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C 1esIbIo CO3aHUA in Vitro KOJJIEKIIUN pacTeHul AHTaPKTUKY ONITUMUSUPOBAHBI YCJIOBUSA IIOBEPXHOCTHOU CTEPHU-
JIN3aIINU ]IS BBEJJEHUA B aCEIITUYECKYIO KYJIbTYPY, MUKPOPAZMHOKEHUA U TOJTYUEHUA KJIETOUHBIX JINHUN ABYX BUAOB
Mmx0B — Warnstorfia fontinaliopsis (Mull.Hal.) Ochyra u Sanionia georgicouncinata (Mull.Hal.) Ochyra and Hedenas
(Amblystegiaceae), a Tak:ke mpencTaBUTeA OAHOTO M3 ABYX BUAOB IIBETKOBBIX pacreHuit o. ['amuunges Colobanthus
quitensis (Kunth) Bartl. (Caryophyllaceae). Cosmanue KoJieKuu in vitro JactT BO3MOYKHOCTb IPOBOJUTEH CUCTEMHBIE
dusnoIornUecKrne, OMOXUMUUECKHUEe, MOJIEKYIIPHO-0MOJIOTNUeCKUe UCCIeIOBaHNA pacTeHl AHTapKTUKY 0e3 yImep-
0a IJis X MPUPOSHOM IMOMYIAIUA.

Knroueswie cnosa: pacrenus Auraprruru, Warnstorfia fontinaliopsis, Sanionia georgicouncinata,

Colobanthus quitensis, MUKPOPa3MHOKEHUeE in vitro.

YmeHblleHne 6M0Pa3HO00pa3usa pACTEHUHN —
npobseMa ob0mieMupoBoro Macinradba. Bompoc
0 HeoOXOAMMOCTH IPOBEJeHUS KOMILIeKCa Mep
10 ee PeIleHnio JaBHO CTaJ 3JI000JHEBHBIM BO
MHOTHX CTPaHAX MHPA, UTO HAIILIO IIOATBEPIK-
geHue B npuHATHA B 1992 r. Ha KoHepeHINHT
OOH mo okpy:xatoitei cpeae KouBeumuu o 6110-
JIOTUYEeCKOM pasHoobpasuu. OCHOBHBIM YCJIO-
BHEM COXPaHeHUuA OMOpa3sHoo0pasusa ABJIIETCS
moAfiep:KaHe W BOCCTAHOBJEHUWE KN3HECIIO-
COOHBIX IOMYJAIUN B €CTECTBEHHBIX YCJIOBU-
ax. BmecTe ¢ TeM HCIIOJb30BaHUE COBPEMEH-
HBIX OMOTEXHOJIOTMYECKUX METOJ0B, KOTOPbhIE
BKJIIOUAIOT CO3JaHne 0AaHKOB CeMdAH U 0aHKOB
KJIETOUHBIX KYJIBTYP, 4 TAKKE TeXHOJOTUH BbI-
paluBaHusa U MacCOBOI'O PA3MHOKEHUS pacTe-
HU B YCJIOBUAX in vitro, mo3BOJISIET COXPAHATH
¥ BCECTOPOHHE U3yYaTh PeKNe U ITeHHbIe BUIbI
pacTeHUii c HAUMEHBIIIUMY 3aTPaTaMU.

Ilnomianas, 3aHuMaemMasi pacTeHUAMU B AH-
TapKTUKE, COCTABJSAET JUIIL 1% TeppuTopuu.
IO:xkHas rpaHuIla pacupocTpaHEHWs BBICIIUX
pacrennii — 64 10.111. Ha AHTAPKTUYECKOM II0-
ayoctpoBe [1]. Briciiine 1BeTKOBBIE pacTeHUS
npezncrasiaeHsl Bugamu Deschampsia antarcti-
ca Desv., cem. Poaceae, u Colobanthus quiten-
sis (Kunth) Bartl., cem. Caryophyllaceae [1].

Kpome Toro, onucano oxoso 150 Bumgos 6ecco-
CYAUCTBHIX BBICIIUX PACTEHUN — MXOB U IIeUe-
HOYHUKOB [2, 3]. T aHTapKTUYECKUE pacTe-
HUS NPeICTaBIAIOT OOJBLINONH WHHTEpec I
CHUCTEMHOTO U3yueHud (B YaCTHOCTHU, (DMBUOJIO-
TUYECKOr0, XUMHUYECKOro, OMOXUMMUUYECKOTO,
MOJIEKYJISIPHO-0MOJOTUYECKOT0), IIOCKOJBKY,
mpou3pacTas B YCIOBUAX CYPOBOTO MOJSIPHOTO
KJIMMaTa, MPUCIOCOOUINCh K HU3KUM TeMIe-
parypam, BBICOKOMY YPOBHIO YJIbTpaduoseTo-
BOTO UBJIyYEHUA U APYTUM CTPECCOBBIM abuo-
TeHHBIM (hakTOpaM.

