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Hccnedosanus npoeoounu ¢ yenvio uzyueHusn 6UAHUA PA3TUYHBIX YCI06UI MUHEPANbHOZ0 NUMAHUA HA NPOOYKMUBHOCHb COP20
caxapnozo 6 cmecu ¢ 606amu Kopmosvimu 8 ycnosusax wza 3anaonou Cuoupu. Pabomy evinonnsanu ¢ 2020-2021 22. 6 noneeom onvime
6 Omckoii oonacmu. Cxema IKCnepuMeHma nPeononazana uzyienue ce0yiouux 6apuanmos: 00ecneueHHOCms Ro46bl NOOGUNCHBIM
docghopom (paxkmop A) — cpeonssn (50...100 me/xz no @.B. Hupuxkogsy, pon 0), nosvtuiennan (100...120 me/ke, pon I u 140...150
m2/ke, ghon I1), svicokas (150...200 m2/ke, hon I11); hocpoproe yoodpenue (paxmop B) — P, P, ; azomnoe yooopenue (paxmop C)
- N, N,, N, Ilouea onvetmnozo ywacmra ¢ naxomuom cjioe ¢ KOHMpo/e XapaKmepu3o6anac Heumpaibioil peakyueil cpeobl,
cooeporcanuem 2ymyca 7,01...7,24 %, nuskoii obecneueHHOCHbI0 HUMPAmMusIM azomom ¢ cioe 0...0,4 m, cpeoneit — noOBUIHCHBIM
dhocgpopom u evicokoii — nodsuscnvim kanuem 6 cnoe 0...0,2 m. Boipawjueanue 3acyxoycmouiuugvix Kyiomyp no3eonnem 3Qhpekmugno
UCNOIb308aANb PECYPCbl ammochepHoll u nouyeennoii enazu. Ilpumenenue munepanbHviX yOodpenuii maxice cnocoocmeyem
IKOHOMHOMY €€ Pacxo006anuio Ha eOUHULY YPOICAsl, CYUECMEEHHO YMeHbULAA KOIuyuenm eooonompeodnenus. C nosviuienuem
ypoena obecneuennocmu pocghopom ommeuanu meHOeHUUIO yenuUeHUA 00U 000680 KyNbmypbl, NPUMEHEHUE AZOMHBIX
MUHEPATILHBIX YOOOPEHUTl NOGLIULAN0 KOHKYPEHMHYIO CROCOOHOCMb COpP2o caxapHno2o. Onmumu3ayus yciosuili MUHEPaibHO20
numanus odecnevusana npou3s00cmeo 00 5,68 moic. kopm. ed./2a u 28,29 m/2a 3zenenoit maccol npu 3,10 meic. kopm. eo./2a u 15,38
m/za 3enenoii maccol 6 konmpone. Coop donee 0,5 m nepesapumozo npomeuna u 60 I/]xc/2a 06mennoii Inepzuu 6 ypoxcae 606060-
COpP2080Il CMeCU CTYHCUN HENTOXUM 6KIA00M 6 CUCHEMY NOIe6020 KOPMORPOU3800cmea necocmenu 102a 3anaonoii Cuoupu.
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The studies were carried out in 2020-2021. in the conditions of a field experiment at the hospital of the FSBSI "Omsk ASC"'. The
purpose of the research is to study the influence of various conditions of mineral nutrition on the productivity of sugar sorghum
mixed with fodder beans in the conditions of the south of Western Siberia. The scheme of the experiment involved the study of the
following options: soil supply with mobile phosphorus (factor A) - medium (50... 100 mg / kg according to F.V. Chirikov, background
0), increased (100... 120 mg/ kg, background I and 140... mg/kg, background Il), high (150...200 mg/kg, background I11); phosphorus
fertilizer (factor B) - PO, P60; nitrogen fertilizer (factor C) - N0, N30, N60. The soil of the experimental plot was characterized by a
neutral pHwater of the arable layer with a humus content of 7.01 ... 7.24%, a low supply of nitrate nitrogen in a layer of 0 ... 0.4 m,
an average supply of mobile phosphorus and a high supply of exchangeable potassium in a layer of 0 ... 0.2 m on control. Growing
drought-resistant crops allows efficient use of atmospheric and soil moisture resources. The use of mineral fertilizers also contributes
to its economical use per unit of crop, significantly reducing the value of the water consumption coefficient. The ratio of the legume
and bluegrass components in the grass mixture to a certain extent depended on the conditions of mineral nutrition. With an increase
in the level of phosphorus supply, there was a tendency to increase the share of legumes, the use of nitrogen mineral fertilizers
increased the competitive ability of sugar sorghum. Optimization of the conditions of mineral nutrition provided up to 5.68 thousand
feed units/ha and 28.29 t/ha of green mass at 3.10 thousand feed units/ha and 15.38 t/ha of green mass in the control variant. The
collection of more than 0.5 ton of digestible protein and 60 GJ/ha of metabolic energy in the crop of a legume-sorghum mixture is a
good contribution to the system of forage production in the forest-steppe of Western Siberia.

