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BIwlfrtLrE AJMTEnbHocTLI xono[gBolZ axrrunraTl,I3Argal{ }IA Bhr]Iil4BAEMocrbMEpI4crEM MA[4HbI (Rubus idaeus L.) trcclgrplabcoxpamrryr,g

Typ4nen T.T.

I'Incmumym 6uonoeuu u 1uomexuonozuu pacmeuuil Hat4uoucutbtto?o
qeHmpa 6uomexuonozuu p ecny6nurcu Ras axcmau

Rnnueeate cnoBai Kpl{ocoxpaHel'e, MaJr}IHa, anfiKaJrbHble MepHcTeMbI, caxapo3a, xoJloAoBat
aKKltHMarI,IBarprr, rpuo6 amc.

Bnenenne

-^^^-.T:IT_t"_KyJIbryphr IrIHpoKo rrcronb-3yrorct s nnqesofi u nepepa6arr,lnaroqefi ilpoMbrrrureHHooTr{
Ka3txcraH4 I{ 3aHrrMaror oco6oe Mecro. -flrogu tBJIf,rcTcff ocIIoBHhrMr,I ficTorIHHKaMH BHTaMT{HqB, B ToMtllrcJre BImaMHHoB C, P, E, $ 31 xaporrlrra, Koropb_Ie He cnHre3r{pyrorcr B opraHr.r3Me 14 A6JDKH6TnocrotHHo nocryrlarb c nIaqeft. Kpoue roro, troAbl 6oramr MHHepanbHEIMH coJLsMH, BbrcoKorleHHbrMr{yfJIeBoAaMIr' opraHr4r{ecK}IMI'I KI'IcJroraMH, KJlerqar:rofi H IIeKTHHoBrTMV coeAHHeHHJ{Mr,r raK}r(e coAepxarpacrlrreJrBlrbre MacJr4 6earosrre BeqecrBa, Qepuerrru, pflA apoMaTHqecKr.DL BKycoBBrx,
anru6arreprraJlbHBrx H MHoTID( Apyrm( 6-uororr.recKu aIffI,IBHbrx coeaunenrfi, oKn3brBaroulla( xIagHeHHo
Ba)I(Iroe Susaonorz'recrcoe Aeficrsiae ua {yrucquu MHorrrx opraHoB u crdcreM opraHfi3Ma veronera [l].
,.-^_-I]1.plg:pun 

Kasaxmana npor.repicraror r(yJrErypulre H ArrKr.re Haco*AeHr{fl rroAHbrx xynEryp, B
ilHa 14 3eMJUIHHKa, a,4arrTr4poBaHHEle K MeCTrrbrM
uu [2]. Arpo6nopasuoo6paelre .flroAHsrx pacrerufi
tAbr, Koropsre coAepxarc_s B BEAe xnBbrx rornexqufi
orracTKax.

Marepuarra rr'poKo r.rcrojrb3yrorc.n o"or.*"ooolffiTo"fftifflr,^',.r?##:ffi 
t"t*#;fff,|:

re coxpaHeHlle paoTIITeJIBHOTO M pvura, ero

npew [4].
. !5n ycneluHoro Kpl4ocoxpaHeullr Bepxyurer uo6eros - Han6oJree aKTr{BHo pacryrJlefi rrawr
(ruepucreuu) neo6xoAr'rMa nperBapnTeJrbHrur xoJroAoBaJr arKJrnMarlr3ar$,rr, KoropaJr qpuBoArrr K 3anycKy
nP4POrurrx MexaHH3MoB ycrOfiut,rnocru pacrermui r xono4noft noro4e [5].

