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IloceBHBIE XapaKTePUCTUKH
CeJIbCKOXO03MCTBEHHBIX KYJbTYP NPHU UCIOJIb30BAHUA
WHHOBAIMOHHBIX KOMILIEKCOB Y100peHui

H. M. Koponbkosa, H. V1. Yepkammnua™, E. B. I'yceBa
CeBacTONONbCKMIT TOCYAAPCTBEHHBIN yHUBepcuTeT, CeBacTononb, Poccus
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Annomayus. eab vccnenoBanust — MpoaHann3upoBaTh 3QGEKTUBHOCT UCIOJIB30BAHUS MTOIYUYEHHBIX yno0pe-
HUI Ha MOCEBHBIE XapaKTEPUCTUKHU CEMSH CEIbCKOXO3SHCTBEHHBIX KyJIbTYyp TMHUHA, MOPKOBU U KyKypy3bl. Me-
TOABI. JIJIsl TONTyYeHUs] OpraHuuecKux yqoOpeHuil Ha ocHoBe BepmukoMmmocra (B) n xypunoro nomera (KII) B
Pa3HbIX KOHLEHTPALHUIX MCIIOIb30BaHa TEXHOJIOTHSI KaBUTALMOHHOM 00paboTKu. [lyisi BBISBIICHHS KOHKYPEHTO-
CIOCOOHOCTH CpaBHHUBAIN 3P (EKTUBHOCTD BIMSHHS MMOJIYUYEHHBIX OPraHUMYECKHUX YJOOpPEHUI Ha OCHOBE BEPMHU-
KOMIIOCTa ¥ KYpPUHOTO IIOMeTa ¢ cepTu(uIMpoBaHHbIME ynoopenusmu «Cuia Pocta» u «Pusepm». PeynasTarst
U NMPaKTHYecKasi 3HAYMMOCTh. [1o pesynbraTraM sKcriepuMeHTa ObUTH BBISIBJICHBI CJIETYIOLIHE 3aKOHOMEPHOCTH:
JUISL CEMSTH MOPKOBH T10 TIPU3HAKY SHEPIHU IPOPACTAHUS U BCXOXKECTH JIyUIIHe IT0Ka3aTeIH JOCTUIHYThI IPU 00-
paboTke ynoOpeHreM Ha OCHOBE BEPMUKOMITOCTA; JUIsl CEMSIH TMUHA 110 ITPU3HAKY SHEPTUH MPOpaCcTaHus JIyqIHe
0Ka3aTeNy JOCTUTHYTHI IPU 00paboTKe ynoOpeHreM Ha OCHOBE KypHHOTO IIOMETa, a 110 BCXOXKECTH OoJiee MpH-
OpHUTETHBIC Pe3ybTaThl Al OpraHudeckue ynoopenus mapok «Cuna Pocra» u Bepmukommnocra. Takxke Obuiu
MOJTy4EeHBI Pe3yJIbTaThl 10 MPHU3HAKY NPUPOCTa OMOMAacchl HAJ[3EMHBIX OPraHOB M MPUPOCT JUIUHBI KOPHS, BbI-
SIBICHBI 3aKOHOMEPHOCTH ISl IPEATIOKEHHBIX KOHLIEHTpaIuii KypruHoro nomera. Hayynasi HoBu3Ha. [lomyueHst
OpraHuveckue yro0peHHs Ha OCHOBE KypPHHOTO TIOMETa, KOTOPBIE MOBBIIIAIOT YHEPTHIO MPOPACTAHMSI U BCXOXKECTh
JUISt MOPKOBH 1 TMHHA, @ TAK)KE 00€CIIeUNBaIOT HAaHOOJIBIINI IPUPOCT OMOMACCHI POCTKOB JJIsl TMHHA U KYKYPY3bl,
KOPHEH — /115l MOPKOBH U KyKYpy3bl. YI00peHHE 13 BEPMUKOMIIOCTA XapaKTepHu3yeTcst Hanoosbien 3h(heKTrBHO-
CTBIO NIPU OLIEHKE MTOCEBHBIX Kaue€CTB MOPKOBH.

Kniouesvle cnosa: BEpMUKOMIIOCT, SJHEPTHs POpACTaHusi, BCXoxecTb, Daucus carota L., Carum carvi L., Zea
mays L., TpUPOCT JAJIMHBI POCTKA, IPUPOCT JITUHBI KOPHS

Jna yumuposanusa: Koponskosa H. M., Uepkamuna H. U., I'yceBa E. B. IloceBHble XapaKTEPUCTUKHU CEIILCKO-
XO3SICTBEHHBIX KYJIBTYp TPH HUCIOJIb30BAaHUH WHHOBAIIMOHHBIX KOMIUIEKCOB YA0OpeHUi // ATpapHbIi BECTHUK
VYpana. 2024. T. 24, Ne 05. C. 580-592. https://doi.org/10.32417/1997-4868-2024-24-05-580-592.

JMama nocmynnenusa cmamuu: 23.01.2024, oama peyenszuposanusn: 14.03.2024, oama npunamusn: 19.04.2024.

Sowing characteristics of agricultural crops using
innovative fertilizer complexes

N. M. Korolkova, N. I. Cherkashina™, A. V. Guseva
Sevastopol State University, Sevastopol, Russia
“E-mail: cherkashina@sevsu.ru

Abstract. The purpose of the study is to analyze the effectiveness of the use of the obtained fertilizers on the
sowing characteristics of agricultural seeds. The article presents the results of a study on the effectiveness of the
use of organic fertilizers on crops of cumin, carrots and corn. Methods. To obtain organic fertilizers based on
vermicompost (V) and chicken droppings (CD) in different, cavitation treatment technology was used. To identify
competitiveness, the effectiveness of the influence of the obtained organic fertilizers based on vermicompost and
chicken manure was compared with certified fertilizers “Sila Rosta” and “Riverm”. Results and practical signifi-
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cance. According to the results of the experiment, the following patterns were revealed: for carrot seeds, based
on germination energy and germination, the best indicators were achieved when treated with a fertilizer based
on vermicompost; for cumin seeds, based on germination energy, the best indicators were achieved when treated
with a fertilizer based on chicken droppings, and organic fertilizers of the “Sila Rosta” and vermicompost brands
gave priority to germination results. The results were also obtained on the basis of an increase in the biomass of
aboveground organs and an increase in root length, patterns were revealed for the proposed concentrations of
chicken droppings. Scientific novelty. The resulting organic fertilizer based on chicken droppings increases the
germination energy and germination for carrots and cumin, and also provides the greatest increase in the biomass
of sprouts for cumin and corn, and roots for carrots and corn. Fertilizer from vermicompost is characterized by the
highest efficiency in assessing the sowing qualities of carrots.

Keywords: vermicompost, germination energy, germination, Daucus carota L., Carum carvi L., Zea mays L.,
growth of the sprout length, the increase in the length of the root

For citation: Korolkova N. M., Cherkashina N. I., Guseva E. V. Investigation of the effect of new types of or-
ganic fertilizers on the sowing characteristics of agricultural crops. Agrarian Bulletin of the Urals. 2024; 24 (05):

580-592. https://doi.org/10.32417/1997-4868-2024-24-05-580-592. (In Russ.)

Date of paper submission: 23.01.2024, date of review: 14.03.2024, date of acceptance: 19.04.2024.

IocranoBka npodaemsl (Introduction)

BaxxHbIMU 33/1a4aMH CEITLCKOXO3SIMCTBEHHOH HAYKN
SIBIISTFOTCSL CO3/IaHKE TTPOYHOI KOPMOBOH 0a3bl, yBEIH-
YEHHE W BOCCTAHOBJIICHHUE IUIONOpOIus 1mouB. [ToBbI-
[IEHHOE BHUMAaHHE YACISIETCS TNIOAOPOANIO TTOUBHI KaK
OCHOBE JTAJIbHEHIIIEr0 POCTa YPOXKaHHOCTH BCEX BUIOB
CEJIbCKOXO03SHCTBEHHBIX KynbTyp [1; 2]. Hambombmree
MIPEATIOYTECHHE OTNAIOT OPTaHWUYECKUM YZOOPEHUSIM,
B KOTOPBIX COZIEPIKATCS MPAKTHUECKH BCE BU/IBI MUHE-
paJIbHBIX BELIECTB, HEOOXOANMBIX ISl TTOJHOIIEHHOTO
muTaHus pacteHuit [2; 3]. Taxxke BemyTcs Mccieno-
BaHMS 110 BIMSHHUIO KOHIEHTPAIWH PA3IMYHBIX BHIOB
yROOpeHMH U pa3iNYHBIX CEIBCKOXO3SHCTBEHHBIX
KyJIBTYp ¥ pa3pabOTKa HOBBIX OPraHMYECKHX yHoOpe-
Hull [4; 5] co cpaBHUTETHHOMN OIIEHKON YKOHOMHUYECKOM
a¢dexTuBHOCTH [5].

Poct 1 mporpeccupoBaHne SKOJIOTHYECKOTO 3eMIIe-
JIeTIHs, N3yYCHUE BIUSIHUS JO3UPOBKHM OPTaHHYECKUX
ynoOpeHuil Ha ypOKaifHOCTh CEIbCKOXO3SHCTBEHHBIX
KyJIBTYp — aKTyaJbHBIC 3aJ]a4l CEIbCKOX035HCTBEHHO-
TO IpON3BOZICTBA. B HacToOsIIIEE BpeMsI B arpOIPOMBIIII-
JICHHOM KOMIUIEKCE aKTHBHOE pPa3BUTHE ITOIYUIHIIO
MIPUMEHEHHE 3KOJOTHYECKUX UYHCTHIX OPTaHHYECKUX
ynoOpenwuii. [IpoBoasaTCst HaydHbIE N3BICKAHMUS 110 BIIH-
SIHUIO Pa3JINYHBIX YI0OPEHNH Ha yBEIMUCHUE ypOXKaii-
HOCTH TakKuX KyJIbTyp, Kak KapTodenb, MIICHANA, S9-
MeHB, PHC U KyKypy3a [6-9].

[To naHHBIM HAIIMOHAIBHOTO OPTAHUYECKOTO COI03a
Poccuiickoit denepannu, peIHOK OpPraHUYECKUX MHpO-
JYKTOB — OJIMH U3 CAMBIX AMHAMUYHO Pa3BUBAIOLINXCS
B mupe [10].

Jns yMeHBbIIEHHS HETaTUBHOTO BO3JCHCTBHS XH-
MHYECKUX YOOpPEHUH Ha OKPYXKAIOMIYIO CPEy 3aMeHa
WX OPraHWYeCKUMH YJOOPEHUSIMH JUIS TPOU3BOANTE-
JeH SIBISIETCS] ONTUMAJIBHBIM PEIICHUEM.

[Tpumenenne ynoOpeHHil OpraHMYECcKOro THMA B
3EMJIC/ICIINH BBITTOJHSET CIEAYIONHe QYHKINN:

— OBICTPOE BOCCTAHOBJIEHHE €CTECTBEHHOI'O ILIO-
JIOPOAMS TIOYBEI, YIYUIIIEHHE €€ CTPYKTYPHI, TOTJIOTH-
TEeTBHOU CIMOCOOHOCTH, oObecredeHne pazHooOpasws
MOYBEHHBIX MHKPOOPTAHU3MOB M OPTaHHYECKHUX Be-
IIECTB;

— COKpAIIIEHHE CPOKOB MPOPACTAHUSA CEMSH, yCKO-
peHHe pocTa U [BETCHUS PACTEHHH, COKPAIEHUE CPO-
KOB CO3pEBaHUs TUIONIOB Ha 2—3 HeNlenu,

— TOBBINICHHE MMMYHHOTO CTaTyca PacTeHHH, UX
YCTOMYUBOCTh K CTPECCOBBIM CUTYAIMsSIM, KOMIUIEKCY
IpUOHBIX OOJIC3HEIH;

— obecrieueHne BBICOKON MPIKUBACMOCTH CaKCH-
LIEB U paccaisl;

— 3HAYUTEIBHOE MOBBIIICHNE YPOXKAWNHOCTH U yITyd-
[ICHHE OPTaHOJENTHYECKUX CBOMCTB (BKyC, OKpacka,
apoMar | JIip.) BBIpAITUBAEMON CEeIThCKOX03HCTBEHHOM
MIPOLYKITHH;

— CBS3BIBAaHME B MOYBE COCTUHEHUH THKEIBIX Me-
TaJUIOB U PAJHOHYKIH/IOB,;

— TOBBIILICHHUE 3aCYyXOyCTOMYHNBOCTH PACTEHUN;

— pelIeHne 3a1a4 10 yTUIN3aUK OTXO/I0B MTHIIE-
BOTYECKHUX XO3SHUCTB.

enp paboThl — omucaTh COCOO CO3AHUST HOBBIX
BUJIOB OPTaHUYCCKUX YAOOPCHHIA; OLIEHUTD dPPEKTHUB-
HOCTb MIPUMEHEHHS YAOOPEHUH Ui Pa3InYHbIX BUIOB
CeNbXO03AHUCTBEHHBIX KYIBTYP.

OOBEKTOM HCCIEOBAHUS SIBISIOTCS CEMEHA Cellb-
CKOXO3SIMCTBEHHBIX KyNbTYyp (Daucus carota L., Carum
carvi L., Zea mays L.).

MeTonoJiorust u MmeToabl ucciaenoBanus (Methods)

UccnenoBanuss mpoogmwnuch B LleHTpe Komiek-
TUBHOTO TIOJIb30BaHUA «IlepcrieKTUBHBIE TEXHOJIOTHH
n marepuasbely OIAOY BO «CeBacTonoiabCKui TO-
CyIapCTBEHHBIII YHMBEPCUTET» B JaOOpaTOPHBIX yC-
JIOBUSAX COTJIACHO MEXrocyaapCcTBEHHOMY CTaHIApTy
I'OCT 12038-84 «CemeHa CembCKOXO3IHCTBEHHBIX
KyJbTYp. MeTObI OTIpe/ieIeHUs] BCXOKECTH» C COOIMIo-
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JICHUEM BCEX YCJOBHUH MOATOTOBKH, ITPOPAILUBAHUS U
OLICHKH DHEPI'HHU IPOPACTAHUS U BCXOXKECTH.

B xoze BbInOMHEHUST paOOTHI OBUIN MOJTYy4EHBI HO-
BbIC BHJIbl OPraHMYECKUX yHOOpEHHH Ha OCHOBE BeEp-
MHMKOMIIOCTA ¥ ITUYBET0 IIOMETA B Pa3HBIX KOHLIEHTPa-
usx. [Ipu npuroToBneHnu ynoOpeHuil NpUMEHSINChH
KaBUTaoHHbIe 3 dexrsl [11; 12].

Junst viccrenoBanusl BIMSHUS KOHLEHTpPALMU YIO-
OpeHMii Ha TIOCEBHBIC KA4eCTBa CEIbCKOXO3SHCTBEH-
HBIX KYJIBTYp U ONpENeNICHHs] ONTHMAIBHOIO COCTaBa
OpPraHMYecKoro yJI0OpeHHs] KOHIIEHTPAaThl FTOTOBHIIMCH
B JIBYX COOTHOIIECHUSX TBEPAOH 1 sxuakoi dazel (1 : 10
u 1 :5). JInsg 3T0oro HaBECKU UCXOAHOTO ChIPbS (ITHUNIH
nomer u BepmukoMnoct) maccoit 200 u 400 r paz6as-
JSUTUCh OMIMCTUILIMPOBAHHON BOJOH W JIOBOJMJIMCH
1o obbema 2 1. Jlanee nosy4eHHbIE pacTBOPBI BbLACP-
JKMBAJIMCh B MTOCTOSIHHBIX YCJIOBHSIX TIPH TEMIIepaType
20 °C u paBnenuu 760 MM pT. CT. B TeueHue 14 nxeil.

Jlyiss monyd4eHus: OpraHUYeCKOro yaoOpeHHs pac-
TBOPBI 00padaThIBAIMCh HA KaBUTAIIMOHHOW YCTaHOB-
ke «AxtuBarop-Gdy». Bpems 9KCro3unuu cocTasisiiio
15 munyT npu gactore ot 30 I'ry [13].

Jnst ompeneneHus cocraBa MHHEpalbHOM 4YacTh
ChIpbsl Hcmonb3oBanu crnekrpockan  MAKC-GVM,
IPU 9TOM CyOCTpar He NO/Beprajcs NpeIBapUTEIbHON
00paboTKe (TepMHUYECKOM, 00e33apakKUBAIOIICH WU
MHOI1), Y4TO MO3BOJISUIO MPEAOTBPATHTh MOTEPH MUHE-
pajbHBIX KOMIIOHEHTOB [ 14].

Jis upeHTH(GUKAIUU OPraHUYeCKUX YmoOpeHUiH
Obl1a BBE/ICHA CJIEyIOIIasi MAPKHPOBKA!

KII-2, KII-4 — opranuueckoe yaoOpeHue Jiabopa-
TOPHOTO MPUTOTOBJICHHSI HA OCHOBE KypHHOIO IIOMETa
pazHoii konneHTpanuu (KII-2 — 200 r kypuHoro nome-
ta Ha 2 1 Boasl, KI1-4 — 400 r kypuHoro nomera Ha 2 J1
BOJIBI).

B-2, B-4 — opranunyeckoe ympoOpeHue J1adopaTop-
HOTO NPUTOTOBJICHHSI HA OCHOBE BEPMHKOMIIOCTA Pa3-
HoOW koHueHTpaiyu (B-2 — 200 r BepMukoMIIocTa Ha
2 11 Bozibl, B-4 — 400 r BepMuKOMITOCTa Ha 2 J1 BOJIBI).

CP — oprannueckue ynaoOpenust mapku «Cuia
Pocray.

P — oprannueckue ynodpenust Mapku «Pusepmy».

OCHOBHAas CIIOHOCTh IIPU pa3paboTKe TEXHOJIO-
U ISl TOJIyYeHHsI BBICOKOKa4eCTBEHHBIX YIOOpeHHI
3aKJII04aeTcsl B BHIOOpPE METO/a M TEXHOJIOTHYECKOTO
Bo3neiicTBus. KapuranmonHas oOpaboTka Osaromapsi
JIOKJIbHOMY MEXaHHUYECKOMY M TEMIIEpaTypHOMY BO3-
JNCHCTBUIO TPOM3BOAUT 00e33apakuBaroIuii dPdeKTt
Ha IaTOTeHHYI0 MHUKPOQJIOpY CHIPbsl, B TOM YHCIIE
YHUYTOXKAET stifia reibMUHTOB [15-17].

B xozne sxcnepumenTa rotossle npenapars! (KI1-2,
KII-4, B-2, B-4) u ucnons3zyeMsle AJs CPaBHEHUS YII0-
openust (CP, P) Obuin pa3BesieHbl NUCTUILIMPOBAHHON
BOJIOM B cOOTHOIIEHUH 1 : 25.

Ornenka 3p(EeKTUBHOCTA MPUMECHEHUSI HOBBIX BH-
JIOB ynoOpeHHs MMPOBOIMIIACH C ITOMOIIBIO OIpeese-
HUS SHEPTrUM MPOPACTAHMsI CEMSH M BCXOXKECTH BbI-
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OpaHHBIX CEJIbCKOXO3SHCTBEHHBIX KyJabTyp [18; 19].
DKCIepUMEHT ObUI MPOBEJECH B YETHIPEXKPATHOW I10-
BTOpHOCTH. Il Kakaou cepuu orOupanioch mo 100
CeMsIH MOPKOBH M TMHHA U 10 50 CeMsIH KyKypy3bl.
B kadecTBe KOHTPOJIBHOM MPOOBI KCIIOIb30BaIach OH-
JIICTHJUINPOBaHHAs BOJIA.

Juist cpaBHeHUs d((QEKTUBHOCTH BIMSHHS pa3pa-
0OTaHHBIX OpPraHWYECKUX YIOOPEHHH HE MCIIOJIb30Ba-
nu cepruduipoantbie ynoopenus «Cuna Pocray u
«PuBepm» moiydeHHbIe HA OCHOBE BEPMHUKOMIIOCTA.

IIpenapar «PuBepm» npu3HaH MEXyHApOIHOM Op-
ranu3aiueit System of Independent Certification (SIC)
9KOJIOTMYECKH YUCTHIM YI0OpEHHEM, COOTBETCTBYIO-
UM MeXTyHapogHoMy ctanaapty 1SO 14024:1999.

CemeHa NpOpalIMBAIM B YCIOBHSX, HPEIyCMO-
TpeHHbIx npunoxenuem | I'OCT 12038-84. B tepmo-
cTarax IOJICP)KUBAIN YCTAHOBJICHHYIO TEMIIEPATypy,
IIPOBEPsIsL €€ TPH pas3a B JICHb: YTPOM, B CEPEIAMHE JIHS
1 BEUYEPOM; OHa HE JI0JDKHA OTKJIOHSATHCS OoJiee 4eM Ha
2 °C.

[TpopamuBanue ceMsH TIpH IEPEMEHHBIX TeM-
neparypax 20-30 °C ocymecTBiIsuIOCh MyTeEM Iepe-
KJIFOYEHUSI TEPMOPETYJIATOPA C HU3KOH TeMIleparypbl
Ha BBICOKYIO WJIM C BBICOKOH Ha HM3KYl0. [lockoibky
MEepEeMEHHYI0 TeMIeparypy He KOHTPOJIHPOBAIU B BbI-
XOJIHBIE JTHH, CEMEHa POpAIINBaIIHU [TpU Oosiee HU3KOM
u3 1ByX ykazaHHbIX B npuiioxkenuu | TOCT 12038-84
temreparyp. [IpoBepsuin cocTosiHHE YBIXKHEHHOCTH
JIOKa €XKEAHEBHO, INPU HEOOXOIMMOCTH CMadyMBaJId
€ro BOZIOH WM yJ00peHneM KOMHATHOW TeMIIepaTyphbl,
He JOomycKas IepeyBiaxkHeHus. OOecnednBaiy Io-
CTOSIHHYIO BEHTWISILMIO B TepMmocTarax. ExxenHeBHO
Ha HECKOJIBKO CEKYH/]| IPUOTKPBIBAIN KPBIIIKH YallleK
Ilerpu. Bony B nmonnoHe Ha JHE TepMOcCTaTa MEHSUIM
gepes3 Kax/ble 3—5 CyToK.

O1eHKY M y4YeT NPOPOCIIMX CEeMsIH MPH OIpeesie-
HHUH SHEPTHH [IPOPACTAHUSI U BCXOXKECTH ITPOBOIUIIN B
cpoku, yka3aHHele B npuiaoxenuu | FOCT 12038-84.
[Tpu TOM J1eHb 3aKIIJIKA CEMSIH Ha IPOpalluBaHue U
JICHb T0JICYeTa SHEPTHU MPOPACTAHUS WM BCXOKECTH
CUUTAJIH 32 OJTHH CYTKH.

J1y1st MOPKOBH OTIpeJIelIeHne SHEPIHU POpacTaHUs
MIPOM3BOJMIIOCH HA 5-€ CYTKH, a BCXOXKECTh OLICHUBA-
nack Ha 10-e cyTKu mocie 3aKiajku; JUis TMHHA — Ha
7-e u 14-e cyTKM; 11 KyKypy3bl — Ha 4-€ U 7-€ CYTKU.

PesyabTatsl (Results)

Pe3ynbrarhl Kaue€CTBEHHOTO U KOJIMUECTBEHHOTO CO-
CTaBa MUHEPAJIbHOW YaCTH MPEACTaBIIeHbI B Ta0HLE 1.

Taxoke ObUT M3y4eH COCTaB OPraHMYECKOH YacTH
KypHHOTO [IOMETa U BEPMHKOMIIOCTA, & UMEHHO OIIpe-
JIEIISUICS] KOJIMYECTBEHHBII cocTaB (DyJIbBOKUCIIOT U TY-
MHUHOBBIX KUCHOT [20].

[TpenBapuTENbHO y HCCIEIYEMOTo ChIpbsl OIpee-
JISUIM BJIQXKHOCTh MO MeTofuke, ykazaHHoH B ['OCT
26713-85 [21], 3areM €ro MOJHOCTHIO BBICYIIUBAIH
1 aHAJIN3MPOBAIN COCTAB COINIACHO CTaHAapTam [22-—
25]. JIns ompeneneHusi cocTaBa MUHEpPaJbHOW YacTh
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Tabmuua 1
CocraB MUHEpaIbHON 9aCTU

Conep:kaHue MHHEPAJILHOTO KOMIIOHEHTA Kypunslii momer BepMukommoct
MgO, % 0,61 1,51
ALO,, % 2,44 5,11
Si0,, % 13,25 15,71
PO, % 3,38 2,59
K.,0, % 7,49 3,00
Ca0, % 3,30 9,24
TiO,, % 0,22 0,27
Fe,O,, % 2,02 4,96
V, Mr/kr 35,34 32,49
Cr, mr/kr 22,81 70,03

MnO, mr/kr 1723,86 733,87
Co, MI/Kr 5,43 78,07
Ni, mr/kr 60,94 95,05
Cu, MI/Kr 17,89 35,99
Zn, Mr/kr 135,92 194,98
Sr, Mr/kr 172,77 226,08
Pb, mr/kr 0,13 18,31
Table 1
Composition of the mineral part
The content of the mineral component Chicken droppings Vermicompost
MgO, % 0.61 1.51
ALO, % 2.44 5.11
Si0, % 13.25 15.71
PO, % 3.38 2.59
K0, % 7.49 3.00
CaO, % 3.30 9.24
7i0, % 0.22 0.27
Fe O, % 2.02 4.96
V, mg/kg 35.34 32.49
Cr, mg/kg 22.81 70.03
MnO, mg/kg 1723.86 733.87
Co, mg/kg 5.43 78.07
Ni, mg/kg 60.94 95.05
Cu, mg/kg 17.89 35.99
Zn, mglkg 135.92 194.98
Sy, mg/kg 172.77 226.08
Pb, mg/kg 0.13 18.31

ChIpbE aHAIM3UPOBAIOCH Ha crekrpockane MAKC-
GVM [14]. O6ue pe3ysbTarhl aHadu3a HCXOIHOTO
ChIpbsl TMOJYYCHBI IJId Z[OBepHTeJ'IbHOfI BEPOATHOCTHU
P =0,95 % u npezcranieHs! B TaduUIEe 2.
[Ipeobnananue ¢GyabBOBBIX KHUCIOT CIIOCOOCTBYET
YBEJIMYCHHUIO Pa3MEepPOB KIIETOYHBIX MOP KOPHEBOH CH-
CTEMBbI paCTeHHﬁ, 4YTO NPUBOAUT K aKTUBHOMY IIOIJIO-
HICHHUIO MMHUTATCIIbHbIX BCUICCTB. OTH KUCIOTHI IIpUHU-
MaloT aKTHBHOE y4acTHe B HEWTpalM3aliy COopepxka-
LIMXCSl B IOYBE TOKCHHOB U 00JIaIal0T aHTHOKCH/IAHT-
HbIMU cBoMcTBamy [27]. Kak BuiHO U3 Tabnuibl, ycra-
HOBJICHO, 4YTO KypHHbIﬁ TIOMET 110 COACPIKAHUIO I'YMU-

HOBBIX KHUCJIOT MPEBOCXOAUT BEPMUKOMIIOCT IMOYTHU B
2,5 pasa u (ynpBOKUCIIOT B 1,2 pa3a COOTBETCTBEHHO.

Ko BCX0XMM OTHOCHIIM HOPMaJILHO ITPOPOCIIHE Ce-
MmeHa. [Ipu yuere sHeprum npopactanus (puc. 1) moa-
CUHTHIBAJINA TOJIBKO HOPMAJIBHO MPOPOCIIKNE U YA
ABHO 3arHUBLIME CEMCHA, a MMPU YUCTC BCXOXKCCTHU OT-
JACJIbHO MNOJACYUTBIBAJIM HOPMAJIbHO HNPOPOCIIUC, Ha-
6yxu11/1e, TBEPABIC, 3arHUBIIMC U HECHOPMAJBLHO IIPO-
pocline ceMeHa.

BcxoxkecTs n OHCPI'UIo MpopacTaHust CEMAH BbIUHC-
JSUTM B TIPOLICHTAaX. 3a pe3y/IbTaT aHajiu3a MpUHUMAIN
cpenHee apU(pMETHYECKOE PEe3ylIbTaToOB OINPE/CICHUS
BCXOXKECTH BCEX IPOAHAIM3UPOBAHHBIX MPOO.
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Tabmuia 2
CocTaB UCXOHOTO ChIPbA
Joast Hoast Joast
Coipbe pH B‘Ha”f;mcn” Mw::;g:n;naﬂ OPraHHUKH, | (yJIbBOKHCJIOT, | TYMHHOBBIX
° > 70 % % KHCI0T, %
Kypunsiit momer
(ycymuIeHHBIH 6,1 24,4 354 64,6 43 0,5
TIPOJYKT)
Bepuuxommoct | ¢ 753 452 54.8 3.7 0.2
(BI@XXHBIHN IPOIYKT) | ’ > ’ > i
Table 2
The composition of the feedstock
L . Share , The proportion
Raw materials pPH Hun;ldnjy, Mmei;alp art, of organic The p rop "."’”’f, of humic acids,
% % matter. % of fulvic acids, % 9%
Chicken droppings
(dried product) 6.1 24.4 354 64.6 4.3 0.5
Vermicompost
(wet product) 6.2 7.3 45.2 54.8 3.7 0.2

Puc. 1. Cemena mmuna ¢ ucnonvsosaruem KI1-2
Ha 5-1i 0eHb NPOPAULUBAHUS
Fig. 1. Cumin seeds using CD-2
on the 5th day of germination

KayecTBeHHBIH M KOJIMYECTBEHHBIM MOJCUET HC-
CJICIyeMBIX CEMSTH ITPOBOJIUIICS B THH, TIPOMICAHHbIC B
npunoxennn 1 FTOCT 12038-84 [18]. Pesynbrars! uc-
clleZioBaHMs OIleHUBAIUCH B cooTBeTcTBUU ¢ [OCT P
NCO 21748-2021 [26] u mpencTaBieHbI B TAOIHUIIE 3.

CemeHa KyKypy3bl BO BCEX CEpHSIX yXkKe K |-My JTHIO
MOJICYETOB MOKA3a]IN CTOMPOLEHTHYIO BCXOXKECTh, YTO
CeIaI0 HEBO3MOXKHON JAIbHEHMIYIO OLIEHKY JaHHON
KYIBTYPHI TIO N30paHHBIM KPUTECPHSIM.

3amapeHHBIX, MMyCTHIX H HEHOPMAIBHO MPOPOCIIAX
He HaOII0aI0Ch B IIPOIIECcce SKCIEPHMEHTA.

[lo pesympraram wnccieOBaHMS MOXHO CJIENaTh
BEBIBOJIBL:

1) 1715t ceMstH MOPKOBH 110 IPU3HAKY 3HEPTUH TIPO-
pacTaHMs U BCXOXKECTH JIyUIlIHe ITOKa3aTeIn ObUIN J10-
CTHTHYTHI IpH 00paboTKe yroOpeHneM Ha OCHOBE Bep-
MuKoMIocTa B koHenTparmn 200 r Ha 2 11 Bozs! (55 %
7 67 % COOTBETCTBEHHO);
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Puc. 2. Konmponvnas npoba cemsH MOPKOBU
Ha 10 deHv npopausuanus
Fig. 2. Control sample of carrot seeds
on the 10th day of germination

2) Ui ceMsiH TMUHA TI0 TIPU3HAKy SHEPTHH Tpo-
pacTaHus JTydIlIne TOoKa3aTeld ObIIH JOCTUTHYTHI TIPH
o6pabotke ynodpenunem Ha ocHoe KII-2 n KI1-4 u co-
ctaBuik 22 %, a IO BCXOXKECTH OoJiee IPUOPUTETHBIC
pe3ynbTaThl Jadu OpraHWYecKrne YIOOpEeHHs Mapok
«Cuna Pocray (55,3 %) u BepMHKOMITOCT B KOHIICH-
tpatun 200 r Ha 2 mutpa Boasl (52 %).

Taxke B JICHb ONpEAeTICHUs BCXOXecTH (puc. 2)
MIPOPOIIEHHBIX CEMSH OBUIM TIPOBENICHBI M3MEPEHUS
JUIMH KOPHEW M POCTKOB JUIS OIEHKH MpHpocTa OHo-
MAaccHl TOJ] BIMSHHAEM HCCIIEAYeMbIX yaoOpeHuid. Pe-
3yJBTaThl U3MEPEHHH TIPECTABICHbI B TaOIHIIE 4.

[To mpu3Haky nmpupocTa OmoMacchl Ha3eMHBIX Op-
TaHOB JIMJMPYET BIUSHNC YIOOPEHUsI Ha OCHOBE KypH-
Horo niometa KI1-4 s kykypy3st (34,6 %), KII-2 ams
t™HHA (59,2 %), a 11t MopkoBH — «Pusepm» (67,0 %)
u KI1-4 (52,7 %).
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Tabnuua 3

Bnusanue yno6peHuit Ha SHEPruO MPOPACTAHUA M BCX0XKECTh

IToxazarenu ‘ K ‘ KII-2 ‘ KII-4 ‘ Ccp ‘ P ‘ B-2 ‘ B-4
Tvmun
Oueprus npopactanus, % 14 23 22 17 17 15 18
Bcexoxects, % 42 46 46 55 51 52 47
Uwrcno HepOPOCIINX CeMSH, IIT. 58 54 54 45 50 48 54
W3 uncna HenmpopoCuIuX:
3M0pOBBIX 51 47 44 40 44 38 48
3arHuBIINX 7 7 8 5 6 10 6
[ToBpeXXICHHBIX BPEIUTEISIMU - 2 - - - -
MopkoBb
OHeprus npopacranusi, % 49 50 46 54 54 55 43
Bcexoxects, % 55 55 48 59 62 67 58
Uucno HENPOPOCHIUX CEMSH, HIT. 45 47 53 42 39 33 42
M3 yncna Henpopocux:
310pOBBIX 37 41 40 35 22 28 31
3arHuBIINX 7 6 13 7 17 5 8
[ToBpexIeHHBIX BPEIUTENSIMU 1 — — — — — 3
Table 3
The effect of fertilizers on germination energy and germination
Indicators | C |cp2|cp4] SR | R | v2 | v4
Cumin
Germination energy % 14 23 22 17 17 15 18
Germination % 42 46 46 55 51 52 47
The number of seeds that have unsprouted, pieces 58 54 54 45 50 48 54
From among the unsprouted:
Healthy 51 47 44 40 44 38 48
Rotten 7 7 8 5 6 10 6
Damaged by pests — — 2 — — — —
Carrot
Germination energy % 49 50 46 54 54 55 43
Germination % 55 55 48 59 62 67 58
The number of seeds that have unsprouted, pieces 45 47 53 42 39 33 42
From among the unsprouted.
Healthy 37 41 40 35 22 28 31
Rotten 7 6 13 7 17 5 8
Damaged by pests 1 — — — — — 3

[To BiMsiHMIO BBIOpPaHHBIX OOPA3LOB Ha IPUPOCT
JUIMHBI KOPHS HaWIy4llde pe3yJbTaThl MOJYYEHBI C
NPUMEHEHNEM YJ00peHHUil Ha OCHOBE KypHHOTO MOMe-
ta KI1-2: mst mopkoBu — 55,4 %; mist tmuna — 20,5 %;
a st kykypy3sl KIT1-4 — 75,4 %.

O6o011eHre pe3ylbTaTOB MHOTOCEPHUIHOTO HKC-
NEepUMEHTa TI03BOJIMJIO MPOPaHKXUPOBaTh APdeKTHB-
HOCTh HCCIICIYEeMbIX YIOOPEHHUH IS KaXIOW KyJbTY-
PBI 110 JIBYM KPUTEPHSIM:

— IMOBBIILICHNE [IOKa3aTelieil SHEPrUU NPopacTaHus
Y BCXOXKECTH, MPEACTaBICHHOE B TadIHUIE 5;

— IPUPOCT OMOMACChl POCTKOB M KOPHEH Ha Jrare
MpOpaIUBaHus, IPEACTABICHHBIN B Tabmumax 6, 7, 8.

Hcxonst U3 olleHKH NpupocTa OMOMAacChl CeMsiH Ha
ATare MpopallMBaHus, MOXHO CJIeNIaTh BBIBOA O TOM,

YTO WCIOJIBb30BAaHHE yNOOpPEHHS Ha OCHOBE KypHUHO-
ro nometa B koHIeHTpanuu 400 u 200 T Ha 2 J1 BOIBI
MPUBETO K HAWIYYIIUM IOKa3aTelsM I KyJIbTYpBHI
Carum carvi L. 10 cpaBHEHHIO C IPyTUMH BUAAMH yI0-
Openunii. OHAKO MO BCXOXKECTH MOJIYYEHO 3HAUCHUE
Ha HECKOJIBKO €AMHUI] Oosbiie i ynoopenus «Cua
Pocra». Jlna kynsrypsl Daucus carota L. Hannydue
MOKa3aTeNIy MOJYUYEeHBI C MCIONb30BaHUEM OpraHHudYe-
CKOTo yIOOpeHHsI Ha OCHOBE BEPMHKOMIIOCTA C KOH-
nentparuei 200 1, a BTOpbIE MO BEIMYUHE 3HAYCHUS
noiy4ensl st «Cusl Poctay. CiemoBaTensHO, 3TH
nBa BUJa opraunyeckux ynoopennit KI1-2 u B-2 gpmns-
FOTCS1 KOHKYPEHTOCITOCOOHBIMH.

[Ipupoct OMOMacchl POCTKOB M KOPHEH Ha 3Tare
[popalMBaHKs NPEICTaBIeH B Tabnuiie 0.
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Tabnuia 4
IIpupocT pIH KOPH/POCTKA IO OTHOLIEHNIO K KOHTPOIBHON Cepuu
ITapameTpsl ‘ KII-2 ‘ KII-4 ‘ CP ‘ P ‘ B-2 ‘ B-4
Kyxkypy3a
IIpupoct gnuHEI pocTka, % 14,76 34,6 1,9 27,2 -3,1 5,4
IIpupoct anuubl Kopenika, % 38,11 75,4 52,4 15,4 30,4 435
Tvun
ITpupoct anuHe! pocTKa, % 59,2 333 41,2 7.4 21,8 47,4
IIpupoct anuuel Kopenika, % 20,5 9,1 27,9 11,5 =79 8,6
MopkoBb
[Tpupoct nnuHb! poctka, % 32,6 52,7 47,7 67,0 20,7 23,5
IIpupoct anuuel Kopemika, % 55,4 20,6 29,1 14,6 13,5 37,54
Table 4
Growth of root/sprout lengths in relation to the control series
Parameters | ¢ | cp4 | SR | R | v2 | v4
Corn
Sprout length gain, % 14.76 34.6 1.9 27.2 =3.1 54
Spine length gain, % 38.11 75.4 52.4 154 30.4 43.5
Cumin
Sprout length gain, % 59.2 33.3 41.2 7.4 21.8 47.4
Spine length gain, % 20.5 9.1 27.9 11.5 -7.9 8.6
Carrot
Sprout length gain, % 32.6 52.7 47.7 67.0 20.7 23.5
Spine length gain, % 55.4 20.6 29.1 14.6 13.5 37.54
Tabnuua 5

Peiitunr s pexTnBHOCTH yH0OpeHNIT IO BIMSAHUIO HA IHEPTUIO IPOPACTAHUA M BCX0XKECTh

PeiiTuHr a3¢ppexTBHOCTH Y100peHN

Tvmun MopxoBb
I mecto YnobpeHue Ha OCHOBE KYPHHOTO TIOMETa VnoOpeHre Ha OCHOBE BEPMHUKOMITOCTA
B KoHueHTpauuu 200 r (KII-2) B KoHueHTpauuu 200 rpamm (B-2)
I mecto | YmoOpeHne Ha OCHOBE KypPHUHOTO TIOMETa JKUZIKOE TYMHHOBOE ynoopenne «Crma Pocray
B koH1eHTparmu 400 r (KI1-4) (CP)
[T mecto | YnoOpeHne Ha OCHOBE BEPMHKOMITOCTA Kunxoe opranndeckoe ynoopenue «PuBepm»
B KoH1eHTparuu 400 rpamm (B-4) P)
IV mecro | XKunkoe rymunoBoe ynoopenue «Cuia Pocra» | YnoOpeHne Ha 0OCHOBE KypHHOTO TIOMETa
(CP) B koHIeHTparmu 200 T (KI1-2)
V mecto | XKuzkoe oprannueckoe ynoopenue «Pusepm» | YnoOpeHue Ha OCHOBE BEPMHUKOMIIOCTA
(P) B koHIeHTparmu 400 T (B-4)
VI Mecto | YnoOpeHue Ha OCHOBE BEPMHUKOMIIOCTA B VYnoOpeHue Ha OCHOBE KypHHOTO ITOMETa
xonnentparmu 200 r (B-2) B KoHneHrpanun 400 r (KI1-4)
Table 5
Rating of fertilizer efficiency by its effect on germination energy and germination
Fertilizer efficiency rating
Cumin Carrot
Ist place | Fertilizer based on chicken droppings Fertilizer based on vermicompost
in a concentration of 200 g (CD-2) in a concentration of 200 g (V-2)
2nd place | Fertilizer based on chicken droppings Liquid humic fertilizer “Sila Rosta” (SR)
in a concentration of 400 g (CD-4)
3rd place | Fertilizer based on vermicompost Liquid organic fertilizer “Riverm” (R)
in a concentration of 400 g (V-4)
4th place | Liquid humic fertilizer “Sila Rosta” (SR) Fertilizer based on chicken droppings
in a concentration of 200 g (CD-2)
Sth place | Liquid organic fertilizer “Riverm” (R) Fertilizer based on vermicompost
in a concentration of 400 g (V-4)
6th place | Fertilizer based on vermicompost Fertilizer based on chicken droppings

in a concentration of 200 g (V-2)

in a concentration of 400 g (CD-4)
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ITo pesynbraram, mpencTaBlICHHBIM B TaOmuie O,
MOYKHO CJIeJIaTh HEOJJHO3HAYHBIC BHIBOABI: B 1I€JIOM HU
OJIHO U3 YAOOpEHUI He SBISETCS JUIEPOM ISl 00enx
POCTOBBIX XapaKTEPHUCTHK. TOJIBKO TPH OpPraHWYECKUX
yaoOpeHwust aanu 3HaueHus oosiee 50 % naubo mo mpu-
pocTy Kopelika, 1100 1o npupocty pocrtka: «Cuia Po-
ctay, «Pusepmy», KI1-4.

Hunst kynerypbl Carum carvi L. nuiepoM MOXKHO Ha-
3BaTh Y/I0OpeHHE HAa OCHOBE KypHHOI'O IIOMETa B KOH-
nenrpaun 200 r (KI1-2).

Kax BuaHO U3 TaONMHIIBI 8, 17151 CETbCKOX03HCTBEH-
HOW KYJNBTYpbl KYKypy3bl HAWIYYIHE pPe3yIbTaThl
MoKazajno ynoOpeHHe Ha OCHOBE KypHWHOTO IOMeTa B
xonnentpaimu 400 r (KI1-4) mo obenm pocToBBIM Xa-
PaKTEepUCTHKAM.

B cBs13u ¢ Tem, uTo 1abopaTopHBIM IMyTeM ObLiIa J10-
KazaHa S(QEKTUBHOCTD MWCIIOJIB30BAHHS YTOOPEHUH,
€CThb CMBICI B pa3paboTKe MPOU3BOACTBEHHON TEXHO-
JIOTHU MX MTPUTOTOBJICHHS.

Oocy:xnenue u BbIBoAbI (Discussion and Conclusion)

B xome pa®oThl OBLIM HCCIICIOBAHBI J[BA HOBBIX
BHJIa OPraHUYECKOTO YIOOpEHHsI Ha OCHOBE OTXOOB
MITHLEBOMYECKUX XO3SICTB U BEPMHUKOMIIOCTA C TIPH-
MEHEHHEM KaBHTAIMH, YTO ITO3BOJIMIIO UCKITIOUUTh Ha-
au4ue naroreHHor ¢uopsl [16; 17] u nomyuuts 6uo-

JIOTHYECKU aKTUBHOE y10OpeHHEe BHICOKOM MTPOU3BO/IH-
TEJILHOCTH.

OreHeHa BO3MOXXHOCTh NMPUMEHEHHSI pa3padoTaH-
HBIX YIOOPCHHWI: YYUTHIBAIM BIHMSHUC Ha IIOCEBHBIC
XapaKTePUCTUKU (PHEPTHI0 TIPOPACTaHUSI U BCXO-
JKECTB), a TAKXKE TIPHPOCT OMOMACChl KOPEIIKA U POCTKA
MIPOPOIIEHHBIX CEMSH.

OmnpejenieHne BCXOXKECTH U 9HEPTUH MPOPACTAHUS
MTO3BOJIHJIO YCTAHOBUTH, YTO MAKCHUMAJIBHBIA CTHMYJIH-
pyromruii 3QQeKT A1t MOPKOBH HAOIFOIAIICS IIPH 3aMa-
YMBAHUU CEMSH ynoOpEeHHEM Ha OCHOBE BEPMUKOMIIO-
cra (B-2): 55 % u 67 % coorBercTBeHHO. [l ceMsiH
TMUHA TI0 MPHU3HAKY SHEPTHH MPOPACTAHUS JIYYIIHC
MoKa3aresid ObLIH JOCTHTHYTHI NPH O0pabOTKE yIo-
opennem Ha ocHoBe KII-2 u KII-4 u cocraBmm 22 %,
a IO BCXOXKECTH Oojiee NPUOPHUTETHBIE PE3YIBTaThI
Jlany opranndeckue ynoopenust Mmapok «Cuia Pocray
(55,3 %) u B-2 (52 %).

CemeHa KyKypy3bl XapaKTEpHU30BaJIUCh IpeKpac-
HOW BCXOXKECTBIO M dHepruei mpopactanus (100 %) Bo
BCEX OMNBITHBIX BapuaHrtax. OpHako OMOMeTpHYecKue
rapaMeTpbl IPOPOCTKOB MPH 00pabOTKe CeMsH KyKy-
py3bl ynoopenuem KI1-4 npeBblanyi KOHTPOIBHBIC Be-
munHbl Ha 34,6 % (nnuHa pocTka) ¥ Ha 75,4 % (uinHa
KOpEIIKa).

Tabnumna 6

PeiiTuHr 3¢ PpeKTHBHOCTY YROOPpEHNII ITO BIMSIHNIIO HA POCTOBBIE XapaKTePUCTUKI KYIbTYPbI

Daucus carota L.

PeiiTunr 3¢ppexTHBHOCTH y100peHUit

Pocrtox Kopenn
I mecto | XKunkoe opranuveckoe ynoopenue «Puepm» VinoOpeHne Ha OCHOBE KYPUHOTO TTIOMeTa
B koHueHtpauuu 200 r (KII-2)
II mecto | YmoOpeHune Ha OCHOBE KypHHOTO TIOMETa YnoOpeHne Ha OCHOBE BEPMUKOMIIOCTA
B koH1eHTparmu 400 r (KI1-4) B KoHIeHTparuu 400 r (B-4)
III mecto Kunkoe rymmaOoBOE ynodpenne «Crina Pocray
IV mecto | YnoOpeHune Ha OCHOBE KypHHOTO [TOMETa VYnobpeHue Ha OCHOBE KypHHOTO ITOMeTa
B KoHueHTpauuu 200 r (KII-2) B KoHueHrpauuu 400 r (KI1-4)
V mecto | YooOpeHne Ha OCHOBE BEPMHUKOMITOCTA JKunkoe opranndeckoe ynoopenue «Puepm»
B koHeHTpanuu 400 r (B-4)
VI mecto YnoOpenne Ha 0CHOBE BepMuKoMIocTa B KoHneHTparuu 200 r (B-2)
Table 6
The rating of the effectiveness of fertilizers by their effect on the growth characteristics
of the crop Daucus carota L.
Fertilizer efficiency rating
Sprout Root
Ist place | Liquid organic fertilizer “Riverm” Fertilizer based on chicken droppings
in a concentration of 200 g (CD-2)
2nd place | Fertilizer based on chicken droppings Fertilizer based on vermicompost
in a concentration of 400 grams (CD-4) in a concentration of 400 g (V-4)
3rd place Liquid humic fertilizer “Sila Rosta”
4th place | Fertilizer based on chicken droppings Fertilizer based on chicken droppings
in a concentration of 200 g (CD-2) in a concentration of 400 g (CD-4)
Sth place | Fertilizer based on vermicompost Liquid organic fertilizer “Riverm”
in a concentration of 400 g (V-4)
6th place Fertilizer based on vermicompost in a concentration of 200 g (V-2)
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Tabnuua 7
PeiiTunr 3¢ppeKTMBHOCTH Y0OpEH NI IO BIMAHIIO HA POCTOBbIE XapaKTePUCTUKY KY/IbTYPBI
Carum carviL.
PeiiTunr r3¢ppexTuBHOCTH YI0OpeHUiH
Poctox Kopennb
Imecto | YmoOpenne Ha OCHOBE KypHHOTO TIOMETa Kunxoe rymuaoBOE ynodpenne «Cuima Poctay
B KoH1eHTpanuu 200 r (KII-2)
II mecTo | YmoOpeHne Ha OCHOBE BEpPMUKOMIIOCTA YmoOpeHue Ha OCHOBE KypHHOTO ITOMETa
B KoHIeHTparmu 400 1 (B-4) B KoH1eHTpanuu 200 r (KII-2)
IIT mecto | Kunkoe rymunosoe ynoopenne «Cuita Pocray | Kunkoe oprannueckoe ynoopenue «Pusepm»
IV Mecto | YnoOpeHue Ha OCHOBE KYPHHOTO TIOMETa YmoOpeHue Ha OCHOBE BEPMUKOMIIOCTA
B koH1eHTparmu 400 T (KI1-4) B koH1eHTparmu 400 T (B-4)
V mecto VYnoOpenue Ha OCHOBE BepMHKoMITocTa B KoHLeHTpauu 200 r (B-2)
VIwmecro |Xunkoe opranmueckoe ynodpenue «Pusepmy» YmoOpeHue Ha OCHOBE KypHHOTO ITOMEeTa
B KoH1eHTpauuu 400 r (KI1-4)
Table 7
The rating of the effectiveness of fertilizers by their effect on the growth characteristics
of the crop Carum carvi L.
Fertilizer efficiency rating
Sprout Root
Ist place | Fertilizer based on chicken droppings Liquid humic fertilizer “Sila Rosta”
in a concentration of 200 g (CD-2)
2nd place | Fertilizer based on vermicompost Fertilizer based on chicken droppings
in a concentration of 400 g (V-4) in a concentration of 200 g (CD-2)
3rd place | Liquid humic fertilizer “Sila Rosta” Liguid organic fertilizer “Riverm”
4th place | Fertilizer based on chicken droppings Fertilizer based on vermicompost
in a concentration of 400 g (CD-4) in a concentration of 400 g (V-4)
Sth place Fertilizer based on vermicompost in a concentration of 200 g (V-2)
6th place |Liquid organic fertilizer “Riverm” Fertilizer based on chicken droppings
in a concentration of 400 g (CD-4)
Tabnuua 8
PeiiTuHr 3¢ PpeKTHBHOCTY YROOPpEHNII IT0 BIMSIHNIIO HA POCTOBBIE XapaKTePUCTUKI KYIbTYPbI
Zea mays L.
PeiiTunr 3ppexTHBHOCTH y10OpeHUit
PocTok ‘ Kopens
I mecTo VnoOpenune Ha ocHOBe KypuHOro nomera B koHnenTpamuu 400 r (KI1-4)
II mecTo VYnobpeHne Ha OCHOBE KypHHOTO ITIOMETa Kunkoe rymunoBoe ynoopenue «Cuita Pocray
B KOHIICHTpAIUU 28, r (KTI-2)
IIT mecto Ynobpenne Ha 0OCHOBe BepMHKOMIIOCTa B KoHIeHTpanuu 400 r (B-4)
IV mecto | Xunkoe rymuHoBoe ynoopenue «Cuma Pocray» VYnoOpeHue Ha 0OCHOBE KYpHUHOTO TTIOMeTa
B KOHIICHTpAIUU 21<g r (KII-2)
V mMecto VYnobpenue Ha 0OCHOBE BepMUKoMITocTa B KoHIleHTpanuu 200 r (B-2)
VI mecto JKunkoe oprannueckoe ynodpenue «Pusepm»
Table 8
The rating of the effectiveness of fertilizers by their effect on the growth characteristics
of the crop Zea mays L.
Fertilizer efficiency rating
Sprout ‘ Root
1st place Fertilizer based on chicken droppings in a concentration of 400 g (CD-4)
2nd place Fertilizer based on chicken droppings Liquid humic fertilizer “Sila Rosta”
in a concentration of 200 g (CD-2)
3rd place Fertilizer based on vermicompost in a concentration of 400 g (V-4)
4th place Liquid humic fertilizer “Sila Rosta” Fertilizer based on chicken droppings
in a concentration of 200 g (CD-2)
Sth place Fertilizer based on vermicompost in a concentration of 200 g (V-2)
6th place Liquid organic fertilizer “Riverm”
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HccnenoBanue mnpopoOCTKOB MOPKOBH IOKAa3ajo,
4TO M3y4YaeMble yI0OpeHH s OJIaroNpHUsITHO BIMSIIN U Ha
Pa3BUTHUEC CEMSH IIPpU 3aMadyBaHUU. I[J'II/IHa IIPOPOCTKa
yBenuuuBaiack Ha 52,7 u 67 % npu o0paboTke ymo-
openunsivu KI1-4 u P cooTBeTCTBEHHO. a JUIMHA KOpelI-
ka —Ha 55,4 % npu KII-2.

[Ipu m3ydyeHnun BIMsHUS BceX yAOOpEHUH Ha pas-
BUTHC IIPOPOCTKOB TMHUHA 6])1.]'[0 YCTaHOBJICHO, YTO IpU

59,2 %, a muHa xopemkoB — Ha 20,5 %. Ob6paboTka
ynoopenuem CP npuBena K yBeIMUSHHIO 3TUX TT0Ka3a-
teneit Ha 41,2 % (mpopocTku) u Ha 27,9 % (Kopeukn).

[ToyueHHbIe pe3ysbTaThl MO3BOJISAIOT KOHCTATUPO-
BaTb, 4YTO HCCJICAOBAHHBLIC MpETiaparbl COMOCTAaBUMbI
10 cBOoei A(HEKTUBHOCTH U X MOYKHO PEKOMEH/I0BaTh
JUIsl TIPEJIIIOCEBHOM 00pabOTKN pa3IMiHBIX CEILCKOXO0-
35CTBEHHBIX KYJBTYP.
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YPpo:xaliHOCTH M KAa4eCTBO 3e€pPHA

COPTOB MIIEHUIbI ABYPY4YEK U PAHHECHEJIbIX 03UMBIX
IPH Pa3HbIX CPOKAX MOCEBA

B CeBepPHOI JiecocTenu TIOMEHCKOM 00J1aCTH

0. II. JloruHoB, A. A. Kaszak™, C. H. fImenko, A. C. laiizarynun
TocypapcrBeHHbIN arpapHblil yHuBepcuteT CeBepHoro 3aypabs, Tromens, Poccus
“E-mail: kazakaa@gausz.ru

Annomayua. YCTeNIHOE BBIBEACHNE YPOKAWHBIX C BBICOKHM Ka4eCTBOM 3€pHA, XOPOIIO aJallTHPOBAHHBIX K CH-
OMPCKUM YCIIOBHSIM COPTOB SIPOBOM MILICHUIBI, 3aBUCUT OT HAJMYHS U U3YYEHHOCTH UCXOAHOTO Matepuaia. [Ipu
OINITUMAJILHOM CpPOKE IOCEBa JUIsl SIPOBOMW IIICHUIIBI OHU HE yCIIEeBaIOT C(hOPMUPOBATH (PU3HOJIOTHYECKH 3PEsoe
3€pHO, a MPH MOCEBE B CPOK JJISI O3UMOU MIIIEHUIIBI BBIMEP3al0T B YCIOBUAX TroMeHCKOW obnmactu. B aTo# cBsi-
31 IeJIb I/ICCHCI[OBaHI/Iﬁ — U3YYUTHh BJIIMAHHUE CPOKOB IMOCEBA PAHHECIIC/IBIX COPTOB 03UMOM NIICHUIBI 1 COPTOB
JIBYpYYEK Ha ypOXKailHOCTh M Ka4eCTBO 3epHa B CEBEpHOM Jiecoctenu TromeHckoil obOnactu. Metonbl. [1pu ns-
Y4EHHUH HCIIOIB30BATNCH O0IENPUHATEIE B [ 0Cy1apcTBEHHOM COpTOUCTIBITAaHUM MeToauku. Hayuynas HoBH3HA.
B ycnoBusix siecoctenHoi 30HbI TIOMEHCKOM 001acTH BIIEPBbIE MPOXOIUIN UCTIBITAHHUSI HOBBIE COPTA MIICHUIIBI
nBypyuku [lannana, Jlacrouka u pannecrnensie copra o3umoit enunipl Pannsis 12, Ckopocnenka 30, CrapiinHa.
PesyabTarsl. B 2022-2023 . Hamu u3y4yeHo Ha onbITHOM ToJie [AY CeBepHoro 3aypalibs BIUSHUE TTOJ3UMHETO
U pPaHHETO BECEHHEr0 CPOKOB MOCEBA HA YPO)KAHHOCTh M Ka4e€CTBO 3€pHA COPTOB. YCTAHOBIICHO, YTO MPHU MOA-
3uMHeM roceBe (15 okTs0pst) u panHeM BeceHHeM (22 ampelisi) M3ydaeMble COpPTa IMIIEHUIIBI HOPMallbHO POCIH
U pa3BUBAIUCH. [Ipu 3TOM OHU CHOPMHUPOBATIH XOPOIIO PA3BUTYIO JHCTOBYHO MOBEPXHOCTH CPEIHEH BBICOTHI,
YCTOMUYHUBYIO K MOJICTAaHHIO COJIOMHHY. B 00a roza ncciieoBaHuii H3y4aeMbIe COpTa CO3PEIIU B TPEThCH ICKAIC aB-
rycra. YpokailHOCTh TPH MOA3MMHEM ToceBe coctaBmia 59,5-71,0 w/ra, y spoBoro ctanmaptHoro copra Mkap —
41,9, npu paHHeM BeceHHEM mmoceBe — 51,2—65,4 1/ra, y crannapra — 35,3. YpokailHOCTh cOUeTanach ¢ KaYeCTBOM
3epHa: coaepkanue oenka — 14,5-16,4 %, kneiikoBuna — 29,0-34,2 %. M3y4yaeMbie copTa MIICHHUIIBI HEOOXOAUMO
UCIIOJIb30BAaTh B m6p1/1111/13au1/114 C ApOBBIMU COPTaMHU, a TAKKC MPOAOJIKUTH Pa3MHOXKCHUEC CEMH JIA 3aKJIaJlKU
MMPONU3BOACTBECHHOI'O UCTIbITAHUA.

Knrouesvte cnoea: miieHuIa, Copt, CPOK MOCEBA, YPOKANHOCTD, KAUCCTBO 3€pHA, MBYPYUYKH, MPOIYKTUBHOCTb,
Tromenckas o0nacTh

Jna yumupoeanusn: Jlorunos 1O. I1., Kazak A. A., Amenxo C. H., Iaitzatynun A. C. YpoxkaitHOCTb ¥ KaueCTBO
3epHA COPTOB IMIICHUIIBI JABYPYUEK M PAHHECIIEIBIX O3UMBIX MPH Pa3HBIX CPOKAX [TOCEBA B CEBEPHOM JIECOCTENH B
CeBepHOI Jecoctenu TroMeHCKoi# obmactu // ArpapHsiii BectHuk Ypana. 2024. T. 24, Ne 05. C. 593-604. https://
doi.org/10.32417/1997-4868-2024-24-05-593-604.
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Productivity and grain quality of alternate wheat varieties
and early-ripening winter crops at different sowing dates
in the northern forest-steppe of the Tyumen region

i b
. e

Yu. P. Loginov, A. A. Kazak™, S. N. Yashchenko, A. S. Gayzatulin
Northern Trans-Ural State Agricultural University, Tyumen, Russia
“E-mail: kazakaa@gausz.ru

Abstract. Successful breeding of spring wheat varieties that are productive, have high grain quality, and are well
adapted to Siberian conditions depends on the availability and knowledge of the source material. In this regard,
the purpose of the research: to study the influence of the timing of sowing early ripe varieties of winter wheat
and winter wheat varieties of alternate wheat on the yield and quality of grain in the northern forest-steppe of the
Tyumen region. Methods. There were used in the study of generally accepted methods in the State Variety Test.
Scientific novelty. In the conditions of the forest-steppe zone of the Tyumen region, new varieties of early ripening
winter wheat Rannyaya 12, Skorospelka 3b, Starshina and alternate wheat varieties Pallada, Lastochka. Results. In
2022-2023 we studied on the experimental field of the State Agrarian University of the Northern Trans-Urals the
influence of pre-winter and early spring sowing dates on the yield and quality of grain. It was established that dur-
ing winter sowing (October 15) and early spring (April 22), the studied wheat varieties grew and developed nor-
mally. At the same time, they formed a well-developed leaf surface, of medium height, and straw resistant to lodg-
ing. In both years of research, the studied varieties ripened in the third ten days of August. The yield with winter
sowing was 59.5-71.0 c/ha, for the spring standard variety Ikar — 41.9, with early spring sowing — 51.2—65.4 c/ha,
for the standard variety 35.3. Productivity was combined with grain quality: protein content — 14.5-16.4 %, glu-
ten —29.0-34.2 %. The wheat varieties under study must be used in hybridization with spring varieties, as well as
seed propagation must continue to establish a production test.

Keywords: wheat, variety, sowing period, yield, grain quality, alternate wheat, productivity, Tyumen region
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IMocranoBka npod.aemsl (Introduction)

3a mocnenHue OECATHICTHA B CICUUAIBHOW JIH-
TepaType W y4eOHHKaxX BCTPEUAIOTCS JIMIIb KpPaTKHe
COOOIIeHNs O COpTax MINEHHUIBI JBYPYYKH, HO HET
uHpOpMAUU 00 HCIIOIB30BAHUH MX B ITPOU3BOICTBE
U CeJIeKLIMH B CHOMPCKOM perroHe, xotsi B KpacHomap-
CKOM Kpae, PocTOBCKOW 00JacTH M MPHUIIETAIOINX K
HUM TEPPUTOPHUAX OHU BBICEBAIOTCS YaCTO KaK O3UMBIE
" Kak sipoBbie popmel [1-4]. UTo KacaeTcst paHHeCTe-
JIBIX COPTOB O3UMOM MILIEHUIIbI, TO B YCIOBUSAX THOMEH-
CKoif o0nacTH, kak 1 CuOUpH B 1IEIOM, OHU BBIMEP3at0T
Ha 70-90 % u HEepenko MOITHOCTHIO [5—7].

Heobxoaumo oTMeTuThb, 4To y ce0si Ha pOoIuHE, B
KpacuonmapckoM Kkpae, copTa OBYpPYYKH W paHHECIE-
JBIE O3UMBIE COPTa XapaKTePH3YIOTCS KOMITJIEKCOM
LIEHHBIX XO3SHCTBEHHBIX MPH3HAKOB: CPEIHSS BBICOTA
pacTeHUui U BBICOKAs YCTOMYMBOCTDH MX K IOJIETAHUIO;
XOpOIIIO pa3BUTasi KOPHEBas CHCTEMa M JICTOBAS II0-
BEPXHOCTB; PACIIONIOKEHUE JIUCTHEB OTHOCHUTEIHHO
cTeOJIsl O] OCTPBHIM YIJIOM, YTO YBEIHYHBAET IOTJIO-
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IIEHHE COJTHEYHOW SHEPrUU B TEUEHHE [HS; YCTOM-
YHBOCTh K 2-3 OoJie3HAM U Oojiee; BBICOKas ypoxKaii-
HocThb (7-8 T/ra); HakoruieHue B 3epHe 14—16 % Oerka,
27-34 knerkoBUHBI %) MOBBIIICHUE YPOXKAMHOCTH 3a
CUeT BHECEHMs MHUHEpasbHbIX ynoOpenuid. Ha oxnu
KWJIOTPaMM BHECEHHBIX yI0OpEeHUH OHU (POPMHUPYIOT
12—-14 xr 3epHa [8—10]. B cBsi3u ¢ OTMEUEHHBIM OHHU
MIPE/ICTABIISIIOT MHTEPEC JUIs UCIIOJIb30BAHUS B CEJIEK-
LMK ¥ CEJIbCKOXO3SIMCTBEHHOM MPOM3BOJACTBE TrOMEH-
CKO# 00J1acTH, MO3TOMY 10 HUM HEOOXOAMMO HM3y4aTh
cpoku nocesa [11-13]. Copra nuieHuIs! ABYpyUKH U
paHHecIeNnble 03UMbIE COpTa KPacHOIAPCKOM Cesek-
1K, 00Naaasi KOMIUIEKCOM IIEHHBIX XO3SHCTBEHHBIX
MPU3HAKOB, MPEJCTABISIOT UHTEPEC VIS CEIeKLUUH U
HEMoCPeICTBEHHOTO HCIONB30BaHMsI B TIPOU3BOJICTBE.

Llens wccienoBaHuii — M3YYUTh BIMSHHE CPOKOB
MOCeBa PaHHECTEIBIX COPTOB O3UMOM MIISHHIIBI U CO-
PTOB JIBYypy4YeK Ha ypO)KalfHOCTh M Ka4decTBO 3€pHa B
ceBepHoii stecocreny TroMEHCKOW 00acTH.
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MeTtonosorus u Metoabl uccienopanus (Methods)

UccnenoBannsa mposenensl B 20222023 1. Ha
MaJIOM OIBITHOM TI0JIe Kaheapsl OMOTEXHOIOTHH U Ce-
nexin B pactenueBoactse [AY CesepHoro 3aypanbs.
IlouBa — yepHO3eM BBILIEIOUEHHBIH, TAKEIOCYIIMHU-
CTBIH 110 TPAaHYJIOMETPUIECKOMY COCTaBY, CpeaHE 00e-
criedeH a30ToM U pocdopom, xopormro — kaauem, pH —
6,7, conepxanue rymyca — 7,2 %. IlpenimecTBeHHUK —
kaprodens. OOpaboTKa TOYBHI BKJIIOYAA PAHHIOKO
OTBAJIbHYIO BCIIAIIKY, OOPOHOBAaHHE, MPEINOCEBHYIO
KynasTuBamio [14]. MunepanbHbie y100peHUsT BHOCH-
m B oze N P K kr . B. Ha 1 ra[15].

3a 00BEKT M3yUYCHHS B3ATHI TPH PAHHECIENBIX CO-
pra o3umoii mmeHunsl: Parass 12, Cropocmenka 30,
Crapmmza u 1Ba copta ABypydku: [Tamrama n Jlactouka
cenexkunu Kpacnogapckoro HUMCX mmvenwu I1. I1. JIy-
KBbSTHEHKO. 3a CTaHAAPT B3AT SIPOBOH PEECTPOBBIN COPT
HWxkap. [Toce mpoBerneH B Tpu cpoka: 15 oktsaops (moa-
3uMHHIH), 22 anpens u 15 mas. Hopma BriceBa — 6 MiTH
BCXOXKHX 3epeH Ha | ra, mmyOmna mocesa — 6—7 cM. I1mo-
mans AesiHKE — 10 M?, HOBTOPHOCTH YETBIPEXKpPAT-
Hasi, pa3MeIICHNE JIeNTHOK PeHIOMU3NpoBaHHoe [16].

HaOmtonennst 1 y4eTsl MPOBEACHBI M0 METOJUKAM
T'ocynapcTBEHHOTO MCIIBITaHUSI COPTOB CENBCKOXO3SIH-
CTBEHHBIX KyJIbTYp', Becepoccuiickoro mHCTHTYTA TeHe-
TUYECKUX pecypcoB pactenuit umenu H. 1. BaBunosa
(BUP)2. DHepruio mpopacTaHusi CEMsiH U 1aboparop-
HyI0 BcxokecTh omnpenensimm mo TOCT 12 12038-84.
Maremartngeckas 00pabOTKa 3IKCIEPUMEHTAIHHBIX
JIAHHBIX TIPOBe/cHa Mo MeToanke b. A. Jlocriexosa’.

Pesyabrarsl (Results)

IIpn m3ydeHUH COPTOB MIIEHHIBI U JAPYTHX CEIb-
CKOXO3STMCTBEHHBIX KYIbTyp B TIOMEHCKOW ob6macTu
0oco0oe BHHMAHHME YIENSACTCS MPOAOKUTEIBHOCTH
BETETAIMOHHOTO TIeproaa. Jlo cux mop cHOUPCKHiA pe-
THOH OTHOCHUTCSI K 30HE PHCKOBAaHHOTO 3eMJICIACIHS 1
XapaKTEPU3yeTCsl KOPOTKUM O€3MOPO3HBIM IIEPHOIIOM.
C y4eTroM OTMEYEHHOTO MpPEANOYTEHUE 3/I€Ch OTAACT-
Csl PaHHECIEIBIM COPTaM IIICHHUIIBI, XOTS yUCHbIE BCE
OonbIlie yTBEPXKIAIOT O IMOTEIJICHUH Kinmara. Bos-
MOXHO, B MEPCIIEKTHBE IOJIy4aT MPU3HAHUE CPEHE-
MO3JHNE U TOo3AHecnenbie copra. IToka mpexaeBpe-
MEHHO NEPEBOANTD B ITY MIJIOCKOCTH CEJIEKIHIO U COP-
toucnbiTanue [17-19].

O BIMSTHUU CPOKOB MOCEBA HA MIPOIOIKUTEIEHOCTD
BEreTallMOHHOTO TEPHOA PAaHHECIEIBIX COPTOB O3H-
MOMH MIIEHUIIBI U IByPYUYKH B CEBEPHOI JiecocTenu Tro-
MEHCKOH 00J1aCTH MOYKHO CYZUTh 10 JAHHBIM TaOIHIIBI | .

W3ydyenne Tuma pa3BUTHs MIIEHUIHOTO PACTCHUS

Ha TeHETHYECKOM YPOBHE T0Ka3aJio, YTO 3TOT MPHU3HAK
! Meronuka [0CyaapcTBEHHOTO COPTOMCHBITAHHS CEIbCKOX03s1i-
CTBEHHBIX KyabTyp. Mocksa: b. u., 2015. 61 c.
2 Mepexko A. ®., Ynauun P. A. [u ap.] [lononnenue, coxpaHeHue B
JKMBOM BHU/C U U3YUYCHUC MHpOBOﬁ KOJUICKIIMHU IMIICHHUIBI, SrAJIorca
M TpUTHKaJe: MeToauyeckue ykasanus. Cankr-IlerepOypr: Beepoc-
cuiickuit HUM pacrenueBoxctBa umenu H. M. Basunosa (BUP),
1999. 68 c.

* lociexoB b. A. Meroauka mosneBoro ombita. MockBa: Arpompo-
mm3aar, 1985. 351 c.

KOHTPOJUPYIOT TeHbl Vin 1, 2, 3, 4, 5, a Takxke reHsl
Ppd 1, 2, 3. IIpu 3TOM SIpOBOIi THIT pa3BUTHSI KOHTPO-
JUPYEeTCs IOMUHAHTHBIMU T€HaMH, a 03UMBIH — periec-
CUBHBIMH B codyeTanuu ¢ reHamu Ppd. B 3aBucumoctu
OT COYETaHMA T'€HOB OTMEUYEHHBIX CHUCTEM DPa3BUTHUSA
3aBHCAT THUI PA3BUTHS COPTOB MIIEHUIIBI U TPOJOIIKH-
TeIbHOCTh BereTaruonHoro nepuoxaa [10]. K coxane-
HUIO, TI0 M3y4aeMbIM HaMH COpTaM He OIyOJIMKOBaH
B CIELUAJIBHON JIUTEpaType I'EHETUUYECKUU I1aclopr,
MO3TOMY MBI OPUEHTHPYETCSl MO PEeaKLUU K HU3KUM
TeMmIeparypam Ha cTajauu sposuzanuu. [lo HammM Ha-
OJIFOEHMSIM 1 3aKJIFOYEHUIO, U3ydaeMble O3UMbIE COpTa
Pannsist 12, Cropocnesnka 30 u CrapuinHa UMEIOT CTa-
nuto sipoBusanuu 25-30 cyTok, a copta ABypyuku [lan-
nana u nactouka — 15-20 cytok. Bmecre ¢ Tem n3yuarsb
3TOT BOIIPOC HEOOXOAMMO Ha 0Oosiee BHICOKOM YpPOBHE
COBMECTHO C YYEHBIMH B 001aCTH (PU3UOJIOTHH U OHO-
XMMHH PACTEHHI Ha COBPEMEHHBIX IPHOOpaXx.

W3 ananu3za naHHbIX TaOmuubl 1 ciemyer, 4To npu
MOJ3UMHEM IIOCEBE B Hadaje Mas BCE U3ydaeMbIe CO-
pra, BKItouasi sipoBoi cranmapr HoBocuOupckas 31,
Jlanyd BIIOJIHE TYCThle BCXOAbI M Jajee HOPMAaJIbHO
pPOCIHN M Pa3BUBAIUCH. B HayuHBIX HCCIEIOBAHUSAX U
arpOHOMUYECKON IPAKTUKE IOA3UMHHUI IIOCEB BOC-
MIPUHUMAETCS HETPAJUIMOHHBIM, HO OH B IEpCIIEK-
THUBE B CBSI3M C IIOTEIUICHWEM KIIMMaTra MOXET ObITh
MIPU3HAH B pacTeHueBoacTBe. O ero MojokKHUTEIbHbBIX
U OTPHUIIATENIBHBIX CTOPOHAX — OTAEIbHAs Tema s
paccyKaeHusl.

[Tpu noceBe 15 OKTAOPs MPOIOIKUTENLHOCTH Be-
reTaliOHHOTO TepuoAa craHaapTHoro copra Hoso-
cubupckas 31 cocraBuia 290 CyTOK, O3UMBIX paHHE-
CHEJNIBIX COPTOB U COPTOB JIBypY4YEeK — COOTBETCTBEH-
HO Ha 15-17 Ha 13-4 cyrok Oonbme. [Ipu nocese 22
anpenst (temneparypa mnoussl +7...+8 °C) Ilpomon-
JKUTEIIbHOCTh BETeTAllMOHHOTO IMepuoja y CTaHJapT-
HOTO sIpoBOro copta Obuta 115 CyTOK, y O3UMBIX CO-
pToB — 126—-128 cyTok, y aBypyuek — 119-121 cytku.
IIpu nocese B ONTUMAJIBHBIN CPOK IS SIPOBBIX COPTOB
(15 mas) y crangaprHoro copra HoBocubupckast 31 Be-
TeTal[OHHBIN NEepuoa cOCTaBHI 89 CYTOK, Y O3MMBIX
COPTOB U Y COPTOB JIBYpyYeK OoH Obu1 Ha 50-51 cyTku
MIPOJIOJDKUTEINIBHEE.

BaxHO OTMETUTH, UTO MOCEBHI U3yYaeMbIX COPTOB
C MOJ3MMHEro M0ceBa U Mocesa 22 amperns, a Takke
SIPOBOI CTaHAAPTHBIN COPT C MoceBa 15 mast co3penu B
TpeTbell eKaie aBrycTa U Jajld 3€pHO C BIAKHOCTBHIO
12-14 %. O3umble copTa U copTa ABYPYUYKH IpPHU MO-
ceBe 15 Mast CHITbHO 3aTSHYJIN BEreTanuio — yopanu ux
3 okTs10ps. [Ipu 3TOM 3epHO B OOKOBBIX TIOOETax He J10-
CTHIJIO TIOJTHOM CIIEJIOCTH, a 3ePHO B KOJIOCHSIX ITIABHBIX
m00OETrOB MMEJIO BBICOKYIO BIAXHOCTH (35 % u Ooee).
Takum 00pa3zoMm, MOCEB PaHHECIENbIX COPTOB 03UMOK
MIIEHUIBI U COPTOB JIBYPY4eK HEMpHUeMIIeM s Je-
cocCTenHoi 3086l TromeHckoil oOmactu. Bo3MoxHO, ¢
MIPUMEHEHHUEM JIOMOJHUTENBHBIX arpoONPHEMOB, TAKHX
KaK JIeCHKaLMsl, OH OyJeT pUeMJIeM JJIsl pETHOHA.
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Tabmuua 1
IIpomoOnKNTENPHOCTD BETETAI[MIOHHOTO MEPUO/A COPTOB MINEHNI[bI B 3aBUCUMOCTH OT CPOKa IOCEBa,
2022-2023 rr.

ArpoTexHosornn

Copr Bere”““‘;’;}*z’ﬁzgjfgoﬂ (eyrox) K cranaapty () mpu nocese:
15 oxTa0ps | 22 anpeast 15masa | 15 oxkTa0psa | 22 anpenas 15 mas
HoBocubupckas 31, 290 115 89 - - -
CTaH/APT, SIPOBOU
PanHsis1, 03UMBIH 307 128 147 +17 +13 +58
Ckopocrenka 36, 03uMbIi 305 126 149 +15 +11 +60
Crapuinna, 03UMBbIi 306 127 145 +16 +12 +56
[Mannmana, nBypydka 303 121 140 +13 +6 +51
Jlacrouka, ABypyYKa 304 119 142 +14 +4 +53
Table 1
Duration of the growing season of wheat varieties depending on the term of sowing, 2022-2023
Variety Growing season (days) in sowing: To the standard (£) when sowing:
October 15 | April 22 May 15 October 15 | April 22 May 15
Novosibirskaya 31, 290 115 89 - - -
standard, spring
Rannyaya, winter 307 128 147 +17 +13 +58
Skorospelka 3b, winter 305 126 149 +15 +11 +60
Starshina, winter 306 127 145 +16 +12 +56
Pallada, alternate wheat 303 121 140 +13 +6 +51
Lastochka, alternate wheat 304 119 142 +14 +4 +53
Tabmuia 2
BpicoTa pacTeHmii 1 yCTOIMYMBOCTD UX K IIO/IETaHNIO, 2022-2023 rT.
BricoTa HJInHa HHZKHUX MEKI0Y3/IH i, M YeroitunBocTh
Copt pacTeHuii, ™M acﬁca 1 cem K I10JIETAHHIO,
cM IlepBoro Broporo Crendt, Mr GaJn
HoBocubupckas 31, 98+ 4 7,2+0,9 15,6+ 1,3 18,4+ 1,5 39+0,4
CTaHJIAPT, IPOBOI
Panuss, 03UMBbIiH 76 +3 5,6+0,7 11,8+ 1,1 252+1,8 4,8+0,2
Crkopocrienka 30, 81+5 4,8+0,5 10,3+0,8 24,6 +1,3 5,0£04
03UMBIN
CrapuinHa, 03UMbII 79+4 6,4+0,8 12,0+ 0,9 223+1,1 47+0,3
[Tannana, mBypy4Ka 80+ 6 42+0,6 9,7+ 1,0 23,0+ 1,4 49+0,2
JlacTouka, IBypyuKa 83+3 39+0,7 8,1+0,6 245+0,9 48+0,3
HCP . 5 1,2 1,9 2.3 0,4
Table 2
The height of plants and their resistance to subsidence, 2022-2023
Variety Height of | Length of lower internodes, cm | Weight 1 cm Resistance to
plants, cm The first The second stem, mg relaxation, score
Novosibirskaya 31, 98 +4 7.2+09 156+13 184+15 39+04
standard, spring
Rannyaya, winter 76 £3 5.6+0.7 11.8+1.1 252+ 1.8 4.8+02
Skorospelka 3b, winter 81+5 4.8+0.5 10.3£0.8 246+ 1.3 5004
Starshina, winter 79+4 6.4+0.8 12.0+0.9 223+ 1.1 4.7+0.3
Pallada, alternate 80+6 42+0.6 97+1.0 23.0+14 4.9+0.2
wheat
Lastochka, alternate 83+3 3.9+0.7 8.1+0.6 24.5+0.9 4.8+0.3
wheat
LSD, 5 1.2 1.9 2.3 0.4
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Tabnuua 3

DoToCHMHTEeTHNYECKAaA AaKTUBHOCTD TUCTheB 031IMBIX COPTOB IBYpPY4eK IIPJ BeCEHHEM IOCeBe
B ycmoBusax Tromenckoit o6mactu, 2022-2023 rr.

KosmmuectBo JIuer, cm Inomwans ®I1., IIpoayKTHBHOCTH
Copt JINCTHEB HA THCTBEB, | o TKH (dorocunTe3a,
pacTeHuu, WT. | Jlnuna | upuna | ThIC. m>/ra : yr r/M*-CyTKHU
HoBocubupckas 31, 8+0,9 19+£1,8) 09+0,1 | 29,7+ 1,5 713 £ 18 5,2+0,3
CTaHAAPT, SIPOBOH
PauHsis1, 03UMBIiA 12+1,4 13+£1,6] 1,4+0,2 | 364+12 896 + 21 5,9+£0,4
Ckopocrernka 30, 11+£1,7 14+12] 1,2+0,1 | 351+1,4 858+ 16 6,1 £0,2
03UMBIi
CrapiivHa, 03uMBblit 13+1,2 12+14] 1,5+0,3 | 383+1,6 904 + 23 6,4+0,5
[Tannana, nBypyuka 12+1,5 15+1,7) 1,3+£0,2 | 34,0+1,3 860 £ 17 5,8+0,2
Jlactouka, nBypyuka 11+1,3 14+1,5| 1,4+03 | 329+1,1 842 + 15 6,0+0,3
HCP 2 3,1 0,2 2,7 38 0,4
Table 3
Photosynthetic activity of leaves of winter varieties of alternate wheat during spring sowing
in the Tyumen region, 2022-2023
Number of Sheet. cm Leaf area, AF, Photosynthesis
Variety leaves on the ’ thousand thousand productivity,
plant, pcs. Length Width m*/ha m*/day g/m’ - day
Novosibirskaya 31, 8+0.9 19+1.8| 09+0.1 | 29.7+ 1.5 713+ 18 52+03
standard, spring
Rannyaya, winter 12+14 1316 1402 | 364+1.2 896+ 21 59+04
Skorospelka 3b, 11+1.7 14+1.2) 1.2+0.1 | 35114 858+ 16 6.1+0.2
winter
Starshina, winter 13+1.2 12+14] 1.5+£0.3 | 383+1.6 904 + 23 6.4+0.5
Pallada, alternate 12+1.5 15+1.7) 1.3+£0.2 | 34.0+1.3 860 £ 17 5.8+0.2
wheat
Lastochka, alternate 11+£13 1415 1.4+£03 | 329+1.1 842+ 15 6.0+0.3
wheat
LSD,, 2 3.1 0.2 2.7 38 0.4

Hecmotpst Ha cTonb CIIOKHOE MPOSBICHHE MPO-
JOJDKUTEITBHOCTH BETETAI[MOHHOTO TIEPHOAa y O3H-
MBIX PAaHHECTICJIBIX COPTOB U COPTOB JBYpYyYEK, IpU
BECEHHEM II0CEBE B ONTHMAJBHBIH CPOK B YCIOBHSX
TiomeHCKOM 00macTi OHM TPHUBICKAIOT BHUMAaHHE
CENIEKIIMOHEPOB, TEHETUKOB U TOBAPOIPOM3BOAUTE-
JeH 10 JPYTHM IIEHHBIM XO3SIMCTBEHHBIM ITPHU3HAKAM:!
YCTOHYMBOCTH K TIOJIETAHUIO M OOJIE3HIM, XOPOIIIO pa3-
BUTAsl JINCTOBAsI TIOBEPXHOCTh M KOHCTPYKIIMS JIUCTA.
ConomuHa y HUX CpeIHEH BBICOTHI, OUYEHb IUIOTHAS, C
YKOPOYEHHBIMH HIDKHUMH MEXI0y3musimu. [Ipudaem
n3ydaeMble COPTa YCTOHUMBO COXPAHIIOT OTMEUCHHBIC
TIPU3HAKK TPU Pa3HBIX CPOKAX MOCEBA, TOATOMY B TA0-
avie 2 TpUBEACHBI JaHHbBIE, TOTYYEHHbIC B XO/IE aHa-
JM3a PACTEHUH COPTOB MIIEHHUIBI C TOCEBA 22 arperst.

doTocHHTETHYECKAsT AKTUBHOCTD JINCTHEB — OCHO-
Ba MOJTyYCHHNS BEICOKOH yPOXKalHOCTH 3€pHA MIICHNTIIBI
[20]. ITo aToMy BOIPOCY C MCIIOJIB30BAHUEM JJOCTHIKE-
HUSL (DU3HOJIOTHA B CHOMPCKOM PETHOHE IPOBEICHO
MaJIo ucciieoBaHuid. Mozenb Oy/yIero copra MiieHu-
IIBI B 9TOM IUTaHE OTpaboTaHa He MOJHOCTHIO. B mep-
CIIEKTHBE CEJICKIINOHEpaM BMecTe ¢ (husmomoramu u
OMOXMMHUKAaMH ITPEACTOUT PEIIUTH 3Ty npodnemy. Cie-
JyeT OTMETHTb, YTO B KPAaCHOJAPCKOM CEJICKIICHTpE

B cBoe Bpems akanemuk [1. I1. JlykpstHeHKO oOparmmain
JIOJDKHOE BHUMAaHME Ha (OPMHUPOBAHUE JHCTOBOM IT0-
BEPXHOCTH M KOHCTPYKIUH JIMUCTa O3UMOM IMIICHHIIBI.
B mocnemyiomemM €ro y4eHHKH YCIIEHIHO pa3BHBAIN
910 HampasieHue. [loaTBepKaeHNEM TOMY SIBIISIOTCS
MHOTHE O3WMBIE COpTa M COpTa JIBYPYUYKH, BKJIIOUCH-
HBIE B PEECTP CEIEKINOHHBIX TOCTIKEHUH CTPaHBbI.