KunroueBsie cioBa: copeo caxapnoe (Sorghum saccharatum (L.)
Moench.), 60661 kopmoswie (Vicia faba L.), kopmonpouszeoocmeo,
KOpMOBble eOUHUYDL, 3eNEéHAs MAccd, 0OMEeHHAs IHepus,
nepesapumMbvlii npOmeuH.

XapakTepHasi 0COOEHHOCTh KJIMMaTa tora 3anaiHoit Cu-
OmMpHu — HEPaBHOMEPHOE PacIIpe/IeIICHUE 0CAIKOB B ICTHHI
nepuon. Ilpu 3TOM, cOriacHO MPOrHO3aM KIMMAaTOJIOTOB,
B OyJlyIlieM B 3TOM PETrMOHE MPOJIOJDKUT Pa3BUBATHCS TEH-

Key words: sugar sorghum (Sorghum saccharatum (L.) Moench.),
fodder beans (Vicia faba L.), fodder production, fodder units, green
mass, metabolic energy, digestible protein.

JICHIIUSL K COKPAICHUIO KOJTMYECTBA OCAIKOB, YTO CITY)KUT
[IPUYUHOM PACIIUPEHNUS TIOCEBOB TAKKX 3aCYX0YCTONYMBBIX
KYJIBTYP, KaK caxapHoe copro, popMupyroiee B 3THX yCIo-
BHSX BBICOKHC M CTAOWIIBHBIC ypoxkau [1, 2].

11




Poccuiickas cenpCKoX03siicCTBeHHAs Hayka, 2023, Ne 2

WHTEeHCHBHOE KOPMOIPONU3BOICTBO HAMIPABICHO HA MaK-
CHUMaJIbHOE UCIIOIb30BaHHE TOYBEHHO-KIIMMATHYECKHX pe-
CYPCOB JUIsl HAKOIDICHUS BEICOKHUX ypokaeB. bromacca cop-
TOBBIX KYJIBTYP CITy’KUT BBICOKOIHEPTETHIECKUM KOPMOM C
MOBBIIICHHBIM COJICPIKAaHHEM MTPOTCHHA U KJIIETYATKH, KOTO-
PpBIH OTIIMYAETCS XOPOLIEH M0e1aeMOCTbIO )KUBOTHBIMH |2,
3]. ®opmMupoBaHUE CMEIIAHHBIX TIOCEBOB COPTO ¥ 60OOBBIX
MO3BOJISICT HE TOJBKO YBEIMYUBATE TUTATCIBHOCTH KOPMOB,
Oraromaps MOBBIICHUIO 00ECIICYEHHOCTH TPOTSHHOM, HO U
COXPaHATH IIOIOPOIUE TIOYBHI BCIEACTBHE A((HEKTUBHOTO
MCIIOJB30BaHUS COPIOBBIMU a30THBIX YA00peHuUid [4, 5].

OCHOBHOU TMMUTHPYIOMINH (PaKTOP B pACTCHHEBOJICTBE
— BoZa. B ycnoBHAX J1eCOCTENHOMN 30HbI HA HEBET€TALUOH-
HBIC OCaJIKU MPUXOIUTCS 10 50 % OT CyMMBI TOJ0BBIX, IPU
9TOM B IOYBE aKKyMyJIHpyercs Bcero 25...40 %, a ocranb-
HOE KOJIMIECTBO TEPSETCS Ha CTOK M (PU3UUECKOE NCTIapeHHE.
Crenyer OTMETUTb, YTO TIPH KapKOH W BETPEHOH MOroje
BECHOM MOTEPHU BJIATH YaCTO MPEBBIMIAIOT KOJIUYECTBO
BBIMTABIINX OCAJKOB B MEPHOJ OT CXOJa CHEra Ji0 mocena
CeIBCKOXO03UCTBEHHBIX KYJIbTYp. [IpuMeHeHue CpencTB
MHTECHCU(HUKALIUH YBEJTHIHBACT MACCY PACTUTEIBHBIX OCTAT-
KOB, MOBBIIIAIONINX aICOPOUPYIOUIYI0 M TOTIIONMIAIOIIYIO
MOBEPXHOCTH ITOYBBI, YTO CO3/1a€T OJIArONPHUSITHBIE YCIOBUS
JUTSL TIOTJIOIICHSI BOJBI M SJICMEHTOB IHUTAHUS, TOJIOKU-
TETHHO BJIMSET Ha €€ BOJHO-(U3HUECKUE ITapameTpsl [6, 7].
CyIecTBEHHOE BIMSHUE Ha pa3Mephl ypoxkKas OKa3bIBAIOT
OMOIOTHYECKIE OCOOCHHOCTH KYJIbTYPHI, TIOYBCHHBIC U
THIPOTEPMHUUECKUE yCIOBUSA, CUCTEMa 00pabOTKH MOYBHI,
copT u 1p. [8, 9]. B cBsI3u ¢ U3MOKEHHBIM aKTyallbHOU 3a-
Jadeil BBICTYIIAeT ONTUMH3AINS BOAHOTO ¥ ITUTATEIFHOTO
PEKUMOB MTOCPEICTBOM YCOBEPIICHCTBOBAHHS IEMEHTOB
arpOTEXHOJIOTUN BBIPANIUBAHUS CEIHCKOXO03IHCTBEHHBIX
KYJBTYP.

