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BUOJIOTUYECKASI AKTUBHOCTDb BAKTEPHM Pseudomonas sp. B-6798
B YCJIOBUSAX HEPUOJUYECKOI'O 1 HEITPEPBIBHOI'O
PEXKUMOB KYJIbTUBUPOBAHUS

Marepuains! ory6iarkoBaHbl B pamkax npoekra OIIT «OpraHu3anoHHO-TEXHHYECKOe
obecrieyenye npoBeaeHust MexayHapoJHoi HayqHO! mKoubl «[lepcrieKTUBHEIE HApaBIeHHs
(HU3UKO-XUMHUIECKON OMOJIOTUH i OHOTEXHOIOT UMY
(I'K Ne 14.741.12.0153 ot 07 utons 2011 r.).

Usyuena buonoeuyeckas akmusnocms 6axkmeputi Pseudomonas sp. B-6798 6 ycnosu-
AX NepuooU4eckKo20 U HenpepuieHO20 PedcUMO8 KYIbMUBUpOSaHus. YcmanosneHo, 4mo
buonocuveckasn akmuenocmv baxmepuii Pseudomonas sp. B-6798 3aseucum om pescuma
KYIbIMUBUPOSAHUsL: HeNnpepblgHoe KYIbMUsUposanue nosvluiaenm OuoI0SUYecKyio aKmus-
HOCIMb WMAMMA NPoOyyeHmd, no CpPAGHEeHUIo ¢ nepuooudeckum. B menvweti cmenenu
Habooaemcs eapuayus GyHSUCMAMUYECKol aKmusHOCmuY, 6 Ooavell — pocmcmumy-
aupyroweu akmugnocmu. Ilpu 6axmepuzayuu cemsan Kyabmypou, GblpaujeHHol 6 nepuo-
OUUECKOM pedcume KYyIbMUusUpo8anus, dh@exmusnocms nooasnenus cemeHHvlx uHgex-
yuii cocmasuna 14-16,5%, a npu 6axmepusayuu Ky1omypou, noooepicuéaemoi 6 npo-
moke, 24—27%. baxmepuu, 8vipaujennvie 8 nepuoOULecKom pedicume, cHOCOOCMEO8ANU
yeenuyenuro OIuHbl NPOPOCKO8 NuleHUuYbl 8 08a pasd, a baxmepuu, noddepiucusaemvie
Ha NPomoKe, — 8 WeCHb paz NO CPABHEHUIO ¢ ceMeHamu be3 bakxmepuzayuu.

KnroueBbie cioBa: Pseudomonas sp. B-6798; nepuoouueckoe u mnenpepwignoe
Kynbmusuposanue; ouopeakmop.

BBenenne

B mocnennee BpeMsi B CEBCKOM XO3SHCTBE YBEIMYMUBACTCS MIPUMCHEHUE XU-
MHYECKUX CPEICTB 3alIUThI PACTCHUN OT BpeAUTENeH U Bo3OyauTeneii 3abonesa-
HUIA, YTO MPHUBOAUT K YXY/IICHHUIO KOJIOTHIECKON 0OCTAHOBKHU B arpoQHUTOICHO-
3ax. [lecTUMOpl OKA3BIBAIOT HETATHBHOE BO3MCHCTBUE HAa Pa3IUYHBIC KOMITOHEH-
TBI TPUPOTHBIX IKOCUCTEM: YMEHBINAIOT OHOJIOTHYECKYIO TPOJYKTUBHOCTD (DUTO-
LICHO30B, BUJIOBOE Pa3HOOOpa3ue >KMBOTHOIO MHPA, CHIIKAIOT YHMCICHHOCTH MO-
JIC3HBIX HACEKOMBIX M NTHUIl. Bromorngeckuii MeTox paccMaTpHBaeTCs Kak aabTep-
HATUBHBIN B CUCTEME 3alllUTHBIX MEPOIPHSATHIA M B TO XKE BPEMs, B CHIYy CBOHX
cneru(puUecKux 0COOCHHOCTEH, SBISETCS OCHOBOM TSl pa3paboTOK SKOJIOTUYECKH
0€30IacHBIX, YKOHOMUYHBIX ¥ JOJITOBPEMEHHBIX IPOTPaMM OOPHOBI C BPEIHBIMHU
opranmsmamu [ 1-2].

