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W3ydeHo BnugHNE 3aMalIKy TOOOYHON MPOTYKIUHU U 103 MHHEPAIBHBIX yJO0OpEHNI HA TPOLYyKTHBHOCTH CEBOOOOpOTA
U arpOXMMHYECKHE MOKA3aTeNN IEPHOBO-TIO30IHCTON CyTecuaHoi MOYBbl. YCTAaHOBIIEHO, YTO OCEHHEE BHECEHHE KOMIIECH-
CHpYIOIIEH 036l a30Ta 110 COJIOME He 00ECIEeTHIIO CYIIeCTBEHHOTO yBEINIEHHUS MPOAYKTHBHOCTH ceBoobopoTa. ITokazaHo,
YTO BHECEHHE CKOPPEKTHPOBAHHBIX 103 (hOCHOPHBIX U KATUIHBIX yA0OpeHHi ¢ yueToM (ochopa u Kamus, BHICBOOOKIa-
IOIUXCS M3 COJIOMBI MTPEIIECTBEHHUKA, HE TIPUBENIO K CHIKEHUIO MPOTyKTHBHOCTH C€BOOOOPOTA 10 CPABHEHHIO C MPHUME-
HEHUEM TOJIHBIX [103 YI00PEHUH ¥ MO3BOJIMIIO COXpanuTh P, m K. .
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The influence of by products ploughing and mineral fertilizer doses on the crop rotation productivity and agrochemi-
cal indicators of sod-podzolic sandy loam soil is studied. It’s established that autumn application of a compensatory dose of
nitrogen to the straw didn’t ensure the increased productivity of crop rotation. It’s shown that application of correct doses of
phosphorus and potassium fertilizers taking into account the phosphorus and potassium from a straw predecessor didn’t bring
about the reduction of the productivity of crop rotation in comparison with the application of full doses of fertilizers and al-
lowed saving P, and K.

Keywords: sod-podzolic sandy loam soil, crop rotation, straw, mineral fertilizers, productivity, agrochemical indicators.

BBenenue. Pe3ynbrarsl Hay4HbIX MCCIIENOBAHUN W MPAKTUUYECKUNA OMBIT MCIIOJIL30BAHUS HE3EPHO-
BOM 4acTH ypoxKas IMOKa3bIBaIOT, GTO. COIOMa SIBIISIETCS OJHUM W3 CaMbIX JEIIEBBIX M JOCTYITHBIX UC-
TOYHHKOB OpPraHWYECKOI'o BellecTBa: 1pajuIIMOHHO COJOMa HCIOIb30Bajach B KaueCTBE BJIAronorio-
HIAIOIIETO MaTepuaia Mpu MOACTUIOYHOM cojepKaHuH ckoTa. OnHAKO B MOCTETHUE TONBI BCe OOIb-
ee pacpoCTpaHEeHNE HAXOIUT MPUMEHEHHE COJIOMBI Ha yI0OpeHue 0e3 OTUYXKICHHS U3 arporeHo3a.
B Pecniy6nuke benapyck Bo Bpemsi yOOpKHM COIOMa 3€pHOBBIX, 36pHOO00OBBIX, TPEUNXH, parica, JUCTO-
cTebenpHas Macca KyKypy3bl H3MeNb4aeTcs Ha IUIOIMAau OKoyo 2 MJH ra. C 3TUM KOJIMYECTBOM IIO-
0O0YHOI MPOAYKIIMU B TOYBY IMOCTymaeT Ooyee 4 MIH T opraHm4eckoro BemecTBa, 30 THIC. T a30Ta,
15 toIc. T OKcHIa docdopa u 75 Teic. T okcuaa Kanus [1]. OgHako cpenn y4eHbIX HET €IUHOr0 MHEHUS
O BJIMSIHHUU COJIOMBI Ha ypOﬁ(aﬁHOCTL CEIBbCKOXO3IMCTBEHHBIX KYJBTYp U O HGO6XOI[I/IMOCTI/I BHCCCHMU
KOMIICHCHPYIOIINX J03 a30Ta 1o cojioMe. [1o JaHHbIM psima aBTOpoB [2—4], B CBS3H C TEM, UYTO pa3jIoxkKe-
HUE COJIOMBI COMPOBOXKAAETCS MOITIOMIEHUEM MUHEPAJIBHOTO a30Ta MOUBbI HHTEHCHBHO pa3BHUBArOILEICA
MOYBEHHON MUKPOQIIOPOH, /ISl YCTPAHEHHU S HEraTUBHOT'O BIIMSIHUS HA MOCJCIYIOIIYIO KYJIBTYpy HE00-
XOIMMO JIOTIOJTHUTEITFHO BHOCHTH B MOYBY Ha KaXKIYI0 TOHHY M3MENBbYeHHOW comoMbl 5—10 kr a3ora.
Ho ecTh maHHbIe ¥ 0 TOM, YTO BHECEHHBIH B TIOYBY OPraHUYECKUH yIIepO/] Ha KaX bl TPaMM IIOMOTaeT
¢dukcuposath 15—-40 mr azora [5, 6]. 3HaUEHUE JIOMOJHUTEIBLHOTO a30THOT'O YIOOPEHHS TI0 COJIOME, He-
COMHEHHO, Bce OOJIbIIIe YMEHBIIACTCS C MOBBIIIEHUEM TLIOJJOPOAMS IEPHOBO-TIOA30IUCTHIX TIOUB U €XKe-
TOIHBIM TPUMEHEHHUEM TOJHOTO MUHEPAIBHOTO YIAOOpPEHUS II0J CEIbCKOXO3SIICTBEHHBIE KYJBTYPBHI.
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B cBsi3u ¢ 3TUM OIHUM W3 HANPaBIICHUH JaHHBIX UCCIEIOBAHWH SBISETCS yCTAHOBIICHHE HEOOXOIH-
MOCTH BHECEHHUS KOMITCHCHPYIOIINX 703 a30Ta IO COJIOME IPH BO3/ICIBIBAHUH CEITbCKOX03IMCTBEHHBIX
KYJBTYP Ha JIEPHOBO-TIOA30JIMCTON CYTIeCUaHO! TIOYBE B HBIHEITHUX YCIOBHUSAX XO3SHCTBOBAHUS.

