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BAKTEPHAJIBHBIH KOHCOPITHYM HA OCHOBE PH30C®EPHBIX BAKTEPHH
SPOBOI'O SSUMEHSA
II1. 3. Bamagos, 3. H. Komaccapos

Pedepart. MccrenoBaHHA MPOBOTHIH C NETbI OMpeNeleHHA 3aIIHTHOrO 3(deKTa, KOTOpHIit
JIEMOHCTPHPYET KOHCOPITHYM OaKTepHH, BBIIEICHHBIX H3 PH30C(hEPHl TIMEHA, MPOTHB KOPHEBBIX T'HH-
neli. PaGoTy BRINOJHATH Ha MOJETBHOH CHCTeMe B Ta0OpaTOPHH H HAa PACTEHHAX AIMEHA B IOIEBBIX
ycrnoBHAX. B 1aGopaTopHBIX YCIOBHAX KOHCOPITHYM OBLT IIPOBEPEH Ha OTCYTCTBHE (PHTOTOKCHIHOCTH B
OTHOINEHHH pacTeHHH APOBOTO AIMEHA H Ha CIIOCOOHOCTH CIepKHBATh Pa3BHTHE KOPHEBHIX THHIEH Ha
MOJAEIBHOH cHcTeMe ToMaT-Fusarium oxysporum, Te ObLI0 IPOAEMOHCTPHPOBAHO CHHKEHHE Pa3BHTHA
3a0onepaHHd Ha 31%,. [0 CpaBHEHHIO C KOHTpolleM. IlofeBBIe HCIBITAHHA BHIIOMHATH B 2023—
2024 rona B PecnyOmuke Tatapctan. [lousa — cepad lecHadA TAKEIOCYTTHHHCTAA. J[1A MOJIEBBIX HCIIBI-
TaHHH KOHCOPIIHYMA ceMeHa JIMeHsA copra KamameBckuil o6pabaTsIBaIH B IeHb IToceBa B HOpMe 4 11/T
cycreHsHeii crop rpu6a B koumenTpanuH 10* KOE/Mi1. KopHeBble THHIH OTMEUalH Kak B KOHTDOIE,
TaKk H B ONBITHOM BapHAaHTE — pa3BHTHe 3aboneBaHHa B 2023 rogy moctrramo 17,1% m 9% cooTBeT-
cTBeHHO, B 2024 rogy — 12,6% u 7%. HecMOTpA Ha BIHAHHE Ha KOPHEBBIE I'HHIIH, PAa3THIHA MEKILY
BETHYHHAMH OHOMETPHYECKHX II0Ka3aTellell OBLUIH CTaTHCTHYECKH HE3HAYHMBIMH. YPOKAHHOCTH B
2023 romy B KOHTPOJIGHOM BapHAHTE COCTaB/IAIA 41,5 1/ra, B OIBITHOM OHA OBLTAa JOCTOBEPHO BEIIE Ha
7.9 m/ra (HCPys — 6,3 m/ra). B 2024 roay CymecTBEHHBIX PA3IHIHI MEKTY OIBITHBIM H KOHTPOIBHBIM
BapHAHTAMH He HaOMIOJaTH, YpoxKaifHOCTh cocTaBiiia 43,0...44,5 m/ra ¢ MeHBINEH BeTHUYHHOH 3TOro
TIOKa3aTelsd B KOHTpoie. TakaM o0pa3oM, KOHCOPIHYM OakTepHi H3 pH30c(ephl APOBOro AIMEHA CIIO-
coDeH cJIepiKHBaTh Pa3BHTHE KOPHEBBIX THHNEH, HEe OKA3bIBad TOKCHIECKOTO BIHAHHA HA PAaCTEHHA.

KuroueBble ¢10Ba: AIMEHb, KOPHEBbI€ THHIH, DHTOTOKCHIHOCTh, KOHCOPIITHYM MHKPOQOpTa-
HH3MOB, 3aIIHTa PacTEeHHH.

BBenenne. AnbTepHAaTHBY XHMHYECKOH KOHCOpIIHyMa OakKTepHH, BBIIENEHHBIX H3 PH30-

00paloTKH 114 KyTbTYPHBIX DAacTeHHH, OCHOB-  cdephl AIMEHA, Ha KOPHEBble THHIH Ha MOJIENh-
HOH 3amac (HTOmaroreHHOH MHKPO(IOPEI KOTO-  HOH CHcTeMe B 1a0OpaTOpPHH H Ha PAacTeHHAX B
PBIX HAaXOJHTCA HAa CEMEHAaX H B IOYBE, JaBHO  IIOJIEBBIX YCIIOBHAX.

