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IMOJIYYEHHUA HEPCHEKTHBHBIX NITAMMOB U3 JUKOPACTYIIIUX PACTEHHH
JJIS ITIPUMEHEHHWA B CEJIBCKOM X034 HCTBE
Bb. P. Hcaamos, E. HO. lllyasra

Pedepar. llccnenopaHAA NPOBOJHIH C IENBI0 CO3JAHHA HOBBIX KOHCOPDIIHYMOB H3 MHK-
POOPraHH3MOB, MONYYeHHBIX H3 JHKOPACTYIIHX BHJOB pPacTeHHH (3Bepo0oil, AymHIA, MOAOPOKK-
HHK H KaMBIII) H MPOBEPKH CIIOCOOHOCTH HX IIOJIeP’KaHAA B MOUBe H pH30c(hepe. Y BBIIEIEHHBIX
216 GaKTepHAIBHBIX H30/IATOB OIPENEIAIH CBOHCTBA, HMEIOITHE 3HAUEHHE JUIA 3AIHTHL H CTHMYILALHA
POCTa pacTeHHI, Kak B Ta00pPaTOPHBIX, TAK H B TIONEBIX YCIOBHAX, @ HMEHHO ()ePMEHTaTHBHYIO AKTHB-
HOCTh, B TOM 9HCIIe (PHTa3HYI0, IPOTEa3HYI0, IHNa3HYI0, HHTPOTeHA3HYI0, IIEUTFOIa3HyI0 H aMHAIIA3HYIO.
Kpome Toro, Oblla mIpoBepeHa aHTATOHACTHYECKasd AaKTHBHOCTH H30JIATOB K (PHTOMATOTEHHOMY IpHOY
Fusarium oxysporum. 3aTeM H30IATH HACHTHOHIIHPOBATH IIyTEM CPaBHEHHA HOCIEOBATETBHOCTEH
rera 16S pPHK. ITociie 9ero oTCceHBATH MMaTOTeHHBIE OAKTEPHHA H Ha OCHOBaHHH MPOABIAEMEIX (epMeH-
TaTHBHBIX aKTHBHOCTeH OTOHpanH HanOollee NEPCHEKTHBHBIE OaKTepHAIBHBIC H30IATHEL, H3 KOTOPBIX
cOOHpATH KOHCOPIIHYM 1A TPOBEPKH BO3MOKHOCTH €r0 IO/JIEPKaHHA B II0YBE H pH30cdepe pacTeHHH
NINeHHNBl copTa YHHBepcHama. JlnAd 3Toro ceMeHa oOpa0aThlBamH KOHCOPIIHYMOM B JI03€
1x10" KOE/M1 B 1%-HOM pacTBOpe KapGOKCHMETHIIELTION03H! H depe3 14 CYTOK JeTalH CMBIBBI I10Y-
BBl H KOpHEH KOHTPONBHBIX H HCIIBITYEMBIX pacTeHHH. HamHdHe HIH OTCYTCTBHE HCCIeAyeMBIX IITaM-
MOB onpeiermH MeToioM [T [P-duHTrepnprETHATA. KOHCOPITHYM MHKPOOPTAaHH3MOB JTydIIle COXPAHAI-
cd B I0YBE, 9eM Ha KOpPHAX pacTeHHH. Ero HCmonb30BaHHE YBETHIHBAIO ATHHY IT0OEr0B MOIOMBITHBIX
pacTeHHi., OTHOCHTEIFHO KOHTPOIBHEIX. Ha 38.6% (¢ 10,6 cM g0 14,7 ¢M), IUTHHY KOPHEBOH CHCTEMEI —
Ha 22.1% (c 12,2 cM 1o 14.9 cM) u BcxokecTh ceMiad — Ha 3,0% (¢ 87% mo 90%). ITomydueHHBIE JaHHBIE
MOTYT OBITh HCIIOIB30BaHbI [IA NATbHEHIMHX 3KCIEPHMEHTOB H NPAKTHIECKOT0 NPHMEHEHHA B CEllb-
CKOM XO3dHCTBeE.

Kio4geBble €JI0BAa: KOHCOPIIHYM MHKDOOPTaHH3MOB, (pepMeHTATHBHBIE aKTHBHOCTH, JHKOPAcTy-
IMHe pacTeHHA, CTHMYIIATHA pOCTa, AHTATOHH3M.

Brenenne. B coOBpeMEHHBIX YCIOBHAX Celb-  OONBIIOH HHTEepeC /A TTOHHMAHHA MHKPOOHO-
CKOro XO3fiCTBA TPOHCXOJHT YBEIHYEHHE HC-  PACTHTENBbHBIX B3aHMOJIEHCTBHI H MPAKTHIECKOTO
TIOTF30BAHAA  Pa3lHYHBIX ~ MHKPOOPTaHH3MOB  IPHMEHEHHS B CETBCKOM XO3AHCTBE.

B KauecTBE OCHOBBI OHOIOTHYECKHX YI0OpeHHI [Tens HecneIOBaHAA — CO3/1aTh HOBBIE KOHCOP-

H CpeICcTB OHONOTHIECKOH 3amHTHl PAcTeHHH  IHYMBI H3 MHKDOOPTaHH3MOB, IONYYeHHBIX H3
OT (PHTONATOTEHHBIX MHKPOOPTraHH3MOB [1, 2, 3].  JOHKOpAacTyImHX BHIOB pAacTeHHH H NPOBEPHTH
Kpome Toro, Takne GHONIpemapaThl CTHMYTHPYIOT —~ BO3MOXKHOCTh HX MO[JJIEPXKAHHA B TII0YBE H
POCT KyIbTYPHBIX PacTeHHH H oOOeCcHeYHBAIOT  pH30chepe.

