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OUTOrOPMOHBI ~ ABJIIOTCA  PEryjsITopaMH pocTa U
Pa3BUTHSI pPacTEHUil, KOTOpPBIE MPU PA3IMYHBIX YCIOBUAX
MOTYT UrpaTh (GyHIAMEHTAJIbHYIO POJIb B X aJaNTalluy U
BBDKMBAaHHUH. VI3BeCTHO, 4TO OaKTepHH CIIOCOOHBI BIHATH
Ha (U3HOJIOTHIO PACTEHHWH, MPOXYLHUPYsS (UTOrOpMOHBI
WIN CHW)Xasl MX KOHIEHTPAIHMIO B PACTUTEIBHBIX TKAHIX
U cpene, paspymas uin TpaHcGopmupys. M3ydenue stux
MIPOLIECCOB Ba)XKHO JuIsi Oojee TiIyOOKOTO IOHWMAaHMUS
B3aUMOJICHCTBUI PACTCHUI U MUKPOOPTaHU3MOB.

B nanHOii pabore omucaHa CHOCOOHOCTH OaKTepHid,
CTUMYJIUPYIOIIUX POCT U pa3BUTHE PACTCHUH, pa3pylIaTh
¢uroropmonsl (ABK, 6-BAIl u UYK) B kynbTypanbHOi
cpelie C MCHOJIb30BAHUEM HMX B Ka4eCTBE €IMHCTBEHHOI'O
HCTOYHHUKA YIJIEPOAA U SHEPTHH.

Bruto oOHapyxeHo, 4TO OOJNbIIas 4YacTh OTOOPaHHBIX
mTamMMoB Morja pactu Ha cpeae ¢ ABK, 6-BAIl u UVK.
OnHaKo MHTEHCHBHOCTh POCTa Ha Pa3JIMUHBIX CyOcTpaTax
CYIIECTBEHHO OTJIHMYajach. Tak, Hampumep, IITaMMBbI
Pseudomonas plecoglossicida 2,4-D (2,4-D),
Pseudomonas sp. RZ (RZ), Pseudomonas plecoglossicida
CH5%2 (CH5%?2) oamHakoBO XOpOIIO POCIH Ha BCEX
cybctparax, HO pesyiabTarel BOXX mokaszamu, dro
Haunbosee AKTUBHBIN JIECTPYKTOP BBIOpaHHBIX
¢uroropmono — mramm 2,4-D. CteneHb 61oaecTpyKINU
ABK, 6-BAIl u UYK stum mrammom 3a 10 cyTok
KynbTUBUpOBaHMA cocTaBuia 33%, 70% u  60%,
COOTBETCTBEHHO.

Kniouegvie cnosa: (HUTOTOPMOHBI e IECTPYKLUS
OakTepuM e ayKCHHBI o aOCIU30Bas KHCIOTa o
LU TOKMHUHEI
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Phytohormones serve as regulators of plant growth and
development, playing a fundamental role in the adaptation
and survival of plants under different conditions. It is
well-known that bacteria have the ability to influence
plant physiology by producing phytohormones or
decreasing their concentration in plant tissues and the
surrounding  environment through degradation or
transformation. Studying these processes is crucial for a
deeper ~ comprehension  of  plant-microorganism
interactions.

This study presents the capability of bacteria that promote
plant growth and development to degrade phytohormones
(ABA, 6-BAP, and IAA) in a culture medium using them
as the sole carbon and energy source.

It was discovered that a significant portion of the selected
strains could thrive on a medium containing ABA, 6-
BAP, and IAA. However, the growth intensity varied
significantly among different substrates. For instance,
strains Pseudomonas plecoglossicida 2,4-D (2,4-D),
Pseudomonas sp. RZ (RZ), and Pseudomonas
plecoglossicida CH5%2 (CH5%2) exhibited equal growth
rates on all substrates, but high-performance liquid
chromatography (HPLC) results indicated that strain
2,4-D was the most efficient in the degradation of the
aforementioned  phytohormones.  The extent of
biodegradation of ABA, 6-BAP, and IAA by this strain
during a 10-day cultivation period amounted to 33%,
70%, and 60%, respectively.