Comacno nmepaTypnblM AarrHbrM, xonoAoBaJ{ arKrruMar}rg^li"'1ZZ.g,, 89 cBer, -loC, 16 v
rcunora) yJrfrltraer pereHepaqulo Mepl{creM Manurrrr nocJre 3aMopDKHBaHr,rr. flpra'yaenlnuerum
npoAoJDKHTeJrbHocrH aKKIIuMarHSaqzn or_1 4o 3 ne.ueab,npoqerrr BbDKaBrrrlrx Mepr,rcreM copra Rubus
panifolius L. nospactaer ot 63 to 90o/o; [6]. V pacrernffi r6nbnu, nporueArrrrx XA ttpr 5oC s'reqewre 3
HeAeJrb, flocne pBMopiDKIaBaHHfl o6pasyercx oKoJIo 8004 no6eror [7]. I{enrro Hacrorrrlrrx nccne4onanufi
tBJrsJIcfl no46op orrunr,ranrnofi AJrlITeJIbHocrlr H cnoco6a 

- 
ioroAosofi aKKnr,rMarr.Barlurr np14

Kpr{ocoxpaHeHl4l'I iuil'IKaJIbHbIX MepficreM MaJTHHBT IJrr co3Aarr*![ rpao6arxa pacrenufi KasaxcraHa. 
-

Marepua;rrr tr MeroAbr
B xa'Iectse o6texros vccne.qoBaHull cJryxs4Jra copra MrurHHEr (Anap u r{pyxuar) us roruer4al

flolaororr.recKoro cua KaslilfuI ruro4oBoAcrBa H BuHorpaAapcrBa.
Acerrruqecrse no6eru B ycJroBuJrx in vitro pasrunokam,r Ha cpeAe Mypacnre n Crcyra (MC) t8] s

reseHHe 3 ne4enr r Saxtopocrqnofi KoMHare rryu 23-25"C, ocieuennb'cru 25 pmoi m)s't ,'lklrwrlacoBoM Qotonepuo4e. B xonue 3 ne4elruoro ruffsra MHKpoKJroHaJrrHono pa3MHo)Kenr{r pacrcrutx 6rur.r
IIoMeIIIeHbI rra xonoAoBylo aKKJruMarpr3arruo, Axxrlnaarusaqruo no6eroB npoBoAr4Jrr,r B Teqeur,re I - 6
HeAenE B KIIItMaTI'rqecnofi r<auepe (Lab-Line Environette, Melrosp Park, ILpSA) npu qepe4fioutreMcff
petc'IMe: 8 uac, 22"C, vmeHclrBHocrb ocBetrIeFrr.rfl !0 pmol nl's-t, 3areM- 16 iac)-l"C, oicyrcrBne
91etqe""". Wu npu nocrosanoft rglrrrJp.Iyp_g *4oC or I ao 3 Mec.f,rleB (g_mrn vaconofi'(poronepuoA
(HI{reHcHBHocrb ocBellleuus 10 pmol m* s-'). KpnocoxpaHeHue npoBoAnJrr4 MeroAoM errplr6mafr.rr c
rpeKyJIbrHBHpoBaHLIeM Ha cpeAe c M caxapoeoft, npeAJroKeHHufi Matsumoto T. u Sakai A. t9].Brr4ennnn anlrKlulbHble lrepubtelrsr 3 aucrosrrMu npHMopAr{rMH r,r pruMepoM He 6olee 0,8- lnru.' 

'

]Hoarb ocneqeHur 10 ol m-2s-l / 16 .rac. -loC.
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Pery.irrraru n o6cynq4euue
Pexgu xolo.{onofi aKKJr}rMarrBarIr{H oqeHb BiDKHo oflpeAeJlrrrb AJIfl o[rI'IMaJIbHoH

I(pHOKOHCepBaIIULI pa3il{qrrbrx |eHoTI'IIIOB MaJII{HBI, noMelqelrHbrx B AbIOap C )IOIIKHM a3oToM Ha

