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Abstract. Cell selection of potato callus and suspension cultures (varieties Aksor and Nevskiy) was carried out
with the goal to create new lines of potato. Cultural filtrate was obtained from two isolates of Fusarium solani -
Nel066 and Nel067. Conditions were optimized for the selection of potato cell cultures with cultural filtrate of
fungus Fusarium solani. Cell (callus and suspension) cultures of potato from domestic varieties Aksor and Nevskiy
were obtained. Selective activity of each cultural filtrate was evaluated depending on the cell culture yield. Optimal
percent of cultural filtrate in the selective media was established for each isolate of the studied fungus. Lethal doses
of cultural filtrate for cell cultures of each potato variety were established depending on the fungal isolate. Cell
selection method with cultivation of potato cells in cultural filtrate of Fusarium solani isolates Nel066 and Ne 1067
was used to acquire suspension and callus cultures of potato of both varieties with increased resistance to cultural
filtrate of Fusarium sp.

YAK 57.085; 635.032

In vitro CEJIEKLIUSA KJIETOUYHBIX KYJbTYP KAPTO®EJISI
C KVYJIBTYPAJIbBHBIM ®UJIBTPATOM I'PUBA Fusarium solani

H. I1. Manaxosa, JI. /I. I'anueBa, A. Xaceiin, A. A. Kanuesa, b. K. Tezex6aeBa, 3. P. Manbuesa
PTTI «MHCTHTYT MONEKYJLIpHOH OHoNoTHE 1 6noxumud uM. M. A. Aiirxoxxura» KH MOH PK, Anvarsi, Kazaxcran

KimoueBbie cioBa: kaprodenb, KyJIbTHBHPYEMBIC i1 Vitro KICTKH, KJICTOYHAS CEICKIWS, KyIbTYPAIbHbBIH
(dunsrpar Fusarium solani.

AnHoTammst. {19 MOJyYCHUS HOBBIX JIMHHUH KapTO(Eisl OTCUCCTBECHHBIX COPTOB C IOBBIIICHHOH yCTOWYM-
BOCTBIO K (py3apHO3HOMY 3a00JCBAHHIO, ITPOBEICHA KICTOYHASA CEICKIUS KAJLTYCHBIX M CYCIICH3HOHHBIX KYIBTYP
Kapro(ens copros «Axcop» u «Hesckuit». Hapaboran kymsTypambabii puiabTpat ABYX m301TOB Nel066 m Nel067
rpuda Fusarium solani. TIpoBeneH MomOOp YCIOBHH AN CENCKUMH KICTOUHBIX KYJBTYP KapTo(emst ¢ KyIbTy-
pamsHbIM (unbTpaToM Tpuda Fusarium solani T1oaydeHbl KICTOUYHbIC (KAJULCHBIC W CYCHCH3HOHHBIC) KYIBTYPBI
KapTro()eIa OTCUCCTBCHHBIX COPTOB «AKCop» u «Herckuit». [IpoBeacHA ONCHKA CCICKTHBHOW AKTHBHOCTH KAKIOTO
KyJIBTY PATBHOTO (DHIIbTPATa B 3ABUCHMOCTH OT IIPHPOCTA KICTOYHOM KyJIBTYPbL BBIABICHO ONTHMAILHOE IPOIICHT-
HOE COJCpKaHME KyJIbTYPATbHOTO (DHiIbTpara B CEJICKTUBHOM cpele Al KAKAOTO H30JITa MCCIEAyEeMOro rpuda.
OmnpeneneHs! IeTatbHbIE J03bI KyJIbTYPAJIbHOTO (PHIBTPATA ULl KICTOUHBIX KyJBTYP KOKIOTO copra Kaproderi B
3aBUCHMOCTH OT H30IITa Tpuda. MeToa0M KICTOYHOH CENCKIMH NMPH KYJIbTHBHPOBAHHU C KYJBTYPAIbHBIM (DHIb-
TpaTtoM u305AToB Nel066 m Ne 1067 rpuba Fusarium solani., MOIy4YEHBI CYyCIICH3HOHHBIC W KAJLTyCHBIC KYIIBTYPBI
Kapro(erst 000uX COPTOB, C MOBBIICHHONW YCTOHYMBOCTHIO K KYJIbTY panbHOMY (uubTpary Fusarium solani.

B cBa3M ¢ HMCKIIOUMTETBPHOH 3HAYHUMOCTBIO KapTodens Kak MPOIYKTOBOIO KOPMOBOTO pecypca,
00YCJIOBJICHHOTO BBICOKUM COJCPKAHHUEM Kpaxmasia, OclKa, BUTAMHHOB W IMPOYHMX LCHHBEIX BCIUCCTB,
CHIDKCHHC TIOTEPh YPOXKAs 3TOH CETbCKOXO3SMHCTBCHHO BAKHOH KYJBTYPHI SBILIETCS OJHOU M3 HAaHOoJIce
AKTVaJbHBIX 33029 COBPEMCHHOH OHOTEXHOJIOTHH H arpOTCXHHKH.
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Wnudexnpionnsie 60me3Hu kapTodes BRI3BIBAIOTCA PA3IHYHBIMHE OpPraHu3MaMu: rpudamu, GaxTe-
pHSAMH, BHpYCamH, BHpouAamu, (uromnazmamu, HematogamMu M Ap. VX OTIHYHTETBHBIM MPH3HAKOM
ABISICTCSL CLIOCOOHOCTD MEPEelaBaThCs OT OJHOTO pacTeHus K apyromy. Cpean BceX puOHBIX OONE3HEH,
HauOoJee 3HAYUTCIBHEIN Bpel KapTodeneBOACTBY MPUUHMHACT (Qy3apHo3, WK CyXas THHIb KapTodems.
3aboseBaHue BRI3BIBACTCS (PUTOMATOTCHHBIMU Ipubdamu poxa Fusarium solani, KOTOpbIE IPUCYTCTBYIOT B
MOYBAX PAa3HBIX THUIOB M MOTYT COXPAHATHCA B BHAC CIOP B TeucHHE MHOrux ner. [lo BpeaoHocHOCTH
cyxas THUJb 3aHHUMAcT BTOpoe MecTo mocie gurodropoza. OCHOBHBIM HCTOUYHHKOM HH(EKIUH SBISIOTCS
pacTUTEIbHBIC OCTATKH, MO4UBa U cnabo 3apaxEHHBIC KIyOHU. BonbHBIC MOCAaIOYHBIC KIYOHH SBISIOTCS
MPUYHUHON M3PCKUBAHUS BCXOMOB, 3aMCAJICHHOIO POCTA M PA3BUTHS PACTCHHI. XO3MHCTBCHHBIH yIIEpO
MPY TPOSIBICHUU 3TOW GONE3HU BBIPAKACTCS B MOTEPE OOIBIIOrO KOJUYCCTBA KIYOHEH HA MPOTSKCHUH
BCErO CPOKa XpaHeHwWs, KoTopoe Moxer gocturats 20-30 % ot oOmieit maccel. Ca0KHOCTH OOpPBOBI C
(dy3apHO30M, 3aKTIOYACTCSA B TOM, UTO MPH3HAKK OOIE3HHU MPOSBISIOTCS THINE IO HCTCUCHHUH 2-3 MECHLICB
xpaHeHus. Dyzapro3 kaprodems pacpoCTPaHeH MOBCEMECTHO U ABISICTCSA MPHYMHON MOTEPh KapTodens
B TCUCHHC 3UMHC-BECEHHETO ce30Ha [1].

