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AHHoOTamus. Dta paboTa MpencTaBisieT 0030p Hay4HBIX PE3YJIbTATOB, MONTYYCH—
HBIX 3a mocneanue 10 jer mo OMOTEeXHONOrMYecKoi Hayke. B Teuenume 3toro
neprofia Mbl  pa3paboTany  OHOTEXHOJIOTMYECKHE IIOAXOABI  HCIONb30BATh
€CTECTBCHHbBIE U OTOOPAHHBIC MHUKPOOPTraHU3MbI HPOIYMPYIOIIHE KOJIOTHISCKA
Oe3oracHble OWompenaparbl Uil 3alIUThl  arpoOHOPa3HOO0pasHss W JIECHBIX
KyJbTyp OT OoJe3Heil u BpeauTeneil, Uisl YBEIHYCHHS WX YCTOWYHBOCTH K
Pa3IMYHBIM CTPECCOBBIM (hakTopaMm OKpy»xaroweit cpeapl. Takke ObLH pazpabo—
TaHbI GMOCTVIMyﬂﬂTopr poCTa 3€PHOBBIX, OBOIIHBIX W TEXHUYECKHUX KYJIBTYP.
Paspaboranbl OuornpenapaTsl At OHOpEMeUALNN 3arPs3HEHHUS TT0YB TSHKEIIBIME
MeTaJUTaMH 1 He()TEPOTyKTaMH.

KaroueBble cii0Ba: GMOTEXHOIOTHYECKHE METO/IbI, OHOpa3HOOOpasme.

BIOTECHNOLOGY METHODS IN THE PRESERVING
AND PROTECTION OF A BIODIVERSITY IN KYRGYZSTAN

Abstract. This work provides a cumulative review of the scientific results over
the past 10 years on the biotechnology science. During this period we have
developed the biotechnology methods to use the natural and selected micro-
organisms to produce environmentally friendly biological preparations to
protect the agricultural and forest biodiversity from disease and pests; to
increase their resistance to various stressful environmental factors. Also the
biological stimulation preparations were developed for growth stimulation of
cereals, vegetables and industrial crops. We have developed technology to
produce the biological preparations for bioremediation of soil pollution by
heavy metals and petroleum products.

Key words: biotechnology methods, biodiversity in Kyrgyzstan.

MoIIHbIi BCIUIECK HCCIIEAOBAHUN MO OMOTEXHOJOTHH B MHPOBOI HayKe MPOH3O0ILIEN B
80—¢ rompl, KOrma HOBBIC METOMOJOTHYECKUE M METOJIMYECKUE IMOIXObI 00ECIeUrIn
niepexo]] K 3G(HEKTHBHOMY HX HCIIONB30BAHHIO B HAyKe M MPAKTHKe, BO3HHUKIIA peabHast
BO3MOXKHOCTb M3BJIE€UB U3 ITOTO OOJIBIION SKOHOMHIECKUH 3D DEKT.
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B Hame# ctpaHe MONBITKA MO pa3paboOTKe MEpBOil TOCYAApPCTBEHHOW IMPOTPaMMBI MO
ounotexnonornu Obutk Hadathl B 1999-2000 rr., ObUTM CO3MaHBI HECKOJBKO IIEHTPOB,
OpraHM30BaHbl OMOTEXHOJIOTHUECKHE J1a00paTopur M KadeApbl B HAy4HO- HCCIIEI0BA—
TENBCKHUX YUPSKICHUSIX M By3ax. OJJHAKO B JAJbHEHIIIEM, B YCIOBUAX 3KOHOMHUUYECKOTO
KpU3UCa, M3-32 HE BBIICJICHUS LICJICHATIPABICHHOr0 (DMHAHCUPOBAHUS, BHUMAHHE K
npodnemMaM OUOTEXHOJIOTUM B CTpaHe ObLIO ociadneHo. B pesynbrare pasButHe OHOTEX—
HOJIOTHYECKHX HUCCIICIOBAHUN M X MIPAKTUYECKOE UCTIOIb30BaHKIE ObLIO CBEJICHO TIOUTH K
HYJIIO, YTO NPHUBEJIO K MX CHJIBHOMY OTCTaBaHHIO OT MHPOBOTO YPOBHSI HE TOJIbKO B
00JIaCTH TEHETUYECKOW WHKCHEPHH U JIaXKe B O0JACTH TPaJULIHUOHHONW OMOTEXHOJIOTHH.
CrenoBatenbHO cnabo BeAyTCs Hay4dHbIC HCCICIOBAHHUS IO 3alUTE, KOHCEPBALMH —
CO3ZIaHME TEHETUYECKOro OaHKa W PAIMOHAIBHOMY HCIOJIb30BAHHIO T'€HETHYCCKUX
PECypCOB CTPaHBbI.

