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OnHnuM U3 (aKkTOpOB, CACPKUBAIOIINX Pa3BUTHE KMBOTHOBOCTBA U MOBHIIICHUE €TO MPOAYKTHB-
Hoctu B PecmyOnuke benapych, sBiisieTcsi HeJOCTaTOUYHAs 00ECIEYEHHOCTh CKOTa BBICOKOKAYEeCTBEH-
HBIMHM KOpMaMH, cOaJJaHCUPOBAHHBIMH II0 NMUTATEIbHBIM BEIIECTBAM, B IEPBYIO OUYepenb M0 NepeBa-
pumomy nporeuny. Jleduaut kopMoBoro Oenka B HacTodLee Bpemsi coctaBisieT 30 %, Kak CIeICTBHE,
oko0:10 200 MITH JI0JJTapOB B TO/I PACXOAYETCS Ha MMIIOPT OEITKOBOTO CHIPHS JJIsl IIPUTOTOBIICHHUS KOMOH-
KopMOB [1]. DpdekTHBHBIN HCTOYHUK OeTKa B YCIOBUSIX peclyONHKU — 3¢pHOO000BEIC KYIBTYPhI U UX
CMECH, J0JIsI KOTOPBIX B CTPYKTYpPE IMOCEBHBIX IUTOLIAEH KOPMOBBIX KYJIBTYp He mpesblmaet 30 % [2].

[Ipu aHanu3e Hay4HBIX pabOT OTEYECTBEHHBIX M 3apyOeKHBIX UCCIIeIOBATEIICH BBISIBICHO, YTO CMe-
LIaHHBIE [I0CEBBl UMEIOT 3HAYUTENbHOE IIPEUMYIIECTBO MEPEA OJHOBUJOBBIMU KaK 10 MIOTEHLUAIBHOM
MPONYKTUBHOCTH, TaK M IO IKOJIOTHYECKOU yecToitunBocth [3—5]. B ycnoBusx benapycu mmpoko pac-
MPOCTPaHEHBl M AOCTATOYHO M3YUCHBI IBYXKOMIIOHEHTHBIE CMEIIaHHBIC TIOCEBBI 36PHOOOOOBBIX C OB-
COM, STYMEHEM, POBOI MILIEHUIICH, KOTOPBIC UCHOIB3YIOTCS Ha 3€JICHYI0 Maccy U 3epHO [6—9].

OmHako MMeeTCsl HEAOCTATOYHO HMHGPOPMAIMH O pecypcocOeperaroneM TpuMEeHEHHN YI00OpeHUH
IIPU BO3/I€TBIBAHUM MHOT'OKOMIIOHEHTHBIX CMEIIAHHBIX TTOCEBOB JIIOMMMHA. DTO TMOJOXKEHHE B MOJHOM
Mepe Oo0yclnaBiIMBaeT HEOOXOOAUMOCTh HMCCICAOBAHMHM MO HM3YUYCHHIO MPOAYKTHBHOCTH CMELIAHHBIX
oceBoB (0Bec + sipoBasi MIIEHHIIA + JIIONHWH) B 3aBUCHMOCTH OT KOMIUIEKCHOTO NMPUMEHEHHS MaKpo-
U MUKpOYyI0OpeHuH, OMonpenapaToB, peryjIsiTOpOB pOCTa PaCTEHUH B YCIOBHUSX JEPHOBO-TIOI30JIHC-
TBIX CyTIIMHUCTHIX NTOYB berapycu.

Lenb uccienoBanuil — pazpaboTaTh pecypcocOeperany CUCTeMy KOMILIEKCHOTO MTPHUMEHEHHUST
MaKpo- U MHUKPOYAOOpEHHH, ONOIIpenapaToB U PEryasiTOpOB POCTa PaCTEHUH IPU BO3JIEJIBIBAHUH CMe-
LIAHHBIX IOCEBOB OBCA, SIPOBOI MIIEHULBI U JIIOMINHA Y3KOJIUCTHOTO.

O0bekTBl U._MeTOoabl HccaenoBanuii. [loneBbie UccenoBaHus IMPOBOAMUIN HA ONBITHOM IIOJIE
BI'CXA «TymikoBo» Ha A€pHOBO-TIO/I30JIUCTOMN JIETKOCYTIMHUCTON TTOYBE, Pa3BUBAIOIICHCS Ha JIETKOM
JIECCOBHJIHOM CYTJIMHKE, TOJICTHIIAEMOM C TIyOuHBI Ooniee 120 cM MOPEHHBIM CYTJIMHKOM C TPOCIIOHN-
KOMi IeCKa Ha KOHTAKTe, CPEIHEH cTenenu okyabTypennoctu (M = 0,73).

Ha tpex yposusx azornoro nuranus (N, N, , N_)) na ¢pone P, K, nns tpex kynsryp (0BEC, spo-
Basi TIIEHHNA W JIIONUH y3KOJWCTHBIN) B OJHOBHIOBBIX M CMEIIAHHBIX MOCeBaxX M3ydain 3¢ (PeKTuB-
HOCTB ZIBYX OMOIIpenaparoB: a) Ha OCHOBE CHMOMOTHYECKON a30TQUKCAIIMH — CATIPOHUT JJIsI HHOKYJIsI-
LMW CeMSIH JIIONMHA Y3KOJIHUCTHOrO; 0) Ha OCHOBE acCOLMAaTUBHOMN a30T(QHUKCALNN — PU300AKTEPUH IJIsI
HMHOKYJISIHUM CEMSIH OBCa M SPOBOM MIIEHMLBI. B cMelIaHHBIX MoceBax COOTHOIIECHHE KOMIIOHEHTOB
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B cMecu cocTaBmiio 40:30:30 coOTBETCTBEHHO OT HOPMBI BhICEBa B 4yMCTOM Bmje. OOImias 1miomnanb
nensiHku — 60 M2, yuetHas — 50 m2.

