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AxtyansHocTb. B HacTosiLee BpeMsi CyLiecTByeT npoGnema yaoBneTBopeHnsi cnpoca Ha
BHYTPEHHEM PbIHKE MJI00BO U ArOAHOM NPOoAyKLUeli COracHo AeiCTBYIOLLUM PEKOMEH-
faumaMm. OgHUM 13 cNOCOGOB MHTEHCMGUKALIMKN CENbCKOXO3ANCTBEHHOMO MPOU3BOACTBA
SIBNSIETCA NPUMEHEHNeM pecypcocOeperaowmx TEXHONOMMi, K KOTOPbIM OTHOCUTCS
KanesnbHoe opolueHue. Bonpockl perynmposaHnst BOHOro 6asnaHca no4Bbi NPU BbipaLLm-
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fruit kennel with drip irrigation

ABSTRACT
Relevance. Currently, there is a problem of satisfying the demand in the domestic market
for fruit and berry products in accordance with current recommendations. One of the ways
alebedev@rgau-msha.ru to intensify agricultural production is the use of resource-saving technologies, which
include drip irrigation. The issues of regulating the water balance of the soil when growing
planting material for fruit crops in modern conditions require experimental studies aimed at
Conflict of interest: The authors declare studying the biological characteristics of economically important plants and their reactions
no conflict of interest. to the complex of external environmental factors.
Methods. Field studies were conducted on the territory of the educational experimental
farm of the Michurinsky Garden fruit growing laboratory of the Russian State Agrarian
University - Moscow Timiryazev Agricultural Academy. A two-factor experience in the study
of different ranges of moisture for the formation of varietal plum seedlings grafted on plum
) ’ OO RIR tree stock was laid in the spring of 2018. The first factor included options for maintaining
of plum seedless in a fruit kennel with drip irrigation. g mojsture in the range of: 1) 60-80% of the lowest moisture capacity; 2) 70-90% of the
Vegetable crops of Russia. 2020;(2):74-77. (InRuss.)  |owest moisture capacity; 3) 80-100% of the lowest moisture capacity; 4) control (without
https://doi.org/10.18619/2072-9146-2020-2-74-77 irrigation). Plum varieties “Mashenka” and “Utro” were the second factor.
Results. Constructed humidification contours according to the years of research and
experimental options showed that drip irrigation contributes to the optimum moisture con-
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the root system, the number of roots and the average root length are obtained. It was
revealed that in the variants with irrigation, the root system of seedlings spreads in the
upper layer (mainly 20-30 cm) and stretches along the line with droppers.
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BBepneHune
B HacTosiLLee BpeMs cyLLecTByeT npobnemMa rno yaoBneTsope-
HUIO cnpoca HaceneHnst Poccum B MiogoBOM U SrofHoM Npo-
AyKLUMM COTNTAaCHO AENCTBYOLLMM paLMOHasIbHbIM HOpMaMm noTpet-
nenus [1; 2; 3]. Ans pelueHns aTo npobnembl B paMkax OencTByio-
Ler f'ocynapCTBEHHOM NPOrpamMmMbl Pa3BUTUSA CEJIbCKOr0 XO39MCTBa
M PEryanMpoBaHns PbIHKOB CESIbCKOXO3SAMCTBEHHOM MPOAYKLMM,
cblpbst U NpogoBonbCcTBus Ha 2013-2020 rogbl NpegyCcMOTPEHO K
2020 rogy npon3BecTy 3akaKy cafoB Ha nnowaav 84,3 Teic. ra [1;
4]. Mpwn 3TOM HabNOAAETCA HEAOCTAaTOK MOLLIHOCTEN B OTEHECTBEH-
HOM MUTOMHWKOBOACTBE, B PE3Y/bTaTe Yero 3HaumTesibHas 4acTb
rnocagoyHOro matepvana rnoctyrnaer u3-3a pyoexa. B nnogoBbix
cafax, KOTopble 3aKnafblBAaeTCS C MCMOb30BaHNEM HE adanTnpo-
BaAHHOIO K MECTHbIM YCJIOBMSIM MOCAA04YHOrO MaTepuana, yepes 7-
10 net moryTt HabnoaaTbes Bbinagbl AepeBbeB. O6beM BbiNagoB
MOXeT focturatb 15-20% 0T NnepBOHaYaNbHOro KONMYECTBa, a exe-
rogHas BenmuunHa yuepba coctasnset 6onee 1,5 mnpa pyonein [1].
OnbIT MHOTMX 3apybexHbIX CTPaH CBUOETEeNbCTBYET O Lenecood-
Pas3HOCTV MPUMEHEHNS BbICOKOKAYECTBEHHOIO NOCaA04YHOro MaTe-
puana, B TOM 4Yucne M NNOAOBbLIX KynbTyp. Ha pocT u passutune
pacTeHuii 1, Takum 06pa3oM, Ha Ka4eCTBO MOCaZ0HHOro MaTepuana
00JbLLIOE BNIMSIHNE OKa3blBAET BOAHBIA PEXIMM MOYBbI.

