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MOJIYUYEHUE HOBBIX IEPCHEKTUBHBIX JIMHUN KAPTO®EJIS
C NOBBIIEHHOM YCTONYUBOCTBIO K 3ACYXE
HA OCHOBE KJIETOUYHBIX TEXHOJIOI U1

AnHOTanmms1. B crarse mpeacTaBiIeHb! PE3yIbTaThl HAYYHBIX MCCICTOBAHUH 1O CO3IAHMIO HOBBIX JTHMHHH KapTO-
(permst C MOBBIMECHHOHN 3aCyXOYCTOHUMBOCTBIO UL FOXKHBIX PETHOHOB KazaxcraHa METOJAMH KICTOYHOM CEICKIUH U
6umotexronoruy. [lonydeHsI HOBBIC NMEPCIICKTHBHBIC JHHHH KAPTOQEnss OT copra «AKCOp» C MOBBIIICHHON YCTOH-
YHBOCTBIO K 3aCYXC W BBICOKHM TeMIepaTrypaM. MeTrosoM HMMYyHO-(DEpMEHTHOTO aHATM3A IMPOBEICHA OLCHKA pac-
TCHUH-PETCHEPAHTOB HOBBIX JTHHUHM HA BHUPYCHBIC 3a00neBanms. 110 pesympraraM 3KOJOTHUESCKOTO TECTHPOBAHMS
HOBBIX JTHMHHHA HA 3aCyXOyCTOHYHMBOCTh M YPOKAHHOCTh B €CTECTBCHHBIX YCIOBHAX 3aCYXH BBIABICHO 5 JTHHMHI,
MIPEBOCXOTIIIUE HCXOTHBIM COPT IO 3THM IAapaMeTpaM.
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Beenenne. ExxeromHwie 3HaUWTETIBHBIC TOTEPU VpOoXKas KapTrodens B FOKHBIX H IOr0-BOCTOUHBIX
obnactax KazaxcraHa HEmoCpeICTBEHHO CBA3aHBI ¢ OCOOCHHOCTSMH BO3JCNTBIBAHUS 3TOH KYIBTYpPHI B
VCIOBHAX KAPKOT0 U 3acyLIIMBOro kKiauMara. Mcmonb3yemble A KYIBTHBHPOBAHHS B STHUX OONACTIX
copta kaprodens AOMKHBI OBITh XOPOIIO aJANTHPOBAHB K BBICOKHM TEMIIEPATypaM, JCMOHCTPHPOBATH
VCTOMYUBOCTh K 3aCYXE U OCHOBHBIM O0ne3HsIM M BpeaureasM. LIupokoe npuMeHEHHE MEPCICKTHBHBIX
COPTOB 3apyOCKHOW CENEKUIUH W OTCUYCCTBCHHBIX COPTOB KapTodens B 3TUX PaliOHAX OTPAHUYCHO HX
OBICTPOH BBIPOXKIACMOCTBIO, BBICOKHM HH(EKIHOHHBIM HHICKCOM TMOPAaXKCHUS CEMCHHOTO MaTepuasa |
3HAYHTEIIBHBIM CHIDKCHHEM VpPOKaliHOCTH B TeueHue 2-3 ner. lpuunHamul Takoro SBICHHS CUHUTAIOT
CHIDKCHHC MMMYHHOTO OTBET2 PACTCHUH B PE3yJbTATEC TCILIOBOIO INOKA M3-32 BBICOKHX TEMIICPATyp, B
PE3VABTATE YETO OTHOCHTEIBHO YCTOHYUBEIC COPTA CTAHOBSTCS BOCIPHUUMYHBBIMA K OOJIC3HIM H BBIPOXK-
parorcs [1]. Ogaum u3 HauOonee 3G PeKTUBHBIX MyTEH pPeLICHU 3TOU MPOOICMBI SBJICTCSA MPHUMCHCHUE
HOBBIX, BBICOKOYPOJKAHHBIX, aJaNTHPOBAHHBIX K 3aCyXEe VCTOMYHMBBIX COPTOB M JIHHHH Kaptodens,
MOJYYCHHBIX C MOMOINBI0 COBPEMEHHBIX METOJOB KJICTOUYHOH CEJICKUMH W OWOTEXHONOrHH. bnaromaps
HCTIONIb30BAHMIO STHX METOAOB CTAJI0 BO3MOIKHBIM B CXKAThIC CPOKH MOIYYHTh HOBBIC (OPMBI PACTCHHUH C
MPU3HAKAMH, 3HAYUTEIBHO NMPEBOCXOIIUMH HCXOAHBIC (POPMEI MO PAAY TaKHX KauecTB, KaK YCTOU-
YHBOCTh K BBICOKMM TEMIICpPATypaM, HHU3KOH BJIKHOCTH NOYBBI H BO3AYyXa, 3aCONCHHOCTH MOYBHI, ACH-
cTBur0 (uronarorcHoB. Ha ceroaHamHuil JCHb ¢ MOMOIUBIO METOJAOB KICTOYHOH CENCKLMH VKE OBLIH
MOJYYCHBI HOBBIC COPTA M IMHUH CEIBCKOXO3IUCTBCHHO-LICHHBIX PacTeHUH KapTodens, ToMara, MIIcHHU-
LBl, pUca, SYMCHS, JTbHA, Orypua, Tabaka, KamyCThl, parca, psaa KyCTAPHHKOBBIX M APCBECHBIX KYJBTYD,
VCTOMYHUBBIC K IMUPOKOMY CIIEKTPY a0HOTHYECKOro u OHoTHueckoro crpecca [2—13]. Kpome Toro, mpuve-
HCHHE COBPEMEHHBIX OHOTEXHOJIOTHYCCKHX MOJXOMOB MO3BOMMCT VCICHIHO PEIIaTh BOMPOCH 0340POB-
JICHUSl CEMCHHOTO Marepuaia Kaprodens YTo, HECOMHCHHO, SBISCTCS aKTyalbHBIM B VCIOBHSX TMOBCE-
MECTHOTO CHIDKCHHS KauecTBa MOCCBHOrO Kaprodels, HCroab3yeMoro ans kaprodenesoactea B Kazax-
crae [14]. Takum oOpazoM, COUCTAHHE METOJAOB COBPEMCHHOM KJICTOUYHOUW OHOIOTHH U OHOTEXHOJOTHH
SBISICTCSl HACATBHBIM HHCTPYMECHTOM ATl PSLICHMS HPOOIEMBl VIVULICHHUS VKE CYIISCTBYIOIUX COPTOB
OTCUCCTBCHHOM CENECKIMH U 03I0POBICHHS CEMEHHOTO MaTepuana kaptodens.