Lenp mccmenoBaHus — U3YYNTh BIUSHHUE PAa3TUIHBIX
YCIIOBHIT MUHEPAJIBHOTO MTUTAHKS HA ITPOTYKTUBHOCTH COPrO
CaxapHOTO0 B cMecH ¢ 600amMi KOPMOBEIMHE B YCIIOBHSIX FOTa
3anannoit Cubupmu.

Metoauka. Pabory npoBonunu B 2020-2021 rr.
B umTenbHOM (¢ 1978 r.) cranmonapHoM ombite ®T'BHY
«Owmcknit AHI» B roxxHO# ecoctenrn OMCKOM 00acTH
(55.046561°N 73.454574°E) B 3epHOTpaBSIHOM CEBOOOOPOTE,
MPENIIeCTBeHHUK — sSIMMEHB sIpOBOH. [lmomans nensHKu —
360 M2, IIOBTOPHOCTb TPEXKPATHAI.

OOBEKTaMHU HCCIEAOBAHNUN CITYXKHIIM COPrO CaxapHoe
(cpemuepannuii copt ['anms) B cMecu ¢ 600aMu KOPMOBBIMHU
(copt Cubupckue) v TyroBo-4epHO3EMHAS CPETHEMOIIIHAS,
CpeTHETyMyCHas, TSUKEIOCYTTIMHUCTAs TI0YBa ¢ HEHTpab-
HOW peakIueil cpepl MaXOTHOTO CIIOSI, COJCPKAHUEM Ty-
myca 7,01...7,24 %, MOLITHOCTBIO TYMYyCOBOTO TOPU30HTA
—0,45 M, ¢ HU3KO# 00CCTICYUCHHOCTBIO HUTPATHBIM a30TOM
B cioe 0...0,4 M, cpenHeit — moaBmKHOTO (pocdopa U BbI-
COKO# — nmoaBmkHOro kauus B citoe 0...0,2 M.

CxeMa ombITa IpeaycMaTpuBaia ClIe Ay 0Ne BAPHAHTHI:

00eCTICYeHHOCTh TTOYBBI OABIKHBIM (hochopom (daxk-

Top A) — cperusis (50...100 mr/kr o @.B. Ynupuxosy, ¢pon
0), moebrmeHnast (100...120 mr/kr, pon [ u 140...150 mr/ kr,
¢ou 1), Beicokas (150...200 mr/kr, dox I11);

(ochoproe ynobpenue (pakrop B) — P, P ;

azoTHoe ynoopenue (paxrop C) — N, N_ I\?GO.

MunepansHbie yaoOperus (amMmmodoc U aMMHAYHYIO
CENTUTPY) BHOCHIIM BECHOM /10 TIPEATIOCEBHOM KyTbTHBALINT
cesinkoid C3I1-3,6. OcHoBHast 00pabOTKA OUBBI — OTBAIBHAS
Ha Tryouny 20...22 cm. Hopma BeiceBa copro — 20 kxr/ra
(1 mH mT./ra), 60608 — 140 xr/Tra (0,4 MITH 1IT./TA), TIOCEB
— 25 mas. Y4er ypokalfHOCTH 3€JIEHOW MacChl OCYILECT-
BISLTH 25 aBrycTa B (Da3e Havasia BRIMETBIBAHHS COPTO.
IToaBwkHBIH (Hochop W HUTPATHBIA a30T OMPENEISUINA 10
obmenpuHATHIM B arpoxumun Metoaukam (IOCT 26488-
85, TOCT 26204-91).

Pacuer c6opa KOPMOBBIX €AMHUI], TIEPEBAPUMOTO TIPO-
TerHa ¥ OOMEHHOW SHEPTHU MPOBOJMIM 0 Pe3yJibTaTam
300TEXHUYECKOr0 aHanu3a, mposeieHHoro B ®I'bY «llentp
arpOXMMHUYECKOH cIyKO0bl «OMCKHIT» ¢ OmpenernecHueM
ToKa3aTesiel MUTaTeIbHOCTH B KOMIIOHEHTaX TPaBOCMECH.

