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Konnekunun Bo3pgenbiBaemoro Kaptodena Solanum tuberosum, coxpaHaemble B NoneBbiX reH6aHKax, HeCyT 3Ha-
ynTeNbHbIE NOTEPY U3-3a BO3AEWCTBUA IKCTPEMabHbIX GaKTOPOB BHELLHEN cpefbl, 3a60neBaHNA U BpeguTenei.
MpaKTnyeckoe pelueHne nNpobrembl HAfEXHOro XpaHeHnA reHodoHAa Bo3fenbiBaeMoro Kaptodena coctout B
CO34aHNMN OyONeTHbIX KPYOKOMIEKLUIA, COXPAHAEMbIX MPU CBEPXHU3KMX TeMMepaTypax B KprnobaHkax. M3BecTHO
HeCKOJsIbKO METOAOB KPUOKOHCepBaLum KapTodens, N3 HUX B HacTosALLee Bpemsa B MUPOBbLIX reHbaHKax Hanbonee
LUIMPOKO MCMONb3yeTcA MeTOA ApOonneT-BuTpuduKauuy, paspabotaHHbii b. MaHucom ¢ konneramu B 2005 T. B Ha-
LWen cTaTbe NpeAcTaBieHo NoapobHoe onucaHne MoanudULMPOBaHHOIO MeToAa APOreT-BUTprudMnKaLmMmn, KoTo-
pbIi NPUMEHAETCA ANA KPMOKOHCEPBaLMM aneKCcoB in Vvitro pacteHnn KapTodensa Bo BcepoccMnckom MHCTUTYTe
reHeTnYeCcKmnx pecypcos pacteHuin um. H.W. Basunosa (BVIP). MoagnduumposaHHbin B BUP meToa BKtOYaeT OCHOB-
Hble 3Tanbl OPUrMHaNbHOrO MeTofAa APOoneT-BUTpudUuKaLuy, paspaboraHHoro b. MaHncom c konneramu: 1) nog-
roToBKa pacTUTENIbHOrO MaTepuana; 2) N3onaumna anekcoB MUKpopacTeHni; 3) obpaboTka SKCMIaHTOB pacTBopa-
MU C KpronpoTeKkTopamu; 4) KPOKOHCePBaLMA/NOrpyXeHne B XNAKNIA a30T; 5) oTTanBaHmne; 6) NOCTKPUOreHHoe
BOCCTaHOBJIEHME 1 YYeT pereHepaLnoHHON cnocobHocTu. MpeanoxeHHble Hamn moandukaumm stanos 1,2 n 6
NO3BOJIAIOT CYLECTBEHHO COKPATUTb NPOAOCIKUTENBHOCTb SKCMEPMMEHTOB MO KPUOKOHCEPBALIMMN B CPAaBHEHNM C
opurrHanbHbIM MeTogoM. B paboTte npeacTaBneHbl pe3ynbTaThl SKCNEPUMEHTOB MO KPUOKOHCEPBaLMN abopureH-
HbIX 0KHOAMEPUKAHCKNX COPTOB U COBPEMEHHbIX CENEKLIMOHHBIX COPTOB KapTodens, KOTopble Oblv BbIMOMHEHbI C
ncnonb3oBaHem moauduumpoBaHHoro B BUP metopa pponnet-sutprudnkaummn. bonbluas yactb (76.7 %) nyyeH-
HbIX 06Pa3L|OB KyNbTYPHOro KapTodensa xapakTeprnsoBanacb BbICOKMMM MOKa3aTensaMm NOCTKPUOTEHHON pereHe-
paunn (40-95 %), n y 23.3 % m3yuyeHHbIX 06PaA3LOB YacToTa pereHepaLuy nocsie 3aMopaXMBaHUA—-OTTauBaHNA
Bapbuposana ot 20 fo 39 %, 4To COOTBETCTBYET NpefesibHO AOMYCTUMbIM MUHUMANbHbIM 3HAaYEHNAM AN1A 3aKNagKn
Ha AnuTeNbHOe XpaHeHre B KprnobaHK. B HacToALlee BpeMA MOgMLMPOBaHHbIA METOA APONNeT-BUTpUdPMKaLm
NCMOMb3yeTcA ANA PacluMpPeHnA KPUOKONNEKLUN KyNbTypPHbIX BUAOB KapTodens B BUP.
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Collections of common potato maintained in the field genebanks suffer significant losses due to the impact of
extreme environmental factors, diseases and pests. The solution of the problem of safe long-term preservation of
common potato accessions is to create doublet in vitro and cryo-collections. Cryogenic collections are stored at
ultra-low temperatures in cryobanks. Several methods of potato cryoconservation are known, of which the droplet
vitrification method developed by B. Panis with colleagues in 2005 is the most widely used in genebanks. This paper
provides a detailed description of the modified method of droplet vitrification, which is used for cryopreservation
of apexes (shoot tips) of potato in vitro plants at the N.I. Vavilov All-Russian Institute of Plant Genetic Resources (VIR).
The method modified at VIR includes the main steps of the original droplet-vitrification method developed by
B. Panis and colleagues: 1) preparation of plant material, 2) isolation of shoot tips, 3) treatment of explants with
cryoprotector solutions, 4) freezing/immersion in liquid nitrogen, 5) thawing, 6) post-cryogenic recovery and eva-
luation of viability and regeneration capacity. The modifications of stages 1, 2 and 6 proposed at VIR lead to a
significant reduction in the duration of cryopreservation experiments in comparison with the original method of
B. Panis. This paper presents the results of cryopreservation of modern potato cultivars and South American land-
races which were obtained using the method of droplet vitrification as modified at VIR. The majority (76.7 %) of
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the studied accessions of cultivated potato were characterized by high rates of postcryogenic recovery (40-95 %)
and 23.3 % of the samples had the values of postcryogenic regeneration from 20 to 39 %, which corresponds to
the minimal permissible values for long-term storage in a cryobank. Currently the modified droplet-vitrification
method is used for further expanding of the VIR potato cryocollection.
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BBepeHune

Kosmtekuuu BosaensiBaemoro kaprodeins Solanum tubero-
Sum, COXpaHseMbI€ B ITOJIEBBIX TeHOAHKAX, HECYT 3HAUUTEb-
HBIE MTOTEPU M3-32 BO3AEHCTBHUS SKCTPEMaIbHBIX (DaKTOpOB
BHEIITHEH cpenibl, 3aboneBanuii u Bpenuteneil. [Ipaktudeckoe
perieHne pooIeMbl Ha/IS)KHOTO XpaHEHHsI TeHO(OH 1A BO3/Ie-
JIBIBAEMOTO KapTo(esisi COCTOMT B ()OPMHPOBAHHH JTyOIETHBIX
in Vitro KOJUIEKLIUI U CO3[JaHUU Ha UX OCHOBE KPUOKOJUIEKLIUH,
KOTOPBIE JI0JITOCPOUHO COXPAHSIOT B KPHOOAHKaX MPH CBEPX-
HI3KKX Temrneparypax (Keller et al., 2006; 'aBpunenko u zip.,
2007; Engelman, 2014; Niino, Valle Arizaga, 2015; Panis et
al., 2016; Vollmer et al., 2016).