B MenxoznensiHOUHOM OmbITe HA pasHbIX ypoBHsAX a3oTHoro nutanus (N, N, . N, ) u nHokyns-
LUK CeMsH OuomnpenaparaMy u3ydain 3p(HEeKTHBHOCTh PEryJIsSTOPOB POCTa rOMOOpacCHHONK (B 103€
25 mi/ra) u snuH (B mo3e 50 Mi/ra), a TaK)Ke MUKPOIJIEMEHTOB (MeH, IMHKA). B kadecTBe MUKPOY100-
pennii ucnonp3zosamu CuSO,-5H,0 — 250 r/ra, ZnSO, - 7H,0 — 200 r/ra. MUKpOSJIEMEHTBI U PETyJisi-
TOPBI pOCTa paCTEHUH NMPUMEHsUIH B a3y OyTOHM3AIMU JIFONMHA Y3KOIMCTHOTO U BBIXOAA B TPYOKY
3€pPHOBBLIX KyIbTYp. IIOBTOpHOCTH B ombiTax — 4-KpaTHas. ATpOTEXHHUKA BO3JCIBIBAHUS OBCA, SIPOBOM
TMIICHUIIBI U JIFOIMHA Y3KOJIMCTHOTO ObLiIa OOIICTIPUHSATON JIJIsSE CeBEPO-BOCTOYHOM 30HBI bemapycu [10].
O1eHKy CMEIIaHHBIX TIOCEBOB MTPOBOIMIIN COTIACHO MeTOANYEeCKOMY PyKOBOJCTBY 110 MCCIIEIOBAHUIO
cMemaHHbIX arpoduTtornerosos [11]. [Torydennsle nanabIe 00pabaTHIBATN CTATUCTHYCCKUMH METOa-
MU TUCTIEPCUOHHOTO U KOPPEIAIHOHHOTO aHAIM30B C UCTIOJIh30BAHUEM CTAaHIaPTHOI'Q KOMITBIOTEPHOTO
nporpammHoro obecrneuenus (Excel 7.0, Statistic 7.0, NCSS—2000). DxoHoMU4ecKy0 3(h(HEeKTHBHOCTD
OmpeNesii PAaCUeTHO-HOPMAaTUBHBIM METOJIOM HA OCHOBAHUH TEXHOJIOTMYECKUX KapPT C YUETOM CyIIIe-
CTBYIOIIMX PACLIEHOK M IIEH Ha MPOAYKIMIO 3a MEPHUOJ MCCIENOBAHUN B COOTBETCTBUU ¢ MeToauKou
OTIpezieNICHUs] arPOHOMUYECKON M 9KOHOMUYEeCKOH 2(PPeKTUBHOCTH yaoOpeHui [12].

Pe3yabraThl 1 UX 00cy:kAeHne. MakcuMaabHOE HAKOILICHHE OOIIeH CyXoil HaA3eMHON OMOMAacChI
KaK OTHOBHJIOBBIMH, TaK M CMEIIAHHBIMHA MOCEBAMH OBCA, SPOBOU IMIICHUIbI U JFOIIMHA y3KOJIHUCTHOTO
oTMevaeTcsi B pa3y MOJIIOYHO-BOCKOBOH CIIEIOCTH 31aKOBBIX KYJIBTYP H-CU3bIX 0000B ItornHa. Ha done
N, P, K, HauGosnbluee KOIMYECTBO CyXOro BEIECTBA HAKAILIMBAJIOCk B CMEIAaHHbIX HoceBax — 1214 r/m?.
OTO MOATBEPKAAET CIIOCOOHOCTH ATHX arpoHUTOLEHO30B OoJiee MOJHO MCIOIB30BaTh COIIHEYHYIO SHEP-
THI0, TJIOOPOIKE ITOYBBI U Bee ApyTHe (DaKTOPhI JKU3HU 32 CUET IPYCHOI0 pa3MEICHU S Ha[3EMHOM MaCChl.
C ymydiieHueM a30THOTO MHUTAHUS MPOUCXOANUT 3aKOHOMEPHOE  yBeTNYEHHE BEINYUHBI MIPHPOCTA CYXO-
ro BEIECTBa: B IOceBax oBca — Ha 22,2-32.6 %, nmeHunsl — Ha 27,2-55,9 %, monuaa — Ha 6,1-10,5 %.
Ha ¢one Buecenns N, P, K, u N P, K/ cOop cyxoro BemecrBa B CMEIIAHHBIX MOCEBaxX (OBEC + ApoBas
MIIICHUTIA + JIFOMTHH) cocTaBUII 1366,5 u 1367,9 r/M?, 4TO BBIIIE OTHOBH/IOBBIX TIOCEBOB JIIOMTHHA B CPEIHEM
Ha 28,3 %. [IpumeneHune 6uonpenapaToB MPUBEJIO K YBEIMUECHUIO HAKOIIJICHUS] OMOMACChl B CMEIIAHHBIX
MOCEeBax B CPETHEM I10 TPEM YPOBHSM a30THOro nutanus Ha 5,9—10,9 %. MakcuManbHBINA BBIXO CYyXOTO
BemiecTBa oTMedeH Ha one N, P K ¢ mHOKyJ11Mel CeMsH monmuHa canpoHuToM — 1608,3 r/m’.

