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OBIIAA XAPAKTEPUCTUKA PABOTbBI

AKTYaJIbHOCTHh TeMbl JHCCePTANMH. MUKPOCKOMMYECKUE TPUOBI —
HEOTHEMJIEMBIIi KOMIIOHEHT Ha3eMHBIX dkocucteM. OHHM  BCTpedaroTcs B
IKCTpeMabHBIX ycstoBusx oourtanus (R.Turnau, 1988;), mpu BEICOKHX TeMIiepaTypax
(B.X. bunan, 1979; JL.I'. JlormHoBa, 1966), npu HH3KUX TemmepaTypax (A.A.
Nmimenenxnii, 1984; C.II. JIsax, 1981), Bo npmax ApPKTUKH, BBICOKHUX CIOSX
atMocdepsl, B punochepe v SHAOTKAHAX PACTEHUHN U T.A.

Cpean HHUX 0c000€ TOJIOKEHHE 3aHMMAlOT TaK Has3blBaeéMble SHAO(DUTHBIC
rudaibHble TPUOBI, OOWTAIONIME BO BHYTPEHHUX OpraHax BBICIIMX PACTECHUHU.
DHIopUTHBIE TPUOBI HAXOMITCS B CUMOMOTHYECKOW acCCONMAIMHM C Pa3TUYHBIMU
BUJAMU pACTEHUW, HE BBI3bIBAS MPU OTOM HHKAKMX BHEIIHUX TMPU3HAKOB
MOBPEKICHUN W 3apakeHus. Mexay SHIODUTHBIMH TpUOAaMHU H  BBICIIAMH
PaCTCHUSAMH DBOJIFOIIMOHHO CJIOKHUIUCh MYTYaJIMCTUUCCKHAE B3aUMOOTHOIICHHMS, TIPH
ATOM pacTeHHs 00ECTeYMBAIOT IpuO NMUTAHUEM M CTaOUJILHOM Cpesioil oOWTaHWS.
DHI0PUTBI CO CBOCH CTOPOHBI BBIACISIOT PA3JIMYHBIC META0OJUTHI, BIIUSIONIUC
MOJIO)KUTEIILHO Ha JKU3Hb U (PYHKIIMOHUPOBAHHUE PACTCHUS. ACCOIMAIMS «IHIODHUT -
pacTeHue» MPEICTaBIIsET IPEKPacHyIo MOJIEIb LTSI UCCJIeI0BaHUS
dbyHIIaMeHTanbHBIX TpoOsieM cuMOuo3a. B cBA3M ¢ ATUM HccleoBaHUE CHCTEMBbI
OHIOPUT - pacTEHUE» B MAIIOM3YUYEHHBIX PETMOHAX 3€MHOr0 Iiapa Mpe/CTaBIseT
O0COOBI Hay4YHbIH M TPAKTUUYECKUN HUHTEpEC [JIsi TMOHUMAHHS CHUMOMOTHYECKOTO
CKJIaZla B3aMMOOTHOIIEHUH MEXIy MHKPO- M MAaKpOOPTaHU3MaMu B Pa3IUYHBIX
KJIUMATUYECKUX TPUPOIAHBIX ycioBHUsX. KpoMe Toro, BbISIBIEHHE HOBBIX BHIOB
SHIO0(PUTHBIX TPHOOB BHECET 3HAYMTEIBHBIN BKJIAJ B H3yYeHHE OHOJIOTHYECKOTO
pazHooOpa3usi MHUKPOCKOIUYECKHX TPUOOB, a TakKe B TMOJyUYECHHE MPOIYIICHTOB
HOBBIX OHMOJIOTMYECKH AKTHUBHBIX COCAMHEHWH i1 TNPUMEHEHUs UX B
CEIBCKOXO3IMCTBEHHOW OHMOTEXHOJIOTHH U (DapMaKOJIOTHH.

B nocnennue roapl BHUMaHUE YYEHBIX BCETO MUpa MPUBIICKAIOT BbIIEISIEMbIC
SHAOPUTHBIMA TpuOaMu OHMOJIOTMUECKH AaKTUBHBIC COCIUHCHHS (aJIKAJIOMIBI,
AProagKaIonbl), KOTOPhIE CTAHOBATCS HE3aMEHUMBIMH TSI JICYCHHS Psa OMACHBIX
3a0oseBaHmil YemoBeka, B ToM uncie tyoepkynesa, CIIMIA u apyrux.

KoIpreizcran npencraBiser coO00N MalOM3y4YeHHBIM PETHOH 3€MHOTO Iapa B
OTHOIICHUH MHUKPOOHMOIOTHYECKOTO, B TOM YHCIIE MHKOJIOTHYECKOTO Pa3HOOOpa3usl.
B npupone Keipreizctana cocpeioToueHsl 00Jibiie 22 pa3indHbIX 3KOCUCTEM, CPEAN
HUX BBICOKOTOPHBIC QIBIHICKAE Jyra, BBICOKOTOPHBIC CTEMH, BBICOKOTOPHBIC
MyCTBHIHU, TOPHBIE 03€pa U PEKH, apUOBbIC, TYTalHbIC U IIMPOKOINCTBEHHBIC JIeca U
T.J. DTH SKOCHUCTEMBI SIBISIOTCA MECTOOOUTAHWEM JUIsl Pa3IMYHBIX BUOB BBICIIIAX
pacTeHWil M acCCOIMHPOBAHHBIX C HUMHU SHAOPUTHBIX TpUOOB, OMOpasHOOOpasme,
OKOJIOTHSI U OMOJIOTHS KOTOPBIX OCTAIOTCS MPAKTHYECKN HE M3y4eHHBIMH. BmecTe ¢



TEM, LEIecCO00pa3sHOCTh MOMCKAa HOBBIX IITAMMOB OJHIO(PUTHBIX TIpUOOB, KaK
MCTOYHHUKOB HOBBIX OHOJIOTMYECKHM AaKTHUBHBIX COEJUHEHUM, OCTaeTCsl Hay4HO
HEOOOCHOBAaHHON M MOYTH HEM3YUYEHHOM, YTO OMNEpEAENIAeT aKTyaJbHOCTh JAaHHBIX
HCCIIEIOBAHUM.

CBsi3b TeMbI JHCCEPTALMH C HAYYHBIMHM NporpamMmamu. PaboTta BbINIOJIHEHA
B pamkax HayuHoro mpoekra: «International Cooperative Biodiversity Groups» UO1
TWO006674 (Keipreizcran-CIIA, 2004-2008rr).

Hear wum 3agmaum  wucciaegoBanusi. llenpto paboTbl  SABISIIOCH M3YyYEHHE
Oounopa3zHooOpasusi, OMOJIOTMH U SKOJOTUU SHAO(PUTHBIX TPUOOB BBHICHIUX PACTECHUH
KbIprei3ctana W BbISIBICHUE TIOJIE3HBIX OMOJOTMYECKUX CBOWMCTB BBIJIEICHHBIX
U30JISITOB.

Hcxoas u3 atoro, nepesl HaMu ObUTH MOCTABJICHBI CIASAYIONINE 3a/1a4u:

1. mouck W BbIACNEHHE KYJIbTYP 3HAO(UTHBIX TPUOOB M3 OPraHOB BBICHIUX
pacTeHuii, COOpaHHbIX B pa3HbIX OOTaHUKO-reorpaHUUecKuX peruoHax
pecnyOInKy;

2. n3ydyeHue Mop(hOIOru4eckux, PU3NOIOTHYECKUX U OMOXMMHUYECKHX CBOMCTB
BBIJICJIEHHBIX M30JISITOB U MX UICHTU(DUKAIUS;

3. XapakTepHCTHKA BUJIOBOM CTPYKTYPHI IHAOPUTHBIX rpudoB,
aCCOLIMMPOBAHHBIX C pa3HBIMU OpraHamMu pacTeHHWil, B 3aBHUCHUMOCTU OT
KJIUMATUYECKUX YCITOBUN U BEPTHUKAIBHOM MOSICHOCTH MECTHOCTH;

4. ompenenieHre OUOJOTMYECKUX CBOWCTB  BBIJCICHHBIX KYJIBTYP SHIO(PUTHBIX
rpu0OB B JIaOOPATOPHBIX U MOJYNPOU3BOJCTBEHHBIX YCIOBUAX Ha HAJIUYUE B
HUX aKTUBHBIX COCIMHEHHUI;

5. ONTUMU3ALMS COCTaBa MHUTATENbHBIX CpEl U TEXHWYECKUX YCIOBUU JUIs
JUTUTEIIPHOTO TIOAJICP)KaHUS OTOOPAHHBIX KYJIBTYp SHIAO(PUTHBIX TpUOOB B
paboueil KOJIISKITUH.

Hayynasi HoOBH3HA mNOJYYeHHBIX Ppe3yJbTaToOB. BrepBbie B yCIOBHUSIX
Koipreiscrana ObUIM  MPOBEACHBI  MCCIENOBAHUS IO  BBISIBICHUIO BUIOBOTO
OuopasHooOpaszuss dSHAODUTHBIX TPUOOB - CHUMOHMOHTOB BBICHIMX PACTCHH,
OOUTAIOIIUX B Pa3HBIX KIMMAaTUYECKUX YCIOBUSX 10 BEPTUKAJIBHOW MOSICHOCTHU
MecTHOCTe.  M3ydeHbl ~ OMONOTMYECKHE  CBOWCTBA,  PACHpOCTpPaHEHHE |
HKOJIOTHYECKHE OCOOCHHOCTH MOJYYEeHHBIX M30y4TOB. nentudunuposansl 50 BU10B
SHI0(GUTHBIX IPUOOB U3 BBICIINX pacTeHUi KvIpreizcTana, u3 HuUX 4 BuAa SBISIOTCA
HOBbIMU. [lpoBedeH aHanM3 pachpenenaeHuss KyJabTyp SHIOPUTHBIX TpHOOB IO
pPa3HbIM OpraHaM pacTeHUM, MX PACIPOCTPAHEHMS] M BCTPEYAEMOCTH IO OOTaHUKO-
reorpapuuecKkuM 30HaM Pa3HbIX PETMOHOB PECHYOIMKH. Y CTaHOBJIEHA 3aBUCHMOCTD
CUMOMOTHYECKOTO CYIIECTBOBAaHUS JHIO(QUTHBIX TI'PpUOOB B OpPraHU3ME BBICIINX
pacTeHui B 3aBUCUMOCTU OT HKOJIOTMUYECKUX (PaKTOPOB: TEMIEPATYpPhl, BIAXKHOCTH,
IYCTOTBl ~ TpPaBOCTOA. BrepBele H3ydeH  OHMOTEXHOJOTMYECKHMU  MOTEHLHUAN



BBIJICJICHHBIX KYJBTYpP 3HIO(UTHBIX TPUOOB, CBA3AHHBIX C PA3HBIMU BUJAMU BBICIINX
pactennii Keipreizcrana.

