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Hece3oHHOoe 5
NPOV3BOACTBO ArooHOM
NPOZYKLMM ManHbI

KPaCHOW B YCNOBMAX
OTanInBaeMbIX 3UMHUX TEMINL,

PE3IOME

AxTtyanbHocTb. B HacTosiLiee Bpemsi BO MHOFMX CTPaHax MUpa LUMPOKOE PacnpoCTPaHeHue noyyu-
N0 NPOV3BOACTBO HECE30HHOI ArOAHON NPOAYKLUKU ManuHbl. B nocneaHee BpeMs MHTEPEC K AaH-
HOI1 TeXHONOrUM BO3HUK U B Poccum, 4To MMeeT 6onbLumMe NepcnekTUBbI Ans Pa3BUTHS NPOMBILLIIEH-
HOro capgoBoAacTBa. Ha Haw B3rnsg, nepcnekTMBHO pa3padaTbiBaTh 3/IEMEHTbI TEXHONIOTUM Hece-
30HHOr0 NPOM3BOACTBA ArofA MaiuHbl KPAaCHON, Pa3MHOXEHHON METOAOM KIIOHANbHOr0 MUKpPO-
Pa3MHOXEHUS C TPAAULMOHHBIM MU PEMOHTAHTHbIM TUMOM MJOLOHOLIEHUS B YCJIOBUSIX 3UMHUX
oTannMBaeMbIX TEMMLL.

Matepuan n metoguka. OnbiTbl MPOBOAUNM B Na0OPATOPMM KJIOHANBHOTO MUKPOPa3MHOXEHUS
capioBbIX pacTeHuit naboparopuu nnoposopcTea PFAY-MCXA um. K.A. Tumupsizesa. O6bektamu
nccnepoBaHUin CRYXUAM COPTa MasiMHbl KPAcHON € TPaANLIMOHHLIM (COpT BosibHULLA) M pEMOHTAHT-
HbIM (copTa OpaHxeBoe 4yao 1 bpsHckoe anBo) TMNOM nnogoHoLweHUs. OnbITHbIE pacTeHus Obn
Pa3MHOXEHbl METOZLOM KNIOHANIbHOr0 MUKPOPa3MHOXEHMUS U BbIPALLEHbI Nepes, BbIrOHKOM B OTKPbI-
TOM U 3aLUMLLEHHOM rPYHTE, KOHTPOJIEM CJTY)XWJIN PaCTEHUS!, PAa3MHOXEHHbIE KOPHEBbIMM OTMPbIC-
KaMu. B OTKpbITLIN rPYHT pacTeHus Obinv BbiCaXeHbl B CEPeaMHe Masi, B cepeaunHe oKTs0ps ux nepe-
capunu B KoHTeliHepbl 06bemoM 10 J1 ¥ nepeHecnn B yCNOBUS 3aLLULLLEHHOTO rpyHTa. 3aTeM BbiCcTa-
BU/N B XONOAUIbHbIV OTCEK C Temnepartypoii 1...5°C. [ins BbIFOHKU PACTEHNS MaiMHbl PEMOHTaHT-
HOW BbICTABNS/N B 3UMHIOI0 OTannuBaemyio Tennuuy 20 sHBaps, Npy 3TOM NPOV3BOAWIN HOPMU-
POBKY N0OEroB 3aMeLLeHNs Haa3eMHON CUCTeMbI: 0e3 HOPMUPOBKU, 3 Nobera Ha pacTeHue, NoHas
o0peska Haa3eMHol cucTembl. ManuHy ¢ TPagMLMOHHBIM TUNOM MJIOAOHOLLEHUS BbICTaBNSNU B
3MMHIOI0 OTannMBaeMylo Tennuy B Tpu cpoka 20 sHBaps, 10 dpeBpang, 2 mapta. YyeTsl npoxoxae-
Husa deHonornyeckux $has passBuTUS U NOCTYNNEHWUS YpOXas NPOU3BOAUNM B TeyeHne 3 MecsiLeB
yepes Kaxpble 5 aHen.

Pesynbratel. B ycnoBusix 3MMHUX OTannMBaeMbIX TENUL, nokasaHa 3¢ ¢deKTMBHOCTb U pa3paboTa-
Hbl 3/IEMEHTbI TEXHOJIOTUM HECE30HHOTO NPOU3BOACTBA Ar0f4, MaNuHbl PEMOHTAHTHOI U ¢ Tpaau-
LIMOHHbIM TUMOM MJIOA0HOLIEHMS, PA3MHOXEHHBIX in Vitro 1 BbIPALLLEHHbIX NEPef, BbIFOHKOMN B OTKPbI-
TOM rpyHTe. BbisiBNieHO, 4TO HE0OXOAVMO MPOBECTM HOPMUPOBKY NOGEroB nepes BbirOHKOW MasivHbI
PEMOHTAHTHOW 1 YCTaHOB/EHbI ONTUMAJIbHble CPOKU Ha4ana BbIrOHKM A4S MavHbl C TPAAULMOHHBIM
TUMOM MJIOAOHOLLIEHUS.

KnioyeBble cnoea: ManuHa peMOHTaHTHasi, ManuHa ¢ TPAAULMOHHBIM TUMOM NJIOLOHOLLEHNUS,
Hece30HHas ArogHas NPOAYKUMS.

Non-season production

of raspberry of red berry products
in conditions of heated

winter greenhouses

ABSTRACT

Relevance. Currently, in many countries of the world, the production of non-season raspberry berry
products has hecome widespread. Recently, interest in this technology has arisen in Russia, which
has great prospects for the development of industrial gardening. In our opinion, it is promising to
develop elements of technology for the non-seasonal production of red raspberries, propagated by
the method of clonal micropropagation with a traditional and remontant type of fruiting in the condi-
tions of winter heated greenhouses.

Material and methods. The experiments were carried out in the laboratory of clonal micropropaga-
tion of garden plants in the fruit growing laboratory of RGAU-MSHA named after K.A. Timiryazev. The
objects of research were varieties of red raspberries with a traditional (variety Volnitsa) and remon-
tant (varieties Orangevoe Chudo and Bryanskoe Divo) type of fruiting. The experimental plants were
propagated by the method of clonal micropropagation and grown before distillation in open and pro-
tected ground; plants propagated by root offspring served as control. Experimental plants were
planted in open ground for growing in mid-May, in mid-October they were transplanted into 10 liter
containers and transferred to protected ground conditions. Then putin the refrigerator compartment
with atemperature of + 1 ... + 5°C. For distillation, the raspberry repairing plants were exposed in the
winter heated greenhouse on January 20, while the shoots of replacing the aboveground system
were normalized: without normalization, 3 shoots per plant, complete pruning of the aboveground
system. Raspberries with a traditional type of fruiting were exposed in a winter heated greenhouse
in three periods on January 20, February 10, March 2. Accounting for the passage of the phenolog-
ical phases of development and yield was made for 3 months every 5 days.

Results. In the conditions of winter heated greenhouses, efficiency has been shown and elements of
technology for non-season production of raspberry berries remontant and berries with a traditional
type of fruiting, propagated in vitro and grown before open field distillation are developed. It was
revealed that it is necessary to normalize the shoots before distillation of raspberry remontant, and
the optimal timing for the start of distillation for raspberries with a traditional type of fruiting has been
established.