B Hacrositiee Bpemst pa3paboTaHbl MEeK/TyHapOJHbIEC CTaH-
JIapThl TeHOAHKOB JIJIsI JUIMTEIBHOTO XPAHEHHUSI CEMSTH B YCIIO-
Busix Hm3KuX temmeparyp (FAO, 2014), cormacHO KOTOPBIM
coxpausieTcsi 1 kojuieknusi oopasios cemsiH B BUP (Dunn-
nenko, 2007). Uto kacaeTcsi CTaHAAPTOB XpaHEHUS] KPHUO-
KOJIJIEKIIMH 00pa31ioB BETETATHBHO PAa3MHOKAEMBbIX KYJIBTY,
B 4aCTHOCTH KapToders, TO A0 MOCIEIHEro BPEMEHU OHU
Haxo/sITCSl Ha CTaAuK akTUBHOTO oOcyxkaeHus (Kaczmar-
czyk et al., 2011; Niino, Valle Arizaga, 2015; Vollmer et al.,
2016, 2017; YxaroBa, I"aBpunenko, 2018). lanHas cutyauus
CBsI3aHA C TeM, YTO HU OAMH U3 CIIOCOOOB KPUOKOHCEPBAIUU
HE SBJSIETCS YHU(UIMPOBAHHBIM JUIS ONPEAEIEHHOTO pac-
TUTEJIBHOTO 00BeKTa. Harpumep, B MUPOBOH MPaKTHKE IS
KPUOKOHCEPBALUH AIIEKCOB 1 Vif¥o PpACTEHUI BO3/E/IbIBAEMO-
ro kaprodens S. tuberosum WUCTIONB3YIOT METOIBI OBICTPOTO
3aMOpaXnBaHMs: aporuieT-3amopaxkusanus (Kaczmarczyk
et al., 2011), Burpuduxauuu (Kushnarenko et al., 2017),
nporuteT-sutpudukanun (Kim et al., 2006; Bamberg et al.,
2016; Vollmer et al., 2017). [lepeunciieHHbIE METO/IBI pa3IYa-
I0TCSI TEXHUKOW MCIOJIHEHHUS OTACIBHBIX 3TAIIOB U COCTABOM
pacTBOpoB ¢ KpuompoTekTropamu (Yxarosa, ['aBpuineHko,
2018). Tak, Ipu UCHOIB30BAHUH METOAA BUTPU(DUKALINU
9KCIUIAHTHI 00pabaThIBaOT PACTBOPOM C KPHOIIPOTEKTOPOM
(qame Bcero — PVS2) HemocpencTBeHHO B KPHOMPOOUPKE,
a B BapMaHTE METO/A JIPOIIET-3aMOPKUBAHUS HKCTLIAHTHI
MOTPY>KAIOT B KaIlTH JKUIKOH cpeibl MS ¢ KpHOIIPOTEKTOPOM
(10 % pactBop DMSO), HaHeceHHbIE HA MOJIOCKU (POITBTH.
Meron aporeT-BuTprQUKauy coueTaeT 0COOCHHOCTH ABYX
MPEBIIYIIMX METOIOB: IKCIUIAHTHI TOMEIIAI0T B KaIlIX C pac-
TBOPOM KpHOMpOTEeKTOpa (Jdamie Bcero — PVS2), HaHeceHHbIe
Ha MOJIOCKH (DOJIBTH.

B HacTtosiiiee Bpemsi sl KpUOKOHCEPBALUU KapTodes
IIMPOKO MCIHONB3YETCsI METOJI APOILIET-BUTPH(PUKAIINNI, KaK
HauboJyiee BOCIPOU3BOUMBIN U MPOCTON B MCIIOJIHEHUH.
W3nauansHo MeTtox ObL1 paspabotan b. ITanucom c¢ xomme-
ramu JUT KpruOoKOoHcepBanuu o0pas3mnoB Oanana (Panis et al.,
2005). B nanpueliniem opuruHaibHbIN poTokon b. [Tannca
ObUT MHOTOKPATHO MOJIUGUIIMPOBAH JJISI PA3JIUYHBIX pac-

TUTENBHBIX 00BEKTOB, B TOM uncie kaprodens (Kim et al.,
2006; Bamberg et al., 2016; Vollmer et al., 2017) (ITpunoxe-
uue 1)!. B BUP kpuroKoHcepBanus anekCoB MUKPOPACTEHUIH
KapTodes C MCTIONB30BaHNEM METO/Ia IPOIUIET-BUTPUPHKA-
nn Obuta Hawata B 2010 1., mpu aTom niportokoit b. ITannca
Takke ObLI CyliecTBeHHO Moauduiuposan (/lyHaesa u ap.,
2011; Shvachko, Gavrilenko, 2011; Yxarosa u ap., 2017).
B IMpunoxenun | mpuBeneHsl 4eThIpe MOIUPHUKAIMH OPH-
THHAJIBHOTO MeToja AporuieT-Butpudukanuu b. [lanuca
(Panis et al., 2005), KOTOpbIe CETOIHS UCTIONB3YIOT TSI KPUO-
KOHCEpBalMU 00pa3loB KapTodess B BEIYIIMX MHUPOBBIX
renbankax: CIP (Ilepy); USPG (CILA); NAC, NAAS, RDA
(FOxnas Kopes); BUP (P®) (mporokon IPK, I'epmanus we
MIPUBOINTCS, TOCKOIBKY B 3TOM T'eHOAaHKE /10 CHX IOp HC-
MOJIB3YEeTCsI APOILIeT-MeTox). Bee Moanpukannm BKIro4aoT
IIecTh OOIIMX ATAMOB: 1) MOATOTOBKA PACTUTEIHHOTO MaTe-
puana; 2) u30JALHs alleKCOB MUKpOpacTeHHi; 3) oOpaboTka
9KCIIIaHTOB pacTBopoM PVS2 ¢ kpuonpotexkropamu; 4) Kpuo-
KOHCEPBAILHA/TIOTPY>KEHUE B JKUIKUH a30T TOJI0COK (POIIBIH €
KaruisiMu pactBopa PV S2, B KOTOPBIX HAXOASATCS SKCIUIAHTBI,
5) orTauBaHue; 6) MOCTKPUOTEHHOE BOCCTAHOBJICHHUE U YUET
pereHepannoHHoil crtocodHocTH (cM. [lpmn. 1 u pucyHOK).
CpaBHEHHE OPUTHHAIBHOTO M YETHIPEX MOAN(PHUIIUPOBAHHBIX
METOJIOB JAPOIIET-BUTPU(DUKAUK TTO3BOJISIET 3aKIIOUUTh,
4TO (haKTUUECKHU KakJas MOAU(DUKAIMS OTINIAeTCs 110 IPo-
JIOJDKUTEIIHOCTH OTZEBHBIX 3TAIOB, COCTABY KYJIBTYPasb-
HBIX CPEJl M YCJIOBUSIM KyJIBTUBHpOBaHus. [10 cpaBHEHUIO C
opuruHasibHbIM MeTozioM b. Ilanuca npennoxennsie B BUP
MOAN(HUKAIUY 3TATIoB 1, 2 ¥ 6 TIO3BOIMIN CYIIECTBEHHO CO-
KPaTUTh NPOIOIDKUTEIBHOCTD BCETO LIUKJIA KPHOKOHCEPBAIH
(cm. Ipu. 1).