Llenpto maHHOTO HCCICIOBAHUS SBUIOCH MOIYYCHHE HOBBIX OC3BHUPYCHBIX THHUH MEPCHEKTHBHOTO
COpPTa OTCUCCTBCHHOH CENEeKIMM «AKCOP» C TMOBBIICHHOH YCTOWYMBOCTBIO K TOYBCHHOHW 3aCyXe H
BBICOKHM TEMIIEPATYPaM C MOMOIIBI0 METOJOB KJICTOUYHOU CEICKIMU H GHOTEXHOIOTHH.
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O0BbeKTbI H METOABLI HCCJIEI0BAHUS

B kauectBe 00BEKTa HCCICIOBAHHI MCIONIB30BaHBI pacTteHus kaprodens (Solanum tuberosum L.)
copra «Akcop» u3 cenekuun «Kazaxckoro HayqHO-HCCIACA0BATCIBCKOrO HHCTUTYTA KapTO(dEIeBOACTBA U
oBoweBoACTBa». COpT XapakTepH3YeTCs XOPOIICH JKAPOCTOMKOCTBIO, CPEIHCH VYPOKAWHOCTBIO H
OTHOCHTCIIBHOH YCTOHYHBOCTBIO K BUPYCHBIM 3aboneBanusaM [15].