Keywords: raspberry remontant, raspberry with traditional type of fruiting, non-seasonal berry
products.
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BeBepeHune

Manlea ABNSIETCA LEHHOW ArogHOM KynbTypPOWN, KoTopas
nonynsipHa He ToJbko B POCCKK, HO M BO MHOMMX CTpaHax
mupa. Mo gaHHbIM [oCcynapCTBEHHOO peecTpa CeNeKLUVOHHbIX
OOCTMXKEHWUIN, OONYLIEHHbIX K 1cnonb3oBaHmio B 2019 roay Ha
TeppuTopun PD, parioHMpoBaHO 2 copTa exesnkn n 86 copToB
ManuHbl. Mo nporHosam B Gnwxkaniwem Oyayuiem O6yneT yse-
NMumMBaTbCs NoTpebsieHe MasnuHbl, MOCKOJSIbKY ee 3HayYeHne B
eXeJHEeBHOM pauuoHe nuTaHus Bo3pacTtaeT [6, 8]. CornacHo
npukady MuHagpascoupassuTtus oT 2 asrycta 2010 roga Ne
5931 B Poccuiickoin Pepepaumm pekoMeHayemMblii MeANLH-
CKMIA ypoBeHb NOoTpebneHuns nnonos u arof, coctasnset 90-100
Kr Ha Yyenoseka B rog. B 2017 rogy dakTtnyeckoe notpebneHve
cocTaBuio 59 kr Ha ayuwly HaceneHus, Npu 3ToM B MPOAOBOJIb-
CTBEHHOW KOP3WHEe YAENbHbIA BEC MMMOPTHOM NPOAYKUUN
coctaenan 72,3%. [Ana cpaBHeHUs 3TOT nokasatenb B Utanum
coctaenset 149 kr, B HugepnaHgax — 167 kr, B ABctpum — 152 «r,
B BenukobputaHum - 128 «kr Ha 4YenoBeka B rog.
HeobecneyeHHOCTb BHYTPEHHErO pbiHKA MiogamMn M arogamm
OTEeYeCTBEHHOro NMpon3BOACTBA AAET BO3MOXHOCTb MpakTuye-
Ckn BecnpensaTCTBEHHO 3aMnoJIHATL ero 3apy6exkHon NPoayKLm-
er. 3a 2000-2013 roabl UMMOPT MI0OOBO-ArOAHON NPOAYKLIMA
YBENMYUACS C 5,7 00 7,2 MIH T, 3aTEM, NOC/E BBEAEHVS MEXY-
HapPOAHbIX CaHkumi, B 2017 rogy cHna3mncsa o 6,7 maH 1. [10]. Mo
naHHbIM FAO, B 2017 rogy B Mupe npousBeneHo 812,7 Toic. T
arog, ManvHbl Ha nowaam 118,2 Teic. ra. OCHOBHBLIMM NMPON3BO-
OUTensaMu SBNSIOTCS Takme cTpaHbl: B EBpone — PD — 146,4 Toic.
T, Monbwa — 104,5 Teic. T, Cepbus — 109,7 TbIC. T; HA aMepPUKaH-
CKOM KOHTUHeHTe — CLLUA — 106,1 Tbic. T, Mekcuka — 120,2 ThiC. T

[22].

AHann3 COBPEMEHHOro COCTOSHUS MUTOMHUKOBOOCTBA
CBUAETENbCTBYET, YTO OTEYECTBEHHbI NOCaA04YHbIN MaTepu-
an BbICLUMX KaTeropuin kKa4ecTsa rnpu CyLLLEeCTBYIOLLEN MaTepn-
aNnbHO-TEXHMYECKO 6ase B kpaTyamlinme CpPOKM MONyyYnTb
HEBO3MOXHO. B TO e Bpemsi HabnwogaeTcs pocT mmnopTa
nocago4yHoOro Marepuana, u KpamnHe BbICOKa KOHKYPEHUUS CO
CTOPOHbI MHOCTPaHHbIX MPON3BOANTENEN NOCaA04HOro MaTte-
prnana [10]. KnoHanbHOe MWKPOPa3MHOXEHNE — COBPEMEH-
HbIi MIHTEHCUBHBIN CNOcOo0 MaccoBOro 6ecnosioro pa3MmHoxe-
HUS PACTEHUI B KyNbType TKaHen, Npy KOTOPOM MOJTlyYeHHbIe
pPacTeHNs FreHeTU4EeCKM UOAEHTUYHbI UCXOAHOMY 3K3eMMsipy
[17]. MNMpwn ero ncnonb3oBaHUN NPOUCXOOUT OCBOOOXAEHME
TKaHe MukponoberoB OoT BO3OyauTene MHormx 3abonesa-
HUI, CHUXaloWMX ypoxanHocTb 0o 30-80% [21]. YTo oyeHb
akTyanbHO O/ pacTeHun poaa Rubus L, Tak kak U3 BCex Arof-
HbIX KyNbTyp, NMPeACTaBlIEHHbIX B cpeaHel nonoce PD, oHu
Hanboniee CUNIbHO MopaxawTcs TPUOHBIMU U BUPYCHLIMUA
MHOEKUMAMM, KOTOPbIE HAHOCHAT OLLYTUMBIA YPOH W 3HAYU-
TENbHO CHMXAIOT YPOXaMHOCTb 1 JONTOBEYHOCTb pacTeHui [9,
20, 19]. HecmoTp$s Ha To, 4TO UCCNeO0BaHUSA N0 MUKPOPa3M-
HOXEHUIO MasHbl MPOBOASATCS AOBOJILHO AABHO, B NIUTepaTty-
pe Mano AaHHbIX O ee BEreTaTuMBHOM NPOAYKTUBHOCTU B YCIO-
BUSAX OTKPbITOrO M 3aKPbITOro rpyHTa MOCAE PasMHOXEHUS B
KynbType in vitro [12].

Mcnonb3oBaHWe pasfnyHbIX TUMOB YKPbITUA MO3BONsSEeT
CYLLLECTBEHHO NPOASINTL NEePUOL NoTPebsieHNs CBEXUX Arof,
ManuHbl. [MPoOM3BOACTBO BHECE30HHOM AeCEePTHOW NPOAYKLNM
MasvHbl MOMYYUO LLIMPOKOE PACNPOCTPaHEHnEe B Pa3BUTbIX
CEeNbCKOXO39MCTBEHHbIX CTpaHax mupa [18]. B nutepatypHbIx
MCTOYHMKAX MMEIOTCH CBEOEHUS O BO3MOXHOCTU MPOU3BO-
OVTb ArogHylo NpPoAyKUMIO MasjiHbl B HECE30HHOE BpeMsi B
3MMHUX OTariMBaeMblXx M He OTanJMBaeMbIX Tenauuax, a
Tak>Xe B BbICOKMX MJIEHOYHbIX TyHHensx [1,5,10,16,18]. JaHHas
TEXHOMOrMa MoJlydymMna LWMPOKOe PacnpocTpaHeHne cpeam
depmepos CLUA, Hnoepnangos, Utanuu, Monblum n YkpaunHsl,
HO B ycnoBusx HeyepHO3eMHOM 30HbI Poccum oHa mano
n3ydeHa. B nocnegHee Bpemsa B Poccum BO3HMK MHTEpPEC K
HECE30HHOW ArogHoM NpoaykumMm manuHel [1, 11], 4To nmeeTt
OonblUME NEPCNEKTUBbLI A1 Pa3BUTUS MPOMBbILLIEHHOIO Cafo-