AnrrTeJIbHOe xpaHeHHe.
Br14.ffHuff xoroAosofi aKKm{Marr{tatlwfl Ha sQQertnruocrl KpuocoxparleHut lI3} raJrocb MHofl'IMH

rrccneAoBareJrrMr,r. Tarq r.royreHue BbDKr,rBaeMocrll BepxylueK [o6eroB rpyrlu noKa3aJlo pa3rutlHoe

orgorueHlre K XA 'pagugu coprlrM [10]. ,Zlprremnar xoJroAoBat aKKJIrrMar[3aqI{t [oBbIItraJIa

BbDK[BaeMocrb Mep]rcreM flocJle KpHoKoHcepBaII?IH, oAHaKo BpeMt o6pa6omll xorloAoM 6ruo

r{r{AlrBr,rAyrubHo AJtf, KaxAoro npoBepfleMoro reHm}I[a II 3aB]ICeJIO OT ero BbIHOCJIUnOOfiA [11]'
gepelos;HHe reMneparypbr IIpH aKKrru]vrarrBaqrn, 6ruro 6onee s$$errranno_AJlt KpHoKoHcepBaI+rH

".fi"it""* 
no6eron rq1"r, B orrrque or nocrotHuofi rmgroft rertrneparypu. [12]. Palonen and Junttila

1t:] bnpe4elnJrg, Ero npe4o6pa6orra caxaposofi B reqeuue 14 anefi npu XA npHBoALIr K elqe nyurueft

xoroAosofi BblHocJrr-rBocnr pacteHufi MaJrHHbI.
flposeAeHHbre HaMH gKcrrepr,rMeHTbl rro Kpuocoxpanenr,uo tIoKal3€IJIH, tITo xrBHecuoco6noctl

Mepr{creM MaJIHHrI rlocJre KpuogoxpaJreHufl B 3lraqrrreJlbHofi creneruI 3aBnc]rr or aKKIII{MarlI3aIU&r K

ioiory. Cnoco6rr r,r qpoAoJDKr,rrenbHocrb xoroAosofi aKKIIHMarH3arIlrlr orIpeAeJruII'I nPH noctormrofi

rernrnefarype: *4'C 8-rrnr qacosorvr SotoneplroAe or I ao 3 MecsIIeB H ilpr qepe,qrcIqeMct poKuMe:

+22" C 8 qac I l6vac,-1'C B TerIeHHe 1 - 6 ne.qenr'
Y uearxlruarl3lrpoBagHbD( pacreHnfi MaJIrIHbl copra Anap MepllcreMbl lrocJre KpI'IoKoHcepBaIS&r

He BbDK[B:uu, y copra Apfacras BrDKHBaJTK eAHHruHbIe Mepr{creMbl. fIoctosHHaJI rIoJIo)K}IreJrbHat

Hrr3Kiu reMneparyp a +4" C cnoco6crsoBalla BbDKLrBaeMocrn MeplrcreM: IIpI{ aKKIIlrMarI{}aI{HlI B TerIeHHe

oAHoro Mec.firla BEDKHBaeMocrb MeprlcreM copra Anap nocle oalropaxunanl{fl cocraBJItJIa 39,5oh, gtyx

MecrrleB - 39,8oh, Tpex - 5 5,0Yo.
flpn xptaotoipan"nuor 6onee erf$errrrnuru 6rrro BJItLTHIte nepeuenuofi TeM[eparypbr.

XoroAosaf, axx-rruuatngar+rs B T€r{eHHe oAnofi HeAenI,I noJloxl.rreJlbHo BJIa.uJIa Ha BbDKrrBaeMocrF

6onrltunctsa MepHcTeM. Aee He,4enn XA yir5niluanu pereHepaqruo pamentd y AnYx r,rccneryeMllx

coproB Anap u Aiy*11a11 f,i qA,+;ti u34,6%oloors"rcr"enno. Vnenluenr.Ie npogorrlml{rerllHocrn XA ao

