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N3YYEHUE MUKPOBHOI'O PASHOOBPA3HS HEJTUHHBIX IIOYB
AJIMATHHCKOH OBJIACTH U OITPEJEJIEHUE JOMUHUPYIOIUX I'PYIIII
MHUKPOOPI'AHU3MOB

AHHOTALIMSA

[Tpu u3yyeHnn MEKPOOHOTO pa3HOOOpa3Msl LEMUHHBIX TOYB ATMATUHCKOW 00JIACTH MOKA3aHO, YTO
3HAYUTENBHYIO YacTh MOYBEHHOTO MHUKPOOHOTO COOOIECTBAa COCTABISIOT OakTepuu. Bricokas dacToTa
BCTpeyaeMoCTH oTMeueHa s pomoB  Bacillus, Mycobacterium, Arthrobacter, Rhodococcus wu
Azotobacter. KoMIuieKC JOMHHHPYIOIIMX POIOB aKTHHOMHIIETOB IMpEICTaBlIcH poaamu: Streptomyces,
Actinomadura u Micromonospora. B TeMHO-KaITaHOBBIX MOYBaX HanOOJIEe 4acTO BCTPEUYAIOTCS TPHOBI
pomoB Fusarium wu Penicillium, cepo-Oypsix MOYB MMOKa3aHO JIOMHHHPOBaHWE TpPUOOB poja
Cladosporium. JIOMHHHPYIOLIAM POJOM CPEAH APO}OKEH M IPOXIKEHOTOOHBIX TPUOOB He3asucumo om
muna nous pox Aureobasidium.

KuroueBble ciioBa: MukpoOHOE pa3HOOOpasune, IeTMHHBIE TOYBHI

OnHolf M3 TJaBHBIX TEOPETUYECKUX U MPAKTUYECKUX MpOOJIEeM  IOYBEHHOU
MHUKpPOOMOJIOTUM  sIBJII€TCSI  TMOMCK  IyTei HaIPaBJIEHHOTO (bYHKIIMOHUPOBAHUS
MHUKpPOOPTraHU3MOB JJIsl MOBBIIEHUS TUIOJAOPOAMS MOYB U MOBBIILIEHUS YPOKAHHOCTH PACTEHUH.
MuKkpoopranu3mMsl OUBBI U pu30chepsl BEIpabaThIBalOT BUTAMHUHBI, ()EPMEHTHI, aHTUOUOTUKU U
pa3nuyHble (U3NOJIOTUYECKH AKTHUBHBIE BEILECTBA, KOTOPbIE YCBAWBAE€T KOpPHEBas CHCTEMa
pactenuii. Peakuus pacTeHMii Ha 3T BelIecTBA MPOSBISIETCS B caMOi pa3HOOOpa3HO# dopme.
Hampumep, Moryt ycunmBatbes pocT M pa3BUTHE PACTEHHM, BO3pacTaTh MX MPOIYKTHUBHOCTH
[1,2,3]. 1 mosTOMy Ha CEroiHsl akTyaJbHbIM M AMHAMHMYHO DPA3BUBAIOLIMMCS HAIIPABICHUEM
MOYBEHHON MUKpPOOHOJIOTUHU SIBISIETCS CO3J]aHNe U MPUMEHEHHEe OMoINpenapaToB KOMIIJIEKCHOTO
JEHCTBUS HAa OCHOBE MMKPOOPIaHM3MOB, YIyYIIAIOUIMX KOPHEBOE IIMTAaHUE PpACTCHUH,
CTUMYJIMPYIOUTUX HUX POCT, 3aIMINAOIMMUX OT Oone3He u Bpeaurtenen [3-4]. llenpro manHou
paboThI SIBUJIOCH N3YYEHUS] MUKPOOHOTO pa3HOOOpa3us LEIMHHBIX MOYB AJIMAaTUHCKOM obiacTu
U OlpejesieHue JAOMUHUPYIOUIMX TIpynn MHUKpoopraHusMoB. [IpoBeneHHbIE uccieTOBaHUS
HEOOXOAUMBI JJISl CO3JaHUS MHUKPOOHBIX IMpenapaToB, MOBBIIIAIONIUX IUIOAOPOJAUE TOYB U
YPOKaHOCTh KOPMOBBIX KYJIBTYP.

MarepuaJbl 1 METObI UCCJIEIOBAHUSA

B pabore uccnemoBanu oOpasibl IETMHHBIX MOYB AJIMAaTHHCKON oOnactu: cepo-Oypas,
Kaparansckuii  paiton, Axxap; cepo-Oypas, banxamckuii paiton, Kapacaii; ceposem,
Banxamickuii paiion, bakanac; TemHo-kamtaHoBas, EnOekimmka3zaxckuit paiion, Ecuk; TemHoO-
KalTaHoBas nmousa, EnOekmnkazaxckuii paiion, TypreHs.