3amuTa ¥ Co3AaHKe FeHeTHUECKOro 0aHKa YHUKAILHOTO IIPUPOTHOTO OUopazHooOpasus
1 arpo, JICCHOTO OMOpa3sHOOOpasus SIBISIOTCS CTPATETHYECKUMH M NPHOPHTETHBIMU
3aja4aMy He TONbKO [y KbIpreiscraHa, HO W Ui BCErO MHpPOBOIO COOOIIECTBa,
MIOCKOJIbKY YHHMKaJIbHbIE T€HETHUECKUE PECYPCHI SIBISAIOTCS HEOTHEMJIEMOI COCTaBHOMU
4acThIO LEJIOCTHOrO MHPOBOTO reHO(oHa.

C TOYKH 3peHUs] COBPEMEHHOI OMOTEXHOJIOTHH, K TeHETHYECKUM pecypcaM OTHOCSTCS
HE TOJBKO T€HEpPaTHUBHBIC KIETKM M 0COOM Ha OPraHU3MEHHOM YPOBHE, HO U JIt00ast
comarnyeckas kierka, (parmentst mosekyn JHK, PHK, mutoxonmpuii, rmiazmun
0aKTepUAbHBIX KIIETOK W BHUPYCHBIX YaCTHII, 3alllUTa KOTOPBIX TPEOYIOT OCOOBIX —
CHEeUUPHUYCCKUX MOJXOIOB.

Hapsimy ¢ usydeHumeMm elle He HAHIEHHBIX M IIONBHOCTBIO HE H3YyYEHHBIX BHIOB
pacTeHuil, MHKPOOPraHH3MOB M JAPYTrUX OPraHU3MOB, HEOOXOAUMO PAaCIIMPEHHOE
BOCIHPOU3BOACTBO UX TEHOMOB B HCKYCCTBEHHBIX JJAOOPATOPHBIX YCIOBUSX W NMPUPOI—
HBIX OXPaHSAEMBIX TEPPUTOPUAX, KOHCEpBAlMs MX T€HETHYECKHX PECYpcOB B BUJE
co3naHus HanmoHanabHOTO T€HETHYeCKOro 0aHKa, KOTOPHIE B COBOKYITHOCTH JOJKHEI
copMHpOBaTECS B CTPOHHYIO TOCYJapCTBEHHYI0 M HAIMOHAIBHYIO IOJNUTHKY
Keoipreiscrana B XXI Beke.

