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M3yyeHO BIMAHUE MUKPOOPTAaHM3MOB Ha amanTalyio KJIOHMPOBAHHOIO MOCAI0YHOTO
MaTepuaa IpeBeCHO-KYCTAPHUKOBBIX BUAOB poaa Vaccinium ¢ LEIbI0 CO30AHUS KOM-
MJIEKCHOTO MUKPOOHOTO Tperapara, OCHOBY KOTOPOIO COCTaBJISIIOT PU300AaKTEpUU U
apOyCKY/IspHble MUKOPU3HBIE TPUOHI.

Knwueevie caoea: Vaccinium spp., aganrtauusi, pu3zodakTepuu, apOyCcKyJasapHbIe MUKO-
pU3HBIEe TPUOBI, KOMIJIEKCHBIA MUKPOOHBIM Mpernapar.

PesynbTaThl ycneuHoit nHTpoaykKuuu B benopycckom Ilosneche roayOrMKu Bbi-
COKOpPOCJION, KJIMOKBbI KPYIHOIUIOAHOW WM OPYCHUKM OOBIKHOBEHHOI, Haya-
toit LlenrpansabiM 6oTtannmyeckuM cagomM HAH bemapycu B 1980 1., mociy-
KWW OCHOBOM JUISI UX BBEEHUSI B MPOMBILIJIEHHYIO KYJIbTYpy. B HacTosIlee
BpeMsi OCOOEHHO aKTHBHO pa3BUBaeTCsl HOBoe ISl benapycu HanpaBieHUue —
MPOMBILLIEHHOE TOJTyOMKOBOACTBO.

OTmMYnuTeTbHOI OCOOEHHOCTBIO BCEX IpeacTaBuTesieir poma Vaccinium
SIBJISIETCSI CTPOEHME UX KOPHEBOM CUCTEMbI, & UMEHHO, OTCYTCTBHE KOPHEBBIX
BOJIOCKOB. B €CTeCTBEHHBIX YCJIOBUSX MPOU3pacTaHUsl UX (DYHKIIMIO BBITOJI-
HsleT MuKopusa. HemocTtaTok muraresibHbIX BELECTB B OTCYTCTBHME MUKOPU3a-
LMW TIpU NEPEHOCE KJIOHUPOBAHHBIX CTEPWJIBHBIX PACTeHUI B YCJIOBUS €X
vitro ¥ MocJjeayrolleM BblpalllMBaHUM 3HAUMTEJIbHO CHUXKAeT UX adallTUBHYIO
CNOCOOHOCTh, YBEJMYMBAECT BpeMs amamnTalluy, 3aMmeIsieT POCT U pa3BUTHE,
YTO B KOHEYHOM MTOTe OTPULATEIBbHO CKa3bIBAETCS Ha KavyeCTBE MOCAI0YHO-
ro MaTtepuaja u JajibHellleil mpoayKTUBHOCTU pacTeHuii. ITouck myreit co-
KpallleHUs Tiepyuoja aganTaluuy KJIOHUPOBAHHBIX paCTeHUN SIBJISIETCS] UYPE3BbI-
YaiiHO aKTyaJbHbIM B TE€XHOJIOTUM BbIpalllMBaHUS IPeBECHO-KYCTAPHUKOBBIX
BUA0B pona Vaccinium. MukpoOHble mpernapaThl Jal0T BO3MOXKHOCTb HaIlpaB-
JIEHHO PEryJMpoBaTh COCTaB 1 YMCIEHHOCTb MUKPOOHOTO KOMIUIEKCca Ha KOp-
Hsix pacteHuit [1]. TToayyeHHbIe Ha OCHOBE BbICOKO3(M(PEKTUBHBIX 1LITAMMOB
I1a3oTpodHBIX U HocHaTMOOMINU3YIOIINX MUKPOOPTraHM3MOB OMoIpenapaThbl
5KOJIOTMYHBI, MTOBBIIIAIOT OMOJIOTUYECKUIA TTOTEHLIMAT PU30CdEphl, YIydIlaloT
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MMMTaHWE PACTCHMI, YBEIMUMBAIOT MX IMPOAYKTUBHOCTh, CHIKAIOT ceOecTOn-
mocTb ypoxasi [3]. [ToaToMy MCIOJb30BaHUE MUKPOOPTaHMW3MOB B TEXHOJIO-
TMY BBIpAIIWBAHMS KJIOHWPOBAHHOTO ITOCAAOYHOTO MaTepuayia IepCIeKTHB-
HBIX COPTOB JIPEBECHO-KYCTAapHUKOBBIX BMIOB poma Vaccinium SBAsS€TCS
YPE3BBIYAHO aKTyaJIbHBIM.