YBEIHUEHHE CTPECCOYCTOHTHBOCTH K OGHOTHYeE- VcioBHEg, MaTepHAIBI B MeTOABL. B Kade-
CKHM H aGHOTHUeCKHM cTpeccopam [4]. HOBBIMH  CTBe HOBBIX HCTOYHHKOB GaKTepHATBHBIX H30IA-
HCTOYHHKAMH A (OpMHpOBaHHA GHONpemapa-  TOB OBLTH HCIIONB30BAaHBl PAacTEeHHA 3Bepo0oA
TOB MOTYT TOCTYyXKHTh MHKPOOpPTraHH3MBI  (Hypericum perforatum), mymmmsl (Origanum
(3HmOGHTEL, 3THOHTEL), IOIyIeHHBIE H3 THKOpac-  vulgare), nomopokHauka (Plantago major) H Ka-

TymuxX pacTteHHil [5]. Bakrtepun, oOuTatomme — Mbma (Scirpus sylvaticus). OGpasibl MOYB H pac-
B HEOKYIBTYPEHHBIX  (JHKHX) pacTeHHAX  TEHHi, HCTOTh30BaHHBIE A SKCIEepPHMEHTa, OBI-
(3HDOMHTH H 3NHGHTH), HIPAlOT BAKHYIO PO  1H 0TOGpaHEl B IEPHOJ C MapTa IO HIOHB

B HX 3KocHcTeMe. HekoTopble H3 HHX cIoco0- 2023 roga cajgoBo-AadHOE TOBAapHIIECTBO Bomra,
CTBYIOT (pukcamuu azoTa [6]. Kpome Toro, m3-3a  Kazaee, PecrmyOmuka Tarapcran 55.822079 mm-
CHIBHOH KOHKYPEHITHH B THKOH cpefe, SHIo(HT- poteL, 48.839731 momrotel. Kaxkmas mpoGa ObLia
Hble OaKTepHH DACTeHHH MOIYT IPOTHBOCTOATH  OTOOpaHa B TPeX HPOBOPHOCTAX.

¢dHuTONmaTOTeHHEIM TpHOaM H OakTepuam [7, 8]. Bce 00pa3mpl MOYBEl H JHKOPACTYITHX pacTe-
Brmarogapa ClIOXKHBOIAMCA MHKPOOHOIIEHO3aM,  HHH (KOPHH H HaJ3eMHBIE 9acTH), cOOHpalH B
JHKOPACTYIIHE BHIBI MEHBINE IOJIBEPKEHBI 00-  CTEpHIbHBIE MPOOHPKH Ha 50 MI H JOCTABIATH B

me3HAM. B TO e BpeMd, HapAdy C HONE3HBIMH  IabopaTopHro. bakTepHampHBIE H30IATHI HOTyda-
OaKkTepHAMH B JHKHX PAacTeHHAX CYMIECTBYIOT H  JH H3 IIpo0 pacTeHHH H HOYBEI METOJOM CMBIBA
(HTOMATOTEHHBIE MHKPOOPTaHH3MBI, BBI3BIBAIO- (k HcmBITYeMOMy 00pa3Iy npHIHBaIH (ocdaTHO-
IMHe TakHe 3a00lieBaHHA, KAaK MOKpBIE THHIH, comeBoii 6ydep (PCB) B cooTHOMmEHAH 1:9, mepe-
OKOTH, IIATHACTOCTH H Ap. [9]. B memom, GakTe-  MemMHBAaIH C IIOMONBI0 BOpTEKca B TEUcHHE
PHH, THKHX PacTeHHH, KaKk 3HAOQHTHBIE, TaK H 1 mmHyTE). IlONMydeHHBIE CMBIBHI Yepe3 CEPHIO

3MHQHTHBIE, HIPAIOT BAKHYIO POIb B MOJJep/Ka-  pa3Be/IcHHH MOBEPXHOCTHO BHICEBAIH Ha HECEeK-
HHH 3KOJIOTHYECKOro 0anaHCa, KOTOPBIH CIOXKHI-  THBHyR cpeny King B (memron — 10 r/m, rimme-
cA Omarogapd MHOTOBEKOBOH €CTECTBEHHOH ce- puH — 10 r/m, arap MHKPOOHOIOTHYESCKHH —
JIEKITHA, H MOTYT OBITh HCIIONB30BaHBI B TakHX 18 /1. cynmpdar marmma — 12,5 MM, docdar ka-
00IacTAX, Kak OYHCTKA CTOYHBIX BOJI, OHOpeMeIH- THA JBY3aMemeHHbIH — 8,6 MM) ¢ aHTHrpHOKO-
aIHA H celbCKoe X03AHCTBO. BBIM IIpelapaToM HHCTAaTHHOM B KOHIIEHTpAIHH

TakuM 00pazoM, GaKTePHH, acCONHHPOBAHHEIC 32 MEr/MI. 3acesHHBIC YamKH [IeTpH HHKyOHpO-
¢ JHKOpDAcTyIMHMH pAcTeHHAMH, MNpEICTABIMMIOT  BalmH IpH TeMmeparype +30°C B TeUeHHH CYTOK.

41 Becmuux Kazarckozo I'AV Ne 4(76) 2024



CEJIBCKOXO3AHCTBEHHKE HAVKH

3areM H3 dYameK ¢ OaKTepHAMH OTOHpaTH BCE
OTAENbHBIE KOIOHHH I NOHHMAaHHA BHIOBOTO
COOTHOINEHAA MHKPOGHOMA HCCIIeayeMoro o0pas-
ma. ITociae momydeHHA HeoOXomuMoi GHOMACCEHI
OakTepHii, OaKkTepHaIbHBIE KOJIOHHH PECYCIICHIH-
posama B ©OCB, mo0aBiinH IHIEPHH B COOTHO-
mennrH 0.7:0,3=o0pazeI:IIHIepHH H YOHpaIH Ha
KpHOXpaHeHHe. Jlanee onpeeimd ¢pepMeHTaTHB-
HbIe AKTHBHOCTH IONTyIeHHBIX H30I1TOB.