B HacrosIee BpemMa B IUTEpaType HET WH-
dopManmuy O CO3MAaHUU KOJJIEKIUil in vitro
BBICIIIUX pPacTeHUN AHTApPKTUKU, XOTA I D.
antarctica paspaboTaHbl MeTOAbI MUKPOPA3M-
HOXKEHUSA W PereHepanuu B CTEPUIBHON KYJIb-
rype. Hasnuuwue in vitro KoJleKIIuu IaeT BO3-
MOYKHOCTh  KPYIJIOTOAWYHO  WCCJIeOBAThH
pacreHusa AHTapKTUKU 0e3 HaHeceHUA Bpena
npupoaHoi nonyaanuu. B UHcTUTyTE KIIeTOU-
HOIl OMOJIOTMM UM TeHeTHUUYECKOM MHYKeHepuu
HAH Vxkpauns: ¢ 1993 r. mpoBoasaTca paboThI
MO0 CO3JAHUIO, TOAAEP:KAHUI0O U WCIIOJIHh30Ba-
HUIO0 KOJUJIEKIINY 3aPOIBIIIIEBON MJIa3MbI PacTe-
HUN MUPOBOU (PJIOPHI, KOTOPAsA COCTOUT U3
IBYX OCHOBHBIX UacTell — OaHKaA ceMAH U 0aHKa
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KJIETOUHBIX KYJBTYD in vitro. B RyJasTypy in
vitro BBeJIeHBI IPEICTABUTEIN OKOJIO 2 ThIC. BU-
moB u3 117 cemeiicTB. Cpenu nmpeacTaBieHHBIX
TaKCOHOMHUYECKUX TI'PYIN B KOJLJIEKIIMU €eCTh
00pasIbl BUIOB, HAXONAIIUXCS IO YIPO30H
MCUE3HOBEHUSA 1M BHECEHHBIX B CIIMCKHU pacTe-
HUU, KOTOPbIe OXPAaHAIOTCSI B PAa3HBIX CTPaHax
mupa [4].

PaspaboTarHbBIe METO I KYJIbTUBUPOBAHNA
in vitro KOHKPETHBIX BUAOB IIO3BOJIAIOT 34 He-
OOJIBIIION ITPOMEKYTOK BPEMEHU MUK POKJIOHAb-
HBIM Pa3MHOKEHUEM IIOJYYUTh JOCTATOUHOE KO-
JUYECTBO pacTeHW# Jaubo AJA AAaJbHeHIIIero
ImepeHeceHus B YCJOBUS OTKPBITOrO T'PYHTA,
16O AJISA MCHOJIB30BAHUS B MOJIEKYJIAPHO-0MO-
JOTUYECKUX U IPYTUX MCCJIEIOBAHUIX. Ba-
HBIM IIPENMYIIeCTBOM IIPMMEHeH!s OMOTeXHO-
JIOTHYECKUX METOJOB SBJIAETCSI BO3MOKHOCTD
MIPOJOJIKUTEJIHHOTO XPpaHeHUA PACTUTEIHLHOTO
MaTepuaJia B aCeITUYEeCKUX YCI0BUAX. PaboThI
IO CO3JAHUIO U MOAAeP;KAaHUI0 TeHeTUYeCKOoro
0amKa in vitro BBIIIOJHSIIOTCA B HECKOJIBKO 9Ta-
noB. IlepBEIli M3 HUX — BBeIEeHUE PACTUTEJb-
HOT'O MaTepHaja B aCeITUYECKYIO KYJIbTYPY IIy-
TeM IIOBEPXHOCTHOU CTePUINIAIIUY CEMAH UJIN
yacTell pacTteHuii. MeToamnka cTepuusanuu
HYy:XJaeTcad B MOAU(MUKAIUU OTHOCHUTEJJHbHO
KaKJ0ro KOHKPEeTHOTo Bua pacTteHuii. Ha ciie-
IYIOIUX 3TalaxX paboThl OITUMU3UPYIOTCS yC-
JIOBUSA BBIPAIIIMBAHUA in Vitro KOHKPETHBIX BU-
IOB pacTeHUil, 4YTO mpenmoJiaraetr Imoxdbop
cocTaBa IMUTATEJIbHBIX Cpen IJs KYJIbTHUBUPO-
BaHUSA PacTeHUil, MOJYyUYeHUS KJIETOUHBLIX JIM-
HUM, N3y4eHUA BO3MOKHOCTEl MacCOBOM pere-
Hepanuwu in vitro.

B 2009 r. mamu HauaTa paboTa 10 CO3TaHII0
KOJLJIEKIIMY AHTAPKTUYECKUX PaCTeHHUil ¢ HcC-
MOJIb30BaHMEM HATHBHOT'O MaTepuaJa, J0CTaB-
jgensoro ¢ o. laamuges (Galindez, 65°15° S /
64°16° W) 14-i1 skcueaunueii HarmmonaabHOro
AHTapKTUYEeCKOro Hay4yHOro IeuTpa Munucrep-
CcTBa 00pa3oBaHusdg M HAYKM ¥ KpauHbI. IIpeamno-
JaraeTcs, 4TO B 9Ty KOJIJIEKIIUIO BOUAET PAI
BUJOB MXOB, a TaK:Ke IPeICTaBUTEN IIBETKO-
BBIX pacrenuii — D. antarctica u C. quitensis.