HORTICULTURE, VITICULTURE

BOJICTBA, TaK Kak B CBSI3M C BBEAEHNEM NPOAO0BOJSIbCTBEHHOIO
ambapro B aBrycte 2014 roga 605bLIOE BHUMaHNE B HACTOSA -
Liee BpeMs yaenaeTcs Bonpocam MMNopTo3aMeLLleHNs 1 yBe-
JINYEHUS  MPOU3BOACTBA OTEYECTBEHHOW  MPOAYKLINN.
HepocTtatkoM WMMMOPTHOW NPOAYKUWM ManuHbl, MNOMWUMO
HeonpaBOaHHO BbICOKOW CTOMMOCTU, ABASIETCSA €€ HU3Koe
KayecTBO, Tak Kak npu AAUTeNbHOWM TPaHCMOPTMPOBKE YacTb
Arof, NOKpbLIBAeTCA NJIeCeHblo 1 3arHnBaeT. OaHako cnpoc Ha
cBeXue arodbl ManuHbl akTyaneH B ntioboe BpemMs roaa, 0Cco-
6eHHO aNna pecTopaHHoro busHeca.

Llenb nccnepoBaHusa — paspaboTaTb 9/1IeMEHTbl TEXHOJIO-
I HECE30HHOIO MPON3BOACTBA ArOAHOM NPOAYKLMM MaNMHbI
KpacHO C TPaANLMOHHBIM U PEMOHTAHTHBIM TUMOM MJI0A0HO-
LLIEHNS B YCNTIOBUAX 3UMHUX OTanIMBaeMbiX TEMNNLL.

MeTopuka nccneposaHvin

OnbITbl NpoBOAMAM B NnabopaTopun KJIOHANbHOMO MUKPO-
pasMHOXeHuUs cafdoBbix pacTteHuii PFAY-MCXA um. K.A.
Tumunpsasesa. Mpu n3yvyeHnn 0COBEHHOCTEN HECE30HHOro
Noy4YeHNs AroAHON NPOAYKLIMN ManvHbl KPACHOW 00bekTamu
MCCNeaoBaHUN CAYXWUIN PACTEHUS MaJIMHbI C PEMOHTAHTHbIM
(copTta OpanxeBoe 4yao n bpsHckoe AnBO) U TPaaNLUMOHHBIM
(copT BonbHuua) Tnom nnogoHoweHus. MNMpu BeIrOHKE Mann-
Hbl KPACHOW MCMOJIb30BaNnN PaCTEHUS, PA3MHOXEHHbIE KOPHE-
BbIMW OTMNPbICKAMU (KOHTPOJIb) U METOAOM K/TOHA/IbHOrO MUK-
POPa3MHOXEHUS, BblPALLEHHbIE B OTKPLITOM U 3aLLULLLEHHOM
rpyHTe. B OTKPbITBIV FPYHT HA AOpaLlMBaHME OMbITHbIE pacTe-
HUS, PA3MHOXEHHbIE in Vitro n KOPHEBLIMN OTMNPbLICKAMU (KOHT-
ponb), 6binn BbiCaxeHbl B cepeauHe mas (16.05.).

B cepeamnHe okt6ps (15.10.) pacTeHus nepecagnim B KOH-
TeliHepbl 06bemoM 10 N1 1 NepeHecnn B yCNoBUS 3aLLMLLEHHO-
ro rpyHTa. [ns BbIrOHKM pacTeHUIA, Pa3MHOXEHHbIX METOA0M
K/IOHAIbHOr0 MUKPOPA3MHOXEHUS U BbIPALLEHHbBIX B OTKPbI-
TOM FpYHTE, UCMOoJb30Banu pacteHuns ¢ 4-5 noberamn 3ame-
weHus, Boicotoir 90-100 cm, ¢ guameTpomM noberos B 30He
YCNOBHOI KopHeBoW weikun 0,7-1,0 cM y peMOHTaHTHbIX COp-
ToB 1 0,6-0,9 cM y copTa C TPagULMOHHLIM TUMOM MJ1I040HO-
weHnsa. PacTeHns B KOHTPOJSE Pa3MHOXEHHbIE KOPHEBbIMU
OTMPbICKAMMW U1 BbIPALLEHHbIE B OTKPBLITOM IFPYHTE OT/INYANUCh
6onee cnabbiM pa3BUTVEM U UCMONb30BaNM ¢ 1-2 noberamu
3amelLeHus, BoicoToh 60-90 cm, ¢ anameTpom noberos B
30HEe YCnoBHOW KkopHeBol welkn 0,5-0,7 cm. KopHeBua
nepes nocaakor B KOHTeNHepbl o6pe3anu ao 30 cMm. B kave-
cTBe cybcTpara MCnonb30BaiM CMeCb nepexogHoro obora-
LweHHoro Topda «Menbropckoe-M» n komnocT. Yepes 3 Hepe-
JI1 NOCNe Nepecagky B KOHTENHEPbI, PACTEHWS BbICTABASIN B
XON0oAuNbHBIN OTCEK € Temnepatypoit 1...5°C.

M3BECTHO, YTO PEMOHTAHTHbIE COPTA Ma/INHbI, CMTOCOOHbI
NIOJOHOCUTbL KakK Ha OBYXJIETHUX BETBAX (MepBbl ypoxawn),
Tak U Ha ogHoneTHUx noberax (BTOpoW ypoxai). MNoatomy
Obl10 BaXXHO BbIICHUTb LLENeco00pasHOCTb NMOJyHeHUs Arog, C
no6eroB pasHoro Bo3pacTta. a5 BbIrOHKN PACTEHUS MaSINHbI
PEMOHTaHTHOI (copTa bpsHckoe amBo U OpaHxeBoe 4yno)
BbICTABNSAMN B 3UMHIO oTannmBaemyo Tennuuy 20.01., npu
3TOM MPON3BOAUIIN HOPMUPOBKY NMOOEroB 3amMeLleHns Haf-
3eMHON cucTeMbl: 6e3 HOpMUPOBKK, 3 nobera Ha pacTeHue,
nosnHas o6peska Haa3EMHONM CUCTEMbI, KOJIMYECTBO NOGEroB y
pacTeHWn B KOHTPOJIE HE HOPMUPOBASIN.

ManuHy ¢ TPagMUMOHHLIM TUMOM MJIOAOHOLWIEHUs (COpPT
BonbHMuA) BICTABASAAM B 3UMHIOK OTarIMBaeMyio TENuLy B
Tpm cpoka: 20.01., 10.02., 02.03. TemnepaTypHbIi PEXUM
nopoaepxuneanu B npegenax 15...20°C, ceBeToBOW AOeHb 12
4yacoB, NONNB MPON3BOAMAN 2 pa3a B HEAENO A0 BNAXHOCTU
cybcTtpata 80-85% ot MIMB.

