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AHHOTauus. B cTatbe paccMOTpEHBI OTAETbHBIE ACTIEKTH KYJIHTHBUPOBAHUS
pacteHuit in Vitro m in VIVO, TpOBEICHBI HCCICIOBAHUS PACTEHUH €KEBUKH,
Pa3MHOXCHHBIC METOJIOM KJIOHAJIILHOTO MHUKPOPa3MHOXEHHUS B YCJIOBUSX IN Vitro, c
[EJIbI0 TIOBBIMEHHsT Y((GEKTUBHOCTH AJaNTallii M BBIXOJla BBICOKOKAYECTBEHHOTO
MOCaJI0YHOT0 MaTepualia, B cyocTpar 100aBjIeH MHHEPAILHBI KOMIIOHEHT, C/ICIIaHbI
BBIBOJIBI O TOM, YTO KAJIM{ MTPAET BAXXHYIO POJIb B KyJbTHBHPOBAHUU PACTCHUH PH
WHTCHCUBHOM JOPAlIMBAHUM B TEIUIMIE, IOCKOJBKY IPOUCXOAUT €ro aKTUBHOE
MOTJIOIIEHUE ISl (PYHKIIMOHUPOBAHUS (PUIIOJIOTHYECKUX TPOIECCOB, a CHIKCHUEC
YPOBHSI KQJIMsI B PACTUTEIILHBIX TKAHIX CBS3aHO C 3aKPEIUICHHEM KaJusl yI0OpeHUil B
pCIIETKE IIC0JITa B MEPBBIC CPOKH KYJIbTHBHPOBAHUS C IMOCTEIICHHON OTJa4yeil B

AJIbHEUIIIEM.
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KawueBble ciaoBa: pacteHus poaa Rubus, exeBuka, KyJIbTHBHpPOBAaHHE
pacteHwuii in Vitro u in Vivo, KJIOHATBHOE MUKPOPAa3MHOKEHHUE, TOYBEHHBIN CyOCTpar,

MI/IHepaJIBHBIfI KOMIIOHCHT.
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YcaoBust KynbTHBUPOBAHUS IN VItro, 3HAYUTETBLHO OTIIMYAIOTCS OT YCIOBHIA
In VIVO 1 mHIynupyoT o0pa3oBaHUE YHUKAIBHOTO KYJIbTYpaJIbHOTO (EHOTHUIIA
pacteHud. IIpooomKHUTENbHOE HAXOXKIEHUE OHKCIUIAHTOB B TaKHUX YCJIOBHUIX
BBI3BIBAET Pa3HOOOpa3HbIE aHATOMUYECKHE M (U3MOJOTHUYECKHE aHOMaluHh. Y
pacteHuii in Vitro, BeipameHHbIX moutd npu 100% BIAKHOCTH BO3JyXa, YCTHHIIA
BCErJa IIMPOKO OTKPBITHL. Y JIMCTBEB OTCYTCTBYET SMUKYTHUKYJAPHBIA BOCK, YTO
MPUBOIUT K YPE3MEPHOM MOTEpPE BOJBI U IIIOXO0H (POTOCHHTETHUECKON CIIOCOOHOCTH
[4].

JlononHUTENbHBIM ~ (PAKTOPOM, MPEMSATCTBYIONIMM YCHEIIHOM —aJanTaluu
pacTeHuit ex Vitro siisiercs cnabasi KopHeBasi CcTeMa, KOTopasi He IPUCIoco0IeHa K
CaMOCTOATEJIbHOMY IMOIJIOIICHUI0 M HE B COCTOSIHUM BOCCTAHOBHUTH ITOTEPHU BOBI
pacTeHueM B pe3yibTare Bo3pociieil TpaHcrupanuu. KopHu in Vitro pactenmii He
MMEIOT KOPHEBBIX BOJIOCKOB, UX MPOBOJAIIASL CUCTEMA €1a00 pa3BUTa, KIETKH CUIIBHO
yBEJIIMYEHBI, M, KaK TIIOKa3blBalOT MCCIEJOBAHUS, HX POJb B 00€CIEUeHUU
KU3HENEATEIBHOCTH PACTEHH, B YACTHOCTH SITOJIHBIX KYJIbTYp, HE3HaUUTEIbHA [4].

JlononHuTebHAS THOETH PACTEHUI MOXKET MPOUCXOUTH BCIEJCTBUE BHICOKOM
MH(EKIMOHHOW Harpy3kH, CO3/JaBaéMOl TpPH MCIHOJIb30BAHUU HECTEPUIBHOIO
MOYBEHHOTO CyOcTpara, I/l€ MpU MOBBIIIECHHOW BIAXHOCTH W OJaronpusiTHON
TeMmIrepaType ObICTPO pa3BUBarOTCS OakTepuu, rpuodsi [2, 9].