BaxHbIM TIOKa3aTeneM Mpu M3YYEHHH TPOAYKUHUOHHBIX MPOIECCOB SBJISETCS YHUCTas MPOAYKTHB-
HocTh (poTocuHTe3a (UIID), oHa xapakTepr3yeT MHTEHCHBHOCTh HAKOIUICHUSI OPraHMYECKOTrO BelecTBa
€IMHULICH JTUCTOBOM MMOBEPXHOCTH 3a ONPEACICHHBIN ITPOMEKYTOK BPEMEHHU (CYTKH) U HETIOCPEICTBEH-
HO CBsI3aHA C YpOxaiHOCThI0. Kak B OMHOBH/IOBBIX, TAK M B CMEIIAHHBIX MoceBax JironuHa UIID Obun
Boimie (4,17 u 4,21 r/m® B cytku) Ha pone Ny P, K, 1pu 06paboTke cemsn OGuonpenaparamu (PUCYHOK).
B noceax opca UII® Obin Bbime Ha (one N, — 5,48 /M’ B CyTKH, a B NOCEBaX MIICHUIbI HA (OHE
N,,P.,K,, Tpu MHOKYIsAIMH ceMsH. pru300akTepuHoM — 3,90 r/m* B cyTku. CMemaHHble MoceBbl (0Bec +
TMIIeHUIA + JIFOMWH) TI0 BEIMYUHE YUCTOU MPOAYKTUBHOCTH (POTOCHHTE3A B CPEIHEM YCTYIIATIHU ITOCEBAM
oBca Ha 0,24 t/M> B CYyTKH, HO IIPEBOCXOIMIN MOCEBBI APOBOH MiteHuIbl U gronuHa Ha 1,01 u 0,42 r/m?

B CYTKH.
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YIId B 0IHOBUIOBBIX U CMEIIAHHBIX TIOCEBAX OBCA, IMIIEHULbI U JIOMUHA B 3aBUCUMOCTH OT YCJIOBUH
nutanus: [ — oBec; 2 — oBec + Pb; 3 — nmmenunna; 4 — mmennna + Pb; 5 — monuH; 6 — monuH + C;
7 —oBec + mmeHuna + sronuH; § — oec (PB) + mmenuna (PB) + nrornm (C)
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B pesynbrare crarucTuyeckoid 00padOTKM JaHHBIX YCTAHOBIICHA BBICOKAsl KOPPEISIIMOHHAS 3aBH-
cumocTh (r = 0,68—0,97) KoHEUHON YPOKAWHOCTH 3€pHA U3yHIaeMBIX KYJIBTYp OT (POTOCHHTETHYECKON
JICSITEIIBHOCTH MOCEBOB (Ta0JI. 1).

Taonuma l.

OueHKa 3aBUCMMOCTH MEK/1Y YPOKaiiHOCTBIO 3epHa

U NPOAYKTHBHOCTHIO (POTOCHHTE32a pacTeHU i

Koppenupyromuit npusHak | YpaBHeHUE perpeccun | Kosdpdpuunent koppemnsiunu (r)
Osec
S IMCTOBOI MOBEPXHOCTH, ThIC. M? | ¥ = 22,1859 + 0,5161 X +0,89
@IT, mu M?*/ra-cyT V=21,3927+ 179781 X +0,87
UIlD, r/m?-cyT V=128,8579 +2,2481 X +0,96
TTwenuya
S JMCTOBOI TOBEpXHOCTH, ThIC. M? | V' = 12,3144 + 0,3853 X +0,91
@I1, muta M?/ra-cyT V'=135,4675+4,5994 X +0,68
YTId, r/m?-cyT V=32,6145+2,8443 X +0,95
Jlonun
S arCcTOBOI MOBEpXHOCTH, ThIC. M? | V' = 12,3144 + 0,6668 X +0,77
@IT, Mt M?/ra-cyT V=13,5695 + 21,1641 X +0,80
UIld, r/m?-cyT V=14,6753 +2,8482 X +0,97
Osec + nwenuya + nonun
S JMCTOBOI TIOBEPXHOCTH, ThIC. M? | V' = 26,7343 + 0,4117 X +0,75
@IT, M M*/ra-cyT V'=43,4354-9,5910 X +0,33
YT, r/m?-cyT V'=24,8021 +3,2981 X +0,93

[lomy4yeHHbIe HaHHBIE PEKOMEHIYETCS HMCIIONB30BaTh [IJIs MPOTHO3UPOBAHUS yPOXKaHOCTH OBCa,
SIPOBOM MIIIEHUIIBI U JIIOTTMHA Y3KOJIUCTHOTO B O/THOBH/IOBBIX M CMEIIAHHBIX ITOCEBaX.

B ycnoBusix AepHOBO-TIOI30JIMCTHIX JIETKOCYTIIMHUCTHIX OYB CPEIHEH CTENICHH OKYJIBTYPEHHOCTH
ONTHMAJIBHON 110301 a30Ta Ha (one BHeceHus P, K as monuuaa 1 CMEIaHHbIX TOCEBOB (0BEC + SpO-
Bas MIICHUIA + JONUH) sBiseTcst 40 Kr/ra, rae ypoxaiHocTh coctapmia 25,1 u 38,9 n/ra (Tadm. 2).
B nocesax oBca u ApOBOH NIIEHUIIBI ypOXKaHHOCTH Oblna Boie Ha ¢porne N, P K, — 40,3 u 39,0 w/ra
cooTBeTCcTBeHHO. [[prMeHenne a30THBIX y100peHHi B ToceBax oBca obecreuruio 36,8 % cOopa ypoxas
3€pHA, B OTHOBU/IOBBIX U CMEIIAHHBIX MOCEBax jronuua — 12,5 u 14,1 %.

Kak mokazanu pe3ynsraTsl UccienoBanuid, 3(p(hekTHBHOCTH OMOIpenapaToB 3aBUCUT OT YPOBHS a30T-
HOTO UTAaHUA 1 BUJIa TIoceBa. B moceBax oBca 1 ApOBOIA MIIEHUITHI HHOKYJISALINS CEMSH PH300aKTEePHHOM
Ha (one N,  obecneunsa nonydenue ypoxaiinoctu 39,7 u 40,5 1/ra cOOTBETCTBEHHO. B 0HOBUI0BBIX
Y CMENIaHHBIX ITOCEBaX JIFOIMHA BHECEHHUE 110 TIoceBa 40 Kr/ra MUHEPAIBHOTO a30Ta M MHOKYIIAINS CeMSTH
CarpoOHUTOM YBEIUYMIH YPOKAHHOCTE 10 27,3 1 40,9 1/ra. [lons nHOKyIsiuH B (GOPMUPOBAHUH ypOIKaii-
HOCTH B OJHOBUOBBIX U CMEIHAHHBIX MOCEBaX OBCA, SIPOBOM MILIEHUIIBI U JtorinHa cocTaniseT 0,2—1,2 %.