MerteoycnoBus 2020 T. ObUTH KOHTPACTHBIMH H B IIEJIOM
3aCYIUIMBBIMU. YBIQ)XHEHHE MOYBHI K MEPHUOAY MTOCEBa
HaXO/IMJIOCh Ha YPOBHE, OJIM3KOM K HaUMEHBIIICH BIIaroem-
KocTH. B menom mepuop Bereranuu (Maii—aBrycrt) OKa3ayucs
Teruiee oobrynoro Ha 1,8 °C, B Tom uncie Maii — Ha 4,3 °C.
IIpoxnaaueiM BeIiancs Toabko utob — 18,0 °C,uytoHa 1,1 °C
HIDKE CPeTHIX MHOTOJICTHHX 3HAUCHUI. Bo BTOpoii monoBuHe
BEreTanuy OTMEYeHa apkas n 3acymumsas moroga (I'TK
—0,20...0,89). B 1ienom, 3a BEereTalMOHHEBINH IEPUO]] KOJTH-
YECTBO OCAIKOB OBUIO 3HAYUTEITEHO MEHbBIIIE HOPMBI (64 %).

Bereranmonnsiii nepros 2021 r. 06T HEOIATONIPUATHBIM
JUIsSL POCTa U Pa3BUTHUS arpoKyJbTyp. Bbicokue nHeBHBIE
TEeMITepaTypsl BO3yXa B Mac Ha ()OHE CHIIBHOTO TMOPHI-
BHCTOTO BETpPa, a TAKXKE PE3KOE MOHIKCHUE X HOYBIO JI0
0,3 °C npoBOIMPOBAIO HHTECHCUBHYIO OTEPIO MOYBEHHOMN
BIIATH, CPETHEMECIYHAS TEMIIepaTypa BO3ayXa IpeBhIIIaia
Hopmy Ha 2,8 °C. Hego6op Tema B ntone cocrasui 1,1 °C,
neduut ocagakos — 10,3 MM, THEM BO3IyX MPOTPEBAICS 110
32,6 °C, HoYbIO TEMIIEpATYpa OlTycKanacsh a0 2,8 °C. Uronb
TaKKe XapaKTePH30BaJICA PE3KUMH MeperagaMi TEMITEpaTyp
ot 36,2 °C muém 1o 8,4 °C HOYbIO, ACPUIUT OCAIKOB 3a
Mecs1 coCTaBU 32,2 MM. ABIYCT XapaKTepU30BaJICs TEMION
MOr0J10M, OCHOBHBIE OCAJKH BBIMAIM B MEPBOM U BTOPOM
nekanax. Mx nepunnt Ha GoHE BHICOKMX TeMIeparyp Bo3-
JyXa B TEUCHIE BEreTaIlii YCKOPIIT PA3BUTHUE H CO3PEBAHIE
CENTbCKOXO03SICTBEHHBIX KYJIBTYP.

PesyabTaThl u o0cyxknenne. B HauanbHbIN nepuos
BereTannd (GOPMUPOBAHUE IOJHBIX BCXOJIOB KYJIBTYPHI
OTIpEeEIISIeT 3a1ac BIark B TOYBe, KOTOPHII 3aBUCHT OT OCCH-
HE-3UMHHX OCaJKOB. B HaleMm mccieoBaHUM MCXOJHBIH
3arac oOmieii Biaru B mouse B cpenHem 3a 2020-2021 rr.
B ITOJTyMETPOBOM CJIO€ TIOYBEI BAPBHPOBAI 0T 156 10 166 MM
(86...90 % ot HB (HauMmeHbIIICH BIArOEMKOCTH), B METPO-
BOM — 0T 249 1o 267 MM (84...90 % ot HB), npu cnaboii

Ta6n.1. Vicxomuslii 3anac o0uieil Bjiard B Moyse B 3aBUCHMOCTH 0T ¢oHa mo odecneyeHHocTH (hochopom

Croii @on no obecneuennoctu PO, Cpemee
I'on HOUBLL M 0 1 11 111
' MM %HB* MM %HB wv | %HB MM %HB wv | %HB

2020 0...0,6 156 85 143 78 154 84 160 87 153 83

0...1,0 256 86 233 78 248 84 256 86 248 84
2021 0...0,6 173 94 168 91 178 97 154 84 168 91

0...1,0 275 93 266 90 285 96 247 83 268 90
Cpennee 0...0,6 165 90 156 84 166 90 157 85 161 87

0...1,0 266 89 249 84 267 90 251 85 258 87
*HanMeHbInas BiraroeMkocts (HB) moussr s ciost 0...0,6 M — 184 mm, st cnost 0...1,0 M — 297 mm.
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3aBUCUMOCTH OT (poHA 0OECTICUEHHOCTH MOABMKHBIM (OC-
¢dopom (tabdu. 1). 3amac oO1ieit Bary K moceBy O THOJICTHIX
TpaB B 2020 r. O6pUT HIDKE, 9eM B 2021 T., HO TaKKe OCTaBaCs
B uHTepBaje or BPK (BmaxkHOCTH pa3phiBa KamMULIPOB)
10 HB n He orpaHnumBai HayainbHOE pa3BUTHE PACTCHUI.