B kayecTtBe 0OHOroO M3 NyTen MHTEHCUPUKALMN CENbCKOXO35I-
CTBEHHOr0 NpPov3BoACcTBa B 06/1aCTV PacTeHMeBOACTBA U Ca0BOa-
CTBa SB/ISIETCS NPYMEHeHne pecypcocOeperatoLlyx TEXHONOMIA, K
KOTOPbIM OTHOCUTCS KanesibHOe OpoLLEHE,
MO3BOJISAOLLIEE MOBBLICUTb KQYECTBO U BbIXOA,
NPOAYKLNN CENbCKOXO3ANCTBEHHBIX KYSIbTYP
[5; 6; 7; 8]. CnepoBatenbHO, BONPOCHI pery-
JIMPOBaHMs BOOHOro GanaHca MoYBbl Mpwu
BblpallMBaHMM MOCAA04YHOro MaTepuana
NAOAOBbLIX KYNbTYP B COBPEMEHHbLIX YCIO-
BUSIX NprobpeTatoT 0cobyio akTyalbHOCTb U

BapuaHTt 60-80% HB
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90% HanmeHbLuen BnaroemkocTy; 3) 80-100% HaumeHbLUen Bna-
roemkocTh (oanee HB); 4) koHTponb (6e3 opolueHus). B kayecTse
BTOPOro dakTopa BbICTynanm copTa Cnmebl «<MalleHbka» 1 «YTpo».

Bbicaaka caxeHLUEB ocyLecTBasnack cornacHo cxeme 0,9x0,33
M, @ PaCCTOSIH1E MEXY COCEAHUMU PSAAMU PA3NINYHBIX BAPUAHTOB
coctasnano 1 m. [Mpu gaHHoOM cxeme NiI0THOCTb MNOCaaKM CoCcTaBma
33,5 Thic. caxeHLeB Ha 1 ra. Bce BapuaHTbl OnbiTa b 3a/10XKEHI
B TPEXKPATHOI NMOBTOPHOCTU C CUCTEMATMUHECKUM PACTONOXEHNEM
nensHok. Mnowaap aensHkmn — 40 M2, B Kaa0i NoBTOPHOCTA OblIo
BbiCaXeHO Mo 30 CaxeHLEB KaXa0ro copra.

Ons nonvBa NPUMEHSNN MHOTOMETHIO KamnenbHY JIMHUIO.
BnaxHOCTb MO4BbI KOHTPOMMPOBAIM C MOMOLLBIO TEH3MIOMETPOB,
rPagyMpOBaHHbIX Ha OCHOBAaHWMM [aHHbIX TEPMOCTATHO-BECOBOIrO
mMeTogaa. MaydeHne KOHTYPOB YBJIaXKHEHUS!, KOTOPbIE OblNM NMOMyYeHbI
B MpoLiecce NPUMEHEHs! IMHUM KanefbHOro Nosvnea, OCYLLLEeCTBIS-
SN B TUMWYHOM MECTE OMbITHOrO y4acTka nytem otbopa o0pa3uos
MOYBbI HA BNAXHOCTb Yepes kaxkabih 10 cMm, kak no rnybuHe (oo 70
CM), Tak 1 B TOPU30HTaJIbHON MAOCKOCTM.