Keywords: phytohormones « destruction e bacteria «
auxins e abscisic acid « cytokinins
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BBEJIEHUE

@UTOrOPMOHBI — 3TO HU3KOMOJIEKYJIIPHBIE OPraHUYECKUE BELIECTBA, KOTOPBIE HIPAOT
BAXHYIO pOJIb B pEryJsiIUM pOCTa W DPAa3BUTUS DPACTEHUH, KOHTPOJIMPYsSI BCE aCHEKTHl MX

JKM3HENCATEIbHOCTH. B  Hacroslee BpEMA HMCIOTCA

JaHHBIE O OakTepwsix, 00IaJaAIOIINX

CMOCOOHOCTBIO K OMOCHHTE3Y (PUTOrOPMOHOB M MX BO3JCHCTBHM HAa POCT U Pa3BUTUE PACTEHUH
[Antonia et al., 1995; Glick et al., 2012; Asif et al., 2022, Orozco-Mosqueda et al., 2023]. Oxnaxo,
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MOMHUMO TPOIYKIUU (PUTOTOPMOHOB, KakK IOJE3HbIE, TaK U MATOT€HHbIe OaKTEpUH CHOCOOHBI K
YMEHBIICHUIO UX KOHIEHTPAIMH B PACTEHHSX U Cpelle MyTeM JEeCTPYKLUU WIH TpaHchHOpMAaIlHH.
Paznuuneie  GUTOrOpMOHBI  (PYHKIMOHUPYIOT, AaKTHBHPYS WM JCAKTUBHUPYS OSKCIPECCHUIO
pPacCTUTENBHBIX T'€HOB, KOTOpPHIE IIOMOTAOT PACTEHUIO pearupoBaTb Ha Ps IKOJIOTUUYECKUX
npobiem. Kpome TOro, pacTeHus MOTYT UCIIOJIb30BaTh CBOWCTBO MOYBEHHBIX OAKTEPHH pa3pyuiaTh
U (WIM) CUHTE3UPOBATh (PUTOTOPMOHBI JUISl OJAEPKAHUS MX MAKCUMAaIIbHO 3(()EKTUBHOTO YPOBHS
[Ma. del Carmen., 2020; Nascimento et al., 2019; Nascimento et al., 2021].

Ilenpto HacToOsAmedl paboTbl OBUIO H3Y4YEHHE CIIOCOOHOCTH paHee BBIJCIIEHHBIX
repOMIMATONIEPAHTHBIX M POCTCTUMYJIMPYIOIIMX TMOYBEHHBIX OakTepuil paspyliaTte WM
TpaHc(OpPMHUPOBATh TMpPEICTaBUTENCH Hamboyiee pPACIPOCTPAHEHHBIX TIPynn (UTOTOPMOHOB —
ayKCHHOB, IIMTOKMHUHOB U abciin30Boi kuciaoTsl (ABK)

WNunon-3-ykcycnast kuciora (MYK) — nHambosnee TUIUYHBIA TPEICTABUTENb AyKCHUHOB.
OTOT rOPMOH KOHTPOJMPYET IIUPOKUN CIEKTP IMPOLECCOB, CBA3AHHBIX C POCTOM M Pa3BUTHUEM
pacTeHui, TaKUX KaK JIEJI€HUE U YJUIMHEHUE KJIETOK, Pa3BUTHUE IUIOJOB, CTAPEHUE, KOJIOHU3ALNIO
KOpHEBBIX OakTepuil, muddepeHIMPOBKY COCYAUCTBIX TKaHEH, 3al[MTy OT maroreHoB [Brown,
1994; Patten, Glick, 1996; Woodward, Bartel, 2005; Kazan et al., 2009; Grossmann, 2010; Zhao,
2010; McSteen, 2010; Duca et al., 2014; Duca et al., 2018; Du et al., 2020].