[Ipu BHECEHUU COJIOMBI B TIOYBY UMEIOIIHECS B COJIOME TTUTATEIbHBIE BEIIECTBA B MPOIIECce ee pas-
JIO’)KEHUS BRICBOOOKTAIOTCSI M CTAHOBSITCS TOCTYIHBIMU JIJIs pacTeHuil. Kpome 3Toro, BCIeaCcTBUE YCH-
JIMBAOIICHCS MUKPOOUOJOTUYECKOM JESITEIIbBHOCTA MOXKET HM3MEHSIThCS JIOCTYIHOCTh IMMHUTATEIbHBIX
BEIICCTB MOYBKI JJIsl PACTEHUI M TEM CaMbIM KOCBEHHO WX KOJIMUYECTBO. [Ipy 3TOM BBICBOOK1aEMBbIii
W3 COJIOMBI a30T IOTJIOIIAETCS MUKPOOPraHU3MaMU, KOTOPBIE €€ pasJiaraloT, i B TIEPBbIN TOJ [TOCTE 3a-
MAIIKY B MATAHUH PACTEHUH MPAKTUUECKH He ydacTByeT. ColepKaliniics B ociaeyOOpOIHBIX OCTaTKaX
KaJIM HaXOIUTCS B JIETKOIOCTYITHOW JIJISl pacTeHU# (hopMe M MOJKET y9acTBOBATh B TUTAHUH TIOCIIEY-
fomei KyasTypsl. MccnenoBanusamu 3apyOeKHBIX YUEHBIX YCTAaHOBJIEHO, YTO HE MEHEE HOJOBHUHBI CO-
JIepKalIerocst B COJIOME 3JIaKOBBIX KyIbTYp (hocdopa nmpencTaBieHo JerkoycBoseMbIMU COCIMHEHUSIMHY,
T. €. B TOJI JICUCTBHUS OH MOXET ObITh A3(PEKTUBHEE JIaXKe BOJOPACTBOPUMBIX GopM (HoCchOpHBIX yao0pe-
Huit [7]. DTO NO3BOIUIO MPEANONOKUTD, UTO MIPH 3aMAIIKE COJIOMBI MPEANIECTBYIOMIEH KYIbTYPhl MOXK-
HO CYIIIECTBEHHO CHHU3UThH JI03bl KATUHHBIX M (POCHOPHBIX YAOOPESHHI MO MTOCIENY Oy IO KYIBTYPY.

Lenp paboThl — OLEHUTH BIHSHUE 3aMalIKd TOOOYHOW MPOAYKIIMA U JT03 MUHEPAIBHBIX yno0pe-
HUW Ha TPOAYKTHBHOCTH CEBOOOOPOTA M arpOXMMHUUECKHE TTOKa3aTelH IePHOBO-TIOI30IUCTON CyTiec-
YaHOM MOYBBI.

O0beKkThI U MeTOBI HccaenoBanusi. CTaIIMOHAPHBIA TEXHOJOTMYSCKUI OMBIT 3amokeH B 2010 1.
B JIByX MOCIEAOBATEIBHO OTKphIBaronuxcs noisx B [Tl «OxcnepumenTtanbHas 6aza uM. CyBOpoBay
VY3neHckoro paiiona MUHCKOH 00JacTH Ha JEPHOBO-TIOJ30JIUCTOW CYIIECUaHOW, pa3BUBAOIICHCS Ha
PBIXJION cyTiecH, MOJACTHIIaeMON ¢ TIyOuHBI 80 CM MOPEHHBIM CYTTHHKOM, ITo4Be. MccnenoBanust mpoBo-
JWIIN B CIEyIoLeM ceBoobopoTe (cM. Tabi. 2): KyKypysa, rubpus JenbhuH — noaconrHeyHUK, THOpUA
benunna — sumens, copt Ctparyc + cuIepalbHBIN JTIOMHAH (COTIIACHO CXEME OMbITa) — rpeunxa, copT
Candup + cuaepa bHBIA JIOMUH (COTIACHO CXEME OIbITa) — OBEC TOJ03epHEIH, copT Kpembimt. J[03b1
MHHEPAJIBHBIX YIOOpeHui mof KymbTypsl: Kykypy3a — N, . P K  : nogconneunuk — N, P K - sg4-

90+30" 60° 1407 907 607 1207
menb—N P, K :rpeunxa—N, P K, ;osecronoseprpii—N, . P K (3aceBoobopor—N,, P, K

60+30™ 507 7100 430" 280 570)'
[IpeniiecTBeHHUK KyKYPY3bl — SUMEHB + CUACPATBHBIN JFOIMUH (COrJIacHO cxeMe OrbITa). [loBTOpHOCTH
BapUAHTOB B OMbITE — YeThIpexkpaTHas. OOmas momasas nensuku — 31,2 M2, yuetnas — 22,0 M2

Ilepen 3aknaznkoil MOJNIEBOrO ONbITA MOYBA OMBITHOIO yYaCTKa XapaKTEPHU30BajIach CIECAYIOLIUMHI
arpOXMMHUYECKMMHU MOKA3aTENAMHU MaX0THOr o ¢itosi: pH, ., 5,7-6,0, conepxanne rymyca — 2,15-2,64 %,
noaBruxHEIX Gopm P,O, — 120-160 mr/kr medsbl, K,O — 135-172 Mr/Kr no4BssbI.

ATpoXHMHYECKHEe TOKa3aTeNn ONPEACsIN N0 OOMENPUHITHIM METOAMKAM: OPraHuYecKoe Bellle-
ctBo — 1o Tropuny ('OCT 26213-91); 0OMeHHYI0 KHUCIOTHOCTh — MOTEHIIMOMETPHUECKUM METOIOM
(I'OCT 26 483-85); monBuxubIe GopMbI pocdopa u kanus — no Kupcanoy (I'OCT 26207-91).