Marepuaybl 1 METOABI

O6pag1e! pacTeHuii ObLIu oToopausl B 2009 1.
Ha 0. 'asmuHIe3 B pailioHe pacIioyio:keHud ¥ Kpa-
MHCKOM aHTapPKTUYECKOI CTaHIIUU «AKaJIeMUK
Bepnanackuii» u nmpegocTaBJeHbI OJIs UCCIIENO0-
BaHMI HanmoHaIbHBIM aHTAPKTHUUYECKUM Ha-
VUYHBIM IleHTpoM MuHMcTEepcTBa 00pa3oBaHUA
U HayK" Y KpawHBbI.

A BBeleHUA B aCeNTUYECKYIO KYJIbBTYDPY
C. quitensis mMOBEPXHOCTH UacTell cTebJiel Iau-
HoM 10 MM, comepsKallliX BepXYIIeUHbIe 1 IIa-

34

3yIIHBbIE ITOYKHU, oOpabaThIBaIM MOCJIETOBA-
TeabHo 70% -m sramosom (30 c), pacTBOpOoM
KOMMepUecKoro mpemaparta «Beamsma» (1:3;
1:4, 1:5 1-10 MuH) ¥ IPOMBIBAJIU B CTEPUJIb-
HOU JIUCTUJIJIMPOBAHHOM BoAe (TPHIKABI IIO
30 MuH). OKCILIaHTLI KYJIbTUBUPOBAJIN B Ualll-
kKax Ilerpm Ha arapm3oBaHHOU ITUTATEIbHOU
cpene MS ¢ yMeHBIIIEHHOH B 2 pa3a KOHIIeHTpa-
nuel MaKpoaJieMeHTOB M 15 T/71 caxapossl
(MS/2) [5] upu 16-uyacoBoM CBETOBOM IIEPUOLE
u Temuneparype +24 °C. PacTeHus pasMHOMXK AT
YepeHKOBAaHUEM U YKODPEHAIN HA TOU JKe cpefe.

s BBegeHUA B KYJbTYPY in vitro MXOB
Warnstorfia fontinaliopsis u Sanionia georgi-
councinata parMeHTH TaMeTO(DUTOB IJIMHON
10 MM 1mociemoBaTeNbHO CTEPUIN30BAIU
B 70% -m aTanose (10 ¢) u B pacTBOpe IIpemnapa-
Ta «BenusHa» B pasHbIx pasBegeHuAx (1:3,
1:4, 1:5) B reuerne 1-10 MmuH, IpOMBIBaJIU CTE-
PUIBHOI AUCTUJINPOBAHHON BOMOM (TPUIKIBI
mo 30 MuH). IKCIJIAHTH KYJbTUBHUPOBAIU
B yamikax Ilerpu Ha arapmsmpoBaHHOI IIHUTAa-
TesbHOU cpemge MS/2 npu 16-yacoBom ¢oTorie-
puoge u temmeparype +24 ‘C. Pacrenus pas-
MHOKAaJU, OTAeNAsS (pparMeHThl raMeToOUTOB,
KOTOpbIE BRIPAII[MBAJIN Ha TOMH Ke cpefe.

OOpasoBaHUe KaJITIYCHBIX TKaHel MHAYIIU-
poBaJiM NPU KYJIbTUBUPOBAHUU (PParMeHTOB
crebusa (C.quitensis) nin raynumusa (W. fonti-
naliopsis) pomuuoii 5—10 MM Ha cpene MS ¢ 2 Mmr/ 1
2,4-nuxI0p(heHOKCUYKCYCHOI KUCJIOTHI (2,4-D),
0,5 mr/n a-HadTuaykcycuoin KuciaoTel (HYEK)
u 0,2 mr/a kunetuna (Duchefa, Hunepiaugsr).

Onsa pereHepamnuu pacrtenuit W. fonti-
naliopsis ucnosnbzoBanu cpeny MS/2 nau MS/2
6e3 caxapossl (MS-).

Pe3yabTaTsl u 00CyskaeHuE

C o. T'anmuuges (puc. 1) ObLIM mOCTABJIEHBI
ob6pasubl pacrenuit Colobanthus quitensis
(Kunth) Bartl. (cem. Caryophyllaceae), a Tak-
ske 10 MOHO- ¥ TTOJIMBUAOBHLIX ITPO0 MXOB (pHC.
2). OnpepeseHre MX0OB BBIIIOJHSAJJY IO CTaHIA-
PTHBIM METOJWKAM C WCIIOJb30BAHUEM CIIeI[U-
aJbHOM uTepaTypsl [2, 3, 6, 7]. B mectu mpo-
b6ax BcTpeuasach Warnstorfia fontinaliopsis
(Mull.Hal.) Ochyra, B Tpex — Sanionia georgi-
councinata (Mill.Hal.) Ochyra & Hedenis,
a B OCTaJIbHBIX ObLIM OoTMeueHBI: Chorisodon-
tium aciphyllum (Hook.f. & Wilson) Broth.,
Pohlia nutans (Hedw.) Lindb., Polytrichum cf.
strictum Brid. (¢dparmenTsl ramerodura)
u Cephaloziella varians (Gottsche) Steph.