Jlnsa ompeneneHHAs MPOTEONHTHIECKOH aKTHB-
HOCTH, OaKTepHAIbHbIE INTAMMBEI BBICEBATH Ha
gamKy [TetpH ¢ Ga3oBoit cpenoii (BM) ¢ moGapie-
HHEM MOJIOYHOro OellKa Ka3eHHa, CoJiepikalneH Ha
1 1: 5.8 r pocdara Kamusa ABy3aMEIEHHOT0, 3T
tdocdaTa KamHA ogHO3aMemeHHOTO, 1 T cynb(aTa
aMMoHHA, 1,5 T cynppaTa MarHHA CEMHBOJHOTO,
10 r cyxoro 00e3KHPEHHOT0 MOIIOKA, 15 T arapa H
KYIFTHBHPOBAIH B CYXOBO3AYIIHOM TepMOCTaTe
TC-1/20 CITV (Amemuc Mmxuaupuar, PO). Bo-
KpPYT KOIIOHHH GaKTepHAIBHBIX H30/IATOB, 00Iama-
FOITHX MIPOTEOHTHIECKOH aKTHBHOCTBIO, HaOITIO-
JTAJH 30HBI IPOCBETIEHHA, 00pa3yeMble B PE3YIIh-
TaTe THAPOIH3a Ka3eHHa B cpexe [10].

IIpu ompenencHHA (HTa3HOH aAKTHBHOCTH,
IITaMMEI BBICEBAIH Ha Jamky [leTpH co cpemoH
PSM (phytase screening medium), comepkamimit
Ha 1 1 20 r rmroKo3sL 5 T (pHTaTa HATPHA:; 5 T HHT-
para ammMoHHA; 0.5 T cymbdhara MarHHA CEMHBO]I-
Horo; 0.5 r xmopuaa kamua: 0,01 r cynbdara xe-
7e3a ceMHBOIHEIH; 1 T cynbdaTa Maprasna 9eTsI-
pexBogHOro; 18 T OaKTEPHOJIOTHYECKOTO arapa
(pasmep gactmi, cuto 60.% He MeHee 95); 2 1
xopHaa xamsnada; pH 7. 1lItamMmel KyTsTHBHpO-
BallH B CYXOBO3IyITHOM TepMOCTaTe
TC-1/20 CIIY (Amemuc HmxuHHpHHAT, P®).
ITtamMMEl, TIPOABIAIONIHE AKTHBHOCTH, 00pa30BEI-
BalTH 30HY NPOCBETICHHA BOKPYT KoloHHit [11].

Jna ompenieneHHA NELTIOIONHTHIECKOH aK-
THBHOCTH, IITAMMBI BRICA’KHBAITH Ha MOJTHGOITHPO-
BaHHyI0 cpeny BM, comepkammii Ha 1 1 5.8 1
docata xama ayzamemenHoro; 3 T (ocdara
KaJdHA OJHO3aMemeHHoro, 1 T cymbdara aMmo-
HEA; 1.5 T cynpdara MarHHA CEMHBOTHOTO; 1 T
TpHNTOHA; 10 T KapOOKCHMETHIIIEILTIONO3EL; 18 T
arapa. lIITaMMbl KyJIbTHBHPOBATH B CyXOBO3IyIN-
HoM TepMmoctate TC-1/20 CITY (Amenuc MHxKH-
HHPHAT, P®). [{e/UTFOI0IHTHISCKYH) aKTHBHOCTD
HACHTHOHITHPOBAIIH METOJOM JIETEKITHH 30H IIPO-
CBETIIEHHA (KENITOTrO IBETa) BOKPYT KOIOHHH II0-
clle OKPAITHBAHAA KOHTO KPACHBIM, 00Pa3yIOMHX-
ci B CBA3H C pa3pylIeHHEM Ie/LTONO03EI H, TEM
caMBIM ee KOMILTEKCOB ¢ KpacuTreneM [12].

Jna ompeneneHAA aMHIA3HOH AaKTHBHOCTH
HCIONB30BAHHIH CPedy CIeAYIOMEro cocTaBa Ha
1 n mucTHTHpoBaHHOH BOABLI: 0,5 I HeNToHA;
0.1 r xmopana kamas; 0,5 r cynbdara Maraes ce-
muBogHOTO; 0.1 T cynmbdara ammormA; 20 T Kpax-
mana; 16 r arap. IlltaMMbl KyJIbTHBHPOBAIH B
CYXOBO3OyImHOM TepMmocTtate TC-1/20 CIIYV
(Amemuc MmxuanpHAT, PO). T'HApOIH3 KpaxMa-
7a B cpefie JIETEKTHPOBAIIH 10 00Pa30BAHHIO 30H
TIPOCBETIEHHA IIPH OKPacKe CPENbl pPacTBOPOM
JIroroma [13].

J1a ompefeleHHA HATHIAA BHEKIETOUHBIX
TIHNAa3 TOTydIeHHBIEe ITAMMBI BEICEBATH Ha CPeIy
¢ gnobaBmermeM Tween 80, copepikammmit
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Ha 1 1 10 r menToHa; 5 r XJIOpHAAa HAaTpHA; 1 T
XJOpHAa KanblHA aByBomHoro; 20 r arapa; 10 r
Twin 80. IIITaMMBI KyITFTHBHPOBAIH B CYXOBO3-
mymmEoM TepMmoctate TC-1/20 CITY (Amemmc
Vmxuaapaar, PO). Hammane y 6akTepHil BHEKIIe-
TOYHOH JTHNAa3HOH AKTHBHOCTH JIETEKTHPOBAH IO
HAlIHYHI0O BOKPYT KOJIOHHH HENpO3pPaIHOH 30HBEI
KATbIIHEBBIX CONEeH JKHPHBIX KHCIIOT, OCBOOOK-
IeHHBIX H3 Tween 80 [14].