[TonroroBka k 3aknanake onsiTa mposeaeHa B 2010 r. [lepBoe none otkpsiTo B 2010 1., BTOpOE moJie —
B 2011 . [Tocme yOOpKH BO3ACNBIBAEMBIX KYJIBTYP Ha 36PHO COJIOMY PACIIPEICIISIIN IO TIOT0 COTJIACHO
cxeme ombITa. B BapnanTax 6e3 cosoMbl MOOOYHYIO MTPOAYKIIUIO BEIBO3HMIIH C TIOJS. /100 KYyKypy3)y co-
JIOMY sTIMEHST M3Melbualin U3 pacueta 3,1 T/ra, COrJacHO CXeMe OMbITa BHOCHIIN KOMIICHCHPYIOUIYIO
no3y asora B Buze kapoammza (N, ), xuakoro nasoza KPC (OKH KPC) (30 1/ra) u cunepanbhoit Mac-
cel monuHa (135 11/ra 3e1eHoi Macchl), BRICESTHHOTO TOCIIE 3a/ISTKH COJIOMBI staMeHst. 1100 nodcoaneu-
HUK W3MeNbYalid B _cpeaHeM 6,3 T/ra pacTUTENBHBIX OCTATKOB KYKYPY3bl, KOMIICHCHPYIOIIYIO 103y
asora BHocunu B Buste kapObamuaa (N, ) u XXH KPC (30 1/ra). [100 sumens n3mensuamu 6,1 1/ra pac-
TUTEJIBHBIX OCTATKOB IIOJICOJHEYHHUKA, KOMIICHCUPYIOILYIO 03y a30Ta BHOCWUJIM B BUJIE KapOamuzaa
(N,,) u 2)KH KPC.(30 1/ra). [1o0 epeuuxy conoMy sUMeHs U3MeJIbYaIM U3 pacyeTa 3,9 T/ra, cornacHo
CXEME OIlbITa, BHOCUIIM KOMIIEHCHPYIONIYO J103y a30Ta B Bujae kapbamuma (N,), ’KH KPC (30 1/ra)
U cuaepajbHoi Macchl monuHa (50 1/ra 3eJ1eHol MacChl), BRICESTHHOTO TIOCIIE 3a/1€TIKU COJIOMBI TUMEHSL.
1100 06ec conoMy Tpeunxu U3Menbuain u3 pacueta 2,4 T/ra, COrIacHO CXEME OINbITa BHOCHIN KOMIICH-
cupyrontyo 103y asora B Buje kapbamuzaa (N, ), )KH KPC (30 1/ra) u cupepanbHOM Macchl JIIONMHA
(61 1/razeneHoli Macchl), BBICESTHHOTO MOCIIE 3a/I€IKU COJIOMBI rpeunxu. [IpumMensieMble oprannyeckue
yIOOpEeHUsT UMENH CIIeqyIONIHe mokazarenu (tTadm. 1).
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Tao6nwumnoa 1. Iloka3aTeau opraHmvecKHux yao0peHmii (B pacuere Ha cyXoe BemiecTso), %

S — N PO, K,0 verepor | Bawmuoens | OEC
TlogcTumounsIil HaBO3 2,18 1,14 2,77 432 78 20
JKunkuii HaBo3 2,87 2,27 4,44 30 95 10
Conoma stamenst (o KyKypy3y) 0,57 0,39 1,50 47,1 16 83
CosomMa KyKypy3bl 1,10 0,49 1,72 47,0 16 43
CoJstoma TIoJICOTHEUHUKA 0,71 0,29 3,36 437 16 49
Cosoma ssumMeHs (110J] TPeynxy) 0,71 0,38 1,41 47,6 16 67
CoJsoma rpeunxu 0,91 0,41 2,90 45,1 16 50
Coioma oBca 0,49 0,41 1,75 46,7 16 95
3esieHast Macca CUAECPaJIbHOTO JIFOITUHA 2,98 0,45 2,35 48,0 85 16

XHUMHYECKUH aHaJIN3 )KMJIKOTO HaBO3a BBIMIOJIHSUIM B COOTBETCTBUH ¢ [ 0CyJapCTBEHHBIMHU OTpac-
JIeBBIMH CTaHJApTaMU: BJIAry u cyxoii octarok omnpenensau no 'OCT 26 713—85; oprannueckuii yrie-
pox — 'OCT 27980—88; obuuit azotr — OCT 26715-85; obumuit pocdop — FOCT 26 717—-85; obmmii
kanuit — 'OCT 26718—85.

B o0pasuax mobouHol MpOAYKIHH (COJIOME 3EpPHOBBIX, JUCTOCTEOEIBHOM Macce KyKypys3bl
Y TIOJICOJTHEYHUKA) ONpeelisiii coaepkanue Biard u cyxoro BeuiectBa (I'OCT 27548-97), opranu-
yeckoro yriepoaa (TOCT 27980-88), azora (OCT 13496.4-93), docdopa (I'OCT 26 657-97), xanus
('OCT 30504-97), xansuust (TOCT 28901-91) u maraus (FOCT 30502-97).

MunepasbHble yA0OpeHus B Bue Kapoamua, cynepdocdara aMMOHU3UPOBAHHOTO U KaJlUsl XJIO-
pHUCTOr0 BHECEHBI BECHOH 10J] KyJIbTHBaLUI0. B BapuaHTax, Te 10361 GOCPOPHBIX U KAJIUWHBIX YAO-
OpeHMI CKOPPEKTUPOBAHBI C YUETOM BBICBOOOKACHUSI (hochopa M Kallus U3 COIOMBI TPEAIIECTBEHHNKA
B niepBbIit rof [8], mox kykypy3y Baecau N, . P K mnogconneunuk — N, P, K, S gumenp —N_ . P K

90+30" 507 7100 90" 407 7407 60+30" 507707
rpeunxy — N, P, K, , oBec romosepusrit — N K,, (3a ceBoobopor — N, P, K, ).

407 407 740 60+30P40

[Ipu pacueTe NMpOAYKTUBHOCTH KYJIBTYP CEBOOOOPOTA MCHONB30BATH CIEAYIONIHE KOIPPHUIIUSHTHI
nepeBosia B KOPMOBBIE eAMHUIBI (K.e11.): U1 KyKypy3sl — 1,31; monconneunnka — 1,47; spoBOTO STIMEHS:
3epHo — 1,25, conoma — 0,36; rpeunxu: 3epHo — 0,94, comoma — 0,28; oBca: 3epro — 1,0, comoma — 0,31 [9].

Pacuer 6amanca azota docdopa u kaaus BEIIOTHEH 1o MeToauke [10], skoHOMHIUeckoit 2 pexTrB-
HOCTH TIpoBezieH mo Mertonauke [11]. Jlms ompeneneHnst ycIOBHOTO YHCTOTO JIOXO/a MPEABAPUTEIHHO
PacCUHUTHIBAI CTOMMOCTD MPUOABKU ypokas KaXJOH KyJIbTYpPhI CEBOOOOPOTA, MONYUESHHON 3a CUET
yIoOpeHuH, 1 3aTpaThl Ha NOJTydYeHHe MpUOaBku ypoxas oT ynoOpenuil. Vcronb30BaHE HOPMATHBEI
3aTpat Ha TEXHOJIIOTHUUYECKHE TTPOTIECCHI, IIEHBI Ha yIOOPEHMS U CEThCKOX03UCTBEHHYIO TPOAYKIIHIO IO
ypoBHIO 11eH B PecrryOnuke benapyce Ha 2015 1. B 107171apOBOM DKBHUBAJICHTE.

CraTtucTuyeckyo o0pabOTKY Pe3yibTaTOB OCYIIECTBISIA COTJIACHO METOJUKE IMOJICBOTO OIThITa
b. A. JlociexoBa ¢ ncnonp3oBanueM-MS Excel 2010.