Pe3ynbTaTthl n ux 06CcyxaeHune

Mo pesynbTatam NpoBeaeHHbIX NoneBblx HabnoaeHnii B 2018 un
2019 ropax O6bIM MOSTyHEHbl KOHTYPb! YBAQKHEHWS! /1S KQXKA0ro
BapuaHTa onbiTa C NoAAep)XaHnem BNaxHOCT B KOPHEOOUTAaEMOM
cnoe 60-80 % HB, 70-90% HB n 80-100% HB oo nonvea, cpasy
nocne NoavBa v CnycTs CyTkv nocne nonmea (puc. 11 2).

BapwvanTt 70-90% HB

TPeObYOT NPOBEAEHNS SKCNEPUMEHTaSIbHBIX
1nccnenoBaHWi, HanpaB/iEHHbIX HA U3yye-
He BMONOrMYeckux 0COOBEHHOCTEN X03sii-
CTBEHHO BaXXHbIX PACTEHUI 1 X peakumm Ha
KOMIJIEKC BO3AEMCTBYIOLLMX BHELLHUX (ak-
TOPOB OKPYXatoLLen cpeapbl.

Llenbto paboThbl ABNANOCH U3y4eHMe pac-

npeaeneHvst Bnaru no npoduio epHOBO-
NOA30/MCTON MOYBbI U BbIBNEHWUE BIVSHUS
PEXMMOB KanesibHOro OpOoLLEHNS Ha dop-
MMUPOBAHME KOPHEBOI CUCTEMbI CaXEHLIEB
CNVBbI B MI000BOM MUTOMHUKE.

MeTtoauka nccnegoBaHus
MoneBble nccnenoBaHns NPOBOAUIN

Ha TEPPUTOPUMN Y4EBOHO-OMbITHOIO XO3SIiA-
ctBa  nabopaTopuu  NNOLOBOACTBA
«MuyypuHcknin cag» POCCUINCKOro rocy-
[ApPCTBEHHOr0 arpapHoro yHMBepcuTeTa

YcnoBHble 0603HaueHun

<50% HB
50-55% HB
55-60% HB

— MCXA vmenu K.A. Tumnpsaszesa. Moysa
OMbITHOTrO y4acTka — AEPHOBO-MOA30/M-
cTaq, KynbTypHasi, rPyHTOBO-rieeBaras,
rnybokonaxoTHas, CPefHECYrMHNCTas Ha
MOPEHHOM CYInnHKE, MoacTunaemas Ha
rnybuHe 150-170 cM noaMOpPEHHLIMU Mec-

60-65% HB
65-70% HB
70-75% HB
75-80% HB
80-85% HB
85-90% HB

Kamu.

[ByxdakTOPHbI OMbIT MO U3Y4EHUIO pas-
JINYHBIX OVANa30HOB YBNAXHEHUS Ha Gop-
MUPOBaHME COPTOBbLIX CaXEHLIEB CIMBbI,
MPVBUTbLIX HA NOABON anblyun, Bbln 3a50XeH
BecHon 2018 roga B COOTBETCTBUN C PEKO-

90-95% HB
95-100% HB
>100% HB

EREROOOOONEEN

Menpaumamu [9; 10]. Mepsbii  dakTop
(peXmM yBIAXHEHWS MOYBbI NMPY KarnebHOM
OpOLLEHMI) BKIKOYaN BapuaHTbl C Noaaep-
aHMeM BNXHOCTM NMoYBbl B AuanasoHe: 1)
60-80% HavMeHbLLen BnaroemkocTtu; 2) 70-