IIpakTHyeckasgs 3HAYMMOCTH IOJYYEHHBLIX pe3yabraToB. Ha ocHoBe
IIOJlyYEHHBIX JAHHBIX OO0OOIIEHBI CBEAEHHS O TaKCOHOMHUYECKOM COCTaBe
SHAOPUTHBIX TpUOOB MO  pa3HbIM  OOTAaHUKO-TEOrpaUUEecCKUM  pEeruoHam
Koipreizcrana. IlomydyeHbl HOBbIE JaHHBIE O IIMPOKOM  paclpoOCTpaHEHUU
sHA0(PUTHBIX TpubOOB B npupoje Keipreizctana. Pe3ynbratbl ncciegoBaHUl BHOCAT
Ba)KHBIM HAayYHO-TIPAKTUYECKHM BKJIaJ B pa3BuTuUE MHUKonoruu B Keipreisctane, a
TaK’K€ B pelleHue mnpobieM OuopazHOoOpa3us, CUCTEMATUKH, Ouoreorpaduu u
HKOJIOTUM MHUKPOMMIIETOB M MOTYT OBITb MNPUMEHEHbl TMPU MOHUTOPHUHIE
OKpyXkarolen cpenbl. Marepuanbl JOMOIHSAIOT CBEICHUSI O OMOJIOT0-3KOJIOTHUECKHUX
OCOOEHHOCTSIX ~ CUMOMOHTOB pacTeHUM - HHAOPUTHBIX TpUOOB M MOTYT OBIThH
UCIIOJIb30BaHbl MPU COCTABJICHUU OIpEAeNIUTeNel, aTjacoB € MHKPOKApTUHAMH.
Coznana naGopartopHas KOJUIGKUMS SHIO(PUTHBIX TpPUOOB C€ OHOJOTHYECKU
AKTUBHBIMU CBOWCTBaMH. AKTHUBHBIE IITAMMBl MOTYT OBITh TPUMEHEHBI B
(dapmakosorum, MEUIIMHE U CEIbCKOM XO35HCTBE.

OcHOBHBIE N10J10KE€HN I, BBIHOCUMbIE HA 3a1IMUTY.

® TAaKCOHOMHUYECKUH, OMOMOp(DOIOrHYecKuid U OMOIKOJIOTMUECKHM  aHanmu3
pazHooOpa3usi  KyJbTyp  OHAO(PUTHBIX  TPUOOB  BBICHIMX  PACTEHUM
KsIpreizcrana;

® pACIpOCTpaHEHHWE M CHUMOHMOTHYECKas CBSI3b OHAODUTHBIX TpUOOB C
pa3IU4HBIMUA OpraHaMU BBICIIMX PACTCHUIA;

® CTENEHb pacHpelesIeHUuss U JIOKAIM3alUuM BUAOB JHIOPUTHBIX TpUOOB B
pacTeHHs X B  3aBUCUMOCTH OT OOTaHUKO-Teorpauyeckux 30H U
BEPTUKAJIbHON IOSCHOCTH PETHMOHOB;

® HOBBIE  AaKTUBHBIE  H30JATHl  AHAODUTHBIX  TPUOOB  MPUMEHIEMBIX
OMOTEXHOJIOTUYECKHUX LIEICH;

® ONTUMH3ALHs TEXHOJOTMM XPAaHEHHUS W JUINTEIBHOIO MOJAEP/KAHUSA KYJIBTYp

SHI0(GUTHBIX TPUOOB B TAOOpaTOPHON M paboueil KOJIICKIIUH.
JIMYHBIA BKJAJ  coMCKaTeJasi. Bce OCHOBHBIE  DKCIIEPUMEHTAJIBHBIC

WCCJICIOBAaHUS U TIOJYYCHHBIC PE3yJbTaThl pPaOOTHI BBHITIOJIHEHBI ABTOPOM TMIPH
Y4aCTUH HAYYHOTO PYKOBOJHUTEIIS.

AnpoGanusi  pe3yJbTATOB  JAHUCCEPTAIUMN. OCHOBHbIE  pE3YJIbTATHI
MCCJICIOBAHMI JTOJ0KEHBI Ha MEXTYHAPOHON HAYYHO-TIPAKTUYECKON KOH(EepeHIInH
«CoBpeMeHHBIE TIPOOJIEMBI TEOIKOJIOTHH U COXpaHeHHEe OnopazHooopaszus» (Mcchik-
Kynb, 2007); nayunom cemuHape «COBPEMEHHOE COCTOSIHHEC HW3YYCHHOCTH H
coxpaHeHus: OumopasHooOpasusi Keipreiscrana» (bumkek, 2007); MexmayHapoHON
Hay4HO-TIpakTU4YecKoil KoH(pepeniun «buochepnsie Ttepputopun lleHTpanbHON
Asnm kak mnpupoxHoe Hacieame» (bumkek, 2009); mexmTyHapomHOW HaydHO-
npaktudeckoil koHpepeHnn «COBpPEMEHHBIC JTOCTHIKCHHS ECTECTBEHHBIX HAyK B
peuieHud MpobsieM OHONMPOAYKTUBHOCTH TOPHBIX 3Kocuctem» (buiikek, 2010);
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MEXIYHAapOJIHOM Hay4YHO-TIpaKTU4YeCKOM KoH(epeHuun «buonorus - Hayka XXI
Beka» (Mocksa-Ilymuno, 2010).

IlonHoTa oTpa:keHusi pe3yJbTaToOB AHMccepTanMud B nyoaukapusx. llo
pe3yabTaTaM UCCie0BaHusl OnyoJInKoBaHo 16 craTeit.

Crpykrypa u o0bem auccepraumu. /{uccepranus uznoxxeHna Ha 153 cTpanumax
KOMIIBIOTEPHOTO TEKCTa, COCTOMT U3 BBEIEHUS, O IJIaB, BBIBOJOB, CIIHCKa
WCIIOJIb30BaHHOM JUTEPATYpPbl, KOTOPBIN BKItOYaeT 152 HaMMEHOBaHM, B TOM YHUCIIE
50 unoctpanubix. Pabora conepxut 49 pucynok, 20 tTabnui.

OCHOBHOE COJAEPXAHUE PABOTbI

I'maBa 1. WUcropuss u3ydeHusi 3HAOPUTHBIX rpuboB. B mnepBoil riase
JTUCCEPTAIIMOHHOW palbOThI JaHBI CBEJICHUS OO0 WCTOPUM  Pa3BUTHUS YYCHHS 00
sHA0(PUTHBIX TpruOax B KeIprel3cTane u 3a pyoexoMm.

I'maBa 2. MaTepuaabl 1 MeTOABI MCCJAeTOBaAHUsA. J[11 M3yUCHUS DKOJIOTHH,
BCTPEUAEMOCTH M PaCHpPOCTPAaHECHHOCTH SHJIO(QUTHBIX TPUOOB OBUIM HCCIICIOBAHBI
BBICIIIE PACTCHUS U3 Pa3HBIX OOTaHUKO-TeorpapuIecKux peruoHoB KeIpreizcrana.

Buvidenenue uucmoix xyaemyp suoogumusix ecpubos. B mabopaTOpHBIX
YCIIOBUAX JIJISl TTOJTYYCHUS KOJIOHUH M YHCTBIX KYJBTYP SHAO(PHUTHBIX TpUOOB OBLIH
MCIIOJIb30BaHbI BCE YAaCTH PACTCHUI: CTEOIU, KOPHHU, JTUCThS, COLIBETHS M CEMCHA.

Mopdgonoeua  epubos, penomunuveckaa xapaxmepucmuka. V3ydenue
Mopdosorndeckux u (U3HOIOTO-OMOXUMUYECKUX XAPAKTEPUCTHUK MPOBOIMIIHU,
PYKOBOJCTBYsICH ~ oOmieil  cTpareruet  deHoTunuueckon  auddepeHuamnmm,
ornucaHHoW B pykoBojactBax: «Cuctemarmka rpuooB» (H.II. Uepemanora, 2005),
«OcuoBel  Mukojorun» (JI.B. T'apubosa, 2005), «Muxomorus cerogus» (FO.T.
JpsixoB, 2007), «CUMOHO3 ¢ MEKPOOPraHM3MaMH - OCHOBA JKU3HHU pacteHuit» (P.10.
I'emwriep, 1990).

Nnentudukanuio SHIA0GUTHBIX TPUOOB OCYIIECTBISIN IO KYJIBTYpPaabHO-
Mop(dosorndyeckuM  TpU3HAKaM O  COOTBETCTBYIOIIUM I  KOHKPETHOH
cucreMatudecko rpymmbl  ompenenuteasMm (M.A. JlutBunos, 1967; dmopa
cnopoBbIXx pactenuii Kasaxcrana, 1956; M.B. Ellis, 1959; B.C. Sutton, 1980; W.
Julich, 1984; H. Gams, 1964; J.E. Lange, 1983; 1.A. [lyaka, C.I1. Baccep, 1987).

Mopdomerpuieckue OCOOCHHOCTH MHUIICTUS M CTPYKTYPHI CIIOPOHOIICHHS
rpuOOB W3ydaiaw C ucmoib3oBaHneM Mmukpockoma MEIJI Advanced Compound
Microscope Model ML5500 u MEIJI Zoom Stereo Microscope Model EMZ-5TR-
MAS502-PBH (SInonwust), Mukpodororpaduun ObLIH BeITOIHEHE ¢ ToMombio MOTIC
2.0 Mega Pixel Digital Microscope Camera with Images 2000 Software Model
MOTICAM 2000.

Kynemueupoeanue. JInsi BbIOeNeHWS TEPBUYHBIX KYJIBTYp, a TaKkxKe s
oTmpeieNeHus NX (PU3NOIOTHIECKUX MOTPEOHOCTEN K MUTATEILHBIM BEIIECTBAM OBLITH
WCIIOJIBb30BaHbl  CIEAYIOUME Cpeabl: KapTodenbHo-aekcTpo3ubii arap (KA);
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nentoHHoO—AekcTpo3Hbiid arap (ITJA); kpaxmano-ammuaunbiii arap (KAA); Cpena
Yamneka. BunusgHue teMmepaTypsl M COCTaBa IIUTATEIIBHOM Cpenbl HAa pPOCT WU
OMOJIOTMYECKYI0 aKTUBHOCTh 3HIO(MUTHBIX I'puOOB HccienoBand y 20 BbIIEIECHHBIX
n30JTOB. [Ipu n3yyeHnn OMOXMMUUYECKUX CBOMCTB IITAMMOB HCIIOJIL30Balid HAOOP
yIJIEBOJIOB: TJIOKO3a, apabuHo3a, Mayibro3a, D-manuuT, caxaposa, D-ramakrosa,
MaHHO3a M HCTOYHMK a3oTa. Jlnsg onpeneneHus  moTpeOHOCTEH M30JATOB K
TEMIIEpaTypHOMY (DaKkTOpy MX BbIpalllUBaJIM Ha cieayroumx pexumax: 4°C; 26-
27°C; 40°C.