Pe3yabTaThl 1 UX 00cy:kaeHHe. Ha nepHOBO-TIOA30IMCTON CylieCUaHOW MOYBE TIPH COOIOICHUH
OCHOBHBIX 3JICMCHTOB TEXHOJOTHU BO3JICIBIBAHUS KYJIBTYP MPOAYKTUBHOCTH ISITUMIOIBHOTO CEBO-
o0opoTa B CpefHEM IO JABYM TOJsM B BapuaHTe 0e3 ymoOpenuit cocraBuia 197 1 k.en/ra (tadm. 2).
Buecenne N, P, K. ' yBenu4nio cyMmMapHyro MpoayKTUBHOCTh ceBoobopoTta Ha 111 1 k.en/ra, nmu
Ha 8,7 i k.en. Ha 1 kr NPK. 3a cuer 3amamku moOOYHON MPOAYKIUU BO3ACTBIBAEMBIX KYJIBTYP CyM-
MapHas MPOJyKTUBHOCTh YBeIH4miIach Ha 39 11 K.e[/ra B BapuaHTe 0e3 MUHEPaIbHbBIX YI00pSHHH 1 Ha
25 n x.en/ra B BapranTe ¢ BHecenuem N, P K .

3amamrka coJoMbl ¢ KOMIICHCHPYIOIICH /1030 a30Ta, BHECEHHON OCEHBIO B BHAC KapOamuma
(3a 5 net — 142 xr a.B/ra), obecrneynsia yBeJIUUCHHE MPOIYKTUBHOCTH ceBOOOOpoTa Ha 62 11 K.ea/ra,
TP 9TOM 3a CYeT a30Ta noyry4deHo 23 11 K.en/ra; B Bapuante ¢ BHeceHneM NPK kommencupyromas go3a
a30Ta MO BIWSHUIO Ha YPOKAWMHOCTH OblIa He 3P PeKkTuBHON (cM. Tabi. 2). B BapmuanTte, Tae coioma
MIpeANIeCTBEHHUKA ObITa 3almaxana OCEHbI0, a KOMITICHCHPYIOIIas o3a a3oTa (3a 5 jeT — 142 kT 1.B/Ta)
BHECEHa BECHOM, MpubaBKa MPOAYKTHBHOCTH BO3MIEIBIBAEMBIX KYJIBTYp cocTaBuia 96 11 k.en/ra, mpu

9TOM 3a CYeT a30Ta MoJy4deHo 57 1 K.ea/ra (cM. Tabi. 2).
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Taonuunma 2. BausiHue pa3sHBIX CHCTEM YI00pPEeHHS HA MPOAYKTHBHOCTH KYJIbTYP CeB00GOPOTA

YpoxailHOCTb, 11/Ta IIpoayKTHBHOCTS, 1] K.e/Ta
npubaBka
B - -
APHART OB KyKypy3a 1:12?121(:;:( AYMEHb | rpeuuxa oBec MZ}}:I)]:au K KOHT- jsnc()“;; 3a cuer
pounio « azora*
M asora

1. be3 ynobpenuii (KOHTPOIIb) 70 22,6 20,5 15,5 18,8 197 - - -
2.N,, P, K., 9% | 360 | 517 | 175 | 189 | 308 | 111 4 -
3. ITH KPC, 60 1/ra 91 28,9 22,7 16,0 17,3 236 39 = -
4. TTH KPC, 60 T/ra + N P, K| 108 | 351 | 506 | 169 | 171 | 321 [ 123 3 -
5. Cupneparsl 77 243 21,9 21,5 21,5 223 25 - —
6. Cuneparsi + N, P, K__ 98 | 362 | 532 | 207 | 233 | 322 | 125 - -
7. Conoma + cuepaTsl 81 26,6 32,5 22,8 24,5 255 58 58 19
8. Conoma + cuzeparel + N, P, Koo 101 36,3 58,5 23,7 22,5 341 144 33 8
9. Conoma + cuneparel + N, P K, 100 36,5 56,5 24.5 22,7 340 142 - -
10. Conoma + XXH KPC, 150 1/ra 86 31,9 40,0 23,1 25,2 286 89 89 50
11. Conoma + XXH KPC, 150 1/ra + 108 36,8 60,6 23,1 21,2 357 160 49 24
N43(>P280K570

12. Comoma + )KH KPC, 150 1/ra + 109 38,2 60,6 25,8 22,8 367 170 - -
N430P220K210

13. Conoma + Nl4250cuoﬁ 83 31,7 46,5 25,0 224 294 96 96 57
14. Conoma + N, 76 | 309 | 349 | 232 | 238 | 260 | 62 62 23
15.Comoma+N,,  +N_ P, K_ | 98 | 365 | 599 | 245 | 239 | 342 | 145 34 5
16. Conoma + Nmoccw0 + N430P220K210 96 37,8 59,7 254 23,8 342 144 — —
17. Conoma 73 27,8 31,1 21,5 19,1 236 39 39 —
18. Conoma + N, P, K__ 98 | 378 | 5581 217 | 230 | 333 | 136 | 25 -
19. Comoma + N43UP220K210 99 38,6 55,3 22,2 22,3 335 138 — —
HCP,, 6,9 3,0 3,2 1,7 1,8 23,3

* KommeHcupyromas 103a a3oTa BHeceHa B Buje kapoamuga (N
monuHa (246 1/ra 3e1eHoit Macchl).

\»)> ugkoro Hasoza KPC (150 1/ra) u cusiepanbHOl Maccht

3amanika 3e1eHOH Macchl CUepaIbHOLO JIOMMHA TI0]T KYKYPY3Y, TPEUHXy U OBec obecreyuna yBe-
JUYEeHUE CyMMapHOW MPOAYKTHUBHOCTH CeBOOOOpOTa Ha 25 I K.e[/ra B BapuaHTe 0e3 BHECEHUSI MUHE-
panpHBIX yaoOpenuii, ¢ BHeceHneM NPK mpubaBka Ob1a HerocToBepHOH (14 11 K.ex1/Ta).

[Ipumenenne cosoMBbl C BHECEHHEM KOMIIEHCHPYIOIIEH 103kl a30Ta B COCTaBe KHAKOro HaBo3a KPC
(3a 5 get — 150 1/ra) yBeIMuniI0 MPOAYKTHBHOCTH C€BO0OOpOTa Ha 89 11 K.e/1/Ta, IPH 3TOM 3a CUET KHUJI-
xoro HaBo3a KPC monmyuyeno 50 m.x.en/ra, uim 33 x.en/T nasosa. B Bapuante ¢ Baecennem N, P, K
3a CYeT 3amalllKi COJIOMBI ¢ KUAKUM HaBo3oM KPC nomyueno 49 1 kx.ex/ra. Beicokast 3 peKTHBHOCTD
COBMECTHOT'O NPUMEHEHHSI COJIOMBI C >KuIKUM HaBo3oM KPC nnu cunepaTamu nosydeHa u B UCCIEO-
Banusx U. B. Pycakosoit [12].