B Tedenme BereTamuu pacTeHHS MOTPEOJISIOT Biary
HepaBHOMEpHO. [IoBBIIIICHHAsT YyBCTBUTEIBHOCTD K €€ Je-
(GUINTY BO3HUKAET B IEPUO]] MHTEHCUBHOTO MOp(oreHesa,
I GepeHIIalny 1 MAKCUMaIIBHOTO POCTa PEMPOTyKTHB-
HBIX OPTaHOB pacTeHui. 3amac oOIIeil BIarm B METPOBOM
clloe B IepHoA akTuBHOM Bereranuu B 2020 1. He omycKacs
Huxe 70 % or HB Bmiots 1o Havana asrycra. B 2021 r.
BIIQYKHOCTH ITOYBBI HaX0IuIach B muHTEpBasie or BPK no B3
(BJIQKHOCTB 3aBSIZIAHUS), UTO CACPIKUBAIIO POCT PACTCHHUH U
HE MOTJIO HE CKa3aThCs Ha X ypoxaitHocTH (puc. 1).

2Sep
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s38

Puc. 1. H3menenue cooeprcanus oouieil énazu 6 nouge
6 3a8UCUMOCHIU O 2UOPOMEPMUYECKUX YCI06UTL
sezemayuonHnozo nepuooa, cnoii 0...1,0 m.

Oco0eHHOCTh MOTPEOJICHNS TOYBEHHON BJIaru Kyib-
Typamu B 3anagHoil CHOUpH COCTOHUT B TOM, YTO OHA HC-
MOJIB3YETCS MIPEUMYIIIECTBEHHO U3 BEPXHETO MOTyMeTpa.
Bononotpebnenue TpaBocMmecu B cpeaneM 3a 2020-2021 rr.
BapbupoBaiio or 158 1o 198 mm B cioe 0...0,6 m u ot 172
1o 217 MM B MeTpOBOM cJioe. B BapruaHTax ¢ BHECEHUEM
MuHepanbHbIX ynoopenuit (N, P, ) orMedann ysenndenue
CYMMapHOTO BOJIOTIOTPEOIICHHS IIPH cIa00# 3aBHCHMOCTH
ot ¢oHa 00ecrieYeHHOCTH TOABIKHBIM (hocdopom (Tada. 2).

ViydiieHue yCaoBHI MHHEPAIbHOTO MUTAHUS IOJIO-
JKUTEIBHO CKa3bIBaIOCh Ha KO PUIIMEHTE BOIOIOTpE-
Onennst. Tak, mpumenenne nepexn nocesom N P cHmkano
BEITMYMHY 3TOT0 Tokaszatesns ¢ 36,5 mo 28,8 MM/(’T JUISL CIIOST
0...0,6 m u ¢ 40,5 mo0 32,5 mm/T mis caost 0...1,0 M, wiu
B CpEIHEM I10 3TOMY (akTopy cooTBeTcTBeHHO Ha 21 1120 %.
[onoxutenbHast posib (JOHOB C MOBBIIICHHOW U BBICOKOU
00€eCIIeYeHHOCTHIO MOIBIKHBIM (pochopoM BEIpaxkanach
B CHWXEHHH Kod(duimeHTa Bo1onoTpeOICHHS B TIEPBOM
noymerpe ¢ 36,2 mm/T 10 25,1...32,8 mm/Tumn Ha 9...31 %,
B MeTpoBOM cioe — ¢ 41,0 mm/t 1o 28,0...36,7 Mmm/T, 9TO
TaKXKe B CpegHeM 1o 3Tomy ¢aktopy Ha 10...32 % Hmxke.

: &L 19 3
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N CopHsiku 7 Bobbl % Copro

Puc. 2. H3menenue bomanuueckozo cocmaea mpagocmecu
6 3a8UCUMOCHU OM (YOHOE C PA3TUYHOIL 06ecneyeHHOCHbIO
noogudicnvim gocghopom, %.

B nepron yOopku 0THOJIETHUX TPaB JOJISI COPHOTO KOM-
ITOHEHTA, B OCHOBHOM MATIMKOBBIX COPHSIKOB, ObLIa HEBBI-
cokoii —5,3...7,4 % ot 6uomaccel. []os1s1 0000B KOPMOBBIX B
CpeIHeM 110 onbITy fAocturaina 16,0 %, mpeanupoBaiio B 60-
TaHMYECKOM COCTaBE TPABOCMECH cOpro caxapuoe — 77,6 %.
CoortHorieane 0000BOTO M MATIMKOBOTO KOMIIOHCHTOB B
TPaBOCMECH B OTIPEIICIICHHOM CTETICHH 3aBUCEIIO OT YCIIOBHIMA
MUHEPAIBHOTO TUTaHU. Tak, ¢ IIOBBIIICHHEM YPOBHS 00¢-
CIEYEHHOCTHU (POCPOPOM OTMEUAITH TCHICHITUIO YBCITUUCHUS
nonmu 60608 KopMoBEIX ¢ 13,3 % no 17,1...19,0 % npu
CHIDKEHHH J0JH copro ¢ 79,3 no 74,2 % (puc. 2).