H3yuenue Ouonocuueckol akKmu8HOCMU UWIMAMMOE IHOOPUMHBIX 2pubdos.
AHTaroHUCTUYECKUE CBOMCTBA INTAMMOB H3y4Yajld TIOCEBOM KYJIBTYp METOJ0M
NEPICHIUKYIAPHBIX IITPUXOB W arapoBbIX OJ0ukoB Ha cpemax MIIA, Yarmeka.
AKTHBHOCTh OMpEesIach 10 pa3MepaM 30HBI YIHETEHHs pocTa TecT/00BhEKTOB, B
mMm (H.C. Eropos, 1986).

Jist w3ydeHus: (QUTOPETYISTOPHON aKTHBHOCTH JHAO(DHUTHBIX TpuUOOB B
OTHOIIICHWM POCTA, PAa3BUTUS M (POPMHUPOBAHUS T'CHCPATHBHBIX OPraHOB OBLIH
UCIIOJIb30BaHbl CEMEHAa W  BCXOJABl MIIEHUIBI W suMeHs.  Onpeaersuiu
MOP(POMETPUIECKHE XAPAKTEPUCTUKH TPOPOCTKOB TIIIEHUIIBI U SUYMEHS TIOCIIe
00paboTKu ceMsiH B pacTBope 3HA0PUTHBIX TpuboB ¢ kKoHueHTpamued 0,5% u 1%.
KoHTponem nociyxuim ceMeHa, 3aMOYEHHbIE B BOJIC.

I'maBa 3. DkoJiorusi u pacnpocTpaHenue HIA0PUTHBIX rpudoB. B TeueHue
2004-2008 TOMOB OBLIM TIPOBEACHBI IICJICHANPABICHHBIE HWCCIEIOBAHHUS IO
BBIJIEJICHUIO SHAO(PHUTHBIX TPUOOB U3 OPraHOB BHICHIMX PACTEHHM, MPOU3PACTAIOIINX
B pa3Hbix peruoHax Keipreizctana. Bcero Obuio mpoaHamuzupoBaHO 865
pPacTUTENbHBIX 00pa31oB, U3 HUX y 330 pacTenuii ObUT OOHAPYKEH POCT IHAODUTHBIX
rpubOoB, BbIICICHBI 512 wW30IATOB, W3 KOTOPHIX Yy 20 ObUIM U3YYEHBI
dbeHoTUIIUecKue, XeMOTaKCOHOMHYECKHEe, MopomeTpuueckre, GU3noJIOrHIeCKUe U
OuoJornYecKrue CBOMCTRA.

PacnpocTtpanenue 3HA0PUTHBIX TPUOOB B pacTuTebHOCTH CeBepHOro
Ksipreizctana. OCHOBHOE KOJMYECTBO T'epOApHBIX MaTepHaIoB OBLIO COOpaHO B
ypouuiie You-Kypuak, ymenbe Ana-Apua, B c€nax Apaman u Tartelp, ocTaibHas
94acTh MaTepuajoB OblIa coOpaHa B OKPECTHOCTAX UyHCKOM JOTUHBI.

[IpoBenenHbie UccIeAOBaHUS JAIOT OCHOBAHUE TOJArath, 4YTO PACTUTEIBHOCTH
CeBepHoro KeipreizcTana oTiMyaercs OoraTbiM — BHUIOBBIM  pa3HOOOpa3zueM
SHAO(PUTHBIX TpUOOB. PacTeHws MaHHOW SKOCHCTEMBI, HAXO/ISCh B HBOJIOIMOHHO
CIIOKUBIITUXCS CUMOMOTHYECKUX B3aUMOOTHONICHHUSIX C THU(ATbHBIMU TpUOaMH,
SBIIFOTCS. WX ECTECTBEHHBIMH pe3epByapaMd W HOCHUTEISIMH B CBOMX OpTraHax.
HauGonee 6maronpusTHEIMU IS Pa3BUTHS KYJIbTYpP SHAOPUTHBIX TPUOOB SBISIIOTCS
KIIMMAaTUYECKAE YCJIOBHS TIPEATOPhS W CPEAHETOPhS, MEHee OIaronmpusiTHOM
apisiercs 30Ha Bbiie 1200-3000M H.y.M (¢ KOPOTKUM BETETALMOHHBIM MEPUOJAOM U



CPAaBHUTEJIBHO CYpOBBIM KiMMaToM). Cpeau oOHapyKEHHBIX KYJIbTYP 3HIO(PUTHBIX
rpuboB nomuHaHTamu ObUTH poxbl Alternaria, Penicillium, Acremonium u Fusarium.

Pacnpocrpanenue 3HAOQPUTHBIX IpudoB B pacturegbHocTH Cesepo-
Bocrounoro Kpeipreiscrana. PaliloH HammMx HCCIEIOBAHUM paclojarajics B
OCHOBHOM Ha I0ro-3amajie BocToyHoi yactu Mccbik-KynbCkol KOTIOBUHBI, BKIIIOYAs
PaBHUHHYIO YacTh nodepexbs o3epa Mcceik-Kynp u ropusiii  xpedetr Tepckeir Ana-
Too. BupmoBoe pa3zHooOpazue 3HAOPUTHBIX TpuOOB, OOHApYXKEHHOE B
pactutenbHocTd  CeBepo-Bocrounoro  Keipreidctana Obulo  HEOOTaThiM IO
cpaBHeHUIO ¢ MHKpodiopoi pactutenbHocTH CeBepHoro Keipreizcrana (Yyiickas
nonuHa). Hanbonee oOWIBbHBIN BUIOBOW COCTaB IpuOOB OOHApyKeH B NEPBOM U
BTOPOM TMOsICaX, YTO OOBbSICHSETCS OOraTCTBOM M Pa3HOOOpa3ueM paCTUTEIBLHOTO
nokpoBa (1-ii mosic- mpearopws; 2-d MOSIC - CPEOHHE TOPBI, TJIE MPOU3PACTAIOT
3J1aKOBO-PA3HOTPABHbBIC JIyTa U JYrOBbIE CTENH, KYCTAPHUKOBBIE 3apOCIH U €JIOBBIC
neca). Jlyis mepBoro mosica XapakTepHbl mpenctaButenu poxoB  Penicillium,
Acremonium, Alternaria. B pactenusix BTOporo mnosica npeo0afarT MpeICTaBUTEIH
pomoe Cladosporium, Stemphylium, Papularia, Acremonium. KomauuecTBeHHBI#
pPOJIOBOM M BHUAOBOW COCTaB IHAOPUTHBIX TPUOOB B CYOANBMUHCKOM TMOSICE IO
CPaBHEHHUIO C JAPYTMMH IOACAMH PE3KO Majaaer. 3Aech ObUIM BBIAEICHBI BCETO S
U30JISITOB SHI0(GUTHBIX TPHUOOB.

PacnpocTtpanenue 3HA0QUTHLIX TpudoB B pactutedabHocTu CeBepo-
3anagnoro Kpeipreidctana. BumoBoe pa3zHooOpaszue BBIIETIEHHBIX  KYJIBTYP
sHAOPUTHBIX TpuOOB B pactuTenbHOcTH CeBepo-3amannoro Keipreizctana ObLIO
ooraye, uem B CeBepo-Bocrounom (Mccwik-Kynbckas KOTJIOBHHA), U HECKOJIBKO
Oennee, ueM B pactutenbHocTH CeBepHoro Keipreiscrana (Yyiickas nonuna). Beero
ObUTH OOHAPYKEHBI 37 M30JATOB dHAO(PUTHBIX TPUOOB. BOIBITMHCTBO M3 HUX OBLIO
BbIZIeTICHO B mosce cyxux crenedt (1600-1900M H.y.M.), U3 TakuxX pacTEHUU Kak
Aconitum talassicum, Lonicera korolkovii, Juniperus zeravschanica, Vicia tenuifolia,
Berberis oblonga. Cpean o00HapyKeHHBIX KyIbTyp 3HIOPHUTHBIX TI'PUOOB
JOMUHHUPOBAJIM TpeacTaBuTenu pogos Papularia, Fusarium. OcraiabHbie po/ibl ObLTH
OoOHapy>KEHbI B HE3HAUUTEIHLHOM KOJINYECTBE.

PacnpocTpanenne 3H10QUTHBIX TPU0OB B pacTuTebHOCTH BHYyTpeHHero
Taunb-Illans. B wammx wuccnempoBanusix repbapHbie 00pas3ikl ObutM COOpaHbI B
MectHOocTaX Tory3-Topoyckoii, Cpegne-Haprinckoit BnaauH, B cene Kazapman u B
€ro OKpECTHOCTSIX. bbUIH MpoaHaIU3UPOBAHBI 85 PACTUTENbHBIX KYIbTYp, U3 HUX Y
45 Ob11 00HApPYKEH POCT PHIOMUTHBIX-TU(DATBHBIX TPUOOB U ObUTM BbIIENIEHBI 87
n3015ToB. ONHM BUIB SHAOPUTHBIX TPUOOB OBUIM TPUYPOUYCHBI K KaKOMY-TO
OIIpe/ICTICHHOMY TOsICY, HampuMmep Buisl u3 pojaoB Acremonium, Cladosporium,
Stemphylium, Papularia. HexoToppsle BUABI BCTPEYATUCh BO BCEX IOSCAX:
npeacraButenu poaoB Botrytis, Alternaria, Penicillium.



B nepBom mosice (COJNIHKOBBIC MYCTHIHH, MOJBIHHBIC W IMOJBIHHO-KOBBLIKOBBIC
MOJTYITYCTBIHMA M TOPHBIC JIOJIMHBI) JOMUHUPOBAIHU MpeacTaBuTean poaos Alternaria,
Botrytis.

Bo BTOpOM mosice - anThiraH, MOJIBIHHO-KOBBUIKOBBIX MOJIYIYCThIHb U MOJIBIHHO-
TUITYAKOBBIX CYXUX CTenel - ObUIM OOHapyKeHbl TMPEACTABUTEIN POJOB
Acremonium, Cladosporium, Penicillium, Geotrihum, Bcero Obu10 BbIZCICHO 45
U30JISTOB SHIO(UTHBIX TPUOOB.

B TpeTheM mosice - HEeHTPaIbHOTSIHIIAHCKUX CPEIHETPABHBIX JYTOBBIX CTEIEH B
KOMIUIEKCE C PACTUTEIBbHOCThIO OOHAKCHUH KaMEHHMCTO-IIEOCHUCTBIX CKIOHOB M
aJIThIraHOW OBUTH BBIJCICHBI MpeacTaBUTEIM poaoB Botrytis, Alternaria, Bcero 10
u30sToB. Mcxoass W3 ATOro, MOXKHO KOHCTaTHMPOBaTh, YTO B  YCJIOBUSX
Hentpansaoro Tsanp-lllans HamOosiee OIaroNnpuATHBIM JUIS Pa3BUTHUS YHAOPUTHBIX
rpuOOB SIBJISIETCS BTOPOH TMOSIC, MEHEE OJIArONMPUATHBIM - TIosic Bbite 2500M H.y.M.