COBpeMCHHbIC MECTO/AbL OMOTEXHOJIOTHH — 3TO HCIOJIb30BaHHE TCHHO-UH)XXCHCPHBIX U
KJICTOYHBIX MCTOJOB W TCXHOJIOTMHM CO3OaHHUA M HUCIIOJIb30BAHUA T'CHCTHUYCCKH MOIII/I(I)I/I—
OUPOBAHHBIX MHKPOOPraHN3MOB, paCTeHI/Iﬁ U XKHUBOTHBIX B LECJIAX I/IHTCHCI/I(I)I/IKaU,I/II/I
TPOMU3BOACTBA W TIOJIYYCHHSA HOBBIX BHUIOB MNPOAYKTOB Pa3IMYHOTO HA3HAYCHUA. Ilo
CBOMM LCJEIM U BO3MOXHOCTAM B HNEPCIEKTHUBE 3TO HAIPABJIICHUC ABJIACTCA CTPATCIH—
yeckuMH. OHa TI03BOJIIET peumiate NPUHIUANHAAIBHO HOBBIC 3ada4yd II0 CO3JaHUIO
MUKPOOPraHUu3MoOB, paCTeHI/Iﬁ M OJKUBOTHBIX C TIOBBIIICHHOM yCTOfI‘-IPIBOCTLIO K
CTPECCOBBIM (I)aKTOpaM Cp€nanbl, BBICOKOH NPOAYKTUBHOCTBIO U KQYECTBOM ITPOAYKIIUHU, T10
0310POBJICHUIO 9KOJIOTHYECKOW 0OCTaHOBKH B NpUupoAe U BCEX OTPACIIAX IMPOU3BOACTBA.
Vike cerogHss BO MHOTHX na6opaTopI/mx Mupa € IIOMOLIBKO METOH0B TeHETHYECKOM
HWHXCHEPUHN CO3AaHbl IPUHIUIINAJIBHO HOBBIC TPAHCICHHBIC MUKPOOPTaHU3MbI, PACTCHU
" )KUBOTHBIC, UCIIOJIB3YEMBIE B KOMMEPUECKUX LECIIAX.
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B TpaAULIMOHHOM, KJIACCUYECKOM CMBICJIE OMOTEXHOJIOTHS — 3TO METOAbI U TEXHOJIOI'HA
MIPpOU3BOACTBA, TPAHCIIOPTUPOBKH, XpAaHEHUA U nepepa60TKH CEJIbCKOXO35MCTBEHHON U
prl"OfI OpoAYKIUU C HCIOJb30BaHUEM 06I)I‘IHI)IX, HETPAHCTECHHBIX (HpI/IpoﬂHLIX u
CCJ'IGKIII/IOHHLIX) MUKPOOpPraHn3mMoB, paCTeHI/Iﬁ " KUBOTHBIX B €CTECTBCHHBIX W HCKYC—
CTBCHHBIX YCJIOBUSAX.

HecMoTps Ha BO3HHUKIIKE B CTPaHE SKOHOMHYECKHE TPYAHOCTH, Onaromapsi moaaepxKe
MEXIyHAPOAHBIX MPOEKTOB M CO3IJAaHHS COBPEMEHHOH MaTepHalbHO — TEXHHYECKON
6a3bl B mabopatopru Mukpobronoruu Keipreizcko-Typenkoro yHuBepeurera « MaHac
HaM YZOaloch pa3BHBATh KIIACCHYECKUE OHMOTEXHOJOTHYSCKUE HCCICHOBAHHS IO
HCIIOJIb30BAHUIO TPHPOAHBIX M CEJCKIHOHHBIX MHUKPOOPTaHM3MOB JUIS TOJNYYCHHS
9KOJIOTHYECKH Oe30MacHbIX OHOMpenapaToB, WMEIOIIMX MNPUMEHEHHE B 3allUTe
arpobuopasHooOpasusi U JIeCHOro OuopazHooOpasusi oT OoJjie3HeH u BpeauTeneil, B
MOBBIICHUN WX YCTOHYMBOCTH K Pa3IM4YHBIM CTPECCOBBIM (PaKTOpaMm OKpYKaroulen
Cpeapl, a TAKXKC CO3JaHbI 6HOHpeHapaTBI I CTUMYJIAIUA POCTAa 3€PHOBBIX, OBOIIHBIX
1 TEXHUYCCKUX KYJIBTYP.

Bb11u co3nanbl 1a00paTopHbIe 00pa3ubl CIeyI0IMX OHONMPeNnapaToB:
I'punBer- 6uonpenapart Ha ocHoBe mTamMma Streptomyces fragilis 51-18.

