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9OOEKTUBHOCTb NPEACTABUTENEW CEM. BACILLACEAE NPOTUB BO3BYAUTENEN
NNECHEBEHUA CEMAH PAIMCA

Uenb uccrnedosaHus — oyeHUMb aHmMUbUOMUYECKYI0 aKmugHOCMb Pa3iuyHbIXx npedcmagumenel ce-
meticmea Bacillaceae 6 omHoweHuu 803bydumerneli nnecHeseHusi ceMsiH panca Fusarium sp., Aspergillus
sp., Penicillium sp., Mucor sp. B kayecmee npedcmasumenel cemelicmea Bacillaceae ucnonb3o8aHbl
23 wmamma Bacillus altitudinis, Bacillus atrophaeus, Bacillus cereus, Bacillus megaterium, Bacillus sim-
plex, Bacillus subtilis, Peribacillus simplex, Bacillus sp., komopbie 6bi1u 8bi0erneHbl U3 cebekoxossaticm-
8EHHbIX No4g KpacHospCcKoz2o Kpas u 8 npedbidywux uccredosaHusix hpodemMoHcmpuposanu aHmubuo-
MUYECKY0 akKmusHoOCMb 8 OmHoweHuuU 803byoumerneli 6onesHel panca Fusarium spp., Alternaria spp. u
Sclerotinia sclerotiorum. AHmMuUb6UOMUYECKYI0 aKmueHOCMb WMaMMO8-aHMa20HUCMOo8 8 OMHOWeHUU
803bydumenell nnecHe8eHus1 CeMsiH onpedensnu MemodoM 8CmpeyHbIX Kyrmbmyp Ha yawkax [lempu, 6
Kayecmee nokasamens aHmubUOMUYeCKoU akmugHOCMU UCNO/b308auU 30Hy nodagneHus pocma mecm-
Kynbmypsbl. M3 23 wmammos-aHmazoHucmos 20 npossunu aHmubUuoOmMu4YeCcKyr akmueHOCMb 8 OMHOW e-
HUU KaK MUHUMYM OOHOU mecm-Kyfibmypbl, 3 wmamma He nokasanau aHma2oHu3Ma 8 OMHOWEHUU HU
00HoU u3 mecm-kKynbmyp. C nomMowbio AUCNEPCUOHHO20 aHanu3a 8bII8IeH0, Ymo aHmubuomuyeckas
aKkmueHocmb cmamucmuyecku 3Hayumo (p < 0,001) 3asucum om ¢hakmopog «wmamMM-aHma2oHuCMy,
«mecm-Kynbmypa» U e3aumodelicmeusi (hakmopos «Wmamm-aHma2oHUCm» x «mecm-Kynbmypa» ¢ no-
kasamenamu cunbl enusHusi 21,73 %, 17,99 u 42,32 % coomeemcmeeHHo. B cpedHem no mecm-
Kynbmypam MakcumanbHbili aHmubuomuyeckul agopekm nposeunu wmammbl RSA16(1) u RSA20(2),
MUHUManbHbIl — wmammbi X4.1 u CX5. CnocobHocmb nodasnsimb pocm gcex 6e3 UCKMYeHUs mecm-
Kynbmyp npo0eMoHcmpuposanu monbko wmammbl RSA16(1) (B. atrophaeus), RSA20(1) (B. subtilis) u
RSA20(2) (B. subtilis). C yuemom cpedHeli no mecm-Kynbmypam aHmubuomuyeckol akmusHocmu 0ns
buonoauyeckoli 60pbbbI C NecHe8eHUEM CEMSIH MOXHO PeKkoMeHO08amb UCNOb308aHUE WMamMMo8
RSA16(1) unu RSA20(2).

