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Hbnons — ocnoenas nnooosas kyiemypa 6 Pecnybnuke Berapyce. Tlonyuenue makcumanbHO20 YporCast Kyabmypbl 60 MHO2OM 3d-
sucum om 0eticmsus KOMIIeKca MHO2UX (PaKmMopos, GANCHASL POib CPeOu KOMOPbIX NPUHAONENCUM YOOOpenusm. Diemenmyvl MuHe-
PATLHO20 NUMAHUSA HEOOXO0OUMbL 0151 HOPMATILHO20 pocma u pazeumus. Ilpu napywenuu banauca 6 cucmeme yoobpeHue Hapyuiaemcs
obmen eewecmes, YUmo 6 KOHeYHHOM umoce npueodum K HapyweHuro pa3eumusi, CHUNCEHUIO ypomaﬁnocmu u Kadsecmea npodykuuu.

B cmamve npedocma@fleHbl pesyitemamaol UCCIe008aHULL NO OYEHKEe GIIUAHUSL KOMNIIEKCHO20 MUHEPA/IbHO2O ydo6pemm u Kaflbt{uﬁco-
Odeporcawezo yooopenus JIMTOIIJIEKC Ca, JK na buomempuyeckue nokasamen, Yypo*CcaHoCcmy U Kayecmao nioooe copmos a010Hu .

Yemanoeneno, umo Hexopnegoe npumenerue OAHHBIX 8U008 MUHEPATLHBIX YOoOperutl (Yoobperue cmewannoe «/Jobpas Cunay,
mapka 15 (N:P:K 2:3:6) u JIMTOIIVIEKC Ca, JK) 6 yka3aHHbIX HOpMAX pacxooa 0KA3vl8aio NOAOHCUMENbHOE 6IUAHIE HA NOKA3AMeU
Kayecmea u yporcatHoCms cOpmos s10I0HU.

Ommeueno npu npumenenuu Yoobpenus cmewannozo «/lobpas Cunay, mapka 15 yseauuenue oononremuezo npupocma na 23,3 %,
yeenuuenue obvema kophell na 12,2 % no cpagnenuio ¢ KOHMpoaeM.

B cpeonem no onvimy npu npumenenuu yooopenus JIMI'OIIJIEKC Ca, 7K codepoicanue cyxux eewyecms cocmasuno 13,4 % 6 onvim-
Hom gapuanme u 12,57 % — 6 amanone. Cpeousas macca nno0og abnonu yseruuunace na 11,2 %, ypoocatinocms y copmos Haoetinwl u
namams Koeanenxo Ha 5,35 m/2a, 0ocmoeepho npesvicus KOHmMpo.ib.

Ilo bOonvuwuncmsy usyuaemvix noxasameneil npu npumeHeHuu y0obpenus Yoobpeuue cmewannoe «Hobpas Cunay», mapka
15 (N:P:K 2:3:6) JIMTOIIJIEKC Ca, K ommeueno npossierue copmogoil cneyuhuuHocmu.

Knrouesvie cnosa: sionous, copm, yooopenue, ypoxcaHocms, Kauecmeo.

The apple tree is the main fruit crop in the Republic of Belarus. Obtaining the maximum crop yield largely depends on the action
of a complex of many factors, an important role among which belongs to fertilizers. Mineral nutrition elements are necessary for
normal growth and development. If the balance in the fertilizer system is disturbed, the metabolism is disturbed, which ultimately leads
to a violation of development, a decrease in yield and product quality.

The article presents the results of studies on the assessment of the effect of complex mineral fertilizer and calcium-containing
fertilizer LIGOPLEX Ca, liquid on biometric indicators, yield and quality of fruits of apple varieties.

It has been established that the foliar application of these types of mineral fertilizers (Mixed Fertilizer "Good Power", grade
15 (N:P:K 2:3:6) and LIGOPLEX Ca, liquid) in the indicated consumption rates had a positive effect on the quality indicators and the
yield of varieties of apple trees.

An increase in annual growth by 23.3 %, an increase in the volume of roots by 12.2 % compared with the control was noted when
using the Mixed Fertilizer "Good Power", grade 15.

On average, according to the experiment, when using the fertilizer LIGOPLEX Ca, liquid, the content of dry substances was 13.4 %
in the experimental variant and 12.57 % in the standard. The average weight of apple fruits increased by 11.2 %, the yield of varieties
Nadeyna and Kovalenko's memory increased by 5.35 t/ha, significantly exceeding the control.