[Tpoananu3upyem pe3ynbTaThl H3yUeHHUs! IUIOIAIN
JHMCThEB M JPYTHX TOKas3arenei (orocnHTe3a paHHe-
CHEJBIX COPTOB O3MMOM MIICHUIBI M COPTOB JIBYPYUEK
KpPacHONAPCKON CENIEKITUH B YCIOBUAX TIOMEHCKOH 00-
JIACTH TIPU BECCHHEM TTOceBe (Tabmnmia 3).

W3 ananu3a JaHHBIX TaOMHMIBl 3 BUIHO, YTO paH-
HecTIeNble 03MMBIE COpTa M COpPTa ABYPYUKH MMETH Ha
pactenuu 11—-13 nucTheB, cTaHAAPTHBIN IPOBOM COPT —
8 mncTheB. Kpome Toro, n3yyaemsie copTa nmenu ooiee
LIUPOKUHM, YKOPOUEHHBIH JIUCT, YEM SIPOBOM CTaHAAPT-
HBII COPT, IOATOMY Y HHX JIHCTBSI OTXOAAT OT CTEOIsS
oz 6osiee OCTPBIM yIiioM (45—-60°), OHU IPOTYKTHBHO
«paboraror» B TeueHune AHA. [lo TUIOmamM JHMCTHEB,
(hOTOCHHTETHYIECKOMY MOTEHIINAIY 1 ITPOLYKTHBHOCTH
(hoTocHHTE3a M3yyaeMble COPTa UMEIOT HEOCTIOPUMOE
MIPEUMYIIECTBO TIEPE/ IPOBBIM CTAHIAPTHBIM COPTOM
HoBocubupckas 31.
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Tabnuua 4

YcToitYMBOCTh PAaHHECIENBIX COPTOB JBYPYUEK K 60/Ie3HAM MPU BeCEHHEM MOCeBe
B ceBepHOII necocTenu TromeHckoit o6mactu, 2022-2023 rr.

YeroiituuBocTh (0a171) K 00J1€3HAM
Copr Bypas nucroBast CrelneBasi MyuHucras C
pKaBUMHA pKaBUMHA poca erropnos

HoBocubupckas 31, sipoBoii, cranapT 3-5 3-5 5-7 5-7
Pannss 12, o3uMbIit 7-9 5-7 7-9 7-9
Ckopocrenka 30, 03UMbIi 7-9 5-7 7-9 7-9
CrapmmHa, 03UMbIH 9-9 7-9 9-9 5-7
[Mannana, 1Bypy4Ka 7-7 9-9 -9 9-9
Jlactouka, IBypyuKka 7-9 5-7 9-9 7-9

HCP,, 1,5-2,0 2,3-2,1 0,8-1,4 1,7-0,8

Table 4

Resistance of early ripe varieties of alternate wheat to diseases during spring sowing in the northern

forest-steppe of the Tyumen region, 2022-2023

Resistance (score) to the diseases
. Brown leaf Brown leaf Brown leaf Brown
Variety .7, ., ./, leaf rust
rust (Puccinia rust (Puccinia rust (Puccinia (Puccinia
recondita) recondita) recondita) recondita)
Novosibirskaya 31, standard, spring 3-5 3-5 5-7 5-7
Rannyaya, winter 7-9 5-7 7-9 7-9
Skorospelka 3b, winter 7-9 5-7 7-9 7-9
Starshina, winter 9-9 7-9 9-9 5-7
Pallada, alternate wheat 7-7 9-9 7-9 9-9
Lastochka, alternate wheat 7-9 5-7 9-9 7—9
LSD,, 1.5-2.0 2.3-2.1 0.8-1.4 1.7-0.8

W3 Bcex mpoOneM B CENEeKIUH SPOBOM TIIIEHHITBI
caMOil aKTyaJbHOH OcCTaeTcst mpobnema yCTOWYHBO-
cTh K Oone3HsaM. OTHAKO YCHEXH B 3TOM HANPABICHUN
CTaJIM CHJIbHEE MPOCMATPHBATHCS B TIOCIEAHUE TOABI U
WCTIONIF30BAaHUEM CEJICKIIIOHHOTO MaTepuayia Mo Mex-
nyHapoxuoit mporpamme CIMMYT ¢ ywactiem Tpex
ctpan: Mexkcuka, Kazaxcran, Poccus [19]. B pesynsrare
TaKOTO COTPYIHHYECTBA ITPEICTABHIACH BO3MOXXHOCTB
JUISL IICTIONTB30BAHUSI IICHHBIX TEHOB OT JIYYIINX COPTOB
OTMEYEHHBIX CTpaH. Yke co3ganel B OMCKOM arpap-
HOM YHHMBEpCHUTETE 107 pykoBozacTBoM Branumupa Ile-
TpoBuua [llamManuHa mepBbie copTa SPOBOM MIICHUIIBI
Huga 55, Cunanrtuii, KacuboBckast, ArpoHOMHUUECKas 5,
CTONBITUHCKAS ¢ YCTOMYMBOCTHIO K KOMIUIEKCY Ooes-
Hel. B 3TOM HampaBiieHMM HaJI0 M JaJbLIE HCIOJIB30-
BaTh LICHHBIC T€HBI OT O3UMBIX COPTOB M COPTOB JIBYPY-
YeK OTeYECTBEHHOMU ceNeKIuu (Tadmuia 4).

Hcnonp3oBanune B THOPUAN3ALNN COPTOB H CEJICK-
LIMOHHBIX JINHUH, TOJYYCHHBIX C UCTIOIE30BAHUEM HC-
XOIHOTO Marepuaja M0 MEXIyHapOIHOW Iporpamme,
¥ O3WMBIX PAaHHECIEIBIX COPTOB W COPTOB IBYpPYUYEK
MOYKET JaTh MPUHINITHAIFHO HOBOE COYCTAHHE T€HOB
B CO3[aBaeMbIX COPTax IIICHHUIIB], YTO 00ECIICUUT UM
YCTOMYUBOCTH K OOJIC3HAM Ha IEPCIICKTHBY.

C TeopeTHvecKor M MPAKTUYECKOW TOYEK 3PCHHUS
HWHTEPECHO MPOAHATM3UPOBATH ITOKA3ATENN CTPYKTYPHI
YPOXKaHHOCTH M3y4aeMbIX COPTOB MIICHHIBI MPU Be-

CeHHEM ToceBe B ycnoBusax Cubupu (Tabmuma 5).
598

W3 mpencraBneHHBIX B TAOMUIE 5 JAaHHBIX BHJIHO,
YTO 110 KOJIMYECTBY COXPAHMUBIINXCS PaCTEHHUH K yOop-
K€ M3ydaemble copTa Omm3ku K cranmapty Hosocwu-
6upckas 31, a Mo KOMUYEeCTBY MPOAYKTHBHBIX CTeOmen
npeBbimaioT ero Ha 0,93—1,45 mH mT. Ha 1 ra, To ecTh
paHHECIIeNbIe COpTa 03UMOH MIICHUIBI U COpTa ABY-
PYUKH TIPH BECEHHEM TOCEBE KYCTATCS CHIIBHEE, YeM
SIpOBOM cTaHAapTHHIA copT. Kpome Toro, oHu mmenu
GoIpIIe KOIOCKOB U 3epeH B Kojoce. OT KonmndecTna
3epeH B KOJIOCE U KPYTTHOCTH 3epHa 3aBUCHUT Macca 3ep-
Ha B Kojioce. KpymHOCTh 3epHa HaX0qMIach B peaesax
34,9-39,0 1, y cranmaptHoro copta — 37,5 . JloctoBep-
HO HIDKE CTaHAapTHOTO copTa Oblia Macca 1000 3epen
y copta Pannss 12 (03uMBIif), y OCTaTbHBIX COPTOB OHA
OpL1a Ha ypoBHE cTanmapra HoBocubupckas 31.

Macca 3epHa B KOJIOCE y CTaHAApTa COCTaBHIA
0,71 1, m3ywgaemsbie copra mpeBsicrim ero Ha 0,15-0,32 1.

W3 mpoaHaIM3MpPOBAHHBIX JJIEMEHTOB CTPYKTYPBI
ypOoXkaitHOCTH (OpMHUPYETCS YPOKaiHOCTE copTa (Tad-
nira 6).

B cpennem 3a nBa roma uiccieoBaHUN MpU MoOcCe-
Be 15 okTsa0psi craHmapTHBIA sApoBOM copT HoBocwu-
6upckas 31 man ypoxkaitHocts 41,9 1/ra, m3ydaemsie
paHHECIIeNbIe COpTa 03UMOH MIICHUIBI U COpTa ABY-
pyuku — ot 59,5 no 71,0 wra, wiu wa 17,6-29,1 w/ra
BhIme ctagnapra. CameiM ypokaitasim (71,0 m/ra) 6601
o3uMbIit copt Cropocnenka 30.
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Tabnuua 5
CIpyKTypa ypO>KalfHOCTU O3MMBbIX COPTOB I COPTOB ABYpPY4eK IIpJ BeCeHHEM nocese, 2022-2023 rr.
Ilepen yoopkoii Ha 1 ra, MJIH IIT. B xosoce, mrt. Macca 3epeH, r
Copr pacreHuii npozg;cg;el:‘inm KOJIOCKOB | 3epeH | 1000 wT. | B KoJI0Ce
HoBocubupckas 31, 4,12 4,69 14 19 37,5 0,71
SIPOBOM, CTAaHAAPT
Pannss 12, o3umblii 4,03 5,81 18 24 34,9 0,96
Cropocrienka 30, 03UMBIiA 4,25 6,14 19 25 38,2 1,03
CrapmmHa, 03UMbIH 4,40 6,97 17 23 36,4 0,98
ITannana, nBypyuka 4,18 5,62 18 25 39,0 0,86
Jlactouxka, ABypydKa 4,31 5,86 19 27 37,9 0,94
HCP, 0,29 0,53 2 3 1,6 0,09
ITpumeuarue. Hopma nocesa — 6 MaH 6cxoxux seper Ha 1 2a.
Table 5
The yield structure of winter and alternate wheat varieties in spring sowing, 2022-2023
Variety Before cleaning on 1 ha, million pcs. | In the spikelet, pcs. Grain weight, g
of plants | of productive stems cones grains | 1000 pcs. | in a spike
Novosibirskaya 31, 4.12 4.69 14 19 37.5 0.71
standard, spring
Rannyaya, winter 4.03 5.81 18 24 34.9 0.96
Skorospelka 3b, winter 4.25 6.14 19 25 38.2 1.03
Starshina, winter 4.40 6.97 17 23 36.4 0.98
Pallada, alternate wheat 4.18 5.62 18 25 39.0 0.86
Lastochka, alternate wheat 4.31 5.86 19 27 37.9 0.94
LSD, 0.29 0.53 2 3 1.6 0.09

Note. The sowing rate is 6 million germinated grains per 1 ha.
Tabnuua 6
YpoxaliHOCTh paHHeCIIENbIX COPTOB 03MMOI IMIIEHUIBI ¥ COPTOB IBYPYY€EK IIPH NOJ3MMHEM
¥ paHHeM BeCeHHeM I0ceBax B YCIOBUAX TIOMeHCKOI o6macT

YpoxkaiiHocTh (1/Ta) MpH moceBe: K cranmapry (%), u/ra
Copr 15 oxTa0ps 22 anpeast TpH MoceBe:
2022 r.|2023 .| Cpeansa 2022 r. | 2023 .| Cpennssi |15 okra0ps | 22 anpens
Hosocubupcxkast 31, 44,7 39,2 41,9 37,4 33,2 35,3 — —
SAPOBOM, CTaHAAPT
Pannsis 12, o3uMblit 69,3 61,4 65,3 61,8 55,7 58,7 +23.,4 +23,4
Ckopocrienka 30, 74,0 | 68,1 71,0 67,6 | 63,2 65,4 +29,1 +30,1
O3UMBIH
CrapmuHa, 03UMbIH 70,8 64,5 67,3 63,0 85,5 60,7 +25,4 +25,4
[Tammana, 1Bypydka 62,1 57,0 59,5 54,1 483 51,2 +17,6 +15,9
JlacTouka, ABypyUKa 67,5 62,7 65,1 60,9 55,1 58,0 +23,2 +22,7
HCP,, 3,1 3,7 — 2,8 3,4 - - —
Table 6

Yield of early ripe varieties of winter wheat and varieties of alternate wheat with winter and early spring
crops in the conditions of the Tyumen region

Seeding yield (c/ha): To standard (£), c/ha
Variety October 15 April 22 at sowing:
2022 | 2023 | Average | 2022 | 2023 | Average | October 15 | April 22
Novosibirskaya 31, 44.7 39.2 41.9 37.4 33.2 35.3 - —
standard, spring
Rannyaya, winter 693 | 614 635.3 61.8 | 55.7 58.7 +23.4 +23.4
Skorospelka 3b, winter 74.0 | 68.1 71.0 67.6 | 632 65.4 +29.1 +30.1
Starshina, winter 70.8 64.5 67.3 63.0 85.5 60.7 +25.4 +25.4
Pallada, alternate wheat | 62.1 57.0 59.5 54.1 48.3 51.2 +17.6 +15.9
Lastochka, alternate 67.5 62.7 65.1 60.9 | 55.1 58.0 +23.2 +22.7
wheat
LSD,, 3.1 3.7 - 2.8 3.4 - - -

599

sar3oj0uy29013y



ArpoTexHosornn

P P P P o o

o o o I I I

P
<« Arpapusui pectuux Ypana. 2024. T. 24, No 05

Tabnuua 7

KayecTrBO 3epHa paHHecIIeNbIX COPTOB 03MIMOJ IIIIEHNIIBI M COPTOB JIByPyYeK
npu nocese 15 okTa6ps B ycnoBuax TroMmeHckoit o6mactu, 2022-2023 rr.

Oonemuasn | CrexiaoBua- | Yucio B KueiikoBuna
Copt Macca 3epHa HOCTbH najgeHust €10k,
P pHa, s I s % KosnuuectBo, | Kauectso,
r/a % CeK. % en. NJIK-1
HoBocubupcxkas 31, 859 67 219 15,3 30,8 68
SIPOBOM, CTaHIApT
Pannss 12, o3umbIit 863 55 184 16,1 33,5 60
Cxopocrenka 30, 03UMBIiA 871 62 230 15,8 32,3 73
CrapuinHa, 03UMbIH 845 58 198 14,5 29,0 71
[Manmama, nBypydKa 868 53 213 15,0 31,6 65
Jlactouka, ABypyuKa 864 60 256 16,4 34,2 70
HCP, 12 7 14 0,8 1,3 7
Table 7

The quality of grain of early ripe varieties of winter wheat and varieties of alternate wheat when sowing
on October 15 in the conditions of the Tyumen region, 2022-2023

_ Volume mass Glassy; Number Protein Gluten
Variety of grain, % ’ of falls, o ’ Quantity, Quality,
g/ sec. % IGD

Novosibirskaya 31, 859 67 219 15.3 30.8 68
standard, spring
Rannyaya, winter 863 55 184 16.1 33.5 60
Skorospelka 3b, winter 871 62 230 15.8 32.3 73
Starshina, winter 845 58 198 14.5 29.0 71
Pallada, alternate wheat 868 53 213 15.0 31.6 65
Lastochka, alternate wheat 864 60 256 16.4 34.2 70

LSD,, 12 7 14 0.8 1.3 7

IIpu nocese 22 anpenst ypoxkailHOCTb COPTOB MIIIE-
HUIIBI HUKE 10 CPABHEHHIO C IOCEBOM 15 OKTSIOps 1 co-
CTaBWJIa y CTaHJIapTHOTO copTa 35,3 1/ra, y H3y4aeMbIX
coptoB — ot 51,2 mo 65,4 w/ra, uro Ha 15,9-30,1 1/ra
BhIIIe cTaHaapTa. CBoe muaepcTBo coxpanui copt Cko-
pocmenka 30. [ToceB 15 mas, kKak MoKa3any HaIld KC-
CJIeZIOBaHMs, HE MPEJICTABISACT HHTEpECa AT CENEeKIUN
U TIPOU3BOAICTBA.

K moceBy paHHHX O3HMBIX COPTOB U COPTOB JIBY-
pYy4eK HEOOXOAMMO OTHECTUCH C TIOHUMAHHEM U 0CO3-
HAaHHEM MEHSIOLIErocs KiuMmara. BroaHe BO3MOXHO,
YTO TO, YTO PaHbLIE ObIJIO HEMPHUBBIYHBIM U JIaKe He-
BO3MOXKHBIM JJIsl CEJIEKIIUOHEPOB M PACTEHHEBOJIOB, B
MEPCHEKTHUBE MOXKET CTaTh HOPMOH.

B ycnoBusix pblHKa ypokalfHOCTh COPTOB MIIEHU-
LBl JIOJIKHA COYETAaThCS C KauyeCTBOM 3epHa. M3yuae-
MbI€ HAMM PaHHECIEbIE O3UMBIE COpTa MIIEHUIBI Y
ce0st Ha ponuHe, B KpacHomapckoM Kpae, IpH IoceBe
B CPOK AJISI O3MMOW MIIEHUIBI, & COpPTa ABYPYUYKU —
IIpYU MOCEBE B CPOK AJISL O3MMOM MIIEHUIIBI U BECHOH,
B CPOK JUISl SIPOBOM IIIEHUIBI, (POPMHUPYIOT 3€PHO C
BBICOKMMU TOKa3aTeIsIMU ero kauecTna. [Ipu nocese B
TromeHcko# obnmactu oy 3umy (15 okTsIOpst) U paHO
BECHOI (22 ampersi) OHM B OCHOBHOM COXPaHWJIM Ha
BBICOKOM YPOBHE MHOTHE IMOKa3aTelHd KauyecTBa 3epHa
(Tabmuusr 7 u 8).
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[To npuBeneHHbIM B Tabnmuie 7 TMoOKa3arensM Ka-
YECTBA 3€PHA PAHHECIIENBIX 03UMBIX COPTOB U COPTOB
JIBypy4€K MpHU MOA3UMHEM IIOCEBE B CEBEPHOIl Jeco-
crernu TroMeHCKo 001acTH BUIHO, YTO OHM HE yCTyHa-
10T CTaHAAPTHOMY SPOBOMY COPTY CUIBHOH MIIECHUIIBL.
ITomyuenHble nepBbIe Pe3yabTaThl XapaKTEPU3YIOT HU3-
ydaeMble COpPTa C MOJIOKUTEIBHON CTOpOHBI. X yxe
HEOoOX0IMMO HCIOIB30BaTh B THOPHIM3ALIUH C JIyYIIH-
MU PEECTPOBBIMH COPTAMHU.

Jlia cpaBHEHUS! MpOaHATU3UPYEM KaueCTBO 3€pHA
9THX K€ COPTOB IIPU PaHHEM BECEHHEM mocese [21-
23], xoTopslit mpuMeHsiicss B CHOMPH 1 TIPHIIETAIOIIHX
K Hell TeppuTopusx 10 60-X rofoB MPOIUIOrO CTONE-
tust. [TockonbKy B TOT meproj repOnnuasl B 6opsoe ¢
COpHSIKaMH €llle He MPUMEHSIIH, IOCEBbl PAHHETO CPO-
Ka 10ceBa, OCOOCHHO 110 HEMapOBBIM IOJISIM, CHIIBHO
3apacTajiy, HOITOMY 3eMIIEEINbIbl 10 PEKOMEHJAlUN
akagemuka T. C. MainblieBa CABUHYIM PaHHUN CPOK
rocesa Ha Oosiee mo3HME Marhl. B Hacrosiee Bpems
MUMEETCsI IIMPOKUH MepedeHb XUMHUUECKUX ¥ OHOJIOTH-
YECKHX CpeJICTB OOpPHOBI B OCCHHUM, BECEHHUIT U JIET-
Hue nepuoAsl. HakoHer, BBIIENAIOTCS YUCTBIA U CH-
JiepajbHbIi Mapsl, a TAKXKe APYrHe MpealleCTBEHHUKH
HEePBOI FPYIIIEL

INoxa3arenn xadecTBa 3€pHa H3Yy4aeMbBIX CO-
PTOB MILIEHUIBI ¢ TOcEeBa 22 amnpess NpeACTaBIEHbl B
Tabnue 8.
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Tabnuua 8

KadecTBO 3epHa paHHecIIebIX COPTOB 03MIMOJ IIIIEHNIIBI M COPTOB [IByPyYeK

cmocesa 22 anpens, 2022-2023 rr.

Oovemuas | CrekjoBua- | Ywciao KaeiikopnHa
Copr Macca 3epHa, HOCTb, najaeHms, Be(J,}OK’ KoanuecTBo, | KauectBo,
r/n % c ° % en. MJIK-1
Hosocubupckas 31, 847 61 241 15,9 30,2 61
SIPOBOM, CTAHAPT
Pannss 12, o3uMbli 854 50 213 16,7 32,5 56
Cxopocrienka 30, 03UMBIiA 860 53 256 16,3 30,8 69
CrapuinHa, 03UMbIH 840 51 208 15,1 28,3 66
[Tannana, nBypyuka 857 48 235 15,6 30,7 62
JlacTouka, ABypyuKa 852 56 269 16,8 324 73
HCP 9 5 12 1,1 1,5 4
Table 8
Grain quality of early ripe winter wheat varieties and alternate wheat varieties from sowing on April 22,
2022-2023
Variety Vo(i;’;fa:"lit?ss Glczssy, Number Proot ein, QuantityGluten Quality,
o/l % of falls, s % % ’ 1GD ’
Novosibirskaya 31, 847 61 241 15.9 30.2 61
standard, spring
Rannyaya, winter 854 50 213 16.7 32.5 56
Skorospelka 3b, winter 860 53 256 16.3 30.8 69
Starshina, winter 840 51 208 15.1 28.3 66
Pallada, alternate wheat 857 48 235 15.6 30.7 62
Lastochka, alternate wheat 852 56 269 16.8 32.4 73
LSD, 9 5 12 1.1 1.5 4

IIpu mocese 22 ampens 3epHO U3y4aeMbIX COPTOB
(hopMEpOBaIOCE W CO3pEBANO TPH OIATOMPHUATHOM
TEMIIepaTypHOM PEeKUME U YBIaKHEeHHU. YOOpKa B 00a
TO/la WCCIICIOBAaHUN TMPOXOAMIIA TPU ONarompHATHON
Cyxo# morozie. 3epHO 10 TOKa3aTelsiM KadecTBa HaX0-
JUJIOCh Ha YpOBHE cTaHgapTHoro copra HoBocuOup-

ckas 31.

Pacuer cBszeil Mexny KOJIMYECTBEHHBIMU IIpHU-
3HAKaMH{ TT0Ka3aj, YTO MEXKAY IUIOLIAJbIO JINCTHEB U

YPOXKAHHOCTBIO, a TAKKe MEXIY (POTOCHHTETHICCKIM
MOKa3aTeyieM CBSI3b MOJIOKUTENbHAS TecHas (= 0,87 +
0,12 m r = 0,83 £ 0,14), MexIy BBICOTOI pacTeHUH U
YCTOMYMBOCTBIO K IOJIETAHUIO CBA3b OT CPENHEH 10
cupHOU (# = 0,52 + 0,09 u r = 0,79 £ 0,11), mexny
JUTMHOW HIDKHUX MEXKIOY3ITHI CBA3b TECHAs ITOJIOKH-
tenpHas (= 0,91 + 0,16), mexay maccoii 1 cM cTebs
1 YCTOMYUBOCTHIO K TIOJIETAHUIO CBSI3b TECHAS TTOJIOMKH-
tenpHas (r = 0,74 + 0,10). MexIy KOMHIEeCTBOM TIPO-
TYKTUBHBIX CTEOJICH U ypOXKAWHOCTBIO, a TAKIKE MEXKITY
Maccoil 3epHa ¢ KoJoca U ypoKalHOCTBIO CBSI3b TECHASI
nostoxkutenbrast (7 = 0,89 + 0,14 u r = 0,90 + 0,18),
MEX]Ty KOJTHYECTBOM 3€PEH B KOJIOCE M MacCOM 3epHa ¢
KOJIOCa CBSI3b TeCHas nojoxutenbHas (r=0,77 £ 0,11).

Oocy:xnenue u BbiBOAbI (Discussion and Conclusion)

Pannecnensie copra o3umoit niieHuisl Panuss 12,
Ckopocnenka 30, CrapiinHa, a TaKke copTa JABypyd-
ku Ilannana, Jlacrouka cenexuumun KpacHomapckoro
HUHNCX umenu I1. I1. JlykbsaHEHKO NpH MOA3UMHEM
nocese (15 okrsiOpst) m paHHeM BeceHHeM (22 ampe-
Js1) B CeBepHOM secocrenn TroMeHCKOH obiactu co-
3peBaroT B TpeThell aekane asrycra. Ilpu sTtom paror
ypoxaitHocTeio 59,5-71,0 1/ra, crangapTHbIid cOpT —
41,9 wra u 51,2-65,4 n/ra, craHAapTHBINA POBOU COPT
HoBocubupcekast 31 — 35,3 w/ra. Ilo xadectBy 3epHa
pu 000MX CPOKaxX MOCeBa U3yv4aeMble COpTa OTBEUAN
TpeOOBaHUSIM Ha LICHHYIO U CHIIBHYIO IIICHHILY.

B 2024 rony He0OX0AMMO BKIIIOUUTH UX B IPOTpaM-
My CKpEIIMBaHUs, a TAKKE IPEABAPUTEIBHO Pa3MHO-
JKUTh CEMEHA U B MOCIEIYIOLUE TObl IPOBECTH MPO-
U3BOJICTBEHHOE HCIIBITaHUE. BmecTe ¢ TeM cTouT pac-
HIMPUTH CHHCOK PAaHHECHEIbIX COPTOB O3MMOM mIIe-
HUIIBI U COPTOB JIBypYy4YeK HOBOTro mnokosieHust Kpacno-
Japckoro, JIOHCKOro CeNeKLEHTPOB U JPYTruX HayUHbIX
YUPEKIEHUN CTPAHBI AJIS U3yUEHHs U UCTIOJIb30BaHUS
B CEJICKI[UH SPOBOM MIIECHULIBI B YCIOBUAX TrOMEHCKOI
obnacr.

Bubsmorpaduyeckuii cnucox
1. Bacumrox I1. H., Yaera JI. Y. ArpoOunonorunueckie 0COOCHHOCTH COPTOB-IABYpPYYEK ITIICHHIIBI MSTKOH
(Triticum aestivum L.) // CoproBuBYCHHS Ta 0XOpOHA IpaB Ha copTu pociuH. 2012. Ne 2 (16). C. 4-7.

601

sar3oj0uy29013y



ArpoTexHosornn

> > - P g - P
S AL -'papnmﬁ BeCTHUK Ypana. 2024. T. 24, Ne 05

2. I'anomnxas T. JI., Hemagum H. H., Kosans A. B., Paguenko JI. A., Paquenko A. @. M3y4eHne npomyKTUB-
HOCTH W KayecTBa COPTOB MILIEHMIbI JABYPYYKHU IPH [OCEBE B O3UMBII U sipoBoil cpoku // Ilonnremarnueckuii
CEeTEBOI AMEKTPOHHBIN Hay4uHBIH KypHaa KybaHckoro rocynapcTBeHHOro arpapHoro yausepcutera. 2021. Ne 168.
C. 288-303. DOI: 10.21515/1990-4665-168-021.

3. T'oponos B. T., Kiocrep H. M. AnantanyoHHbIH MOTEHIMAT IPOBO-03UMBIX THOPH/IOB MILIEHUIBI B CEJICK-
uuu aBypyuek / Uunosanuu B AITK: npo6nemsl u nepcriextusbl. 2022. Ne 4 (36). C. 74-82.

4. Hemanum H. H., Tanouxas T. JI., Kosamp A. B. VYpokailHOCTh 3epHa COpPTOB MIICHHUIBI JIBYpYyd-
Ku 1pu noceBe B pazinunbie cpoku // The Scientific Heritage. 2021. Ne 73-1 (73). C. 12-18. DOI:
10.24412/9215-0365-2021-73-1-12-18.

5. ®ucynoB H. B., MouceeB A. H., MouceeB E. A. ArpoduTorienos u ypoxaitHOCTh 03UMO#l NILIEHUIBI 10
OCHOBHOU 00paboTke Ha ombITHOM mojic [AY CepepHoro 3aypaibs // Ycrnexu MOJOACKHONW HAYKH B arpoIpo-
MBIIIEHHOM KoMIutekce: coopHuK TpynoB LVII Crynenueckoit HayqHO-nipakTHYeckol KoH(pepeHunu. TroMeHb:
TocynapcTBeHHbIH arpapHsbIil yHHBepcuTeT CeBepHoro 3aypainss, 2022. C. 224-233.

6. Mouceesa K. B., @unarosa B. H. Posib 03MMBIX 36pHOBBIX KYJIBTYp B 3¢pHOBOM OanaHce Ha mpuMepe TroMeH-
ckoit oonactu // BecTHuk MUYyprHHCKOTO rocy1apcTBEHHOT0 arpapHoro yausepcuteta. 2022. Ne 1 (68). C. 4447,

7. Teneena A. A., Teneesa B. B. YpokaitHOCTh 03UMOI TIIICHHIIBI B 3aBUCMOCTH OT CPOKOB U HOPM BbICeBa //
Arpapublii BecTHUK Ypana. 2023. Ne 5 (234). C. 36-48. DOI: 10.32417/1997-4868-2023-234-05-36-48.

8. Hemamum H. H., Tanoukas T. JI., KoBaime A. B. VYpoxkallHOCTb COPTOB MIIEHHUIBI JBYPYYKH
npu nocese B 03uMbli M sipoBoit cpoku // The Scientific Heritage. 2021. Ne 73-1 (73). C. 18-24. DOI:
10.24412/9215-0365-2021-73-1-18-24.

9. ®unobok B. A., I'yenkora E. A., becniasiosa JI. A. Komikun B. A., [Torokuna E. K. Co3nanue agantiupoBaH-
HOro reHo()OoH/Ia aIbTepHATHBHOIO 00pasa )KU3HU MSTKOW MIneHuIbl // 3epHoBoe xo3siictBo Poccun. 2016. Ne 1.
C. 38-42.

10. @aiir B. ., I'youu E. 1O., 3enenuna I. A. Paznnumsi coproB JIBypy4YeK MSITKOH TMIIEHUIBI 1O Te-
HaMm Vrn-1 tuna passutus // Plant Varieties Studying and Protection. 2018. T. 14, Ne 2. C. 160-169. DOI:
10.21498/2518-1017.14.2.2018.134762.

11. Jlorunos 1O. I1., Kazax A. A., Slmenko C. H. Bnusinue cpoka ceBa Ha ypoxailHOCTh M Kaue€CTBO 3€pHa IIlie-
HHUIIBI JIBypYyUYeK B CeBEpHOIi siecocrenu TromeHnckoit obnactu // Journal of Agriculture and Environment. 2023.
Ne 7 (35). DOI: 10.23649/JAE.2023.35.2.

12. Slmenxko C. H., Jlorunos lO. I1., Kazak A. A. CTpyKTypHBI€ 37I€eMEHTHI CEMSH COPTOB IIIEHHUIIb! B 3aBUCH-
MOCTH OT CPOKOB CeBa ¥ HOpM BbiceBa B CeBepHoii Jiecoctenu Tromenckoii oonactu / Bectauk Kpacl'AY. 2022.
Ne 9 (186). C. 55-66. DOI: 10.36718/1819-4036-2022-9-55-66.

13. Jlorunos lO. II. Pocrt, pa3Butie u ypoxxaifHOCTb COPTOB MIIEHHUIIB! IBYPYUKH B 3aBHCHMOCTU OT CPOKOB
ceBa B CEBEPHOI1 JiecocTenu TroMeHCKO# obnacTu // ATporponoBoIbCTBeHHAs mouTHKa Poccuu. 2022, Ne 2-3.
C. 10-15.

14. Musniep C. C. Crioco0 0CHOBHOI 00paOOTKH NMOYBBI Kak IaBHbIH (hakTop GOpMUPOBaHUS ypOKasi SpOBOI
HILIEHUIBI B ceBepHOU Jiecoctenu TromeHckoi obnactu // Journal of Agriculture and Environment. 2023. Ne 11
(39). DOI: 10.23649/JAE.2023.39.17.

15. P3aeBa B. B. Bo3aenbiBaHune ceibCKOX03IHCTBEHHBIX KyIbTyp B TromeHckoit oonactu // BectHuk Kpacl'AY.
2021. Ne 3 (168). C. 3-8. DOI: 10.36718/1819-4036-2021-3-3-8.

16. Kazak A. A., Jlorunos 1O. I1., Smenko C. H. [ToceBHbIe kauecTBa CeMsIH B 3aBUCUMOCTH OT CPOKOB CE€Ba U
HOPM BBICEBA B CeBEepHOI Jecoctenu Tromenckoi obmactu // Bectauk Kpacl'AY. 2022. Ne 10 (187). C. 3—15. DOI:
10.36718/1819-4036-2022-10-3-15.

17. Mexmxynos I1. 3., SAkyOsimna JI. 1. TIpogomKuTeabHOCTh MOCIey00pOYHOro J03PEBaHUS CEMSIH COPTOB
MSITKOM MIICHHUIIBI // YCIIeXH MOJIOJC)KHON HAYKH B arpONPOMBIIICHHOM KoMILiekce: coopauk TpynoB LVI Cry-
JICHYECKOM Hay4HO-IIpakTHuecKoi koHdepeHimu. Tiomens: [ocynapcTBeHHbIi arpapHblil yHuBepcureT CeBepHO-
ro 3aypaibs, 2021. C. 148-151.

18. Mansuesa JI. T., @ununmnosa E. A., banauxosa H. 0. Peakius spoBoil MATkod MIIEHHUIIBI HAa 3aCyXy B
aecocrenu 3aypaibs // ArpapHblii BecTHuK Ypana. 2021. Ne 12 (215). C. 9-18. DOI: 10.32417/1997-4868-2021-
215-12-9-18.

19. Iloroukas U. B., [llamanun B. II., Hlenenes C. C. IToxepyxoBa B. E., Moprynos A. 1. Cunrernueckas
NILIEHNIA KaK UCTOYHKK YJIY4IlIeHNs] KayecTBa 3epHa B celieKiuu nieHnipsl // Bectauk Kypekoit rocynapcTBeH-
HOM cenbCKoX0o3siicTBeHHOI akagemun. 2019. Ne 2. C. 56-63.

20. MouceeBa A. A., Kapmankux A. A., Mouceesa K. B. ®otocuHTe3 TUCTbEB U NPOAYKTUBHOCTH 03UMOM
nreHuIbl / Cumonos-Poccust 2019: marepuanst X1 Beepoccuiickoro koHrpecca MoJioabIX YYSHbIX-OHOJIOTOB €
MeXyHapoaHbIM yyacTheM. [lepmb: IlepMckuii rocynapCcTBEHHBIM HAMOHAIBHBIN UCCIEN0BAaTEIbCKUN YHUBED-
curert, 2019. C. 222-223.

602



Agrarian Bulletin of the Urals. 2024. Vol. 2- o>

21. AxrapueBa M. K., benkuna P. 1. CpaBHuUTeNbHas OLIEHKAa COPTOB SPOBOM MSATKOM MIIEHHUIIBI pa3-
HBIX TPYII CIEIOCTH MO ToKa3zatensMm kadectBa // Bectruk KpaclAY. 2021. Ne 12 (177). C. 88-92. DOI:
10.36718/1819-4036-2021-12-88-92.

22. benkuna P. 1., Jletsro 10. A., Beiapun B. B., ®enopyk T. K. KauecTBo 3epHa COpPTOB SIpOBOI MSTKON
MIICHUIIBI B YCIOBUSX MMOATAC)KHON 30HBI TroMeHCKo#t oOmactu // Bectauk Kpacl'AY. 2021. Ne 3 (168). C. 15-21.
DOI: 10.36718/1819-4036-2021-3-15-21.

23. Mankannyes X. A., lllamyp3zaes P. ., MankauayeBa A. X. [lonsrue n TpeOoBaHHs K KauecTBY 3€pHa
niennnpsl // U3sectus Kabapanno-bankapekoro Hayynoro nentpa PAH. 2022. Ne 6 (110). C. 203-216. DOI:
10.35330/1991-6639-2022-6-110-203-216.

006 agmopax:

KOpmnii [TaBaoBu4 JIOTHHOB, JOKTOP CEIILCKOXO3SMCTBEHHBIX HayK, Ipodeccop kadeapsl OMOTEXHOIOTHH U Ce-
JIKIIMM B PAaCTEHUEBOACTBE, [ 0CcyapCcTBeHHBIN arpapHblil yHuBepcuTeT CeBepHoro 3aypainbs, Tiomens, Poceus;
ORCID 0000-0002-2372-9350, AuthorID 704881. E-mail: loginov.yup@gausz.ru

Anacracusi AponacreBHa Ka3zak, J0KTOp CElIbCKOXO3SMCTBCHHBIX HAyK, 3aBeayroliasi Kadenpoi OHOTEXHOIIO-
THH U CEJIeKIIMH B PaCTEHUEBOACTBE, I ocyapcTBeHHBIN arpapHblil yHUBepcuTeT CeBepHoro 3aypainbs, TioMeHb,
Poccust; ORCID 0000-0002-0563-3806, AuthorID 704874. E-mail: kazakaa@gausz.ru

Cepreii HuxosaeBuu Slmenko, npenojgasaresb Kageapbl OMOTEXHOIOTHU U CEJIEKIIUU B PACTEHHEBO/ICTBE,
TocynapcTBenHbIi arpapHsbIil yHuBepcuTeT CeBepHOro 3aypainss, Tromens, Poccus;

ORCID 0000-0001-8017-629X, AuthorID 893505. E-mail: yaschenko.sn@ati.gausz.ru

Amnnpeii Cepreesuu laiizaryiann, npenozpasareib Kadepbl OMOTEXHOJIIOTHH U CEJIEKIIMU B PACTCHUEBOJICTBE,
TocynapcTBenHbIH arpapHsbIil yHHBepcuTeT CeBepHOro 3aypainss, Tromens, Poccus;

ORCID 0000-0001-6026-0371, AuthorID 1035895. E-mail: gajzatulinas.20@ati.gausz.ru

References

1. Vasyliuk P., Ulich L. Agrobiological traits of biennial soft winter wheat (7riticum aestivum L.). Plant Variet-
ies Studying and Protection. 2012; 2 (16): 4—7. (In Ukrain.)

2. Ganotskaya T. L., Neshchadim N. N., Koval’ A. V., Radchenko L. A., Radchenko A. F. Study of productiv-
ity and quality of wheat alternate varieties when sowing in winter and spring terms. Polythematic online scientific
Jjournal of Kuban State Agrarian University. 2021; 168: 288-303. DOI: 10.21515/1990-4665-168-021. (In Russ.)

3. Gorodov V., Kloster N. Adaptive potential of the spring-winter wheat hybrids in the alternate wheat selec-
tion. Innovations in agricultural complex: problems and perspectives. 2022; 4 (36): 74-82. (In Russ.)

4. Neshchadim N., Ganotskaya T. L., Koval’ A. Grain yield of alternate wheat varieties when seeding at differ-
ent times. The scientific heritage. 2021; 73-1 (73): 12—18. DOI: 10.24412/9215-0365-2021-73-1-12-18. (In Russ.)

5. Fisunov N. V., Moiseev A. N., Moiseev E. A. Agrophytocenosis and productivity of winter wheat according
to the main processing on experimental field of the State Agrarian University of the Northern Trans-Urals. Ad-
vances of youth science in the agro-industrial complex: collection of proceedings of the LVII Student Scientific and
Practical Conference. Tyumen: Northern Trans-Ural State Agricultural University, 2022. Pp. 224-233. (In Russ.)

6. Moiseeva K. V., Filatova V. N. The role of winter grain crops in the grain balance on the example of the Tyu-
men region. The bulletin of Michurinsk State Agrarian University. 2022; 1 (68): 44—47. (In Russ.)

7. Tedeeva A. A., Tedeeva V. V. The influence of timing and seeding rates on the yield of winter wheat. Agrar-
ian Bulletin of the Urals. 2023; 5 (234): 36—48. DOI: 10.32417/1997-4868-2023-234-05-36-48. (In Russ.)

8. Neshchadim N., Ganotskaya T., Koval’ A. Yield of alternate wheat varieties when seeding in winter and
spring terms. The scientific heritage. 2021; 73-1 (73): 18-24. DOI: 10.24412/9215-0365-2021-73-1-18-24. (In
Russ.)

9. Filobok V. A., Guenkova E. A., Bespalova L. A., Koshkin V. A., Potokina E. K. Development of the adapted
gene pool for alternative way of living of soft wheat. Grain economy of Russia. 2016; 1: 38—42. (In Russ.)

10. Fayt V. 1., Gubich O. Yu., Zelenina G. A. Differences in the alternate varieties of soft wheat for Vrn-1
genes of development type. Plant varieties studying and protection. 2018; 2 (14): 160-169. DOI: 10.21498/2518-
1017.14.2.2018.134762. (In Russ.)

11. Loginov Yu. P, Kazak A. A., Yashchenko S. N. Influence of sowing time on yield and grain quality of fac-
ultative wheat in the northern forest-steppe of Tyumen oblast. Journal of Agriculture and Environment. 2023; 7
(35). DOI: 10.23649/JAE.2023.35.2. (In Russ.)

12. Yashchenko S. N., Loginov Yu. P., Kazak A. A. Wheat varieties seeds structural elements depending on
the sowing time and sowing rates in the Tyumen region northern forest-steppe. Bulletin of KSAU. 2022; 9 (186):
55-66. DOI: 10.36718/1819-4036-2022-9-55-66. (In Russ.)

603

sar3oj0uy29013y



ArpoTexHosornn

P o P P P P P
<« Arpapubuit ecrnux Ypana. 2024. T. 24, Ne 05
B B B B N N B

13. Loginov Yu. P. Growth, development and yield of wheat varieties of alternate depending on the terms of
sowing in the northern foreststeppe of the Tyumen region. Agro-Food Policy in Russia. 2022; 2-3: 10-15. (In
Russ.)

14. Miller S. S. Method of basic tillage as the main factor of spring wheat yield formation in the northern forest-
steppe of Tyumen oblast. Journal of Agriculture and Environment. 2023; 11 (39). DOI: 10.23649/JAE.2023.39.17.
(In Russ.)

15. Rzaeva V. V. Cultivation of agricultural crops in the Tyumen region. Bulletin of KSAU. 2021; 3 (168): 3-8.
DOI: 10.36718/1819-4036-2021-3-3-8. (In Russ.)

16. Kazak A. A., Loginov Yu. P., Yashchenko S. N. Seeds sowing quality depending on sowing time and
sowing rates in the northern forest-steppe of the Tyumen region. Bulletin of KSAU. 2022; 10 (187): 3—15. DOI:
10.36718/1819-4036-2022-10-3-15. (In Russ.)

17. Mezhdzhunov P. Z., Yakubyshina L. 1. Duration of post-harvest ripening of seeds of soft wheat varieties.
Advances of youth science in the agro-industrial complex: collection of proceedings of the LVII Student Scientific
and Practical Conference. Tyumen: Northern Trans-Ural State Agricultural University, 2021. Pp. 148-151. (In
Russ.)

18. Maltseva L. T., Filippova E. A., Bannikova N. Yu. Reaction of spring soft wheat to drought in the forest-
steppe of the Trans-urals. Agrarian Bulletin of the Urals. 2021; 12 (215): 9—18. DOI: 10.32417/1997-4868-2021-
215-12-9-18. (In Russ.)

19. Pototskaya 1. V., Shamanin V. P., Shepelev S. S., Pozherukova V. E., Morgunov A. 1. Synthetic wheat as a
source for grain quality gain in wheat breeding. Bulletin of the Kursk State Agricultural Academy. 2019; 2: 56—63.
(In Russ.)

20. Moiseeva A. A., Karmackih A. A., Moiseeva K. V. Leaf photosynthesis and productivity of winter wheat.
Symbiosis-Russia 2019: materials of the XI All-Russian Congress of Young Biologists with International Partici-
pation. Perm: Perm State National Research University. Pp. 222-223. (In Russ.)

21. Akhtariyeva M. K., Belkina R. I. Different ripeness groups spring soft wheat varieties comparative evalu-
ation by quality indicators. Bulletin of KSAU. 2021; 12 (177): 88-92. DOI: 10.36718/1819-4036-2021-12-88-92.
(In Russ.)

22. Belkina R. L., Letyago Yu. A., Vydrin V. V., Fedoruk T. K. Grain quality of spring soft wheat varieties
in the conditions of the subtaiga zone of the Tyumen region. Bulletin of KSAU. 2021; 3 (168): 15-21. DOI:
10.36718/1819-4036-2021-3-15-21. (In Russ.)

23. Malkanduev Kh. A., Shamurzaev R. 1., Malkandueva A. Kh. The concept and requirements for quality wheat
grains. News of the Kabardino-Balkarian Scientific Center of RAS. 2022; 6 (110): 203-216. DOI: 10.35330/1991-
6639-2022-6-110-203-216. (In Russ.)

Authors’ information:

Yuriy P. Loginov, doctor of agricultural sciences, professor of the department of biotechnology and plant breed-
ing, Northern Trans-Ural State Agricultural University, Tyumen, Russia; ORCID 0000-0002-2372-9350,
AuthorID 704881. E-mail: loginov.yup@gausz.ru

Anastasiya A. Kazak, doctor of agricultural sciences, head of the department of biotechnology and plant breed-
ing, Northern Trans-Ural State Agricultural University, Tyumen, Russia; ORCID 0000-0002-0563-3806,
AuthorID 704874. E-mail: kazakaa@gausz.ru

Sergey N. Yashchenko, senior lecturer of the department of biotechnology and plant breeding, Northern Trans-
Ural State Agricultural University, Tyumen, Russia; ORCID 0000-0001-8017-629X, AuthorID 893505.

E-mail: yaschenko.sn@ati.gausz.ru

Andrey S. Gaizatulin, senior lecturer department of biotechnology and plant breeding, Northern Trans-Ural State
Agricultural University, Tyumen, Russia; ORCID 0000-0001-6026-0371, AuthorID 1035895.

E-mail: gajzatulinas.20@ati.gausz.ru

604



o Y N Y N e N
Agrarian Bulletin of the Urals. 2024. Vol-
e P e P e i P

VK 631.9:528.8:004.6
Kon BAK 4.1.1
https://doi.org/10.32417/1997-4868-2024-24-05-605-616

OuneHka MeTeopoJIOrH4eCKOM 3aCyXu
HA OCHOBE CTAHJIAPTU3MPOBAHHOI0 HHAEKCA 0CAIKOB
U HCHIAPAEMOCTH

A. U. ITaBnoBa™
HoBocubupckmii rocyapCTBEHHBII YHUBEPCUTET SKOHOMUKY 1 yrpasnenus, HoBocubupck, Poccus
M E-mail: annstab@mail.ru

Annomayusa. J{1s MOHUTOPHUHTA METEOPOIOTUYECKOM 3aCyXH UCTIONB3YIOT Pa3InYHbIC KITUMAaTHUECKUE HHICKCHI,
Cpe/ii KOTOPBIX HanboJiee U3BECTHBI CTAHAaPTU3UPOBAHHBIM MHACKC OCAJKOB M CTaHJAPTU3NPOBAHHBIN UHJIEKC
ocankoB u ucnapsiemocty (SPEI). Heab nccienoBanuii COCTOUT B OIIEHKE YCIOBHI YBIIaXXHEHHOCTH BETeTaI[MOH-
HOT'O IIEpHO0/1a 3EPHOBBIX KyJbTYp arposanamadpToB HoBocnbupckoii 00:1acTi Ha OCHOBE CTaHAaPTU3UPOBAHHOTO
MHJIEKCa 0CaJIKOB U ucnapsemMoctd. MeToabl. B uccienoBannu ObUTH MCIOIb30BaHbl METOBI 00pabOTKH 00JIb-
HIMX JaHHBIX, CTATUCTUYECKOTro aHanu3a. HayuHasi HOBH3HA COCTOUT B OLICHKE YBIQKHEHHOCTH M WHTEHCHB-
HOCTHU 3aCyXH 3a BeFeTaHHOHHbIﬁ nepuoa 3€¢pHOBBLIX KYJbTYP Ha OCHOBC KIMMAaTUYCCKOI0 MHJACKCA OCAAKOB U
UCIApsieMOCTH, a TAKXKE BBISIBIICHUU OTKJIIOHEHUM CPEHEN IPU3EMHON TEMIIEPATyphl BO31yXa U OCAKOB OT HOP-
MbI B CUJIbHO 3aCYIIJIUBBIC U OKCTPEMAJIBHO 3aCYIIJIMBBIC T'OJbI. Pe3yJ'[])TaT])I. Bremmosnnena OILICHKA arpoKJInMaTu-
YEeCKHX YCJIOBUH YBIQXKHEHHOCTH BEr€TAI[HOHHOTO TIepHO/ia 3epHOBBIX KYJBTYp Ha OCHOBE BPEMEHHOTO aHaIM3a
CTaH/IapTU3MPOBAHHOTO MHJIEKCA OCAJIKOB U HcTapsieMocTH Ha ipuMepe HoBocnbupckoii odnactu. Ha ocHoBanuu
CTaTUCTHYECKOT0 aHaIn3a n3MeHeHus BeauuuHsl SPEI pa3zHOro BpeMeHHOTro pa3pelieHns OT OAHOTO Mecsala 10
roza 3a nepuox ¢ 1970 mo 2021 rr. na npumepe HoBocuOHpcKoit 00acTu BbIJIEIEHBI TOJbI, XapaKTepU3yeMble
CHJIHOU M SKCTPEMaJIbHOU 3aCyX0i. IHTCHCHBHOCTD 3aCyXU Ha TEPPUTOPHUH [ICHTPalIbHO-JIecocTenHoro [1proo-
cKoro arposiaganiadTa HepaBHOMEpPHA B TEUSHHE BEr€TAlIMOHHOTO NIepHo/ia. IHTEHCUBHOCTB 3aCyXH 110 Mecslam
3aBHCHUT HC TOJIBKO OT KOJIMYCCTBA BBINTABIINX OCAaJJKOB, HO U OT OTKJIOHCHUA HpHSeMHOﬁ TEMIIEPATYpPhbI BO3AYyXa
OT HOPMBEI.

Knrouegvie cnoga: cenbCKOX03sMCTBEHHbBIE 36MIIU, CTAHAAPTU3UPOBAHHBIN HHJEKC OCAIKOB U HCHAPSIEMOCTH,
3acyxa, 3epHOBbIE KyJIbTYpHI, YPOKAHHOCTh

Jna yumupoeanusa: 1laBnosa A. M. OuieHka METEOPOIOTHUECKON 3aCyXH Ha OCHOBE KIMMATHUECKOTO CTaHAap-
TU3MPOBAHHOI'O MHCKCA OCAIKOB U UcHapsieMocTH // ArpapHblit BecTHHK Ypaia. 2024. T. 24, Ne 05. C. 605-616.
https://doi.org/10.32417/1997-4868-2024-24-05-605-616.

JMama nocmynnenua cmamou: 15.11.2023, 0ama peyenzuposanusn: 09.12.2023, oama npunamusn: 27.02.2024.

Estimation of meteorological drought based
on a Standardized Precipitation Evapotranspiration Index

A. I Pavlova™
Novosibirsk State University of Economics and Management, Novosibirsk, Russia
“E-mail: annstab@mail.ru

Abstract. Various climatic indices are used to monitor meteorological drought, among which the best known
are the standardized precipitation index and the standardized precipitation evapotranspiration index (SPEI).
The purpose of the research is to assess the conditions of moisture content of the growing season of grain crops
in agrolandscapes of the Novosibirsk region on the basis of standardised precipitation and evapotranspiration
index. Methods. Methods of big data processing, statistical analysis were used in the study. The scientific nov-
elty consists in assessing the humidity and intensity of drought during the growing season of grain crops based
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on the climate index of precipitation and evaporation, as well as identifying deviations of the average surface air
temperature and precipitation from the norm in very dry and extremely dry years. Results. The estimation of ag-
roclimatic conditions of moisture content of vegetation period of grain crops on the basis of time analysis of SPEI
on the example of Novosibirsk region was carried out. On the basis of statistical analysis of changes in the SPEI
value of different time resolution from one month to a year for the period from 1970 to 2021 on the example of
the Novosibirsk region, the years characterised by severe and extreme drought were identified. Drought intensity
in the central forest-steppe Priobskiy agricultural landscape is uneven during the growing season. The intensity of
drought by month depends not only on the amount of precipitation, but also on the deviation of surface air tem-
perature from the norm.

. . . e e

Keywords: agricultural lands, standardized precipitation and evaporation index, drought, grain crops, productivity
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IHocTanoBka npodaemsl (Introduction)

CornacHo cBesieHUsIM BecemupHoil meteoposoruue-
CKO¥1 opranu3zamuu [ 1], Ha 3eMHOM Iape HaOI0aaeTCs
noreryienue kimmara. CpejHsis riao0anbHas TeMiepa-
Typa NPU3EMHOTO BO3JlyXa 3a IpOLIE/IIee CTOJICTHE
yBennuuiack Ha 1,2 °C u cocraBmia +14,9 °C. Cxko-
POCTb MOTEIUICHUS KJIMMaTa 3HaYuTeNIbHAas: 33 IepHO/L
¢ 1976 nmo 2020 rox Temmneparypa MPHU3EMHOIO BO3-
nyxa ysenuuuiack Ha 0,8 °C. Ha Ttepputopun PO usz-
MEHEHHE KJIMMaTa XapaKTepU3yeTcs O0COOCHHOCTSIMH.
[orennenue knMmara Ha Cylle IPOUCXOIUT ObICTpee,
YeM HaJl BOJHOH MOBEPXHOCTHEI0O MHpPOBOTro OKeaHa,
oyt B ABa pasza u cocrasyser 0,51 °C 3a 10 et [2].
C morerieHHeM KiMMaTa yBEJIHYMINCH KOJIWYECTBO
U TIPOJOJDKUTEIBHOCTh METEOPOJIOTHUECKHX 3aCyX.
3acyxa Kak OJJHO M3 HETaTHBHBIX IOTOJHBIX SIBJICHUN
CYIIECTBEHHO BIMSIET Ha IPOJYKTHBHOCTH CEJBCKO-
XO3SIMCTBEHHBIX KyJIbTyp [3]. DTO clOXKHOE sABICHHE
BJIMSICT Ha JIOCTYITHOCTB BOJIBI B [IOYBE, Pa3BUTHE CEJIb-
CKOXO3SCTBEHHBIX KYJBTYP M HMX IPOIYKTUBHOCTb,
9KOJIOTMYECKYI0 yCTOHYMBOCTH SKocUcTeM. Bcenen-
CTBHE JTOTO 3acyXa — OIACHOE SIBJICHNE, TIPHHOCSIIIEE
COILMAIBHO-DKOHOMHYECKHE U IKOJIOTHYECKHE TTOTEPH
OT PEernoHaNBLHOro Macmiraba 10 riobansHOro. 3acy-
Xa B OTJIMYHME OT TPOYMX THIPOMETEOPOJIOIMUYECKUX
SIBIICHUI TIOTOJIbI 3aTParuBaeT BONPOCHI MPOJOBOJIb-
CTBEHHOI1 0€3011aCHOCTH JIIOJIEH M OKa3bIBaeT OO0JIbIIOE
BJIMSIHUE HE TOJIBKO Ha BEJIMUUHY YPOXKAHHOCTH KYJIb-
TYp, HO M Ha KauecTBO ypoxkasi. C MOBBIIICHHEM IJIO-
OaJbpHOW TeMIepaTypbl BO3ayXa IMOBTOPSEMOCTh 3a-
CYXH{ B pa3/IMuHbIX PErnOHaX 3eMHOI'O IIapa BO3pocia.
B nanpHelimem npyu 3HaYUTEIILHOM POCTE TeMIIepary-
PBI BO3/yXa OXKHJACTCSl YBEJIMYCHHE WHTEHCHBHOCTH
3acyX B OJrKalIIne AECSTUIICTHS B FOKHBIX U CPEJIHUX
IMPOTaxX. 3acyxa CBsi3aHa C IMPOJOJDKUTEIBHBIM IIe-
PHO/IOM C XapaKTepHBIMH 3aCyIIJIMBBIMU TIOTOJIHBIMU
YCIIOBUSIMH, TIPH KOTOPBIX HAOJIOJAIOTCS HEAOCTATOK
BOJIBI M PE3KOE YMEHBILIEHNE YPOKAWHOCTH KYJIbTYP.

606

B 3amagnoit Cubupu TeppuTOpHAIBEHOE pacmpe-
JIETICHNE 3acyX U MX MOBTOPSEMOCTb Pa3IN4HbL. B 1mo-
clle/iHee JIECATUIICTHHE HanboJiee 9acTo HaOIr01aeTCs
aTMoc(epHast 3acyxa ¢ CepelMHbI Masi TI0 TIOCIIETHIO0
nekany uross [2; 3]. Ilpu oleHKe arpoKIMMaTHIECKUX
pECypCoB HCHOIB3YIOT CYMMY aKTHBHBIX TeMIIEpaTyp
BO3/lyXa M OCAJKOB 3a MEPHOJ BETETALNH CEIBCKOXO-
3AHCTBEHHBIX KYJIBTYD, CPEAHIOI TEMIIEPaTypy CaMo-
T'O XOJIOJJHOTO M CaMOT'0 TEIUIOT0 MecsI[a KaJeHAapHOTO
roja u Apyrue nokasatenr. O0mas OleHKa yBIaXKHEH-
HOCTH TEPPUTOPHUN OCYILECTBIACTCS C TIOMOIIBIO Pa3-
JMYHBIX KOI(Q(QHUINEHTOB U MHAECKCOB, BBIYHCIIIEMBIX
Ha OCHOBE CpPEJHEMHOTOJIETHUX METEOPOTOTHUECKHX
HaOmromeHnii. B oTedecTBeHHON nUTEpaType dYacTo
UCTIONB3YIOT THAPOTEPMUYECKUH KO3()(DUIMEHT yB-
nakHeHus [4; 5], U1 CeNbCKOX035HCTBEHHON TPOTYK-
TUBHOCTH KJIMMaTa — OMOKIMMAaTHYECKUH TOTEHIHAI
TEPPUTOPUH, OIPENEISAIOMNIT POCT U PAa3BUTHE pacTe-
HUHA. BBIIETSFOT 9eThIpe THIA 3aCyXH: METEOPOJIOTH-
YeCKHe, CEIbCKOXO3IHCTBEHHbIE, THAPOIOTHIECKHIE 1
COLMATbHO-3KOHOMIYecKHe. CyIIECTBYIONINE METObI
OLICHKH 3aCyXM OCHOBAHBI Ha y4eTe MOKa3aTeseH, yB-
JaKHEHHOCTH TEPPUTOPHH B TEUEHUH PA3HOTO WHTEP-
BaJIa W M3YYEHWM 4YacTOTHI 3acyxu. llosydeHHast WMH-
(hopMaryst CITy>KUT JUTSI MOHUTOPUHTA 3aCyXH M OIICHKH
ee MPOIOJDKUTENbHOCTH. HayuHble nceaeoBanus, mo-
CBSIIICHHBIC AHAIM3Y arpoKINMATHYECKHX PECypCOB,
OLICHKE M MOHUTOPHHTY METEOPOJIOTHIECKON 3acyXt
Ha OCHOBE JIAHHBIX PA3HOTO BPEMEHHOTO pa3perIeHHs,
HanOoJee akTyalbHbl B HACTOAIIEE BPEMSI.

B 3apy0exHoli mmuteparype pa3paboTaHbl pa3ind-
HBIE KIIMMAaTHYECKNE NH/IEKCHI, TPUMEHEMBbIE ISl MO-
HUTOpHHTA 3acyX [6-9]. [Ipumepamu TaKMX WHICKCOB
SBISIFOTCSL  CTAHJIAPTH3MPOBAHHBIA HMHJEKC OCAIKOB
(Standardized Precipitation Index, SPI), manekc cy-
poBoctu 3acyxu Ilammepa (Palmer Drought Severety
Index, PDSI), cTaHmapTH3MpOBaHHBIA WHIEKC OCaJ-
KoB u 3BarpaHcnmpanmu (Standardized Precipitation
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Evatranspiration Index, SPEI), unaekc pacrurenbHo-
ro nokpoBa (Vegetation Condition Index, VCI), ce-
30HHBIA WHIEKC yclioBuid pocta pactenuil (Monthly
Vegetation Condition Index, MVCI). Haubonee n3-
BECTHBI CTaHAAPTU3UPOBAHHBIM HWHAEKC OCAJKOB U
CTaHJAPTU3UPOBAHHBIN HHJCKC OCAIKOB U HCHapsAeMO-
ctu [10—-13], BcTpeuaromuecs B 6osiee uem 80 padorax,
MIOCBSIILICHHBIX OLIEHKE BOJ000ECIEYEHHOCTH TEPPHUTO-
PUM M MPOTHO3UPOBAHHIO 3aCyXH Ha INIOOAJIBLHOM H
pernoHanbHbIX ypoBHAX [11-13]. Merton ouenku SPI
3aKJIFOYAETCS B OL[EHKE BO3MOXHOCTH BO3SHUKHOBEHHUS
3aCyXH HE3aBUCHMO OT MECTOIIOJIOKEHHsI, BPEMEHU
rojia M KJImMaTa MeCTHOCTH. OZHAKO IpPU BBIUUCIICHH-
X KIIMMaTu4eckoro uHjaekca SPI yuuThIBalOTCS TOJIb-
KO CBEJICHHsI 00 0Ca/IKaX.

Ilenp wuccienoBaHUll COCTOMT B OLIEHKE 3aCyXH
MPUMEHHUTEIBHO K OTJENbHBIM IMEPHOJaM BereTanuu
3€pHOBBIX KyJbTYp IMyTEM BPEMEHHOTO aHaJlN3a CTaH-
JApTU3UPOBAHHOTO MHJIEKCA OCAIKOB U HCIIAPSEMOCTH.
MeTtoaonorusi u MmeTobl uccijenopanus (Methods)

CraHnapTU3UpOBaHHBI MHIEKC OCaJKOB U HCIIa-
psemoctu (SPEI) sBnsiercs pacmmpeHueM CTaHaap-
TU3UpOBaHHOTrO uHAekca ocankoB (SPI). Crammap-
TU3UPOBAHHBIN HHAEKC OCAIKOB HCIONb3YyeTCs [UIs
MOHUTOPHHIA 3aCyX BO MHOTHX CTpaHax mMupa. B ot1-
JUYMe HMHJEKCa CypoBOCTH Kiumara [lammepa BbI-
gucnenue SPI nu SPEI Bo3MOHO Ha OCHOBE pa3HOro
BpPEMEHHOr0 Macmitada. DTO IO3BOJISIET COCTaBHTh
MPOTHO3 U OIIEHUTh TOCEACTBUS JJIsl PA3HBIX THUIIOB
3acyxu [13].

Mupnexc nnreHcuBHocTH 3acyxu [lamvepa cuuta-
10T OJJTHUM U3 M3BECTHBIX WHJEKCOB JJIi MOHUTOPUHTA
3acyxu. CyTb METOJMKN BBIYMCIEHUS! MHJIEKCA UHTEH-
cuBHOCTH 3acyxu IlanMepa cBOAUTCA K YpaBHEHHUIO
BOJIHOTO OajiaHca OTHOCHUTENBHO pacxoja U Npuxoja
BOJHBIX Macc. J[aHHBIN WHAEKC MO3BOJISIET YUYUTHIBATh
YCJIOBUSI M3MEHEHHUsl YBIAXXHEHHOCTH TEPPUTOPHUH B
BUJIE CpeIHEH TeMIepaTypbl BO3ayXa 3a MeCAI U KO-
JIMYECTBA BBIMAJAIOIINX OCAIKOB, a TaKXKe CBEICHUM
0 BJIAarO€MKOCTH BEPXHEro MOYBEHHOro cios. MHaekc
UCTIONB3YETCs ISl MOHUTOPUHTa HHTEHCUBHOCTH 3aCy-
XM JJIS LeJIel ceNbeKoro xo3saicTBa. K qoctonHcTBaM
METOAMKHM HHJAekca [lammepa OTHOCAT BO3MOYKHOCTh
BBISIBJICHHSI CYIIECTBEHHBIX OTKJIOHEHUH B MOTOJHBIX
YCIOBUSX, HApUMep, JUIsl BIaKHOH min cyxoil. Cpe-
JI1 HEIOCTATKOB KJIMMAaTHYECKOI0 MHJIEKCa BBIIENSIOT
HU3KYIO CIIOCOOHOCTB K OIIEHKE KPaTKOCPOUHOU 3acy-
XM U CJIO)KHOCTh cOOpa UCXO/HBIX JaHHBIX O BIaroeM-
KOCTH MOYBBI, TPOMEP3aHUH MTOYBBI.

OpHaKo B OIIEHKE M MOHHUTOPUHTIE 3aCyXHU C ITOMO-
upto SPI yuurteiBatores Tonbko ocagxu. Muaexc SPI
MOYKET OBITh PACCUUTAH JUISI pa3HBIX MHTEPBAJIOB OT OJ1-
HOT'O MeCsiIia J0 KaJIeHAapHOro rona u 6osee. JlaHHbIi
MHJIEKC PEKOMEH/I0OBaH K MCII0JIb30BaHNI0 BeceMupHoit
MeTeopoJIoTuYecKoi opranuzainueit. K moctonncrsam
SPI MOXHO OTHECTH YJ0OCTBO B HCIIOJIb30BaHHUH, KO-

TOPOE COCTOMT B Y4€T€ TOJBKO BEIHMUYUHBI OCAIKOB.
Mertonuka Beiuncienus uaaekca SPI He mpenmnonaraer
UCIIOJIb30BaHKUE CBEJICHUH O reorpaduyeckoM MecTo-
MOJIOKEHUN H3MEPSIeMbIX HCXOAHBIX AaHHBIX. CTaH-
JTApPTU3UPOBAHHBIN MHIEKC OCAaJKOB YYHTHIBAET TOJb-
KO MHOTOJIeTHee pacrpeneneHue ocaakon. Konmue-
CTBEHHas OLIEHKa Je(hUIMTa 0CAKOB OCYIIECTBIISIETCS
OTHOCHUTEIIBHO CPETHEr0 MHOT'OJIETHET0 3HaueHus. 1H-
JIEKC TPUHUMAET IOJIOKUTENbHBIE M OTPHUIATEIbHbIC
3HaueHHd. [loMoKUTEIbHbIE 3HAYEHUS HCHOIb3YIOT
JUTS XapaKTePUCTUKHU BIAXKHBIX yCI0BUN. OTpUIaTehb-
HbI€ 3HAUEHHsI HAIIPABJICHBI HA OTMMCAaHUE 3aCyIUINBBIX
[IOTO/IHBIX YCJIOBUH. B yacTHOCTH, €CIM 3HaYCHUE UH-
nekca meree —2 (SPI < —2), To ero UCHOJb3YyIOT IS
XapaKTepUCTUKU IKCTPEMAIIBHOM 3aCyXH.

K unciny HeZOCTaTKOB MOXKHO OTHECTH CIIEAyIO-
nme. CTaHaapTU3UPOBAHHBIA MHJIEKC OCaJKOB HE IMO-
3BOJISIET YUYMTHIBATH JIPyTHe COCTaBJISAIOIIUE ypaBHeE-
HUsE BoJHOTro OanaHca. [Ipu pacuere KimmMaTuueckoro
nHaekca SPI He yuuThIBatOTCA U3MEHEHUS TEMIIEPaTy-
pBI pU3eMHOro Bo3ayxa. Kak mokasslBaloT MOCHE-
HHE MCCIIeJOBaHMs B 00JIACTH MOHUTOPHHTIA 3aCyXH, B
Ype3BbIUAiHO 3aCYITUBBIE H SKCTPEMANIBHO 3aCyIILIH-
BbIE TO/IbI BXKHO YUUTHIBATh N3MEHEHUS TEMIIEPATyPhI
BO3/lyXa W BeanunHbl ucnapsiemoctu [10; 13]. B ycro-
BUSIX TJI00aJIBHOTO MOTETJICHUS IPH ITOCTETIEHHOM yBe-
JINYEHUHU CPEeHEN MECSYHOM TeMnepaTypbl IPU3EMHO-
ro BO3JAyXa IpHU OIEHKE U MPOTHO3UPOBAHUHU 3aCyXU
Ba)XHO YUHUTBIBATh H3MEHEHHUE TEMIIepaTyphbl BO3AyXa.

Hcnons3oBanue SPEI mpu ompenenenun 3acyxu
MO3BOJISIET YYHUTHIBATh OCAAKH U BEJIMYUHY IOTEH-
LUaIbHON 3BamnoTpaHcnupanuu. B ormmune ot SPI
CTaHJAPTU3UPOBAHHBIM HHIEKC OCAaJKOB M HCHapse-
moctu SPEI oTpakaeT OCHOBHOE BIUSHHE TOBBIIIIE-
HUsI TeMIIepaTypbl Ha NOTPEOHOCTh PACTEHUH B BOJE.
Metoauka BBIYUCICHHUS KIMMAaTHYECKOTO WHAEKCa
SPEI ocHOBaHa Ha WCIOJBb30BAaHMU (PYHKLIMH IUIOT-
HOCTH paclipe/ie/IeHUs] 3Ha4YeHUH pa3HOCTH OCAIKOB U
HCTIAPSIEMOCTH.

HccnenoBanus BblOJIHEHB! Ha npumepe Hosocu-
OMPCKOI 00JIACTH, PACTIONIOKEHHON B CPEIHHUX LIHPO-
tax CeBepHoii EBpazuu. O0jacTh MMEET 3HAYUTECIIb-
HYIO TIPOTSDKEHHOCTH C 3arajia Ha BOCTOK (642 kM) u
c ceBepa Ha 10T (444 xm). bonbas yacTs TeppuUTOpPUN
00J1IaCTH OTHOCHUTCSI K IOr0-BOCTOKY 3anajqHo-Cuodup-
CKO} paBHUHBI, HE3HAUNTENbHAsI BOCTOUHAS YaCTh pac-
noyiokeHa B mipenenax rop KOsxknoit Cubupu [14].

B kadecTBe MaTepuasoB HCCIIEIOBAHUM CITyKHU-
JM cBelleHus1 TuapomereocitykOobel PO [15], cBenenus
Global Precipitation Measurement GPM [16] 3a nepu-
oac 1970 mo 2022 roj o mpu3eMHOM TemMIepaType BO3-
JlyXa Ha BBICOTE J[Ba METpa OT 3€MHOH MOBEPXHOCTH,
KOJINYECTBE OCAJKOB M OTHOCHUTEJIBHON BIIAXKHOCTU
BO3JlyXa, a TAKXKE pPe3yabTaThl padoThl [17].

607

[ouyoaj0Idy

sard3o



ATpOoTeXHONMOTUM

Pesyabrarhl ncciiefoBaHui

B xone uccnenoBannii NoayyeHbl 3HAYEHUS] HHIEK-
coB SPEI ma mereoctannmit HoBocubupcekoit obmactu
Pa3HOTO BPEMEHHOT'O PA3PEUICHUS] OT OJHOTO MECsIa
70 nByx net. Jlanee B paboTe MpUBEACHBI PE3yIbTATHI
JUIl  LeHTpasbHO-NecocTenHoro IIpnobekoro arpo-
nmanamadra, pacmojIoKeHHOro B IeHTpe HoBocnubup-
ckoif obdmactu (puc. 1). 3meck moydunm pacmpocTpa-
HEHHE Haubolee IUIOJOPO/AHBIE MOYBBI — YEPHO3EMBI
OOBIKHOBEHHBIE, YEPHO3EMBbI BBIIICIOUYECHHBIE U JIyTo-
BO-UEPHO3EMHBIC TTOYBHI. ATpOTaHAIIAPT PACIOTI0KECH
Ha XOpOIIO PEHUPOBAHHOM 3PO3MOHHO-aKKYMYJIs-
TUBHOM TIato. Teppuropust arponanamadra OTHO-
CUTCSl K NOBBIIUCHHOW paBHUHE, K TPEThEH BBICOTHOM
ctynenn peibeda HoBocnbupckoii obmactu. Papanna
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pacuiieHeHa TuAporpaduvecKkoil ceTbio pek, o0pasy-
€MBIC BOAOpa3Acyibl OpUEHTUPOBAHbI B HaIllpPaBJICHUU
JOJIMHBI p. O0b € XapaKkTepHBIMH a0COIIOTHBIMHU BBICO-
tamu oT 150 Ha ceBepe u 300 M Ha rore, B TOJIMHAX PEK
a0COJIFOTHBIC BBICOTHI MoHMXKarTCs (85-100 m). B ce-
BEpHOI1 yacTu arposanamadTa nmpeodiagaeT MmIoCKUn
PaBHHUHHBIN U IJIOCKO-3200JI0YCHHBIH THITBI pelibeda ¢
yriamMu HakjioHa peiabeda or 1 mo 2,5°. Ha rore 1eH-
TpaibHO-JIecocTenHoro [Iprobckoro arponanamadra
penbed npencTaBiseT co00i CI1ab0BOIHUCTYIO PABHU-
HY C MOJIOTHMH CKJIOHAMH C yTJIaMH HAKJIOHA perbeda
3-5°, pacmpocTpaHeHbl TaKKe KpyTble CKIOHBI. [Jy-
OuHa Bpe3a PeK BO3pacTaeT K Iory arpojanamadra ot
10 M 10 60 M.

Puc. 1. Teppumopus uccnedosanuil
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Fig. 1. Research area
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I'paduueckoe ortoOpaxenue usmenenus: SPEI 3a
nepuoj ¢ 1970 mo 2021 rox pa3HbIX HHTEPBAJIOB Bpe-
MeHH Juiss Mereoctaniuii KoueneBo u OpblHCKOE
IpeacTaBiIeHo Ha puc. 2 u 3. Mereocranuusa Kouene-
BO PACHOJIOKEHA Ha CeBepe IEHTPAIbHO-JIECOCTEITHO-
ro [TpuoOckoro arponanamadra ¢ reorpagudeckuMu
koopauHataMu 55°01'18" c. mr., 82°12'07" B. 1. Me-
TeoctaHiss OpIBIHCKOE HAXOJUTCS Ha IOTe arpo-
naHamadra ¥ MMEET TreorpapuyecKre KOOPIHHATHI
54°21'56" ¢. m1., 81°53'57" B. 1. Boilee TeMHBIM LIBETOM
OTOOpaXXeHBI OTPUIATCIBHBIC 3HAYCHUS] WHICKCOB,
a TONOXKUTENIbHBIC 3HAYCHHS — CHHHM IBeTOM. J[iis
YPE3BBIYAHHO 3aCYIUTHBBIX JIET XapaKTepHO HHU3KOE

WY W W W W

4 A& A& A& & 4

3Hauenne uHaekca SPEI (menbiie —2). Upe3BbruaitHo
3acynuiuBbiME ObUTH 1972, 1999, 2012 roas! ¢ HU3KOU
YPOKAHHOCTBIO 36PHOBBIX KYJIBTYD.

OO11ast OLeHKa €KETOJHOTO PACIIPEICIICHHSI 3aCyX
OCYIIIECTBIISICTCS 3a MEPHOJ ¢ Masi 10 CeHTA0ph. Cpe-
Hee MHorosieTHee 3HayeHue SPEI ¢ ampens mo cen-
TA0pb U3MeHseTcsl He3HaunTenbHo (0T —0,63 mo 0,58)
1 OJIN3KO K HOPMaJbHOMY yBIIaXHEHUIO. [Ipu 3TOM 32
50-1eTHAN TIEPHO IPOUCXOTUT MTOCTCIICHHOS YMCHb-
IeHuEe KOA(PPUIIMEHTA YBIAKHCHHS U UCTIAPSICMOCTH.
3a nepuop ¢ 1970 no 2020 ron koadunment SPEI B
ampene ymenbinuics Ha 0,36; B utone — Ha 0,25; B aB-
rycte — Ha 0,44 (tabmuma 1).

Tabmuua 1
Cpepnne snauenus SPEI pina mereoctannuu KoyeHeBo B oTfenbHble nepnoanl ¢ 1970 mo 2020 rr.
Mecs C 1970 C 1981 C 1991 C 2001 C 2011 Cpennee
u no 1980 rr. mo 1990 rr. no 2000 rr. mo 2010 rr. mo 2020 rr. 3HAYEHUEe
Amnpernp —0,63 0,20 0,07 0,60 -0,27 —0,007
Maii -0,271 0,34 -0,17 -0,04 0,18 0,009
Hronn 0,002 0,08 0,05 -0,21 —0,008 -0,017
Uronb 0,57 -0,27 0,45 -0,28 0,32 -0,022
ABrycr 0,58 -0,50 0,25 0,15 0,14 —0,035
CeHTts0pn 0,51 -0,50 -0,24 -0,26 0,36 —-0,027
Table 1
Average SPEI values for the Kochenevo weather station in certain periods from 1970 to 2020
Month From 1970 From 1981 From 1991 From 2001 From 2011 Mean
to 1980 to 1990 to 2000 to 2010 t0 2020
April —0.63 0.20 0.07 0.60 -0.27 -0.007
May -0.271 0.34 -0.17 —0.04 0.18 0.009
June 0.002 0.08 0.05 -0.21 —0.008 -0.017
Jule 0.57 -0.27 —0.45 —0.28 0.32 —0.022
August 0.58 —0.50 -0.25 -0.15 0.14 —0.035
September 0.51 —0.50 —0.24 —0.26 0.36 -0.027
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Puc. 2. 3nauenue cmandapmusuposantozo uHOexca 0cadkos U UCnapaemocmu
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onsa memeocmanyuu Koueneso Hosocubupckoti obnacmu
Fig. 2. Standardized precipitation and evaporation index for the Kochenevo weather station in the Novosibirsk region
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Puc. 3. 3nauenue cmandapmu3uposanHozo uHdexca 0caokos u UCNapsemocmu
onsa memeocmanyuu Opovirckoe Hosocubupckoii obnacmu
Fig. 3. Standardized precipitation and evaporation index for the Ordynskoye weather station, Novosibirsk region
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Puc. 4. Vi3smerenue cmandapmu3uposanHozo uHoeKca 0cadkos u ucnapsemocmu 07is 6e2emayuoHH020 Neprodd 3epHOBbIX
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Fig. 4. Changes in the standardized index of precipitation and evaporation for the growing season of grain crops
(Kochenevo weather station) from 1970 to 2021
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Fig. 5. Change in SPEI during the growing season of grain crops (Ordynskoye weather station) from 1970 to 2021

Xapaktep m3menenuss SPEI B oTaenpHBIC TOMBI
CymiecTBeHHO oTianuaercs. CTaHIapTH3NPOBAHHBIN
MHJIEKC OCaJIKOB M MCHApsieMOCTH 3a TEPHO]] BereTa-
LIUH 3€PHOBBIX KYJIBTYp C Masl IO aBI'YCT U3MEHSETCS
B HIMPOKUX ANAIA30HAX OTHOCHUTEIHHO HOPMAIBHOTO
yBiaxxHenus (puc. 2). Ha puc. 4 u puc. 5 cuauM 11Be-
TOM 0003Ha4YeHbI Tpanuilsl 3HaueHni SPEI npu HoOp-
MaJIbHOM YBJIQXHEHHUH. J{JI1 CpaBHUTEIBEHOTO aHAIN3a
WHTEHCHBHOCTH 3aCyXH BBINTOJIHEHA OICHKA TEIUIO- U
BIIAr000ECIICYeHHOCTH [UIA Cleayrommx Jer: 1972,
1999 u 2012.

Ha cesepe menTpanpHO-ecocTenHoro [Iprnooeko-
ro arponmanamadra (mereoctanuus Kouenero) B 1972
TOy Maii, HIOHb U aBIyCT XapaKTEPHU3YIOTCSI KaK dKC-
TpemanbHO 3acynumiBbie. 3HadeHus SPEI mpeBbrma-
0T -2 (puc. 6, a). Insg maHHBIX MecsIeB HaOIro1aeT-

Csl TOJIOKUTEIBHOE OTKJIOHEHHE CpEAHEM MeCSYyHOU
TeMIepaTyphl MPU3EMHOTO BO3IyXa OT HOpMEI Ha | °C,
18 °C u 26 °C cooteTrcTBeHHO (pHc. 7, a). IIpn sToM
00€CIIeUeHHOCTh 0CA/IKaMH 3@ BETeTAMOHHBIN TTepro
¢ Mas 1o aBrycT coctaBuma 165 %, 205 %, 90 % co-
OTBETCTBEHHO. 3HAYCHNUS BBIMABIINX OCA/JKOB 32 yKa-
3aHHBIC MECAIBI PEBHIIAIOT HOPMY B Mae Ha 22 MM,
B mroHe — Ha 49 MM (puc. 8, a). B aBrycre 1972 rona
KOJIMYECTBO BBHIMABIINX OCA/JKOB MEHBIIE HOPMBI Ha
4 mM. JIst WioIst XapakTepHO yBIaKHEHHE, OJ3KOe
K HOPMaJIbHOMY, OTKJIOHEHEHHE CpEeAHEW MeCSYHOU
TeMIepaTyphbl BO3ayxa HIDKe HOpMEI Ha 5 °C , a o0e-
criegeHHocTh ocagkaMu cocrasumia 200 %. Kommue-
CTBO BBITIABIINX OCAJKOB MPEBBICHIIO CPEAHEE MHOTO-
neTHee 3HadeHue Ha 53 MM (puc. 8, a). 3nauenue SPEI
MOJI0KUTENIBHOE U cocTaBmiio 0,40.
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Fig. 6. SPEI for the growing season of grain crops for the central forest-steppe Priobskiy agrolandscape:
a) Kochenevo meteorological station, b) Ordynskoye meteorological station
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necocmentozo Ipuobcekozo azponandwapma: a — memeocmanuyus Koueneso , 6 - memeocmanyus Opovirckoe
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Fig. 7. Air temperature deviation from the norm during the growing season of grain crops for the central forest-steppe Priobskiy
agrolandscape: a) Kochenevo meteorological station, b) Ordynskoye meteorological station
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Puc. 8. Deviation of precipitation from the norm during the growing season of grain crops for the central forest-steppe
Priobsky agrolandscape: a) Kochenevo meteorological station, b) Ordynskoye meteorological station

Ha rore mnentpansHo-necocrenHoro I[Ipmobekoro
arposanamadra (Mereoctanims OpasiHckoe) B 1972
TO/y YCIIOBUSI yBJIQKHEHHUS! BEr€TalMOHHOTO MepHoja
pa3au4HbI IO MecsnaM. Maii u UI0Hb XapaKTepPH3YIOT-
Csl yBIIQXKHEHHEM, OJM3KUM K HOPMAJIBHOMY, C ITOJIO-
KHUTEIBHBIM 3HaKOM (puc. 6, 6). 3nauenne SPEI ms
JIAHHBIX MECSIEB COCTAaBMIIO cOOTBeTCTBEeHHO 0,36 U
0,55. Uronb 1 aBryct XapakTepHU3ylOTCsl CUIIBHBIM YB-
naxkaenueM (3HaueHus SPEI cocrasmmm 1,70 u 1,80).
Jns maHHBIX MecseB HaOMoqaeTcs 3HaUYCHHE TeMIIe-
patypsl Bo3ayxa Hike HopMbl Ha 4 °C u 3 °C u BbIco-
Kast obecriedeHHOCTh ocaakaMu — 185 % u 105 % coot-
BETCTBEHHO. KONM4eCcTBO BBIMTABIINX OCAIKOB ITPEBBI-
IaeT HOPMBI B MIOHE Ha 23 MM, B Wiojie — Ha 42 MM, B
aBrycre — Ha 2 MM (puc. 7, 0).

