CKa3aTh, UTO X03HMCTBEHHO L|eHHbIe TTPU3HAKK U3y4aeMbIX 00pa3IioB X/IOT-
YaTHHWKA O4YeHb He3HaYUTe/IbHO OT/IMYa/IMCh OT CTaH/apTa, T.e. B KOHKPeTHBIX [I0YBEHHO-
K/IMMaTUUeCKUX YCIOBUSAX J€MOHCTPUPOBA/IM MOX0KKe 3HAUeHHUs], UTO SIBJISIeTCS CTa-
TUCTUYECKU [JOKa3aHHbIM.

CpaBHeHHe U3MeHUYHMBOCTH MapaMeTPOB M3ydyaeMbIX 00pa3LioB, BbIPXXeHHBIX B pas-
HBIX eJUHULIAX, B JAHHOM BBIOOPKe ObLIO TIPOBe/IeHO MOCPeACTBOM BEIUUCIeHHs KO-
¢uuyenTa Bapualuu. [IpUHATO cunMTaTh, UTO NpU KO3 ULMeHTe BapUaLiui MeHbIlIe
10 % BapbupoBanue cnaboe, ripu 10...20 % — cpennee u nipu 6ostee 20 % — CUIBHOE.
[TapameTph! y BbljIe/IeHHBIX 00pa3iioB UMeIOT C/1abblii U cpeiHuM K03 dHUIMeHT Bapya-
1uu, %: Macca ofiHOM Kopobouku — 9,4, BBIXOZ, BOJIOKHAa — 3,4, I/TMHA BOJIOKHA — 2,2,
ypoxaitHocTb — 16,7. IIpoaHann3MpoBaB UYMCI0BbIe XapaKTePUCTUKU BbI/Ie/IEHHbIX
00pa3sLoB ¢ MpUMeHeHHeM MeTO/[0B MaTeMaTh4yeCKOi CTaTUCTUKY, MOXKHO CKa3aTh, UTO
T0 MapaMeTpaM «BbIXOZl BOJIOKHa» U «/JIMHA BOJIOKHA» BbI/leJIeHHbIe 00pa3iibl bosiee
CTaOW/IHHBI WM MEHee BapbUPYIOT, 110 TTapaMeTpaM «Macca OFHOU KOpOOOUKM» U «YPO-
JKalHOCTh» — BapHaluii 3HAUMTe/IbHO OOJbIIIe.

Tak Kak I[VIaBHbIM X031l CTBEHHO LIeHHbIM NPU3HAKOM SIBJIIeTCsl YPOXKaWHOCTh U3-
yuaeMbIX 00pa3LoB, TO MPH MoyYeHHOM K03 duiirerTe Bapuanyu 16,7 % BO3HUKaeT
BOTIPOC: BapHaLlMU TIPOUCXOW/IN U3-3a reHeTHUeCKUX 0cobeHHOoCTel 06pasLjoB Uan
Bele/IcTBIE HEYUTEHHOTO BapbUPOBAHUS YC/IOBUM Cpe/ibl U CaMUX pacTeHUit? bbii rpo-
BeZleH 0ZJHO(aKTOPHBINM JUCIIePCUOHHBIN aHa/MN3, B X0[je KOTOporo o01ast Bapuarusi
(M3MEeHUMBOCTh) YPOXKAMHOCTH PACK/Ia/bIBa/lach Ha Bapyal[lio, 00yC/I0B/IeHHYIO BJTH-
sIHUeM TeHeTH4YeCKHX 0CobeHHOCTel 06pa3L{oB, ¥ Ha BapHaL|Uio, BEI3BAHHYIO BIIMSHIEM
HeyuTeHHBIX (C/TyyaiiHbIX) (akTopoB. IIpoBepsieMoii Hy/1eBOM TMIIOTe30M B 0fHO(AKTOP-
HOM aHaJiu3e sIB/isiaCh TUIIOTe3a O HeB/IUSTHUK 00pas3lioB Ha YPOXKalHOCTh. Pe3ynbrar
JIUCTIEPCUOHHOTO aHa/k3a MpuBeJeH B Tabs. 3.
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Tabnmya 3
[uncnepcuoHHbIV aHannu3 ypoXxaHoOCTH 06pasLioB
UcTouyHUK Bapuauumn SS df MS F P-3HauyeHue KpuTsecKoe
Mexay rpynnamu 2,23 6 0,37 0,53 0,78 2,85
BHyTpwm rpynn 9,90 14 0,71
Utoro 12,13 20
Table 3
Variety Yield Analysis of Variance
Source of Variation SS df MS F P-value F..
Between groups 2.23 6 0.37 0.53 0.78 2.85
Within groups 9.90 14 0.71
Total 12.13 20

Hockonexy F menbie, uem F (tabn. 3), pacuetr HCP 3z1ech sinisieTcst Helle-
necoobpa3HbIM. o BUsiHUSL 00pa3lioB Ha ypOXKaHOCTb cocTtaBuia 18,4 %, a mons
HeyuTeHHbIX (pakTopoB — 81,6 %.

Ha BemunHy ypo)kaitHOCTH B O07IbIIIel CTerieH! OKa3asli BIUsIHHE YCIOBUS CPe/ib
rpou3spactanus. U B 3THUX yCIOBUSIX BCe M3ydyaeMble 00pa3iibl 3a repuoy 2017-2019 rr.
MPOJIeMOHCTPUPOBA/IA XOPOLLYI0 YPOXKaWHOCTh, B CpefiHeM 2,4 T/ra, ypOyKalhHOCTb
AC-1, st 3a 3TOT >Xe Mepuo/, cocTaBuia 2,6 T/ra. MoKHO MpeIoN0KATh, UTO yCOBEp-
LIIeHCTBOBaHHWe TEeXHOJIOTMU BO3/ieJ/IbIBaHHUS XJIOITYaTHHKA [I03BOIUT MOy YUTh JTyYLlre
ypOXKaiiHble 1aHHbIe. [IpyTrie X03sMCTBeHHO LieHHbIe TPU3HAKK OB OTMeueHbI CO 3Ha-
YeHUsIMH, TPeBbILIAOIIMMY aHa/IOTHYHbIe 3HaYeHUs1 y CTaHjapTa, Ui He3HauUTeIbHO
uM ycrymnaromymMu. CopTa U copTooOpasiibl X/I0MMYaTHUKA, BhI/Ie/IeHHbIe B Pe3y/ibTaTe
COPTOU3YYeHUs], OKa3aJInCh aJjaliTHPOBAaHHBIMU K IIOYBEHHO-K/IMMaTUUe CKUM YC/I0BUSM
MPOU3PacTaHUsl.

[TpescTapssieT MHTEPeC TIOTEHLMA/ Ka)K/I0T0 U3y4eHHOTo COpTa U COpTooOpasiia.
Busyanusanus X03g1iCTBEHHO LeHHBIX PU3HAKOB HAI/ISIIHO JEMOHCTPUPYeT UX AWHA-
MUKY B CDaBHEHHH CO CTaHAAPTOM U MeX[y coboii (puc.).

Copt ¢ HaubosbIelt ypoxkatHoCThio 3,0 T/ra UZ-4 110 pyrUM X035ICTBEHHO
LeHHbIM NTPU3HAaKaM TakK)Xe NMeeT MPeruMYIeCTBO repej cTaHAapToM (puc.). Hanee,
10 YMEHbIIIEHUI0 YpOXKalHoCTH (2,6 T/ra) cienyeT copT ['0MOT ¢ MyYiiyMMu 1o Cpas-
HEHUIO CO CTaHJApTOM IPU3HaKaMU M C CaMbIM BBICOKUM BbIX0[0OM BosIoKHa (36,0 %)
13 BCeX U3yUYeHHBIX COPTOB M COPTOOOpa3LioB. Bce ocTanbHble copTa U cOpTO00OpasLbl
MMe/T MEHBIITYIO 110 CPABHEHUIO CO CTaH/IAapPTOM YPOXKalHOCTH (2,0...2,4 T/ra), HO 60/b-
TN BBIXO/] BOJIOKHA.
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[1HaMmMKa X035MCTBEHHO LIEHHbIX MPM3HAKOB B CPaBHEHUN cO cTaHAaapTom AC-1, 2017-2019 rr.
ICTOYHUK: cienaHo aBTOPOM

Dynamics of agronomic traits in comparison with the AS-1 standard, 2017-2019
Source: made by the author

3akioyeHue

ITo pesyneraram coprousyyenus B riepruog, 2017—2019 rT. B mOUBeHHO-K/IMMaTHUye CKUX
yC/0BUsiX ACTpaxaHCKO# 06macTu copt 6e/10Bo/IOKHUCTOTO XJtormyatHuka UZ-4 npoge-
MOHCTPUpPOBas ypoxkaiiHocTh 3,0 T/Ta, a TakK>Ke UMeJ1 KOpOOOUKy Maccoi 5,7 T, BBIXO/,
BoJ/IOKHa — 32,8 %, A/MHYy BOooKHa — 32,6 MM.
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Bce »T1 noka3areny NpeBBIIAIOT aHAJIOTUYHbIE y copTa-cTaHgapta AC-1. Takke
OoTMeueH copT ['0/TMOT € OAWHAKOBOW CO CTaHAAPTOM YpPOXKalHOCThIO (2,6 T/ra), HO Jiyu-
ITMMU XO3IUCTBEHHO 1]eHHBIMU MIPU3HaKaMU. DTH COPTa MOYKHO PEKOMEH/IOBATh IJIst
BO3/Ie/IbIBAHUS B SKCTPEMaIbHBIX KIMMaTHYeCKUX YCIOBUSIX ACTpaxaHCKOH 00/1acTy.
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BnusaHue Xanthomonas euvesicatoria pv. allii
Ha npopalinBaHue 12 copToB NiyKa penyaToro

H./J. KaBu3za' > M. 3aprap' ', C.W. IlpuxoabKo?,

E.H.ITakuna' ', C. luakure!

"Poccuiickuii yHUBepcUTeT py>KObl HAposoB, 2. Mockea, Poccutickas ®edepayus
’BcepoCCUACKUH 1[eHTp KapaHTWHA pacTeHUH,
2. Bbikoso, Mockoeckas obaacmb, Poccutickas ®edepayus
™ njkavhiza@rocketmail.com

AnHoTtanus. bakreprasnbHbIi 0KOT Tyka — npobsieMHoe 3abos1eBaHMe, PHUKHSAOLIEe yiiepd pou3Boy-
CTBY JIyKa BO MHOTHX CTpaHax. 3abosieBaHue TIepe/jaeTcsl uepe3 CeMeHa, I03TOMY C HUM TPYAHO CIIPaBUTHCS.
VccnepoBaHre OCHOBaHO Ha U3y4YeHWH BIMSHUA OakTepuid Ha popacTaHue pas/iMyHbIX KOMMepUeCKUX COPTOB
JIyKa. JIBeHaziliaTh KOMMepYeCKUX COPTOB ObLIM MOJIy4YeHbI C PbIHKA M MHOKY/IUPOBAaHbI OAaKTEPUsIMH, a 3aTeM
TIPOBepeHb! Ha MPOLIEHT NPOPACTaHus U SHEPrHI0 IpopacTtaHus. [11s1 60/bIIMHCTBA COPTOB JIyKa YPOBEHb
MHrMOMPOBaHMs TTPOPACTaHuUs yBeIMUYMBAJICS C YBeJMUeHHeM KoHLeHTpalmu 6akrepuii. Ha 5-i feHb Habsmo-
JIleHUH BCXOXKeCTb CeMsiH JiyKa copta KapaHTaHCKUi IpY MX MHOKY/IMPOBaHUM 6aKTepusiMU B KOHL{EHTpaL{UX
108 KOE/MJ1 3HauUTe/bHO OT/IMYAIACh OT KOHTPOJILHOTO BapHaHTa. B TO Jke BpeMsl [PU HUCTI0/Ib30BaHNM OaKTepHit
B KoHIjeHTpauun 10° KOE/Mn BcxoxecTsb ceMstH Obl1a cxoxkel ¢ koHTposieM. Ha 14-ii neHb HabsropeHu 66110
BBISIB/IEHO, UTO Y GOJIBLIIMHCTBA CEMsIH COPTOB JIyKa camast BbICOKasi KoHteHTparus (102 KOE/mi) BbI3biBaia
HaWBBICIIMI YPOBeHb MHTMOUPOBaHKs, B TO BpeMst Kak 1ipu 10° KOE/m Habnmroamichk yMepeHHBIe YPOBHH, a IPU
Husiel koHneHTpauun (10* KOE/min) — HauMeHblIee UHrUOHUpoBaHue. Y copTa XaJlleZoH ceMeHa He Tpo-
pacTa/y HY IPY OJHOH 13 6aKTepraibHbIX KOHIIEHTPALMIA 110 CPaBHEHHIO CO BCXOXKECThbI0 8 % B KOHTpoJ1e. UTo
KacaeTcst SHepPrUM NpopacTaHus, Ha 5-i ieHb Hab/mozieHHid caMast BbICOKast KOHLIEHTPALMsl MHOKY/ISITa OKasasa
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Hauborbliiee BiMsiHUE Ha 3 copTta: MsiukoBckuii 300, Kapmen MC u XasueioH ¢ 3Hepruei npopacranus 3, 2
1 0 % cooTBeTCTBeHHO. Y GOMBIIMHCTBA COPTOB Camasi BbICOKast KoHLieHTpatust b6akrepuii 102 KOE/Mi1 okasana
HaWMeHbIlIee BIUsSHYUE Ha SHEPTHIO MpopacTanus, 3a Hell ciieaytoT 10° KOE/mi, a Haubosbinee — 10* KOE/mn
Ha 14-i genp Habmogenuit. OfHaKo 1t copToB KapanTaHckuii v XasiiesoH He ObUIO Pa3inuril BO BIIUSTHUN
KOHL|eHTPALMH, XOTsI BCe 06pabOTKH 3HAUMTEIbHO OT/IMYAIKCh OT KoHTposis (p < 0,05).

KiroueBsbie cioBa: Allium cepa, ceMeHa JiyKa pernyaroro, 6akTepHaibHbINA 0XKOT JTyKa, BCXOXKECTb, SHEPrHs
TIPOPACTaHs CeMSH

3asBeHHe 0 KOH(UIMKTe HHTEePecoB. ABTODHI 3asIB/ISTIOT 00 OTCYTCTBUY KOH(JIMKTa MHTEPECOB.
VicTopusi cTarbM: MOCTYIH/IA B pefakiyio 19 fekabps 2022 r., mpuHsTa K mybnukanmu 3 mapra 2023 1.

Js yurupoBanus: Kasusa H./]., 3apeap M., I1puxodbko C.H., I[Takuna E.H., /Juakume C. Bnusiaue
Xanthomonas euvesicatoria pv. allii Ha npopaiuBanye 12 copToB yKa peryartoro // BectHuk Poccuiickoro
yHUBepcHTeTa Apy>KObl HapoaoB. Cepusi: ArPOHOMHUS U )KUBOTHOBOACTBO. 2023. T. 18. Ne 2. C.174—185.
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Influence of Xanthomonas euvesicatoria pv. allii
on germination of 12 onion varieties

Nyasha J. Kavhiza' g, Meisam Zargar' ', Svetlana I. Prikhodko?,
Elena N. Pakina! ', Simbo Diakite!

'RUDN University, Moscow, Russian Federation
2All-Russian Plant Quarantine Center, Moscow Region, Russian Federation
> njkavhiza@rocketmail.com

Abstract. Onion bacterial blight is a problematic disease affecting onion production in many countries.
The disease is seed-transmitted, hence difficult to control. The study was based on the effects of bacteria on
germination percentage and germination energy of various commercial onion varieties. Twelve commercial
varieties were obtained from the market and inoculated with bacteria and then tested for germination percentage
and germination energy. For most onion varieties, the level of germination inhibition increased with increasing
bacterial concentration. On the 5th day of recording, the germination of onion seeds of the variety Karantansky
which were inoculated with bacteria at a concentration of 108 CFU/ml differed significantly from the germination
of seeds in the control variant. At the same time, seed germination was similar to the control when using bacteria at
a concentration of 10° cfu/ml. On the 14th day of record, it was found that the highest concentration (10 CFU/ml)
caused the highest level of inhibition in most onion seeds, while moderate levels were observed at 10° CFU/ml
and the lowest concentration (10* CFU/ml) caused the least inhibition. In the cultivar Khaltsedon, seeds did
not germinate at any of the bacterial concentrations compared to 8 % germination in the control. Regarding
germination energy, the highest concentration of inoculum on the 5th day of record had the greatest effect in
3 varieties: Myachkovsky 300, Carmen MS and Khaltsedon with germination energy of 3, 2 and 0 %, respectively.
In most varieties, the highest bacterial concentration of 108 CFU/ml had the least effect on germination energy,
followed by 10° CFU/ml and the highest of 10* CFU/ml on the 14th day of record. However, there were no
differences in the effect of concentrations for the varieties Karantansky and Khaltsedon, although all treatments
differed significantly from controls (p < 0.05).

Keywords: Allium cepa, onion seeds, onion bacterial blight, germination, seed germination energy
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BeepneHue

JIyK — ofiHa U3 Ba)KHBIX OBOIIHBIX KYJIbTYP, BbIpalljuBaeMbIX BO BceM Mmupe [1].
Xanthomonas euvesicatoria pv. allii — GakTepusi, mopakaroiasi ypoxkai JIyka u [pyrux
nipefctaButesiedd poga Allium [2—4]. Ota 6akrepuisi BbI3biBaeT OaKTepHasbHBIN 0XKOT JIyKa,
6osie3Hb, TIepe/jaloIIyIoCcs uepe3 ceMeHa [5, 6]. SIBjieH1e TOpMOKeHUsI TPOPACTaHUs
ceMstH OakTepHUsIMU IIMPOKO PAaCMpPOCTpaHeHo B rpupoze. CylecTBYIOT pu3o0aKkTepuy,
KOTOpbIe eCTeCTBeHHbIM 00pa30M TO/IaB/IsIIOT MPOpacTaHre HeKOTOPBIX BUOB PaCTeHHH,
HarpuMep UHrUOMpOBaHUe rpopacTanus Striga hermonthica, BbI3BaHHOE CanipOUTHBIMU
¢yopeciuieHTHBIMU BusilaMu Pseudomonas [7]. HekoTopble 6akTepun, CTUMYIUPYs POCT
orpe/ie/IeHHBIX BU/JOB PAaCTEHU, OABJISIOT POCT Napa3sUTUUeCKUX WM KOHKYPUPYIOLIHX
BU/IOB pacTeHUM, Hanipumep, Azospirillum brasilense, ToNn0XUTeNbHO B/Ysis HA CeMeHa
copro, Tio/jaB/sieT mpopacTanue Striga harmonthica [8].

[To gaHHBIM HccefioBaHui [9], MexaHW3M MHTUOMPOBAHUS TIPOPACTAHUS CeMsIH
Orobanche aegyptiaca 6akTepusimu Azospirillum brasilense cBsi3aH C psiioM CUHTETH-
YeCKUX MenTHZ0B, KOTOpPble MOI'YT KOHKYPUPOBATh 3a MeCTO CBSI3bIBAHUS CTUMYJIITOPA
nipopacrtanusi. Vicnonb3oBanue Rhizobium leguminosarum B mpoU3BOJCTBE ropoxa Mo-
Jasmsio poct O. crenata, apasuTUPYHOLLero Ha ropoxe pacteHusi. CHIKeHUe YPOBHS
Bcxoxectu y O. crenata MokeT ObITh CBSI3aHO C TIOBBILLIEHHOW aKTUBHOCTBIO TTEPOKCH/[a3bl
Y BbICOKOM aKTHBHOCTBIO (peHn/IaIaHH-aMMUaK-/1a3bl B KOPHSIX, MOBbIIIEHHbBIX I1PU
WHOKY/sY Rhizobium leguminosarum [10]. Bakrepuu, nepeHOCHMbIe ceMeHaMu, 00bIU-
HO T10/JaBJISIFOT TpOpacTaHue, NPoAyLUpYs (PUTOrOPMOHBI, PUTOTOKCHUHBI UH LIUAHU/BI.
Bonee Toro, oHM MOTYT KOHKYPUPOBaTh C paCTeHUEM 3a NMUTaTe/IbHbIe BelleCTBa U1
KOCBEHHO 3a CYeT COKpaIll[eHHs KOJIOHU3AL[|U TI0/Ie3HBIX PU300Mii M MUKOpH3bI [11].

Ienp Hamero ucciaefoBaHusA — r3yueHue BaussHUs X. euvesicatoria pv. allii
Ha [popacTaHve CeMsH JyKa. B 3aaun uccie0BaHus BXOAUI/IO BBISICHUTD CTelleHb
B/IWSTHUS BO30Y/[UTesIs Ha TapaMeTpPhbl BCXOXKeCTH CeMsTH JTyKa peryartoro. ViccienoBaHue
MIPOBOJUTCA in Vitro, 4To JjaeT NpefiCcTaB/ieHye O AMHAMUKe TOr0, YTO MOXKET [IPOUCXOUTh
B nouBe. VccieoBaHue packpbiBaeT MOTeHLMaIbHbIE MTOC/AeACTBUS, KOTOPbIE MOTYT
OBbITH BbI3BaHBI MIPH BHIPAIL{MBAHUY CEMsIH JIyKa B [10YBAaX, 3apa’KeHHBIX 0aKTePHsIMU.

MaTepMaﬂbI n MeToabl nccnepgoBaHmna

[Mramm CFBP 6369 [12] kynbTuBUpoBanu B TeueHue 48 u Ha cpesie YPGA. 3atem
OaKTepuy UCII0/H30Ba/H /151 IPUTOTOBJIEHHS /1@ CATUKPATHBIX CePUIHBIX pa3BeZleHu .
s kaxkgoro pa3sefenus 50 MK/ BeiceBasiv Ha cpefly Y GPA fyid miofcyeTa yaillek,
yTOOBI OTIPe/IeNIUTh KOJTMUeCTBO KooHueoOpasytomux eaunui] (KOE) Ha pa3BezieHue.
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Cxema onbima. DKCHiepuMeHT ObIJT OpPraHu30BaH 10 ITOJTHOW paH/I0MU3UPOBaHHOM
cxeme (CRD) ¢ TpexkpaTHOM MOBTOPHOCTHIO. BbI/IM TIPUTOTOB/IEHBI TPU KOHL|EHTPaL[UU
6akrepuii: 108, 10° u 10* KOE/Mn. B KauecTBe OTPHULIATeIbHOTO KOHTPOJIS UCITO/Ib30Ba/IH
JIVCTWITMPOBAHHYIO BOJY. 3ar0TOB/IEHbI ceMeHa 12 TOBapHBIX COPTOB JiyKa periaToro
(tabn. 1). Jnst KaXXA0T0 COPTa KOHL[EHTPALIMU MTOBTOPSUIUA 3 pa3a. B Kakayro yamiky
[TeTpu moMmelrjaiy Mo CTO CeMsIH.

Tabmua 1 Table 1
ToBapHble copTa nyKa, Commercial onion varieties used
ucnosib3oBaHHbIe B UCC/ief0BaHUN in the study
Ne Copt Ne Variety
1 Mbepo 1 Pyero
2 Pycckas 3uma 2 Russkaya zima
3 KapaHTaHckui 3 Karantansky
4 KapmeHn M.C. 4 Karmen M.S.
5 NeTHuii 6pus 5 Letny briz
6 CTPUryHOBCKMIA MECTHbI 6 Strigunovsky mestnyi
7 Anpun 7 April
8 LUtyTraptep Pusen 8 Shtutgarter Rizen
9 Msukosckuin 300 9 Myachkovsky 300
10 Oanunosckuii 301 10 Danilovsky 301
11 XanuegoH 11 Khaltsedon
12 AnnaH 12 Ellan

HckyccmeenHoe 3apadcerue. B kaxayro vaiiky [letpu, cogepsxaiyro 100 cemsH,
HAHOCWJIM aJIMKBOTHI 110 5 MJT 6akTepranbHOW B3BecH. 3aTeM variku [leTpu MHKyOuU-
pOBa/v TIPY KOMHATHOM Temrieparype B TeueHHe 2 4. [To ncTeyeHnn MHKYOAI[MOHHOTO
Teprofia C CeMsiH C/TMBa/M OaKTepuabHYI0 B3BeCh. 3aTeM CceMeHa OCTaB/IS/IA CYLITUThCS
TPU KOMHATHOW TeMIiepaType.

HHKkybayus. Cyxuie HHOKY/IMPOBaHHbIe CeMeHa 3aTeM TepeHOCH/IN B Yatku [leTpwy,
[THO KOTOPBIX BBICTUIAIN (GUIBTPOBa/IbHOM Oymaroii iuamerpom 9 cM. B vaiku [etpu
J00aB/Is/IM JUCTUITMPOBAHHYO0 BOAY. 3aTeM Yallikul [1eTpy romMelriay B UHKy0OaTop rpu
temrmeparype 21 °C B TeMHbIX ycioBusiX. CeMeHa MHKYOMpOBa/IU B TeueHWe 14 qHel.

3anucb u aHaaus oaHHbIX. IIpoBOAWMNCE e)Ke/HEBHbIE DYyTUHHbIE IIPOBEPKU U TIPU
HeobOxoguMocCTH fobasisiiack BoAa. [1epByro perucTparuio ¢ y4eToM SHepryuu IpopacTta-
HUsI IPOBOJW/IY Ha 5-e CyTKU. BTopasi v roce/iHsist 3arick Oblia c/jesiaHa Ha 14-ii [jeHb.
O6beauHeHHbBIE JaHHbIe ObLTH MTPOaHATU3UPOBAHBI C MCTIOMb30BaHUeM IMPOrPaMMHOTO
obecrieuenust Minitab Bepcuu 18. CpeziHee pa3zienieHre ObIIO BBITIOHEHO C UCTIOJIB30-
BaHueM Tecta Tukey.
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PGSYHbTaTbI ncecnepoeaHnAa n 06CY)Kp,eHVIe

BausiHue koHYyeHmpayuu UHOKy/sama Ha npopacmaue cemsH jayka. Ha 5-1 fieHp
HabsroieHn Bce 3 KOHIEHTpaL[Mi OaKTepuii 3HaUNTe/IbHO TIOZAB/IS/TN MPOpacTaHue
ceMsiH jTyKa. [1711 6O/bIIMHCTBA COPTOB JIyKa YPOBeHb MHTMOMPOBaHUS ITPOPaCTaHus
CeMSsTH yYBeJIMUMBAJICS C yBeTMUeHHEeM KOHI[eHTpaluy OakTepuii (Tabm. 2). BcxoxkecTb
ceMsiH JTyKa copta KapaHTaHCKUit TIpU MX WHOKY/TMPOBAaHWH OaKTepHsiMU B KOHLIEHTpariu
10® KOE/M/1 3HAUMTETbHO OT/IMYaIach OT KOHTPOILHOTO BapraHTa. B To ke BpeMsi rpu
UCITI0/Ib30BaHUM OakTepuii B KoHIeHTparuu 10° KOE/MT BCXOXKeCTb CeMsH Oblia CXOXKeH
¢ KoHTposieM. [Inst Takux copToB, Kak Kapmen MC u XaiiiieZjoH, He ObIO BBISIBJIEHO
CYLL[eCTBEHHBIX Pa3N4rii MeXKy KOHLIEHTPAL[USIMH, XOTs BCe 00pabOTKM 3HAUHTETbHO
ormmuanich (p<0,05) ot KoHTposs. [/ 3THX JBYX COPTOB YPOBEeHh MHIMOHUPOBaHMS ObLT
6osiee BbipakeHHbIM. Y KapmeHa MC MpoLeHT BCXOXKeCTh CHU3W/Iach € 17 B KOHTpOJIe
1o 2...4 % B BapraHTax. ¥ XaJileZioHa Ha 5-1 JieHb HabOMro[eHri He ObIIO OTMEUeHO
NpopacTaHus BO BCeX Tpex KOHLIeHTpaLUsX.

Tabnvya 2
BcxoxkecTb ceMsiH iyKka penyaToro Ha 5-i AeHb HabnoaeHuin
BcxoxecTb,%, NpU KOHLEHTpaL MmN 6akTepuit
Copt
108 108 104 KoHTponb
Mbepo 62c 71b 77b 91a
Pycckas sauma 56b 58b 69a 85a
KapaHTtaHckuin 9b 14a 16a 17a
|KapmeH M.C. 2b 3b 4b 17a
JleTHwii 6pu3 17¢ 23b 26ab 27a
CTpuryHoBCKui 24c 26bc 30ab 35a
MECTHbI
Anpun 21b 30ab 35a 37a
Wrytraptep PuseH 14c 20b 25b 30a
MsukoBckuit 300 3c 14b 16b 29a
Danunosckuit 301 42c 73b 79a 80a
XanuenoH Ob 0b 0b 2a
AnnaH 7c 16b 22a 25a
*Pa3Hble 6yKBbl B O[JHOW CTPOKE 0603HaYat0T CTAaTUCTUYECKM 3HAYNMbIE Pa3NNUnS.
Table 2
Germination capacity of onion seeds on the 5th day of record
Variety Germination,%, at the concentration of bacteria
108 108 104 Control

Pyero 62c 71b 77b 91a

Russkaya zima 56b 58b 69a 85a

Karantansky 9b 14a 16a 17a

Karmen M.S. 2b 3b 4b 17a

Letny briz 17¢ 23b 26ab 27a
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Ending table 2
Variety Germination,%, at the concentration of bacteria
108 106 104 Control
Strigunovsky mestnyi 24c 26bc 30ab 35a
April 21b 30ab 35a 37a
Shtutgarter Rizen 14c 20b 25b 30a
Myachkovsky 300 3c 14b 16b 29a
Danilovsky 301 42c 73b 79a 80a
Khaltsedon 0b 0b 0b 2a
Ellan 7c 16b 22a 25a

*Different letters on the same line indicate statistically significant differences.

Ha 14-i1 nenp HabmoieHWA pa3/TMUHbIe KOHIIEHTPAL[U HHOKY/IsITa OKa3bIBa/Iu 3Ha-
yuTebHOe HHrubuposanue (p <0,05) BCXOKeCTH CeMsiH Pa3/IMYHbIX COPTOB JTyKa, Kak
roka3aHo B Tabs1. 3. Kpome Toro, /17151 60/ILIITMHCTBA CeMSTH COPTOB JIyKa HaO/Tiofia/iich
pa3ynuusi B ypOBHe MHTUOMPOBAHUS BCXOXKEeCTH TP Pa3HbIX KOHIIEHTPALUSIX UHOKY-
nsta. Takum obpa3om, Haubosbiast KoHeHTpanus (102 KOE/mMit) Bei3bIBaia camMblit
BBICOKHI YPOBeHb MHTMOMPOBaHUs, B TO BpeMs Kak 1ipu 10° KOE/mn Habmrogammch
yMepeHHbIe YPOBHH, a MPU HanMeHbI1ei kKoHeHTpauuu (10* KOE/Mn)— HanMeHblLee
uHrubuposanue. ¥ copra Kapmen MC xapaktep MHTHOWPOBAHUS MTPOpacTaHUsi CeMsH
cMmecTuscs Ha 14-ii aeHb HabmOAeHUH, re Obla camast Hu3Kasi BCXoxkecTh (4 %) ripu
KoHIIeHTpaluu UHOKYy/siTa 102 KOE/M1, X0TSI BCXOXKeCTh CeMsTH MPH KoHIeHTparpu 10°
u 10* KOE/M ObITH CTaTUCTHYECKH CXOXKU. Y CeMsiH copTa XasllieZiloHa aHa/IoTUYHast
KapTyHa, Habsrofaemasi Ha 5-i leHb HabmroeHui, coXpaHsach U Ha 14-i1 ieHb Habmo-
JIeHUI: ceMeHa He TIPOPACTa/Iv HY TIPH OZIHOW W3 KOHILIEHTpAIi OaKTepHii 10 CpPaBHEHHO
C M0OKa3areseM BCX0KeCTH 8 % B KOHTpOIIe.

Tabnvya 3
BcxoxkecTb Ha 14-i1 peHb HabnoaeHuUn
BcxoxkecTb, %, MPU KOHUEHTpaLum 6akTepui
Copr 108 108 104 KoHTponb
Mbepo 80c 84bc 86b 96a
Pycckas 3uma 59d 66¢c 75b 92a
KapaHTaHckui 54b 56b 57b 83a
KapmeHn M.C. 4c 6bc 8b 45a
JleTHui 6pu3 55¢ 61b 68a 73a
CTpUryHOBCKUIA MECTHbI 45b 48b 51b 87a
Anpun 45c 51bc 55b 82a
LtyTTrapatep PuseH 21c 52b 67a 69a
Msukosckuii 300 4d 22c 35b 85a
JNanunosckuii 301 50d 76¢ 83b 94a
XanuegoH Ob Ob Ob 8a
AnnaH 23c 26¢ 46b 53a

*Pa3zHble 6yKBbl B OfiHOM CTPOKE 0603Ha4ar0T CTAaTUCTUHECKN 3HAYUMbIE PA3NNUnS.
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Table 3
Germination capacity of onion seeds on the 14th day of record
Variety Germination,%, at the concentration of bacteria
108 108 104 Control
Pyero 80c 84bc 86b 96a
Russkaya zima 59d 66¢c 75b 92a
Karantansky 54b 56b 57b 83a
Karmen M.S. 4c 6bc 8b 45a
Letny briz 55¢ 61b 68a 73a
Strigunovsky mestnyi 45b 48b 51b 87a
April 45¢c 51bc 55b 82a
Shtutgarter Rizen 21c 52b 67a 69a
Myachkovsky 300 4d 22¢ 35b 85a
Danilovsky 301 50d 76¢ 83b 94a
Khaltsedon 0b 0b Ob 8a
Ellan 23c 26¢ 46b 53a

*Different letters on the same line indicate statistically significant differences.

BausiHue koHyeHmpayuu 6akmepuli Ha 3Hepauto npopacmarusi. Kak mokasaHo
Ha puc. 1, Ha 5-1i JieHb HAOMOIeHNI pa3/TMUHbIe KOHLIEHTPAL[Ui UHOKY/ISATA BIIUSTA
(p < 0,05) Ha 3Hepruto npopactanusi 12 copToB jiyKa. KoHLeHTpaLusi UHOKY/SITa U SHep-
TUs IpopacTadusi ObUTM 00PAaTHO MPOTIOPLIMOHAJBHEL, T.€. YBeThndeHre KOHIIeHTPaLul
GakTepHii COOTBETCTBOBA/IO HU3KOM BCXOXKeCTH CeMsiH jyKa. Camast BEICOKasl KOHLIeH-
TpaLMsi HTHOKYJISITA OKa3asa HauboJblliee BAUSHYAE Ha 3 COPTA, @ UMEHHO MSUKOBCKUI
300, Kapmen MC u Xanue[joH ¢ sHepruei npopactanus 3, 2 1 0 % cOOTBETCTBEHHO.

Ha 14-#1 nenb HabOmroieH BCe KOHLIEHTPALMM MHOKY/ISITA 3HAUNTe/TbHO CHIDKAJTH
SHEPIHI0 MPOpPacTaHUsi CeMsiH y COPTOB JiyKa (pHc. 2). Y BO/bLIMHCTBA COPTOB Ccamast
BBICOKast KOHIeHTpalust 6aktepuii 10° KOE/mMi oka3asia HauMeHbIIlee B/IMsSHUE Ha SHep-
TUI0 MpopacTaHus, 3a Hert ciienytot 10° KOE/m, a Hanbosbiiee — 10* KOE/mn. OpHako
[t coptoB KapanTanckuii u Xasne0oH He ObI/I0 pa3/inuuii BO BIUSHUM KOHLIEHTPa-
114, XOTs BCe 06pabOTKM 3HAUMTE/ILHO OT/IMYAMUCh OT KOHTposis (p < 0,05). SHeprus
rpopacTtanus Oblsia BbIllle B KOHTPOJIe Ha 2...8 % Ha copTre XaJilieIoH 10 CpaBHEHUIO
c 06paboTaHHBIMU OAKTEPHUSIMU.

Pe3ynbrarhl UCC/IeJOBAaHUH TIOKa3a/iH, UTO TPY KOHIIEHTPALMKU OaKTepuii 3HaUUTe Tb-
HO TIO/IABJIS/IU TIpOpacTaHue ceMsiH 12 copToB siyka. ABTop [13] uHOKynMpoBan ceMeHa
repiia ¥ Tomara Xanthomonas campestris vesicatoria i OTMeTHJI, UTO UHTMOMPOBaHUe
TpopacTaHysl yBeIMYUBAIOCh C yBeTMYeHHeM KOHIeHTpaluy 6akTepHrii. ITOT acrieKT
Habsrozancs 4751 O0/IBIIMHCTBA TTPOTECTUPOBAHHBIX HAMU COPTOB, U Pe3y/bTaThl CO-
Brajamu c [13].

HexkoTopble cOPTOBbIe pa3IMuKsi MO>)KHO OTHECTH K pa3HbiM obpaboTkam [14]. EcTb
COpTa, KOTOphle OAWHAKOBO pearpoBaji Ha KaKAyr0 KoHLleHTparuio bakrepuii. Ha 5-i
JeHb yueta y coptoB Kapmen MC u XaijeioH 1o/jaBieHre BCXOKeCTH Ob1I0 paBHO-

180 SALINTA PACTEHNIA



Kavhiza NJ et al. RUDN Journal of Agronomy and Animal Industries, 2023;18(2):174-185

MepHBIM TIPU pa3HbIX KOHLeHTpauusax. OfHako Ha 14-i1 1eHb caMasi BBICOKasi KOHLIeH-
TpaLusi, Mo-BUAUMOMY, OKa3asa Biausinie Ha KapmeHn MC, MOCKO/IbKY OHa 3HaUUTeTbHO
OT/IMUaach OT ABYX Apyrux KoHueHTpauui 10° u 10* KOE/mi. Opnako y XanmeoHa
XapakTep MpopacTaHusi He U3MEeHUJICS, TTOCKOJIbKY OH 0CTaBaJsCsl OfHOPOAHBIM TpH 3
KOHILIeHTpalusix Ha 14-i neHb. MOXKHO C/le/laTh BBIBOJ], TO COPT XaJille/IOH SIB/ISIETCS
HauboJsiee BOCTIPUMMYMBEIM K X. euvesicatoria pv. allii.
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Fig. 1. Germination rate at various bacteria concentrations on the 5th day of record, %
Source: made by the authors
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Fig. 2. Germination rate at various bacteria concentrations on the 14th day of record,%
Source: made by the authors

Ha sHepruto rnpopacTanusi ceMsiH 12 copToB Bivsijia KOHLeHTpalysi 6akrepuii. B [9]
yToMsiHYy/H 0 dakTtope A. brasilense, KOTOPBIi CyIL{eCTBEHHO B/IMseT HA SHEPTHUIO ITPO-
pactanus O. aegyptiaca. HeKoTopble HU3KOMOJIEKY/ISIPHBIE TIENTH/Ibl BLIDAOaThIBAKOTCS
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GakTepusiMHU, KOTOPbIe CBSI3bIBAIOTCSI C MECTOM MPOPACTaHUsl CeMsTH, BIIHsIs Ha MPOpacTaHue
B TeueHHe OIpe/ie/IeHHOTO [Iepruo/a BpeMeHU U CHWKasl SHepruto npopacranus. Yem
BbIIIIe KOHL|EHTPALUSI UHOKY/ISATA, TeEM HW)Ke SHeprus NpopacTaHus COPTOB. Bbicokast
KOHIIeHTpaLUsl MHOKY/ISITa COBIA/iaeT C JIUTe/TbHBIM HHrHOMpOBaHeM TpOpacTaHus,
CJ/lefloBaTe/IbHO, C HU3KOW SHepruei popacTaHusl.

XoTs1 93Heprusi MpPOpacTaHKs B 1[eJIOM yBeJTHMUKIach y OOMBIIMHCTBA COPTOB, OHA
He U3MEeHHW/aCh y Xasle/loHa, KOTOPbIM 0CTaBasCs MOCTOSIHHBIM Ha HyJie. bosee Toro,
TOT (haKT, UYTO pa3Hble KOHLIEHTPALIMU OKa3bIBaIl OJHOPOJHOE B/IMSHKE Ha SHEPIUI0
npopactanus KapanTtaHckoro u XasiieZjoHa, MOXKeT CBU/IeTeIbCTBOBaTh O BOCIIPUHM-
YMBOCTHU JBYX COPTOB /laKe MPY HU3KUX KOHLIeHTpaLUsAX. DTO COIVIaCyeTCs C BbIBOJA-
MU [7], B pe3ysbTare uero Ob110 J0Ka3aHo, uTo S. hermonthica oueHb UyBCTBUTE/IbHA
K (pryopecrieHTHBIM Pseudomonas spp. WCIob3yeTcsl B ucciefioBaHuu. Kpome Toro,
y XasiezoHa camasi Hu3Kas 3Heprusi npopactanus (0), UTo CBUJETeNbCTBYET O BEICOKOM
BOCIIPUMMYHMBOCTH 3TOTO COpTa K OakTepusim X. euvesicatoria pv. allii.

3ak/iroyeHue

VccnenoBaHue 1okasasno, 4to OakrepuasabHas MHOKY/ISLUS 12 TOBapHBIX COPTOB
JIyKa OKa3asia 3HauMTe/IbHOe B/IMSTHYE Ha BCXOXKECTb M SHePryI0 MpopacTaHus. Y 00/ib-
IIIMHCTBA COPTOB JIyKa caMasi Bbicokast KoHLeHTpanuysi 108 KOE/Mn 6akTepuii BbI3biBaia
CaMblIil BEICOKMI YPOBeHb MHTMOMPOBaHUsI TIPOPACTaHMs], TOT/]a KaK TPY CaMOM HU3KOM
KoHLIeHTparuy 10* 6b110 JOCTUTHYTO HalMeHbIllee MHIbrupoBaHue. bomee Toro, camast
BBICOKAs1 KOHLIEHTpaLysl 3HaUMTeIbHO CHUXKala CAIy rpopacTanus coptos. [1okaszaHo,
YTO caMasi Hu3Kasi KoHLleHTpalus 10* oka3piBaeT HavMeHblllee B/IUsHUE Ha SHEPrHI0
ripopacTtaHusi cCOpToB. Takum 06pa3om, pe3y/bTaThl MOKa3bIBalOT, UTO MPUCYTCTBUE
OakTepHii B IIOUBe WM MATATE/ILHOM Cpefie MOXKEeT TIPHUBECTH K CHIKEHUIO BCXOXKeCTU
Y SHEPryy MpopacTaHusi CeMsiH.
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AmnnoTanms. ViccieoBanuys 10 ONTUMH3aLMH TPHEMOB 0CHOBHOM 06paboTKM MOYBBI TIPOBOJMIIUCH B NIPe/-
ropHoii yacti YeueHCko# Pecry6/vKy ¢ 11e/bio OrpeziesieHHs ONTUMabHOTO NpreMa 06paboTKH Ha CKJIOHOBBIX
naHgadTax Mpy BO3/e/bIBAHUY 3ePHOBBIX 1 3pHOO0O0BLIX Ky/BETYp. B cpesHem 3a 2017-2021 rr. ycraHOB/e-
HO: HauMeHblllee KOJMYeCTBO COPHSIKOB 12,3 1IT/M? — Ha NMoceBax 03MMOH MIIEHULb] Ha BApUAHTe OTBATbHOM
06paboTku, Harbosbinee — 36,1 1T/M? — Ha MOCeBax sIPOBOTO STUMEHsT Ha BAPUAHTE MeJIKOU /IMCKOBOM 06pa-
6otku. HarmeHblnast cyxast 6riomacca 2,79 T/ra OTMeueHa y ropoxa Ha BapyaHTe MeJIKO# /{1ICKOBOI 06paboTKH,
MakcuMasbHasi — 5,15 T/ra — y 03UMO}i MIIeHKLbI Ha BapUAHTe OTBAIbHON 00PabOTKY MOUBBI C YIIyOIeHH-
eM. HanmeHbl11asi uucTasi IpOAyKTUBHOCTD (oTtocuHTe3a 1,82 r/M? X cyT orpeZiesieHa y ropoxa Ha BapyUaHTe
MeJIKOH AWCKOBOM 06paboTKM, MakcuMarbHasi — 3,39 r/M? X CyT — Y 03MMOM TIIEHHULIbI Ha BapHaHTe MeJIKOH
JTMCKOBOM 00paboTku. B cpemreM 3a 2017-2021 IT. Ha CKJIOHOBOM JlaH 11ahTe MaKCUMa/TbHAast X03HCTBEHHAs
YPO’KaiHOCTh 3epHa JOPMHUPOBaach y 03UMOH ITIIeHHULIbI HAa BapHaHTe ¢ yrmybieHreM u coctasssiia 4,25 T/ra,
MHHMMaJjIbHasi — 2,14 T/ra— y ropoxa Ha BapHaHTe ¢ yrnybnenueM. Takum 06pa3oM, OnTUMasbHbIE YCIIOBUS
JJIs POCTA U Pa3BUTHs 36PHOBBIX 1 3ePHOO000BBIX KY/ILTYD Ha CK/IOHOBBIX JlaHAadTax YeyeHckoi Pecrybnuku
CKJIaJIbIBAIOTCS TP MPOBEJIEHUH OTBa/IbHBIX 06paboTOK MouBkl pabounmMu opraHamu Ha riybuny 0,20...0,22 m
¢ 6e30TBanbHEIM yrybnenyem 710 0,35...0,37 M.

KiroueBble c/10Ba: oTBasbHast 00paboTka, YepHO3eMBI, MesIKast AUCKoBast 06paboTka, 6e30TBabHOE
yrinybneHue
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Optimization of basic tillage techniques on the slope landscapes
in the Chechen Republic

Magomed R. Nakhaev' ', Tamara S. Astarkhanova® =

'Kadyrov Chechen State University, Grozny, Russian Federation
2RUDN University, Moscow, Russian Federation
> astarkhanova_ts@rudn.ru

Abstract. Studies on the optimization of basic tillage techniques were carried out in the foothill part of
the Chechen Republic. The purpose of the research was to determine the optimal reception of basic tillage on
the slope landscapes of the Chechen Republic in the cultivation of grain and leguminous crops. The results of
the optimization of basic tillage techniques on the sloping landscape of the Chechen Republic have shown that
the smallest number of weeds on average in 2017-2021 was recorded on winter wheat crops after moldboard
tillage (12.3 plants/m?), the largest number of weeds was registered on spring barley crops after minimum disc
tillage (36.1 plants/m?). The smallest dry biomass (2.79 t/ha) was found in peas in the variant with minimum
disc tillage. The maximum dry biomass (5.15 t/ha) was recorded for winter wheat in the variant with deep
moldboard tillage. The lowest net photosynthetic productivity (1.82 g/m? per day) was found in peas in the
variant with minimum tillage. The highest net photosynthetic productivity (3.39 g/m? per day) was noted for
winter wheat in the variant with minimum disk tillage. On average for 2017-2021, the maximum economic
yield of grain on the sloping landscape was formed in winter wheat after deep tillage and amounted to 4.25
t/ha. The minimum economic yield of grain was formed in peas after deep tillage and was 2.14 t/ha. Thus,
optimal conditions for growth and development of grain and leguminous crops on the sloping landscapes of
the Chechen Republic are formed after moldboard tillage to a depth of 0.20...0.22 m with a nonmoldboard
deepening to 0.35...0.37 m.

