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IHosyuyeHue ceMsIH KJieBepa JIyroBoro
B Huzxknem IoBoJiKbe NP OpoLICHUH

H. W1. Bypuesa'*’, E. V1. Monokanuesa'

'BcepoccuiicKnit Hay YHO-MCCTIe0BATeNbCKUIT MHCTUTYT OPOIIaeMOro 3eMiefenus, Borrorpan,
Poccusa

“E-mail: burtseva.ni58@yandex.ru

Annomayus. Ilenb1o IPOBEICHHOTO SKCIIEPUMEHTA SIBIISUIACH pa3pab0TKa TEXHOJIOTUH BO3/IEIbIBAHHS KIEBEpa JIy-
TOBOTO TIPH OPOILICHUH IJISl OMyYCHNUS TUIAHUPYEMBIX ypokaeB ceMsH B ycioBusix Hipkaero IToBomkbst. MeToabl
Hcc1e10BaHui. 3aKia/IKy MOJIEBBIX ONBITOB, YUETHl M HAOIIONECHUS TPOBOIMIN B COOTBETCTBUH C OOIICPUHITBIMU
METOAMKAMH OIBITHOTO /iesia. B pe3ysibTare ucciieqoBaHmii ObUI0 YCTAHOBICHO, YTO CYMMapHOE BOIONIOTPEOICHUE
MOCEBOB KJIEBEpa M3MEHSUIOCH 110 TO/laM *KHU3HU TPABOCTOS M 3aBUCEIIO OT 33JJaHHOTO MIPEANOINBHOTO [OPOTa BlIakK-
HocTh TouBkl. CaMbiM BBICOKHM (3,6-3,9 1 Thic. M?/ra) OHO OBIIO B BapHaAHTax C MOMepKaHneM 70-IPOICHTHOTO
MPEOIMBHOTO MOPOTa, CaMbiM HU3KKM (2,7-3,1 Thic. M*/ra) — B BapuanTax ¢ 60-TPOIIEHTHBIM ITOPOTOM BIIaXKHO-
ctu. [Ipn muddepernnanim BIaXHOCTH MO (pa3aM pa3BUTHS CyMMapHOE BOAOTOTPEOICHNE H3MEHSIIOCH OT 3,1 110
3,5 TIc. M*/ra. JloJst OpOCHUTENBHOMN BOBI B CTPYKTYPE CyMMAapHOTO BOJONOTPEOICHHUS COCTABISUIA 110 BAPHAHTAM
ombita 60,6-72,7 %. Ilnomans IUCTHEB 3aBHCENA OT BOJHOTO M IMMHUTATEIHHOTO PEKUMOB TTOUBBI: MaKCHMAIBHBIX
BEJINYMH OHA JOCTUTAJa B BAPHAHTaX ¢ 70-IIPOLEHTHBIM MPEANOINBHBIM IOPOTOM BIIQ)KHOCTH M BHECEHHEM yno0pe-
Hui. ITo cpaBHEHHIO ¢ HapacTaHWEM OHMOMAacChl CEMEHHAs! IPOYKTUBHOCTD KJIEBEPA B MEHBIIIEH CTEIIEHH 3aBHCENa
OT ()OTOCHHTETHUECKOTO TIOTEHIINANA 1 ACCUMIIIIIMOHHOM oBepxHOCTH. Hanbosee BrICOKHE ypokau ceMsiH ObLTH
c(hopMHpPOBaHBI B BApHAHTAX C YIyUYIICHHBIM ()OHOM NMHUTAHUS W MOIACpKaHueM TU(PPEpEeHINPOBAHHOTO PEKUMA
opomenns — 280—-730 kr/ra. HakoreHne KieBepoM 3HAYUTEIFHOTO KOJMYECTBA KOPHEBOW MACChI MOJIOKHUTEIBHO
CKa3bIBAJIOCh HA YIYYIICHUH JKOJIOTHYECKOTO COCTOSHHS OPOIIAEMOr0 Y4acTKa: yIydIlaJnch BOTHO-(pru3ndeckue
CBOICTBA [TOYBbI, HAKAIUIMBAJIUCH B HEW NUTarebHble BellecTsa. Hayunas HoBu3Ha. B ycnosuax Huxuero IloBoi-
JKbsI BBISIBJICHA 3aBUCUMOCTb CEMEHHON NMPOYKTUBHOCTH KIIEBEPA OT 00ECIIEYEHHOCTH PACTEHUH BOJOH U JJIEMEHTa-
MU IIUTaHUs, OT Bo3pacTa TpaBocTos. OmpeneneHo uxX ONTUMAaIbHOE COUETaHUE JUIS MOTYyUCHUs YPOJKaeB CEMsH Ha
yposHe 400—700 xr/ra.

Kniouegwie cnoea: xnesep ayroBoi, opouienue, GOH MUTAHUS, YPOKAHHOCTb CEMSH.

Jna yumupoeanua: bypuesa H. 1., Monokanuesa E. 1. ITonyuenue cemsin kieBepa syrosoro B Huxunewm Ilososn-
JKbE TIPH OpOIIeHNH // ArpapHbiii BecTHHK Ypama. 2021. Ne 08 (211). C. 2—10. DOI: 10.32417/1997-4868-2021-211-
08-2-10.

Jlama nocmynnenua cmamou: 25.06.2021, 0ama peyensuposanusa: 01.07.2021, oama npunamusn: 05.07.2021.

IocTranoBka npodaemsl (Introduction)

Henocrarok BBICOKOOEGIKOBBIX KOPMOB B KHBOTHO-
BOJZICTBE BBI3BIBACT CHIKEHHUE IIPOYKTUBHOCTH CEIIHLCKO-
XO3SIICTBEHHBIX )KUBOTHBIX. B X03s11icTBax npakTukyercs
BOCIIOJIHEHHE HEJ0CTaTKa OCJIKOB 3a CYET YBEIMUYCHUS
o0beMa KOPMOB, COZAEPIKAalMX YIVIEBOABI M KIICTYATKY.
B pesynbrare 3TOr0o noBbImaercs ce0eCTOMMOCTh IPO-
nykuuu. PemieHnem naHHOW NpoOieMbl MOXET CTaTbh
pacimpeHe BU0BOTO COCTaBa KOPMOBBIX KYJIBTYp, 00-
JIaJJAfOIINX BBICOKOH M CTAOWIBHON MPOIYKTHBHOCTBIO,
XOPOULIMMH KaueCTBEHHBIMH ITOKa3aTeIsIMU KOPMa, MOJI0-
JKUTEJILHBIM BIMSHUEM Ha IUIOJOPO/KE MOYBBI, U ITOCIIe-
JIyIOIllee BBEACHUE ITUX KYJIbTYp B KOPMOIPOU3BOACTBO
[1,c.30].

BeIpamuBanue B pa3snuuHbIX peruoHax Poccuiickoit
®denepaiyi MHOTOJIETHUX OOOOBBIX TpaB CIOCOOCTBYET
MOJIyYSHHIO BBICOKOOEGIIKOBBIX KOPMOB, YITyUIICHHIO BO-
JTHO-(DPU3NYECKUX CBOICTB ITOYBBI, COXPAHEHHIO €€ ILIO0-

2

JIOpOIHst, 00ECHEYEHUIO MOCIEAYIOINX CETbCKOX035H-
CTBEHHBIX KYJBTYP JOCTYIHBIMH 3JIEMEHTAMH IHUTaHUS
[2, c. 26], [3, c. 33], [4, c. 50], [5, c. 36], [6, c. 97], [15],
[16].

B 3acynumBbix yciosusx Huxnero IToBomxkbst Tpa-
JIMIIMOHHO MCTIONB3YIOTCA JIFOIEPHA, CIApIET U IOHHHK.
C co3naHneM HOBBIX COPTOB KJIEBEPA JIyTOBOTO C MOBBI-
LIEHHOH MOpPO30- U JKapOyCTOMYMBOCTBIO IIOSBUJIACH
BO3MOYKHOCTb NMPUMEHEHHs 3TOM KOPMOBOH KYJBTYpPbI
I0’KHEE TpalMLIMOHHOM 30HbI Bo3AebIBanusl. Mccnenoa-
HusiMu Beepoccuiickoro HUUM opomaemoro 3eminenenust
[7, c. 55], [8, c. 63] ycranoBneHo, uto Bonrorpanackas
005acTh M0 MOYBEHHO-KIMMATHUECKUM YCIIOBHSAM SBIIS-
eTcs TIEPCIEKTUBHBIM PETMOHOM [UISl YCTICITHOTO BO37IC-
JBIBAHUS KIIEBEpA MpH OpOLIeHWH. B pesymnbrare arpo-
9KOJIOTHYECKOTO NCTIBITAHHS BBISIBICHBI COPTa, Hanboiee
aIanTHPOBAHHbIE K YCIOBUSM PE3KO-KOHTHHEHTAIBHOTO
kiuMara. VX moceBbl criocoOHBI (hOPMHUPOBATH HA OpO-
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maeMbIx 3eMirstx 10 70—-80 T/ra 3emeHoit maccel. Pacmm-
PEHHE TTOCEBOB 3TOH IIEHHOM BEICOKOOCTKOBON KYIIBTYPBI
C/IEPKHMBACTCS HEXBATKOM CEMSIH M OTCYTCTBHEM TEXHO-
JIOTUHU BO3/ICIBIBAHUS KIIEBEPA B YCIOBHIX OPOIIAEMOTO
3emiienenus. OTO ONPEAEINIO IIeTb HAIIUX HCCIIENo-
BaHMH, HANPaBJICHHBIX Ha Pa3pabOTKy OCHOBHBIX 3J€-
MEHTOB PecypcocOeperaromeil TEXHOIOTHN Oy YeHUs
CeMsH KJIEBepa JIyTOBOIO Ha 3allIAaHMPOBAHHOM YpOB-
He. 3a/1aua UCCIIEI0BAHUM 3aKIII0YaIach B ONPEICIICHUN
BIIMSTHHSL HA CEMEHHYIO NPOAYKTHBHOCTh MHUHEPAIIbHBIX
yAOOpeHMi, pacCYNTaHHBIX Ha OMPEACICHHBIA YPOBCHD
YpOXXaiHOCTH, Ha ()OHE MOAACPIKAHNS PA3TUUHBIX MPE-
MIOJIMBHBIX MTOPOTOB BJIAXKHOCTH TIOUBBI Ha ITOCEBAX IBYX
MEPCTIEKTHBHBIX COPTOB KJIEBEpa.
MeTtonosorust u MeToabl uccienoBanus (Methods)

HccnenoBanus mo pa3pab0oTKe OCHOBHBIX 3JIEMEHTOB
TEXHOJIOTHH BBIPAIIMBAHUS CEMSH KJIEBEpa JIyTOBOTO
IIPOBOIMJINCH Ha oNbITHOM noje Beepoccuiickoro HUN
OpOIIAEMOTO 3EMJIE/IENIUSI C HCIONB30BaHUEM MeToau-
YECKMX yKa3aHUU 0 MPOBEACHUIO MCCIEAOBAaHUMN B ce-
MEHOBOJICTBE MHOTONeTHHX TpaB (1986 1) m Metonuku
TIOJICBOTO OTIBITA B yCIOBHAX oporeHus (1983 1).

B ocHOBy pa3pabOTKH TEXHOJIOTHH BO3JEJIBIBAHUS
KJIEBEpa JIyTOBOTO HA CEMEHA OBbUIM 3aJ0KEHBI PEKO-
MEHJALIUH HAYYHBIX YUPEKACHHUH, 3aHUMAIOIIUXCS 3TON

e . e -
” 7
1, c. 62],

N
i
KyasTypoit [8, c. 371, [9, c. 69], [10, c. 36], [
[12, c. 25], [13, c. 6].

IToneBele Tpex(aKTOpPHBIE ONBITHI MPOBOAWINCH HA
CBETJIO-KAIITAHOBOI TTOYBE C MAJIOMOIIHBIM I'YMYCOBBIM
ropuzoaToM (0,18—0,20 M) 1 HU3KHM €T0 COJepKAHNEM B
naxotHoM cioe (1,5-1,7 %). [110THOCTh TIOYBBI BBICOKAS,
3amac MpoIyKTHBHOW BIaru HeOOJBIIIOH, BOZOTIPOHHUIIAC-
MOCTb ciabas.

CemMeHa KJieBepa BEIpAIlMBAIN HA TpexX (OHAX MHTa-
HUSI, CO3JJAHHBIX ITyTEM BHECEHHMS PACUCTHBIX JI03 MUHE-
panbHBIX ymoopernii. Cynepdocdar u KaawifHyIO COJb
BHOCHITH OCEHBIO TIOJ BCIIAIIKY, a30THBIC yA0OpeHus (B
roJ] TI0CEBa) — I10J] BECEHHIOIO KYJIBTUBALNIO TEPE 0-
CEBOM, BO BTOPOW M TPETHH roabl — B (pa3y Hadaja OT-
pactaHusi KynsTypbl. KOHTpodeM ciyuin BapuaHT 0e3
YAOOpEHHiA, C ECTECTBEHHBIM MTOYBEHHBIM TIOZI0OPOANEM.
BoaHblii pesKuM CKITa(bIBAJICS U3 IBYX BapUAHTOB ITOCTO-
SIHHOTO TOJJICP KaHMsI MIPEATIOIUBHOTO TIOPOTa BIAXKHO-
ctu niouBsl Ha ypoBHe 60 u 70 % HB. Tpertnii Bapuant
BOTHOTO pexknMa TudQepeHIUPOBaHHBIN: Ha TOCEBaxX
KJIeBepa 70 IBETEHHS MOAAepKuBajcs 70-IPOICHTHBINA
MIPE/NIONNBHOM TOPOT BIAKHOCTH, B TIOCHIEAyoIHe (ha3bl
pasButus — 60-mpouieHTHBIA. Tpetuit dakTop BKIIOYAT
coptoobpazert Ne 204 u copt xieBepa BUK 84 cenexrm
Bcepoccuiickoro HUU kopmos.

oY)
—_

60% HB ®70%HB ®70-60 % HB

W
[ee}

56,9 57,2

A N L N
o O N A~

CoxpaHHOCTB pacTeHui, %o
N
(@)}

N
N

6e3 ynobpenuit N60P55K35

NIOOP85K55 N120P110K70

Puc. 1. Coxpannocmo pacmenuti knesepa Kk KOHy mpemvezo 2004 #usHu, %

60 % of FMC W70 %of FMC W 70-60 % of FMC
5 57.4 g
55 - i 6.2 56.9
e ]

® 56 - 3
g 5 v . 525
2 1 51
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S 50 488

4'3 4

46 -
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Fig. 1. The safety of clover plants by the end of the third year of life, %
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CeB Ki1eBepa JIyTOBOTO MTPOBOIMJIICS B BECEHHHE CPO-
KH (I10 TOAAM HCCIEIOBAHHUN — B TPETHIO ACKAy anpeist —
TIEPBYIO JeKaxy Mas) 6e3 MOoKpoBHOU KymbTypbl. Hopma
BbICEBA — 2 MIIH BCXOXXHMX CEMSH Ha TeKTap, MIMPHHA
Mexaypsanit — 0,7 M, TIryOHHa 3a7eTTKN CEMSTH KJIeBepa —
2-3 cM ¢ 00s3aTeTBHBIM TIPOBEICHUEM J0- M TOCIEIO-
CEBHOTO TMPHUKATHIBAHHS KOIBYaTHIMUA KaTKaMH. YXOI 3a
CEMEHHBIMH TIOCEBAMH KJIEBepa BKIIIOYAT ITOJKOPMKH
pacyeTHBIMU J03aMU MHHEPAJIBHBIX yIOOPSCHHH U MEX-
nypsiaHbie 00paboTku. [TommBanu ceMeHHBIE TOCEBHI 10-
JKAEBaIbHON MammHOW «MuHU-KyOanby». YOopKy cemsH
npoBoamH KoMOaitHOM «Cammo-500» mocie ecuKanun
TpaBocroeB «Permonom» (3 n/ra).

PesyabraTsl (Results)

B roap! ucciienoBanuii moIHbIE BCXOABI KIEBEPA IO-
SBISUTACH B cpeqHeM depe3 12—15 mHeil, momHoTa BCXO-
J0B cocTaBisna 62—69 %. I'yctora crosHUA pacTeHHH
MIEPBOTO TO/A JKU3HU BapbUpoOBaa B mpeaenax ot 83—102
1o 140-153 pacrennii Ha 1 M?. Bo BTOpO#t TO1 *KU3HU
BECHOM IIPU OTPaCcTaHUU KOJIMYECTBO PACTEHUH KileBepa
cocrtaisio 65—100, B Tpetuii roxg — 48—70 pacteHuit Ha
1 M2 B cymme 3a 3 rofa s>KM3HHU H3PEKUBAHUE KIICBEpa MO
BapHaHTaM OIIBITOB cocTaBisito 42,0-51,2 %.

60-mponenTHEBIT MOpOT
BLALHHOCTH TOYEBLI

- %
OpocHTembEHaA HopmMa, Yo 15.0

" ATMOCQepHBIS OCAOKIL, o
2

= Henmones0BasH0 13
3ENacoE [IO0UECHHOI
Enmary, Yo

ViryumieHre BOJHOTO W THIIEBOTO PEKMMOB IOUYBBI
TIOJIOKHUTENIFHO CKa3bIBAJIOCH HA COXPAHHOCTH PacTEHUN
KJIEBEpa: M3PEKMBAHUE TPABOCTOEB YMEHBIIATIOCH, CO-
XPaHHOCTb PACTEHUH K TPEThEMY TO/ly JKU3HH YBEITUUH-
Basiach ¢ 48,8 Ha koHTpOIE 10 57,4-58,0 % Ha ymyunieH-
HBIX BapHaHTax (puc. ).

J1s monnepkaHus 3aJaHHBIX YPOBHEH BIIAXKHOCTHU
MOYBBI TPEOOBANIOCH TMPOBEICHNE 2—3 TOJIMBOB Ha IIO-
CEeBax C CaMbIM HU3KUM IIPETIOIMBHBIM [TOPOTOM BIIAX-
nHoctu mouBsl (60 % HB). C noBemmennem ero mo 70 %
TpeOoBaIoCh MpoBeICHNE O0Iee YaCThIX MTOJIMBOB, UX KO-
JIMYECTBO 1O TOJlaM HCCIIEA0BAHUH M3MEHSIIOCh OT 4 110
5. B BapuanTe ¢ auddepeHnpoBaHHEIM TOPOTOM BIIaXK-
HOCTH CEMEHHBIE MOCEBHI moiuBanu 3—4 pasza. Makcu-
MaJbHOE CyMMapHOE BOIOTIOTpeOIeHHEe OBIIO OTMEUEHO
mpu 70-IIPOIIEHTHOM MOPOTE BIAXKHOCTH: €TO MOKa3aTeNn
M3MEHSIINCH TI0 TO/1aM KHU3HH OT 3,6 110 3,9 ThICc. M°/Ta. B
BapHaHTe ¢ 11} HepeHIPOBAHHBIM PEKIMOM OPOLICHHS
CyMMapHO€ BOJIOTIOTpeOIeHne CHmKanoch 1o 3,1-3,5 ¢
60-TIpOIICHTHBIM ~TIPEIIONUBHEIM ITOPOTOM  BJIIa)KHO-
ctu 10 2,7-3,1 Teic. M*/ra. J{ons opocHTEBHON BOJIBI B
CTPYKTYPE CYMMapHOTO BOJIONOTPEOJICHUSI Ha MOCeBax
BTOPOTO T'O/1a HM3HH COCTaBIsUIa B cpeaneM 60,6, 72,7 u
67,1 % coorBeTcTBEHHO B BapuaHTax ¢ 60-, 70-nmporent-
HBIM 1 TU((EepPEeHIIMPOBAHHBIM ITPEATIOIUBHBIM ITOPOTOM
BIQKHOCTH TIOYBHI (pHC. 2).

T0-mpoueHTHLIN mopoT Jdnddepermpipos anHbIi
BJIAEHOCTH TOMBBI MOpOT BJAAHHOCTH IOYEBEI

”1!
\

6.3

==

Puc. 2. Cmpykmypa cymmapHozo 6000nompebaieHus mpasocioes Kieeepa 60 61opoil 200 HU3HU

60 % soil moisture threshold

70 % soil moisture threshold

o

= Irrigation rate, %

~

= Atmospheric
precipitation, %

= Used from soil
moisture reserves, %

Differentiated threshold of soil
moisture

o

Fig. 2. Structure of total water consumption of clover stands in the second year of life
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B ¢dopmupoBanuu ypoxas 3HAYMUTEIHHOE MECTO 3a-
HUMaeT ¢orocunTe3. Hapsaay ¢ MuHEpaIbHBIM MHUTAHH-
€M W BOJO0OOECTICYCHHOCTHIO OCYIIECTBIACTCS CIMHAsS
cUCTEeMa MMUTAHUS pacTeHui. M3ydenue B ombITax (HoTo-
CHHTETHYECKON aKTHBHOCTH KJIEBEpa JIyTOBOTO BBISBH-
JIO 3aBHCHUMOCTbD IUIOMIATU JIUCTHEB OT 00CCIICUCHHOCTH
pacTeHUil BOAOW M NUTATEIbHBIMHU BELIECTBAMU: B Ba-
puanTax ¢ 60-IPOLIEHTHBIM ITOPOTOM BIIAYKHOCTH TEPEN
MIOJIMBOM W YITYYIICHHBIM (DOHOM IHUTAHHUS 32 CUET BHE-
CeHMs yIOOpeHWH aCCHUMMIIALMOHHAS TTOBEPXHOCTH CO-
craBimsuia 25-31 Teic. M*/ra. [Ipu TOBBIMIEHUH TIPEIITO-
JTUBHOTO Topora BiaxsHocTH 10 70 % HB otmewamuch
YCHJICHHBIH POCT BETCTaTUBHBIX OPTaHOB KJIEBEPa U yBe-
JTYeHue tiomann uctheB 10 30-39 TrIC., a B BapHaHTe
T GepeHIMPOBAHHOTO PeKUMa OPOIICHUS OHA COCTaB-
nsuta 31-35 TeIC. M/ra.

B ¢dopmupoBannu ypoxast BakHasi pojb HMpUHAJIC-
JKUT HE TOJBKO pa3Mepy IUIOIAAH JINCTHEB, HO U (POTO-
CHHTETHYECKOMY MOTEHIIHATY, TO €CTh IPOTOIKUTEITH-
HOCTH paOOTHI TUCTOBOH MMOBEPXHOCTHU B TEUCHUE BETETA-
IIHOHHOTO TIeprosa. B Toms! mccnemoBanuii HanboIbIIeH
MIPOIXYKTUBHOCTBIO OTMEYAJMCh ITOCEBBI BTOPOTO ToOAa
ku3HU. DOTOCHHTETUYECKHH TOTEHIINAI MaKCHMalb-
HBIX 3HaueHuit (1,36—1,82 muH m%/ra JHel) qocTHrail B
BapraHTax ¢ 70-TPOLIEHTHBIM NPEANOINBHEIM TTOPOTOM
BJIQYKHOCTH TTOYBBI M BHECCHUEM YIO0OPEHUI.

CaMble BBICOKHE TTOKA3aTeIH YHUCTOH MPOIYKTUBHO-
cTH (hoTOCHHTE3a CKIAIBIBAIMCh Ha IMOCEBAX COPTOO-
Opasma Ne 204 B BapmaHTax ¢ yooOpeHMsIMH U Tudde-
PEHIMPOBAaHHBIM TPEAIIOIMBHBIM TTOPOTOM BIIQYKHOCTH:
4,41-5,39 r/m? cyT.

MaxcuManbHas ypokaltHOCTh CeMsiH ObLTa chopMHu-
poBaHa MOCEBaMU HPH ONTHUMAIBHBIX pazMmepax (oTo-
CHHTETUYECKOTO anmapara Ha BapHaHTax ¢ BHECEHHEM
yaoOpeHnit M moxpaepkaHueM IuQQepeHINPOBAHHOTO
BOJIHOTO peXMMa TOUYBBL. B cpesHeM 3a Tpu roza ¢ 3THUX
moceBoB 0610 cobpano ot 280 mo 553 kr/ra cemsn. [pu
mojiep)kaHuy O6onee BBICOKOTO 70-TIPOIIEHTHOTO TPe-
MOJMBHOTO TIOPOTa BJIQXKHOCTH IOYBBI TPOHCXOIMIIO
YCHUJIEHHE pOCTa BETETATHBHBIX MOOETOB M yBEIWYCHHE
VIO JINCTHEB, HO TIPH 3TOM CEMEHHAas MpPOIYKTHB-
HOCTH yMeHbIIanach 10 121-449 kr/ra. B Bapnanrax co
CHIDKEHHBIM MPEANIONUBHBIM 1oporoM (60 % HB) ypo-
XKaWHOCTB ceMsH cocTapiana 105-326 kr/ra.

W3 pe3ynbraToB OmbITa CIEAYET, YTO CEMEHHAsl IpPo-
JyKTUBHOCTbH KJICBEPA B MCHBILIECH CTEMEHH, YeM cyxas
6uomacca, HAXOJUTCS B 3aBUCHMOCTH OT TUIOMIAAN JIH-
CTbEB M (DOTOCHHTETHIECKOTO MOTEHINAIIA KyJIbTYPBI.

Bospact TpaBoCTOA Takke OKa3blBall BIMSHHE Ha
(dbopMupoBaHue yposkasi CEMsIH: B CPEIHEM 3a TOIbI HC-
cnenoBanmii moceBbl kiesepa BUK 84 B mepBrwiii rox
KI3HU Ha BapHaHTaX BHECEHMS yAoOpeHui GpopMupoBa-
mm ot 102 1o 540 xr/ra cemsH, Bo BTopoif — 135-732, a B
Tpernii — 78-387 kr/ra (puc. 3).

YunThIBas BIMSIHUE PacCMaTpPUBAEMbIX (PaKTOPOB HA
CEMEHHYIO MPOAYKTHBHOCTh KJI€BEpa, MOKHO OTMETHUTb,
9TO TofAepkanue 60-IPOIEHTHOTO MPEIIIOINBHOTO T10-
pora BIa)XHOCTH TIOYBEI HE obecreunBaio popMHPOBa-
HHUE ypo)Kasi CeMsH Ha 3alVIaHMPOBAHHOM YPOBHE Jaxe
B BapHaHTaX C PAaCUYCTHBIMH H03aMu ymoopermid. [lpm
70-mIpOLIEHTHOM MOpOTEe BIAXKHOCTH M BHECEHHH YIO-
Openmii ypokaitHOCTh m3MeHsmack ot 340 mo 608 kr/ra.

Hjezymobpennii W INPK1 mNPK2 ©NPK3

= 200
£ 600
g
& 400
g
200
i dl
=]
g0
lron 2rom 3rom lrom 2rom 3rom lrom 2rom  3rono
AI3IHM FM3IHM 3FM3HM EI3HH  3IH3HM  3J3HM  3H3HHM  3J3HH 333HH
60 % HB 70 % HB 70-60 % HB
Puc. 3. Yposcaiinocmv xnesepa pasHolx n1em #u3nu, K2/2a
B without fertilizers WMNPKI ®BNPK2 ©NPK3
800
g
T, 000
2
< 400
=
1 Ml dl .
a 0
Iyear 2vear 3year Iyvear 2vear 3vear Ivear 2year 3year
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60 % of FMC 70 % of FMC 70-60 % of FMC

Fig. 3. Yield of clover of different years of life, kg/ha
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Tonnepxanne mudGepeHIMPOBAHHOTO TPEAOIHNBHO-
ro nopora Ha ypoBHe 70—-60 % HB u ymyumenue ¢ona
MUTaHWUS 3a CUCT BHECEHUS PACUCTHBIX /103 YIOOpEHMI
croco0cTBOBAIO (POPMHUPOBAHHUIO BO BTOPOH TOM KU3HU
MaKCHMAaJbHBIX ypokaeB ceMstH: oT 370 mo 740 kr/ra.

Wzygaemple copra KieBepa GOopMHUPOBAIN ypOXKaii ce-
MmstH Ha yposHe 200 kr/ra ¢ otxiionenuem —5,0...—7,0 %
TIPH TTOICPKaHIH TP HEPEHITMPOBAHHOTO PEKIMA OpPO-
IIEHWs HA ECTECTBCHHOM (pOHE NMUTaHusA. BHeceHue yno-
Opennii mozoi N P, K.  crnocoGcTBOBaNO yBENMYEHNIO
ypoxkaitHocTH 10 368-377 Kr/ra ceMsSH ¢ HEOOIBIINM
JIOIYCTUMBIM OTKJIOHEHHEM OT IIJIAHUPYEMOTO YpPOBHS
(-5,7...-8,0 %). YBenuueHne 03I yIOOpEHMH ITPUBO-
JWIIO K TIOBBIIICHUIO YpOXKaifHOCTH a0 552-558 kr/ra
B TpeTheM M 10 732—757 Kr/ra B 4eTBEPTOM BapHaHTE
MUTATEJIBHOrO pexuMa. DakTuueckas ypokailHOCTb, 110
CPaBHECHHUIO C 3alUIAHMPOBAHHONW MMENa OTKJIOHEHHE B
npeaenax —7,0...—8,0 mw —5,3...-8,5 % (Tabmuma 1).

[Monnepxanne 70-TIPOIIEHTHOTO TTOPOTA MPEIIIOINB-
HOHM BIQKHOCTHU TIOYBBI U BHECEHHE TTOBBIIICHHON 03Bl
ynobpernit (NP, K. ) crocoGcTBoBanmy moiyveHuro
MaKCHMAaJIBHOTO ypoyKasi ceMsTH Ha ypoBHE 598—608 kr/ra.

C moceBoB kiieBepa coproodpasima 204 mo BapranTam
ombITa ObTO cOOpaHO ceMsH Ha 9-27 Kr GojbIIe, 9eM ¢
moceBoB copra BUK 84.

Poct u pazBuTHe pacTeHUi KiIEBEpa 3aBUCT TAKXKE U
0T paboTHI KOPHEBOH crcTeMBbl. MakCHMaTbHOE KOITHYE-
CTBO CyXMX KOpHEH, HAKOIUIEHHBIX Ha IOCEBaX KiIeBepa
K KOHI[y BEreTallui Ha TPEThEM IOy JKH3HH, COCTaBUIIO

4,60—-7,83 T/ra. B BapmaHTe C €CTECTBEHHBIM ILIOAOPO-
JIMEM IIpU COXpaHeHHHu mopora Braxuaoctu 60 % HB nx
KonmuecTBo cocrtaBwmiio 4,60-4,75, 70 % — 5,55-5,95,
nmudepeHpoBaHHOTO — 5,25-5,27 T/Ta CyXHX KOpHEH,
HAKOIJICHHBIX B IOJTYMETPOBOM CJIO€ ITTOYBBI. YIIydIIe-
Hue (oHa THUTAaHHSA CIIOCOOCTBOBAIO (hOPMHUPOBAHUIO
Oompmied Macchl KOpHEH: mpubOaBka Ha BapHaHTE C
60-TIPOLIEHTHBIM TPETIONUBHBIM TOPOIOM BIIAXKHOCTH
cocrasmina 1,52-1,74 1/ra, 70-npouentasM — 1,68-2,02,
nmuddepenmporanasM — 1,96-2,00 1/ra. Bmecte ¢ xop-
HEBOW Maccoi B mouBy Ha | ra mocrtymnano 73—135 kr a3o-
Ta, 25-47 xr dpocdopa n 38—74 xr kanus (Tabnuma 2).

AxTuBHas paboTa KITyOCHBKOBBIX OakTepwii B pH-
3ocdepe KiIeBepa IJIYrOBOIO MOATBEPXKIAET XOpolIee
9KOJIOTHYECKOE COCTOSHME MO4YBHL. B ombITax mpoBo-
UIICSA y49eT KIyOeHBKOB, OOpa30BAaBIIMXCS Ha KOPHSIX
pacTeHuil. bbulo BBIABIECHO, YTO YJIy4LIEHHE YCIOBUMI
BJIaroo0ECTIEYCHHOCTH KJieBepa (Tmoaaepskanue audde-
PEHIMPOBAHHOTO ¥ 70-TIPOIIEHTHOTO TPEIIOINBHOTO
Iopora BIIQXHOCTH TIOYBEI) CIIOCOOCTBOBAJIO YBEIHYE-
HUIO KOJTMYecTBa KITyOeHbKoB ¢ 38—49 no 55-70 mTyk Ha
pactenue. BHecenne pacueTHBIX 703 YAOOpEHHH Takke
CHOCOOCTBOBAJIO TOBBIICHUIO CUMOMOTHYECKON aKTHB-
HOCTH: OOIee YHCIO0 KIYyOCHBKOB YBEIHYMBAIOCH IO
CPaBHEHHUIO C KOHTPOJIBHBIM BapuantoM Ha 1640 %,
aKTHBHBIX — Ha 25-63 %. B BapuanTte ¢ Gomnee BbICOKON
no3o# azora (N, ) HaGMIONATOCh CHIKEHNE KOMMIECTBA
KiyOeHbkoB Ha 12-28 %.