Puc. 1. PacnpepeneHue Bnaru B no4Be A0 NONMBa, cpa3y noce nonmea u Yepes CyTku nocne
nonvea no BapuaHtam onbita B 2018 rogy

Fig. 1. The distribution of moisture in the soil before irrigation, immediately after irrigation and
one day after irrigation according to the experimental options in 2018
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XapakTep pacnpegeneHvss Bnaru no
npoduIto NoYBbl Nepes, NosIMBOM B OCHOB-
HOM npencTaBnsieT coboil crou pasHoM
CTeMNeHn YBNaXHEHHOCTU C BbIPaXEHHON
TeHOEHUMEeNn yBeNnM4YeHUs BNaXHOCTU MO
Mepe [IOBWXEHUS BHU3 MO rOpU30OHTaM.
Tonbko B BapuaHTe onbiTa ¢ NoaaepXaHu-
eM BnaxHoctn B guana3oHe 80-100%
HanMeHbLLe BNaroeMkocTu Oblnv 06Hapy-
XeHbl OTAEsibHble 3aMKHYTble CErmMeHThbl
OonbLuen yBnaxHeHHOCTM. Cpady xe nocne
NMPOBEAEHUS MOJIMBA KOHTYP YBIAXHEHUS
NMPVHUMAET YeTKMe oYepTaHus ¢ ryouHOM
NnpoMaYnBaHns B BEPTUKaSIbHOM MI0CKOCTU
0o 20-25 cm 1 guameTtpom 15-20 cm.

OnameTp BUOMMOro ropu3oHTaNbHOro

BapuaHTt 60-80% HB BapuaHTt 70-90% HB

FnyGuna, cm

MnyBuna, cu
TnyGuna, cm

KOHTYpa YBNAXHEHUS Ha MOBEPXHOCTU 3 3 g ==
MOYBbl B CPEOHEM MO BapuaHtam onbita & ° |° e ¥ == =
E — E . |8 > >

coctaensn 10-20 cm. Hesasucumo oT R O &l _
BapvaHTa yBNaxHEHUs NoYBbl NOA, Kanenb- 40— — — — “0
HVLAaMM hOPMUPOBANach 061acTb C Bax- BapwanT 80-100% HB
HOCTblO, koTopas pocturana 105-110% 0
HaMMEHbLLEN BNaroemkocTu. Yepes cyTku w —— YcnoBHble 0603HaueHua
nocne NpPOBEAEHUS MOAMBA NPOUCXOANIIO g - S e B <so%HB
nepepacnpeneneHe Bnaru B Mo4Be C 1 — B 50-55% HB
cocpenoToyeHmemM 06acTy HambosbLIEro =0 [ 55-60% HB
yBRnaxHeHust Ha rny6uHe ot 20 go 25-30 cm [[] 60-65% HB
N paguanbHbiM PacrnpocTpaHeHem oT [[] 65-70% HB
KanesibHOM SIMH1M B cpeaHem 10 20 cm. [[] 70-75% HB

N B 2018, n B 2019 rogy Habmoganocb [] 75-80% HB
YMEHbLLEHNE BAAXHOCTW MOYBLI K MaKCu- [[] 80-85% HB
MasibHOW riyOvHe MpoMaynBaHUsS BO BCEX [[] 85-90% HB
paccMartpuBaeMblX BapuaHTax onbiTa. [0 90-95% HB
MonueHas BoJa KOHLEHTPUPYeTca B npe- — [l 85-100% HB
[enax Crosi YBNaXHEHWUS C HE3HAYUTESb- . = Il >100% HB
HbIM MEPEMELLEHNEM BRarn B HUXenexa- g 20 I -
LLME FOPW3OHTHI (B cpeaHeM Ha 3-5 cm) B 2 . @
BapuaHTax HanbosbLuero yenaxHeHus (70- _ ~ ==

90% 1 80-100% HanMMeHbLLel Bnaroemko-
CcTn).