Baxxubim mokazatenem 3((EKTHBHOCTH CMEIIaHHBIX TTOCEBOB SBIISETCS HE TOIBKO MX YPOXKAHHOCTB,
HO U KOJINYECTBO 000OBOTrO KOMIIOHEHTA B cMecHu. Jloiist 3epHOO0O0OBOrO KOMIIOHEHTa B OOIIEM ypoxKae
cmecu Ha pone N | B cpennem cocrasuna 11,5 %, na pone N, P K, —9,2 %. Bonee Bbicokuii BKIas Jio-
IIMHA B YPOKANHOCTB cMeeH — 12,8 % — obecnieuniia HHOKYISAIKs ceMstH Ouonpenaparamu Ha hore N, .

Jis nonmydeHusl TIOTHOLEHHBIX KOPMOB OOJIbIIOE 3HAUYCHUE MMEET COAepKaHUe B HUX Oelika M BbI-
XOJl €ro C eIUHUIBI IO . B cMelaHHOM JTIOMUHO-371aKOBOM TTOCEBE BBIXOJ CHIPOTO MPOTEHHA Ha
6,2—19,4 % BBIIIIE, UEM B OJJHOBHIOBBIX ITOCEBAX OBCA M MIIICHUIIBI. HaKOTIeHHe ChIPOro MpOTEHHA PacTeT
HE TOJIBKO 3a CUET BKJIIOUCHHUS B CMEIIAaHHBIC TIOCEBBI 36pHOOOOOBOIO KOMIIOHEHTA, HO U 33 CUET MOBBI-
IIEHUS CONEpXKaHMs OeKa B 3epHE 3J1aKoB. TaKkyro jke 3aKOHOMepHOCTh oTMedatoT u H. H. 3enpkoBa [4],
JI. M. ITyxoBsckas [8], JI.JI. SIroBenko [9] B ombITax ¢ OBCOM, STYMEHEM H JPYTHUMH KyIbsTypaMu. COop ChI-
POro MpoTEHHA C TeKTapa CMECH B CPEIHEM MEHbLIE OIHOBUIOBBIX IOCEBOB JronuHa Ha 1,9 n/ra (33,9 %)
[IpU CHMRKEHUU PACXO0Aa JOPOrocTosiniero ceMeHHoro Marepuaia Ha 70 %. MakcumanbHbIA BBIXOJ Chl-
POrOIIPOTEHHA B CMECH Ha0JIIO/AJICS B BapraHTe ¢ 00paboTKONH 0000BOr0 KOMIIOHEHTA CAIlIPOHUTOM, 03
00pabOTKY 3ePHOBBIX PH300aKTepruHOM, Ha (pore 40 KT/ra MUHEpanbHOro a30Ta — 6,3 11/Ta (CM. TaoI. 2).
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Tao6numoma 2. KopmoBas mpoIyKTHBHOCTH OJHOBHIOBBIX H CMEIIAHHBIX MOCEBOB 0BCA, SIPOBOii MIIIEHUIIBI
U JTIONHHA Y3KOJHUCTHOTO B 3aBUCHMOCTH OT YPOBHSI 230THOI0 MUTAHUSA U MPHUMeHEeHHsI OHONpenapaTos

Bapuant onbira Vposxkaiinocts, | COop ceiporo Berixon O6ecrnieyeHHOCTH | K.e]1. Brixoa oOMeHHOM
n/ra NPOTEHNHa, 1/Ta | K.e/., II/Ta | mepeBapuMbIM IPOTEHHOM, T | sHepruu, I'J[x/ra
N10P60K90
OBec 32,7 3,7 32,7 74,3 42,4
Osec + Pb 34,3 4,2 34,3 80,1 44,3
ITmenuma 37,0 4,6 50,7 73,8 50,5
ITmenuna + Pb 39,2 5,2 53,7 78,1 53,4
Jlronuu 23,0 7,4 26,7 231,6 29,2
Jlronuu + C 24,7 8,2 28,7 239,7 31,3
IImenuna + oBec + TIOTHH 34,7 5,1 39,8 100,5 45,8
IMmennna (Pb) + oec (PB) + mronun (C) 35,5 5,4 40,9 103,8 46,6
[Mmenuna + osec + nronus (C) 35,3 5,3 40,1 103,9 46,6
N40P60K90
OBec 37,5 4,7 37,5 81,3 48,5
Osec + Pb 39,7 5,1 39,7 82,8 51,3
ITmenuma 38,2 5,2 52,2 79,6 51,9
ITmennna + Pb 40,5 5,7 55,5 82,5 55,1
Jlronuu 25,1 8,2 29,1 237,6 31,6
Jronun + C 27,3 9,2 31,7 2440 344
[Turenuiia + oBec + JOMUH 38,9 5,9 437 105,2 51,3
ITmenuna (PB) + oBec (PB) + monun (C) 37,7 5,9 43,9 109,2 49,5
IMmenwnmna + osec + mronuH (C) 40,9 6,3 44,5 110,7 53,8
N70P60K90
OBec 40,3 5,2 40,3 83,5 51,8
Osec + Pb 39,5 54 39,5 88,1 50,7
IMmenumna 39,0 5,5 53,5 82,5 53,1
ITmenuna + Pb 40,2 5,7 55,1 84,1 54,6
Jlronuu 20,6 6,3 23,9 2222 26,1
Jronun + C 20,4 6,3 23,6 223,8 25,8
ITmenunmna + oBec + MONUH 35,3 5,5 39,9 107,7 46,0
IMmennna (Pb) + oec (PB) + momun (C) 36,6 6,0 42,0 110,5 47,6
IMmenwnma + osec + mronuH (C) 37,5 5,8 43,0 104.,4 49,0
HCP, (A) - 1,15; (B) — 2,10; (AB) — 3,64

YecnoBubse 00603HaueHUs Pb-—pusodbakrepun; C — canponurt. To xe ais tadi. 3.