Tabmuna 1

CemeHHas NPpOXYKTUBHOCTD K/I€B€pa BTOPOTO roja >KU3HU IIPpU BHECEHUN PACYETHBIX 103 ynoépenm‘/i

u fu¢pepeHINPOBAHHOM PeXKIMe BIa>KHOCTY IIOYBBI
Pacuernas 103a Copr Ypoxaii ceMsiH, KI/ra OTKJI0HEHHE
yao0peHnui, Kr/ra 1. B. P Ilaanupyemblii dakTHYeCKHIT OT NpOrpammel, %
N Coptoo0Opa3zer 204 190 -5,0
Be3 ymobpenuit BIIK 84 200 136 70
Coptoo0Opa3zer 204 377 =57
NgPssKss BUK 84 400 368 -8,0
Coproobpaszers 204 558 -7,0
NooPysKss BUK 84 600 552 -8,0
Coproobpazer 204 757 =53
NiaoPriofg BUK 84 800 732 -8,5
Table 1

Seed productivity of clover of the second year of life when applying calculated doses of fertilizers

and differentiated soil moisture regime

The estimated dose Seed yield, kg/ha Deviation from the
of fertilizers, kg/ha Variety P P rooram. %
of the active substance lanned ctual program, 7o
) . Variety sample 204 190 -5.0
Without fertilizers VIK 84 200 7186 0
Variety sample 204 377 -5.7
Nl ssKss VIK 84 400 368 -8.0
Variety sample 204 558 —7.0
NoPyKss VIK 84 600 552 -8.0
Variety sample 204 757 -5.3
Noal VIK 84 800 732 -8.5
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Tabnuna 2
HaxomnieHne KOPHEBOIT MaCChI U 97IEMEHTOB MMTAHUS IIOCEBAMM K/IeBePa TPEThEro roa >KUsHM

Coaep:xaHue 3J1eMeHTOB
Boxnbiii peswnm | o Murareabuslii CI?;I:[:(E;CTHI::} NATAHHS, KI/Ta
MmO4YBbI, % HB p P Pe:XuM MOYBbI Y y P )
T/Ta N PZ()5 KZO
Kontpons 5 4,60 7 55 38
BUK 84 (6e3 yobpennii)
60 N, P Ky 6,12 92 33 59
s KOHTgOJ‘IL 5 475 26 - 16
CoprooGpaszer 204 |_(0€3 ynodpennii)
NPk 6,49 120 42 67
Kontpons 5 5,55 0 30 "
BUK 84 (6e3 ypoOpeHwit)
70 NP oKy 7,23 116 40 65
Kontpons 5 5.95 75 55 3
Coproobpazer 204 (6e3 ynobpennii)
NPk 797 100 35 57
KonTpons 5 527 9 13 51
BUK 84 (6e3 ypoOpeHwit)
70-60 AT 7,23 135 47 ”
s KOHTgOJ‘IL 5 5.05 0 59 4
Coproobpaser 204 |_(0€3 ynobpermuii)
NP Ky, 7,25 118 41 66
Table 2

Accumulation of root mass and nutrition elements clover crops of the third year of life

o;l:t;,l:z:;g l;f f) f Clover variety Nutrient regime of | Number of dry The content of batteries, kg/ha

FMC" the soil roots, t/ha N P205 K,0
Control (without 4.60 73 25 38

VIK 84 fertilizers)
50 N,P..K, 6.12 92 33 59
Control (without 4.75 86 32 46

Variety sample 204 Jfertilizers)
N,P.K, 6.49 120 42 67
Control (without 5.55 82 30 44

VIK 84 fertilizers)
20 N,P..K, 7.23 116 40 65
Control (without 5.95 75 25 39

Variety sample 204 Jertilizers)
N,.P..K, 7.97 100 35 57
Control (without 5.27 92 33 51

VIK 84 fertilizers)
20-60 N,P..K, 7.23 135 47 74
Control (without 5.25 82 29 44

Variety sample 204 Jfertilizers)
NP Ko 7.25 118 41 66

Hakonnenne KJIIEBEPOM JIYTOBbBIM 3HAYUTCIIBHOTO
KOJTMYECTBA OPTaHUKH MOJOKUTEIBFHO CKa3bIBaeTCAd Ha
YIAYy4YUICHUHW COCTOSIHHUA OpOHIaCMbIX 3C€MCIIb. B mouge
OCTArOTCA HE TOJIBKO IMUTATCJIBbHBIC BEIIECCTBA, HO U YIIy4-
IIAIOTCS €¢ BOAHO-(pHU3NUECKHe CBOMCTBA: B BAPUAHTAX C
MaKCHUMaJIbHO Pa3BUTOM KOPHEBOM MAacCOM COIEpIKaHUE
ArpOHOMUYCCKHU IEHHBIX YaCTHI] IMOYBBI IMOBLIIIAJIOCH C

36-39 1o 57-76 %.

[Mokazarenu sHepreTHyecko APQPEKTHBHOCTH TeEX-
HOJIOTUM BO3JIEJIBIBAHUS KIIEBEPA JIyTOBOIO HAa CEMEHA B
YCIIOBHSIX OPOIIEHHUS MMeNu BbIcOkMe 3HadeHus (1,10—
2,15). OHM MOATBEPANIN FKOJIOTHYECKYIO 0€30MacHOCTh
W HU3KYIO 3aTPaTHOCTh Pa3pabOTaHHON TEXHOIOTHH.
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Obcy:kaenue u BbiBoabI (Discussion and Conclusion)
B pe3synbrare mpoBeneHHBIX UCCIICAOBAHUN YCTaHOB-
JICHAa BO3MOXKHOCTB TIOJTYYCHUS BEICOKUX YPOXKAEB CEMSH
KJICBepa JIyTOBOTO Ha opolraeMbIX 3eMisix Hikaero [To-
BOJDKbsL. DOpMHUpPOBAaHUE TYCTOTHI CTOSHUS PAaCTCHUH B
kormmuectBe 110-150 mrt/m? v nopaep:KaHue ONTUMATb-
HBIX COYCTAHHI BOIHBIX ¥ TUTATCIHHBIX YCIIOBHIA IOYBBI,
a TaKKe COPTOBBIX OCOOCHHOCTEH U BO3pacTa TPaBOCTOS
obecrnieurBaeT (OPMHUPOBAHUE YPOXKAsT CEMSIH IO TOIaM
JKM3HH 0T 186 1m0 757 Kr/ra cemMsH.

Makcumanbuele ypoxan cemsH (730-757) xr/ra
OBUTH TIONYYEHBI Ha IIOCEBaX HM3YYaeMBIX COPTOB BO
BTOPOH TOJ KHM3HH TPABOCTOS IPH TOAICPKAHUU TH(]-
(hepeHIMpPOoBaHHOTO TI0 (ha3aM Pa3BUTHS PACTCHHA TPE-
MOJIMBHOTO TTOPOTA BIAKHOCTH M BHECCHHU yHOOpCHHI
Z[O?’Oﬁ N120P110K70'

CriocoOHOCTh KJIeBepa, Kak M Jpyrux O000O0BBIX
KyJBTYp, (PUKCHPOBATH aTMOC(EPHBIH a30T C MOMOIIBIO
KITyOCHBKOBBIX OaKTEpHi, CIIOCOOCTBYET HAKOIUICHUIO B
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MOYBBI ¥ TOBBIIICHUIO YPOKAMHOCTH MOCIETYIOIINX
KynbTyp ceBoobopota. Ilocie TpexiaeTHero BO3ZEIbIBA-
HUS KJIeBepa B 1mouBe octaercs ot 4,6 1o 8,0 T/ra cyxux
KOpHeii ¢ comepkanueM B 1 ra 73—135 kr a3ora, 2547 kT
¢docdopa 1 38-74 Kr KaIHA.

BrosnaepreTryeckas oreHka pa3pabOTaHHOW TEXHO-
JIOTHU BO3/IENBIBAaHHUS CEMEHHOTO KJIE€Bepa Ha OpoIla-
eMBIX 3eMJISIX MOATBEP)KIAET €€ BBICOKYIO AP (EKTHB-
HOCTb, TaK KaKk 00€CIIeUNBAET IPEBBINICHNUE YHEPTHH, aK-
KyMYJIMPOBaHHOH B ypOxKae, HaJl SHEPrUe, 3aTpadeHHON
Ha pOopMHpOBaHHE ITHUX ypoxkaes, B 1,10-2,15 paza.

Taknm 0Opa3oM, BbIpaIlMBaHUE KIEBEPa HA CEMEHA C
MPUMEHEHHEM PACUeTHBIX 103 yAoOpeHuil Ha (oHe om-
TUMaJbHON BIIAr000eCIICYeHHOCTH B ycnoBusix Huxnero
[ToBomxbst BeICOKOAdekTHBHO. IllMpokoe BHeApeHME
pa3pabOTaHHOW TEXHOJOTUHM IO3BOJMT PELINTh IPO-
OreMy TPOM3BOACTBA CEMSH 3TOW IEHHOH KyIBTYypHI B
paiioHaX PeruoHa, a TAKKe COXPAHUTh M MPUYMHOKHUTD
IUIOZIOPO/IHE TIOUBBI 1OJ] TOCEBAMHM KJIEBEpa.

IMMOYBE€ a30Ta, YIYYHICHUIO BOI[HO-(l)I/IBI/I‘IGCKI/IX CBOICTB
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Obtaining seeds of meadow clover
in the Lower Volga region under irrigation

N. I. Burtseva', E. I. Molokantseva'
! All-Russian Research Institute of Irrigated Agriculture, Volgograd, Russia
“E-mail: burtseva.ni58@yandex.ru

Abstract. The purpose of the experiment was to develop a technology for cultivating meadow clover under ir-
rigation to obtain the planned seed yields in the conditions of the Lower Volga region. Research methods. Field
experiments, records and observations were carried out in accordance with the generally accepted methods of ex-
perimental work. As a result of the research, it was found that the total water consumption of clover crops varied
over the years of the herbage life and depended on the given pre-irrigation threshold of soil moisture. It was highest
in the variants with the maintenance of the 70 % pre-flood threshold: 3.6-3.9, the lowest 2.7-3.1 thousand m*/ha in
the variants with the 60 % humidity threshold. With the differentiation of humidity by the development phases, the
total water consumption varied from 3.1 to 3.5 thousand m*/ha. The share of irrigation water in the structure of total
water consumption was 60.6—72.7 % according to the experimental variants. The leaf area depended on the water
and nutrient regimes of the soil: it reached the maximum values in the variants with a 70 % pre-irrigation threshold
of humidity and fertilization. In comparison with the increase in biomass, the seed productivity of clover was less
dependent on the photosynthetic potential and assimilation surface. The highest seed yields were formed in the vari-
ants with improved nutrition background and maintenance of a differentiated irrigation regime — 280—730 kg/ha. The
accumulation of a significant amount of root mass by clover had a positive effect on improving the ecological state
of the irrigated area: the water-physical properties of the soil improved, and nutrients accumulated in it. Scientific
novelty. In the conditions of the Lower Volga region, the dependence of the seed productivity of clover on the avail-
ability of water and nutrients, on the age of the herbage, was revealed. Their optimal combination is determined for
the production of seed yields at the level of 400—700 kg/ha.

Keywords: meadow clover, irrigation, nutrition background, seed yield.
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K Bonpocy 00 0CHOBHBIX 3JIEeMEHTAX TOYHOI'0 3eMJIeeTusl
B Kocranaiickoi oosactu Ha npumepe TOO «CXOC
»3APEUHOC )

1. B. )Kamanosa'*!, M. b. Tammyxamegos>

! KocraHalicKuil MH)XeHEePHO-9KOHOMIYecKni1 yHuBepcutet uM. M. [Iynarosa, Kocranait,
Pecny6mmka Kasaxcran

>KocraHalicKuii permoHanbHbIl yHUBepcuTeT uM. A. baiitypceriHoBa, Kocranaii,
Pecriy6nmnka Kasaxcran

ME-mail: tashdinara@mail.ru

Annomayus. 1eablo uccienoBaHU SIBISCTCS aHAIN3 Ka4eCTBA MOCEBHBIX pa0dOT (Orpexu, MPOCEBBI), MOJTHOTHI
BCXOZ0B HA OCHOBC MYJIBTUCICKTPAJIbHBIX CHUMKOB. I/ICCJ’IG)IOB&HI/ISI IMPOBEACHBI B COOTBETCTBHHU C IICJIBIO pE€aJin-
3allMM Hay4YHO-TEXHHUYECKOH nmporpammbl « TpaHcdepT u agantanus TEXHOJIOTHI 110 TOYHOMY 3€MJISNISNIUIO TIPU
MIPOM3BOACTBE MPOJAYKIUH PACTEHUEBOJCTBA 1O MPHHIIUITY «IEMOHCTPAIIMOHHBIX XO3sHCTB (1I0JMroHOB)» B Ko-
craHaiickoi obnactu» B 2019 . MeToabl. Jlyisi BBITIOJIHEHHSI MOHUTOPUHIOBBIX pabOT MCHOJIB30BAJIUCh Oecru-
JIOTHBIH JIeTaTeNbHBIN allnapaT caMoJIETHOTO TUIIa; MyJbTUcTIeKTpalibHas (MC) kamepa, OCHaIlleHHAs CEHCOPaMU
OCHOBHBIX KaHaJIOB. BeipaboTaHbl arpoTexHruecKue TpeOOBaHUs C YUYETOM JaHHBIX 3JEKTPOHHOW KapThl TOJIEH
u CHCHI/I(l)I/IKOI‘/II peruoxa. BrinosiHeH aHaJiu3 COCTOSIHHUS IIOCEBOB C MCIIOJIb30BAHUEM I/IH(bOpMaIlI/IOHHO-aHaHI/ITH-
yeckoro pecypca. Pesyabrarsl. [IpoBeneHo o0OciieioBanne ceabCKOX03IHCTBEHHBIX KYJIBTYD C LIEIbIO MOy UYSHHSI
JTAHHBIX O COCTOSIHUU TOJICH OCCIUIOTHBIM JICTATCIBHBIM amaparoM. beiia BhIOJHEHA a3pO0POTOCHEMKA MYJIb-
THUCIICKTpasIbHOI kamepoii Micasense Red-Edge Ha Beicore 300 meTpoB. CheMKa mpou3Boauiack Haj 19 moiasMu B
ISITH CIIEKTPAJIbHBIX JUalla30HaX: CUHUM, 3eJICHbIH, KpacHbIN, KpailHUH KpacHbIH, OnrkHUI HHpakpacHblid. JlaH-
HbIC a3pO(OTOCHEMKH SIBISIOTCS MCXOMHBIMHU JAHHBIMH JIJIS IOCTPOCHUST OPTO(POTOILIAHOB, U(POBOI MOIEITH
nosepxHocTH, 3D-Moznenu. [locne nposenenus odiaera TeppuTOpHH OBLIO MPOAHATU3UPOBAHO OOIEE COCTOSHUE
CEJILCKOXO3SIMCTBEHHBIX yFO}lel. Ha »TajoHHBIX TOJIIX HU3MEPCHUA MPOU3BOAUINUCH C MMOMOUIBIO NOPTATUBHOI'O
npubopa — N-Tester. HayuHast HOBH3HA 3aKJII04aETCs B TOM, YTO MIPOBECHA ad3pOPOTOCHEMKA SIPOBOI MIIICHHUIIBI,
HaxosIasiCsa B CTaAuu 3—4 JIUCThEB, KOTOpasl MO3BOJIMIIA BBISIBUTh U3MeHeHUs 3HadeHuss NDVI, uto B xoje Ha-
3eMHOI'0 00CIIeI0BaH M OATBEPINIIO YBEIMYSHUE CTEIIEHH 3aCOPEHNU S OIHOJIETHUMHU ITPOCOBU/IHBIMU COPHSIKAMHU
BBIJICJICHHBIX 00JIaCTeH.

Knrouesvle cnosa: Touanoe 3emienenne, adpohoTocheMKa, OSCIIIOTHBIN JieTaTenbHbli annapat (BITJIA), opTodo-
torutad, NDVI (Normalized Difference Vegetation Index).

/s yumuposanusn: XXamanosa J1. b., Tammmyxamenor M. B. K Borpocy 00 OCHOBHBIX 3JIEMEHTaX TOYHOI'O 3eMJIe-
nenusi B Kocranatickoii ooactu Ha mpumepe TOO «CXOC ,,3apeunoe”y / Arpapusiii BecTHUK Ypaina. 2021. Ne 08
(211). C. 11-17. DOI: 10.32417/1997-4868-2021-211-08-11-17.

Hama nocmynnenua cmamou: 15.03.2021, oama peuenzuposanusa: 25.03.2021, oama npunamus: 15.07.2021.

IHocTanoBka npodaemsl (Introduction)

Jnst Peciyonukn KaszaxcTan akTyaJibHbI BOIPOCHI
pedopMUpOBaHUS arpapHOro KOMILIEKCa CTPaHbl, BHE-
JPEHHs TEXHOJIOT U TOYHOTO 3eMJIEIeNNs, CIIOCOOCTBY-
IOIIUX TOBBIIICHUIO TMJIOAOPOJUS MOYB M TOITYUEHUIO
CTaOWIIBHBIX YpOXKaeB INpPH MHUHUMAIBHBIX 3aTpaTax
[1,c. 3]

B ocHoBe TOuHOro 3emuenenust jexar HU(POBbLIE
kapTel nosel. CyliecTByoNnue KaacTPOBbIe KapThl HE
JIAIOT TPAKTUYECKW HUKAKOW MOJIE3HOW WH(OpMAIMH.
Taxxe HEOOXOAMMO IPOBOAUTH PETYJISIPHOE OOHOBIE-
HUEe WH(OpPMAIMK, COXPaHSs AaHHBIE O XUMHYECKOM
COCTaBe M BIAKHOCTH ITOYBBI, HAKJIOHAX MOBEPXHOCTHU

Ha Pa3IMYHBIX yYacTKaX, HATMYMHM MCKYCCTBEHHBIX U
MIPUPOAHBIX OOBEKTOB M yJIAJIEHHOCTH OT HUX, KOJIHUYe-
CTBE COJTHEYHOI'0 M3JIy4eHHsI, CEBOOOOPOTE, BHECEHHBIX
y1OoOpeHUsIX, UCIIOIb30BAHHBIX CPEICTBAX 3aAIUTHI pac-
TEHUH, IPUMEHSIEMON arpoTEXHOJIOI U [2].

OcHOBHas L1eJIb JaHHOM CTAaThH — AaTh KaXXA0OMY pac-
TEHHUIO TO, YTO €My HY)KHO JUISl ONTUMAJIBHOTO POCTa,
IIPU OJHOBPEMEHHOM COKpAIlleHWH 3aTpar (IIPOM3BOA-
CTBO IPOXYKINU 110 TIPUHIHITY «OOJIbIIE ¢ MEHBIINMHU
3aTpaTamMmny).

KoHnenuust To4HOro 3emiienenusi Oasupyercss Ha
TOM, YTO B PAMKaX Ka)KJI0T'0 MOJISI CYIIECTBYIOT HEOIHO-
POAHOCTH TIOYBHI IO (PUZUIECKOMY, OMOJIOTHUECKOMY H
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XUMHUUYECKOMY cocTaBy. M 3aech Halma 3ajada — MOHUCK
3THX HEOIHOPOAHOCTEH, COCTaBIeHNE NU(POBBIX KapT
1 KapT-3aJlaHuil ¢ TEONPUBSI3KOMN ISl ONPENEIEHU S TOU-
K1 0e3yOBITOYHOCTH YPOXKaHHOCTH ISl OMpPEeICHHON
KyJasTypsl. Touka 0e3yOBITOYHOCTH YpOXAaiHOCTH 3a-
KJIIOYAETCsl BO B3aMMOCBS3H arpOXUMHUYECKOT0 COCTaBa
Ka)K7I0TO TI0JISI U TEXHOJIOTUHU BO3/IEJIBIBAHUS KYJIBTYPBI
Ha Ka)kJIOM TI0JI€ C Y9eTOM BCeX ero ocobeHHocTei [3, p.
13], [4, p. 6].

B nmocnenHue roapl s pelIeHus 3a1a4, CBA3aHHbBIX
C MPOTHO30M MPOCTPAHCTBEHHOTO PACIIPE/ICIICHHS KO-
JIOTMYECKUX JIaHHBIX, IIHPOKO MPUMEHSIOTCS CITyTHH-
KOBble CHUMKH. OJHaKO JaHHBIA UCTOUYHUK MH(pOpPMa-
IIUU UMEET Psii HEJOCTAaTKOB, OCHOBHBIMH U3 KOTOPBIX
SBIIIOTCS. BBICOKAsi CTOMMOCTh CHUMKOB; OTpaHHUCHHE
BO3MOKHOCTH ITOJTYUCHHSI CHUMKOB B KOPOTKHE CPOKH U
¢ He0OXOTUMOM MTEPHOANIHOCTHIO; HEOOXOIUMOCTH pac-
MmHU(POBKY CHUMKOB; TIOTPEITHOCTH, BBI3BAHHBIE ITOT'O/I-
HBIMH YCIIOBHSIMH, 00JIAYHOCTHIO M ABIMKOH [5].

B cBs3u ¢ 3TUM NEpPCIEKTUBHON aJIbTEpHATHUBOU
JAaHHOMY METONy SBJISIETCS HCIONb30BAHUE pPasNO-
YIPaBIsSEMBbIX OCCIUIOTHBIX JIETATEIBHBIX aINIapaToB
(BITJIA). [Ipumenenue BITJIA miist MoEMTOpHHTA B COO-
pa AaHHBIX JUCTAHIIMOHHOTO 30HAMPOBAHUS IMO3BOJIS-
€T CYIIECTBEHHO CHHU3UTh CTOMMOCTH HCCIIECAOBAHUN U
YCKOPHUTH IPOLECC MOIyHYEHUsI aKTyalbHbIX JaHHBIX C
BBICOKMM BPEMEHHBIM U IIPOCTPAHCTBEHHBIM pa3perie-
Huewm [6, p. 3], [7, p. 1]

B eBpomneiickux cTpaHax IIMPOKO HUCIOJIB3YIOT AO-
CTH)KEHUSI KOCMHYECKUX TEXHOJOTMH B CEIIBCKOM XO-
3siicTBe — oT GPS, mo3BossIOMmMKX ONMpenensiTb MecTo-
MOJIO’KCHUE TEXHUKH, OPraHM30BBIBATH IapasieibHOE
BOKJICHUE, KOHTPOJINPOBATH paOOTHI NCTIOIHUTEIBHBIX
YCTPONCTB, 10 HCMONb30BAHUSI CHUMKOB B OJIMKHEM HH-
(hpaxkpacHOM AMaIa3o0HE ISl ONPEIEICHHS] HEOIHOPO-
HOCTH TPOM3PACTaHMS KYJIbTYp, JAJbHEHIIETO UX BbI-
PaBHMBAHMS C TTOMOIIBIO CHCTEM M arperaToB TOYHOI'O
BHECEHUS yHnoOpeHutii [8, p. 14].

OO6cnenoBaHue CEeTBCKOXO3IMCTBCHHBIX IMOJICH MPH
MOMOIIHX a3p0(OTOCHEMKH MO3BOJIAET ONTUMHU3UPOBATH
arpOTEXHUYECKUE ONepanuy (HaIpUMeEp, OMpPEACsATh
CPOKHU U /103l BHECEHHSI arpOXMMMKATOB) M BBISBISATH
pa3IMYHbIE CTPECCH PACTEHUH, YTO COCOOCTBYET CHU-
JKEHNIO0 S9KOHOMHYECKHX 3aTpaT Ha IPOM3BOACTBO pac-
TEeHHEeBOAYECKOi nmpoxykun# [9, p. 12].

AbspodoTockeMKa MOTydnia MUPOKOE ITPUMEHEHHE
B pPaMKaxX TEXHOJOTUH TOYHOI'O 3EMJICICIHS, B OCHOBY
KOTOPBIX TIOJIOKEH MEeJTKOMAacmTaOHbIN nuddepeHiu-
POBaHHBIN MOAXOA K CHCTEME II0JIE — TIOCEB» KaK K 00b-
exty ynpasnenus [10, p. 503].

HoBsle MeTO/IBI, OCHOBAaHHBIE Ha aHAIN3E a3po(oTO-
CHHMKOB, SIBISIFOTCSI TEPCIIEKTUBHBIMH AJIbTCPHATUB-
HBIMH METOJaMH OIIEHKH OOECII€YeHHOCTH pacCTEHUM
MOJIE3HBIMH BEIIECTBAMU U HEOOXOIMMOCTH HpPUMEHE-
Hug arpoxumukaTos [11, p. 406].

ITo maHHBIM HEKOTOPBIX YUYEHBIX, IPU COMOCTaBIIE-
HuM nokasarened NDVI, nonydeHHBIX IOCpPEACTBOM
JHUCTAHIIMOHHOM M Ha36eMHOW CBhEMKM 3a TpHU roja Ha-
OmroneHwi, OBLIO YCTAHOBIEHO, YTO IS 3€PHOBBIX
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KYJIbTyp HauOOJBIINE PACXOXKJICHUS MEXIY pe3ylbTa-
TaMJ Ha3€MHOU M TUCTAHIIMOHHON OLIEHKH OBLIM OTME-
YeHbl B HauaJbHble (a3sl pazsutus (25-33 %), a Ham-
MEHBIIIHE — B MOMEHT AocTrxkeHus muka NDVI B ¢dasy
kousomeHus. [ToMrnmo He0OXOTUMON TIPOIIETY PBI ATMOC-
(epHOH KOPPEKINH, PE3yITbTAThl CITyTHUKOBOH CHEMKH
JIOJKHBI OBITH MOABEPTHY ThI KATMOPOBKE TI0 HA3EMHBIM
pemnepHBIM 00BEKTaM: TPy, achaibT, BCIaXxaHHAS I0-
yBa 0e3 pacTUTEITHHOCTH, MOCEBHI MPH Pa3HBIX (poHaX
ynobpenuii. s xanumOpOBKH CIEIyeT HCIIONB30BAThH
JATYUK C aKTUBHBIM MCTOYHUKOM H3IIy4EHHUsS B Kpac-
HOW W WH(pPaKpacHON 00JacTH CHEKTpa, HampuMep,
GreenSeeker [12, p. 164], [13, p. 512].

Ha ceronHAmHnii AeHb aKTUBHO HCIOJNb3YIOTCS
JIPOHBI, CHUMKH C KOCMOCa /I MOHUTOPHHTA TIOJICH.
OmnpenensieTcst COCTOSHUE TTOJICH Ha TOW MIIM HHOU (aze
Pa3BUTHS pacTEHUS HAa HAJTUYHE BpEAUTENCH, Oome3Hei
U METEOpOJOTMUYECKUX AAHHBIX. [IpuMeHeHne IpoHOB
B XO3SHCTBE ITOMOTAET OMEPATUBHO MPHUHSTH PEIICHHUE
0 HEIONMYIIEHWH 3KOHOMHYECKOrO IIOpOora BpPELOHOC-
Hoctu. CocTaBiieHHE KapThl MOJIEH — 3TO IeJIeHANpaB-
neHHasi paboTa, KOTOpas 3aKJIaJbIBacT MPOYHBINA (PyH-
JTAMEHT B TIOBBINIICHHE 2P PEKTHUBHOCTH BCETO X03sHICTBA
[14, p. 755].

TouHoe 3emiienenyie paccMaTpUBAET Kaxaoe II0JIe
KaK OTICIBHYIO CIUHUIYy YUeTa, Kaxjaas M3 KOTOPBIX
HEO/IHOPOAHA 10 penbedy, MOYBEHHOMY ITOKPOBY, arpo-
XUMHUYECKOMY cofepkaHunto. Ha ocHOBaHNM JaHHBIX Ja-
OOpaTOPHBIX M MOJEBBIX 00CIEIOBAHNN PACCUUTHIBAIOT-
cs U BHOCATCA TU(PEpeHInpOBaHHAS 1032 IEMEHTOB
MUTaHWS PACTEHHUH, YYHUTHIBAIOIAs pa3pabOTaHHYIO
MMOYBEHHYIO KapTy. DTO MPUBOAUT K SKOHOMUHU ya00pe-
HUM, TIOBBILIEHUIO YPOXKAMHOCTH M KauyecTBa CEIbCKO-
XO35IMCTBEHHON NPOAYKIMHU, a TAK)KE CO3JACT YCIOBUS
JUISL COXpaHEHUs OKpPY’Kalolleld NPUPOIHON Cpendsl.
Kpome Toro, cHHKEeHHE XUMHUYIECKOTO aHTPOIOT€HHOTO
BIUSHUS HA arpoOMOLIEHO3bl IMOBBIMIAET MX YCTOHYH-
BOCTb, IO3BOJIAET TOJIYYaTh AOMOIHUTEIBHYIO ITPHOaB-
Ky ypoxkas 3a cueT Ouojormaecknx Gpaxtopos [15, p. 41],
[16, p. 128].

[maBHBIME TIpeHMYyIIeCTBAaMH CHEMKH TOJNEH Oec-
MUIOTHBIMU JIETATEJNIbHBIMM  allapaTaMu  SBISIOTCS
BBICOKAsi MMPOU3BOAUTEIBHOCTh M ONEPATUBHOCTH JaH-
HBIX, JOCTOBEPHOCTh MH(POPMAIUH 1 BO3MOKHOCTH J€-
TaJBHOTO aHAJN3a U OLEHKH COCTOSHUS CEJIbCKOXO035IH-
CTBEHHBIX MOJIEH.

MeTtonogorus u Mmetoabl ucciaenopanus (Methods)

PaGoTh! ObLIM BBITIOITHEHB B COOTBETCTBUHU C METO-
JIMKOH, M3IIOKEHHON B 3asiBKe Ha m3o0perenne «Cro-
co0 u cucteMa 00pabOTKH 30H CEIbCKOXO3IHCTBEHHBIX
KYJIBTYp Ha OCHOBAaHUH JJAHHBIX MOHUTOPUHTAY.

J171s1 BBITIOTTHEHUSI MOHUTOPHHTOBBIX pabOT MCIOb-
30BaJINCh:

— OCCTTMIIOTHBIN JIETATEIBHBIH ammapaT CaMOJICTHO-
TO THIIA;

— myasrucniekTpansHas (MC) kamepa, ocHameHHas
CEHCOpaMH OCHOBHBIX KaHAJIOB!

— 3eJeHbIl — 550 HM;

— KpacHBIA — 660 HM;
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— KpaiHu# KpacHBIH — 735 HM;

— OmmxHANA nHPpaKpacHbIH — 790 HM;

— cuHuk — 480 HM;

— hororpammeTpuueckoe I10;

— reonH(OpMAIIMOHHAS CUCTEMA.

Mecto mpoBenenus pabor — r. Kocranait. Kynsry-
pa — sipoBas MIICHUILIA.

C momormpsio mopTaTuBHOTO prbopa N-Tester mpo-
BOJMJIOCH N3MEPEHHUE YPOBHS MOTJIOMEHUS a30Ta KYyJIb-
TYpOH ISl OTIPEACTCHHS TOYHON ero nmoTpedHocTu. Pa-
6ota ¢ mpudopom N-Tester BHIONHSIIACH TyTEM H3Me-
PEHHUSI COAEPKaHUS XIOPOPUILIA B IUCTHSIX HEMOCPE-
CTBEHHO B I10J1€, 0€3 MCIIOIb30BAHNS BCIIOMOTATEIBHBIX
CPEICTB, KOTOPOE CBSI3aHO C a30THBIM COCTOSIHUEM pac-
TeHus. Touka M3MEpeHHsI JOJHKHA HAXOAUTHCS B cepe-
JIMHE TUTACTUHBI IEPBOTO, TTIOJTHOCTBIO PA3BUTOTO JIUCTA.
Tpunuars caydallHbIX M3MEPEHMH B IOJIE, BBIIIOJHEH-
HBIX C HCHIOJTB30BAaHMUEM OOBITHOM CXeMBI W, maioT cpea-
HEe 3HaYCHNE, KOTOPOE UCTIONIB3YETCS IS OTIPEIEIICHUS
KOJIMYECTBA a30Ta, HYKHOTO PACTEHUIO.