B muposoM renodonzme kaprodens OTCYTCTBYIOT COPTOBBIC M MEXKBHIOBBIC 00pasisl kKaptodenst
abCOJIFOTHO YCTOMYMBBIC K JAHHOMY natoreHy. OCOOCHHO CHIIBHO OT JAaHHOH O0JIC3HHU CTPAAAI0T BOCIPH-
HMYHUBBIC, HO LICHHBIC COPTa KapTodesl, Ka4ecTBO KIYOHEH KOTOPBIX 3HAYUTEIBHO CHIDKAECTCSA B IPO-
necce xpaHeHus. [loBBIICHHE YCTOHYHMBOCTH MEPCIEKTHBHBIX COPTOB KapTodens K ¢y3apHo3y MOKHO
OCYILECTBIIATH 32 CUET UCTIONb30BAHMS COBPEMEHHBIX METOA0B OHOTEXHOJIOTUH U KJICTOYHON OHONOTHH.

Hcnonp3oBaHue KICTOYHOH CENEKIMH LT TONYUCHHUS HOBBIX (JOPM CEIBCKOXO3IHCTBEHHO BAXKHBIX
pacTeHUH SBIACTCS ITHPOKO PACIIPOCTPAHCHHOH MPAKTHKON B KPYIHBIX KOMMEPUYCCKHX OPraHU3ALIX 1O
MPOU3BOACTBY OBoWECH U QpVKTOB BO BceM Mupe. [IpumMeHseMbie METOABI KICTOYHOH CEICKIHU MO3BO-
JSFOT B KOPOTKUH CPOK MPOH3BOIAMTE OTOOP KJICTOK, YCTOHYMBEIX K HHTEPECYIOLIEMY CEJICKTHBHOMY
daxtopy. [IpenmymecTso oThGopa B KYJABTYpPE 77 Vifro KICTOK € 33JaHHBIMHA CBOHCTBAMH JOCTUTACTCS
KICTOYHOU CEJICKIIUCH, MPU WCIONb30BAHHM B KAUECTBE CEIICKTUBHOTO arcHTa TOKCHHOB OCIKOBOH H
HEOCKOBOH HPHUPOJEI, BBIACICHHBIX W3 MATOTCHHBEIX I'pUOOB. B KIETOYHON CeNEKUIUH pacTeHUH 4acTo
HCTONB3VIOT TOKCHHEIL, MHPOAYLUpPYEMBIC (UTONATOreHHBIMU rpuOamu. Hampuwmep, QUTOTOKCHHBI,
npoAyuupyemeie rpubamu poga Fusarium (dysapueBas KUCIOTA, KyJIbMOMAPa3MUH, JTHKOMapa3MUH,
MapPTHLUHH), OBLTH UCMONB30BAHbl B KICTOYHOH CEICKIHH TOMATOB U KapTO(ENs, BBI3BIBAS CHMITOMBI,
AHAJIOTUYHBIC TPH HEMOCPSACTBEHHOM (IPsIMOM) KOHTakTe ¢ matoreHoM [2]. Ha 6000BBIX KyjabTypax
Huang Y H., Hartman G.L. gna mony4yennst OoJe3HEyCTOMUIHMBBIX (OPM HCIONB30BANTU KYIbTYPAIbHBIN
(dUIPTpaT TOKCHIeHHOTrO wmTamMma F. solani f sp. glycines [3]. OmHUM W3 TOKCHHOB, MPOXYLHPYEMBIX
rpudamu pona Fusarium, sBugeTcs QyzapreBas KUCIOTa, KOTOPas NPOSBISICT YMEPCHHYIO TOKCHYHOCTD B
OTHOIICHUH JKUBOTHBIX, HO BBI3BIBACT CHUMOTOMBI ¢y3apuosa Ha pacteHusx [4]. dyszapuesas kuciora
Oblna HCIIONB30BAaHA IS CO3JAHMS TOJCPAHTHHIX K (pyviapuoly pacteHuil Ganana (Musa acuminata),
rnaguonyca (Gladiolus communis), Tomata (Solanum lycopersicum) |5,6]. Ha ropoxe (Pisum sativum L.)
METOABI KIIETOUHOU CETICKIMH Ha YCTOWYHNBOCTD K ¢y3apro3y ObutH onvicaHsl B paborax [3,7].