Knroyeenie cnoea: Brassica napus L., nnecHeseHue cemsH, Fusarium sp., Aspergillus sp., Penicil-
lium sp., Mucor sp., buonozaudeckas 3awjuma, cemelicmeo Bacillaceae
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EFFECTIVENESS OF FAMILY BACILLACEAE REPRESENTATIVES
AGAINST RAPESEEDS MOLD PATHOGENS

The aim of the study is to evaluate the antibiotic activity of various representatives of the Bacillaceae
family against the causative agents of rapeseed mold Fusarium sp., Aspergillus sp., Penicillium sp., and
Mucor sp. Twenty-three strains of Bacillaceae family were used as representatives of the Bacillaceae fami-
ly: Bacillus altitudinis, Bacillus atrophaeus, Bacillus cereus, Bacillus megaterium, Bacillus simplex, Bacillus
subtilis, Peribacillus simplex, and Bacillus sp., which were isolated from agricultural soils of the Kras-
noyarsk Region and had previously demonstrated antibiotic activity against the causative agents of rape-
seed diseases Fusarium spp., Alternaria spp., and Sclerotinia sclerotiorum. The antibiotic activity of anta-
gonist strains against the causative agents of seed mold was determined using the counterculture method
on Petri dishes, with the growth inhibition zone of the test culture used as an indicator of antibiotic activity.
Of the 23 antagonist strains, 20 showed antibiotic activity against at least one test culture, and 3 strains did
not show antagonism against any of the test cultures. Using the analysis of variance, it was revealed that
the antibiotic activity statistically significantly (p < 0.001) depended on the factors "antagonist strain”, "test
culture” and the interaction of the factors "antagonist strain" x "test culture" with the influence strength indi-
ces of 21.73 %, 17.99 and 42.32 %, respectively. On average, for the test cultures, the maximum antibiotic
effect was shown by strains RSA16(1) and RSA20(2), while the minimum was shown by strains Xu.1 and
CX5. The ability to suppress the growth of all test cultures without exception was demonstrated only by
strains RSA16(1) (B. atrophaeus), RSA20(1) (B. subtilis) and RSA20(2) (B. subtilis). Taking into account
the average antibiotic activity for the test cultures, the use of strains RSA16(1) or RSA20(2) can be re-
commended for biological control of seed mold.

Keywords: Brassica napus L., seed mold, Fusarium sp., Aspergillus sp., Penicillium sp., Mucor sp.,
biological control, Bacillaceae family
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BeepeHnue. Panc (Brassica napus L.) WKWPOKO  Kak B KynuHapuu, Tak U B kayecTBe buogusens, a
UCnonb3yeTcs B KayecTBe MULLEBOW, KOPMOBOA M Takke BbICOKODEMKOBLIA XMbIX, UCMONb3yEMbIA B
TEXHUYEecKkoi KynbTypbl. MMpu nepepaboTke CemMsiH  kavecTBe kopma B xuBOTHoBOAcTBE [1]. 3a noc-
panca nony4atoT parncoBoe Macno, UCnornb3yemMoe nefHee [ecATUNETME MUPOBOE MPOWU3BOLCTBO
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panca Bblpocrno bonee yem Ha 20 %, caenas panc
BTOPOW MO 3HAYNMOCTU MACNSHUYHOW KyIbTYPOW,
Ha gonio koTopon npuxoautcs 6onee 12 % mupo-
BOrO MPOM3BOACTBA pacTUTENbHOrO Macna [2].
B Poccuiickon ®efepaumm Temnbl pocta npous-
BOACTBA panca 3HAYMTENbHO MpEBbIWaT obule-
MWUpOBble, a Nuaepom cpeaun CybbekToB eaepa-
LUu¥ NO NOCEBHbIM NIIOLAAAM oL AaHHOMN KynbTy-
poit ABnsieTca KpacHosipckui kpait [3].

OfHWUM 13 rNaBHbIX (PAKTOPOB, NPENSTCTBYO-
W¥X NonHoW peanuaauyun GUONOrMYECcKoro MoTeH-
Usana panca B NfaHe YpOXalHOCTW, SBRAKTCS
nepefarolwmecs Yepes cemeHa UTONaToreHHbIe
rpubbl (rnaBHbIM 06pa3oM NpeAcTaBUTENM POAOB
Fusarium w Alternaria), a Takke BO3byauTENN
nnecHesBeHnst cemsH p.p. Penicillium, Aspergillus,
Cladosporium, Mucor. Tlpu atom Bo30yauTenu
NNecHeBEHUS CEMSH, XOTS (POpMarbHO U He sB-
NAKTCA PUTONaTOreHaMu, NOpaxakT CeMeHa npu
XpaHEeHWM, 3HAYUTENBHO CHIKAs UX NOCEBHbIE Ka-
YecTBa, YTO MO3BOMSIET OTHECTW AaHHble rpubsl K
B03byauTenam GonesHen pacteHun 4, 5].