3 ne,qe6 np*oi-to K pe3KoMy noBbrrrreHuro xl,I3Hecnoco6noc'pt (70,0 u 8I,7%) MepllcreM gTlD(

coproB. Tpr,r ne4enu XA'6rurn 
-rryqur.rMH 

AJrr BoccraHoBJIeHIrf, pocra fipyxnaa, a Nrf,,Anap 6Hnn

ourrrMiurbHbrrrru 3 - 5 neaenr. 9ep6o 4 seAenn aKKIIHMaTI,I3aIIIIr4 pere-HepalruoHHatr cnoco6nocrr o6erx

coproB rraqaJra cHlDigarbcr Ao 67,8yo ra 56,8. flocne 6 neAelr XA xugnecnoco6nocrr -MepHcreM
)aMeHbrur{nacb Ao 3g,5 u 37,3o/o B 3aBHcLIMocrLI or copra. CleAorarenHro, stfrfercn'Inuar

ilpo.qonxs{reJlbHocrb xono4onoft aKKIrHMarrr3 ar4 NtA Mepl{creM M{lJrtrr{bl HaxoAuJracb n npe4elax ot^3

Ab 
'j 

".t.tru 
ipltcyttor).-g"" Aalrnefuuae eKcIIepI'IMeruu 6srnu IIp9ry4:Fi. c 3 HeAensrvrn XA'

Pere"epaqn" t oi*.p6muix MepucreM (6es sarraopalrruannr) cocrarnsm 80-100 %.
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IlpogonxnenbHocrb xonoAosoi arxrruarrgaqltu (neAenr)

Pncynoft. Pereuepaqu-n no6erou MaJrHHbr rrprr aKKJll{Marnsar]lrilruepenaer+roft TeMlleparypofi s te'IeHl're

or 0 ao 6 nlae6 c ucrroJr6soBaHgeM MeroAa KpI,IocoxpaHeHI{-,I c PVS2 ut 0,3M caxaposofi
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Brleonr,t:

MarepHana K KprIoKoHcepB . Xolo4onal aKKIII,IMaT?r3arus noderon in vitro B TeqeHHe 3 ne4e*
IloBblluaer xr.I3Hecnoco6noc'rr MeplrcreM MaJIuHbr nocJle Kpr{ocoxpaHeHl,rr. Brunneuo, qro
olrrr{MaJlbHat nPorornr<lneJrbHocrE xonogorofi aKKrrHMarHSa\w4 Mfl coproB Anap ra .{pyxnarcocraBJuer 3 ue.qeml.
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{. rl. rl.

0,3M caxapo3a {ocbrltraH rra'rpn{r.rxar$.Ifi e.qicirr,ren Kpuoca(TayAau refiin raqrgrpafiguq Anap xene
.{pyxuar coprrapblHbllI euipmerl4irilre cybrrqxa y3a( yaxrn 6eftiMleyaiu 

- 
ecepi eeprrlriHgi.

KpuoxoncepsineHrelfieH refiin raHtgpaft4url cybr(Ka*., 6efiintqemreren AHap iopt"m"rrl
MeprlcreMaJlapblHbrl{ euiprnerrainiri ca4talua4rt, an ,{pyxnar coprHnrH 6ipas Mepr.rcreMaJrapEr
orrripueq4irin ca4tan KaJIAbr. *4oC reunepurypaAa 3 afi 6ofiu r+?a(rbr cybrK(a 6efiirr.rgemen Anap
coprbIIIbII{ Mepl,IcreMaJrapErHbrrl r\,qBAarhrnFaHHas xefiin errlipruengiri 55,0 %o-ta xerri. Al ayucnalu
reMneparypaAa (8 carar *22oC renrneparypaAa xceHe 16 carar -l"C) 3 arrra 6ofrir 6efiilrrgenren
Mepl4creManapAbu{ euipruerqiri resoumxe 6afriranusru 70,0 -i!,7a/o-ra Aefiin xemi.
MepucrcuarnpArtu enaipruergiri 6 arna 6ofin cyu44a 6efiirrqey neruxeci 6ofuuuua reMeHAeregi (3g,s
TeHe 37,3%) 6afi'xarqrr. Tar{Kypafi Mepr{creMaJrapbr yruin rpnononceprhey aJrALrHra cy6rK(a
6efiinrgey4iq eq rr.rina.qici 3-5 arna ya4brr apalurn.6ong"t.

