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3AI'AJIBHA MIKPOBIOJIOI'TA

YIK 579.841.11

XAPAKTEPUCTUKA I'VIIKOIIOJIMEPIB
STENOTROPHOMONAS RHIZOPHILA

O. C. bpoBapcsbka, JI. /1. Bap6anens

Inemumym mikpo6ionozii i éipyconoeii im. /. K. 3ab6onomnozo
HAH Ykpainu

8yn. Axademika 3abonromnozo, 154; m. Kuis, 03143, Yxpaina
e-mail: oksanabro2016@gmail.com

Bbaxrepii Buny Stenotrophomonas rhizophila 6yno BuniieHo 3
pusochepu KaprTor Ta onucaHo sk HoBui Bua (Wolf et al., 2002).
BcranoBneHo, 1110 BOHM 31aTHI CTUMYJIIOBATH PICT POCIWHU, 3aXH-
IaTH KOPIHHS BiA OIOTMYHUX Ta a0lOTMYHUX CTPECIB Ta MPUTHIUY-
Batu ¢itonatorenHi rpudbu. Jlimonomicaxapuau (JIIIC), ocHoBHI
KOMITOHEHTH 30BHIIIHBOT MEMOpaHH I'paMHETATUBHUX OakTepii, Bi-
JIrparoTh MPOBIAHY pOJIb y B3aEMOAISX pociuHa-natored. [Ipote
y IOCTYIHIA HaM JIiTepaTypi MU HE BHUSBWIA POOIT, MPUCBIUECHUX
BuBueHHI0 JIIIC S. rhizophila. Ockinbku mTaM, MO0 BUBYAETHCS
HaMH, BUAUICHUH 3 MOXiB AHTapKTUKH, TO IHTEpEC CTAHOBUJIA SIK Xa-
pakrepuctuka JIIIC, Tak 1 MO3aKIITUHHOTO TIIKOIMOJIIMEPA, a TAKOXK
ixH1 010JIOTTYH1 BIACTUBOCTI.

O06’exTOM HaIMX TOCHKEHb Oynia KyJabTypa Stenotrophomo-
nas rhizophila 6p5Mm, BuaieHa 3a remmepatypu 5 °C i3 3pa3Ky MOXy,
BiflibpaHoro Ha Gioreorpadiunomy noJirosi (AuTapkTuka, o. ['amin-
ne3). JIIIC orpumyBanu KJIaCUYHUM BOAHO-(DEHOJIHHUM METOAOM.
Busnauenns ximiunoro cxiany JIIIC nmpoBoamim 3aranbHONPUAHS-
TUMHU MeTogamMu. Kommo3uiiito MOHOCcaxapyaiB aHali3yBalld K alle-
TaTH TIOJIIOJI Ha IHEPTHIM XpomMaToMac-CIEKTPOMETPUYHIN cucteMi
Agilent 6890N/5973. ®diroTokcuunicth npenapartis JITIC nepesipsan
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HUISIXOM 3aHYPIOBaHHS 3pi3aHMUX IMiJ] BOJOI0 MOJIOJAUX MPOPOCTKIB
ripunii >k0BT101 y po3uus JIIIC (1 mMr/mi) 1 po3unH Mo3aKJIITHHHOTO
riikonosivepa (1 mr/mi). Jlns Busisnenus aii npenapariB JITIC Ha
SHEepTril0 MPOPOCTAHHS 1 CXOXKICTh CUTbCHKOTOCIIOAAPCHKUX POCITUH
HACIHHS T1pYMIIi )KOBTOI 3aMOYYBaii Ha 2 TOA. y pO3UMHAX Mpemnapa-
TiB KOHIIEHTpAIii | Mr/miL.

VY npoueci BuAUIeHHs 13 KIiTUH Oyno otpumano asa JIIIC —
JIIC-1 1 JIIC-2, a Takox 13 cynepHaTaHTa KyJbTypalbHOI piIAMHU
OTpUMAJIH TTO3AKIITUHHUN TIIIKOMOJIIMED.

[Tin yac BuBueHHs 6iononiMepHoro ckiany JITIC cnenudiannmu
peakiisiMi Ha KOXX€H KOMIIOHEHT BCTAaHOBIIEHO, 110 BMICT BYTJIEBO-
IiB OyB MOPIBHSIHO HEBUCOKHUM 1 cTaHOBUB 27,42 % Tta 13,34 % nns
JIIIC-1 ta JIIIC-2 BignosigHo Ta 12,08 % a1 103aKIITHHHOIO OJIi-
Mepa. 3a MoHocaxapuiHuM ckiaagoM BuAiieHi JITIC i mo3akii THHHMMA
nomimMep S. rhizophila mMalio BiIpi3HSUIMCS BijJ| iHIUX BUIB IIHOTO
pony. Sk mominyrouuit moHocaxapua y JIIIC-1 mpucytHa ¢ykosa
(72,57 %), y JIIIC-2 — pamuo3a (65,04 %). OcHOBHUMH MOHOCaxa-
pUIaMHy MO3aKJIITHHHOTO KOMIIOHEHTa Oyiu ranakros3a (39,92 %) ta
pamuo3a (24,36 %). 3rinHo 3 TaHUMU JITepaTypH, y OUTBIIOCTI BUIIB
Stenotrophomonas 1neHTHQIKYIOTh Pi3HI KUPHI KUCIOTH, TPOTE 130-
posranyxena Ciso IPUCYTHS SIK OCHOBHA KUPHA KUCJIOTA, 1110 CBIiJ-
YHUTh MPO TE, 110 BOHA € O3HAKOIO, 3aTaJIbHOIO IS MPEICTaBHUKIB
pony Stenotrophomonas. B ninigi A nocnimkyBanux JIIIC S. rhizo-
phila 6p5M epeBakae aHTH-130-TIEHTaJIeKaHOBa KucioTa — 25,58 %
ta 39,24 % y JIIIC-1 ta JIIIC-2 BignosiaHo. Takox, y ckinaai JITIC-2
npucyTtHs 3-OH-Ci20 (26,21 %), siky He Oyno BusiBneno B JITIC-1.

JITIC Gaxkrepiii MaroTh BU3HAHUH CTAaTyC (haKTOPiB HATOT€HHOCTI.
[Ipote netanbHIMIMKI aHAI3 JAHUX 1100 BILUIUBY IMX OlomOJIiMeEpiB
Ha POCJIMHU CBITYUTH, 1110 BOHU MOXKYTh IIPOSIBISITU K TOKCUYHY aK-
TUBHICTb, TaK 1 0yTH CTUMYJISTOPaMH POCTY JUTsl pociuH. Tak, mig yac
BuB4YeHHS BIUMBY JIIIC Ha mpopocTKH TipuMill BUSBICHO ICTOTHHIA
cTUMyToBajIbHUI BB 00poOku JIIIC Ha pICT KOPIHIIB POCIHH.
BcTaHoBriieHo, 1m0 TmepeanociBHa 00poOKa HACiHHSA TIpernapaToM
S. rhizophila 6p5M cTUMyITIO€ €HEpril0 NMpopocTaHHs HaciHHA. Haii-
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Ot BruuB nposiBuB JITIC-1 (+2,82 cm), ik MOPIBHSATH 3 KOHTPO-
nem. Ilig yac Bu3HaueHHs 610J10TTYHOI ((PITOTOKCUYHOT) aKTUBHOCTI
IpernapariB BCTAHOBJIEHO, 1110 BC1 BOHH HPOSIBIISUIM CTUMYJIIOBAJIbHY
JIiF0 Ha PO3BUTOK POCJIHH.

S. rhizophila mae BenMKUN MOTEHIiAN JUIsl 3aCTOCYBaHHS B 010-
TEXHOJIOTI Ta G10J0TTYHOMY KOHTPOJII 3aBISKHA CBOiM 3JaTHOCTI SIK
CTHUMYJIIOBATH PICT POCIUHU, TaK 1 3aXUIIATA KOPIHHS BiJ OI0THYHHUX
Ta a010TUYHUX CTPECIB.

YK 579.64:579.264:632.9

AHTATOHICTUYHA AKTUBHICBH
MOJIOYHOKHUCJIMX BAKTEPIH I1OJ10 35YTHUKIB
BAKTEPIAJIbHUX XBOPOBb POCJINH

0. M. Bacuiawk, L. JI. I'apmamesa

Inemumym mikpo6ionozii i éipyconoeii im. /. K. 3abonomnozo
HAH Ykpainu

8yn. Axademika 3abonomnozo, 154; m. Kuis, 03143, Yxpaina
e-mail: garmasheva.il@gmail.com

Monounokucni Oakrepii (MKB) € omnumu 3 mpencTaBHHKIB
MiKpoOioTH ¢inochepu i OCTAaHHIM YaCOM MPUBEPTAIOTH 10 ceOe yBa-
Ty 3 TOYKH 30py CTBOPEHHS Ha iXHIl OCHOBI €KOJIOTTYHO OE3MEeUHUX
6ionpemnapaTiB A mpodimakTuKu Ta 60poTHOM 31 30y THUKaMU Oak-
TepialbHUX XBOPOO CUTBCHKOTOCTIOAAPCHKUX POCIWH, a TaKOX IO-
JIOBXKEHHS TepMiHiB 30epiranHs Bposkaro. Sk Bimomo, MKbB nponyxky-
I0Th IIMPOKUN CTIEKTP META0OITIB PI3HOT MPUPOIH, 1110 BUSBISIOTH
aHTHOAKTepiaJbHY M0 11010 30yAHUKIB XBOPOO JIOAMHH 1 TBAPHH.
Boanouac ynaaMKM aHTaroHictuyHoi aktuBHOCTI MKDB 1mox0 36ya-
HUKIB OaKkTepialbHUX XBOPOO POCIMH BUBUEHI HEJIOCTATHHO. METOI0
po6otu O6yB momryk mramiB MKDB, 1m0 BUSBISIOTh aHTarOHICTUYHY
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JTit0 111010 (hiTomaTOreHHUX OaKTEePiid, Ta BCTAHOBJICHHS PHPOIHA Me-
Ta0OJIITIB 3 aHTUMIKPOOHOIO JI€TO.

CKpUHIHT 32 aHTaroHICTUYHOIO aKTHUBHICTIO MPOBOAMIIA CEPE
222 mrramiB MKB, 13051b0BaHUX 13 KHCIIOMOJIOYHUX MPOIYKTIB, KBa-
IIEHUX OBOYIB 1 ()PYKTIB, OTPUMAHMX LUIIXOM CIIOHTaHHOI (pepMeH-
Tamii. 3 BUKOPUCTAHHSIM METOAY BiACTPOYEHOTO aHTaroHi3My BCTa-
HOBJICHO, 10 32 POCTY Ha MOBEPXHI arapu30BaHOTO cepeloBHIna 96—
99 % mramie MKbB npuraidyBanu picT MIeCTH TECT-KYJBTYp, a came
mramiB BuAiB Clavibacter michiganensis, Xantomonas campestris,
Pseudomonas syringae, P. fluorescens, Pectobactrium carotovorum i
Agrobacterium tumefaciens. binbie Hix 50 % mramiB MKb manu
30HM 3aTpUMKH pocTy 2540 mm moo tect-mramiB C. michiganen-
sis, X. campestris, P. syringae. BogHouac 30HM 3aTPUMKH POCTY
P. carotovorum Gynu menummu i cknaganu 5-20 mm. s mogans-
moi podotu Oyno Binidpano 88 % mramiB MKbB 3 mmpokum criexT-
POM aKTHBHOCTI.

3 BUKOPUCTaHHSIM METOJy JYHOK BCTAHOBIIEHO, IO 3a POCTY B
PiIKOMY KMBWJIBHOMY CEPEIOBHILI aHTATOHICTUYHY IO MPOSIBIISIIN
muie 11 mramisB MKB. Kopensiii mixk 3Hauenusimu pH KynsTypaib-
Hoi pimuau 1o6oBux KyabTyp MKD (3,84-4,88 onunuie) ta giameTt-
POM 30H 3aTPUMKH POCTY TECT-KYIBTYp (hiTOMAaTOreHHUX OaKTepiil He
BUSIBIIEHO. {11 yCyHEHHS aHTMMIKPOOHOI i OpraHi4HUX KHUCJIOT
oeskmitTunHI cynepHatantu mrtamiB MKbB Oyrno neiiTpanizoBano i
TINBKH TpHM mTamMu, a came Lactiplantibacillus plantarum 1026k,
L. plantarum 23¢ ta L. plantarum 21c 30eperiu CBOIO aHTaroHiCTH-
YHY [Iif0, 110 CBIAYUTH MPO MPOAYKYBaHHS aHTUMIKPOOHMX METabo0-
nitiB iHmoi npupoau. O6pobka mpoteinazo K KynpTypanbHUX pi-
JIMH TPBHOX IITaMiB L. plantarum npu3Boania 10 3HUKHEHHS aHTaro-
HicTuHoi Aii mramiB L. plantarum 23c¢ 1 1026K mono BciX BHKO-
PUCTaHMX TECT-KYJIbTYp GiTonaToreHHUX O6akTepiit. Kpim Toro, micius
00pOOKH 0-XIMOTPUTICHHOM 1 TPUIICHHOM Yy IIMX IITamiB 3HUKAaJa
aHTaroHicTuyHa ais monao P. fluorescens. OOpoOka TPUTICHHOM Ta-
KOX TPHU3BOAMJIA JI0 BTPATH AHTArOHICTUYHOI aKTUBHOCTI IITaMy
L. plantarum 23c mono tecT-KynsTypH A. tumefaciens. OTxe, 111 1Ba
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mramu L. plantarum € IpoaylieHTaMH aHTarOHICTAUYHO aKTUBHUX Me-
TaboiTiB O01TKOBOT Mpupoau. BogHoyac 0O6pobka MpoTeoNITHIHUMHI
dbepmMeHTaMH KyJIbTYpalbHOI pimuHu mTamy L. plantarum 21c He
BIUIMBaja Ha pO3MIp 30H 3aTPUMKHU POCTY, 32 BUHSITKOM BIJICYTHOCTI
30HU 3aTPUMKHU POCTY TECT-KYJIbTYpH X. campestris miciasi 0OpoOKu
CyHepHATaHTy a.-XiMOTpUncHHOM. OTpuMaHHil pe3yabTaT MOKE CBif-
YUTH TIPO T€, 10 AHTUMIKPOOH1 MeTabouitu mwtamy L. plantarum 21c
MalOTh 1HIIY IPUPOAY ¥ MOTPeOYIOTh MOJANBIIONO BUBYEHHS 3 BUKO-
PUCTaHHSM aMUIONITUYHUX 1 JIIMOMITUYHUX (DEPMEHTIB, a TAKOXK JI0-
CI/DKEHHS MPOIYKIlIl MEePEKUCy BOAHIO Ta IHIIMX aHTUMIKPOOHHUX
CIOJYK.

Omxe, MKbB BusIBISIOTh HIMPOKUH CIIEKTP aHTAarOHICTHYHOI aK-
TUBHOCTI IIOZI0 BUKOPUCTAHUX TECT-KYJIbTYp (hITONMAaTOreHHUX Oak-
TepiH, 1110 3yMOBJIEHA MIPOAYKIIIEIO SIK OPraHIYHUX KHUCIIOT, TaK 1 Me-
Ta0oJIITiB 011KOBOT npupoau. Binidpani mtamu L. plantarum € nepc-
MEeKTUBHUMU JJIs1 pPO3pOOKHM Ha iXHIA OCHOBI OiompemnapatiB s 60-
poThOHU 31 30y THUKaMH XBOPOO CLIBCHKOTOCTIOAPCHKUX POCIIHH.

VK 541.49:546.732/3:547.496.2

BIOJIOTTYHI ITPENAPATHA HA OCHOBI IPYHTOBUX
BAKTEPIN 3 IIEJIIOJIASHOIO AKTUBHICTIO

0. B. I'yazenko

Inemumym mikpo6ionozii' i éipyconoeii im. /. K. 3abonomnozo
HAH Ykpainu

8yn. Axademika 3abonromnozo, 154; m. Kuis, 03143, Yxpaina
e-mail: alena.gudzenko81@gmail.com

Ha croronni y po3po06iii 6i010ri9HUX MpenapaTiB IJis POCITHH-
HUIITBA JIOCHIJHUKY BIAAIOTH TIEpeBary TMM ITaMaM MIiKpOOpraHi3-
MiB, 5IKl MAIOTh BUPA)XKEHY KOMIUIEKCHY Ol0JIOTT4HY aKTUBHICTb. Taki
MpernapaTy eKOJIOTIYHO OE3MeYHi, OCKUIBKH CTBOPEHI HAa OCHOBI MiK-
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pOOpraHi3MiB, BUJIJICHUX 13 TPUPOIHUX 00’ €KkTiB. BosmHouac Bifio-
paHi MiKpoOpraHi3MH MOBUHHI KOJIOHI3yBaTH KOPEHEBI CUCTEMH, CTH-
MYJIIOBaTH PICT POCIIMH Ta 3HIXKYBATU IXHIO YPa)KEHICTh (iTONaTo-
reHaMHu.

MeToto nocnimkeHHs 0yi0 BUBUEHHS 31aTHOCTI IITaMiB IPyHTO-
BUX MIKPOOPTaHi3MiB MPOSIBIIATH 1I€JII0JIa3HY aKTUBHICTh. EH3MMaTH-
YHY aKTUBHICTb NEPEBIPSUIN y CyNEepHATAHTI KyJIbTYpaJIbHOI P1IUHH.
Jy1s BU3HaueHHS aKTHBHOCTI BUKOPUCTOBYBaIH Na-kapOOKCUMETHII-
LEJTI0JI03Y .

Hamu Oyno i3051b0BaHO 3 TPYHTY TpU HOBI ITaMu OakTepiit
Bacillus sp. Al, A2, A3 Ta JO0CTIIKEHO LIENI0NIa3Hy aKTHUBHICTB Yy CY-
MEepPHATAHTI KyJIbTypaldbHOI piuHu. BcTaHOBNIEHO, 110 JBI KYyJIBTYypH
Bacillus sp. A1 1 A2 nposBIsiIn BUCOKY LIEJIIOJIa3HY aKTUBHICTb 3a
IMOMHHOTO KYJIBTHBYBAaHHS. AKTHUBHICTH Cfirajla MakCUMyMy Ha
cboMy 00y KynbTuBYBaHHS. Y Bacillus sp. A3 B ymMoBax mociimy
HEe3HayHY I1eJII0JIa3Hy aKTUBHICTH BII3HAUEHO JIMIIE HA (PUIBTPYBaJIb-
HOMY Ianepi, COEBOMY OOpOILHI i paMHO3I.