KonndecTBeHHBIH y4eT MOYBEHHBIX OAKTEPHI U OTpe/IeIeHNe JOMUHUPYIOIIUX POJIOB MPOBOININ
METO/IOM BBICEBA NOYBEHHOW CYCIIEH3UMM Ha 3JICKTHBHBIE muTarenbHble cpeasl — MIIA, MITA/CaGypo,
T'A, TIA, Yameka, KAA u Dmb6u [5-7]. [nsa ydera akTHHOOAKTEpHH M ONpeIeICHUE TOMHHUPYIOIIUX
POJZIOB  HCIIOIB30BAIM KPaxMallo — Ka3eMHOBYIO, [VIFOKO30-aCIIapUTMHOBYIO CPEbl, @ TaKkXKe ININLEPUH-
HUTpaTHBIA arap, B KOTOpHIA 100aBmsuim HucTathH (50 MKr/Mi) Ui MOAABJICHHS POCTa TPUOOB H
HaJIMIMKCOBYIO KUCIOTY (1,5 MKI/MiT) Ui TOaBIICHHSI POCTa HEMHLETHAIBHBIX OakTepuid. [5-6,8]. s
BBIZICTICHUSI ~ KOMIUIEKCA  IOYBEHHBIX  MHMKPOCKOIHMYECKMX TpHOOB,  OBICTPO  YCBaWBAIOLIMX
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JIETKOJIOCTYITHBIC YTIJIEBOJIBI, UCIONb30BaK cpenbl Yameka u Calypo. Llemrono3onurudeckue rpudbl
W30JIUPOBANI Ha MUTATeNbHYIO cpeday [ertumHcoHa [5-6, 9-10]. [lns ompeneneHus KoinH4YecTBa |
JOMUHHPYIOLIMX POJOB APOXCKEH B MOUBE HCIONIB30BaAIHCH cpeabl: Yaneka, Cadypo, Dumbu ¢ caxapo3oi.
Jns yuera apoxokeid u3 poxa Lipomyces MCrmoib30Bald METOJA PACKIAAKH MOYBEHHBIX KOMOYKOB Ha
cpeze Dmbu [5-6,11-12].

Bce skcnepuMeHTHl  NPOBOAWIM B IIATUKPATHOM  MOBTOPHOCTH.  IIpoBogunm
CTATUCTUYECKYIO0 00pa0OTKY MOJYYCHHBIX PE3yIbTaTOB.

Pe3yabTarnl M 00CyKIeHUE

AnmaruHckass 00JacTh XapakTepu3yeTcs pa3HOOOpa3ueM THUIOB MOYB - cepo-Oypasd,
CepO3EMBbl, TEMHO-KAIITAHOBAs IOYBLI. BCE OHM MMEIOT JIETKUU IPaHyJIOMETPUYECKUN COCTaB,
HEeOJIaronpusATHEI 10 BOJHO-(DM3UYECKMM CBOICTBaM, COJEp:KAT HE3HAUYUTEIBbHOE KOJIMYECTBO
rymMmyca M THTaTEIbHBIX BEHIECTB, MOABEPKEHBI JC(ISIMOHHBIM U SPO3MOHHBIM IPOIIECCaM.
3emiiefenue Ha ITHX I0YBaxX SIBJSETCS PUCKOBAaHHBIM, a €r0 PE3yJbTaTUBHOCTH BO MHOI'OM
3aBHCUT OT BHECEHUS] MUHEPAIBHBIX U OpraHMYecKuX ymoOpenuid. OHAKO MPH MPaBUIBHOM HX
UCIOJIb30BaHUM, A TAKXKE MPU BHECEHUU MMKPOOHBIX YAOOpEHHI OHM MOTYT YIYy4YLIMTb CBOU
cBomcraa [13].

[Toka3aHo, 4TO 3HAUUTENIBHYIO YacTh MOYBEHHOTO MMKPOOHOTO COOOIIECTBA COCTAaBIISAIOT
OaxkTepuy, KOTOPbIE MOT'YT PacTH Ha pPa3IMYHBIX MUTATEJIBbHBIX Cpeldax. YCTaHOBJIEHO, YTO BO
BCEX IIOYBEHHBIX OOpasuax MpeobiaasaloT aMMOHU(HUKATOPbl M OaKTepuH, MCIOJIb3YIOIUE
MUHepasibHble (opMbl a3oTa. Hampumep, koimuectBo amMoHH(uKatopoB Ha cpeae MITA
cocrawio ot 1,840,02 no 7,6£0,04 mun. KOE/r mouB. YuciaeHHOCTP MHUKpPOOPraHU3MOB,
YYaCTBYIOUIMX B MHUHEPAIM3allMN TYMYCOBBIX BEIIECTB (aBTOXTOHHAs MHKpOQIiopa) B obpa3nax
TEMHO-KaIlITaHOBOM mouBbl EHOekIMKa3zaxckoro paioHa, ObUIa 3HAYUTEIBHO BBINIE, YEM B
OCTaJIbHBIX MIOYBEHHBIX 00pa3iax (Tadu. 1).