Jus uagexkcoB NDVI u GNDVI ucnons3oBaiuch
CHUMKH cmyTHHKa Sentinel-2. Jnama3oH 3HaYeHHN
nuaekca: —1..+1. KapTel kadecTBeHHOI OIIEHKH coaep-
JKaHUA a30Ta B NUCTBAX pacteHnid GNDVI nmomydeHsr
B cepBuce «l'eoananutuka. Arpo», TeHEpUpYyIOTCs IO
naHHBIM Landsat ¢ mpOCTPaHCTBEHHBIM pa3pelIeHUEM
30 metpoB. Bpemennoe paspemienue — 16 cyTok.

HopmanusoBannslit paznoctHelit Red Edge nunexc
(Normalized Difference Red Edge Index, NDRE) — mno-
Ka3arenab (POTOCHHTETHYECKONH aKTHUBHOCTH PACTUTEIb-
HOTO TOKPOBA, HCIOJb3YEMBIH [JIs1 OLECHKH KOHICH-
Tpauuil a30Ta B JUCTHIX PACTEHUH C HUCIOJb30BAaHUEM
ommxuero nHppakpacuHoro (750—-1000 HM) u KpaiHETO
kpacHoro (690—730 HM) KaHAJIOB.

Puc. 1. Onpedenerue 0mHOCUMENbHO20 COOEPHAHUSL
xnopopunna npu nomowu N-mecmepa
Fig. 1. Determination of the relative chlorophyll content using
an N-tester

Y Y S _.eT™

Al A -
Pesyabrars! (Results)
AdpodoTocreMKa HCCIeTyeMOl TEPPUTOPHU TIPO-
n3Boamiack Ha Beicote 300 METPOB C MOMOILBIO Kame-
pel Micasense Red-Edge. OmHOBpeMeHHO TOJIyYeHBI
¢doTtorpaduueckue n300paxeHuss 00bEKTa B Pa3TUIHBIX
ydacTKax (30Hax) CIeKTpa IEKTPOMAarHUTHBIX BOJIH.

1. Hamnable a’podoTOoChEMKH OBLUTH 00pabOTaHBI
CHEUNATU3UPOBAHHEIM  (POTOrPaMMETPUIECKUM IPO-
IPaMMHBIM OOECIICUCHHEM JUISl TOJNy4YEHHUS MHOTOKa-
HaJIBHBIX (MYJIBTHCHEKTPAJIBHBIX) KapT MOJEeH U OpTO-
(doTOMIaHOB.

[To maHHBIM CHEMKH CENIbCKOXO3SHCTBEHHBIX MOJIEH
OeCITMIIOTHBIM JICTATEIIBHBIM allapaToM ObUIH MOCTPO-
eHbl opTooTOIIaHbl. BBy OnaronpusTHEIX TpUPOA-
HBIX YCJIOBHH M BBICOKOTO Pa3peIleHHs] CHUMKOB I'pa-
HUIBI TIOJICH y/1aJIOCh paccMOTpeTh Oojiee AETaIbHO, B
pe3yibTaTe 4ero MpOBEACHBI TOYHBIC TPAHHIIBI TIOJICH U
YTOYHEHBI TUIONIAIHbIE XapaKTepUCTHKHU. VIHbIMHU cllo-
BaMH, IUIOIMIAN, HEIOCPEICTBCHHO BO3/CIbIBACMbIC
TEXHHMKOH, 0e3 ydera OIu3iexanux MojeBblX JA0por U
XapakTepHbIX (opM penbeda, He MOANAIOIINXCS CEeJlb-
CKOXO3SIICTBEHHOMY BO3/ICIIBIBAHUIO.

2. Ilocne mpoBeneHus o0neTa TEPPUTOPUHN ar pOHOM
aHAJIM3UPYeT OOlnee COCTOSHUE CEeIbCKOXO3IHCTBEH-
HBIX yroauil. Ha 3TaJOHHBIX TOJISIX arpoHOM IPOM3BO-
JIUT U3MEPCHHUS C IMOMOIIBIO MOPTATHUBHOTO MpHOopa —
N-Tester (puc. 1).

3HaueHus, OTOOpa)kaeMble W3MEPHUTEIEM YPOBHS
xJopo(uiia, U3MEHSIOTCSI B COOTBETCTBHH C (haKTHIe-
CKHM COJICp)KaHUEeM XJIOPO(HIIIA B JINCThSIX. SHAYCHUS
pPacCYMTHIBAIOTCS HA OCHOBAHUM CIIEKTPAJIBHOTO IIPO-
MyCKaHUs Ha JABYX y4YacTKax CIEKTpa, MOTJIOMICHHE B
KOTOPBIX 3HAYUTEIBHO M3MEHSETCSI B 3aBHCHMOCTH OT
coxeprkanus xiopoduia. [To pezynsraTam aspodoTo-
CBEMKH IS KaX/I0T0 TouIst 06Ut chopMUpPOBaHBI Cie-
JIyIOIME MPOAYKTHL: OpTO(OTOIIIaH, MIOTHOE 00JaKo
TOYeK, Hu(pPoBasi MOAEIh MOBEPXHOCTH (KapTa BHICOT),
obpaboTtaHHas UPpPOBas MOICIb IMMOBEPXHOCTH, TCK-
CTypUpOBaHHAsI TEONPUBSA3aHHAS MOJAEIb TEPPUTOPUU
(3D-moznens). Ha ocHOBe co3maHHBIX OPTO(MOTOILIAHOB
CTPOMIINCH MHACKCHBIC KAPTHI COCTOSIHHS PACTUTEIIBHO-
ctu (puc. 2).

Ha ocHoBHOM »Tame 00paboTKu W aHaIH3a U300pa-
JKeHHH OBIITM TOCTPOCHBI KapThl HOPMAJIM30BAHHOI'O
BeretanuonHoro uHAekca (NDVI) nu HopManuzoBaHHO-
ro BereTanuoHHoro uHaekca seneHoctda (GNDVI) ¢ nc-
MOJTH30BAHNEM CIICKTPAJIBHBIX KAaHAJIOB OJMIKHETO MH-
¢dpakpacaoro (NIR), kpacaoro (RED), kpacHoro xpas
(REDEDGE), 3enenoro (GREEN).

NDVI (Normalized Difference Vegetation Index) —
HOPMaJIM30BAHHBIH OTHOCHUTENIBHBIH HWHJAEKC pacTH-
TEIBHOCTH (OOBIYHO HA3bIBAaGMbIl BEreTallMOHHBIM
MHIEKCOM) — IIPOCTON KOJIMYECTBEHHBIH ITOKAa3aTelb
KOIM4ecTBa (POTOCHHTETHYCCKN aKTHUBHOI OHMOMAaCCHI.
Pacuer NDVI 6asupyercst Ha JByX Hambosee cTaOMIIb-
HBIX (HE 3aBHCSAIIMX OT MPoYnX (PakTOpOB) ydacTKax
CHEKTPAJIBHOW KPUBOI OTPa)KEHUsI COCYAMCTBIX pacTe-
HUW. B KpacHOI 00JaCTH CHEKTpa MPOSIBIACTCS MaKCH-
MYM IIOTJIONICHUS COTHEUHOH parannuu XJIOpohUIIIOM
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BBICIITUX COCYIUCTBIX PACTEHUH, a B MHPPaKPaCHOH 00-
JACTH HAXOIUTCS 00JIaCTh MaKCHMAJIBHOI'O OTPaKCHHS
KJIETOYHBIX CTPYKTYp JIUCTA.

Bricokas ¢oTocnHTeTHYECKAS aKTUBHOCTH (CBS3aH-
Hasl, KaK IPaBHJIO, C T'YCTOH PacTUTEIBHOCTHIO) BEIET
K MEHBIIEMY OTPaKCHUIO B KPaCHOH OOIACTH CIIEKTpa
u OompiieMy — B nH(pakpacHoi. OTHOIIEHNE ITHUX TO-
Kazartenel Apyr K Apyry HO3BOJISIET YETKO OTHACIATH U
AQHAIM3MPOBATh PACTHUTEIIFHBIE COOOIIECTBA OT MPOYHX
MIPUPOIHEIX 00BEKTOB (pHC. 3).

ITo pesynsraTam obmnera moist Ne 93 Ha kapte NDVI
BUJIHBI MEXIYpAAbA, T. €. 3aCOPEHHOCTb 3716Ch HEBBI-
COKasi, IPH ATOM B HEKOTOPBIX MECTaxX BHIHBI IPOILIe-
IIMHBI, YTO MOATBEPXKAACT M HA3eMHOE 00CIIeOBaHHE

(puc. 4).

[TapamnensHo ¢ ucnoxszoBanuem BITJIA MonHmTO-
PUHT NPOMU3BOAWICA W C MPUMEHEHHEM CITyTHHUKOBBIX
CHUMKOB (pHuc. 5).

Tax, MOHUTOPUHT WHJEKCA BETeTAI[MH B IICJIOM II0
TIOJISIM TIO3BOJIMIT BBISIBUTH clenyromiee. B mepBrIx dic-
JaX aBrycTa HaOII0AaNoCh E€CTECTBEHHOE CHIKECHHUE
WHJEKCa, 9YTO OBLIO CBA3aHO C yKOpauMBaHUEM BereTa-
IIMOHHOTO TIeprosa 6onee yeM Ha 14 nmHelt u3-3a Heop-
JTUHAPHO OCTPOIl 3aCyXH U OTCYTCTBHS MPOAYKTHBHBIX
OCaJIKOB, YTO B CHJIBHEE MPOSBUIIOCH 1O CTEPHEBBIM
npenmecTBeHHNKaM. bonee Beicoknit mHaeke (ot 0,127
1o 0,302) mpuHamyiexan MoiasAM, Ha KOTOPBIX BO3JIEINIBI-
BaJIach KyJNBTypa IO MapOBOMY IMpEAIICCTBEHHUKY. 1H-
nekc B quanasone ot —0,194 no —0,047 nmenu mapoBbie
oJIs ocjie 00padoTKH.

Puc. 2. Komnnexcroe usobpasicerue opmogdomonanos écex noneti
Fig. 2. Complex image of orthophotoplanes of all fields
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Puc. 3. Pacnpedenenue 3nauenuti unoexca NDVI yuacmia nons Ne 93, 2019 e.
Fig. 3. Distribution of NDVI index values of field section No. 93, 2019
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Puc. 5. Monumopunz NDVI-cHumxo6 no nonam
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Puc. 4. Pomo Ha3eMH020 KOHMPONLHO20 00c71e006aHUS nonst Ne 93 Fig. 5. Monitoring of NDVI images by fields during
Fig. 4. Photo of the ground control survey of field No. 93 the growing season of 2019
Obcy:knenue u BbiBoAbI (Discussion and Conclusion) ®Denonornueckre HabMOICHNS B IEPHOJ BETETAINH,

IIpoBenenne a’podoTOCHEMKH SIPOBOM MIIEHUIBI, TaK K€ KaK i MOHUTOPUHT BPEIHBIX OPraHU3MOB, TPOBO-
Haxondueiics B craauu 3—4 JUCTHEB, MO3BOJUI Bbl- UIIUCH IOCPEIACTBOM HCTONB30BaHUsA NDVI-CHUMKOB,
SIBUTh U3MeHeHUs 3HadeHust NDVI, 4yTo B Xole Ha3zeM- NpegoCTaBIsAEMBIX HH(POPMAIHOHHO-aHATHTHICCKIM
HOTO 00CJIe0BaHMs MOATBEPANIIO YBEIMUCHHUE CTEIICHH CEPBUCOM, U [NTA30MEPHBIM METOIOM.
3aCOpPEHUs] OJHOJIETHUMU HPOCOBUJIHBIMH COPHSIKAMU
BBIJEJIEHHBIX 00JIacTEM.
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Abstract. The purpose of the research is to analyze the quality of sowing operations (flaws, sifting), the complete-
ness of seedlings based on multispectral images. The research was carried out in accordance with the purpose of
implementing the scientific and technical program “Transfer and adaptation of precision farming technologies in
the production of crop production on the principle of “demonstration farms (landfills)” in Kostanay region” in 2019.
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using an information and analytical resource was carried out. Results. A survey of agricultural crops was conducted
in order to obtain data on the state of the fields by an unmanned aerial vehicle. Aerial photography was performed
with the Make sense Red-Edge multispectral camera at an altitude of 300 meters. The survey was carried out over
19 fields in five spectral ranges: blue, green, red, extreme red, near infrared. Aerial photography data are the initial
data for the construction of orthophotoplanes, digital surface models, 3D-models. After conducting a flyby of the
territory, the general condition of agricultural land was analyzed. Measurements are made on the reference fields
using a portable device — an N-tester. The scientific novelty lies in the fact that aerial photography of spring wheat,
which is at the stage of 3—4 leaves, was carried out, which revealed changes in the NDVI value, which during the
ground survey confirmed an increase in the degree of clogging by annual millet weeds of the selected areas.
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PecypcocOeperarwinue TeXHOJOTHH 3aTOTOBKH CEHA
B ropHou 30He llenTpanbHoro Kaskasa

W. 3. Conparosa’, 3. I. Conparos', JI. P. T'ynyeBa'™

! CeBepo-KaBkasckuit HayYHO-MCCIETOBATENbCKUI MHCTUTYT TOPHOTO ¥ IPEATOPHOTO
CeTbCKOro X03s1iicTBa BrajukaBKa3cKoro Hay4YHOro eHTpa Poccuiickoit akageMnn HayK,
Muxannosckoe, Poccusa
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Annomayus. ABToOpaMu NPECTAaBICHBI TEXHOJIOTHS ¥ OMMCAHMS arperaToB JJIsl 3arOTOBKM CEHA HA TOPHBIX CKJIO-
HOBBIX y4acTkax. Lles1b Mcc/ie10BaHusI — COKPATHTh MOTEPH 3€JICHOM MAcChl IIPH 3arOTOBKE CEHA C MIPUMEHEHHEM
arperaToB TOPHOI MOIU(UKAINH, YITyUIIUTh COXPAHHOCTh CEHA C IPUMEHEHNEM KOHCEpBaHTa (IIOBApEHHAs COJIb).
O0beKTOM HCC/IeI0BAHMS SIBIISIOTCS KOMIUIEKC CEHOyOOPOUHBIX MAIWH, arperaTupyeMbIX ¢ HU3KOKJINPEHCHBIMHU
TPAaKTOPaMHU, IPEIHA3HAUYCHHBIX ISl pa0OTHI HA CKIIOHOBBIX YYACTKaX € YKIOHOM 10 16°. B 3apauun ucciienoBanmii
BXOIMJIO ITOA00PATh KOMIUIEKC CEHOyOOPOUHBIX MAIINH, U3YYNTh U UCIIOIb30BaTh X TEXHUYECKHE BO3MOXHOCTH,
MO3BOJISFOIIME ONTHMHU3UPOBATh CPOKH 3aTOTOBKH, 0OECIIEUNBAOIIIE HANMEHBIINE TOTEPH 3aroTaBINBAEMOT0 KOp-
Ma, TIOBBIIIAIONIIE €0 KaueCTBO M COXPAHHOCTh HA 3MMHE-CTOMIIOBBIN MEPHOJ Coep KaHus KUBOTHEIX. HoBH3HA
TeXHHMYEeCKOI0 PeleHusi COCTOUT B TOM, UTO TOJI0OpaHHbIE CEHOYOOPOUHBIE MAIIMHBI IIO3BOJISTIOT COKPATUTH BPEMS
CEHOKOCHBIX pabOT B TOPHOM MECTHOCTH M YMEHBIIHUTH 3aTPaThl pyqyHOro Tpyna. McnbITaHusi JAaHHOH TeXHOJOTHH
NMPOBOAWINCH B TopHOH 30He PCO-Ananus ([Japrasckas xotnoBuHa, onmopHbed myHKT CKHUUITICX) Ha BBICOTE
1540 M Hax ypoBHEM MOPS IOTO-BOCTOYHON SKCIO3HUIINH C KPYTU3HON CKIIoHA 70 15°. Pe3yabTarhl. YcTaHOBICHO,
YTO B MPECCOBAHHOM CEHE YBEINIMIOCH COAEPKaHNe — KOPMOBBIX enuHuI] Ha 32,1 %; cyxoro BemectBa Ha 29,6 %;
ceIporo mpotenHa Ha 17,3 %; xwupa Ha 7,4 %; xinerdaTku Ha 14,2 %; caxapa Ha 17,6 %; oOMmenHoM sHeprin Ha 8,0 %.
PazpaboTanHast TEXHOJIOTHS TTO3BOIISAET Oosiee 4yeM B 1,2 pa3a COKpaTHTh MEXaHUYIECKHE MTOTEPH, 00ECIIeUNBACT yBE-
JTUYEHNE POU3BOIUTEIFHOCTH TPy/Aa B CPAaBHEHHUHU C PYYHOM 3arOTOBKOW B 4—5 pa3, CHIKEHHE CPOKOB yOOPKH B 3
pasa, Ipu 3TOM C YBEJIIMUYEHHEM IHUTATENIbHON IEHHOCTH KOPMOBOM MacChl, MOBBIIIAETCS MTOEIAEMOCTh 3arOTOBIICH-
HOro KopMa Ha 18,5 %, 9TO MOJOKUTENBHO CKa3bIBAETCS HA (PM3MOJOIMYECKOM COCTOSHHM KMBOTHBIX B 3UMHHUI
CTOMIIOBBI TIEPHO, TTOBBIIIAs yAOH Monoka Ha 11,7 %.

Knrouegvie cnoga: arperar, CEHO, KOPM, CKJIOHBI, IIPECCOBAHIE CEHA, MOAOOPIINK, TPAOIH.

Jlna yumuposanusa: Congarosa U. D., Conmaros 3. /1., I'ymyesa JI. P. PecypcocOeperaromye TeXHOIOTHN 3aTOTOB-

KH ceHa B ropHoii 30He LlenTpansHoro KaBkasza // ArpapHsiii BecTHUK Ypama. 2021. Ne 08 (211). C. 18-27. DOI:
10.32417/1997-4868-2021-211-08-18-27.

Jlama nocmynnenua cmamou: 13.05.2021, dama peuyensuposanusn: 11.07.2021, oama npunamusa: 16.07.2021.

IMocranoBka nmpodaemsl (Introduction)
Crparerueil ColHMaIbHO-IKOHOMHUUECKOTO Pa3BUTHUS

JYKIUHA. YcnoBust IPOBCACHUA MEXAaHU3UPOBAHHLIX pa-
00T Ha CKJIOHAX 3HAYUTEIHHO OTIMYAIOTCS. Bcenencreue

Pecny6nmku Cesepnas Ocerns — Ananns (LleHTpanbHbrii
Kagkaz) mo 2025 rona mpeaycMOTpeHO yiydineHne oia-
TOCOCTOSIHHSL Hapoyia, Tae OoJbIoe 3HaYCHHUE YACTIACTCS
Pa3BUTHIO >KMBOTHOBOJICTBA TJIABHBIM 00pa3oM IyTeM
MOBBIIIICHHUS €r0 MPOAYKTUBHOCTH Ha OCHOBE YKperrie-
HUsI KopMOBOH 0a3sl [1, ¢. 1396]. IIpupoanabie KOPMOBBIE
yrozps B peciryonuke qocturator 137 Teic. ra, T. €. Oomee
42 % myomanay CeNbCKOXO3SICTBEHHBIX YTOIUil, OCHOB-
Has 9acTh KOTOPHIX (89,6 %) mpuxomuTcs Ha mMacToOUIIa,
a 13,4 % — Ha HeNCNONb30BAHHBIE YUACTKH.

B ropHoii 30He ceHo /i KUBOTHBIX B 3MMHUU TIEpH-
OJl SIBJISIETCSI €TMHCTBEHHBIM MCTOYHUKOM Oenka, pocdo-
pa, Kanpuus U BUTaMUHOB. IlosToMy B ycnoBusx LleH-
TpansHOTO KaBKas3a 3aroroBKa CeHa Ha TOPHBIX CKJIOHAX
SBIISICTCA CYIIECTBEHHBIM (DAKTOPOM B peIIeHUHU pooIie-
MBI TTOBBIIIIEHUS TIPON3BOJICTBA KUBOTHOBOIUECKOH TIPO-

18

9TOTO TEXHHKA, NMpeAHa3HaYeHHas JUIs pabOThI Ha CKIIO-
HaX, JOJDKHA OTBEYATH IIEJIOMY psiy TpeOoBaHUU. YKIIO-
HBI TIOYBBI OTPHIIATEIILHO BIUSIOT HA PabOTy TPaKTOPOB
U CeJIbCKOXO3SUCTBEHHBIX MAlllMH. JTUM B OCHOBHOM
OTIPEEISIIOTCSl 0COOCHHOCTH IKCILTyaTallui Ha CKJIOHAX
U TPYAHOCTH, BO3HHKAIONIUE MPH padbOTe MAIIMHOTPAK-
TOPHBIX arperaros.

Ha ckionax arperarsl pacxonytoT OOJbIIe YHEPTHH:
YBEJIMYMBACTCSI OyKCOBaHWE, YMEHBIIACTCS YCTOHUH-
BOCTh MAIlIMH KaK IPH MOBOPOTAxX, TaK U BO BpeMsl Mpsi-
MOJIMHEHHOTO X0J1a; KPOME TOT0, arperarbl 4YyBCTBUTEIb-
HBI K MUKPOHEPOBHOCTSIM.

B Takux ycrnoBusix 3aTpyaHsETCS yIIpaBleHUe arpera-
TOM, YXYAIIAKTCS YCIOBUS paOOThI TPAKTOPUCTA: MAIIlU-
HBI pa0OTAIOT MEHEe NMPOU3BOANTEIBHO, KaUueCTBO padoT
CHIDKAETCsI, @ Ce0ECTOMMOCTh MX MOBBIIIACTCS. CKIOHBI
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Bbime 20° SBIAIOTCS KPYTBIMH, W JJIS HUX Tpebyercs
Creluan3upoBanHas Texuuka. OqHUM U3 Hanbosnee xa-
PaKTEepHBIX U HEN30EXKHBIX SIBICHUH B yCIOBUIX pabOThI
Ha CKJIOHAX SIBJISIETCS CTIOJ3aHME arperaroB. YKIOH OT-
pHUIaTeNFHO BIMSIET M Ha KadecTBO padoTsl. [Ipu pabo-
T€ Ha CKJIOHAX 4acTO HapyllaeTcs HOpMajbHas paboTa
CHCTEMBI JIBUTATEIIsl, HCIIBITHIBACT OOJIBIIYIO HATPY3Ky U
TOPMO3Hasl cHcTeMa arperara. HeecTeCTBEHHOCTh O3Bl
TPAKTOPUCTa MpU pabOTe HA CKIOHAX ITOBBIIIACT €T0
YTOMIISIEMOCTb.

[TosToMy BO3HHKAaeT HEOOXOMUMOCTH pPa3pabdOTKH
CTELHUATBHBIX TEXHOJIOTUH U arperaros, MPUCIOCOOICH-
HBIX TSI paboT B TOPHOM M MIPEATOPHOH 30HAX, HAMPH-
Mep, B 3aTOTOBKE CEHa B TOPHOH MECTHOCTH. 3arOTOBKA
PacCHITHOTO CEHa B ropax BKJIIOYAET B ce0s CIEAyIOIIHe
oTiepaluu: CKalluBaHUE TPaB, BOPOIICHNUE TPABHI B IIPO-
Kocax, crpe0aHue B BAJIKU, CBOJIAKUBAHUE BAJIKOB B KOITHBI
C OZJHOBPEMEHHOW TPAHCIIOPTUPOBKOM K MECTaM MOABE3-
Jla TPAHCIIOPTHBIX CPEJCTB, NMOTPy3Ka B TPAHCIIOPTHBIE
CpeZCTBA, TPAHCIIOPTUPOBKA K MECTAM XPAHEHHUS U CKUP-
JoBaHMs. MI3BECTHO, UTO MPH TPAHCTIOPTHPOBKE CEHA Ha
3HAUUTENBHBIC PACCTOSHUS SKOHOMUYECKHU BBITOIHEE €TO
CKUpoBaHue. B aTOM cityuae ceHo nmonOupaercs U3 Ban-
KOB U TIpeccyeTcs B TIOKH. B ciydae 3akiajiku ceHaxa
paboTa BeneTcsi B TOM K€ MOCIIENOBATEIBHOCTH, UYTO U
P 3arOTOBKE PAcCHITHOTO CeHa. B aToM ciydae Tpasy B
mmoJie mpoBsuIHBaIOT 10 5055 % BiaxkHocTH. [loce 3To-
TO TpaBa BBIBO3UTCA U 3aKJIaIbIBACTCS B TPAHIICH.

CeHoOKoOIIIEHHE TPaB Ha CKJIOHAX B OCHOBHOM IIPOBO-
JTUTCS. BPYYHYIO, HA 9TO TpeOyroTcs OONBINNE 3aTpaThl
PYYHOTO TpyZAa. DTO MPUBOJNUT K YBEIMUCHUIO BPEMEHU
CEHOKOCHBIX paboT, nHora 110 1,5 Mecsme BMecTo 10-15
JTHEH MO arpOHOMHYECKHM TPEOOBAHUSIM, YTO TPHBOIUT
K 3HAQUUTEJILHBIM TTOTEPSIM YpOrKasi, CHUKEHHIO KauecTBa
kopma. IToTepu cyxoro BemiecTBa npu 3aroTOBKE CEHa 110
pacupoCTpaHEHHON B 30HE TEXHOJIOI'MH C €CTECTBEHHON
cymkoii mocturarot 25-30 %, a KOpPMOBBIX eIUHUI — 00-
nee gyem Ha 35 % [2, ¢. 9].

[TpuduHBI 3TUX TOTEPh MOXKHO PA3CINTh HA CIEIy-
IOIINE BUIBL:

1) mpUYHHBI MEXaHUYECKOTO XapakTepa (JIOMKa, ora-
JTAaHUE JMCTHEB M [[BETOYHBIX YaCTEH U Jp.), CBSI3aHHBIE C
MpoLeccoM YOOpKH, ¢ TPAHCTIOPTUPOBKOHM M CKIIaIUpO-
BaHHEM;

2) IpUIUHBI OMOXUMITYECKOTO XapaKTepa, CBI3aHHBIC
C JIBIXaHWEM PACTUTEIBHBIX KJIETOK, (DepMEHTATHBHBIMU
1 OaKTepHaNbHBIMH MIPOIECCAMH, IPOTEKAIOIIUMH B BbI-
CBIXAIOIIEH TpaBe Mocie ee cKammBanus |3, . 27], mpo-
UCXOJSIIIME MyTeM BBIMBIBAHUS NUTATEIBHBIX BEIIECTB
JOXISIMA M pOCaMH IPU JUINTEIBHOM IIpoliecce yoop-
Kd. YYWTBIBas, 4TO B TpaBax NUTATEIbHBIC BEIIECTBA,
MHUHEpPaJIbHBIE COM W BUTAMUHBI CKOHIICHTPHUPOBAHBI B
3€JICHBIX JINCThSIX, OyTOHAX W IIBETKAaX, a CKallMBaHHE
HEOOXOMMO MPOBOTUTH B MOMEHT HaMOOJBIIETO MX KO-
JMYECTBA B 3€JICHON Macce, 3aTATMBaHKeE ITPOIIecca CEeHO-
yOOpKH NPUBOJNT K 3HAUUTEIBHBIM ITOTEPSIM MEXaHHUE-
CKOTO XapakTepa.

Brimyckaemsie a1 paGoOTBHI Ha paBHHHAX CEHOY0O-
POYHBIC MAaIIMHBI Ha CKIOHAX cBbImIe 8—10° mcmons3o-

Y Y S _.eT™

A A A M L .
BaThCsl HE MOTYT, TaK KakK 3TO CBSI3aHO C PUCKOM OMPOKH-
TIBIBaHUS M3-32 UX KPyIMHOTa0apuTHOCTH [4].

ITosTOMy B TEXHOJOTHM 3arOTOBKHM CEHa B TOPHBIX
YCIIOBHSIX OCOOYIO aKTyaJbHOCTh MPHUOOPETaeT MCIIONb-
30BaHUE KOMILJIEKCA CEHOYOOPOYHBIX MAIWH, arperaru-
PYEMBIX C HU3KOKIMPEHCHBIMH TpakTopamu: T-40AHM,
MT3-82H, ®enmoy-180, mpeaHa3HadeHHBIX IS paOOTHI
Ha ckjoHax 1o 16°[5, c. 15].

Henb uccien0BaHMIl — COKPAaTUTh NOTEPU 3€IEHON
MacChl MPH 3arOTOBKE CEHAa C MPUMEHEHHMEM arperatoB
TOPHOI MOIU(UKAINHY, YITyUYIIUTh COXPAHHOCTh CEHA C
MIpUMEHEHHEM KOHCEepBaHTa (TIOBapeHHAs COTIb).

3agaun Mccae0BaHUI: ONTHMHU3UPOBATh CPOKU
3arOTOBKH, OOECIIEUMBAIONINE HANMEHBIINE TOTEPU 3a-
TOTaBJIMBAEMOTO KOpPMa, MOBBICHTH €TI0 KAaueCTBO U CO-
XPaHHOCTb Ha 3MMHE-CTOMJIOBBII MEPHUOA COAEpIKAHUS
KHUBOTHBIX.

MeTtonogorus u Mmetoabl ucciaenopanus (Methods)

ABTopamu pazpaboTaHa TEXHOJIOTUS COKPAIIEHHS 110~
TEpb 3€JIEHON MACCHI PU 3aTOTOBKE CEHA C IPHMEHEHH-
€M arperatroB TOPHON MOAN(DUKAINH, CTIOCOOCTBYIOMIAS
YIAY4IIEHHIO COXPAHHOCTH CEHa C IPUMEHEHHEM KOHCEep-
BaHTa (TOBapeHHas coinb). VccrnenoBanns MpOBOANINCEH
Ha TOPHOM cTaroHape, ¢. Jlaprasc PCO-Amnanus.

W3zBectHo, uTo TpakTtopa T-40AHM, MT3-82H, ®en-
moy- 180, mpenHa3zHadeHHbIE A pabOTHI HAa CKIOHAX 710
16°, momyckaeTcs MCIONB30BATh HA CKIIOHOBBIX y4YacCT-
Kax ¢ pOBHBIM MHKpopenbehom 1o 20°, mpu ABIKECHUH
HE BBIIIIE TPEThEH CKOPOCTH U IIPU YCIIOBHU YCTaHOBKU
BBIITYKJION CTOPOHBI NTEPEHUX KOJIEC K IIEHTPaJIbHOM ocn
TpaxTopa [6, c. 123]. DT BO3MOXXHOCTH ¥ OBLIN MCTIONb-
30BaHBl aBTOPAMH TIPH pa3pabOTKE TEXHOIOTHH 3ar0TOB-
KM CeHa B Topax. B 60pToBoif mepemaye nmepeaHero Mocra
TPAKTOpa YCTAHOBJICHBI 3y04aThle KoJeca C MepenaTod-
HBIM gncaoM 2,79. Korma nuck o0oma xoieca TpakTopa
YCTAHOBJIEH BBIIYKJIONH CTOPOHON HapyXy, KoJiesl epe-
HUX Konec paBHa 1320 MM, KOTZa OH PacHoJIOKEH BbI-
MyKJIOW CTOPOHOW BHYTPH, — 1845 mm. IlepectaHoBKOM
KPOHIITEHHOB MOXHO MOIYYHUTH €IIie TPU pa3Mepa KoJIen
TpaKTOpa.

[Tpu paboTe Ha CKIOHAX HAJ IIUTKOM IIPHOOPOB TPaK-
TOpa yCTaHABIMBAIOT MaHEJIb CUTHAIN3AIMH KPEeHOMEpa,
OCHAIIICHHOTO JAByMS JIaMIIaMH (3€JIEHON B KPAcHOI), KO-
TOpBIE TIPH OIACHOM HAKJIOHE JIal0T OJHOBPEMEHHO CBE-
TOBOM M 3BYKOBOW cHrHaibl. /|1 moaydyeHUs: OIHOBpE-
MEHHO CBETOBOTO M 3BYKOBOTO CHTHAJIOB IIPH OIIACHBIX
HAKJIOHAX TPaKTOpa KpacHasl CHUTHalbHas Jiamma cOIo-
KHpOBaHa CO 3BYKOBBIM cuTHajoMm. Tpaktop MT3-82H
ommnyaercs oT MT3-82 MOHMKEHHBIM [IEHTPOM TSKECTH
1 MOBBIILIEHHOW YCTOWYMBOCTBIO, UTO MO3BOJISET IIPUME-
HSTb €T0 B TOPHBIX YCIIOBHSX.