Hanbonee pacnpoctpaHeHHbIM crnocobom 60pb-
Obl ¢ Bo3OyauTenamm 6onesHen panca u Opyrux
KynbTyp SBRSETCS NPEANOCEBHOE NPOTPaBnMBaHMe
ceMsH dyHrmumaamn. OgHaKko OaHHbIA METOL KO-
normyeckn HebesonaceH M BedeT K MOBbILEHWIO
XUMUYECKOW Harpy3kn Ha OKPYXKaloLLy Cpeay.
Kpome TOro, BO BCeM Mupe HabniogaeTcs HeYKIoH-
HbIA POCT PE3UCTEHTHOCTU (PUTOMATOTEHHbIX MUK-
POOPraHN3MOB K MPUMEHSIEMbIM XUMUYECKUM Tpe-
napatam [6, 7]. [NepcrnekTMBHOW anbTepHaTUBON
XMMUYECKAM MPOTPaBUTENAM SBASOTCA Buonpena-
paTbl HA OCHOBE LUTAMMOB-aHTaroHUCTOB BO30yau-
Tenen GonesHen [8]. Mpu 3TOM, N0 MHEHMIO psaa
aBTOPOB, MNpeanouTeHne cnepyet oTgasBatb Guo-
npenapaTam, CO3AaHHbIM Ha OCHOBE KOMOMHaLumu
wrammoB-aHTaroHucTos [9, 10]. PaHee Hamm Bbina
NPOAEMOHCTPMPOBaHa BO3MOXHOCTb  1CNOSb30Ba-
HWS BblAENEHHbIX U3 ABTOXTOHHbBIX MOYBEHHbBIX K
pr3ocdepHbIX MUKPOOHbIX COOBLLECTB  LUTaMMOB
ceM. Bacillaceae B KayecTBe aHTarOHUCTOB ak-
TyanbHbIx Ans KpacHosipckoro kpasi Bo3byautenen
rpubHbIx BonesHen panca Fusarium spp., Alternaria
spp., Sclerotinia sclerotiorum v NpeanoXeHbl KOM-
OuHauuM 3TUX LWTaMMOB ANs co3aaHus Guonpena-
paToB LMPOKOTO criekTpa genctams [11].

Lenb uccnepoBaHus — OLEHUTb aHTMOMOTU-
YeCKyl aKTMBHOCTb PasfNyHbIX NpeacTaBUTEnNen
cemeincTBa Bacillaceae B oTHOLWeHWn BO3OyauTe-
nen nnecHeBeHWs cemsH panca Fusarium sp.,
Aspergillus sp., Penicillium sp., Mucor sp.

O6beKTbl U MeToAbI. B kayecTBe aHTaroHUCTOB
CNOMNb30Barnu BblAENEHHbIE HAaMU U3 NMOYBEHHDBIX 1
pusocdepHbix  coobllects  KpacHosipckoro — kpast
wrammbl Bacillus altitudinis RSA2, Bacillus atro-
phaeus RSA9, RSA19, CX6, RSA1 (3anateHToBaH
asTopamu nog  Homepom  B-13893), RSAS,
RSA16(1), RSA16(2), RSA18, Bacillus cereus AJl3,
CX5, Bacillus megaterium RSA4, Bacillus simplex
RSA15, Bacillus subtilis RSA17, RSA20(1),
RSA20(2), RSA11, Bacillus sp. Pa1, Pa2, Pa3, An4,
X4.1 u Peribacillus simplex RSA12. Bbibop AaHHbIX
LUTaMMOB 06YCIOBNEH TEM, YTO B NPeablayLLuX uc-
CNefoBaHUsX OHU MOKa3ann BbICOKYK aHTMOUOTH-
YECKYl0 aKTMBHOCTb MPOTUB (DUTOMATOTEHHBIX MPY-
boB — BO3byauTeneir 6onesHen SpoBOro panca
Sclerotinia sclerotiorum, Alternaria spp. n Fusarium
spp. [11, 12].