HaubGonee m3ydyeHHBIM BHJIOM aHTAPKTU-
YeCKUX pacTeHuul sasiserca D. antarctica
¥ UMEHHO [JIS 9TOr'0 BMUAA paspaboTaHBI METO-
IVKU KyJIBTUBUPOBAHUA B KYJIbTYpe in vitro [8].
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Puc. 1. Ogao u3 MmecT oTOGOPA MaTepuaia
Ha o. 'anunnes
(boTo TIpeoCTaBIEHO YUACTHUKOM aHTAPKTUYECKUX
skcmenunui 1. T. H. A. B. TamupeBsim)

Yro racaerca C. quitensis u MXOB, KOTODBIE
BCcTpeuamoTcsa B AHTapKTHKe, MHMOpMAIus
0 TIOJIYUYeHUH in vitro KaJJIyCHBIX TKaHEel u pe-
reHepanuy pacTeHUH B JOCTYIIHON JIUTepaType
OTCYTCTBYET.

C. quitensis — BUJ TPaBAHUCTHIX PACTEHUI
cemetictBa Caryophyllaceae. BoicoTa B3pocIbix
pacrtenwuii cocraBasaetT 1,5—5 cm, I[BeTKu OeJbIe.
Apeas Buma — ceBepo-zamagHas dyacTb AHTa-
pKTHUUecKoro moayoctposa, HO:xubie IlleTmen-
ncxkue u FO:xubie OpKHENCKME OCTPOBA, a TaK-
JKe 1or ApreaTusbl u Ynan.

Onsa BBeneHusa B KyabTypy C. quitensis mo-
BEePXHOCTh SKCILJIAHTOB (YacTei cTe0id JINHON
5-10 MM, comeprKaIUX HA3YIITHbIE IOYKH) CTe-
puinsoBaiu pacTBopamu mpemaparta «bBemus-
Ha» B pasBegeHusx 1:3, 1:4, 1:5. Bpems o6pa-
6orku cocraBasago or 1 mo 10 mwmu. Ilpm
UCIOJIb30BaHUY IIpernapara «bBenusHa» B KOH-
eHTpanuu, npepsiawiei 20% (passegenne
1:4), srcOJaaHTBHI MOrmubanu; MPU MeHbIIel
KOHIIEHTPAI[MX He yIaBaJoCh JOOUTHCI UX CTe-
puabHOCTH. ONTUMAJBHBIM YCJIOBUEM YCIIEII-
HOU TOBEPXHOCTHOM CTEepUIM3AIIUU DKCILIAH-
ToB C. quitensis 6LIJI0 UCIIOJIb30BAHIE PACTBOPA
«Benusua» B pasBegenuu 1:4 nmpu BpeMeHu 00-
padorku 5 muu. 13 10 sKcmIauToB, IIOABEPT-
HYTBIX IPOIeAype IIOBEPXHOCTHOM CTEPUIN3a-
nuu, 5 ObBLIM CTePUIBLHBIMHU, a 3 BBIXKHJIU
¥ IPOMOJIXKUIN Pa3BUTHE Ha IUTATEIHLHOM cpee.
Ilpn kysbTMBUpOBaHWM HA 0E3rOPMOHAJIBHON
cpeme MS ¢ yMeHBIIIEHHOU B 2 pasa KOHIIEHTpa-
muel MaKpOdJIeMeHTOB HAaUMHAJIOCh PAa3BUTHE
MasyIIHbIX IMMOUYeK U (popMuUpoBaHUe M0GEros,
KOTOpBIe YKOPEHAJHNChL B TeueHue 2—3 Hen
(puc. 3). B ecTecTBeHHBIX YCJIOBUSIX BBICOTA
pacTeHuii KoJ00aHTyca OOBIYHO A0 5 CM; MaK-

Puc. 2. PacTureabHBIN MaTepHAaJI,
HMCIIOJIb30BAHHBIN B padoTe:
a — Colobanthus quitensis;
6 — Sanionia georgicouncinata;
6 — Warnstorfia fontinaliopsis

cuMajJbHasA BBICOTA PACTEHUI B KYJIbType in
vitro cocraBuaa 18—20 MM, IpK 3TOM JJOCTATOY-
HO OBICTPO HAPAAY C TJIABHBIM ITPOUCXOIUJIO
pasBuTHe Ial3yIIHBIX moberos (puc. 3, a).
PasmuoxeHne pacTenunii KojaobaHTyca in vitro
IOCTaTOYHO JIETKO OCYIIIECTBJIAJNN YePEeHKOBa-
HHEM U OTIeJIeHHeM OOKOBBIX II00EroB, KOTO-
pble YKOPEHAJIN Ha TOU JKe cpefe.

g vHAyKIUY KaJuTtycHOM Ky abTypsl C. qui-
tensis dacTu cTe0Js U JIUCTHEB Hapesadud U
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KYJIbTUBUPOBAJIU C UCHOJIL30BAHUEM HECKOJIb-
KHUX BapMAHTOB IINTATEJbLHBIX CPeJl, IPUMEHIe-
MbIX B UKBI'Y nn4a nmoggep:kaHuA KOJNJIEKIINNT
KaJIJIYCHBIX KYJBTYP IIPEACTaBUTENeN PasHBbIX
TaKCOHOMHUUYECKUX I'PYIII. ITO B OCHOBHOM Cpe-
IBbI, COepsKalliiie MUHEepPaJbHbIe KOMIOHEHTHI
no Murashige and Skoog [5] m pasiauuHbIe
KOMOWHAIINM PACTUTEJIbHBIX PETYJIATOPOB POC-
rta (2,4-D, HYK, xuumetrun). IIpormecc Kamrmyco-
0o0pa3oBaHUA IIPOXOAUJT C pasHOUM 3dhdeKTHuB-
HOCTBHIO Ha cpeJax pasHoro cocraBa. OmHoi ua
OIITMMAaJIbHBLIX OKasajlach cpela, colepsKalas
2wmr/x 2,4-11, 0,5 mr/a1 HYK u 0,2 mr/n KuHe-
THHA; IIPUMEeHeHIe ee IMO3BOJINJIO0 HHIYIIUPO-
BaTh PA3BUTHE PHIXJION KAJJIYCHOA TKAHU CBET-
J0o-:KeJaroro nsera (puc. 3, 6).