TexHonorum ajanTalvy BKJIOYAIOT NOA00p cyOcTpaTa M ONTHUMAIbHBIX
YCIOBHM [UIS aJanTalli, POCcTa W Pa3BUTHS MHUKPOPACTEHUH — OCBEILEHHOCTH,
¢doTonepuona, BIAKHOCTH BO3AyXa M CyOCTpara, TEMIEPATYPHBIA PEXKUM.
HemanoBaxHbIM (hakTOpOM SIBJIIETCSI OMPEEICHUE ONTUMATBHBIX CPOKOB BBICAJIKH
pacTeHuii-pereHepaHToB B o4y [4, 8].

Takum o0Opa3zoM, ajanTamnus SBJISETCS KIIOYEBBIM JTAlOM YCIEIIHOTO
pa3MHOXKEHHUs OOJBIIMHCTBA pacTeHuit IN Vitro. Toabko oTpaboTka 3P PeKTHBHOI
TEXHOJIOTHH NIEPEBO/Ia MUKPOPACTEHHUI B HECTEPUIIBHBIE YCIOBHS JIETAET BO3MOKHBIM
MPOMBIIIICHHOE MHUKPOPa3MHOKEHHE CaI0BBIX KyIbTyD [1, 3, 6-7].

buonornyeckuMu 00bEKTaMH HCCIICIOBAHUS CIYXKHIU pacTeHus: poga Rubus,

CXKCBHKa COpTa I[Oﬁﬂ. BkiroueHHBIE B HCCHIEIOBAHMSA PaCTCHUA CIKCBUKH ObLIN
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Pa3MHOXKEHBI METOJOM KJIIOHAJBHOTO MHUKPOPA3MHOXKEHHS B YCIOBHSIX IN VItro mis
oOecrieyeHnsT TEHETHYeCKOW U Mop(oJorudeckoil BeipoBHeHOCTH [5]. [lanee
MHUKpOpacTeHHss ObUIM BBICaKeHbI JuIg amantauuud B ampeine 2025 roma (cpok
nu3MepeHuit u aHanmu30B 60 cyTok) MUHUIIAPHUKH B KacceTax Ha 54 saeiiku (V SUeKu
- 80 M) B cyOcTpaT Ha OCHOBE HEUTpPaIbHOTO MHMHEPAIM30BAHHOI'O BEPXOBOIO
carnoBoro Topda Mapku «Arpodant-C.

C umenpto  moBbImeHUS  A((PEKTUBHOCTH  afanTalid W BBIXOJA
BBICOKOKQYECTBEHHOTO  TOCAJ0YHOr0  MaTepuana, B  cyOcTpaT  J00aBisuIH
MUHEPATbHBIA KOMIIOHEHT. J[Js TpPUrOTOBICHHS AaKTUBHOTO MHUHEPAIHHOTO
KOMIIOHEHTA WCIIOJB30BaJM B OCHOBE KpEMHHMUCOAEpKamui npenapar «JokTop
['pyHT», KOTOPBIi BBITOIHSI (PYHKIIMIO THIPOCKOIMYHOTO HOCHTES [5].

JlaHHBI TIpermapaT B CHJy BBICOKOM THI'POCKONMMYHOCTH OINPBICKUBAIN
MUHUPATBHBIMH BOJIOPACTBOPUMBIMU yIOOPEHUSMH B COCTaBE:

1 Bapuant — N:P:K 13:41:13 + mukpoanementsl (Fe (ATITA) — 0,054%; Zn
(BATA) — 0,014%; Cu (BATA) — 0,01%; Mn (BATA) — 0,042%; Mo — 0,004; B —
0,02%), u3 pacuéra 20 r ynoopenus Ha 1 mutp LIMK «/loxtop ['pyHT»;

2 apuant - N:P:K 13:41:13 + mukpoanementsl (Fe (ITIIA) — 0,054%; Zn
(BATA) — 0,014%; Cu (BATA) — 0,01%; Mn (BATA) — 0,042%; Mo — 0,004; B —
0,02%) u3 pacuéra 30 r ynoopenus Ha 1 mutp LIMK «lokTtop I'pyHT»;