B nanHoii ctarhe MpUBEECHO MOAPOOHOE OMHCAHIE MOJH-
¢unmposanHoro B BUP merona aporuier-surpudukanmu, a
TaKXKe MPE/ICTABICHBI PE3YIbTAThl €r0 MCIIOIb30BAHUS IS
KPHOKOHCEPBAINU aNeKCOB in Vitro pacteHuit 43 obpasunos
TpeX KyJIbTYpPHBIX BHJIOB KapTodes.

MaTtepwuan nuccnegosaHua

B kadecTBe Marepuaa uccie0BaHKs HCII0JIb30BaHbI 44 00-
pasma u3 in vitro xomnexun BUP, Bkimrowas 43 o0pasima Kyib-
TYpHOI0 KapTodels 1 0MH 00pa3ell IUKOro Buja S. spegazzi-
nii (cM. Tabmuiry). OOpasiel KYJIbTYPHOTO KapTodess Obuin
NPENCTaBIEHBl: 5 00pa3maMy TeTPaIUIONIHBIX aHAUHCKHX
a0OpHUTeHHBIX COPTOB — S. tuberosum ssp. andigenum; 7 00-
pasiaMu YHIHHCKUX a0OPUTEHHBIX COPTOB — S. fuberosum
ssp. tuberosum; 20 oOpa3naMu aHAMHCKUX TUTUIOMITHBIX
KYJIBTYPHBIX BUJIOB — S. phureja (8 00pa3uoB) u S. stenotomum
(12 o6pa3stoB); 10 ceneKMOHHBIMI COPTAMH BO3/IEIIbIBAEMO-

T Npunoxenus 1 1 2 cm. No agpecy:
http://www.bionet.nsc.ru/vogis/download/pict-2019-23/appx7.pdf
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ro kaptodens S. tuberosum U OTHAM CEJIICKIIMOHHBIM KJIOHOM
NZ-32. Bce 06pasis! paHee ObUTH AETATHHO 0XapaKTEePH30-
BaHBI 110 YUCITy XPOMOCOM, TEHOTHITHPOBAHbI C HCIIOJIb30Ba-
HueM SSR-MapkepoB U MapKepoB pa3HbIX THIOB LIUTOILIA3M
(Gavrilenko et al., 2010; Antonova et al., 2017).

MeToabi
MuTaTtenbHble cpepbl N pacTBOPbI ANA KPUOKOHCepBauun

Be3ropmonanibHasi cpena Mypacure u Ckyra (MS) tBep-
Jlasi: MaKpOJIEMEHTHI, MUKPOAJIEMEHTHI, BUTaMHUHBI (Mu-
rashige, Skoog, 1962), caxaposa 30 r/i, arap 7 r/x, pH 5.8.
[Tocie TpUroTOBIEHNUS CPENY ABTOKIABUPYIOT.

BbesropmonanbHas cpea MS skukast: MAaKpoCOIId, MUKpPO-
counu, Butamunsl (Murashige, Skoog, 1962), caxaposza 30 1/,
pH 5.8. Cpeny HeoOXoaMMO TPOAaBTOKIABUPOBATS.

PactBop LS (Loading solution): ocM0- ¥ KpHOTIPOTEKTOP
Ha ocHOBe MS ¢ noGasieHnem caxapo3sl 136.8 /i1, mmueporna
184 r/n, pH 5.8. [IpuroToBICHHYIO CPeIy HE aBTOKJIABHPYIOT
1 XpasAat B MoposuibHuke npu —20 °C. Ilepen npuMeHeHu-
€M HeoOX0IUMOe KOJMYECTBO CPEbl CTEPUIM3YIOT uepe3
CTEPWIIBLHBIN MeMOpaHHbIA GUIBTp (Auametp mop 0.45 MrMm)
(Panis et al., 2005).

PactBop PVS2 (Plant Vitrification Solution — BuTpudu-
LUPYIOIINIT PaCTBOP): MAKPOCOJIN, MUKPOCOJIH, BUTAMUHBI U
g 1o MS (Murashige, Skoog, 1962), caxaposa 136.8 r/n
(0.4 M), tmuriepon 300 r/1, stwnennukoib 150 v/, DMSO
150 r/n, pH 5.8. Cpena He MOIJIeKUT aBTOKIABUPOBAHHIO U
CTEPUIIN3YETCSI C TOMOIIBIO CTEPHUITEHBIX MEMOPAHHBIX (PHITb-
TpoB ¢ pazmepom 1op 0.45 mxwm (Sakai et al., 1990). Xpanurcs
B MoposuibHuKe pu —20 °C.

PactBop RS (cpena ans pazmopakuBaHus): )KUIKAs cpe-
na MS ¢ nobasnennem 410.4 r/n caxapo3ssl, pH B npenenax
5.6-5.8. Cpeny MO)KHO aBTOKJIaBUPOBATh.

Cpena MSTo /i 1OCTKpUOT€HHON pereHeparum: MaKpo-
COJIM, MUKPOCOJIH, BUTAMHHEI 10 MS, caxapo3sa 20 r/i, arap
7 r/n, 3earud pudosuxa 0.5 mr/in, YK 0.5 mr/n, I'K 0.2 mr/n
(buToropmMoHBI HOOABIAIOT MOCIE ABTOKJIABHPOBAHUSA),
pH 5.8 (Towill, 1983). Jlyist crepunu3aiiuy 6e3ropMOHAIBEHYIO
cpeny MS aBTokaBupyIOT. PacTBOp PUTOrOPMOHOB CTEpHITH-
3yIOT Yepe3 CTePHIIbHbIN MeMOpaHHBIN (GHIIBTp (pazmep mop
0.22 MxM) 1 100aBISIOT B oxutaxaeHHYo 10 50 °C cpexy MS.

MopuduumpoBaHHbiii B BUP meTop
AponneT-eutpuduKaymm gnsa KPUoKoHcepBaLmn
aneKkcoB in vitro pacteHnn Kaptodens

IepBbiii 3TAN — MOATOTOBKA MUKpOpacTeHuil. OCHOBHAas
3ajJia4ya IepBoro 3rarna — MUKPOPa3MHOXKEHUE U MOIyueHHe
JIOCTATOYHOTO KOJHMYECTBA AlleKCOB ISl IPOBEICHHS TPEX
MOBTOpHOCTEH dKcrepuMenTa. C 3TOH LENbI0 UCTIONB3YIOT
OJIHOY3JIOBbIE MUKPOYEPEHKH in Vitro pacTeHuii kaprodels,
KOTOpBIC BBICAXHBAIOT MO 15-20 mMTYyK B CTEKJISHHBIE CO-
cynel oobemoM 0.5 11, 3anonHeHHbIe 45—50 MIT THTATEITBHON
arapu3oBaHHO# cpensl MS 6e3 ropmonoB ¢ 30 /11 caxapo3sl
Ha 3—4 Hexenw (CM. PUCYHOK, @). KyTsTHBHpOBaHHE TPOBOMASAT
Ha CBETOYCTaHOBKE C OCBEILEHHOCTHI0 3—4 kik npu 20-25 °C
¢ 16-uacoBbIM (oTONIEPHOIOM.