[lo obecnieuenHocTr 1 K.ei. IepeBapuMbIM IPOTEHMHOM 3€PHOCMECH (OBEC + spoBasi MIIEHHUIA +
JIIONUH Y3KOJIMCTHBIN) YCTYNaJa YUCTHIM IIOCEBaM JIFONMHA, OJHAKO OHA MPEBOCXOINIIA 110 ATOMY II0-
Ka3aTeJIio 3J1aKOBbIC KYJIBTYPBI 1 COOTBETCTBOBAJIa 300TEXHHUUECKUM HOpMaM. ClieyeT OTMETUTh, YTO
B 3€PHOCMECH 00€CTICYEHHOCTh | K.¢/I. epeBapuMbIM MPOTEMHOM Ha GoHe N, ¥ WHOKYJISALHMH CEMSH
cocrasuia 109,2-110,7 r,4to Gnusko k BapuanTy cMecei Ha pone N (104,4-110,5 r). IIpu otHOCHTEB-
HOM PaBEHCTBE MPSIMBIX POU3BOJICTBEHHBIX 3aTpaT Ha | ra cMelaHHbIe TIOCEBHI TIOKA3aJn 10 CpaBHe-
HHUIO C OBCOM M SPOBOM MILEHHULEH B OJHOBHIOBBIX IIOCEBaX YBEIMUYEHHE 00CCIIEYEHHOCTH KOPMOBOM
€IMHUIIBI IEPEBAPUMBIM MpOoTeHOM Ha 25,0-27,4 %.

Bbixon 00MEHHOI 3HEPruy BO BCEX PACCMATPUBACMbIX BapUAaHTaX BO3/EJIBIBAHUS OBCA U MILEHUIIBI
C MOBBIILICHUEM YPOBHS a30THOTO MUTaHUs Bo3pacTall. [1o KOHIEHTpauuy HEPruy NIISHUIA SBISET-
sl PHEPTOHACKIIIICHHBIM KOPMOM, ¥ MaKCHMAaJIbHON BEJTMYHMHBI 3TH MOKa3aTeld JOCTUTAIOT B OJJHOBU-
JIOBBIX TIOCEBAX MPU 00paboTKe CeMsH Mepe NoceBoM pu3odakTepuHoM Ha pone N, — 55,1 I'Jlx/ra
(cm. Tabm. 2). MakcuManbHBIA BBIXO OOMEHHOI »Heprum B moceBax osca (51,8 I'Ix/ra) O6pu1 oTme-
YeH B BapHaHTaX BHECEHMs a30THBIX ynoOpeHui B po3e 70 kr/ra a.B. Beixon oOMEHHOW »HEpPrum Ha
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¢pone N, P K, ¢ MHOKyIsAlHMEN CEMSH CAIPOHUTOM B OJHOBHIOBBIX MOCEBAX JIIONKMHA BO3pAcTall 0
34,4 T'Jxx/ra, B cMemmanubix — 10 53,8 I'/Ix/ra. CienoBareiibHO, 10 BBIXOAY OOMEHHOH SHEPruu cMme-
[IaHHBIC MTOCEBHI IIPH ONTUMAJLHONW TEXHOJOTHH BO3JEIBIBAHUS MPEBOCXOASAT OJHOBUIOBHIC MTOCEBBI
oBca u jronuHa Ha 2,0 u 19,4 ')k /ra.

Takum 00pa3om, B CMEIIaHHBIX [MOCEBaX (OBec + sipoBasi MIICHUIIA + JIIONKWH) BHECCHHE JI0 IOCEBa
40 xr/ra j1.B. MUHEPATIBHOTO a30Ta Ha (one P, K, 1pu MHOKYIAUMKU CEMSH JIIONIMHA CAIPOHUTOM ‘sIB-
JISIETCSl ONITUMAJIBHBIM, TaK KakK ypoxalHocTh cocTaBuia 40,9 1/ra, obecrieueHHOCTD 1 K.e/1. nmepeBapu-
MBIM TIpoTerrHOM — 110,7 T, cO0p chIporo mpoTenHa — 6,3 11/ra, BBIXoa oOMeHHoM 2Heprun — 53,8 FIIx/ra.

B Benapycu 6omnee 60 % narrau cinado odecrnedeHbl JO0CTyTHON Meibto, Ooiee 70 % — nimakoM [12],
[T03TOMY ATH DIIEMEHTHI UMEIOT 0C000 BaXKHOE 3HAYEHNE B MUHEPAJIbHOM ITUTAaHUH PACTSHIH H3-3a ehu-
LMTa UX B TIOYBE. B 1emsx ocnabiaeHust OTpULATENFHOTO BO3JICHCTBUS HA pacTeHHE HEOIATONPUSITHBIX
yCIIOBHIA, O0JIee MOTHOH peann3aui MoTeHInala CEIbCKOX03CTBEHHBIX KYIbTYP.00IbIIOe 3HAUCHUE
B TEXHOJIOTMH UX BO3/ICIBIBAHUS CTAJIO 3aHUMATh HCIOIb30BAHUE PETYIISITOPOB POCTA PACTCHH.

JLJ1st cMelTaHHBIX ITOCEBOB (OBEC + MINIEHUIIA + JTFOITMH) BRICOKOA(P(PEKTHBHO IPUMEHEHHE B IIEPUOJT Be-
reTaly pacTeHUH IMHKA, & TAK)Ke STIMHA TPH HHOKYJISIIIMY CeMsTH OHOTIperiapaTaMu; 4To odecriedrsio coop
3epHo¢ypaxa Ha pore N, P K 38,9 1 39,5 /ra cOOTBETCTBEHHO U SKOHOMUIO 10 60 KI/ra MUHEPAIBHOTO