CrocobHocTh Oaktepuii  paspymats HWYK sBiseTcs maBHO HW3BECTHBIM  SBICHHEM.
[lo-BunuMoMy, 3Ta CHOCOOHOCTh Ba)KHa IPU YCTAHOBJIEHWHM CUMOMOTHYECKMX OTHOILICHUMN
MUKpPOOPTaHW3MOB C pAacTEHUSIMH M WIPaeT ONPEIECICHHYIO pPOJb B PETYJALUU MHUKPOOHOIO
coobmectBa [Syrova et al., 2022]. Ha ceropusiHuii IeHb ObUIM OXapaKTEPH30BaHbI JIBa PA3HBIX
Habopa OakTepHalbHBIX TeHOB s kartabomusma MYK: kimactep reHoB iaC, KOTOPbIH KOAHMPYET
a’pOoOHBIN MMyTh, C MOMOIILI0 KoToporo MYK mpeBpamaercss B KaTexoj, W KJacTep IeHOB iaa,
KOTOPBIN JISKUT B OCHOBE aHaspoOHoro mnpespainerus MYK B 2-amuno6en3omn-KoA [Laird et al.,
2020].

[To3nHee wHTEpec wHccienoBaresneld COCPENOTOUYMIICS Ha  OaKTepHsiX, CHOCOOHBIX
k nectpykiuu ABK. AGcun3oBasi KUCIOTa KOHTPOJIUPYET MHOTHE MPOIIECCHI, CB3aHHBIE C POCTOM
U pa3BUTHEM PACTEHUH, BKIIIOYasi CO3pEBaHUE SYMOPHUOHOB, MIOKON U MPOpACTaHUE CEMSH; JIEJICHUE,
yaJguHeHue u aud@depeHIrannio KIETOK; HHAYKINIO [[BETEHUS; PETYJIALNI0 CTPECCOBBIX OTBETOB
y pacTeHH, TaKUX KakK 3aKpbITUE YCTBUI], 3aJIepKKa POCTa U 3aMEIJICHUE MOXKEITEHUS JINCTHEB;
TaK)Ke MIPacT PoJib B Pa3BUTHU KCUIIEMBI H CIIOCOOCTBYeT OMoreHesy xjoporuiacto. [Dodd et al.,
2003; LeNoble et al., 2004; Song et al., 2011; Yoshida et al., 2019; Brookbank et al., 2021].

Henasuo mrrammer Rhodococcus sp. P1Y u Novosphingobium sp. P6W Obliu onmucansl Kak
puzochepnbie OakTepun, accummiupytonme ABK B kauecTBe eIMHCTBEHHOI0 UCTOYHHKA YTIIEpPoa
B MEPUOJMUYCCKOI KyJIbType W Biusiomue Ha koHieHTpaimu ABK B xopusx pacrenuii [Belimov
et al., 2014; Yuzikhin et al., 2021; Yuzikhin et al., 2022].

Koppensiunu mexay poctoMm pacteHnii U KoHneHTpauusamu ABK B pacteHusx mo3Boiauiau
aBTOpaM IMpPEeNIoJIOKHUTh, YTO puzodakTepuu, meradonusupyomue ABK, MoryT ctumynnpoBaTh
poct uepe3 ABK-3aBucumeblii mexanusm. B pabore Wang c coaBTOpaMu HCCII€OBAIN BIHUSHHE
karabonu3ma ABK B pacrenmsx 6akrepueit Rhodococcus qingshengii Ha morsomieHne pacTeHUsIMUA
TSDKEJIBIX METAJUIOB, B CBSI3M C (pUTOpeMeaualeii 3arpsisiennsix nous [Wang et al., 2021]. Oxnako
BCE €I1I€ OCTAI0TCA HEJOCTATOYHO M3YYEHHBIMU BOMPOCHI, CBSI3aHHBIE C META0OINYECKUMHU My TSIMU
JECTPYKIUU 3TOro (uToropMoHa M MexaHuzMamu BozneicTBus ABK-nerpaaupyrommx OGaxtepuii
Ha pacTeHUsl.

