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3®OEKTUBHOCTb KOMILIEKCHBIX NPK-YIOBPEHUMI, IIOJTYYAEMBIX
N3 KOHBEPCUOHHBIX HIEJTOKOB ITPOU3BOACTBA CYJIb®ATA KAJIUA

AHHOTanus: BajkHoe 3HaueHHe IS CEIHCKOXO3SHCTBEHHOTO IIPOM3BOJICTBA UMECT HCIIOIb30BaHHE OE30TXOMHOH Tex-
HOJIOTHH TMOTy4YeHUs OECXJIOPHBIX yaoOpeHnil (cyabdara Kaaus) U yTHIM3alns )KUIKAX OTXOI0B (KOHBEPCHOHHBIX HIETOKOB
IPOU3BOACTBA Cynb(ara Kauus) AJs MOJyUYCSHUs! IOMOJHUTEIbHOW IPOAYKLIUY (PAa3IMYHBIX MAPOK KOMIUICKCHBIX yI00peHHi
Ha UX OCHOBE), YTO MO3BOJISIET CHU3HUTH CE0ECTOMMOCTD PACTEHHEBOAUYECKOH MPOAYKINHU. B cTaTbe MpHBENCHBI pe3yIbTaThl
WCCIIEOBAHUH 10 TOMYYEHHIO M arpoXxuMudeckoit a¢gdexruBHOCTH KOoMIulekcHOro NPK-ynobpenns mapku 16-10-16, momy-
YEHHOTO0 Ha OCHOBE KOHBEPCHOHHBIX IIEJIOKOB MPOM3BOACTBA Cylb(aTa Kaaus U ammodoca. YIoOpeHHe MoyyeHO METOIOM
HU3KOTEMIEPATyPHON KOHBEPCHH XJIOPHCTOTO KAJIHs CyIb(aTOM - aMMOHHS, YTO IT03BOJISIET IOMyYUTH OECXJIOpHOE YHOOpeHUE
(cynmbdar kanusa) U OpraHU30BaTh MPOIECC MePepadOTKHI KOHBEPCHOHHBIX IIEIOKOB IS MONYYeHHs ITHPOKOH JINHEHKH KOM-
IUIeKCHBIX YIOOpEHUil, B TOM YHucie U uccieayemMoii Mapku. Onpenenena arpoxumudeckas dpdextuBHocTs NPK-ynobpenns
(mapka 16-10-16) mpu BO3/I€IBIBAHUY OBOLIHEIX KYJIBTYD (MOPKOBH, KaITyCTHI, JIyKa) Ha JEPHOBO-TIO30JINCTON PBIXJIOCYIIeCUa-
HOH MoYBe. YCTaHOBJIECHO, YTO IPUMEHEHHE a30THO-(POCPOpHO-KaATHIHHOTO ynoOpeHus Mapku 16-10-16 B 5KBHBaJICHTHBIX 103aX
CO CTaHJAPTHBIMH YI0OpeHus MU (kapbamuom, cyrnepdocharoM aMMOHN3UPOBAHHBIM, KaJIHEM XJIOPUCTBIM T'PaHYJIMPOBaH-
HBIM) IIPH BO3/ICJIBIBAHIH OBOIIHBIX KYJIBTYp 00ECIeUnBacT ypoxKaifHOCTh MOPKOBH, KAaIlyCThI M JTyKa Ha YPOBHE dTaJIOHa (CTaH-
JapTHBIE ynoOpeHns) 6e3 CyIeCTBEHHBIX H3MEHEHHI KauecTBa MPOAYKIINN, OTMEUACTCS JTUIIb TEHACHIUS yBETUYCHHS COMIep-
JKaHUs caXxapoB M CHW)KEHHUS COJep)KaHUs HUTpaToB B npoxykiuu. KommiuekcHoe NPK-ynoOpenne mapku 16-10-16 BHeceHO
B «['ocymapCTBEeHHEIH peecTp CPeCTB 3AIIUTHI PACTEHUH 1 yI00pEeHNH, pa3peleHHbIX K IPIMEHEHHIO Ha TeppuTopuu Pecmry-
6mmxu bemapyce» 1 pasperieHo A MPUMEHEHHsSI B ar POIPOMBIIITIEHHOM KOMILIEKCE U AJIs1 PO3HUYHON MTPOJAXKH HACEICHHIO.

KuroueBble ci10Ba: Ipon3BOCTBO CyIb(ara Kajius, KOHBEPCUOHHBIE IIEJIOKH IIPOU3BOJICTBA CyJb(haTa Kanus, XUMHUe-
CKHHI COCTaB KOHBEPCHOHHBIX COPOCOBEIX IIEJIOKOB, KapOaMul, aMM0o(oc, XJTOPUCTEIH Kauiil, HOBbIC (POPMBI KOMILIEKCHBIX
ynoopenuii, mapka 16-10-16, cenbcKOX035HCTBEHHBIE KYIBTYPbI, MOPKOBB, KallycTa, TyK, ypPOKallHOCTh, KAYECTBO MPOAYK-
LIUH, COZIEPIKAHNE CYyXOro BEILECTBA, PACTBOPUMBIX CaXapoB, HUTPATOB, BUTaMuHa C, 3016l M KJIETYATKH
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EFFICIENCY OF COMPLEX NPK FERTILIZERS OBTAINED FROM CONVERSION ALKALINE SOLUTION
AT POTASSIUM SULPHATE PRODUCTION

Abstract: Waste-free technology for producing chlorine-free fertilizers (potassium sulphate) and recycling liquid wastes
(conversion liquors of potassium sulphate production) for obtaining additional products (various grades of complex fertiliz-
ers based on them) allowing to reduce price cost of plant production is vital for agricultural production. The paper dwells on
results of studies on production and agrochemical efficiency of complex NPK fertilizer of 16-10-16 grade obtained based on
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conversion alkaline solution at potassium sulfate and ammophos production. Fertilizer is obtained by method of low-tem-
perature conversion of potassium chloride with ammonium sulfate. It allows to obtain chlorine-free fertilizer (potassium
sulfate) and arrange processing of conversion alkaline solution to obtain a wide range of complex fertilizers, including the
experimental brand. Agrochemical efficiency of NPK fertilizer (16-10-16 grade) during cultivation of vegetable crops (carrot,
cabbage, onion) on sod-podzolic loose soil was determined. It was determined that nitrogen-phosphorus-potassium fertilizer
of 16-10-16 brand in equivalent doses with standard solids (urea, ammoniated superphosphate, granulated potassium chloride)
during cultivation of vegetable crops provides yield of carrot, cabbage and onion at the level of the standard (standard solids)
with no significant changes in product quality, there is only a tendency to increase of sugar and reduction of nitrate content in
products. The complex NPK-fertilizer of 16-10-16 brand has been recorded in the “State Register of Plant Protection Products
and Fertilizers Allowed on the Territory of the Republic of Belarus” and is allowed to be used at agro-industrial complex and
for retail sale.