B kayecTBe TECT-KyNbTYp MCMONL30BANN U30N5-
Tbl Fusarium sp., Aspergillus sp., Mucor sp. v gga
PasNYalOWMXCA Ha YPOBHE MPUHALNEXHOCTU K
pasHbIM Bugam msonsra Penicillium sp. YkasaHHble
130MaTbl ObinK BblgeNeHbl HaMM W13 NOPaXEHHbIX
nnecHeBbIMK rpubamn ceMsiH panca copTta Hagex-
Hbln 92 npowmsBoACcTBa (hefepanbHOro rocyaapcTt-
BEHHOTO YHUTapHoro npeanpuatus  «Muxannos-
ckoe» (KpacHosipckuin kpaid, YXXYpCKUA paioH),
ypoxan 2023 r. lNpoBepky aHTUOMOTUYECKON ak-
TMBHOCTU M3y4aeMblX LITAMMOB B OTHOLUEHWN BO3-
OyauTenen nnecHeBEeHUs CEMSH BbINOSHANMN Me-
TOAOM [ABOMHbIX (BCTPEYHbIX) KynbTyp (dual culture
assay) no LUMpUHE 30Hbl OTCYTCTBUS pocTa TecT-
KynbTypbl B MPUCYTCTBUW LUTaMMa-aHTaroHUcTa
[12, 13] (puc. 1). B kayecTBe nuTaTeNbHON cpeabl,
XOpOLUO MOAAEPKMBAIOLLEN POCT KaK W3yvaeMbiX
LUTaMMOB, TaK W MULENnanbHbIX rpuboB, 1Cnosb-
soBanu cpegy Ne 2 TPM (Cabypo) ®BYH IHL|
[MMB, pa3sefeHHy0 B ABa pa3a W [JOMOMHEHHYK0
arapom go 20 r/n [12, 14]; Bpems nHKyGMpOBaHUS
coctasnsno 10 cyt, Temnepatypa WHKyOGMpOBaHUS
(25 £ 1) °C; noBTOPHOCTb TPEXKPaTHas.

Cratuctdeckyto 06paboTtky pesynbTaToB npo-
BOAMNM [BYX(PAKTOPHBIM AUCNEPCUOHHBIM aHanu-
30M, (bakTopamu Cryxunm TecT-kynbTypa rpuba u
Wwramm bakTepuit-aHTaroHUcToB. B kavectse post
hoc TecToB Ans NapHOro CpaBHEHMS MHAWBUAYamNb-
HbIX CPEAHMX NoCne NPOBEAEHUs! AMCNEPCUOHHOMO
aHanusa ucnonb3oeanu Tectbl Ledde n Throku
[15]; B Ka4ecTBe MPOrpamMMHOro obecneyeHns uc-
nonb3oBann MatemaTtudeckun naket  StatSoft
STATISTICA 8.0.
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B Mycon 23,04

Ko ko,

Puc. 1. Memo0 ecmpeyHbIx Kynbmyp Ha npumepe u3onsma Mucor sp.:
1 - pocm epuba 8 KoHmpone; 2 — 8 npucymemeuu wWmamma-aHmazoHucma RSA16(2)
Counterculture method using the Mucor sp. isolate as an example:
1 fungal growth in the control; 2 — in the presence of the antagonist strain RSA16(2)

PesynbTathbl 1 Ux obcyxaeHue. 13 23 npotec-  HOM TECT-KyNbTYpbl; NPU 3TOM YPOBEHb aHTUOMOTK-
TMPOBAHHbIX LUTAMMOB 3 He MPOSIBUNM aHTUOMOTK-  YECKOW aKTMBHOCTM 3aBUCEN Kak OT TeCT-KyNbTypbl,
YeCKOW aKTUBHOCTW B OTHOLLIEHUM TECT-KyrbTyp, OC-  TaK W OT Wramma (tabn. 1, puc. 2, 3).

TanbHble 20 MHrMBMPOBaNK POCT Kak MUHUMYM Of-

Tabnuya 1
30HbI NOAABNEHUA pocTa TeCT-KyNbTyp B NPUCYTCTBMU U3YYaeMbIX LWITAMMOB
(npepcTaBneHbl JaHHbIe, yCpPeAHEHHbIE MO TPEM NOBTOPHOCTAM),MM
Zones of growth inhibition of test cultures within the studied strains
(data are presented, averaged over three repetitions), mm