[{UTOKMHUHBI UTPAIOT Ba)KHYIO POJIb B KJIETOYHOM JIEJIEHHHM U POCTE, a TaKK€ B Pa3BUTUU
JTUCTheB U OyTOHOB. OHM TaKk)Ke MOTYT BIUATh Ha AU GEepeHInalni0 U CIeNHaTu3aluio TKaHeH,
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MpopacTaHue CeMsH, BEpXYIIEYHOE IOMHUHHUPOBAHME, YIUIMHEHUE KOpHeH, nuddepeHIupoBKy
KCUJIEMBbI U XJIOPOILJIACTOB, CTapeHHE JHCTHEB, Iepelady CHTHAJIOB MUTAHHUS U B3aUMOJICHCTBHE
pacrenwuii ¢ marorenamu [Arkhipova et al., 2007; GroBkinsky et al., 2016; Akhtar et al., 2020].

6-bensunamunonypun (6-BAIl) — sBiasieTcs CHHTETUYECKMM IIUTOKHUHHUHOM IIEPBOTO
MOKOJICHUS, OOJIAJJAIOIIUM  CIIOCOOHOCTBIO CTHMYJIMPOBAaTh pPOCT W Pa3BUTHE PACTCHHIA,
CHOCOOCTBYSl LIBETEHHUIO U YBEIMUYCHUIO YPOXKAWHOCTU IUIOIOB IMyTeM AaKTUBALUU KJIETOYHOIO
JieJIeHus

BnusiHue MHKpOOpPraHM3MOB, CIOCOOHBIX YTHJIM3HPOBaTh WU  TpaHCHOPMUPOBATH
IUTOKMHHUHBI (B ToM umciie 6-BAII), Ha mporecchl pocta W TOPMOHAIBHBIA OajgaHC pPacTCHHUM
OCTaeTCsl HEHWCCIeIOBaHHBIM BompocoM. B pabore Dolgikh ¢ coaBropamu Rhizobium
leguminosarum bv. viciae CIAM1026 chwmxan konudectBo IPA B KOpHSIX MPOPOCTKOB TOpPOXa,
OJTHAKO CIIOCOOHOCTB ATOTO IITaMMa pa3pylaTth HUTOKMHUHBI He u3y4aiack [Dolgikh et al., 2017].

HecmoTpss Ha yXe moiydeHHBbIC IaHHBIC, PsiI BOIPOCOB, CBA3AHHBIX C JECTPYKIHEH
(GUTOrOPMOHOB  OaKTEepUSIMH, CTUMYJIUPYIOUIMMH POCT M pa3BUTHE PACTEHUM, OCTAIOTCS
HEJO0CTATOYHO U3YUYCHHBIMHU.

MATEPUAIJIBI U METO/1bI

CriocoOHOCTh K HCIIOJIb30BaHUIO (DUTOTOPMOHOB B KAa4yeCTBE €JMHCTBEHHOI'O HCTOYHHUKA
yriepoja M 3HEpru OLEHHMBAJIU IO POCTY LITAMMOB Ha TBEpAOH MUHepalbHOW cpene Paiimonna
[Raymond R.L., 1961] ¢ no6aBnenuem YK, 6-BAIl, ABK no 100 mr/n