5 MM

Puc. 3. Colobanthus quitensis B acenTu4ecKoi
KyJbType:
a — onuH u3 moberos, cPOPMUPOBABIIUXCS HA 0e3-
TOPMOHAJIBbHOM MUTATEIHHOI Cpese;
0 — obpasoBaHMe KaJLIyCHOM TKaHU Ha cpefe ¢ 2,4-11,
HVK u xuneTunoM
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Meroanky KyJIbTUBUPOBAHUS MXOB in vitro
paspaboTaHbl gocTaTouHo AaBHo [9-13]. Huaa
BBeIEHUSI MXOB B KYJBTYPY B KauecTBe 3KC-
IJIAHTOB MOTYT OBITH MCIOJIb30BaHBI KAaK CIIO-
pel [14-17], Tak u BereraTuBHBIE (hparMeHTHI
[14, 15]. B marreit paboTe B KauecTBe UCXOIHOI'O
MaTepHaJia UCI0JIb30Baau (hparMeHThl TaMeTo-
(UTOB, UTO MO3BOJMJIO HCKJIIOUYUTH JOIOJJHU-
TEJbHBIN 9Tal KYJIbTUBUPOBAHUSA U SHAUNTEIb-
HO YMEHBIIIUTH CPOK MOJYUEHUS ACeIITUUECKUX
pacrenuii. Mcnoabp3oBaHME TaKOTO MCXOIHOTO
MaTepuajia IPUMEHUTEeJNbHO K aHTapKTUYecC-
KHM MXaM HauboJjiee IIPpUeMJIeMO, TaK KaK MHO-
rue u3 HuX, "Hanpumep W. fontinaliopsis,
Ch. aciphyllum, P. nutans, B yciaoBuax AHTapK-
TUKU CTEPUJIbHEI [6].

Insa BBeleHUA B KYJBTYPY in vitro ObLIu
WCIIOJb30BAHBI HATUBHBIE 00pasIilbl MXOB
W. fontinaliopsis u S. georgicouncinata.

W. fontinaliopsis — mupKyMcyOaHTapKTHU-
YecKHUIl BUJ, KOTOPBLII B AHTAPKTHUKE IPOU3-
pacTaer Ha IepeyBJIaKHEHHBIX yYacTKaX,
BOJIM3H TAIOIUX CHETOB, PYUbEeB, B IEIPECCUAX,
U ABJISETCS ONHUM M3 KOMIOHEHTOB cyOodopMma-
1l KOBPOIIOKPOBHBIX MXOB. IlIeBpoKapIHbIi
MOX B IIpupoie GOPMUPYET MATOILIOTHEIE JKeJl-
TOBaThie, 3eJIeHbIe UJIU 3eJIeHOBATO-0yphie KOB-
PbBI, ¢ HEPAaBHOMEPHO IMePUCTOPA3BETBIEHHBIMU
KayJuAUuAMU, [IPEHMMYINeCTBeHHO CTeJIIOIIN-
MHCS WM BOCXOZAIMMMU, aauHOM mo 10 cwm;
IMIUPOKOOBAJBHLIMU HUJIN OBAJbHO-JIAHIIETO-
BUIHBIMU BOTHYTHIMU (QUIASUAMI C 3a0CTPEH-
HBIM alleKCOM, POBHBIM KpaeM, MHUIUAJIIMU
PHU30UI0B UM PU3OUAAMU Ha aleKce W He BbI-
Oeraiolrei KUJIKOI [6, T].

S. georgicouncinata — OUIOJSAPHBIA BUI,
KOTOPBIN BCTpeUaeTcsi B 000MX MOJIYIIAPUAX.
B ycaoBusix AHTApKTHKU KMMeeT MIUPOKYIO
aAMIJIUTYy MeCTONpOom3pacTaHuili — uale
BCTpeUYaeTcs BOIM3U TAIOIIUX PYyYbEeB, HA KaMe-
HHUCTOM cyOcTpaTe, (GOpMHUPYET HEIJOTHBIE
MATKHUE KeJITO-3eJieHble MU OypoBaThbie KOB-
pul. IlneBpokapIHbIii, ¢ HEPpAaBHOMEPHO pasBe-
TBJEHHBIMH KayJAUIUAMU IJAuHON 2—7,5 cMm;
HIPeuMYIIeCTBeHHO CepPIIOBUAHO-COTHYTBIMU
caa00CKIaIuaThIMU PUINAUAME C HEeBBICTYIIA-
I0IMeH JKMJIKOM 1 THAJTMHOBBIMU TOHKOCTEHHBI-
MU YVIIKOBLIMHU KJeTKaMmMu. B yciroBusx AHTa-
PKTHIBI YaCcTO CIIOPOHOCUT [6—T].