Llenpto AaHHOrO HCCICAOBAHMSA SBIIOCH MPOBECACHHE M Vifro CEJICKUHMH KICTOYHBIX KYJIBTYP
KapTodens ¢ KyJIbTYPaIbHBIM (UIBTPATOM ABYX HU30IATOB rpuba Fusarium Spp. AT MOTYUCHHS HOBBIX
(OpM OTCUECTBCHHBIX COPTOB KapTodemst «Akxcop» u «HeBCkHil» ¢ MOBBHIICHHOW VCTOHYHBOCTBIO K
dyszapuosy.

Martepuansi u MeToIbI HecieA0BaHHi. QOOBCKTAMH UCCIIETOBAHNUN CITYKHITH KICTOYHBIC KYJIBTYPBI
KapTodems OTCUECTBEHHBIX COPTOB «AKcop» U «HeBckuin».

[Monyuyenne mepeuaHOi kKammycHoM KynbTypel (KK) mpoBoaunocs U3 3KCIIAHTOB 300POBBIX MPOOH-
POYHBIX PACTCHHUH, MOTYYCHHBIX M3 BEPXYIICUHBIX (AMHKATBHBIX) MEPUCTEM MOATOTOBICHHBIX CTEpPHU-
JU30BaHHBIX KIYOHEH KapTo(ens, KyIbTUBHPYEMBIX HA HUCKYCCTBCHHBIX IMHTATCIBHBIX CPElax B MOME-
IIEHAN C KOHTPOIHUPYEMBIM CBETOBBIM M TEMIIEPATYPHBIM pexxuMoM [7, 8]. Jma moiaydeHns KalTyCHBIX
KyJbpTyp KapTodeist HCop30BaHa yHUBEpcaabHas cpega Mypacure u Ckyra (MC) ¢ coaepskaHuem Bu-
TamMuHOB - 5,0 mr/i, caxapossl 30 /a1 u ropmoHoB; kuHetHHa - 0,5mr/m; BAIT — 2,0 mr/n, HYK — 0,5 mr/n.
Kannycer BeicaxkuBanucek B wamku [leTpu ¢ arapu3oBaHHON cpeloi U KYJIbTHBUPOBAINCH B TCPMOCTATE
npu noctosirHOM Temnepatype 24°C u 70%-Hoit BARKHOCTH BO3ayXa, 6e3 ocemenus [9,10].

Js monyuenust cycniensuonHon KyneTypsl (CK) u3 kamiycoB BeUICHSUTH MOPGOTCHHBIC YUACTKU H
KyJibTHBHpOoBaTH B 50 M xuakod mutarensHoU cpeapl MC ¢ mobaBieHueMm BUTaMHHOB — 5,0 Mr/m,
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kuaetuHa - 0,2 mr/m, 2,4 D - 3,0 mr/n u ruGoepemtosoit kucnotel - 0,1 mr/n/. CyCneH3ur0 KyIbTHBU-
poBaau Ha meiikepe npu pexuve 120 o6/mun npu 27+1°C Ha paccesHHOM cBeTy 10 4 — 6 Mecsues u
MOJYYaId AKTHBHO PACTYINYIO CYCIICH3HOHHYIO KyIbTypy. CyOKYIBTUBHPOBAHUE CYCTICH3HOHHBIX KIICTOK
MPOBOTUIH Yepe3 7 CYTOK.

[TonGop ycnoewuii nis NpoOBEACHUS KICTOUHOM CENCKLUUHU € UCHONb30BAHHEM KYIbTYPAIBHOTO (HHIb-
Tpara rpuboB poaa Fusarium solani

Hnsa momyueHus KyabTypamsHOro ¢unsTpara rpudos poga ¢ysapuymM, (uronaroreHHbidl rpud
Fusarium sp. seipammBanu Ha dawmkax [letpu co cpemoit Yaneka (15 r/a rmokoser, 2 r/n NaNOs, 1 r/n
KH,PO,, 0.5 r/n MgSO,, 0.5 r/n KCI, 20 r/n arap-arapa) B T¢ucHue 7 AHCH NPy KOMHATHOH TEMIICPATyPE.
Hna nogaeneHus OaktepuansHoU (Iopsl B cpeay nodaemsun xmopamdenukon B konuentpanuu 0.05 /i
BuaoByro npHHAANEC:KHOCTh Tprda MOATBEPKAATH MUKPOCKONHUPOBAHUEM KYJBTYPHl B KAIUIC BOJBI MPH
40-xpaTHOM yBeamdIcHUH. g HApaGOTKH KyIbTYpaabHOro (UIbTpaTra BO3AVIIHBIA MHLEIHNH U CHOPSI,
MOJYYCHHBIC HA TBEPAOH NMUTATEIBHOM Cpeae, MEPEHOCUIN CTEPHIIBHON NETICH B XKUAKYIO cpeay Yaneka
(15 v/n raroxosser, 2 t/m NaNOs, 1 o/n KH,PO,, 0.5 /n MgS0O,, 0.5 r/n KCl) u uakyOupoBanu B TCUCHHE
2 uemenwr mpu 22-24°C ¢ mepememmBanueM. [lonyueHHBIH KynbTypanbHbIH (HIBTpAT, coOaCp AL
MULICTHN U CYCIICH3HIO CIIOP, OYHIIATN OT MULETHS (PUIBTPOBAHHEM YEPE3 CTCPHIBHYIO MAPIIIO, a 3aTeM
VAQSUTA CIIOPBI U JPYTHE BO3MOKHBIC MPHUMECH ¢ MOMOINBIO (QUIBTPOB ¢ AuameTpoM mop 0.45 M.
CTepUIBHOCTh KYJIBTYPANBHOTO (PUIBTPATa NPOBEPSIH MOCCBOM HA TBEPAYID NUTATCIBHYIO CPEay
Yancxka [11, 12].