Jlis uccrnenoBaHus ecTpyKUUU (DUTOTOPMOHOB KyJIbTypaMmu OakTepuil MX BBIPALIMBAIN
B KOHUYECKUX Koi0ax Ha TepMmocTtarupyemom Ieiikepe (160 o6/mMuH) mpu Temmepatype 28 °C
B TeueHHe 4 CyTOK B cpefie ¢ Jo0aBieHueM (PUTOrOPMOHOB. VICIIONBb30BaI MHHEPAIBHYIO OCHOBY
cpenbl Paiimonma [Raymond R.L., 1961], B koropyto mociie aBTOKIaBupoBaHus BHocuian UYK,
ABK unu 6-BAIl no xoneunoi xonmeHTpauuu 100 mr/n. KynbTypanbHyH0 KHAKOCTH MOJIBEPraIH
ueHrpudyruposanuto npu 8000 g ¢ mocienyromeil ynpTpaduibTpalueil depe3 KacceTbl
¢ nuametpom nop 1 k/la («SSARTOCOON Slice Cassete», ['epmanus).

[Tpo6sl anammsupoBanu B cucreme BOXX LC-20 Prominence ¢ AMOJHO-MaTpUUHBIM
nerekropoMm SPD-M20A («Shimadzu», Snonus). ns  XpomaTtorpapuueckoro pasjaeieHus
ucrnonb3oBanu koloHKy PerfectSil Target ODS-3 HD Sum (150x4,6 mm) («MZ-Analysentechniky,
I'epmanus) B xauectBe noasuxHON (ha3sl ucnonaszoBanu 50%-Hbli pactBop aneronutpuia B 0,1%-
HOM YKCYCHOW KHCIIOTE€ TIpH cKopocTu sitoupoBanus 0,4 mur/muH. OObeM BBOIUMOUN MPOOBI —
S MKIL

Ananuz BOXX-MC npoBoaunau Ha )KMJIKOCTHOM TaHAEMHOM XpOMaTO-Macc-CIIEKTPOMETpe
LCMS-IT-TOF (“Shimadzu”, SInonus) ¢ ucrnosib30BaHUEM HOHU3ALUU 3JekTpopacnbuieHueM (ESI)
B PEKUME OTPHUILIATEIbHBIX HOHOB CO CIEAYIOIIMMH MapaMeTpaMu: BEICOKOBOJIBTHBIN 30HA: -3,5 kB;
MOTOK pacmpuisitoniero rasa: 1,5 a/mun; temnepatypa CDL: 50 °C; Temmeparypa TepMoOiIoKa:
50 °C; nmaBnenme rasza-ocymmrens: 150 xIla; mampsbkenme nerektopa TOF: 1,6 xB. PactBop
TPpUPTOPYKCYCHON KHUCIOTHI MCIOJB30BAJCS B KAaueCTBE CTAHJAPTHOIO oOpasla Ajisi HaCTPOWKH
YyBCTBUTEIHHOCTH W pa3pelICHUs, a TaKKe JUIS BBHIMOJHEHHsS KadHMOpPOBKH MacCOBOTO YHCIA
(MOHHAas JIOBYIIIKAa U BPEMSIIPOJIETHBIN aHAIN3aTop).

Konnentpanuto MUYK, ABK wu 6-BAIl ompenensiiu no KaiuOpoBOYHON KpPHUBOM,
MIOCTPOEHHOM C UCToNb30BaHKeM cTanaapToB (Sigma-Aldrich, CIIIA), B uHTepBaie KOHIEHTpaUn
50-100000 ur/m.
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Jlannpie Obutm 00paboOTaHBI C WCIOJB30BAaHUEM NPOrpPaMMHOrO obecmedeHust Statistica
(Statsoft) (Bepcust 10) m MS Excel. Ha pucynkax u Tabimuiax JaHHBIE MPEICTABICHBI B BHJIE
CPeAHEro 3HA4YeHHs * CTAHAAPTHOM OMMOKW. 3HAYMMOCTh PAa3IUYMi OICHMBAJIH C IOMOLIBIO
t-xpurepus Cteiogenta (MS Excel, p<0,05) wiu ANOVA c tectom [lynkana (p < 0,05).