Tabmuna 1 - UYHCIEHHOCTh OTACNBHBIX TPYII MUKPOOPTaHU3MOB B IEIUHHBIX MOYBaX AJIMATHHCKOM
oOactn

Tun noysel Tlopuzon | Yucnennocth MukpoopranusmoB, KOE/r mouBsl

T, CM OaxTepuu Ha | OGakTepUH Ha | aKTHHOOAKTEp | MHIEIMAIBHBI | APOXNOKH,

MIIA, mitH ITA, miH WU, THIC € TpUOBI, THIC TBIC

cepo-0Oypas, 0-10 1,8+0,02 0,9+0,08 36,2 £0,2 72,2+3,3 8,9+0,26
Kaparanbckuii 10-20 3,9+0,5 1,7+0,07 12,3+0,6 85,4+3,7 19,7+0,22
paiioH, c. Akxap
cepo-0Oypas, 0-10 3,1+0,04 0,25+0,02 38,2 +1,56 69,7+2,8 156,7+4,6
banxamckuii paiion, | 10-20 4,24+0,06 0,43+0,02 26,1 +£2,72 75,5+3,1 234,849,4
c. Kapacaii
ceposem, 0-10 4,1+0,5 0,64+0,02 24,5+228 87,4+3,5 256,9+9,8
banxamuckuii paiton, | 10-20 7,6+0,04 0,35+0,02 20,1+ 0,12 106,1+4,2 356,9+13,6
c. bakanac
TEMHO-KallITaHOBas, 0-10 3,2+0,02 1,3+0,02 200,1 £4,8 138,5+6,4 378,8+12,8
Enbekmmkazaxckuit | 10-20 6,8+0,4 2,1+0,07 14,0+ 10 165,8+6,8 540,8+15,6
paiion, r. Ecuk
TEMHO-KaIlITAHOBAsI 0-10 2,4+0,01 0,44+0,01 440,1 £4,6 147,9+5,4 356,3+£12,6
MOYBa, 10-20 7,2+0,06 0,27+0,01 190,1 £ 10,2 178,8+7,8 520,9+18,2
Enbexmmkazaxckuit
paiioH, n. Typress

Becpma pacnpocTpaHEHHOH TIpynmoil IMOYBEHHBIX MHUKPOOOB, HE OTHOCSALIMXCS K
UCTUHHBIM  OakTepusiM, SIBISIFOTCSI aKTUHOOAaKTepUH. YCTAHOBJIEHO, YTO HauOosbliee
KOJINYECTBO AKTHHOOAKTEpHUH BBISBICHO Ha KpaxMmallo-Ka3eMHOBOW cpene. VX dYHCIEHHOCTH
onuta B mipeaenax ot 12,3+ 0,64 no 440,1 + 4,6 teic. KOE/r cyxoii mouss! (Ta6:a.1). HauGomee
BBICOKAs YNCIIEHHOCTh aKTHHOOaKTepuii oOHapyskeHa Ha riyonHe 0-10 cM B TEeMHO-KaIITaHOBBIX
MOYBaXx.
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AHanu3 YUCIEHHOCTH TPUOOB MIPH BBICEBE HA TBEPbIC MUTATEIBHBIC CPEIbI B IIETUHHBIX
nmoyBax AJIMATUHCKOM 00JIaCTM TIIOKa3aj, 4YTO KOJIMYECTBO MHKPOCKOIIMYECKHX T'pHOOB
OTJIMYAETCS B 3aBUCUMOCTH OT THIIA MOYB. HauMeHbIee KOJIM4ecTBO TPUOOB OBLIO XapaKTepHO
JUIsL cepo-0yphiX MmouB. WX olmiee comepikaHue B JaHHBIX MTOYBAX BapbHUPOBAJIO B Ipeaesiax OT
60,5+1,8 mo 85,4+3,7 Teic. KOE/r mouBkl. UncIeHHOCTh MUKPOCKOITMYECKHUX TPUOOB B cepo3eMe
OblJIa HECKOJIPKO BBIIIE, YeM B CEpo-OypbIX mMouBax. HamOosbiiel 3aceneHHOCThIO TpubaMu
XapaKTEepU30BATUCh TEMHO-KAIITAHOBBIE IIOYBBI, B KOTOPBIX HX KOJUYECTBO JOCTUTAJIO
178,8+7,8 Teic. KOE/r mouBel B cimoe Tommuuod 10-20 cM mpu ydere Ha cpene Yameka.
Od4eBHIHO, 3TO CBSI3aHO C OONBIIMM COJACPKAHMEM OPTraHUYECKHX BEIIECTB, OJIarompUSTHBIM
BOJIHO-BO3JAYIITHBIM M TPOPUUECKUM PEKUMOM IO CPABHEHHUIO C CEpO-OYpPHIMH M CEPO3EMHBIMU
MMOYBaAMH.