According to most of the studied indicators, when applying the Mixed fertilizer "Good Power", grade 15 (N:P:K 2:3:6), LIGOPLEX
Ca, liquid, a manifestation of varietal specificity was noted.

Key words: apple tree, variety, fertilizer, productivity, quality.

Brenenne

["naBHOI 3afiayeii 0Tpac/n NIOA0BOLACTBA B benapycu ABnseTca obecrneyeHne HaceneHns CBeXMMU (DpyK-
TaMu 1 NPoAYyKTamm Ux nepepaboTKu, KOTOPbIE LO/KHbI BXOAUTb B NOCTOSHHbIN PaLMOH NUTaHMA Ye/loBeKa.
FA610HA — OCHOBHasA NN0A0Bas Ky/bTypa B pecry6nvke. B nnogax cogepxurcsa 6onee 60 Makpo- 1 MUKpO3sie-
MEHTOB, pPa3NyHble GUONOTMYECKN aKTVBHbIE BELLIECTBA, KOTOPbIe 06/1aat0T BbICOKUMY ANETUYECKUMMU, Lie-
Ne6HbIMM 1 NUTaTE/IbHBIMK CBOCTBaMU. 11046l A6/10HN MOTYT XPaHUTLCS 4JIMTEIbHOE BPEMS.

B HacTosLLee Bpems B benapycu nnowaab nioaoBo-arofHbIX HaCaXaeHWin cocTaBnseT 94,4 Tbic. ra, € Ko-
TOPbIX €XErofHO NoslyyatoT ypoxat okono 500 Teic. T [1].

Mony4yeHne MakCMMasibHO BO3MOXHOIO YPOXKasi CeNIbCKOXO03ANCTBEHHbIX Ky/IbTYp Hanpsamyo 3aBUCUT OT
[eViCTBUSA KOMM/eKCa MHOTMX (DaKTOpPOB, BaXKHas POJib CPeLn KOTOPbIX NPUHALNEXUT YA06peHUsM.

Bbicokas a(eKTUBHOCTbL YA06PEHNIA OTMeYeHa TOMbKO NP NMPUMEHEHUN KX B OMpPeAeneHHON Hay4YHO
060CHOBaHHOI CUCTEME C YYETOM KOHKPETHbLIX NMOYBEHHO-K/IMMATUYECKMNX YCN0BUIA, 0COBEHHOCTEN NUTaHUs
OTAeNbHbIX Ky/bTYp, arpOTEXHUKM, CBOICTB YA06peHUIA 1 Apyrux pakTopos [2]. B HacTosLLee Bpems HeKop-
HeBble NOLKOPMKM LLIMPOKO NPUMEHSIOTCA Kak BaXKHbI arpoTexHnyeckuii npuem [3, 4].

MuTaHWe pacTeHWin LO/HKHO ObITb CHQIAHCMPOBAHO W YAOBNETBOPATL UX NOTPEOGHOCTM B COOTBETCTBUM C
(peHoIornyeckMmu hasamm passuTus. MNpu HEKOPHEBOM MPUMEHEHWM MUTaTe/IbHbIE BELLECTBA YCBaVBAOTCA
pacTeHMeM NpPaKTUYeCKn BO BPEMSA BHECEHNS, T.e. 3TO Hanbosiee onepaTuBHbIA CNOCo6 CHabXeHWs pacTeHwit
nuTaTe/lbHbIMY BeLlecTBaMu. 19 LOCTUXEHUA ONTUMa/IbHBIX Pe3y/ibTaToB He06X04UMO (DOPMMPOBaHUE Mo-
(pa3HbIX CUCTEM HEKOPHEBbIX MOLKOPMOK B TEYEHMe BCEro BeretauyoHHOro nepuoja.
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Papn aBTOPOB yKasblBatOT, YTO 3/IEMEHTLI MUHEPA/IbHOIO NMUTAHMA OKasbIBAtOT KakK HEMOCPeCTBEHHOE, TaK
1 onocpeoBaHHOe B/IMSIHME Ha Ka4eCcTBO N10A0B. HenocpeACcTBEHHOE B/IMAAHME 3/1EMEHTOB MUTAHNA Ha Kade-
CTBO /10408, BK/HOYas HU3KYHO NIEXXKOCMOCOOHOCTb M BOCMIPUUMUMBOCTb K (PU3MO/OrMYECKMM 3a60/1eBaHUAM
(ropbkas AMYaTOCTb, OXOT U T. [i.), 3aBUCUT KaK OT YPOBHSA COAEpXaHWs OTAE/bHbIX 3/1EMEHTOB MNMUTaHUA, TakK
1 nx obuiero 6anaHca [5].

