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Summary
The article discusses the morphological parameters of annual apple seedlings in the technology of
growing them using biologically active fertilizer "Biagum", prepared on the basis of bird droppings. The
results of the study show that the rational dose of fertilizer application during planting is 2 t/ha, but dur-
ing the correlation analysis it was found that the growth rates of seedlings significantly depend on the
apple variety, the studied varieties differ significantly in terms of growth rates depending on the doses
of fertilizer application
Abstract

Introduction. One of the conditions for effectiveness when planting orchards is the use of high-quality
planting material, and an important mechanism for influencing their growth is the application of both
organic and mineral fertilizers. The desire to get a faster response from seedlings and ignorance of the
consequences of excessive application of fertilizer leads to an unreasonable increase in application
rates. In addition to economic inexpediency, there is also an environmental side of the problem; uncon-
trolled application of fertilizers can disrupt the mineral balance of the soil and negatively affect the
productivity of the ecosystem. The way to increase growth and obtain environmentally friendly products
is the rational use of fertilizers, with strict adherence to doses, timing and methods of application. Ma-
terials and methods. When conducting research, a systematic approach was used to study the influ-
ence of soil conditions on the development of apple tree seedlings using generally accepted methods
of conducting experiments: the morphology of fruit and berry plants and methods for studying it, ac-
counting for plant development, guidelines for diagnosing the mineral nutrition of apple trees and other
horticultural crops. According to the program and methodology, when planting experimental plots with
annual apple tree seedlings, an analysis of the initial state of nutrients and morphological parameters
of the plant was carried out. Recording and recording of indicators of growth and increase in the diam-
eter of the root collar was carried out once every 14 days, with the results being recorded in an obser-
vation log. Object of study: annual apple tree seedlings of three varieties on a pome rootstock on
sod-podzolic loamy cultivated soil with various doses of organic fertilizer Biagum. Purpose of the
study: to establish the dependence of the influence of different doses of biologically active organic
fertilizer Biagum on the morphological parameters of annual fruit seedlings. Results. Research has
shown that the survival rate of annual apple tree seedlings at all doses was 100%; during a phytosani-
tary analysis, it was established that the planting material is not susceptible to disease and can be
used in further research. It has been established that the greatest increase in the height of seedlings in
all apple tree varieties is observed at a fertilizer dose of 2 t/ha; the yield of first grade seedlings ac-
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cording to GOST — R 59653-2021 increased by 25% compared to the control. The scientific novelty
of the work lies in: identifying patterns of seedling development depending on the doses of fertilizer
applied. Conclusions. It has been established that the use of organic fertilizer Biagum has the great-
est effect on annual apple tree seedlings of the “Autumn Striped” variety at a fertilizer dose of 2 t/ha.
For the Antonovka variety, the greatest increase was obtained in the indicator “rootstock diameter” at 1
t/ha. application of fertilizers. The Biagum fertilizer has the least effect on seedlings of the “Ladoga”
variety; the growth is lower than that of the control variant, and the “Autumn Striped” variety has the
greatest effect.

Keywords: annual apple seedlings, morphological parameters of seedlings, organic fertilizers, soil fertility.
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AHAIN3 BITUAHUA PA3JTMYHBIX 0O3 YOOBPEHUA BUATYM
HA MOP®OJIOM'MYECKUE MAPAMETPbI OOHOJNIETHUX CAXKEHLIEB ABJIOHb

3bikoB A. B., HayyHbIl compyOHUK
Eroposa K. WU., Mmnadwuli Hay4Hbili compydHUK
HOHUH B. A., kaHOudam mexHUYEeCKUX HayK, cmapwull Hay4YHbil compyOHUK

WHCmumym az2pouH>XeHepHbIX U 3KOs102Uu4ecKuX rnpobriem cesibCKoxo3sticmeeHHo20 ripouzsodcmea (UMA3I) —
unuan ®rbHY ®HAL| BUM
2. CaHkm-lemepbype, Poccutickass ®edepayusi

UccnedosaHus npoeedeHbl 8 paMmKax ebinosiHeHust membl HUP FGUN-2022-0010 «Pazpabomamab
3KoJ102U4ECKU YUCMbIE MEXHO/1I02UU, KOMIM/IEeKCbl MaWUH U o6opydoeaHue Onsi ynpaesieHusi
ceJibCKox035licmeeHHbIMU 3KocucmemMamu rnpu UHIMeHCUBHOM U Op2aHUYeCKOM npou3sodcmee
cesibckoxo3slicmeeHHoU npodykyuu», UAII — punuan ®rbHY ®HAL] BUM (2. CaHkm-lTemepbypa)