Keywords: production of potassium sulfate, conversion alkaline solution at potassium sulfate production, chemical
composition of conversion waste alkaline solution, urea, ammophos, potassium chloride, new forms of complex fertilizers,
16-10-16 grade, agricultural crops, carrot, cabbage, onion, yield, product quality, content of dry matter, soluble sugars, ni-
trates, vitamin C, ash and fiber
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Jnst OONBIIMHCTBA CENIbCKOXO3UCTBEHHBIX KYJIBTYP XJOPHUCTBHIM KalHil SBISETCS MPUEMIIEMOR
¢dopmoii 1 Hanbosiee AeeBbIM KOHIICHTPUPOBAHHBIM KaJIHHHBIM yoOpeHreM. M3BecTHO, 4TO Ha TiIH-
HUCTBIX 1 JISTKOCYTIIMHUCTBIX [TOYBaX HAOIIOAAETCSl CHIIBHO BhIpaskeHHasi COPOLUs KaJInsl TITMHUCTHIMH
MHUHepaJaMH I04YB, YTO 00yciaBiInBaeT c1adoe ero nepeJBUKEHNE 1 BBIMbIBAaHUE BHU3 MO MPO(UIIIO,
UCKJIIOUCHHE COCTABIISIIOT ITOYBBI JIETKOTO IPAHYJIOMETPHYECKOrO COCTaBa (IecyaHble U CyllecyaHble),
U3 KOTOPBIX MOTEpU Kajus NpPH BbIMBIBAHUM 3HauuTedbHbIC [1—8]. Ilo MaHHBIM JIM3UMETPUUECKUX
uccneaoBanuii MHCTUTYTa TOYBOBEAEHUST W arpoxumMuu HammonanbHOM akajneMuu Hayk benapycu,
cpenneronosbie (1981-2015 rr.) motepu kanus (8 nepeciére va K O) npu BeimbiBanuu u3 cnos 1,0—
1,5 M JepHOBO-TIOA30IUCTHIX JIETKOCYTIMHUCTHIX IT0YB (Pa3BUBAIOIINXCS HA MOITHBIX JIECCOBUJTHBIX
CYTIIMHKAX, JIETKOCYTJINHUCTHIX, MOACTHIIAEMbIX MOPEHHBIMH CYTJIMHKAMU FJIH TIECKaMU), HAXOAHMIINCh
B mipezienax 6,7—12,7 xr/ra; peIXJI0CyIeCUaHbIX, TIOICTHIAEMBIX PHIXJIBIMHU TTeCKaMu — 32,5 Kr/ra u rnec-
yanbix — 47,6 kr/ra; xyuopa — 14,7-25,6, 25,3 n.26,4 Kr/ra COOTBETCTBEHHO [8].

MHorue ydyeHble CUMTaIOT, 4YTO Oounbliias gacTh xjopa (Cl), mocTymaromero ¢ XJIopcoaepxKaiuamMu
KalTMHHBIMU yIOOPEHHUSIMH OCEHBIO, TIPH TIPOMBIBHOM BOJAHOM PEKHMME BBIMBIBACTCS M3 KOpHEOOWTa-
emoro ciyod no4B. OTHAKO yCTAHOBJIEHO, YTO 3HAYUTEJILHOE KOJMYECTBO XJIOpa HAKaIlJIMBAETCs B MOY-
BEHHOH TOJIIIIE, KOHIEHTPUPYACH, kKaK N HUTpathl, B cioe 40—120 cm [3, 4]. [Ipn nnutensHOM BHECEHUH
B CEBOOOOPOTAX XJIOPUCTOIO KaJIUs €XKErolHO MOXKET HAOIIONAThCs OTPULATEIBHOE €ro BIUSHUE Ha
MPONYKTUBHOCTh OTAEJIBHBIX CEIbCKOXO3IHCTBEHHBIX KYNBTYP (KapTodes, rpeuynxH, JIbHa, KyKypy3bl,
03MMBIX 3€PHOBBIX KYJBTY], Tabaka, BAHOIpaaa, UTPYCOBBIX, Yasi, Koe, ToMaToB, [IBETOB).

B nociennee necsaTuieTE B CBA3M ¢ MHTEHCU(DMKALIMEH CEIbCKOTO X0341CTBA HAOJII0NAETCs TIOBBI-
LIEHUE UHTEpeca K cynb(haTy Kajlns, 4YTO BBIPAXKaeTCsl B POCTE €ro Mpou3BoACTBa. M3 cylecTByomux
METOZIOB IIOJIyueHHs Cyiib(aTa Kayus (BBICOKOTEMIIEpaTypHasi KOHBEPCHS XJIOPUCTOrO Kajlusl CEpHOM
KHUCIIOTOH, KOHBEPCHSI XJIOPUCTOTO Kalus CyiIh(paTOM HATPHUS WM aMMOHHS) B Ka4yeCTBE OCHOBHOTO
HaMH PacCMOTPEH METO/I HU3KOTEMIIEPATy PHOW KOHBEPCHUHU XJIOPHCTOT'O Kallusl CyIb(paToM aMMOHHUSI.

KonBepcust X10pucTOro Kaius cyabpaToM aMMOHUSI OITUCHIBACTCS ypaBHEHHEM peakiinu, 00001a-
OLIEM IMPOLIECCHI, TPOUCXOSIINE B IBYXCTAIUHHOM ITPOU3BOJICTBEHHOM IUKJIE:

2KC1 + (NH,),SO, = K,SO, + 2NH,Cl

[pornece nmonydenus cyinbdara Kajaus BKIOUACT B ceOs CICAYIONINE CTaIUN:

I = TIpuTOTORIIEHNE PACTBOPOB XJIOPHCTOTO KATHS U CyIh(haTa aMMOHHS C 3aJaHHOW MacCOBOM J0JIeH;
II = koHBepcus ¢ moMy4YeHHeM JABOWHOM conn cynbdara ammonust u cynbdara xanus (I cragus);

III — xouBepcus ¢ monmyueHueM cyibdara kamus (11 cragus);

IV — cymika cynbdara Kanms;

V — ckIagupoBaHue U XpaHEHUE ChIPhSl 1 TOTOBOTO MPOYKTA.
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[Ipu aTOM TIpM TIpoM3BOACTBE Cyib(dara Kamus Ha 1 T 1eneBoro mpomykra obpasyercs ~4,2 KOH-
BEPCUOHHBIX COPOCOBBIX IEI0KOB, Wik ~ 1,28 T NK-ynoOpeHus (B mepecueTe Ha CyXO€ BEIIECTBO).
B tabmn. 1 mpencraBieH XUMHUYIECKAA COCTaB KOHBEPCHOHHBIX COPOCOBBIX IIEJIOKOB.

Ta6numnma 1. XuMHYeCKHIi COCTAB KOHBEPCHOHHBIX COPOCOBBIX LIEI0KOB, % Macc.
Table 1. Chemical composition of conversion waste alkaline solution, % wt.

WouHbI cocTaB ConeBoii coctas
K | Na | NH S0? cl H,0 K,SO, NH,CI KCl (NH,),S0,
5,3 0,5 6,7 2,9 16,5 68,0 5,2 20,0 6,8 -

Juist oneHku mepcnekTuB peanuzanuu NK-ynoOpeHusi, mpou3BOAUMOr0 H3.LIEJ0Ka, HEOOXOANMO
VYUTHIBATh, YTO JaHHOE yI0OpEeHNE NMEEeT HeOIaronpusaTHEIN coileBoii cocTaB. Cyxol ocTaTok cOpo-
COBBIX III€JIOKOB B OCHOBHOM IIPEJCTaBJIEH XJIOPHAOM aMMOHMS — HU3KOKAYeCTBEHHBIM a30THBIM YJI0-
OpeHMEeM ¢ BBICOKOW (PU3UOJIOTHUECKON KUCIOTHOCTHIO M OOIBIIIM COACPKaHUEM XJI0pa.

Bo3moskHBIE TOTpEOUTENN — BiIaJeIblbl HACBHIIEHHBIX (OCHOPOM CEITbCKOXO3SIMCTBEHHBIX 3€MEb
B EBpore. Kpome TOro, M3BeCTHO, YTO XJIOPUI aMMOHHS UCIIOJIB3YETCS. IIPH BBIPAIMBAHUN prca', 3T,
0€3yCIIOBHO, paclIupseT reorpaduro peaau3anuu Takux yapoopenuii (Beetnam, Unnus, Kuraii, Anonus).

[lockonbKy mepcrnekTuBa npoaaxu komruiekcHoro NK-ymoOpenns Ha 6a3e Xjopuaa aMMOHUS TIOKa
HEJIOCTAaTOYHO M3y4eHa, HauOoJiee peaibHBIM BApHAHTOM SBIISETCS BBIITYCK KOMIIJIEKCHBIX yI00pEHUI
3a CYeT pacCIIMpPEHUS JHaa30Ha COOTHOIICHUsS a30Ta U KaJus MyTeM KOPPEKTUPOBKHU COCTaBa BBEJIE-
HUEM JIONOJIHUTEIBHBIX KOMIIOHEHTOB, B TOM 4uciie U (hocdopconepxamux (ammodoca), odecrieurnBa-
IOLINX XOpoure GU3NKO-XUMUYEeCcKHe CBOHCTBa [9].