B cBoux uccnegosaHmsax HO. B. TpyHOB 1 [p. yKa3bIBalOT, YTO NPUMEHEHWe MUHepasIbHbIX YA06peHNi
OKa3blBaeT 3aMeTHOe B/IMSIHME Ha (DU3MONOrMYECKOe COCTOSIHWE PacTeHUIA. Y CTaHOB/EHO, YTO LOCTATOYHO
TecHas B3aVIMOCBSi3b CYLLIECTBYET MEXAY COXPaHHOCTLIO MIOA0B NPU XPaHeHUN U UX MUHEPa/IbHLIM COCTa-
BOM, KOTOPbI B 3HAUNTENbHO CTENeHW ONpesenseTcs MeponpuATUAMMN N0 BHECEHMIO YA06peHwi [6].

Mo faHHbIM pAga NMTEPaTYPHbIX UCTOYHNKOB OTMEYAETC s, YTO U3 BCEX 3/1IEMEHTOB NUTaHWA KasibLuii SB-
NAETCA CaMbIM B&XKHbIM C TOUKU 3peHNs 06ecneyeHns COXpaHHOCTU NIOAOB Npu XpaHeHuu [7, 8, 9, 10].

KanbLuid, Kak 0TMevatoT uccnegosatenu [11] okasblBaeT BMSAAHUE Ha NPOLIECCHI CTAPEHMA U KavecTBa Jio-
[,0B, U3MEHAA BHYTPUKNETOUHBIE M MEXKK/IETOYHbIE NMPOLLECChl, B YaCTHOCTU, OT COAEPXKaHWA KaslbLins 3aBUCUT
CKOPOCTb pasmsAryeHus MAKOTU.

B 3HauMTeNbHOM CTENeHN 3T0 06BACHAETCA TeM, UTO Ka/lbLWi 3aMefiIfeT pacluenneHre NeKTUHOBbLIX Be-
LLLeCTB K/IETOUHbIX CTEHOK [11 1 ap.]. Kanbuuii ABNSETCA HepeyTUIN3MPYEeMbIM 3/IEMEHTOM U 0611aaeT OTHO-
CUTENbHO HEBbICOKOM MOABMXKHOCTHIO B PACTEHUN T.K. MPY CHMXKEHUW (D3MONOTMYECKON aKTUBHOCTU LLMTO-
nnasMbl OH MOXET BbINajaTb B 0CaL0K B (hOpMe HepacTBOPVMbIX OKCA/IaToB, UUTPATOB U T. 4. [12].

[na obecneyeHns LMTENbHOM IEXKOCTU M/I0L0B COPTa OYeHb BaXXHO NMOLO6paTh NpaBW/bHbIA GanaHc
psAfa 3MEMEHTOB MUTaHNA C KasibLyem. B nepByto ouvepefb 3TO OTHOCUTCA K a30Ty W KMo, KOTAa HU3K0e
3HayeHue K/Ca n N/Ca sBnstoTcs cBoeob6pasHbIMU YCIOBUAMM XOPOLLE COXPaHHOCTY nnogos [13, 14].

B HacTosLee BpeMs 0TMeyaeTcs 3 eKTMBHOCTb HEKOPHEBBIX MOAKOPMOK, KOTOPbIE 0Ka3bIBatOT 60/bLLIOE
BO3/eiCTBME Ha pacTeHus, yCUNMBAOT NMCTOBOW annapar, NoBbILLas ero yCTONYMBOCTb K HE6NaronpusaTHbIM
(haKTOpam, YBE/IMYMBAIOT CKOPOCTb POCTA M 0BECNeYnBatoT NlyyLlee pa3BUTUE PaCTEHUIA, CTUMY/IMPYHOT paH-
Hee LIBETEHVE 1 paHHee (hopMUpPOBaHIE YPOoXKas, YBeNUUMBatOT 06LLMIA 06BbEM YpOoXKas 1 NMoBbILLAKOT Ka4ecTBO
npoaykumm [15].