TIBITAIOTCA PEANH30BATh C IOMOMIBI0 OaKTePHAIb- YcaoBua, MaTepHaabl H MeToabl. OTGOp
HBIX IITAMMOB, AaKTHBHO KOJIOHH3HPYIOIMHX pac-  00pasmoB ApOBOro saMeHA copra KamameBckui
THTENbHBIC TKAHH HJIH HX MOBEPXHOCTH H CHO-  IPOBOJHIH HAa ONBITHRIX NOAX DereparbHOro

COOHBIX OrpaHHYHBATH PAa3BHTHE B 3TOH HHIIE  HCCIEJOBaTenbcKoro IeHTpa «KazaHCkHH Hayd-
()HTOIATOTCHOB, B YaCTHOCTH KOPHEBBIX THHIeH  HBIH meHTp PAH», pacmono:KeHHBIX B JIaHIIeB-
H B030ymuTened NATHHACTOCTeH samena [1, 2]. cKkoM pafioHe PecrmyOmukn TartapcTaH IIeTOM
IIpn 3TOM TakHe IITAaMMBI HE JIOJLKHEI OKa3bIBaTh 2022 roga. ITocme cGopa pu3octepHOH IOUBEI C
(dHTOTOKCHYECKOE BIHAHHE IPH HHOKYIAIHH  KOPHAMH fUMeHA B 50 MI NpoGHPKH HX 3aTHBAIH
CeMAH CeIbCKOX03AHCTBEHHBIX KyIbTyp [3]. Cte-  docharaeM Oydepom (PBS) ami moaydeHHA
OyeT OTMETHTb, UTO COBMECTHOe INIpDHMEHEHHe  KJIETOYHOH cycmeH3HH. [locie cepHH ee pa3Befe-
TPYHINEI INTAMMOB, B OTTHYHH OT €JHHHYHBIX HX  HHH 00pa3lpl BRICEBATH Ha MHTATENBHYIO CPELy
BHIOB, Oymer dopMmmpoBath Oonee ycroiiumBoe  Kmmra B (memror — 10 r/m, rammepuH — 10 1/mI,
c000mecTB0  MHKDPOOPTaHH3MOB,  CIOCOOHOE K,HPO, — 1,5 r/n, MgSQ,4 — 1,5 /1, arap MHKpO-

VKPENHTECA B pA30C(eEpe, yaepKHBad JOMAHAHT-  OHonorHueckuii — 20 r/m) B yamkn ITeTpH. KoTo-

HOE IIONOKEHHE, OKa3piBajA Oolpllee BIHAHHE  pble Janee HHKyOHpoBamd mpH 30°C B TedeHHe

TIPH 3aIfHTe KyIbTYPHBIX pacTeHHit [4, 5]. 36 4. Otobpannbie 150 YHCTHIX KyIBTYp OakTe-
OpHa B3 mpoOieM HCHONb30BaHAA OHOOTH- — PHH 3aKJIa/(bIBATH HA XPaHEHHE B TITHIIEPHHOBBIH

YeCcKHX IIpenapaToB, Kak Ha OCHOBe KOHCOPIHY- pacteop (25%) mpu Temmeparype -80°C mua

Ma OaKTepHI, TaK H ¢ €IHHCTBEHHBIM OHOTIOTHYe-  JAIbHEHIero aHaIa3a.

CKHM areHTOM, CBfA3aHa ¢ HEOOXOJHMOCTBIO CO- CrocoOHocTh OakTepHii K IIOJBHKHOCTH

3M@HAA YCIOBHH JUIA XPaHEHHA NPENapaToB H  ONPEJelilH N0 JHAMETPY pPacHpOCTPaHEHHA
TIOHCKOM CIOCO0OB HX NMPHMEHEHHA B HONEBBIX  INTaMMa OT MECTAa BHECEHHA KIETOYHOH CyCIeH-

VCIIOBHAX, KOTOPHIE CITOCOOCTBOBATH OBI IOJIep-  3HH B HOMyKHIKHH arap Luria-Bertani (LB)

JKaHHIO 3(Q(QEeKTHBHOCTH HAa ypoBHe, HaOmomae-  (TpamroH — 10 r/n, NaCl- 10 r/a, mpoxckeBoit