TecT-kKynbTypa
Lramm Aspergillus sp. | Fusarium sp Penicillum Mucor sp
' ' n3onar 1 n30nAT 2 '
RSA1 7,00 7,00 11,33 0,00 10,33
RSA2 10,00 0,00 9,81 21,00 0,00
RSA8 1,33 10,00 14,00 0,00 10,33
RSA9 10,67 4,67 7,00 0,00 9,00
RSA11 9,67 12,00 12,00 0,00 15,33
RSA15 0,00 5,33 10,00 0,00 6,00
RSA16(1) 15,00 12,00 9,33 11,00 13,00
RSA16(2) 13,67 9,33 0,00 0,00 15,67
RSA17 13,00 12,00 13,00 0,00 15,00
RSA18 0,00 9,00 14,00 0,00 4,33
RSA19 12,33 8,33 10,00 0,00 11,33
RSA20(1) 8,00 11,67 11,00 7,00 10,00
RSA20(2) 11,67 10,00 17,33 3,67 13,33
Xy.1 3,00 0,00 4,67 0,00 0,00
CX5 0,00 11,00 0,00 0,00 0,00
CX6 13,33 0,00 10,33 3,67 11,33
An3 13,67 4,00 12,00 0,00 10,67
A4 12,67 11,00 12,33 0,00 8,33
Pa3 8,67 0,00 8,33 0,00 0,00
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CraTuCTMyecKast 3HaYMMOCTb BAMSHUS (PaKTo-
POB «TECT-KyNbTypay», «LTamMMm BakTepuity, a Takke
apdekTa B3aNMOAENCTBUS (DaKTOPOB «TECT-KYIbTY-
pa» X «wrtamm Gaktepui» coctasuna p < 0,001;
COOTBETCTBYIOLLME NOKA3aTENM CuMbl BAMSHUS paB-

Hbl 17,99 %; 21,73; n 42,32 %; Ha Qonio criy4anHoro
BapbupoBaHus npuwunock 17,95 %. Takum obpasom,
OCHOBHOW BKIaf B BapbMpOBaHue 30Hbl OTCYTCTBUSA
pOCTa BHECNW MHAMBMAYarbHbIE 0COBEHHOCTY BO3-
[EACTBMS LITAMMOB Ha KOHKPETHbIE TECT-KYNbTYPbI.

Puc. 2. 3agucumocms 30Hb1 nodasneHusi pocma mecm-Kynbmypbl
(Ha npumepe usonsma Aspergillus sp.) om wmamma-aHmMazoHucma:

1 - wmamm RSA20(1), suOHa 5ipKo 8bIpaxeHHass 30Ha Omcymcmeusi pocma mecm-Kynbmypbl;
2 — wmamm CX5, 30Ha omcymemeusi pocma mecm-Kyrbmypbl He 8bipaxeHa
Dependence of the test culture growth inhibition zone
(using an Aspergillus sp. isolate as an example) on the antagonist strain:

1 - strain RSA20(1), a clearly visible zone of test culture growth inhibition is visible;

2 - strain CX5, the zone of test culture growth inhibition is not clearly visible

Puc. 3. 3agucumocmb aHmubuomuyeckol akmugHOCMU WMaMM08-aHma20HUCMo8
(Ha npumepewmamma RSA8) om mecm-Kynbmypb:

1— mecm-kynbmypa Fusarium sp., 30Ha omcymemeusi pocma mecm-Ky/ibmypbl SPKO 8bIpaXxeHa;
2 — mecm-kKynbmypa Aspergillus sp., 30Ha omcymemeusi pocma mecm-Kybmypbl 8bipaxeHa cnabo
Dependence of the antibiotic activity of antagonist strains
(using the RSA8 strain as an example) on the test culture:

1 - Fusarium sp. test culture, the zone of no growth of the test culture is clearly expressed;

2 - Aspergillus sp. test culture, the zone of no growth of the test culture is weakly expressed
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B cpeaHem no ucnonb3oBaHHbIM B pabote u3o-  wrammbl RSA16(1) n RSA20(2), MUHUMAnbHbIN —
natam Bo3byauTenen nnecHeBeHNst ceMsiH Makck-  wrammbl X4.1 n CX5 (puc. 4).
MasbHbIN - aHTUYHranbHbId  3PgeKT  nokasanw

