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HayuyHnas crarbs

COBPEMEHHBIE ACHEKTbI ITPOBEJEHU S MEJIMOPALTUA JIJIS
HENCHOJIB3YEMbIX 3EMEJIb CEJIBCKOXO3AUCTBEHHOI'O
HA3BHAYEHUA

A.A. BasnoBa

HpkyTckuii rocy1apCTBEHHBIN arpapHbiii yHUBepcuTeT uMeHu A.A. ExxeBckoro, Moniooeorchbiil,
Upkymckui pation, Upkymckas obaacms, Poccus

Annoramusi. Kak B Poccuiickoii denepanuu B 1eiaom, Tak 1 B CubupckoM (denepaibHOM
OKpyTe, a Takke B MpKyTckoil 00IacTH 3HaYUTENbHBIC IUIOMIAAN 3aHUMAIOT HEUCIOIb3yeMbIe
3eMJIM PAa3HOTO0 HAa3HAYCHUS, BKIIIOYAIOIIME CEIbCKOXO3SMCTBEHHBIE YTrOJbsd M TMaIlHIO. Tak,
2016 romy Ha Hux mnpuxommwiock 51.85 wmmH. ra (13.6%) or of0mel TuIOmAM
CEJIbCKOXO03SUCTBEHHBIX 3eMelb, B 2017 r.- 46.41mmH. ra (2.5%,), a B 2018 rony — 43.99 muH. ra
(11.38%).K coxanenuto, K HacTOSILIEMY BPEMEHH, OHU B 3HAYUTENILHOM CTENEHU SIBIISIFOTCS
3apOCHIUMU JIECOM, OT/EIIBHO CTOSIIIMMH JEPEBBSIMU, MEIKOJIEChEM, KYCTAPHUKOM, MOKPBITHI
KOYKaMH, MHSIMH M 3aCOpEHBbl KaMHSAMH. {7 BOBJIEUEHHUS B CEIHCKOXO3SHCTBEHHBIN 000pOT
CEIbCKOXO3SMCTBEHHBIE YIrOJbS M TNalIHSA HYXJAIOTCAd B MPOBEAECHHH COOTBETCTBYIOIIHUX
MEJTMOPAIIMOHHBIX MeponpusTuil. [IpoBeNeHHBIMU HWCCIEIOBAHUSMHU YCTAHOBIIGHO, 4YTO 34
ucciemayeMbrit nepuos ¢ 2016 mo 2018 rr. B pernoHe He HAOIIOAETCS YCTOWYNBON TEHCHITUHU K
CHUKEHUIO HEUCIIOIb3YEMBIX CEIbCKOXO35MCTBEHHBIX 3€MENb M JUHAMUKY ATHX ILUIOIIAJEH B
2018 romy crneayeT CYMTATh MOJOXKHUTENbHOW. OCHOBHOE paspelieHre MpoOIeMbl BO3ZMOXKHO
MyTeM TMPOBEJEHUS KYJIbTYPTEXHUYECKON Mennopanuu. Bmecte ¢ TeM, HEUCIOJIb30BaHUE B
000pOTe MAIIHU U IPYTUX CETHCKOXO3SUCTBEHHBIX YIOIUM, MPOUCXOIUT IO Pa3HBIM MPUUUHAM:
pa3BUTHE HETATUBHBIX ITPOLIECCOB 3a CUET 3apacTaHUs JIECOM M 3aKyCTapUBaHUs, PEKPAILECHUE
JEATEIbHOCTH CEJIbCKOXO3SMCTBEHHBIX MNPEINPUATUN, MHUTPALMOHHOIO OTTOKA CEIbCKOI0
HaceneHus. Kpome TOro, OCHOBHBIM CACPKUBAIOIIUM (PAKTOPOM B PErHOHE SIBISACTCA
OTCYTCTBHE TEXHHUYECKHX U (UHAHCOBBIX BO3MOXKHOCTEH Y  CEIbCKOXO3SMCTBEHHBIX
TOBapOMpPOU3BOIUTENEH, YTO HE TMO3BOJSET BOBIEKaTh B O0OpPOT JONTOE BpeMs
HEUCTIONB3YEMBIX 3€MENlb  CeIbCKOXO3HCTBEHHOTr0 Ha3HaueHus. [losTomy HeoOXoaumo
pa3zpabaTheiBaTh ¥ MPUHUMATh MEphl TOCYJApCTBEHHOW TMOJICPKKH B paMKax QeaepaabHOiM
nporpaMmsl ‘“‘PazButre menmopatuBHOro koMmiuiekca Poccun™ Ha nepuong 2019-2025 rr.
KiroueBble cioBa:  Heucnonv3osamHvie  3eMAU  CENbCKOXO3AUCMBEHHO20 — HA3HAYEHUS,
soseuenue 8 000pom, Kyi1bmypmexHuieckas Meruopayus

Jasi nurupoBanmsi: basHoBa A.A. CoBpeMEHHBbIE AaCleKThl MPOBEIACHUS MEIHOpAIMU IS
HEHCIIOJIb3YEMBIX 3€MENb CEIIbCKOXO3SMCTBEHHOTO Ha3HaueHus. ‘‘Hayuno-npaxmuueckuti dcypHan

“Becmmnux UpI CXA”. 2020;101:8-13. DOI: 10.51215/1999-3765-2020-101-8-13.
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Research Article

MODERN ASPECTS OF CONDUCTING RECLAMATION FOR UNUSED
AGRICULTURAL LANDS

Anna A. Bayanova

Irkutsk State Agricultural University named after A.A. Ezhevsky, Molodezhny, Irkutsk district,
Irkutsk region, Russia

Abstract. Both in the Russian Federation as a whole, and in the Siberian Federal District, as
well as in the Irkutsk Region, significant areas are occupied by unused land for various
purposes, including agricultural land and arable land. So, in 2016 they accounted for 51.85
million hectares (13.6%) of the total area of agricultural land, in 2017 - 46.41 million. ha
(2.5%), and in 2018 - 43.99 million ha (11.38%). Unfortunately, by now, they are largely
overgrown with forest, detached trees, small forests, shrubs, covered with hummocks, stumps
and littered with stones. In order to be involved in agricultural circulation, agricultural land and
arable land need to take appropriate reclamation measures. The conducted research has
established that for the studied period from 2016 to 2018 in the region, there is no steady trend
towards a decrease in unused agricultural land and the dynamics of these areas in 2018 should
be considered positive. The main solution to the problem is possible by carrying out cultural and
technical reclamation. At the same time, the non-use of arable land and other agricultural land in
circulation occurs for various reasons: the development of negative processes due to
overgrowing with forests and shrubs, the termination of the activities of agricultural enterprises,
the migration outflow of the rural population. In addition, the main limiting factor in the region
is the lack of technical and financial capabilities of agricultural producers, which does not allow
the use of unused agricultural land for a long time. Therefore, it is necessary to develop and take
measures of state support within the framework of the federal program "Development of the
reclamation complex of Russia" for the period 2019-2025.

Keywords: unused agricultural land, involvement in circulation, cultural reclamation
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BBenenne. B komIekce MNPOBOAUMBIX MEPONPUATHNA IO MOBBILIEHUIO
IPOAYKTUBHOCTH W YCTOMYHMBOCTH CEJIbCKOXO3SMCTBEHHOIO IPOU3BOJICTBA,
Ba)KHAs pOJib OTBEJICHA MeNMopaluu 3eMensb [6, 5, 9]. Takum obpazom, pobdiiema
BOBJICUEHUS] B CEJIbCKOXO3SIMCTBEHHBI OOOPOT HEUCIONb3YEMBIX 3EMEb,
YBEJIMYEHUS] 00BEMOB CEJIbCKOXO3SMCTBEHHOIO MPOM3BOJCTBA 3a CYET 3TOr0 U
MOJIYYeHHUs] BBICOKOKAQYECTBEHHOW MPOAYKLMH SBISIETCS OJHOM u3 Haubosee
aKTyaJIbHBIX 3aJa4 COBPEMEHHOI'O CelIbCKOoro xossicrea Poccun. Ee pemienne
BO3MOXKHO IIyTEM OCYLIECTBJIECHHUS KYJBTYPTEXHHUECKUX MEJIUOPATUBHBIX
MEPOIIPUATHUN, KOTOPBIE BKIIOYAKOT: HU3KOPYEBKY JieCa MU IMHEHW, pPAaCUUCTKY
KyCTapHHUKa, OYMCTKY MTaXOTHOI'O FOPU30HTA OT JIPEBECHUHBI U BAIIyHOB, CpPE3aHUE
KOouek, yOOpku KamHeH, rmiaHupoBku. [lepBuunas 00paboTka BHOBb OCBAUBAEMBIX
3eMellb BKIII0UAET KOMILUIEKC PabOT, TEXHOIOTUSI KOTOPBIX 3aBUCUT OT MPUPOIHBIX
ycnoBuil. OOpabOTKOM MOYBBI JIOCTUTAIOT pPa3pyLICHUs] JIEPHHUHBI, CO3JIaHUS
NAaXOTHOTO CJOS C OJaronpusiTHBIMM ISl CEIbCKOXO3SHUCTBEHHBIX KYJIBTYP
CBOMCTBaMU. ITO TpeOyeT BIIOKEHHUSI OOJIBIINX MATepUATbHBIX W (DMHAHCOBBIX
3arpar.
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Heap — mnOpoaHANIU3UpPOBAaTh  COBPEMEHHBIE  ACMEKTHl  MPOBEICHUS
MEJIMOPATUBHBIX MEPONPUITUN JISI BOBJICUCHUSI B OOOPOT HEUCIOJIB3YEMBIX
3eMellb CeITCKOX035MCTBEHHOT0 Ha3HaueHus B MpkyTckoil oGmactu.

O0bekT M MeTOoa wHccjienoBaHusi. B kadecTBe 00BEKTa HCCIEIOBAHUS
BBIOpAaHbl HEUCIIOJIb3YEMbIE 3E€MJIM  CEJIbCKOXO3SMCTBEHHOIO Ha3HAYeHUs B
Upkyrtckoit obnactu. Hcmonb3oBaHbl METOJbI aHanmu3a UWHOOpMAIMU U
CTaTUCTUYECKOM 00pabOTKH.

Pesyabtarbl M o0cyxaenue. [lo nanHeiIM MuHHCTEpCTBA CEJIBCKOTO
xo3saiictBa P® [6, 7, 8] ma Hewcmoab3yeMble 3€MIIH CEIbCKOXO3SHCTBEHHOI'O
Ha3HAYEHUS, HECMOTPSI Ha HAMETUBIIYIOCS TCHACHIIUIO K CHUKEHUIO, TPUXOIATCS
3HAYMTEIbHBIC  TeppuTopun  (Oosee 11% ot  oOwmel  miomanu
CEeILCKOXO03SUCTBEHHBIX 3eMelb). Ha Hux B 2016 roay mpuxommioch 51.85 murH.
ra (13.6% ot oOriei miomaan CeabCKOX03IMCTBEHHBIX 3eMelb), B 2017 romy —
46.41min. ra (12.5%), B 2018 rogy — 43.99 min. ra (11.38%).

B nenom, B CubupckoM ¢denepaasbHOM OKpPyre IUHAMUKa pacrpeiesiCHUs
HEUCIOJb3yEMbIX 3€MEJb CEIbCKOXO3SIMICTBEHHOIO HA3HAYEHUS HEOJHO3HAYHA.
Tak, MIPOMU30ILIO0 yBEIUYECHUE IO HEUCTIOb3yEeMbIX
CEIIbCKOXO03SMCTBEHHBIX 3eMelb B 2017 roay (Ha 596.76 ThIc. Ta), a B 2018 romy
camwkenne (Ha 3035.71 ThIC. Tra), amwIoONIaghb HEHCIOJIB3YEMbIX 3EMEIb
CEIbCKOXO3SIMCTBEHHOIO  HA3HA4YeHUs CcocTaBisieT okoimo 7500 TwIC. Ta
(Tabmuma 1).

Tabnuna 1—- IlmnaMuka pacnpeieieHlsi HEMCIOJIb3yeMbIX 3eMeJib
CeJIbCKOXO03511ICTBEHHOI0 Ha3HAYEHHUA 10 (peepajbHbIM OKpyram Poccuiickoi
denepanuu, ThIC. I'a
Table 1- Dynamics of the distribution of unused agricultural land by federal districts
of the Russian Federation, thousand ha

®denepanbHble oKpyra Poccuiickoit @enepanun

Hentpans- | CeBepo- | HOxusbiii | Cesepo- | IlpuBon- | Ypanb- | Cubup- | [lanbHeBoc-
HBIN Saman- Kaska3- JKCKHI CKUH CKUH TOYHBIN
HBIN CKUH
2016 rox
7460.26 4069.10 | 3805.54 211.45 | 13450.59 | 3863.41 | 9881.23 9110.43
14.4%* 7.8% 7.3% 0.4% 25.9% 7.5% 19.1% 17.6%
2017 ron

7936.48 | 6303.03 | 3152.9 118.76 7346.6 | 4913.85 | 10477.99 | 6165.10
22.79% 20.27% 8.88% 0.83% 12.77% 9.9% 10.8% 9.47%

2018 rox

7459.91 | 6396.29 | 2915.39 | 110.779 | 7884.42 | 5866.54 | 7442.28 5901.49
21.49% 18.95% 8.18% 0.78% 13.73% | 11.83% | 8.76%% 7.74%

* % ot o01el mIoNaan 3eMellb CelIbCKOX035ICTBEHHOr0 Ha3HaueHus B Poccun
B Hpkyrckoil 0o0xacT Mmiomaab HEMCIOJIb3YEMbIX CEIbCKOXO03IUCTBEHHBIX

3eMeNb octaeTcs cymectBennoi [1, 2, 10], B wactHoctH, B 2017 roay CHHUXKEHHE
okazanoch Ha 2.02%, a B 2018 rony Hamonanock yBenuuenue Ha 0.45% (tabu. 2).
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Tabnuna 2 —/[uHAMHKA MJI0IIAAU HEHCIOIb3YeMbIX 3eMeJIb CeJIbCKOX0351iiCTBEHHOT 0
Ha3HavyeHusi B Upkyrckoii 061acTu

Table 2 - Dynamics of the area of unused agricultural land in the Irkutsk region

Bcero 3emenns
CEIbCKOXO03SCTBEHHOTO
Ha3HA4YE€HHUs, ThIC. Ta

HCI/ICHOHBSYGMBIG 3€MJIN
CENBCKOXO03iICTBEHHOT'O
Ha3Ha4YCHM, THIC. I'a

Hewucnonszyempie 3emiu
CEJIBCKOX O3S MCTBEHHOIO
HasHadeHus, %

2016 ron
2 865.68 706.35 | 24.65
2017 rox
2 884.042 652.545 | 22.63
2018 rox
2 879.369 664.570 | 23.08
B cTpykTypy 3€Menb  CEIbCKOXO3SMCTBEHHBIX YIrOAWM MO  BHJAM

WCITOJIb30BAHUS BXOJST: TAIIHS, TAacTOUINA, CCHOKOCHI, MHOTOJICTHUC HACaXKICHHSI
U 3aJIekKb. B JWHAMUKE IUIONIAJM HEHMCIIOIB3YeMBIX CEIbCKOXO03HCTBEHHBIX
YrOAui pEerruoHa IIOBTOPSETCS Takas K¢ TEHICHIMSA, YTO W B IIEJIOM II0
HEHCITOJIB3YEMBIM 3E€MJISIM CEJIbCKOXO3SMCTBCHHOT0 HA3HAYCHHS W IO ILIOIIATH
HEHUCIOIb3yeMol nanrau (tadi. 3, 4).

Tabnuna 3 — luHaMuKa NJIOIAAM HEHCII0JIb3yeMbIX €eJIbCKOX03SICTBEHHbIX YTOAUM

B UpkyTckoii o61acTu

Table 3 - Dynamics of the area of unused agricultural land in the Irkutsk region

Bcero mioianm
CEJILCKOXO03AHCTBEHHBIX

Hewucnons3zyemslie miomaam
CEJILCKOXO03AHCTBEHHBIX

Hewucnons3zyemslie mionmanm
CEJILCKOXO03AMCTBEHHBIX

YTOJIUH, THIC. T'a YTOJIUM, THIC. T'a yroaui, %
2016 Tox
2 379.39 | 706.35 | 29.69
2017 rox
2385.839 | 652.545 | 27.35
2018 rox
2 381.328 | 664.570 | 27.91

Tabnuma 4 —/IluHaMuka MJI0IIAAM HercnoJib3yeMoii namnu B UpkyTcekoii o61acTu
Table 4 - Dynamics of the area of unused arable land in the Irkutsk region

Bcero mmomaau namrsau,

Hewucnonsizyemas nmiomanb

Hewucnonszyemas momanb

TBIC. T A=y, THIC. T'a mamsau, %
2016 rox

1610.74 | 706.35 | 43.85
2017 ron,

1612.417 | 652.545 | 40.47
2018 rox

1 608.465 | 664.570 | 41.32

Heucnonb3oBaHne CeNbCKOXO3SIMCTBEHHBIX 3eMelib B MpKyTckoil obsactu
IIPOUCXOJUT B CUJIY Pa3HbIX PUYMH, TAKUX KaK:

pa3BUTHE

HCTaTUBHBIX

IPOIIECCOB

AHTPOITIOTEHHOMW JIETPalalluy 3€MEJIb;
— 3aKPBITHE CEJIbCKOXO03AMCTBEHHBIX PENIIPUATHI;

BCJICICTBHE

IIPUPOJHOMN
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— MUTPALIMS U €CTECTBEHHAS YOBUIb HACETIEHUS CEIbCKUX TEPPUTOPUIL;

— HEMMEHHUE TEXHUYECKUX U (PMHAHCOBBIX BO3ZMOXKHOCTEH JIsI BOBJICUCHUS B
000pOT 3eMellb CEIbCKOX035MCTBEHHOTO HAa3HAUCHHUS.

B Hacrosimiee BpeMs KpalHss TNpUYMHA W3 [EPEUUCICHHBIX SIBISETCS
OCHOBHBIM CJIEPKUBAIOIIUM (DAaKTOPOM BOBJICUEHHSI B 00OPOT HEUCIIOIb3YEMBIX
CEJIbCKOXO3sUCTBEHHBIX 3eMelb [3, 4].

3aximwuenune. B Upkyrckoii o0nactu He HaOMIOJaeTCs YCTOWYMBOM
TEHJECHIIMM K CHUXCHHUIO HEHUCIIONb3YEeMbIX 3€MeJb CEIbCKOXO3SICTBEHHOTO
Ha3HAYEHUS M, B YACTHOCTH, CEJIIbCKOXO3SIMCTBEHHBIX YrOJWWA W MAIIHU, OoJee
toro B 2018 roxy Habmomancs poct Ha ypoBHe O6oisee 0.5%. OgHako, TpHHSTHIC
nporpammsl “Pa3zButre menuopaiuu 3eMelb CeIbCKOX035MCTBEHHOTO0 Ha3HAYCHUS
Poccun” wm “Pa3BuTme Menmopauuu 3eMeNb CelbXO03HazHaueHus: WpkyTckoi
obnactu” Ha 2014-2020 rr., nmoka He npuHecau oxkugaeMoro sddexra. [loaromy
JUIsL BOBJICYEHHUS] B OOOpPOT HEHCIHOIb3YyEMbIX CEIbCKOXO3SHCTBEHHBIX 3€MEJb C
LEIbI0 00eCreYeHHs] MPOIOBOJILCTBEHHOM 0€30MacHOCTH PErMOHAa U YBEIUYCHUS
00BbEMa NPOAYKIMH PACTEHUEBOJICTBA HA MEIMOPUPYEMBIX 3€MIISIX HEOOXOJHMBI
JanbHeimas pa3padoTka U MPUHATUE JOMOJHUTEIBHBIX MEp TOCYJIapCTBEHHOMU
NOAJCPKKM B paMKax nporpaMmsl “Pa3sBuTHE MENMOpPATHBHOTO KOMILIEKCA
Poccun” na nepuon 2019-2025 rr.
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ATPOOKOHOMUYECKAS 9@PEKTUBHOCTD IIJIOJOCMEHHbBIX
CEBOOBOPOTOB C CUAEPALIMEU U ®PUTOMEJIMOPAIIUEN

H.H. ImuTtpuen

WpkyTckuii rocyaapcTBeHHBIH arpapHblii yHuBepcuTeT uMeHu A.A. ExxeBckoro, Monooeoichbi,
Upkymckuii pation, Upxymckas obnacms, Poccust

Annoramus. [IpoBoaunack arpo’KOHOMHYECKass M SHeprerudeckas oueHka 3(hGeKTUBHOCTH
KOpMOBBIX ceBooOopoToB ¢ 20% u 40% HachIIEHHEM CXeM 4YepeloBaHHs KyJIbTYp KJIEBEPOM
ayroBbIM. MccnenoBaHusl OCYILECTBISUIUCH B ISTUIONBHBIX CEBOOOOPOTaxX C 4YEpeJOBaHUEM
Pa3HbIX CEJIbCKOXO3MCTBEHHBIX KYJIBTYp: KyKypy3a — rudpun “F-17, “Monnasckas 215”; knesep —
“Tynynckuit”; oBec — “PoBecHuk”, ssumenb — “Ava”. [1nomaap mons SKCepuMeHTaIbHBIX (OTHOM
OIBITHOM JAENSHKH) — 156 M (44.5%3.5), yuernout — 80.5 M (23%3.5). IIpomomKUTEIbHOCTD
uccnenosanuii 10 siet (1Be 3aKOHYEHHBIE poTalMK). B mpoliecce SKCepUMEHTOB YCTaHOBJIEHO, UTO
IUIOLA/Ib JIMCTHEB 3aBHCENAa OT BHUJOBOIO COCTaBa BO3JIENIBIBAEMBIX CEJILCKOXO3HCTBEHHBIX
KyJabTyp. [IpOMyKTUBHOCTB CENbCKOXO3SHCTBEHHBIX KYIBTYp B IUIOJIOCMEHHBIX CEBOOOOPOTAX
3aBHUCeNIa KaK OT BIIMSIHUS OTIOPHBIX KYJBTYP, KAKUMU SIBJISIOTCS KYKYpy3a, OJHOJIETHHUE TPaBbl, TaK
U OT cpenooOpasyromield poiu KiIeBepa JYrOBOTO, BBIMOJHSIONIETO POJb CHICPATIBHOTO H
(UTOMENMOPATUBHOTO PACTEHMS], BIMSIOLIETO Ha YPOBEHb IIJIOA0POIUS IIOYB U CIIOCOOCTBYIOILETO
MOBBIILICHUIO YPO’KaHOCTM M KauecTBa MPOM3BOAMMON mpoaykiuu. [lonoxkurtensHas poib
0000BBIX KyJIBTYp B CEBOOOOPOTaxX TECHO CBs3aHA C JKM3HEAEATEIBHOCTBIO KITyOEHBKOBBIX
OakTepuii, ¢ KOTOpbIMU O00OOBBIC PACTEHUSI HAXOMASTCS B TECHBIX CUMOMOTHUYECKUX OTHOIICHUSX.
KonmuuecTBo ki1yOeHHKOB Ha KOPHEBOH CHCTEME KJeBepa JIyrOBOIO 3aBHUCENI0 OT KPAaTHOCTU HX
UCIIOIb30BaHus. J[0Ka3aHO, YTO MCHOJIB30BaHME B IUIOJJOCMEHHBIX CEBOOOOPOTaX BBICOKOIO
HKOJIOr0-OMOJIOTMYECKOTO TMOTEHIMa a KieBepa JIyrOBOIO IO3BOJUT CO3/ATh MOJOKUTENbHBIH
0araHC OpraHMYecKOro BEIIECTBA. YCTAHOBIEHO, YTO IMPU OJHOPA30BOM BKIIOUEHHH B CXEMY
YyepeoBaHMs KyJIbTYp KJIEBEpa JYyroBOTO, B MOuYBY mocTymnano 19.0 1/ra cBexxkell opraHudeckoit
Macchl, PU YBEIMUEHNUH 10 ITOCeBOB Kiieepa 10 40% oHo Bo3pocio B 2.2 pa3a u coctaBuio 40.4
T/ra. B ycnoBusx Ilpenbaiikanbsimpumenenne ceBoobopoToB ¢ 20-40% HachllleHHEM KIeBepa
JYTOBOTO TIO3BOJIMJIO TOJMYYIHUTH ypoxkaid kopMmoB — 3.3-3.9 1/ra K.el., BHECECHHE MHHEPATBHBIX
ynoopenwii — 3.6-4.0 1/ra x.e.

KiroueBble clioBa: ceaoobopom, Kiesep n1y20801, cuoepayus, pumomenuopayust

Jas uutupoBanusa: [Imutpue H.H. ArposkoHoMmuueckass 3QeKTUBHOCTH IJIOJIOCMEHHBIX
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ResearchArticle

AGROECONOMIC EFFICIENCY OF FRUIT CROP ROTATIONS WITH
SIDERATION AND PHYTOMELIORATION

Nikolay N.Dmitriev

Irkutsk State Agricultural University named after A.A. Ezhevsky, Molodezhny, Irkutsk district,
Irkutsk region, Russia

Abstract. An agroeconomic and energy assessment of the efficiency of forage crop rotations with
20% and 40% saturation of crop rotation schemes with meadow clover was carried out. The
researchwere carried out in five-field crop rotations with alternation of different crops: corn - hybrid
“F-17, “Moldavskaya 215”; clover - "Tulunsky"; oats "Rovesnik", barley - "Acha". The area of the
experlmental field (one experlmental plot) is 156 m? (44.5 x 3.5), the counting area is 80.5 m* (23 x
3.5). Duration of research 10 years (two completed rotations). During the experiments, it was found
that the leaf area depended on the species composition of the cultivated crops.The productivity of
agricultural crops in fruit-rotation crop rotations depended both on the influence of supporting crops,
such as corn, annual grasses, and on the environment-forming role of meadow clover, which plays
the role of green manure and phytomeliorative plant that affects the level of soil fertility and
contributes to an increase in productivity and quality of products. The positive role of legumes in
crop rotations is closely related to the vital activity of nodule bacteria, with which legumes are in
close symbiotic relationship. The number of nodules on the root system of meadow clover depended
on the frequency of their use. It has been proved that the use of high ecological and biological
potential of meadow clover in fruit-rotation crop rotations will allow creating a positive balance of
organic matter. It was found that with a one-time inclusion of meadow clover in the crop rotation
scheme, 19.0 t/ha of fresh organic matter entered the soil; with an increase in the share of clover
crops to 40%, it increased 2.2 times and amounted to 40.4 t/ha. In the conditions of pre-Baikal
region, the use of crop rotations with 20-40% saturation of meadow clover made it possible to obtain
fodder yield - 3.3-3.9 t/ha f.u., application of mineral fertilizers - 3.6-4.0 t/ha f.u.

Keywords: crop rotation, meadow clover, sideration, phytomelioration

For citation: Dmitriev N.N. 2020. Agroeconomic efficiency of crop rotation with sideration and
phytomelioration. East Siberian Journal of Biosciences. (In Russ.) 2020;101:14-22. DOI:
10.51215/1999 - 3765-2020-101-14-22.

BBenenue. B W3MEHUMBHIMXCA  COLMAIIBHO-DKOHOMUYECKHUX  YCIOBHSAX
YBEJIMUEHUSI B CTPYKTYpE IMOCEBHBIX IUIONIAJIeN yJEIBbHOTO BEeCa TOBAapHBIX W, B
MEPBYIO OYepe/lb, 3€PHOBBIX M YMEHBIIICHUS J0JU OOOOBBIX KYJIBTYP B CHUCTEME
3eMJIeNIeNIU U CEBOOOOpPOTaX peruoHa MPOU3OIUI0 HAPYIICHHE MPUHIUIIOB
IUIOJOCMEHA, TOBJIEKIIEE JETPaJallii0 TMOYBEHHOIO MOKpoBa. B mpussTON
KOHIEMNIUU 0 JIadbHEUIIIEMy COBEPIICHCTBOBAHUIO CUCTEMbI 3€MIICAEIINS PErMOHa
OuoyoTM3anMsl W OKOJIOTH3AIUSl OMPENETICHbl KaK OCHOBHBIC HAIPABIICHUS €€
Pa3BUTHUSL.

B ycnoBusix CHIKEHHS COJIEp’KaHUs B IMOYBE KOHCEPBATUBHOTO U JIAOUIHLHOTO
OpPraHMYeCKOro BEIIeCTBA BO3HUKIA OCTpas HEOOXOAWMOCTb  HACBIILIECHUS
pa3pabaTbIBaEMbIX CEBOOOOPOTOB 1IEHHBIMHU BUJIAMU MHOTOJIETHUX 00OOBBIX TpaB, B
TOM YHCJIE KJIEBEPOM JIYTOBBIM U HM3y4Y€HUsSI MPUEMOB MOBBIIICHUSI €r0 POJIA KaK
CUACPATHHOTO U (UTOMETUMOpPATUBHOTO  pacteHus.  [IpuMeHeHue  3THUX
TEXHOJOTMYECKUX MPHUEMOB JOCTUTAECTCA 3a CYET YBEJIMYEHUsl JOJM KJeBepa B
ceBoobopoTax 110 20% u 40% ucmoas30BaHMs €ro Kak KOPMOBOTO M CHICPATBHOTO
pacteHust (OTaBHas cujaepalusi), a TPU HACHIIIEHUH CXEM YepelIOBaHUs
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ceBooOOpoToB KieBepoM 10 40% OH BBHIMONHSAET POJb (PUTOMETHOPATHBHOTO
pacTeHus..

MHoronetHue  TpaBbl —  YHHUBEPCAJIbHBIA  MCTOYHMK JICILIEBOTO
BBICOKOOEITKOBOTO CBIPhsI JIJIsl IPOM3BOCTBA IPyOBIX U COYHBIX KOpMOB. C OJHOM
CTOPOHBI, OHHM BBINOJHAIOT (YHKIMIO KOPMOBBIX pAcTeHUH, C Jpyrom —
arpoTeXHu4eckyro. PaHo MOgHATHIN TuiacT OOOOBBIX TpaB MO I(PPEKTUBHOCTH HE
yCTyHaeT YUCTOMY Iapy.

HccnenoBaTensiMuyCTaHOBIIEHO, YTO HACBIIIEHUE TSATUIIOIBHOIO CEBOOOOPOTA
6000BbIME KyIbTypaMu 10 40-50% yBeTu4mMiIo ero MpoAyKTUBHOCTH Ha 39-61% u
MOBBICUJIO cojiep:kanue rymyca Ha 0.17%, mpu ucxogHom ero conep:kanuu 1.54%
[11].

[lo manHBIM aBTOpPOB [4], WMCHOIB30BaHME OOOOBOTO TMapa B3aMEH YHUCTOTO
YBEJIMYMIIO cOOp 3epHa 3a poTaruio Ha 0.66 T/ra.

[TonoxxuTensHOE BAMSHUE MHOTOJIETHUX O00OBBIX KYJIBTYp Ha MIPOAYKTUBHOCTh
ceBOOOOPOTOB U ArpOXMMHUYECKHE CBOMCTBA MIOYB OTMEYAIN B CBOUX HCCIIETOBAHUAX
u npyrue yuensie [1,2,3, 5-10, 12].

eab — AaTh arpO3KOHOMHYECKYIO U 3HEPTETHYECKYIOOLEHKY 3(P(HEKTUBHOCTH
KOPMOBBIX ceBO000OpOTOB ¢ 20% u 40% HaChIIIECHUEM CXEM YepEeIOBaHUS KYJIbTYp
KJIEBEPOM JIyTOBBIM.

Marepuan u Mmeroauku. lccnenoBaHusi NPOBOAMINCH B CTallMOHAPHBIX
OIBITAX B MATUIOJIBHBIX CEBOOOOPOTAX:

B ceBoobopore Nel — 1. sumensn, 2. KyKypy3a, 3. ropox+oBec, 4. oBec, 5.
ropox+oBec; Ne2 - co cXemoWl 4YepenoBaHWsA KyJIbTYp: SUMEHbTKIEBED, KIEBED,
KyKYypYy3a, OBEC, TOPOX+0BEC U3ydaach POJib OMIOPHBIX (TOPOX+OBEC — 3aHATHIN Map)
U cpenooOpasyronmx (KJIeBep — OTaBHAs CHIEPAls) KyJIbTyp, A(PGEKTUBHOCTh
COBMECTHOT'O MPUMEHEHHMSI 3€JICHBIX U MUHEPAJTbHBIX YIOOPEHUN U UX BIUSHUE HA
IUIOJOPO/IUE TMOYBbI U TMPOAYKTUBHOCTH BO3JAEIBIBAEMBIX KYJIbTYpP. 3€JICHOE
ynoOpeHre ObUIO MPEACTaBIEHO OTaBOM KieBepa, BbIpAlIMBAEMON MOCIHe
MPOBEACHUS IEPBOT0 YKOCA HA KOPMOBBIE LIENH.

B ceBoobopore Ne3 — co cxemoli uyepenoBaHHUs KYJIbTYp: SUMEHb+KIICBED,
KJIEBep, TOpOX+OBECtHKIEBEp, KIEBEP, KyKypy3a, HU3ydalach poOJib OMNOPHOIO
pactenusi  (KyKypy3a) U cpemoooOpasyromiero (KjieBep),  MOYBO3AIIUTHAS U
dbuTOMeMMopaTUBHAS POJIb KIIEBEpaA JIYTOBOTO, IJIOJOPOIUE TIOYB U MPOyKTUBHOCTD
BO3/ICTIIBAEMBIX KYJbTYp. B ombiTe BbICEBAIMCh pallOHMPOBaHHBIE COpTa
CEJILCKOXO3SMCTBEHHBIX KYJBTYp: KyKypy3a — rubpua “F-17, “Monnasckas 2157
kineBep — “TynyHckuii”; oBec — ‘“PoBecHuK”, sumenb — “Aua”. DPPEeKTUBHOCTH
NPUMEHEHUs] MHUHEpATbHBIX YA0OpeHuil B ceBooOoporax No 2.3 wu3ydanach IO
cnenyromeit cxeme: 1-it pon — mox kykypy3y —NgoPioKio, 3epHODYpaxHbIe —
N45P30K30, KOPMOBELIC — N45, KIJICBEP —N40; 2-i (1)OH - IIOJ KYKYpPYy3y — N90P40K40,
sepHodypakabie —NgoP3oKz, kopmoBbie u kieBep —Ng. W3 muHEpanbHBIX
yInoOpeHHii B OIBITaX HWCHOIH30BAIU AMMUAYHYIO  CEUTPY (N.), nBoitHOM
rpaHyJIMpPOBaHHBIN cynepdocdar (Pcz[) Y XJIOPUCTBIN Kam/m (Ky). Ilmomaap moms
SKCIIEPUMEHTATBHBIX (OZHOI OMBITHOM AeisHKK) — 156 M° (44.5%3.5) , YYETHOU —
80.5 M* (23%3.5). TIpOJOIDKHTEIBHOCTD HCCICHOBaHMH 10 JeT (B¢ 3aKOHUCHHBIC
portanun). [loyBa onbITHOrO yyacTka cepas JeCHasi KUCasi, TSKEIOCYTJIMHUCTAsE CO
CIICAYIOUTUMH  arpOXUMHYECKMMHU TMapaMmeTpaMu: cojiepxkanue rymyca 4.5-5.0 %
(mo Tropuny), obiero azora — 0.25% (no Keensaamo-Noans6ayspy), pHeo, 3.9-4.4,
H—- 9.1-10.6, S — 20.8-22.2 mr-»«B./100 r (nmo Kammeny), V — 68.4-72.1 %,
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conepxanne moaBmwkHoro (ocdopa — 10-12, odomenHoro kamust — 8-10 mr/100 r
nouBsl (Mo KwupcanoBy). I[louBennbie oOpasipl u3 maxotHoro ciost (0-20 cwm)
oTOMpani mocie YOOpPKH KyJlbTyp. XHUMHYECKHE aHajIW3bl TMPOBOJWIMA B
COOTBETCTBUH C PYKOBOJICTBOM TI0 XUMHUIECKOMY aHAIIN3Y TTOYB.

TemnoobecreueHHOCTh BO3/IETBIBAEMBIX KYJIBTYP B TOZAbI UCCIEAOBaHUI Oblia
ynoBaeTBopuTesbHON. Jlume 2 roga (2006, 2009) u3 10 jmeT XxapakTepu30BaIMCh
HenoctatkoM 3 dextuBHbix Temneparyp (200-400 °C) nmns  HOPMaIBHOTO
BbI3pEBaHUSl  3€pHOBBIX KyiabTyp. W3 10 71er ¢ ocaakamMu  MEHbLIE
cpeaHeMHoTroNIeTHe HOpMBbI ObwTO 3 Toma (30%), 6mms3ko k HopMe 4 et (40%) u
oosbIire HopMbl — 3 Troaa (30%).

CratucTudeckyto 00pabOTKy ypOKaWHBIX JaHHBIX C
nporpammsl “CHezexkop”.

Pe3yabTaTrsl u 06cy:kaeHue. [lnonocMeHHbIe c€BOOOOPOTHI C CUAEpALUEH U
dbuToMenuopaimeii  paccMaTpUBAIOTCS KAk~ BaKHEHIIee — HalpaBliCHUE
COBEPIIICHCTBOBAHMS CHUCTEMBI 3€MJICNIENNSl PErvoHa, MepexoAa OT SKCTCHCUBHOMN
3€pPHOMAPOBOM CUCTEMbI K MHTEHCUBHOM — IJI0JTOCMEHHOM.

YCTaHOBIEHO, YTO IUIOMIA[b JIUCTHEB 3aBHCENAa OT BHUIOBOTO COCTaBa
BO3/ICNIBIBAEMBIX CEIILCKOXO3IHCTBEHHBIX KYJIBTYp: HanOosee BHICOKON OHa Oblia y
KYKypY3bl, TOPOXOOBCSIHOM CMECH, KJIEBEpPa U YMEHBIIAIACh Y 36PHOBBIX KYJIBTYP.

OT myomanyd JIMCTHEB BO3MEIBIBAEMBIX KYJIBTYP 3aBHCUT HHTEHCHUBHOCTH
dboTocuHTe3a, C KOTOPHIM CBSI3aHA UX OMOJIOTMYECKasi PO yKTUBHOCTb.

Cpenusisi BenuYMHA (POTOCHHTETUYECKOTO TOTEHIMAa 3a BETETAllMOHHBIN
MEPHOJL BCEX KOPMOBBIX KYNIHTYP B SKCTIEDHMEHTATBHBIX CEBOOOOPOTAaX COCTAaBUIIA
or 7.54 miuH. M° XgHEW - B ceBoobopore Nel, B cxeMe depeaoBaHMsS KOTOPOTO
OTCYTCTBOBAJI KJIEBEp JIyTOBOM M ToBbIanach A0 8.08 — B ceBoobopote Ne2 u 8.20
MJIH. M~ XJHell B ceBooOopore Noe3 ¢ HaChIIICHHEM CXEM YepelOBaHUs KYyJbTYp
kieBepoM 10 20 u 40% cooTBeTcTBeHHO (Tad. 1).

HCIIOJIBb30BaAHNCM

Ta6J'II/IIIa 1 — ®doTocuHTETHYECKAS ACATECJIBbHOCTb KOPMOBBIX KYJIBTYP B IKCIIEPUMEHTAJIBbHBIX
ceB000OpoTax
Table 1 - Photosyntheticactivityofforagecropsinexperimentalcroprotations

Crenennb doTocHHTETHYESCKUI Brixon Yucras
CeBo06OpOTEL HACHIIICHHS MTOTSHITAAJT, MJTH. CyXOro MIPOTyKTUBHOCTH
CEeBOOOOPOTOB M~ XJTHeH BEIIIECTBA, (dorocuHTe3a,
KJIEBEpOM, %o T/ra F/MZ/CYTKI/I
CeBoobopor  No 0 7.54 2.3 0.35
1, cpenHee
CeBooOopor  Ne 20 8.08 2.4 0.49
2, cpeaHee
CeBoobopor  Ne 40 8.20 2.5 1.17
3, cpenHee

CpaBHeHHME CpeIHHX I[OKa3aTeslell YUCTOM MPOAYKTMBHOCTH (OTOCHMHTE3a B
LIEJIOM TI0 CEBOOOOPOTaM CBUAETENBCTBYET O TOM, YTO OO YBEIWYEHHH BEIUYUHBI
CPEJIHECYTOYHOTO NPHUPOCTA yposKast ouosiornyeckord maccel Bodpactajio ¢ 0.35
r/™M°/cyTkn B ceBooGopote Nel 1o 0.49 — B ceBooGopote Ne2 u 1.17 r/m*/cyTku — B
ceBo00opoTE Ne3. bonee BBICOKast MHTEHCUBHOCTD (dotocuHTE3a
CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp B ceBooOopoTax Ne2m Ne3 — mpenmochbuika X
OoJiee BBICOKOW MPOTyKTUBHOCTH.
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Hcronb3oBaHue B  IUIOJOCMEHHBIX CEBOOOOPOTaxX BBICOKOIO — IKOJIOTO-
OMOJIOrMYECKOr0 MOTEHIMANIA KJIEBEPA JIyTOBOI'O MTO3BOJIMT CO3JATh MOJI0KATEIbHBIN
OayaHC OPraHMYECKOIo BEILIECTBA, UTO MPUIACT 3EMIICACINIO U KOPMOIIPOU3BOICTBY
perMoHa YCTOHYMBOE pa3BUTHE, a HAYYHO-OOOCHOBAHHOE KOPMOIIPOHU3BOJICTBO
SIBUTCSI OCHOBOH YBEJTMUEHUSI IPOU3BO/ICTBA )KUBOTHOBOTYECKOM MTPOAYKIHH.

OrneHKa HAKOIUIEHUS OPraHUMYECKUX OCTaTKOB, IOCTYINAMOIIMX B IIOYBY Ha
MECTE BO3JEJbIBAHHS KJIEBEpa JYyrOBOIO, IIOKA3ajga, YTO IPU OJHOPA30BOM
BKJIIOUEHUHM €ro B CXEMy 4epeloBaHUs KyilbTyp (ceBooOopoT Ne2) B mouBy
noctynaino 19.0 T/ra cBexeit opraHnuecKoi MaccChl.

Tabnwia 2 — BeJimuuHA MOCTYIUIEHHUsI B MIOYBY CBeKell OpraHu4ecKoi Macchl pH
BOSZ[eJI_bIBaHI/II/I K.]IeBe_pa JIyFOB(_)I‘O, T_/ ra . .
Table 2 - The value of fresh organic matter entering the soil during the cultivation of meadow

clover, t/ha
No Crioco0 ucnonb30BaHus KonuuecTBo cBexel opraHn4eckoil Macchl
CEeBOO- KJIEBEpA JIyTOBOI'O B Ha/[3¢MHA | TIOYKOC- | pacTUTENb- | Omomacca BCETO
oopot ceB000OpOTaX sl Macca HBIC HBIHONaA KOpHEM B
a OCTaTKH cioe 0-50
cM
2 Ha xopmoBbIe 1 8.0 3.2 0.8 7.0 19.0
CHJICpATLHBIC LTSN
3 Ha xopmoBbIe 8.8 2.8 0.3 53 17.2
CHJIEpaJIbHBIE LIENN
Ha xopmoBbIe 1 104 3.5 0.9 8.4 23.2
(uToMenopaTUBHbIE
LIeJTU
Htoro 19.2 6.3 1.2 13.7 404

[Ipu yBenmuuennu noiau moceBoB kieBepa 10 40% B ceBoobopore Ne3
MOCTYIJICHUE CBEXEH OpPraHu4eckoil Macchl B TIOYBY BO3pOCiio B 2.2 pasa U
coctapwio 40.4 Tt/ra. IloctyruieHue cBeXell OpraHMYECKOW MacChl B TIOYBY
MIPOUCXOJIUIIO B OCHOBHOM 3a CUET HAJ3E€MHOM CHIIepaJIbHOM Macchl U OMOMAcChl
kopueir B cimoe 0-50 cm. Iloykocublie octaTku cocraBisuid 15-18% ot obmiero
KOJIMYECTBA TIOCTYIAIOIIUX B IIOYBY CBEKHUX OPraHUYECKUX OCTATKOB (Ta0I. 2).

[TonoxkutensHast poiib 0000BBIX KYJIBTYP B CEBOOOOPOTAaX TECHO CBs3aHA C
KU3HEICATEIIbHOCTBIO KITYOCHBKOBBIX OakTepuii, ¢ KOTOPhIMU OO0OOBBIC paCTEHUS
HAXOJATCS B TECHBIX CHMOMOTHYECKHX OTHOIICHHMSX. KonmmuecTBo KITyOCHBKOB Ha
KOPHEBOM CHCTEME KJIeBepa JIyTOBOTO 3aBUCENIO OT KPATHOCTU MX HCIOJb30BaHUS
(Tabm. 3).

Uucno KIyOCHHKOB Ha KOpHSAX KJ€Bepa JYroBoro B ceBooOopoTe No3
BO3PACTAJIO, 10 CPABHEHUIO C UX YHUCIIOM B ceBooOOpoTe No2, moutu B 2 pasa, B TOM
Yuciie Po30BhIX — B 2.7 pa3za. Hauborbiiee KOIMUECTBO KIIyOCHBKOB Ha KOPHEBOU
CHCTEME KJIEBepa OTMEUAIOCh B CeBOOOOPOTE Ne3, B KOTOPOM B CXeMe YepeT0OBaHUS
KYJIBTYp YACJIBHBINA BEC KiIeBepa JTyroBoro cocrasisit 40%.

B pesynbrare MpoBeICHHBIX UCCIICIOBAHUN OBLIO BBISIBICHO, YTO HAUOOJIBIIICE
CoJZICpKaHKe KITyOCHbKOBOW TKaHW Ha KOPHEBOM CHCTEME KJICBEpa JTyTOBOTO OBLIO B
ceBoobopoTe Ne3. KomuecTBo OMOIOTHYECKOT0 a30Ta, IOCTYMAIOIIETO B TIOYBY MPH
BO3JIC/IIBAHUU KJIEBEpa JIyroBoro, B ceBoobopore Ne3 mpeBOCXOAWIO €ro
KOJIM4YecTBO B ceBoobopoTe No2 B 3.4 paza (¢ 60 1o 204 kr/ra).
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Ta6J11/1ua 3 — OIIeHKa HAKOIIVICHU A KJIyﬁeHLKOBOﬁ TKAHU 1 KOJINYECTBO GI/IOJIOFI/I'IQCKOFO
a30Ta B MIOCeBax KJjieBepa JyroBoro
Table 3 - Assessment of the accumulation of nodule tissue and the amount of
biological nitrogen in crops of meadow clover

No ceBo- | Kynbrypa Umcno Ki1yOeHbKOB, IIT./ Macca Konuuectso
obopora pacTteHue KITyOCHBKOBOM OHMOJIOTUYECKOTO
BCETr0 B T.4. PO30BBIX TKaHH, KI/Ta a30Ta, KT
2 Kneep 38 8 2.4 60
Knesep 52 11 2.8 70
1 mosne
3 Knesep 2 98 22 5.3 134
107151
UTOTO 150 33 8.1 204
HpOI[YKTI/IBHOCTI) CEIBCKOXO03SIMCTBEHHBIX KYJIBbTYP B IIJIOAOCMEHHBIX

ceBOOOOPOTAX 3aBUCENIA KAaK OT BIMSHHUSA OIMOPHBIX KYJbTYp, KaKUMHU SIBISIOTCA
KyKYypYy3a, OJHOJIETHHE TPaBbl, TAK U OT CPe1000pa3yoIiell posin KIeBepa JIyroBoro,
BBIMOJIHSAIOIIETO  POJb  CHACPAIBHOIO M (PUTOMETMOPATUBHOIO  PACTEHUS,
BJIMSIOIIETO HA YPOBEHb IUIOAOPOAMS IMOYB M CIIOCOOCTBYIOIIETO IOBBILIEHUIO
YPO’KalHOCTH M Ka4eCTBA IPOU3BOANMON ITPOLYKIINH.

Tabnmna 4 — Ouenka 3¢(peKTUBHOCTH MPUMEHEHNsI MUHEPAJILHBIX YI00peHui, cuiepanuu u
(puToMesIMOpany HA MPOAYKTHBHOCTH IKCIIEPUMEHTAILHBIX CEBOOOOPOTOB, T/Ta K.€/.
Table 4 - Evaluation of the effectiveness of the use of mineral fertilizers, green manure and
phytomelioration on the productivity of experimental crop rotations, t/ha f.u.

Ng [loms xneepa | be3s IloBbIeHNE MPOTYKTUBHOCTH [ToBpIIEHNE IPOTYKTUBHOCTH
JYroBOTO B | ynoOp | ceBooOOpoTa NpH MPHMEHEHUH ceB000OPOTA MPH TPUMEHEHUH
1/ cxeme eHUi MHHEpaJIbHBIX yI00peHuit CUEpALU U (PUTOMEITUOPALH
I | 4YepenoBaHUs ¢oH 1 ¢oH 2 ¢oH 1 ¢on 2
KyJIbTYp Tra | % Tra | % tra | % Tra | %
1-s poranust (cpennee 2007-2009 rr.)
1 0 2.9 0.7 24.1 11 37.9 - - - -
2 20% 3.3 0.6 18.2 1.2 36.4 1.0 34.5 1.6 55.2
3 40% 3.9 0.4 10.2 0.7 17.8 14 48.3 1.7 58.6
2-s1 potauusi (cpeanee 2011-2014 rr.)
2 0 2.1 0.5 23.8 0.7 33.3 - - - -
3 20% 2.4 0.4 16.7 0.7 29.2 0.7 33.3 1.0 47.6
4 40% 2.5 0.5 20.0 0.7 28.0 0.9 42.8 11 524

[Ipu cpaBHUTEIBHOM OIIEHKE TPEX MIIOJIOCMEHHBIX KOPMOBBIX CEBOOOOPOTOB C
pa3IMYHBIM yYPOBHEM HACHIIICHUS MHOTOJISTHUMU OOOOBBIMU TpaBamH Oblia
ycraHoBlieHa () (HEKTUBHOCTh OMOOPTAHNIECKON CHCTEMBI 3eMJICIICINS C Pa3TMYHBIM
YPOBHEM HACBHIIIICHUS CXEM YePEIOBAHUS KJICBEPOM JTYTOBBIM.

[IpoBeneHHbIE HCCIETOBAHUS TTOKA3AIM, YTO MCIIOIb30BaHUE KJIEBEpa JIyTOBOTO
KaKk KOPMOBOW W CHICPAIBHON KYJIBTYphl CIIOCOOCTBOBAJO  ITOBBIMICHHIO
MPOYKTUBHOCTH ceBooOOpoTa Ha 13.7% — B nepBoit potarmu u 14.2% — Bo BTOpOiA,
a TPU WCIOJB30BAaHUU KJIEBEpa JIYyTOBOTO KaK (PUTOMEIMOPATHBHOTO PACTEHHUSI
NPOAYKTUBHOCTH CEBOOOOPOTA Bo3pactana Ha 34.4% — B nmepBoit poranuu u 19.9% —
BO BTOpO#1 portaru (Tadm. 4).

CoBMecTHOE TIPUMEHEHHUE CUJEepalui, (PUTOMENTHOpalud W MHHEPATHLHBIX
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yI00peHui ciocoOCTBOBAJIO MOBBILIEHUIO TPOIYKTUBHOCTU CEBOOOOpOTa HA 47.6 —
58.6%.

[Ipu npumeHeHun cugepauuu u  uromenuopauu  PHEKTUBHOCTH
MHUHEPAIBHBIX ya00peHui cHmkanacsk ¢ 37.9% no 17.8% — B nepBoi poTanuu u ¢
33.3% no 28.0% — BO BTOpOI1 poTaruu.