Pacnpocrpanenne JHA0PUTHBIX TpuOOB B pacturegbHoctd IOro-
3anagnoro Kweipreisctana (Yarkanabckasi, Ajaiickasi goamHbl). B pesynbrate
HAIIUX HWCCIeIOBaHMM, W3 pacTeHud YaTkaiabCckoro xpeOTa ObLIM BbIACICHBI 66
U30JISITOB SHIOMDUTHBIX TpuOOB. M3 BBISIBICHHBIX IPUOOB JTOMUHUPYIOIMUMHU ObUIH
npeactaBurenn poga Aspergillus, 3aTtem mo yuciieHHOCTH CYOJIOMUHAHTAMH ObLIH
npeacTaButenan poaos Botryris, Verticillium; Ha TpeTheit mo3ummu mo 4MCIACHHOCTH
ObLTH TeMHOOKpalieHHbie TpuoOsl pogos Cladosporium u Alternaria. Betpeuaemocthb
SHAO(PUTHBIX TPUOOB B ceMeiicTBaX pacTeHuil Obula HEpaBHOMEpHAs, YacTO OHH
oOHapyXHMBallUCh B TakWX pacTeHusx. Xeranthemum longipapposum, Artemisia
macrocephala w3 cemeiictBa  Asteraceae. KosimuecTBEeHHOE W BHIIOBOE
pacnpocTpaHeHre SHAOPUTHBIX TPUOOB OBLIO OTHOCUTENHHO HHU3KHM Yy PACTEHHM
Thalictrum simplex, Ranunculus repens u3 cemeiicta Ranunculaceae. Becero u3 uHux
Obuth BbIZEeHbl 19 wm3omaroB. Pacrenus u3 cemeiicrBa Fabaceae, Brassicaceae
HAMHOTO YCTYIAJIM 110 COJIEPKaHHUIO B CBOUX OpraHax SHAO(PUTHBIX TPUOOB.

Pacnpenenenne KyJbTYp JHIAOPUTHBIX TpPUOOB B PACTUTEJNbHOCTH
KerMeHb-TIOOMHCKOH KOTJIOBMHBI. Pe3ynbTaThl MNPOBEACHHBIX MCCIEIOBAHUMN
MoKa3ajgW, 4YTO Yy pacTeHWd cemeiictBa Lamiaceae wamie Bcero oOTMEYCHA
CUMOMOTHYECKAs acComuanus ¢ SHA0PUTHbIME Tpubamu. Tak, Bce MCCIeTOBaHHbBIE
pacTeHus, OTHOCSIIMECS K OSTOMY CEMEHCTBY, COAEpXaJId B CBOMX OpraHax
sHAO(UTHBIE TpUOBI, 3aTEM CIENYIOT pacTeHUU U3 cemeiictBa Asteraceae wu
Chenopodiaceae. HauGomee OoraTbiMM IO KOJHMYECTBY OHIO(PHUTHBIX TIPHUOOB
OKa3aJIMCh PacCTUTENbHBIE 00pa3ibl, coOpaHHbIe B MecTHOCTH Typa-KaiieiH; Tak y
pactenust Mentha asiatica ObLIM BBISIBICHBI 0 5 H30JIATOB 3HAOMHUTHBIX T'PHUOOB.
PactutensHocth Typa-KaiibiHa Obuta mpeacTaBieHa TOJIBIHHO-KAPBIHIBI30BBIMHU
Pa3HOTPAaBHBIMH COOOIIECTBAaMHU. DHAOMUTHBIE TPHUOBI BCTpPEYArOTCS OOJbBIE B
Pa3HOTPaBHBIX CTEMsIX. B 3TuUX 30Hax ObBUIO OTMEYEHO 15 W30IATOB 3HAOPUTOB,
HauMEHbIIEe KOJIUYECTBO I'pUOOB OBLJIO OTMEUEHO B PACTUTEIBHOCTH MYCTHIHHOU
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cremu. B MectHoctn KaObuiaH, mHO-BUAUMOMY, 3TO CBSI3aHO C O€JHOCTBIO
PaCTUTETHLHOCTHU B YCIIOBUSAX JKapKoi MycThIHH. bpinn unentudunmpoBansl 12 BUI0B
mukpomuieroB u3 poaos: Aspergillus, Acremonium, Alternaria, Papularia, Botrytis,
Penicillium, Fusarium, Curvularia, a Taxke 3 HOBBIX i KbIprei3cTaHa BuIA.
[MpeacraButenu poma Acremonium ObUTH TPeoOIAJAIONIMMU B PACTHTEIBHOCTH
Tonykckou BIagVHBI.

Pacnipenesienne 3HI0PUTHHIX IPUOOB B 3aBHCHMOCTH OT BePTHKAJIbHOM
nosicioctu. I[lpoBefeHHBIN aHanM3 MOKas3ad, YTO BHIABI SHAODUTHBIX TPHOOB
HEPaBHOMEPHO PACIpPOCTPAHECHBI B 3aCENSIIOIIMXCS PACTEHUSX IO BEPTUKAIBHOU
nosicHoCcTH. Hampumep, u3 o0meldl YHCIEHHOCTH TOJIy4YeHHBIX u301sTOoB, 40%
SHAO(PUTHBIX TPUOOB ObUIM BBIAEIEHBI B 30HEe Mexay 1601-2085 m nH.y.m, 32% -
Mexay 636 u 814m, 20% - mexay BeicoToro 1085 u 1540 M, u Bcero 8 % - Ha BbIcoTe
2530-3284m nH.y.M. B moscax mexay 1601 u 2085 M H.y.M. BUIOBOH cOCTaB
pPacCTUTENBHOCTH TPEJCTaBiIeH Ooraue W pasHOOOpa3Hee, YeM B HHU3WHHBIX W
HUBAJIBHBIX TosicaX. OTMedeHbl TpeacTaBuTeNd pojaoB Fuzarium, Acremonium,
Penicillium, Curvularia, Monilia, Rhizoctonia, Papularia, Botrytis, Stemphylium u
Apyrue. XapakTepHbIMH Juis  cpeaHeropes  Obutm  Penicillium,  Fusarium,
Trichoderma, Acremonium. MHorue wucciegoBaTelid OTMEUYArT, 4YT0 Hauboiee
OeTHBI MUKPOMUIIETAMHU BBICOKOTOPHBIE 00JIacTH, a HanboJiee OoraThl MPEArOpHbIE U
TOPHBIE PAMOHBI, YTO OOBSICHAETCS OJIarONpPHUATHBIMU SKOJIOTHUECKUMU YCIOBHUIMU U
MHOroo0Opasuem nutaromux pacrenuit (M.I'. Taciaaxupsn, C.I". Hanorronssx, 1996).

8%

40%

20%

W 636-814 M H.yp.Mm. W 1085-1568M H.yp.M.
01601-2085m H.yp.M 0 2530-3284M H.yp.M.

Puc. 3.1. Pacnipenenenne sHT0PUTHBIX TPUOOB B 3aBUCUMOCTH OT
BEPTUKAJILHOM MOSICHOCTH.

Hamm pesynbpraTtel Takke MNOTBEpAWIA JaHHBIE JPYTHUX aBTOPOB, YTO
HAaWMEHBIIIEE KOJUYECTBO IHAOMDUTHBIX TPUOOB OBUIO BBIACICHO B BHICOKOTOPHOM
MosICe, TJE€ BBICOKAS HMHTEHCHUBHOCTH COJIHEYHOTO OCBEUICHHS, HU3KWE HOYHBIC
TEMIIEpAaTypbl M TMOCTOSHHBIE BETPbI, YTO IMO-BUJIMMOMY, HEOJAronpHUsITHO
CKa3bIBAlOTCA  Ha  (popMHUpOBaHHU baopel  CUMOMOTHYECKHX  TPHOOB.
[IpencraBuTenssMu 3TOro Tosca SBSUIMCH TpuObl w3 poma Alternaria ¢
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TEMHOOKpPAILIEHHBIMU ~KOHMJIUAMH. Takxe ObUTM OOHapyXeHbl BHUABI POJOB
Penicillium u Fusarium.

Pacnpenesenune J3HAOPUTHBIX TrpuOOB B CeMeHCTBAX  PACTCHMH.
AnanusupoBaHHble TepOapHble 00pa3lbl ObUIM OTHECEHBI K 53 cemelcTBaMm
pactenuil. Kak mokasblBatoT JaHHBIE puc.3.2, pacnpeaesieHne SHA0(PUTHBIX TprOOB B
npejesax ceMeicTBa pacTeHuid OblJI0 HepaBHOMEPHBIM. Tak, HanpuMep, HauodoJIbIlIee
KOJMYECTBO AHAOPUTHBIX TpUOOB ObUIO BBIABIEHO B cemeicTBe Asteraceae - 81
IITaMM, Ha BTOPOM MO3ULMHU MO KOJUYECTBY BBISBICHHBIX SHIO(PUTOB CTOUT
ceMeiictBo Fabaceae - 40 mrramMmoB, 3atrem Lamiaceae - 34 mrramma, Brassicaceae -
31 mTamMMm SHAOPUTHBIX KyJIbTyp. Y pacTeHuil u3 cemeiictBa AStEraceae oTMedeHo
Oooratoe pazHoOOpa3ue BUAOB HHAOPUTHBIX TpuOOB, NPEICTABIECHHBIE POJAMU
Alternaria, Papularia, Botrytis, Penicillium, Fusarium, Curvularia; y cemeiicta
Fabaceae ormeuen poct Acremonium, Penicillium; y pactenunii cemerictBa Lamiaceae
yaiie oOHapyxuBaiuch rpuObl poga Papularia, Botrytis; y cemeiictBa Brassicaceae
obum BesiBIIeHBI Penicillium, Acremonium Fusarium.
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O Asteraceae B Fabaceae O Boraginaceae O Lamiaceae
B Polygonaceae @ Scrophulariaceae B Rosaceae O Ranunculaceae
W Brassicaceae B Caprifoliaceae O Poaceae O Apiaceae

Puc. 3.2. Kpynneiinue ceMeiicTBa paCTeHUM C BEICOKUM COJIepKaHUEM
HAO0(PHUTHBIX TPUOOB

KonudectBo rpuboB, 0OHAPYKEHHBIX B Pa3HBIX BHUJIaX PACTEHUU, 3HAYUTEIHHO
BAPBUPOBAJIOCH. AHAIU3 PACIPEICIICHUS MUKPOMHUIIETOB 110 CEMEMCTBAM MUTAIOIIUX
pacTeHUM TMO3BOJWJ BBIABUTH TPYIIBI PACTEHUW C PA3JIUYHOM CTENEHBIO
3aceneHHocTH. Hambomnbiiee konmnuectBo BUaOB (10 u 6onee) MUKPOMHIIETOB OBLIH
3aperuCcTpUpPOBaHBl Ha pacTeHUsX u3 17cemeiicT: Asteraceae, Fabaceae, Lamiaceae,
Rosaceae, Apiaceae, Boraginaceae, Scrophulariaceae, Brassicaceae, Caprifoliaceae,
Liliaceae, Plumbaginaceae, Poaceae, Ranunculaceae, Polygonaceae, Euphorbiaceae.