BnunsHne HeKOpHeBbIX MOAKOPMOK Ha XapaKTep pOCTOBbLIX NMPOLECCOB MNN0A0BbLIX Ky/bTYpP YKa3biBaloT UC-
cnefoBaHns 1 Apyrux asTopos [16-19].

B cBA3M C 3TUM LieSIbio UCCNeoBaHUiA ABNANOCL N3YUeHMe BINAHUA KOMMIEKCHbIX MUHEpPaNbHbIX ya06pe-
HWIA Ha BMOMETPUYECKME MOKAa3aTe/N, YPOXaNHOCTb 1 Ka4eCTBO NJIOAO0B Y Pas/IiHbIX COPTOB A6/I0HM.

OcHoBHas YacTh

WccnegosaHna nposoguiv B 2021-2022 rr. B y4e6HO-ONbITHOM Cafly M MUTOMHUKE Kadefpbl M10L00BO-
wesoactea YO BI'CXA.

OCHOBHOI 0CO6EHHOCTBIO NOroAHbIX ycnosuin 2021 roga ABAsAUCL 60/1ee BbICOKMNE CpejHEMECAYHbIE TEM-
nepatypbl B UtoHe Ha 3,2 °C v utone Ha 4,2 °C 1o cpaBHEHUIO CO CpPefHeli MHOroneTHen. Hauano neta 6bi10
60nee 3acyLUIMBLIM Ha (POHEe BbICOKMX TeMMepaTyp Bo3dyxa. B UOHe KonmnyecTBo ocafkos coctaBmno 30 %
OT CpefHero MHOro/1eTHero 3HayeHus, a B aBrycre, HanpoTyB, 0CaAKoB 6bi/o B 1,6 pasa 60sbLue.

CpefHemecayHble TemnepaTypbl BeretaLmMoHHoro neproga 2022 roga Menv 3HaunTeNIlbHoe OTInYMe OT CPpea-
HMUX MHOT0/1eTHMX. B Lie/10M 0TMeYeHbI NPEeBbILLEHUSA CPpefHEMECAYHbIX TEMMepaTyp B npeenax ot 2,4 °C B ntoHe
[10 4,0 °C B aBrycTe. B anpene n mae cpejHeMecsuHas Temnepartypa 6bina Ha 0,9 °C 1 2,1 °C HuKe cpeiHeil MHO-
ronetHeil. OTMeYeHbl 6o/ee BbICOKME TeMMepaTypbl, M0 CPaBHEHWIO CO CpefHelt MHOroneTHer, 6binn Bo 11 1
Il pekape aBrycra (Ha 4,5 °C 1 5,6 °C), a Takke B | u Il gekaae mnions (Ha 2,6 °C n 3,3 °C), | gekafe nons (Ha
52,7 °C), | nekage aBrycTta (Ha 1,8 °C). bonee Hu3Kme Temnepatypbl 6biin B =111 gekaae mas (Ha 1,9-2,4 °C), Bo
Il nekaze wona n | fekage ceHTA6ps Ha 2,6 °C 1 4,0 °C Hmdke cpefHeil MHOroeTHEN.

36bITOUHOE YBNaXKHEHWE, CHOPMMPOBABLLIEECS MOC/E TasHWUS CHera B Hadane anpens, B Aa/bHeiwem
6b1710 06YC/IOB/EHO AeMLMTOM B/iarv B KOHLLE M0/ 1 ocobeHHO B aBrycte. Bo Il v 111 gekaje asrycra ocagku
COCTaBNANM 0KOMO 4 % OT CpefHEMHOrOIETHUX 3HAYEHWI Ha (hOHe MOBbILLEHHbIX TeMMepaTyp BO3ayXa.

WccnegosaHnsa npoBoAuAn Ha copTax s610HM benopycckoe cnagkoe, Aykcuc, Anecst, HageiHbl, MamsTb
KosaneHko (noasovi 54-118) B cagy 2012 r. 3aknagku. Cxema pasmeLleHms 4x2,5 m.

OnbITHbLIA Y4aCTOK XapaKTepr30BasICca Cefy LW MM arpoXMMmnyYecknMm nokasatensamu: pH — 6,1, P,Os
— 223,0 mr/kr, K20 - 219,0 mr/Kr.