CTteneHb yBNaXxHEHWs NOYBbI U pacnpe-
OEeNneHns Brarn mno MOYBEHHOMY KOHTYPY
0KasblBalOT BAMSIHME HA OMOMeTpuYeckmne
rnokasaTesniv pa3BUTKS KOPHEBOK CUCTEMbI CaXKeHLIEB CNIMBbLI (Tabs.
1). Tak kak 1 gna copta «MalueHbka», 1 gns copta «YTpo» UCMNoSb-
30BaiCa OOWH W TOT Xe MOABON, TO COPTOBblIE OCOOEHHOCTU He
0Ka3blBaAOT CTATUCTUYECKN LOCTOBEPHOrO BANSHUS HA 06 bEM KOp-
HEeW, 1X KONMYECTBO 1 CPEOHIO AJIMHY KOpHS. Hanbonee pa3surtas
KOpHeBas cuctema Hablo4aeTcs B BapraHTax onbiTa ¢ nogaepxa-
Huem BrnaxHocTy noysbl 70-90% n 80-100% HavMeHbLUel Bna-

Puc. 2. PacnpepeneHue Bnaru B noyse A0 Nnonvea, cpasy nocne nonauea v 4epes CyTku nocne
nonvea no BapuaHtam onbita B 2019 rogy

Fig. 2. The distribution of moisture in the soil before irrigation, immediately after irrigation and
one day after irrigation according to the experimental options in 2019

B 2018 rony o5 BapnaHTa onbiTa ¢ NoAaep)XaHMeM BIaXXHOCTU B
ananasoHe ot 80 1o 100% HarMeHbLLEe BNaroeMKocT 06bemM Kop-
Hel coctaBmn 186 mn (295% OT KOHTPONS), KONMYECTBO KOPHEN — 27
WT. (225% OT KOHTPONINA) 1 CPeaHss oyimHa KopHa — 16,5 cm (170%
oT KoHTpons). B 2019 rogy ans ABYXNIETHMX CaXEHL,EB Obliv nosyye-
Hbl CieayloLLMe 3HadYeHVs: 00beM kopHel — 574 mn (328% OT KOHT-
pons), KONYECTBO KOpHen — 87 WT. (256% OT KOHTPOS) U CPeaHss

rOeMKOCTU. nnvHa kopHs — 19,8 cm (139% o1 KoHTpOnNS). YuuTbiBag 0COOEHHO-
CTW PACMOJIOXEHNs B MOYBE KOPHEBOW CUCTEMbl C/MBbI, Obifo
Ta6nuua 1. OcHOBHbIE 6MOM9TpM‘JGCKMe nokasaresin pa3snuTus Kopesoﬁ CUCTEeMbl Ca)XKeHLueB CJ/InBbl
Table 1. The main biometric indicators of the development of the measles system of plum seedlings
Pexum 06bem KopHeit KonuyectBo KopHei CpepnHsa AnnHa KOpHS
opoLleHus Mn B % K KOHTPOJIIO wT. B % K KOHTPOJIIO cm B % K KOHTPOJII0
2018 ropn (ogHONETKM)
60-80% HB 125 198 18 150 11,8 122
70-90% HB 167 265 23 192 15,3 158
80-100% HB 186 295 27 225 16,5 170
KoHTponb (6e3 opoLueHus) 63 100 12 100 9,7 100
HCPy 05 16 - 7 - 1,5 -
2019 rop (ABYXNIETKM)
60-80% HB 398 227 54 159 16,5 116
70-90% HB 517 295 78 229 18,6 131
80-100% HB 574 328 87 256 19,8 139
KoHTponb (6e3 opoLueHus) 175 100 34 100 14,2 100
HCPy,05 34 - 12 _ 16 }
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Tabnuya 2. Moka3aTtenun CTPOEHUsI KOPHEBOW CUCTEMbI CaXKEHL|EB CJ/INBbI
Table 2. Indicators of the structure of the root system of plum seedlings