Bropoii 3Tan — u3oasiuus dkcnIanToB. Harpasnex Ha o-
JIy4eHHE JIOCTATOYHOTO YHCIIa SKCIIIIAHTOB JUIsl KPHOKOHCEP-
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Balyu. B KkauecTBe 3KCIIAHTOB KCIIONB3YIOT alleKChl T0OEroB
MHUKPOpPACTeHNH. J{J1s1 H30JIA1IMH arleKCOB BEIOWPAIOT XOPOIIIO
Ppa3BUTHIC MUKpOpacTeHust KapTogernst. Bce paboTb! Ha qaHHOM
JTare NPOBOJSIT CO CTEPEOMUKPOCKOIIOM U CO CTEPUIIbHBIMU
MEIUIUHCKUMI UIVIaMH, HAJETHIMH Ha J[BAa OZHOPA30BBIX
HINPHLA — [T0 OTHOMY Ul Kax10# pyku. JIeBoil pykoil omne-
parop mpwKMMaeT YacTh MHKpornoodera (MUKpOUepeHoK), a
MIPaBOIl PyKOIl OTCEKaeT JIMCThSI M CTEOENb, OCTABIISS alleKe
HETIOBPEIKICHHBIM (CM. PUCYHOK, 0, 6). BepXyIeunsie mouku
MHUKpOpacTeHui pazmepom 1.8—2.5 MM MOMeIIatoT B )KUIKYIO
cpeny MS Ha BpeMs H30JISIIIMU OCTAIBHBIX IKCIIIIAHTOB.

OT/aenbHO OCTAHOBUMCS Ha YUCIIE SKCIIAHTOB, HEOOXO0H-
MOM JUIsl HaJIS)KHOTO KpUOXpaHeHus: odpasia. J{is kaxaoro
o0pasiia KpHOKOHCEPBALUS BBIIOJIHSIETCS B TPEX HE3aBHCHU-
MBIX TIOBTOPHOCTSIX. B Ka)k70l MOBTOPHOCTH OIIBITA H30-
mupytoT 60 skcranToB: 10 U3 HUX UCTONB3YIOT B KAu€CTBE
KOHTPOJISI 7T TPOBEPKH BIMSHHUS IUTATENBHBIX CPEI, OCMO- 1
KPHOIIPOTEKTOPOB HA >KU3HECTIOCOOHOCTH JKCILIAHTOB (Oe3
00paboOTKH KUAKUM a30ToM); 20 — MOrpy)KaroT B XKHIKU
a3oT Ha | 9 14 yueTa pereHeparnoHHON CIOCOOHOCTH TTOCIIe
orranBanus; 30 sKkcruIaHToB (0€3 OTTaMBaHMs) IEPEAAIOT Ha
JUINTEIbHOE KpuoxpaHeHue B Ouokpuoxomiuiekc BUP. Co-
ITIACHO JIUTEPATypPHBIM JaHHBIM, OJHOTO Yaca JKCIIO3UINU
9KCIUIAHTOB B XKMJKOM a30T€ JOCTATOYHO ISl aJIeKBaTHOM
olleHKH ((HEKTUBHOCTH IIOCTKPUOT€HHON pereHepaiuu
(Panis et al., 2005; Kim et al., 2006; Yoon et al., 2006; Kacz-
marczyk et al., 2011; Bamberg et al., 2016).

Tpetnii 3Tan — 00padoTKa IKCIJIAHTOB KPHONPOTEK-
TOPOM, IIPOBOJIAT /TSI OCMO- ¥ KPHOTIPOTEKIINH IKCIIAHTOB.
Ha sToM 5Tare npuMeHsIoT JByXCTYIEHYATyI0 HHKYOAIHIO
M30JIMPOBAHHBIX SKCIUIAHTOB: CPa3y MMOCIIE U3OISIINH alleKChl
B yamike [leTpn momemaroT Ha 20 MUH IPH KOMHATHOM TEM-
nepatype B pactBop LS, nocie uero ux nepenocsat Ha 30 MuH
Ha JieJ| B 3apaHee OXJakKAeHHBINH pacTBop PVS2. PacTBops!
LS u PVS2 conmepxar cMech 0CMO- M KPHOIPOTEKTOPOB
(LS — caxaposs! n munepoina, PVS2 — caxapossl, mmieposia,
stwieHrkons 1 DMSO).

YeTBepThlii 3TaN —3aMOpPaKUBAHUE IKCINIAHTOB B JKU/I-
KOM a30Te, 3aKJII0YaeTCs B HEMOCPEACTBEHHOM BO3/ICHCTBUH
JKHJIKOTO a30Ta Ha arekchl noderos. [lepen morpyxeHnem
B JKHJIKHH a30T MOJATOTABINBAIOT TOJIOCKH AJIOMHUHHUEBOM
¢ompru pazmepom 25 x5 MM. CTepHIbHBIM HAKOHEUYHHKOM
HaHOCAT 10 5 Kamesb cpeasl PVS2 Ha xaxayro moJIocKy.
[TepeHOCST IO OAHOMY aNeKCy B KaXIyl0 Karumo (CM. pUCy-
HOK, 2). 3aTeM IOJIOCKHU ()OJIBTH C SKCIIIIAHTAMH ITOTPYXKAIOT B
KPHOIIPOOUPKH, 3aII0JIHEHHBIE KUIKHM a30ToM (110 2 1oJioc-
KH Ha TIPOOHMPKY ), TUTOTHO UX 3aKPHIBAIOT M OITYCKAIOT B TIepe-
HOCHOH cocyq /Iproapa ¢ >kuaKknM a3oToM. KpronpoOupku
repeJi HauyaJloM JKCIIePUMEHTa MapKHUPYyIOT, 0003HA4YNB Ha-
3BaHME copTa, HoMmep B katasiore BUP u rox 3axiaakuy Ha m-
TenpHOe Kprnoxpanenune. Cocyn J{proapa ¢ MapKupOBaHHBEIMU
KpHOTIPOOMPKaMH, COJIEPIKAIIIMMH arleKChl TT00ETOB, IepeIatoT
B OMOKPHOKOMIUIEKC Ha JJIUTEIbHOE KpHoXpaHeHue. s
OLICHKH YaCTOTHI TOCTKPHOTEHHOM pereHepaniy 00pasIos J10-
CTaTOYHO MOIPY3UTh KPUOITPOOUPKY B )KUAKHUN a30T HA OJIMH
yac. OJJHOTO Jaca SKCIO3UIUH B KHUIKOM a30T€ JOCTATOUHO
JUTS QICKBaTHOM OIIeHKH 3P PeKkTHBHOCTH pereHepanuu (Panis
et al., 2005; Kaczmarczyk et al., 2011).