OTxe, MONIYK MPOAYICHTIB Ta BUIUICHHS HATPOMaJ[KyBaJIbHUX
KYJIbTYP aepOOHMX LIETIOJIO30ITHYHUX OaKTepii 3 BUCOKOIO LIEIIO-
JIA3HOI0 aKTUBHICTIO 13 3pa3KiB CyOCTpaTiB MPUPOJHOTO MOXOHKEHHS
Ta ojepkaHHs (DEPMEHTHUX MperapaTiB Ha IXH1 OCHOBI € aKTyallb-
HUM 3aBIaHHIM JUTsl pO3pOOKH O10JOTIYHUX MpenapatiB s PpOCIUH-
HuITBa. [ JOCATHEHHS pe3ynbTaty sk 3aci® st 00poOKU poCIuH
BUKOPUCTOBY€ThCs TaM Bacillus sp. A3, 1110 BOJIOJIl€ KOMITJIEKCOM
KOPHCHHX BIACTUBOCTEH, TAKUX SK 3AATHICTh MPUTHIYYBATH PICT (i-
TOMATOT€HHUX TPUOIB 1 OaKTepii, 3aXUINATH POCIHHU BiJ XBOPOO Ta
HPOSIBJIATH PICTCTUMYJIIOBAJIbHY AKTHUBHICTb.
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YIK 615.281:582.734.4:616.31

BIIJIUB EKCTPAKTIB KBITOK HEMEROCALLIS
FULVA HA BAKTEPII ESCHERICHIA COLI

X. B. Ky3zeasik!, I'. B. SIBopcbkal, H. M. Bopo6enn?

[JIveiecwrutl nayionanvrull yHieepcumem imeni leana @panka
eya. I pyweescvroeo, 4, m. Jlveig, 79005, Vkpaina

2JTbi6CoKUT HAYIOHANLHULL MEOUYHUTL
yHigepcumem imeni /Januna I'anuyvkoeo
eya. llexapcoka, 69; m. Jlvsis, 79010, Ykpaina

e-mail: KHRYSTYNA.KUZELIAK@Inu.edu.ua

o 45 % Bcix TiKapChKHUX MpernapaTiB BATOTOBICHO 3 POCIHMHHOT
CUPOBUHHU, TOMY T€Ma MOIIYKY HOBHX POCIMHHHX JDKEpE MPOTH-
MIKpOOHUX 3aC00IB 3aUIIA€THCA aKTyadbHOI. ONHIEIO 3 BIACTUBO-
CTeil OI0JIOTIYHO AKTHBHHMX PEUYOBUH POCIMHHOTO MOXOKEHHS SK
aJbTEPHATHBH KJIACUYHUM aHTHUMIKPOOHUM 3ac00aM € MPOTHUMIKPOO-
Ha /i Ha aHTHOIOTHKOPE3UCTEHTHI IITaMu MIKpoopraHi3miB (3s510-
KiHa Ta iH., 2022). Cy4acHi papManieBTH4HI JOCITIPKEHHS MTOKa3alu,
10 6araro 610JI0TTYHO aKTUBHUX KOMITIOHEHTIB Hemerocallis fulva L.
BUSBIISIIOTH PI3HOOIUHY (hapMaKoJIOTIuHY /110, TAKY SK aHTHIETIPECH-
BHA, aHTUOAKTEepiaabHa, MPOTUITYXJIMHHA, AHTUOKCHUIAHTHA, IHCEKTH-
nuaHa, cematuBHa ta cHoxmiHa (Li et al., 2022). Hemerocallis spp.
MPOJEMOHCTPYBJIM 3HAYHY AKTHUBHICTh TPOTH TpaM-HEraTUBHUX
OaxTepil, 1110, MOKITUBO, OB’ S13aHO 3 BUCOKHM BMICTOM 1,8-1111HEOITY
(Szewczyk et al., 2019). Tomy akTyaabHUM € BUBYEHHS aHTUMIKPOO-
HUX BJIACTUBOCTEN €KCTPAKTIB KBITIB 3 H. fulva na E. coli.

MeTa po6OTH — AOCHIAUTH in Vitro IPOTUMIKPOOHY /10 BOJHO-
€TaHOJBHUX EKCTPaKTIB KBITOK Hemerocallis fulva L. na Gaxtepii
Escherichia coli.

BuxigHoo CHpOBHHOIO [UISl TOCHIPKEHb € HaJ3eMHa 4YacTHHA
H. fulva, Bupomiena B 6otaHiuHOMY cajy JIbBIBCHKOrO HalllOHAJb-
HOTO0 MEIWYHOro yHiBepcureTy. KBiTn 30Mpanu mij yac LBITIHHS,
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BUCYIIyBaJIX IO CYXOr0 CTaHy, NOJAPIOHIOBAIIM Ta IPOCIIOBAIIN KPi3b
cUTO 3 AiaMeTpoM 3 mMMm. st OTpUMaHHS €KCTPAKTIB POCIUHHY CH-
poBuHy exctparysaiu 20 %, 60 % 1 96 %-m eTaHOIOM METOJIOM Ha-
CTOIOBaHHS («Malepailii») B TeMpsBI BIIPOJOBXK JIBOX THXKHIB. ExcT-
paryBaHHs POBOJWJIM BiAMOBITHO 10 BUMOT JlepkaBHOi (hapmako-
nei Ykpainu (CriBBiIHOIICHHS HaBaXkka : ekcTpareHt = 1 : 20 (maca,
r/ 00’em, Mi)), 1e | r cupoBuHU 3anuBanu 20 MII €TaHOIY.

baxTepionoriyni 10CHiKEHHS Ui BU3HAUSHHS] aHTUMIKPOOHOT
AKTUBHOCTI MPOBEICHO MeTo oM u(y3ii B arap (y Moaudikarii y-
HOK Ta CKJISHUX IMIIHPIB) 0,2 M BOJHO-€TAaHOJIBHOTO €KCTPAKTY,
BUMIPIOIOYH JIaMETp 30HHU 3aTPUMKU POCTY. JOCHiPKEHHS TPOBO-
UM Y TpboX NoBTOpax. KynpTypy BBakaiau 4yTJIMBOIO JI0 Al J0C-
JJDKYBAHOT'O €KCTPAKTY, SIKIIO 30HA 3aTPUMKHU Oyna OUIBIIOIO 3a
10 mm. [l ananizy 1ii BATOTOBIEHOTO €KCTpakTy 3 H. fulva Buxopu-
CTOBYBAJIM JIIKAPCHKI ()OPMU HACTOSIHKHU 3 KaJCHAYJH, €BKAJINTY,
maBiii, xxuBokocTy (TOB «/IKII ®apmanestuuna dabdpuka, XKu-
tomup), potokany (AT «JlyOuudapmy», [lonrasa) 1 xjaopodiminty
(ITAT «I"anmuudapm», JIbBiB), mpuadaHi B anTekax.

Bceranosieno, o 20 %, 60 % ta 95 %-Hi BOIHO-€TaHOJbHI €KC-
TpakTH 3 H. fulva BusiBisim cunbHIIMN eekT moo 6akrepiii E. coli,
CIIPUYMHSIOUN 30HU 3aTPUMKH pocTy Bif 11 mo 16 mm, Toxi sik HacTO-
SIHKM €BKAJIINTY, IABJIT Ta KaJICHyJIH MPOSIBISUIA CHIIBHIITY aKTHUB-
HICTh 32 YMOBHU BHECEHHsI OUTBIIOT KTbKOCTI mpemnapaty (0,2 M), Ha-
TOMICTh HACTOSTHKM POTOKaHY Ta KMBOKOCTY HE BIUIMBAJIA HA PICT
KYJbTYpH.

OTxe, TOCHKyBaHI BOJHO-€TAHOJbHI €KCTPAKTH, OJIEPXKaHI 3
KBITIB Hemerocallis fulva BononitoTh aHTUOAKTEPIHHUMH BIIaCTHBO-
cTAMH 1100 Oakrepiit Escherichia coli 1 BOYeBUAb € TIEPCIICKTHB-
HUMU HIOAO TMOJAJBIIOT0 BUBYEHHS Ta PO3POOKH MPOTUMIKPOOHUX
3aco0iB Ha iXHill OCHOBI.
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YJIK 636.087.636.4
MIKOTOKCHHMH Y 3EPHI 3JIAKOBUX KYJIbTYP
JI. I1. Yopnoaara, JI. I'. Iloropina

Incmumym xopmie ma cinecbkoeo cocnooapcmea Ilodinna HAAH
npocn. FOunocmi, 16; m. Binnuysa, 21021, Ykpaina
e-mail: L.Chornolata@gmail.com

V 3axoni «IIpo sKicTh 1 6e3neKy XapuyoBHUX MPOTYKTIB» MPUALIIS-
€TbCa ocoOnmBa yBara Oe3merii Ta sSKOCTI 3epHa. HebGesneuni pedo-
BUHHU, K1 TPAIISIOTHCS B 3€pHi, MO>KHA TIOJIUTUTH HA /1Bl TPYIU: IPH-
POJHI KOMITOHEHTH KOPMIB, 110 BUSBJISAIOTH HEOE3MEUHY JiI0; IIKi/I-
JUBI PEUYOBMHU, IO MOTPAIUISIOTH Y KOpMHU 330BHI. Jlo ocTaHHIX
HaJe)XaTh PEYOBMHU 010J0TTUHOT IPUPOIU — MIKOTOKCUHU — 1€ OT-
pyHHI HU3bKOMOJIEKYJIPHI BTOPUHHI METa00JIITH, SIKI TPOTYKYIOThCS
MIKPOCKOIIYHUMH TUTICHSBUMHU Tpubamu. HaifOutbm mommpeni 3
Hux: adnatokcun (Bl, B2, G1, G2 Ta iHmI); Ae30KCHHIBAJICHOH
(AOH); 3eapanenon (3EA); dymonizun; oxparokcun A (OTA); T-2
ToKCUH. Y nabopatopii [HCTUTYTy KOpMIB Ta CUIHLCHKOTO rOCTIOap-
ctBa [loxinns HAAH npoBoauTbest BU3HAYEHHS IMX MIKOTOKCHHIB
y 3€pHi 371aKOBUX Ta 6000BUX KyJIbTyp. Tak, y 3epHi 31aKOBUX KYJIb-
Typ BMICT cymH adiaTokcuHiB € B Mexax Big 0,003 mr/kr mo
0,21 mr/kr 3a nomyctumoro piBHs 0,005 Mr/Kr 1u1st IPOAOBOJILYOTO 1
0,1 mr/kr — s gypasxknoro 3epHa. Bmict JIOH — Big 0,49 mr/kr no
2,98 Mr/Kkr, mpuToMy, 10 AOMYyCTUMUN piBeHb — 0,7 MI/KT 7151 Ipo-
J0BOJIBYOTO 1 2,0 MI/KT — i hypa)kHOrO 3epHa. 3a MOKa3HUKaMHU
CTaHJAApTIB, HomycTuMuil piBeHb 3EA He MOBHHEH NEPEBHILYBATH
y IPOJOBOJIBYOMY 3€pHI 31aKOBUX KynabTyp 1,0 MI/Kr, a y Qypax-
Homy — 3,0 mr/kr. Toni sik ¢akTUYHUI HOTO BMICT € B MeXaxX Bil
0,10 mr/kxr go 3,51 mr/kr. Tokcun T-2 npoaykyerbest rpudbamMu poy
Fusarium 1 € ny*e TOKCHYHUM: HOro AOMYCTUMUIN PIBEHb IS MPO-

noBosibdoro 3epna — 0,1 mr/kr, a aisa pypaxnoro — 0,2 mr/kr
@akTU4HM HOro BMICT y 3epHi 3makoBux — Big 0,02 Mr/kr mo
0,6 MI/KT.
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VK 636.082.4:616-022

MMPOPIJIb MIKPOBIOMY, HUTOKIHIB
PENNTPOAYKTUBHOI'O TPAKTY TA ®EPTHJIBHICTD

O. B. lllepoax

Incmumym poseedenns i cenemuxu

meapun imeni M. B. 3yoya HAAH

eyn. Iloepebuaka, 1; c. Yybuncvre, bopucninbcoKuii p-H,
Kuiscoka 06a., 08321, YVrpaina
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BinTBoproBanbpHa 31aTHICTh TBAPUH MA€ CYTTEBUH BILTUB HA €KO-
HOMIYHY CKJIAJIOBY B TBapMHHMITBI. [IpoOnemMu 3 BIITBOPEHHSM Yy
CKOTapCTBI MOXKYTh HIOPIYHO 3aB/JaBaTH 30MTKIB HA MUTbSIPIU J0Ja-
piB, a MOB’s3aHI MOXYTb OyTH 3 TaKMMU CKJIAJOBUMHM, SIK Xapuy-
BaHHs, TeHeTnka ta crpec (Bellows et al., 2002). Kpim Toro, 111 ckia-
JIOB1 CTBOPIOIOTH MEBH1 POOJIEMH I KOPIB y MICISIOTEIILHOMY T1e-
piofIi, OCKUIBKM BOHU MOKYTh BIUTMBATH Ha MPOIIEC 1HBOIIOIT MATKU
a0o0 MOBEpPHEHHS MAaTKU JI0 CTAHIAPTHOTO PO3MIpY, 00 OyTH TOTO-
BOIO JI0 HACTYITHOTO 3aruTinHeHHs Ta TbHOoCTI (Sheldon et al., 2006).
[Tix yac upOTO TMpOlECYy MATOTE€HHI OAKTEPii MOKYTh KOJIOHI3yBaTH
PENpPOAYKTUBHUN TPAKT, OCKUIBKH IJIalleHTa ab0 HEKPOTHYHI TKa-
HUHU HE TIOBHICTIO BUJATHIINCS. 3aUIIKH [INX HEKPOTUYHUX TKAaHUH
MOXYTh CHPUYMHUTH OakTepiaibHi iHQEKI], 3amajeHHs abo iHI
3aXBOPIOBAHHS MaTKH, CTABIISTYM MiJ] 3arpo3y dhepTunbHIcTh (Potter et
al., 2010). ImynHa cuctema BUSBIISi€ TATOTEHHI OaKTEPii B pEPOIyK-
TUBHOMY TPAaKTI Ta BUBLIbHSE IIUTOKIHU, K1 € HEBEJIMKUMH KOMYHI-
KalliifHUMK OUTKamMu, 3JaTHUMH IHIIIIOBAaTH 3amajbHY BIAMOBIIb
yepe3 KOMyHikaIio iMmyHHux kit (Zhang, An, 2007). Llutokinu
MO>KHA BIJTHECTH JI0 ABOX PI3HUX KaTEropiid, Mpo- Ta aHTU3aNaIbHUX.
[Tpo3ananeHi HUTOKIHY, TakKi K iHTepeiikin (IL)1, IL6 Ta paxrop
Hekpo3y nyxiuHd anbda (TNFao), cnpuauHSIOTs pyHHYBaHHS Op-
raHi3My-xa3siHa, BUKITUKAIOYU CUMIITOMH JIMXOMAHKH Ta PyHHY-
toun TkanmaU (Dinarello, 2000). IToka3zaHo, 110 NIHUTOKIHH, SKi
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KIacuQikyloTbesl K npoTu3ananbHi (Hanpuknan, 1L4, IL10 Ta
IL13), 3MeHIIyIOTh 3allajieHHs Ta CIPUSIOTHh 3arOEHHI0 TKAHUH
(Dinarello, 2000). Bigomo, 1110 iMyHHa CHCTEMA € HEBI EMHOIO Yac-
TUHOIO HACTaHHA Ta MIATPUMKH BariTHOCTI, BUKOHAHHS PYTHHHHUX
GyHKLIN U1 BIITBOPEHHS Ta «OYMINEHHs» Bl iH}eKii# abo 3axBo-
proBanb (Bazer et al., 2009).

Mikpo6ioM penpoayKTUBHOTO TPAKTY JIIOJWHU MOPIBHSHO JI0-
Ope oxapaktepusoBaHuil. Lactobacillus noMiHy€e B 310pOBOMY MiK-
po6ioMi penpoayKTHBHOTO TPAKTy JIOJMHH, CTBOPIOIOYM CEPEJO-
Bunie 3 Hu3bkuM pH (Koedooder et al., 2019). KommencanbHi Oakre-
pii B penpoayKTHUBHOMY TpaKTi BEIUKOI poraroi Xymobu 3aiuiia-
FOTBhCSl HEJIOCTATHRO OXapakTepru3oBaHUMU. Hapasi Bigomo, 1o Mik-
po6ioM penpoayKTHBHOTO TPAKTY BEJIMKOI pOTraToi XyJ00Hu € OuIbIl
pI3HOMaHITHUM, SIK MOPIBHATH 3 JOAChKUM (Swartz et al.,, 2014).
Ay Ta iH. (2019a) mokazanu, 0 BiIHOCHA KUTBKICTh OaKTepiid 3Mi-
HIOETBCS 1] 4aC CUHXPOHI3allii ecTpycy. Y KOpIB 13 3HHKEHOIO KOH-
nentpaiieto nporecrepony (P4) cmocrepiranacst OGupina KUTbKICTD
OaxTepiil IEBHUX TUIIIB, @ Y KOPIB 13 MABUIIEHUM piBHEM P4 criocte-
piranu iHmi Taunu (Ault et al., 2019a). Bigznadyeno, mio pisHOMaHIT-
HICTh OaKTepiaJIbHUX CIUILHOT MOXE MOTECHIIIHHO 3MIHIOBATHCS i
Yyac mporpecyBaHHs ecTpajipHoro mukiy (Ault et al., 2019b). 3ok-
pema, pi3Ky 3MiHYy pi3HOMAHITHOCTI OakTepiil crocTepiraiu 3a JBa
JIH1 IO IITYYHOTO OCIMEHIHHS, KOJIU TUThHI Ta HETUTbHI KOPOBU MaJln
pizHi criiieHOTH (Ault et al., 2019b).

Humni 38’430k MK penpoayKTHBHOIO MIKpOOIOTOIO Ta LUTOKi-
HaMH, MOB’SI3aHUMH 3 GEPTUIBHICTIO, Y BEJIMKOT poraroi Xyaoou 3a-
JUIIAETHCS HEe3 sicoBaHUM. TomMy moTpeOyIoTh pO3BUTKY Ta JeTasli3a-
il JOCTIHKEHHS 1010 BCTAHOBIICHHS 3B SI3KY MK KOHIICHTPAILI€IO
IIUTOKIHIB 1 BiTHOCHOIO KITBKICTIO OaKTepiil, OB’ A3aHUX 13 PEePTHIIb-
HICTIO.
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IPYHTOBA MIKPOBIOJIOT'IA

VK 579.64:632.4:633.11

YUCEJBbHOCTI MIKPOOPT'AHI3MIB OKPEMUX
EKOJIOTI'O-TPO®IYHUX I'PYII PUBOCPEPHOI'O
ITPYHTY NIIEHUIII O3UMOI

I. B. Beznocko, T. M. I'opramn, L. 1. Mociituyk, B. O. Myapak

ITnemumym azpoexonozii i npupoooxopucmyeanns HAAH
eyn. Memponoziuna, 12; m. Kuis, 03143, Ykpaina
e-mail: beznoskoirina@gmail.com

PoarodicTs rpyHTIB TICHO MOB’si3aHa 3 AISUTEHICTIO IPYHTOBUX Mi-
KpOOPTaHi3MiB, OCKUTbKH MIKp00OioTa akKTUBHO (YHKIIOHYE Ta Gop-
My€ BEPXHIil IPYHTOBHI TOPU30HT, B IKOMY 30CEPEIKEHO HAOLIb-
M 3anac opraniyHuX Gopm noxxkuBHux enemeHTiB ([latnka & Ila-
tuka, 2013). HalineGe3neuHimn 3aXxBOPIOBAHHS MIIEHUII 03UMOI
OB s13aHi caMe 31 3MIHaMU I'PYHTOBOI MIKpOOIOTH, Ha SIKY BIJIMBAIOTh
TEXHOJIOT1l BUPOIIYBaHHS POCJIMH Ta TPYHTOBO-KJIIMAaTH4HI yMOBHU
(Iytunceka, 2006). CTpykTypa pOCIMHHOTO MiKpoOioMy BH3HAYa-
€ThCsl OI0THYHUMH, A0I0THYHUMH Ta aHTPOTIOTEHHUMH (DaKTOpaMu, a
TaKOXX MiKpo0OioTa pr3ocdepH BiJIPi3HIETHCS BHCOKOIO CICIUDiUHi-
CTIO, HaBITh MK PI3HUMH COPTaMHU OJTHOTO 1 TOTO K BHUIY POCIHHH
(Nannipieri, 2003). Tomy MeTOI0 HaIIOTO AOCIIKEHHS OyJI0 BU3HA-
YeHHS YMCEJIbHOCTI MIKPOOPTaHi3MiB OKPEMHUX €KOJIOTO-TPOPIUHUX
rpyn y puszochepHOMYy IPYHTI POCIUH MIIEHUII 03UMOi 3a PI3HHX
TEXHOJIOT1 BUPOIIYBaHHS KYJIbTYPH.