B 1999 rony Ha ceBepe IEHTPAILHO-JIECOCTETIHO-
ro [IpnoGckoro arpomanamadTa It Mast XapakTepHa
ciabast maTeHcuBHOCTH 3acyxu (SPEI = —1,0) mpwu mo-
BBIIIEHHON CpeHEN MECSYHONM TeMIepaTyphl BO3ayXa
OTHOCHTEJIEHO HOpMBI Ha 5 °C. OTMeueHa o4eHb HH3-

Kas o0ecrieueHHOCTh ocankaMu (16 %), 9To cocTaBis-
€T MEHbIIE Ha 27 MM OTHOCHUTEIBHO HOPMBI. Y CIOBHUS
YBIIQKHEHHUS B MIOHE OJM3KHM K HOpMaJbHBIM. OTKIIO-
HEHHE TeMIlepaTyphl BO3AyXa OT HOPMBI COCTABMIIO
—1 °C, a obecnieueHHOCTH ocagkaMu — 96 % (Ha 2 MM
MEHbIIe HOpMbI). JlIst MIONsl M aBrycTa XapakTepHa
CHIIbHAsI U yMEPEHHas 3aCyXa ¢ KIIMMATHYECKUMH MH-
nexcamu SPEIL, paBasiMu —1,98 n—1,49 (puc. 6, a). [Ipn
CPaBHEHUH C YCIOBHSIMH TEIUIO- M BJIAaroodecneyeH-
HOCTH BereTanoHHoro neproaa 1999 roma anst rora
HEHTPAITBHO-JIECOCTEITHOTO arpoianamadTa (MeTeo-
cranims OpABIHCKOE) Mail 1 aBryCT XapaKTepU3yIOTCs
YMEpEeHHOH MHTEHCHBHOCTBIO 3aCyXH CO 3HAYCHUSIMU
SPEI —1,40 u —1,38 cootBercTBeHHO (pHC. 6, 6). s
WIOHS XapakTepHa ciabasi ”HTEHCHBHOCTD 3aCyXH, IPH
KOTOPOH OTKJIIOHEHHE MPU3EMHON TeMIEepayTphl BO3-
Jyxa oT HOpMBI MeHblIe Ha 1 °C, 0caJIkoB MeHbIIE Ha
2 MM (obecriedeHHOCTE 96 %), a cTaHTapTH3WPOBaH-
HBIA MHIIEKC OCAJIKOB M HcmapsieMocTH paBeH —0,86.

613

sa130[0uy221013Vy



ArpoTexHosornn

i JE B B B

. . . e e

Jast ceBepe neHTpasbHO-NecocTennHoro [Iprodcko-
ro arposagamadra (Mereocrannusi KoueneBo) B mae
B 2012 roma xapakTepHO pacHpOCTPaHEHUE 3aCyXH CO
ciaboii nHTeHcHBHOCTBIO (SPEI = —0,78). B nrone u
WIOJIe IPEBBIIICHUE TEMIIEpaTypbl OT HOPMBI COCTaBH-
70 4°C u 5 °C cooTBeTBETCBEHHO (pHC. 7, a), a 0be-
CIIEYHHOCTH OCa/IKaMH B UIOJIC OYEHb HU3Kas U COCTaB-
na 30 % ot HOpMEI (MeHbIe Ha 38 mMM) (puc. 8, a).
Wronpe xapakrepusyercsl Kak SKCTPEMaJIbHO 3aCyIIIIH-
BbIH ¢ k1uMaTuueckuM unaekcom SPEI, pasabim —2,1.

Ha rore nenrpansHo-necocrenHoro I[IpuoOckoro
arposanmadra B Mmae 2012 roma naOmonaercst cia-
0asi ”THTEHCHBHOCTH 3aCyXH IPH MOBBIIIEHHOH TeMIe-
parype Bo3ayxa Ha 1 °C oT HOPMBI U 00ECIIEYEeHHOCTH
ocankamu 85 %. oHb, HIOJIb U aBTyCT XapaKTepHU3y-
IOTCSI KaK CHJIbHO3ACYIIIMBEIE C PEBBIIICHUEM CpPejl-
Hell MecsuHOM Temnepatypsl Bozayxa ot 1 °C go 5 °C.
B ntone obecriedeHHOCT OCaIKaMH OYEeHb HU3Kasl, CO-
craBuia 43 % (MeHblne HOpMBI Ha 28 MMm). Haunbosee
KApKUH Mecsl] MIOJb XapaKTepU3yeTcsl KIMMTaude-
ckum uHaekcoM SPEI, paBHbIM 1,65.

O0cy:xnenue 1 BbIBOABI (Discussion and Conclusion)

B pesysnbraTre BbINOMHEHA OLEHKA arpOKIMMaTH-
YECKUX YCIOBUH YBIIQXHEHHOCTH BETETAIIMOHHOTO
MepHUosia 3€PHOBBIX KYyJIbTYp Ha OCHOBE BPEMEHHOIO
aHaJ M3a CTaHIAPTU3UPOBAHHOTO WHJEKCA OCAJIKOB
u ucrapseMocTr Ha npuMmepe HoBocnOupckoii obia-
ctu. [lomyueHHbIe 3HAUEHHS KITMMaTHYECKOTO HHAEKCa
SPEI pazHoro BpeMeHHOr0 MaciTada OT 0JTHOr0O Mecsi-
112 JI0 OJTHOTO KaJIeH/IapHOTO I'0/1a IIO3BOJIMIIN BBISIBUTh
CHJIbHO 3aCyIUIMBBIE M 3KCTPEMaJbHO 3acylUIUBBIE
rozbl. B pe3ynbraTe OneHKH 3aCyXH Ul LEHTPAJIbHO-
necocrenHoro [IpnoGckoro arponanmadra BbISIBIE-
HO cllelyIomiee:

— cpeanee MHoronetHee 3HadeHue SPEI ¢ anpens
Mo CeHTs0pHh 3a mepuoxa ¢ 1970 mo 2021 rox 6mu3Ko K
HOPMaJIGHOMY;

— OIIEHKa METEOpPOJIOTUYECKOHN 3acyXW € pas3iud-
HBIM BPEMEHHBIM HMHTEPBAJIOM OT OJHOTO Mecsna 0
OJTHOTO KaJICHAApPHOTO T0/1a TI03BOJISIET BBISIBUTH CHIIb-

>
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HO 3aCyIUIMBBIE U JKCTPEMAlbHO 3aCyILIMBBIE IOJBI
Ha OCHOBE BH3YaJbHOTO pacHpeAeiieHHs 3HaYeHHIH
SPEI 3a nepuoj ¢ 1970 no 2021 rox;

— UHTEHCUBHOCTD 3aCYXH B IPaHUIaX OJHOTO arpo-
naHamadTa MOXKeT CyleCTBEHHO oTin4aThes. Hampu-
Mep, B 1972 rogy Ha ceBepe LEHTPaIbHO-JIECOCTEITHO-
ro arponanmadra 3a Mepuoj BereTaluyd 3ePHOBBIX
KyJIBTYP OTJEIIbHbIE MECSIIBI 110 CTENIEHU MPOSIBICHUS
3aCyXH MOYKHO OXapaKTEepPH30BaTh KAK AKCTPEMAIBLHO
W CHJIBHO 3aCylLIMBEIC, a HA I0Te arposanamadTa s
JIAHHOTO T'0/1a BBISIBICHO M30BITOYHOE YBJIAKHEHHE C
OTKJIOHEHHEM TeMIIepaTyphl MPU3EMHOI0 BO3AyXa OT
HOpMBI Ha 1-4,3 °C 1 o4eHb BBICOKOW 00ecnedeHHO-
cThio ocaakamu (200 %);

— Ha MHTEHCHBHOCTH 3aCyXH OKa3bIBAIOT BIIMSHUE
NIPEBBIIICHHE TEMIIEpaTypbl MPU3EMHOTO BO3/lyXa OT-
HOCUTENIEHO HOPMBI, CUJIbHAs U 3KCTpeMajbHas 3acy-
Xa HaOJ0/1aeTCsl MPU MPEBBIIICHUSIX TEMIIEPaTyphbl OT
HopMBI Ha 4-5 °C;

— MHTEHCUBHOCTb 3aCyXH 3a IEpHOJ| BereTanuu
KyJIBTYP B CHJIBHO ¥ SKCTPEMAJILHO 3aCyIUINBBIE TOJIBI
TI0 OT/IETILHBIM MECSIIaM BET€TaIlNU 36PHOBBIX KYJIBTYP
B TPaHUIIAX OJJHOTO arpoJiaHmadTa OTINIAeTCs.

B npotniecce KOMIIEKCHO OLIEHKH yBJIaXKHEHHOCTH
BEreTallMOHHOTO MEPUO/Ia 3ePHOBBIX KYJIBTYP HE00XO0-
JIIMO YYHUTBHIBATh HE TOJILKO KOJIMYECTBO BBIMABIINX
0CaJ/IKOB U BEJIMYMHY TEIJI000ECIICUeHHOCTH, HO ¥ 3Ha-
YEeHUsI OTKJIOHEHHWH JaHHBIX IMOKaszaTeJeld OT HOPMBI.
Ha 3HaueHue cTaHAapTU3MPUBAHHOTO MHJAEKCA OCaj-
KOB U HCHAapseMOCTH OKa3bIBACT CYIIECTBEHHOE BIIM-
SIHUE 3Ha4YeHHe TeMIlepaTypsl Bo3ayxa. [IpesbiieHue
cpeqHel MecsiluHON TeMIeparypsl Bo3ayxa Ha 4-5 °C
OT HOPMBI TIpH CpeJTHEeW MM HU3KOW 00ecriedeHHOCTH
0CaJKaMH CBS3aHO C CHUJIBHOM M SKCTpEMalbHOW HH-
TEHCUBHOCTBIO 3aCyXH. VIHTEHCHBHOCTb U TIPOJIOJIKH-
TENBHOCTh METEOPOJIOTHYECKON 3aCyXH B TpaHMIAX
OJTHOTO arpojiaHamadra MOXXET CYIIECTBEHHO OTJIH-
yarbcs. [loaToMy Tpeiyiaraercsi BBITIOJIHSTH OLEHKY
3aCyXU TPH HCIHOJb30BAHUHM JAHHBIX 00 oOcajakax u
TeMIepaTypax BO3AyXa JUIsl KOHKPETHOH MeTeopoJio-
TMYECKOH CTaHIINH.
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Pe3yabTaThl OLIECHKU COBMECTUMOCTH COPTOB I'PYyLIH
¢ KapaukoBbIiMu nmoaBosimMu cejiekuun BHUUCIIK
JJISl HHTEHCUBHBIX TEXHOJIOT UM MJI0A0NPOU3BOACTBA
B LlenTpaabHoii Poccuu

. B. Cemun™

Bcepoccuiickuit HayYHO-MCCIEAOBATENbCKIIL MHCTUTYT CeeKI[MY IIOKOBbIX KYIbTYp, 4. Kunnxa,
OpmnoBckas 0611., Poccust

“E-mail: seminigorvniispk.ru@yandex.ru

Annomayus. I1poGieMbl TPOMBIIIIEHHOTO MPOU3BOACTBA IUIOAOB TPYIIH B cpemaHelt monoce Poccun obyciosie-
HBI TIPEX/IE€ BCEr0 OTCYTCTBHEM ITO/IBOSI HHTEHCHBHOTO THIIA C ONTHMAIBHBIMH X03SHCTBEHHO-OHOIOTHYECKUMHU
NPU3HAKAMU U BBICOKOH 3KOJIOTMYECKOW IIACTUYHOCTRIO. [le/ib ucciaenoBanus — Jarh OLIEHKY COBMECTUMOCTH
MIPUBOWHO-TTOJIBOMHBIX KOMOMHAIMI PAa3IMYHBIX COPTOB IPYIIN, UMEIOIIUX MTPOMBIIIJICHHOE 3HAYeHHUE, C Kapiu-
KOBBIMH TIOJIBOSIMH Ha OCHOBE aiiBbl 00bIKHOBeHHOH cenekninn BHUWCIIK. Pe3ynbraTsl HccleToBaHUN TO3BOJISIT
3aKya/bIBaTh MHTEHCUBHBIE CaJibl IPyLIN B ycinoBuax LleHTpanbHoi Poccun. Meroabl. MccneqoBanus npoBOJWIIN
B 2008-2010 1 2018-2023 rT. ¢ yuactuem 50 copToB rpymu. ONBIT 3aKTaIbIBaIH B YCIOBUAX HAyIHO-TTPOU3BOI-
cTBeHHOTO nuToMHMKa Ha 6a3e BHUMCIIK B TpexkpaTHO# MOBTOPHOCTH METOIOM OKYJIMPOBKH Ha JBYXJICTHHE
CesTHIIBI aiiBBI OOBIKHOBEHHOH. B Kax10ii moBTopHOCTH 11 y4ueTHBIX pacTeHMHA. OI[eHKY COBMECTUMOCTH TIPHUBO-
WHO-TTOIBOWHBIX KOMOWHAIIMH MPOBOAVIIN BU3yalbHO B TeueHue Beretanuy. HayuHnast HoBu3Ha. B [{enTpansHom
perunone Poccun orjeHKa COBMECTHMMOCTH KapJIWKOBBIX CEMEHHBIX TOIBOEB HAa OCHOBE aliBbI OOBIKHOBEHHOM Ce-
nexnun BHUUCTIK ¢ nepcrneKTUBHBIMY TSI TPOMBIIIITIEHHOTO MPOW3BOJICTBA COPTAMH TPYIITH MMPOBOAUTCS BIIEP-
Bble. PesyabTaThl. Ha OCHOBE MOMYyYeHHBIX JAHHBIX MCCIIEIOBAHHUH MPHUBOITHO-TIOIBOWHBIE KOMOWHAIINH OBLIH
paszeneHsl Ha TPH TPYIIIBI COBMECTUMOCTH: A — COBMECTHUMBIE C alfBOBBIM IIOIBOEM COPTA, MTOKA3aBIINE BHICO-
KO€ KaueCTBO CpacTaHUs, MHTEHCUBHOE Pa3BUTHS IPUBOEB U HAWJIyUIlIEe KaUECTBO CAKEHLEB I'PYILIU B YCIOBUIX
MMMTOMHHKA; B — yIOBIETBOPUTENTFHO COBMECTHMBIE, KOTOPHIC, SBIISSACH BIIOJTHE KM3HECIIOCOOHBIMH MPHUBOMHO-
MTOJJBOWHBIMU KOMOMHALIMSAMHE, TMPOSIBIJIN €IMHAYHbBIE MTPU3HAKH OTPHULATEIHHOTO ad(UHUTETA U HEJOCTaTOUHO
3¢ EeKTUBHBI JJIs HTHTEHCUBHOTO Mpon3BojcTBa; C — HECOBMECTHMBIEe copTa rpyld. [IpeacTaBieHbl 0CHOBHbIE
Ka4eCTBEHHbIE TIOKA3AaTEIU CAKEHLEB TPYILU.

Knioueswie cnosa: ceMeHHOM MOJBOI, aiiBa OOBIKHOBEHHAsI, COPTA IPYIIH, TPUBOHHO-TIOABOHHBIE KOMOWHAIUH,
COBMECTHMOCTh

Jna yumuposanusa: Cemun 1. B. Pe3ynsTaThl o1leHKH COBMECTUMOCTH COPTOB I'PYIIH C KAPIHUKOBBIMHU MTOJIBOSMHU
cenexiun BHUMCIIK a1t ”HTEHCHBHBIX TEXHOJIOTHIA T10/10TIpon3BoicTBa B LlenTpanbHoi Poccnu // ArpapHbiii
BecTHHK Ypana. 2024. T. 24, Ne 05. C. 617-627. https://doi.org/10.32417/1997-4868-2024-24-05-617-627.

JMama nocmynnenusn cmamou: 25.01.2024, oama peyenzuposanusn: 15.02.2024, oama npunamusn: 28.03.2024.
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The results of the evaluation of the compatibility

of pear cultivars with dwarf rootstocks of VNIISPK
breeding for intensive fruit production technologies
in Central Russia

I. V. Semin"*
Russian Research Institute of Fruit Crop Breeding (VNIISPK), Zhilina village, Oryol region, Russia
“E-mail: seminigorvniispk.ru@yandex.ru

Abstract. The problems of industrial production of pear fruits in the central part of Russia are primarily associated
with the absence of an intensive type of rootstock with optimal economic and biological characteristics and high
environmental plasticity. The purpose of the study is to assess the compatibility of graft-rootstock combinations
of various pear cultivars of industrial importance with dwarf rootstocks based on common quince of VNIISPK
breeding. The results of the studies will make it possible to lay intensive pear orchards in the conditions of Central
Russia. Methods. The studies were carried out with 50 pear cultivars in 2008-2010 and 2018-2023. The experi-
ment was laid in the scientific and production nursery on the basis of VNIISPK in 3-fold repetition by the method
of grafting on two-year-old quince seedlings. There were 11 accounting plants in each repetition. The compatibility
of graft-rootstock combinations was assessed visually during the growing season. Scientific novelty. In the Cen-
tral region of Russia, the assessment of compatibility of dwarf seed stocks based on common quince of VNIISPK
breeding with pear cultivars promising for industrial production is carried out for the first time. Results. Based on
the obtained research data, the graft-rootstock combinations were divided into three compatibility groups: A — cul-
tivars compatible with quince stock that showed high quality of accretion, intensive development of grafts and the
best quality of pear seedlings in nursery conditions; B — satisfactorily compatible, which, being quite viable graft-
rootstock combinations, showed isolated signs of negative affinity and were not effective enough for intensive
production; C — incompatible pear cultivars. The main qualitative characteristics of pear seedlings are presented.
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IocTranoBka npodaemsl (Introduction)

B cTpyxType npou3BoacTBa MI0A0BOM MPOAYKIUH
B Poccun rpyma 3aHMMaeT OfHO M3 BEOYLIMX MECT,
ycrynast b soiaoHe. [lo cBoMM mpHpopHO-KINMa-
TH4eckuM ycnoBusaM llentpanbnbiil pernon Poccun
OaronpusATeH ISl NPOMBIIIIIEHHOTO BO3JEIIBIBAHUS
rpymi. OHAaKO Ha MpaKTHKE MPOMBIIUICHHBIX CaoB
y’K€ MHOTO JIET He 3aKJIaJbIBaeTCsl. TO CBA3aHO C OT-
CYTCTBHEM I10JBOSI UHTEHCUBHOI'O THUIA ¢ KOMIUIEKCOM
ONTUMAJIBHBIX XO3SIICTBEHHO IOJE3HBIX IPU3HAKOB,
aJanTUPOBAHHOIO K YCIOBUAM cpeaHell monocsl Poc-
cun. Ilouck, nzyuenue U BHEAPEHUSI B IPOU3BOJCTBO
HOBBIX 9KOJIOTHYECKH NPUCIIOCOOIEHHBIX MOJBOEB IS
rpyLIU — aKTyaJlbHasl 3a/1a4ua B COBPEMEHHON UHTEHCH-
¢ukamn camoBozactsa [1]. B GonpmuHCTBE 3apy0esk-
HBIX CTpaH U BO MHOTHUX IOXKHBIX permoHax Poccuu
LIMPOKO HCIONb3yeTcst aiiBa oObIkHOBeHHas. Cpean
MHO)KECTBA BEr€TaTHUBHBIX ()OPM aKTHBHO MPUMEHSIOT-
cs aiia A, C, BA-29, MA, UC 4-6, UC 4-12, 1C 2-10,
W 4-15. B bonbimHCcTBE pernoHoB Poccuu onn He 3u-
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MOCTOHKH M MOTYT HCIIOIb30BaThCS JIMIIG ISl 00ma-
cTel ¢ MATKUM KimMatoM. LIeHHOCThIO aliBbI ABIISIETCS
CIOCOOHOCTB yCKOPSThH BCTYIJIGHUE MPUBUTHIX HAa HEE
COPTOB B NTOPY IUIOAOHOIIEHHUS A0 3—5 JIET, CepKUBaTh
BBICOTY JIEPEBbEB Ha MPUEMIIEMBIX AJISI TPOU3BOJCTBA
BEJINYMHAX, TIOBBIIATH PEATM3ALNIO TOTCHIINATBHBIX
BO3MO)KHOCTEH copToB [2; 3]. B mepuox momxHOTO 1110~
JIOHOIICHHS TPOLYKTUBHOCTh MHTCHCUBHOTO Caa IPy-
IIIM Ha KapIuKOBOM 1oaBoe B 1,5-2,0 pasa BeIme, 4eM
Ha CWJIBHOPOCJHOM. LleHHbIM CBONCTBOM SIBJISIETCS U
MIOBEPXHOCTHOE PACIOIOKEHNE KOPHEH, YTO TO3BOIIS-
€T BO3/ENBIBATh Cajbl HA yYacTKax ¢ OMM3KHM 3ajera-
HHEM TPYHTOBBIX BOJl M MCIIOJIb30BaTh BIIAry IOJHBOB
U TIOIKOPMKHU yHoOpeHnii 6omnee 3hdextuBHO. OnHAKO
y aiiBBI IMEIOTCA 1 HenocTaTk [ 1]. B mepyto ouepens
9TO HEAOCTAaTO4YHass MOPO30CTOMKOCTb M 3UMOCTOM-
KOCTb PACTEHHUH, UTO /10 HEAABHETO BPEMEHH SBIIAIOCH
OCHOBHBIM TIPEIISITCTBUEM HCIIOIBb30BAHUE MOMBOS B
Llentpanbubix permonax Poccumn. Ha ceronssiHuit
nerp yaensivd BHUMCIIK noxydensr oTOOpHBIE 3H-
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MOCTOIKHE (OPMBI, CIIOCOOHBIE MEPEHOCUTh KJIMMAT
cpenHedl nonockl Poccuu. YCTaHOBIEHO, 4TO KOPHHU
OTHEIBHBIX CESHIIEB aliBbl OOBIKHOBEHHOW CENIEKI[NH
BHUUCIIK MoryT 6e3 moBpekAeHUI TePEeHOCUTD I10-
HIDKEHHE TeMIepaTypsl MOouBbl A0 MuHyc 11-12 °C
[4-6]. [IpumepHO Takue ke MoKa3aTesn XapaKTepHbI U
JUIs1 KOPHEBOM CUCTEMBI I'PYLLIEBBIX 1101BOEB. IIpu 3TOM
CestHIIbI 00JIee 3MMOCTOWKH, YeM BEreTaTUBHO Pa3MHO-
JKeHHbIe MOABOU. VIHTEHCHBHOE NPOM3BOACTBO IOCaA-
JIOYHOTO MaTepHasa IUIOJOBBIX KyJIbTyp U peaau3anus
MPOMBIIIIEHHBIX CaJ[0B OMUPAIOTCS HA HCTIOIb30BAHNE
CJ1a00POCIIBIX KIIOHOBBIX MOJBOEB, KOTOPHIC, OE3yCII0B-
HO, UMEIOT psia npeumyiuects [3; 7). [Ipexxae Bcero 3To
TeHeTHYeCcKasi OTHOPOAHOCTh M0 COBMECTUMOCTH, BbI-
COTE IEPEBHEB, Pa3Mepy U Ka4eCTBY IJIOAA, TPOTYKTHB-
HOCTH, aJJallTUBHOCTU U APYTHM XO3AHCTBEHHO IOJIE3-
HBIM TokazaresisaM [2]. OHaKo u3-3a HOBEPXHOCTHOIO
PacIoIOKEHNsI KOPHEH BBUYy HEJIOCTATOYHOH SIKOPHO-
CTH TaKHUe cajbl yallle BCEro TpeOyIoT OMOPHBIX COOPY-
JKEHHH, YTO yBEIMYUBAET HKOHOMHUYECKHE H3/AEPIKKU
Ha dKCIUTyaTanuio caaa. CeMeHHOe pa3sMHOKEHHE TTO/I-
BOEB OTHOCHUTENBHO JICIIEBIIE, MIPOIIE, YeM KIOHOBOE,
U UMeeT 0oJiee BHICOKYIO IPOU3BOANTEIBHOCT. Moll-
Hasl KOPHEBAasi CUCTEMa CESIHLIEB C BBIPAKCHHBIM IJIaB-
HBIM U MHOYKECTBOM CKEJIETHBIX KOpHEH o0ecreunBaeT
JIOCTATOYHO MPOYHOE 3aKPEIICHHE PacTeHUH B MOYBE
[7]. Apyrum BaskHBIM HEIOCTATKOM aWBbI KaK IOJBOS
JUIA TPYILIU SBJISIETCSA HEOJMHAKOBas COBMECTUMOCTS C
MPUBOSIMU, KOTOpAsi 3aBUCUT OT XapaKTepa B3auMoe-
CTBHSI Pa3sHOBHAOBBIX KOMIIOHEHTOB MNpUBUBKHU [1; 3;
8; 9; 10]. He Bce copra rpyu UMEIOT MOJOKHUTENb-
HOE cpacTaHue ¢ moaBoeM. Tak, ¢ OMHUMH CO3aroT-
Csl TIOJHOIICHHBIE BBICOKOIIPOMYKTUBHBIE COUYETAHHUS,
UHbIE YKU3HECIIOCOOHBI, HO Pa3BHBAIOTCS YTHETEHHO,
4acTO CO CHUKEHHOM ypOXKalHOCTbIO, @ TPETbU HE MO-
r'yT c(OpPMHUPOBATh MIPOJYKTHBHYIO KOMOMHAIIMIO U I10-
rudaroT B Havyajie cBOero pa3BuTHs. [Ipu aTom B nte-
parype BcTpeuaercsi HH(GOpMaIKst, YTO OMH U TOT XKe
COPT IPyLIN MOXKET UMETh Pa3HbIH XapakTep pa3BUTHUS
u adduHMTETA HA TIOJIBOSIX aiiBbl 0OBIKHOBEHHOI. [1o
nauHbIM [1], copt Krope coBMecTuM ¢ GONBIIMHCTBOM
KJIOHOBBIX (POPM aiiBbI OOBIKHOBEHHOM 0€3 KaKMX-1T100
MPU3HAKOB OTTOPKEHUS, HO OTMEUEHBI CITy4an OTPHIa-
TenbHOTO adpuHUTETA ¢ aliBO A U OTOOPHBIME (POp-
Mamu aiiBel 202/1 3/36 1 211/10 4/27, rne BBIACISINCH
ciadblil poct u yraerenue npusoes. Copt JlroOumuna
Krnanma mposiBiseT HeCOBMECTHMMOCTh C KJIOHOBBIMU
noasosimu 202/1, 3/36 u A, HO TPEKpacHO pacTeT U
IUIOZIOHOCUT Ha OOJIBIIMHCTBE JPYIMX KIIOHAX aiBbI
00bIkHOBeHHO#. B ombirax ®HI arposkonorun PAH
IToBomxbst copra rpymu bankernas, [lokropckas u
Bepcust cnabo coBMECTHUMBI ¢ CesIHIIAMU aiiBbl OOBIK-
HOBEHHOM, OKa3bIBAIOT ME/JICHHbBII POCT U YTHETEHUE
NPHUBOEB, HO MMEIOT BBICOKOE Ka4eCTBO CpACTaHHs U
BBIXOJl CTAHJIAPTHBIX CAXKECHIIEB Ha KJIOHOBBIX TMOJIBOSIX
aiieel BA-29 u noaBoiiHoi dopmer Ne 1 [11]. Copt rpy-
i KoHdepeHyst COBMECTHM MTPAaKTHYECKH CO BCEMH

CEMEHHBIMH ¥ KIIOHOBBIMH IOJIBOSIMU alBbl OOBIKHO-
BeHHOM [12].

B cBsi3u ¢ 3TUM LIeJIBIO HANIUX MCCIIC0BAHUI OBLIO
BBISIBUTh B YCJIOBHSIX MUTOMHUKA TPUBONHO-TIOBOM-
HbIE KOMOMHAIINH, COBMECTHUMBIC U HECOBMECTUMBIC C
ceMeHHbIMH TIoIBosiMu cestekiimn BHUUCTIK nos 3a-
KJIaJIKW Ca/I0B MHTEHCUBHOIO THIA B CpeIHEH Mmoioce
Poccuu.

MeToaos0orusi 1 MeToabl uccaenoBanusi (Methods)

Uccnenoanus nposonuwimu Ha 6aze BHUUCIIK B
YCIIOBUSAX HAyYHO-TIPOU3BOJCTBEHHOTO MUTOMHHKA B
nepuog 2008-2010 u 20182023 romos. OObekTaMu
HCCIIEJOBAHUN CIIy’KUIM IIPUBOMHO-IIOIBOMHBIE KOM-
OMHAIMK M3 COPTOB IPYIId OHOPECYPCHOM KOJUICK-
uun BHUUCTIK u kapnukoBBIX MOABOEB. B kauecTBe
MOJIBOCB HCIIOJIb30BAJIU CESHIIbI aiiBbl OOBIKHOBEHHON
CEeJIeKIIUU MHCTUTYTA, KOTOPBIC SIBISUIUCH BTOPBIM T1O-
KOJICHHEM OT OTOOPHBIX 3UMOCTOHKUX (Gopm. Mcxosm-
HBIC PACTCHUsI OBLUTH BBIJICJICHBI ITOCIIC CYPOBBIX yCIIO-
Buit 3um 2002/2003 1 2005/2006 ronoB. bonbmuHCTBO
KJIOHOB (B TOM uuciie aiiBa A, BA-29, IC-2-10, aiia
CesepHasg MuuypHuHa U Ip.) BEIMEP3IIH B IIEPBbIE TO/IbI
UCTIBITAHUM, YTO IMO3BOJMJIO CUMTATh aillBy CEJIEKI[UU
BHUUCIIK camoii 3umocToiikoii u3 Hux. CeMeHHbIe
MOJIBOM BBICKMBAIU B IMEPBOE TOJE€ MUTOMHHKA TIO
cxeme 0,7 x 0,2 M psgamu 1o 33 pacTeHHH B Kax-
JIOM BapuaHTe omnblTa. YacTh pacTeHuil B Hayaje U B
KOHIIE PsijIa MCIOJB30BAIM KaK 3allUTHYIO TOJOCY U
B OMbITE HE Y4YUTHIBAIU. OKYIUPOBKY MPOU3BOIMIN
[0 CTaHJIAPTHON TEXHOJOTMU METOAOM B MPHUKIAI B
utojie — aBrycre. [IoBTOpHOCTH OMbITa TpEeXKpaTHas 1o
11 y4geTHBIX pacTeHui B Kaxaoil. KoHTpomsaMu cpas-
HEHHUSI CO CTOPOHBI OLIEHKH CEMEHHOTO TOABOSI aiBBI
OOBIKHOBEHHOM BBICTYTANN CESHIIBI TPYIIH, TOCKOIbKY
3TO €AMHCTBEHHBIN B cpesiHel nojoce Poccun noasoi
JUISl TIPOMBIIIJIEHHOTO TMPOW3BOJACTBA, @ CO CTOPOHBI
OILICHKU TPUBOS MPUMEHsUICs copT rpymu Kondepen-
nus. OH OTVIMYHO YJIaeTCsl Ha aiiBOBOM IMOJIBOE€ U MaK-
CHUMAaJIbHO TIOJTHO pean3yeT CBOW MOTEHIUAN, COBME-
CTHM C OOJIBHIMHCTBOM KJIOHOBBIX ()OpPM aifBbI OOBIK-
HOBEHHOM, HCIIOJb3yeMbIX 3a pyOexom. Jlisi mprBoeB
ucrob30Bad 50 COPTOB IpylId OMOPECYPCHOM KOJI-
nexi BHUUCTIK: 13 copToB opiioBCKOM ceneKIuu:
Annyuika, borannyeckasi, Ecenunckas, Jlupa, Mypa-
ToBcKasi, OpnoBckasi kpacaBuia, OplioOBCKasi JETHsI,
[TamstHas, PycanoBckasi, TroTueBckasi, STHBapckast u 2
HOBBIX MTOTEHIMATBHBIX copTa Anas u ITnomanckas; 8
COPTOB MUYYPUHCKOW CEJEKIMH: ABTYCTOBCKas poca,
I'epa, Kapmen, Kpacasuna Yepuenko, Huka, ITamsitu
Sxoenesa, Cxopocriesnka u3 MuuypuHcka u Icmepaib-
nma; 7 coproB Oenopycckoi cenekiuu: beropycckas
no3nusis, JlyxmsiHas, 3a0aBa, 3aBes, [TacxanbHasi, [Ipo-
cro Mapus u flcauka; 5 cOpTOB MOCKOBCKOM CEJIEKLIUU:
Beneca, Buanas, Jlaga, UYnxoBckasa u @eepus; 5 co-
PTOB €BPONENCKOT0 NPOUCXOKACHU: [ pana ueMnuoH,
Kondepennus, Keenust, Hapt u [Tapuxanka; 5 coptoB
HIDKHEBOJDKCKOM centekuuu: bankernas, Mapman XKy-
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KoB, Po30BbIil 60uoHOK, Camapcekas 3uMHssS 1 Camap-
CKas KpacaBMLa; 3 COPTa POCCOIIAHCKOM CeNleKIUH:
MpamopHasi, Tarbsina u Tuxuii JloH; 2 copra OpstHCKOM
cenexkuuu: bpsHckast kpacaBuua u KokuHckas u 2 co-
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HHBIX KOMOWHAIMK OICHUBAIX MO MeTony KopopuHa
[13]. Toxa3arenu kauecTBa Ca)XKEHIEB OLIEHUBAIH CO-
macHo [Iporpamme M METOAMKE COPTOM3YUEHHS ILIO-
JIOBBIX, SITOJTHBIX M OPEXOIIIOAHBIX KyabTyp [14]. Arpo-

pra pomoM u3 nepeaued Azuu: Kuprusckast 3MMHSISE U T€XHHMKa BBIPAIIBAHUSI [IO/IBOEB M CAKEHLIEB B IIUTOM-
Tanrapckast kpacaBuna. BeIKOIIKY Ca)keHIIEB IPOM3BO-  HHUKE OOLIEIPUHSTAS.
auiau B ceHTsi0pe. COBMECTHMOCTh TPHBOMHO-TIO/BO-
Tabmuua 1
CoBMeCTHMOCTH aiiBbI 0OBIKHOBEHHOII ¢ copTamu rpyim (2008-2023 rr.)
I'pynna B I'pynna C
Tpymma A Ynosaersopurensto copme- | HecoBmecTumble ¢ aiiBoii copra
No %‘gr;g;g?:L;%Iceag:;;i;?pr" CTHMbIE g aiiBoii copra. Pa3Butue xyxe, uem Ha %pyme[;sOM
" | mesoM 1 0111332) e H,pI/ISHaKOBpg o- Pa3BuTHe Kak Ha rpylieBoM nongoe. [lposiBisiercs 6omnbiuas
COBMECTIMOCTH HET noaBoe. EcTh eiMHUYHbIE IPU- | Y9acTh WM BCE MPU3HAKN HECOBME-
3HAaKH HECOBMECTUMOCTH CTHMOCTH C TTIOJJBOEM
1 | ABrycroBckas poca AHHymIKa 3aBesd
2 | Anas Beneca Kapmen
3 | bankerHas Bunnas OpioBckasi KpacaBulla
4 | bemopycckas mo3aHssA I'epa OprnoBckast JeTHSSA
S5 |borannueckas Kuprusckas 3umHss PycanoBckas
6 | bpsHCKas kpacaBuia Koxmackas Cxopocrienka n3 MudypruHcKa
7 |I'pang yemnuoH Kpacasuna YepHeHko Tuxwuit Jlon
8 | AyxwmsHas Kcenus
9 |Ecenunckas Jlana
10 |3abaBa JInupa
11 |Koudepenuus Mapmran JKyxos
12 | MyparoBckas MpamopHas
13 |Huka Hapr
14 | ITamsTu SkoBneBa ITamsaTHAA
15 |[Mapwxkanka [Inomanckas
16 |IlacxampHas IIpocto Mapus
17 | Camapckasi 3UMHSIS Po30BbIit 604OHOK
18 | Camapckast kpacaBuIa Tanrapckas kpacaBuIa
19 | TroTueBckas TarpsHa
20 |s=aBapckas UmxoBckas
21 |Slcauka Deepust
22 OcMmepanbaa
Table 1
Compatibility of common quince with pear cultivars (2008-2023)
C group
A group B group , ? . .
pear culti;;ars compatible Pear cultilt;tlzrs sa}iisfactorily Pear culttval:}vulgﬁoemp atible with
with quince. compatible with quince. o
Ne. | 1pe developmgnt is better than DevelopI;nent as on aqpear root- | T he devel(;p tm el?t ﬁ w;arse tlhlan fh”
on a pear rootstock. No signs of | stock. Isolated signs of incom- | ¢ P4 TOOISIOCK. VIOST OF di of the
incompatibility atibility signs of incompatibility with the
P p stock are manifested
1 Avgustovskaya Rosa Annushka Zaveya
2 Alaya Velesa Karmen
3 Banketnaya Vidnaya Orlovskaya krasavitsa
4 Belorusskaya pozdnyaya Gera Orlovskaya letnyaya
5 Botanicheskaya Kirgizskaya zimnyaya Rusanovskaya
6 Bryanskaya krasavitsa Kofinskaya Skorospelka iz Michurinska
7 Grand chempion Krasavitsa Chernenko Tikhiy Don
8 Dukhmyanaya Kseniya
9 Eseninskaya Lada
10 Zabava Lira
11 Conference Marshal Zhukov
12 | Muratovskaya Mramornaya
13 Nika Nart
14 | Pamyati Yakovleva Pamyatnaya
15 | Parizhanka Ploshchanskaya
16 | Paskhal’naya Prosto Mariya
17 | Samarskaya zimnyaya Rozovyy Bochonok
18 Samarskaya Krasavitsa Talgarskaya krasavitsa
19 Tyutchevskaya Tatyana
20 Yanvarskaya Chizhovskaya
21 Yasachka Feeriya
22 Esmeral’da
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Pesyabrarsl (Results)

B ycioBusX NUTOMHHMKA TPHKUBAEMOCTb CEsH-
[IeB TIOCJE TOCAIKU COCTaBisuIa B cpexHeM 90-96 %.
EsxeronHo k OKynaupoBke ObLIM mpurofsl 94-97 %
cestHIieB. OTMedeHa BBICOKAs MOPOCICOOpasyromas
CIIOCOOHOCTB aiiBbI, 4TO BBI3BIBAET HEOOXOAUMOCTD J10-
TIOJTHUTEIBHBIX TPYJOBBIX BJIOKCHHUH B 00pE3Ke MOJIO-
ZIBIX TTOOETOB, MOSBIISIONIMXCS B 30HE IITaM0a MOIBOs.

Pasnuuuii B npuxuBacMOCTU INIa3KOB BO BpEMs
OCEHHEH pEeBM3MHU HE BBIABIEHO. OHAKO YCTaHOBIE-
HO, 4TO B OTACJIBHBIC I'OAbI B 3aBUCHUMOCTH OT ITOI'OAbI
Ha CesHIaX aiBbl OOBIKHOBEHHOH OTMEYEHBI CIlydan
OCEHHETO TPOPACTaHUsl OKYISHTOB. BeposATHO, 3TO
CBsI3aHO C 00JIee aKTUBHBIM ITPOXOK/ICHHEM (DEHOJIOTH-
yeckuX (pa3 pa3BUTHS aliBBI OOBIKHOBEHHOW IO CpaB-
HEHMIO ¢ Tpymrei. Kak mpaBuio, oKyITHpOBKY BBITOJ-
HSUTH B KOHIIE MIOJISI MJIM Hadase aBrycra. Habmonenns
MI0Ka3aJI1, 4TO MPU UCIIONIL30BAaHUN AallBOBBIX IOJBOEB
CMEIIEHNE CPOKOB OKYJIMPOBKH Ha 2—3 HE/IENN OKa3bl-
BAacT BIMAHHUE HA MIPOPACTaHMS ITIa3KOB NMPUBOEB. Tak,
copra Ecenunckas, TrotueBckas, MyparoBckas, Kon-
tdepenmust, beropycckas moznasis, [lamstu SxoBnesa,
Opnosckas kpacasuia, Kapmen n Tuxuit [lon, 3a-
oKynupoBaHHble 20-25 uronsl, MoKa3aau NpopacTaHue
IIa3KOB B OCEHHUH mepnof B mpenenax 9—14 %. B to
JKE€ BpeMsl B BapHaHTax, I7le CPAaBHUTEIBLHOE MTPOBEIC-
HUE OKYJIMPOBKM 3TUMH COpPTamMM BbIIOMHSIM 10-15
aBrycta, OCCHHAA PEBU3UA TMPOpACTaHUA ITIAa3KOB HE
BbIsIBMIIA. He oTMe4YeHo MX M B BapHaHTax, I7ie OKYJIH-
POBKY BBITTONHSUIN 23—27 aBrycra, HO B 3TOM CIydae
TIPY BECEHHEH PEBU3MM OTMeyallach BBICOKask THOEINb
ma3koB. Ha moiBosix rpy1uu pa3iauyuuii B IpUKUBAEMO-
CTH, HpO6y)KZ[eHI/II/I IMMOYECK IMPUBOS U UX COXPAaHHOCTHU
Cpeny N3yJaeMbIX COPTOB HE YCTAHOBIICHO.

Ha coxpaHHOCTb OKYJISIHTOB B 3UMHMI IEPUOL TIpe-
JKJIe BCETO BIIMSIIOT COPTOBBIE 0OCOOCHHOCTH IIPHBOEB.
Tak, copTa OpIOBCKOi, OpSHCKOH, OeTOPYCCKON MUY~
PUHCKOM U MOCKOBCKOH CETEeKIMH MOKa3aIl MEHBIIYIO
rudesb MPUBOEB, YEM COPTa HMKHEBOJDKCKOM, pocco-
LIAHCKOH, €BPOIIEHCKOM U a3UaTCKou cenexuuu. Bepo-
SITHO, 3TO OOYCJIOBJIIEHO HEJOCTaTOYHON /ISl KIIMMaTa
pErHOHa 3UMOCTOMKOCTBIO COPTOB.

AKTHUBHBIA pPOCT NMPUBOEB HA CESHIAX aWBbI Ha-
Oiromancss BO BTOPOW ITOJOBMHE Mas, KOTZJa CyMMa
akTuBHBIX Temmnepatyp nocturana 600 °C. IlepBriMu
HaYMHAIN CBOE Pa3BUTHE COBMECTHMBIC C alBOW CO-
pra (tabnuua 1). Bereraius HECOBMECTHMBIX C alBOM
COPTOB IIPOMCXO/IMJIA IT03Hee Ha 1-2 Henenu u Oonee,
YeM TIPH UCTIONb30BaHNH I'PYIIEBOTO MOBOSL.

B Teuenne wroHs HaOmomancss MOCTyNaTeIbHBIA
POCT IPHUBOEB BO BCEX M3Y4aeMbIX MPHUBOHHO-TIOABO-
HHBIX KOMOMHaIUsIX. HecoBMecTrMBIC ¢ aifBoi copra
TOKa3aId 3aTsHKHOM XapakTep pasBUTHA. Y COPTOB
Kapmen, Pycanosckas u Tuxuii J{on Ha aiiBoBOM 1oJ-
BOE€ OTMEUEHO yrHeTeHHoe cocrosHue. Copra Opnos-
ckas netHss, OproBckas kpacaswuia, 3aBes u Ckopo-
CIICJIKa U3 MI/I'-Iypl/IHCKa BHa4aJI€ UHTCHCUBHO pa3BU-
BAJINCh, HO 3aTEM 3aMEUIIINCH B pa3BUTHH. POCT Bcex

COBMECTUMBIX C alBOIl COPTOB I'PyLIM HE OTIAYAJICA
i OBUT MHTCHCHBHEE BapHAHTOB, TIC MCIIONb30BAIN
IpYyLIEBbII OABOK.

B urone oTMEueHO OJpPEBECHEHHE OIHOJIETHEro
MPHUPOCTa COPTOB C TOCICAYIONINM 3aMEIJICHHEM B
MOCTyHaTelIbHOM pocte. B xone Hadmronenuii 06110 3a-
MEUEHO, YTO NHTCHCUBHEE BCETO BETBHIINICH COBMECTH-
MbI€ ¢ aiiBoH copra. [Ipu 3TOM 1O KOIMYECTBY U JUIH-
HE OJIHOJIETHETrO NMPHUPOCTa OHM mouTH B 1,5-2,2 pasa
MIPEBOCXOANIH BapUAHTHI ¢ cestHIaMu rpymu. CoBpe-
MEHHBIE T€XHOJOTMH MPOU3BOACTBA MOCAJAOUYHOTO Ma-
TepHaja CTaBsT 3a/1a9y MOTYICHUS CAXKCHIIEB C TIOTHO-
LIEHHBIM pa3BeTBJICHHEM TpHBOeB. JlJisi OONBIIMHCTBA
COPTOB TPYIIX 3TO MPOOIEeMa, TaK KaK OMOJOTHYCCKU
9Ta KyNbTypa MUMEET BBICOKYIO NMPOOYAMMOCTH TOYEK,
HO C)1a0yro moOerooOpa3oBaTeNbHYI CIIOCOOHOCTE. B
XO0/i€ HAOIOAECHUI OTMEYaeTCs HaIMYue OOJIBIITMHCTBA
pa3BETBICHUI IPUBOS C JUIHMHOH Oonee 10 cM B HUXK-
HEl 9acTh caXeHIIa, YTO yKa3bIBaeT Ha (popMUpOBaHHE
KOMITaKTHOHM KpOHBI B Oymyiiem. Bce OokoBbie moGe-
T OTXOJIAT OT OCHOBHOIO MPOBOJHMKA MOJA HPSIMBIM
YIJIOM WM ONTU3KUM K TIPSIMOMY. DTO MPEATIONaraeT B
Oy/tyIeM IpoYHOE KPEIUIeHNE ypoxKasi B KpOHE JepeBa
rpymu. Hanmydmme pes3yiasTaTel OTMEUCHBI y COPTOB
benopycckas nosnnsis, [lamstu fxosneBa, EceHuH-
ckasi, TroTaeBckas, ABryCTOBCKas poca, MyparoBckasi,
Kondepenus, Scauka. IIpupocT npuBoeB y HUX TON-
e, YeM IpU UCIOJIB30BaHUU TPYyLIEBOrO MOABOS, B
cpemaem Ha 0,5-2,1 MM. HecoBmecTnMEIe ¢ aiiBoii co-
pTa pa3BEeTBICHUI OJHOJIETHETO MPUPOCTA HE UMEIH.

AKTHUBHBI POCT TpYLIM NPOJODKAICSA 10 KOHLA
UIONS — Hayajla aBrycTa. 3aTeM MPOUCXOINIO CHUXKE-
HHUE Pa3BUTHSI POCTOBBIX MPOLECCOB C (POPMUPOBAHH-
€M BEpXYILIECYHOU MOYKH OJIHOJIETHEro mpupocra. Bee
COBMECTUMBIE C alfBOM COpTa JO BBIKOIKU CaXKECHIEB
HMMEJH 3€JIEHYI0 OKPACKy JUCThEB U 310POBBIA BUA. Y
BCEX HECOBMECTUMBIX C alBOW COPTOB OTMEUYEHBI OCTa-
HOBKa POCTa M M3MCHEHHE OKPACKH JINCTHCB PaHBIIEC
JIPyTUX BapuaHTOB OmbITa. Y copToB IInomranckas u
UnkoBcKkasi HaOIIOaI0Ch N3MEHEHHE [[BETa KOPHI Of1-
HOJICTHETO MPUPOCTA C TOSBICHHEM PBDKETO OTTCHKA.
Copra Annyuika 1 Beneca Ha aliBOBOM MOJIBOE MOJTHO-
CTBIO OCTAHABJIMBAJIICH B IOCTYIATEIILHOM POCTE, a Ha
TPYILIEBOM POCT IPOJOIIKANICS.

Ha ocHOBe mONydYeHHBIX MaHHBIX COpTa TPYIIU
ObLTH pa3neseHbl Ha 3 TPYIITBI COBMECTUMOCTH C TIOA-
BoeM. OlieHKa MPOU3BOAIIACH BU3YaTIbHO B YCIOBHSIX
MTUTOMHHKA 10 KQYECTBY CPACTaHHS C CESTHIIAMH aifBBI
oObixkHOBeHHOH cenekunn BHUMCIIK u passutuio
MIPUBOCB OTHOCUTEIHFHO BAPHAHTOB C UCTIONb30BaHUEM
cesHIIeB Tpymy (Tabnuua 1). B mepyro rpymnmy (A) Bo-
west 21 copT, moka3zaBUIMM IPOYHOE CpacTaHUe C MOA-
BOEM, UHTEHCUBHBIN POCT B TEUEHHE BCEH BEr€TallMU U
BBICOKUI BBIXOJ] KQUE€CTBEHHBIX CaykeHIeB. [IpuBoiiHO-
MOJIBOMHBIE KOMOWHAINH TIPOSBIIH JTydIllee Pa3BUTHE
Ha CesHIIaX alBbI OOBIKHOBEHHOMW, YeM Ha TPYIIEBBIX
MOJIBOSIX, M TICPCIICKTUBHBI JJIS TAbHEHIIINX UCIIBITA-
HUH B cafy.
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Tabmuia 2
KauyecTBeHHbIe TOKa3aTeny COBMECTUMBIX C aiiBOII ca)keHIleB rpyuu (rpymma A) (2008-2023 rr.)
o3| ¢f |E% = 3 z g S w & a-e
=24 2E (5§  E.; |2EE 2EE | Pz | gi°
EEE| 3E & = 2ze (g82=_|uge SE= | EEX
Ne CopTa rpyum E22 | £Eg EEE ggg §=:§ §=:§ fes | Es2
=% =% = = =
NEE 3E: EE  ITE AzE |RgE  Fgg| "dig
cE| = g 6. g O E GEa E 2 oZ o X
1 benopycckas no3nusist 125,5 134 20,3 397,5 1,5 1,7 14,9 35,5
2 | TroorueBckast 139,0 6,6 32,6 354,2 1,8 1,7 38,2 50,0
3 |Ecennnckas 131,5 | 12,1 17,0 337,2 14 1,5 20,6 27,0
4 | Scauka 115,4 9,9 19,8 3114 1,3 1,5 14,8 32,5
5 | ABrycTOBCKas poca 150,0 3.4 27,0 241,8 1,5 1,5 30,0 42,0
6 |Ilamstu SIkoBieBa 127,8 4,9 17,7 214,5 1,4 1,6 12,8 33,0
7  |MyparoBckast 142,0 0,8 16,1 154,9 1,4 1,5 35,0 48,0
8 | Kouepenius 145,0 0,9 5,9 150,3 1.4 1.4 23,8 40,0
9 | Camapckas 3UMHsIs 146,0 0,0 0,0 146,0 1,5 1,5 22,6 40,0
10 |Huxa 143,5 0,0 0,0 143,5 1,4 1,5 14,8 39,5
11 | Camapckas kpacaBuua 142,0 0,0 0,0 142,0 1,5 1,6 24,0 39,0
12 |bankernas 137,6 0,0 0,0 137,6 1,4 1,6 14,4 30,0
13 | bpsiHCKas KpacaBHIa 137,0 0,0 0,0 137,0 1,3 1,3 7,5 32,5
14 | Anas 133,9 0,0 0,0 133,9 1,2 1,5 14,9 34,5
15 |IMacxanpHas 130,0 0,0 0,0 130,0 1,2 1,3 24.4 36,0
16 |suBapckas 103,4 2,2 10,9 1274 1,2 1,4 20,1 35,7
17 | AyxmsHas 121,0 0,0 0,0 121,0 1,3 1,3 9,3 29,0
18 | Hapmxanka 114,0 0,0 0,0 114,0 1,4 1,5 22,4 32,0
19 | Bborannueckas 109,0 0,0 0,0 109,0 1,2 1,2 4,0 30,0
20 |I'pana yemMnuoH 90,0 0,8 1,4 91,1 1,1 1,3 9,2 31,0
21 |3abasa 90,1 0,0 0,0 90,1 1,0 1,1 15,5 32,0
HCP05 31,2
Table 2
Qualitative indications of pear seedlings compatible with quince (A group) (2008-2023)
- = . N & &
s28 5§ [BE 83 s s | sf S
. S8 |8« |~8 § S < S 5 SS. | B
No. Pear cultivars S¥S| 5§28 g8 § =3 £3 S8 | 538 | P=8
SEP|358%| Y5 53 28 &S S§5| 3§
STy &y | 8% 5 B S S
1 Belorusskaya pozdnyaya 125.5 13.4 20.3 397.5 1.5 1.7 14.9 35.5
2 Dyutchevskaya 139.0 6.6 32.6 354.2 1.8 1.7 38.2 50.0
3 Eseninskaya 131.5 12.1 17.0 337.2 1.4 1.5 20.6 27.0
4 Yasachka 1154 9.9 19.8 311.4 1.3 15 14.8 32.5
5 Avgustovskaya Rosa 150.0 3.4 27.0 241.8 1.5 1.5 30.0 42.0
6 Pamyati Yakovleva 127.8 4.9 17.7 214.5 1.4 1.6 12.8 33.0
7 Muratovskaya 142.0 0.8 16.1 154.9 1.4 1.5 35.0 48.0
8 Conference 145.0 0.9 5.9 150.3 1.4 1.4 23.8 40.0
9 Samarskaya zimnyaya 146.0 0.0 0.0 146.0 1.5 1.5 22.6 40.0
10 Nika 143.5 0.0 0.0 143.5 1.4 1.5 14.8 39.5
11 Samarskaya krasavitsa 142.0 0.0 0.0 142.0 1.5 1.6 24.0 39.0
12 Banketnaya 137.6 0.0 0.0 137.6 1.4 1.6 14.4 30.0
13 Bryanskaya krasavitsa 137.0 0.0 0.0 137.0 1.3 1.3 7.5 32.5
14 Alaya 133.9 0.0 0.0 133.9 1.2 1.5 14.9 34.5
15 Paskhal’'naya 130.0 0.0 0.0 130.0 1.2 1.3 24.4 36.0
16 Yanvarskaya 103.4 2.2 10.9 1274 1.2 1.4 20.1 35.7
17 Dukhmyanaya 121.0 0.0 0.0 121.0 1.3 1.3 9.3 29.0
18 Parizhanka 114.0 0.0 0.0 114.0 1.4 15 224 32.0
19 Botanicheskaya 109.0 0.0 0.0 109.0 1.2 1.2 4.0 30.0
20 Grand chempion 90.0 0.8 1.4 91.1 1.1 1.3 9.2 31.0
21 Zabava 90.1 0.0 0.0 90.1 1.0 1.1 15.5 32.0
LSD,, 31.2
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KavyecTBeHHbIe TOKa3aTeny yJOBIETBOPUTETHHO COBMECTUMBIX C aiiBOII cakeHIleB rpyuu (rpynmna B)
(2008-2023 rr.)

~

~

P

.
”
Tabnuua 3

o = =) ’£ ’£ = = gﬂ =) .
Ne |Copra rpymm SSS| 222|285z §E5 Egégg“:‘:E 5% ESJE
EES|EES|9EY EES |z fea|lsEgY | EEE|ELEE
HEE|5F |5%F 2RI |EEEEESE | Zg:|":t
SE|I=E s |V E = 2 |Eez vz
1 Kcenust 97,0 11,8 13,0 250,4 1,2 1,3 14,8 43,0
2 | Deepus 115,0 0,6 11,8 122,1 1,3 1,5 9,1 32,0
3 |Iepa 120,0 0,0 0,0 120,0 1,1 1,2 22,4 35,0
4 |Kuprusckas 3UMHsS 83,4 1,8 17,3 114.,5 1,0 1,2 10,2 28,2
5 |MawmsitHas 112,6 0,0 0,0 112,6 1,2 1,3 12,8 34,7
6 | Tanrapckas KpacaBHIa 111,0 0,0 0,0 111,0 1.4 1,5 9,2 29,0
7 |YwmxoBckas 110,5 0,0 0,0 110,5 1,2 1,5 11,3 31,0
8 |Bupanas 110,0 0,0 0,0 110,0 1,4 1,5 12,3 34,0
9 |Dcmepanpaa 106,1 0.4 7.9 109,3 1,2 1,4 11,5 31,0
10 |IImomranckast 107,2 0,0 0,0 107,2 1,2 1,2 4.0 31,0
11 |JIupa 106,6 0,0 0,0 106,6 1,3 1.4 16,4 33,0
12 |Hapr 104,4 0,0 0,0 104,4 12 1,4 16,0 30,0
13 |TIpocto Mapus 100,5 0,0 0,0 100,5 13 1,5 10,1 37,0
14 |Kpacasuia YepHEeHKO 100,0 0,0 0,0 100,0 1,2 1,5 9,6 33,0
15 |Beneca 100,0 0,0 0,0 100,0 1,3 1,5 14,6 34,0
16 |KokuHckas 95,0 0,0 0,0 95,0 L1 1,3 11,0 30,0
17 |Mapmuan Xykos 94,1 0,0 0,0 94,1 1,1 1,3 10,5 28,7
18 | AHnHymika 92,5 0,0 0,0 92,5 1,1 1,3 10,0 30,0
19 |Tarbsina 88,2 0,0 0,0 88,2 1,0 1,1 16,4 29,0
20 | Po30BbIi 60YOHOK 87,4 0,0 0,0 87,4 0,9 1,2 5,2 40,0
21 |Jlapa 85,6 0,0 0,0 85,6 0,9 1,3 11,1 28,5
22 |MpamopHas 84,0 0,0 0,0 84,0 1,1 1,2 8,0 34,0
HCP,, 28,7
Table 3
Qualitative indications of pear seedlings satisfactorily compatible with quince (B group) (2008-2023)
358 [god §>S s8] 8% THIEE Y
; SSS(S24 (%2 S 3 S s S 2 STR|I BT D
No. Pear cultivars §§‘§J §§g~ §%‘J§§ '_ga% §.§ §‘§§ §E§“ §i“§
PEEECITE | ES | Ag A0 |FRERE
1 | Kseniya 97.0 11.8 13.0 250.4 1.2 1.3 14.8 43.0
2 | Feeriya 115.0 0.6 11.8 122.1 1.3 1.5 9.1 32.0
3 |Gera 120.0 0.0 0.0 120.0 1.1 1.2 22.4 35.0
4 | Kirgizskaya zimnyaya 83.4 1.8 17.3 114.5 1.0 1.2 10.2 28.2
5 |Pamyatnaya 112.6 0.0 0.0 112.6 1.2 1.3 12.8 34.7
6 |Talgarskaya krasavitsa 111.0 0.0 0.0 111.0 1.4 1.5 9.2 29.0
7 | Chizhovskaya 110.5 0.0 0.0 110.5 1.2 1.5 11.3 31.0
8 |Vidnaya 110.0 0.0 0.0 110.0 1.4 1.5 12.3 34.0
9 |Esmeral’da 106.1 0.4 7.9 109.3 1.2 1.4 11.5 31.0
10 | Ploshchanskaya 107.2 0.0 0.0 107.2 1.2 1.2 4.0 31.0
11 |Lira 106.6 0.0 0.0 106.6 1.3 1.4 16.4 33.0
12 |Nart 104.4 0.0 0.0 104.4 1.2 1.4 16.0 30.0
13 | Prosto Mariya 100.5 0.0 0.0 100.5 1.3 1.5 10.1 37.0
14 |Krasavitsa Chernenko 100.0 0.0 0.0 100.0 1.2 1.5 9.6 33.0
15 |Velesa 100.0 0.0 0.0 100.0 1.3 1.5 14.6 34.0
16 | Kokinskaya 95.0 0.0 0.0 95.0 1.1 1.3 11.0 30.0
17 |Marshal Zhukov 94.1 0.0 0.0 94.1 1.1 1.3 10.5 28.7
18 |Annushka 92.5 0.0 0.0 92.5 1.1 1.3 10.0 30.0
19 |Tatyana 88.2 0.0 0.0 88.2 1.0 1.1 16.4 29.0
20 |Rozovyy Bochonok 87.4 0.0 0.0 87.4 0.9 1.2 5.2 40.0
21 |Lada 85.6 0.0 0.0 85.6 0.9 1.3 11.1 28.5
22 |Mramornaya 84.0 0.0 0.0 84.0 1.1 1.2 8.0 34.0
LSD 28.7
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Tabnuia 4
KauyecTBeHHbIe TOKa3aTeny He COBMECTUMBIX C aiiBoii caxkeH1eB rpyuu (rpynmna C) (2008-2023 rr.)
g s .5 E_| %z %z % | %
== | o = | E2| 82 €5 | <eE =
5o 85 == = = B =5 | 8 & =
- =) == = . e = =] o 9
E < o = =g S g2 g2 o= =
S = S = > = = z = =t Q e = SRS
Ne Copra rpymn g2 g2 g = =2 2 S | F& )
Sf E: Ei Ei =% sf E3E f2
= = 5 = 55 S = g = 55 | 5E s S
= & <z L O 2 = 2 = X s X g o =
25| 28 5% | % 3% 8% |*Fp | E
= g & & =5 | £8 £ | =
1 | OproBckast eTHsS 130,0 0,3 5,4 131,6 1,3 1,5 21,9 39,2
2 | OprmoBckast KpacaBHIla 112,2 0,2 3,9 113,0 1,3 1,5 9,9 30,7
3 | Ckopocnenka u3 Muuypuncka | 104,7 0,2 3,9 105.,5 1,2 1,4 11,6 30,0
4 |3ases 93.8 | 0,0 00 | 93,8 | 1,1 13 | 10,0 | 30,0
5 | PycaHoBckas 88,8 0,0 0,0 88,8 0,8 1,2 9,2 32,0
6 | Tuxwit lon 830 | 0,0 00 | 830 | 09 1,5 58 | 280
7 | Kapmen 49,8 0,0 0,0 49,8 0,6 0,7 11,8 19,0
HCP,, 35,6
Table 4
Qualitative indications of pear seedlings incompatible with quince (C group) (2008-2023)
. S
, Sc | 92 ~s 3= S g S 8 SR | ©.
No. Pear cultivar =S £ S =2 £ £3 Y g
T % S = RS S 373 S SRS =3
RS S S s S S 3 SRS R s S
S§ %% 55 &8®| AL /S| ¥y B
L S| T S S| 2 N
] | Orlovskaya letnyaya 130.0 0.3 5.4 131.6 1.3 1.5 21.9 39.2
2 | Orlovskaya krasavitsa 112.2 0.2 3.9 113.0 1.3 1.5 9.9 30.7
3 | Skorospelka iz Michurinska 104.7 0.2 3.9 105.5 1.2 1.4 11.6 30.0
4 | Zaveya 93.8 0.0 0.0 93.8 1.1 1.3 10.0 30.0
5 | Rusanovskaya 88.8 0.0 0.0 88.8 0.8 1.2 9.2 32.0
6 | Tikhiy Don 83.0 0.0 0.0 83.0 0.9 1.5 5.8 28.0
7 | Karmen 49.8 0.0 0.0 49.8 0.6 0.7 11.8 19.0
LSD,, 35.6

B rpynny C Bomum 7 copToB, KOTOpBIE MOKA3alu
NPU3HAKH OTpHULIATEIbHOrO adUHUTETA C MTOABOSIMU
aliBpl. HenocpeacrBeHHas IpUBKMBKA HA CESIHIIbI aliBbl
OOBIKHOBEHHOM J1eJIaeT HEBO3MOXKHBIM HX JlaJIbHEeHIIee
UCITIONIb30BaHME. BblneneHa MpoMexyTodHas Ipymna
(B) u3 21 copra *M3HECTIOCOOHBIX MPHBOHHO-TIOIBO-
HHBIX KOMOMHAIMH C BBICOKMMH ITOKa3aTesIMU Kade-
CTBa CpacTaHMs, HO YCTyHammux 1o 3GdekTuBHOCTH
pa3BUTHs BapHaHTaM C TPyIIEBBIMH noaBosmu. [Ipu
JaJbHEeHIIeM M3y4eHHH 3TH COpTa MOTYT HpPOSIBUTH
NPU3HAKH OTPUIATEIBHOTO MJIH TOJIOKUTEIBLHOTO ad-
(uHKTETA, KOTOPBIE CeYac SIBIISIFOTCS] CKPBITHIMU.

B pat6ore O. H. bopucoBoii [15] mony4ens! momno-
JKUTEJIbHBIE PE3YIBTAThI ITI0 COBMECTUMOCTH KJIOHOBBIX
NIO/IBOEB aliBbI OOBIKHOBEHHOM ¢ copramu EcennHckast,
benopycckas noznusas u [lamaru SxosneBa. Hammmu
HCCIICIOBAHUSAMH YCTAHOBJIEHO, YTO B YCJIOBHAX IH-
TOMHHUKA IOJIOKUTENbHBIN ap@UHUTET C CesHIaMu
aliBbl OOBIKHOBEHHOM M BBICOKOE KAaueCTBO Ca)KEHIIEB
IpYLIX [TOKa3aJu copTa rpymmsl A (tabnuna 2 u 3). be-
nopycckasi no3aHss1, EceHnHckast, ABryCTOBCKasi poca
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u [amsit SIkoBneBa nMenn HaMOONBIIMN CyMMapHBIN
MPUPOCT NPUBOEB 32 CYET OOJBILEro KOJIMYEeCTBA U
JUIMHBI OOKOBBIX 1100eroB. Ha eMHUYHBIX CakeHIIaX B
OCHOBaHHHU HIDKHUX OOKOBBIX TIOOETOB OTMEUYCHO (hop-
MHUpOBaHUE B cpeiHeM 1—6 1BeTkoBbIX mouek. ITo cBo-
UM CBOWCTBaM COPTa CKOPOILIOAHBIEC, HO HA CEesHUAX
IPYIIN HE BBISBICHO MOSIBICHUE T€HEPATUBHBIX MOUYEK,
YTO [IOATBEPK1AET BIUSHUE alBOBOIO IIO/BOS HA YCKO-
peHue IUIO0HOLIEHUS TPUBOEB. TIoTUEeBCKast IOKa3ana
OTIIMYHOE PA3BUTHE HA CCSIHIIAX ailBbl OOBIKHOBEHHOU
C IIOJIyYE€HUEM CaXCHIIEB BBICOKOIO Ka4eCTBa, HO IIPU-
MepHO B 42—66 % ciy4aeB B IUTOMHHUKE (PUKCUPOBaII-
Csl HAIUIBIB B MECTE CPACTAHUS U €AMHUYHBIE OTIIOMBI,
YTO MOXET yKa3blBaTb HA HECOBMECTUMOCTb C IIOJBO-
em. Ho npenBapurenbHble HAOIOACHHS [T0KA3aJIH1, YTO
IIPU JJaIbHEHIIIEM Pa3sBUTUN B TEUCHNE HECKOIBKUX JIET
BCE HEraTWBHbBIC NIPU3HAKH MUCYE3al0T y OOJNBLIMHCTBA
caxenneB. Copra MyparoBckasi, bpsHckas kpacasuna
u [lapnxaHka rokasanau CXOJHBIN XapakTep cpacTaHUs
U Pa3BUTHA B MUTOMHUKE. [IpU3HAKOB HECOBMECTUMO-
cTi He oOHapyxeHo. He oTMeueHO NPH3HAKOB OTpH-
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narenbHoro apduHuTeTa M 'y KOMOMHAIMI C COpTaMu
SluBapckas, boranndeckas, ['pann Yemnuon n 3abasa,
HO Ka4eCTBO CAXKEHIIEB Y HUX CHIXKEHO.

Bce copra rpynnsl B Ha cesHiiax aiiBbel ycTynaiu
WHTEHCUBHOCTH PAa3BUTHUSl CaXKEHIIaM Ha TPYLIEBOM
nozaBoe (tabmuma 3). Copt I'epa Ha aiiBe pa3BUBAJICS
WHTCHCUBHO, HO MPOOYXKICHUE TMOYCK W HAadaao HX
pOoCTa MPOUCXOAUIH TIO3JHEE IPYTUX COPTOB, B KOHIIE
Ce30Ha OOHApYKEHO HEOOJIBIIOE U3MCHEHHUE OKPACKH
KOPBl OJHOJETHEr0 MPUPOCTa, KadeCTBO CaXKEHIEB
YCTyINaeT BapuaHTaM C TpylieBbIM mnojaBoeM. Cpa-
cranue npouynoe. Copra Mpamopnasi, Kcenus, Jlana,
ITamsartnas, Taresina, ®eepusi, BuaHas, AHHymIKa u
Beneca Ha cesHIax aiBbl OOBIKHOBEHHOW MOKa3aJlv
MO3/IHEE U 3aTSHKHOE Pa3BUTHE, YTO MPUBOJINIIO K CHH-
JKEHHIO KaueCTBa Ca)KEHIIEB.

Copra rpynnsl C nposiBUIIM BCe MPU3HAKU OTPH-
narebHOro ady(huHUTETA C alfBOI OOBIKHOBEHHOM YKe
B Hauayie cBoero pasurtus (tadiuia 4). OTMeyanoch
Oosiee mo3aHee MPOOYKICHUS OKYJISTHTOB M HAYaJIo Mo-
CTYIaTEeNIbHOTO POCTa MPHUBOSI B CPABHEHUU C TpyIIe-
BbIM 10JIBOE€M. Pa3BuTHe NpUBONHHO-IIOJBONHON KOM-
OMHAIMK HOCHJIO 3aTSHKHOM XapakTep, U yXKe B aBrycre
BBISIBJICHO H3MEHEHUE OKPACKH JINCTHEB. Y BCEX COPTOB
ObUT YTHETCHHBIN BUJI M MMEJICS HAIUIBIB B MECTE Cpa-
CTaHUsS C MOJABOEM, COCMHEHUE C HUM OBLIO HEMpoY-
HBIM. Y coptoB Ckopocrenka u3 MuuypuHcka, 3aBes,
Pycanosckas, Tuxuit Jlon, Kapmen Ha aiiBoBOM mo-
BOE JICThSI BU3yalIbHO MEJIbIe, YeM Ha TpyieBoM. Op-
JIOBCKasl JIETHSIS MMeJia cllaboe cpacTaHue ¢ MOJBOEM,
HAIUIbIB, HO BBIJIEJISUIACh MHTEHCHUBHBIM POCTOM, UTO,
BEPOSITHO, CBSI3aHO C OMOJIOTMYECKMMHU OCOOEHHOCTS-
Mmu copta. K MomeHTy BeIkonku caxkeHueB y 20—40 %
OMBITHBIX 00Pa3IOB OOJBIIUHCTBA COPTOB HMEIIUCH
OTOJICHHBIC BEPXYIIKH TOOETOB BBUTY MPEIKICBPEMEH-
HOTO omnajieHus JucTbeB. [IpeaBapuTenbHbie HaOIIOIC-
HUs [10Ka3aju, YTO BCE HECOBMECTHUMBIE C aiiBOM copTa
NOruOAIOT B TEYEHHUE NEPBBIX 2—4 JIET MOCIIe TOCAKH.

Oocyxnaenue u BbIBoAbI (Discussion and Conclusion)

B Xozme mpoBeIeHHBIX WCCIIEAOBAaHUN W HaOIIome-
HHUH B yCIOBHUSX NMUTOMHHKA OBIJI COCTABJIEH TpeBa-
PUTENBHBII IIEpedeHb COPTOB TI0 XapaKTEPy CpacTaHUs
C TIOZIBOSIMH, BBIXOJY M KaueCTBY ITOCAJ0YHOTO Mare-
puana. Bce n3ydeHnsie copra ObUH pa3/ieNieHbl HA TPU
TPYIIBI COBMECTUMOCTH: TPyMIa A — COBMECTHMBIE C
aliBOH copTa, NOKa3aBLIME UHTEHCUBHBIN POCT, MTOJIHO-
LIEHHOE pa3BHTHE, MPOYHOE CPACTAHHE C IOABOEM,
BBICOKHMH BBIXO/I M Ka4eCTBO ITOCAJ0YHOTO Marepuaa
yxke B nurtomHuke. Cromga Bonutn copra bemopycckas
mo3nHsAsA, TioTueBckas, EcenmHckas, flcauxa, ABry-
cTroBckass poca, Ilamsatu SlxoBneBa, MypaToBckas,
Kondepenmus, Camapckas 3umusis, Huka, Camapckas
KpacaBula, bankeTHas, bpsHckas kpacaBula, Aunas,
[NacxanpHas, SnBapckas, JyxwmsHas, Ilapmxanka,
Borannueckas, ['panx yemnmon u 3abasa. [pynma C —
HECOBMECTUMBIE C aliBOM copTa IpylId B IPHUBONHHO-
MOIBOMHBIX KOMOMHAIUSIX, ¢ KOTOPBIMH OOHapY KEHbI
MPAaKTUYECKH BCE MPHU3HAKH OTPUIATEIBHOTO addu-
HuTeTa ¢ moaBosmu. Cpemu Takux coproB OpioBckas
netHss, OproBckas Kpacasuia, Ckopocnenka n3 Mu-
gypHuHCKa, 3aBes, Pycanosckas, Tuxwuii [lon u Kapmen.
BripammBanue ux Ha aiiBe 0OBIKHOBEHHOH HEBO3MOXK-
HO TpU HEMOCPEACTBEHHOM PUBUBKt HA 1oBOM. Tak-
K€ BBIZIEJICHA IPOMEXYTOUHAs TPYTINA COPTOB C BHICO-
KOHM KM3HECHOCOOHOCTBIO M aKTUBHBIM Pa3BUTHEM Ha
CesHIIaX aiiBBl OOBIKHOBEHHOH, HO YCTYMAIOUINUM IIO
BBIXOJy M KaueCTBY MOCAJ0YHOTO MaTepHaia copTam,
BBIPAIICHHBIM Ha CESHIax Tpymu. B sty rpymmy Bom-
mu copra Kcenus, ®eepus, I'epa, Kuprusckas 3sumssis,
[TamsiTHas, Tanrapckas kpacaBuua, UmxoBckasi, Bua-
Hasi, DcMmepanbaa, [Inomanckas, Jupa, Hapt, [Ipocto
Mapus, Kpacasuna YUepnenko, Beneca, Kokunckas,
Mapman JXyxoB, Aunymka, Tarbsna, Po3oBbrii 60490-
HOK, Jlana u MpamopHhasi.
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HUcnoab3oBanue OUONpPenapaToB HA AIPOBOM STYMEHE
NJIst MHTUOUpoOBaHusi rpudoB poaa Fusarium

M. B. Yepemucunos, I. A. Penrapren””
BAaTcknii rocylapcTBEHHBIN aTpOTEXHOIOTMYECKUIT YHUBEpCUTET, Kupos, Poccnsa
“E-mail: rengarten.g@gmail.com

Annomayus. enp onbiTa 3aKiI0Yanach B MPOBEICHUN CPABHUTEIBHOIO aHajIM3a aHTAarOHUCTUYECKOH aKTHB-
HOCTH IIp€raparoB, MOJYYECHHBIX HA OCHOBE MUKPOOPIraHU3MOB, UCIIOJIB3YEMBIX JJIA WHOKYIAIHNNU CEMAH AYMCHSA
copra Ponuuk IIpukambs. Mertoabl. OlieHKa 3apakeHHOCTH OOJIe3HSIMH ceMstH mpoBonuiack cortacHo ['OCT
12044-93 «CemeHa CebCKOXO3sIMCTBEHHBIX KyabTyp». HayuHasi HoBu3Ha. V3ydeHa BO3SMOKHOCTh TPUMEHEHHS
MHKpPOOPIraHU3MOB B KadecTBe OMO(MYHTUIMIOB Ha OocHOBe Trichoderma sp. + Fischerella muscicola (kax or-
JCIBbHO, TAK 1 COBMECTHO C XUMHWYCCKHUMU beHFI/IHI/I}]aMI/I — [IPOTPaBUTCIIAMU CeMHH) JJI 3allIATBI CEMSAH ApOBOTO
STYMEHSI OT CeMEHHOU MH(DEKIINH, BhI3bIBacMO Tprbamu poaa Fusarium. VI3ydena GpyHTUIMIHAS U POCTOPETYIIH-
pyroiast akTHBHOCTh TpuboB Trichoderma sp. u Fischerella muscicola Ha cemenax stamensi. Pesynbrarbl. Hanbo-
nee 3¢ GEKTUBHBIMU ITPU 00pabOTKe CeMsiH ObUTH XUMHUYECKHUE IPenapaThl Ha eCTECTBEHHOM (hoHe 0e3 HHPHUIUPO-
Banus «Diymumakcy, «Cunkiep» u «Cenect Tomy. KomudecTBo mopaXeHHBIX MPOPOCTKOB cocTaBmio 20—-30 %.
Hawnmensinee nopaxenue O6bu10 pu 00padoTke cemsH npotpasurenem «Cenect Tom» — 20 %. [Ipu 3apaxennn
CeMsiH cMechbio mpenapatoB Trichoderma sp. + Fischerella muscicola pactipoctpanenue Qysapuyma ObLIO Ha
ypoBHe 34 %. Bo Bropom 0O1ioke rcciieoBaHuii ¢ MHOUIMPOBAHHBIME CEMEHAMH 3apayKEHHOCTh CEMSIH B KOHTPO-
ne coctaBuia 58 %, a mociae 00pabOTKH XMMUYECKUMH TPOTPABUTEISIMUA CHU3MIAch 10 28-36 %. B Bapuanre,
r1ae MHOUIIMPOBAHHBIE CeMeHa MHOKyIupoBain npenapatamu «Cenect Tom» n «®Dmyaumake», — 28 % u 36 %
COOTBETCTBEHHO. He3HauuTeIbHO YCTYINII XMMHUUECKUM MIPOTPABUTENSIM BapUAHT, Ha OcHOBe Trichoderma sp. +
Fischerella muscicola, Tne 3apaxxeHHOCTh MUKpoMHuLieTaMu cocTaBuia 30 %. [Ipu ananmze BIUSAHUS MUKPOOHBIX
npenaparoB Ha MOp(hOMETpHYECKHE MTOKa3aTeNn ObUIO YCTaHOBJICHO, YTO JUIMHA MPOPOCTKOB Kojebanack ot 6,1
10 9,6 cm. CTuMynupyroliee JIeicTBIE Ha IIPOPOCTKH OKa3alld XMMUUECKUE IIPOTpaBUTeNnu cemsiH. Tak, npenapa-
1ol «Cenect Tomy, «Pmynumakc» CTUMYIHPOBAIN Pa3BUTHE POPOCTKOB, ITHHA Kojebarack oT 9,3 1o 9,6 cM 1o
CPaBHEHUIO C KOHTPOJIEM.

Knrouesvie crosa: Fusarium culmorum, sumens Pomuuk Ilpukamses, Trichoderma sp., Fischerella muscicola,
Helminthosporium sativum, Guonpenapar, XUMHYECKHIA TPOTPABUTEIb

Jna yumuposanus: Yepemucunos M. B., Penrapren I. A. VMcnosip3oBanue OHonpenaparoB Ha sSpoOBOM SUMEHE
JUIsl THTUOMpoBaHust rpuO0B pona Fusarium // Arpapubiii BecTHuk Ypana. 2024. T. 24, Ne 05. C. 628-636. https://
doi.org/10.32417/1997-4868-2024-24-05-628-636.

Jama nocmynnenua cmamuu: 28.12.2023, oama peuenzuposanusn: 11.03.2024, oama npunamusn: 21.03.2024.

Use of biological products on spring barley
to inhibit Fusarium fungi

M. V. Cheremisinov, G. A. Rengarten™
Vyatka State Agrotechnological University, Kirov, Russia
“E-mail: rengarten.g@gmail.com

Abstract. The purpose of the experiment was to conduct a comparative analysis of the antagonistic activity of
drugs obtained from microorganisms used for inoculation of barley seeds of the Rodnik Prikamya variety. Meth-
ods. The assessment of seed disease contamination was carried out in accordance with GOST 12044-93 “Crop
Seeds”. The scientific novelty. The possibility of using microorganisms as biofungicides based on Trichoder-
ma sp. + Fischerella muscicola (both separately and together with chemical fungicides — seed protectants) to
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protect spring barley seeds from seed infection caused by fungi of the genus Fusarium has been studied. The fun-
gicidal and growth-regulating activity of the fungi 7Trichoderma sp. and Fischerella muscicola on barley seeds was
studied. Results. The most effective when treating seeds were chemical preparations against a natural background
without infection: “Fludimaks”, “Sinkler” and “Selest Top”. The number of affected seedlings was 20-30 %. The
least damage occurred when the seeds were treated with the “Selest Top” disinfectant — 20 %. When seeds are in-
fected with a mixture of preparations of 7richoderma sp. + Fischerella muscicola and the spread of Fusarium was
at the level of 34 %. In the second block of studies with infected seeds, the infection of seeds in the control was
58 %, and after treatment with chemical disinfectants it decreased to 28—36 %. In the variant where infected seeds
were inoculated with the preparations “Selest Top” and “Fludimaks” — 28 % and 36 %, respectively. The variant
based on Trichoderma sp. + Fischerella muscicola was slightly inferior to chemical disinfectants, where the con-
tamination with micromycetes was 30 %. When analyzing the effect of microbial preparations on morphometric
parameters, it was found that the length of the seedlings ranged from 6.1 to 9.6 cm. Chemical seed protectants had
a stimulating effect on the seedlings. Thus, the preparations “Selest Top” and “Fludimaks” stimulated the develop-
ment of seedlings; the length ranged from 9.3 to 9.6 cm compared to the control.

Keywords: Fusarium culmorum, barley Rodnik Prikamya, Trichoderma sp., Fischerella muscicola, Helmintho-
sporium sativum, biological product, chemical disinfectant
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ITocTanoBka npodaemsl (Introduction)

B Hacrosiiiiee BpeMs MOBBIIIAETCS POJIb UCHOIb30-
BaHMsI OMOJOTUYECKUX TIPENapaTroB MO CPAaBHEHHIO C
xuMHudeckuMu. OCHOBHOE MPEUMYIIIECTBO OHMOIOrHYe-
CKUX TIpernaparoB — 3TO CHU)KEHHE TMEeCTUIUIHON Ha-
IPY3KH Ha arpoIeHo3bl 1 IMoJy4YeHHe MPpoIyKIun Oosee
SKOJIOTMYECKH YUCTOMH, MOJIE3HOM U LIeHHOH I MUTa-
HUSI, 0COOCHHO JUIS JIETCKOTO W ITOYKHJIOTO BO3pACTa.
Haykoit 1 npakTukoi yOenuTenpHO JOKa3aHa MOJIOKH-
TeJbHas POJIb OMOJIOTHYECKUX MpenaparoB, MOTyUYeH-
HBIX Ha OCHOBE OaKTepuii, IpHOOB, a TaKXe MPOIYKTOB
UX SKM3HEACATENbHOCTH ISl CEeJIbCKOrO XO3siicTBa ¢
LeNblo0 0OpbOBI M CHHIKEHHSI YHCIIEHHOCTH BPEIOHOC-
HBIX 00BEKTOB, CHIIKAIOIINX YPOXKAHHOCTh U Ka4€CTBO
npoxaykiuu [1; 2].

MaccoBast XUMH3allUsl CETbCKOTO XO35HCTBA OTpHU-
LaTeJIbHO CKa3ajach Kak Ha MOYBEHHOHW OHOTe, Tak W
Ha KU3HEACATENBHOCTH MOJE3HBIX HACEKOMBIX-OIbI-
auteneif. OcoOeHHO OCTpo 3Ta MpodieMa BO3HHUKIIA
npu rudenu muen B CLIA, bpasunun, Kurae, Utanun
1 HEKOTOPBIX 3aMajHbIX CTpaHax.