[IpuMeHEeHUE a30THBIX MHHEPAIBHBIX YA00PCHUI B 103¢
N,, TTOBBIIIANO KOHKYPEHTHYIO CIIOCOOHOCTB COPTro caxap-
HOTO M CITOCOOCTBOBAJIO YBEIMYCHHUIO €T0 J0JIU B OOTaHH-
YEeCKOM COCTaBe TpaBocTos ¢ 76,7 1o 81,0 % mpu cHkeHUn
conepxanus 60608 ¢ 17,6 no 14,9 % u copusikoB — ¢ 5,7
mo 4,1 % (puc. 3). Jlonocesnoe BHECeHne N TIPUBOAHMIO
K YBEJIMYEHUIO JOJIM COPHOTO KOMIIOHEHTa ¢ §,7 710 9,4 %.
B 3THX yCIIOBUSAX MPOWCXOIWIO CHIKCHHE 1o 0000B
¢ 17,6 no 15,5 %, copro — ¢ 76,7 no 75,1 % ot Guomaccsl.

Buecenue dochopcomepxamux yaoopeHuit 10 mo-
CeBa JIOCTOBEPHO YBEIUYHBAIO YPOKAMHOCTH TPAaBOCMECH
¢ 19,62 no 23,57 t/ra 3enenoit maccer, win Ha 20 %, a coop
KOPMOBBIX eTHHUIT (KOpM. e11.) — ¢ 3,99 10 4,79 Thic./ra. [1o-
clreieficTBre yaoOpeHuit Ha (hOHE C BRICOKAM CO/ICpIKaHHEM
MTOJIBHKHOTO (ochopa B OYBE BBIPAYKAIOCH B YBETHUCHUN
ypOokaltHOCTH 3ejeHoi Macchl ¢ 19,33 mo 25,22 1/ra, win
¢ 3,92 10 5,13 THIC. KOpM. e11./Ta, aTo Ha 31 % BbImIE (T0M. 3).

[IpumMenenne a30THBIX YA0OpeHNH ObITO (D (HEKTHBHBIM
TOJBKO B 03¢ 30 Kr A.B. U YBEIUYMUBAJIO YPOXkKAIHOCTh
3enreHoi macchl ¢ 20,86 10 22,07 1/ra (Ha 6 %). B 1nienom,
OTITUMH3AIHSA YCIOBHA MUHEPATBHOTO ITUTAHHS 00ecedn-
Bajia popmupoBaHue 10 5,68 Thic./Ta KOpM. el u 28,29 T/ ra
3eneHoi maccel mpu 3,10 ThIC./Ta KOpM. en. u 15,38 1/ra
3eJIeHO Macchl B KOHTposie. HanbGompIryto mpoayKTHB-

Ta6a. 2. BononorpedieHHe copro caxapHoro B cMecd ¢ 000aMi KOPMOBBIMHM B 3aBUCHMOCTH
OT ycsioBuii MuHepaibHOro mutanus (2020—2021 rr.)

®on 10 obecneuennoctu PO,
MuHepalnbHble ya00peHus, Cpennee
0 1 I III
KT J1.B./Ta
0..0,6m[0..1,0m]0..06m[0..1,0m[0..06m[0..1,0m[0..06m]0..10m[0..06m][0..1,0m
CyMMapHoe BOI0NOTped/IeHre, MM
NooPeo 182 206 178 205 198 217 162 184 180 203
0 178 201 171 182 185 211 158 172 173 192
cpeHee 180 204 174 194 192 214 160 178 176 198
Koy dpuunent BoronorpediieHusi, MM/T CyX0oro BelecTsa
NP, 26,7 30,3 32,1 37,1 31,2 34,2 25,1 28,5 28,8 32,5
0 457 51,6 40,8 435 34,4 39,2 25,2 27,5 36,5 40,5
36,2 41,0 36,4 40,3 32,8 36,7 25,1 28,0 32,6 36,5
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Puc. 3. H3menenue 6omanuueckozo cocmaga mpagocmecu
6 3a6UCUMOCIU O NPUMEHEHUS A30MHbIX YOoOpenuil, %.

HOCTb — 5,84 ThIC. KOPM. €11./Ta OTMevany B Bapuante N P
Ha (OHE C BBICOKUM COJIEP>KaHUEM TTOABHKHOTO docdopa.