O0nasaetT BBICOKUM POCT CTUMYJHUPYIOMIUM 3((PEKTOM Ha BCXOJOB MIICHHILIBI, SSYMEHS,
CBEKJIbI, OI'YpLOB, KallyCThl M JPYIUX KyJbTyp. PocTcTumynupytoee aeiictBue npena—
pata o0ecreunBaeT MOJIHYI0 BCXOXKECTh CeMSH Ha KOPOTKHUI CPOK BPEMEHH U MOBBIIIAET
YCTOMYMBOCTH BCXONOB K COPHBIM DACTEHHSIM U TPHUOHBIM OOJe3HAM. ODHEprus
IIpopacTaHus CeMsH NoBblaeTcs Ha 53-69%, BcxoxkecTsb cocTaBiseT — oT 94% no 100%.
AKTHBHM3UpYET KOpHeoOpa3oBaHWE M 3aKJIaJKH OPraHOB HAJ3E€MHOM YacTH PACTEHHH:
JUITMHA KOpHS yBenW4HMBacTcst B 2 pasa, JuiMHa cTednst — 1,7 pasza, yeM B KOHTpOJIE.
IMpenapar Taxxke TPOSABISET aHTATOHUCTUYECKYIO aKTHBHOCTh B OTHOIICHHM KOPHEBBIX
THIUIEH CeITbCKOXO3SHCTBEHHBIX KynbTyp. OOecreunBaeT JOCTOBEPHBIC INPHOABKH
ypoxast O3MMOH IIMIEHHIBI U APOBOTO suMeHs B cpemHeM 2,3- 3.5 m\ra. Ilpemapar
SIBJIIETCA IPEKPACHOM 3aIMUTON PacTEHHH B TEIUIULIAX U B OTKPBITOM IPYHTE.

Tpuxonepmun — K, Ononpenapar Ha ocHOoBe ImnTamMma Mukpomunera Trichoderma
lignorum T-781. OGnagaer BEICOKUM (QyHTUIUIHBIM U THIIEPHIAPA3UTHIECKUM ACHCTBHEM
10 OTHOILIEHHIO K BO30YIUTEISIM THIJICH OBOIIHBIX U TEXHMYECKHX KYJIBTYp, B YaCTHOCTH
caxapHOW CBEKJIbI, KapToderns, TOMaToB M OryploB. BBICOKYI0 (QYHIHIMIHYIO aKTHUB—
HOCTh TPOSIBISIET B OTHOLICHWH CJEAYIOIIMX BO30yIMTENed TpHOHBIX OoNe3Hel:
Corynobacterium sepedonicum, Botrytis cinerea, Fusarium oxysporum, Fusarium solani,
Rhizoctonia solani. Beicokyto 3¢ dekTHBHOCTD Tpenapar MposBiIsSeT MPU OILyIpUBAHUH
KiryOHel kaprodens B mporecce xpaHeHus. I[lpemapaT MokeT ObITh NpPHUMEHEH JUIs
00pabOTKK 3apa)KEHHOW TMOYBBI, B IIEJIAX O30POBIICHUS ee OoT Bo3Oyauteneil. Co3naHbl
Ouonpenaparsl 1abOpaTOPHOTO U MPOMBIIIIEHHOTO 00pasia IIs CTUMYJSLUM pocTa U
3alUThl cesHIeB U BcxomoB Emu Tsup-Illanckoi, koTopble ObUIM anmpoOMpOBaHBl B
TIOJICBBIX YCJIOBHSIX, HOATOTOBICHB! PEKOMEHIAINH I UX TIPUMEHEHHSL.
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Konudep - buonpenapar Ha ocHOBe mTamma Streptomyces bambergiensis K1-3, obnamaer
BBICOKOH (DYHTHIMIHONW M pPOCT CTUMYJIMPYIOIIEH aKTHMBHOCTHIO. Bbicokoa(dek—TiBeH
MIPOTUB TaKUX I'PUOHBIX OOJIE3HEH KaK IoJieraHie BCXOJ0B, CEPOE LIIOTTE U BhIIIPEBAHHUE
CesHIIEB XBOMHBIX 1Mopoa. D(PPEeKTUBHOCTD cAep>KUBaHUs Oose3Hel cocraBisier 52-58%.
OnHOBPEMEHHO ATOT IMpenapar o0JialaeT CTUMYIIUPYIOIIUM 3PQEKTOM Ha POCT CESHIICB
otux ke jepesbeB. Ilobimaer Ha 30 —35% TIpyHTOBYIO BCXOXKECTh CEMAH H
IPIKUBAEMOCTh BCX0J0B. O0ecrmeunBaeT COXpaHHOCTb TOJWYHBIX CesHIEB Ha 92% B
KOHIIE BereTalyu. AKTHBH3HMPYeT KOpHEOOpa3oBaHME U (OTOCHHTE3, YCHUIIBAET
CONPOTHBIIIEMOCTh CaXKEHLIEB K OOJIE3HIM, YCHIINBALT HX 3aCYyX0 M MOPO30YCTOHYHMBOCTb.
IIpenapat siBisieTCsl MPEKpacHOM 3aIlUTON BCXOAOB U CaKEHIIEB XBOMHBIX IIOPOJ, B TOM
yucie Enu [penka oT rpuOHbIX 00JIe3HEH B MMTOMHHKAX.