Bakrepuu Pseudomonas sp. B-6798, npennoxeHHble B KauecTBe areHTa OHO-
npenapara, JaloT 3HAYUTEIBHBIHN ITOJIOKHUTEIBHBIN 3()(EKT MpH HHOKYIISAINN [eII0-
TO pAda CENbCKOXO3SICTBCHHBIX PACTCHHH: MIICHUIBI, OBCA, KYyKYpy3bl, JIbHA-
JOJTyHIa, KapTodens, orypua. Vcmomp3oBanue OakTepusMu (GopManbIeruia B
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COCTaBe MHTATEIBHBIX Cpel B KaueCTBE CAWHCTBEHHOTO HMCTOYHHKA dHEPreTHIe-
CKOTO cyOcTpaTa, SBJISIOIIErocs OJHOBPEMEHHO MHIHOMTOPOM pOCTa 3HAYUTEIb-
HOTO KOJIMYECTBA APYTUX MUKPOOPTAHU3MOB, MO3BOJIECT MPOBOJUTH KYJIbTHBUPO-
BaHME B PCKMME HE3AIUIICHHON (epMEHTAIMU, a 3HAYHUT YIS IIOJydeHHsT OHO-
Macchl BO3MOXKHO UCTIONB30BATh PEKUM HETPEPBIBHOTO KYIHTUBHPOBAHUS [3—4].

Lenbto maHHOHM pabOTHI ABISIOCH U3YYEHHUE OMONOTHYECKON aKTMBHOCTH Oax-
tepuil Pseudomonas sp. B-6798 B yCIOBHSIX TEPUOTUYECKOTO W HEMPEPHIBHOTO
PESKUMOB KYJIbTUBHPOBAHHSL.

MarepuaJjibl # METOMKH HCCIEI0BAHUS

KynbruBupoBanue OakTepuil MpOBOJUIOCH B TUIIOBOM Ja00OpaTOPHOM (epMeH-
tepe (V = 200 mu1) Ha MHHepalbHOU cpene ¢ GopmManbaerugoM (KOHIEHTPAIHS
2 /1) B KadecTBEe €IMHCTBEHHOTO MCTOYHMKA yTiepoaa u dHepruu. O0BeM moceB-
HOI KynbTypbl cocTaBisul 10% ot pabouero odbema OMOpeakTopa, KOHIEHTpaLUs
PacTBOPEHHOTO KUCJIOPO/ia oJiiepKuBaiack Ha ypoBHe 70—75%.

[Tpu HenpepHIBHOM HE3AIIHIIIEHHOM PEXHME KYJIbTUBHPOBAHUS MOAaYa CPEIBI
OCYIIECTBISIIACH BKIIOUCHIEM aBTOHOMHOTO J03aTopa IO AJICKTPOHHOMY TaiMe-
py. OIHOBPEMEHHO, C MTOMOIIBIO MEPUCTATIBTUIECKOTO0 HAcOCa MO YCTaHOBICHHO-
MY YPOBHIO IPOHCXOIMIIO U3BIATHE HINIHIICK KyJIbTYpaIbHON XUIKOCTH. B man-
HOM pexuMe ObuTH ompoOoBaHbl mpotoku ot 0 mo 0,03 q'. B YCTaHOBHBIIIUXCS
CTallMOHAPHBIX PEXHUMAaX, OMPEENABIIUXCSA MO OTCYTCTBHUIO M3MEHEHHUS! ONTHYe-
CKOW IIOTHOCTH KyJBTYpBI, OTOMpaiach mpoda, B KOTOPOH YUYHTHIBAIHCH THUTP
MIPOAYIICHTA U €r0 OHOJIOTHIECKasi aKTUBHOCTb.

TuTp arenta u 4acTora KyJbTyphl ONpeAessUINCh (POTOMETpUYECKH (CHEKTPO-
¢dorometp Apel PD 303, SInoHus) 1 METOAOM NpEEeIBHOTO pa3BeICHUS BEICEBA HA
IUTOTHBIC TIHTATEIbHBIC cpensl [5]; Onomorndeckas akTHBHOCTh — IO pe3yJIbTaTaM
(uTOoCaHUTApHON SKCIEPTU3BI CeMsH (CHMXEeHHE OO0IIeil MopakeHHOCTH MpH 00-
paboTKe M YBEIIMUCHUE BCX0XKECTH | JUIMHBI TPOPOCTKA) [6]. B xadecTBe KOHTPOIIS
WCTIOJIh30BaHbI ceMeHa 0e3 OaKTepHu3alny.