Keywords: moldboard tillage, chernozems, minimum disk tillage, nonmoldboard deepening
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BBepeHue

OcHoBHasi 00paboTKa IMOYBbI — OZIHO U3 IVIaBHBIX 3BEHbEB B TEXHOJIOTHSIX BO3/e-
JIBIBAHUS TTOJIEBBIX KY/BTYP — CJTY>KUAT Ba)KHBIM 3JIEMEHTOM B CO3/IJaHUM ONTUMAJTbHBIX
yCJIOBUM Pa3BUTHS PACTeHUH U paLiMOHAIbHOM TpaHC(epe TTOUBeHHOU BJ/laru U MUTa-
Te/IbHBIX BEI[eCTB OT KOPHEBOI CUCTEMBI K Ha3eMHBIM BereTaTUBHBIM U TeHepaTUBHBIM
opradam [1-3].

WccnepoBanusiMu joKa3aHo:

— TIpHUeMbl OCHOBHOM 00pab0TKM TTOYBBI HEOOXOAMMO aJalTUPOBATh K MECTHBIM
TOYBEHHO-K/IMMAaTHUe CKUM yC/IOBHSIM, ¥ OHH JIO/DKHBI COOTBETCTBOBATh THUITY TOYB,
pesibedy MeCTHOCTH, 0COOEHHOCTSIM BbIpAIlIMBAeMbIX KYJIbTYp, CUCTEME yA0OpeHUH,
CTeTieH! 3aCOPeHHOCTH IMOYBEHHBIX YUacCTKOB [4, 5];

— Ha 6orapHbIX yyacTKax 3aCyluiuBbix pernoHoB CeBepHoro KaBka3za ocHOBHast
ob6paboTka Jjo/mKHA OBITh, B ITIEPBYIO OUepe/b, BiarocOeperatoieii [6-8];

— OCHOBHast 00pabOTKa MOYBBI JO/HKHA BECTHUCH MPOCTHIM, AOCTYITHBIM U /IEILIEBbIM
TIPUEMOM, TIPH 3TOM CYIIIeCTBEHHO CI0COOCTBOBATE Y/TYUIIIEHHIO YCIOBHH IPOM3pacTa-
HUS BO3/le/IbIBaeMbIX pacTeHuit [9—-12].

B cBs13u ¢ 60111101 3HAUMMOCTBIO 06pabOTKY TTOUBBI /17151 (POPMUPOBAHUS TTPO-
JIYKTUBHOCTH arpo(UTOLIEHO30B B 1[eJIOM U /1Jis1 KaXKI0M BO3/1e/IbiIBaeMOM KY/IbTypbl
B OT/IeJIbHOCTH, a TaK)Ke Ma/IOUHMC/IEHHOCTBIO TAaKUX OIMBLITOB Ha CKJIOHOBBIX JIaHATIAh-
tax YeueHcKol Pecry06/i1vKy, BO3HUKI/IA HeOOXOAUMOCTD MPOBeJeHUsS UCC/Ie0BaHUH
C pa3/IMYHBIMUA BapHaHTaMH OCHOBHOM 00pab0TKM MOYBKI B rPpaHUIaX KapOOHOBOTO
TIOJIUTOHA, UTO U SIBUJIOCH I{e/IbI0 Halllero UCC/Iei0BaHusI.

MaTepMaﬂbI n MeToabl nccnepgoBaHunsa

VccnenoBaHusi 0 ONTHMU3ALIMH [TPUEMOB OCHOBHOW 00pabOTKH TMOUBBI Ha CKIIO-
HOBOM JsaH/iadTe mpoBoguauck ¢ 2017 mo 2021 rT. B npeAropHoii yactu YeueHCKOM
PecryGmuKy.

[TpoBoaUIMCH ABYX(paKTOPHBIE OTIBITHI:

daxkmop A — KynbTyphbl ceBoobopoTa. @akmop B — npreMbl 0CHOBHOM 00pabOTKU
TIOYBBI.

®akTop A: BapuaHT 1 — o3umas niueHurja copt KanuraH; BapuaHTt 2 — sipoBast
nenula copt Kypeep; BapuanTt 3 — ropox copt bopelj; BapuaHT 4 — ssuMeHb COPT
Boratbips.

dakrtop B: BapuaHT 1 — oTBanbHas o6paborka ruryrom [TH-4-35 Ha ryouny
0,20...0,22 m; BapuaHT 2 — OTBaJ/IbHasi 00paboTKa pabouMM OpraHoM Ha IyOUHY
0,20...0,22 M c 6e3oTBasbHBIM yrybnenunem mo 0,35...0,37 M; BapuaHT 3 — MeJiKasi
nuckoBast obpaboTka guckaropom BIM-4x4 Ha rinybuny 0,12...0,14 m.

Yyet 3aCOpeHHOCTH MMOCEBOB U apa Ha CKJIOHOBOM JlaHALIa(Te B HallleM OIbITe
TIPOBOZAMJICS KOJTMUeCTBEHHO-BECOBBIM METO/[0M Tiepe/i yOOpKOii 3ePHOBBIX KYJIBTYP,
a TaK)Ke B MepPUOJ, BeCeHHe-/IeTHEero yxo/a 3a apoM mnepej KaXk/10il Ky/IbTUBaLei Uin
006paboTKol repOuIKIaMH C TTIOMOILBI0 PaMOK Tutomjazabto 0,25 mM? (B moceBax) u 1 m?
(Ha mapy) B [jeCATUKPaTHOM MOBTOPHOCTH.
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UucTyro NpolyKTUBHOCTL (DOTOCUHTE3a pacCUMThIBaIU 110 (popmysie Bpurrca,
Kupgga v Becta

U = B2-B1 ’
S(L1+L2)
rae UIN® — uurcTas npoflyKTUBHOCTE (POTOCHHTe3a, I/M*; B, — B, — npupocT cyxoi
6KroMacChI 3a Onpe/ie/IeHHOe KOJIMUeCTBO CYTOK, T; L, +L., — cpesHas nyiomjaap 1MCTheB
3a orpezieJieHHOe KOJTMUeCTBO CYTOK, M2
ITpupocT cyxoii 6roMacchl onpeiessii cucteMatTudeckum (duepe3 10 cyT) oTbopom
Y B3BELIMBAHHUEM PAaCTUTEebHON Macchl ¢ Tioiaau 0,25 M2 o metozuke 'occopTceTy.
CratucTruecKyro 06pab0OTKy 3KCITePUMEHTA/IbHBIX JaHHBIX TPOBOJWIA METOZIOM
JUCTIePCUOHHOTO0 aHau3a ¢ omolbio ITSBM c ucrions3o0BaHueM nporpaMmMsl Ctatu-
CTHKa 8.

Pe3ynbraTbl uccnepoBaHui U UX obCyXXaeHue

B cpennem 3a 2017-2021 rT. MccneioBaHUA Ha CKIOHOBOM JIaHZiadTe 3aCOpeH-
HOCTb 03UMOM TIIIEHUI[bI HAXOAW/IACh B Mpejienax ot 12,3 mt/M? Ha oTBa/ibHOM (hoHe
1o 17,5 mt/m? Ha oHe MeJTKOW JUCKOBOIM 00pabOTKH, IpOBOH MilleHUL[bl — OT 19,5
1o 24,8, ropoxa — ot 25,5 g0 33,3, sipoBoro siumeHsi — ot 28,8 go 36,1 mt/M? cooTBeT-
cTBeHHO (Tabm.).

3acopeHHOCTb arpoLeHO30B Ha CKIOHOBOM NlaHawadTe, cpegHee 3a 2017-2021 rr.

OpHofoNbHblE [ByponbHble Bcero
KynbTypbl Cnoco6 06paboTku NoYBbI
WT/M? r/m? T/ Mm? r/m? wT/M?2 r/m?
OTBan 7.1 16,3 5,2 18,2 12,3 34,5
Osumas nuweHuya, C yrny6nexiem 77 | 177 | s6 | 196 | 133 | 373
copT KanurtaH
Menkas 10,0 23,0 7,5 26,2 17,5 49,2
OTBan 10,8 24,8 8,7 30,4 19,5 55,2
Alposas nweuua, C yrny6nenmem 121 | 278 | 100 | 350 | 221 | 628
copT Kypbep
Menkas 134 30,8 11,4 39,9 24,8 70,7
OTBan 13,9 31,9 11,6 38,5 25,5 70,4
lopox, copT bopel, C yrny6neHuem 14,5 33,3 12,5 43,7 27,0 77,0
Menkas 17,4 39,7 15,9 55,6 333 95,3
OTBan 15,6 35,8 13,2 46,2 28,8 82,0
Aumenb, copt C yrny6nenmem 162 | 372 | 140 | 490 | 302 | 862
boraTbipb
Menkas 19,4 44,6 16,7 58,4 36,1 103,0
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Infestation of agrocenoses on slope landscape (2017-2021)

Monocots Dicots Total
Cro Soil cultivation
P method
plants/m? | g/m? | plants/m? g/m? plants/m? | g/m?
Moldboard 71 16.3 5.2 18.2 12.3 34.5
Winter wheat, cv. Deep 7.7 177 | 56 19.6 133 | 37.3
Kapitan
Minimum 10.0 23.0 7.5 26.2 17.5 49.2
Moldboard 10.8 24.8 8.7 30.4 19.5 55.2
Spring wheat,
cv. Kuryer Deep 12.1 27.8 10.0 35.0 221 62.8
Minimum 13.4 30.8 11.4 39.9 24.8 70.7
Moldboard 13.9 31.9 11.6 38.5 25.5 70.4
Peas, cv. Borets Deep 14.5 333 12.5 43.7 27.0 77.0
Minimum 17.4 39.7 15.9 55.6 333 95.3
Moldboard 15.6 35.8 13.2 46.2 28.8 82.0
Barley, cv. Bogatyr Deep 16.2 37.2 14.0 49.0 30.2 86.2
Minimum 19.4 44.6 16.7 58.4 36.1 103.0

CoOTHOLLIEHHWEe OHOZOMIBHBIX U [IBYLOIBHBIM COPHSIKOB 110 KOJIMUECTBY Ha CK/IOHOBOM
naHpmadTe Ha ToceBax 03UMOM TILIEeHULIbI PaBHSNIOCH 1,4:1, sspoBoii mieHuLb — 1,2:1,
ropoxa— 1,2:1, spoBoro ssumens — 1,2:1.

HaumeHsl11ag BO3/y1LLIHO-CyXasl Macca BCex COPHbIX paCTeHUU Ha CKJIOHOBOM JIaH[-
madte Hab/mOIaMaCk Ha TTOCEBAX 03MMOM IMITIEHUITBI TIPY OTBAa/IbHOM CITOCo0e 06paboTKH
MOYBBI ¥ B cpeiHeM 3a 2017-2021 rr. paBHsiach 34,5 r/M?% Bo3ayliHO-cyXas Macca BCex
COpHBIX pacTeHui Obl1a 60JIbIlle HA BApHAHTE C MOUBOYI/IyOaeHreM Ha 2,8 r/mM?,unu
Ha 8,1 %, Ha BapuaHTe C MeJIKOM IUCKOBOM 00paboTkoli — Ha 14,7 r/m?, unu Ha 42,6 %.

Ha noceBax sipoBoii NIilIeHULbI BO3AYLLIHO-CyXasi Macca BCeX COPHbIX paCTeHUM
Ha CKJIOHOBOM JiaH/11ad)Te MpeBbiliiaia 3aCOPeHHOCTb 03UMOM TTiIeHUIbI Ha 43,7...68,4 %.
Ha noceBax ropoxa BO3/yILIIHO-CyXasi Macca BCeX COPHBIX pacTeHHi Oblia 6oibiiie 3aco-
PEHHOCTH SIPOBOM MILIeHULbI Ha 22,6...34,8 %. Ha moceBax sipoBOro siuMeHs BO3yILHO-
Cyxasl Macca BCeX COPHBIX paCTeHHiA MpeBbliiasa 3aCOPeHHOCTb ropoxa Ha 8,1...16,5 %.

B cpeanem 3a 2017-2021 rT. Ha CK/IOHOBOM JaH/madTe HaUMeHbIIIast Cyxast OHo-
Macca 03UMoH TieHuL bl copta KanuTan 4,48 T/ra ycTaHOB/eHa Ha BapUaHTe MeJIKON
JIMCKOBOM 006pab0TKH, Ha BapraHTe 0TBa/lbHOM 00paboTKy oHa Obia Ha 0,36 T/ra 6osblile.
MakcumainbHas cyxasi omomacca 5,15 T/ra omnpeziesieHa Ha BapHaHTe OTBa/IbHOM 00pa-
60TKY T0UBHI C yriaybneHreM. HanMeHblIi1asi cyxasi 61ioMacca sipoBOM MILIeHUL[bI COPTa
Kypnep 3,87 T/ra ycTaHOB/IeHa Ha BapyaHTe MeJTKOW JUCKOBOUM 00paboTKH, Ha BapHaHTe
OTBa/IbHOM 00paboTKK oHa Oblia Ha 0,52 T/ra 6osble. MakcuMastbHas cyxasi Oromacca
4,70 T/Ta — Ha BapuaHTe OTBaJIbHOW 00pabOTKY MOuBHI ¢ yrnybieHneM. HavmeHbliiast
cyxast buomacca ropoxa copta bopeli 2,79 T/ra ycTaHOB/IeHa Ha BapHAHTe MEJTKOW JIUC-
KOBOM 00paboTku. Ha BapuaHTe oTBanbHOM 00paboTku oHa Obia Ha 0,36 T/ra bosbiie.
MakcumasnbHasi cyxasi buomacca 3,40 T/ra — Ha BapuaHTe OTBa/IbHOM 00pabOTKH I10-
uBbI C yrnybnenueM. HanMenbInas cyxast Gromacca sipoBoro sumeHst copta borareipb
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3,68 T/ra ycTaHOB/IeHa Ha BapUaHTe MeJTKOW AMCKOBOW 00paboTKH. MakcumabHast
cyxast bmomacca 4,31 T/ra ycTaHOB/IeHa Ha BapyaHTe OTBa/lbHOW 00pabOTKH MOYBBI
¢ yrnyonenuem (puc. 1).

Cyxan buomacca,
T/ra

4,84
4,48 439 4,7 4,31
5 ’ 3,87 4,02

3,68
3,4

4 3,15

O31masn nweHnya Aposas nweHnya [opox AumeHb

H OTBan CyrnybnexHvem Menkan

Puc. 1. Cyxas 61omacca Ha CKIIOHOBOM NaHfLiadhTe Npy pasHbix crnocobax 06paboTKM NMoYs, T/ra
McTouHWK: caenaHo aBTopamu

Dry biomass, t/ha

6 5.15
4.84 47

4.48 4.39 431

3.87 3.68

4 3.15 3.4

2.79

Winter wheat Spring wheat Peas Barley

H Moldboard Deep Minimum

Fig. 1. Dry biomass on the slope landscape under different methods of soil treatment, t/ha
Source: made by the authors

Ha cknonoBom nanaiadTe (puc. 2) B cpegHem 3a 2017-2021 rr. HauMeHblasi Uu-
CTast MPOJYKTUBHOCTh (JOTOCUHTE3a 03MMOM MIIIeHUIIbI copTa KanmuTaH ycTaHOB/IeHa
Ha BapuaHTe OTBa/JIbHOW 00paboTKu ¢ yriayoneHnem — 3,14 r/m? x cyT. Ha BapuaHTe
OTBa/IbHOM 00paboTKM oHa Obla Ha 0,02 T/mM? X cyT Gonbiile. MakcuManbHasi YMCTast
MPOAYKTUBHOCTH (DOTOCHHTE3a 03MMOM IMIIeHHLIBI (POPMHUPOBaach Ha BApPUAHTE MEJTKOH
00paboTKY MOUBHI U paBHsIach 3,39 r/M? X cyT. HauMmeHblI1ast yucTasi MPOAYKTUBHOCTD
(doTocuHTe3a ApoBOH MieHUIbI copTa Kypbep ycTaHOB/IeHa Ha BapUaHTe OTBa/IbHOM
obpabotku c yrinybnennem — 3,13 r/m? X cyT. Ha BapraHTe 0TBa/ibHOM 00pabOTKH OHa
6b11a Ha 0,02 ThIC. GosbIne. MakcUMasbHasi UicTast POAYKTHBHOCTD (DOTOCHHTE3a SIPOBOM
TIIEeHULbI YCTAHOB/IEHA Ha BapUaHTe MeJIKOU JIMCKOBOM 00paboTKu U paBHsIach 3,17
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r/mM* X cyT. HaumeHbI11asi yucTasi MpOJyKTUBHOCTb (hOTOCHHTe3a ropoxa copta bokcep
yCTaHOBJIEHA Ha BapUaHTe MeJIKOW OTBa/ibHOM 00paboTku — 1,82 r/m? x cyT. Ha Ba-
pUaHTe OTBa/IbHOUM 00paboTKu ¢ yriybneHreM oHa Obiia Ha 0,01 r/m? X cyT Oosbiie.
MakcumasibHasi UiCTasi IPOAYKTUBHOCTE ()OTOCHHTEe3a ropoxa yCTaHOB/IeHa Ha BapHaHTe
MeJIKO¥ IUCKOBOM 00paboTku — 1,85 r/m? x cyT. HauMeHblliast UMCTast MPOAYKTUBHOCTh
¢oToCHHTe3a SIPOBOTO sTUMeHs copTa boraTeIph ycTaHOB/IEHA Ha BapUaHTe OTBaIbHOM
06paboTku ¢ yrnybnenuem — 2,91 r/m? x cyT. Ha BapraHTe 0TBa/ibHOM 06pabOTKM TOUBI
yycTasi IPOAYKTUBHOCTE (DOTOCHHTE3a SIPOBOro stuMeHst 6bi1a Ha 0,04 r/m? XcyT 6obliite.
MakcuMarbHasi YiCTasi IPOAYKTUBHOCTL (DOTOCHHTE3a SIPOBOTO sTUMEHsI YCTaHOB/IeHa
Ha BapMiaHTe MeJIKOM ZIMCKOBOM 06paboTku — 3,07 1/M? X CYT.
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Puc. 2. YucTasa NpofyKTMBHOCTb (GOTOCUHTE3a Ha CKIIOHOBOM NaHAwadTe
npu pasHblx cnocobax 06paboTKM NOYB, I/M? x CyT

VIcToYHMK: caenaHo aBTopamum
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Fig. 2. Net photosynthetic productivity on a slope landscape under different methods of soil
cultivation, g/m? x day

Source: made by the authors
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Ha cknonoBom nanzamadgte B cpegHeM 3a 2017—2021 rr. (puc. 3) ypoXkaiHOCTb 3epHa
03MMOH IMIIEHUIIBI Ha KOHTPOJIBHOM BapHUaHTe C OTBa/IbHOM 00pabOTKOM TTOUBBI COCTaBH/IA
3,92 1/ra, Ha BapuaHTe ¢ yriyosnenruem — Ha 0,33 T/ra, Wi Ha 8 %, GosbIlle, a Ha BapyaHTe
MeJIKOH TUCKOBOM 00paboTku — Ha 0,48 T/ra, unu 14 %, MeHbliie. X03sHCTBEHHAs YPOXKaii-
HOCTb 3epHa SIPOBOH TIIEHHUITHI Ha KOHTPOJTBHOM BapHiaHTe C OTBa/TbHOM 00PabOTKOM MOUBbI
cocTtasssiia 3,37 T/ra, Ha BapuaHTe C yrimyosenneM — Ha 0,06 T/ra, v Ha 2 %, Oosblie,
a Ha BapyaHTe MeJIKOM IMCKOBOM 06paboTk— Ha 0,41 T/ra, wm Ha 14 %, MeHbIIIe. YpoyKaii-
HOCTb 3epHa rOpoXa Ha KOHTPO/IbHOM BapHaHTe C OTBa/IbHOM 006pab0TKOM TOUBBI COCTaB/IsIa
2,48 T/ra, Ha BapuaHTe C yriybnenreM — Ha 0,36 T/ra, wiv Ha 15 %, GorblIiie, a Ha BapyaHTe
MeJIKOM JUCKOBOM 06paboTku — Ha 0,56 T/ra, wim Ha 29 %, MeHblIle. YPOXKalHOCTb 3epHa
SIPOBOT'O STUMEHS Ha KOHTPOJIbHOM BapvaHTe C OTBA/IbHOM 00pabOTKOM MOYBbLI COCTaB/ISIA
3,52 T/ra, Ha BapuaHTe ¢ yriyoneHreM — Ha 0,22 T/ra, v Ha 6 %, 60/bllle, a Ha BApHUaHTe
MEJIKOM ZINCKOBOM 006paboTku — Ha 0,41 1/ra, i Ha 13 %, MeHbl1Ie.
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Puc. 3. YpoxkaiiHOCTb 3€pHOBbIX Ky/IbTYp Ha CKIOHOBOM NaHAwadTe, cpeaHee 3a 2017-
2021 rr., T/ra, npu pasHblx crnocobax obpaboTkm nous: 1.1, 2.1, 3.1, 4.1 — npu oTBane;
1.2,2.2,3.2,4.2 —cyrnyébnenuem; 1.3, 2.3, 3.3, 4.3 — npv MeKOW ANCKOBOWA
VicToyHmK: coenaHo aBTopamm
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Fig. 2. Productivity of grain crops on the sloping landscape in 2017-2021, t/ha, under different
methods of tillage: 1.1, 2.1, 3.1, 4.1 —moldboard tillage; 1.2, 2.2, 3.2, 4.2 — deep tillage;
1.3,2.3,3.3, 4.3 —minimum disc tillage
Source: made by the authors
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3ak/itouyeHue

WccnenoBaHys pa3/IMUHbIX IPHEMOB OCHOBHOM 00pabOTKY TIOYBBI MPH BO3/€/TbIBAHUN
TIIEHULIbI 03UMOM, MILIEHHUL[bI IPOBOM, STUMEHS IPOBOTO M TOpPOXa B MSTUIIOBHOM 3€PHO-
MapoBOM CeB00OOpOTe Ha CKJIOHOBOM JlaH iadTe KapboHOBOTO TosMroHa B UeueHCKOI
Pecrybmike moKa3asu, UTO KOJIMYeCTBO COPHBIX PACTEHUI B MOCEBaX 03UMOM TIIIIeHH-
116l 6610 MUHUMaBHBIM (10,4 1T./M?)B ABYXTIO/IEHOM CeBO0O0OPOTE, MaKCUMa/IbHBIM
(55,6 wtT./™M?) B GeccmeHHBIX roceBax. KomiuecTBo COPHBIX pacTeHHH B TIOCEBaX SIPOBOTO
STUMEHSI YBeIMUMBAJIOCh /10 25,1 WT./M? B TpeXmnoapHOM ceBoobopoTe u 63,2 1IT./ M?
B OeccMeHHBIX MoceBax. KommuecTBO COPHBIX paCTeHUH B MOCEBaX SIPOBOM TILIEHULIBI
paBHsOCH 19,1 IT./M? B UeTHIPEXTIONILHOM ceBoobopoTe 1 19,5 1IT./M? B MATUIIOIEHOM
ceBoobopore. KomuecTBO COPHBIX pacTeHHWH B MOCEBaX ropoxa paBHIOCH 27,0 mIT./m2.

B cpegHem 3a 2017-2021 rr. Ha CKJIOHOBOM JiaH/jladTe HauMeHbIIUM do-
TOCHUHTETHUECKHM MOTeHI[Uaa 03uMOoM mieHuIsI (1,532x106 M? cyT/ra), IpoBOM
neHunb (1,274%106 m? cyt/ra), ropoxa (1,683%106 mM? cyT/ra) ¥ IpOBOTO STUMEHSI
(1,301x106 m? cyT/ra) yCTAaHOB/IEH Ha BapUaHTe MeJIKOW AUCKOBOUM 06paboTKu, Mak-
CHUMaJIbHBIA (hOTOCUHTeTHUeCKUM nmoTeHIMan — 2,033%106, 1,56x106, 2,052x106
1 1,599%x106 M? cyT/Ta COOTBETCTBEHHO — (hOPMHPOBAJICS Ha BapHUaHTe OTBa/IbHOM
006pabOTKM MOYBHI C yITyO/I€eHHEM.

Haubornbias yposkalHOCTh 03UMOM TiieHHLbI 4,25 T/Ta opMUpoBaiach Ha BapraHTe
c yrybreHreM, Ha BapvaHTe MeJIKOM TUCKOBOM 06paboTku oHa Obina Ha 0,81 T/ra MeHb-
11e. Ypo>KaliHOCTb SIPOBOM MIIIEHUL[bI HA BapHAHTe OTBAJIbHOM 00paboTKH C yriiybieHremM
cocrassisiia 3,43 T/ra, Ha BapUaHTe MeJIKOUM JUCKOBOM 06paboTky — Ha 16 % MeHblile.
YpoKallHOCTh TOpPOXa Ha BapUaHTe C OTBa/IbHOM 00pabOTKO# 1OuUBLI cocTasssiia 2,70 T/
ra, Ha BapvaHre c yriybseHrneM — Ha 18 % 6osblile, a Ha BapraHTe MeJKOM IMCKOBOM
06paboTky — Ha 26 % MeHbllle. YPO>KaliHOCTB SIPOBOTO STUMEHSI Ha BapHaHTe C OTBaIbHOU
00paboTkoii mouBkl cocTassizia 3,52 T/Ta, Ha BapuaHTe C yriaybnieHrneM YpOyKaitHOCTb
Obu1a Ha 6 % Gorbllie, a Ha BapUaHTe MeJTKOH TUCKOBOM 00paboTKy — Ha 13 % MeHblIie.
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HayyHas cTaTbsi / Research article

MHdopmMmaTUBHOCTbL AlaHHbIX MHpPaKpacHOro guanasoHa
CbEeMKMU AN eTeKTUMPOBaHUA CBOMCTB MNaxOTHbIX NOYB

ILI. I'pyouna’ ™ 11.¥0. CaBun’?

I®ULI «ITouBeHHbIN UHCTUTYT UM. B.B. [loky4aeBa», 2. Mockea, Poccutickas ®@edepayust
*PoCCHIiCKUI YHUBEPCHUTET APY>KObI HapofoB, 2. Mockea, Poccutickas @edepayust

P grubina_pg@esoil.ru

AnHoTanus. [IpuBesieHb! pe3y/bTaThl aHaM3a BO3MOXKHOCTH /leTeKTUPOBaHMsI TapaMeTpOB [T0YBEHHOTO
T/IOZI0PO/S HA OCHOBE UCIIO/b30BaHMsl JAHHBIX TEIJIOBOM ChbeMKU Ha IIpUMepe TeCTOBOIO yyacTKa B SICHOrOpCKOM
paiione Tynbckoii obacTi. Ha TeCTOBOM ydacTKe Mpe/iCTaB/IeHbI Cepble JieCHbIe C/1ab03po/vipOBaHHbIe MTAaXOTHEIe
TIOYBBI, PACTIOJIO’KEHHbIE B IJIOCKOW UacTH CKJIOHA. Bo BpeMsi 1osieBbIX paboT MpOBOAM/IACE ChbeMKA OTKPBITOH
TI0BEPXHOCTHU T0UB C ucnonb3osaruem mennosusopa FLIR VUE 512 (aguanasoH 7,5-13,5 MKM), Takxe U3 CJ1051
0-5 cm npou3BoAMIICST 0TOOP MOUBEHHBIX 00pa3LIOB ¥ U3MepeHHe BIaKHOCTH TOUBHI B c1oe 15-20 cM. ITpakTu-
YeCKH JiIsl BCeX IapaMeTpoB MOUBeHHOTO riogopoaust (pH, conepikaHue rymyca, cofep)XaHue Kanusi, 00MeHHbIe
katroHbl — Mg**, K*, Na*) Gbls1a ycTaHOB/IeHa CTaTUCTHUYECKH 3HaunMMasi koppessuus (r =0,4-0,7), Mexay
HUMU ¥ JJAHHBIMU Ch€MKHU B TETUIOBOM JIMaria3oHe CrieKkTpa. [yl yMepeHHbIX KOppesisiyii ObI/I COCTaB/IeHbI
ypaBHeHYsI TOJIMHOMHHAJIBHOM perpeccuu. VI3 nccieyeMbIxX apaMeTpoB TI0[0PO/Hs 3HAYMMBIH KO3 dHULIeHT
nerepmuHanuu (R? > 0,60) ¢ TerioBbIM iuana3oHoM criektpa umenu pH con. (R? = 0,61), coneprkaHue okcuza
kanus (R? = 0,60) 1 o6MeHHbIX KatroHOB Kaymwmst (R? = 0,63). ITosryyeHHbIe pe3y/bTaThbl IOKa3a/y, YTO UCTIOJTb-
30BaHHe CheMKH B TEIUIOBOM /Jjaria30He MOXKET PUMEHSThCS /11 KapTorpadypoBaHust HEKOTOPBIX 1apaMeTpOB
MOYBEHHOT0 TI0J0PO/iUs peroHa uccieoBaHus. 171 TeCTOBOrO I0JIs1 0Ka3aaoCh HEBO3SMO)KHBIM Ha OCHOBe
JIaHHBIX TEIIOBOM CheMKH HaZle)XHO OT/leTeKTHPOBaTh BCe OCHOBHbIE I1apaMeTpbl IJI040poAus 10YB nojist. OfHako
JlaHHbIE TeIJIOBOM MTOYBEHHON ChbeMKH MOXXHO MCII0/1b30BaTh Kak BCIIOMOraTe/ibHble IPU CheMKe B BUMMOM
u 6mxkaem VK uara3oHax, 4To MOMOXKET IMTOBBICUTh TOYHOCTh G@CKOHTAKTHOTO TIOYBEHHOTO MOHUTOPHHTA.

KitroueBble ¢/10Ba: TET/IOBAsi CheMKa, TOUBEHHBIE CBOWCTBA, TapaMeTphbl TJI00poaus 1ouB, Tynbckast o61acTb

3asB/IeHHe 0 KOH(IMKTe HHTepecoB. ABTOPbI 3asIB/ISIOT 00 OTCYTCTBMM KOH(IMKTA MHTEPECOB.
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Abstract. Possibility of detecting soil fertility parameters based on the use of thermal survey data was
studied on the test area of Yasnogorsky District, Tula region, Russia. The test area has gray forest slightly eroded
arable soils located in the flat part of the slope. During the field works, an open soil surface was photographed
using a FLIR VUE 512 thermal imager (range 7.5-13.5 mkm), soil samples were also taken from a layer of
0-5 cm and soil moisture was measured in a layer of 15-20 cm. For almost all parameters of soil fertility (pH,
humus content, potassium content, exchange cations — Mg++, K+, Na+), a statistically significant correlation
was established (r =0.4-0.7) between them and the survey data in the thermal range of the spectrum. For moderate
correlations, polynomial regression equations were compiled. Among the studied fertility parameters, the pH
of the salt extract, the content of potassium oxide and potassium exchange cations had significant coefficient
of determination (R? > 0.60) with the thermal range of the spectrum — R? = 0.61, R? =0.60 and R? = 0.63,
respectively. The obtained results have shown that thermal imaging can be used to map some parameters of soil
fertility for the region. Nevertheless, it turned out to be impossible to reliably detect all the main parameters of
soil fertility of the test field on the basis of thermal survey data. However, the thermal soil survey data can be
used as auxiliary data when shooting in the visible and near-IR ranges, which helps to improve the accuracy of
contactless soil monitoring.
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BeepeHue

[ITupokoe BHeJpeHNEe CITyTHUKOBBIX TEXHOIOTHI OTKPbIIO BO3SMOYKHOCTH [/151 pa3pa-
OOTKM HOBBIX METOZIOB KapTorpavpoBaHUsI CBOMCTB ITOYB, 0CHOBAaHHBIX Ha UX UCIIO/Tb-
30BaHWU. [10Ka3aHo, YTO C MOMOILBI0 METOJ 0B JUCTAaHLIMOHHOTO 30HAUPOBaHUSA 3eMJIr
(133) MO>KHO OCTATOUYHO HaZIe’)KHO KapTorpa(upoBaTh OT/ie/bHbIe CBOMCTBA MOuB [1].

Hawnbosee mmpoKo UCMOMb3yOTCS AaHHbIe BUAUMOTO U OmkHero VIK-uana3oHoB.
[To HUM Ha TeCTOBBIX TMOJISAX ONPeAeNsSIOT TaKKMe CBOMCTBA KakK CofilepkKaHue opraHuue-
CKOTO BelrjecTBa MoyuB [2], rurca v kKapboHatoB [3], kKamust 1 Maruus [4], a3ora, Kanus
u docdopa [5, 6], mecka u ruHBI [7] 1 BraxkHOCTB 1ouB [8]. Ho 0ObIYHO J0CTHYB
BBICOKOW TOYHOCTH JIeTEKTHPOBAHKWSI HA OCHOBE 3TUX JAHHBIX He y/laeTCsl, T03TOMY
BeZIeTCsl aHaJIu3 BO3MOKHOCTEM WCIOIb30BaHUs JAaHHBIX U JPYTUX CIEKTPaabHbIX
Jrarna3oHoB. OHUM U3 TIePCHEeKTUBHBIX SB/SETCS TEMIOBOM AMara3oH.

B [9] rmoka3aHa BO3MOXXHOCTh UCIIO/IB30BaHKUs TerI0Boro Kadasna (10,6...11,19 Mxm)
cnyTHHKa Landsat-8 ¥ COBOKYITHOCTH MY/IbTUCHIEKTPAIbHBIX JAHHBIX JJ151 KAPTUPOBa-
HUs BJI&YKHOCTHU MOYBBI B MPOBUHLMY L[3sHCY, KuTtaii. KoadduimeHT neTepmuHaiiyim
Mozienu Ob11 paBeH 0,62.

B [10] noka3aHa BO3MO)XHOCTb OTpe/ieieHHs BIaKHOCTH BEPXHEr0 TOPU30HTa MOYBbI
B 1ab0paToOpHBIX yCI0BUSX C TioMolsio paaromerpa CIMEL Electronique CE-312 (13-
MepeHUsi TIPOBe/IeHbI B TEIJIOBOM /iuaria3oHe 8...13 MKM), ObUIH UCITO/Ib30BaHbl 00pa3Iibl
nouB u3 CIIIA u Bpasumu. Koaddurment netepmunariim mogenu 6uu1 pased 0,90.

Canue3 c kosieramu [11] B tieHTpansHoi AprsoHe (CLIA) u3yya BIUsiHYAE BIKHOCTU
TIOUBbI Ha KO3((HULMEHT TEI/IOBOTO U3TyuyeHUs MouB. VccrieoBaHe MPOXOAUIO B TIOJIEBBIX
yCJIOBUSIX Takxke ¢ riomoiibio paguomerpa CIMEL Electronique CE312-2 (B auarna3oHe
8-13 MKM) ¥ NoKa3sasio, YT HaJIMuKe TPEeLH Ha TOBEPXHOCTH MOUBbI YBEJTMUMBAET KO3(-
(bULIMEHT TeTIOBOTrO U3/TyueHust MPU OAMHAKOBOM CO/Iep’KaHWM TTOYBEHHOM BJIary.

B noneBom ombiTe B CTaBpOMOAbCKOM Kpae ¢ moMoisio BIT/TA npoBoauiack
TerIOBU3UOHHAs1 CheMKa TeCTOBOr0 yuyacTka. [lonyueHHbIe 3HaUeHUsI TeMIIepaTyphbl
BapbUpOBaUCh 0T 19,5 fo 5,2 °C. ITH uccaef0BaHUS MOMOTatOT aHaTU3UPOBATh TOJIs,
TI0/IBeP>KeHHbIe 3arpsi3HEHUI0 U APYTUM OTacHbIM aKTopam, a TakxKe JOTIOJ/IHSOT T10-
JieBble Ble3zibl [12].

B 2012 r. 66110 NTpOBE/IEHO UCC/Ie[0BaHKe B OKpyTe X3iH3 (Kutaii), B X0fie KOTOPOro
BBISIBU/IM B3aMMOCBSI3M MeX/ly JaHHBIMM TeIJIOBOI0 Auarna3oHa crekrpa (8...11 Mkm)
Y TeMIlepaTypoi royuB. TerioBble aHHbIe ObUTH TOTyU€Hbl B pe3y/IbTaTe a3p0CheMKH
TECTOBOTO yJacCTKa C TIOMOIIIbI0 HHppakpacHoro 6oproBoro ckanepa (WiDAS). Koag-
(GUIMEeHT JeTepMUHALIMK Moze i Obit paBeH 0,88 [13].

B [14] noka3aHo ompe/iesieHrie TOBEPXHOCTHOM TeMIiepaTyphl TTIOUBBI Ha JIeCHOM
TepPUTOPHUU Ha rpaHulie Bupmkunun u ceBepHoii Kaposunsl (CIITA) nipu romornu 00b-
e/leHus1 JaHHbIX TeTUI0BbIX KaHasoB (10,5...12,5 mkm) cniytHrkoB Landsat-8 u MODIS
(MOD11). KoaddurpeHT geTepMUHaILMM Moenu Obi1 paBeH 0,76.

Tax>xe ObuIa MPOZEMOHCTPUPOBAHA BO3MOXKHOCTD JIeTEKTUPOBAHUS TJTMHUCTBIX
MUHEDPaJIOB U OKCH/A JKejle3a Tponuueckux rnous B mtare Can-Ilayny (bpasunusi) B Te-
rsioBoM KaHaste criyTHUKa ASTER (8000—14000 am) [15].
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B patione ropoga Mansnesa (3anagHasi ABCTpa/vsi) Ha MoJy3acCyll/IMBbIX NTOUBax
WCCJIej0BaHKe TI0Ka3asio B3auMOCBSI3U MeX/y CoZiepKaHreM Iecka U [VIMHBI B TelJI0BOM
[aria3oHe criekrpa (8...14 MKM), IoJTlydeHHOM C TIOMOIIBbI0 00pToBOro dyphe-crieKTpo-
MeTpa TASI-600. Ko3ddurmeHT qerepmuHaiyiv Mmogeau 6bi1 paseH 0,93 [16].

B 2019 r. rpynmoit yuensix [17] mpoBeneHo co3znaHue riobanibHOM KapThbl 3aCO/IeHHsT
TIOYB Ha OCHOBe TeTIOBBIX KaHasi0B cryTHUMKOB Landsat-5 and Landsat-8 (10,4—12,5 MKMm).
TouHOCTBH COCTaBIEHHOM KapThl foctyrana 67...70 %.

B [18] mpoBenu 1abopaTopHBIi SKCIIEPUMEHT, B X0/ie KOTOPOTr0 YCTaHOBHJIH B3a-
MIMOCBSI3U MeXXJy TeIJIOBbIM JMala30HOM CIEeKTPa U TPeMs TUTIaMH 3aCOJIeHUsI TIOYB.
TernnoBoti fuana3oH moys (8. . .14 MkM) u3Mepsiiv ¢ nomolisio MK-®ypbe criekrpomeTpa,
a o0Opas3ibl 1oYBLI 0TOMpany Ha tore mycteiHd KypbanTonryT (Kurait) u fo6assiii pac-
tBOpBI conteli (NaCl, Na,SO,, Na,CO,) B naboparopuu. KosdpuipeHTs! feTepMUHALII
mogenei: NaCl = 0,67; Na,SO, = 0,71; Na,CO, = 0,69.

B npoBuHImy I'mpuH Ha ceBepo-BocToKe Kutasi Ob110 MPOBeJieHO 1eTeKTUPOBaHHe
pH nouBbI Ha OCHOBe IaHHBIX TEI/IOBOTO KaHasna cryTHUKa Landsat-8 (10,5...12,5 MKm),
KapTel BbicoT (ELV) u cpegHerozioBoe komnuecTBo ocasikoB (MAP). KoadduimeHT
JleTepMUHaIK Mozien 6bi1 paBen 0,73 [19].

Bce 31 uccieoBaHus NOKas3any MepCrieKTUBHOCTD JaHHbBIX TeIJIOBOM CheMKH.
Tem He MeHee UX BCe ellje HeJOCTAaTOYHO /Il CO3[,aHUS TEXHOIOTUU [|eTEKTUPOBaHUS
CBOWCTB I10YB Ha OCHOBE [JaHHBIX TeIJIOBOM CheMKH.

Ilenb UccIeq0BaHUA — aHAJN3 CBSI3el OT/JeTbHBIX CBOMCTB TIOUYB C M300paxe-
HUeM UX ITIOBePXHOCTH Ha JaHHBIX JUCTaHLIMOHHOW ChbeMKU B TeIlJIOBOM JHara3oHe
CrieKTpa Ha mpUMepe TeCTOBOTO y4yacTKa Ha mnaiiHe ficHoropckoro paiioHa Tynbckoit
obmactw.

MaTepMaﬂbI n MeToabl nccnepgoeaHmna

OO6BeKTOM HCCIIel0BaHMUsl — ITOUBEHHBIN ITOKPOB TeCTOBOrO 1oJisi [TouBeHHOTO
vHcTUTyTa UM. B.B. JloKyuaeBa, pacno/sioxkeHHOro B ficHoropckom paiioHe TynibCKoOi
obnactu. Ilnomiaae mosst cocrassseT okoio 13,5 ra (puc. 1).

TecToBoe moJie pacrnosiokeHo B TIJIOCKOW YaCTHU CKJ/IOHA, KOTOPbIA UMeeT YK/IOH
2-3 rpagyca 1 3anajHyo 3Kcro3uLpio. [TouBoobpasyroliyie Mopojbl — IblIeBaThie CyT-
mHKY. VX oficTh/IaeT KOpUUHeBaTo-0yphIii orecuaHeHHbBIN BaTyHHbIN CYTIMHOK [20].

Ha yuacTke npeicTaB/ieHbI cephble JieCHbIe C1ab03p0oUPOBaHHbIE MTaXOTHbIE TIOUBHI.
B naxoTHOM ropu3oHTe NIOUB COLEPIKUTCA B CPefHEM 0KOJI0 3 % ryMmyca, C BapbUpOBaHUEM
ot 1,86 10 7,3 %. Peakijusi nouBeHHOW Cpe/ibl HeWTpaibHasi, pHBoﬁL =6,14upH_ =5,3.
Cpennee cogepykanue obrrero azota 0,18 %, docdopa v kamus — 118, 3 u 227 mr/kr
MOYBBI COOTBETCTBeHHO. OOMeHHbIe KaTHoHBI (110 [lesieH6epry), Mr-3k8/100 T 1oYBbI:
K*=0,44; Na*=0,07; Ca*=19, 5; Mg?'=2,7.

[ToneBbie uccnemsoBaHus NPOXoAuau B cepeaune aprycra 2019 ., B TeueHue roga
T0Jie HaXOAWIOCh 10 apoM. Beero 6b110 3a1okeno 30 Touek orpoboBanust (cM. puc. 1).

O6pas3tp! oTorpanmuch u3 0-5 cM CJ10s1 TAXOTHOTO TOPU30HTA MouUB. Ha Kaxkjoi
TOUKe OTOMpasICs CMeIIaHHbIN 0Opa3sel] B paJjuyce OKOJ/IO 3 M.
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Puc. 1. TecToBOe none. PacnonoxeHme To4eK NoseBoro OI'IpO6OBaHVIF| MOKa3aHO KpacHbIMK TOYKaMM
MCTOYHMK: cenaHo aBTOpaMu

Fig. 1. Test field. The location of field testing points is shown by red points
Source: made by the authors

Amnasu3bl BBITIONHSIMCH B UCITbITaTeIbHOM JlabopatopHoM LieHTpe (MJILT) TToueH-
Horo uHctutyTa M. B.B. JloKyuaeBa U BK/ItOYa/IM TaKKe [apaMeTpbl IIOUBEHHOTO I1/10-
Jl0poJus, Kak CofiepykaHue Irymyca, BOJHbIN U coneBoid pH mouBbl, nogBrKHbIN ochop
(o KupcaHoBy), oOMeHHBIH Kauii (110 Mac/ioBoit), o0mmuii a30T (CTaHAapTU3UPOBaHHAS
metoguKa [21]), oomeHHbIe ocHoBaHuMs 110 [To/ieHbeprepy (Ca2+, Mg2+, K+, Na+).

Bo Bpems nosieBoro Bele3/ja MPOXOAMWIO U3MepeHre B/IaKHOCTH C ITOMOILIBIO Bja-
romepa roussl TR-46908, B maxotHoM cjioe 15-20 cM. VI3mMepeHus NPOBOAM/IN B 5 T10-
BTOPHOCTSIX Ha KaKZJ0M Touke [22].

OT160p 06pas31ioB POBOAUIICS COMPSKEHHO CO CheMKOW OTKPBITOM ITOBEPXHOCTH
MOUBKI C BBICOTHI 135—150 cM B TpeXKpaTHOM MTOBTOPHOCTU C TIOMOIIIBIO TeTIJIOBU30pa
FLIR VUE 512, koTopbiii UKCUPYeT OTpakeHHe 37IeKTPOMarHUTHBIX BOJIH OT MOBepPX-
HOCTH B uana3one 7,5 ~ 13,5 Mkm' (puc. 2).

V300pa’keHus1 TETJIOBHU30pa 3arPy’Ka/lMcCh B MaKeT MPUK/IaJHbIX rporpamMm ILWIS?,
B KOTOPOM TIPOBOZIWJ/ICSI aHAJT|3 TOJ/TyUeHHBIX C TTIOMOLIBIO TeTUIOBU30pa M300paXkeHH .
Jlnist Kaskgoro n300pakeHus1 OTpe/iersiyii CeAyIoIIye TIOKa3aTenu: cpefHee aprudme-
THUUeCKOe 3HaueHWe, MUHHUMaJIbHasi 1 MaKCUMaJlbHasi BeJIMUUHBI, MeJJUaHHOe U TIpeo0-
najaroliee 3Ha4eHNsl, a TAK)Ke CTaHJAPTHOE OTK/IOHeHHe TOHA M300pakKeHHsI OTKPBITOM
TIOBEPXHOCTH TIOUB Ha N300pakKeHHUsIX, TIOyYeHHBIX C TIOMOIIBIO TeTJIOBU30Pa.

T OduumansHblin caiT Teledyne FLIR. Pexxum gocTtyna: https://www.flir.com/products/vue-pro [ata o6patenus: 03.05.202
2 0uumanbHblii cainT University of Twente. Pexxum goctyna: https://www.itc.nl/ilwis/download/iwis33 Jata o6palienus: 03.05.2023
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Puc. 2. NpuMepbl TEMNOBbIX N306PAXKEHNIA OTKPbLITOM MOBEPXHOCTM MOYB TECTOBOIO MO
MCTOYHMK: caenaHo aBTopamm
Fig. 2. Examples of thermal images of open soil surfaces in test field
Source: made by the authors

B niporpamme EXCEL? ocy1riecTB/siiv CTaTUCTUUECKYHO 00pabOTKY aHHBIX (KOp-
PeJISILIUOHHbBIN aHa/n3, orpeeeHre Ko3hduireHTa AeTepMUHa R?, mocTpoeHue
yPaBHEHUI perpeccun).

1151 KOppeJISIMOHHOTO aHa/IM3a BeIUMCIISN Ko3dduieHT [TupcoHa r. [IpoBepKy
CTaTUCTHUYECKHU 3HAUUMBIX KO3(hdHUI[MEeHTOB KOPPEeJISI[UN MPOBOM/IN TIPYU YPOBHE 3Ha-
unmoctu p < 0,01 (t_. = 2,76).

Tax>ke BBITIOJTHSIA PErPeCCUOHHBIN aHaTN3 IS CTaTUCTUUECKU 3HAUYMMBIX K03d-
(ULMEeHTOB KOppeJisiliuM. YCTaHOB/IeHHe JJ0CTOBEPHOCTU MOJesiel BeJiv 10 IOPOTrOBOMY
3HAUEHHIO CKOPPeKTHpoBaHHOro R?> 0,60. DTOT mopor Zj0CTOBEPHOCTH HEOAHOKPATHO
TIPUMEHSIICS [1J1s1 BblJje/IeHUs] B3aUMOCBsi3eld MeXKy TeIJIOBbIM /IMaria30HOM CIeKTpa
U TTIOUBEHHBIMU CBOUCTBaMH [9, 23, 24].