B TexHonorum yxoga 3a KynbTypor A6/10H1 NpUAepXKnBannCh 0Tpac/eBbiX pernameHToB [13]. bopbba ¢
COPHOIA PacTUTE/IbHOCTBIO MPOBOAMACH MO MEpPe 0TpacTaHWs COPHAKOB. Ha A610He NpuMeHsanu repbuuma-
HbIl Nap B NpUCTBO/IbHOM nosoce (3 n/ra TopHago 500, BP). B mexaypsabax — eCTeCTBEHHOE 3a/Ty)KeHue ¢
nofKalumsaHMeM 4 pasa 3a ce30H. Mo Mepe Heob6xoAMMOCTM nNpoBogunack 6opbba ¢ BpeguTensmm (Porop-C,
K3 -1,0-1,5 n/ra; Lapneit, M3 - 0,2 n/ra) n 6onesusmu (JenaH, 70 % B. 1. — 0,6 kr/ra, Tonas, K9 -0,3 n/ra).

B KayecTBe MCTOYHMKA MMKPO3/eMeHTOB B 2021 1. n3ydanm yaobpeHne cMellaHHoe «Jobpas Cunax,
mapka 15 (N:P:K 2:3:6), npoussogutens: AO «PYCUHXWM», Poccus.

Cxema orbiTa BK/OYaa CliefytoLime BapuaHThl:
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1. KOHTpOsb;

2. Y pobpeHune muHepasibHoe NPK+Mg+Si+M3, mapka 2:8:12, I'. CocTtaB: N osu. — He MeHee 2 %; P05 —
He mMeHee 8 %; K20 — He mMeHee 12 %; SiO — 20 %; MgO — He meHee 0,6 %; CaO — He meHee 0,25 %;

3. YnobpeHue cMeLwaHHoe «o6pas Cuna», mapka 15 (N:P:K 2:3:6).

BHocunm npu nocagke n3 pacyetal20-160 r/gepeBo n nogkopmka (BHECEHUE B NMPUCTBOJIbHbLIA KPYr €
3a/eNKoit 1 06KbHBIM NoMBOM — 60-80 r/m?, 1-2 pasa 3a CE30H.

B 2022 r. nsyyanu ygobpeHue JINTOMNJIEKC Ca, X ¢ cofepxaHmem Kanbuus 15%,

Ynobpenve INITOMMEKC Ca, XX (Buonkum C.n.A, Utanusa) ncnonb3yeTtca 419 NOBbILEHNUS KayecTsa
NNoAoB. B KOHTPO/IbHOM BapuaHTe, Ha ()OHe peKOMeHAOBaHHOM OTpac/eBbIM perfiaMeHToOM CUCTEMbI YA06-
PEHWiA, NCKNOYaIM 06paboTKy CONAMMU KaslbLms.

B aTanoHHOM BapuaHTe, paspeLleHHbIM K NpUMeHeHUto Ha Tepputopum Pecnybnuku Benapyce [20] nc-
NO/b30Ba/IN XNLKOE MUKPO3NeMeHTHOe yao6peHne MOIMAOH mapka KANTbLIAW, XK.

Cxema onbITa Ha A6/10HK BK/IKOYana cnejytoLyie BapuaHThbl:

1.  KoHTposb; .

2. XXugkoe mykpoanemeHTHoe yao6perne MOSVAOH mapka KATbLW, XX (2,0-4,0 n/ra);

3. NIMFONNEKC Ca, XX, O6wuii okeng Kanbums (CaO) — 15 %). (2,0-4,0 n/ra);

OnpbICKMBaHWE pacTeHWin B Cnefytolume (hasbl: HaYas1o LBeTeHNS; [0 YBENMYEHNS NIOA0B, 2—4 pa3a Kax-
Able 10-15 gHeld. Pacxog paboueit xxuakoct 1000 n/ra.

B paboTe npuaepXmnBasMcb OCHOBHbIX MOMOXKEHNIA METOAVKM MOJIEBOTO ONbITa [21] 1 METOAUYECKMX YKa-
3aHWIA N0 NPOBEAEHNIO PErMCTPaLMOHHBIX UCTbITAHUIA MakKpo-, MUKPOYLO6PEHWIA 1 perynsaTopoB pocTa pacTe-
HWIA [22]. CTaTucTryeckas 06paboTKa pe3ynbTaToB UCCNeA0BaHMIA BbiNoMHeHa B nporpamme Microsoft Excel.