AHHoTaumsa. OgHUM M3 ycrnoBuin ahPEKTUBHOCTM MPWU 3aKrnagke NIofoBbIX Caf4oB SABMSETCH
NCcnonb3oBaHMe Ka4eCTBEHHOrO MOCAAOYHOro MaTepuana, a BaXXHbIM MeEXaHU3MOM BO3AENCTBUA HA UX
POCT SIBMSIETCS BHECEHUE KaK OpraHMYecKuX, Tak U MUHepanbHbiX yaobpeHun. XXenaHve nony4utb 60-
nee GbLICTPYIO peakUno CaXXeHUEB U HE3HAHUE NOCNeACTBUA N3BbITOYHOrO BHECEHUSA YyAOOpeHM BeaeT
K HEOH6OCHOBAHHOMY 3aBbILLIEHUIO HOPM MX BHECEHMS. [TOMUMO 3KOHOMUYECKOM HeuenecoobpasHocTu
€CTb W 3KONorm4yeckass cCtTopoHa npobnemMbl, 6ECKOHTPOSIbHOE BHECEHME YOOOPEHUI MOXET HapyllaTb
MUHepanbHbI 6anaHc NOYBbl M OTPULLATENBHO BNUSATH Ha NPOAYKTMBHOCTb 3KOocUcTeMsl. [yTb K NOBbI-
LEHMIO NPMPOCTa M MONYYEHUIO 3KONOTMYECKM YUCTOW NPOAYKLMM — pauMOHarbHOE MCMOSfb30BaHUE
yaobpeHun, npu CTporom cobrogeHun 403, CPOKOB U cnocoboB BHeceHusi. MaTepuanbl U MeToAblI.
lMpn npoBeaeHM NccneaoBaHW NCNONBb30BANCa CUCTEMHbBIN NOAX04 K U3YHEHUIO BIIMAHUS MOYBEHHbIX
YCINOBUN Ha pas3BUTUE CaeHLEB A0MOHb MO O6LIENPUHATLIM METO4aM NMPOBEAEHUS SKCMEPMMEHTOB:
MOPAONOrMs NIOAOBLIX U ArOAHbBIX PACTEHUIN U METOAbl €€ U3YYEHUS, YYET Pa3BUTUSA PACTEHUIA, METO-
OWYECKME yKasaHusa No ANarHOCTUKE MUHEPAanbHOro NUTaHWs S6MOHW U Opyrux cagoBbiX KynbTyp. Co-
rMacHoO nNporpaMMe U MeToAMKE NPWU 3aknagke OnbITHbIX 4ENSHOK C OQHONMETHUMMU CaXeHuamu 9650H
Obln NpoBeAEH aHanM3 Ha4yanbHOr0 COCTOAHUS NUTATESNbHbLIX BELLECTB U MOPdONOrMyecknx napamer-
pPOB pacTeHun. YYeT U CHATME nokasaTenen npupocTta v yBefM4eHus guaMmeTpa KOPHEBOW LUEVKK Npo-
BOoAUNK pas B 14 gHen, ¢ 3aHECEHNEM Pe3yNnbTaToB B XypHan HabnogeHnn O6bLEKT nccneaoBaHUsA:
OAHOMETHNE CaXeHLbl I6/I0HM TpeX COPTOB HA CEMEYKOBOM MOABOE Ha AEPHOBO-MOA30SIMCTON Cyriu-
HUCTON OKYNbTYPEHHOW MOYBE C pasNMyHbIMKM JO3aMW OpraHuyeckoro yaobpeHus buarym. Llenb uc-
cnefoBaHUM: YCTAHOBMEHME 3aBUCUMOCTEN BRMAHUSA pasnuYHbIX 403 OMONOrMYeCcKn akTMBHOro opra-
Huyeckoro ynobpeHus Buarym Ha mopdponornyeckne napameTpbl OOHONETHUX MOOOBbLIX CaXEHLEB.
PesynbTarthl. iccnenoBaHns nokasanu, YTO NPUKMBAEMOCTb OAHOMETHUX CaXKEHLEB A6MOHN NpU BCEX
Ao3sax paBHsanacb 100%, B xoge huTocaHMTapHOro aHanm3a yCTaHOBSIEHO, YTO NOCaA0YHbIA MaTepmarn
He moaBepXXeH GOMEe3HAM U MOXET MCMOMb30BaThbCH B AaNbHENMWMX UCCredoBaHUAX. YCTaHOBIEHO,
YTO HanbOoMbLUMIA NPUPOCT BbICOTbI CAXEHLEB Y BCEX COPTOB A0GMOHM HabnwogaeTcs npu 4O3€ BHece-
HUs yoobpeHun 2 T/ra, BbIXof caxeHueB nepBoro copta cornacHo FOCT — P 59653-2021 no cpaBHe-
HUIO C KOHTponeM yBenuyuncs Ha 25%. HayyHas HoBU3Ha paboThbl 3aknioyaeTcs B: BbiSBEHWM 3a-
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KOHOMEPHOCTEN pasBUTUA Ca)KeHLIeB B 3aBMCUMOCTM OT [03 BHOCKUMOrO yaobpeHus. BbiBoabl. YcTa-
HOBIEHO, YTO MCMOMb30BaHNE OpraHMYeckoro yaobpenus buarym Havbornbliee BNUAHWE OKasbiBaeT Ha
ofOHoOMeTHWe caxeHubl S6moHn copta OceHHee monocaToe npu Ao3e BHeceHus yaobpeHun 2 T/ra. Ons
copTa AHTOHOBKa HanMboMbLLUIMI NPUPOCT MNOMYYeEH y nokasatens «auameTtp nogsos» npu 1 T/ra, BHece-
Hus yoobpeHuii. HaumeHbliee BnvsHue yaobpeHue Buarym okasbiBaeT Ha caxeHupbl copTa Jlagora,
MPUPOCT HWXE, YEM Y KOHTPOIbLHOrO BapuaHTa, a HanbonbLwunii umeeT copT OceHHee norocaTtoe.