Cpenu MoJe3HBIX MUKPOOPIaHU3MOB UMEIOTCA aK-
TUHOMHIIETBl — 3TO OPraHU3MBI, UMEIOIINE MPOKaAPH-
OTHBIN TUN KJIETOYHON OpraHU3alui, MUKPOCTPOCHUE
IPaMITOJIOKUTEIBHOTO THITA, 00pa3yolHe BETBAIIUICS
munenuit quamerpom 0,4-1,5 mxMm. K kinaccy akTuno-
MHIIETOB OTHOCSIT MHOKECTBO OaKTEpHii C pa3INnYHbIM
CTpocHHEM KIeTOK. M3BecTHO, uto Tpudskl, Oerskovia,
Cellulomonas npy HaNW4YMU KUAKOU cpensl (hopMu-
PYIOT MOJBMXHBIE MAJOUYKU. A €ClIM cpefla CTyAEHH-
cTas Ha arape, TO ()OPMHUPYIOT pa3BETBICHHBIC HUTH.
[Tonassitoriee OONMBITMHCTBO BHUJIOB aKTHHOMHIIETOB
HUMEIOT BETBSIIMNCS, YTOHYSHHBIH MHULEIUH. AKTHHO-

MHIETHI 00/1a/1al0T CIIOCOOHOCTHIO IPOHUKATH B 30HBI
C OTCYTCTBHEM NHTATENIBHBIX BEUIECTB, IOTOMY 3TH
BU/Il MUKPOOPTaHW3MOB MOTYT BCTpEYaThcs B TIpe-
CHOBOJ/IHBIX BOZIOEMAX, B MOPSIX, BO3AyXe U MmouBax [2].

B nouBe n pacTuTENBHBIX CyOCTpaTax akTHHOMHIIE-
TBI NIPEACTABIICHBI JIOCTATOYHO IIMPOKO (comeprkaHue
ux B mouse cocranisieT 25—40 % ot uncia BceX MUKPO-
opranu3MoB). [IpeacraBuTesIn MHOTHX YacTO BCTpeya-
€MBIX BHJIOB, POJIOB AKTHHOMUIIETOB OBLIM BBIICIICHBI
13 MOYBEHHOM cpensl. [1pu pactipeniesieHun 1o oYBeH-
HOMY TOPH30HTY TTOJABIISIONIEE X YHUCIIO MIPEACTaBIIe-
HO pozioM Streptomyces.

I'maBHast (pyHKIMS aKTHHOMUIIETOB — PA3JIOKEHUE
CJIOXKHBIX IOJIMMEPOB, TAKUX KaK JIMTHWH, [EJUTIONIO-
3a, TYMYCOBBIE COEAMHEHHS, a TaKXe CIIOCOOHOCTh
pasnaratb  CeJIbCKOXO3SIHCTBEHHBIE  OpraHHYECKHe
OCTaTKH. AKTHUHOOAKTEPHU CIIOCOOHBI CHHTE3HPOBATh
MIUTMEHTHI KOPHYHEBOTO I1BeTa (MEJIaHWHBI), KOTOpPBIE
SIBJISTIOTCSI. XOPOIIMMH TIPEIIIECTBEHHUKAMH TYMHHO-
BBIX BELIECTB, HI'PAIONINX 3aMETHYIO POJIb B CO3JIaHUU
MOYBEHHOTO I1o10poaust. IIpokapuoTndeckne rpuosl,
(hopMupyronHe MULETUH, IPUHAMAIOT y4acTHE B BbI-
paboTKe (U3HOIOTMYECKH aKTUBHBIX BELIECTB, BOC-
CTaHABJIMBAIOT a30THOE PAaBHOBECHE IMOYBBHL. AKTHHO-
OakTepun CIIOCOOHBI K CHHTE3Y aHTHOWOTHKOB, a TaK-
K€ CHHTE3Y 3K30THIPOIUTHISCKUX (hepMeHTOB [3; 4].

HezaBucumo OT IIMPOKOTO  MeTabOIMYECKOro
MOTEHIINAJA Y aKTHHOOAKTepHH, a Takxke 3pPpeKTUBHO-
CTH PAcIpOCTPAHEHUS] X CIOP U BPEMEHHOTO OTCYT-
CTBHSI TUTATEIIBHBIX BEIECTB, KOJIMYECTBO NPETApaToOB
Ha OCHOBE aKTHHOOAKTEpWH Ul pOCTa PacTeHUH Bce
€Ile OTPaHIUYCHO.
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Cpenu N3y4eHHBIX MUKPOOHBIX OMOaKTHBHBIX BTO-
puuHBIX MeTabommToB okoso 9000 BeIpabaThIBarOTCA
akTHHOOakTepusiMu, u3 Kotopeix 80 % Hemocpen-
CTBEHHO OTHOCSTCSI K poxy Streptomyces. Murnenuaib-
HBIE TIPOKAPUOTHI MMEIOT HIMPOKOE PACIPOCTPAHEHNE
B TPHUPOJIE, MHOKECTBEHHOE (YHKIMOHAIBHOE Da3-
HOOOpa3ue, BEICOUANIITyI0 OMOCHHTETUIECKYIO aKTHB-
HOCTBh M TpocToTy 00padotku. M3 3200 m3BECTHBIX
MPOAYIEHTOB aHTHONOTHKOB 2100 — akKTHHOOAKTEPHH.
Muorue MeTa0oInuThl, KOTOPBIE CHHTE3UPYIOTCS aKTH-
HOOAKTepUAMH, 00Iaal0T AHTHONOTHIESCKUMH (@HTH-
MUKPOOHBIMH, aHTUBHPYCHBIMH) CBOHCTBaMH [1; 2].

AHTHOMOTHKH — 3TO CIEHMU(PHYECKUE MPOTYKTHI
KHU3HEIESATEIbHOCTH OPTraHW3MOB, OOJaJaroNINe IIH-
pOKOH (PU3MOTOTHYECKON AaKTUBHOCTHIO IO OTHOIIIE-
HUIO K OINpPEAEICHHBIM TIPyNIaM MHKPOOPraHU3MOB
1 CEJEKTHBHO CHIKAIOT MX POCT WM B TIOJHOH Mepe
CIEPKUBAIOT WX pa3BUTHE. AHTHOMOTHKH OKa3bIBAaIOT
CHJIbHOE BIIMSIHUE HAa PACTCHMUS, TOBBIMIAsI POCT U MOA-
JIEp’KMBasl YBEIMUEHUE ypOKalHOCTH. V3BECTHO, UTO
«CTpenToMUIMH» — OIWH U3 MEPBBIX aHTHOMOTHKOB,
MIPUMEHSEMBIH C TIeTBI0 3aIUTHI PACTEHHUI, — OBLI IT0-
JydeH Ha OCHOBE Streptomyces griseus, TOCIEIHUN
MIPUMEHSIICS OT OAKTEPHO30B Ha TIOAOBBIX U OBOITHBIX
KynsTyp B Anonnn, Aurmmu, Uaanu, CILIA u qpyrux
ctpanax. C 1961 roga B SImOHUH BRIPAIIUBAIOTCS aKTH-
HOMMIIETHI, faroniue antnomnotuk Blastikidin-S [3-5].

W3 poccuifcknx aHTHOMOTHKOB IIUPOKOE PacIpo-
cTpaHeHHe Nonmydms «PUTOOAKTEPUOMHUIIUHY, TIPOLY-
OUpPYEeMBI mTaMMoM Streptomyces lavendulae 696. B
HacTosIIee BPEMs ITPOU3BOIUTCS Onomnpemnapar «Puro-
naBuH-300» HAa OCHOBE PaCCMOTPEHHOTO aHTHOMOTHKA.

B Poccun 3ameTHO pacTteT HMHTEpPEC K HOBBIM
mTaMMaM aKTHHOMHIIETOB, UMEIOIINX MAaTOT€HHBIA 1
TOKCUYHBIM XapakTep M K crpentomuueram. MUKpo-
OMOTIOrNYECKOll MPOMBIIIIICHHOCTBIO MOTy4Y€Ha CEpHst
MHKpPOOHOJIOTHYECKUX Tpemnaparos: «boppennanny,
«Anernuny, «Jletapmumy, «AKTHHHHE», «ABEpMeK-
tHHY», «[Tmobepuny, «Xpusoman» n psaa apyrux. Cuam-
TAeTCs, YTO TPUOBI POfia CTPENTOMHUIIETOB B CBSI3H C
OonbIoi MeTaboIMYeCcKO aKTUBHOCTHIO MMEIOT IH-
pOKOE IPUMEHEHNE B MUKPOONOIOTHH.

AKTHHOOAKTEepHH, KaK M HEMHIENUANbHBIE Oak-
TEpUH, UMEIOT CHITy B3aMMOAEHCTBUS B OpraHM3alMN
C JIpyTMMH OPTaHU3MaMH KaK B €CTECTBEHHBIX, TaK U
B ONBITHBIX YCJIOBHAX. AKTHHOOAKTEPHUH B YCIOBHUSIX
00beIMHEHNS CIIOCOOHBI CO3/1aBaTh CUMOHMO3EI, HEIIO-
CPEACTBEHHO MEHSS CBOIO MOPQOIOTHIO M (YHKIIHO-
HaJIbHYIO aKTUBHOCTb.

[uanobakTepun ¥ MHILETHAIbHBIE aKTHHOOAKTe-
puM IPUBJIEKAIOT BHUMAHHUE HUcciaenoBareneil. Aibro-
nHaHOOaKTepHaIbHBIE COOOIIECTBA MUKPOOPTaHIM3MOB
o0agaroT OOIBIION MPOAYKTUBHOCTEIO, B TOM 3BEHE
HCTOYHUKOM (POTOTPO(HOTO areHTa BBICTYMAIOT ITH-
aHoOakTepnu, COCcOOHBIE K CHHTE3Y OPTaHUYECKOTO
BemecTsa. [locneqHee sBISETCS HCTOUHUKOM YIIIEPO-
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Jla, a TaKXKe 3HEPruu. B KauecTBe KOMIOHEHTOB JUIS
(hopMHpPOBaHUS SKCIIEPUMEHTAIBHBIX HAHOOAKTEPH-
AJIbHO-aKTHHOMUIIETHBIX aCCOIMAIMH IeJIeco00pa3Ho
UCTIONb30BATh KYyJIBTYPHI, BBIICICHHBIC U3 MPUPOIHBIX
9KOCHCTEM, TJ€ OHH MOTYT aJalTHPOBATHCS APYr K
JIpYTY JUINTETHHOE BPEMSI.

JloxazaHo, uto KyneTypa Fisch. muscicola He oxa-
3bIBAET CYIIECTBEHHOTO BIMSHMS HA KOPHEBYIO CHCTE-
My TIPOPOCTKOB, HO OBIIO BBIIBIEHO, YTO KyJIbTypa
CTPENITOMHIIETOB ITPUBOANT K CHHKCHHUIO TOTO ITOKa-
3arens. HOKyInpoBaHUe ceMsH KyIbTypaMu S. wed-
morensis + Fisch. muscicola, Ha0060poT, yBeIMINBAET
pa3mepsI KopHei [1; 2].

Cpenn MHOTOOOpa3mst poma Fusarium wMeeTcs
HEMallo (UTONMATOTEHHBIX INTAMMOB, CIIOCOOCTBYIO-
KX TMOBPEXICHNUIO PACTEHHH DPa3IWYHBIX BHIOB H
CEMEHCTB, KOTOPOE MPOSIBISETCA B BUAE CTEONEBBIX U
KOPHEBBIX THHIIEH [1].

Haubompmmii Bpex ceMeHaM HaHOCHT (Qy3apH-
03. B pesynbrare moBpexxaeHust ceMsiH TpudaMu poza
Fusarium 3aMeTHO CHW)XaeTCs BCXOXKECTh CEMSH,
YXYAIIAeTCs] KOPMOBOE W TIMIIEBOE JOCTOMHCTBO 32
cdeT 00pazoBaHUS B XOJ€ JKU3HEACATEIIFHOCTH Tpubda
MHKOTOKCHHOB, KOTOPBIE MOTYT BBI3BAaTh CEPbE3HBIC
otpasnenus [2—10].

MukpoOHonorndeckre mpenaparsl Co34ar0T Ha OC-
HOBE OTCEJIEKTHPOBAHHBIX YEJIOBEKOM KOJIOHHH HIIN
KJIETOK MHKPOOPTaHM3MOB C LCHHBIMH CBOWCTBaMH,
MHUKPOOPIaHU3MbI 4acTO BBIPALIMBAIOT Ha CIICIHAJb-
HBIX MCKYCCTBEHHBIX >KUAKOCTHBIX IUTATENBHBIX Cpe-
nax. KoHumeHTpanmsi MHKpOOPTaHH3MOB JOCTATOYHO
BBICOKasi: Ha | il wim | T mpemapara MpUXOANUTCS 10
1-5 mupx kaerok [11].

OCHOBY MHKPOOHMOIIOTHYECKHUX TPETapaToB MOTYT
COCTaBIISITh IIPHOHBI, BUPYCHI, OAKTEPUH, aKTHHOMUIIE-
THI, TIaHOOAKTEPUH, BOIOPOCIH, TPHUOBI, a TaKXkKe TPO-
JTYKTBI MeTa00IM3Ma MUKPOOPTaHM3MOB.

B Hacrosimee BpeMsi MUKpOOMOJIOTHYECKAst MPO-
MBIIIIEHHOCTh MOIYYaeT OJHO- U MHOTOKOMITOHEHT-
HBIE TIPETapaTsl U3 OJHOTO MIIM HECKOJIBKUX MITAMMOB
Pa3HBIX MHUKPOOPraHU3MOB. [Ipy BBIAEIEHHH HOBBIX
IITaMMOB B TIEPBYIO OYEpEb BBLACIAIOT T€, KOTOPBIE
CHOCOOHBI K aCCHMUIIALINN aTMOC(EpHOT0 a30Ta, CHH-
Te3y OMOJIOTMYECKH aKTHBHBIX BEIIECTB, MHIMONPOBa-
HHUIO POCTa (PUTOIIATOTCHOB M OZHOBPEMEHHO OKa3a-
HUIO CTUMYIIHPYIOIIETO BINSHUS Ha POCT KyJIBTYPHOTO
pactenus. LleHHbIEe IITAMMBI MUKPOOPTaHU3MOB JI0JIXK-
HBI JIETKO ITPUCTIOCA0INBATHCS K HOBBIM, N3MEHUBILIM-
Csl yCIIOBUSIM OOWMTaHMs, BCTYNaTh B CHMOMOTHIECKNE
CBSI3U C pacTeHHEM-X03siiHOM [ 12].

B cBoro ouepenp, mpenaparsl HA OCHOBE MHUKPO-
OpPTaHU3MOB MOTYT OKa3bIBaTh Pa3HOHAIPABICHHBIC
BO3JEMCTBUS: CTUMYJIMPOBATh POCT HAJ3€MHOM 4acTu;
UMETh PU30TeHHBIN 3(h()EeKT; MOBHIIIATH afaNTaANI0 K
OKpY’Karolllel cpene, B TOM YHUCIE CTPECCOyCTONYM-
BOCTB IIPU MEPECAIKE, IMMYHHUTET K HHPEKIUAM; PUK-
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CHpOBaTh C MOMOIIBI0 MHUKPOOPIaHM3MOB pPa3JIM4HbIC
BEILIECTBA; Pa3jiaraThb OTXO/bl; YBEIMUUBATH [IOYBEHHOE
IUIOIOPOIKE; OCYIIECTBISITE Onopemeauaruto [11-13].

Cepbe3HbIMM MOMEHTAaMH IIPU  HUCIIOJIb30BAHUH
MHUKPOOPIaHU3MOB TaKXKe SIBJISIIOTCSI MX CIIOCOOHOCTH
K aJre3ud Ha MMOBEPXHOCTHU KOPHEH, XeMOTaKCHC PH-
300aKkTepuil B HANpaBIEHHH KOPHEBBIX JKCCYNATOB U
npuemseMasi CKOpOCTh Pa3MHOXKEHHUSL.

B ocHoBy Onomerona MOJIOKEHO CHI)KEHHE YHC-
JICHHOCTH TIaTOreHHOW MH(EKIMU 3a CUeT JesTEIbHO-
CTH MHKPOOPTaHU3MOB — aHTAarOHUCTOB.

Ceifuac ILUPOKO MPUMEHSIOTCS IITAMMBI [TOJIE3HBIX
MHKpPOOpPIraHM3MOB Ha OCHOBE pPOJOB Pseudomonas,
Lactobacillus, Agrobacterium, Candida, Streptomyces,
Bacillus u npyrux, cnocoOHbIX 00poThCs ¢ huTonaro-
reHHoi uadekmei [11].

buonpenaparel 1 ux manas KOHIEHTpalus Jeu-
CTBYIOIIETO BEIECTBA SIBJISIOTCS JKOJIOTHYECKU 0e3-
OIIACHBIMH CpeJICTBaMK 3aiuThl. [TomuMo 3Toro, mpe-
naparsl CioCOOHBI MOBBILIATH YCTOHYMBOCTD PACTEHUI
K HeOJIaronpHsiTHHIM (PaKTopam.

MHOroNIeTHUH OMBIT HCHOJIb30BAaHUS OHONECTH-
L[1JIOB OTEYECTBEHHOI'0 M 3apyOeKHOT0 MPOU3BOJCTBA
JIOKa3aJl UX 3alUTHYIO POJIb MO OTHOIIEHHIO K KYJIb-
TYPHBIM pacTeHUsIM. B HacTosiliee BpeMsi OCYyILECT-
BJICHO IPOM3BOJICTBO MMIIOPTHBIX M OTEYECTBEHHBIX
Ouorpenaparos:

— Buabl rpuba poxpa Bacillus: «Cepenanay», «Ko-
muak» (Bacillus subtilis, CIIIA), «Puso-miocy (B.
subtilis, Tepmanus), «bakrodury, «durtocnopun» (B.
subtilis, Poccus),

— Bugbl rpuda Trichoderma: «buo-pyryc»
(Trichoderma spp., benvrus), «bunad-T» (7. harzianum
u 1. polysporum, seuns), «buorpex» (7. harzianum,
CIIA);

— BuIbl rpuba poma Pseudomonas: «llmanpus»
(Pseudomonas fluorescens, benapycs, Poccusi);

— BuUIbl poma Streptomyces: «DUTOIABUH»
(S. griseus, Poccus) [3—10].

buodynrumun «®durocriopuH-M»  (ITpou3BoICTBA
HBIT «bamlukom») Ha ocHOBe 3HIO(DUTHOH Oak-
tepun B. subtilis 26]] ucnonab3yercsi NPOTHB MHOTHX
IpUOHBIX U OaKTepUuabHbIX 00JIE3HEH, MOBBIIIAET yPO-
BEHb UMMYHHUTETA PACTCHUH.

«IInanpus» (mpoussoactsa OOO «buorexarpo») —
npenapar Ha ocHoBe Oakrepuu P fluorescens, Kak u
«®DurocriopuH-M», BbICTynaer B 60pbde ¢ TpuOHBIMU
u OakrepuanbHbIMK Oosie3Hsivu [11].

«Tpuxonepmun» (mpoussonctBa OOO «buorexa-
rpo») — Ouorpernapar Ha OCHOBE MUKPOMHIIETOB pojia
T. lignorum. B xauecTBe aKTUBHOI'O BELIECTBA BBICTY-
Mat0T AHTUOMOTHKH, NPOAYLHpYyEeMble TpuOaMH, Ko-
TOpBIC YHUYTOXKAIOT BO3OyauUTEICH OOJe3HeH (THUIH,
UHQPEKIUH, MAKPOCIIOPHO3 U [Ip.).

IIpenapatel, nonyuenusie kommnanuen OO0 «bu-
cosibu-Murep», comepkar B ocHoBe B. Subtilis.
Cpenu HUX:

— «bucon6ouCan» — OHOJIOTUYCCKHUNA (PYHTHIIHI.
Janublit npenapar 3¢ QekTuBHO OOpercsi ¢ KOopHe-
BBIMU THWISIMH, (y3apro3oM, GpuTOPTOpO30M, reib-
MUHTOCIIOPHO30M, YEPHOM HOXKKOH, LEPKOCIOPO30M,
MYYHUCTOU POCOii, IIEPOHOCIIOPO30M U PSAOM JPYIUX
3a00JIEBaHMII;

— «bucondoullucexkT» — OMOJOTHMYCCKUI WHCEKTH-
LUl JUIsL PETYJUPOBAHMS YHCIEHHOCTH HACEKOMBIX
Bpenuteneii [11].

Haykoli u npaxTukoii 10kazaHo, 4To Haubosee 3¢-
(heKTHBHO UCIIOJIB30BATH MTOJIY4YEHHBIE COBPEMEHHBIMHU
METOAaMH CEJIEKIIMU COpTa, UMEIOINE UMMYHHUTET K
MaTtoreHaM, TeM CaMbIM CHIDKasl MEeCTHLUIHBIN Ipec-
CHHI' Ha OKPY)KaIOIIYI0 CPEIy U I0JIy4as KOJIOrHYe-
cku Oe3onacHyto npoxykuuto [14-17].

Llesb paboThl — M3yueHHE aHTArOHUCTUYECKON aK-
TUBHOCTHU IpENaparoB U MUKPOOPraHW3MOB, UCIIOJb-
3yEeMBIX JIJIsl THOKYJISILIMK CEMSIH stuMeHst copra PogHuk
IIpukamps.

MeTonosorusi 1 MeToabl ucciaenopanusi (Methods)

B kauecTBe 0ObeKTa MCCIIEIOBAHUI HMCIOJIB30Ba-
JCh ceMeHa s;uMeHs copra Ponnuk Ilpukames. Hccne-
JIoBaHusI mpoBoawiuck B iepuos ¢ 2020 mo 2023 rog.

Jliist uHGUIMPOBAaHUSI CEMSIH HMCIIOJIb30BaIM OJIMH
U3 CaMBbIX OINACHBIX (puTOMaTOreHoB Fusarium culmo-
rum. UaduuupoBanne 3epHOBOK IPOBOJAMIN METOIOM
ONy/JIPMBAHMsl Ha 3apaHee BBIPAILCHHBIX Ta30HaX B
yawikax Ilerpu. Tutp npomnaryn MUKpoMuIeTa COCTa-
Bu 5,8-10° ki/muL.

B pabore aist 00pabOTKH ceMsiH MPUMCHSITUCH M-
nopTHeie npenaparbl: «Pmynumakcy, «Cenect Tom,
«CuHkIEpY.

W3 ucrouHnKoB OMOAreHToB Jyisi 00pabOTKU CeMsiH
UCIIOJIb30BAJIM KOMIIOHEHTHI Ha OCHOBE:

— uua”oOakrepul Fischerella muscicola w3 xoin-
JIEKIIMOHHOTO  ()OHJA MHUKPOOPraHM3MOB Kadeapsl
OMOJIOTMHU PACTEHUI CENEKIIMU U CEMEHOBOJICTBA, MH-
kpoouosorun Bsrckoro 'ATY. Usyuenune Fischerella
muscicola TOKa3aa0, 4TO JAHHLI BHJ CIIOCOOEH K
OBICTPOMY HapallMBaHUIO OMOMACCHI, COXPAHSS JIOJI-
I'yl0 aKTHBHOCTh. lcmonb3oBaHue LMaHOOAKTEPUU
Fischerella muscicola noka3zano ee MOJOKUTEIbHYIO
AQHTAarOHUCTUYECKYI0 aKTHBHOCTH M0 OTHOUICHHIO K
rpubam pona Fusarium;

— Mukpomuuera Trichoderma sp. N3 KOJJIEKLUOH-
HOro ()OHJAa MUKPOOPTaHU3MOB Kadeapbl OHOIOrHU
pacTeHuil CeJeKUUH W CEMEHOBOJCTBA, MHKPOOMO-
norun Bstckoro TATY. Panee npoBeneHHbIE HCcle-
JIOBaHMS J0Ka3allk, YTO TpHXoJepMa odnagaer (puro-
CTUMYJIUPYIOLIMMH, aHTHOAKTEPUAIBbHBIMH, ITPOTHBO-
MHKOTHYECKUMU cBoiicTBamu. [lepen ucnonb3oBanuem
ompenemnstta TATp (2-107 Kr/mu).

[TpopamuBanue MPOBOANIOCH B pyJIOHaX (PUIBTPO-
BaJIbHOU OyMaru B TEpPMOCTATE IO OOIIEIPUHATON Me-
tomuke cormacHo ['OCT 12044-93 «CemeHa cenbCKo-
XO3SICTBEHHBIX KYJIBTYP».
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Tabmuua 1

BmusiHue npoTpaBuUTelId Ha CTeNleHb NOPAa’KEHNA IIPOPOCTKOB AYMEHA

KonnyecTBO mMopaskeHHBIX
Bapuantbl BexoskecTn, HPOPOCTKOB, %o
OMBITA % F . Helminthospo-
usarium .
rium
1. KouTpois (6e3 00padboTkw) 92,0 42,0 12,0
2. Kontponsb (cemena naduupoBanuble Fusarium 90,0 58,0 -
culmorum)
3. Cunkiiep 96,0 30,0 4,0
4. Cenect Tom 97,0 20,0%* 2,0
5. @yauMakc 95,0 28,0 6,0
6. Trichoderma sp. + Fischerella muscicola 95,0 34,0 6,0
7. Fusarium culmorum + cuHKIep 93,5 34,0 6,0
8. Fusarium culmorum + Cenect Tom 94,0 28,0% 2,0
9. Fusarium culmorum + drynuMaxc 93,0 36,0 10,0
10. Fusarium culmorum + Trichoderma sp. + Fischerella 92,0 30,0* 18,0
muscicola
Ipumeuanue. * Yposenv seposmuocmu P > 0,95.
Table 1

The effect of the mordant on the degree of damage to barley seedlings

Options Germination, Number of affected seec{lings, %
experience % Fusarium Helminthospo-
rium
1. Control (without treatment) 92.0 42.0 12.0
2. Control (seeds infected with Fusarium culmorum) 90.0 58.0 —
3. Sinkler 96.0 30.0 4.0
4. Selest Top 97.0 20.0* 2.0
5. Fludimaks 95.0 28.0 6.0
6. Trichoderma sp. + Fischerella muscicola 95.0 34.0 6.0
7. Fusarium culmorum + Sinkler 93.5 34.0 6.0
8. Fusarium culmorum + Selest Top 94.0 28.0* 2.0
9. Fusarium culmorum + Fludimaks 93.0 36.0 10.0
10. Fusarium culmorum + Trichoderma sp. + Fischerella 92.0 30.0* 18.0
muscicola

Note. * Probability level P > 0.95.

O0paboTKa ceMsiH MpenaparaMy BeJlaCh B TCUCHHUE
CYTOK B CYCIIEH3WH IIPEraparoB U MUKPOOPraHU3MOB
COIJIACHO BapHaHTaM OIbITA:

1. KouTposs (63 00paboTKH).

2. Konrpoub (cemena, nHQUIMpPOBaHHbIC Fusarium
culmorum).

3. Cunkiiep.

4. Cenecrt Tom.

5. ®nynumakc.

6. Trichoderma sp. + Fischerella muscicola.

7. Fusarium culmorum + CUHKIIEp.

8. Fusarium culmorum + Cenect Tom.

9. Fusarium culmorum + ®nyaumaxc.

10. Fusarium culmorum + Trichoderma sp. +
Fischerella muscicola.

CeMeHa NOMENIAIH B PYJIOHBI U3 (DUIIBTPOBAIILHOI
OyMaru B 4eTHIPEXKPAaTHOM MOBTOPHOCTH. YUETHI U Ha-
OJTIO/ICHY ST TPOBOJIMIIMCH HA 8 CYTKH TMOCIE 3aKIaIKH.
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Pesyabrars! (Results)

AHanu3 JaHHBIX TOKa3all, YTO CEMEHa B KOHTPO-
Je ObUIM B CHJIBHOW CTENICHM 3apakKeHbl MUKPOMHIIE-
Tamu — 42 % 06e3 UCKyCCTBEHHOTO MH(UIIMPOBaHUS 1
58 % npu naunupoBannu (Tadmuna 1).

B BapmanTe ¢ nHQUINPOBAHHBIMA CEMEHAMH JIa00-
partopHast BcxoxecTh Obuta Hanmenbmmas — 90 %. [Ipn
00paboTke TpemaparaMu JIaOOpaTOpHAs BCXOXKECTh
Kxonebanacek oT 92 1o 97 %. Haubospimast BCX0KECTh
97 % ormedanach mpu 00pabOTKE CeMsH MperapaToM
«Cemect Tom» ¢ Tpems OEHCTBYIONMMH BEIIIECTBAMH,
HanMeHbIas 92 % — B BapuaHTe, r7e WHPUIMPOBAH-
HBIE CEMEHA WHOKYIMPOBAIM CYCIIEH3HWEH Ha OCHOBE
Trichoderma sp. + Fischerella muscicola.

Hamnbonee >pdexTnBHEIME TIpH 00pabOTKE CeMSH
OBLTH XMMUYECKIE TIperapaTsl Ha eCTECTBEHHOM (OHE
6e3 wHpumupoBaHus «Dmynumakcy, «CHHKIEp» U
«Cemnect Tom». KonmndecTBo mopakeHHBIX IIPOPOCTKOB
cocrasuio 20-30 %.
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Tabnuna 2

PocTperynupyiloniee geiicTBie NpenapaToB Ha ceMeHa TYMEH

JliimHa npopocTKoB Jl1uHa kopHeii
Bapuantbi % K % K
o™ KOHTPOJIIO o™ KOHTPOJIIO

1. Konrpous (6e3 00paboTkn) 6,9 100 10,9 100

2. KonTpons (cemena nabunmpoBanusie Fusarium culmorum) 6,1 100 10,4 100

3. Cunkiiep 8,2 119 11,7 107

4. Cenect Ton 9,6* 139 13,2% 121

5. ®nyaumakc 9,3% 134 12,5 114

6. Trichoderma sp. + Fischerella muscicola 7,2 99 12,6 115

7. Fusarium culmorum + CUHKIICD 9,3* 152 14,8* 142

8. Fusarium culmorum + Cenect Ton 8,4% 137 14,3* 137

9. Fusarium culmorum + ®@aynuMakc 8,3 136 13,3 128

10. Fusarium culmorum + Trichoderma sp. + Fischerella 9,0% 147 11,5 110
muscicola

IIpumeuarue. * Yposenv seposmrocmu P > 0,95.
Table 2
Growth-regulating effect of drugs on barley seeds
Options The lengt_h The length
experience of the seedlings of the roots
cm | %to control | cm | % to control

1. Control (without treatment) 6.9 100 10.9 100

2. Control (seeds infected with Fusarium culmorum) 6.1 100 10.4 100

3. Sinkler 82 119 11.7 107

4. Selest Top 9.6* 139 13.2%* 121

5. Fludimaks 9.3* 134 12.5 114

6. Trichoderma sp. + Fischerella muscicola 7.2 99 12.6 115

7. Fusarium culmorum + Sinkler 9.3% 152 14.8%* 142

8. Fusarium culmorum + Selest Top 8.4%* 137 14.3* 137

9. Fusarium culmorum + Fludimaks 8.3 136 13.3 128

10. Fusarium culmorum + Trichoderma sp. + Fischerella 9.0* 147 11.5 110
muscicola

Note. * Probability level P > 0.95.

Hammenpmiee nmopaskeHune 6bU10 Tpu 00paboTKe ce-
MsiH nporpasuteneM «Cenect Tom» — 20 %. Ipu 3apa-
JKCHUU CEMSH CMECBIO TperaparoB Trichoderma sp. +
Fischerella muscicola pactpoctpanenue (y3apuyma
66110 Ha ypoBHE 34 %.

Bo Bropom Onoke uccnenoBaHuii ¢ HHOUITUPOBAH-
HBIMH CEMEHAMM 3apaXEHHOCTb CEMsIH B KOHTpPOJIE
coctaBuia 58 %, a mocie oOpabOTKH XUMHYECKUMHU
MIPOTPABUTEISIMU CHU3MIIACh 110 28-36 %. B Bapuan-
Te, e WHQHUIUPOBAHHBIE CEMEHA HHOKYIMPOBAIN
npenaparamu «Cenect Tom» u «Pnyaumaxey, — 28 %
n 36 % coorBercTBeHHO. He3HaumtenbHO ycTymuin
XMMHYECKUM MPOTPABUTEISIM BapHaHT, rae MHOUIM-
POBaHHBIE CEMEHA WHOKYJIMPOBAJIM accoluanued Ha
ocHoBe Trichoderma sp. + Fischerella muscicola, tne
3apaXXeHHOCTh MUKpoMuiieramu cocrasmiaa 30 %. Ila-
paJuIeNbHO MTPOBOIMIIN UCCIIEA0BAHUE 36PHOBOK 1 ITPO-
POCTKOB Ha HAJIMYME PACHPOCTPAHEHUSI BO3OYIUTEINS
Helminthosporium sativum.

Tak, B mepBOoM OJIOKE OIBITOB 3apaKEHHOCTH IIPO-
POCTKOB MHUKpOMHIIETOM poma Helminthosporium
sativum xomnebanach ot 2 10 6 %. MuHIManbHOE pac-

npoctpanenne Helminthosporium sativum ObBLTO 3a-
(ukcupoBaHo B BapuaHTe c mpemnaparom «Cerxect
Tom» — 2 %, Torma Kak B KOHTpoIe (00paboTKa BOMIO)
3apaXeHHOCTb Obl1a Ha ypoBHE 12 %.

He3HaunTenbHO YCTymMiI BapHaHT ¢ 0OpabOTKOH
ceMsiH Omonpenaparom Trichoderma sp. + Fischerella
muscicola — MUKOTHYECKOE€ HHPHUIIMPOBAHUE COCTaBH-
10 6 %. Ha ¢oHe HCcKycCTBEHHOTO 3apakeHUs pa3BH-
tue rpuda Helminthosporium sativum yBETHYUIOCH.
B 1o ke Bpems HU3KOe 3apakeHHe Ipu 00padoTke ce-
MSH HaOJIOIAIOCh B BapHAHTE ¢ 00pabOTKOI mpermapa-
ToM «Cenect Tom» (2 %). MakcuManbHasi — B BApUAHTE
¢ HHOUIMPOBAHHBIMU CeMeHaMu + Trichoderma sp. +
Fischerella muscicola — 18 %.

[Tpn aHanu3e BIMSHNASA MUKPOOHBIX IIPENAapaToB Ha
MOp(OMETpHUIECKHE MOKa3aTenn ObIII0 YCTaHOBICHO,
YTO JJIHA TPOPOCTKOB Kojebamack oT 6,1 1o 9,6 cMm.
CrumMynupyromiee JeficTBHE Ha MPOPOCTKH OKa3aiId U
XMUMHYECKHE TPOTPABUTENN CeMsiH. Tak, mpemaparsl
«Cenect Tom», «DiryanmMaxcy CTUMYIHPOBAIN PAa3BH-
THE TPOPOCTKOB, JJIHHA Koiebanack oT 9,3 1o 9,6 cm
10 CPAaBHEHMIO C KOHTpoJsIeM. B Oiioke ombIToB ¢ nH)H-
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UPOBAaHHBIMU CEMEHAMH BBICOTA POPOCTKOB B BapH-
aHTaX C XHMUYECKHMH NPOTPABUTEIISIMU CHU3MJIACh Ha
0,7-1,0 cM (Tabmuma 2).

O0paboTka wHPUIIUPOBAHHBIX ceMsiH Irichoder-
ma sp. + Fischerella muscicola ctumyaupoBaa pa3Bu-
THE ITPOPOCTKOB, UX BBICOTA MPEBBIIIAJIA 3TOT IT0Ka3a-
Tesb B KOHTpoe Ha 47 %.

Puszorennslii a¢dexr nposBuiics B OIOKEe BapuaH-
TOB 0e3 nHpHuuUpoBaHus ceMsiH. Tak, JyInHa KOpHEl y
pacTeHuil ATUX BapuaHTOB yBenuuuiach A0 20 % mo
CPaBHEHUIO C KOHTPOJIEM.

Oocy:xnenue u BbIBoAbI (Discussion and Conclusion)

MunumMajbHOe pacupocTpanenue Helminthospo-
rium sativum ObLI0 3a()UKCUPOBAHO B BAPHAHTE C Ipe-
napatom «Cenect Tom» — 2 %, Toraa xak B KOHTpOJE
3apa’keHHOCTh cocTaBuia 12 %. He3nauurensHo ycTy-
U1 BapuaHT ¢ 00paboTKOil cemsiH Ouornpenaparom

P
<« Arpapusui pectuux Ypana. 2024. T. 24, No 05

Trichoderma sp. + Fischerella muscicola — muxoTuue-
ckoe uHGUIMPOBaHUE cocTaBWwiIo 6 %. MuHUMaIbHAS
pacnpoCTpaHeHHOCTh TOCie MH(DUIMPOBAHUS COCTa-
Buiia 2 % npu 00paboTke cemsiH npenaparom «Cernect
Torm», MakCHMaITbHAS — B BAPUAHTE C HHPHUITUPOBAHHBI-
Mu ceMeHamu Trichoderma sp. + Fischerella muscicola
(18 %).

Pocroctumynupyromniee IeHCTBHE Ha TPOPOCTKH
OKazasli XMMHYECKHE MPOTpaBuTen cemMsH. Tak, mpe-
napatsl «Cenect Tom» n «®DryauMakc» CTUMYIHPOBA-
JIM pa3BUTHE MPOPOCTKOB, [UIMHA Kosiebanach ot 9,3 no
9,6 cM IO CPaBHEHMIO C KOHTPOJIEM.

O0paboTka ceMsH OuomnpenaparaMd Ha OCHOBE
rpuboB Trichoderma sp. + Fischerella muscicola ctu-
MyJIHPOBaja Pa3BUTHE IPOPOCTKOB, HX BBHICOTA MPEBbI-
I1aja 3TOT MOKa3aTelsb 10 CPABHEHHUIO C KOHTPOJEM B
1,5 paza.
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N3ydyeHue BJIUSAHUS YPOBHS IKCIPECCUH
reHOB AKBANIOPUHOB HA KAa4eCTBO CEMEHM
OBIKOB I'OJIIITHUHCKOM MOPO/BI

O. 10. Bapxosa™, JI. A. Crapukosa, /. B. Yucrakosa

Bcepoccuiickuit HayYHO-UCCIe[OBATEIbCKUI MHCTUTYT TeHETUKM Y PasBeJeHN I )KMBOTHBIX —
¢umman defepanbHOrO NCCIEOBATEIBCKOTO IIEHTPa )KIBOTHOBOAICTBA —

BIVIK umenn akagemuka JI. K. Opucra, Cankr-Iletep6ypr, Poccus

“E-mail: barkoffws@list.ru

Annomayusa. 1eanb ucciaenoBanus — OLIEHKA BIUSHUS T€HOB-KaHIUIATOB, KOIUPYIOMIMX akBanopuHbl (4AQP):
AQP3, AQP7 n AQP11, accounupoBaHHbIX C IT0Ka3aTesIMU KaueCTBa ClIEpPMbI OBIKOB, JIJIsI AaJbHEHIIET0 NCIOIb-
30BaHUsl UX KaK TPAHCKPUIIIMOHHBIX OMomapkepoB. Metoabl. [Ipy momMomy KOJMYECTBEHHOW MOIMMEpPa3HOM
LEMHO# peakiuu ¢ oOparHoi Tpanckpuriuei (RT-qPCR) oneHnm sKCpeccuio BHIOPAaHHBIX TCHOB HATUBHBIX U
3aMOPOKEHHO-OTTasHHBIX CIIEPMATO30M10B 7 OBIKOB TOJIIITUHCKOMN MOPO/BI M TPOBENU aHATIN3 KOPPEIAIHOHHBIX
CBsI3ell MEXJly YPOBHEM SKCIPECCUH M3y4aeMbIX T€HOB CO 3HAYMMBIMHU JUIsI BBDKUBAEMOCTH U OIUIOOTBOPEHUS
MOKa3aTeNsAMHU KauecTBa crepMbl. OlleHeHbl Takue OMOXUMHUYECKHE MOKa3aTeIl HaTUBHBIX U JEKOHCEPBUPOBAH-
HBIX CIEPMAaTO30MI0B OBIKOB, KaK MOABHIKHOCTh, MOP(OJIOTHUS KJIETOK, LIEJIOCTHOCTh MEMOpaH, jKU3HECI0co0-
HOCTb, MEMOpPaHHBI MOTEHIMA] MUTOXOHJPUH, ypOBEHb IeHepalun akTuBHbIX (hopM kuciopona (ADPK). Ha-
Y4Hasi HOBH3HA HCCIIEIOBAHUS 3aKJII0YAETCsl B TOM, YTO BIEPBBIC B HAllleil CTpaHEe OllEHEHa CBSI3b YPOBHS JKC-
npeccuu renoB AQP3, AQP7 n AQP11 ¢ noka3zarensiMy KauecTBa CliepMbl ObIKOB I'OJIIITHHCKOM nopo/sl. Pe3ysib-
Tarbl. [en AQP1] MmoxeT ObITh PEKOMEHI0BAH KaK HaJIeKHBIH TPAHCKPHUITLMOHHBIH OHOMapKep, MOCKOJIbKY HMEN
BBICOKYIO TOJIOKHTEIIBHYIO KOPPEJSIMOHHYO CBsI3b ¢ conepkanueM xuBbix (0,821, p = 0,0145), HopManbHbIX
(0,750, p = 0,0384) KJIETOK U OTPHUIIATESIILHYIO KOPPEJISILIHIO ¢ copepikanueM nedextuBnbix (—0,679, p = 0,0735),
MepTBbIX Kietok (0,821, p = 0,0145) u conepxannem ADK (-0,821, p = 0,0145) B 3aMOpOKEHHO-OTTAsIHHOW U
HaTUBHOM cniepMme. TpaHckpunt reHa AQP7 3aMOpOXEHHO-OTTasIHHOM CIIepMbI UMeJT CPETHION OTPHUIATENBHYIO
KOPPEJISILIHIO C MOKA3aTeISIMU COMCPKAHUSI MEPTBBIX criepmaro3ouioB (—0,727, p = 0,0545) u e ekToB akpoCOMBI
(-0,667, p=0,0735) Ha O1MU3KOM K TOCTOBepHOMY ypoBHE. TpaHckpunt rena 4AQP3 uMe 10CTOBEPHYIO MTOJI0KH-
TEJIBbHYI0 KOPPEJIILHIO C cofepxkanneM MepTBbIX Kinetok (0,786, p = 0,0251) 3aMOp0keHHO-OTTassHHON CIIEpMBI U
OTPULIATENILHYIO KOPPEISILUIO C COfiepyKaHueM Jie(peKTHBHBIX, MEPTBBIX KJIETOK U conepxkanreM ADK B 3amopo-
JKEHHO-OTTastHHOM U HaTUBHOMU CIiepMe.

Kniouegvie cnoga: ciepMaTo30ubl, OBIKH, OIIOAOTBOPAIOIIAs CIOCOOHOCTD, KA4eCTBO CEMEHHU, KPHOKOHCEpBa-
nus, cpensl, PHK, Tpanckpuntel, 6nomMapkepsl KpHOPE3UCTEHTHOCTH, MUTOXOHIPUH, aKBAITOPHHBI
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Study of the expression level influence of aquaporin genes
on the quality of semen of Holstein bulls

. e

O. Yu. Barkova™, D. A. Starikova, L. V. Chistyakova

Russian Research Institute of Farm Animal Genetics and Breeding — a Branch of the Federal Research
Center for Animal Husbandry named after Academy Member L. K. Ernst, Saint Petersburg, Russia
“E-mail: barkoffws@list.ru

Abstract. The aim of the study is to assess the influence of candidate genes encoding aquaporins (AQPs): AQP3,
AQP7 and AQPI1, associated with indicators of bull semen quality, for their further use as transcriptional bio-
markers. Methods. Using quantitative reverse transcription polymerase chain reaction (RT-qPCR), we assessed
the expression of selected genes in native and frozen-thawed sperm of 7 Holstein bulls and analyzed the correla-
tions between the expression level of the studied genes with indicators of sperm quality that are significant for
survival and fertilization. The following biochemical parameters of native and deconserved bull spermatozoa were
assessed: motility, cell morphology, membrane integrity, viability, mitochondrial membrane potential, level of
generation of reactive oxygen species (ROS). The scientific novelty of the study lies in the fact that for the first
time in our country the relationship between the expression level of the AQP3, AOP7 and AQP1I genes and the
quality of sperm of Holstein bulls was assessed. Results. The AQP1] gene can be recommended as a reliable tran-
scriptional biomarker, since it had a high positive correlation with the content of living (0.821, p = 0.0145), normal
(0.750, p = 0.0384) cells, and a negative correlation with the content of defective (-0.679, p = 0.0735), dead cells
(—0.821, p=0.0145) and ROS content (-0.821 p=0.0145) in frozen-thawed and native sperm. The AQP7 gene tran-
script of frozen-thawed sperm had an average negative correlation with indicators of dead sperm content (—0.727,
p =0.0545) and acrosome defects (—0.667, p =0.0735) at a level close to significant. The AQP3 gene transcript had
a significant positive correlation with the content of dead cells (0.786, p = 0.0251) in frozen-thawed sperm and a
negative correlation with the content of defective, dead cells and ROS content in frozen-thawed and native sperm.

Keywords: spermatozoa, bulls, fertility, semen quality, cryopreservation, media, RNA, transcripts, cryoresistance
biomarkers, mitochondria, aquaporins
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[ocTanoBka npodaembl (Introduction)

Ha cerommsmamii nerp mpoOiieMa COXPaHHOCTH
CIIEpPMATO30MIOB TPH TPOBENCHUH TPOLEAYp KpPHO-
KOHCEPBAILIMU CTOUT JTOCTAaTOYHO OCTPO. BBIKHM, XpsAKU 1
OapaHBI BXOJST B YHCIO KPHOIYBCTBUTEIBHBIX BHIOB,
JUI KOTOPBIX 3aMOpO3Ka M OTTaWBaHUE HECYT 3HAYH-
TenpHble pucku nospexacHus JHK myxckux ramer,
CHIDKCHHS OIUIONOTBOPSIONIEH CIIOCOOHOCTH, M TIO-
CIICAYIOIIETO 3aMHUPAHUS Pa3BUTH IMOPHOHOB, MOTY-
YeHHBIX C HWCMOJH30BAHHUEM KPHOKOHCEPBHUPOBAHHOTO
cemenu [1; 2]. B mociemnue rombl OMUKCHBIE TEXHO-
JIOTHH HAIIUTA CBOE MPUMEHEHHNE BO MHOTHX 00TacTsIX
WCCIIEIOBAaHUN — KaK (yHIAMEHTaJIbHBIX, TaK U TIPH-
KIAJHBIX. BcroMorarenbHbIE pPEMpONyKTUBHBIE TEX-
HOJIOTHH HE CTalll UCKIIOYCHHEM: BO BCEM MHpE II0-
CTOSTHHO TIOTIONTHSIOTCS 0a3bl TaHHBIX O POIN TeX HIIH
WHBIX TCHOB, TPAHCKPHUIITOB U OCJIKOB B 0OeCIeUeHUH
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KPHOPE3UCTEHTHOCTH U (DEPTHILHOCTHU IOJIOBBIX KJIe-
TOK. AHaiu3 npoduiel TPaHCKPHUIITOB CIIEPMAaTO30H-
JIOB M aCCOLMAIHS YPOBHSI SKCIIPECCHH OTIPEICIICHHBIX
PHK ¢ pa3nu4HOi KPHOPE3HUCTEHTHOCTHIO CHEPMBI —
OTHOCHTEJIBHO HOBBIH MOAXOX B JaHHOHU cdepe uccie-
noBaHuil Bo BceM Mupe [2—4]. IIpoBeneHO MHOKECTBO
HCCIICIOBAaHNH, HAIIPABJICHHBIX HA ONTHUMH3AIMIO Me-
TOJIOJNIOTUH JIOJITOCPOYHOTO XPAHEHHS CIIEPMBI, a TaK-
K€ Ha IIOUCK OMOMapKepoB KauecTBA CEMEHU CEJIbCKO-
XO3AHCTBEHHBIX KMBOTHBIX M YEJIOBEKa, B TOM YHCIE
OOHapy>KeHbI TeHbI U OClIKH, OTBEYAIOIINE 32 KPUope-
3HUCTEHTHOCTh. Kpome TOro, HeKOTOpbIe TPAHCKPHIITHI
CIEepMAaTO30HI0B MOTYT TPAHCIHUPOBATHCS B MUTOXOH-
JIpUU BO BpeMs KamanuTtanuu [3], u uccienoBaHus mo-
KasajH, 4TO PasiIHuus B AKCIPECCHU TPAHCKPUITOB
CIepMaTO30HI0B MOTYT HCIIONB30BaThCs B KadecTBE
MapKkepoB (YHKIMH CIIepMaTO30MI0B, BKIIIOYAs IOA-
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BIKHOCTb, KalalUTalUI0 ¥ KOHCHCAIIUI0 XpPOMaTHHA
[3; 4]. Bnarogapsi JOCTH)XEHUSIM B 001acTH OHOUH(OP-
MaTUK{A CTaJ0 BO3MOXKHBIM BBIJCNIATh BBICOKOKAYE-
crBeHnyto PHK n3 Myxckux ramer u paspabarbiBath
HOBbIE€ HEMHBA3MBHBIE MOJXOABI AJIS OLIEHKU KPUOTO-
JIEPAHTHOCTH, a TaK)Ke OMOMapKephl Ka4ecTBa CEMEHH
y ’KMBOTHBIX U YeJIOBeKa. DTOT HOBBIN ITOJIXO OCHOBAH
Ha aHanu3e JaHHbIX cekBeHupoBaHua PHK cnepmaro-
30n110B (RNAseq) nyrem cpaBuenus: npoduinst MPHK
1oCJIe KPUOKOHCEPBAILMK CEMEHH JUIsl MCHTH(DUKAIINN
MapKepHBIX T'€HOB, BOBJICUCHHBIX B MEXaHM3M KpHO-
TpaBMbI. Y CIEpMaTro30HMJI0B XpsKa, ObIKa, kepedua u
4eJoBeKa ObUTM OOHAPYKEHBI Pa3Iuuus B mpodaiiiax
MmatpuuHblX 1 MUKpoPHK 10 u mocne kpuokoncepsa-
nuu [5-8]. Takxke y xpsika ¥ OOJNBLION MaHJbI BbISIB-
JIEHBI TEeHbI, MPEUMYIIECTBEHHO AKTUBUPYIOIIMECS B
rameTax ocobell ¢ HU3KOH KpHUOPE3UCTEHTHOCTHIO [9;
10]. OnHako, HECMOTpPsI Ha OOHApYKEHHE KOPPEIISILIUN
HEKOTOPBIX TPAHCKPUIITOB CHEPMBI C YCTOWIMBOCTHIO
K 3aMOPO3Ke-0TTauBaHUIO, IPUUNHBI TAKOH CBA3HU 3a4a-
CTYI0 HE YCTaHOBJIEHBI. Takxke B CBSI3U C MEXBU0BOU 1
Jlayke BHYTPUBUI0BOM n3menunBoctbio PHK-npoduis
10100HbIe MCCIIE0BaHUsI HEOOXOIMMO MPOBOIUTh OT-
JICIBHO Ha OTpEJIeNIEHHBIX MOPOAaX U MOMyJAnusaX. Y
MYXCKHX raMeT pa3jM4HbIX BUIOB KHUBOTHBIX BBISB-
JIEHBI T€HBI U TPAHCKPHUIITHI, OTBETCTBEHHBIE 34 YCTOM-
YUBOCTH K KproTpaBme [11], onHaKo TpaHCKPHUILIMOH-
HblE MapKepbl CIIEpMaTO30UJ0B OBIKOB JI0 KOHIA HE
U3Yy4EeHbI, a B Hallleil cTpaHe IMOJ00HbIEe UCCIICIOBAHNUS
U BOBCE paHee He NMpoBOAWINCH. [lomyueHne maHHBIX
006 ocobennoctax PHK-npoguieii y ObIKOB ¢ BBICOKOH
U HU3KOH KPHUOPE3UCTEHTHOCTHIO CEMEHU IMO3BOJIUT B
JalbHelIeM pa3pabarbiBaTh HOBbIE HEHHBAa3HBHBIC
MOAXOMBI JUIS OIIEHKH YCTOMYMBOCTH K KPHOKOHCEp-
BalllH, a aCCOLMAINsI OOHAPYKEHHBIX OHOMapKEpOB C
OTIpe/IeIEHHBIMU N3MEHEHUSIMU BHYTPH KJIETKH CTAHET
(yHIaMEeHTaIbHOI OCHOBOW JUIsSl COBEPILIEHCTBOBAHUS
METOJIOJIOTHH U TPEO0JICHHSI MTOCIEICTBUI KPHOKOH-
cepsaruu. [lenpro naHHON PabOTHI SBISICTCS MIPOBEIC-
HHE KOPPENIALMOHHOTO aHajiM3a YPOBHS 3KCIIPECCUU
TeHOB aKBAIlOPUHOB C ITOKA3aTeNIIMU KaueCTBa CIIEPMBI.

B kauecTBe mccieayeMbIX I€HOB HAMU OBLIM OTO-
OpaHbI reHbl, Koaupytolue akBaropunsl (AQP): AQP3,
AQP7 u AQPI11. AxBanopunsl (AQP) npencrasusior
co00i1 cemeicTBO HEOOJBLINX MHTETPAIbHBIX OCIKOB
IUIa3MaTHYeCKO MeMOpaHbl, KOTOpbIE IVIaBHBIM 00-
pa3oM TpaHCIOPTUPYIOT Boay B KieTku. AQP nenst-
Csl Ha TPH TOJICEeMelCTBa B 3aBUCHMOCTH OT UX (pyHK-
uoHansHOoCTH. K mepBoii rpynme (OpTOmOKCalbHBIE
AQP) otnocates AQPO, AQP1, AQP2, AQP4, AQPS,
AQP6 n AQPS, xoTopble N30UpaTENbHO TPAHCIIOPTHU-
pYIOT MOJIEKyNbl BOAbl. BTopoe moacemeicTBo, Tak-
JK€ M3BECTHOE KaK aKBaIIMLEPOMOPHUHBI, MOCKOIBKY
OHHU CIIOCOOHBI TPAHCHOPTHUPOBATh BOAY, TIIUIEPUH U
Jpyrue MeNKHe PAacTBOPEHHBIE BEIIECTBA, BKIIOYAIOT
AQP3, AOQP7, AQP9 u AQP10. AQP11 n AQP12 npu-
HaJuIe)KaT K TPETbEH IpyIIe, TAKKEe M3BECTHOM Kak

CylNepaKkBaropyHbl, MPECTABISIONNE COO0H BOIHBIC
KaHajbl ¢ Ooyiee HU3KOW TOMOJIOTHEH B CPaBHEHUU C
npyrumu AQP [12]. @yHKIMU CyNepaKkBallOPHHOB Me-
Hee M3YYeHBI, 4eM (QyHKIUH JIBYX Apyrux rpymn AQP.
Axsanoput 3 (AQP3) n akBanopun 7 (AQP7) obnana-
0T CBOMCTBAMU 3aLIUTHI OT OCMOTHYECKUX U3MEHEHUH
nyTeM 3 (GEeKTUBHOTO KOHTPOJISI IPOHUKHOBEHHUS BOJIBI
U TIMIEPHHA B 000JI0UKY CIIEpPMaTO30Ma, TAKKe yda-
CTBYIOT B ero noasiwkHocTH [13; 14]. CynepakBanopux
11 obneruaet ABMKEHHUE BOABI, HO €r0 MPOHUIIAEMOCTh
JUIs APYTHX PAacTBOPEHHBIX BEIIECTB OCTAETCS CIHOp-
HoW [15]. AQP7 n AQPII B cnepmaro3ouaax xpska
ObUTM MICHTHU(DUIMPOBAHBI METOJOM BECTEpPH-OJI0T-
TUHTA, U JaJbHENIIee UX U3ydYeHHe T0Ka3ajo, 4To Mo-
BBIIICHHOE cofiepskanue AQPI] uMeeT 3HaYUTEIbHYIO
koppemsiuio (P < 0,05) ¢ eT0CTHOCTI0 MEMOpaHbI
CHEepMAaTO30H/10B, TEKYUIECThIO 1 OABMYKHOCTBIO CIIEp-
MaTo30U 0B, HO HE KOPPETHPYET C KAYeCTBOM CHEPMBI
B ciiyuae AQP7. Onnako AQP3 y4acTByeT B 0CMOaar-
TaIUH CIIEPMBI, 4YTO MMEET pelIarolee 3HaUeHHe ocie
€CTECTBEHHOTO CHMKEHHUSI OCMOTHYECKOT0 AAaBJICHHUS, C
KOTOPBIM CTAJIKUBAIOTCSI MY>KCKHE TaMeThl MpH IoTMa-
JTAHUM B )KEHCKUH penpOayKTUBHBIN TpakT [16]. Panom
ABTOPOB HM3YYEHBI JOKAIM3aLUs M SKCIPECCUs TCHOB
AQP3, AQP7 n AQP1I B cnepmaro3ouiax ObIKOB U 0~
Ka3aHO, YTO JJaHHbIE T€HbI YYaCTBYIOT B KPHOTOJIEPAHT-
HOCTH CIIEPMAaTO30MJI0B OBIKOB M OIUIOOTBOPSIOIIEH
crocobnoctu [13; 14; 17].

[Tockonbky TIMIEpHH siBIsieTcs HauOosee pac-
MPOCTPAHEHHBIM TPOHHIAEMBIM KPHUOIPOTEKTOPHBIM
areHTOM B pa30aBUTEIISIX JUIS 3aMOPaKUBAHHUS CIIEPMBbI
OBIKOB, a MPOHMIAEMOCTh IIa3MaTHYEeCKON MeMOpa-
HBI JUIS BOZBI M INIUIIEPUHA ONpeAeTsieT yCTOMYUBOCTh
KJIETOK K KPHOKOHCEPBALIUH, YIaCTHE aKBAIJIUIIEPOIIO-
puHOB 3, 7 1 11 B KpUOTOJIEPAaHTHOCTH CIEPMATO30H-
JIOB OBIKOB 3aCITy)KMBaeT JaJbHEHIIEr0 H3yYeHHsI.
MeTtoaonorusi u MeToabl uccaenoBanus (Methods)

st uccnenoBanust ObUT0 BHIOpaHO 7 OBIKOB OT 1
rona 1o 3 et Ha AO «Hesckoey. Beero 0bu10 nccneno-
BaHO 14 npo0 3sKyIsATa, U3 HUX 7 MPOO HATUBHOI criep-
MBI ¥ 7 P00 KPUOKOHCEPBUPOBAHHOM criepMbl (3 maii-
eTbl). [IpoObI cBEXXero 3sKyIsiTa OTOMPa N B yTPEHHUE
4achl BO BpeMsl INIAHOBBIX 3a00pOB, MPOBOAUMBIX B AO
«Hesckoe». O0beM Kaxk0il MPOObI HATUBHOH CIIEPMBI
coctapyst 1000—1500 Mx1, KOHIIEHTpAIHs BAphUPOBaA-
nack ot 0,7 o 1,65 muipa kietok/mit. [porenypa kpuo-
KOHCepBalluu criepMbl, ipoBogumas Ha AO «Hesckoey,
3aKJIIoYaach B CIEIYIOLIEM: CMEIIaHHBIN ¢ pa3baBu-
tenem OptiXcell (IMV technologies, ®pannus) B co-
orHomreHnu 1 : 1 askynsat ObikoB (27 °C) oxiaxaanu
J0 18-22 °C, mociie uero nmpoBOIUIIN UTOTOBOE pa30aB-
nenue, (HacoBKy M SKBWIMOpALUIO (IKCIIO3MIMS MPU
4 °C B TeueHue 3—4 yacoB). 3aMOpaKUBaHUE CIIEpMa-
TO30MJI0B MPOU3BOIWIN B ycloBUsiX —145 °C B TeueHue
7,5 MUHYTHI U XpaHuIu mpu —196 °C B KuIKOM a30Te
(IMV Technologies, ®pannus). Konnenrparus kietox
B maitete mocrturana 4...9 x 10° kinetok/mir.
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HO}IBI/I)KHOCTI) MU KOHLEHTpalus IOJOBBIX KJIICTOK
CBeXKEro sikyisTa Obiia oreHeHa Ha AO «Hesckoe»
¢ ucnoib3oBaHrueM Kamepsl Maxkiepa (Sefi Medical
Instrument, Uramust). [y paboThl co criepmaTo3oua-
mu 3apanee rorouin cpeny HBSS (Hank's Balanced
Salt Solution) cienyromrero cocraa Ha 100 vt NaCl —
800 mr, KCI — 40 mr, MgSO,-anruapar — 4,96 wr,
KH,PO, — 6 mr, D-Glucose — 100 mr, NaHCO, — 36 wr,
Na, HPO,-anrunpar — 4,8 mr, CaCl, x 2H,0 — 18,56 mr,
MgCl,-6H,0— 10 mr. Iepej npoBeieHrEM SKCTIEPUMEH-
TOB CBEXHMH IKYIAT pazoasisuin B cpene HBSS, noBonst
10 oobema 500 MKII, Tak 9TOOBI UTOTOBasi KOHIICHTPA-
1¥s KJIETOK He npesbiimana 4...2 x 10° knetox/mit. Kon-
LCHTPALIMIO KJICTOK MpoBepsuik Ha poromerpe SDM 1
(Minitube, ['epmanust). 3areM KIETKH ABaXbI OTMbIBa-
JIU ¢ TIOMOIIIBIO IIeHTpudyruposanus mpu 1500 00/Mun
B TeueHue 10 munyt u 37 °C, cynepHaTaHT yaalsuid.
Ocanok pecycnennupoBanu B cpene HBSS. Cnepma-
TO30U/IbI 1TOCJIe OTTANBAHUS TAK)KE OTMBIBAJIN IIEHTPH-
(dyrupoBaHuemM M pecycreHaupoBaiu B 1,5 mi cpesbl
HBSS. IToce aToro nomyueHHbIe 00pa3iibl KCTIOIb30Ba-
nu uist BeiaeneHus PHK, orieHkun Mopdoioruu KIeToxk,
aHaM3a OMOXUMHYECKUX MTOKa3aresiel My)KCKUX I'aMeT.

o eeinencuus PHK npoBoauiack ounctka oopas-
OB CIIEPMBI OT COMATHYCCKUX U MEPTBLIX KJICTOK ITy-
TEM TPaJMEHTHOrO LEHTPU(PYTHPOBAHUSI C MOMOILBIO
pactBopa «Pukosm» [18].

Amnanu3 Mop(oJIOTUH CIIepMaTO30U10B ITPOBOINIIN
nojl UMMepcHeld Ha cBeToBoM Mukpockore Olympus
Vanox-t (SInonus), oosexTuB 100x, mocie oxpaimsa-
HUS Ma3Ka KyJIsITa ¢ TOMOIIbI0 TecT-Habopa «Judd —
Ksuk» (ABPUC+ HII®, Poccusi) cornacHo peKomMeH-
JalusaM IMporu3BOAUTEIIA. Ha KaXXJIOM CyXOBO3AYIITHOM
npenapare Habmonanu no 200 criepMaTo30u10B.

AHau3 1eI0CTHOCTH MeMOpaH, KU3HECIIOCOOHO-
CTH, MEMOPaHHOTO TOTCHIIMAIA MUTOXOHIPHIA U YPOB-
HSl TeHepaluy aKTHBHBIX (POPM KHCIOpOIa IPOU3BO-
JIUITH C TIOMOIIBI0 ITpoTouHoro ruromerpa CytoFLEX,
BeckmanCoulter (CIIA). Ckopocts cOopa aaHHBIX
NPOTOYHON IIMTOMETPUU OblIa YCTaHOBJEHA HA HU3-
KyI0 CKOPOCTh M MaKCHMaJlbHOE pasperieHue. B cpex-
HeM 0k0J10 5000 OZHOKIIETOYHBIX COOBITHI OBUIO I10-
JIy4EeHO U3 KaKa0ro obpasua criepmbl Obika. [lomyuen-
HbIC JaHHBIC aHAJIU3UPOBAJIN C ITIOMOUIBIO ITPOTPaMMbI
CytExpert 2.4.

I[J'IH OLICHKH MeM6paHHOFO IIoTCHIMaj1a MHUTO-
XOHJIPUH  KJIETKH  CIIEPMAaTO30HMJ0B  OKPAILIMBAJIN
(iryopecleHTHbBIM  JTIMNOMUIBHBIM — KapOOI[MaHUHO-
BbIM Kpacuresiem JC-1. B 500 mxi oOpa3ia BHOCHIN
2 Mk 2 MkM JC-1. MukyOupoBanu oOpasibl B TEMHO-
te nipu 37 °C B Teuenue 30 munyt. [anee nodasisuim
1000 MKJI cpezbl, pecyCleHANPOBAIIH, LIEHTPUPYTHpPO-
Basiu npu 2000 00/muH B Teuenue 10 MHHYT, O0CaloK
pas6asisuin B 500 M cpenst HBSS o n3mepenus va
nporouHoM 1uromerpe. JC-1 Bo30y»kmamu JiazepoMm ¢
nHoN BonHbI 488 HM. JC-1 mpu Beicokux AWm 06-
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pasyeT J-arperarsl, H3Iy4arolie OpPaHKEeBO-KPACHYIO
(uryopecueHIMI0 ¢ MakcuMyMmMoM Tipu 595 HM (cur-
HaJl amuccun perucrpupyercs npu 610/630 um). [pu
Huskux AWYm JC-1 ocraercss B MOHOMEpHOU (opme,
UCITyCKasi 3eJIeHYI0 (IIyOPECUEHLUI0 C MaKCHMYMOM
npu 530 HM (CHTHAJI 3MHCCUU PErHCTPUPYETCS] TpU
532/555 um). Koneunast AYm KjeTku sBISIETCS COOT-
HOIIICHUEM KPAaCHOM U 3esieHol (piryopecueHiuu (duc-
JIOBOE€ 3HAYECHUE JJIsl aHAJIHN3A).

OreHKa KHM3HECIIOCOOHOCTH U LIEJIOCTHOCTH Kile-
TOYHBIX MEMOpaH HATHBHBIX M JIEKOHCEPBUPOBAHHBIX
CIEepMaTO30H10B MPOBOIMIACH C MOMOIIBIO OKpAIIH-
BaHUS MHTEPKATUPYIOUMMH KPACUTEISIMU: MPOMUANS
HOMIOM, KOHTPACTHBIM KpacuTeNneM Ui siAep U Xpo-
MOCOM, OKpAalIMBAIOIIUM MEpTBbIE KieTkd, 1 SYBR
Green I, cneunduunbiv k aByxuenodeunoi JJHK. K
500 mxi criepmbl go6asisuin 0,3 mxin 1 MmxkM SYBR
Green 1. ukyOupoBanu o6pasiisl B TeMHoTe ripu 37 °C
B TeueHue 10 munyT. 3arem go6assiu 2 Mk 2,4 MkM
MPONU/INS HOANIA U MHKYOUPOBAJIN KIIETKHU Jlaliee ele
5 mMuHYT npu Tex xe ycnousix. SYBR Green I cBs-
3pBaercd ¢ JJHK, nmomydeHHBIN KOMIUIEKC MOMIOmaeT
rony6oit ceer (A= 497 HM) U HCIyCKaeT 3ejeHbIi
(X, = 520 um). [nnHa BoaHbl BO30yxkneHus dayopec-
LEHIUK Iponuaus Honuaa cocrasister 535 HM. [Ipo-
IS HOIMJT MCITyCKaeT KpacHyto (IyopecleHIHo ¢
MaKCUMyMOM I1pu 617 HM.

OreHKa YypoBHS I'eHEpaluu aKTHBHBIX (OpM KHC-
JIOpOZia B HATUBHBIX M JEKOHCEPBHUPOBAHHBIX CIIEpMa-
TO30MAAX MPOBOAMIACE ITyTEM OKPACKU CIEpMBI Kpa-
cutenem H2DCFDA (2',7'-guxnopoauruapodiayopec-
neuH auarnerar). B 300 Mk o6pasua BHocwin 10 MK
2 MmxM H2DCFDA. Knetku nHKyOupoBaiu 25 MUHYT
mpu 37 °C B TeMHOTE. 3areM OLICHUBAIU (IyOPECICH-
LIUI0 B 3CJICHOW 00acTH CHeKTpa (MaKCHMyM IOLJIO-
menus npu 511 HM, MakcumyMm QuryopeciieHIMu npu
533 um).

Boinenenne PHK u3 HatuBHOW W JeKOHCEPBUPO-
BAaHHOH CIIEPMbI IIPEABAPUTEIILHO OTMBITOM CPELOH
HBSS u pearentom «PUKOIID) TPOBOJUIHN C TOMOIIBIO
Habopa s Beaencuus ExtractRNA (Esporen, Poc-
Cusl), TIIATENBHO CIEAys yKa3aHUSIM IPOU3BOAUTEIIS.
[Tonyuennsie obpasubl PHK o6pabareiBanu Tepmona-
owrsHOM JIHKa30it EM 100 (buonaOMukc) B cOOTBET-
CTBHUH C peKoMeHaIuen nponspoautens. KoHnenrpa-
uust PHK, n3mepenHasi ¢ momolpio crekTpodoTome-
Tpa NanoDrop ND-1000, onpenensanacs B uanazoHe
or 500 no 1000 Hr/mi.

Jlu3aiiH OJMTOHYKJIEOTHIOB-TIpAaiMEpPOB JJIs aHa-
JIU3a HKCTIPECCUU IOCIIEA0BATEIbHOCTH Te€HOB-KaH -
JIaTOB, BIUSIOIINX HA KA94€CTBO CIIEPMBbI, IPOBOAMIN Ha
ocHoBaHMK MH(pOpMaIu 0a3 AaHHBIX ceTH MHTepHET
(https://www.ncbi.nlm.nih.gov u www.ensembl.org)
IIPU TTOMOIIM KoMIbIoTepHO# nporpaMMel PRIMER 3
(www.genome.wi.mit.edu).
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Tabnmuna 1

IlocnemoBaTeTbHOCTD OTUTOHYK/ICOTUIOB-TIPaliMepOB IeHOB-KaHAUATOB,

ACCOINNPOBAHHDBIX C KAYECTBOM CI€EPMbI

n Pa3smep
0CJIeI0BATEIbHOCTD IMocnenoBareabHOCTH
Ha3Banue rena NPpsAIMOro npaiimepa o0parTHoro npaiimepa fipoaykra,
U TeMmepaTtypa otT:kura, °C U TeMmepaTtypa ot:kura, °C 1ap
HYKJIEOTH/I0B
SLC2A45 (GLUTS) | TGACCTACCACCAACCCTGA CATGCCTGTGGCTACCAGAA 194
(pedepencnsrit)  60.10 60.04
GAPDH CCGCAAGGAGAACTCAAGGT CGGCCCAAGCAAAAATTGGA 163
(pedepencusniii)  59.96 59.97
AQP3 CTGACCACATCTCTCTGCCC GCCGATCATGAGCTGGTACA 112
59.82 59.90
AQP7 AGGCAACTGGGAGCATAAGG GTTCCTTCCCCAGCCACTC 153
59.74 60.00
AQPI11 TTCTGTCATGCTGAGAACAGATTTT | AGGAATCACAGTACTAG- 135
59.23 TAGCAAGC
60.16
Table 1
Sequence of primer oligonucleotides of candidate genes associated with sperm quality
G Forward primer sequence and Reverse primer sequence and | Product size,
ene / o ‘ o .
annealing temperature, °C annealing temperature, °C base pairs
SLC2A45 (GLUTS) |TGACCTACCACCAACCCTGA CATGCCTGTGGCTACCAGAA 194
(reference) 60.10 60.04
GAPDH CCGCAAGGAGAACTCAAGGT CGGCCCAAGCAAAAATTGGA 163
(reference) 59.96 59.97
AQP3 CTGACCACATCTCTCTGCCC GCCGATCATGAGCTGGTACA 112
59.82 59.90
AQP7 AGGCAACTGGGAGCATAAGG GTTCCTTCCCCAGCCACTC 153
59.74 60.00
AQPI11 TTCTGTCATGCTGAGAACAGATTTT |AGGAATCACAGTACTAGTAG- 135
59.23 CAAGC
60.16

Cunte3 onnonuteBoil k/IHK nmposogunu mpu no-
Mo oOparHoi TpaHckpunTassl Mint (EBporen) cie-
Jysl yKa3aHHsSIM MPOM3BOIUTENS. Peakiuio npoBoanim
B oboveme 20 M. B mpoOupky no0aBisumu ciieyro-
mye KOMInoHeHThl: 1-2 Mkr TotanpHOM PHK; mo 2 Mk
cnerduueckoro npaiimepa (10 MxM); 10 MK BOabI
quia TP Cmecs nporpesanu 2 munyTsl pu 70 °C u
nepeHocuin 0opasusl B sea. Ilocie yero modasisim
8 MKJI IpeIBapUTENILHO OATOTOBIEHHON cMecH: 4 MK
5x MINT 6ydepa, 2 mxn cmecu dNTPs, 2 mxn DTT
(20 MM). B mepememnianHyr0 cMeCh TOOABISITH 2 MKIT
MINT-peBeprassl, n nHKyoupoBanu 2 yaca rnpu 42 °C.

Amnanus skcnpeccun PHK, nomyueHHbIX U3 HaTuB-
HOW 1 3aMOPOKCHHO-OTTASIHHOI CIIepMBbI OBIKOB, IIPO-
BOJWINA C MOMOIIBI OJMTOHYKJICOTUAOB-NpaiiMepoB
(tabnuua 2). [Tonxyuennyro cmech onHoHUTEBOH KJIHK
WCIIONIB30BANIH JUTS aMIUTH(UKALIIK C HCIIOIB30BAHIEM
5x peakmuonnoir cmecn qPCRmix-HS SYBR (EBpo-
reH), npennasHadennou s [P B peanbHOM BpemeHH
¢ uHTepKanupytomum kpacureneM SYBR Green I B co-
OTBETCTBHUHU C PEKOMEHAAIUAMHU npousBoauTens. Kom-
MIOHEHTBI PeaKIMK CMEIIaIH B CIEAYIOIIEH OoCIe10Ba-
TENBHOCTH: CTepHiIbHas Boa /10 25 Mki1; QPCRmix-HS
SYBR 5 mxn 1X, TP npaiimep no 0,4 mxM, JHK-
Marpuna (1 Mk Ha peaknuio). Peakiun npoBoanim Ha
ammnukarope B peaabHoM Bpemenn CFX96 Touch
(Bio-Rad, CIIIA) B cireyronieM pexxume: aMIuiipuKa-

st K/ IHK u netekuums curaana (40 mukios): 95 °C—5
MuHyT; 95 °C — 15 cexynn; 59 °C — 15 cexynn; 72 °C —
20 cexynn (aran coopa nannsix). Peakuun T1L[P B pe-
aJBHOM BPEMEHHU Uil KaXI0ro odpasua MpOoBOIMIN
B TPEX MOBTOPHOCTAX. [ MOCIEAYIONMX pacueToB
UCIIONIB30BAJIM CpeiHEe apU(METHYECKOe 3Ha4YeHHeE.
Pacuer m3MeHeHUI! SKCIPECCU OTJAENIBHBIX MOJIEKYI
MukpoPHK Bemmonasumn Metomom 2dCt (delta Cycle
threshold) [19].

CraTUCTHUECKYI0 3HAaUUMOCTh Pa3HUILbI HCCIeqye-
MBIX MApaMETPOB MEXKAY I'PYIIAaMHU OIEHUBAIH C I10-
MOIIbI0 METO/I0B HEMApaMETPUUECKOT0 aHAIN3a ITyTeM
BBIYMCIICHUS KpuTepus y°, t-kputepusi CThrOfieHTa U
omHo(akTopHoro ananmmza ANOVA no metonam Kpa-
ckena — Yomnuca u Xonma — [llunaxa. Ananus paHro-
BOW KOppEJSIMY OBbUT MPOBEAEH NPH MOMOIIN KPUTE-
pus CrimpmeHa. AHajIM3 JaHHBIX MO0 OMOXUMHYECKHM
TOKa3arelsim, 1okasareisiM kadectBa criepmbsl u [1LIP
ocymecTBIsiIM ¢ nomonipio nporpamMm Excel 10.0,
SigmaPlot 14.

Pesyabrartsl (Results)

B kauecTBe mccienyeMbIX TeHOB HaMU OBIIM OTO-
OpaHbl TeHBI, KoAupylomue axBarmopuusl (AQP):
AQP3, AQP7 n AQP11. B xauectBe pepepeHCHBIX re-
HOB (JIoMaIIHero xo3siicTa) OblIH 0TOOpanbl SLC245
(GLUTS) u GAPDH (tabnuua 1)
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Tab6muna 2
IToxa3aTeny KOHIIEHTPALMK Y OABIKHOCTY HATUBHOJL 1 3aMOPO>KEHHO-OTTasTHHOI CIIePMBI
Hopma ni1s1 HaTUBHOM
ciepuatosontos | criepmarosomion | CNeRS n0 TOCT
P 5 P A 23745-2014
R = \ < . Hopma noasukHOCTH
.2 S .5 2 ] 2 = = JUISE 3aMOPOKEHHOM
%zll\:cilp g E E § E E E < E E gaﬂ“ 3= 2 % cliepMbl
2 = = £E5 B¥a | ¥E02 o ; = no 'OCT 26030-2015,
=23 §_§§ EEE §_§E§§ T =g %, He MeHee
< o = = = -
= = Stz Tes | 25 z = E
| 8°F ) TEF |87 2 ¢ =°
1 1,0 5 80 80 0,8 70 40
2 1,5 9 80 75 0,8 70 40
3 1,19 4 70 70 0,8 70 40
4 1,65 5 75" 70" 0,8 70 40
5 0,8 8 75 65 0,8 70 40
6 1,5 5 80 80 0,8 70 40
7 0,8 5,7 70 70 0,8 70 40
Ipumeuanue. *p < 0,01.
Table 2
Indicators of concentration and motility of native and frozen-thawed sperm
Spermatozoa The norm for native
¢ opn cen trafion Sperm motility sperm according
to GOST 23745-2014
= <% = < Motility rate for frozen
Bull S . 3 $ g o 2. Sx $ . sperm according
number = § g S §§ 3 § 5 3 g § &8 to €0ST 26030-2015,
R T O s =S S s 5 = a %, not less than
2% s 2 S SS 8§ 8= S
= 9 .S = E S 5SS = S
S S= SASES S== S =
z S5 SR - S
1 1.0 5 80 80 0,8 70 40
2 1.5 9 80 75 0,8 70 40
3 1.19 4 70 70 0,8 70 40
4 1.65 5 75" 70" 0,8 70 40
5 0.8 8 75 65 0,8 70 40
6 1.5 5 80 80 0,8 70 40
7 0.8 57 70 70 0,8 70 40

Note. *p<0.01.

[lonoBBIE KIJIETKM HATUBHOW U JEKOHCEPBUPO-
BAaHHOW CHEpMBbl OBUIM OICHEHBI IO CIEIYIOMINM
MOKa3aTeJIsiM:

1) MOIBMKHOCTB;

2) mopdomornaeckne AePEeKTH: aKPOCOMBI, TOJIO-
BBI, IIIEH, XBOCTA, HAJIMYUE CHEPMATO30HMJIOB C TIETIIe-
BUIHBIMH XBOCTAMH, C IIUTOIIA3MaTHIECKOH Kare;

3) menocTHOCTE MeMOpaH;

4) )KM3HECTIOCOOHOCTB;

5) MeMOpaHHBIH TTOTEHITNATT MUTOXOHIPHA;

6) YpOBEHb COAEP)KAaHUS  AKTHUBHBIX
KHCJIOpO/Ia.

B Tabmume 2 mpencTaBieHBl CpemHUE MOKa3aTeIH
o0mIel MOABIKHOCTH CHEPMAaTO30MI0B HATHBHOUW W
JIEKpUOKOHCEPBUPOBaHHOM criepMbl. [lokaszarenu noa-
BIDKHOCTH TaMET HATHBHOW CIIEPMBI PaBHBI WIIH TIpe-
BeimatoT (ot 70 % no 80 %) nopmy no 'OCT 23745-
2014, 3aMOpOXEHHO-OTTasIHHBIX CIIEPMAaTO30UA0B (OT
65 % 10 80 %) COOTBETCTBYIOT TAKOBBIM I TAMET 3a-
MopoxeHHOH! criepMbl B cootBeTcTBUH ¢ T OCT 26030-

642

bopm

2015 — ne menee 40 %. BaxHO OTMETHTH, UTO IMOCIIE
KPHOKOHCEPBAIlMM HM3MEHHUJIOCh KadeCTBO CIIEPMBI B
CTOPOHY €€ YXyAIIeHHs (CHMKEHHE YpPOBHS KIIETOK C
HOpMaNbHON Mopdomorueii).

IIpu cpaBHUTENBHON OLIEHKE KOJIMYECTBA CIEpMa-
TO30WI0B C HOPMaJbHOI MOpdoIoTHell B HATUBHOW H
JICKOHCEPBUPOBAHHOW CriepMe OBIKOB BBISBIEHO, UTO
MMEETCs] TSHJCHIUSI K YMEHBIICHUIO JIOJH CIIepMaro-
30H/I0B C HOpPMAIFHONH MOP(HOJIOTHEH OCIe KPUOKOH-
cepBanu. OTMEUEHO, UTO OIS JEKPUOKOHCEPBUPO-
BaHHBIX MOP(OIOTHUECKH HOPMATbHBIX MYXCKHX Ta-
MET JOCTOBEPHO HIKE JOJM aHAJOTMYHBIX HAaTUBHBIX
criepmMaTo30u1oB y Ob1koB Ne 4, Ne 5 i Ne 6. OnHako
y Ob1ka Ne 2 oOHapy>KeH MPOTHBOMOIOKHBINA AP QEKT,
TIPE/ICTABICHHBIN /JOCTOBEPHBIM YBEIWYECHHEM JIOJIN
HOPMAaJIBHBIX TaMET MOcCIe KPHUOKOHCEPBAIMU B CPAB-
HEHUW C HATUBHBIMH KJIeTKaMu (Tabnwuma 3).

bBbln nmpoBeneH CTaTUCTUYECKUN aHAIU3 PA3IUUU
TOKa3areneil KU3HECTIOCOOHOCTH TOJIOBBIX KIIETOK 10
Tpem okpackam JC-1, H2ZDCFDA, SYBR Green I/mpo-
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NUuansg oAU B HAaTUBHOW U JI€KPUOKOHCEPBUPOBAH-
HoM cnepme. CTaTHCTUYECKH JIOCTOBEPHBIE PA3TUUUs
OBUIM TOJTYYEHBI 110 MTOKA3aTENI0 CONEPIKAHUS HKHUBBIX
1 MEpTBBIX KJIETOK, okpameHHbix SYBR Green I/mpo-
nuaus fonug (tadnuua 4).

Meron IILP B peasibHOM BpeMEHM IO3BOJIMJ Ha-
omomare mporiecc Hakorvienusi kJIHK B mpomecce
peakiuu. Yem Gosnbie xonmudectBo kJJHK B obOpasiie,

"y 'y vy T T

M AL L L 4 4 4

TeM paHbllic HAOIIACTCsl HavaI0 pocTa curuana qy-
OpECLEHLIMM U TEM MEHbIlIE NOPOroBbli UK. B Ha-
LIeM CJIydae BBIXOJ] Ha MOPOTOBBII LUK UCCIIEAYEeMbIX
reHoB HaunHacs ¢ 20 1ukia aMuinuKaul U 3aKaH-
yuBascs 10 35 nukia. [IepBbIMH Ha «I1J1aTO» BBIXOIUI
red AQP11, nocrenqaum — AQP3 nexprnokoHcepBUPO-

BaHHOU criepMsl (puc. 1).