Pe3y.m>TaT|>1 HCCJICI0OBAHUSA U oﬁcymz[elme

B pexuMe He3amUIIEHHOTO MePHOAMYECKOr0 KYJIbTUBUPOBAHUS OAKTCPUH BbI-
palMBalIUCh 1O JOCTH)KEHUS YHUCICHHOCTU 6,8><1O8 Kietok/mMn. HecMoTpst Ha TO
YTO MAaTOYHas KyJbTypa OblJa ONHOPOJHOW M COCTOsIa M3 MOpP(OIOTHYECKH
UICHTUYHBIX KJIETOK, MOCE MEPHOANYCCKOTO KyJIbTHBHPOBAHHS B (epMeHTEpE
0e3 coOIroIeHs TIPaBUJI ACENTHKU OOHApYKEHbI 6 MOP(OIOTUISCKU Pa3IMIHBIX
TUTIOB KOJIOHWH, OTHECEHHBIX HAMH K Pa3lIMYHBIM H30JIATaM, (ipe):u/l KOTOPBIX OT-
MEUYCHO KaK HAJIMYHE JUCCOIIMAHTOB (YHCICHHOCTh OKOJO 1X10" KIIETOK/MII), TaK U
KOHTaMWUHAHTOB (00IIasi YHUCICHHOCTh OKOJIO 8,5><104 kierok/mn). [lpunanmex-
HOCTb BBIJICICHHBIX M3 KYJbTYPHl U30JSTOB K UCXOJHOMY IITaAMMY, KOHTAMHHAH-
TaM WM JUCCOIIMAaHTaM OIICHWBAIACh 110 OKUCIICHUIO OaKTepHaIbHBIMHU KICTKAMH
dhopmanpaeruia 10 MypaBbHHON KUCIIOTHI B IPOOUPKaX ¢ (pOpMaIIbIETHIOM U HH-
JIUKaTopoM (OpOMTHMOJIOBEIM CHHHM) BH3YaJIbHO MO W3MCHEHUIO I[BETA MHJUKA-
TOpa B KYJIbTYpax 10 CPABHEHHIO C KOHTPOJIBHON TPOOHUPKOH.
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Hanee nccnemyemasi GakTepuanbHas KyJlbTypa MepeBeeHa Ha MPOTOYHBIN pe-
*KuM KyasTuBupoBanus (D = 0,003 qfl). [To ucredyeHun Henenu KylnbTypa cTabu-
JU3UPOBANIach Ha MPOTOKE C YUCIEHHOCTHIO 6,5%x10* KneTok/m. IIpu mocese Ha
IUTOTHYIO TUTATENBHYIO CPely HajlMuhe NUCCOIMAINK IITaMMa W MOCTOPOHHEH
MHUKPOQIIOPEl OTMEUSHO HE OBLIO; BBIPOCIINE KOJOHUU MOP(OIOTHYESCKH OBLIH
WJCHTUYHBI KOJIOHUSIM UCXOHOTO IITaMMa.

YcTaHOBIIEHO, YTO OMOJIOTHUYECKasi aKTUBHOCTh OakTepuit Pseudomonas sp.
B-6798 3aBucHT OT pexnMa KyJIbTHBHPOBAHUS: HEMPEPHIBHOE KyIbTHBUPOBAHUE
MOBBIIIAET OMOJOTMYECKYI0 aKTHBHOCTH IITaMMa MPOAYLEHTa MO CPaBHEHUIO C
nepuonuieckuM. B Menbiieii creneHn Habmomaercss Bapuanus (yHTHCTATHUC-
CKOM aKTHBHOCTH, B OOJNBIICH — POCTCTUMYJIUPYIOIIas aKTUBHOCTh. Ipu Oakrte-
pHU3aLUU CeMsH KyJIbTYpOU, BbIpallleHHON B MEPUOJAUYECKOM PEXHUME KyIbTHBHU-
poBaHus, 3h(HEKTUBHOCTh TONABICHUS CEMEHHBIX WH(pEKnmii coctaBmia 14—
16,5%, a mpu OakTepu3annu KyJIbTYpoi, MOJIEepKUBaeMOl B MPoOTOKe, 24-27%.
BakTtepuu, BbIpalleHHbIE B MEPUOJAUYECKOM PEKUME, CIIOCOOCTBOBANM yBEIUYE-
HUIO JUTMHBI IPOPOCTKOB TIICHHUIIBI B IBa pa3a, a 0akTepuu, NOIJepKUBAEMbIC Ha
IPOTOKE, YBEIWYIIN JUIMHY IPOPOCTKA B MIECTh pa3 110 CPABHEHUIO C CEMEHAMHU
0e3 bakTepH3anuy.