Takum 00pa3oM, pe3ysbTaThl HUCCIEAOBAHUM TIOKa3add, YTO B YCIOBHSX
[MpenOGaiikanest mpu npumeHeHHn ceBooOopoToB ¢ 20-40% HachIIIEHHEM KIIEBepa
JYTOBOTO MOKHO TOJy4aTh BBICOKME ypoxan kopmoB — 3.3-3.9 T/ra k.em., a npu
BHEceHUH yaoOpeHuid — A0 3.6-4.0 T/ra K.edl., YTO MO3BOJUT MOBBICUTH YPOBEHBb
NIPOU3BOJICTBA KOPMOB.

BoiBoabl. 1. [Ipu cpaBHUTENHHON OIIEHKE TpeX IUIOJOCMEHHBIX KOPMOBBIX
CEeBOOOOPOTOB C pa3IMUYHBIM YPOBHEM HACBIIICHHUSI MHOTOJICTHUMH OOOOBBIMHU
TpaBaMH ObUIa yCTaHOBJIEHa A(PPEKTUBHOCTh OHMOOPraHUYECKOW CHCTEMBbI
3eMJICJIENNS C PA3JIMYHBIM YPOBHEM HACBIIIEHUS CXEM YEpEIOBaHMs KIIEBEPOM
JYTOBBIM.

2. YBenuueHue A01u noceBoB kienepa 110 40% B ceBoobopote Ne3 moBbIano
ITOCTYIUICHHE CBEKEW OPraHWYECKOM MAacChl B MOuYBY B 2.2 pa3a u cocraBwio 40.4
T/ra. IlocTyruieHue cBeXeil OpraHMYecKOol Macchl B IIOYBY IPOUCXOAMIIO B
OCHOBHOM 32 CUET HaJ[3€MHOM cuaepaibHOIl Macchl M OuoMacchl KopHel B cioe 0-50
CM.

3. Mcnonp30BaHKE KIIEBEPA JJYTOBOI'O KaK KOPMOBOM U CUAECPAIILHON KYJIbTYPbI
CIIOCOOCTBOBAJIO MOBBIIIEHUIO TPOAYKTUBHOCTH ceBo0OOpoTa Ha 13.7% — B mepBoit
poratmu 1 14.2% — BO BTOpOHM, a MpPU HMCHOJB30BAHUM KIIEBEPA JIyTOBOIO Kak
(UTOMENMOPATUBHOIO PACTEHUs] MPOAYKTUBHOCTH CEBOOOOpOTa BO3pacTaja Ha
34.4%.
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MOP®OMETPUYECKHUE ITOKA3ATEJIA COIIBETU HEKOTOPBIX
BUJOB Crataegus L. HIHTPOIAYIHUPOBAHHBIX B KOJIbCKYIO
CYBAPKTUKY

0O.E. 3oToBa, E.IO. ITogockoBa

[TonspHO-anbnuiickuii 0oTaHuyeckuit can-uHCTUTYT uM. H. A. ABpopuHa, 2. Anamumei,
Mypmanckas obaacmo, Poccus

AHHoOTauus. V3ydeHbl NPOJOKUTENFHOCTh IIBETEHUS W MOPPOMETPUYECKHE IMOKa3aTeIH
I[BETKOB U COLIBETUH MATH BUAOB OOSPBILIHUKA B YCIOBUAX MHTpoaykuuu B Konbckyro
Cyb6apktuky. HccnenoBanue mposeneHo B 2017-2019 rr. Ha 0a3ze KOJUJIEKIUU JPEBECHBIX
UHTpOIyLeHTOB [lomspHo - anknuiickoro 60TaHUYECKOTO caga-uHCTUTYTa Kombckoro HayaHoro
nentpa PAH (ITABCH). Camble KpynHbIE COLIBETHS, LBETKM W HauOOJblIee KOJIUYECTBO
I[BCTKOB B COLIBETHH OTMeueHbI y sk3eMiusipoB Crataegus maximoviczii C.K. Schneid.. B 2017
rofly Y H3Y4YEHHBIX pacTeHUIl BbISABJIEHBI COLBETHS HaMOOJBILIEro pa3Mepa U C OOJIBLIMM
KOJIMYECTBOM IBETKOB 10 cpaBHeHHI0 ¢ 2018 u 2019 romamu. BbisiBieHBl yMepeHHO
MIOJIOKHUTEIIbHAS 3aBUCHMOCTD MEXKAY CPETHUMH 3HAYEHUSIMH Pa3MEPOB COLBETHI H IIBETKOB U
cy1abble TMOJIOKUTENIbHBIE KOPPESALMOHHBIC CBSI3M MEXy 3HAUCHUSMHU pa3MEpOB COLBETUH U
KOJIMYECTBA I[BETKOB. He3HauWTenbHAas pa3HHUIA TEMIEPAaTyp M BIAKHOCTH HE OKAa3bIBACT
CYIIIECTBEHHOT'O 3HAYECHUS Ha MOP(POMETPUIECKHE TTapaMeTPhI IIBETCHUsT OOSPHIITHUKOB. B xo11e
(deHonornyecknux HaOMIOACHUN 3a MATbIO BHUAAMHU OOSPBIINIHUKA ONpEIENeHbl CpeTHHE
MHOroJIeTHUE (peHOaThl CPOKOB I[BeTeHUs. CaMbIM JUIMTEIbHBIM LBETEHUEM XapaKTEepHU3yeTCs
pacrenus C.dahurica Koehne ex Schneid., uto cocraBnsier 10+1.6 nueit. Hanbomnee aaureabHO
U OOWJBHO UBETYIIME BHUABI OOSPHIIIHUKOB PEKOMEH/JIOBAaHBI B O3€JICHEHWE HACEIICHHBIX
NYHKTOB perroHa. IIpeObiBas B OJHOPOAHBIX MOUYBEHHO-KJIMMATHYECKUX YCIOBUSAX, U3yUCHHBIE
BUJBl XapaKTEPU30BATIKMCh PAa3HOM CTENeHblo IUIojouBeTeHHus. Haumbosblnee miononBeTeHue
orpezienieHo y pactenuit C.maximoviczii Ha mpOTSKEHUH TPEXJIETHETO MEePHO/Ia UCCISIOBAHUS
u coctaBmiio oT 55.1 no 73.9 % u pacrenuii C.flabellata (Bosc ex Spach) K. Koch 8 2017 roxy —
62.7%. JlanHble BUABI OOSIPBIIIHMKOB MOTYT OBITH HCIOJB30BaHBI JUIS IMOJYYEHHs 3peibIX
IUI0/I0B KaK MCTOYHHUKA JIEKAPCTBEHHBIX BEIIECTB.

Kmrouesnie caosa: Crataegus L., Komwckas Cybapxmuxa, niodoysemenue, coysemus,
UBEMKU.

Jasi uutupoBanms: 3otoBa O.E., TlomockoBa E.FO. Mopdomerpudeckne moka3zatenn
couBeTHii HekoTopbix BHmoB Crataegus L. mHTpoaynupoBaHHBIX B KOJbCKYIO CyOapKTHKY.
“Hayuno-npaxmuueckuii socypran “Becmuux Upl'CXA”. 2020;101:23-30. DOI 10.51215/1999 -
3765-2020-101-23-30.

23



3omosa O.E, [lorockosa E.FO. Mopghomempuueckue nokazameinu coygemuti HEKOMopPbix. . .
[13 _ = [13 ”
2020:101:23-30 Hayt_mo_ NPaKTHYECKHH JKypHAT Bectaux UpI'CXA
East Siberian Journal of Biosciences

Research Article

MORPHOMETRIC INDICATORS OF INFLORESCENCES OF CERTAIN
SPECIES OF Crataegus L. INTRODUCED INTO THE KOLA SUBARCTIC

Olesya E. Zotova, Elena Yu. Poloskova

Polar-Alpine Botanical Garden-Institute named after N.A. Avrorin, Apatity, Murmansk region,
Russia

Abstract. The duration of flowering and morphometric parameters of flowers and
inflorescences of five hawthorn species were studied under conditions of introduction into the
Kola Subarctic. The study was conducted in 2017-2019 on the basis of the collection of tree
introduced species of the Polar-Alpine Botanical Garden-Institute of the Kola Scientific Center
of the Russian Academy of Sciences (PABGI). The largest inflorescences, flowers, and the
largest number of flowers per inflorescence were observed in specimens of Crataegus
maximoviczii C.K. Schneid. In 2017, the studied plants showed inflorescences of the largest size
and with a large number of flowers compared to 2018 and 2019. A moderately positive
relationship was revealed between the average values of the sizes of inflorescences and flowers
and weak positive correlations between the values of the sizes of inflorescences and the number
of flowers. The insignificant difference in temperature and humidity has no significant effect on
the morphometric parameters of hawthorn flowering. In the course of phenological observations
of five species of hawthorn, the average perennial phenodates of the flowering periods were
determined. The plant C.dahurica Koehne ex Schneid. Has the longest flowering, which is 10 +
1.6 days. The longest and most abundantly flowering species of hawthorns are recommended for
landscaping settlements in the region. Staying in homogeneous soil and climatic conditions, the
studied species were characterized by varying degrees of fruitfulness. The highest fruit
flowering was found in C. maximoviczii plants during the three-year study period and ranged
from 55.1 to 73.9% and in C. flabellata (Bosc ex Spach) K. Koch plants in 2017 - 62.7%. These
types of hawthorns can be used to obtain ripe fruits as a source of medicinal substances.
Keywords:Crataegus L., Kola Subarctic, fruiting, inflorescences, flowers.

For citation: Zotova O.E., Poloskova E.Yu. Morphometric indicators of inflorescences of
certain species of Crataegus L. introduced into the kola Subarctic. East Siberian Journal of
Biosciences. (In Russ.) 2020;101:23-30. DOI 10.51215/1999 - 3765-2020-101-23-30.

BBenenue. boranuveckue caapl 00Jalal0OT KOJOCCAIbHBIMUA 3HAHUSIMH O
Pa3JIMUHBIX CBOMCTBAX U XapaKTEPUCTUKAX PACTEHUM, UTPAIOT IIEHTPATILHYIO POJIb
B COXpaHEHUHU U MIPUMEHEHUU pa3HooOpa3us pacTeHuit Bo Bcem mupe [10, 11].

Buner poga Crataegus L.Bechbma JeKOpaTHBHBI B TIEPUOJIBI I[BETEHUS U
TIJIOJIOHOIIEHUS, B CBS3U C YEM, IIUPOKO MIPUMEHSIIOTCS B 3€JICHOM CTPOUTEIBCTBE.
BosIpbIIHUKY IBETYT BECHOW WJIM B Hayaje JIeTa MOCJie PaCIyCKaHUsl JIUCTHEB.
CouBeTus pacrooKeHbl Ha ariekcax KOPOTKUX OOKOBBIX MOOETOB TEKYIIIETro roja,
CIIOKHBIC,  IIUTKOBUJHBIE, = HEMHOTO-  WJIM  MHOTOLIBETKOBBIC,  peXkKe
30HTHUKOBHUJIHBIC, Y OTJAEIbHBIX BUIOB I[BETKH OJMHOYHBIC WM 1O 2-3. [{BeTeHue
Hactynaet B Bo3pacte 10-15 ner [8].

deHosmoruueckre  HAONIOACHHS  SABIAIOTCS  HamOosee  d(PGHEKTUBHBIM
CpPEICTBOM HAOJIOJCHHS 32 WM3MCHCHHUSIMH B pPUTME CE30HHOTO pPa3BUTHSA
WUHTPOyLIMPOBAaHHBIX pacTeHuit [12, 13].

B mepuon uBeTeHuss HamOoJiee BaXXHBIMH JICKOPATHBHBIMU KadeCTBaAaMHU
pacTeHuil  OOSIPBIITHUKOB  SIBJISIIOTCSI  KOJWUYECTBO U pa3Mephbl  COILIBETHH,
CKJIaJIBIBAIOIIUXCS U3 Pa3MEPOB OT/ICIbHBIX [IBETKOB M MX YMCJIa B COLIBETHH [7].
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Leab — cpaBHUTENBHBIA aHANW3 TOKa3aTeJed IBETEHUS] U TUIOJOHOIICHUS
OOSIPBILITHUKOB B YCIOBUAX MypMaHCKOM 00J1acTH.

Martepuas u Meroabl ucciaenoBaHmid. lccienoBaHus MPOBOJIUIUCH B
20172019 rr. Ha  ©0a3e  KOJJIEKIIMM  JPEBECHBIX  HHTPOAYILICHTOB
HKCIIEPUMEHTAJIBHOr0 y4acTka llossspHo-anbnuiickoro OOTaHMYECKOro caja-
uHctutyra Komnbsckoro nayynoro uentpa PAH (ITABCHU) B 1. Anatuthl
Mypmanckoil o0nactu. JlJis 3TOro peruoHa XapakTEpEeH OTHOCUTENBHO MSITKUN
KJIUMAaT C AaHOMaJbHO BBICOKMMH 3UMHHUMH TEMIIEpaTypamMu BO3/lyXa, KOTOPHIE
oOycioBiieHbl 01u30cThio Teruioro TedueHus [ombderpum. Cpennsis mecsyHas
TeMIepaTypa Haubojee XOJOIHBIX 3UMHUX MECSIEeB He omyckaeTcs Hike -13 C,
TOrza Kak B uroje Kounebsaercs or +10°C go +14° C. IlepBble 3aMOPO3KH B BO3IyXE
BO3MOXHBI YK€ B aBrycTe, a IIOCI€JHUE — B KOHILE Mas U HIOHE.
[IpopomxuTenbHOCTh  0€3MOpO3HOTO  TepuoAa  coctaBisier 50-70  gHEH.
HauGosbiiiee KOIMYECTBO OCAJKOB BBINAIAET B JIETHUE U OCEHHHME MECHIbI, a
HAaMMEHbIIIEE — BECHOU. 3a roj B J€CHOM 30He KoIbCKOro mosryocTpoBa BbIIAAAET
B cpenHeM 500-600mm ocankoB. UMCO NHEN ¢ YCTOWYMBBIM CHEKHBIM ITOKPOBOM
— ot 180 mo 200, BeicoTa cHexxkHOro nokposa 60-80cm. Ilepexon cpemHecyTOUHBIX
temneparyp depe3 +5C dukcupyercs 31 wmasg. [lpomomKuTeaIbHOCTh
BEreTaIMOHHOTO meproaa cocrasiseT 90-120 aneit [9].

OObexTaMu U3y4YeHUs SBIISIOTCS MATh BUI0B poja Crataegus L. (Tabu. 1).

Tabmuna 1 - O0beKTHI HCCIeJ0BAHUS
Table 1 — Research objects

Ne HaszBanue l'on BBeneHus B [IpoucxoxaeHrne nCxXoHOTO
HKCIEPUMEHT Marepuasa
1 géﬁ;ae?g.us dahurica Koehne ex 1979 cn XabapoBckuii kpait
2 C. maximoviczii C.K. Schneid. 1998 CK ApXaHI'eJIbCK
3 C. sanguinea Pall. 1989 cn p. Jaupika, SAxyrus
4 C. laevigata (Poir.) DC. 1983 cn Kammaunarpaackas o0mactsb
E 61::Iﬁbellata (Bosc ex Spach) K. 1998 cx Cankr-TletepGypr

CK / ¢ — CeM€Ha KyJIbTYPHOIO / IPUPOIHOTO MPOUCXOKICHUS

deHonornueckre HaOMIOACHNS 3a UCCIETYEMbIMU PACTEHUSAMH MPOBOIUIH 2
- 3 pa3a B HeJeN0 B TEYEHUE BereTaluoHHOTO ce3oHa [1, 2]. B xome paboTel
U3yJalld aThl HaCcCTyIUIeHUs henodas Hauano u okonyanue 1eerenus (L4 u 115) u
OLICHMBAIM MpoaospkuTenbHOCTh 1BeTeHus (IILl). denonoruueckyro a3y
CUMTAIM HACTYIUBILIEH, KOT/Ia B HEE BCTYNAT 0KOJI0 50% OpraHoB HE MEHEE YEM Y
50% HabmrogaeMbIX pPACTEHHWH. OMMOUpUYEcKHe (PEHOJOTUYECKHE  JaThl
NIEPEBEICHBI B HEMPEPBIBHBIA YNCIOBOM psif [4].

UccnenoBanusi MOpPOMETPUUECKUX XAPAKTEPUCTUK COLIBETHI MPOBEIEHBI B
NEPUOJ MacCOBOTO IIBETEHUS Kaxk10ro oopasna. Couserus oTOMpaInch B cpeHei
4acTH KPOHBI CIy4allHBIM o0pa3oM ¢ 3-5 DSK3eMIUISIpOB KaXXJO0ro BHAA B
konmnuecTtBe 10 mT. ¢ pacteHus. Y BUIOB, NPEACTABICHHBIX OJHUM 3K3EMIUISIPOM,
m3MepeHo 30 comBeruil. Pa3Mepbl COIBETHH M LBETKOB ONPEACSIN IO
HauOoOJbIIEMY JHUAMETPY JuHeHKo ¢ TouHocThio J0 O.lcm. IlporeHt
IUTOJOLBETEHUSI OMpPENEsUId KaK OTHOIIEHWE YHUCIIA TOJHOLEHHBIX IUIONOB K
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13].

napameTpbl

pacCcYUThIBAJIMNCh C

NPUMEHEHUEM TPUKJIIAJHBIX IPOrPAMM COIIACHO MPHUHATHIM METOAUKAM |5, 6].
Pe3yabtarbl U ux obcyxaenue. Oenonornyeckre HaOIIOAEHUS 32 MATHIO

BusaMu OosipeitHEKa B TedeHue 2004-2019 rr. mo3BoMIN ONPEASIUTh CPETHUE

MHOT0JIETHHE ()eHOaThl CPOKOB I[BETCHHUS (Ta0II. 2).

TaG.HI/ILIa 2- Cpemme MHOI'0JICTHHUC (l)eHOI[aTbI H NPOJOIZKUTECJIbHOCTH IBETCHUSA
HeKoTOpbIX BUaA0B Crataegus
Table 2 - Average perennial phenodates and flowering duration of some speciesof

Crataegus
HaumenoBanune Hauano userecHus Oxonuanue 1serenust | [IpoaomKkUTenbHOCTh
obOpasia (14 (115 userenus (1111)
C. maximoviczii C.K. 25.VI+2.6 3.VIIx2.4 9+0.8
Schneid.
C. dahurica Koehne 29.VI+2.9 9.VII+3.8 10£1.6
ex Schneid.
C. sanguinea Pall. 25.VI+2.2 3.VII+2.4 9+1.1
C. laevigata (Poir.) 1.VII+2.4 10.VII+2.6 8+1.4
C. flabellate (Bosc ex 23.VI+2.2 30.VI£2.5 8+1.2
Spach) K. Koch

Hauano usereHust pactsiHyTto Ha 9 nHel u oTMedaeTcsa 23 uroHs - 1 urons,
HanOoJiee paHHMM [BeTeHHMeM oTauuaroTcss pacrenus C. flabellata, 6Gosee
no3aauM I1BereHuem - C. laevigata. IIpomoDKUTENBHOCTh IIBETCHHS HMEET
Omu3kue 3HadeHws, Ho sk3eMiuiapbel C. dahurica xapakTtepusoBaauch OoJee
JUINTEIRHON MPOJOJDKUTEILHOCTRIO nBeTeHus, C. maximoviczii, C. flabellala -
oounsHBIM 1BeTeHueM, C. dahurica u C. laevigata — cpemHel CTENIEHBIO OOMITHSI
nBeTeHus, a y C. sanguinea orMevanoch cjiaboe [BETEHHUE.

Jlnst uccnenyeMbplx pacTeHUH M3Y4eHHBIX TakcoHOB Crataegus xapakTepHbI
HEOJHOPOIHBIMU MOP(POMETPUUECKUMHU MOKA3ATENSIMU 1IBETeHUs (Tao1. 3).

Cpenn u3y4eHHBIX MPEACTABUTENICH CaMBbIMH KPYITHBIE pa3Mepbl COIBETUM
obum y C. maximoviczii. Haubonbimii quamMerp COLBETHH pPaCTCHHN JaHHOTO
Buaa ormedeH B 2017 rony u cocraBun 7.6+0.21 cm, Haumensmid B 2018 roay —
5.9+0.21cm. Bricokumu mokasarensiMi JuaMeTpa IBETKOB OTMeUeHbI y BusioB C.
maximoviczii u C. dahurica, cpennue 3Ha4eHHsT KOTOPBIX MakCUMalbHBI B 2017
roay u coctaBistor 1.7+0.03cm u 1.7£0.,04 cM cooTBeTcTBeHHO. HanmenbIuii
JMaMeTp IBETKOB onpenesicH s pactenuit C. sanguinea B 2018 roay - 1.2+0.03.
MaxkcuMaabHOe KOJIMYECTBO IBETKOB B colBeTHH oTMeueHo y C. maximoviczii,
HanMenbiiee - y C. laevigata. Cpeanne 3HaueHUs AMaMETpa COLBETUI U IIBETKOB
2017 roga y OOJNBIIMHCTBA M3YYEHHBIX 00pa3IloB mpeBbimanu 3HaueHus 2018 u
2019 rr. OnpHako, aHalM3 METEOJAHHBIX IOKa3al, YTO CPEAHssl TemIleparypa
neproza Bererauu B 2017 roay cocraBmia +8.6°C, 4T0 HECKOJIILKO HHKE, YEM B
2018 2019 rr. (+11.8°C 1 +9.3°C COOTBETCTBEHHO).

YpoBeHb  BIAQXHOCTH OTJIMYAJICSA HEOOJNBIIMMH  KOJICOAHUSMH  JIJIS
BETCTAllUOHHBIX TIEPUOJOB ITUX JieT W cocTaBuil 78%, 75% wu 81%, T.e.
HE3HAUWTEJIbHAS pa3HWIAa TEMIIEpaTyp W  BIAXKHOCTH HE  OKa3bIBacT
CYIIIECTBEHHOTO 3HA4YeHUs Ha Mop(oMeTpudyecKkne mapameTpbl I[BETCHUS
OOSIPBIIITHUKOB.
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Ta6muma 3 - Mopdomerpuyeckne MoKa3aTe/ il IBETKOB H COIBETHI HEKOTOPHIX BU/IOB
Crataegus L., uatpoayuupoBanubix B Koabckyw Cy0apKkTHKY
Table 3 - Morphometric parameters of flowers and inflorescences of some Crataegus L.
species introduced into the Kola Subarctic

KonnuecTBo 1IBETKOB B

HaumenoBanue | Ilnamerp couBerusi, cM HaMETp LIBETKA, CM
A pcon ’ A p 1 ? COLIBETHH, IIT.

obpasua 2017 | 2018 | 2019 | 2017 | 2018 | 2019 | 2017 | 2018 | 2019
C. maximoviczii| 7.6 5.9 6.1 1.7 15 1.5 27.6 27.4 27.3
Schneid. +0.21| £0.21 | £0.20 | +0.03 | +0.03 | +0.02 | £1.26 | +1.29 | +1.05
&bgﬁﬂggca 69 | 55 | 61 | 17 | 14 | 17 | 266 | 182 | 242
Schneid. +0.20 | £0.18 | +£0.19 | +0.04 | +0.03 | +0.03 | £1.70 | +1.09 | +1.05
C. sanguinea 5.0 3.8 4.5 1.4 1.2 1.4 16.6 11.6 15.3
Pall. +0.20 | +0.14 | +£0.10 | +0.03 | +0.03 | +0.03 | £0.89 | +0.66 | +0.76
C.laevigata 45 | 3.9 4.0 15 1.3 1.3 9.9 110 | 104
(Poir.) DC. +0.16 | £0.15 | +0.13 | +0.03 | +0.03 | +0.03 | +0.44 | +0.44 | +0.47
C flabellata 49 | 56 5.1 1.6 1.4 1.4 | 127 | 170 | 130
(Bosc) C. Koch | +0.19 | +0.19 | +0.18 | +0.02 | +0.04 | £0.03 | +0.48 | +0.78 | +0.77
Kospuunent | 597 1 575 | 240 | 127 | 161 | 137 | 481 | 450 | 445
Bapuauuu, %

CpenHre 3HA4YCHHS KOJIHMYECTBA IIBETKOB B COIBETHHM B TCYCHHHU
WCCJICIOBAHUIM HE UMEJTH 3HAYUMOTO Pa3Inyus MEXKIy co0ol y pactenuii Buaa C.
Maximoviczii, 4To CBUAETEIBCTBYET O OOJIbIIEH CTAOMIBLHOCTH STOrO MOKa3aTeIs
JUTS JAHHOTO BHUJIa B YCIIOBUSAX MHTPOAYKIMH. Y pactenuid oopasmnos C. dahurica
u C. sanguinea HauOOJbIIKNE CPEIHUE MOKA3aTEU IBETEHUS OTMeueHb B 2017
roay, B To Bpems kak y C. laevigata u C. flabellata 3aperucrpuposanst B 2018
TOTy.

Jns ompenenieHWsl B3aUMOCBSI3M MEXIY MOKa3arensaMmu 1BeteHus B 2017-
2019rr. vy wu3y4aeMbIX BHUIOB WCIIOJNB30BAIM KOPPEISIIMOHHBIN  aHAIN3.
Koadpduument panroBoit  koppensuuu  CrnupMmMeHa TOoKazal  yMEpPEHHO
TIOJIOKUTEIBHYIO 3aBHCHMOCTh MEXAY CpPEJHUMH 3HAUCHUSMH pPa3MepoB
couBetuit u 1BeTkoB (ipu P = 0.001). Hanbonee TecHass KOppensiMOHHAs CBS3b
MEXIy TaHHBIMH IMOKa3aTesisiMu otMedeHna y C. maximoviczii(r = 0.63), meHee
tecras — y C. flabellata (r = 0.42). Cna0Obie MoJOKUTEIbHBIE KOPPEIISAIUOHHBIC
CBS3M OOHApYXEHBI MEXIy 3HAUCHUSIMH pPa3MEpPOB COIBETHA W KOJIMYECTBA
nBeTkoB (I = 0.48-0.60), T.c. BUIBI ¢ OOJBIIMM KOJIMYSCTBOM IIBETKOB 00pa3yroT
0oJiee KpYITHbIE COIBETHUSI U HAOOOPOT.

VY pactenuit BugoB Crataegus L. B ycmoBusx Kombckoro moiryoctpoBa
o0Opa3yloTcs TIIOMbI MPaBWIBHON (OpMBI, 0€3 3HAYMTENbHBIX TOBPEKICHHM.
[TpeObiBasi B OJHOPOIHBIX TOYBEHHO-KIMMATHYCCKUX YCIIOBUAX, U3YUCHHBIC BUIBI
XapaKTepU30BAIMCh PA3HOM CTEICHBIO TIOO0IBETEHHUS (PUCYHOK).

HauGonpimmii moka3aTeNb IIOMONBETCHHUS 32 BECh IEPHOJ MCCICIOBAHUS
(2017-2019 rr.) xapakrepen ais oopasnos C. maximoviczii u coctasinseT ot 55.1
no 73.9 %, a tak xe jans pacremmii C. flabellata B 2017 romy — 62.7%.
HawmeHsliiee mioonBeTeHIE onpeesieHo y pactenuit Buaa C. sanguinea B 2018
roay (18.4%). Y pacrennii C. dahurica, C. sanguinea, C. flabellata u C. laevigata
MaKCHMAaJIbHOE TUIo/IonBeTeHre oTMeueHo B 2017 romy, a y C. maximoviczii - B
2018 romy. MunumaibHbIe MMOKa3zateau riogouserenus y C. maximoviczii u C.
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dahurica 3aperucrpupoBanst B 2019 roxy, y apyrux BumoB - B 2018 romy.
CrefioBaTenbHO, JAHHBIA TOKA3aTellb 3aBUCHUT OT TPYMIbBI (AaKTOPOB YCIOBHI
Cpelibl, CPEIN KOTOPBIX MOTOAHBIC YCIOBHUS OKa3bIBAIOT HE3HAUYUTEIBHOE BIHSIHUE.
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d
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C. maximoviczii C. dahurica C. sanguinea C. laevigata C.flabellata

Pucynok — IliionouBerenne HekoTopbix BUA0B Crataegus L. B yc/IOBHSIX HHTPOIYKIIUH
Figure - Fruiting of some species of Crataegus L. under conditions of introduction

3akirouenue. JlaHHOE WUCCIEIOBaHUE TIOKA3aJlo, YTO MCIOJb30BaHUE
napamMeTpoB, XapaKTEPU3YIOIIUX OCOOCHHOCTH T'E€HEPATHUBHOTO  Pa3BUTHI,
SABJISIETCS  1I€NIeCOOOpa3HbIM  TPU  OLIGHKE CIOCOOHOCTM K  ajanTaiuu
WHTPOIYIMPOBaHHBIX pacTeHuid. B yciosusix Konbekoit CyO0apKTHKH HEKOTOPHIE
BU/JIbI OOSIPBHIITHUKOB XOPOIIO U OOMJILHO LBETYT, YTO JIeJIaeT BO3MOXHBIM OoJiee
IIIUPOKOE HCIOJIb30BAaHUE B O3CJIICHCHWHM HACEJEHHBIX NYHKTOB peruoHa. C.
maximoviczii u C. flabellala Bo3moxHO pexomeHmOBaTH [IsI UCIOJIL30BAHUS B
03€JICHEHUHU HaceJeHHBIX MyHKTOB Ha KonbckoMm nonyoctpose. [locie nserenus
obpazyercs 18.4-73.9% nnoaoB, TakuM 00pa3oM, JaHHbBIE BUJbI OOSPBIIIHUKOB
MOTYT OBITh HUCIIOJIb30BAHBI JIJISi TIOJYYEHHs 3PENIbIX IJI0JI0B KAaK HCTOYHHMKA

JICKapCTBCHHLIX BCIICCTB.
Pabomul evinonnenvl na Yuuxanvrou nayunou yemanoseke “‘Koanexuus scuevix pacmeHuil
Tonapuo-anvnuiickoeo bomanuyeckozo caoa-uncmumyma’’, pee. Ne 499394.
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Caenennst 00 aBTopax:

3oroBa Omecs EBreHpeBHa - MIIQAIIMKA HAYYHBIM COTPYIHUK JIAOOPATOPUHU ACHAPOJIOTHH.
[TomstpHO-anbpnuiickuii 60TaHWYeCKHUit caa-uHCTUTYT M. H. A. ABpopuna Kosibckoro HayqHOT0O
nenrpa Poccuiickoii akanemun Hayk. ABTop Oonee 20 HayuyHBIX MyOJNUKAaIMid, BKIOYas B
peleH3upyeMbIX KypHaiax. O0iacTh UCCIIeOBAHUN — UHTPOAYKIIUSL PA3HBIX BUIOB PACTCHUM
CeBEpHBIX pailoHoB Poccun.
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[TomockoBa Enena IOpnheBHa - kanaumat OWOJIOTHYECKUX HayK. I[loysipHO-anbIuNCKHiA
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MNPOU3BOACTBEHHO-BUOJIOI'HYECKAS OIEHKA COPTOB
PEMOHTAHTHOU MAJIMHBI B YCJIOBUAX I0T'A ITPEJBAUKAJIBA

’E.H. Kuceaesa, 'M.A. Pauenko, ’A.M. Pauenxo, “JI.LE. Kambimosa

1 . "
CI/I621/IDCKI/II/I AHCTUTYT husuosioruu u onoxumuu pacreauii CO PAH, 2. Upxymck, Poccus
WpxyTckuii rocynapcTBEHHBIN arpapHblil yHUBepcUTeT uMeHu A.A. ExxeBckoro,
Monooescnwuii, Upkymcxuii pation, Upkymckas obnacmo, Poccus

AnHoTanus. ExxeroqHo mHTEpec K peMOHTAaHTHBIM (opMaM MallMHBI TOBBIIIAETCS B CBSI3U C
TEM, 4TO HEJOCTATOYHO M3y4YEHBI MOTEHIMAIbHBIE BO3MOKHOCTU KYJIbTYPBL. DTO U 00YCIOBUIIO
HEOOXOJUMOCTh JAETAJbHOTO W3YYEHUS JaHHOM STrOAHOM KyiabTypbl. (CTaThs 3HAKOMUT C
uccieoBaHusIMH, poBoAuMbIMU B 2019-2020 rr., Ha xoyuiekuuoHHoM yyactke CUOUBP CO
PAH (r. Upkyrck) momansto 0,15 ra. Ob6bekramu uccienoBanus nocayxuwiu 11 copto u 3
oTOOpHBIE (POPMBI PEMOHTAHTHOW MAaIMHBI OTEYEeCTBEHHOH cenekuunu. Ocoboe BHHMaHUE B
paboTte OBUIM YIEIICHBI TPOU3BOJCTBEHHO-OMOJIOTHYECKONH OIICHKE OOBEKTa WCCIICOBAHMS, B
YaCTHOCTH, CKOPOCIIEJIOCTH U TMPOJYKTUBHOCTHU, KOMIIAKTHOCTH KYyCTa, OpPraHOJEHTHYECKUM
nokasarensiM. B mepuona BereTanyu OTMEYEHBI COpPTa, KOTOPbIE HAUMHAIOT ILJIOJIOHOCUTH B
KOHIIE MIOJI1 — IEPBBIX YMCIAX aBryCcTa, y APYIMX COpPTOB (pa3a IJIOIOHOLIEHUSIHACTYNMIIA B
Oosee Mmo3aHUE CpPOKM (IepBas M BTOpasl JieKkaga CeHTAOps). Mexay HayaloM LBETEHUs U
CO3PEBAHMEM ST/l MPOXOAUT Oosiee Mecsala. BpinenaeHbl KPYMHOIJIOHBIE COpTa - C Maccou
10/10B Oosiee 6 T' M KpYNHOIUIOIHBIE (POpMBI — C Maccoit TIoaoB Gosee 7 r. B nccinenyemom
nepuoze, 01aroaaps MOroAHBIM YCIOBUSAM, IUIOJAOHOIIEHNE MTPOI0JIKAIOCH A0 Havyalla OKTA0ps,
YTO TMO3BOJWJIO MHOTUM pacTeHMsIM  OTJaTh MakKcUMyM Yypoxas. [IpoBenu cpaBHeHHE
NOTEHIMATIBHON U (PaKTUUECKON MPOTYKTUBHOCTU pacTeHui. Caenanu CpaBHUTENIBHYIO OLEHKY
MIOJIyYEHHBIX PE3YJIbTaTOB C IMOJIyYEHHBIMHM PaHee, IPYrMMH UccienoBarensiMu. B pesynbrare
Cpelu U3y4yaeMoro COPTUMEHTa, pErUCTPUPOBaHbI Oosiee cKopoctenble GOpMBI, a TaK Ke copTa
¢ HauOomplled NpOAYKTUBHOCTHIO. B pa®oTe mpuBeneHbl pe3yiabTaTbl OPraHOJIENTHYECKON
OLICHKH ST0/b1.ONKMCaHbl KIMMATUYECKUE YCIOBHS 30HBI HCCIIEOBAHHUS.

KuioueBble cjioBa: copm, npooyKmusHOCmb, PeMOHMAHMHASL MAIUHA, NI00OHOWEHUe, CPOK,
2UOPUO, OpeanolenmuiecKas oYeHKa, no2ooa

Jasi nmrupoBanus: Kucenesa E.H., Pauenxko M.A., Pauenko A.M., Kawmpimosa JLE.
[Tpon3BOACTBEHHO-OMOIOTHYECKasT OIIEHKAa COPTOB PEMOHTAHTHOM MallMHBI B YCJIOBHSX IOTa
[Mpenbaitkanbs. “Hayuno-npaxmuueckuti socypuan “Becmuux Upl' CXA”. 2020;101:31-40. DOI:
10.51215/1999 - 3765-2020-101-31-40.
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Research Article

PRODUCTION AND BIOLOGICAL EVALUATION OF VARIETIES OF
REMONTANT RASPBERRY IN THE CONDITIONS OF THE SOUTH OF PRE-
BAIKAL REGION

’Elena N. Kiseleva, ‘Maxim A. Rachenko, >Anna M. Rachenko, ’Lada E. Kamyshova

'Siberian Institute of Plant Physiology and Biochemistry SB RAS, Irkutsk, Russia
?Irkutsk State Agricultural University named after A.A. Ezhevsky, Molodezhny, Irkutsk district,
Irkutsk region, Russia

Abstract. Every year, interest in remontant forms of raspberry is increasing due to the fact that
the potential of culture has not been sufficiently studied. This necessitated a detailed study of
this berry culture. The article introduces the research carried out in 2019-2020 at the collection
site of the SIPPB SB RAS (Irkutsk) with an area of 0.15 hectares. The research objects were 11
varieties and 3 selected forms of remontant raspberries of domestic selection. Particular
attention in the work was paid to the production and biological assessment of the research
object, in particular, early maturity and productivity, compactness of the bush, organoleptic
indicators. During the growing season, varieties were noted that begin to bear fruit in late July -
early August; in other varieties, the fruiting phase began at a later date (first and second decade
of September). More than a month passes between the beginning of flowering and ripening of
the berries. Large-fruited varieties were identified - with a fruit weight of more than 6 g and
large-fruited forms - with a fruit weight of more than 7 g. In the study period, due to weather
conditions, fruiting continued until early October, which allowed many plants to give the
maximum vyield. A comparison was made between the potential and actual productivity of
plants. We made a comparative assessment of the results obtained with those obtained earlier by
other researchers. As a result, among the studied assortment, more early ripening forms, as well
as varieties with the highest productivity, were recorded. The paper presents the results of the
organoleptic evaluation of the berry. The climatic conditions of the study area are described.
Keywords: variety, productivity, remontant raspberry, berry, bush, height, fruiting, term,
hybrid, points, taste, organoleptic assessment, fragility, weather

For citation: Kiseleva E.N., Rachenko M.A., Rachenko A.M., Kamyshova L.E. Production and
biological evaluation of varieties of remontant raspberry in the conditions of the south of Pre-baikal
region. East Siberian Journal of Biosciences. 2020;101:31-40. (In Russ.). DOI: 10.51215/1999 -
3765-2020-101-31-40.

BBenenue. B cCBs3M ¢ OBICTPO PpACHIMPSIONMIMMUCS TEMIIAMU POCTa
MPOMBIIILJIEHHOTO BBIpAlIMBAaHUSl ~ PEMOHTAHTHOM  MaJMHBl  BO3HHUKIA
HE0OXOIMMOCTh B JOTIOJIHUTENBHOMN UHOOPMAITUUBIIPOU3BOCTBEHHO-
OMOJIOTUYECKON OIIEHKE, XapaKTEPUCTHKEH TMOTECHIMAIBHBIX BO3MOMXHOCTSIX
KYJBTYPBI B PETHOHE.

B Ilpubaiikanse OoblIyi0 pabOTy B M3YYECHUU PEMOHTAHTHOW MAaJIMHBI B
ycioBusix ora Mpkyrckoit o6mactu npoBoauiau crenuanuctel CUOUBP CO PAH
n Hpkyrckoro I'AYum. Exesckoro: E.M. Pauenko, H.D.MapteiHOBa, M.A.
Pauenko [8] u MLIO. Ilymnna, M.A. Pauenko, P.A Caruposa[7].

C mnepcriekTuBOil 0TOOpa POAUTENHCKUX (OPM C YCTOMYMBO BBICOKHUMH
OMOJIOT0-XO3IMCTBEHHBIMH TIOKa3aTenssMu. Beaw ““...BbIOOp pomuTeneit OCHOBaH
Ha UX (PEHOTHITUYECKHUX XapakTepuctukax” [12].

HpkyTckuii pailoH OTHOCUTCA K FOTO-BOCTOYHOM JIECOCTENHOM 30HE (30HE 5)
U XapaKTEepU3yeTCs MPOAOHKUTEIBHOCThIOBEreTallMoHHoro mnepuoga 120-130
nuel, cymma temneparyp Beime 10°C cocraBnser 1600-1900°C. beamoposubiit
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nepuoAB cpeaHeM - 95 nneit. OcaakoB BeinmaaaeT B roj 170-450 MM, ripu 3TOM B
nepuoJI ¢ Mast o ceHTs0pb 160-270 mm[11].

Leapb ucciaeg0BaHusA — BBIABICHUE MEPCIIEKTUBHBIX COPTOB PEMOHTAHTHOU
MaJIMHBI JUJI BO3JEJBIBAHUS HA TEPPUTOPHUM IOTr0-BOCTOYHOM dacTu MpKyTckon
o0JnacTu.

3ajgauu uccJIe10BaHUA:

1. JaTh mpou3BOJCTBEHHO-OMOIOTUYECKYIO OICHKY MMEIOIIUMCS COpTaM U
oTOOpHBIM (hOpMaM PEMOHTAHTHOW MaJMHBI: (PEHOJIOTU,KOMIIAKTHOCTh TTOOETOB,
CKOPOCHENOCTD.

2. Cnenatb OpraHoOJIENTUYECKYIO OLEHKY CHENbIX STO/.

OO0bekTbl U MeTOAbI HccaeqoBaHuA. OOBEKTOM HCCIEIOBAHUS SIBISIETCS
COpPTOBOE pa3zHoOOpa3ue (copta U OTOOpPHBIE (OPMBI) PEMOHTAHTHOWMAIUHBI
kojuiekuuonHoro ydactka CHUOUBP CO PAH B r. Hpkyrcke Ha ywacTke
MHOTOJIETHUX HacaxaeHui Manuubl S — 0.15 ra. PacTeHust pacnosyioskeHbl psaamMu
Ha pacctossHuU 0.7 M B psagy u 2.0 M — MeXIypsiibs (CXeMa, peKOMEHI0BaHHAs
akageMukoM PACXH WM.B. Ka3zakoBblM Ha 3Tane HMHTPOAYKIUM B HOBBIX
pervonax). Y4acTOK paclojIo)KeH Ha IOKHOM CKJIoHe nop yriaom 8-10°.Tum
MOYBBI -  CEpble  JIECHbIE, MO  TPAHYJIOMETPUYECKOMY  COCTaBy -
CPEIHECYTIIMHUCTBIE.

bronoro-xo3siicTBeHHbIE OCOOCHHOCTH MaJIMHbI HA TEPPUTOPUN MUTOMHHKA
UCCJIEIOBAIM MapIIPYTHBIM CIIOCOOOM, pa30uBas €ro Ha PaBHOMEPHKIO CETh
MapuipyTtoB.  [lapamiensHo  mpou3BoAWIM  (DEHOJIOTMYECKUE  OMHMCAHUS.
DaKTUYECKYIO0 TPOAYKTUBHOCTh YUUTHIBAIM [0 MAcCe CO3PEBIIUX AT0J Ha OJTHOM
KyCT€ JO HACTYIUICHUSI CHJIbHBIX 3aMOpPO3KOB. lccienoBaHusl MPOBOAWIKNCH
COTJIACHO TIpOTpaMMe€ M METOAMKE COPTOU3YYEHUS IUIOJOBBIX, STOAHBIX H
OpEXOIIOIHBIX KyabTyp [9,10].

Mexaypsiabsi TMOKPBITHI YEPHBIM  YKPBIBHBIM ~MaTEpHajoM Ha OCHOBE
arpoBOJIOKHA MIOTHOCTHI0 50-60 r/m°. 3a IepHOA BEreTalud ObLIO MPOBELCHO
YEThIPE MPOMOJKU OT COpHAKOB. DOpMUpOBaHHE KYCTOB IMPOBOAWIM B HIOHE
Mecslle, Korja BbicoTa pacTeHuil Obuia Oosnee 1 merpa, a yAalleHHE MOJIOABIX
noOeroB MpOBOJMIM BCE JIETO, MO Mepe HeoOxoaumoctu. IlpoBeneHo naBe
KOPHEBBIX  TMOJKOPMKU:  KOMIUIEKCHBIM  yJIOOpEeHHEM ,Z[I/IaMMO(I)OCKa B
CTAHZAPTHOH KOHIEHTPALMH IS STONHBIX KycTapHHKOB 80 r/M° u B
BHECKOPDHEBBIX  (OKHAKOE  KOMIUICKCHOe  ymoOpenue  “Typmak”  myTem
MENKOAMCTIEPCHOTO ONPBICKMBAHMSA C PACXOAOM 1 nutp pabGouero pactBopa Ha 10
m?). TIpodOIDKHTENBHOE BO3ACHCTBHE HENOCTATKA BOABI M M30BITKA TEIia Ha
MJI0JIOBBIE PACTEHUSI MOXKET CIOCOOCTBOBAaTH HEPABHOMEPHOMY POCTY IUIOJIOB H
HEOJHOBPEMEHHOMY HWX CO3PEBAHUIO, YXYIUIA€T HX MOKPOBHYIO OKpPAacky,
CHIDKAET BKYCOBBIE KadyeCcTBa M YMEHbIIAeT JexXKOoCcTh [l1]. Takxke pacrenus
OTPHULIATENILHO PEarupyeT Ha BHICOKYIO BIaXXHOCTh BO3ayxa [S].

B  noxnnmuBelii  mepuon il TPOPUIAKTUKKA U JIeUeHUsS] UHOEKIUi
npuMeHsiiack 0akoBasi cMech M3 Ouojiormueckux mnpenaparos: ‘“Tamaump”, 1
tabnerka/l 1 Boae “Anupun’,l Tabmerka/l 1 BoAbI ¢ J0OABICHUEM PETYISITOPA
poct “OmmH-Okctpa”, 1 wi/10 1 Bompl. PactBop HaHocunmu myTeM
MEJTKOAUCTIEPCHOTO ONPBICKUBAHMS C pacxosoM 1 mutp pabodero pactopa Ha 10
M.

Pesyabrarel M ux oOcy:kaeHue. Bo BpeMs BereTallMOHHOrO Iepuoaa y
BBICOKOPOCIHBIX COpPTOB “OpamxeBoe uyno” (cpemssst BeicoTa ctedns 152.9 cm),
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“Kap ntuna” (168.5 cm) u rudbpuna 32-151-1 (174.5 cm) u 37-15-4 (167.2 cm)
(puc. 1) mpoBomuiaM ABE - TPU MOMBSI3KM KYyCTOB K Immaiepe. B To Bpems

HU3KopociabiM: “EBpaszus” (cpemussi BbicoTa crebnerr 109.5 cwm), “IluHrBun”
(111.9 cm) u tubpua 1-220-1 (113.4 cm) goCcTaTOYHO OBLIO W OHOM MOIBS3KU

(puc.1).
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Pucynok 1 -Cpeansisi BbicOTa pacTeHUIl peMOHTAHTHON MaJIMHbI, CM, BbIPAIlleHHOM B
YCJOBHAX I0r0-BOCTOYHOM yacTu Upkyrckoii o01actu B 2019-2020 rr.
Figure 1 - Average height of remontant raspberry plants, cm, grown in the southeastern
part of the Irkutsk region in 2019-2020

[[BeTenue sBisieTCs OMHOM M3 BaxkHEHIMX (eHojornyeckux a3 B KU3HU
pacTeHus, CPOKU HACTYIUICHUS] U MPOJOKUTEILHOCTh KOTOPOUM KOJIEOTIOTCS 1O
rojlaM M 3aBHUCAT OT TEHETHUYECKHMX OCOOCHHOCTEM copTa U KIMMATHYECKUX
yciaoBuil [2]. C MOMeHTa Hayaja IBETCHHUSA 1O CO3PEBAHUS STOJ MPOXOAUT OT
OJIHOT'O MecsIia U 0oJiee.

3a mepuoa HaOJMIOJEHUS OTMEYEHBI COpTa, TUIOAOHOIIEHUS Yy KOTOPBIX
HACTYIIaeT paHbLIE OCTAIBHBIX. B KOHIIE TPEThEN EKAbl UIOJISI — HAYaJle IEPBOM
JieKaJibl aBryCcTa, Ha moderax TEeKyIero rojga HaYMHaKT MI0JJOHOCUTh CIEAYIOIIUE
copra: “Ilunreun”, “3onoteie kynona” u “I'epakn”, “EBpasus’u ¢popma 1-220-1.
[To3xe Bcex B a3y IUIOJOHOLIEHUs BCTynuia copT “Amnenbcun” (13 ceHTs0ps)
(Tabmuma 1).

@opMHUpOBaHUE TUJIOJIOB MPOAOJIKAIOCH JO HACTYIUICHHUS PETYJSIPHBIX
MOHWYKEHU HOUHBIX TemmepaTyp (0osiee 5 quelt nmoapsia) u nHeBHbIX Hibke 10° C.

HauGomnee sipkuM 1 CyIIECTBEHHBIM MTOKA3aTelIeM BBICOKOW aJlanTalid copTa
SBIsieTCS ero npoaykKTuBHOCTH [3]. M3 pabot C.H. EBIOKMMEHKO BBIICHEHO, YTO
OJIHUM W3 ONPEACISIONIUX KOMIIOHEHTOB IPOJAYKTUBHOCTH SIBJISIETCS Macca
wionoB [5]. 3a Bech MepHOJ IJIOJOHOMICHHS HAHUOONBIIYIO MPOAYKTHBHOCTH
nokazaiau rudpuasl 1-220-1 (494.2 r/mobera), 37-15-4 (288.6 r/mobera), copt
“Eppasus” (281.4 r/moGera), bpsiickoe auBo” (271.6 r/modera)u “TlunrBun”
(200.6 r/mobGera) (ta06ma.2). M3 Bcex 3TUX COPTOB KPYIMHOILIOAHBIM SIBIISCTCS
rudpun 37-15-4 (6onee 4 r cpenuuit Bec mioaa) (tadmn. 3). Copra “EBpasus” u
“ITuarBun”, tuopun 1-220-1 QopMupyoT NOpPOJYKTUBHOCTH W3 BBICOKOTO
KOJIMYECTBA T€HEPATUBHBIX 00pa30BaHUM.
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Tabmuna 1 -/lata HacTynuieHus ¢a3bl JI0JOHOLICHHUS Y PACTEHUI PEMOHTAHTHOM
MAJIMHbI, B YCJIOBHUSIX IOr0-BOCTOYHOM yacTu Upkyrckoii ob6aactu, B 2019-2020 rr.
Table 1 - Date of the onset of the fruiting phase in remontant raspberry plants, in the
southeastern part of the Irkutsk region, in 2019-2020

No Cont Jara BcTymuieHus B Jlara BcTymuieHus B
/o p a3y nuBeTeHUs IUIOXOHOIIIEHUE
1 1-220-1 2 nexana HIoHs 3 nexajaa Urojis
2 32-151-1 1 nexana wroHs 2-3 nekajna aBrycra
3 37-15-4 1 nexana uIOHA 2-3 nekajna aBrycra
4 “EBpazus” 2 nexaza UIoHSI 1-2 nekana aBrycra
5 “TIuareun’ 3 nexkaja UIoHSA 1 nexana aBrycra
6 “I'epakn” 2 nexaza UIoHSI 2 JieKaJia aBrycra
7 “3onotele KynoJsa” 1 nexaja MroHA | nexana aBrycra
8 “OpamxeBoe uyno”’ 2 neKajia MroHs 2-3 nekaja aBrycra
9 “PyOuHOBOE OXepeibe” 2 JieKajia MioHs 2-3 nekaja aBrycra
10 “XKap nTuna” 3 nexaza MIOHI I nexana asrycra — 1 nexana
CEHTAOPS
11 “Anenscun” 3 nexaza MIOHA 1-2 nekana ceHTIOps
12 “bpuinnanToBas’ 2 JieKajia MIoHs 2 nekaja aBrycra
13 “IITanika Monomaxa” 3 nekajia uroHs 2 nexaja aBrycra
14 “BbpsiHcko€ TUBO” 3 mexama MIOHSI 1 nexana aBrycra

Ha6mogenuss M.A. Pauenko nu M.IO. IlymuHol nmokaszajid, 4To B peruoHe
CpEeIU W3YYECHHBIX PEMOHTAHTHBIX COPTOB BBICOKMH IOKa3zaTeib (HaKTHUYECKOI
MPOAYKTUBHOCTH MOKa3au copTa “bpuimanroBas’™ u “I'epakn’ [5].

B 2019-2020 rr. BbICOKYIO (haKTHUECKYIO MPOAYKTHBHOCTH MOKa3ainu (Ooiee
70%) or moTeHIMaNbHOW MPOAyKTHBHOCTH (Tabn. 2). Menee 20% y copToB
“IITanka MoHoMaxa” u “AnenbCuH”’, T.€. OHH HHU3KOIPOAYKTUBHBIE B YCIOBHUAX
pervoHa.