KommiekcHple MUHEpaIbHBIE YIOOPEHUS — 3TO yI0OpPEeHHs, KOTOPBIE COAepIKAT JBa UIIN TPHU dJe-
MeHTa MUTaHu (a30T, pocdop, kanuii). B ux coctaB MOryT BXOAUTH U APYTHE AIEMEHTHI (Cepa, HaTpuil,
MarHui, MUKpo3JeMeHThl). [IpenMyiecTBa KOMIJIEKCHBIX YOOPEHU TIepe]] OMHOCTOPOHHUMHU: yI0-
OpeHHS MOTYT CoZiepKaTh 0ojiee BHICOKYIO KOHLEHTPALIMIO MUTATEIBHBIX BEIIECTB, YTO CIIOCOOCTBYET
JTyqIIeMy 0OecTiedeHHI0 pacTeHNH HEOOXOAMMBIMHE QJIEMEHTAMH, CHIKAIOTCSA 3aTPaThl Ha MEPEBO3KY,
xpanenue u BHeceHue (Ha 10—11 % TpaTuTCsl MEHBIIE CPEACTB), 00CCIICUMBACTCS PABHOMEPHOCTh MX
BHECEHUS, TIOBHINIACTCS YPOKAHHOCTh U KAYECTBO MPOAYKITNH, OT/Aa49a OT yIOOPEHHH IPH BO3/IETbIBA-
HUH CEeJIbCKOXO3IUCTBEHHBIX KyJIbTYp 1 oTHada ot 1 kr NPK B nesom? [10-16].

Lens uccienoBanus — N3y4eHHUE arpOXUMHIECKON 3(h(hEeKTHBHOCTH UCTIONH30BAHU ST KOMILIEKCHOTO
NPK-ynobpenus mapku N, P K ., 101y4aeMoro Ha 0CHOBE KOHBEPCHOHHBIX ILEJIOKOB IPOU3BOICTBA
cynbdara Kanus U aMmModoca MPpHU BO3ACIBIBAHUN OBOLIHBIX KYJIbTYp (MOPKOBH, KaIllyCThl, JyKa) Ha
JI€PHOBO-TIOA30IUCTHIX TOYBAX.

MarepuaJsl 1 MeToAbI Hccaeg0BaHusA. OOBEKTHI HCCIEIOBAHUI: OBOIIHBIC KYJIbTYPBl — MOPKOBb,
Kamycra, JIyK, JIePHOBO-TIO/I30MHCTAas PHIXJIOCyTiecuanas mousa. lIpeameT muccienoBaHnii — KOMILJIEKC-
HOE a30THO-(pocdopHo-Kanuiinoe ynodpenne mapku N, P, K - ¢ MaccoBoil joneli mUTaTeNnbHbIX KOM-
noneHToB: N — 16+1 %; P,O, — 10+1 %; K O — 16+1 %. Ynobpenue npeacrapiaseT coO0H MOPOIIOK
Ceporo IBeTa.

UccnenoBanus mo arpoxumudeckoit 3pPpeKTHBHOCTH yI0OpEHUS TTPOBOIUIIN HA JEPHOBO-TIOA30IIH-
CTOM pBIXJIOCYyTIecUaHol ouse B (hepmepckom xossiicTse «I'opu3onT» MocToBckoro paiiona I'pogHen-
CKOH 0011acTH (MOPKOBB, KalycTa, JyK). [TaXoTHbIH rOpu30HT (4 ) XapakTepu30BaJICs CIENYOIMMH
arpoXMMHUYECKIMU TTOKa3aTeNIsIMU:

! Topoxunii, H. M. Arpoxumus : yue6. nocodue. Kues : Boimr. mk., 1990. 288 c.

2 Vnobpenus u ux coiicta / U. Y. Mapuyk [u ap.]. M. : EBpoXum Arpocets, 2011. 350 c.; KomruiekcHbie ya1o0peHus :
crpaB. iocodue / ox pen. B.I. Muneesa. 2-e u3n. M. : Arponpomuszaar, 1986. 252 c.; Kamacun C. M. KomruekcHsie yno-
Openns / Arpoxumus : yueOuuk / W.P. Bunpadaym [m np.]. 2-e u3z., gomn. u nepepad. Munck, 2001. I'm. 10. C. 188-192;
CoBpemMenHble pecypcocOeperaroniue TeXHOJIOTHN TPOU3BOJICTBA PACTEHHEBOAUECKOH mpoaykunun B bemapycu: c6. Hayd.
matepuainoB / Hau. akan. Hayk Benapycu, Hayu.-mpakt. nentp Ham. akazn. mayk Bernapycu mo 3emuenenuio. 2-e u3f., I0M.
u nepepabd. Munck : UBI[ Munduna, 2007. 447 c.; [IpumeHeHne HOBBIX (OPM KOMIUICKCHBIX YJIOOpPEHUH 10J OCHOBHBIC
CeNIbCKOXO3SIHCTBEHHBIE KYIbTYpHI : pekomenaannu / I B. [Tuporosckas [u ap.] ; H-T HouBOBEIEHUS N arpOXUMHH. MHHCK :
[6. m.], 2011. 46 c.; CnpaBounux arpoxumuka / B.B. Jlana [u ap.] ; Han. akan. mayk benapycu, MH-T moYBOBeIeHHS M ar pOXH-
muu ; pen. B.B. Jlana. Musnck : benopyc. Hayxka, 2007. 390 c.
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1) 6 onbime ¢ moprosvio: copepxanne rymyca — 1,53 %, pH, ., — 7,30, P O, (mo Kupcanosy) — 548
u K O — 344 mr/kr noussl, CaO — 1424 u MgO — 189 mr/kr noussl, 6opa — 0,65, meau — 1,60, nnnka —
3,60, mapranmna — 1,6 MI/KT TIOYBHI,

2) kanycmou: conepxaunue rymyca — 1,53 %, pH, ., — 7,30, P,O, (no Kupcanosy) — 548 u KO —
320 mr/kr mouBkl, CaO — 1551 u MgO — 143 mr/kr noussl, cepsl — 11,90, 6opa — 0,73, mexu — 3,70, unH-
ka — 14,90, maprania — 2,0 MI/KT [TOYBBI,

3) nyxom: conepxanue rymyca — 1,32 %, pH, ,— 6,80, P O, (mo Kupcanosy) — 560 n K, O.= 399 mr/kr
nouBsl, CaO — 1882 u MgO — 167 mr/kr noussl, cepsl — 6,40, 6opa — 0,63, meau — 2,20, ninuka — 4,50,
MapraHia — 2,2 MI/KT OYBBIL

BakHeHmum ycoBUEM TIOJTYYEHUS JIOCTOBEPHBIX PE3yJIbTaTOB TPH MPOBEJICHUH TOJICBBIX U MPO-
M3BOJICTBEHHBIX OIBITOB SIBJISICTCS! BBITIOJIHEHUE Ha BCEX MOBTOPEHUSX B ONBITAaX BCEro o0bEMa arpo-
TEXHUIECKUX paboT. Bce paboThl o 00paboTKe MOYBKI, CEBY, YXOIY 3a IIOCEBAMU BEITIOHSIN B ONITH-
MaJIbHBIE CPOKH (C y4eTOM MeTeoposiornyeckux ycnoBuid 2017-2018 rr.) u B Te4CHUE OJJHOTO JTHA.

ATpOTEXHHKa BO3JICNBIBAHUS CEIBCKOXO3SIICTBEHHBIX KYJIBTYP B OINBITAX — OOMIETIPUHSATAS IS
Pecniy6onuku benapycn’.