Hocnimxenns npoBogwmu Brponosxk 2020-2022 pp. Ha 6asi
TUMYaCOBUX MOJBOBHUX JIOCIIIB, po3ramoBaHiuX Ha CKBUPCHKIN 10-
cHijHii cTaHIil opraniunoro BupoOHunTBa HAAH (Kuiscbka 00-
JacTh), 1€ BUKOPUCTOBYBAJIM Bl TEXHOJIOTI] BUPOIIyBaHHS: TpaIH-
HiiiHy (BHeceHHs repOinuay 1 GyHrinuIy — XIMIYHHX PEYOBHH) Ta
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opraniuny (6e3 BHECEHHsI JOOpHUB, JIMIIE TMOJHUB BOJAOIO). 3TIAHO 3
JCTY 7847:2015 3pa3ku rpyHTy i1 IOCIBOM MIISHHII 03UMOT COPTY
[Monmonsnka BimOupanu y TpboX (a3ax OHTOTEHE3y: KYIICHHs, I[Bi-
TIHHS, TO3piBaHHA.

JlocaimkeHHs MPOBOAMIIH B JIabopaTopii 010KOHTPOIIIO arpoeKo-
cucteMm Ta opraniunoro BupooHunrsa HAAH. YucenbHicTs MIKpO-
Oprafi3mMiB OCHOBHHX €KOJIOTO-TPO(MIYHHUX IPYI BU3HAYATU METOIOM
BHCIBaHHS PO3BEJICHb IPYHTOBOI CYCIIEH311 Ha CTaHAPTHI KUBUIbHI
CepeI0BHUIIIA.

VY ¢azy uBiTIHHS POCIMH 32 BACOKOTO BOJIOT03a0€3MeUYeHHS IPY-
HTY (Tizporepmiunuii koedinieHT OyB Ha piBHI 1,8) ciocTepiranu 306i-
JBIICHHS YUCEIBHOCTI IPEICTABHUKIB yCIX JOCTIKYBAaHUX €KOJIOTO-
TpodiuyHUX TpyH (pHC.).
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Puc. Ocnoeni exonozco-mpoghiuni epynu puzocgheprnozo rpynmy
nio 4ac onmoeene3y poCiut NUeHUYyi 03UMOI.

Ha ycix ¢a3ax onrorenesy B puzochepHOMY IPYHTI MIIECHUII
03MMOi SIK 32 OpraHiuHOl, TaK 1 TPaTUIIITHOI TEXHOJIOTIHA CIIOCTEpi-
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rajiy CyTTEBE 3pOCTAHHS YMCEIbHOCTI MATOr€HHUX MIKPOMILIETIB, 1110
cranoBuiio Bix 8,7 1o 17,2 muua KYO/r rpynTy. ¥V (hasi no3piBanns 3a
OpraHiuHO1 TEXHOJIOTii BUPOIYBaHHS MMAaTOr€HHA MIKOOIOTa B pU30-
chepHOMY TPYHTI TIIEHHUII O3UMOI XapaKTepH3yBaJlacsi MEHIINM
CKJIaIoM Mikpooprasizmis 1 carana 11,1 miaa KYO/r rpyaty npotu
TpaAMIIHOT TEXHOJIOT11, JIe TATOTeHHI MIKpPOOPTaHi3MH 3POCTAH JI0
17,2 maa KYO/r 1pynTy. Takok BHCOKOIO YHCENBHICTIO (B MeXax
7,8-17,2 maa KYO/r 1pyHTy) XapakTtepusyBaiucs MenoTpodHi
rpyny MIKpOOPTaHi3MiB MiJl TOCIBOM MIIEHHUIII 03UMO1 32 000X TeX-
Hosorii. Ile o3Havae, 1m0 IPYHT MICTHTh AOCTAaTHIO KUIBKICTh Oopra-
HIYHOT pEYOBUHU, BMICT SIKO1 32 OpraHiuHO1 TEXHOJIOTIi 3pOCTa€E MPO-
TSTOM BETETaLIHHOTO Mepioxy pociauH. ICTOTHO 3pocTana KUTbKICTh
MIKpOOpPTraHi3MiB TYMaTpO3KJIaJaIbHOT TPYIH, X KUTBKICTh 3a Tpaau-
iitHOT TexHoorii Oyna B 2 pa3u BUIIOO, SK MOPIBHATH 13 MOKa3HH-
KaMH, OTPUMAHUMH 332 OPraHiYHOI TEXHOJOTIl BUPOIIYBaHHS IIIIe-
HUIIl 03UMOT, 1 KonuBanacs Bix 5,9 no 7,1 muua KYO/r rpynaty. Takox
3a TPAIUIIIfHOIO 1 OPTaHIYHOIO TEXHOJIOTISIMA BUPOIILYBaHHS POCIHH
MIICHUIII 03UMOi HE3HAYHOIO0 KUTBKICTIO MIKPOOIOTH XapaKTepu3yBa-
mucs rpynu: aminomitayi (1,8—4,8 maa KYO/r 1pyHTYy), 11€711051030-
nitnyni (0,5-3,5 miaa KY O/t 1pyHTy), 5IKi 32 HassBHOCTI ()epMEHTIB
3IIHCHIOIOTh JIETPajallilo LEII0JI030BMICHUX cyOcTpatiB. Bonu He
noTpeOyIOTh BEJIMKOI KUTbKOCTI MOKMBHUX PEYOBHH, ajleé THM CaMUM
HAJAI0Th MOXJIUBICTh JJIS1 PO3BUTKY 1HIIMX MIKPOOPTaHi3MiB, 110 3a-
CBOIOIOTh IPOIYKTH Tifponi3y. KinbkicHUI ckiaj 3a3Ha4eHUX Iy
MikpoopraHizmiB OyB y 1,5 pa3a BUIIMM 3a TpaAUIIHHOT TEXHOJIOTI],
SIK TIOPIBHATH 3 OPraHIuHOIO TEXHOJOTI€EI0, IO CBITYUTD MPO AaKTUBHE
3acTOCYBaHHA A00puB. BapTo 3a3HaunTH, 10 KUTBKICTH OJIrOTPOQ-
HUX TPYI MIKPOMILETIB y pu3ochepHOMY TPYHTI POCIHH MIICHHUI
03MMOi ICTOTHO 3pOCTajia 3a OpraHIYHOI TEXHOJIOr'1l BUPOLIYBaHHS Yy
¢da3i KymeHHs, a A0 KIHIS BETeTalifHOro Mepioay iX YUCENbHICTb
3MeHmunacs B 1,5-2 pasu. lle cBiTuuTh Mpo BUUEpIIaHHS 3a1aciB JieT-
KOJIOCTYTTHUX TMOXXHUBHUX €JIEMEHTIB Ta MOCUJICHHS TyMi]ikamiiHux
MpOIeCiB HAa MOYATKOBUX eTamax oHTorenesy. Omke, pusochepHuii
IPYHT Iif] TOCIBOM MIIEHHUIII 03UMOT ICTOTHO Pi3HUBCS 32 KUTbKICHUM
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CKJIAJIOM IPYHTOBHUX MIKPOOPTaHi3MiB, IO 3aJI€XkKaa0 BiJ TEXHOIOT1i
BUPOILIYBaHHS KYJIbTYpPH.

UDC 63

EFFECT OF ZINC ORE DESULFURIZATION ON
THE ENVIRONMENTAL STATE OF THE CHAABET
EL HAMRA MINE, SETIF (ALGERIA)

S. Bouabdallah!-2, A. Benselhoub3

ILaboratory of Valorization of Mining Resources and
Environment, Mining Department, Badji Mokhtar University
17 hassen chaouche, Annaba, 23000, Algeria

2Abderrahmane Mira Universities
Q22R+475, Targa ouzemour, Bejaia, 06000, Algeria

3Environmental Research Center (C. R. E)
Sidi Amar, Annaba, 23001, Algeria

e-mail: soufiane.bouabdallah@univ-bejaia.dz

The mining industry is of great economic importance in many
countries, one of the important metals in this industry is zinc. This
metal is mined for several purposes, the most common being its use
in steel or other metal products. Zinc is the third non-ferrous metal
produced in the world after aluminium and copper. Zinc exists in its
natural state, mainly in the form of sulphide ores, the most important
of which are: blende or sphalerite, calamines or zinc carbonates and
francklinite.

The Chaabet El-Hamra deposit is directly located, about 250 km
southeast of Algiers and 50 km south of Setif, in the Chouf-Bouarket
region 4.5 km from Ain-Azel and 12 km southeast of the Kherzet
Youssef mining complex. Its approximate geographical coordinates
are 35° 45'N and 5° 30'E. The altitude of the site varies from 950 to
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1200 meters. The Figure 1 presents the geographical position of the
study area.
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Figure 1. Geographical location of the study area.

Samples taken by bleeding and prepared in folded sections and
thin section were subjected to observations under metallographic mi-
croscopy. The mineral species thus identified (Figure 2) are mainly
sphalerite, pyrite, marcasite, and dolomite.

The mineralogical study made it possible to establish the distri-
bution of chemical elements by carrier minerals and to measure the
dimensions of mineral grains. This information is necessary to specify
the ore processing operations (mineral processing and metal extrac-
tion processes) that can be applied in the beneficiation stage. For the
particle size composition of the ore, after the different stages of frag-
mentation, we proceed to the sieving analysis. The particle size ana-
lysis makes it possible to determine the size and the respective weight
percentages of the different families of grains called particle size frac-
tions constituting the samples. The granulo-chemical analysis is done
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for the purpose of specifying after classification the qualitative and
quantitative aspect, in metalliferous elements at the level of each par-
ticle size class.

v : ‘. £
;. aeaPyrite

J#Marcasite

Figure 2. Petrographic analysis of zinc sulphide ore.

The results obtained by XRD show that the mineralogical com-
position includes: sphalerite, galena, and pyrite, dolomite and marca-
site, which are the majority minerals (Figure 3). After having identi-
fied the composition of the ore, it is essential to know the size of the
mineral grains; we find that the highest zinc content is between the
meshes 0.5 and 0.25 mm, corresponding to 14.5 % Zn for a weight
yield of 7.8 % .The results are shown in Table 1 and Table 2 below.
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Table 1. Results of preliminary analysis by florescence X

Oxides | Zn S Pb |ALO3|Fex03| CaO | MgO | Na2O | K20

Content
(%)

6.75 | 16.8 | 0.33 | 4.04 | 16.7 | 18.9 |14.95| 1.25| 0.6

_l-
Lt
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Position [*2Theta] (Copper (Cu

Figure 3. XRD analysis of zinc sulphide ore.

The application of zinc in agriculture and microbiology holds
significant importance due to its essential role in plant growth and its
impact on soil health. Zinc is a vital micronutrient for plants, as it
participates in numerous enzymatic reactions crucial for processes
like protein synthesis, photosynthesis, growth regulation, and the for-
mation of plant hormones. Soil deficiencies in zinc can result in nu-
tritional deficits for plants, leading to stunted growth, reduced fruit
and seed production, and heightened vulnerability to diseases.
Thoughtful and strategic zinc application in agriculture, coupled with
sustainable soil management practices, is pivotal for maintaining
long-term soil fertility, boosting agricultural yields, and reducing re-
liance on chemical inputs. In summary, zinc emerges as a pivotal
element for both plant growth and soil health in the realm of agricul-
ture. Its effective utilization, when combined with a comprehensive
understanding of associated microbiological processes, is paramount
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Table 2. Results of chemical analysis of size fractions

Weight | Weight | content % | distribution %
(2 (%) | Zn | Pb | Zn Pb
+5 183.0 18.34 3.5 10.075 | 795 | 3.13
—5...+4 73.1 7.32 55 1 017 | 499 | 2.83
—4...43.15 47.1 4.72 6.0 | 0.12 | 3.50 1.28
—-3.15...42.5 59.3 5.94 45 | 0.50 | 3.31 8.65
—2.50...+2 61.2 6.13 7.5 1 062 | 569 | 2.22
—2.00...+1.6 39.0 3.91 85 | 025 | 411 | 474
—-1.60...+1.25 46.2 4.63 10.0 | 045 | 5.73 | 16.59
—1.25...40.80 88.7 8.87 | 11.0 | 0.82 |12.11 |12.29
—0.8...+0.5 80.4 8.06 | 13.0 | 0.67 | 12.97 | 17.24
—0.5...+0.25 77.9 7.80 | 145 | 0.97 | 14.02 | 17.24
—0.25...+0.125 86.2 8.60 | 13.0 | 0.75 | 13.91 | 14.75
—0.125...40.074 | 76.5 7.66 85 | 0.62 | 8.07 |10.82
—0.074 79.1 7.93 7.0 | 030 | 6.87 | 5.41
Total 997.9 | 99.91 100 100

Meshes (mm)

for enhancing agricultural productivity in an environmentally sus-
tainable manner and for addressing issues related to zinc soil conta-
mination.
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VK 57.083.12: 631.147

®OPMYBAHHA MIKPOBHUX TEHO3IB Y
PU3O0CPEPI KYJbTYPHUX POCIMH

I. I. 'ymeniok, A. C. JleBimko, B. O. LIBiryn

ITnemumym azpoexonocii i npupoooxopucmyeannss HAAH
eyn. Memponoziuna, 12; m. Kuie, 03143, Ykpaina
e-mail: gumenyuk.ir@gmail.com

[pyHT € AMHAMIYHOIO, )KMBOIKO Ta HEBII €MHOK YaCTHHOK €KO-
CHUCTEMH CyIIIi. 3aJI€KHO B/l HASIBHOCTI POCTY POCJIMH HAa HOMY, HOTO
MO>KHA PO3JIUTMTH Ha JIBa TUITH, a caMe pu3ochepHuii Ta Hepusoche-
pHuil 1pyHT. Pu3ochepa — 1e yacTuHa IpyHTY, 0 O€3M0CEePEIHBO
0TOYY€E KOPEHI POCIMH Ta XapaKTePU3YEThCA MIJIBUIIEHOIO aKTHBHI-
CTIO MikpoopraHi3miB. Hepuzocdepuuii rpyHT, Tak 3BaHUI HACHUII-
HUHW TPYHT — II€ TPYHT, BUIbHHUI Bil KOpeHiB pociuH. Bimomo, mio
MIKpOOpPTaHi3MHU 3aXUIIAI0Th CBOIX POCIUH-)KMBHUTENIB BiJ] MATOT€H-
HUX OPraHi3MiB, COPUSIOTh POCTY Ta KPAIIOMY BPOXKAIO KYJIbTypPHUX
POCIUH, a TAKOX YaCTO € JayKe CrenuDIYHUMH ISl KOKHOTO THITY
pocnuH. Tomy Hamu OyJi0 POBEIEHO JAOCIIKEHHS, CIPSIMOBaHE Ha
BUSIBJICHHS BIIMIHHOCTEH pU30C(EPHOro Ta HACUITHOTO TPYHTIB il
Yyac BUPOLILYBaHHS IEIKUX KYJIbTYpPHUX POCIIHH 32 YMOB OPTaHIYHOTO
3eMIIepoOCTBa.

3pa3ku IpyHTY IS TOCHIDKEHb BinOupanu Ha CKBUPCHKIiH 10c-
ninHii cranuii opraniunoro upoOHunTBa IAIl HAAH y mapi 1py-
HTY 0—20 cM: 10 BUCIBY KyJBTYpHUX POCIHH (COsl, MIICHULIS, KyKY-
pyl3a, COHSIIHUK, Tpeuka) Ta 3a 45 mi6 micisa cxonis. IlimpaxyHok
YHCEJIbHOCTI MIKPOOPIaHi3MiB MPOBOANIIHN 3arajJbHONPUHHSATIM Me-
TOJIOM JECATHKPATHUX PO3BEACHB 13 BUCIBOM iX Ha BIIMOBIIHI KHU-
BUJIbHI CEPEJIOBHINA.

Hamu BCTaHOBIIEHO, IO YHCENBHICTH MIKPOOPTaHi3MiB OCHOB-
HUX TAKCOHOMIYHUX I'pyN (MIKpPOMILIETIB, HECTIOPOBUX OaKTEpiii, aK-
TUHOMIIIETIB, IIEJIFOJIO30JITUKIB) micis 45 110 KyJIbTUBYBaHHS BUIIE-
3a3HAYEHUX POCIIMH CYTTEBO HE 3MIHIOBAJACS B HACUITHOMY IPYHTI,
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Ha BiIMIiHY Bix pu3ocdepnoro. Jluie 3a BUpPOIyBaHHS COi B HACHUII-
HOMY I'PYHTI 3pOCTa€ KUIbKICTh aMOHI(IKaTOpiB. 3a BUPOIIYBaHHS 1H-
HIMX KYJIBTYp 1X KUTbKICTh HE 3MiHIOBanacs. Y pusochepHomy rpyHTi
KUTBKICTh aMOHI(IKaTOpiB 30UIbIIyBajacs 3a BHPOILYBAHHS COI Ta
neHui. Tako HeoOXiTHO BII3HAYUTH 3MEHIIEHHS KUTBKOCTI MIK-
POMIIIETIB Y pu3ochepi pOCIHH COl, MIICHUII], KyKYpY/I3U Ta COHSIII-
HuKa. Puzocdepa kokHOT IOCHIIKYBaHOI CUIBCHKOTOCIIOAAPCHKOT
KYJIbTYPH XapaKTEepHU3Y€EThCsS CHEMUBIYHUM MIKPOOHHM IEHO30M.
AHani3 po3BUTKY MIKpOOHOTO IIEHO3Y MOKa3aB, 1110 3 HACHYEHHSIM Ci-
BO3MIH PI3HUMH KYJIbTYpaMHU Bi1OyBa€ThCs 30aJlaHCyBaHHS MIKPOO-
HOTO LIEHO3Y IPYHTY. TOOTO 3MiHa SIKICHOTO CKJIaJy KOPEHEBUX BU/II-
JIeHb, 1II0 MA€ MICIE 3@ CIBO3MIHH, CIpHUS€ aKTUBHOMY IEperpyIy-
BaHHIO Pi3HUX (DOPM MIKPOOPTaHI3MIB, @ TAKOXK CIPUUHHSIE 3MIHY 1H-
TEHCUBHOCTI 010XIMIYHUX MIPOLECIB Y IPYHTI.

Pe3ynpTatét 1IBOTO JOCTIIKEHHS MOKa3aiH, IO PU30CHEpHUIA
IPYHT PI3HUX KYJbTYPHUX POCIHMH KOJOHI3YETbCS PI3HUMH BUAAMU
Ta MOMYJISIISIMU MIKPOOPTaHi3MiB, Ha BIAMIHY BiJ HEPU30CPEPHOTO
(HacumHOro) rpyHTy. BupouryBanHs KyJIbTypHUX POCIUH MOXE TO-
3UTUBHO BIUTMBATH Ha MPOIECH TYMYCOYTBOPEHHs, a O€33MIHHE BU-
porryBaHHs Oy/1b-5KOi CUTBCHKOTOCTIOAAPCHKO1 KYIBTYPH 3HAYHO I10-
pYyIIy€ CTIMKICTh MIKPOOHOTO LIEHO3Y prU30chepH, SIK MOPIBHATH 13 3a-
CTOCYBaHHSM CiBO3MIHH.
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AKTHUBHICTb IEJIOJIO30PYHUHIBHUX
MIKPOOPI'AHI3MIB ¥ IPYHTI 3AJIEJKHO BIJ|
HACHYEHHS CIBO3MIH COHAIIITHUKOM

3. O. JertsaproBa

eporcasnuii 6iomexnonoeiyHul yHisepcumem
eya. Anueecoxux, 44, m. Xapxie, 61002, Vkpaina
e-mail: zinaidasamosvat@gmail.com

VY IpyHTi MpakTUYHO HEMAE MPOLIECY, B AKoMy O He Opana akTH-
BHOI y4acTi Mikpo6ioTa. Mikpo0ioJIoTi4H1 MPOIIECH B IPYHTI epedy-
BalOTh Y TICHOMY 3B’SI3KY 13 BEJIEHHSIM CLTLCHKOT'O TOCTIOIaPCTBA, SIKE
HEOJIMIHHO BIUJIMBA€E HA IPYHT, MOPYIIYIOYX MPUPOIHI MTPOLIECH B ar-
poreno3ax (Schimel, 2012; Marais, 2012; McDaniel, 2014). 3a Bupo-
IIyBaHHS COHSIIIHUKA MOKE BUHUKATH mpoliaema nediluTy oprasiy-
HOI PEUYOBUHH B IPYHTI arpodiToleHO03iB, M0 y MOAAIBIIOMY BIUIH-
BaTMME Ha BpoxaiHicTh HacTynHuX KyueTyp (KocTtiouenko, 2014).
Tomy BBa)kaeThCs, O 30 UTHIICHHS YaCTKH COHSIIIHUKA B CIBO3MIHAX
MO’K€ MaTH 3HAYHUU BIUIMB HAa MIKPOOHI yrpynoBaHHS, SKI KOHTPO-
JIOI0TH KOJIOOOIr MOKMBHUX PEYOBUH 1 BIUTMBAIOTH Ha MPOIYKTUB-
HicTb KynbTyp (Dehtiarova, 2022).