azora (tabm. 3). Ha (1)0HeloNi(;P:§K90 3(h(HeKTUBHO WCIIOTL30BAaHUEC MW, IMHKA, ITHHA U TOMOOPACCHHO-
JUJ1a TIPY UHOKYJISLIMU CEMSIH OHOIIpernapaTami, TJe ypoKaHOCTh coctaBuina 41,2, 41,1, 42,7 u 41,9 u/ra.
[Iprmenenne Meny ¥ IMHKA B CMENIAHHBIX ITOCeBax (OBec + sipoBast MILEHNIIA + JIIOMIH) IoKa3aio OIu3-
Kyto sppexruBrocTs Ha one N, P, K (38,4 u 38,9 w/ra) u N, P, K (41,2 u 41,1 u/ra). Tonbko Ha poue
N, P, K,, TpruMeHeHne Menu 00ECeUnsIo TEHACHIMIO YBEIMYEHUs YPOXKalHOCTH 3epHa Ha 1,8 m/ra mo
CPaBHECHHUIO C BapUaHTOM 00pabOTKH IMOCEBOB B IEPUOJ BereTaluu 1iHKoM. O0paboTKa M0CeBOB MUKPO-
3IIEMEHTAMU U PETYJIATOPaMU POCTA YBEIMUMBAIA COACPKAHKUE ChIPOro MPOTErHa B 3epHe Ha 1,3—1,6 1 Ha
1,1-1,2 %. Tlpn mpumenenuu Ha pone N, P K MUKPO3/IEMEHTOB 1 MHOKYJIALMU CEMSIH OHONIPETIapaTaMu
cbop ceiporo nporenHa Bozpoc 10 7,0 u 7,1 m/ra, odecrieueHHOCTh 1 K./ iepeBapuMbIM TIPOTEUHOM CO-
crapwia 113,1 u 114,3 1, Beixox oOMeHHO# sHepruu — 57,2 u 57,0 ['JIx/ra cOOTBETCTBEHHO (CM. TabJL. 3).
[Tpn mpumMeHeHnH OHUOTTPETIapaToOB U PETYIIATOPOB POCTA PACTESHHM ATH TTOKA3aTENIN TaKKe ObLITH BHIIIE HA
¢one N, : c60p ceporo nporerHa — Ha yposHe 7,1 11/ra, 06ecrieueHHOCTh 1 K.€J1. IepeBapuMBbIM IIPOTEH-

HoM — 110,9 1 112,0 1, BEIXOZ 0OMeHHOH sHepruun — 59,41 58,0 I'[Ix/ra.

Taonumoma 3. DpdexTHBHOCTHL MIKPOIIEMEHTOB, PEryJIsiTOPOB POcTa M GHONpenapaToB
B 3aBHCHMOCTH OT YPOBHS 230THOT0 MUTAHUS

Bapiai onsita (@axtop B) T | " iira ™ | apovemnarwra | nepesapmt mporeimon. | anepram adra
@on I-N P K/ (baktop A)
Osgec + mireHuIa + JOMUH 34,6 - 5,1 100,5 45,8
Ogec (Pb) + muenuta (PB) + monun (C) + Cu 38,4 3.8 6,3 109,2 52,3
Ogec (PB) + mmenwnra (PB) + momun (C) + Zn 38,9 4,3 6,6 112.3 53,2
Ogec (PB) + nmmenuna (PB) + mmonua (C) + D 39,5 4,9 6,4 108,7 54,1
Ogec (Pb) + mienuria (PB) + srorus (C) + I'b 38,2 3,6 6,3 110,7 52,0
®on II-N, P K
Osgec + mieHuIa + JOMUH 38,9 - 5,9 105,2 51,3
Osgec (Pb) + mmenna (PB) + mtormn (C) + Cu 41,2 2.3 7,0 113,1 57,2
Ogec (PB) + mmenwnra (PB) + momusn (C) + Zn 41,1 2,2 7,1 114,3 57,0
Osgec (Pb) + nmenumna (PB) +monun (C) + D 427 3.8 7,1 110,9 59,4
Ogec (PB) + muennia (PB) + momun (C) + I'b 41,9 3,0 7,1 112,0 58,0
®on 11 - N, P K,,

OBec + MIIEHUIA + JTIOMUH 35,3 - 5,5 107,7 46,0
Osgec (Pb) + mmennna (PB) + mornun (C) + Cu 40,6 53 7,2 122,2 53,6
Ogec (Pb) + mmenwnra (PB) + momu (C) + Zn 38,8 3,5 6,8 121,8 50,8
Ogec (Pb) + mmennmna (PB) + monus (C) + D 38,5 3,2 6,6 117,7 51,0
Ogec (Pb) + nmennta (PB) + momun (C) + I'b 38,4 3,1 6,7 118,8 51,1
HCP o5 (A)-0,6; (B)—1,1; (AB)— 1,9
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Takum 00pa3om, HEKOpHEBass 00pabOTKa CMENIaHHBIX ITOCEBOB (OBEC + spoBasi MIIEHUIIA + JIFOITHH)
sruHoM (50 mit/ra) u nunkoM (200 r/ra) va gpone N, P, K/ 103B0o1MIa IOTYyYUTH YPOKAHHOCTh HA YPOB-
He 41,1-42,7 1/ra, obecniedeHHOCTH | K.ell. epeBapuMBbIM MpoTenHoM coctaBuna 110,9—-114,3 r npu nan-
HBIX MTOKa3aTessix 6e3 00padoToK ykazaHHBIMU Npenaparamu — 38,9 1/ra u 105,2 T COOTBETCTBEHHO.