Kak yxe 0TMeuYeHO, 4TO KPYNHOILIOJHOCTh COPTOB HE BCETJA CBSI3aHA C MX
NpoayKTUBHOCTHIO. KpymHble sironbl (Oonee 8 1) Habmonanuce y “I'epakia” (8.0),
“PybunoBoro oxepenbs” (8.8), “Anenbcun” u “Illanka MoHoMaxa” uMesnu cambie
KpymHbie sAroapl mo 7.0 r. CaMbIM KpYIMHOIUIOAHBIM THOpuAoM ObLT 37-15-4 (8.3
r) (ta6n.3). BrpICOKyl0 NPOAYKTMBHOCTH MOKa3ajd Toibko TuOpupa 37-15-4, a
“Anenscun”, “lllanka Monomaxa” u “OpanxeBoe uyao” - Hu3Kyro. ['ubpuzg 1-
220-1 mnpu cpemHeM Bece IUIOAOB B 3.6 T TOKa3ajdl CaMyl BBICOKYIO
IPOAYKTHBHOCTH (494.2 1) (Tabi.2.)

BBIICHEHO, YTO HET 3aBUCUMOCTH MEXKIY KPYIHOIUIOAHOCTBIO COpPTa U €ro
MPOIYKTUBHOCTBIO.

B cyXyto H SICHYI0 MOroay Aroja XOpouo COXpaHsJach Ha KOPHIO B TE€UEHUE
HEJICJIM HA BCEX COpTax. B MOXIIUBBIN MMEPUOA NPUXOAUIIOCH CHUMATh YPOKau
yaiie, T.K. y copToB “Amnenbcun”, “3ojoteie kynona”, 1-220-1, “PyOunoBoe
OJKepenbe” SAroja CTaHOBHMJIACh BOJSHHUCTOM W HA4YMHAJIA IOPaXaThbCsl CEpPOU
rauibio (Botrytiscinerea).

BaxxHellinMU  MOTPEOUTENbCKUMHU  XapaKTEpPUCTUKAMU  SBIIAIOTCS  UX
opranosnentuyeckue cpoiictpa [4]. Co3maHnHasi KOMUCCHS U3 COTPYAHUKOB OTAENa
“ITpuknagHbIX U dKCNIepuMeHTanbHbIX pazpadorox” CUDUBP CO PAH, nposena
OpraHOJIENITUYECKYIO OLIEHKY SIT0Jl MAJTMHBI PEMOHTAHTHOM.
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Tabnuna 2 - @akTu4yecKas U NOTEHIIHAIbHAS MPOAYKTHUBHOCTh PEMOHTAHTHOI MAJTUHBI,
BbIPAIIlEHHOH B YCJI0BHSX IOro-BOCTOYHOM YacTu Upkyrckoii odsactu B 2019-2020 rr.

Table 2 - Actual and potential productivity of remontant raspberries grown in the
southeastern part of the Irkutsk region in 2019-2020

Cpennsa Cpensss
N (bakTuueckas P % GakTuyeckoit

2 Copr MIPOIYKTUBHOCTH C TIOTCHIHA/IbHA MPOIYKTUBHOCTH

/1 p 6p YK 2019-2020 | TPOMYKTHBHOCTD, T Ha POIYyK o

robera, T 13r - 1 mober B 2019-2020 | O MOTCHIMATBHOM
1 “EBpazus” 281.4+76.9 484.60+11.4 58.1
2 “IInarsun” 200.0+£87.9 240.40+4.8 83.2
3 3onoteie 145.8+57.4 220.98+17.7 66.0

KynoJia
4 “Anenscun” 91.0+12.1 694.00+7.6 13.1
5 OE:;‘L"SE?BO@ 116.8424.0 338.39+6.0 345
6 | “bpummantoBas’” 165.7+24.7 324.74£7.0 51.0
7 Pybunosoe 157.5:81.9 261.68::4.4 60.2
OXKEepeIIbe
IHanka 131.5+11.4 703.77+5.0 18.7
Monomaxa

“I'epaxn” 221.5+183.2 291.24+5.2 76.1
10 “XKap nruma” 133.1+50.7 381.54+8.0 34.9
11 | “Bpsnckoe quBo” 271.6422.5 484.48+14.1 83.9
12 “32-151-1” 141.6+51.4 172.50+3.7 56.1
13 “37-15-4” 288.6£111.9 423.76+16.9 82.1
14 “1-220-1” 494 .2+55.6 588.84+8.9 68.1

Tabnuma3 -CpeaHuii 1 MAKCUMAJIbHBIN BeC M NPOAYKTHBHOCTBHSTO/l PEMOHTAHTHOM
MAaJIMHbI, BLIPAIIEHHOH B YCJI0BHMAX I0ro-BocTo4HOM yacTu Upkyrckoii od1actu B 2019-
2020 rr.
Table 3 - Average and maximum weight and productivity of remontant raspberries grown

in the southeastern part of the Irkutsk region in 2019-2020

No Cp. Bec sironpl, T B | Cp. MaKC. BEC SITOAbI, Maxcumanbibie Bec
/o Copt 2019-2020 r52019-2020 rr, |"OA T B 2019-2020
1 “1-220-1” 3.6+0.28 4.9+0.76 6.0
2 “32-151-1” 4.1+0.17 6.6+0.40 6.4
3 “37-15-4” 4.2+1.42 7.1+£0.99 8.3
4 “EBpazus’” 3.2+0.53 5.3+1.47 6.5
5 “TInursun” 3.6+£0.45 5.24+0.47 5.8
6 “I"epax 4.440.53 6.6+£1.31 8.0
7 | “3onoteie Kymojua” 2.9+0.20 3.8+0.52 4.3
8 | “OpamxeBoe uyno” 4.9+0.20 5.9+0.52 6.6
9 Pyourosoc 4.7£0.57 7.1+1.21 8.8
OJKepelbe
10 “XKap ntuna” 3.3+0.50 4.6+0.50 55
11 “Anenscun” 4,54+0.25 6.3+0.50 7.0
12 | “bpwmanroBas’ 3.4+0.46 4.6+0.59 5.1
13 |“Illanxa Monomaxa” 5.8+0.50 6.3+0.46 7.0
14 “bpsiHCKO€ TUBO” 5.6£0.75 6.0+0.10 6.2

w
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OueHuBanu Aronsl B IeHb cOopa B ABa cpoka (10 aBrycra u 1 okTs0p4, T.€. B
Hayajge ¥ 3aBEpIICHHM IUIOJOHOIICHHUS) U COOMpanu IUIOALI B CTaJAUM
noTpeOuTeNbCKOM 3penocTu. OIeHKY MPOBOAWINA C UCTIOJIb30BaHUEM 5 OAIITEHOM
IIKaJIbl 110 CIEIYIOIMM MOKa3aTessiM: BKYC, LIBET, ApOMAaT, IUIOTHOCTh, BHEIIHHIMA
Bujl. B urore Obu1 monyuen cpennuit 6amn. Copra “Anenscun” u “lllanka
Monomaxa” B IepBOil OLICHKE HE Y4aCTBOBAJIM, T.K. PACTEHUS €Ill€ HE BCTYMUIIU B
dazy cospeBanus 1iogoB. Ha muarpamme (puc. 2) XOpoOmIo BHIHO, YTO
MPaKTUYECKU BCE COPTa K OCEHU MOJIY4YMiIn Oojee BbicOKUM Oat. OueHka Oblia
NOBBIIIEHA 3a CYET M3MEHEHHMs BKYCOBBIX KauecTB sAroabl. K  KoHIY
IUIOJOHOIIEHUsI y MHOTMX COPTOB OHa crTaja c 0o0yieeé BBIPAXKEHHBIM U
HACBIIIEHHBIM BKYCcOM. Tak e y Aro/ipl cTay 6oJiee HACHIIIIEHHBINA apoMar.
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PI/IC}’HOK 2 - CpaBHeHne opranonenaneCKoifl OLICHKMU AroJa peMOHTaHTHOﬁ MaJIMHBI OT
10.08.2020 r. m o1 01.10.2020 1.
Figure 2 - Comparison of the organoleptic assessment of remontant raspberry berries from
10.08.2020 and from 01.10.2020

N3 coptumenTa siros1 6oJiee BBICOKUNA 0aul OpraHoJIeNTHYECKUX MoKa3zarenei
umenu copta: “Ilunrsun”, “OpanxeBoe uyno”, “PybunoBoe oxepenne”, “lllanka
Monomaxa”, “I'epakin’”, u rubpua 37-15-4.

3axarwdenue. BoicokopocibiM coptaMm: “OpanxkeBoe uyno”, “YKap nruma”,
“Anenscun”, “bpsHckoe muBo” u dopmam 37-15-4, 32-151-1 Bo wuzbexanue
MOJIETaHUsI U TpeJjoMJieHUs cTelseil TpeOyeTcsl AOMOJHUTENbHAsl TOJBSI3KA.
Copra “Ilunarsun”, “EBpazus”, “3onoteie kynona”, “XKap nruna”, dopmsr 1-220-
1 wu 32-151-1 cKkJIOHHBI K XPYNKOCTH cTeOjel (JIerko O00JaMbIBAIUCh Y
OCHOBaHMs), y HUX MpU (POPMUPOBAHUU KyCTa JIydllle OCTABIATH 10 4 crebnei.
N3 ckopocnenbix COpTOB MOXHO OTMETUTh “TIuHrBuH”, “3010ThHIE Kymona”,
“EBpazus”, “bpsanckoe nuBo” ¢dopmal-220-1. KpynHOMIOAHOCTE B pPErHOHE
WCCJICIOBaHMs TIPOSIBUIIM Takue copta: ‘“‘PyOunHoBoe oxkepenbe”, “OpaHkeBoe
gyno”, “Anenscun”,“I'epaxn”, “Illanka Monomaxa”, “bpstHckoe nuB0” U (HOpPMBI
37-15-4 u 32-151-1. [IpoayKTHBHOCTH cOpTa POPMHUPYETCS U3 Beca M KOJIMUYECTBA
aron pactenus. HauOompinyto craOuiabHOCTH Habmomanu y coptoB “I'epaxi”,
“bpsiackoe muBo”, “Iluarsun”, “PybunoBOoe oxepenbe” u ¢dopma 37-15-4.
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OprasosienTHyecKas OLEHKa M0Ka3aja, YTo Sroja MajJuHbl PEMOHTAHTHOI Ooee
LEHUTCS 3a CBOM BHEIIHUN BHUJI U XOPOIIYIO IUIOTHOCTb, & BKYCOBBIE KayeCTBa
AroJl OoJbllIE PACKPBIBAIOTCSI OCEHbIO, IOATOMY IIPU OCEHHEW JerycTaluu
BKYCOBBIE€ KaU€CTBAa MHOTHX COPTOB MOJIYYHJIM 00JI€€ BHICOKHI Oal.
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ANALYSIS OF SPRING WHEAT VARIETY TESTS IN THE IRKUTSK
REGION

Igor V. Naumov, Marina N. Polkovskaya

Irkutsk State Agricultural University named after A.A. Ezhevsky, Molodezhny, Irkutsk district,
Irkutsk region, Russia

Abstract. To provide the population with a sufficient amount of food products, it is necessary to
use high-yielding varieties of agricultural crops. The solution of this problem is possible only
with high-quality work of breeding institutions and well-coordinated functioning of the system
of competitive variety testing, zoning and seed production of crops. For carrying out variety
tests and subsequent zoning of varieties, the state variety testing network operates in the
country, one of the scientific and production units of which are variety sites. According to the
data of 2019, 9 variety sites were functioning in the Irkutsk Region, where 30 agricultural crops
were studied, 276 varieties were tested. The studies were carried out in the fields of crop
rotations adopted for these soil-climatic zones in accordance with the methodology of the State
Test. A total of 475 variety tests were conducted. One of the main grain crops grown in the
region is spring wheat, due to the lack of its grain, including bakery varieties. In the region,
mainly zoned early-maturing and mid-maturing varieties of spring wheat are grown, the most
common of which are the varieties “Iren” and “Buryatskaya ostistaya”. Zoning of spring wheat
in 2019 was carried out in four zones, at the variety stages "Irkutskiy"”, "Kachugskiy",
"Kuitunskiy", "Nizhneudinskiy". According to the analysis of spring wheat yield for 2013-2019,
long-term series have, in most cases, a negative trend. at the same time, the highest yield was
noted at the variety stage ‘“Nizhneudinskiy”. Since wheat is a crop that depends to a certain
extent on temperature, the paper assesses the close relationship between the yield of spring
wheat and the sum of precipitation and temperatures during the growing season. Correlation
analysis showed that the effect of temperature and precipitation on yield varies depending on the
variety section. In addition, early - maturing varieties have a greater dependence on
temperatures than medium-and late-maturing ones. At the same time, in the south of the region,
the influence on the yield of precipitation prevails.

Keywords: variety testing, zoning, spring wheat, yield, Irkutsk region

For citation: Naumov 1.V., Polkovskaya M.N. Analysis of spring wheat variety tests in the Irkutsk
region. East Siberian Journal of Biosciences. 2020;101:41-48. (In Russ.) DOI: 10.51215/1999 -
3765-2020-101-41-48.
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AHAJIN3 COPTOI/ICHBITAHJ/Iﬁ APOBOM MIIIEHUIIHI B
NPKYTCKOU OBJACTHU

N.B. Haymos, M.H. IloakoBckasi

WpxyTckuil rocyaapcTBEHHBIN arpapHblil yHuBepcUTeT uMeHu A.A. ExxeBckoro, Moaooedcnbiii,
HUpxymcekuii pation, Upkymckas obaacms, Poccus

AnHOTanud. /[ns obecrieueHuss HACEJIEHUsI TOCTATOYHBIM KOJMYECTBOM IPOJIOBOIHCTBEHHOMN
IPOAYKIMHM HEOOXOIMMO HCIIOJIb30BAHUE BBICOKOYPOXKaWHBIX COPTOB CEIbCKOXO3SMCTBEHHBIX
KyJIbTyp. Pemienue naHHo# 3aauu BO3MOXHO JIMIIb IPU Ka4eCTBEHHON paboTe CeNEeKIIMOHHBIX
YUPEXKIEHUN U CIaXEHHOM (YHKIIMOHUPOBAHUM CHUCTEMbl KOHKYPCHOTO COPTOHMCIBITAHUS,
pallOHUPOBAHMS U CEMEHOBOJCTBA KynbTyp. [l IpoBEeACHUS COPTOUCHBITAHUN W
MOCJEIYIOMEr0 pailOHUPOBAaHMSI COPTOB B CTpaHe (DYHKIMOHUPYET TOCYJapCTBEHHAsS
COpPTOUCIIBITaTENIbHASL CETh, OJHOW M3 HAYYHO-IIPOU3BOJCTBEHHBIX €AMHUL] KOTOPOU SIBISIOTCA
coproyuactku. Ilo nanubim 2019 rona na teppuropun Mpkyrckoit 06macti GyHKIIMOHUPOBAIN
9 copToydacTkoB, Ha KOTOPBIX U3y4yasloch 30 CeNbCKOXO03NUCTBEHHBIX KYJIbTYpP, UCIBITHIBAIOCH
276 coproB. HMccienoBaHusi NpOBOAMIINCH B IMOJSX CEBOOOOPOTOB, MPHUHATHIX JUIS JaHHBIX
MOYBEHHO-KJIMMATHYECKUX 30H B COOTBETCTBUM C METOAMKOM ['0CYynapCTBEHHOIO MCHBITAHHUS.
Bcero nposeneno 475 coproonbiToB. OQHONW U3 OCHOBHBIX 3€PHOBBIX KYJIbTYp, BHIPAILIUBAEMBIX
B PETHOHE, SBIISICTCS SPOBas IMIICHUIA, BBUY HEXBATKH €€ 3€pHA, B TOM YHCJIEe XJIe00MeKapHbIX
coproB. B pernoHe, B OCHOBHOM, BBIPAlMBAIOTCS PAWNOHUPOBAHHBIE PpAHHECIIEIbIE W
CpeIHECIelNble COpPTa SIPOBOM MILIEHUIIBI, HANOOJIee PACIPOCTPAHEHHBIMH M3 KOTOPBIX SBISIOTCS
copra “Upenp” u “bypsarckas octucras”. PalionupoBanue sipoBoil mmieHunbl B 2019 roxy
OCYLIECTBISJIOCh B 4YETBIpEX 30HAaX, Ha coproydactkax «Mpkyrckuit», «Kadyrckuii»,
«Kyittynckuity, «Huxneynuackuii». CoriacHO NpOBEICHHOMY aHAIM3Y YPOXKAWHOCTH SPOBOM
nmenunbl 32 2013-2019 rr., MHOroneTHuUE psAabl UMEIOT, B OOJBIIMHCTBE CIIy4aes,
OTPHULIATENIBHYI0 TEHJIeHUHI0. IIpum 3TOM camasg BbICOKAas ypOKaMHOCTh OTMEUYEHA Ha
coproyuactke ‘“HikHeyauHckuii”. IIockonbKy MIlIEHUIA SBISETCS KYJIbTYpPOH B ONpeneIeHHON
CTETEHU 3aBHCHMOW OT TeMIepaTypbl, B paboTe MpoBeJeHa OLIEHKAa TECHOTHI CBSI3U MEXIY
YPO’KaHOCTBIO SIPOBOM IIIEHUIBI M CYMMOW OCAaJKOB M TEMIEpATyp 3a BereTallMOHHBIN
nepuona. KoppelsiuMOHHBIM aHaau3 II0Kas3aja, 4YTO BIMSHUE TEMIIEpaTypbl M OCagKOB Ha
YPOXalHOCTh B 3aBUCHMOCTH OT COpPTOyYacTKa pasznnyHo. Kpome Toro, pannecnensie copra
UMEIOT OOJIBIIYIO 3aBUCHMOCTB OT TEMIIEPATYp, HEXKEIHU cpeliHe- U no3aHecnensbie. [Ipu sTom Ha
fore o01acTu npeodiaaeT BIUSHUE Ha YPOXKAMHOCTb OCAJIKOB.

KuroueBble ciaoBa: copmoucnvimanue, pauoHuposanue, Apoeas NULeHUYd, YPOICAUHOCHDb,
Upxymckas obaracme.

s ourupoBanusa. Haymos M.B., IlonkoBckas M.H. Anann3 copToMCHBITaHUI SPOBOM

nienuisl B Upkyrekoit oonactu (In Engl.). “Hayuno-npaxmuueckuii srcypran “Becmuux Upl CXA”.
2020;101:41-48. DOI: 10.51215/1999-3765-2020-101-41-48.

Introduction. The Irkutsk Region is a territory characterized by a variety of
natural and climatic conditions. Differences in the regions of the region are related
to the characteristics of the soil, temperature regime, amount and distribution of
precipitation, etc. At the same time, each plant and variety has a set of
requirements for growing conditions [12].

To select the most optimal conditions for growing certain crops, their zoning
is carried out, which is carried out through many years of experiments in the
system of state variety testing. It should be noted that variety testing is an
important stage of the breeding process, which allows for a comprehensive
assessment of the advantages and disadvantages of a variety, to identify high-
yielding, disease-resistant and valuable varieties and hybrids [3, 11, 14, 19].
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An important point in conducting variety tests is the zoning of varieties by
zones, which allows us to take into account the need of plants for the main factors
of life support and the influence of natural and climatic conditions that most fully
reveal the potential of crops and varieties.

In 2019, 9 varietal sites were functioning on the territory of the Irkutsk
Region, where 30 agricultural crops were studied, 276 varieties were tested. The
studies were carried out in the fields of crop rotations adopted for these soil-
climatic zones in accordance with the methodology of the State Test. A total of
475 variety tests were conducted [10].

Of particular interest are studies related to the potential of various varieties of
spring wheat due to the lack of its grain, including bakery varieties. Selection
works carried out in this direction are primarily aimed at increasing the overall
productivity potential of this crop [2].

The purpose of the research is to analyse the variety tests of spring wheat in
the Irkutsk region for 2013-20109.

Materials and methods. The paper uses statistical data of registers and
results of annual tests of spring wheat in the Irkutsk region for 2013-2019 [4-10].
the correlation analysis method was used to assess the close relationship of long-
term spring wheat yield series with climatic parameters [1].

Results and discussion. Spring wheat is one of the main grain crops in
Russia and in the world. This crop is characterized by a variety of varieties and is
able to grow in a variety of climatic conditions on the territory of the globe [13].

In the Irkutsk region, mainly zoned early-ripening and mid-ripening varieties
of spring wheat are grown. The largest area of crops in 2019 was occupied by
“Iren” varieties — 43.55% and “Buryatskaya ostistaya” - 22.1%. According to the
results of competitive trials 2019 in the region of zoned 19 spring wheat varieties,
including: early ripening — 4, mid — 9, late — 5, rigid — 1. The presence of only one
grade of hard spring wheat and a small area of its crops in the region (2019 —
0.227 thousand ha, which is 0.1% of the total area of spring wheat crops) can be
explained by low grain safety indicators. It should be noted that the varietal tests
of spring wheat use varieties accepted for zoning during the entire period under
review. At the same time, since 2018, zoning of the following varieties has begun:
“Chulymskaya”, “Stolypinka”, “Atlanta 17, ‘“Zauralskaya zhemchuzhina”,
“Zauralskaya volna”, and since 2019 — “Belukha” and “Extra”.

Since agricultural crops must be in accordance with the requirements of
natural and climatic peculiarities of the region, varietal zoning takes into account
their differences in soil and climate. The climate of the Irkutsk region as a whole
is sharply continental, but depending on the geographical location, changes in the
relief, the degree of forest cover and the nature of vegetation, the number and size
of water basins, individual regions of the region differ significantly in
agrometeorological terms. In order to more correctly carry out varietal zoning of
agricultural crops, the Irkutsk region is divided into six zones: North-Western,
Central, Prisayanskaya, Southern, Pribaikalskaya, Prilenskaya. The selected zones
are characterized by various climatic parameters (the duration of the frost-free
period, the sum of the average daily temperatures, the number of days with snow
cover, the amount of precipitation), soils and plant formations.

Currently, zoning of spring wheat is carried out in four zones, at the variety
stages “Irkutskiy”, “Kachugskiy”, “Kirenskiy”, “Nizhneudinskiy”. Since 2017,
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variety testing at the “Usolskiy” variety stage has stopped, and since 2019 —
“Bratskiy”, “Kirenskiy”, “Nukutskiy” due to their closure or optimization.

As noted earlier, early-, medium - and late-maturing varieties of spring wheat
are grown in the Irkutsk region. A valuable early-maturing variety with the largest
area of crops in the region is “Iren”. It is resistant to shedding and lodging, has a
high protein content and a baking score of 4.2 points. In addition, early-maturing
variety “Novosibirskaya 15” is used in variety tests, which has a high baking
rating — 4.6-5 points. This variety belongs to the group of strong wheat with
average drought resistance [17].

According to the analysis of the yield of the listed varieties of spring wheat,
its values differ in different zones (Fig. 1). The highest yield was noted at the
variety section “Nizhneudinskiy”. At the same time, the yield values change in
waves. Thus, the greatest value of bio-productivity took place in 2013, in 2014,
2015 there was a decrease in yield, in 2016 — an increase, in 2017, 2018 — a
decline again, and in 2019 — an increase. This trend is noted for both the “Iren”
and “Novosibirskaya 15 varieties.

Yield. ¢/ ha Yield, ¢/ ha

70 60

60 - 50 [ §

50 —+—Kuitunskiy 0 \l\‘.’/'\ ——Kuitunskiy

40 | —8-Nizhneudinskiy \\ /. =B-Nizhneudinskiy

30 | Irkutskiy 30 _ A\\/._\( Irkutskiy
——Kachugskiy 20 ~ — —=—Kachugskiy

20 )/\(—-4( \

10 10 \

0 ' Years 0 Years

2013 2014 2015 2016 2017 2018 2019 2013 2014 2015 2016 2017 2018 2019

Variety “lren” Variety “Novosibirskaya 15”

Figure 1 - Yield of early-maturing spring wheat at the variety sites of the Irkutsk region for
2013-2019

On other varietal sites, the yield of spring wheat has a smaller variation over
the years. However, the prevailing trend is a decrease in bio-productivity.

From the medium-ripened varieties zoned in the region, consider the variety
“Pamyaty Yudina”, obtained by separating lines from the variety "Tulunskaya 12".
This variety is high-yielding, resistant to lodging, shedding and germination on the
root.

Analysis of yield mid-ripening spring wheat varieties “Pamyaty Yudina”
showed the result similar to the classes discussed above (Fig. 2). However,
noteworthy is the fact that in 2019 on all stations was a significant decline of
yields with the exception of presayan uplift zone (variety testing plot,
“Nizhneudinskiy”), in which the yield was 37.8 c/ha, with a yield in other zones
8.2-17.8 c/ha.
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Figure 2 - Yield of medium-ripened spring wheat of the “Pamyaty Yudina” variety on the
variety stages of the Irkutsk region for 2013-2019

The late-maturing variety of spring wheat “Buryatskaya ostistaya” is one of
the leaders of the region in terms of the area of crops. This variety is high-yielding
and resistant to lodging, shedding and lack of moisture. The results are introduced
to show that the yield of wheat varieties “Buryatskaya ostistaya” in the stations,
mostly reduced (Fig. 3). The worst result as the varieties of “Pamyaty Yudina”,
obtained on the testing plots “Irkutskiy”. The yield here in 2019 was 13 ¢ / ha.

Yield. ¢/ ha
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Figure 3 - Yield of late-maturing spring wheat of the “Buryatskaya ostistaya” variety at the
variety sites of the Irkutsk region for 2013-2019

Various authors [13, 15, 16, 18] note that wheat is a crop that depends to a
certain extent on temperature. In partlcular at temperatures below 15°C, wheat, as
a rule, does not ripen. We will assess the close relationship between the yield of
spring wheat and the sum of precipitation and temperatures during the growing
season. According to the correlation coefficients given in the table, the yield of
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wheat of the “Iren” variety is affected by temperature at the “Kuytunskiy” and
“Nizhneudinskiy” variety sites. Moreover, in the second case, the relationship is
negative, that is, with an increase in temperature, the yield decreases.

Table - Correlation coefficients of spring wheat yield with the sum of average monthly
precipitation and temperatures for the growing season according to 2013-2018

Variety
'Flj'lrgistestmg Iren Nov05|1 b 5| rskaya Pamyaty Yudina BL(JJ rs)t/{asttsai;zya
R, R R, R R, R R, R
Kuitunskiy -0.23 0.64 | -0.37 0.92 -0.82 0.34 -0.05 0.61
Nizhneudinskiy | -0.10 -0.74 | -0.08 | -0.70 | -0.05 -0.57 -0.23 -0.30
Irkutskiy -0.48 -031 | -056 | -042 | -0.31 -0.49 -0.57 -0.35
Kachugskiy 0.05 -0.30 | 0.004 | -0.54 0.10 -0.21 - -

Here R, is the coefficient of correlation of wheat yield with the amount of precipitation for the
growing season, R,, is the coefficient of correlation of wheat yield with the sum of temperatures
for the growing season.

A similar situation occurs for the variety “Novosibirskaya 15”. At the same
time, a close feedback of yield and precipitation is observed at the Irkutsk variety
stage.

Yield grade “Buryatskaya ostistaya” subject to the influence of temperature
on the strain-testing stations “Kuitunskiy” and precipitation — the “Irkutskiy”. At
the same time, here, as in other cases, the relationship is reversed.

Conclusions. 1. Spring wheat is one of the main grain crops grown in the
region.

2. Due to the variety of varieties and types of spring wheat, there is a need to
conduct variety tests, which is also due to the difference in natural and climatic
parameters in the regions of the Irkutsk region.

3. The yield of spring wheat during the study period has a negative trend,
which, in part, is due to the influence of unfavorable climatic conditions.

4. Correlation analysis of bioproductivity and parameters of heat and
humidity showed that the effect of temperature and precipitation on vyield is
different at different variety sites. Moreover, in the south of the region, the impact
of precipitation prevails.
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Caenenusi 00 aBTOpax:

HaymoB Wropep BrnagumupoBud — [JOKTOp TEXHUYECKMX Hayk, mpodeccop kadeapsl
JNEKTPOCHAOXKEHUS W JJIEKTPOTEXHUKH  dHeprerudyeckoro  ¢axynbrera. HpKyTckuii
roCyJapCTBEHHBIN arpapHbiii yHuBepcuTeT uMeHu A.A. ExxeBckoro. ABrop 6omnee 150 crarei,
PEICH3UPYEMBIX B MEXKIYHAPOIHBIX 0Oazax. (OOIacTh HAyYHBIX HWHTEPECOB — IMOBBINICHUE
3¢ (PeKTUBHOCTH UCHONIB30BAaHUSL DJIEKTPUUYECKOW HHEPruu, HAJIeKHOCTh U 0€30MacHOCTb
(GYHKIIMOHUPOBAHUSI SJIEKTPOYCTAHOBOK B CHCTEMax 3JIEKTPOCHA0KEHUS arpONpPOMBILIUIEHHOTO
KomIuiekca Poccum.

Konmaxmuaa ungpopmayun: ®I'bOY BO Upkyrckmii 'AY. DHeprernueckuil (hakynbTer.
664038, Poccus, Hpkyrckas ob6mactb, Mpkyrckwii paiion, moc. Monoaexusiid; e-mail:
professornaumov@list.ru; ORCID ID: https://orcid.org/0000-0003-4767-0127

[TonkoBckass Mapuna HuxonaeBHa — KaHIUAAT TEXHUYECKUX HayK, JOLEHT Kadeapsl
MH(OPMATUKU U MAaTEMaTUYECKOr0 MOJEIUpoBaHMs. VIpKyTCKU rocynapCTBEHHBIH arpapHbIi
yauBepcuTeT uMeHn A.A. ExeBckoro. ABtop Oonee 60 HayyHBIX cTared, 4acThb BXOIST B
MEXIyHapoaHble 0a3bl AaHHbBIX. OOJacTb HAy4HBIX HCCIEIOBaHMH — MOJEIMPOBAaHUE
YPOKaHOCTH CEIbCKOXO03IMCTBEHHBIX KYJIBTYP C YYETOM KIMMaTHYECKHX OCOOCHHOCTEH.
Konmaxmmnaa ungpopmayua: OI'bOY BO MUpkyrckuit ['AY. HHCTUTYT 53KOHOMUKH,
yrpaBieHus U npukiaanoil uapopmatuku. 664038, Poccus, Upkyrckas obnacts, UpkyTckuii
paiion, moc. Monoaexusiit; e-mail: polk_mn@mail.ru; ORCID ID: https://orcid.org/0000-0002-
9646-1818
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Hay4unas cratbsi

KAPTO®EJIEBOJICTBO B XO3SIMCTBAX UPKYTCKOM OBJACTHU
C.A. OkiI1aguuk

HpxyTckuii rocy1apCTBEHHBIN arpapHbiii yHuBepcuTeT uMeHH A.A. ExeBckoro, Monodeorchuiii,
Hpkymckuii pation, Upkymckas obaacmo, Poccus

Annotanus. Kaprodens B Upkyrckoii 0061acT SBIsIETCS CEIbCKOXO3IMCTBEHHOM KYIbTYpOH,
UMEIOUIEH MPOJOBOJILCTBEHHOE, TEXHUYECKOE U KOpMOBO€ 3HaueHue. JlaHHas KyJbTypa
BO3/ICJIBIBAETCSI BO BCEX KATErOPUSAX XO3SIICTB, HO OCHOBHYIO YacTh IPOAYKLHHU IOJY4YaroT B
xo3siicTBax HaceneHus (mpumepHo 82 % BanoBoro c6opa). OCHOBHBIMH cOpTaMuUKapToders,
BO3JIC/IbIBAEMBIMU B XO3siiicTBax MpkyTckoil oOnactu, SIBISIOTCS COPT  KapTodens
“Pozapa”,“I'ana”,“Bera”, “Capma” u Apyrue; K paHHUM copTaM MOXHO oTHecTH “Ilymkunen”,
“Yapout”, “Manenund”, Kk cpeaHepanHum coptam — “Capma”, “Hesckuit”, “Jluna” u apyrue.

B nanHoi#f cTaThe JaHa OlleHKa pa3BUTUS OTPACIH KapTo(deaeBOICTBA B CEIbCKOX03iCTBEHHBIX
opranm3anusax Ycoubckoro paiiona HWpkyrckoir obmactu - CX IIAO “Benopeuenckoe”,
AO “Kenesnogopoxkuuk” u B 3A0 “Upkyrckue cemena” Mpkyrckoro paifona Mpkyrckoit
obmactu 3a 2017-2019 rr.. TIlpomsBemeH pacyer ypoxalHOCTH KapTodens B BemymIux
X035CTBaX peruoHa, MpoaHaIU3uPOBaH YPOBEHb TOBAPHOCTU KapTodens, KOTOPhIA CHUXKAETCS
BBUJly COKpAlIEHMs] KaK KOJIMYECTBA MPOM3BEICHHOW, TaK M PpPEaTU30BAHHOM MPOIYKIIUH.
[Tpoananu3upoBaHbl 3aTpaThl Ha MPOU3BOJCTBO KapTodeis, MPEACTaBIE€H COCTaB U CTPYKTypa
cebecTouMocTH KapTodens B Xxo3saicTBax MpkyTckoil obiacTu 3a aHAIM3UPYEMBIH HEpUO.
[TomMumo 3TOTO, MPOU3BENIEH pacueT SKOHOMUYECKOH 3(ppekTHBHOCTH MPOU3BOJICTBA KapTOodes
B BeQylMX Xxo3sicTBax oOnactu. Kak mokazanu NpoBenEHHBbIE HCCIIENIO0BaHUS, TIJIaBHBIMU
dakropamu, CAEPKUBAKOLUMU a¢dexTrBHOE pazBuTHE KapToQeneBoACcTBa B
CENIbCKOXO3SMCTBEHHBIX oOpraHu3anusx HpkyTckoit o06sacT, SBISIOTCA: HEAOCTaTOYHOE
pa3sBUTHE CHCTEMBl XpaHEHHs, IepepabOTKu U cObITa MNPOAYKLHHU; HU3KHE OOBEMBI
IPOM3BOJICTBA KAuEeCTBEHHOINO CEMEHHOro MaTepuana U, KakK CJIEACTBHE, BBICOKas
KalUTaJI0€MKOCTh MHBECTHUIIMOHHBIX IIPOEKTOB, HAIIPABJICHHBIX Ha MOBBIIIEHUE 3PPEKTUBHOCTH
OTpAacCIIH.

KuroueBble cioBa: xapmogenesoocmeo, azpaproe npou3goo0Cmeo, YpOoXCAUHOCMb, 81080l
cbop, moeapHocmy, cebecmoumMocmy, IKOHOMUYecKas agpgpekmusnocmob, Upkymckas ooaacme.

Jnsa unurupoBanms: Oxmagunk C.A. KaprodeneBoactBo B xossiictBax Mpkyrckoil obmactu

“Hayuno-npaxmuyeckutl swcypHan “Becmuux HUpl CXA”. 2020;101:49-58. DOI: 10.51215/1999-
3765-2020-101-49-58.
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Research Article

POTATO GROWING IN THE FARMS OF THE IRKUTSK REGION
Svetlana A. Okladchik

Irkutsk State Agricultural University named after A.A. Ezhevsky, Molodezhny, Irkutsk district,
Irkutsk region, Russia

Abstract. Potatoes in the Irkutsk region are agricultural crops of food, technical and fodder
importance. This crop is cultivated in all categories of farms, but the bulk of the production is
obtained on the farms of the population (approximately 82% of the gross harvest). The main
potato varieties cultivated on the farms of the Irkutsk region are the potato varieties “Rosara”,
“Gala”, “Vega”, “Sarma” and others; early varieties include "Pushkinets”, "Charoit",
"Madeline", and medium early varieties - "Sarma", "Nevsky", "Lina" and others. This article
provides an assessment of the development of the potato growing industry in agricultural
organizations of the Usolsk District of the Irkutsk Region - PJSC "Belorechenskoye", JSC
"Zheleznodorozhnik™ and CJSC "Irkutskiyesemena" of the Irkutsk District of the Irkutsk Region
for 2017-2019. The calculation of the yield of potatoes in the leading farms of the region is
carried out, the level of marketability of potatoes, which is decreasing due to a decrease in both
the amount of produced and sold products, is analyzed. The article analyzes the costs of potato
production, presents the composition and structure of the cost of potatoes in the farms of the
Irkutsk region for the analyzed period. In addition, the calculation of the economic efficiency of
potato production in the leading farms of the region was made. As the studies have shown, the
main factors hindering the effective development of potato growing in agricultural organizations
of the Irkutsk region are: insufficient development of the storage, processing and marketing
system; low production volumes of high-quality seed material and, as a result, high capital
intensity of investment projects aimed at increasing the efficiency of the industry.

Keywords: potato growing, agricultural production, yield, gross harvest, marketability, cost,
economic efficiency, Irkutsk region.

Jos umrupoBanus: Okladchik S.A Potato growing in the farms of the Irkutsk region. East Siberian
Journal of Biosciences. 2020;101:49-58 (In Russ.) DOI: 10.51215/1999-3765-2020-101-49-58.

BBenenue. Npkyrckas o0macth — OnaronpusiTHas 30Ha JJisi BbIpAIlUBaHUS
KaueCTBEHHOI'O MPOJAOBOJIBLCTBEHHOIO U CEMEHHOTO KapTodesns. Ero BeipaimuBaroT
B KPYITHBIX CEIbCKOXO035MCTBEHHBIX OPraHU3alMiX, KPECThIHCKUX ((pepMepcKux)
XO3SIMCTBAX M XO34MCTBAX HACEIICHMUS.

OCHOBHBIMM ~ cOpTaMH  KapTodens, BO3AEIbIBAEMOTO B  XO3SHCTBax
Upxkytckoit obnactu, sBistoTcs “Pozapa”, “I'ana”, “Bera”, “Capma” u npyrue. K
paHHUM copTam MOXHO otTHectH ‘llymkunen”, ‘“Yapoutr”, “Manpenund”, x
cpeaHepanHuM coptam — “Capma”, “HeBckuit”, “JIuna” u apyrue.

Hean — ananm3 3Kk0HOMHYECKOM d(DhEeKTUBHOCTH MMPOU3BOCTBA KapTOodes B
Benyux xo3sicrBax MpkyTckoi o6acTu.

MarepuaJjibl u MeTOaBI. B paboTe MCnonb30BaHbl JaHHBIE TOAOBBIX OTUYETOB
CEJIbCKOXO3SIMCTBEHHBIX mpennpustuii Mpkyrckoit obnactu 3a 2017-2019 rr.,
METO/IbI: SKOHOMHUKO-CTATUCTUUYECKUH, abCTPaKTHO-JIOTUYECKUH,
MOHOTpauuecKuii CUCTEMHOTO TIOJIX0/Ia M CPABHUTEIILHOTO aHAIH3a.

PesyabraTrel U oOcy:xkaenme. Eciu B 2000 romy xo3siiicTBa HacesleHUA
obecrieunBanu 96% obmacTtHOTO ypoxas kaprodens, To B 2019 romy — 82% .
OpHako HaceleHHe MO-TPEKHEMY UTPaeT BEAYIYIO0 POJib B CHaOKEeHUU 00y1acTu
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stoit mpoaykuueit. B 2019 roxy xo3siicTBa HaceneHus coopanu 287.9 TeiC. TOHH
kaproders [4].

BenymuMu  xo3giicTBaMM TI0  TIPOM3BOJCTBY Kaptodens B Hpkyrckoit
oonactu seusitorcss CX IIAO “benopeuenckoe” u AO “Kene3nHomopoxHHUK™
VYconbsckoro paiiona, 3A0 “Upkyrckue cemena” Mpkyrckoro paitoHa Mpkyrckoi
obsacTh. DTHU CEIbCKOXO03MCTBeHHBIE opranu3anuu B 2006-2008 rr. BXOIUIU B
pelTHHT HamOosiee KPYMHBIX U A(H(OEKTUBHBIX MPEANPUATHA O MPOU3BOICTBY
kaptodenss B Poccum (Knyd “Kaprodenr — 1007), mepuomuuecku 3aHMMast
cOOTBETCTBEHHO 13, 44 u 57-¢ mecta B peiitunre [2, 10].

B Tabmume 1 mnpemcraBieHbl IMOCEBHBIC IUIOMAANM W BaJIOBBIE COOPBI
KapTodes B BEAYyIIUX X035ICTBAaX pErMoHa 3a TpU roja.

Tabmuma 1 — [MoceBHAasi MJI0IIAAL M BAJIOBOI cO0p KapTogesi B Xo3siicTBaX
Hpxyrtckoii odaactu 3a 2017-2019 rr.
Table 1 - Sown area and gross harvest of potatoes in the farms of the Irkutsk region for

2017-2019
ITokazarenu T'onpl 20191.B %
2017 2018 | 2019 k2017 r.
CXTIAO “benopeuenckoe”
IToceBHas mwiomans, ra 600 600 600 100
YpoxaitHOCTB, 11/Ta 271.7 225.1 228.3 84.0
BasoBoii coop, 11 149447 135037 136967 91.6
AO “XKenezHogopoxKHUK”
ITocesHas miomane, ra 300 300 300 100
YpoxaifHOCTB, 11/Ta 231.8 283.3 262.7 113.3
Banosotii coop, 11 69550 85000 78800 113.3
3A0 “Upkyrckue Cemena”
IToceBHas mwiomans, ra 560 560 400 71.4
YpoxaitHOCTb, 11/Ta 130 155.4 170 130.7
Banosotii c6op, 11 72820 87024 68014 934

[Ipoananu3upoBaB JaHHBIC TIOCEBHOM IUIOIIAAM W BajoBOro cbopa B
xo3sicTBax MpKkyTckoil 00J1acTi, MOXKHO CKa3aTh, YTO MPOU3BOJACTBO KapTodes
B CX ITAO “benopeuenckoe” cauzminoch Ha 8.4% u B 2019 r. cocraBuno 136967
1. BanoBoit coop kaprodens B AO “HKenesnonopoxuuk™ yBenuuwics Ha 13.3% u
B 2019 r. cocraBun 78800 u. YBenudyeHuWe MPOM3OIUIO 3a CYET POCTa
ypoxaitHoctn Ha 13%. CHmwkenue BaioBoro cbopa xkaptodens B 3A0
“Upkyrckne Cemena” Ha 6.6 % mpou3onuio 3a CYET COKPALICHUS IOCEBHOMN
iomaau Ha 160 ra, ogHako, oTMeUYeH pocT ypoxaitHocTu Ha 30.7%.

B nenom o obnactu mpousBoacTBo kaptodens B 2019 roxy mo cpaBHEHUIO
¢ 2012 rogom cokparunochk Ha 51% wu cocraBuno 351.31eic. T [4]. ns oneHku
3¢ (HEKTUBHOCTH TPOU3BOACTBA KapTodenss B XO3SHUCTBAX PErMoHa HEOOXOIUMO
OLICHUTh YPOBEHb €r0 TOBAPHOCTH [7, Ta0I. 2].

Pacuer ypoBHS TOBapHOCTH KapTodest B X035HCTBAX pernoHa moKasajl, 9To
B CX ITAO “benopeueHckoe’” NpOUCXOAUT CHUXKEHUS ATOT0O nokazatens ¢ 95.1%
10 57.4%, 4TO CBA3aHO C COKpaIlleHHEeM MPOU3BOJICTBA BAJIOBOM MPOAYKIHUM (Ha
8.4%) u peanmzoBaHHO# (Ha 36.6%).
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Tabnuua 2 — YpoBeHb TOBAPHOCTH KapTogeJisi B X03siicTBaX pernoHa
3a 2017-2019 rr.
Table 2 - The level of marketability of potatoes in the farms of the region for 2017-2019

Ilokazarenu TI'ogwr 20191.B %
2017 | 2018 | 2019 k 2017 r.

CXTIAO “benopeuenckoe”

KonnyecTBo BajoBO# MPOAYKIUH, 1T 149447 | 135037 | 136967 91.6

KoinuecTBo peajin30BaHHOM NPOAYKIMH, 11 142068 77115 78632 63.4

YpoBeHb TOBapHOCTH, % 95.1 57.1 57.4 -
AO “Kene3HonopoxKHUK”

KonnyecTBo BaIoBOM MPOIYKIINH, 1T 69550 85000 78800 113.3

KonnyecTBo peann3oBaHHOM NPOAYKIIUH, 1T 42634 54782 50878 119.3

YpoBeHb ToBapHOCTH, % 61.3 64.4 64.6 -
3A0 “Upkyrckue Cemena”

KomnnuecTBo BasioBO# MPOIYKITHNH, 1T 72820 87024 68014 934

KonnyecTBo peaan3oBaHHON MPOYKIINH, 1T 54584 62869 46771 85.7

YpoBeHb TOBapHOCTH, % 74.9 72.2 68.8 -

YpoBenb ToBapHOCcTH B AO “/Kene3HoqopOKHUK HE3HAYUTEIBHO BO3POC
3a CYET YBEJIMYEHHUS BAIOBOM npoaykuuu Ha 13.3% u peanmmzoBanHou - Ha 19.3%.
B 3A0 “Upkyrckue CemeHna” HaONIOAACTCS CHM)KCHHE YPOBHS TOBApHOCTH C
74.9% no 68.8%, UYTO CBSI3aHO C COKpalI€HUEM MPOU3BOJCTBA BaJOBOM
npoaykuuu Ha 6.6%, a peanuzoBanHou — Ha 14.3%.

Kaprodens mnpexacraBinser co00il CeIbCKOXO3SHUCTBEHHYIO KYJBTYpY,
KOTOPYI0 MOXHO 3(QQEKTUBHO BO3JEIbIBATH B  PA3NIMYHBIX I[MOYBEHHO-
KIuMatuyeckux 3oHax Poccum [2,5,7,8,9]. DOxoHomuueckas 3¢p(HEKTUBHOCTH
IPOU3BOJACTBA KapTodess OIpenesieTcss CHUCTEMOM TIoKa3areneil C¢  yd4eTom
LEJIEBOT0 Ha3HAYEHUs: ypOoxaWHOCTh KapTodens (1/ra); BbIXOA CTaHIAPTHBIX
kiyonent (%); 3atparel Tpyaa Ha 1 ra moceBa u Ha | 1 kaptodens (4den.-
Yac.);IpOM3BOJCTBEHHbIE 3aTpaThl Ha | ra moceBa U ceOecTOMMOCTh | 11
kaprodpenss (py0.); npuObulb (uMCcTBIA 1g0xon) Ha | ra moceBa M 1 0
peann30BaHHOTO KapTodens;ypoBeHb ToBapHOCTH (%); ypOBEHb PEHTA0EIbHOCTH
WJIU OKYIaeMOCTh 3aTpaT BbIpyukoil (%) [1]. OnHUM K3 BaKHEUIIMX MOKa3aTenei
HKOHOMHUYECKON 3(P(HEKTUBHOCTH KapTO(PENEeBOACTBA SIBIAECTCI CEOECTOMMOCTh
kaprodens [2,3,5,6,8,9]. ua ompenerneHus 3KOHOMUYECKOH 3(h(HEKTHBHOCTH
npous3BojAcCTBa Kaprodens B Beaymux xossgiictBax HWpkyTckodt oOnacTtu
paccMOTpUM 3aTpaThl Ha MPOU3BOACTBO Kaptodens (tadn. 3). IlpoBeneHHbIN
aHaJlu3 3aTpaT Ha MPOU3BOICTBO KapTo(demns B X034HCTBaX peruoHa rnokasal, uTo
CTpyKTypa cedectroumoct kaptodens 3a 2017-2019 rr. He ycToiiuuBa U B HEl
IIPOUCXOJST €KErOIHbIE U3MEHEHHS.

AHanmu3 coctaBa W CTPYKTyphl  ceOecrommMocTH  KapTodens B
CX ITAO “benopeueHckoe” OTpaxaeT yBEIUUEHUE NPOU3BOJCTBEHHBIX 3aTpaT Ha
7.8%, KOTOpBIE CBSI3aHBI: C POCTOM OIUIAThl TpyAa ¢ oT4uciIeHussMU Ha 115.2%; ¢
YBEJIMYEHUEM CTOUMOCTHAIIUTHBIX ceMsH Ha 161.2%; u mpounx - Ha 44.4%
(cHWKeHUWe 3aTpaT Ha CEMEHA M MOCaI04YHbIe MaTepuaibl Ha 9.5%, MUHEpaIbHbIC
ynoopenus — Ha 40.2%, nwedrenponykrel — Ha 12.3%, XuMuyeckue cpeicTBa
3anuThl pactenuit — Ha 20.9%, coaepikaHne OCHOBHBIX cpeacTB — Ha 20.9%).
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Tabnuna 3 — CocTaB M CTPYKTYpa ce0ecTOMMOCTH KapTodeJisi B X03s1iicTBax
Hpxkyrckoii odaactu B 2017-2019 rr.
Table 3 - Composition and structure of the prime cost of potatoes in the farms of the
Irkutsk region in 2017-2019

ITokazarenu T'onwr 2019 .
2017 2018 2019 B % K
teicp | % | teicp [ % [Ttecp [ % | 2017

CXTIAO “benopeuenckoe”

OmaTta TpyAa ¢ OTYUCICHUSIMU 3603 4.4 4834 43 | 7753 | 8.9 | 215.2
CemeHa M 1ocaJJOuHbI MaTepral 20707 | 255 | 24568 | 21.8 | 18739 | 21.4 | 90.5
B T.4. DJIUTHBIE 3154 3.9 7256 6.4 | 8237 | 94 | 261.2
MuHepaibHbIe YI00peHUs 8937 | 11.0 | 11045 | 9.8 | 5348 | 6.1 59.8
HedrenpoaykTsr 3634 4.5 4372 3.9 | 3187 | 3.6 87.7
XUMHYECKHE CPE/ICTBA SAIIUTEI 9933 | 122 | 11072 | 98 | 7861 | 7.0 | 79.1
pacTCHHIA

CoJiep’KaHre OCHOBHBIX CPEJICTB 13447 | 16,5 | 33485 | 29.7 | 10641 | 12.2 79.1
ITpoune 3aTparbl 17750 | 21.8 | 15800 | 14.1 | 25635 | 29.3 | 1444

f;‘grg“p"m“*‘oﬂcmeﬁm 3a1pat, | g1165 | 100 | 112432 | 100 | 87401 | 100 | 107.8

AQ “XKene3Ho1OPOKHUK

OmaTta TpyAa ¢ OTYUCICHUSIMU 12643 | 30.2 | 16800 | 19.2 | 16600 | 26.4 | 131.3

CeMeHa ¥ MoCaI0YHbIA MaTepuall 13556 | 32.4 | 17706 | 20.2 | 15906 | 25.3 | 117.3

B T.4. QJIUTHBIE 6066 6.9 4957 79

MuHepanbHbIe YI00peHUs 4400 | 10.5 | 5085 5.8 | 4060 | 6.5 92.3

HedrenpoaykTs 7941 | 18.9 | 7677 8.8 | 6448 | 10.2 | 81.2
XMMIECCKUE CPE/ICTBA SAUIMTHI 3600 | 86 | 5503 | 6.3 | 4402 | 7.0 | 122.3
pacTeHui

CopnepxaHne OCHOBHBIX CPEJICTB 7175 | 172 | 7881 9.0 | 1520 | 24 21.2
OneKTposHeprus 2200 5.2 5380 6.1 | 4304 | 6.8 | 195.6
[Ipoune 3aTpatel 16514 | 39.5 | 15410 | 17.6 | 4645 | 7.4 28.1

Bcero npoussoACTBEHHBIX 3TPAT, | 41830 | 100 | 87508 | 100 | 62842 | 100 | 150.2
TEBIC. .