Lenbio nccaemoBaHmMil SBIsUIaCh pa3paboTKa KOMILIEKCHOTO MUKPOOHO-
rO TIperapara, OCHOBY KOTOPOTO COCTAaBJISTIOT pU300aKTepUM M apOyCKyJIsIp-
Hble MUKOPU3HEIE TPHOBI, CITOCOOHBIE 00eCTIeUnBaTh BIKMBAEMOCTDh KJIOHU-
POBaHHOTO TIOCaJOYHOTO MaTepuaja M COKpaIlleHWe CpoKa aganTalliu.
IIpemapaT mpemHa3Ha4YeH IS MCITOJIB30BAHUS B TEXHOJOTUM BBHIPAIIMBAHUS
KJIOHMPOBAHHOTO TOCAIOYHOTO MaTepuajia MEepCIeKTUBHBIX COPTOB IpeBeC-
HO-KYCTapHUKOBBIX BUIOB poaa Vaccinium.

MeTtoauka

OObekTaMu HCCAENOBaHUS CIYyXWIW: rojiyobuka Bbicokopochasi (Vaccinium
corymbosum L.) coptoB batokporn, bawoatra, Hoptiana, Dauzaber; KioKBa
kpynHoruioaHast (Vaccinium macrocarpon Ait.) copToB OpHTeHIaHK, Kopair;
6pycHnka oobsikHOBeHHas (Vaccinium vitis-idaea L.) coproB @paHKIMH, XO-
Bec; apOyCKyJISIpHbIe MUKOPU3HbIE TpUObI pU3ochephl rolydouku, OpyCHUKMU,
KJTIOKBBI; aCCOLIMATUBHBIN a30TUKcUpytoluii Auazotpod 11A, BbIAeICHHbIA
U3 JIECHOW MOYBHI; (PochaTMOOMIMIYIOIINKI POCTCTUMYIUPYIOIIUHA 1HITaMM
(M30715T 6) U POCTCTUMYIUPYIOIIMIA u3omaT 5SI.

MukpoOMOJOrMYecKUil CocTaB TMOYBbI M3yYaJd METONOM IOCeBa Ha
BJICKTUBHBIC TTUTATEIbHEBIC cpenbl [2], MHTEHCUBHOCTh MUKOPU3AIIMN KOpPHE-
BOI CUCTEMbI pacTeHMit (roJyOMKU, KIIOKBbI, OPYCHUKM) — T10 [4].

AcenTuyeckue KyJabTypbl TOJIEPXKUBAJIM NTaCCUPOBaHUEM Ha Cpeabl Ha
ocHOBe WPM [7] ¢ mobaBieHMEM CIIEIYIOMMX KOMIIOHEHTOB: 5 MT/IT 2-M30-
nenteHmwiageHnH (2ull) u 1 mr/m UYK — mns pa3sMHOXEHHST TOMTYOUKHA U
opycuuxw; 0,2 mr/a 2ull — mrsg pasMHoXeHnsT KToKBBI, 1 Mr/m1 UMK — mnsa
yKopeHeHUs ronyouku; 2 mr/i1 UYK — mng ykopenenus 6pycauku; 0,5 Mr/n
UMK — a1 yKOpeHeHUsT KITIOKBBI.

O61IyI0 (PpaKInio KIETOYHBIX OSIKOB BEIICISIIA MeTomoM TXY /amero-
HOBOU MPELUNUTALMHU TT10 [6] ¢ HALIMMU IOMOJIHEHUSIMU.

KonuuectBeHHOE coaepxkaHue Oejika B 0Opasliax ONpeaessuii ¢ MoMo-
b0 Habopa peareHToB «2-D Quant Kit» (mpousBoactso GE Healthcare,
CIHIA). CoaepxaHue xjopodusia usMepsiim no meroauke Ilnsika [5].