B ocHOBE KIIETOUHOM CENECKIUH HCIIONb30BANH MPUHLMIT 0TOOPA TCHETHYCCKH H3MECHCHHBIX KICTOK B
MIPUCYTCTBHH CEJIEKTHBHOIO arcHTa W MOCIEAVIOmeH pereHeparmu u3 HUX pacrenuit [13,14]. dua mpo-
BCACHUS KICTOUHOH CENCKIHMH HAa YVCTOHYMBOCTH K (hy3apro3y B CYCIEH3HOHHOH KyIbTYpe Kaprodems
HCTONB30BATN Pa3IMYHbIC KOHLCHTPALMHM KYIbTypamsHOTO ¢umerpata Tpubos poma Fusarium sp.,
KOTOpBIC A00ABISAIUCh B kHAKYI0 mmuTareapHyio MC cpeny. OLEHKY BIUSHHS Pa3HBIX KOHIICHTPALIH
CTpecc-arcHTa Ha POCT KIETOK NMPOBOJWIN IO CPABHCHHIO ¢ KOHTposeM. KylbTHBHpOBaHHE CYCICH-
3HOHHOW KYJBTYPBI B CTPECCOBBIX VCIOBHAX MPOBOIMIH MO KIACCHUCCKOW CTYNCHYATOH CXEME: KYJIbTH-
BHUPOBAHHC KJIETOK B HCCCIEKTHBHBIX VCIOBHAX (14 CYTOK), KyIbTHBHPOBAHHE KJICTOK B CCJICKTHBHBIX
vernoBUAX (2 cyOKyIBTHBHPOBAHHUS C MEPUOAOM 7 CYTOK); MEPEHOC KIETOK B HECCICKTHBHBIC YCIOBHS
(14 cyTOK); IEPEHOC KJICTOK B CEJACKTUBHBIC YCI0BUs (2 CyOKyIpTHBHpOBaHHS MO 7 ¢yTOK). Knetounyro
CCNCKIMIO MPOBOAWIN CIOCOOOM MPsIMON (TMIO3UTHBHOM) CEACKIMH, MPH KOTOPOH BBIKUBACT JIMIIb
OIPEACICHHBIN UCKOMBIA MYTaHTHBIN TUIT KJIETOK.

PesyabTaThl HCCIEq0BaAHMI H HX 00CYKIEHHE

Jns nomay4eHus KyIbTYPhl KICTOK, CIOCOOHBIX K MOP(OreHe3y, UCTIONB30BAHbl JIUCThSI H YCPCHKH
MPOOHPOYHBIX pacTeHUH KapTodens U noaoOpaHbl VCIOBHS UX KyIbTHBUpOBaHu. M3 sxcnnanToB, mome-
LICHHBIX Ha muTaTenbHyio cpeay MC-3 nms kamiycorenesa, coaepxkainyrwo 2,4-D 5 mr/mn u paznudnsie
KOHIIGHTPALMH FOPMOHOB H BUTAMHHOB, 063 OCBEIICHHUS, TIPH MOCTOSHHOM Temmeparype 26 °C, B TeueHHe
10-15 cyTOK, MOAYUEHEI IEPBUYHBIC KAIYCHBIE KYIbTYphl. Hanbomee akTHBHBIA POCT KAJLUTyCHBIX KIICTOK
otMeueH Ha cpege MC-3 y oboux copros kaprodens. Kamnycel Beicaxknsanu B yamku [letpu ¢ arapu-
30BaHHOH CPeJOil M KyJIbTHBHPOBAIM TPH MOCTOSHHOM Temmepatype 26°C B teuenue 14-16 cyTok, 6e3
oceemieHUd. CyOKyNMbTHBUPOBAHHE KALIYCHBIX KYIBTYP TNPOBOAMIH B TCUYCHHE 2-3 MECALCB Ucpe3
5 cyTok. B mponecce cyOxynpTHBHpOBaHI OTOMPAIN KIETKH, CIOCOOHBIE K PETeHEPALH PACTCHHH.

Jns monyueHUs CYCHEH3MOHHOW KYMBTYPH W3 KaIIYCOB BBIWICHATH MOP(QOTCHHBIC VYACTKH H
KyJIbTHBHPOBATH B 50 M1 kuaAKkod murarenbHOU cpeasl MC ¢ noOaBicHHEM KHHETHHA W THOOEPEIOBOM
xuciotel. CyCTeH3HIO KyIbTHBUPOBAIN HA Ieiikepe mpH pexmme 120 o6/mun npu 27+1°C Ha paccesH-
HOM CBETY H 4epe3 4-6 MecqueB MoIyyald akTHBHO PACTYIIVIO, MEIKO arperHpOBaHHYIO, MOpdOnoru-
YECKH OJHOPOAHYIO CYCIEH3HOHHYIO KYIBTYPY, OOpa3OBaHHYIO M3 KJICTOK MEPHCTEMOHAHOTO THIIA C
IUTOTHOW LIUTOIUIA3MONW M TOHKOH KIeTOYHOH creHKoH. CyOKyJIbTHBHPOBAHUE CYCIICH3MOHHBIX KIICTOK
MIPOBOAWIN Yepe3 7 CYTOK - I VBEIMUEHHUS KOIMYECTBA KIETOK M TOBBIINEHUSA TEHETHUYSCKOTO Pa3HO-
oOpasus. B ocHOBe KIETOUHON CENEKIMN HCTIONABb30BaH MPUHLMIT 0TOOpA TCHETHYCCKH H3MCHEHHBIX KITC-
TOK B IPHUCYTCTBHUH CEJIEKTHBHOTO arc¢HTa W MOCICAYIOIEH pereHepayu u3 Hux pacternd. Kierodnyro
cenexuuro Ha kamtycHbIX (KK) n cycnensnonnsix kyasrypax (CK) kaprodens ocyimecTBIsUTH HO3TAITHO C
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HCTONB30BaHUEM ABYX H307aTOB rpudos Ne0166 m NeOl167 poma Fusarium solani B kauecTBe ce-
JACKTUBHOTO (haxTopa.