OtmmyaeT SKOHOMHUYHOCTB U JetieBr3Ha (B 5-10 pa3 aemepie XUMHUECKUX MECTULIUIOB) U
9KOJIOrHyecKas 0e30IMacHOCTb. YMeNoe NMPUMEHEHUE MpenapaTa ClacaeT CaXKeHIEB OT
Oone3Heil M JaeT UM yCTOMYMBOCTH K HEOJArONMpHUATHBIM JKOJOTHYECKUM (aKTopam,
yIIydIIaeT X TOBAPHBIN BHEITHUHA BUJ.

Takum 006pa3oM, PHMEHEHUE BbIIIEYKa3aHHBIX OHOIpenapaToB 00eCIeUUTh HOIEpHKAHUE
OuopaszHooOpasue, OuoMacchl arpoiaHiiadTOB M JIECHBIX MAacCHBOB, TEM CaMbIM
CIOCOOCTBYET PEIICHUIO IPOOIEMBbI UCTOLIEHHS IPUPOLHBIX PECYPCOB.

Hamu Gbutit pazpaboTaHbl TEXHOJIOTMH TOTy4YeHHs! OHOIpenaparoB il OHopeMeu3aiuy
IIOYB OT 3arps3HEHHs TSDKEJIBIMH MeTajulaMHu U HedTu mpoaykramu. B maGopaTtopHbIx
YCIIOBHUSX HOJIy4YeH OHompenapara Ha OCHOBE HOBBIX mTaMMoB Bacillus megaterium u
Bacillus cereus, BbIpaliuBaeMbIX Ha CpeAax ¢ BBICOKMM COAEPIKAHUEM COJICH TSKEIbIX
METAJUIOB M CIIOCOOHBIX IPOBOIUTH AKTHBHBIN MNpOLIECC IOIJIOMIEHHS METaJUIOB B
Pa3IMYHBIX IOYBOTPYHTAX M CO3[aBaTh YCIOBHS IJIs PEKyIbTUBALUM MOYB. Bhimene—
HHbIE [ITAMMBI— JECTPYKTOPHI OBLIM aJalTHPOBaHBI W OTCEJIEKLUMOHUPOBAHBI IO
CIIOCOOHOCTH K POCTY IPH BBICOKMX KOHLIEHTpPALMSAX METAJUIOB, pTyTH 10 0,75 Mr/m Ha
KUIKUX U 1¥107 % - Ha arapu30BaHHBIX CpeJiax, a CBUHEIL PH KOHIEHTPAIHH 110 1, 5-
2 Mmr/n. Beula mpoBeneHa SCKIEpHMEHTANbHAS OYMCTKA OHWONpEenapaToM ydacTKa-
IIOBEPXHOCTU TIOYBBHI, 3arpsI3HEHHON TSKENBIMH METalllaMH — PTYTH M CBHHIA. B
TedeHne 50 CyTOK B pe3ynbTare NMpUMEHEHHUs OuonpenapaTa, CO3AaHHOTO Ha OCHOBE
a3poOHBIX CIIOPOOOPa3yOMNX OaKTepHil, CofepKaHHe PTYTH M CBUHIIA B 3arpsI3HEHHOM
IMOYBE CHU3MIOCH 10 92 — 98,2%.