s TOBEPXHOCTHOM CTEPUIM3AIUUA MXOB
OPUMEHAJN PAcTBOPHI IpemapaTta «BenausHa»
B pasBemenuax 1:3, 1:4, 1:5. Bpems o6padoTku
coctaBiaanao or 1 o 10 muu. Mcxoguelil MaTe-
puaJ oKasajcid B B3HAUUTEJbHON CTeIeHU
YYBCTBUTEJIbHBIM KaK K KOHIIEHTPAI[UU CTePHU-
JI3YIOIeTo pacTBoOpa, Tak U KO BpeMeHH o0pa-
6otku (Tabs.). Tak, Ipu IPOJOIKUTEILHOCTH
obpaborkm 3—-10 MuH rubeapb SKCIJIAHTOB
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cocraBusa 100% . B To :Ke BpeMs IIpU CTEPUIIH-
3anMuu B TeueHWe 1 MUH KU3HECIIOCOOHBIMU
okasasuch 10 10% skcmiaauToB (6e3 6GakTepu-
AJIbHOU MV MUKPOMUIIETHON KOHTAMUHAIINN).
Taxum o6pasoM, ONTUMAJbHBEIM PEKNMOM IIO-
BEPXHOCTHOI CTEPUIN3AINU KAYJIUIUEB CTAJIO
HWCIIOJIb30BaHme mpemnapara «bennsHa» B pasBe-
menuu 1:5, npuuyem BpeMs o0pabOTKU He JOJIIK-
HO IIPeBbIMIATL 1 MUH.

ITocie mMOBEepXHOCTHON CTepuUIM3ANUU
9KCILJIAHTHI KYJbTUBUPOBAJIU HaA 6e3ropmo-
HaJILHOU cpene MS/2 B cTaHIapTHBIX YCIOBUSIX
(16-uacosoii oronepuon, 24 ‘C). Poct pacre-
Huil HaunmHajaca depe3d 3—10 cyT mocje crepu-
gusanuu. I[IpupocT AIUHBI KayJIUAVEB COCTAB-
asaa go 100 mm/mecsar;. B teuernne 10—-14 cyT
MOSBJIAINCHL OOKOBBIE IT00Eru, a uepes 3—4 Hex
dopmupoBaauch «KycThl» 13 20—40 GOKOBBIX
orBeTBJIEHU (puc. 4, a). Pacrenus pazaMHOXKa-
JIY, OTHAeJsAs OOKOBBIE OTBETBJICHUSI U KYJIbTH-
BUPYSA UX HA TOi Ke cpefe. [Ipu KyJIbTUBUPO-
BaHUU 6oJiee 1 Mec HabJIIOaI0CH O0Opa3oBaHUE
Pas3BeTBJIEHHON BTOPUUYHOM ITPOTOHEMBI, KOTO-
pas uMeJja IPenMYIeCTBEHHO TIO3UTUBHBIHN T'e0-
TPOIIM3M ¥ pa3pacrajach BHYTPb arapmsmpo-
BaHHOU cpensl (puc. 4, 0).

WsBecTHO, UTO pasiWUYHBIE BUILI MXOB
B KYJbTYpe in vitro mo-pasHOMY pearupyroT Ha
mobaBiieHNe B IINTATEIbLHYIO CPey UCTOUHUKOB
yraepozna [18] u ¢uroropmonos [19]. lxsa mo-
JIy4eHUS KaJJIYyCHOM TKAHU MXOB UCIOJb3YIOT,
HaIpuMep, TaKue KOMOWHAIMU PETryJIATOPOB
pocra: 1 mr/x 2,4-D u 1 mr/a kuueruna; 0,2 mr/a
naIoauaMaciaauoin Kucaorel (MMK) u 2 mr/a
BAII; 1 mr/n 2,4-D [20]; 6e3ropMOHaJILHYIO
cpeny MS ¢ yMeHBIIIEHHBIM B 2 pasa coaepika-
HUEeM MaKpo- U MUKpoajaeMeHTOB [17]. [lnsa pe-
reHeparuy B KauecTBe PeryasiTOpoB POCTAa IIPH-
MeHAT cpenbl ¢ 1 mr/a 2,4-D u 2 mr/a
kuHetuHa; 0,2 mr/a UMK u 2 Mr/a1 KuHeTHHa;
0,2 mr/a1 UYK u 2 mr/x BAII [20].

B Hammx sKcmepuMeHTax POCT KaJJIyCHOM
TKaHM WHAYIIHAPOBAIN NMPU KYJIbTUBUPOBAHUU
yacreit rameroduToB W. fontinaliopsis Ha cpe-
ne MS c peryasropamu pocra: 2 mr/a 2,4-D,
0,5 mr/n HYK u 0,2 mr/n xunetuna (puc. 4).
B reuenme 10—14 cyT HaumMHAaJICA POCT BTOPUY-
HO¥l IPOTOHEMBI, a 3aTeM B TOUKAX POCTAa IIPO-
TOHEMBI U TasdyxXxax (QUINANEB — WHUIUALNAA
Kajayca (puc. 4, 8).