PesynbraThl B 00CyKIeHue

B xone BhIITOJTHEHNST pa0OTHl M3y4eH MUKPOOMOJIOTMYECKMI cOCTaB pu3ocde-
PbI SITOAHBIX KYJBTYP — TOJIyOMKHU BBICOKOPOCJION, KITIOKBbBI KPYITHOILJIOAHOM
1 OpPYCHMKU OOBIKHOBEHHON — 13 KOTOpPOM BblAeJeHbI 38 1ITaMMOB MOYBEH-
HbIX MUKPOOPTraHM3MOB, JOMMHUPYIOLIUX B MUKPOOHOM 1igHO3e. M3 naHHOI
TPYINbl OTOOpaHbl TPU M30JISITA, CTUMYJIMPYIOLIMX POCT W pa3BUTHE pacTe-
Huit: pocharmobunusyoimuii n3onar 6 (PMB), azordukcupyloLnii U30J9T
11A, m3onar 5SI, obnagamoIIMii POCTCTUMY/IMPYIONIAM IOEHCTBMEM, a TakKKe
apOycKy/IsipHble MMKOpU3HbIe Tpudbl (AMI'). BbisiBIeHO, 4yTO OTOOpaHHbIE
LITaMMbl aKTUBHO pa3MHoxawTcs rnpu pH 5,0—7,3, uto siBasieTcsi HE0OX0au-
MBIM YCJIOBHEM i1 pabOTHI ¢ mpeacTaBuTensiMu pona Vaccinium. Ilomobpa-
HbI ONTUMAaJIbHbIE KOHLEHTPAllMU OaKTepUaIbHBIX WHOKYJISIHTOB.

OO0paboTKy pacTeHMit ToJayOMKM, KJIIOKBbI M OPYCHUKM Pa3HbIX COPTOB
MPOBOIMIIN Yepe3 2, 4 1 6 Hedeab MOCJe BhICAAKM Ha aJanTaluio eX Vitro Imo
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caenytomei cxeme: I — AMI; 2 — AMIT + ®MB 6; 3 — ®OMB 6; 4 — 11A;
5 — AMTI + 11A; 6 — 5SI; 7— AMI + 5SIL

W3 cemmn BapmaHTOB TECTUPYEMBIX MOHO- M KOMITJIEKCHBIX MHOKYJISTHTOB
DI JaNTbHEUIINX MCCeIOBaHWN OBITM OTOOpaHBI YeThIpe, OKa3aBIIME HaM-
OonpIIMIA BUAMMBIN 3(@EKT Ha amganTUpyeMble pacTeHUS: BapuaHThl | —
AMTI; 2 — AMI + ®MB 6; 5 — AMTI + 11A; 7 — AMI + 5SI.

IIpoBeneHbl cpaBHUTEIbHBIE MOP(POIOTrO-OMOJIOTUYECKNIA 1 (PU3HOJIOTO-
OMOXMMUWYECKII aHAIM3Bl MCCIIeTyeMBIX pacTeHUI. BBISBICHO CTUMYIHMPYIO-
IIee BIAMSHIE MUKPOOPTaHM3MOB Ha amanTHUPYyeMBIEC pacTeHUs, a TaKKe BU-
IIoBast U COPTOBAsI CICHU(MUIHOCTD ICUCTBUS MHOKYJISHTOB.

KopHeBast cuctemMa OIMBITHBIX PaCTeHUI TOIXYOMKN BHICOKOPOCIION Xapak-
Tepu3oBajach OOJbIIMMU O0BEMOM U Pa3BETBAEHHOCTHIO (pUC. 1), Macchl Chl-

1 2 »5 7
AMI AMI+oMB 6 AMIT+11A  AMI+5SI

o

¢ -
¥ X
3 .
] *~g { .
1 2 5 7
K AMI AMI+®dMB 6 AMI+11A AMI+5S8I

Puc. 1. Pa3Butue Haa3eMHOI1 4YacT U KOPHEBOI CUCTEMBbI TOJIyOMKHU BBICOKOpPOCI0ii copTa bito-
Kpon (a) 1 KJIIOKBbI KPYITHOILJIONHOU copTa XoBec (6):