N 2 (74), 2024

Knroyeebie crnoea: o0HoriemHue caxeHubl s16510Hb, MOPGhOIo2UHeCcKUe Mapamempbl CaxeHUes,
opzaHu4eckue ydobpeHus, no4seHHoe nnodopodue.

UuntupoBaHue. 3bikoB A. B., Eroposa K. L., FOHnH B. A. AHanu3 BnusiHWS pasnuyHbix o3 yaobpeHust bua-
rym Ha Mopcporornyeckme napameTpbl OOHONMETHMX CaXeHueB A6mnoHb. M3secmusa HB AYK. 2024. 2(74).
148-156. DOI: 10.32786/2071-9485-2024-02-17.

ABTOpCKMVI BKnaa. Bce aBTOPbl HacTodWero uccneaoBaHna npuHMManum HenocpeacTtBeHHOe yyYacTue B niaHnpoBa-
HUW, BbINONMHEHUN NN aHann3e OaHHOro unccrnenoBaHuA. Bce aBTOpbI HaCTOFlLLleVI CTaTbM O3HaAaKOMUNUCbL C nNpeacrtas-
JNNEHHbIM OKOHYaTeslbHbIM BapnaHToM ” O,D,O6pI/IJ'II/I ero.

KoHdnuKT nHTepecoB. ABTOpbI 3aBMAOT 06 OTCYTCTBUM KOH(NNKTA MHTEPECOB.

Pe3tome. B cTatbe paccMoTpeHbl U3MEHEHUA MOPAONOrM4YeCcKkUX nokasatenem ogHoneT-
HUX cestHUEB SA6MOHM NPU UX BbIpaLLMBaAHUN C MCNONb30BaHMEM BMOMNOrMYeckn akTMBHOMO yao6-
peHusi buarym, NpuMroToBMEHHOro Ha OCHOBE MTMYLEro NomMeTa. PesynbTaThl McCnegoBaHUs no-
Ka3blBalOT, YTO paumoHanbHas 4o3a BHECEHMSA YOOOpeHun npu nocagke coctaensaet 2 T/ra, on-
HaKO B XOAE KOPPESALNOHHOIO aHanmsa yCTaHOBMNEHO, YTO TEMMbl POCTa CEAHLIEB CYLLECTBEHHO
3aBUCAT TaKkKe OT copTa SA6MOHW, n3yvyaemble copTa CyLLEeCTBEHHO pasnuyarTcs No nokasare-
nam TeMna pocTa B 3aBUCUMOCTU OT 403 BHECEHUS YA00OPEHNN.