IHony4yenue 0310poBaeHHBIX 0e3BHPYCHBIX pacTeHuii kapTodens. be3supycHble pacTeHus kapTo-
dena copra «AKCOp» MONYYaTH U3 AlMUKATBHOW MEPHUCTEMbI KITyOHEH, BBIACPKAHHBIX MPU TEMICpaType
33-37°C B TepmocTare B TeucHue 3—4 Henenb. M3 anukanpHOM MEpUCTEMBI KiTyOHEH kapTodes Ha nuTa-
TeapHOH cpeae Mypacure u Ckyra (MC) ¢ aoGaBneHrueM ropMOHOB HHIOIMTYKCYyCcHOM kucaotel (MYK)
0,5 m/n1 n aknuaona 0,001 Mr/n monyyanu nepeudHbie Ge3BUPYCHBIC TPOOHpOUHbIe pacTtenud [16, 17].

MuKpoKJIOHANILHOE pa3MHOMKEHHE pACTeHHil kapTodessi B YCIOBHSX in vitro. Pa3vHOXeHHE
pactenuii kaptodens B YCIOBUAIX i1 Vifro NPOBOAUIH MYTEM MHUKPOUCPECHKOBAHHS MPOOHUPOUHBIX pacTe-
HUH, TOCTHUTHYBIIHX BBICOTHI 10-12 cM, ¢ 6-8 Mexaoy3nmaMu B CTEPHWIBHBIX yClIoBHAX. KynbTHBH-
poBanue pacteHuii mposoaunu Ha MC cpeae mpu temmeparype Bozayxa 20-23°C, BIaXHOCTH BO3IyXa
70-80%, mpu oceerugHHOCTH 3—4 THICSYM JIOKC, ¢ (poTomepuogom 16 wacos [18]. Jus onrumusariuu
pocTa PacTCHUM B MUTATCIBHYIO cpeay aobasmsiiu ¢uroropmonsl: MYK B konueHtpammu 1,0 mr/n u
rudoepemioy o kuciaoty (I'K) — 2,0 mr/n B coueranuu ¢ kunetuHoMm — 0,5 wmr.

AHanIHu3 pacTeHHii-pereHepaHToB KapTodesss HA HHPUUHPOBAHHOCTL BHpycamu. [Ipodupounsie
pacTeHUs-PEreHEPaHThl NPOoBEPsTH Ha mHpuIHMpoBaHHOCTh Bupycamu PVX, PVY, PVS, PVM, PVL Ha
nMMyHo(epMeHTHOM aHann3atope Mapku «Multiskan Ascent» ¢upmer Thermo. B pabote ncnonszoBanu
JUAarHOCTHICCKHE HaOOpBl I OMpEACiCHUS BHPYCOB KapTtodemt mpoussoactea ¢upmbl AGDIA -
BIOFORDS, ®panmmst. Ouenky pesynstatoB MDA ocymiectisuii Ha Goromerpe npu Aiune BOHBL 405 HM.

Hony4yenne KjeTOYHBIX KyJAbTYP KapTodens. 14 HomyueHHS KaLTyCHBIX KYJIBTYp KapTodens
WCTIOIB30BAN YHUBEPCAIbHYIO cpeay MC ¢ mobasneHuem caxapossr 20 r/a, arapa 8 1/l ¥ TOPMOHOB:
NYK 1 ma/n, 6-6enzunamunonypus (6-bAIT) 2 vur/n. [19]. Kamnycsl nomyuanu u3 MEKIOY3IHH U THCTO-
BBIX INIACTUHOK pacTeHHUN-pereHepanTos kaprodemns. Kannycer BeicaxknBanuce B vamku [letpu u kyabpTu-
BHUPOBAIUCH B TepMocTate mpu moctosHHoU Temmeparype 24°C u 70%-HOH BIakHOCTH BO3ayxa, 03
ocsemenud [17, 20].