JlocnmipKeHHsT  LIeII0JIO30IITHYHOI aKTUBHOCTI IPYHTY HpPOBO-
qun y 2022 p. Ha nociigHOMY ToJi Kadeapu 3emiaepoOcTBa Ta rep-
6osorii im. O. M. Moxeiika Jlep>kaBHOTO OI0TEXHOJIOTIYHOTO YHi-
BEPCUTETY.

HocnimxyBany BapiaHTH Pi3HOTO HaCHYEHHS KOPOTKOPOTAILii-
HUX CIBO3MIH COHSIIITHUKOM:

BapianT 1 (yactka consimmuka — 20 %): 1. ['opox. 2. [Tmenns
o3uMa. 3. Kykypynza. 4. Kuro o3ume. 5. CoHSIIHUK.

BapianT 2 (yactka consimmauka — 40 %): 1. ['opox. 2. [Tmenns
o3uma. 3. ConsilrHuK. 4. J)Kuro ozume. S. COHSIIHUK.

Bapianr 3 (vacrka consimanka — 60 %): 1. Constmuuk. 2. ITme-
Huus o3uma. 3. Conssmrauk. 4. XKuto ozume. 5. COHAIIHUK.
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Jn1st OpiBHSHHS TOCIIPKYBAHOTO MOKAa3HUKA KOHTPOJIEM OYJi0
oOpaHe 1oJie YUCTOTrO mapy.

VY Bepxubomy mapi rpyHty 0—10 cM aKTUBHICTH MIKpOOpPTaHi3-
MIB OyJia HIDKYOIO MPOTH 1HIIUX MIAPiB, M0 OYJI0 CIPUYUHEHO HU3b-
KHMH 3aracaMy BOJIOTH Ta MiBUIIEHOI0 TemrepaTyporo. [Iporte naii-
OLTBII IHTEHCUBHMIA PO3KJIA] IIEJI0JI03H (JITITHE TIOJIOTHO) BilOyBaBCs
y BapiaHTi 3 HacCU4eHHsIM consmHnka 60 % — 41,1 %. 13 3meHmeH-
HSIM YaCTKH COHSIIIHUKA B ciBo3MiHax 110 40 % 120 % 3Ha4eHHS 3HU-
xyBanucs Ha 18,3 % 123,8 % BinnoBigHo.

VY mapi rpynty 10-20 cM po3kiafaHHsa MOJOTHA BiAOYyBanocs
OLTBII IHTEHCUBHO 1 TAKOXK 3aJI€KaNO0 Bl BapiaHTiB HacuueHHs. Tak,
3a BHPOILYBaHHS COHSIIHUKA B CiBO3MiHI 3 yacTkoro 60 % y mapi
rpyHTy 10—20 CM aKTHUBHICTh LEIIOI030pYHHIBHIX MIKPOOPTaHi3MiB
Oy:na HaiiBuior. [Ipo 11e CBITYUTh BiICOTOK PO3KIAACHOTO MOJIOTHA
Ha piBHi 55,0 %, o 6ineme Hix Ha 8,1 %, sk mopiBHATH 13 40 %-M
HacuyeHHsM, a 3 HacuueHHsIM 20 % — Ha 22,0 % Big mo4aTKOBOI
Macu mosioTHa. HalGinbln akTUBHOIO MiSTIBHICTH MIKPOOpPTaHi3MiB
Oyna y HikHbOMY mapi rpyHTy 20—-30 cM — 3 HAalBUIIIMMU 3HAYEH-
HSIMH y BapiaHTi 3 yacTKo coHsmHuKa 60 %. Tak, BIICOTOK po3Kiia-
JICHO1 LIEITI0JI03M BiJl TOYaTKOBOT Macu CTaHOBUB 65,2 %. Y BapiaHTax
3 HacuueHHAM coHsmHnKa 40 % 120 % iHTEHCHBHICTH PO3KJIaIaHHS
Leroa03u 3au3niaacs Ha 18,3 % 121,3 % BiamoBigHoO.

Orxe, ciBO3MiHA 3 HACMYEHHSIM coHsmHuKa 60 % 3abe3neunia
HaWOUTBII CHPUATINBI YMOBH JIJIS AKUTTE TISUTBHOCT] LETIOI030py iHI-
BHUX MIKpPOOpPraHi3MiB B OPHOMY IIapi YOPHO3EMY THUIIOBOTO, IO
MOB’SI3aHO 13 BEJIMKOIO KUTBKICTIO HOTO POCIMHHUX PEINTOK, SKi Ha-
KOIMYYBAJIUCS B TIOJIi BIIPOJIOBK BCi€T poTaIlii C1BO3MIHHU.
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BIIJIUB KPAIIJIMHHOI'O 3POILIIEHHS 1 PI3BHUX
CUCTEM YJIOBPEHHS HA BIOTEHHICTb
YOPHO3EMY TUIIOBOI'O 3A BUPOIIIYBAHHS
CYHUII CAJIOBOI

H. L. KoBasxu!, O. B. TBepaoxJio2, C. B. Pe3nik!

! Teporcasnuii 6iomexnono2iunuil yrnigepcumem
n/6 «/loxkyuaescvke-2», Xapkiecvkuii p-H, Xapkiecoka ooi.,
62483, Ykpaina

2XapkiscvoKuil HAYIOHALHULL NEOA202IYHULL
yuisepcumem imeni I'. C. Ckoeopoou
eya. Anueecoxux, 29; m. Xapxkie, 61002, Vkpaina

e-mail: kovalzhy.n.i@gmail.com

Po3BUTOK IPYHTIB 1 IPYHTOBOTO MOKPUBY Oarato B 4oMmy 3alie-
JKUTb BII MIKDOOHOTO HAaCEJIEHHs IPYHTY, SIKE€ B 3HaUHII Mip1 3yMOB-
JII0€ MiHEpai3allifo OPraHiYHUX PEIITOK, MePEBOASIUN «3aKOHCEPBO-
BaH» MOKMBHI PEUOBHHH B AOCTYMHI /i pociauH ¢opmu (erts-
proB, 2011; I'aBBa, 2016; Ishaq et al., 2020).

JlocnipkeHHs IPOBOAMIIM HAa YOPHO3E€MI TUIIOBOMY Ba)KKOCYT-
JMHKOBOMY Ha Jeci. Bapiantamu gocnimpkeHHS Oyiau AUISHKH ITif
npupoaHuM (itorieHo30M (repenir 3 1946 p.), minsHKa 3a TpaguIlii-
HOI cucTeMu 00poOITKY (KYKypyn3a, puwis, sikiid monas 100 pokiB) Ha
rmbuHax Bix 0 10 40 cM Ta BapiaHTH BUPOILYBaHHS CYHHIIl CaJJOBOL
M1 KPaTUIMHHUAM 3pOIIEHHSM 32 PI3HUX CUCTEM YIOOpEeHHs, Ha TJIH-
OuHax Bia BepxHbOTO 1mapy (rpedusi) 10 50 cm: I ginsiHKa — CyHHIIS
6e3 ymoOpenns; Il ginsHKka — CyHHIIS 32 MiHEpaJIbHOI CHCTEMHU
yaoopenns; 111 ninsHka — cyHuUIsd 3a opraHo-MiHepajJbHOI CHCTEMHU
yaoopenns; 1V ninsiHka — CyHUIlS 32 OpPraHidyHOiI CUCTEMH YH00-
pennsi. Sk go6puBa BukopuctoByBanu Hitpoamodocky NigPisKis 3
pospaxynky 400 kr/ra Ta HamiBnepenpinuii rHiii — 50 1/ra. 3pomry-
BaHa BOja: 3 KJlac — HENpHUIaTHA ISl 3pOIICHHS 32 BMICTOM 3aJTi3a.
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JUJ1s1 OLIIHKY BIUTMBY PI3HUX CUCTEM YTOOPEHHS 32 BUPOILyBaHHS
CYHHMIII CaJI0BOi BUKOPUCTOBYBaJM TMoka3HUK OioreHHocti (bioren-
Hicth = KAA + MIIA + EIII + TA) six cymy KYO, sxi acuMiutoTh
MiHepanbHi (HOpPMH a30TY, Ti, 0 BUKOPUCTOBYIOTH IEPEBAYKHO Opra-
HIYHI CIIOJTYKH @30Ty, a TAKOXK OJIrOHITpo(diIbHI i onirokapOodinbHi
MIKpOOpPTaHi3MHU.

3a MociipKyBaHUMHU BapiaHTaMy HaWBUIIMK MOKA3HUK 3aralib-
HOT MIKp0OO0i0J0TiuHOT aKTUBHOCTI (OioreHHocTi) Oyno 3agikcoBaHO
Ha nepenosi y mapi rpyaty 0-10 cm (8,75 mur KYO/r c. 1.). Ha doni
3aCTOCYBaHHS JOOPUB Mijl CYHHIIIO, BEPXHI TOPU30HTH, OCOOINBO Y
rpeOHi, Maju JeIIo BUIi MOKa3HUKH, a came: 9,95 maa KYO/rc. 1. —
3a MiHepanbHOTrOo, 9,89 MH KYO/T ¢. 1. — 3a opraniuHoro, 9,69 MiH
KYO/r c. 1. 3a oprano-minepanbHoro ynoOpeHHs. Pi3ke 3MeHIIEHHS
YHCEJILHOCTI OaKTepil CIIOCTEPIraeThes y BapiaHTI CyHHUIll 6e3 yno0-
peHHS Ha BCIX MIMOMHAX AOCITIHKYBaHOTO IpyHTY (Bim 6,50 muH
KYO/r c. 1. y rpe6ni no 0,74 maa KYO/r c. 1. — y mapi rpynty 30—
40 cwm). 3poctanns 6iorennocti y 10-20 cm (7,14 mm KYO/r c. 1.)
120-30 cm (7,01 maa KYO/T c. 1.) mapax rpyHTy Bi3Hau€HO y Bapi-
aHTI KYKYPY/I3H, sIK TOPIBHSTH 3 yCiMa BapiaHTaMH.

3rigHO 3 MATEMAaTUKO-CTATUCTUYHUM aHAJI30M CIIOCTEPIraeThCst
BIICYTHICTb JOCTOBIPHOT'O BIUIMBY BAapiaHTIB JOCIIKEHHS JIMIIE HA
MMOKa3HHUK YMCEIHHOCTI aKTMHOMILIETIB 1 010r€HHOCTI, @ OT CE30HHICTh
LIUIKOM 1 OBHICTIO BIUIMBA€E Ha 3arajibHy OI0r€HHICTh IPYHTY I unce-
JBHICTH MPEACTABHUKIB YCIX JOCTIHKEHUX €KOJIOrO-TPOPIUHUX TPYII
MiKkpoopraHizMiB. Buxoasuu 3 nokasnuka F, BIUIMB ce30Hy Ha 4uce-
JBHICTh MIKPOOPTaHI3MIB 3HAYHO BUIIMN, HK CUCTEMHU YJIOOPEHHS.

VY nigcyMKy JOCIKEHb BUSBHIN: CUCTEMa YIOOpEHHS J10CTO-
BIPHO BIUIMBA€ HA YUCEIBHICTH MPAKTHUYHO YCIX MIKPOOPTaHi3MiB,
MpoTe 3arajabHa OIOTCHHICTh HE 3MIHIOETHCS; TCHACHIIIO JIO TiABH-
HICHHSI MOKa3HUWKa OI0r€HHOCTI y BapiaHTaxX CyHHII 32 MiHEPAJIbHOTO
yAOOpEHHS 1 BHECEHHS OpraHIYHUX TOOPHUB MPOTHU KOHTPOJIIO 1 1epe-
JIOTY; C€30H POKY BIUIMBA€E HA YUCEIbHICTH MIKPOOPTaHI3MIB 3HAYHO
OulblIIe, HDK CUCTEMA YIOOpEHHS.
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OCOBJIMBOCTI POCTY HOBOI'O ITAMY
AZOSPIRILLUM BRASILENSE 271 HA "KUBHUJIbHUX
CEPEJOBHUIIAX PI3HOI'O XIMIYHOTI'O CRUIAY

O. B. Jloroma!2, 0. O. Bopooeii!, T. O. Ycmanosa!

HTnemumym cinbcbk020Cn00apcvkoi Mikpobiono2ii
ma azponpomuciiosozo eupoonuymea HAAH
eya. llleguenka, 97, m. Yepnicie, 14030, Ykpaina

’Hayionanvnutl ynieepcumem «Yepriciecoka noiimexmika»
eya. llleguenka, 95; m. Yepnicie, 14030, Ykpaina

e-mail: olga.logosha94@gmail.com

Binomo, 110 peryioBaHHS POCTYy MIKPOOPraHi3MiB MOXJINBE 32
paxyHOK Mmigdopy ONTUMaJIbHUX CEPEIOBHIL KYJIbTUBYBAaHHS, 110 JA€
3MOTy OTpUMAaTH 3Ha4HHM npupict 6iomacu (Poii 3i cmiBas., 2016).
Ckiazn cepeloBHINa Ma€ BUpIIAJIbHE 3HAYSHHS IMiJ 4ac pO3poOKU
OakTepiallbHUX IHOKYJISHTIB, a/pke Ma€ 3a0€3MeYUTH OTPUMAHHS
JIOCTATHBOI KUTBKOCTI dKUTTE3AATHUX Ta AKTUBHUX MIKPOOHUX KIITUH
(Bashan et al., 2014; Lobo et al., 2019).

g kynpTUBYBaHHS OaKTepidt poay Azospirillum BITYN3HIHUMU
Ta 3aKOPJOHHHUMH BYCHUMH HAWYACTIIIE BUKOPUCTOBYIOTHCS Pi3HO-
MaHITHI CepeIOBUIIA HAMMIBCUHTETHUHOTO ckiany (Bonkoron, Han-
kepuuyHa, 2015; Oliveira et al., 2017). B marentax Ha KOPUCHY MO-
JIeJTb TiJ] Yac BUTOTOBJICHHS MpernapariB s 00poOKU HACIHHS JKHUTa,
I'PEYKH, CTOKOJIOCY Ta IHIINX 3TaKOBUX KYJIBTYP PEKOMEHAYEThCS BU-
pouryBatu A. brasilense Ha PiIIKUX >KMBHIBHUX CEPEIOBHUILAX 3 Me-
JSICOI0 Ta KYKYPYI3THUM €KCTPAKTOM.

MerToto Hamoi pobotu OyJ10 AOCTIHKEHHS 0COOIMBOCTEN POCTY
HOBOT'O IITaMy a30T¢iKCyBadbHUX OakTepiit A. brasilense 271 B cun-
TETHYHUX Ta HAIBCUHTETUYHHUX CEPEIOBUIIAX, @ TAKOXK B ONITUMI30-
BAaHOMY HaMH IIPOMHCIIOBOMY CEpEJIOBHUIII. 3a OCHOBY JAJISI OCTaH-
HBOI'0 OpaJiu CKJIaJ| CePEeIOBUINA, 110 3aCTOCOBYETHCS JUI KYJIbTUBY-
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BaHH# OakTepiit pony Azospirillum B npomucnoBocTi. Kykypyazsauuit
€KCTPaKT MU HE BUKOPUCTOBYBAJIM, 3BaJKaI0UM HA BUCOKY MIKpOOio-
JIOTIYHY 3a0pyAHEHICT I[LOTO KOMIOHEHTY i €KOHOMIUHY HEJIOLLTb-
HICTB oro ApoOoBoi crepuiizalii. st 3a6e3neduenns notped niazo-
Tpo(iB B OpPraHiYHUX PEYOBMHAX KUIBKICTh MEJSICH Y CEpeIOBHUIII
OyJI0 MIBUIIEHO BJABIY1 MPOTH MPOMHCIIOBOI, OCKUTBKH BiZIOMO, IO
JOCTaTHHO BUCOKUI BMICT IIyKpiB B CEPEIOBUILIl IHIYKY€E IHTEHCUBHE
npoaykyBanHs Oiomacu Oakrtepit (Kim, 2000; Quagliano et al.,
2001).

KoHmenTpairis Ta cknaji cojiel TaKOX MarOTh 3HAYHWN BILIMB Ha
picT MikpoopraHi3miB. 3Bakalo4d Ha IMOXKHBHI mOTpedu OakTepiit
pony Azospirillum, no Momu(piKOBaHOTO HAMU CEPEOBUIIA 3 MEJIs-
coto nomaBamu KoHPO4 (0,025 %); KH2PO4 (0,025 %); MgSO4-7H,0
(0,02 %); CaCOs (0,3 %); NaCL (0,02 %).

KynbTuByBaHHs 3ailicHIOBanM Ha Kaudankax (240 06./xB.) 3a
28 °C nmpotsarom 72 rox. (A. brasilense 271). 3 iHTepBaiom y 6—12
TOJVH BU3HAYAJIU YHCEIBHICTh )KUTTE3JATHUX KJIITUH METOJOM IO-

CITIIOBHUX pO3BEACHb 1 BHUCIBY A. brasilense — Ha KapTOIISTHUN
arap, 3 HOJAJIbIINM HiIPaXyHKOM KOJIOHIEYyTBOPIOBAJIbHUX OJMHHIIb
(KYO).

HaiiBunmii Tutp OakTepiaibHUX KIITHH CIIOCTEPIraiu 3a KyJlb-
TUBYBaHHS Ha HaIIBCUHTETUYHMX cepenoBumiax. Tak, 3a 24 ronquHu
BHPOILIYBaHHS Ha ONTUMI30BAaHOMY CEPEHOBHUIIIl JJISi TIPOMHCIOBOTO
KYJbTUBYBaHHS MIKPOOPTaHI3MiB, SIK€ MaJi0 B CBOEMY CKJIaJli MEJISICY,
TUTp OakTepiil ctaHOBHUB 3,3 MIIpA/MII, TOA1 SK HA CEPEIOBHIL 3
MEJISICOI0 Ta KYKYPYA3SHHM €KCTPaKTOM TUTpP OyB HIDKYUM —
1,8 mupa/mia GakTepiii 3a TAKOTO XK MEPioly BUPOILYBAHHS.

3a KynbTuUBYBaHHS A. brasilense 271 Ha CHHTETUYHOMY Majat-
HOMY CEpeIOBHIII MaKCUMalbHUN TUTP KiiTHH (0,9 Mipma) mu croc-
Tepiraiau TUIbKH 3a 72 roJ1. KyJIbTUBYBaHHSI.

[IBuaxkicts pocty A. brasilense 271 Gyia HAWBUIIOKO 32 KYJIbTH-
BYBaHHS Ha HAMIBCUHTETUYHHMX CEPEIOBHILNAX 3 MeysAcor. Ekcmo-
HeHIianbHa (a3a 3a BUPOIIyBaHHS Ha IIMX CEPEJOBUIINAX HacTaBaja
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3a 12 rogMH KyJIbTHBYBaHHS, a 3a BUPOILYBAHHS Ha CUHTETUYHOMY
cepesIoBUIlll — Ha 24-Ty TOJMHY KYJIbTUBYBAHHS.