Tabnuna 3

HedexTunHbIe GOPMBI CIEPMATO30MOB B HATMBHOI U1 KPMOKOHCEPBIPOBAHHOII CliepMe OBIKOB
(n =200 K1€eToK)

Hedexrnl cnepmaro3zouaos, M + SEM KosmyecTso
Ne | Cocro- HOPMAJIBHBIX
Obika | siHMe | Axpocoma | TomoBka | Ileiika XBoct )ﬁggﬁgl;&g Kanus K)J}‘:%"
1 | Harms | 65+2,1 | 35+1,5 542 | 11,5£55 0,0° 0,0 173,5+ 10,5
Kpuo | 3,5+1,5 342 | 1,5+£1,50 | 11,0£1,0 | 10£1,0° | 05050 | 179+ 1,5
2 | Harms | 15,5405 | 11,5+2,5 |2,5+0,50,0| 15,0 £ 5,0 0,0 2,5+2,50,0| 153,5+4,5°
Kpuo | 3,5+£0,5 | 2,5+0,5 1,5+0,5 45+0,5 1,5+0,5 1,0 185,5 +0,5"
3 | Harus 0,0 0,0 0,5+050 | 1,505 | 20+1,0 0,0 195,0+ 1,0
Kpuwo | 3,614 | 134+52 | 10+2,7 | 154+6,7| 8,0£28 0,4+0,24 | 149,6 +20,3
4 Hatus | 0,5+£0,5 | 2,5+1,5 6+1 1,5+£0,5 ,5+1,5 | 0,5+0,50 | 187,5+0,5¢
Kpmo | 0,8+0,6 | 11,629 | 24+£09 | 144+3,7| 6,8+22 |0,6+0,40,0] 163,6+6,3
5 | Harus | 0,5+£0,5 | 5,0£2,0 1,0 7£20 | 50+1,0 0,0 181,5+5,5
Kpno | 2,4+0,9 |260+11,5| 7,634 | 158+23 | 7,2+1,5 |0,2+0,20,0| 137,8+ 13,6
6 | Harus | 0,5+05 | 50+3,0 | 8+1,0 | 3,5+05 | 1,0£1,0 0,0 182,0 £ 4,0"
Kpuo | 3,2+32 [262+69| 7.6+2,1 |246+3,1°| 2,6+1,1 0,0 135,8 + 5,4
7 | Harus 1,0 11,565 | 1,5£0,5 | 35+0,5 | 25+0,5 0,0 180,0 £ 6,0
Kpro | 2,6+1,6 | 46+1,7 | 2817 | 84+1,8 | 40+22 | 06+04 | 177,0£54
Hpumeuauue. Hamue - HamuesHvle cnepmamosoudbt, {fgle; X3IIUVIl]pO?l’CéC?:rfj-iO-011’11’!’111}11'[1'[2)!6 cnepmamosoubbz.
Jlocmosephvie pasnuqusi no kpumepuio Cmoiodenma: “> < ship < 0,01, ““P < 0,001.
Table 3
Spermatozoa defective forms of in native and cryopreserved bull semen (n = 200 cells)
No. | Sperm Sperm defects, M £ SEM Number (;f
of | condi- Sperm Sperm . . normal cells,
bull tion | Acrosome cad neck Sperm tail | Looped tail Drop X+m
1 Native | 6.5+2.1 | 3.5+15 | 50£2.0 | 11.5+55 0.0¢ 0.0 173.5+£10.5
Cryo 35+€15 | 3.0+2.0 1.5+15 | 11.0+1.0 I0.0ﬂ;l.0.0 0.5+05 179+ 1.5
2 Native | 15.5+0.5 | 11.5+25 | 2505 | 15.0+5.0 0.0 25+25 | 153.5+45¢
Cryo 35+05 | 2505 1.5+05 4.5+0.5 1.5+£05 1.0 185.5+0.57
3 Native 0.0 0.0 0.5+05 | 1.5£05 | 2.0+£1.0 0.0 195+ 1
Cryo 36+1.4 | 134+52| 10+£2.7 |154+6.7| 8.0+28 04+0.2 | 149.6 £20.3
4 Native | 0.5+0.5 | 2515 6.0+1.0 1.5+05 1.5+15 0505 | 187.5+£0.5¢
Cryo | 0.8+0.6 | 11.6+£2.9 | 24+09 | 144+£37| 68+22 0.6+04 | 163.6+6.3
5 Native | 0.5+£0.5 | 5.0+2.0 1.0 7.0+2.0 5.0+£1.0 0.0 181.5£5.5
Cryo 24+09 (26.0x11.5| 7.6+34 | 15.8+23 7.2+1.5 02+0.2 | 137.8+13.6
6 | Native | 0.5+0.5 | 5.0+£3.0 | 80+£1.0 |35+05¢| 1.0+1.0 0.0 182.0+4.0"
Cryo 32+32 | 262+6.9 | 7.6+2.1 Zg?hi 26+1.1 0.0 135.8+5.41
7 | Native 1.0 115465 | 1.5£05 | 35405 | 25+05 0.0 180.0+6.0
Cryo 26+1.6 | 4617 | 28+1.7 | 84+18 4.0+2.2 0.6+04 | 177.0+5.45

Note. Native - native spermatozoa, cryo - frozen-thawed spermatozoa. Significant differences by Student's t-test: “># P < 0.0I;. ““P < 0.001.
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Tabnuua 4
CraTnuctuyeckoe pas3nnyye nNokasareneil CiepMaTo301A0B B HATMBHO
¥ KPMOKOHCepPBMPOBAaHHOII CliepMe
Cpennee 3Ha4eHne + CrangapTHoe
Kpacureis Tokasarens N OIIMOKA CPETHEr0 OTKJIOHEHHUE P
Huskas crenenn Hatus | 7 4396,57 + 945,65 2501,97
TOJISIPU3AIHH 0.293
MHUTOXOHAPHUAJBbHBIX Kpwuo 7 3017,00 £ 825,42 2183,85 ’
MeMOpaH
Cpennsisi cTeneHb Harup | 7 1722,27 £ 613,72 1623,76
jC-1 MOJISIPU3AIN 0.725
MUTOXOHAPUATBHBIX Kpuo 7 2086,42 + 804,89 2129,54 ’
MeMOpaH
Bricokas crenenn Hatus | 7 1057,14 + 652,23 1725,65
TOJISIPU3AIIH 0.449
MUTOXOHPHAIBHBIX Kpuo | 7 | 1818,42+722,86 1912,53 ’
MeMOpaH
Hatus | 6 | 1514,17 + 3613,34 8850,83
H2DCFDA | Conepxanne AOK FITC Kpuo 7 8611.00 £ 890.03 2354.79 0,161
CoieprKaHNE JKUBBIX Hatus | 7 3714,85 £ 934,30 2471,92 0.004
SYBR KJIETOK Kpwuo 7 7960,14 + 708,64 1874,87 i
ConeprxkaHue MEpTBBIX Harus 7 3323,42 +£ 741,08 1960,71 0.043
KIJIETOK Kpuo 7 5614,86 + 688,58 1821,81 >
Ipumeuanue. XKuprvim wipugmom ommeuerno 00CHosepHHO 3HAUUMOE PA3udLe noKa3ameneil CHepMamo3ouoos
6 HAMUBHOU U KPUOKOHCEPBUPOBAHHOLL Chepme ObLK06.
Table 4

Statistical difference between sperm counts in native and cryopreserved semen

Mean value + mean

Dye Index N error Standard deviation P
Low a;legrge ; Native | 7 4396.57 + 945.65 2501.97 0,203
of mitochondria .
mem{jmnes polarization | Crvo | 7| 3017.00+825.42 2183.85
Average degree Native | 7 | 1722.286 +613.72 1623.76
S e on | Cryvo | 7 | 2086.42+ 804.89 2129.54 0.725
High degree Native | 7 1057.14 £652.23 1725.65
me,;{,";g;;ggﬁg’;j,g;a;ﬁon Cryo | 7 | 1818.42+722.86 1912.53 0.449
Native | 6 |15140.167 + 3613.34 8850.83
H2DCFDA AFO content Crvo | 7 | 86110+ 890.03 2354.79 0.161
. Native | 7 | 3714.85+ 934.30 2471.92
SYBR Living cells content Crvo | 7 | 7960.143 % 708.64 1874.87 0.004
Dead cells content Native | 7 | 3323.42+741.08 1960.71 0.043
ead cetis conten Crvo | 7 | 5614.857 + 688.58 1821.81 '

Note. Significant difference in sperm parameters in native and cryopreserved bull sperm are indicated in bold.
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Fig. 1. PCR product accumulation graph of the studied genes in bull No. 1
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Tabnuua 5

AHanmun3 KoOppenAlMOHHBIX CBA3ell YPOBHA OTHOCUTEIbHON IKCIIPECCUN UCCIefyeMbIX T€HOB
C HEKOTOPBIMU ITOKa3aTe/IAMN KaueCTBa CIePMBbI ObIKOB

Mokaszarens | Cocrosinue AQP3 AQP7 AQP 11
CIepMaTo30MI0B | cHepMbl | R, Spearman | p-value | R, Spearman | p-value | R, Spearman | p-value
TloaBmXHOCTH Harus -0,037 0,905 0,0772 0,843 -0,0772 0,843

Kpuo 0,579 0,150 0,109 0,781 0,579 0,150
JledbeKkTrBHBIC Harus 0,571 0,150 0,035 0,905 -0,071 0,843
KJIETKH Kpuo 0,371 0,497 0,143 0,720 0,679 0,0735
HopmanbHabie Harus -0,571 0,150 -0,035 0,905 0,0714 0,843
KJIETKH Kpuo 0,371 0,497 0,371 0,497 0,750 0,0384
HedexTn Harus 0,519 0,181 0,148 0,720 0,000 0,968
AKpPOCOMEI Kpuo 0,0857 0,919 -0,667 0,0735 -0,811 0,0145
MepTBbI€ KIETKH Harus -0,179 0,660 0,464 0,255 -0,821 0,0145
SYBR/PI Kpuo 0,786 0,0251 —0,727 0,0545 —0,818 0,0145
JKuBbIC KICTKH Harus 0,179 0,660 —0,464 0,255 0,821 0,0145
SYBR/PI Kpno 0,200 0,602 —0,543 0,297 0,309 0,438
Cpennsisi cTerneHb Harus -0,143 0,720 0,000 0,968 0,0714 0,843
HnoxsApusaluyl My- Kpuo 0,107 0,781 0,107 0,781 0,321 0,438
TOXOHIPUATBHBIX
MeMmbOpaH 7 (%)
(JC-1)
Conepxanne Harus -0,657 0,175 -0,257 0,658 0,257 0,658
AQK (uHTeH- Kpuo 0,393 0,341 -0,393 0,341 -0,821 0,0145
CHUBHOCTD CBE-
YeHHS ) — mean
FITC (DFC)*

Ipumeuanue. XKuproim wipugmom ommeuervl 00cmosepbvle yposHU KOPPENAUUU ¢ NOKAZAMEAMU CHePMbL ObIKOB.

Table 5

Analysis of correlations between the level of relative expression of the studied genes
and some indicators of bull sperm quality

Index Sperm AQP3 AQP 7 AQP 11
spermatozoa condition |R, Spearman| p-value | R, Spearman | p-value | R, Spearman | p-value
Mobility Native -0.037 0.905 0.0772 0.843 -0.0772 0.843
Cryo —0.579 0.150 —0.109 0.781 —0.579 0.150
Defective cell Native 0.571 0.150 0.035 0.905 —0.071 0.843
Cryo 0.371 0.497 0.143 0.720 —0.679 0.0735
Normal cells Native -0.571 0.150 —0.035 0.905 0.0714 0.843
Cryo —0.371 0.497 0.371 0.497 0.750 0.0384
Acrosome defects Native 0.519 0.181 0.148 0.720 0.000 0.968
Cryo 0.0857 0.919 —0.667 0.0735 -0.811 0.0145
Dead cells SYBR/ Native —0.179 0.660 0.464 0.255 -0.821 0.0145
PI Cryo 0.786 0.0251 -0.727 0.0545 -0.818 0.0145
Live cells Native 0.179 0.660 —0.464 0.255 0.821 0.0145
SYBR/PI Cryo 0.200 0.602 —0.543 0.297 0.309 0.438
Average degree Native —0.143 0.720 0.000 0.968 0.0714 0.843
ofpo.larizatior{ Cryo 0.107 0.781 0.107 0.781 0.321 0.438
of mitochondrial
membranes n (%)
(JC-1)
AFO content Native —0.657 0.175 —0.257 0.658 0.257 0.658
(glow intensity) — Cryo 0.393 0.341 —0.393 0.341 -0.821 0.0145
mean FITC
(DFC)*

Note. Significant levels of correlation with bull sperm parameters are indicated in bold.
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Fig. 2. Differences in expression levels of candidate genes in native and decryoconserved spermatozoa

Pesynbrarsl nccnenoBanus MOKa3aiH, YTO SKCIpec-
CHsl BBIIICYKAa3aHHBIX T€HOB OblIa MPEUMYIIECTBEHHO
BBIILIE B 3aMOPOXKEHHO-OTTassHHOH cniepme. CraTucTtu-
YECKU JOCTOBEPHBIX pa3IM4Uil ypOBHEH IKCIPECCUU
M3y4aeMbIX T€HOB B HAaTUBHOW U JEKPUOKOHCEPBUPO-
BaHHOU crniepMme He HaOmromanoce: AQPI1 (p = 0,07);
AQP3 (p=0,08); AQP7 (p =0,1) (puc. 2).

AHanu3 KOppessUOHHBIX CBSI3€H BBIIBUII HEKOTO-
pBI€ 3aBUCUMOCTHU MEXY YPOBHEM IKCIPECCHH MOJIe-
KyJ M 3HaUUMBIMU TOKAa3aTeIsIMH KauecTBa CHEPMBI Y
HccleAyeMbIX TeHOB. Cpean TpexX TeHOB, KOTUPYHOIUX
AKBaIOPHHBI, HaWOOJIBINYIO KOPPEISILIMOHHYIO CBSI3b
110 OOJIBIIMHCTBY OKa3aTeliei KadecTBa CliepMaTo301-
J0B nposiBi1 reH AQP11. OH uMen BBICOKYIO MOJIOKH-
TENBbHYI0 KOPPESILIUI0 C COACPAKAHUEM KUBBIX, HOP-
MAaJIbHBIX KJIETOK U OTPULATENIbHYI0 KOPPENISILIHUIO C CO-
JeprkaHneM Ae()EeKTHBHBIX, MEPTBBIX KJICTOK U COZEp-
xanueM ADK B 3aMOpOKEHHO-OTTAasHHON U HATUBHOU
cnepme. I'en AQP7 3aMOpOXKEHHO-OTTasiHHOM CHepMbl
HMeJl CPEHIOI OTPUIATENIBHYI0 KOPPENSLUI0 € IO-
Ka3aTesIIMU COJEP KAHUS MEPTBBIX CHEPMAaTO30UA0B U
ne(eKTOB akpoCOMBI Ha YPOBHE OJIM3KOM K JI0CTOBEp-
HoMy. I'eH AQP3 uMen JOCTOBEPHYIO MONOKUTEIBHYIO
KOPPETSLHMIO C COAEPKAHUEM MEPTBBIX KIETOK 3aMO-
POXXEHHO-OTTAsIHHOM criepMsl (Tabauua 5).
Oo6cy:xnenue 1 BbIBOABI (Discussion and Conclusion)

[TomyueHHble HaMU JaHHBIE TO3BOJISIOT CHENaTh
MIPEATIOIOKEHNE, YTO Hauboee MepCIeKTUBHBIM JUIs
HCHOJb30BaHMsI B KAY€CTBE TPAHCKPHUIILIMOHHOIO Map-
kepa siBisieTcst reH AQP11, MOCKOIbKY OH MMEI MOJIO-
JKUTEIbHYIO0 KOPPEISUOHHYIO CBSI3b C HECKOJIBKHUMHU
MOKa3aTeIsIMH, XapaKTePU3YIOIUMH HKU3HECTIOCO0-
HOCTB CIIEPMAaTO30HI0B, U B TO e Bpemst AQP 11 obna-

JlaJl OTPULATENbHOM KOoppesueil ¢ mokazaTensiMu, Xa-
PaKTEpPU3YIOLUIMMU HU3KOE Ka4eCTBO CIIEPMATO30UIOB.

OT4acTy HalM JaHHBIE MOATBEPXKIAKOTCS HCCIIE-
JIOBaHUEM, TMPOBEACHHBIM Ha Oblkax [17], Tae oTHO-
cuTenbHOe KonmmuectBo AQPI] ObUIO0 3HAYUTEIBLHO
(P < 0,05) BbIlIe KaKk B HATUBHBIX, TAaK U 3aMOPOJKECH-
HO-OTTasHHBIX CIIEPMATO30UAaX U3 OBIYBHX ISKYISTOB
C BBICOKOW YCTOHYMBOCTBIO K KPHOKOHCEpBAIUH IO
CPaBHEHUIO CO CIIEPMATO30M1aMHt C O0Jiee HU3KOM KpH-
OPE3UCTEHTHOCTBIO, a TAKXKe MPEIbLAYIIUMU UCCIE0-
BaHUSIMH, IJI€ BBISIBIICHA JOCTOBEPHAS CBA3b MEKIY OT-
HOCUTENBHBIM ypoBHeM AQP3 u AQPI1I n xpuoroiue-
PaHTHOCTBIO CIIEpPMaTO30MI0B B criepme skepebia [20]
u xpsika [16].

I'enst AQP3 u AQP7 TpeOyoT JOMOIHUTEIBHBIX
UCCIIEZIOBAaHNI C YBEJIMYEHHEM BBIOOPKH OBIKOB, IMO-
CKOJBbKY TPAHCKPUNTHI ITHX TIE€HOB HMEIU MEHbIIE
KOPPEJSIIMOHHBIX CBSI3eH C MOKa3zaTelsIMH KadecTBa
CHEepMaTo30UA0B U TPaHCKpUNT reHa AQP3 umen mno-
JIOXKUTENBHYIO CBSI3b C COAECPKAHUEM EPTBBIX KIIETOK,
HecMOTps Ha T0 uto AQP7 u AQPI] uMmeny NpoTUBO-
TIOJIOXKHBIH pe3ynbrar B JaHHOH padoTe, a Mpeablay-
M€ UCCIEI0BaHNS 3apyOe)KHBIX aBTOPOB YKa3bIBAIOT,
4yTO OCHOBHAs ponb AQP3, AQP7 u AQPII cBs3aHa ¢
JKM3HECIOCOOHOCTBIO, 0CMOAIalTalluel 1 aKTUBALUEH
MOJBMKHOCTHU CIIEPMATO30MI0B MOCIE SIKYIanuu [13;
16; 21].

Pesynbrarhl MccienoBaHust MOTYT OBITh HCIIONB30-
BaHbI JUI JaJbHEHIeil paboThl MO CO3JaHUIO TpaHC-
KPHITIMOHHBIX OMOMapKepoB, TMO3BOJSIIONIMX OTOH-
path cemsi OT OBIKOB-TIPOM3BOAMTENEH C Oonee BbI-
COKMM OIUIOJOTBOPSIIOIIUM U KPUOPE3UCTEHTHBIM
MOTEHIIUAJIOM.
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N3y4yenne BJUsAHNS T'YMHUHOBBIX BellleCTB
HA PenpoayKIMI0 U MopdomMeTpudecKue napaMmeTpbl HPUCOB

JI. ®. bekuenesa, A. A. Peyr™
FO>xHO-Ypanbckuit 60TaHNIECKNUIT Cafi-MHCTUTYT — 060COO/IEHHOE CTPYKTYPHOE HOApas/e/eH e

Yumckoro depepanbHOTO MCCIefOBaTeIbLCKOTO LeHTpa Poccuiickoit akageMun Hayk, Yda, Poccns
“E-mail: cvetok.79@mail.ru

Annomayusn. CoBeplICHCTBOBAHNE arpOTEXHUKH 1 MTOJICPIKKA PEITPOYKIIUH PACTCHUH B KOJUICKIMAX OOTaHnYe-
CKHX CaJIoB OCTaloTCs akTyanbHbIMH. Llesb nccienoBanmii — n3yunts 3QpQeKTHBHOCTh MPUMEHEHHUS Npernapara
«Jluraorymar AM» B IBETOBOJICTBE M PENPOAYKIIMU Ha PUMEpE MpeCcTaBUTENeH pogoBoro komriekca [ris L.
OOBeKTHI HccleIoBaHMs — BUIIBI M copTa pona upuc (1. sibirica L., I. pseudacorus L., I. hybrida hort. ‘Edith Wol-
ford’, ‘Banbury Ruffles’, ‘Before the Storm’). MeToabl. O0paboTKy pacTeHHii TPOBOAMIN B pa3HbIE (a3bl pa3BU-
THSI PACTCHUH, ONPBICKUBASI JINCTHS, ITOJIMBAsI ONBITHBIE 00PA3IIb, & TAKXKE coyeTasi 00a BapuaHTa — BHEKOPHEBYIO
TIOAIKOPMKY ¢ KopHeBo#. KoHTponem ciryxunu pactenusi, oopadorannsie Boroi. Hayunast HoBu3Ha. Briepsbie
M3Y4YEHO BIMSIHME TYMUHOBBIX BELIECTB Ha MpeACTaBUTEIsIX pona [ris L. PesyabTarsl. BrisiBieHo nocToBepHOE
yBenuyenue 1unHbI (‘Before the Storm’ — na 7,8 %) n mmpuns! BeretaruBHbIX moderos (‘Banbury Ruffles’, ‘Be-
fore the Storm’ — na 5,6 u 3,7 % coorBercTBeHHO). OOpaboTKa pacTenuii «JIuraHorymarom AM» MOJOKUTEIBHO
OTpa3miIach Ha COCTOSTHUM BOJHOTO peKMMa MpucoB. Boxnsiit nedumur coxparumncs na 2,8-5,3 % B pesynbrare
KOpHEBOH 00paboTKH, BOJOYJCpPKUBAIONIAsl CIIOCOOHOCTH Bo3pocia Ha 5,7 % B Xojie MoJIMBa U CMEIIaHHON 00-
pabotku. [Ipenapar «JIurnorymarom AM» He OKazai BIHMSHHS Ha BCXOXKECTb ceMstH [. sibirica v I. pseudacorus,
OIHAKO OBLT BBICOKOA((EKTUBEH B JOITOCPOYHOM ONbITE. «JIurHOrymar AM» criocoO6cTBOBAJI YMEHBIICHHIO BBI-
T1a/1a ToloBaNIbIX pacteHnit /. sibirica na 20,8 %, a Takke poCTy BEDKUBIINX pacTeHuit 1. pseudacorus na 39,7 %.
CTUMYIATOp TaKKe MOKa3aj 3HAYMTENBHBIN MTPOJOHTMPOBAHHBIN POCTOCTUMYIHUPYIOMNI 3P QEKT, 4TO cr1ocoo-
CTBOBAJIO YITYUIICHUIO Ka4eCTBa paccasl. JUIMHA JINCTHEB 11O] ICHCTBIEM Tpernapara yBenuauinach Ha 64 % s
L sibirica w 17 % nns 1. pseudacorus, mmpuHa auctheB I. sibirica Beipocia Ha 14 %. [1o uroram mcciaeqoBaHUs
CTUMYIIATOP pocTa «JInrnorymar AM» MOXKHO cauTaTh 3(h(HEKTUBHBIM NEPCTIEKTUBHBIM MPEIapaToM JUIs HCIOJNb-
30BaHUs B [[BETOBOJICTBE U PETIPOIYKINH JJEKOPATUBHBIX U PEIKUX BUJIOB UPHCA.

Kniwouegwie cnoesa: perynsarop pocra, Jlurnorymar AM, copra Iris L., I sibirica, I. pseudacorus, ceMeHna, BOTHBIH
PEKUM, BCXOXKECTh, BBKHBAEMOCTh, MOP(QOMETPUIECKUE MTapaMeTpPhI

Bnazooapnocmu. Pabota BeinonHeHa rmo reme roc3ananus 2022—-2024 rr. «brnopasnoobdpasue npupoIHbIX CUCTEM U
pacTuTtensHble pecypchl Poccun: olieHKa COCTOSHUSI 1 MOHUTOPHUHT AWHAMUKH, ITPOOJIEMBI COXPaHEHHsI, BOCIIPOH3-
BOJICTBA, YBEJIMYECHUS U PALIIOHAIBHOTO UCIONb30BaHMs», perucTpannonnsiii Homep HUOKTP 122033100041-9.
Jna yumupoeanusn: bexmenesa JI. @., Peyt A. A. V3yuenne BIMSIHNSA TYMHHOBBIX BEIIECTB HA PEMPOAYKLIUIO U
MopdoMeTpruIecKre mapaMeTpsl HpucoB // Arpapusiii BecTHUK Ypana. 2024. T. 24, Ne 05. C. 649-660. https://doi.
org/10.32417/1997-4868-2024-24-05-649-660.

Jama nocmynnenua cmamou: 06.12.2023, oama peyenzuposanusn: 12.02.2024, oama npunamusn: 16.04.2024.

649

sardojouyoajoiq pue L3o[01g

20T “V 'V MY “ T eAUSYSYOT O



Buonorusa u 6uoTexHonOrnmn

© bexkienena JI. @., Peyt A. A., 2024

B B B B B

4 -apnbn‘/‘l BeCTHMK Ypana. 2024. T. 24, Ne 05

Study of the influence of humic substances
on the reproduction and morphometric parameters
of irises

e, e e .

L. F. Beksheneva, A. A. Reut™

South-Ural Botanical Garden-Institute of the Ufa Federal Research Center of the Russian Academy
of Sciences, Ufa, Russia

“E-mail: cvetok.79@mail.ru

Abstract. Improving agricultural technology and supporting plant reproduction in the collections of botanical gar-
dens remain relevant. The purpose of the research is to study the effectiveness of using the preparation “Lignohu-
mate AM” in floriculture and reproduction using the example of representatives of the generic complex Iris L. The
objects of study are species and varieties of the genus Iris (I. sibirica L., I. pseudacorus L., I. hybrida hort. ‘Edith
Wolford’, ‘Banbury Ruffles’, ‘Before the Storm’). Methods. Treatment of plants was carried out at different phases
of plant development, spraying leaves, watering experimental samples, and also combining both options — foliar
feeding with root feeding. Plants treated with water served as control. Scientific novelty. For the first time, we
studied the effect of humic substances on representatives of the genus /ris L. Results. A significant increase in the
length (‘Before the Storm’ — by 7,8 %) and width of vegetative shoots (‘Banbury Ruffles’, ‘Before the Storm’ — by
5,6 and 3,7 %, respectively) was revealed. Treatment of plants with “Lignohumate AM” had a positive effect on
the water regime of irises. Water deficit decreased by 2,8—5,3 % as a result of root treatment, water-holding capac-
ity increased by 5,7 % during irrigation and mixed treatment. The preparation “Lignohumate AM” had no effect
on the germination of seeds of /. sibirica and I. pseudacorus, but was highly effective in a long-term experiment.
“Lignohumate AM” contributed to a reduction in the loss of one-year-old /. sibirica plants by 20,8 %, as well
as the growth of surviving 1. pseudacorus plants by 39,7 %. The stimulator also showed a significant prolonged
growth-stimulating effect, which contributed to improving the quality of seedlings. The length of leaves under the
influence of the preparation increased by 64% for I. sibirica and 17 % for I. pseudacorus, the width of leaves of
L sibirica increased by 14 %. Based on the results of the study, the growth stimulator “Lignohumate AM” can be
considered an effective promising drug for use in floriculture and the reproduction of ornamental and rare species
of iris.

Keywords: growth regulator, Lignohumate AM, varieties Iris L., I. sibirica, I. pseudacorus, seeds, water regime,
germination, survival, morphometric parameters
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IocTranoska npodaemsl (Introduction)

I'ymuHOBBIE BeliecTBa BXOAAT B COCTaB MHOTHX HO-
BEHIINX IpenaparoB, NPeIHA3HAYCHHBIX Ul CEIbCKO-
ro xo3siicTa [1]. TpaguuuoHHas arpoTEeXHUKA, BKIIIO-
yaromiasi B ceOs MOJIMB PAaCTEHHH C HMCIOJIB30BAHHEM
CTUMYJISITOPOB POCTA, IOMOJHSAETCS TEXHHUKOH ONpBbI-
CKUBAHUSI JINCTA C JAJIbHEHIIIMM Ky THKYJISIPHBIM TPaHC-
MOPTOM r'yMaroB [2]. ['yMUHOBBIE KUCIIOTHI XapaKTepH-
3yIOTCSI TOPMOHOIIOJIOOHON aKTHMBHOCTBIO M MCIIOJIB3Y-
I0TCSI KaK CTHUMYJIATOPBI pOcTa 11o0eroB u KopHew [3],
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YBEJINYUBAIOIINE COJEp)KaHUE XJIopoduuia, caxapos,
Oemka, a Takke aKTUBHOCTD (hepMeHTOB [4]. OcobeHHO
Ba)KHO, YTO T'YMHHOBBIE BELLIECTBA MOJIOKUTEIIBHO BITH-
SI0T Ha PACTEHHS IIPU HEOIAarONMpPUATHBIX YCIOBHAX: BO
BpeMs 3aCyXH, IIPH BO3BPATHBIX 3aMOPO3KaX, H30BITKE
B TI0YBE A30Ta WM MECTULUIOB, KHCIOPOIHOM TOJIO0-
JTAaHUW W PA3ITUIHBIX O0NE3HAX [5], CMATYAIOT COIEBOM
cTpecc [6], MOBBIIIAIOT YPOKAHHOCT M KA4€CTBO TIPO-
nykmmn [7; 8].
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KadecTBO rymMaToB TpagMIIMOHHO HCCIEAOBAaHO Ha
CEJIbCKOXO3SIMCTBEHHBIX KyJIbTypax. Tak, ObUIO BBISB-
JIEHO, YTO MCIIOJIb30BAHUE IPENapaToB, COIEPIKAIIUX
TyMarthl, COKpalaloT Nepuoj BereTauu pacTeHuit 9]
U CIIOCOOCTBYIOT YBEIHUCHHIO yporkaitHocTH cou [10],
yeueBubl [11]; 3amaunBanue cemsiH Tabaka Criocoo-
CTBOBAJIO YBEIMYEHHUIO BbIX0/a paccassl [12].

B TO e Bpemsi OmosiorMuecKas aKTUBHOCTH Ty-
MHHOBBIX IperaparoB B c(epe LBETOBOJCTBA H3y4e-
Ha 3HAYMUTENILHO ci1abee. B pesynbrare uccienoBaHuit
psAaa aBTOPOB MO BIMSHHUIO T'yMaToOB HAa POCT U pas-
BUTHE HEKOTOPBHIX I[BETOYHO-IEKOPATUBHBIX KYJIBTYpP
(Campanula persicifolia L., C. carpatica Jacg., Phlox
paniculata L.) BBISIBICHO, YTO M3y4YCHHBIE IpENaparhl
MOJOXKUTENIFHO TIOBIMSUIM Ha TakKue JEeKOpPaTUBHBIC
NpPU3HAKK, KaK OOWJIME M JUINTEJIbHOCTh L[BETEHHMS,
pa3mep LBETKa, pasMep U IUIOTHOCTH colBerus [13].
CornacHo uHpopMaLK JPYrux aBTOPOB, MOCIE MOA-
KOPMOK pO3 T'YMHHOBBIMU IIperapaTtaMu HaOiromanu
YBEJIMYCHHUE 00IICH MPOMYKTUBHOCTH Ha 35 % U yiayd-
HIeHHe KadecTna npoxykuuu. Kycrsl po3 cranu Gosee
MOIIIHBIMH, HaOJIIOAJIOCHh OTPAacTaHue MoOeroB B0300-
HOBJICHHUSI, PACTEHHUS MEHBIIIE MOPAYKAIUCh MYYHHUCTON
pocoii [14].

Cpemu Bcero MHOroo0Opasusi 'yMaTtoB 0CO00ro BHU-
MaHHMA 3aciayxuBaeT «JlurHorymar AM» — ryMuHoBoe
ynoOpeHue, oOlajaroliee KOMIUIEKCHBIM JIeHCTBHEM
AQHTUCTPECCAHTa, PEryasTopa pocTa, UMMYHOMOTYJIS-

9 N YN N T

4 4 4 & & 4

Topa W npuiunarens. JlaHHbI npenapar UMeeT OJUH
13 CaMBIX BBICOKHX YPOBHEH cofiepKaHHs T'YMHUHOBBIX
kucioT (ot 20 % it Kuakux MoAuduKauuil U 10
90 % — nns cyxux), MOILIHO BO3JEHCTBYET Ha pacTH-
TEJILHBII OpraHu3M, BBICBOOOXK/IAsi €TO CKPBITHIE pe-
3€pBbI, U CIIOCOOCTBYET YBEIMUEHHIO POIYKTUBHOCTH
KyJbTYpHI [14].

Boranuyeckue cajipl cofepkar OOLUIMPHBIE KOJLIEK-
UM IIBETOYHO-/IEKOPATUBHBIX pacTeHuil. CoBeplieH-
CTBOBAaHHE ArpOTEXHUKU U MOUCK BO3MOXKHOCTEH st
MoJIep>KaHKs U BOCIIPOM3BEACHUS KOJIIEKIIUH B 4acTO
HeOJIarONPUSTHBIX YCIOBUSX OCTAIOTCS aKTYaJIbHBIMH.
B wacTHOCTH, 3TO KacaeTcs COBPEMEHHBIX COPTOB UPH-
ca ca/loBOro, BBOAUMBIX B KYJIBTYPY B KIMMaTHYECKUX
YCIIOBHSIX, OTIMYHBIX OT MECTa CeNIeKIUH. B 11BeToBo-
CTBE HAIITM IPUMEHEHHUE HE TOIBKO COpTa, HO U BUIBI
UPUCOB, B TOM YHCJIE€ MMEIOIIUE CTaTyC PEIKUX HIN
oxpansiembiX. Tak, I sibirica u 1. pseudacorus, mpo-
maraHaupyeMble Kak JeKopaTuBHbIe pacTeHus [15],
3aHeceHbl B Kpacuble xkauru [16; 17] u 3anpereHs! K
U3BATHIO U3 IPUPOIBL. B CBSA3M ¢ 3TUM CTaHOBUTCS aK-
TyaJbHBIM BOCIIPOU3BEACHUE BUAOB B HCKYCCTBEHHBIX
YCIIOBHSIX.

Lens uccienoBaHuii — n3y4uth 3(P(EeKTHBHOCTH
IpUMeHeHUs npenapara «Jlurnorymar AM» B 1BeTo-
BOJICTBE M PENPOAYKIMH Ha MPUMeEpPEe BUJIOB U COPTOB
pona Iris L.

Tabnuna 1
XapaKTepucTuka cOpToB upica cagooro us komnekuun I0YbCU YOUIT PAH
Hazpamme CeJiekumonep, CanoBbiii BricoTa
roa cCo3AaHusl, Poaurenn pacrenus, Onucanue NBeTKA
copra KJace
cTpaHa cM
‘Before Innerst, 1989, ‘Superstition” x | Beicoknit 90-95 | ®ox u cTaHAAPT YEPHBIE
the Storm’ CIIA ‘Raven’s Roost” | bopomatsIii mpuc (TemMHO-(h1OTETOBEIE),
00poKa TEMHO-
(uoneroBas
‘Edith Hager, 1986, ‘Merry Bricokuit 100-105 | ®on cune-(hHUOIETOBHIH,
Wolford’ CIIA Madrigal’ x Gopoxarelii upuc CTaHapT MPO3pPauHBI
‘Freedom Road’ KaHapeeuyHO-KEITHIH,
0GopojIKa CHHSIS C
OpaHXEBbIM KOHYMKOM
‘Banbury Hewussecten Hewmssectasl | CTranmapTHBINA 25-35 | @on u cTaHAAPT TEMHO-
Ruffles’ KapJIUKOBBIN ¢buoneToBo-cuHueE,
0oponaTkIif upuc Ooponka Oenast
Table 1
Characteristics of garden iris varieties from the collection of the SUBGI UFRS RAS
Breeder, year Plant
Variety name of creation, Parents Garden class hei Description of the flower
eight, cm
country
‘Before Innerst, 1989, ‘Superstition’ x | Tall Bearded Iris | 90-95 | Fall and standard black
the Storm’ US4 ‘Raven’s Roost’ (dark purple), beard dark
purple
‘Edith Hager, 1986, ‘Merry Tall Bearded Iris | 100-105 | The fall is blue-violet, the
Wolford’ US4 Madrigal’ x standard is transparent
‘Freedom Road’ canary yellow, the beard
is blue with an orange tip
‘Banbury Unknown Unknown Standard Dwarf | 25-35 | Fall and standard dark
Ruffles’ Bearded Iris violet-blue, beard white
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HayuHoit HOBH3HO# JTaHHOW PabOTHI SIBIISIFOTCS MC-
CJIe/IOBaHMS 110 pa3paboTKe CXeMbl IPUMEHEHHS pery-
JISITOpa POCTa PACTEHUH JUIsl TTOBBIILICHNS] KaueCTBEH-
HBIX [I0Ka3aTejell UPUCOB B YCIOBHSX JIECOCTEITHON
30HHb!I bamkupckoro ITpegypanbs.

MeTtonogorusi 1 MeToabl ucciaenopanusi (Methods)

IToneBoii OMBIT OBUT 3aJI0KEH B BEreTAl[HOHHOM
ce3one 2022 ropa, HabmoneHus: npoaoibkeHsl B 2023
roJly Ha HECKOJbKHX COpPTax mpuca cajaoBoro (tadiu-
na 1; puc. 1). OObeKkTaMH HCCIICIOBAHUS SBIISIIHCH
MHOT'OJIETHHE pacTeHus U3 Kosuiekiuu FOxxHo-Ypaib-
CKOTro OOTaHMYECKOTO Cala-MHCTUTYTa — 000COOJIeH-
HOTO CTPYKTypHOro mnozpasieienus deaepaibHOro
rOCYJJapCTBEHHOTO OIO/PKETHOTO HAy4HOTO YUpexe-
Hust Y umckoro QenepanbHOro MCCIe0BaTelIbCKOro
nentpa PAH (manee KOYBCU YOUII PAH), noctur-
LIMe FeHEePAaTUBHON CTaINH PA3BUTHSL.

[TouBa Ha ONBITHOM Y4YacTKe cepas JiecHas C CO-
nepxanueM rymyca 5,7-6,2 % (I'OCT 26424-85),
noaBmwxHOro Gocdopa — 141-200 mr/kr moyssl, Moa-
BrKHOTO Kayust — 132-145 mr/kr (OCT 26204-91),
HutpatHoro azora — 9,3 mr/kr (TOCT 26951-86), pH
COJIEBOTO ITOYBEHHOTO pacTBopa — 6,3—6,5 eAMHHULIBI.

CpenneromoBasi temmeparypa B 2022 romy Obuia
Bhiie HopMbl Ha 0,7 °C. BecHa ObL1a MpoXJiaIHOM,
CpenHsisl TeMIeparypa B arpelie JOCTUrana 3HaYeHUs
1,6 °C, 4TO HMXKE CPEIHEMHOTOJIETHEro IMOoKa3aTels
5,2 °C. Maii o Temrieparype 1 ocajgkaM COOTBETCTBO-
BaJl HopMe. MereoycnoBusi JeTHero mnepuoaa 2022
roja XapaKTepU30BAINUCh 3HAYUTEIBHOW TOJISIPHO-
cThlo. B umrone HaOmonaincst nepen3ObITOK yBIIaKHE-
HUS — BbINajo 132 MM ocaikoB IPOTUB 67 MM B HOPME.
B wutone, aBrycre u ceHrsiOpe, HaNpPOTUB, OTMEYaIach
3acyxa — KOJMYECTBO BBINABIINX OCAJKOB COCTaBHJIO
17 %, 22,4 % wu 43,8 % ot HOpMBL. B aTOT %K€ mepu-
oz 3adukcupoBaHa Kapkasi MOrofa ¢ NPEBBIIICHUEM
cpeaneit temneparypsl Ha 0,7 °C, 2,5 °C u 0,4 °C
COOTBETCTBEHHO.

3umuunii epuon 2022/2023 T XapaKTepU30BAJICS
paHHUM HACTyIUICHMEM (MHHUMalbHasi TemIlleparypa
B HOs10pe 2022 cocraBmia —26 °C) u 3HaYNTEIbHBI-

‘Before the Storm’

‘Edith Wolford’

MU HM3KHMH Temneparypamu (1o —39 °C) B uenom. B
2023 romy BecHa ObLIa paHHEH M 3aCYIITUBOU, CPEIHE-
MECSIYHBIE TEMIIepaTypbl ampeliss U Masi IpPEeBbIILAIN
HopMmy Ha 3,9 u 2,9 °C coorBercTBenHo. Ha done no-
BBILIEHHBIX CPEJHEMECSYHBIX TEMIIEpaTyp B JIETHHE
MECSILIbI TAK)KE OTMEYAJICS CYIECTBEHHBIN HEJ0CTATOK
BJIard, YTO MIPUBEIIO K 3aCyX€E B 3TOT MEPHOLI.

Wzyuaemsrii npemnapar «JlurHorymar AM» mpen-
cTaBisier coboi KomIuieke TyMUHOBBIX (80-90%) u
¢ynpBoBBIX (10 %) KMCIOT, OOOTaIIEHHBI MUKPOIJIe-
MEHTaMH B XenatHoi popme (kamii — 9 %, cepa— 3 %,
sxkene3o — 0,2 %, UUHK, Mellb, KOOAJIbT, MapraHell — o
0,12 %, 6op — 0,15 %, monubmen — 0,015 %, cenen —
0,005 %). [Tokazarenb KOHIIEHTPAIMK BOJOPOTHBIX HO-
HoB (pH) 7-10.

3aKJiaJIKy OIBbITOB OCYILECTBIISIM CIEAYIOIIUM 00-
pa3oM. B ¢a3er oTpacTanus, OyTOHU3AIUHN U [IBETCHHS
pabouumM pacTBOPOM (5 /1) ONPBHICKUBAIN JTUCThS (110
10 wrt.), moiMBaK ONBITHBIE pacTeHus (1 71 Ha oTHeNb-
HOE pacTeHUE COINIACHO PEKOMEHAAIMH ITPOU3BOAUTE-
JIs1), @ TAKXKE coueTanu o0a BapuaHTa — BHEKOPHEBYIO
MOJIKOPMKY ¢ KOpHEBO#l (rmo 10 pacTeHuit B KakJoM
Bapuante). KoHTponem city>kuiu pacreHusi, oopabo-
TaHHBIE BOJIOH B TAKOM K€ KOJIMYECTBE, KaK OIBITHBIC
00pa3ipl. OnbIT ObLT 3aJI0KEH B TPEXKPATHOH MTOBTOP-
HOCTH O OOLIETPUHATHIM METOANKAM.

Bnusaue perynsatopa pocta «JIurnorymar AM» Ha
copra Mpuca OLEHMBAJIN 110 HECKOJIBKUM Iapamerpam
(MHA W WMpWHA JIMCTA, JJIMHA M HIMpUHA mnobera,
JIMaMeTp M BbICOTA IIBETKA, /UIMHA U IIMPHHA (ona —
Hapy)XHbIE JIOJM OKOJIOIIBETHHMKA, [UIMHA W INHPHHA
CTaHAapTa — BHYTPEHHHE JI0JIM OKOJIOLBETHHKA). Mop-
(homerpuyeckue napamMeTpbl HaJ3eMHBIX OPraHOB 3a-
Mepsuii B (ha3y MaKCUMajbHOTO PAa3BUTHS KaXJIOTO M3
HUX: LIBETOHOC — BO BpEeMs IIBETEHUS, IBETKU — B TIe-
PHOJI TIOJIHOTO PACKPBITHS, JINCTOBBIE JIONATKH — B Ce-
30H BTOPUYHOTO pocta. PHU3n0I0THUeCcKUe apaMeTpsl
(oOm1asi OBOJIHEHHOCTH, BOJOY/IEPKUBAOIIAsT CIIOCO0-
HOCTb U BOJHBII Ne(QUIMUT JIUCTHEB) ONPEACIISUIN 10
o01enpUHATHIM MeTouKaMm [ 18].

s A

‘Banbury Ruffles’

Puc. 1. O6vexmot uccned08anus — cOPmMa upuca cados02o
Fig. 1. Objects of study are garden iris varieties
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Tabmuia 2

Bun Pycckoe Ha3Banue Apean Onucanne ceMsiH
I pseudacorus L. Kacaruk EBpomneiicko-kaBka3zckuii Bua1. EBpona, Kopotxko-
JIO)KHOAUPHBIH, Kagka3s, 3anannas Cubups, CeBepHas LWIMHIPUYECKUE,
KacaTHK XKEJThIH, Adpuka, Manas Asus TTOCKOC)KAThIE,
KacaTHK OOJOTHBIN OKpYIJIbIE
I sibirica L. Kacaruk cubupckmii | EBpoasmarckwmii Bun. Boctounas EBpornia, | YimomieHHBIE C
Kagkas, 3ananuas u Cpenusisst CuOups, KPBUIOBUAHBIMU
Apmenust, Kazaxcran BBIpocTamMu, D-hopmbl
Table 2
Characteristics of iris species
Species Russian name Habitat Description of seeds

1. pseudacorus L. Yellow iris, swamp

iris

European-Caucasian species. Europe,
Caucasus, Western Siberia, North Africa,
Asia Minor

Short-cylindrical, flat-
compressed, rounded

L sibirica L. Siberian iris Eurasian species. Eastern Europe, Flattened with wing-
Caucasus, Western and Central Siberia, |shaped outgrowths,
Armenia, Kazakhstan D-shaped

Puc. 2. O6vexmul uccned08aHus — cemeHa 6U00BbIX UPUCO8

B romoBom maboparopaom ombiTe (2022-2023 11)
OIIPEAEIIANIN BIUSHNAE MIperapaTa Ha BCXOXKECTh CEMsIH,
BBDKMBAEMOCTb M MOpP(OMETpHUUECKHEe MapaMeTpsl
MPOPOCTKOB pacTeHUH (UIMHA W IIMPUHA JIMCTHEB)
(Tabmuma 2; puc. 2).

Cemena mo 100 mT. momemiasyd B MapiieBble Me-
LIOYKH ¥ 3aMayMBajId Iepe] MOCeBOM Ha 12 dacoB B
I-porierTHOM pabodem pactBope (0,1 kr mpemapara
Ha 10 1 Bozter). CemeHa, 3aMOYCHHBIC B BOJIE, CITYKUIH
koHTposeM. CeMeHa BHICEBAIIHN B SIIUKH, 3aII0JTHCHHBIE
CMEChIO TOUBHI U Tlecka (B cootHomenuu 2 : 1). Ilo-
BTOPHOCTb OTIBITA TPEXKpPATHAsL.

BexoxecTp CeMsIH BBIYMCISUIM IyTEM TIO/CUETa
MIPOPOCHINX CEMSH K YHCIY TOCESIHHBIX B MPOIEHTaX
Ha 29-e, 43-u u 62-e¢ cyTku. BepKHBaeMoOCTh pacte-
HUH OblTa ONpeziesieHa Yepe3 rojl Mociie Havyaja OIbl-
Ta. Y4eT OMOMETpHUYECKUX MOKa3aTeNell MpopOoCTKOB
BKJTIOYAJ B ce0sl I3MEPEHHE JAJIMHBI ¥ IIHUPUHBI CAMOTO
KPYITHOTO JIUCTA B JIOMATKE TOJ0BAJIBIX PACTEHHM.

Craructrueckas 00paboTKa pe3yasTaToB MpoBee-
Ha METOJaMH OTHCATEJIbHON CTaTHCTUKH C MCIOJNIB30-
BaHueM ko3¢ urrienta CThIOACHTA.

Pesyabrarsl (Results)

B Tabmmie 3 mokazaHbl pe3yasTaThl MOpGhOMETpH-
YECKUX U3MEPEHMN ONBITHBIX PACTEHUM C YYETOM Ba-
puaHTOB 00paboToK. [ mapuuasbHOTO KycTa pa3me-

Fig. 2. Objects of study are seeds of iris species

PBI JIMCTa UMEIOT OOJIBIIOE 3HAUYEHHE, TIOCKOIIBKY 3TOT
opran OepeT Ha ce0st OCHOBHBIE (YHKITHH (POTOCHHTE-
3a. Bb11o BRIBIIEHO, UTO KOpHEBast 00pabOTKa CIIOCO0-
CTBOBaJa POCTY MapaMETPOB JINCTHEB COPTOB ‘Banbury
Ruffles’ (1a 8,6 1 5,6 % cootBeTcTBeHHO) U ‘Before the
Storm’ (#a 6,5 u 3,7 % cooTBeTCcTBeHHO). B ciydae ¢
JUCTOBOH 00pabOTKOI BBISBICHO TOCTOBEPHOE yBEIH-
yerne anuHb (‘Before the Storm’ — va 7,8 %) u mmpu-
HBI BereTaTUBHBIX T0OeroB (‘Banbury Ruffles’, ‘Before
the Storm’ — Ha 5,6 u 3,7 % cooTBeTcTBeHHO). Pasmu-
YUP MEXIYy IOKa3aTelsIMU KOHTPOJISI U COBMECTHOM
00paboTKky (KOpHEBast + HEKOPHEBAasi) HE BBISBICHO.

[TapameTpsl 1[BETKA, UMEIOLIHME 3HAYEHHUE s (Pop-
MHUPOBaHHS JIEKOPATHBHBIX KadeCTB PACTEHHs, ObUIH
YAUBUTEIBHO OJHOOOpa3HbIMHU. JIOCTOBEPHBIX OTIH-
UM MEXy KOHTPOJIEM M ONBITHBIMHA BapHaHTaMU HE
ormedeHo. COmIacHO AAaHHBIM APYTUX HCCIIEN0BaTe-
e, IpU yBEJIMYEHUN KOHIEHTpanuu «JIurnorymaray
(> 1 %) npenapar MOXKET HPOSBISATh CBOWCTBA MHIH-
6uropa [19].

[TapameTpbl TeHEpaTUBHBIX MOOETOB TaKKe OBLTH
Oomm3kn K koHTpomo. Jlume y copra ‘Edith Wolford’
JurHA 1o0era JTOCTOBEpHO yBenmdmwiack Ha 9,5 % B
ciIydae ¢ KOpHEeBOil oOpaboTkoii. Takum oOpaszom, Ha
JICKOPaTUBHOCTb HMPHCOB Ipenapar MPaKTU4eCKHd He
OKa3aJ BIMSHHUSA.
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CocTosiHME BOJHOTO pEXHUMa PpacTeHUil Ccyle-
CTBEHHO OTpakKaeTcs Ha UX POCTE, PA3BUTHUH U IPOYK-
THUBHOCTHU. Yem BbIIIe OBOJHCHHOCTb U BOJAOYACPIKU-
BaIOIIasi CIIOCOOHOCTh U YEM HU)KE BOIHBINA NEQUIIHT,
TeM B OOJIBIICH CTEIEHH pacTeHUE aJalTHPOBAHO K
cTpeccoBbIM (akropaM. Ha puc. 3 orpakeHsl pe3yiib-
TaThl BIAMSHM IIperiapara Ha BOJHBIM PEKUM UPUCOB.
B xozne skcriepuMeHTa yCTaHOBIICHO, YTO COJIEpIKAHHE
BOJIbI B TKAHSX OIIBITHBIX paCTeHI/Iﬁ HE OTJIMYacTCsa OT
koHTposisi. Ha 5,7 % Bo3pocna BomoyaepKUBAroIIast
cniocobnocth suctheB (‘Before the Storm’) B ciryuae
KOpPHEBOM M cMelaHHoW oOpabortok. Bonublii nedu-

IUT cHU3WICA Ha 2,8-5,3 % B X0Jie TOJIMBa PacTeHUIA
«JIurHorymMmaTom», OJHaKo Apyrue BapUaHThI OIbITA HE
OKa3aJiyi BJIMSIHUA HA 3HAYCHUA I10KaA3aTeJIsl.

Pesynbrarel ncciaenoBaHUil BCXOXKECTU CEMSIH BU-
JTIOBBIX UPUCOB OTpakeHbI Ha puc. 4. OOpaboTka mpe-
naparomM cemsiH . pseudacorus yBeIMYHIa SHEPTUIO
npopacranusi Ha 7 %, OfHaKo AajbHEHIIHH y4eT 1a0o-
paTOPHON BCXOXKECTH IMOKa3ajl OTCYTCTBUC pa3jIMYHid
MCXKIY NOKa3aTeJsIMU ONbITa U KOHTPOJIA. K KOHITY
BTOpPOro Mecsiia oHa coctaBwia 33-34 %, He3Ha4yu-
TEeIHbHO CHM3UBIIKMCH Ha 2—4 % 3a cuer BbINaga Mpo-
POCTKOB I10 CPAaBHEHHIO C PE3yJbTaTaMU BCXO)KECTH Ha
43-u CyTKH.

Tabnuuna 3

MopdomeTpryeckie HOKa3aTenu pacTeHNII B 3aBUCHMOCTH

oT 00paboTku npenaparoM «JIurnorymar AM» (cpefHee £ cTaHZapPTHOE OTK/IOHEHNe)

Opranbr BapuanTsl 06padoTox
Copr pacreHust Iapavetpet, cM Kopnesasn HexopueBas Kopuesas + KonTpoan
HEKOpHeBast
Jlnna 41,5 +2,3* 36,8+ 3,1 353+2,1 382+1,8
JInctes
Ilupuna 1,9 +0,1* 1,9 +0,1% 1,8+03 1,8+0.2
Jlnna 192+2.4 204+22 20,8 + 3,4 229+26
IToGeru
[upuna 0,6+0,1 0,6 £0,1 0,7+0,1 0,6 £0,1
‘Banbury Tlnamerp 10,1 £0,3 10,1 = 0,7 10,3 +0,3 10,1 = 0,6
7 | LiBeTok
Ruffles Bicora 39+05 44+0.7 41+04 44+02
o Tlnna 6,1+0,2 6,240, 6,1£0,1 6,0£0,3
o Ilupnna 3,640, 3,8+04 3,740, 3,8+0,1
. TlnHa 58+0.2 6,1£0,2 59+0,3 6,1£03
TAERT i 41+0,1 41+0,1 41+02 41+02
p Tlnna 52,8+3,7% | 53,5+41% 48,7 +3,7 49,6 +3,7
TR M lupuma 2,8 £ 0,4* 2,8 +0.2% 2,5+04 2,703
Jlnna 68,5 4,1 73,0 £3.9 714 +44 73,1+52
TTo6ern
[lnpuna 1,0+0,1 12+0,1 1,0£0,1 1,1 0,1
‘Before TTnameTp 11,514 11,0£0,8 10,8 + 0,8 ,1£1.2
, | LlBeTox
the Storm Bricora 670 + 095 672 + 095 670 + 096 691 + 094
o Jluna 11,0£0,5 11,1 £0,6 11,0£0,8 11,0 £ 0,6
o1 [lupnna 78402 8,0+ 0,3 8,0+ 0,2 8,1+0,3
. Jluna 79+03 8,0£0,3 7,9 +04 7,9+04
TAAPT N puma 6,5+0,2 6,4+ 0,1 6,5+0,3 6,5+ 0,1
Jlmina 438+73 39,1 £63 44,7 £ 6,6 473+70
JIucTes
[Hupuna 34+0,7 2,9+0,5 3,1£0,5 3,1+£0,3
Tnra 69,0 + 3,8* 62,0 £3,0 56,5+ 6,1 63,0 £ 4,1
TToGern
[Hupuna 0,9+0,1 1,0£0,2 1,0£0,1 1,2+0,1
“Edith JluameTp 15,3+0,9 15,1+1,0 14,8 +1,1 15,3+1,2
Wolford® |HBeTOK  Fom 11,0+ 1,0 1H2+1,0 10,9+ 0,8 11,0+ 0,9
o Jna 9,0+ 0,5 9,0+0,3 9,1 +£0,4 9,0+ 0,4
ot MMupusa 7.6+03 77+05 74104 7703
. Tinea 8,5+0,3 8,6+0,5 8,4+ 0,4 8,6+0,5
TP upuna 73+02 7.4+0.1 730,11 7302

IIpumeuanue. * Pasnuuus meinoy nokasamenimu KOHmpons u onvima docmosepHol npu p < 0,05; pon — HapyxcHoie 001U 0KONOUEEMHUKA;
cmandapm — eHympenHue 007U 0KOLOYBEMHUKA.
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Table 3

Morphometric parameters of plants depending on treatment with “Lignohumate AM”
(average + standard deviation)

. Treatment options
Variety Plant organs | Parameters, cm

root non-root root + non-root control
, Length 41.5+23%| 368+3.1 353+2.1 382+18
eaves Width 19+0.1% | 19+0.1% 1.8+03 1.8+02
o Length 192+24 | 21.4+22 20.8+34 229+26
oots Widih 0601 | 06<01 07401 06401
‘Banbury Diameter 10.1+0.3 | 10.1+0.7 10.3+0.3 10.1 £0.6

g Flower -
Ruffles Height 39+05 | 44+07 41+04 44+02
Fall Length 6.1+0.2 6.2+0.2 6.1+0.1 6.0+0.3
a Width 3602 | 3.8+04 3.7+0.1 3.8+0.1
o Length 58+02 | 61+02 50+03 6.1+03
fandart Width 41201 | 41x01 41402 41402
. Length S28+37%|535+4.1%| 487+3.7 496+37
eaves Width 28+04% | 2.8+0.2% 25+04 27+03
o Length 685+41 | 73.0+3.9 714+44 73.1+5.2
0ols Width 10£01 | 12401 10401 11401
Before Diameter 11514 | 11.0+0.38 10.8+0.8 11+12

, Flower

the Storm Height 60+05 | 62+05 6.0+0.6 6.1+04
ol Length 11005 | 11.1+0.6 11.0£0.8 11.0£0.6
“ Width 7802 | 80=03 80+02 81+023
o Length 79403 | 80+03 7.9+04 7.9+04
tandart Widh 65+02 | 64%01 65+03 6501
; Length 438+73 | 391+63 447+66 47.3+7.0
caves Width 3407 | 29+05 3.1+05 31+03
) Length 69.0+3.8%| 62.0+3.0 56.5+6.1 63.0+4.1
00ts Width 09+01 | 1.0+02 1.0+0.1 12401
Edith Wolford” | FI Diameter 153+09 | 15.1+1.0 14.8+1.1 153+1.2
ith Wolford” | Flower Height [.0+1.0 | 112410 | 109+08 | 1.0=09
Fall Length 90+05 | 90+03 91+04 90+04
“ Widih 76+03 | 7705 74+ 04 77203
Length 85+0.3 86+0.5 84+04 8.6+0.5

Standart -
Width 73+02 | 74%0.1 73+0.1 73+02

Note. * Differences between control and experimental indicators are significant at p < 0.05; falll - outer perianth lobes;
standard - internal perianth lobes
Tabnuna 4

MopdomeTpryeckie mapaMeTpbl J/IMHbI ¥ INVPUHBI THCTbeB TO0BAIBIX PACTeHUIT

1L sibirica 1. pseudacorus
Jlauna, cm IIupuna, cm Jlauua, cm Hupuna, cm
OnpIT KonTpons OnsIT KonTpons OnpIT Kontponb OnsIT KonTpons
23+£23 14+£1,9 0,4+0,2 0,35+£0,2 35+4,1 30£3,8 0,4+0,1 0,38+0,2
Table 4
Morphometric parameters of the length and width of leaves of one-year-old plants
L. sibirica 1. pseudacorus
Length, cm Width, cm Length, cm Width, cm
Experience Control Experience Control Experience Control Experience Control
23.0+23 | 14.0+19 0.4+0.2 0.35£0.2 | 350£4.1 | 30.0£3.8 0.4+0.1 0.38+0.2
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Puc. 3. Brusnue pezynamopa pocma «/Iuenozymam AM»
Ha nokazamenu 800HO20 PeIUMA UPUCOB:
W - 06uias 0600HeHHOCMY, R — 8000ydepicusarousas
cnocobrocmo, D — 800HbLil depuyum, %

Mexay 3HaYEHUSIMH BCXOKECTH ceMsH . sibirica
TaK)X€ HE BBIIBICHO CYLIECTBEHHOM pasHulbl. [loso-
JKUTETbHOE BIUSHHUE Tpernapara orMedaercs Ha 43-u
CYTKH — BCXOXeCTb BbIpocia Ha 6 %. OJHaKo K KOHITY
BTOPOTO MECSILIA BBINAJ IIPOPOCTKOB B OIBITE COCTABHII
7 %, 4TO HUBEIMPOBAJIO MPEIBIAYIINHI PE3YIbTAT.

HaGnronenus 3a ronoBajgbIMH pacTeHHSIMH OTparKe-
HbI Ha puc. 5 u B Tabnuine 4. JlocToBepHbIe pa3inyuus
MEXKAy MOKa3aTessIMH BCXOKECTH B KOHTPOIBHOM M
OTBITHOM rpymmax (p > 0,05) mOKa3pIBAIOT, YTO MpeTa-
par criocoOCTBYeT YCTOWINBOCTH M BEIKMBAHHIO PACTE-
HHH, @ TAaK)K€ YBEIMUCHUIO KOJIMIECTBA BCXOJOB B JJIH-
TenbHOM Tiepuofe. B ciydae ¢ I sibirica ormedaercs
BBIIIA/l TOJIOBAJIBIX IPOPOCTKOB Ha 23,4 % B KOHTpOIE
u Bcero Ha 2,6 % B onbITe. YMEHBIIIEHUE BHIITA1a OIBIT-

HBIX pacTeHuil, TakuM obpaszom, coctasmio 20,8 %.
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Fig. 3. Effect of the growth regulator “Lignohumate AM”
on the water regime of irises:
W - total water content, R — water holding capacity,
D - water deficit, %

ITo cpaBHEHHMIO C IByXMECSYHBIMH BCXOJaMHU KOJIH-
YEeCTBO TO0OBAJIBIX pacTeHuil 1. pseudacorus BBIPOCIO
Ha 51,5 % B omnbiTe, uto Ha 39,7 % OoJibllIe, YeM B KOH-
Tposie. Uuciio BbIKUMBIIUX PACTEHUM B KOHTPOJIE yBe-
JIMYUI0Ch Beero Ha 11,8 %.

[Ipenapar oka3ai BIMSHHE Ha MOPHOMETPHUIECKUE
NIOKa3aTeNn [UINHBI JINCTHEB TOOBAJIBIX UPHUCOB (Tald-
muma 4). Y o00uxX BHIOB ONBITHAS IPyMIa PacTEHHH
MOKa3aja JOCTOBEPHO OOJBIIYIO JUIMHY JIHCTHEB II0
CpaBHEHUIO ¢ KOHTposieM (Ha 64 % nus 1. sibirica n Ha
17 % nna 1. pseudacorus). llupuna nucta I. sibirica
TaKXkKe JOCTOBEPHO OTIMYAach OT KOHTPOJIBHOTO Ba-
puanTa (Ha 14 %). OpgHako paznuyus Mo JaHHOMY Ha-
pamerpy a4 1. pseudacorus He ObUIH 0OHAPYIKEHBL.
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Fig. 5. Survival rate of one-year-old seedlings of representatives of the genus Iris L.

Oo6cy:xnenue u BbIBoAbI (Discussion and Conclusion)
Takum 00pa3oM, YCTAHOBICHO MOJIOKUTEIBHOE
BIIHMSTHHE TTpernapara «JIurnorymar AM» Ha pocT U pas-
BUTHE PACTEHUH HPHCa, YTO MT03BOJISIET PEKOMEHI0BATh
€ro K MCIOJIb30BAHHIO B IIBETOBOAYECKON MPAKTHKE.
KopHeBbie MOJHBbI U JTUCTOBAsi 00paboTKa COPTOB
Wpuca cafoBoro mnpemnaparom «Jluraorymar AM» cTu-

MYJIHPOBATIN POCT PACTCHHUI ¢ TOYKU 3peHUs: MOpdo-
METPUYCCKHX TapaMETPOB JIMCTHEB. 3a eIMHCTBEHHBIM
uckirouenueM (‘Edith Wolford’, kopueBas 00paboTka)
He 00HapyskeHo BiusHus «JIurHorymara AM» Ha poct
TeHEePAaTHBHBIX OPTAHOB — IIBETKA M IIBETOHOCA.
O06paboTka pacrenuii «Jluraorymarom AM» 1omno-
JKHUTEIBHO OTPA3MIIACh Ha COCTOSIHUM BOTHOTO PEXUMa
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upucoB. Boauslit nedunur cokparuics va 2,8-5,3 % B
pe3yibTare KOPHEBOi 00pabOTKH, a BOIOYACPIKUBAKO-
11ast CocoOHOCTh Bo3pociia Ha 5,7 % B X0fe MOJIMBA U
CMelIaHHO# 00paboTKH.

[Ipenapar He oka3asl BIMSHUS HA BCXOXKECTh CEMSIH
L. sibirica n I. pseudacorus, onHaxko ObLI BBICOKOI(]-
(heKTHBEH B JOJITOCPOUHOM OTbITe. «JIurHorymar AM»
CIIOCOOCTBOBAI YMEHBILIECHHIO BBINA/Ia TO0BAJIBIX pac-
tenuit 1. sibirica na 20,8 %, a TakKe poCTy BBDKHB-
X pactenuit 1. pseudacorus va 39,7 %. Ctumyssitop

-papnbn‘/i BeCTHMK Ypana. 2024. T. 24, Ne 05

pocToCTUMYMHPYIOMHN 3PPEKT, 9TO CITOCOOCTBOBAIIO
YIIy4IICHUIO KayecTBa paccanbl. [lJIMHA JIMCTHEB I10A
JIeiCTBHEM Ipernapara yBenuuunach Ha 64 % mus I. si-
birica w 17 % nns I pseudacorus, mmpuHa JHCTHEB
1. sibirica Takxe BeIpocya Ha 14 %.

Ilo wroram wuccienoBaHUS CTUMYJIATOP pocTa
«JIurnorymar AM» MoOxHO cunTarh 3(PeKTHBHBIM
NEePCHEKTHBHBIM TPernapaTtoM s HCIONB30BaHUS B
[IBETOBOJICTBE M PENPOLYKIHHU JICKOPATUBHBIX, PEAKNX
BHUJIOB HpHUCa.
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Hcnosab3oBaHue PUTOKOMIIO3UMIIMM B ITUYEJI0BOICTBE
KAaK IKOJOIMYEeCKUI MpUeM CTUMYJIAIUU
JKU3HEAEATEJIbHOCTH U HMMMYHHOI'O CTATYCA
MEJIOHOCHBIX ITYeJI

M. . BacunbeBa™, C. JI. Bopo6beBa, C. V1. Kokonos
YIMypTCKUil TOCYyAapCTBEHHBII arpapHbIIl yHUBEPCUTET, VIxkeBcK, Poccusa
“E-mail: marinaroshya@gmail.com

Annomayus. llenb ucciieq0BaHUsA — ONPEACTUTD BIUSHUE (PUTOKOMITO3UIIMU C aHTHOKUCIUTEIBHBIMU CBOM-
CTBaMM Ha XO35MCTBEHHO IOJIE3HbIE MOKA3aTeIu MUesl cpeAHepycckoil mopoasl. Meroabl ucciaenoBanuii. Ha-
YYHO-TIIPOU3BOJICTBEHHBIN OIBIT IPOBOJWIICS B YCIOBUAX CTallMOHAPHON maceku MasjonypruHcKoro paiiona yu-
MypTckoii Pecny6nuku. OOBEKTOM UCCIEAOBAHMS CTAIN MEJOHOCHBIE ITYEIbl CPEAHEPYCCKOH MOPOIBI. DKCTIepH-
MCHTAJIbHBIC UCIIBITAHUA 11O IPUMCHEHUIO Q)I/ITonpenapaTa IMPOBOJIUIIMCH HA OCHOBAaHUU O6I]_Iel'IpI/IH$[TI)IX B ITYC-
JIOBOJCTBE 300T€XHUUYECKUX MeTon0B. HayuHast HOBU3HA. B IpupOnHO-KIMMATHYECKUX YCIOBUIX YAMYPTCKOM
Pecry6Gnuku Ha cTarimoHapHON MaceKke BIEPBBIC OBUTH MPOBEACHBI UCCIEIOBAHUS IO UCTIBITAHNIO OHONpenapara
B COCTaBe yIICBOJIHOI MOJIKOPMKH Ha TYENax CPeTHEPYCCKOM MOPOJIbI U olpeiesieHa ero 3 GeKTHBHOCTh IPUMe-
HeHus. CTUMYIUPYIOLIAst )KUIKasi KOPMOBasi I00aBKa JiIs Iuell pa3paboTaHa Ha OCHOBE STAJIOHHOTO HEPacTBOPHU-
MOTI'0 B BOAC aHTHUOKCHJIAHTa JUTHAPOKBEPLCTUHA, ITOJIMCaxapruia apa61/IHoranaKTaHa 1 OTBapa HIMIIOBHHUKA. buo-
JOCTYINHOCTD JUTUAPOKBEPUETHHA JOCTUTACTCA 3a CUCT €TI0 OKCTPAKIIUHU C MOCIICAYIONIUM BhIITApUBAHUEM CITUPTA
U CMCHICHUEM C apa6I/IHOFaJIaKTaHOM — XOpOoImKUM TOCTABHIMKOM TPYAHOPACTBOPUMBIX MOJICKYJI. ITonoxxurensHoE
JeficTBHE aHTHOKCHAAHTHOTO Tpernapara Ha OnocucTeMy ImYes YCHIUBAeTCS HyTPHEHTAMH IIUIOBHUKA. Pe3yib-
TaTbl. OnbITHAS Tpymnrna, nojy4dasuiasd OpraHu4eCKyro }IO6aBKy, mpeBOCXOoanJIa IO MHTCHCUBHOCTH ﬂﬁHeKHaHKH
MaTKH KOHTPOJIBHYIO TpyIy B cpenneM Ha 27,6 % (1194 mt. sum). OTcTaBaHne B pa3BUTHH CEMEH KOHTPOIBHON
TPYMITBl OTPA3WIIOCh Ha MEIOBON MPOAYKTUBHOCTH: KOJIMYECTBO BaJIOBOTO cOopa Mema coctaBmio 29,0 kr, 4To
HIDKE aHAJIOTUYHOM BENWYHMHBI ONBITHRIX ceMeil Ha 38,6 %. L[BeTouHBIi Mea, MOTyYeHHBII B ONBITHON TpyTIIe,
OTJIMYAJICS BEICOKOM q)epMeHTaTHBHOﬁ aKTUBHOCTBIO M 00Jie€ BLICOKUM COACPIKAaHNEM NHBEPTHBIX CaXapoB B BUJIC
¢bpyxro3sl 1 miroko3bl: 10,65 ex. ['ore u 96,28 % COOTBETCTBEHHO MPOTUB KOHTPONBHBIX BennuuH 8,30 en. Tote
u 78,10 %. Ilo pa3mepy momydeHHOH TPUOBUTH OT peaan3alyui IPOAYKIIMHU OIBITHAS TPYIIa MPEBOCXOANTA KOH-
TposibHBIE ceMbH Ha 3507 py0., uTo 0TpasmiIoch U Ha 3()(HEKTUBHOCTH MPOM3BOACTBA: YPOBEHb PEHTAOCIBHOCTH
coctaBui 37,7 % npoTtuB KOHTPOIbHBIX 0,65 %. Takum 00pa3oM, BeCEHHEE CKapMIIMBaHUE IMUeiaM 000TalleHHON
OMOKOMITO3UITHEH TTOIKOPMKH CIIOCOOCTBOBANIO JOCTIKEHHIO K INIAaBHOMY MEZA0CO0pY OHOIOTHYEeCKOro ONTUMyMa
B CHJIE CEMEH, UTO OTPa3WJIOCh HA UX MPOLYKTUBHOCTH.

Knioueswie cnosa: menonocHast muena, SKOJIOrn4yeckasi 0e301acHOCTb, TOKOpMKa, pUTONpenapar, AMTHIPOKBEp-
LCTHH, apaOHUHOIaJaKTaH, OTBAp IIMIIOBHUKA, aHTHOKCHIAHTHI, OMOMOCTYITHOCTb, SIMIIEHOCKOCTD, CHUIa CEMbH,
MeIoBasi MPOAYKTUBHOCTh, THACTa3a

Jlna yumuposanus: Bacwibea M. U., Bopoosea C. JI., KokonoB C. WM. Hcnons3oBanue (GUTOKOM-
MNO3UIIMK B ITYCIOBOJACTBE KakK YKOJIOTMYECKUN npueM CTUMYJAIUN  KUBHCACATCIBHOCTU W HWMMYHHO-
ro cTaryca MEJIOHOCHBIX m4ed // Arpapublii BecTHHK Ypama. 2024. T. 24, Ne 05. C. 661-669. https://doi.
org/10.32417/1997-4868-2024-24-05-661-669.
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The use of phytocomposition in beekeeping
as an ecological method for stimulating
the vital activity and immune status of honey bees

e, e e .

M. L. Vasilyeva™, S. L. Vorobyeva, S. I. Kokonov
Udmurt State Agricultural University, Izhevsk, Russia
“E-mail: marinaroshya@gmail.com

Abstract. The purpose is to determine the influence of a phytocomposition with antioxidant properties on the
economically useful indicators of bees of the Central Russian breed. Methods of the research. The scientific and
production experiment was carried out in a stationary apiary in the Malopurginskiy district of the Udmurt Repub-
lic. The object of the study was honey bees of the Central Russian breed. Experimental tests on the use of the herbal
medicine were carried out on the basis of generally accepted zootechnical methods in beekeeping. The scientific
novelty. In the natural and climatic conditions of the Udmurt Republic, in a stationary apiary, for the first time,
studies were carried out to test a biological product as part of a carbohydrate supplement on bees of the Central
Russian breed and its effectiveness of use was determined. A stimulating liquid feed additive for bees is developed
on the basis of a standard water-insoluble antioxidant dihydroquercetin, a polysaccharide arabinogalactan and
rosehip decoction. The bioavailability of dihydroquercetin is achieved through its extraction, followed by evapora-
tion of the alcohol and mixing with arabinogalactan, a good deliverer of sparingly soluble molecules. The positive
effect of the antioxidant drug on the bee biosystem is enhanced by rosehip nutrients. Results. The experimental
group that received the organic supplement exceeded the control group in terms of egg-laying intensity by an av-
erage of 27.6 % (1194 eggs). The lag in the development of families in the control group was reflected in honey
productivity: the amount of gross honey harvest was 29.0 kg, which is 38.6 % lower than the same value for experi-
enced families. Flower honey obtained in the experimental group was distinguished by high enzymatic activity and
a higher content of invert sugars in the form of fructose and glucose: 10.65 units. Gothe and 96.28 %, respectively,
against the control values of 8.30 Gothe units and 78.10 %. In terms of the amount of profit received from the sale
of products, the experimental group exceeded the control families by 3.507 rubles, which also affected production
efficiency: the profitability level was 37.7 % against the control families — 0.65 %. Thus, the spring feeding of bees
with a supplement enriched with a biocomposition contributed to the achievement of a biological optimum in the
strength of the colonies before the main honey harvest, which affected their productivity.

Keywords: honey bee, environmental safety, fertilizing, herbal medicine, dihydroquercetin, arabinogalactan, rose-
hip decoction, antioxidants, bioavailability, egg production, family strength, honey productivity, diastase

For citation: Vasilyeva M. 1., Vorobyeva S. L., Kokonov S. I. The use of phytocomposition in beekeeping as an
ecological method for stimulating the vital activity and immune status of honey bees. Agrarian Bulletin of the

Urals. 2024; 24 (05): 661-669. https://doi.org/10.32417/1997-4868-2024-24-05-661-669. (In Russ.)

Date of paper submission: 28.12.2023, date of review: 19.02.2024, date of acceptance: 18.03.2024.

IocranoBka npodaemsl (Introduction)

Posib MeOHOCHO# IMUelnbl Kak WHIUKATopa Onaro-
TOJTy4Husl DKOJIOTHHM OcTaeTcsi HeoleHMMoW. Haceko-
MbI€, OIBUISSI SHTOMO(HIIbHBIE PACTEHUsI, IUIOJOBbIE
JePEBbsl U KYJIBTYPbI CEIbCKOXO3SHCTBEHHBIX YIOIMH,
CITIOCOOCTBYIOT HE TOJIBKO ITOBBILICHHIO X YPOXKaHHO-
CTH M YIYYIICHHIO Ka4eCTBEHHBIX IOKa3aTelei, HO U
(opMupoBaHuIo (IIOPHI 3eMJIIH B IIEJIOM — YCIIOBHUH Cy-
IIECTBOBAHMUS JIJIsl OMOCHCTEMBI U TOJACPKAHUS KUC-
sopoaHoro Oananca B armocdepe [1-3].

OpnHako Ha NMPOTSDKEHUM HOCIESIHNX AECATHUICTHH
ydeHble MHUpa (UKCHPYIOT COKpAIlCHUE MOIMYJIALUHA
Apis mellifera m. Ha (oHE ydacCTHBIIMXCS HEOOBSC-
HUMBIX OCEHHHUX CJIETOB M OCJaOJICHHOTO HMMYHHOTO
MEXaHN3Ma, Pa3BHBAEMOTO B KPHUTHUECKUX YCIOBHUSIX

662

CYIIECTBOBAHUS: PACIPOCTPaHEHUE NH(MEKIIMOHHBIX U
WHBA3HOHHBIX OOJIE3HEH; COKpaIeHne €CTeCTBEHHON
TUTOIIAIH JUISl HEKTapo- 1 IbUIbIIeCOOMpaTeNIbHOM es-
TEJIFHOCTH, OTPaHMYCHHON TPaJULIHUOHHBIM CIIOCOOOM
00€eCIICYNTh CEMBIO MEJOBO-TICPTOBON KAIIUIICH; I1a-
HOBasi 00pabOTKa MEeCTULNAAMH 3HAYUTEILHO PACIIH-
PSIFOLIMXCSL PAIICOBBIX TIOJIEH; COOP «OIBSHSIOLIETO»
HEKTapa, aHOPMAJIbHO Pa3JIararoierocs Mojl BIHUsSHH-
€M MHIYCTPHAJBHBIX BHIOPOCOB B arMocdepy; 3aMeHa
YIIIEBOJHOTO KopMa (Mezia) caXxapHbIM CHPOIIOM, TpH-
BOJSIIIIMM K OOCTHEHHIO OpraHu3Ma ITyelsl OeJKOBBIMHU
BEIIECTBAMH U COKPAIICHHUIO MPOIOLKUTEIBHOCTH MX
KWU3HU. TONBKO CHIIBbHAsI CEMbs CIIOCOOHA MPEBOCXOA-
HO TIEPEHOCHUTHh KPUTHYECKHE MEPHOIBI OHTOTECHE3a!
3UMOBKY — JUIMTENIbHBIH 0e300JIeTHBIM Nephos, paH-
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HIOIO BECHY — OTCYTCTBHE B IIPUPOJIE CBEKETO HEKTapa
B YCIIOBUAX PE3KUX IE€pErnagoB TEMIIEPATyp BO3ayXa U
HEKOHTPOJIMPYEMbIE METUKAMEHTO3HBIE TIPHEMBI TIPO-
(UITaKTUKK W JICYeHUS MM4ell OT psna 3aboNeBaHHU.
JlanHOoe 00CTOATENBECTBO 00YCIIOBICHO HE TOJIBKO YHC-
JICHHOCTBIO ceMei, HO M ()OPMUPOBAHHEM €IIHOTO 3a-
IIUTHOTO MeXaHu3Ma ceMbH [4—8].

21_]'[5{ NMoAACPKaHUA 3aIMUTHBIX MEXaHU3MOB, KOTO-
pbIE TTUENBl YTPAUUBAIOT B XOAE MPEOJOJICHUS «XUMH-
YECKUX» M MPUPOAHO-KINMATHUECKUX OaphepoB IOI
arakoif Bo3OyauTeneii 0os1e3Hell, HeT0CTaTOYHO TOJIBKO
KOPMOBBIX HCTOYHUKOB B BHJIE YIJIEBOIOB. B 1iemsix mo-
BBIIICHHUA MMMYHHOI'O CTaryca MYCJIMHBIX CeMeﬂ, aK-
TUBHM3ALUH UX OWO- U (U3HOJOTMYECKUX MPOLECCOB
KHU3HEICATEIBHOCTH, OIPEACIAIOMINX UCXO 3UMOBKI
1 ypOBEHb MEAOBOM NPOAYKTHBHOCTH, & TAKXKE JUIS I10-
JTy4EHHsI SKOJOTHUECKH YUCTHIX MPOAYKTOB BEIYyIIHE
CIIELMATINCTBl OTPACIM PEKOMEHJYIOT HCIIOIb30BaTh
CTUMYJIUPYIOIIYE TOAKOPMKH Ha 0a3e NPUPOIHBIX UC-
TOYHHUKOB — OHMOJIOTHYECKH aKTUBHBIX BCHICCTB, KOTO-
pbIE OKa3bIBAIOT LIEJICHAIPABICHHOE (PU3HOIOTNIECKOe
WIN TepaneBTUYECKOe BO3JCHCTBHE B 3aBHCHUMOCTH
OT uX 03upoBKH. [Togxonsl kK coxpaHeHHUIo myen 0e3
MIPUMEHEHHSI aHTHOMOTHUKOB HalLI oTpaxkeHue B Pe-
JnepaibHOM 3akoHe «O Ouosornueckor 0e30MacHOCTH
B Poccuiickoit @enepaunn». McecnenoBanus, NpoBOAU-
MBI€ B ITYETIOBOACTBE, BBISIBISIIOT Pa3HYIO CTEHEHB yC-
BOSIEMOCTH JI00aBOK U3 OPTaHUYECKUX COCTMHEHHH, NX
CIIOCOOHOCTB 3aIyCKaTh OMOKATaIN3aTOPhl OPraHu3Ma,
MO9TOMY HE BCErJa AOCTHUTraeTcs dPQeKT «HEeBOCTIPH-
UMYHBOCTH» Y€ K HEOJAroNnpHsITHBIM (PaKTopam
cpenbl. CBOEBPEMEHHOE M IMPABUIILHOE MPUMEHEHHE
03JI0PaBJINBAIONINX TTOAKOPMOK ISl TPODUIAKTHKN U
JedeHust 3a00J1eBaHNI ITYET — 3aJI0T COXPAHEHHMS 3710-
POBBSI TTYEIT ¥ MOJTYYEHHS OT HUX 0e30MacHOMN MPOIyK-
¥ B ONITUMAJIBHBIX KoJimyecTBax [9—13].

K sxkomornuecknm npueMam, HalpaBJICHHbBIM Ha
COXpaHEeHHUE MYEITHHBIX CeMel, MOYKHO OTHECTH pa3pa-
00TaHHYIO KOPMOBYIO JO0aBKY Ha OCHOBE AWTHIIPOK-
BepueruHa ([AT'K), apabunoranakrana (Al') u HyTpH-
CHTOB IIMITOBHUKA. AHTHOKCHJIAHTBI C JICHCTBYIOIINMHU
KOMITIOHEHTaMH HINTIOBHHUKA, TAKMMHU KaK MEKTHHOBBIC
u [ly6I/IJ'II)H])le BCUICCTBA, OPraHUYCCKUC KUCJIOTBI, BU-
tamussl (C, mpoButamut A, B2, P) u munepasnsi (conu
Ca, Fe, Mn, P, Mg), o0manaroT mHpOKUM CIIEKTPOM
JEUCTBHS, YTO OOYCIIOBIICHO IIPOSIBICHUEM SIBICHUS
CHUHEprusMa — NoTeHnupoBanus [ 14].

B cBs13u ¢ 9THM 11€TIBI0 ITPOBEICHUS HCCIIEIOBAHUN
CTaJIO OIpE/eICHHEe BIMSHHS (PUTOKOMIOZUIIOHHOTO
npernapara Ha XO3sIMCTBEHHO MOJIE3HbIE MOKa3aTesn
MYeJ1 CPETHEPYCCKOM IOPOJBI.

B 3agaun uccinenoBanuii BXOIUIIO:

1. YcranoBuTh BiusiHue GUTOI00ABKH C aHTHOKCH-
JTAHTHBIM TIPOSIBIICHHEM Ha JWHAMUKY pOCTa U pa3BH-
THSI MTYEITUHBIX CEeMEN.

2. OueHuTh MEIOBYIO NPOAYKTUBHOCTH M Kade-
CTBEHHBIM COCTaB MeJa.

3. PaccunTarh SKOHOMHYECKYIO 3S(PPEKTHBHOCTH
MIPOBEICHHBIX HCCIIET0BAHMMA.

MeTtonosorus u Mmetoabl uccienopanus (Methods)
HccnenoBanus O UCTIBITAHUIO aHTHOKCHIAHTHOTO
(huromnpernapara MPOBOAMINCH HA CTAIIMOHAPHOH ace-
ke ManomypruHckoro paiiona Yamyprckoii Pecrry6mm-
KM Ha MEJJOHOCHBIX MUeJlaX CPEAHEPYCCKOM MOpOkl B
2019-2020 rr. B mepByto nekaay Masi, BO BpeMsi IepBOii
PEeBU3UH, OBLTIH Pa30OWTHI 2 TPYIIBI MYETHHBIX CEMEH
(KOHTpPOITb U OTIBIT), B KaXIYI0 BKJIIOUMIHN 10 10 mue-
uHBIX ceMeit. [Tpn mogbope aHaIoOrMYHbIX ceMel yuu-
TBIBAIN TaKHe ITOKA3aTeIH, KaK BO3pAcT MarkKH, CHia
CeMbH, KOJINYECTBO MEYaTHOTO PacIlIoAa U 3amaca Kop-
MOBOIO M€Za, a TaKXke KOHCTpyKuus yineu. ITonkopmky
JUTS TT9eTT IPOBOAMIIH 2 pa3a ¢ MHTEPBAJIOM B 12 THEM:
KOHTPOJIbHAsl TPyNNa TOMydaja caXapHbIi CHpOI
(1 : 1), onBITHYIO TPyNIy OTIHYAIO IOJy4YeHHe 000-
ranieHHoN (uTonpenapaToM yIriieBOAHON ITOJKOPMKH.