YueTbl npoxoxaeHua deHonornyeckux das pasButusg u
NOCTYMNEHNS ypoXas NPou3BOAVIN B TedeHue 3 mecsaues
yepes kaxabple 5 gHen. N3yyaembiMn GeHONOrn4yeckmmm
dazamu ObINK: BbIABUXEHNE couBeTuin; obocobneHmne OyTo-
HOB; Ha4aso LUBETEHUS; 3aBA3bIBAHNE Arof; CO3peBaHne aros.
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Mpn 3TOM yyMTbiBANM KOJSIMYECTBO JlaTepasnoB, COLBETUN,
OyTOHOB, 3aBsi3eil, CO3PEBLUMNX Arof4, ONPenensan CpenHioo
mMaccy 1 aroapl, a 3aTemM genanuv nepepacyeT ypoXKarnHOCTN Ha
eanHuuy nnowaan 1 M2 NoBTOPHOCTbL OMbITOB TpexKpaTHasa
rno 6 KOHTEMHEPOB B KaXXO0M NOBTOPHOCTU. CTaTUCTUYECKYIO
06paboTKy AaHHbIX npoBoaunu rno Jocnexosy B.A. ¢ ucnonb-
30BaHMeM nporpammbl Excel (2007) n metoguyeckmx marte-
pnanos [13, 14].

Pe3ynbTaTtbl UCCNEeA0BaHNI U NX 00CcyXaeHue

[Mpn BbIFOHKE ManuHbl PEMOHTAHTHOW copTa OpaHxeBoe
4y[0 BO BCEX BapuaHTax onbiTa, HE3aBUCKMMO OT crocoba pas-
MHOXEHMSA 1 MecTa A0opaLLMBaHns, 32 UCKTIOYEHNEM BapuaH-
Ta C NoJIHO 0OpPEe3Ko HaA3EMHOM CUCTEMbI, HA4ano BbIABM-
XEHUs couBeTUl i 0TMe4deHO Ha 20 OeHb BbIFOHKM, @ Ha4vano
CcO3peBaHng drof, — Ha 75 geHb. B BapuaHTe, raoe pacteHus
OblIY Pa3MHOXEHbI in Vitro 1 AopalmMBainCb B OTKPbLITOM
rPyHTE, C MOsIHOM 06pe3kon HaA3eMHOM CUCTEeMbl HACTymne-
HMEe OaHHbIX deHonormyecknx gas npousowsio Ha 40 n 100
DEHb.

Hawnnyuiwasa cpegHsa ypoxxanHOCTb ¢ 1 M? niowaam TeninL,
OTMEYeHa Y pacTeHUN, Pa3MHOXEHHbIX /N Vitro 1 BblpaLLleHHbIX
B OTKPbITOM FPYHTE C HOPMMPOBKOI Nno 3 nobera Ha pacTeHue,
roe CpenHsasa ypoxamHOCTb B 2 pa3a NpeBbiCUia nokasaTtenm
KOHTpOANA 1 coctaBmuna 1538,6 r/m? npoTtue 742,4 r/m2.

B BapuaHTe, roe pacteHus Obiin pa3MHOXEHbI in Vitro n
BblpaLLEHbl B 3aLUMLLEHHOM FPyHTE, OTMEeYeHa AuHamMumka BTO-
POW BOMHbI LBETEHUS U CO3PEBAHUSA Arof, OAHAKO B 9TOM CIy-
yae ypoxarHOCTb Oblna He3HaunTenbHa M coctaBuna 11,4
r/M?, 4TO B 65 pas HMXe KOHTPOSIS.

Kak n cnepoBano oxmupaTb, NpU NAOAOHOLLUEHUN PEMOH-
TaHTHbIX COPTOB MasnuHbl Ha noberax 1-ro roga macca arop,
BbllLe, YeM Mpu MNAOAOHOLWEHNN Ha noberax 2-ro ropa.
Haunbonblwaa cpefHsas mMacca arof, oTMevyeHa B BapuaHTe C
pacTeHusiM1, PasMHOXEHHbIMW in Vitro, ¢ NMOnHOK 0B6pe3koi
HaO3EeMHOM CUCTEMbI NMepen, BbIrOHKON, 1 cocTtasuna 2,09 r
npotmB 1,08 r B kKoHTpone. OgHako ypoXXaiHOCTb pacTeHui B
[AaHHOM BapuaHTe NoyTu B 7 pas ycTynana pacTeHusm, nioao-
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HocsWwMM Ha noberax 2-ro roga (223,8 r npotns 1538,6 r/m?)
(tabn.1, puc.1, puc. 3).

Mpwn nony4yeHn HeECE30HHOM ArOOHOM NPOLYKLNN MaNNHbI
pPEMOHTAHTHOW copTa bpsHCkoe AMBO B BapuaHTE C MOJIHOM
0b6pe3Koit Haa3eMHO CUCTEMbI TaKXKe OTMe4YeHbl 6oJiee No3a-
HVEe CPOKM Havana BblABMXEHUs couseTuii (Ha 50 gHen no3xe
MO CPaBHEHMIO C BapuaHTOM, rae NPUMEHSIN HOPMUPOBKY
no6eros), a Hayano MJIOAOHOLLUEHMS Ha 75 OHeil nosxe no
CPaBHEHMIO C BApPUaAHTOM C HOPMUPOBKOM NoOeros, NpPoaos-
XUTENbHOCTb MNOAOHOLWEHNA cocTaBuna Bcero 10 gHen, a
CyMMapHasi ypoXxaliHOCTb Oblia HeE3HAUUTENBHOM — 94 /M2,

B BapmaHTe C HOPMUPOBKOM HAA3EMHOM CUCTEMbI OTMEYe-
HO ABE BOJIHbI MOAOHOWEHMS. lepBas B mMapTe-anpene Ha
OBYXNeTHUX noberax n BTopas — B Mae-nioHe Ha 0OHONETHUX
noberax. 3a BeCb MepPUOL BbIFOHKM YPOXAWHOCTb OAHHOIO
BapuaHTa coctaBuna 1285,3 r/m? 1 noyTn B 2 pas3a NpeBOCX0-
auvna nokasaTenv KoHTpons. Cnenyet OTMETUTb, YTO HANMBOb-
Las BeMYMHa 9rof OTMe4eHa BO BTOPYIO BOJIHY M040HOLe-
Hus (puc. 2, puc. 4).

ONcnepcnoHHbIn aHann3 JaHHbIX MO UTOramMm BbIFOHKU
ManunHbl PeEMOHTaHTHOM copToB OpaHxeBoe 4yno n bpsHckoe
[OMBO Nokasan A0CTOBEPHOCTb BAUSHUS CMOCOO0B Pa3MHOXe-
HUS 1 OOpAaLLMBaHUS PACTEHUI HA CPEOHIO Maccy srog v
YPOXaMHOCTb pacTeHuii (Tabn. 1).

M3BECTHO, 4YTO C MOMOLLbIO TEXHOIOMMN KITOHANIbHORO MUK-
POPa3MHOXEHNA MOXXHO OCBOOOANTbL TKaHM PaCcTEHUIA OT MHO-
rMX MNaToOreHoB, KOTOPbIE CHUXAIOT YPOoXXanHOCTb Ha 30-80% u
6onee, a pelOBEHUNU3ALNSA OpraHu3ma Mocne KynbTypbl in
Vitro ycKkopsieT nepexon K penpoaykTnesHom ¢ase passutugd [1,
4] aTUM N 0OBACHSAETCS NPEVMYLLEeCTBO pPacTeHUI, pPasMHO-
>KEHHbIX in vitro.