MpoueHT KOpHeN OT 06LEro KOIMYECTBA C AMAMETPOM

Pexum opowieHus

1-3 Mm 3-5Mm 5-8 Mm 8-10 mm >10 mm
2018 rop, (ogHONETKM)
60-80 % HB 74,4 25,6 0 0 0
70-90 % HB 71,9 21,3 6,8 0 0
80-100 % HB 70,8 18,8 10,4 0 0
KoHTponb (6e3 opoLueHus) 76,9 23,1 0 0 0
2019 rop, (BBYXNETKN)
60-80 % HB 66,1 24,5 57 3,7 0
70-90 % HB 60,3 29,4 8,9 1,4 0
80-100 % HB 61,3 27,5 8,7 1,8 0,7
KoHTponb (6e3 opoLueHus) 67,4 25,7 6,7 0,2 0

OTMEYEHO, YTO B OPOLLIAEMbIX BapraHTax KOPHEBasi CUCTEMA Pacro-
JIOXXEHA NPEVMYLLIECTBEHHO B MaXOTHOM FOPU30HTE MOYBbI, e CO3-
JatoTcst 611aronpusTHbIE YCI0BUS MO 0OECMEYEHHOCTU NUTATESNbHbI-
MU aNieMeHTaMu 1 61aronpuUaTHbIe BO3AYLLUHbIN PEXUM.

MNMokasatenu CTPOEHUS KOPHEBOW CUCTEMbl CaXEHLEB CAMBbI
npencrasneHbl B Tabnuue 2. B opoluaeMbix BapuaHTax onbita Kop-
HeBasi cucTemMa pas3BrBaeTcs ObICTpee, YeM Ha KOHTposie 6e3 opo-
weHua. B 2018 rogy KonnyecTBO KOpHEW ¢ AnameTpoM 5-8 mm B
BapuMaHTe C NnoaaepXaHnem BnaxkHocTu B amanasoHe 80-100 %
HanMeHbLLen BnaroemkocTu coctasnsano 10,4% ot obLuero konuye-
CTBa, B TO BPEMS Kak Ha KOHTPOJie Obliiv OTMEYEHbI KOPHU AMaMeT-
pom 1-3 MM 1 3-5 MM, Ha BTOpoWi roa, nccnenoBaHus aTa TeHAEHLMS
coxpaHunacb. B Hambonee yBnaxHEHHOM BapuaHTe MOSBUIIMCH
KopHU ¢ arametpoM 6onee 10 MM, 4TO HE NPOU3OLLTO AJ1S OCTaslb-
HbIX BApWaHTOB.

B koHTpone 6e3 opoLLeHsi KOPHEBASi CUCTEMA CaKEHLIEB CNMBHI
B rpouecce pocTa npuobpeTaeT KOHycooOpasHyio ¢opmy.
MNpenMyLLEeCTBEHHOE HanNpPaBieHNe POCTa KOPHEN — BHU3 B CTOPOHY
K 6onee BNaXHbIM CNOSIM MOYBbLI. B BapraHTax ¢ npoBeaeHneM 0po-
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LLIEHMS KOPHEBAS CUCTEMA CaXEHLIEB PACNPOCTPAHSAETCS B BEPXHEM
cnoe (npemmyLectseHHO 20-30 CM) 1 BbITArMBaETCS BAOSb IMHWM C
KanesibHULaMu. 970, BO-NepBbiX, 06er4yaeT BbIKOMKY CAXEHLEB B
NMUTOMHUKAX, a, BO-BTOPbIX, MPUBOAMT K UX MEHbLLEMY MOBPEXAEe-
HUIO NPV Nepecagke.