PE3VJIbTATBI 1 OBCYXXIEHUE

B kauectBe mepBoro srama oTOOpa MUKPOOPTaHW3MOB-IECTPYKTOPOB (PUTOrOPMOHOB BCE
coOpaHHBIE COTPYIHUKAMH JIAOOPATOPUH TePOUIMITOICPAHTHBIE U POCTCTUMYIUPYIOIIUE I TAMMbI
MHUKpPOOPTaHHW3MOB OBLIM MPOTECTUPOBAHBI HAa CIIOCOOHOCTh pacTy Ha muTarenbHou cpene ¢ ABK,
6-bAIl 1 UYK B kauecTBe €IMHCTBEHHOTO MCTOYHHMKA yriieponaa. llITaMMbl MHUKpPOOPraHHW3MOB,
y KOTOpbIX OblLIa BBISIBIEHA 3Ta CHOCOOHOCTh, MpeicTaBieHbl B Tabnune 1. bonbmas vacte
OTOOpaHHBIX Ha MEPBOM JTale ITaMMOB MUKPOOPraHU3MOB Oblla CLIOCOOHA OJJTHOBPEMEHHO PacTu
Ha Cpelax CO BCEMM TpeMsl IE€PEUMCICHHBIMU Bblll€ TropMOHaMu. OJIHAKO, MHTEHCUBHOCTb
UX pocTa Ha pa3HbIX CyOCTpaTax MoIJa CYIIECTBEHHO OTJIMYaThbcs. B 1iemom, Ha nurarenbHOU
cpene ¢ UYK nHabmromancst Oojiee aKTUBHBIM POCT MUKPOOPraHWU3MOB, 4eM Ha cpeae ¢ 6-BAIIL.
Hexotopbie KyIbTypsl MHKpOOpraHu3MoB, Takue kak 2,4-JI, RZ, CH5%2, omnHakoBo XOpoiio
POCIIM Ha BCEX MCIOJIb30BAaHHBIX HAMU MTUTATENbHBIX CyOCTpaTax.

Tabauua 1. Cnoco0HOCTH IITAMMOB MUKPOOPraHU3MOB K POCTY B MUHEPAJIbLHOM cpee
Paiimonna ¢ GpuTOoropMoHaMHu B KauecTBe HCTOYHHMKA yrJjiepoaa

ITaMM MUKPOOPraHU3MOB Mcroumik yriepona IIpoucxosxaeHue wramma
HNUYK ABK 6-BAIl
Pseudomonas plecoglossicida 2,4-D + + + noyBa « Xummpom», Yda
Pseudomonas sp. 5GCH + - + uepnosem, Pecriyommnia
Bamkoprocran (PB)
AQHTPOIOTEHHO-HAPYIICHHbIE
Pseudomonas protegens DA1.2 + + + MOYBHI OKOJIO HEPTAHOM
CKBakxuHbI, Pb
Enterobacter ludwigii BLK + - + gepHOo3eM, bairakoBo
Pseudomonas chlororaphis 4CH - - + gyepHo3eM, Pb
MIOYBA C TIOJIUTOHA
Bacillus siamensis MX3 + + + UCTIBITAHUS CPEJICTB
noxxaporyuenus, Pb
Bacillus sp. 27X2 + - - namHs, Pb
Pseudomonas sp. RZ + + + moysa Xxum3aBoja, Pb
Achromobacter piechaudii NG + - - moyBa xum3aBoja, Pb
Pseudomonas plecoglossicida CH5%2 + - + nains, Pb
Pseudomonas avellanae 6CH?2 - - - no4Ba Xumnpeanpustus, Pb
Pseudomonas plecoglossicida 6CH1 - - + noyBa xummnpeanpustus, Pb
OTXOJbI METAJUTYPTHH,
Dietzia sp. MX5 + + + 3arpsi3HEHHbIE
Hedrenpoaykramu, Pb
MOYBA C TIOJIUTOHA
Bacillus sp. GD + + + UCIIBITAHUHN CPEJICTB
noxaporyuenus, Pb
M0YBa C TEPPUTOPUU
Pseudomonas plecoglossicida DD4 + + + MPOMBIIIIJIEHHOTO
npeanpusTtusi, Pb