JUId HOCHTHOHKAIIHH H30IATOB OaKTepHH,
CIOCOOHBIX K (PHKCAIHH a30Ta B a3PO0HBIX yCIlo-
BHUIX, INTAMMbI BBICEBANH B 9alIKH [TeTpH Ha cpe-
oy Hencena (caxapoza — 20 r/m, docdar kamus
IOBY3aMemieHHBIH — 1 1/m, cynbdar MarHHA —
0.5 r/n, xmopun Hatpua — 0,5 1/11, cynbdar xenesa
— 0,1 r/m, moma6aaT Harpasa — 0,005 r/m, kapOoHaT
KambIuA — 2 1/11, arap — 15 1/11) B HEKyOHpPOBAIH B
TedeHHde 2-5 cyTok mpu 30°C [15].

W30mATEI, TONydYeHHBIE H3 JIHKOPACTYIIHX
pacTeHHH, HACHTHOHKATHH Ha OCHOBAaHHH CpaB-
HEHHA IIOoclieoBaTenbHOCTEH TeHa 16S pPHK.
A storo reHomHyi0 JIHK GakTepHil BBIICIIAIH
CTaHAAPTHEIM MeToJoM. Jlanee MPOBOJHIH aM-
mwmHpHKaHI0 GparMedTa reHa 16S pPHK c mc-
TIOTTb30BaHAEM CTaH/aPTHBIX mpaiiMepoB
27F  (5’-gagtttgatcctggetcag-3") m  1492R
(5’-taccttgttacgactt-3°). Ilomyuernsie IIIP mpo-
IOYKTHI OYHIATH H3 arapo3HOTO Telld C HCIONb30-
BaHHEM KoMMepueckoro Habopa Gel Extraction
Kit (Thermo Scientific) H TPOBOTHIH CEKBEHHPO-
BaHHe 10 Ca3HTepy (CEeKBEHHPOBAaHHE MPOBOTHIH
B KommaHHH «EBporen») [16].

AHTaroHHCTHYECKYI0 AKTHBHOCTH BBIJIEJIEH-
HBIX MITAMMOB OIPE/IENIAIH IPOTHB (PHTOMATOT €H-
HOTO TpHOa F. oxysporum. B wamky IletpH co
cpemoit PDA (kapTrodenbHbIi Oyap0H — 1 11, IeKc-
Tpo3a — 20 1/, arap — 20 /1) B paBHOYIATCHHOM
PAcCTOAHHH JPYT OT Apyra BHOCHIH 3 MKI Cyc-
MEH3HH ITAaMMOB OakTepHH H 2 MK CyCIIEH3HH
(uTomaTorenHor0 TPHOA B MIAXMATHOM HOPAIKE
H BBIIED/KHBAITH B T€UCHHE 5 CYTOK IPH TeMIlepa-
Type 30°C. AHTaroHHCTHYECKYH) AaKTHBHOCTH
OIlEHHBAlH 1O 30HAM TMIOJIABIIEHHA POCTa
tuTomarorena [17].

BrIOpaHHBIE ITTAMMEI OIICHHBATH HAa OHOCOB-
MECTHMOCTh C HCIIOJF30BAaHHEM AHAIIH3A C IIOTIe-
PEYHBIMH TIOJIOCAMH Ha ITHTATENBHBIX arapoBBIX
cpenax King B (KB), JIypmsa- Bepranu (LB: TpH-
ToH — 10 /i1, xmopug Hatpua — 10 /11, Opoxoke-
BO# 3KcTpakT — 10 /1, arap MHKpoOHOIOTHUE-
ckuii — 18 r/n, cympdar marmma — 12,5 MM,
pH= 7.5) u PDA, IHHHAMH NOEPICHIHKYIAPHO
OpyT Opyry, 9amkH [leTpH HHKYOHPOBATH HpH
30°C B TeuennH 48 4. O COBMECTHMOCTH IITaM-
MOB OIIEHHBAIIH 110 OTCYTCTBHIO 30HBI IIOJIABIIe-
HHA pOCTa B MeCTaX NEpPEeceueHAd IJTHHHH
moceBoB [18].