RSA16(1) | 12,1 |

RSA20(2) | 11,2 |

RSAL7 [ 10,6 |

RSA11 | 9.8 |

RSA20(1) [95 |

A4 | 89 |

RSA19 [84 |

RSA2 | 8,2 |

AN3 |81 |

cxe [7.7 |

RSA16(2) | 7.7 |

RSA8 | 7,1 |

RSAL |71 |

RSA9 [63 |

RSA18 |55 |
RsAls (43 ]
Pa3 [34 ]
oxs 22 ]
x4 [15 ]
0 2 4 6 8 10 12 1
3oHa OTCYTCTBUA POCTa B CpeaHeM No TeCT-KynbTypam, MM

Puc. 4. CpedHss no uzonamam eo3byoumerneli niiecHe8eHUs1 CeMsIH 30Ha omcymemeusi pocma
mecm-Kynbmyp 8 npucymcmeuu Wmammo8-aHma2oHucmos, Mm
Average zone of no growth of test cultures in the presence of antagonist strains for isolates
of seed mold pathogens, mm

Mpn 3TOM CMOCOBHOCTL MOAABNATL POCT BCEX Cpean TeCT-KyNnbTyp MakCUMarbHY YyBCTBY-
Be3 WUCKMYeHUs TecT-KynbTyp MPOLEMOHCTPUPO-  TENbHOCTb K Habopy W3yYeHHbIX LUITaMMOB MpOsi-
Banu Tonbko wrammbl RSA16(1) (B. atrophaeus), Bun Penicillium sp. (30587 1), MUHUManNbHYIO —
RSA20(1) (B. subtilis) » RSA20(2) (B. subtilis). Penicillium sp. (u3onsT 2) (puc. 5).

Penicillium sp. (usonsiT 1) | 9,8 |

Mucorsp. | 8,6 |

Aspergillus sp. | 8,6 |

Fusariumsp. | 7,2 |

Penicillium sp. (m3onatr2) | 2,4

0 2 4 6 8 10 12

3oHa OTCYTCTBUA pOCTa B CpeagHeM No TaMmmMmamM-aHTarc
MM

Puc. 5. CpedHss no wmammam-aHmaz20HUCmMam 30Ha Omcymemeusi pocma y pasHbIX mecm-Kyibmyp, MM
Average zone of no growth for antagonist strains in different test cultures, mm
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Tectbl Wedype n Throkn nokasanu, YTo cTaTuc-
TUYECKN 3HAYMMble pasnuums No cpeaHen YyBCTBU-
TENbHOCTU K LUTaMMaM-aHTaroHMcTam HabntoaaioT-

cs mexay Penicillium sp. (n3ongT 2) n Bcemu ocC-
TanbHbIMKU TECT-KYNbTypamu, a Takke mexzy Peni-
cillium sp. (w3onat 1) u Fusarium sp. (tabn. 4, 5).

Tabnuua 4
Pe3ynbTaThl NpoBepKU MHAUBUAYANbHbLIX Pa3fiMuuin MeXay TeCT-KyNbTypaMu No cpeaHen
YyBCTBMTENILHOCTH K Habopy M3yyaembix wrammoB TectoM Ledrpe (uncna B AYeikax nokasbiBaoT
CTaTMCTUYECKYI0 3HAYUMOCTb Pa3NUymiA (p) C OKPYrneHueM [0 TPeTLero 3Haka nocne 3anaToi)
Results of testing individual differences between test cultures for average sensitivity to a set
of studied strains using the Scheffe test (numbers in cells indicate the statistical significance
of differences (p) rounded to three decimal places)

. . Penicillium sp.
TecT-kynbTypa Aspergillus sp. | Fusarium sp. rvp— prp—

Aspergillus sp. 0,247 0,395 0,000
Fusarium sp. 0,247 0,001 0,000
Penicillium sp. (n3onst 1) 0,395 0,001 0,000
Penicillium sp. (n3onat 2) 0,000 0,000 0,000

Mucor sp. 1,000 0,235 0,411 0,000

Tabnuya 5

Pe3ynbTaThl NPpoBePKU MHAUBUAYANbHbLIX Pa3fiMyuiA MeXay TeCT-KyNbTypaMu No cpeaHen
YyBCTBMTENbLHOCTU K HAOOPY M3y4aeMbIX WITAMMOB TECTOM ThIOKM (YMCna B iYeiiKax NoKa3biBaloT
CTaTMCTUYECKYIO 3HAYUMOCTb Pa3NUymiA (p) C OKPYrneHneM A0 TPeTLEro 3Haka nocne 3ansaToi)
Results of testing individual differences between test cultures for average sensitivity to a set
of studied strains using the Tukey test (numbers in cells indicate the statistical significance
of differences (p) rounded to three decimal places)