MOM B T1a00paTOPHBIX YCIOBHAX [6, 7, 8]. 3KCTpakT — 5 r/m, MgSO,4 — 1,5 1/1, arap MHKpo-
B HccTeoBaHHAX 10 HCTIBITAHHIO KOHCOPITH- — OHOMOTHYECKHI — 4 T/11).

yMOB (ochaTMOGHTH3YIONMHX H AHA30TPO(HBIX AHTaroHHCTHIECKYI0 AKTHBHOCTH BEIIENCH-

OakTepHH B IIOJIEBBIX YCIOBHAX Ha IIIEHHIE, B HBIX OakTepHH IpPOBEPANH NHO OTHOMIEHHIO K
PaMKax KOTOPBIX pacCMAaTPHBANH 3aIHTHBIH 3-  Fusarium oxysporum. Ja 3TOro Ha cpeny potato
(eKT OT NHCTOBBIX WIATHHCTOCTEH, BBRI3BaHHBIX  dextrose agar (PDA) (kaprodenbHbIi oTBap — 1 11,
CENTOPHO30M, H BIHIHHE HA IPOpPAacTaHHE CeMAH,  AekcTpo3za — 20 r/m, arap — 20 r/71) BHOCHIH 3 MKT
ObI1 mOKa3aH CHHepreTHUIecKHH 53(¢eKT HX  CYCHEeH3HH BBIIEICHHBIX INTAMMOB H 3 MKI CyC-
mraMMoB [9, 10]. nersHH crnop F. oxysporum. Yamxu IletpH co

Ilens HccreqoBaHHA — YCTAHOBHTH BIHAHHE — cpefodl HHKyOHpoBamn mnpH 30°C B TedeHHe
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5 nHeH. AHTarOHHCTHYECKYI0 aKTHBHOCTH OIIEHH-
BaTH [0 BEIHYHHE 30HBI IOJABICHHA POCTA
rpuba.

IITtaMMBI, TIPOABIAIOINHE  HEOOXOTHMEIE
CBOHCTBA B TeCTaX Ha IIOJBHKHOCTh H aHTa-
TOHH3M, TIPOBEPANH Ha CIOCOOHOCTh pAacTH
COBMECTHO, HE MOJAaBIAA B3aHMHOE Ppa3BHTHE
JUIA COCTaBIEHHA KOHCOpIIHYMa. TecT mpoBo-
JHIH TYTEM HAHECEHHA HCIBITYEMBIX INTaM-
MOB TEePHEHAHKYIAPHO OJHH JIPYTOMY Ha Cpe-
max KingB, PDA., LB. HecoBMeCTHMOCTb HC-
CIle[lyeMBIX IOTAMMOB OIPENENATH II0 30HAM
TIOJIABIIEHHA B MECTaX HX CONPHKOCHOBEHHA.
C HCIONB30BAHHEM 3TOTO TecTa OBUI COCTaB-
JeH  KOHCOPIHHYM H3  4-X COBMECTHMBIX
INTaMMOB.

JIHK #3 mramMMoB OakTepHH, COCTaBIIAO-
IMHX KOHCOPITHYM, BBIIEIUTH II0 CTAHJAPTHOMY
TIPOTOKOIY teHON-x10pOOpMHOH
skcTpakmueil [11]. PeaknmmoHHas cmeck IILIP
oopéMoM 50 MKT comepikama 5 mMan 10x PCR
Taqbuffer, 1 mxa cmecs ANTP, mo 0.5 MK mpaii-
MmepoB 27F (5°-gagtttgatcctggetcag-3") m 1492R
(5°-taccttgttacgactt-3”), 1 mxar JHK MaTpHITEI
(100 =r), 0.5 mxn Taq JJHK momHMepa3shl, OCTa-
TOK — cBOOOJHAA OT HyKlIea3 Boja. AMILTH(HKa-
a0 mpooamtH B T100 thermocycler (Bio-Rad,
Hercules, CA, USA) npH CIeOyIOMHX MTapaMeT-
pax: meHaTypanuA mpH 95°C 2 MuH; 34 IHKIA
npu 95°C 1o 30 ¢ 1 58°C mo 30 c; m 72°C B Teue-
mAe 1 muH 30 c. [locnegHHil MHKNT MPOBOIHIH
npu 72°C B TedeHHe 5 mHH. ©@parmentsl JJHK
JeTeKTHpoBamH B 1,5%-HOM 31eKkTpodopesHoM
arapo3HOM Trene H BH3yanmsHpoBaaH Ha Gel Doc
EZ Imager with Image Lab 6.0 software (Bio-
Rad, Hercules, CA, USA). Jna ouHCTKH (par-
meHTOB JIHK H3 el HCIONb30BalH KOMMEpYe-
ckmit Habop Cleanup Standard (EBporen). Oun-
meHHble (pparmeHTEl 16S JIHK CEeKBEHHPOBAIH
metogoM Csarepa (EBporeH) JUia BHIOBOH HJIEH-
TH(OHKAHHA MITAMMOB.