YcTaHOBIIEHO, YTO B BapHaHTax CO CHIKCHHBIMH 103aMU (OCPOPHBIX M KaJTUIHBIX yIOOpeHUit
¢ yuetoM (ocdopa u Kanus, BEICBOOOKIAIOUIUXCS U3 3allaXaHHOW COJIOMBI MpeALIeCTBEHHUKA (Bap.
9, 12, 16, 19), cymmapHasi TpOAYKTUBHOCTb 32 ISATUIIOIBHBIA CEBOOOOPOT ObLJIa HA yPOBHE BAPHAHTOB
C BHECEHHEM IOJIHBIX 103 ¢ocdopa u kamus (Bap. 8, 11, 15, 18) (cm. tabdmn. 2). B pesynbrare 3a 5 net
cakoHOMIIeHO 60 Kr/ra j1.B. pocdopa n 360 kr/ra a.B. Kanus, 4To 1o 1eHaM Ha yaoopenus B 2015 1. co-
crasmiio 103 gomin/ra.

Pacuet sxoHOMIUecKOl A3(PPEKTUBHOCTH NPUMEHSIEMBIX B ONBITE CUCTEM YAOOPEHHUS IOKa3al, 4To
3a MATHICTHUH NEepUOA MHUHEpaJIbHAs cUcTeMa yaoOpeHus oOecredmia MoJyueHHe YHUCTOro J0XO0Aa
B pa3mepe 460 nosui/ra npu penradenbHocT 73 % (Tadm. 3).

B BapuaHTax ¢ opraHOMHHEpaNTbHON CHCTEMOW yJOOpEHHWs YHCTBIA JJOXOX 3aBHUCEN OT BUAA Opra-
Huyeckoro ynoopenus. Ilpu npumenennn N, P, K. Ha Qone BHECEHUS MOI KyKypy3y HOACTHIIOYHO-
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Tab6numoma 3. Dxonomuyeckas 3pGeKTHBHOCTH CHCTEM yI00peHHUs B NATHIOJIBLHOM CeB000OpoTE
HA IePHOBO-NI0/30/IUCTOI CylecyaHoi nmouse

Cromvocts OGLLII/IS 3aTpatrhbl Hucrsiit JL0X0A PenrtabenbHocTh, | CebecTOUMOCTD.
BapuanT onbita nprbaBKU % | onken,
Joi/ra
2. NoPooKsr 1094 634 460 73 5,7
3. ITH KPC, 60 1/ra 535 319 216 68 8,2
4. IIH KPC, 60 T/ra + N, P, K 1261 880 381 43 7,1
5. Cuneparsl 172 85 86 101 3,4
6. Cupneparsl + N, P, K 1143 696 447 64 5,6
7. Conoma + cuaepaTsl 411 137 273 199 2,4
8. Comoma + cuneparsl + N430P280K570 1253 720 533 T4 5,0
9. Conoma + cuneparel + N, P, K. o 1227 636 591 93 4,5
10. Comnoma + JKH KPC, 150 t/ra 705 237 469 198 2,7
11. Conoma + XKH KPC, 150 T/ra+ N, P, K_ 1410 789 622 79 4,9
12. Conoma + XKH KPC, 150 /ra + N, P, K/ 1459 721 738 102 4,2
13. Comoma+N,,, 719 213 506 238 2,2
14. Comoma +N,,, 467 158 309 195 2,5
15. Comoma + N, "+ N,oPosoKsro 1222 723 499 69 5,0
16. Comoma + N, "+ N,..P,oK\ 1223 646 577 89 4,5
17. Conoma 286 61 225 365 1,6
18. Conoma + N, P, K | 1226 662 564 85 4,9
19. Comoma +N,, P K, & 1243 587 656 112 4,3

ro HaBoza KPC B noze 60 1/ra, npu o011eM TOBBIIICHHH MPOTYKTUBHOCTHA CEBOOOOPOTA, YUCTHIN JIOXOJ
U peHTa0eNbHOCTD OBLITM HUXKE, YeM NP MHUHEpPAIBHON cHcTeMe yaoOpeHws, 1 cocTaBuian 381 momn/ra
u 43 %. CoOTBETCTBEHHO, CE0ECTOMMOCTE | IT K.€/., MMOIyUYEeHHBIX 32 CUeT MPUMEHEHHUS MUHEpaTbHbIX
ymnoOpeHuit, TPy MUHEPATBHON CUCTEME yIoOpeHms Oblia Hike (5,7 OJI1.), YeM TIPH OPraHOMHUHEPAITb-
HOM ¢ BHeceHueM noacTuiaoaHoro aaBoza KPC (7,1 nomnn.). bomee 3ppeKTHBHBIM ¢ SKOHOMHYECKOH TOUKH
3peHHsI ObUIO UCIIOIb30BAHHE B KAaUECTBE OPraHMUECKUX yNOOPEHUI CHAEpATOB: YUCTBIM AOXOI COCTa-
BuJ 447 nonn/ra, peatadenpHOCTh — 64 %. MakenManbHBIN B ONBITE YACTHINA JJOXOJ B BAPHAHTAX C TIPH-
MEHEHHEM TIOJIHBIX 703 MUHEPAJIbHBIX YAOOPEHHH MOIyUeH NP MCIOJIb30BAHUN B KAaUECTBE OpraHuye-
CKHX yJIOOpEHUI COJIOMBI BO3JENBIBAEMBIX KYIBTYp € KuIkuM HaBo3oM KPC: uucTeIit 1oxo cocTaBuI
622 nmomt/ra, peHTadbeTbHOCTh — 79 % Tipu ce0ECTOMMOCTH OTIOTHUTEIHHOM POy KITiu 4,9 mom/i.

B BapuanTax co CHUKEHHBIMH 103aMH (OC(HOPHBIX 1 KATUMHBIX YAOOPEHUHM YUCTHIN 10X01 OB Ha
ypoBHe 577-738 nomnin/ra npu perradensHoctu 8§9-112 % 1, cOOTBETCTBEHHO, O0Jiee HU3KON cebecTo-
MMOCTH JIOTIOJIHUTEIbHOU TpoayKiuu — 4,2—4,5 monin/u.

OTka3 OT BHECEHHMs IO .COIOME KOMIICHCUPYIOLIMX /103 MUHEPAJIBHOIO a30Ta B BapHaHTax C IpU-
meneHueM NPK mon Kynerypy, 03 CHUKEHUSI TPOILYKTHUBHOCTH CEBOOOOPOTa, 00ECIICUnl YBEIHNUCHHE
YHUCTOr0 10X01a Ha 65 u 79 moi/ra.