KonnuecTBo MpupoHbIX OHOPETYIISITOPOB IIPH pas-
paboTKe mpernapara pacCUMTHIBAIM Ha | ITYEIHHYIO
CEMBIO Ul BHECEHHUS B COCTaB | JI caxapHOTO cupora
(1:1): ATK — 15 mr, AT — B cootHormernn 10 : 1 1o
Becy k JI'K, HyTpueHTHl IUMNOBHUKA B BUAE OTBapa,
MOJIY4YEeHHOro TepMocTarupoBanueM npu ¢t = 80 °C B
TeueHue 4 yacos, B 00beme 40 M.

CriekTp MpHUMEHEHHs 3TaJOHHOTO aHTHOKCHJIAHTa
JTUTHApPOKBepIieTHHA (TakcudonuH, OnodaaBoHOWT)
JIOCTaTOYHO MIMPOK: B (hapMaleBTUUECKOM MPOMBIII-
JICHHOCTH — 7151 ipon3BojcTBa BA/JI 1 TekapCcTBEHHBIX
CPE/CTB, B MUIIEBON MPOMBIIUIEHHOCTH — B Ka4eCTBE
KOHCEpBaHTa-aHTUOKUCIUTENS. Bbicokas Ouoioru-
Yyeckasi akTHBHOCTh OnoiaBoHOMAa (2 UMEHHO CHH-
KEHHE YyBCTBHUTEIBHOCTH OPTaHM3Ma K CTPECCOBBIM
(hakTopaM, ycuieHHe 0OMEHHBIX PEeaKInii) ompeaese-
Ha M B OTPAciH JKMBOTHOBOJCTBA B TOJIyYCHUH MscCa
¢ HOpManbHBIM XofoM aBronu3a. 'K, uzBnexaemplii
13 KOMJIEBOI1 YacTH KOPBI JINCTBEHHHMIIBI, O€3011aceH, B
MaJbIX KOHIIEHTPAIUSIX MPOSABISIET BHICOKOE MPOTUBO-
panuKkaizbHOE IEHCTBHE, 00NagaeT JOCTAaTOYHON Mexa-
HUYECKOW M TEPMUYECKOM YCTOHUYHMBOCTBIO, IIPU 3TOM
XapaKTepu3yeTcsi HU3KOH pacTBOPHUMOCTBHIO B BOJTHBIX
pacTBOpax, 4To CYIIECTBEHHO CHMXKAET ero OMomo-
cTynHOCTh U 3 hexTHBHOCTH ITpuMeHeHus [15-16].

ApabHHOTaNIaKTaH, POACTBEHHBIH IO HCTOYHUKY
MOTyYeHUS] AUTUAPOKBEPLETHHY, IPEACTABIAET COO0H
JMCTBEHHUYHBIM MOJNNCaxapyu, HPOSBIIOMNN psil
MO3UTHBHBIX 3(P(EKTOB: TemaTo- U racTpoIpOTEKTOP-
HBIH. bronornyeckn aktuBHas 100aBKa MPEICTABISIET
co00il MPeOHOTHK; BEIIECTBO C MEMOPaHOTPOIHBIMU
CBOWMCTBaMH, yJIy4IIAroIlee BCACHIBAEMOCTh Majiopac-
TBOPUMBIX MOJICKYJ; SHTEPOCOPOCHT, CIIOCOOHBIN K
BBIBE/ICHUIO TOKCHYHBIX BEIIECTB U3 OpraHu3ma. B nu-
IIEBOW MHAYCTPHUU HAIIE] NPUMEHEHNE KaK CTaOMIIH-
3aTOp, AaHTHOKHMCIIUTEIb, NCTOYHNK KU3HEHHO HE00X0-
JUMBIX U OpraHU3Ma YeJOBeKa MHIIEBBIX BOJOKOH
n kierdarku. Hay4dHo nokazaHo B (apMakoioruud u
MUIIEBON MPOMBILIIIEHHOCTH, YTO IPUPOIHBIN IO CA-
XapHJ] COCOOCH 3HAYNTEIHHO MOBBICUTH YCBOSIEMOCTh
quruapoksepreriHa. O0a aHTHOKCHIAHTa 00aNaroT
MHOTOTPaHHOM OMOJIOTHYECKON aKTUBHOCTEIO [16; 17].
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Tabmuma 1
JuHaMMKa MYeTHOrO PAacIIOfa B BeCeHHe-TeTHNII IePUOJ, COTEH TYeeK
3amep KouTpoJbHasi rpynna, cOTeH siueex OnbITHas TPyNIa, COTEH sT4eeK
1 168,7 + 3,89 166,5 + 4,7
2 185,0+ 12,1 243,7+ 10,13
3 236,6 10,71 343,2 + 8,95
Table 1
Dynamics of bee brood in the spring-summer period, hundreds of cells
Measurement Control group, hundreds of cells Experienced group, hundreds of cells
1 168.7 £ 3.89 166.5+4.7
2 185.0+12.1 243.7+10.13
3 236.6+10.71 343.2+8.95
N KoHTponmbHadA rpynna = OneITHaA TpyOOa
1800.0 1630.0
1600.0 =
1400.0
1200.0 1124-&
1000.0
800.0 §
600.0 \
400.0 \
200.0 \ =
0.0 & =

1 zanmep

2 zamep 3 zamep

Puc. 1. lunamuxa SileHoCKOCMU NYETUHBLX MAMOK, SUU/CYym

N Contral group

1800.0
18600.0
1400.0
12000
1000.0
800.0
600.0
400.0
2000
a0

1 measurement

2 measurement

= Experienced group

1630.0

1124.0

M

3 measurement

Fig. 1. Dynamics of egg production of queen bees, eggs/day

LenecooOpa3HOCTh MPUMEHEHUsS IJI0/IOB IIHMITOB-
HHKa 0OBSICHSIETCSI COBOKYITHBIM 3()(EKTOM BXOISIIHX
B HETO MOJMBUTAMUHHBIX COEJUHEHNH.

OKCTIEPUMEHTAIBHBIE OMBITHl TTPOBOAMINCH CO-
IJTaCHO OOIIETPUHSATHIM METOAAM IIPOBEACHHS HAYIHO-
HCCIIeJOBATENILCKUX padOT B MUEIIOBOJICTBE.

Pa3BuTHe 1 cHly ONBITHBIX CEMEH ONMpEenessuIn 110
BCIIMYHUHC ﬂﬁHeHOCKOCTH MAaTOK, KOTOpas YYUTBIBACTCA
C WHTEpPBAJIOM B 12 1mHEH MO KOJMYECTBY 3aredaTaH-
HOTO pacIuiofja ¢ MOMOINBI0 PaMKH-CETKH (KBaapar
5 x5 cM BrmrogaeT 100 s9eex MIeHOTO PacILiofa).

MenoBast NpOAYKTHBHOCTh YYUTHIBAJIACh 110 BaJIO-
BOMY cOOpy MeZia, OnpesesiieMoro B3BEIIMBaHHEM Ha
Becax OTKAYaHHOTO (TOBAapHOTO) M OCTABIEHHOTO Ha
3MMOBKY B THe37le Mesia (KOPMOBOTO), C YI€TOM CTpa-
XOBOTO 3araca B pa3Mepe 5 KI' Ha CEMBIO.
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KauecTBeHHBIN cOCTaB M CBOWCTBA MeJ1a OLICHUBATH
B Jslaboparopun «IlepepaboTka MPOMYKIMKA >KHBOTHO-
BoacTBa» B VxeBckoil 'CXA: KOHCHCTEHIINIO U BKYC
Mena ompenemsuii B cootBerctBuu ¢ [OCT 19792-
2017; uUBETHOCTh Mela yCTaHABJIMBAJIU IO LIBETOBOMU
mkaie [Ipynna cormacno I'OCT 31771-2012; macco-
BYIO JIOJFO BJIATd OMPEICISUTH C MPUMCHECHUCM IPH-
6opa pedppakrometp MPD-454 o T'OCT 31774-2012;
COZIepKaHUE OMPEIESISIIONINX KadeCcTBO Meaa WHBEp-
THPOBAHHBIX CaxapoB, HAIWYHE SH3UMOB YKHBOTHOTO
MIPOUCXOKICHUS — Ha TIPHOPE (POTOITEKTPOKOIOPHME-
tpe cormtacHo 'OCT 32167-2013 u TOCT 34232-2017
COOTBETCTBCHHO; OOIIYI0 KHCIOTHOCTh MEJIa — THTPO-
BaHHEM B TMPHCYTCTBUU HHAMKATOpa (eHondraienH
B coorBercTBUn ¢ TOCT 19792-2017. Borannyeckoe
MIPOUCXOKACHNE Mela HACHTU(DUIIPOBAIN B PE3yib-
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Tare MUKPOCKOIIMYECKOTO MCCIEIOBAHUS W IIOJCUETa
nbelIbIEeBbIX 3epeH o [OCT 31769-2022.

OKOHOMHYECKYIO OLIEHKY MPOBEAECHHBIX HCCIIENO-
BaHUH MO 00paboTKe MEIOHOCHBIX IMUeN Ouomnpenapa-
TOM TIPOBEJH COITTacHO pekoMeHmarusm M. A. Muna-
xoBa' u A. K. CyGaeBoii’.

[Normy4eHHbIe SKCIIEpUMEHTAIBHBIC TaHHBIE TTO/IBEpra-
JIM CTAaTHCTHYECKOW 00paboTKe MeToiaMK BapraIriiOHHOH
craructuku o Metony H. A. ITnoxurckoro® u E. K. Mep-
KypbeBoii' ¢ mpumeneHnem nporpamm MS Office.

Pesyabrarsl (Results)

ObecrieueHre MUYENWHOTO PACIDIONa POCTOBBIMH
BEIIECTBAMH B TMOCIE3UMHHHN NEPUOA — OJHA W3 pe-
LIAIOIUX 3a/1a4 B JKU3HEAEATENBHOCTU ceMbu. B at0
BpPEMs JOJIPKHA BBITIOJIHATHCA CEKPELNA ITIOTOYHBIX KEC-
Je3 y m4en A KOPMIJICHUS JIMYMHOK Ha paHHEH cTa-
JIVY Pa3BUTHUS U IPUTOTOBJIEHHS YITIEBOAHO-0EIKOBOTO
KOpMa — JyIsl INYMHOK CTapIIero Bo3pacra.

B rmepBele 3KCHEpUMEHTAIbHBIE CPOKH HCIIONb-
30BaHME Npenapara Ha PEeNpoAyKTHUBHBIC MOKa3aTelu
MaTOK B OIBITHBIX I'PYIIAaX CYLIECTBEHHBIX pa3auduil
He naio (tabmuma 1). B cpeareM mokasarend mueiu-
HBIX CEMEH BCEX MCCIIETyeMbIX TPy ObLIN HA YPOBHE
166,5-168,7 coTHM siueek, NOCIe BTOPOIo 3amepa Au-
HaMMKa ITYEIMHOIO pacIiofia MoKasayla CTHMYIUPY-
foiee nelicTBue (QuTompenapara Ha MHTEHCHBHOCTH
OTKJIAJKU sUl] MaTKod. Tak, KO BTOPOMY HM3MEPEHUIO
SIMIIEHOCKOCTh MATOK OIIBITHBIX CEMEW COCTaBHIIa
243,7 coTHU styeeK, 4TO OoubIe Ha 58,7 COTHHU sTUeeK,
nmm Ha 31,7 %, 4eM B KOHTPOJBHOW Tpynme. AHalo-
TMYHAasl TUHAMHKA POCTa COXpaHACTCS M K TPETheMy
WN3MEPEHNIO: KOHTPOJIBHBIC CEMbH, JMIIEHHBIE ONOHY-
TPUEHTOB, YCTyIaJlIu B pa3BuTHH Ha 45,1 %.

HccnenoBanus SIMLIEHOCKOCTH MAaTOK I103BOJIMIIU
BBISIBUTb, YTO B IIEPBBII 3aMeP B KOHTPOJIBHBIX CEMBSIX,
rae pabodre 0COOM TONydYaldd TOJNBKO YIIEBOTHYIO
TTOZIKOPMKY, CPEAHECYTOUHAs STHIIEHOCKOCTh COCTABUIIA
803 sum/cyT (puc. 1). Ilpu epBoM ydere pazHHUIA I10
SIMLIEHOCKOCTH MEKJYy KOHTPOJIBHOU U ONBITHOW I'pyII-
namu Oblia He CTONb oIyTHMol. HaumHas co Broporo
3aMepa MaTK{ B CEMbsSIX, TOJTy4aBIINX HONU(PYHKINO-
HaJIBHBII aHTHOKUCIUTENBHBIN Mpernapar, yBeIndmiIn
SIeHoCcKOCTh A0 1160 1IT., MaTKM KOHTPOJBHBIX Ce-
Mel MO aHAJIOTUYHOHN BEJIMYMHE OTCTaBaJUd OT OIBIT-
HBIX rpynn B 1,32 pa3a. MakcuManbHBIA NHK sifie-
HOCKOCTHU MATOK OTMEYACTCA B OIBITHBIX I'pyIHIiax BO
BpEMsI TPETHETO 3aMepa.

Cpenusis SHIIeHOCKOCTh MATOK KOHTPOJIBHON TPYTI-
nbl cocTaBmiaa 936 mWT., 4TO HUXKE NOKa3aTesel MaToK
omnbITHOI rpynmsl B 1,28 paza (1194 wr.).

1 Dxonomuka orpacneit AIIK / ITox pen. Y. A. Munaxosa. M.:
KonocC, 2004. 276 c.

2 Cyb6aeBa A. K. IToBbIiieHHE 9KOHOMHYECKON 3 (HEKTHBHOCTH
MPOM3BOJICTBA TPOLYKIIUHM ITUETOBOJCTBA. YIIbSHOBCK: YIIbsSHOBCKAs
T'CXA um. I1. A. Cronbinuna, 2012. 182 c.

3 IInoxunckuii H. A. buomerpus. M.: U3narenbcTBo MOCKOBCKOTO
yHuBepcurera, 1970. 464 c.

4 Mepkypbesa E. K. buomerpus B ceneKkuuu u reHeTuke
CENbCKOX03sMCTBEHHBIX )KUBOTHBLIX. M: Konoc, 1970. 424 c.

[TonTBepkCHUEM ITO3UTHBHO KOPPUTUPYIOILIETO
JeiicTBus uTOnpenapara Ha KaueCTBEHHBIH M KOJIH-
YECTBEHHBIN COCTAB IUEJIMHBIX CEMEU OIBITHOM IpyII-
TIBI SIBIISICTCS O0JIee OBICTPOE MOTOIHEHHE 3UMOBAIIBIX
0co0el MOJIOIBIMM BECEHHETO BLIBOIA, YTO B JaIbHEMH-
IIEM OTPa3MIIOCh M HA MOKA3aTelle «CHUIa CeMeii».

I'maBHOI OILIEHKOH XO3SMCTBEHHOM MW IUIEMEHHOM
LIEHHOCTH ITYell SBISIETCS MeJoBasi IMPOAYKTUBHOCTh
(tabmuua 2). OHa onpesiesnsieTcs: KOJIM4ecTBOM 0TOOpaH-
HOTO (TOBapHOT'0) U OCTABILIETOCS Ha 3UMY Mefa (KOpMo-
Boro0). [Ipr 3TOM MHOTOKOMITOHEHTHBIH COCTaB M CBOM-
CTBa MeJia, CHHTE3HUpyeMbIE B Iporecce (hepMeHTaTHB-
HOI IepepabOTKH HEKTapa, B TIEPBYIO OYepe/Ib 3aBUCST
OT CHJIBI U IMMYHHUTETA MTYESITMHBIX CeMeH, HeMaJIoBaX-
HYTIO0 pOJIb B 9TOM UI'PArOT U KIIMMAaTUYECKUC YCIIOBUA.

VenoBus nnst cOopa HekTapa v nbuiblibl B 2019 rony
3HAUUTENBHO OTIIMYAJINCH OT MPOIUIBIX JIETHUX CE€30-
HOB. BecHoil OpUTH OTMeUeHBI HeCTaOUIIBHEIEC TIepera-
JIbl TEMITEpaTyp, KOTOPHIE COMPOBOXKIAIMCH OCaIKaMU
B BUJIC JIOXK/SI U MOKPOTO CHEra: B IIEpBOH MOJIOBHHE
Masi Habmroanach anomalneHas xapa (o +32,2 °C), Bo
BTOPOI1 ITOJIOBUHE aPKTUYECKHUH BO3LyX 00ECIeUmI Ha-
CTYIJICHUE XOJIOHOM MOTO/IBI (CpeTHUE 3HAUCHUST MH-
HUMAaIBHBIX ¢ = +6...+8 °C), 4TO CIep>KUBaJIO POCT U
pa3BHUTHE cEMEH, B pe3yJIbTare K epro/Ly IJIaBHOTO Me-
JocOopa He BCE CeMbH yCIICNIM HapacTUTh cuity. B mae
CpezHsisl TeMIeparypa Bo3lyXa B JTHEBHOE BpeMs CO-
crasmia +18...+20 °C. B ntoHe B THEBHOE BpeMsI TAKKe
OTMEUaIHCh KoJeOaHus TeMmeparyp Bo3myxa: oT +14
1o +30 °C (cpennsist qHeBHasA ¢ = +21 °C); B Hroje TeM-
neparypHbIii poH ObUT HMKE MECSIHON HOpMBI Ha 1,5—
2,0 °C (cpemusist queBHast ¢ = +18 °C), a KOJIMUECTBO
BBINABIIKMX 0CaAKOB — BbIle, oT 115 10 180 %. B atux
YCIIOBHSIX B TEUEHHE KOPOTKOTO Mepuoja Memocbopa
JUEPCTBO 110 COOPY HEKTApa COXPAHMIIN ITUEIIBI OIBIT-
HOW TpyIIH (Tabnmma 2).

[Tpn mpoBeneHMM HCCIIEOBAaHUH CIIEILyeT OTMe-
TUTb, YTO B ONBITHBIX T'PyIIax, IJe MpUMEHsIICS Qu-
TOIIperapar, KOJIMYEeCTBO TOBAPHOIO Mena ObUIO I0-
nmydeno Oomprie Ha 11,3 kr, win B 2,4 pasa, BaJIOBOTO
Mena — 6ompre Ha 11,2 xr, wimu B 1,4 pasa.

Hcronb30BaHne OpraHn4ecKor MOIKOPMKH Ha OCHO-
BE JIUTHIPOKBEPIIETHHA, apaOMHOTaNaKTaHa u IeHCTBY-
IOIINX JIEMEHTOB IIUITOBHHUKA IMO3BONSET K TIIABHOMY
MenocOopy YBEIHMYUTH YUCICHHOCTH padounx ocoleil B
CeMbe 3a cyeT (hopMHUPOBAHUS OJIATONPHUSITHBIX YCIOBHI
JUISI THTCHCUBHOM OTKJIA/IKH SIUI] MaTKO!, CHOPMHPOBATh
(DYHKIMOHAIBHO TIOATOTOBJICHHBIH «CYIIEPOPTaHU3MY,
CHI)Kasi €ro 4YyBCTBUTENBHOCTh K Pa3pyLIMTEIBHBIM
arakaM M3 BHEIIHEH CpelIbl, 4TO B UTOTE OTPaXKaeTcsl Ha
cbope u nepepaboTke HekTapa. B cocraBe Omonpemnapa-
Ta apaOWHOTallaKTaH, CaMOCTOSTEIHHO IPOSBIISIONINN
MMMYHOMOYJTUPYIOIINN 1 TPOTUBOBUPYCHBIN d(deK-
ThI, 00ecnieunBaet goctaBky JAI'K k kietkam, Hamesss
€ro IMpOJIOHIMPOBAaHHBIM XapaKTEpOM JEHCTBHSA, a CO-
BMECTHO ¢ BHTaMHHOM C — JTOMHHHPYIOIIAM KOMIIO-
HEHTOM IINTIOBHUKA — AHTHOKHCIIUTEIILHOE TIPOSIBIICHNE
npernapara yCHIMBAaeTCsl Ha KICTOYHOM YpPOBHE IMyTeM
HEeWUTpaTM3aIn H30bITOYHBIX CBOOOTHBIX pazu/ncanosé
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Tabnuma 2
KonuyecTBo TOBapHOTO 11 BAaTOBOTO Mefia, IOTY4YEeHHOT0 U3 pacyeTa Ha OFHY MYETUHYI0 CEMbIO
I'pynna ToBapHbIii MeJ, KT KopmoBoii men, kr BaJioBblii men, Kr
KoHTtponbHast 8,2 +0,89 20,8 + 0,91 29,0 + 1,43
OmnpITHAS 19,5+ 1,10 20,7 + 1,60 40,2 + 1,20
Table 2
The amount of commercial and gross honey obtained per bee colony
Group Commercial honey, kg Fodder honey, kg Gross honey, kg
Control 8.2+0.89 20.8+091 29.0+1.43
Experienced 19.5+1.10 20.7 + 1.60 40.2+1.20
Tabnmuna 3
Du3NKo-XMMMNYeCKe IIOKa3aTeN NCCIeyeMbIX 00pa3IoB Mea
Moxasarens rOCT 197922017 | KOHIPOABHENL | OmLITHbIN
obpazeiny odpazeny
Maccosas gois Biaru, % He 6omnee: 20 19,70 +£ 0,14 19,36 + 0,64
MaccoBas 107151 peIyIHupyIOIIUX caxapos, %o He menee: 65 78,10 £2,36 96,28 + 1,67
Jnacraznoe uncio, exn. [ore He menee: 8 8,30+ 0,24 10,65 + 1,67
O0611as KMCIOTHOCTD, CM> ITo BeTepuHapHo- 1,89 +£2,56 2,31 +2,54
CAHUTAPHBIM
TpeOoBaHusIM: 14
Table 3
Physical and chemical parameters of the studied samples of honey
Indicator GOST 19792-2017 | Control sample Experienced
sample
Moisture, % Not more: 20 19.70+0.14 19.36 £ 0.64
Reducing sugars, % Not less: 65 78.10+2.36 96.28 + 1.67
Diastase number, units Gothe Not less: 8 8.30+0.24 10.65 + 1.67
Total acidity, cm’ According 1.89+2.56 2.31+2.54
to veterinary
and sanitary
requirements: 1—4
Tabnuna 4
OKxoHOMIYeCcKasA 3P (PEeKTUBHOCTD NPOBEAEHHBIX MCCIEOBAHMII
I'pynna nyeJuHbIX ceMeit
Ioxa3aresn
KonTpoiibHasi OnbiTHAsI
O0beM NPOU3BOICTBA, YCIOBHBIX MEJIOBBIX €IMHHMIL HA | TYEITHHYIO CEMbIO 9,8 20,8
CebectonMocCTh | YCIIOBHOH MEIOBOI ., pyoO. 488.0 232,0
CebecToMMOCTh TOBAPHOTO Mezia | muesmHol ceMbH, pyo. 4783,8 4825,0
[ena peanm3aryu | ycIoBHOM MEIOBOH e1., pyo. 320,0 320,0
[TpubbLTH (+) YOBITOK (—) HA | YCIOBHYIO MEIOBYIO €]1., PYO. —168 88,0
[TpubbLTL Beero, pyo. 3136,0 6643.0
YpoBeHb peHTa0eIBHOCTH, %0 0,65 37,7
Table 4

Economic efficiency of the research carried out

Group of bee colonies

Indicator Control Experienced
Production volume, conditional honey units per 1 bee colony 9.8 20.8
Cost of 1 conditional honey unit, rub. 488.0 232.0
The cost of commercial honey 1 bee colony, rub. 4783.8 4825.0
The cost of commercial honey 1 bee colony, rub. 320.0 320.0
Profit (+) loss (-) per 1 conditional honey unit, rub. —168.0 88.0
Total profit, rub. 3136.0 6643.0
Profitability level, % 0.65 37.7
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OpraHonenTuyeckass OIEHKa KOHTPOJBHBIX U
OIBITHBIX 00Pa3lOB Me/a IO BKYCY, apoMary, KOHCH-
CTEHIMM HE BBISIBIJIA OTKIOHEHHH OT TpeOOBaHWIA,
YCTAHOBJICHHBIX B HOPMAaTHBHO-TEXHHUYECKOH JOKY-
MeHTanuu. KoHTpoIbHBIN U OMBITHBIN 00pa3isl Mena
AMEJIM CBETJIO-SHTApHbIM LIBET, NPUATHBIA TOHKHUH
apoMaTr ¢ HaJU4YUeM JIETKOHl TOpYMHKU B MOCIEBKY-
cun. KoHCHCTeHIMS CBE)XEOTKAauaHHBIX MEJOB ObuLIa
JKUJIKas, MOCe KPUCTALTU3AIMK PeIyUPYIOIIUX ca-
XapoB — MEJKO3EPHUCTAs, C pa3MEPOM KPUCTAJIIOB HE
6oitee 0,5 MMm.

Pe3ynbrarbl 0MOXMMUYECKOTO ITPEBPAIICHHs HEKTa-
pa B MeJl BBITOJJHO OTJIMYAIOT ONBITHBIE CEMbH OT KOH-
TPOJIBHBIX 10 TAKUM MOKa3areJisiM, Kak (pepMEeHTaTHB-
Hasi aKTUBHOCTh M 00IAasi KUCIOTHOCTH (Tabmuma 3).

depmMeHTaTUBHASI aKTUBHOCTh M€/1a — BAXKHbIN KpPH-
TEpUH ero KauecTBa U HaTYPaJIbHOCTHU: B KOHTPOIBHOM
o0pasiie AuacTa3Hoe YUCIIo ObUIO ITOYy4YEeHO Ha YPOBHE
8,30 ex. ['ore, B 0Opasiie ONMBITHOI IPyNITBI IPEBOCXOI-
CTBO 1O aKTUBHOCTH MHBEpTa3bl coctaBuio 28,30 %,
YTO CBHUJICTEIICTBYCT O 00Jice BBICOKOHM >KM3HEHHOU
CHJIE CEMBHU.

Beicokoe 3HaueHne (hepMEHTOB B ONBITHOM 00pa3-
11e MeJia, B CBOIO O4Yepe/ib, ONpeeNaeT HaKOIUIEHHE HH-
BEPTUPOBAHHBIX CaXapoB U MIIOKOHOBOI KUCIIOTHI, MO-
ciiesiHsisl 00ycCIIoBMIIa OOIIYIO KUCJIOTHOCTD IPOJLYKTa!
mokasatenu Obuth Boie Ha 18,18 % u 22,2 % cooTBeT-
CTBEHHO IO CPAaBHEHMIO C aHAJIOTHYHBIMU KOHTPOJb-
HBIMHM BeJIMYMHAMH. B KOHTposbHOM 00pasue copep-
JKaHMe pPeayLHUpYyIoIuX caxapoB coctaBuio 78,10 %,
o0miasi KHCIOTHOCT OblTa Ha ypoBae 1,89 cm®. Kuc-
JIOTHOCTh MeJia ITPHU 3TOM y4acTBYeT B ()OPMUPOBAHUU
apoMara Mejia M HeOJIaronpHusiTHOM Cpezbl JUisl pa3BH-
TUS JUKUX Pac IPOAOKEH.

MaccoBast 1071 BOJbI, TO3BOJISIONIAS CYAUTH O CTe-
MIEHU 3PEJIOCTH ME/Ia U CIIOCOOHOCTH €T0 K XpaHEHHUIO, B
UccieayeMbIX 00pa3iax He MpeBblliaia HOPMUPYEMO-
IO 3HaUeHUs U Haxoauiack Ha ypoBHe 19,36-19,70 %.

Becennee oOorameHue YIIeBOAHOW MOAKOPMKH
(huromnpernaparoM ¢ aHTHOKCHIAHTHBIM TIPOSIBIICHUEM B
JIaJIbHEHIIIEM [TO3BOJIHIIO TIOJIyYHUTh MeJl ¢ OoJiee BhICO-
KOM OMOJIOrMYECKON [IEHHOCTBIO.

OCHOBHBIE TIBUIBLIEBBIE 3€pPHA, KOTOpBIE SBIAIOT-
Csl HE3aMEHUMBIM HMCTOYHMKOM Oelika JUIsi BbIpally-
BaHMS KAa4eCTBEHHOTO pacIljiofa, MPUCYTCTBOBAIU B
COCTaBe MCCIENyeMbIX 00pa3lloB Mela B KOJMYECTBE
3,1-24,3 %. MUKpPOCKONUYECKUN aHalu3 TbUIbIIe-
BBIX 3€peH Mejia MOoKa3all, 4To HeKTap ObUI coOpaH B
KOHTPOJIbHOM U ONBITHOW IpyNIax C TAKUX MEAOHO-
coB, kak acmapuet (3,1 %), xunpeit (5,2 %), TOHHUK
(9,8 %), nuna (17,2 %) u dauenus (24,3 %), 4ro mo-
3BOJISIET €T0 MJICHTU(PHUIPOBATH KaK MOTH(IIOPHBIMH.

J1i1st o1leHKH SKOHOMHYECKOH () (eKTUBHOCTH TIPO-
BE/ICHHBIX HCCJIEJJOBAaHUI YUYUTBHIBAIM BCE CTAThbU 3a-
TpaT, CBSI3aHHBIC C Pa3BEJCHUEM ITUEIMHBIX CeMed U
[I0JIy4E€HUEM BaJIOBOH MYEJIOBOJUYECKON MPOLYKLUH, B
OIIBITHOM TPYIIIE JOMOIHUTEILHO PACCYUTHIBAIIHN ce0e-
CTOMMOCTbH (DPUTOKOMIO3UIIMHU. [IJIsi TIPOBEIEHHS OIIbI-
TOB BO BCEX aHAIM3UPYEMBIX CEMbSX HCIIOJIb30BAIN
MAaTOK, BBIBE/ICHHBIX B YCIIOBHSX Maceku (Tadnuia 4).

Jnst pacuera peHTa0eIbHOCTH MACeKH IPUMEHSIIOT
nepeBoiHble KOO (UIMEHTBI MPOIYKLUUH ITYEI0BO/-
cTBa B ycinoBHBIH Men (YM): | xr mena — 1 ycinoBHas
enuHuNa; 1 kr Bocka — 2 ycioBHbIE eauHUIbl. [1pu-
HSITask CUCTEMa IO03BOJISIET BBISIBUTH PEHTA0EIBHOCTH
MIPOM3BOJICTBA MPOJYKIUH B OTIEIBHOCTH.

CpaBHEeHHE IKOHOMHYECKUX IapaMeTPOB Pa3HBIX
IPYII [TOKA3aJ10, YTO OOJIBILINI 00bEM TPOU3BO/ICTBA HA
| NUEeNMHYIO CEMbIO IPUXOUTCS Ha OIBITHYIO IPYIIIL,
pa3HuIla ¢ KOHTPOJIBHOMU rpymmoii cocraBuia 11 ycios-
HBIX MeAoBbIX eaunui. [Ipu nene peanmzamum 1 yc-
JIOBHOW MezoBOM equuuibl B 320 py0. pazmep mpuobl-
JIM, TIOJTyYEHHBIN OT peain3aliy IPOAYKIMU ONBITHON
IPYIIbL, COCTaBUI 6643 pyod., uto B 2,12 pa3a Oosbliie
10 CPAaBHEHUIO C KOHTPOJIbHOU IPYIIION. YPOBEHb PEH-
TabeJILHOCTH B OIBITHOU rpytme goctur 37,7 %, B TO
BpeMsi KaKk B KOHTPOJIbHOM M3-3a MaJIEHbKOTO 00beMa
[IPOM3BOJICTBA MPOAYKIMH Ha | TUEIMHYIO CEMbIO PeH-
TabenbHOCTE cocrasuna 0,65 %.

Oocy:xnenue u BbIBoAbI (Discussion and Conclusion)

[IpoBenenue npoduinakrTuyeckoil 00paboTKU myesn
B BECEHHHUIl mepuoj QuTonpenapaTtoM 0Kas3ajio Ipo-
TEKTOPHOE BO3IEHCTBHE B IEJIOM Ha CEMbIO KaK Ha
LIEJIOCTHYIO CHUCTEMY Ha KJIETOYHOM YpPOBHE, YTO OT-
Pa3suIIoCh Ha XO35HCTBEHHO TOJIE3HBIX TIPU3HAKAX IT4e-
JINHBIX CEMEM.

B KOHTpOIBHBIX CEMBAX CpEIHsA SIMLEHOCKOCTh
MaTokK cocraBmiia 936 IIT., 4TO HIDKE IOKa3aTesIs Ma-
TOK ONBITHBIX CEMEH, NOoJIy4aBIIKX (hUTONpenapar, Ha
27,6 %. I1o cOopy BajoOBOro Meja JIUIUPOBAJIA OIBIT-
Hasl Tpymmna: Bcero codpano 40,2 xr, uto Oosnblie, 4yem
B CEMbsIX KOHTpOJbHOH rpymmel, Ha 11,2 kr (38,6 %).
[TpeBOCXOACTBO OIBITHOH IpyHNbl 1Mo 00beMy Hpo-
W3BOJICTBA MPOJIYKLIMH OTPa3HJIOCh Ha SKOHOMHYE-
CKHUX MOKa3aTessiX MMaceKH: YPOBEHb PEHTA0EIbHOCTH
npu pasMepe npudbun 6643 py6. cocrasui 37,7 %,
B KOHTDOJIbHOW TrpyIine peHTabesbHOCTh OblIa paBHA
0,65 %.

Bricokast aexTHBHOCTH KOPMOBOI J100aBKH 3a-
KJIFOYaeTCsl B TOM, YTO aHTHOKCHIAHTHI B pacTBOPE ObI-
CTpee BCTYIAIOT B PEAKIMH, B OTIMYHE OT (pepMeHTa-
THUBHBIX aHTHOKCHUIAHTOB JUISl HUX HE XapaKkTepHa CTPO-
TO OIpe/ICIICHHAsl OpPraHHasi U KJIETOYHAs JIOKaIM3aIlHsl.
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DYHKIMOHAJIBHBIN KOMILIEKC MUKPOOPTraHU3MOB
HA MMHEPAJbLHOM HOCHUTEJIE JJIsl KACKAAHOM
(epMeHTATUBHOMN TECTPYKUMHU 0TX0{0B IITULIEBOICTBA

I. B. Unsuna™, [I. 10. nsun, A. A. Tpummnna, A. P. Jamkuna
IlenseHcKkMI1 rocylapCTBEHHBIN arpapHblil yHUBepcuUTeT, Ilensa, Poccusa
“E-mail: ilyina.gv@pgau.ru

Annomayus. leab HACTOSIIETO UCCIENOBAHMUS — MOBbIIIEHHE YPHEKTUBHOCTH MHUKPOOHOTO KOMIIOCTHPOBAHUS
OpPraHUYECKHUX OTXOJOB NTHUIIEBOACTBA U OOECIICUCHNE COXPAHEHNSI OMOTEHHBIX BEIIECTB B KOMIIOCTE ITyTEeM HC-
TTOJIb30BAHUS (PYHKITMOHAIFHOTO KOMITIEKCa MHKPOOHBIX KYJIBTYp-IECTPYKTOPOB, MHTETPHUPOBAHHOTO C MUHE-
panbHbIM HOcuTeneM. MeToabl. bromaccy QyHKIIMOHATBHBIX MUKPOOPIaHU3MOB MOJIY4alk METO/IOM TIOTPYIKEH-
HOTO KYJIFTHBHPOBAHISI M HHOKYJIHPOBAIHN B KOMIIOCTHPYEMBIH CyOCTpaT B 3aJaHHOM XPOHOJIOTHYECKOH MTOCIIEI0-
BaTEeNBHOCTH. VICTIONB30BaHBI TPU KOMIUIEKCA MUKPOOPTaHU3MOB (HUTPU(DUKATOPEL; TEPMODMIBHBIE IECTPYKTO-
PbI LIEJUTIONO3bI U JIMTHUHA TTOJICTUIIOYHOTO MaTepuasa; Me30(HiIbHbIe MUKPOOPTaHU3MbI — I0YBOOOPA30BATEIN ).
OYHKIMOHANTBHYIO TPYIITYy HUITPHU(PHUKATOPOB HHOKYIHPOBATIN Ha MUHEPAIIEHOM HOCHTEIE — IIAYKOHUTE B IEJIIX
XeMOCOpOIH aMMHaKa U ero rnpeodpazoBanust B HUTpaThl. HayuHnasi HOBU3HA. DKOJOTHYeCKH 000CHOBAHHbIE,
aHAJIOrMYHbIC TPUPOIAHBIM MPOLIECCAM JECTPYKIMU OPTaHMYECKOro BEleCTBa U T'yMU(DUKAIIMK NPUEMbl KacKal-
HOW JIECTPYKIINH IEIUTION030- U IMTHUHCOACPKAIINX OTXO/I0B CIIEIIHAIFHO CKOHCTPYHPOBAHHBIMU KOMIUIEKCAMH
MUKPOOPTaHMU3MOB, a TaK)Ke WHTETPAIlNs MUKPOOPTAaHU3MOB C MHHEPAJIHHBIM HOCHUTEIEM — IIAyKOHUTOM SBIIS-
FOTCS IPUHIIUINAIHHO HOBBIMH TIOIXOJIaMH B MIPAKTUKE OMOKOHBEPCHH H TOITYyYEHHUS] OPTaHOMUHEPAIBHBIX YIO0-
Openwii. [IpakTHyeckas 3HAYMMOCTh. VICTIONb30BaHNE OMMMCAHHBIX TPUEMOB HA MPAKTUKE ITO3BOJIUT COKPATHTh
SMHCCHIO HEKENAaTeNbHBIX T'a30B B aTMOC(hepy, CHU3UTH MOTEPH a30Ta U MOIYYHUTh IKOJOTHUECKH OE30MacHBIN
KOMITOCT, KOTOPBI MOYKHO HCIIOJIB30BaTh B KAY€CTBE OPraHOMHUHEPAIBHOTO ynoOpenus. Pesyabrarhsl. B momer-
HO-TIOJICTHJIOUHBIX MaTeprajax yCTaHOBICHO mpeobiananue oakrepuii poaos Bacillus u Enterobacter cpemu mpo-
yuX aOOpUTEeHHBIX MHUKPOOPTAaHW3MOB — HHHUIIMATOPOB IMPOIEcca KOMIIOCTHPOBaHMI. OOHAPYKEHO MOBHIIIICHHE
3 PEKTUBHOCTH KOMITOCTHPOBAHHMS 32 CUET MHOKYJISLUKH KOMILIEKCOB (DYHKIIMOHAIBHBIX MHKPOOPIaHM3MOB Ha
21,5 %. Ilotepu azora B 3KcriepuMeHTe cokparwinch Ha 30-33 %. CnennanbHbIe MIPUEMBI IO3BOJIMIH CBSI3aTh
OCTaTOYHBIC KOJMYECTBA aMMUAKa U CO3/JaTh OJArOIPHUSITHBIE YCIOBUS IS IEITEIbHOCTH II0YBOOOpa3oBareneii —
AKTHHOMMIIETOB Ha KOHEYHBIX 3Taax JecTpyKuuu. [omydeHHbIe pe3ynbTaThl JOCTUTHYTHI 32 CYET OITUMAIIEHOTO
COOTBETCTBHS YKOJIOTHUECKON U (PYHKIIMOHAIBLHON POJIHM TPYII MEKPOOPTaHU3MOB KaXKIOH M3 CTaIuil pas3iioxkKe-
HUA cyOcTpara.

Kniouesvie cnosa: GnokoHBEpCHsI OTXO/I0B, IKOJIOTHYECKasi 0€301aCHOCTh, MUKPOOHAst ()epMEHTAIHSI, CEbCKOXO0-
3sIICTBEHHAS OMOTEXHOJIOTHS

Bnazooaprnocmu. VicciienoBanue BBITOIHEHO 3a cUeT rpanTta Poccuiickoro Haygroro dorma Ne 23-26-10059.
Jna yumupoeanusn: Vneuna I. B., Unenna JI. 10., Ipummna A. A., Hamkwaa A. P. OyHKIHOHAIBHBII
KOMILIEKC MHKpPOOPraHM3MOB Ha MHHEPAJIbHOM HOCHTENle JUIsl KackaJHoi (epMeHTaTHBHON JecTpyk-
WU OTXOIOB NTHIEBOACTBA // ArpapHbiii BecTHHK Ypama. 2024. T. 24, Ne 05. C. 670-681. https://doi.
org/10.32417/1997-4868-2024-24-05-670-681.

Jama nocmynnenusn cmamou: 30.10.2023, oama peyenzuposanusn: 29.01.2024, oama npunamusn: 18.03.2024.
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Functional complex of microorganisms on mineral carrier
for cascade enzymatic degradation of poultry waste

G. V. Ilyina™, D. Yu. Ilyin, A. A. Grishina, A. R. Dashkina
Penza State Agrarian University, Penza, Russia
“E-mail: ilyina.gv@pgau.ru

Abstract. The purpose of this study is to increase the efficiency of microbial composting of organic poultry
waste and to ensure the preservation of nutrients in compost by using a functional complex of microbial destruc-
tor cultures integrated with a mineral carrier. Methods. Biomass of functional microorganisms was obtained by
submerged cultivation and inoculated into a compostable substrate in a given chronological sequence. Three com-
plexes of microorganisms were used (nitrifiers; thermophilic decomposers of cellulose and lignin of litter material,
mesophilic microorganisms — soil formers). The functional group of nitrifiers was inoculated on a mineral carrier,
glauconite, for the purpose of chemisorption of ammonia and its conversion into nitrates. Scientific novelty. Envi-
ronmentally sound, similar to natural processes of destruction of organic matter and humification, methods of cas-
cade destruction of cellulose- and lignin-containing waste by specially designed complexes of microorganisms, as
well as the integration of microorganisms with a mineral carrier — glauconite — are fundamentally new approaches
in the practice of bioconversion and the production of organomineral fertilizers. Practical significance. Using the
described techniques in practice will reduce the emission of unwanted gases into the atmosphere, reduce nitrogen
losses and obtain environmentally friendly compost, which can be used as an organomineral fertilizer. Results. In
the dung and litter materials, the predominance of bacteria of the genera Bacillus and Enterobacter among other na-
tive microorganisms are initiators of the composting process was established. An increase in composting efficiency
due to inoculation of complexes of functional microorganisms by 21.5 % was found. Nitrogen losses in the experi-
ment were reduced by 30-33 %. Special techniques made it possible to bind residual amounts of ammonia and
create favorable conditions for the activity of soil formers — actinomycetes at the final stages of destruction. The
results obtained were achieved due to the optimal correspondence of the ecological and functional role of groups
of microorganisms to each of the stages of substrate decomposition.
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IHocTanoBka npodaemsl (Introduction) SKOHOMUYECKH S(P(GEKTHBHBIX CPEACTB U CIIOCOOOB
CenbCKOX0O3HCTBEHHOE MPOM3BOACTBO  CIYXKHUT  TIepepabOTKHU MoMeTa, B TOM yucie nruakero [4]. Tlo-
OJIHMM U3 OCHOBHBIX MCTOYHHUKOB OTXOIOB, HETaTHB-  I1aJlaHWe OMOTCHOB M aOOpHIeHHOW MUKPOQIOpPHI I10-
HO BIMAIOIIUX HA COCTOSHUE IIOYBBI U JPYrHX O00b-  MeTa B II0YBY BelET K M3MEHCHHIO COCTaBa KOMIIOHCH-
€KTOB OKpyxaroueil cpeabl. OTpaciib NTULEBOACTBA  TOB OMOIICHO30B U XapaKTEPUCTHK UX OHOTOIOB [5; 6].
3HAYUTEIBbHO 3arps3HAeT cpely OopraHudecKuMu oT-  [lox BIusHHEM ra30(asHbIX HCIAPSHUI U3 ITOMETHBIX
xofamu. IITHIIEBOACTBO — OJHA M3 OCHOBHBIX U HAaU-  OTXOJOB MOXKET HAaXOMUTHCS M aTMOC(HEPHBIA BO3TYX
Oonee IMHAMUYHO pa3BUBAIOIIUXCA OTpacieil arpo-  [7; 8]. Pa3memenue u 1ummTenbHOE CKIIaJUPOBaHHE OT-
IIPOZOBOILCTBEHHON IIPOMBIIITIEHHOCTH B MUPE, A II0-  XOJOB Ha IIOJHMIOHAX NPEACTABISCT YKOHOMHYCCKYIO
MeT fABJIAeTCsl Hauboee paclpoCTPaHEHHBIM OTXOAOM  IPOOIeMy Ul NPENPUATHS, a TAKKEe YaCTO CITYKHT
9TOU oTpaciu U TpeOyeT albTepHATUBHOM 00pabOTKY, TPHYMHON COLMAIBLHOW HANpPSHKEHHOCTH B OJH3iIe-
YTOOBI CMSATYUTH BO3JEHCTBHE HENPABWIBHON YTHJIM-  KalIUX HACEICHHBIX IMyHKTaX, YTO B UTOTE CHOCOOHO
3anuM Ha OoKpykarouryto cpeny [1-3]. Hepenko o0b-  HerarMBHO OTpa3uThCs Ha BOIPOCAX MaciiTabupoBa-
€Mbl 9TUX OTXOJOB TaK BEJMKH, YTO UX PAa3MELICHHE  HHUs NPOM3BOACTBA. AJIBTCPHATHBHBIC, SKOJIOTMYCCKH
CTAHOBUTCS CJIOXKHOH MpoOIeMoi Ui IPOU3BOACTBA.  NpUEMIIEMbIC MYTH YTHIM3ALHMU C MOTCHIHAIBHBIMH
Bo BceM Mupe XHMBOTHOBOACTBO B HACTOsIIEe BpeMs  (DMHAHCOBBIMHU BBIFOJAMH MOTYT 3aKJIFOYaThCS B KPYII-
HepexUBaET ONPEJEICHHbI KPU3UC U3-3a OTCYTCTBHA ~ HOMAclITaOHBIX CXeMaX NpeoOpa3oBaHUs OHOMAcChl
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B DHEPTHUIO, KOTOPHIE TaKKe MOTYT 00eCIeunTh Ooiee
JieTkoe oOpalieHne ¢ yIoOpeHUAMHU B Ka4eCTBE M000Y-
HOTO TIpoaykTa [9; 10].

OpHuM U3 TyTeH pemreHus MpoOieMBl CIIOCOOHO
CTaTh KOMIIOCTHPOBAaHHE OTXOIOB, KOTOPOE MOXKET
paccMaTpuBaThCS KaK BapHaHT MHKPOOHOW OHMOKOH-
Bepcun. [Ipomecc KOMIIOCTHPOBAHUS, MO CyTH, aHa-
JorndeH npoueccy rHueHns. OIHAKO cepbe3HbIe I0-
TEpH a30Ta, MEIJICHHBIE MPOIECCHl T'yMU(DUKAIMN U
JUTUTENbHBIC IIMKIIBI KOMIOCTHPOBAHUS TO-TIPEKHEMY
OCTalOTCsl HEPEUICHHBIMH INPOOIEeMaMu B HpOLECcCcax
xoMmmoctupoBanus [11]. Bummanme wuccnemosare-
Jel MPUBJIEKAECT JK30TCHHAs WHOKYJIALUS MHKPOOOB
mpu a’dpodbHoM KommocTtupoBanuu [12; 13]. Kaxmoe
MIPEANIPUSATHE WMEET CBOM YHHKaJIbHBIE OCOOCHHO-
CTH, CBA3aHHBIE C TeOrpaMUECKUM IOIOKCHUEM,
TEXHOJIOTHSMH, O00OpYZOBaHHEM, PEKUMOM pabOTHI,
O0COOCHHOCTSIMH CBIPbSI M IPYTHIMH, KOTOPBIE B COBO-
KYIHOCTH CIOCOOHBI TIOBIHATH Ha XapakTep o0pasy-
FOLINXCS] OTXOJ0B, KOTOPBIH JOIDKEH YUUTHIBATHCS MIPU
YTUIN3AIMN TOCIEeTHUX. B ¢BsA3n ¢ 3TUM mpuopurer-
HBIM CTAaHOBMTCS IIOMCK M aIalTalys K HMEIOLIEMYCs
CBIPBIO KOMIUIEKCA MHKPOOPTaHU3MOB, CIIOCOOHOTO
00eCTIeYNTh TOATANMHYI (KaCKaIHYI0) AECTPYKITUIO
OpPraHWYEeCKUX MaTepHalioB MOJO0OHO €CTECTBEHHOMY
MIPUPOJHOMY MPOLECCY Pa3I0KEHHs, T'yMH(DUKAINU 1
MOYBOOOpa30BaHUs.

Ienp HacTOSIIETO HCCIENOBaHMSA — ITOBBIIICHHE
3¢ PEKTHBHOCTH MHUKPOOHOTO KOMIIOCTHPOBAHHUS Op-
TaHUYECKUX OTXOJ0B MNTHIEBOJACTBA M OOEcreueHne
COXpaHEHUS! OMOTEHHBIX BELIECTB B KOMIIOCTE ITyTEM
WCIIONB30BaHMs (DYHKIIMOHAIBHOTO KOMIUIEKCA MH-
KPOOHBIX KYJBTYP-AECTPYKTOPOB, WHTETPHPOBAHHOTO
C MUHEPAIBHBIM HOCHTEIIEM.

OTO MO3BOJHUT COKPATHTh IMUCCHIO HEXKEIIaTellb-
HBIX Ta30B B arMoc(epy, CHU3UTh IOTEPH a30Ta U I0-
JYYHUTBH HKOJOTHIECKH Oe30TMacHBIN KOMITOCT, KOTOPBIA
MOKHO HCTIONIb30BaTh B KQUYECTBE OPTraHOMHHEPAIBHO-
ro ynooperns. CeaeHnus 00 ampoOanny WHHOBAIH-
OHHBIX YHOOPEHHH, MOTYYEHHBIX IyTEM MHKPOOHOM
(epMEHTaMN OTXOAOB, MMEIOTCSI B OTEUECTBEHHBIX
1 3apyOeKHBIX JHUTEPATYPHBIX HCTOYHMKAX [14-18].
Kpome Toro, mokazanu cBoro 3(p(heKTHBHOCTH TPHEMBI
WHTErpaliyl MUKPOOHBIX KOMIUIEKCOB C MUHEPAIbHBI-
MH HOCHTENsIMU [19].

MeTtonogorus u Mmetoabl uccijaenopanus (Methods)

WccnenoBanus, MOMOKEHHBIE B OCHOBY palOTHI,
BBINOJHSAINCH Ha Oa3e IleH3eHCKOro rocyaapcTBEHHO-
ro arpapHoro yHuBepcutera. OTXOIBI NMTHIEBOACTBA
(TTOMETHO-TIOACTHIIOUHAST Macca) OBUIM ITONYYEeHBI C
nosiroHa xpaHeHus orxonoB 'K Jlamare, pacmnoiio-
s)keHHOro B HuxHenomoBckoMm paiioHe IleHszeHckoit
obmacti. DT0 OTpabOTaHHBIC MOICTHIIOYHBIC MAaCCHI,
coziepXKalue MOMET MHIACHKH W COJOMHCTO-OIMIIOY-
HBIE MaTepHasbl. AOOpUTeHHAst MEKPO(IOpa TOMETHO-
MOACTHIIOUHBIX CyOCTpPaTOB MCCIIEIOBAIACh B TEUCHHE
3HAQUUTEJIIFHOTO BPEMEHM U TIpeABapsia IPOBEICHHE
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IKCIIEPUMEHTANILHOM paboTel. Kynbrypbl Oakrepwuid,
MUILIEIHAIBHBIX TPUOOB U aKTUHOMHUIIETOB, MCIIOJIB30-
BaHHBIC B IKCIIEPUMEHTE, [TOJICP)KUBAIOTCS B KOJIJIEK-
1un [Tenserckoro 'AY u ObutH IPHOOPETEHBI B pa3HOe
BpeMsi BO Bcepoccuiickoil KOJIIIEKIIMY TPOMBIIUIEHHBIX
Mukpoopranuzmos HUIL «KypuaroBckuii HHCTUTYT».
Beriernenue, H30MSLIUI0 U UACHTU(PHUKALIAIO a00OPUTCH-
HBIX KYJIBTYp MUKPOOPIaHU3MOB M3 OTXOI0B OCYILECT-
BISUIM  OOILENIPUHATHIMA METOAaMH MHUKPOOHOJIOTH-
yeckoro ananusa [20; 21]. Kaxnelii 3tan nqectpykuun
Marepuaja OTXOAOB OCYLIECTBISUICS CHEIMaIbHO MO-
JI0OOPaHHOM rPYIIIO MUKPOOPTaHMU3MOB, B CBSI3H C YeM
MO/ITOTABJIMBAIIUCH OT/CJIbHbIE MUKPOOHBIE KOMITO3H-
nun. [IutarensHyto cpeny Bunorpaackoro ucmosub3o-
BN JUISl KyJbTUBHPOBAHUS MHKPOOPIaHM3MOB-HH-
TpuuKaTtopoB, cpeay I'eTunHCOHA — JyIst JECTPYKTO-
POB LIEJITIONO3B! M JIMTHUHA, cpeny Bakcmana — g
KyJIBTyp akTHMHOMHLETOB. Jlyisi BbISBIEHUs 00LIEero
MIPE/ICTABUTENLCTBA OAKTEPUATIBLHOM MUKPOQIIOPHI UC-
[0JIb30BaJIM MSCOIENTOHHbIN arap. /s BbIsIBICHUS
rprOHOI MUKPOQIIOPHl KCIIOIBL30BAIN MUTATEIBHYIO
cpeny Cabypo.

[TometHO-IOACTUIIOUHYIO Maccy 60-IPOLIEHTHOM
BJI&)KHOCTH ITOMEIIAJIM B IUIACTUKOBBIE KOHTEHHEPHI
1o 5,0 Kr 1 SKCHOHMPOBAJIN B CTAH/APTHBIX YCIOBH-
ax (20 °C, 760 MM pT. cT.) B TeueHue 10 cyTok mpu
MEPUOJIMUECKOM MepeMEelIMBaHul. B KOHTpOIbHOM
BapuaHTe npoucxonuia (pepMeHTanusi cyocTparoB 3a
cueT (epMCHTATUBHON AKTHBHOCTH TOJIBKO abopH-
TeHHOI MuKpoduopbl. B omnbiTHOM BapuaHTe B Cy0-
cTpar J00aBIsUIM MEepPBbIH KOMIUIEKC MHKPOOPTaHH3-
MOB — KYJBTYPY HUTPU(HUKATOPOB — IpECTaBUTENCH
pona Nitrosomonas, MMMOOMJIN30BaHHBIX Ha MHHE-
pa’IbHOM HOCHTENE TIIayKoHuTe B konudecTBe 5,0 %
OT Macchl cy0OcTpara U C TUTPOM MHKPOOPIaHU3MOB
5,0 x 10° knetok Ha 1 r MuHEpanpHOTO HOCUTENA. Jlist
UCIIOJIb30BaHUsl KOHLEHTPUPOBAHHYIO KYJIBTYPY pa3-
0aBJIsUIA BOJOIPOBOIHOM BOIOH B cooTHOMICH!H 1 : 10
W BHOCHWJIM TIPU NEPEMEINBAHNU B U3MEIBYCHHYIO 10
dpaxiuu 0,01-0,5 MM Maccy MUHEPAIBHOTO HOCUTEIIS
maykoHuTa B konuuectse | 1 Ha 10,0 k. Ilo ucreue-
Hun 10 cyTok i Aerpajaiuu TPyAHOpaslaraeMbiX
LEJUTIOJIO3HBIX W JINTHUHOBBIX KOMIIOHEHTOB B OIIBIT-
HBIX BapUaHTaxX B CyOCTpaT MHOKYJIMPOBaIH (DYHKIH-
OHAJIbHBIE KOMIUIEKCHl TEPMO(UIBHBIX MHUIEIHAIb-
HbIX rpuboB ponoB Thelavia u Myceliophthora B Buze
B3BecH KieTok ¢ tutpoM 10,0-12,0 mun kietox Ha |
JI KylbTypaJIbHOM KUJIKOCTU. B Xone ocyuiecTBieHus
MOCIIETHEr0 3Tamna AeCTPYKIUHU UCIIONb30BaIN aKTHHO-
muretoB ponoB Nocardia u Cellulomonas. TIpenBapu-
TEIBHO B KOMIOCT BHOCWIM 10-TTPOLIEHTHBINA pacTBOp
CEpHOM KMUCIOTHI 10 nocTxkeHus pH Ha ypoBHe 6,2—
6,5 U151 CBSI3BIBAHMSI OCTATOYHBIX KOJIMYECTB aMMHaKa
U CO3/[aHusl OJaroNpHATHBIX YCIOBUH sl I€ATEIBHO-
CTH 1OYBOOOpazoBaresieil — rpuboB U aKTHHOMHIIETOB
Ha KOHEYHBIX dTarax JeCTPYKLHH.
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B KOHTPOJIBHOM U OIBITHOM BapHaHTaX [IABHBIMH
OLICHMBAEMbIMHU TTapaMeTpamMH ObLIM OpraHoJenTHYe-
ckue (IBET, 3ammaxX, KOHCUCTEHITHSA ), THHAMHKA BEJTHYH-
Hbl pH. O nponeccax AecTpyKIMH LEJUTIOI03HBIX KOM-
[TOHEHTOB CYJIMJIM MO YOBUIN LIEIIII0I03bI, COJEpIKaHHE
KOTOPOH ONpenessii  a30THO-CIIMPTOBBIM METOJIOM.
CozeprkaHue MOABMKHBIX (POPM OMOTEHHBIX 3JIEMEH-
TOB B KOMIIOCTaX ONPEIeJIsUId METOIOM KaIllWJLUISIPHOTO
aektpodopesa Ha npudope «Kamenb-104 m». B kaue-
CTBE OCHOBHOTO IapameTpa B onpenesieHnu dpdhexTus-
HOCTH IIpoliecca MPUHUMAIH JMHAMUKY YOBUIH Macchl
cy0OcTpara, KOTOpYIO OLIEHHBAJIN IPAaBUMETPUYECKH.

DKCIIEpUMEHTBI MPOBOJAMIN B TPEXKPATHOH TO-
BTOPHOCTH, PA3IMYUsl CUATAIH JOCTOBEPHBIMH TIPH
p <0,05. CrarucTiueckuii aHaJau3 JTOCTOBEPHOCTH I10-
JIy4eHHBIX PE3yJIbTaTOB OCYLIECTBISUICS C ITOMOLIBIO
nporpammHoro nakera Microsoft Excel.

Pesyabrarsl (Results)

B nporiecce uzydeHus: abopureHHOH MUKPODIOphI
[MOMETHO-TIOJICTUIIOYHOTO Marepualia ONpeAessINCh
COCTaB INPHUCYTCTBYIOLIMX MHUKPOOPTaHMW3MOB, a TaK-
)K€ JIMHAMHKa MX COCTaBa B 3aBHCUMOCTH OT CPOKOB
KOMIIOCTHPOBAHHUSL.

B KauecTBe HCXOMHOM TOUYKU B TPOBOMMBIX UCCIIC-
JIOBaHHUSX MCIOJIb30BaHa OTpabOTaHHAS WH[IOIIUHAS
[IOMETHO-TIOJICTUIIOYHAsI Macca, J0CTaBisgeMas Ha I10-
JITOH XpaHeHWs. B nmambHe#ieM sl U3ydeHHs u-
HaMHMKH MHUKPOOHBIX HPOLIECCOB 00pa3liaMM CIyKUJIN
poObI TTOMETHO-TIOACTHIIOYHOTO Marepuala, JeHOHH-
POBaHHBIE B TEUSHHUE IOJIYT0/la U OHOTO rojia.

B T0bKO UTO OTPabOTAHHOI MOJCTUIIKE B 3aBUCH-
MOCTH OT €€ MPOUCXOKACHUs (IIOJCTUIIKA C yYaCTKOB
MoApaNIMBaHusl UHICHKN MM OTKOPMa) MJIM €€ OCHO-
BBl (ApeBecHasi CTPYXKKa WJIM COJIOMa 3JIaKOB) OTMe-
YaeTCsl IOBOJBHO BBICOKHH THUTP MHKPOOPTaHH3MOB:
or 4,8 x 10% no 5,2 x 10° KOE/r cyxoro cybcrpara.
OcHOBHOE pa3HOOOpa3ue BHJOBOIO COCTaBa IPUXO-
JIUTCSl Ha PE3HMJCHTOB KEITYI0YHO-KHIIEYHOTO TPaKTa
nTulbl (0aKTepuy poja KUILEYHOH Majoukd, aHas-
pOOHBIE KIOCTPUANH, OAKTEPOHIbI, KIETKH JIPONOKEH
B HEOOJIBIIOM KOJMYECTBE), @ TAK)KE HEKOTOpas I0Jisi
OakTepuil, SBISIFONINXCS THITHYHBIME MPEICTABUTEIIS-
MU 3UMOT€HHOH MUKPOQIIOPBI TO0OHBIX CYyOCTPATOB.
BblsienieHHbIe KOJIOHMM MHKPOOPTaHM3MOB MPEICTaB-
JIeHBI Ha puc. 1.

[Ipeobnanaromieii Tpymmoi sIBIASIOTCS OaKTEPUH
pona Bacillus. OHu UrparoT BaKHYIO pOJib B IPOIIeccax
aMMOHU(HKALMHY KaK CTapTOBOIO dTamna JAECTPYKIUH
azorcozepkaiieil Maccel orxonoB. C mporecca am-
MOHU(UKAIMK 3aIyCKAaeTCsl CTyIeHYaTas Aerpajaius
[IOMETHO-TIOJICTUJIOYHOM CMECH, B CBSI3M C 4YeM Ha-
JIMYME M COXpaHEHHE B JIETIOHMpPYyeMOW Macce Oakre-
pwuii, B yactHocTH Bacillus, npuHIMNIHANIBEHO U OYeHb
Ba)XHO. B Marepuaiie, 10CTaBI€HHOM Ha IOJMIOH He-
MOCPEJICTBEHHO C IUIOMIA0K OTKOpMa, OblLia BbIIEIIe-
HA CJMHUYHAS KOJOHHS MHIEIHATbHBIX TPUOOB U HE

ObUTH OOHAPYKEHBI TPEJACTABUTEIN AKTHHOMHMIICTOB.
Jlanublii (GakT MOXKeT OOBSICHATHCS MpeodiaiaHueM
B CBEKCH MMOMETHO-TIOACTHUIIOYHONH CMECH JIETKOIO-
CTYITHBIX [UTATCIbHBIX (PAKTOPOB, MPESUMYIIIECTBEHHO
YTHJIU3UPYEMbIX OaKTepHsIMHU, a TaKxke 3HadyeHueMm pH
cybctpara Ha ypoHe 8,0-9,5, 00yclioBiICcHHOE IIpOoIIec-
caMi aMMOHHU(DUKAIIH, COITPOBOXKIAIOIIMMUCS BBIIC-
JIeHueM CBOOOJHOro amMmMuaka. CMelleHue auarna3oHa
pH B mienoynyro o0nactb 0OBIYHO paccMaTpPHBACTCS
KaK OIUH U3 HeOJIaronpusTHBIX (HAKTOPOB, MPEIST-
CTBYIOIIMX PACHPOCTPAHCHUIO I'PUOOB B JAHHOM KO-
JIOTUYECKON HUIIIE.

[To ucTedyeHUM KaXKIbIX JBYX MECAIEB C Hadaja
pa3MeIeH s TIOMETHO-TIOJCTUIIOUHBIX MaTepPUaIoOB Ha
MOJIMTOHE XPAHCHUsT OTOMPATKCH MPOOBI JJIsl OLICHKU
M3MEHEHHUsI COCTaBa MHUKPOOPTraHU3MOB. Bwuto ycra-
HOBJICHO, 4TO OOlllee YHCI0O MHKPOOPTaHW3MOB B Te-
YEHHE MOJIYTro/la CYLIECTBEHHO CHIKAETCS 110 CpaBHe-
HUIO ¢ UCXOMHBIM U cocrasisgeT ot 1,0 x 107 go 1,0 x
10% KOE/r cyxoro cybcTpara. DT0 MOKET OOBSICHITHCS
COCTOSIBIIICHCS TepMHUUECKOW (ha3oi mporecca ecTe-
CTBCHHOTO KOMITOCTHPOBAHHS Marepuaia. Takke K
BR)KHBIM HM3MCHCHHSIM IapaMeTPOB CyOcTpara MOX-
HO OTHECTH CHUEHHe 3HaueHus pH, oOycioBiieHHOE
YMCHBIIICHUEM WHTCHCHUBHOCTH BBIJICJICHUS aMMHAKa,
U, KaK CJICJICTBUC, BO3PACTAHHEC B MHUKPOOHOM IIEHO-
3¢ J0JM TPUOHON MHUKPO(IOPHl M aKTHHOMHIIETOB
(puc. 2). AkTHBanMsi pa3BUTHUS TOCIETHHX MOXET
paccMaTpUBaThCS KaK WHAUKATOP HCTOIICHUS JIETKO-
JIOCTYIHBIX KOMIIOHCHTOB CyOCTpara W W3MEHCHHS
HAMPABJICHHOCTH MHKPOOHOJOIMYSCKUX IPOIIECCOB
B CTOpOHY IepepaboTku Oosiee TpyaHOpasjiaraeMbIx
(uenrono3a, FeMULIEIIIIOI03bI U JIUTHUH).

Puc. 1. Passumue MukpoOHvIX Kynvmyp,
6bI0€IeHHBIX U3 NOMEMHO-NOOCHUNOUHOL MACCHL,
00CMABNIeHHOTE HA NONUZOH XPAHEHUS
Fig. 1. Development of microbial cultures isolated
from litter delivered to the land(fill site
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Ilociie acCHUMWIISIIIUK  JIETKOMOCTYIHBIX ~KOMIIO-
HEHTOB B TPOIIECC NSCTPYKIMHU BOBJIEKAIOTCS OoJjice
CJIOKHO YTHJIHU3UPYEMbIC KOMITOHEHTBI, JIOKAJIN30BaH-
HBIC [JIABHBIM 00pa30M B MOACTUIIOUHBIX MaTepHaiax
(IpeBecHast CTPY)KKa, OIMJIKH, IIIeTa, COJIOMa 3JIaKOB),
110 CBOEH XMMHUYECKOW MPUPOe MPEACTABIIAIONINE CO-
00l Takue MOJUMEpPHI, KaK ICJUTF0I03a, TeMHIICIUTIO-
71036l U JIMTHUH. C y4eTOM BBINICCKA3aHHOIO IIEJIeCO-
00pa3HBIM TIOAXOIOM TMPEICTABISACTCS BHECCHHE Ha
HAyaJIbHBIX JTallaX MPeraparoB, O0CCICUNBAFOIIUX
aMMOHHM(UKALUIO U HUTPUPHKALHIO, a Ha DoJiee 11031~
HUX — [EJUIFOJI030- U JIMTHOJUTHYCCKUX KOMILICKCOB
MHUKPOOPIaHMU3MOB. B yCTaHOBIICHHU CPOKOB BHECCHHUS
COOTBETCTBYIOIIMX KOMIUIEKCOB MHUKPOOPTraHM3MOB Ha
MPOTSDKCHUU TPOIecCca BAXKHYIO POJIb MOXKET HUIparh
noka3zarenb pH. Kak npaBuiio, Ha HayaJbHBIX dTarax
AKTUBHOHN (epMeHTaIMK mokaszaresb pH Haxomurcs B
LIEJIOYHOM 00J1aCTH, a 110 Mepe JaybHekeil ononerpa-
JIAIIMX TIPOUCXOIUT €ro CABHT B KUCIYIO CTOpOHY. O0b-
SICHAETCSL 3TOT (DAKT TeM, YTO MPH aMMOHHU(DUKAIIUH
BBIJICJISIOIINNACS aMMHUAK, B3aMMOJEHUCTBYS C BOJOM,
00pasyeT pacTBOpP FHIPOKCHIa AMMOHHS, 00JIa1atoIIe-
ro IIEJOYHBIMU CBOWcTBaMu. Ha Oojiee mo3mHuX 3Ta-
nax MPOMCXOIUT TOCIICI0BATEILHOS OKUCICHUE TPY/-
HOpAa3JIaraéMbIX COCIIMHCHUMN, PE3YJIBTaTOM Y€r0 MOTYT

OBITH MPOMYKTHI C KUCIOTHBIMU CBOWCTBaMH (KapOo-
HOBBIE KUCIIOTHI U (DEHOJIbHBIE coelmHenus ). Peryim-
poBaHue Benn4rHbI pH BO MHOTOM ompenesnsiercs Je-
ATENILHOCTBIO CAMUX MHKPOOPIaHM3MOB U IO3TAITHOW
cmeHod ux ¢opmanmii. Kpome n3MeHeHH BHIOBOTO
cocTaBa MUKPOOPIaHU3MOB, CIBUIH 3HaueHud pH mo-
IyT TaKXe CIOCOOCTBOBaThH MpeoOpa3oBaHui0 (hopMm
BEILECTB, TTOJIBM)KHOCTH DJIEMEHTOB, U, KaK CJIEACTBUE,
CTEIIeHN ACCHUMMIMPYEMOCTH TaKHX Ba)KHBIX OMOTeH-
HBIX JJIEMEHTOB, Kak (hocdop u a30T. OHAKO IS yCKO-
PEHUS 3TUX U3MEHEHHUI MPECTaBISETCs BO3MOMKHBIM
koppekuusi pH cyOcTpara KHCIOTHBIMH PacTBOPaMH,
YTO MOXKET 00ECHEeYHTH JYULIYIO aIanTalyio Orpeae-
JICHHBIX MHKPOOPIaHM3MOB U MaKCHMAJIbHO IOJIHYIO
peay3anuo  (PU3U0IOr0-OMOXUMHUECKOrO IMOTCHITH-
ana. [TockonbKy mnosydaeMblii B UTOTE KOMIIOCT SIBJISI-
€TCs MHTETPaJbHBIM PE3YJIbTATOM JIESITEIbHOCTH BCEX
MHUKpPOOPIaHM3MOB Ha BCEX JTamax OWOAECTPYKINHU
pasilaraeMoro marepuaia, TO PEeryJsiiusl mporecca
MOCPEACTBOM I0CJIEI0BATEILHOTO BHECEHHS COOTBET-
CTBYIOLIMX MHKPOOHBIX KOMIIJIEKCOB C OJIHOBPEMEH-
HOW KOoppekiuei BenuduHbl pH MoOXeT obecrnedyuTth
MOJyYeHHEe Ka4eCTBEHHOTO MPOJAYKTa B MAaKCHMAaJIbHO
C)KaTble CPOKH.
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Fig. 2. Qualitative and quantitative composition of microorganism groups in poultry waste material (litter) during storage
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B xone uccnenoBanmii ObLia mpoBeaeHa cepust
OIBITOB C OOBEAMHEHUEM WHIUBHIYAIbHBIX KYJIBTYP
MHUKPOOPIaHU3MOB B KOMIUIEKCHI, & TAK)KE TO3TAITHBIM
BHECEHUEM 3THUX KOMIUIEKCOB B cyOcTpar. B KoHTpOIIb-
HOM BapHaHTe MPOUCX0/uiia pepMeHTaIus cyocTpaToB
3a cuyeT (epMEHTATUBHON aKTUBHOCTH TOJBKO abOpH-
TeHHOI MHUKpOQIIOpbl. B ombiTHOM BapuaHTe B CyO-
cTpar A00aBJIsUIM MEPBBIH KOMIUIEKC MHKPOOPraHM3-
MOB — KYJIBTYPY HUTPU(PHKATOPOB — Mpe/CTaBUTEICH
pona Nitrosomonas, MMMOOMJIM30BaHHBIX Ha MHHE-
panbHOM HoOcHTesde maykoHute. B tedenue 10 cyTtok
Marepual U3 KOHTPOJILHOTO M OIBITHOTO BAPHAHTOB C
WHTEPBAJIOM B JIBOE CYyTOK aHAJIM3UPOBAJIH HA TIPEIMET
COJZIEp)KaHUs OPraHMUYEeCcKOro a3oTa B cyOcTpare, a Tak-
)K€ OMpEeIIsUIN KOJIMYECTBO aMMOHUITHOTO M HUTpAT-
HOro a30Ta B cOCTaBe cyOcTpara. YCTAHOBJIEHO, 4TO
BHECEHUE XeMOaBTOTpodHOI Oakrepun Nitrosomonas
B KOMILJIEKCE C IVIayKOHHTOM CTUMYJHPYET HE TOJb-

6
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m OO0ImMi OpaHMYECKH a30T

AMMOHUIHBIH a30T

KO TIpolecchl HUTpU(UKALUK, HO M aMMOHHU(HKa-
U B Komrocte (puc. 3, 4). 1o ocymiecTBiseTcs 3a
CUET CBS3bIBAaHMS aMMHaKa B MPOLECcax aJICOpPOIMU U
XeMOCOPOITHH.

Takue IIPUEMbI O6CCHC‘II/IB8.IOT CHUXKCHHUC OMUCCUN
aMMuaKa 3a CUeT CBSI3bIBaHMsI €ro B (opMy cyibda-
Ta aMMOHHMS, a TAK)KE OKHUCIICHHS 10 HUTPATOB U, KaK
CJIC/ICTBHE, COXPAHEHHE a30Ta B JIOCTYITHOH uisi OMO-
Jorn4yeckor accummisinyu popme. B onbiTHOM Bapu-
aHTE YCTAHOBJEHA TaKXKe HMHTCHCU(HKAIMS YObUIN
cyocrpara Ha 9,0 % OT KOHTPOJIsI, KOTOpasi COIPOBO-
JKIAETCsl PaclaioM yIJIepoJICOEPKAINX COSTUHEHHN
B 1IEJIOM.

Takum 00pa3oMm, CBsI3bIBAHUE KOHEUHOTO MPOJYKTa
JIAaHHOTO dTara JeCTPYKLUUH UCKIF0YaeT ero MHruoupy-
IollIee BIMSHUE Ha HaYaJbHBIC 3TAllbI ITPOLlecca pasiio-
JKEHUSI, YTO MOXET CIY>KUTh OJTHOM M3 WILTIOCTpaIUil
npunuuna Jle-Illarenbe B XMMUYECKOM acCIEKTe.
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Fig. 3. Loss of substrate and dynamics of content of different forms of nitrogen in it during composting of poultry waste in the
presence of indigenous microflora (control)
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Fig. 4. Loss of substrate and dynamics of its content of different forms of nitrogen in the process of composting of poultry waste
in the presence of indigenous microflora with the addition of chemoautotrophic bacterium Nitrosomonas in complex with
mineral carrier — glauconite (experiment)

Jnst nerpamanuy TPYJHOpPA3IaraeMbIX KOMITOHEH-
TOB B CyOCTpaT HMHOKYIHUPOBAIN (YHKIIHOHATBHBINA
KOMIUIEKC MHIENIHATbHBIX rpuboB pomos Thielavia u
Myceliophthora B paBHBIX 107X B BUJIE B3BECH KIIETOK
¢ tutpom 10,0-12,0 miH Ki1eTok Ha 1 JT KyaeTypab-
HOH xuakoctu. Ha naHHOM 3Tane KOMIOCTHPOBAHMS
HAcTymaeT TepModasa, T0ITOMy OBUIH 3a7eiCTBOBAHBI
TepMO(UIBHBIE BUABI MUKPOMHIIETOB. B KOHTpPOIB-
HOM BapHaHTe (DepPMEHTAINs OCYIIECTBIISIACH 3a CUET
€CTeCTBEHHOW MUKpOQIOpsl, 0e3 M00aBICHUS KYIb-
Typ MHUIETHATBHBIX rprboB. O mpormeccax IeCTpyK-
UM LEJUTIONO03HBIX KOMIIOHEHTOB CyAWIN MO yOBUIN
LeJUIt0a03bl.  TepMUYeCcKUi 3Tall KOMIOCTHPOBAHMS
MIPOJOIDKAJICS B TEUCHHE JABYX HEAENb U 00eCIeuu
B JKcIepuMeHTe Oornee 3(PPEKTHBHYIO IECTPYKIUIO
nemmonossl (Ha 18,1 %) n Ooxee MHTEHCHBHYIO YOBUIL
cybcrpara (Ha 12,3 %), vem B KoHTpOe (Tabmuma 1).
Takue pe3ynbraThl CBUAETEIBCTBYIOT O LIEIECO00pa3-
HOCTH TIPUMEHEHUSI TePMO(DHIBHBIX MHIEIHATBHBIX
rpu6oB Thielavia m Myceliophthora mns 6omnee a3¢pdex-
TUBHOTO PACIICIUICHUS IEJUTIOJIO3HBIX KOMITOHEHTOB
TIOMETHO-TIO/ICTUIIOYHOTO cyOcTpara.
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Ha mnocnegnem srame IECTPYKIMM HCIIOIb30Ba-
mu aktuHOMHUIeTHl ponoB Cellulomonas m Nocardia.
Brecenne 10-mpomeHTHOTO pacTBOpa CEPHOM KHCIIO-
THI 10 noctmkeHus pH Ha ypoBHe 6,2—6,5 mo3BomHIIO
CBsI3aTh OCTaTOYHBIE KOJIWYECTBA aMMHAKa U CO3JaTh
OnaronpHATHBIC YCIOBHS JUIS JIESTEIbHOCTH IOYBOO-
OpazoBaresneii. JlaHHBIN dTal MPOJOIDKAJICSA B TCUCHHE
Mecsila, a CyMMapHO BECh IIPOILIECC 3KCIEPHMEHTa CO-
CTaBMJI JIBa MECSLA. bplN MoTydeHsl KOHTPOIBHBIN U
OTIBITHBIM 00pa3Ibl KOMIIOCTA, CYIIECTBEHHO OTJINY-
HBIE JIpYT OT JIpyTa IO PSy XapaKTepHCTHK, PUYeM
JUIS DKCTIEPUMEHTAIFHOTO 0o0pasiia ObLT XapakTepeH
TUOUYHBIN 3aax MMOYBBI M HACBHIIICHHBIA OypHIN IBET
(Tabnuma 2).

Htorom QepMeHTanuu sIBISETCA MOITyYCHHE 3pe-
JIOTO KOMITOCTa — PBIXJIOW Macchl BIaKHOCTBIO 30 %,
I[BETOM OT CBETJIO-OypOro /10 HACHIIIEHHO KOpHYHE-
BOTO, C XapaKTEPHBIM 3eMJICTBIM 3allaXxoM, CBOHCTBA
KOTOPOTO IO3BOJISIIOT PAacCMaTpyuBaTh €r0 B KadeCTBE
OpPTaHOMHHEPAIILHOTO YI00pEHHSI.
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Tabmuua 1

9} PeKTUBHOCTD eCTPYKIUK TPy HOPa3IaraeMbIX KOMIOHEHTOB Cy0CTpaTa Iof BO3eiiCTBIeM
MUKPOOPraHNU3MOB IIOC/Ie ABYX Heflenb (pepMeHTa MU IpU TeMueparype 50-60 °C

BapuanTbl KOMIOCTHPOBaHMUS
MapameTpsl KonTpoinb OnbIT (a00pUreHHAs ymcpmbﬂopa
(aGopurenHas U QYHKIMOHAJIBHBIN KOMILJIEKC
MHKpOogI0pa) MHKPOOPraHNU3MOB)
ConeprxaHne MEeIUTION036I, % OT HCXOIHOTO 82,4+4,1 67,5+1,6
KOJIMYECTBA
Macca cybctpara, % OT HCXOIHOM 86,8 £ 1,1 76,1 £0,9

Table 1

Efficiency of degradation of difficult to degrade substrate components under the influence
of microorganisms after two weeks of fermentation at 50-60 °C

Composting options

Parameters Control (indigenous Exp ?;?;Z;g?g;%?gﬁp’;ﬁ%am
microflora) microorganisms)
Cellulose content, % of initial quantity 824+4.1 67516
Substrate weight, % of initial weight 86.8+1.1 76.1 0.9
Tabmuia 2

9} PeKTUBHOCTD JeCTPyKLuM 00pa3LoB CyGcTpaTa Maccoii 5 KT 10 ICTeYeHNH 2 MeCs1eB
SKCIOHMPOBAHUS O] BO3J€IICTBIEM MUKPOOPTaHU3MOB

BapuaHTbl KOMIOCTHPOBAHMS

OnbIT (a00opureHHas MukpodJopa

IapameTpsl KonTpouns (abopurennas .
U (PYHKIHMOHAIBHBI KOMILIEKC
Mukpod.iopa)
MHMKPOOPraHM3MOB)
[Ber Cepo-KOpUUYHEBBIIT TemHo0-0OypbIit
3anax AMMHaYHBIN 3eMIIuCThIN
Koncucrenuus Kpynnoaucnepcnasi, noreps MenkonucnepcHas, norepst
IMPOYHOCTHU MOACTHUIIKH MMPOYHOCTH MOACTHUIIKHA CUIIBHO

He3Ha4YnTeIbHA BEIpayKeHa
pH 7,7£0,1 7,2+0,1
Macca cybctpara, % OT HCXOTHOU 83,7+0,7 62,2+0,3
Conepxanue noaswkHoro asora (N-NO,), 29,7+0,3 38,3+0,7

MI/KD

Table 2

Destruction efficiency of 5 kg substrate samples after 2 months of exposure to microorganisms

Parameters

Composting options

Control (indigenous

Experiment (indigenous microflora
and functional complex of

microfiora) microorganisms)
Colour Grey-brown Dark brown
Odour Ammonia Earthy
Consistency Coarsely dispersed, loss Finely dispersed, loss of bedding
of bedding strength is strength is pronounced
negligible
pH 7.7+0.1 7.2+0.1
Substrate weight, % of initial one 83.7+£0.7 62.2+03
Mobile nitrogen content (N-NO,), mg/kg 29.7+0.3 38.3£0.7

Takum 00pa3oM, YCTAHOBIICHO, YTO IPOLECC KOM-
MOCTUPOBAHUS MHHUIUHUPYETCS a0OPUTCHHOH MHKPO-
(iopoii, ojHaKO 0OHAPYKEHO MOBBILIEHUE ero dPdek-
THBHOCTH 32 CYET HHOKYIISIIMH KOMILJICKCOB MUKPOOP-

ranu3MoB Ha 21,5 % (tabnuna 3).

OTHeNnbHOTO BHHMAHHS 3aCIy’KUBacT JIHMHAMHKA
pH Ha Qone yObUM cyOcTpara B Mepuos MHUKPOOHOM
necTpykimu. O4YeBHUIHO, YTO 3TO JTOCTHUIACTCS 33 CUCT

oOecrieueHns: ONTUMAJIbHOIO COOTBETCTBHUS

4yeckol W (DYHKIMOHAJIBHOW POJIM TPYIIl MHUKpOOpra-

HUs cyOcTpara

9KOJIOI'H-

HU3MOB OIPE/ICIICHHOW CTaJIUU Pa3JIOKCHUSI CyOcTpa-
Ta. Takoii moJX0/] MO3BOJISIET TOCTUYb CHHEPIHUECKOTO
3 dekTa BO B3aUMOACHCTBHH MUKPOOPTaHU3MOB, IO-
CKOJIBKY TIPOJYKTBI Ka)XJIOTO U3 ATAIIOB MPEoOpa3oBa-

CIOCOOCTBYIOT PaCKPBITHIO TOTCHIIUA-

Jla A€CTPYKTOPOB MMOCJICAYIOIUX 3TAIlOB.