JpoXxKu M JIPOXOKENoA00HbIE TPUOBI OOHApPYKEHBI BO BCEX IIOYBEHHBIX OOpaslax.
MakcuManbHasi YHUCICHHOCTh JPOXOKEBBIX OpPraHM3MOB oOTMedanach Ha cpene Calypo.
KomnyectBo ux konebanoch ot 8,9+0,26 mo 540,8+15,6 Teic. B 1 T coOpaHHOrOo Marepuana,
TakuM 00pa3om, oOIee colepkaHue JIPOXIKEH B TOYBE 3HAYMTEIHHO HIDKE, YeM OakTepuil u
rpuboB. [Ipu uccnenoBaHuy pa3NTUYHBIX THIIOB MOYB BBISIBIICHA CIIEIYIOIIAsi 3aKOHOMEPHOCTh: B
cepo-OyphIX TOYBaX W CEpoO3eMax JPOXIKH U JPOFOKEIIOAOO0HBIC TPHOBI BCTPEUAIOTCS PEIKO
(rabmuna 1). BeposiTHO, 3TO MOXXHO OOBSCHHTH TEM, 4YTO JIaHHBIE TIOYBBI OCIHBI
JIETKOJOCTYIMHBIMUA 3JIeMEHTaMU nuTanus. Haubombiee KONMMYECTBO IpOXIKEH oOUTaeT Ha
rnyoune ot 10 mo 20 cM M 3aMeTHO yMEHbIIaeTcs ¢ TayOuHOM, Ha paccrosHuu 30 cM OT
MOBEPXHOCTH OHU OOHAPYKUBAIOTCSI OYEHBb peaKo. Mano HaXOIUTCs APOXOKEH B BEPXHEM CIIOE,
€CJIU TOBEPXHOCTh MOJIBEPTraeTCsi WHTEHCUBHOMY COJIHEYHOMY OOJYYEHHIO, HArpEeBaHUIO WIIU
BbIChIXaHUi0. C TIOBBIMICHUEM COJEpPKAHUS B IIOYBE OPraHUYECKHX BEIIECTB, CPEAHSS
YHCIEHHOCTh JPOXOKeH Bo3pacTaeT. MakcMManbHOE WX KOJIMYECTBO OOHApPY)KEHO B TEMHO-
KaIllITaHOBBIX MouyBax ot 135,8 + 4,6 no 540,8+15,6 Teic. B 1 T CyXOii MOYBHI.

KauecTBeHHBIN cOCTaB TOUYBEHHBIX MUKPOOPTaHU3MOB UMEET OMPEICNICHHYIO Crennu(uKy.
Cepo-Oypple  TOUBBI M CEPO3EMBbl  XapaKTEPHU3YIOTCA  MEHBUIMM  pa3HooOpa3suem
MUKpPOOPTaHW3MOB pa3IU4YHbIX Tpymnm. Hamportus, Gonee Ooratble OpraHMYECKUM BEIIECTBOM
TEMHO-KaIlITAHOBBIE MOYBBI OTJIMYAIOTCS PA3HOOOPA3ZHBIMH MPEACTABUTEISIMU JTOMUHHUPYIOITUX
rpynn. OTa 3aKOHOMEpPHOCTb XapaKTepHa i BCEX HCCIEAYyeMbIX MHUKPOOPTaHU3MOB —
OakTepuii, aKTHHOOAKTEPHIA, MUIIETHATILHBIX TPUOOB U APOROKEH (TadI. 2).

Tabnuna 2 — JIOMUHHPYIOIIME MHKPOOPTaHNU3MBI B IIEJIMHHBIX MTOYBaX AJIMATUHCKOW 00JIACTH

JoMHUHaHTBI
Tun nouBsbl

bakrepun AKTHHOMHIIETHI ['pu6sI Hpoxoxu
cepo-Oypas, Bacillus Actinomadura Cladosporium, Aureobasidium,
Kaparanbcknit Mycobacterium Nocardia Aspergillus Rhodotorula
paiioH, AKxap Arthrobacter Micromonospora
cepo-Oypas, Bacillus Streptomyces Cladosporium, Aureobasidium,
Banxanickuit Mycobacterium Actinomadura Aspergillus Lipomyces
paiion, Kapacaii Arthrobacter
ceposem, Bacillus Streptomyces Aspergillus, Rhodotorula
Banxamickuii Mycobacterium Actinomadura Penicillium
paiion, bakanac Arthrobacter
TeMHO-KamTanoBsas1, | Bacillus Micromonospora Penicillium, Aureobasidium,
Enbexmmukazaxcku | Mycobacterium Streptomyces Fusarium Metschnikovia,
il paiion, Ecuk Arthrobacter Streptosporangium Trichosporon