IIaTeIil >Tanm — oTTauBaHue. DTOT 3TAll HEOOXOIUM IS
OLICHKH YacCTOTHI TIOCTKPHOTEHHOW pereHepanuy o0pasIos.
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JTan 3

MoandurumpoBaHHbIi METOA APONNET-BUTPUOUKaLUK 2019
[NS KPMOKOHCEPBALIMM aneKCoB in vitro pacTeHnii Kaptodens 23.4
1000 MKM

JT1an 2

JT1an 6

JTanbl KPYOKOHCEPBaLUMK 06pa3LoB KapTodens ¢ Ncrnonb3oBaHmem moanduLunpoBaHHoro B BUP metofa fgponnet-sutprdukaumm.

a — MUKPOPa3MHOXeHWe in Vitro pacTeHuii (31an 1); 6 — N301AUMA aNeKCoB in Vitro pacTeHWUiA; 8 — 30AMPOBAHHbIN SKCMNaHT (3Tan 2); @ — UHKybaumna SKcnnaH-
TOB B KanjsAx pacTBopa KpuonpoTtekTopa PVS2 HenocpecTBEHHO nepes MorpyXeHnem B »KUAKUIA a3oT (3Tan 3); 0 — MOCTKpMOreHHasa pereHepauyvsa obpasua
S. stenotomum, k-11053 (112) Ha 6-I1 Hefilene KynbTUBMPOBaAHWA MOCIe 3aMOpPaXKMBaHNA—OTTauBaHWsA; e — NOCTKPUOreHHasA pereHepauyma obpasua S. phureja

k-99 (P7-20a) Ha 8-11 Hegerne nocse 3aMopaXMBaHNsA—OTTanBaHNA (31an 6).

[omockn (oabru ¢ 3KCIIAHTaMH M3BJIEKAIOT ITHHIETOM M3
JKMJIKOTO a30Ta M OBICTPO MOTPYXKAIOT UX B pacTBOp RS Ha
15 muH. 3aTeM JKCIUIaHThI TIEpPEeHOCAT B yamku [letpu co
cpenoit MSTo.

IllecToii 3Tan — U3y4yeHue COoCOOHOCTH 00pPa3LOB K
NMOCTKPHOTEHHOMY BOCCTAHOBJIEHHIO (OIIEHKA YaCTOThI
MOCTKPHOTeHHOIl pereHepaunuu). Yamku Iletpu ¢ sKc-
mnanTamu Ha cpere MSTo nmomeraror Ha CBETOYCTaHOBKY €
OCBEIEHHOCThIO 3—4 KK, Temmeparypoit 20-25 °C u 16-ya-
coBbIM (oToreprooM. DHHEKTUBHOCTh BOCCTAHOBICHHS
ocJie KPHOKOHCEPBAIMH JUTS KaXKJ0ro 00pasiia OIleHUBAIOT
Ha 8-ii Hezlene OecriepecaouHOro KylIbTHBUPOBaHHS 10 0~
KazatensM: 1) JKU3HEeCTIoCOOHOCTH SKCIUIAaHTOB (YHCITO0, % 3e-
JIEHBIX MOYeK Ha nutarenbHoil cpeae MSTo; mapannensHO
YUUTBIBAIOT U MPOLIEHTHOE COJEP)KaHUE HEKPOTHU3UPOBAB-
IIUXCS PKCTUIAHTOB) M 2) pereHeparioHHON CIIOCOOHOCTH
(aucno, % SKCIIAHTOB, c(hOPMHUPOBABIINX MHKPOITOOETH)
(cM. PUCYHOK, €). DTH MOKa3aTeIx BHOCAT B TaOIHUILy PEKO-
MeHayemoro obpasma (IIpui. 2), BEIYHUCISS cpeHue 3Hade-
HUSI TIO TPEM HE3aBHCHMBIM ITOBTOPHOCTSIM OIIBITA C ITOJICUE-
TOM OIMOKY cpesHero. CTarucTHYeCcKy 0 00pab0TKy JaHHBIX
TIPOBOJIAT C UCTIOJIB30BAHIEM METO/IOB ONMCATENbHON CTATH-
CTHKH. BimsiHne Qaxkropa «reHOTHID» OLEHUBAIH METOJOM
OZIHO(AKTOPHOTO aHAJN3a.

MuHUMaIbHBIE 3HAYEHNS YACTOTHI TOCTKPUOTEHHOM pere-
Hepaiuu o0pasia, nepe1aBaeMoro Ha JUIMTEIIbHOE XPaHECHNE

B KpHOOaHK, YETKO HE PErIaMEHTHPOBAHbI; 3TOT BOIPOC, C
MTOAPOOHBIM aHAJIM30M MOIXOA0B K pacyeTaM 3Ha4eHHUH JTaH-
HOTO TOKa3arelisi B 3aBUCHMOCTH OT YHCJIa COXPaHSIEMBIX
SKCIIIAHTOB, TOAPOOHO 00Cy K maeTcs B 003ope (Yxartoa, ['aB-
punenko, 2018). Panee MexxayHapoqHble OpraHU3aIiH, 3a-
HUMAIOLIMECsT BOIPOCAMHU COXpPaHEHHUs1 OMopazHooOpasus,
PEKOMEH/JOBAJIN BKIIIOUATh B KPUOKOJIIEKIIMU 00Pa3Iibl, yac-
TOTa IIOCTKPHOTCHHON pereHepanny KOTOPBIX COCTaBISET HE
meree 20 % (IPGRI, 2000). B nacTosiiiee Bpems B OTACTBHBIX
reHOaHKax MPHUHAT OoJIee )KECTKUI perTaMeHT: ATIst 3aKIIaJK1
o0pasiia B KpHOOAHK PEKOMEHIYETCsl MUHIMAJIBHO JOITyCTH-
Masi 4acToTa MOCTKPHOTEHHOW pereHepanny SKCIIAaHTOB He
Hmwxke 39 % (Panis et al., 2016).

B BUP kpuokormiekus KapToders opMHPYETCs COTIIACHO
CJIEJLYIOIINM TPEOOBAHUSM: JJIsl OIIPE/ISIICHUS] YaCTOThI ITOCT-
KPHUOTEHHOW pereHepanuy KakJoro odpasna HeoOX0oauMo
MIPOBE/ICHUE TPEX HE3aBHCHUMBIX ITOBTOPHOCTEH KPHOKOH-
cepBalyu. B cOOTBETCTBUU C MOJY4YEHHBIMU pE3yJIbTaTaMu
MMOCTKPHOTEHHOTO BOCCTAHOBJICHUsI 00pa3iibl TuddepeHim-
PYIOTCS Ha TpHU Tpynmnbl: A) 0Opasibl ¢ BEICOKOW 4acTOTON
MOCTKPUOTeHHO# perenepaimu — Bolie 40 %; B) oOpasupl
CO CPeAHMMH ITOKa3aTeNsIMU 4acTOThl PEreHeparuu — OT
21 no 39 %; B) o0pa3ubl ¢ HU3KOH pereHeparioHHON CII0-
coOHOCTBIO — HIKE 20 %. OOpasibl U3 NEePBbIX ABYX IPYII
(A u B) cunTarotrcs HaJe)KHO COXPaHAEMBIMH B KpHOOaHKe,
00pa3ibl n3 Tpynisl B TpeOyroT MHANBHYaIbHOTO TOAXO0a —
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100 yBEIMYEHUsI YKcia TOBTOPHOCTEH, IMOO0 JanbHenen
MOIUHUKAITII METONa APOTUIeT-BUTpUUKauu (Yxarosa,
laBpuienxo, 2018).