BeeaeHue. [Mnogpl 1 Arogbl SBASATCA HE3AMEHUMbIMU MPOAYKTaMU NUTaHUS B paLMOHe
YyenoBeka, OHM obragatoT nevebHLIMU CBOMCTBaMM, CNOCOBCTBYIOT NpodunakTmke MHoOrMx 3abone-
BaHMI. B nnogax n arogax cogepxartca caxapa, OpraHMyeckne KUCMNoThl, BUTAMUHbLI, P-akTuBHbIE
BELLECTBa, NEKTUHbI, AyOunbHbIE, Kpacdlme, apoMaTU4eckue BELLECTBA, MUHEparnbHbIe COMw,
MHOIMe U3 KOTOPbIX HE BCTPEYAKOTCS HU B KaKMX APYrMX NPoayKTax.

OpgHuM 13 ycnosui 3aknagkm ahekTUBHbBIX NN0L0BLIX CafoB ABNAETCA MCNOSb30Ba-
HMe KadeCTBEHHOro nocago4Horo martepuana, cootseTcTBytlowero NOCT P 59659-2021.
lMepcnekTuBHbIMU ANt TpaguUMOHHBIX cagoB Ha CeBepo-3anage ABMAKTCA CEMEYKOBbIE
nogBoun A6MOHN, N BaXXHbIM MEXaHW3MOM BO3AENCTBUS Ha UX POCT U NPOOYKTUBHOCTb SIBMSA-
€TCH BHECEHME KaK OpraHMYeckux, Tak U MUHepanbHbIX yaobpeHun. XXenaHve nonyduntb 60-
nee ObICTPYIO peakuuIo CaXKeHLEB N HE3HAHWE NOCNeACTBUN U30LITOYHOIro BHECEHNS yaobpe-
HUM BedeT MHoraa K Heob6OCHOBAHHOMY 3aBbILLEHNIO BHOCUMbIX HOPpM. MOMUMO 3KOHOMUYE-
CKOM HeLenecoobpasHOCTM eCTb WM 3KOMormyeckass cTopoHa npobnembl: GECKOHTPOMbHOEe
BHeceHune yaobpeHnin MoXeT HapyllaTb MUHepanbHbi GanaHCc NoYBbl MU OTpULATENBLHO CKa-
3blBaTbCA Ha NPOAYKTUBHOCTU arpoLeHosa, kak cuctemsl [1, 2]. B 1o e Bpemsi, NyTb K NOBbI-
LEHMIO YPOXKAMHOCTU U NOMYYEHUIO SKOMOMMYECKN YACTON NpoayKUMM — HE B OTKase OT npu-
MEHEeHMUs yaobpeHuit n gpyrnx cpeacTs NoBbiLLEHUSA NA040POANS, @ B UX pauMOHanbHOM UC-
Nonb30BaHNN — CO CTPOrMM cobntogeHmem [o03, CPOKoB 1 cnocoboB BHeceHus [3, 4, 5]. ATu-
MU COODOpaeHnaMM onpenenseTca akTyanbHOCTb MPOBOAUMOrO HaMM UCCNEeOoBaHMA C rMno-
TE30M O HEe NPONOPLMOHANbHOM pas3BUTUM CaxeHua A0MOHb NPU yBreYeHMM 403bl OpraHmnye-
CKMX yaoBpeHun.