Rhodococcus Actinomadura

Azotobacter
TeMHO-KaiuTaHoBas | Bacillus Streptomyces Penicillium, Metschnikovia,
1oYBa, Mycobacterium Actinomadura Fusarium Aureobasidium
Enbexmmkazaxcku | Arthrobacter
il paiion, Typreub Rhodococcus

127




IIpu wm3ydeHMH 5KOJ0T0-(PU3NOIOTHYECKUX TPYHI M CalpoTPOPHOTr0 KOMIUIeKca OakTepuii B
[ENMMHHBIX TI0YBaX JJIOMMHHpPOBAIM TIaBHEIM oOpasoMm Oakrepum pomoB Bacillus, Mycobacterium,
Arthrobacter, Rhodococcus u Azotobacter. TIpenctaButenu poaa Pseudomonas 6butn cy010MUHAHTHBIM
KOMIIOHCHTOM IIOYB.

Kommiekc AOMUHHUPYIOIIUX POAOB AKTUHOMHUICTOB MNPCACTABJICH B OCHOBHOM CJICAYIOIIHMMU
ponamu: Streptomyces, Actinomadura u Micromonospora, gactoTta BcTpedaeMocTH TpeBsiiiaia 60%.

HecMmotpss Ha TO, YTO TMOYBCHHBIE MHKPOCKOMUYECKHE TPUOBI MMEIOT KOJOCCaTbHBIC
apeajbl PaclpoOCTpPaHEHMs, B OIpPEAETICHHBIX I0YBAX CO3JAl0TCA Haubosee OIaronpusTHbC
YCIIOBUSL JUISi WX Pa3BUTUS W OKU3HEAesTenbHOCTH. [loaTOMy cocTaB W cojepiKaHue
MUKpPOOPTraHU3MOB B Pa3jMYHbIX TUIAX MOYB CYIIECTBEHHO oTinudaercs [14]. [ns cepo-Oyprix
MOYB MOKA3aTeJIbHO JOMUHHPOBAHHWE TEMHOOKpaIIeHHbIX rprboB poa Cladosporium (tabm.2).
Yacrora BcTpeuaeMocTH rpuboB AaHHOTrO poja mpesbimaia 68%. TeMHookpaleHHbIE TPUOBI
COZIepKaT B MULEIUU U CIIOPAX YEPHBIM MUTMEHT CIOKHOU IOJIMMEPHOM CTPYKTYpPBI, KOTOPBIA
HA OCHOBAHUU Psi/ia XapaKTEPUCTHUK MOKHO OTHECTH K MelaHuHaM. Hanndue yepHOro murMenra
TUTIAa METAHWHOB ONPEJCIISICT 3aIlUTHBIC CBOWCTBA T'PUOOB TPOTHUB OOIY4YSHHS, M JAaEeT UM
BO3MOXXHOCTh CYILIECTBOBaTh B BBICOKOTOPHBIX M IYCTHIHHBIX moyBax [14]. B uccremyembix
no4Bax OOHAPYKMBAIOCHh 3HAUUTEIbHOE uucio rpuboB poxa Aspergillus. TlpuBencuHbie B
Tabiuue 2 J[aHHBIE TIOKAa3bIBAIOT, YTO B TEMHO-KAIITAHOBBIX IIOYBaX Hauboiee Oorato
npescTaBiaeHbl TpuObI pogoB Fusarium u Penicillium. B mouse rpubsr poma Fusarium umeror
HIMPOKOE PacHpOCTpaHEHUE, OHU B OOJIBIIIOM KOJIMYECTBE BCTPEYAIOTCS B MOUYBAX CPEIUHHBIX
30H, TOKPBITHIX TPABSIHUCTOU PaCTUTENBHOCTHIO [14]. JJlOMHUHHpYIOMUM SIBIISJICS TaKKe POJI
Penicillium. Ha moito pa3inu4HbIX BUAOB 3TOTO poja MPUXOIUIOCHE OT 68% 10 84%.

KadecTBeHHBINT COCTaB pa3IMYHBIX IOYB AJIMATHHCKOW 00JacTW TOKa3al, dYTo
JTOMUHHUPYIOIIAM  POJOM cpenu JApOXOKeH U APOXIKENOoJOOHBIX TpuOOB OBUT  POJ
Aureobasidium, gacToTa BCTpe4aeMOCTH 3TOro poja mnpesbiiraia 60 % HE3aBHCHMO OT THIIA
noyB (Tabm.2).