Yxox 3a moceBamu (00pabOTKY IMOCEBOB MPOTHB COPHSKOB, BpeIUTENCH W-00J1e3HeH) TPOBOIUITH Pa3-
PELICHHBIMY IIpenapaTaMu, KOTOpbie BHECEHBI B «[ 0CyJapCTBEHHBIN PEECTp CPENCTB 3alIUThl pACTCHUH
(MeCTHIMIOB) U yI0OPEHUiA, pa3pelIeHHBIX K IPUMEHEHHIO Ha TeppuTopru Pecryomuku bemapyce»*:

1) ¢ moproswio: iepBast 00paboTKa TepOUIIOM POTHUB copHsikoB [e3arapn (1,0 n/ra) + Peiicep
(0,5 n/ra) — mo Bcxomos, 05.05.2018 r.; BTOpass obpabortka repounumom [ezarapn (0,5 n/ra) + Peii-
cep (0,3 a/ra) — uepe3 10 aHeit mocne nepBoit 06padoTku, 15.05.2018 r.; oOpadoTka Drozunan dopre
(0,75 n/ra) — 21.06.2018 r.; mopeNSTHOUHBIN yueT u yOopka ypoxas ¢ 0TOOpoM 00pasLioB Ha ompezese-
HHe TToKa3aTesel kagecTBa mpoaykiuu — 23.08.2018 r.;

2) ¢ kanycmoii: oopabotka repounuaom bytuzan 400 (1,5 n/ra) — 28.04.2018 r.; WHCEKTHUIHU-
nom Axremmuk (0,6 ni/ra) — 24.05.2018 .; mogkopmka azorom N, — 07.06.2018 r.; mogkopMka a3oTom
N,,(KAC) — 23.06.2018 .; o6paboTka nncekrunuaom Axrenuk (0,6 n/ra) + Iupudomuc (0,2 n/ra) —
30.06.2018 r.;

3) ¢ aykom: obpaboTrka repourugom Cromn npodeccuonan (1,5 yi/ra) — 15.03.2018 r.; repOuiuiom
I'OAJI 2E (0,3 n/ra) — 24.05.2018 r.; pynruunnom Pugomun l'ong ML (2,0 xr/ra) — 28.06.2018 r.; gpyn-
runuaoM Tanoc (0,6 kr/ra) — 14.07.2018 1. u pysrunumaom uran Heo-tek (2,0 kr/ra) — 22.07.2018 .

ArpoxuMuuecKkre UCTBITaHUS d(H(OEKTUBHOCTH KOMIUIEKCHOTO YAOOpPEHHUS MPOBOAMIIA COTIIACHO
CYIIECTBYIOIIMM METOMKAM IO 3aKJIa/IKE TIOJIEBbIX OMBITOB U METOINYECKUM yKa3aHHSIM T10 TIPOBE/Ie-
HUIO PETUCTPALMOHHBIX UCTIBITAHUH MaKpO-, MUKPOYAOOPEHUH U PETyIsITOPOB pOCTa PaCTEHUH B I10-
CeBax CEJIbCKOXO3IMCTBCHHBIX KYIBTYP B PecriyOnuke benmapyce’.

[louBennsle 0Opa3Lbl OTOMPAH B TIOJIEBBIX OMBITaX U3 NaXOTHOIO FTOPU30HTA TOYBbI; B HUX OIpe-
JIEJSUTH M3ydaeMble TOKas3aTelld CIEAYIIMMHA MeToAaMu: Tymyc — o merony M. B. Tropuna B Mo-
nupukanun [IUHAO (IOCT 26213-84); oOMeHHyr0 KHCIOTHOCTH (PH ) — NOTEHIMOMETPUYECKUH
(I'OCT 26483-85); conepxxanue noaBmxHoro docdopa — no KupcanoBy Ha (poTosnexTpokomoprme-
tpe (FOCT 26207-84); conepkaHre MOABMIKHOTO Kajus — o KupcaHoBy Ha TulaMeHHOM (OTOMETpe
(I'OCT 280207-84); xanplluii 1 MarHuii — Ha aTOMHO-a0COPOIIMOHHOM CHEKTpodoTOMETpe; 0TOOp
po6 — FOCT 26483-85.

> CrpaBouHuK arpoxumuka / B.B. Jlana [u ap.] ; Han. akan. Hayk Benapycu, VH-T OYBOBECHHS M arPOXUMHH ; PEI.
B.B. Jlana. Munck : benopyc. nayka, 2007. 390 c.; Kykpem C.I1. MecTopoXIeHHS KaIUHHBIX COJIeH, CIIOCOOBI MOy YeHUS,
COCTaB M CBOMCTBA KaJIMHHBIX yAOOpeHUi / ATrpoXuMHs : yU4eOHHK. 2-¢ H31., oM. U mepepad. MuHck, 2001. I'm. 7, § 4.
C. 166—-168; CoBpeMeHHbIe TeXHOJIOTHH B oBomieBoacTBe / A. A. AyTtko [u ap.] / Hau. akazn. nayk Benapycu, H-T oBomieBo-
cTBa ; moa ped. A« A. Aytko. Munck : benapyc. HaByka, 2012. 490 c.

4 TocyiapCTBEHHBIH PEECTpP CPEACTB 3AIUTHI PACTCHHH U YIO0OPCHUI, pa3pellieHHbIX K IPUMCHECHHIO HA TEPPUTOPHU
Pecrry6muxm bemapycs / M-Bo cen. x03-Ba u npogoBonbeTBUs Pecn. Bemapycs, [71. roc. HHCTIEKIns 10 ceMEHOBOJICTBY, Ka-
paHTHUHY U 3aIIKTe pacTeHuil ; coct.: A. B. [TuckyH [u np.]. MuHck : [6. 1], 2017. 687 c.

> MeTonuueckne yKkasaHHs 10 MPOBEICHUIO PETUCTPALMOHHBIX UCIIBITAHUH MaKpO-, MUKPOYJIOOPEHHUH U PEryisTOpoB
pocTa pacTeHHil B IoceBax CEeNbCKOXO3sHCTBEHHBIX KynbTyp B Pecnybinke Bemapycs : meron. ykaszanust / Hayd.-npakr.
ueHtp Ham. akazn. nHayk no 3emiuenenuto, UH-T nmouBoBeqeHus: U arpoxumuu ; coct.. B.B. Jlana, M.B. Pak, C. A. Turosa.
Munck : [6. 1.], 2008. 34 c.; HocnexoB b. A. MeToauka noieBoro omnbITa (C OCHOBAMHU CTaTHCTHYECKOIT 00paboTKHU pe3yibTa-
TOB HCCIIEOBAHU) : y4eOHUK. 4-¢ u31., mepepad. u gom. M. : Komoc, 1979. 416 c.



290 Proceedings of the National Academy of Sciences of Belarus, agrarian series, 2019, vol. 57, no. 3, pp. 286296

OTOO0p pacTUTETBHBIX 00Pa3oOB (OCHOBHON M TIOOOYHOM MPOMYKITNH) U UX aHAJIU3 TTPOBOIUIIN CO-
riacHo cyiectBytouM ['OCT u OCT: ot6op npod — FOCT 18 691-83; onpenencuue azora, hocdopa,
KaJIns, KaJdblHsl, MATHUS TTOCIIE MOKPOTO 030JI€HHUS (CMEChIO CEPHOW KUCIIOTHI U MEPEKUCH BOAOPOA)
obmenpunaTeiMi Metogamu: a3oT — [OCT 13496.4-93 1. 2; pocdop — ciekrpodoToMeTpUUIECKH; Ka-
N — Ha ToTaMeHHOM (oToMeTpe; Kanpiuii — 'OCT 26 570-95; marauii — 'OCT 30502-97, Ha-aToMHO-
a7COpOLIMOHHOM CIIEKTPO(OTOMETPE; CYyX0€ BELIECTBO — BECOBBIM METOIOM.

I'maporepmuueckuii kodppunment (I'TK) ompenensmm mo dopmyne I.T. CensuunoBa: ['TK =
(ZX-10)/XT, rne XX — cymma ocaJkoB 3a nepuox; 7 — cyMMa MOJOKHUTEIbHBIX TEMIIEPATY P BO3IyXa
3a TOT K€ TIepHUO/I.