3 BapuanTt - N:P:K 13:5:25 + 2MgO + 8S, u3 pacuéra 20 r ynoOpenus Ha 1 1utp
MK «/lokTop I'pyHT»;

4 BapuanT - N:P:K 13:5:25 + 2MgO + 8S, u3 pacuéra 30 r ynoOpenus Ha 1 mutp
MK «/lokTop I'pyHT»;

5 BapuanTt - N:P:K 18:18:18 + MgO — 2%; S — 1,5%; Fe (JITITA) — 0,054%); Zn
(OATA) — 0,014%; Cu (BATA) — 0,01%; Mn (OTA) — 0,042%; Mo — 0,004; B —
0,02%, u3 pacuéra 20 T ynoobpenus Ha 1 mutp LIMK «JlokTtop I'pyHTY;

6 BapuanTt - N:P:K 18:18:18 + MgO — 2%; S — 1,5%; Fe (JITITA) — 0,054%; Zn
(OATA) — 0,014%; Cu (BATA) — 0,01%; Mn (OTA) — 0,042%; Mo — 0,004; B —
0,02%, u3 pacuéra 30 T ynoopenus Ha 1 mutp LIMK «/loktop I'pyHT».
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Kontponem ciyxwn cyocrpat Ha ocHoBe Topda Arpodant —C (K) u cybcrpar
Ha ocHoBe Topda Arpobant —C ¢ LIIMK «loxtop I'pynt» (K1).

B Bapumantax 1-6 u Kl, IIMK «/loktop I'pyHT» mobaBisim B cyocTpar
Arpo6ant-C B mporopruu 5:95 o o0sEMYy.

[lepuon amantanmu u jAopammBaHusi coctaBisi 60 paneit. Ilocie wyero
OPOBOIMWIM  MOPGOMETPUUECKHE HCCIEAOBAaHUS aJalTUPOBAHHBIX PACTEHHUI 10
CIIEIYIOIUM TpHU3HAKaM: BBICOTA PACTEHH, KOJIMUYECTBO JHUCThEB, Macca moldera,
Macca KOpHS.

Jnst yuéta Beca KaXKJI0ro pacTeHUs, U3BJIEKAIM €r0 U3 KacCeThl U MPOMBIBAIIN
KOPHEBYIO CHCTEMY B NMPOTOYHOM BOJAE 10 MOJIHOTO OTAelieHusa cyOctpara. [locne
ATOTO pacCTEHUE MOMENIAIM MEXKAY JBYMs JHCTaMH (DUIBTpOBaIbHOW OyMaru u
MPUKUMAIIA. DTy TPOLEAYPY MOBTOPSIIA TPU pas3a. 3aTeM CKaJbIEIeM OTIEISIN
KOPHEBYIO CUCTEMY OT HaJ[36MHOM YaCTH M B3BEIIUBAJIU 110 OT/IEIHLHOCTH.

B kaxmom Bapuante onbeiTa Obulo 1o 27 pacteHuil. ONbIT  uUMeNd
YETBIPEXKPATHYIO TTOBTOPHOCTb.

XUMHYECKUI aHAJIU3 COJIEP KaHUSI MAaKPO- U MUKPOAJIEMEHTOB B PACTUTEIBHBIX
TKaHSAX TOKa3aJl, 4TO MPUMCHCHHE IICOJIUTa C MHUHEPATBbHBIMU YIOOPEHUSIMH TIPH
JOpalTMBaHUN PACTEHUHN €XeBUKH (B TedeHUH 70 CYyTOK) MOBBIMIAET UX 30JIbHOCTH BO
BCEX BapuaHTax. Tak, B KOHTpouie (Topd) 3TO 3HaUeHHUE coctaBisieT 7,26 % ot cyxou
MAaCChI, B KOHTPOJIE C HE HACBIIIECHHBIM LIEOJIUTOM 6,75%, a B ONBITHBIX BapUaHTax
nokazatenb Bappupyer ot 10,01 % (Bapmant 1) mo 12,77% (Bapuant 5).
OKCTpanonupys 3TH JaHHbIE Ha MOP(POMETpPUYECKHE IOKa3aTesld, BUIHO, YTO B
BapuaHTax 1 u 6 (camast OoJblas JyIMHA MOOETOB M KOJMYECTBO JIMCThEB) 3HAYCHUS
30JIbHOCTH B OMBITHBIX BapuaHTax camble HU3kue (Bapuant 1 - 10,01%, Bapuant 6 —
10,30%).

B mepBom muHepasibHOM KoMmIuiekce (BapuaHT | u 2) He 3apUKCHPOBAHO
CHIUKECHUE MAaKpO- U MHUKPODJIEMEHTOB B TKAHSAX IO CPABHEHHUIO C KOHTPOJEM, a Ha
000pOT, MOBBICHIJIOCH COoZiepkaHue od1iero azora, ocdopa, Kanbiius, Meau u 0opa.