TpagVLUMOHHO MaIMHY PEMOHTAHTHYIO UCMOMb3YIOT B OA4HO-
NeTHeN KynbType ONs Noy4eHUs NO30HENEeTHErO UM PaHHEO-
CeHHero ypoxas. Hawwm uvccnenoBaHus Obiiv MOCBSALLEHbI
MOSYYEHMNIO HECE30HHOW NPOAYKUMN ManvHbl PEMOHTAHTHOWR,
Kak Ha OOQHOJIETHUX, TaK 1 Ha ABYNETHUX noberax. BoamoxHo,
ObICTpOE BCTYNNeHne ABYNEeTHNUX Noberos B dasbl LIBETEHUS U
CO3pEeBaHNg Arof CBA3aHO C BbICOKOW CTeneHbio anddepeH-

Tabnuua 1. Mokasatenn ap¢peKTUBHOCTN HECE30HHOIO MOJIy4YeHNS ArogHOV NMPOAYKUNN MaJTNHbI
PEMOHTaHTHOW B yC/I0BUSIX 3aLUULLEHHOI0 rPyHTa
Table 1. Efficiency indicators of non-seasonal production of remontant raspberry berry products in protected ground

BapuaHt

PacTeHunsi pa3aMHOXEHbl KOPHEBbLIMU OTMPbICKAMU (KOHTPOJIb)

PacTteHusi pa3aMHOXeHbI in vitro ¢ popawmueaHmemM B OTKPbITOM FPYHTE C
nosiHoV 06pe3Koii Haa3eMHO YacTn

PacTeHus paaMHOXeHbI in vitro ¢ popalmuBaHmeM B OTKPbITOM FPYHTE C
HOPMMPOBKOI Haa3eMHo YacTu (3 nobera Ha pacTeHue)

PacTeHusi pa3aMHOXeHbI in vitro ¢ popalmBaHmeM B 3aLULLEHHOM
rpyHTe 6e3 00pe3ku Haf3eMHOW YacTy

HCPos

PacTeHus pa3aMHOXXeHbl KOPHEBbIMYU OTMPLICKaMU (KOHTPOJIb)

PacTeHusi, pa3MHOXEHHbIE in vitro ¢ popalBaHueM B OTKPbITOM
TPYHTE C NOJIHOI 06Pe3Koil HaA3eMHOW YacTu

PacteHusi, pa3MHOXEHHbIe in vitro ¢ popawyBaHueM B OTKPbITOM
rpyHTe C HOPMUPOBKOW HaA3eMHoI YacTu (3 noGera Ha pacTeHue)

PacTeHusi, pa3MHOXeHHbI€ in vitro ¢ gopawmBaHMeM B 3aLLULLLEHHOM
rpyHTe 6e3 00pe3Kku Haf3eMHOI YacTh

HCPos

Hauyano YpoxanHocTb
BH::::;“ co3peBaHus Cpe1p.::|: n:;acca 3a nepuop,
. AeHb ’ qron, rn ’ BbIFOHKM,
AEHb r/m?
copT OpaHxeBoe 4yao
40 75 1,08 742,4
60 100 2,09 223,8
30 75 1,48 1538,6
40 75 1,26 11,4
= = 0,50 232,0
copt BpsaHckoe auBoO
40 75 1,35 686,6
100 135 1,96 94,0
30 60 2,15 1285,3
40 80 2,09 206,9
= = 0,6 166,7
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Pacrenus pasMHOKeHb! KOPHEBLIMH OTHPBLICKAMH (KOHTPO.Ib)

AHBAph hes MapT anpe.is maii HIOHB —_—
nens. BLironku s | 10|15 |20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | 60 ] 65 | 70 | 75 | 80 | 85 | 90 | 95 [100]105]110]115]120]125[ 130|135 140 145|150] ~ ©
|Boizmsienne conmernii
loﬁowﬁnmﬁymm
¥p-16 /M2 / cpen macea 1 srojst, 742,4 /1,08 7424 /1,08

PacTrenus pasMHOKeHBI in vifro ¢ JOPAIMBAHAEM B OTKPBLITOM IPYHTE € 10JIHOI 00pe3Kkoii Haj3eMHOM YacTH
lnens. Buironku s |10|15]20 25|30 35|40 as|s0]ss|60|es|70]75]80]85]90]9s|t00]10s|110]115]120]125]130]135]140]145]150
Iﬁumme_qunmﬁ
(OGocoGnenme Gy Tonos
———— = = == =
¥p-1s /M2 / cpe macea 1 Arosl, 383/2,13 119,4/1,81 66,2 /2,61 2238/2.09
PacTenus pasMHOMKEHBI in vifro ¢ JOpalliHBAHHEM B OTKPLITOM FPYHTE ¢ HOPMHPOBKOI HaJ3eMH0# 4acTh (3 nobera na pacrenue)
1ens. Brironkm s |10|15]20] 25|30 |35]40]as5|s0]ss|60|es|70]75]80]8s]|90]9s|100]105|110]115]120]125[130]135]140]145]150
|Brazsimxersee counenit
]Oﬁomﬁ.'lmﬁywm
Havaio unerems — i e | | | I | g | [ ]
¥p-Th rim2 [ cpen macea 1 srojst, 1262,9 /1,26 237,5/2,11 382/2,13 |1538,6 /1,48
Pacrenns pa3sMHOKeHbI in vifro ¢ JOpallHBAHMHEM B 3alUHILEHHOM rpyHTe Oe3 00pe3KH HaJ3eMHOM YacTH
nens. Buironkn s |10|15]20] 25|30 |35 ]40]as|s0]ss|6o0|es|70]75]80]85]|90]9s|r00]10s|110]115]120]125[130]135]140]145]150
Brizmiokenie counerith
Ioﬁomﬁ.numﬁymm
¥p-18 /2 / cpea macea 1 arojst, 11,4/1,26 11,4/1,26

Puc. 1. MpoxoxaeHue ¢peHosornyeckmux pas npv nosny4eHNn Hece30HHON ArogHoOV NPoayKunn

MaJinHbl PEMOHTaHTHOM copTa OpaHXxeBoe 4yAo

Fig. 1. Passage of phenological phases upon receipt of non-season berry products

of raspberries of a repairing variety Orangevoe Chudo

uMaLmn rnoyek U yCKOPEHHbIM POCTOM 3a/0XEHHbIX reHepa-
TUBHbIX OPraHoB.

[MOMMMO 3TOro, NPOAOIIKUTENBHOCTbL KaXA0ro OTAENbHOro
aTana pa3BuUTUS pacTeHuin 06ycnaBaMBaeTCs C OAHON CTOPO-
Hbl HACNeACTBEHHbIMU CBOMCTBAMMU U C OPYroi, YCIOBUSMU
dopmmpoBaHus, Becb npouecc anddepeHumaumm opraHos
NIOAOHOLLEHNS OCYLLECTBASETCS 3a CHET BellecTB, Hakomn-
JIEHHbIX B TEYEHME BEreTalmoHHOro nepmona aCcuMmnanpyto-
WM annapaTtomMm. BepoaTHO, Npu BbipalMBaHUN B OTKPbLITOM
rpyHTE pacTeHus MoABeprajncb BO3AENCTBUSAM abuoTuye-
CkMx HaKTOPOB XapakTEPHbIX AJI X eCTECTBEHHOrO pa3Bu-
Tns. NoMMMOo 3TOro, NpoBeaeHHas HOPpMMPOBKa NOOEroB Crno-
cobcTBOBaNa nepepacnpenesneHnto NacTMYeckmx BELLECTB U
MOBbILLEHWNIO KONMMYECTBA GOPMUPYIOLLLErOCS YpOXKas.