Temneparypa Bo3myxa, KOTHUECTBO BhIMaBIInX arMochepusix ocagkoB u ['TK (¢ ampens no cen-
Ts16pb 2017 1 2018 TT.) B hepmepckom xo3siicTBe «l opu3oHT» MocToBCKOTO parioHa ["pomHeHCKoN 00-
JIACTH NPUBEICHBI B Ta0MI. 2.

Tab6numnoma 2. CyMMma HOJI0KUTENLHBIX TEMIEPATyP BO3AyXa, KOJHYECTBO AaTMOC(HEPHBIX 0CAIKOB
M rUApoTepMuYecKuii KOd(PPUIHEHT 32 NePHO anpeib—CeHTAOpDb, pepMepckoe X03sicTBO «[ 0OpH30OHTY,
MocToBckuii paiion, I'ponnenckast o6;1acts, 2017-2018 rr.

Table 2. Sumof positive air temperature, rainfall values and hydrothermal coefficient for the period
of April-September, farm Gorizont, Mosty district, Grodno region, 2017-2018

Iokasatenn Anpens Mait Hionp Hions Asrycr CentsGps | 3aTV-IX mecsupl
2017 .
Ocanku, MM 66,1 27,3 96,5 113,6 59,7 75,8 439,0
T, °C 6,6 13,3 16,9 17,7 18,7 13,9 14,5
Cymma 7> 5-10 °C 198,0 4123 507,0 548,7 579,7 417 26627
I'TK 3,34 0,66 1,90 2,07 1,03 1,82 1,65
2018 e
Ocajiki, MM 44.6 14,9 46,0 202,9 38,3 56,3 403,0
T, °C 11,7 17,3 18,5 20,5 20,1 13,7 17,0
Cymma 7> 10 °C 351,0 536,3 555,0 635,5 623,1 411 3111,9
I'TK 1,27 0,28 0,83 3,19 0,61 1,37 1,30
Cpeonemmnozonemmnee
Ocanku, MM 40,0 70,0 78,0 92,0 67,0 62,0 409,0
T, °C 73 13,2 16,0 18,3 17,4 12,2 14,1
Cymma 7> 5-10 °C 219,0 409,2 480,0 567,3 539,4 366,0 2580,9
I'TK 1,83 1,71 1,63 1,62 1,24 1,69 1,69

AHanu3 Tabj. 2 mokasajl, uToO paclpeieieHHe 0CaJKOB 3a BereTaluoHHbIM nepuog 2017 r. ObLIO
HEPaBHOMEPHBIM: B amperie Beinano 66,1 MM ocankos, unu 165,3 % oT cpeqHEMHOTOIETHETO 3HAYCHUS
(40,0 Mmm), B HIOHE, MIOJIC U CEHTAOPE KOJIMYECTBO aTMOC(EPHBIX OCAIKOB TAK)KE MPEBBIIIATIO CPEeIHE-
MHOTOJIETHHE 3HaueHUs. 3acyluinBble mepuonsl Bererauuun B mMae — 27,3 MM (39,0 % ot HOpMBI)
u B aBrycte — 59,7 MM (89,1 %) B OobIneli cTeneHn oTpa3uiIich Ha (OPMUPOBAHHUH yPOKasi KaITyCThI
Y B MEHBIIEH CTeHeHN — Ha yporkae MopkoBH u ayka. ' TK cocrasmi 1,65, 4To 1mo3BoJIs€T XapaKkTepu30-
BaTh BEreTallMOHHBII MEPHO/ BO3/IENIBIBAHUS OBOLIHBIX KYJIBTYP KaK BJIAXKHBII.

B ycnoBusix 2018 T. ¢ anpens o ceHTI0pb Bbinano 403 MM aTMoc(epHBIX 0CaIKOB IIPU CPETHEMHO-
rojetHeit Hopme 409 mm. OnHAKO 3aCyIIITUBBIC IOTOJHBIC YCIOBUS OTMEUAIUCh B Mae (KOJIMYECTBO aT-
Moc(hepHbIX 0caIKoB B 4,7 pa3a HUKE CPEAHEMHOIOJIETHUX), B MIOHE — B 1,7 pasa, aBrycte — B 1,8 pa3sa,
38 HCKTIOYCHUEM HIOJIS, KOT/Ia KOJIMIECTBO aTMOC(EpHBIX 0CaaKoB B0 B 2,2 pa3a (202,9 mm) 60716-
I11e 110 CPAaBHEHHIO CO CPEeTHEMHOT0JIeTHUM 3HaueHueM (92 mm). CpenHemecssaHast TeMIieparypa Bo3ay-
xa 3a nepuof anpenb—ceHTA0ps (IV-IX) Brime Ha 2,9 °C cpenHemHoronetsei, a cymma 7> 10 °C — Ha
531 °C. I'TK m3mensiics no mecsiam ot 0,28 (Maii) 10 3,19 (uroib), a B CpeHEM 3a anpelib—CeHTA0pb
(IV=IX) coctaBua 1,30 (onTUManbHbIH) Tpu cpegHeMHOToIeTHEM — 1,69 (cM. Tabm. 2).
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CTaTuCTHYECKyI0 00pab0TKy pe3yiIbTaToOB MCCIenOBaHUH TpoBoamuIn 1Mo b. A. JloctieXoBy ¢ UCTIONb-
30BaHUEM COOTBETCTBYIOIIMX MPOrpaMM AUCHEPCHOHHOTO aHaIM3a Ha EPCOHAILHOM KOMITBIOTEPE, Hau-
MEHbILIasl CyIIECTBEHHAsI PA3HOCTh PACCYMTHIBAIACH C TIOMOII[BIO KOMIIBIOTEPHOI nporpamMmsbl Excel®.

PesyabraTtel m ux obcyxaenue. DPPeKTUBHOCTH MPUMEHEHHS a30THO-(POCHOPHO-KATHITHOTO
ynobpenns (N, P, K ) npu Bo3nenbiBaHnK OBOLIHBIX KyJIbTYp B ycnousax 2017-2018 rr. npuseeHa
B Tab1. 3-9.

Ypoorcatinocme kopnennooos mopxoeu B ycnoBusix 2017 r. Ha KOHTPOIBHOM BapHaHTe 0e3 yaoope-
HUH cocTaBmia 477 1/ra, B BApHaHTax C yJ00pCHUSIMH HAaXoquiack Ha ypoBHe 611-617 u/ra. [Ipu BHe-
CeHUH a30THO-(pochopHO-KanuiiHoro ynoopenus (Mapka 16-10-16) B noze N, P, K/ yposxkaiiHocTs kop-

90" 56
HETJIOJIOB MOPKOBH ObIJTa Ha yPOBHE MMPUMEHEHHUS CTAaHJAPTHRIX TYKOB (3TaJOH, Bap. I1) (Tadm. 3).

Taonuima 3. YpoxaiiHOCTh KOPHENJIOT0B MOPKOBH HA IEPHOBO-MOA30IUCTON PHIXJIOCYNEeCYAHOM NOYBeE,
(epmepckoe xo3siicTBO «'opu3oHT», MocToBckmii paiion, [poqnenckas 06;1acTh, 2017-2018 rr.

Table 3. Carrotrootyield on sod-podzolic loose soil and sandy soil, farm Gorizont, Mosty district,
Grodno region, 2017-2018

VposxkailHOCTb, 11/Ta IIpubaska, 11/ra
BapuanT onbita
2017 r. 2018 r#* cpenHee K KOHTPOJIIO | K OTaJOHY

I. Kontposns — 6e3 ynoopeHuit 477 524 501 - -
I1. Danon — N, P, K, * (0cHOBHOE BHECEHHE) 613 710 662 161
III. Mcnieiryemoe ynobpenne — N, P, K, * (16-10-16), no3a 1 611 715 663 162 1
IV. Ucneityemoe ynobpenue — N, P K, *# (16-10-16), no3a 2 617 693 655 154 -7
HCP 43,9 66,7 56,5 - -

*Jlo3bl ynoOpennit o Mmopkosb B 2017 r.: stanon — Ny P K - ucmpiryembie ynoopenns — N, P, Ko u N, P K .