MeToabl uccnepoBaHuA. ViccrneqoBaHms no N3y4eHo BMSHUS pasnnyHbIX 403 G1ono-
MMYECKN aKTMBHOrO OpraHuMyeckoro yaobpeHusa buarym Ha pocT OOHOMETHUX CaXeHueB A6MoHU
npeaycmaTpmBanu MsydeHme Mopdoormyecknx napaMeTpoB: BbICOTa MPMpOCTa U yBENUYeHne
kopHeBon wenkn. cnonb3yemble copta: OceHHee nonocatoe, AHTOHOBKa 0bbikHOBEHHas u Jla-
Aora, BK/OYEHbl B TOCYAApCTBEHHbIN pPEecTp CeNnekUMOHHbIX [ocTmxkeHnn no Cesepo-
3anagHomy pervoHy P® 1 moryT 6bITb MCMOMNb30BaHbl B kavyecTBe 00bekTa uccrnenosaHus. B
XO[e UCCneaoBaHus BbIXOL CTaHAAPTHBIX CaeHUeB A6MoHn 1 1 2 copTa npu MCNonb3oBaHUK
pasnunyHbIX 403 GMOMNOrMYecKkn akTMBHOIO OpraHMYeckoro yaobpeHus onpegensanca dunvanom
®IrbY «Poccenbxo3ueHTp» no JleHnHrpagckon, MypmaHckon obnactamu n Pecnybnvke Kape-
nug, cornacHo NOCT P 59563-2021. OueHka (hMTOCaHNTAPHOIO COCTOAHMSA CaXXEHLEB Ha KapaH-
TMHHbIE U HEKAPAHTUHHbIE 06beKTbl NpoBogunac OrbY «BHUN3XK».
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OOwasa meToamMka nPoBEAEHUA WCCMNEedOBaHWUMA COCTaBflieHa C Yy4eTOM NPOrpaMmHoO-
METOANYECKNX YKa3aHUM NO arpoOTEXHUYECKMM OMbITaM C MIOAOBLIMU U SAroOHbIMU KyNbTypamu,
nporpaMMbl 1 METOANKN COPTOM3YYEHMS MITOAOBbIX, ATOAHBLIX N OPEXOMMOAHBIX KYNbTyp U METO-
ONYECKUX pekoMeHAauuMin no yyeTty, HabnogeHusM, aHannsam, obpaboTke AaHHbLIX B ONbITax C
NNoAOBbIMU U ArOOHBIMU CaXeHUaMW, METOOMYECKMX YKa3aHUM MO YCOBEPLUEHCTBOBAHHOW CU-
cTeme omMTOCaHUTapum B NUTOMHUKOBOACTBE [6, 7, 8].

VMccnenoBaHmsa NpoBOAUIIUCE C pasfnMyHbiMKM A03aMu BMOMNOrMyeckn akTMBHOIO OpraHu-
Yyeckoro yaobpenus — bruarym, npuroToBNEHHOrO Ha OCHOBE KYPMHOIO NomeTta UHAYyCTpuanbHbIM
cnocobom B 6GrokoHeektope NAJIM — dmnnane ®IreHY ®HAL|, BUM [9, 10]. Ha ocHoBe npenga-
pUTENBHOrO aHanmaa nuTepaTypbl N NOMCKOBbLIX UCCNEeAOBaHMIA ONpeaenunn, YTo HOpMbl BHECe-
HUS opraHnyecknx yoobperui B gose 0, 1, 2, 3 T/ra (cooTBeTCTBYtOLLEE BHECEHUIO a3oTa B 0, 17,
34, 51 kr/ra) okasbiBaloT Hanboree CyLLecTBEHHOE BNNAHUE Ha pa3BuTue pacteHun [11, 12, 13].

Mpun 3aknagke akcnepumeHTa Kaxabli copT A610HM Obin BeicaxeH 6riokamu no 50 wTyk B
5 pspoe no cxeme 0,15x0,15 m. Cxema nocagkum ogHONETHUX CaxkeHUEB sI0MOHM NpuBedeHa Ha
pucyHke 1.

Mpn npoBegeHUN uccrnedoBaHWA Benacb OLlEHKa COCTOSIHMSA MOABOEB, MPUBOEB U 30H
NMPVBUBOK CaxKeHLIEB SA6MOHN (OLEHKa COCTOSAHUS CaXXeHLEB Benacb MO COCTOSHWUIO NUCTBEHHOM
YacTu, BbICOTbI CBEXUX NOOEroB, N guameTpa KOPHEBOM LUENKM). [pOLEHT NpUXMBaEMOCTU 3UM-
HEel NPUBMBKM OMPELEnsAncss NOACHETOM MPWXUBLUMXCA MPUBOEB SI0OMOHb B HeOoTannvMBaemoun
Tennuue nocne mecsiLa npouspactanna n coctasnn 98%. B xoge akcnepnmeHTa Obinin paHooM-
HO OTOGpaHbl N NPOHyMepoBaHbl 12 0Opa3uoB CaXeHUEB Kaxaom NOBTOPHOCTU. OueHKa ANUHbI
npvpocTa oLeHMBanach ABa pasa B MecsiL, C 3aHECEHNEM B XKypHan HabnoaeHWNA.

135
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PucyHok 1 — Cxema nocagok OfHOro copta caxeHues A650HM
Figure 1 — Scheme of planting of one variety of apple saplings

C 24 vioHa 2023 roga CHATME NokasaHMi NpUpPOCTa U yBENUYEHNS AMamMeTpa KOPHEBOW
wenkn ana 12 obpasyoB KaXaoro onbiTa, PUCYHKU 2 a — 6, pe3ynbTaTbl 3aHOCKMMW B XypHan
HabnoaeHnn.