CxammBaHne TpaB Ha CKIOHAX 10 20° Ipou3BOANTCS
HABECHON KOCHJIKOW TOPHOW MOTU(HKAIINU, MMEIOIICH
MIPOMEKYTOUHBIN PEYKTOP, ABYXCEKIIMOHHBIA Opyc KO-
po069aTOrO CeYECHUs Ul HABECKU MAIIMHBI Ha HU3KOKIIH-
percHerii Tpaktop T-40AHM 1 KOHTPIPHBOL, TO3BOJIS-
IOITHHA BBIHECTH PEXYIIWH ammapar Ha 255 MM BIpaBo
3a MPEeAENbl KOJIEC TPAKTOpa, YTO CJENAHO C TOH LENbIo,
9TOOBI KOJIEca TPAKTOpa C IIMPOKOW KoJieeH HEe MM
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HeckomeHnHyto TpaBy [7]. IlpuBon pexymiero ammapara
OCYIIECTBIIACTCS Uepe3 KapAaHHYI0 M PEMEHHYIO Tepe-
nmagy. Ha ckionax 1o 15° ckammBaHue MOYKHO TPOW3BO-
JUTH poTannoHHoH Kocwikoit KPH-2.1, arperarnpyemoi
¢ Tpaktopom MT3-82H.

OMBITHI TTO ONPEAEICHHUIO IIUPUHBI 3aXBaTa arpera-
Ta B 3aBUCHMOCTH OT KPYTH3HBI CKJIOHA IOKa3ajH, 4TO
C YBEJIMUEHHMEM KpPYTH3HbBI IIMPHHA 3aXBaTa MaIlInHbBI
ymenbinaercs. Tak, npu ckammBanun KCI'-2.1 TpaxTo-
pom T-40AHM Ha ckioHe KpyTH3HOH 12° mmpuHa 3a-
xBaTa cHm3miack ¢ 2,07 1o 1,78 m [8, c. 114].

CHIKeHNE IIMPUHBI 3aXBaTa arperara Ha CKJIOHE
KpyTu3HOH 10 16° maeT MeHee MHTEHCHBHO, YeM Ha
CKJIOHaX BHIIIE 16°. B ipsiMoii CBSI3M ¢ IIMPUHOH 3aXBaTa
HAaXOJUTCS ¥ IPON3BOAUTEILHOCTD arperara.

HccnenoBaHusiMM yCTaHOBJIEHO, YTO BBICOTAa Cpe3a
TpaBbl pexymuM ammaparom kocwiku KCI'-2.1 3aBu-
CHUT OT HarpaBieHHs IBIKeHUs. [Ipn ABMKEHUM BIOIB
CKJIIOHAa BBEpX OOCCIIEUMBAETCSI MUHHMMAallbHas BbICOTA
cpe3a. OHa yBeNINYMBAETCS TIPH JIBIKCHNH arperara Imo-
MEepeK CKJIOHA M JOCTUIAaeT MAKCHMAaJIbHOW BEINYMHBI
TIPH IBWKCHUH BIONb CKJIOHA BHU3 [9, ¢. 16]. [Tpu aTom ¢
YBEIMUYEHUEM KPYTHU3HBI CKJIIOHA PACTET U BBICOTA CPE3a,
BBI3BIBAIOIIAs TTOBBIIIEHNE TTOTEPh CeHa. B mporecce mc-
MBITAaHUHA OBIJIO OTMEUEHA BBICOTA cpe3a 7—8 cM, moTepu
(hakTHUECKOTO Yypoxas B mpeaenax 3—5 %, npon3Boau-
TENBHOCTH — 1,2 ra/dgac 4nucToii paboThI.

Pesanne credneit ocymecTBIsSeTCS C MOMOIIBIO IJa-
CTHHYATBIX HOXEH, IMIAPHUPHO 3aKPEIUICHHBIX H IIOTIap-
HO-BpAIAIONIMXCs IpyT MPOTUB Apyra poropax. B me-
CTax, HEAOCTYNHBIX I pabOThI TPAKTOPA C KOCHIKAMHU
KCTI-2.1 u KPH-2.1 u Ha cxjioHax 70 25°, cKalnBaHHE
MIPOU3BOJUTCS PyUHBIMA MOTOPHU30BaHHBIMU KOCHIIKAMH.

C nenpio paBHOMEPHOTO MPOBSUIMBAHUS CKOIIEHHOMN
TpaBbl HA CKJIOHAX CJIEYET MPOBOANTH BOPOIICHUE. DTy
paboTy BBINOIHAIM TOPHBIMU KOJECHO-TPAKTOPHBIMU
rpabmsamu ['BK-6.0T" [10, c. 221]. Cexuuu rpabneit mpu
3TOM YCTaHABIMBAIOT IO YIJIOM K HANpPaBICHUIO IBU-
JKEHHS arperata Tak, 9ToObI pabodne maibleBbIe Kojeca
OBUTH PACTIONOXKEHBI 331U PAMBI CEKIMH, MO Halpasie-
HUIO JIBIDKCHHUS, @ OTIOPHBIE Kosleca Obutn cHapyku. CeHo
MIPU 3TOM TIEPEABUTACTCS TOJIBKO Ha IIUPUHY 3aXBaTa Ofl-
HOTO KoJeca.

[Tocne mpoxoxa rpabieii ckoIeHHas Macca, pacroa-
rasch B IIPOKOCAX PBIXJIBIM CIIOEM, XOPOIIO 001yBaeTcs
MOTOKaMHU BO3/lyXa WM, TAaKUM 00pa3oM, JOCTUTaeTCsl ee
paBHOMEpHOE BBICBIXaHME. B ciydae xorga mpomyKTHB-
HOCTb CKOIIEHHO} Macchl BHICOKAsl BEPXHsS 4aCTh BaJIKa
BBICBIXAET, @ HIDKHSSI OCTACTCsl CHIPOM M HAauMHAET MOJ-
npeBarh, TO MPOU3BOAMUTCS oOOpaunBaHue Bajka. [lms
ATOTO UCTIONIB3YETCS OfTHA U3 CEKIUi Tpabieid, IeBast Win
npaBas. TpakTOpUCT HaNpaBiIsAeT JAaHHYIO CEKIHIO MOCce-
peauHe BaJKa TPETHUM MM YETBEPTHIM KOJIECOM, BAJIOK
mpu 3ToM caBuraercs Ha 180°.

['pabmu ropuoit Mmogudurannu ['BK-6.0I" Bermome-
HBI B ITOJlyHABECHOM BapuaHTE arperaTMpoBaHUs, CHA0-
JKEHBI HIECTHIO ITHEBMATHYECKUMH KOJECaMHU OOIbIIeH
TPY30IOIbEMHOCTH, YEM y PAaBHUHHBIX M 00OPYHIOBAHBI
THPABINYECKIM MEXaHU3MOM IMOABEMa PabOUMX KOJIEC.

20

ATPOTEXHOIOT U

-rpapnmﬁ BeCTHHUK Ypama Ne 08 (211), 2021 r.

ITpu pabote Ha y4acTKax, 3aCOPEHHBIX KAMHSIMHU, TPAKTO-
PHCT IIPU BCTpPEUE arperara ¢ NpensTCTBUEM, HE TOKUAs
KaOWHBI, MOXKET TOIHATH padoune MaybIeBbIE KOJIoca
o0bexarh MPENATCTBHE H, OIyCTHB KOJIECA, BHOBBH IPO-
JIOJDKUTH padoTy.

Jliist cOopa CKOLIEHHBIX TPaB B BAJIKU PEKOMEHJyeT-
cs mpuUMeHATs kpome rpadneit ' BK-6.01" u ropHbIe m0-
MIEpEYHbIC CKIIAbIBAIONINECS JBYXCEKIIMOHHbBIE Ipabmn
I'TITI-6.0T. I'pabmu I'TITT-6.0I" pazpabotans! Ha 6a3e paB-
HuUHHBIX Tpabmeit I'TII-6.0. B ommume oT paBHUHHBIX
rpabieil OHM CHaO)KEHBI YCHJICHHOH aBTOMAaTHYECKOW
CIIETIKOH, TIO3BOJIIONICH OJJHOMY YEIOBEKYy 0e3 OOIBIINX
YCHITHI TIEpeBOANTH Tpadiy U3 paboduero MONIOKSHHS B
TPaHCIOPTHOE MK Ha000poT. Kpome Toro, Ha HUX ycTa-
HOBJICHBI XOJIOBBIE KoJieca OOJNBIIEro pa3Mepa M Ooiee
KECTKHE CBAPHBIE OCH.

[[TapHupHOE COEAMHEHNE CEKLIUI [T03BOJISIET CKJIA/IbI-
BaTh UX IPH TPAHCHOPTHPOBKE U MPOU3BOJHUTH B IIPOIIEC-
ce paboTHI KOMMPOBAaHNE MUKpOpETheda ydacTKa.

IToce OKOHYATETBHOTO TOJCHIXAHUSI CEHA B BaJIKax
€ro HeoOXoANMO coOpaTh B KOITHBI M BHIBECTH K MECTaM,
YIAOOHBIM [UISl TTOJbE3/a TOTPY30UHBIX M TPAHCIIOPTHBIX
cpenct. JlaHHas onepanys BBIIOJIHSETCS BOJIOKYILIEH-
xormHOBO30M BY-400 ¢ mepenneil m 3amHell HaBeCKOU
tatdopmsl Ha TpakTop T-40AHM.

[Tpu sTOM HaOmOmaIwCh OOJNBIINE TTOTEPH KaK ypo-
’Kas, TaK U Ka4ecTBa CEHAa, OCOOEHHO HA Y4acTKax ¢ HU3-
kuM TpaBoctoeM (10 20 %). Jlamee ceHo minm CeHaxHas
Macca, coOpaHHas 1 MO/IBE3EHHAs BOJOKYIIEH K MECTaM
JUIs TPAHCTIOPTUPOBKH, TPY3UTCSI TpeHEepHBIM TOTPy3-
YHKOM.

B 3THX ycI0BHAX aBTOPBI HCIIOIb30BAIN TEXHOIOTUIO
3arOTOBKM IIPECCOBaHHOTO ceHa. IlpeccoBanHOe ceHO
UMEET PsiJi MPEUMYIIECTB 110 CPABHEHHUIO C PACCHITHBIM:

—  mpu nepeBoske ero ¢ dompmmM KII/] ncmons3y-
I0TCSI TPAHCIIOPTHBIE CPEACTBA,

—  TpebyeTrcst MEHbIIIAsk EMKOCTh XPaHEHHUS,

—  CEHO MpOIIEC YYUTHIBATH, YMEHBIIAIOTCS €T0
MEXaHUYECKHE MOTEPH IMPH MOrPY30YHO-PA3TPY30UHBIX
omepanyax, B pe3yabTaTe Jydlle COXPaHSIOTCS KOPMO-
BbIE KauecTBa CCHA.

[TosTOMy B TOpHBIX YCIOBHUSIX NPH IEPEBO3KE CEHA
Ha pacctosiHHe Oonee 15 KM peKOMEHIyeTCsl IPUMEHSTh
JTAHHBIN CI10C00.

TexHOIOrn4ecKui Npouecc NPOBSIMBAHMS TPaB Ha
TI0JIE TIPU 3aTOTOBKE NPECCOBAHHOTO CEHA TaKOH e, KaK
pu yoopke pacceimHoro cera [11, c. 3].

Crpebannie MPOBAJICHHOW TPaBbI B BAJKH MPOBOAM-
mu 6oxoBeMH Tpadbmsivu ['BK-6.01, B pesynsrate Banku
YKJIJbIBAJINCH MTOTIEPEK CKIIOHA.

ITogbop ¥ mpeccoBaHME OCYMIECTBISAIN TIpeEcc-
nmonbopmukoM TopHOi Momudukammu I[1CB-1.6I. On
IpeiHa3HadeH JUId MoA0Opa M3 BAJIKOB CEHA WIIM COJIO-
MBI U NIPECCOBAHMS MX B TIOKH IPSIMOYTONBHON (POPMBI
C aBTOMATHYECKOI OOBA3KOHM Ha CKIOHAX KPYTH3HOH 1O
20° 1 MOXXeT OBITh HCIIOIH30BAaH HAa paBHUHE WIIM HA CTa-
IIMOHApE.

On sBigercs MoauduKaimed mpecc-moadopImuka
[1CB-1.6 ¢ 6okoBO¥ Momadelt Macchl, Ha KOTOPOM XOJIO-



Puc. 1. I'pabnu I'BK-6.0I. O6ujuii 610

Fig. 1. Rake GVK-6.0G. General view

BbIe KoJieca 00Opy/IOBaHBI THIPABIMYECKHMU TOPMO3a-
MH.

Jist smydnieit ycToMYMBOCTH TIpU paboTe H CKIIOHAX
MIMpYHA KOJIen No0opIrKa yBenuausaeTcst 10 2900 M.

[IprBOA TOPMO30B OCYIIECTBIIETCS U3 KAOMHBI TPaK-
TOpA.

Jlist nmydrield yCTOHYMBOCTU MPH pabOTe HA CKIOHAX
mMprHa Kojien roabopuiuka yBenwmdeHa 10 2900 mm.
Ilogpem M omyckaHwe MOAOOPIIMKA OCYLIECTBISIOTCS
IIPY [TOMOIIY THJIPABIUKH. MccienoBanus mokas3ainy, 4To
npu pabore mpecc-moadopIIMKa Ha CKIOHE CBbIme 14°,
TIOKH, BBIXOJISIIIIME M3 IIPECCOBAILHOM KaMephl, CKaThIBa-
I0TCSI BHH3 T10 CKJIOHY ¥ HEBO3MO)KHA JaIbHEHIIas Mexa-
HHU3anus 1Moadopa MX M IMepeBo3Ka K MecTaM XpaHeHHSI.
J11st mpeoTBpaleHns! CIIOI3aHUs TIOKOB IO CKJIOHY IIPH
BBIXO/IC MIX U3 IIPECCOBAILHOM KaMephl Ha CXOTHOM JIOTKE
MOHTHPYETCS CIlellnalibHasl paMKa.

J1ist moziBo3a ceHa B TIOKaxX CO CKIIOHA K MECTY XpaHe-
HUSI UCTIOJIB30BAIN MOJICPHU3HPOBAHHBIN aBTOpaMH I10-
nynpunen oaHoocHslt camocBanbhbiil 1TITC-2HT [12,
c.212].

MonepHu3anus 3aKiI04aeTcsl B PaCIIMPEHUH KOJIEH
o 2450 MM BMecto 1500 MM, MOHW)KEHMHM €ro ILIaT-
¢opmbr Ha 80 MM C LENBIO YBEIMYEHUS] YCTOMYMBOCTH
MIpUIIeTia Ha CKJIOHAX M YBEIMUYEHUS! EMKOCTH Ky30Ba J0
9 M* BMecTO 2,5 M? ¢ TOMOIIIBIO HaICTaBHBIX OOPTOB. Pac-
MIMPEHHEe KOJIeN JOCTUTACTCS IyTeM pa3pe3aHusi OCH 110
LEHTPY U YUIMHEHHS €€ 3a CYEeT BCTAaBKH OTpe3Ka MeTal-
JIMYECKOTO MPOoQHiIst aHaIorn4Horo cedeHust. C 1enbio
NPEeIOTBpAIIEeHHs N3rHba YUIMHEHHOH OCH €€ yCWININ
IIPY IOMOIIH pedep xecTkocTH. [loHmKenue miathopmsl
MIpUIIeTIa OCYIIECTBICHO IyTeM MEepPeHoca OCH M3 HUXK-
HETO TOJIOKEHUS B BEpXHEE OTHOCHTEILHO MPOJOIBHBIX
JIOH)KEPOHOB B TIPHILIETIAX.

[Ipn 5TOM COXpaHeHa TOPMO3Hasl CHCTEMA C y/UTHHE-
HHEM TPYOKHU OT pacrpeeuTeIbHOrO TPOWHHKA JI0 TOP-
MO3HBIX IUJIUH/IPOB.

Pesyabratsl (Results)

[IpoBeneHHBIC MCCIEIOBAHMS MTOKA3alH, YTO TIPHMe-
HEHHE ATUX MAIMH Ha TOPHBIX CKJIOHaX oOecrevynBaet
YBEJIMYCHHE MPOU3BOAUTEIBHOCTH TPyJa B CPABHEHHUH C
py4HOU 3aroToBKOW B 4—5 pa3, CHHKEHHE CPOKOB yOop-
KH B 3 pasa, MO3BOJISS MOJYYUTh JTOTIOJHUTEIBHYIO TPO-
JIYKIIMIO BBICOKOKAYE€CTBEHHOTO CEHa M 00ECIeUUTh €ro
COXPAHHOCTh, YTO SIBJISETCSI OCHOBHBIM YCIIOBHEM IIpa-
BWJILHOTO HCTIOJB30BaHMS MPUPOIHBIX CEHOKOCOB [13,
c. 80].

B memsx coxpaHeHHs KadecTBa MOITYYEHHOTO CEHa,
MOBBIIICHUS] €T0 TOEAAeMOCTH, TpaBa B BaJKaX BbI-
cymmBaercsi 0 BIaxHOCTH 22-25 %, u3beras ochlna-
HUSI JINCTHEB, [[BETKOB U OYTOHOB (JIETKOOCHIMAIOLIHECS
mpu BrnaxHocTH 16-18 %), cpasy mpeccyercs mpecc-
nogoopiukoM [ICB-1.6I" (puc. 2) ¢ npuMeHECHHEM KOH-
CepBaHTa, MOJABJISIONICTO JIESTENbHOCTh (PEPMEHTOB U
CHOCOOCTBYIOIIEE COXPAHCHUIO KayecTBa CeHa NPH JJIH-
TEeTLHOM XpaHeHUH B TIOKax [ 14, c. 658].

KoHcepBaHT-oBapeHHas COJIb, B BUE MOPOIIKA BHO-
CUTCsI C TIOMOIIBIO MPUCIIOCOOTICHUS (03aTOpa) CMOH-
TUPOBAaHHOTO Ha IPECC-MOAOOPIIMKE OTHOBPEMEHHO C
npeccoBanueM, u3 pacuera 20 kr/T. CpeaHsis IUIOTHOCTD
pysona qocturaer 150 kr/m?, macca 1o 35 kr.

IIpu xopouieii noroae pyJOHbI yCTaHABIMBAIOT HA Pe-
OpO ¥ OCTABJISIFOT HA CKOIIEHHOM Y4acTKe JI0 2 CYTOK JUIst
JIOTIOTHUTEIBHOTO MPOCYIINBAHNS, 3aT€M UX 3arpy’KaloT
HAa TIPHUIIETI ¥ OTTIPABIISAIOT K MECTY CKJIaJHpPOBAHUS.

Jliist XpaHCHHSI CeHA Ha OTKPBITON IUTOMIAaAKe (HhOpMH-
pyloT mrTabens U3 TyKoB JuIMHON 20 M, HIMPUHON 5 M.
[IpenBapuTenbHO YKIaIbIBAIOT COJIOMEHHYIO MOACTHUIIKY
cioem 40 cM, KOTOpasi MpeIoXpaHseT OT MPOTHUBAHUS
HIKHero ciost mradens. [locae 8-ro Trioka mo BbIcOTe
MIPOU3BOJIAT Cy)KEHHE IITa0esIs, KOTOPHII HAKPHIBAIOT I10-
JINATUJIEHOBOM IJICHKOM.
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Tabnuua 1

TexHUYeCKMe XapaKTePUCTUKN aTrPeraToB TOPHOI MOAMPUKALII

HaunmeHnoBaHue noka3zareJei KPH-2.1 I'BK-6.0T" MCB-1.6I'
IIpon3BOAUTENLHOCT YNCTOM PabOTHI, ra/4ac 1,3 3,6 7,0
[lIupuna 3axBaTa, M 2,1 6 1,6
Pabouast CKOpOCTh, KM/4 815 Ho 6 Ho 6
MuHnMabHas BRICOTA Cpe3a, CM 3,0 — —
[upuna o6pazyeMoro Bajika, M — 1,2 —
["abapuTHbIC pa3Mephbl C TPAKTOPOM, MM:

JUTUHA 5300 6470 6570
IIMPHHA 3080 3100 3150
BBICOTA 2485 1620 2030
JIOpOXHBIM POCBET, MM — 200 250
Uncio OnopHBIX KOJIeC - 6 -

Pa3smep Tr0KOB, MM:

JITMHA — - 800
IHPUHA - - 500
BBICOTA - — 360

Table 1

Technical characteristics of mining units of modification

Name of indicators KRN-2.1 GVK-6.0G PSB-1.6G
Net work productivity, ha/h 1.3 3.6 7.0
Working width, m 2.1 6 1.6
Working speed, km/h §-15 Less then 6 Less then 6
Minimum cut height, cm 3.0 — —
Width of the formed roll, m — 1.2 -
Overall dimensions with the tractor, mm:
length 5300 6470 6570
width 3080 3100 3150
height 2485 1620 2030
Ground clearance, mm - 200 250
Number of support wheels — 6 —
Bale size, mm:
length - - 800
width - — 500
height - — 360

Bokpyr mitabens BBHIKANBIBAIOT KAaHABY IMUPUHOU
25 cM, nryounoit 30 cm gt ctoka atMocdepHbIX ocal-
koB [15, c. 714].

B TakoM moJoeHUH CEHO XPaHSAT 10 BECHBI, IOCTE-
MIEHHO CKapMJIMBAasi €ro >KMBOTHBIM B XOPOILEM COCTOSI-
HUH (Tabnuna 2).

Obcy:knenue u BbiBoAbI (Discussion and Conclusion)

JlaHHbBIC TAOMUIIBI 2 CBUACTEIBCTBYIOT O TOM, YTO B
MIPECCOBAHHOM CEHE YBEIUYMIIOCH COJIEp:KaHUE KOPMO-
BbIX euHull Ha 32,1 %; cyxoro BemectBa Ha 29,6 %; cbl-
poro nporenHa Ha 17,3%; sxupa Ha 7,4 %; KJIeTuaTKu Ha
14,2%; caxapa Ha 17,6 %; oOMenHO# >Hepruun Ha 8,0 %
[16, c. 10].

CrnenmoBatenbHO, pa3pabOTaHHAs TEXHOJIOTHS 3aro-
TOBKH MPECCOBAHHOTO CEHa C MPUMEHEHUEM arperaroB
TOPHOHM MOIU(UKAIIMHA UMECT Psijl IPECUMYIIECCTB MEpe
paccheImHBIM ceHOM. [Ipu ero 3arotoBke Ooiee ueM B
1,2 pa3za cokpaluaioTcs MEXaHW4YecKHe MOTEpH, MPOouc-
XOJSIIIME TPU CBOJAKUBAHUM, KOIMHEHUH, CTOTOBAHUH.
JlaHHast TEXHOJOTHUS TIO3BOJISIET ONTUMHU3UPOBATH CPOKU
3aroTOBKH, 00CCIICUYNTh HAUMCHBIIIHE TIOTCPH 3ar0TaBIHU-
BaEMOTr0 KOpMa, MOBBICUTH €r0 KaUeCTBO U COXPAaHHOCTh
Ha 3UMHE-CTOMJIOBBIHN MEPUOJ] COAEPKAHUSI JKUBOTHBIX.

IIpu 5TOM MOBBINIAETCS TOEIAEMOCTh 3ar0TOBJICHHO-
ro xopma Ha 18,5 % u nuTarenbHas HEHHOCTh NOEAAEMOi
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MacChl, 4TO MOJIOKHUTEIBHO CKa3bIBACTCS Ha (DU3HOIIO-
THYECKOM COCTOSIHUM KMBOTHBIX B 3UMHMU CTOMJIOBBIN
TIepHOL, OAJCPIKUBAIONINI OOJIee BEICOKYIO MPOIYKTHB-
HOCTb KMBOTHBIX, HAIIPUMED, YI0H MOJIOKA MOBBIIIAETCA
Ha 11,7 % [17, c. 239].

ABTOpHI Takxke pazpadoramn «I[IpuHIMN opraHu3a-
IUH padoTbl U KOHTPOJIb KAa4eCTBA 3aTOTOBKH KOP-
MOB»:

1. Ha cknoHax TpakTOpbl U CEIbCKOXO3SIICTBEHHBIE
MaIINHBI JI0JDKHBI paboTaTh Ha HEOOJBIINX, OE30ITaCHBIX
CKOPOCTSIX.

2. PaboTa MaliH Ha HETTOATOTOBIICHHBIX YYaCTKaX HE
paspemaercs. Y4acToK [uist padOThl MAITMHOTPAKTOPHBIX
arperaroB JIOJDKEH OBbITh ITOATOTOBJICH 3a0J1arOBPEMEHHO:

1) orpaHMYEHBI BEIIKAMH YYacTKH YKJIOHOM 10 14°
C HEpOBHON MUKPOHEPOBHOCTHIO U 710 20° ¢ pOBHOM MU-
KpPOIIOBEPXHOCTHIO;

2) JuTs pyYHBIX MOTOPH30BaHHBIX KOCHIIOK OTMEYaCT-
s BEIIKAMH y4acTOK C YKJIOHOM 110 25°%;

3) yOpaHsbI KpyTIHBIC KAMHH, 3aChHITTAHBI SIMBI M KAHABBI;

4) ycTaHOBJEHBI BEIIKH y OYEHb KPYITHBIX KaMHEH,
Pa3MBITBIX YYaCTKOB M APYTHX NPEMSITCTBUIL.

C 1enpio yMEHBIICHHUS 9PO3HUH TTOYBHI TIPU CEHOY00-
POUYHBIX PabOTax Ha CKIOHAX T'Op HE PEKOMEH IYeTCs:
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Puc. 2. ITpecc-nod6o

wyux IICB-1.6I. Pa6oma Ha cxnoHe

Fig. 2. Baler PSB-1.6G. Slope work

Tabnuna 2
CocTaB U INTaTeNbHA IEHHOCTH 3aTOTaBINBa€MOT0 KOpMa
'ﬁ(gﬂ; Cyxoe Oomennas
Kopma Beule- |IIporeun | ’Kup | Kneruarka | Caxap | 3ona | BB | 3Heprus,
KOPMOBBIX |~ o M,k
eTHHHIL
Tpasa ropHoro pasz- 0,24 310 45 13 110 24 4,7 827 3,14
HOTPaBHO-3JIAKOBO-
60060BoT0 JIyTa
PaccriniHoe ceno 0,56 855 98 27 253 17 9,6 612 7,60
[TpeccoBaHHOE CEHO 0,74 1108 115 29 289 20 11,7 | 555 8,21
Table 2
Composition and nutritional value of the prepared feed
Feed Feed units Dry Protein | Fat Fiber Sugar | Ash | NFES Metabolic
matter energy, MJ
Grass of the 0.24 310 45 13 110 24 4.7 | 827 3.14
mountain grass-
grass-bean meadow
Loose hay 0.56 855 98 27 253 17 9.6 | 612 7.60
Pressed hay 0.74 1108 115 29 289 20 11.7 | 555 8.21
1) TpOM3BOAWTH 3aTOTOBKY KOPMOB TPAKTOPHBIMHU KauecTBo KOIIeHHs MPOBEpsITh HE MeHee 2—3 pasa B

arperaraMy Ha CKJIOHAaX CO cJ1aboi 3a1IepHEHHOCTHIO;

2)  NpUMEHSATH TPAKTOPA, €CIIU HAOIIONAeTCs CMe-
IIICHHUE JIEPHA, B PE3YJIbTaTe Yero OrOJIIETCs M0YBa;

3) TpOM3BOAWUTH KPYTHIE MOBOPOTHI TPAKTOPA, TaK
KaK 3TO MPUBOAUT K CMEIICHHUIO ICPHA;

4)  mocne BBIMAIeHUS 0CAIKOB Ha CKIIOHAX KPYTH3-
HOM Oosiee 12° Mpon3BOMUTE TPAKTOPHBIE PAOOTHI B TEUE-
Hue 20-24 Jacos;

5)  pabotarh MOJ Harpy3Koi BBEPX IO CKJIOHY, TaKk
Kak M3-3a MPOOYKCOBKH KOJIOC TPAKTOPA MPOUCXOAUT Pa3-
pYIICHHE IepHa.

Yto0bl JTOOUTHCS YHCTOTHI Cpe3a, HEOOXOTUMO pe-
TYISPHO CIICANUTH 332 COCTOSTHHEM DPEXYIIUX amlaparoB.
Pexomeniyercst 1yisi oOecrieueHns KadeCTBEHHOTO cpe3a
3aMEHATh HOKHU 1—2 pa3a B CMEHY.

CMEHy: B HaJaje, B KOHIIC M IPH HEOOXOIUMOCTH B Ce-
penune cMeHbl. [Ipu aToM HEoOXoaMMO oOpaliaTh BHU-
MaHue Ha 3(QPEKTUBHOCTh PabOThl OTBOAHBIX JIOCOK U
MIPYTHEB, IEINUTEINSA, OTCYTCTBHE 3aMUHAHUS CKOIICHHON
TpaBBbI KOJIECAaMH TPAKTOpa, HATMYKE MPOIYIICHHBIX CTe-
Oneii TpaBbl B 30HE PabOTHI PEXYIIHX aNaparos, a Tak-
KE OTPEXOB.

BricoTy cpes3a TpaBel KOCWJIKOW, MOTEPU OT IIOBBI-
LIEHHOTO Cpe3a M HeCPe3aHHbIMU PACTCHUSIMHU HE00XO-
JTUMO OMPEACTIATH C MOMOIIBIO CTICIIHATFHON paMKH ILIO-
manpeio 0,5 M2

Pamka gepeBsiHHas, npsMoOyroiibHOH (opmbl. [[Be
CTOPOHBI €€ MMEIOT IUHY 2,1 M, T. €. paBHBI IIMPHHE
3axBara PEeXyIIero ammapara, ABE KOPOTKHE CTOPOHBI
JnHOM 1o 23,8 cM. KopoTkue cTOpOHBI M O/IHA JUTUHHAS
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M3rOTaBIMBAIOTCS M3 AEPEBIHHBIX TUIAHOK U UMEIOT BBI-
COTY, PaBHYIO IIPUHSITON BBICOTHI CPE3a, MPETYCMOTPEH-
HOM arpoTEeXHUYECKUMH TPEeOOBaHMSAMH IUISI KOCHIIOK,
MuHyC 1 cm.

Jpyras niauHHas CTOPOHA U3rOTaBINBACTCS U3 IOCKU
BBICOTOI 25 cm. Ha Heif ¢ Hapy»XHO# CTOpOHEI Yepes 1 cm
OT HIDKHETO Kpas paMKH HAaHOCSITCS MapajjieIbHO TOPH-
30HTaNBHBIE JIUHUH. Yepe3 10 cM HaHOCATCS Mapayieb-
Hble BEpTUKaJIbHbIE TUHUU. KpoMe Toro, B 3TOH AOCKE Ha
PacCTOSIHUM, PABHOM BBICOTE OCTAIBHBIX CTOPOH PaMKH,
OT HWJKHETO Kpasi IeNIaeTcs mielb B 1 ¢M 10 BCEil JUIMHE.

OmnpeneneHne BBICOTBI CPE3a PACTEHUS MTPOU3BOIUT-
Csl IPOTUB Ka)KJ10M BEpPTUKAIbHON JIMHUN JIMHEUKOM.

3ameps! AT KaX/I0TO HAIpaBJICHUS JBW)KCHHUS U HA
Ka)XJIOM PeXHUME pabOThl MAIIMHBI PONU3BOINUTCS TPEX-
kpatHo. Ilpn oOHapyXeHUH KaKUX-THOO HapyIICHWHA B
paboTe KOCHIOUHBIX arperaroB HEMEIJICHHO TPUHUMATh
MEpBI K UX YCTPAHEHUIO.

ITpu mepBoM mpoxoze rpabenbHOro arperara mpoBe-
PSIIOT KauecTBO crpebaHus M MpH HEOOXOAUMOCTH pery-
JTUPYIOT pabodre OpraHsl.