We studied influence of method and duration of cold acclimatization on meristem viability of
"Anar"'and "Druzhnaya" raspberry breeds after cryopreservation by vitrification with 0.3M sucrose.
Meristems of non acclimatized plants of "Anat''raspberry breeds did not survived and meristems of non
acclimatized plants "Druzhnaya" raspberqr breeds survived only numbers of them. Acclimatization by
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lrrsed meristems was 55.A%. The cold acclimatization (CA) under variable temperature during 3 weeks
raised viability of the most meristems up to 7.0.0 8I.7% respectively to breeds. 6 weeks long CA
decreased meristems' viability to 39.5 and 37.3% respectively. The effective duration of oold
acclimatization for raspberry meristems is in between 3-5 weeks.

YW s75.24:582.t

oP'T"yPJII MeilIIEP,E bIJFAIIAIfAH APrrA MEH ElrnAIz
TVKbTMbIHIA OVHn4r[,1ArEpru{ rpnorErmTI4KAiIbIK oCEPIH 3EPTTEy

Capraen A.

I{azary ueu,net<emmirc 4wsdap nedaeoeurcanwry Wueepcumemi

Ta6urn xarAafila KernereH a6uornrarap ifarcopaap (cyanu uomtepi, reMneparypa xene r.6')
xacyuaAa xyperilr rvryra4rf,Jrbut yp,qicre ecepilr nrigerini 6elrini. Mrrcarrr, xacyltraAarbl oyAbr{
uel1aepi xpoMocoMaJrapAbrq rvryftrenlepre cesiurarublrblu aprrblpblfl, paluals{flJrrfi, )KoHe xI{MHIJIIIK
MyraxerrAep ryAlrparbrH osrepicrep,uirr aemefiine br(raJr eregi [1]. ConArtKras ]KaoyltraAarbr cyArr
ryuni rypneu4ipriru petirue ecernetli.

Ocrrran 6afrnasrrmu ep rypJri MonurepAe blnraJrAaHrau apfla MeH 6ulafi rSbIMbIHa

Symxqn4rep,qiq wmoreHerl.rrcaJrbq ecepin seprre4ir.
Marepualgap rlceHe egicrep Oyururylgrepdq qprrorenerlaKaJrbrK 6elceruinirin aepmey ymin

apnarrbrrl llepruu.oncrcrfi-5 copru xene 6u,qairurq KasaxcraHcras-3 coprrblHblH ep rypli MeJIItrepAe
burrarrlarrran (8-10% H20),(12-14%Hz0), (18-20% I{20) rgnMAapbl aarurAn.Oobl rSEIMAap.&I
tlyrrnqr.r4repAir{ rpanosarr, BrcraBaxc )KeHe TMT,{-nrru ep rypni uelmepirraen 96 carat 6ofin erue,qirc.
Tgqrnr.r ecxiuisiq MepHcreMaJrErK )KaoyuracbrHaH npenapaumacan, MHTo3AIIK 6eniny4iu auaQasacun4a
xpoMoooMAapAbrr{ xqpburBrMAbrK osrepicrcpiniq xuiliriu MEI4-3 ur.rrpocro6rrnuq reueriues
aHEr(TaAbK.