PesynbraTtbl UccnegoBaHusa U 06CcyXXaeHune

VcxopHble faHHBIe TT0Ka3aHbI B Ta0s1. 1. Pe3ynbsraThl KOPPesSIUOHHOTO aHaM3a
NpUBeZieHbI B Tab. 2.

8 OdvumanbHbIi cainT Microsoft. Pexxm goctyna: https://www.microsoft.com/ru-ru/microsoft-365/excel/ [lata obpatierus: 03.05.2023
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Tabnmya 2
Pe3yanaTb| KOppenAunoOHHOro aHasaun3sa
MapameTpbl| min | max ([mean| med | std | pred \7ol-<|i humus| N 2:' PO, | KO | Ca | Mg | Na K [Bnax
min 1,00
max -0,95| 1,00
mean -0,63| 0,75 | 1,00
med -0,63(0,75| 0,99 | 1,00
std -0,94/0,94| 0,70 | 0,73 | 1,00
(pred) -0,66| 0,77 | 0,94 | 0,96 | 0,78 | 1,00
pHvod 0,39 |-0,51|-0,47|-0,46|-0,45|-0,49| 1,00
humus 0,49 |-0,56|-0,39 |-0,36 |-0,48|-0,38 | 0,85 | 1,00
N 0,05 |-0,19|-0,18(-0,18|-0,14|-0,25| 0,55 | 0,57 | 1,00
pHsol 0,40 |-0,52|-0,49(-0,48|-0,45|-0,50| 0,98 | 0,92 | 0,59 | 1,00
P,0, 0,37 |-0,46 [-0,39(-0,37|-0,40|-0,40| 0,94 | 0,90 | 0,53 | 0,96 | 1,00
K,0 0,51 |-0,60|-0,52|-0,51|-0,55|-0,55| 0,73 | 0,73 | 0,44| 0,75 | 0,64 | 1,00
Ca 0,30 |-0,40(-0,29(-0,25|-0,30|-0,29| 0,88 | 0,90 | 0,62 | 0,92 | 0,92 | 0,68 | 1,00
Mg -033/045)|047)|044| 035|045 (-0,68| -0,78 |-0,38|-0,77(-0,72|-0,53|-0,66| 1,00
Na -0,53| 0,57 | 0,62 | 0,61 | 0,56 | 0,62 |-0,53| -0,61 |-0,21|-0,59|-0,49|-0,65|-0,44| 0,59 | 1,00
K 0,47 |-0,57|-0,48|-0,46|-0,52|-0,51| 0,76 | 0,74 | 0,46 | 0,77 | 0,68 | 0,98 | 0,70 |-0,53|-0,56 | 1,00
Bnax 0,50 |-0,59|-0,51|-0,49|-0,53|-0,54| 0,78 | 0,79 | 0,48| 0,81 | 0,71 | 0,99 | 0,75 |-0,57|-0,64| 0,98 | 1,00
Table 2
Results of the correlation analysis
Variables| min | max |mean| med | std | pred PH humus| N PH P,O,[KO| Ca | Mg | Na | K [Moist
vod sol 275
min | 1.00
max |-0.95| 1.00
mean |-0.63| 0.75 | 1.00
med |-0.63( 0.75 | 0.99 | 1.00
std [-0.94| 0.94 | 0.70 | 0.73 | 1.00
(pred) |-0.66| 0.77 | 0.94 | 0.96 | 0.78 | 1.00
pHvod | 0.39 (-0.57 | -0.47 {-0.46 |-0.45|-0.49| 1.00
humus |0.49 (-0.56|-0.39 |-0.36(-0.48|-0.38| 0.85 | 1.00
N 0.05|-0.19|-0.18 |-0.18(-0.14|-0.25| 0.55 | 0.51 | 1.00
pHsol |0.40 (-0.52|-0.49|-0.48(-0.45|-0.50| 0.98 | 0.92 | 0.59 | 1.00
P,0, |0.37|-0.46|-0.39 |-0.37(-0.40|-0.40| 0.94 | 0.90 | 0.53 | 0.96 | 1.00
K,0 |0.51|-0.60|-0.52|-0.51|-0.55|-0.55| 0.73 | 0.73 | 0.44 | 0.75 | 0.64 | 1.00
Ca |[0.30(-0.40|-0.29|-0.25(-0.30|-0.29|0.88 | 0.90 | 0.62 | 0.92 | 0.92 | 0.68 | 1.00
Mg |[-0.33| 0.45 | 0.47 | 0.44| 0.35 | 0.45 |-0.68| -0.78 |-0.38 | -0.77 |-0.72|-0.53(-0.66| 1.00
Na [-0.53| 0.57 | 0.62 | 0.61 | 0.56 | 0.62 |-0.53| -0.61 |-0.21 | -0.59 (-0.49|-0.65|-0.44| 0.59 | 1.00
K 0.47 |-0.57 | -0.48 |-0.46(-0.52|-0.51| 0.76 | 0.74 | 0.46 | 0.77 | 0.68 | 0.98|0.70 | -0.53 | -0.56 | 1.00
Bnax |0.50-0.59|-0.57|-0.49|-0.53|-0.54| 0.78 | 0.79 | 0.48 | 0.81 [ 0.71|0.99|0.75|-0.57 | -0.64 | 0.98| 1.00

B Tabs. 2 )KUpHBIM MIPHUGTOM BbIZIe/IeHbI CTaTUCTUYeCKH 3HauMMble K03 ULeHTbI
KoppeJisitiuH, obsazatoiue Beicokol (r = 0,7...1) u ymepennoii (r =0,4...0,7) cunoi
cBsizy. B Tabn. 3 mokasaHsl t-kputepru CThIO[|eHTa, )KUPHBIM HIPHU(GTOM BbI/€/IeHbI

3HaunMBbIe (t
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Tabnmya 3
Pacuet d)aKTW-IeCKOFO t-KpMTepMﬂ CTbIOp,eHTa AnA nNpoBepKun
CTaTUCTUYECKOIN 3HAYMMOCTU*
MapameTtpbl| min | max | mean | med | std | pred PH humus| N PH P,0,| KO | Ca | Mg | Na K
vod sol | 275
min
max 52,08
mean 5,56 | 9,08
med 555 | 898 |381,92
std 4224\4511| 727 | 81
(pred) 10,2 |44,61| 58,73 | 10,62
pHvod 248 | 364 | 319 (314 3 (347
humus 337|426 | 243 | 2,18 |3,27|234| 163
N 0,26 | 1,04 | 0,98 1 1078|1,41| 416 | 3,67
pHsol 253 | 38 | 346 | 329 |3,01(355|119,8| 30,42 | 4,76
P205 23 | 311 | 242 | 2,29 (2,56 |2,48 | 43,48 | 24,21 | 3,93 |67,99
K20 364 | 492 | 38 |364|414|423| 833 | 831 |284| 91 |567
Ca 1,77 | 248 | 165 | 1,42 |1,72|1,68|21,12| 26,43 | 54 |30,49|31,2| 6,61
Mg 195 (303 | 324 (292 |214| 3 | 669 | 10,76 | 234 | 10,1 | 7,87 | 3,85 | 6,26
Na 39 |443| 529 | 517 |426|541| 388 | 505 | 1,15 | 482 |344| 585 |292|4,79
K 323|449 | 326 | 3,11 |3,76|3,69| 9,58 | 882 | 3,13 (10,08| 6,64 | 152,18 | 7,41 | 3,85 | 4,29
BnaxxH 352 (482 | 361 |342|393|398(10,81|10,95| 3,33 (12,21| 7,43 | 429,64 | 9,24 | 440 | 5,74 | 152,72
* ypoBeHb 3HaunmMocTn p < 0,01;t  =2,76.
Table 3

Calculation of the actual Student’s t-test for verification of statistical significance*

Variables| min | max | mean | med | std | pred fol-:j humus| N 's)l:l PO, | KO | Ca | Mg | Na K
min

max 52.08

mean 5.56 | 9.08

med 5.55 | 8.98 |381.92

std 42.24|45.11| 7.27 | 8.1

(pred) 10.2 |44.61| 58.73 |10.62

pHvod 248 | 364 | 3.19 (3.14| 3 | 347

humus |3.37|4.26 | 243 | 218|327 | 2.34 | 163

N 0.26 | 1.04 | 0.98 1 |0.78|1.41 | 4.16 | 3.67

pHsol 253 | 3.8 | 346 |3.29|3.01| 3.55 |119.8| 30.42 | 4.76

P,0, 2.3 [3.11| 242 [ 229|256 | 2.48 | 43.48 | 24.21 | 3.93 67.99

K,0 364|492 3.8 |3.64 (414|423 | 833 | 831 | 284 | 9.1 |5.67

Ca 177 | 2.48 | 1.65 [1.42|1.72| 1.68 |21.12 | 26.43 | 5.4 (30.49|31.2| 6.61

Mg 1.95(3.03| 3.24 (292|214 3 | 6.69 | 10.76 | 2.34 | 10.1|7.87 | 3.85 |6.26

Na 3.9 | 443 | 529 |5.17|4.26| 541 | 3.88 | 505 | 1.15 |4.82 | 3.44 | 5.85 |2.92|4.79

K 3.23|449| 326 |3.11|3.76| 3.69 | 9.58 | 8.82 | 3.13 |10.08| 6.64 | 152.18|7.41|3.85 | 4.29
Moist 352|482 | 3.61 |342|3.93|3.98 10.81 | 10.95 | 3.33 |12.21| 7.43 | 429.64|9.24 | 4.40 | 5.74 | 152.72
*p<0.071;t,,=276.
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BBICOKY10 ¥ yMepeHHYI0 KOPPeJISILI|I0 MeX/[y COOO0M MOKa3bIBatOT TaKHe ITapaMeTphbI
TIOYBEHHOTO TJIOZOPO/AUS KakK roKa3aresib pH coseBoro v BOAHOTO pacTBOPOB, COZEP-
JKaHMe TyMyca 1 a30Ta, COZiep>KaHue BaJIoBOTO Kaivsi 1 0OMeHHOTO Kajivisl.

st Bcex TIapaMeTpOB TIOZ0PO/IHs TOUB M 3HaUeHHH TOHA M300payKeHUH TeTIoBU30pa
HabsromaroTcst ymepeHHbie koppensiyd (r = 0,4...0,7), kpome cofepskanust hocdopa
1 0OMEHHOT'0 Ka/IbLUsi — OHM UMEIOT HU3Kue Koppessiiyu (r < 0,4).

[17151 Bcex CBOMCTB IMOUBEHHOTO TI/IOIOPOAMS, KpOMe a30Ta U 0OMEHHOT0 KasbLius,
ycTaHOBJ/IeHa ripuemsieMast Koppesisits (r = 0,4...0,7), MeXX1y HUMH U IaHHBIMU CbeMKH!
B TEIVIOBOM /lara3oHe crektpa. [1isi yMepeHHbIX CTaTUCTUUeCKH 3HAYMMBIX KOPpesIsiLiiil
ObUIM COCTaB/IEHbI YPaBHEHUS TTOJTMHOMUHAILHOU perpeccu. V3 uccieayeMbIx mapa-
MeTPOB TIO0POAKs 3HAUMMBIN Ko3ddurimeHT fetepmuHaryu (R? > 0,60) ¢ TeryioBbIM
AuanasoHoM criektpa umesr pH = (R* = 0,61), okcup kamus (R* = 0,60), oomeHHbIe
KaTroHbl Kaust (R? = 0,63) (Tabs. 4). Ckopee Bcero 3to 00yc/IoBeHO MPOCTPAaHCTBEH-
HBIM BapbUPOBAHUEM CTeTIeHH 3POJUPOBAHHOCTH TIOUB (MIPUCYTCTBHEM B OO/IBIIIEM HITH
MeHbIIIeM KOJTMUeCTBe Ha MOBEPXHOCTU TI0UB (U, COOTBETCTBEHHO, B 00pasiie) OTMBITBIX
OT TYMYCHBIX TUIEHOK MUHepasbHbIX 3epeH).

Tabnvya 4

MonuHoMUHanbHble 3aBUCUMOCTM UMeloLLUE HauBbicLlune KoadhpuumneHTbl
AeTepMuHauum RZMeXxay oTAeNbHbIMU NapaMmeTpaMu NJI0AOPOAUSA MOYB
1 flaHHbIMU TENIOBOr0 M306paXKeHus

MapameTp nnogopoaus YpaBHeHue perpeccumn KoagpduuneHT getepmMuHaumum
K y = 4E — 05x2-0,005x + 0,49 0,63
pH sol y = 0,0001x2-0,015x + 5,21 0,61
K,0 y = 0,0206x2-2,62x + 261,31 0,60
Table 4

Polynomial relationships with the highest normalized coefficients
of determinacy between soil fertility parameters and thermal data

Fertility Parameter Regression equation Coefficient of determination
K y = 4E-05x2-0.005x + 0.49 0.63
pH sol y = 0.0001x2-0.015x + 5.21 0.61
K,0 y =0.0206x%-2.62x + 261.31 0.60

BrisiBieHHbIe 3aKOHOMEPHOCTH /151 TeTJIOBOM 00siacTu criekTpa v pH mouBsI mof-
TBEP)K/IAIOT pe3y/bTaThl UCCIeq0BaHuH [19].

Taxoke ObUTH TIOATBEP>K/I€HBI B3aUMOCBSI3U MKy 300pa’keHHeM B TETIOBOM 00-
JIACTH CTeKTpa U CofiepKaHieM KaTHOHA KaJlvsi, KOTOPbIe BLISIBUTH PaHee Ha COCeTHEM
nosie [25]. Ho koagduiment koppessituu (K* = 0,63) oka3ancs HeCKO/IBKO HUXKe, ueM
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panee (K*= 0,68). OzmHako, He ObIIIO BBISIBJIEHO B3aUMOCBSI3el MeXXY CO/lep>KaHHueM
OpraHUYeCKOTO BellleCTBa MOYBbI U U300pa’keHWeM B TeIJIOBOM 00/1aCTH CIIEeKTpa,
yCTaHOBJIEHHBIX B UCC/IEJOBAaHUSIX IPYTUX aBTOPOB [26, 27]. DT0 MOXeT OBITh CBSI3aHO
C TeM, UTO BapbUPOBaHKe COJIePKaHUs TyMyca B 00pa3ijax IMOYB B HallleM CJiy4yae ObLI1o
ropasZio MeHbIINM, YeM B CJTy4asix, paCCMaTpUBaeMbIX STUMH aBTOPaMH.

He 6b110 yCTaHOB/IEHO B3aUMOCBSI3U MEX/y M300pa’keHHeM B TEIJIOBOM 00/1acTH
CTeKTpa U BIaXKHOCTHIO MT0YB, XOTS, COIVIACHO JIUTePaTyPHBIM JaHHBIM, 3Ta CBA3b J0JDKHA
ObITh [9, 28, 29]. Ee oTcyTCTBHE, BEPOSITHO, 00YC/IOB/IEHO TEM, UTO BIaXKHOCTH ITOUBBI
BHYTPH MaXOTHOT'O TOPU30HTA MOYBBI MOKET CH/IHO OT/IMUATHCS OT BA&XKHOCTH OTKPBITOM
TIOBEPXHOCTH TIaXOTHBIX 110YB, KOTOPasi ¥ MpeJorpezesiseT xapakrep (\opMHUpPOBaHUS
OTPaKeHHsI TIOUB U UX U300pa’keHUsI Ha JaHHBIX TeIJIOBOU CheMKH [8].

Ha puc. 3 u B Tabs1. 5 moKa3aHbI TIOJIMHOMHHA/IbHBIE YPaBHEHUS perpeccuu, Hanbo-
Jlee OCTOBEPHO eMOHCTPHUPYIOLLMe B3aUMOCBSI3M MeXXy IapaMeTpamMu IJI0Z0POSHUs
TOYB U M300pa)keHHEeM B TETJIOBOM /iaria30He CIIeKTpa.

Puc. 3. PerpeccroHHble 3aBUCUMOCTY MEX Y NapamMeTpamMm OTPaXKEHWS 9N1EKTPOMArHUTHbIX BOJH
B TIR onanasoHe ¢ pH sol (A), okcuaa kanua (B), obMeHHoro kanusa (B)

MCTOYHWK: cienaHo aBTopamu

Fig. 3. Regression relationships between electromagnetic wave reflections in the TIR diapason with
soil contents of pH sol (A), potassium oxide (B) and exchangeable potassium (B)

Source: made by the authors

Tabnmya 5
Pe3ynbTaTbl perpeccMoOHHOro aHanusa
Kputepuin Guwiepa, ypoBeHb
Yucno cteneHen 3HauumocTu 0,05 CpepHsist olumMbKa annpokcumaLmm
YpaBHeHue |
cBo60gbI no pesynbTaTaM Kpocc-Banuaauum,%
akTuyeckoe FTaGnMuHoe
Okcup Kanusa 154 37,07428 3,90 18,01712
Kanun 148 39,77087 3,92 17,97155
pH sol 154 35,076 3,90 6,622236
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Table &
Results of the regression analysis
ber of d Fisher's criterion, level Average approximation
Equation Numof(af::ed:[?‘rees significance 0.05 error based on cross-
validation results,%

Ffacl Flabl

K,0 154 37.07428 3.90 18.01712

K 148 39.77087 3.92 17.97155

pH sol 154 35.076 3.90 6.622236

CoriacHO perpecCMOHHOMY aHa/u3y, Hauboee JOCTOBEPHBIMU SIBJISIFOTCS TTOJIH-
HOMUHA/IbHBIE perpeccud (cM. Tabs. 5).

Ha puc. 3 noka3aHbl J0CTOBepHbIe TTOJIMHOMUHA/IbHbIEe 3aBUCUMOCTH, UMEeOII1e
HauBBICIITHE KO3(hDUIMEHTHI JeTepMUHaIui R2.

CoOTBeTCTBEHHO Ha OCHOBE JIaHHBIX TeTIJIOBOM CheMKH Ha UCC/ielyeMoi TepPUTO-
pUM 0Ka3as0Ch BO3MOXKHBIM Ha/IeXKHO eTeKTUPOBATh JIUILb COZAep>KaHre 00MeHHOTo
Kajsi, OKcuza Kamust, pH__ .

KoHeuHo ke, 3TH 3aBUCUMOCTH CITPaBe/|/ MBI JIUILb [J1s1 U3yUeHHOTO T0/Ist U He MO-
r'yT OBITh 3KCTPAIOIMPOBaHbl HAa APYTHe TOJIS.

CnepnoBaresibHO, ChbeMKa B TEIJIOBOM JMara3oHe MOKeT MPUMEHSIThCS /1Sl KapTorpa-
(rpoBaHMs HEKOTOPBIX MapaMeTPOB TTOYBEHHOTO TIJI0I0PO/IUs peroHa UCC/Ie0BaHUs.
WccnenoBanus mokasasmu, YTo /151 TECTOBOTO I10J1s1 0Ka3a/10Ch HEBO3MOKHBIM Ha OCHO-
Be JJaHHBIX TeTJIOBOM CheMKH Ha/le’KHO OTJeTeKTHPOBATh BCe OCHOBHBIE TTapaMeTphl
TJI0[0pOAYS TI0YB T10/1s1. Ho B KauecTBe /I0TIOTHUTE/TBHBIX JaHHBIX K JAHHBIM CheMKH
B BUUMOM U O/mkHeM VK auamna3oHax, ofo0Hble JaHHBIE MOTYT OBITh Oe3 COMHEHUs
T0/1e3HBIMU U MOTYT TIOBBICUTH TOUHOCTh MOHUTOPHHTA TTapaMeTPOB T/I0JOPO/HSI TTOYB
Ha OCHOBE /IaHHBIX AUCTAHL[MOHHOTO 30HAUPOBAHUS.

3ak/itoyeHue

B pesynbraTe 1poBeZieHHbIX HCC/IeJ0OBaHNUM YCTaHOBJIEHO:

1) A/1s1 TECTOBOTO yuacTKa M3 BCeX MPOaHa/M3UPOBAHHBIX TTapaMeTPOB T1/I0/[0PO-
[TUsi TIOYB MOT'YT OBITh HaZIeXKHO [I€TEKTUPOBAHBI JIUIIIb COZIep>KaHre 0OMEHHOTO KaJus,
OKCH/la Kaiusi ¥ pH TIouBbI B TaXOTHOM TOPU30HTeE T10YB;

2) riosiyyeHHbIe B3aUMOCBSI3M MOYKHO MCII0/Ib30BaTh Kak OCHOBY /ISl TIOTyUYeHUs
KapT HEKOTOPBIX TTapaMeTPOB TTOYBEHHOTO MJI0/IOPO/IMSI UCC/Ie/[yeMOU TepPUTOPUU
C TIOMOLI[bIO AMCTAHLIMOHHOTO MOHUTOPUHTa;

3) BCe BBISIB/IEHHBIE 3aBUCUMOCTH CTPOT'0 TIPUBS3aHbI K PETHOHY HUCC/Ie/IOBAaHUS U MO-
T'yT OBITh HEJJOCTOBEPHBI /IS TIOJIEH C OT/IMYAIOIIMMCST CTPOEHHEM TTOUYBEHHOTO TTOKPOBa.
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Makpo- u MukpomMmopdonoruyeckme oco6eHHOCTH
npeacTaTeNibHO-NMY3bIPHOro KOMMJIeKca y cobak

JILA.TonyboBa ™ H.A. CiiecapeHKO

MocCKoBCKasi rOCy/japCTBeHHas aKaZieMHsl BeTePUHAPHOM MeIULVHBI U OMOTeXHOIOTMH —
MBA umenu K.U. CkpsibuHa, 2. Mockea, Poccutickas ®@edepayus
X golubtsova.daria96@gmail.com

AnHoTanusA. OTpakeHb! pe3y/bTaThl MaKpPO- 1 MUKPOMOP(O/IOrHUeCKUX UCC/Ie/J0BAaHUH My3bIPHO-
TpeZicTare/IbHOro Komriiiekca y cobak (Canis familiaris), HanpaB/ieHHBIX Ha yCTaHOB/IEHHE HOPMaTHBHbBIX
MopGhodyHKIMOHAIBHBIX 3aKOHOMEPHOCTell 1 0cobeHHOCTel OpraHOB MOUEI0JIOBOrO anrnapara. I1puBeieHs!
Mop(hoMeTpUYeCKHe 110Ka3aTe i OpraHa y HeKaCTpUPOBaHHBIX CaML{OB, 00yC/IOB/IEHHbIE COMATOTHIIOM U OPO/HOM
MPUHA/IEKHOCTBIO. [TaHHBIE, OTpaXKalolljie BapUaTHBHOCTh HOPMbI CTPOEHMSI >KeJle3bl, SB/SOTC 6a30BbIMU
TIPY NPOTHO3UPOBAHUH Pa3BUTHS JIATEHTHBIX MATOJIOTMH MPOCTaThl ¥ pa3paboTke 3¢ (eKTUBHBIX METOJ0B UX
TeparieBTHUeCKOH KOPPeKLIUH.

KnroueBsle ciioBa: cemeiictBo Canidae, cobaka, camIibl, TpOCTaTa, NpeCTaTe/bHast >Keje3a

3asB/IeHHe 0 KOH()IMKTe HHTepecoB. ABTOPbI 3asIB/ISIOT 00 OTCYTCTBMM KOH(IMKTA MHTEPECOB.

Bkiap aBTOpOB. Bee aBTOpSBI c/le/1any S5KBUBaNEHTHBIH BK/1aJ, B IIOATOTOBKY MyOIuKaLyu.

Hcropus crarbu: noctynuia B pegakuuto 20 despasnst 2023 1., npuHsTa K mybavkauuu 20 mapra 2023 1.
Jns uurupoBanus: I'ony6yosa /].A., Caecapeqko H.A. Makpo- 1 MUKpoMOpdosioruueckre 0Co6eHHOCTH

Tpe/iCTaTe/IbHO-ITy3bIPHOTO KoMIlIeKca y cobak // BectHuk Poccuiickoro yHuBepcuTeTa py»0Ob! Hapoos. Cepust:
ArpoHomust 1 )KUBOTHOBOACTBO. 2023. T. 18. Ne 2. C. 212—221. doi: 10.22363/2312-797X-2023-18-2-212-221
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Macro and micromorphological features
of prostate-vesical complex in dogs

DariaA. Golubtsova =~ =, Natalya A. Slesarenko

Moscow State Academy of Veterinary Medicine and Biotechnology —
MVA named after K.I. Skryabin, Moscow, Russian Federation
P> golubtsova.daria96@gmail.com

Abstract. The results of macro and micromorphological studies of vesicoprostatic complex in dogs Canis
familiaris aimed at establishing normative morphofunctional patterns and features of the urogenital apparatus
were described. The morphometric parameters of the organ in non-castrated males, determined by somatotype
and breed affiliation, were presented. Data reflecting the variability of the norm structure of the gland are basic
in predicting the development of latent pathologies of prostate and in developing effective methods for their
therapeutic correction.

Key words: Canidae family, dog, males, prostate, prostate gland
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BesepeHue

VI3BecTHO, UTO OpraHbl MOUEIO/I0BOTO arrapara TeCHO CBsi3aHbl He TOJIbKO aHaTOMUYe-
CKH, HO U (PyHKIIMOHA/TEHO, 0becrieurBasi IPOBeeHHe MOYH U MOJIOBBIX TIPOAYKTOB [1-3].
BcresicTBre BhIllIeyKa3aHHOTO, B OpraHW3Me >KMUBOTHOTO C(hOPMHUPOBasiach MHTETPUPOBaHHasT
CTPYKTypa — IMy3bIPHO-TIPe/CTaTe/TbHbINA KOMITIEKC, B COCTaBe KOTOPOT'O MOUEBOM Iy3bIph,
rpeficTaTe/IbHas JKesle3a v MpoCTaThyecKasl YaCTb MOUETo/IOBOro KaHasa [4]. Bmecte
C TeM, TIPaKTHYeCKH OTCYTCTBYIOT MakKpo- U MUKpOMOp(doiornueckyrie JaHHbIe, Xapak-
TepHU3YIOIIHe B3aMOCBS3b MEXK/y OpraHaMH ero (hYOpMHPYIOIMMU Y COOaKH JOMaITHer
[5, 6]. DTH aHHbIE MOTYT SIBUTHCS1 OA30BBIMU B BOITPOCAX COBEPIIIEHCTBOBAHHS METO/IOB
JIMarHOCTUKU IIIMPOKO PACIIPOCTPaHeHHBIX TIaTO/IOTMUeCKUX COCTOSTHUH TIpe/|CTaTeTbHOM
KeJie3bl ¥ Tororpauuecky CONpsbKeHHbIX ¢ Helt opraHoB [7—11].

[enb ncciegoBaHusa — MpPeCTaBUThL KOMIIJIEKCHYO MAaKpO- 1 MUKPOMOP(O/IoTH-
YeCKyI0 XapaKTepUCTHKY ITy3bIPHO-TIPeCTaTe/TbHOTO KOMILIEKCa Y COOAKH JOMalIIHeH.

3aaur UCC/IeJOBaHUS:

1) ycTtaHOBUTH 001 3aKOHOMEPHOCTH U 0COOEHHOCTH aHATOMHUUECKOTO YCTPOM-
CTBa Ipe/ICTaTe/IbHOM yKeJie3bl Y cobaKu JoMalliHew;

2) TpeACTaBUTh MAaKpO- 1 MUKPOMOP(osIoriueckue rapaMeTphbl MPOCTAThl C YYeTOM
COMAaTOTHUITA )KUBOTHBIX;

3) BBISIBUTb CTPYKTYPHO-(YHKIIMOHAIbHbIE CBSI3U MpeCTaTeTbHON KeJie3bl, MO-
YeBOTO My3bIPS U YPETPHI.
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MaTepMaﬂbI n MeTogbl nccnepgosaHusa

VccnenoBanust BEINOTHEHBI Ha Oa3e Kadeapbl aHATOMUK U TUCTOJIOTHUH YKUBOTHBIX
rMeHH npogeccopa A.P. KnrumoBa MoCKOBCKOM roCcyjapCTBeHHOM aKa/leMUH BeTe-
pUHaApHOH MeAWIUHBI U buoTexHomoruu — MBA umenn K.U. CkpsibuHa u LleHTpa
penpoAyKIMH U 30POBbsI )KUBOTHBIX «KoBUer».

OO6BeKThI uccieoBaHus — camijbl ceMmeiicTBa Canidae ¢ yueTom comaroTura
1 Bo3pacTa. OTobpaHbl KTMHUYECKH 3/10pPOBble MHTAKTHBIE CaMIIbl COOAKH [JOMaIlIHe
(Canis familiaris) — 181 >xuBOTHOe B Bo3pacTe oT 1 roga o 7 jieT, u3 Hux 98 ocobeit
pacripeiesieHbl Ha YeTbIpe MOATPYIIIbI C yUeTOM CTaHZapTa Macchl TeJia o Mopoje:
cobaku mesikux nopog (zo 10 kr), cpeaaux (11...25 Kr), KpynHbIX (26...50 Kr) u ru-
ranTckux (6osee 50 kr). [lyii cCpaBHUTEBHOTO MaKpO- U MUKPOMOP(HOJIOTrUe CKOTO
M3yUeHHsl OpPraHoB ITy3bIPHO-TIPE/ICTAaTeILHOTO KOMIUIEKCAa 0TOOpai CeKL[MOHHBIH
Marepuas OT JOCTUTIINX (U3U0I0rHIecKoi 3penocTty camiio (n = 30), BO3pacT KOTo-
DBIX He TIpeBbILIas 7 jieT. [lyTeM 06bIUHOTO TOHKOTO @HATOMUYeCKOTO IperapypoBaHus
BbIZIeJIS/TA OpraHbl MOUEI0/I0OBOTO arrapara, COXpaHsisi MeXXly HAIMU aHaTOMUUeCK1e
cBsizu (puc. 1). MakpomopdoMeTpUIo npefCcTaTe/bHOM >Kese3bl TPOBOAW/IN 110 TPEM
JIMHeHBIM NapameTpaM (J/IMHa, BbICOTA, LKWPHHA). [/11 MUKPOMOP(OI0ruye CKux
HccrieloBaHUM 0TOMpany 06pasiibl OpraHoB TpeZCTaTe/TbHO-TY3bIPHOTO KOMIL/IEKCa,
KoTophle (prkcrpoBaau B 10 % HelTpanbHOM (hopMavHe.

Puc. 1. OBuCLEPMPOBAHHbI OPraHOKOMMIEKC MOYEMOIOBOIO annapaTa NofoBO3pesioro camua
nopofpbl 6okcep: T — nNpeacTaTenbHas xenesa; 2 — MOYeBOI Ny3bipb; 3 — NMOMOBON YNeH;
4 — ceMeHHUNKK; 5 — MoYencrnyckaTenbHbIn KaHan; 6 — cemsnposod. OpuUrMHanbHbIN Makponpenapar
CTOYHMK: caenaHo aBTopamm
Fig. 1. Eviscerated organocomplex of genitourinary apparatus of a sexually mature male boxer breed:
1 — prostate gland; 2 — bladder; 3 — penis; 4 — testicles; 5 — urethra; 6 — spermatic vessel.
Original macropreparation
Source: made by the authors

MORPHOLOGY AND ONTOGENESIS OF ANIMALS 215



Tony6yoea .A., Cnecapenko H.A. Bectauk PYJH. Cepust: ArpoHOMUSI U KUBOTHOBOACTBO. 2023. T. 18. Ne 2. C. 212-221

[Mocne dukcarum 0O6pasiibl MPOMBIBAIM BOJOIIPOBOHOM BozI0M (24 1), 00e3B0KUBaIH
B cmMpTax Bo3pacratoieit Kperocty (ot 50 1o 100°) u 3amuBanu B mapaduH-BocK. Ce-
puliHble rnapa¢yuHOBbIe Cpe3bl TOMLMHOM 5...10 MKM M3roTaBIMBaId Ha YHUBEPCA/IbHOM
aBTOMaTH3UpoBaHHOM MUKpoToMe HM-360 (Mikron).

N3yuenue o06irieit Mop¢hosioruuecKoi KapTHHBI OCYILeCTBIISUTN TIPU TIOMOILIU CBe-
ToBOro Mukpockora Jenamed 2 (Carl Zeiss, Jena, Germany) nocjie oKpaiivBaHHs TH-
CTOJIOTUYECKUX CPE30B IeMaTOKCUIMHOM U 503MHOM.

MuKpohoTOChEMKY BBITIONHSIN TPU MTOMOILM MUKpocKoria Jenamed 2 (Carl Zeiss,
Jena, Germany), cOBMeIlleHHOTO C cucTeMoi 1MdpoBoii MUKpockormu ImageScope
10 OOLIEeNPUHSATHIM METOAUKAM.

Pe3ynbTaTbl UCCriefoBaHui U 06CyXAeHne

Ha ocHOBaHMM JJaHHBIX aHATOMUYECKOTO TIPeNapUpOBaHUsl yCTAHOB/IEHBI 001I[He
aHaTOMO-TOrorpaduueckre 3aKOHOMEPHOCTH Ty3bIPHO-TIPE/ICTATe/IbHOTO KOMII/IeK-
ca y cobak He3aBUCUMO OT MOP(OTHIIA ¥ MTOPOAHBIX 0CcobeHHOCTel. BhIsiBleHO, UTO
y BCeX M3YUeHHBIX )KMBOTHBIX TpeJicTaTe/IbHas )Kejie3a pacro/iokeHa B cepejuHe
BEHTPA/IbHOTO KOHTYpa KpaHUa/IbHOM arepTypbl Ta30BOM TMOI0CTH, KayAaibHee [eKu
MOUEBOI0 My3bIpsi, TP 3TOM aHAaTOMUUECKH SIB/SETCS TPYAHOAOCTYITHBIM OPraHOM.
[TpocTara MOHOCTbIO OXBaThIBAaeT MPOKHWCMaIbHYI0 YaCTh MOUEN0/I0BOr0 KaHasa
Y Kay/laJIbHY10 4aCTh CEMSIBBIHOCSIIMX MTPOTOKOB. Makpomop¢osoruuecky npejcra-
TeJIbHas yKese3a XxapaKTepu3upyeTcs IapoOBUAHOU (hOPMOM, KeITOBAaThIM LIBETOM,
TUVIOTHOMW M 3/1aCTUYHOM KOHCHUCTeHI[Mel, HaJIndueM JIByX CUMMEeTPUUHBIX Jl0/ieH,
KOTOpble OXBaTbIBAIOT MOYEII0/I0BOM KaHaJsl C I0pCabHON U BeHTPaIbHON CTOPOH
Y HeCyT c/1ab0BBIpa’KeHHbIe JOPCAbHYI0 U BeHTPaIbHYIO TIPOJ0/bHbIe 60p0o3asl [12,
13]. B pe3ynbrare MakpomMop¢ho/I0riyecKoro aHaam3a BhISIB/IEHO, UTO Mpe/icTaTe/bHast
JKejie3a MJIOTHO OKPY»>KaeT MPOCTaTUUYeCKYH YaCTh MOYEI0/IOBOrO KaHasla, a Takke
TeCHO KOHCOJIMJMPOBaHa C I1elKoi Mo4yeBOro my3bipsi. Ha ocHOBaHMM JaHHBIX aHa-
TOMHYeCKOT0 MaKpO- ¥ MHUKPOITIPeriapupoBaHusi y CO0aKM yCTaHOBJ/IEHBI B3aUMOCBSI-
34 >KeJie3bl C Tororpaduuecku conpsi>keHHbIMU opraHamMu. KpaHuanibHO OHa TeCHO
KOHTaKTHDPYeT C IeTPy30pPOM MOUEBOr0 My3bIpsi, 8 BEHTPaAbHOM MOBEPXHOCTbI —
C TIPOCTAaTUYECKOW YaCThIO YPeTPhl, BIJIETasICh B (UOPO3HO-MBIIIIEUHYIO CTPOMY €ro
HapyXHOM 000/10uKH (puC. 2).

Pe3ynbTaThl MaKpo- U MUKpOIIpeINiapipoBaHusi, CBU/eTeTbCTBYIOLE O TeCHOM
CTPYKTYPHOM B3aWMO/IeHiICBTHH MPOCTAThl 1 MOYEBOT0 My3bIPsi, 000CHOBBIBAIOT BO3-
MOXXHOCTb Pery/IMpOBaHUsi OTTOKA MOUHU U3 IMy3bIPHO-TIPe/ICTaTe/IbHOT0 KOMILJIeKCa
[14]. MukpockonruecKkast KapTHHA TTPOCTaThI IT03BOJIsIeT OTHECTH ee Kak y cobak,
TaK U y IPyruX TAKCOHOMUYeCKUX TPYIII, K TUTTUYHOMY TTapeHXHWMaTO3HOMY OpTaHYy,
KOTOPBIM Mpe/iCTaB/eH e/le31MCTON MapeHXUMOW U MbILIeYHO-3/1aCTUUeCKOM CTPOMOiA
(puc. 3) [15].

[1pu u3yueHUU CTPYKTYpPHOU OpraHU3al[ii CTPOMBI BbISIBJIEHO Ha/IMuKe 00IIeit
COeZIMHUTE/IbHO-TKaHHOM KariCyJ/ibl, TTOKPbIBatoILlel OpraHbl My3bIpHO-TIPeICTaTeTbHOTO
KOMIL/IEKCa, KOTOpasi C Hapy>KHOU MOBEPXHOCTH MpeJCcTaTe/IbHOM >Kese3bl paclpoCTpaHsi-

216 MOP®OSIONM A M OHTOMEHES XMBOTHbBIX



Golubtsova DA, Slesarenko NA. RUDN Journal of Agronomy and Animal Industries, 2023;18(2):212-221

eTCs1 HA MOYEeBOM My3bIPb U NTPOCTaTUUECKYI0 YaCTh MOYENO0/IOBOro KaHana (puc. 4, 5),
YTO IOJIHOCTBIO aCCOLMMPYETCsl C YCTaHOBIEHHBIMU HAMH MakpoMOp(h0o/IoruueCcKUMU
JlaHHbIMU. Hapy KHbIM €101 Karcy/bl MpeJCTaB/eH PhIX/I0i BOTOKHUCTOW COeIMHUTEb-
HOM TKaHBIO C KOJ/UIareHOBBIMU BOJIOKHAMH, @ BHYTPEeHHHI BK/TFOUaeT B ce0s riajKue
Y TIOTIePeYHO-UCUepUeHHbIe MbIIeYHble BOJIOKHA.

Puc. 2. MakpomMondosnorndeckas KapTuHa ny3bIpHO-NPeACTaTENbHOrO KOMMIEKca y Cob6aKm:
1 — MOYeBOI Ny3blpb; 2 — NpefcTaTe/lbHas )eneaa; 3 — TecHasi B3aMMOCBA3b LLENKN MOYEBOTO
ny3blps C NpefcTaTeNbHOM »enesom
McTouHuK: cenaHo aBTopamu

Fig. 2. Macromorphological picture of vesico-prostate complex in a dog: 7 — bladder; 2 — prostate gland;
3 — close relationship of the bladder neck with the prostate gland
Source: made by the authors

Puc. 3. Mukpomopdonormyeckas kapTuHa NpeAcTaTenbHOM »Kenesb!.
[eMaTOKCUAMH 1 303WH, 06. 4, ok. 10; T —>keneancTas napeHxmnma; 2 — NoACAN3UCTas OCHOBS;
3 — cobCTBEeHHasA NNacTUHKa CIM3NCTON 060S104KM

VIcTOYHMK: caenaHo aBTOpaMu

Fig. 3. Micromorphological picture of prostate. Hematoxylin and eosin, 4x objective, 10x ocular:
1 —glandular parenchyma; 2 — tela submucosa; 3 — lamina propria
Source: made by the authors
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1
2
3
4 /‘
1
1
Puc. 4. Mukpomopdonornyeckas kapTnHa Puc. 5. Mukpomopdonornyeckas kapTnHa
MOY€EBOrO My3bips. [eMaTOKCUIMH 1 303WH, ypeTpbl cO6aKu.
06.4, 0K.10: T —NonocTb MOYEBOro Ny3bIps; FeMaTOKCUINH U 903UH, 06. 4, oK. 10:
2 — cO6CTBEHHast MacTMHKa CNM3NCTOM T — MbllLieYHas 060104Ka, NEPEXOAHbIA ANUTENNIA
060M104KM; 3 —NOACN3NCTas OCHOBA; CNM3UCTON 060/104KN (CTPENKa)
4 — MbllIeYHas 060104Ka, MepexoaHblit VICcTOYHMK: cOenaHo aBTopamu
anuTenn (cTperka) Fig. 5. Micromorphological picture of the dog's urethra.
MeTounmK: caenaqo asTopamm Hematoxylin and eosin, 4x objective, 10x ocular:
Fig. 4. Micromorphological picture of bladder. 7 —muscular coat, transitional epithelium of the
Hematoxylin and eosin, 4x objective, 10x mucous membrane (arrow)
ocular: T — bladder cavity; 2 — lamina propria; Source: made by the authors

3 — submucosa; 4 — muscular membrane,
transitional epithelium (arrow)

Source: made by the authors

Karncyna ¢opmupyet BHYTpH KeJie3bl BHYTPHOPTaHHbIe TIePEerOPOAKH U3 IIaJKUX
MHOLIMTOB M HeOOJIBILIOTO TIPeiCTaBUTE/TbCTBA KOJUTAr€HOBBIX BOJIOKOH, UTO 00CY/IOB/H-
BaeT ee [J0JIBYaTOCTh. B meperopogkax Mbl BBISIBUIN COCY/ZIbI U HEPBBI (PHC. 6).

B dopmrpoBaHuy neperopo/jok NpYHUMaeT yuacTre TakxKe MOZC/IU3UCTasi 0CHOBA
MOYeIi0/I0BOTO KaHasia. B mapeHxuMe mpocTaThl 4eTKo AvddepeHUpYTCS TPU TPyTI-
TIbI /10JIeK: T7IaBHBIe, TPOMEXKYTOUYHbIe M BHyTPeHHMe. B cocTaBe rnapeHXHUMbI 0OHapy-
JKeHbl MHOTOUKC/IEHHBIEe JKeJie3bl, KOTOPbIe JIOKA/TM3YIOTCS KaK B CJIU3KUCTOM CJIOe, TaK
Y B [10/|C/I3MCTOM OCHOBE OpraHa, 3aK/a/iblBasi BbIBOJHbIE IIPOTOKU, OTKPbIBAIOLI{ECS
B MOUEMCITyCKaTe/TbHbIN KaHasl. 2Kese3bl BHICT/IaHBI MHOTOPSITHBIM TTPU3MaTH4e CKUM
snuTenveM. Bmecte ¢ Tem, B 061acTi GyHKI[MOHATbHO-aKTHBHBIX CEKPeTHUPYIOIHX
OT/ZIeJIOB BBIBOJHBIE TIPOTOKM 3aMeTHO yBe/JMUMBAIOTCS B AMAMETpPe U STUTe/TUH TIpU-
oOpeTaeT NMpH3HAK¥ HU3KOTO MPU3MaTHUeCKOT0 OHOPSIFHOTO. XOPOLIIO pa3BUTasi Moj-
CJIM3MCTasi OCHOBA OpraHa BKJTFOUaeT B cebsi 1aIKOMbILIeyHble BOJIOKHA U (hOpMUpPYyeT
reperopo/iKu BHyTpH opraHa. B ee cocTaBe BbIsSIB/IEHO TPU IPYIIIbI 10JI€K: [VIaBHbIE —
Haubosiee MHOTOUMC/IEHHbBI®, PACTIOJIOXKeHHbBIe B Karicysie, UMetoT (hOpMy yCeueHHOTO
KOHYCa; [TPOMe)KyTOUYHble — OBa/IbHO-0KPYIVION (hOPMbI ¥ BHYTPEHHHEe — PacliofiaratoTcst
B TIOZIC/TU3UCTOM OCHOBE MOYEI0/I0BOTO KaHasa.
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Puc. 6. Mukpomop@donormnyeckast KapTuHa NpeacTaTelbHOM Xenesbl camua cobaku.
[eMaTOKCWNH 903MH, 06. 10, oK. 10: CTpenkn — rnagKkoMbllIeYHble KNeTKN B COCTaBe Karncysbl;
1 —Keneauncrtasa NapeHxnMa; 2 — CEKPETOPHbIE OTAENbI
VicTouHmK: coenaHo aBTopamm

Fig. 6. Micromorphological picture of prostate gland of a male dog.

Hematoxylin and eosin, 10x objective, 10x ocular: Smooth muscle cells in the capsule (arrows);
1 — glandular parenchyma; 2 — secretory sections
Source: made by the authors

KoHLieBbIe OT/[e/Tbl IPOCTAThI XapaKTePU3YIOTCs aJIbBEOJIIPHO-TPYOUaThIM CTpOe-
HueMm. B HuX TMPUCYTCTBYET [Ba Br[a K/IE€TOK: CJIM3UCThIE SK30KPHUHOLUTEI KY6HHECKOﬁ
W TIPU3MaTHUeCKOM ()OPMBI, a TAK)KE MeJIKKe BCTaBOUHbIe K/IeTKU. KOHIIeBbIe OT/ebl
Tpe/iCTaTeIbHOM >KeJie3bl 00beIMHeHbI BHYTPU /10/IeK CUCTeMOM MPOTOKOB. VI3 BHyTpU-
JIOJTbKOBBIX TIPOTOKOB CEKPET MOTaZlaeT B CUCTeMY COOUpaTe/IbHbIX TPOTOKOB, KOTOPbIe
OTKPBIBAIOTCSI OTBEPCTHUSIMU B TIPOCBET MPOCTATHUECKOM YaCTH MOYETIOIOBOTO KaHasia
B CKJ/IQ[IKaX ero CJIM3MUCTOM 060/10uku. KOHIIEBBIE OT/ebI MTPe/ICTaB/IeHbI OHOCIOMHBIM
LNUINHAPHUYECKHUM 3IIUTe/IMeM, alliKa/IbHbI€ UaCTH MUO3IIMTE/IMOLUTOB, KOTOPhbIE APKO
BBID@XXEHBI B OKPY)KAIOLel KOHLIeBbIe OT/|e/Ibl 00/1aCTH, XapaKTepU3YIOTCs IPU3HaKa-
MU MepO-arlOKpUHOBOM cekperru. COoKpalljeHre MUO3TTUTETUOL[UTOB CII0COOCTBYEeT
o6JierueHHI0 OTIOPOXKHEHHS OT/E/IOB MPU BbIOpOCe 3sKy/isiTa. BEIBOAHBIE TPOTOKH,
OTXOZsILe OT KOHLIEBBIX OT/e/IOB, 10 CBOEW CTPYKTYPHOM OpraHu3alydyd COOTBeT-
CTBYIOT a/IbBEOJISIPHO-TPYOUaTOMY THITY, OTKPBIBAIOTCS B YPETPY U XapaKTepU3yHTCS
y cobaK y3KHUM MPOCBETOM.
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3ak/iroyeHue

YcraHoBieHbI MOPOQYHKIIOHATBEHbIE 0COO@HHOCTH KOMILJIEKCa OPraHOB MOYeTIo-
JIOBOTO anrapara y cobaku JjomMaliiHel, KOTOpble BIPA)KalOTCsl B UX CTPYKTYPHOM B3au-
MocBsi3u. OHa MOATBeprKAaeTCsl HanuureM 001ielf KariCy/ibl B OpraHax Ipe/icTaTenbHo-
My3bIPHOTO KOMILJIEKCA, MIOCTPOEHHOW U3 PBIXJIOW COeJMHUTE/IbHOM TKaHHU, KOTOpast
SIB/ISIETCS] UCTOUHKMKOM COeIMHUTE/TbHOTKAHHOTO KapKaca /i/1s1 peficTaTeIbHOM >KeJle3bl —
ee BHYTPHOPraHHBIX M1ePeropoioK, MO/ipa3e isiFoIuX OpraH Ha /I0/IbKH, BaprabebHbIe
1o opme 1 BenurHe. KoHLeBble OT/ie/bl U BEIBOJHbIE TIPOTOKH MapeHXUMBbI IIPOCTaThI
COOTBETCTBYIOT a/IbBeO/ISIPHO-TPyOUaTOoMy CTpoeHHI0. Pe3y/braThbl MCCen0BaHuUS MOTYT
OBITh UCITI0Tb30BaHbI B COBEPIIIEHCTBOBAHHS METOJJOB JMarHOCTUKY COCTOSTHUSI OPTaHOB
MOYeI10/I0BOTO amrapara.
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BnusiHMe Tuna BbicLLEN HEPBHOW A,eATENIbHOCTH
Ha ¢pusnonormyeckme 0oCo6eHHOCTU cCnepMbl KOTOB
pPOCCUACKOWN cenekuuu

A.B.IlerpsieBa' ', A.B. TkaueB"? B, 0.J1. TkaueBa?