JIBmkeHune arperata ¢ OOKOBBIMH T'paOsIMH TIPH 3a-
TOTOBKE IPECCOBAHHOTO CEHA IPOU3BOAMTCS TIOTIEPEK
CKJIIOHAa 4YeJTHOYHBIM crmocobom. Ilpm 3arotoBke pac-
CBIITHOTO CEHA, JBW)XEHHE C OOKOBBIMU TPAOISIMU BBI-
MOJHACTCS B TOM )K€ HAIpPaBICHWH, B KaKOM paboTaer
KOocHJIOUHBIN arperar. [Ipu pabote arperara c momeped-
HBIMH TPa0JIsIMH OCHOBHBIM BUJIOM JIBH)KEHHMS SIBIISIETCS
YEITHOYHBIH, MPUYEM HANpaBICHUE ABWKEHHS arperara
JIOJKHO OBITH MEPIIEHANKYIISIPHBIM K HAIPABICHUIO JIBH-
JKEHUSI KOCWJIOYHOTO arperara.

KauecTBo paboThl mpH crpedaHum ceHa MPOBEPSIOT
Bu3yaspHO. [Ipn 3TOM 00OpamiaioT BHUMAaHUE Ha MPAMO-
JUHEWHOCTh BaJKoB U (hopMmy mx oOpazoBanus. He mo-
MYCKAaeTCs CTYNEHYAaTOCTh BAJIKOB, HEPABHOMEPHOCTH 110
IMIMPUHE U BBICOTE, PA3pBIBBI MO JUTMHE BaJIKa, a TAKXe
OTPEXH I TPOITYCKH CTeOJIeH B 30HE 3axBara rpadeib-
HOro MexaHu3Ma. [lorepu 3a rpabnsimMu OMpenesnsoT my-
TEM HaJIOXKCHHMs B IISITH MECTax IO JMaroHalik KBajpart-
HBIX paMok pazmepom 0,5 X 0,5 M u cOopa Ha TUIOIIAIH,
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OTPaHUYCHHOW paMKOil BCceX cTeOiei, TMCTHEB U COIIBE-
Tuii. CobpaHHOE CO BCEX IUIOMIAICH CEHO BBICYIINBAIOT
JI0 BO3IYIIHO-CYXOT'0 COCTOSTHMSI M B3BelMBaroT. [Tomy-
YCHHBIN BEC B TPaMMax, pa3/eIeHHBIN Ha 25, TaeT BelH-
YHHY MTOTEPh 3a TpabiIsiMu B IIEHTHepax ¢ 1 ra.

OmnpeneneHue MOTEps MPOBOAAT HE PEXE OAHOTO
pa3a 3a 2 cMeHBI paboTHl arperata. [Ipu oOHApYXEeHUH
HEIOCTAaTKOB B padoTe rpadiieii MpUHUMAIOT MEpHI TI0 UX
YCTPaHECHHIO.

[Ipu mombope BalKOB Ipecc-MOAOOPIINKOM CIEIy-
eT coOmoaTh NPSIMOJIMHEHHOCTD JIBIKEHHUS arperara ¢
TaKUM pacdeToM, YTOOBI BAJIOK IOCTOSHHO HAXOIHIICA
MIPOTUB CEPEANHBI MOJOMPAIOIIET0 MexaHu3Ma. Bo Bpe-
Ms pabOoThI TIpecc-MoadOPITHKa HEOOXOIUMO CIICANTH 3a
YUCTOTON cOOpa ceHa M KaueCTBOM MPECCOBAHUS U yBS3-
KI TIOKOB.

[Ipu cOope ceHa W3 BaJKOB BOJIOKYIICH CIEIAT 3a
MoIHOTON moxmbopa. [lo Mepe 3amomHEHHWS BOJIOKYIIH
ec TOIHMMAIOT B TPAHCIIOPTHOE TIOJIOKEHHE U COOpaH-
HOE CEHO OTBO3AT K MECTYy CKHPAOBAHUS WIH K MECTY,
yAOOHOMY ISl TIOABE3/Ia TPAHCIIOPTHBIX CPEICTB U T10-
IPY34HKOB.

KauectBo monbopa ceHa W3 BalKOB IIpecc-
MOAOOPIIMKAMH U BOJIOKYIIIAMH MPOBEPSIOT B HAYAJIE U B
KOHIIE CMEHBI, IPH HEOOXOIMMOCTH B TEUEHUN CMEHBI B
4-5 Mecrax 1o JuaroHaJM yopaHHoro ckioHa. [Ipu mpo-
BEpPKE OMPEJIEIAIOT MOIHOTY cOopa CeHa U3 BAJIKOB — BH-
3yallbHO MJIM IIyTeM cOopa Bcex cTeOnel, TUCThEeB U CO-
IBETHI C OTHOTO TIOTOHHOTO MeTpa. Bee cobpanHoe ceHo
(TToTepw) BBICYIIMBAIOT /10 BO3IYITHO-CYXOTO COCTOSIHHUS
1 B3BeIIMBAIOT. [loyydeHHBIN BEC B KUJIOIpaMMax yM-
HOXAIOT Ha 3,3 W ONpeneNsioT CPEIHIO BEINIHHY I10-
Tepb ¢ | ra. CeHo 1o Mepe CBOIAKUBAHUS €0 BOJIOKYTICH
3arpy’>kaeTcsi B TPAHCIIOPTHBIE CPEACTBA U OTBO3UTCS K
MECTy CKUPIOBAaHHS TaK, YTOOBI CTOTOMETATEII0 OBLIO
ya00HO paboTars.

KauecTBo ykia ki ceHa Ha XpaHEHHUE KOHTPOINUPYIOT
myTeM HaOmromeHus 3a (GopMoi CKUPIBI B IpoIecce ee
oOpazosanus. Ilepekochl 1 NCKPUBICHNUS IO AJHMHE, IIH-
PHHE U BBICOTE CKUP/IBI HE JOITYCKAIOTCSL.
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Resource-saving technologies of hay harvesting
in the mountainous zone of the Central Caucasus
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Abstract. The authors present the technology and descriptions of aggregates for hay harvesting on mountain slopes.
The aim of the study is to reduce the loss of green mass when harvesting hay with the use of mountain modifica-
tion aggregates, to improve the safety of hay with the use of a preservative (table salt). The object of the study is a
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complex of hay harvesters, aggregated with low-clearance tractors, designed to work on sloping areas with a slope
of up to 16°. The tasks of the research included: to select a set of hay harvesters, to study and use their technical
capabilities, which allow optimizing the harvesting time, ensuring the lowest losses of the harvested feed, increasing
its quality and safety for the winter-stable period of keeping animals. The novelty of the technical solution is that
the selected haymaking machines allow you to reduce the time of haymaking operations in mountainous areas and
reduce the cost of manual labor. Tests of this technology were carried out in the mountain zone of the RSO — Alania
(Dargavs basin, the stronghold of the SKNIIGPSH) at an altitude of 1540 m above sea level in the south-eastern ex-
posure with a slope steepness of up to 150. Results. It was found that the content of pressed hay increased-feed units
by 32.1 %; dry matter by 29.6 %; crude protein by 17.3 %; fat by 7.4 %; fiber by 14.2 %; sugar by 17.6 %; metabolic
energy by 8.0 %. The developed technology allows more than 1.2 times to reduce mechanical losses, provides an
increase in productivity compared to manual harvesting in 4-5 times, reducing the time cleaning 3 times at the same
time increase the nutritive value of forage mass, increases palatability harvested forage 18.5 %, which positively
affects the physiological condition of the animals during the winter housing period, increasing milk yield is 11.7 %.
Keywords: aggregate, hay, feed, slopes, hay pressing, picker, rake.

ATPOTEXHOIOT U

For citation: Soldatova 1. E., Soldatov E. D., Gulueva L. R. Resursosberegayushchie tekhnologii zagotovki sena v
gornoy zone Tsentral’nogo Kavkaza [Resource-saving technologies of hay harvesting in the mountain zone of the
Central Caucasus] // Agrarian Bulletin of the Urals. 2021. No. 08 (211). Pp. 18-27. DOI: 10.32417/1997-4868-2021-
211-08-18-27. (In Russian.)

Date of paper submission: 13.05.2021, date of review: 11.07.2021, date of acceptance: 16.07.2021.

References

1. Mamiev D.M. Perspektivy razvitiya biologicheskogo zemledeliya v RSO — Alaniya [Prospects for the develop-
ment of biological farming in the Republic of North Ossetia — Alania] // Scientific life. 2019. T. 14. No. 9 (97).
Pp. 1396-1402. DOI: 10.35679/1991-9476-2019-14-9-1396-1402. (In Russian.)

2. Soldatova I. E., Soldatov E. D. Sozdanie vysokoproduktivnykh senokosov i pastbishch v gornoy zone Severnogo
Kavkaza [Creation of highly productive hayfields and pastures in the mountainous zone of the North Caucasus] //
Proceedings of Gorsky State Agrarian University 2017. T. 54. No. 3. Pp. 9—14. (In Russian.)

3. Teberdiev D. M., Rodionova A. V., Zapivalov S. A. Izmenenie produktivnostii pokazateley pochvennogo plodoro-
diya pri primenenii priemov uluchsheniya senokosa [Changes in productivity and indicators of soil fertility when
applying methods for improving haymaking] // Agrarian Russia. 2020. No. 7. Pp. 27-31. DOI: 10.30906/1999-5636-
2020-7-27-31. (In Russian.)

4. Kudzaev A. B., Tsgoev A. E., Tsgoev D. V., Korobeinik I. A., Kalagova R. V. Development of an adjustable safety
lock with glass and plastic rods used for a reversable plow [e-resource] / IOP Conference Series: Earth and Environ-
mental Science. Russian Conference on Technological Solutions and Instrumentation for Agribusiness, TSIA 2019.
2020. URL: https://iopscience.iop.org/article/10.1088/1755-1315/488/1/012025 (date of reference: 27.09.2021).
DOI: 10.1088/1755-1315/488/1/012025.

5. Dzhibilov S. M., Gulueva L. R. Sposob vosstanovleniya gornykh kormovykh ugodiy [Method for restoring moun-
tain forage lands] // Agrarian Bulletin of the Urals. 2018. No. 7 (174). Pp. 15-20. (In Russian.)

6. Kudziev K. D., Kubalov M. A., Tsakoev G. R. Ob ustoychivosti dvizheniya MTA na sklone [On the stability of
the MTA movement on the slope] // Innovative technologies of production and processing of agricultural products:
materials of the All-Russian Scientific and Practical Conference in honor of the 90th anniversary of the Faculty of
Technological Management. Vladikavkaz, 2019. Pp. 123—-124. (In Russian.)

7. Djizibilov S., Gulueva L., Soldatov E., Soldatova I. Multifunctional unit and methods for improvement of moun-
tain agricultural landscapes // IOP Conference Series: Earth and Environmental Science. 12th International Scientific
Conference on Agricultural Machinery Industry, INTERAGROMASH 2019. 2019. URL: https://iopscience.iop.org/
article/10.1088/1755-1315/403/1/012068 (date of reference: 27.09.2021). DOI: 10.1088/1755-1315/403/1/012068.

8. Korobeynik I. A. Improving the accuracy of copying the microrelief by sections of the adaptive cultivator KRN-
2.8 m of the Gorsky GAU design // Innovative technologies of production and processing of agricultural products:
materials of the All-Russian Scientific and Practical Conference in honor of the 90th anniversary of the Faculty of
Technological Management. Vladikavkaz, 2019. Pp. 114—-116. (In Russian.)

9. Mildzikhov V. E., Aguzarov A. M. Rotatsionnye grabli-voroshilka [Rotary rake-agitator] // Scientific works of
students of the Gorsky State Agrarian University “Student science — agro-industrial complex”. In 2 parts. Part 1.
Vladikavkaz, 2016. Pp. 16—18. (In Russian.)

10. Bolotaev R. Kh., Gubaev A. E. Tekhnologicheskaya schema zagotovki senazha, sformirovannykh v rulony
[Technological scheme of haylage harvesting formed in rolls] // Student science — agro-industrial complex. Scientific
works of students of the Gorsky State Agrarian University. Vladikavkaz, 2018. Pp. 221-223.

26



o N T T g T Ny
Agrarian Bulletin of the Urals No. 08 (211), 2- PP

11. Kutuzova A. A., Teberdiev D. M., Rodionova A. V., Zhezmer N. V., Provornaya E. E., Zapivalov S. A. Ekonomi-
cheskaya effektivnost’ usovershenstvovannykh tekhnologiy sozdaniya i ispol’zovaniya seyanykh senokosov [Eco-
nomic efficiency of improved technologies for the creation and use of seeded hayfields] // Feed production. 2020.
No. 3. Pp. 3-8. (In Russian.)

12. Kudziev K. D., Kubalov M. A. Povyshenie dinamiko-tekhnologicheskikh kharakteristik mta pri rabote nas klon-
akh [Improving the dynamic and technological characteristics of MTA when working on slopes] // Achievements of
science — agriculture: materials of the regional scientific and practical conference. Vladikavkaz, 2016. Pp. 212-214.
(In Russian.)

13. Morozov O. A. Izmenenie podkhoda k razrabotke system kormoprigotovleniya [Changing the approach to the
development of feed preparation systems] // Development of scientific, creative and innovative activities of young
people: materials of the IX All-Russian Scientific and Practical Conference of Young Scientists. Lesnikovo, 2017.
Pp. 80—-83. (In Russian.)

14. Kudzaev A. B., Urtaev T. A., Tsgoev A. E., Korobeynik I. A., Tsgoev D. V. Study of elastic composite rods for
creating fuses of tilthers // International Journal of Civil Engineering and Technology. 2017. Vol. 8. No. 11. Pp. 658—
666.

15. Kudzaev A. B., Urtaev T. A., Tsgoev A. E., Korobeynik I. A., Tsgoev D. V. Adaptive energy-saving cultivator
equipped with the simultaneous adjuster of sections for working stony soils // International Journal of Mechanical
Engineering and Technology. 2017. Vol. 8. No. 11. Pp. 714-720.

16. Dzhibilov S. M., Soldatov E. D., Gulueva L. R., Soldatova I. E. Sposob resheniya problemy degradacii gornyh
pastbishch Central'nogo Kavkaza [A method for solving the problem of degradation of mountain pastures in the
Central Caucasus] // Agrarian Bulletin of the Urals. 2020. No. 6 (197). Pp. 10-16. DOI: 10.32417/1997-4868-2020-
197-6-10-16. (In Russian.)

17. Kyul E. V., Apazhev A. K., Kudzaev A. B., Borisova N. A. Influence of anthropogenic activity on transformation
of landscapes by natural hazards // Indian Journal of Ecology. 2017. Vol. 44. No. 2. Pp. 239-243.

Authors’ information:

Irina E. Soldatova', candidate of biological sciences, senior researcher of laboratory of mountain grassland and live-
stock, ORCID 0000-0002-1683-6908, AuthorID 760267

Eduard D. Soldatov', candidate of agricultural sciences, head of the department of rational use of mountain forage
land, ORCID 0000-0002-0227-0835, AuthorID 760282

Lyudmila R. Guluyeva', leading designer of the laboratory of agricultural mechanization,

ORCID 0000-0002-1089-3688, AuthorID 591784; +7 919 420-91-38, luda gulueva@mail.ru

''North Caucasian Research Institute of Mining and Piedmont Agriculture of Vladikavkaz Scientific Center of the
Russian Academy of Sciences, Mikhailovskoe, Russia

27

sar3ojouy29}013y



ATPOTEXHOIOT U

© CyszmaneueBa M. A., dlynkuna H. H., byceirun I1. O., JIsicos A. B., 2021

-rpapnmﬁ BeCTHHUK Ypama Ne 08 (211), 2021 r.

VJK 636.633.3:636.085.34/64
Kox BAK 06.02.08
DOI: 10.32417/1997-4868-2021-211-08-28-35

AKTHBHOCTBH ypea3bl B 000aX cOM U MPOAYKTAX
UX MepepadoTKM KaK MOKAa3aTe/ib Ka4ecTBa
TePMUYECKOil 00padoTKH
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Annomayus. Uens ucciienoBanmii — Ha 6asze otesia BETepUHAPHO-IA00PATOPHON TMATHOCTUKY C MCIIBITAaTEIILHOM
nabopaTopueil MPOBECTH MOHUTOPHHTOBBIE MCCIIEOBAHMS IPOTa COEBOTO M COU IMOJHOXHUPHOM OT PasHbIX MPOU3-
BOJMTEJNICH HA CIEAYIOIINe MOKA3aTesIu: aKTHBHOCTh ypeas3bl, MaccoBasi J0JIsl pacTBOPUMOTO NPOTEHHA, TIOCTABUTH
9KCTIEPUMEHT I10 ONPE/ICNICHNI0 aKTUBHOCTH ypeas3bl B COC KOPMOBOM MOJHOKHUPHOM; AaTh OLIEHKY KadecTBa TEPMH-
yeckoi 00paboTKi O0O0B coM M MPOAYKTOB €e NepepaboTKy, MPOAHATU3NPOBATh CTAOMIBHOCTh MapaMeTpa IoKa-
3arenst ypeasbl B coe kopmMoBoil. MeTonsbl. Boinonnenue nanubix uccnenoBanuil nposoauiu no F'OCT 13979.9-69;
I'OCT 13979.3-68. Pesyabrarsl. [Ipu cratuctiyeckoil 00paboTke MOTy4YEHHBIX PE3yJIbTaTOB aHAIN30B YCTaHOBIIC-
HO, YTO 3a MOCJIEAHUE 5 JIET aKTUBHOCTH Ypeas3bl HAXOMJIACh BhIIIE NPEICIIBHO JOMYCTUMOTr0 3Ha4eHust B 33 % 1mpob
KOpMOB. B HEKOTOpPBIX ITpo0ax com 3TOT OKa3aTelb ObLI MPEBBIIICH B 2,6 pasa, B 5KCIEPHUMEHTAIBHOM 00pasIie Cou —
B 5,8 paza. DKCIIEpUMEHTAIBHO OBIIIO TIONTBEPKACHO, YTO TAHHBIH MOKA3aTellb SBISETCS CTA0MIBHBIM ITapaMEeTPOM
JlaKe TIPH JUTUTEIBHOM XpaHEHHH. JIOMONMHUTENBEHO B Tpodax coM M MIPOTOB OBUIM MPOBEAEHBI NCCICIOBAHUS CyM-
MapHO# MacCOBOH JIOJIM paCTBOPUMBIX IIPOTEHHOB. YCTAaHOBHIIH, YTO B 13 % mpob cou U MPOIYKTOB ee epepaboTKH
pacTBOPUMOCTH poTerHa coctaBmia 68,20—74,50 %, 4To roBOpUT 0 Upe3MepHON TepMHUYeCcKol 00padOTKe TaHHOTO
coIpbs. 1o pesynbraTtaM MpoBeJCHHBIX MCCIIEIOBAHUN YCTAaHOBICHO, YTO TAHHOE KOPMOBOE CBIPhE HE BCEIZA COOT-
BETCTBOBAJIO 3asIBIICHHBIM TPeOOBaHMAM. B CBsI3M C 3THM NpOBE/ICHNE BINICYKa3aHHBIX HCCIICI0BAaHUN HEOOXOIMMO
JUIsl JanbHENIIEro KOHTPOJIS TeXHoJIoruueckoro nponecca. Hayunas nosusna. Cos MOITHOXKUpPHAsI, IIPOT COEBBIM,
JKMBIX COEBBIN BCE Yallle UCTIONB3YIOT /ISl IPUTOTOBICHNST KOMOMKOPMOB CEIbCKOX03HCTBEHHBIM KUBOTHBIM, B TOM
YHciIe ¥ NTHLE. B CBS3M ¢ 3TUM Ba)XKHBIM M aKTyaJbHBIM OCTAETCSI BOIIPOC MOJHOLIEHHOTO KOHTPOJISI KauecTBa 1 0e3-
OIIACHOCTH JIAHHOTO KOPMOBOTO CBIPBSI.

Knrouegvie cnoga: cradunbHblil mapamerp, 000BI COM, aKTUBHOCTD ypeasbl, pACTBOPHMBIN MPOTEHH, TEPMUYECKas
00paboTka, MoKa3areNb Ka4ecTBa, IoKa3arelb 0e30IacHOCTH.

Jna yumuposanus: Cyznansuesa M. A., lynkuna H. H., Byceirun I1. O., JIpicoB A. B. AKTHBHOCTB ypea3bl B 000ax
COM M IIPOAYKTAX UX MEepepadOTKH KaK IT0Ka3aTellb KauecTBa TEPMUUCCKON 00paboTku // ATpapHbIi BECTHHK Ypaia.
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IMocTranoBka npodaemsl (Introduction)

B Poccuu ania BeIpamyBaHUsl COM MPUTOAHO TOJIBKO
15 % 3aceBaeMoii IITOMIA M, TOITOMY OHA SIBIISIETCS IeH-
LIUTHBIM KOMIIOHEHTOM PAaCTUTEABHOTO MPOUCXOXKICHHUS,
KOTOPBII UCTOJIB3yeTCs B AajdbHENIIEM IS MOBBILICHUS
OMONIOrNYeCKOl IEHHOCTH KOMOMKOPMOB JUISl CEIIBCKO-
XO3SIMCTBEHHBIX JKMBOTHBIX W NTHIBI [7, c. 82], [14].

Hccnenosanus, nposeaenHsle B CeBepHoil Kaponune
n Kanazne ¢ nobaBneHneM pasinuHbIX 00bEMOB MOJHO-
JKUPHOHW COM B pallMOH AJISl MHJEEK, YCTAaHOBUIM J0-
CTOBEPHBIH NPUPOCT KUBOU MACChl B MHTEpBaje ¢ 1 mo
4,c 510 12 u ¢ 13 mo 18 Henento >xu3Hu nTuibl [16].
Taxoke 10Ka3aHO MONOKUTENBHOE BIMSHUE KOpMa C CO-
JIepKaHUEM MOTHOXKUPHOM IKCTPYAUPOBAHHON coH 2 U
5 % Ha NPOAYKTUBHOCTh KYp-HECYILIEK M KaueCTBO SIUI]
[11,c.52],[12,c. 52, 53].
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Hemenkne ydeHble T0Ka3aid, 9TO MPSMOE BKIIOYE-
HHE XHPHBIX KHCIIOT BBI3bIBACT YMCHBIICHUE UX CHHTE3a
1 YBEITMYEHHE JIOJIH IOCTYITHO TIIFOKO3bI, HCTIONB3YeMON
JUISL CHHTE3a JIAKTO3BI, U, KaK CIICICTBHE, YBEIHICHHE MO-
JIOYHOM MPOIYKTUBHOCTH Yy KOpoB [15, c. 1]. Taxxe ycra-
HOBJICHO, YTO MIPOLICHT M YACIbHBIH BEC MOJIOYHOTO KHPa
YBEJINYUBAJICS, KOTJ[a KOPOBaM JaBaJIH ChIPbE PACTUTEIIb-
Horo mpoucxoxaeHus [ 18, c. 208, 209], [20, c. 1968].

AMEpHUKaHCKMMH YYEHBIMU TOJIy4eHbI JaHHBIC, YTO
BBezieHne 1,93 % maca n3 SKCTpyANPOBAHHBIX WM XKa-
PEHBIX COEBBIX O000B B paIliOH MOJIOYHBIX KOPOB PaHHEH
JAKTalUH, TOMUMO TIOJJIep>KaHusl CTaOMIIBHOTO COCTaBa
MOJIOKA, TIOMOraeT MUHHMH3UPOBAaTh KOHIIEHTPAIHIO B
palioHe WHBIX MCTOYHHKOB OeliKa, TaKUX KaK pBhIOHAas
Mmyka [19, c. 88, 89].
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Tabnuua 1
YpoBeHb aKTHBHOCTH ypea3sl B KOHTPOIBHOM 00pasiie cou KOPMOBOII
AKTHBHOCTbB ypea3nl, e pH —
Tox BriGopicn I xBapran II kBapTaa P I KBappTan IV kBapraxn Cpennee, X
2015 rox 2,12 2,30 2,25 2,17 221
2016 ox 222 2,14 2,11 2,19 2,17
2017 ron 2,28 2,31 2,13 2,21 2,23
2018 ox 2,18 2,16 2,28 2,24 222
2019 rox 2,11 2,26 2,14 2,13 2,16
Table 1
The level of urease activity in the control sample of fodder soybeans
. Urease activity, units pH -
Sampling year I* quarter 2" quarter 5 3 qtf;rter 4™ quarter Average, X
2015 2.12 2.30 2.25 2.17 2.21
2016 2.22 2.14 2.11 2.19 2.17
2017 2.28 2.31 2.13 2.21 2.23
2018 2.18 2.16 2.28 2.24 2.22
2019 2.11 2.26 2.14 2.13 2.16

[Tpn aHanmM3e gaHHBIC OTEYECTBEHHBIX U 3apyO0eKHBIX
YUYCHBIX CTAaHOBHUTCSI OUYEBHHBIM, YTO Kau€CTBO IKCTPY-
JIMPOBAHHOW COM TIOJTHOKUPHOH, IIPOTA M )KMBIXa COECBO-
TO BIMSIET HE TOJIBKO Ha IPOAYKTUBHOCTH CEIbCKOXO035IH-
CTBEHHBIX JKUBOTHBIX, IITHII, HO ¥ Ha KaYCCTBCHHBIC Xa-
PaKTEPUCTUKHU TIPOIYKINH, KOTOpPAs IMOCTYNAET Ha CTOJI
KOHeuHoro rotpeduTens [12, c. 52, 53], [17, c. 239, 240].

Ha ceronusimnuii nens B Poccuiickoit denepaunun
MIPOMU3BOJICTBO KOPMOBBIX COEBBIX JKMBIXOB M IIPOTOB
pernamMeHTupyercst AByMs cranaapramu',’. Heodxomumo
OTMETHUTb, YTO BBICOKYIO ITUTATEIBHOCTH COSl KOPMOBAs
nproOpeTaeT IMocie TEeIUIOBOH 00paboTKH, B MpoIlec-
ce KOTOpOW B HEH pa3pymIaroTCsi TaKHE BEIIeCTBA, Kak
COWH, ypeasa, JIMNOKCHIa3a, MHruOuTop Tpurcuna. s
OLICHKH COJICP’KaHMS ITUX aHTHUIUTATEIbHBIX BEIIECTB B
600ax coun ¥ IMpoyKTax ee nepepaboTKH KaK pe3yabrara
3(h(GEKTUBHOCTH TEPMUYIECCKOH 00pabOTKH MPUMEHSIOT
MOKa3arellb — akTHBHOCTH (pepmeHTa ypeassl [5, c. 107,
108], [8], [9, c. 10].

MapkepHbIM ITOKa3aTeseM KauecTBa U 0e30I1acHOCTH
TepMHYECKO 0OpabOTKM COM M MPOIYKTOB €e Iepepa-
00TKH sIBIsIETCS aKTUBHOCTH ypeassl (pH 0,02-0,2 s
mpota coesoro, 0,1-0,3 nns xmbixa coeoro u 0,3-0,4
JUTS TIOJTHOXKUPHOW cou). BepxHuil mpemen nmamasoHa
MOKa3arelssi akTHBHOCTH Ypeasbl SIBISIETCS! JAOCTATOUHO
YYBCTBUTEIILHBIM HHANKATOPOM O€3011aCHOCTH KOPMOBO-
TO CBIPBSI PACTUTEIBHOTO TIPOUCXOXKICHHS U aHAJIUTHYE-
CKHUM MHCTPYMEHTOM KOHTPOJISI HEJOCTAaTOYHON CTEHEHU
TepMUYecKoil oOpaboTku. HrnkHmiI mpenmen nuamasoHa
AKTHBHOCTH ypeas3bl HE BIMSET Ha 0E30MacHOCTb Ipo-
JIyKTa, HO MOXKET CBHJICTEIbCTBOBATH 00 €ro M30BITOYHON
TEIUIOBOM 0Opabotke [4, ¢. 94, 95], [13, c. 34, 35]. Kpome
AKTHBHOCTH ypeasbl, sl 0ojee JOCTOBEPHOIO OIpese-
JICHUS] KauecTBa M pe3ysibTara TOCTUPOBAHHS HEOOXOIH-
MO JOTOJHUTEIBHO MPOBOAUTH HCCIEIOBAaHUE CyMMap-
HOM MaccoBO# A0JIM pacTBOPUMOro nporeuHa [2, c¢. 107,
108], [10].

'TOCT 27149-95. J)KMbIX COEBBIN KOPMOBOH. TeXHUUECKUE YCIIOBHSI.
MHEHCK: MEXTOCyIapCTBEHHBIH COBET IO CTaHAApTU3ALHHU, METPOJIO-
ruu u cepruduxarmu, 2018, 5 c.

2TOCT 53799-2010. LIpoT coeBblil KOPMOBOIl TOCTHPOBAaHHBINA. Tex-
Huveckue ycnosust. Mocksa: Cranaaptuadopm, 2010, 8 c.

MeTonosorusi 1 MeToabl ucciaenoBanusi (Methods)

Hccnenosanust mpoBonwiid Ha 0as3e OTnella BETEpH-
HapHO-1a00pPAaTOPHON JHAarHOCTUKU C HCIIBITATEIbHON
naboparopueit ®I'BHY YpDAHUIL] YpO PAH B teuenue
2015-2019 rr. 3a 3TOT HEepHOa OBLIO MPOaHATU3UPOBA-
HO 128 mpoaykToB mepepaboTKi 0000B COM OT Pa3HBIX
MIPOM3BOJUTENICH HA aKTHBHOCTh ypeasbl. BeiOOpodHO B
JITAaHHBIX MPp0o0ax OBbUIM BBINOJHEHBI MCCIEIOBAHUS CYM-
MapHO# MaccOBOH JI0JIU PAaCTBOPUMBIX NPOTEHHOB. Tak-
K€ TIPOBOAMIIM ONpeiesieHHe CTaOMILHOCTH TOKa3arelis
ypeassl B 00paslie cou KOPMOBOH Ha MPOTSHKEHUU BCETO
nepuoza skcriepumenTa. bonee 90 % npo6 mocrynano Ha
71a00paTopHBIE MCCIIEI0BAHUSI OT OTEYECTBEHHBIX IPO-
N3BOAMTENEH, OCTAIBEHOE ChIPhE UMIIOPTHOTO POU3BOJ-
ctBa — u3 Kazaxcrana n Kuras.

OT0Op ¥ MOATOTOBKY ITPOO KOPMOB U CHIPbSI OCYILECT-
st 1o ['OCT 13979.0-86 «OKmbIxu, mpOTH U TOp-
YUYHBIA nopoIok. [IpaBuia mpuemMKu 1 MeTobl 0Toopa
mpoo» u 'OCT ISO 6498-2014 «Kopma, koMOHKOpMA.
[ToaroroBka mpo0 Il UCHIBITAHUE». AKTUBHOCTB ype-
aspl onpenensian B coorBercTBUU ¢ [OCT 13979.9-69.
CyMMapHyI0 MacCOBYIO JIOJIO PAaCTBOPUMBIX POTENHOB
uccnepoBanu no 'OCT 13979.3-68. Ilpu mposeneHUH
JITAaHHBIX UCCIIEOBAHUI UCIIOIB30BAH Clieyromiee 000-
pynoBanue: Becbl MB 210-A, nonomep «AHuoH 4101y,
TEPMOMETp JKUAKOCTHBIH CTEKJISIHHBIN, CEKyHIOMED Me-
xannuecknid COIl np-2¢-3, naGoparopHas MenbHUIA
«Bprora 3MTy.

Llens uccienoBaHusl — OLEHUTh KaueCTBO TEpMHYE-
CKoOit 00paboTKHM 0000B COM M IPOAYKTOB €€ IepepaboTKu
Ha OCHOBE OIPE/IENICHHs aKTUBHOCTH ypeas3bl U pacTBO-
PUMOCTH MPOTEUHA; M3yUUTh CTAOMIBHOCTH ITOKa3aTes
ypeasbl B CO€ IKCTPYAUPOBAHHONH KOPMOBOM MOTHOXKHUP-
HOM.