OmKe, ONTUMI30OBAHUM XIMIUHHUH CKIIaJ KMBHUJIBHOTO CEpeJIo-
BUII[A 3 MEIISACOI0 3a0e3neuye MakCuManbHui TUTP A. brasilense 271
B ONTUMaJIbHI CTPOKU KYJIbTHBYBaHHS. Tak, MaKCMMaJlbHa YUCEIIb-
HicTh KYO A. brasilense 271 cknanana 3,3 mapa Ha 24-Ty TOIUHY.
Bucokuii THTp Ta KOPOTIIHMIA Yac TeHepailii yncia MiKpoOHUX KIIITHH
3a KyJIbTUBYBaHHS Ha MOJM(IKOBAHOMY HAMH KMBHJILHOMY CEPEJIO-
BUIIl CBITYUTH MPO JOLUIBHICTh BUKOPUCTAHHS HOTO ISl BUPOIILY-
BaHHS JOCTIKYBaHUX OaKTepii y BUPOOHUIITBI IHOKYJISHTY.

UDC 631:579

ENVIRONMENTALLY-FRIENDLY ARABLE FARMING
AND COMPLEX MICROBIAL-VIRAL INFECTION

V. P. Patykal, A. M. Moskalenko?

ID. K. Zabolotny Institute of Microbiology and Virology,
NAS of Ukraine

154 Academika Zabolotnoho str.; Kyiv, 03143, Ukraine
e-mail: patykavolodymyr@gmail.com

Institute of Agricultural Microbiology and Agroindustrial
Manufacture, NAAS

97 Shevchenka str.; Chernihiv, 14030, Ukraine

e-mail: ekomam2017@gmail.com

Now it is a fact that the efficacy of the agro-industrial complex
combines high productivity — therefore, economic feasibility and en-
vironmental safety. That is, the basis of the competitiveness of agri-
cultural products on the world market is not only the economic criteria
of its value, but also strict control over its quality and safety. Consi-
dering the significant agricultural potential, this problem is relevant
for Ukraine (Pysarenko et al., 2008).
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The main factors that impact the natural high yield of agricultural
crops are favourable climatic conditions, soil fertility, the structure of
the microbial complex, the absence of various pathogens, etc. (Bulha-
kov, 2023).

It was proved that the natural potential of soil fertility is signifi-
cantly impacted by the qualitative and quantitative composition of its
microbiota. Studies conducted by the Ukrainian microbiologists
showed that the number, biomass and taxonomic structure of the soil
microbial complex depends on many factors, and active land use leads
to significant changes in these parameters (Gadzalo et al., 2019).

The solution to this issue is most likely to be found in the field of
studying soil microorganisms, analysing the nature of their interaction
with plants, especially with phytopathogenic infection (Suszanowicz,
Patyka, 2021).

Nature has laid down all the mechanisms for managing the most
important biosphere processes: nitrogen fixation, phosphate mobili-
zation, antagonism of microorganisms to phytopathogens, synthesis
of biologically active substances by many soil microorganisms capa-
ble of significantly impacting the physiological state of plants and
their immunity, causing epizootics in pests of agricultural crops, etc.
The activation of plant-microbial interaction is a powerful factor in
increasing the productivity of agrocenosis, but it is not used properly
in agricultural practice. Therefore, large-scale environmentalization
of agricultural technologies is necessary, which would provide condi-
tions for the implementation of natural processes (Volkohon et al.,
2022).

Plant diseases, where more than one pathogen is involved in the
infectious process, are usually called mixed or complex, and their di-
agnosis and subsequent control are much more difficult. Such di-
seases arise as a result of the interaction of a wide range of different
groups of microorganisms. However, not enough is known about the
possibility and synergy of their interaction, which can lead to severe
diseases (Pasichnyk, Patyka, 2023).
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Complex infections are a serious threat to obtaining high-quality
plant products, and the long-term chemization of plant protection in
global agricultural production, combined with the action of other ne-
gative anthropogenic factors on the ecosystem as a whole, has led to
global negative environmental consequences, therefore the develop-
ment of scientific approaches to biological plant protection using an-
tagonistic microorganisms of different groups is relevant and cost-ef-
fective.

Biological processes management in agrocenoses is possible
through the introduction of agronomically valuable strains of micro-
organisms into the rhizosphere of plants, which enhances the benefi-
cial or weakens the negative effect of microbial-viral infection. In ad-
dition to other factors, the degree of manifestation and nature of the
symptoms of a disease largely depend on whether the plant is affected
by one species/strain of the pathogen or several. Therefore, the study
of the complex of phytopathogens and the development of the patho-
logical process during complex infection of plants is important for the
prevention and reduction of the infectious load (Patyka et al., 2019).

For now, microbiologists and virologists have come to the con-
clusion that monitoring, rapid diagnostics of phytopathogenic micro-
organisms, viruses, phytoplasmas, the search for phytopathogenic an-
tagonistic microorganisms and the creation of biological preparations
with biocidal properties on their basis is definitely relevant. Since in
natural conditions and agrophytocenoses, plants usually come into
contact with several pathogens simultaneously, and most of the
known data are obtained from the study of individual pathogens, the
study of complex infections and measures to limit them are extremely
important (Patyka et al., 2019).

It is known that leguminous plants, the share of which in the
structure of sown areas should be 2540 %, are the stabilizing basis
of most technologies for growing grain crops. Therefore, pre-sowing
treatment of seeds with nodule bacteria-based biological preparations
should be a mandatory agromeasure in the technology of growing le-
gumes. In the conditions of Ukraine, such preparations provide an
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increase in the productivity of leguminous crops by an average of 10—
30 %, and an increase in the protein content in plants by up to 2 %
(Kots et al., 2011).

Associative nitrogen fixation, which is more extensive than sym-
biotic, is important as well. Conducted long-term studies of diazo-
trophs in the cultivation of cereal crops allow to state that in modern
conditions it is possible to obtain an increase in yield at the level of
application of mineral nitrogen equal to or over 30 kg/ha due to nitro-
gen fixation (Kots et al., 2014).

From time immemorial, people have known that their ability to
influence the environment far exceeds their right to do so. For the
benefit of each person and society as a whole, our immediate needs
must be brought into line with the laws of nature. If the latter continue
to be ignored, humanity will dig its own grave. We must develop se-
parate agriculture as an organism and understand it as a living ecosys-
tem, the sample of which is taken from nature itself and which repre-
sents an alternative to bare intensification, specialization and che-
mization.
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VK [631.445.41:631.461]:631.8(477.52/.54)

MIKPOBIOJOI'TYHA AKTUBHICTb YOPHO3EMY
THUITIOBOT'O B YMOBAXIHTEHCUBHOI'O
BUPOII[YBAHHSA CYHHUIII CAIOBOI

C. C. lepexoaosuu!, H. I. KoBaxu?

IBiooxkpemaenuti cmpykmypruii niopo30in « Kumnogo-
KOMYHAIbHUU (haxosutl Koneoxe XapKiecbKo20 HAYiOHAbHO20
YHigepcumemy micbkoeo ecochodapcmea imeni O. M. bexemosa»
eyn. llleguenka, 233 A; m. Xapxis, 61033, Ykpaina

2[lepoicasnuil 6iomexHOIO2IUHUL YHIGEpCUmMem
n/6 «/loxkyuaescoke-2», Xapkiecvkuii p-H, Xapkiecoka ooi.,
62483, Ykpaina

e-mail: 20familyclub20@gmail.com

[pyHTOBI MIKPOOPraHi3MH BifirparOTh JKUTTEBO BAXKIIUBY POJIb Yy
(GYHKIISX IPYHTY, BIUIMBAaIOYU Ha 0G10r€OXIMIYHUNA LUK, POAIOYICTh
IPYHTIB, CTaH POCJIMH Ta HAJ3€MHI1 €KOCHCTEMHU. Y TPYHTI MICTATHCS
HaWPI3HOMAHITHIII MIKPOOPTaHi3MH, K1 BII3€PKAIIOIOTh HAIIPSIM-
KM TPYHTOTBOPHHX MPOIIECIB Ta PEKUMH IPYHTIB (TETIJIOBHIA, BOJHHIHA,
MOBITPsIHU, TOXkuBHUI To1110) (Dubey, 2019).

OO’€eKT NOCHIIKEHb: YOPHO3EM THUIIOBHM Ba)KKOCYITIMHKOBHI
Ha nieci. BapianTtu gocmipkenb: TUISHKA i TPUPOIHIM (ITOLIEHO30M
(mepenir); 3a TPAAUIIIHOIO CUCTEMOIO 00POOITKY (i KyKYpPYA3010);
cyHHIIs 6€3 yToOpeHHs; CyHUIIS 3a MIHEpPAJIbHOI0 CHCTEMOIO YH00-
PEHHSI; CYHUIIS 32 OPTaHO-MIHEPATbHOIO CUCTEMOIO yIOOpEeHHS; Cy-
HUIIS 32 OPTaHIYHOI0 CHUCTEMOIO YAOOpeHHA. Y HOoCHiml s yaoo-
peHHs1 BuKopucToByBanu HiTpoamodocky NigP16Kis Ta HamiBnepe-
npumi rHid. Ilocaaky cyHUIl NPOBOJUIN B IIAXOBOMY 3CYHYTOMY
MOPSAIKY Y /1Bl CTPIYKH 3 BIICTAHHIO MK POCIMHAMH 25 CM 3 MiXK-
psanasimu 130 cM. Tonus 3xificHIOBaIH 3a MOTpeOu /17151 3a0€3neYeHHS
HOCTIHHOT BOJIOTOCTI IPYHTY B Mexkax 75 %, Ky BUMIPIOBAJIN M10JIbO-
BUM BOJIOTOMIpOM. TEXHOJIOTI€I0 CHCTEMHU BHPOILYBaHHS rependa-
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YEeHO 3aCTOCYBaHHS XIMIYHHMX 3aCO0IB 3aXUCTY POCIHH MPOTH IIKIiA-
JUBHUX OPraHi3MIB Ta HEKOpEHEeBE IILKUBICHHSA y (a3y IBITIHHS.
3pomryBaHa Boja: 3 Kiac — HENMPUAATHA JJIs 3pOIICHHS 32 BMICTOM
3aisa.

Mertonom nociiakeHHs Oyja0 00paHO KyJIbTUBYBaHHs Ha IUIb-
HOMY CEpEeIOBHIL, € BU3HAYATIH YHCEIIbHICTh MIKPOOPTaHi3MiB, SIKi
pO3KJIaIatoTh Opraniyi gopmu azoty. Llsg rpymna MikpoopraHi3MiB Bi-
nobpakae MOKa3HUK MOOLII3awii a30Ty IpyHTIB. HaliBuina KilbKicTh
MIKpOOpPraHi3MiB criocTepiraiach y rpe0eHeBiil 4acTHHI BapiaHTy Cy-
HUIIl 32 OpPraHidyHo0 cuctemoro ynoopenss (8,51 mun KYO/T c. 1.),
JIeII0 MEHIIMM MOKA3HUKOM XapaKTePU3YIOThCA AUISHKH TEPesIoTy
(6,63 muan KYO/T c. 1.), cyHuIli 3a opraHo-MiHepaabHOO (5,23 MiH
KYO/r c.1.) Ta Mminepanbnoto (4,75 miua KYO/T c. 1.) cuctemamu yzio-
Openns (puc.). Lle cBiAUUTH MPO HASBHICTH OCTATHHOT KITBKOCTI pO-
CIIMHHMX PEIITOK, 10 MICTSITh OPTaHIYHHIA a30T.

Bapro 3a3HaunTH, 1m0 3HAYHO MEHII IHTEHCHUBHUM € IPOILEC
MiHepanizanii y Bapianrax kykypymsu (1,675 muun KYO/r c. 1.) Ta cy-
HUIII 32 CUCTEMOIO BUpoulyBaHHs 6e3 1oopus (2,61 maa KYO/rc. 1.)
(puc.). 3aKOHOMIpHO 3MEHIIIEHA KUTBKICTh MIKPOOPTaHi3MiB 3 TIHOuU-
HOIO y BCIX BapiaHTax JOCHITY, 110 CBITYUTH NP0 MIMOMHHY KOpeIs-
Ii10 HAIXO/DKCHHS OPraHIYHUX PEIITOK.
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Tepenir Kykypymza | Cynuns 6e3 CyHuus CyHHu1IsI OpraHo- CyHuus
0OpUB OpraHidHa MiHepanbHa MiHepanbHa
cucreMa cucTeMa cucreMa
yRoOpeHHs yRoOpeHHs yRoOpeHHs

Puc. Yucenvrnicms Mikpoopeanizmis, siKi po3kiadaoms
opeaHiyni hopmu azomy (man KYO/e c. 1.).
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VY miacymKky gociimkeHHs OyJ0 BUSBICHO IHTEHCUBHICTh MOOi-
Ji3alii a30Ty Ta MOro 3aKpilIeHHs Y IPyHTI y BCIiX BapiaHTaX BHPO-
IIyBaHHS.

VK 633.582:631.8:631.51.021(477.7)

E®EKTUBHICTHh MIKPOBHOI TPAHC®OPMAIIIL
OPT'AHIYHOI PEHOBUHU INOIEPETHUKA
COHSIIHUKA B ITIOJILOBIMA CIBO3MIHI B YMOBAX
HIBJIHS YKPATHA

0. O. Iliaspcbka, A. M. KoBasnenko, O. A. KoBajieHko

Incmumym kaimamuyno opienmoeano2o CilbCbKo20
eocnooapcmesa

eyn. Masywvka oopoea, 24; cmm Xnibooapcwvke, Odecvkuil p-H,
Qoecvka ob1., 67667, Vrpaina

e-mail: izz.biblio@ukr.net

OpHuM 13 3aX0/1iB MOKPAIIEHHS KUBJICHHS POCIHUH € 3aCTOCY-
BaHHS MIKpOOHMX Mpenaparis, SKi CIPUSIOTH MPUIIBUAIICHHIO MTEpe-
TBOPEHHSI HEAOCTYIHUX CIONYK MICISDKHUBHUX PEIITOK POCIHH Y
noctynHi. OCTaHHIMH pOKaMHU pO3poOJEHO TMpemnapaTd Ha OCHOBI
MIKpOOpPTraHi3MiB, SKi MPHUIIBUANIYIOTH PO3KIAJAHHS POCIUHHUX
PEIITOK, ONTUMI3YIOTh O10JI0TTYHY aKTUBHICTh MIKPOOIOTH M CHIpHs-
I0Th TIOKPAILIEHHIO TOKUBHOTO PEKUMY IPYHTY.

JocnimxenHs epeKTUBHOCTI BAKOPUCTAHHS MIKPOOHUX areHTiB,
10 TPaHC(HOPMYIOTh POCIIMHHI PEIITKH, IPOBOMIIN MPOTATOM IT°SITH
POKiB Ha 0a3l cTallilOHAPHUX MOJIBOBUX JOCHIB [HCTUTYTY 3polTyBa-
Horo 3emiepodctBa HAAH BiAmoBigHO 10 3araJbHONPUHHATUX Me-
TOJIB 1 METOTMYHUX PEKOMEHIAITIH.

CrioctepexeHHs! TPOBOAMIIHN B JIAHIII CIBOSMIHH 3 TaKUM Yepry-
BaHHSM CLIbCHKOTOCIIOAAPCHKUX KYJIBTYp: MIIEHULS 03UMa — COPIro

Cexyis «IpyHTOBa MIKpOGIOIOTisH» 43



— SYMIHb APUH — COHSIIHUK — YOpHUH map. JlochipkeHHs TPoBO-
I B IBO(AKTOPHOMY JTOCIIi/IL 32 TAKOIO CXEMOIO:

dakTop A — cuctema o6poOiITKy IpyHTy: 1. Opanka. 2. bezno-
auyesuit (uuzenvhuil 00po0iTok). 3. Minimanonuit 06poodimok rpy-
Hmy M1 BC1 KYJIbTYpH.

®aktop B — mikpoO6Hi npenaparu: 1. Konrpomns (6e3 3actocy-
BaHHA MIKpOOHUX TpaHCc(OpMATOPIB OpraHIuHOT PEUOBUHU CTEPHi).
2. Mikpo©6Hi TpaHchopMaTopu poCIUHHUX pemTok: MikpoOHuit mpe-
napat 1 (Exoctepn); MikpoOuuii mpemnapar 2 (Opranik-6ananc); Mi-
KkpoOuuii mpenapat 3 (bionopm).

[Ticns 30upanHs TOBapHOI YACTUHU BPOXKAIO SYMEHIO SPOTO Ha
T0JI1 3aJTUIIAETHCS 3HAYHA KUTBKICTh MOApiOHEeHO0T 6ioMacH CTEpHBO-
BUX PEIITOK POCJHH, siKa CTaHOBHUTH 2,35-2,50 T/ra. Haiibinbe 6io-
MacH 3ajuinanocs Ha (GOHI OpaHKH, a y BapiaHTax 3 0e3MOJUIECBUM
00pobiTkoM IpyHTY ii Oyno menme Ha 6,0-12,0 %.

biomaca pocamHHUX pemToK, IO 3a0ploBajiach y IPyHT, Majia
pi3HMIT XIMIYHUH CKJIaJ 1, BIIIOBIIHO, Pi3HY KUTHKICTh TOKUBHUX pe-
4yoBUH. Tak, HaifOuTbIIa KITBKICTE a30Ty (23,3-27,9 kr/ra) i pocdopy
(12,3-147,8 xr/ra) Oyma B Oiomaci copro, a HaWMeHIIa — B
Oiomaci sumento sporo (12,2—13,0 kr/ra Ta 6,8-7,2 kr/ra Bimgno-
BinHO). BmicT azoTy OyB Ha piBHi 12,2 kr/ra, hochopy — 6,68—
7,2 kr/ra i Byrneuto — 1198-1272 xr/ra.

[IBuakicTe TpaHnchopMallii pOCIMHHUAX PEUITOK y IPYHTI 3alie-
’aJla Bl IXHBOT'O XIMIYHOT'O CKJIajy Ta IOTOJHUX YMOB IIiCiis 30H-
panns. HalinoBinpHinry Tpanchopmaiiito pOCIMHHUX PEIITOK Bi3HA-
YEeHO Y KOHTPOJIBHOMY BapiaHTi 03 3aCTOCYBaHHS MIKPOOHHX Mpera-
patiB — 24,7-31,5 % 3a 90 guiB. 3acTocyBaHHS MIKpOOHHUX TpaHC-
(dbopMaTopiB CyTTEBO MPUCKOPIOBAJIIO NECTPYKIIIO POCIUHHUX pPell-
Tok: Exoctrepr — mo 47,3-55,0 %, Opranik-6amanc — mo 47,6—
55,3 % 1 bionopm — 10 46,7-53,9 % 3a 90 nHiB.

Haii6inpin iHTeHCHBHO TpaHCc(OpMAIList POCTMHHUX PEIITOK Bijl-
OyBajacs 3a yMOB OpaHKH, III0 TIOB’S3aHO 3 KPAIIUM MOAPIOHEHHIM
Ta 3BOJIOKEHHSIM IPYHTY. 32 MUIKOTO O€3MOJIUIIEBOT0 00poOITKY 1O-
npibHeHa 6iomaca 3apoOseThCS TUIBKU Y BEPXHIiH IIap TPYHTY, SIKUN
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HIBUJILIE BTPAYaAE BOJIOTY, 10 CIIPUYMHSIE MOTIPIICHHS YMOB JUIsI 110-
POCITMHHUX PEIITOK MO3HAYMIIACS HA YMCEIBbHOCTI MIKPOOPTaHI3MiB,
K1 BUKOPHCTOBYIOTh Y CBOEMY METa0o0III3M1 a30THI crIONIyKH i ¢op-
MYIOTb OXKHBHUH PEKUM IPYHTY.

3MiHHM 610JI0TTYHOT AKTUBHOCTI M MO’KUBHOTO PEXXUMY IPYHTY B
Mpoleci po3KiIagaHHs COJIOMH i/l BIUIMBOM MIKpPOOHMX MperapariB
3a pI3HUX NPUHOMIB 0OpOOITKY IPYHTY BIUIMHYJIN HA PIBEHb BPOXKa-
HOCTI COHSIIIIHMKA SK HACTYIHOI KyJIbTypH micis sumeH:o. Ha ¢oni
0€3MOTUIIEBOr0 TITMOOKOT0 00pOOITKY IPYHTY IpenapaTH-TpaHcop-
MaTOPH, SIKUMH 00poOIsIacs ColoMa MoNepeIHUKa, CITPUSLITH TT1BU-
HICHHIO BposkaifHoCTi consimHuka Ha 0,07-0,22 1/ra. [lepeBary manu
oionpenapatu Exoctepn ta Opranik-6anmanc. Takox e(peKTHBHHM
BUSIBWJIOCSI 3aCTOCYBAaHHS IIUX IpenapatiB i 3a 0€3M0JUIEBOIO Mij-
Koro oOpo0iTKy IpyHTY, npubaBka ckiana 0,22—0,24 1/ra.