220



Okobuotex, 2023, Tom 6, Ne 4 C. 217-226 Crapukos C.H. n gp. «[ecTpykums puTOropMOHOB HaKTEPUAMU-CTUMYNIATOPAMI POCTA PaCTEHUIA»

HcTouyHuK yriepoaa
NYK ABK 6-BAIl

LITaMmmM MUKpPOOPTraHU3MOB Ilpoucxo:xkaenue mramma

II04YBa, 3arpsA3HCHHAA

Pseudomonas mosselii 5(3) + - +
nectunugamu, Pb

Burkholderia vietnamensis 8CH - - + mouysa, Pecn. Komu

[0YBa C TEPPUTOPUHU
XpaHEHHsI U UCIIBITAHUS
CPEJICTB MOXKAPOTYIICHUS
ManbauBckas PecryOnvka

Ensifer adhaerens M1 - - +

HedTe3arps3HeHHasl 104Ba,

- + _ +
Pseudomonas sp. 9Glif Pecn.Komu

oOpasen ypbaHosema,
Enterobacter sp. UOM3 + - - 0. Jlxkep6Oa, Tynuckas
PecnyGuinka

IIpumeyanue: + akTUBHBIN POCT, - OTCYTCTBHE POCTA.

Jectpykuuio (UTOTOPMOHOB HCCIEIOBAM, BHOCS HMX KaK €IWHCTBEHHBIM HMCTOYHHK
yriepoja B MUHEpAlbHYI cpely JUlsl KyJlbTUBHpOBaHUS Oakrepuil. B kauecTBe KOHTpOJIS
HCIOJIb30BAJIM aHAJOTMYHYIO0 CTEPUJIbHYIO MUTATENbHYIO cpeny 0e3 no0aBiieHHsl OakTepualbHOrO
nHOKYyJsITa. KOHIIEHTpauuo (GUTOrOpMOHOB B UTATEJIBHOM Cpeie pacCUMThIBAIM, HHTEPIIPETUPYS
pesynabTatel BOXX. Ha puc. 1-3 mpencraBieHbl TUIIMYHBIE XpPOMAaTOrpaMMbl, KOTOpbIE ObUIM
IIOJIy4YEHBbI B IPOLIECCE aHalIM3a KyJIbTYpPaJbHON Cpelbl, HE MHOKYJIMpPOBAaHHOW OakrepusimMu (a),
uHOKyIpoBaHHo# mrammom P. plecoglossicida 2,4-D (6). OcHOBHOM MUK Ha Xpomarorpammax
COOTBETCTBYET BPEMEHH BBIXOZAa M3ydaeMbIX (PUTOrOPMOHOB. M3MeHEHHe XpoMaTorpapuiecKoro
npohwiss W YMCHBIICHHE BBICOTHI IHKA COOTBETCTBYET OMOJIOTUYECKOH  JIECTPYKIMU
(UTOrOPMOHOB U3yYaEMBIMH OaKTEPUSIMH.
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Puc. 1. Xpomarorpapuueckune npodpuian gecrpykunn UYK (Bpems Boixona 5.52+0.03)
B KOHTpoJIe 0e3 6akTepHuii (a), ¢ 6akTepusamu P. plecoglossicida 2,4-D (6).
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Puc. 2. Xpomarorpapuueckue npoduiu necrpykuuu ABK (Bpems Boixoaa 5.59+0.03)
B KOHTpoJIe 0e3 0axkrepuii (a) u 6axrepusimu P. plecoglossicida 2,4-D ().
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Puc. 3. XpomaTorpadpudeckue npopuian aecrpykuun 6-6AIl (Bpems Boixoga 3.95+0.05) B koHTpoOJIE
0e3 6akrepuii (a) u 6axrepusimu P. plecoglossicida 2,4-D (6).