Mpu NpuUMeHeHNN Y A06peHns cMellaHHoro «obpas Cuna», Mapka 15 Ha pacTeHMsX SS6/10HNU OTMEYEHO
[IOCTOBEPHOE YBENMUeHWe 0HONETHEro npmpocTa Ha 23,3 % (Ta6n. 1). ToALMHa CTBO/IMKA B ONbITHOM M 3Ta-
NOHHOM BapuaHTe yBenuuunacs Ha 5,3 1 4,8 % co0TBETCTBEHHO. KOMIMYECTBO OCHOBHbIX CKENIETHBIX KOPHEN
B 3TUX BapMaHTax OMnbiTa 4OCTOBEPHO NPEBLILLIAIO KOHTPOb Ha 7,1 1 5,7 % COOTBETCTBEHHO. [py NpnmeHe-
HUKN Y [06peHns cMeLlaHHoro «obpas Cuna», Mapka 15 Ha pacTeHusax A6/10HM OTMEYEHO JOCTOBEPHOE YBe-
Nn4eHne 06beMa KopHei Ha 12,2 % no cpaBHEHUHO C KOHTPOMEM.

Ta6nuua 1. buomerpuyeckasi XapaKTepHCTHKA PACTeHHI 10JI0HU

CymMMapHas fiiMHa Ko/inuecTeo ocHOB-

n ) T O6bé
BapuaHTbl OMbiTa pM)KME;/?)EMOCTb o,u,HoneCTTk:r:anmpo- cmgﬁmﬁm H%;::g’ez:'x KopHeLVle,th3

KoHTponb (6e3 NpMMeHeHUs ya06peHs) 98,7 302,1 18,7 14,1 990,2
Y pob6peHue cMellaHHOe «J1obpas Cuna», Mapka

15 (N:P:K 2:3:6) 99,7 372,6 19,7 151 1110,6
ATa0H. Y 1obpeHne MrHepansHoe

NPK+Mg+Si+M3, Mapka 2:8:12, 995 3633 196 149 10834
HCPos Fp<Fos 21,625 Fo<Fos 0,976 66,338

Mpn 06paboTKe pacTeHWin A610HN yaobpeHnem JIMITOMMEKC Ca TpexKpaTHO Ha UCMbITYeMbIX COpTax
(Tabn. 2) oTMeYanioCcb CTATUCTUYECKN [OCTOBEPHOE YBENMYEHUE PacTBOPUMbIX CyXMX BELLECTB B Mofax
copta HageliHbl (HCPos — 0,860), pacTBopuMbIX yrneBogoB y copta Mamsate KoBaneHko (HCPgs — 0,728), a
TaKxe y copToB HageliHbl 1 MamsaTb KoBasieHKO CbIpoil KnetyaTkun 1 ButamMmmHa C. B cpefiHeM Mo onbITy npu
npumeHeHnn yaobpenus NNTOMNEKC Ca, XX coaepxaHue Cyxux BeLLecTB cocTaBunno 13,4% B onbiTe u
12,57% — B 3TasI0HE.

Tabnuuya 2. BuoxuMuYecKHe MOKA3aTeJ I Ka4ecTBa IJI0I0B

BapwuaHTbl onbiTa Cy?::%e- F;?r?:;o%bmb;/i C:'E?;a"qup BMTaOMA,MH c ‘ N, % ‘ P, %
HapeiHbl
KoHTponb (6e3 yao6peHuin) 11,37 9,32 3,15 10,3 0,36 0,065
NUNTOMNJNEKC Ca, X 13,03 9,81 4,04 15,8 0,34 0,065
STa/I0H. XKIKOe MUKPO3NeMEHTHOE y06peHue
MOMIOH mapka KATTbLIV, X 11,72 8,98 2,97 12,3 0,35 0,065
HCPos 0,860 Fa<Fos 0,199 0,914 Fa<Fos Fo<Fos
MamaTb KoBasieHKO
KoHTposb (6e3 yaobpeHuin) 13,76 9,48 3,266 12,1 0,34 0,065
NNTOMNJNEKC Ca, X 13,88 11,71 3,75 13,8 0,35 0,070
STa/10H. XKNKOe MUKPO3NEMEHTHOe y06peHNe
HONVAOH mapka KXJ'IbLI,VII/I, S’ YAOOP 13,42 9,38 3,31 12,3 0,35 0,065
HCPos Fe<Fos 0,728 0,287 1,061 Fo<Fos 0,004