PesyabTatsl (Results)

DKCIepUMEHTAIBHOE UCCIIeJOBAaHNE IPOBO/IHIIH B Te-
YEHUE IISITH JIET, TaK KaK HEOOXOIUMO OBIJIO yCTaHOBHUTH
JMana3oH W3MEHEHWH 3HAa4YeHHs aKTUBHOCTH Ypeasbl.
Ha ocHOBaHMM pe3ynbTaToB Ja0OPaTOPHOIO HCCIIEN0Ba-
HUsI OBLJIO MOATBEPIKAEHO, YTO MMOKA3aTelbh aKTHBHOCTH
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Fig. 1. Shewhart control chart of mean values X

ypeasbl OTHOCHUTCS K CTaOWJIBHOMY Mapamerpy aaxe
IIPU TaKOM JUINTEIbHOM XpaHeHHH. [lo JaHHBIM, Impea-
CTaBJCHHBIM B Tabnuue 1, mocTpoeH rpaduk 3HaYeHUS
CTaOMIILHOCTH aKTHBHOCTH Ypeasbl COM KOPMOBOI1 B BUJIE
koHTposbHOU KapTel [lyxapra. M3 tabmuis! 1, a Taxke
Ha KOHTPOJIBHOM KapTe CpeJHHUX 3HAYCHUN MBI BUIUM,
4TO coziepaHue (pepMeHTa B KOHTPOJILHOM 00pasie cou
KOPMOBOM HE MEHSIOCh B T€UEHUE AJIUTEIBHOIO Ieprosa
BpeMeHH (TIATH JIET) U HaXOIWIOCh B JuanasoHe oT 2,11
1o 2,31 en. pH.

[Tpn npoBegeHNH JaHHOTO JIAOOPATOPHOTO SKCIIEPH-
MeHTa ObUTH COOJIONEHBI BCE MpaBHiIa XpaHeHus: 00pas-
na.

W3 npencraBieHHbIX AaHHBIX (pUC. 2, 3) BUJHO, YTO
3a iepuoz ¢ 2015 mo 2019 rr. 6bu10 BBIsIBIICHO 18 % 11po0
COU TIOJTHO)KUPHOHM M MPOJYKTOB €€ nepepaboTKH C Io-
BBILIEHHBIM COJIEpKaHHeM ypeasbl, a B 15 % npob mpora
COEBOT0 YpOBEHb YPEa3HON aKTUBHOCTU HAaXOJWICS Ha
BEpXHEH IpaHUIle HOPMATUBHOIO 3HAYCHUs. YpeaszHbIH
TECT COU KOPMOBOW, MYKH COEBOM, IIPOTa COEBOTO IO-
KazaJ BBICOKMH ypoBeHb akTuBHOCTH OT 0,47 110 1,33 en.
pH; B mpoTe coeBOM AaHHBIN MOKa3aTelb AOCTHUI IHKa
BEepXHero HopmaruBHoro 3HadeHus — 0,2 ex. pH, uro
SIBIISICTCS. KPUTUUYECKUM 3HAYEHUEM, a 3TO, B CBOIO Oue-
penb, BIMSET Ha YCBOGHHE KOPMa U MOXKET BbI3BIBATh
JIUCTIENITUUECKUE PACCTPOMCTBA Yy CEJIbCKOXO3SICTBEH-
HBIX J)KUBOTHBIX [ 1, c. 80], [6]. B oTnenbHbIX pobax cou
KOPMOBOH YpOBEHb aKTUBHOCTH ypea3bl ObUI ITPEBBIIICH
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B 2,6 pa3a. A 3TO NPUBOJMT K CHIKCHHUIO KAYECTBEHHBIX
XapaKTEePUCTHK KOPMA, B PE3yJbTATE YETO YMEHbBIIACTCS
YCBOCHHE JKHBOTHBIMU OClIKa U aMHHOKHUCIIOT. Tarxke B
18 % mpo0d mpoTa COCBOrO M >KMbIXa IMOICOTHEYHOTO
ObLI0 OOHAPYKECHO HU3KOE 3HAUCHUE aKTHBHOCTH ypeasbl
(0,01-0,04 en. pH). /lanHblc U3MEHCHHS HE BCETA CBU-
JIETEILCTBYIOT O YPE3MEPHOM TepMHUYCCKOi 00paboTke,
HO MOKET TIPHBECTH K CHI)KCHHIO MEPeBapUMOCTH (pac-
TBOPUMOCTH) O€JIKa M, COOTBETCTBEHHO, K CHIIKCHHIO
nuTarenbHoCcTy KopMa [8, ¢. 31, 32]. ITosTomy kenaresb-
HO JIOTIOJHUTENBHO OMPECIIATh B COC M MPOAYKTaxX ee
nepepabOTKH CYMMapHYI0 MacCOBYIO JIOJIIO paCTBOPHMO-
TO NPOTEHHA K O0ILIEMY COIEPKaHUIO CHIPOrO MPOTEHHA
(pacTBOPUMOCTB MPOTEHHA) AJIsl HaOOJIee MOJTHOM OLICH-
KH KaQ4eCTBa U Pe3y/ibTara TOCTUPOBAHUSI, SKCTPYIUPOBa-
HUSI U JIPYTOro BO3JEUCTBHS.

W3 Tabauipl 3 MOXKHO CIeNaTh BBIBOI, YTO MIPOOBI COH
KOPMOBO#l MOJHOKUPHOH SKCTPYIUPOBAHHON M LIPOTa
COEBOTO HE BCErza MOIBEPrairuch Ka4eCTBEHHON TEPMH-
4yeckoit 00paboTke. UpeamepHO TepMUYSCKH 00paboTaHO
05110 22 % Tpo0 cou KopMOBO#i. B 1ipore coeBoM H30bI-
TOYHOTO TEPMHYECKOTO BO3/ICHCTBHUSI HE HAOIIONAIOCH.
VIOBIETBOPUTEIIBHOE U HEJOCTATOYHOE BBICOKOTEMIIC-
parypHoe Bo3zieicTBHE HaOI0Ianoch B Ipodax Kak cou
KOPMOBO#{, Tak M HIpOTa coeBoro. JIisi KaueCTBEHHBIX
MPOAYKTOB TEpepabOTKH COM XapaKTepPHOH SIBISCTCS
pactBopuMoOCTh nporenna 79—85 % [17], [21, c. 1970].
Takux npo0 6bu10 BhIsIBIEHO 40 %.
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Tabnuna 2

YpoBeHb ypeasHOIil aKTUBHOCTH B KOPMOBOM ChIpbe A1 CeTbCKOX03:AICTBEHHBIX )KNBOTHBIX

Buj xopmoBoro 3HayeHHe aAKTUBHOCTH ypeasbl, Koamsecrso HECTAHAAPTHRIX npo6
Chipbst en pH, X = SD WY HAXOASIIMXCH HA BepXHeil rpaHue
’ HOPMATHBHOIO 3HA4YeHusl, %o
Cost kKopMoOBas 0,355 +£0,352 18
IIpot coerbrii 0,109 + 0,063 15
Table 2
The level of urease activity in feed raw materials for farm animals.
"{ﬁ It,eerioaj;:afzvr Urease activity value, The number of non-standard samples or those
units pH, X £ SD at the upper limit of the standard value, %
compound feed
Soybean fodder 0.355 +0.352 18
Soybean meal 0.109 = 0.063 15

Tabnuna 3

Pe3ynbrarhl OL[eHKY KayecTBa TePMUIECKOI1 00paGoTKI B IP06aX KOPMOBOTO ChIPbs

Buji KopMOBOro Bunb! Tepmuyeckoii 06pa6oTku chIpbs, Yo Mpod
ChIPbs KavecTBenHas YnoBierBopureibHas Henocrarounas UYpesmepHast
Cos xopmoBast 44 11 23 22
IIpoT coerbIit 33 33 34 0
Table 3
The results of assessing the quality of heat treatment in samples of feed raw materials
n]zZIt’eerioafl: ;;vr Types of heat treatment of raw materials, % of samples
compound feed High quality Satisfactory Insufficient Excessive
Soybean fodder 44 11 23 22
Soybean meal 33 33 34 0

YnoBieTBOPUTEIHHOE Ka4eCTBO TEPMHUUECKOH 0Opa-
0OTKH coM | MIPOTa coeBOro odHapykeHo B 20 % mpoo.
PactBopumocTs npotenna B 27 % mnpo0 cou MOITHOKHP-
HOM, IIpOTa COEBOro oka3zanach Bblilie 90 %, 4To sABMIS-
€TCsl pe3ylbTaTOM HEIO0CTATOYHOIO TEPMHUYECKOrO BO3-
JIelicTBUSL HA COEBbIE MPOAYKTHL. UpesmMepHOoe TepMuue-
CKOE BO3JICHCTBHE Ha COIO M MPOIYKTHI ¢ NepepaboTKu
HaOromanock B 13 % mpo6. JlokazaHo, 4To Ype3mMepHOE
UM HEOCTATOUYHOE TEPMHUUECKOE BO3/JEHCTBUE HA TPO-
JIYKTBl COEBOTO IPOUCXOXKJICHUS JJISI OTJCIBHBIX TPYII
JKMBOTHBIX OTPAaHMYMBACT X MCIOJIB30BAHHUE B PELICTY-
pe ISl TPUTOTOBJIEHUSI KOMOMKOPMOB.

Obcy:knenue u BbiBoAbI (Discussion and Conclusion)

B skcnepumeHTaNBHOM 00pasie cou YCTaHOBHIM
MPEBBIIIEHNE aKTUBHOCTH ypeassl B 5,8 paza. B Teuenue
JUIUTEJIBHOTO BPEMEHH 3TO 3HAYEHUE HE MEHSIOCh. DTO
TOBOPHUT O TOM, YTO JIaHHBIH ITOKa3aTejb OTHOCUTCS K
CTaOMIBHBIM NapaMeTpaMm. [Ipy akTHBHOCTH ypeasbl COu
nonuoxuproit 0,3-0,4 en. pH B koMOuKOpMax Juist MTH-
IbI JIOITyCKAeTCs MCIONB30BaTh He Oonee 10—15 % Tako-
TO ChIpbs. A mpu akTUBHOCTH ypeassl pH < 0,1 ypoBeHb
BKJIIOUEHHSI COEBBIX MPOAYKTOB OIPAaHUUYUBAIOT 70 5 %.
J1J1s1 MOJIOYHOTO KMBOTHOBOJICTBA BBHICOKHH YPOBEHb aK-

TUBHOCTU ypeasbl NPH HCIOIb30BAHUU COU B KOpPMaX,
COJIEpPKALINX MOUYEBHHY, MOXKET MPHUBECTU K PACCTPOIl-
CTBaM IIMIIEBApEHUs, HApPYUIEHUIO OOMEHa BELIECTB
BIJIOTh /0 CEPbE3HBIX OTPABICHUH >KUBOTHBIX. Takxke
HEKauUeCTBEHHOE KOPMOBOE CBIPbE MOXKET NPUBECTH K
CHIDKEHHUIO YCBOGHUSI O€JIKa 1 aMHHOKHCIIOT Pa3IMYHbI-
MU TPYHIIaMH )KUBOTHBIX M, KaK CIIEICTBHE, K SKOHOMH-
YEeCKHUM yOBbITKaM KOHEYHOTO ITOTPEeOHTEIs.

PesynbTarsl uccnenoBaHus MOCTYMHBILETO KOPMOBO-
TO CHIPbsI YKa3bIBAIOT Ha HEOOXOAMMOCTh CHCTEMaTH4e-
CKOTO KOHTpOJISI KadyecTBa M OE30MacHOCTH. JTO MOBBI-
CUT NPOJAYKTUBHOCTh OT€UECTBEHHOI'O KUBOTHOBOJICTBA,
C/IeNaeT ero KOHKypeHTocrnocoOHsM. O0mmpHele nabo-
paTopHbIE UCCIEA0BaHMs MO3BOMIAT HE TOJIBKO Ipeaynpe-
JIUTh BHYTPCHHHUE He3apa3Hble OO0JIC3HU KMBOTHBIX, HO
o0ecreunTh KOHEYHOTo TOTpeOuTeNst Oe30MMacHbIMH IPO-
JIyKTaMH{ THTaHuUSI.
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Urease activity in soy beans and their processing products
as an indicator of the quality of heat treatment

M. A. Suzdaltseva'™, N. N. Dudkina!, P. O. Busygin!, A. V. Lysov!
! Ural Federal Agrarian Research Center of the Ural Branch of the Russian Academy of Sciences
“E-mail: lady.suzdaltseva2014@yandex.ru

Abstract. Goal: on the basis of the veterinary and laboratory diagnostics department with a testing laboratory, surveil-
lance studies of fodder of vegetable origin from different manufacturers were carried out for the following indicators:
urease activity, mass content of soluble protein. An experiment on the activity of urease in full-fat soybean feed was
also performed. To assess the quality of heat treatment of soybeans and products of its processing, to analyze the
stability of the parameter of urease in fodder soybeans. Methods. These studies were performed in accordance with
GOST 13979.9-69; GOST 13979.3-68. Results. As a result of statistical processing, it was revealed that over the past
five years, urease activity was above the maximum permissible value in 33 % of feed samples. In some samples of
soybeans, this indicator was exceeded by 2.6 times, in the experimental sample of soybeans — by 5.8 times. It was
also experimentally confirmed that this indicator is a stable parameter. Additionally, studies of the cumulative mass
content of soluble proteins were conducted in these samples. It was found that in 13 % of soybean samples and its
processed products, the result of soluble protein was in the range of 68.20—74.50 %, which indicates excessive heat
treatment of this raw material. Based on the results of the research conducted, it was found that this feedstock did
not always meet the stated requirements. In this regard, the conduct of these studies is necessary for further control
of the technological process. Scientific novelty. Currently, the issue of the quality of fodder of vegetable origin and
soybean-processed products remains relevant. Full-fat soybean, soybean extracted meal, soybean expeller meal are
increasingly used for the preparation of animal feed for farm animals and poultry. In this regard, it became necessary
to control the quality and safety of this feedstock.

Keywords: stable parameter, urease activity, soluble protein, heat treatment, quality indicator, safety indicator.
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Abstract. A study of the antibiotic susceptibility of bacteria of the genus Enterobacter, selected at regional dairy en-
terprises, was carried out. The purpose of this work was to assess the phenotypic resistance profiles of Enterobacter
spp. in the loci of fermenal microbiocenoses related to milk production. Research methodology and methods. In
the course of the work carried out, milk, mammary gland secretions, and udder washes from cows at dairy cattle
breeding enterprises located in different districts of the Ural region were examined. The phenotypic resistance of
Enterobacter spp. Isolates was analyzed to 10 antibacterial drugs: ciprofloxacin, enrofloxacin, ofloxacin, meropenem,
doxycycline, chloramphenicol, ceftriaxone, amoxicillin, ampicillin, rifampicin. Results. Average sensitivity values
of Enterobacter spp. for all surveyed enterprises were at the level of 2.0-3.3 conventional units (at maximum = 4)
to target antibiotics, and at the level of 2.0-2.1 conventional units to non-target antibiotics. The highest bactericidal
efficacy was found in fluoroquinolones, the lowest in doxycycline and chloramphenicol. For individual enterprises,
the average resistance profile included good sensitivity to 3—4 antibiotics, reduced to 4-5 and resistance to 1-2 anti-
biotics. The main conclusion is that in eight surveyed enterprises, the usual pattern was the resistance of isolates or
their low sensitivity to several antibiotics of different classes, which indicates an unfavorable situation with AMR.
Scientific novelty. The results obtained in the course of the work performed made it possible to assess the current
and actual levels of resistance of Enterobacter spp. Isolates inhabiting those loci of fermenal microbiocenoses that
are directly related to milk production.
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Introduction

The fight against antimicrobial resistance (AMR) in
animal husbandry is currently not yielding significant
results, despite the measures taken. The complexity and
diversity of livestock systems, the variability of bacterial
communities on farms, the imperfect practice of using
antibiotics, their non-therapeutic use as growth and pro-
ductivity stimulants — all this leads to the circulation of
resistant microorganisms, the spread of mobile elements
of resistance in the environment and the contamination of
meat and dairy products [1, p. 1]. In addition, accurate di-
agnostic methods are often unavailable for a livestock en-
terprise due to the lack of an appropriate laboratory base,
and the study of a large number of samples in special-
ized laboratories is too expensive. As a result, veterinar-
ians have to treat animals empirically to prevent disease
from developing. Therefore, the WHO strategy for AMR
control in agriculture recommends the use of the Empiri-
cal Diagnostic Guidelines, which are based on informa-
tion on the most relevant diseases in each country, and
can help to determine the priority and appropriateness of
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antibiotic use in different situations. Vaccination of ani-
mals, abandonment of antibiotic prophylaxis, improve-
ment of technological conditions for keeping and feed-
ing, increasing the availability of laboratory diagnostics
of diseases requiring antibiotic treatment are also of great
importance [2, p. 10]. However, in many countries, inap-
propriate therapeutic tactics and the use of feed additives
with an antibacterial component continue to be the main
reasons for increasing AMR in livestock and aquaculture.
Consequently, livestock continues to be an important
source of bacteria containing antimicrobial resistance
genes (ARG). To date, the main routes of transmission
of resistance agents from animals to humans are known:
these are the consumption of products of animal origin
contaminated with ARG and the exchange of genetic ma-
terial between bacteria of livestock and human microbi-
omes through direct contact within the same ecological
niche [3, p. 148], [4, p. 6677]. ARG genes of pathogenic,
commensal bacteria, as well as all environmental bacte-
ria, mobile genetic elements and bacteriophages form a
single resist, from which opportunistic bacteria of ani-
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mals and humans can acquire resistance [5, p. 173]. At
the same time, the distribution of ARG in microbial com-
munities is determined by the phylogeny of bacteria, the
coincidence of their ecological niches and the specificity
of mobile genetic elements, and horizontal gene transfer
(HGT) is associated with the greatest risk of developing
resistance [6, p. 30], [4, p. 15], [7, p. 244].

Representatives of the Enterobacter genus play an im-
portant role in the development of nosocomial patholo-
gies in humans and opportunistic infections in produc-
tive animals. In medicine, two opportunistic pathogens,
E. aerogenes and E. cloacae, have recently acquired high
clinical significance, while it is noted that blood infec-
tions caused by resistant Enterobacter spp. are the most
invasive [8, p. 176].

In farm animals, Enterobacter spp. associated with in-
flammatory processes of the reproductive tract, urinary
tract, infections of the udder, skin and soft tissues. And
if the cause is multi-resistant bacteria, then antibiotic
therapy will be ineffective, and the pathological process
becomes protracted or takes on a chronic form. Repre-
sentatives of the genus Enterobacter spp. with multidrug
resistance are often characterized by acquired resistance
not only to third generation cephalosporins, but also to
carbapenems, which is associated with the plasmid-medi-
ated mechanism of carbapenemase production [9, p. 214],
[8, p. 176]. The complex mechanisms of resistom func-
tioning at livestock enterprises necessitate constant moni-
toring and control over the state of the microbial commu-
nity and its AMR. At the same time, if it is impossible to
carry out genetic studies, it seems relevant to screen the
phenotypic antibiotic susceptibility of microorganisms.

The purpose of this work was to study the phenotypic
antibiotic sensitivity of Enterobacter spp. Isolated from
various biotopes of regional dairy enterprises.

Methods

Milk, mammary gland secretions, udder washings
from cows on dairy farms located in different districts
of the Sverdlovsk and Chelyabinsk regions were exam-
ined. In total, 8 enterprises were examined, 55 samples
were taken. Samples were selected at random. The phe-
notypic resistance of Enterobacter spp. Isolates isolated
from samples was analyzed to 10 antibacterial drugs:
ciprofloxacin, enrofloxacin, ofloxacin, meropenem,
doxycycline, chloramphenicol, ceftriaxone, amoxicillin,
ampicillin, rifampicin. Bacteriological studies were car-
ried out in a specialized microbiological laboratory using
standard methods in accordance with GOST 32901-2014
“Interstate standard. Milk and dairy products. Methods
of microbiological analysis”, MUK 4.2.1890-04 “De-
termination of the sensitivity of microorganisms to an-
tibacterial drugs. Methodical instructions”, “Rules for
bacteriological study of feed. Approved Main Veterinary
Directorate of the Ministry of Agriculture of the USSR
June 10, 19757, National Standard GOST R ISO 20776-
1-2010 “Clinical guidelines, approved by at the Expand-
ed meeting of the Interregional Association for Clinical
Microbiology and Antimicrobial Chemotherapy (Mos-
cow, 05/15/2017)”. The biomaterial from the samples
was plated on nutrient media, cultivated, the isolates were
identified and tested for sensitivity to antimicrobial drugs
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(AMP) by the disk diffusion method [10, 11, 12]. The in-
terpretation of the results was carried out in accordance
with the national standard, recommendations and expert
rules EUCAST (2018 and 2021). The values of antibiotic
sensitivity in the calculations are given in arbitrary units:
0 — resistance, 4 — maximum sensitivity. The results were
analyzed using statistical MS Excel methods.
Results

Studies have shown that at all enterprises, Enterobac-
ter isolates with reduced sensitivity or resistance to target
antibiotics were present in the samples (table 1).

Isolates identified at enterprise No. 1 had satisfactory
sensitivity to fluoroquinolones and meropenem. At the
same time, the sensitivity variability in the sample was
relatively low, the most common value was “3 c. u.”,
which, in our opinion, was a satisfactory indicator. The
minimum average values were found in tests with chlor-
amphenicol and doxycycline — an average of 1.7-1.9 c. u.
Indicators of antibiotic susceptibility of isolates to non-
target antibiotics (amoxicillin, ampicillin and rifampicin),
as expected, were at the level of 1-1.7 a. u., while a signifi-
cant scatter of results was noted within the tested group of
isolates. At enterprise No. 2, a high susceptibility of En-
terobacter spp. was revealed to fluoroquinolones, moder-
ate — to chloramphenicol, meropenem, doxycycline. The
susceptibility to non-target antibiotics was better than at
enterprise No. 1. The results for enterprise No. 3 were
generally characterized as good, the average sensitivity of
isolates to target antibiotics exceeded 3 c. u. with a rela-
tively high homogeneity of indicators. At enterprise No.
4, signs of resistance to chloramphenicol were found: the
average level of sensitivity was 0.88 c. u., with a standard
deviation of the sample of 1.17 — that is, among the inves-
tigated isolates, there were both moderately susceptible
and completely resistant to this antibiotic, with this resis-
tant prevailed (sample mode = 0). Such a picture may be
a consequence of the irrational use of chloramphenicol
at the enterprise, when the use of an antibiotic leads to
the achievement of therapeutic goals in individual ani-
mals, but at the same time contributes to the formation
of a pool of resistant isolates throughout the technologi-
cal area, however, to confirm this conclusion, it is neces-
sary to conduct a study on a larger sample. Analysis of
isolates of Enterobacter spp. at enterprise No. 5 revealed
similar trends in relation to meropenem, doxycycline and
chloramphenicol, however, the level of their sensitivity
on average corresponded to I (1.8-2.0 c. u.) and, in ac-
cordance with the EUCAST recommendations, can be
interpreted as sensitive to high doses of the antibiotic.
Isolates at enterprises No. 7 and No. 8 were assessed as
sensitive to fluoroquinolones, moderately sensitive to
ceftriaxone, doxycycline. The average sensitivity to non-
target antibiotics did not exceed 1.0, with the exception
of amoxicillin at enterprise No. 8. The most favorable
antibiotic susceptibility profiles of Enterobacter isolates
were found at enterprise No. 6 (fig. 1). With the exception
of doxycycline (average — 2.0 a. u.) and chloramphenicol
(average — 2.6 a. u.), the isolates were well sensitive to all
target antibiotics: the average was above 3 values for the
sample was insignificant, 6 did not exceed 0.49, and most
often the isolates showed sensitivity at the level of 4 c. u.
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Table 1
Indicators of antibiotic sensitivity of Enterobacter spp. isolated at eight livestock farms in the Urals region
Dairy farm No. 1 Dairy farm No. 2
Antibiotic (n=10) (n=6)
Average level o Mode Average level o Mode
Ciprofloxacin 3.30 0.64 3 3.33 0.75 4
Meropenem 3.10 0.30 3 2.67 0.75 2
Doxycycline 1.90 0.83 2 2.17 0.90 2
Ofloxacin 3.30 0.64 3 3.33 0.47 3
Levomycetin 1.70 1.10 2 2.67 0.47 3
Ceftriaxone 2.70 0.78 2 3.17 0.90 4
Enrofloxacin 2.90 0.30 3 2.67 0.47 3
Amoxicillin** 1.70 1.00 2 2.00 0.82 2
Ampicillin** 1.30 1.27 0 1.50 0.50 2
Rifampicin** 1.00 0.77 1 1.00 0.58 1
Dairy farm No. 3 Dairy farm No. 4
Antibiotic n=7) mn=34)
Average level o Mode Average level o Mode
Ciprofloxacin 3.86 0.35 4 3.13 0.78 3
Meropenem 3.86 0.35 4 1.50 0.87 2
Doxycycline 3.14 0.83 4 1.38 0.86 2
Ofloxacin 3.14 1.12 4 3.00 0.50 3
Levomycetin 3.43 0.49 3 0.88 1.17 0
Ceftriaxone 3.86 0.35 4 3.25 0.66 3
Enrofloxacin 3.86 0.35 4 2.75 0.43 3
Amoxicillin** 2.43 1.40 4 1.25 1.30 0
Ampicillin** 1.57 0.90 2 0.25 0.66 0
Rifampicin** 1.14 0.83 2 0.75 0.83 0
Dairy farm No. 5 Dairy farm No. 6
Antibiotic (n=15) (n=15)
Average level o Mode Average level o Mode
Ciprofloxacin 3.00 0.00 3 3.60 0.49 4
Meropenem 1.80 0.75 1 3.80 0.40 4
Doxycycline 2.00 0.89 1 2.00 0.63 2
Ofloxacin 2.60 0.49 3 3.80 0.4 4
Levomycetin 2.00 0.00 2 2.60 0.49 3
Ceftriaxone 2.60 0.49 3 4.00 0.00 4
Enrofloxacin 3.00 0.00 3 3.80 0.40 4
Amoxicillin** 1.60 0.80 1 3.60 0.49 4
Ampicillin** 1.60 0.49 2 1.80 0. 40 2
Rifampicin** 0.40 0.49 0 1.80 0.40 2
Dairy farm No. 7 Dairy farm No. 8
Antibiotic (n=10) (n=238)
Average level o Mode Average level o Mode
Ciprofloxacin 3.33 0.47 3 2.88 0.60 3
Meropenem 2.50 0.50 2 1.50 0.87 2
Doxycycline 2.17 0.37 2 1.38 0.86 2
Ofloxacin 3.33 0.47 3 2.50 0.50 3
Levomycetin 3.00 0.58 3 0.88 1.17 0
Ceftriaxone 1.17 1.07 0 2.75 0.43 3
Enrofloxacin 3.17 0.69 3 2.75 0.43 3
Amoxicillin** 0.67 0.75 0 1.25 1.30 0
Ampicillin** 0.50 0.76 0 0.25 0.66 0
Rifampicin** 0.33 0.47 0 1.00 0.71 )i

* Antibiotic sensitivity values are given in conditional points: 0 - resistance, 4 — maximum sensitivity (sensitivity definition according to [12-14]).
** Antibiotic is not targeted against Enterobacter spp. (Natural resistance or unusual phenotype).
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Summary antibiotic sensitivity profiles of Enterobacter spp. isolates from milk samples at farms No. 4 and No. 6.
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Fig. 2. The average sensitivity of Enterobacter spp. isolates to antibiotics at 8 surveyed plants. Sensitivity is presented in units,
maximum - 4, minimum - 0, resistance

In general, the average sensitivity of Enterobacter spp.
of all surveyed enterprises to target antibiotics were at the
level of 2.0-3.3 conventional units (fig. 2). The best re-
sult was shown by fluoroquinolones (ciprofloxacin, enro-
floxacin and ofloxacin), the average sensitivity to which
was assessed as good (above 3 c. u.). The least effective
were doxycycline and chloramphenicol — an average of

2.0-2.1 c. u., which corresponds to the intermediate sen-
sitivity of the isolates or sensitivity to increased doses of
the antibiotic. The sensitivity to non-target antibiotics —
amoxicillin, ampicillin and rifampicin was generally
above zero, and, as expected, did not exceed 2.0 c. u., that
is, it was low.
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Discussion and Conclusion

The results of this work showed that microbiocenoses
at all surveyed enterprises are contaminated with AMR
agents, which cause a decrease in the phenotypic sensi-
tivity of individual isolates to antibiotics. This situation
could be due to inappropriate antibiotic therapy, the use
of antimicrobial drugs as growth promoters, or as inex-
pensive substitutes for animal hygiene measures to pre-
vent infection in the herd. These factors are currently
considered the most frequent and main reason for the
spread of AMR in the world [15, p. 1351]. The threshold
of the world average amount of antimicrobial drugs per
kilogram of animal of 50 mg/kg adopted as a guideline
[16, p. 27] is maintained only in certain EU countries, in
a number of US states, where it is limited by law. In the
Russian Federation, the absence of a ban on feed antibiot-
ics inevitably leads to their widespread use, which results
in the appearance of resistance genes in livestock micro-
biomes. In the course of our studies, we obtained a quali-
tative confirmation of the circulation of resistant isolates
of Enterobacter spp. in loci of microbiomes associated
with milk production, which may cause resistance agents
to enter milk. In this case, the greatest danger is raw or
pasteurized milk, since it retains antibiotic resistance
genes, and the mechanism of exchange of resistance fac-
tors between [17, p. 5] is realized. Further analytical work
is needed to better assess the extent of ARG distribution
on the surveyed farms. However, attention is drawn to the
fact that the number of isolates we found with multiple re-
sistance to different classes of antibiotics was very large.
The best antibiotic susceptibility profile of Enterobacter
spp. the one where, out of 10 antibiotics, a good sensitiv-
ity of isolates to only 6 was found, and to the remain-
ing 4 — moderate sensitivity, and there were no episodes

- ArpapHblit BecTHUK Ypana Ne 08 (211), 2021 1.

of resistance. The average resistance profile according
to our data included good sensitivity to 3—4 antibiotics,
reduced to 4-5 and resistance to 1-2 antibiotics. Thus,
at eight enterprises, the usual pattern was resistance or
low sensitivity to several antibiotics of different classes,
which indicates an unfavorable situation with AMR. This
fact indicates the danger of ARG contamination of the
environment, agrobiocenoses of the enterprise, as well as
the possibility of personnel contamination with resistant
forms of microorganisms [18, p. 2].