**lo3b! nojt MopkoBb B 2018 r.: atanon — N P, K, - ucneiryemsie ynoopenus — N P K u Ny P K

KauecTBO KOpHEMJIONOB MOPKOBHM OLICHUBAJU MO COACPKAHUIO CYXOro BEHIECTBA, HUTPATOB
M pacTBOPUMBIX caxapoB. IIpu BHeCEHHUH a30THO-(HOCHOPHO-KATUHHOTO KOMILIEKCHOI'O YA0OpEHUs
(16-10-16) B 3KBHMBaJICHTHBIX J033aX CO CTAHJAPTHBIMHU TYKaMH COJEPIKAHUE CYXOTO BEIISCTBa KOpPHE-
TIJI0ZI0B MOPKOBH HAaXO/IMJIOCh HAa yPOBHE ATAJIOHHOTO BapHaHTa. AHAJIOTHYHAS 3aKOHOMEPHOCTH OTMe-
YaJiach U MO COJEPKaHUI0 PACTBOPUMBIX caXapoB U HUTpaToB. HabroiaeMblie He3HAUUTEIBHBIC Pa3iTH-
YWsI B OTUX BapHaHTaX HaXOIUJINCH B TIpeAesiax HauMEHBIIEH CYIeCTBEHHOW pa3HUIIHI (Tao. 4).

Tao6numna 4. Iloka3areqn KaueCTBa KOPHEIJIOJA0B MOPKOBH Ha JePHOBO-IO/I30JIUCTOI PHIXJI0CyIecYaHoil
noyse, pepmepckoe xo3siicTBo «'opu3onT», MocToBcKuii paiion, I'pogHenckasn odJaactb, 2017-2018 rr.

Table 4. Qualitative indicators of carrot root on sod-podzolic friable sandy soil, farm Gorizont,
Mosty district, Grodno region, 2017-2018

Coop cyxoro ConepkaHHue HUTPATOB, ConepxaHne pacTBOPUMBIX
BapuanT onbita BEIIECTBA, 1/Ta MTI/KT CBIPOIf MacChl caxapos, “Brix

2017 1. 2018 1. | cpeanee | 2017 2018 . | cpeanee | 2017 T. 2018 1. | cpennee

I. Kontpoub — 6e3 ynoOpeHui 95,4 104,8 | 100,1 66 433 250 8,0 10,1 9,1
II. Dranon — N90P56K90* (OCHOBHOE BHECCHUE) 122,6 | 142,0 | 132,3 107 463 285 8,5 9,9 9,2
III. UcnpiTyemoe yaoOpenre — NQOPS(’KQO"< 122,2 | 143,0 | 132,6 115 449 282 8,4 10,1 9,3

(16-10-16), no3a 1

IV. Mcnipityemoe ynobpenune — N, P oK * 123,4 | 138,6 | 131,0 106 447 277 8,5 10,4 9,5
(16-10-16), no3a 2

HCP, 8,1 10,7 9,5 6,7 41,2 29,5 0,34 | 048 | 0,29

* Hosbl ynobpenni nox Mopkosb B 2017 r.: otanon — Ny P, K, : ncneiryemere yno6bpenus — Ny P, Kj u N, POK .

*% Jlose mox MopkoBb B 2018 T.: aTanon — N, P, K © ucmbiryemsre ynoopenwns — N, P, Ko u N, P K, .

¢ TociexoB b. A. Meroanka MojieBoro ombiTa (C OCHOBAMU CTATHCTHYECKOH 00pabOTKU pe3ylbTaToOB HCCIEIOBAHUI)
y4eOHUK. 4-¢ u3., nepepad. u gom. M. : Komoc, 1979. 416 c.
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CrenyeTr OTMETHUTbh, YTO COAEPIKAHUE caxapa B KOPHEIUIOAaX MOPKOBHU B IOJbI HCCIEIOBAHNUN ObLIO
BbICOKUM (8—14 % — BrIicoKoe). Takske BBISIBJICHA TEHJCHLMS MOBBIMICHUS COACPKaHUS caxapa B KOp-
HETI0ax Tpu 0oJiee BHICOKOM [103€ BHECEHHs KOMIUIEKCHOrO ynoopenus N, P, K, 1o cpaBHeHno
€ Nyo_00Ps0-56K50-90°

Conepxanne HuTpaToB B 2018 1. mpu ybopke 1o 1 ceHTsOpsi ObLIO BO BCEX BapHWaHTaX OIbBITA
BBICOKHMM H JJa)K€ MPEBBIIIAIO0 IpeaeabHo qonyctumyto konnentpanuio (IIJIK). Cornmacuo canurap-
HO-TUTMEHMYECKMM HOpPMAaTHBaM M TpeOOBaHUSAM MO nponoBonbeTBuio, I1JIK o Hutparam ans xop-
HETUIOIOB MOPKOBH MIPH PaHHHUX cpokax yoopku (aBryct) — 400 MI/KT ChIpOTo BeliecTBa, MpH 031
HUX cpokax yOopku (mocie 1 cenrsiops) — 200 mr/kr ceiporo Bemecta. B 2017 r.-ux conepxanue
osu10 HIke [TK.

Ypoorcaiinocmo xanycmor nozoneii no Bapuantam B 2017 1. Haxonunach B npegenax 319—466 u/ra.
[IpubaBka ypoxalHOCTH KOYAaHOB KallyCTbl B BapHUaHTE C HMPUMEHEHHEM HCHBITYEMOro yaoOpeHHus
a30THO-(ochOpHO-KaTUIHHOTO B Pa3HBIX J03aX cocTaBmia oT 1 mo 27 u/ra W ObLTa HEAOCTOBEPHOU
(HCP, = 40,5 n/ra) o cpasuenuto ¢ sranonom. B 2018 r. npu BHECEHHH MCHBITYEMOTO YI00pEHUS
(16-10-16) B pa3HBIX J03aX yPOKaHHOCTh KOUAHOB KamycThl Obliia HUKE Ha 11-18 1/ra mo cpaBHEHUIO
C 3TAJIOHOM (TabuI. 5).

Ta6unwummoma 5 VYpoxaliHOCTb KAMYCTHI MO3HEH HA JePHOBO-MO30JIUCTOH PHIXJI0CYTIeCYAHOI MOYBe,
(depmepckoe xo3siicTBO «I'opusonT», Mocrosckuii paiion, I'pognenckas odaactsb, 2017-2018 rr.

Table 5. Latecabbage yield on sod-podzolic loose sandy soil, farm Gorizont, Mosty district,
Grodno region, 2017-2018

B VYposxkailHOCTS, 11/Ta TIpubaska, /ra
APHANT OMPITa 2017 1. 2018 r.** cpeiHee | K KOHTPOJIO | K 9TallOHY
L. Kontpons (50 1/ra opranmyecknx ypobpennii) + N P K . 319 628 474 - -
II. Oranon — N, P, K . * (cTanaapTHBIE TYKH B IOAKOPMKY) + N 439 770 605 131
II. Ucneityemoe ynoopenne* — Ny P, K/ (mapka 16-10-16) +P K,/ 440 759 600 126 -5
(ocnoBHOE BHECEHHME, n03a 1) + N, (B MOAKOPMKY)
IV. Ucnieityemoe ynobpenue* — N | P K| (mapka 16-10-16) + 466 752 609 135 4
P, K,, (ocHoBHOE BHECEHHE, 032 2) + N, | (B HOXKOPMKY)
HCP 40,5 48,5 31,6 - -

* Jlo3bl ynoOpenuii oy kamrycry B 2017 .
#* Jloser nox xanycty B 2018 r.: Ny P K. (16-10-16) + P, K, (ocHoBHOe BHeceHue, jgo3a 1) + N

N, P K g (16-10-16) + P K. (ocHoBHOE BHeCenue, 1032 1) + N (B TOAKOPMKY).

sora0 (B TIOTIKOPMKY);

50+20

Tab6numma 6. CoiepkaHue HUTPATOB U CAXapOB B KamycTe Mo3/Hell copra Oki1axoma
Ha JIePHOBO-II030JIMCTOH PBIXJI0CYNeCYaHOl MouBe, hepMepckoe Xo3s1iicTBO «'opu30HTY,
MocToBckuii paiion, I'poanenckas o6aacrtb, 2017-2018 rr.