Mpy npumeHeHnn yaobperns JINTOMJIEKC Ca ans BHEKOPHEBbIX NMOAKOPMOK, Y UCMbITYEMbIX COPTOB
(Tabn. 3) 0TMeYanocb CTaTUCTUYECKN AOCTOBEPHOE YBENMYEHUe cpeaHein maccbl Ha 20,6—2,6 %. M1oTHOCTb
KOXWLbI NI0AA ABNAETCA BXKHBIM MapaMeTpoM, XapakTepusyroLmum TpaHcrnopTabe/ibHble KayecTsa M/oLoB.,
no3BO/AET 06ecnevnTb NPOACIKUTENBHBIA CPOK XPaHEHWS U COXPaHEHWS CBEXECTM M10Aa.
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B npoBefeHHbIX MccnefoBaHMAX B 3aBUCMMOCTU OT copTa npu npuMeHeHun yaobpenus JINFOMJIEKC
Ca, K NI0THOCTb KOXWMLbI M1040B NOBbICMNAack Ha 8,8—-22,0 %. B cpefiHeM MO OMbITY NPUMeHEHME Y06peHus
JIMITOMNEKC, XX cnoco6cTBOBaIO MOBbILLEHWIO NMIOTHOCTY KOXULBI N1040B Ha 1,2 Kr/cm?,

Mpv aHann3e BAUAHMA OMbITHOIO YA06PEHNS Ha NIOTHOCTb KOXWULbI NN0A0B SI6/1I0HM CnefyeT OTMEeTUTb
[0CTOBEPHOE YBE/INMYEHME JaHHOM0 NoKasaTens y copToB HageliHbl 1 MamsaTb KoBasieHKo.

Ta6nuuya 3. Cpeausis Macca, ypo:KailHOCTh M IJIOTHOCTD IJIOJIa COPTOB SI0JI0HM

CopT (NOBTOPEHWE)
BapuaHThi onbiTa HapeiiHbl MamaTb KoBasieHKo
MnoTHOCTb, [NoTHOCTb,
Macca, 1 2 Macca, r 2
Kr/cm Kr/cm
CpefiHas Macca 1 NI0THOCTb Nioga
KoHTponb (6e3 06paboTKN) 150,96 18,02 174,84 17,98
JIMFONJNIEKC Ca, X 182,06 18,9 179,56 19,58
STanoH. XKnkoe MUKpoaneMeHTHoe yaobpeHne MONTNA0OH mapka KASTbLIMIA, XK | 168,28 18,36 177,8 19,44
HCPos 15,191 Fe<Fos Fe<Fos 1,543
YpoxaitHoCTb, T/Ta
CopT (noBTOpEHME) Mpunbaska
BapuaHTbl onbITa Hazeii MamATb Cpeonee
afeinHbl KOBA/IEHKO T/ra
KoHTponb (6e3 06paboTKN) 66,2 61,2 63,7
JINTONMJIEKC Ca, X . 70,0 68,1 69,05 5,35
STanoH. XKnakoe My1KpoaneMeHTHoe yaobpeHune MOSTNA0OH mapka KAJTbLIIA, XX 68,3 67,4 67,85 4,15
HCPos Fe<Fos 4,098 3,933

OTMeYeHO JOCTOBEPHOE MOBbILLEHVE YPOXKANHOCTM (Tabn. 4) KyNbTypbl B CpeHeM No onbITy (Ha 8,3 % u
6,5 %) B OMbITHOM ¥ 3T/IOHHOM BapuaHTax Mo OTHOLLEHWIO K KOHTPO/O. [Mpy nprMeHeHnn yaobpeHns J1N-
FOMNEKC Ca gocToBepHO NO YpPOoXaliHOCT 0TMeYeHa Y copToB MamsATe KoBafeHKO B OMbITHOM BapuaHTe.