MowaroBblin NPOTOKON

1

10

11.

12.

13

426

. OtHOY3710BBIC MUKPOYEPEHKH i Vitro pacTeHH KapTo-

(enst BeicaauTh 110 15-20 MITYK B CTEKISIHHBIE COCYIIBI
oobemoM 0.5 11, 3anmonHenHble 45-50 M1 mUTATEILHON
arapu3oBaHHOM cpensl MS 6e3 ropmonos ¢ 30 r/i ca-
Xapo3bl, U KyJbTUBUPOBATh B TeueHHE 3—4 HEJenb NMpH
2242 °C, poromepnone 16/8 (cM. pUCYHOK, a).

.B JJaMHUHape € UCITIOJIb30BAHUCM CTCPCOMUKPOCKOIIA AT

Ka)KJI0# IIOBTOPHOCTHU U30JIMPOBATH CTEPUIILHBIMH UTJIa-
MH, 3aKpeIUIeHHBIMH Ha IImpuiax, 60 amekcoB MUKpPO-
pacrenuii kaprodenst pazmepom 1.8-2.5 mm (cM. pucy-
HOK, 0, 6).

. I/ISOJ'II/IpOBaHHBIe AIIEKCBI IOMECTUTDH B CTEPUIIBHYIO OOHO-

Pa30BYIO IIIACTHKOBYFO YamiKy [leTpu (mnamerpom 6 cm)
¢ 5 MJI KUJIKOM cpesibl MS 10 OKOHYaHMSI U30JISLIMN BCEX
OCTaJTbHBIX YKCTIIAHTOB.

. I[OBaTOpOM CO CTCPUJIbHBIM HAKOHCYHUKOM oobeMoM 1 M

win crepwibHON nunerkoit [lacrepa oobemom 2-3 mut
YOATUT KUIKYI0 cpexy MS u3 vamku [lerpu. Creants
3a Te€M, YTOOBI arleKChl He MOTaJIM BHYTPb HAKOHEYHMKA.
HakoHeyHMK CMEHUTS.

. Jlo3atopom €O CTEpHJIbHBIM HAaKOHEYHHKOM 00BEMOM

1 Mot mnm crepunpHOi nunerkoit ITactepa oobeMom
2-3 M1 no0aButh B yamiky [lerpu 5—10 mu pactBopa LS
TakK, YTOOBI BCE alleKChI OBUTH UM MOITHOCTBIO MTOKPBITHI.
OctaButs B 1aMuHape Ha 20 MUH IPU KOMHATHOMU TeMIIe-

patype.

. Jlo3atopom €O CTEpHJIbHBIM HAaKOHEYHHKOM 00BEMOM

1 Mt mim crepunbHOi nunerkoit ITactepa oobeMom
2-3 mn ynanuth pactBop LS u3 vamku I[letpu. Cnenuth
3a TeM, YTOOBI alleKChI HE MOTNAJIN BHYTPh HAKOHEYHHKA.
HakoHeuHUK CMEHUTB.

. J103aTopoM co CTepUITbHBIM HAKOHCYHUKOM 00beMoM 1 Mt

WIn cTepuinbHON munetkoit [lactepa oobremom 2—-3 M
BHecTH B yaniky [letpu 5—10 mu1 3apanee 0xJ1axI€HHOTO
pactBopa PVS2 tak, 4To0BI BCe arnekchl ObUIM UM TI0JI-
HOCTBIO MOKPBITHL. OcTaBuTh vamky [lerpu ¢ anexcamu
B JlaMHuHape Ha 30 MHH Ha XJIJI03JIEMEHTE.

. Cnycrs 20 MuH uHKyOanuu anekcos B pactBope PVS2

Ha4yaTh MOATOTOBKY ITOJIOCOK AIIOMUHHEBOMN (ONBIH: B
CTeKJISIHHY10 yalky [letpu nuamerpom 10 cM nuHLIETOM
moMecTHUTh 10 MOI0COK CTEPHIIbHON (OJIBTH.

. Jlo3atopom €O CTepHJIbHBIM HAaKOHEYHHKOM 00BEMOM

10 MK WM TUCIIEHCEPOM HAHECTH Ha KaXAYI IO-
JIOCKY 10 5 Karmesib pactBopa PVS2 oObemom 2.5 MK
KaXKIas.

. I'ma3zupim MNUHOCTOM IEPEMECTUTDH IO OAHOMY aIICKCy U3

IJIACTUKOBOM yaiku [leTpu B Kaxk1yt0 KaIuIto Ha [0JIOCKE
(homeru. JlecaTs amekcoB OCTAaBUTHh B MCXOJHOM HaIlKe
[Terpu (cM. pHCYHOK, 2).

IIpoBecT MapKUPOBKY IMSATH KPUOMPOOUPOK, yKazaB
Ha3BaHME W HOMEp KaTtajora o0pasma, a Taxke ToJ Ipo-
BEJICHUS] KPUOKOHCEPBALUH.

HOCTaBI/lTb B J'IaMI/IHap HeHOHHaCTOBLIﬁ ITaTuB IJIs1
KPHOITPOOHPOK.

. HanuTe B IITATHUB KUIKHUI a30T.

A modified droplet vitrification method for cryopreservation
of shoot tips from in vitro potato plants

14.

15.

16

17.

18.

OTKpBIThIE MAPKUPOBaHHbBIE KPUOMPOOUPKH 1O OJHOU
CTaBUTh B IITATUB, 3aIIOJTHEHHBIH XKHUIKUM a30TOM; KPBIIII-
K CKJIQJIBIBATh B ITyCTYIO CTEKJITHHYTO Yaliky [leTpu.
Bce kpronpoOupKH MOITHOCTHIO 3aJIUTH KUJIKAM a30TOM.
. [Hocne 30-muHyTHO# MHKYOanmu B pactBope PVS2 mo-
JIOCKHU (DOJIBTH € arleKcaMy OBICTPO TOTPY3HUTH 110 OJHOH
B KQKIYI0 KPHONPOOHPKY, OJIUTh XKHUKHNA a30T J10 KPaeB
Y TIOMECTHTH B K&JKAYI0 KPHOIPOOHPKY BTOPYIO MOIOCKY
(hoJIBEIH ¢ aneKcamu.

KpuornpoOupku 3aKphITh, IEPEHECTH UX U3 [ITAaTUBA B 3a-
MIOJIHEHHBIN XKUJKUM a30TOM cocya J[proapa 1 oCTaBUTh
B MOPO3HMJILHUK Ha OJIMH Hac.

ITocTaBUTH B ITaMHUHAD CTEPUIIBHYIO OAHOPA30BYIO ILIAC-
THUKOBYIO gamky Iletpu (qmamerpom 6 cm).

19. Hanuts B wamky Iletpu 15-25 ma pactsopa RS npu mo-

20.

21.

22.

23.
24.

25.

26.

27.

28.

29.

30.