Table 6. Nitratesand sugars level in cabbage of late variety Oklahoma on sod-podzolic loose soil,
farm Gorizont, Mosty district, Grodno region, 2017-2018

C6op cyxoro Conepxanue Conep- Conepanne

. JKaHue BUTA- HUTPATOB, MI/KT
BEIIECTBA, I/Ta caxapa, "Brix
BapuanT oneita muHa C, CBIPOT'O BEIIECTBA
2018 r.,

20171 [ 20181 | 20171 (2018 yier | 20171 | 2018r

L. Kontpoms (50 1/ra opranmyecknx ypobpennii) + N P K . 63,8 | 584 | 6,2 8,0 35,0 609 251

I1. Dranor= Ny P K . * (cTangapTHbIe y100peHus 87,8 | 77,0 6,4 8,1 36,1 311 319

B IOIKOPMKY) + N,

III. UcnpiTyemoe ynoopenue* — N, P_ K, (mapka 16-10-16) + 88,0 | 74,4 6,8 8,0 36,0 291 287

90" 56”790

P, K, (ocHoBHOE BHECEHHE, 032 1) + N, (B MOKKOPMKY)

IV. Ucnibityemoe ynobpenue* — N | P K| (mapka 16-10-16) + 93,2 | 72,9 6,9 8,7 36,2 262 296

P, K,, (ocHoBHOE BHECEHHE, 032 2) + N, | (B HONKOPMKY)

HCP 6,20 | 5,17 | 0,39 | 0,51 2,23 12,9 | 28,2

05
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ConepkaHre HUTPATOB B TOBAPHOM MPOTYKIIMHM KAMyCTHl TO3IHEH B KOHTPOJHHOM BapHaHTE CO-
craBmwio B 2017 r. 609 MI/KT ChIpOl Macchl, B BapuaHTax ¢ yao0peHus MU — oT 262 10 311 Mr/Kr chIpoit
macchl, B 2018 . — 251 u 287-319 MI/KT CBIpOil Macchl COOTBETCTBEHHO. B BapraHTax ¢ HCIBITYEMbIM
ynoOpeHueM a3zoTHO-pochopHO-KanuitHbIM (Mapka 16-10-16) ormeuanocs kak B 2017 r. CHI>KEHHE CO-
JepkaHus HUTPaToB (Ha 20—49 Mr/kr ceipoii Maccsl, win Ha 6,4—15,8 %), Tak u B 2018 . (Ha 2332 MI/KT,
unu 7,2—-10,0 %) 1o cpaBHEHHIO ¢ STAJIOHHBIM BapHaHTOM (CTaHIapTHBIE TykH). ClenyeT TakkKe 0TMe-
THTH, YTO BO BCEX BapHaHTax C BHECEHWEM MUHEPAIBHBIX yao0penuil Ha ¢one 50 T/ra OpraHUYECKUX
yno0peHuit conepkanue HUTparoB He npepbimano [1JIK (400 Mr/kr ceipoii Macchl), 3a HCKIIFOYCHUEM
OpraHu4eckoi cucteMsl ynoopenus (Bap. I, 2017 r.) (tadu. 6).

KadecTBo KO4aHOB KaIycThl OLICHWBAIU M MO COACPIKAHUIO CYXOro BEILIECTBA, caxapa U BUTAMU-
Ha C. [Ipu 5KBUBaJNEHTHBIX /I03aX BHECEHUS CTAaHIAPTHHIX yIOOpEHUH (3TAJIOH) M HCHBITYEMOTO YJI0-
OpeHus B pa3HbIX J103aX CYIMIECTBEHHBIX PA3IMYUi TI0 ITHM ITOKa3aTeNsIM He YCTaHOBIICHO.

VYpoorcatinocme nyxa copma Cynpa Ha NEepHOBO-TIOA30JIUCTON pHIXJOCyIecyaHoi mouse 3a 2017—
2018 rr. B epmepckoM xo3siicTBe «[opu3oHT» MOCTOBCKOTrO paiioHa ['pomHEHCKOW 007aCTH YUUTHI-
Basack B 2017 r. B mosneBoM ombiTe oquH pa3 (17.08.2017 r.), B 2018 1. — aBa pasa, B a3y aKTHBHOTO
Hapactanus 1ykoBuIl (24.07.2018 r.) 1 Ha MoMeHT ybopku (23.08.2018 1.) (Tadmn. 7).

Tab6numa 7. DddexkTuBHOCTH a30THO-(ochopHO-KaaHiiHOro ynoopenus (16-10-16) npu Bo3aeIbIBAHUH
JIYKa B N0JICBBIX ONIBITAX HA JePHOBO-I0/I30JIMCTOI PhIXJI0CcyNecYaHoii nouBe, pepmepckoe xo3siicTBo «['opnu3oHT»,
MocToBckuii paiion, I'poqnenckas o6aacrts, 2017-2018 rr.

Table 7. Efficiency of nitrogen-phosphorus-potassium fertilizer (16-10-16) when cultivating onion in field
experiments on sod-podzolic loosened soil at farm Gorizont, Mosty district, Grodno region, 2017-2018

VYposkailHOCTS, 1i/Ta

Ipubaska,
BapuanT onsita 2017 1. 2018 . u/ra,
wra + x otanony | 24.07.2018 . [23.08.2018 r, | T X >Ta7OHY
L N, P K, (don) 295 - 68,7 192 -
I1. D1anon N, P, K (ocHoBHOE BHecenue) + N, (B MOIKOPMKY) — 368 - 80,2 233 -

0a30BBII BapHAHT

III. UcnpiTyemoe ynodpenne — N
+N,, (B moakopmMKy)

K, (16-10-16, nosa 1) 375 7 83,3 233 0

XOPSO

IV. Ucnbityemoe ynodpenne — N P K, (16-10-16, mo3a 2) 384 16 78,7 228 =5
+N,, (B MOAKOPMKY)
HCP, 28,2 - 59 23,9 -

05

Ha ¢onosom Bapuante (N ,P, K, ) ypoxaiinocts ngyka penyaroro cocrasuia B 2017 1. 295 w/ra, B Ba-
pHaHTax CO CTaHAAPTHBIMU YIOOPEHUSIMH (3TAJIOH) U UCIIBITYEMBIM yaoOpeHueM — oT 368 1o 384 1/ra,
B 2018 1. (Ha MoMeHT yOopku) — 192 u 228-233 1/ra. B BapmanTe ¢ UCHBITyeMbIM a30THO-(hocopHO-
KaJIMAHBIM yI0OpEHUEM TMPH 9KBUBAJIEHTHON J103€ BHECEHHS CO CTaHJapTHRIMH yaoopeHusmu B 2017 1.
OTMEYEHA JIMIIL TEHIEHIUA TOBBILICHUS ypoxkalHOCTH JiyKa (7-16 w/ra) mpu HCP ;= 28,2 i/ra. B 2018 .
3 PEeKTUBHOCTH CTaHJAPTHBIX K UCIIBITYEMOT0 yI00pEHN HaX0AUIach MPUMEPHO Ha OTHOM YPOBHE.

KauectBo nykoBu1 B 2017 r. OlleHHBaIM MO COAEPKAHMIO CYXOr'o BELIECTBA, PACTBOPUMBIX Be-
IECTB, CAXapoB, 30J1bl, KIETYATKH U HUTPATOB (Ta0J1. §). YCTaHOBICHO, UTO IIPY BHECEHUHU HCIIBITYEMO-
ro a30THO-(0ChHOPHO-KATHITHOTO KOMIIEKCHOTO yaoOpenus (Mapka 16-10-16) coop cyxoro BemecTBa
B IIPOJIYKIIMH JIyKa TI0 CPABHEHUIO C ATAJIOHOM yBEJIMUMWIICS Ha 5,8 11/Ta, coplepikaHue caxapoB MOBBICHU-
nock Ha 0,4 %, CHU3MIIOCH cofepkanne HUTpaToB — Ha 10 MI/KT cbiporo BemiecTBa. ConepKaHue 3015l
U KJIETYaTKH B BapHaHTE C UCIBITYEMBIM YIOOPEHHEM W JTaJOHOM OBbLIO B OJUHAKOBBIX Iperelax,
a COoJICPYKAHHUE PAaCTBOPUMBIX CyXHX BEILECTB CHU3MIOCH Ha 0,7 %.