'Poccuiickuii yHUBepcUTeT APY>KObI HapoZ#oB, . Mockea, Poccutickas ®edepayus
?PocCcUACKUI TOCyapCTBeHHBIN arpapHbiid yHuBepcuteT — MCXA um. K.A. Tumupsizesa,
2. Mockea, Poccuitickas ®edepayus
X sasha_sashaola@mail.ru

AnHoTtanus. TemrepaMeHT oKa3bIBaeT CylljeCTBeHHOe B/IMSIHUE Ha PerpOAyKTUBHYIO (DyHKIIMIO. bo/bIIMH-
CTBO MCCJIe[JOBaHUI MOCBSILIeHbl TeMIIepaMeHTy Kak IICUXHUUeCKOl XapakTepUCTHKe )KUBOTHBIX, U COBEpLIEHHO
He M3yyaJICs FeH/lepHBIi TeMIiepaMeHT KoToB Felis catus v ero BiMsiHUe Ha (U3MOIOrHUeCKUe XapaKTepUCTUKH
criepMbl. Lesb nccriejoBaHus — U3YUUTH (DH3H0/I0rHYecKre 0COOEHHOCTH PeNPOAYKTUBHOM (DYHKIMH KOTOB
POCCHICKOH CeleKI[MH B 3aBUCUMOCTHU OT T€HZIePHOTO TeMriepaMeHTa. MccienoBadue BoIMoHAIN ¢ 2019
o 2022 rr. B MockBe 1 MocKoBcko# o6nactu. Mcrnonb3oBau 21 nieMeHHOro T0JI0BO3PeNioro KoTa B BO3pacTe
OT 2 710 8 JIeT MsATH MOPOJ, POCCUNCKOM CeeKIuK: OeHraabCKol, OPUTAHCKON KOPOTKOIIEPCTHOM, MEMH-KYH
U CUHKC — 110 5 rosioB, cHOUPCKO — 6 rosoB. I'eH/iepHBIN TeMIiepaMeHT KOTOB OIpe/iesisiii 1o COOCTBEHHOM
MeTo/MKe, pa3pabaTbiBaeMoli Ha 0CHOBaHMM MoguGbHKaLy criocoba orpeziesieHyst FeH/IepHOro TeMIiepaMeHTa
111 >kepeb1ioB. [ToJBM)XXHOCTb HATUBHBIX CIIEPMHUEB Oblila HAMMEHbILIIeH Y KOTOB O c/1aboi HePBHO# CHCTEMOH,
yto Ha 1,17 % MeHbIIle OT IOABIKHOCTH CIIEPMUEB Y KMBOTHBIX C HEYPaBHOBEIIEHHOW HEPBHOM CHCTEMOH,
Ha 7,36 % menbiite (P < 0,01) ¢rsronorudeckoii MOABIKHOCTH CBEKEIOIyIeHHbBIX CTIepPMUeB Y MHEPTHOM HepB-
HOU cucteMbl ¥ Ha 9,71 % MeHblile aKTHBHOCTH CTIEPMUEB KOTOB C TEMIIEPAMEHTOM CaHTBUHUK. Hanbosbiiast
KOHLIeHTpal¥sl CriepMueB Oblia Y KOTOB KUBOTO T'€H/IEPHOTO TeMriepaMenTa, uto Ha 3,02 mn/mi (P < 0,05)
6osIbIlIe aHA/IOTMYHOTO TIOKa3aTesisl Y KOTOB Oe3yZep>KHOTro THIIa TeMriepaMeHTa, Ha 43,09 u 56,74 mMaH/Mi
(P <0,01) 6osblite, yeM y KOTOB CIIOKOWHOTO U C1ab0ro reH/jepHOro TeMIlepaMeHTa COOTBeTCTBeHHO. ITofBIk-
HOCTb CIIEPMUEB T0C/Ie OTTauBaHus Oblia BbIllle y KOTOB MHEPTHOTO TeMIlepaMeHTa, uTo Ha 5,06 % Gosibliie
(P < 0,01) 3HaueHH} TIOKa3aTersi y KOTOB MOJBM)KHOTO TeMIIepaMeHTa 1 €O caboii HepBHO# crcteMoli U Ha 9,1 %
6osbiie (P < 0,001), uemM y HeypaBHOBEIIEHHBIX KOTOB. [Iepe)kKrBaeMOCTb MOJIOBBIX K/IETOK KOTOB POCCUHCKOMH
ceseKu 1ipu temmeparype 38 °C mocsie pasMopakuBaHHsl Oblia Hanbosblel y KOTOB )KUBOTO TeHZEePHOT0
TeMriepameHTa, 4to Ha 0,22 4 6oJiblile, YeM y )KUBOTHBIX CITOKOMHOIO FeH/IEPHOT0 TeMIlepaMeHTa, U bosblie
Ha 0,62 1 0,91 u (P < 0,01) 0 CpaBHEHHIO C TOKa3aTesieM KOTOB ¢1aboro 1 6e3y/iep)kKHOT0 reHJePHOTO TeMIIe-
paMeHTa COOTBETCTBEHHO.
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Influence of the type of higher nervous activity on seminal
physiological characteristics in cats of Russian breeds

Alina V. Petryaeva', Aleksandr V. Tkachev"**, Olga L. Tkacheva?,

'RUDN University, Moscow, Russian Federation
Russian State Agrarian University — Moscow Timiryazev Agricultural Academy,
Moscow, Russian Federation
*sasha_sashaola@mail.ru

Abstract. Temperament has a significant impact on reproductive function. Most studies are devoted to
temperament as a mental characteristic, and the sexual temperament of cats and its influence on physiological
characteristics of sperm have not been studied at all. The aim of the research was to study physiological features
of reproductive function in cats of Russian breeds depending on sexual temperament. The experiments were
carried out in Moscow and the Moscow region from 2019 to 2022. The study used 21 breeding mature cats aged
2 to 8 years, which belonged to 5 different Russian breeds (Bengal breed — 5 cats, British shorthair— 5 cats,
Siberian breed — 6 cats, Maine Coon — 5 cats, Sphinx — 5 cats). The sexual temperament of cats was determined
according to our methodology developed on the basis of modification of the method for determining the sexual
temperament for stallions. Mobility of native sperm was the lowest in cats with a weak nervous system, which
is 1.17 % less than mobility of sperm in animals with an unbalanced nervous system, 7.36 % less (P < 0.01)
compared to physiological mobility of newly acquired sperm in an inert nervous system and 9.71 % less than
activity of sperm in cats with a sanguine temperament. The highest concentration of sperm was in cats with
live sexual temperament, which was 3.02 million/ml more (P < 0.05) than in cats with unrestrained type of
temperament, 43.09 million/ml more (P < 0.01) than in cats with calm sexual temperament and 56.74 million/ml
more (P <0.01) than in cats with weak sexual temperament. Sperm motility after thawing was higher in cats with
inert temperament, which was 5.06 % more (P < 0.01) compared to cats with mobile temperament and weak
nervous system and 9.1 % more (P < 0.001) than in unbalanced cats. Survivability of germ cells in Russian cats
at 38 °C after defrosting was greatest in live sexual temperament cats, which was 0.22 hours more in comparison
with calm sexual temperament cats, 0.62 hours more (P < 0.01) than in cats with weak sexual temperament and
0.91 hours more than in cats with unrestrained sexual temperament.
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BeeneHue

N3BecTHO, UTO THUII BbICIIEN HEPBHOM /leSITe/IbHOCTU (TeMIiepaMeHT) OKa3biBaeT
CyIIleCTBEHHOe B/IMSTHUE Ha PenpoAyKTHBHYIO GyHKIMIO [1]. HeobxoaumocTs onpesere-
HUSI TeMIIepaMeHTa )KUBOTHBIX ObLIO J0Ka3aHo ellle B cepeguHe XX B. UCC/Ie[OBaHUSMU
B.K. Munosanoga, B.H. Kapsiosa, I'B. TTapiitytuna, [1.B. Haraesa u JI.M. CokosioBoit. Ml
00paTh/v BHUMaHHe Ha TOT (DaKT, UTO B COBPEMEHHOU (PU3MOIOTUH KOTOB HEI0CTaTOYHO
BHUMaHWUS y/Ie/IsSIeTCs U3yUeHUIO TUTIa BhICIIIe HEPBHOM /leATe/TbHOCTH U er0 BIIUSHUS
Ha (u3nooruueckre 0CoOOEHHOCTH KY/ISTOB KOTOB /10 U TTOC/Ie 3aMOPa’KUBaHUSI,
1o/00HbIe HayuHbIe CTaTbU B PoCCcHM HOCST CriopaZiiuecKuii XapakTep U IMpeuMyiile-
CTBEHHO KacaroTCs IMKUX Kollaubkx [2, 3].

Hecmotpst Ha T, uTo Felis catus siB/StOTCS TOMY/ISIPHBIMU JOMAIITHUMU XKUBOTHBIMH,
YKMCJI0 HayYHBIX UCC/IeJOBAaHUM, CBSI3aHHBIX C TUM OMOJIOrMUeCKUM BHU/IOM, 0OBIYHO
HEeBeJIMKO U 3HaUUTeTbHO HIDKE, UCCeJoBaHMM cobak. Ellje MeHbIlle M3yueH TemMIiepa-
MEHT KOTOB — 00/1aCTb, KOTOpasi B 1OC/IefHee BPeMsI BbI3bIBaeT BCe OOJIBIINI HHTEpeC
y uccnenoBareneii [4]. HecMoTpsi Ha poCT UHTepeca K TicuxudeckoMy (QyHKITMOHHUPO-
BaHHIO KOIIIeK, OCTaeTCs ellle MHOTO BOMpPOCOB. Harpumep, Kak TeMriepaMeHT BJUsieT
Ha UX TI03HaBaTe/IbHbIe MMPoliecchl ¥ 3G heKTUBHOCThL BOCITPOM3BOACTBa? OTBETHI Ha 3TU
BOMPOCHI MOTYT Y/IYUIIUTb MPAKTUKY YXOZa 3a KOLIKaMH U UX pa3BejieHusl.

Jpyrumu cjioBaMu, TIOHMMaHWe KOTHUTHUBHBIX TIPOLIECCOB U TemIiepameHTa Felis
catus MoXXeT CriocoOCTBOBATh COKPAII[EHHIO UKC/Ia OTKA30B X035€B OT CBOUX )KUBOTHBIX
Y C/Ty4aeB 3BTaHa3uH, K KOTOPOM MOT'YT ITpUOerarh 1o pUYrHaM HeyZ0BIeTBOPEHHOCTH
Nrofiel 0COOeHHOCTSIMM TTOBeJIeHUsT UX TTUTOMIEB [5].

N3BecTHO, UTO aKTUBU3al[sl FeH/1ePHON aKTUBHOCTH Y IOMAIlIHUX KOTOB HAaCTyTaeT
yepe3 HEKOTOPOe BpeMs 0cJie TIoTalaHusl CTIepMaTo30U/[0B B CeMeHHbIe KaHasIbLibl,
00b1uHO Mexay 9 u 12 mecsitiamu [6]. OfHaKO B TUKOM TIPUPOZiE Y KOTOB 3TOT MPOIIeCC
MOXXeT 3aiep>KUBaThCs 0 18-MecsiuHoro Bo3pacTa. [Toce reHiepHOTO CO3peBaHUs
JIOMAIITH1e KOTbI 0OBIYHO CUMTAFOTCS TMOIUTaMHBIMH, TJIOZIOBUTBLIMH U CEKCYaTbHO aK-
TUBHBIMU B TeueHUe BCero rofia; 0JHako UCC/IeloBaHUS MOKa3bIBalOT, UTO U Y HUX €CTh
T0/I0Bast [IUKIMYHOCTh. [IUK/T cekcyanbHOM aKTUBHOCTH JIOCTUTAeT MUKa BeCHOM, UTO
COOTBETCTBYeT aKTHBU3aLUY TeH/epHbIN (PyHKI[MU Kolllek [7, 8].

ITo parnabM Travnik et al. u Stelow et al. B mepuog ¢ 1986 mo 2013 1. B Mupe 65110
ony06/MKoBaHO He 6osiee 17 OpUTHHABHBIX UCC/Ie0BaTe/IbCKUX paboT 0 TeMIiepaMeHTe
korrek; ¢ 2015 o 2020 1. ony6sikoBaHO 0Koj10 40 crareii 110 TeMriepaMeHTy KOIIIeK,
KOTOB, IUKUX Kolaubkx [9, 10]. OgHako Bce 3TH MyOIMKALMY ObLTH MOCBSILEHbI TeM-
repamMeHTy Kak IICUXUUeCKOi XapaKTeprUCTHKe M COBEPIIIeHHO He U3yJasiCs TeH/1epHbIN
TeMIiepaMeHT KOTOB U ero BusHUe Ha GU3HU0/IOTHYeCKHe XapaKTePUCTUKK CTTIePMbI

Ilesb Mcce0BaHUsA — U3YUNTh (DU3UOIOTHUECKHe 0COOEHHOCTH PeIpOyKTUBHOM
(YHKLIMM KOTOB POCCUMCKOW CeIeKIIMU B 3aBUCHMOCTHU OT TeH/IePHOTO TeMIiepaMeHTa.

224 MOP®OSIONM A M OHTOMEHES XMBOTHbBIX



Petryaeva AV, Tkachev AV, Tkacheva OL. RUDN Journal of Agronomy and Animal Industries, 2023;18(2):222-229

MaTepuan u MmeToAbl UcCnefoBaHUM

Wccnenoanue BoinoaHsan ¢ 2019 o 2022 rr. B MockBe 1 MocKoBCKoM 0671a-
CTH Ha 21 >KMBOTHOM — IJIEMEHHBIX [10/I0BO3Pe/IbIX KOTaX B BO3pacTe OT 2 70 8 ieT,
MIPUHA//IEKABIIKX K 5 TTOPOJjaM POCCUICKOM CeeKI[Uu: 110 5 rosioB 6eHranbCcKo,
OpUTaHCKON KOPOTKOLIEPCTHOM, MeWH-KYH U CUHKC U 6 TOJI0B CUOMPCKOM MOPO/BbI.
Tun BhICIIel HEPBHOM [leATeIbHOCTH (TeHAepHbIM TeMIlepaMeHT) KOTOB OTpeesisiiv
1o pa3pabaTbiBaeMOli HAMH MeTOZMKe Ha OCHOBaHWU MoJuduKaluu crocoba orpe-
JlefieHUsI TeHZIepHOTO TeMriepaMeHTa /jist >kepebrioB [11]. O6pasiisl criepmbl ObLTH
cobpaHbI y Ka)KJ0ro camija C UCI0/Ib30BaHUEM CTaHAAPTHU3UPOBAaHHOU MPOLeAYPhI
5/1eKTPO3SKY/ISILIMU. JIeKTPO3SIKY/IALMI0 0CyLecTB/sH ¢ roMotbio Electro Ejaculator
€320 (Minitube, Tiefenbach, Germany) rmocsie BBeJjeHUsI peKTaJbHOTO 30H/a JUaMe-
tpom 0,95 cm [12].

Pa3baBneHuie, ox/axaeHe 1 KpHOKOHCepPBHUPOBaHKe criepMbl Felis catus BBIMOMHSUTN
10 MOUGULIMPOBaHHOW HaMM XapbKOBCKOW TexHo/0ru [13] ¢ mpuMeHeHWeM paspa-
OarpiBaeMOro HaMH pa3baBUTe/Is], COCTAB KOTOPOTO SIBJISIETCSI KOMMepUeCKOW TalHOA.
B cBexkerosyueHHOM U pa3MOPOKeHHOM CeMeHH KOTOB OOIL{eNPUHATHIMU METOAUKaMU
[13] onpenesnisini: 06beM 38IKy/IsiTa, CM*,B CTEK/ISTHHOW MepHOM MPOOHpKe; MOABKHOCTh
criepmMaTo30110B,% (10 % cooTBeTcTBYeT 1 Oasimy MOIOBBIX KIETOK C MPSIMOJIMHEHHO-
MOCTYTaTebHbIM JBV)KEHUEM); MaTo/I0rnyecKre (hopMbl MOJIOBBIX KIETOK,%, 10 BU-
3ya/ibHOM TeXHOJIOTUU C IPUMeHeHHeM CBeTOBOro MUKpocKonuposaHus Jenaval (Carl
Zeiss, I'epmanmusi) ¢ 3ymom o6bekTrBa 10—20%; KOHI[EHTPAI[HIO TIOIOBBIX KJIETOK, MITH/MJI,
Ka>K/0¥ TIpo0OBI CriepMBbI ¢ IpruMeHeHreM Kamepbl [opsieBa; Tiepe;KMBaeMOCTb TT0/IOBBIX
KJIETOK SIKYJISATA, U, TIOC/Ie pa3MelleHUsI OTTasHHBIX P00 CeMeHU B CYXOBO3YIIHbIMN
TepMmocrar 38 °C.

MareMaTrKo-CTaTUCTUYeCKHE PaCUeThbl Pe3y/IbTaTOB BeTepUHAPHO-(PHU3M0I0TMUeCKUX
HCCJIeIOBaHMH OCYIIeCTB/IS/IN TI0 00IIenpuHATEIM dpopMynaM Kputepust CTbIOieHTa
B KommbtoTepHoM riporpamme SPSS for Windows (IBM, USA).

Pe3ynbTaTbl UCCriefoBaHui U 06CyXaeHne

ITo utoram ucc/ie[oBaHNM YCTaHOBJIEHO: CpeAii KOTOB POCCUNCKOU CesleKL[UU
HauOOJIBINKN 00beM 35KY/IATa ObUT OT )KMBOTHBIX (D/IeTMaTHYHOTO THIIA HEPBHOM J1e-
ATeIbHOCTH, uTo Ha 0,01 cM® Gosibllie, UeM OT KOTOB CO C/IaObIM THUTIOM HEPBHBIX IPO-
11eccos, Ha 0,04 cm® 6osbllle, YeM OT CAHTBUHMKOB, U Ha 0,3 cm® 0o/ibliie, 4eM OT KOTOB
C HEYPaBHOBEILIEHHBIM THUTIOM HEPBHOM CHUCTeMBI (TabJl.).

CornacHo Tabsu1le, HaWTyUllTHe TTI0Ka3aTe/ld HaTUBHOW U JIeKOHCEePBUPOBAHHOM
criepMbl ObITH Y KOTOB KMBOTO U CTIOKOMHOT'O TeHZIepHOTO TeMriepaMeHTa. [ToaBux-
HOCTb HaTUBHBIX CriepMUeB Oblyla HAMMeHbIIIel y KOTOB €O c/1aboii HePBHOM CHUCTeMOH,
yto Ha 1,17 % MeHbllie OT MOJBMXXHOCTH CIIePMHUEB Y )KUBOTHBIX C HeypaBHOBEIIIeHHOM
HepBHOI crcTemoii, Ha 7,36 % meHbiiie (P < 0,01) dbu3rosioruyeckoii IOABMYKHOCTU CBe-
JKeTIoMyYeHHBIX CTIepMUeB OT KOTOB MHEPTHOM HepBHOU cucTeMbl U Ha 9,71 % MeHbllie
AaKTUBHOCTH CIIEPMUEB OT KOTOB C TeEMITEPaMEHTOM CaHTBUHUK.
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dusmnonormyeckne 0CO6eHHOCTU HaTMBHOMN U LEKOHCEPBUPOBAHHOW CNepMbl KOTOB
POCCUIACKON cenexkuum

Tun BbiCLLEN HEPBHON AeATENbHOCTU
CunbHbINA CunbHbIN CunbHbIN
Mokasatenb cnepmbl Cnabblii ypaBHOBELUEHHbI! | YypaBHOBELLEHHbIW | HeypaBHOBELLEHHbIN
(MenaHxonuk) MHEPTHbIN NOABWXHbIN 6e3yiepXKHbIi
(n=69) (dnermatuk) (caHrBUHMK) (xonepuk)
(n=71) (n=85) (n=67)
CBe)Xenony4yeHHasi cnepma
06beM askynsTa, cm? 0,62 + 0,02%* 0,63 +0,07*** 0,59 +0,01** 0,33+0,09
MopBuxxHocTb cnepmueB,% | 53,91 + 0,6 61,27 £ 0,44** 63,62+ 0,51* 55,08 +£1,22
KOHLeHTpaLms CePMUEE, | o5q 644 479k« | 26520+382% | 308,38 £4,25% 305,36 £ 9,51
MJIH/MN
rlaronorudeckue GOpMbl | 5g 54 4 o gox | 28,32 +0,20%* 30,13£0,41* 37,840,61
cnepmues,%
[ ekoHcepBupoBaHHas criepma

MopBuxHOCTb cnepmueB,% | 26,44 + 0,64* 31,5+ 0,59*** 26,44 + 0,64 22,4+0,7
Mepexusaemocts 273 £ 0,07% | 3,13+0,06%* 3,35+ 0,07+ 2,44+0,08
cnepmues npu 38 °C,

[Mpumeyarme. *P < 0,05; **P < 0,01; ***P < 0,001 B cpaBHEHWN C 6e3yAep>KHbIM NOMOBbIM TEMMNEPAMEHTOM.

Physiological features of native and deconserved sperm of Russian cats

Type of higher nervous activity

Sperm count

Weak

(melancholic)

Strong balanced
inert (phlegmatic)

Strong balanced
mobile (sanguine)

Strong unbalanced
unrestrained

hours

(n=69) (n=71) (n=85) (choleric) (n=67)
Fresh sperm

Ejaculate volume, cm® | 0.62 1 0.02*** 0.63 £ 0.07*** 0.59 £ 0.01** 0.33+0.09
Sperm motility, % 53.91+0.6 61.27 £ 0.44%* 63.62 £ 0.51%* 55.08 +1.22
Sperm ﬁ:’l'r:fr‘:;"am"' 251.64£4.79%% |  265.29 + 3.82% 308.38 + 4.25% 305.36 £ 9.51

Pathological forms | g 54, g gux 28.32 4 0.29%* 30.13+0.41* 37.8+0.61

of sperm,%
Canned sperm
Sperm motility,% 26.44 +0.64* 31.5 0.59% 26.44 +0.64* 22.4+0.7
1 0,
Sperm survival at 38 °C, |, 23, ¢ o7+ 3.13 £0.06%** 3.35+0.07%* 2.44+0.08

Note: *P < 0.05, **P < 0.01, ***P < 0.001 in comparison to the headlong sexual temperament.

BaxHoi1 (pr3ronornyeckor xapakKTepuCTUKON HATUBHOM CTIePMBbI SIB/ISIETCSI KOHLIEHTpa-
1M1 TIOJIOBBIX KJIETOK, MJI, ISIKYJ/ISITa, TaK Kak MpH Oosiee BBICOKOM KOHIIEHTpaLK OosibLiiee
KOJIMUECTBO CTIePMOZ03 MOYKHO MOZIBEPTHYTh KPUOKOHCEPBUPOBaHMUIO [2, 5]. KoHLleHTpaLyst
1o BceM 35KysATaM Obuia ot 80 fo 420 mH/mMit. HanbosbInasi KOHLEHTpaLyist CTIEpPMHUEB
ObLIa y KOTOB >KMBOT'O T€H/IEPHOTO TeMriepaMeHTa, uto Ha 3,02 miH/Mi 6osbitie (P <0,05),
YyeM Yy KMBOTHBIX Oe3y/1epyKHOT0 THTIa TeMriepamenTa, Ha 43,09 1 Ha 56,74 MH/M 6osbiie
(P<0,01), uem y KOTOB CITOKOMHOTO ¥ C/Tab0r0 reH/IepHOro TeMriepaMeHTa COOTBETCTBEHHO.
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dusmonoruuyeckre 0CoOOEHHOCTH KOJIMUeCTBa MaToIoruueckux (GopM criepMreB
UMetoT 6osbIloe 3HaueHHe J7is OLieHKH (DYHKLIMOHAIbHOTO COCTOSTHHUSI PeTPOyKTUBHOM
(YHKLMY B 1|e/IOM M XapaKTepUCTHKHU 3aBepPLIEHHOCTH CliepMaToreHesa B YaCTHOCTH [ 3,
8]. Kak rokasanu rnosmyueHHble HaMH [JaHHbIe, IOMallH1e KOTbI KaK BUJ, XapaKTepHU3yoTCsl
BBICOKHUM KOJTMUEeCTBOM I1aTO/IOTHUeCKUX (hopM criepmueB — Gosee 25 % B cpeHeM,
YTO COIJIaCyeTCsi C JaHHBIMU 3apyOeXXHBIX HccieoBaresieit [6].

Haubonbliiee KomueCcTBO MaToA0THUeCKUX (DOPM CriepMUeB yCTaHOB/IEHO HaMU
y KOTOB C HEypaBHOBeIlIeHHOW HEPBHOM CUCTeMOM, uTo Ha 7,67 % Gosbie (P < 0,05),
YeM Y )KUBOTHBIX YPaBHOBEIIIEHHOTO MO/IBV)KHOTO THTIA, Ha 9,48 u Ha 9,28 % OGosnbliie
(P <0,01), yeM y KOTOB UHEPTHOTO TeMITepaMeHTa U CO C/1ab0ii HepBHOUW CHUCTEMOM
COOTBETCTBEHHO. [TonyueHHble JaHHbIE TO3BOJISIIOT 3aK/IOUUTh, YTO [/ CO3Z,aHuUs
KpHOOAHKOB CIIepMOITPOAYKIMU Hanubosiee >kearebHbI KOThI CIIOKOHHOTO0, c/1aboro
Y J)KMBOT'O TeH/IepPHOTO TeMIepaMeHTa.

[nst 6o1ee 0ObEKTUBHOM OLIEHKH (DM3HOIOTMYeCKUX 0COOeHHOCTel 1 3aBepIIeHHOCTH
criepMaroreHe3a ObL/IM TIPOBe/|eHbI MCCeI0BaHus (PU3UO0JIOrYeCKOM KPUOPe3UCTEeHTHO-
CTU CeMeHU KOTOB POCCUMCKOM CeJIeKLIMY B 3aBUCUMOCTH OT I'eHZIepHOI0 TeMIlepaMeHTa.

[ToABW)KHOCTB CliepMUeB IOC/e OTTauBaHUs Oblsla HauboJsiee BEICOKOHN y KOTOB
WHEepPTHOTO TeMIlepaMeHTa, uto Ha 5,06 % 6osbiie (P < 0,01), uem mokasaresib y >Ku-
BOTHBIX ITO/IBDKHOTO TEMITEPAMeHTa 1 CO c/1aboi HepBHOU cucteMoi, v Ha 9,1 % 60/b-
e (P < 0,001), uem y HeypaBHOBeIlleHHbIX KOTOB. [ToiyueHHbIe JlaHHbIe TT03BOJISIIOT
yTBep)KZaTh, UTO (PM3M0/IOTUeCKast TIOTHOLEHHOCTB MOJIOBBIX K/IETOK KOTOB POCCHICKOM
CeJIeKLIUU JIyyllle y )KUBOTHBIX CTIOKOMHOI'O U YKUBOI'O TeH/IePHOr0 TeMIlepaMeHTa.

[Tepe>xriBaeMOCTb MOIOBBIX KJIETOK KOTOB POCCHUICKOM CeeKLMY MPU TeMIleparype
38 °C nocie pa3mopakrBaHusi Oblsla HaubObIIeH Y )KUBOTHBIX KUBOTO T€H/I€PHOTO
TemriepaMmeHTa, uto Ha 0,22, 0,62 1 0,91 u (P < 0,01) GosblIiie TTOKa3aTe/iel CIIOKOMHOTO,
caboro u 6e3yzep>KHOT0 reHIepHOTO TeMIlepaMeHTa COOTBeTCTBEHHO.

Takum 06pa3om, HaMH MMOKa3aHbI (PU3HOIOTHUeCKHe 0COOeHHOCTH HAaTUBHOM U Jie-
KOHCEepBUPOBaHHOM CIiepMbl KOTOB POCCUICKOM CesIeKL{MU B 3aBUCUMOCTH OT I'eH/IePHOr0
TeMriepaMeHTa U OrpeZiesieHo, UTo HarboJiee yKeslaTe/bHbI /171s1 CO3AaHUsI KpHOOAHKOB
CeMeHHU KOThI )KMBOI'0 U CIIOKOMHOI'0 FeH/IepHOro TeMriepaMeHTa.

3akioyeHue

BriepBble ycTaHOB/EHbI (PH3H0/IOrMYeCKHe 0COOEHHOCTH HATUBHOM M 3aMOPOYKEHHO-
OTTasIHHOM CI1epMbl KOTOB POCCHUICKOM Ce/IeKIIM Pa3/IMUHOro reHepHOro TeMIiepaMeHTa.
BaskHeliias ¢u3moioruueckasi XxapakTeprucTHUKa ISKY/IATOB — TOJ[BU)KHOCTh CTiep-
MueB — OblIa Hau/Tyulllell y KOTOB CAaHTBUHUKOB U ()JIeTMaTUKOB, UYTO COOTBECTBEHHO
Ha 7,36 1 9,71 % Gosnbiue (P < 0,01), uem y ocobeti co c/1aboit HepBHOM crcTeMOU. Takum
obpasom, st 6omee 3¢hHeKTUBHOTO CO3/laHUSI KPUOOAHKOB TeHEeTHUECKOTO MaTeprasa
KOTBI C TeH/IepPHbIM TEMITEPAMEHTOM CAaHTBUHUK U ()IErMaTHK SIB/ISFOTCS OoJiee >KesaTeb-
HBIMM, TaK KaK BbICOKAsl TIOJJBV)KHOCTb HATUBHOM CIIePMBI MT03BOJISIET MOTYUUTD JIYULIYIO
KPUOPE3UCTEeHTHOCTB 35KY/IITOB. Haubo/mbImii MPOLeHT MaToIornyeckux (hopm criep-
MHEB yCTaHOBJIEH Y KOTOB X01epukoB 37,8 %; 3Ta 0co0eHHOCTh OyzieT criocoOCTBOBATh
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CHM)XE€HHIO KPDUOPE3HUCTEHTHOCTHU U OHJIO,ELOTBOpHI-OH.[Eﬁ CrI0COOHOCTH UX IAKYJ/IAATOB
B Jla/IbHelIIIeM, TaK KaK 3TO KOJIMUeCTBO CTIEPMHUEB W3HaUabHO HECTIOCOOHO K OTI0-
JAOTBOPEHHUIO HﬁHEKﬂeTKH. qumaﬂ KPHUOPE3HUCTEHTHOCTE 34KY/IATOB KOTOB CAHI'BMHHUKOB
U (1erMaTHUKOB TIOJTBEPIKAAETCS TEM, UTO MEPe)KUBAEMOCTD CIIEPMUEB BHE OPraHU3Ma
nipu Temrieparype 38 °C cocrtasnsiet 6osee 3 4, uto Ha 22...27 % 6osnbie (P < 0,001)
BbDKHMBAEMOCTH T0JIOBBIX K/IETOK HEYPaBHOBEIIEHHOTO I'eH/IePHOT0 TeMIlepaMeHTa.
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Nano-Selenium-Mediated Alterations in Lipid Profile,
Liver and Renal Functions, and Protein Parameters
in Male Lambs: An Experimental Study

KarwanA.H. Aljaf-? “ B, Marina N. Bolshakova!

'RUDN University, Moscow, Russian Federation
?Cihan University-Sulaimaniya, Sulaimaniya, Iraq
D] karwan.anwar@garmian.edu.krd

Abstract. The impact of nano-selenium supplementation on lipid metabolism, liver enzymes, renal function,
and protein levels in male lambs was investigated in this study during a 60-day period. Lambs were divided into
two groups — control and experimental, which were administered nanoselenium orally at a dosage of 0.5 mg/
kg of feed once a day, daily. Each group consisted of five male lambs. According to the findings, cholesterol
levels dropped significantly at days 45 (P < 0.01) and 60 (P < 0.05), whereas triglyceride levels significantly
rose at days 15 and 30 (P < 0.01). Throughout the trial, the levels of uric acid and creatinine were constant. At
days 15 and 60, aspartate aminotransferase (AST) levels were significantly decreased (P < 0.05), while at days
45 and 60, alkaline phosphatase (ALP) levels declined (P < 0.01 and P < 0.05, respectively). At days 15 and 30,
albumin levels dropped significantly (0.05), but day 60 saw an increase in globulin levels significantly (P < 0.05).
The drop in AST and ALP levels might be a sign that liver function has possibly improved. However, the drop
in albumin levels and rise in globulin levels raise the possibility that taking nano-selenium supplements may
affect how proteins are metabolized. The findings of this study concluded that the effects of nano-selenium
supplementation on lipid metabolism, liver enzymes, renal function, and protein levels in male lambs were
time-dependent. In addition to possible improvements in liver function based on decreased AST and ALP levels
and changes in albumin and globulin levels, the study also noticed an initial transient increase in triglyceride
levels that was followed by a decline in cholesterol levels. To determine the time-dependent changes in liver
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function, liver enzymes, as well as renal function in response to nano-selenium supplementation in male lambs
was objective of this study.
Key words: lipid metabolism, liver enzymes, protein levels, aspartate aminotransferase, alkaline phosphatase
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Introduction

In recent years, interest in nano-selenium, a type of selenium with smaller particle
size, has grown due to its possible health advantages. The vital trace mineral selenium is
needed for several physiological processes, including liver and kidney function. Scientific
study and examination have been conducted on the impact of utilizing nano-selenium on
renal function, liver enzyme levels, and function [1]. Supplementing with nano-selenium
might benefit liver health. Glutathione peroxidase, an antioxidant enzyme that aids in
preventing oxidative stress and damage to liver cells, is largely composed of selenium.
According to studies, nano-selenium increases the activity of glutathione peroxidase,
which may aid in lowering the levels of liver enzymes like alkaline phosphatase (ALP),
alanine aminotransferase (ALT) and aspartate aminotransferase (AST), which are
indicators of liver damage. Furthermore, it has been demonstrated that nano-selenium
possesses anti-inflammatory effects, which could help lessen liver inflammation and
enhance liver function [2]. The possible impact of nano-selenium on renal function has
also been researched. Selenium is known to play a role in the control of kidney function,
and nano-selenium has been found to have protective effects on the kidneys. Various
animal models have demonstrated that supplementing with nano-selenium may assist
enhance renal function by lowering oxidative stress and inflammation in the kidneys,
enhancing antioxidant status, and minimizing kidney damage [3]. A form of fat called
cholesterol is necessary for many physiological functions, but too much of it can be
detrimental, especially when the level of low-density lipoprotein (LDL), commonly
referred to as “bad” cholesterol, is high. High-density lipoprotein (HDL), also known
as “good” cholesterol, has an anti-heart disease protective effect. Another form of fat
that can be increased in the blood and increase the risk of cardiovascular disease is
triglycerides. Triglycerides are carried in blood by a kind of lipoprotein called very
low-density lipoprotein (VLDL) [4]. Supplementing with nanoselenium may help to
improve lipid profiles. Nano-selenium supplementation has been shown to increase HDL
cholesterol levels while decreasing total cholesterol, LDL cholesterol, and triglyceride
levels in both animal and human studies. It has been proposed that nano-selenium has
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antioxidant properties that can aid in the prevention of lipid peroxidation, a process that
harms lipids and aids in the emergence of cardiovascular diseases. Additionally, it has
been demonstrated that nano-selenium alters the expression of genes involved in lipid
metabolism, which may strengthen the lipid-lowering effects of the substance [5]. The
evidence for nano-selenium’s effects on protein metabolism is sparse and ambiguous.
Supplementing with nanoselenium may improve levels of proteins, especially albumin.
The liver produces albumin, which is the most prevalent protein in blood. It is essential
for maintaining oncotic pressure and moving different substances through the blood,
such as hormones and medications. An improvement in liver function and protein
synthesis may be indicated by an increase in albumin levels after taking nano-selenium
supplements. On the other hand, it is less certain how nano-selenium affects globulins,
a different class of blood proteins. Immune function involves the use of globulins [6].
The effects of nano-selenium on renal function and liver function and enzyme levels,
however, may differ depending on the dosage, length of supplementation, and individual
characteristics like age, health status, and underlying medical disorders. To completely
comprehend the mechanisms and recommended dosages of nano-selenium for the health
of the liver and kidneys, more research is required. The study aimed to investigate the
impact of nano-selenium on liver and renal function in different period of time.

Materials and Methods

Twenty 3- to 4-month-old male Karadi lambs were divided into two groups. Each lamb
had its own cage and was fed separately. The broadcast was made in a special facility in
Sulaymaniyah, in the Iragi Kurdistan area. The second group received a capsule containing
0.5 mg of nano-selenium, whereas the first group acted as the control. To encourage
maintenance and daily benefit, food was provided once per day at 9:00 a.m. in portions
estimated to be 3% of live body weight (LBW). Every day in the morning, after eating,
the capsules were administered through gavage tube within two hours. The China-based
Wuhan Dongxin Mill Imp and Exp Trade Co, Ltd was the source of the Nano-selenium
particles employed in this investigation. These particles were kept in a dry, contained
space and have a purity level of 99.99%. They are a black powder. At the central lab of
Bagdad University’s College of Education for Pure Science/Ibn Alhaitham, a sample
of the Nano-selenium particles, weighing roughly 2—3 gm, was examined using X-Ray
Diffraction to guarantee their quality. The crystal structure and the relative intensities
of each peak were revealed by the X-Ray Diffraction pattern, which was acquired in
the angular range of 2=10°-140°. To verify the accuracy of the study outcomes, this
data was used for hypothetical calculations and comparison with global parameters.
Every 15 days, blood samples were taken from the jugular vein using a disposable
needle. About 6 cc of blood were collected and put in a special gel tube to make serum.
Using cobas e 311 (Roche, Germany), biomedical parameters like liver enzyme levels,
total protein, albumin, globulins, triglycerides, and cholesterol were assessed in serum.
P-nitrophenyl phosphate is broken down by the enzyme phosphatase into two different
forms of phosphoric acid, p-nitrophenol, in the presence of magnesium and zinc ions.
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The amount of p-nitrophenol produced varies in direct proportion to ALP’s catalytic
activity. Use the increased absorbance to calculate. The kit was a Gundersen ALP2S
one. Alanine aminotransferase (ALT) in serum and plasma is quantitatively evaluated
in vitro. ALT catalyzes the reaction between L-alanine and 2-oxoglutarate. In a process
facilitated by lactate dehydrogenase (LDH), NADH lowers the pyruvate to L-lactate and
NAD-+. The behavior of the catalytic ALT is inversely correlated with the rate of NADH
oxidation. The calculation is based on the decrease in absorbance [7]. Divalent copper can
form a purple-colored biuret complex with protein peptide bonds in an alkaline solution
for the colorimetric measurement of total protein, albumin, and globulin, respectively.
Potassium iodide inhibits copper auto-reduction while sodium potassium tartrate inhibits
the production of copper hydroxide. It is possible to measure photometrically how
closely the protein concentration correlates with the biuret complex’s color intensity.
Albumin’s cationic nature at pH 4.1 enables it to combine with the anionic dye bromcresol
green (BCG), resulting in the formation of a blue-green complex. Albumin levels can be
determined photometrically by measuring the intensity of the blue-green color, which is
directly proportional to the amount of albumin in the sample [8]. The enzyme cholesterol
esterase breaks down cholesterol esters to produce free cholesterol and fatty acids. The
subsequent oxidation of cholesterol to cholest-4-en-3-one and hydrogen peroxide is
catalyzed by cholesterol oxidase. A red quinone-imine dye is created when phenol and
4 aminophenazone undergo an oxidative coupling in the presence of peroxidase. The
relationship between the cholesterol concentration and the dye’s color intensity is direct.
The rise in absorbance is measured to ascertain it. Triglycerides are three long-chain
fatty acid esters of the trihydric alcohol glycerol. They are partially produced in the
liver and partially taken in from meals. Triglyceride measurements are used to diagnose
and treat individuals with diabetes mellitus, nephrosis, liver obstruction, problems of
lipid metabolism, and a variety of other endocrine diseases. The Eggstein and Kreutz
enzymatic triglycerides assay still required saponification with potassium hydroxide.
Thereafter, lipase was used in numerous attempts to replace alkaline saponification by
enzymatic hydrolysis. Wahlefeld employed an esterase from the liver in conjunction
with a very efficient lipase from Rhizopus arrhizus for hydrolysis. Bucolo and David
investigated a lipase/protease cocktail [9].

Results and Discussions

Orally administered nano-selenium had no discernible impact on serum cholesterol
levels at days 15 and 30, however the level was lower in the nano-selenium groups (fig. 1).
While cholesterol levels considerably dropped at days 45 and 60 (p < 0.01), respectively,
this indicates that the effects of nano-selenium on cholesterol take time to manifest.
The results of this investigation were in agreement with those of several other studies
in terms of the nano-selenium lipid profile (cholesterol, high density lipoprotein, low
density lipoprotein, and very low-density lipoprotein). According to reports, the amount
of nano-selenium supplementation had no appreciable impact on the blood biochemistry
of sheep, including the amounts of cholesterol, HDL, and triglycerides [10]. However,
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on days 15 and 30 of this trial, triglyceride levels dramatically increased (p < 0.01).
Triglyceride levels may rise as a result of using the gut’s and intestine’s functions to
enhance or increase food intake and diet digestion [11].

Serum Lipid profile in male lambs, mg/dlI
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Fig. 1. Serum lipid profile for male lambs orally administrated with Nano-selenium.
The table representate mean + standard deviation, mg/dl
Source: made by the authors

As demonstrated in figure 2, the effect of nano-selenium on the level of serum
creatinine and uric acid was not substantially different from the control group, but there
was a minor spike in both parameters. However, prior studies claimed that nano-selenium
had no effect on serum biochemical markers in hens and rats, which is agreed with this
study. There are also fewer studies about the effects of nano-selenium on lambs, but
some studies show that dietary nano-selenium supplements led to a decrease in the level
of serum uric acid in chicken, which is beneficial of positive effect on renal health [12].
In this investigation, there were no negative effects on the levels of serum uric acid
and creatinine in male lambs, allowing researchers to conclude that nano-selenium at
dosages of 0.5 mg/kg body weight is safe for renal health and can be utilized as a dietary
supplement in ruminants.

The impact of nano-selenium on the liver enzymes of farm fish and rats has been
adequately studied. According to studies done on fish, nano-selenium had no impact
on the liver enzymes ALP, ALT, and AST. In additional experiments using mice, the
effects of nano-selenium (Nano-Se) on liver function markers were compared to those
of inorganic and organic selenium. Abnormal liver function was more noticeable with
selenite administration than with Nano-Se, as seen by an increase in the serum level of
the hepatotoxic marker. In the case of Nano-Se, after being treated with various forms
of selenium, enzyme activity increased dramatically [13, 14]. In dairy cows, selenium
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supplementation, particularly nano selenium, significantly decreased blood alkaline
phosphatase and aspartate amino transferase activity [15]. The results of this study were
generally supported by studies; however, nano-selenium reduced the levels of AST and
ALP in the serum on day 45 (P < 0.01 and P < 0.05, respectively). According to earlier
studies, the ranges of the liver enzymes mentioned in the current study were within
normal limits [16, 17]. Our findings suggest that nano-selenium has no effect on liver
damage or a bone condition, whereas decreasing the level of ALP implies malnutrition
or a zinc shortage (fig. 3). The lambs utilized in this investigation were healthy and in
good shape; their teeth and bones did not show any signs of abnormality. The highest
concentrations of AST are found in the liver and muscle, and they are mostly utilized to
indicate whether the liver is functioning normally or whether it is ill or damaged [18].

Serum Uric acid and Creatinine level in male lambs, mg/dl
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Fig. 2. Renal functions tests (Uric acid and creatinine) for male lambs orally administrated
with Nano-selenium. The table representate mean + standard deviation, mg/dl

Source: made by the authors

Numerous proteins disintegrate in the plasma. By examining the levels of these
proteins, the doctor can gain knowledge about the health status in various organ systems.
Serum, the liquid that remains after plasma clots, removing fibrinogen and the bulk of
clotting factors, is used to evaluate protein levels. The amount of total protein in a sample
can reveal some details about the general health of a patient, but fractionating the total
protein results in more therapeutically relevant information [19].

Nearly half of the serum’s total protein content is made up of albumin. Between 30 and
40 percent of the body’s total albumin pool is present in the intravascular compartment.
The remainder is extravascular and is primarily located in the skin and muscle interstices.
A number of human tissue fluids, including saliva, tears, gastric juice, and bile, include
albumin in traces [20, 21]. Albumin is produced in the liver. Less than half of the liver’s
typical capability is used to produce albumin. Albumin production is significantly
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influenced by dietary protein and amino acid intake, colloidal osmotic pressure, the
action of certain hormones, and disease states. Fasting or a protein-poor diet reduce
albumin production so long as the deficit situation persists [19, 20, 22]. The liver increases
albumin synthesis after every protein-rich meal in response to the increased supply of
amino acids brought by the portal blood. The globulin fraction contains hundreds of
serum proteins, including carrier proteins, enzymes, complement, and immunoglobulins.
With the exception of immunoglobulins, which are produced by plasma cells, the
majority of them are produced in the liver. Using electrophoresis, globulins are divided
into four groups [23, 22]. Although there may also be an increase in other proteins in
pathological conditions with distinct electrophoretic patterns, increases in the globulin
fraction are mostly caused by increases in immunoglobulins. Malnutrition and congenital
immunodeficiency can lead to a decrease in total globulins due to decreased synthesis,
while nephrotic syndrome can cause a decrease due to protein loss through the kidney[19,
21]. This study concentrated on the levels of serum total protein, albumin, and globulin
for the estimate of liver function (fig. 4). On days 15 and 30, serum albumin levels in
the nano-selenium groups declined significantly (p < 0.05), but on days 45 and 60,
there was no significant decrease. The findings suggest that nano-selenium may affect
how dietary amino acids are consumed or may have an immediate impact on liver
function. With prolonged use, the body may attempt to adjust to nano-selenium. Serum
globulin levels considerably rose (p < 0.05) on day 60, indicating that nano-selenium
has a positive impact on immune system support, immunoglobulin synthesis, and
complement system function. On day 60, the serum’s total protein level increased, but
not significantly (p < 0.05). Our findings were corroborated by previous investigations
showing that food or nano-selenium supplementation increases total serum protein and
globulin levels [24, 25].

Overall, the effect of every day administrated nano-selenium for 60 days had positive
impact on the male lamb’s health and improved the immune system through elevating
the amount of globulin in serum. In addition, there was no negative effect on liver and
renal functions.