3AO “Upkyrckue Cemena”

Onutara TpyAa ¢ OTYUCIEHUSIMHU 18072 | 24.8 | 23756 | 22.9 | 24295 | 32.2 | 1344

CemeHa ¥ MOCaJIOYHBIA MaTepra 20445 | 28.1 | 18289 | 17.6 | 13376 | 17.7 65.4

B T.4. DJIUTHBIE 1815 1.8 540 0.7

MuHepanbHble y1o0peHus 4761 6.5 5000 4.8 | 2416 | 3.2 50.7

HedrenpoaykTsl 5271 7.2 8930 8.6 | 6560 | 8.7 | 1245
KUMHYCCKUE CPE/ICTBA SAUIUTHI 1677 | 2.3 | 3700 | 3.6 | 2530 | 3.4 | 150.9
pacTeHui

CoJiepykaHre OCHOBHBIX CPEJICTB 15276 | 20.9 | 9018 8.7 | 8716 | 116 | 57.1
DIIeKTPOIHEPTUS 3499 4.8 9216 89 | 1728 | 2.3 494
[Tpoune 3aTpaThl 3819 5.2 | 23817 | 23.0 | 15194 | 20.2 | 397.8

TB;§F;“P°“3B°I‘CTBGHHHX 3atpar, | 72820 | 100 | 103541 | 100 | 75355 | 100 | 103.5

B AO “¥Kene3zHo10poKHUK” 3a AHAIN3UPYEMBIN 11(50)5 (O
IIPOU3BOJICTBEHHBIE 3aTpaThl yBenuuuwiauch Ha 50.2% wm B 2019 1. cocraBmim
62842 ThIC. py0. DTO CBSI3aHO C YBEJIMUYEHUEM OIUIATHI TPYAA C OTUUCICHUSIMU Ha
31.3%, cemsitH W mocajgo4HbIX MaTepuanoB — Ha 17.3%, XUMHUUYECKUX CPEACTB
3amuThl pacTeHud — Ha 22.3% wu snekrposHeprun — Ha 95.6%. Ilpu sTom
MPOUCXOMUT CHIDKCHHME 3aTpaT Ha MUHEpalbHble yaoOpenus Ha 7.7%,
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HepTenpoaykTel — Ha 18.8%, conepskaHue OCHOBHBIX cpeacTB — Ha 78.8%,
npoune 3arpathl — Ha 71.9%. B crpykType cebectommoctu Kaprodens
HanOOJILIINHN y/IEbHBIN BeC 3aHUMAIOT: OIlIaTa TPyJla C OTYUCICHUSIMHU, CEMEHA U
MOCAI0YHbIA MaTepHUall.

B 3A0 “Upkyrckue CemeHa” MNpOU3BOACTBEHHbIC 3aTpaThl  3a
aHAIM3UPYEMbIH TMEPUOJI YBEIUUYWINCh HE3HAYUTEIBHO: POCT OIUIaThl TpyAa Ha
34.4%, nedrenpoaykToB — Ha 24.5%, XUMUUYECKUX CPEACTB 3alIUThl PACTEHUN —
Ha 50.9% wu npouux 3arpar — Ha 297.8%. Ilpu >TOM NPOUCXOIUT CHHKEHUE
3aTpaT Ha CEMEHA U MOocaZouHble MaTepraiibl Ha 34.6%, MUHEpalbHbIE YA0OPEHUS
— Ha 49.3%, conepxaHue OCHOBHBIX CpPeACTB — Ha 42.9%, 37eKTpOIHEPruio — Ha
50.6%. Dxonomuueckass 3PGHEKTUBHOCTh MPOU3BOACTBA KapTodens B BEAYIIUX
XO035MCTBAX pernoHa MpeaCTaBIeHbI B Ta0N. 4, 5, 6.

Tabnuma 4 — IxoHoMuYeckas 3¢ PeKTHBHOCTH NPOU3BOACTBA KapTOo(e B
CX HHAO “Benopedenckoe” Ycoabckoro paiiona Upkyrckoii odsactu B 2017-2019 rr.
Table 4 - Economic efficiency of potato production inPJSC "*Belorechenskoye™ of the
Usolsk district of the Irkutsk region in 2017-2019

Ilokaszarenu TI'ogsl 2019r.8 %
2017 2018 2019 Kk 2017 1.

IToceBHas mwiomans, ra 600 600 600 100,0
YpoxaitHOCTB, 11/Ta 271.7 225.1 228.3 84.0
BanoBotii coop, 11 149447 135037 | 136967 91.6
KonnuectBo peann3oBaHHON 142068 77115 78632 63.4
MIPOYKIIHUH, 11
[TomHast cebecTOMMOCTh peann30BaHHON 125482 96398 138200 1101
MPOAYKITUH, THIC. P.
Bripyuka oT peanuzaiuu, ThiC. P. 139695 83184 57879 41.4
[TpuGbLIb — BCETO, THIC. P. +14213 -13214 -80321 -
Cebectoumocts 1 11 522.0 778.87 554.37 100.4
peanr30BaHHON MPOIYKIIHH, P.
Iena 1 11 peanu3oBaHHOM 983.3 1078.7 736.1 74.9
POAYKITHH, P.
[Tpu6s16 (YOBITOK) 1 11 1000.0 -171.4 -1021.5 -
peaTn30BaHHON MPOAYKIIUH, P.
YpoBeHb ToBapHOCTH, % 95.1 57.1 57.4 -
YpoBeHb peHTabenbHOCTH, % 113 13.7 581 )
(oxymaemocTh 3aTpar) ) ' '
[IpsimMbIe 3aTpaThl Tpyia Ha 22.0 32.0 22.0 100.0
POAYKIIMIO — BCET0, ThIC. YeJI.- Yac.
3arpaTsl TpyAa Ha | 11, yen.-vac. 0.15 0.24 0.16 106.7
3atpaTsl Tpyzaa Ha | ra, yen.-gac. 36.7 53.3 36.7 100.0

OxoHomuueckass  d()QPeKTUBHOCTH  TPOUM3BOACTBA  Kaprodens B
CXIIAO “benopedeHckoe” 3a aHAUIM3UPYEMbIM TIEpUOJ IOKa3zajia, 4TO
MIPOUCXOJIUT CHIDKCHHE YpokaiHOCTH Ha 16%, BamoBoro cbopa kaprodens — Ha
8%, KOoJMYecTBa pealu3oBaHHON mpoaykuuu —-Ha 36,6%, meHa 1 1o
peanrM30BaHHOM MPOAYKLIHMHM COKpartwiack Ha 25.1%, B pe3yapTare NmpeanpusiTie
MOJIy9rJIO YOBITOK ~ OT peanusanuu kaptodens B pasmepe 80321 pyOneit.
CootBercTBeHHO OKymnaemocTh 3arpar B CX [TAO “benopedeHckoe” cOCTaBIsET
58.1%. YpoBeHb TOBAPHOCTH TAKXKE MOBJIMSI HA MOJydyeHue npuodbum, 3a 2019
roJi OH OKa3aJICSI caMbIM HHU3KUM U cocTaBui 57.4%.
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OkoHomuueckas  3(QQPEKTUBHOCT  MPOU3BOJACTBA  KapTodens B
AO “Kene3HOIOPOKHUK” 32  aHAIM3UPYEMBIM  MEpUOJ, IOKa3ajga, 4To
ypOXalHOCTh W BaJloBOM cOop kaprodens Bbipocau Ha 13.3%, koamuecTBO
peanu3oBaHHOro kaprodens - 19.3%, HecMoTps Ha 3TO BBIpyYKa OT €ro
peanu3alyy COKpaTuiIach MO MPUYMHE CHIDKEHHS IIeHbl peanu3auuu Ha 21.9%,
OJIHAKO OTpaciib KapTo(eseBOICTBA B XO35MUCTBE U3 MPUOBUILHON MPEeBpaTHIIACh B
yObITOUHYyI0. YOBITOK  OT peanusanuu kKaptodens B 2019 romgy cocraBui
60.3 py0., COOTBETCTBEHHO OKYITaeMOCTh 3aTpat — 6.9%.

Tabmuna 5 — IkoHoMuYeckasi 3 PpeKTHBHOCTH NPOU3BOACTBA KapTo(deiisi B
AO “XKene3noaopo:xxHuk” Y cosibckoro paiiona Upkyrckoii odaacru B 2017-2019
IT.
Table 5 - Economic efficiency of potato production inJSC **Zheleznodorozhnik™ of the
Usolskdistrict of the Irkutsk Region in 2017-2019

Tlokazarenu T'onpl 2019r.B %
2017 2018 2019 2017 r.
IToceBHas miomane, ra 300 300 300 100
YpoxaitHOCTB, 11/Ta 231.8 283.3 262.7 113.3
Banosoii coop, 11 69550 85000 78800 113.3
KosnnuecTBo peasin30BaHHON NPOAYKLIUH, 1T 42634 54782 50878 119.3
[TomHast cebecTOMMOCTh peann30BaHHON 41952 59164 44009 104.9
MPOAYKIIUH, THIC. P.
Bripyuka oT peanm3anuu, ThIC. P. 43938 65294 40939 93.2
[TpuGbLIH — BCETO, THIC. P. +1986 +6130 -3070 -
Cebecroumocts 1 11 988.43 981.67 | 734.58 74.3
peaTM30BaHHON MTPOAYKIIUH, P.
[lena 1 1 peann3oBaHHON NPOAYKIIMH, P. 1030.6 1191.9 804.7 78.1
[Tpu6s1s (YOBITOK) 1 11 46.6 111.9 -60.3 -
peann30BaHHON IPOTYKLIHH, P.
YpoBeHb TOBapHOCTH, % 61.3 64.4 64.6 -
YpoBeHb peHTabenbHOCTH, % (okynaemocTh 47 10.4 6.9 }
3aTpar) ' ) '
[IpsimMble 3aTpaThl Tpyia Ha - - 19.0 -
IPOAYKIUIO — BCET0, ThIC. YEJI.- Yac.
3arpaTsl TpyAa Ha | 11, yen.-yac. - - 0.24 -
3arpaTsl Tpyaa Ha | ra, gen.-gac. - - 63.3 -

3A0 “Upkyrckue Cemena” B 2019 rogy cokpaTuio MOCEBHYIO ILIONIAAb

kaprodens Ha 140 ra. HecmoTpst Ha pocT ypoxkaitHocTu kapTodens Ha 30.7%, 3a
HCCIIeIyeMbIi MEepUOJi OTMEUEH CcIaj BajoBoro cbopa kaptodens Ha 6.4%,
BBIpYUYKa OT €ro peaju3anuu cokpatuiach Ha 19.1%. Xo3zsiicTBo nomyunsio 6893
py0. yObITKA.

3axiwuenue. IIpoBeneHHBIM aHAMM3 HSKOHOMHUYECKON 3bhdeKTUBHOCTH
kapTodeneBoacTBa B Xxo3siiicTBax MpKyTckoi o0iacTu moka3aja 4TO. BaJIOBOM
coop kaptodens B 2019 r. o cpaBuenuto ¢ 2017 r. B CX I[TAO “benopedenckoe”
camswics Ha 8.4%, B 3A0 “Upkyrckue Cemena” — Ha 6.6 %, a B AO
“Keneznonopoxuuk” yseanuwics Ha 13.3%. B nepenoBbIX X0351MCTBaX peruoHa
MPOU30IIO COKpAIEHHE KOJIMYECTBAa PEAIM30BAHHOTO KapTodess, 3HaUYUTEIbHO
COKPATHJICS YPOBEHb TOBAPHOCTH.
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Tabmuua 6 — IkoHoMHuYeckasi 3P PeKTHBHOCTH NPOU3BOJACTBA KapTo(eJist
B 3A0 “Upkyrckune Cemena” Upkyrckoro paiiona Upkyrckoit odaactu B 2017-2019 rr.
Table 6 - Economic efficiency of potato production in JSC *Irkutskiyesemena™ of the
Irkutsk district of the Irkutsk region in 2017-2019.

ITokazarenu T'onmer 20191.B % Kk

2017 2018 2019 2017 r.

IloceBHas miomane, ra 560 560 400 71.4

YpoxaitHOCTb, 11/Ta 130 155.4 170 130.7

Banosoii coop, 11 72820 87024 68014 93.4

KonnyecTBo peann3oBaHHON 54584 62869 46771 85.7

TIPOTYKITHH, 1T

Iosmas cebectonmocs 54584 68490 51448 94.3

peaIn30BaHHON MPOAYKIIUH, THIC. P.

BrIpyuka oT peanusanuu, ThIC. P. 55723 69120 44555 79.9

[TpuGbLIL — BCETO, THIC. P. +1139 +630 -6893 -

CebecTonMocCTh 1 11 1000 1100 1100 110.0

peaIn30BaHHOM MPOAYKIIUH, P.

Iena 1 11 peanr3zoBaHHON 1020.9 1099.4 952.6 93.3

MIPOTYKITHH, P.

[Tpu6s1s (YOBITOK) 1 11 20.9 10.0 -147.4 -

peaTM30BaHHON TPOAYKITUH, P.

YpoBeHb ToOBapHOCTH, % 74.9 72.2 68.8 -

YpoBens peHTabenbHOCTH, %o 21 0.9 13.4 )

(OKyImaeMocTh 3aTpar) ) ) )

[Ipsimbie 3aTpathl TpyIa Ha - 80.0 60.0 -

MTPOIYKITMIO — BCETO, THIC. YeJI.- Jac.

3arpatel Tpyaa Ha 1 1, yen.-yac. - 0.92 0.88 -

3atpaTsl Tpyzaa Ha | ra, yen.-gac. - 142.9 150.0 -

B crpykrype cebectommoctn KapTodenas OCHOBHas JOJsA  3arpar
NPUXOJUTCS HAa CEMEHa M TIOCaTOYHBIM MaTepuall, COJIEPXKAHUE OCHOBHBIX
cpeacTtB u npouue 3arpatel. B 3A0 “Upkyrckue CemeHa” cebecTomMOCTh 1 11
peann3oBaHHOM Tpoaykuuu B 2019 romy okazanace BbIIIE€ IIEHBI pEalv3alliM.
OTtpacab kapToeneBOACTBA B aHAIM3UPYEMbIX XO3MMCTBAX 3a HUCCIEAYEMbIi
MEPHO/T SBIIACTCS YOBITOUHOM.

OtcytcTBre KapTodenenepepadaThIBAIOIIMX MPEANPUITHIA HA TEPPUTOPUU
HpkyTckoit 001acTy MPUBOIUT K HEPANUOHAIHLHOMY HCIOJIb30BAHUIO KIIyOHEH
KapTodens, COKpaIlIeHHWI0O HX TOBAPHBIX PECypCoOB, a Takke OOyCIIaBIUBACT
3HAUYUTENIbHBIE MOTEpU KapTodess B IEMOYKe OT MPOU3BOIAUTENS JO KOHEYHOTO
noTpeOuTENSI.
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Hay4ynas cratbst

AUHAMMUKA CTPYKTYPbI 3EMJUIEIIOJIb3OBAHMUSI B
3ABAUKAJIbCKOM KPAE

H.B. Iloma3koBa, JI.M. ®ajedunk

WHCTUTYT NPUPOAHBIX pecypcoB, skonoruu u kpuonorun CO PAH, Yuma, 3abatikanreckuii
kpati, Poccus

AHHoTauus. PaccMoTpeHa TuHaMHMKa pa3iMYHBIX KaTEropuil 3eMelb 3a0aifKallbCKOTO Kpas 3a
nepuon ¢ 2000 go 2019 rr. Jns ananmsza CTPYKTYPhI 3€MJICHOJIB30BAHUS HCIIOJIb30BAIUCH
naHHbele PocpeecTpa, craTUCTUYECKHE AaHHBIE M JPyrue UCTOYHUKHM MHpopMmauuu. B kauectse
UCTOYHUKA JaHHBIX O peibede MOBEPXHOCTH HCHOJb30Bajach LU(ppoBas MoJenb peibeda,
NpeCTaBICHHAs HAXOIAIUMUCS B cBoOomHOM aoctyne nanHbiMu SRTM. B pacnpenenenunn
3eMeNb 10 YroJbsiM B Kpae TNpeoONafaroT JECHbIe 3e€MJIM. 3a TOCIEAHHE JECATHIICTHS
IPOM30IIIIO YBEJINYEHUE 3eMelIb 0000 OXpaHsIEeMbIX IPUPOJHBIX TEPPUTOPUH U JIECHOTO (oHAA
3a CueT 3eMelb CeJIbXO3Ha3HadeHUs M 3eMenb 3amaca. Ocoboe BHMMaHUE B HCCIEI0BaHUU
YIIEJIEHO CEJIbCKOXO03sICTBEHHBIM 3eMisiM. B 3abalikanbckom kpae cocpenotoueHo 40.6% Beex
CEJIbCKOXO035MCTBEHHBIX yroauil JlanbHeBoctounoro gpeaepanbHoro okpyra (APO), nuaupys no
IUIOINAASIM KOPMOBBIX YroJuUil — CEHOKOCOB M mactOuml. Pe3ynbraThl aHanmusza penbeda
NO3BOJISIIOT CAENaTh BBIBOA O TOM, uYTO B 3abalKaabCKOM Kpae BeCbMa OIpaHUYEHbI
BO3MOXHOCTH JUISI CYIIECTBEHHOTO YBEIHMUEHHSI TAXOTHBIX 3€MeJlb, TAK KaK 3HAUYUTeNIbHAs 4acTh
TEPPUTOPUN MOXKET OBITh OTHECEHA K 30HaM C 3PO3MOHHOOIACHBIMU YCIOBUSMU JIJISI BEICHUS
cenbcKkoro xozsaictBa. Ilo omeHkam aBTOpOB, OKoJO 65% 3eMenb — 3TO BO3BBIILICHHBIE
tepputopuu (Beime 800 M H.y.M.), a 67.1% — 3TO CKIOHOBBIE Y4acTKH (C KpyTU3HOH Oonee 4°).
AHanmu3 3eMeNbHBIX PECYpcoB 3a0allKalbCKOTO Kpasi, MPOBEIECHHBIH C HCIOJIb30BAHUEM
reonH(GOPMAIIMOHHBIX TEXHOJOTHUM, MO3BOJUI BBISIBUTH U OTOOPa3UTh OCOOECHHOCTH pelibeda
MOBEPXHOCTU TEPPUTOPHIA MYHUIUNAIBHBIX OOpa30BaHUN B KOHTEKCTE€ KPYTHU3HBI CKJIOHOB.
[Tnomaan CKIOHOBBIX YYacTKOB HaubOosiee Benukd B JympayprunckoM, Kamapckow,
Kpacnouukoiickom, Keipuackom, [TetpoBck - 3abaiikanbckom 1 CpeTeHCKOM palioHax Kpasl.
KuloueBble cioBa: 3ewns, 3emienonv3oeanue, cCmMpyKmypd, CelbCKOXO3SAUCMEeHHble 3eMilU,
9pO3usl, CKIOH.

Just umTupoBanus: Ilomaskosa H.B., @aneliunk JI.M. /luHamMuKa CTPYKTYpBI 3€MJIECIIOIB30BaHUS B

3alaiikanbekoM kpae. “Hayuno-npaxmuueckuil sxcypran “‘Becmnux Upl'CXA”. 2020;101:59-69. DOI:
10.51215/1999-3765-2020-101-59-69.
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Research Article

THE DYNAMICS OF LAND USE STRUCTURE IN THE TRANS-BAIKAL
TERRITORY

Nadezhda V. Pomazkova, Larisa M. Faleychik

Institute of Natural Resources, Ecology and CryologySB RAS, Chita, Trans-Baikal Territory,
Russia

Abstract. The dynamics of various categories of land for the period from 2000 to 2019 is
considered. To analyze the structure of land use, Rosreestr data, statistical data and other sources
of information were used. A digital elevation model represented by freely available SRTM data
was used as a source of surface topography data. In the distribution of land by land in the region,
forest lands prevail. There are no significant shifts in the distribution of land between land users.
Over the past decades, there has been an increase in the lands of specially protected natural areas
and forest resources at the expense of agricultural lands and reserve lands. The study focuses on
agricultural land. In the Trans-Baikal Territory, 40.6% of all agricultural land in the Far Eastern
Federal District (FEFD) is concentrated, leading in terms of the area of forage lands - hayfields
and pastures. The results of the analysis of the relief allow us to conclude that in the Trans-
Baikal Territory, the possibilities for a significant increase in arable land are very limited, since
a significant part of the territories can be attributed to zones with erosion-hazardous conditions
for agriculture. According to the authors' estimates, about 65% of the territory of the region is
elevated territories (above 800 m above sea level), and 67.1% of the territory is slope areas (with
a steepness of more than 4°). The analysis of the land resources of the Trans-Baikal Territory,
carried out using geoinformation technologies, made it possible to identify and display the
features of the surface relief of the territories of municipalities in the context of the steepness of
the slopes. The areas of the slopes are greatest in the Duldurginsky, Kalarsky, Krasnochikoisky,
Kyrinsky, Petrovsk-Zabaikalsky and Sretensky districts of the region.

Keywords: land, land use, structure, agricultural land, erosion, slope.

For citation: Pomazkova N.V., Faleychik L.M. The dynamics of land structure in the Trans-Baikal
Territory. East Siberian Journal of Biosciences. 2020;101:59-69. (In Russ.) DOI: 10.51215/1999-
3765-2020-101-59-69.

Beenenne. CocTosiHME 3€MENBHBIX PECYPCOB SIBISIETCS ONPEICISIIOINIUM B
YCIICITHOCTA BEJIEHUSI CEIbCKOXO3SHCTBEHHOTO MPOM3BOJCTBA, pPa3MEIICHUS
HACeJIEHHBIX IYHKTOB U TPAHCHOPTHBIX Maructpaieil. Ocobo ocTpo 3To
OLIyILIAeTCsl B NPUrpaHUYHBIX peruoHax Boctoka Poccum, rae mpobiemsl ¢
COCTOSIHUEM  CEJIbCKOXO3AWCTBEHHBIX 3eMeNb (MX  Jerpajauus #  1p.)
000paYMBAIOTCSl COIMATBHBIM OIYCTHIHUBAaHHEM CeJbCKUX Tepputopuii [6]. B
YCIIOBUSIX CPEIHETOPHOIO pelibedpa KaYeCTBO 3€Meb 3aBUCHUT, B TOM YHUCIE, U OT
KpYTHU3HBI CKJIOHOB [17]. MI3BecTHO, uTO B 3abaiikaibe CBOMCTBA MOYB HA CKIOHAX
BO MHOIOM OTJIHMYAlOTCS OT TAaKOBBIX HA paBHHUHHBIX Tepputopusx [3].
DOpO3MOHHBIE TMPOLECCHI B COBOKYIMHOCTH C MHOTOJETHHUMH ITUKIUYECKIMHU
KOJIeOaHHMSIMU KJIMMaTa, TpoBoIUpyromuME 3acyxu [10], cHuxaroT cTabuiIbHOCTh
CeJIbCKOXO3SCTBEHHOT'O MTPOU3BO/ICTBA.

Heab  —  BBISABUTH OCOOCHHOCTH  pPETHOHAJIbHOU CTPYKTYPBI
3eMJIETI0JIb30BaHMsl, OLEHUTh mnpousomenmue 3a nepuoa ¢ 2000 mo 2019 rr.
U3MEHEHUsI B CTPyKType 3emenbHoro ¢ouaa (3®) 3abaiikanbCKoro kpas, B
XapaKTepe ero UCMOIb30BAHMUS.

Matepunanbl U Metoabl. Jlyi1 aHamu3a CTPYKTYphl 3€MJICNOIb30BAaHUS HA
TeppuTopur  3abalikalbCKOTO Kpas HCMOJb30BaHbl JaHHble Pocpeectpa,
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CTAaTUCTHUYECKUE JaHHBIC W JPyTrhe UCTOYHUKUA WH(POpMAIU, a Takxke IudpoBas
MoJelab penbeda wmccaemayemoin Tepputopuu  (SRTM4 ¢ paspemeHuem 3
apkcekyHbl ~ 90 M) [19]. AHamu3 penbeda MoBepXHOCTH 3a0aWKaIBLCKOTO Kpas U
IPOCTPAHCTBEHHOTO pAaclpeesieHus] MCCICAYEMBIX XapaKTEPUCTHK B pas3pese
MYHUIIMNIATBHBIX PallOHOB BBINOJHEHBI B reoumHpopmaiionHoi cpeae ArcGIS
Desktop ¢ ucnonpzoBanueM ¢GyHKIHOHAIBHBIX BO3MOKHOCTEH Moayist ArcGIS
Spatial Analyst.

PesyabTarel W ux o0cy:xkaenume. [lnomans 3emenbHOro  (Qonma
3abaiikanbckoro kpas coctaBimser 43 189.2 Tteic. Ta (6.2% momagu
JlanpHEBOCTOUHOTO (henmepanpbHOro okpyra). Ilo oOmed momanyu TeppuTOPUU
cpenu 11 cyopexToB JJPO 3abaiikanbCkuii Kpail 3aHUMaET 6 MECTO.

B pacnpenenenuu 3emMens 3a0aiikanbCKOTO Kpasi MO YroAbsiM MPeo0siaiatoT
JecHbie 3eMiH (Tabs1. 1), Ha BTOPOM MecCTe — 3eMJIH CellbX03Ha3HaueHusI (Ta0. 2).

Tabnuma 1 — Pacnipenesienue 3emenb 3a0aiikaabCcKOro Kpasi o yrojabsimMm
(nanublie Pocpeectpa na 01.01.2019)
Table 1 - Distribution of lands of the Trans-Baikal Territory by land (Rosreestr data of

01.01.2019)
Hons yroguii B coctaBe
Bup yroguit H;II?IICHE;I;” JTAHHOM KaTeor/opI/H/I B J1DO,
0
CenbCKOXO035CTBEHHBIE YTOAbs 7645.6 40.6
JlecHble 3emin 30782.9 7.7
JlecHble HacaX/ICHUs, HE BXOSIIUE B JIECHOH hoHx 497.5 5.9
Ilox Bomoit 318.7 1.4
ITox 3acTpoiikoit 152.1 24.2
ITox noporamu 114.3 14.8
Borora 1076,9 24
Hapymiennsle 3emin 24.2 10.1
[Ipoune 3emnn 2577.0 1.3

Tabnumna 2 — CTpykTypa 3eMeibHOro (ponaa 3a6aiikaabCKOro Kpasi o KaTeropusim 3eMelb
(TBIC. T2)
Table 2 - The structure of the land fund of the Trans-Baikal Territory by land category
(thousand ha)

Kareropus 3emens 01.01.2000 | 01.01.2019 | ITpupoct Homs B 06]1_[61/10
IJI01Ia 11 Kpas, %

3emutn JiecHOTO oHA 31801.1 31936.5| +1354 73.9

3eMIIH CeTbCKOX03SIMCTBEHHOTO 8146.6 7985.8 -160.7 185

HA3HAYCHHS

3eMITi TPOMBIIIIICHHOCTH

TPAHCIIOPTA, CBSI3U U MHOTO 1293.7 1328.1 +34.4 3.1

Ha3HAYCHHS

3emMiu 3amaca 1327.6 1180.3 -147.3 2.8

3emmm 0c0bo oXpanieMbIX 261.4 401.4 | +140.0 0.9

TEPPUTOPHUI 1 0OBEKTOB

3emiin HaceJIEHHBIX MYHKTOB 238.4 235.3 -3,1 0.5

3emu BotHOTO (pOHTA 120.3 121.8 +1.5 0.3

Hroro 3emerns B 3a0aliKalibCKOM Kpae 43189.2 43189.2 0.0 100
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Panee npoBeneHHbIE UCCIIEIOBAHNS MOKA3AIHM, YTO CIOXKHUBIIASACS CTPYKTypa
3eMJICTIONB30BaHUsl  JUIsl  OoJblled  4yacTH  TeppUTOopuH  3abaiikaibs
XapaKTEPU3yeTCsI HHU3KHMM YPOBHEM 3KOJIOTO-XO3SMCTBEHHOW HAIPSKEHHOCTH.
OTHOCUTENBHO BBICOKHI YPOBEHb HANPSIKEHHOCTH — B LIEHTPAIBHBIX U IOKHBIX
paiionax kpas [13]. Oco0o0 IleHHBIM 3€MEIbHBIM PECYPCOM ISl Pa3BHTHSA
arpoNnpOMBIILIEHHOTO KOMILJIEKCa pervoHa u oOecneyeHus ero
MIPOJIOBOJIbCTBEHHOW O€30MAaCHOCTH SIBISIOTCS CEIBCKOXO3SHCTBEHHBIEC YTOJbs,
00111as1 TI01a1b KOTOPBIX — 7 645.6ThIC. Ta B Kpae. Kpait tuaupyeT 1o rmiomaasiv
CEHOKOCOB, ITACTOUII] U 3aJIe)KEH, a MO IUIOMIaau IamieH 3aanuMact 4 mecto B JIPO
[1, 9].

CtpyKTypa CEIbCKOXO3AMCTBEHHBIX 3€MEIb OTPAXKAET KHWBOTHOBOIYECKYIO
CHEeLUaIN3alH1I0 CEIIbCKOro X03sicTBa B Kpae (puc. 1). Ha mpotsskeHun Bcero
BPEMEHHU B COCTaBE CEJIIHLCKOXO3SMCTBEHHBIX YTOJIMM IMOCTOSIHHO YMEHBIIIACTCS
nous ramay [11]. OCHOBHOM MAacCUB MaIllHU U MACTOMIIHBIX YTOIUN MPUXOIUTCS
Ha IOr0-BOCTOYHYIO M IEHTPAJbHYIO YacTh Kpasa HauOoJblIue IUIOAIN
MaXOTHBIX Yroau coxpaHuiauch B IIpuaprynckom, KpacHokamMeHCKOM,
YutnHCckOM, ATUHCKOM, MOTOUTYHCKOM pailOHaxX.
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Pucynoxk 1 — /lunamMuka pacnpeieieHlsl CeJIbCKOX0351iiCTBEHHBIX YIOIHii B
_ _ ~ 3abaiikaibCKOM Kpae _ _ _
Figure 1 - Dynamics of the distribution of agricultural land in the Trans-Baikal territory

Bo Bcex paiionax kpasi 3aUKCHPOBAHO BHIOBITHE CEIBCKOXO3SMCTBEHHBIX
YyroJui M3 CeabCKoX03siiicTBeHHOro oboporta [11]. B oTaenbHBIX paiioHax Kpas
IUJIOLIAAN PACTIAXaHHOM 3eMJIM BEPHYJUCHh K MEPUOAY IOUEIMHHOTO OCBOCHUS
(1950-60-x romoB). B TO ke BpeMs TEMIBI COKpAIlEHHs MAllHA CHIBHO
paznuyaroTca, B psaae paiioHoB B nepuoa ¢ 2000-2018 rr. oHa cokpaTtuiach B
HECKOJIBKO pa3 (puc. 1-2).

3abaiikanbCKUN Kpail mpeacTaBisieT coO0i CI0KHYI0 TeOMOP(OIOrHYECKYIO

cTpykTypy [3].
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Pucynok 2 —/IluHaMUKAa MJIOMIA/Ieii MAXOTHBIX U 3aJ1eKHBIX yroauii B mepuoa 2000-2018 rr.
Figure 2 - Dynamics of arable and fallow lands in the period 2000-2018

[lo ouenkam ¥Ympapinenuss Pocpeectpa mo 3abalikaabCKOMy Kparo, Ha

TEPPUTOPHUH PETUOHA HAXOJAUTCS

1.5 MyH. Ta 3pOAMPOBAHHBIX 3€MEIIb, N3 KOTOPBIX

439 TpIC. Ta MOABEPKEHBI BOJHOW 3pO3HMH, 522 ThIC. Ta — BETPOBOM 3PO3UU
(meduaumn) u 454 ThIC. ra — OTHOBPEMEHHOMY BO3JIEUCTBUIO O0OOMX 3PO3HOHHBIX
npoiieccoB. B nenom no kparo 6osee 10% cenpxo3yroauii moaBEp>KEHO BOTHOM
spo3un. Hanbonee MHTEHCHMBHO HpOIECCHl BOJHOW 3pO3UH Pa3BUBAIOTCS Ha
namHe (10 78% MaxOTHBIX 3eMelb MOJBEPIKEHBI po3ur). [1o omeHKaM aBTOPOB,
okosio 65% TeppuTOopuM Kpasi — 3TO BO3BBIIICHHBIC TeppuTOopuu (Bbime 800 m

H.y.M.), @ 67.1% — 3TO CKIIOHOB

pIe ydacTKu (c KpytusHou Oonee 4°) (puc. 3-4).

[Ipn 3TOM yKIOHBI 10 4° XapaKTEpHBI KaK JUIsl JTHUIL BIAIWH, TAK U JUIS JTOJWH
BOJIOTOKOB U BEPILIHH BOJOPA3IEIIOB.
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Pucynok 3 — PacnipeniesieHue CKJIOHOB Pa3/IMYHON KPYTU3HBI Ha 3eMJIsIX 3a0alikaabCcKOro

Kpast

Figure 3 - Distribution of slopes of different steepness on lands of Trans-Baikal territory
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Pucynok 4 — Ctpykrypa 3emesibHOr0 Gonaa 3a06aiikajabCKOro Kpasi 1o KPyTu3He CKJIOHOB
Figure 4 - The structure of the land fund of the Trans-Baikal territory by the steepness of
the slopes

Pe3ynbTaThl MPOCTPAHCTBEHHOTO aHAlM3a IOKAa3aJld HEOJAHOPOAHOCTH B
pacrpesieieHud CKJIOHOB Pa3IMYHOM KPYTHU3HBI B pa3pe3e MYHUIUMAIbHBIX
oOpasoBanwuii kpas [14].

B 3emnenenuu  0CcOOEHHO IEHATCS IUIOCKME M TOJIOTOYBAJIUCThIC
HEKaMEHUCThIC PaBHUHBI MOATOPHBIX HIJIEH(POB U KOHYCOB BBIHOCA MAJIbIX PEK U
pyubeB (o 4°) [16]. HaumOosmblume miomaad 3eMeiab € yKJIOHaMH 10 4°— B
Ononckom (86.4% momaau paiiona), 3abaitkanbckoMm (82.5%), Bop3uHckom
(66.2%) u Ilpuaprynckom (63.2%) paitonax kpas. Ilmomaau CKJIOHOBBIX
y4acTKOB cocTaBisioT oT 13.6% (B OHoHckoM) 10 86.4% (B KpacHounkoiickom)
IJIOIIAIM PalOHOB. BBIPOBHEHHBIE YYACTKU NPUYPOUYEHBI K KOTJIOBHHAM U
I0)KHBIM paiioHam kpas (puc. 3, Tadi. 3).

B TO ke BpeMs B CEBEpPHBIX TOPHOTACKHBIX paiioHax kpas (Kamapckwii,
Tynrokouenckuid, TyHrupo-OnekMuHCKUH, MOTOYMHCKHI) MalONPUTOIHBI IS
BEJICHUS CEJIbCKOTO XO03siiicTBAOHU 3aHSATHI MPEUMYIIECTBEHHO 3a00J0YE€HHBIMU
JaHamapTaMu — epHUKamMH, Mapsmu [12]. Jloas 3poIUpOBaHHBIX CEIbX033EMEIThb
(Tab11.3) cyliecTBEHHA B IOXKHBIX U FOr0-BOCTOUHBIX paiioHax (KpacHokaMeHCKOM,
ArunckoM, OHoHcKkOM, [IpuapryHckom).

[lo xapakTepy MpOSIBICHHUS HIPO3UOHHBIX  MPOIECCOB  TEPPUTOPHUS
3abaifkaIbCKOTO Kpas MojpasfeiseTcs Ha Tpu 30HBI [5]. BomHoit spo3uu u
COMPOBOXKJIAIOIINM €€ TpolieccaM HanboJiee BCEro MOABEP>KEHbI OOpTa U JTHHINA
BraJuH 3alaiikanbckoro tumna (YutuHo-MHronunckod, Yuxoiickoil, AJTaHO-
Koipuncko#t, VYuauno-launckoi, TypruHo-Xapanopckoit u np.). 371ech
pacrojokeHa 3HauYnuTeIbHAsl YacTh CEIbCKOXO03SUCTBEHHBIX YTOIUNA U TTPOKUBAET
OCHOBHAs 4acThb HacesieHus Kpas. HauOonbinas miIOTHOCTh MPOMOWH U OBParoB
oTMeuaeTcs B 1oJiMHe p. OHOH.

Oco06eHHO UHTEHCUBHO AN TPOSBIISECTCS B FOXKHBIX pailloHaX Kpas, TJ1e
npeo0IaaloT TOYBBI JIETKOTO MEXaHUYEeCKOTo cocTaBa. B kpaitHelt ¢dopme
Jerpafallid 3€eMelib 3TO MNPHUBOAUT K MOSIBICHUIO JIBUXKYIIUXCS IECKOB U
bUIBHBIX OYph [8]. o Hanbosee JOCTYIMHBIX 3eMeb (CO CKIIOHAMH KPYTH3HOM
MeHee 6°) IS pa3MelieHHs] TaKuX OOBEKTOB CYIIECTBEHHO pa3IMYaeTCs IO
paiioHaM kpas: ot 95% B 3abaiikaabckoM paitoHe 10 24% — B KpacHOUHMKONCKOM.
KpoMe TOro, MMEHHO 3TH TEPPUTOPUU HECYT HAUOOJIBIIYIO AHTPOIOTECHHYIO
Harpy3Ky, 3axjamjeHbl M 3arps3HeHbl. Jlonss 3emenb, 3aHATBIX IO
arponasamadThl, HAacEJCHHbIE MYyHKThI W WHOPACTPYKTYPY, IPEBBIIIAET WIH
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paBHa JIOCTYIIHBIM JUisi OCBO€HMsI B 3abailikaibckoM, KpacHOkaMeHCKOM,
[Tpuaprynckom, OmnoBsHHHHCKOM, Kanranckom, IllunkuHCKOM paiioHax Kpas
(Tabm. 3).

Ta6muma 3 — locTynHble 3eMJIH M IPOAMPOBAHHOCTD CeJIbX03YT0IMii B CTENMHBIX H
_ JIECOCTENHBIX pailoHax Kpasi )
Table 3 - Available land and erosion of farmland in the steppe and forest-steppe regions of

the region
Hons 3emens, JloJ1s1 5poIMpOBaHHBIX
Hons Hanboiee 3aHSTHIX O] CelIbX033eMeb,
Paiion JOCTYIHBIX 3€MeNIb |  arpojaHAmadThI, BCE BUJIBI DPO3UHU
(yksioHbl MeHee 6°) | HaceneHHBbIC MyHKTHI
i wadpacTpykTypy | BOCTO |MALIHM | 3aI€XKb
AKITMHCKHAN 445 36.6 23.6 90.7 67.5
ATHHCKHI 75.9 66.5 33.1 - -
?ﬂeKC&HI‘POBO‘ 49.4 55.7 139 | 23 | 161
ABOJICKHI
baneiickuit 46.7 34.9 37.5 39.7 82.5
bop3uHCckuii 79.2 75.4 13.2 1.04 28.9
Jlynbnypruackuit 51.5 33.6 29.9 - -
3abalikanbCcKuil 94,6 98.8 14.2 82.8 53,2
Kanranckwmii 55.2 61.1 10.7 68.4 -
KpacHokameHckuii 78.6 90.4 32.9 76.9 84,8
MoronTyickui 79.0 85.1 29.9 - -
HepunHackuii 57.6 43.3 19.4 64.9 -
P IHHCI- 488 34.9 76 | 41 .
ABOJICKHI
O10BIHHUHCKHI 65.0 12.7 11.7 73.2 22.7
OHOHCKHI 91.0 76.2 32.5 24.8 65.3
ITpuaprysckuii 77.9 87.2 28.3 | 43.5 29.2
YneToBckuii 44.2 12.5 26.1 - -
YepHbIIEBCKUN 62.0 26.5 8.7 8.2 33.4
YUUTHHCKUH 60.5 19.9 27.6 10,9 86.6
[lenonyruHckuii 55.2 27.2 23.4 | 33.7 59.9
IInnkuHCKHA 55.6 54.4 20.4 0.3 76.4

- HCT JaHHBIX

Pa3BuTHe CeIbCKOro XO034iCTBAa PETHOHA B paMKax TOCYAapCTBEHHBIX
porpamMM IOAPa3yMeBacT, YTO 3HAUMTEIbHAS YaCTh 3aJICKHBIX YTOJUHA JTOJKHBI
OBITH BOBJICYEHAa B 00OPOT. ATPOXMMHYECKOUN CiIy>kO0i 3abaiikaibCKOTO Kpas
MPUBOMASITCS JaHHBIC, YTO U3 859 ThIC. Ta 00CIEAOBAHHBIX 3aJICKHBIX 3EMEINb
BBICOKOE COJEpX)aHWe Tymyca HUMeET Juib 3.4%, TMOBBIIIEHHOE —
18%,0cTanpHbie 3alieKHbIE 3eMiu uMeloT cpennee (41%) u Huzkoe (28%)
comepkanre Tymyca [16]. Ilpunstue pemieHus O pacUIMpPEeHUU IUIOIIAACH
cenbxo3yroauii [8] mpuBeayT K erie OONBIIMM IMOTEPSM T'ymyca IOYB FOMKHBIX
CYXOCTEIHBIX PaliOHOB Kpasi, TPOTPECCUPOBAHUIO IPO3ZUOHHBIX MTPOIIECCOB.

B maHHBIX  SKOHOMHYECKHX  YCIIOBHUSAX  CEIbXO3MPOU3BOIUTEIIAM
11€7I€CO00Pa3HO BOCIIOIB30BATHCS OMBITOM BOBJICUEHUSI HEHCIIOIB3yEMOM TMAIlIHU B
MPOM3BOJICTBO OpraHUYecKoi mpoaykiuu [4, 20].
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3emnu necHoro ¢onna, 3aHumaronme 73.9% oOmiedl muomaan Kpas,
IPEACTABICHbl YYaCTKaMH, IMOKPBITBIMA MPEUMYLIECTBEHHO CBETIOXBOMHBIMHU
JMCTBEHHUYHBIMU M COCHOBBIMHM HACQXJICHUSMH, U Y4aCTKaMU, HE TMOKPBITHIMU
JIECHOM PacTUTENIbHOCTHIO, HO NMEPCHEKTUBHBIMU JIs1 €€ BoccTaHOBIeHUs. Crona
K€ BKJIIOUYEHBI HEJIECHBIE 3€MJIM, MpeIHA3HAUYCHHbIE [JIsi BEACHUS JIECHOTO
X0351UcTBa. B CTpyKType JIECHBIX YroJauil IJIONIA/lb 3€Melb, 3aHATHIX TYHIpamH,
KypyMaMH, HapyLIEHHbIMH 3€MJISIMU U Mp. COCTaBIIA€T 3HAYUTENBHYIO HOJIIO —
27%. KpoMe Toro, B cOCTaBe B TPEX CEBEPHBIX palloHaX Kpas BBIACISIOTCS OJICHBU
nacTOuIa, o0Imas Iiomaab KOTopbix coctaBisger 2 373.1 Teic. ra [11]. 3emum
noceneHuid 3anumarot 0.5% miomaau kpasi: 10 ropoaos, 41 mocenka ropoJickoro
Tuna u 748 CenbCKUX HACENEeHHBIX IMYHKTOB, 4TO cocTraBisier Oonee 3%. 3a
MOCJIETHUE JECATHIETHS HAOIIOJAeTC NPHUPOCT IUIOMIAEd JAaHHOW KaTeropHhH
3eMelib B kpae (Tabu. 2).

Jlonst 3eMens 0c000 OXpaHsAEeMBIX MIPUPOJIHBIX TEPPUTOPUI B 3abaiiKaibCKOM
Kpae coctapisier menee 1%. Ha 1 suBaps 2019 r. npuponHo-3anoBenHbiii GoHz
kpast BmouaeT 93 OOIIT pasubix kareropuii [2, 7, 15, 18].

3axuouenue. C nepexoaom 3abalikaibckoro kpast B coctaB PO B HOs10pe
2018 r. CMEHWINCH MO3ULMHA PETHOHA OTHOCHUTENIBHO COCEIHUX TEPPUTOPUM B
CPaBHUTEIIBHBIX OILIEHKAaX €ro 3€MENIbHBIX pecypcoB. Kpaid, SBISSCH 30HOM
PUCKOBAaHHOTO  3€MJIEIENIMS,  pacHoyiaraeT  3HAYUTEIBHBIMM  pecypcamMu
€CTECTBEHHBIX MACTOMI, COCTABJSAIONIMX KOPMOBYIO 0a3y AJisi MSCHOTO U MSCO-
HIEPCTHOIO  CKOTOBOJCTBA. YBEJIMYEHUE IMAxXOTHBIX 3€MEIb 3aBUCHT  OT
MPUPOJHBIX OTPAHUYCHUN BEICHUS CEIIbCKOrO XO03sicTBa. J[JI1 HUBEIMpPOBAHUA
IPOLECCOB JEerpajallid 3€MeJlb Pa3HbIX KaTeropuil HEO0OXOJUMO YBEIMUYEHUE
JIOJIM OXPAHSIEMBIX TEPPUTOPUI, co3laHue cetu “kommneHcauuoHHbix OOIIT,
00€eCleynBaIINX 3aIUTy HaubOosee LEHHBIX YYacTKOB JO Hayaja aKTUBHOIO
OCBOEHHSI TEPPUTOPHUH.

Paboma evinonnena 6 pamxax IpoexmaXI.174.1.8.IIpoepammer PHU CO PAH.
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BJIAUAHUE 3EPHOBBIX KYJIBTYP U ®OHA MUHEPAJIBHOT'O
IINTAHUA HA PU3NYECKUE IIOKA3ATEJIN ITIOYBbI

O.B. Psounnna, C.O. HoBak

HpkyTckuii rocy1apCTBEHHBIN arpapHbiii yHUBepcuTeT uMeHu A.A. ExxeBckoro, Moniodeorchuiii,
Hpxymcekuii paiion, Upkymckas obaacms, Poccus

AHHoTanus. B cTarbe npuBeAeHb! pe3yabTaThl M3YUCHUSBIUAHUA XJ1€00B | rpymnmbl (MieHuna,
OBEC, SYMEHb, TPUTHKANIE) U (hOHA MHUHEPAIBHOTO MHUTAHUS HA Pa3BUTHE KOPHEBOW CHCTEMBI
pacTeHMi, IJIOTHOCTb, CTPYKTYpPHOE COCTOSSHUE€ TEMHO-CEpOW JIeCHOM MOYBbl. OIBITHI
OpOXOMWIM Ha OJKcrnepuMmeHTtanbHoM 1nosie HMpkyrckoro HUUCX, pacnonoxeHHOM B
necoctenHoi 30He MpkyTckoii o0nactu. Jlecocrennas 30Ha cuutaeTcsi Hanboiee OCBOCHHBIM B
CEJIbCKOXO3SUCTBEHHOM  OTHOIIEHHHM  peruoHoM  obmactu. OHa  XapakTepusyercs
0JIarONpPUATHBIMU, JIJISI OOJBIINHCTBA KYJIbTYP, MOTOJIHBIMU YCIOBUSMH. METO/IbI BKIIIOYATIU B
cebsi moJeBble (CTallMOHApHBIE) U JiabopaTopHbie uccienoBanus. [IpeaniecTBEHHUKOM
3€pHOBBIX KYJIBTYp ObLT yuCTBIA map. [IpuMmensinack oOuienpuHATas TEXHOJIOTUS MOJITOTOBKU
MOYBBI K TOCEBY JJisi jJecocTenHoi 3oHbl Ilpubaiikanes. Habmionmenus, yder u oOpaboTka
JAHHBIX TPOBOJIWINCH MO OOIIEMPUHATHIM MeTOoAMKaM. M3ydanmuch BapwaHThl OIbITa 0€3
y100peHuli, ¢ BHECEHHUEM a30THOTO U KOMIUIEKCHOI'O MHUHEPAIBbHOIO yIO0OpeHus B A03ax 45 Kr
JIEUCTBYIOLLETO BellecTBa. [lnomans 0qHOM ONBITHON NEISHKA COCTaBJIsjia 45m°. TIouBEHHBIE
o0pa3iibl 0TOMpaiu B KOHIIE BEr€TAIMOHHOTO MEePHOJIa, B IEPBOM JIeKa/ie CEHTAOps, 10 YOOpKU
KynbTyp. IlouBeHHBIE 00pa3lbl U PacTUTEIbHBIA MaTepHall aHATM3UPOBAIUCH B JabopaTropuu
Kadenpsl 3eMienenaus U pacTeHMEBOJACTBA. B Xxone ucciieoBaHMI YCTaHOBJIEHO PA3IMYHOE
BIUSHUE XJIeO0B | rpynmbel U poOHa MUHEPAILHOTO MUTaHMS Ha (U3NYECKUE CBOICTBA MOYBHI.
Pa3BuTHe KOpHEBOW CHCTEMBI pacTeHUi 3aBuceno OT (OHa MHUHEPATbHOTO MHUTaHusA. B
BapUaHTax OIbITa C KOMILJIEKCHBIM BHECEHHEM MHUHEPATbHBIX YIOOPEHHI KOpHEBash cUCTEeMa
pasBuBanace Jyume. OnTUManbHas IUIOTHOCTh TIOYBBIOBLIA B BapuWaHTax OMNbITAa C
npuMeHeHneM Ngs U NasPssKas.Coneprkanue B MovBe 1EHHBIX B arPOHOMUYECKOM OTHOIICHHH
arperaToB pa3MepaMu OT 1 10 5 MM, B 3aBUCUMOCTH OT BapHAHTOB OIbITA BApbUPOBaAJIO OT 34.6
1o 51.7 %.

KuioueBble coBa: nousa, nonesoii onvim, MUHepaibHvle YOOOpeHUs, 3epHOGble KVIbmypbl,
@usuxa nous.

Jasi uurupoBanusi: Psbunamna O.B., Hoak C.O. BmusiHue 3epHOBBIX KynmbTyp U (hoHa

MHMHEpAIBPHOTO TMUTAHUS HAa (U3MYECKHE TOKa3aTeNM TMOuBBL. ‘‘HayuHo-npakmuueckuti HCypHA
“Becmnux UpI'CXA”.2020;101:70-75. DOI: 10.51215/1999-3765-2020-101-70-75.
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INFLUENCE OF GRAIN CROPS AND THE BACKGROUND OF
MINERAL FOOD ON PHYSICAL INDICATORS OF SOIL

Olga V. Ryabinina, Stanislav O. Novak

Irkutsk State Agricultural University named after A.A. Ezhevsky, Molodezhny, Irkutsk district,
Irkutsk region, Russia

Abstract. The article presents the results of studying the influence of grain of the | group
(wheat, oats, barley, triticale) and the background of mineral nutrition on the development of the
root system of plants, density, and structural state of dark gray forest soil. The experiments were
carried out on the experimental field of the Irkutsk Research Institute of Agriculture, located in
the forest-steppe zone of the Irkutsk region. The forest-steppe zone is considered the most
agriculturally developed region of the region. It is characterized by favorable weather conditions
for most crops. The methods included field (stationary) and laboratory studies. The predecessor
to cereals was pure fallow. The generally accepted technology of soil preparation for sowing for
the forest-steppe zone of the Baikal region was applied. Observations, accounting and data
processing were carried out according to generally accepted methods. Variants of the
experiment were studied without fertilizers, with the introduction of nitrogen and complex
mineral fertlllzers in doses of 45 kg of the active substance. The area of one experimental plot
was 45m?. Soil samples were taken at the end of the growing season, in the first decade of
September, before harvesting crops. Soil samples and plant material were analyzed in the
laboratory of the Department of Agriculture and Crop Production. In the course of the research,
it was established that the breads of group | and the background of mineral nutrition have
different effects on the physical properties of the soil. The development of the root system of
plants depended on the background of mineral nutrition. In the variants of the experiment with
the complex application of mineral fertilizers, the root system developed better. The optimum
soil density was in the variants of the experiment using Ngs and NssP4sKgs. The content of
agronomically valuable aggregates in the soil with sizes from 1 to 5 mm, depending on the
variants of the experiment, varied from 34.6 to 51.7%.

Keywords: soil, field experience, mineral fertilizers, grain crops, soil physics.