Knerounas cenekuus Ha KaJJIycHbIX KyJbTypax. Ha mepBoMm stane nms momyyeHHs1 PEe3HCTCHT-
HBIX KaITYCOB HCIOJB30BAH CEICKTUBHBIC CPEABl € MOCTCIICHHO MOBBIMIAIOMICHCS KOHLCHTPALTUCH
cenekruBHOro gaxropa no cxeme: MC — KK + 5%K®, MC — KK + 10%K®, MC — KK + 20%K®,
MC — KK + 30%K®, MC — KK + 40%K®, MC — KK + 50%K®. Kannyce Beipaiusaniu B TeucHue 1 -
3 Mecsues, AN MONMHOW SIUMHHAILTMHM YYBCTBUTCIBHBIX KICTOK KAILTYCa, TaK KaK AOCTYI CEICKTHBHOIO
(hakTopa BHYTPh KaJIYCHBIX HHOKYIIOMOB 3aTpyaHeH. OLEHKY VCTOHUUBOCTH KapTOdEns HCCICAYEMbIX
coproB k K® m3onaroe rpuba Fusarium solani mpoBOAMIM MO MPOLECHTY BBDKUBACMOCTU KALIYCHBIX
KICTOK. DKCIICPUMEHTATBHEIC AAHHBIE IO BIMSHUIO KyJIbTYPATBHOTO (HIbTpaTa HW30IATOB rpubda
Fusarium solani Ne 0166 u Ne 0167 Ha pocT KalTycHOM KyJIbTYypHl KapTodels COpToB «AKCOp» Hpea-
cTaBJIeHBI B Ta0muue 1 u 2.

Ta6muia 1 — Biusrme KO mwsonsra rpuba Fusarium solani Ne 0166 Ha pocT KalTyCHBIX KIIETOK KapToderst copta « AKcopy

7 IeHb 14 neHb 21 menn 28 IeHb
Bapuant Macca pocT Macca poct Macca pocT Macca pocT
Kajyca, Kajmyca, Karyca, Kayyca, Kajmyca, Kajmyca, Kajmyca, Kajmyca,

MT/MIT % MT/MIT % MT/MIT % MT/MIT %

Konrpomnn 0,374 100 0,374 100 0,404 108 0,452 120
10%KD 0,388 100 0,368 98 0,365 94 0,369 95
20%KD 0,338 100 0,368 98 0,365 94 0,369 95
30%Kd 0,339 100 0,263 78 0,284 84 0,271 80
40%KD 0,311 100 0,133 43 0,167 54 0,096 31
50%Kd 0,330 100 0,122 37 0,095 29 0,042 13

Ta6muia 2 — Biustrme KO uzonsta rpuba Ne 0167 Ha pocT KalUTyCHBIX KIETOK KapTodelrst copTa « AKCopy

7 IeHb 14 neHb 21 meHb 28 IeHb
Bapuant Macca pocT Macca poct Macca poct Macca poct
Kajyca, Kayjryca, Kayjryca, Karyca, Kajyca, Karyca, Kayyca, Kajyca,
MT/MIT % MT/MIT % MT/MIT MT/MIT MT/MIT MT/MIT
Konrpomnn 0,372 100 0,374 100 0,400 107 0,409 110
10%KD 0,380 100 0,361 95 0,357 94 0,364 96
20%KD 0,298 100 0,289 97 0,253 85 0,232 78
30%Kd 0,313 100 0,212 68 0,159 51 0,122 39
40%KD 0,297 100 0,098 33 0,086 29 0,083 28
50%Kd 0,359 100 0,104 29 0,078 22 0,032 9

Kak BugHO 13 maHHBIX, MPEACTABICHHBIX B Ta0muue | u 2, A9 KalUTyCHBIX KYJIBTYP COpTa «AKCOp»
ucnonb3oBanne K® uzomaros Ne 0166 u Ne 0167 B Huzkux koHueHtpanuax (10% u 20%), npakridecku
HE CHIDKATIO POCT KALIYCOB A0 KOHIA IKCIICPUMEHTA, YTO MOXKET CBHUACTEIBCTBOBATD O TOM, YTO JAHHBIC
koHueHTpaimu K® He ABIAIOTCS TOKCHUHBIMHU JUIS KaXTYCHBIX KyJbTyp Hccaeayemoro copra. [losbr-
menne % xouueHrpaiuun K® rpuba oboux u30/s110B 10 30% 1 00j1€€ OpPOLCHTOB, MPUBOAWIO K CHHU-
JKCHHIO POCTA KAJUIYCHBIX KIETOK. JHAYUTEIBHOC VIHETCHHEC POCTA KATYCHOH KyIbTYphl Kaprodens
copra «AKCOp» OTMEUCHO HPH KYJIBTHBHPOBAHUM Ha cpeiax, coxepxamux ot 40% u Bble, H307IITa
Ne 0166. BuzyanpHOe TOpMOJKEHHE pOCTa KALTYCOB Ha cpejax, comepkamux K@ Ne 0167, Berssieno npu
30% K® u e,

Takum 06pazom, MOKHO 3aka04IuTh, uT0 K® m3omsara rpuda Ne 0167 nposiiser 0071€¢ TOKCHYIHOS
JCUCTBUC HA KIECTKU KALTYCHBIX KYIbTVp copTa «Akcop», ueM K@ msomara rpuda Ne 0166. Ha ocHose
MOJYYCHHBIX JAHHBIX, JATbHCHINYIO pabOTy MO CENCKUHMH HAnbOnee YCTOHYUBBIX KaTYCHBIX KYIBTYP
copra «Akcop» kK y3apHO3y MPOBOIAHMIN HA CPEAAX C ONTUMAIbHBIMH KOoHUCHTpamsvu K@ wmzomara
rputa Ne 0166 - 40%, K® uzonsra rpuda Ne 0167 — 30%. IomyueHHbIE MOCIE KyIbTHBHPOBAHUS KAJLIY-
CBI BRICJKUBAIH HA CPEAY LT HHULHALINN PETCHEPALHH.
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Ot0op ycTOoHUMBBIX K OBYM H30JsATaM rpuda Fusarium solani xamnycos copta «Hesckuit», mpo-
BOJWIN TAKKC HA OCHOBE JAHHBIX, MOJYUYCHHBIX NPU KYJIbTHBHPOBAHMHM Ha CpeJax € PasHBIM COOCP-
JKAHHEM KYIbTypaipHOro (umprpara mzonaros rpudba Fusarium solani. Ne 0166 u Ne 0167, u mpen-
CTaBJICHHBIX B TaOauLE 3 U 4.