JinA mojjepKaHHA KOHCOPIHYMAa B IOYBE H
p3ocdepe KasIbIH IMITaMM BEIPAITHBAIH OT/IETh-
HO B nHTaTenbHOH cpefe LB nmpu 30°C B TeueHHH
CYTOK B ImeHkepe-HHKyOaTope ZQZY-78A
(Shanghai Zhichu Instrument Co., Ltd., Kuraii).
Jamee KkymsTypy gosomumH mo 1x10" KOE/Mu
1% pacTBOpoM KapOOKCHMETHIIEIUIIONO3E H
CMENTHBAIH B PaBHBIX Nponopraiax. CeMeHa mmme-
HHIIBI HHKYOHPOBAIH B CMeCH OakTepHil
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B TedeHHe 15 MHHYT, BBICYINIHBAIH IIPH KOMHAT-
HOH TeMIlepaType B TedeHHe 20 MHHYT H Ca/KalH
B rpyHT. [locne 14 cyTok pocTa pacTeHHI IIIIEHH-
1B, JeTanH CMEBIBBI MOYBHI H KOpHEH KOHTpOTB-
HBIX (CeMeHa pacTeHHH, HeoOpaboTaHHEIC OaKTe-
PHATBHBIMH KOHCOPIHYMAaMH) H HCIBITYEMBIX
(ceMeHa pacTeHHil, oOpaGoTaHHBIE OaKTepHAIIb-
HBIMH KOHCOPITHyMaMH) pacTeHHH. CMBIBBI BEICe-
Band Ha 9amKy IletpH co cpenoii Kb ¢ conepika-
HHeM HHCTAaTHHA 50 MKr/mMiL. Jlamee U KakIoro
o0pasna (KOpHeH H M0YBbI KOHTPOIBHBIX H OIBIT-
HBIX pacTeHHil). Jlalee MOATOTABIHBAIIH CMBIBEI
¢dmzpactBopoM (0.5% pacTBOp XJTOPHIA HATPHA) C
KOpHeH pacTeHHH H IOYBBI KaK KOHTPOJIBHEIX, TaK
H OIIBITHBIX 00pa3noB. Yepe3 cepHIO pa3BeJeHHI
CMEIBBl BBICAKHBAIH Ha 4JamKy [leTpH c IHTa-
TenbHOH cpemoii Kunr B (KB) H momydams mo 36
PaHIOMHBIX H30JITOB H3 00pa3IIoB KOpPHEH H 1Mod-
BBl KOHTPOJBHEIX H HCIBITYeMBIX pacTeHHH. Ko-
JIOHHH BHICAKHBATHCH Ha JamKy Iletpa ¢ KB nma
JanbHEHINero Ha HAIHIHE H/HIH OTCYTCTBHE HC-
KOMBIX mTaMMoB. Jlmi mnposenenma I[IIP-
THIIHPOBAHHA BBIIEIEHHBIX H30ATOB HCIIONB30-
BamH mpaiimepel Kk BOX  (BOXAIR
5’-CTACGGCAAGGCGACGCTGACG-37) H
mpaiiMepl K HEHHBEPTHPOBAHHBIM ydJacTKaM
nocaegopaTenbHOCTH ERIC amamn3a MeTomoM
IIIP-hHATepIPHATHATA (ERICIR
5’-ATGTAAGCTCCTGGGGATTCAC-3’, ER-
IC2 5’-AAGTAAGTGACTGGGGTGAGCG-3").
IIporpamma nposeaerna BOX-IIIP u ERIC-TIIP
TamAEpoBaHEA: 95 °C — 3 MmH, (95 °C — 20 cek.
53 °C —1 muH, 65 °C — 8 MuH, 34 mukia), 65 °C —
18 mmH, Xparenne —opH 12 °C.

Jamee TPOBOIHIH  3IeKTPOdOpEeTHUISCKHIT
AHATH3 TONYYEHHBIX NPOJYKTOB AMILTH(HKAIIHH
B arapo3HOM Tele H OHOHH(OpPMAIHOHHYI0 0Gpa-
GOTKy MOTyYeHHBIX Tpad)HIecKHX JAHHBIX C II0-
MOImBI0 TporpaMMel Bionumerix (®paHmm).
B kadecTBe Mapkepa MONEKYAPHBIX Macc HC-
noms3oBanca DNA Ladder 1 kb (EBporeH., HoMep
mo kartamory NL001) (momockl ¢ YBEITHYCHHOH
APKOCTBI0 HMEIT pa3Mep 1 T.LH. H 3 T.ILH.).
KpoMme Toro, cHAMaTH OHOMETPHUYECKHE IOKa3a-
TelH pacTeHHH (cyxXad Macca, JUIHHa KOpHeH H
1I0GET0B) H MO/ICTHTHIBAITH KOTHIECTBO PACTEHHH.
SKcIepHMEHTHI NpOBOTHIH B 10 OHOMOTHYIECKHX
H 3 aHATHTHIECKHX IOBTOPHOCTAX.

CTaTHCTHYECKHH aHalH3 NPOBOJHIH C HC-
TIOITb30BaHHEM TTAKETa CTaTHCTHIECKHX TIPOrpaMM
OriginLab pro SR1 b9.5.1.195. TocToBepHas pasz-

HHINIA MeKQy TpPyNINAaMH IpPOaHATH3HPOBAHA

C HCIOIB30BaHHEM OAHOcCTOpoHHero ANOVA m
aloCTEpPHOPHOTO TecTa TBIOKH Ha JOCTOBEPHO
3HAYHEMYI0 pasHHITY IpH p <0,05.

Pe3yabTaThl H o0Cy/KIeHHe. 113 THCTBEB,
MOYBEl H pH30c(EpPHl JHKOPACTYIIHX pacTeHHH
nmoaydeHo 216 m3onAToB. bella poBe/ieHa HJIEH-
TH(HKAIHA Ha OCHOBAHHH CPaBHEHHA IIOCIIE/I0Ba-
TelbHOCTeH reHa 16S pPHK. B HaeHTHOHIHpO-
BAHHBIX 00pa3lax /OMHHHPOBAIH MITAMMEI, OT-
HoOcAmHecA K ponaMm Pseudomonas, Bacillus, Ar-
throbacter, a Taxixe BcTpeJaTHCh OaKTEPHH OTHO-
cAmAiica K pomam Microbacterium, Stenotropho-
monas, Leifsonia, Luteimonas u Enterobacter. 13
216 mnomydeHHBIX H30IATOB 32.3% mNpoABHIH
aMHIIA3HYI0 aKTHBHOCTD; 41,7% JIHIa3HYIO aKTHB-
HOCTh, 50% H30IATOB HHTPOT€HA3HYIO aAKTHB-
HOCTB; 37.6% IpoTeasHyH aKTHBHOCTB; 45.8%
(HTa3HYI0 aKTHBHOCTE H 32,9% H301IATOB HpOe-
MOHCTPHPOBAITH IEJUTIONIa3HYI0 aKTHBHOCTE. 30%
H3 MOIYYIEeHHBIX H30JIATOB ABIATHCH (DHTOIATOTE-
HamH. CpenH HHX BCTpeYanHCh MHKPOOPTaHH3-
MBI, OTHOCAMIHECA K pony Pseudomonas, Xan-
thomonas wu Pectobacterium. 113 HemaTOreHHBIX
IITAMMOB TOINBKO 31,5% MpOABHIH aHTarOHH3M B
(uTomaTorerHOMY TPHOY F. oxysporum.