Bruta pa3paboraHa TEXHOJOTHS MOJyYeHUs] OHoNpenapaTa Ha OCHOBE HOBOTO IlITAMMa,
Pseudomonas fluorescens ISS-4, obramaromero BBHICOKOH YITIEBOIOPOIOOKUCISIONIEH
CIIOCOOHOCTBIO MO OTHOLIEHHIO K Toproye-cMa3odHbsIM MatepuanaMm (I'CM), a MeHHO K
OeH3MHY W TpeqHa3Ha4yeH JUIl OYMCTKH NPUPOIHON Cpenpl OT 3arpsisHeHHs HedTH—
npoaykramMu. D(pGEeKTUBHOCTh yTHIM3UpYomel crocoOHoctH Pseudomonas fluorescens
ObuTa BHICOKOH Npu BHeceHMH OeH3umHa B 1n03ax 2, 4, 6 u 50 pa3 Gonsiie ITJIK. Dra
CIOCOOHOCTh KYJIBTYpBl HETKO MposBIsieTcss uyepe3 36 4acoB mocie MHKyOauuu. B
TeueHHe 2 MecslLeB B pe3yJibTaTe NMPUMEHEHHs OHoIpenapaTa, CO3JaHHOIO Ha OCHOBE
OakTepuil IceBJOMOHA], ColepKaHie OCH3MHA B TIOYBE CHU3HUIOCH 10 92,6%.
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3a mociexHWe TOIBI COBMECTHO C ydeHBIMH Parrapckoro ynuBepcurera CIIA Mbl
OCBOWJIM METOJIbl aMIUT(UKANK U KIOHHUPOBAHUS HYXHBIX JJIsI OMOTEXHOJIOTUU TEHOB
MHUKpooprann3mMoB. Hamu Obuin mosTydeHb! KIIOHBI M CO3/laHa MeTareHoMHasi Oubnnorexa
reHoB Oaxrepuii pona Streptomyces, Pseudomonas 1 Rhodococcus. Oto no3Bossier Ham
co31aTh OMOpeCypChl MUKPOOPIaHM3MOB HE TOJIBKO B BUE KoJuiekuuu, HO B Buae JJHK,
OTJIETbHBIX ()ParMEHTOB I'€HOB, MOJHOTO TeHOMa KaXaaro Buaa OaxTepuil. Mbl XopoiIo
OCO3HAaeM, 4YTO Mbl TOJBKO B Hauajge IMPaBHIbHOM IyTH, O KOTOPOMY UAYT
MHKPOOHOJIOTH Pa3BUTHX CTPaH MUPA, KOTOPbIE CO3al0T OUOINOTEKH TeHOB MUKPOOPra—
HU3MOB, TONYYEHHBIX U3 PAa3INUHBIX OOBEKTOB MpPUPOABI CBOeH crTpaHbl. Ham
HeoOXomuMo B OmmkaimeM OyaymieM IOAKITIOYHTBCS B CETb  MHTEPrpalyu
Ouonornueckoil mHGopManuK depe3 reorpadHueckue W AUCHHUIUTMHAPHBIE T'PAHHIBI K
KOMIIJIEKCHOM TJIOOANIM3alMi 110 MHKPOOHBIM cooOuiectBaM. HaM mpeacTonT MHOTro
paboTHl B 3alIMTE M KOHBEPCHH YHHKAJIBHOTO €Ille Majo M3BEIEHHOI0 MUKPOOHOJIOTH—
4yeckoro OnopasHooOpasus, BKIOYass MHKPOCKOIIMYECKHX MHKPOMHUIIETOB, MHKPOCKO—
MTUYECKUX BOIOPOCIIEH.

Coznanne OaHKa MUKPOMOJIOTMUECKHX PECypcoB MW HH(GOPMANMOHHBIX JaHHBIX O
MHKpoOpranu3max B KbIprei3craHe OTKPOET HOBBIE TOPH30HTBI, HOBBIC BO3MOXKHOCTH
HE TONBKO B IUIAHE COXPAHEHMsI YHHKAIBHOIO MHKPOOMOpa3sHOOOpasusi W B IUIAHE
9KOHOMHOTO HCIIOJIB30BAHHUSI 3TH PECypChl B Pa3IM4YHBIX OTPACIAX OMOTEXHOJIOTHH.
Benp, moutn 95% mNpOM3BOAMMON OHMOTEXHOJIOTHYECKOH HPOMYKIMHM MONYYaroT Ha
OCHOBE METa0OJINTOB MHKPOOPTaHU3MOB.