Conclusion

From our results, it could be concluded that Nano-selenium is effective in increasing
different biochemical parameters, liver activities, and immune system in male lambs.
Nano-selenium has increasing effect on triglyceride levels in the serum, its effect appears
after 15 days of orally exposure 0.5 mg/kg of feed intake. There are no any adverse
effects of nano-selenium on the renal functions, the level of uric acid and creatinine
were no changed significantly. The effect of used nano-selenium on ALP and AST was
estimated and the level of those enzymes were reduced significantly used 0.5 mg/kg of
daily food intake. Nano-selenium has decreasing effect on serum albumin on days 15 and
30 but increasing impact on globulin that means nano-selenium has acute effect on liver
function or metabolism and decreasing effect on albumin may led to blood or plasma
lick out from blood vesicles but can support immune system by increasing globulin.
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Fig. 3. Liver enzyme tests (ALP, ALT and AST) for male lambs orally administrated
with Nano-selenium. The table representate mean + standard deviation, U/L

Source: made by the authors

Serum total protein, Albumin and Globulin level in male lambs,
g/dl
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Note: *P < 0.05, **P < 0.01. Indicates significant differences with the control group.
Fig. 4. Liver function tests (total protein, albumin and globulin) for male lambs orally administrated
with Nano-selenium. The table representate mean + standard deviation, g/d|
Source: made by the authors
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BnusiHMe HaHOCeneHa Ha U3MeHeHUs IMNUAHOro npoduns,
(YHKLMIA NeYeHn U Noyek, 6eNKOBbIX MapamMeTpoB Y ArHAT-CaML,0B:
3KCMnepuMeHTaNbHOe UccnefoBaHue

K.A.X. Anbpxad®? ~ = M.H. Boibmakosa?

'POCCUMCKUI YHUBEPCUTET Ob1 HApONIOB, 2. Mockea, Poccutickasa ®edepayus
y
2Yuusepcuret xuxan — Cynelimanusi, 2. Cynetimanus,, Upak
*karwan.anwar@garmian.edu.krd

Annorauus. B vcciefoBannu Ha npotspkenun 60 [Hel u3y4anoch BiausiHYe A00aBOK HaHOCe/IeHa Ha Jii-
MHZIHBIN 00MeH, hepMeHTbI eueHH, (GYHKIMIO TOUeK U YPOBeHb OeslKa y ITHAT-CaMLOB. SITHAT pasfe/iv Ha JiBe
TPYTITbI — KOHTPOJIBHYIO ¥ 9KCIIePUMeHTaIbHY!0, KOTOPOM BBOZ/IM HAHOCEIeH I1epopasibHoO B Ao3rpoBke 0,5 mr/
KI' KOpMa O/[FH pa3 B JieHb, exkeZiHeBHO. Ka)kzas rpyIima cocrosiia U3 ISTH )KUBOTHBIX. COITIaCHO TO/TyYeHHBIM
JlaHHBIM, YPOBEHb X0JIeCTepUHA 3HauMTebHO CHU3mICS Ha 45-1 (P < 0,01) u 60-it gens (P < 0,05), Toraa Kak
YPOBEHb TPUTTULIEPUAOB 3HAUUTETHHO TIOBBICHIICS Ha 15-i1 u 30-# gens (P < 0,01). Ha npoTsbkeHHUH BCero
WCTIBITaHUS] YPOBEHb MOUEBOUM KUC/IOTHI M KpeaTHUHA ObUT ocTossHABIM. Ha 15-i 1 60-i 1HU nccienoBaHus
ypoBeHb acniapraramuHoTpaHcdepassi (ACT) 6ot 3HaunTebHO cHKeH (P < 0,05), a Ha 45-i u 60-it geHb —
ypOBeHb ImenouHoi docdarasel (ILP) (P < 0,01 u P < 0,05 coorBeTcTBeHHO). Ha 15-if u 30-i1 eHb ypoBeHb
ansbymuna 3ametHo causuics (0,05), Ho Ha 60-i eHsb HaO/IOMAIOCH YBeMHuueHre ypoBHs riobymuHa (p < 0,05).
IMagenve ypoeHedd ACT u LI MoKeT ObITb TPU3HAKOM TOTO, UTO (YHKIIWS [IeUeHH, BO3MOXKHO, Y/TyULLIK/IaCk.
OfiHaKo CHYDKeHHe anbOyMIHa ¥ TTOBBIILIeHVe [100y/IMHa YBeTMUMBaeT BEPOSTHOCTh TOTO, UTO MPHeM Z06aBOK
C HAHOCEJIEHOM MOXKET TOB/USITh Ha MeTab0/m3M GeskoB. Pe3y/bTaThl MCCIe[0BaHUS T10Ka3aj, YTO BIUsSHIEe
[706aBOK HaHOCe/IeHa Ha MeTabo/IM3M JIMIKZI0B, epPMEeHTHI TTIeUeHH, (QYHKLIUIO IOUeK U yPOBeHb Oesika y sIrHsT-
CaMLIOB 3aBHCeJIO OT IIPOJO/DKUTE/IBHOCTH ITpHeMa. B fionosHe Ve K BO3MOKHBIM YITyUIlieHUsIM (PYHKIUH TTeueHy,
OCHOBaHHbIM Ha cHkeHuH ypoBHeit ACT u I1I® u n3MeHeHUsIX yPOBHeH anbOymMuHa U Io0yavHa, uccieno-
BaHIe TakKe BBISIBUIO Haua/JbHOe BpeMeHHOe TIOBLIIIIeHNe YPOBHS TPUIVIMLIEPHOB, 33 KOTOPBIM I10C/IE[J0BAJIO
CHIDKEHHe YPOBHSI X0JIeCTepHHa.

KiroueBsle c/10Ba: TUMH/HBIN 00MeH, hepMeHTHI [Te4eHH, YpoBeHb Oeslka, acnapTaTaMHUHOTpaHcepasa,
1iesiouHas ocdarasa
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AHanus onepaTUBHOWM KOPpPEKLMK
aT/laHTO-aKCMasIbHOW HECTAabUNIbHOCTU y cobakK

N.®D. BuakoBbIcKHi! 'g, N.A. Pycnak!, C.A. firaukoB!'”,

H.B. Caxuo? ', C.b. Cene3nen!

1PoCCUICKUE YHUBEPCHUTET PY>KObI HAPOJ0B, 2. Mockea, Pocculickas ®edepayust
20OpJI0BCKMI TOCY[,apCTBEHHBIN arpapHblii yHuBepcuteT UM. H.B. I1apaxuHa,
2. Open, Pocculickas @edepayus
X vilkovyskiy-if@rudn.ru

Amnnoranus. ITpoBefeH aHanu3 3¢ (eKTUBHOCTH BeHTPaILHOIO ONePaTUBHOIO JOCTYTIA NP KOPPeKLIUU
aT/IaHTOAKCHa/IbHON HecTabUIbHOCTH y co0aK «UIpyIeyHbIX» 1opog. PaccMoTpeHs! 135 KNMMHUUECKUX CIy-
YyaeB XUPYPruveCcKor KOpPpeKLH, o01jasi KOHIeNIYs XMPYPruveckoro JOCTyNa 1 MPOBe/ieHNsT UMIUIAaHTAL{|H,
T03BOJISIFOLasE MUHUMU3UPOBATh PUCKU SITPOTEHHBIX OCJIOKHEHNH. BeHTpasbHY 0 cTabuIM3alyio ocyiiecT-
BT TIyTeM (DOPMUPOBaHHUS apTpoje3a MeX/y aTJIlaHTOM U 31MCcTpodeeM MOCpeiCTBOM BBe/|eHHs] BUHTOB
WY CIHL CKBO3b CyCTaBHBIE CTPYKTYPHI M TeJla TI03BOHKOB C BeHTPa/IbHOW NOBEPXHOCTH U NOC/IeAyomlei
vx (UKcaryeil KOCTHbIM LieMeHTOM. VccriejoBaHHBIN MeTOZ, MOXKeT COTIPOBOK/AThCsI OCJIOKHEHUSIMU B BUJie
HeCOCTOSITeJIbHOCTY MeTa/lIOKOHCTPYKLIMI U/ TTOBPeX/eHNs1 BO3BPaTHO-TOPTaHHOIO HepBa, HO, COIVIaCHO CTa-
THCTHKE, BCTPeUaeMOCTb JJaHHBIX OCJIOKHEHHUH B MUPOBOH ITpakTrKe He npeBbimaet 20 %. Cpeziyi BO3MOYKHBIX
OCJIO)KHEHUH BO BPeMs OTlepaliiy BbIJE/SIOT TM0eslb )XUBOTHOTO B pe3y/ibTaTe BHE3aIHOM OCTaHOBKH /IbIXaHMUS,
CBSI3aHHOM C TPaBMOM CITMHHOTO MO3Ta, MUATPALVI0 UM NTOJIOMKY UMIJIAHTaTOB, Hea/leKBaTHOe BLIDABHUBaHNe
MO3BOHOYHKKA. KpOMe TOro, UMI/IaHTaThl MOTYT OBITh YCTaHOB/EHbI HEKOPPEKTHO, BbI3bIBasi XDOHUUECKYHO 60J1b
WK TIOpaKeHHe CITIUHHOTO Mo3ra. B pe3ynbraTe omneparjuy MoMHOCTEIO Bbi3gopoBeny 104 cobaku, yacTuuHOe
COXpaHeHHe HeBPOJIOTHUECKOro eduira Hab/ozanoch y 13 )KMBOTHBIX, 18 )KMBOTHBIX NMOTUO/IN B paHHUN
TMOC/Ie0IIepaLMOHHbIH Meprof. OCI0KHeHHs, KOTOPble He MOBJIEKIM 32 COO0H yXy/lIeHre HeBPOIOrUUeCKOro
CTaryca ¥ KauecTBa )XM3HH, BO3HUKI/H Y 17 KUBOTHBIX. AHA/IM3KPYs NPOBeAEHHY0 paboTy, Mbl MOXKEM PeKOMeH-
JI0BaTb METOZ, BeHTPa/IbHOM CTabu/IM3aliuy 1py JIedeHHH aT/iaHToaKCHalbHON HecTabUIbHOCTH Kak Hanbosee
Ha/le)KHBIN ¥ ONITUMaTbHbIN, TIOCKOIBKY OH TeXHUYeCKH HeC/IOKeH 1 UMeeT XOpOILFe OT/a/leHHbIe pe3y/IbTaThl.
Cratuctuyeckye faHHble T10Ka3ajly XOpoLlIre pe3y/ibTarhl, MeTos, 3¢ deKTHBeH 1 M03BOJIsIeT TIOJTHOCTHIO BEPHYTh
JKMBOTHOE K KaueCTBEeHHOM >Ku3HU B 6osee uem 86 % ciyuaes.

KiroueBbie ¢/10Ba: XUpypryuueckas oneparys, MoCTONepaoHHble 0CI0XKHEHHs], TO3BOHOYHbIH CTOJO,
BeHTpa/IbHasi CTabuIn3anys

3asB/ieHHe 0 KOH(IMKTE MHTEPEeCOB. ABTOP 3asiB/IsieT 00 OTCYTCTBUM KOH(IUKTA UHTEPECOB.
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Analysis of surgical correction of atlanto-axial
instability in dogs

Ilya F. Vilkovysky! 8, Ivan A. Rusnak!, Sergey A. Yagnikov! —,
Nikolai V. Sakhne? ", Sergey B. Seleznev!

IRUDN University, Moscow, Russian Federation
20ryol State Agrarian University named after N.V. Parakhin, Orel, Russian Federation
*vilkovyskiy-if@rudn.ru

Abstract. Effectiveness of ventral surgical approach in correction of atlanto-axial instability in dogs of
“toy” breeds was analyzed in the research. 135 clinical cases of surgical correction, the general concept of
surgical access and implant placement, which minimize risks of iatrogenic complications, were studied. Ventral
stabilization was carried out by forming an arthrodesis between atlas and epistropheus by inserting screws or
spokes through articular structures and vertebral bodies from ventral surface and then fixing them with bone
cement. In the studied method, there are also complications in form of failure of metal structures or damage to
recurrent laryngeal nerve, but, according to statistics, the incidence of these complications in world practice does
not exceed 20 %. Among the possible complications during the operation are death of animal because of sudden
respiratory arrest associated with spinal cord injury, migration or breakage of implants, inadequate alignment of
spine. In addition, implants may not be placed correctly causing chronic pain or damage to the spinal cord. As
a result of the operation, 104 dogs fully recovered, partial preservation of neurological deficit was observed in
13 animals, 18 animals died in the early postoperative period. Complications that did not lead to a deterioration
in neurological status and quality of life occurred in 17 animals. Analyzing the work done, the method of ventral
stabilization in the treatment of atlanto-axial instability can be recommended as the most reliable and optimal
method, since it is technically simple and has good long-term results. Statistical data showed good results, the
method is effective and allows to fully return the animal to a quality life in more than 86 % of cases.

Keywords: surgery, postoperative complications, spinal column, ventral stabilization
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BeeneHue

AtnaHTO-akcuanbHas HecTabunbHOCTE (AAH) — MMPOKO pacripocTpaHeHHast
TaToJIOTHsI KpaHMO-BepTeOpasbHOU 30HBI TI03BOHOYHOTO CTOJI0A Y «UTPYLLIEYHBIX»
ropoz;, cobak, ¥ K HaCTosIIIleMy BpeMeHU HaKOT/IeH OOIIMPHBIN OIBIT UCII0/Tb30BaHUS
pa3IMUYHBIX METO/OB /IJIs JIedeHUsl JaHHOTO 3aboseBaHuss. MHOTOIeTHHE MCC/Iel0Ba-
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HUS IPO/IEMOHCTPHPOBA/M Pa3/UyUHbIe MOAXO/bI K PELeHUI0 3a/lad XUPYPruyeCcKomn
nipakTuku 1ipu AAH. Tak, psii aBTOpoB 00bsiBI/IM 00 UCTIONB30BaHUM JOPCATbHOTO
MeToza [1], uto mano onpeseeHHbIe OCHOBAHUS CUMTATh €ro HarboJsiee MpruemMIeMbIM
Y [JAIOLLUM T10/I0KUTe/IbHbIe pe3ysbTaThl. [1py 5ToM B [2] yTBep)KatoT, UTo JopcaabHast
JIeKOMITPeCCHst 1aeT HeKOTopoe o0sieryeHrie, HO He CHUMaeT /JlaB/ieHre Ha BeHTPa/IbHYI0
MOBEPXHOCTh CITIMHHOTO MO3ra. BMecTe ¢ 5TUM ZlopcasibHast TeXHHKA, C )KeCTKOU pHKca-
L[1eil MoCpeiCTBOM BBeJieHUs criul] KupiiiHepa uepe3 OCTUCTBI OTPOCTOK SMUCTpodest
B KpbL/Ibsl aT/IaHTa WK (PUKCALMsl TIO3BOHKOB CEPKI/ISPKHOW MTPOBOJIKOH, /10JIT0e BpeMsi
WCTI0/Ib30Baach B MPAKTHKE U OTPe/ie/IeHHO ChIrpasia CBOK MOIOKUTENbHYIO Pojb [3—7].

[TosiBUBIIIMECS] CDAaBHUTE/THLHO HEJIABHO BeHTPa/IbHbIe TEXHUKH 00eCTieurBaroT JOCTYTI
K aTJIaHTO-aKCHa/IbHbIM CyCTaBaM, ¥ IIPOBOJUMas B TAKMX CTyYasix CaHaLMsl CyCTaBOB BbI-
3BaeT apTpozie3 U CBSI3aHHYIO C STUM MOCTOSHHYIO CTabMILHOCTB. JI0CTYT K BeHTpaIbHOM
TOBEPXHOCTH MO3BOHKOB OCYILLECTB/ISIETCS TI0 CPeAHEel JIMHUU MeX/y TTPaBOU IPyAHMHO-
TOJIOBHOM U IPY/AMHO-LIUTOBUHOM MbIiiiamu [8]. [IpermyliiecTBamMu ero MCrosib30Ba-
HUS SIBJISTIOTCS M30e)KaHe OC/IOKHEHUH 1 CHIDKEHYEe PUCKA ITPOTeHHOTO TIOBPEXKeHUsT
CMMHHOIO MO3ra IMPU YCTaHOBKe BUHTOB 3a CUeT UX I0/I0’KeHHs1 U HarpassieHus [9—11].

KnmHUueckuii OmbIT MOKa3bIBaeT, YTO BeHTPasIbHbIe METO/[bl BK/IFOUAIOT TIepeKpecT-
HOe ITH(TOBaHUe, TPAHCAPTUKY/ISPHbIE BUHTHI, KOMOWHALIMIO IITH(PTOB U BUHTOB
C KOCTHBIM LIEMEHTOM, a TaK)Xe pa3/M4YHOro pasmepa (GPMKCUPYIOIIMX MTO3BOHKH TIaCTHH.
ABTODSBI B [12—14] ucmosib30Banu KOPTUKa/IbHbIE BUHTHI BBe/IeHHbIE B CYCTaBhI MOJ,
yIJIoM B OusiaTepabHOM HarlpaB/ieHHH, TeM CaMbIM CHU3UB BEPOSITHOCTb SITPOT€HHOTO
MOBPEX/|eHHUsl CITIMHHOro Mo3ra. B [15] ucnosne3oBanu criuipsl KupiiHepa, KoTopele
OuarepasibHO OT 3MUCTPOdest BBOAWINA Uepe3 CHHOBHAJIbHbIE CYCTaBhI B TeJIO aT/IaHTa.
Taxkum o6pa3om, 60biII0e KOJTMUeCTBO BAPHAHTOB OIEePATUBHBIX IIPHEMOB TOBOPUT
0 TIPOZI0J/DKAIOIIIeMCSI TIOMCKe Hanbosiee ONTUMATLHOTO XUPYPryuyueCcKoro mogxosa
K neueHnto AAH ¥ 10 cux mop, HeT eJUHOTO MHEHUS B TOM, UTO JKe SIB/ISieTCst Haubo-
Jiee TIPeATIOUTUTETbHBIM — METO/] BeHTPaIbHOM CTabW/IM3aliy M/IaCTUHOM, CITAL[aMU
KupiiHepa wiy TpaHCapTHKY/ISIPHBIMUA KOPTHMKA/JIbHBIMU BUHTaMU C UCII0/Ib30BaHUEM
KOCTHOTO LieMeHTa [16—19]. B 3T0i1 cBs3M, BONPOC 0 NMPerMyLecTBax TOro Uik UHOTO
MeTO/la 0CTaeTCsl OTKPBITHIM.

Ienb ucciefo0BaHusl — INPeCTaBUTh aHaIN3 3PPEKTUBHOCTA XUPYPruyeCcKoro
MeTo/la BeHTpaIbHOM CTabWIM3aluy aTiaHTa v SMUCTpodes.

MaTepMaﬂbI n MeToabl nccnepgosaHusa

B nepuog ¢ 2015 no 2023 1. 6b1TM TTpOaHATM3UPOBAHbI KapThl MALIMEHTOB C He-
BPOJIOTHYECKUM AepUruToM, u3 HuX 9657 KUBOTHBIM Oblyia TTPOBeZieHa BU3yasibHast
muarHoctrka Ha MPT u KT. U3 ob1jero unciia cobak ¥ Kouiek Toibko 2860 (29,6 %)
JKUBOTHBIX OBI/IH C TIATOJIOTUSIMU B IIEHHOM OT/iesie TI03BOHOUHOTO cTosnba. U nuiirs
y 135 >kuBOTHBIX ObL1a BbisiBieHa AAH, uTo cocrasnsiet ik 1,4 % ot 001iero uucia
JKMBOTHBIX, CTPaJal0LMX HEBPOJIOTHYECKUMU PaCCTPOMCTBAMHU.

KakzoMy >KMBOTHOMY IPOBOZAW/IY IIePBUUHBIN HEBPOJIOTUYECKUK OCMOTP, BbISIB-
JISITU CTaZIUI0 HEBPOJIOTHUECKOTO JeUInTa U MPOBOAWIN BU3yaibHOe 00C/ieoBaHue,
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pentrenorpacdwuto, MPT 1ieitHoro otzesna Ha Tomorpade Siemens impakt 1T, KT
LIeMHOro OTZena Ha arnmnapare Siemens Somatom Go. Now, 32 cpe3a. ¥ Bcex >KMBOTHBIX
B rpytire Oblia BbIsIB/IeHA BeHTPa/IbHAsi KOMITPeCCHsI CITUHHOTO MO3Ta Ha yPOBHe aT/laHTa
u snuctpodes [19]. Takxke B rpyre ¢ AAH BBISBIS/IM COMYTCTBYOIIYE 3a00/1eBaHUS:
Kuapu-1iofio6Hyt0 Maib(hopMariyio, IpDKy MO3KeUKa, BraguHy [Ibior, CApUHTOTHAPO-
muenvio. Y 9 cobak Obla BIsiB/IeHa rUIoryiasus 3yba armictpodest, y 3 cobak — aruia3usi
3yba srctpodes, y 1 cobaku — geBuariys 3yda, 30 cobak MOCTYITHIH C TIepesioMOM
atmiaHTta u 5 cobak — c riepesioMoM 3yba smcTpodest.

BceM >KMBOTHBIM ITPOBeJIM XUPYPrudecKoe jiedeHre MeTo oM BeHTPaIbHOUM CTabu/v-
3allY BUHTaMH B OusiaTepaibHOM HarpaB/ieHHuH C IpUMeHeHHeM TT0/TMMeTH/IMeTaKpr/IaTa.

Pe3ynbTaTbl UCCriefoBaHui U 06CyXAeHne

CobCTBeHHBIN KITMHAYECKHH OTTBIT, a TAK)XKe aHa/IN3 JaHHBIX HayuHOU JIMTepaTyphl [2,
16, 17], yka3as Ha Hanvuue OOJIBILIOTO KOJTMUECTBA OC/IOKHEHUH TIPY XUPYPruye CKon
KOpPEeKLIMH MOCpeiCTBOM JiopcanbHoi ¢ukcaimu AAH. Tak, uccieqoBaHus PoOieMOH-
CTPYPOBAIA MHOXXECTBO OC/I0’KHEHUM, TPOSIB/ISIFOLLUXCS B JOJITOCPOYHOM TIEPCIIEKTUBE
HeCOCTOSITe/TbHOCTBI0 MeTa/lJIOKOHCTPYKLIMM U peLiiiiBaMy B OTllepaliiOHHOU 30He,
XapaKTepU3yIOIUMHCS TI0JJBLIBUXOM IM03BOHKOB. BMecTe ¢ 3TWM, B MOCTOMeparjuoOHHbIN
nepuo/i, HeoOXoAMMa J0TIO/THUTe/IbHAsT Hapy»KHasi (PUKcalysi KpaHUOBepTeOpaTbHOM
30HBI )KUBOTHOTO U J/IUTe/IbHbIe CDOKU PeoOUIUTAL[|H, a 3a4acTyI0 U TIPOBe/ieHre pe-
onepauuii. B 3Tol cBsA3M, NMpeANoUYTUTE/IbHBIM METOA0M JIeYeHUs1 Ha CErofHs SIB/SIETCS
BeHTpa/IbHasl CTabWUIM3al[|s aT/IaHTa U SMUCTPodess BUHTaMH WIH CITULIAMHU C UCITOJTb-
30BaHUEM KOCTHOTO LjeMeHTa (To/IuMeTH/IMeTakpusiaTa). [laHHbIi criocob Hauboee
Ha/le>KeH, OH T03BOJIsSIeT TIPOBECTH apTPO/ie3, UTO B CBOKO 0uepe[ib, B OOJblileli cTereHy,
obecrieurBaeT COCTOSTEILHOCTb META/TIOKOHCTPYKLIUH.

BeHTpanbHbIi MeTO/, KOPPEKI[UH OCYIIleCTB/ISUIA TIOCPe/ICTBOM TIPOBe/IeHUsI BUHTOB
¢ (ukcalyelt KocTHbIM LieMeHTOM. B MeTozvike [19, 20] Bbino/iHeHUs AaHHOM OrepaLiyy,
aBTOPbI OTMeuay: «OrepaTUBHBIN JOCTYTI BBITIO/THSIN C BEHTPaIbHOM ITOBEPXHOCTH 00-
JIaCTH 111U K JIyTe aT/iaHTa v TejTy S1ucTpodes, MyTeM JUCCEKLUU TPYAUHO-ILUTOBUHON
Y TPYAUHO-TIOIBSI3BIYHON MBIIIIT], a TAKXKe BblJje/IeHreM aT/IaHTO-aKCUa/IbHOTO CyCTaBa
OT MSITKMX TKaHel. XUpypruueckoi (hpe3oii MPOBOAMIM abpa3Hio CyCTaBHBIX TOBEPXHOCTEH
C1-C2 c nemo co3/jaHusi apTpo/ie3a CyCTaBHBIX TTIOBEPXHOCTeH. /IBa BUHTA TTPOBOAUIIN
WHTPAaapTHKY/SIPHO B BEHTPAJ/IbHYIO AYTY aT/laHTa C JlaTepajibHbIM CMeLleHUeM yIvia Mmpo-
BeJleHus1 10 35°, ¥ [IBa BUHTa — B BEHTPAJIbHYIO TOBEPXHOCTh KPAaHUAJIbHBIX CYCTaBHBIX
(haceToK ¢ ylaTepa/ibHBIM OTK/IOHEHHEM YTJia rpoBefieHust BUHTOB 40...45°. OfyuH BUHT
MPOBOZAM/IM MOHOKOPTUKA/IBHO B CaMYIO TOJICTYIO YacCThb TeJla SMUCTpodesi C KayAaabHON
€r0 YaCTH B JlaTepajibHOM HarlpaB/ieHUH M0/ yIVIOM 55...65°, uTo 1M03BOJISeT BBINOIHATh
JVICTPAKLIMIO 3y0a ¥ B MOMEHT OTBeZleHus1 3y0a, yK/IaJibIBad KOCTHBIN LjeMeHT. [1pu 3ToMm,
OCYILLIeCTBJIS/TU KOHTPOJIb [10 TIO/IHOTO OTBepAeHus LieMeHTa». OrepalyoHHY0 PaHy 3aKphbl-
BalOT MOC/IOWHO MOHO(W/IaMeHTHOU HUTHIO. Crie/lyeT OTMeTHTh, UYTO B OCHOBE Orleparjuu
JIEXKUT CHIDKEHHe JJaB/IeHus] Ha CTIMHHOM MO3T U cTabum3arust cyctas (puc. 1-6). [laBneHue
00BIUHO CHUMAEeTCsI Iy TeM MPUBe/IeHNs] T03BOHKOB B HOPMaJIbHOe aHaTOMIYeCKOe T10710-
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»xeHue. Ecim 3y6 snctpodes fiehopMrpoBaH U CMellleH B CTOPOHY CIIMHHOTO MO3ra, ero
HY>KHO y/Ia/iiTh, YTOObI YMEHBIINUTh JlaB/ieHHe Ha BeHTPAIbHYI0 TIOBEPXHOCTh CIIMHHOTO
Mo3ra. Pe3toMupysi, MOXKHO OTMETHUTD, UTO aT/IaHTOAKCHAJIbHBINA CyCTaB CTaOM/IU3UPYIOT
C TIOMOIL{bIO BeHTPa/IbHOM TeXHWUKH, TTOCKOIBKY JAOCTYIIBI C IOPCATBbHON CTOPOHBI 0OBIUHO
He NPUBOJAT K CTOMKOW (hpHKCAlU JBYX IMOBEPXHOCTEN MO3BOHKOB, a J0/IrOBPeMeHHast
CTabMIbHOCTE 00eCIiedrBaeTC sl MPOYHOCTHI0 MeTa/UIOKOHCTPYKLH.

Puc. 1. PeHTtreHorpacusa B 60KOBON MPOEKLNN. Puc. 2. MPT B carutTanbHON NpoeKLnK.
Cy>KeHune CMMHHOMO3IOBOro KaHana OnpepensieTca caBIMBaHNE CIMHHOIO MO3ra
BCNEeACTBWNE BEHTPAbHON KOMMPECCcHUm 3y6om Ha ypoBHe C1-C2
anncTpodest

Puc. 3. [ocneonepaum-OHHbIN CHUMOK Puc. 4. [ocneonepaunOHHbIN CHUMOK
B IOPCOBEHTpanbHON Npoekumn. CosaaHne B naTeposiaTepasibHOM NpoeKLMN.
apTpoaesa CyCTaBHbIX MOBEPXHOCTEN OnpefaensieTcs COXPaHHOCTb 1 06beM
nocpeacTBOM 7 BUHTOB CMWHHOI0 MO3ra nocJsie onepaunn. Grkcaums

BUHTaMW N KOCTHbIM LLIEMEHTOM
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Puc. 5. [NocneonepaunoHHbI CHUMOK KT Puc. 6. CH1MOK KT B ca-rUTTanbHon
B caruTTanbHOM HanpasfieHun. OnpefenaeTcs npoekumn. OnpefenaeTcs COXpaHHOCTb
CO-XPaHHOCTb 1 06bEM CMMHHOMO MO3ra nocne 1 06bEM CMUHHOMO MO3ra Nocie onepauuu
onepauuu

VICTOYHUMK: CHUMKW CLeNaHbl aBTopamMmu

AHanu3 MeToZa NoKasas HaJlnuue O0CJI0)KHEHUU B BU/le HECOCTOSITe/IbHOCTH KOH-
CTPYKL[MI WM MOBPEXXJEeHHsI BO3BPATHO-TOPTaHHOTO HEPBA, HO, COIVIACHO CTAaTHUCTHKE,
BCTPeUaeMOCTh [JaHHbIX OCIOKHeHUH B Mupe He rpessbiiaeT 20 %.

CpeZii BOSMOXXHBIX OC/IO’KHEHUH XHMPYPruuecKoro BMellaTe/1bCTBa BIJESIOT
rubesb >KUBOTHOTO B Pe3y/ibTaTe BHE3alTHOM 0CTaHOBKHU JIbIXaHUS TI0 PUYKMHE TPaBMbI
CIIMHHOTO MO3ra BO BpeMsl OIepaljii, MUTpaLjiy WA IT0JIOMKH UMITJIAaHTaTOB, HeaZlek-
BaTHOTO BbIPDABHUBAHUS ITO3BOHOYHKKA. KpoMe TOro, UMIuiaHTaThl MOTYT OBITH yCTa-
HOBJIeHBI HETIPABU/ILHO, BbI3bIBasi XPOHUUECKYH O0JIb WK TTOpaykeHHe CIIMHHOTO MO3Ta,
u TpebytoT ynaneHusi. HerpaBuiabHOe pacriosioykeHre MOXKeT ObITh TipobsiemMoi 13-3a
HeOO/bIIION TI/IOITAIN KOCTH, TOCTYITHOM ZIJIsT 3a1jeTia IMTHU(TOB Wik BUHTOB. Tak, B [1]
ObLIO BBITIOTHEHO 28 XUPYPruvecKUx BMelarenbCTB cobakam ¢ AAH. ABTOpBI yKa3bl-
BaJId, UTO JlopcaibHast CTabmin3alus y ceMu co0ak rpuBesia K AByM BbI3JOPOBIE€HUSIM
Y IISITY HeyZlauaM, CBSI3aHHBIM C HeKOppeKTHOH (hukcaryeil. BeHTpasbHasi jekoMrpeccus
U crabumm3auus y 18 cobak mpuBe K BOCbMH BbI3[OPOB/IEHUSIM 1 UEThIPEM HeyadaMm.

YunThIBasi CKa3aHHOE U OTIBIT PAbOTHI C OC/IOKHEHUSIMU, 0C000e BHUMaHUe ClieflyeT
yZeNsATh MaToreHe3y AaHHOTO 3aboseBanus. [1pu 3ToM, 0630p Hay4YHOM JIUTEPATYPHI TTO-
Ka3sbIBaeT: TIPH MaTosIoryu 3yba smmctpodes B 24 % ciydaeB BISIB/SIOT €ro ariasuio,
B 32 % cyvasix — ero rMrorniasyio 1 Juiib B 26 % CTydyaeB — aHOMAaJIHO CBI30YHOIO
arriapara [21-23], 4to orpe/ie/ieHHO yBe/IMUYKBAET MOTPeOHOCTD B MIOMCKE OMTUMATBLHOTO
Metoza. [Ipu 5TOM, CyIeCTBYIOT ITOC/Ie0IepaliOHHbIe O0C/I0KHEHNS, 3aTparuBatoLe
(yHKL1IO BepXHUX [ibIXaTe/IbHbIX MyTell (HanpuMep, Kallle/b, PBOTHbIE M03bIBbI, apaany
ropTaHy). ACnupaLoOHHasi THEBMOHUS TAKKe SIBJISIeTCS MOTeHLMa/IbHBIM TT0C/Ieore-
PALIMOHHBIM OCJIOXKHEHHEM, KOTOPOe MOXKET OBITh CBSI3aHO C JUCHYHKIMeH BePXHUX
JibIXaresbHbIX MyTel (HanpyuMep, TOpTaHW) /WK [JIOTKU. B 1ies10M, 3aperucTpupoBaH-
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HbIe 1T0Ka3aTe/Tu MepruorepariiOHHON CMEPTHOCTH TIPY XUPYPryuveCcKOM jiedeHrH co0ak
¢ AAH Bapeupytot ot 0 70 30 %, npu 5TOM B CaMbIX TTOC/IeAHUX OTUeTax 10 aHalIu3y
TPOBe/IeHHOW paboThI TOT TOKa3aresb cocTa/sieT oT 5 0 10 %. U3-3a 6im3octu
aT/IaHTOAKCHaJ/IbHOIO y4yacTKa K LieHTpaM CTBOJIa MO3ra, OTBeYaroLl{M 3a CepZeuHbIi
Y [IbIXaTeJTbHbIN LUK, HTHTPAorepaLoHHast Tu0esb 00bSICHSIeTCS HelpeJHaMepeHHbIM
TIOBPEXKJEHUEM 3THUX MO3TOBbIX obsacTeit [23-25].

AHanu3 npoBeJieHHBIX OTepaLyiil oKa3sas MoJ0KUTeIbHbIe pe3y/ibTaThbl. CoriacHO
HabmoAeHNsAM, U3 135 pooreprupoBaHHbIX KMBOTHBIX BbI30poBed 104 )KUBOTHBIX,
YaCTUYHOE COXpaHeHHe HeBPOJIOTHUeCcKoro Aeduiidta Habmoganock y 13 >KUBOTHBIX,
18 >KMBOTHBIX MOrvb/IM B paHHHUH MOC/Ie0TepaiuoHHbIN Tiepros. OCIoKHeHu s, KOTo-
pble He TOBJIEK/TH 3a CO0O0 yXy/jIeHre HeBPOJIOTMYeCKOro CTaTyCca M KaueCTBa >KHU3HH,
BO3HMK/IU ¥ 17 )KUBOTHBIX (TabJ1.).

MokasaTtenu nocrtonepauynoHHOro nepunoga npum BeHTpaﬂbHOﬁ KoppeKuuun
aTNaHToaKCcuaNbHOW HeCTabUIbHOCTH y cobak

MonHoe
YacTuyHoe
U YacTU4yHoe
MonHoe | BoccTaHOBMEHME, OcnoXkHeHus
ObLwee BOCCTa- .
BOCCTa- coxpaHeHue JleTanbHbIi |6e3 yxyalieHus
Twvn onepauyun (Konn4yecTeo HOBJ1eHUe,
HOBJIEHUE | 1erkoro HeBposno- ucxon KNMUHNYEeCcKUux
XXUBOTHbIX CoXpaHeHue
noxoaKu rmyeckoro CUMMNMTOMOB
XopolLuero eduymTa
KayecTBa XXU3HuU A u
BeHTpanbHas
cTabunusayus, 135 117 104 13 18 17
en.
Dons,% 100 86,6 77 9,6 13,3 12,6
3ak/iroyeHue

Vicxoas U3 aHa/mM3a pe3y/ibTaToB MPOBejeHHON PabOoThl, MBI MOXKEM PEKOMEH/10-
BaTh METOJI BEHTPa/IbHOM cTabumm3anmy npu jeueHur A AH, kak HarOomee Ha/1eXKHbI
Y OTNITUMaJIbHBIN, MOCKOBbKY OH TEXHUUECKU HeC/I0KeH U UMeeT XOPOIlIe OTAa/leHHbIe
pe3ynbrarhbl. CTaTUCTUUECKUE [JaHHbIe NTOKAa3bIBAIOT XOPOLLMe Pe3y/lbTaTbl, MeToz 3¢-
(eKTHBEH U TI03BOJISIET MOTHOCTHIO BEPHYTh YKMBOTHOE K KaueCTBEHHOMU >KU3HHU, B Oosiee
ueM 86 % ciyuaes.
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Effectiveness of Farnesol for treatment of dog otitis
complicated by Malassezia pachydermatis
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Annotation. The study involved 30 dogs with otitis complicated by Malassezia pachydermatis. The animals
were divided into 2 groups: experimental (n = 15) and control (n = 15). The experimental group was prescribed
veterinary ear drops Surolan + a solution of the drug Farnesol; the control group — Surolan. The study showed that
when Farnesol is added to the treatment regimen for fungal otitis etiology in dogs, small changes in the clinical
composition of the blood are recorded, characterized by an increase in the number of erythrocytes and hemoglobin,
a decrease in the number of leukocytes, with a decrease in the indicators of eosinophils and rod-shaped neutrophils
in the experiment compared with the control. In addition, the complete absence of Malassezia pachydermatis in the
smears of the ear contents after two weeks of therapy with a combined drug was proved. That is, in the experimental
group, there were no cases of the presence of yeast-like fungi (YLF) in the smear after combined therapy with
Surolan + Farnesol. And in the control group of 15 animals, YLF were observed in two with microscopy of ear
exudate smears, but not in high concentration. The use of a combination of Surolan and Farnesol in dogs of the
experimental group led to a decrease in hyperemia, itching, edema, ear fetid fluid on the 5th...7th days of treatment,
and complete clinical recovery of the animals occurred by the 10%...14th day of therapy. In the control group,
only Surolan was used, and improvement of clinical condition occurred on days 12...14, and recovery only after
completion of the full course. As a result, both treatment regimens were successful, but the scheme with Farnesol
gave faster results due to the wide spectrum of action of this drug: both antimicrobial and anti-inflammatory.
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Introduction

Inflammatory processes of the middle ear complicated by fungal infection are a com-
mon pathology and, according to O.G. Dutova and co-authors, “otitis media account
for 20 % of all diseases encountered in veterinary practice. It has also been found that
otitis media of the outer ear in dogs and cats are five times more common than in other
animal species” [1]. At the same time, there is a persistent trend worldwide towards an
annual increase in the incidence of opportunistic mycoses in animals. According to many
scientists, dermatomycoses (microsporia, trichophytia) are replaced by diseases caused
by opportunistic fungi, one of these are yeast-like fungi (YLF) of the genera Candida
and Malassezia [1-4]. But, although fungi of the genus Malassezia are the most common
etiological agents of infectious otitis media in animals, it must be borne in mind that
these diseases can also be caused by other types of bacteria and fungi, which indicates
the need for qualified species identification of microorganisms isolated from animals
suspected of having Malassezia infection.

The pathogenic properties of YLF of Malassezia genus and their clinical role in
infectious diseases of domestic animals are still the topics of ongoing discussions. Ac-
cording to A. Puigdemont: “The factors due to which the transition of a microorganism
from a non-pathogenic to a clearly pathogenic form capable of causing a disease has
not been fully clarified” [5]. There is no consensus on whether Malassezia infections
can be considered as independent diseases, or the development of these fungi becomes
widespread as an aggravating factor against the background of other pathologies. In vet-
erinary medicine, the clinical role of fungi of Malassezia genus in superficial, and deep
mycoses has been established relatively recently — in the last 2—3 decades. However, it
was these studies that made a significant contribution to understanding of pathogenesis
of Malassezia infections. At the moment, most modern researchers share the opinion
that pathogenicity of Malassezia spp. is “opportunistic” in nature, i.e. DPG is able to
exhibit virulent properties only against background of significant predisposing factors.
It follows from the work of Jacques Guillot that “Under favorable conditions (increased
sebum secretion and humidity, violation of the epidermal barrier), they (Malassezia spp.)
actively multiply, the yeast form of the fungus turns into mycelial, Malassezia is intro-
duced into the epidermis, showing pathogenic properties” [6]. However, according to
another theory proposed by R. Bond in 1996 and J. Korbelik in 2018, “the transformation
from the yeast phase to the mycelial phase is not due to the special pathogenicity of the
latter, but is only a consequence of lipid metabolism disorders in the host body. This is
based on the fact that M. pachydermatis view is not able to transform into a mycelial
form” [7, 8].
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According to C. Cafarchia with co-authors, “The development of the pathological
process in malassesiosis is associated with a multiple increase in the population of
microorganisms in the lesion. The population of YLF in sick animals increases by
100...10,000 times. Moreover, an increase in the number of fungi of Malassezia
genus is noted not only on the surface of skin, but also on mucous membranes of
nasal cavity, vulva and prepuce, i.e. the factors predisposing to this are systemic in
nature” [9]. On the one hand, the primary factor for increasing YLF population is
a violation of physical, chemical and immunological mechanisms of host defense,
which normally limit fungal colonization of skin. On the other hand, as reflected
in our work, “in the launch of the pathological process, the key role is played by
communication of microorganisms within the population carried out by means of
“signaling molecules” (QS). It is assumed that when population reaches a certain
number, “sense of quorum” arises in it, which serves as starting signal for activation
of pathogenicity factors and, as a consequence, leading to the development of an
infectious process” [10].

At the same time, significant virulence factors of Malassezia fungi are hydrolytic
enzymes described in detail in the work of M. Park. In 2021, “causing the invasion of the
fungus into the host tissue. Lipolytic enzymes are able to hydrolyze skin secretion lipids
to free fatty acids. In turn, free fatty acids inhibit the growth of other microorganisms,
increasing the competitiveness of YLF” [11].

Recently, in the scientific literature, close attention has been paid to the study of
herbal medicines, the possibility of their use for the treatment of infectious (fungal and
bacterial) diseases [12, 13]. According to the literature and our own research, Farnesol
(C,;H,,0) has proven its antimycotic efficacy in in vivo and in vitro models [14-19].
Chemically, Farnesol is an acyclic sesquiterpene alcohol, is a thermally stable molecule
that is not exposed to extreme pH values, which is especially important in the development
of YLF infection. Farnesol as a QS molecule participates in the regulation of various
physiological processes in unicellular fungi, including filamentation, biofilm formation,
drug susceptibility and apoptosis. This compound is produced by many microorganisms,
and is also contained in various essential oils of plants, for example, in the flowers of
Linden, Lat. Tilia europaea [20].

Today, in veterinary medicine, only a few doctors recommend phytopreparations
for the treatment of otitis and dermatitis, and there is still relatively little data on their
effectiveness in the scientific literature, especially in Russian. Therefore, the develop-
ment of targeted therapy using alternative means can become one of the directions in
solving global problems of infectious animal diseases, as well as increased resistance
of microorganisms [21], since without proper treatment, serious complications of otitis
can occur in animals, namely: extensive hematomas of the auricle, injuries as a result
of combing, calcification of the fibrous tissue of the ear, abscess of the parotid space,
damage to the eardrum (hyperplasia, thickening, stretching), the transition of external
to medium otitis.

The purpose of the study — to determine the effectiveness of the use of Farnesol
for the treatment of dog otitis complicated by Malassezia pachydermatis.
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Materials and methods

In the center of veterinary Innovative Medicine of RUDN University (Moscow) for
the period 20202023, 76 cases of dog otitis were investigated, of which 30 cases were
caused by Malassezia pachydermatis. Preliminary identification of strains to the genus
level was carried out by phenotypic signs using microscopy of a smear of ear contents
and staining with Gentian violet. Ear exudate was applied to the surface of the nutrient
medium “Saburo agar, chloramphenicol 2” and cultured at 37 °C for 48 hours. Species
identification was carried out by the MALDI-TOF-MS method on an Autoflex IIT mass
spectrometer (Bruker Daltonics, Germany) using flex Control software. For each isolate,
spectra of the expressed proteins were recorded in 4 repetitions. The obtained spectra
were compared with MALDI Biotyper 3 mass spectrum profile library [16, 19, 22].

The study involved 30 dogs of different breeds, gender and age from 1 to 10 years.
All the animals had apartment maintenance with walking. The diet consisted of dry
food. Treatments for ectoparasites (external) and endoparasites (internal) were carried
out in all participants of the experiment regularly and on time. From anamnesis: there
was itching in the ears, an unpleasant smell for several weeks. At the receptions, it was
noted: hyperemia of the auricles, stenosis of the auditory canal, in some cases alopecia,
a large amount of yellow-brown discharge with a sharp sour smell.

The animals were divided into 2 groups: experimental (n = 15) and control (n = 15).
The experimental group was assigned ear drops veterinary Surolan manufactured by
Elanco Animal Health (Indiana, USA). The form is a suspension, the active substance
is polymyxin B, prednisone, miconazole, 2 times a day, for 14 days. Plus, a solution
of the drug Farnesol (Far) (Sigma-Adrich, USA), which was prepared in advance at
a concentration of farnesol 100 microns per ml, dilution was carried out in sterile saline
solution (SS) pH 7.0 (Fig. 1). Animal owners were given 10 ml of the drug in a plastic
bottle with spray. The instructions for use were explained: after applying Surolan drops,
apply Farnesol in the form of a spray twice a day, too. The control was a group of animals
that were prescribed only the drug Surolan.

CH,OH

a b

Fig. 1. Farnesol: a — the chemical formula; b — the appearance of the drug (Sigma-Aldrich, USA)
Source: a —internet, b —own photo, by I.R. Olabode
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Venous blood to determine the indicators of general clinical analysis was taken at
the initial admission and 2 weeks after the start of treatment from the internal femoral
vein or lateral subcutaneous vein of the lower leg.

Blood tests were performed using the Mindray BC-2800Vet hematological analyzer
(Mindray, China) [23, 24].

In whole blood, number of erythrocytes and leukocytes, hemoglobin, as well as the
content of leukocytes were determined. In the study, a quantitative counter of shaped
elements of animal blood was used, the percentage of different types of leukocytes was
calculated in stained blood smears by a unified method.

The results obtained were compared in the experimental and control groups with
an assessment of the reliability of the differences. The parameters given in the tables
had the following designations: M is the average, m is the error of the average, n is the
volume of the analyzed subgroup, p is the achieved level of significance. In all cases,
the critical value of the significance level (p) was assumed to be 0.05.

Research results and discussion

The data available to indicate “the wide prevalence of Malassezia infections and
the diverse species composition of the etiological agents of these diseases in domestic
animals. Fungi of Malassezia genus do not have strict specificity with respect to the type
of host organism, and both zoophilic and anthropophilic species can act as pathogens
in animals. Of great practical importance is the fact that the disease can be caused by
the association of several species of Malassezia genus” [25, 26]. These data emphasize
the importance of a thorough mycological examination in the diagnosis of Malassezia
infections.

In our work, several clinical forms of external otitis were noted. The first form, ery-
thematous, was characterized, of course, by erythema, edema, the intensity of itching and
scratching were different in different dogs and did not fit one general description. The
second form, erythematous-ceruminous, manifested itself with erythema, severe itching,
abundant discharge of earwax (cerumen) of yellow-brown color, most often with an
unpleasant odor. The third form, ceruminous, was characterized, naturally, by abundant
secretion of ear secretions, but without signs of inflammation (erythema and edema). The
fourth, proliferative, was characterized by hyperplasia of sebaceous glands, formation of
papules similar to a calendula flower, which is characteristic of prolonged, chronic cases.
The fifth form, purulent, was manifested by abundant purulent discharge from the ear,
during palpation the ear was painful, sometimes crepitation was heard. In most cases, we
observed Malassezia-otitis media with erythematous-ceruminous form (Fig. 2, 3).