Takum o00pa3oMm, cOrJacHO TMOJYyYEHHBIM pe3yibTaTaM, HauOoJbIee pazHooOpasue
MUKpPOOPTaHU3MOB XapaKTepHO Ui TEMHO-KAIITAHOBBIX TOYB, OOTaThIX OpPraHMYECKUMHU
coequHeHUsIMU. OcTajbHbIE TIOYBEHHBIE 0O0pa3lbl XapaKTepU30BAIUCh 0Oojiee  HU3KOM
YHCIEHHOCTHIO MHKPOOPTaHM3MOB U TPEJICTaBICHBl MEHBIINM pPa3HOOOpazueM poJIoB
MHUKpOOpranu3mMoB. Jlnst pa3pabOTKuM cocTaBa MHUKPOOHBIX TMPEMapaToB,  yJAYYIIAIOIIAX
IUIOJIOPOJIME TIOYB, YCTAHOBIEHBI JOMUHHUPYIOIIHE POABl MHKPOOPTAaHM3MOB B PAa3IUYHBIX
TUTAX TTOYB AJIMATUHCKOM 00JIacTH.
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AnMatbl  OOJBICHIHBIH JKa3bIK TOMBIPAFBIHBIH MHKPOOTBIK ~alyaHTYPIIKTI 3epTTey Ke3iHze
TOMBIPAKTHIH MHUKPOOTHIK KAaybIMIACTBIFBIHBIH KOI MOJIIepiH Oakrepusiiap Kypaibl. JKoraprsl
MeJTIIep/eTi Ke3/1ecy KHiIiri keneci TysicTapra ToH Bacillus, Mycobacterium, Arthrobacter Rhodococcus
xoHe Azotobacter. AxrtuHOMHIETTEpIiH OacklM Typyiepi Keneci TybIcTapra ToH: Streptomyces,
Actinomadura »xone Micromonospora. CypreulT - Kapa TomblpakTapaa Fusarium skome Penicillium, an
KYJIriH — KOHbpIp Tombipakra Cladosporium TybICHIHBIH CaHBIPAYKYJIAKTapbl OACBIMIBUIBIK KOPCETTI.
Tombipak TypiHe KapaMacThiH AalIbITKbUIAD MEH AallbITKbl TOPI3AEC CaHbIPAyKYJIAKTap illiHEeH
6aceMIsUTBIK, AUureobasidium tysickiHa ToH

SHIGAEVA M.H., MUKASHEVA T.D., IGNATOVA L.V., BERZHANOVA R.ZH.,
SYDYKBEKOVA R., BRAZHNIKOVAE.V. ., KARGAEVA M.T., AIMAGAMBETOVA
ZH., SHUKESHOVA S., TOKESH B.

Scientific-Research Institute of Issues in Biology and Biotechnology under Al-Farabi
Kazakh National University, Almaty

ANALYSIS OF MICROBIAL DIVERSITY OF VIRGIN SOIL OF ALMATY REGION
AND IDENTIFICATION OF DOMINANT GROUPS OF MICROORGANISMS

Summary

In the study of microbial diversity of the virgin soil of Almaty region it was showed that a
significant part of the soil microbial community are bacteria. The high frequency of occurrence is marked
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for Bacillus, Mycobacterium, Arthrobacter Rhodococcus and Azotobacter. The complex of the dominant
genera of actinomycetes represented mainly by genera: Streptomyces, Actinomadura and
Micromonospora. In the dark-brown soils of the most richly represented fungi of the Fusarium and
Penicillium genera,in gray-brown soils dark-colored fungi of the genus Cladosporium is dominant. The
dominant genus of yeasts and yeast-like fungi, regardless of soil type is Aureobasidium genus.

Key words: microbial diversity, virgin soil

Introduction

One of the main theoretical and practical problems of soil microbiology is the finding of
ways to directional operation of microorganisms to improve soil fertility and increase crop yield.
The microorganisms of the soil and rhizosphere produce vitamins, enzymes, antibiotics, and
various physiologically active substances which absorb the root system of plants. Plant response
to these substances is manifested in the most diverse forms. For example, the growth and
development of plants may increase, increase their productivity [1, 2, 3]. And so today actual and
rapidly developing area of soil microbiology is the creation and use biological complex
substances on the basis of microorganisms that improve the root nutrition of plants, stimulate
their growth, protect against disease and pests [3-4]. The aim of this work was to study the
microbial diversity of the virgin soil of Almaty region and identification of the dominant groups
of microorganisms. The studies are necessary to create microbial agents that increase soil
fertility and productivity of forage crops.

Materials and methods

Following samples of virgin soil of Almaty region were analyzed: gray-brown, Karatal
area, Akzhar; gray-brown, Balkhash region, Karasaj; gray soil, Balkhash region, Bakanas, dark
chestnut soil, EnbekshiKazakh region, Issyk; dark chestnut soil, Enbekshikazakh region, Turgen.