K — xoHtposb; I — AMI; 2 — AMIT + ®MB 6; 5 — AMTI + 11A; 7— AMTI + 5SI
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Puc. 2. BoicoTa pacteHuit (CM) KJIIOKBBI KPYIHOIUIOAHOM copTa XoBeC (@) U roJyOMKU BbICOKO-
pocoii copta bitokpon (6), MHOKYJIMPOBAaHHBIX MUKPOOHBIMU TMpernapaTamMu

pOro M CYXOro BellleCTBa MX TaKxXKe IPEeBOCXONWIM TaKOBble KOHTPOJbHBIX
pacTeHuit (Macca CyXoro BelleCcTBa KOPHEBOW CUCTEMbl 0OpabOTaHHBIX pacTe-
HUI TIpeBbIIayia KOHTPOJIbHBIE 3HAUeHMS B 1,5—2 pa3za B 3aBUCHUMOCTH OT
copra).

WNHOKyMMpoBaHHEBIE PACTEeHUS KITIOKBBI KPYITHOIJIOOHOM ITPEBBITIIAIN
KOHTPOJIbHBIE M0 BBICOTE M MAcCe ChIPOro BellleCTBa HAI3€MHOI YaCTU U KOpP-
HEeBOI cucteMbl (puc. 2). B cpemHeM sl BCEX COPTOB 3TU IMOKa3aTeau yBe-
JIMYUIKCH B 2,5 pa3a. BeTBieHue pacTeHUli MO CpaBHEHUIO ¢ KOHTPOJbHBIMU
obOpasmamMu Bo3pacTayio B 2—3 pasa, Beicota — Ha 10—30 % B 3aBUCHMOCTH
OT BapuaHTa omnbiTa (rosyouka), Macca ChIpOro BelleCTBa HaA3eMHOI 4acTu
pacrenus — ot 20 go 70 %.

YcTaHOBIEHO, YTO ONTUMAJIBHBIM IS 0Opa0OTKM pereHepaHTOB KIIOKBBI
KPYITHOTIJIOMHOM SIBJISIETCS HadaJbHBIA 3TaIl YKOPECHEHWSI, 00eCIIeUnBaIOLINi
MEHBIIIee BBHITIAICHWE PAaCcTCHUIA B TepUO afalTalliy W YIy4IlIeHWe WX pas-
puTusl. Bo Bcex BapmaHTax onbiTa (MHOKYJISALMS dyepe3 2, 4 u 6 Hemenb) Ha-
omomanack 100 %-s IpUKMBAEMOCTD.

DoTOCMHTE3 HAXOAWTCS B TIPSMOUM 3aBUCHMMOCTU OT COIACPXKAHUS TIUT-
MEHTOB B JINCThSIX pacTeHuii. B Tabii. 1 mpeacraBiaeHbl JaHHBIE IO COAEpKa-
HUIO 3€JICHBIX TUTMEHTOB B JIMCTHAX KITIOKBBI KPYITHOIUIOAHOM. [lomydeHHEBIE
pe3yabTaThl MOKa3alik, YTo 00paboTKa OTOOpaHHBIMU MHOKYJIIOMaMM OKa3bl-
BaJjia MOJIOXUTEIbHOE CTUMYJIUPYIOLLee BIUsIHAE Ha (DU3UOJIOTUIYECKOE COCTO-
STHUE amalTaHTOB.

TABJIUIIA 1. Codepxycanue nuemeHmog 6 AUCMbIX KAIOK8bL KPYNHONAOOHOU copma Xoeec
(MKe/2 cbipoeo eeujecmea)

Xopoduut
Bapuanr
a b | a+b
KoHTpois 438,0%0,9 345,0+0,8 783,0+0,8
AMT 432,9+0,8 414,4%0.,9 847,31+1,0
AMTI + 11A/2 423,0%1,1 527,5%1,2 950,5+1,2
AMTI + ®MBb 6 424,0+1,0 521,5£1,0 945,5+1,1
AMTI + 5SI 486,310,9 426,6%1,2 912,94+0,9