For citation: Ryabinina O.V., Novak S.O. Influence of grain crops and the background of mineral
food on physical indicators of soil. East Siberian Journal of Biosciences. 2020;101:70-75. (In Russ.)
DOI: 10.51215/1999-3765-2020-101-70-75.

Beenenue. OcCOOEHHOCTh BEIEHUS CEJIbCKOro Xo3siiictBa B MpKyTckoit
obsiacT 00yCJIOBJIEHA CHEHU(PUUECKUMH KIMMATHYECKUMH YCIOBUSIMHU, 3]1€ChH
CEJIbCKOE XO3SIMCTBO MMEET YETKYI0 30HAJIbHYIO crenuanu3anuio. Cama o0nacts,
0 NPUPOAHBIM YCIOBUAM, JEIUTCA Ha TPU 30HBL MOATACKHO-TACKHYIO,
JECOCTEeNHYI0 M OCTenHeHHylo. JlecocTenHass 30Ha cuuTaeTcss Haubolee
OCBOEHHBIM  arporpoU3BOJICTBEHHBIM pPETHOHOM 00sacTH. BripanmBanue
3€pHOBBIX KYJIbTYp SBJISIETCS 3/€Chb MPUOPUTETHHIM HAIMPABICHUEM CEJIbCKOTO
x03s1icTBa. OCHOBHBIE MTOYBBI JIECOCTEIHON 30HBI - CEPHIE JIECHBIE: TEMHO-CEPBIE
JIECHBIE, CEPBIC JIECHBIE, CBETJIO-CEPBIC JIECHBIE, HA HUX MpUXxoautcs 59%.

Heab - u3yuuTh BIMSHUE 3E€PHOBBIX KYJIBTYp M (OHa MHMHEpPaTHLHOrO
nUTaHus Ha (PU3HUYECKHE MTOKA3aTeIN TEMHO-CEPOM JIECHON TTOYBHI.

O0beKT M MeTOoAMKAa mHcciaegoBaHuil. ONBITHI  3aKJIaIbIBAJIMCh HA
skcriepuMenTaibHoM mnone Hpkyrckoro HUMCX. Metonasl BkIoyanu B ceOst
noJieBble (CTallMOHAapHBIE) U J1abopaTopHble HccheaoBanus. [IpeanecTBeHHUKOM
Obl1 uucThli map. Ilpumensuiach oOWIENpUHATAs UL JIECOCTEMHOM 30HBI
[Tpubaiikanpsi TEXHOJOTUS TMOATOTOBKM IIOYBBI K IMOCEBY. MuHEpasbHbIe
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yA0OpeHUsI BHOCHIIH 3a JEHb JI0 TOCEBa MO/ MPEANOCEBHYIO0 KyIbTUBAIUIO (Ny5 —
ammuagHas cenutpa, NysPasKys — nmammodockat+ammuaunas cenurpa). BeiceBanm
nmeHuiy coptoB “bypsitckas octucras” um “TynyHckas 117, sumeHb copta
“buomM”, oBec copta ‘“PoecHuk”, Tputukane coprta “Jloopoe”. [ToceB mpoBoauIH
BO BTOpOI/I JieKajie Mas, HopMa Bbicepa 6 MJIH. BCXOXKHX CeMsH Ha ra. [lnomanas
OIIBITHOM JCISHKH cocTaBisuia 45 M° (3x15 M). YBOpPKy MPOBOMMIN CINIOMIHBIM
crocoboMm  ceneknuoHHBIM  komOaiiHoM SAMPO-130 [10]. IlouBenHble w
pacTuTenbHble 00paslbl OTOMpaJii B KOHIE BEreTAl[MOHHOTO IMepuoja, B
JNaJbHEUIIIEM OHM WCCIEAOBAINChL B CHEIUMATU3UPOBAHHBIX J1A00PATOPHUAX
Kadeapsl 3eMienenus 1 pacCTeHUEBOICTBA.

OOcyxnenue pe3yiabraToB. OnpeneneHue rpaHyJIOMETPHUUECKOTO COCTaBa
MIOKAa3aJIo, YTO TEMHO-CEpasl JECHas MOoYBa OTHOCUTCA K CYTJIMHKY CpPEIHEMY C
conepxkanuemM “dusudeckoro” mecka 65%, “busmdeckoir” rauHbl — 35%. C
arpOHOMUYECKON TOYKHA 3pPEHUS] JAHHBIA TPAaHYJIOMETPUYECKUM COCTAaB IOYBBI
CUMTACTCA ONTHUMAJIbHBIM JJI1 OOJBIIMHCTBA CEIbCKOXO3SIMCTBEHHBIX PACTCHUH,
BKJIIOYAsA 3€PHOBBIE KyJIbTYpbl. OT HEro 3aBUCHUT, NPEXIE BCEro, IIIOTHOCTh
no4Bbl. ONTUMaJIbHAS TJIOTHOCTH JJIsI 36PHOBBIX KYJIBTYP Ha TAXKEIOCYTIUHUCTHIX
M CPETHECYTITMHHCTBIX CEPBIX JIECHBIX MOYBAX HAXOUTCA B HHTEpBAC OT 1.15 no
1.25 r/em’ [6, 8].

OpgnuMm u3 (aKTOPOB OTBETHOM pEAaKUMUW Ha arporeHHOEe BO3JIEHWCTBHE
aBisgeTcsi (OPMUPOBAHME MACChl KOPHEBOM CHCTEMBI 3€pHOBBIX KYIbTYp U
NPOHMKHOBEHHUE €€ BIIyOb TOYBBI (Tabimuma 1). DTOMy CHOCOOCTBYIOT
MUATATEJIbHBIC BEILECTBA, YTO €IIE pa3 MOJTBEP)KIECHO B XOJ€ HAIMUX MOJIEBBIX
OnbITOB. B BapuaHTax ¢ KOMILJIEKCHBIM BHECEHHEM MUHEPAIbHBIX YI00peHun
KOpHEBasi CUCTEMa pa3BUBAJIACh Jy4lle.

Tabmuua 1 — Bausinue (poHa MUHEPATBLHOIO MUTAHUSI HA Pa3BUTHE KOPHEBOM
CUCTEMBIB MIAXO0THOM I'OPU30HTE TeMﬂo-cepoﬁ JIECHO# MOYBBI
Table 1 - Influence of the background of mineral nutrition on the development of the root
system in the arable horizon of dark gray forest soil

Macca KopHeid, r/m* CpenHsst [JuIMHAa KOPHEH, CM
Kynerypa
YIRIPR | g Y | Nas | NgsPssKas ;I;ilel;e,lee 0/y Nas NasPasKss S{I;zzéizee
[Mmenuma | 152 | 172 212 179 10.1 | 10.5 10.9 10.5
SumeHb 120 | 180 200 167 9.1 9.3 9.5 9.3
OsBec 200 | 280 360 280 109 | 122 12.8 12.0
Tpurukane | 180 | 200 240 207 111 | 114 12.3 11.6

[IpoBeneHHbIE HCCIENOBAHUS MOKA3ajdd, YTO KOPHEBAs CHUCTEMa 3EPHOBBIX
KYJbTYp U (JOH MUHEPAIIBHOTO TUTAHMS OKa3alli HE3HAYUTEJbHOE BIIMSHHUE Ha
IJIOTHOCTh ~ MAxOTHOTO  TOPU30HTA  MOYBbL.  MUHHMalbHOE  3HAYCHUE
3a()MKCUPOBAHO MOJT TOCEBAMU TpUTHKATIE - 1.22 r/em’, BEPOSATHO, 3TO CBSA3AHO C
OOJbIIeH pPa3BETBIEHHOCTHIO KOPHEH. MakcHMATbHAS  TUIOTHOCTD  GbiIa noj
rmoceBamu mieHHIbI copra “Tynyrckas 117 - 1.30 r/em®. Jlydune ycaosus s
pPa3BUTHSI KOPHEBOM CHUCTEMBI CIIOXHWIMCh Ha BapuaHTaxX OIbITa ¢ MPUMEHEHUEM
MUHEPAIbHBIX  yAOOpeHWi. 3HA4YeHWs] TUIOTHOCTH TIOYBBI  371eCh  OBUIH
ONTHUMAaJIbHBIMU - B BapuaHTax ombITa ¢ Nys U NysPasKys - 1.21 r/em® u 1.23 r/em®
COOTBETCTBEHHO. MeHee pa3BHUTasi KOpHEBas cUCTeMa cPOpMUpOBaAIach B MOYBE
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Ha BapyaHTax OMbITa 0€3 MUHEPATLHOTO MUTAHUSI, YTO OTPA3WIIOCH Ha IMOKa3aTee
€€ INIOTHOCTH, B CPETHEM OH cocTaBuia 1.33 r/em’.

[LIOTHOCTH TIOYBBI M CBA3aHHBIM C HEWM BOJHBIA, BO3AYIIHBIM, TEIJIOBOU M
MUIIEBOI PEXUMBI BO MHOTOM 3aBUCAT OT CTPYKTYpHI [2]. OLieHKa CTPYKTYpPHOIO
COCTOSIHUS TEMHO-CEpOM JIECHOW TMOYBBI IO pe3yJbTaTaM CyXOro pacceBa
noKasajia, 4YTo HauOoJIblllee KOJIMYECTBO IIEHHBIX arperatoB pazmepom ot 0.25 1o
10 MM, ITOJTy4€HO Ha BapHAHTAX OMBITA C OBCOM (B cpeHeM 74.9%). O0bscHaeTCs
3TO TeM, 4YTO cpeau OoJbIIOro KoJnyecTBa (akTopoB  0Opa3oBaHMS
MaKpOCTPYKTYPhl OCHOBHAsI POJIb MPUHAJIC)KUT KOPHEBOUM CUCTEME PACTCHHM, y
OBCa OHA pa3BUTa Jydyllle, YeM y JAPYIUX H3y4aeMbIX KyJIbTyp. B mouBe moj
OCeBaMU TPUTHUKAJE, COJEpPKAaHHE MaKpoarperaToB ObUIO MHHHMAJbHBIM, B
cpeaeM 66.3%. CaMbIMH JIyYIIMMU B arpOHOMHUYECKOM OTHOIIECHUU SBIISIOTCS
arperatsl pazmepamu ot 1 10 5 MMm. VX coneprkanne, B 3aBUCUMOCTH OT BapUaHTa
ombITa, Kojiebaaock oT 34.6 1o 51.7 % (Tabmn. 2).

Tabnuna 2 — Bausinue 3epHOBBIX KYJbTYP U ()OHA MUHEPAJIHLHOTO MUTAHUS HA
CoAEpKaHME B MAXOTHOM I'OPU30HTE MMOYBLI arperaToB pasmMmepomMm 1-5 MM, %
Table 2 - Influence of grain crops and the background of mineral nutrition on the content
of aggregates 1 - 5 mm in size in the arable soil horizon,%

@®OoH MUHEPATHLHOTO MTUTAHUS
KyabTypa Cpennee
AP oy Nas N4sPsKas 3Ha‘I{)€HI/Ie, %
[Mmrennia 41.3 42.8 51.7 45.3
SlumeHb 34.6 40.0 445 39.7
Osec 43.2 45.8 49.1 46.0
Tputukane 41.2 43.0 46.7 43.7

B cpenneM HanOoNbIINiA MPOIEHT arperaToB JaHHBIX (Ppakiuii OTMEUEH 0T
MIOCEBAMU OBCA, HAMMEHBIINNA — MOJ SYMEHEM. Pa3nuuus B moceBax 3€pHOBBIX
KyJbTYp C TpPUMEHEHHEM U 0e3 NPUMEHEHHS MHUHEPAIbHBIX YIA00pEeHHUI
coctaBuin 7.9% (cpenuuit mokasatenab B moceBax 0e3 ymoopenuit 40.1%, ¢ Ny —
42.9%, ¢ NysPssKss — 48.0%). OrneHka CTPYKTypHOTO COCTOSIHHS ITOYBBI T10
pe3yJbTataM MOKpPOTO pacceBa Mokaszajia, 4YTO BOJOMPOUYHBIX OTIAEIBLHOCTEN Ha
BCEX BapHMaHTax omnbiTa 0bui0 Mano — oT 8.81 mo 12.1%. ®oH MUHEPaTHLHOTO
NUTaHUS Ha uX oOpa3oBaHWe HE NOBIMSI. Pa3znuuus, B 3aBUCUMOCTU OT
BAPUAHTOB OIbITA, COCTABWIIM JIUIIb 1.36%.

3akioyenue. BHeceHne KoMIUIeKca MHHEpalIbHBIX YIOOpEHHH B J103€
NysP4sKys cTuMynupoBano pa3BuTHE KOPHEBOM CUCTEMBI 3€PHOBBIX KYJIBTYP, UYTO
OTPa3WJIOCh Ha TUIOTHOCTH TEMHO-CEPOU JIECHOM mo4Bkl. Hanbobiiee KOTu4ecTBo
MakpoarperatoB pasmepoM ot 0.25 g0 10 Mmm u ot 1.0 10 5.0 MM oOpazoBanoCh
noj nocesamu oBca. GoH MUHEPATLHOTO TTUTAHUS HA MPOIEHTHOE COJICPIKAHUE B
MOYBE BOJONPOYHBIX arperaToB HE MOBIIHUSLIL.
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EFFICIENCY OF DIRECT SOWING TECHNOLOGY FOR GRAIN
CROPS DEPENDING ON THE PREDECESSORS AND BACKGROUNDS
OF THE MAIN TILLAGE

L2\/ladimir I. Solodun, *Tatiana V. Amakova

YIrkutsk Scientific Research Institute of Agriculture, Pivovarikha, Irkutsk district, Irkutsk
region, Russia
?Irkutsk State Agraricultural University named after A. A. Ezhevsky, Molodezhny, Irkutsk
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Abstract. Direct sowing is an integral part of the No-Till technology, which is a technology in
which there is no basic and pre-sowing treatment, and the maximum amount of plant residues is
preserved on the soil surface, that is, the placement of seeds in untreated soil. For this purpose, a
number of sowing machines are used, which in their design features differ significantly from
traditional seeders. The article presents the results of research on the comparative study of
sowing machines “SZ-3.6”, “SPM-400” and “Kuzbass-8.5” when they are used for grain crops
in the crop rotation of pure — wheat-annual grasses-wheat. Under the wheat on a clean pair of
sowing effectively lead the “SZM-400”; in the autumn the “SZM-400" and PK “Kuzbass-8.5;
for direct seeding PK “Kuzbass 8.5 or seeding SPM-400 with pre-cultivation in the spring
cultivator KPE-3.8. The yield increase from the application of seeder-400 when sown in the pair
is 0.43 t/ha, in autumn — 0.29 t/ha for spring treatment — 0.23 t/ha. The greatest effect both in
terms of yield and economic indicators when sowing repeated grain crops is provided by the use
of direct sowing of PK “Kuzbass-8.5”, where the increase in yield compared to “SZ-3.6” is 0.5
t/ha, the cost of grain is reduced by 33%, and profitability increases by more than 2 times. as the
most adaptive, promising and resource-saving for sowing grain crops in the Irkutsk region,
sowing machines “SPM-400" and “Kuzbass-8.5” should be used, gradually replacing them with
traditional seeders “SZ-3.6” (SZP-3.6).

Keywords: direct sowing, tillage, crop rotation, yield, efficiency
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Hay4yHnas crarbs

IOOEKTUBHOCTD TEXHOJOI'MM ITPAMOI'O ITOCEBA 11O/1
3EPHOBBIE KYJIbTYPbI B3ABUCUMOCTH OT
HPEAITECTBEHHUKOB U ®OHOB OCHOBHOU OBPABOTKHA
IHOYBbI

l2p M. CoaonyH, ’T.B. AMaKoBa

1I/IpKyTCI<I/H71 HAay4YHO-UCCJIE0BATEIbCKUM HHCTUTYT CEIBCKOT0 X035MCTBa,
Tusosapuxa, Upkymcxuii pation, Upkymckas obracmo, Poccus
ZI/IpKyTCKI/Iﬁ roCy/lapCTBEHHbIN arpapHblil yauBepcureT uMeHu A.A. ExxeBckoro,
Monooesicnvui, Upxymcexuiil paiion, Upxymckas oonacms, Poccus

AnHorauusi. [lpsmoit moceB — 310 cocraBHas 4vacth TexHomoruu NO-Till, xoropas
NpEeACTaBIsieT COOOW TEXHOJOTHIO, MPHU KOTOPOH OTCYTCTBYET OCHOBHAs W TPEAIIOCEBHAs
00paboTKa, a Ha TOBEPXHOCTU MOYBBI COXPAHSAETCS] MAKCHMAabHOE KOJUYECTBO PACTUTEIbHBIX
OCTaTKOB, TO €CTh pa3MeIlleHue CeMsH B HeoOpaOoTaHHyr MouBy. [[is 3TOro mpUMEHSIOT
HENbId  PA TOCEBHBIX MAIIUH, KOTOPBIE [0 CBOMM KOHCTPYKTHBHBIM OCOOCHHOCTSIM
CYIIECTBEHHO OTJIMYAIOTCS OT TPATUIMOHHBIX CESUIOK. B crarbe mNpuBeneHBl Pe3yiIbTaThl
UCCJIEIOBAaHUM 1O CPaBHUTEIBHOMY M3y4YeHHIO MoceBHbIXx MammH “C3-3.67, “C3M-400" u
“Ky36acc-8.5” npu ux NpUMEHEHHH IOJ 3€PHOBBIE KYJIbTYPHI B CEBOOOOPOTE Map UMCTHIA —
NIIEHUIIA-0THOJICTHHE TPaBbI-MIIeHUNA. [1o1 MIIEHUITy 0 YUCTOMY Hapy moceB 3P PeKTHBHEES
Bectu cesuikamu “C3M-4007; mo 3s0m — cesuikamm “C3M-400” u TIK “Kys6acc-8.57; mis
npsimoro moceBa — [IK “Kysbacc-8.”5 wmm moces — “C3M-400" ¢ mpenBapUTeNnbHOM
KylnbTUBauMed BecHOM KynbTuBaropoMm KIID-3,8. IlpubaBka ypoxalHOCTH OT NPUMEHEHMS
cesutku C3M-400 nipu mocese 1o napy coctasisier 0.43 1/ra, o 3s16u — 0.29 1/ra, MO BECCHHEH
obpabotke — 0.23 T/ra. Hanbonpmuii 3pPexT kak 1mo ypoxailHOCTH, TaK U IKOHOMHUYECKHM
noKa3aressiM MpH MOCeBe NMOBTOPHOM 3€pHOBOM KYJIbTYpPHI AaET MPUMEHEHHE MPSMOTro MOCEBa
1K “Ky3bacc-8.5”, rae npubaBka ypoxaitHoCcTH 110 cpaBHeHHIO ¢ “C3-3.6” cocrasmuser 0.5 1/ra,
ce0ecTOMMOCTh 3epHa cHUkaeTcst Ha 33%, a peHTaOeIbHOCTh BO3pacTaeT bojee, yeM B 2 pasa.
B kauyectBe HamOomee aganTHBHBIX, MEPCIEKTHBHBIX U pecypcocOeperaroimmx s ToceBa
3epHOBBIX KyJIbTyp B MIpKyTCKO# 001acTH cieayeT NpuMeHsTh noceBHble MamuHbl “C3M-400"
u “Kysbacc-8.5”, mocTeneHHo 3aMeHss Ha HUX Tpaauinonueie cesuiku “C3-3.6” (C3I1-3.6).
KuiloueBble cuaoBa: npsawoi noces, 0bpabomka nousvl, C€e80000POM, VPOICAUHOCHD,
aghghexmuenocmo

Jas nutupoBanusa: Cononyn B.U., AmaxoBa T.B. DpexkTuBHOCTH TEXHOJIOTHH MPSMOTO
1I0CEeBa IO/ 3€PHOBBIC KYJIbTYPHl B 3aBUCHMOCTH OT TPEANIECTBEHHHUKOB W (POHOB OCHOBHOMU
00paboTky NouBkL. “Hayuno-npaxmuueckuti scypran “Becmuux Upl'CXA” (In Engl.). 2020;101:76-
81. DOI: 10.51215/1999-3765-2020-101-76-81.

Introduction. Currently, the technology of direct sowing of field crops
attracts more and more attention of scientists and practitioners [2]. All previously
studied tillage systems that are adaptive to different natural zones, based on a
different combination and alternation of dump and non — dump tillage techniques,
have a common drawback-they are energy-intensive, require a significant number
of different machines and tools. In contrast, when direct seeding is used
multifunction seed drills (PK, PPK), combining in a single pass of one unit to 4-6
technological operations (tillage, seeding, fertilizing, rolling, etc.).

Direct seeding is an integral part of technology No-Till, which is a technique
in which missing the main and presowing treatment on the surface of the soil
remains the maximum amount of plant residues [1, 3], that is placement of seeds
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in untreated soil. When using No-Till technology, fuel costs are reduced, the fleet
of agricultural machinery used and operating costs for its maintenance, the number
of passes through the field and the number of operations are reduced [7]. For this
purpose, a number of sowing machines are used, which in their design features
differ significantly from traditional seeders, which, at best, only sow seeds and
simultaneously apply fertilizers. Sowing machines for direct sowing are more
multifunctional and can be used not only for sowing on untreated soil, but also
after any dump and non-dump, deep and shallow autumn treatments [8, 9].

In the Irkutsk region, according to S. A. Mityukov [4, 5], in comparison with
spring plowing, direct sowing of PK Ob-4 annual grasses and repeated wheat in
the crop rotation peas+oats-wheat-wheat provided an increase in the yield of green
mass of annual grasses by 25-30 c/ha, and wheat grains by 2.8-3.2 ¢ / ha. In this
regard, it was recommended to exclude the term "spring plowing™ and the method
itself from the practical agricultural technology of the region.

Currently, a wide range of sowing machines (PCs) for direct sowing is used
in the Irkutsk region.

According to available data [6, 10], 12 PKs are used in the region in 2019
(Omichka, Horsh, Salford, Kuzbass, John Deere, DMS, KKT, Agromaster,
Concord, Tom-10, Morris, Atlas). Their total availability is 124 aggregates and
they sow up to 30% of the total area of cereals, legumes and annual grasses.
Traditional seeders SZ-3.6 and SZP-3.6 are still the most popular in the fields
cultivated since autumn or spring, there are 1570 pieces and they sow up to 50%
of all the areas of crops. Sowing complexes are used not only for sowing untreated
soils from autumn or spring, but also in pairs, in the cold after a variety of
predecessors. However, the possibility of using sowing complexes intended for
sowing on stubble backgrounds on other backgrounds of the main processing has
not been studied to date. The aim is to establish the agrotechnical and economic
efficiency of the most common PK Kuzbass-8.5 when it is used for different
predecessors.

Material and methods of research. The studies were carried out at PJSC
“Sibirskaya Niva” on a typical gray forest soil in the period 2018-2020 in the crop
rotation with alternating crops, the pair is pure-wheat-annual grasses-wheat-wheat.
Three sowing machines were studied for wheat on pure steam and for second
wheat on annual grasses: SZ-3.6-control, SPM-400 and Kuzbass-8.5. Sowing on
steam and finch with SZ-3.6 and SPM-400 seeders is carried out after preliminary
spring harrowing and cultivation to the depth of seed embedding. Sowing for
spring treatment with these seeders was carried out after cultivation of stubble
KPE-3.8. When using PK Kuzbass-8.5, pre-sowing treatment was not carried out
The repetition of experiments is 3-fold, the area of accounting plots is 100 m®.
Before sowing, ammonium nitrate was mtroduced in a dose of N3, for pure steam,
and Nys for cold and spring treatment. All studies were conducted according to the
methods of Heartset and B. A. Dospehov.

Results and discussion. As a result of the conducted researches it is
established that on average for 4 years different sowing machines with working
bodies of different designs differently affected productivity of spring wheat on
backgrounds of the main tillage (Table 1).

When sowing on pure steam, the best results were obtained when sowing
with a single-disc high-speed seeder SPM-400 with a significant increase in yield
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of 0.43 t/ ha, slightly lower when sowing the Kuzbass PC. In the autumn cold, the
Kuzbass and SPM-400 PCs showed approximately equal yields. This indicates
that for deeply processed backgrounds, these sowing units can replace the
traditionally and massively used SZ-3,6 seeders and their modifications with two-
disc coulters and row spacing of 15 cm.

Table 1 - Yield of spring wheat Tulunskaya 12 depending on the background of the main
tillage and sowing machines (average for 2018-2020)

Brand of sowing Type of coulter and method | Yield, t/ha+t/ha to +t/hato
machine of sowing control control
Background A-Steam Treatment
SZ-3,6-control two-disc private 183 i
the LSDO5 factor in AV 15 cm single '
SPM-400 disc private
14 cm 22.6 +0.43
Kuzbass-8.5 tube, band-spread 21.4 +0.31
HCPgs5 factor A 0.15
B 0.15
AB 0.21
Background B-Autumn plowing to a depth of 20-22 cm
SZ-3,6-control two-disc private 16.4 i
the LSDO5 factor in AV 15 cm single '
SPM-400 disc private
14 cm 19.3 +0.29
Kuzbass-8.5 tube, band-spread 18.3 +0.22
HCPgs factor A 0.16
B 0.16
AB 0.23
Background B-Spring tillage and sowing
Processing of kpi-3,8 to . .
a depth of 6-7 cm, tvi%'gﬁcs?rz'%?e 14.3 -
sowing of sz-3,6-control g
Processing of KPI-3,8 to . .
a depth of 6-7 cm, d'Sf 4p(r:|n\gate 16.6 +0.23
se_eding of SPS-400
g |5rect seeding Kuzbass- tube, band-spread 194 +0.51
HCPgs5 factor A 0.17
B 0.17
AB 0.24

When sowing on stubble (zero autumn processing), the Kuzbass PK gave a
uniquely higher yield-8.5 (an increase of 0.51 t / ha). More effective than the SZ-
3,6 seeder was the SZM-400 seeder with pre-cultivator processing of stubble.
Calculation of economic efficiency of cultivation of spring wheat under different
methods of soil treatment and sowing of a second wheat showed (table.2) that
direct sowing is not treated in the autumn or spring soil PK Kuzbass-8,5 is much
more effective than sowing venospasm seeder SZ-3,6 traditional technology
includes the very venospasm, pre-sowing soil preparation and sowing.
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At the same time, due to the increase in yield, the cost of manufactured
products increases, production costs are reduced, the cost of 1 kg of grain is
reduced by 33%, and profitability increases by almost 2.3 times.

Table 2 - Economic efficiency of spring wheat cultivation with different methods of tillage
and sowing (average for 2018-2020)

Cost of

. . The cost

. - Production . . Level of
Reception of tillage grain priceof 1 | Net income, e
and sowing machine ?rrgrc:]uit;]%n c?lz[sr%%r 1 centner of | rub per 1 ha prof|t3b|l|ty,

b g grain, rub. 0

Spring plowing to a
depth of 16-18 cm, 15730 9680 676 6050 62.5
sowing SZ -3.6
Cultivation of kpi-
3,8, sowing of SPM 18260 8590 517 9670 112.5
-400
Ehrzegéssse_%dg”g 21340 8754 451 12580 143.7

The use of the high-speed seeder SPM-400 with row spacing of 14 cm is also
more effective than the SZ-3.6, and in economic terms it occupies an intermediate
position between the use of traditional spring tillage and sowing and direct sowing
of the Kuzbass-8.5 PC. The obtained data indicate the high prospects for the use of
more modern sowing machines for the cultivation of grain crops, regardless of the
predecessors and backgrounds of the main tillage.

Conclusion. When sowing spring wheat in pure pairs, the highest yield is
provided by sowing with a seeder SPM-400s with single-disc coulters and row
spacing of 14 cm. When sowing in the autumn chill (plowing), sowing with
sowing machines SZM-400 and Kuzbass-8.5 give equal yields. When sowing
repeated grain crops on untreated soil from autumn or spring, the highest yield is
given by the use of PK Kuzbass-8.5. As the most adaptive and cost-effective for
grain crops, it is advisable to use more modern sowing machines SPM-400 and
Kuzbass-8.5 than traditional seeders SZ-3.6.
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Hayunas cratbs

HUCCIEJOBAHUE COAEPKXAHUS TSKEJBIX METAJLIJIOB B
MBIINEYHOU TKAHU TETEPEBHUHBIX (Tetraoninae Vigors, 1825)
IITUIL B PASHBIX 9KOJIOIT'MYECKHNX 30HAX
PECITYBJIUKHU CAXA (AKYTUS)

E.M. IleTrpoBa

OI'BOY BO Apkrryeckuil ToCyJapCTBEHHBIN arpOTeXHOJIOTHYECKUM YHUBEPCUTET, SKYMCK,
Poccusa

AHHoOTanusi. B cTrarbe naHbl pe3ynbTaThl MOKa3aTelield COJIed TSKENbIX METalIoB B MsicCe
TETEPEBUHBIX MNTHUL, obOuTaromux Ha Tteppuropun Pecnydonmuku Caxa (Sxyrus). Lens -
OINpPEAEIUTh COJAEPKAHUE TSIKENbIX METaUIOB B Msice OOpOBOM JUYM Pa3HbIX IKOJIOTMUYECKUX
30H Skyrtuu. [[ns BHIMOJIHEHWS] MOAHHOM LENM HCCIEAOBAaHBI 00pa3lbl MBINICYHONH TKAHU
terepeBunbix (Tetranoidae Vigors, 1825) mruil pa3nmuyHbIX 3KOJOTHYECKUX 30H PecrmyOnuku
Caxa (Sxyrtus). KommdecTBO coleil TSDKENbIX METAUIOB BBIABISUIA AHAJIU30M aTOMHO-
abcopOnmonHOM crekTpoMerpun Ha crekrpomerpe ABCI1. Jlns w3ydeHUs SKOJIOTHYECKOM
0€30MacHOCTH Msica U MACOMPOAYKTOB MO COJACPIKAHUIO THKENBIX METAJUIOB MPOBOIUINA aHATTU3
Ha OCHOBe mpezenbHO nomycTuMoil koHuentpauun (IIJIK). B pesynprare npoBeneHHbBIX
UCClIeIOBaHM BceX mpoO MblieyHor TkaHu: riayxaps (Tetrao urogallus L., 1758),
terepesa (Lyrurus tetrix L., 1758), KypOTaTKH oemnoit (Lagopus lagopus (L., 1758),
psiounk (Bonasa bonasia L., 1758) B IlentpanpHoit u Bumtoiickoli 30Hax MMOKa3aau, YTO
YPOBEHb COEP>KaHUs CBUHIIA, MbILIbsKA U pTyTu Haxonutcs B npeaenax IIJIK.B Ilentpansroit
1 BWIIONCKONM 3KOJOTMYECKHMX 30HAX KOJUYECTBO KAaJMHUS B MBIIIEYHOM TKaHHU TIIyXaps,
TETepeBa, KypoNnaTK! U psiOUMKa HE BBIABISIETOTKIOHEHHE OT KOoJudecTBa HOpMbI:O FOkHOM
3oHe coctaBuiio 0.003,0.01 u 0.03 mr/kr, a mo Ceseproit — Ha 0.006 u 0.002 Mr/Kkr, 4TO TOXKE HE
MPEBBIIIAET MPeeIbHO JOMyCTUMbIE KOHIIEHTpaluu.Coep:kaHue CBUHIA B MBIIIEYHONW TKaHU
y JaHHBIX BHJIOB JMKHMX NPOMBICIOBBIX NTHUI] 1O FOKHOM 3KOJIOrMYecKod 30HE BapbHUpYeET,
0.52+0.01, 0.51£0.01 u 0.52+0.01 mr/kr, uro npepsimaer HezHaunTeapbHOIIJIK Ha 0.03, 0.01 u
0,02 mr/kr y riyxapsi, KyponaTku W psOuYMKa, a ypOBEHb CBHMHIIA y TeTe€peBa B Ipezaenax
CaHUTAPHOW HOPMBI. AHATU3UPYs JaHHBIE MPOBEIACHHBIX HCCIECIOBAHUM, MPUILIH K BBIBOIY,
YTO YPOBEHb 3arpsi3HEHUS] MBIIIEYHOU TKaHU OOPOBOM AMYM TOKCMYECKHMHM 3JIEMEHTaMH BBICOK
B lOxnoit u CeepHoii 3o0oHax Pecnybnmuku Caxa (Sxytus). IloiaydeHHble JaHHBIE
CBUJETEIBCTBYIOT O  BJIMSAHMM  CTENIEHU  3arpA3HEHHOCTH  OKpYXarolled  cpeabl
METAIJIOCOACPKAIMMHU  BellecTBaMu Onoxumudecknx 30H PecnyOnmukm Caxa (Skytusi) Ha
YPOBEHBb UX HAKOIUICHHS B MBIIIICYHON TKAHU ITPOMBICTIOBBIX ITTHIL.

Kawuesbie caoBa: Tetrao urogallus L., 1758, Lyrurus tetrix L., 1758, Lagopus lagopus
L., 1758, Bonasa bonasia L., 1758, Tspokenbie MeTaiibl, SIKyTus.

Huas uuTupoBanus: IletpoBa E.M. HccrmenoBanue colepaHus TSDKENbIX METAIOB B
MBIIIICYHON TKaHW TeTepeBUHBIX (Tetraoninae Vigors, 1825) nTuil B pa3HbIX 3KOJIOTHUYCCKUX

3oHax pecnyonukn Caxa (Skyrus). “Hayunmo-npaxmuueckuii scypuan “‘Becmuux Hpl CXA”.
2020;101: 82-87. DOI: 10.51215/1999-3765-2020-101-82-87.
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RESEARCH OF THE CONTENT OF HEAVY METALS IN THE MUSCLE
TISSUE OF (Tetraoninae Vigors, 1825) IN DIFFERENT ECOLOGICAL
ZONES OF THE REPUBLIC OF SAKHA (YAKUTIA)

Elena M. Petrova
Acrctic State Agrotechnological University, Yakutsk, Russia

Abstract. The article presents the results of indicators of heavy metal salts in the meat of
(Tetranoidae Vigors, 1825) inhabiting the territory of the Republic of Sakha (Yakutia). The goal
is to determine the content of heavy metals in the meat of upland game from different ecological
zones of Yakutia. To achieve this goal, samples of muscle tissue of Tetranoidae from various
ecological zones of the Republic of Sakha (Yakutia) were studied. The amount of heavy metal
salts was revealed by analysis of atomic absorption spectrometry on an ABC1 spectrometer. To
study the environmental safety of meat and meat products in terms of the content of heavy
metals, an analysis was performed based on the maximum permissible concentration (MPC). As
a result of the conducted studies of all muscle tissue samples: Tetrao urogallus
L., 1758, Lyrurus tetrix L., 1758, Lagopus lagopus (L., 1758, Bonasa bonasia L., 1758 in the
Central and Vilyui zones showed that the level of lead, arsenic and mercury is within the MPC.
In the Central and Vilyui ecological zones, the amount of cadmium in the muscle tissue of
capercaillie, black grouse, partridge and hazel grouse does not reveal a deviation from the norm:
in the South zone it was 0.003,0.01 and 0.03 mg/kg, and in the North - by 0.006 and 0.002
mg/kg, which also does not exceed the maximum permissible concentration. The content of lead
in muscle tissue in these species of wild game birds in the Southern ecological zone varies,
0.52+0.01, 0.51+0.01 and 0.52+0.01 mg/kg, which slightly exceeds the MPC by 0.03, 0.01 and
0.02 mg/kg in wood grouse, partridge and hazel grouse, and the level of lead in the black grouse
is within the sanitary standard. Analyzing the data of the conducted studies, we came to the
conclusion that the level of contamination of the muscular tissue of upland game with toxic
elements is high in the southern and northern zones of the Republic of Sakha (Yakutia). The
data obtained indicate the influence of the degree of environmental pollution with metal-
containing substances in the biochemical zones of the Republic of Sakha(Yakutia) on the level
of their accumulation in the muscle tissue of game birds.

Keywords: Tetrao urogallus L., 1758, Lyrurus tetrix L., 1758, Lagopus lagopus L., 1758,
Bonasa bonasia L., 1758, heavy metals, Yakutia.

For citation: Petrova E.M. Research of the content of heavy metals in the muscle tissue of
(Tetraoninae Vigors, 1825) in different ecological zones of the republic of Sakha (Yakutia)

Beenenne. Ho He Bce MeTayuibl MONE3HBI Ui JKMBOTO opraHuzma. OHH
MOTYT TIONAJaTh B THIIEBbIE MPOJYKTHI M3 TOYBBI, aTMOC(EpPHOrO BO3AyXa,
NOJ3EMHBIX U TOBEPXHOCTHBIX BOJI, CEIbCKOXO3SIWCTBEHHOTO CHIPbS M T. M., a
yepe3 MUILy — B OpraHW3M 4ejoBeka [5]. BerepumHapHO-caHMTAapHOE KauecTBO
IPOJYKTOB TUKUX IMPOMBICTIOBBIX KHBOTHBIX M IITHII, COJIEPYKAHUE B HUX OTACHBIX
XUMHUYECKHX BEIIECTB 3aBUCUT OT HKOJIOTUIECKON 0OCTaHOBKHU B PETHOHE, YPOBHS
3arpsi3HEHUS OKPYXKAIOIIEH CPeIbl COISIMU TSHKEIIBIX METaJLIOB [6].

B cBs31 ¢ TeM, 4TO MSICO TUKUX KUBOTHBIX JIJISl HACETCHUS SIKYTUU SBIISIETCS
HEOTHEMJIEMON YaCThIO0 TPAIUIIMOHHOTO YKJIaJla >KU3HU W TIMTAHUS, BO3HUKAET
HEOOXOIMMOCTh OIPEENIATh €r0 KOJIOTHIECKYI0 Oe30MacHOCTh [8].

Iesan — onpenenuTh ypOBEHb COJASPKAHUACOIICH TSKEIBIX METAJUIOB B MsICE
O0pOBOIl TUYM, pa3HBIX IKOJIOTUIECKUX 30H SKyTHH.

Marepuajbl 1 MeTOAbI MCCJIeA0BaHUI. MaTepruaiioM ISl UCCIIeIOBaHUM
TOCITYKHJTU TYIIKWA TETEPEBUHBIX IITHUII, PA3HBIX IKOJOTHUECKUX 30H PecmyOmuku

83


https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BD%D0%BD%D0%B5%D0%B9,_%D0%9A%D0%B0%D1%80%D0%BB
https://ru.wikipedia.org/wiki/1758_%D0%B3%D0%BE%D0%B4_%D0%B2_%D0%BD%D0%B0%D1%83%D0%BA%D0%B5
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BD%D0%BD%D0%B5%D0%B9,_%D0%9A%D0%B0%D1%80%D0%BB
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BD%D0%BD%D0%B5%D0%B9,_%D0%9A%D0%B0%D1%80%D0%BB
https://ru.wikipedia.org/wiki/1758_%D0%B3%D0%BE%D0%B4_%D0%B2_%D0%BD%D0%B0%D1%83%D0%BA%D0%B5
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BD%D0%BD%D0%B5%D0%B9,_%D0%9A%D0%B0%D1%80%D0%BB

Petrova E.M. Research of the content ...

“« _ oA 113 2
HayuHo-npakTnyeckuii KypHAJ BecTHuk I/I_pFCXA 2020:101:82-87
East Siberian Journal of Biosciences

Caxa (Sxyrtus). Conepx’aHue TOKCHYECKHMX DJIEMEHTOB BBIABIISUIM COIJIACHO
JCHCTBYIONUM HOPMATHUBHBIM JIOKYMEHTaM I10 YCTaHOBJICHHBIM MeTomukam [1,
2,3,4,5,10].

JInst BBISIBJICHUSI COZEPKAHUS COJIEH TSKEIbIX METAUIOB ObUIM MPOBEICHBI
UCCIIEJOBAaHUSI ~ METOJIOM  aTOMHO-a0COpPOLIMOHHOW  CHEKTPOMETpUM  Ha
npubopeABC-1. YpoBeHb 5K0NOrHuecKkoil 0€30MacCHOCTH HCCIENYyEMBIX TYIIEK
IITHLIHA COJEPKAHNE COJIEN TOKCUYECKUX METAJUIOB onpenessu o K.

PesyabTarbl 1 uX 00cy:kaeHue. lcciaenoBaHsl TYIIKU CIEAYIOMIMX BHIOB
OoopoBoii  mmum:  riayxaped  (Tetraourogallus L., 1758),  TterepeBoB
(Lyrurus tetrix L., 1758),  xypomatku Oensie (Lagopus lagopus L., 1758),
(Bonasa bonasia L., 1758). Iltunel Obumn A00bITEI B FOskHOH, LleHTpanbHOM,
Bumoiickoit u CeBepHbix 30Hax SAkytuu. HccnegoBaHusi NpoBOAWIMCH Ha
COJIEpP>KaHUE COJIEN CBUHIA, KAMUs, MBIIIbSKA, PTYTH.

AHanmu3 coAep)KaHds CBHUHIIA B MBIIIEYHOM TKaHU MCCIENAYEMBIX IITHUIL
MOKa3aJl, 4T0 00JIee BBICOKUN YPOBEHBb ITOT0 AJIEMEHTA OTMEUYEH Yy TaKUX BUOB
NTHI, KaK IIyxapb, Kyponatka U psa6uuk B IOxuoit u CeBepHoil 30Hax SAxyTuu
(rabmuma 1). CopeprkaHue CBHHIIA B MBIIICYHOW TKAHW Yy JAHHBIX BHIOB IIO
IOxn0#t 30He cocraBmio 0.52+0.01, 0.51£0.01 m 0.5240.01 wmr/kr, uro
npesbimaet [1JIK; wa 0.03, 0.01 u 0.02 Mr/kr y riyxapsi, KyponaTku U psiounka
COOTBETCTBEHHO. B CeBEepHOM 30HE YPOBEHb CBMHLA Y TETEPEBA HE MPEBBIIIACT
JOTTYCTUMBIX CAHUTapHBIX HOPM (Tab1.2).

Tabnuua 1 — Cojep:kanue TOKCHYECKMX KOHTAMMHAHTOBB Msice riryxapsi Tetrao urogallus
L., 1758 u kyponarok Lagopus lagopus L., 1758 B pa3HbIX 3K0JI0rHYE€CKUX 30HAX
Pecny6auku Caxa (SIkvrus). mr/kr, (N=5)

Table 1 - Content of toxic contaminants in Tetrao urogallus L., 1758 and Lagopus lagopus
L., 1758 meat in different ecological zones of the Republic of Sakha (Yakutia), mg/kg,

(n=5)
['myxapp Terepen
30HEI = )E E . = >§ E .
= = = >, = = = >,
= = Z £ = = = £
O & S O & S
IOxnas 0.52+ | 0.054+ | 0.031+ | 0.028+ | 0.49+ | 0.051+ | 0.028+ | 0.024+
0.01 0.02 0.03 0.01 0.01 0.50 0.05 0.12
Lenrpanbua 0.39+ | 0.023+ | 0.004+ | 0.011+ | 0.31+ | 0.026+ | 0.003+ | 0.008+
a1 0.01 0.50 0.54 0.02 0.01 0.05 0.01 0.02
Buntorickas 0.41+ | 0.031+ | 0.002+ 0.0135 0.38+ | 0.029+ 0.00J;iI: 0.009+
0.01 0.50 0.54 0.21 0.01 0.50 0.01 0.11
CeBepHas 0.59+ | 0.056+ | 0.001+ | 0.024+ i i i i
0.05 0.01 0.12 0.11

Ipumeuanune: P<0.001;  P<0.05 Bce npoObl CTAaTUCTUUECKH JOCTOBEPHBI
K Toxcuueckux anemMeHToB (Mr/kr): cBuHen -0.5, kagmuii-0.05, mpimbsk-0.1, pryTs-0.03

B pesynbrare mpoBEACHHBIX HCCICIOBAHUN BCEX MPOO MBIIMICUYHON TKaHU
OTMEUYEHO, 4TO B lleHTpanpHOM W BWIIONCKONM 30HAaX YpPOBEHb COAEPIKAHUS
ceuHia Haxoxutcs B mpeaenax 0.314+0.01 mo 0.414+0.01 mr/kr u He mpeBbBIIACT
[MTOK. Conmepkanne KaaMus B HAKAIUIMBAETCS MBIIIIAX TIyXaps, TeTepeBa U
psaduuka B KOxxHoO1 30He, a B CeBepHOIl 30HE — TOJIBKO y IIyXaps U KypOIaTKH.
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Ta6n1/1ua 2— Conepma}me TOKCHYCCKUX KOHTAMMHAHTOB B MSICE€ KYPOIIAaTKH U pﬂﬁqmca B
Pa3HBIX JK0JIOrHYecKuX 30Hax Pecnyoauku Caxa(SIkvrus), mr/kr, (N=5)
Table 2 - Content of toxic contaminants in Lagopus lagopus L., 1758 and
Bonasa bonasia L., 1758 meat in different ecological zones of the Republic of Sakha
(YYakutia), mg/kg, (n=5)

KyponaTka Ps6unk
= = = = = = = =
30HEI = = = = = = = =
= | 5| £ | 5| E| B | £ | 3
@) N @) N @) ~ @) 4
Oscnas 0.51+ | 0.048+ | 0.51+ | 0.048+ | 0.51+ | 0.048+ | 0.51 | 0.048+
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
IeHTpanbHas 0.35+ | 0.019+ | 0.35+ | 0.019+ | 0.35+ | 0.019+ | 0.35+ | 0.019+
0.02 0.01 0.02 0.01 0.02 0.01 0.02 0.01
Brumoiickas 0.39+ | 0.033+ | 0.39+ | 0.033+ | 0.39+ | 0.033+ | 0.39+ | 0.033+
0.21 0.01 0.21 0.01 0.21 0.01 0.21 0.01
Cepepas 0.055+ | 0.052+ | 0.055+ | 0.052+ | 0.055+ | 0.052+ | 0.055+ | 0.052+
0.11 0.05 0.11 0.05 0.11 0.05 0.11 0.05

[Mpumeuanue: P<0.001; P<0.05 Bce npoObl CTaTHCTHYECKH TOCTOBEPHBI
ITJIK Tokcuyeckux 3aeMeHTOB (Mr/Kr): cBuHelr -0.5, kaamuii-0.05, mpiibsik-0.1, ptyTs-0.03

[lokazaTenu y riyxaps, TeTepeBa, KypolaTKu W psOuuka Ha tore SAkyTumn
COCTABUJIH —0.054+0.02, 0.051+0.50,0.048+0.01 u 0.05340.03
MI/KrcooTBeTcTBEHHO. B CeBepHOl 30HE TOKa3aTelu COACp)KAaHUS KaJaMMUs
cocrapm  0.59+0.05 wu 0.052+0.05 wmr/kr coorBercTBeHHO. IIpeBbilieHne
JIOMYCTUMBIX CaHUTApHBIX HOpM Mo FOxHo# 30He coctaBuio 0.003,0.01 u 0.03
mr/kr, a mo CesepHoit Ha 0.006 u 0.002 mr/kr. B LlentpansHoii u1 Bumoiickoit
30HaxX HAKOIJICEHWE KAaJIMUSI B MBIIIIEUHOM TKaHU TIIyXaps, TETEpeBa, KypOIaTKu U
ps6unka BappupyeT ot 0.017+£0.01 mo 0.033+£0.01 mr/kr, 4TO0 HE SBIAETCS
OTKJIOHEHHEM OT HOpMBI. [Ipu MccnenoBaHuu coliep>KaHUE MBIIIbSIKA U PTYTH B
MBIILIEYHON TKaHW OOpPOBOW JUYM B Pa3HbIX 30HAX PECIyOJIMKH HE BBISBICHO UX
MIPEBBILIEHUN 110 COIEPKAHUIO.

3akiouyeHue. AHaIM3UPYs  JITaHHBIE MPOBEJACHHBIX  MCCIIECIOBAHUM,
YCTaHOBJIEHO, YTO YpPOBEHb 3arps3HEHMs] MBILIIEUHON TKaHU OOpOBOM AMYU
TOKCUYECKUMH 3yeMeHTaMu BbIcOK B IOxHoil m CeBepHoil 30Hax PecrnyOnnku
Caxa (SAxyrtus). [lonyueHHble AaHHBIE CBUACTEILCTBYIOT O BBICOKOW CTETEHU
3arpsI3HEHHOCTH  OKPY’KAloIEW Cpelpl METAIOCOAEP/KAIIMMHU  BEIIECTBAMU
onoxumuyeckux 30H Pecniyonuku Caxa (SAxytust). YUTo CyniecTBEHHO BIIMSAET Ha
YPOBEHb MX HAKOIUJICHUS B MBIIIEYHOW TKaHU MTHUILl. DTH JAHHBIE MOATBEPKIAIOT
HEOOXOJMMOCTh MCCIEAOBAHUS TYHIEK OOpPOBOM MUYM HA HaJM4We TOKCHUYECKUX
KOHTaMHUHAHTOB.
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Research Article

ANALYSIS OF THE MOTOR ACTIVITY OF THE CRUCIAN CARP
Carassius gibelio (Bloch, 1782) WITH BIOTRACKER

Elena G. Skvortsova, Vladimir V. Shmigel, Artem S. Uglovsky, Yulia S. Utkina
Yaroslavl State Agricultural Academy, Yaroslavl, Russia

Abstract. Manual analysis of the movement activity of fish is tedious, time-consuming and
sometimes even impossible; video surveillance technology in the BioTracker software package
helps to quickly and objectively assess the movement of fish. In the process of processing the
proposed method, videos of the behavior of the crucian carp Carassius gibelio (Bloch, 1782)
were filmed and analyzed. Two experimental (with the action of an electrostatic field with a
voltage of 1.2 and 2.5 kV) and one control (without external influence) groups of fish were
formed. Two studies were carried out with different duration of experiments: 8 (experiment 1)
and 15 (experiment 2) minutes. The effect of ESP on fish was judged by the maps of the
trajectory density, velocity and angle of movement of individuals throughout the entire zone of
the experimental setup created in the software package. Regularities have been revealed that
govern the chronology of manipulations performed by fish when testing food items. Significant
differences in the behavior of fish were established for the indicators of the total feeding time
and diet during experiment 1 (8 minutes) under the influence of an ESP with a voltage of 1.2
kV. In experiments 1 and 2, a pronounced anodic reaction was observed under the influence of
an electrostatic field with a voltage of 2.5 kV. A group of fish moves towards the electrode of
the installation with a minus sign. For a longer time, the experimental individuals were on the
"food" spot, moved together and easily found food objects. The results of these studies are
useful for a more detailed study of the electrical sensitivity of fish and the selection of the most
optimal characteristics of electrostatic action on them.

Keywords: crucian carp, electrostatic field, video surveillance, BioTracker, physical activity,
food activity, diet.