Tabmma 3 — Bmsirme KO wzonsara rpuba Fusarium solani Ne 0166 Ha pocT KalTyCHBIX KIIETOK KapTodens copra « HeBckuin

7 eHb 14 nenn 21 neHn 28 nieHb
Bapuant Macca poct Macca poct Macca poct Macca pocT
Kayyca, Karyca, Kajmyca, Kayyca, Kajmyca, Karyca, Kajmyca, Kajmyca,

MT/MIT % MT/MIT % MI/MIT % MT/MIT %

Konrpomnn 0,439 100 0,482 110 0,504 115 0,482 110
10%KdO 0,405 100 0,384 95 0,380 94 0,384 95
20%KD 0,398 100 0,386 97 0,338 85 0,318 80
30%Kd 0,323 100 0,219 68 0,164 51 0,145 45
40%KD 0,357 100 0,117 33 0,103 29 0,089 25
50%K® 0,390 100 0,113 29 0,046 12 0,019 5

Tabmma 4 — Bmsirme KO wzonsara rpuba Fusarium solani Ne 0167 Ha pocT KallTyCHBIX KIIETOK KapTodens copra « HeBckuin

7 IeHb 14 nemn 21 meHb 28 IeHb
Bapuant Macca pocT Macca poct Macca poct Macca poct
Kajmyca, Kajryca, Kajyca, Karyca, Kajryca, Kajyca, Kajmyca, Kayyca,
MT/MIT % MT/MIT % MT/MIT % MT/MIT %
Konrpomnn 0,377 100 0,414 110 0,414 110% 0,414 110
10%KD 0,365 100 0,350 96 0,346 95 0,350 96
20%KD 0,318 100 0,308 97 0,302 95 0,273 86
30%Kd 0,299 100 0,191 64 0,146 49 0,116 39
40%KD 0,312 100 0,090 29 0,056 18 0,078 5
50%Kd 0,285 100 0,054 19 0,014 5 - -

B xoae npoBeacHUs 3KCIEPHMEHTA VCTAHOBICHO, YTO MPH HCIONB30BAHUHM HU3KUX KOHIICHTPALMI
(10% u 20%) K® uzonaror rpuda Ne0166 u Ne0167 y kammycHeIx kyabTyp copra «HeBckuit», Tak xe Kak
UV KAUTYCHBIX KYJIBTYP COPTA «AKCOP», HETATUBHOTO TOKCHYCCKOro 3ddexra KO He BrisBicHO. 3HAUM-
TENBHOE CHIDKCHHUE MTPUPOCTA KAJTyCHOM Macchl copta «HeBckuit» 0TMEHanocs npH Ky IbTHBHPOBAHUH HA
cpeae ¢ 30% conepxannem KO kak mzomara rpuda Ne 0166, tak u K@ kax uzomsara rpuda Ne 0167. [pu
kynetueupoBannu KK Ha cpenax, cogeprkammx K® kaxaoro uz uzonaros ot 40 % u BbIIE, OTMEUYCHO
KPHUTHYECKOE CHIDKCHHE POCTa KAIIYCOB BILUIOTH IO OTMHPAaHHS KICTOK. Takum 0o0pa3oM, KICTOUHYIO
CENEKIHI0 KATTYCHBIX Ki1eTok copra «Hesckuin» nposoaman npu 30% coxepxannu K@ nsonsara rpudos
Ne 0166 u Ne 0167. IlonyueHHsle mocne KyJIbTHBHPOBAHMS KAJUTyChl BBICAXKMBAIN Ha CPEAY AN MHH-
LHALMN PErCHEPALHH.

KnetouHast cejekuusi Ha CyCHeH3HOHHBIX KyJabTypax. JIIs BBIOCICHHS YCTOHYMBBEIX KJICTOK
kaptodens k KO uzonsros marorerna Ne0166 u Ne0167 CK BoraepxkuBanu B :xkugkout cpene MC B TeucHue
48 bacoB B MNPHUCYTCTBHH CENCKTHBHOrO arcHra mo ciaeayromed cxeme: MC — CK + 10%K®,
MC — CK + 20%Kd, MC — CK + 30%K®d, MC — CK + 40%K®, MC— CK + 50%K®,
MC — CK + 60%K®, ana momydyeHHsS PE3UCTCHTHBIX KICTOK. 3aT€M KICTKH PECYCICHAUPOBATH B
aMHHOKHCIOTHOU cpeae AA, BRICEBAITM HA arapH30BaHHYIO HECENCKTHBHYIO cpeny MC, KynbTHBHPOBAIH
B TCUCHHE 4 - 5-TH CYTOK M OTOMPATIH PACTYLIUE KOJIOHUH KICTOK.

Onenky yeroiiunBoctd CK kapTodens nccmexyeMbeix COPTOB K ABYM H3omsiTaM rpuda Fusarium
Solani MPOBOJWIN TO TPOLEHTY BBLKUBACMOCTH CYCIICH3HOHHEIX KIETOK. B cOOTBETCTBHM € 3KCITe-
PHUMCHTATIBHBIMH JAHHBIMH, NPEACTABICHHBIMU B Tabnuue 5 u 6, npupoct CK xaptodens copra «Akcop»
OBLT 3HAYUTEIBHO HUKE HA cpeae ¢ cogepskanuem 40% K® oboux uzonstos rpuba Fusarium solani mo
CPaBHCHHIO C KOHTPOIICM.
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Ta6mmra 5 — Biustrme KO mzomata rpuda Ne 0166 Ha pocT CyCIIeH3MOHHBIX KIETOK KapToders copTa « AKCopy