ManuHy ¢ TpaguUMOHHBIM TUMOM MIOAOHOLIEHNSA CopTa
BonbHuua BbICTaBnsNM Ha BbIrOHKY B 3 cpoka. pu 1 cpoke
BbIrOHKM (20.01.) oTMEYeHO nMpeMMyLLLEeCTBO BapuaHTa, rae
pacTeHusi GbinM Pa3MHOXEHbI in Vitro n popawmBannce B
OTKPbITOM rpyHTe. Havyano ¢dasbl BblOABMXEHUS COLBETU B
[AaHHOM BapumaHTe HacTynuio Ha 20 AeHb BbIFOHKU, @ Havyano
CO3pEeBaHusa aroa, — Ha 75 AeHb BbIFOHKK, 4TO Ha 10 1 5 gHen
paHblle, YeM B KOHTpPOJie. A ypOXarHOCTb 32 BECb Nepuom,
BbIFOHKN B OJAHHOM cnydae B 5,6 pa3 npeBbicuna 3Ha4yeHune
KOHTpONsa un coctaBmna 1122,8 r/m? npotmue 199,7 r/m2
JopalumBaHme pacTeHunin B 3aKPbITOM FPYHTE Nepes, BbIrOHKOW
Ha AroAHyl0 MPOAYKUMIO He MnepcrnekTuBHO. BeposiTHO, 31O
CBfI3aHO C YCJ/IOBUSIMW BbIpaALLMBaHUS, TaK Kak B JIETHUN
nepvon B KynbTUBALMOHHbIX COOPYXEHUsSX HabnopalTcs
NOBbILLEHHbIE CPEAHECYTOYHbIE TeMMNEePaTypbl, Bbi3biBAOLLME
neperpeB KOPHEBOM M HAA3EMHOW CUCTEMbI U TEM CaMbiM
HapyLlaTCs NPOLLECChbl pocTa pacTeHnn u anddepeHumnpos-
KU UX reHEepaTMBHbIX OpraHoB (Tabsn. 2).

Mpu 2 cpoke Hayvana BbiIroHku (10.02.) Takke OTME4YeHOo
NPeMMyLLLECTBO BapuaHTa, rae pacteHus 6biv pa3MHOXEHbI
in vitro n popawmBannce B OTKPLITOM rpyHTe. Havano BblABU-
XEeHUs couBeTui HacTynuio Ha 20 AeHb, a Havano co3peBa-
HUS arof, — Ha 65 aeHb, 04HaKo cnepyeT OTMETUTb, YTO B AaH-
HOM cJlydae cymMmapHasi ypoxalHOCTb Oblfia He BbiCOKa U
cocTtaBuna 457,2 r/m?. Co3peBaHune arof Takxe Oblo oTMeye-
HO B BapuaHTe, rae pacTeHns AopallnBanmChb B 3alUULLLEHHOM
rPyHTE, OQHAKO CyMMapHasi ypoXalHOCTb B AAHHOM Cly4yae
Oblna HeaHaunTenbHon — 74,5 r/m? (Tabn. 2). Bo3aMoXxHO, 3TO
CBSI3aHO C TeMmnepaTypHbIMU YCNOBUSMMW, TaK Kak B Hayane
anpens Tenanubl ObIIN OTK/IOYEHblI OT OTOMJIEHUSI U HOYbIO
Habnoganuce Temnepatypsl 3...8°C, a gHem — 10...15°C, uT0
HE COOTBETCTBYET OMNTUMAsbHbIM TEMMEPATYPHbIM YCIOBUSM
Ons BO3aenbiBaHUA ManuHbl (Houbto — 10...15°C, gHem —
18...20eC [18]), 4TO NpuBENO OTPMUATENIbHO CKa3asoCb Ha
onblIeHNe 1 3aBA3bIBAHME A0,

OueHvBas gaHHble, NosyvyeHHble Mpu 3-M CPOKe BbIFrOHKM
(02.03.), kak 1 B OBYX NpeablayLwmnx ciyyasx, OTMe4yeHo ABHoe
npenMyLLLEeCTBO BapmaHTa C AOpallMBaHMEM PaCTeHur, pas-
MHOXEHHbIX in Vvitro nepen BbIFOHKOM B OTKPbLITOM TpPyHTE
(Tabn. 2). 3TOro 1 cnegoBano OXuaatb, Tak Kak U3BBECTHO, HYTO
METOZ, KJIOHaIbHOr0 MUKPOPa3MHOXEHUSI CNOCOOCTBYET IOBE-
HUM3AUUM PaCTUTESIbHbIX TKAHEen N yBEIMYEHWUIO YPOXanHO-
CTU N Ko3dPuULMEHTa pasMHOXeEHNs ex vitro pacteHuii [3].
OpHako B TNTEPATYPHbIX UICTOYHMKAX OYEHb Mano CBEAEHUIN O
MPOAYKTUBHOCTU PaCTEHUN MaJIHbl, PA3MHOXEHHbIX in Vitro,
Tem 6osnee Npu Noay4eHNN HECE30HHOM MPOAYKLINN.

Ons 6onbluel HarngaHOCTU Mbl 0ObeOUHUAN BCE JyHLUME
BapnaHTbl OAHHOIMO 3KCMepuMeHTa, CpPaBHMBaAs UX MO TpPem
cpokam Havana BbIFOHKW. CrnepyeT KOHCTaTMpoOBaTb SIBHOE
npenmyLLecTBo 1-ro n 3-ro CPOKOB BbIFOHKU, rAe CyMMapHas
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PacTenus pasMHOXKeHbI KOPHEBBLIMH OTHPLICKAMH (KOHTPOJIB)
D m %
AHBAPb MapT peiib maii HIOHB S——

NeNL BLINONKH S |10 | 15420 )|25|30 3540 |45|50|55|60 65|70 7580|8590 |95 |100J105]110(115[120(125|130]135|140|145]|150

coumeTHil
(OBocobnenue Oy ToHOB
— - i
¥ p-18 1/m2 / cpea macea 1 siroas, © 686,6 /1,35 6866 / 1.35

Pacrenus pa3sMHOZKeHbI in vifro ¢ J0palluBaHHeM B OTKPLITOM IPYHTe ¢ H0JIHOMH 00pe3Koi HaJ3eMHOMH YacTH

Lienn BRronKH 5 |10 | 15§20 |25 |30 35§40 (45|50 |55 |60 | 65|70 75|80 |85 |90 | 95 [100Q105| 110115120 (125]130)135|140|145|150

coupeTii
(Obocobnenne Gy Tonon
¥ p-1 1/m2 | cpea macea 1 sroast, ¢ 94,0/1,96 94,0/1,96