PeByJ'H)TaTLI OKCIICPUMCHTA IMMO3BOJININ YCTAHOBUTDH
B(b(l)eKTI/IBHOCTL npeajaracMbix MI/IKpO6HLIX KOMIIO3H-
HHﬁ, BHOCUMBIX B Cy6CTpaT B COOTBETCTBHU C OIIPEAC-
JICHHBIMU 3TallaMu €ro J€CTPYKIUH.
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Tabnuua 3
Y6s11b cy6cTpaTa 1 fuHamMuka pH npu KOMIOCTPOBAHUY OTXOJOB IITHIIEBOJCTBA
nojI BIMAHNEM PYHKI[MOHATBHBIX KOMIIEKCOB MUKPOOPTaHU3MOB

. . . . e

Buonorusa u 6uoTexHonOrnmn

Iepuon necrpykuuu, KonTpoinb OnbIT
HeaeIb Macca cyécTpara, r pH, en. Macca cydcTpara, r pH, en.
0 5000 + 0,3 7,40 £ 0,1 5000 + 0,7 7,45+0,1
1 4978 + 14,1 8,30+0,3 4981 + 16,1 8,30+ 0,3
2 4895 + 12,7 9,20+£0,3 4899 + 11,3 9,30 £ 0,1
3* 4764 £ 21,6 9,40 £ 07 4710+ 14,3 6,20+0,4
4 4659 + 13,7 9,50 £ 0,2 4370 +32,7 6,30 £0,3
5 4590 +£33.3 9,50+ 0,2 4300 + 33,3 6,50+ 0,2
6 4489 + 26,8 9,20+£0,3 4186 +42.4 6,60 £ 0,3
7 4458 + 31,7 9,00 + 0,2 3690 + 37,7 6,70 £ 0,2
8 4438 +£36,3 8,60 + 0,1 3480+ 33,4 6,80+ 0,2
* Brecenue 6 onvimnom eapuanme 10-npoyenmnozo pacmeopa cepHotl Kucnomot 0715 koppexyuu pH.
Table 3

Substrate loss and pH dynamics during poultry waste composting under the influence

of functional complexes of microorganisms

Destruction period, Control Experiment
weeks Substrate weight, g PH, pcs. Substrate weight, g PH, pcs.
0 5000.0 +0.3 7.4+0.1 5000.0+0.7 7.5+0.1
1 4978.4 + 14.1 83+0.3 4981.3 +£16.1 83+0.3
2 4895.6 +12.7 9.2+0.3 4899.1+11.3 9.3+0.1
3% 4764.5+21.6 9.4+0.1 4710.2 + 14.3 6.2+0.2
4 4659.5+13.7 9.5+0.2 4370.6 £ 32.7 6.3+0.1
5 4590.4 + 33.3 9.5+0.2 4300.4 + 33.3 6.5+£02
6 4489.7 £ 26.8 9.2+0.3 4186.6 +42.4 6.6+0.3
7 4458.1 +£31.7 9.0+0.2 3690.5+37.7 6.7+0.2
8 4438.8 + 36.3 8.6+0.1 3480.7 + 33.4 6.8+0.2

* Application of 10 % sulfuric acid solution for pH correction.

Takoe mosTamHoe BHECEHHE MHKPOOHBIX CYCIEH-
3uil oOecreynBaeT BBICOKYIO JHHAMHKY (hopMHpoBa-
HUSI HEOOXOIMMOTO THUTpPA COOTBETCTBYIOIIUX BHIOB
MHKpPOOOB, YTO B €CTECTBEHHBIX YCIOBHSIX MOXET JI0-
CTHTaThCsl B XOJIe KOHKYPEHTHOI O0pBOBI, pacTsSHYyTOM
BO BPEMECHH.

Oocy:xnenue u BbIBOAbI (Discussion and Conclusion)

[IpennoxxeHHble MUKPOOHBIE KOMITO3HIMH, XapaK-
TEpU3YIOIINECS YCTOWYNBOCTBIO M OOECIIeunBaIOIIHe
DIyOOKYIO CTENEeHb JIECTPYKIMH OTXOJOB ITHIIEBOA-
CTBa, CIIOCOOHBI 00ECTICUUTH MOTyYCHHE KOMITOCTa, 00-
raTtoro OMOTeHHBIMH JIEMEHTaMH B JIOCTYITHOH (opme.
Kackanast MUKpOOHasi KOHBEPCHS OTXO/I0B 00ecIeyn-
BaeT MHHUMH3ALUIO NTOTEPh OMOTEHHBIX JIEMEHTOB B
rporecce AeCTPYKINH, YTO, C OJHOM CTOPOHBI, CHH-
aeT 00beMbI UX BEIOPOCOB B arMocdepy, ¢ Apyrou —
OIIpEAEIISET MEPEXO/l B AOCTYIHBIC JUTS PACTEHUH MOA-
BIDKHBIC (OpMBI. Bruttouenne B MUKpOOHYIO KOMITO3H-
LIUIO XeMOTPO(OB MO3BOJISIET COKPATUTh ITOCTYIUICHHE
B aTMOC(epy YIIIEKUCIIOTo ra3a, BaKHEHIero gpaxkropa,
BHOCSIIIETO BKJIaJ B Pa3BUTHE MapHUKOBOTO dddekTa.
[Ipennaraemslii MOAX0M B YTHIIM3AIUU OPTaHUYECKUX
OTXO/IOB MOXKET 00ECHEeYHTh BPEMEHHOC BBINAJCHUE

678

yIiieposia u3 KpyroBopora 3a CYeT MPEBPaIIeHHs B OT-
HOCHUTEJIBHO yCTOHUYMBBIE I'yMHHOBBIE BemiecTa. [1pu
MaclITabHOW peann3aliy Takoro IpHeMa ero MOXKHO
paccMmaTpuBaTh Kak OJMH N3 BO3MOXKHBIX MEXaHU3MOB
PEryJIMpOBaHHMS ITOCTYIUICHHS YIJICKHCIIOTO I'a3a B pam-
Kax omocdepsl.

Takum 00pa3om, B X0Je peajH3alliy Ipeaarae-
MOH TEXHOJIOTHH OPraHHMYECKHE OTXObI ITHUIIEBOICTBA
B BHUJIe OTpaOOTaHHOW TOJICTUIIOYHOM Macchl IPH I10-
MOIIY MHKPOOPTaHU3MOB MOTYT OBITH IepepadoTaHbl
B OMoOryMmyc, Wi OpraHOMHHEpalIbHOE yI00peHue.

[Mpennaraemast TexHonorust OyneT BocTpeOoOBaHA
Ha NPeINPUITHSIX, 00pa3yIoNNX 3HAYUTEILHBIE MAaCCh
OpPTraHUYECKHX OTXOJO0B, B YACTHOCTH, Ha NTHIIEBOIYEC-
ckuX. OTIIMYUTENTBHBIMA OCOOCHHOCTSMH TEXHOJIOTUU
Oy/tyT ee BOCIIPOM3BOANMOCTD M OTHOCHTEIEHO HU3KAs
ce0eCcTOMMOCTh ITPU BHICOKOM (D (eKTe 0T peain3annu
npoxaykTa. IlomydeHHble yI0OpEHUSI MOTYT HCIOJIB30-
BaThCs B IIPE/IEiax MPOU3BOJICTBEHHOTO XOJIMHTa, 00-
PasyIoIIero ChIpbe — OPraHNuECKHE OTXObI, TOCKOIb-
Ky TOJaBIsitolniee OOJIBITMHCTBO TaKUX MPEANPUSITHI
MMEET CEKTOP PACTEHHEBOACTBA JUIsl CaMOO0ECTICYCHUS
KOpMaMH (3aMKHYTBIN LIUKIT).
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NudopmManmoHHO-aHAJIUTHYECKHE HHCTPYMEHThI
CHCTEMBbI IKOJOTHYECKOI0 MECHEI?KMEHTA
B arponpeanpusTusax

H. 10. Tpacuuua™, H. A. Tpacuuu

Poccuiicknit rocymapcrBeHHbli arpapHblit yHusepcuteT - MCXA nmenn K. A. Tumunpssesa,
Mocksa, Poccug

“E-mail: ntryastsina@rgau-msha.ru

Annomauyus. leabio viccienoBanust sSIBISETCS pa3BUTHE HHPOPMAIMOHHO-aHAJIMTHYECKUX HHCTPYMEHTOB CHCTe-
MBI DKOJIOTUYECKOTO MEHEKMEHTA. 3aJlaqM, KOTOpbIe OBUTH PELICHBI B XOJI€ NCCIIeJOBaHMs: 1) BBIITOIHEH aHaN3
TIOIXO/IOB K COJIEPIKaHHIO IKOJIOIMYECKOr0 MEHE/KMEHTA, €T0 HOPMaTHBHO-TIPABOBOTO PEryupoBanus, 2) cdop-
MHUPOBAHBI CTPYKTYPHBIE AJIEMEHTHI OJIOKOB CHCTEMBI HKOJIOTHYECKOTO MEHEDKMEHTA, 3) NpeUIoyKeHa METOANKA
OLIEHKU 3HAaYMMOCTH JKOJIOTMYECKHX acleKTOB JesTenbHOCTH opranusanuii AIIK xak aHanmuTudeckuil HHCTpY-
MEHT IUTAHUPOBAHHUS C CUCTEME DKOJIOTHYECKOTO MEHEPKMEHTA, 4) MpeyIoKEeHbl HHCTPYMEHTHl MOHUTOPUHTA U
OLICHKH YPOBHSI 9KOJIOTHYECKON 0e301macHOCTH. B kauecTBe OCHOBHBIX METOIOB MCCIICOBAHUS BBICTYIMIIN aHa-
JIU3 U CHHTE3, MOHOTpa(hMUECKUH, pacdeTHO-KOHCTPYKTHBHBIN, OaJUIbHBIH, SKCIIEPTHBIX OLIEHOK, OyXTaJTepCKOTO
yueTa. B mpouecce ucciaenoBaHus NCIONB30BaHbl JaHHBIE HAYYHOW U METOAMYECKOM JTUTEpaTyphl MO TEMaTHKe
paborsl, crarncTndeckas nHdopmarys DenepalibHOI CIIy)kObI TOCYIapCTBEHHOH CTATHCTHKA M MHHUCTEPCTBA
cenbckoro xo3saicTBa Poccuiickoit denepanuy, a Takxke CTaTUCTUYECKHE AaHHBIE [IpOJOBOIBCTBEHHON U CENb-
ckoxo3siiictBeHHON Opranuzannu oobeauHeHHbIX Hanuii (PAO). [Ipn pa3paboTke METONMYECKUX MOAXOJ0B K
COBEPIICHCTBOBAHHUIO HHCTPYMEHTAPHSI 9KOJIOTUUECKOTO MEHE/PKMEHTA ObITH YITEHBI MO3NIMK MesK1yHapOJHOH
opraumzanuu 1o crangapruzanmu (ISO), Komuccun OOH 1o ycroitunBomy paszsutuio (CSD), Dkonorunueckoit
nporpammbl OOH (UNEP). Hayunasi HOBU3HA 3aKJII04aeTCsl B pa3pab0TKe METOJMYECKHX MOAXO0/I0B K IIIaHHPO-
BaHUIO AEHUCTBHI B CUCTEME IKOJIOTUYECKOro MeHekMeHTa opranusanuii AITK B cooTBeTcTBUM ¢ IUKIOM J[eMUH-
ra, a Tak’Ke COBEPILIEHCTBOBAHUIO CBA3aHHBIX C ATUMHU MIPOIECCAMU MPOLEAYP AOKYMEHTUpOBaHUs. Pe3yabTaThl.
OO0001IIEHBI TTOIXO/IBI K COJIEPIKaHHIO SKOJIOTHYECKOTO MEHE/DKMEHTA; MPEICTaBIeHa U anpoOupoBaHa METOIMKA
OLIEHKHU 3HAYMMOCTH HKOJIOTHUECKUX ACIEKTOB HA CEIbCKOX03HCTBEHHOM NPEANPUATUN KaK HHCTPYMEHT IJIaHH-
POBaHHMS B CHCTEME HKOJIOTMYECKOT0 MEHE/DKMEHTA; TIPEUIOKEHBI JJOKYMEHTHI YIIPaBICHYECKOTO y4eTa, Heo0Xo-
JIIMBIE JUTS BBISIBIICHHS, OIIEHKU SKOJIOTHUECKUX PHCKOB M HKOJIOTHYecKol Oe3omacHocTH B oprann3anusx AITK.

Knrwueswlte cnosa: Sk0n0orunveckuit MCHC/IPKMEHT, CUCTEMA, DKOJIOTHYCCKUC aCIICKTHI, q)aKTopLI PHUCKa, OLICHKA

Jna yumuposanusn: Tpscuuna H. YO., Tpscunn H. A. MadopmannoHHO-aHAIUTHYECKHAE HHCTPYMEHTBI CHCTEMBI
9KOJIOTHYECKOTO MEHEIDKMEHTA B arpolpenpHusThsIX // ArpapHsiii BecTHUK Ypaina. 2024. T. 24, Ne 05. C. 682-692.
https://doi.org/10.32417/1997-4868-2024-24-05-682-692.
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Information and analytical tools of the environmental
management system in agricultural enterprises
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Abstract. The purpose of the study is to develop information and analytical tools for the environmental management
system. The tasks that were solved during the study: 1) an analysis of approaches to the content of environmental
management and its legal regulation was carried out, 2) the structural elements of the blocks of the environmental
management system were formed, 3) a methodology was proposed for assessing the significance of the environ-
mental aspects of the activities of agribusiness organizations as an analytical planning tool with the environmental
management system, 4) tools for monitoring and assessing the level of environmental safety are proposed. The main
research methods were analysis and synthesis, monographic, calculation-constructive, scoring, expert assessments,
and accounting. During the research process, data from scientific and methodological literature on thematic works,
statistical information from the Federal State Statistics Service and the Ministry of Agriculture of the Russian Fed-
eration, as well as data from analytical reports and reports were used. When developing methodological approaches
to improving environmental management tools, the positions International Organization for Standardization (ISO);
UN Commission on Sustainable Development (CSD); United Nations Environment Program (UNEP) were taken
into account. The scientific novelty lies in the development of methodological approaches to planning actions in
organizations of systemic environmental management of the agro-industrial complex in accordance with the Dem-
ing cycle, as well as improvement of technologies with scientific processes of documentation procedures. Results.
Generalized approaches to the content of environmental management; a methodology for assessing innovations in
environmental aspects at an agricultural enterprise has been developed and tested as a planning tool with an en-
vironmental management system; proposed management accounting documents necessary for the application and
assessment of environmental risks and safety in agricultural organizations.

Keywords: environmental management, system, environmental aspects, risk factors, assessment
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IMocTtanoBka npodaempl (Introduction)

CerozHs HalIa TUIAHETa HAXOIUTCS B OCTPOM JKO-
Joruyeckoit cutyaruu. [Ipo6aemMbl SKOIOTHH SBIISIOT-
Csl OIHOM M3 BaKHEHIIMX 3a/1a4, KOTOPbIE CTOAT MEPEN
obmectBoM B XXI Beke. HeoOXomum psiJi akTHBHBIX
JICHCTBUI IO NOLACPKAHUIO OKpYXkKarolled cpenbl U
TIOUCKY BO3MOYKHOCTEH JIsi IKOHOMHUYECKOTO pa3BH-
THsI, KOTOpbIE HE TPOTHBOpPEYAT MHTEpECaM MPUPOJIbI
¥ 00IIECTBA B IIEJIOM.

HepaspeiBHas cBsi3p OM3HECAa C COIHMAIBHBIMH U
SKOJIOTMYECKUMH BOIIPOCAMHU CTaBUT IEJIM COBMeEIIE-
HUSI TIOJTyYCHUST 9KOHOMUYIECKOH BBITO/IBI M CHIDKCHHUS
HEraTUBHOI'O BO3ACMCTBUSI Ha OKpYsKatolyto cpeay [1].

HpI/I BO3pacTaroieM BIIUAHUN ITPOU3BOJACTBCHHO-
XO3SICTBEHHBIX TPOIECCOB OPraHU3alNil Ha OKpyXKa-
FOIIYIO CPEY BO3HUKAET HEOOXOAMMOCTD B A (CKTHB-
HOM YHIPaBICHUU TPHPOLOOXPAHHON NEATEIBHOCTHIO,
YeMy CIIOCOOCTBYET BHEIPEHHE CHCTEM IKOJIOTHYECKO-
IO MEHEKMEHTa [2], MO3BOJAIOMIUX CHUCTEMAaTH3UPO-
BaTh TOJIXOABI K MPEIOTBPAIIECHHIO M PEIICHUIO IKOJIO-
THYECKHX MTPoOJIeM BO BCEX acleKTax OnzHeca.

AKTyaJbHOCTh JaHHOW MPOOJeMbl O00YCIIOBJICHA
Tak)Ke MOTPEOHOCTHIO0 COOTBETCTBUS OM3HECA HOpMaM
3aKOHO/IATEJILCTBA B 00JIACTH IKOJIOTHHU, KOTOPHIE BHE
3aBUCHMOCTH OT T'€OIOJMTHYECKOW OOCTAaHOBKH I10-
CTOSTHHO y)KecTodaroTcsi. Bospacraromast poib MexIy-
HApOJIHBIX DSKOJIOTMYECKUX opranuzauuii (I'punmuc,
MesxnyHaponusiii «3eneHbrii kpect», IOHOJII, Bce-
MUPHBIA (OH TUKOH MPHUPOABI U Ip.) BMECTE C TPCH-
JIOM «3€JICHOTO TOTPEOICHUsD 00YCIOBIMBAIOT HEOO-
XOIMMOCTB IPUHSITHS KOMITAHUSIMH MEp MO CHIKCHHIO
HEraTUBHOTO BO3JEHCTBHUS HAa OKPY’KAIOLIYIO CPELY.

CucteMbl MEHE/PKMEHTA KauecTBa Ha OCHOBE CTaH-
JTAPTOB MOTYT CTaTh B CKOPOM BPEMEHHU 00s3aTeIbHEI-
MM ]ISl BHE/IpeHUsI Ha TeppuTtopun PD.

Bmecre ¢ TeM 10 cuX TOp OTCYTCTBYIOT COTJIaco-
BaHHBIE TTOAXO/BI K COICPKAHUIO SKOJIOTHIECKOTO Me-
HEKMEHTA [3] M COCTABISAIOIINX €T0 JIEMEHTOB, HEJI0-
CTaTOYHO CHCTEMHO MPEICTABICHBI METOIUKH BBITION-
HEHUS! 3TAIOB SKOJIOTHYECKOT0 MEHEIDKMEHTA, OLIEHKH
(haKTOpOB DKOJOI'MYECKUX PHUCKOB, HKOJIOTMYECKOMN
0e30MacHOCTH, TPOIEAYPHl MOHHUTOPUHTA W KOHTPOJIS
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IKOJIOTHYECKON d(PPEKTUBHOCTH (PYyHKIIMOHHPOBAHUS
CHCTEMBI JKOJIOTHYECKOTO MEHEKMEHTa W DA JApy-
rux [4]. B ocHoBe MH(OpPMAIIMOHHO-aHATIUTHYECKOTO
obecrieueHus: OM3HEC-TPOLIECCOB B arpONpeApUsATHIX
nexuT padora ¢ mapopMmarmelt [5]. KauecTtBernoe ee
(dopmupoBanue sBiIsgeTCss 0a30BBIM YCIOBHEM HPUHS-
THS1 000CHOBaHHBIX PEIICHUI B 9KOJOIHYCCKOH chepe.
B 57011 cBsI3M aKTyaJIbHO COBEPILICHCTBOBAHUE HHCTPY-
MEHTapHsl HKOJIOIMYECKOTO MEHE/PKMEHTa OpraHH3a-
i AITTK.

MeTtonosorust u MmeToabl ucciaenopanusi (Methods)

B miporiecce uccineoBaHus UCIIONB30BAHbI JaHHbIE
Hay4YHOM M METOIMYECKOM JUTEeparypbl IO TEMATHKE
pabotbl, craructudeckas uHbopManus DexepanbHOM
CIIy)KObl TOCYIapCTBEHHOW CTATUCTUKH, MHHHCTEp-
CTBa CEJIBbCKOTO X03stiicTBa PD, a Taxxke oduImaibHbe
nannbie ®AO. OOIias orudeckasl U CTPYKTYpHas CO-
CTaBJISIIOIIHE MICCIIEAOBAHUS OBLIM IIOCTPOSHBI Ha 0aze
CHCTEMHOTO0, CUTYallHOHHOTO, JIOTHYECKOTO0, JNaJICKTH-
YeCKOro, (DYHKIIMOHAJIBHOTO HAay4HbIX MOAX0M0B. [1pu-
MCHEHBI TaKHe HayYHbIE METO/IbI, KAaK aHAJIN3 U CHHTE3,
MOHOTpaHUYECKUH, PACYETHO-KOHCTPYKTUBHBIHN, OaJ1iIb-
HBIH, SKCIIEPTHBIX OLEHOK, OyXTaJTepCcKoro y4era.

Pesyabrarsl (Results)

DKOJIOTHUECKHE TPOOJIEMbl 3aCTaBWIA MHPOBOE
COO0OIIEeCTBO MCKATh MTyTH MX PEIICHUS. DTH IyTH 3a-
KIIIOYalOTCSl HE TOJIBKO B OTPAaHUYCHHUH HETaTUBHBIX
BO3JCUCTBUM MPEANPUATUI HA OKPYKAIOLLYIO CPELy,
HO U B pa3pa0OTKe W BHEAPCHHU OOLINX MPHHIIUIIOB
W METOJOB (CTaHAapTa) YIpaBJICHUS! KaYeCTBOM OKpY-
JKAIOLIEH CPelbl, TO €CTh CHUCTEMBI SKOJIOTHYECKOTO
MEHEKMEHTA.

PyxoBopsiiiie MpUHIMITBL BHEAPEHHST U (YHKIINO-
HUPOBAHMS CHCTEMBI 3KOJOTHYECKOTO MEHEKMEHTa
SIBJISIFOTCSL TIPEIMETOM CEPUH TOCY/IapCTBEHHBIX CTaH-
naproB P ICO 14000, pa3paboranHbix TeXHHMUECKUM
xomuteroM 207 (TC 207) MexayHapomaHO#t opraHm3a-
uuu cranaapruzanuu (ISO).

YeroitunBoe pa3BUTHE HAIlIEH CTPaHbl HEBO3MOYKHO
0e3 BBIJICP)KaHHOW M COAJAHCHUPOBAHHOW CTPATETHH B
sKosoruyeckoii cepe. Crparerus HaMOHAIBHOM 0e3-
onacHoctu P®, yrBepxknenHas Ykazom Ilpesupenra
P® or 02.07.2021 Ne 400, paccMaTpuBaeT dKOI0rHYe-
CKYI0 0€30I1aCHOCTh KaK COCTaBHYIO 4aCTh HAI[MOHAJb-
HOU Oe3omacHocTH. Bompocs! skomorun oOpa3oBain
OJIMH M3 HAlIMOHAJIBHBIX IIPOEKTOB « DKOJIOTHSD).

KiroueBble HampapieHus, eI U 3aJaud €IuHON
TOCYJapCTBEHHOW HKOJIOTMYECKON TOJIMTHKN Ha 3aKo-
HOJIATEJIbHOM YPOBHE 3aKPEIUICHbI B « DKOJIOTMYECKON
noktpuae POy [6]. OgHUME W3 BaKHEHIINX TPUHITH-
[0B TaKOW MOJMUTHKHM MNPOBO3MIAIICHBl yCTOHYMBOE
Ppa3BUTUC, YCTPAHCHUEC HETaTUBHBIX HOCHG}ICTBI/Iﬁ B
npolLecce X039iCTBEHHOM JeATENIbHOCTH Ha OKPYXKato-
LIYIO CPe.Y, OTKPBITOCTh SKOJIOTHUECKOH HHPOPMALIUH.

ba3oBbIMH HOKyMeHTaMU (HOPMHUPOBaHHS rocynap-
CTBEHHOI NOJINTHKH B chepe 00ecredeHns FIKOIornde-
CKo# Oe3omacHoCTH sBIsiFOTCs Yka3 [Ipesunenta Poc-
cuiickoit @eneparmu ot 19.04.2017 . Ne 176 «O Crpa-
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TErMHA JKOJIOTHYECKOi Oe3omacHocTtu Poccuiickoii
Deneparun Ha niepuor 10 2025 roma» [7] 1 OcHOBHI
TOCYIapCTBEHHOW IOJNUTHKH B OOJACTH 3KOJOTHYE-
ckoro pa3Butusi Poccun Ha mepuon o 2030 roga [8].
B HEX ompeneneHsl OCHOBHBIC IKOJIOTHYECKHE BBI30-
BBl M YIPO3bI, LI€TH, 33Ja4l U MEXaHU3Mbl pealli3aluu
rOCY[AapCTBEHHOW IOJUTUKU B cdepe obecriedeHus
IKOJIOTHYECKO Oe3omacHOCTH. bomblioe 3HaYcHHE
JUISL peanu3alii 3TON IOJMTUKU OTBOJIUTCS TaKUM
MeXaHH3MaM, KaK IIaHHPOBAaHUE, KOHTPOJb, KOJIOTH-
YECKUH ayTUT OKPYKAIOIICH CPEIbl, B TOM YHCJIC B OT-
HOIICHUU O0BEKTOB OMOJIOTHUCCKUX AKTHBOB.

C 1 mapra 2022 1. BCTYITIII B CHITY TIPOPBIBHOM JIJIs
3eneHoi skoHOMUKH DenepanbHbli 3aKoH «O CeNbCKo-
XO35HCTBEHHON MPOAYKINH, CBIPhE U IPOAOBOIBCTBHI
C YJIy4lIEHHBIMHU XapakTepuctTukaMmy [9]. On Hampas-
JIEH Ha Pa3BUTHUE PHIHKA TAKKX TOBAPOB U MOBBIIICHUE
WX JOCTYITHOCTH ISl OTpeOuTeneil. 3akoHOM Tpea-
YCMOTPEHO HCIIOB30BAHUE TOIBKO OE30MAaCHBIX YIS
3I0POBbSI YEJIOBEKa TEXHOJIOTHHA U CHIPhs MPH MPOU3-
BOJICTBE «3EIIEHBIX» MPOAyKTOoB. MuHCenpx03 Poccun
SIBIISICTCSL [IPABOOOIIAIaTe]IeM TOBAPHOTO 3HaKa — «3e-
JICHBIN TAJIOH». B paMKax TEXHUYECKOIO KOMUTETA 110
«3EIIEHOW) CTaHAaPTH3ALNH, CO3MaHHOTr0 Ha 6a3e AHO
«PockauecTBo», yxe pa3paboraHo 6 HaMOHAJIBHBIX
CTaHApTOB (B YaCTHOCTH, KACAIOIIIXCS TPOU3BOICTBA
YIOOpEHUA, MPOU3BOACTBA M XPAHCHUS IMPOMYKIIUH,
METOJIOB ONPE/IEJICHHUSI BPEIHBIX BEIIECTB U T. 11.).

OcHoBononararonM  cragaaprom MCO  cepun
14000 B Poccum siBnsieTcsi HAMOHAIBHBIA CTaHIAPT
I'OCT P MICO 14001-2016 «Cuctembl 3KOJIOTHIECKOTO
MeHeDKMeHTa. TpeOoBaHUs 1 PYKOBOICTBO 110 TIPUME-
Henuto» [10]. Crangapt comepuT TpeOOBaHUS K CH-
CTeMe SKOJIOTHYECKOTO MEHEPKMEHTa, COOTBETCTBHE
KOTOPBIM SIBIISICTCSI IPEIMETOM CepTH()HUKAIIUH.

OpnHako cienyeT OTMETUTh, YTO B JIUTEpaType Cy-
IIECTBYeT MHO)KECTBO TPAKTOBOK TTOHSATHU «IKOJIOTH-
yecknil MeHe/kMeHT» (OM) U «cucTeMa HKoJIornde-
ckoro meHemimenTtay [3; 11-16]. Tak, U. B. I'manys,
T. A. Tpudonosa, H. B. CenuBanoa, M. E., Unbuna,
C. A. Usmankora, . JI. ApneeBa, T. A. ToyioBuHa u
JIp. CYUTAIOT, YTO «IKOJIOTHYECKHH MEHEIKMEHT —
CHeluagbHas CHUCTEMa YIPABICHHS IMPOLECCOM, Ha-
MIPaBJICHHBIM Ha COXpaHEHWE KaueCTBA OKPYKAIOIIEH
cpezbl, obecrieueHIe HOPMAaTUBHBIX COIMATBHBIX, KO-
JIOTUYECKUX U SKOHOMHUYECKHX rapameTpoB» [13; 17].
M. H. Crpyxkoga, JI. B. Ctpykosa, M. I IlIumoB mpu-
JIEPXKUBAFOTCA MHEHUSA, 9TO «OM — 3TO WHUIMATHB-
Has U pe3yJbTaTHUBHAs IEATEIbHOCTh SKOHOMUYECKUX
CyOBEKTOB, HAIIPABJICHHBIM Ha JOCTIKEHHE COOCTBEH-
HBIX SKOJIOTMYECKHX IIeJel, MPOSKTOB M IMPOTPaMM,
pa3pabOTaHHBIX Ha OCHOBE MPHUHIMIIOB K0P EKTHB-
HOCTH M 3KocmpasemmBocTi» [12]. H. B. [Taxomosa,
A. Duapec, K. Puxtep nonaratot, uro «9M npencras-
JseT coO0l CHUCTEeMY OTHOIIEHHH W OJHOBPEMEHHO
COBOKYITHOCTh METO/IOB, YIPABISIFOIIUX PEIICHHEM
MHOTOOOPAa3HbIX MPUPOTHO-PECYPCHBIX M IKOJIOTHYEC-
CKHX TPpOo0JIeM, BOSHUKAIOIINX Ha PA3IMYHBIX YPOBHIX
SKOHOMUYeckoi nepapxuu [11].
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M. YO. JIpunun, 1O. C. Uyiikos, P. A. Tumaes,
JI. }O. UyiikoBa u [ip. yBEpSIOT, 9T0 «OM sBIsieTCs Ya-
CTBIO OOIIEH CHCTEMBI aMUHHCTPATHBHOTO YIIpaBIIe-
HUSI, pean3yIonlel IEeHHOCTHYI0 OPUEHTAIUIO Ha JI0-
CTIDKCHHE YCTOWIMBOTO Pa3BUTHSI, KOTOPAst BKIIIOYAET B
celst OpreTPYKTYPY, IIAHUPOBAHKUE, OTBETCTBEHHOCTb,
METO/IbI, TIPOLIEAYPHI, TIPOLIECCHl U PECYPCHI, HEOOX0-
JUMBIC JUTS pa3paOOTKU, BHSAPCHHSI, peaTH3alii, aHa-
JU3a ¥ MOJIEPKaHUs HKOJIOTHUECKON monuTukmy» [16].

Cucremy sKonormueckoro Mmeaemkmenta E. A. Ba-
cuibeBa, JI. M. HcsHOB 1 Jp. NO3ULMOHUPYIOT Kak
«4acTh OOIIEH CHUCTEMBI YIPABICHUS MPEAIPUSITHEM,
HaTpaBICHHYI0O Ha (opMHpOBaHUE JIPPEKTUBHOTO
MPOU3BOJCTBEHHO-TEPPUTOPUAIILHOTO  KOMIUIEKCA C
YYeTOM TPHOPUTETOB OXPAaHBI OKPYXKAIOIMIEH Cpebl,
OCHOBaHHYIO Ha KOHIICTIIIUU YCTOHYMBOTO DPa3BHTHUS
nuBUIM3aIuy [8].

Cormacao I'OCT P MCO 14001-2016, «cucrema
OM (EMS) — 4acTh CHCTEMBI MEHEI[KMEHTA, UCIIONb-
3yemasi JyUisl ypaBiIeHUs YKOJIOTHUECKHUMH aCTIeKTaMH,
BEITIOTHEHHSI TIPUHATHIX OOS3aTENbCTB M YUUTHIBAO-
1ast PUCKHU U BO3MOXKHOCTI [6].

He nmomnexut comHennro, uro DM sBisercs 4a-
CTBIO OOIICH CUCTEMBI MCHEPKMEHTa KaK COBOKYII-
HOCTHU MPHUHIIAIIOB, METOIOB, CPEACTB U (HOpM yIpaB-
JIEHUS JIeATEIbHOCTRIO. HO Kak criennalibHbINA BU Me-
HE/DKMCHTA OH UMECT HAIPaBICHHOCTh HA COXPAaHCHHE
KauecTBa OKPYIKAIOIICH Cpelibl, 00eCIeueHHe HOopMa-
TUBHO-TIPABOBBIX AKOJIOTHYECKHUX ITapaMeTpoB H Oa-
3UPYETCsl Ha KOHICIIIMKA yCTOWYMBOrO pa3sutus. [1o-
9TOMY CUHMTaeM Oojiee TOUYHBIM IIEPBOE OINpECIICHHE,
C BKIIIOYCHUEM KOHIICTIIIUH YCTOHYHBOTO PA3BUTHS:
9KOJIOTUYECKUH MEHEPKMEHT — CIiellhajibHasi CucTemMa
yIpaBIIeHUs, HAalpaBICHHAs Ha COXpaHEHHE KadecTBa
OKpYIKaroIel cpenpl, 00ecredeHne HOPMaTUBHO-IIPa-
BOBBIX DKOJIOTHYECKUX HHAUKATOPOB, YUYHTHIBAFOIIAS
PHUCKH ¥ BO3MOXKHOCTH XO3SICTBYIOIIETO CyObeKTa W
CIIOCOOCTBYIOIIAsT YyCTOWYMBOMY PA3BUTHIO.

OcHoBHBIMH 3a1a9amMu DM Ha npeanpuatusx AITK
BBICTYTIAIOT:

— OpraHu3aius 3KOJOrHYSCKU OE30MaCHbBIX MPOU3-
BOJICTBEHHBIX ITPOIIECCOB B PACTEHHEBOJNICTBE, KUBOT-
HOBOACTBE U Apyrux orpaciax AIIK [9];

— o0ecrieueHrne JKOJIOTUYECKOW COBMECTUMOCTH
MIPOU3BOJICTBA TIPOJJOBOIBCTBHS,

— NPEenyNpeKICHUE HEraTHBHOTO BO3JCHCTBUS Ha
MTOYBY B MPOIIECCE BHIPAIIIMBAHUS CETbCKOXO3SHCTBEH-
HBIX KYIIBTYD;

— pa3BHUTHE TEXHOJIOTMHU MPOMBIIIJICHHOTO MPOU3-
BOJICTBA TIONHOKOMITJICKTHBIX OpPTaHOMHHEPAIHHBIX
YIAOOPEHMIA C UCTIONB30BaHHEM OPraHHYCCKUX OTXO0B
CeJIbCKOXO3SIUCTBEHHOTO TIPOU3BOJICTBRA;

— TMOBBIIICHUE HAJECKHOCTH THAPOCUCTEM CEITbCKO-
X035IHCTBEHHOM TEXHUKH;

— IpeOTBpAIleHNUE 3arPS3HEHISI BOJHBIX HCTOYHU-
KOB, aTMOC(ephl B IpOIecce MPOU3BOIACTBA MPOIYK-
[[UH KUBOTHOBO/ICTBA;

— TpeBpallleHHe SKOJOTMYECKUX OTPAHHYEHUI B
HOBBIE BO3MOJKHOCTH POCTA JESITEIBHOCTH B PACTCHU-
€BOJICTBE U JKUBOTHOBO/ICTBE;

— TMPOU3BOJCTBO OPraHUYECKOW CEJIbCKOXO35M-
CTBEHHOMU ITPOAYKIIMH;

— CTUMYJIUPOBAHUE TPUPOTOOXPAHHBIX HHUITMATHB
[18].

KitroueBpIM NPUHIUIIOM CHCTEMBI 3KOJIOIHMUYECKOTO
MeHekMeHTa (COM) B COOTBETCTBHU C MEXAyHa-
ponnbivu cta"gaptamu ICO sBnseTcss HempepbIBHOE
yayuienue [19], kotopoe 6a3upyercst Ha Tak Ha3bIBac-
moM nukie Jemunra PDCA (mnanupoanue (P) — BbI-
nonHenue padot (D) — kouTposib (C) — KOPPEKTUPOBKA
(ynyuimieHnue) neicTBuit (nestenbHoctn) (A) (puc. 1).

Kak BunHO U3 puc. 1, oCHOBHbIE OJIOKH WJIH 3JIe-
MeHTbl COM (1-4) cootHecens! ¢ ruknamu PDCA.

Oo6uue TpedoBanus kK COM 0CHOBaHBI Ha KOHIIETI-
L[UH, TpeITycMaTpUBAOIel MepPUOJUUECKOe MPOBEae-
Hue opranuzanueit AIIK ananusa u OleHKM WHAMKA-
TopoB COM B 1eNAX ONpeAeseHnss BO3MOKHOCTEH ee
yIay4lleHus.. Ba)KHBIMU COCTaBIISIFOIIMMH MOJEIH SIB-
JISIFOTCSI BHYTPEHHUE M BHEHIHUE (AaKTOPbI, TOTPEOHO-
CTH U O’KUJIaHUS 3aUHTEPECOBAHHBIX CTOPOH, KOTOPHIE
HEOOXOIMMO YUUTHIBATh B MPOIECCe PYHKIIMOHUPOBA-
Hust COM U BBISIBIIATH HAKOOJIEE CYIIECTBCHHBIC, TPE-
Oyrolue peakuuy U ynpasieHus. [Ipu Takom npouecc-
HOM TIOJXOJI€ BBIJCNSAIOTCS ACHEKThl AEATENbHOCTH,
MIPOIYKIMU U YCIIYT, CBI3aHHBIE C B3AaUMOJCHCTBHEM C
[IPUPOJIHOM CPEJOH, KOHTPOJIb U PEarupoOBaHUE Ha KO-
TOpBIE TTO3BOJISIET MPEJOTBPAIIATH BOSMOXHBIE PHUCKH.

Bricuiee pykoBoactBo opranusanuu AIIK nomxHo
OTpeNIeNUTh OCHOBOMOJIAraoumii fokyMeHT COM —
9KOJIOTHMYECKYIO TIOJIMTHKY — M B3sITh Ha cedst 00si3a-
TENbCTBA 10 ee peanu3auud U pa3ButHio. CormacHo
crangapty MCO 14001, «okomormyeckasi MOJIUTHUKA
Npe/CTaBIsieT coOOW psii NPUHILMUIIOB, 3asBICHHBIX
Kak 00s3aresibCTBa, B KOTOPBIX BBICIIEE PYKOBOJICTBO
JIeKJIapUpyeT HaMEPEeHHUsI OpraHu3aluy B 00JI1acTH oA~
JIEPKKHU M yIy4IlIeHHe SKOJIOIHYeCKUX MoKa3arenei ee
nestenbHOCT® [10, ¢. 21]. Ha ee ocHOBe opranuszauu
ATIK ycTaHaBIMBAIOT SKOJIOTUYECKUE LEH, JEHCTBY-
10T TSt uX poctikenns COM, obecrieunBast TIOCTOSH-
HOE yITy4IlIeHHE.

HauGonee 3HaummbiM dTaniom u Oinokom COM
(puc. 2) sBngeTcs MIaHUPOBAHUE JTOCTHXKEHHUS 3KOJIO-
TMYECKUX LesIel. DKOMOTHYECKUH acleKT — AJIEMEHT
JIeSITEIbHOCTH OPTaHU3AIIH, €€ TPOAYKIIUH TN YCIIYT,
KOTOPBIM B3aMMOJEUCTBYET WJIM MOMKET B3aUMOJEH-
CTBOBATh C OKpysKaroiei cpenou [10, c. 6].

Jns arponpeipusaTUii, HallpuUMep, FKOJIOTUUECKHU-
MU acleKTaMH MOTYT SIBISITbCS BBIOPOCHI 3arpsi3HsIi0-
KX BEIIECTB B OKPYXKAIOLIYIO Cpe/y, COPOCHI M OTXO-
JIbl TIPOU3BOJICTBA, & TaKXKe KOJOTMYECKUE ACTEKTHI,
CBSI3aHHBIE C peanu3aliedl MHBECTUIMOHHBIX MPOEK-
TOB U Jip. [lepedeHpb 3K0acekToB ciienyeT opOpMHUThH
B (hopme peectpa.
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BuyTpenHue 1 Plan IoTpednocTH
4 BHCIIHHC DKOJIOTHYECKUE ACIICKTHI, W OKHIAHHS
daxTopsl MPHHSTHIC CTOPOH
00513aTeNbCTBA;
IUIAHUPOBAHUE JICHCTBHM;
SKOJIOTUYECKHUEC LIC/TU
U TUNTaHUPOBAaHUE
HUX JOCTHIKCHUS
\/\ \ 2 Do
4 Act Pecypebr;
OCBCIOMJICHHOCTD,
Koppexrupyroue Cucrema KOMMYHHKALIHI;
JACUCTBUSL; IKOJIOTHUECKOT0 CO3/1aHHE U yIIPaBIICHUE \
MOCTOSHHOE JIOKyMEHTHPOBaHHOM
yITydIIeHne MEHEJKMEHTa uHpopMarmen
U ICATCIIBHOCTBIO,
TIOATOTOBJIEHHOCTh
K yrpo3am

3 Check

AaHaJIN3 U OLICHKA;

—

MOoHUTOPHHT, U3MEpeHue,

BHYTPCHHHIT ay/[UT; aHAIN3
CO CTOPOHBI PyKOBOJICTBA

M pearnpoBaHue Ha HUX

\/

L.

Hameuennslie pe3ysIibTaThl CUCTEMBI
SKOJIOTHYECKOIr0 MEHEKMEHTA

Puc. 1. Cmpyrcmypuble anemeHmul 6710K08 CUCHEMbL IKOTLO2UHECK020 MeHeONMeHmMa

A

()
V4

them

Internal and 1 Plan Needs and
external Environmental aspects, expectations
factors assumed obligations; \ of the parties

action planning; \

environmental goals
and planning to achieve

4 Act

improvement

] ) Environmental Resources, awareness;
Corrective Actions; management communications;
continuous system creating and managing \\

2 Do

documented information |
and activities;

3 Check

review

—

Monitoring, measurement,
analysis and evaluation,
internal audit; management

preparedness for and
response
to threats

L.

Intended outcomes of the environmental
management system

Fig. 1. Structural elements of environmental management system blocks

IIpu ompeneneHuy 3HAUUMOCTU TOTO MM HHOIO
SKOJIOTMYECKOTO aCleKTa CIeAyeT IPUHUMAaTh BO BHU-
MaHue Takue (HaKTopbl, KaK MOTCHIUAILHBIA IKOJIOTH-
YeCKHUH Bpe; MacIuTad U 4acToTa pean3aliy IKOJIo-
THYECKOIO aCleKTa; BaXKHOCTh HKOJIOTMYECKOrO acleK-
Ta JJIsl 3aMHTEPECOBAHHBIX B pPA00OTE OPraHU3AINH JIHII;
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TpeOOBaHUS ¥ HOPMBI SKOJIOTHYECKOTO 3aKOHOATEIb-
crBa B cdepe AIIK. Kpurepun 3HauMMOCTH acmekra
opraruzaius AIIK mo ISO 14001 ycranaBnmuBaeT mis
ce0si caMOCTOSITENEHO, OCHOBBIBAsICH Ha PE3yNbTaTax
MIPOBOJIMMOTO PETYIISIPHO aHAJIM3a BIUSHUS HA OKpY-
JKAIOILYIO CPELY.
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IIpu ycTaHOBIEHNU KpUTEPUEB 3HAYUMOCTH 3KOJIO-
ruueckoro acnekra opranmsammn AlIK cnemyer pac-
CMOTpETh crexyromue sonpocst [10; 17]:

— DKOJIOTUYECKHE KPUTEPHH;

— MpUMEHNMEBIC 3aKOHOIATeIbHBIC TPEOOBAHNS;

— MHEHHUSI CTEHKXOJIJIEPOB OTHOCUTENIBHO ILIE€HHO-
creit opranuzanuu AITK.

Kputepun 3HaUUMOCTH MOTYT OBITh TMPUMEHECHBI
WIN K 3KOJIOTHYECKUM acnekTaM opranuzanuu AITK,
WJIH K CBA3aHHBIM C HUIMH BO3eicTBusAM. [1pn nemoms-
30BaHUM KpuTepueB 3Hauumoctu opranuzauun AIIK
CIIeZyeT YCTaHOBHUTH 3HAYEHHUS 3HAYUMOCTH, CBA3AH-
HBIE C KOXIBIM U3 KPUTEPHEB, HampuMep, (dactoTa —
cepbe3HOCTh). Takke Mpu OmnpeneseHny 3HAYMMOCTH
MOTYT OBITh HCITOJIB30BAHBI YHCIOBBIC MM KaueCTBEH-
HbIC OIICHKH YPOBHS pHCKa (HAIpUMEp, BBICOKHIA,
CPeAHUMN, HU3KUH WK HyJIEBOMH).

Opraam3anuu  AIIK merxecooOpa3HO TPOBOTUTH
KaK pa3leibHyl0 OLUEHKY 3HAYUMOCTH SKOJIOTUUYECKUX
aCIlleKTOB M CBA3aHHBIX C HUMHU BO3JIECUCTBUH, TaK U
KOMOMHHPOBAaHHYIO OIEHKY PEe3yIbTaTOB IO KPUTEPH-
siM. IIpu 3TOM crienyeT ycTaHOBUTh, KAaKUE 3KOJIOTHYe-
CKHE acIeKThl OyAyT 3HAYMMBIMH, HCIIONB3Ys, HAMIPH-
Mep, IOPOTOBBIC 3HAYCHUST KPUTEPHEB.

Jnst MoHuTOpUHTra (HaKTOPOB pHUCKA (3HAUUMBIX
SKOJIOTWYECKUX acmekToB) opranm3anuu AIIK cuemy-
eT (hopMHPOBATh JOKYMEHT YIIPABJICHYSCKOTO ydyeTa B
BUJIC TIEPEUHs, peecTpa UK 0a3bl JAHHBIX.

Wnentndpukanys 1 OIEHKa YKOIOTHIECKIX acIeK-
TOB XO3siICTBEHHOMH AesiTrenbHoCTH opranusanuu AIIK,
9KOJIOTUYECKUX PHCKOB JIOKHA OCYIIECTBIATHCA HA
OCHOBaHHY MOHUTOPHHTA PE3yIIbTaTOB PabOTHI 33 OT-
YEeTHBIA MEepUoJ, OCYIIECTBIsEMbIX PAOOTHUKAMH Op-
ranuzauuu AIIK; BHEIIHMMM CTEHKXOJIEpaMH B CO-
OTBETCTBHH C JIEMEHTOM IIPUHSITHIC 0053aTEIHCTBAY.

3HAYMMBIE DKOJIOTMUECKUE ACTIEKTHI MOI'yT IIpUBE-
CTH K yTPpO3aM FTH BO3ZMOXKHOCTSIM.

JUis oueHKH BO3JEHCTBUS IKOJIOTMYECKHUX AaCIeK-
TOB CIlielyeT NMPUMEHSATh MHACKC BozaeictBus (MB),
XapaKTePU3YIOUIM CTENICHb BIHSHHUS HETaTHBHBIX
(hakTopoB Ha OokpyKarolyo cpeny [17, c. 85]. On pac-
CUNTHIBACTCA KaK MPOM3BEICHIE TPEX COCTABIIIIOIMINX:

NUB=KxPxO0O, (1)
rne K — konudecTBEHHBIN TOKa3aTelb BO3ACUCTBUS
(KonmuecTBO, 00BbEM BO3ICHCTBHSA);

P — nmoxkasarens pacnpocTpaHeHHs BO3/ICHCTBHUS;

O — mokasarenb CTeTIeHH OMaCHOCTH BO3ACHCTBHS
[20].

KaxxnoMmy 3K0I0ruueckomMy acreKkTy MpHCBauBaroT-
cs1 OaThHBIE 3HAYCHUS 110 KOKIOMY U3 KPUTEPHEB.

Pacnpenenenne  3HAUMMOCTH  KOJIOTHYECKOIO
ACIIeKTa, MPEICTABIIONICe COOOH OICHKY (hakTopa
9KOJIOTHIECKOTO PUCKA, IIeTIECO00Pa3HO OCYIIECTBIATh
C IPUMEHEHUEM MHJEKCa 3HAUMMOCTH JIaHHOT'O acIek-
Ta, TO €CTh MHTErPATBHOTO MTOKA3aTeNs, KOPPEKTUPY-
FOIIIETO WHICKC BO3ACUCTBUS, B KOTOPBIA IpeiaracM
BKJIFOYHUTH KO3()(DUIMEHTHI, YIUTHIBAIOIIIE B TOM YHC-
Jie ¥ CTIenu(UKy arpapHOi ceps:

- - rd ol al P

N3B5A =UB x K1 x K2 x K3 x K4 x K5, (2)
rne M3DA — HHOEKC 3HAYUMOCTH DKOJOTHYECKOTO
acIeKTa;

K1 — ko3 urmeHT 3HauMMOCTH MECTOIIOIOKEHUS
HMCTOYHHMKOB BO3/IEHCTBHS;

K2 — ko3pduumeHT COCTOSHUS OKpYXKaromen
cpensl;

K3 — ko3¢ ¢unmeHT cooTBEeTCTBHS TPEOOBAHUSIM
3aKOHO/ATEJIbCTBA U YCTAHOBJICHHBIM HOPMATHBaM;

K4 — xoaddunmenT yaera MHCHHS CTEHKXOJIICPOB;

K5 — koaddumueHT 3HAYMMOCTH BO3ICHCTBHS Ha
OHMOJIOTUYECKIE AaKTHBBI.

Kaxnprii SKOTOTHYECKUI acIeKT, KOTOPBIA OBLI
MpU3HAH B KAa4eCTBE 3HAUYMMOTO, CIEAYET B3SATh IOJ
YIpaBJIE€HUE MIPY IIOMOIIN OJHOTO WJIM HECKOJIBKUX Me-
XaHHU3MOB, IpeTyCMOTpeHHBIX B cranaapre [SO 14001:
OTBETCTBCHHBIN COTPY/IHUK, IJIaH 00YYCHUS, IPOIICTY-
PBI, YEK-TIICTHI WM 3aIHCH. B COOTBETCTBHH CO CTaH-
JTAPTOM, MAcIITad Mep MO yIPABICHUIO TEM U HHBIM
9KOJIOTHYECKUM aCTMEKTOM JIOJIKEH OBITh MPOIMOPIIHO-
HaJICH XapaKTepy PHCKa, KOTOPBINA CBS3aH C HIM.

JI71s1 OLIEHKH DKOJIOTMUYECKHUX acleKTOB U YIIpaBiie-
HUS MMM L[IeCO00pa3HO COCTABIATH CAUHBIN peecTp
OIICHKHA 3HAYUMOCTH JKOJIOTHYECKHUX aCIIEKTOB Opra-
Huzanuu AIIK ¢ ykazanuem mikansl oneHku. [Ipumep
(hparMeHTa JOKYMEHTA [UIS arpOTPEeNIpUsATHS Tpe-
craBjieH B Buae Tadmui 1, 2. MHAeKC BO3MEHCTBUS U
K03()(DUITHMEHTHI 3HAYMMOCTH OMNPEACICHBI B COOTBET-
ctBuH ¢ popmynamu (1) u (2).

Ha ocHoBe enuHOro peecrpa OLUEHKU 3HAYUMOCTH
IKOJIOTHYEeCcKUX acrektoB opranuzamun AIIK cremyer
(hopMHPOBATH OTYET ITO YIIPABICHHUIO 3HAYMMBIMH YKOJIO-
TMYCCKUMU aCIIEKTaMH, KOTOPbIi OyIIeT HCIOIb30BaThCs
TIPY TIPOBENICHUH BHYTPEHHETO SKOJIOTHYECKOTO ay/IUTa.

B arpomnpennpusTiu K 3HAUUMBIM SKOJIOTHYCCKUM
acrekTaM, KOTOPbIE MOTYT TMPUBECTH K OJKOJIOTHYE-
CKHAM PHCKaM, CJIEIyeT OTHECTH COPOCHI CTOYHBIX BOJ
B cranmapre 0003HaYCHO, YTO KOMIIAHHS BIIPaBE cama
BBIOpATh METO/, KOTOPBIN OHA OyAET MCIIOIB30BATh IS
YCTaHOBIICHUS (OTIPECIICHISI) €€ PUCKOB H BO3MOYKHO-
creit. OH MOXET OBITh OCHOBAH Ha MPOCTOM KaueCTBCH-
HOM IIOJIXOJI€ MJIM Ha IOJHOLIEHHOM KOJMYeCTBEHHOM
OIICHKE B 3aBHCHAMOCTHU OT YCIJIOBHM, B KOTOPBIX (DYHK-
uonupyet opranuzanus AITK.

Tak, IS yCTpaHEHHS BPEIHBIX JKOIOTHICCKHUX
acniekroB OO0 «Arpodupma Tpuoy cinenyer pazpabo-
TaTh U OCYIIECTBUTD MEPOTIPHUATHS:

1) ucnonp30BaHNE MEXaHUYECKHUX, XUMHUCCKUX H
OHMOJIOTHYECKIX METOI0B OYMCTKH HABO3HOM HKIKH;

2) BBIHOC CKJIQJICKMX OOBEKTOB, a TaKKe 0OBEKTOB
nepepabOTKU  CEeTbXO3MPOAYKIIUN U3 BOXOOXPAHHBIX
30H BOJIOEMOB U BOJIOTOKOB;

3) mpUMEHEHHWE ITOYBO3AUIUTHRIX TEXHOJIOTHH B
PacTEeHHEBOACTBE, COKPAIIAIOIINX CMbIB TOBEPXHOCT-
HOTO CJIOS, BOCCTAQHOBJICHHE JIECO3AIIUTHBIX MOJIOC
BIIOJIb PEK;
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Tabmuua 1
Enuubiit Peectp onenku sHaunmoctu 3Konmorndeckux acnekroB OO0 «Arpodupma Tpuo»
JKoJIOTHYeCKHIt LB ET HNupexe Kosdppuumentsi Hupexc
Ne aCIIeKT = 8 ] 5 BO3JI€eHCTBUS 3HAYUMOCTH SHAYMMOCTH
n/n HanmenoBa- 30Ha E SE g T enercra
HHe acleKTa | Bo3leiicTBus | =< 5 25 K| PO NB Kl K2 K3| K4 KS m(ﬁ%exf 2
1 2 3 4 516171 8 19 ]10]11]12]13 14
BbIX01HbIE TOTOKH
1 BriGpoc 3a- VYreBogopoasl - 1127214 1] 1] 1]1]L5 6
2 |rpssaromux  |Caxa — 112]2] 4 1 |1 [ 1T | 1]L5 6
3 |BCHCCTB B aT- | Oxcup - 20228 |1 |1 |1[1]15 12
mochepy yriepoaa
4 Otxobl hepm - 1 4 111 1 12|15 12
5 OGpasoanme I;JI}II:Ilga, JIOM KHUp- - 1|1 1 L1121 2
OTXOJI0B
6 OTxozb!I OT OyMa- - 1|11} 1 L2111 2
M UM KapTOHA
7 C6 Cynbdartsr - 32 (2121 |1 ]1]2
pOCHI —
8 CTOMHBIX BOX Xutopu bl 31212121 1 112
9 [ecTuuuast — 322121 |1 ]1]2
10 YmnoraeHue - 20121218 |1 |1]2]|1
Hapymenue HOYBBI
[T Xumuzamus — J2f2028 [t [t[1]27]1 16
Bxonnble moTokn
12 6 Iorpebnenne mu-|4760ky6. | 1 [ 2 | 1| 2 | 1 | 1 | 1 | 1|2 4
BHOOTIE’SXHSHHC THEBOM BOJIBI B TOJ
13 | pecypeos Torpebrenne — (22 a [ |2 8
BO/IbI JUISI TIOJIUBA
14 |TTotpebnenue |Ilorpebnenne 24170600 3 (3 | 1] 9 1|1 |1 ]1]1 9
9HEpreTuue-  |3MEeKTpodHepruu |KBT B rog
CKHUX PECYpCOB
Table 1
Unified Register for assessing the significance of environmental aspects of “Agrofirma Trio” LLC
: Impact Significance Environmental
No. Environmental aspect volume Impact Index coefficients significance
Aspect name | Impact area (unit) | V| S |H| II |Cl1| C2|C3|C4|C5| index(ESI)
1 2 3 4 S1617 1 81911011 |12]13 14
QOutput flows
I |Emission of ~ |Hydro-carbons - 1121214 1|1 |1|1]L5 6
2 |pollutants into |Soot — 1122 4 1| 1 1| 1|15 6
3 |the atmosphere | Carbon oxide - 212128 1|1 |1|1]15 12
4 Waste on the - 211121 4 1|1 1|2 |15 12
Wast farms
5 ge‘jfefa sion. Clay, scrap brick - 1 1111121 2
6 Waste from pcg)er - 1|12 |1|1]1 2
and cardboar
7 Wast . Sulfates - 31212112111 ]1]|2]1 24
§ | ASeWAEr | Chiorides - 312212111 1]2]1
disch
g |Aenarses Pesticides — (322211121
10 |Soil Soil compaction — 212121 8 1|1 |2 111 16
11 |disturbance | Chemicalization - 21201218 |11 |1]2]1 16
Input flows
11 Drinking water 4760 112102 1|1 \|1]|1]2 4
consumption cubic
. meters
Consumption of annually
[2|ater TeSOUTCeS [y o) — 12241112 8
consumption for
irrigation
13 |Consumption |Electricity 2417060\ 3 \ 3 |1 | 9 |1 |1 |1 |11 9
of energy consumption kWh per
resources year
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Tabnuya 2
IlIkana oeHKU MHAEKCAa 3HAYMMOCTH 3KOTOTHYECKOTO aCIeKTa
Bbicoxmuii IloBbIIEHHbIH He3nauureabHbli
19-30 8-19 8
Table 2
The scale for assessing the significance of the environmental aspects
High Elevated Moderate
19-30 8-19 8
Tabnuua 3
AHanTUTHYeCKUI PETUCTP OLeHKU IKomornieckoit 6eomacuoctu OO0 «Arpodupma Tpuo» 3a 2022 1.
Ioxa3zaresn 2‘1(;;; Tr Bana zl;[)‘g; l; Bann
VYrenbHBINA BEIOPOC YIIEKHUCIIOTO Ta3a Ha €AUHHILY [TPOTYKIHH 0,0035 6,8 0,024 10
YrenbHas 3HEProeMKOCTh, MK / ThIC. TOHH 2,03 8,9 1,81 10
PeHTabenbHOCTh SKOJIOTHYECKOM IeSITeIbHOCTH, %o 2,6 4.2 6,2 10
DKOJIOTUYECKasl Harpy3Ka 0,0045 10 0,005 10
CTeneHpb COOTBETCTBUS COTPYIHUKOB PO eCCHOHATFHBIM TPeOOBaHUAM, Yo 36 3,6 100 10
Jlom1s1 CBEpXJIMMUTHBIX IJIATEXKeN B CTPYKTYPE SKOJIOTMYECKHX 3aTpar, %o 2,8 7,2 0 10
% BBIMOJIHCHUS TIJIaHa JOCTHXKCHHS KOJIOTHYCCKHUX LIeJIeh 62 6,2 100 10
Hroro X 46,9 X 70
Table 3
Analytical registers for assessing environmental safety of “Agrofirm Trio” LLC for 2022
Indicators 50azc ; Points 55‘;; Points
Specific carbon dioxide emissions per unit of production 0.0035 | 6.8 0.024 10
Energy consumption per unit, mJ/thousand tons 2.03 8.9 1.81 10
Profitability of environmental activities, % 2.6 4.2 6.2 10
Environmental load 0.0045 10 0.005 10
Degree of employee compliance with professional requirements, % 36 3.6 100 10
Share of above-limit payments in environmental costs, % 2.8 7.2 0 10
% of implementation of the plan to achieve environmental goals 62 6.2 100 10
Total X 46.9 X 70

4) mpuMeHeHne MeHee OMACHBIX IS OKpPYIKaroIeit
Cpelbl CPEICTB 3alllUThI PACTCHUH, Ooiiee IPPEKTHB-
HOE HCTIONb30BaHIE MUHEPAIBHBIX YI0OpEHHIA;

5) 3ampeT WCIONB30BaHUS HEHCIPABHOU CEIBCKO-
XO35HUCTBEHHOU TeXHUKH Ha o0bekTtax OO0 «Arpo-
¢dupma Tpuo».

DKOJIOTUYECKUE AaCIEKThl, XapaKTepHU3yIOUIHecs
HU3KOH CTETIeHBIO BO3ACHCTBHUS HA OKPYIKAIOLIYIO Cpe-
Iy, He TPeOYIOT pa3pabOoTKH MPHPOIOOXPAHHBIX MEp.

BEISIBICHHBIE PHCKU W BO3MOXKHOCTH SIBIISTEOTCS HIC-
XOJHOM HH(pOpMaIueH («BXOIOM») K ISHCTBHSIM II0 I11a-
HUPOBAHUIO U YCTAHOBIICHHUIO SKOJIOTUIECKUX TIETeH.

K npusHakam, KOTOpbIE CBUIETEIBCTBYIOT O TOM,
gto B opranm3anuu AIIK cioxmsics 1ocTaTouHo BBICO-
KW ypOBEHb SKOJIOTHYECKOTO PHCKa, OTHOCST:

— HaJIM4YHUC OTYCTOB, ITIOAIOTOBJICHHBIX CIICIIHAJIH-
CTaMH B HKOJIOTHYECKOW cdepe, BHYTPEHHIUMH ayIH-
TOpaMH, B KOTOPBIX (PUKCUPYIOTCS SKOJIOTUYCCKHE
pOOIIEMBI;

— HapyIICHUE 3aKOHOB M HOPMATHBHEIX aKTOB B 00-
JIACTH OXPaHbl OKPYXKAIOMIEH CPEelbl, O KOTOPBIX HMe-
IOTCSl YIIOMUHAHHUSA B OTYETaxX INPHPOJOOXPAHHBIX U
KOHTPOJIUPYIOIINX OpTraHax;

— HeraTuBHBIE KomMMeHTapun B CMMU, mmeromue
otHouieHue k opranuzauu AIIK, u T. . [14]

B pamkax yctaHoBieHUs GOpM U TTOAPOOHOTO TIO-
pSAOKa OIIEHKH DKOJIOTHIECKUX PUCKOB B KPYITHOHM KOM-
nanun AITK crnemyer pa3pa®oraTh COOTBETCTBYIOIIHIA
JIOKQJIbHBII HOPMaTUBHBIA JOKyMeHT — [lonoxenue no
OLIEHKE JKOJIOTHUECKUX PHUCKOB. IlonoxkeHne Moxer
CIIY)KHTh U JIOKYMEHTHPOBaHHON nHpopMmanmeit COM.

Kak 6pu10 0TMEUeHO paHee, Ha OCHOBE OLICHKH 3Ha-
YUMOCTH acleKTOB C y4€TOM PUCKOB U BO3MOXKHOCTEH
(hOpMyYIHUPYIOTCS SKOJIOTMYECKHE LIENU U 3a/1a4H, KOTO-
pBI€ TOIDKHBI OBITH TIO BOZMOXKHOCTH KOJTMYECTBEHHBI-
MU, 17151 GOPMHUPOBAHUS HHANKATOPOB OLICHKH.

st TOCTHKEHUsI TOCTABJIEHHBIX LE€JIEH OpraHu-
samust AIIK nomxna paspaborars nporpammy OM, B
KOTOpOH HEOOXOAMMO YKa3aTh OTBETCTBEHHBIX JIMII,
PeCypPCHI, CPeCcTBa U CPOKU JUIS JOCTIDKEHUS IIeTIeH 1
3aja4. Tam ke cienyeT NnpeacTaBuTh IporpamMmmy o0y-
YEHUs] U BHYTPEHHEr0 NHPOPMAIIMOHHOTO B3aUMOJIEeH-
crBust [10].

JUIs OLIEHKM pe3yNbTaTOB JOCTUIKEHHUS IIEJIEBBIX
SKOJIOTWYECKUX IIOKa3aTeleld clemyeT YCTaHOBHTH
KPUTEPUH OIEHKH JKOJIOTHYECKOH 3((PEeKTUBHOCTH,
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KOTOpBIE TI03BOJISAT OLEHUTh PEe3yJbTarhl (PyHKIMOHH-
poBauust COM U OCyIIecTBUTh HEOOXOANMBIE KOPPEK-
Tupytoiue aercteus [10, 19].

st oLeHKM pe3yJabTaTUBHOCTU IPUHATBIX JEH-
ctBuif B COM MOXHO HCIOIH30BaTh MPHUEMBI ayAHTa.
Jlnist npoBeieHHst BHY TPEHHETO KOJIOTHYECKOT0 ayIuTa
MIPECTABISIETCS 11€TIECO00PA3HBIM UCTIOIB30BATh MPO-
rpamMHOe obecrieduenne «1C:Okonorusi». BHenpenne
nporpamMMHON KoHurypauuu «1C:DKonorus» mo3Bo-
JUT aBTOMATH3MPOBATH MPOLECCHI yUeTa U INIAaHUPOBA-
HUSI KOHTPOJIBHBIX MEPONPUSTHH, a Takke (hOpMHUpO-
BaHMS AKOJOTHYECKOM OTUYETHOCTH B COOTBETCTBUH C
arpapHOi crier(UKON W 3aKOHOAATEIFHBIMH HOpPMa-
Mu P®. B nporpammuoil ycranoBke «1C:Oxomorus»
peann3oBaHa BO3MOXKHOCTH (DOPMHPOBAHHSA IUIAHOB
TIPOBEICHUSI KOHTPOJIBHBIX TPOLEYP, a TAKKE [UIAHH-
POBaHUsA MepOHpI/lHTI/Iﬂ AJId YCTPAHCHUS BBIABJICHHBIX
HapyLIEHUH.

IIpu  BHegpenun B opranmsamuu  AIIK
«1C:Dxonorusi» ynpomaercs perieHne KOHTPOIbHBIX
3amad B COM.

Jnst srana « MOHHUTOPUHI, M3MEPEHHs, aHAIU3 U
OLICHMBaHME» TPEIUIaraéM HUCIOJIb30BaTh AHAIUTHYC-
CKUH DPErucTp, MO3BOJSIOUIMNA KOMIUIEKCHO OLIEHHTH
9KoJIOTHYecKyto Oe3omnacHocTh opranmsanun  AlIK,
obecniedeHne koTopoi siBisieTcs mensio COM. [Ipumep
perucrpa npeJcrasieH B Tabnuie 3.

Ha ocHoBaHMM JaHHBIX TAONHUIBI 3 YCTAHOBICHO,
4TO0 dKOIOTHIecKyto OezomacHocth OO0 «Arpodupma
Tpuo» B 2022 1. MOXKHO OLEHUTH, KaK CPEIHIOL0, IO-
CKOJIbKY HaOpaHHas cymMMa 0ajioB cocraBisieT 67 %
OT 3aIUIAHMPOBAHHOW, YTO OOYCIIOBJICHO HENOCTHIKE-

.
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HHUEM SKOJIOTMUECKHUX LIeJIed IKOJOTHMYECKON MOJUTHU-
KH, IPEBBIICHUEM YIENBHOTO BhIOpoca CO, Ha eUHY-
Iy CEJIbCKOXO3SIHCTBEHHOH IPOYKINH, MOBBIIICHHON
HHEProeMKOCTBIO TIPOYKIINH, CHIYKEHUEM PEHTA0eIb-
HOCTH, HEOCTATOUHBIM YPOBHEM NPO(HECCHOHAIBLHON
TIO/IFOTOBKH COTPYAHUKOB arpoupMsl B 00JIaCTH OX-
paHbI OKpYKarolen cpeibl.

Ha ocHoBaHMHM BBISIBJICHHBIX HECOOTBETCTBHH He-
00X0IMMO pa3padoTaTh MPEAJIOKEHNST U MEPOIPUSITUS
mo coBepmieHcTBOBaHMI0 COM 15 obecriedeHns 3Ko-
norngeckoit 6ezonacHoct OO0 «Arpodupma Tpuoy.
Oocy:xnenue n BbIBObI (Discussion and Conclusion)

CornacHo knaccudukannu OOH, cenbckoe x03sii-
CTBO BXOAWT B TON-5 OTpaciiedl SKOHOMHKHU IO YpOB-
HIO yliep6a, HAHOCHMMOTO 3KOJIOTHH, XOTS M yCTyHaeT
B 3TOM IUIAaHE HamOoJee «IPS3HBIM» — TPAHCIIOPTY,
SHepreTHKe M MpoMmblieHHocTd [21]. COM cioyxur
OCHOBOM 151 POPMHUPOBAHISI KOHKYPEHTOCIIOCOOHOTO,
YCTOWYMBOTO, OTBETCTBEHHOIO OM3HECa, CIOCOOHOTO
VAOBIIETBOPUTH PACTYILUE MMOTPEOHOCTU KIIMEHTOB U
OXHJAaHUS OOIIECTBEHHOCTH, CHIXKAIOUIETO YIIIEPOA-
HBIN ClIel.

[TpennokeHHBIE METOAMYECKHE IMOAXOABI K CO-
BEPILIEHCTBOBaHUIO AieMeHTOB COM B opraHuszanusix
ATIK OynyT criocoOCTBOBATH YITyUIICHHIO €€ Ka4eCTBa,
YHA(DHUKAIUN TPOLECCOB, CBA3aHHBIX C YNPABICHUEM
9KOJIOTHYECKOW JISITEIbHOCTBIO, TO3BOJISIT obece-
YUTh PEAIM3ALMI0 LIEJIEH SKOJOTMYECKOM IOJIUTUKH,
CHHM3UTh YPOBEHb yYIPO3 IKOJIOTHYECKON O€30MacCHOCTH
B cdepax INPOU3BOJACTBA, XpPaHEHUS M mepepabOTKH
CEJIbCKOXO3SIMCTBEHHON MPOLYKLUH, IIOBBICUTb yCTOM-
YUBOCTH pa3BuTHs npeanpustuii AIIK.
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O ¢akrTopax odecneyeHUs YPOKACB MOJACOTHCYHUKA
B peruoHax Poccun

K. B. Illrokonosa™’, O. C. ®omuu
Kypckunii rocymapcTBeHHbI arpapHblil yHuBepcuteT uM. V. V. VIBanoBa, Kypck, Poccusa
“E-mail: karina.shtokolova@mail.ru

Annomayus. Ueasb. ViccnenoBanne HapapiIeHO HA U3YUYEHHE ITyTEH MOBBIMICHUS YPOXKaeB MOJCOITHEYHUKA B pe-
ruoHax Poccun 3a cyeT nHTeHCH( KA MPONU3BOJICTBA WIIH MIEpEpaCIIPEAEICHIE IIOCEBHBIX TUIOIACH B MONB3Y
TIOZICOJTHEYHHKA OT APYTUX KylIbTyp. MeTogo/10rusi 1 MeToAbl. ViccrnenoBanne MpoOBOAMIOCH C HCTIONB30BAaHHEM
TOPU30HTAIILHOTO U BEPTHUKAIBHOTO aHAJIM3a, CTATHCTHUECKUX U YKOHOMUYECKNX METO/I0B aHan3a. Pe3yabTarsl.
Ha ocHOBe npoBeIeHHOM TPYTITUPOBKH OIIPEAEIEHBI OCHOBHBIEC HAIIPABJICHHUS 00ECIEYECHHUs yPO)KAeB MOACOTHEY-
HHUKa B perrnoHax Poccun B paspese reorpa)muecKkoro acrekTa. BrIssBIeHbI TEpPUTOPHN, I KOTOPBIX CIIOCOOOM
obecrieueHns ypoxKaeB SBIACTCS MHTCHCU(UKAIMS TIPH CPAaBHUTEILHO HEOOIBIIOM pa3Mepe IOCEBOB KyIbTYPBI
B 00IIel CTPYKType MOCEBHBIX IUIomIaneil. st Apyrux SKOHOMUYECKUX PAaiOHOB CTPAaHBI OCHOBHBIM CIIOCOOOM
pacmmpeHns BaJIOBBIX COOPOB IOJICOTHEYHNKA OCTACTCSl SKCTEHCUBHBIHN (DAKTOP, UTO SIBISIETCS CIIEACTBHEM OOJIb-
KX TUTOMIA/IEH MalIHU, KOTOPBIE BO3MOKHO 33/1€HCTBOBATH MO/ MOCEBBI KYJIBTYpHI 03 yiepOa Ui ApyTrux pac-
TEHNEBOAYECKNX HanpasieHnid. HayuyHasi HOBU3HA 3aKiouaercsi B (YOPMUPOBAHUY I'PYIIT PETHOHOB T10 MPEAIIO-
KEHHOMY aBTOPAMH MOIXOAY K OIIEHKE PE3YJIbTaTOB IIPONU3BOACTBA IOJCOITHEUHNKA, OCHOBAHHOM Ha IPYIIITHPOBKE
PETHOHOB 110 ABYM (paKTOPaM: YPOBHIO YPOJKaHHOCTH KyJIBTYPBI M €€ JJOJIEe B CTPYKTYPE TIOCEBOB.

Kniouegvie cnoea: Bo3enbIBaHNE TTOJCOIHETHNKA, TPHPOAHO-3KOHOMHUECKHIH MTOTEHIINAI, CTPYKTYpa MOCEBHBIX
IUIOMIAeH, ypOrKafHOCTh, HHTCHCU(UKAITHS, IKCTEHCHBHEIHN (hakTop

Jna yumuposanusa: UltoxomoBa K. B., ®omun O. C. Uzyuenwme myTeid obecrieueHHs ypOKaeB ITOICON-
HeYHHKa B pernoHax Poccum // Arpapueni BecTHHK Ypama. 2024. T. 24, Ne 05. C. 693-702. https://doi.
org/10.32417/1997-4868-2024-24-05-693-702.

Jlama nocmynnenua cmamou: 19.09.2023, oama peyensuposanua: 30.10.2023, oama npunamusn: 11.01.2024.

On the factors of ensuring sunflower harvests
in the regions of Russia

K. V. Shtokolova™, O. S. Fomin
Kursk State Agricultural University named after L. I. Ivanov, Kursk, Russia
“E-mail: karina.shtokolova@mail.ru

Abstract. The purpose. The research is aimed at studying ways to ensure sunflower harvests in the regions of
Russia through increased intensification or redistribution of acreage in favor of sunflower from other crops. Meth-
odology and methods. The study was conducted using a horizontal and vertical analysis, statistical and economic
methods of analysis. Results. Based on the conducted grouping, the main directions of ensuring sunflower harvests
in the regions of Russia in the context of the geographical aspect have been identified. The territories have been
identified for which the method of ensuring yields is intensification with a relatively small size of crops in the total
structure of acreage. For other economic regions of the country, the main way to expand the gross sunflower har-
vest remains the extensive factor, which is a consequence of the large areas of arable land that can be used for crops
without prejudice to other crop areas. The scientific novelty lies in the formation of groups of regions according
to the approach proposed by the authors to assess the results of sunflower production, based on the grouping of
regions by two factors — the level of crop yield and its share in the structure of crops.
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IocTranoBka npodaembl (Introduction)

B orTedecTBEHHOM pPACTEHHEBOACTBE OCHOBHBIMU
KyJbTypaMH MO-TIPEKHEMY OCTAIOTCSl 3€PHO M caxap-
Has cBeKIIa (habpryHast, TOCEBHBIC IJIOMIAM 1 BaJIOBBIC
cOOpBI KOTOPBIX SBISIIOTCS HanOoJee 3HAYMTEIBHBIMU
[1]. OnHako M3MeHEeHHe BHEITHETIOMUTHYSCKOH 00cTa-
HOBKH aKTyaJM3MPOBAJIO KypC Ha HApaIIWBaHUE TPOJIO-
BOJILCTBEHHOH 0€30MaCHOCTH, YTO CTAJI0 (PaKTOPOM JTH-
HammgHoro pa3Butus AIIK u ero oTnenbHBIX oTpacieid
C LIEJIBIO JTOCTIKEHUS BEICOKOTO YPOBHSI camoobecre-
YEeHHS 110 BCEM KITIOUEBBIM HaIlpaBieHusM [2; 3].

OnHUM M3 TUHAMHYHO PAa3BHUBAIOLINXCS B ITOCIEI-
HHUE TOBI OBUT MaCIIOKHPOBOH MOAKOMILIEKC. Beipoc-
JI0 TIPOM3BOACTBO COM, apaxnca, MOACOIHEYHHKA, YTO
CBSI3aHO C MX BBICOKOM NMPAKTUUYECKON 3HAYMMOCTBIO B
TTUIIEBOI MPOMBIIICHHOCTH B KAYECTBE KaK CaMOCTO-
SITEJIBHBIX MPOIYKTOB, TaK U CHIPbS JUIA AajdbHEHIICH
niepepabotku [4; 5]. Pe3ynsraTHBHOCTH TPOM3BOICTBA
PACTUTENFHBIX Macell BO MHOTOM 3aBHCHT OT KauecTBa
HCIIONB3YEMOTO CBHIPbsI M TEXHOJOTHH IepepaboTKu
MacioceMstH [6]. s TpOM3BOACTBA PACTUTEIHHBIX
Macel Hanbosee 1enecoo0pa3Ho UCTIONB30BaTh COPTa,
o0rasiarone BEICOKMM COICPKaHNEM MAacell U UMEI0-
e ONpeICNICHHbIE XapaKTEPUCTHKY, TAKUE KaK pas-
Mep CEeMsH, TOJIMIMHA KOXYPBI, YTO IPEAONPECISICT
ocobeHHoCTH MX 00paboTku [7]. OCHOBHOI TEXHOIO-
rueil, IpUMEHsIeMOM CeroHs Uisl NPOU3BOACTBA pac-
THUTENBHBIX MACEJI, ABISETCS HKCTPAKIUS C UCTIONIB30-
BaHUEM OpPTaHWYECKHX pacTBopuTeneii [§; 9].

MacandHable KyJIbTypbl JAIOT LEHHBIC PacTUTENb-
HBIE Maclia JJsl BHYTPEHHETO MOTPEOICHNS M BHEIITHE-
TO PBIHKA, 00JIa1al0T BHICOKMM JKCTIOPTHBIM HMOTEHIIH-
asioM. OJJHaKO CaHKIMOHHBIE OTPAHUYCHUS PUBEIH K
CHI)KEHHIO MTOCTAaBOK MACIWYHBIX KyJIBTYp M MPOIYK-
TOB HX NEPepabOTKN Ha BHEUTHMH PBIHOK, TEM CAMBIM
CIOCOOCTBYSI 3aTOBapMBAHUIO M CHIDKCHHIO IIEH Ha
BHYTPEHHEM PBIHKE, UTO aKTyaJH3HPYET COONIONEHNE
GanaHca 1 MOBBIILICHNE CIIPOCA IS MOAJIEPKAHKS Pa3-
BUTHS TaHHOTO Hampasmenus [10; 11].

Cpenn MacIuaHBIX KyJIbTyp B Poccun mepBocTeneH-
HOE 3HaYEHHNE UMEET IOJCOTHETHHUK, YTO 00yCIOBICHO
HE TOJIBKO €T0 ITOJIE3HBIMHU NUIIEBBIMH CBOMCTBAMH, HO
1 0COOCHHOCTSIMH BO3CIBIBAHUS U IepepabOTKH TaH-
HOM KymeTypel [12; 13]. [IpupomHO-KIMMaTHYECKHE
YCIIOBHS CTPaHBl M €€ OTACHBHBIX perroHoB (FOra m
[TpuBOIKBST) ABIAIOTCS OIATONPHUATHBIMH IS BEICOKO-
PE3yABTATUBHOTO TPOU3BOICTBA MACIOCEMSH MOZICOI-
HeuHHKa. Kpome Toro, K 4ucity KIFO4EeBBIX 0COOCHHO-
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CTE! JaHHOMU KYJIBTYPbl OTHOCUTCSI yCTOMYMUBOCTD K HE-
OraronpusTHBIM (haKTOpaM U BBICOKasi peHTa0eIbHOCTh
MIPOM3BOAICTBA, YTO MPEIONpeessieT 3KOHOMUYECKHUI
MHTEpec co cTOpoHbl arpapueB [14; 15]. Onnako Tep-
pUTOpHalIbHAS MPOTSHKEHHOCTD CTpaHbl, quddepeHim-
aryst 00beMa pecypcoB U yCIOBHUIl BEIEHUS CEIBCKOTO
X03s1cTBa (POPMHUPYIOT HEPABHBIH YPOBEHb pe3yJbTa-
TUBHOCTH BO3/ICJIBIBAHUS MOACOTHEYHNKA JJa’Ke BHYTPH
OJTHOTO PKOHOMHYECKOTO paiioHa miu okpyra [16; 17].
3a4acTyio B perHOHAX C BHICOKUM arpapHbIM MOTEHIHA-
JIOM M BO3MOYKHOCTSIMU 00€ecCIiedeH st HHTeHCU(DUKAIN
MPOU3BOJICTBA TIOJICOJTHEUHHKA CYIIECTBYET Je(UIMT
noceBHBIX Miomazei [18; 19]. Dto cymecTBeHHO orpa-
HUYMBAET pa3BUTHE JAHHOTO HAMpPaBICHUS U aKTyasH-
3UpYyeT TOHMCK IMyTel 00ecrieyeHus! BHICOKMX YpOXKaeB
C y4eTOM cHenu(pHUIecKuX 0COOCHHOCTEH TeppUTOPHit
BO3JIENbIBAHUS KyabTypHI [20; 21].

Ienb uccnenoBaHus — U3YYUTh IMyTH 00ECTICUEHUS
yporkaeB TOJICOMHEUHHKA B pernoHax Poccun myTtem
TOBBILICHUSI WHTEHCU(UKALIMK WM TIepepacipeiese-
HUS TOCEBHBIX IUIOMIAAEH B MOJIB3Y MOACOTHEYHHUKA OT
JIPYTUX KYJIBTYD.

MeToaoJ0rusi 1 MeToabl HccaenoBanusi (Methods)

B xozme npoBeneHust uccienoBaHusi ObUIM HCOJb-
30BaHbl CTATHCTHYECKHE JIaHHBIE 00 OCHOBHBIX I10-
Ka3aTensX BBIpAIlMBaHUS TMOJACOTHEYHHMKa B Poccun
B 2020 m 2022 romax, Ha OCHOBE KOTOPBIX MPOBEICH
KOMIUIEKCHBIN aHaJIW3 pa3BUTHs MPOU3BOJCTBA KYNb-
TYpBl B pa3pe3e TeppUTOPUAIBLHOTO acrekTa. Brioop
2020 roma B kauecTBe 0A3MUCHOTO MEPHO/Ia UCCIICI0BA-
HUsI 00YCJIOBIICH COMYTCTBYIOIIMM Hayally MaHJIeMUN
cmajzioM B arpornpomsliiuieHHOM Komruiekce (AIIK), a
COTIOCTaBJICHHE ¢ JaHHBIMU 3a 2022 roj MO3BOIUT BBI-
SIBUTH TPOU3OILIEAININE B MEPUO BBIXOJA U3 KpHU3HCa
M3MEHEHHUS B OTPACIIH.

Ha mepBoM »Tame wuccienoBaHHs NPOBOIMIACH
CpaBHUTENbHAS OLIEHKA BBIPAIIMBAHUS TMOACOTHEUHH-
Ka B pa3pe3e TeppUTOPHAIBHOIO JACJICHHs 10 (eje-
pPaJIBHBIM OKpyTaM CTpaHbl, YTO IO3BOJISIET BBHIIBUTH
BKJIa]] Ka)K/I0TO OKpyTa B 00LIMH 00beM ITPOU3BO/ICTBA
KyJIbTYpPBl B CTPaHE M OMPEACIUTH NMPEUMYIICCTBEH-
HOe Treorpaduyeckoe pa3MelleHHe BO3JCIbIBAHUS
TMIOJICOJTHEYHHKA.

Ha BTOpoM sTame uccienoBaHus Obula MpoBeCHA
IpyNIUpOBKa pernoHoB Poccnu Mo KpuTepusM ypoBHS
YPOXKafHOCTH U YNIENBHOTO Beca KYJIBTYphl B CTPYK-
Type moceBHOM Tuionanu B 2022 roxy. [lpu atom mjist
1esnei ucciaeoBanus ObUIM OTOOPaHBI TOJIBKO TE PETH-
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OHBI, B KOTOPBIX pa3Mep MOCEBHBIX IJIOMIACH MOACOI-
HeyHHKa npeBbimaeT 50 Teic. Ta. [pagamnms Mo ypoBHIO
YPOXKaHHOCTH IPOU3BOANIACE B 3aBUCHMOCTH OT CPE-
HETro 10 CTPaHe YPOBHS Pe3yIbTaTUBHOCTH BO3/IEIIBIBA-
Hus nopcoaHeynnka — 17,8 w/ra. Ilo kpurepuro yueib-
HOTO BecCa TOJACOTHEYHHKA B CTPYKType ITOCEBHOU
IUIOIIAN PETHOHA IPYIITUPOBKA ITPOU3BEICHA TAKXKE B
paspese CpemHero Mo CTpaHe YPOBHSI, KOTOPBIA COCTa-
Bun 11,2 %. B pesynprare chopMupOBaHO 4 TPYIIIBI
PETHOHOB, JJIs1 KOTOPBIX OBUTH PAaCCYUTAHBI TPYIIIOBHIC
TTOKA3aTeN! TPOU3BOICTBA MTOJICOTHEYHUKA.