KauectBo nyka B ycnoBusix 2018 . oueHuBaIu o copepkaHuio caxapa, ButamuHa C U HUTPATOB.
JlocToBepHbIX pa3nuunii B kadecTBe iyka B 2018 T. B BapraHTax ¢ UCTIBITYEMBIM yIOOPEHHEM U 3TaJIO-
HOM TPH JIByX y4eTax ypoKaifHOCTH He BbIsiBIIeHO. OHAKO CIIeyeT OTMETHTbh, YTO HA MOMEHT yOOp-
ku yka (23.08.2018 r.) cogepxanue caxapa yBenuuuioch B 1,1-1,2 paza, B 3aBUCHMOCTH OT BapHaHTa
OIIbITa, IO CPABHEHUIO C YUETOM ypokaiiHocTH Jyka (24.07.2018 r.), COOTBETCTBEHHO, CHU3UIIOCH CO-
JiepkaHue HUTpatoB — B 1,1-1,4 paza, B 3aBUCHMOCTH OT BapuaHTa OmbITa (Tadm. 9).
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Tadnuma § Iloka3arejau KauecTBa JyKa HAa JePHOBO-IOA30JIHCTOI PhIXJI0CyecYaHoii mouBe, pepmepckoe
xo03siicTBO «['opu3onT», MocToBCcKHMii paiion, ['ponnenckas obaacth, 2017 rr.

Table 8 Onion qualitative indicators on sod-podzolic loose sandy soil, farm Gorizont,
Mosty district, Grodno region, 2017

Copnepxanue, %
VYpoxailHOCTh Hurpartsl,
BapwuaHT ombita cyxoro Bemie- | PacTBopu- KieTe |MI/KT cbipoit
CTBa, Ll/ra MBIX CYXHUX | caXxapoB 30J1bI e MaccChl
BCIICCTB

LN,P, K (pon) 59,0 9,6 8,2 0,4 0,9 89,9
IL. Oranon N P, K (ocHOBHOE BHECEHHE) + N, (B HOAKOPMKY) — 71,0 10,5 8.4 0.4 0,8 120,5
0a30BbIi BAPHAHT
ML Ucnertyemoe ynobpenne — N, P, K. (16-10-16, mo3a 1) 76,8 9,8 8,8 0,4 0,8 110,5
+N,, (B HOIKOPMKY)
HCP, 5,6 0,60 0,43 10,025 | 0,042 8,0

Ta6nuuna 9. Bansaue azorHo-dochopHo-KaamitHOro ynodpenus (16-10-16) Ha kayecTBO JYKOBHIY
B MOJIEBOM OIBITE HA 1ePHOBO-TO30JIUCTOI PHIXJIOCYNIeCYaAHOI MoUYBe, (hepMepcKoe X03siicTBO «['opu30HTY,
MocToBckuii paiion, 'pogHenckas ob.1actb, 2018 rr.

Table 9. Effectof nitrogen-phosphorus-potassium fertilizer (16-10-16) on quality of onion bulbs
in the field experiment on sod-podzolic loose soil, farm Gorizont, Mosty district, Grodno region, 2018

1-it yuet (24.07.2018 1) 2-it yuer (23.09.2018 1)
BapuauT onbita Caxap Buramun C Hutpatu, Caxap. Hutpari,
e ? | MI/KT CBIpO- P Buramun C, MI/KT | MI/KT CBIPOTO
Brix MI/KT Brix
T'0 BCIICCTBaA BEHICCTBaA
LN,P, K (pon) 11,1 11,7 209 12,9 He onpenenen 148
I1. Otanon N, P, K. (ocHOBHOE BHeceHHE) + N, 11,2 11,8 192 13,5 He onpenenen 174
(B TOAKOPMKY) — 0a30BBII BapHaHT
III. Mcnpityemoe ynoopenue — N, P K 11,3 11,5 184 14,1 He onpenenen 153
(16-10-16, mosza 1) + N, (B moakopmMKy)
IV. Ucnbityemoe ynobpenue — NIOOP&KIO0 12,4 12,1 202 14,0 168
(16-10-16, mo3a 2) + N, (B TOIKOPMKY)
HCP, 0,84 1,40 18,2 1,04 - 15,9
BoiBoabI

1. Pazpaborano HoBoe kKomIuiekcHOe NPK-ynoopenue (mapka 16-10-16) Ha 0CHOBE KOHBEPCHOHHBIX
IIEJIOKOB TTPOM3BOICTBA CyJib(ata Kaius u aMModoca.

2. Omnpenenena arpoxumudeckas 3¢pdexTuBHOCTh KoMIUIekcHOT0 NPK-ynoOpeHus mnpu Bo3aeInbl-
BAHUM OBOIIHBIX KYJIBTYp (MOPKOBH, KaIyCThI, JIyKa) Ha JEPHOBO-MOJ30JINCTON PBHIXJIOCYIIECYAHOM
nouse. MccnenoBana B moJieBbIX onbITax 3()()EKTHBHOCTH KOMIUIEKCHOTO yaoOpenus mMapku 16-10-16
IPH BHECEHUH B SKBHBAJICHTHBIX JI03aX CO CTaHJAPTHBIMH ynoOpeHusiMu (kapodamun, ammodoc, XJjio-
PHCTBII Kauii — 3TajioH) O MOPKOBb, JTYK M KamycTy. B cpennem 3a 1Ba rozna ypokxallHOCTb OBOLITHBIX
KYJIBTYp W KauecTBO MPOAYKIHH (COJepKaHUE HUTPATOB U PACTBOPHMBIX CaXapoB) OBUIM Ha YPOBHE
3TaJIOHa MJIM HECKOJIbKO Bhile. ConepKaHue 30016l U KJIETYaTKH B BAPUAHTE C KOMILIEKCHBIM yJ00pe-
HueM Mapku 16-10-16 u 3TaioHOM OBLIO B OMMHAKOBBIX IIPEIEax, a CoIepKaHNue PaCTBOPUMBIX CYXUX
BelIecTB cHU3MI0CH Ha 0.7 %.

3. Kommnekcunoe NPK-ynobpenune mapku 16-10-16, moryueHHOE Ha OCHOBE KOHBEPCHOHHBIX IIEIIO-
KOB MPOU3BOJICTBA cynb(daTa kanusi 1 aMmmMooca, peKOMEHI0BaHO JIJIsl TOCYAapCTBEHHON PEerucTpaiiu
B Pecnybnuke benapych /11 OCHOBHOTO BHECEHUS B ITOYBY IS MPENNPUATHIA arporpOMBIIILIEHHOTO
KOMITJIEKCA U PO3HUYHOW TPOJIaKH HACEIICHHUIO MTPH BO3/ICIBIBAHUU OBOLIHBIX KYJIBTYD.

4. Vcnonp3oBaHue 0€30TXOHON TEXHOIOTUU TOJTYyYeHUs OECXJIOPHBIX yAoOpeHui (Cynndara Ka-
TUs) W YTUITH3AIMS KUJKUX OTXO/I0B (KOHBEPCHOHHBIX IIEJIOKOB TPOM3BOJICTBA CyJb(ara Kalus) 1mo-
3BOJISIET MOJIYYUTh JIOTIOTHUTEIBHY O TPOAYKIUIO (Pa3IMYHbIX MAPOK KOMIIJICKCHBIX YI00pEHUH Ha HX
OCHOBE, B TOM UHcIie B MapKu 16-10-16), 9T0 crocoOCTBYET yBETNUEHUIO BRIXOA IIEHHON paCTEHUEBO/I-
YEeCKOU MPOLYKIIHH.
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