Kax ormeueno B muteparype [10, 11] caxaproe copro
copta ["anmyst JOBOJIBHO YyCTOHYMBO K JKapPKOMY U CYXOMY
KIMMaTy ¥ palMoOHAIbHO PACXOAYET BOLY, B OTJIMUUE OT
KOPMOBBIX 0000B CHOHMpPCKHE, YPOXKAHHOCTH KOTOPBIX O4YEHb
CHJIBHO 3aBUCHT OT KOJIMYECTBA aTMOC(EPHBIX 0CAIKOB [12,
13]. ITosTOoMy cOOp 3eIeHO MacChl M CYXOTrO BEIIecTBa
COpro B cMecH ¢ 000aMH B YCIIOBHSIX CYXOTO W ’KapKOro
JIeTa MOKET OBITh HMXKE, YeM Yy COPTro, BBIPALICHHOTO B
MOHOKyIbType. Tak, B ycnoBusix CTaBpOIOIbCKOTO Kpast
MaKCHMaJIbHasl TIPOJYKTHBHOCTh 3TOTO COpPTa COCTaBJIsLIa
13,09 1/ra cyxoro BemiectBa u 46,86 T/ra 3eJIeHON MaccChl, B
AunTaiickom kpae — 8,92 n 36,80 T/ra cooTBeTCTBEHHO [ 14,
15], uro, BeposATHO, OOYCIOBIICHO O0Jiee OIArOMPUATHBIM
COYETaHHEM PECYpPCOB TEIUIA U BJIard B KOHKPETHBIE T'OJIBI
U TIEPUO/IbI BETCTAINH.

COop mepeBapuMOro MpoTEHHA W OOMECHHOW SHEPTHH
OTIPEICTISUTH JI0JIST KOMIIOHEHTOB M X ypOXaWHOCTb. Tak,
ciabast peakius TPaBOCMECH YPOXKaHOCTHIO 3eJICHOM Mac-
CBl Ha a30THBIC yJIOOPEHMsI TOBTOPWIIACH M B TTOKA3aTEIsIX
BBIXO/1a [lepeBapuMoro rpotenHa (tadm. 4). [lonoxxurensHast
peaxmust 60600BOro KOMIIOHEHTA Ha YITydIIeHHe 00ecneueH-

Ta6a. 3. YpoxkailHOCTh TPaBOCMECH B 3aBHCHMOCTH
oT ycnosnﬁ MHHEPAJTBLHOI0 MATAHUA
(cpennee 3a 2020—2021 rr.)

MI/IHBpaIILHLIe ®Donb! 1O O6CCHC‘ICHHOCTI/I Cpe)JHee mo
yA00pEHHs, KI JI.B./ra nousbl P.O_ (bakrop A) daxTopy
thoctop as3oT,

(daxrop B) | (daxrop ) ° rpmjmijps | c

3esienast Macca, T/Ta

0 N, 1538 17,31 2134 22,52 50.86
Ny, 1826 18,08 18,48 24,02 19.62 ~~
N, 17,24 20,01 2045 22,39

p 22,07

60 N, 21,24 20,17 2036 28,56
Ny, 22,19 2290 2436 2829 23,57 20.86
Ny 21,66 24,45 23,13 25,58 ’

Cpennee o hakropy A 19,33 20,49 21,35 25,22

HCP: A —2,82; B~ 1,99; C - 2,44; n1st vacTHbIX pasnuunii — 6,91
IIpoayKTHBHOCTB, THIC. KOPM. €1./Ta
0 N, 3,10 3,52 433 4,60

425
Ny, 3,70 3,68 3,77 491 3,99
Neo 3,49 404 418 456 .48
P )
6 N, 434 408 4,16 584
N 4,79
30 448 4,64 496 5,68 s 4,44

Z.

0 439 498 470 5,18
Cpennee no gakropy A 392 4,16 4,35 5,13
HCP0 :A-0,56; B—0,39; C —0,48; st yacTHbIX pasnuuuii — 1,38

14

HOCTH (hochopoM BeIpaKAIACh KaK MOJIOKUTEITHHON TEeHICH-
el Ha rpeanoceBHoe BHeceHHe GpocdopHbIX ynoOpeHuH,
TaK U yCTOWYHUBOM MPHOaBKOW OT HapacTaromiei ooecreveH-
HOCTH MTOJBIMKHBIM (pochopoM BeiieACTBHE MOCIIEACHCTBUS
paHee BHeCeHHBIX ynoOpenwuii. [IpennoceBHoe BHeceHue
¢docdopa rpdexTuBHO Ha POHE CO cpenHeil obecredeH-
HOCTBIO ATHUM 3JIEMEHTOM B BapHaHTaxX 0e3 MPUMEHEHUS
dbochopconepxkamux ynoOpeHUl B TCUCHUE BCErO JJIU-
TEJIFHOTO TIEPHOJIa MCCIEAOBAaHNI B 9KCIEPUMEHTAIHHOM
3epHOTPaBIHOM ceBooOopoTe.B memom, coop 6omee 0,5 T/ra
TIepeBapuMoro MpoTerHa B ypoxkae 6000BO-COProBoii cMech
CITY’KUT HETIJIOXHMM BKJIAJIOM B CHCTEMY TT0JIEBOTO KOPMOIIPO-
M3BOJICTBA JJIs JiecocTenn 3anaanoit Cudupwu.
BeipanuBanue n3y4aeMoi CMeCH SHEPreTHUECKH TaKkKe
66110 3¢ pexTrBHO. COOp OOMEHHOI PHEprun B Hanboiee
ypokaitHBIX BapuaHTax gocturan 60 I'J[x/ra, 9aro mouTn

Ta6x. 4. IIpoayKTHBHOCTH TPABOCMECH B 3aBUCHMOCTH
OT YCJIOBHii MHHEPAJIBHOIO MUTAHUSA
(cpemnee 3a 2020—2021 rr.)