For citation: Skvortsova E.G., Shmigel V.V., Uglovsky A.S., Utkina Yu.S. Analysis of the

motor activity of the crucian carp Carassius gibelio (Bloch, 1782) with BioTracker. East
Siberian Journal of Biosciences. 2020;101:88-105. DOI: 10.51215/1999-3765-2020-101-88-105.
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Hay4yHnas crarbs

AHAJIN3 IBUTATEJBHON AKTUBHOCTU KAPACEM Carassius gibelio
(Bloch, 1782) C MIOMOULIBIO MTPOT'PAMMBI BIOTRACKER

E.I'. CxkBopuosa, B.B. lllmuresnn, A.C. Yriaosckuii, H0.C. YTknna
®I'BOY BO Spocnasckas I'CXA, e. Apocrasns, Poccus

AnHoTauus. PydHoil aHanu3 ABUraTteabHOW aKTUBHOCTH PBHIO YTOMHTENEH, OTHUMAEeT MHOTO
BPEMEHH W HMHOI/Ia JaX€ HEBO3MOXEH, TEXHOJIOTHSI BUJCOHAONIOACHHUS B MPOrpaMMHOM
komruiekce BioTracker momoraer OpIcTpo M OOBEKTHBHO OLICHUTH JBIKEHHE phIO. B mpomecce
00paboTKM TMpepIaraeMoro Meroga OBUTM CHATHI M MPOAHAIM3MPOBAHBI  BUJCO3AMUCH
noBencHus kapacs Carassius gibelio (Bloch, 1782). Beutn copmupoBaHbl IBE OIBITHBIE (C
BO3JICHICTBHEM DJIEKTPOCTATUYECKOTO Mol HampsbkenueM 1.2 u 2.5 kB) u ogHa KOHTposbHAs
(6e3 BHemHero BozjaeicTBusl) Tpynmnbel peid. [lpoBegeHo 1Ba wuccrnenoBaHusl C  pa3sHOU
MPOIOJDKUTEIBHOCTHIO ONbITOB: 8 (ombIT 1) 1 15 (ombiT 2) MunyT. O Bo3aeiictBuu JCII Ha prIO
CYIWJIH MO CO3JaHHBIM B IMPOrPAaMMHOM KOMIUIEKCE KapTaM IJIOTHOCTH TPACKTOPUHU, CKOPOCTHU
U YIIy IepeMelleHuss ocobeil Mo Bcel 30HE SKCIEepUMEHTANbHON YCTaHOBKH. BbIsSBICHBI
3aKOHOMEPHOCTH, KOTOPBIM MOJYUHSAETCS XPOHOJOTUS MAaHHUMYJISIWNA, coBepliaemasi prloaMu
IpH TECTUPOBAHWU THIIECBBIX OOBEKTOB. JlOCTOBEpHBIC pa3nU4us B TIOBEACHHH PBIO
YCTaHOBJIEHBl JUIs TOKas3aTelell CyMMapHOE€ BpeMs MHUTaHWA W pAIUOH MUTAaHUS MpH
npoBeaeHuu onbita 1 (8 munyT) noa BozneictBuem JCII Hanpsbxkenuem 1.2 kB. B onbite 1 1 2
3aMeueHa SIPKO BbIpaKCHHasl aHOAHAsI peaklusl 0] BO3ACUCTBUEM AIEKTPOCTATUYECKOTO MO
HanpspkeHueM 2.5 kB. I'pynna pbei0 ABUXKeTCs K 3JEKTPOLY YCTAHOBKHM CO 3HAKOM “‘MHHYC.
bonbuiee Bpemsi MHOOOMBITHBIE OCOOM HAXOAUIUCh HA «KOPMOBOM» IISITHE, COBMECTHO
NEPEeIBUTAINCh U C JIETKOCTBIO HAXOJWIM KOPMOBbIE OOBEKTHl. Pe3ynbTaThl JaHHBIX
WCCIICIOBAaHUN TIOJIE3HBI I Oosiee MOAPOOHOTO M3YYEHHUS SJICKTPOUYBCTBUTEIBHOCTU PBHIO U
BbIOOpa HanboJIee ONTUMAIBHBIX XapaKTEPUCTUK 3JIEKTPOCTATUUECKOT0 BO3JAEHCTBUS HA HUX.
KuroueBble cjioBa: xapacs, snekmpocmamuieckoe noine, eudeonabarooenue, BioTracker,
0gueamenbHas akKMUSHOCMb, NUWEBAs AKMUBHOCb, PAYUOH.

Js nutupoBanus: Cksopuosa E.I'., IlImurens B.B., Yrnosckuii A.C., YTkuna 10.C. Ananus
JIBUTaTeJIbHOW akTUBHOCTH Kapaceit Carassius gibelio (Bloch, 1782) ¢ momoripio mporpamMmbl
BioTracker (In Engl.). “Hayuno-npaxmuueckuii scypnan “Becmuux UpI CXA”. 2020;101:88-105.
DOI: 10.51215/1999-3765-2020-101-88-105.

The feeding behavior of fish is influenced by many factors: the amount of
food, the enrichment of the environment in which feeding occurs, the presence of
other individuals of its own species [1, 2]. It has long been known about the
electrical sensitivity of fish. According to the ability to perceive magnetic and
electric fields, all of them can be divided into non-, weakly and strongly electric
types. It should be understood that in the literal sense, most fish do not have
electroreceptors in our waters, however, such "non-electroreceptor” fish have the
ability to feel the electric field. Of our freshwater fish, pike, pike perch, perch,
minnow, carp, crucian carp, dogfish, stickleback, catfish, loach, gudgeon, rudd,
salmon, sturgeon, herring, flounder, goby, etc. feel well the electric field [3]. The
scientific literature describes several typical stages of behavior change when
exposed to electric fields. Including the so-called anodic reaction [4, 5, 6].
However, there are various hypotheses regarding the mechanism of directed
movement of fish to the anode. Also, the question of the effect of the electrostatic
field on fish remains unexplored.In this work, the task was to assess the effect of
the electrostatic field (the output voltage of which varied in the range from 25 to
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50 V) on food reactions and the diet of the Carassius gibelio Bloch, 1782 under
conditions that mimic the benthic type of nutrition. The studies were carried out
by the method of periods. As you know, an electrostatic field is a particular form
of an electromagnetic field. It is created by a set of electric charges, motionless in
space in relation to the observer and constant in time. Under the action of an
electrostatic field, free electric charges (electrons, ions and other charged particles)
move in an aqueous medium, polarization occurs, that is, a displacement of
"bound" charges (electrons in atoms, atoms in molecules) and an orientation of
molecules with a constant dipole moment (molecules water and protein molecules)
[7]. In this case, their physical activity was taken as the physiological state of fish.
The authors carried out a visual assessment of the influence of the electrostatic
field (ESP) on the motor activity of group movements of crucians. Within the
framework of this method, a video recording of an aquarium with a group of fish
with and without exposure was made, and the assessment of motor activity was
carried out using maps of the density of trajectories and the speed of movement of
individuals based on computer analysis of video images. The purpose of this work
is to analyze the motor activity of a group of fish in the BioTracker software
package.

Material and research methods. We described the methodology for
forming groups, objects of study and the scheme of experience in a previous
article [8]. To generate an ESP, an experimental setup was used, the voltage on the
electrodes of which was regulated in the range from 1.2 to 2.5 kV [9].
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Figure 1 — BioTracker software package interface

The resulting video files were analyzed in the BioTracker software package
for recording the motor activity of fish. The effect of ESP on fish was judged from
the maps of the trajectory density, velocity, and angle of movement of individuals
throughout the entire zone of the experimental setup (Fig. 1) created in the
program [10, 11].

Research results. Analysis of the motor activity of fish in the BioTraker
program. Table 1 shows the total feeding time of crucian carp and the diet (the
number of eaten particles of compound feed, pcs.) As the table shows, the greatest
feeding time was observed in 1 of the first experimental group (1.2 kV), p > 0.95.
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The diet is not very different. Figures 2 - 7 show the results of fish locomotion in
the BioTraker software without electrostatic and field effects.

Table 1 — Analysis of the parameters of feeding behavior of fish under the influence of an
electrostatic field in experiment 1 and experiment 2

Indicator Group 1series | 2series | 3 series M+m o
v 2 b @ C E 250 47 99+93.9 132.86
=g XS [O(12xB) | 334 178 200 | 237.3+59.70* | 84.44
85 <= | O(25kB) 139 30 0 56.3+51.72 73.15
2 g’ b @ C E 361 158 173+£128.0 180.96
3% xS | O (1.2 kB) 110 314 196 206.7+£72.42 | 102.42
& ~'= | O(2.5kB) 226 178 199 201+17.01 24.06
" b @ C E 10 5 5+35 5
059_ <5 0O (1.2 xB) 10 8 10 9.3+ 0.26* 1.15
3 —= | 0(2.5xB) 7 7 0 4.7+2.86 4.04
o b o C E 16 15 10.33+6.3 8.96
ra gg O (1.2 xB) 13 6 11 10.0+2.55 3.61
o2 [0(2.5kB) 10 5 10 8.3+2.04 2.89
*— significant (p<0.05) difference between groups

As Figure 2 shows, the trajectories of fish movement under the influence of
ESP of various voltages and without the effect of ESP differ from each other.
Most of all, the trajectory differs from others when exposed to an ESP with a
voltage of 2.5 kV: the movement of fish is concentrated at one wall of the
aquarium (electrode "-"). When exposed to an ESP of a lower voltage, single heats
are observed to the right wall of the aquarium, to the stern spot. In the variant
without ESP, the fish moved more freely throughout the entire volume of the
experimental setup. When analyzing the speed of movement of fish, it can be
noted that without the effect of ESP (K), the maximum speed was 32 cm / s, the
speed of 20 cm / s was developed by the fish three times during the experiment, 15
or more cm / s - twelve times. When exposed to an ESP with a voltage of 1.2 kV,
the maximum speed was 46 cm / s. A speed of more than 30 cm / s was achieved
seven times during the experiment, 20 and more than 14 times. When exposed to
an ESP with a voltage of 2.5 kV, the maximum achieved speed was 39 cm / s,
once the speed approached 30 cm / s, and five times exceeded 20 cm / s. At the
same time, it can be noted that under the influence of the ESP of the highest stress
in the second half of the experiment, the speed rarely dropped to values below 10
cm / s. The angle of movement of individuals varied in the range from 1.5 to 6.5.
The middle was a value in the region of three. The greatest "striation" is observed
in Figure 1 when exposed to an ESP voltage of 2.5 kV: this indicates that the fish
most often changed direction, moving mainly in a group.

As Figure 3 shows, not all trajectories have the same features. Without the
influence of ESP, all movement of the fish was concentrated in the upper right
corner of the aquarium (on the “food spot™), with the exception of one swim to the
opposite corner. It was this group of crucians that showed the greatest value of the
total feeding time (Table 1). When exposed to an ESP with a voltage of 2.5 kV,
the greatest concentration of trajectory lines is observed at the wall with a
negatively charged electrode (anode), when exposed to an ESP with a voltage of
1.2 kV, as in the first series, at the right wall of the aquarium. Regarding the speed
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of movement of fish in the control, it can be seen that the maximum speed was 34
cm/ s, the speed of 20 or more cm / s was achieved by individuals 11 times. For 8
minutes of the duration of the experiment, the most often observed for the group
was the speed of movement of 10 cm / s or more - this value was recorded more
than 40 times. When exposed to an ESP with a voltage of 1.2 kV, the maximum
speed was 32 cm / s. The speed of more than 20 cm / s was achieved four times
during the study, 15 and more times - 8 times.

When exposed to an ESP with a voltage of 2.5 kV, the maximum achieved
speed was 36 cm / s, once the speed approached 27 cm / s, and eight times
exceeded 20 cm / s. The angle of movement of individuals changed in the same
way as in the first series. The middle value was around 2.5. The greatest
"striation” is observed in Figure 2 when exposed to an ESP voltage of 2.5 kV,
since there was no single movement time in the group. The density maps of the
trajectory of fish movement in Figure 4 (experiment 3, session 3) continue to
"draw" the same tendency: individuals spend more time at the upper or right wall
of the installation, and this is most clearly noticeable in the group in the
experiment under the influence of an ESP of 1.2 kV ... Thus, the ration of eaten
food particles of these fish is 2 times higher than that of other groups. By the
nature of the line patterns in the experiment (the effect of an ESP with a voltage of
2.5 kV), it is clearly noticeable that one individual moved predominantly. The
speed of movement of individuals in the zone of the experimental setup of the
third replication of fish is different. The periodogram of the experimental group is
most different from others under the influence of an ESP voltage of 2.5 kV: it is
clearly noticeable that the fish did not make translational movements for a long
time, the maximum speed of fish movement in the second part of the study was 18
cm /s, the speed was 10 cm / s or more. reached by individuals 7 times. The
individuals preferred to move at an average speed of 4-5 cm/s. When exposed to
an ESP with a voltage of 1.2 kV, the maximum speed was 16 cm / s. The fishes
developed the speed from 8 and more cm / s five times during the session, from 6
to 8 cm / s - eleven times. The speed of more than 20 cm / s was achieved four
times during the study, 15 and more times - 8 times. The fish were in constant
motion at an average speed of 3-4 cm / s (the value was reached more than 30
times). When exposed to an ESP with a voltage of 2.5 kV, the maximum achieved
speed was 36 cm / s, once the speed approached 27 cm / s, and eight times
exceeded 20 cm / s. Regarding the speed of movement of fish in the control, it can
be noted that the maximum speed was 17.5 cm / s, twice the speed of fish was
fixed at a value of 15 cm / s, three times - 12.5 cm / s, 10 and more cm / s was
achieved by individuals 12 times.

The graph of the angle of movement of individuals under the influence of an
ESP of 2.5 kV is noticeably different from others, since the fish practically all the
study was carried out in immobility. The middle was the value in region 3. The
greatest "striation™ is observed in Figure 3 when exposed to an ESP voltage of 1.2
KV. In contrast to the above-described pictures of experiment 1 (Fig. 1 - 3), the
duration of experiment No. 2 (series 1 - 3) was 15 minutes. The food was given in
the amount of 50 parts per group of fish, which cannot but be reflected in the
graphs generated in the BioTracker program.

92



€6

TpaekTopus fish fish
a) paeKIop «“»
200 electrode 5
175 40 s
15.0 4
- ®
125
‘E 3
= 5
10,0 E £,
% 20
75 & 4
50 10 0
25 electrode »
«t» L
0.0 0
o 50000 100000 150000 200000 250000 300000 350000
100000 150000 200000 250000 300000 350000
Bpems [mc]
Bpems [mMc]
0) fish fish
200 «K=» 40
6
electrode
35
17.5 5
30
15.0 4
T 2%
125 é 3
O =4
e g
> 100 5 =2
Q
[=}
2 15 1
75 a
10 o
50
5 -1
25
00 electrode © 0 50000 100000 150000 200000 250000 300000 350000
0 10 a0 20 50 60 «t» 100000 150000 200000 250000 300000 350000 Bpems [mc]

Bpems [mc]




76

B) TpaekTopus fish fish
200 «“» o s
electrode
175 5
25
15.0 4
T 0 3
125
H 5
=
> 100 E 15 2
[=]
(=%
75 8 !
’ i o < 10
4 ¥ i 0
59 WA \'A\Q \
_\'\,’s ]
e : :
25 e
~ A electrode
0.0 ] 0 50000 100000 150000 200000 250000 300000 350000
: «+t» Bpems [Mc]
10 20 30 40 50 €0 100000 150000 200000 250000 300000 350000
X Bpems [mc]

Figure 2 — Results of fish activity (experiment No.

1, series 1), a) at 1.2 kV, b) at 2.5 kV, c) without the influence of an electrostatic field:

trajectory, speed, angle
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Figure 4 — Results of fish activity (experiment No. 1, series 3), a) at 1.2 kV, b) at 2.5 kV, c) without the influence of an electrostatic field:
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The motor activity of the fish (trajectory) changed significantly: if in the first
experiment all 8 minutes there was a tendency for the fish to be near the right wall
(in the food spot) of the aquarium and at the "-" electrode, then according to
Figure 5 it is possible to track the movement of individuals along the entire
perimeter of the installation, especially this can be clearly seen when the fish
move without the external influence of the electrostatic field. The control group
moved evenly, showing no particular preference in the direction of movement.
The group of fish has the highest density of filling the schedule of movement of
fish when exposed to an ESP with a voltage of 2.5 kV. Analyzing the data
presented in Table 1, we see that the individuals moved one at a time during the
study. Note that predominantly the individuals were near the negatively charged
electrode. According to the trajectory of movement of the experimental group
(about 1.2 kV), it can be judged that the fish showed food-procuring activity and
were all the time in the "forage spot™ and only occasionally left it. There are no
noticeable differences between the graphs of the control group and the
experimental one (ESP 2.5): the maximum value is 23 cm / s, the average speed of
fish movement is 5-10 cm / s. The most interesting graph in the experimental
group when the fish was exposed to an electrostatic field of 1.2 kV: the maximum
speed was 48 cm / s, the speed of 37 cm / s was developed by the fish once during
the experiment, 20 or more cm / s - eleven times. The time frame when the fish
were immobile is clearly traced to the graph, this is due to the good indicator of
the ration (13 parts of the feed out of fifty). The middle was a value in the region
of 2.5 - 3. Crucians actively moved around the entire volume of the aquarium.
Visual analysis of Figure 6 showed that there is a similarity in the behavior of fish
in the first and second series of experiment No. 2. It can be assumed that this is
due to the rapid saturation of fish with food, which was given in excess. Fish do
not waste energy looking for food, since they are already full. Since the graphs of
the angle of movement and velocities of individuals visually do not differ greatly
from the previous series, we will not dwell on them in detail. Let's consider Figure
7, which reflects the results of fish activity (experiment No. 2, 3rd series). An
increase in motor activity is observed both in the control and in the experimental
groups. Sharp oscillatory single movements of fish are visible along the
trajectories of movement. Individuals actively explore the space in search of food
and shelter. The highest filling density is observed on the graph of the
experimental group (ESP 1.2 kV). Having studied the "striation™ of the trajectory
graphs, we come to the conclusion that the speed of movement of the fish in the
second was noticeably higher than in other replicates. The individuals moved
constantly at an average speed of 5-10 cm / s. When exposed to an ESP with a
voltage of 1.2 kV, the maximum speed was 32 cm / s. The fish developed a speed
of 30 and more cm / s seven times during the session, and from 20 to 25 cm / s,
more than forty times. The fish speed did not drop below 5 cm / s. When exposed
to an ESP with a voltage of 2.5 kV, the maximum speed achieved was 30 cm / s,
once the speed approached 29 cm / s, and exceeded 25 cm / s twelve times. The
fish speed did not drop below 5 cm / s. Regarding the speed of movement of fish
in the control, it can be noted that the maximum speed was 28 cm / s, more than
forty times the speed of fish was fixed at a value of more than 20 cm / s. Below 10
cm /s, the speed of the fish practically did not drop. The graphs of the angle of
movement of crucian carp in the control differ markedly from other series of
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experiments, since the fish were practically all of the study in active movement.
The middle was a value around 6.

Conclusion. In addition to the above study, some review publications on the
effect of the field on ichthyofauna indicate that the electric field causes forced
reactions in fish, which develop as the voltage increases from an increase to a
short-term suppression or decrease in the motor activity of fish [5].Note that in
experiments 1 and 2, the authors noted a pronounced anodic reaction under the
influence of an electrostatic field with a voltage of 2.5 kV. A group of fish moves
towards the electrode of the installation with a minus sign. Significant differences
in the behavior of fish were established for such indicators as the total feeding
time and the diet during the first experiment (8 minutes) under the influence of an
ESP with a voltage of 1.2 kV. Note that for a longer time the experimental
individuals stayed on the “forage” spot, moved together and easily found food
items. The results of these studies are useful for a more detailed study of the
mechanism of exposure to an external stimulus - an electrostatic field.
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Caenenust 00 aBTopax:

CkBopuoBa Enena I'amepoBHa — JOIEHT, KaHIUAAT OMOJOTMYECKMX HayK, 3aB. Kadeapoii
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Research Article

INFLUENCE OF CROWN DECAPITATION ON THE PRODUCTIVITY
OF SCOTCH PINE (Pinus sylvestris L., family Pinicidae) ON A FOREST
SEED PLANTATION

Natalia A. Yusupova, Natalia A. Nikulina

Irkutsk State Agricultural University named after A.A. Ezhevsky, Molodezhny, Irkutsk district,
Irkutsk region, Russia

Abstract. Due to the continuous growth of crowns in width, this condition is feasible only in a
limited development area, which poses the problem of thinning out the plantings. The
investigated object is a vegetative (clone) plantation, located on the territory of the Irkutsk
forestry of the Irkutsk region (Central Siberian subtaiga forest-steppe region), with a total area
of 9.0 hectares. It is delimited by wide (over 3 meters) mineralized strips and fire breaks. The
maximum total yield of seeds on forest seed plantations (FSP) in combination with the ease of
collection can be obtained while maintaining the optimal crown density, which is about 0.5-0.6,
as well as uniform distribution of trees in the area. The distance to the nearest plantation of
Scotch pine is 25 meters, there are no minus stands of the same species nearby. The breed
composition of the surrounding plantation is 6S2B20s. The trees are 26 years old. Here trees
grow 5-6 meters high and with a crown diameter of 4-6 meters, the sizes of which were obtained
during the activities for the formation of crowns. Arrangement of trees, the total number of
which is 400 pcs. per 1 hectare, located according to the scheme of the distance between the
seats in meters 4 meters, and in row spacings 6 meters. Most of them - with a predominance of
female "inflorescences”. The collection of cones was carried out in 3-4 pieces in 2019 from the
ends of the sprout. The seed-bearing of trees on this forest seed plantation was observed in the
15th year, and the number of clones was 50, while grafting was carried out on rootstock crops
by the method of core on cambium.

Keywords: decapitation, trees, forest seed objects, plantation, Scotch pine, thinning, crowns,
growth, density, plantations, clones.

For citation: Yusupova N.A., Nikulina N.A. Influence of crown decapitation on the
productivity of scotch pine (Pinus sylvestris L., family Pinicidae) on a forest seed plantation.
East Siberian Journal of Biosciences. 2020;101:106-111. DOI: 10.51215/1999-3765-2020-101-
106-111

106



FOcynosa H.A., Huxynuna H.A. Brusnue Oexanumayuu KpoH ...
[13 _ = [13 ”
2020:101:106-111 Hayt_mo_ NPaKTHYECKHH JKypHAT Bectaux UpI'CXA
East Siberian Journal of Biosciences

Hayunas craTes

BJIMAHUE JEKAITMTAHUA KPOH HA TTPOAYKTUBHOCTb COCHBbI
OBBIKHOBEHHOM (Pinus sylvestris L., family Pinicidae) HA
JIECOCEMEHHBIX IIJNTAHTAIIUAX

H.A. IOcynoBa, H.A. Huxyanna

HpkyTckuii rocy1apCTBEHHBIN arpapHbiii yHUBepcuTeT uMeHu A.A. ExxeBckoro, MoniooeorcHbiil,
Upxymcekuii pation, Upkymckas obaacms, Poccus

AHHOTanusA. MakcUMaJIbHBI CYMMAapHBIM YpOXKall CEMSH Ha JIECOCEMEHHBIX IIJIAHTAlUsAX B
COYETaHUM C yAO0OCTBOM cOopa MOXKET ObITh IOJY4YeH MpH MOAJEPXKAHUU ONTUMAJIbHON
COMKHYTOCTH KPOH, KOTOpas cocTasiisieT 0koio 0,5-0,6, 1 paBHOMEPHOM Pa3MEILEHUN JEPEBbEB
Ha IUIOIIaau. B CBA3M C HeNpeKkpallaroluMcsi ITPUPOCTOM KPOH IO IIMPUHE 3TO YCIOBHE
BBIITOJIHUMO TOJIBKO Ha OTPAaHMYEHHOM OTPE3KE Pa3BUTHS, UTO CTABUT MPOOJIEMY M3PEKHBAHUS
HacaxaeHuil. Ha wuccnenqyemoM o00bekTe Ha BereraTMBHOM  (KJIOHOBOW) — IUIAaHTALUU
pacIoyio’keHHOM Ha Tepputopun MpkyTckoro gecHudecTBa, Ha Teppuropun CpeqHecuoupcKoro
MOJTaeXKHO-JIecocTenmHoro paiona. O6mas tromans JICIT — 9.0 ra. Paccrosame 1o
Osinkaiiiiero HacaXKJIeHHsl COCHbl OOBIKHOBEHHOM 25 METpOB, MUHYCOBBIX HACAXACHUN TOU K€
nopoasl pspoM He umeerca. llopoasslii coctaB okpyxkaromero HacaxzaeHuss 6C2b20c,
HacaxkJeHue HopManbHoe. Bospact miantanuum 26 ner. Ha necoceMeHHON IIaHTaLlMK B
WpKyTCKOM JIECHUYECTBE MPOU3PACTAIOT ACPEBHS 5-6 METPOB BBHICOTOW U IMAMETPOM KPOHHI 4-6
METPOB, COOTBETCTBYIOLIUE TUAMETP U BBICOTA PACTEHUN ObUIM MOJIYYEHBI B X0JI€ MPOBEACHUS
MEpONpUATHIA 10 (GOPMHUPOBAHUIO KpOH. bosblias yacTh nepeBbeB ¢ npeol1ajaHueM >KEHCKUX
"couBetuii", TO ecTb MIMIIKK cOoOpaHbl Mo 3-4 MTYKH Ha KOHIAX moOeroB. CemeHoleHUE
nepeBbeB Ha MpKYyTCKOM JecoCeMEHHOW maHTauuu Ha 15 roxa. Yucino KIOHOB Ha moJie
manTauu 50, MpUBHBKA IMPOBEJAEHA CIOCOOOM CepAlleBMHA Ha KaMOWH, Ha TMOJABOMHBIC
KyJIbTypbl. JlepeBbsl pa3MEIIEHbl [0 CXEME PACCTOSHUS MEXAY IMOCaAOYHBIMH MECTaMU B
METPOB 4 METpa, a B MEXIypAnbsax 6 Merpos. KonmuectBo nepeBbeB Ha ydactke 400 mT. Ha 1
ra. JlecocemenHas muantauus Mpkyrckoi o6mactu oTrpaHndyeHa MHUPOKUMU (Oosee 3 METpoB)
MUHEPATN30BaHHBIMU MTOJIOCAMU U IPOTUBONOXKAPHBIMH Pa3pbIBAMHU.

KiaoueBble ciioBa: oexkanumayusi, oOepesvs, Jlecocemennvie 00beKmbvl, NIAHMayus, COCHA
00bIKHOBEHNAS, U3PENHCUBANUE, KPOHBL, NPUPOCT, COMKHYMOCMb, HACANCOEHUS, KIIOHbL

Jas uurupoBanus: FOcynmoBa H.A., Hukynuna H.A. BnusHue nekanuraumm KpoH Ha
NPOIYKTUBHOCTh COCHBI oObIkHOBeHHOU (Pinus sylvestris L., family Pinicidae) na

necoceMennbix miantaimsx (In Engl.). “Hayuno-npaxmuueckuii scypnan “Becmuux Hpl'CXA”.
2020;101:106-111. DOI: 10.51215/1999-3765-2020-101-106-111.

Introduction. The main task of the development of forest seed production in
Russia is to provide forestry with seeds with improved hereditary properties,
which provides for the laying and preservation of forest seed objects [9, 10]. The
basis of the permanent forest-seed base consists of forest-seed plantations (FSP)
and permanent forest-seed plots (PFSP).

Currently, the main way to increase the yield of forest seed plantations is
considered to be the use of high-yielding clones [2]. Reproduction of only
copiously fruiting clones increases productivity up to 5 times [3].

When laying seed plantations of the main forest-forming species, the
reproductive ability of offspring, as a rule, is not taken into account, but is already
established on plantations that have entered the fruiting stage [15].
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The aim of the study is to find out the problems of decapitation (de-
overshining) on a forest-seed plantation located in the Irkutsk region in the Irkutsk
forestry.

Discussion of materials. The studied forest-seed plantation, located in block
135, allotments 5, 25 of the Oek dacha of the Gorokhovsky district forestry of the
Irkutsk forestry, belongs to the Central Siberian subtaiga-forest-steppe region [12,
13]. The area of the plantation is 9.0 hectares. The method of creating a plantation
Is vegetative (clonal). Due to the lack of effective special equipment, the
collection of cones on the FSP is carried out mainly manually using ladders and a
tractor cart. Practice shows that the harvest of seeds located in the crown at a
height of more than 6 meters from the ground is difficult to collect. To reduce the
growth of seed trees in height and solve the emerging problem, it is necessary to
carry out decapitation (de-overshining) of trees. After decapitation, seed
productivity decreases, but the crop of cones becomes more accessible for
collection by available means. For the eleventh year after the laying of the FSP in
the Irkutsk Forestry, measures were taken to form the crowns of seed trees
(decapitation), decapitation is repeated every 5-6 years (Fig. 1, Fig. 2).

This event is carried out to increase the seed productivity of plantations, the
convenience of collecting cones and mechanical inhibition of the growth of seed
trees. Crown formation is carried out in early spring, based on the following basic
principles: growth retardation in height, expansion of the lower part of the crown,
reduction of branches in whorls and thinning of vegetative lateral shoots [3]. The
central shoot was pruned into 2-4 whorls, and the terminal shoots of large lateral
branches were removed below the cut point of the central shoot. As a result, a low
wide and openwork crown is formed, in which all the shoots are well lit. In the
presence of dense crowns with a large number of branches and shoots, the
penetration of sunlight is difficult, as a result of which the formation of strobils
decreases and seed production decreases [3, 7].

~ Figure 1 - Decapita tr FSP Figure 2 — Violation of the
decapitation technology

From the moment of laying to the present, annual measures are taken for
agrotechnical and forestry care of forest seed production facilities, including
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mowing of plots, removal of unwanted overgrowth and self-seeding, which is the
most affordable and common method of increasing the yield [9]. Also, work is
carried out annually to renew mineralized strips and fire breaks.

The Irkutsk forest plantation to increase seed productivity and stability of
trees to fungal diseases periodically work on mineral fertilizers, as a rule, fall with
a spreader of mineral fertilizers paid double superphosphate.

In 2018, on the territory of the Irkutsk forest seed plantation, the average
yield score was 2 points [8, 7], all batches of scots pine seeds belong to the 1st
quality class and have improved hereditary properties [1]. The germination energy
was 98%, the germination rate was 98%, and the weight of 1000 seeds was 6.52 g,
the average percentage of seed yield from the cone was 1.38% [5].

During the reconnaissance survey of the forest-seed plantation, it was found
that about 4% of the trees growing on the plantation do not participate in seed
production, cones were not found on them.

Sparse planting on a forest-seed plantation should provide maximum
illumination of the crown and promote the development of large cones with a large
number of seeds [4, 6]. While a seat at the Irkutsk forest plantation size 4x6 m
does not allow to achieve good lighting the lower branches of the crown, in
connection with which large bumps develop a few above the middle of the crown
with sufficient light, in the middle of developing medium-sized bumps, they are in
a less favorable (from the standpoint of light) conditions, on the lower branches
develop buds medium in size and few in number, or observed their absence. The
main part of the pollen settles on the upper part of the crown, without penetrating
deep into it. As a result, the cones on the lower branches have a smaller diameter
and contain a smaller number of seeds, including full-grain ones, with a smaller
mass of 1000 pcs. seeds.

On the studied plantation, it was diagnosed that the plantings have signs of
damage by pine vertun (Melampsorapinitorqua) and tar cancer
(Cronartiumflaccidum) [11, 12]. The survey revealed that these signs did not lead
to the death and significant weakening of the plantings. The average state
coefficient is 1.8. Distribution by state categories: 1-20%, 2-80%. Signs of damage
do not exceed 10%.

Examination on a forest-seed plantation also revealed signs of damage to the
pine cone (Pissodes validirostris) and pine cone (Dioryctria abietella), one of the
main pests of coniferous seeds [13, 12]. Active vital activity sharply reduces the
yield and germination of seeds, leads to premature fall of damaged cones. In lean
years, the larvae feed on the tissues of the apical May shoots of pine trees, causing
them to shrink.

These diseases are not acceptable for forest seed plantations, as they reduce
the fruiting of trees, the quality and quantity of seeds.

Conclusion. To improve the lighting conditions of the crown of the Irkutsk
forest-seed plantation, it is recommended to work on the formation of crowns.
Also, given the high level of variability in the diameter and length of the cone, the
indicators of seed yield from the cones and the weight of 1000 pcs. For example,
you can give a recommendation for thinning trees on the plantation and increasing
the area of the planting space.
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Trees on the FSP located in the Irkutsk forestry for prevention purposes in
spring and autumn should be sprayed with 1% Bordeaux liquid or its substitutes. If
the disease manifests itself in a strong degree in the summer, spray again.

To increase the yield of a forest-seed plantation, it is recommended to use
growth regulators “Zircon” [13, 14], which in certain doses can also affect the
generative organs.

The analysis of the results obtained in the course of the study made it
possible to formulate proposals for correcting and improving the condition of
forest seed plantations located in the Irkutsk forestry.

References

1. Interstate standard 13056.1-67 “Seeds of trees and shrubs. Sampling”, 1968.

2. Efimov, Yu.P. Recommendations for the creation, operation and increase of
productivity of Scotch pine forest seed plantations in the Central Black Earth Region.Voronezh:
TsNIILGIS, 1987, 24 p.

3. Capper, V.G. Forest seed business. Manual for junior technical personnel. - Leningrad:
Goslestekhizdat, 1936, 150 p.

4. Kovalevich, A.l. Strategy for the development of selective seed production of forest
trees in Belarus. Problems of forestry and forestry: Collection of scientific papers, Belarus
Gomel: IL HAH, 1997, no. 45, pp. 107-112.

5. Pravdin, L.F. Yarkin, V.P. Scientific basis for the organization of a sustainable forest
seed base. Scientific foundations of selection of coniferous tree species. Moscow: Nauka, 1978,,
pp.125-142.

6. Order of the Federal Forestry Agency “On the establishment of forest seed zoning”
from 8 October. 2015 No. 353 (as revised on 28.03.2016). - Electronic text data. Consultant
Plus: reference legal system.

7. Tarakanov V.V. et al. Seed breeding of scotch pine in Siberia. Novosibirsk, 2001, 230

8. Instructions on forest seed production in the Russian Federation approved. Rosleskhoz
11 jan. 2000 - Electron. text data. Consultant Plus: ref. legal system.

9. Federal Law "On seed production” from 17 December. 1997 No. 149-FZ (as revised
on 03.07.2016). Consultant Plus: reference legal system.

10. Shutyaev, A.M. What should be forest seed production in the XXI century (book-
review). Voronezh: publishing house "Istoki", 2011, 248 p.

11. Yusupova, (Evseeva) N.A. Pests and diseases of forest plantations of the Irkutsk
region . Vestnik IrGSHA, 2015, vol. 7, pp. 40 — 47.

12. Yusupova, (Evseeva) N.A., Nikulina, N.A. State of forest seed objects in the Irkutsk
region . Vestnik IrGSHA, 2019, vol. 97, pp. 121-128.

13. Yusupova, (Evseeva) N.A. Objects of forest seed production in the Irkutsk region.
Theory and practice of modern agricultural science: materials of the national (all-Russian)
scientific conference, February 2018), Novosibirsk: NSAU, 2018 , pp. 104-107

14. Yarkin, V.P. Long-term program for creating a permanent forest seed base on a
selection basis. Forestry, 1990, no. 11, pp.34-36.

15. Fajon, A.A, Handbook of the Worlds Conifers. Leiden-Boston: Brill, 2017, vol. 11 ,
1153 p.

HUcropus crareu / Article history:

Jara nmoctyruienus B penaxuuro / Received: 26.10.2020

[MocTymuia mocie peneHsupBoanus u nopadorku / Revised: 08.11.2020
Hara npunsitus k neyaru / Accepted: 10.12.2020

Bionote:
Natalia A. Yusupova - PhD-student of the Department of General Biology and Ecology,
Institute of Natural Resources Management — Hunting Faculty named after V.N. Skalon. Irkutsk

110



FOcynosa H.A., Huxynuna H.A. Brusnue Oexanumayuu KpoH ...
[13 _ = [13 ”
2020:101:106-111 Hayt_mo_ NPaKTHYECKHH JKypHAT Bectaux UpI'CXA
East Siberian Journal of Biosciences

State Agricultural University named after A.A. Ezhevsky. Author 20 scientific works,
associated with pests of forest plantations.

Contact information: FSBEI HE Irkutsk SAU. Institute of Natural Resources Management —
Hunting Faculty named after V.N. Skalon. Molodezhny, Irkutsk district, Irkutsk region, 664038,
Russia; e-mail: n_e09@mail.ru; ORCID ID: https://orcid.org/0000-0002-9271-325

Natalya A. Nikulina - Doctor of Biological Sciences, Professor of the Department of General
Biology and Ecology, Institute of Natural Resources Management — Hunting Faculty named
after V.N. Skalon, Irkutsk State Agricultural University named after A.A. Ezhevsky. Member of
the Presidium of the Theriological Society of the Russian Academy of Sciences, the All-Russian
Entomological Society, the International Society of Acaroentomology, the All-Russian
Geographical Society, the head of the editorial board of scientific and practical journals of the
Irkutsk State Agricultural University named after A.A. Ezhevsky. Author of monographs:
“Gamasid mites (Gamasina) 1 and 2 hours (2002)”, “Catalog of parasitic gamasid mites of
mammals of northern Eurasia (territory of Russia) (2004)” and over 200 scientific works.
Contact information: FSBEI HE Irkutsk SAU. Institute of Natural Resources Management —
Hunting Faculty named after V.N. Skalon. Molodezhny, Irkutsk district, Irkutsk region, 664038,
Russia; e-mail: nikulina@igsha.ru; ORCID ID: https://orcid.org/0000-0002-0570-2349

Cgenenus 00 aBTopax:

KOcynoBa Haranbst AnexcanapoBHa — acmupaHTKa Kadenpsl oOIieil OMOJOTUU U IKOJIOTHH
NVIIP-pakynbrer oxoroBenenus umenn B.H. Ckanona. HWpkyrckuil rocynapcTBEHHBIH
arpapublii yauepcuteT umeHu A.A. ExeBckoro. ABtop 20 HayyHBIX MyOJUKAIMi, CBSI3aHHBIX
C BPEAUTEIISIMU JIECHBIX HACAXKJICHUM.

Konmaxmnasa ungpopmayua: ®I'b0Y BO Upkyrckuit TAY. UYIIP-pakynbTeT oxoToBeneHUS
umenun B.H. Ckanona. 664038, Poccusi, Hpkyrckas o6mnacts, Wpkyrckuii paiioH, 1moc.
Mosozaexusiid.e-mail: n_e09@mail.ru; ORCID ID: https://orcid.org/0000-0002-9271-325

Hukynuna Haranbst AnekcaHapoBHa — JOKTOp OHMOJOTMYECKHX HayK, Npodeccop Kadeapsl
oOmieil OMONOrMM M HKOJIOTUH, WHCTUTYT YIPABICHUS MPHUPOIHBIMH pecypcaMu-(akyiabTeT
oxortosenenuss umenn B.H. Ckanona, MpKkyTckuil rocyJapCTBEHHBIN arpapHblii YHUBEPCHTET
umenn A.A. Exesckoro. Ynenom Ilpesummyma Tepuonornueckoro OOmectBa PAH,
Bcepoccuiickoro DHTOMOJIOTHYECKOTO oO1ecTna, MexayHapoaHOTo oOmrecTBa
akaposHTOMOJ0ruH, Beepoccuiickoro reorpagudeckoro oOuiecTBa, pyKOBOAUTENb PEAAKIUU
HAy4YHO-IIPAKTUYECKUX JKypHainoB HMpKyTCKOro rocygapcTBEHHOTO arpapHOro YHUBEPCHUTETA
umeHu A.A. ExeBckoro. ABrop moHorpaduii: “T'amazossie ke (Gamasina) 1 u 2 4. (2002)”,
“Katanor mapa3uTUYECKMX TaMa30BbIX KJEHIEH MJIEKONMUTAIOIIMX CeBepHOl EBpaszumn
(repputopus Poccun) (2004)” u cBbimie 200 HaydHBIX pabOT.

Konmaxmmuasa ungpopmayua: ®I'bOY BO Upkyrckuit [AY. UVIIP-akynbreT 0X0TOBEICHHS
umenn B.H. Ckanona.664038, Poccus, Hpkyrckas o6nactb, HpkyTckuii paifoH, moc.
Mononaexusrii; e-mail: nikulina@igsha.ru; ORCID ID: https://orcid.org/0000-0002-0570-2349

111



“Hay4yHo-npakTu4eckuii ;kypHaJa “Becrauxk UpI'CXA” 2020;101:112-119
East Siberian Journal of Biosciences http://vestnik.irsau.ru

VETERINARY MEDICINE. ZOOTECHNIA
BETEPUHAPHA ME/TUIIHHA. 300TEXHHUA
DOI 10.51215/1999 - 3765-2020-101-112-119
YK 619:616.98:578.834.1

BUPYCHBIE MTHOEKIIMOHHBIE BOJIE3HU KPYITHOI'O POT'ATOI'O
CKOTA B UPKYTCKOMU OBJACTHA

A.C. batomynkyes, I0.A. I'peTuenko

WpkyTtckuii rocyaapcTBeHHBIN arpapHblil yHuBepcuTeT uM. A.A. ExxeBckoro, MonooesicHuiii,
Hpkymcekuii pation, Upkymckas obracmo, Poccust

AHHoTauusi. BupycHble pecrnuparopHbleé U KeIyJOYHO-KUIIEYHbIE HHQPEKIUH KpPYIHOTO
pOraToro cKota sBJISIOTCSI OCHOBHOM MPUYMHOM 3KOHOMUYECKOT0 yiiepOa MOJIOYHOM M MICHOM
IPOMBIIIJIEHHOCTH BO BceM Mupe. B crarbe u3ydyeHa pacnpoCTpaHEHHOCTh BHPYCHBIX
UHQEKIMOHHBIX 0oJe3Hel (MHPEKIIMOHHOTO PUHOTPAXEeUTa, BUPYCHOM qUapeH, maparpumnmna-3,
pecrupaTopHOW CHUHIMTUAIBHOM HMH(QEKUUu, poTa- U KOPOHABUPYCHOW HHGeKuuil) cpenu
MOJIOJIHAKA KPYIHOTO pOraToro CKOTa OT OJHOJHEBHOIO M JI0 TPEXMECSYHOI'O BO3pPacTOB B
xo3siicTBax Mpkyrckoit obmactu.B Tpex Xo3siicTBax NpH HCCIEIOBAHUM Ha COJCpIKaHHUE
AQHTHUTEN K BO30YAMTENIM MHQEKIMOHHOTO PHHOTpaxeuTa, BUPYCHOH Iuapew, maparpumnmna-3,
pecnupaTopHO-CHHIUTHATbHON HHekuu B MDA u anTureHoB porta- u koponasupycos B [11[P
ObUIM BBIJCNICHBl PA3JIMYHbIE acCOLMALMU BUPYCHBIX areHTOB.BbUIO BBIABIEHO 7 accouuaiui
BUPYCHBIX MH(PEKIMOHHBIX 00J€3HEH, N3 KOTOPBIX MH(EKIIMOHHBII PUHOTPaXEUT BCTPEYAJICs B
7 caydasx, maparpumnn-3 — 6, PCU — 4, poraBupycHas uHdekuus — 3, BUpycHasi auapes — 2,
KOpOHaBHUpYCHasi HH(pEKLUs — B oJHOM ciiyyae.B 22,2% ciaydyaeB nmpeBaaupoBaiy acCcoLUaIU
UHQEKIIMOHHOTO PHHOTPAaXEeUTa M PECIHUPATOPHON CHUHIMTHUAIBHOM HHQEKIMH, a TaKkxke
accorpanus u3 5 uapexkuuit (MPT+B+IT-3+PCHU+PB). B 11,1% cay4aeB peructpupoBaiu
accounanuu u3 AByx uHbexkumin (MPTHIII-3); tpex (UPTHIIT-3+PCU u UPTHIIT-3+PB);
yetbipex (MPT+IIT-3+PCU+KB u UPT+II-3+B/[+PB).

KiroueBble cjl0Ba: KpynHulii pozamviil CKOM, UHQDEKYUOHHLIUL PUHOMPAxeum, 6UpyCHasl
ouapesi, napazpunn-3, pechupamopHo-CUHYUMUANbHAS, POMA- U KOPOHABUPYCHAS UHDeKyuu

Jis uurnpoBanusi: batomynkyes A.C., I'petuenko FO.A. BupycHbsle nH}eKIMOHHBIE 00JI€3HU

KpPYIHOIO poraroro ckora B Mpkyrckoit obnactu. “Hayuno-npaxmuueckuti scypuan “Becmmuux
UpI'CXA”.2020;101:112-119. DOI: 10.51215/1999-3765-2020-101-112-119.
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VIRAL INFECTIOUS DISEASES OF CATTLE IN THE IRKUTSK
REGION

Aldar S. Batomunkuev, Yulia A. Gretchenko

Irkutsk State Agricultural University named after A.A. Ezhevsky, Molodezhny, Irkutsk district,
Irkutsk region, Russia

Abstract. Viral respiratory and gastrointestinal infections in cattle are the main cause of
economic damage to the dairy and meat industry worldwide. The article studies the prevalence
of viral infectious diseases (infectious rhinotracheitis, viral diarrhea, parainfluenza-3, respiratory
syncytial infection, rota- and coronavirus infections) among young cattle from one day to three
months old in the farms of the Irkutsk region. In three farms, when studying the content of
antibodies to pathogens of infectious rhinotracheitis, viral diarrhea, parainfluenza-3, respiratory
syncytial infection in ELISA and antigens of rota- and coronaviruses in PCR, various
associations of viral agents were isolated. 7 associations of viral infectious diseases were
identified, of which infectious rhinotracheitis occurred in 7 cases, parainfluenza 3 - 6, RSI - 4,
rotavirus infection - 3, viral diarrhea - 2, coronavirus infection - in one case. Associations of
infectious rhinotracheitis and respiratory syncytial infection, as well as an association of 5
infections (IRT + VD + PG-3 + RSI + RV) prevailed in 22.2% of cases. Associations from two
infections (IRT + PG-3) were recorded in 11.1% of cases; three (IRT + PG-3 + RSl and IRT +
PG-3 + RV); four (IRT + PG-3 + RSl + KV and IRT + PG-3 + VD + RV).

Keywords: cattle, viral infectious rhinotracheitis, viral diarrhea, parainfluenza-3, respiratory
syncytial, rota- and coronavirus infections

For citation: Batomunkuev A.S., Gretchenko Yu.A. Viral infectious diseases of cattle in the
Irkutsk region. East Siberian Journal of Biosciences (In Russ.). 2020;101:112-119. (In Russ.)
DOI: 10.51215/1999-3765-2020-101-112-119.

Beenenue. BupycHble pecriupaTopHble U JKeIyJOYHO-KUIIEYHbIe NH(EKINN
KPYIHOTO pOTaToro CKOTa SBISIIOTCSI OCHOBHOM NPUYMHON 3KOHOMHYECKOIO
yiiep0a MOJIOYHON U MSICHOW MPOMBIIIJIEHHOCTH BO BCeM Mupe. BhIpakeHHOCTh
WX TPOSBIICHUS BapbUPYET OT OCTPHIX KIMHUYECKUX (OpM, MPUBOMAIIMX K
JETaTbHOMY  HCXOAYy, J0  CYOKIMHUYECKMX  WIM  OECCHUMITOMHBIX,
CONPOBOXKIAFOIIHNXCS CHUKEHUEM noKasareJen IPOJYKTUBHOCTH y
BBI3JIOPOBEBINMX KUBOTHBIX[2, 4, 6, 8, 9, 11, 12]. Ilo mmpoTte pacnpocTpaHeHHUs,
CMEPTHOCTH, BBIHYXKJEHHOMY YOOI, HEJOCTATOYHOMY NPHUBECY, BHUPYCHBIC
pecriupatopabie  uHpexkumm MononHska KPC mnpeoGnamaror Hajgy  BeeMu
octanbHbIMU. JIo 70-100% MonogHsAKa KpyMHOTO pOraToro CKOTa MOABEPKEHBI
BUPYCHBIE PECUPATOPHBIM MHGEKIUsAM [7]. B oTmenbHbIX XO03sSHCTBax ruOenb
TEJSIT B COBOKYNHOCTH C BBIHYXAEHHbIM yOoem nocturaetr 40-55%, a npuBecsl,
T.€. OKYIIaeMOCTh KOpPMa, ¥ OOJbHBIX U MEPeOOJICBIIMX KUBOTHBIX CHUKAIOTCS B
2-3 pa3za. bone3num 3TOW Tpynmbl - caMble PacIpOCTPAHEHHbIE M CIOCOOHBI
CHIDKaTh DKOHOMHYECKYIO 3ddekTtuBHoCcTh oTpaciu go 20-30% [5, 7, 10].
Benyuiyto poib B BOSHUKHOBEHUHU PECIIUPATOPHBIX OOJIE3HEW KPYIMHOIO pOraToro
ckoTa B P® mnpuHAmiIeKXuT reprecBUpycaM HHMEKIIMOHHOTO pPHHOTpaxeuTa
kpyrnHoro poratoro ckora (MPT KPC), BupycHoil auapen — 00JI€3HU CIU3UCTHIX
obonoyek kpymHoro poraroro ckora (BJI-BC KPC), maparpunma-3 (T1I'-3),
pectiuparopHomy cuHuutuanibHoMmy (PC), peo-, puno- u anenosupycam (Al) [3,
10].
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Heab - wu3ydeHHe pPaCIpPOCTPAHEHHOCTH BHUPYCHBIX HMH(PEKIIMOHHBIX
Oone3Heil (MH(MEKIMOHHOTO PHUHOTpaxeuTa, BUPYCHON nauapew, maparpuia-3,
pECTIMPAaTOPHON  CHUHIMTHAIBLHOW HWHQEKIMH, poTa- H  KOPOHABUPYCHOM
uHpeKIni) Cpeau KpPYymHOTO poraToro CKOTa OT OJHOJHEBHOTO M [0
TPEXMECSIHOTO BO3PACTOB B X03siicTBax MpKyTckoit o0iacTy.

Matepuaa u MeToabl HccjenoBanuid. VccienoBanus npoBoauan Ha 0ase
Tpex Xo3sicTB UpKkyTCcKo 00JacTh Ha MOJIOAHSIKE KPYITHOTO pOraToro CKota OT
OJTHOJTHEBHOTO JI0 3-MecsigHOTOo Bo3pacTta. OTOMpaiu KpOBb, CMBIBBI CO CIIM3HCTOM
000JIOYKH HOCOBOM IMOJIOCTU U (heKauu OT 370POBBIX U OOJBHBIX TEMAT (Tabm. 1).

O6paboTky wMmarepuana ocymecTBasiiuu Ha 0Oaze DI'BY “Upkyrckas
MeKoOIacTHasl BeTepUHapHast Taboparopus .

Tabmuma 1 — O6bem U MaTepua I HCCJIeIOBAHUA NPH THATHOCTHKE BUPYCHBIX
PeCIUPATOPHBIX U KeJYA0OYHO-KHIIEYHbIX BUPYCHbIX MH(EKIMOHHBIX 00JIe3Hell
MOJIOJHSAKA KPYIIHOI'0 poraToro ckora
Table 1 - The volume and material for research in the diagnosis of viral respiratory and
gastrointestinal viral infectious diseases of young cattle

No KomngectBo
o WNudpeknuronnas 601e3Hb Marepuai s ucclieI0BaHus 1po6
1. | Maparpumnmn-3, WNudexnmonnsiii | ChIBOPOTKA KPOBH.
puHOTpaxeuT, BupycHas pauapes, | KpoBb Opanu u3 sipeMHOI BEHBI
PecniuparopHo-cHHIIUTHATBHAS c MIOMOIIBIO BaKyyMHBIX 396
uHpexus npoOMpPOK € aKTUBATOPOM
CBEPTHIBAHUS
3. | Pora- u koponaBupycHas uHbeknus | Dexamuu 188

JInarHocTUKy  MH(PEKUMOHHOTO  PUHOTpPaxeuTa, BUPYCHOM  AUapeu,
naparpunmna-3, pecnupaTopHOM  CHHIMTHAIbHOM  WMH(QEKUuH, poTa- U
KOPOHAaBUPYCHOM WHGpEKUUH NPOBOJMIM B COOTBETCTBHUM C OIPEIEICHHBIMU
UHCTPYKIHSIMU.

Cratuctrueckass o0paboTka MaTepuajoB MPOBOIMIM IO OOIIETIPUHSATHIM
Metoaam [1].

Pe3syabTarel M ux obcy:xkaenue. Ilpu uccienoBaHuM CHIBOPOTKH KpPOBHU
MOJIOJHSIKA KPYITHOI'O POraTroro CKora B Bo3pacTte OT 1 cyTok 10 3 MecsleB
Merogom M®PA Bo Bcex ciydasx Mbl BBIICISAIM aHTUTENA K repnecsupycy UPT
(puc. 1). Ilpu uccnenoBaHuM CHIBOPOTKH KPOBHU Ha aHTHUTENA K PECHUPOBHUPYCY
naparpurna-3 pe3yiabTaT OblI MOJOKUTEIbHBIM B 77.8% cily4aeB, MHEBMOBUPYCY
PCHU - 66.7%, nectucBupycy BHUPYCHOW JOMaped B TpeTu ciy4daeB. llpu
UCCIIEIOBAaHUM (PeKaIMii, B3ATHIX OT TENAT B Bo3pacTe oT 1 cyTok 10 3 mecsieB
JAHHBIX XO034MCTB, B 44.4% ciiy4aeB BbLACISUIM aHTUTEH poTaBupyca u B 11.1%
KopoHasupyca meroaom I1LIP.