During microbiological examination of the culture of YLF separated from the ears of
sick dogs included in the experiment were assigned to Malassezia genus by phenotypic
characteristics (Fig. 4, a). When cultivating the material on the surface of the nutrient
medium “Saburo agar, chloramphenicol 2” after 48 hours of cultivation at 37 °C, a typical
growth of S forms of mucous, separately located colonies was observed, d = 3...5 mm;
or merged colonies of milky-white color (Fig. 4, b).
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Fig. 2. Clinical picture of Malassezia otitis characterized by erythema, alopecia and scratching
Source: own photo, by I.R. Olabode

Fig. 3. Clinical picture of Malassezia otitis with the release of abundant ear secretions (cerumen)
of yellow-brown color with a crumbly or waxy coating
Source: own photo, by I.R. Olabode

Then the strains were identified to the species by the MALDI-TOF/TOF MS
method as Malassezia pachydermatis — the most frequently isolated causative
agent of invasive malasseziosis in dogs. The Score values were at least 2.00 for all
studied strains.

If the culture was not identified as Malassezia pachydermatis, then the data from
these animals were not included in the work. This article presents the results of an ex-
periment with 100 % identification of Malassezia pachydermatis. There were precedents
for the identification of another type of microorganism and, despite the fact that the
animals were prescribed therapy and blood was taken for research, these results were
not taken into account.
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a b
Fig. 4. Malassezia pachydermatis: a — morphology; b — cultural properties
Source: own photo, by I.R. Olabode

Two weeks later, the animals of both groups were repeatedly swabbed with ear
contents. It is worth noting that in the experimental group there was not a single case
of presence of DPG in the smear after combined therapy with Surolan + Farnesol. And
in the control group of 15 animals, YLF was observed in two with microscopy of ear
exudate smears, but not in high concentration. The use of drugs Surolan + Farnesol in
animals of the experimental group reduced the signs of hyperemia, edema, itching, the
amount of exudation on the 5...7 days of treatment, and full clinical recovery of ani-
mals occurred on the 10...14 days. When using only Surolan in the control group, the
improvement of the clinical condition occurred on days 12...14, and the final recovery
followed after a full course of treatment. Analyzing the results obtained, we can say that
both treatment regimens were effective, but the scheme used in the experimental group
gave faster results due to the wide spectrum of action of the drug Farnesol in relation to
microorganisms that are most often the causative agents of otitis media.

The study of this issue by our scientific group showed that “the mechanism of intrap-
opulation communication of microorganisms is associated with such a phenomenon as
the formation of biofilms — supra-organizational structures that provide protective and
trophic functions. Biofilms are differentiated communities of microorganisms formed
by a single microbial agent or a mixture of fungal and bacterial species. Biofilms attach
to biotic or abiotic surfaces, and their structure contributes to the innate physical and
chemical resistance of microorganisms” [17—19, 27]. It is known that the ability to
form biofilms is one of the pathogenicity factors of Candida genus [28]. And in 2007,
F.T. Cannizzo found that “fungi of Malassezia genus are also capable of forming biofilms
on the surface of various substrates” [29]. Also H. Yang with colleagues, he established
that “symbiotic relationships of YLF and skin-dwelling bacteria (in particular, staphy-
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lococci) play an important role in the pathogenesis of the disease. Staphylococci also
produce lipase, which disrupts the secretory function of the skin and creates favorable
conditions for the growth of both organisms, while such conditions are unfavorable for
other competitive microorganisms” [30]. In addition to staphylococci, other types of
bacteria and microscopic fungi can play a role in the pathogenesis of the disease. Thus,
“along with M. pachydermatis, bacteria— Staphylococcus spp., Pseudomonas spp.,
Proteus spp., Streptococcus spp., as well as fungi — Candida spp. and Aspergillus spp.
were isolated from dogs with otitis” [31]. Treatment includes local and complex therapy
with azole-type drugs, most often in the form of shampoos containing miconazole and
chlorhexidine, or oral administration of antimycotic agents — itraconazole and / or ke-
toconazole. Treatment of concomitant animal diseases of infectious and non-infectious
origin is very important to minimize relapses of malacesiosis. For many years, it has
been believed that Malassezia strains from dogs and cats are sensitive to azoles, with the
exception of fluconazole. However, mycological studies on the appearance of clinical
strains of DPG with resistance to azole-type drugs are increasingly being published.
This may be due to mutations or duplication of the ERG11 gene [32]. That is why
the resistance of Malassezia pachydermatis to azole drugs is constantly monitored by
scientists around the world [31-34]. These observations have caused increased interest
in alternative antifungal drugs of local action, such as miramistin, chlorhexidine and
various essential oils [12, 13, 30-32].

Clinical blood testing is one of the most important diagnostic methods that displays the
reaction of hematopoietic organs to the influence of various physiological and pathological
factors, it also allows to monitor the effectiveness of therapy. Clinical blood parameters
of dogs with Malassezia otitis before treatment were characterized by low values of the
number of red blood cells —5.94 + 0.72 10'%/1, which cannot be called anemia, but is
a borderline value. Also, a decrease in hemoglobin to 127.38+9.34 g/l was observed in
sick animals (Table). The number of leukocytes in the blood of sick animals is within the
normal range of 13.14 + 3.8510%1, but after therapy, the number of leukocytes became
slightly lower. After treatment, the amount of hemoglobin in the blood of dogs increased
to values of 168.54 + 8.34 g/l in the experiment and 137.60 +9.34 g/l in the control.
There is a significant difference of 1.2 times between these indicators, which indicates
a positive effect of Farnesol in the treatment of Malassezia otitis.

A small eosinophilia (but within the normal range), which can be observed
before the treatment of malacious otitis, is characteristic of many infectious and
invasive diseases, as well as intoxication. Also, an increase in rod-shaped neutro-
phils of 9.63 +2.03 was observed in dogs before treatment, which is higher than the
physiological norm and also indicates an inflammatory process with small values
of segmented 56.28 + 5.26. After two weeks of treatment, we can observe an im-
provement in the clinical parameters of the blood of dogs and even see a statistically
significant difference between the experience and the control with respect to rod-
shaped neutrophils (1.59 £ 0.32 in the experiment and 2.25+ 0.34 in the control),
eosinophils (5.86+ 1.72 and 8.32 + 1.62) and hemoglobin levels (168.54 + 8.14 and
137.60 +9.34). We characterize this process as a pronounced inflammatory reaction,
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manifested by vivid clinical signs, as well as cellular dynamics, which is an important

criterion for the indication of the disease.

Clinical indicators of dog blood in the experiment

After treatment
. Before treatment
Indicators Reference values -
(n=30) Experience (n = 15) Control (n = 15)
Red blood cells, 10%/1 5.5..8.5 5.94+0.72 7.91+0.87 7.12+1.04
Hematocrit,% 37..55 38.12+3.98 51.54+3.86 46.02 +4.37
Hemoglobin, g/I 120...180 127.38+9.34 168.54 + 8.14* 137.60 £ 9.34*
Leukocytes, 10%/I 6..17 13.14+3.85 8.54+1.98 11.14+£2.61
Rod-shaped 0.3 9.63+2.03 1.59 £ 0.32* 2.25+0.34*
neutrophils,%
Segmented 60...70 56.28 £ 5.26 61.20£5.45 58.82+5.25
neutrophils,%
Eosinophils,% 2.12 10.41+£3.16 5.86 +1.72* 8.32+1.62*%
Monocytes,% 3..10 4.27+0.84 2.69+0.35 3.13+0.64
Basophils,% 0..1 0.06 +0.02 0 0
Lymphocytes,% 12..30 22.41+3.34 28.66 +2.24 27.48 +2.57

Note. * — statistically significant difference between experience and control.

Thus, when Farnesol is added to the treatment regimen for fungal otitis etiology in
dogs, small changes in the clinical composition of blood are recorded, characterized by
an increase in the number of erythrocytes and hemoglobin, a decrease in the number of
leukocytes, with a decrease in the indicators of eosinophils and rod-shaped neutrophils
in the experiment compared with the control.

Due to the fact that YLF of Malassezia genus often enter into symbiotic relationships
with pathogenic and opportunistic bacteria, Farnesol therapy is of particular interest,
since the antibacterial activity of this drug has long been recognized worldwide [14-20,
33-36]. Thus, the local application of Farnesol in polyinfection may have an effect on
several microorganisms at once. In vivo data suggest that in combination with some
antifungal drugs, Farnesol may have an adjuvant antimycotic effect [18, 19, 37-43].

Conclusion

Inflammation of the auditory canal develops at any age, it is characterized by
a long, protracted course, leading to irreversible changes, in addition, the causative
agents of otitis cause great harm to dog breeding. Both one and both ears can be in-
volved in the pathological process. In most cases, both ears are affected in animals
(bilateral otitis). The most typical clinical picture of Malassezia otitis is characterized
by erythema, copious discharge of ear secretions, itching and scratching, and a spe-
cific unpleasant odor. Hyperkeratosis, lichenization of the skin of the auricles and the
mouth of the auditory canal are also often observed — signs characteristic of chronic
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inflammatory processes. As a rule, the disease is persistent, with periodic improve-
ments and exacerbations.

Several degrees of severity of Malassezia otitis have been established, depending on
the intensity of fungal contamination, the degree of ear inflammation and hyperkeratosis.
With a small colonization by yeast-like fungi, there are no systemic manifestations of
the disease: the inner surface of the auditory canal is slightly reddened, dry, crumbling
or wax-like plaque may be observed during otological examination. With an average
colonization of Malassezia, inflammation, swelling of the skin of the auricle increases,
erythema becomes more pronounced. Pustules and papules appear on the surface of
the skin, which after a few days are opened and covered with crusts. With a significant
contamination of YLF, the inflammation is of a draining nature, the inner surface of the
ear turns into a continuous oozing ulcer. In this case, fungi are always present in the
smear, neutrophilic exudation is expressed, a lot of fibrin and tissue detritus. With the
chronization of the process, the lichenization of the skin of the external auditory canal
occurs, and the skin color acquires a bluish hue. Despite the fact that the process is fad-
ing, keratinized cells are detected in large quantities in the cytological smear, as a rule,
leukocytes are always present and a large amount of Malassezia remains.

In this work, the effective antifungal effect of Farnesol against Malassezia infection
in the local therapy of otitis media in dogs has been proven. Synergy in a pair of Farne-
sol/Surolan led to complete eradication of YLF with two-week therapy. Also during
the study, it was shown that when Farnesol is added to the treatment regimen of fungal
etiology otitis in dogs, small changes in the clinical composition of blood are recorded,
characterized by an increase in the number of erythrocytes and hemoglobin, a decrease
in the number of leukocytes. At the same time, the indices of eosinophils and rod-shaped
neutrophils in the experiment significantly decreased compared with the control, which
indicates the positive effect of Farnesol in the treatment of Malassezia otitis.
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AddekTnBHOCTL NpUMeHeHuns GapHe3ona Ans neyeHus
OTUTOB cob6akK, 0CNnoXXHeHHbIX Malassezia pachydermatis

N.P. Onabopg3’ 8, H.II. CauuBkuHa' ,
E.B.Kucenésa>3 , A.. lypos!

"Poccuiickuii yHUBepcUTeT IpY>KObI HAposIoB, 2. Mockea, Poccutickas ®edepayus
’TIcKOBCKMH rOCyjapCTBEHHBIN YHUBEPCHUTeT, 2. IIckos, Poccutickas ®edepayus
3[upk Hukynuna Ha LgeTHOM Oy/bBape, e. Mockea, Poccutickas ®edepayus
> 1042205126@rudn.ru

Annoranus. B uccienoBannu 6110 3aeiictBoBano 30 cobak ¢ 0TUTOM, 0C/IoKHEeHHBIM Malassezia
pachydermatis. JKHBOTHBIX pa3fie/IiIM Ha 2 TPYIIIbL: ONBITHYIO (N = 15) ¥ KOHTpo/bHYIO (n = 15). OnbITHOM
rpyrmne ObUTM Ha3HaueHbI Karu yliHble BeTepuHapHble CyponaH + pacTBop npenapara ®apHe30/1; KOHTPOJIb-
Hoit — CyponaH. B xoze ucciiefjoBaHust 0Ka3aHo, uTo npu fobaenennn ®apHe30/1a B CXeMy JieUeHHUsI OTUTOB
rpUOKOBOM 3THONOTHH Y COOaK PernCTPUpPYIOTCS HeOobILve M3MeHeHHs KIIMHAYeCKOTO COCTaBa KPOBH, XapaKTe-
pU3YIOILHeCs YBelHYeHHeM KOJIMUeCTBa SPUTPOLIUTOB ¥ reMOITIO0MHA, CHIDKEHHEM UNC/Ia JIEHKOLIUTOB; B TO >Ke
BpeMsI CHIJKAIOTCSI [T0Ka3aTe Iy 503MHO(UIIOB 1 N1a/I0UKOsiiePHBIX HeMTPO(IIIOB B OMbITE 110 CPABHEHHUIO C KOH-
tposeM. Kpome Toro, foka3aHo ronHoe oTcyTcTBHe Malassezia pachydermatis B Ma3Kax yIIIHOTO COAEPKHMOTO
TMOCJIe IByXHe/Ie/IbHOM Tepanyy COueTaHHbIM IpernapatoM. T.e. B ONBITHOM rpyrire He ObUIO 3aperucTpUpPOBaHO
HU OJJHOTO C/Ty4asi IPUCYTCTBUS POXOKenofobHbix rpubos ([I1TY) B Ma3ke mocsie coueTaHHo Teparii CyposiaH
+ dapHe3071, a B KOHTPOJIBHOM IpyTe U3 15 KMBOTHBIX y ABYX [P MUKPOCKOIIMY Ma3KOB YIIIHOTO 9KCCyzara
JTIT nabmropanick, HO He B G0JIbLION KOHIeHTpaluy. Vicrons3oBaHue kombuHaimu CyposaHa u ®apHe3sona
y cobaK OIBITHOM I'PYIIIbI TIPUBEJIO K YMEHBLIEHUIO THITePeMUH, 3y/ia, OTeKa, YIIHOH 3/I0BOHHOMN XUJKOCTH
Ha 5...7 [HU JleyeHNs, a [10JIHOe K/IMHUYeCKOe BbI3/I0POB/IeHHe JKUBOTHBIX HAacTynaso K 10...14 AHIo Tepanuu.
B KOHTPO/IBHOM TpyTIIe UCII0/Ib30BajICs ToMbKO CyposiaH U y/yullieHHe KIMHIYeCKOr0 COCTOSIHUSI HacTyTasio
Ha 12...14 nHu, a BEI3JOPOB/IEHNE — TOJIBKO T10 3aBepLIeHHH [T0JTHOTO Kypca. B urtore o6e cxembl JieueHHst OKa-
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3d/IMCh YCIIeIIHbIMHA, OHAKO CXeéMa C CDapHe30n0M Adjia 6onee GBICTPBIE pe3y/bTarhl, 06y€ﬂ0B]’[eHHbIe IIMPOKUM
CIIeKTPOM ﬂeﬁCTBHH J9TOTO Iperiapara: aHTHMI/IKp06HbIM U MMPOTHUBOBOCIA/INTE/IbHBIM.
KioueBsbie cioBa: ,E[pO)K)KeHO,E[O6HLIe FpI/I6LI, MHKO3BbI, K/IMHWYeCKWIA aHa/Tn3 KpOBH, CI)I/ITOTepaHI/IH, CyponaH

3asiB/ieHne 0 KOH(UIMKTE MHTEPECOB. ABTOPSI 3asIB/ISAIOT 00 OTCYTCTBUH KOH(/IUKTA HHTEPECOB. Y aBTOPOB
HeT peK/IaMHBIX Ijesiel. Vicnonb3yeMsele nipeniapatsl mprobperamics: CyposiaH — B BeTepHHAapHOM amTeke,
dapHe30s1 — B MOCKOBCKOM TIpeZiCTaBUTebCTBe (prpmbl Sigma-Aldrich.

Bkuiaj aBropos: H.IT. CaunekuHa u E.B. Kucenésa npugymanu ujero u qusaiid ucciegosanus; U.P. Omabons
ocyirecTe/s1 cOop u 06paboTky marepuasnos; U.P. Onabogs u A.U. IlypoB BBITIO/HSUM aHa/IA3 TI0/TyYeHHBIX
naunbix; H.IT. CaurBKIMHA Harcaa TeKCT CTaTby. Bce aBTOPBI 03HAKOMJIEHBI C OKOHUATEIbHOM BEPCHe CTaThi
U 0f06puiy ee.

Hcropus craTbu: NocTynuia B pefakuyio 12 despasns 2023 1., npuHsTa K mybvkanuy 22 maprta 2023 1.

Jns yurupoeanus: Olabode I.R., Sachivkina N.P., Kiseleva E.V., Shurov A.I. Effectiveness of Farnesol
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Ocob6eHHOCTY TeueHUs renaTokapananbHOro CUHApPoOMa
y 60/1IbHbIX rMnepTpoduYeckon KapamomumonaTmuen Kowek

E.[l. CoTHuKOBa' = 0.A. IMerpyxuna' ',
B.M. baixoBa' ', B./l. Cuoupiesn?

'Poccuiickuii yHUBEPCUTET IpY>KObI HApoAIOB, 2. Mockea, Poccutickas ®edepayus
2Poccuiickuii GUOTEXHOIOTHUeCKUH YHUBEpCUTeT, 2. Mockea, Poccutickas ®@edepayus
X sotnikova-ed@rudn.ru

AHHoTanmsA. PaccMaTprBaloTCs BOTIPOCH! U3MeHeHHsT KIIMHUUe CKUX, 1abopaTOpHBIX U HHCTPYMeH-
TaJbHBbIX TTApaMeTPOB Y KOIIIEK [P Pa3BUTHHU relaToKapAHaJbHOTO CHH/POMa, KOTOPbIA copMupoBascs
Ha (oHe TuMIepTpOdMUECKOI KapAroMHoTaTHH. VI3BeCTHO, UTO Y BBICOKOTIOPOAUCTBIX KOLIEK MPY pa3BUTUN
3aCTOMHOM Cep/leyHOl HeZJ0CTaTOYHOCTH MOKET pa3BUBaThCs U NIPOrpeCcCcUpoBaTh BTOPUUHAs renaTonarusl.
IToka3aHo, UTO remaToKapAuaabHbBIA CUHAPOM BCcTpedaeTcs y 33,7 % Kollek oT 061rjero unciia 601bHBIX TH-
nepTpouuecKoil KapAromuonarye (n = 83). YcTaHOBIEHO, UTO renaTtoKapAraibHble 0CI0KHEHUs y KOIeK
SIBJISTIOTCST aKTOPOM pHCKa Hosee TSDKeIOro TeueHHs rUnepTpoduueckoil KapAruoMuonaryu. I'ernarokap-
[UabHBIA CUHAPOM Y O0/BHBIX TUNepTpodryecKoil Kap[uoMHUOTIaTHel KOIIeK XapaKTepU3yeTCs TSKeI0H
TUIOTepMUeH, HeJJ0OCTaTOUHOCTbI0 KpOBOOOpallleHHsI U PeCITUPAaTOPHOM cucTeMbl. Y GOBHBIX KUBOTHBIX
perucTpyupoBasM MoBbILIEHNe YaCcTOThI AblxaHus Bo cHe (33,3 + 9,3 npotus 17,9 + 1,8 pas/mun; p < 0,001).
Y [oMalIHMX KOIIeK IIPU rerarokapiraibHOM CUHJPOMe Pa3BUBAEeTCs CHID)KeHHe CpeJiHero apTepruaabHOro
nasnenus kposu (100,2 £ 19,3 npotus 107,2 + 19,1 mm pT. cT; p < 0,05), cunycosas Taxukapgus (200,3 + 19,6
npotus 187,2 + 17,8 pas/mus; p < 0,001), yTo NpUBOAUT K AOCTOBEPHOMY CHIDKeHHUIO uHTepBanoB PQ (57,9
+ 9,9 nmpotuB 64,9 + 9,9 mc; p < 0,001) u QT (168,9 + 17,2 mpotus 157,5 + 18,6 mc; p < 0,001). ¥ 6ombHBEIX
KOLIIEK YCTaHOBJIEHO CYIleCTBeHHOe TOBBILIeHNe BpeMeHH 00paTHOTO Halo/IHEeH!s! Kalli/uISpOB KPOBbIO,
3aMe/lJieHle BHYTPIIKENTy[0UKOBOM POBOJUMOCTH, MOBBIIIEHHE BOJIbTa)Ka ’KeIy[A0UKOBOI0 U Ipe/iCepLHOro
KOMILJIEKCa Ha 3/1eKTpOKapAuorpaMmmax, paclyipeHue JeroyHoi BeHbl, 3HaUuTe/bHas JujaTalus J1eBoro
TpeficepAusi, SKCTpeMasibHasi KOHLeHTpUUeCKasl TUTIepTPOGUst JIEBOTO JKeJTy/[04Ka, TOBBIILIeHNe TTOTIepeuHON
COKPaTMMOCTH MHOKAap/a JIeBOI'0 JXelyAouKa U CHUKeHUe TIPOZI0/IbHON KOHTPaKTU/IbHOCTA MUOKap/a Jje-
BOTO U MTPaBOrO0 >KeJTy/0uKa, CHHAPOM LIUTO/N3a KapAXOMHUOLIUTOB, X0JIeCTas, a TakKe TUI0aTb0yMUHEeMYSI.

KimroueBble cj10Ba: KapAKoJ/IOrus, reraTo/iorys, AMarHoCTUKa, cep/ieuHasi Hef[0CTaTOUHOCTb, reraTonaTus
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Features of the course of hepatocardial syndrome
in cats with hypertrophic cardiomyopathy
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Abstract. The issues of changes in clinical, laboratory and instrumental parameters in cats with hepatocardial
syndrome formed against the background of hypertrophic cardiomyopathy were studied. It is known that in high-bred
cats with congestive heart failure, secondary hepatopathy can develop and progress. It was shown that hepatocardial
syndrome occurs in 33.7 % of cats, out of the total number of patients with hypertrophic cardiomyopathy (n =
83). It has been established that hepatocardial complications in cats are a risk factor for a more severe course of
hypertrophic cardiomyopathy. Hepatocardial syndrome in cats with hypertrophic cardiomyopathy is characterized
by severe hypothermia, circulatory and respiratory failure. In sick animals, an increase in frequency of breathing
during sleep was recorded (33.3+9.3 versus 17.9+1.8 times/min; p < 0.001). Domestic cats with hepatocardial
syndrome had a decrease in mean arterial blood pressure (100.2+19.3 versus 107.2+19.1 mm Hg; p < 0.05),
sinus tachycardia (200.3+£19.6 17.8 times/min; p < 0.001), which leads to a significant decrease in PQ intervals
(57.949.9 versus 64.9+9.9 ms; p < 0.001) and QT intervals (168.9+17, 2 vs 157.5+18.6 ms; p < 0.001). Sick
cats had a significant increase in the time of refilling of capillaries with blood, slowdown in intraventricular
conduction, increase in voltage of ventricular and atrial complex on electrocardiograms, expansion of pulmonary
vein, significant dilatation of left atrium, extreme concentric hypertrophy of left ventricle, increase in transverse
contractility of myocardium of left ventricle and decrease in longitudinal contractility myocardium of left and
right ventricles, cardiomyocyte cytolysis syndrome, cholestasis, and hypoalbuminemia.

Keywords: cardiology, hepatology, diagnostics, heart failure, hepatopathy
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BesepeHue

KapanomuyonaTyy v renatonaTtiy Ype3BblualiHO paclipoCTpaHeHbl Y BbICOKOMIOPOAH-
CTBIX )KUBOTHBIX U MPEJCTaB/ISIOT COO0M MOTeHLMaIBHO JIeTalbHY0 MaToioruto [1-5].
B KnMHMYeCcKol NpakTHKe HepeaKo CKIa/bIBalOTCSl CUTYALUM 1/ OFHOBPEMEHHOTO
TeueHHs1 6osie3Hel cep/iia U nedeHu [2, 6]. B TakoM ciiyuae roBOpSIT O rernaToKapiu-
aZbHOM CHH/IpOMe, KOTOPbIH Npe/icTaB/isieT co00M Ha/jHO30/10TMUeCKyo IpobieMy
¢dbopmMHupOBaHUS MyTETUMOPOUAHOCTH [7, 8]. T'emaTokapAuanbHbIA CHHAPOM MOXKET
BO3HMKATh KaK OC/I0KHEHUEe Y MIepPBUYHOM NTeueHOUHOM [6], 1 cepzieuHoii maTto/ioruu [2,
7]. Metabonuueckue 3abo/ieBaHusl, HallpyMep y BLICOKOTIPOAYKTUBHBIX KOPOB MOTYT
VHULIMMPOBAaTh Pa3BUTUS renarokapAuaabHoro cuHgpoma [8]. Cumraercs, yTo cu-
CTeMHOe BOCIIajieHre, OKCUJJaTUBHbBIN CTPecc, SHJ0reHHasi UHTOKCUKALWsl, UMMYyHHBbIe
Y @yTOMMYHHbI€ MPOLIeCChbl MOTYT JIe)KaThb B OCHOBE MaTOreHe3a pa3BUTHS reraToKapAu-
aJIbHBIX OC/IO’KHEHHUH y )KUBOTHBIX [9—12]. T'enaTokapivanbHblii CUHPOM Y KOLLIeK Ipy
MepPBUYHON MaTOI0IMK MUOKApAa, BEI3BAHHOTO TMIEePTPO(UUeCKOW KapAHOMUOMNaTHH,
He TpeJiCTaB/IeH B HAyYHO! JIuTeparype.

Ilenb10 HalIero Mccaef0BaHUA — SMITMPUUECKU U TeOPeTUYECKH []aTh KJIMHUKO-
MaToreHeTUYeCKYH0 XapaKTepUCTHUKY TeueHUsl relaToKapZAraibHOrO0 CUH/POMa Y KOlLIekK,
00JIbHBIX TUMEepPTPOdHUYeCKOM KapAUOMUOTIaTHEMN.

Matepuanbi 1 MeToAbl UCCllef0BaHUS

[Ipu aHanM3e UTepaTypHBIX JaHHbIX M0 OLIEHKe MoKa3aTesiel Y BbICOKOMOPOJUCTBIX
KOLLIeK yCTaHOBJ/IEHO, YTO COOTHOLLIeHHe KJIMHUYeCKU 3HAYMMOM pa3HOCTH IPYIIIIOBBIX
CpeJIHMX 3HaueHUM K CTaHJapTHOMY OTK/IOHEHUIO ZI0/DKHO COCTaB/ATL He meHee 0,9 [11].
Torma ripu ypoBHe ctatucThUueckor 3HaunMocTu 0,05 1 MorgHoctu uccnenoBanusi 0,80
MUHUMAJIbHBIN 00beM BBIOOPKH [JO/KEH COCTAB/STh He MeHee 20 Kak B OTBbITHOM, TaKk
Y B KOHTPOJIbHOM rpyrire. B rcciiesoBaHye BOIUTH KOILKH, O0/IbHBIe TUTepTpodHueCcKoit
KapZIMOMHOTIaTheN, 0C/IO)KHEHHBIM reTllaTOKap/ivalbHBIM CUHIPOMOM (n = 28), a Takke
cBoOO/IHBIE OT rernaToKapAuaabHBIX OCI0KHEHUH (n = 55). B KauecTBe KOHTPOIBLHOM
TPYIIIBI UCII0/Ib30Ba/H 3]0POBbIX KoIlleK (n = 20) aHaoruyHoro Bo3pacTa, Macchl Tesa.
KnuHuueckrie MeTo bl UCC/Ie0BaHW TTPOBOAM/IN TI0 CTaHJapTHOM MeTofuke [6, 11, 12].
OuleHMBa/IM MIOKa3aTeiy pecrnyupaTopHoi GyHKLuK [2]. ToHOMeTpHIo BEICOKOTO pa3peliie-
HUs poBoguu Ha PetMAP graphic 11 [13]. CpeaHee apTepuaibHOe JaBieHUe OTpe/iesisii
10 00ILeNpUHATON MeToAvKe [6]. DmekTpokapArorpadyecKyro AMarHoOCTUKY TPOBOAUIIH
Ha EK1T-04 Muodac [2]. 9xokapauorpaduueckrie MeTo/ bl UCC/Ie0BaHNM TTPOBOAN/IN
ckanepoM Mindray DP-60 c patuukom P10—4E [7]. BuoxuMmudeckue uccie/[oBaHUS
ChIBOPOTOK KPOBHU TPOBOAWM Ha Stat Fax 1904 Plus ¢ UCIo/ib30BaHNeM CTaHAPTHBIX
OroxrMHyeckrx HabopoB [4, 8]. KoHLIeHTpaI o cepAeyHOro TPOTIOHKWHA B CHIBOPOTKE
KPOBHM Ha aHasu3arope Architect i2000 MeTof0M XeMU/TFOMHAHE CLIEHTHOTO UMMYHOaHa/13a
Ha MUKpouacThlax [2, 8]. CTeneHb BbIpaXKeHHOCTU 3aCTOMHOM JIEBOXKE/TY/I0YKOBOM HEJj0-
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CTaTOUHOCTH KPOBOOOpaAIIeHusT OLIeHUBAJIH TI0 pa3Mepy JierouHoi BeHsI (JIB) u ripaBoii
BeTBU JierouHoii aptepuu (ITBJIA) [10]. XapakTeprCTHUKY peMOfe/MpOBaHUs cepAlia
OTMChIBA/M 10 yHUDUITMPOBaHHON MeToauKe [13, 14]. O1jeHrBaM Kak MOTMepPeuHyto,
TaK U MPOJ0JIbHY KOHTPAaKTUILHOCTB JieBbIX (MAPSEcmk 1 MAPSEMKIT) U paBbIxX
Kamep cepgiia [15, 16]. Matematinueckyro 06paboTKy IMPOBOAM/IN C UCTIOb30BaHUEM
nporpammMHoro obecrieuerust STATISTICA 7.0 [17]. [Ipumensiiu KpuTepuii MaHHa —
YUTHH, pacCUMTHIBA/IM CTaHAApTHOE OTK/IoHeHH e (SD) u 95 % JoBepuTenbHbIM UHTEPBA
(95 % confidence interval — 95 % CI) [18, 19].

PesynbTaTbl UccnefoBaHuit U o6cyXeHne

B skcriepumenT BouutH 83 KOIIKH, 60/1bHbIe runepTpodrueckoil KapJroMHOIaTHe .
PacripocTpaHeHHOCTB renaToKapAUaabHOIO CUHZPOMA Y KOILEeK MIpU runeprpoguye-
CKOM KapAuomuonatuu coctaBuna 33,7 %. KivHuueckre nmokasaTteu pasHbIX TPy
JKUBOTHBIX TIpHBe/ieHbI B Ta01. 1.

Tabnmya 1

KnuHuuyeckue nokasartenu y Kowek, 60/bHbIX runepTpoduryeckoil KapauoMmonaTumen,
OCJI0)KHEHHOI1 renaTokapAuanbHbIM CUHLPOMOM

BonbHble runepTpoguyeckoin KapanoMuonaTmen KoLKm

3a0poBble KOLWKKN Ceo6ogHble .
m (n = 20) lenaTokapAnanbHbii
oKasarternb OT renaToKapauanbHoro "
~ cuHgpom (n = 28)
cuHgpoma (n = 55)
M + SD 95 % Cl M +SD 95 % Cl M +SD 95 % Cl

TemnepaTtypa, °C | 38,5+0,3 | 38,3..38,6 38,1+0,8 37,9..383 37,8+0,9" 37,4..38,1
Mynbc, MuH"" 171,4+12,4 | 165..177 | 187,2+17,8%** 182..191 200,3 +19,6™# 192..207

[ObixaHue, MuH™ 322+3,0 |308..336| 409*144* 37,0..44,8 54,5+20,0m# | 46,8..62,3

AbIXaHMe BOCHE, | 159,418 |160.187 | 257478 | 236.277 | 333+93%# | 206.369

MUH"

BOHKK, ¢ 1,304 1,1..1,4 1,8 0,7** 1,6..2,0 2,1+£0,7" 1,8..24
CA/[, MM pT.CT. 160,0£8,6 | 156..164 | 154,9+24,9 148..161 147,2+28,9 136..158
DAL, MM pT.CT. 84,1+10,9 79..89 829+17,6 78..87 76,8+254 67..87
CpAQ, MM pT.cT. | 109,3%£9,3 | 105..114 | 107,2+19,1 102..112 100,2+9,3 90..110

[Mpumeyarmne. BOHKK — Bpems 06paTHOro HanoHeHWs Kanunnsapos KpoBbto; CAL] — cucTonmyeckoe apTepuanbHoe
naenexne; JA[l — onactonnyeckoe aptepunanbHoe aasneHune; CpALl — cpegHee aptepuanbHOe AaBEHME;
*—p<0,05**—p<0,01;,**—p<0,001 — AOCTOBEPHOCTb PadHuLibl MEXY NOKa3aTeNAMM OMNbITHBIX FPYMM XXUBOTHbBIX
W KIMHUYECKM 3[0POBbIMU (KpUTEpWiA MaHHa — YWTHW); #—p < 0,05; ## — p < 0,01; ###—p < 0,001 — fOCTOBEPHOCTb
pasH1UbI Mexay nokasaTenaMu1 OMbITHbIX FPYMM XKUBOTHbIX (KpUTepuii MaHHa — YUTHW).

CorytacHo JaHHbIM Tabs1. 1, y Koliiek, 60/TbHBIX rurnepTpoduuecKoii KapAuoMHUoTaTiei
6e3 0C/I0)KHeHWI B BU/Ie reraToKapAraabHOrO CHHAPOMA, 110 CPaBHEHHIO CO 30POBBIMU
JKMBOTHBIMH, YCTAHOBJIEHO /I0CTOBEPHOe IOBBILLIeHYe: YacToThl ysbca (B 1,09 pasa;
p <0,001), yacTOTHI AbIXaHUS Ha MpUeMe B KIUHUKe (B 1,27 pasa; p < 0,05) u Bo Bpemst
cHa (B 1,43 pa3za, p < 0,001), BpeMeHr 06paTHOTO HAIIOJTHEHUS KAalTW/LJIIPOB KPOBBIO
(BOHKK; B 1,38 pa3za; p < 0,01). ¥ 60/bHbIX runiepTpodurueckoil KapJHOMHUOTIaTHeH
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KOIIIeK C reraToKapAuaibHbIM CUHPOMOM T10 CPaBHEHWIO MHTAKTHBIMU KUBOTHBIMU
PEruCTPUPOBAIU: JOCTOBEPHOE CHMXKEHWE PeKTa/lbHOM Temreparypsl Tena (Ha 0,7 °C;
p < 0,01) u cpeanHero aptepuasbHoro aasnenus (CpA/l; Ha 9,1 mm prt.ct.; p < 0,05),
JIOCTOBEpHOe TOBbIlIIeHUe YacTOThI My/bca (B 1,17 pa3sa; p < 0,001), 4aCTOThI AbIXaHUS
BOBpeMsl 00c/iefoBanus B KnuHMKe (1,7 pa3a; p < 0,001) u Bo Bpems cHa (B 1,86 pa3a;
p <0,001), BOHKK (B 1,62 pa3za; p < 0,001). ¥ 60/1bHBIX KOIIIEK C reraToKapAuasib-
HBIM CHH/IPOMOM T10 CDaBHEHUIO C )KUBOTHBIMUA CBOOOJHBIMU OT TAKOBOTO OCJIOXKHEHUSI
YCTaHOBJ/IEHO JOCTOBEPHOE TMOBBILLIEHHE YaCTOThI My/bCa, AbIXaHUs BO CHE U Ha TIpreMe
B ki1uHuKe, BOHKK.

B Tabn. 2 mpuBeieHbI pe3y/bTaThl 3/1eKTPOKapAuorpahuyeCcKUx UCCIe0BaHUH
y Koiiiek Tipy ()OpMUPOBaHWH reTlaTOKapuaibHbIX 0C/I0KHEHUM Ha (hoHe TIepBUUYHOM
TaToOJIOTUY B BUJie rUmnepTpodryecKoi KapJuoMHUOIaTHH.

Tabnvya 2

AnekTpokapauorpaguyeckme nokasarenu y 60abHbIX runepTpoguyeckom
KapAvoMuonaTuei KolLek, OC/I0XKHEHHOW renaTokapavasnbHbIM CUHAPOMOM

BonbHble runepTpoMyecKoii KapanomMmonaTmeii KOWKM
3poposble Kowky (n=20) Cso6opHble o
MokasaTtenb OT renaToKapAuanbHoro renaTor(ap.q?:T;;)b 1Vl cCMHApoM
cungpoma (n=55) -
M+SD 95 % Cl M+SD 95 % CI M+SD 95 % Cl

B mc 35,8+3,4 34,1..374 34,3+3,5 334..353 33,043,5" 31,7..344
PQ, mc 64,9+9,9 60,2..69,5 58,8111,8" 55,6..62,0 57,919,9™ 54,0..61,7
QRS, mc 38,1x4,7 35,9..40,3 44,2+9,6™ 41,7..46,8 49,3+7,7"# 46,3..52,2

QT, mc 157,5+18,6 149..166 163,4+16,7 159...168 168,9+17,2* 162..176
PIl, MmB 0,13+0,05 0,10..0,15 0,12+0,05 0,11..0,14 0,17+0,06" #* 0,14..0,19
RIl, MB 0,41+0,17 0,33...0,49 0,59+0,33" 0,49...0,68 0,68+0,27 0,58...0,78
Sll, mB 0,03+0,04 0,01..0,05 0,05+0,06 0,03..0,06 0,06+0,08 0,03...0,09
ST, MB 0,01+0,02 -0,01..0,02 | -0,01%0,05 -0,02...0,01 -0,01+0,07 -0,04...0,02
T, MB 0,15+0,06 0,12..0,18 0,1910,08 0,17..0,21 0,16%0,07 0,13..0,18

lNpumeyarue. P — WnpuHa npeacepaHoro komnnekca; PQ — napameTp aTpUOBEHTPUKYNSPHON NPOBOAVMOCTY;
QRS — WupKrHa BeHTPUKYNApHOro komnnekca; QT — nokasaTeNb 9NeKTPUHECKON CUCTONbI XKeNYA0YKOB cepaLa;
Pll, RII, SII, TIl — BonbTax 3y6uoB P, R, S, T Bo || cTaHAapTHOM anekTpokapanorpaduyeckom oteefeHnmn; ST —
OTK/NOHeHWe cermeHTa ST oT HyneBow nnHuK;* — p < 0,05 —p < 0,01, — p < 0,007 — LOCTOBEPHOCTb PasHULIbl
MeXy NnokasaTeNsMu OMbITHBIX FPYMM SXUBOTHbBIX U KNMHUYECKM 340POBbIMYM (KpUTepuii MaHHa — YUTHW); # —p <
0,05; ##—p < 0,07; ### —p < 0,001 — 4OCTOBEPHOCTb PasHULbl MEX Y NOKa3aTeNAMM OMNbITHbIX TPYMM XXUBOTHbIX
(kpuTepuit MaHHa — YWUTHW).

Ha anexTpokapuiorpaMmMax Koiiek, 60/bHbIX TUepTpodHuueckol KapAHOMUOTIaTHeH
(cm. Tabm. 2), 6e3 oCIOXKHEHHUH B BU/Ie TeTlaToKap/InaabHOTO CUHAPOMA, 10 CPaBHEHUIO
CO 340pPOBBIMH XUBOTHBIMH, YCTAdHOBJ/IEHO NOCTOBEPHOE CHW)KEHHE IMMPOAO/DKHUTE/Ib-
HOCTU UHTepBana PQ, MoBbIIeHre MPOLOKATENBHOCTH KoMIiekca QRS, Bonbraka
3y61ia R. Ha asekTpokapguorpaMmmax 00/bHBIX TMITePTPOhHUeCKOM KapAUOMHUOIaTHeH
KOIIIeK C rerarokapavajJbHbIM CHMHAPOMOM I10 CPaBHEHHIO CO 30POBBIMHA >)KXMBOTHBIMHA
BBIABJ/IA/IA JOCTOBEPHOE CHM)KEHHE TTPOAO/DKUTE/IbHOCTH TIpeACepAHOro KOMIIEKCA (3y-

Ger1 P) 1 BpeMeHM aTpHOBEHTPUKYJISPHOM MPOBOAMMOCTH (vHTepBaia PQ), noctoBepHoe
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yBeJInueHre BpeMeHH! 3/IeKTPHUUeCKOM CUCTOJIBI »KesTyZoukoB cep/iia (narepsan QT),
BosibTaxka nipeficepaHoro (PII) u xxenynoukoBoro komriiekca (RID). I'ematokapauasabHbie
OC/I0)KHEHHMSI TIPUBOAM/IM K O0/iee 3HAUMMBIM M3MeHeHUsM Toka3ateneii QRS u PII
Ha 3/7IeKTPOKaprorpaMmmax 00/IbHBIX TUTIEPTPOQHUECKON KapAMOMHUOTIaTheH KOIIIEK.

PesynbTarhl Ucciel0BaHUM 110 U3MEHEHHUI0 OCHOBHBIX 9X0Kapuorpadudeckux
rapamMeTpOB TpUBeZieHbI B Tab. 3.

Tabnvya 3

Axokapamorpacduyeckme nokasarenu y 60bHbIX rMnepTpopruyecKoi
KapAvoMuonaTuei KoLLek, OCJI0XKHEHHOW renaTokapAavasbHbiM CUHAPOMOM

BonbHble runepTpoduryeckoii KapauoMmonaTuein KoWKu

3popoBble Kowwku (n=20) CeoGopHble lenaTtokapauanbHbIi
MokasaTenb OT renaTtoKapamanbHoro .
- cuHgpom (n=28)
cuHgpoMma (n=55)

M+SD 95 % Cl M+SD 95 % Cl M+SD 95 % Cl

1B, cm 3,3%0,9 29..3,7 5,6+2,1™ 4,8..6,3 8,042, 1 ### 7,2..8,8

MBJIA, cm 4,2+1,1 3,7..47 4,9+1,0 4,6..52 5,50,6"# 52..57
Ao, cm 0,9110,11 0,85...0,96 0,98+0,11 0,98...1,01 0,9910,13 0,94..1,04
i, cm 0,94+0,42 0,74..1,13 [1,64%0,49***| 1,51..1,77 1,95+0,53™## | 1,75..2,16
MXnMNga, cm 0,39+0,07 0,36..0,43 |0,71+0,12***| 0,68...0,74 0,81+0,11™## | 0,76...0,85
MXIc, cm 0,69+0,08 0,64..0,72 [1,14%0,21***| 1,08..1,19 1,30+0,19™## | 1,23..1,37

TCJIKa, cm 0,3710,06 0,34..0,40 [0,71+0,10***| 0,69..0,74 | 0,75+0,06™ ** | 0,73..0,77
TCJ1Kc, cm 0,65+0,07 0,61..0,69 [1,19%0,19***| 1,14..1,24 | 1,37+0,19™## | 1,29..1,44

KOP, cm 1,49+0,12 1,44..1,54 1,44+0,16 1,40...1,49 1,50%0,18 1,43..1,57

KCP, cm 0,73+0,08 0,68..0,76  |0,59+0,13***| 0,55...0,64 0,56+0,09™ 0,53...0,60

DY, % 51,3%5,9 48,5..54,0 |[58,6%11,0**| 556..61,6 61,718,1™ # 58,5..64,8
TAPSE, cm 9,5%1,0 9,0..9,9 7,8%1,5%** 7/4..8,2 6,9+1,1™ ### 6,5..7,4
MAPSEcnx, cM 5,411,2 4,8..5,9 4,411,2%* 4,1..48 3,8+0,8™ ### 3,5..4,1
MAPSEMXn, cm 5,310,9 4,8..5,7 4,340,9** 4,1..4,6 3,7+0,9™ ## 3,3..4,0

[pumeyanue. J1B — neroyHas BeHa; MNBJ1A — npaBast BeTBb nerovHom aptepuy; J1N — neBoe npefcepame; Ao —aopTa,
MXXMa; MXKIMc — MexokenynoykoBas neperopogka B aguactony u cuctony; CIKa, CJHKe — cBoboaHas cTeHKka
N1eBOro xenygoyka B gnactony u cuctony; KAP, KCP — KoHeYHO-AMaCTONMMYECKUA N KOHEYHO-CUCTOSTNYECKNIA
pasmep kamepbl 1eBOr0 »enyaouka; ®Y — dpakumsa ykopodenus; TAPSE, MAPSEcx n MAPSEM»XN —amnnnTyaa
CUCTOMMYECKOTO [ABUXKEHUSA (PUOBPO3HOrO KOMbLia TPUKYCNUAANBHOMO, MATPaIbHOrO KnamnaHa B MpoeKLUmun CBOGOAHOM
CTEHKVM NEBOI0 XXeNyao4Ka 1 MeXOKenyao4KoBoi neperopoaky;” —p < 0,05, —p < 0,01, —p < 0,001 — fOCTOBEPHOCTH
pasHULbl MeX Ay NokasaTensaMmn ONbITHBIX FPYMM XKMBOTHbIX U KIMHUYECKM 340POBbIMY (KpUTepuii MaHHa — YUTHM);
#—p<0,05 ##—p< 0,071, ### —p < 0,001 — LOCTOBEPHOCTb PasHULblI MexXAy NoKasaTeNAMu ONbITHbIX TPy
YKMBOTHbIX (KpUTEPWit MaHHa — YUTHM).

Ha sxokapauorpammax 007bHBIX TUTIEPTPO(UUECKOW KapAHMOMHUOIIaTHeN KOIIeK
0e3 rernaTokapAuaabHbIX OCOKHEHHH (CM. Tabs1. 3) 10 CPAaBHEHUIO C TPYTITION KIWHU-
YeCKHU 37j0pPOBbIX JKUBOTHBIX YCTAHOBJIEHO JOCTOBepHOe yBemuueHue JIB, JIIT, M)KIIxa,
MIKTIc, TCJDK g, TCITXKc, @Y, nocroBepHoe ymeHbilieHHe KCP, TAPSE, MAPSE(cmk)
1 MAPSE(vxm). Y Koimek, 60/IbHBIX TeraToKapAuaabHbIM CHHIPOMOM, KOTODBIM BO3-
HUK KaK 0CJIO)KHeHHe rurnepTpodryecKoi KapZMOMHOIIaTUU, TI0 CPaBHEHHIO CO 3/I0pPO-
BBIMU KMBOTHBIMU YCTaHOBJIEHO AOCTOBepHOe yBenuueHue JIB, TIBJTA, JITI, M)XKIIxa,
MXTIc, TCJDK g, TCJIDKc, @Y, goctoBepHoe ymeHbleHre KCP, TAPSE, MAPSEcmx
1 MAPSEwmxn. CrieyeT OTMETHTb, UTO (DaKT pa3BUTHS rernaToKapAuaabHbIX 0C/I0KHEHHI
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00/TBHBIX KOLIIEK MH/YLUPOBa O0siee 3HAUMMBI BEHO3HBIN 3aCTOM B CUCTeMe JIeTOYHOU
BeHbI (JO0CTOBepHOe MoBbllleHWe JIB), Aunaranyio j1eBoro rnpezcepaus (40CTOBEpHOE
yBesnnueHue JIIT), KOHLIEHTpUUeCKYIO TUIIePTPOQUIO JIEBOTO JKeMy0uKa (JOCTOBEpHOE
yBennuenue MXKI1a, MXKIIc, TCJKa, TCJIXKc), moBellieHWe NorepeyHou KOHTpak-
TUIBHOCTA MUOKap/ia JIeBOro JKelyJouka (JocToBepHOe yBennueHre DY), CHUKeHre
MPOAOABLHON COKPaTUMOCTH MUOKapaa feBoro (MAPSEcik u MAPSEMKIT) 1 ripaBoro
xenynouka (TAPSE).