Pacnpenesienue 3HA10pUTHBIX TPH0OB 10 opraHaM pacreHuii. Kak nokazanm
HaIllM UCCJICIOBaHUsA, IHIO0PUTHBIC TPUOBI OBUTH OOHAPYKEHBI BO BCEX OpraHax H
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TKaHSX PACTUTEIBHBIX 00pa3loB. Y HEKOTOPHIX BUJIOB PACTCHUM SHIO(DUTHI OOUTAIOT
B UX KOPHSX, Y IPYTUX - B CTE€OJAX, JIUCTHSAX WIH COLIBETUSX.

B xone Hamux ucclieoBaHU ObUTM MOJYYEHBI U30JSTHI: U3 KopHel - 172, u3
mucTheB - 110, u3 crednert — 147, u3 nuBetoB — 50, u3 conperuii — 12, n3 miogoB — 18,
u3 cemsH - 3. Kak mokasano Ha aumarpamme (puc.3.3.), H3IIOO0JCHHBIM MECTOM
oOuTaHus rpuOOB B OpraHMW3MeE BBICIIMX PACTEHUH SIBISIETCS KOPEHB, 3aTEM CTEOJIU U
JUCThS, TOT/Ia KAaK COIBETHUsI, IUJIOAblI U CEMEH pacTeHUM SHAOPUTHBIMH TpudaAMu
3aCeIISIIOTCS PENIKO.

200
180 - 172

O kopeHb
B cteGenb
160 - 147 O nuctba

O uBeTOK

H nnoAabl
120 4 110 O couBeTne
B cemeHa
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100 -
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20 | 12

KONUYECTBO BbIAENEHHbIX KYNbTyp 3HAOMUTHBLIX
rpu6os

Puc.3.3. Pacnipenenenue KyabTyp 3HI0DUTHBIX TPUOOB MO pPa3HBIM OpraHam
pacTeHHM.

[IpeoGnanaromiasi 3acCeeHHOCTh KOpHEN IHAOPUTHBIMU TpubOaMu OOBACHSETCS
TEM, YTO pacT€HHE MPOMUTHIBAET pU30chepy CBOMMU KOPHEBHLIMHU BBIICICHUSMH,
COIEpKAIlUMHM  pa3JIMYHbIE  SHEPreTUYECKUE  BELIECTBA,  IPEICTABIISIONINE
IPEKPACHBIN MUTATENBHBIA CYOCTpAT AJI Pa3BUTHSI TPUOOB.

I'maBa 4. @®eHoTMNNYECKAS] XAPAKTEPUCTHKA BbIIEJEHHBbIX IMTAMMOB
3HA0GUTHBIX rpudoB. M3 BeimeneHHBIX 512 H30JATOB ASHAOPUTHBIX TpruboB y 20
IITAMMOB OBUTH M3Yy4eHBI MOP(OJIOTO-KYIbTypadbHbIE U (DU3UOJIOTO-ONOXUMUICCKHEC
CBOMCTBA.

Bausinue TemmepaTtypbl Ha POCT M OMOJIOTMYECKYH) AKTHBHOCTH KYJbTYP
IHAOPUTHBIX rpudoB. Ha pocT u pa3BuTHE MUKPOOPTAaHU3MOB U 00pa30BaHNE UMU
BTOPUYHBIX META0OJUTOB OOJBIIOE BIMSHUE OKA3bIBAIOT TEMIIEpaTypa, a’paius,
CBET, PEaKIMs CPebl, BIAKHOCTh WU HAIMYME UCTOYHUKOB MUTAHUS.

B nammx mccnenoBaHusAX OBLIO yCTaHOBIEHO, 4TO 82% MONYYEHHBIX KYJIbTYD
SHAO(PUTHBIX TPUOOB HE OBLIM CIOCOOHBI pacTu mpu Temneparype 4°C, omHako B
nporecce uHKyOanuu npu 27°C poct muneaus Bo300HOBIsICA. Beero 19 kynbTyp
nanu poct npu 4°C. Bee uccneayemsbie mraMmmbl pociad npu 12°C oueHb MEIJIEHHO
[0 CPAaBHEHUIO C APYrUMHU TeMmiiepaTtypHbeiMu npenenamu. [Ipu 27°C OOABLIMHCTBO
ITAMMOB POCJIO CO CKopocThio 8-10 mm/cyTku. Tak, omTuManbHOW MJIT pocTa
OOJIBIIMHCTBA U3Y4YaeMbIX IITAMMOB siBJisUIach Temreparypa 27°C, st OcTalbHbIX -
12°C. Bcero 10 mrrammoB jgamu poct rpu temiieparype 40°C (puc.4.1.).
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Puc.4.1. Bnusinue TeMriepaTypbl Ha pOCT U pa3BUTHE IITAMMOB SHAO(PUTHBIX TPUOOB.

BonbIIMHCTBO BBISIBIEHHBIX BUIOB SHAO(MUTHBIX TPUOOB ABISIETCA Me30(HIIaMH,
MPUCTIOCOOJIGHHBIMU K CYIIECTBOBAHUIO TPHU CPETHUX TEMIEPATYPHBIX PEKUMAaX.
OO6HapyxeHbl M HCTHHHBIE TCUXpoduiibl, pa3BuBaronuecs npu 4°C, a Takxke
ncuxpoTpodsl, Oosnee NPUCIOCOOTEHHBIE K KOJEOaHUSIM TeMIlepaTyp, MEIJIEHHO
pasBuBatonuecs npu 12°C. [lonydeHHBbIE JaHHBIE TMOKA3bIBAIOT, YTO, U3MEHEHUE
TEMIIEpAaTyphl  OKa3blBA€T BJUSHHE Ha  CHMOMOTHYECKOE  CYIIECTBOBAHHE
SHI0(PUTHBIX TPUOOB ¢ pacTeHUsAMH. ONTUMATBLHON CPEAOH ISl POCTa U MIPOSIBIICHUS
HAWIY4IlIe CUMOMOTHYECKOM >XKM3HM W OMOJIOTMYECKOW aKTUBHOCTU H3Y4aeMbIX
KYJBTYp ABIsETCA TeMmeparypa 25-27°C.

®u3non0ro-6uoXuMuYecKue cBoiicTa. M3yueHo BiausiHUE pslla UICTOYHUKOB
yriaepoja 1 a30Ta Ha >KU3HEHHYIO aKTUBHOCTh dHIOPUTHBIX IpuO0B. UHTEHCUBHOCTH
pocTa KyJIbTyp W XapaKTep HaKOIUIEHUS OHOMAacChl CBHUJETEILCTBYIOT O pPa3HOM
YpOBHE YCBOCHHS M3YYCHHBIX HCTOYHUKOB MUTAHUS, YTO OOYCIOBJICHO Pa3IMYHON
(dbepMEeHTaTUBHOM AaKTUBHOCTHIO IITaMMOB. Bce ImTaMMbl XOpOIIO YCBAaWBAIOT
TJIIOKO3Yy, MaHHO3Y, caxaposy; cllabee yCBauBalOT TajakTo3ly, apaOMHO3y; BcCe
mramMbl xopomro ycBamBaroT KNOjz;, NaNOj;, nenron, cma6o ycamBaroT NaNO,.
[lony4yeHHsle pe3ynbTaThl AAlOT OCHOBAaHME TOJararb, 4TO CPEIU BBIACICHHBIX
IMTaMMOB OOJIBIIMHCTBO BHJIOB 00JIaJlae€T CMEMIaHHBIM Ha0oOpoM (EpPMEHTOB —
CaxapoJINTUYECKON, NPOTEOJUTUYECKOM U, BO3MOXKHO, LEJUIIOJIOIUTAYECKON
AKTUBHOCTH.

BausiHue cocTraBa NHUTATEJIBHBIX Cpel Ha POCT M OHMOJOTHYECKYIO
AKTHBHOCTh IITAMMOB JHAOQUTHBIX TrpuOOB. bbulM H3ydeHBI OCOOEHHOCTH
(U3HOTOTHYECKUX TOTPEOHOCTEH W30JSITOB K MHUTATENbHBIM CyOCTpataM U B
KauecTBe CyOCTpaToOB JIJIsl KyJIbTUBUPOBAHUS SHAOPUTHBIX TPUOOB OBLIN MCIBITAHBI
MUTATEIbHBIC CPEBI CAEAYIONIETO COcTaBa: KapTodenbHO-neKcTpo3nbii arap (KJIA);
nentoHHo-AekcTpo3ubid arap (ITIIA); kpaxmano-ammuaunsiii arap (KAA); Cpena
Yaneka. nutenbHOCTh MUIIEIMIIOOpA30BaHUS UCCIAEIOBAHHBIX BUIOB SHIO(DUTHBIX
rpu0OB Ha Pa3IMYHBIX MUTATEIBHBIX CPE/Iax MPUBEICHA Ha puc. 4.2.

13



[IpoBeneHHbIE VCCJIEI0OBAHUS

IIO3BOJIMJIN CACIaTb BBIBOA O TOM,

yT0 HeoOpaboTaHHBI KapTodenb

L — MOXCT HCIIOJIB30BATBCA B KAa4YCCTBC

MUTATEIBHOTO cybcTpara TUISt

cyTKun
o -_— N (%) E =N (3, ] D ~ oo [{=]

\
&
/

KYJbTUBHUPOBAHUA BHI[O(l)I/ITHBIX

KBA rpuooB KakK nemeénas

MUKpPOOHOIOTrHYecKas cpena,,

KOTOpass OTBCYACT BCEM IMHIICBBIM

TpeOOBaHUAM Irpuda JaHHOM TPYMIIbI

NUTatenbHbIe Cpefbl u SIBIIACTCS aJbTePHATUBOU

Puc.4.2. MunenaioGpasoBanse JOPOrOCTOAIIMM KOMMoOHeHTaM. Ha

SHIO(PHUTHBIX TPUOOB. cpene
HarOOoJIblIIeE HAKOIUICHHE GHOMACCHI,

KIA OTMEYaAJIOCh

OHA MPUTOJHA U JUIS JJIUTEIILHOTO XPaHEHUsS KYJIbTYp, KOT/Ia COXPAHSIOTCS 1IEHHbBIC
KyJIbTypaJIbHbIC CBOMCTBA IITAMMOB. B oOTiMYMe OT ApPyrux NUTATEIbHBIX Cpe,
3/1eCh HAOIOJAeTCS BBIJICJIICHHE MUTMEHTa B CyOCTpaT W OOWJIBHBIA POCT KYJIBTYD
SHI0(PHUTOB.