Quantitative account of soil bacteria and determination of the dominant genera was carried
out by seeding the soil suspension on elective nutrient media - Beef-peptone agar (BPA), BEA
plus Sabouraud's peptone agar (SPA), starvation (minimal) agar, soil agar, Czapek’s medium,
starch-ammonium agar, Eshbi medium [5-7].

For estimation of actinobacteria and determining the dominant genera following medium
were used — starch-casein, glucose-asparagine, also glycerol- nitrate agar, to which nystatin was
added (50 ug / ml) to inhibit growth of fungi and nalidixic acid (1.5 mg / ml) to inhibit no
micelial bacteria growth. [5-6, 8].

For isolation of soil microscopic fungi complex that rapidly metabolize readily available
carbohydrates, Czapek’s and Sabouraud's medium. Cellulolytic fungi were isolated on a
Hutchinson nutrient medium [5-6, 9-10].

For quantification of dominant yeast genera in the soil following medium were used
environment: Czapek, Sabourau and Ashby with sucrose. To account the yeast of the Lipomyces
genus the layout soil lumps method on Ashby medium was used [5-6, 11-12].

All experiments were repeated in five times. Statistical processing of the results was
conducted.

Results and discussion

Almaty region is characterized by a variety of soil types - gray- brown, gray, dark chestnut
soils. All of them have a light particle size distribution, unfavorable for the water-physical
properties; they contain a small amount of humus and nutrients, liable to deflation and erosion
processes. Agriculture on these soils is risky, but its effectiveness depends largely on the use of
mineral and organic fertilizers. However, when properly used, as well as introducing microbial
fertilizer they may improve their properties [13].

It is shown that significant parts of the soil microbial community are bacteria that can grow
in different nutrient media. It was found that in the all soil samples ammonifiers and bacteria
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using mineral nitrogen are prevailing. For example, the number of ammonificators on BPA
medium ranged from 1,8 £ 0,02 to 7,6 £ 0,04 million CFU / g of soil . The number of
microorganisms involved in mineralization of humic substances (autochthonous microflora) in
samples of dark brown soil of Enbekshikazakh area was significantly higher than in other soil
samples (Table 1).

Table 1 - The number of individual groups of microorganisms in virgin soils of the Almaty region

Soil type Level, Number of microorganisms, CFU / g of soil
sm Bacteria, Bacteria, Actinobacteria, Micelial Yeasts,
BPA, min Soil thousand fungi, thousand
agar,min thousand
Gray-brown, Karatal | 0-10 1,8+0,02 0,9+0,08 36,2 £0,2 72,2+3,3 8,9+0,26
area, Akzhar 10-20 3,940,5 1,7+0,07 12,3+0,6 85,4+3,7 19,7+0,22
Gray-brown, 0-10 3,1+0,04 0,25+0,02 38,2+ 1,56 69,7+2.8 156,7+4,6
Balkhash region, 10-20 4,2+0,06 0,43+0,02 26,1 £2,72 75,5+£3,1 234,849.4
Karasaj
Gray soil, Balkhash 0-10 4,1+0,5 0,64+0,02 24,5+2,28 87,4+3,5 256,9+9,8
region, Bakanas 10-20 7,6+0,04 0,35+0,02 20,1+ 0,12 106,1+4,2 | 356,9+13,6
Dark chestnut soil, 0-10 3,2+0,02 1,3+0,02 200,1 +4,8 138,5+6,4 | 378,8+12,8
EnbekshiKazakh 10-20 6,8+0,4 2,1+0,07 14,0+ 10 165,8+6,8 540,8+15,6
region, Issyk
Dark chestnut soil, 0-10 2,44+0,01 0,44+0,01 440,1 + 4,6 147,9+5,4 356,3+12,6
Enbekshikazakh 10-20 7,2+0,06 0,27+0,01 190,1 £ 10,2 178,8+7,8 520,9+18,2
region, Turgen

A very common group of soil microbes other than the true bacteria are actinobacteria. It
was found that the largest number of actinobacteria was on starch - casein medium. Their
strength was in the range from 12,3 £ 0,64 to 440,1 + 4,6 million CFU / g of dry soil (Table 1).
The highest number of Actinobacteria found at a depth of 0-10 cm in a dark- brown soil.

Analysis of the number of fungi when sowing on solid nutrient medium in the virgin soils
of the Almaty region showed that the number of microscopic fungi is differs depending on the
type of soil. The smallest number of fungi was typical to gray - brown soils. Their total content
in these soils ranged from 60,5 = 1,8 to 85,4 + 3,7 million CFU / g of soil . The number of
microscopic fungi in grey soil was slightly higher than in the gray - brown soils. The highest
population of fungi was characterized by dark - brown soil in which their number reached to
178,8 + 7,8 million CFU / g of soil in a layer thickness of 10-20 cm by accounting in Czapek
medium . Obviously, this is due to the high content of organic matter, favorable water - air and
trophic regime compared with gray - brown and gray soils.