14 nemn 28 IeHb 42 nmeHb 56 neHb
BapuanT Macca poct Macca poct Macca poct Macca poct
Kairyca, Kayca, Kayca, Kayca, Kayca, Kairyca, Kairyca, Kayca,
MI/MII % MI/MIT % MI/MII % MI/MII %
Kontpons 0,444 100 0,528 118 0,471 106 0,255 57
10%KO 0,269 100 0,197 73 0,380 141 0,216 80
20%KO 0,397 100 0,120 30 0,482 121 0,235 59
30%KD 0,289 100 0,131 45 0,312 107 0,169 58
40%KO 0,253 100 0,175 62 0,200 79 0,065 25
50%KD 0,211 100 0,062 29 0,079 37 0,026 12
60%KD 0,305 100 0,051 16 0,025 8 0,025 8
Ta6mma 6 — Biustrme KO mzomsata rpuda Ne 0167 Ha pocT CyCIIeH3MOHHBIX KIETOK KapToders copTa « AKCopy
14 neHb 28 IeHb 42 nmeHb 56 neHb
BapuanT Macca poct Macca poct Macca poct Macca pocT
Kamryca, Kayca, Kayca, Kamryca, Kayca, Kairyca, Kayca, xamyca, %
MI/MIT % MI/MIT % MI/MII % MI/MIT
Kountponp 0,325 100 0,330 101 0,315 96 0,315 96
10%KD 0,235 100 0,163 69 0,345 146 0,181 77
20%KD 0,269 100 0,111 41 0,291 108 0,227 84
30%KoD 0,305 100 0,401 131 0,378 123 0,239 78
40%KD 0,335 100 0,431 128 0,311 92 0,167 50
50%KD 0,255 100 0,351 137 0,094 36 0,076 30
60%KD 0,255 100 0,351 137 0,094 36 0,026 10

[lo manHBIM, MOMYYCHHBIM B XOJC MPOBEACHUS SKCIICPUMEHTA, HEBBICOKOC MPOLICHTHOE COACPKAHNE
K® o6oux mzomsaros (10% - 20%) okazpiBano crumynupyiomiee acicraue Ha poct CK kaprodens copra
«AKCop», Toraa kak nossimeHue coaepskanus KO no 50% B cnydae ¢ uzomsrom rpuda Ne 0166 u 1o 60%
ot m3omara rpuda Ne 0167, npuBoauno Kk MakcuManbHO peskomy cHkeHuo npupocta CK. Ucxons uz
aHanm3a KCICPUMEHTATIBHBIX JAHHBIX, AV HOMYUCHHS PACTCHUH-PETCHEPAHTOB CEJICKTUBHEIX HA YCTOU-
quBOCTh K (¢y3apuosy u3 CK kaprodens copra «Axcop» otOupann CK, KyJIbTUBHpYEMBIC Ha CpEaax C
30% conepxanuem K® uzomnara rpuda Ne0166 u 40% conepkannem K® wzomara rpuda Ne0167.

Hna cenexpm yerorunebix CK kaprodens copra «Hesckuii» Ha cpenax, coaepxkamux K@ uccrie-
JYEMBIX M30/ISTOB rpuba, Mo MOIYUCHHBIM SKCICPUMEHTAIBHBIM JaHHBIM (Ta0nuua 7, 8), Oblu BEIOpaHbI
unbie kouueHTparuu K@, vem qis CK copra «Akcop». Bbuto yCTaHOBICHO HECKOIBKO CTHMYIHPYOIICS
naeiicreue Ha poct CK kaprodens copra «Hesckuity mampix 103 K@ 10 - 20% wuzonsra rpuda Ne 0166 u
10 - 30% K® wuzomsra rpudba Ne 0167. Ilpu srom, ormeucHo, uto kyjasruBupoBanne CK Ha cpenmax,
cogepxkamux 30 - 50% K® m3omara rpuda Ne 0166 okasriBano noaapmisomee BIUSHAC HA POCT KYIBTYPhI
CK, HO HE NPUBOIUIO K NETATBHOMY HUCXOXy, Kak B ciydae ¢ 60% coaepikannem K@ obonx m3omaros.
Takum obpazom, cenekumo CK kaprodens copra «Hesckuii» mpoBoawin Ha cpeaax ¢ coaepxkanuem 40%
K® nns xaxporo nzomira.

Jna monmydyeHms1 pacteHUH-percHepanTos U3 cenekruposanHelx CK kaprodemns copros «Axcop» u
«HeBCckuit», BEDKHMBIIME H COXPAHUBIIHAE CHOCOOHOCTh K MOPGOreHe3y CYCHCH3HOHHBIC KIETKH,
MCPEHOCHITH HA HECEICKTUBHYIO arapi30BaHHyI0 nutaTenbHyio cpeny MC misg uaaykimn Mopdoresesa u
pereHepanym.
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Tabmmia 7 — Brusirme KO mzonsara rpuda Ne 0166 Ha pocT cyCIeH3MOHHBIX KIIeTOK KapToderns copra « HeBckuin

14 nenn 28 neHb 42 neHb 56 neHb
Bapuant Macca poct Macca poct Macca poct Macca poct
Karyca, Kayyca, Kayjryca, Kayyca, Kajmyca, Karyca, Kayyca, Kajmyca,

MT/MIT % MT/MIT % MT/MIT % MT/MTT %
Konrpomnn 0,196 100 0,945 482 0,154 78 0,119 60
10%KdO 0,131 100 0,937 715 0,040 30 0,120 92
20%KD 0,162 100 0,945 583 0,077 47 0,129 79
30%Kd 0,199 100 0,900 452 0,060 30 0,095 48
40%KD 0,209 100 0,880 421 0,030 14 0,092 44
50%K® 0,120 100 0,740 616 0,017 14 0,030 25
60%KD 0,129 100 0,611 473 0,031 14 - -

Ta6mmia 8 — Brusirme KO mzonsara rpuda Ne 0167 Ha pocT cyCIeH3MOHHBIX KIIeTOK KapToderns copta « HeBckuin