BHOKOHTPONb MPOBOJHIH Ha MOJENEHOH CH-
cTeMe ToMar — F. oxysporum. CyCIIEH3HIO CIIOp
rpuba pa3BOJHIH pacTBopoM plant nutrient solu-
tion 1o kormenTpamun 10*° KOE/AMI H IPOIHTH-
BaTH MHHEPATbHYIO BaTY, KOTOPYIO

Temneparypa.”C

MEIH W asr e

2023 —024  e—C0AHT

HCIONB30BATH B KadecTBe cyOcTpata. CemeHa
TOMAaTOB copTa benrli HaTHB 3aMadHBAIH B CyC-
NEeH3HH KIeTOK, BXOMAMMHX B KOHCOPIHYM
(As53, AsA146, KA2, KS9), B COOTHOIICHHH
1:1:1:1. PacTteHHA pa3MeIMalH B KIHMaToKaMepe
(OO0 «®@uTOTpoH») Ha 14 CYTOK NpPH THEBHOH
temneparype 25°C, HounoH — 21°C H BIaKHOCTH
Bo3gyxa 70%. Ilocne 3TOro OIEHHBAIIH HHAEKC
pa3BHTHA KopHeBBIX THHIeH (Disease Index, DI)
mo mkane, rjae 0 — 37o0poBele pacTeHHA; 1| — Oy-
pBIe ITTPHXH HAa OCHOBAHHH CTe0IA HIH €T0 MOJ-
3eMHOH JacTH, OT/IeTIbHbIE YIACTKH Oyporo mpeTa
(30HBI HeKpo3a) Ha NEPBHYHBIX H BTOPHIHBIX
KOpPHAX, 2 — cIerka Oypoe ocHOBaHHE CTeOmd,
Oypble OTJelbHbIE KOPHH HITH 3HAYHTEIBHBIE HX
V4aCTKH, OTMHPAHHE KOHYHKOB KOPHEH; 3 — TeM-
HOE C TIEPEeXBaTOM OCHOBaHHE CTeOIA HIIH ero
IIOJ[3€MHOH JacTH, OOJIbIIAA 9acTh KOPHEH mmopa-
JKeHa HIH oTMepla; 4 — cTebenb MeperHHBaeT H
IepenaMbIBaeTCsA, Hadalo OTMHPAHHA PACTeHHH.

JlnA BBIABIEHHA (DHTOTOKCHIHOCTH CeMeHa
saMmeHA copra KamameBckHil HHOKYTHpOBaIH
KOHCOPIIHYMOM, KaK H B OIIBITe ¢ OHOKOHTPOIEM,
ceMeHa BBICYIIHBAIH, BEICEBAIIH B IPYHT H IIOMe-
mamH B KIHMaTokamepy (PHTOTPOH) MpH JHEB-
HOH Temmnepartype 25°C, HournoH — 21°C, BIakHO-
cTH Bo3gyxa 70%. Uepe3 14 cyTok ompemerniaH
BCXOXKECTh, NITHHY KOpHEH H Haq3eMHOH 9acTH
pacTeHHH.

TloneBBle HCOBITAHAA TNPOBOJHIH Ha 0ase
Tarapckoro HayqHO-HCCIEOBATENbCKOTO HHCTH-
TyTa CeIbCKOro Xo3dHcTBa. [louBa — cepad nec-
Had, TI0 TPAaHYJIOMETPHIECKOMY COCTaBY TAKENO-
CYTTHHHCTaA CO CIEAYIOIMHMH arpOXHMHUIECKH-
MH XapaKTepPHCTHKaMH: cOJepKaHHe TyMyca —
3.83%, N; — 93,3 mr/kr (mo Tropuay), P,Os H
K,;O (mo Mavnarugy) COOTBETCTBEHHO
330 mr/kr m 211,7 mr/xr, pH,,, — 6,1.