Hns nonyueHus cycneH3u 1-2  Mop(OreHHOH KalTyCHOM TKaH! KYJIbTUBHPOBATU B 30 M JKUAKOH
aMuHOKHCI0THOM muTareapHOU cpeant (AA). Coctas cpeast AA (mr/m): KCl — 2,940 mr, CaCl,x2H,0 —
440 mr, MgS0Ox7H,0 - 370 mr, KH,PO, — 17,0 mr, mukpoconu — 1,0 mm, Fe-xemar — 5,0 s, myo-
Inositol — 100,0 mr, HukoTurOBas kucaora — 0,5 mr, nupuaokcus — 0,1 sut, Tuamus — 0,5 v, Glycine —
75,0 mr, L-Glutamine — 877,0 mr, L-Aspartic acid — 266,0 mr, L-Arginine — 228,0 mr, ¢ goGaBacHuCM
caxapossl — 30,0 r/m; 24-J1 — 2,0 mr/; kunernna — 0,2 mr/n u 0,1 mr/n TK, pH 5.8 [21]. Cycnensuro
KYJIBTHBHPOBATH Ha mielikepe npu pexume 120 o6/mun. npu 27°C Ha paccesHaoM ceety. CyOkyabTh-
BUPOBAaHHE NMPOBOAMIN OJUH pa3 B HeAemro. Uepe3 4—6 Heaenmb MONMyYaad aKTHBHO PACTYINYIO, MEJKO
arperupoBaHHYI0, MOP(]OIOrHICCKH OAHOPOJHYIO CYCIICH3NOHHYIO KYIBTYPY.

Knerounas cenexnus. B ocHOBE KIETOUYHON CENEKIMN UCTIOIB30BATH IPUHLUI 0TOOPA FCHETHUCCKH
W3MCHCHHBIX KICTOK B MPUCYTCTBHH CEJICKTUBHOIO arcHTa H MOCICAYIOMEH PErcHepalMd H3 HUX
pacrenunit [22, 23]. IInga npoBeAcHHUS KISTOYHOH CENEKIMM Ha 3aCYXOYCTOMYHUBOCTD B CYCIIEH3WOHHOH
KYJIBTYPE KapTodemns HCmoNb30BaIN MOAOOPAHHYIO PaHEEe ONTHMATBHYIO KOHLCHTPALMIO MAHHUTONA —
0,15M, xoTopbiii JOOAB/ILIN B KUAKYH) aMHUHOKUCIOTHYIO cpeay AA. KIeTOUHYIO CENCKIUIO B CYCIICH-
3WOHHOW KyIbType Kaprodenas MpoBOAMIN MO KIACCHYCCKOW CTYNCHYATOM CXEME: KYJIbTHBHPOBAHUC
KICTOK B HECCICKTHUBHBEIX YCIOBHAX (14 CYTOK); KYIbTHBHPOBAHHC KJICTOK B CCJICKTHBHBIX YCIOBHAX
(2 cyOKyNBTUBHUPOBAHUS C TICPUOJAOM 7 CYTOK); MEPSHOC KICTOK B HECCICKTHBHBIC YCI0BUs (14 CyTOK);
MEPEHOC KIETOK B CCIICKTUBHBIC YCIOBH (2 CYOKYIbTHBUPOBAHHS MO 7 CYTOK).

Pe3ynbTaThl HCcIeIOBAHHS U HX 00CYXKIEeHHE
Ilony4yeHHne KJIETOYHBIX KyJbTYP H KJIETOUHAsI CeJIEKIHS HA 3aCyX0yCTOHYHBOCTB. [l momy-

YCHUS KICTOYHBIX KYIBTVP KapTodels M MPOBCACHHS KICTOYHOM CEJICKIMH Ha 3aCYX0YCTOWYHMBOCTS,
HaMH OBLT OCYINECTBICH MPEABAPUTEIBHBIN 3TAIl HOATOTOBKH M 03X0POBICHUS UCXOOHOrO Marepuana. M3

— (5 ——



H3zeecmua Hayuonanvroti akademuu Hayx Pecnybnuxu Kasaxcman

AnUKATbHOH MEPHCTEMBI BH3YaTIbHO 3A0POBBIX KIYOHEH KapTodens, ObIIM MONYyYCHBI U PA3MHOMKCHBI
MEPBUYHBIC OE3BUPYCHBIE TPOOHPOUHBIC pacTeHHI. M3 MEKA0V3IHi MPOOHPOUHBIX PACTCHHI Ha arapu-
3oBanHoi MC cpene ¢ noGasneHreM ropmoHoB UYK u 6-BAIl Gpiu nonyueHsl MOPGOTCHHEIC KaJLTy ChI
KapTodens, MOCTy KUBIINE UCXOAHBIM MATCPHANIOM U CYCICH3UOHHOW KICTOYHOHM KymbTypbel. CycreH-
3HOHHYIO KYIbTYPY KapTodens HapaOaThBamH HA JKUAKOU MUTATEIBHON CPEAC C BHICOKUM COIACPKAHHUEM
amuHokucaoT (AA). Yepes 4-6 Hexeap Obina MOMYYCHA AKTHBHO PACTyIIAsl, MEJKO arperupoOBaHHAS,
MOPQOTOTHICCKH OJHOPOJHAS CYCICH3HOHHAA KyJIbTypa KapTodensd, KOTOPVIO HCHOIb30BANH IS
MPOBEAEHUS KICTOUHON CEEKLIH.