New data presented by Crespo-Piazuelo, et al.,
Verkola, et al. in 2021, there is a risk of infection with
resistant bacteria for people who have direct contact with
animals. In particular, Verkola and co-authors studied
the prevalence of broad-spectrum beta-lactamases and
plasmid beta-lactamases produced by Enterobacteriaceae
(ESBL/pAmpC-PE) in Finnish veterinarians and found
that 3 % of the examined were carriers of ESBL- and
AmpC-producing Escherichia coli [19, p. 3], [20, p. 4].
In this regard, the authors strongly recommend protecting
people working in close contact with animals from pos-
sible contamination with resistance agents. The results of
our studies indicate a high level of AMR on the surveyed
farms, which requires taking measures not only to contain
resistant strains of microorganisms, but also to protect the
personnel working at these facilities.
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Oc00eHHOCTH KOPMJICHUA YOOHHOT0 MOJIOJHAKA HOPOK
MOJTHOPAUMOHHBIM KOMOUKOPMOM

B. H. Kynukos', E. I. KBaprHukosa', E. B. KpoBuna'

'Hay4yHo-MccnenoBaTe/1bCKUil MHCTUTYT IMYIIHOTO 3B€POBOJICTBA M KPOTMKOBOACTBA
nmenu B. A. AdanacweBa, Pogunku, Poccus
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Annomayus. B oTedecTBEHHOM 3BEPOBOJCTBE Ha3pela O0CTpasi HEOOXOIMMOCTb BHEIPEHHS albTEPHATUBHOTO TUIIA
KOpMJIEHHs TOBapHOro MoionHska. Ilejab paboTel — MakcUMalbHO M3YYUTh BO3MOKHOCTH KOPMIJIEHHS TOBapHOTO
MOJIOJHSIKa HOPOK MOJHOPAIMOHHBIM KOMOMKOPMOM, COCTOSIIIUM M3 JKHBOTHBIX M PACTHTENLHBIX KOMIIOHEHTOB.
Metonpl. B HaydHO-X034HCTBEHHOM OIBITE HAa MOJIOHSIKE HOPOK IOPOABI candup, MpeaHa3HAYEHHbBIX I yOos
Ha MIKYPKY, ObUTO CPOPMUPOBAHO 2 TPYIIIHI MO MPUHIIMITY aHAIOTOB 0 32 roNoBHI B Kakaoi (16 cammoB u 16 ca-
MOK): | — koHTpOsBHas, 11 — ombITHAS. 3BepH KOHTPOIBHOM TPYIIBI MTOTy4anu ¢ 5 aBrycra mo 15 cenrabps 2015
THUTIOBOH OOIIEX03AWCTBECHHBIN PAliOH B BU/IC BIAYKHON MEIIAHKH, OIBITHON — PACCHIITHON ITOTHOPAIIMOHHBIA KOM-
OMKOPM (M3TOTOBJICHHBIN MO Pa3padOTAaHHOMY HAMH PELENTy C YYETOM ACHCTBYIOMINX HOPM), CMEIIaHHBIN C BOIOM
B coOTHOUIEHNH 1:2. Bece akcneprMeHTanbHble HCCIEA0BAHUS OBIIM MPOBEICHBI C HCIOJIB30BAHIEM KIACCHUECKUX
300TEXHUYECKUX, TATOMOP(OIIOTHYECKHUX, TUCTOIOINIECKNX, BETCPUHAPHO-CAHUTAPHBIX U CTATUCTUIECKUX METO-
n0B. Pe3yabrarsl. J[nHamMuKa ;KHBOI MacChl MOJONBITHBIX HOPOK ITOKA3aJ1a, YTO K Haually yIeTHOTO TIEPHO/a CaMIIbI
U CaMKHM OIIBITHOM TPYHIIBI OTCTaBAJIHM OT KOHTPOJBHBIX KHUBOTHBIX, IIOCJIE MEPEBO/Ia HA OCHOBHOM paIMoOH K YOOr0
Ha IIKYPKY OTCTAaBaHME CAMIIOB COXPAaHMJIOCH, a CAMKH JIOTHAIM KOHTPOJIBHBIX XHMBOTHBIX. HO MO anmHe Tymiku
KOHTPOJIbHBIE W OTBITHBIC 3BEpH HE OTIMYAINCh. COXPAaHHOCTh TTOTOJIOBBs ObUIA BBIIIE B OMBITHOW TPYTIE: CaM-
sl — 100 %, camku — 93,75 %; B kouTpone — 93,75 % u 87,5 % coorBercTBeHHO. 10 ITaBHOMY NMPOLYKTUBHOMY
MOKA3aTeJi0 — 3a4eTy 10 KaYeCTBY — IIKyPKH KOHTPOJIBHBIX W OTBITHBIX 3BEPEH HE MMEIH JTOCTOBEPHBIX OTIMUHH.
Taknum o6pazom, pazpaboTKa aTbTEPHATUBHOTO THIIA KOPMIICHHS BIIOJHE BO3MOXHA, HO TpeOyeT COBEpIIEHCTBOBA-
HUSI B HANPaBJICHUM MOBBIIICHUS KO3((HUINEHTA TTIEPEBAPUMOCTH MUTATEIbHBIX BEIIECTB M aJaNTalllK CaMIIOB K
HEeXapakTepHOMY THITy nuTaHus. HayuyHasi HOBH3HA pabOThI 3aKIIIOYAETCS B TOM, YTO 0003HAUEHBI IEPCHIEKTUBBI 1
HEOOXOIMMOCTD BBE/ICHHS B OT€UYECTBEHHOE 3BEPOBOCTBO aJIbTEPHATHBHOTO THIIA KOPMJICHHS TOBAPHOTO MOJIOIHS-
Ka HOPOK MOJIHOPAIMOHHBIMU KOMOUKOPMaMHU.

Kniouegwie cnoga: yOoHHBINH MOJIOIHSK HOPOK, PELIENT SKCIIEPUMEHTAIBLHOTO TTOJIHOPAIHOHHOTO KOMOMKOpMA, KOp-
MOCMECH, PAIlMOH, MMTATEILHOCTh, CAHUTAPHO-XUMHYECKOE KaIeCTBO KOPMa, KUBAsi Macca, 3a4eT 110 KaueCTBY.

Jlna yumupoeanus: Kymukos B. H., Ksapraukosa E. I, Kposuna E. B. OcoGeHHOCTH KOpMIICHHST YOOHHOTO MO-
JIOAHSAKA HOPOK TIOTHOPAIIOHHBIM KOMOUKOopMoM // Arpapubrii BecTHHK Ypana. 2021. Ne 08 (211). C. 42-50. DOI:
10.32417/1997-4868-2021-211-08-42-50.

Jlama nocmynnenua cmamou: 26.05.2021, oama peyensuposanus: 03.06.2021, oama npunamusn: 07.06.2021.

IMocranoBka npodaemsl (Introduction)

B Hacrositiiee BpeMsi PalMOHBI CEIbCKOXO3IHCTBEH-
HBIX )KUBOTHBIX M HTHUIBI COCTOSAT U3 MOJHOPAIUOHHBIX
KOMOHMKOPMOB (CYXO# THIT KOPMJICHHS), COaTaHCHPOBaH-
HBIX [0 BCEM IHUTATEIbHBIM BEIIECTBaM. TOJIBKO KIETOY-
HBIX IMYNIHBIX 3Bepell (B YaCTHOCTU HOPOK KaK CaMoro
MaccoBOro OObEKTa pa3BEJCHUs) JO CHUX IMOpP KOPMST
BII2)KHBIMH MeIIaHKkaMu (KopMocMmecsiMu). B mocnen-
Hee Bpemsi B Poccuu mumieBass U rnepepadaThIBaroIias
OTPACIIi MPOMBIIUICHHOCTH BCe OOJbIIE MEPEXOAiT Ha
6e30Tx0/1HbIe TeXHOJIOTruH. [IpobIeMbl KOPMOBOIA 0a3bI U
KOPMJICHHSI KIIETOYHBIX MYIIHBIX 3BEpeil yCyryOusiroTcst
C K@KJABIM TOJIOM, OTEYECTBEHHBIC 3BEPOBOJIBI BBIHYK-
JICHBI KOPMUTH KUBOTHBIX «C Komecy [1-7]. Hambomee
BEPOSITHBIM BBIXOJIOM 3 CIIOKHBIICHCS CUTYAI[MH MOXKET
OBITh ATBTEPHATHBHBIA THUI KOPMIJICHHS 3BEpeil MOJHO-
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padnOHHBIMHA KOM6I/IKOpMaMI/I CO BCEMHU BBITCKAOUIMMU
M3 DTOM TEXHOJIOTHHU MpEUMyHIE€CTBAMU: 3TO OTCYTCTBHUE
3aTpar Ha UCTIOJIb30BAHUE XOJIOAUIIBHUKOB, KOPMOKYXOHb
U TiepepaboTKy KOPMOB; JITUTEIBHBIN MEpHoJ] XpaHSHUS
6e3 moTepu KayecTBa; cyxue KOMOMKOpMa He comeprkar
THAMHHA3y ¥ TPUMETHIAMUHOKCH] (BpeIHbIE CIIeI( Y-
HBIE BEIIECTBA) U T. 1. [8—14].

B pesynbrare aHanmuTUYECKUX HCCIEAOBAHUN HaMH
OBUT pa3zpaboTaH PELEenT 3KCIEPUMEHTAIHHOTO TOJHO-
PaIlMOHHOTO KOMOHWKOpMa, YIOBIETBOPSIONINA MOTPeO-
HOCTH MOJIOAHAKA HOPOK B NMHUTATCIIBHBIX BECIIECTBAX U
sHepruu. Llenbio HacTOSNIUX UCCIeTOBaHUHN ObLITO TIOTY-
YyeHHe HOBBIX 3HAHUU O BIUSHUU KOPMJICHHSA T1OJIHOpPA-
[IMOHHBIM KOMOUKOPMOM Ha OPTaHHU3M YOOWHOTO MOJIOJI-
HSKa HOPOK.
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JIst TOCTHKEHUS TTOCTABIICHHOM 1€ OBLIN IMOCTaB-
JICHBI CIIETYIOIINE 3a/1a4dH:

1) pa3paboTars penent MOTHOPALHOHHOTO KOMOH-
xopma (I1K) st MomogHsIKa HOPOK ¢ YIETOM JOCTYITHOTO
ACCOPTHMEHTa KOMITOHEHTOB KHBOTHOTO M PAacTUTENb-
HOTO MPOUCXOKACHHSI, HMCHOJIB30BAHUS OMOIOTHYECKU
AKTHBHBIX BEIIECTB (BKYCOBBIE, POCTOCTUMYIIUPYIOIINE
U 71p.), 100aBICHUS] BUTAMUHHO-MUHEPAIBHOTO PEMHUK-
ca, yBEINYEHHsI KOHIIEHTPALUH [TUTATECIbHBIX BEIIECTB U
SHEPTHH B MOPIINH;

2) npomssectr I1K B COOTBETCTBHH C PeLIENITOM;

3) mpoBeCTH MOJHBINA 300TEXHUYECCKHUIA aHaJIN3 U3T0-
tosnenHoro I1K u ucciaenoBars ero caHUTapHO-XUMHUYE-
CKOE KaueCTBO;

4) m3yunth BiausHNE Kopmienns 11K Ha mpomykTus-
HBIE MTOKA3aTeJIN MOJIOIHSIKA HOPOK (CPEAHss KHUBasi Mac-
ca ¥ MPUPOCT, pa3Mep M KaueCTBO IIKYPKH); OPTaHbl xKe-
JYJOYHO-KHUIIIEIHOTO TPAKTA.

MeTtonosorus u Metoasl ucciaenopanus (Methods)

UccnenoBanns mposommiun B 2015 . 8 ®I'BHY
HUMUII3K u Ha HOpKOBOi (hepme AO «IlnemenHoi 3Be-
pocoBxo3 «CanTeikoBcKHit» MockoBckoii oomactu. B Ha-
YYHO-XO35HICTBEHHOM OIBITE HCIIOIb30BAIIH HOPOK TPEX-
MECSIYHOTO BO3pacTa MOpOIbl candup, MpeIHA3HAYCH-
HBIX Ha yOOH, ypaBHEHHBIX IO NPOHCXOXKICHUIO, TIOITY,
BO3pacTy U KUBOH Macce.

st IpUTOTOBJIEHHS 3KCHEPHMEHTAIBHOTO ITOJTHO-
pammonnoro komoOmukopma (II1K) ucmons3oBanu cremu-
albHYIO0 YCTAHOBKY, ITPEJCTAaBIISIONIYI0O CO00H BepTH-
KaJbHBIM Bpamiaonmiics OapabaH-CMECHTENb C Tepe-
KpeCTHBIMH HOXXamu Ha fHe (3aBox OO0 «Mwukpobuno-
CHHTE3»), cKopocTh 10 1000 060pOTOB B MUHYTY.

3BepH KOHTPOIBHOU Tpyms! (16 camiioB u 16 camok)
MOJTyYaJi TUTIOBOH o0rmiexo3siicTBeHHbIi parod (OP) B
BHUJIC BIQXXHOI MEIIaHKN; HOPKH TPyMIIBI onbITa (16 cam-
1oB U 16 camok) — pacceimuoi JI1K, cmemaHHbIH ¢ Bo-
JIoW B cooTHOMIEHUH 1:2. Onvimuulix 36epeil nepegoouu
Ha KopMmJleHue NOTHOPAYUOHHBIM KOMOUKOPMOM nocme-
nenno, xopmumu OIIK B mepuos BeIpalIMBaHUS HMIEHKOB
¢ 5 aBrycta 1o 15 centadps. JKusomuuvix codepocanu &

KIeMmKax paznonoabimMu napamu 6 munogom 08yXpsoHoM
wede, OCHAIIEHHOM Hunnenbhuimy nouakamu. Kopmunm
[IOJIONBITHBIX 3BEPEN C yUETOM ACHCTBYIOIIMX HOPM.

PocT KHMBOTHBIX KOHTPOJIMPOBANIN ITyTEM €KEMECTd-
HOTO B3BEHIMBAHMUS 10 KOPMIIEHHS C TOYHOCTHIO 10 .

JUtnHy TyIIeKk HOPOK M3MEpsUIN OT KOHYHMKA HOCa JI0
KOPHS XBOCTa, 00XBaT Ipyau — 3a jtonarkamiu. [locie mep-
BUYHOI 00pabOTKH MIKYPKH M3MEPSUTH MEPHOM JICHTOM:
JUINHY — OT MEKAYTIa3bs 10 KOPHA XBOCTA, MIUPUHY —
Ha CepelMHE JUTHHBI; IIIOIAb IIKYPKH HAXOAWIH ITyTeM
YMHOKEHHS JUTMHBI Ha YABOCHHYIO mHpHuHy. OLeHKY Ka-
YecTBa MPECHO-CYXUX IIKYPOK OTPENEIsUIN KOMACCHOH-
HO C YJaCTHEM CIELHAIICTOB 3BEPOXO3AHCTBA, UCIIOb-
3ys TOCT P 55587-2013 [15].

CaHUTapHO-XUMHYECKOE Ka4eCTBO KOPMOCMECH U
OIIK KOHTPOTUPOBAIH ITyTEM ONPEACTICHUS CONEPIKAHUS
aMUHO-aMMHagHOTO a30Ta (AAA) M JNETy4YHx >KHPHBIX
kucaoT (JDKK) mo obmienpuHsTOi METOIMKE B OHOXUMHU-
geckoif maboparopun ®I'BHY HUUII3K.

Conepxanne B DIIK 1 roToBON KOpMOCMECH CHIPBIX
MUTATEIbHBIX BEIIECTB U BAJOBON YHEPTUH ONPENEIISIN
METOJIOM TIOJIHOTO 300TE€XHHYECKOTO aHaln3a B OMOXH-
mugeckoil maboparopuun ®I'BHY HUUNII3K, oomenHoM
SHEPIUU — KOCBEHHBIM METOJOM (TI0 TEIUIOBBIM KO3 (-
UEeHTaM U (popMymIam).

Conepxanne BUTaMHHA A B HCCIEIyEeMBIX MaTepH-
ajnax OIpEAeNIN KOJIOPUMETPHUECKUM METO/IOM, BUTa-
MHHOB B 1 B, — (yOpOMETpUIECKHM METOIOM M METO-
JIOM BEICOKOA((PEKTHBHO KUAKOCTHOHN XpoMaTorpapuu
(BRXX).

CocTostHIEe OpraHOB OPIONTHOM MOJIOCTH (TIEYCHB, Ke-
Jy[I0K, KMIIEYHHUK) 3Bepeil OLleHNBAJIN MTPU T1aTOJIOT0AHa-
TOMHYECKOM BCKPBITHN HOPOK M3 KaXKIOW TPYTIIBL.

I'mcronornueckue McciaenoBaHUs Mpo0 TEUeHH, KH-
IIEYHHUKA ¥ TIOYEK HOPOK MIPOBOIMIIHN B OTAENE OMOTEXHO-
sormu @I'BHY HUUII3K o o0menpuHATOR METOTHKE.

[Tonmy4yenHple maHHBIE OBUTH 00PAaOOTAHBI CTATHUCTH-
YEeCKH Ha TIEPCOHAIBHOM KOMIIBIOTEPE C MCIOJIb30BAHH-
em mporpammbl Microsoft Excel n xputepus mocrosep-
"octr CThpIONEHTA.

Tabnuna 1
XuMudeckuii cocraB KOMOUKopma
Jara Bona, Chplpble NUTaTeJbHBIC BellecTBAa, %o BIB%, ]3121‘::1 0;3;;1
yecaenonatmi & Hporenn | Kup | 3oaa Kieruarka & Kxaa M x
03.08.2015 6,76 52,19 23,83 6,10 0,50 11,12 573,69 2,40
05.10.2015 9,65 41,71 18,28 5,92 2,88 21,56 515,95 2,16
Cpennee 8,21 46,95 21,06 6,01 1,69 16,34 544,82 2,28
*BIB - Gesasomucmole IKCMPAKMUBHble Beujecmea (pacmsopumoie y2e6000L).
Table 1
Chemical composition of compound feed
Date of Water, Raw nutrients, % NFE?*, Gross energy

research % Protein Fat Ash Cellulose % Kcal MJ
03.08.2015 6.76 52.19 23.83 6.10 0.50 11.12 573.69 2.40
05.10.2015 9.65 41.71 18.28 5.92 2.88 21.56 515.95 2.16
Average 8.21 46.95 21.06 6.01 1.69 16.34 544.82 2.28

*NFE - nitrogen-free extractives (soluble carbohydrates).
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Pesyabrarsl (Results)

Hamu 6611 pa3zpaboTaH penent sKCIepuMeHTaIbHOTO
MOJTHOPALIMOHHOTO KOMOMKOpPMa C Y4ETOM MOTPEOHOCTH
MOJIOJTHSIKAa HOPOK B ITUTATEIILHBIX BEIIECTBAX U YHEPTHH.
B cocraB penenta cyxoro pacchlItHOTO HOJIHOPAMOHHO-
ro KOMOMKOpMa BXOJMIIH CJICTYIOLINE HHTPEANCHTHI, Yo:
pei0Has Myka — 20,0; MsicokocTHast Myka —25,0; TieppeBast
MyKka — 15,0; sxkcTpymupoBaHHOE 3epHO (suMeHb) — 20,5;
JKUp CBUHOH — 15,5; BUTaMUHHO-MUHEpPAJIBHBIA TIpe-
Mukc — 0,5; KypuHbli rugponusar — 0,3; TpaBsiHast MyKa —
2,0; moHormytamar Hatpus — 0,2; CHHTETUYECKUE aMH-
Hokucnotsl: DL-metnonnn — 0,9 u L-tpunrodan — 0,13.

PesynbraTel TOJHOTO 300TEXHHYECKOTO —aHAJIM3a
OIIK, npoBeneHHBIE ¢ UHTEPBAJIOM B 2 Mecslla, Mpel-
craBieHbl B Tabmuie 1 (B pacyere Ha 100 r HaTypaib-
HOTO TIPOJYKTA), U3 KOTOPOH BUJIHO, YTO JIAaHHBIC IBYX
uccienoBaHui ogHOM U Toi ke naptun DIIK Heckonbko
oTIIMYaroTcs. BeposTHO, IPUYMH TaKUX OTIMYHNA KaK MH-
HUMYM JIBE: BO-TICPBBIX, B IIPOIECCE IIPOU3BOACTBA KOPM
OBLI TIepecyIIeH, B pe3yJibTaTe 4ero 3a JBa Mecsia B HeM
BBIPOCIIA IIEPBOHAYAIbHAS BJIara 3a CUeT ee COACpKaHus
B OKpY>Kalollel cpejie, BO-BTOPhIX, KOMOMKOPM IOy qrII-
Csl HEJIOCTaTOYHO OJJHOPOAHBIM, UTO 3aBUCHT OT TEXHOJIO-
THH U3TOTOBIICHUSI.

[TurarenbHas HEHHOCTD ISl HOPOK IPUTOTOBICHHOTO
OIIK B cpaBHEHHH C PacUETHOW NpeACTaBlICHA B TaOIH-
e 2.

Taknum 00pa3oM, KOMOWKOPM IPAKTHYECKH MOJHO-
CTBIO COOTBETCTBOBAJI Pa3pabOTaHHOMY pelenTy ¢ yde-
TOM OITHMAJIFHOTO COOTHOIICHUS BCEX IMTATEIBHBIX
BCILIECTB.

CanutapHo-xumuueckoe kauectBo OIIK Toxe co-
OTBETCTBOBAJIO JIONMYCTUMBIM 3HAYEHHSAM ITOKazaTesei
Jlake uepes 2 Mecslia XpaHeHus B ycloBusx ckiaja. Co-
Jiep>KaHHe TTOBApEHHOW COJM OBUIO HIMDKE BEPXHETO JI0-
myctumoro mnpezaena (1,5 %).

r o
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[Tocne 3ameca DIIK ¢ Bomoii mpoBenu 0TOOp MPOOHI
1 OTHPABHIIN Ha OaKTEpHOJIOTHIECKOe nccaenoBanue. 13
00pasia HCIBITYEMOT0 SKCIIEPUMEHTATFHOTO KOMOUKOP-
Ma ITaTOreHHOH MUKPO]IOPHI BEIACICHO HE OBLIO.

PannoH KOHTPOJIBHBIX 3BEPEl COCTOST B OCHOBHOM
U3 MACO-PBIOHBIX KOPMOB — 3TO phIOa M PHIOHBIE OTXO-
JIbl, KypHUHbBIE OTXOJBI, CyOMPOAYKTHI MSTKHE BapeHbIC,
KHP CBIpEll, SKCTPYIUPOBAHHOE 3€PHO, STUMEHHAs MyKa
(B xamy), cyxue kopma (BBK), oBomu, BuUTaMHHHO-MH-
HEpaJIbHBII MPEMHUKC, a TaKXKe 100aBKH METHOHHHA, CE-
JIeHa, TIPOOHOTHKA.

Ha npotsoxenun omsitHOrO Kopmienus OP Oput mo-
CTaTOYHO CTAOMJIEH M OTBEYAJ PEKOMEH/IOBAaHHBIM HOP-
MaM IO TMHTAaTeIbHON IIEHHOCTH M CaHUTapHO-XUMHYC-
CKOMY KaueCTBY.

B Teuenue ombiTa B Ipymnnax y4uTHIBAJIM OCTaTKU
3amaHHbIX KopmocMecu U DIIK myTem mx B3BemIMBaHUSA
¢ peructpauueil B >xypHaje. Tak, B ONBITHOW rpymme
OCTaTKM COCTaBISUIM B cpefHeM 9,3 %, B KOHTPOIBbHOU
rpynre — 1,6 %. Cpennee norpednenne 11K Ha 1 ronoy
HOpKHU cocTaBmiio 91 r cyxoro, nnn 28 T mepeBapuMoro
MIPOTEHHA, YTO COOTBETCTBYET HOPME JJIsI MOJIOTHSIKA.

KopmiieHre HOpOK MOJHOPAIMOHHBIM KOMOMKOPMOM
HE SIBIISIETCS TPAJULUOHHBIM U1 HUX. UTOOBI HE mpo-
MyCTUTh HanOoJiee HANpPSDKCHHBIH TEpPHOJ aJanTalyun
KHMBOTHBIX K HEXaPAKTEPHOMY THUITY MTUTaHHs, OBLIO IIPO-
BeJIeHO 8 B3BEIIMBAaHWHN XUBOTHBIX (Tabmuma 3). JluHa-
MHKa )KUBOH MacChl TOKa3bIBACT OTHOTUITHOCTD PEaKINn
CaMIIOB ¥ CaMOK NIPUPOCTOM Ha JIaHHBIN THUIT KOPMJICHHSI.

W3 naHHBIX TaOMUIBI 3 BHIHO, YTO CAMIIBI OTIBITHON
rpymnmsl 3a 2 Henenu (K 19 aBrycTa) mpeaBapuTEIbHOTO
nepuona, korna B OP mocTeneHHo yBeIMYMBAIN KOIH-
gectBo DIIK, mpaktudeckn He HaOpaiu JKUBYIO MacCy
(20 1), B TO Bpems KaK B KOHTPOJBHOH TpymIie, MOIy-
yaBlIe OCHOBHOM pallMOH, CPEIHSS )KUBasi Macca camia
yBenmumiack Ha 324 1. Bonee Toro, B criemyromue IBe
Henenn oHM fanu otBec Oonee 100 r Ha TONOBY TpH CTO-
rpaMMOBOM TPUBECE B KOHTPOJIBHON TPyTIIIE.

Tabmuia 2
IuraTenpHas IIEHHOCTH KOMOUMKOpPMa

KombHiopm IlepeBapumslie, r OOMeHHasi JHepPrus
IIporeun | Kup | 3B Kxkan | M Lx
Ha 100 r HATYPAJIBLHOTO NPOAYKTA
ITo 300TexXHUUYECKOMY aHANU3Y (CpemaHee) 32,9 18,9 9,8 3643 1,53
Pacuernble nmokasarenu 30,7 17,35 10,3 338,7 1,42
Ha 100 kxaJ 00MeHHON YHepruu
ITo 300TexHUUECKOMY aHANN3Y (CpemaHee) 9,0 52 2,7 100,0 0,4
Pacuertnrble moka3sarenu 9,0 5,1 3,0 100,0 0,4
Table 2
Nutritional value of compound feed
Digestible, g Exchange energy
Compound feed -
Protein | Fat | NFE Kcal | MJ
per 100 g of natural product
Zootechnical analysis (average) 32.9 18.9 9.8 364.3 1.53
Estimated indicators 30.7 17.35 10.3 338.7 142
per 100 kcal of metabolizable energy
Zootechnical analysis (average) 9.0 5.2 2.7 100.0 0.4
Estimated indicators 9.0 5.1 3.0 100.0 0.4
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Tabnuna 3
TnHaMuKa >KuBOI Macchl HOPOK (M + )
I'pynna
Ioxa3zaresan Konrtpoabhas OnbiTHas
N | Camupl | N | Camkn | N | Camupl | N | Camku
Macca Tena, T
09.07 (popmuposanue epynn) 16 | 1244 +£244| 16 | 862 +£21,5 | 16 1260 +29.4 16 888 + 16,0
05.08 (savazo 16 | 1809£293 | 16 | 1122+26.2| 16 | 1832+250 | 16 | 1174+23.1
npedsapumenbHo20 nepuooa)
19.08 (aa3a10 ocHOBHOTO 16 | 2133£29.8 | 16 | 1265314 | 16 | 1852+ 22,7%% | 16 | 1155+ 25.4%
nepuoaa)
03.09 (ocHOBHOII TIEpUO.T) 16 2354 £32,7| 16 [ 1338 £29,5| 16 | 1862 £ 25,0%** | 16 | 1179 £ 24,8***
15.09 (oxonyaHue OCHOBHOIO | 15 15454 4 446| 16 | 13302 28,0| 16 | 1748 = 45.7%%% | 15 | 1127 + 38,9%**
TIePHO/Ia)
03.10 15 [2691 £44,2| 16 | 1442 £38,2| 16 | 2116 =45,6%** | 15 | 1316 £+ 34,0*
31.10 15 (2826 £50,6 | 14 | 1439 £ 38,5 | 16 | 2480 £43,7%** | 15 1499 + 39,2
05.11. (y6oii) 15 | 2733 £51,0 | 14 | 1377+ 39,7 | 16 | 2401 £42,1*** | 14 1458 + 39,1
“p < 0,05 p < 0,001,
Table 3
Dynamics of live weight of minks (M + m)
Group
Indicators Control Experimental
N Males | N | Females | N | Males | N | Females
Body weight, g
09.07 (group formation) 16 | 1244 +£24.4| 16 | 862+21.5 | 16 | 1260+29.4 | 16 888 + 16.0
22‘32’ df"”’ of the preliminary | 1| 1009+ 203| 16 | 1122262 | 16 | 1832+25.0 | 16| 1174+23.1
ﬁr‘;ﬁ d()beg"””"”g of themain | 15| 21334298 | 16 | 1265 +31.4| 16 | 1852+ 22.7%%% | 16 | 1155+ 25.4%
03.09 (main period) 16 | 2354 +32.7| 16 | 1338 +29.5| 16 | 1862 £25.0%**| 16 | 1179 + 24.8%**
15.09 (end of the main period) 15 [ 2454 £44.6| 16 | 1330+ 28.0| 16 | 1748 £45.7*%* | [5 | 1127 + 38.9%**
03.10 15 | 2691 £44.2| 16 | 1442 +£38.2| 16 | 2116 = 45.6%** | 15 | 1316 +34.0%*
31.10 15 [ 2826 £ 50.6 | 14 | 1439 £38.5| 16 | 2480 £ 43.7***| [5 1499 + 39.2
05.11 (slaughter) 15 | 2733 +£51.0 | 14 | 1377 £39.7 | 16 | 2401 £ 42.]1%*%*| [4 1458 + 39.1
*p < 0.05 **p <0.001
Tabnuna 4

MopdomeTpudeckue moxkasarenu Tyuek npu y6oe (M + m)

IHon I'pynna Bec Tymku, r ?1?)):1‘;11;&)1’::]2;2‘ JnHa Tymku, cM
Canert KonTtponbnas, n =15 2733 £ 51 23,7+0,24 49,3 +0,5
OnsiTHas, n = 16 2401 + 42%** 22,7 £0,2%* 49,1 +£0,3
Canka Kourtponsnas, n = 14 1377 £ 40 17,7+ 0,3 40,3+0,3
OneiTHas, n = 14 1458 + 39 18,9 + 0,4* 40,5+0,3
“p < 0,05 * p < 0,0L; ** p < 0,001
Table 4
Morphometric indicators of carcasses at slaughter (M + m)
) Chest _circumference Length
Gender Group Carcass weight, g bel;,l;:lté ::toet:flder carcasses, cm
Male Control, n = 15 2733 £ 51 23.7+0.24 49.3+0.5
Experimental, n = 16 2401 £ 42%** 22.7 £ 0.2%* 49.1+0.3
Female Control, n = 14 1377 £ 40 17.7 £ 0.3 40.3+0.3
Experimental, n = 14 1458 + 39 18.9 +0.4* 40.5+0.3

“p < 0.05 *p < 0.01; **p < 0.001.
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ITepeBon 3Bepeit Ha OP mo3BommiI UM K yOOIO yBEIH-
YUTh KHUBYIO MacCy Ha 653 T Ha rOJOBY M JOCTHIHYTb
BBICOKOH TeXHOIOTHYecKoi Macchl (2480 1), B KOHTpOIIE
yBEJIMYEHHE COCTaBmIIO 279 T.

Huskyro MHTEHCHMBHOCTH pOCTa CaMLOB OIBITHON
TPYIIBI IO CPABHEHHUIO C KOHTPOJIEM B NPEABAPUTEIb-
HBII TIEPHOJl MOXKHO OOBSCHUTH OONBIINMHU OCTATKAMHU
KOpMa: B IIEPBBIi I€Hb OCHOBHOTO TIEPHOa OHU JIOCTHUT-
1 27 %, co Broporo aus noegamocts JIIK ymyummiacs,
OCTaTKH COKpPATHIINCH B cpemHeM a0 6,5 % (TeXHOIOoTH-
yeckast Hopma — 5,0 %), HO Tpu 3TOM 3BEpHU HE TOJIBKO HE
MOBBICHJIM MHTEHCUBHOCTh POCTA, HO JaX€ Jaln OTBEC,
YTO KOCBEHHO yKa3bIBaeT Ha HHU3KYIO YCBOSIEMOCTb KOP-
Ma.

K 3aBepiieHnio OCHOBHOTO MeEpHOzA KMBas Macca
CaMOK OIBITHOHM Tpymnmbl ObUIa HHMXKE, YeM B KOHTPOIIE,
C BBICOKOH cTerneHbio jpocToBepHocTH (p < 0,001), HO X
yOOI0 CaMKH OTIBITHOM M KOHTPOJBHOHN TPYIII IO KUBOH
Macce He OTIINYAIIHCh.

Crnemyer obparuts BHHMaHue, uTo ¢ 03.09 mo 15.09
CaMKH y)Ke He pociu (He Habupasu JKUBYIO Maccy) Kak B
OTIBITE, TAK ¥ B KOHTPOJIE. DTO yKa3bIBAa€T HA TO, YTO M3-
yU€HHE MTUTATEIbHON IEHHOCTH KOPMa CJITyeT CIBUTATh
Ha OoJiee paHHUH MTEPHO/I.

Opnako mpu Oonee HU3KOW HHTEHCHBHOCTH POCTa
3BEpEN ONBITHON I'PYMIIBI COXPAHHOCTD B ONBITHOW I'PyII-

e ObUIa BBIIIE, Y€M B KOHTPOJILHOM, ¥ COCTaBHIIA y CaM-
oB 100 % u camoxk 93,75 % mpotus 93,75 % y camiion
u 87,5 % y caMOK B KOHTPOJIE, YTO TOBOPUT O XOPOLIEM
caHUTapHO-XuMHIYeckoM kagectse DITK.

AHanu3 JaHHBIX 10 KHUBOH Macce KHUBOTHBIX U yUeTa
MOTPeOIeHNs KOpMa MOAONBITHBIMK 3BEPSIMU TTO3BOIHIT
YCTaHOBHTH, YTO OKOJIO 19 % OmBITHBIX caMIloB u OoJee
50 % camok monoxuTenbHO pearuposanu Ha OIIK, nx
KMBasi Macca K KOHILy y4ETHOTO MEPHO/Ia OTbITA JOCTUT-
na (mnu OBLTa BBIIIE — Y CAMOK) HIDKHETO Tpejiesia KOH-
TPOJIBHBIX.