TakcoHomuuyeckuii aHajau3 HSHAOPUTHBIX TpudoB. CucremaTuyeckas
CTPYKTYpa MHUKOOHOTHI SHIO(PUTHBIX TI'pUOOB, BBISIBICHHBIX Y BBICHIMX pPAaCTEHUU
Koipreizcrana, Bkimroudaer 1 kmace, 1 mopsinok, 4 cemeiictBa u 23 pona. M3 Hux
cemetictBo Moniliaceae camoe MHOTOYHCIIEHHOE, KOTOPOE MpeIcTaBieHo 12 poaamu,
4 BHUJla KOTOPBIX OTMEUYEHBI Kak HOBbIM. Hanbosee 6oraTthiM B BUOBOM OTHOIIEHUU
ssisiercs poxa Penicillium (Penicillium notatum, Penicillium chatkalicum, Penicillium
chrysogenum, Penicilium cyclopium). CieayiommM poaoM, XapaKTepU3YIOMAMCS
OOJBIINM KOJIMYECTBOM IMpeacTaBuTeinc, seisercs pox Trichoderma (Trichoderma
viride u Trichoderma sp). Poasr Trichoderma u Acremonium HacuuThIBagu 1Mo 2
BUga W cocTaBiisiid 4 % OT OOIIEero KOJIMYeCcTBAa BBISBICHHBIX BHUIOB TI'PHOOB.
OcTanbHbIe 8 POIOB BKIIOYAIH 110 OTHOMY BUAY U COCTaBWJIH, COOTBETCTBEHHO, 2%0.

Kak mokazaimm wccnenoBanus (puc.4.3.), KOJWYCCTBEHHOE COOTHOIICHUE
0OHapy>KEHHBIX CEMEUCTB HTI0OMUTHBIX TPHUOOB BBICIINX PACTEHUH KOJIe0aIoCh.
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Puc. 4.3. KonnuecTBeHHOE COOTHOIIEHUE CEMENCTB I3HAO(DUTHBIX IPHOOB.

Tak, npencraButenu cemerictBa Moniliaceae cocraBuim 46% ot o0iero
KOJINYECTBA BBIICICHHBIX BUIOB. Buasl cemeilictea Dematiaceae cocrasuim 18%.
[MpencraButenu cemerictBa Tuberculariaceae cocrasumu 20%. Mycelia Sterila - 4%.
Torna kak eme HeuaeHTU(DUpOBaHHBIE BUJIBI cocTaBUIM 20% OT 00111eT0 KOJIMYecTBa
BBIJICJICHHBIX BUJIOB SHAO(PUTHBIX TPUOOB.

I'naBa 5. M3yuyeHue 01010ru4ecKoil AKTUBHOCTH BbIJI€JIEHHBIX IITAMMOB.

B mpomecce IKM3HEACATCIIBHOCTH  MHUKPOOPTaHM3MBI, B TOM  YHCJE
MUKPOMMUIIETHI, BBIJICIICHHBIE U3 BBICIIUX PACTEHHM, BHIpAOATHIBAIOT Pa3HOOOpa3HbIC
COCIMHEHUS, UMEIOIME Ba)XXHOE 3HAYECHHME [IJI1 JKU3HU BBICIIUX OPraHU3MOB -
YeJioBeKa, pACTeHHWH, >XMBOTHBIX W JPYTUX MHKPOOPTraHu3MoB. OpraHnuyeckue
BEIIECTBA, BBIJIETSIEMbIE MUKPOOPTaHM3MAMHU UMEIOT Pa3HOOOPa3HYI0 XUMHUYECKYIO
npupoy, 00J1a1al0T aKTUBHOCTBIO B O4YeHb MajbiXx KoHIeHTpamusax (0,001—0,0001
MKI/MJI) W OOJIBIIONW CHenmU(pUUHOCTBIO jAcicTBUsS. YacTh W3 HUX SIBISETCS
PETYIISITOPOM pOCTa PACTEHUN: ayKCHHBI, ITUTOKMHUHBI, THOOEpENIMHBI. A TaKxke
comepkar  (U3MOJIOTMYECKH  aKTHBHBIE  BelIecTBa  (PEpMEHTHI, BHUTAMHHBI,
AMUHOKHUCJIOTBI, AHTUOMOTHUKH, TyPUHOBBIE ¥ TUPUMHIAWHOBBIE OCHOBAHUS,
TOPMOHBI, TOKCUHBI U JIP.

AHTAarOHMCTHYECKHE CBOWCTBA BbIACJICHHBIX KYJIBTYP JHAOPUTHBIX
rpu6oB. B nabopaTopHBIX YCIOBHUSX OBUIM TPOBEIEHBI MCCIEAOBAHUS MO OTOOPY
HanOoJiee aKTUBHBIX ITAMMOB JHAO(DHUTOB C AHTArOHUCTUYECKUMU CBONCTBAMH,
KOTOpBI€ MPEBAPUTEIHHO UCTIBITHIBAIUCH B OTHOIIEHUHU PsIIa TPAMIIOIOKUTEIbHBIX
Y TpaMOTpHUIIATEeNbHBIX OakTepuii. Hanbonee akTHBHBIC IITAMMBI OBIITH UCTIBITAHBI IO
OTHOIIICHUIO K TecT/KyabTypam: Pseudomonas aeruginosa, Bacillus subtilis,
Staphylococcus aureus, Escherichia coli.

Cpenn TpubOB, WM30JMPOBAHHBIX W3 PACTCHHN, OOHAPYXKEHBI KaK KYJIBTYpHI,
oOnafaroniye MUPOKUM CIEKTPOM JEUCTBHS, TaK W M30MPATEIHHO IMOAABIISIONINE
POCT JIMIITb €IMHUYIHBIX TeCT/KyIbTyp (Tadir.5.1.).
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Tabmuua 5.1 — OneHka aHTarOHUCTUYECKOW M THNEprapa3uTUYECKOW aKTUBHOCTH
ITAMMOB 3HJI0(DUTHBIX TPHOOB

Jlaboparop- Panmnyc 30Hb1 THM3HCA, NuruduposBanue pocra BHemnuii BUJI KOJIOHUH
HBIIH HOMep MM MaToreHa yepes 5 cyTok, MaToreHa
mTaMmma %
g | |3 g |2 |3 T2 |3 |g
S o 33 £.S S » S 3 ES | & i 83 | €L
Q 2} = < =R=)) L (2} = < oo | .2 2} = < oo
= 2 >3 o= e 2 >35S o= = 2 >3 | TS
[<5} —_ < © S5 = [«5] e T © = [«5) — T © S =
e —_— o L D < —_— o L D < —_— o L D
2 |8 g £ |2 |§ |8 (&2 |8 |&8 |&°
L m wn L m (2] L m wn
Neu-13 - 1+0,2 - 2+0,6 0 10 0 20 b B b b
Cur-6 5+0,3 | 440,5 | 6+0,5 1+0,4 30 20 50 10 B b A b
Acr-174 3+0,8 | 1£0,4 | 1+0,2 | 2+0,1 40 20 10 20 r r r r
Pen-97 3+1 7+£0,4 | 9+0,2 | 13+0,6 | 70 60 80 90 A A A A
Ch-127 3+0,5 | 3+0,5 | 1+0,3 - 30 30 10 0 b b B B
Pen-13 7+£0,3 | 3+0,4 | 404 - 50 40 40 0 b A b B
Clad-140 1+0,2 - 1+0,4 - 20 0 10 0 B B B B
As-27 1+0,3 | 1+0,1 - 1+0,3 10 10 0 10 B B B B
Pau-133 4+0,7 | 1+0,3 | 2+0,3 3+0,2 20 10 20 30 B B b b
Acr-153 9+0,2 | 7+0,2 - - 60 50 10 10 A b B B

Ilpumeyanue: «-» - TECT-KyJIbTypa YCTOMUYMBA K KyJIbTYpe aHTarOHUCTA; A — MMaTOT€HHAs KYylIbTypa
YrHETeHa B CHJIBHOW cTemneHu; b - cinaboe yrHeTeHHWe maToreHHOW KynbTyphl; B — maroreHHas
KyJIbTypa He yrHeTeHa; [” — runeprnapa3uTi3M B OTHOIIEHUH TATOT€HHOMN KYJIbTYpBHI.

Boinenennsiii Hamu mramm Pen-97 u3 poma Penicillium, aktuBHO momaBiisi
pa3BUTHE BCEX MCCICIyeMbIX TecT/KynbTyp. buonorndyeckas akTHBHOCThH ITaMMa
HposIBIIAIaCh B ABYX (opmax. IIpu MOSIBJICHHWH MEPBOM POCT MaTroreHa BPEMEHHO
CIICPIKUBAJICS, 3aTEM 30HA OTCYTCTBHSI POCTa MOCTEIICHHO 3apacTaia. Bropas ¢opma
HPOSIBIICHHSI aHTArOHUCTHYCCKOW aKTMBHOCTH BBIPA3WJIaCh B MOAABICHUHM PA3BHUTHUS
maToreHa, 30Ha JIM3UCa cocTaBmia OT 7 70 13 MM, 3areM HaOIOJalcs 3aMeTHBIN
THIepIapa3suTH3M.

[TonmyueHHbIC JaHHBIE MMO3BOJISIIOT CIEIaTh BBIBOJ, O TOM, 4TO mTamm Pen-97
(Penicillium sp.) obmamaer IMMPOKUM CIEKTPOM aHTHMHKPOOHOW aKTHBHOCTH,
NPOSIBISICT CHIBHOEC WHTHOMPOBAHUE pOCTa BCEX HCCICIYEMBIX TECT/KYJIbTYp-
natoreHoB. ['puObl poma Penicillium wu3BectHsr kak npoxyneHTsl 380 BTOPHYHBIX
MeTabOoIMTOB, O0JIAAIONINX OHOJIOTHYECKON AKTHBHOCTHIO B OTHOIICHWH MHOTHX
BujoB Oakrepuit (M.M. Dreyfuss, I.H. Chapela, 1994).