Yeast and yeast-like fungi were found in all soil samples. The maximum number of yeast
organisms was observed in Saburo medium. Their number varied from 8,9+0,26 to 540,8+15,6
thousand per g of the material collected, so the total content of yeast in the soil is much lower
than bacteria and fungi . In the analysis of different types of soils the following pattern was
revealed: yeast and yeast-like fungi are rare in gray- brown and gray soils of (Table 1). This can
probably be explained by the fact that these soils are poor in readily available nutrients. The
greatest amount of yeast lives at depths of 10 to 20 cm and decreases markedly with depth, at a
distance of 30 cm from the surface they are found very rarely. There is a little amount of the
yeast in the upper layer if the surface is exposed to intense solar radiation, heat or drying. With
the increase of organic matter in soil the average number of yeast grows. The maximum number
is found in dark chestnut soils of up to 135,8 + 4,6 540,8 = 15,6 thousand per g of dry soil.

The qualitative composition of soil microorganisms has certain specifics. Gray-brown soils and
gray soils have less diverse microorganisms of different groups. In contrast, dark brown soils that are
richer in organic matter are diverse representatives of the dominant groups. This pattern is typical of all
tested organisms - bacteria, actinobacteria, filamentous fungi and yeast (Table 2).
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Table 2 — Dominant microorganisms in virgin soils of the Almaty region

Soil type - - I_Dominants -

Bacteria Actinobacteria Fungi Yeasts
Gray-brown, Bacillus Actinomadura Cladosporium, Aureobasidium,
Karatal area, Mycobacterium Nocardia Aspergillus Rhodotorula
Akzhar Arthrobacter Micromonospora
Gray-brown, Bacillus Streptomyces Cladosporium, Aureobasidium,
Balkhash region, | Mycobacterium Actinomadura Aspergillus Lipomyces
Karasaj Arthrobacter
Gray soil, Bacillus Streptomyces Aspergillus, Rhodotorula
Balkhash region, | Mycobacterium Actinomadura Penicillium
Bakanas Arthrobacter
Dark chestnut Bacillus Micromonospora Penicillium, Aureobasidium,
soil, Mycobacterium Streptomyces Fusarium Metschnikovia,
EnbekshiKazakh | Arthrobacter Streptosporangium Trichosporon
region, Issyk, Rhodococcus Actinomadura
Ecuk Azotobacter
Dark chestnut Bacillus Streptomyces Penicillium, Metschnikovia,
soil, Mycobacterium Actinomadura Fusarium Aureobasidium
Enbekshikazakh Arthrobacter
region, Turgen Rhodococcus
Typrens

Studying of ecological and physiological groups of bacteria and saprotrophic complex in
virgin soils mainly bacteria of the Bacillus, Mycobacterium, Arthrobacter, Rhodococcus and
Azotobacter genera were dominated. Members of the genus Pseudomonas were subdominant
component of the soil.

The complex of dominant genera of actinomycetes is mainly represented by the following
genera: Streptomyces, Actinomadura and Micromonaospora, frequency is greater than 60%.

Despite the fact that soil microscopic fungi have huge areas of distribution in certain soils
the are most favorable conditions for their development and activity. Therefore, the composition
and the content of microorganisms in various types of soils is significantly different [14]. For
gray brown soils revealing the dominance of dark-colored fungi of Cladosporium genus (Table
2). The incidence of fungi of this genus greater than 68%. Dark-colored fungi contain in mycelia
and spores black pigment with complex polymer structure, which on a base of a number of
characteristics can be attributed to melanin. The presence of black pigment melanin determines
the type of protective properties against fungal exposure and allows them to exist in the
mountainous and desert soils [14]. In the analyzed soils a considerable number of fungi of the
genus Aspergillus was found. The results in Table 2 show that the dark brown soils most
abundantly represented by fungi of the Fusarium and Penicillium genera. In the soil fungi of the
Fusarium genus are widespread, they are found in large numbers in the mid-zone soils covered
by vegetation [14]. Penicillium genus was also the dominant. The share of the different species
of this genus accounted between 68 % to 84 %.

The qualitative composition of the various soils of Almaty region showed that the
dominant genus of yeasts and yeast-like fungi was Aureobasidium genus; the incidence of this
genus was higher than 60%, regardless to the type of soil (Table 2).

According to the results, the greatest diversity of organisms is typical to dark chestnut soils
that rich in organic compounds. The remaining soil samples were characterized by a lower
number of microorganisms and less diverse genera of microorganisms. For the development of
microbial drug improves soil fertility, the dominant genera of microorganisms in different soil
types of Almaty region were established.
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