OTKIOHEHHA TEMIIEpaTyp OT CPeIHHX MHOIO-
JIeTHHX 3HAUEHHH 3a BereTallHOHHBIE MEPHOIBI
2023-2024 roga se npebmand 3°C. [To komade-
cTBy ocankoB 2024 ropx okaszancia Oollee yBIakK-
HEHHBIM, KaK [0 OTHOIIEHHIO K CPEIHHM MHOTO-
JIETHHM 3HA4€HHAM, TaK H K 2023 roxy, KOTOpbIH
ObUT Ooee 3acCyNLTHBBIM H XapaKTEPH30BAJCA
0TeHb CYXHM HIOHEM (pHC. 1).

KomirectBo ocaikoB, MM
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Puc. 1 - TemmepaTypHBIH PeKHM H KOJTHIECTBO 0CA/IKOB B IEPHO/I BETETAITHH TIMEHA
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J1A moneBBIX HCIBITAHHH H3YIaeMOT0 KOH-
cOpIHyMa MHKDOOPTaHH3MOB CeMeHa fAUMeHA
copta KamamreBckuii 0GpabaTsIBaIH B IeHb ITOCE-
Ba B HOPMe 4 II/T cycneH3HeH crop rpHba B KOH-
nerTpaneH 10* KOEADL. KoHTpONBHEIH BapHAHT
oGpabaThIBaIIH BOJIOM ¢ TaKOiH jkKe HOPMOH pacxo-
1a. Bo Bpesa y6OpKH OTGHpAIH CHOMEI ¢ 1 M B
3 NOBTOPHOCTAX.

VY4aér nopakeHHA AIMEHA KOPHEBBIMH THHIIA-
MH IpPOBOJHIH ONHOKPAaTHO B IBYX MOBTOPHO-
CTAX B Mek(Da3HBIH MEpPHO]] TIONHBIE BCXOABI —
Havalo KyIMeHHAA KyIbTypsl. [{nd 3Toro B 5 To4-
Kax oTOmpams mo 10 pacTeHHil mompanm. Bcero
100 pacTeHnii B KaxoM BapHaHTe. [lomydeHHbIE
TIOKA3aTelIH CPABHHBATH C KOHTPOJIEM.

Pa3BHTHE KOpPHEBBIX I'HHIEH OIPEEIMIH [0
4-x GamwrpHOH mkame[12], rae: 0 — OTCYTCTBHE
npH3HAKoB Oone3HH: 1 Gamwt — craGoe moOypeHHe
KOJICOITHIIE, THIOKOTHIA H KopHeil; 2 Oamma —
CHIbHOE TOOYpeHHE THIIOKOTHIA C TOYETHBIMH
HEKpO3aMH, NepeXoiMiHe Ha y3el KyIeHHA H
OCHOBaHHE cTe0lIA, yTHETeHHe Pa3BHTHA MPOIYK-
THBHBEIX cTeOmneil; 3 Gauma — cHIbHOE moOypeHHe
THIIOKOTHIA C  OOMHPHBIMH  HEKPO3aMH
(TpyxmABOCTE), MOOYpPeHHEe y3lIa KyHIeHHA H OC-
HOBaHHA cTeOllA, pe3Koe CHIKEHHE TIPOTyKTHB-
HOoCTH: 4 Gamma — THOeTs HIH IyCTOKOIOCOCTB
pacTteHHil. Pa3puTHe 00J€3HH BHIpaKATH B IIpO-
IIeHTaX, €0 pacdeT IPOBOIHIH 1o GopMyIIe:

K:(Zaxb)xloo

NxK R

raie R — pasparhe Gome3nm, %: N — obmee
KOTHYEeCTBO OONBHBIX H 3/I0POBBIX pPacTeHHH
(cTebmeii, mHCTBEB, IUTOMOB) B mpo0e, INT.;
Y a x b — cymma mpor3BeieHHI 9HCIa GOMBHBIX
pacTeHHi (a) Ha COOTBETCTBYHOINHE HM Oamn mo-
paxkerna (b), mryk * 6Gamwr; K — Beicmmi Garmt
yuerHOH mKamsl (K= 4).

B xoje moneBoil ONEHKH YYHTHIBAIH BBICO-
Ty creble, JIHHY KOPHEBOH CHCTEMBI OIHOTO
pacTeHHA, KO3()(HIOHEHT KymieHHA, Macca
crebmefi, Macca KOIOCheB, Macca 3EpPeH, Macca
1000 cemsn.

CTaTHCTHYECKHH aHAIH3 IIOTyYE€HHBIX [aH-
HBIX NPOBOJHIH C HCIOIB30BAHHEM IIaKeTa CTa-
THCTHYeCKHX mporpamm OriginLab pro SR1
b9.5.1.195. JTocTOBEpHYIO pa3HHIY MEXKIY TPYII-
IIaMH aHATH3HPOBAIH C HCIIONB30BAaHHEM OJHO-
cropoaHero ANOVA H anmocTepHOPHOIO TecTa
Trroxu npH p <0,05.