Hcxonst W3 TMONYYCHHBIX PE3YyJIbTaTOB, MBI MOXXEM OXapaKTepH30BaTh
B3aMMOJICHCTBHE IITAMMOB SHJIO(UTHBIX TPHOOB C IMATOTEHHBIMH TECT/KYJIBTYpaMH
cirenyromuMm obpaszom: mramMm Pen-97 (Penicillium sp.) akruBHO mpoaynupyer
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MPOTUBOMHKPOOHBIE BEIECTBA, KOTOPHIC BBI3BIBAIOT 30HBI JIM3UCA Y TECT/KYIbTYp; a
mrraMMbl Acr-174 (Acremonium charticola) u Acr-160 (Acremonium Sp.) mposiBIIsUIH
TUIIEPIAPA3UTH3M, Acr-153 mposiBUA = runepnapasuTH3M  CpeaHel
akTUBHOCTH; a KynbTypbl Ch-127 (Chaetomum sp.), Cur-6 (Curvularia geniculata),
Pau-133 (Papularia sphaerosperma) — ObUIM CpeIHCAKTUBHBIMH I10 JCHCTBHIO
BBIJICJISIEMBIX UMHU Onosornueckux BemecTB. Kynbrypa sunodurHoro rpuda - Pen-97
(Penicillium sp.) nmpeacraBiseT onpeaeacHHbI UHTEPEC I MCIOJIb30BaHUsA €€ Kak
MpOJAYLIEHTa OUOMpenapaToB, WMEIONIUX MPUMEHEHHE B O00JacTH MEIUIMHBI U
(dbapMakoJIOruM, KOTJa PE3UCTEHTHOCTh MATOTE€HHBIX KYJIbTYP K CYIIECTBYIOIIUM
AHTUOMOTUKAM PACTET C KAXK/bIM JTHEM.

mTamMMm

Onpenesienue (GpUTOPEryJATOPHOII AKTHBHOCTH IITAMMOB JHIO(PUTHBIX
rpul0oB B OTHOIIEHMH 3€PHOBBIX CeJbCKOXO03AMCTBEHHBIX KYJIbTYP. bojbiioe
BIIMSHUE Ha POCT U PA3BUTHUE PACTCHUN OKa3bIBAIOT MHKPOOPTaHU3MBI -
POCTCTUMYJISITOPBI. [IpOIYyKTBI UX KU3HENESITEIIBHOCTH CIIOCOOHBI YCUIIUBATh OOMEH
BEILIECTB, YBEJIMYMBATH BCXOXXECTh CEMSIH, YCKOpPSTh pa3BUTHE, IMOBBIIIATH
HAKOILJICHUE 3allaCHBIX BEIIECTB U BIUATH HA XapaKTep OMOXMMUUYECKUX MPOIECCOB.
[IpoBenenbl ucnbpITaHUS 1O 0O0PaOOTKE CEeMsIH 3€PHOBBIX KYJbTYp - MIICHUIBI U
SUMEHSI MyTEM 3aMayuBaHUsl UX B (PUIbTpaTe KyJbTYpPadbHON >KHIKOCTH IIITAMMOB
T-18 (Trichoderma viride) u Acr-153 (Acremonium sclerotigenum) B KOHIIEHTpaIMK
10° (1%) u 10° (0,5%). Bpemst 3amaunBaHus ceMsiH - 3 yaca. KOHTPOIIBbHbBIC BAPHAHTEI

CEMsIH 3aMadyMBaJIM B JUCTUILUTMPOBAHHOM Boje. [loaydeHHbIe JaHHBIC MPEACTABICHBI
B 1a0.5.2.

Tabmuma 5.2 - TlposBneHue GUTOPETYIATOPHOM aKTUBHOCTU HSHAO(PUTHBIX TpubOOB
Ha MOP(OJIOTUYECKHIX MapaMeTpax MIICHUIIBI ¥ SIMEHS

Ne HcnbiTyembie | BexoxecTh Jdauna Jdauna Cyxasn Crpipasn
MTAMMBbI M CceMsH Ha/3eMHOH | KOpHeBOM ouomacca Ouomacca
KOHIEHTpauus | Ha 4 CyTKM, 4acTH cUcTeMbl yepes yepes
HX CyCHeH3UH % Ha 7 cyTkU, | Ha7 cyTkHu, | 10 cyTok, r | 10 cyTOK, T
MM MM
IMuenuna
1. T-18 100 26 +0.68 12 +1.188 2,6 £0,237 5,38 +£0,43
1,0%
2. Acr-153 90 23+ 0.73 8 +0,45 1,5+0,173 3,42+0,24
1,0%
3. KonTpoJn 80 21 +0,66 9 +0.52 1,2+0,154 4,0 +£0,23
Sumenb
4. T-18 95 13.3+1.580 10 +0,58 2+0,193 6,43 +£0,23
0,5%
5. Acr-153 75 9.18 £0.52 11 +0,616 1,5+0,168 4,71 £0,137
0,5%
6. KonTpoJsn 75 6.75+0.45 6 +0,64 1,5+0,170 3,215+ 0,122

N3 pamseix tabm. 5.2.

BUJHO, 4YTO TPH MPEATOCEBHONW 00pabOTKEe CEeMSH
BCXOkecTh ceMsiH coctaBuia 90-100% B 3aBucuMOCTH OT TeCT/00BEKTa, YIJIMHEHHE
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crebneit goxoamwno no 30 cm, kopHei - A0 20cM MO CpPaBHEHUIO C KOHTPOJIEM.
[loka3zaHo, 4To mpennoceBHas 0OpabOTKa CEMSH KyJIbTYpPaJIbHOW KUAKOCThIO [-18
(Trichoderma viride) yBenWuuBaeT SHEPTHIO MPOPACTAHHUS, IOJEBYIO BCXOXKECTh
ceMsiH. B pesynbrare wuccinegoBaHuil ObLIM OTOOpaHbl 2 mTamMMa 3HIO0(UTHBIX
rpuOOB Kak TPOAYHEHTHl POCTCTUMYJIUPYIOUINX aKTUBHBIX COCAMHEHUW MJis
OPUMEHEHUSI WX B CEIbCKOM XO34WCTBE B IENAX TMOBBIIICHUS  ypOXKas
CEJbXO3KYJBTYP.

BbIBO/IbI

1. YcTaHOBJICHO MIMPOKOE PACIPOCTPAHCHHUE IHIOMUTHBIX IPUOOB B Pa3IMYHBIX
O0oraHuKo-Teorpaduveckux  permoHax  KeIprei3crana.  PacTHTenbHOCTH
CeepHoro  KwIprel3cTaHa 1O CpaBHCHHIO C  JPYTUMH  PETHOHAMU
XapakTepusyeTcs boratbiM OMOpazHO0Opa3ueM HI0(PUTHBIX TPUOOB.

2. BBIABIIGHO 3aKOHOMEpPHOE paclpeiciicHHe SHIOPUTHBIX TpUOOB  TI0
BEPTUKAJIbHOMN MOSICHOCTH HCCIENYEMOU MECTHOCTH. HauOounee
0JIarONMPUATHBIM MECTOOOUTAaHUEM IS CHUMOMOTHYCCKOTO CYIIECTBOBAHHMS
SHAO(PUTHBIX TPUOOB W BBICIIMX PACTCHHH SBIIICTCS 30HA MPEATOPhS |
CpPEeIHETOPhs, MEHEe OJIaronpUsiTHON 30HOM - BHICOKOTOPHBIN TIOSIC.

3. JloctatouHO OJarompusATHBIM MECTOOOUTAHHUEM B OPraHW3ME BBICIIUX
pacTeHuil asisg 3TUX TPUOOB SBISETCA KOPHEBas CUCTEMa, 3aTeM CTeOnH |
JUCThS, TOTJAa KaK B TKAHU COLIBETUH M B CEMEHA PACTeHHI 3HI0(PUTHBIC
rpUOBI 3aCENSTI0TCS PEAKO.

4. BONBIIMHCTBO  BBISIBJICHHBIX  BHUAOB  SHAOPUTHBIX TpUOOB  SIBISETCS
Me3o(husiaMy, TMPHUCIOCOOJICHHBIMU K  CYIIECTBOBAHUIO TPU  CPEIHUX
TEMIEpaTypHeIX pexkumax. OOHapyKeHbl M HUCTHHHBIE TMCUXPOQUIIHI,
pasBuBaronmecs mnpu Ttemneparype 4°C, a Takke mCUXpoTpodsl, Ooiee
PUCTIOCOOJIEHHBIE K KOJIEOaHUSIM TeMIlepaTyp, MEIJICHHO pPa3BUBAIOIINECS
npu 12°C.

5. YcranoBneH HaubOonee dS(PQPEKTUBHBIA COCTaB NHUTATENBHOW Cpebl s
MOBEPXHOCTHOTO KYJIHTUBUPOBAHUS SHAOPUTHBIX TPUOOB, 00€CTICUNBAIOIIHIA
MaKCHUMAaJIbHBI BBIXOJl OWMOJIOTMYECKH aKTUBHBIX MeTabonuToB. Hambonee
sh(exTuBHBIE yCIOBUA Il  KYJIbTUBHPOBAHUS OSHAOPUTHBIX T'PUOOB:
Temmneparypa pocta (26£1)°C, nuanazon 3Hauenus pH 5.5-6.0.

6. OToOpanbl mTamMMbl 3HIOPUTHBIX rprOoB (poma Penicillium) ¢ Bwicokoit
AHTAarOHUCTUYECKOM aKTHBHOCTHIO B OTHOIICHWHM TMATOTCHHBIX OaKTepui,
KOTOpblE MOTYT OBITh PEKOMEHIOBaHbI ISl JAJbHEUIIUX  MEIHUKO-
OMOJOTUYECKUX HCCIEAOBAHUM C IENhI0 pa3padOTKM HAa WX OCHOBE HOBBIX
JIEKapCTBEHHBIX OMoMpenapaToB B (apMaKOJIOTHIECKON OMOTEXHOJIOTHH.

7. OtoOpanbl nBa mtamMMa HSHAOGUTHBIX TpuboB (Trichoderma viride u
Acremonium sclerotigenum) kak TPOAYIEHTOB CTUMYJIHUPYIOMUX POCT

18



AKTUBHBIX COCIMHEHUN MJi1 TPUMEHEHHUS HX B CEIbCKOM XO3SIICTBE A
MOBBIIICHUS YPOXKasl CEIbXO3KYIBTYP.

IIpakTHYecKHe nmpeaioKeHue N0 HCN0JAb30BAHUIO Pe3ybTaTOB
AUCCEPTALMOHHON PadOThI
[lonyyeHHsle  pe3ynbTaTbl  MCCIAEAOBAHMS  OyAyT  MCHOJB30BaHbl B

CeNbCKOX03siicTBeHHOM OnoTtexHosoruu. lltamm sunodurHoro rpuda Trichoderma
viride oxa3pIBaeT POCTCTUMYJIHPYIONIYIO AaKTHBHOCTh Ha  BCXOXKECTh CEMSH H
YCUJIMBAET POCT BCXOJIOB M MOJIOJBIX PACTCHUMN MIICHUIBI, U SIUMEHS, 00ecreurnBas
UM YCTOMYMBOCTb K HEONArompusTHbIM (pakTopaM okpyxkaromed cpenbl. JlaHHBIHI
IITAMM B TEPCICKTUBE MOXXET OBITh PEKOMEHJOBAH JJIS CO3JIaHUS MHUKPOOHOTO
npenapara, IMCIOILINI TPUMEHEHHUE B CEIbCKOM XO3SMCTBE JIJIsl IOBBIIICHUS YPOXKas
3epHOBBIX KYJIBTYp. YCTaHOBJICHAa aKTHBHas jgo03a mTamma Trichoderma viride T-18
B KOHIICHTpallMK1 10%u 10° CIIOP/MJI, OKa3bIBAOIIEH BBICOKYIO POCTCTUMYJIUPYIOITYIO
AKTMBHOCTh HA CEMSH M BCXOJIOB 3€PHOBBIX KYJIbTYp. Marepuainbl HCCIeIOBaHHIA
MOTYT  OBITh ~ PEKOMEHIOBAaHbI  JUIi  JAJbHEUIIMX  MEIUKO-OMOJIOTHYCCKIX
MCCIICIOBAHUIN C 1ICJIBI0 pa3pabOTKH MPOBEICHUS JIEKAPCTBEHHBIX OMOIMpEnapaToB B
(apMaKoIOrHUECKO OMOTEXHOIOTUU | JIJISl TIOBBIIICHHS YPOXKasi CEIbXO3KYIbTYp B
CEJIbCKOM XO3sMCTBE.
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booymosa Caiikan TokrocynHoBHanblH 03.02.01 — 6oranmka skana 03.02.03 —
MHKpPOOHOJIOTHS  aAucTHUKTepH  00wHYa  «KbIPrbI3CTAHABIH  KOTOPKY
TY3YJYLUTOIY 6CYMAYKTOPYHIOIY JHAOPHUTTHK KO3y KAPbIHAAP KAHA aJapAbIH
OMOJIOTMAJIBIK KAaCHETTepHW» TeMachblHAa OHOJOrusi WJIMMHHUH KaHAUIATHI
WINMHH J1apaacblHA U3EHYY AMCCEPTANMACHIHBIH

PE3IOMECH

Hernsrm ce3nep: »HAOGDUTTHK KO3y KapbIHAAp, >KOTOPKY TY3YJYIITOry
OCYMAYKTOp MEHEH CHMOHMO37yK OaiIaHbIITap, AHTArOHUCTTHK AaKTHUBAYYJIYK,
OyyaaibIH jkaHa apaHblH OMOCTUMYJIATOPY.