PacTenus pasMHOAeHBI in vifro ¢ JOPAIIHBAHHEM B OTKPLITOM IPYHTE ¢ HOPMHPOBKO# Haj3eMHo#i yacTH (3 nobera na pacTenue)

Jiennh BRTOHKR 5|10 | 15420 |25 |30 |35 040 (45|50 |55 |60 | 65| 70§75 |80 | 85|90 |95 |[100Q105{110(105)120(125]130)135|140|145]150

couseTHii
|060coﬁ.1c|w6ymwn
Havano useremis 0 Iz
¥p-1e r/m2 | cpen macea 1 aroas, ¢ 167,1/1,32 262,1/1,53 373,1/3,18 482,9/1,96  |1285,3/2,15

Pacrenns pasMHOKeHbl in vitro ¢ J0pallliBaHHeM B 3allHIeHHOM rpynTe 6e3 o0pe3kn HaA3eMHOMH HacTH

e suronks 5 |10 |15]20]25]30]35]40]45[350]55[60|6s|70]75]80]85]90[9s|100f105|110[115]120[125]130]135]140]145]150

coumeTHii
I%mlmﬁymmn

P 1/m2 / cpen macea 1 siroan, r 206,9/2,09 206,9/2,09

Puc. 2. NMpoxoxaeHune ¢peHonornyecknx ¢pas rnpu rnosry4eHnmn Hece3oHHON SIroaHON rnNPoayKunn
MaJsinHbl PeMOHTaHTHOM copTa BpsiHckoe AnBO

Fig. 2. Passage of phenological phases upon receipt of non-season berry products

of raspberries of a repairing variety Bryanskoe divo

a b

Puc. 3. MnogoHocswme pacTeHnss PeMOHTaHTHOM MasinHbl copTa OpaH)xeBoe 4y[0 pa3MHOXEHHbIX in vitro ¢ gopawmBaHnem B
OTKPbITOM rPYHTE: a — C MOJIHOV 06Pe3KOoi HaA3eMHOW YacTu, b — c HOPMUPOBKOI HaA3E€MHOV HacTu

Fig. 3. Fruiting plants of remontant raspberries of the Orangevoe Chudo variety propagated in vitro with growing in open ground:
a - with a full crop of the aerial part, b - with the normalization of the aerial part
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a

b

Puc. 4. lNnopgoHocsiwme pacTeHUss peMOHTaHTHOM MaJsinHbl copTa bpsiHckoe ANBO pa3MHOXEHHbIX in vitro ¢ gopawmBaHnemM B
OTKPbITOM rPYHTE: a — C MOJIHOV 06Pe3Koi HaA3eMHOW 4acTu, b — c HOPMUPOBKOI HaA3E€MHOW HYacTu

Fig. 4. Fruiting plants of remontant raspberries of the Bryanskoe divo variety propagated in vitro with growing in open ground: a
- with a full crop of the aerial part, b - with the normalization of the aerial part

ypoxalnHocTb cocTaBmna 1122,8 n 1182,1 r/m2. Mpuyem npun
NnepBOM CPOKe (KOHEL, SHBapPS) BbIABUXEHNE COLLBETUIN HACTY-
nuno Ha 20 aeHb, a B TPeTbeM Cpoke (Havano mapTta) — Ha 10
OeHb. YTOo KacaeTcs co3peBaHns arof, To Npu NepBoM Cpoke
(koHeL sstHBaps) NogoOHOLIEHNe OblNo PacTAHYTO Ha 65 AHen 1
npogosKanach C Havyana anpens Ao KOHUa Masd, NpuyemM ypo-
XaMHOCTb B KaxAoM MecsLe Obina NnpMMepHO OAMHAKOBOW U
coctaBuna 503,4 n 513,4 r/m2. B BapnaHTe ¢ 3 CPOKOM BbIrOH-
K1 nepuop, niogoHoLwweHus 6bin 6onee cxaTbiM U COCTaBU
Bcero 40 gHen B Mae, a CyMMapHas ypoXamHOCTb Npu 3TOM
coctasuna - 1182,1 r/m2. O4eBmMOHO, 3TO CBA3aHO C TEM, 4YTO B
npouecce xpaHeHus uaet anddepeHumaumsa LBETKOBbIX
noyek. Mpun 3 cpoke BbIrOHKK OHa Gblna 6oee NPoOACIKNTENb-
HOI4, YTO CcKa3asloCb Ha Havane uBeTeHns. Kpome Toro, pa3su-
Tne pacTeHuli npm 3 CPOKE BbIFOHKM NonagaeT B iy4ylune TeM-
nepaTtypHble YCNOBUS, YTO CKA3blBAETCS Ha YPOXAMHOCTU
pacteHunn (puc. 5,6). JByxdakTOpPHbI ANCAEPCUOHHbBIA aHa-
13 nokasari, YTO Ha YPOXaNHOCTb pacTeHWin B 6GonbLUel Mepe
(74%) BnusieT dakTop b, @ UMEHHO cnocob pPas3MHOXEHUS U
LOopaLLMBaHUs paCcTeHUI Nepes, BbIrOHKOM (Tabn. 2).

BbiBOAbI

1. YctaHoBneHa uenecoobpasHOCTb BbIFOHKM OBYNETHUX
no6eroB ManuHbl PEMOHTAHTHOWN, Pa3MHOXEHHbIX in Vitro,
npowegumnx gopawmnsaHme B OTKPbITOM rpyHTe. B KoHue
BEreTauyoOHHOro nepuoaa pPacTeHust nepecaxmBatoT B KOH-
TeliHepbl o6bemoM 10 N, manee Ona NPOXOXAeHus nepuoaa
MOKOS NMEPEMELLAIOT B XONIOANIbHbIA OTCEK U Nnepen NepeHo-
COM Ha BbIFOHKY B TEMMLY AENalT HOPMUPOBKY, OCTaBnas 3
nobera Ha pacTteHue. Mpu aTtoMm y copta OpaHxeBoe 4yno
AroAbl HA4anM co3pesBaTtb Ha 75 AeHb N ANUTENbHOCTb NEPUNO-
[la co3peBaHusa arof, coctaBuna 35 gHel, B Te4eHne KoTopbIX
Ob1n10 cobpaHo 1538,6 r/m?, ay copTa bpsiHckoe AVBO OTMeue-
HO Gonee paHHee co3peBaHune Aroa — Ha 60 OeHb 1 onTenb-
HbI MEPUO, CO3peBaHNA Arod, — 75 OHeN, B TEHEHME KOTOPbIX
Ob110 cobpaHo 1285,3 r/m2.

2. NMokazaHa 3PPEKTUBHOCTb BbIFOHKM MasiMHbl C Tpaau-
LIMOHHBIM TUMOM MJIOAOHOLLEHUS!, PA3MHOXEHHbIX in Vitro,
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npoweauunx gopawimBaHme B OTKPbITOM rpyHTe. B KoHue
BEreTauyoHHOro nepuoga pacTteHus nepecaxmbBaloT B KOH-
TeliHepbl o6bemoM 10 51, ganee Ofs NPOXOXAEHUS Nepuoaa
MOKOs NepemMeLlaloT B X0NoauabHbln oTcek. Janee ona onm-
TENbHOIO 1 PABHOMEPHOIrO NMOCTYMIEHUS ArOOHOM NPOAYKLUN
(B TeueHne 60 gHel B anpene-mae, okono 500-600 r/m? B
Mecsl) pacTeHus Heo6XxoOMMO BbICTaBUTb Ha BbIFOHKY B
TpeTbeln aekane aHBaps. A ona 6onee KPaTKOBPEMEHHOIO U
MacCOBOro ninoaoHoLeHns (B TedeHne 40 aoHer B mae, OKOJ0
1000-1200 r/m?) BbIrOHKY HEOOXOAMMO HauyMHaTb B MEPBOWA
nekane mapra.