[JanbHeHuMY NCC/Iel0BaHUSIMU YCTaHOB/IEHbI OMOXUMIUeCKe TTapaMeTphl ChIBO-
POTKU KPOBU OO/IbHBIX TUTIePTPOPUUECKOl KapAUOMUOTIaTHeN KOLIeK B 3aBUCUMOCTH
OT Ha/IM4Ks rernaTokapJuaabHOro CUH/ApoMa (Tabm. 4).

Tabnvya 4

BuoxMMmyeckune nokasartesim CbIBOPOTKU KPOBU Y 60/IbHbIX rMnepTpoduueckoi
KapAvoMuonaTuei Koluek, OC/I0XKHEHHOW renaTtokapavanbHbIM CUHAPOMOM

BonbHble runepTpoduyeckoin KapauoMmmonaTmein KoWKu

3[0poBble KOLKKN

=20 CeoGopHble lenaTokapananbHbIl CUHAPOM
Mokasatensb (n=20) OT renaToKapauanbHoro PA (n=28) AP
cungpoma (n=55) B
MSD 95 % Cl M+SD 95 % Cl M1SD 95 % Cl
06wui
68,416,6|65,3..71,5 69,7+6,7 65,3..71,5 71,051 69,0...72,9
6enok, r/n

Anb6yMuHbl, 1/n | 31,2+3,2|29,7..32,7 30,5+3,8 29,4..31,5 28,2 + 3,9%*## 26,6...29,7

ANT, en/n 50,6 +12,0| 44,9..56,2 59,2+22,2 53,2..65,2 122,4 +£20,6*** 1114,4..130,4
ACT, en/n 29,7+7,6|26,1..332| 68,4+415™ 57,3..79,7 79,4 + 35,8+ 65,4..93,2

o, ea/n 34,5+11,3)29,2..39,8 42,2+15,2" 38,0...46,5 49,6 + 24,5%* 40,1..59,2
TponoHwuH, Hr/mn (0,03 +0,03( 0,01...0,03 0,210,11™ 0,17..0,23 0,25 1 0,10Q*x*### 0,22...0,29
Mouesua, | 68417 | 60.7,6 9.6+47 83..10,9 1252450 1 108..143
MMorb/n
KpeaTuHuH,

91,9+17,8/83,6..100,3| 1458+56,5 |[130,5..161,1| 189,2+80,3***## 1158,1..220,4

MKMoOnb/n

Mpumeyarne.” —p < 0,05 —p < 0,01, —p < 0,001 — LOCTOBEPHOCTb PasHMLbl MeX [y NoKa3aTeNsaAMM OMNbITHbIX Fpynmn
YKMBOTHbIX U KNMHUYECKUN 340POBbIMU (KpUTepuii MaHHa — YuTHu); # —p < 0,05; ## — p < 0,07; ### —p < 0,001 —
[IOCTOBEPHOCTb PasHuLbl Mexy NnokasaTensaMu OMbITHbIX FPYNM XKMBOTHbIX (KpUTepuin MaHHa — YUTHM).

B cpIBOpOTKe KPOBHM KollIeK, O0MbHBIX TUMepTpodrueCcKor KapJuoMuonaTrei
0e3 remaTokapAuaabHOTO CHHApPOMa (CM. Tabsl. 4), TI0 CpPaBHEHUIO C TPYMION K/IH-
HUYeCKU 3[J0POBBIX YKUBOTHBIX YCTAHOB/IEHO [O0CTOBEPHOE MOBBIIIIEHNEe aKTUBHOCTHU
AJIT, ACT, lI1®, KOHLeHTpaLuX TPOIIOHVWHA, MOYEBHHbBI U KDeaTUHUHA. Y KOLIeK,
OOMBHBIX rernmaToKapAuaabHBIM CUHPOMOM, KOTOPBIM BO3HUK KaK OCJIOKHEHUe
rurnepTpodurueckoil KapAMOMUOIIATUM, TI0 CPaBHEHUIO CO 3[J0POBBIMU XKUBOTHBIMU
YCTaHOBJIEHO /I0CTOBEPHOE TIOBbIIIIeHHWe ChIBOpOoTOUHOM akTuBHOCTU AJIT, ACT,
[P, cbIBOPOTOUHOW KOHLIEHTPALIMK TPOTIOHWHA, MOUEBUHBI U KpeaTUHWHA, CHUXe-
HUe ChIBOPOTOYHOM KOHI[eHTpAlMK anbOyMuHoB. CiielyeT OTMETUTD, UTO HaTHUHe
reraToKap/iiaJibHOrO CUHAPOMa Y OOJIbHBIX KOILIEK XapaKTepU30BaaoCh Oosee 3Ha-
YUMBIMU OMOXUMHYECKUMHU U3MEHEeHHUSIMU.
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3aknoyeHue

lenarokap/uanbHbIi CUHZPOM Yy KOIlIeK, BO3HUKIIMM KaK 0CI0KHeHHe Ha (oHe
runepTpopryeCcKoi KapAUuOMHUONAaTUN, XapaKTePU3yeTCs TsKeIbIM TeYeHueM, TUIo-
TepMUel, BbIpaXKeHHBIM TaxUITHO?, TaXUKap/ueil, TIOBbIIIIeHHeM BpeMeHH 00paTHOro
HAaroJIHeHHUs1 Kalr/UISIPOB KPOBBIO, 3aMe/ljIeHeM BHYTPYDKe Ty 0UKOBOM MPOBOAUMOCTH,
TOBBIIIIEHUEM BOJIbTa)Ka MpeJCepAHOro U »KeayJA0uKOBOro KOMIIeKCa Ha 3/1eKTpo-
KapZyorpamMmmax, paciliMpeHrdeM JIerOYHOM BeHbl, 3HAUUTE/IbHOM AuiaTalyei 1eBoro
npeficepAiusi, 5KCTpeMaJbHOM KOHLIeHTpHUUeCKoW runepTpodueli 1eBoro »Kenyouka,
TMOBBILIEHWEM MOMePeYHON KOHTPAaKTHU/IbHOCTU MUOKAp/a JIEBOT0 JKe/TyJ0uKa U CHIDKe-
HHeM NPOJI0/IbHOM COKPaTHMOCTH MUOKap/ia JIeBOTo U MPaBOro JKenyJ0uka, CHHAPOMOM
LIUTOJIM3a KapMOMHOLIUTOB, X0/IeCTa30M, runoanbOymuHemMueil. [ernaTokaparaabHbie
OCJIO’KHEHHS Y KOILIeK SIB/ISTFOTCS MapKepoM 0OoJiee TsKesioro TeueHus TuriepTpoduue-
CKOM Kap/[MOMMOIIaTHH.
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HayyHasi cTaTtbsi / Research article

MonekynsipHo-6uonormyeckunin mapkep BCL-2: aHanus
CEMEHHUKOB MNpu NpeHaTasbHOM BBe[EHUN 3CTPOreHOB
6enbiM nabopaTopHbIM MblLLaM

P.T. CynaiimaHoBa' g, A.H. KBouko?

"Yausepcuretr «PEABW3», 2. Cankm-ITemep6ype, Pocculickas ®edepayus
2CTaBpOMNO/IbCKUI rOCYAapCTBEHHBIN arpapHbIi YHUBEPCUTET,
2. Cmaspononb, Pocculickas @edepayust
> rimma2006@bk.ru

AnHoTanms. B npakTHyeckoil BeTepuHapHOH AesTe/IbHOCTH, a TaKkKe B HayYHbIX pa3paboTKax rnpu Aud-
(epeHLaNbHON JarHOCTHKE 3a00/1eBaHUI KUBOTHBIX OMYX0/IEBOW U HE OIyXO0/I€BOH IPHUPOZb! UCTIONB3YIOT
OZIMH U3 COBPEMEHHBIX METO/0B AUarHOCTHKH 3a00/1eBaHN — MMMYHOTMCTOXUMHUYECKOe UCC/IelOBaHUeE.
IIpeHaranbHOe B/IMSIHUE 5CTPOreHOB BIIOC/IeCTBUU NIPUBOAUT K HapYLIEHHUIO PelpOAyKTUBHOM CHCTeMBI
BO B3DOCJIOM OpraHu3Me, KOTOpOe CONPOBOJKAAeTCs Mapasule/lbHbIM POCTOM MOMOJIOZIeBIINX Cy4aeB pakKa
CTepOH/03aBUCUMBIX OPTraHOB [TOTOMCTBA: CEMEHHUKOB, SIMYHUKOB. Lle/b nccneioBaHNsl — UMMYHOTHUCTOXH-
MMYeCKHUid aHam3 Mapkepa Bcl-2 npu npeHaTtanbHOM BO3/eCTBUM Pa3/IMUHBIX /103 CHHTETHUECKOTO aHasIora
3CTpOreHa CHH3CTPOJIa HA CEMEHHUKH MOTOMCTBA OesibIx OecriopofiHbIX 1abopaTopHbIX Mblieit. [Tocie depTu-
nr3auyy 6epeMeHHBIX CaMOK pa3fie/iIv Ha 3 TPyl — OJHA MHTaKTHas U Be SKCIIepUMeHTaslbHble TPYIIIIbL.
WHTakTHast rpymnma — 6e3 Bo3aelicteus (n = 10). ITepBoii 3kcriepuMenTansHoM rpymme C-25 (n = 13) BBogunu
5CTPOreHOBBIH MpenapaT CUHeCTPoJ/I B BHJe 2 % Mac/sHOIo pacTBopa B fjo3e 25 MKI/KI. BTopoii skcnieprmeH-
Ta/lbHOM rpymre (n = 13) BBOAWIN 3CTPOTeHOBBIN NperapaTr CHHeCTPOJI B BUJe 2 % Mac/IsHOTO pacTBopa B fj03e
40 Mxr/KT. [To JOCTHKeHHIO M0/I0BO3PEJIOro Bo3pacTa IOTOMCTBO BbIBOAU/IM U3 SKCIIepuMeHTa. FIMMyHOTrHUCTO-
XMMHAYeCKUI aHan3 MPOBOAWIIN Ha cpe3ax C napadMHOBbBIX OJIOKOB CeMEHHHUKOB MOTOMCTBA, Npe/jHa3HaueH-
HBIX /11 CTaHZAPTHOTO MOP(OJIOrHUeCcKOro UCC/Ie[loBaHusl, ONpe/ie/isiyii MapKep HHruburopa aronrosa Bcl-2,
Ha T10Ka3aTesIsiX K/IeTOUHBIX 371eMeHTOB MY)KCKHX T10/I0BBIX JKeJle3 TOTOMCTBA: ClIepMaTOrOHKH, CIIepMaToLUTEI,
CriepMaTH/bl, CIepMaTo301 b, KneTku Jlelaura. Sxkcrpeccust Mapkepa Bel-2 npy Bo3ieliCTBUYM CUHTETHYECKOTO
Tiperniapara CHH3CTpoJ/a B fio3ax 25 1 40 MKI/KT MoKasasa, 4YTO KOJIM4eCTBO MO3UTUBHO OKpalleHHBIX KIeTOK
B CT1epMaTOTOHUSIX yBeIU4MI0Ch Ha 8,6 1 9,4 % COOTBeTCTBEHHO M0 CPaBHEHUIO C MHTAKTHOM rpymmoii. [Ipu
CpaBHUTE/IbHOM aHa/IM3e UHTAKTHOM IPYIIIbI C SKCIlepuMeHTalbHbIMU Ipynamu C-25 u C-40 skcripeccust
Mapkepa Bcl-2 B k/ieTkax CriepMaToLMTOB U CIiepMaTo30Max pa3aruuii He roKasana, Hab/o[anoch He3Hauu-
TeJbHOE yBe/IMUeHHe NO3UTHBHO-O0KPallleHHbIX K/IeTOK B criepMarrziax. [Tokasarens sKkcripeccuu Mapkepa Bel-2
B 3KCIlepuMeHTabHbIX rpymnmnax C-25 u C-40 ymeHsiuics B kietkax Jlefiaura Ha 56,0 (P < 0,05) u 60,0 %
(P < 0,05) cooTBeTCTBEHHO. BBe/jleHre CHHTeTHYECKOTO aHa/lora 3CTpOreHa CUHICTPOJIA B TTePUOZ, 3aKIaK1
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TIOJIOBBIX JKeJle3 I10/jad IPUBOJUT K HapyLIeHHI0 MOP(0o/IOruM B ceMeHHHKax BO B3pOC/IoM repuoze. [Tokasaresns
3KcIpeccuy Mapkepa Bcl-2 B skcrieprmenTansHbix rpymmnax C-25 u C-40 ymeHbIIWICs B KileTkax Jleiigura,
YTO MPUBO/UT K arlONTOTHUECKOM rnbey KIeTOK, OTBEUAIOILHX 3a BLIPAOOTKY MY)KCKOTO I10/I0BOTO FTOPMOHA
TecTocTepoHa. [To/yueHHbIe pe3ysbTaThl MOTYT ObITh HCITI0/IH30BaHbI MPY BEIOOPE ONTHMAITbHBIX [03 BBE/IEHHS
CHHTeTHYeCKOI0 aHaJlora 3CTPOreHa CHHeCTpO/a B MpeHaTasbHbIN TIeproz,.

KiroueBble c10Ba: MapKep MHIMOUTOP arionTo3a, CHHICTPOJI, IOTOMCTBO, FOHA/IbI, IPeHaTalbHOoe BO3-
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Molecular biological marker BCL-2: testis analysis in prenatal
injection of estrogen to white laboratory mice

Rimma T. Sulaimanova' g,Andrey N. Kvochko?

'Reaviz University, Saint-Petersburg, Russian Federation
2Stavropol State Agrarian University, Stavropol, Russian Federation
> rimma2006@bk.ru

Abstract. Inmunohistochemical study is one of the modern methods of disease diagnostics used in practical
veterinary practice, as well as in scientific developments in differential diagnostics of animal diseases of tumour
and non-tumour nature. Prenatal influence of estrogens results in reproductive system disorders in an adult
organism which is accompanied by parallel growth of steroid dependent cancers of the offspring: testicles and
ovaries. The aim of the study was to perform immunohistochemical analysis of Bcl-2 marker during prenatal
exposure to different doses of the synthetic estrogen analogue Sinestrol in the testes of the offspring of white
non-pedigreed laboratory mice. After fertilization, the pregnant females were divided into 3 groups, one intact
and two experimental groups. The intact group was unaffected (n = 10). The first experimental group, C-25 (n =
13), was injected with the estrogen drug Sinestrol in the form of a 2 % oil solution at a dose of 25 pg/kg. The
second experimental group (n = 13) was given the estrogen preparation Sinestrol in the form of 2 % oil solution
in a dose of 40 mkg/kg. When the offspring reached sexual maturity, they were removed from the experiment.
Immunohistochemical analysis was carried out on sections from paraffin blocks of testes of progeny intended
for standard morphological study, the marker of apoptosis inhibitor Bcl-2 was determined on indices of cellular
elements of male glands of progeny: spermatogonia, spermatocytes, sperm-tides, spermatozoa and Leydig cells.
Expression of Bcl-2 marker upon exposure to the synthetic drug Sinestrol at doses of 25 and 40 pg/kg showed that
the number of positively stained cells in spermatogonia increased by 8.6 and 9.4 % respectively compared to the
intact group. When the intact group was compared with experimental groups C-25 and C-40, the expression of
Bcl-2 marker in spermatocyte cells and spermatozoa showed no difference, a slight increase in positively stained
cells in spermatids was observed. Bcl-2 marker expression rate in experimental groups C 25 and C-40 decreased
in Leydig cells by 56.0 (P < 0.05) and 60.0 % (P < 0.05), respectively. Administration of the synthetic estrogen
analogue Sinestrol during fetal gland initiation resulted in impaired morphology in the testes in adulthood. The
expression index of Bcl-2 marker in experimental groups C-25 and C-40 decreased in Leydig cells, resulting in
apoptotic cell death, which is responsible for production of male sex hormone testosterone. The results can be
used to select optimal doses of the synthetic estrogen analogue Sinestrol in the prenatal period.

Keywords: marker apoptosis inhibitor, Sinestrol, progeny, gonads, prenatal exposure
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BeepeHue

B BeTepriHapHOI1 Me/iULIMHE B KaUueCTBe OHOTO U3 COBPeMEHHbIX METO/I0B /JUarHo-
CTUKU 3a00/1eBaHUM )KUBOTHBIX MTPUMEHSIETCSI UMMYHOTUCTOXUMHUUECKOe HCCIie/loBaHe.
Mertop vcrione3yeTcs Kak B jieueOHOM MPaKTHKe, TakK M B HAyUHBIX pa3paboTKax mpu Juc-
(bepeHIaBHOM TUArHOCTHKe 3a00/1eBaHMIA Oy X0/IeBOM 1 HEOIyX0/1eBOW pupozsl [1].

LleHTpasbHOE MeCTO B U3y4YeHUU pery/siliuM MpoLiecca anorro3a 3aHUMaloT Mo-
neKysnsipHble Oesiku cemeiicTBa Bcl-2, KOTOpble OTpaXkalOT CHUHTeTHYeCKKe TIPOLieCChl,
MpoTeKarolljye B K/eTKax U TKaHsIX OpraHoB yejioBeKa U )KUBOTHbIX. benku Bcl-2 Ha-
XOJSATCS B MOCTOSIHHOM JIMHaMHUYeCKOM PaBHOBECHH, SIB/ISIOTCS ()aKTOPOM BbKMBaHUSI
K/IeTOK OPraHOB, 3alllMiI[asi ee OT [IPOrpPaMMHPOBAHHOM ribe/y. B HayuHbIX MCTOUHHKAX
CUMTAeTCs], UTO COOTHOIIIEHHe aKTUBHBIX opM OenkoB Bcl-2 onpezensier paBHOBecHe
MEX/y )KU3HBIO U CMEPThIO KJIeTKH [2—4].

Omnpenenenuve 6enkoB cemeticTBa Bcl-2 B K/ieTKax ¥ TKaHSIX OPraHOB BBITIOJTHSIFOT
UT'X-MeTo#oM, OCHOBaHHBIM Ha JleTeKL[MH YPOBHs Oesika B K/IeTKe U TI03BOJISIFOIIeM
BBISIBUTB 3Kcripeccuto Bcl-2 [5].

YMeHbIlIeHHe KOHLIeHTpaluu Bcl-2 nMpuBoguT K amonToThyeckoi rubesnu Kie-
TOK, TOTJja KaK CBEPX3KCIIPeCCHs ero 3aluilaeT KJIeTKU OT cMepTy. B cBoro ouepeab
B CTPYKTYpax sifiep opraHoB reH Bcl-2 BbinonHseT (yHKLMIO HEraTUBHOTO perymnsTopa
arronrosa [6].

[TpeHaranbHOe BAMsIHUE SCTPOTeHOB HA PaHHUX CTaJUsIX aHTeHaTbHOTO Pa3BUTHS,
B 0COOEHHOCTH TePUOAA 3aK/IaZKH PeNPOAYKTUBHBIX OPraHOB MPUBOAUT K HAPYIIEHHUIO
pa3Hoo6pa3HbIX MOP(}OIOTHUeCKIX 3MeHEeHHH B OpraHax, MpOosIB/ISIOIIMXCS B [TOCTHA-
Ta/IbHOM YKU3HU Y Pa3HbIX BU/IOB )KUBOTHBIX, 0COOEHHO TMPU MPOBEJIEHUH NCKYCCTBEHHOTO
oceMeHeHus [7-9].

Co3panue Mozeny C 3KCIiepuMeHTalbHbIMU )KUBOTHBIMH — Ba)kKHBIN aCIeKT
KJIMHUUeCKHX UCC/Iel0BaHUM, TaK KaK OT KaueCTBa UCC/IeyeMOl MoJiesi 3aBUCUT
000CHOBaHHOCTD (hyHJ@AMEeHTATbHBIX BHIBOJJOB, MEXaHM3MOB pa3BUTHS 3a00sieBaHuUM,
pe3y/bTaToB JOK/IMHUUE CKUX UCIIBITAaHUN UCTI0Ib3yeMbIX MeJUKaMeHTO3HbIX Tpera-
patoB [10, 11].

[TpeHaranbHOE 3KCIlepUMeHTabHOe UCCIe[0BaHNe BIUSHUS U U3yueHUs TIoC/e]-
CTBUI MPUMEHEHUS MPernaparoB ¢ 3CTPOreHHOW aKTUBHOCTBIO SIB/ISIeTCS aKTya bHOMN
Y MaJIou3yueHHOU HayuyHOU TIpo61eMoH.

Henb uccaegoBaHua — UMMYHOTMCTOXMMHYECKUM aHanu3 Mapkepa Bcl-2 mpu
rpeHaTaJbHOM BO3/|eiCTBUM Pa3/MYHbIX 03 CHHTETUUeCKOro aHasora 3CTporeHa
CHHACTPOJIa Ha CeMEeHHHUKH MTOTOMCTBA 0esTbix 6ecriopoJHbIX 1a00paTOPHBIX MBIIIEH.

VETERINARY SCIENCE 275



Cynatimamoea P.T., Keouko A.H. Becthuk PY/ITH. Cepusi: ArpoHOMUsI U )KUBOTHOBOZCTBO. 2023. T. 18. Ne 2. C. 273-281

MaTepMaHbl n MeToabl nccnepgoBaHuna

OKCrneprUMeHT BBITIO/THEH Ha caMKax (n = 36) 1 camrjax (n = 9) 6esbix 1abopaTopHbIX
MbILLel Maccoit 19...21 . DKCriepuMeHTasbHble KUBOTHbBIE COZIep Ka/liCh B CTaHapT-
HBIX YCJIOBUSX IPU KPYIVIOCYyTOYHOM JOCTYIIe K BOZle U nuille. Bce sKCriepuMeHTHI,
YXOZ, U cOoZleprKaHue OCYILLeCTB/ISIMCh B COOTBeTCTBUU C JupekTtrBoii 2010/63/EU
EBpomnelickoro napsaMmenTa 1 CoBeTa eBpOMNeNCKOro COr3a M0 OXpaHe KUBOTHBIX,
HCTIO/Ib3yeMbIX B HayUHBIX Lesisax. [loce gepTuiv3anyy 6epeMeHHBIX CaMOK pasze-
JIWJIY Ha 3 IPyMIlbl — OfIHA MHTAKTHAs U [iBe SKCIlepuMeHTasIbHble rpyIisl. [IprHumas
BO BHMMaHUe (pU3M0I0rUueCcKyt0 SKCIPeCCHI0 TOPMOHOB MbILIel KaKJ0l caMKe B OT-
JeIbHOCTHY Ha ctaguu recrauuu E 11.5 6epeMeHHOCTH B OFHO U TOXe BpeMsi CYTOK,
OJJHOKPaTHO, BHYTPUMBILLIEUHO BBOAW/IN Pa3/IMyHbIe J03bl UCC/IeAYEMbIX MperapaToB.
WHTakTHas rpymna — 6e3 Bo3zetictust (n = 10). ITepBoii 3KCTiepUMeHTaIbHOM TPYTIIe
C-25 (n = 13) BBOAWIN 3CTPOTe€HOBBIN MperapaT CUHeCTPOJI B BUjie 2 % Mac/sTHOTO
pacTBopa B f103e 25 MKI/KT. Bropoli skcnepumeHnTanbHoM rpymne C-40 (n = 13) BBO-
JIAA 3CTPOTeHOBBIN Npernapar CHHeCTPOos B BUe 2 % Mac/sHOro pacTBopa B fo3e 40
MKI/KT. PacueTs! 3¢h(eKTUBHOCTH /103 TpernaparoB POBOJU/IN B COOTBETCTBUHU C KO3(-
¢buLMeHTOM /17151 TepepacueTa /103 Bell[eCTB B MKI/KT AJisi mbiteid' [12, 13]. Beegerue
JIeKapCTBEHHBIX CPeZCTB B 3KCIIepUMeHTe ITPOBOAW/IM 0 MeToAnueCKUM peKoMeH/1a-
L[USIM H3yueHUsT OOIIeTOKCHUCKOTO JIeMCTBUS (papMaKoornueckux BerjecTs?. [1o msTh
SKCIIepUMeHTa/IbHBIX JKUBOTHBIX, POJKJEHHBIX OT CAMOK KayK[0 PYIIIIbI, OCTaBJIs/IN
C MaTephblo /10 OAHOI0 MecsLia, oC/Ie Yero rnoayyeHHoe MOTOMCTBO (N = 15) — OTAenbHO
CaMLIOB ¥ CaMOK — OTCakUBaJIv B K/IeTKU. [10 OCTH)KeHHIO 110/10BO3pesIoro Bo3pacTa-
MOTOMCTBO BBIBOAW/IM U3 3KCIIepUMeEHTa B a3y gusctpyca. Onpegesnsiii 3CTpaabHbI
LIMKJI, UCTI0/Ib3YS BlaTa/IMIIHbIe Ma3Ky, OKpallieHHbIe 1o kpurepussMm M.C. Cora [14].

VIMMyHOTHCTOXMMHYeCKUIA aHaJT|3 TIPOBOJW/IA Ha CeMEeHHHKaX MOTOMCTBa OeJTbix
nabopaTopHbBIX MbIIIel, (GHUKCALMI0 U TUCTOIOTUUECKYIO TTPOBOJKY OCYIIleCTB/IS/IH
T0 CTaHAApTHOM cxeMe. [ToficueT CTPyKTYp CEMEHHMKOB [TOTOMCTBA IPOM3BOJUIN TIO,
MMMeDPCHOHHBIM 00BeKTHBOM Ha CTaH/apTHBIX 10X 3peHus 90°.

VIMMyHOTHUCTOXMMHUUECKAM METO/[OM OTIpe/ie/IsyTi MapKep MHTMOUTOpa aromnTo3a
Bcl-2. AHanu3 poBou/H Ha cpe3ax C napaHOBLIX OJIOKOB CeMEHHUKOB TIOTOMCTBA,
TNpe/iHa3HAYeHHBIX |71 CTaHAapTHOro0 MOp(0oI0ruyeckoro nccaenoBanust. [lapaguHoBble
cpes3bl AerapaMHUPOBa/IX U PerupaTrvpoBasiu M0 CTaHJAPTHOW MeTOZMKe, UCTI0b3Ys
HeIpsIMYI0 CTPeNnTaBUANH-OMOTHHOBYIO cucteMy AeTekiyu Leica BOND (Novocastra™,
Tepmanus) ayis mbitu (Mouse Monoclonal Antibody Bcl-2 Oncoprotein. Knon N-19,
pa3Besienue: 1:300) mo pekoMeHaimu nmpousBoauTesiss Santa Cruz Biotechnology
(CIIA). I'mcTonornyeckue cpesbl TOMLWHON 4 MKM OKDAllIMBa/IX C [IOMOILIBI0 UMMY-
HoructocteitHepa Leica Microsystems Bond™ (I'epmanusi). B 10 nossix 3peHusi npu
yBemueHnr X100 mMpoBoAMIack OLjeHKa OKpallleHHbIX MperapaToB Kaxoro oopasia

' Xabpues PY, PykoBOACTBO MO 9KCNepYMEHTaNbHOMY M3Y4eHMIO HOBbIX GapMaKonornieckux sellecTts. M.: MeanumHa, 2005. C. 49—51
2MeToanyeckune ykasaHus no nsyyeHuto o6LLeTOKCMYecKoro AeicTeusa hapmakonornyeckux setecTs / E.B. Apsamacues,
T.A. TycbkoBa, W1.B. Bepesosckasi; nog pea. PY. Xabpuesa. M.: MeaunumHa, 2005. C. 41—54.

3 [vcTonornyeckas TexHvika / B.B. Cemyenko, C.A. bapatukoBa, B./. HosapuH, B.H. AptembeB. OMck: OMckas obnactHasa Tunorpadus,
2006. 290 c.
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C WCI0/Ib30BaHMEM CBETOBOrO0 MUKpOcCKorma Leica. CpepgHee 4KC/I0 TTO/I0KUTETbHbBIX
K aHTUr'eHaM KJ/IeTOK BBIUMCJIS/IM COOTHOLLIEHHEM C K/IeTKaMU, B KOTOPBIX 3TU aHTUIeHbI
He onpefiensinvch (Ha 100 mpocunTaHHbBIX K/IE€TOK).

Oxkcrpeccuto Mapkepa Bcl-2 orieHrBanm B ceMeHHMKaXx OTOMCTBA: CIIePMaTOrOHKSIX,
criepMaToLMTax, CriepMaruzax, CriepMaro3onax, Kiaetkax Jledura.

Craructiyeckyro 00paboTKy OCYIIeCTBISUIH C MCI0/Ib30BaHKEM MPOrpaMMBI Statistica
7.0 (StatSoft, CIITIA). TTo Ka)XoMy rapaMeTpy BBIUUC/ISIIA CpefiHee apudmMeTHyeckoe
3HauyeHUe U ero CTaHAapTHY omubKy (M + SD). [JocToBepHOCTh M3MeHeHHit OL{eHHBa-
JIY C IOMOLLBI0 MeToZia Kpackesia— Yomnuca, pasiuuus orpezesisyiv Py JOCTUTHYTOM
ypoBHe 3HaunmocTH P < 0,05.

Pe3yanaTb| nccnepoBaHnAa n o6cy)|(p,eHV|e

Pe3ysnbTathl 3KCIIpeccuy Mapkepa Bcl-2 ceMeHHMKOB MOTOMCTBA J1ab0paTOPHBIX
MBIITIel TIPU MpeHaTaJ LHOM BBe/l[eHNH CUHTEeTUUeCKOro Tiperiapara CUH3CTPOJT TpHBe-
JleHbI B Tab/vLle ¥ Ha puc. 1-3.

KonuuyecTBo Bcl-2 MUMMYHOMO3UTUBHbIX KJIETOK B CEMEHHMKAaX NOTOMCTBA
6enbix 6ecnopoAHbIX 1abopaTOPHbIX MbILLEl NPU NPeHaTaNbHOM BBeAEHUM
CMHTETMYECKOro Npenaparta CUH3CTPON

MokasaTtenu WHTaKTHasa C-25 C-40

KneTku cnepmaToroHves B 3MMTENINN USBUTOrO CEMEHHOro
KaHanbua

KneTku cnepmaToLMTOB B 3MUTENUU U3BUTOMO CEMEHHOIO
KaHanbua

KneTku cnepmaTtug B anuTennm U3BUTOro CEMeHHOro
KaHanbua

KneTku cnepmato3ougoB B NpocBeTe U3BUTOrO CEMEHHOro
KaHanbua

KneTku Jleiigura B cCoeAUHNUTENBHOTKAHHOW CTPOME MeXay
M3BUTbIMU CEMEHHbIMM KaHasbLiaMm

254+18 27,6+£1,7 278+1,5

29,2 +1,3 29,6 £2,1 29,4+1,1

24,8+0,8 25,8+0,8 26,0%1,1

119,4+0,5 117,8+0,9 116,9+1,9

50+0,7 2,2+0,8* 2,0+0,7*

[pumeyanme. * P < 0,05 B CpaBHEHWUWN C MHTAKTHOWN rpynmnon.

Number of Bcl-2 immunopositive cells in testes of outbred laboratory
mice offspring after prenatal injection of Sinestrol synthetic drug

Indicators Control C-25 C-40
Spermatogonian cells in epithelium of convoluted seminiferous 25.4+1.8 27.641.7 278415
tubule
;Supbeurlr:atocyte cells in epithelium of convoluted seminiferous 202413 20.6+2.1 20.4+11
Spermatid cells in epithelium of convoluted seminiferous tubule| 24.8+0.8 25.8+0.8 26.0%1.1
Sperm cells in lumen of convoluted seminiferous tubule 119.410.5 117.8+0.9 116.9+1.9

Leydig cells in connective tissue stroma between convoluted

o 5.0£0.7 2.2+0.8* 2.0+0.7*
seminiferous tubules

Note: *P < 0.05 in comparison with the control group.
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[Mokasarens skcripeccun Mapkepa Bcl-2 B rpynmax C-25 u C-40 yBemMuuics B KJIeTKax
CIepMaTroroHUeB B STUTEIUHA U3BUTOIO CEMEeHHOro KaHasiblia Ha 8,6 u 9,4 % no cpaBHe-
HUIO C MIHTaKTHOM T'PYTIIOHN, UTO COIVIaCyeTCsI C pe3y/IkTaTaMU 3apyOeXKHBIX aBTOPOB [3, 5,
15]. B akcniepumeHTasibHbIX rpyriax C-25 v C-40 B K/eTKax CriepMaTOLIMTOB B SMUTETAN
M3BUTOIO CEMEHHOI'0 KaHa/lbl{a YPOBEHb KCIPECCUU 3HAYUMBbIX Pa3/IMUYMi He BbISIBUIL.
B k/ieTKax criepMatizioB B 00eMX SKCIIePUMEHTATBHBIX IPYTITaxX MPOU30IIUI0 He3HAUUTe b
HO yBeJIMueHre KOJIMYeCTBa MO3UTUBHO OKPALlleHHbIX K/IeTOK KCIpeccuy Mapkepa Bel-2.
B skcniepumeHTanbHbIX rpymmnax C-25 v C-40 B K/ieTKax CriepMaThoB 3HaUMMBIX Pa3IAuni
B TIOKa3aTe/isix SKCrpeccuy Mapkepa Bcl-2 He 6b110 BbisiBiieHO. CpaBHUTETLHBIN aHA N3
C MHTAaKTHOM IPYTIINON MOKa3asl, YTo B 3KCriepuMeHTaibHbIX rpyrmax C-25 u C-40 npousoniio
CTaTUCTUUECKU 3HAUMMOE YMeHbllIeHe CTelleH! SKCrpeccriu Mapkepa Bcl-2 konryectBa
MO3UTUBHO OKpaIlleHHbIX K/IeTOK Jlelijura B (JIOSIX COeAVHUTEe/IbHOM TKaHU MeXXy U3BU-
TBIMU CeMeHHBIMH KaHasbilamu Ha 56,0 (P < 0,05) u 60,0 % (P < 0,05) cooTBeTCTBEHHO.

Puc. 1. CeMeHHVK NOTOMCTBA MHTaKTHOW rpynnbl. UIMX-peakumns Ha mapkep Bcl-2.
[oKpacka aaep reMaTtokCunHom. x100
VICTOYHMK: BbIMOTHEHO aBTOPaMu

Fig. 1. Testis of the intact group offspring. IHC reaction to Bcl-2 marker.
Nucleus staining with hematoxylin. x100
Source: made by the authors

Puc. 2. CeMeHHMK NOTOMCTBA 3KCNepUMEHTanbHoM rpynmbl C-25 Mkr/kr. NIMX-peakumns Ha Mapkep
Bcl-2. Iokpacka saep reMaTokcuamHoMm. x100

VICTOYHMK: BBINOSTHEHO aBTOpaMu

Fig. 2. Testis of the experimental group offspring (C-25 pg/kg). IHC reaction to Bcl-2 marker. Nucleus
staining with hematoxylin. x100

Source: made by the authors
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Puc. 3. CeMeHHNK NOTOMCTBa aKcnepuMeHTanbHom rpynnbl C-40 MKI/Kr.
WNI"X-peakums Ha mapkep Bcl-2. lokpacka saep reMaTokeuanmHom. x100
MIcTOYHMK: BBINONHEHO aBTOPaMM

Fig. 3. Testis of the experimental group offspring (C-40 pg/kg). IHC reaction to Bcl-2 marker.
Nucleus staining with hematoxylin. x100
Source: made by the authors

Takum o6pa3om, sKkcnipeccusi Mapkepa Bcl-2 nipu Bo3geicTBUM CHHTeTHYECKOTO
npemnapara CUH3CTpO/a B fjo3ax 25 u 40 MKI/KT TOKa3a/aa, YTO KOJUUeCTBO MO3U-
TUBHO OKPAIlleHHBIX KJIeTOK B ClIepMaTOrOHUSX yBeIuunioch Ha 8,6 u 9,4 % coot-
BETCTBEHHO, 110 CPaBHEHUIO C UHTAKTHOM rpynmnoi. [Ipy cpaBHUTe/IbHOM aHau3e
WHTAKTHOM TPyTIbI C 3KCIepuMeHTaabHbIMU Tpynmnamu C-25 u C-40 skcrnpeccus
Mapkepa Bcl-2 B k/1eTkax CriepMaToLjMTOB U CIIePMaTO30M/1aX pa3/Murii He MOKas3a-
na, Hab/r0ja/10Ch He3HAUMTeIbHOe YBeTnUeHre MO3UTUBHO-OKpaIlleHHbIX K/IeTOK
B criepmaTtrax. [Toka3zaTenb skcnpeccuu Mapkepa Bcl-2 B skcriepuMeHTanbHbIX
rpynnax C-25 u C-40 ymenbluu/cs B kiaetkax Jleiaura Ha 56,0 (P < 0,05) u 60,0 %
(P <0,05) cooTBeTCTBEHHO.

3akoyeHue

MoskHO nipeAnosiarath, UTo BBeleHre CUHTEeTUYEeCKOT0 aHasIora 3CTporeHa CUHI-
CTpOJia B NepHO/, 3aK/1a/IKH MOJOBBIX JKeJle3 I710/ia PUBOAUT K HapyLleHH0 MOP(hOI0ruu
B CeMeHHMKax BO B3poc/ioM nepuoge. [Tokasarens skcrnpeccur Mapkepa Bcl-2 B skcre-
puMeHTa bHbIX rpynmnax C-25 u C-40 ymeHbIIWICS B KneTKax Jleliaura, uTo BbI3BajIo
aronTOTUUeCKYI0 TH0e/b KIeTOK, OTBeUarol[HX 3a BEIPAOOTKY MY>XCKOT'O TI0JIOBOTO
ropMoOHa TecTocTepoHa. [TosyueHHbIe pe3y/bTaThl MOTYT ObITH MCITO/Ib30BaHbI MPU
BbIOOpE ONTHUMA/BHBIX [03 BBeIeHHUsSI CAHTeTUUeCKOTO aHasora 3CTPoreHa CHHeCTpoJIa
B [IpeHaTasbHbIN [1epuof,.
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HayyHas ctaTbsi / Research article

MpoeKTHbIN NOAX0A B CeNIEKLMOHHbIX NporpaMmmMax
Ans obecneyeHns NpoLoOBO/IbCTBEHHON 6€30MacHOCTH
3anagHoi Cnbupum

0.A.F0coBa -~ = T1.H. Hukonaes

OMCcKuit arpapHbIf Hay4YHbIN LIeHTP, 2. Omck, Poccutickas @edepayus
X yusova@anc55.ru

AnHoranus. PaccMoTpeHbI 3Tanbl pa3paboTKK U peasM3aliiy POeKTa Jijis PeLlleH sl 0CHOBHBIX BOIIPOCOB
CeJIeKI[MOHHBIX NporpamM. McciieoBaHust IpoBe/ieHb! C UCI0/Ib30BaHHEM SMIIMPHUUeCKUX MeTOJ0B U MapKeTHH-
TOBOM CTpaTeruy. YTpaB/eHHe [IPOeKTaMH SIB/ISIeTCs YaCThI0 CUCTeMbl MeHe/KMeHTa NpeJTIpUsiTYs, B JAHHOM
ciryuae — OMCKOT0 arpapHOro HayyHoro LieHTpa. Hauue yeTkoro, 3apaHee orpe/ie/ieHHOTO 1/1aHa MUHUMU-
3aLIMU PUCKOB, a Takxe 3 eKTUBHOTO yrpaB/ieHus W3MeHeHHsIMH — KITF0UeBOU (hakTop ycriexa pOeKTHOTO
yTIpaB/ieHusl. Y UUThIBasi U3BeCTHbIe OTPaHUUeHHsT TaKOTO TI0AX0/a: (PUHaHCOBbIe, BpeMeHHbIe 1 Ue/loBeuecKue,
aBTOPBI OCHOBHOE BHUMaHHe Y/e/IW/IH TPeThel COCTaB/IsAoIel, B UaCTHOCTH: OpPraHU3alluOHHON CTPYKTYPe,
POJIH, OTBETCTBEHHOCTH U B3aUMO/eMCTBHUIO K&XKZ0T0 ero 4ieHa. IToka3aHo, UTo IpY YCJIOBUX UETKOTO pasfe-
JIEHUSI POJIeH JOCTUraroTCsl cTabunu3arys paboT 1 MUHUMU3aLUsl OTK/IOHEHHH OT YTBep>K/|eHHOT0 3aKa3uMKOM
IUlaHa, obecreyrBaolLiie yBeIMYeHe YHMCTOro J0X0/a P MUHUMAJIbHBIX 3aTPaTax — OCHOBHOW KpUTepHi
9KOHOMHYeCKOH 3¢ deKTUBHOCTH B arpapHOM cektope. CriesiaH BbIBOJ, 0 He0OXOJUMOCTH B COBPEMEHHBIX
peanusx CTPOUThH CeJIeKLIMOHHBIE POrpaMMbl He Ha UHTYUTUBHOM MOAXO0/ie, a TIPU YeTKO OpraHn30BaHHOM
TIaHMPOBAHHUY, HauKHasi C 3Tara KCIePTHOH OIIeHKH 3HAUMMOCTH U 3aKaHUMBasi SKOHOMHUECKOW OL{eHKOH ero
s¢dekrrBHOCTH. PaspabotaH 6a30BbIii NPOEKT — I/1aH peanu3aliu CesleKIIMOHHBIX IPOrpaMM, TIPUMeHHUMBbIH
B TIPOM3BO/ICTBEHHBIX YCJIOBUSX CeJIeKLIMOHHBIX TIPeTIpPUSATHI.

KitroueBble c/10Ba: IIPOU3BO/CTBO COPTA, IIPOEKT, MAPKETHHI, PbIHOK, PUCK, CeJIeKLIUsI

3asB/ieHHe 0 KOHQIMKTe HHTEPeCcoB. ABTOPHI 3asIB/ISOT 06 OTCYTCTBHY KOH(IMKTA MHTEPECOB.
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Project approach in breeding programs
to ensure food security in Western Siberia

OksanaA. Yusova g, Petr N. Nikolaev

Omsk Agrarian Scientific Center, Omsk, Russian Federation
X< yusova@anc55.ru

Abstract. The stages of development and implementation of the project for solving the main issues of
breeding programs were considered. The studies were carried out using empirical methods and a marketing
strategy. Project management is a part of the enterprise management system, in this case, Omsk Agrarian Research
Center. Having a clear, predetermined risk mitigation plan as well as effective change management is a key
success factor for project management. Given the well-known limitations of this approach: financial, time and
human — the authors focused on the third component, in particular, organizational structure, role, responsibility
and interaction of each of its members. It was shown that, under the condition of a clear division of roles,
stabilization of work and minimization of deviations from the plan approved by the customer were achieved. It
led to an increase in net income at minimal cost — the main criterion for economic efficiency in the agricultural
sector. As a result, in modern realities, it is necessary to build breeding programs not on an intuitive approach,
but with well-organized planning, starting from the stage of expert assessment of significance and ending with
an economic assessment of its effectiveness. A basic project was developed — a plan for the implementation of
breeding programs, applicable in production conditions of breeding enterprises.
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BeepeHue

VIHTeHCUBHBIN TIOMCK Harbosiee 3¢ heKTUBHBIX (HOPM M METOZOB TIPOEKTHOM [1esi-
TebHOCTH, C IPUMeHeHreM KOTOPBIX 3HAUMTe/TbHO TIOBBICUTCS MPOAYKTUBHOCTE UCCIIe-
JIOBaHUM, IB/ISIETCS aKTyaIbHbIM HarpaB/ieHHeM B arpapHoii HayuHoi cdepe. OCHOBHast
nipo6sieMaTHKa TPY 3TOM 3aK/TIOUaeTCsl B HeZIOCTaTOUHOM U3YUeHHOCTH (C SKOHOMUYe CKOM
TOYKH 3peHus1) 3HeKTUBHOCTU TPUMEHEHUS JaHHBIX NMPOeKTOB. Takxe He0OX0AUMO
OIMMCaHre KOHKPETHBIX TPUMEPOB UX MPUMEHEeHHs], KOTOpbIe MOTJIN ObI CTaTh METO/HU-
YyeCKol OCHOBOM B MPaKTUUeCKOM JiesiTe/IbHOCTH cesieKijoHepa [1-3].
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«B Hacrostiee Bpemst B Poccuiickoii denepariyiy 0CyIieCTBIISeTCS MO0 HaXOAUTCS
B CTa/IM¥ TUVIAHUPOBAHUS 3HAYUTE/TBHBIN 00beM KPYITHBIX MHBECTUIIMOHHBIX M MHHOBA-
LIMOHHBIX MPOEKTOB C FOCYJApPCTBEHHBIM yyacThueM» [4]. 15 ycrelHoi peanu3anumn
JJAHHBIX TTPOEKTOB IepBOOUepeHOM 3a/jauell siB/isieTcs co3aHue 3(heKTUBHON CHCTeMbI
WX COTIPOBOKZEHMSI Ha BCeX CTa[IUsIX peanr3anyu (0T6op, MIaHUpOBaHHe, MOHUTOPHHT ).
Takke [JO/DKHO OBITH TIPeyCMOTPEHO BHeZIpeHHe JTyUIlINX MUPOBBIX U OTeUeCTBeHHBIX
MpaKTHUK U UHCTPYMEHTOB yripaBsieHusi. [Ipu aHanm3e 3apy0e>KHOTO OIbITa MOYKHO
YBU/IeTb BbICOKYIO 3()()eKTUBHOCTb ITPOEKTHOI0 TOAX0/a NIPX OCYILieCTBI€HUH a/[MH-
HHUCTPUPOBAHMS LIIMPOKOIO CIEKTPa MHBECTULJMOHHBIX 1 THHOBALIMOHHBIX TTPOEKTOB
B pPa3/IMUHBIX cdepax JesTesbHOCTH [4—6].

[171s1 ycrieIiHOM peav3aLyy CeeKIMIOHHOTO TPoeKTa HeobXorMa YeTKasi CTpaTerust
B3aMMO/IeMCTBUSl YUaCTHUKOB TMIPOEKTa — BHEIIHUX (KOTOpble BJMSIIOT Ha [|eSITe/IbHOCTh
opranu3aiiym) [7] v BHyTpeHHUX (OTIpe/iesistoT peCypCHbIM TIOTeHI[|asl TPOU3BO/ICTBEHHOM
JestenbHoCTH) [8]. OnpesienieHrie prCKOB M103BOJISIET 3apaHee CIIPOrHO3UPOBATh U Ipe-
JIOTBPaTWTh CPBIB peav3aliiy MPoeKTa MpH yCJI0BUU KOHTPOJISI Ha KaKZI0M ero stare [9].

Kak npaBusio, pasButHe U peanv3arys )XU3HEHHOIO LJUKJ/Ia [IPOLYKTOB, IIPOLIeCCOB
W CUCTeM NPOUCXOAUT B paMKaxX MOJe/d «IJIAHUPOBaHWe —— MIPOEKTUPOBaHWe ——
MIPOM3BO/CTBO — IIPUMEHEeHKe», UTO I10/IyYM/IO0 LIKPOKOe paclipoCTpaHeHue, B T.4.
U B arpoHoMuu. [IpoiykTamMu poeKTa MOTyT ObITh TIPOAYKLVS TTPeATIPHUSTHSL, Pe3y/IbTaThl
Hay4YHbIX U MapKeTUHIOBbIX UCC/Ie[J0BaHNH, & TaK)Ke pellleHre Pa3HbIX BHYTPEHHUX IPO-
M3BO/ICTBEHHBIX 3a/]a4, TAKWX KaK MOBbIILIEHUE KaueCTBa MPOAYKLMU U 3PPEeKTUBHOCTH
OpraHu3alvy TpyZJa, ONTUMU3aLUs (PUHAHCOBBIX MOTOKOB U Ap. [10-12].