TTocme MOIy9IeHHA BCeX JAHHBIX
(epMeHTaTHBHAA AKTHBHOCTHh, AHTATrOHHCTHYE-
CKad aKTHBHOCTh) H HCKIIOYEHHA IIATOTEHHBIX
OaKTepHi COITacHO KIACCHOHKATHH HEMENKOH
KOWIEKIIHH MHKPOOPTraHH3MOB H KJIETOTHBIX
KynbTyp JleHOHHmKoro wHHcTHTYTa (hitps:/
www.bacdive.dsmz.de/),  ©pm1  copMHpOBaH
KOHCOPIIHYM H3 HEMAaTOT€HHBIX H IIepPCIEKTHB-
HBIX IITaMMOB, BKIIOYArOmasd B ce0A IITaMMBI
KM 24, AHM79, AHM 107 = AHM 109.
IllTammer koHCcOpmEymMa KM 24, AHM79 =
AHM 109 Gmaromaps (HTa3HOH H HHTpOTe-
Ha3HOH AaKTHBHOCTH YCHIHBAIOT MHHEpATBEHOE
MHTAHHE pacTeHHH Onarojapi MOOHIH3AIHH
TPYOHONOCTYIHBIX GopM ¢ochopa TMmoUB H
MHHEPATH3aIHA aTMoc(epHOTO a30Ta. BHekIe-
TOUHBIE TIPOTEa3bl, BBIOEIAEMbIE IITaMMaMH
KM 24 g AHM79, MOTYyT CIOyXHTH OJHHM H3
(hakTopoM  aHTarOHHCTHYECKOH  AKTHBHOCTH
OaKTepHii, MO3BOIAA HM KOHKYPHPOBaTh C JIPY-
THMH MHKPOOPTraHH3MaMH, B 9YacTHOCTH (HTO-
maToreHaMH. Hammume amHna3HOH — (mrTaMM
AHM 107), mumazHoH (mrrammer KM 24,
AHM 107 1 AHM 109) H ne/UIr0na3H0H aKTHB-
HocTH (mramMmm AHM 107) y Gaktepmil crmocoG-
CTBYET pa3loKEHHIO pPAcTHTEIBHBIX OCTaTKOB B
MIOYBE H TEM CaMbIM oforamarot eé (Tadm. 1).

Tabmama 1 - @epMeHTaTHBHAA OaKTepHi, BXOIAMHX B KOHCOPIHYM, H aHTAarOHH3M
K (HTOMaToreHHOMY TpHOY F. oXysporum
Hasparne bakTe- DepMeHTATHEHAS AKTHBHOCTD AmTaro-
ITTanm PHH 110 HIeHTHI- HHTPO- AMH- HH3M K
(HCTOYHHK IITAMMA) HOCTH Ha Daze turras- npoTe- JTHIIAs- TeHas- TeImo- ma3- F. ox-
naHERX NCBI Had asHad Had Hag TasHad Hag ysporum
AHM 79 (pmsochepa Stenotropho- + + _ B B B B
TIONOPOKHAKA) monas rhizophila
AHM 107 (pusocepa Pseudomonas " n :
TIOJIBIHH) symxantha - - - -
AHM 109 (pmsocepa Stenotropho- 4 + +
TIOIBIEH) monas rhizophila B B B B
KM 24 ((];IE:II(;HIIaH Bacillus pumilus + + + + + - +

43 Becmuux Kazarckozo I'AV Ne 4(76) 2024




CEJIBCKOXO3AHCTBEHHKE HAVKH

Ilrammer KM 24, AHM 107 ® rpuby F.  oxysporum, Tak KaKk  OT-
AHM 109 MmoKa3alH AHTArOHHCTHYE- MeJalH 30HBI OIaBIICHHA pocta
CKYIO aKTHBHOCTH K (puc. 1).

¢dHOmaToreHHOMy  (HTOmATOreHa

i

Puc. 1 — IIpoBepka 0ToGpaHHBIX MTAMMOB Ha AaHTaTOHH3M K (DHTONIATOTeHHOMY TpHOY F.oXysporum

IIITaMMBI, OTOGPAaHHBIE 1O COBOKYIIHOCTH
(depMeHTAaTHBHBIX AKTHBHOCTEH H aAHTAarOHH3-
My TpOBEpATH Ha OHOCOBMECTHMOCTB. II0
pe3ymbTaTaM TecTa BHYTPH KOHCOpPIIHYMa He
OBLTO oOHapyKeHO KOHKYPEHTHBIX

B3aHMOJICHCTBHH H IIOJaBIIEHHA pOCTa MeEkK-
Iy mTaMMaMH Ha BCE€X HCIIOJIb30BaHHBIX
MMHTATETbHBIX CpefaX_— OTCYTCTBOBAIH 30HBI
JH3HCA, HE TMPOHCXOJHIA OCTAaHOBKA pocTa
KymeTyp (pHC. 2).