VK 519:631.465

PE3VJbBTATH KJIACTEPHOT'O AHAJII3Y
MOKA3HUKIB BIOJIOI'TYHOI AKTUBHOCTI
YOPHO3EMIB TUIIOBUX JIBOBEPEXKHOT'O
JIICOCTENY YKPAIHU

C. B. Pe3nik

eporcasnuii 6iomexnonoeiyHuu yHisepcumem
eya. Anueecoxux, 44, m. Xapxie, 61002, Ykpaina
e-mail: serhey021@gmail.com

BaxxnuBuM 3aBHaHHIM OUIBIIOCTI CTATUCTUYHHUX HOCIIHKEHD €
knacudikamis 00’ exTiB, sBuIl a0 nmokasHukiB. Kiactepuuii anamiz
€ BOXJIMBUM IHCTPYMEHTOM IIiJ] Yac po3B’si3aHHS 3aBIaHb KiIacui-
Karii 00’€KTIB 1 4aCTO 3aCTOCOBYETHCS JUIA CHCTEMaTH3allll JaHUX
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arpOHOMIYHOTO €KCIIEPUMEHTY, 30KpeMa i y IpyHTO3HaBCTBI. BHa-
CIIOK KJacTepu3allii yTBOPIOIOTHCS TPYNH CXOXKUX AaHux. Ha Bi-
MIHY BiJl IHIIMX METOJ(IB LIeH BUJ aHAJI3y Ja€ MOXJIHUBICTh KIacu]i-
KyBaTH 00’€KTH 3a O0aratbMa 0O3HaKaMH OJHOYACHO.

JlocniKyBaiayu 4OpPHO3EMH THUIIOBI INIMOOKI CEpeIHbOI'YMYCHI
cepenHbocyrnmHKOBI Ha Jeci JliBooepexxs Jlicocreny Ykpainu y
Mexax 3iHbKIBCbKOro p-Hy IlonraBcekoi 00:a. st nociimpkens 00-
paHo Taki 00’€KTH: OpraHiyHa cUcTeMa 3emiiepodcTBa (cuuepar); op-
raHiyHa cucTemMa 3emiiepoOcTBa (KOMIIOCT), IHTEHCHMBHA CHCTEMa
3emiiepoOcTBa (MIHIO0OpHBA), TIEPEIIOTOBA JTUISHKA, 10 HE 00po0IIs-
nacst moHax 30 pokis. Bin6ip 3paskis (0-10, 10-20, 20-30, 3040 cm)
MIPOBOIMBCS B MEPIIN IeKaai TpaBHs, CEPIHS Ta JUCTONAAA MPOTS-
rom 2018-2020 pokiB. 3pa3ku IpyHTY AOCHIIPKEHO HA YHCEIBHICTbH
mesodaynu (Collembola, Oribatida), ancenbHICTh MIKPOOpPTraHi3MiB
(MIKpOCKOMIIYHUX TpHOiB, AKTUHOMIIETIB, aMUIOIITUYHUX, aMOHI(i-
KYBaJIbHUX, OJITOHITPO(DLIHHHUX, OJIroKapOo(IIbHUX 1 T'yMaTpO3KiIa-
JAJIbHUX) 1 aKTUBHICTH KaTaJla3u, IHBEPTa3u, ypeasu, JAeTiporeHasm,
MpoTeasu i Netoaa3u. AHai3u MPOBEACHO CTaHAAPTU30BAHUMH Me-
TOJIaMH Y TPUKPATHIN MOBTOPHOCTI. OO’ €KTaMU CTATUCTUYHOTO aHa-
ni3y € 540 nepBUHHUX 3MIHHHX, IO XapakTepu3ytoTh 180 iHauBiLy-
aJIbHUX 3pa3KiB IPYHTY.

MeToro JOCTIKEHHS € BU3HAYEHHS BIIMIHHOCTEH MK YOPHO-
3eMaMy THIIOBHMHU 32 PI3HUX CHUCTEM 3eMJIepoOCTBa HA OCHOBI JAHHUX
010JI0TTYHOT aKTUBHOCTI 32 JIOTIOMOTOI0 KJIACTEPHOTO aHAJII3Y.

3rigHo 3 METOI0 POOOTH CHOPMYITHOBAHO TaKi poOOUl rNoTe3H:

1) rpyHTH, siIKI OOpOOISAIOTHCS (arporeHHi), PO3BHBAIOTHCS 3a
crenuQIYHUM IPYHTOTBOPHUM MPOIIECOM;

2) IpyHTH 3a OpraHiuyHOi ¥ IHTEHCHUBHOI CHCTEM 3eMJIEpOOCTBa
XapaKTepU3YIOTHCS PI3HOIO CIPSIMOBAHICTIO IPYHTOBUX O10JIOTTYHHUX
MIPOLIECIB.

JInst migTBepAXKEHHS BUCYHYTHX HAMH T1IIOTE3 Ta BUALUICHHS 03-
HaK B OJJHOPIIHI I'PyNH 33 BINIMBOM HA CYKYIHICTh ITOKa3HHKIB 010-
JIOT1YHOT aKTUBHOCTI YOPHO3EMIB THIIOBUX BUKOPHCTAHO METOJ iEpap-
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X14HOTO KJIacTepHoro aHamizy. Kiacrepusaniro (BUIUICHHS OJTHOPII-
HUX TPYI) MPOBOJMIIM 32 METOJOM Bapja, BUKOPUCTOBYHOYM MET-
puky CiTi-06J0K JUIs OLIIHKM MDKKJIACTEPHUX BIACTaHEH.

Pe3ynbraToM KJIacTepHOI0 aHaji3y € PO3M0ALI MaCUBY 3MIHHUX
Ha TPH KJIACTEPH 3a CHCTeMaMu 3eMJiepo0cTBa, a came: 59 % 3paskin
IPYHTY BIIHECEHO 10 APYroro kiactepy, Ao mepmoro (13 %) 3ne-
OLTBIIOTO BXOATh 3pa3Kku, BiiOpaHi Ha YOPHO3EMax 3a IHTEHCUBHOL
CUCTEMH 3eMJIepOOCTBa 1 LIapiB IPYHTY, SKI MIJIAI0THCST 00pOOITKY,
a 710 TpeThoro (28 %) — mepesoroBoi AUISTHKH.

SIKIo po3risHyTH AeTaibHile Kiacu@ikaiiifiHy TabauIlo, TO
MO’KHa CTBEPKYBATH, 1110 32 TOKa3HUKAMHU 010J0T1YHOT aKTUBHOCTI
Tpeba 3rpymyBaTH 3pa3Ku IPyHTY, BiniOpaHi 3 mapis, siki 00po6-
JISTIOTBCS 3@ PI3HUX CHUCTEM 3eMJyiepoOCTBa, 30KpemMa, BimiOpani 3 0—
40-caHTUMETPOBOTO IIAPY 32 IHTEHCHBHOI CHCTEMHU 3eMJIepoOCTBa 1
0—20-caHTHMETPOBOTO IIApy 332 OPTraHIYHOI CUCTEMH 3eMJIepOOCTBa.
VY npyruii kjaacTep 3rpynoBaHoO 3pa3Ku IPYHTY, BiIiOpaHi y YHOpHO3e-
Max 3a OpraHiyHOTO 3eMJIEpOOCTBA, @ TAKOXK 3 MEPEXITHUX TOPU30H-
TiB 1 MATEPUHCHKOI MOPOH yCix BapiaHTiB. TpeTiit kimacTtep — 1e cy-
KYIHICTh 3pa3KiB, BiIiOpaHWX Ha MEPEJIOroBil TUISHII 3 BKIIOYCH-
HSIM TIOOJAMHOKHX 3pa3KiB YOPHO3EMIB TUIIOBUX 32 OPTaHIYHOTO 3€M-
nepoOcTBa.

MaremaTuYHEe MOJEITIOBAHHS PO3BUTKY YOPHO3EMHHX TIPYHTIB
3a PI3HUX CUCTEM 3eMJIEPOOCTBA CBIIYUTHL MPO ICTOTHI 3MiHH 0iOXi-
MIYHHUX MIPOLECIB Y TYMyCOBOMY T'OPU30HTI ITiJ] BIUIMBOM rOCHOJap-
CBKOT JISITHOCTI JIFOJMHY 1 JIO3BOJISE BHOKPEMHUTH YOPHO3EMHU, IO
00poOIIAIOTHCS, BiJl MPUPOIHIX aHAJIOTIB. A 3a pe3yJbTaTaMH MPOBE-
JIEHOTO KJIACTEPHOro aHaiizy OyJo MiATBEpIKEHO cPopMyIbOBaHI
HYJIbOBI T'IOTE3H.
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VYK 632.937.1.14: 634.466:579.64:633.34

PICTCTUMYJIIOBAJIBHI BIACTUBOCTI I'PUBA
PHOMA SP. 2015 TA HOI'O BILIUB HA
CUMBIOTUYHI MOKA3HUKHU COI

0. O. IllaxoBHiHA

Inemumym cinbcbko20cno0apcokoi Mikpobionozii
ma azponpomucioso2o eupoonuymea HAAH

eya. llleguenxa, 97; m. Yepnizie, 14030, Ykpaina
e-mail: helenshah@ukr.net

Pin Phoma Frank € ogni€ro 3 JOMiHaHTHUX TPYII TPUOIB, K1 K-
POKO PO3IOBCIOJKEHI B YUCJICHHUX E€KOJIOTTYHUX Himax. Ha cporo-
nHi onrcano noHaxa 200 BuaiB rpubiB, 10 HAJIEkKATh 10 poay Phoma,
3 akuX npuban3Ho 110 — maToreHHi, M0 3aBIa0Th 3HAYHUX 30U TKIB
BUPOOHUIITBY BaXKJIMBUX CUIbChKOrocmogapchkux KynsTyp (Deb et
al., 2020). 3okpema, P. ferrestris CHpUUMHSE POKEBUI KOPIHb U0,
P. betae —yopuy HIXKY Oypsika, P. cucurbitacearum — 40pHYy THUJIb
rap0y3iB, P. pinodella — kopeHeBy THUIIb TOPOXY, P. exigua — Gaza-
JbHY THWIb canaty, P. exigua var. exigua abo var. foveata — rasr-
peny kaptormuti (Sultana, Hossain, 2022) tomo. [IpoTte npeactaBuuku
pony Phoma Binmomi He TUIBKU K (piTomaTtorenu, ane i Ik eHaoditu
06araTh0X BHJIB KYJbTYPHUX POCJIHH, TOOTO MIKpPOOPTaHI3MH, SIKi
0€3CUMITOMHO ICHYIOTh y 3I0POBUX TKAaHWHAX POCIMHH Ta MOXYTh
MO3UTUBHO BIUIMBATH HA BHUKOPHCTAHHS HEIO )KMBUJIBHHUX PEUOBHH,
IPOAYKYBAaHHS METa0OJIITIB, CTIMKICT 10 aD10TUYHOT'O CTpECy, MaTo-
reHiB 1 mkinaukiB (Rashmi et al., 2019). Tak, y HU3I JiTepaTypHUX
JpKepen Tpubu poxy Phoma onmcani sik eHIO(ITH COi KyIbTypHOT
(Impullitti, Malvick, 2013; Fernandes et al., 2015; Yang et al., 2018).

ITix yac BuBueHHs eHA0(ITHOI MiKOOiI0TH cOi copTy Jlerenna 3
MOBEPXHEBO CTEPUIII30BAHUX (PPAarMEHTIB KOPEHIB POCIWH HAMH
Oyno Buaineno i3onat Phoma sp. 2015. CTaHOBUIIO iHTEpEC AOCIHI-
JUTH 3[aTHICTh 3a3HAYEHOT'0 130JITy IPOJLyKYBaTH PICTCTUMYJIIOBA-
JIbHI PEYOBUHHM Ta HOTO BILIMB HA CHMOIOTHYHI TTOKa3HUKH COi.
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Jnia otpuMaHHs KynbTypanibHOi pinuau Phoma sp. 2015 Bupo-
IIyBaJH Ha PiIKOMY TJIFOKO30-aBTOJII3aTHOMY CEPEIOBHUIII YITPOIOBK
10 116 3a Temneparypu 26 °C. 3naTHICTh rpuba IPOAYKYBaTH pICT-
CTUMYJIIOBAJIbHI PEYOBUHYU BUBYAJIN METOJIOM 010TECTIB, BAKOPHCTO-
BYIOUH SIK TE€CT-00’€KT HaCiHHA MIIeHull sipoi copty Panns 93. Ha-
CIHHSI 3aMOYYBaJIM y HATUBHIN KyJIbTypasibHiil piAKHI Ta 1 po3BeieH-
Hax 1:100, 1:500, 1:1000 ymponoBxk oaHiei TOOUHU, pO3KIAgalid B
yamku [leTpi Ha 3BoNOkeHMI (DITBTPYBaNbHMIA MATIP, BUTPUMYBAIH
3a remmnepatypu 26 °C 10 npopocTaHHs, a HaJajl eKCIIOHYBaJIH Y Bi/-
kputnx vamkax [letpi go 5 mi6. Ilicnsa nporo BiAIAIN KOpEHI Bi
HAJ3¢MHOI YaCTUHU POCIIMH, BUCYIITYBaJH JI0 CTAJ0i MacHu i oOpaxo-
BYBAJIM IIPUPICT 200 3HMKEHHS MACH Y JOCIIHUX BapilaHTax MpOTH
KOHTPOITIO (0OpOOKM HACIHHS CTEPUIIBHOIO BOJIOTIHHOIO BOJIOIO).

[TokazaHo, 110 HATMBHA KyJbTypasibHa pimuHa Phoma sp. 2015
iHTi0yBana po3BUTOK MpopocTkiB Ha 10,9 % 3a HaA3eMHOI0 Macoo 1
Ha 18,5 % — 3a Macoro kopeHiB (puc.). 3a po3BeICHHS KYJIbTYypalib-
Hoi piguHu 1:100 Maca BHCyIIEHHX KOpEHIB Oyya HIKYOIO, HIK Y
KoHTpoui, Ha 14,3 %, a Hag3eMHa Maca 3a BMICTOM CYXOi p€4OBHUHU

17,1
Possenenns 1:1000

Possenenns 1:500

P 1:100
03BEJICHHS 143

Hepossenena kynpTypanbHa pitiHa 18.5

-25 -20 -15 -10 -5 0 5 10 15 20

B [Ipupict HagzeMHO1 MacH, % B [IpupicT Macu KopeHiB, %

Puc. Ipupicm macu npopocmkie nueruyi 00 KOHMpoo (600u)

3a 06pPOOKU HACTHHA KYIbMYPAIbHOK PIOUHOI0 2puba
Phoma sp. 2015.
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nepeBulllyBaia KOHTpob Ha 8,8 %. HaliBunmii mpupict sk Haa3eM-
Hoi macu (17,1 %), tak 1 xopeniB npopoctkiB (10,8 %) 3abe3neuy-
Bano possenaeHHs 1:1000. ITapaGoniunuii xapakTep BIUIMBY pO3Be-
JIeHb KyJIbTypasbHOI pinuau Phoma sp. 2015 Ha mMacy mpopoCTKiB
MIICHUII CBITYUTH PO HASBHICTh PEYOBHUH (PITOrOPMOHAIBHOI MPH-
poau y 1i cKiafi.

Brumie rpuba Phoma sp. 2015, Buginenoro 3 ricrochepy pociivi
coi, Ha CUMOIOTUYHI MO3aHUKHU I1i€] KyIbTypH (KUIbKICTh, Macy Ta
HITPOTE€HA3HY aKTUBHICTh OyJIH00YOK) BUBYAIM 32 YMOB TOJIHOBOTO
nocuiny y ¢asu OyroHizauii, UBITIHHA i HanuBy 000iB. Hacinus coi
copTy ApHIiKa IHOKYJIOBalu CycneHsieto cnop Phoma sp. 2015 13
po3paxyHky 1-10° criop Ha 0JJHy HaciHMHY, Maca IHOKYJIOMY CTaHO-
Buia 1 % macu HaciHHA. Y KOHTPOJIBLHOMY BapiaHTi HACIHHS 3BOJIO-
KyBaJId CTEPUIILHOIO BOJOTIHHOIO Bonot0 (1 % Bim Macu HaciHH:A).
HocnimkenHs cUMOIOTHYHUX ITOKA3HHUKIB COI MOKAa3ajao, 10 Killb-
KicTh Oy10040K Ha OJIHY POCIMHY B JIOCTITHOMY BapiaHTi HE Bipi-
3HAJIACS ICTOTHO BiJ] KOHTPOIIIO B yCi ha3u po3BUTKY pociuH. [Ipore
Maca OyJb00490K Ha OJJHY POCTHHY 3a iHOKYJsLil Phoma sp. 2015 ne-
peBUIIyBasa BIIMOBIAHUN MOKA3HUK Y KOHTPOJIBLHOMY BapiaHTi: Ha
48,6 % — y ¢azy Oyronizauii, Ha 47,2 % — y ¢a3y uBITIHHS 1 Ha
21,4 % — y ¢a3zy namuBy 600iB. HiTporenasna akTuBHICTb Oyb00-
YOK 32 IHOKYJISIIIT TaK0K OyJia ICTOTHO BUILIOO, HIK Y KOHTPOJIEHOMY
BapiaHTi: ynBiui — mig yac Oyronizauii, Ha 41,0 % — mix yac uBi-
TiHHA 1 Ha 37,2 % — mix yac HanuBy 000IB.

Omxe, rpubd Phoma sp. 2015, Buninenuii 3 rictochepu pociuH
coi, 3MaTHUI MPOAYKYBAaTH PICTCTUMYJIOBAIbHI PEYOBMHU 1 3a Tie-
PEANOCiBHOI IHOKYJIALI{ HACIHHS CYCIIEH3IEI0 CIIOP BIUIMBAE HA CHM-
6iotuuny cucremy Glycine max — Bradyrhizobium japonicum, icto-
THO MIJBHIIYIOYH MOKAa3HUKU MAaCH Ta HITPOre€Ha3HOI aKTUBHOCTI Oy-
JTH00UOK.
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BIOJIOTTYHHH 3AXHCT POCJIHH BI]
XBOPOb I LIIKI/THUKIB

YIK 631.5

BIOJIOTTYHUI 3AXUCT POCJIMH BIJI XBOPOB I
HMKIAHUKIB Y KOHTEKCTI 3bAJIAHCOBAHOI'O
JICOTIOCHHOJAPCBKOI'O 3BEMJIEKOPUCTYBAHHA

C. B. Bejimenko

ITnemumym azpoexonozii ma npupoookopucmyeanus HAAH
eyn. Memponoziuna, 12; m. Kuis, 03143, Ykpaina
e-mail: belimenkosergiy@gmail.com

bionoriynuii 3aXUCT POCIUH — II€ CUCTEMa 3aXO[iB, CIPIMO-
BaHa Ha 3MEHIICHHS HETaTHBHOTO BIUIMBY UIKIIHUKIB, XBOPOO 1
Oyp’sHIB HA POCJIMHHU 32 JIOTIOMOTOI0 MPUPOAHUX Ol0JOTiUHUX (ak-
TOpiB. Y KOHTEKCTI PO3BUTKY JIICOBOT'O IOCTOJApCTBA Ol0JIOTIUHUN
3aXUCT POCIUH Ma€ HU3KY NepeBar nepes TpaauliiHiMU METOIaMH,
TaKMMHU SIK BUKOPUCTAHHSI TTECTHIIHIIB:

1. ExonoriunicTs. bionoriuni nmpenapatu He 3aBAAOTh IIKOIH
HABKOJIMIIIHBOMY CEpPEJIOBHUIILY, 30KpeMa JIIOsIM, TBApUHAM 1 KOpPHC-
HUM OpTaHi3MaM.