ITokazarensHbl MOP(OMETPHUUECKUE JTaHHBIC TYIIEK
3Bepei, onpeneneHnrle mpu yooe (tadmura 4).

W3 maHHBIX TaOmumel 4 BUAHO, YTO K yOOIO CaMKH
TPYIIIBI OTIBITA HE YCTYIAJIH MO )KUBOW Macce KOHTPOJIb-
HBIM, Y€Tr0 HE CKaKeIllb O CaMIlax, KUBas Macca KOTO-
prix 6puta noctoBepHO (p < 0,001) MeHbBIIE KOHTPOIB-
HBIX, TIOCKOJIbKY CPEAHECYTOUHBIH MPHPOCT MAacChl Tena
OTIBITHBIX 3BEpeil B CpelHEM 3a Iepuoj HaOIONCHUS
(118 mmeit) 661 B 1,3 pa3a MeHbIIE, 9eM Y KOHTPOJIHHBIX
agayioroB (tabmuma 3), XOTA MO JJUHE TYIIKH OHU HE
ycrynanu koHTpodro. [To mokasarento obxBara rpyan 3a
JIOTIaTKaM{ CaMKH M CaMIIbI ONBITHON IPYIIIBI YCTYTIaIH
KOHTPOJIBEHBIM KUBOTHBIM (p < 0,05 m p < 0,01 cooTrset-
CTBEHHO).

Tabnuna 5
KauecTBo mkypox (M + m)
Ioka3aresun WIKYypPKHU Camupt Cankn
KonTpoan OnpIT KonTtpoan OnbIT
KonuuecTBo MKypoK, IMT. 14 15 14 14
Inomane, am> 11,7+ 0,15 11,1 £ 0,15 8,54 +£0,1 8,50 £ 0,1
Pa3mepnas xareropusi, %:
0c000 KpymIHBIE 100 100 — —
KpyIHBbIE - - 100 100
I'pymma nopokos, %:
niepsas (HopMa) 29,0 80,0 42,9 78,6
BTOpAast 29,0 20,0 21,4 14,3
TPEThs 42,0 — 35,7 7,1
3ageT o pasmepy, % 1179 £ 1,2 112,7+ 1,4 91,8 £ 1,3 914+14
3ader 1o KauecTBy, % 102,0 £ 4,1 110,4 + 1,8 81,8+3.4 88,4 +22
Table 5
Quality of skin (M + m)
Skin indicators Male Female
Control Experimental Control Experimental
Number of skins, pcs. 14 15 14 14
Area, dm’ 11.7£0.15 11.1 £0.15 8.54+0.1 8.50+0.1
Size category, %:
especially large 100 100 — —
large — — 100 100
Group of vices, %:
first (norm) 29.0 80.0 42.9 78.6
second 29.0 20.0 214 14.3
third 42.0 — 35.7 7.1
Size test, % 1179+ 1.2 1127+ 1.4 91.8+1.3 91.4+14
Quality test, % 102.0 £ 4.1 1104+ 1.8 81.8+34 88.4+2.2
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IIposBneHNe >KNPOBOIT AMCTPOdUM TeYeHN MOTIOHAKA HOPOK, %
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Tabnuna 6

I'pynna

“Kupobast 1uCTpO(Hs neveni Kontpoabhnas (n = 4) OnbiTHAs (1 = 4)
YmepeHnnas 75 —
Cnabas - 75
OTCyTCTBYeT 25 25
Table 6
Manifestation of fatty degeneration of the liver of young mink, %
. . Group
Fatty degeneration of the liver -
Control (n = 4) Experimental (n = 4)
Moderate 75 -
Weak - 75
Absent 25 25

AHanu3 OLEHKM KauecTBa IIKypKOBOH HpPOTYKIMU
(Tabnuua 5) CBUIETENBCTBYET O TOM, YTO Y CAMOK M CaM-
LIOB KOHTPOJISL U OIBITA [TOKa3aTeNlb KadyecTBa U pa3Mepa
HIKYPOK — «3a4eT IO Ka4eCTBY» — JOCTOBEPHO HE pa3-
JUyancs, XOTs B IPyMNIE ONbITAa JaHHBINA MOKa3aTeib B
CpaBHEHHUH C KOHTPOJIEM OBbUI BBIIIE: Y CAMOK Ha 6,6 %, y
camuoB Ha 8,4 %.

s Gosnee neranpHOTO M3ydeHus Biausaus DIIK Ha
(hu3MOIIOrMYECKOe COCTOSTHUE 3BEpeil HEMOCPEeICTBEHHO
nocie ux ybost ObLJIO OLEHEHO HaroMophoornyeckoe
COCTOSIHME BHYTPEHHUX OPraHOB (T1€UeHb, OYKH, JKEITy-
JIOK, KHMIIEYHHUK). BplI0 0TMEYeHO, UTO BCe IOKa3aTeH,
XapaKTepU3YIOIIe MaToJOrHI0 OPraHOB XKeIyI0uYHO-KHU-
IIEYHOTO TPaKTa YOMTBIX HOPOK, OKa3aJIMCh B TIpejenax
HOpMBI. B rpymnmne onbita ObIJIO OTMEYEHO B CPaBHEHHHU
C KOHTpOJIEM YBEJIIMYEHUE pa3Mepa >Kely[Ka, UINHBI
KHIIeYHHUKa (B cpefHeM Ha 9,1 cM, XOTd JaHHBIN MoKa-
3areiib He JOCTHUI JIOCTOBEPHOW Pa3HUIIbI), C MEHBIINM
OTJIOKEHHMEM XKHpa HAa BHYTPEHHUX OpraHax. B nemnom o1-
KJIOHEHHH B COCTOSSHUM OPTaHOB JKEIyI0UYHO-KUIIEYHOTO
TpaKTa y 3Bepeil ONBITHOW I'PYIIIbI BBISBIEHO HE OBLIO.

Jlist mosyueHMs: ONOJHUTENBHOW WH(OpManuu o
pnusiHuM DIIK Ha opranu3m HOPOK MPOBENEHO TUCTONO-
THYECKOE HCCIIEI0BaHKE MPOO ITeUEHH, TOYKH, KHIIEYHH-

Ka (JBEHAJLATHUIICPCTHASI U TOJB3IOIIHAS KUIIKH) CaM-
1IOB. Pe3ynbTarhl THCTOIOHYECKOTO UCCIICAOBAHUS IPOO
MICUCHH IPHUBEJCHBI B TaOmuIe 6, U3 JAHHBIX KOTOPOWM
CJIEJyeT, UTO y 3Bepeil 00enX TpyIil HaOIIONAIach KH-
poBasi TUCTPOQUs TICUYCHU, HO PA3JIUYUEC — B CTCIICHH €€
MPOSIBIICHUSI: cllabasi — B OMBITHON TpyIIIe, yMEpPEHHAs —
B KOHTPOJIBHOM. TO €CTh 3KCIICPUMEHTAIBHBIN ITOTHOPa-
IUOHHBI KOMOMKOPM HE OKa3ajl OTPHUIIATSIILHOTO BIIHsI-
HUSI HAa )KUPOBOM 0OMEH 3Bepeii.

[Ipu TUCTONIOTUYECKOM HCCIICIOBAHUH TKAHU MOYKU
Y KUIICYHUKA TOJONBITHBIX 3BEPCH pa3iMyuii HE OTME-
YCHO.
Obcy:knenue u BbiBoAbI (Discussion and Conclusion)

Takum 00pa3oM, MOYYEHHBIC PE3ybTaThl HCCICIO-
BaHUI CBUETEIBCTBYIOT O TOM, YTO MEPEBOJ YOOMHOTO
MOJIOIHSIKA HOPOK Ha aJIbTePHATHBHBIN THUI KOPMJICHHUS
MOJTHOPALIMOHHBIM KOMOHMKOPMOM 0€3 CHUKEHHUS IIPO-
JYKTUBHBIX TIOKa3aTelieil BIIOJIHE OCYIIECTBUM, HO Tpe-
OyeT COBEpIICHCTBOBAHUs B JIByX HAIPABICHUSAX: IO-
WCK TIyTCH MOBBIIICHUS MEPEBAPUMOCTH ITHTATEIbHBIX
BEIICCTB PAlMOHA HOPKAMHU W aJalTalusl KUBOTHBIX K
HEXapaKTEPHOMY THITy MUTAHUS IyTeM OTOOpa 3Bepei,
TOJICPAHTHBIX K TEPMHUYCCKU 00pab0TaHHOMY KOPMY.
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Abstract. In the domestic fur farming there is an urgent need to introduce an alternative type of feeding for young
minks. The purpose of the work is to study possible of feeding commercial young minks with complete feed,
consisting of animal and plant components. Methods. In a scientific and economic experiment on young sapphire
minks intended for slaughter, 2 groups were formed according to the principle of analogues, 32 heads each (16 males
and 16 females): I — control, II — experimental. The animals of the control group received from 2015 August 5 to
September 15 a typical general economic ration in the form of a wet mash, an experimental one — a loose, complete
feed (made according to a recipe developed by us, taking into account the current norms), mixed with water in a
ratio of 1:2. All experimental studies were carried out using classical zootechnical, pathomorphological, histological,
veterinary-sanitary and statistical methods. Results and scope. The dynamics of the live weight of the experimental
minks showed that by the beginning of the main period, the males and females of the experimental group lagged
behind the control animals, after switching to the main diet for slaughter, the males lag remained and the females

48



N v v T T " "
Agrarian Bulletin of the Urals No. 08 (211), 2(-
prd aal P P Prd rd P

caught up with the control animals. But the control and experimental animals did not differ in the length of the carcass.
The safety of the livestock was higher in the experimental group: males — 100 %, females — 93.75 %; in control —
93.75 % and 87.5 %, respectively. According to the main productive indicator — the quality test — the skins of the
control and experimental animals did not have significant differences. Thus, the development of an alternative type
of feeding is quite possible, but it requires improvement in the direction of increasing the coefficient of digestibility
of nutrients and adaptation of males to an uncharacteristic type of feeding. Scientific novelty. The prospects and the
need to introduce an alternative type of feeding the commercial young stock of minks with full-feed compound feeds
into the domestic fur farming are outlined.

Keywords: slaughter young minks, recipe for experimental complete feed, feed mixture, diet, nutritional value,
sanitary and chemical quality of feed, live weight, quality test.
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buojsoruueckue ocodeHnocTu 00pa3uoB Allium nutans L.
B bamkupckom Ilpeaypajibe npu MHTPOAYKUMH

JI. A. Tyxsarynnuna'™, O. 0. JKurynos'

'IO>kHO-YpanbCcKuit 60TAaHMYeCKUIT Cai-MHCTUTYT Y(PUMCKOro (pegepanbHOro MCCIefoBaTeIbCKOT0
neHTpa Poccmiickoil akageMuu HaykK, Y¢a, Poccus
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Annomayusa. eap — uccuenoBanue B yCIOBUAX KynbTypbl B bamkupckom IIpenypanse Tpex obOpasiioB Allium
nutans L. (TyK MMOHUKAIOMIHNH, CTU3YH): OAIIKUPCKUI, HOBOCHONPCKUHN ((popMa MIMPOKOIUCTHAS U Y3KOIUCTHAS).
N3yuensr ux ¢hexonorus, OuoMmoponorus, pa3sMHOKEHNE, arPOTEXHUKA U OMOXIMHUYecKuii cocTaB. MeToasl. Mc-
cienoBanue mpoBoaAmIoch B 2017-2020 TT. Ha KOJUIEKITHOHHOM y9acTKe JTyKoB B KOHO-YpaasckoM O0TaHHIECKOM
cany-uictutyre YOUIL] PAH. Boinu npoaHann3upoBaHbl CE30HHBIH PUTMaA POCTa U Pa3BUTHS, 3UMOCTOMKOCTb,
YCTOMUYMBOCTH K HEOIArONPHSITHBIM METEOYCIOBHUSAM, BPEAUTEISIM U OOIE3HIM, KOI(D(DHUIIHUEHT Pa3MHOKECHUS U
CEMEHHOH NMPOAYKTHUBHOCTH OCYIIECTBIISUIM MO OOLIETIPHHATHIM pekoMeHaanusm. PesyabraThl. JIyk moHukaro-
WA — AJTUTENBHOBETETUPYIOIIEE CpeIHE-MI03IHENCTHEBETYIIee pacTeHHe. BecenHee oTpactanue o0pasmnos 4.
nutans TPOUCXOJUT BO 2—3 JIeKaje alpesi, OTPacTaHHUE JIMCTHEB BECHON BHAYAJIC BBIPAKACTCSA B YCKOPEHUH TIPO-
IIECCOB POCTA MPONIUIOrOJHUX STHOJINPOBAHHBIX JINCTHEB, U JINIIb 3aTEM BBIXOJAT Ha IIOBEPXHOCTD MOYBBI HOBBIC
MoJtofble TUCThs. [losiBJIeHME IIBETOYHON CTPENKH NMPOUCXOAMT B CEPEIMHE MIOHS, HA4ajo OyTOHM3AlMU MpPHU-
xonuTcs Ha 2-3 nexansl uioHs u qumuTcs 30-35 mueit. HoBocubupckue oOpasibl 3a1[BETAIOT B CEPEINHE HIONS,
Gamkupckuit oOpaszer — Ha Hepemio moke. dasza rBeTeHNs B cpexHeM qIuTcs 35—41 nenb. CeMeHa cO3peBaioT B
aBrycTe — CeHTI0pe. Y HOBOCHOMPCKUX 00pa3IioB ceMeHa co3peBaroT 3a 16—19 nueit, y Gamkupckoro oopasia — 3a
25 nHeit. MakcuMaapHOE KOJTUYECTBO CeMSH popMupyeT Oamkupckuit oopaser (647—1031 miT., B cpemuem 835,0 +
53,5). HayuyHasi HOBU3HA Mccie0BaHUs. BriepBrie BBINIOTHEH U MPOAHAIU3UPOBAH OMOXUMHUUYECKHANA COCTaB 00-
pa31oB JaHHOTO JiyKa. [To MakcuManbHOMY HaKOMIeHNIO BUTaMuHa C 1 KapoTHHA OTIHYaeTCs OalKUpPCKuit o0pa-
3ent (104,92 Mr% u 166,4 MI/Kr COOTBETCTBEHHO). Y HOBOCHOMPCKOro oOpasia ((hopma y3KOIHCTHAs) OOHAPYKEHO
MaKCHMaJIbHOE KOJIMYECTBO caxapa 1 kpaxmaia (8,8 n 6,12 % cooTBETCTBEHHO) 1 MUHUMAJIBHOE KOJIMYECTBO BHU-
tamuHa C (41,53 mMr%). HoBocubupckuii odpaser (popMa IIMpOKOIUCTHAS) COAEPKUT Oonbiie mpotenHa (17,06 %)
1 MUHUMAaJIbHOE KOTM4YecTBO KapoTuHa (83,2 mMr/kT). [To ocTambHBIM MOKa3aTesaM (CyXoe BEeIECTBO, a30T, ChIPOit
JKHP) HCCIETyeMbIe 00pa3ibl MeXIy CO00M MaJlo OTIMIATOTCS.

Knrouegwie cnosa: A. nutans L., 06pa3upl, heHOTOTHS, OHOMOP(OIOTHS, PETIPOTyKTHBHBIC TOKA3aTETH, OMOXUMH-
YECKUI aHaJIN3.

Jna yumupoeanus: TyxsatynmuHa JI. A., XKXurysos O. 0. buonorngeckue ocobernocTn 06pasmnoB Allium nu-
tans L. B bBamkupckom Ilpenypanse mpu nHTpoayKuuu // ArpapHsiii BecTHUK Ypana. 2021. Ne 08 (211). C. 51-59.
DOI: 10.32417/1997-4868-2021-211-08-51-59.

Jama nocmynnenua cmamou: 03.03.2021, 0ama peyensuposanusa: 28.03.2021, oama npunamusa: 14.05.2021.
IMocTranoBka npodaemsl (Introduction)

HyKI/I nmo mpupoac — MHOTOJETHUE PACTCHUA, HO
B CBOCM DPA3BUTHUHN OHHU OYCHBb CHUJIBHO 3aBUCAT OT 5KO-

MpU3HAKaM, (PU3HOJIOTHH U OCOOCHHOCTSM OTHOMICHUS
K (haKTOpaM OKpY KaloIIeH Cpe/bl.
HexoTopble BHIBI JIYKOB JI0BOJIBHO CTPOTO MPHYPO-

JOTUYECKUX (akTopoB. [103TOMY YeIOBEK MOXKET Cy-
IIECTBCHHO BJIMATH HAa XapaKTEp U TEMIIbl Pa3BUTHUS
JyKOB — MX OHTOTCHE3, MEPCHOCS PACTCHUSI B HOBEIC
reorpaduyeckue paiioHbl, BBOAS B KYJIBTYPY, U3MCHSS
CPOKH ITOCEBA U arPOTEXHUUYCCKUE MIPUEMBI.
MHoroo6pasue JIYKOB OOBICHICTCS UX HIMPOKOU
PacIpOCTPAHEHHOCTHIO B PA3JIMYHBIX MPUPOIHBIX YC-
JIOBUSIX: B TOpaxX Ha OTBECHBIX CKaJIaX U KAMCHHCTBIX
OCHITISX, Ha JIyraX, BOJHM3U 03ep U o OeperaM pek, moj
mojioroM Jsieca. COOTBETCTBEHHO MecTaM OOUTaHUS
JYKH OTIMYAIOTCS W 0 CBOMM MOP(HOOHOIOTHUSCKHM

YeHbI K KOHKPETHBIM MECTaM OOMTaHUs, X apeaj orpa-
Hu4eH. OHako OOJIBIIMHCTBO JIYKOB XapaKTepusyeTcs
0oBIION SKOJIOrMYEecKOd muacTHYHOCThIO. OHM pac-
MPOCTPAHEHBI TOYTH MOBCEMECTHO M XOPOIIO MPHCHO-
cabaMBarOTCS K Pa3IMYHBIM 3KOJIOTHYECKUM YCIIOBUSIM.
DTO MO3BOJSET UX JIETKO HHTPOLYIIUPOBATH U BBOJIUTH
B KYJBTYPy B Pa3HbBIX NOYBEHHO-KJINMATHUECKHUX 30-
HaX. [IpoomKUTeIbHOCTD BEreTalluy y HUX B KYJIBType
YBEJIMUYUBACTCS, HO 00IIast MPOIOKUTEIBHOCTD XKU3HH
yMeHbIIaeTcsl. BO3MOXKHO, 3TO IPOMCXOIUT M3-32 €¥kKe-
TO/IHOTO TIIOJIOHOMICHUS], TIPUBOASINETO K YCKOPEHHUIO
CTapeHHs pacTEHU.

51

sardojouyo9joiq pue A3o701g

[20T “NA O AOunSIyZ “y T BUI[MBAYINL O



Buonorusa u 6uorexHonornu

© Tyxsarymnauna JI. A., XKurynos O. 10., 2021

o g g - - -

I I b I . I

Lens HACTOAIIECH PaOOTHI — HCCIEOBAHNE B YCIIOBH-
X KynbTypbl B bamkupckom Ilpenypanse Tpex obpas-
1oB Allium nutans L.: GalIKUPCKOT0, HOBOCHOMPCKOTO
(bopma mmpoKONHCTHAS W y3KONWCTHasA). bputm m3-
YYeHBI 0COOCHHOCTH (peHOTOT UM, OHOMOP(OTOTHH, pas3-
MHOXKEHUS, arPOTEXHUKN 1 OMOXMMHUYECKOTO COCTaBA.

W3 nukopacTymmx JTyKOB A. nutans OTHOCHUTCS K
yucITy HanOoJee MPU3HAHHBIX BUTAMHHHBIX, MEIOHOC-
HBIX U JIGKOPaTHBHBIX pacTeHni. OH MpPEeBOCXOTUT 1O
KauecTBY 3€JIEHBIHM JIyK, MOJy4yaeMblil M3 JIyKa pernda-
Toro. Ero nucTest copepkar 3HAYUTEILHOE KOTHUECTBO
ackopOuHoBo# KucnoTsl (80—90 mMr%), uro 1,5-2 pasa
BBIIIIE, YEM B JINCTBSIX PEMUATOro Jyka. B HuX comep-
JKaTcsl BAXKHBIE [Tl YEJIOBEYECKOTO OpPraHm3Ma COJIH
Kanusl, IMHKA, MapraHiia, HUKeJsl, MOIHO/eHa, Kele3a
u n1p. M3-3a BBICOKOTO comep KaHus coyel jxenes3a 4. nu-
tans TIONE3€H MpH MaynokpoBuu. ConepKaHHE CYXOro
BEIIECTBA B JINCThSIX BappupyeT oT 8,8 no 14, 7 %, ca-
xapoB — ot 2,3 110 3,0 %, KoMn4YecTBO KapOTHHA COCTAB-
nset okoino 1,6 Mr%. Kpome TOro, B THCTHSIX HMEIOTCS
BBICOKOAKTHBHBIC huToHIHAH [1, c. 33], [2, c. 80].

HesxHble 1 COUHBIE 3€JI€HBIC TUCThS 4. nutans MOTyT
UCTIONB30BAThCSl B KAUECTBE 3€JICHU MPOJOIIKUTEIBHOE
BpeMs. Ecin ux cpes3ars, TO OHM BBIACISAIOT KUIKYIO
ClIM3b, KOTOpas, OYEBHUAHO, M Jaja HA3BaHHUE ITOMY
BUy. XapakTepHas 0COOEHHOCTh BHJa — CIIOCOOHOCTH
00pa30BBIBATH MOJIOABIC JINCThSI MPAKTHUECKU B TEUe-
HHE BCEro rojia (C BBIHYKJICHHBIM IEPEPHIBOM 3HMOIA)
C MakCUMYMOM HX MPHUPOCTA BECHON M B HaJaJe JIETa.
JIucTest oTpacTaroT cpasy ke nocie TasiHus cHera. LleH-
HBIM CBOHCTBOM SIBJISIETCSI TO, UTO JIUCThS HE I'pyOeIOT
U COXPaHSIOT BBICOKHE BKYCOBBIE KaueCTBAa B TEUCHHE
BCETO MEPUOAA BETETAIUH.

MeTtonosorus u Mmetoasl ucciaenopanus (Methods)

Pabora mpoBommmace B IOxkHO-Ypambckom Oota-
HuyeckoM caxy-uHctuTyTe YOUI] PAH (bamxkupckoe
IIpenypanse, ceBepHas gecocTens). MHTPOAYKIIHOHHO-
MY U3yUEHHIO O/IBEPTaJINCh JIyKH, BEIPAIIEHHBIC U3 Ce-
MsIH COOCTBEHHOH PenpoayKIHH, TOCEB TPOU3BOUIN B
2013 rony. I3HagarpHO ceMeHa 1By X 00pa3ioB ObLIH MO-
mydenbl n3 HoBocubupckoro 60TaHnYecKoro caja, Tpe-
THI — o0paser] u3 NMpuponHoi ¢opsl bamkoprocTana.

Jns o6paboTku (aKTHUECKUX JAaHHBIX OBLIN HC-
MOJTb30BaHbl OOIIETIPUHATEIC B HHTPOAYKIIMOHHBIX HC-
CIIeIOBaHUSIX METOOUKH [3, . 566], [4, c. 89]. Konnue-
CTBEHHOE COZIep’KaHNE aCKOPOMHOBOW KHCIIOTHI TIPOBO-
JIUJIOCH TI0 O0ImenpuHATON MeToauKe [5, c. 208].

Pesyabrarsl (Results)

JKusnennas ¢opma: A. nutans L. (Tyk cnu3yH) —
MHOTOJIETHEE TTOJMKAPINYIECKOEe pAacTEHHE, T'OPU30H-
TaJbHO HApaCTAIOUINI KOPOTKOKOPHEBHIIHBIH YCIOBHO
onHornoOeroBelidi. Ero Ha3pIBalOT Takke JYKOM IIOHH-
karomuM. OH BeTpeuaetcs: Ha tfore 3amnanHoi Cubupw,
BKirouas Antaii, B Boctounoit Cubupu (Ilpmanrapse),
Ha ceBepHBIX oTporax rop Cpenueit Asun — Kazaxcran-
ckuil menkoconouHuk, CesepHblil Kasaxcran, Cayp u
Tap6araraii. [Iponspactaet B cTEHOI M JIeCOCTEITHON
30HaX, a TaKKe€ B COOTBETCTBYIOLIUX IOsICaX Irop, Ha
COJIOHIIOBBIX IIOYBax. Ha 1oxHBIX TOPHBIX CKJIOHAaX OH
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MHOTJIa 3aXOJUT 33 BEPXHIOIO I'PAHUILY JIECa B BBICOKO-
TOPHBIH mosic. PacTeT KpymHBIMU KypTHHAMH Ha JIyrax
U KaMEHUCTO-MEIKO3EMJIHMCTBIX CKJIOHAX (pacTHUTENb-
HBIH TIOKPOB — Pa3HOTPABHAS CTEIIb) IIPU YCIOBHH XOPO-
LIET0 MPOrPEBAHMS U TOCTATOUHOM BIAKHOCTH IMOYBBI.
BHyTpH apeana BHUJ HEOTHOPOJIEH M COCTOUT U3 OONIb-
IIOTr0 YHCa SKOTHUIIOB, OTIMYAIOIUXCS 10 MOp(hoIIo-
THYECKUM U OMOJIOTHYECKUM Npu3HakaM. Hambomnbiiee
MHOroo0pasue opM OTMEUCHO B paiioHaX rOpHOro AJl-
Tas [6, p. 67].

A. nutans ABIsIeTCA PEIKUM PACTEHHUEM NPUPOAHOM
¢oper bamkupuu, yucaurces B KpacHoit kaure Pecry-
6mmku bamkopToctan (7, ¢. 216].

JKutenu TOpHBIX W CTENHBIX paifoHOB Cubmpu AJ-
TalCKOro Kpas, Takxke bamkoprocrana (AO3eTIUIOB-
ckue u baliMakckue paiioHbl) ynoTpeomusitor A. nutans B
MHUITY B CBEXKEM U cojieHOM Bujie. OH XOpomnii MeJJ0HOC
1 aKTHBHO MOCEMIaeTCs MYelaMHU. JTO CPAaBHUTEIBHO
HETIPUXOTINBOE MHOTOJIETHEE 3MMOCTOHKOE pacTeHHe,
neperocsmue Mopo3sl 10 30-35 °C, a Takke HeTPOI0JI-
JKUTEJbHYIO 3acyXy. JIyK MOHUKalOmWUA — TUIOUYHBIN
Me30(uT, T. €. UCTOpHUECKH OH (hopMHUpoOBaiCS U PoOC
MPU JOCTAaTOYHOM YBJIQ)KHEHUHU, HO YCJIOBHUS H3MEHH-
JIUCH, ¥ eMY MIPHUIIJIOCH TPUCTIOCAOINBATHCA K HEZOCTAT-
Ky Biaru, 3acyxe. BropuuHocThs KcepopuTmzanum A.
nutans NOATBEPKIAETCS €r0 MOJIOKUTEIBHON peakuen
Ha TIepeHECeHNE B ME30(DMTHBIC YCIIOBUS, TP KOTOPBIX
OoJee TOJTHO PACKPBIBAIOTCS MOTEHI[UAIBHBIE BO3MOXK-
HOCTH BUja. J[BONCTBEHHas SKOJOrHyYecKas Npupojaa
JyKa CIIM3yHa OOYCIIOBHJIa €0 HIMPOKOE pacrpocTpa-
HEHME B Pa3HBIX KIMMATHYECKHX OOIACTSAX, BBICOKYIO
aZIaNTAlMOHHYI0 CHOCOOHOCTh W YCTOWYMBOCTH K HE-
OJIarONpPUSATHBIM YCIOBHSIM CPEIBI.

Mopdonoruueckoe onucanue: y 4. nutans CUIbHO
Pa3BUTO KOPHEBHILE, YETKO BBIPAYKEHA €ro BO3PACTHAS
pacuieHeHHOCTh. TommmuHa kopHeBuma — 1,5-2,0 cM,
pacmonokeHue B MoYBe Ha TayOmHe 3—5 cM TOpH30H-
TaJbHOE MIIU clieTKa Bocxonsmiee. JIyKoBHUIIbI pHKpe-
wstoTes Mo -2 mt. O00I0YKH WX IeNbHBIC, TOHKHUE,
IJIeHYaThle, rpsi3HO-0enoro nBeTa. COYHBIE YElIyHn Jy-
koBuil (6—7 mt.) AoBOIBHO ToscThIe (1,5-3,0 MM), oxBa-
THIBAIOLIUE CTPEIKY M MPUCTPENOYHYI0 JTyKoBHIy. K
KOHIly BETETAIIOHHOTO IMEPUO/a BEPXHHE YEIIyH HC-
TOHYAIOTCS 32 CYET PACXOMOBAHMS MX INIACTHUECKUX
BEIIECTB Ha ()OPMHUPOBAHUE TIPUCTPEIIOTHOH JTyKOBHUIIBI
U CEeMSH U NIPEBPALAIOTCSA B CyXHUeE UellyU, KOTOPhIE 3a-
IIUINAIOT JIYKOBUILY OT BBICBIXaHHS U BO3JACHCTBUS HU3-
Kux Temnepatyp. Jlonue 4. nutans BOrHyTO€, OHO SBJISI-
eTCsl HEMOCPEACTBEHHBIM MPOJIOKEHHEM KOPHEBHUIIIA.
Jls TKaHel ToH1a U 1y KOBUL U KOPHEBUIIA XapaKTEPHO
HaJIMYMe CKOIUIEHUI KaMEHHCTHIX KieToK. KopHu nan-
HOTO JTyKa ObIBAarOT JIByX TUIIOB: OJTHU OTXOJAT OT JOHIIA
(CUTBHO BETBSIIUECS), PACIIPOCTPAHSIOTCS B OCHOBHOM
TOPU30HTANILHO U (PyHKIHOHUPYIOT ofuH ce30H. Oce-
HBIO TIPH OKOHYAaHUHU BETCTAllMM OTMHUpAIOT. [lpyrue
OTXOASIT OT KOPHEBUINA U UAYT BEPTUKAIBHO BHU3, BET-
BsATcs crnabee. OHM MHOTONeTHHE. OCOOCHHOCTH KOpHE-
BOM CHCTEMBI 3aKJII0YAETCS B TOM, YTO KOPHH HAXOATCS
TOJIBKO C OJTHOM CTOPOHBI KyCTa M HalpaBlIeHUE UX PO-
CTa 3aBUCST OT PACIHOJI0KEHHUS JTYKOBUIl HA KOPHEBUIIIE.



Agrarian Bulletin of the Urals No. 08 (211), 2-

JIMCThs MIOCKME, CH30-3€JICHBIE MIIM CBETJIO-3€IIe-
HBIE C TYNBIMU 3aKPYTJICHHBIMH KOHIIAMH, IIHUPUHOMN
820 mM. VX mOBEpXHOCTH TIaAKas, C YETKO 3aMeT-
HBIMU JKUJIKaMU. YHCIIO NHUCTHEB, COMMKEHHBIX y OC-
HOBaHMS cTeONA, 6—8 mIT., OHU B 2-3 pa3a Kopoue IBe-
TOHOCOB. JIMCTOBas MIaCTHHKA 3aKpy4eHa IO CIIUPaN
OTHOCHTEJIBHO OCH €€ MOBEPXHOCTH, YTO MOMOTaeT ei
COXpaHATh BEPTUKAJIBHOE MIOJIOKEHHE B TIPOCTPAHCTBE,
BCJIEAICTBUE YETO JINCThSI JOJITO HE MTOHUKAIOT.

[IBeToHOCHBIN cTebenb BbicoTOM OT 20 1m0 60 cwM,
TOJNIIUHON OKOJIO | cM, B BEpXHEH 4acTu ¢ AByMs pe-
6pamu. Ero momepednoe cedeHne MMeEET 3IIUIICOBU-
HyI0 popmy. CorBeTne — MpOCTON 30HTHK IIapOBUTHON
WJTU TIOYTH IIapOBUIHON (POPMBI, UHUCIIO IBETKOB OT 150
10 300 T, JIo mBeTeHUs] 30HTUK MOHUKAKOIIUN M T0-
KPBIT KOPOTKO3a0CTPEHHBIM 4exJIOM. B Havane nBere-
HUS CTPEJIKA BBIT