Mol crepuibHOM nunetku ITacrepa o0bemom 3—5 miL.
ATnieKcbl, 0OCTaBIEHHbIE B UCXOAHOM yamike [letpu ¢ pac-
TBOpoM PVS2, rma3HeIM MUHIIETOM MEPEHECTH B YALIKY
ITerpu ¢ pactBopoMm RS u octaButTh Ha 15 MuH npu
KOMHATHOW TeMIiepaTtype (BapuaHT KOHTPOJs «— LN»).
Uepes 15 MUH KOHTPOJIbHBIE all€KChl U3BIE€Yb MUHIETOM
u3 pactBopa RS u momectuts ux B yamiky Iletpu co cpe-
noit MSTo 1t TOCTKPHOTEHHOTO BOCCTAHOBJICHHSI.
Yammky [Terpu 3akpbITh apauiaIMoM, OANNCATH Ha3Ba-
HHe 00pa3ia, HOMep MOBTOPHOCTH OIIBITA, ATy U CIOBO
«KOHTPOIB» WN «—LN», 0603Hayast OTCYTCTBHE 3Tara
MOTPY>KEHHS HKCILIAHTOB B KHUJIKHUN a30T.

Yamky Ilerpu nocTaBuTh Ha CBETOYCTAHOBKY.

ITo mporrecTBUU OHOTO Yaca KPUOKOHCEPBALIUU B KHUJI-
KOM a30T€ JOCTaTh U3 MOPO3HWIbHMKA cocyd Jproapa ¢
KPHOIIPOOHUPKAMHU.

ITocTaBuTh B JaMUHAp MEHOIJIACTOBBIM MITATHB IS
KPHOTIPOOUPOK.

Hanute B 11TaTUB XKUIKUN a30T.

[MuaIeTOM NOCTATh BE KPHOTIPOOMPKH U3 cocyna Jlproa-
pa ¥ MIOMECTUTH UX B IITATUB, aKKyPaTHO OTKPBITh KPHO-
POOUPKH U JIOJHUTH B HUX JKUJIKUI a30T.

BBICTPBIM M TOYHBIM JABMKEHUEM IHMHIIETA IEPEHECTH
MOJOCKN (DOJIBTU C IKCIUIAHTAMH M3 KPUONPOOHMPKH B
yamky [letpu ¢ pactBopoM RS 1 octaBuTh Ha 15 MuH nipu
KOMHATHOHU TeMItepaType (BapHaHT «OMBIT» WK «+LN»).
Uepes 15 MUH «KpHOKOHCEPBUPOBAHHBIE» AMEKCHI U3-
BJI€Ub MHUHIIETOM U3 pacTBopa RS u momecTuTh UX B
ygamky [letpu co cpenoit MSTo mist MOCTKPHOTEHHOTO
BOCCTAHOBIICHHUS.

Yawku [leTpu 3akpbITh apauiaMoM, NOANUCATH Ha3Ba-
HHE 00pa3ia, HOMEp MOBTOPHOCTH OIIBITA, ATy U CIIOBO
«ombIT» WK «+LN», 0603Hadas 3Tan Horpy>KeHuns Kc-
IIJIAHTOB B 2KUJIKUH a30T.

31. Yamku [leTpu moCTaBUTH Ha CBETOYCTAHOBKY.

Heo6xogumbie matepuasnbl u o60pyaoBaHue

Becwr ananutnueckue ¢ TouHocThio 10 0.01 1

pH-meTp;

AJIEKTPOILINTKA C BOASHOI OaHel Wi MUKPOBOJIHOBAs IIE4b
JUISL pACTBOPEHUS arapa;

XOJIOAWJIBHUK JUTS XpaHEHHsI pab0vYMX pacTBOPOB U Peak-
TUBOB;

aBTOKJIAB;

CyXOXKapoBbl€ MIKA(BI YIS CYIIKH U CTEPHIIN3ALNH MOCY/IbI;

BaBunosckuii xypHan reHeTuku u cenekuyum / Vavilov Journal of Genetics and Breeding - 2019+ 23 - 4



T.A. laBpuneHko, H.A. LLIBauko MoandurumpoBaHHbIi METOA APONNET-BUTPUGUKaLUM 2019
H.H. Bonkoga, t0.B. YxaToBa [NA KPYOKOHCepPBaLMM aneKcoB in vitro pacteHuin Kaptodens 23.4

MokasaTtenu NOCTKPMOreHHOro BOCCTAHOBNIEHUA Y 06pa3LOB KapTodens, KpMOKOHCepBaLMsA KOTOpbIX Obiia NpoBefeHa
C MCnosib3oBaHem mogrouumnpoaHHoro B BVP meToga gponneT-sntpudukaumm

Ne  O6pasubl KapTodens YpoBeHb . k-BUP  KoHTponb (-LN) Moka3zaTenu nocne
n/n NAONAHOCTN 3aMopaxunsaHmA—oTTaneaHmA (+LN)
*KnsHecnocobHocTb PereHepaunoHHas [MocTKprioreHHas MocTkpuoreHHas
3KCNNaHToB, % CNocobHOCTb XKN3HECNOCOOHOCTb  pereHepaLoHHas
3KCMNNaHToB, % 3KCMNaHToB, % CNocobHOCTb

3KCMIaHTOB, %

*CornacHo (Gavrilenko et al., 2010).
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e JIAaMHHApPHBIN OOKC ¢ TOPU3OHTAIBEHBIM ITOTOKOM BO3/IyXa;

o CTEPEOMHUKPOCKOIL;

¢ CBETOYCTAHOBKHM B KOMHATaX C TEPMOPETYIIALNCH HITH KITH-
MaTHYeCKUe KaMephl;

« cocyn Jlproapa 00beMoM 25 J1 15t XpaHSHHUS J)KUIKOTO a30Ta;

« cocyn Jproapa mm Tepmoc oosemom 0.5—1 1 1yt mpoBee-
HUSI KPHOKOHCEPBAIMH U IIEPEHOCa KPUOKOHCEPBUPOBaH-
HOTO Marepuaia B KpuoOaHK;

e WHCTPYMEHTHI U PACXOJHbIC MaTCpPHAIbl: MUHIETH pa3-
JIMYHOTO pa3Mepa, IpenapaBaIbHbIC UL, CKAIBIICIIH, HOX-
HUIIBI, KPHOTIPOOUPKH 00beMOM 1.8 MJ1, CTepHIIbHBIE MEM-
OpaHHbIe (PUIBTPHI, KUIKAN a30T.

Pesynbratbl
Pesynprarer kprokoHcepBamn 44 06pa3oB KapToQers, BbI-
MIOJIHEHHOM € UCTIOJIb30BaHnEeM Mo duimpoBanHoro B BIP
METO/Ia IPOILIeT-BUTPU(BHUKALIUH, IPEICTABICHBI B TAOIHIIE
U Ha PUCYHKE.

B Bapuante koHTpOIs «—LN» (6e3 morpy>KeHus! arnekcoB
B JKUJIKMI a30T) YHMCJIO JKU3HECIIOCOOHBIX M pereHepupo-
BAaBIIMX HKCIIAHTOB COBIAJANO0: (PAKTUYECKH BCE BBDKHB-
IIMe KCIUIAHTHI OBIIM CIIOCOOHBI K pereHepannu. Yacrora
pereHepanuu B KOHTpolsie Bappuposaia ot 60.3 mo 100 % u
CYIIECTBEHHO HE 3aBHCENa OT reHoTHMa. ToNbKO y 01HOTO 00-
pasua S. spegazzinii OTMEUEH CPaBHUTEIBHO HU3KHH YPOBEHb
pereneparmu B KoHTpode (53.3 %) (cM. Tabnuiy).