B pesynbraTe nccienoBaHuil yCTaHOBJIEHO, YTO HanOojee HU3KOE COIepKaHUE a30Ta B 3€pHE M3-
y4aeMbIX KYJIBTYp OTMEUEHO y KyKypy3sl — 1,19-1,54 %, B 3epHe rpeunxu cojep:kaHue azoTa H3Me-
Hsu10Ch B mpeaenax.—1,40-1,69 %, 3epue oBca —1,37-1,82 %, cemenax nmoaconHeunuka — 1,66-2,31 %,
3epHe suMens — 1,63-2,50 %. Uro kacaeTcst COJIOMBI BhIILICHa3BaHHBIX KYJIBTYP, TO HanOOJIee BBICOKOE
coJiepyKaHue a30Ta XapaKTepHO JUJI PaCTUTEIBHBIX OCTaTKOB KyKypy3sl — 0,91-1,27 % u rpeunxu —
0,70-1,08 %, B _cosome siuMeHs cofepskaHue a3ota Haxommiock Ha ypoBHe 0,61-0,80 %, momconney-
Huka — 0,56=0,89 %, osca — 0,22-0,79 %. Haubosee BbicOKMM cojaepxkaHueM (Gocdopa OTIHUATCS
cemena moaconaeynuka 1,23—1,45 % npu HU3KOM COAEpKAHUHW JTAHHOTO AJIEMEHTAa B PACTUTENbHBIX
octatkax.— 0,24—0,35 %. B 3epue rpeunxu copepxanue ¢docdopa Obuio Ha yposHe 0,57-1,08 %,
oBca —.0,68-0,81 %, ssamens — 0,66—0,81 %, kykypy3sl — 0,55-0,61 %; comomsr — 0,35-0,43 %, 0,44—
0,68, 0,36—0,41 u 0,38—0,67 % COOTBETCTBEHHO.
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[o conepkanunio Kaiusi B OCHOBHOH MPOAYKLNHN KYJIBTYPhl PACIONOKMINCH B CICAYIOMIMHA Psij 110
yobiBanuto: noaconneunuk (1,11-1,24 %) — kykypy3a (0,92—1,01 %) — rpeunxa (0,62—0,78 %) — sumeHb
(0,64—0,68 %) — oBec (0,40—0,48 %); B 1OOOYHO MPOYKIMH: MOJCOTHEUHHK (2,92-3,66 %) — rpeunxa
(2,21-3,66 %) — oBec (1,50-2,04 %) — xykypy3a (1,49-1,84 %) — stamens (1,12—1,62 %).

Ha ocHOBaHMY yueTa IPUXOIHBIX U PACXOAHBIX CTATEH BBIIOJIHEH PAcyeT X031HCTBEHHOI0 OajaHca
OCHOBHBIX 3JIEMEHTOB MUTaHUS (Talil. 4). YCTaHOBJIEHO, YTO 32 CEBOOOOPOT MOJOKHUTEIBHBIN OanaHc
a3oTa B MOYBE oOecreynsia OpraHoOMUHEpalbHasl CUCTeMa yJOOpeHus, I/ie B KaueCTBE OPraHMYECKUX
y1oOpeHui MpUMEHSUIHCh Kak noacTuinounblii HaBo3 KPC (maTencuBHOCTH Oananca 109 %), Tak u co-
JIOMa BO3/ENBIBAEMBIX KYJIbTYp (MHTEHCUBHOCTH Oananca 103-120 %).

Tadnuma 4. BiausHue pasHBIX CHCTEM y100peHUsI HA HAJIaAHC IJIEMEHTOB MUTAHUS B HATHIOJbHOM
ceB0000OpPOTE HA 1ePHOBO-NOA30JMCTOM cynecyaHoil mouBe

N P,0, K,0

1. be3 ynoOpeHuii (KOHTPOJIb) =310 9 -128 7 -369 14

2. N PoeKsre -198 70 60 126 -6 99
3. ITH KPC, 60 t/ra -169 65 -8 95 -104 80
4. ITH KPC, 60 t/ra + N, P, K 59 109 204 186 230 130
5. Cuzepatsl —249 37 =118 24 345 29
6. Cumeparsr + N, P K -102 85 84 136 37 106
7. Conoma + cuaeparsl -192 58 -93 49 -107 81

8. Conoma + cuneparsl + N, P, K 22 103 145 156 434 154
9. Conoma + cuaepatel + N, P, K o 19 103 89 136 69 109
10. Conoma + XKH KPC, 150 1/ra —-180 68 32 115 127 119
11. Conoma + JKH KPC, 150 1/ra + NooPasoKsro 45 105 284 203 681 180
12. Comoma + XXH KPC, 150 /ra + N, P, K/ 31 104 223 181 313 137
13. Comoma+N = -113 80 -132 39 187 71

14. Comoma+N - =52 89 -121 37 —-183 67

15. Comoma+N , - +N, P,..K, 156 120 116 144 355 145
16. Conoma+N "+ N, Pk’ 150 119 59 122 1 100
17. Conoma 278 34 -117 37 -179 67

18. Conoma + N, P, K 26 103 124 149 352 147
19. Comoma + N, P, K, 32 104 59 122 -1 100

[Ipn mMuHepasnbHOW cHUCTeMe. YA0OpEHHsI BBIHOC a30Ta MPEBBILIAJ €ro HOCTYIUICHHE B MOYBY Ha
198 xr/ra npu uaTeHCHBHOCTH Oananca 70 %. Xo3siicTBeHHBIN Oananc ¢ocdopa ObLIT MOTOKUTETb-
HBIM BO BCEX BapUaHTax C BHeceHHeM (ochopHbIX ynoOpeHuil. CiieyeT OTMETHTb, YTO CKOPPEKTHPO-
BaHHBIC 10361 (POCPOPHBIX YIAOOPECHUH C YIETOM COACPKAHUS JIEMEHTA B COJIOME OBLIH OCTATOYHBI
HE TOJBKO ISl moAAepkanus Oe3nedunnutaoro 6amanca gochopa, HO W TOBBIIIIAIN €T0 COAECpPKAHHE
B TO4YBE (MHTEHCUBHOCTH OanaHca — 122181 %), npu BHeCeHUH NONHBIX 103 GochOpHBIX yA0OpeHUit
noctyrmenne P,O; fipesbimano ero pacxon Ha 116284 kr/ra npu uarencusrocTH 6ananca 144-203 %.

[NonoxureapHblid Oananc kamus (37-681 kr/ra) OTMEYEH MPU OPraHOMHHEPAJILHONW CHUCTEME YJI0-
OpeHMS BO BCEX BapHaHTaX C MOJIHOM T030H KaIMIHHBIX YIOOPCHHIA.