Ha pereHepanuu pacTeHU U3 KaJLIIyca UC-
HO0JIb30BaJIU 0e3ropMOHAJBHYIO cpeny MS Oes
caxaposnl. B Takux ycaoBuax uyepes 7—10 cyT
HabJII0MaIcsd POCT MHOTOUYMCIEHHBIX 3€JeHBIX
HUTE! HPOTOHEMBI, OTJINYAOIINXCSA ITO3UTHB-
HBIM TrejquoTponusMoMm. [lasnee Ha mpPOTOHEME
00pa30BBIBATIUCH ITIOUYKH, U3 KOTOPHIX (POPMUPO-
Bajuch moberu BoicoToi mo 10 mm (puc.4 0, e).
TakuM 00pa3oM, KYJbTUBUPOBAHNE KAJJIYyC-
HBIX TKaHel mxa W. fontinaliopsis ua cpege MS
0e3 caxaposbl MOKeT OBITH MCIIOJB30BAHO IJI
pereHepanuy pacTeHWH U OIS MHUKPOPA3MHO-
JKeHudA Mxa in vitro.

Xora daopa AHTAPKTUKU U3YUAETCSA LOC-
TATOYHO JAaBHO, BCECTOPOHHUE HCCJIETOBAHUA
AHTapKTUUYECKUX PACTEHUHN TMPEACTABISIIOT
6osbItioN mHTEepec. Tak, 10 cuX MOP AUCKYCCU-
OHHBIM OCTAETCS BOIIPOC IPOUCXOKIECHUS dITUX
pacrenuii, B uactuoctu D. antarctica, moc-
KOJBbKY OKOHUATEJHbHO He YCTAHOBJIEHO, SIBJISA-
I0TCA J OHM abopureHamu, Jin0OO 3aHECEHBI B
Auraprruny [21, 22]. Coemano moapoOHOe
ommcaHue pacrenuit D. antarctica u C. quiten-
sis [23—25]. Nsyuanu TaK:Ke MXH, KOTOpPbIE
BcTpeuaroTca B Autaprtuze [26, 27]. Tak, mpo-
BOJAMJIOCH MCCJI€IOBAHME BOCCTAHOBIEHUS JKU3-
HEeCIIOCOOHOCTY 3aMOPOsKEHHBIX U TepbapHBIX
o6pasmoB 20 BumoB OGpmo@uUTOB ¢ ApPreHTHUHC-
KHX OCTPOBOB BO BPEMEHHBIX TPYHTOBBIX KYJIb-
Typax [28], a TakKe in vitro Ha TUTATEIbLHOMN
cpexe BBM [29].

3aBHCHMOCTDH BBIKUBAHUS DKCILIAHTOB MXOB OT BPpeMEHHU CTePUIU3ALUN
¥ KOHI[EHTPAIUN CTEePUIN3YIOIIEro PacTBoOpa

Crepuausyrouuii pacteop /

JKussle skcmiaanTe, %

2

BpeMsA CTepPUIN3aIuu, MUH

W. fontinaliopsis

S. georgicouncinata

«bemuzna» 1:3 / 1 mun

0 0

«Benmusua» 1:3 / 3 mun

«Benmusua» 1:3 / 5 mun
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Puc. 4. W. fontinaliopsis B acenTH4ecKoi KyJbType:

a — pocT in vitro;

0 — POCT BTOPUUYHOMN IPOTOHEMEI;

6 — WHAYKIUA Kajurycoobpasopanus (yBeauuerue 8x2, kamepa Canon Power Shot A710);

2 — pPocCT KaJIHYCHOﬁ TKaHU,

0 — oOpasoBaHme 3eJIeHOI MIPOTOHEeMBI 13 Kajuryca; yBeanuenue 10x10, xkamepa Canon Power Shot A710;

e — pereHeparus pacTeHUN

ITocKkoabKY aHTapKTUUYECKNE PACTeHUsA Ha
MPOTAKEHUY MOUTH KPYTJIOTO Tola HaXOAATCS
B BKCTPEMAJbHBLIX TeMIePaTyPHBIX YCIOBUAX,
BBISICHSJIM MEeXaHU3MbI afallTallui PACTeHUI K
xosony [30—34] u yabpTpadmrosieToBOMY U3JIY-
yenuio [35, 36]. BbiAgBIeHO 3aIUTHOE
IelicTBHE SKCTPAKTOB M3 AaHTAPKTUYECKUX Pac-

38

TeHU# TpoTuB AericTBua YP [37]. Hauaro nsy-
uyeHnue reHoB D. antarctica, KOTOpbIe OTBEUAIOT
3a IIPUCIOCO0JIeHNe K JIEeMCTBUIO CTPECCOBBIX
daxropos [38]. IlokazaHo, UTO B psiie MXOB CO-
JIepsKaTcsA BelllecTBa, o0Jagaolnre aHTuOaKTe-
pajbHOIT aKTUBHOCTHIO [39].