14 nemn 28 IeHb 42 nmeHb 56 neHb
Bapuant Macca poct Macca pocT Macca poct Macca poct
Karyca, Kayyca, Kayyca, Kajmyca, Kayyca, Karyca, Kayjryca, Kajyca,
MT/MIT % MT/MIT % MT/MIT % MT/MTT %
Konrpomnn 0,142 100 0,940 661 0,166 116 0,155 109
10%KD 0,137 100 0,925 675 0,109 79 0,137 100
20%KD 0,113 100 0,751 664 0,093 82 0,109 96
30%Kd 0,109 100 0,523 479 0,065 59 0,100 91
40%KD 0,117 100 0,509 435 0,031 28 0,039 33
50%Kd 0,110 100% 0,449 408% 0,016 14% 0,009 8%
60%KD 0,119 100% 0,440 369% 0,012 10% - -

3axmrouenne. B mporecce uccaenoBaHUA MPOBEACH HOAOOP YCIOBHH AN KICTOYHOW CENCKLUH
kaprodens copros «Axcop» u «Hesckuit». [lomyueHsl cyCHEH3NOHHBIC U KAIYCHBIE KYJIBTYPHI KapToO-
¢ens 0o0OUX COPTOB, CENEKTHBHBIC MO VCTOMYHMBOCTH K KyJbTypanbHOMY (uibtpary rpuba Fusarium
solani. YCTaHOBIEHO, YTO ISl KAILTYCHBIX KVJIBTYP Kaptodens copta «Akcop» ONTHMAIBHOE COACP-
skanne cenektuBHoro arcHra K@ wmzonmara Ne 0166 rpuda cocrasiser 40% u 30% K® wmzonmara rpuda
Ne 0167, nna copra «Hesckuit» - 30% K@ wmzonara rpuda Ne 0166 u Ne 0167. lnga cycrneH3HOHHOM
KyJbpTypbl Kaprodens copra «AKCOop» O0TOOP YCTOMUYMBBHIX KJICTOK HAHOO/CEC YCHCITHO MPOBOAUTCS MPH
30% coxepxkanun K® uzomsara rpuda Ne 0166 u 40% K® uzonsra rpuda Ne 0167 B cpene, mist copra
«Hesckuit»y - 30% K@ uzomsra rpuda 0166 u 40%K® uzomsta rpuda 0167. B pesynbrate KIeTOUHOM
cenexuuy ¢ K® msomaramu rpuda Ne 0166 m Ne 0167 momydeHBI KYABTYPHl KICTOK € MOBBIIICHHOH
yeroiunBocThio kK KO rpuba Fusarium solani xotoprie OyayT UCIOMB30BaHBL A1 MONYUCHHS PACTCHUH
HOBBIX JIMHUH cOpTOB KapTodenst «Akcop» u «Hepckuii».
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KAPTONITHIH KJETKAJIBIK KYJIbTYPACBIHA Fusarium solani CAHBIPAYK¥JIAFBIHBIH
KYJbTYPAJBI CY3IHAICIMEH in vitro 'KAFJAUBIHAA CEJEKIIUAA

H. II. Manaxosa, JI. JI. Famesa, A. Xaceiin, A. A. Kamesa, b. K. Tezekoaena, 3. P. MaanneBa
M. O. AHTXO0XKHH aTRIHIAFBI MOJICKY IATBIK OHOJIOTHS YKOHC OHOXHMES HHCTHTYTHI, AMarsr, Kazakcran

Tipek ce3mep: Kaprom, in Vitro ©CKEH KICTKANAp, KICTKANBIK CENCKUUS, Fusarium solani KyIbTypajabl
(unbTpar.

AnHoTtanmmst. KapronTslH OTaHABIK COPTTAPHIHEIH, aK 3¢H Ay PYJapbIHA TOIMILIITI KOFAPhI )KaHA JIHHISIAPbIH
aiy YIIiH KapTONTBIH «AKCOp» jkoHe «HEBCKHI» COPTTAPHIHBIH KAIYCTHIK XKOHE CYCIHCH3HSUIBIK KyIbTypalapblHA
KJIICTKANBIK CENCKUMS KYPrizinai. Fusarium solani CaHBIPAyKYJIAFBIHBIH €Ki H30JTHIHBIH Nol066 skome Nol067
KyJIBTY PAAbl CY3iHAICI anbrHAbl. KapTonmThlH KICTKANBIK KyJIbTypajapbiHa Fusarium solani caHBIPAYKYJIAFbIHBIH
KyJIBTY PAAbl CY31HAICIMEH CEJCKIH JKYPTri3y KOJAAphl KapacTeIpsuiasl. KapronTeiH «Axcop» koHe «Hesckuiny
OTaHIBIK COPTTAPBIHBIH KICTKAIBIK KYyJIbTYPAJapbl (KaJIyCThIK SKOHE CYCHCH3ISUIBIK) aXbIHABL. OpOip KyJIbTypaasl
CY3IHAIHIH CEeJCKTHBTI OCJICEHIUNTIHE KICTKAJNBIK KyJIbTYPAaHBIH 6CYiHE COolKec Oaramay >Kyprisiummi. 3eprremmin
OTBHIPFAH CAHBIPAYKYJIAKTHIH 9pOIp M30JLITHIHBIH, KYJIbTYPAJIbI CY3IHIICIHIH CEICKTHUBTI OPTAAAFhl THIM/I MPOICHT-
TiK Memmuepi Oenrini 60xasl. CaHBIPAYKYIAKTHIH H30ATHIHBIH TYPIHE COMKEC KAPTOMTHIH SpOip COPTHIHBIH KICTKA-
JIBIK Ky TBTYPACHIHA KYIBTYPAIIbl CY3iHAIHIH IICKTI MEIMCP] AaHBIKTAIABL. KICTKATBIK CEMeKIus omiciMeH Fusarium
solani canpipayKyaarbHEIH Ne1066 xone Nol067 M30ATTaphIHBIH, KYJIBTYPAAsl CY3iHAUICpIMEH 6cipy OapbhIChIHAA
KapTONTHIH €Ki COPTHIHBIH Fusarium solani KyJIbTYpanabl CY3iHIAUICPIHE TO3IMLMTI »KOFAapbl KAJIYCTHIK KOHE
CYCICH3HSUIBIK KYJIBTYPAIApPhI AITBIHIBL.

Hocmynuna 10.02.2016 2.
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