[IpuMeuanue. 3nech U B TaOJI. 2 pa3inyusi MEXIy KOHTPOJIEM U OMBITOM JOCTOBEPHBI MPU
p <0,05.
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Copnep:xanue xjaopoduia b B IMCTHSIX ONBITHBIX BAPMAHTOB ITPEBHIIIATIO
KOHTpObHbIe 3HaUeHust (AMI' + 11A — Ha 52 %, AMI' + ®MBbB 6 — Ha 51,
AMI + 5SI — na 23,6 %). Hanbonbiumii 3¢pdext Mbl HabmogaIM Ipy 00pa-
0oTke pacteHuil KiokBbl AMIT + 11A. Cymma xnopoduioB a + b mpeBbl-
1IaJ]a TAKOBYIO B KOHTpoje Ha 16,5—21 %.

MHTEHCMBHOCT, MUKOPHU3AINKM WHOKYJIMPOBAHHBIX PACTEHU MHWKOPH-
3001 MpeBbIllIaga KOHTPOIbHYIO BeauunuHy Ha 60 % BcieacTBue opMupoBa-
HUSI, TIOMUMO MMIICINS, CTPYKTYp MUTaHUS (apOyCKybl). YCTaHOBICHO, UTO
B BapmaHTe ¢ AMI' um accoumaTUBHBIM JIMAa30TPO(POM MHTEHCUDUIIIPYETCS
mpoiecc (GOpMUPOBAHUS CTPYKTYp pasMHOXeHMsI. [loMrMO MwmIeans u ap-
OycKyJl 00pa3yloTcsl Be3UKYJbl, UTO CBUAETEILCTBYET O 0oJiee MHTEHCUBHOM
pasMHoxeHuu AMI', yeM B MOHOBapuaHTe (ToJbko AMI).

CosmecTtHOe npuMeHeHne AMI™ 1 accoumaTuBHOIro gua3oTpoda obdecre-
yrBajo 0oJjiee MOIIHOE Pa3BUTHE KOPHEBOM cucTeMbl — B 24 pa3a mpeBblllia-
JIO KOHTpOJIbHBIE Toka3areau. O0paborka kopHeit AMIT + 11A B nepuon
aganTauuu naBana 100 %-ii BBIXOI XOPOLIO Pa3BUTHIX CAXKEHIIEB KIIOKBHI.

O0OpaboTka OpyCHMKM OOBIKHOBEHHOI OTOOpaHHBIMMA WHOKYJISTHTAMU
TaKKe Jajia ITOJIOKUTENbHBIN 3P dekT. Hanboblee MmoioXuTeIbHOE BIMS-
HUE Ha pacTCHMS OTMEUYEHO TIpY MPUMEHEHUM KOMIUIEKCHBIX MUKPOOHBIX
npemnapatos AMTI + 11A u AMT + 5SI.

AnanTalus pacTeHUM K cTpeccaM KOHTPOJMPYETCS CIOXKHOW MOJIEKY-
JISIPHO-TE€HEeTUYeCKOol cructemoii. OObIYHO TIpU CTpecce, BbI3BAHHOM TMEPEHO-
COM pacTeHUU U3 yCJIOBUI in vitro B yCJIOBUS eX Vitro (repexol Ha aBTOTpod-
HBI TUIT MUTaHUSA, (QU3HOJOTHUECKIE TIEPECTPONKU), comepkKaHne Oeka B
PACTEHMSIX U3MEHSICTCSI.

B Bapmante ¢ npuMeHeHHeM @dochaTMOOMIN3YIOLIEH accolralin
AMI + ®MB 6 Ha mepBbIX CTaAUSIX OHTOr€HE3a B JIMCThSIX MHTEHCUMBHO Ha-
KaruiMBaloTCsl JIETKOPAaCTBOPUMBIE OEJIKM, COAep:KaHWE KOTOPBhIX B CpeIHEM
10 COpTaM IMPEBBIIIANIO KOHTPoJabHOE Ha 43,5 % (tabin. 2). I1pu ucronb3oBa-
HUM JpYroil accouualuu MukpoopranusmoBs — AMI + 11A — Habmoaa10Ch
HEKOTOPOE CHUKEHUE HAKOIUICHUS JIETKOPaCTBOPUMBIX 0eJKOB. CTaTucThye-
CKM JaHHOE CHIDKEHWE 10 CPaBHEHHWIO ¢ KOHTPOJIEM HE3HAYMMO M HaXOIWT-
csl B Ipejenax MOrpelIHOCTU OIbITa.