Ocrarounoe conepxxanue WYK B KynbTypalbHOM  JKHUIAKOCTH  IOCIEAOBATEIBHO
YMEHBIIIAJIOCh B TIpollecce KynbTuBUpoBaHUs Oaktepuii P. plecoglossicida 2,4-D, Torma kak
B KOHTPOJIE OHO OCTaBaJIOCh MPAKTUYECKH HEM3MEHHBIM (puc. 4a). Hanbonee akTuBHas JeCTpyKUIUs
NVYK OaktepusiMu HaO/0aaoch B NEPBbIE JBOE CYTOK HMHKYOAluH, CTENEHb OWOAECTPYKIHMU
k 10 cyrkam mocturana 60%. CXoxyro CHTyamuio Mbl HaOmoganmu U npu aectpykiuu (1o 70%
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3a 10 CyTOK) CHHTETHYECKOTO IUTOKMHUHA (puc. 40). UnucineHHOCTh OaKkTEepuil B Cpelie MpHU ITOM
yBeIMYMBajgach Ha JBa nopsaka. CreneHb OHOAECCTPYKUMH JPYTMMH IITAMMaMH 3THX
¢uToropmoHoB Obu1a HIDKE 50% B paBHO3HAYHBIX YCIOBUSX.

[Mramm 2,4-D Takke mokazan ce0s kak aktuBHbIN aectpykrop ABK (puc. 4B). Ho ator
TOpMOH TipHu KoHIeHTpamu 100 Mr/n paspymiaics MUKpOOpraHu3MaMy HauMenee 1mouiHo (Ha 33%)
OTHOCUTENIbHO (UTOTOPMOHOB JAPYTUX THUIOB. Y JPYTrUX IITAMMOB TaKOW CHOCOOHOCTH
K paszpymenuto ABK obHapykeHo He ObUIO, MX POCT Ha MUHUMalbHON cpeae ¢ ABK moxHO
OOBSICHUTh HAJIMYHEM IpUMEced B HCIOJb30BAHHBIX JJISi MPUTOTOBICHHUS CpPEIbl peaKkTHUBaXx,
KOTOpBIE, BO3MOXKHO, MOCIYKHJIM UCTOYHUKOM MUTAHUS U1 HUX.
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Puc. 4. Ilunamuka cHukeHusi koHuenTpanuu UYK (a), 6- BAII (6) u ABK (B) B KyJbTypaabHO#
JKUJIKOCTH B Mpollecce KyJIbTHBHPOBaHMsI Tamma Gakrepuii P. plecoglossicida 2,4-D.
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Takum oOpazom, B pe3yibTaTe HCCIEIOBaHMA OBbUIO IOKa3aHO, YTO, KaK IPaBUIIO,
MHUKPOOPIaHU3MBI-CTUMYJIATOPHI pOocTa pacTeHuil crnocoOHBI K pocTy B cpemax ¢ ABK, 6-BAIl
u VYK c paznuunoii crenenpto nHTeHCHBHOCTH. Ho pesynpratamu BOXKX Hanuio noarsepxaeHue
XOpOIIIETr0 pocTa Ha BCEX UCCIEAyeMbIX (PUTOrOPMOHAX TOJBKO Juis mrtamma P. plecoglossicida
2,4-D. DTOT aKTHUBHBIH MHUKPOOPTaHM3M OBUI CIIOCOOCH K HX YTHJIM3AIMH CO CTENEHBIO
ouonectpykimu mius ABK, 6-BAIl u MYK coorBerctBerHo 33%, 70% u 60% 3a 10 cyrtok
KYJIbTUBUPOBAHMSL.

OMHAHCOBAA ITOAIEPXXKA

HccnenoBanue BBINONHEHO C ucnonb3oBaHueMm obopynoBanus LIKII «Arupens» YDOUIL]
PAH B pamkax ['3 Muno6puayku Poccum Ne 075-03-2021-607 ot 29.12.2020 mo Teme
Ne122031000309-7.
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