Bonbmras gacts (76.7 %) n3ydeHHBIX 00pa310B KyJIETYpPHO-
TO KapTodeJIst MPOsIBUIIA BEICOKYIO 9aCTOTY MOCTKPUOTEHHOM
pereneparmu (40.0-94.9 %) u Bouwia B rpynmy A (cM. Tab-
muny). I'pynmy b coctaBnmm 23.3 % o0pa31oB KyJabTypHOTO
KapTodens, y KOTOPBIX CPEeHs 4acTOTa MOCTKPUOTEHHOTO
BOoccTaHOBNEeHUsI BapbupoBaina oT 20 10 35.5 %, 9To cooTBeT-
CTBYET MPEACTBHO JOMYCTUMBIM MUHUMAJIBHBIM 3HAUCHUSIM
3aKJIaJKU Ha JUINTEJIbHOE XpaHeHne B Kprobank. Hanboiee
HHU3Kasl 4acToTa pereneparuu nocie orraubanus (13.3 %)
3aukcupoBaHa y oOpasiia TuKoro Buaa S. spegazzinii. Bepo-
STHO, JUIS JAHHOTO 00pa3na HeoOXOIUMBbI TOTIOJTHUTEIbHBIC
IKCIIEPUMEHTHI 110 1000y ONTHMANBHBIX YCIOBUI KPHO-
koHCcepBanuu. OT™MeTHM, 9T0 MoAu(uIUpoBaHHEI B BUP
METOJI IPOILIET-BUTPU(UKALINYI pa3padaThIBaJICS I KPHO-
KOHCEPBAIMH KYJIBTYPHBIX BUIOB KapToheis — abOPUTreHHbIX
U CEJIEKIIMOHHBIX COPTOB.

OTMeueHa JI0CTOBEPHAs MOJOKUTEIbHAS KOPPEIISIIIHS
(0.99; p < 0.05) Mexmy moKa3are/IIMU JKU3HECIIOCOOHOCTH
U PEreHEepaOHHON CIIOCOOHOCTH 3KCIUIAHTOB B KOHTPO-
ne (-LN), a Taxke cTaTUCTUYECKH 3HAUYMMasi ITOJIOKUTEIb-
Has koppersiuus (0.88) Mex Iy ypOBHSAMH MOCTKPHOTEHHON
JKU3HECTIOCOOHOCTH M PeTeHEPAIIMOHHON CITOCOOHOCTH HKC-
IUIAHTOB TIOCIIE 3aMopakuBaHus—oTTanBaHus (+LN). [Toka-
3aTeIu )KU3HECTIOCOOHOCTH IKCIUIAHTOB B KoHTpoie (—LN) u B
BapuanTe KprokoHcepsarn (+LN) He koppemmposanu (0.55;
p>0.05), KaK ¥ TOKa3aTeJIH PEreHEPAIIMOHHON CIIOCOOHOCTH
(0.53; p>0.05).

YpoBeHb MIIONTHOCTH U BHOBAsI TPUHAUICKHOCTH 00pa3-
1I0B KYJIBTYPHBIX BHJIOB KapTo(erst He OKa3bIBaJId 3HAYHUMOTO
BIUSHUS HA YaCTOTY MOCTKPUOTEHHOM perenepanuu. Cyiie-
ctBerHOe (p < 0.05) BUUSHHEE HAa YAaCTOTY TOCTKPHOTEHHOMN
pereHepanuu 1nocie OTTauBaHMs OKa3blBaJl TEHOTHIL. [ pym-
nel A 1 b copmupoBasiuch BHE 3aBUCUMOCTH OT BHJIOBOI
MIPUHAUICKHOCTH 00Pa3IOB M NX YPOBHSI INIOWIHOCTH.
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3aknioyeHune

CyI1ecTBYIOIIIE METO/IBI KPHOKOHCEPBALIMH COPTOB KapTode-
JIA HE ABJIAIOTCA YHUBEPCAJIBHBIMHA U TpeGyIOT IIOCTOSHHOT'O
COBEPILICHCTBOBAHMSA, YTO OCOOCHHO aKTyaJIbHO IpH padoTte
¢ OOJBIIMMU KOJUICKIUSIMH, BKJIIOYAIOIMMH IIHPOKOE TeHe-
TH4eckoe pasHooOpasue. Ha ceroqusmIamii 1eHb B MEPOBBIX
reH0aHKax A7 KpHOKOHCEpBAluu Kaptodens Hanbomee
IIMPOKO UCTIONB3YETCSI METO IPOILIET-BUTPH(DUKAIINH, pa3-
paborannbiii b. [lanucom (Panis et al., 2005). [To cpaBHeHUIO
C OpUTMHAJIBHBIM METO/OM IpeasiokeHHble B BUP monu-
(puKanny 1MO3BOJISIOT CYIECTBEHHO COKPATHTh MPOIOJIKHU-
TCJIBHOCTD SKCIIEPUMCHTOB 110 KPUOKOHCEPBAIIWU, ITPU 3TOM
6osbiast gacThb (76.7 %) M3ydeHHBIX 00pa3IoB KyJIbTYPHOTO
KapTogelss uMesa BBICOKHE TTOKa3aTesy ITOCTKPUOTEHHOTO
BoccranoBieHus (40-95 %) u 'y 23.3 % o0pasioB cpeaHss
4acTOTa MMOCTKPUOTEHHOTO BOCCTAHOBIICHHS BapbUpOBasia
ot 20 no 39 %. B nHacrosmee Bpemst MOAU(UIIMPOBAHHBII
METOA IPOIUIeT-BUTpU(PUKaNNN Hcnoas3yercs B BUP s
pacIIMpeHNUs KPHOKOJUIEKIIUH KYyJIBTYPHBIX BUIOB KapToders.
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BnarogapHocTu. iccnegoBaHue cnocobHOCTM K MOCTKPMOreHHOMY BOCCTaHOBEHMIO 44 06pa3LioB KapTodens BbINOMHEHO NPY NOALEPXKKE rpaHTa
Poccuiickoro HayuHoro doHza (npoekT N2 16-16-04125). In vitro Konnekumto kaptodens, obpasLibl KOTOPOI Oblfv NCMONIb30BaHbl Af1A KPUOKOHCEPBa-
Lyu, NOAAEPKMBANN B paMKax nporpammbl 0662-2019-0004. DoTorpadusa n3onmpoBaHHOMO SKCMIaHTa (CM. PUCYHOK, 8) BbIMOJIHEHA Ha 060pyA0BaHN
LIKM «KneTouHble 1 MoneKynspHble TEXHONOMM U3YUYeHUs pacTeHU 1 rpuboB» boTaHuuyeckoro MHCTUTyTa UM. B.J1. Komaposa PAH (CaHkT-IeTepbypr).
KoH}nuKT nHTepecos. ABTOpbI 3aABNAT 06 OTCYTCTBUM KOH(IMKTa MHTEPECOB.
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