MpumeHeHne [o03 opraHuveckoro yaobpenus B npegerne ot 0 T/ra go 3 T/ra B TEXHO-
NOrnMmn BblpallMBaHNA OOQHOMETHUX CaXXEHLEB Bbl3BaNoO CyLLECTBEHHOE OTNn4YMe, Kak no Bapu-
aHTaM onbiTa, Tak U MO copTamMm B pasBuTUM caxeHueB si6noHn. Hambonblwmi nokasartenb
npupocTa guameTpa KOPHEBOW LUEWNKN NOSMYYEH Yy BCEX CaXeHLEB AI6MOHN Npu 403e BHECEHUS
yaoobpeHun 2 T/ra.

Y4yeT u HabnwgeHne 3a pa3BUTMEM CaXKEHLIEB NPOBOAUNUCL B COOTBETCTBMM C METOAM-
KOM NONEeBOro onbiTa N METOAMKOW COPTOU3YHEHUS MMOAOBLIX, ArOAHbIX N OPEXONNOAHbIX Kyrb-
Typ [5]. SKCnepnmeHTanbHble faHHble obpabaTbiBanUCb C MCMOMbL30BaHNEM METOAOB MaTtema-
TMYECKON CTaTUCTUKK, BKIKOYAS KOPPENAUMOHHBIA U OUCMEPCUOHHBIN aHanms, npu noMoOLLM WH-
CTPYMEHTOB «AHann3 AaaHHbIx» nporpamm Excel n STATISTICA [14, 15].
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a — 3aMep nokasaTens npypocTa caxeHua s6rnoHn/ 6 — 3amep nokasartens guameTpa KOPHEBOW LLENKN
measurement of the growth rate of an apple seedling caxeHua a6noHu / measuring the diameter of the
root neck of an apple seedling

PucyHok 2 — 3amepbl nokasaTtenemn npmMpocTa u yBenumyeHns gnaMeTpa KOPHEBOW LUEWKN OLHOSETHUX
caxeHueB A6510HM Npy fo3ax BHeceHust yaobperusa ot 0 go 3 1/ra
Figure 2 — Measurements of the growth and increase in the diameter of the root neck of annual apple
seedlings at fertilizer application doses from 0 to 3 t/ha

PesynbTaTthl M o6cyxaeHue. B kavecTBe npumepa Ha pucyHke 3 npuBedeHbl AaHHble
pocTa nokasartens «avameTpa KOPHEBOW LUeVKU» AN ABeHaguaTh caxeHueB s6MoHM copTta
OceHHee nonocatoe ¢ 01.06.2023-20.09.2023 rr. npn BHeceHun 1 T/ra yoobpeHus buarym.

=
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PucyHok 3 — MIameHeHne aMameTpa KOpHEBOW LIEK ABeHaaLaTh caxeHues copta OceHHee norocaToe
npv ucnonb3oBaHun yaobpexus 1 1/ra
Figure 3 — Change in the diameter of the rootstock of twelve cuttings of the Osennee Polosatoe
variety when using fertilizer 1t/ ha

[na aHann3a no BceM NMOBTOPHOCTAM KaXAoro akcrnepvMeHTa Obinu onpegeneHsl cpea-
HWe 3Ha4YeHus 1 cpeaHekBagpaTUYECcKne OTKIOHEHMe.

Pa3Butne caxeHueB NPOMCXOAUT NO BPEMEHWN M MoA AeWCTBMEM hakTopa — «403a BHe-
ceHus ynobpeHuiny. Ha pyucyHke 4 npvBegeHbl AaHHble U3MEHEHUS NO BPEMEHWN CpedHero 3Ha-
YeHWs nokasatens «auameTp KOPHEBOM LLenkuy caxeHueB copta OceHHee nonocatoe npu pas-
HbIX 403ax BHeceHus yaobpenumi. (Poct ¢ 01.06.2023-19.10.2023 rr.)
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PucyHok 4 — NIameHeHre No BpeMeHN «anameTpa KOPHEBOW LLENKM» CaKeHLUEB copTa
OceHHee nonocaTtoe Npw pasHblX 403ax BHECEHUSA ya0bpeHuii
Figure 4 — Time change in the "diameter of the root neck" of seedlings of the Osennee Polosatoe
variety at different doses of fertilizer application