Iens ucciegoBanuii — pa3paboTKa ¢ UCIMIOIB30BaHUEM OIbITa OPTaHU3aLUU
HAy4YHO-TIPOM3BO/CTBeHHOH fesTesibHOCTH Bo PI'BHY «Omckuiit AHLI» 6a3oBoro mpo-
eKTa, MPYMEHUMOTO JJIs1 PellieH!sI OCHOBHBIX BOIPOCOB PETMOHA/BHBIX CeJTeKLIMOHHBIX
MIpOrpaMM.

MaTepMaﬂbI n MeToabl nccnepgosaHmna

VccnenoBaHusi poBe/ieHbI C MCTIOTb30BaHEM SMITUPUUECKUX MeTOA0B-AeicTBUM [13]
TPeX THUIIOB:

1) metop oTciexxuBaHUs (MOHUTOPHHT, M3yueHHe ¥ 0000I1IeH e OIbITa). 3aK/TF0YaeTCst
B M3yUeHUH UCC/Ie[yeMoro 00beKTa C TOW WM MHOW Mepoy TyOUHBI U [ieTamnu3alun
B 3aBUCUMOCTH OT MOCTaB/IeHHbIX UCC/Ie[joBaTesieM 3a/iay;

2) meTopbl ¢ mpeoOpa3yoLUUMH MeTOJUKaMu (OTbITHasE paboTa, SKCTIepUMEHT).
Pa3nnurie MeX/y OIbITHON paboTOM U SKCIIEPUMEHTOM COCTOUT B CTETIEHU MPOU3BOJTh-
HOCTH JIeHCTBUM HccienoBatess. Hanpumep, omnbiTHas paboTa sIBIsIeTCs HeCTPOToi MC-
CJiefloBaTeIbCKOM MpoLieAyPO, B KOTOPYIO UCC/Ie/[0BaTe/lb MOYKET BHOCUTH KOPPEKTHBEI
B 3aBMCUMOCTH OT CKJ/IaZIbIBAFOIIUXCSI 00CTOSTENBLCTB, COOOpaXKeHHUH 11e/1ec000pa3HOCTH.
HaripoTuB, 5KCIIepUMEHT — CTPOTO peryiaMeHTHUPOBaHHas! MPOoLieypa C YeTKUM COOJTFO-
JeHreM TpeboBaHNUM;

3) MeTo[bl, U3yYarolie COCTOsIHHUE 00BeKTa BO BpeMeHHU (PeTPOCIeKTHBa U Mpo-
THO3MpOBaHUe Ha Oyayiee). «MeTo/ SMITUPHUYECKOTO TTPOTHO3UPOBAHUS, B OCHOBE
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KOTOPOT'O HaXOJUTCS aHa/IW3 CTPYKTYPbl OCTYITHOM SMIIUPUUECKON MH(OpMaLIiH,
Harboree pacripoctpaHeH. [IIupoko AaHHBINA MeTog pUMeHsieTcsl B c/1abo nH$opMaTHB-
HBIX 00/1aCTAX, T7e MOZle/TMPOBaHie, OCHOBaHHOE Ha alipUOpH M3BECTHBIX (hH3HUeCKUX
3aKkoHax, Mano3¢dektruBHO. K TakiM MccieoBaHNsAM OTHOCSTCS OroMeTpUuecKue
WCC/IeJOBaHMs1, CBSI3aHHBIE C 3aflauaMy, BOHUKAOILVMH B Pa3/IMUHBIX OTPAC/IsIX HayKy,
Ov3Heca, B TOM UHC/Ie ¥ B arpoHOMUmn» [14].

B KauecTBe MapKeTHHTOBOW CTPATeTryWy MCIO/Ib30BaHa CTPATerusi Pa3BUTHS PbIH-
Ka [15] (o U. Axcoddy). [laHHas MaTpulia MOMy/sipHa, JOCTaTOYHO paclpoCcTpaHeHa
Y U3BECTHA B Cpe/le MapKeTHHTa Kak MHCTPYMEHT CTpaTernyeckoro TyiaHUpOBaHUsI.

PesynbraTtbl UccnepgoBaHusa U 06CyXXaeHne

CenekLOHHAas1 HayKa MOCTOSIHHO COBEPILEHCTBYETCS], pa3BUBAETCS B CBSA3M C aK-
TyaJIbHBIMHU 3arpocaMu coBpeMeHHOCTH. CeeKIusi — 3To OeCKOHeUHbIN KOHBeliep,
KOTZIa B TeUeHHe TIepro/ia BereTalluy B Pa3/TMUYHbIX TUTOMHUKAX MOYKHO Ha0O/TIOIaTh
BCe 3Tarlbl CeJIeKLIMOHHOTO Mpoliecca (HauMHast OT WCC/IeIoBaHUH TeHOTUNOB F,
Y 3aKaHYMBasl Mepejiaueil COpTa Ha roCyJjapCTBeHHOe copToucneiTaHue). Copra,
CO3/laHHbIe paHee, BK/IFOYAIOTCS B TJIaH TMOpUU3aLMM U CTAaHOBATCS O6a30i /s
CO3[aHuS CeYIOIIUX.

Co3paHue copTa — 3TO TPeOyoIHii OOMBIIMX TPYyA03aTpaT U 3HAYMTETbHOTO Ma-
TeprabHOTO 0becrieueHus MPOLeCC MPOAOIKUTeNbHOCTEIO oT 10 #o 15 sieT. B cBsizu
C 9TUM, KDOMe HeroCpe/ICTBEHHO CeIeKI[MOHEPOB, B MPOEKTe CO3/laHusI COPTa JO/DKHbI
OBITh 33/IeMICTBOBAHBI CTIEITMA/TUCTRI PA3/IMYHBIX OTPAc/el U HarpaBIeHUH.

Ha kaxioM 3Tarie u3ydeHusi IPOMCXOJUT CTPOTUH OTOOP TPU CPaBHEHWH Kak
CO CTaHZAPTOM, TaK U C POJUTEbCKUMU COpTaMu. IHTeHCHBHOCThL 0TOOpa B Celek-
[[UOHHBIX TUTOMHUKAX BBIIISIIUT CJIEYIOLMM 00pa30M: B CeNeKLIMOHHOM TTMTOMHUKE
1 roma or6pakoBbiBaeTcst 94...95 % w3 uccaeayeMoro MaTepuasna; B CeJIeKIIMOHHOM
MMUTOMHUKe 2 rofa —42...43 %; B KOHTPOJIbHOM ITUTOMHUKe — 44...45 %; B KOHKYypC-
HOM copToucnbiTaHud — 67...69 % (puc. 1). Kak npaBuio, fos otbopa cocTaBisieT
1...2 % OT B34TOrO B UCC/Ie[OBaHHe THOPUAHOTO MaTepuasa. Y Iuiiib ofiHa-Be TMHUN
13 JaHHOTO Habopa B Jja/ibHelIeM repeatoTcsi Ha [ocyapcTBeHHOe COPTOUCITBITaHuE.

Leslecoobpa3HOCTh BK/IFOUEHHS KaXKOH pabOThI B ITpeMeTHYIO 00/1aCTh MPOeKTa
000CHOBaHa 1e/IbI0 Pa3/IoyKeHHs ero Ha COCTaBHbIE YAaCTH, TIO3BOJISIFOIINE OTIPeZeUTh
riepeueHb 3/IEMEHTOB, HeOOXOIMMBIX U JOCTaTOUHbIX /ISl TIOJTyUeHHst pe3y/bTaTtoB. IIpoekT
COCTOUT U3 YeTbIpex 3TamnoB (puc. 2): nHGOPMalMOHHO-TEXHUYeCKOT0, MaTepUaibHO-
TeXHUUEeCKOT0, HeMOCPeJCTBEHHO CO3/[jaHusl COPTa U ero BHeJIPeHUs1 B TPOU3BOACTBO. Kak
BU/IHO U3 Mpe/ICTaB/IeHHONW CXeMbl, Ka)K/bI 3Tar uMeeT 3—5 T0/13TalloB, BHITIO/IHEHHE
KOTOPBIX Ba)KHO [IJIs1 AOCTYKEHUsT 00IIIeH 11e/H.

[nst ycnemrHoM peasiv3aljiu MpoeKTa mpopaboTaHa TeXHOJIOTHSI OpraHU3al[un
ynpasyieHusi M. OCHOBHBIMU UCTIOJTHUATEJISIMU TTPOoeKTa (prcC. 3) SIB/ISIOTCS CeNeKLIMOHHO-
CeMeHOBO/UeCKUM 11eHTP (Ky/la BXOAAT CeJieKI[MOHephl, aHaJIUTUKH U CeMeHOBO/IbI),
a Tak)Ke SKOHOMUYECKHWH (T71aBHbIN 1 BeyLL1i SKOHOMUCTbI) U MApDKeTUHTOBBIN OT/e/bI.
Hwke mpuBoAMTCS: OpraHU3allMOHHBIN T1J1aH.
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[uToMHUK rUOpUIH3AIITH

(ckpemuBaHue pOIUTEILCKHX GOpM)

%

I'nopunnbiii muromuuk (I'ID), F-F;
(m3ydenue 2...5 11eT)

%

CesexinoHHbIH MUTOMHUK nepsoro roga (CII-I), F;-F,

(u3yuenue 1-2 rona)

¢

CesleknioHHBIH NMUTOMHUK BTOpOro roaa (CII-II), F,-F,

(n3yuenue 1-2 rona)

¢

Kontpoasnenii nuromuuk (KII), Fs-Fg

(m3yuenwue 1...3 rona)

¢

IIpenBapurenasnoe ucnsiTanue (IICHU 1 roga)
(u3yuenwue 1...3 rona)

¢

KoHkypcHoe copToucnbITAHHE
(KCn), F,-F,

(n3yuenwue 2-3 rona)

N

I'ocynapcrBenHoe coproucnbiTanne, F ,-F s

JKoJ0rnuecKoe NCnbITaHNEe

(n3yuenwue 1...3 rona)

(m3ydenwne 2-3 rona)

Puc. 1. Cxema cenekumm B OMCKOM arpapHoOM Hay4YHOM LieHTpe
CTOYHUK: coienaHo aBTopamu
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Hybridization nursery

(crossing parent forms)

%

Hybrid nursery (HN), F,-F;
(2...5 years of studing)

%

Breeding nursery of the first year (BN-I), F;-F
(1-2 years of studing)

¢

Breeding nursery of the second year (BN-II), F,-F,
(1-2 years of studing)

¢

Control nursery (CN), F,-Fq
(1...3 years of studing)

¢

Preliminary test (PT 1 year)
(1...3 years of studing)

¢

Competitive variety testing (CVT),
F;-Fy,
(2-3 years of studing)

N

Environmental test

(1...3 years of studing)

State variety testing, F ,-F;
(2-3 years of studing)

Fig. 1. Selection scheme in Omsk Agricultural Research Center
Source: made by the authors
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CO3JAHHUE HOBOI'O COPTA JJIs1 OBECIIEYEHUA
MPOJ0OBOJbCTBEHHOM BE3OMMACHOCTH 3AITAJTHOM

CUBHUPU

S~

1. UapopmanuonHo-
TeXHHUYECKoe
obecrieyeHue

2. 3akymka
obopynoBaHus,
CpEelICTB XUMUYECKO

3. Cozmanue copra

4. Buenpenue copra
B IIPOH3BOJICTBO

| 1.1 Ananu3s peiHKa

1.2 Pa3zpabotka
MPOrPaMMBbI CO3/IaHHUs
copTta

2.1 Beibop
MOCTABIIHKA

3.1 3aka3 06pasioB

4.1 MapkeTuHroBoe
HPOJIBHKCHHE

3.2 [IpoBenenue
THOpHIM3AINI

1.3 Ompenenenue
[apTHEPOB U
HHBECTOPOB

2.2 TlpoBenenue
TeHepa

3.3 UcnbiTanue
CENIEKIIMOHHBIX
00pa3uoB

4.2. 3akio4yeHue
JIOrOBOPOB C
CeNbX03TOBAPOIIPOU3
BOJMTEISIMA

2.3 IocraBka
MarepHaibHO-

1.4 Onpenenenue
ponu 1
OTBETCTBEHHOCTH
YYaCTHUKOB

2.4 MoHTax 1
ITyCKOHaJIa(Ka
o0opynoBaHHS

3.4 OcyuecTBienue
YCKOPEHHOTO
Pa3MHOXKEHHS COpTa

3.5 UcnbiTanue
copraHa ['CY

Puc. 2. Mlepapxmnyeckast CTpyKTypa paboT

VICTOYHMK: caenaHo aBTOpaMu

4.3 TTocraBka ceMsiH
CeNbX03TOBAPOIIPO-
HU3BOJUTEISM

CREATION OF A NEW VARIETY TO ENSURE FOOD

SECURITY IN WESTERN SIBERIA

— S~

1. Information
and technical support

| 1.1 Market analysis |

2. Purchase
of equipment,
chemicals

3. Creating a variety

1.2 Development
of a variety creation
program

2.1 Supplier
selection

3.1 Ordering plant
samples

3.2 Carrying
out hybridization

1.3 Identification
of partners
and investors

2.2 Organization 3.3 Testing
of tender of breeding
samples
2.3 Delivery
of materials 3.4 Accelerated

1.4 Determining
the roles
and responsibilities
of participants

2.4 Installation
and commissioning
of equipment

4. Introduction
of the variety
into production

4.1 Marketing
promotion

4.2. Conclusion
of contracts
with agricultural
producers

propagation
of the variety

4.3 Supply of seeds
to agricultural
producers

3.5 Testing
the variety

Fig. 2. Work breakdown structures

Source: made by the authors
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3aKa34mK - pyKOBOIUTENb
OI'BHY «Omckuit AHL»

Il

v
PykoBoauTEsb IPOCKTA
(PyKOBOAMTEIH CENEKIIMOHHO-CEMEHOBOTYECKOT0 LIEHTPa)

! | ' I

¥

['maBHBIH Cenekionep Ananutuk CemeHOBOIT
9KOHOMHCT

3KOHOMUCT

MapxkeTonor
CrenuancTt

Hayunsrit
COTPYAHHUK

TJIaBHBIN
MapKeToJIoT

y

INocTaBmumk npoexTa -
BUP

Puc. 3. OpraHnsaumnoHHasa CTpyKTypa NpoekTa
VcTouHmK: caenaHo aBTopamu

Customer - head of Omsk
Agrarian Scientific Center

il

Project Manager
(head of Breeding center)

I
| ! l l }

Head economist Breeder Analyst Seed grower )
Chief
4l— marketer
Lead Laboratory
Economist assistant l
Marketer

»> Researcher

4

Project supplier -
Vavilov Institute
of Plant Industry

Fig. 3. Organizational structure of the project
Source: made by the authors
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3aka34rK MpOeKTa OCyIeCTB/IsIeT COIVIaCOBaHWe U KOHTPOJIb OCHOBHBIX JTaroB
MIPOEKTa Ha 3aK/TFOUMTE/TbHBIX cTaausx (Tabsm. 1).

Tabvya 1
MaTpuua oTBETCTBEHHOCTHU
= X =
Ponu uneHoB T . a ‘§’ o H )g
0 g = [ [ [
KOMaHAbl ] o [
8 6%(2¢c| 2 |5¢| 5|5 S| E|g|%|522| 3
o
; V5|58 2|23/ 5|8|8|8|2|=|616| 8
n/n S8 s [T F|0|F|=|S|S|scE| &
55/8c| 2 mg 5|2 E|E|3|2|SkeT| 8
83ls | £|°°8|°|5| 3| $3| 2
& >
Pa6oTa npoekTa 3 E & =3
NHdopmaLmMoHHo-TexHUYeckoe
1. BY
obecneyeHune
1.2 |AHanus pbiHKa B 0 n (0] oun
13 Pa3pa6oTka nporpaMmbl co3fiaHus BY " oc
copta
14 OnpepeneHne napTHeEpPOB BY OB oc ou
M UIHBECTOpOB
15 OnpepenexHne ponu BY
"~ |1 OTBETCTBEHHOCTU YY4aCTHUKOB
2 3akynka o69pynosauuﬂ, cpeAcTe | oy ipy | o n
XMMMUYECKOW 3aluUTbl, 3anyacTen
2.1 |Bbi60p nocTaBLyMKa BY| O n
2.2 |MpoBepeHune TeHaepa BY| O n
23 MocTaBka MaTepuanbHo- BY | o n
TeXHUYECKUX CPefCcTB
2.4 MoHTaXk n nyckoHanagka BY| o y
o6opyaoBaHus
3. |CospaHue copTta BY|[BY| O
3.1 |3aka3 o6pa3suoB BY| O ninminmiun
3.2 |MpoBegeHne rubpuamnsanmm BY| O ninminmiun
3.3 |cnbiTaHne cenekuMoHHbIX BY | o nlulunlnln
3.4 |o6pasuoB
35 OcyLiecTBNEHNE YCKOPEHHOro BY | o "
pa3MHOXeHus copTa
3.6 |UcnbiTaHue coptaHa CY BY| O 0]
4. |BHegpeHue copTa B npoussoacteo | BY | BY
4.1 |MapkeTUHroBoe NpoABMXXeHne BY OB (0] n
42. 3akoyeHue JoroBopoB BY|BY OB oc "u
C Ce/IbXx03TOBapONpPOU3BOAUTENSIMU
43 MocTaBKa ceMsH BY |BY " oc "n
Ceflbx03TOBapoNpou3BoOAUTENAM

[pumedaHmne. O — OTBETCTBEHHDIN; VI — ncnonHntens; K — KOHCYybTaHT; Y — yTBepxxaenue; C — cornacoBaHue;
B — KoHTpOSIb.
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Table 1
Responsibility matrix
T C | D - -
Role c O Qo c o | @ = 5
255188 |E|E| || 5| 8| 8 g | .
158s8g 2|2|8|85| 2|6 |5 |8|=2|2
o =< oS Y 6| |B|lox|l 8 = = > © Q
Ne O v « &S| O o 8 ° R 3] @ o ] £ x
EwsSlgo® ©|wW|=|g9 @ b k-] c - @
O ECloo O © Lol [22] © Q ‘%' [4] 3 < Q =
gogog [ §|§| |~ | 5
Work S “6 ZI[- = I - ©
1 Information and technical M Ap
support
1.2 [Market analysis M R|P RAg|RP
13 Deve!opment of a variety M Ap p R Ag
creation program
14 !dentlflcatlon of partners and M Ap RM [RAg|RP
investors
Determining the roles and
1.5 responsibilities of participants M Ap
2 Purch'ase of equipment, MAp |MAp | R | P
chemicals
2. 1 |Supplier selection MAp| R | P
2.2 |Organization of tender MAp| R | P
2.3 |Delivery of materials MAp| R | P
24 Install‘fltlon and commissioning MAp | R | P
of equipment
3. |Creating a variety MAp | MAp | R
3.1 |Ordering plant samples MAp | R P P P P
3.2 |Carrying out hybridization MAp | R P P P P
3.3 |Testing of breeding samples MAp | R P P P P P
34 Acgelerated propagation of the MAp | R p
variety
3.5 |Testing the variety MAp | R R
4 Introdugtlon of the variety into MAp | M Ap
production
4.1 |Marketing promotion M Ap RM |RAg| P
42 Cor]clusmn of contracts with MAp | M Ap RM [RAg| P
agricultural producers
43 Supply of seeds to agricultural MAp | MAp p RAg| P
producers

Note. R — responsible; P — performer; C — consultant; Ap — approval; Ag — agreement; M — monitoring.

PykoBoauTe b CeneKLIMOHHO-CeMeHOBOJUeCKOTO LIeHTpa KypHpyeT BCe 3Taribl pabot
MPOEKTa, COT/IaCOBBIBAET OCHOBHBIE MOMEHThI TAKTHKH. B ero rnounHeHUH HaXOASATCS:

e Ce/eKI[MOHep — IITATHBIN COTPYAHUK, BBITIOTHSIOLINI OCHOBHBIE PaOOTHI
TI0 CO3/IaHMIO COPTa;

e 1a00paHT — LITATHBINA COTPYJHUK, BLITTOTHSIOLIUN OCHOBHBIE PAOOTHI MO KOH-
TPOJIIO KauecTBa COpTa;

®  CreLMaauCT — MITaTHbIA COTPYJHUK, BBITTO/HSFOLIUI OCHOBHBIE pabOTHI 110 CO3-
JLAQHUIO COPTa;

e HayuHbI COTPYJHUK— LITaTHBIM COTPYJHUK, CUCTEMATU3WPYIOIIHii BCe paboThI
IO CO3/IaHUI0, KOHTPOJIIO KaueCTBa COPTa U MOJ/IyYeHUIO ero CeMsH.
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CeMeH0800 — LITaTHBIN COTPYAHUK, BHITTOHSIOIIUM OCHOBHBIE pabOTHI 110 TI0-
JIyUYeHHUI0 CeMeHHOI0 Marepuasa CopTa B JOCTaTOYHOM I peasiu3aliii KolnuecTse.

AHANUMUK — LITaTHBINA COTPYAHUK, CUCTeMATU3UPYIOLIUM JaHHbIe SKOHOMUUECKOTO
Y MapKeTHUHIOBOI'O OTZe/IOB, CejleKLioHepa.

I'nagHbIli 5KOHOMUCM — KOHTPOJIb SKOHOMUYeCKOU UaCTH TpoekTa. PykoBoauT
C/Ie[VIOLUMU CIIeljialucTaMu:

e BeJyL1i 5KOHOMUCT — OCHOBHbIE MPOLIeCChl 5SKOHOMUYECKOM YaCTH MPOEKTa;

e [VIaBHBII MapKeToJsior — pa3paboTkKa MapKeTUHIOBOM COCTABISIOLIel TPOeKTa.
IMog ero pykoBogcTBOM paboTaet:

e BeJylLMI MapKeTOJIOT — peasu3aliys MapKeTUHIOBOM COCTaBJISIIOLLel TIPOeK-
Ta, CerMeHTalsl KJIMeHTOB, OTpeZie/ieHre UX NMoTpeOHOCTel, MOHUTOPHHT COCTOSTHUS
KOHKYPEHTOB.

MupoBast kosnekusi BcepoccuiiCKOro MHCTUTYTa TeHeTUUe CKUX peCypCcoB UMeHU
H.W. BaBunosa (BU1P) siBisieTcst r/1aBHBIM TIOCTABLIUMKOM NpoekTa. Poccuiickue cenek-
L[MOHEePbI UMEIOT BO3MO)KHOCTh 00paIaThCs K 3TON KOJIJIEKIMHU [J1s1 TIOyYeHus] UHTe-
PeCHBIX U MepCIeKTHBHBIX 00pa3sljoB, KOTOPbIe OHM BKIIIOUAIOT B CBOUW CeJIeKLIMOHHbIE
riporpamMmel. Konnekiust BUP — yHUKabHBIN TeHeTHUeCKU OaHK, MpeiCTaB/IeHHbIN
KaK CTapoZlaBHHMHU COPTaMH M JUKUMH (popMamu, TaK U HOBBIMU CeIeKLIMOHHBIMU
¢dopmamu, uTO 0COOEHHO aKTya/lbHO B HACTOsIIL[ee BpeMsi K/TMMaTHUeCKUX MepeMeH.

CeneKLMOHHO-CeMeHOBOUe CKUI LIeHTp — HanboJsiee KPYIHBIN OT/es, TakK Kak BbI-
TIOJTHSIET OCHOBHBIe paboThI. B mTaTHOM cocTaBe JaHHOTO OT/ie/1a HaXOAATCs 1ab0paHTHI,
CrelavCThl ¥ HAyYHbIN COTPYAHUKH OT/e/I0B CeJleKLMY, TeXHOJIOTMU U CeMeHOBO/ -
cTBa. Posmy usieHOB KOMaH/bI B TIPOEKTe ONpeZestoTCs MeHeIKepOM-PYKOBOJUTe/IeEM
MPOEKTa, UM JKe OCYIIeCTBIIsSIeTCs KOHTPOJIb BCeX 3TAroB mpoekTa (Tabi. 2).

Tabnvya 2
Ponun yyacTHMKOB npoekTa
JLOMmKHOCTb Ponb DyHKUUM
TpebyeMble pe3ynbraTtbl
OTBETCTBEHHOIO SinLa B NMpoOeKTe B MpoeKTe peoy peay.
OnpepeneHne He06X0AMMOCTH
PykoBogutenb ®rbH KoHTponb u yTBEpXAEHN
ykoopuens ® Y 3akasuuk Havana paboT o cosfaHulo OHTPO yTBEPXAEHNE
«AHL» BCEX 3TanoB NnpoekTa
copta
PykoBogutenb KypupoBaHue Bcex aTanos CornacoBaHue Bcex 3TanoB
Pykosopgutennb CC
y A U npoekTa npoeKkTa npoekTa
3aB.oTAaenom naBHbIN KypupoBaHue akoHoMU4ecKom KoHTponb a¢dekTMBHOCTH
3KOHOMMUKM 3KOHOMUCT YyacTu npoekTa npoekTa
. UcnonHeHue paboT
neyunanuct otaen B 717] o
Cneunanvcr otaena EAYyuL B 9KOHOMUYECKOM YacTu CMeTHOe NpoeKTupoBaHue
3KOHOMMUKM 3KOHOMUCT
npoekTa
. OueHKa U co3paHue
KypupoBaHue cenekuuoHHoOMn
CenekuunoHep a60TbI CeNleKLlMOHHOro MaTepuana
p ANsl HOBOTO copTa
Ja6opatopus Jla6opaHT
cenekuum " . n
Cneuvanuct CrnosHeHUe ceNneKLMOHHON poBeAeHNe BCeX 3Tanos
pa6oThbl ceneKLUUOHHOro npotiecca
HayuHbii
COTPYAHUK
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OKoHYaHWe Tabr. 2

AomxkHocTb Ponb OyHKuuy Tpebyemble pe3ynbraThbl
OTBETCTBEHHOrO Ninua B MpoeKkTe B poeKkTe peoy pesy.
AHanu3 paHHbIX KypupoBaHue cooTBeTCTBUSA
CneumanucT otaena 3KOHOMMYECKOrO
u A AHanUTUK cosjiaBaemMoro copra
MapKeTuHra M MapKeTUHrOBOrO OTAEJIOB,
NoTpe6HOCTAM pbIHKa
ceneKumoHepa
MonyuyeHne AocTaTouHOro
B.H.c oTgena KOJINYECTBO CEMSIH HOBOTO
MEHOB Pa3MHoO)XeHne HOBOTr! T
CeMeHOBOACTBA Cemenoson a3MHOXEHWE HoBOTO copTa copTa s peanu3auuu
npepnpuaTuam AMK
3aB. oTAenom naBHbIN KypupoBaHue noucka pbiHka 3
MapKeTUHra MapKeTonor | c6biTa NONYy4YeHHOI NPoAYKLMM aknioyeHne Aorosopos
" 6 ¢ npeanpuaTuamu ANK
CneuuanucT otaena CMOJIHEHME PabOT MO NOUCKY | 3 heanusaLmio ceMsH HOBOTO
MapkeTonor pblHKa c6biTa Noy4YeHHOM
MapKeTuHra copTa ans
npoayKLum
Table 2
Roles of project participants

Position of Responsible
Person

Role in the project

Functions in a project

Required Results

Head of Omsk Agrarian
Scientific Center

Customer

Determination of the
need to start work on the
creation of a variety

Control and approval of all stages

of the project

Head of Breeding
center

Project Manager

Supervision of all stages of
the project

Coordination of all stages of the
project

Head of Department of
Economics

Head economist

Supervision of economic
part of the project

Project efficiency control

Economics Specialist

Lead Economist

Execution of work in
economic part of the
project

Estimated design

Breeder

Supervision of selection

Evaluation and creation of
breeding material for a new

Specialist

work variety
Breeding laboratory Laboratory
assistant . ) Carrying out all stages of the
Specialist Execution of selection work selection process
Researcher
. Data analysis of Supervising the compliance of
Marketing Department Analyst economic and marketing the created variety with market

departments, breeder

needs

Senior Researcher from
Seed Department

Seed grower

Reproduction
of a new variety

Producing a sufficient number of
seeds of a new variety for sale to
agro-industrial enterprises

Head of marketing
department

Chief marketer

Supervising the search for
a market for the products
received

Marketing Department
Specialist

Marketer

Execution of work to find
a market for the products
received

Conclusion of contracts
with agro-industrial complex
enterprises for the sale of seeds
of a new variety

[lns ycrieriHo# peanu3ariu ipoekTa Oblia mpopaboTaHa cTparerisi B3auMOoZeCTBUS
y4acTHHUKOB npoekTa (Tabs. 3). CrnesyeT o6paTTh BHUMaHHe Ha BO3MOXKHOCTb TI0/Tyye-
HUS TIOAAepyKKY BCeX YUaCTHUKOB IIPOeKTa KaK BHYTPY OpraHU3aliiy, TaK ¥ CTOPOHHUX
yuactHUKOB (BUP, npeanpusTvis cenbxo3TOBapOIIPOMU3BOAUTES).
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Tabnmya 3
CTpaTervm B3aI/IMOp,el710TBVIF| Y4aCTHUKOB MNMpoeKTa
Tun noBeaeHus, Haunbonee
LonxHocTb MoMoDUTETbI KOTOPbIN BEpOsiTHOE Kak Mo)Ho 3apyuuTbcs
OTBETCTBEHHOIO e:fu MpHT epe C'b | | PeAnonoxuTensHo | OTHOLWeHNe NoAAEPXKKOW y4YacTHUKa
niua uenm, P NpoAeMOHCTpupyeT yyacTHUMKa npoekTa
CTOpOHa K NPOEKTY
HayuHble CoBMeCTHble Hay4Hble
MocTaBwmk
npoeKTa 1 NpaKTU4eckKue Mopaepxka MosnTtnBHOE ny6nnKaLmm no uToram
P MHTepechl npoBefileHHbIX UCCNeaoBaHuiM
3aKasuuk HayuHble o
YkpenneHue nosunuyuin ProHYy
'BH U NpaKTUYecKu n KK Mo3uTtueH o
® Y . pa eckune OAAEPXKKa 03 oe «Omckuin AHL» Ha pbiHKke
«OmMckuin AHLL» UHTepecbl
— BbinnaTta npemMum no utoram
PYKOBOUTEND HayuHble yAauyHol paboTbl;
nyoekrg 1 NpaKTU4eckune Mopaepxkka MosnTtuBHOE — BbINnarta posiiTi
p MHTepechbl no UToram BHeApeHusi copTa
B NPOM3BOACTBO
aBHbIN MpakTuyeckue Moaaepxka MoanuTUBHOE - BbinnaTta npemMum no utoram
9KOHOMUCT MHTEpecbl P YAa4YHOrO BbIMOJIHEHWUSA NMPOEKTa
Beaywui MpakTuyeckue - BbinnaTta npemMum no utoram
Moppepxxka Mo3ntuBHoe
9KOHOMUCT MHTEpecbl YAA4YHOrO BbIMNOJIHEHUANPOEKTA
CenekuuoHep Mopaepxxka MosnTtuBHOE - BkntoyeHune coTpyaHUKOB
Na6opaHT Mopaepxka MosutueHoe | MOAPA3AENEHUN B aBTOPbI COPTa,
C n n — BbINnaTa NpemMuu nNo utToram
neunanmcrt HayuHble ORAEPXKKa osuTMBHOE YA,A4YHOrO BbIMOJTHEHUS MPOEKT];
HayuHbin —
Y W NpaKTHyeckme Mopaepxka Mo3nuTMBHOE Bbinjara poanTm
COTPYAHUK WHTepech! no UToram BHeAPEHUs copTa
B NPOM3BOACTBO;
c n n — COBMECTHbIe Hay4Hble
eMeHoBOg oAz epXKa 03UTUBHOE ny6MMKALMM NO MTOraM
npoBefeHHbIX UCCNeA0BaHNM
AHanuTukK
naBHbIN MpakTuyeckue Moaaepxka MoanuTHBHOE BbinnaTta npemuu no utoram
MapKeTosior MHTEpecbl P yAa4yHOro BbIMNOSIHEHUSA NMPOeKTa
MapkeTtonor

Table 3
The strategy of interaction between project participants
. Priorities, The type | The most likely attitude
Position of the ' N i How to get support from the
responsible person ' goals, of behavior |of the participant to the project participant
interests expected project
Scientific . . N
Project Supplier and practical Support Positive Joint scientific publications on
- the results of research
interests
Customer — head Scientific Strengthening the positions of
of Omsk Agrarian and practical Support Positive Omsk Agrarian Scientific Center
Scientific Center interests in the market
- Payment of bonuses based on
Scientific the results of successful work;
Project Manager and practical Support Positive — payment of royalties
interests following the introduction of
a variety into production
Practical - Payment of bonuses based
Head economist interests Support Positive on the results of the successful
implementation of the project
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Ending table 3
. Priorities, The type | The most likely attitude
Position of the ' N i How to get support from the
- goals, of behavior |of the participant to the ? -
responsible person interests expected project project participant
Practical - Payment of bonuses based
Lead Economist interests Support Positive on the results of the successful
implementation of the project
Breeder Support Positive - Inclusion of employees of
Laboratory assistant Support Positive departmetnhts in t.h‘: authors of
T — e variety;
Specialist Support Posﬁwe — payment of a bonus based
Researcher Scientific Support Positive on the results of the successful
and practical implementation of the project;
int';rests — payment of royalties
following the introduction of
Seed grower Support Positive a variety into production;
— joint scientific publications
based on the results of the
research
Analyst
Practical Bonus payment based on the
Chief marketer interests Support Positive successful completion of the
project
Marketer

[171st mpoeKTa orpe/iesieHbl OCHOBHBIE PUCKH (Tabi1. 4), B UX YMC/IO BXOJAT U POCT
LleH, ¥ UHGUISALUS, U HUA3Kas OTlaTa TPy/ja COTPYAHUKOB. be3ycoBHO, JaHHbIE PUCKU
OTHOCSTCS K I7100a/TbHBIM 9KOHOMUYeCKHM, OHAKO ¥ OHU UMEIOT pellleHNe Ha JIOKa/lb-
HBIX ypoBHsiX. OrpesiesieHre PUCKOB MPOEKTa 3apaHee M03BOJIsieT CIIPOTHO3UPOBaTh
Y TIPeZIOTBPATUTH CPBIB €ro peasiM3alyi. YCIellHoe BBIIOTHeHe MpoeKTa TpebyeT

KOHTPOJIA KaXXI0I'o ero 3Taria.

Tabnmya 4
MnaH ynpaeneHua pucKkamum npoekTa
MnaH
MnaH
. CTeneHb pearupoBaHus
o Mocnepeit- |BeposiT- = Baxk- npepot-
Ne | MpuumHa Puck « | BO3AencT- * npu
cTBUA HOCTb " HOCTb* | BpalleHus
BUSA BO3HUKHOBEHUMU
pucka
pucka
Cnab6oe
OpHoBpeMeHHas
ucnonHeHue | HeBknoueHue | YeenuueHue nepepaya
nporpamMmmbl | HOBOro copTa CpOKoB 0,4 0,7 0,28 Ha #CVI 2-3
no ctpaterun| B [ocpeecTp npoekTta
copToB
pasBuUTUA
KoHTponb
YBenuyeHue | YBenuyeHue Ha KaX10M BkntoyeHue
PocT ueH CTOUMOCTH CpoOKoB 0,4 0,7 0,28 sTane B AOMNOJIHUTENb-
o6opyaoBaHUs| MpoeKTa ucnbiTanms | HP'e Pacxoapl
Cpeis cpokos BkntoyeHue
NnocTaBoOK YBenuyenue B GIOMKET
WUHbnauma | MmaTepuanbHO- | CTOMMOCTM 0,6 0,7 0,42
HenpepBuAeH-
TEXHUYECKOro npoekTta
HbIX pacxogoB
OCHalLeHus
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OKoHYaHWe Tabr. 3

MnaH
MnaH
. CteneHb pearupoBaHus
o Mocnepeit- |BeposT- o Baxk- npepoT-
N2 | TlpuunHa Puck BO3/leNCT- npum
cTBUA HOCTb* . HOCTb* | BpaLeHus
BUS BO3HUKHOBEHUU
pucka
pucka
YeTkoe
pacnpepienieHue
BEJINYMHDI
Huskas Ca6oTax YBenuyeHue onnaTtbl Tpyaa
4 |onnata CpOKOB 0,4 0,7 0,28 COTpYAHMKaA.
COTPYAHMKOB
TpyAa npoekTa K Co3paHue
OHTPO/Tb ycnoBum gns
Ha KaXAOM |\ apbepHoro
aTane pocTa
ucnbiTaHus
Yyactue
[OCTaTO4YHOro
OTKas Mouck
5 Huskan OT yyacTus HOBbIX 0,3 04 0,12 konnyectsa
MoOTUBaLms COTPYZAHMKOB
B MPOEKTe | y4aCTHUKOB
B pa3paboTke
npoekTa
[MpumMeyaHue: * — oleHka no 1-6annbHol cucTeme.
Table 4
Project risk management plan
Degree Risk Risk response
Ne Reason Risk Aftereffects | Probability* of Importance*| prevention | aﬁ
impact* plan p
Weak Non- Simultaneous
implementation| inclusion transmission
of the of anew |Projecttime of 2-3
1 development variety in | extension 0.4 0.7 0.28 varieties to
strategy the State state variety
program Register testing
Increasing . . Inclusion in
2 |Pricerise the costof |Frojecttime) g 4 0.7 0.28 additional
- extension
equipment costs
Failure
to meet
deadlines for| | . Controlat | |nclusion in
. ncreasing every stage
3 |Inflation the supply of roiect cost 0.6 0.7 0.42 ry stage | the budget of
material and | P’ of thetest | contingencies
technical
equipment
Clear
distribution of
4 |Lowpay Employee |Project time 04 07 028 the amount of
sabotage | extension remuneration
of the
employee
Low Refusal to Search Creating
5 motivation participate | for new 0.3 0.4 0.12 conditions for
in the project| members career growth

Note: * — score on a 1-point system.
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Pa3pabaTbiBaeMblil TPOEKT HAIpaBJ/ieH Ha CO3[jaHHe U BHePeHHe B TIPOU3BO/ICTBO
HOBOT0 NEPCIeKTUBHOTO COPTa, M03TOMY OCHOBHOE Harpas/ieHHe MpopaboTKX MapKeTHH-
TOBOTO I/IaHa — PacCMOTPeHHe KOMMYHHUKALIWH [/l peain3aliuu rpoekra. K BHelHumM
CTeNKX0/JiepaM OTHOCATCS TIPeTIPUSITHS 1epepaboTKU, uacTHbIE MPeATIPUHUMATETN
1 6a3oBble x03siicTBa (Tabs1. 5), K BHYyTPEHHUM — CeJIeKL[MOHEePbI, TEXHOJIOTH, CeMeHO-
BOJIbI, CIIEL[HA/TUCThI SKOHOMUYECKOTO U MapPKETUHIOBOTO OTZE/OB (CM. Tab1. 3).

Tabmvua 5

CermMeHTbI pbiHKa

Ne OcHoBHble rpynnbl Tpe6oBaHMs K NPOAYKTY MporHosupyeMmbiit 06vem cobiTa,

1 copt
1 MNepepab6aTbiBatowme Bbicokoe kayecTBO 3epHa 50 T 3epHa B rog
npeanpuaTua (B cooTBeTcTBUU Cc FTOCTOM)
YacTHble Bbicokoe kayecTBO 3epHa
2 100 T 3epHa B rof,
npeanpuHMMaTenu (e cooTBeTcTBUM C TOCTOM)

Bbicokas ypo)XailHOCTb HOBOTO

350 TcemaH BrOg
copTa NMMBOBApPEHHOr0 SYMEHs

3 basoBble x03AMCTBa

Table 5
Market segments
Ne Main groups Product Requirements Projected sales volume, 1 grade
Processing High grain quality (in accordance with .
1 enterprises GOST) 50 tons of grain per year
Private High grain quality (in accordance with .
2 entrepreneurs GOST) 100 tons of grain per year

High yield of a new variety of malting

barley 350 tons of seeds per year

3 | Basic farms

[ns peanu3auyy cTpateruu pa3BuTus pbiHKa (1o Y. AHcoddy) nmerotcs crieny-
IOLIMe YC/IOBUSI:

1) B ®I'BHY «Omckuii AHLl» Hakom/ieH Mo/oyKUTe/NbHBIN OMbIT CO3/laHuUs U BHe-
JIpeHUs1 B IIPOM3BO/CTBO HOBBIX COPTOB Pa3/IMUHbIX CEIbCKOXO3SIMCTBEHHBIX KY/IbTYD;

2) npexnpusatysi ATTK Hy)K[jatOTCs1 B KaueCTBEHHBIX CeMeHaX BbICOKOYPOXKaliHOTO
Y BbICOKOKQUeCTBEHHOI'0 0TeUeCTBEHHOIO COpTa;

3) Ha pbiHKe HabmogaeTcst AeULUT ChIPbsSi OTeUeCTBEHHOTO MTPOU3BO/CTBA;

4) pocT cripoca Ha FOTOBYHO MPOZAYKLIMIO Ce/TbCKOX03MCTBEHHOTO IIPOU3BO/ICTBA;

5) ®I'bBHY «Omckuit AHL]» o6majjaet A0CTaTOUHBIM KaIlTMTaIOM 151 pean3ariiy
MIpOeKTa.

TaxkThueckue peleHus /151 peaau3aluu JaHHOW CTpaTeruu:

1) noeeiieHue ocBegomieHHOCTH npeanpusTus ATTK o KauecTBeHHBIX ceMeHax
BBICOKOYPO’KalfHOTO ¥ BbICOKOKaueCTBEHHOTO OTeYeCTBEHHOI'O COPTa;

MANAGEMENT AND DEVELOPMENT OF AGRO-INDUSTRIAL COMPLEX 297



FOcosa O.A., Hukonaes I1.H. Becthuk PY/IH. Cepusi: ArpoHomus 1 )kuBOoTHOBOZACTBO. 2023. T. 18. Ne 2. C. 282-300

2) TIOBbIILIEHWE OCBeJOM/IEHHOCTH TIPeATIPUSTHH T10 repepaboTKe ChIPbsi O BHICO-
KOKaueCTBEHHOM OTeueCTBEHHOM ChIPbe;

3) UCXOAs U3 OTHOCUTETbHO HU3KOM Ce0eCTOMMOCTH ChIPbS (3a CUeT OTCYTCTBUS
J/IMTe/IbHBIX I'PY30I1epeB030K), BO3MOXXHO YBe/MYMThb peannu3aliOHHY0 CTOUMOCTh
CBIPbS;

4) KaroueBOe KOHKYPEHTHOe MPeUMYILeCTBO — aJalTHBHBIA COPT, CIIOCOOHBIN
(hopMHUpPOBaTh CTaOM/ILHO BBICOKHI YPOXKaid BHE 3aBUCHMOCTH OT TTOTOJHBIX YCIOBUM.

OCHOBHOM NPOAYKT NpoeKTa — Inpogaxa auLeHsuu npeanpusatusam AIIK asis Bel-
pallMBaHKsI HOBOTO COPTA; pean3alusi ChIpbsi TiepepabaThIBarOIIM MPeIIPUSTHIM.

Peanu3arisi IpoM3BOAUTCS TIOCPeICTBOM paboThl OT/ie/Ia CeMeHOBO/CTB, KOTOPBIN
OCyIIieCTB/IsIET pa3MHOKeHUe Oosee uem 50 coptoB. ExkerogHo ripousBoautcs 6osee 800 T
OpUTHHAJBHBIX U CBbIle 15000 T ceMsiH BBICIINX penpoAyKLuii. OTpaboTaHHas cxema
CeMeHOBO/ICTBa NpeAycMaTtpuBaeT repexo/i Ha 100 % copToBbIX TOCeBOB 3a 4 roga. s
3TOTO TIPOM3BOAICTBO CeMsIH TUTHI 0becrieuriBaeT 710 6 % 1oceBoB OT 0011l TII0IaAH,
3aHSITOMN 3ePHOBLIMU U 3¢pPHOO00OBBIMU KY/IETYPaMHU.

Crparervsi IpoJBIKeHNsI COPTOB OCHOBaHa Ha HCTI0/1b30BaHUN CUCTEMbI YCKOPEHHOIO
pa3MHOKeHUs U BHeJIpeHHsI COPTOB Ha 0CHOBe Poccuiickoii HayuHO-TIPOU3BO/[CTBEHHOU
cucteMbl «Cubupckue cemeHa». Cucrema co3gana B 1980-x IT. ¥ 3dpekTrBHO paboTaet
6omee 30 net. B ee coctaB B pa3Hble rofibl Bxoauso ot 60 10 120 X035MCTB U OpraHu3a-
it ATTK u3 Poccuiickoii ®@eneparyu u Pecriy6iuku KasaxcraH. B HacTosiiee Bpemst
B COCTaB CUCTEMbI BXOJSAT 57 CeTbCKOX03MCTBeHHBIX MPeANPUSATHH, OOMbIINHCTBO
13 KOTOPBIX CO CTaTyCOM 3JIUTHO-CEMEeHOBOfUeCcKUX x03sicTB. PHIIC «Cubupckue
ceMeHa» SIBJISIETCSl YHUKA/IbHBIM B Poccru 00befuHeHHeM, rjje Yepe3 CeTh X0351CTB
BeZleTCsl YCKOpeHHOe pa3sMHOKeHUe HOBBIX COPTOB, UX HayYHOe COMNPOBOXK/eHUe U BHe-
JpeHue B IIPOM3BOJCTBO.

Copra Omckoro AHL] uMeroT IMPOKUIA apeas paclipoOCTPaHeHKs U BO3/e/TbIBal0TCS
Kak B pernoHax PO (bamkoprocTane, TarapctaHe, YpanbCckoM, 3anaZiHoil 1 BoctouHoit
Cubupm), Tak u B Pecriybnvke Ka3zaxcran (ITaBnogapckoit, CeBepoka3axcTaHCKOH, Ky-
CTaHalckol, BocTouHo-Ka3axcTaHCKOW, AKMOTMHCKOW 06/1acTsix) Ha riomazu 10 MaH
ra. [lnoiaay mog opuruHanabHbeIMA ceMeHaMu cocTaBsitoT 30...40 TeIC. Ta, 3AUTON —
300 thic. ra. K 2025 1. yiaHupyeTcs yBeJMueHue IMOCEeBHBIX TUIoIaei 7o011,5 MytH ra,
B T. Y. 10/}, ODUTMHA/IbHBIMU CeMeHaMU 45 ThIC. ra.

3ak/itoyeHue

Takum 00pa3om, ueTKasi OpraHu3aliys KpaitHe Heobxoguma 11 3ppeKTUBHOCTH
CeJIeKUMOHHBIX IIPpOTr'PaMM. O,I[HI/IM W3 3TallOB ITJIaHKUPOBAHMA ABJ/IAETCS npopa60TKa
OpraHU3al[IOHHOM CTPYKTYPhI TIPOEKTA: YETKOE OTpe/ie/ieHHe POJTH KaKJO0r0 ero yJacT-
HHKa 1 YCTaHOBJ/IEHHE WX OTBETCTBEHHOCTH. praB]'IEHI/Ie PHUCKaMU U BSHHMOAEﬁCTBHEM
WCTIO/THUTE/IeN — 3TO OZIMH U3 BaXKHEHIIINX TIOAXO0/0B K yIpaB/IeHHUIO TPOeKToM. B pe-
3y/IbTaTe UCC/Ie0BaTe/IbCKOW pa3paboTKu cocTap/ieH 6a30BbIi MPOEKT (TJ1aH) T10 pea-
JIW3aLUY CeJIEKLMOHHBIX MPOrPaMM B MIPOU3BO/ICTBEHHBIX YCIOBUSX, KOTOPBIH MOXKET
6I:ITb dJaIlITUPOBAH U MMTPUMEHEH B JeATe/IbHOCTHU.
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