MuHepabHble
yoOpeHus, Kr 1.B./ra

DoH 110 00ECTIEYCHHOCTH Cpennee 1o
nousbl PO, (dakrop A) (axTopy

thoctop a30T
(daxrop B) | (paxrop C) 0 I 1 i B ¢

IlepeBapumblii npoTenH, T/Ta

0 N, 036 042 051 0,56 051
N, 043 044 046 060 048
N, 041 046 051 055 0.53

P, N, 053 047 051 0,72 ’
N 051 054 059 064 057

& 0,53
w 051 060 056 061

Cpenuee o ¢pakropy A 0,46 0,49 0,52 0,61
Oomennas sueprus, I'/Ix/ra

Z.

0 N, 33,08 37,40 46,08 48,82 45.13
N,, 39,40 39,13 40,05 52,07 42,42 ’
Ny, 37,16 43,06 44,33 48,47 47.64
P, N, 46,08 43,47 44,15 61,96 ’
N, 47,75 49,38 52,68 60,69 50,91 4723
Ny, 46,72 52,94 49,99 55,17 ’
Cpennee no akropy A 41,70 4423 46,21 54,53

BTPOE MPEBBIIIACT €€ 3aTPAThl HA BBIIOJIHEHHE ArpoTeX-
nHosoruu [16]. C 3To# TOUKM 3peHUs a30THBIC yI0OpEeHNUS
ObUTH TakKe Ma03(D(PEKTUBHBIL, KaK U MX BIUSHHUEC HA COOP
3€JIEHO# MacChl, KOPMOBBIX SIUHUIL U TIEPEBAPUMOTO IIPOTE-
nHa. DPPeKTHBHOCTH (ocHOPHBIX YA0OpEeHNI ObLIA BBIIIE,
0COOEHHO B BapuaHTax C JUIUTEIbHBIM OTPHIATEIEHBIM
6axancom storo Makposiemenrta. Coderanne 6000BoH u
MSITJIMKOBOW KYJIBTYp TO3BOJISIET OaaHCHPOBATh KaueCTBO
KOpMa Ha 300TEXHUYECKH U SHEPTeTHYECKU MPHEMIIEMOM
YpOBHE.

BeiBoasbl. ['maporepmudeckne ycinoBus OMCKo# 00-
JIACTH, OTIMYAIONINECS] HEPABHOMEPHBIM pacipe/ieieHHEeM
0Ca/IKOB B JIETHUI [IEPHO]] ¥ HEZIOCTATKOM BJIArU B TAXOTHOM
CJI0€ TIOYBBI, TOJIXOISIT IJIsI BRIPAIIMBAHMS CAXapHOT0 COPro
B cMecH ¢ 0obamu KOpMOBBIMH. BhIpaniuBanue 3acyxoy-
CTOWYMBBIX KYJIBTYP MO3BOJISET 3P PEKTUBHO UCTIOIH30BAThH
pecypcel atMochepHOi u mouBeHHOH Biaru. [IpuMenenne
MHUHEPAJIBbHBIX YJIO0OpPEHUIl TakkKe CrocoOCTBYET IKOHOM-
HOMY HCITOJIb30BAHHUIO MMEIOIIEHCS BIIAard HA €JAMHUILY
ypoxas, cymecTtBeHHO (Ha 10...32 %) yMeHbIIas BETHIUHY
KOX(PHUIMEHTa BOJAOMOTPEONICHUS. ITO 0COOCHHO Ba)XKHO
[IPU CEIbCKOXO3IUCTBEHHOM MPOU3BOJCTBE B OOTapHBIX
YCIIOBHSIX, TJI€ 3ar1ac Biaru popMHUpPYeTCs TOJIBKO OJaroaapsi
BBIMAAOMKM ocankaM. ONTUMH3AINS YCIOBUI MUTAHUS
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¢docthopom B coueTaHNH ¢ MPAMEHEHHEM a30THBIX yI00pe-
HUil o0ecreurBaeT pocT yposkalfHOCTH U3y4JaeMoil TpaBoc-
MECH, B CPaBHEHUH ¢ KOHTpoleM, B 1,8 pasza mo 28,29 1/ra
3eJICHON Macchl, i 5,68 Teic. KopM.ea./ra. Coop OGornee
0,5 1/ra mepeBapumoro rmporeuna u g0 60 I'/Ix/ra ooMeHHOI
SHEPTuM B ypokae 0000BO-COProBON CMECH CIIYXKHT He-
TUIOXMM BKJIAIOM B CUCTEMY I0JIEBOI'O KOPMOIPOU3BOACTBA
necocreny 3anagnoit Cudupwu.
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