Pe3yabTaThl H 00cy:kaeHHe. 113 150 BRIOE-
NEeHHBIX INTaMMOB OaKTepHH IIOJIBHKHOCTD
(puc. 2A) mpossmamH 4 m3omara (KA1, Ksi2,
K519, K5110), a aHTaroHH3M IO OTHONIEHHIO K F.
oxysporum (puc. 2B) — 6 mrammoB (ASS53, AA73,
AsA74, As114, AA130, AS146), KoTOpEIe OBLTH
0TOOpaHBI B KadecTBe KaHJHJATOB HAa COCTaBIIe-
HHE KOHCOpHHyMa. [IOCKOIBKY IITaMMBI, 00la-
JaBIIHE AHTAarOHHCTHYECKOH AaKTHBHOCTBIO, HE
MPOABIAIH MMOJBHKHOCTH Ha YalMedHBIX TECTaX,
a mTaMMBI OaKkTepHil, o0NTagaroIIHe IIOJBIDKHO-
CTBIO, HE MpOABIANH AaHTaroHA3Ma K F. ox-
YSporum KOHCOPIIHYM COCTaBILLIH H3 JBYX IIO-
IOBHKHBIX IMITAMMOB H JBYX IITaMMOB, IIPOABTIA-
FOITHX AHTATOHH3M.

Tect Ha coBMecTHMOCTE (pHC. 2B) mpoBogrIH
oA BceX INTaMMOB, TIPOABIAIOINHX CBOHCTBa
MOABIKHOCTH H aHTaroHH3Ma K F. oxysporum.
EmuHCcTBeHHAad KOMOHHAIlHA, B KOTOpPOH He
HaOTI0/Ja)TH B3aHMHOTO TIOJJABIIEHHA, COCTOIA H3
mramMMoB AS53, AAl46, K2, K9, xotopsle
BOILTH B HCIBITYeMBIH KOHCOPITHYM.

ITo pesynpraTam cekBeHHpoBaHHA 16S JIHK
momar ASS53 ortHeceH K BHOY Paenibacillus
pabuli, As1146 — Bacillus pumilus, KA2 — Pseu-
domonas koreensis, K59 Pseudomonas

frederiksbergensis.

Prc. 2 — TecTh MTaMMOB KOHCOPIIHYMA Ha ITOABHAKHOCTE (A), anTaroHH3M (Bb), coBMecTHMOCTE (B)

IIpH HCTBITAHHA KOHCOPITHYMa Ha CIOCo6-
HOCTh CJep/KHBaTh Pa3BHTHEe KOPHEBOH THHIH
TOMAaToB B KOHTPOJIBHOM BapHaHTe Ge3 marTo-
TeHa H H3yJYaeMBIX MHKPOOPTaHH3MOB BCE
pacTeHHA Ha MOMEHT Y4éra OBLTH 30POBBI
(puc. 3a). B BapHaHTe cO cHOpaMH F.
OXYSpoFum BCe pacTeHHA K 3TOMY BpeMeHH

14

OBLTH ITOpaXKeHbL, B TOM YHCIE 19 H3 HAX IMOTHO-
aa (DI4), a ocTadbHBIC MPOABILUIH TIPH3HAKH,
mpenmecTBYOmMHAe THOemH pactenni (DI3). Ilpu
BHECEHHH BMECTE CO CIIOpaMH F. oxysporum KoH-
COpITHyMa MHKPOOPTaHH3Ma, HECMOTPA Ha OTCYT-
CTBHE TIOJIHOCTHIO 3/I0POBEIX MOGETOB, TONBKO Y
4 pacTeHHH OTMEeYeH HHIEKCOM pa3BHTHA
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kopHeBBIX THHIEH DI4, y 32 pacTenni HaOmoZa-  HH(EKITHOHHOM (oHE cocTaBmaIo 85%, a B BapH-
IH TONBKO HadalbHBIE CHMITOMEI 3a00lIeBaHHA  aHTE C KOHCOPIHYMOM MHKDOOPraHH3MOB OHO
(DI1, DI2). PazputaHe 3aboneBaHHA Ha  OBLIO Ha 31% MeHBIIE.