Excnepumenmanvri cmammi

Oco0bIit MHTEepeC K U3YUYEHHUIO AaHTAPKTHUUEC-
KUX pacTeHmi 00ycJOBJIeH UCKIIOUNTEIbHBIMU
ycaoBUAMY AHTApKTUKU U, B CBA3U C JTHUM,
BIUSHUEM KOMILJIeKCca a0MOTeHHBIX CTPECCOBBIX
daxTOpPOB Ha PACTUTEJIBHOCTL. IlOCTOAHHBINI
MIPECCUHT HU3KUX CPEeIHErof0BbIX TEeMIIePaTyp
(ma o. Tanmuzges, rae KiuMaT 3HAUUTEJIBHO
MATYe, YeM Ha MaTepUuKe, TeMIepaTypa JIeTOM
penko npessimaeT +5 ‘C), CyTOUHBIE ITUKJIBL 34-
MOpaKMBaHUA-OTTAUBAHUA, TOBBITIIEHHOE
yJabTpadmoseToBoe 00JIyUeHNEe MOTJIA U JTOJIHK-
HBI OBLIM MIPUBECTU K (DOPMUPOBAHUIO ¥ pacTe-
HUII agalnTUBHBLIX MexaHU3MOB. Kpome Toro,
YCTAHOBJIEHO, UTO IMOYBEHHBIE MUKPOOPTaHU3-
MBI AHTApKTUKN XapaKTepPU3YIOTCA BBICOKOM
YCTOMUYMBOCTHIO K TOKCMUYHBIM MeTajiiaMm Co®',
Ni*, Cu?*, Cr(IV), Hg*, npuduem 00JbIII0€ KO-
JITYECTBO METaJIJIOPE3UCTEHTHUX MUKPOOpTa-
HU3MOB M30JMPOBAHBI MMEHHO U3 pusochepsl
IBETKOBBIX pacteHuir u MxoB [40]. Takum 06-
pasoM, ecThb BEPOSTHOCTb TOTO, UTO aHTAPKTH-
YeCKMe PACTEHUSA SBJISAIOTCS WCTOUHUKOM Te-
HOB YCTOMYMBOCTH K HUBKHUM TeMIIepaTypam,
yaIbTaPMUOIETOBOMY UBJIYUYEHUIO, TOKCHUUYHBIM
MeTaJjjiaM 1 JIp., a TaKsKe OTBEUAIONINX 38 CUH-
Te3 aHTUOUOTUKOB.

ITonyueHme :KUBLIX aHTAPKTUUECKUX paCTe-
HUI CBA3AHO C PAIOM O0BHEKTHUBHBIX TPYIHOC-
Teii. Y IadeHHOCTh AHTAPKTUILI, BO3MOYKHOCTD
MPOBEJEeHUS SKCIEIUIINHA TOJbKO B KOPOTKUM
JIETHUU CEe30H W UX BBICOKAA CTOMMOCTHL Orpa-
HUYMBAIOT HayYHBIE HccIefoBaHusA. Kpome Toro,
MOCTOAHHBIN MAacCCOBBIN OTOOP PaCTUTEIbHBIX
nmpo6 Hem36e:KHO HaHeceT yIepd TPUPOIHOM
monyasanuu. IlosToMy TpeAcTaBIAeTCS aKTy-
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TucTuTyT KaiTurHOI Giosorii Ta reHeTuuaHOI
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3 MeTOI0 CTBOPEHHS KOJEKIIil in vitro pocauH
AHTapKTUKN ONTHUMi30BaHO YMOBU IIOBEPXHEBOI
cTepuiisarii, MiKpOpO3MHOKEHHA Ta OTPUMAaHHS
KJIITHHHUX JIiHi#A 1BOoX BUAiB MoxiB — Warnsto-
rfia fontinaliopsis (Mull.Hal.) Ochyra i Sanionia
georgicouncinata (Mull.Hal.) Ochyra and Hede-
nas (Amblystegiaceae), a Tako:k mpeacTaBHHKA
OJTHOTO 3 IBOX BUAiB KBiTKOBUX POCJHH 0. ['arin-
nes Colobanthus quitensis (Kunth) Bartl. (Caryo-
phyllaceae). CrBopenHs KoJseKuii in vitro macts
3MOT'y IPOBOAUTH cuCTeMHi @isiosoriuni, 6io-
xXimiuHi, MOJEeKyJIsapHO-OiomOTiuHI JOCTimKeHHs
pocivH AHTapKTHUKHU 0e3 ITKOAU IJd iXHiX mpu-
POAHUX TIOIYJIAIiN.

Knarmuwosi cnosa: pocauuu AHTapKTuku, Warn-
storfia fontinaliopsis, Sanionia georgicouncina-
ta, Colobanthus quitensis, MiKpPOPO3BMHOKEHHSI
in vitro.
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Research work on creation of in vitro collec-
tion of the representatives of Antarctic flora has
been started. Methods of surface sterilization,
micropropagation and induction of cell lines for
plant species of the Argentine islands (Antarc-
tic) were optimized for two moss species —
Warnstorfia fontinaliopsis (Mull.Hal.) Ochyra
and Sanionia georgicouncinata (Mull. Hal.)
Ochyra & Hedenas (Amblystegiaceae) as well as
for Colobanthus quitensis (Kunth) Bartl (Caryo-
phyllaceae). In vitro collection enable to carry
out a number of systemic physiological, bioche-
mical, molecular researches of Antarctic Region
plants without disturbance of its natural popula-
tions.

Key words: antarctic plants, Warnstorfia fonti-

naliopsis, Sanionia georgicouncinata, Coloban-
thus quitensis, in vitro micropropagation.
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