HccnenoBanne MPOBOTMIOCH C HCIIOIB30BAHUEM
psiza METOZOB M MOAXOIOB, CPEAN KOTOPHIX OCHOBHBI-
MU CTaJld TOPU3OHTAIBHBIM W BEPTUKAIBHBIA aHAN3,
CTaTUCTHYECKUE U IKOHOMHYCCKNE METOABI aHAIH3A.

PesyabTars! (Results)

VnensHBIA BEC MOACOIHEUHNKA B Poccun B 001memM
o0beMe TOCEBHBIX IUIONIAJEH COCTaBIsAEeT 4yTh 0O-
nee 11 %, mpu 3TOM BasoBOI cOOP KyIBTypHI IIPEBBI-
cui 16,4 vt T B 2022 roxy. B denepanbabix okpyrax
CTpaHbl COXpaHsETCsl cyllecTBeHHas aunddepeHiua-
1y o o0bemMaM BaJloBOro cOoOpa TMOJACOTHEYHUKA, a

YCTOWYMBBIM JIHEPOM siBisiercs: [IpuBoinkckuit dene-
panbhblii okpyr (ITDO), rae B 2022 roay ObwI0 codpa-
HO 6,18 MIH T MacioceMsiH, uToO BbIe ypoBHsa 2020
rona nout Ha 28 %. BTopsIM Mo pazmepam BaJOBBIX
cOopoB mojconHeYHnKa siBisiercst KOxHbIi denepaib-
HbIl okpyT (FODO), r1e BanoBoii cOop KyabTypsl B 2022
roxy coctaBui 4,6 MitH T. Cpeii IPOYHMX OKPYTOB CTpa-
HbI HAHOOJIBIIYIO JUHAMHKY POCTa BaJIOBBIX COOPOB
MOKa3bIBacT YpaibCKuil ¢enepaibubiii okpyr (YDO),
e mpupocT 3a 3 roga coctaBui 1,3 pasa, a Takxe Ce-
Bepo-KaBkazckuii denepanbubiii okpyr (CKDO), e
BaJIOBOI cOop BhIpoc Ha 69 % — 10 669 Thic. T. B Cu-
oupckom denepanbaom okpyre (CDO) BamoBoii coop
TIO/ICOJTHEUHHKA B COIIOCTABIISIEMbIX HEPHOJAX BBIPOC
Ha 38,8 %. YmenbHbiil Bec pernonoB 1O B obiiem
obbeme BasioBoro cOopa mojaconHeyHnka Kk 2022 roay
BbIpOC 110 38 %, a KODO — 1o 28,1 %. Jons pernoHos
Lentpansroro denepanproro okpyra (LIPO) 3a 3 rona
cHm3unack Ha 5,1 % wm cocraBuna 23 %, 4TO CBSI3aHO
C HECYIIECTBEHHBIM POCTOM (pU3NYECKOr0 00beMa BbI-
pamurBaHusA MMOJACOTHECYHNKA B PCTUOHC B CPABHCHUU C
MPOYMMH OKpyramu (Tabmumna 1).

Tabnuua 1

OcHOBHbIE TOKa3aTeN MPON3BOJCTBA MOJCOMTHeYHIKA B (pegepanbHbIx oKpyrax Poccumn (2020-2022 rr.)

Honst KyJbTypbI BaJioBoii coop Hoast B cTpyKTYpeE
B CTPYKTYype NMOJACOJTHEYHHMKA, ThIC. T BAJIOBOT0 cOOpa KyJIbTyphl, %
Oxpyr MOCEBHOMH " N
LETNER 2020w | 20225 | VSO 12020 0 | 20225 | TPOERETERIC
B 2022 roxy, % ° IYHKTbI
PO, Bcero 11,2 13314,4 | 16356,6 22,8 100 100 —
[1dO 16,7 4839,8 | 6183,2 27,8 36,4 37,8 1,5
j{010:(0) 16,5 3571 4601,9 28,9 26,8 28,1 1,3
DO 9,3 3739,8 | 3764,6 0,7 28,1 23,0 5,1
CoO 5,5 693 962,1 38,8 5,2 5,9 0,7
CK®O 7,7 396,3 668.,9 68,8 3,0 4,1 1,1
YOO 3,4 74,6 170,1 128,1 0,6 1,0 0,5
Hcecmounuk: Poccmam.
Table 1
The main indicators of sunflower production in the federal districts of Russia (2020-2022)
The share of Gross sunflower Share in the structure
culture in the harvest of the gross harvest of culture, %
District structure of the P )
sown area in 2020 | 2022 | Change, % | 2020 | 2022 ereentage
2022’ % pomts

Russian 11.2 13314.4 | 16356.6 22.8 100 100 -
Federation, total
Volga Federal 16.7 4839.8 | 6183.2 27.8 36.4 37.8 1.5
District
Southern Federal 16.5 3571 4601.9 28.9 26.8 28.1 1.3
District
Central Federal 9.3 3739.8 | 3764.6 0.7 28.1 23.0 =51
District
Siberian Federal 5.5 693 962.1 38.8 5.2 5.9 0.7
District
North Caucasian 7.7 396.3 668.9 68.8 3.0 4.1 1.1
Federal District
Ural Federal 34 74.6 170.1 128.1 0.6 1.0 0.5
District

Source: Federal State Statistics Service of the Russian Federation.
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Puc. 1. Cpasnenue yposxcatinocmu nooconHeuHuka 6 gedepanvruix okpyeax Poccuu, u/ea
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Fig. 1. Comparison of sunflower yield in the federal districts of Russia, c/ha

CpenHuil ypoBeHb ypOXKaMHOCTH KyNbTypbl B Poc-
cuu 3a nocyeanue 3 rona Beipoc ¢ 15,9 % no 17,8 %.
IIo ypoBHIO ypoxallHOCTH MOACOJHEYHUKA YCTOUYHBO
muaupyot peruonsl DO, rie ¢ 1 ra moceBos codbupa-
JIOCh OKOJIO 25 11 MacJ0CEMsIH KaK B 0a3MCHOM, TaK U B
OTYETHOM Iepuoze. [ OCTaBIINXCSA OKPYTOB CTPaHbI
o01Iel TeHACHIIUEH SBJSIETCS POCT YPOKANHOCTHU TIO-
conHeyHuka K 2022 rofy, npu 9ToM Handoliee BbICOKas
pesyasratuBHOCTH oTMedaeTcsi B FODO u CKDO, rae
¢ 1 ra moceBoB cOop KynbTypbl kK 2022 roay BEIPOC 10
19-21 u. B muaupyromiem o BajoBomy coopy I1DO
YPOXKaUHOCTb KYJIBTYPbI SIBJISIETCS JOCTaTOYHO HU3ZKOM
u x 2022 roay Bbipocia o 15,1 n/ra. Ito cBUIETEb-
CTBYET O TOM, YTO BBICOKHMU (u3ndecKkuil 00beM cOo-
pa MOACOMHEYHHKa OOYCJIOBIEH Pa3MepPOM ITOCEBHBIX
wiomaneid. ENMHCTBEHHBIM OKPYIOM C TEHAEHLUEN K
CHIDKEHHIO ypoxkaitHocTu siBisercss YOO, rrne ¢ | ra
cobupanocs meree 10 11 maciaocemsH (puc. 1).

Cpenu pernoHoB Poccun, B KOTOPBIX OCYIIECTBIISA-
€TCsI BO3/JENIBIBAHNE TIOICOTHEYHHKA, IS LIeNel Ipym-
MUPOBKHU ObUTH OTOOpaHbI HAHOOJICe KPYIHBIC PETHO-
HBI — Te, IJie 00beM IOCEBHOM IUIOIIAAN KYJIBTYPhI B
2022 rony npessicun 50 Toic. ra. Ha ocHOBe Koppers-
IHOHHO-PErPECCHOHHOTO aHAlN3a YCTAHOBIIEHO, YTO
CPeAM PaccMaTPUBAEMBIX PETHOHOB KOPPENALMOHHAS
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CBSI3b MEKIY YPOKaHOCTBIO M ITOCEBHOH IJIOIIA BIO
KyJIBTYypbl SIBIISIETCS ClabOH M OOpaTHOM, MOITOMY
OIIEHKY Pa3BUTH IPOU3BOJCTBA MOACOTHEYHNKA U €TO
TEePPUTOPUATBHOTO Pa3MEIeHHs LeIeco00pa3Ho Mpo-
BOJUTH Ha OCHOBE COBOKYITHOTO PACCMOTPEHHMS CTETe-
HYU CIeuuanu3auui ¥ uHreHcupukauuu. Muaukaro-
POM cIienMaIn3auy Ha IPOU3BOICTBE MOICOTHEYHNKA
SIBJISIETCSI Y/IeJIbHBII BEC KyJIBTYpBI B 0011I€i CTPYKTYpe
MOCEBHBIX IJIOMIAJICH PeruoHa, Mpyu 3TOM B Ka4ecTBE
KpUTEpHsI rpajanuu OpuHAT ypoBeHb B 10 %. Unau-
KaToOpOM CTENIEeHU UHTEHCU(HUKAIMH TPOM3BOJICTBA BbI-
CTyIaeT ypOBEeHb YPOXKalHOCTH MOACOTHEYHUKA, IPU
9TOM KPUTEPHEM I'paJIalliy SIBIISETCS CPEAHUI IO CTpa-
He ypoBeHb — 17,8 1/ra.

B pesynbrare 6bu10 chopMupoBaHo 4 Tpymisl pe-
THOHOB BO3/IE/IbIBAHNS TIOICOTHEYHNKA, 4 UMEHHO:

1) rpynma ¢ goneit KyasTypsl 6omnee 11 % B cTpyk-
Type MOCEBOB U YPOXKAMHOCTBIO BbILIE CPEIHEU 10
CTpaHe ypOBHS;

2) rpynma ¢ fgonei KyasTypsl 6omnee 11 % B cTpyk-
Type IIOCEBOB U YPOKaHHOCTBbKO HUXKE CpEIHEH 10
CTpaHe ypOBHS;

3) rpynma c poneit KynbTypsl MeHee 11 % B cTpyk-
Type MOCEBOB M YPOKAMHOCTBIO BbILIE CPEIHEU I10
CTpaHe ypOBHS;
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Tabnuna 2

OcHOBHbBIE TOKa3aTenn rpynim permoHOB IO YPOBHIO ClielIVIaIN3aln n I/IHTeHCI/I(l)I/IKa].U/II/I

MPOU3BOJCTBA MOACOMTHEeTHMUKA (2022 1.)

I[O.l'lﬂ MOJACOJTHEYHHKA B CTPYKTYPpE MMOCEBOB

Bboaee 11 %

\ Memnee 11 %

[MapameTpsi =
YpoxkaiiHOCTh MOACOJTHEYHHKA
Boime cpenneii | Huske cpenneii | Beime cpenneii | Huske cpenneit
Yucno pernoHoB B rpymmne 8 6 4 4
IToceBHas miIoniaab, TIC. ra 3292 4368,2 575,2 664.,4
Basosoii c6op, ThIC. T 7455,6 6343,7 12243 935,9
Jomnst rpymnmel B BasioBoM cbope, % 45,6 38,8 7,5 5,7
CpeaHerpynmnoBoe 3Ha4€HUE YPOBHS 233 14,9 21,9 13,6
YPOXKAHHOCTH, 1/Ta
HUcecmounux: cocmaenero aamopo;vn
Table 2

The main indicators of the groups of regions by the level of specialization and intensification

of sunflower production (2022)

The share of sunflower in the structure of crops
More than 11 % ‘ Less than 11 %
Parametres p
Sunflower yield
Above average | Below average | Above average | Below average
Number of regions in the group 8 6 4 4
Acreage, thousand hectares 3292 4368.2 575.2 664.4
Gross harvest, thousand tons 7455.6 6343.7 1224.3 935.9
Group's share in gross harvest, % 45.6 38.8 7.5 5.7
The average group value of the yield 23.3 14.9 21.9 13.6
level, c/ha

Source: compiled by the author.

4) rpynma c nosnel KynsTypsl meHee 11 % B cTpyk-
Type TOCEBOB U YpPOXKAWHOCTBIO HIKE CPeAHEH IO
CTpaHe YPOBH.

B rpynmy ¢ mokasaTeixsiMi BO3JEIBIBAHUS MOZICON-
HEYHHKA BBIIIE CPEIHETO IO CTpaHe YPOBHS BOILIN
8 peruoHOB, CyMMapHBIH 00BEM IMMOCEBHOW ILIOIIA-
JI1 KOTOPBIX cocTaBmi 3,29 MIIH T, a BajoBO# cOop —
7,46 MITH T, 4TO paBHO 45,6 % OT 001IeTO0 00BbEMa MPOo-
MU3BOJACTBA KyJIbTYpbl B cTpaHe. Ilpu stom cpennuii
YPOBEHb YPOKalHOCTH B JAHHOM IpyMIle TaKkKe sBJs-
ercs HarbOoee BRICOKUM — 23,2 1i/ra.

Bo BTOpyro rpynmy peruoHoB C ypOKalHOCTBIO
HWKE CcpeiHed Bouum 6 CyObEeKTOB, CyMMapHas
MOCEBHAsl IUIONIA/b IOACOMHEYHHKA B KOTOPBHIX B
2022 roxy coctaBmia 4,37 MIH Ta, a BaJIOBOH cOop —
6,34 M T. CpenHuii ypoBEHb YPOXKaHOCTH TTOJCOI-
HEYHMKA B JaHHOU rpynmne B 1,5 pa3a Huke, YeM B Hau-
OoJiee pe3ynBTaTUBHOM, U cocTaBmia 14,9 1y/ra.

B nBe rpynmbl perHoHOB ¢ 0Oojiee HM3KMMH pe-
3yJAbTaTaMU BO3JENbIBAHUS IOACOJHEYHHKA B OOIIeH
CTPYKTYp€ BOLIIN 10 4 peruoHa B KaXIy0, IIPH 3TOM
MIOCEBHAsI TIOMIAAb KyJIbTYPhI B HUX COCTaBISIET MEHEE
1 M ra. CyMMapHEIA BaJOBOH cOOp B TPYIIIIEC PETHO-
HOB C YPOXKallHOCTBIO MOJCOJIHEUHUKA BBIIIE CPeJHEN
1o cTpaHe cocTaBuia 1,22 MIH T, IpU 3TOM CpeTHUN
YpOBEHb ypokaiiHoCTH paBeH 21,9 %. B rpymme ¢ ypo-
JKaHOCTBIO HMJKE CPEIHEH IO CTPAaHE YpPOBHS COBO-
KYIHBIH BaoBoi cOop cocTaBmil 936 THIC. T, a CpEAHAA
ypoxaiHocTb gocturia 13,6 % (tabmuna 2).

B rpynmsl permoHoB ¢ ypO:KallHOCTBIO MOJCOJI-
HEYHUKA BBIIIE CpeJHEH BXOAAT MPEUMYIIECTBEHHO

cyobekTsl FOxkHoro m lleHTpanbHOro QenepanbHBIX
OKpYTOB, TP 3TOM YCTOMYUBBIMH JIUCPAMU SBISIOTCS
Bxogsmue B coctaB FOPO Pocrosckas u Bonrorpan-
ckas obmactu, a Tarke KpacHomapckuit kpaii. B rpym-
Iy PErHOHOB C YPOKaHHOCTBIO TOJICOTHEYHNKA HIDKE
cpeaHell BXOAST NpeuMyliecTBeHHO peruonsl [IDO.

Heo6xonmumo oTMeTHTh, uTo B peruonax [{DO, He-
cMoTpst AudhepeHInaIHIO 110 J10J1€ KYJIBTYPbI B CTPYK-
Type TOCEBOB, YPOBEHb YPOKAaHHOCTH 3aMETHO BBIIIE
CpeZHeTO MO CTpaHe ypoBHs. B cBoo ouepens, B pe-
ruoHax [IDO, HecMOTps Ha OONBIION BKIA B TIPOM3-
BOJICTBO MOJICOJIHEUHUKA, YPOBEHb YPOKalfHOCTU HUXKE
CpEJIHETO 110 CTpaHe 3Ha4YeHus (Tadmuna 3).

T'oBops 0 TeppUTOPHATBEHOM PACIIpEIeICHUH BhIpa-
IIMBAHUS TOICOIHEYHNKA, MOXKHO BBIICINTH PETHOHBI
KO®O (ocobenno mumepos — Poctockyto, Bonrorpan-
ckyro obmactu u KpacHomapckuii kpaif), KOTOpbIe To-
Ka3bIBalOT HAWIYYIIUE PE3yIbTaTbl U XapaKTEePU3YHOT-
sl BBICOKOH yporkailiHOCTBIO KynbTyphl. Ha BTOopoii mo-
3unuu — peruonsl [{PO, xoTopele MpH ypoKaHOCTH
BBIIIE CPEAHETO MO CTPaHE 3HAYCHUS] M JOCTaTOYHOM
YAETBHOM Bece KyIIbTyphI B 00IIEH CTPYKType IOCEBOB
JIAfOT XOPOLIMH pe3ynbrar. Takke MOKHO OTMETHTh 1
peruonsl I1MO, koTOpbIE B LENOM TaKXKe UMEIOT J10-
CTaTOYHO BBICOKMI arapHbli MOTEHIIHAJ, OTHAKO 3/1€Ch
yCIIeXU BBIPAIIUBAHHS TIOJICOJIHEYHNKA OOYCIIOBICHBI
OonpIIMM O0OBEMOM TIOCEBHBIX IUIOMIAJICH, YTO TIPH
JIOCTaTOYHO HU3KOM YPOBHE YPOXKAHOCTH B COBOKYTI-
HOCTH TIO3BOJIAIOT MOJIydaTh OOJNBIION BasoBoil cOop
KyJBTYPBI.
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Tabnmuna 3

prnnbl PErnmoHoB Poccun o YPOBHIO CI€VIATN3aN N I/IHTCHCI/I(i)I/IKaIH/II/I mIpoMu3BOACTBA

nmojconHeynnka (2022 r.)

YpoxailHOCTh MOJCOTHEYHUKA

Boimie cpeagneit

Huske cpennei

Pocrogckas oonacts (FODO) Capatrosckas oonacts (I1PO)
_— Bomnrorpanckas obmacts (FODO) Openbyprekas obmacts (IIDO)
£ Kpacuonapckwuii kpaii (FODO) Camapckas o6macts (ITDO)
E3 Boxee 10 % Boponexckas odnacts (LIPO) Anraiickuii kpait (CDO)
) = Tam60Bckas obmacts (L{DO) ITensenckas obmacts (ITDO)
E o Jlunenikas o6macts (IIPO) VnbstHOBCKast o6macth ([1DO)
S & Benropoxckas obnacts (LIDO)
s E Pecny6mka Anpires (FODO)
E z CraBponoisckuii kpait (CKDO) Pecnyonuka bamkoprocran (I1OO)
55 Kypckas obmacts (LIDO) Pecmyonuka Kpeim (FODO)
S Menee 10 % Opnosckas obmacts (LIDO) Yensounckas obmacts (YPO)
Psi3anckas obnacts (LIDO) Pecnyonuka Tarapcran (ITPO)

Hcmounuk: cocmasnero asmopom.

Table 3

Groups of Russian regions by the level of specialization and intensification

of sunflower production (2022)

Sunflower yield

Above average

Below average

Rostov region (SFD)

Saratov region (VFD)

Ryazan region (CFD)

E “ Volgograd region (SFD) Orenburg region (VFD)

$ & Krasnodar Krai (SFD) Samara region (VFD)

S8 More than Voronezh region (CFD) Altai Krai (SFD)

§§ 10 % Tambov region (CFD) Penza region (VFD)

Sy Lipetsk region (CFD) Ulyanovsk region (VFD)

S8 Belgorod region (CFD)

® E Republic of Adygea (SFD)

é = Less than Stavropol Krai (NCFD) Republic of Bashkortostan (VFD)
© % 10 % Kursk region (CFD) Republic of Crimea (SFD)

g Oryol region (CFD) Chelyabinsk region (UFD)

Republic of Tatarstan (VFD)

Source: compiled by the author.

OneHka AMHAMHKM OCHOBHBIX IOKa3aTeled BbI-
panBaHus TOJICOJHEYHNKA B paspese Hamboiee pe-
3yJITATUBHBIX PETMOHOB IMOKazaja, 4yTo K 2022 roxy
paciMpeHue MOCEBHBIX IUIOMaAeH KyIbTyphl IPOHU30-
IIIJIO TOJBKO B IIECTH PETMOHAX M3 BOCBMH, TIPH 3TOM
HauOONBIIAN TPUPOCT OoTMedaeTcss B PocToBCKo# 00-
smacth — 24 %, T7ie moceBHas IUIONIAJIb ITOACOTHEYHH-
Ka SIBIIETCS HanOompiiei. Takke 3aMeTHBIN MPHPOCT
TIOCEBOB KYIIBTYpPHI IIpon3omnien B PecriyOnuke Anpires,
OZIHAKO B JAHHOM PETHOHE ITOCEBHAs IUIOMIANb SBIIA-
eTcsl HeBBICOKOM. OTpHIaTenbHas IMHAMHUKA K CHUXKe-
HUIO TTOCEBHBIX IIJIOMIA/ICH MMOJCOTHEUHNKA OTMEUeHA
B Jlumenkoit n Bonrorpanckoit o0macTsx, rje moxasa-
Tenb cHu3mICs Oonee yem Ha 10 % k 2022 romy. B ot1-
YETHOM IE€PUO/IE CPETN PETHOHOB TaHHOW TPYIIIBI I10-
CeBBI OACOMHEUHNKA npeBbiciin 500 ThIC. Ta TOIBKO
B TPEX pETHOHAaXx, €Ile B JBYX ITOKa3aTelb IPEBBICHI
200 TeIC. Ta (Tabnmma 4).

BayoBoit cOop mOICONHEYHNKA Cpeau PETHOHOB
paccMmarpuBaeMoi TPYHITBI TOJIBKO B TPEX M3 BOCHMH
cHuzuics K 2022 roxy, B TO BpeMsi Kak B OCTaBIIUXCS
TUHAMUKA K POCTY SIBISICTCS yCTOMYNBOH. B Hanbomn-
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el CTETIeHH BBIPOC BAJIOBOM COOp IMOACOTHEYHHKA B
Kpacromapckom kpae u PoctoBckoit oOmactu. Takxke
npupoct 6ornee yeM Ha 15 % orMeuen B BopoHexckoit
u Bomrorpanckoit obmactsax. Cpeam pernmoHOB pac-
CMaTpUBAaeMOH TPyHIbl HanOoJee 3HAYMMO CHU3HIICS
BaJIOBOW cOOp mozcomHeyHnKa B Jlumernkoil obmactu,
B pesynbrare 4ero B 2022 romy B peruoHe OBLIO CO-
Opano 437,2 teic. T cemsH. [To ntoram 2022 rona mm-
JIEpOM TI0 BEJIWYHMHE BaJOBOTO cOOpa MOACOTHEYHHKA
sBisieTcss PoctoBekast o0macTh, Takke 6ojee 1,2 MIH T
TIO/ICOTHEYHHKA OBIJIO COOpaHO ele B TPeX perHoHax
rpynnsl: KpacHonapckom kpae, Boponesxxckoi u Boi-
TOTPAJCKON 00IaCTAX.

CpaBHUTENIbHAsI OIIEHKA YPOXaWHOCTH MTOACOTHEY-
Huka B 2020 u 2022 rT. B peruoHax paccMarpuBaeMoi
TPYIIIBI TIOKa3aJia, 9TO B MIECTH CyOBEKTaX U3 BOCHMHA
TIOKA3aTeNlb YBEIWYMWICS K OTYETHOMY IIEPHOMY, HPH
9TOM B HaHOOJIBIIEH CTENIEHN BBIPOCIIA YPOXKAHHOCTH B
Kpacnomapckom kpae — Gonee yeM Ha 5 11/Ta, 9TO IpH-
BEJIO K CYIIECTBEHHOMY pOCTa BaJOBOTO cOOpa Macio-
CeMSH B peruoHe (puc. 2).
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Tabnuya 4

IloceBHas mIomaanL BaJioBoii cOop nojaco/HeYHUKA,
Ne Peruon MOJACOJTHEYHHKA, ThIC. I'a ThIC. T
2020 2022 | U3menenme, % | 2020 2022 HN3menenue, %

1 |PocToBcKkast 0061acTh 7603 942.6 24,0 1414,9 | 1843,7 30,3

2 | KpacHonapckuii kpaii 465,1 507,7 9,2 921,8 | 1302,6 413

3 | BopoHexckas 06aacTh 440,9 454,7 3,1 1051,1 | 1231,9 17,2

4 |Bomrorpaackas 001acTh 709 619,0 -12,7 1063,9 | 12259 15,2

5 |TamOoBckast 001acTh 395,3 3574 -9,6 870.4 823,0 -5.4

6 |benroponckast 061acTh 159,3 161,5 1,4 462,4 479.5 3,7

7 | Jlunenxkas 061aCcTh 215,8 187,3 -13,2 549,7 4372 -20,5

8 |PecmyOnmka AJpirest 55,6 61,8 11,1 121,3 112,1 -7,6

HMcemounuk: cocmasneHo asmopom.
Table 4

The main indicators of sunflower cultivation in Russian regions with a crop share of more than 11%
in the structure of crops and yields above the national average (2020-2022)

The sown area of sunflower, Gross sunflower harvest,
No. Region thousand ga thousand tons
2020 2022 Change, % 2020 2022 Change, %

1 |Rostov region 760.3 | 942.6 24.0 1414.9 | 1843.7 30.3
2 |Krasnodar Krai 465.1 507.7 9.2 921.8 | 1302.6 41.3
3 | Voronezh region 440.9 | 454.7 3.1 1051.1 | 1231.9 17.2
4 | Volgograd region 709 619.0 -12.7 1063.9 | 1225.9 152
5 |Tambov region 3953 | 3574 -9.6 8704 | 823.0 -5.4
6 | Belgorod region 159.3 | 161.5 1.4 462.4 | 479.5 3.7
7 |Lipetsk region 2158 | 187.3 —13.2 549.7 | 437.2 -20.5
8 |Republic of Adygea 55.6 61.8 11.1 121.3 112.1 -7.6

Source: compiled by the author.

Pernonamu co CHIWKEHHEM YPOXKaWHOCTH OJCOIN-
HeuHuka B 2022 roxy siBisitotTcs Jlumerkast oonacts
Pecniyonuka Anpires. [Ipu atom B 2020 rony B Jlumnen-
KOW 00J1acTH YpOXKalHOCTh KyJBTYpPBI ObLIa OJHOH U3
CaMbIX BBICOKHX M yCTyIajia Juilb benropoackoit 00-
JIACTH, KOTOpast SIBJISIETCS] YCTOWYMBBIM JIHJIEPOM B CBO-
el rpynne. B 2022 rony Hanbosee BHICOKOH pe3ynbTa-
THUBHOCTBIO TIPOW3BOZCTBA KYJIBTYpPBl XapaKTepH30Ba-
nack Takxke BopoHexckas odnacts u KpacHomapckuii
Kpaii, Te ¢ 1 ra moceBoB OblIO coOpaHo Gonee 25 1t
MacJI0CeMsIH.

Oocy:xnenue u BbIBoAbI (Discussion and Conclusion)

[logconHeuHNK COXpaHseT CBOIO BOCTPEOOBaH-
HOCTb M DKCHOPTHYIO 3HAYUMOCTH B CEJIBCKOM XO3SIH-
crBe Poccun, HECMOTpsI Ha CYIIECTBYIOIIME BHEITHE-
TOPrOBBIE OTPaHHYEHUS B MOCIeIHUE To/bl. B cTpane
HET PErHOHOB, UMEIOUIMX CIENNAN3AlNI0 Ha MPOU3-
BOJICTBE ITOJICOJTHEYHHUKA, TP ITOM JUIsI OOJBIIMHCTBA
W3 HUX KYJIBTYpa SIBISIETCS OHUM M3 DJIEMEHTOB CEBO-
obopora. M3yueHue myTeii oOecrieueHus ypoxKaes MojI-
COJIHEYHHKA B perioHax Poccun Ha 0CHOBE UX IPYIIIH-
POBKH IO TPEIOKEHHBIM KPUTEPUSIM T10Ka3alio, 4To
Ha ypOXXKallHOCTb MOJICOTHEYHHKA OKA3bIBAIOT BIUSTHHE
MIPUPOTHO-IKOHOMUYECKHE yCiIoBHs. [laxe B pernoHax
C OTHOCHTEJILHO HEBBICOKHM YPOBHEM arpapHoro Io-
TEHIMaJa IOJICOJHEYHUK CTal HEOThEMJIEMBIM OJie-
MEHTOM CE€BO0OOOpOTa U MMeeT 00Jiee BBICOKYIO JOII0
B 0011l CTPYKType TIOCEBOB B CPABHEHUH C arpapHo-

CICIMAIM3UPOBAHHBIMU PETHOHAMH. B Takux peruo-
HaX yICIbHBIN BEC MOICOTHEYHUKA B CTPYKTYpE MOCe-
BOB SIBJISICTCS 0OJIee HU3KUM U HE MPEBBIIIACT CPEIHUN
IO CTPaHE YPOBEHb. DTO CBSI3aHO C HEBO3MOXKHOCTBIO
BBIZIENICHUST JOMOJHUTEIBHBIX IMOCEBHBIX ILIOMIAAEH
OJ] KYJIBTYPY U3-3a OTPAaHUYCHHOCTH Pa3MEPOB MAIIHU
B HUX M €€ MHTCHCHBHOTO 3aJICHCTBOBAHHUS IOJ JPY-
T'He HalpaBicHUs. B pe3ynprare JTHICPCTBO PErHOHOB
[IpuBOIKBsI IO pa3MepaM BaJIOBOrO cOOpa IMOICOTHEY-
HHUKa OOYCIIOBJICHO OOJIBIIIMM Pa3MepOM IOCEBOB IO
KYJBTYPY B CPaBHCHHH C JAPYTHMMHU PETHOHAMH, HO TIPU
9TOM 37I€Ch YPOBEHb YPOXKAWHOCTHU MMOJICOTHEYHUKA SIB-
JsieTcst 00JIee HU3KHMM, YTO CBHJICTEIBCTBYET O HU3KOM
CTCIICHU MHTCHCH(DUKAIUK BO3ICIBIBAHUS KYIBTYPHI.
B TpamuIMOHHBIX <OKHTHHUIAX» CTPaHbl (pEerHoHax
IOra u YepHo3eMbsl), HAPOTHB, MPH CPABHUTEIHHO
HEOOJIBIIIOM pa3Mepe IMOCEBOB IOJCOJTHCYHUKA BBI-
COKasl ypOXXAMHOCTh KYJBTYPHI TO3BOJISCT IOJIy4arh
OOJIBIIION BBIXO C €AMHHUIIBI ITOCEBOB.

HccnenoBanue oKa3bplBacT Haiuuyue Treorpadu-
gyeckoro (akrtopa B oOecreyeHHH OoJiee BBICOKOTO
ypoBHS A(GGEKTUBHOCTH HCIOIb30BaHUS HHTCHCH-
(ukanuy, MO3BOISIONICH NOOMBATHCS YPOXKAHHOCTH
BBIIIIC CPEHETO YPOBHsI MO cTpaHe B perunoHax IODO
u [[®PO. ArpapHo pa3BUTHIC PETHOHBI CTPAHBI AKTUBHO
MPUMEHSIOT METOIbI HHTCHCU(DUKAIIUK BO3/ICIIBIBAHUS
CEJIbCKOXO3SHCTBEHHBIX KYJBTYP, ONHAKO YXYIIICHHUE
OJIAroNpHUATHON IICHOBOW KOHBIOHKTYPBI (hOpMHUpPYET
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Fig. 2. Comparison of sunflower yields in Russian regions with a crop share of more than 11 % in the structure of crops
and yields above the national average, c/ha

yTpo3y JanbHEHIIero COXpaHEHHs BBICOKHUX TEMIIOB
pocTa 3aTpaT Ha MPOM3BOACTBO NOAcoIHeuHHKa. [lo-
9TOMY NPUMEHSIEMBIN B PsiJie PETHOHOB MTYTh JOCTHIKE-
HUSL YpOXKaeB uepe3 MOBBIIICHUE JTOJH NTOCEBOB KyJb-
TYpbI B 00IIEH CTPYKTYype B TIOJIb3Y MOJCOTHEYHUKA B
AKTyaJIbHBIX YCJIOBHSIX TaK)Ke COCTOSTEIICH.

B pesyabrare oOecriedeHHe BBICOKHX YpOXKaeB
MOJICOJIHEYHUKA B OCHOBHBIX PETHOHAX BBIpalUBa-
HUS KYJIBTYpBl (DOPMHUPYETCS 3a CYET HCIIOIBb30BAHMUS
OZIHOTO M3 KJacCHM4YecKHx (DakTopoB — pasmepa IO-
CEeBOB WJIM ypokaiHocTH. [Ipu aTOM BBIOOpP TOTO MK

nHOro (hakTopa B KaueCTBE OCHOBHOIO NpHU obecre-
YEHUM PEe3yJIbTaTHBHOCTH BBIPAIIMBAHUS KYJIBTYPbI
OIpEeAEIIeTCsl 0COOCHHOCTSIMH KaXK0TO KOHKPETHOTO
peruoHa, onpeeoIMMI €r0 arpapHbIii MOTEHIIHA.
besycnoBHo, pakTop nHTEHCH(UKAINY BHIPAIIMBAHUS
TIO/ICOJTHEUHHKA SIBIISIETCS Haubosee MepCreKTHBHBIM
C TOYKH 3pPEHUSI SKOHOMUKHU arpapHOTro MPOU3BO/ICTBA.
OpHaKo ero MpPUMEHEHHUE B PsiJie PETHOHOB 3aTPyIHH-
TEJIFHO WIJIM Hellenecoo0pasHo, B CBS3U C YeM IKCTEH-
CUBHBIN (hakTop M jnainee OyAeT OCTaBaThbCsl OIHUM M3
BO3MOXKHBIX ITyTeil 00eCreueH st ypoxkaeB KyJIbTyphl.
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Understanding the link between food security, renewable energy adoption, and democratic governance in Africa is
crucial for achieving sustainable development and resilience on the continent. The purpose. This study investigates
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associations between key variables and food security outcomes across different African regions. Higher CPIA
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JIO’KUTENBHO BIMSIOIINM Ha MPOJOBOIBCTBEHHYIO O€301macHoCTh, ocodenHo B FOxnoi Adpuke. bonee Toro, mc-
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Introduction
One of the major problems that the policymakers
and researches face nowadays has to do with food
security [1], especially when the society shifts to
renewable types of energy like wind and solar. The
bond between food security and the absorption of
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renewable energy in Africa is bright [2]. Proponents
of renewable energy believe that it is the key to
better agricultural productivity, providing sustainable
irrigation and mechanization, hence providing food
security [3]. As claimed by Nitescu & Murgu [4],
substituting fossil energy by renewable energy sources
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contribute positively to food security. Sustainable
energy can complement climate change initiatives in
the agricultural sector and there is research consensus
that leads to improvement in food production.
However, there are disparities in research findings and
opinions. In opposition to transition from renewable
energy to fossil fuels, the following argument is put
forward: This implies that money that would have been
used to make necessary agricultural investments will
no longer be available [5]. Furthermore, renewable
sources like wind and solar energy can cause intervals
in energy supply, which may lead to the disruption of
many primary farming businesses, hence aggravating
food insecurity [6]. Due to the regional specifics in the
regional governance strategies and socio-economic
factors, the switch to renewable energy must be analyzed
as an experience based on regional particularities.

Research  studies indicate a complicated
relationship between democracy and food security in
Africa. Advocates argue that democratic governance
promotes transparency, accountability, and citizen
engagement, positively impacting food security as well
as the transition to renewable energy [7; 8]. However,
sceptics suggest that political instability in democracies
can disrupt agricultural policies, worsening food
insecurity and halting policies on renewable energy
[4]. While democracies like Ghana show positive
links between political stability and food production
[9], challenges persist in areas with governance issues
like corruption and weak institutions that hinder the
implementation of the transition to renewable energy
[10; 3]. The effectiveness of democracy in ensuring
food security depends on strong public management
and governance mechanisms [11], economic stability,
and social inclusivity [12].

Empirical evidence highlights the importance of
government involvement in achieving food security and
the transition to renewable energy [1; 7; 11]. Countries
with effective agricultural policies and governance,
such as China and Brazil, have witnessed significant
improvements in food production and renewable energy
generation [13]. Robust government intervention is
crucial for a strong commitment to agriculture and
even a smooth transition to renewable energy, enabling
effective policies, infrastructure development, and
crisis management that ensures food security [7].
Conversely, there are arguments that excessive
government control may result in inefficiencies,
corruption, and mismanagement, impeding the medium
to large-scale transition to renewable energy that will
ensure food production and distribution [9]. Challenges
arise when governance is plagued by corruption or lack
a comprehensive approach, and as such this impedes
policies and programmes which may be formulated
to better the life of the citizens [6; 11]. Effective
government intervention, guided by data-driven

policies and international cooperation, is essential for
addressing the diverse dimensions of food security on
a global scale.

The correlation among food security, renewable
energy, democratic governance structures, and
government expenditure constitutes a pivotal area
of investigation with significant implications for
informing policymakers on cohesive approaches
to foster sustainability, societal well-being, and
democratic principles [3; 9; 13, 14; 15]. A harmonized
strategy involving renewable energy, democracy, and
government expenditure is indispensable for tackling
food security issues in Africa[13]. Nonetheless, skeptics
express apprehensions regarding potential clashes
in resource allocation between renewable energy
ventures and immediate food security necessities,
underscoring the subtle and critical equilibrium
essential in policymaking [14]. Renewable energy
holds the potential to augment agricultural output,
while effective governance is imperative for judicious
resource distribution [13]. Achieving equilibrium
necessitates evidence-driven policies, as evidenced by
the case of Rwanda, where investments in renewable
energy align with sustainable agricultural practices,
yielding positive outcomes for food security [3].

Prior studies have delved into public financial man-
agement of developing countries [11], institutional
designing of food security by instruments of matrix
modeling and value flows synchronization [1] as well
as the nexus between food security and the adoption of
renewable energy [5; 13; 14], and also the influence of
democratic decision-making processes on sustainable
agricultural methods [13; 9]. Nevertheless, there
remains a paucity of research exploring the feedback
mechanisms between food security and the adoption of
renewable energy, along with the issues of governance
and corruption that may affect renewable energy
endeavours and food production directly or indirectly.
This study endeavours to bridge these knowledge
gaps by conducting a comprehensive analysis of the
relationship among food security, the transition to
renewable energy sources, democratic governance
structures, and government expenditure. Through
theoretical and empirical inquiry, this study seeks to
elucidate the connections between these variables and
furnish insights that guide policymakers in devising
integrated strategies to advance sustainability, societal
well-being, and democratic values. Specifically, the
study will:

— evaluate the correlation between renewable
energy integration and increased food security in
Africa;

— investigate the connection between democratic
governance and its impact on food security and,

— assess the effectiveness of government
intervention in achieving food security, identifying key
success factors and challenges.
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A thorough analysis of the links between food
security, transition to renewable energy, democracy,
and government spending, that is characteristic of an
African society, has to be conducted since the topic is
quite complicated. Supporters of food security note
that the approach that is both comprehensive and
incorporates renewable energy to agricultural practices
under democratic government helps to advance
improved food security [16; 17]. Nevertheless, the
opponents highlight some trade-offs and challenges
that food security may bring to the resource allocation
system, which put into context, may pose problems in
realizing this goal [6].

The context that describes the performance of
democracy and renewable energy on carbon emissions
in sub-Saharan African countries is more broad than
specific [16]. This issue may be aggravated as a result
of absence of complete studies performed humbly
concerning the relationship of democracy, renewable
energy and carbon emission in this area. Vegetable
scientists claim there are mixed consequences of green
economy on food security, reflecting differences in
opinions [18]. Besides that, no attention is paid to the
comprehensive needs of the farmers for food agriculture
as well as the resource configuration in the food-energy
nexus and to the integrated solutions that are required to
tackle the multifaceted problems that Africa agriculture
and energy systems are currently facing [18].

The adoption of renewable energy has been
highlighted in Africa, as it has the ability to neutralize
the effects of global warming and to enhance agricultural
productivity [17; 18]. Sustainable and improved access
to energy encourages mechanization, irrigation, and
post-harvest processing particularly due to availability
of the green energy [16]. Kenya and South Africa have
seen better productivity in agriculture as the countries
turned to renewable sources like solar, geothermal,
hydropower for energy [17]. Nevertheless, there is
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a hiccup, including the initial expensive renewable
infrastructure and intermittent energy supply, which
may upset the agriculture. Moreover, the interruption of
the agricultural operations is a potential problem [16].

New public management and democratic
governance positively influences food security by
fostering transparency, accountability, and citizen
participation [3; 11]. Stable democratic institutions, as
seen in countries like Ghana and Botswana, correlate
with improved food security indicators [36]. However,
political instability within democracies can lead to
policy fluctuations and disruptions in agricultural
development, posing challenges to maintaining
effective policy continuity [9].

Strategic government spending, fight against
corruption, and ease of doing business can address food
security challenges amidst Africa's rapid population
growth [3; 15]. However, critics contend that excessive
population growth strains resources, hindering food
security [36]. The transition to renewable energy is
seen as pivotal, yet skeptics argue that initial costs may
divert funds from immediate needs [16]. Democracy
is viewed as beneficial for governance, but detractors
highlight potential instability affecting policies [3].
Scientifically, statistics show a complex interplay,
demanding nuanced strategies [5].

Economic growth stimulates resources for effective
governance, aiding food security and renewable energy
transition [13]. However, critics contend that uneven
wealth distribution can exacerbate food insecurity [13].
The transition to renewable energy is viewed favourably
for environmental sustainability, but skeptics question
its feasibility amidst economic constraints [16].
Democracy is seen as fostering responsible governance,
yet detractors highlight potential policy fluctuations [9].
Africa's challenge lies in harmonizing economic growth
and resource allocation which is expected to positively
affect such issues like food security, renewable energy
adoption, and democratic governance [17; 19].

CPIA Trangparency === Accountabily === Foreign iect vesiment s of GDP) smmmmm= Ease of Ding Busiess Seore

Corruption inthe Public Sector Rating

Food Security

Electoral Demacracy === Renewable Enerqy Plcy Decisions

Temperalure Change === Agriulura Productity == Food Secury

Fig. 1. Conceptual framework
Source: developed by the authors
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Foreign Direct Investment (FDI) can spur economic
growth, benefiting government spending, food security,
and renewable energy transition [11; 16; 19]. However,
critics caution against exploitation risks, potential
misalignment with local needs, and economic inequality
[17]. FDI is seen as promoting democracy, but skeptics
highlight its influence on policy autonomy [13].
Scientifically, FDI statistics indicate both positive and
negative impacts, emphasizing the need for strategic
policies. Africa faces the challenge of navigating FDI
to align with sustainable development goals, ensuring
equitable benefits for food security, renewable energy
adoption, and democratic governance

Also, the ease of doing business is often advocated
for its potential benefits in diversifying food sources
and fostering economic growth and this can improve
food security and support the transition to renewable
energy [14; 20]. However, the vulnerability to global
market fluctuations and unequal distribution of benefits,
potentially exacerbate food insecurity [20]. Trade
openness, although aligned with democratic principles,
faces criticism for potential exploitation and policy
challenges [20]. Trade statistics reveals both positive
and negative impacts, necessitating nuanced strategies
to optimize trade openness in Africa [20].

Africa, in particular, grapples with the challenge of
optimizing trade openness to balance economic growth,
resource allocation, food security, renewable energy
transition, democratic governance, and transparency of
bureaucratic processes for comprehensive development
[20]. To address food security in Africa, reducing delays
in documentation and border compliance is identified
as a critical factor [14]. The study by Bonuedi, et al.
[14] indicates that poor trade facilitation is a significant
driver of food insecurity in Africa, with reductions in
delays promising effective trade facilitation reforms to
enhance food security. Furthermore, the role of informal
food traders in South Africa is highlighted as crucial for
ensuring food security and economic growth, but their
contributions are undervalued and under-supported by
state responses [18]. This emphasizes the need for a
new valuation of the informal sector, recognizing and
building on its contributions to society [19].

The impacts of climate change, particularly carbon
emissions, pose a significant threat to food security
in Africa [17]. Transitioning to renewable energy can
mitigate these impacts and enhance resilience [18].
However, economic challenges hinder this shift, as
highlighted by detractors [17]. Africa faces increased
vulnerability due to climate change, affecting
agriculture [13]. The impact on food security is evident
in Northern and Eastern African regions, where climate
change negatively influences food security levels [13].
A panel data analysis for the period 2000-2012
revealed adverse effects on food security, emphasizing
the need for policy actions to mitigate global warming
and reduce economic impacts [13].

The study in Central Africa conducted a population-
based analysis and forecast that extreme droughts caused
by climate change and the rising mean temperature
will increase cases of hunger in the region [13] In fact,
this research stipulates that food insecurity, childhood
malnutrition, mortality, and infectious diseases become
more likely to occur due to climate effect of economics
and health sector [13]. It is understood that the role of
democracy in policy that promotes the fight on climate
change is participatory but political instability is
risk [17]. Balanced government budgeting in the face of
the climate challenge requires making trade-offs which
means that resources are limited [17]. The issue is to
find the sweet spot of fast-tracking renewable energy
consumption, appealing democracy and choosing the
best budgets to address food security implications as
well as environmental sustainability problems in Africa.

Conceptual framework

FAO [16] defined food security as a condition
whereby individual and community members any time
have both the physical, social, and economic access to
adequate, safe, and nutritionally well balanced foods
to fulfil their daily needs and food preferences bearing
with them active and healthy life path. Regardless
the unrelenting efforts in food and nutrition security
measures, developing countries, in particular, African
countries appear to remain vulnerable to various
challenges of hunger and malnutrition. Firstly, the key
is not simply this availability of all eatable things. If
food security must be attained there can only be active
cooperation between the governments some policies,
and the private agency [1; 11]. The agriculture sector
in African countries has none-stop extension programs
over the years, and essentially, they are each meant to
ensure that a greater number of people within a state are
able to have access to appropriate amount of safe and
nutritious food for their consumption.

In West Africa, for example, Nigeria has the Life
and Non-Life Insurance Bill, National Micro-Finance
Policy, Micro-Finance Act, Micro-Finance Policy,
Micro-Finance Regulation, and others. Ghana also has
Agricultural Diversification Project (ADP), National
Agriculture Research Project (NARP), National
Agriculture Extension Project (NAEP), Food and
Agriculture Sector Development Policy (F In East
Africa for instance, in Kenya there have been programs
like the NAAIAP, the FNSP, and the NALEP. Rwanda
had the NAES, the NAPTTA, and the Ubudehe, among
others. In the Southern Africa regions, countries like
Zimbabwe have the Pfumvudza programs and Tagine
Integrated Agricultural Development Project for
Tunisia among many others

The networking operation between food security,
energy transition to renewable, democracy and
governance make Africa so complicated as it involves
the correlation of different elements is represented in
fig. 1.
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Renewable energy can be defined as those energy
sources that are massive, ever-rising, and naturally
replenished, such as solar, biomass, the heat of the
inner crust of the earth, tides, and wind. Science and
technology play a vital role in the clean-energy segment
as they help avoiding air pollution, water pollution,
and global warming problems through converting
these renewable energy sources into different kinds of
clean and usable energy such as bioenergy, geothermal
energy, hydropower, marine energy, solar energy, wind
energy, hydrogen, and renewable fuels. In developing
countries, over the years, emphasis has been on non-
renewable energy sources like coal, natural gas,
and crude oil as means of attending to such needs as
energy generation, transportation, and most industrial
activities. It has been argued that government and the
private sector in developing countries of Africathrough
commitment to policies and programmes can initiate a
shift from reliance on non-renewable energy sources
to renewable energy sources especially as it affects
agricultural activities. Thereby helping reduce cases of
carbon emission and resultant air pollution from energy
production, ensuring lower energy costs, expanding
access by rural communities, and ensuring enhanced
reliability of the power grid, all aimed at promoting and
sustaining agricultural activities[21].

Government and governance mean an institution
and a process to ensure that the welfare of the citizens
is realized. This well-being can also be achieved
through external assistance. In particular, Astratova
and Toshpulotov in their study [11] emphasize that
external assistance to developing countries can be
effective if such levers as: 1) the application of the
“two-deficit economic growth” model; 2) the appli-
cation of institutional regulation of direct investment;
3) the provision of external assistance to developing
countries that adhere to the “right policy course”. At
the same time, Ejiofor & Udeogu [22] explains that
in a democracy through effective representation, the
power of decision-making is impliedly in the hands
of the people at large, whose voices are heard and felt
on issues affecting the greater populace through their
representatives, elected into political office. Ndubuisi
and Onuama [23], summarised human security with
the 1994 UNDP Human Development Report as safety
from such threats demeaning humanity like hunger,
disease, crime, repression, and other sudden and hurtful
disruptions affecting day-to-day living in homes and
outside homes. It is a fact that the issue of food security
if not addressed by a society can eventually resultin
other threatsdiffering from hunger as mentioned above.
Demands made into the policy boxwhich can be
summarised as human security needs or welfare needs
of the citizenryeventually come out as programmes and
policies which can affect such issues as food security
positively or negatively.
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In most African countries, corruption, political in-
stability, economic mismanagement, and security con-
cerns among others over the years have had gross effect
on issues like food security. In Nigeria between 2011
and 2023, earnest demands were continually made
by the Nigerian populace for the government to show
commitment to decisively addressingthe increasing se-
curity challenges experienced across the nation in cases
of kidnappings, killings, destruction of means of live-
lihood, and others. The lack of commitment by gov-
ernment to address these concerns eventually resulted
inthe inability of farmers in affected areas to go to farm
thus impliedly affecting farming activities resulting in
food scarcity and high cost of food items [3; 17; 24; 25].

Governments have remained primary actors
in the physical, social, and economic aspects of a
nation’s food security [1; 11]. Therefore, any focused
attempt to improve agriculture and impliedly food
security must also consider first and foremost the
role of governance. There must be in play certain
principles of governance, which include participation,
accountability, transparency, effectiveness, and the rule
of law. These should be integral parts of programmes
for agriculture and food security if such are purpose-
driven and targeted to ensure food security.The
relationship between food security and governance can
be supportive or destructive. a food-secure population
can bolster stable governance, whereas a population
faced with food insecurity can destabilize governance.

Governance indicators such as CPIA Transparency,
Accountability, and Corruption in Public Sector
Ratings delineate the governance landscape, exerting
considerable influence on both food security and the
adoption of renewable energy [3; 13]. Higher CPIA
ratings may signal robust governance frameworks,
potentially facilitating improved food provision and a
smoother shift to renewable energy sources. Conversely,
lower ratings might impede progress in these domains
due to issues like mismanagement or corruption.

Representative democracy, a gauge of political
stability and citizen engagement, can mould governance
efficacy and policy choices pertaining to food security
and renewable energy endeavours [9]. Moreover, the
proportion of electricity generated from renewable
sources mirrors a nation's dedication to sustainable
energy practices, influenced by governance frameworks
and public demand.

The Ease of Doing Business Score shapes
investment climates, thereby impacting the inflow of
Foreign Direct Investment (FDI) and, subsequently,
economic stability and food security [20]. Furthermore,
levels of FDI may align with the expansion of
renewable energy infrastructure, contributing to energy
security. Temperature fluctuations, driven by global
environmental dynamics, directly impact agricultural
output, thereby influencing food security.
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The interconnectedness of these variables
underscores the multifaceted challenges and
opportunities confronting African nations. Grasping
these intricate dynamics is essential for formulating
policies that foster sustainability, resilience, and fair
development across the region.

Methodological framework (a panel data analysis)

In our empirical examination, we utilize panel data
methodologies incorporating fixed effects to capture
latent diversity among countries and temporal intervals
[11]. The choice of fixed effects estimation stems
from its capacity to give dependable assessments of
the relationshipbetween food security, the transition
to renewable energy, democracy, and governance in
Africa, while considering unobserved effects unique
to time and country [26; 27]. This approach aids in
alleviating bias arising from variables omitted, thereby
fortifying the resilience of our analysis [9].

To ensure the validity and reliability of our empirical
results, we conduct the Hausman test [28] to determine
the appropriate panel model — fixed effects or random
effects. The Hausman test assists in assessing whether
the fixed effects model is more suitable for our analysis,
contributing to accurate and valid estimation.

The panel data analysis, specifically using fixed
effects, is a crucial methodological choice in our study,
offering a robust framework to explore the dynamics
of research variables over time and across different
countries.

Theoretical framework

The intersection of food security, renewable
energy transition, democracy, and governance in
Africa represents a complex and interdependent
system that requires a critical theoretical framework
for comprehensive analysis. This framework draws
on key theories and concepts from various disciplines
to elucidate the dynamics and relationships shaping
these critical aspects. Political ecology offers a robust
theoretical lens for examining the intricate connections
between social, political, economic, and environmental
factors [29]. This framework posits that environmental
issues, such as food security and energy transitions,
are not just technical problems but deeply embedded
in power structures, political processes, and societal
arrangements. Political ecology emphasizes how
governance structures influence resource distribution,
access, and sustainability.

Using the political ecology framework proposed
by Anser, et al. [30], we argue that communication,
information, and technology adoption (ICT) as well as
governance are the main factors that determine food
security in the West Africa region. The research focuses
on the governing factors, specifically government
effectiveness and corruption control, as the key
contributors in the improvement of food security. Within
the scope of renewable energy transition, the study of
Zakari, et al. [6] mentions the agenda of securing energy
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and it should be the point of attention for policymakers.
Political ecology provides an avenue of analysis of
power relationships in energy resources availability
where socio-economic domains and politics of one
country are factors that influence the energy choices
[3; 26; 31]. The people (citizens) remain stakeholders
in governance and their demands considering the
changing nature of the society represent input made
into the policy system. These inputs after consideration
come out as outputs reflecting policies and programmes
engaged by the government. Considering this, it is
obvious that food security remains one of the earnest
demands of the populace.

Therefore, political ecology will undoubtedly offer
an analytical framework to take cognizance of drivers
that affect the way decision support tools will merge
into decision-making process characterized by food
security. The political ecology framework will also
enlighten on the relationship of democratic governance
structure and the impact of economic processes and
policies as well as evaluate the political dimensions of
energy policies and laws and their effect on economic
growth. Political Ecology is a robust conceptual
foundation for analysing the many dimensions and
inter-relations of food security, renewable energy
transition, democracy and governance in Africa. With
the help of this approach we can better figure out power
dynamics, political processes and environmentally
social complexities which give us the knowledge on
problems and opportunities of the given system.

Empirical model

Based on the theoretical framework, the empirical

model for the study can be formulated as follows:

FSK = f(CPIA, DEM, EDB, FDI, REN, TMP) ... (1)
FSKit = gitB +&, .. 2

Sit=ai+yt+hnm 3)
From equation (2), g, contains the variables to be used
in the model:

FSK, =B, +P,CPIA, +B,DEM , +B,EDB, +B,FDI, +B,REN, +B,TMP, +¢,... (4)

FSK_ is the food supply (kcal per capita per day) for
country i at time t (dependent variable).

CPIA is the CPIA transparency, accountability, and
corruption in the public sector rating for country i at
time t.

EDB_ is the Ease of doing business score for country
iattimet.

FDI, is the Foreign direct investment net inflows
(% of GDP) for country i at time t.

TMP, is the Temperature change for country i at
time ¢.

DEM_, is the Representative Democracy for country
i at time 7.

REN, is the Renewables — % electricity for country
i at time .

g, B is the error term. 709
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The error term &, B can be decomposed as follows:

g, =+hp. (5)

a =0.

y,= 0.
FSK[[ = (XI. +g1.[ +bil’ e (6)
FSKit =Y, + 8 + bit (7)

Where:

a.is the unobservable specific cross-section effects;

v, Unobservable specific time effects;

h,, B is the mutual cross-section time series effect.

Hence, if v, = 0 in equation (7), it signifies a
unidirectional temporally specific effects paradigm.
The amalgamation of equations (6) and (7) infers the
presence of cross-sectional and temporally specific
effects paradigm, denoting a bidirectional fixed effects
regime:

FSK, =+a+u, +h,.. (8)

Equation (8) denotes the stochastic effects paradigm,
wherein 'a' signifies the shared intercept, and the error

term is ¢, = 0, + 4. The bifurcation of the perturbation
into two constituents elucidates the nomenclature of the
model as the error components paradigm.

This framework facilitates the exploration of the
associations between food security and the designated

.
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sectional and temporally-specific ramifications. The
parameters B, B,,..., B, delineate the impacts of the
respective variables on food security. The perturbation
term encapsulates latent factors influencing food
security that evade incorporation within the model.

Where /=1, ..., 50; £ = 2000, 2001 ..., 2022.

The Hausman model [28] serves as a statistical
examination utilized to ascertain the suitability between
the random effects model and the fixed effects model
for panel data scrutiny. It aids researchers in discerning
whether panel data analysis warrants a model
accommodating random effects (random intercepts)
or one incorporating fixed effects (individual-specific
intercepts). The Hausman test [28] statistic is derived
through the following computation:

H = (B" RE-B"FE)[Var(p" EB)—Var(p"FE)]~
1(BARE—B FE) ... (9)

Where:

BARE is the coefficient estimate from the random
effects estimator;

BAFE is the coefficient estimate from the fixed
effects estimator;

Var(B"RE)is the covariance matrix of the coefficients
estimated from the random effects estimator;

Var(B*FE) is the covariance matrix of the
coefficients estimated from the fixed effects estimator.

exogenous variables, encompassing both cross-
Table 1
Description of the variables
Variable Description Source
Food supply (kcal per capita | The average number of kilocalories available UN Food and Agriculture
per day) per person per day for consumption in a Organization (FAO)

country.

CPIA transparency,
accountability, and
corruption in the public
sector rating

A rating system ranging from 1 to 6 that
measures the transparency, accountability, and
corruption levels in the public sector.

World Development
Indicators of the World Bank

Ease of doing business score

A score ranging from 0 to 100 that evaluates the
ease of doing business in a country, with higher
scores indicating better performance.

World Development
Indicators of the World Bank

Foreign direct investment net
inflows (% of GDP)
direct investment.

The percentage of Gross Domestic Product
(GDP) represented by the net inflow of foreign

World Development
Indicators of the World Bank

Temperature change

Celsius.

The change in average temperature over a
specified period, typically measured in degrees

Climate Indicator of
International Monetary Fund

Representative Democracy

Index or score measuring the level of
democracy in a country. A measure of the level
of democracy in a country, often based on
factors such as free and fair elections, political
participation, and civil liberties.

Varieties of Democracy

Renewables — % electricity

The percentage of electricity generated from
renewable energy sources such as solar, wind,
hydro, biomass, and geothermal.

Energy Institute — Statistical
Review of World Energy
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Table 2
Descriptive statistics
FSK CPIA DEM EDB FDI REN TMP
Mean 2188.139 1.596 0.423 10.818 4.432 40.195 1.441
Median 2348.788 2.000 0.397 0.000 2.255 28.266 0.968
Maximum 3588.146 4.500 0.806 81.468 103.337 100.000 27.370
Minimum 0.000 0.000 0.072 0.000 ~17.292 0.000 -1.305
Std. Dev. 836.358 1.440 0.187 21.446 8.712 37.907 3.636
Skewness -1.626 0.011 0.314 1.647 5.089 0.362 6.746
Kurtosis 5.231 1.406 1.992 4.030 38.791 1.541 47.364
Z{Zr’g ue - 759.185 124.052 68.829 581.752 | 67613.98 | 129.489 | 104998.9
Probability 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Sum 2564499. | 1870.500 | 495856 | 12678.770 | 5193.665 | 47108.50 | 1688.158
Sum Sq. Dev. | 8.19E+08 | 2428.951 41.022 538567.8 | 88879.65 | 1682676. | 15478.78
Observations 1172 1172 1172 1172 1172 1172 1172

Source: Authors Computation, 2024.

The test statistic denoted by H adheres to a
chi-squared distribution with degrees of freedom
corresponding to the quantity of coefficients under
estimation within the model. Should the null hypothesis
positing the consistency of the random effects model
be repudiated, it intimates that the fixed effects model
better suits the dataset. The Hausman test [28] aids
scholars in adjudicating between employing random
effects (RE) or fixed effects (FE) frameworks in panel
data analysis contingent upon the assumption regarding
the error structure and the existence of unobserved
individual-specific effects.

Justification of the methodology

The chosen methodological approach for this
study, which involves quantitative panel data analysis
with fixed effects, is well-suited to address the
research questions and objectives related to food
security, renewable energy transition, democracy, and
governance in Africa. Several key justifications support
the selection of this method.

Capturing Temporal and Cross-Country Variations:
Panel data analysis allows for the examination of
relationships between variables over time and across
different countries in Africa. By incorporating fixed
effects, this method captures unobserved effects
unique to each country and period, providing a
more comprehensive understanding of how food
security, renewable energy transition, democracy, and
governance interact within and across nations.

Robustness and Control for Endogeneity. Fixed
effects estimation method in panel data analysis neutral-
izes the endogeneity by specifying a system in which
time-invariant country-specific factors act in order to
complicate the dynamic associations which are inves-
tigated. This way increases the model's sturdiness; it
minimizes the chance of preferences being formed be-
cause of omitted variables or unobserved heterogeneity.

Comparative Analysis. Pooling of panel
analysis data facilitates a hedonic approach towards

the comparison of regions in Africa. By doing this,
researchers will be able to find patterns, trends,
and variations in the relationships between food
security, renewable energy transition, democracy, and
governance. This comparative outlook widens the
generalizability of results and gives an opportunity to
look into regional differences as well as similarities.

Theoretical Framework Alignment. The
methodological approach aligns well with the
theoretical framework drawing on political ecology
to understand the complex interactions between
social, political, economic, and environmental factors.
By employing quantitative panel data analysis, the
study can empirically test and validate the theoretical
concepts derived from political ecology, contributing to
a deeper understanding of the dynamics at play.

Validity and Reliability. Conducting the Hausman
test [28] to determine the appropriate panel model
(fixed effects or random effects) enhances the validity
and reliability of the results. This methodological
step ensures that the chosen model is suitable for the
analysis, contributing to the accuracy of the estimation
and interpretation of the relationships between the
variables of interest.

Data sources, variable description
and empirical results

The study led to the development of data selection
criterion, which focused on African countries, in a
certain time frame, with assurance of data availability,
quality, consistency, and relevance to governance,
democracy, renewable energy, and food security
variables for a holistic and reliable analysis. The data
quality was assured through the use of trusted sources,
a consistent measure of units, and rigorous validation
methods; this notwithstanding, the data limitation
might be the data gaps and the inadequacy of the data in
various countries as well as periods which might affect
analysis robustness.
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Fig. 2. Percentage Distribution of Renewable Energy Generation in Africa
Source: Authors Computation, 2024

The work concentrated on overcoming the limits
that are caused by missing data through imputation,
employing robustness checks, being transparent about
limitations, and making sure the assumptions are clear
for a correct analysis. Given that the rate of missing data
was less than 5 %, they were substituted with zeros as
this substitution has little bearing on regression results.

This study data include information collected
from multiple sources covering 51 African countries,
covering the years between 2000 to 2022. It should
be stressed that the panel comprised from these data
is actually unbalanced and it depicts each country
(and the campaign) in the whole 15 years from the
beginning of the country's creation. The countries
included in the dataset are as follows: Algeria, Angola,
Benin, Botswana, Burkina Faso, Burundi, Cabo Verde,
Cameroon, Central African Republic, Chad, Comoros,
Congo (Democratic Republic), Congo (Republic), Cote
d'Ivoire, Djibouti, Egypt (Arab Republic), Eswatini,
Ethiopia, Gabon, Gambia (The), Ghana, Guinea,
Guinea-Bissau, Kenya, Liberia, Libya, Madagascar,
Malawi, Mali, Mauritania, Mauritius, Morocco,
Mozambique, Namibia, Niger, Nigeria, Rwanda, Sao
Tome and Principe, Senegal, Seychelles, Sierra Leone,
South Africa, South Sudan, Sudan, Tanzania, Togo,
Tunisia, Uganda, Zambia, Zimbabwe, and Lesotho.

The study took into account the specific variables
mentioned in table 1, as depicted in the table below.
The approach to data collection involves the process of
information collecting from several reliable secondary
data sources with an aim of having holistic and typical
data analysis for an in-depth analysis.
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Analysis and discussion of results

This section represents the first part of our data
analysis, and it is dedicated to the presentation of the
variables used in the study, focusing on their minimum,
maximum, average, standard deviations, and the number
of observations for each one of them. This kind of analy-
sis offers, of course, invaluable insights into the current
challenges of sustainable food, renewable energy, de-
mocracy, governance, and related issues within Africa.

Table 2 provides a comprehensive yet under-
standable summary of the descriptive statistics of the
variables: Food Supply (FSK), Corruption Rating on
Transparency and Accountability (CPIA), Represen-
tative Democracy (DEM), Ease of Doing Business
Scores (EDB), Foreign Direct Investment (FDI), Re-
newable Energy Amounts as Part of Total Electricity
Generation (REN).

At the very beginning, food available to consumers
(FSK) is the mean value which stands at 2188.139 kcal
per capita per day and median of 2348.788 kcal. The
lowest value that we have recorded here is 0.000 kcal,
which shows the times of very severe food insecuri-
ty, but the maximum kcal value is 3588.146. The SD
836.358 signifies significant assortments of food sup-
ply between the representative African countries.

Concerning the CPIA, the mean score for waste
disposal, accessibility, and anticorruption in public ad-
ministration is 1.596, whereas the median is 2.000. The
results demonstrate a diverse variety of scores, from the
lowest score of 0.000 to the highest score of 4.500, on
a SEM of +1.440.
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Table 3
Correlation analysis
FSK CPIA DEM EDB FDI REN T™P
FSK 1
CPIA —-0.005 1
DEM 0.219 0.207 1
EDB 0.189 0.116 0.119 1
FDI -0.008 0.118 0.075 —0.040 1
REN -0.014 0.1027 —-0.160 —-0.001 -0.036 1
TMP 0.094 0.068 0.045 0.044 —0.052 —0.064 1
Source: Authors Computation, 2024.
Table 4
Unit root/stationary tests results
Level First difference Decision
FSK 24.2331 87.2978 1(0),1(1)
CPIA —5.5294 —7.68449 1(0),1(1)
DEM —2.66354 —10.6271 1(0),1(1)
EDB —1.35457 -16.374 1(0),1(1)
FDI -2.71442 —12.5128 1(0),1(1)
REN 4.21474 9.03178 1(0),1(1)
T™MP ~10.5137 22519 1(0),1(1)

Note. I(0) and I (1) stationary at level and first difference. Value are Levin, Lin & Chu.

Source: Authors Computation, 2024.

The Mean score for Representative Democracy
(MEAN) of the countries in the region stands at 0.423
which implies Public governance in the countries of
the region. The data is based on a score of zero to zero
point eight, with a lower score as 0.072 and a higher
one of 0.806 and standard deviation is 0.187. In re-
gard to Ease of Doing Business Score (EDB) there is
a greatly large fluctuation with 10.818 of median value
and 21.446 as standard deviation. The range goes from
0.000 to 81.468, which signals different to business and
investment climate in African countries.

FDI show an average percentage of 4.432 of GDP,
corresponding to fluctuation as shown by a stan-
dard deviation of 8.712. The examined range is from
—17.292 % to 103.337 % of GDP so there are noticeable
amount of different values among the observed coun-
tries. The Average of Renewables as a Percentage of
Electricity generated gives us a mean value 0of 40.195%,
meaning a reasonable integration of renewable energy
in the electricity sector. Data varies between 0.000 %
and 100.000 %, with a standard deviation of 37.907
displays the difference in renewable energy adoption.

Temperature Change (TMP) has the central value of
1.441 bugs with quite a high deviation of 3.636. Fig. 2
shows values ranging from —1.305 to 27.370 degrees,
suggesting extreme climatic conditions in Africa differ-
ent from one another.

Skewness and kurtosis show into the distribu-
tional nature of the variables. Skewness and kurtosis
deviations from zero more than ordinary indicate non-

normality in the distribution thus, a careful statistical
analysis should be warranted.

Besides, the Jarque — Bera hypotheses test checks
the normality of the data distribution. The numerical
values assigned to each explanatory variable show that
the null hypothesis of the normal distribution gets re-
jected at a significant value, indicating non-normal dis-
tribution patterns.

The distribution of renewable energy components
amongst the continent of Africa, represented as depict-
ed in fig. 2, indicates some heterogeneity as compared
to the adoption of, and access to, renewable energy
sources. Some countries show commitment in renew-
able energy figures particularly, Burundi, it has gener-
ated an impressive 4.29 %, and the rest Lesotho, Ma-
lawi, Mozambique, Namibia, and Zambia, reach more
than 4 % renewable energy generation. These set of
statistics determine the laudable work that way given
that the energy sourcing method come close to meeting
global environmental goals.

Nevertheless, the world appears to be shaping quite
the picture, which is less bright for some countries than
for others since the majority of them add up to as they
have very minimal efforts put into transitioning into
renewable energy. For instance, Botswana, Comoros,
Gambia, Libya and South Africa have percentages
ranging from 0.00 % to 0.12 %. Therefore, the different
policy landscapes and the implementation issues
throughout the continent to this inequality form the
basis.
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Table 5
Hausman test
Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob.
Cross-section random 52.634 6 0.000
Cross-section random effects test comparisons:
Variable Fixed Random Var(Diff.) Prob.
CPIALEVEL 41.467 21.918 25.554629 0.0001
DEM 852.915 1008.936 15475.713043 0.2098
EDB 4.796 5.042 0.073683 0.3646
FDI 5.726 5.478 0.100675 0.4341
REN 13.364 9.466 0.361677 0.0000
TMP 47.942 27.216 2266.290428 0.6633
Source: Authors Computation, 2024.
Table 6
Panel regression result (fixed effects)
Africa West Africa | North Africa | Central Africa| East Africa | Southern Africa
CPIA 41.467 -3.708 —131.988 63.070 93.739 129.394
[17.702] [21.725] [240.272] [47.485] [33.558] [61.121]
(2.3425)* (-0.171) (-0.549) (1.328) (2.793)** (2.117)*
DEM 852.915 63.689 2080.672 1056.159 784.667 2020.361
[244.639] [347.949] [601.701] [1039.912] [547.923] [778.090]
(3.486)** (0.183) (3.458)** (1.016) (1.432)* (2.597)*
EDB 5.726 5.298 3.311 7.472 4.922 0.547949
[2.2969] [1.408] [3.114] [3.033] [1.514] 1.706645
(2.493)* (3.763)*** (1.064) (2.464)* (3.251)** (0.321)
FDI 4.796 2.596 -23.5706 —2.674 25.790 —15.1173
[0.887] [2.499] [42.998] [5.490] [5.101] [15.597]
(5.409) *** (1.039) (-0.548) (-0.487) (5.056)*** (-0.969)
REN 13.364 14.400 10.568 7.900 16.499 22.716
[1.181] [1.911] [8.096] [2.548] [2.105] [2.346]
(11.312)%** | (7.536)*** (1.305)* (3.100)** (7.838)*** (9.682)***
TMP 47.942 3.728 17.048 31.504 143.118 22.565
[51.025] [92.847] [151.162] [165.798] [98.852] 85.591
(0.940) (0.040) (0.113) (0.190) (1.448)* (0.264)
C 1077.631 1914.781 2105.958 1035.340 202.391 -106.806
[126.440] [273.338] [278.946] [382.076] [253.484] 456.304
(8.523)%** (7.005)*** (7.550)*** (2.710)* (0.798) -0.234
R-squared 0.520 0.608 0.445 0.421 0.582 0.293
Adjusted 0.496 0.570 0.395 0.377 0.557 0.250
R-squared
F-statistics 21.601%** 16.105%** 9.023%** 9.525 %% 22.935%%* 6.828***
Akaike info 15.658 14.753 16.224 15.619 15.743 15.284
criterion
Schwarz 15.904 15.016 16.48062 15.863 15.976 15518
criterion
Hannan — 15.751 14.860 16.328 15.718 15.835 15377
Quinn criter.
Durbin — 0.766 1.170 0.642 0.722 0.706 1.151
Watson stat

Note. Values in () and [] are standard errors and t-values respectively. t-values with ***, *** are statistically significant at 10 %, 5 % and 1 %

respectively.

Source: Authors Computation, 2024.
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As for cases with low originator volumes, the hurdles
of the renewable energies implementation can be
rooted in the limited budgets, ineffective infrastructure,
and dependence on the traditional energy resources.
While some countries with the highest percentage
of renewable energy use are known to give equal
emphasis to renewable energy policy of their nations,
invest in infrastructure on a wide scale and make use
of renewable resources for energy production, there are
some which are small on the same.

Correlation analysis

The table 3 correlation analysis shed a bright
light on the underlined issues, connected to the food
security, renewable power, democracy and government
shortcomings in Africa. The correlation coefficients are
usually ranging from -1 to 1 which are then used to
measure how strong the relationship between pairs of
variables is and how these relationships are directed.

Looking at the category of food supply (FSK),
usually the correlations with other elements show
low levels of significance with coefficients close to 0.
This indicates that food supply does not dependent
correlated significantly on variables studied in this
analysis for instance — CPIA, democratic governance
(DEM), and ease of doing business (EDB), foreign
direct investment (FDI), renewables (REN), and
temperature change (TMP).

The interrelationship among food supply and CPIA
transparency, integrity, and corruption is clearly weak,
and its value is even almost zero (—0.005), suggesting
that food security has no significant linkage with the
degree of public governance. Also, food supply and
other governance relevant indicators, for example,
democratic governance (DEM) and ease of doing
business (EDB) have negligible relationships, pointing
at how these elements might not be of great importance
to the food security outcomes.

The process of FDI and REN bears hardly any
relation to food production, since the amounts of
coefficient are close to zero. This essentially means that
the case of the foreign direct investment in renewable
energy sources may not translate to food security of
African nations intermediary

Under temperature rising or the decreasing (TMP),
food security indicates a slight positive co-occurrence
(0.094). Hence, this depicts the weak link between
climatic variation and food security outcomes.
Nevertheless, the value of the relationship is not
huge which apparently implies that the increase in
temperature may not be the major cause of food supply
fluctuations.

Overall, even though the link found would provide
insights on the possible associations, the weak
associations seen, however, indicate that food security
trends in the African continent are multifactorial and
are not limited to issues covered in this analysis. There
is a few more research that could be done by apart of
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different factors to share a more fine tune view of the
relationship between food security and the renewable
energy and how they relate to the democracy and
governance in the African context.

Pre-estimation analysis: unit root test

Table 4 presents the unit root tests which are
essential whatsoever because they are helpful in the
determination of the stationarity of the time series data
and also they are important in the analysis of the food
security, democracy, governance and renewable energy
variables in the whole of Africa. It is shown that there are
units roots that indicate whether it is a non-stationarity
or not. This information is important because the order
of differencing requires is only determined when the
data is stationary.

For each variable, two statistics are provided: the
first will be categorized into the series level while
the second will be classified into the first difference.
The statistical representation is made in terms of Sign
t-Test of Levin, Lin, and Chu (with the corresponding
t-values); those t-values imply stationarity at the
relevant levels of the data series and differenced data.

Food Supply (FSK): at level, the statistic value is
24.2331, but in first difference, the statistic is 87.2978.
The values imply that the FSK series is there both level
wise and the first difference, notated as / (0) and 7 (1)
respectively.

CPIA, DEM, EDB, FDI, REN, TMP: Yet, the
variables CPIA, DEM, EDB, FDI, REN, and TMP,
have negative statistics on the unit root test, when
assess it for the original level and the first difference.
This suggests that the variables in the first difference
are not with stationary behaviours according to / (0)
or/(1).

Time series analysis requires stationarity of
variables because it allows statistical attributes to
keep the same level as time pass, resulting in less
misleading procedures. The findings mean that the
changing variables do not show any unit root following
the first-difference so they remain stationary. This
lays the ground for in-depth analysis by making the
identification of the correlation between different
variables, the establishment of causal links, and the
development of predictive models become possible.

Panel data model estimation

This section reveals the results obtained from panel
regression analysis. To determine the correlation, we
examined the combined regression assuming consistent
intercepts across nations and years. Additionally, we
assumed different constants for each nation and then
conducted both random and fixed effect regressions.
We used the Hausman test statistic (table 5) to choose
between random and fixed effects. The null hypothesis
suggests that random effects are the preferred model, but
we rejected this in favour of fixed effects. This analysis
primarily investigates whether the unique errors (ui)
are correlated with the regressors. The null hypothesis
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suggests that the unique errors (ui) do not correlate with
the regressors. The random effect approximations can
be found in the appendix.

The panel regression results presented in table 6
offer valuable insights into the relationships between
various economic indicators and food security (FSK)
across different regions of Africa. The fixed effects
model allows for the examination of within-group
variations and provides region-specific coefficients for
each explanatory variable.

In Africa as a whole, higher CPIA scores are
associated with increased food security, as indicated
by the positive coefficient of 41.467. This suggests
that improved transparency and accountability in
governance positively impact food supply.

However, in North Africa, the coefficient of
—131.988 suggests an inverse relationship between
CPIA scores and food security. This could reflect
specific challenges or dynamics within North African
countries regarding governance and food security.

Across Africa, higher levels of representative
democracy correspond to increased food security,
supported by the positive coefficient of 852.915.
Democratic governance structures may facilitate
better resource allocation and policy implementation,
positively affecting the food supply.

Notably, East Africa exhibits a particularly strong
positive relationship between representative democracy
and food security, with a coefficient of 784.667.

Positive coefficients across most regions indicate
that improvements in the ease of doing business
generally coincide with enhanced food security. For
instance, in West Africa, a positive coefficient of 5.298
suggests a favourable impact of business-friendly
policies on food supply.

Notably, Central Africa demonstrates a weaker
relationship between ease of doing business and food
security, with a coefficient of 3.311.

In Africa overall, higher levels of foreign direct
investment are associated with improved food security,
as indicated by the positive coefficient of 4.796.
Foreign investment inflows may contribute to economic
development and infrastructure improvements,
positively impacting the food supply.

However, the negative coefficient in North Africa
suggests a potential discrepancy in the relationship
between FDI and food security within this region.
Across all regions, higher percentages of electricity
generated from renewable sources are positively
associated with food security. Southern Africa, with a
coefficient 0f 22.716, exhibits the strongest relationship
between renewable energy integration and food supply.

While temperature change does not show consistent
significant effects on food security across regions, East
Africa exhibits a positive relationship, with a coefficient
of 143.118. This suggests that climatic variations may
play a more significant role in food security dynamics
in this region.
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Summary and conclusion

The study discovered that:

— higher transparency and accountability, as
indicated by CPIA scores, generally correspond to
increased food security across Africa;

— stronger representative democracy is positively
associated with improved food security, particularly
notable in East Africa;

— improvements in the ease of doing business
tend to positively impact food security, although the
relationship varies across regions;

— increased FDI levels generally coincide with
enhanced food security, except for some discrepancies
observed in North Africa;

— higher percentages of electricity generated from
renewable sources are positively associated with food
security, with Southern Africa showing the strongest
relationship;

— while temperature change does not consistently
impact food security across regions, East Africa stands
out with a positive relationship between temperature
variations and food supply.

Increased transparency and accountability in
governance will thus strengthen public trust and
confidence in the government institutions. It may
also result in such things as prioritizing agricultural
development funding, improved management of food
distribution, and reduction of corruption among players
of the food supply chain.

Besides advocating for transparency and good
governance, we do not think that this is enough
addressing root causes to food insecurity. Corresponding
challenges like inadequate infrastructure, little
representation in markets, and uneven distribution of
resources also need our attention.

Reinforcing democratic representation will enable
community members to voice their opinions and will
expose them to participatory decision making which
values food security issues. Democratic institutions can
make it possible to carry out policies that are aimed at
addressing the needs of members of vulnerable popula-
tion and promote sustainable agriculture opportunities.

Overdependence on representative democracy
only by paying less attention to strong institutions and
the importance of institutional continuity. Disorder
of political and leadership changes may precede the
development of long-term policy whose aim is the
improvement of the food security. This may lead to
inconsistency and efficiency of the policy.

Simplifying business environment for better
performance might help to draw investment,
accelerate economic development, generate jobs and
eventually improve the food security status. Enhancing
administrative procedure and having less onerous
regulation can foster entrepreneurship and innovation
of the agriculture sector.
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Putting simplicity of doing business reforms at
the top of the list may worsen the inequality, and
marginalize the small-scale farmers and the rural
communities. Policies which target mainly the needs
of big corporations or wealthier investors can be
ineffective since they may not address the problems
grassroot farmers’ face and the structural impediments
to agricultural productivity.

Higher inflows of FDI cause capital, technology,
and know-how to come in; this is needed to
update agricultural methods supported with better
infrastructures and increased market access. Through
strategic partnerships as well as knowledge transfer
and innovation collaborations with foreign investors
can promote sustainable agricultural development rate.

The problem is that this search might choose
the benefit of earnings over those of society and
the environment. One possible negative effect of
foreign direct investment projects is land grabbing,
environmental degradation and displacement of local
communities if FDI projects do not carry out regulation
and are not brought in line with national development
priorities.

From eliminating fossil fuels to attenuating
the effects of climate change, and to consequently
improve energy security, which is a key to agricultural
sustainability, investing in renewable energy
infrastructure does all of these. Using renewable energy
like solar-based irrigation practice enhances capacities
and the ability to adapt to changing climate patterns.

On one side, renewable energy integration appears to
be a necessary shift, but there might be implementation
constraints like higher initial capital costs, technical
limitations, and poor investment incentives in place.
The unbalance of renewable energy resources and the
lack of efficient grid infrastructures contribute to the
marginalization between urban and rural regions.

Awareness of the influence of heat on food security
will guide for the adoption of appropriate adaptation
measures and the strengthening of resilience.
To alleviate the negative impacts of temperature
variance on agricultural production, investing in
the implementation of climate-approved agriculture
methods such as crop diversification and early warning
systems will be very helpful.

Although implementing adaptive measures can
lead to the prevention of temperature change caused
by local changes but the international factors such as
global greenhouse gas emissions is the root reason of
the climate change. The efficient act against climate

change relies on international cooperation, policy
synchronization, and the collective effort of everyone
to cut down emissions and control the increase of the
global warming.

Recommendations

Based on the findings from the regression analysis
and their critical implications, several recommendations
emerge for policymakers in addressing food security
challenges across Africa:

Enhance Governance and Transparency. Set in
place policies to guarantee effective mechanisms for
checks and balances to transform and build institutions
in countries. Ensure anti-corruption measures that
exist in the food distribution chain, restore trust at the
public institutions, and provide for equitable resource
allocation for agriculture.

Promote Democratic Institutions. Emancipate
democratic frameworks that put to the front those who
are vulnerable in society and use lasting agricultural
policies as an example. Incorporate local people and
other stakeholders in participatory decision-making
features to reflect the disparate needs and perceptions
of the diverse population in the local communities.

Streamline Business Regulations. Initiate reforms
aimed to support the business environment primarily in
agricultural sector. Present more simple administrative
processes, less regulation and offer various programs
that can sustain cooperation to small-scale farmers and
rural entrepreneurs in order to give them an access to
markets, finance and technology.

Attract Responsible Foreign Investment. Support
the investment that downplays the consequences on
the national priorities and produces for a development
scholarship in agriculture. Assure sufficient legal
mechanisms and precautions of land grabbing,
environmental degradation, and social displacement.

Promote Renewable Energy Integration. Set
up renewable energy networks for the purposes of
sustainability in powering agricultural operations and
ensure energy security for farming activities. Place
more emphasis on embracing climate-smart agriculture
technologies for sustainable farming, like solar-powered
irrigation systems and agroforestry practices, as they
help to withstand the impacts of climatic hazards.

Invest in Climate Resilience. Conceive adaptive
strategies and resilience-based techniques tailored
to the severity of temperature variations and climatic
instabilities on crop yields and production. Provide
financial support to climate-honouring crop seed lines,
rainwater harvesting setups and crop loss prediction
systems to be prepared to the climate-related hazards.
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