KneTounyo CeneKIio B CYyCIICH3MOHHOH KYJIbTYpe KapTodesis MPOBOAWIN HAa cpeaec AA ¢ KCIOJb-
30BaHUECM CejieKTHBHOTO arcHta Manuutoja (0,15 M). B kauecTBe KOHTPONS HCMONB30BAIU CYCICH-
3WOHHEIC KYJBTYpPHI Kaprodemns copra AKcop, KyIbTHBHUpyemble Oe3 noGaBnenus ManHutona. Ilocie
KYJIbTHBHPOBAHUS CYCIICH3UOHHBIX KJICTOK KapTodelsl Ha CENCKTHBHOH cpeac ObUT MPOM3BEICH OTOOD
JKH3HECIIOCOOHBIX VCTOHUYMBBIX K OCMOTHUECKOMY CTPECCY KIETOK, M3 KOTOPHIX Ha arapu3oBaHHOH MC
cpeae O6puTH HapaGoTaHbl MOP(OTCHHBIC KATYCHL.

IHony4yenune u pa3mMHOKeHHe pacTeHHH-pereHepaHToB Kaptogens. [lonyueHue pacteHuii-perene-
panToB Kaptodens U3 KALTYCHBIX KYJBTYP MPOBOIHIN HA PAHCE ONTUMH3HPOBAHHON HAMH CPEAc IS
perenepanmu MC ¢ nobasiaeanem MYK (1 mr/n) u BAIT (1 mr/m). Beero 6b110 moyueHO 8 HOBBIX JIMHUN
pacTeHUH-pereHepanToB KapTodens copra AKCOP € Pa3IHYHBIM CICKTPOM 3acyxoycroiuuBoctu. MDA
aHanu3 NPOOHPOYHBIX PACTCHUH-PETCHEPAHTOB BCEX HOBBIX JUHHMU Kaprodens Ha WHQUIHPOBAHHOCTD
Bupyvcamu PVX, PVY, PVS, PVM, PVL nokazan orcyTcTBHE BUPYCHOW WH(EKLHN BO BCEX PACTCHUSX-
pereHepanTax CeIeKTUBHBIX THHUH Kaprodens. lanee, 6e3BHPYCHEIC PACTCHUA-PETCHEPAHTHI BCEX THHUH
OB PAa3MHOMKEHBI METOJOM MHKPOUCPECHKOBAHUS. MHKPOKIOHAIBHOE Pa3MHOKCHHE PACTCHHH HPOBO-
ound B Kyastype in vifro sa MC cpene ¢ duroropmonamu UYK (1,0 mr/m) u aknusonaom (0,001 mr/m)
[23]. B pe3yabTare Obiiu HOMYUICHBI TUPAXKUPOBAHHBIC B HEOOX0IUMOM 00BEME OC3BUPYCHBIC MPOOHPOU-
HBIC PACTCHHS BOCBMH HOBBIX 3aCyXOVCTOMUHMBBIX JIMHHN KapTodens copra «Axcop» R37/A-3, R37/A-4,
R37/A-9, R37/A-11, R37/A-12, R37/A-15, R37/A-17, R37/A-22.