Bo BTOpoM MuHEpasibHOM KoMIUiekce (BapuaHT 3 u 4), re OTCYTCTBOBAJ

KOMILICKC MHUKPOSJIECMCHTOB IIPOABUIIOCH CHMIKCHHUEC YPOBHA Mapradia u MOJ'II/I6IICH3.,
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HO MeAu U Oopa pacTUTENbHBIC TKAaHW COJIEP KM BhIMIE KOHTpoJisa. OOumit a3oT u
docdop, Takke ObLUTN BBITIIE KOHTPOIHHBIX 3HAYCHUH.

KynpTuBUpOBaHUE pacTeHUl MaJlWHBI U €KEBUKU C MPUMEHEHHEM TPEThETO
KOMIUIeKca (BapuaHT 5 WU 6) mpeimnosiarajl MOBBIINIEHUE OCHOBHBIX IOKa3aTeseH,
nockosibky N:P:K B 3TOM ciydae vimen BbICOKHME 3HaueHUs. B pesynbrare ypoBeHb
oOmero azora u ¢ochopa ObLT BbIIE KOHTPOJIbHBIX 3HaueHUH. OJHAKO, YPOBEHb
KaJIMsl, KaK ¥ B IPEABIIYIIUX BapUaHTax ObLI B MpeJieNiaX UCXOIHBIX 3HAUYCHUM.

Takum o0pa3zoM, MOXKHO MPEIINOJIOKHUTh, IEPBOE, UTO KUK WUIPAET BAKHYIO
pOJIb B KYJBTHBHPOBAHUHM PACTCHHWHA NMPU WHTCHCUBHOM JIOPAIIMBAHWM B TEIUIHIIE,
MOCKOJIBKY TPOUCXOJUT €ro AaKTUBHOE TOIJIOMIEHUE sl (DYHKIIMOHUPOBAHUS
(UITOIOTUYECKUX MPOIIECCOB.

Bo-BTOpBIX, CHI)KCHHE YPOBHS Kalusl B PACTUTEIBHBIX TKAHIX CBS3aH C
3aKpEeIUICHUEM Kallsg yJIOOpeHUil B peIIeTKE I[€0JIuTa B TMEpPBbIE CPOKU
KyJIbTUBUPOBAHUS U C TIOCTEIICHHON OT/Iayeil B JabHEHIIIEM.

B pesynbpTaTe XMUMUYECKOT0 aHaIu3a MOXKHO CJI€TaTh BBIBOJ, YTO IPUMEHEHHE
[IEOJIUTCOACPKAIUX MHUHEPATBHBIX KOMIUIEKCOB TOBBIIIAET YPOBEHb MAaKpoO- H
MUKPODJIEMEHTOB B PACTUTENBHBIX TKaHSX, TO €CTh IPOUCXOJUT TMOIJIOIICHHUE
PACTUTENBHBIMU OPTraHU3MaMU T€X XMMUYECKHUX DJIEMEHTOB, KOTOPbIE HEOOXOTUMBI
UL  HOPMaJbHOTO  (PYHKIIMOHUPOBAHMS  (U3MOJOTHYECKUX  TPOIECCOB, U3

pa3pabaTbpIBa€MOTO MPOAYKTA.

Hccneoosanusi nposoounucsy 6 pamkax 002080pa HA GbINOJIHEHUE HAYYHO-
uccaedosamenvckux pabom om 30.01.2025 2. Ned/HUP no meme «Bo3oenvieanue 6
3auUUeHHOM 2PYHMeE U IKOHOMUUECKOe 0O0CHOBAHUE PEHCUMA UHPPAKPACHOU CYUKU
MAIUHBL U eIHCeGUKUY
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Abstract. This article examines certain aspects of in vitro and in vivo plant

cultivation. Blackberry plants propagated by clonal micropropagation in vitro were
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studied to improve adaptation efficiency and yield of high-quality planting material. A
mineral component was added to the substrate. It is concluded that potassium plays an
important role in plant cultivation during intensive greenhouse cultivation, as it is
actively absorbed for phytogenesis. The decrease in potassium levels in plant tissues is
associated with the fixation of potassium fertilizers in the zeolite lattice during the
initial stages of cultivation, with gradual release thereafter.

Key words: Rubus genus, blackberry, in vitro and in vivo plant cultivation,

clonal micropropagation, soil substrate, mineral component.
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