Kak BugHO Ha pucyHke 4, Haubonee MHTEHCUBHOE pa3suTue anda copta OceHHee noro-
caToe NpovcxoauT Npu BHECEHUN yaobpeHui 2 T/ra. B xoge uccnegoBaHns npupocTa nokasare-
newn pasBuUTUS CaXeHLEB BbIOOPKa AN SKcnepMmeHTa npeacTtasnsna cobor HEKOTOPYHO Ccry4van-
HYI COBOKYMHOCTb, NPU 3TOM BCE OHM obnaganu pasHbiMyU HavasrbHbIMU 3HAYEHMAMU U3Mepsie-
MbIX Moka3saTeneun. POCT cakeHLLeB NMPONCXOANM He C HyMsl, a C HEKOTOPbIX HavarnbHbIX YCIIOBUW,
KOHKPETHbIX ANS KaXaoro caxeHua. [1osToMmy B ka4eCcTBe OCHOBHOIO (haktopa pasBUTUSA CaKeH-
LieB MPUHAT NokasaTternb NpUpocTa Nno KaXkaomy U3 napameTpoB CaXeHua, B 3aBMCMMOCTU OT 03
yaobpeHun, n ang kaxgoro copra.

KpunBble N3MEHEHMSI NOKa3aTernen NpUpocTa CaXeHLEB B 3aBUCMMOCTU OT 03 BHECEHMS
yAoOpeHus npuBeaeHbl Ha pucyHKax 5-6.

AHanManpys NonyyYeHHble OaHHble, MOXHO OTMETUTb, YTO MO MoKaslaTensiM: «4uamMeTp
KOPHEBOW LLENKM» U «BbiCOTA NMPMPOCTa» HaMBbICLUME MOKa3aTeNM MPUPOCTa UMEKOT CaKeHUbl
copta OceHHee nonocartoe npu Ao3e BHeceHUs yaobpenun 2 1/ra. Ana caxeHues copTa AHTO-
HOBKa HamborbLUMA NPUPOCT MokasaTensl «anameTp KOPHEBOW LUelKku» AOoCTUraeTcsi npu nose
BHeceHuna yaobpenun 1 T/ra. ns caxeHueB copTa Jlagora npu Bcex [o3ax BHeCeHUs yaobpeHus
OHW Ha POCT CaXKeHLIEB OKa3bIBalOT CKOpee yrHeTalLllee BO3AENCTBUE.
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PucyHok 5 — MIameHeHre Mopdonornyeckoro nokasartensa gnaMmetpa KOpHEBOW LUENKU
B 3aBMCMMOCTU OT 403 BHECEHMs yaobpeHui
Figure 5 — Change in the morphological index of the diameter of the root neck depending
on the doses of fertilizers
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PucyHok 6 — NameHeHre Mopdonorndeckoro nokasaresns BbICOTbl MIPUPOCTa B 3aBYCUMOCTH OT 403
BHeCeHus yaobpeHui
Figure 6 — The change in the morphological index of the height of growth depending on the doses of fertilizers

Mpn 06paboTke Nony4YeHHbIX AaHHbIX NPOBeaeH ABYX(AKTOPHbIN PErPECCUOHHbIN aHanu3
nokasaTenein npupocTa caxeHues. PerpeccrvoHHasi MoZenb onpeaensnacs B BUAe 3aBUCUMOCTY:

_ 2 2
y,=a,+a,-x +a,-x,+a,-x; +a;-x;, +a, x, x, (1)

roe: y; — nokasaTtenu pasBuTUs CaxeHua; x1 — pakTop — copTa S6MoHb; xo— hakTop — A03bl BHECEHWS yAo0pe-
HWI; a; — UCKOMbIEe KO3(PPULMEHTBI ypaBHEHWS.

B pesynbTtaTe pacyétoB nonyyeHbl cneayowme pesynbTaTtbl MO NokasaTento «avameTtp
KOPHEBOI LLIENKM CaxeHLay. CTeneHb BUsSHNUS (hakTopos - R? = 69,44%.

B3anmopacnonoxeHne aKCnepMMeHTaNbHbIX TOYEK M TOYEK, PAacCYMTAHHbLIX MO ypaBHe-
HUIO perpeccun, NpMBEAEHO Ha PUCYHKe 7.