]
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20
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o

KouTtpons Fusarium  Fusarium + AY Kopexb Hapsemuas yacTb

Do DIl DI2 mDI3 mDI4 Koutpone m Koncopuwym
a o

Puc. 3 — Mnaekc pa3BHTHA KopHeBbIX rHHIeH (DI) Ha ToMaTax (a, nHbpaMH yKa3aHO THCIO pacTeHHH ¢
COOTBETCTBYIOITHM HHIEKCOM Pa3BHTHA) H ITHHA KOPHEROH CHCTEMEI H HaJ3eMHOH dacTel aamens (6, cM)

3y1aeMBlifl KOHCOPIIHYM MHKDOODPraHH3MOB  00oHX BapHaHTaxX (pHc. 4). IIpH 3TOM pa3BHTHE
He OKa3bIBaJ BIHAHHA HA POCT HaJA3eMHOH H moji-  3a0ojeBaHHA B (ase HaJama KyIOeHHA B
3eMHOH JacTell suMmeHA (pHc. 36), To ecTh QHTO- 2023 roxy B KOHTpoJI€ OBLTO BBIIIE, 9EM B 3KCIIe-
TOKCHUeCKHH 3(pdeKTa OTCYTCTBOBANI. B MONEBRIX  pHMEHTAIRHOM BapHaHTe, Ha 8.1% (HCPys
VCIIOBHAX KOPHEBBIe THHIMH OBUTH OTMeueHHI B 2.3%) B 2024 rogy— Ha 5.6% (HCPys— 5%).

PasBnTHE KOPHEBLIX T HUNeR

o .

2023rop R, % 2024 rap R, %

Hontpons  m Kowcopupym (A)
Prc. 4 — Pa3BATHE KOPHEBHIX THHIICH Ha APOBOM TUMEHE

*paznuyusa ¢ KoHmpoaem oocimoegeprul npu p <0,05), %

HecMoTpa Ha BIHAHHE HAa KOPHEBBbIE THHITH, pa3IHIHA OTMEYaIH TOIbKO 10 Macce cTebmeli H
IpH yOOpKe pa3iHYHH MEXKTY KOHTPOINBHBIM H  ypo:kaHHOCTH B 2023 roxy B xoHTpone BelHYH-
OTIBITHBIM BapHAHTaMH 110 YHCITY pacTeHHH, cTel- HBl 3THX TMIOKa3aTeneH OBUIH paBHBI COOTBET-
el H KolockeB ¢ 1 M2, a TaKKe Mo mapaMeTphl ctBerHO 300 r/M° H 41,5 17/Ta, a B OIBITHOM BapH-
JUTHHBI KOTIOCBEB H cTeneif GBITH CTATHCTHYECKH  aHTe — BhmIe Ha 85.8 r/ar (HCPys — 82 r/vf) u
He3Ha9HMEI  (cM.  Tabm).  CymecTBeHHBIS 7.9 /ra (HCPys — 6.3 1/Ta).

Tabmuma — DBHOMETPHUSCKHE IMOKA3aTelH ApPOBOT0 MUMEHA MNpH 00pabdoTKe KOHCOPIHYMOM
OakTepHH
KorTpons KorcopHyM
TpmsHak 2023toa | 2024tox | 2023rom | 2024 rox