Puc. 2 — CoBMecTHMOCTh OaKTepHAIBHBIX IITAMMOB KOHCOPITHYMOB Ha Pa3HBIX MHTATENBHBIX CPEax
(LB, KB, PDA)

B pe3ynpTaTe TpOBepKH HOAJEPKAHHA KOH-
COpIIHyMa B IOYBE H pH30ochepe pacTeHHH mpo-
BOJIHIIH CpaBHeHHe NPo(dHIeH H30IATOB C MOMO-
mpi0 Meroma II[P-¢puArepnpuHTHETa. HH OHH
H3 BHECEHHBIX INTAMMOB He 0OHApyX HBalH B
KOHTPOJIBHOM 00pa3me (puc. 3 A, B). B obpa3smax
TIOYBEI H KOpHeH mImeHHIBI, 00paboTaHHOH KOH-
COPIIHYMOM IOTAMMOB (OIBITHEIE 0Opa3MEI),
BCTPEUAIHCh H30MATEI ¢ mnpodumivua IIIIP-
()HHTepIIPHHTHHTA COBIA/IAOIMHMH C TAKOBBIMH
Y BHECEHHBIX ITaMMOB. Tak, B ONBITHBIX 00pa3-
IIaX, MONTyJeHHBIX H3 CMbIBa KOpHEH pacTeHHH,
OBUTH 0OHAPYKEHBI COBIAICHHA MEKIY INTaM-
mom AHMI109, KOTOpBIH HCIIONB30BAlH B KOH-
COpPIHYME, H 6 H30IITaMH (107 HOMepaMH 9, 13,
23, 27, 28, 34) u3 36 H30JIATOB, MOTYICHHBIX H3
KOpHe#l pacTeHHH NIMeHHNHBI, 00paboTaHHBIX HC-
clIeyeMBIM KOHCOPITHYMOM (pHC. 3 B).

Takke ObUI0 OOHApPYXKEHO COBIOAICHHE
mexay mrammom AHMI107, koTOpeIH HCHOIB-
30BallH B KOHCOPIIHYME, H H30IATOM O]

44

HOMepoM 33 (puc. 3 B). DT0 CBHOETEIBCTBYET
0 TOM, 4TO mocine 14 cyTok pocTa pacTeHHH
MIICHHAIBL, CéMeHa KOTOPhIX 00paboTaHBI KOH-
copnEyMoM, Tompko mrammel AHM 107 =
AHM 109 coxpasaioTca B KOPHAX HCIIBITYe-
MBIX pPacTeHHH. B ONBITHEIX 00pa3max. MoIry-
UEHHBIX H3 CMBIBA IIOUBHI, OBLTH OOHApPY/KEHBI
coBOaJieHHA MeKAy mTamMMoM AHMI09 =
7 BbBIIEIEHHBIMH H30IATAMH (IO HOMEpPaMH
14, 15, 18, 22, 26, 28, 33) u3 36 H30IITOB,
MOTYIEHHBIX H3 CMbIBAa IIOYBEI B KOTOPOH
BEIDAITHBATH 00pa00TaHHEIE  KOHCOPITHYMOM
HcclleqyeMele pacTeHHA (puc. 3 I).

Tlomy4geHHBIE PE3YIBTAThl CBH/IETENBCTBYIOT O
TOM, 9TO mociie 14 cyTOK pocTa IIIEHHITbI, ceMe-
Ha KOTOpoil ObUTH 06pa0oTaHBI CO3IaHHEIM KOH-
COPITHYMOM MITAMMOB OakTepHii, mTamMmmel AHM
79, AHM 107 u AHM 109 B GompmieM KOIH4Ye-
CTBE MPHCYTCTBYIOT B ITIOYBE, IPH 3TOM TOIBKO
mraMMel AHM 107 a AHM 109 oGHapyKHBa-
TTHCH HAa KOPHAX PACTEHHH.
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6 7 B8

9 10 11 12 13 14

A AR RS T aAn

-
—

29 30 31 32 33 34

W
- -]
Puc. 3 — Dnektpodoperpamma [T [P-pHATePIIPHATHATA H30IATOB, BEIIEICHHBIX H3 CMbIBA: A — KOPHA
KOHTPOJIBHBIX pacTeHHH, b — KOPHA ONBITHBIX pacTeHHH, B — MOYBBI KOHTPOJIBHBIX PACTEHHH,
I" — mousk! onmbITHEIX pacTeHHH: K1 — AHM109, K2 — AHM79, K3 — AHM107, K4 — KM24,

1...36 — BEIZIeTIeHHBIE MTaMMBL. B KauecTBe MapKepa MOTEKYIAPHBIX MacC HCTIOIB30BAIACh MapKep
mmH JTHK DNA Ladder 1 kb

BroMeTpHUecKHe TIOKA3aTelH PAacTeHHH O3H-
MOH mImeHANH!, 00paboTaHHBIE KOHCOPITHYMOM
MHKPOOPTaHH3MOB, OBLIH BBIE, 9eM y KOH-
TPONBHBIX pacTeHHH. J[THHA MOOEroB OIBITHBIX
pacTeHHH TIpeBhIMIana KOHTPOIBHEIE 00pa3MEl HA

10 11 12 13 14

38.6% (ot 10,6 cM B KOHTpOmE 10 14,7 CM B OIIBI-
T€), JIHHA KOPHEBOH cHcTeMBI — Ha 22.1%
(ot 12.2 cMm B KoHTpOIe A0 14,9 cM B OIBITE) H
BCXOKeCTH ceMAH Ha 3,0% (oT 87% B KOHTpOIe
1m0 90% B oOpasme) (Tadm. 2).