51

a3

JlnameTp kopHEBOI meiKn, MM

Homep oneita

PucyHok 7 — BaaumopacnonoXeHve aKcnepuMeHTarnbHbIX U pacCYUTaHHbIX 3HAaYEHUI U3MEHEHS
nokasartens «guMameTp KOPHEBOW LLUENKN»
Figure 7 — Relative position of experimental and calculated values of changes in the “root collar diameter”
indicator

Haunbonbliee BnNusiHne okasbiBaeT NepBbit hakTop (COPT) B JIMHEMHON U KBagpaTUYHOM
dopmax: 0,255613 n 0,352838 c BeposaTHocTAMKU owmnbok cooTBeTcTBeHHO 00,0583 n 0,0337.
Bnusnue BToporo gaktopa (403bl yaobpeHus) He 4OCTOBEPHO.

Mo nokasatento «BblCOTa NPUPOCTa» CTeneHb BNUAHNA DaKTOPOB: R? = 62,4%. B3aumo-
pacnorioXXeHne aKCnepuMeHTarbHbIX TOYEK U TOYEK, pacCYMTaHHbIX MO YypPaBHEHUIO perpeccuu,
npuBeaeHO Ha pUCyHke 8.

Hanbonblee BNusiHne okasbiBaeT NepBbit hakTop (COPT) B JIMHEMHON U KBagpaTUYHOM
dopmax: 1045,16 n 151,202 ¢ BepoATHOCTbIO owmnbkn, cootBeTcTtBeHHO 0,0284 n 0,3169. Bnns-
HWe BTOPOro paktopa NMMHENHO U Ha npefene 3Ha4nMMoCTH.
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PucyHke 8 — BaaumopacnonoXeHve aKcrnepuMmeHTarnbHbIX U pacCYMTaHHbIX 3HAYEHUIN N3MEHEHNS
nokasarerssi «BblcoTa NpupocTa»
Figure 8 — Relative position of experimental and calculated values of change in the “height of growth” indicator

BbiBoabl. B pe3ynbTraTe aHanusa gaHHbIX YCTAHOBIEHO, YTO MCMOMb30BaHWE OpraHUYeckoro
ynobpeHusi buarym okasbiBaeT HanborbLlee BNUSIHNE HA OQHOMNETHME caxeHuUbl a6noHn copta OceH-
Hee monocartoe npu [o3e BHeceHus 2 T/ra. [Ans copta AHTOHOBKA HaMOONbLUMIA NPUPOCT MOSYYEH Y
nokasaTtens «guameTp nogsos» npu 1 T/ra BHeceHns yaobpeHuin. HammeHbllee BnusaHue yoobpeHune
Buarym okasbiBaeT Ha caxeHubl copTa Jlagora, MpUpoCT HUXe, YEM Y KOHTPOSIbHOIO BapuaHTa.

Onsi oueHkM BNusHMA copTa sA6noHn Ha nokasaTenu npupocTta Obin BbINOMHEH ABYXMdaKTop-
HbI KOPPENSALUMOHHBIA aHanus, B pesyrbTaTe KOTOPOro Moy4eHo, YTO noka3aTenn npupocTa CaxeH-
LieB CYLLEeCTBEHHO 3aBUCAT OT copTa A0MoHW, nccnegyemble copTa CyLeCTBEHHO OTNMYarTCs Mo no-
KasaTensiM npupocTa B 3aBMCUMMOCTM OT 403 BHECEHUS YA0OpeHns. HanbonbLlumnii npupocT nokasaTte-
neu oT Ucnonb3oBaHnsa yaobpeHuin umeet copT OceHHee nonocaToe, Ha NPUPOCTbI TaKKe OKasblBaloT
BMMSIHWE COBOKYMHOCTb (DaKTOPOB.

Conclusions. As a result of graphical analysis of the data, it was found that the use of organic
fertilizer Biagum has the greatest effect on annual apple seedlings of the Autumn striped variety at a
fertilizer dose of 2 kg. For the Antonovka variety, the largest increase was obtained in the indicator
"rootstock diameter" with 1 kg of fertilizer application. Biagum fertilizer has the least effect on cuttings
of the Ladoga variety, the increase is lower than that of the control variant

A two-factor correlation analysis was performed to assess the effect of the apple variety on
growth rates. As a result, it was found that the growth rates of cuttings significantly depend on the ap-
ple variety, the studied varieties differ significantly in terms of growth rates depending on the doses of
fertilizer application. The greatest increase in indicators from the use of fertilizers is the Autumn striped
variety, the increments are also influenced by the products of factors.
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