3aki0uenue

TakuM 00pa3oM, mepexon OT MEPUOJUUECKOr0 PexuMa KyJIbTUBUPOBAHUS K
HETIPEPBIBHOMY, B YCIOBHSX HE3aIIWIIEHHOW (hepMEHTalnH, CIIOCOOCTBYET IOJ-
Jep’KaHUIO YUCTOTHI OAKTEePHAIFHOTO KOHCOPLMYMa (Ha MPOTSHKEHHH Mecdla He-
IPEPLIBHOIO KyJIbTUBUPOBAHUS HE OTMEUECHO MOSBICHUS KOHTAMUHAHTOB B KYJIb-
Type) U YBEIHMUYCHUIO OMOJIOTHIECKOW aKTUBHOCTH OaKTepuil.
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BIOLOGICAL ACTIVITY OF Pseudomonas sp. B-6798 BACTERIA
IN BATCH AND CHEMOSTAT CULTURE

The usage of chemical plant protection substances against pests and pathogenic
agents has been increasing lately in agriculture, which results in the deterioration of the
environmental situation in agrophytocenoses. The biological method is viewed as an al-
ternative one in the system of protective measures and at the same time, due to its spe-
cific features, is the basis for elaborating ecologically safe, economical and long-run
programs for fighting harmful organisms.

Pseudomonas sp. B-6798 bacteria, presented as a biopreparation agent, give a sig-
nificant positive effect while inoculating a variety of agricultural plants. The possibility
of the bacteria to use formaldehyde in the composition of nutrient solutions as a single
source of energy substrate, that is at the same time a growth inhibitor of a significant
quantity of other organisms, allows carrying out cultivation in the regime of unprotected
fermentation, and, therefore, it is easily fulfilled in the chemostat.

The aim of this work was to study biological activity of Pseudomonas sp. B-6798 in
batch and chemostat culture.

The cultivation of bacteria was carried out in a standard laboratory fermenter
(V=200 ml) on a mineral medium with formaldehyde with the concentration of 2 g/L as a
single source of carbon and energy. The volume of inoculum amounted to 10% of the
bioreactor working volume, the concentration of dissolved oxygen was kept at the level
of 70-75%. In the regime of unprotected batch cultivation bacteria were grown up to
their achieving the abundance of 6,8x10° cells/ml. Despite the fuct that the stock culture
was homogeneous and consisted of morphologically identical cells, after batch cultiva-
tion in the fermenter, without following aseptic rules, we identified six morphologically
different types of colonies and classified them as different isolates. Further, the bacterial
culture under investigation was put into the chemostat (D=0,003 p”). After a week the
culture was stabilized at the dilution rate with the abundance 6,5x10° cells/ml. While in-
oculating solid medium, the presence of strain dissociation and the presence of extrane-
ous microflora were not found,; new colonies were morphologically identical to the colo-
nies of the stock strain.

During the cultivation, antifungul and growth stimulating activities of Pseudomonas
sp. B-6798 bacteria were estimated on wheat seeds in batch and continuous culture. It is
established that biological activity of Pseudomonas sp. B-6798 bacteria depends on the
cultivation regime: continuous cultivation increases biological activity of the producer-
strain by contrast to batch one. During seed bacterization with the culture grown in
batch cultivation, the efficiency of seed infection suppression made up 14-16,5%,
whereas during bacterization with the chemostat culture it was 24-27%. The bacteria
grown in batch fermentation fostered an increase in wheat seedlings length twice, while
the bacteria from the chemostat increased the seedling length six times in comparison
with seeds without bacterization.

Key words: batch fermentation; chemostat; dilution rate.
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