B T1pex xo3diicTBax INpH HCCIEAOBAHWMM HA COACPKAHWE aHTUTEN K
repriecBupycy uHdekmonnoro punorpaxeura (MPT), mectucBupycy BUpyCHOM
muapen  (BJ), pecnupoBupycy maparpumnma-3  (III'-3), nHeBMOBHpYCY
pecniupatopHoit cunnuTranbHol uHbeku (PCU) B UDA u anTUreHOB poTa- U
kopoHaBupycoB B [I[IP Obuin BbIgENEeHBI pa3IUYHbIE ACCOIMAIIMM BUPYCHBIX
are’Tos (puc. 2).
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Pucynok 1- BupycHble nHpeKIIHOHHBIE §0JIE3HH MOJIOAHSAKA KPYITHOI0 POraToro cKoTa B
xo3siicrBax UpkyTckoii od1acTu
Figure 1 - Viral infectious diseases of young cattle in the farms of the Irkutsk region

[IpeBamupoBanu accouumanuu aByx uHpexuui (MUPT u PCU) u nsatu
MH(EKIMOHHBIX OoJie3Heln (UPT+BJ+IIT"-3+PCHU+PB), KOTOpBIE
peructpupoBamu B 22.2% cnyuaeB. B 11.1% cmydaeB peructpupoBaiv
accoumanuu AByX uHpekuuit (UPT u I1I'-3); tpex nndexunii (MPT+IIT-3+PCHn
UPTHIIT-3+PB); wuetsipex wundpekuuiit (UPTHIT-3+PCU+KB u MWPTHIII-
3+BJI+PB).

B VPT+PCU

B VUPT+BO+I-3+PCU+PB

B UPTHMI-3+PCU
UPT+MI-3+PCU+KB

B UPTHI-3

B WUPT+MI-3+PB

MPT+BO+MT-3+PB

PucyHok 2— AcconupoBaHHOe TedeHHe BUPYCHBIX MH(EeKIMOHHBIX 00J1e3Hell MOJIOIHAKA
KPYIIHOT'O POoraToro ckora B xo3siiicreax Upkyrckoii od6s1actu
Figure 2 - Associated course of viral infectious diseases of young cattle in the farms of the
Irkutsk region

W3 7 accommanuii aHTUTENa K reprecBUpyCcy MH(PEKIMOHHOTO PUHOTPAXEeUTa
BCTpeyasics B 7 ciydasX, pecnupoBupycy mnaparpumnmna-3 — 6, PCU — 4,
poTaBupycHas UHGeKuus — 3, BUpyCHas Auapes — 2, KOpoHaBUPyCHasT UHPEKIUs
— 1 cayuae.

B xoszsiictBe 1 mpu wuccrnenoBanuu HaOmoganu, uro B 100% cioydaes
BBIICTISUTUCh ~ aHTUTENA K  TepreCBUPYCYHMH(PEKIMOHHOIO  PUHOTPAXEUTa,
NECTUCBUPYCY BHUPYCHOM JMapeu, pEeCHUpOBUPYCY Maparpunna-3 v aHTUTeH
poTtaBupyca, B 66.7% — aHTHUTENa K THEBMOBHUPYCY peCHUPATOPHOMU
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CHUHITUTUATHLHON HH(PEKINH. 3a TIEPHUOJ] UCCIICIOBAHUS aHTUTEHA KOPOHABHpYCa HE
BBIJICJIAIIN.

= UPT+BO+NT-3+PCN+PB = UPT+BO+I-3+PB

PI/ICYHOK3— ACCOIIHHPOBaHHoe TEICHHE PECIITUPATOPHBIX U KEJTYT0THO-KHIICIYHBIX
HH(l)EKIlI/lOHHI)IX 0oJs1e3Hel MOJIOAHSAKA KPYIIHOTO pOraToro Ckora B xo3aiicTBe 1
Figure 3 - Associated course of respiratory and gastrointestinal infectious diseases of young
cattle on the farm

B xo3giictBe 1 npu uccienoBaHuM Ha COJIEPKaHUE aHTUTEN K BO3OYIUTENSIM
WNPT, BupycHon nmapeu, naparpunna-3, PCH B UPA u aHTHreHOB poTa- u
kopoHaBupycoB B III[P Takke ObUIM BBIIENICHBI AacCOIMALUM C OOJIBIIINM
KOJIMYECTBO BUPYCHBIX areHToB. B 2/3 ciayyaeB perucTpupoBaiv acCoOlMALUIO U3
5 un@exunonueix Oonesner: UPT, BupycHoil aumapeu, naparpumnmna-3, PCU u
potaBupycHoit wuHpekuu (puc. 3). B TpeTm ciydaeB perucTpupoBaliv
acconmanio u3 4 wuHPeKuUoHHBIX Oonesneit: WMPT, BupycHoit muapew,
naparpunna-3, PCU u poraBupycHoil HHPEKUIUH.

[To pe3ynpraTaM HCCIACAOBAHUM B XO3MCTBE 2 BHUIHO, YTO aHTUTENA K
repnecsupycy HUPT wu nuaeBmoBupycy PCHU Beimemsumcs B 100% ciydaes,
aHTHUTENA K pecrupoBUpycy naparpunna-3 B 33.3% ciydaeB U aHTUT€HBI pOTa- U
KopoHaBupycoB B 33.3% caydaeB. 3a mepuoj MCCICIOBAHUS aHTUTEI K
BO3OY/AMTENI0 BHUPYCHOW JAMAaped, W AHTUIEHOB KOpOHA- W pOTaBUpyca HeE
BBIJICITUIIN.

= APTHI-3 = UPT+MI-3+PCU+KB UPT+II-3+PB

Pucynok 4 — AccouMaTuBHOe Te4yeHHe BUPYCHbIX HH(EKIMOHHBIX 00JIe3Hell MOIoHAKA
KPYIIHOI'0 POraToro CKoTa B Xo3siiicrse 2
Figure 4 - Associative course of viral infectious diseases of young cattle in farm 2
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B xo03siicTBe 2 npu UCCIeI0OBaHUH Ha COJIEP:KaHUE aHTUTEN K BO30YTUTEISIM
WPT, BupycHoil nuapeu, naparpunna-3, PC1 B MDA u aHTUreHoB poTa- u
KopoHaBupycoB B [IIIP  Obuin  BBIIETEHBI  CIEAYIONIME  aCCOLMALNU
MUKPOOPraHu3MoB (puc. 4). B TpeTu ciaydaeB perucTpupoBaliv acCOLUALINY:

1. UPT wu maparpunma-3 (UPT+III-3); 2.MPT, mnaparpumma-3 u
potaBupycHoit wuHbpekuu (UPTHIIT-3+PB); 3.MPT, mnaparpunma-3, PCU wu
koponaBupycHoit ek (MPT+III-3+PCH+KB)

= UPT+PCU = UPT+PCU+IT-3

PI/IcyHOK 5- AccommpOBalmoe TC€YCHHUEC BUPYCHBIX HH(l)EKIII/IOHHI)IX 0oJie3Hen MOJIOAHAKA
KPYIIHOT'0 POraToro CKoTra B xo3siiicrse 3
Figure 5 - Associated course of viral infectious diseases of young cattle in farm 3

Ha  ocHOBaHMM NpPOBEACHHBIX  HCCIEIOBAHMI B  XO3fWcTBE 3
3apETUCTPUPOBAHO, YTO AHTUTENIA C TIOMOIIBIO UMMYHO(DEPMEHTHOTO aHaau3a K
repneceupycy UPT u naeBmoBupycy PCU Beiaensuncs B 100% ciydaeB, k
pecrimpoBHpycy maparpumma-3 — 33.3% cinydaeB. 3a Tepuoj] HCCIECIOBaHUS
AHTHUTEN K TIECTUCBUPYCY BUPYCHOM JAMAPEU, U AHTUT€HOB KOPOHAa- U pOTaBUpYyCa
HE BbICWIM. B OONBIIMHCTBE CIIydaeB PErHCTPUPOBAIHNCH ACCOLMUPOBAHHOE
TEYEHUsI BUPYCHBIX HMHQPEKUMOHHBIX Oone3nelr (puc. 5). Tak, Habmomamu
acconmarnuio UPT+PCH B 66.7% ciyqaeB u UPT+PCU+IIT-3 — 33.3% ciyuaes.

3akiawdenune. B Tpex Xo3siicTBax MNpU MCCIEAOBAaHMU HA COJEpKAHHE
aHTUTENl K BO30OYyIUTENsIM WHQEKIIMOHHOTO PUHOTpPAXEWTa, BUPYCHOU AHapeH,
naparpumnna-3, pecnupaTopHO-CHHIMTHATBHON MHPekuuun B MDA u aHTUTEHOB
pota- u kopoHaBupycoB B IIIIP Obumm BbIACIEHBI Pa3IMYHBIC ACCOIHAIIAN
BUPYCHBIX areHToB. BpIgBIeHO 7 accouuanuii BHUPYCHBIX HWHOEKIIMOHHBIX
Oome3Hel, U3 KOTOPBIX MH(MEKIIMOHHBIA PUHOTPAXEUT BCTpedascs B 7 Clydasx,
naparpunim-3 — 6, PCU — 4, poraBupycHast uHbeKkus — 3, BUpycHasi auapes — 2,
KOpOHABUpYCHasi MHQEKIUs — B OJHOM cliydae. YCTaHOBJEHO, 4TO B 22.2%
CIy4aeB TMPEBAIMPOBAIM  aCCOIMAIMM  HMH(PEKIMOHHOTO PUHOTpAXEeuTa U
pecnupaToOpHON CUHIIMTHATIBLHON UH(EKINH, a TAK)KE accolMaius u3 5 nHOEeKIuii
(UPT+B+IIT-3+PCU+PB). B 11,1% ciy4aeB perucTpupoBalid acCOIlMalUK U3
nByx wuHpexnuin (UPTHIIT-3); tpex (UPTHIIT-3+PCU u UPTHIII-3+PB);
gyereipex (MPTHIT-3+PCU+KB u UPT+HIIT-3+B/I+PB).
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Hay4ynas cratbst

BJIUAHUE KPOCCOB HA POCT U PASBUTHUE TEJIOK

C.JIL. Benoszepuesa, JI.JI. Ilerpyxuna

NpKkyTCcKuii HAy4YHO-KUCCIIEI0OBATEIBCKUI HHCTUTYT CEIIbCKOTO X03SICTBA, 2. Upkymck, Poccus

AnHoTanus. B crartbe mpencTaBieHbl pe3yabTaThl aHAIN3a BIMSHUS COYETAEMOCTH JTUHUI Ha
SHEPTUI0 POCTa PEMOHTHBIX TENIOYEK, B pa3Hble BO3PACTHBIC MEPUOMbI BhIpAIIMBAaHUS Ha 0ase
miemMeHHoro xossiiictBa Mpkyrckoit o6mactu CIIK “Oxunckuii”. MartepuanioMm ucciaeI0BaHUI
CIIY)KHJIM TUIGMEHHBIC KapTOYKH KOPOB ((-2MO),JaHHBIE OOHUTHPOBOK IO CTaly, KOTOPHIC
o0beMHEHHI B euHyro 0a3y naHHbix nporpammbl CEJIDKC.B mpouecce uccnenoBanuii 06110
M3YYEHO BJIHMSHUE BHYTPWJIMHEHHOTO MOA00pa U KPOCCOB JIMHUN HA MPUBECHI TEJIOK B pa3HbIC
Bo3pacTHbie mepuonbl (6,10,12 u 18 wmecsues).llpu ananuze BoisABIeHA HauOoJee yaadHas
COUYETAaeMOCTh JIMHHUM, MPHU JIMHEHHOM M BHYTPUJIMHEHHOM moadope, B pe3yjbTaTe KOTOPOIO
oOecrieunBaeTcs HauOOJIBIIUNA MTPUPOCT TENAT, IPU OJMHAKOBBIX yCIOBUSX BbIpamuBanus.[Ipu
BHyTpuiMHEHOM noaoope, “P. CoBepunr” x “P. CoBepunr”.CpenHecyTOYHbIE MPUBECHI YITHX
Tenouek, coctaBuiu (6 mec. - 767 r, 10 mec. - 766 T, 12 mec. - 763 1),a0CONMIOTHBIE IPUBECHI B
CPaBHECHHH C TIPUBECAMH JIPYTHX KPOCCOB B 6 MecsIeB coctapiisiia 10 3 kr, B 10 mecsities — 2,8
Kr, B 12 mecaueB - 5,7 kr.Cpenu KpoccoB HauOoIbIINe aOCONIOTHBIE MPUBECH MOIYYEHBI Y
Tenouek npu coueraemocT uHui “B.b. Aiinnan” x “P. Coepunr” B Bo3pacre 10-18 mecsiies.
Haumensime cpeiHeCyTOUHBIE PUBECHI B pa3HbIE BO3PACTHBIC IEPUOIBI OTMEUEHBI Y TEJI0UEK
kpocca “P. Coepunr” x “M. Uudrein” (6 mec. - 752 1, 10 mec. - 748 1, 12 mec. - 747 1, 18
Mec. - 727 r1).B naHHOM ciydae aHaiau3 COYETAEMOCTH JIMHUW IOKa3all, YTO TEJIOYKH,
MOJTy4YeHHBIE MTPH BHYTPIJIMHEHHOM MOAO0PE, MOKA3bIBAIOT XOPOIIHE pe3yabTaThl IO MPUBECaM,
HO B CTaJieé JKeNaTeJbHO COXpaHATh pa3HOOOpa3ue JMHUM, TaKk KaK KpocC JaeT TOXe
MIOJIOKUTEIBHBIN pe3ysbTarT.

KiaueBble clI0Ba:  cpedHecymounvlll  npusec, GHYMPUIUHEUHbIL  No0O0p,  KPOCChl,
abconomublll npusec, CKOPOCmMv pocma, TUHUS, CO4emaemocms TUHUL

Jas umtupoBanmsi: benosepuesa C.JI., Ilerpyxuna JI.JI. Brnusaue KpoccoB Ha pocTt H

pasBuTHE TeNOK. “Hayuno-npakxmuyeckuii sxcypuan “Becmuux Upl'CXA”. 2020;101120-127. DOI:
10.51215/1999-3765-2020-101-120-127.
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INFLUENCE OF CROSSES ON THE GROWTH AND DEVELOPMENT
OF HEIFERS

Svetlana L. Belozertseva, Lidia L. Petrukhina

Irkutsk Research Institute of Agriculture, Irkutsk, Russia

Abstract. The article presents the results of the analysis of the influence of line compatibility on
the growth energy of replacement heifers at different age periods of rearing on the basis of the
breeding farm of the Irkutsk region of the SEC "Okinsky". Research material was the breeding
cards of cows (f-2 mol), the data of grading on the herd, which a unified database of the SELEX
program. During the research, the influence of intraline selection and crosses of lines on the
weight gain of heifers at different age periods (6,10,12 and 18 months) was studied. The
analysis revealed the most successful line compatibility, with linear and intralinear selection, as
a result of which the greatest increase in calves is provided, under the same rearing conditions.
With intraline selection, “R. Sovering” x “R. Sovering”. The average daily weight gain of these
heifers was (6 months - 767 g, 10 months - 766 g, 12 months - 763 g), the absolute weight gain
in comparison with the weight gain of other crosses at 6 months was up to 3 kg, at 10 months -
2.8 kg, at 12 months - 5.7 kg Among crosses, the greatest absolute gains were obtained in
heifers with the compatibility of the lines of “V.B. Aydial” x “R. Sovering” at the age of 10-18
months. The smallest average daily weight gain, in different age periods, was noted in heifers of
the “R. Sovering” x “M. Chieftain” cross (6 months - 752 g, 10 months - 748 g, 12 months - 747
g, 18 months - 727 g) In this case, the analysis of line compatibility showed that heifers obtained
with intraline selection show good results in weight gain, but in the herd it is desirable to
maintain a variety of lines, since the cross also gives a positive result.

Keywords: average daily weight gain, intraline selection, crosses, absolute weight gain, growth
rate, line, line compatibility

For citation: Belozertseva S.L., Petrukhina L.L. Influence of crosses on the growth and
development of heifers. East Siberian Journal of Biosciences. 2020;101:120-127. (In Russ.) DOI:
10.51215/1999-3765-2020-101-120-127.

BBenenne. KauecTBEHHOE COBEPIICHCTBOBAHHE YCPHO-TIECTPOTO CKOTa
MIPOBOJUTCS IIyTeM  IICJICHAIpPaBJICHHOM BHYTPU IOPOJHON  CEJIECKIIHUH.
VBenuueHne MOJIOYHOH IPOAYKTHBHOCTH KOPOB TECHO CBSA3aHO C OTOODPOM H
pasBeleHUEM M0 JUHHUAM. JTa BakHass (hopMa BKIIOYAET B ceOs TaKUE METOIBI,
Kak oTOOp, moadop, POJCTBEHHOE M HE DOJCTBEHHOE CIIapUBAaHHE, PA0OTy C
JMHUSAMHM MU KpoccaMH dTuUX JIMHUHA. OOgHAKO CJIEAYEeT OTMETHTh, YTO 3HAUCHHEC
MMEET HE TOJIbKO MPUHAIJICKHOCTh K ONPEACICHHOW JIMHUM, HO MW HX
codyeraeMocTh[2,4].

Ilepen celeKMOHEpaMHM CTOMT 3ajladya COCIUHUTH BBIJIAIOIIMECS KadecTBa
obenx JIMHUM OTIa M MaTrepu M CO37aTh HOBBIX J>XMBOTHBIX, COUYETAIOIINX
JKeJlaTelbHbIe pu3HaKu. [5,7].

I[Ipu 000K 1LEeaW BBIpAIIUBAHUS PEMOHTHBIE TEJIKH JOJDKHBI OBITH
MMOATOTOBJIEHL K JUIMTEILHON M BBICOKONPOAYKTUBHOM >KM3HHA. Ha nuHAMUKY
pocTa M DPa3BUTHUS TEIAT, a TaK)KE BO3PACT IIEPBOIO OCEMEHEHHS H OTelia
OKa3bIBaeT OOJBIIOE KOJIMYECTBO PA3IUYHBIX (haKTOPOB, K HUM OTHOCSATCS TaKHUE
Kak: KOPMJIEHHE, COAEP KaHHE, N'E€HETUYECKUM MOTEeHIMAal (HACJIEeACTBEHHOCTD).
Ji1st >hdhekTHBHOCTH BBIpAIIMBAHUS PEMOHTHBIX TEJIOK HEOOXOIUMO BBISIBUTH
Cpelly TOJIIUTUHCKUX JIMHUHN CIIOCOOHBIX /1aBaTh OOJBIINI MPUPOCT KUBOM MaCCHI,
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Jydillee UCIMOJb30BaHUE KopMma. Takum 00pa3oM, B Kpoccax IIEHHBIE KadyecTBa
OJIHOM JIMHUHU, JOMOJIHSS KayecTBa JAPYrod, oOoramarT B CBOEM COYETaHUU
HACJIEJICTBEHHOCTh MOTOMCTBa. B 3TOM OTHOIIIEHUU KPOCCHI JIMHUU SIBISIOTCS
CHHTE30M TOr0, YTO HAKOIUICHO B Kaxkmoi nauuuu [1, 6, 8, 11]. Heobxomumo
OTMETUTb, YTO MPHU KpOccaxX HE BCE TUHUU OJIMHAKOBO XOPOIIO COYETAIOTCS APYT C
npyroMm. MHorma kpoccupyemble JHHWH, OyAydd caMd 1O ce0e IEHHBIMUIIPH
COCJIMHEHUHU, JAIOT HEBBICOKHE pEe3yJbTaThl, HO NPHU HMCHOJIB30BAHUM JIIOOOH U3
HUX B JIPyTOM COYETAHWU MOXKHO MOJIYYUTh 3aMe4aTesIbHOE MO MPOAYKTHUBHBIM
KayecTBaM MOTOMCTBO [9].

Heab — u3yuuTh BIMSHUE KPOCCOB HA SHEPIHIO POCTA TENSAT U BBISBUTH
HanboJiee yJAaYHYI0 COYETAEMOCTh JIMHWHA (NP JIMHEHHOM W BHYTPWJIMHEHHOM
nomdopax), B pe3yibTaTe KOTOPOTO O0OECIeUrMBaCTCS HAMOOJBIINN TPHUPOCT
TEJISAT, IPU OJIMHAKOBBIX YCIIOBUSX BBIPAIIUBAHUA.

Martepuan u ™meroabl HuccjaenoBanmii. PaGora mnpoBogunace Ha 0ase
mieMeHHoro penpoayktopaCIIK “Oxunckuii” Hpkyrckoi obnactu. B manHoMm
XO3CTBE PA3BOAAT TOJIITUHU3ZUPOBAHHBIA CKOT YEPHO-TIECTPON IMOPOJBI.
Marepuanamu HcclieoBaHUN pabOThl mochyxuia wuHGOpMalMOHHAs 0asa
JAHHBIX >KUBOTHBIX U3 IPOTPAaMMBI INIEMEHHOT0 yuéTta “Celdkc’.

[IpoBeneH aHaIN3 MOKa3aTesield )KUBOM MAacChl BBIDAIIIMBAEMBIX B XO35IMCTBE
tenok B nepuon 2018-2020 rr. Paccuurtanbl cpeqHECYTOUYHBIA, aOCOMIOTHBIN U
OTHOCUTEJbHBIM TIpuBechl. [Ipu BBIMOTHEHUU JTaHHOW PabOTHI MCHOJIb30BAIUCH
OOILIETIPUHSTBIE METOJbl HCCIEIOBAHUI: 300TEXHUYECKHE, AaHAJTUTUYECKUE,
BapUAIIMOHHO-CTAaTUCTUYECKHE. Bce monyueHHble pe3yibTaThl 00padOTaHbI Ha
OCHOBE MAaTEeMaTU4YECKOW CTAaTHCTUKWHA TMEPCOHAIBHOM  KOMIIBIOTEPE C
UCIIOJIb30BaHUEM COOTBETCTBYIOMMX mporpamm (Microsoft Excel, Snedecor V5).

PesyabTarbl U ux o6cyxaenne. OCHOBHBIM (DaKTOPOM, OMPEIEISIONTUM
3¢ ()EKTUBHOCTh  BBIpAIIMBAaHUS  MOJOJHSAKA, M OJHUM €3 BAKHEUIINX
MoKaszaresiel, XxapakTepu3yroIuX YPOBEHb pPOCTa, ABJISETCS KuBasi Macca. Kpome
TOr0, JKHMBas Macca HEMOCPEACTBEHHO CBs3aHa C JAJIBHEWIIEH MOJIOYHOU
MPOJAYKTUBHOCTHIO KOPOB, TaK KakK IPaBWIbHOE BBLIPAIIMBAHUE MOJIOJTHSKA
o0yClaBIMBaeT  ONTUMAJIbHOE  MPOSBICHUE  TEHETUYECKU  3aJI0KECHHBIX
NPOJTYKTUBHBIX BO3MOXKHOCTEH skMBOTHBIX [10].

B xo34iicTBe BBIpallUBA€MbIii PEMOHTHBIM MOJIOJHSK TPUHAMICKUT B
OCHOBHOM K TpeM reHeasormueckum JmHusaM: “Buc bek Aiananl013415”,
“PednexmnCoBeprunr198998” u “MoutBukUndteitn95679”.

B Ttabmuue 1 mpeacraBieHa JuHaAMHKa XWBOM MacChl PEMOHTHBIX TEJOK,
BBIPAIIUBAEMBIX B XO3SIIICTBE, B pa3HbIE BO3PACTHBIC MEPUObI, TOTYUYCHHBIX MTPU
Pa3IMYHON COYETAEMOCTH JIMHUM POAUTEIBCKUX MPEIKOB.

AHaM3 TaOIUIbl TOKA3bIBAET, YTO MIPU POKICHUM Macca TEJIOYEK MPH BCEX
BapUAHTaX CKpEIIMBAaHUS HE3HAYUTEIbHO OTJIWYajdachk JApyr OT Jpyra u
koJjiebanack oT 31.9 kr o 33.3 kr. CKOpPOCTh pocTa TENAT, MEXIy TpynIiaMu, 3a
BECh NIEPHO/I BRIPAILIIUBAHUS, UMEJIa pa3HbIe 3HaUCHUS. TeI0UKH, TOTyYeHHbIE TTPU
BHyTpriInHeHOM mogaoope nunuii “P. Cosepunr” x “P. Cosepunr” u “B.b.
Ainguan” x “B.b. Ailguan”, Ha NPOTSIKEHUU BCETO MEPUOAa BbIPAIIMBAHUS UMETU
BBICOKYIO CKOpOCTh pocTa. K 18-Tu mecsiiam ux »uBasi Mmacca coctaBisiia 427.6 u
430.4 xr cootBercTBeHHO. [Ipu BHyTpmmHeitHOM mogoope “P. CoBepunr” x “P.
CoBepuHI”’BO Bce BO3pacTHble Nepuoanl (6 u 12 mec.) TeNOoYKd OTIUYAIMCH

122



benozepyesa C.JI., Ilempyxuna JI.JI. Bausanue kpoccog na pocm...
1011901, “Hay4yHo-npakTHn4eckuii ;kypHaua “Becrank UpI'CXA”
2020;101:120-127 East Siberian Journal of Biosciences

OOJBIIEH KMBOM Maccoil MO CPABHEHUIO C TeJIOYKaMu JIpyrux Kpoccos (170.0 u
306.4 xr coorBercTBeHHO) (P > 0.9) npu noctoBepHO pa3HUILE.

Ta6Jmua1 -7ZKuBasi Macca TeJIoK PAa3HBIX KPOCCOB B Pa3HbLIC BO3PACTHBIC IEPUOAbI
Table 1 - Live weight of heifers of different crosses at different age periods

’Kumas macca, Kr.
Kpoccsl nnni roJjIoB pu 6 Mec. 10 Mec. 12 Mmec. 18 mec.
POXKIACHUA
B.5. Adipan x 70 32.7+0.3 | 168.4+0.5 | 261.6+1.0 | 305.5+1.2 | 430.4+1.6
B.b. Aiiguan
B.b. Adiqnan x 30 32.5+0.5 | 167.6+0.7 | 259.6+0.7 | 303.2+1.2 | 426.3+1.8
M. Yudreiin
B.b. Afipman x 31 32.5£0.4 | 168.6+0.9 | 261.8+1.3 | 304.9+1.5 | 427.8+2.2
P. CoBepunr
P. Cosepunr x 136 322402 | 169.1£0.3 | 259.1+0.7 | 303.0+0.9 | 426.8+1.3
B.b. Afinnan
P. Cosepunr x 44 33.3+0.5 | 168.44+0.7 | 257.8+1.3 | 302.1+1.4 | 425.7+2.3
M. Yudreitn
P. CosepuHr x 50 31.9+0.5 | 170.0+1.5 | 261.6+1.8 | 306.4+1.9 | 427.6+2.0
P. CoBepuHr

HanMeHbIIyI0 )UBYIO MAacCy BO BCE BO3PACTHBIC IIEPUOJBI UMEIH TEIIOYKH,
nosyueHHsle 1pu kpocce guHui “P. Cosepunr” x “M. Uudreitn”, k 18-tu
MECSIYHOMY BO3pACTy, UX )KMBasi Macca cocTaBuiia 425.7 Kr.

B Tabnuue 2 mpenctaBieHbl JaHHBIE OTPa)KaloUIUMe XapaKTEpUCTHKY pocCTa
TEJOYEK B pa3Hble CPOKM BbIpaluBaHus. Hanbonpmumii cpeiHecyTOUHbINA TPUBEC
OBLJT OTMEUEH Yy TEJOYeK B BO3pacTe 6 MeEcCsIeB MPU COUeTaeMOCTH JiuHuit: “P.
Coepunr”x”P.Cosepunr” (767 1), “P. CoBepunr” x “B.b. Aimguan” (761r),
MUHUMAJIbHBIE TIOKa3aTenu ObUIn y KpoccoB “B.b. Alinuan™ x “M. Yudrenn™.

AHanu3 JaHHBIX MTOKAa3all, YTO YHEPIUs pOCTa B TEJST, pa3Hble BO3PACTHBIC
nepuoabl, pasnuuHa. Jng  Oosiee  HarmsgHOM  KapTUHBI  PACCUMUTAHBI
CPEIIHECYTOUHBIN, a0CONIOTHBIM W OTHOCHUTEIBHBIM MPHUBECHI, KOTOPHIE B CBOIO
ouepeb MO3BOJSIOT OTCIEANUTh, KAaKUM IOTEHIMAJIOM pocTa 00JaJaroT 3TH
Tenouku. [lomydeHHble TaHHBIE O CPEIHECYTOUYHBIX IPUBECAX CBUIETEIBCTBYET,
YTO Jy4IlIKe MOKa3aTeau ObUIN Y TEJIO0YEK, MOJYYEHHBIX MyTeM BHYTPUIMHEHHOTO
nonoopa, nuHuu “P. Cosepunr” x “P. CoBepuHr”, B OCHOBHOM BO BCEX
BO3pacTHheIX mnepuonax (6 mec. - 767 r, 10 mec. - 766 r, 12 mec. - 763 r).
HauGomnbime cpeaHecyToUHbIe MPUBECH] OBLIN Tak ke y Tenodyek kpoccoB “B.b.
Aiimnan” x “P. Coepunr” u “P. Cosepunr” x “B.b. Alnnan”. Haumenbime
[IOKA3aTelIM CPEIHECYTOYHBIX IPHUBECOB, B pPa3HbIE BO3PACTHBIC IEPHUOJIBI
OoTMeueHHI y Tenouek kpocca “P. Cosepunr” x “M. Hudreitn” (6 mec. - 752 T, 10
Mec. - 748 1, 12 mec. - 747 r, 18 mec. - 727 r). Haubonpime 3HAYCHUS
moabCOMIOTHRIM TpUBECaM ObUIM TIOJIYY€HBI TPH BHYTPWIMHEHHOM moadope
“P. CoBepunr” x “P. CoBepuHr” B mepuoj BblpaniuBanus 6-12 mecsues, B 6
MECSIIIEB pa3HUIlA MO MPUPOCTY cocTaBisuia 10 3 kr, B 10 mecsue — 2.8 kr, B 12
MecALeB - 9.7 KT.
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Ta6muma. 2 -IlpuBechl TEJIOK Pa3HbIX KPOCCOB B Pa3Hble NMePHOIbl BHIPAIIMBAHUS
Table 2 - Weight gain of heifers of different breeds in different periods of rearing

[Tokazarenu [TpuBeckl
I CpenHecyTO4HBIH, T AOCONIOTHBIH, KT OtHocutenbHbId, %
Bospacr, mec. 6 10 12 18 6 10 12 18 6 10 12 18
g'g' ﬁﬁmﬂan X170 754 763 757 736 135.7 | 2289 | 2728 | 3977 1.35 1.55 1.61 1.72
.D. nanai
B.b. Almnan x | g4 | 759 757 752 729 | 1351 | 2271 | 2707 | 3937 | 1.35 155 1.61 1.72
M. Yudreitn
B.b. Afinman x| g4 755 764 757 731 135.2 | 2293 | 2724 | 3953 1.34 1.56 1.61 1.72
P. CoBepuHnr
g]g‘f?p“m X 1136 | 761 756 752 731 1359 | 2269 | 2708 | 394.6 1.35 1.56 1.62 1.72
.D. nanaji
P. Coseputr x |, 752 748 747 727 135.3 | 2245 | 2688 | 3924 1.34 1.54 1.60 1.71
M. Yudreitn
P. CosepuHr x | g5 767 766 763 733 138.1 | 229.7 | 2745 | 3957 1.37 1.56 1.62 1.72
P. Coepunr




benozepyesa C.JI., Ilempyxuna JI.JI. Bausanue kpoccog na pocm...
1011901, “Hay4yHo-npakTHn4eckuii ;kypHaua “Becrank UpI'CXA”
2020;101:120-127 East Siberian Journal of Biosciences

B 18-t MecsiuHOM BO3pacTe HAaMOOJIBIINK a0COJIFOTHBIN MPUBEC OTMEYEH Y
TEJIOYEK, MTOJTYYEHHBIX npu BHYTPUJIMHEUHOM nonoope
“B.b. Aitgnan” x “B.b. Aliguan”, pasHuia no abCoIOTHOMY IPHUBECY C APYTHMHU
rpynmaMyd Tejnok B 18-tm  mecsuyHoMm Bo3pacte cocrtaBwia 1o 5.3 kr. Cpenu
KpOCCOB HauOOJbIIMe a0COJNIOTHBIE MPUBECHI  IMOJYYEHBl Yy TeEJIOYeK MpH
coueraeMocTu JiuHui “B.b. Aiignan” x “P. CoBepunr” B Bo3pacre 10-18 mecsues.

HanMenbiuii aOCOIOTHBIN MPUBEC, KaK U MOKAa3aTeNIu M0 CPEeIHECYTOUHBIM
npuBecaM oOTMedeHbl y Tenouek kpocca“P. Comepunr” x “M. Yudreitn”.
[loka3aTenn OTHOCUTEIBHOIO IMPHUBECA, BBIPAKEHHOTO B IMPOLIEHTAX, OTPAKAIOT
ATy K€ IUHAMUKY.

3akiroueHue. B 1aHHOM cilyyae aHaJIM3 COYETAEMOCTH JIMHUM MTOKa3all, 4To
TEJIOYKH, TMOJyYCHHbIE MPH BHYTPUIMHEHMHOM MOAOOpPE, MOKA3BIBAIOT XOPOIINE
pe3ysbTaThl MO IMpHUBECaM, HO B CTaJe KEJaTelIbHO COXpaHITh pa3HooOpazue
JUHUMA, TaK KaK KPOCC JAaeT TOXKE IOJIOKUTEIbHBIM pe3yibraT. Kak mpaBuio,
Jy4YlIMEe pe3yJbTaThl MOJYyYalT XOPOILIO OTCEIEKIMOHUPOBAHHBIE JIMHUH,
3aKpEIJICHHbIE TOMOTEHHBIM IOJI00POM.

[IpaBunpHBII ~ TOXOOP  POAMTENBCKMX  Map  IO3BOJUT  MOJYYUTh
BBICOKOIIPOAYKTUBHOE IIOTOMCTBO JK€EJIATEJIbHOTO Ka4yeCTBa.

HeoOxoqumMo OTMETHTb, 4YTO JOCTUXKEHHE BBICOKMX IOKa3aTesled 1o
INPOJYKTUBHOCTA U TOJIHOE PACKPHITUE T€HETHYECKOr0 MOTEHLHANa BO3MOXHO
TOJIKO MPU 00ECIEUEHUHN CKOTa MOJHOPALMOHHBIM KOPMJICHHEM, B IOCTATOYHOM
KOJIMYECTBE M XOPOUIETr0 Ka4yeCTBa, C COOIIOJEHUEM HOPM YCIOBHI COAEPKaHUS.

Ilpoepamma uccrnedosanuii no smany HUP paccmompena u ymeepicoeHa yueHvbim
coeemom PI'BHY “Upxymckuu HUUCX”, npomokon Ne 2 om 27 mapma 2019.
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Research Article

TREATMENT OF PURULENT-NECROTIC DISEASES OF THE DISTAL
REGION OF LIMBS COMPLICATED BY BACTERIAL MICROFLORA
IN CATTLE

!Denis V. Dashko, °B. Byambaa

YIrkutsk State Agricultural University named after A.A. Ezhevsky, Molodezhny, Irkutsk district,
Irkutsk region, Russia
>Mongolian Academy of Agrarian Sciences, Ulan Bator, Mongolia

Abstract. The article is devoted to the problem of purulent-necrotic lesions of the distal
extremities, incl. and necrobacteriosis, the study of the role of concomitant bacterial microflora
in the onset of the disease, as well as the development of new, more effective and safe for
animals and product quality. The emergence of highly virulent strains among the representatives
of opportunistic microflora, which are characterized by resistance to most known antimicrobial
agents, predetermines the spread of these pathologies and significantly reduces the effectiveness
of therapeutic treatments for necrobacteriosis and associated bacterial surgical infections in the
distal extremities. The therapeutic efficacy of the drug ceftiofur-VS as a result of its use in
purulent-necrotic diseases of the distal extremities in cattle has been studied. Studies to study the
comparative therapeutic efficacy of the drug ceftiofur-VS in necrobacteriosis in cattle
complicated by associations of microorganisms were carried out in 2019-2020 in the farms of
the Irkutsk region. The objects of the study were 74 cows with purulent-necrotic lesions of the
hooves, with a laboratory-confirmed diagnosis of necrobacteriosis, which were divided into two
groups: experimental (50 heads) and control (24 heads). It was found that when using the drug
ceftiofur-VS, a positive therapeutic effect occurred in 46 cows and amounted to 92%. In animals
of the experimental group, signs of healing were noted already on the 4th day after the start of
treatment: the inflammatory reaction (edema and hyperemia) and the affected area decreased
markedly, cleared of purulent-necrotic masses. On the 5th day, granulation tissue appears, on the
8th day there were practically no signs of purulent inflammation, the discharge from the wounds
stopped, and marginal epithelization appeared. The average wound area averaged about 40% of
the original. The recovery time of animals with necrobacteriosis complicated by associations of
microorganisms was, on average, 11-12 days.

Keywords: veterinary surgery, cattle, cows, purulent-necrotic lesions, necrobacteriosis,
surgical infection.

For citation: Dashko D.V., Byambaa B. Treatment of purulent-necrotic diseases of the distal
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JIEUEHHUE FHOP'IHO-HEKPOTI/I‘IECKI/IX 3ABOJIEBAHUI
JAUCTAJIBHOT'O OTAEJIA KOHEYHOCTEH, OCJIOKHEHHbIX
BAKTEPUAJIBHOU MUKPO®JIOPOU Y KPYIIHOI'O POT'ATOI'O
CKOTA

lZ[.B. Jamko, ’B. Bsamo6a

1 . . .
WpxyTckuii rocynapcTBEHHBIN arpapHblii yHuBepcuteT uMeHu A.A. ExxeBckoro,
ZMOﬂoc)eOfCHbzﬁ, Upxymckuu paiion, Upkymckas obaacms, Poccus
Mouroinbckast AkafeMus arpapHbIX HayK, Yaanu-bamop, Monzonus

AHHoTanus. CtaThs MOCBsIIEHA NMpoOIeMe THOMHO-HEKPOTUYECKUX MOPaKeHUH TUCTAaIbHOIO
ornena KoHe4yHocTed. [losiBieHHE BBICOKOBHUPYJIEHTHBIX IITAMMOB CpPEIU IPEICTAaBUTENEH
YCIIOBHO-IIATOTEHHOM ~ MHUKpPO(QJIOpHI, KOTOpbIE  XapaKTEPU3YIOTCS  YCTOMYMBOCTBIO K
OOJBIIMHCTBY HW3BECTHBIX AHTHUMUKPOOHBIX CpEACTB, MPEIOIpeNeNaeT paclpoCTpaHEHHUE
yKa3aHHbBIX MaTOJOTHH M CYLIECTBEHHO CHUXAeT 3((PEKTUBHOCTH JIeUeOHBIX 00pabOTOK IpH
HEKPOOAKTEPHO3€ U aCCOIMUPOBAHHBIX OaKTEpUAILHBIX XUPYPIrHUECKUX WHPEKIUI B 00IacTu
TUCTANBHBIX OTIECIOB KOHEYHOCTeW. M3yuena neueOHas d¢¢eKTUBHOCTH Tpenapara
“nedptuodyp-BC” B pe3ynpTaTe NpUMEHEHUS NpPU THOWHO-HEKPOTHUECKHUX 3a00JEBaHUSIX
JUCTaIbHOTO OT/EJa KOHEYHOCTEH y KPYIHOro poratoro ckora. MccienoBaHus 1o u3y4eHHUIO
CPaBHUTENBHOW TepaneBTHYECKOW A(P(PEKTUBHOCTH TIpernapara “nedpruodpyp-BC” npu
HEKpOOaKTepro3e y  KPYIHOTO  pOraToro  CKOTa,  OCJIOXHEHHOM  acCOIMAlUsIMHU
MUKpPOOPraHu3MoB, mpoBoauinch B 2019-2020 romax B xo3saicTBax HpkyTckoil o06macTi.
OObexTaMHu HCCIIEOBAHUS CIYXWIN 74 KOPOBBI ¢ T'HOMHO-HEKPOTHUYECKUMH IOPAKEHUSMU
KOTIBIT, C TOATBEPKACHHBIM JIA0OpaTOpUEil IHAarHO30M Ha HEKPOOAKTepro3, KOTOPHBIX
pa3aenuian Ha JIB€ IPYNIbL: OoNnbITHYIO (50 roioB) U KOHTPOJBHYIO (24 TONOBBI). Y CTAaHOBIICHO,
4YTO MpH HOpuUMeHeHuu npenapara “nedpruodyp-BC” mnomoxutenbHbl JgeueOHbIH 3PdeKT
HacTynui y 46 kopoB u coctaBui 92 %. YV )KMBOTHBIX ONBITHOW IPYIIIBI PU3HAKY 3aKUBJICHUS
OTMEUAIM YK€ Ha 4-€ CYTKM IOCJ€ Hayajla JICYEHHS: BOCHaJIUTeNbHas peakuus (O0TeK u
TUIEPEMUs1) U 30HA MOPAXKEHHS 3aMETHO YMEHBIIAUCh, OYUIIATIACh OT THOMHO-HEKPOTHUECKUX
macc. Ha 5-e cyTku mnosBisieTcss TpaHY/SIIMOHHAs TKaHb, Ha 8- CYTKHM IPaKTHYECKH
OTCYTCTBOBAJIM IPU3HAKW THOWHOTO BOCHAJEHUS, BBIACIEHUE U3 paH NPEKpanaioch,
NOSIBJISIACh KpaeBas anuTenusanusa. CpeaHss MIomaib paHbl COCTaBIsIa B cpeHeM oKojo 40
% ot nepBoHauaabHOW. CPOKHU BBI3AOPOBIEHUS KUBOTHBIX MPH OCIOXKHEHHOM acCOLMALUIMU
MHUKPOOPIaHU3MOB HEKPOOAKTEpHO3€e COCTaBWIN, B cpeaHeM, 11-12 cyTok.

KiroueBble cj0Ba: gemepunapnas — Xupypeus, KPYHHbIL — po2amvllii  CKOM,  CHOUHO-
HEKpOmuuecKue nopaxcenusl, HeKkpoOaKmepuos, Xupypeuieckas ungexyus.

JMass uutupoBanusi: Jlamko JI.B., bsmba b. JledeHne THOWHO-HEKPOTUYECKUX 3a00JICBaHHNA
JMCTATLHOTO OTJIeNla KOHEYHOCTEH, OCTIOKHEHHBIX OaKTepualbHONH MHKPOGIOPOH Yy KPYITHOTO
poraroro ckota (In Engl.). “Hayuno-npaxmuueckuii scypran “Becmuux Upl CXA”. 2020;101:128-134.
DOI: 10.51215/1999-3765-2020-101-128-134.

Introduction. A characteristic feature of modern dairy complexes is a
narrow specialization of production, the use of highly productive animals, a high
concentration of livestock in limited areas. Under such conditions, even with
minor violations of the optimal zootechnical, veterinary and sanitary parameters of
keeping and feeding, the concentration of pathogenic and opportunistic microflora
in the air and objects of livestock buildings increases significantly. These factors
reduce the natural resistance of the animal organism, suppress the immune system,
as a result of which pathogenic bacterial microflora spreads rapidly [1, 2, 4, 5].
Most researchers are inclined to believe that the results of the activation of
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pathogenic and opportunistic microflora in cows give rise to the development of
three interconnected areas: pelvic limbs, mammary gland and reproductive organs.
These aforementioned pathologies are etiologically caused by the association of
microorganisms and cause significant economic losses to farms due to a decrease
in milk productivity, impaired reproductive function, premature culling of cows,
and the cost of treating sick animals [10, 13, 14].

A special place among the named pathologies is occupied by purulent-
necrotic diseases of the distal extremities, including necrobacteriosis. It was noted
that in different categories of farms, pathological processes in the distal part of the
limbs of cows are caused or complicated by the association of microorganisms of
the families: Staphylococcus spp., Streptococcus spp., Enterococcus spp.,
Escherichia coli, Proteus spp., Pseudomonas spp., Klebsstiella spp., Spirochaeta
spp., Fusobacterium spp., Bacteroides spp. and others [1-4, 8, 12]. And the
emergence of highly virulent strains among representatives of opportunistic
microflora, which are characterized by resistance to most known antimicrobial
agents, predetermines the spread of these pathologies and significantly reduces the
effectiveness of treatment treatments for necrobacteriosis and associated bacterial
diseases of the extremities [6, 8, 15, 16].

All of the above indicates the relevance of studies on the role of microflora
in the occurrence of associated bacteriosis and the development of new agents that
are more effective and safe for animals and product quality [7, 8].

The purpose of our research was to study the therapeutic efficacy of the
drug ceftiofur-VS (the active substance ceftiofur hydrochloride - 50 mg),
developed and manufactured by LLC Vetsintez, with necrobacteriosis in cows
complicated by associations of microorganisms.

Materials and research methods. The studies were carried out in 2019-
2020 on the farms of the Irkutsk region. The objects of the study were 74 cows
with purulent-necrotic lesions of the hooves [11]. To confirm the diagnosis of
necrobacteriosis, samples were taken from the animals and sent to the laboratory
according to the method generally accepted in veterinary diagnostics [9]. As the
diseased animals were isolated, two groups were formed from them: the first
(experimental) group in the amount of 50 heads and the second (control) - 24
heads. For the treatment of complicated forms of necrobacteriosis of the
extremities in animals of the experimental group, the drug ceftiofur-VS was used,
which was administered intramuscularly at a dose of 1 ml per 50 kg of body
weight, daily, for five days. For the treatment of animals of the control group, the
comparison drug Trimethosul 48% was used (1 ml contains two active substances:
sodium sulfadiazine - 400 mg and trimethoprim - 80 mg), which was injected
intramuscularly at a dose of 1 ml per 30 kg of body weight daily for five days.

In addition, 10 healthy cows were selected, from which blood was taken for
research. In order to assess the therapeutic efficacy of both drugs for each sick
animal from the beginning of treatment, a daily clinical observation was
established, which lasted 30 days. In each of the groups, blood samples were taken
from the first 10 animals before the course of therapy and 5 days after its
completion to measure hematological parameters. The number of recovered
animals and the time of recovery were taken into account from the total number of
livestock in each group.
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For the mathematical analysis of the data obtained, we used the «Statistica»
software package.

Research results. It was found that when using the drug ceftiofur-VS, a
positive therapeutic effect occurred in 46 cows and amounted to 92%. When
treated with Trimetosul, 48% of the therapeutic effect was recorded in 21 cows,
which amounted to 87.5%. In this case, in animals of the experimental groups,
signs of healing were noted, as a rule, on the 4th day after the start of treatment.
The inflammatory reaction and the affected area significantly decreased in size,
cleared of purulent-necrotic masses. At the same time, edema and hyperemia
decreased significantly. On the 5th day, granulation tissue began to appear in
places. On the 8th day, there were practically no signs of purulent inflammation,
discharge from the wounds ceased, marginal epithelialization appeared, the
average wound area was, on average, 40% of the original. Complete healing
occurred in the period from 11.8 £ 1.6 to 13.6 £+ 1.4 days. In the second group, the
healing process was noted on the 6th day. On the 8th day, granulation tissue
appeared in some animals. On days 10-11, marginal epithelialization appeared, the
average wound area was 50%. Complete healing occurred in the period from 15.1
+ 1.1 to 17.6 + 1.6 days.

When studying the dynamics of changes in the hematological parameters of
the blood of sick animals during the treatment period, no significant deviations in
the blood parameters of cows from the experimental and control groups were
revealed. Before the start of treatment in the blood of animals of both groups, the
number of stab leukocytes was higher than in healthy animals, but was within the
physiological norm. At the end of the experiment, these indicators significantly
decreased to similar indicators in healthy animals (table 1).

Table 1 - Hematological parameters of the blood of cows with associated bacteriosis of the
extremities (n =10, M £+ m)

_ Healthy 1 experimental group 2 control group
Indicators animals before after before after Norm
treatment | treatment | treatment | treatment
hemoglobin, g/ | 104,7+1,28 [96,4,£0,56| 103,8+0,22* | 94,2+0,83 | 96,8+0,24 | 95-125
erythrocytes, 10"12/I 5,1+0,13 | 4,9+0,76 5,5+0,16 49+0,38 | 5,1 £0,66 | 5-7,5
leukocytes, g/l 7,0£0,26 |11,2+0,31| 7,1+0,64* |12,4+0,21| 9,7+0,34* | 6-12
basophils, % - - - - - 0-2
eosinophils, % 5,9+0,24 | 6,1 £0,44 | 5,7+0,88 6,2+0,10 | 5,4+0,56* 5-8
”egtt;g"&') Is 224020 | 6,940,47 | 2,6+0,22%* | 5.6+0,22 |3,140,24%* | 2-5
segmented, % 30,4+0,96 |41,2+0,53 | 32,1+0,32* |41,6+£0,72 | 39,2+0,61 | 20-35
lymphocytes, % 52,2+0,74 |40,2+0,32 | 52,840,54* |41,6+1,01 | 49,3+0,94* | 40-65
monocytes, % 3,1£0,96 | 9,0+£0,26 | 4,2+0,86* | 7,2+1,34 | 5,4+1,40* 2-7

Comment: *p<0,05; **p<0,01.

Indicators of the content of protein and protein fractions in the blood of sick
animals were within the physiological norm and did not change reliably during the
entire experiment (table 2).

The microbial landscape of lesions was characterized mainly by six types of
bacteria: S.aureus, S. epidermidis, S. faecalis, E. coli, P. wulgaris, F.
necrophorum. After a course of treatment of animals with ceftiofur-VS, no
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growth was noted S. aureus, E. coli, P. vulgaris, F. necrophorum in samples
taken from the lesions. In the samples taken in the second group, animals that
were treated with 48% Trimethosul were isolated P. vulgaris, S. aureus and E.

coli, but their number decreased by 88.8% (table 3).
Table 2 - Biochemical parameters of the blood of cows with associated bacteriosis of the
extremities (n =10, M £+ m)

_ Healthy 1 experimental group 2 control group

Indicators animals before after before after Norm

treatment | treatment | treatment | treatment
common protein, g/l | 84,6+£2,34 | 74,8£1,96 | 80,1£2,53 | 74,2£2,61 | 76,2+1,34 | 72-86
albumins, % 46,2+1,23 | 44,2+1,63 | 44,5+1,26 | 45,1£3,19 | 46,4+1,06 | 38-50
a- globulins,% 14,2+0,70 | 15,4+1,04 | 14,9+0,24 | 14,1+0,52 | 15,6+0,64 | 12-20
B- globulins, % 13,1+£0,22 | 12,6+0,56 | 14,6+0,61 | 12,2+0,23 | 11,840,51 | 10-16
y- globulins, % 25,5+0,34 | 27,8+0,98 | 26,0091 | 28,6+0,64 | 26,8+0,76 | 25-35

Table 3 - The composition of microflora from purulent-necrotic foci of the affected
limbs of cows (n =10, M £ m)

. 1 experimental group 2 control group
Type of bacteria before treatment | after treatment | before treatment | after treatment
S.aureus 39,5423 - 38,4+3,2 3,96+0,74
S. epidermidis 42,7427 - 51,1£2,8 -
S. faecalis 21,14£3,2 0,34+0,02 22.3+1,8 -
E. coli 54,1+2,6 - 44,1+4.2 5,06+0,34
P. vulgaris 49,5+3.6 - 51,1£3,1 4,18+0,56
F. necrophorum prgsrgr\:\fteh of lack of growth przsrgr\}steh of lack of growth

Conclusion. Thus, the drug ceftiofur-VS is a highly effective treatment for
cows with an associated form of necrobacillosis, with a therapeutic efficiency of
92%. The recovery time of animals with necrobacteriosis complicated by the
associations of microorganisms was, on average, 11-12 days. This was confirmed
by the results of clinical examination of animals, laboratory blood tests and
bacteriological studies of pathological exudate.