3eprrey rrerrrxeJrepi xene oubr raJrKbrlay Op rypni rrlelurepAe blJrraJrAarraH apna uen 6uAafi

T+\bIMbIHa {ynrnrna rpaHo3arlublr{ unToreHerrlKanrr4 ecepi'
blnralAsrAgrur 8-I0% apna MeH lurcfi TIKFTMITH $ynrnrya rpaHo3arlHbltl aybul

uapyarrrbrJrbrrbrrrAa (ouauar6rH Ao3acuuen (HS er{AereHre aprlaga rysimen MyraqrItHbIH xlriniri 100

xacyuara (5,43+0,84) xene 6ruafila (6,68+0,83) esrepictepAeH KeJIce, 6Sn 6axulay lrycl(aAarr

(3,10+0,71 xene 3,04*0,86) 6ipuaMa aprbr6. fpanosanuuH aybrn IuapyiuIIbIJIbIrrIrrAa KoJIAaHarbIH

Ao3achrH eri ece aprbrprarua (2HD apra MeH 6urcfi tKac)'Iuacllg,qa rtgirreg MyraqtItHBIn xuiliri 100

)KacyruaFa (7,06+0,88 xeue 8,58*0.92) eerepimep.uen 6onca, 6y;r 6arruray IrycKaMeH canblcrblprallAa

exi ece ren. Alr, rpalro3arrHrrrl aybur rnapyarrrErJlblrbllrAa KonlaHarblH Kolqerrrpa4'ItcblH Tgpr ece

asafrrqarua C4HID aprra MeH 6umfi )KacyruacbrrrAa rynn4afi'rnH IvryraqrlflHbrq Nuiniri 6axrnay IrycKa

AeltrefiirUe (aJra,{6r. bIJFanABUrBrrst L2-14%o apna MeH 6urciarryKblMblH rpaHo3arlHblrl Tepr ece KeMrreH

G4IID AO3acbrMeH ecep erKerrle ryrimeH rvryraur.rflrsrH nc{iniFi )rcrF xacyuara 6a4pIlay IrycKaMeH

canbrcrbrpraHAa ap[a xacyflracbmra eri ecere, luprafrla 6ip xapuu ecefe apraArt.fpauosaHuhll{ aybrn

uapyarrbrJrbrrbrr{Aa KoJrAaHarbrH Ao3acuuen H{ xene 2HA aogacbrMeH apna rr,reu 6ulafi TIKLIMEIH

or{Aeregne aprraAa rysi.nren rvryrarlr,rlrnbrrl )Kr.Iidri 100 xacyulara (9,64+0.98) esrepimepAelr KeJIce,

6qafiaa (6,39+0,97) esrepimepAen 6or[qu. Ey-n 6a45Inay rrycKaMer carrblcruprarraa 2-3 Ken.

blnrauruuru 18-20% I{20 apna MeH 6umfi rg,brMrrH $yurrugg rpaHo3aHrIbII{ ayblJr

uapyarrrbrnbrrblgra KoJrAaHarbrH Ao3acbrMeu H.{ xene eri ece re6efflren Ao3acbIMeH 2tI{ ecep

erKenne apnarrbrrl n€cymacbrHAa rysimen Myralrl-Iflrsln xniniri 6axruray IrycKaMeH calrtcmlpran4a elci

eceAeH aps6, aJr 6ugiffi xacyuacErHAa ryrfuren Ivryraru.ItHBII{ xuiniri 6a4rtnay IrycI(aAaH

crarncrr,rKanbr( ruaMaMen arirrprrracbr xoq. EapnuS rexipu6e IrycKaJIapbIIrAarbI Herl'Drenepi rrlen

xpoMocoMAbrq orrepicrep,uiu cnercrpin capamaraHla IvryraqrltHuq xlriniriuiH aprybl xpoMocoMAbIK

xeHe xpoMaruA'rir 
-e.."pi.t"paiq 

eie6iueH xype4i.Conrnaen Sigaiq rcxipu6enepivieaiu neuoreuepi

KepcerKeHAeft tfynrrqr.rg rpano3aH aybrJr ruapyarrlbulblrbllrAa KonAaHaruu (tI,Q )KoHe oAillr xorapbl

(2HD Ao3acbrH,qa apr1a MeH fluptrt xac)r]racbrr{brH xpoMoooMacblqa KYpburbrMAbIK N{}ryaqruuap
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