2. EdbextuBHicTh. bionoriuni mpemnapaTti MOXyTb OyTH epeKTu-
BHUMU TPOTH LI0T HU3KU HIKiTHUKIB, XBOPOO 1 Oyp’sIHIB.

3. besneka. biomoriuni npenapaTtu 0e3neyHi A BAKOPUCTAHHS
B JIicax, /e BOHU HE MOXKYTh IMOTPAIIUTH B DKy JFOASIM a00 TBapUHAM.

bionoriunuil 3aXUCT POCINH BUKOPUCTOBYETHCS B JIICOBOMY T'O-
CITOJIAPCTBI JUIs 3aXUCTY JIICOBUX HACA/HKEHb BiJI MIKITHUKIB, XBOPOO
1 Oyp’siHiB. [0 OCHOBHUX METOAIB Ol0JOTTYHOTO 3aXHUCTy POCIHH B
JICOBOMY T'OCIIOIaPCTBI HAJEKaTh TaKi:
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1. 3actocyBanHs OloyoriyHux mpemnapatis. bionoriuni npenapa-
TH — II€ MPOJIYKTH KUTTEAISITLHOCTI MIKPOOpraHi3miB, rpubiB, poc-
uH ab0 TBapHH, SKi BUKOPUCTOBYIOTHCS JUIsl OOPOTHOU 31 MIKITHH-
KaMH, XBopoOamu 1 Oyp’ stHaMH.

2. BuxkopucranHsi mpUpOIHUX BOPOTiB IIKITHUKIB. [lpupomni
BOPOTH IIKiTHUKIB — II€ Mapa3uTH, XMKaKH1 Ta XBOPOOOTBOPHI Opra-
HI3MH, SKi XapuyrThCs MIKITHUKAMH, HAIPHUKJIAJ, TEIEMOHYCH abo
TPUXOTPaMH, AKi € IPUPOTHUMHU XMKAKAMU JJIs1 TUMYUHOK COCHOBOTO
mokonpsia (Kapmosuy, Jlpo3na, 2019).

3. 3acTocyBaHHS arpOTEeXHIYHHX METOMIB. ATPOTEXHIYH1 METO-
I — 1€ 3aX0/1, CIPSIMOBaHI Ha CTBOPEHHS YMOB, HECTIPUSTIMBUX
JUIS PO3BUTKY IIKITHUKIB, XBOPOO 1 Oyp siHIB.

Bionoriunuii 3aXucT pOCIMH y JICOBOMY TOCIIOIAPCTBI € BAXKIIH-
BOIO CKJIaJIOBOIO CHCTEMH 3aXUCTY JIiciB. BiH 103BOJIsIE 3MEHILIUTH HE-
raTUBHUI BIUIMB IIKIAHWKIB, XBOpoO 1 Oyp’siHIB Ha JiCOBI Hacaj-
YKEHHSI, HE 3aBJIal0YH IIKOAX HABKOJIHUIIIHBOMY CEPEIOBHIILY.

Huxue HaBOJMMO NPUKJIIAIU 3aCTOCYBaHHS 010JIOTTYHOTO 3aXHU-
CTY POCJIMH B JIICOBOMY T'OCIIOJapCTBI.

JInst 3aXUCTy JICOBUX KYJIBTYp Bl LIKIJHUKIB 3aCTOCOBYIOTHCS
OioyIOTiYHI Mpenapaty, Taki Ik 6axrepii Bacillus thuringiensis, gKi €
TOKCUYHUMH IS TYCEHUIb METEITUKIB.

J171s1 3aXUCTY JIICIB BiJl XBOPOO 3aCTOCOBYIOTHCS IPUOU-aHTArOHi-
CTH, IKi KOHKYPYIOTb 3 TATOT€HHUMH TPUOAMU 32 Xap4yOBi PECYPCH.

st 3axucTy JiciB Big Oyp’siHIB 3aCTOCOBYIOTHCS POCIUHU-KOH-
KYPEHTH, SIK1 BUTICHSIOTH Oyp’sTHU 3 JIiCy.

Bionoriuynuii 3aXuUCT POCIMH y JIICOBOMY TOCIOAAPCTBI € TEp-
CHEKTUBHUM HampsMKoM. BiH 103Bosi€ MiABUIIMTH €(PEKTUBHICTH
3aXMCTy JICIB Bl IIKIIHUKIB, XBOpoO 1 Oyp’sHIB, HE 3aBaalOuu
IIKOJIM HaBKOJUIIHbOMY cepenosuity (Kpyrakosa Ta in., 2020). Ha
3aKOHOAABUOMY PiBHI O10J0TIUHUIN 3aXUCT POCIHH PETYIIOETHCS 3a-
koHOM Ykpainu «lIpo 3axuct pocinun», 3akoHoM YkpaiHu «IIpo
MEeCTUIUN 1 arpoxiMikaTy», 3akoHoM Ykpainu «IIpo kapanTun poc-
JUHY K1 3a3HaiU 3MiH y 2023 porti y 3B’ 43Ky 3 MOBHOMACIITAOHOIO
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BITHOIO 1 HEOOXITHICTIO aKTyalli3yBaTH 3MICT 3aKOHIB JI0 BOEHHHX
peaniit (BepxoBua Pana Ykpainu, 2023).

VK 633.16:632.25:632.93

3ACTOCYBAHHA BIOJIOT'TYHUX ITPEITAPATIB JJISA
OBMEXEHHS PO3BUTKY BOPOIIHUCTOI POCHU B
AI'POIEHO3I AYMEHIO O3UMOI'O

I'. A. Bisosyc, O. H. Bamumus, O. H. IIpucranbka,
M. P. loO6poBenbka

Inemumym cinbcokoco eocnooapecmea Kapnamcovkozo
peciony HAAH

eyn. I pywescovkoeo, 5; c. Obpowune, Jlvgiecokuii p-H,
Jlveiscora obn., 81115, Yrpaina

e-mail: bilovus.galina72@gmail.com

VY cydacHHX cUCTeMax 3emJIepoOCTBa, 30KpeMa 1 B O10JI0T IUHUX
arpoTEXHOJIOTISAX, CTPIMKO 3POCTA€ POJIb 3aXUCTy POCIUH. 30UTKH
CUIBCHKOTO TOCHOJApCTBA BiJ IIKI[UIMBUX OpPraHi3MiB (IIKiTHUKIB,
30y THUKIB XBOpOO Ta Oyp’siHIB) y cepeaHboMy cKiamaroTh 25-30 %
(MenbHnuyk Ta iH., 2011).

EdextuBne OiosnoriyHe arpoBUpOOHUIITBO HEMOKJIUBE 03
PO3B’s3aHHS MPOOJIEM 3aXUCTY POCIMH HA OCHOBI KOMIUJIEKCHOTO BH-
KOPHCTAaHHS 0I0TEXHOJIOTTYHUX aIbTePHATUB. AHAJI3YIOUH Pi3HI aJlb-
TEPHATHUBHI PO3POOKH 01070TI30BaHMX AarpoTEXHOJOTIH BUPOIIY-
BaHHS 3€pPHOBUX KyJbTyp (00poOKa HaciHHS O101HOKYJISTHTAMH, BHE-
ceHHs 010100pHB, PeryasToOpiB Ta 010CTUMYIISTOPIB pOCTyY, Oi0yH-
riuiB), MOKHA BiI3HAYUTH, 11O MiBUIIECHHS YPOKaHOCTI arpoie-
HO3IB y Cy4aCHUX yMOBax € HailOUIbII MpOOJEMHUM MUTAHHSM, a
PO3B’s3aHHS HOTO MOTpeOye 3ampoBaHKEHHS aIallTUBHUX 010710T14-
HUX cucteM 3emiiepobcetBa (Bonkoron, 2015; Petbman Ta iH., 2015).
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Sk mokazana BITYM3HSHA 1 3apyODKHA NMpPAKTHKA, aJbTEPHATH-
BOIO arpoxiMikaTaM MOXYTb cTaTu Oionpenapatu. BHecenHs ix y He-
3HAYHUX JI03aX JIa€ 3MOTY HE JIMIIE OTPUMATH IPUPOCTU BPOXKAIB, K
MOPIBHATH 3 POHOM, a i BUPOCTUTH MPOIYKITiF0 BUCOKOT sikocTi ([y-
mud, 2018).

3acTocyBaHHs OlompenapartiB Ha MOJSAX 3 TPAIUIIINHOIO CHCTe-
MO0 OOpOOITKY TPYHTY TO3BOJISIE OTPUMATH MPUPICT YPOKAHHOCTI
3epHOBUX KYJIbTYp y Mexax Bin 0,27 no 1,24 1/ra, 150HY 0JilIHOTO —
Bix 0,1 10 0,21 1/ra (Koxymiko, 2016).

VY 3B’S3Ky 3 IIUM METOI0 HAIluX JAOCIIDKEHb OyJI0 BUBUUTH
BILTMB O10JIOTTYHUX MpernapaTiB Ha 00MEXEHHS PO3BUTKY OOpOIIHU-
CTOi pOCH Ha TYMEH1 03UMOMY.

JlocaimkeHHs MpoBOAWIIN B [HCTUTYTI CUTBCHKOTO TOCTIOIAPCTBA
Kapnarcekoro periony HAAH Ha siumeni ozumomy copty JleB’situit
BajJl 3a 3arajJbHONPUUHATUMHU Yy (DITOMATONIOTI] METOAMKAMH BIPO-
nosx 2021-2022 pp.

Ha nonsix naboparopii 3aXxucTy pociuH 3aKiaaaain JOCia 3a Ta-
KOIO CXEMOIO:

1. KonTposnb (abcomroTHuiA).

2. Kontponb (6e3 00pobku HacinHs) + N3oPsoKeo (ociHHE BHE-
cenns) + (N2 + nyTtpimakce, IV etan + mirpoTOIL, VIII etam).

3. Biamut 050 CS (2,0 n/T) + N3oPsoKso (0ciHHE BHECeHHS) +
(N2o + myTtpimakc, IV eran + HitpoTOII, VIII etam) + aBiatop Xpro
225 EC, k. e. (0,8 n/ra).

4. bakTtodir (2,0 11/T) + N30PsoKeo (ocinne BHecerHs) + (Nao +
HyTtpimakc, IV eran + Hitpo TOII, VIII etam) + 6akrodit (2,0 n/ra).

5. Tpuxonepmin CK (2,0 51/1) + N3oPsoKeo (OciHHE BHECEHHS) +
(N2o + myTtpimakc, IV eran + wirpoTOII, VIII eramn) + Tpuxoaepmin
CK (2,0 n/ra).

6. Tpuxonepmin-93 (2,0 /1) + N3oPeoKeso (0ciHHE BHECEHHS) +
(N2o + nmytpimakc, IV eran + nirpoTOIl, VIII eram) + tpuxonep-
MiH-93 (2,0 n/ra).
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7. Bakrodir (2,0 n/T) + tpuxoxepmin CK (2,0 1/T) + N3oPsoKeo
(ocinne BuecenHsi) + (N2o + nHytpimakc, IV eran + niTpoTOIl,
VIII eram) + 6aktodir (2,0 n/ra) + tpuxonepmin CK (2,0 n/ra).

8. bakrodir (2,0 n/T) + tpuxoaepmin-93 (2,0 1/T) + N3oPsoKeo
(ocinne BuecenHs) + (Nxo + nHytpimakc, IV eranm + niTpoTOIl,
VIII eram) + 6axtodir (2,0 n/ra) + tpuxonepmin-93 (2,0 n/ra).

[ToBTOpHICTH AOCHILY — YOTHpa30Ba, OOJIKOBAa Mol —
100 m? (25 m? X 4 M), 3arajibHa KUTbKICTh BapiaHTiB — 8.

3a poKH JOCTIKEHb PO3BUTOK OOPOIIHUCTOT pocH y ¢asi MOJIo-
YHOI CTHTJIOCTI CTAaHOBHMB: Ha KOHTpoii (abcomotHoMy) — 11,5—
14,5 %; na 4-8 BapianTax, e nocisu Oy 06poOIeHi 610TOTTYHUMEI
npenapatamu, — B 1,5-2,0 pa3u MeHiLe.

Ha BapianTi, ne 3actocoByBaimu Oaktodir (2,0 n/ra) + Tpuxo-
nepmin CK (2,0 n/ra) nosxxkuna xosoca 0yna Ha 0,7 cM Oinblna, HIXK
Ha KOHTPOJI1 (a0COIOTHOMY), @ KUTBKICTB 3€peH Y KOJ0ci Ha — 9 miT.,
Mmaca 3epHa Ha — 0,7 r.

Texniuna epeKTUBHICTE BUKOPUCTAHUX Y JTOCIKEHHAX MTpena-
paTiB mpoTH OOPOIIHUCTOT pocH y (a3l MOJIOYHOT CTUTIIOCTI B CEPEI-
HbOMY 3a 2021-2022 pp. cranoBuia: 6axktodit (2,0 n/ra) — 52,0 %;
tpuxonepmin CK (2,0 n/ra) — 58,0 %; tpuxonepmin-93 (2,0 n/ra) —
56,0 %; 6axTodit (2,0 n/ra) + tpuxoaepmin CK (2,0 n/ra) — 60,0 %;
6akrodir (2,0 n/ra) + tpuxonepmin-93 (2,0 n/ra) — 55,0 %.

VY mopanemomMy MpoOJOBKUMO JOCIIIKEHHS B IIbOMY HampsiMi
JUIst OUTBII IETAIbHOT'O BUBYCHHS 3a3HAUYEHOTO MTUTAHHSL.
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VYAK 581.1:632.3:633.11

3AXUCT POCJUH TRITICUM AESTIVUM L. BIJ]
IKOJOUYMHHOI JIi BIPYCY CMYTACTOI MO3AIKH
MIIEHNAII I3 3ACTOCYBAHHSIM HITYYHUX
EJICUTOPIB

M. M. boraan, O. I'. KoBaunenko, I. b. I'yasieBa

Inemumym mikpobionoeii i éipyconoeii im. /. K. 3abonomnozo
HAH Yxpainu

eyn. Axkaoemixa 3abonomuoeo, 154; m. Kuis, 03143, Yxpaina
e-mail: b_mi@ukr.net

3epHOBI KyJIbTYpH 3aiiMalOTh HAHOLIBINI OCIBHI IJIOIII B YKpa-
iH1 Ta CBITI 1 CTAHOBJIATH Oa3y arpapHOro BUpOOHUIITBA. BipycHi XBo-
pOOH CTaHOBIATh KPUTUYHY 3arpo3y VIS POCIMHHHIITBA, OCKUIBKH
BPATYBATU POCIIMHY IICIS BIpyCHOTO 3apa’KeHHS MTPAKTHYHO HEMOXK-
TuBO. Bipy/neHTHICTh Ta arpeCUBHICTh BipyCy MPU3BOAUTH JI0 CTPECY,
BTpaTH BpOXKaitHOCTI a00 MOBHOI1 3arubeni pociuH. Bipycna iHdekiris
ICTOTHO 3MIHIOE METa0OJi3M POCIHMH Ta 3HIXKYE iXHIO (OTOCHHTE-
TUYHY aKTUBHICTb. Y 3B’SI3KYy 13 BUILlE3a3Ha4Y€HUM, OOpOTHOa 3 Bipyc-
HUMH XBOPOOaMH 3epHOBHUX KYJIBTYp MoTpeOy€e 0COOIMBOI yBary.

st cydacHOi ¢iTOIMYHOJIOTIi OHUM 13 IEPCTIEKTUBHUX TT1IXO-
JIB JI0 3aXUCTYy CUTbCHKOTOCHOAAPCHKUX KYJBTYP BiJl IIKOJOYMHHOL
Iii BipyCHUX 1H(EKIIIH € po3poOka HOBUX aJIbTEPHATUBHUX METOJIB,
a caMe IHIYKIiSl TPUPOJHOT PE3UCTEHTHOCTI POCIUH 3a JIOTIOMOTOIO
€JTICUTOPIB 3aXUCHUX PEAKIiH.

Tomy MeTor0 Haioi po6oTH Oys10 A0CTIPKEHHS MIABUILICHHS pe-
3UCTEHTHOCTI pocnuH Triticum aestivum L. 10 BipyCy cMyractoi Mo-
3aiku nuenuni (BCMIL, Wheat streak mosaic virus) nuisixoM CTUMY-
a1l GiTOIMyHHOT CHCTEMH 13 3aCTOCYBAHHSAM IITYYHHUX €IICUTOPIB,
a came HagMmoJekysipaux komriekcis (HMK).

VY nocnimkennsx 3actocoByBain HMK pisHoro ckimamy Ha oc-
HOBI IJIIKaHIB, DIIKOJIMIAIB 1 TIOCYIh(OHATIB, 1O CKIATY SKHX BXO-
JaTh: TokaH Ganoderma adspersum (Schulzer) Donk, pamHoOmimmin
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Pseudomonas sp. 1 metuntiocynb(poHar. 3 IIUX PEYOBUH YTBOPIOBAIH
CYNpaMOJIeKyIIApHi CTPYKTypH Tumy jJinocom. JJocmimkeno Taki HMK:
G. adspersum + pamuomninig Pseudomonas sp.; G. adspersum + Mme-
THJITIOCYIb(OHAT.

[TokazaHo 3MiHH CTPYKTYpHO-(YHKIIOHAJIBHOTO CTaHy (OTo-
cuHTeTHuHOrO anapary (PA) 3a 10mMoOMOror MeTofy IHAYKLIT (uryo-
pecueHIii xaopodiny mix BIUIMBOM AOCIKYBaHUX (akTopiB. Bu-
3HAYE€HO MOKA3HUKU MaKCUMasbHOi KBaHTOBOI edextuBHOCTI OC II
(Fv/Fm) 1 K1 (xapakTepusye €QeKTHBHICTH JIAHIIOTa TPAHCIIOPTY-
BaHHA €NEeKTpoHiB). byno BusBieHo 3HmxeHHs nokasHuka F./Fi, 3a
30UTbIIeHHS 3HaYeHHs Kp) y 3apa’keHUX pOCIHH, 10 CBIIYHUTH MPO
3HMKEHHS e(DeKTUBHOCTI poTodiznynmx npoueciB y DA, a Takox iHi-
miamito merpagamii goroxiMiuno aktrBaMX komruiekcie @C II. Box-
Hovac 00poOka nHacinusg HMK cnpusina 36insmensto Bennunnu Fo/F
MaiKe 10 PIBHS 3[0POBHUX POCIHH 31 3HIKEHHSIM 3HaueHHs Kpi, 110
CBIIYUTH NP0 CTPYKTYypHO-(YHKIIOHANBHY cTaOumizanito DA min
niero oopooxkun HMK.

[Toxazano, mo o6podka Hacinus HMK cnpusina nmokparieHHio
MOKA3HUKIB YPOXKAMHOCTI, 30KpeMa 3pOCTaHHIO KUTBKOCTI KOJOCKIB
Ta 3epeH y KOJIOC1, JOBKHHH TOJIOBHOTO Kostocy, Macu 1000 3epeH, 1110
3a0e3mnedyBao 301IbIICHHS YPOXKAHOCTI 3epHA MIIEHUIT], SIK MTOPiB-
HATH 3 iH()IKOBAHUMHU POCITUHAMH.