The cost-effectiveness of the course of treatment of one animal with the drug
ceftiofur-VS is 892 rubles lower than the course of therapy with the reference drug
Trimethosul 48%.

It should be noted that dosage forms based on ceftiofur hydrochloride are the
only ones from among all antibiotics that, when used in lactating cows, are not
excreted in milk.
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BJAUAHUE HETPA/IMIIMOHHBIX KOPMOBbBIX TOBABOK
PACTUTEJIBHOI'O U MOPCKOI'O ITPOUCXOXIEHUA HA
ANYHYIO HPOAYKTUBHOCTD KYP-HECYHIEK

3.B. Hoid, ’H.B. BacuibeBa

1 .
[TpuMopckas rocy1apcTBeHHAs CeIbCKOX03SIMCTBEHHAs akaeMus, Kadeapa 300TeXHHH U
) nepepaboTKU MPOYKIINH )KUBOTHOBOACTBA, 2. ¥ccyputick, Poccus
“@HL Arpobuotexnonoruit lansuero Boctoka um. A.K. Yaiiku”, e. ¥Yccypuiick, Poccus

AHHoTanus. Vcrnonb3oBaHHe PaCTUTENBHBIX KOPMOB JJISi MOBBIMICHUS SHIEHOCKOCTU Kyp-
HECYIIEK UMEEeT Ba)XHOE HAapOJHOXO03AWCTBeHHOe 3HaueHue. Ha 06aze Ilpumopckoit
rOCYJapCTBEHHON CEJIbCKOXO3SIICTBEHHOM akajeMun U (enepaibHOr0 HAYyYHOTO IIEHTpa
“ArpoOHOTEXHOJIOTUIA” TPOBEAECHBl OPUTHMHAIbHBIE MCCIIEI0BAaHUSA, CBSI3aHHBIE C BBISICHEHUEM
BIIUSTHUSI PACTUTEIBHBIX KOPMOBBIX J00aBOK ISl Kyp-HECyIIeK kpocca “XaicexcYailT Oenbrii”.
B kadecTBe KOpPMOBBIX J100aBOK HCIOJIb30BaHbl KOpOUKyia simoHckas (Carbicula japonica) u
Ko3ITHUK BoctouHblii (Galega orientatis). B mpomecce uccienoBanuii chOpMHPOBAHBI 110
YeThIpe TPYNIbl Kyp-Hecymiek (KOHTpoibHast W 3 ombITHBIE) 10 50 rosoB B Kaxmoil. OOmias
MPOJOHKUTENLHOCTh ONBITOB Jummiack 120 gueit (17 Hemens). B coctaB pammona kypawm-
HECYIIKaM TPEX KOHTPOJIbHBIX TPYHN J00aBIsUTH KOPOUKYIY SIMOHCKYI0 OT 3 10 7% B oOmmii
KOpM. AHAQJIOTUYHO HCIOJIBb30BAIM BTOPYIO PACTUTENbHYIO J100aBKY — KO3JIATHUK BOCTOYHBIH,
OJIHAKO TIPOIIEHTHOE COOTHOIIEHHWE K OCHOBHOMY KOpMmy Kojebanock ot 1 nmo 3%. Kypawm-
HECYIIKaM KOHTPOJBbHOM I'pYIIbl PAaCTUTEIbHBIX 100aBOK HE MPUMEHSIIN, TIPU 3TOM, KOPM IS
KHUBOTHBIX ObLT cOanancupoBaH. CyJis MO MOJy4YEeHHBIM pe3yJbTaTaM OINBITOB, SIMIIEHOCKOCTb
Kyp-HECyIlIeK B OIBITHBIX Ipynmnax Obula BbIlIe, YeM B KOHTpoJbHOW. HamOosnbiiee oOiee
KOJIMYECTBO sUll OO 1orydeHo B III onmbITHO# rpyIine U COCTaBUIIO 3a MCCIIETyEMbI TIEPHO/T
3347 anuu. OTO NPEBBICWIIO KOHTPOJIbHBIN ToKa3aTesnb Ha 19.0%, a B cpenHeM MokasaTenu
KoJsiebanuch B oNbITHBIX Ipymni oT 14.3% 10 19.0%. Habmronanace onpenenenHas pasHuLa npu
UCIOJIb30BaHUU B KOpM Kyp. Tak, ecim B KOpM [100aBISIM KOPOUKYITY SIOHCKYIO, TO
KOJIMUECTBO SIMII OBIJIO 3HAYUTENIbHO OO0JIbIIIE, YeM MpU J00aBICHUU, KO3IATHUKA BOCTOYHOTO.
KimoueBble ciioBa: xypuwi-Hecywiku, kopmosas myka, Carbicula japonica, Galega orientatis,
AUYEHOCKOCMb

Jasi uurupoBanusi: Lot 3.B., BacunbeBa H.B. BrnusiHue HeTpaguIIMOHHBIX KOPMOBBIX
n00aBOK PACTUTEIBPHOTO M MOPCKOTO TPOMCXOXKIEHUS Ha SUYHYIO MPOIYKTUBHOCTH KYp-
Hecymek. “Hayuno-npakmuueckuti owcypuan  “Becmnux  Upl CXA”. 2020;101:135-143. DOI:
10.51215/1999-3765-2020-101-135-143.
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INFLUENCE OF NON-CONVENTIONAL FODDER ADDITIVES OF PLANT AND
MARINE ORIGIN ON EGG PRODUCTIVITY OF LAYING HENS

1Zoya V. Tsoi, *Natalya V. Vasilieva

Primorsk State Agricultural Academy, Department of Animal Science and Processing of
Livestock Products, Ussuriysk, Russia
’Federal Research Center of Agrobiotechnology of the Far East named after A.K. Chaika,
Ussuriysk, Russia

Abstract. The use of plant feeds to increase the egg production of laying hens is of great
economic importance. On the basis of the Primorsky state agricultural Academy and the Federal
scientific center “Agrobiotechnologies”, original studies were conducted to clarify the effect of
plant feed additives for laying hens of the cross “highsex White”. As feed additives, Carbicula
japonica and Galega orientatis were used. In the course of research, four groups of laying hens
(control and 3 experimental) were formed with 50 heads each. The total duration of the
experiments lasted 120 days (17 weeks). In the diet of laying hens of three control groups,
Carbicula japonica was added from 3 to 7% to the total feed. Similarly, a second vegetable
Supplement was used — Galega orientatis, but the percentage ratio to the main feed ranged from
1 to 3%. No plant supplements were used for laying hens of the control group, while the animal
feed was balanced. Judging by the results of the experiments, the egg production of laying hens
in the experimental groups was higher than in the control group. The largest total number of
eggs was obtained in the 11l experimental group and amounted to 3347 eggs during the study
period. This exceeded the control indicator by 19.0%, and on average the indicators ranged in
the experimental groups from 14.3% to 19.0%. There was a certain difference when used in
chicken feed. So, if japonica was added to the feed, the number of eggs was significantly higher
than when adding Galega orientatis.

Keywords: laying hens, feed meal, Carbicula japonica, Galega orientatis, egg production.

For citation: Tsoi Z.V., Vasilieva N.V. Influence of non-conventional fodder additives of plant
and marine origin on egg productivity of laying hens. East Siberian Journal of Biosciences.
2020;101:135-143 (In Russ.) DOI: 10.51215/1999-3765-2020-101-135-143.

BBenenune. J[agpbHEBOCTOYHBIA DPETMOH MOYKET OOECHEUYUTH OTPACIbh Kak
PACTUTEIbHBIMU, TaK U MOPCKHMHM KOPMaMH, KOTOPbIE MOKHO IPHUMEHATH B
IITULIEBOACTBE B KAa4yeCTBE KOPMOBBIX H00aBokK. B IIpmmopckom Kpae HIMPOKO
BeJeTcsa no0bua M mepepadoTKa MOJUIIOCKOB, THAPOOUOHTOB U Ap. OTXOABI OT
1epepabdOTKH MODCKOM IIPOMBIIIIEHHOCTH MOJKHO HCIIOJIB30BaTh B KOPMOBBIX
eadX. OTO VYACHICBUT IPHUMEHEHHE M MOKYINKY JOPOTHX MHUHEpPaAJbHBIX U
BUTAMHHHBIX n00aBOK. Takke xpaii umeer Oorareiimyo diaopy. Ha teppuropun
Kpasg IPpOU3pACTAIOT U DPEIUKTOBBIEC JIEPEBBLS, W JIEKApCTBEHHBIE KYCTAapHUKHU, U
TpaBbl, Yb€ MHOT'000PA31E MOKHO OBLIO TAK)KE MCIOJIH30BaTh B KODMOBBIX IIE/ISX.

Mopckue M peIOHBIE IPOAVKTHI, 4 TaK)KE OTXOAbI UX IepepabdOTKu OoraTel
IIPOTEMHOM, MHHEPAJIBLHBIMU BEIIECTBAMU, HEOOXOOUMBIMH [UISI OO€ECII€UCHUS
MMOJIHOIIEHHOCTH  DPAIMOHOB JKUBOTHBIX M OTULBL. JI0OAaBKM  MOPCKOIO
MIPOUCXOXKACHUS 0071aJal0T aHTHOKCHIAHTHOM, DPAaAUO3alUTHONM aKTUBHOCTBIO,
MOBBIMIAIOT PE3UCTEHTHOCTh OPTAaHU3Ma K 3a00JIEBAHMSIM, TTOBBIIIAIOT UMMYHHYIO
cucTeMmy, yiaydmaroT Meraboiam3Mm. KopOukyna simonckas (Carbicula japonica)
o0JlajaeT MPOTHBOBOCHAIMTEIBHBIM, AHTHOKCHIAAHTHBIM JelcTBHEeM. YTO
KacaeTcsl JIeUeOHBIX CBOMCTB, TO €€ elIe Ha3bIBAIOT “MOPCKON ILeJaHuTe]b”.
MpimieyHasi TKaHb OSTUX MOJUIIOCKOB 3HAYUTEIBHO OTJIMYAETCS OT APYTUX
MOPETPOAYKTOB. Tak, Mo CpaBHEHUIO C PhIOAMHU, B MSICE MOJUTFOCKOB COJIEPIKHUTCS
B 5-8 pa3 Oouibllie YIJIEBOJOB, KOTOphIE ¢ OelKaMu WIM JIMIHAAMH O0paszyroT
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COCIMHCHUS, CIIOCOOHBIE CTHUMYJIUPOBaTh HMMMYHHYIO CHCTEMY 4YeJIOBEKa W
OKa3bIBaTh aHTWJIMIIEMUYECKOE JieHcTBUE. B TKaHAX MPUCYTCTBYIOT HaTypaibHbIC
BojopactBopumsie (B1, B2, B6, PP, C u ap.) u xupopactopumsie (A, E, O, K u
np.) BuramumHbl. KosmatHuk Bocrounblii  (Galega orientatis) oOmamaer
aHTUOAKTEPUAIBHBIM U IPOTHUBOBOCTIATIUTEbHBIM ~ ICUCTBUEM, TMOBBIIIAET
PE3UCTEHTHOCTh W YCTOMYMBOCTH OpraHu3Ma K 3a0osieBaHusM. B cocras
KO3JIATHUKA BOCTOYHOTO BXOAST BuTaMuHbl rpynnel C, P u B, dnaBoHOUIBI,
TyOUIIbHOE BEILIECTBO, C MOMOIIBIO €r0 MOKHO HOPMaJIU30BaTh OOMEH BEIIECTB.
[IBeTKH U JIUCThSI COEPKAT OPTAHUYECKUE KUCIOThI, CEMEHA COCTOSIT U3 caxapa,
JKUPHBIX Macen u ¢putocteponuao [1- 11].

Hens - pBimsgHMe KopOWKy/sl smoHckoi (Carbicula japonica) Ha
AUIIEHOCKOCTh Kyp-HECYIIEK B yCIOBUAX [ [pumMopckoro kpas.

Metoauka uccaenoBanmii. ChopMupoBaHo 1o 4 Tpymnmbl Kyp-HECYIIEK
(koHTpoJIbHAas M 3 ombITHBIE) IO 50 roJIOB B KaXXJA0W METOJOM aHAJIOTOB IS
UCCIIeIOBaHUs Kaxaou Jo0aBku. HaydHO-X0351ICTBEHHBIE OMBITHI IO BKIIOUEHUIO
HETPaTUIIMOHHBIX 100aBoK mmauchk 120 aueit (17 Henens).

HccnenoBanusi NpOBOAWIN MO CXEME, MPEACTaBICHHON B TabauIe 1.

Tabnuna 1 — Cxema uccjie10BaHus
Table 1 — Research schema

IIponomxu- | Konnue
HaumenoBanue no6aBku I'pynna TEJIBHOCTh CTBO Pauyon
OIbITA roJIOB
KOHTPOIE 1120 nmeii 50 OP*
Hast
. P+39
Myka 13 KOpOUKYIIbI | onbiTHasg | 120 gHeit 50 o Koia/g;KgO(;I:Be
simoHckoi - Carbicula T OP+5% B C(I))CTaBe
japonica 120 mueit 50 2
OIIBITHAs KOMOUKOpMa
Il . OP+7% B cocraBe
OIBITHAS 120 et 50 KOMOHMKOpMa
KOHIPOIL 1 190 neit 50 OP*
Hast
. P+19
Myka 13 KO3JIATHUKA | onibITHAS 120 gueit 50 O 70 B COCTaBe
KOMOHKOpMa
BoctouHOro - Galega T OP+2% B cocTase
orientatis 120 nueit 50 >
OTIBITHAs KOMOUKOpMa
Il . OP+3% B cocrase
OTBITHASI 120 et 50 KOMOHMKOpMa

*OP — ocHOBHOH palMOH, MPUHATHIN B X0351CTBE

PanmoHbl Kyp-HECyIIEK Kak B KOHTPOJBHOW Tpynne, TaKk U B OMNBITHBIX
rpynmnax Obuti cOaTaHCUPOBAHBI IO OCHOBHBIM MUTATEIILHBIM BEIIECTBAM.

Pesyabrarhl  ucciaenoBaHuii. B NOpOBEAEHHBIX — UCCIIEIOBAHUSX
YCTAHOBJICHO, YTO JI00ABKH MOPCKOTO M PACTUTEIBLHOIO MIPOUCXOKICHHUS OKa3aau
MOJIOKUTENIBHOE  BJIMSHUE HA SUIEHOCKOCTh Kyp-Hecymek. llapamnensHo
MPOAHAIM3UPOBAHBI PE3YJIbTATHl BAJIOBOTO KOJIWYECTBO SMI] B TMEPUOJ OIBITA.
BrusHre naHHbIX TOAKOPMOK Ha SIMIICHOCKOCTh TPEACTABJICHO B Tabnuiax 2, 3.
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Tabnuua 2 — BasoBoe npoussoactBo siul (N=50) npu BKII0OYEHUH MYKH U3 KOPOMKYJIbI
simoHckoii (Carbicula japonica)
Table 2 - Gross egg production (n=50) with the inclusion of flour from Carbicula japonica

Mecsin sifieKIaaKy / BO3pacT ['pynima
MITHIIBI, MEC. KOHTpoJIbHAs | | ombITHAs Il onbiTHAS 11l onbrTHAs

I[lepBelii / 5-6 532 562 563 581
Bropoii / 6-7 691 793 799 821
Tpernii / 7-8 725 884 892 906
UYersepTsiii / 8-9 863 974 997 1039
Hroro: 2811 3213 3251 3347

B % Kk KoHTpOIIO 100 114.3 115.7 119.0

SANEHOCKOCT, B OMNBITHBIX TpyMNMax ObUIa BBHIINIE, YeM B KOHTPOJIHHOM.
HauGomnbiee obmiee KoaudecTBO sAull ObUI0 mosydeHo B I ombITHOM rpynme u
COCTaBWJIO 3a HccaeayeMmbld nepuon 3347 suu. OTO NPEBBIATIO KOHTPOJIbHBIN
nokaszarenb Ha 19.0%. U3 Tabmuibl BUIHO, YTO B CpPEIHEM MPEUMYIIECTBO
ONBITHBIX Trpynn coctaBuino ot 14.3% mo 19.0%. PesynbraTel mccienoBaHwuii
MOATBEPAKIAAIOT HAIIM BBIBOJBI O TOM, YTO KOpPOMKYyJa SMOHCKas B COCTaBe
KOMOMKOPMOB OKAa3bIBACT IMOJIOKUTEIHHOE BIMSHUE HA SUIEHOCKOCTH IMTHUIIBI, T.
K. 00ecrieunBaeT Kyp-HECylIeK MUHEPAJbHBIMHU BEIIECTBAMU, OCIKOM, YIy4llaeT
O0OMEH BEIIECTB.

Tabmuna 3 — BanoBoe npousBoacTBo sul (N=50) npu BKJIYEHNH MYKH U3 KO3JIATHHKA
Bocrounoro (Galega orientatis)
Table 3 - Gross egg production (n = 50) with the inclusion of flour from the Galega

orientatis
Mecsi siiAniekIaaky / BO3pacT ['pynma
NITUIIBI, MEC. KOHTpoJbHas | | onmbITHAs Il oneITHAS 1l onpITHAS
[lepBsiii / 5-6 536 544 558 559
Bropoii / 6-7 681 774 779 790
Tpernii / 7-8 710 861 877 886
Yerseprsrii / 8-9 835 874 910 941
Hroro: 2762 3053 3124 3176
B % x KOoHTpOIIIO 100 110.5 113.1 114.9

Bxirouenue B cocTaB KOM6I/IKOpMa MYKH N3 KO3JIATHHKA BOCTOYHOI'O TAKIKC

ITOJIOKUATEINIBHO BIMSET HA AUIIEHOCKOCTh Kyp-HeCyIIeK Kpocca “Xancekc benbiin”.
OnbITHBIE TPYNIBI MPEBOCXOAWIN KOHTPOJIb B cpeaneM Ha 10.5-14.9%. Ucxons
13 TOJIYYEHHBIX JIAaHHBIX, MOXKHO CJI€JIaTh BBIBOJ O 11€JIECOO00PA3HOCTH BKIIFOUCHUS
JAaHHOM T00aBKH B KOMOMKOpPMA TSI Kyp-HECYIIIEK.

Bimstaue maHHBIX 100aBOK Ha SHIIEHOCKOCTh U BAJOBBIN COOP SHIl HATJISTHO
IIPEACTABIICHO HA PUCYHKaAX | 1 2.
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Pucynok 1 —BaJjioBoe npon3BOACTBO SIMII IPH HCNIOJIb30BAHUHM B KOMOMKOPMAaX KOPOUKYJIbI
_ snonckoi - Carbicula japonica
Figure 1 - Gross egg production when using Carbicula japonica in compound feed

KoanuectBo
AHI, IT.

3200 -
3100 -
3000 -
2900 -
2800 -
2700 -
2600 -
2500

I'pynobl Kyp Hecymek

&

PI/ICYHOK 2 —BaJjioBoe MPOU3BOACTBO SAUIl IPHU UCITOJB30BAHUH B KOMGHKOpMaX
_ KO3JIATHHKA BocTouHoro - Galega orientatis _ _
Figure 2 - Gross production of eggs when used in compound feeds of Galega orientatis

O BnusiHMM 100aBOK Ha SHUIEHOCKOCTb MTHULIBI HEJb3S CYIUTh TOJBKO I10
BAJIOBOMY KOJIMUECTBY CHECEHHBIX sWIl. KOMIUIEKCHBIM IOKa3aTesieM SIMYHON
NPOAYKTUBHOCTH SIBJISIETCS IMUHASI Macca. DTOT MOKa3aTellb YYUTHIBAET HE TOJIBKO
SIMIIEHOCKOCTh, HO ¥ Maccy siiilia, T0 HEMY MOKHO 0o0Jjiee MOJHO CYAUTh O STUYHOM
NpOAYKTUBHOCTH. [laHHbIE MTpeacTaBlIeHb! B Ta0nuLe 3.

Hcnonp30BaHne  KOPMOBBIX  J100aBOK  MOPCKOTO M PacTUTEIBHOIO
IPOMCXOXKACHUS TOJ0KHUTEIbHO TMOBIMAJIO Ha KOJMYECTBO SIMUHOW Macchl. 3a
BpeMs OIbITa HauOOJbIlIee KOJMYECTBO SIMYHOM Macchl Obuto moiyuyeHo B |1
OTBITHOW TpyNIe, KOTOPOM CKapMIIMBAJIM KOPOUKYITY AMOHCKYIO B 03¢ 7%, 4TO
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cocraBwio 212.1 kr wim 31.2% mno cpaBHeHHIO ¢ KOHTpojieMm u 206.8 Kr wiu
30.2% npu BKIIIOYEHUU B KOMOMKOpPMa KO3JISITHUKA BOCTOYHOTO B J103¢€ 3%.

B pe3ynbTaTe MpOBENECHHBIX HUCCIEAOBAHUM BUIHO, 4TO Macca suil B |11
OMBITHOW Trpynme Beimie 65 T, CIeAOBaTelIbHO, COOTBETCTBYET KaTeropuu
“oTOOpHBIE” U AACT JAOMOJHUTEIbHYIO MPHUOBLIBL IIPU PeaTH3alIUH.

Tabnuna 4 — KoinyecTBO AMUHOM Macchl 32 mepuoj onbita (N=50)
Table 4 - The amount of egg mass for the period of the experiment (n=50)

[Toka3aTenb [pynma
xoHTponbHast | | onbitHas | [l onbithas | 111 onbiTHAs
Myka 13 KOpOUKYJIbI SITOHCKOM
BasioBoii cO6op suir, mT. 2807 3131 3144 3229
Macca siiina, r 57.6 59.1 59.4 65.7
KonnyecTBO AMYHOM MaccChl, 161.7 185.0 186.8 212.1
KT
B % x kKoHTpOIIIO 100 114.4 115.5 131.2
Myka U3 KO3JISITHUKA BOCTOYHOTO
BayoBoii cO6op suIl, mT. 2762 3053 3124 3176
Macca siina, r 57.5 59.0 59.7 65.1
KonnuecTBO SIMYHOI Macchl, 158.8 180.1 186.5 206.8
KT
B % x kKoHTpOIIIO 100 113.4 117.4 130.2

Jis Toro 4toObl OMPENENNUTh SKOHOMHUYECKUN 3P EKT OT NpUMEHEHUs
JTAHHBIX KOPMOBBIX J00OABOK, HAMU ObUIM IIPOBEICHBI MPOU3BOIACTBEHHBIE OMBITHI.
[IpousBoACTBEHHAss NpPOBEpPKAa IMPOBOJAMIACHE B TOM XK€ XO3AKCTBE, IOTOJOBBE
ntuibl coctaBisuio 1000 To0B B KaXJI0H TpyIine, Bcero ObLI0 chOPMUPOBAHO
TpU Tpynmnbl (KOHTPOJIbHAsE M JABE omnbITHbIE). [IpomomkurensHOcTh ombiTa 60
nHel. Pe3ynbTaTsl IpUBEIEHBI B TAOTUIIE O.

Tabnuma 5 — IxoHoMuYeckast 3G (PeKTUBHOCTH BKJIIOYEHU KOPMOBBIX 100aBOK
Table 5 - Economic efficiency of the inclusion of feed additives

['pynna
I | onibITHAS Il ontbrTHAS
oKazareJb
KOHTpOJIbHAs (KOopOuKyna | (pacTuTelbHa
ATIOHCKAs) s 100aBKa)

IToromosne, TouI. 1000 1000 1000
[TpogOKUTETHHOCTD OTIBITA, JIH. 60 60 60
BasioBoe mpon3BOACTBO SIHII, IIT. 47901 52784 52402
Peanm3anmonHas 1eHa 1 gecsTka sil, pyo. 60 60 60
[TpuObLIb OT peanu3alyy Sull, pyo. 287406 316704 314412
Ilena no6aBku, pyo. - 2040 1412.9
JlonoaHUTENbHAs TPUObUTE TPEANPHUATHS OT ) 27958 25503.1
BKJIFOUEHUS J0OABKH, pyO. (Ha BCE MOTOJIOBBE) '
JlononHuTeNbHAS TPUOBUTH MPEATIPUATHS OT ) 273 25 6
BKJIIOYEHHUS J00aBKH, py0. (Ha OJTHY TOJIOBY) ' '

3akJjIl0ueHue. PC3YJ'IBT3TBI IMPOMU3BOACTBCHHBLIX OIIBITOB IIOKa3ajlin, 4YTO

KOPMOBBbIE  J0OaBKU
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HPOYKTUBHOCTh KYP-HECYIIEK M DKOHOMHYECKHE TMOKa3aTenau. Tak, Hampumep,
IIpH BKIIIOUEHHH MYKH M3 KOpOHMKYyIbl simoHcko# (Carbicula japonica) B coctas
KOMOHKOpMa 3KOHOMHUYECKHU 3PdekT coctaBuin 27.3 py0. B pacyeTe Ha OJIHY
rOJIOBY, IpY J100aBICHUM MYKH U3 KO3JIsiTHHKA BocToyHOTO (Galega orientatis) —
25.6 py0. Ha OAHY T'OJIOBY.
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Conooyn B.U., Amarxoeéa T.B. DdGhexKTHBHOCTh TEXHOJOTHH mpsiMoro moceBa mox | 101 76-81
3€pHOBBIE KYyJIBTYPHl B 3aBUCHMOCTH OT TMPEIINICCTBEHHHKOB W (OHOB OCHOBHOM

00pabOTKHU MOYBHI

Solodun V.I., Amakova T.V. Efficiency of direct sowing technology for grain crops

depending on the predecessors and backgrounds of the main tillage
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industry).

3. Deputy the editor-in-chief determines the correspondence of the article to the journal's
profile, design requirements and sends it for reviewing to a specialist (doctor or candidate of
sciences) who has the scientific specialization closest to the topic of the article.

4. Terms of reviewing in each case are determined by the deputy. editor-in-chief, taking
into account the creation of conditions for the fastest possible publication of the article.

5. The review should cover the following issues:

- whether the content of the article corresponds to the topic stated in the title;

- how much the article corresponds to modern achievements of scientific and theoretical
ideas;

- whether the article is available to readers for whom it is designed in terms of language,
style, location of the material, visibility of tables, diagrams, figures, etc.;

- is it expedient to publish the article taking into account the scientific literature previously
released on this issue;

- what exactly are the positive aspects, as well as disadvantages; what corrections and
additions should be made by the author;

- conclusion about the possibility of publication of this manuscript in the journal:
“recommended”, “recommended taking into account the correction of the deficiencies noted by
the reviewer” or “not recommended”.

6. Reviews are certified in accordance with the procedure established by the institution
where the reviewer works.

7. In case of rejection of the article from publication, the editorial staff sends the author a
reasoned refusal.

8. An article not recommended by the reviewer for publication will not be accepted for
reconsideration. The text of the negative review is sent to the author by e-mail, fax or regular
mail.

9. The presence of a positive review is not a sufficient reason for the publication of the
article. The final decision on the expediency of publication is made by the editorial board.

10. After the editorial board has made a decision on the admission of the article to
publication, Deputy. the editor-in-chief informs the author about this and indicates the
publication time

11. Reviews are stored for at least 5 years in paper and electronic versions and can be
provided to the Ministry of Education and Science of the Russian Federation upon request.
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The order of consideration of articles

1. By submitting an article for publication, the author thereby agrees to post its full text on
the Internet on the official websites of the scientific electronic library (www.elibrary.ru) and
“Journal of Bio-Sciences”.

2. Articles are accepted according to the established schedule:

- in No. 1 (February) - until November 1 of the current year;

- in No. 2 (April) - until December 1 of the current year;

- in No. 3 (June) - until February 1 of the current year;

- in No. 4 (August) - until March 1 of the current year;

- in No. 5 (October) - until April 1 of the current year;

- in No. 6 (December) - until May 1 of the current year.

In exceptional cases, by agreement with the editorial board, the deadline for submitting an
article to the next issue may be extended by no more than three weeks.

3. Received articles are considered by the editorial board within a month.

4. The editorial board is authorized to send the article for additional reviewing.

5. The editorial board is authorized to carry out scientific and literary editing of the
received materials, if necessary, reduce them in agreement with the author, or, if the subject of
the article is of interest to the journal, send the article to the author for revision.

6. The editorial board reserves the right to reject an article that does not meet the
established design requirements or the subject of the journal.

7. In case of rejection of the submitted article, the editorial board gives the author a
reasoned opinion.

8. The author(-s) within 7 days receive a notification about the received article. A month
after the registration of the article, the editorial office informs the author(-s) about the results of
the review and about the plan for publishing the article.

Detailed information on the design of articles can be obtained by e-mail:
nikulina@igsha.ru tel. 8 (3952) 2990660, 89500885005.
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TpedoBanus
K CTaThfAM, My0JIMKYeMbIM B HAYYHO-TIPAKTHYECKOM KypHaJe
“Bectuuk UpI'CXA”

YcaoBust onyoIMKOBAHUS CTATHH

1. CraTbu IOJKHBI COJEP)KaTh PE3yJbTaThl HAYYHBIX MCCIEIOBAaHUM, TEOPETUYECKUE,
NpakTU4YecKue (MHHOBAIMOHHBIC) Pa3paOOTKH, TOTOBBIC JJS WCHOJIB30BAHUS U SIBISIOLIHECS
aKTyaJIbHBIMH  (BOCTpeOOBaHHBIMM) Ha COBPEMEHHOM JTalleé Hay4yHOTO pa3BUTHA, JUOO
NPECTaBIATh HAYYHO-TI03HABATEIbHBIH WHTEPEC, COOTBETCTBOBATh OCHOBHBIM HAIPABICHHIM
KypHaa.

2. CoOTBETCTBOBATH MPEIBABISEMBIM IPaBUIIaM 0()OPMIICHUSI.

3. lnsa aBTOpOB, KpOME CTYICHTOB, ACIHUPAHTOB M MAaruCTPaHTOB OYHOM M 3a04YHOMN
¢dopmbl 00ydeHUs, YCIOBHEM IYOJUKAIlMM CTaTel sBisgercs rogosas noamucka — 1500 pyo.,
IIPU TOM 00BEM CTaThH HE JOJDKEH MpeBbIIaTh § cTpaHull. Ynciio aBTOpoOB B cTaThe — HE OoJiee
ISITH.

4. Odopmnenne noamucku uepe3 Oyxranreputo Upkyrckoro 'AY (MHH 3811024304
KIIIT 382701001 Y®K mno MHWpkyrckoit obmactu (PI'BOY BO Hpkyrckuit ['AY
JI/C4.20346X05770) BAHK: TPKI[ I'Y BAHKA POCCHU mo MPKYTCKOM OBJL .
HNPKYTCK BUK 042520001 P/CY 40501810000002000001, KBK 00000000000000000130,
OKTMO 25612440, OI'PH 1023801535658 (3a romoByi HOJMHMCKY »XypHana ‘“BecTHuK
UpI'CXA”).

5. ABTOp MOKET OIyOJUKOBATH JBE CTaThU B TOJ CAMOCTOSTEIHHO UJIM B COABTOPCTBE.

6. IlocTynuBImKe B pelakIMIO W TPUHATHIE K MyOJIMKAMW CTaThbU HE BO3BPAILAOTCS.
Penakuus mpenamonaraeT aHOHMMHOE PEIEH3UPOBAaHUE, MUMEET MPaBO OTKIOHITH CTaThbU, HE
COOTBETCTBYIOIIIME BBIIICYKAa3aHHBIM TPEOOBAHUAM M OCHOBHBIM HAyYHBIM HAalpaBJICHUSIM
KypHaa.

7. 3a $aKTOJOTHUECKYIO CTOPOHY CTaTeH, IOPHINYECKYIO K HHYIO OTBETCTBEHHOCTh HECYT
aBTOPBI.

Ha orneabHoil cTpanmue npenocrasisiercss nHdopmanus o0 aBTope: (pamumus, nMms,
0TYECTBO (IIOJHOCTBIO) HA PYCCKOM sf3bIKE, (paMUIMsI W MHULMAIBI HA AHIJIMHCKOM S3BIKE,
y4eHas CTEeNeHb, y4YE€HOEe 3BaHUeE, JOHKHOCTh, TenedoH, e-mail u aapec opranmuzanuu (c
yKa3zaHHEM [OYTOBOT'O MHEKCA).

IIpaBuia opopmiienus craTen

1. Crarbs HampaBisieTcsl B peAaKkIlUio XKypHama 1o aapecy: 664038, Upkyrckas 061acts,
Hpxyrckuii paiioH, . Monoaexssiii, ®I'bOY BO “Upkyrckuil rocy1apCTBEHHBIN arpapHbIi
yHuBepcutTeT uMeHu A.A. ExeBckoro”, “Pegakius HaydHO-IIPaKTUYECKOTO KypHaia “BecTHuk
Npl'CXA” nnu no e-mail: nikulina@igsha.ru, ten. 8(3952)237330, 89500885005.

2. CraTps mpeacTaBiseTcs B OyMa)KHOM BHJIC M Ha JJIEKTPOHHOM HocuTene (mo e-mail
WIM Ha 3JEKTPOHHOM Hocutene) B ¢opmare MicrosoftWord. BymakHblii BapHaHT I0JIKEH
MOJIHOCTBIO COOTBETCTBOBATH 3JeKTpoHHOMY. [Ipn Habope craThu HEOOXOIMMO YYUTHIBATH
cienyomiee: popMaTUpoBaHUE MO IIUPUHE; TOJIS: ClIpaBa U cieBa — o 23 MM, octanbHble — 20
MM, ab3anHbIi oTcTyn — 10 Mwm.

3. Tekcr craThbu AOMKEH OBITH TIIATENBHO BBIYMTAH U TOANUCAH aBTOPOM, KOTOPBIHA
HECET OTBETCTBEHHOCTh 32 HAYYHO-TEOPETUUECKHUM YpOBEHb MyOIMKYEMOTO MaTepuania.

4. Hymepanus cTpaHull o0s3aTeNbHa.

CTpyKTypa cTaThH:

1. VuauBepcanbHblii AecsatuuHblii kox (YK) pa3memiaercs B JIeBOM BEpXHEM YIIIY:
MOJTY’KUPHBIN mpu@T, pazmep — 12 0r.

2. HaszBanue crarbu (ITPOIITMCHBIMU BYKBAMM), nonyxupssiid mpudt, 14 keris,
MEXCTpOUHBIA nHTEpBaI — 1.0.

3. ®damunus, UMs, OTYECTBO aBTOPA, MOMYKUPHBIA MPUPT, 12 Kerib.
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4. Ha3zBanue opranusanuu, kagenpsl, 12 keriab, MexcTpodHblil nuatepsai — 1.0.

5. AHHOTaMs CTaThu JOJHKHA OTPa)kaTb OCHOBHBIE MOJIOKEHUSI pa0OTHI U COAECPKATh OT
200 ot 250 cnos, mpumepno 2000 3nakoB (mpudt — Times New Roman, pasmep — 12 mr,
unrepsan — 1.0).

6. Tlocime aHHOTalMM pacnojaratoTcs KiodeBble cioBa (mpudt — TimesNewRoman,
KypcHB, pazmep — 12 mrt.).

7. Jlanee: myHkTHI 1, 2, 3, 4, 5, 6 1y0OnupyrOTCS Ha aHTJIMACKOM SI3BIKE.

8. OcHoBHo#i Tekcr crathu — mpudt Times New Roman, pasmep — 14 nr.,
MEXCTpOUHBIA uHTEepBa — 1.0 mr. B Tekcre craThu aBTOp C)KaTO W YETKO H3JIaraeT
COBPEMEHHOE COCTOSIHME BOIIpOCa, ONKHCAaWe METOAMKH MCCIEIOBaHUS M  OO0CYXJCHHE
MOJYYCHHBIX PE3YJIbTATOB; 3arjaBHe CTaTbH JIOJDKHO MOJHOCTBIO OTPa)XaThb €€ COJACpKAHUE;
OCHOBHOH TEKCT O3KCHEPUMEHTAIbHBIX CTaTeil HEOOXOAMMO CTPYKTYpHUPOBATh, HCIOIb3YA
MOJ3arOJIOBKA COOTBETCTBYIOIIMX Pa3/eNioB: OOBEKTHl M METOMABI, SKCIEPUMEHTAIbHAsL YacTh,
pe3yJbTaThl U UX 00CYXK/IeHUE, BBIBOBI.

9. WmmocTtpanuu K craThe (MIPU HATUYHH) TPEIOCTABISIOTCS B AJICKTPOHHOM BHJIE,
BKIIIOUEHHBIE B TEKCT, B CTaHIApPTHBIX rpaduueckux ¢opmaTax ¢ 00sA3aTeIbHBIM
MOJIPUCYHOYHBIM Ha3BaHUEM.

10. Tabmuupr HaOuparoTcs B pemaktope WORD — 12 kernb, Ha3BaHUE TaOIHIIBI
HOJTYKHUPHBIM IIPHPTOM.

11. ®opmynbl U cnienHanbHbIe CUMBOJIBI HAOUPAIOTCS C MCMOIH30BAHUEM IMYHKTa MEHIO
CumBou u penakropa Gpopmys MS-Equation 5.0.

12. B koHue craThu pa3MeniaeTcss CHUCOK JHUTepaTyphl (1Mo andaBuUTy) Ha PYCCKOM
s3bIKe, 12 Kerib, MeXXCTPOUHbIA HHTEpBal — 1.0; B TEKCTE YKa3bIBAE€TCS CCHUIKA C HOMEPOM.

13. [anee — TpaHCcIUTEpalLKs BCETO CIUCKA JIUTEPATYPHIL.

14. Ccbiku Ha IUTEpaTypy NPUBOAITCS B TEKCTE B KBaPATHBIX CKOOKAX.

15. bnaromapHocTh(M) UM yKa3zaHue(s) Ha KaKUe CPEACTBA BBIMOIHEHBI MCCIIEIOBAHMUS,
MIPUBOJIATCS. B KOHIIE OCHOBHOTO TeKCTa rmociie BeiBOoB (mpudt Times New Roman, pazmep —
12 oit.).

16. Oopmnenue rpaduko u Tadbmui cornacuo cranaapty (FOCT 7.1 - 2003).

17. Csenenust 00 aBTOpe(ax): haMumausi, UMs, OTYECTBO (IIOJHOCTHIO), yueHasl CTEINEHb,
y4eHOe 3BaHHWE, JIOJKHOCTh, MECTO Pa0OTHI (MECTO y4eObl MM COMCKATEIhCTBO), KOHTAKTHEIC
TenedoHbl, e-mail, MOYTOBBINA HHACKC U apec YUPEKICHUS.

ConposoaurteabHble JOKYMEHTHI K CTaTbe

1. 3agBnenue oOT uMeHM aBTopa (POB) HAa HMs TJABHOTO pEIaKTopa Hay4YHO-
npaktudeckoro kypHana ‘“BectHuk HMpI'CXA wnnm B pemakuuioo HayyHO-NPAKTUYECKUX
)KypHanoB Upkyrckoro ['AY.

2. Ha xaxnayro craTblo 0O0s3aTeNbHbl JBE pELEH3UH (BHYTPEHHSsS M BHEIIHsA),
COCTABJICHHBIE JOKTOPOM HJIM KaHAUJATOM HAyK [0 HAIpPaBJICHUIO HMCCIECIOBAHWM aBTOpa.
Penien3un 00OCHOBBIBAIOT HOBU3HY M aKTYalbHOCTb HAY4YHOM CTaThH, JOTMKY M HAy4HOCTb
U3JIO)KEHUSI TEKCTa, apryMEHTHUPOBAHHOCTb BBIBOJOB U 3aKJIIOYEHMH, BKJIIOYAaeT B ceds
PEKOMEHJAlMA DPELEH3EHTa II0 OTHOIICHWIO K CTaThe. PeneHsum 3aBepsiorTcs Ie4aThblo
COOTBETCTBYIOILIETO YUYpEXKIAeHHs (OpraHu3aluu), MOJAMNUCH PEIEH3EHTOB IOJCTBEPKIAeTCs
HAYaJIbHUKOM YIIPABJIEHUS [IEPCOHAIOM U COAECPKUT J1aTy €€ HalMCAHUS.

3. 3akmodyeHne opraHm3anuu, rae pabortaer (10T) aBTOp (pBI), O BO3MOXKHOCTH
ONyOJIMKOBAaHUU MAaTEpPHAJIOB B OTKPBITOI MeYaTH B HAyYHO-NIPAKTUYECKOM XKypHaie “BecTHuk
Upl'CXA”, 3aBepeHHOE NeYaThio U MOJIUCAHHOE JIUIIOM (PYKOBOJAWUTEIEM) OpraHU3alluu, Il
pabotaeT aBTOp (bI).

4. JInsi acmMpaHTOB M COWCKATeNed yYEeHOW CTENeHW KaHIWJaTa Hayk HeoOxoamma
pEKOMEH1alus, MOANUCAHHAS JIMIIOM, MMEIOLIMM YYEHYIO CTENEHb M 3aBEpEHHas I€4aTblo
yupexaeHus. B pekoMeHzanuu oOTpakaeTcs aKTyalbHOCTh pacKpbIBaeMOMl mpoOJieMbl,
OLICHMBAETCS HAy4YHbI YPOBEHb IPEACTABIECHHOIO MaTepuaja M JEJalTCs BBIBOJBI O
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BO3MOYKHOCTH OIYOJMKOBAHUS CTaTbU B HAYYHO-TIpaKTHYECKOM xypHaie “Bectauxk UpI'CXA”.
5. Bce BblIenepevrciIeHHble JOKYMEHThl B OTCKAHUPOBAHHOM BUJE MPEJOCTABIISAIOTCS B
penakumto o e-mail: nikulina@igsha.ru.

Perucrpanus crareu
1. TlocrynuBmias cTaTbs perucTpUPYETCs B OOLIMM CIUCOK IO AaTe MOCTYIUICHUS.
2. Astop(pl) M3BEHIAOTCS MO €-mail UM MO0 KOHTAKTHOMY TeleOHY O MyOIMKaiuu
cTaTbu(ei) B COOTBETCTBYIOIIEM BBIITYCKE.
3. 3aMm. Ir1aBHOTO peJakTopa B TEUECHHE 7 JAHEH YBEAOMIIIET aBTOPa(OB) O MOIYYECHUH
CTaTbH.

IHopsinok peneH3upoBanus crarei

1. Hayunble cTaTby, NOCTYIUBIIME B PENAKIIMIO, IPOXOAAT PELIEH3UPOBAHUE.

2. ®OpMBI pEIICH3UPOBAHUS CTATCH

— BHYTpEHHSIs (pELIeH3UPOBaHUE PYKOMUCEN CTaTe! WICHAMH PEJaKIIMOHHON KOJIETHH);

— BHemHss (HampaBlIeHHE Ha PELEH3UPOBAHME PYKOMHUCEH CcTaTel BeayIlIUM
CIEIHaJINCTaM B COOTBETCTBYIOLIEH OTpacin).

3. 3aM. TIaBHOTO peAaKTopa OIpelessieT COOTBETCTBUE CTAaThbU MPOGUII0 >KypHaia,
TpeOOBaHUAM K O()OPMIICHUIO U HAIIPABIISIET €€ Ha PEIIEH3UPOBAHUE CIICIUATUCTY (JOKTOPY WIIH
KaHIUAATy HayK), UMeroIIeMy Harbosiee OJIM3KYI0 K TeME CTaThU HAYYHYIO CHEI[HAIN3AIIHIO.

4. Cpoku peleH3upoBaHus B KAKIOM OTJECIBHOM ClIy4ae ONPEAEIOTCS 3aM. IJIaBHOIO
pelaKkTopa ¢ yueToM CO3JaHusl YCIOBUMN 11 MAaKCUMaJIbHO ONEPaTUBHOM MyOIUKallUK CTAaThH.

5. B penieH3un JOKHBI OBITH OCBEIIEHBI CIICAYIONINE BOTIPOCHI:

— COOTBETCTBYET JIU COJIEPKAHUE CTAThU 3asBICHHOW B HA3BAHUU TEME;

— HAaCKOJIbKO CTaThsl COOTBETCTBYET COBPEMEHHBIM JOCTHKEHUSIM HAyYHO-TEOPETUUECKUE
MBICJIH;

— JIOCTYIIHA JIM CTaTbhsl UATATENIIM, HA KOTOPBIX OHA PAacCUMTaHa C TOYKU 3PEHUS S3bIKA,
CTHJISL, PACTIONIOKEHHS MaTepHalia, HarJsIIHOCTH Ta0Jull, AUarpaMM, PUCYHKOB U T.1I.;

— nenecooOpa3Ha Ju MyOJUKAlUg CTaTbU C yYETOM paHee BBINYILEHHOW MO JaHHOMY
BOIIPOCY HAYYHOH JIUTEPATYPHI;

— B Y€M KOHKPETHO 3aKJIH0YaIOTCs TOJ0KUTENbHBIE CTOPOHBI, a TAKXKE HEIOCTATKH; KaKHe
WCIIPABIICHUS U IOTIOJHEHHS IOJKHBI OBITh BHECEHBI aBTOPOM;

— BBIBOJ O BO3MOXXHOCTH ONYOJMKOBaHMSI JAaHHOW pPYKONUCH B JKypHaie:
“pexomMeHayeTcs”’, “peKOMEHIYeTCsl C YYETOM HCHPABICHUS OTMEYEHHBIX pELEH3EHTOM
HEJ0CTaTKOB” WU “HE pEKOMEHAYeTCs .

6. PerneHsun 3aBepstoTcs B MHOpPs/IKE, YCTAHOBJIEHHOM B YUYpPEXJIEHHUH, Tle paboTaer
PELIECH3EHT.

7. B cnyyae OTKJIOHEHHUS CTaTbd OT MYyONUKALMM PEJaKlUs HampaBiseT aBTOPY
MOTHUBHPOBAHHBIN OTKa3.

8. Crarbs, HE pPEKOMEHJOBaHHas pEIEH3eHTOM K MyOJINKaluu, K MOBTOPHOMY
PacCMOTPEHUIO He NMpUHUMAaeTcs. TeKCT OTpUIATENIbHON pPEeLieH3UH HaIpaBlIIeTCs aBTOpYy IO
AIIEKTPOHHOM 1MoYTe, (PaKcOM UM OOBIYHOM MOYTOH.

9. Hanuuue mOJOXKUTEIBHON pPEEH3UH He SBISETCS TOCTaTOUYHBIM OCHOBAHHEM st
nyonukanuu  cratb. OKOHYATeNbHOE pelleHHe O  IeecO00pa3sHOCTH  MyOIMKanuu
IIPUHUMAETCS PEAAKIIMOHHOMN KOJUIETHEN.

10. Tlocne mpuHATHS PEIKOJUIETHEH pelIeHUs O JOMyCKe CTaThH K MyOJIUKAIIUU 3aM.
[JIaBHOTO peJakTopanHdopMupyer o0 3TOM aBTOpa M YKa3bIBaeT CPOKU MyOJIUKALINH.

11. Petien3uu XxpaHaTcsa HE MEHeEe 5 JeT B OyMa)XHOM M DJIEKTPOHHOM BapHaHTaX U MOTYT
OBITH TpeI0CcTaBICHBl B MUHHCTEPCTBO 00pazoBanus U Hayku PD mo 3ampocy.

158



IMopsinok paccMoTpeHus craTei

1. IlpencraBnsst cTaThlo AS MyOJWKALlMM, aBTOP TEM CaMbIM BBIpA)XKAaeT COIJIAaCHE Ha
pasMelleHre IOJHOTO €€ TeKcTa B ceTH VHTepHeT Ha o¢HIMaNbHBIX CailTaX Hay4dHOU
3JIEKTpOHHOM OMOIMoTeKkn (Www.elibrary.ru) u Hay4HO-IPaKTHYECKOTO >XypHaja ‘“‘BecTHukK
Npl'CXA”.

2. CraTbu NPUHUMAIOTCA MO0 YCTAHOBJICHHOMY IpaduKy:

—B Ne 1 (beBpanb) — 1o 1 HOSIOps TEKyIETo roja;

—B Ne 2 (anpenb) — 1o 1 mekabps TEKyIIero roaa;

— B Ne 3 (utonb) — 110 1 deBpans TEKyIero roja;

—B Ne 4 (aBrycrt) — 1o 1 mapra TeKyIero rojaa;

—B Ne 5 (okTs10ps) — 710 1 anpens TeKyero roaa;

— B Ne 6 (mexabpp) — 10 1 Mast TeKyIiero roja.

B uckiIrounTeNbHBIX Chy4asiX, MO COTJIACOBAHHUIO C pPENaKIMEed, CPOK MpHeMa CTaThH B
OnvKaiiiuii HoMep MOXeT ObITh NPOJIJIeH, He OoJiee, YeM Ha TPU HEeTH.

3. IlocTynuBIIME CTaTbU pacCMaTPUBAIOTCA PENAKIIMOHHON KOJUIETHEHN B TEUEHHE MECsLa.

4. PenmakuvoHHas KOJUIETHS IPAaBOMOYHA OTMPABUTh CTAaTbl0 HA JIOMOJHUTEIHHOE
peLEeH3UPOBaHNUE.

5. PepmakuuoHHas KoOJJIETHS TMPABOMOYHA OCYIIECTBISTh HAyYHOE M JIUTEPATypHOE
peNaKkTUpOBaHUE IMOCTYNHMBIIUX MAaTEpHAJOB, MNpPHU HEOOXOAWMOCTH COKpam@arh WX IO
COTJIACOBaHUIO C aBTOPOM, OO, €CIIM TeMaTHKa CTaThU MPEJCTaBIsIeT UHTEpEC Ui KypHaa,
HAINpaBJIATh CTaThIO Ha TOPabOTKY aBTOPY.

6. PenmakuuoHHass KOJJIETHS OCTaBJISE€T 3a COOOW MpaBO OTKIOHUTH CTaThlO, HE
OTBEYAOIIYI0 YCTAaHOBICHHBIM TPEOOBaHUSIM O(POPMIICHHS WIIA TEMAaTHKE JKypHaJIa.

7. B cinyyae OTKIIOHEHMS MPEACTABICHHOW CTaThU PEJaKIMOHHAS KOJUIETHS JaeT aBTOPY
MOTHBUPOBAHHOE 3aKITIOUCHHE.

8. ABTOp(pBI) B TeueHHe 7 IHEH MOIy4yaroT YBEIOMIICHHE O MOCTYMUBIIEH cTaTthe. Uepes
MECAIl TIOCJIe PETUCTpalli CTaThbU, pEJaKIMs COoOoOHIaeT aBTOpy (paM) O pe3yibTaTax
PELeH3UPOBaHUS U O TUIaHE MyOIMKAINHU CTAaThU.

[MogpoOuyo wuHpOpMaIK0 00 OoGOpMIIEHHH CTaTeil MOXHO MMOJy4uTh 1Mo €e-mail:
nikulina@igsha.ru rem. 8(3952)2990660, 89500885005.
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Texunyeckuii pegakrop — M.H. [lonkoBckas
JlutreparypHublii penakrop — B.1. Tecns
IlepeBon — I1.I'. AcasiixaHos

JIumeH3ust Ha U3/1aTEIbCKYIO JIEATEIIBHOCTh
JIP Ne 070444 ot 11.03.98 1.
Jata Beixoga: 29.12.2020
IMoxmnucano B euats 14.12.2020
VYen. neu. 1. 10.
Tupax 300. 3aka3 Ne 3111.
Ilena cBoOOTHAS.
AJpec penakiuu, u3iaTens, Tunorpaduu:
664038, Poccust, Mpkyrckas o0:1., pkyTckuii paiioH, 1. MOJIOIEKHBIH.

160