TakuM oOpa3oM, BBITIOJHEHHbIE UCCJIEIOBAaHUS TTOKa3ajau, 4To 00padboT-
Ka pacTeHMWil KOMIIIEKCHBIMM MWKPOOHBIMU TIperapataMy oOecIeuYnBacT
CHIDKEHME CTPECCOBOM Harpy3kKu Ha pacTeHMsl B MEpUOJ afarTalyiu, 4To Mo-
JIOXKUTEIBHO CKa3bIBAETCSI HA MPOLIECCaX POCTa, UHTEHCUBHOCTU YKOPEHEHUS,
BBIXOJIE€ CTAHIAPTHBIX caxkeHLeB (okoao 100 %).

Pabora Benmercsa B pamkax 'HTII «HoBbele OmoTexHOMOrMM 1 OMOIIperna-
pathbl JJIs1 CEIbCKOTO XO3SMCTBA, MPOMBILLIEHHOCTU, 3paBOOXpaHEHUS U 3a-
LIUTHl OKpyxXarolieir cpeabl» («IIpoMblliieHHbIE OMOTeXHOJNOTUM»), 2011—
2015 rr.

TABJIUIIA 2. Coldepicanue reekopacmeopumbix 6e1K08 8 AUCMbAX 20AYOUKU 8bICOKOPOCAOL

Coprt bitokpon | Copt Dnm3abet
Bapuanr
ConepxaHue OEJIKOB, MT/MT CBIPOTO BEIIECTBA
Kontpons 0,21740,10 0,154%0,15
AMT + 11A 0,209+0,11 0,208+0,13
AMTI + ®MB 6 0,33040,21 0,13540,30
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BITVIMB MIKPOOPTAHI3MIB HA AJAIITALIIO KIOHOBAHOI'O CAANBHOI'O
MATEPIAJTY AEPEBHO-YATAPHUKOBUX BUJIB POAY VACCINIUM

O.B. Yuxcux!, B.M. Pewemnuxos!, BJI. ®ininens’, B.H. Topbayesuu!, JI.€. Kapmumcosa?,
3.M. Anewjenxoea’

| lepsxaBHuil HayKoBuii 3akian «LleHTpanbHuil 6oTaHiynMii can HauioHanbHoi akagemii Hayk
Binopyci», MiHcbk

2Jlep>kaBHUil HayKoBUit 3aKkian «IHcTUTYT Mikpo6iosorii HanionanbsHoi akanemii Hayk Bino-
pyci», MiHCbK

BuBYeHO BIIMB MiKpOOpraHi3MiB Ha ajarnTallilo KJIOHOBAaHOIO MOCAAKOBOIr0 MaTepialy AepeBHO-
yarapHMKOBUX BUAIB poay Vaccinium 3 METO CTBOPEHHSI KOMILJIEKCHOTO MiKpOOHOro mnpemnapa-
Ty, OCHOBOIO SIKOTO € pu300aKTepii Ta apOyCKYAsIpHI MiKOPHU3Hi rpubu.

THE MICROORGANISMS INFLUENCE ON ADAPTATION OF CLONAL PLANTING
STOCK OF HARDY-SHRUB SPECIES OF VACCINIUM

O.V. Chizhik!, V.N. Reshetnikov!, V.L. Filipenya!, V.I. Gorbatzevich!, L.E. Kartyzhova?,
Z.M. Aleschenkova?
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2State Scientific Institution «The Institute of Microbiology of National Academy of Sciences of
Belarus»

2 Academician V.F. Kuprevich St., Minsk, BY-220141, Republic of Belarus

The microorganisms influence on clonal planting stock of hardy-shrub species of Vaccinium grow-

ing during adaptation and postadaptation period was studied. As a result the complex microbial
preparation with rhizobacteria and mycorrhizal fungi was created.

Key words: Vaccinium spp., adaptation, rhizobacteria, arbuscular mycorrhizal fungi, the complex
microbial preparation.
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