MonoXmTensHoe BAUSIHWE Ha TOBapHOCTb NnofoB yaobpeHus JINTOMNEKC, XK okasano Ha copTta u B
cpeAHeM no copTaM. Bbixog niofoBs Nepsoro TOBapHOro copra yBennyuacs Ha 3,7 U 5,2 NPoLeHTHbLIX NYHKTa
COOTBETCTBEHHO, JOCTOBEPHO MPEBbLICYB KOHTPO/Ib.

JocToBepHOe yBenMyeHue cpefHell MakCUMasibHOM Macchbl Nioja OTHOCUTENIbHO KOHTPO/IS OTMEYEHO Y
copTa HageiiHbl (HCPgs — 12,123) npu ncnonb3oBaHum yaobpenns JIMIFOMJIEKC Ca.

[JocToBepHOe yBeNMUeHe MakCuManbHOM Macchl (Tabn. 4) nnofa Ha 0TMEYEHO y CopToB HageiiHbl n Ma-
mATb KoBaneHko Ha 7,0 1 22,4 % COOTBETCTBEHHO, 1 Ha 15,2 % B L|e/IOM M0 OMbITY NPU UCMO0/b30BaHWMM Y106-
peHna NNTOMNJIEKC, XK.

Tabnuya 4. MakcumaabHasi Macca mJjIoaAa, r

BapuarTe! onbita Ha,u,e|7|HCn:|opT (noI'BI;oMF;iiM}inBaneHKo Cpednee
KoHTposb (6e3 06paboTkm) 188,0 204,3 196,15
JINTONNEKC Ca, X 201,3 250,9 226,1
3TanoH. YKiaKoe MUKpoaneMeHTHoe yio6perne MOINAOH mapka KAJIbLINI, XK 192,6 228,0 210,3
HCPos 12,123 16,267 16,219

Mo pe3ynbTaTtaMm WCCNeA0BaHWN YCTaHOB/IEHO, YTO HEKOPHEBbIE MOAKOPMKW UCTbITYEMbIM YA06peHneM
OKasanm JOCTOBEPHOE B/IMSIHNE Ha YBENIMYEHWe OAHOJMETHEro npupocTa Ha 23,3 %, KOMMYECTBO OCHOBHbIX
CKeneTHbIX KopHei. Mpu obpaboTke pacTeHuii a6n10Hn yaobpervem JINTOMJIEKC Ca oTmevanoch cTatu-
CTUYECKMN JOCTOBEPHOE YBeNMYeHVe PacTBOPUMBIX CyXMX BELLECTB, CbIPOI KeTHaTKu 1 ButammHa C, ysenu-
yeHMWe cpeaHeit maccbl Ha 20,6—2,6 % 1 NNOTHOCTW KOXULbI M/1I040B.

3aki0ueHue

HekopHeBoe NpuMeHeHVe KOMM/IEKCHBIX MUHepanbHbIX yao6peHuid (Y pobpeHve cMellaHHoe «[lo6pas
Cuna», mapka 15 (N:P:K 2:3:6), IMITOMNJEKC Ca, XK, B yKa3aHHbIX HOpMax pacxofa 0Ka3bIBaeT MOoxKu-
TeNbHOE B/IMSIHWE Ha MOKa3aTe/In KauecTBa 1 YPOoXKaliHOCTb COPTOB A6/10HN.

OTMeueHOo yBe/IMYeHre OAHOMETHero npupocTa Ha 23,3 % npu NpUMeHeHUN Y[06peHnsi CMeLLIaHHOro
«Jlobpas Cuna», mapka 15. CpeaHss macca NaofoB s6/10HM yBenuymunacs Ha 11,2 %, ysennyeHve obbema
KOpHeli Ha 12,2 % no cpaBHEHWIO C KOHTPOJIEM.

B cpegHem no onbITy npu npuMeHeHun yaooperns JINTOMMEKC Ca, XK cogepykaHue CyxXux BeLlecTB
coctasusio 13,4 % B ONbITHOM BapuaHTe 1 12,57 % — B 3Ta/IOHE. YCTaHOB/IEHO YBE/IMYEHWe CPeaHen macchbl
nnoga Ha 20,6-2,6 %. YpoxaiiHoCTb A6/10HM Y cOpTOB HaelHbl 1 NaMsaTb KoBaneHKo yBeNnyniach B cpea-
Hem Ha 5,35 T/ra.
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