M3ua16e6HYH  O00BEKTHCH:  OCYMJIYK  YITYJIOpy, OSHIOPUTTHK KO3y
KapbIHAAPbIH [IITAMM/IAPHI.

M3unpeenyn  Makcatbl:  KbIprbI3CTaHABIH ~ KOTOPKY  TY3YJYIITOry
OCYMAYKTOPAOTY IHIOPUTTHK KO3y KapbIHAAPIbIH OMOTYPAYYJYTYH H3WII66 jKaHa
aylap/bIH HUMHEH OMOJIOTHUSJIBIK aKTHBAYY IITaMMIap/bl TaOyy.

M3ua1e6HYH  BIKMACBI.  MHKPOOHMOJOTHSUIBIK,  OMOXHMHUSJIBIK  JKaHa
OMOTEXHOJIOTUSIIBIK.

AJIBIHTaH HATBIKAJIAP JKaHA KAHBLIBIKTAP: KBIPrbI3cTaHABIH IMapTHIHAA
OMpUHYM KONy OHAODHUTTUK KO3y KapBIHAAPIABIH OHOTYPIYYIAYTY JKOTOPKY
TY3YAYLITOTY OCYMAYKTOPAYH CHUMOHOHTTOPY KaTapbl, ap TYPAYY KIUMATTHIK
mIapTTapaa JKaliai TypraHabITbl U3WIICHIU. BUOIOTHUSAIBIK KaCUETTEPH, TaPaIBIIIbI
’KaHa aJBIHTaH IITaMMIApJbIH SKOJIOTUSIIBIK ©3reUelyKTepy M3WAeHIU. JKOTopKy
TY3YAYWITOTY  OCYMAYKTOPAYH  OpPraHM3MHHIE  CHMOHO3AYK  KAIIOOCYHYH
OKOJIOTHSIIBIK (PAKTOPIIOPTo K63 KapaHIbLIBITBI aHBIKTAIIHI.

IpakTuKagabIK MaaHUCH: AWBIT YapOa ©CYMIYKTOPYHYH O6CYYCYH TE3IETYYIY
’KaHa WIJIET KO3TOry4Tapra Kapiibl aHTArOHHCTTUK KacHETTepre 33 MITaMMIapAbIH
1a00paTOPUSIIBIK KOJUICKIUACHI TY3YJay. Kummre kapara matoreHAYyJIYK KacHeTKe
93 00JITOH OaKTepHsIapra Kapiibl )KOTOPKY aHTarOHUCTTHK aKTHBAYYJIYK KOPCOTKOH
sHI0GUTTHK Ko3y KapeiHmapiad (Penicillium ypyycyHan) mrammaap TaHIaJIbL.
OcyyHy XeHre caiyydy Kacmerke 33 tmrammaap (Trichoderma viride sxana
Acremonium sclerotigenum) taGeuiabl. M3mineeHyH MaTepuaigapblH albul dapoa
KyJIbTypaJapblHBIH TYITYMIYYJIYTYH JKOTOpYJIaTyy Y4YyH aiipi1 uapOana jkaHa
MEIWIMHAIBIK ~ H3WIA0eNepae, (apMaKOJIOTHIIBIK ~ OHOTEXHOJIOTHSIIA  YKAHBI
nperaparTapabl aryy MaKCcaThIH/1a KOJIJIOHyyTra O0JIOT.

Konagonyy Ttapmarbl: MukpoOuosorus, OHOTEXHOJOTHSA, (apMaKOJIOTHS,
CHUCTeMAaTHKa, OMOTYPAYYJIYKTY CaKTOO.
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PE3IOME
aucceprauun boOymosoit Caiikan ToOKTOCYHOBHBI Ha TeMy «JHAOPHUTHBIE
rpuObl BpiclIMX pacTeHrnid KbIpreizcrana u ux OHOJIOTMYECKHE CBOMCTBA» Ha
COMCKAaHMe Y4YEHOHl CTeNeHH KaHAMAaTa OMOJOrMYeCKHX HayK IO
cnenuaiabHocTaM: 03.02.01 — 6oranuka n 03.02.03 — Mmukpoduosorus

KuaroueBblie cioBa: 3HI0(QUTHBIE TPUOBI, CUMOMO3 C BBICIIUMH PACTCHUSIMH,
AHTarOHUCTUYECKask aKTUBHOCTh, OMOCTUMYJIATOPBI CEMSIH MILIEHULIBI U STYMEHS.

OO0beKkT mcceI0BaHUSA. pACTUTEIbHBIE O0pPAa3lbl, MITAMMbI 3HAO(DUTHBIX
rpudoB.

Heas mnccaegoBaHus: u3yyuTh OuopazHooOpazue HSHAOPUTHBIX TI'pUOOB
BbICIIUX pacTeHUui KeIprei3cTaHa M BBIIBUTH IOJIE3HBIE OMOJOIMUYECKHE CBOMCTBA
BBIJIEJIEHHBIX H30JISTOB.

MeTton HCCJIeIOBAHMS: MUKpPOOHOIOTUYECKUIA, MUKOJIOTUYECKUH,
OMOXMMUYECKUN U OMOTEXHOJIOTHUECKUH.

IMosryyeHHblIe pe3yabTaThl M UX HOBH3HA: Briepsrie B ycnoBusix Keipreizcrana
ObUTM TPOBEJEHBI MCCIENOBAaHUS 10 BBISBICHUIO BHUAOBOrO0 OHOpa3zHOOOpa3us
SHAOPUTHBIX TPUOOB - CHUMOHMOHTOB BBICHIMX PACTEHHI, OOUTAIONIMX B Pa3HbBIX
KJIMMATUYECKUX YCIOBHUSX IO BEPTHKAJIBHOM MOSICHOCTH MecTHOcTeil. Bmepsbie
ObUTM W3Yy4YeHBl OMOJIOTMUECKHE CBOMCTBA, pACIpPOCTPAaHEHUE W DSKOJOTUYECKUE
OCOOEHHOCTH TOJIYYEHHBIX M30JIATOB. Y CTAHOBJIEHA 3aBUCUMOCTh CUMOMOTUYECKOTO
CYLIECTBOBAHUA SHAOPUTHBIX TPUOOB B OpraHU3ME BBICHIMX pACTeHHH OT
AKOJIOTHYECKUX (PAaKTOPOB: TEMIIEPATYPhl, BIAKHOCTH, TYCTOTHI TPABOCTOSI.

I[IpakTnyeckas 3HayuMocTh: Co3naHa abopaTopHas KOJUJIEKIMS IITaMMOB
SHAO(PUTHBIX TPUOOB, 00IANAOIMHUX POCTOCTUMYIUPYIOMIUMH, aHTATOHUCTUYECKUMHU
cBoiictBamu. OTOOpaHbl mTamMMbl SHIOGUTHBIX rpuboB (poma Penicillium) ¢
BBICOKOW aHTarOHUCTUYECKOM aKTHUBHOCTBHIO 1O OTHOIICHHIO K IaTOT€HHBIM
OaktepusiMm. OHM MOTYT OBITh PEKOMEHJOBAHBI I JAIbHEWIINX MEIUKO-
OMOJIOrMYECKUX HCCIEIOBAaHUM C LENbI0 pa3pabOTKU MPOBEIEHUS JIEKapCTBEHHBIX
OuomnpenaparoB B ¢apmMakojJorudeckoin OmorexHoysorud. OrToOpaHBl JBa IITaMMa
samoputHeIXx TpuOoB (Trichoderma viride m Acremonium sclerotigenum) xak
IPOAYLIEHTOB  POCTCTUMYJIMPYIOIIUX  aKTUBHBIX  coeAuHeHWd. UMXx  MoxkHO
WCII0JIB30BaTh IS MTOBBILICHUS YPOXKasi CENbX03KYJBTYP B CEIbCKOM XO3SMCTBE.

O6saacTh NpPUMEHEHHUsI: MUKPOOUOJOTHs, OWOTEXHOJOTHS, (apMaKOJIOTHs,
CHUCTEMaTHKa, COXpaHeHne OMopazHooopasusl.
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RESUME
Bobushova Saykal Toktosunovna «Endophytic fungi in higher plants in
Kyrgyzstan and their biological properties» on competition of a scientific degree
of Cand.Biol.Sci. on specialities: 03.02.01 - botany and 03.02.03 - microbiology

Key words: endophytic fungi, symbiosis with higher plants, antagonistic
activity, biostimulators of wheat and barley seeds.

Object of research: plant samples, endophytic fungi strains.

Purpose of the research: to study the biodiversity of endophytic fungi of higher
plants in Kyrgyzstan and to identify useful biological properties of isolates.

Research methods: microbiological, biochemical, mycological and
biotechnological.

Findings and novelty: For the first time in Kyrgyzstan, studies were conducted
to identify the species diversity of endophytic fungi - symbionts of higher plants
found in different climatic conditions on the vertical zoning districts. The biological
properties, distribution and ecological characteristics of the obtained isolates were
studied. The dependence of the symbiotic existence of endophytic fungi in the body
of higher plants in relation to environmental factors: temperature, humidity, density
of grass was established.

Practical siginificance: A collection of laboratory strains of endophytic fungi
with antibiotic and growth stimulating action was created. Strains of endophytic fungi
(the genus Penicillium) with high antagonistic activity against pathogenic bacteria
were selected and two strains of endophytic fungi were selected as the producers of
growth stimulating active compounds (Trichoderma viride and Acremonium
sclerotigenum). The studies can be used to increase crop production in agriculture,
and may be recommended for the future biomedical research to develop new
medicines in the pharmaceutical biotechnology.

Field of application: microbiology, biotechnology, pharmacology, systematic,
biodiversity conservation.
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