B BapuaHTax ¢ NpuMEHEHUEM CKOPPEKTHPOBAHHBIX /103 XJIOPUCTOIO Kalusl, II¢ KOMIICHCUPYIOLIAsT
71032 a30Ta 10 COJIOME BHeceHa B BHE xuakoro HaBo3a KPC u cunepanbHON Macchl TIONKMHA, OajlaHC
KaJIAs TakKe ObLIT MOJIOKUTENBHBIM U cocTaBuil 313 u 69 kr/ra cooTBeTcTBEHHO. CKOPPEKTHPOBAHHEIE
JI03bI XJIOPHCTOTO KaJIvsi, BHECEHHBIE TI0 COJIOME ¢ KOMIICHCHPYIOIIEH 1030 a30Ta B BHJe Kapbamuaa
1M 6€3 AOMOJIIHUTENBHOIO a30Ta, ObIJIM AOCTATOUHBI AJIs MOAACP)KAaHUS Kalusl B IOYBE HA UCXOAHOM
ypoBHE (cM. Tab. 4).
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B pesynbrare arpoXMMHYeCKOTO aHaliM3a MOYBEHHBIX OOpa3IoB, OTOOPAHHBIX MEpe] 3aKIaKOu
OIbITA U B KOHIIE CEBOOOOPOTA, YCTAHOBIICHO, YTO Oe3/eUIIMTHBIN OalaHC TyMyca oOecrieunsia opra-
HOMHHEpaJbHas cucTeMa yIOOpeHUs, I/ie B Ka4eCTBE OpraHWYeCKUX yIOOpeHUI MPUMEHSITH MOCTH-
nouHblit HaBo3 KPC u conomy Bo3nenbiBaeMbIX KynbTyp (Tadm. 5). B BapuanTax ¢ MuHepaabHOH U Op-
TaHWYECKON CUCTeMaMH YAOOpeHUs HaONIOIaeTCsl TEHACHIINS K CHHIKSHHIO COJIepKaHUs I'yMyca B T0-
yBe. CrelyeT OTMETUTb, UTO OTKA3 OT BHECEHUSI KOMIIEHCUPYIOILIEH 03Bl a30Ta MO COJIOME HE OKa3ai
CYIIECTBEHHOTO BIMSHUA Ha COIEP KaHIE TyMyca TI0 CPABHEHUIO C BApHAHTAMM, T7Ie a30T ObLI BHECEH.

Tabnumnga 5 BuausaHue cucTeM yao0peHUsl HA H3MeHeHUE COJEPKAHUS TyMYyca U NOABUKHBIX opm-dochopa
U KAaJIUsl B IEPHOBO-TI0/30JIUCTOM CynecyaHoi nouse

Bapiart onsita Tymyce, % P,O,, mr/xr KO, mr/kr
1 2 1 2 1 2
1. be3 ynoOpeHuii (KOHTPOIIB) 2,33 2,18 157 125 146 102
2. NoPooKsr 2,36 2,24 163 170 157 140
3. [IH KPC, 60 1/ra 2,28 2,18 151 145 146 114
4. TIHKPC, 60 T/ra+N,, P, K 2,18 2,22 159 199 148 172
5. Cupgeparsl 2,31 2,16 160 135 150 124
6. Cuneparel + N, P, K 2,34 2,26 158 167 149 166
7. Conoma + cuueparTsl 2,33 2,28 153 135 146 148
8. Conoma + cuneparsl + N, P K 2,36 2,38 141 159 139 214
9. Conoma + cuneparel + N, P K, o 2,36 2,37 141 145 139 168
10. Comnoma + JKH KPC, 150 t/ra 2,27 2,26 152 153 148 182
11. Conoma + XXH KPC, 150 T/ra+ N, P, K_/ 2,25 2,33 143 198 150 272
12. Conoma + XH KPC, 150 t/ra+ N, P, K, 2,25 2,30 143 178 143 213
13. Comoma +N,,, 2,32 2,27 151 116 161 150
14. Conoma+N , 2,29 2,25 153 123 142 138
15. Comoma + N, "+ N,.,PoeoKsro 2,41 2,41 154 173 139 190
16. Comoma + N, "+ N,,P.kKano 2,39 2,38 154 164 139 166
17. Conoma 2,3 2,36 157 128 158 156
18. Conoma + N, P, K | 2,37 2,40 156 178 160 227
19. Conoma + N, P, K 2,38 2,39 156 166 160 178
HCP,, 0,15 0,17 14 15 14 12

IIpumewganume. 1 — cpemHee mo IByM TOJISIM Tiepeq HalokeHHeM cxeMbl ombiTa (2010-2011 rr); 2 — cpennee
0 ABYM IIOJISIM uepes 5 JIeT.

DakTHUECKOe collepKaHKe B IOUBE OABUKHBIX (hopM hocdopa B OCHOBHOM COOTBETCTBOBAJIO Pac-
YeTHOMY OallaHCy JIaHHOT'O BJIEMEHTA. B BapuanTax ¢ opraHoMHHEpaIbHOW CHCTEMOHN YI0OpEeHHMSI, ITPH
BHECEHHH TIOJHBIX /103 GocopHBIX ynoOpenui, ormeueHo yBenudenue PO, B mouse Ha 1855 mr/kr,
MPH BHECCHHH CKOPPEKTUPOBAaHHBIX 103 (hocdopa ¢ yueToM ero colepkaHus B 3alaXxaHHOW COJIOME
conepxanue P O, 0cTanoCch Ha MCXOMHOM YPOBHE (OTMeUeHa HEOOIbIIAsS TEHAECHIHUS K YBETUYEHHIO)
Y TOJIBKO B BapHaHTe ¢ ImprUMeHeHneM xuakoro Hapoza KPC yBennuunock Ha 35 MI/KT.

Taxxe 3aMeTHBIE M3MEHEHUS MPOHM3O0NLIN U C COACpPKAHMEM B ITOYBE TOABIDKHBIX (POpPM Kamws.
Buecenue ToapKO MUHEPANIBHBIX YAOOPEHUH MM TOJIBKO NoacTuiaouHoro HaBo3za KPC Obuio Henocra-
TOYHBIM JIJIST TIOAACPKaHus Oe3nepuuTHOro OajaHca MOABIKHBIX (DOPM Kayus B MOYBE: CHUIKEHUE
coctaBuio 17 u 32 MI/KT mOYBBl COOTBETCTBEHHO. CHMKEHUE JAHHOTO 3JIEMEHTA B OYBE IPOHU30IILIO
U TIPHU 3aMalike cuaepaToB (CM. Tad. 5).