Findings

1. The expediency of distillation of biennial shoots of rasp-
berry remontant, propagated in vitro, which have been grown
in open ground, has been established. At the end of the grow-
ing season, the plants are transplanted into containers with a
volume of 101, then to pass the dormant period, they are trans-
ferred to the refrigerator compartment and before transferring
for distillation into the greenhouse, they normalize, leaving 3
shoots per plant. At the same time, in Orangevoe Chudo vari-
ety, the berries began to ripen on day 75 and the duration of
the ripening period was 35 days, during which 1538.6 g / m?
was harvested, while in the Bryanskoe Divo variety, earlier
ripening of berries was observed on day 60 and a long ripening
period of berries 75 days during which 1285.3 g / m? was col-
lected.

2. The efficiency of distillation of raspberries with a tradition-
al type of fruiting, propagated in vitro, undergoing growing in
open ground is shown. At the end of the growing season,
plants are transplanted into containers of 10 |, then to pass the
dormant period, they are transferred to the refrigerator com-
partment. Further, for a long and uniform supply of berry prod-
ucts (within 60 days in April-May, about 500-600 g / m? per
month), plants must be put up for distillation in the third
decade of January. And for a more short-term and massive
fruiting (within 40 days in May, about 1000-1200 g / m?), distil-
lation must begin in the first decade of March.
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Tabnuua 2. OyeHka 3¢ HeKTUBHOCTN HECE30HHOIO NOJTyYeHUe ArofHOM MPOAYKLMN ManuHbl C TPAAULNOHHLIM TUIIOM
nnoAoHoLeHns copta BosnbHuLia B yCc0BUSIX 3aLLUMLLEHHOrO rPyHTa B 3aBUCMMOCTHU OT CPOKOB Hayasla BbirOHKU
Table 2. Evaluation of the effectiveness of non-seasonal production of raspberry berry products with the traditional type
of fruiting of the Volnitsa variety in protected ground conditions, depending on the timing of the start of distillation

BapuaHT HASaN0 Hauyano CpepHsasa YpoxaiiHOoCTb
co3peBaHus macca 3a nepuogp,
(¢axrop b) ""Bezi"b"’" qron, 1 aroppl, BbIFOHKM,
A AeHb r r/m?

Hauyano Bbiroxku (20.01.) (dpakrop a)
PacTeHus pa3aMHOXeHbl KOPHEBbLIMU OTMNPbICKaMU (KOHTPOJIb) 50 80 1,42 199,7
PacTeHus pa3aMHOXeHbI in vitro ¢ popalmnBaHMeM B OTKPbITOM FPyHTEe 40 75 1,38 1122,8
PacTeHuns pasMHoXeHb! in vitro ¢ fopawBaHueM B 3aLUMLLLEHHOM rpyHTe - - - -

Hauyano BbiroHku (10.02.) (¢pakrtop a)
PacTteHunsi pa3aMHOXEHbl KOPHEBbIMU OTMPbICKAMU (KOHTPOJIb) - - - -
PacTeHus pa3aMHOXEeHbI in vitro ¢ popalmnBaHMeM B OTKPbITOM FPyHTEe 35 65 1,52 457,2
PacTteHuns paaMHOXeHb! in vitro ¢ popalmnBaHmeM B 3aLUULLEHHOM FPYHTe 40 70 1,46 74,5

Hauano Bbiroxku (02.03.) (dpaktop a)
PacTeHusi pa3aMHOXeHbl KOPHEBbLIMU OTMNPbICKaMU (KOHTPOJIb) 50 95 1,08 87,7
PacTteHus pa3aMHOXeHbI in vitro ¢ popalmBaHmeM B OTKPbITOM FPyHTe 25 60 1,40 1182,1

PacTeHuns pa3aMHOXeHbI in vitro ¢ popalmnBaHmeM B 3aLUULLEHHOM FPYHTEe - - - -

HCPos a - = = 88,3
HCPos b - = 0,3 88,3
HCPos ab - - 0,7 206,9

Boabsnuna (pacTeHns pa3sMHOKeHBI in vifro ¢ JOpalMBAHAEM B O TKPLITOM I'PYHTE)

MapT anpeas mait HIOHB
Hasano poiromkn 20.01.2015 S |10(15§20|25]|30|35)40 45|50 55|60 | 65| 70|75 |80 |85(90 | 95 | 100 | 105] 110 115| 120| 125 130 ] 135 | 140 | 145 | 150 yp-‘n' rind
couneTiii
|06wuﬁmmﬁy1mun
p-Ti 12 / cpejt Macea 1 siroan, ¢ 503,4 /1,35 513,4/1,47 106,0 /0,98 J1122,8/1,38

e spain MapT anpeis Maii HIOHB
FRARENS mEw L RNE208 5|10 (15020 (25)30 (35|40 |45|50])55|60[65]| 70| 75|80 |85|9 | 95 | 100 | 105| 110 115|120 FP fikk
Iomﬁnamﬁyml
195,3 /1,35 262,0 /1,69 457,2 /1,52
MapT anpeib Mai HIOH b
Hawaso suiromkn 02.03.2015 5 |10|15(20 (25|30 J35 |40 | 45|50 |55|60)65|70 |75 |80 | 85|90 95 | 100 Ypm vind
councii
I()Soto&wm:ﬁywml
T - —

Yp-1i 1/M2 / cpen macea | sroaut, © I 72,0 / 1,60 1032,1 /1,42 8,0/1,04 1182,1/1,40

Puc. 5. CpaBHUTEIbHBIV aHa/IN3 NPOXOXAeHue peHosiornyeckux a3 copta MasiiHbl
00bIKHOBEHHOV BosibHULa MO TPeM CPOKaM BbIrOHKU

Fig. 5. Comparative analysis of the passage of the phenological phases of the raspberry variety
Volnitsa over three periods of distillation
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c d

Puc. 6. MnogoHocswme pacTeHnss MasinHbl C TPaAULNOHHBIM TUMTOM MJIO4OHOLLEHUs copTa BonbHuya

Pa3MHOXEHHbIX in vitro ¢ gopawmBaHneM B OTKPbITOM rpyHTe Ha 70 AeHb BbIrOHkn: b — Ha4yano BbiroHku (20.01.), ¢ —

Ha4asno BbiroHku (10.02.), d — Ha4ano BbiroHku (02.03.); a — KOHTPOJIb, Pa3MHOXXEHHbIVi KOPHEBbIMU OTIPbICKaAMUN

Fig. 6. Fruiting raspberry plants with the traditional type of fruiting varieties Volnitsa propagated in vitro with growing in open
ground on the 70th day of distillation: b — the beginning of distillation (20.01.), c — the beginning of distillation (10.02.), d — the
beginning of distillation (02.03.); a — control propagated by root offspring
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