UHCII0 pacTeHHi, IT./M” 500 520 489 505

Uncno crebeii, mr./M” 661 680 733 700

UHCI0 KOIOCheB, IT./M” 641 630 705 652

JITHHA Komoca, cM 4.9 5,0 5.3 5,1

JmHA cTebmi, cM 52 53 55 53

Macca crebiett, r/M- 300 340 385* 345
YpoxkaHHOCTB, I/Ta 41.5 43 49 4* 44.5

*paznuyusa ¢ KoHmpoaem docmogepusie npu p <0,05
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Pe3ynpTaTel HecleOBaHHH JeMOHCTPHPYIOT
HEOJHO3HAYHOE TIOBEJEHHE H3YUECHHOTO KOH-
COpIHYMa MHKPOOPTaHH3MOB B IIONEBEIX OIIBI-
Tax. OH cmoco0eH MHOJAaBIATH pa3BHTHE KOp-
HEBEIX THHIEH, OJHAKO COITAcHO pe3ylIbTaTaM
aHamH3a ApYTHX OHOMETPHYECKHX IOKazaTelei
He TOATBEPKIEHO BIHAHHE 3Toro 3¢dexra Ha
pa3BHTHE pacTeHHH fIMEHA Ha eCcTeCTBEHHOM
HHbEeKITHOHHOM (oHe. MOKHO TIPEIOIOKHTE,
970 3¢deKT, OKa3pBaeMbIi GaKTepHAIBHBIM KOH-
COPIIHYMOM, OBLT HENpOJODKHTENBHEIM. KopHe-
Bas 30HA MOTIIa OBITH 3aMeIeHa peKHeH MHKPO-
¢opoii, KoTopasd Mo/IaBHjIa Pa3BHTHE BHECEHHBIX
Oaktepuii Ha Oolee MO3OHHX CTATHAX Pa3BHTHA
aamvers. Kpome Toro, mo BceH BHIHMOCTH, KOp-
HEBBIE THHIIH Pa3BHBAIHCE HENOCTATOYHO HHTEH-
CHBHO, YTOOBI yIAI0Ch YBHACTh 2P EKT OT CHH-
JKEHHA Pa3BHTHA 3a00/IeBaHHA B 00a roja.

BriBoasl. KoHcopniayM OakTepHil, BEBIje-
JNeHHBIX H3 pH3ochepsl fAUMeHdA, crocobeH
JOCTOBEPHO CJAEp/KHBAaTh PpAa3BHTHE KOPHEBBIX

THHNeH Kak B JTa0OPaTOPHBIX YCIOBHAX Y TOMa-
TOB (Ha 31%), TaKk H B HOJICBEIX YCIOBHAX V A4-
MeH" (Ha 5.,6...8,1%). [Ipr 3TOM OH He OKa3bI-
BaeT (PHTOTOKCHYECKOTO BIHAHHA HA PAcTEHHA
AIMEHA.

B 2023 roay ypoxaHHOCTH B BapHaHTE ¢ 00-
pabOTKOH ceMAH FIMEHA CKOHCTPYHPOBAHHBIM
KOHCOPITHyMOM  TIPEBBINIATa  KOHTPOIb  Ha
7.9 n/ra mpu HCPys — 6,3 m/ra. 2024 roxy 3HavH-
MBIX H3MeHEHHH OHOMETPHYECKHX ITOKAa3aTellix
Pa3BHTHA PAacTeHHH He PETHCTPHPOBATH. TakHM
o0pazoM, oBeJIeHHe PaccMaTPHBAEMOTO KOHCOP-
IHyMa MHKPOOPTaHH3MOB B TIONEBBIX YCIOBHAX
He OBUTO OJJHO3HAYHBIM. XOTH OH MOKET 3aMe]I-
IATHh Pa3BHTHE KOPHEBBIX THHIEH, OJHAKO 3TOT
3ddeKT He OKa3bIBaeT BIHAHHE HA PA3BHTHA Ca-
MHX PacTeHHH T9MEHA B YCIOBHAX €CTECTBEHHO-
ro HHGEKIMHOHHOTO (OHa.
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BACTERIAL CONSORTIUM BASED ON RHIZOSPHERE BACTERIA OF SPRING BARLEY
Sh. Z. Validov, E. N. Komissarov

Abstract. The studies were conducted to determine the protective effect demonstrated by a consortium of bacte-
ria, isolated from barley rhizosphere, against root rot. The work was carried out on a model system in the laboratory and on
barley plants in the field. Under laboratory conditions, the consortium was tested for the absence of phytotoxicity towards
spring barley plants and for the ability to inhibit the development of root rot on a tomato-Fusarium oxysporum model sys-
tem, where 31% decrease in disease development was demonstrated, compared to the control. Field experiments were
conducted in 2023-2024 in the Republic of Tatarstan. The soil is gray forest heavy loam. For field experiments of the con-
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sortium, Kamashevskiy barley seeds were treated with a fungal spore suspension at a concentration of 104 CFU/ml at a
rate of 4 1/t on the day of sowing. Root rot was observed both in the control and in the experimental variant - the develop-
ment of disease in 2023 reached 17.1% and 9%, respectively, in 2024 - 12.6% and 7%. Despite the effect on root rot, the
differences between the values of biometric indicators were statistically insignificant. The productivity in 2023 in the con-
trol variant was 41.5 c/ha, in the experimental it was significantly higher by 7.9 c¢/ha (HSRO05 - 6.3 c/ha). In 2024 there
were no significant differences between experimental and control variants, the yield was 43.0...44.5 c/ha with a lower
value of this indicator in the control. Thus, the consortium of bacteria from the rhizosphere of spring barley is able to re-
strain the development of root rot without having a toxic effect on plants.

Key words: barley, root rot, phytotoxicity, consortium of microorganisms, plant protection.
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