bim3kuM K MCXOMHOMY COMIEpIKaHUE Kalus B IMOYBE K KOHIY C€BOOOOPOTA OCTAJOCh B BapHaHTaX
C 3amamKol COJOMBI KaK ¢ KOMIICHCUPYIOIIMMH J03aMH a30Ta, Tak U 0e3 HuX. MakcuManbHbIN MpH-
poctconepkanus K, O B mouse (Ha 51122 Mr/Kr) OTMEUEH B BAPMAHTAX C 3aIallIKON COJIOMBI M BHECE-
HUEM ITOJIHOM J03bI XJIOPUCTOr0 KaJlMsl, P BHECEHUU CKOPPEKTUPOBAHHBIX /103 KaJus C yUETOM €ro
BBICBOOOYKICHH S M3 3aIIaXaHHOM CoIoMbl conepkanne K,O B mouBe TakkKe yBEIMIHUIIOCH, HO HA MEHb-
e BeMuduHbl — 18—70 Mr/KT.
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3akuroyenue. Ha epHOBO-ITOI30JIMCTOM CyIeCYaHOW MMOYBE B BapHaHTaX ¢ OPraHOMUHEPAIBHON
CUCTEMOI yJIOoOpeHHsI OCEHHEe BHECEHHE KOMIICHCHPYIOMIEH 03kl a30Ta (B BHIE KapOaMHuaa) MO W3-
MEJIBYEHHON COJIOME IIPEIIECTBEHHHKA B MISTHIIOIILHOM CEBOOOOPOTE HE 00ECIIEUHIIO CYIIECTBEHHOTO
YBEIUYEHUS MPOLYKTUBHOCTH BO3JENIBIBAEMBIX KYIbTyp. OTKa3 OT BHECEHUSI KOMIIEHCUPYIOILEH 1035l
a30Ta Mo cojoMe 00ecrevrsl CHUKEHUE 3aTpaT M, COOTBETCTBEHHO, YBEIMUYCHHE YHCTOrO JI0X0[a Ha
65—79 nmonn/ra u He OKa3all CyIIECTBEHHOT'O BIHMSHUS Ha COIEp)KaHKE TyMyca B IOYBE TI0 CPAaBHEHUIO
C BapHaHTaMHU, IJIe a30T ObLIT BHECEH.

BHecenne ckoppekTHpoBaHHBIX 1103 (ochHOpHBIX M KalWHHBIX ynoOpeHuid ¢ yderom ¢ocdopa
U KaJusi, BBICBOOOXAAIOUINXCSI U3 COJIOMBI ITPEIIECTBEHHUKA, HE IPUBEJIO K CHMXKEHHUIO TPOAYKTHB-
HOCTH CEBO0OOOPOTA IO CPABHEHHIO C IIPUMEHEHNEM IOJTHBIX 1103 hocdopa U Kaus, O3B0 CIKOHO-
muTh 60 KT/Ta 1.B. pocdopa u 360 Kr/ra m.B. Kamus, 9TO 10 IIeHaM Ha yaoopenus Ha 2015 T cocTaBmIO
103 monu/ra, mpu 3TOM coliep)KaHKe MOJBIKHBIX PopM Gocdopa 1 Kajaus B MOYBE OCTABAIOCH HA UC-
XOJITHOM YPOBHE MJIM MMEJO TEHACHIHUIO K YBEIMUYCHHUIO U YBEINYMBAIOCH B BApHAHTaX C BHECCHUEM
skuakoro Haso3a KPC.

Cnucok ucnoJjib30BaHHBIX HCTOYHUKOB

1. Cepas, T. M. Conoma — toxe ynobpenue / T.M. Cepas, E.H. borarsipesa // Benopycckast HuBa. — 2013. — 22 HOs0.
(Ne210). —C. 29-33.

2. Meroauyeckue yKa3aHus [0 yUeTy U IPUMEHEHHIO OpraHudeckux ynoopenuii /. B.B. Jlana [u np.]; MH-T mouBoBen.
u arpoxumuu. — Musck, 2007. — 13 c.

3. CnpaBo4yHass KHHUTa II0 HPOM3BOJACTBY M INPHMEHEHHUIO OpraHmveckux ynobpenumit / mox pex. A.U. Ecbkosa;
BHUIITHOY. — Bnagumup, 2001. — C. 322-326.

4. Kapenun, I' Haubonee nenecoodpasnoe ucrnonb3oBanue coiomsl / I. Kapenun, H. Bononapckas / 3emnenenue. —
1974. — Ne8. - C. 57.

5. Hownoc, A. 1. Ponab pacTUTENbHBIX OCTAaTKOB B IOMOJHEHHH  3aMacoB MuHepanbHoro mnutanus / A.W. JloHoc,
J.H. Kopnynsiny / Arpoxumust. — 1980. — Ne6. — C. 63—69.

6. Bepuuuenxo, JI. FO. BnusiHue COJOMBI Ha ITOYBEHHBIE IPOLECCHI W YpPOXKal CEIbCKOXO3IHCTBEHHBIX KYyIBTYp /
JI.1O. Bepuuuenko, E. H. Mumrycrun // Micrionb30BaHuE CONIOMBI Kak OpraHudeckoro yaroopenus. — M., 1980. — C. 1-7.

7. Yepenanos, I I Ponb mociaeyOOpoYHBIX OCTATKOB B TIOUBO3AMIMTHOM 3emuteenun: 003op. nadopwm. / I.I. YepenaHos /
BHUUNT3Uarponpom. — M., 1991. - 52 c.

8. BbICBOOOXKIEHNE HIIEMEHTOB MUTAHMS MPU 3a/ieJIKe COJIOMBI B JIEPHOBO-TIO/I30IMCThIC MTOYBBI B 3aBUCUMOCTH OT €€
BHJIOBOTO cocTaBa u yaoopenus azotroM / T. M. Cepas [u ap.]// Arpoxumus. — 2013. — Ne3. — C. 70-77.

9. Jlana, B. B. llpumenenne ynoOpeHuii u kadectBo ypoxkas / B.B. Jlama, B.H. bocak; H-T mouBoBen. M arpoXuMmuu
HAH benapycu. — Munck, 2006. — C. 115-117.

10. MeTtoauka pacuera OanaHca JJIEMEHTOB. MHUTaHWs B 3emienenun Pecny6nuku Bemapycs / B.B.Jlama [u np.;
WH-T mouBoBea. u arpoxuMuu. — MuHck: benopyc. Hayu. uH-T BHepeHus HOBbIX Gopm xo3-uus B AIIK, 2007. — 24 c.

11. Meroayka onpeaeneHns arpOHOMHUECKOH 1 SKOHOMHUYECKOH 3(p(heKTHBHOCTH MUHEPAIBHBIX 1 OPraHUYECKUX YI0-
opennii / 1. M. bornesuu [u np.]. — Munuck: Ma-T mouBoBen. un arpoxumun, 2010. — 24 c.

12. Pycaxosa, Y. B. Bocripon3BOACTBO TIIOOPOIUS TIOYB Ha OCHOBE MCIOIB30BaHUS BO3OOHOBIIIEMBIX OHOpECYpCoB /
W.B. Pycaxosa // Arpoxum. Bect. — 2013. ~ Ne4. — C. 7-12.

Hocmynuna 6 peoaxyuro 12.01.2016