Tabmuma 2 — JlaHHBIE POCTOCTHMYIHPYIONIHX CBOHCTB HA PACTEHHH IMIEHHIBl CO3JIaHHOTO

KOHCOPITHYyMa MHKPOOPIaHH3MOB

IIpa3HaK KonrTpons OIBIT
BcxoxkecTs, % 870,45 90+ 0,53
Macca mo6eros, T 0,103+0,013" 0,11+0,013"
Macca KopHeii, T 0,02+0,004 0,04+0,01
Jlnana mo6era, cM 10,6+1,07 14,7£1,3°
JInHHA KOpHEH, cM 12,2+1.2° 14,9+1,0

* — 0ocmoeepHo omiaudaemca om KOHMPOJA Ha ypoere sHasumocmu p=0,05

BeiBoapl. TakuM 00pa3oM, ¢ HCIOIB30Ba-
HHeM OakTepHH H3 JHKHX pacTeHHH KaMBIIIa,
TIOJTOPOKHAKA H MTOJBIHH c)OPMHPOBAH KOHCOP-
IIHyM MHKPOOPTaHH3MOB, BKIIOYAIONHe B cedA
Bacillus pumilus (KM24), Bacillus altitudinis
(AHM79), Pseudomonas synxantha (AHM107),
Arthrobacter nicotinovorans (AHM109).

®uTa3Had H NpoTea3Had aKTHBHOCTH BEIABIIE-
Ha y mTamMmMa AHM 79, BeIIeTeHHOrO H3 pH30-
chepsr momopokHEKa, B KM 24 m3 (HnomwIaHa
KaMbImma. JIAna3HoH aKTHBHOCTBIO 00NAfamH TPH
mramMmMa H3 deTeipex — AHM 107 u AHM 109,
BBIICICHHBIX H3 pH30c(epsl monbmH, H# KM 24
3 ¢umomraHa kambioma. HATporeHa3Has aKTHB-
HOCTh ObLIa XapakTepHadA oA H3oaToB AHM

45

109 1 KM 24. [lenmona3Hyl0 aKkTHBHOCTh OIIpe-
JleIIH TonbKo y mramMMa KM 24, kak H aMHTIa3-
Hyro — y AHM 107. ¥V Bcex mTaMMOB, COCTaBILA-
IOMHX KoHcopHyM, kKpomMe AHM 79, BeLiBIEH
AHTaroHH3M K F. oxysporuin.

B KOHTpONBHEIX 00pa3nax (CeMeHa pacTeHHH,
HeoOpaboTaHHBIe OaKTEPHATHHBIMH KOHCOPITHY-
MaMH) TIOYBBI H KOPHEeH NIMEHHITH H3yJIaeMble
ImMTaMMEI H3 JHKHX pacTeHHH He 0OHapy/KeHEL
KoncopruyMm mocne oGpaboTKH JIydimne coOXpaH:-
eTci B TOYBE, UeM B KOPHAX HCIOBITYEMBIX
pacTeHHH.

O6paboTKa ceMAH IIIeHHIIBI CO3JaHABIM KOH-
COPITHYMOM CIIocoOCTBOBAla YBETHUECHHIO [TIH-
HBI TIOOETOB ONBITHBIX PACTEHHH, OTHOCHTEIBHO
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KOHTPOJBHEIX, Ha 38.6% (¢ 10,6 cM mo 14.7 cm),
JUTHHBI KOPHEBOH CHCTeMBI — Ha 22.1% (c 12.2 cM
mo 149 cM) H BcxoxkecTH ceMiH — Ha 3.0%
(c 87% mo 90%).

Takum 06pa3oM, MHKPOOPTaHH3MEI, acCOIHH-
poBaHHBIE ¢ JHKOPACTYITHMH PacTeHHAMH O/1aro-
JapA crmocoO0HOCTH OakTepHH K MOOHIH3AIHH
OCHOBHEIX HEOPTaHHICCKHX 3JeMEHTOB (a30Ta H

thocdopa), pazmoKEHAI CTOKHBIX OPraHHIECKHX
COeTHHEHHH (IeJLTI0N03bI, KpaXMalla, THITH0B) H
OHOKOHTPOIIO (PHTOMATOTEHHBIX GaKTEpPHI, MOK-
HO HCIOITb30BaTh IPH CO3JJaHHH GHOIPENapaToB
A QHTOCTHMYIIAIHHA KyJIBTYPHBIX PACTEHHH.
CgeieHHe 00 HCTOYHHKe (HHAHCHPOBA-
Hada. Palora BemonHEHa B pamkax [ ocymap-
CTBEHHOTO 3a1aHHA HoMep Nel24050300050-4.
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OBTAINING PROMISING STRAINS FROM WILD PLANTS FOR AGRICULTURAL USE
B. R. Islamov, E. Yu. Shulga

Abstract. The studies were conducted to create new consortia of microorganisms obtained from wild plant
species (hypericum, oregano, plantain and reed) and to test their ability to be maintained in the soil and rhizosphere.
The properties of 216 bacterial isolates that are important for protecting and stimulating plant growth, both in labor-
atory and field conditions, were determined. namely, enzymatic activity, including phytase, protease, lipase, nitro-
genase, cellulase and amylase. In addition, the antagonistic activity of the isolates to the phytopathogenic fungus
Fusarium oxysporum was tested. Then isolates were identified by comparing the 16S rRNA gene sequences. Patho-
genic bacteria were then screened out and the most promising bacterial isolates were selected based on their enzy-
matic activities, from which a consortium was assembled to test the possibility of its maintenance in the soil and
rhizosphere of Universiade wheat plants. For this purpose, the seeds were treated with the consortium at a dose of
x107 CFU/ml in a 1% carboxymethylcellulose solution and the soil and roots of the control and test plants were
washed after 14 days. The presence or absence of the strains under study was determined by polymerase chain reac-
tion fingerprinting. The consortium of microorganisms was better preserved in the soil than on the roots of plants.
Its use increased the shoot length of experimental plants, relative to the control, by 38.6% (from 10.6 cm
to 14.7 cm), the length of the root system by 22.1% (from 12.2 cm to 14.9 cm) and seed germination by 3.0% (from
87% to 90%). The obtained data can be used for firther experiments and practical application in agriculture.

Key words: consortium of microorganisms, enzymatic activities, wild plants, growth stimulation,
antagonism.
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