HexopreBast mogkopMka cysib(aToM Meau, HE3aBUCUMO OT YPOBHSI a30THOI'O NMUTAaHMS, MMOBBIIIA-
Jla HAKOIIEHHE MeM B 3epHe Ha 5,4-8,5 %. [Ipumenenue nunka na Qone N, mpuseno K Bo3pacra-
HHIO KOHIEHTPAllMM MUKPO3JIEMEHTa B 3epHe cMecH Ha 3,0-4,9 %, na ¢pone N, — na 0,9-8,9 % n na
¢one N,/ —na 11,8 %. Hu onun u3 MUKPOIIEMEHTOR 10 CONEPKKAHUIO B 36PHE U3YUAEMBIX KYJIBTYD HE
MpeBbIIIAJ MpeaeabHo qonyctuMyto konnenTpanuio (IIJK menu B 3epHe 371aK0BBIX M 3¢6pHOO000BBIX
KynbTyp coctaBisieT 10 Mr/kr, nuHka — 50 mr/kr). Bonbpioe 3HaueHne B ONTHMU3ALKUNA MUHEPAIbHO-
0 NUTAHUS PACTEHUM UMEET y4YeT B3aUMOJECHCTBUS LIMHKA U a30Ta. B pe3ynbrate KOPpEIALMOHHOTO
aHajJu3a, B CPEAHEM IO TPEM YPOBHSIM a30THOTO NMHUTAaHUs, BHISBIEHA BBICOKAas 3aBUCHUMOCTH COJEp-
JKaHUS ITUHKA OT COAEP)KaHMs a30Ta B 3epHe oBca (r = 0,75), mmenuns! (» = 0,77) U CMEIIAHHOTO TI0-
cena (r = 0,84). ITonoXUTETHHO KOPPEITUPOBAIO COMEPIKAHUE MEIH C COEPKAHUEM a30Ta B 3epHE OBCA
(r=0,75), 9TO YKa3bIBa€T HA CHHEPTUUECKUI XapaKTep MOCTYIIJICHHS STUX IEMEHTOB B CeMeHa. TakuM
o0pa3om, MprMeHEeHHEe HEKOPHEBOM TMOAKOPMKH MEJBIO U IMHKOM HE TOJIBKO TOBBIINIAET YPOXKAIHOCTD
M3y4aeMbIX KyJIBTYp, HO U CIIOCOOCTBYET MOBHIIICHNUIO KaueCTBa 3€pHA.

B cMemaHHBIX MOceBaX YMEHBIIAIOTCS 3aTpaThl COBOKYIHOW SHEPTUM Ha IMPOM3BOACTBO | KT
CBIPOTO TIPOTEMHA: 10 CPAaBHEHUIO ¢ TIOceBaMM OBca — Ha 12,6—23,9 %.m ¢ moceBaMu MIICHHUIIBI — HA
6,3—14,0 %. 3aTpaTsl PHEPTUH HA MOTyYeHHE | K.el. B CMEIIaHHBIX TToceBax Ha 6,1-14,3 u 10,5-22,9 %
MEHBIIE TT0 CPAaBHEHUIO C IMOCEBAMU OBCa W JIIONWHA. [IprMeHeHue O6uomnpenaparoB (pru3o0akTeprHa
Y CalpOHNTA) B OJHOBUJIOBBIX M CMENIAHHBIX ITOCEBAX M3yYaeMbIX KyJIbTYp MOBBIIIAET arPOIHEPTeTH-
geckuii kKodppunment na 0,05-0,15 ex. mo cpasrenuio ¢ GponoseiM Bapuantom (N, P, K/ ). C nossime-
HHEM J103 BHOCUMBIX a30THBIX YI00peHu# sHepreTndecKas dh(HEeKTHBHOCTD CHUKACTCS.

B cMemannbIx noceBax okynaemMocts | kr NPK BeIle, 4eM B OTHOBHIOBBIX IIOCEBAX OBCA M JIOMU-
Ha, Ha 1,4 u 3,5 kr k. en. HauGonee arpoHomudeckn 3(pPEeKTUBHBIM U SKOHOMUYECKH 00OCHOBAHHBIM
MIPUEMOM TTPH BO3/ICIIBIBAHUH JIFOTTTHA B CMECH C OBCOM M TIIIICHUTICH SIBISETCS HMHOKYIISIIUS CEMSH JTF0-
nuHa canponuToM Ha one Buecenus N, P, K, - okymaemocts 1 kr NPK cocrasuna 10,2 r K. €. mpu
ypoBHe pentadensHocTH 111,5 % u arposnepretudeckom kodpduunente — 3,08.

B ycrioBusSIX I1E€pHOBO-TIOBONHCTHIX JIETKOCYFJIMHUCTHIX IMOYB CPEHEH CTEleHU OKYIBTYpPEHHO-
CTH C HEJIOCTATOYHBIM COJIEp)KaHUE IITHKA B CMENTAHHBIX TIOCEBAX OBCA, MIICHUIIBI U JIFONIHA Ha (DOHE
N, P, K,, 5)KOHOMUYECKH, SHEPTETHYECKH K. ATPOHOMUYECKHM 000CHOBAHA MHOKYJIALMS CEMSH TIEPEJT 10-
CEBOM OuorpenaparaMu U HEKOpHEBOE BHECEHUE B (pa3y BbIXOa B TPYOKY 3J1aKOB IIMHKA M SMIUHA, TAK
kak obecrieunBaeT okynaemocth 1 kr NPK ~ 11,3 u 11,5 kr k. ex., perradensrocTh — 109,0 1 113,9 %,
arposHepreTuueckuii koagpuuueHt ~ 3,05 u 3,07.

BriBoabI

1. CmemanHbIe MOCEBHI (OBEC +TIIIEHNIIA + JIFOMTMH) 10 BBIXOAY HaJ3eMHON OMOMacChl MPEBOCXO-
JIAT OJHOBH/IOBBIE MTOCEBHI JIforTMHA Ha 28,3 %, 10 moKa3aTensiM YUCTON MPOTYKTUBHOCTH (POTOCHHTE3a
B CPEIHEM YCTYTAaOT mocesaM oBca (Ha 0,24 1/M? B CYyTKH), HO TIPEBOCXOIST ITOCEBBI SPOBOM MIIEHUITBI
u monuHa (Ha 1,01 u 0,42 17/M2 B cyTkH). ONITHMHU3anKst a30THOTO MTUTAHKS IIyTEM BHECEHHS JI0 ITOCEBA
40 Kr/Ta MUHEPATHLHOT0-a30Ta ¥ TIPEATIOCEBHON 00paOOTKH CeMSH JTIONMHA CAITPOHUTOM TIPU BO3ICITBI-
BaHHH CMEIIAHHOTO MOCEBA 0Oeceunia MaKCuMaIbHbIe apameTpbl hotocuuTe3a — 4,21 r/mM* B CyTKH.