. . Penicillium sp.
TecT-kynbTypa Aspergillus sp. |  Fusarium sp. prv— lf SOMAT 2
Aspergillus sp. 0,133 0,254 0,000
Fusarium sp. 0,133 0,000 0,000
Penicillium sp. (n3onsat 1) 0,254 0,000 0,000
Penicillium sp. (n3onaT 2) 0,000 0,000 0,000
Mucor sp. 1,000 0,124 0,268 0,000

MonyyeHHble pesynbTaTbl MOXHO WHTEpPRPeTH-
poBaTb creayoLM obpasom. M3yyeHHble WTam-
Mbl-aHTarOHUCTbI BbIZENSOT HE OAHO aHTMBMOTU-
yeckoe BeLlecTBO, a Habop NoJOBHLIX BeLLeCTB.
MMpu 3TOM KOHKPETHbIN cocTaB Habopa 3aBuCUT OT
Wwramma. B 1O Xe Bpemsi 4yBCTBUTENBHOCTb BO3-
Oyautenen nNecHeBeHUS CEMSH K pasHbIM aHTu-
BuoTnyeckum BellecTBam M3 3TOr0 Habopa onpe-
[enseTcs BUOOBOW NPUHALANEXHOCTLIO BO3OyauTe-
ns. [aHHble pesynbTaTbl XOPOLIO COrfacytTcs
pesynbTaTaMmu aHanor1yHoro UccrnefoBaHus, npo-
BEeJEHHOro Hamu Ha Habope (UTONATOreHHbIX rpu-
6oB — Bo3byautenen bonesHen panca [10].

3aknyeHue. Ha ocHoBe U3yyeHWs aHTUbuo-
TUYECKOM aKTMBHOCTW 23 wWTaMMoB ceM. Bacilla-

ceae, BbIOENEHHbIX U3  CENbCKOXO3ANCTBEHHbIX
noys KpacHosipckoro kpasi, B OTHOLLEHWUW 4 Takco-
HOMWUYECKU pasnuyaroLmxca Bo3byautenei nnec-
HEBEHWS| CeMSIH panca YCTAHOBNEHO, YTO MMLb
3 LWTamMMa nposiBMM CnocobHOCTL NOAABNATL POCT
BCex 0e3 uCknoYeHus TecT-kynbTyp. Takylo cro-
COBHOCTL NPOLEMOHCTPUPOBaNM LTaMMbl
RSA16(1) (B. atrophaeus), RSA20(1) (B. subtilis) n
RSA20(2) (B. subtilis). C y4ueToM cpeaHen no TecT-
KynbTypam aHTUOMOTMYECKOW aKTUBHOCTW  Ans
Buonornyeckon Gopbbbl C NNECHEBEHNEM CEMSH
MOXHO PEKOMEHOOBaTb MCMOMb30BaHME LUTAMMOB
RSA16(1) nnn RSA20(2).
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WHbopmaums 06 aBTopax:

MonnHa AnekcaHgpoBHa AOoneHUeBa, HayyHbIl COTPYOHUK  MexkKadenpanbHOW — Hay4HO-
WHHOBALMOHHOM NabopaTopum CEMNbCKOro X035MCTBA M 9KONOrMYECKon BUOTEXHONOMUM

Codbsi BnagpumupoBHa OBCSIHKMHA, 3aBefylLas MexkadeaparnbHOW Hay4YHO-WMHHOBALMOHHOM nabo-
paTopueit CeNnbCKOro X03aIMCTBa W KOMNOrMYeckoin GuoTexHonorm, kaHanaat Gruonorniecknx Hayk

WUBaH MaBnoBny Myy4kuH, acnupaHT kadeapbl SKOOrMM 1 NPUPOLONONb30BaHMS

Cepreint ButanbeBuy XnxHsAK, npocdeccop kacheapbl 3KONOrMM U nNpupoLonosnb3oBaHus, JOKTop 6uono-
TUYECKWX HaYK, JOLEHT
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