OueHka HOBBIX JHHHI Ha 3aCyX0ycTOHYHBOCTBH. [ MPOBEACHHUS OLCHKU 3aCYXOYCTOHYHBOCTH
HOBBIX JTHHHUH KapToQess, PacTCHHA-PErCHEPaHThl CHAYala aJalTHPOBAIH K YCIOBHAM eX Vifro, TOCTe
Yero MepeBOJMIN B IUICHOYHBIA MAPHUK, B YCIOBHSA, MAKCHUMANBHO MPUONTMKCHHBIE K €CTCCTBCHHBIM.
[TpuHnmas Bo BHUMaHHE TOT (aKT, UYTO NMEPEBOA MPOOHUPOUHEIX PACTCHHH B YCIOBHUS i1 ViVO U HX JAllb-
HCHIAsg afanTanys K TeMIICPaTYPHOMY, CBETOBOMY U BOJHOMY PEKHMAaM SIBISICTCS CEPbE3HBIM CTpPEC-
COBBIM (PaKkTOpOM, AJANTALMIO PACTCHUH-PErCHCPAHTOB HOBBIX JMHWHA MPOBOAMIN B Asa dtama. Ha
MCPBOM 3Tare MPOOUPOUHBIC PACTCHUS OBLUTH MEPECAXKCHB B HHANBHAYAIBHBIC TUIACTUKOBHIC CTAKAHYHNKH
C aBTOKJIABUPOBAHHOW MOYBCHHOU CMEChIO (TOp(d — 3emitst — miecok B cootHomeHuu 1:1:1), oOpadoTans
MC cpenoli ¥ TOMEIIEHB! B CBETOKYJIBTYPAIBHYIO KIMMATHICCKYIO KaMepy ¢ 18-TH 4acoBBIM CBETOBBIM
qHeM, BIakHOCTBIO 70%, ocsemenrem 3000-5000 mroke u Temmeparypoii: aues. + 25°C / Houn. + 22°C,
JUT BX VKOPCHEHHS M aaNTallH K €CTECTBEHHOMY CBETOBOMY M TeMmeparypHoMmy pexumy. Ha manHOoM
3Tane oOIas MPKUBACMOCTh MEPECAKCHHBIX B MOYBCHHYIO CMECh PACTCHHH-PErCHEPaHTOB KapTodens
CENMEKTHBHBIX (opM cocTaBuia okoio 87% ot obmero uucna npopoctkos. [IponeHT nprokuBacMocTH
KOHTPOJIBHBIX, HE CEICKTHPOBAHHBIX PACTCHUH-PETCHCPAHTOB, OKA3alCsi HE3HAYNTEIBHO BBIIC H
coctasun 90%.

Bropoii azantanuoHHbIH 3Tan KYJIBTHBUPOBAHUS MPOBOJWIN YEPEe3 2 HEACTH MOCTE BHICAAKH PacTe-
HHI-PErCHEPAHTOB B IPYHT. J{HEBHYIO TeMIeparypy KyJIbTHBHpoBaHwMs NoBbimany 10 + 35°C B cBeTOBOM
nepuoa B TeucHue 5 auei. BiaaxkHocts ymeHbinanu 10 30%. Ha qanHOM 3Tane pesynbTaTsl UCCIICA0BAHUI
BBISIBHJIM Pa3HYIO0 aJAaNTAllMOHHYIO CIIOCOOHOCTh PACTCHUU-PETCHEPAHTOB ISl BCEX § CENCKTUBHBIX ITH-
Hui. Haubosiee BBICOKYIO aJanTHBHYIO CIOCOOHOCTH mokasajm junuu R37/A-3, R37/A-4, R37/A-15,
R37/A-17 u R37/A-22. IlpoueHT BHKUBIINX PACTCHHH STHX JIMHHH MOCIE CEIEKTUBHOTO 3TAlla COCTABUIT
B cpeaneMm — 87 (£ 2)%. Pacrenus munmit: R37/A-9, R37/A-11 R37/A-12 nmokazanu 0onice HU3KHI
VPOBCHBb aJANTUBHOU CIIOCOOHOCTH K BRICOKMM TEMIICPATYPHBIM VCIOBHSIM H HHU3KOH BraxHOCTH. Beero
OOILIHUI MPOLCHT BBLKUBIIUX PACTCHHUI A1 BCEX TPEX JIMHUH MOCJC BTOPOTO JTAra aJanTallid COCTABUI
74(13)% pacrenuid. [IponeHT BBIKUBACMOCTH KOHTPOJBHBIX PACTCHHH-PETCHEPAHTOB HA JAHHOM STare
coctasun 75%.