2. B cMmemaHHBIX IoceBax (OBEC + sipoBasi IIIICHUIIA + JIFOITWH) BHECEHHUE 10 moceBa 40 KI/ra MUHEpah-
HOro azora Ha powe P, K 1 MHOKy/IAIMS CEMSAH JIIONKMHA CATIPOHUTOM SIBJISETCS ONTUMAJILHBIM BapHaH-
TOM: ypokaitHoCcTh.coctaBmia 40,9 1/ra, obecriedeHHOCTH 1 K.e/l. epeBapuMbiM TipoTenHoM — 110,7 T, cOop
CBIpOro mpoterHa — 6,3 11/ra, Berxox oOMeHHo# sHepruun — 53,8 I'J[xk/ra, arposHepreTnyeckuii KospQuiru-
et — 3,08, okymaemoctb 1 kr NPK — 10,2 kr k. ex., peHTabenbaOCTh — 111,5 %. BripamuBanue u ucnons3o-
BaHME TPEXKOMIIOHEHTHON 0000BO-31TaKOBOM CMECH UMEET MPEUMYIIECTBO 10 CPABHEHHUIO C OHOBHIOBBI-
MU TIOCEBaMH OBCa U MIIICHUIIBI, TaK KaK 00eCreYBaeT MOBBIIIIEHIE MTPOYKTHBHOCTH TI0 BBIXOAY OeiKa —
Ha 0,2-19,4 %, 1o 0becrieueHHOCTH KOPMOBOI SIMHHUIIBI [IEPEBaPUMbBIM IPOTEHHOM — Ha 25-274.

3.-Ilpu BO3AENBIBAHUH TPEXKOMIOHEHTHOTO arpo()uToLeH03a YMEHBIIAIOTCS 3aTPAaThl COBOKYITHOM
SHEPTUM Ha MPOU3BOJACTBO | KT chiporo npotenHa Ha 12,6—23,9 % no cpaBHEHHUIO ¢ TOCEBaMH OBCa U Ha
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6,3—14,0 % o cpaBHEHUIO ¢ IOCEBAMU MIIEHULIBI, MOBbIIaeTcst okynaeMocTh 1 kr NPK Ha 1,4 u 3,5 kr
K. €]I. TI0 CPABHEHUIO C TOCEBAMH OBCA U JIIOMUHA.

4. Ha nepHOBO-TTOA30JMUCTON TIOYBE C HHU3KOH OOECIEYCHHOCTHIO IMMHKOM IPHUMEHEHHE CEpHO-
KHUcIoro uHkKa B o3¢ 200 1/ra 1 HEKOPHEBOM MOAKOPMKH B (pa3y BeIXoja B TPyOKY OBca M SIPOBOM
MIICHUIIBI, OYTOHU3AIMK JIFOIIMHA U MHOKYJISLUSI CEMSIH Tepe]] M0CeBOM OuorpenapatamMu Ha (OHE

N, P,,K,, TOBBIIIAET YPOXKAKHOCTH CMEIIAHHOTO MOCEBA (0BEC + ApoBas NuieHuna + jonux) Ha 8,0 %

1 00ecreurBaeT BEICOKOE KauecTBO 3epHa: cOOp ChIporo nporenHa — 7,12 1/ra, odecrneueHHOCTH 1 K.ex.
nepeBapuMbIM poTerHoM — 114,3 1, Berxo oOmennoit suepruu — 57,0 I'/]x/ra. HexopueBast 06paboTka

CMEIIAHHBIX TIOCEBOB (OBEC + MIIEHMIIA + JIFOIMH) STMHOM BBICOKOd(pexTnBHa Ha (oune N, P, K, . Tax

Kak yposkaiiHOCTh noBblimaetcst Ha 12,0 %, cOop ceiporo nporenHa cocrasiusiet 7,14 u/ra, odecneden-
HOCTH | K.ea1. mepeBapuMbIM ipoTerHoM — 110,9 1, BeIxoa oOMenHo# sueprun — 59,4 Ik /ra.
5. Pa3zpaOoTaHHblEe arpOHOMHYECKHE MPUEMBI SIBIISIIOTCS pecypcocOeperauMu. 1 3KOHOMUYe-

CKH 00OCHOBaHHBIMH, TaK Kak Ha (one N, P, K B cMemannbix mocesax (oBec + Apopas nuieHuna +

JIFOTIMH) MPU UHOKYJISLUKA CEMSIH KOMIIOHCHTOB OMONperaparaMi U HEKOPHEBOM ITOJIKOPMKE ITUHKOM
1 YTUHOM peHTadenbHOCTh cocTaBmia — 109,0 u 113,9 %, okymaemocts 1 kr NPK= 11,3 u 11,5 kT k. ex.,
arposHepreTuueckuil koapuuuent — 3,05 u 3,07.
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T.F. PERSICOVA, N.L. POSHTOVAYA

COMPARATIVE ASSESSMENT OF THE PRODUCTIVITY OF PURE AND MIXED SEEDS OF OAT, SPRING
WHEAT AND LUPINE DEPENDING ON THE APPLICATION OF MACRO- AND MICRO FERTILIZERS,
BIO-PREPARATIONS AND GROWTH REGULATORS

Summary

The article deals with the comparative analysis of the productivity of the legume-grass mixture (oats + wheat + lupine)
and presents economic, agricultural and energetic characteristics of using agricultural practice to intensify the technology of
mixture cultivation.

It is. established, that the agricultural practice is economically proved, as against N, P, K, in the mixed crops (oats +
spring wheat + lupine) when processing the seeds of the components with bio-preparations, zinc and epin the profit makes
193.1 and 204.5 $/ha, profitability — 109.0 and 113.9 %, recoupment of 1 kg of NPK — 11.3 and 11.5 kg of fodder, agropower

index — 3.05 and 3.07.