3aknioueHve

Pe3yanaTb| nccnenoBaHUs NMokasbiBalOT, YTO MOJIydEeHHble Ong
BCEX BAPMAHTOB OMnbITa C OPOLUeHNEeM KOHTYPbI YBTaXXHEHUSA CBUAE-
TENbCTBYIOT 00 OTCYTCTBMW HEMNPOU3BOAUTENbHBIX NOTEPb OPOCU-
TENbHOW BOAbl HA MHPUILTPALMIO B HUXKENexXalme ropu3oHTsl. B
opoLwaemMbIX BapuaHTax pasButue KOpHeBOI‘fl CUCTEMbI CaXXEeHLLEB
CNMBbI NMPOUCXOOUT HAMHOIro MHTEHCMBHEE, YeM Ha KOHTpOe 6e3
opoulleHus. Mcnonb3oBaHne KamnesbHOro MosivBa CrocoOCTByeT
NMOCTOSIHHOMY 06ecrneyeHno CaXeHL,EeB AOCTYMNHOW Bnaron ¢ pac-
TBOPEHHbIMN NMUTATENIbHbIMW BeLWleCTBaMn B KOpHeO6VITaeMOI7I
30He, a PaCMooXeHNe KOPHEBOW CUCTEMbI BAOSIb KaneSlbHON MHUN
1 Ha HeBGONbLLOW rybrHE NPUBOAUT K MEHbLLEN 1X MOBPEXAEHHO-
CTV NpW nepecake.

About the authors:

Nikolay N. Dubenok — Academician of the Russian Academy

of Sciences, Doc. Sci. (Agriculture), Professor, Head of Department,
https://orcid.org/0000-0002-9059-9023

Aleksandr V. Gemonov - graduate student,
https://orcid.org/0000-0002-2561-8179

Aleksandr V. Lebedev - Cand. Sci. (Agriculture), Senior Lecturer,
https://orcid.org/0000-0002-8939-942X

® References

1. Kuznetsova A.P., Drygina A.l. Current trends in the development of technolo-
gies for the production of planting material for fruit crops of the highest quality cat-
egories. Scientific works of SKFNTSSVV. 2018; (17): 71-75. DOI: 10.30679/2587-
9847-2018-17-71-75

2. Parakhin N.V. Modern gardening in Russia and prospects for the development
of the industry. Modern gardening. 2013;2(6).

3. Rodionova |.A., Sushkov A.A. Import substitution as the most important factor
in ensuring the economic development of gardening. Regional economics: theory
and practice. 2015;43 (418).

4. Egorov E.A. Import substitution in industrial fruit growing and the priorities of
scientific support for its development. Gardening and viticulture. 2017; (2): 18-23.
DOI: 10.18454 / VSTISP.2017.2.5290

5. Dubenok N.N., Borodychev V.V., Lytov M.N., Belik O.A. Features of the water
regime of the soil during drip irrigation of crops. Achievements of science and
technology of the agro-industrial complex. 2009;(4):22-24.

6. Dubenok N.N., Borodychev V.V., Bogdanenko M.P., Vybornov V.V.,
Shumakova K.B. The technology of cultivation of early onions with drip irrigation:
a monograph. M.: Prospect, 2016. 176 p.

7. Dubenok N.N., Gemonov A.V., Lebedev A.V., Gradusov V.M. The formation of
plum seedlings during drip irrigation in the conditions of the non-chernozem zone.
Izvestia Timirazevskoj selskohozajstvennoj akademii. 2019;(6):23-35. DOI:
10.34677/0021-342x-2019-6-23-35

8. Dubenok N.N., Gemonov A.V., Lebedev A.V., Glushenkova E.V. Formation of
plum seedlings under drip irrigation in Central Non-Black soil region of Russia.
Bulletin of the Peoples' Friendship University of Russia. Series: Agronomy and
Livestock. 2019;14(1):40-48. DOI: 10.22363 / 2312-797X-2019-14-1-40-48

9. Armor B.A. Methods of field experience (with the basics of statistical process-
ing of studies). M.: Agropromizdat. 1985. 351 p.

10. Rodionova I.A., Sushkov A.A. Import substitution as the most important factor
in ensuring the economic development of gardening. Regional economics: theory
and practice. 2015;43(418).

[ 77]