OTtxe, 3actocyBanns mryunux enicutopis (HMK) nns o6pobku
Triticum aestivum L. 3axuiae pocIMHA Bij MKoAounHHOI 1ii BCMII,
CTBOPIOIOYH TEPEAYMOBH TOJIMIIEHHS (POTOCHHTETUYHOI aKTUBHO-
CTi, IO CTIPHUS€ TTOKPAIICHHIO TTOKa3HUKIB YPOKAHHOCTI.
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AHTUMIKPOBHA 1A HITAMY
TRICHODERMA VIRIDE KMB-F-15

. O. boiiko, A. B. Jlecuuna, O. A. Ipersais, T. B. Cxasp

Huinpoecovxuii Hayionanvruil yHigepcumem imeni Onecsa I'onuapa
npocn. I'acapina, 72; m. /[ninpo, 49045, Ykpaina
e-mail: dashenkaboykoO1@gmail.com

Bionoriune 3emaepo6CTBO, CIpsIMOBAaHE HA €KOJIOTIUHY CTaOLIi-
3allif0 arpoeKOCUCTeM, Ha0yBa€e BCe OLIBIIOT MOMYJISIPHOCTI B CBITI.
Bukopucranss 3aco6iB O10KOHTPOJIIO J103BOJIIE OTPUMYBATH SIKICHY
CUTbCBKOTOCTIONIAPCHKY TPOIYKIIIIO Ta HE 3a0pyIHIOE HABKOJUIIHE
cepenosuine. Mikpominetn poay Trichoderma — HainommpeHini
010JIOTIUH1 areHTH, SIKI HAa ChOTOJHIIIHIN J€Hb BUKOPUCTOBYIOTHCS B
CUTbCHKOMY T'OCTIOIAPCTBI. 3aBASIKM BUCOKIN IIBUIKOCTI POCTY, CUH-
Te3y KOMIUIEKCY XITHHOMITUYHUX (EPMEHTIB, BTOPUHHUX METa0OJIi-
TIB 3 aHTUMIKPOOHOIO aKTUBHICTIO TaMu Trichoderma 3naTHi gyxe
e(DEKTUBHO MPOSIBIISITH aHTAaTOHICTUYHI BIIACTUBOCTI 11010 (iTomaTo-
reiB (Savchuk et al., 2022). IlepeBaxHa OUTBIIICTH MPEICTABHUKIB
pony Trichoderma xapakTepu3ylOThCS aHTU(YHTaJbHOIO aKTHB-
HICTIO, IPOTE JACSKI IITaMU MaloTh aHTHOaKTepianbHy aito (Kypuen-
KO Ta iH., 2022). Tomy BuALICHHS Ta TOCHIPKEHHS IITaMiB-aHTar OHi-
CTIB 3 IIMPOKUM CHEKTPOM AHTUMIKPOOHOI aKTUBHOCTI € aKTyalb-
HUM.

Metoto Hamoi po6otn Oyso AOCHIIUTH AHTUMIKPOOHY Jir0
wramy Trichoderma viride KMB-F-15 mono 30yaHuKiB Miko3iB Ta
0aKTepio3iB KyJIbTYPHHX POCIUH. SIK TECT-KyJIbTYpHU BHKOPHCTOBY-
BaJM mramMu (pironmatoreHHux Oaktepiit Pectobacterium carotovorum
YKM B-10957, Agrobacterium tumefaciens YKM B-1000, Pseudo-
monas syringae pv. lachrymans YKM B-1039 ta mramu ¢ironato-
reHHux rpubiB Fusarium culmorum IMB-F-50716, Alternaria alter-
nata KMB-F-16, Aspergillus niger KMB-F-25, F. oxysporum KMB-
F-12 ta F. oxysporum IMB-F-54201. AHTaroHicTM4Hy akTUBHICTb
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JOCIIKYBAaHOTO IITaMy 1010 (hITOMAaTOTeHHUX OaKTepii BU3HAYATIN
MeTooM Audy3ii B arap 3a JiaMeTpoM 30H IPUTHIYEHHS POCTYy Ha-
BKOJIO OJOKiB. AHTaroHiICTHYHHUI MOTEHITIaN MO0A0 (iTOmaTOreHHUX
rpu6iB OLIHIOBAJIM METOIOM OyaibHOi KynbTypu (Savchuk et al.,
2022). AntudyHraiabHy akTHUBHICTh (UIBTpATy KyJbTYpaslbHOI pi-
muau 1. viride KMB-F-15, otpuManoi rimuOMHHUM BHPOIILyBaHHSIM,
BU3Ha4yaM MeToAoM audy3ii B arap 3a 30HaMH 3aTPUMKH POCTY TECT-
00’exTiB HaBKOJIO JIyHOK (TKanenko, 2018).

BcranoBiieHO BHCOKY aHTHOAKTepiaJlbHy aKTUBHICTH 1. viride
KMB-F-15 mono P. syringae pv. lachrymans YKM B-1039 (30na
npurHideHHs: pocty — 15,5 mm) T1a A. tumefaciens YKM B-1000
(14,75 mm). Menm uytnuBuMm BusiBuBCs P. carotovorum YKM
B-1095T (12 mm).

Hocnimxenns ¢pynricratuanoi aktuBHOCTI 1. viride KMB-F-15
B JlyaJIbHIM KyJIbTypi [MOKa3a10 HAaHBUILUI BIZICOTOK IHTIOyBaHHS po-
cty mono A. alternata KMB-F-16 (98,53 %) ta F. culmorum IMB-F-
50716 (94,42 %). IuribyBanns pocty F. oxysporum IMB-F-54201 ta
F. oxysporum KMB-F-12 ctanoBumno 65,65 % ta 46,1 % BianosiaHo.
Haiimenmry ¢ynricratnuny aktuBHICTD 7. viride KMB-F-15 nposiBuB
mono A. niger KMB-F-25 (35,4 %). Takox BCTaHOBJIEHO BHUCOKY
(GyHricTaTUUHY aKTHUBHICTh (DIIBTpPATy KyJIbTYpajbHOI PIIUHH JIOC-
nipKyBaHoro mramy it F. culmorum IMB-F-50716 (niametp 30HM
3aTpuMKH pocty — 31,3 mm) Ta 4. niger KMB-F-25 (37,3 mm).

[TincymoByrouM pesyiabTaTH MPOBEAEHOI poOOTH, BapTO 3a3Ha-
guTH, mo mram 1. viride KMB-F-15 MoxHa posrisgaTi K Tepc-
NMEKTUBHUN areHT JAjsl po3poOKu Oiompenapary i 3aXUCTy POCIHUH
Bil 30y IHUKIB XBOPOO Pi3HOI €Ti0NOT11.
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BIIJIUB MOJAEJIIOBAHHA HA®TOBOI'O
3ABPYJHEHHSA HA EMICIIO BYTJIEKUCJIOT'O I'A3Y
3IPYHTY

O. I1. Boaomenwk, P. B. AkimoBa

HHI] «Incmumym pynmo3uascmea

ma azpoximii imeni O. H. Coxonoscbkoeo»

eya. Yatikoscvra, 4, m. Xapxis, 61024, Yrpaina
e-mail: syabryk86@gmail.com

Ha cporoani Had Ty Ta Ha TONPOTYKTH BU3HAHO MPIOPUTETHUMU
3a0pyAHIOBaYaMH HaBKOJIHMIIHBOTO cepeoBuIa. BiqoMo, 1o ocHOB-
HUMU areHTaMy OYMILIEHHS MPUPOTHUX EKOCHUCTEM Bi HadTO3a0py-
THEHHS € MikpoopraHizmu. HadTa, 3aBasku BUCOKiN aacopOyroumii
3JIaTHOCTI IPYHTY, TPUBAJIUI yac 30epiraeTbCcsi y HboMy. Y pasi «3ai-
MOBHUX» BUKH/IIB BUCOKMX KOHIEHTPAIliil HAaQTH 3MIHIOIOTHCS (Pi3UKO-
XIMIYHI BJIACTUBOCTI IPYHTY, BUHUKAIOTh MEpIl MOPYIIEHHS Y MIK-
POOHMX yrpyINOBaHHSX, MPUTHIUYYIOTHCS MIKpOO10JIOT1YHI Ta 610X iMi-
YHI TPOIECH, 3MIHIOETbCS CTPYKTypa OIiOLIEHO31B, aKTHBHICTh Ta
CHPSIMOBAHICTb IPYHTOTBOPHUX IPOLECIB, MOPYIIY€ETHCSI BOAHO-IIO-
BiTpsinui pexum (Serrano, 2009). Tomy BuBYEeHHS BIUMBY HadTO-
BOTO 3a0py/JHEHHS Ha KOMIUIEKC TIPYHTOBHUX MIKPOOpraHi3miB, ix
(GYHKIIOHYBaHHS Ta aKTUBHICTh, MPOIECH ACCTPyKiii HadTh 1 Bix-
HOBJICHHSI POJIFOYOCTI IPYHTY Ay>ke akTyanbHi. [Ipouec Mikpobioso-
I'YHOTrO pyHHYBaHHS HAQTOBUX BYIJIEBOAHIB y IPYHTI 3BOJIUTHCS JI0
YTBOPEHHS cepii KUCHEBMICHUX OpPIaHIUHUX CIIOJIYK Ta, B MIJICYMKY,
710 OKMCJICHHS BUXIAHUX CIOJYK JI0 BOJH 1 ByTrJeKHUCIOro rasy. Bon-
Houac KuUTbKicTh BuaLIeHOro COz XapakTepu3ye Mpolec MoBHOI Mi-
Hepasizanii 1 MakCUMalbHOI yTWIII3alii BYIJIEBOJHIB IPYHTOBUMHU
Mikpoopranizmamu (Sylva Traci et al., 2003). Omxe, BenuunHa emicii
CO; 13 3a0pyaHeHnx Ha(TOIO IPYHTIB € BaXKJIMBUM MMOKa3HUKOM 1H-
TEHCHUBHOCTI IIPOIECIB CAMOOYHILIEHHS, 1110 Y HbOMY BiZIOyBatOThCSI.
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MonentoBanHsi 3a0pyJHEHHS TPYHTY CHpOIO0 Ha(TOIO MpOBO-
I B YMOBaX IMOJBOBOTO JPIOHOAUISHKOBOTO JOCHITYy Ha YOPHO-
3emi omigzonenomy. Jlosu cknanu 0,4; 1,6; 6,4 ta 25,6 1/m2. Kontpo-
nem OyB YUCTHI He3a0pyIHEHUH TPYHT. 3a0pyAHEeHHS HAPTOIO 3/Tiii-
CHIOBAJIM TICJI OPAaHKU Ta BUJAJICHHS POCIMHHUX PEIIOK 3 TOBEPXHI
rpyuty. Jocnimkenus npoBoauiu Brpoaosxk 2019-2023 pp. B ymo-
Bax JliBoOGepesxnoro Jlicocteny Ykpainu y mojiboBoMy ApiOHOIUISH-
KOBOMY JIOCJIiJIl HA YOPHO3EMI OIIA30JIECHOMY Ba)KKOCYTJIMHKOBOMY
Ha Jieci. [HTCHCHBHICTh TPYHTOBOTO JWXAaHHS BU3HAYAIH METOJIOM
HECTAIIOHAPHUX peCHipallifiHuX Kamep 3a JOIMOMOTOI IMOPTATHUB-
HOTO 3ac00y IHCTPYMEHTAIBHOTO aHalli3y — rasoaHaiizaropa Testo
535 (Tpodumenko Ta iH., 2019).

OtpumaHi pe3yibTaTH CBiAYaTh, M0 IHTEHCHUBHICTh JAMXAHHS
3pocTae y Mipy 30UIbIIEeHHST 3a0pyJHEHOCTI IPYHTY Ha(TOIO, CsATra-
10YM MaKCUMyMy y BapiaHTax i3 103010 Hadtu 6,4 /M Ta 25,6 j1/m?

(puc.).
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Pucynok. Emicisa gyenekucnozo eazy 3 ipyHmy 3 pisHuM
cmyneHem Haghmoeo2o 3a0pyoneHHs (ycepeoHena 3a
secemayitiHuil nepioo poxy).

3HMKEHHS eMicii BYyIJIEKHUCIIOro a3y 3 IPyHTY 3a 7103 HaTH, sIK1
3a 3BATIHIIEBUM BiamoBinaroTh 30HI romeocrasy (0,4 ta 1,6 1/m?),

CBITUYUTH NP0 MPUTHIYEHHS TPYHTOBOI MIKpOOIOTH Ta CIIOBUILHEHHIA
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nepeOir nporiecis MiHepamizanii. [ligBUIEHHS TUXaIbHOI aKTHBHO-
CTi, 0OCOOJMHMBO iCTOTHE — Yy Jianma3oHi 3a0pyaHeHHs 6,4-25,6 1/m2,
CBIIYUTD, MO-TIEpIIIE, PO OYPXIUBUI PO3BUTOK y TPYHTI PE3UCTECHT-
HUX 710 HahTH HOPM MIKPOOPTaHI3MIB i, O-APYTE, MPO IHTEHCHPiKa-
1ito npotuecis ii 6ioposkinananus. Take mocunenns BuavieHHs CO2
CBITYUTH TAKOX MPO PO3BUTOK Ta aKTUBHY AISUIBHOCTI y TPYHTI Ha(-
TOOKHCIIIOBAJIbHUX MikpoopranizmiB (Chugunova et al., 2011). Oc-
KUIbKHM BIUIUB HA)TH HA IPYHT MPOSBISAETHCS 1€ U y 3BUKAHHI MIK-
pOOpraHi3miB 10 JpKepesa 3a0pyIHEHHS, 10 MPU3BOIUTH JI0 TIOCTY-
MOBOT0 30UIbIICHHS iX YNCETBHOCTI, MU 3aKOHOMIPHO CITOCTEPITraEMO
BUCOKI noka3zHuku emicii CO; Ha BapiaHTax, 3akinaaenux y 2019 ta
2021 poxax. Ha nmpotuBary upbomy, HapTa, 10JaTKOBO HAJTUTA B IPYHT
3a J1Ba MicsLll MICJIs IOYATKYy J0CIiTy He CIPOBOKYBaJIa IiIBUILIEHHS
IHTEHCUBHOCTI «IPYHTOBOTO JMXaHHS». 3a JEKUIbKa POKIB IMiCIs
HAJXO/DKEHHA HAQTU y TPYHT ii O10JOTIYHUN BIUIMB Ha MIKpPOOHI
YIPYNOBaHHS 3HU3UTHLCS, IO MOB’A3aHO AK 13 BUMAPOBYBAaHHSIM Ta
Oiojerpaaaiiclo HaWOUIBII TOKCUYHMX aJKaHIB, Tak 1 31 3MIHOIO
CTPYKTYPH CaMHX MIKPOOHHUX CILIBHOT.

UDC 579.64:632.4:633.11

INTENSITY OF SPORULATION OF
PHYTOPATHOGENS ON OAT PLANTS

L. Havryliuk, I. Beznosko

The Institute of Agroecology and Environmental
Management of NAAS

12 Metrological str.; Kyiv, 03143, Ukraine
e-mail: gavriluklilia410@gmail.com

The formation of the phytopathogenic microbiome as a factor in
the biological contamination of oat agrocenoses is an important re-
search task, the solution of which will make it possible to create eco-
logically balanced agroecosystems. This will increase their ability to
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self-regulate the population of micromycetes in order to obtain high-
quality and safe oat raw materials (Ternovy et al., 2018; Mostovyak
et al., 2018; O’Brien, 2017). Therefore, the purpose of the research
was to conduct an ecological assessment of the formation of micro-
mycete populations in the oat leaf microbiome under different culti-
vation technologies.

In the course of laboratory studies, it was found that with tradi-
tional growing technology, the spectrum of micromycetes in the leaf
microbiome of oats of various varieties was characterized by high
sporulation, especially in the earing phase, which ranged from 1.1
to 7.2 million units/ml. Therefore, micromycetes of the genera Fusa-
rium spp., Alternaria spp., Drechslera spp. were characterized by the
highest intensity of sporulation in the leaf microbiome of oats of the
Parliamentsky variety, which ranged from 6.3 to 7.2 million units/ml.
At the same time, the indicator of the Tembre variety was 2 times
lower. This testifies to the role of the variety as a biotic factor in the
regulation of phytopathogenic micromycetes in the microbiome of
the vegetative organs of plants.

Under the influence of organic technology of growing plants, mi-
cromycetes of the genera Fusarium spp., Alternaria spp., Drechsle-
ra spp., which ranged from 1.8 to 2.1 million units/ml, were characte-
rized by a high intensity of sporulation in the leaf microbiome of oats
of the Parliamentsky variety. This is 1.5 times lower compared to the
traditional technology of growing plants. At the same time, in the leaf
microbiome of the Tembre variety, the intensity of sporulation of mi-
cromycetes, in the earing phase, ranged from 0.6 to 1.7 million
units/ml. This gives reason to believe that oat plants of different
breeding origins are able to significantly influence the intensity of
sporulation of dominant micromycetes. In the leaf microbiome of oats
of the Tembre variety, antagonistic fungi of the genus Trichoderma
spp. were characterized by a high intensity of sporulation, which
amounted to 3.9 million units/ml. These micromycetes are able to
quickly spread and occupy the entire habitat, displacing other patho-
gens. Researching the intensity of sporulation of micromycetes in oat
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agrocenoses under the influence of different cultivation technologies,
it was found that not all dominant micromycetes intensively sporu-
lated, which is due to varietal characteristics of plants. It should be
noted that the diversity of micromycete species was significantly
higher under organic cultivation technology than under traditional
cultivation. At the same time, the frequency of occurrence and inten-
sity of sporulation of micromycetes under the conditions of organic
technology significantly decreased (2-3.5 times) compared to tradi-
tional technology. This shows that crop cultivation technologies are
one of the influencing factors on the formation of populations in the
agrocenoses of cereal grain crops.

Therefore, the evaluation of the formation of micromycete po-
pulations in the leaf microbiome of studied oat varieties by such indi-
cators as the frequency of occurrence of species and their intensity of
sporulation under conditions of different cultivation technologies is
an important ecological criterion. This will allow characterizing the
variety as a factor in regulating the number of phytopathogenic
micromycetes in oat agrocenoses.

YK 631.582:631.51.021:631.586 (477.72)

E®EKTUBHICTD BIOJIOI'TYHOI'O 3AXUCTY
ATPOIIEHO3Y NIIEHMIII O3UMOI BIJI XBOPOB
B OPTAHIYHOMY 3EMJIEPOBCTBI

A. M. Kosanenko, O. A. Kopasienko, M. O. Ileryxos

Iucmumym kaimamuyno opienmo8ano2o CilbCbK0O20
eocnooapcmesa

8y1. Masywvka oopoea, 24; cmm Xniboodapcovke, Odecvkuil p-H,
Qoecvka oba., 67667, Vrpaina

e-mail: knysvladimir234@gmail.com

VYkpaina Mae BeMKUI MOTEHLIAT JJIs BUPOOHUIITBA OPTaHIYHOI
CUTbCHKOTOCTIOIAPCHKOT MPOIYKILiT Ta 11 peamnizallii NUIsIXoM eKCIop-
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Ty, @ TAKOXK Y CEPEeTHLOCTPOKOBIN MEPCIIEKTUBI 1A 11 MOCTavYaHHs HA
BHYTpIIIHIA pUHOK. BomHouac opraHiyHe CiTbChKE TOCHOIAPCTBO
CHPHUATHME PO3B’A3aHHIO HU3KH aKTyaJIbHUX MPOOJIEM, 5Kl ICHYIOTh B
arpapHOMy BUPOOHMIITBI KpaiHH.

Po3B’s13aHHS OKpEeMUX MUTaHb BEJCHHS OPTraHIvHOTO 3eMJIEPO0-
CTBa — TMOIIYKY €(EKTUBHUX Ol0JOTIUHUX MIKpOOHUX IpernapariB
JUIS TIOKPALICHHS JKUBJICHHS POCIMH Ta iX 3aXMCTy BiJ LIKIUTMBHX
opranizmiB — mu niposenu y 2021-2023 pp. Ha nocninaux nomusix [u-
CTUTYTY 3porryBanoro 3emiepodoctsa HAAH (3 2023 poky — Iuctu-
TYT KJIIMaTHYHO OPIEHTOBAHOTO CUIbChKOTO rocrnoaapctea HAAH).
VY nocnifi BUBYAIHM Taki BapiaHTH:

1. Ilpenapatu iHCTUTYTY «biloTexHika» Ta [HCTUTYTY CUIBCBKO-
rOCTIOIAPCHKOT MIKPOOIOJIOTiT Ta arpOIPOMHCIIOBOTO BUPOOHHUIITBA.

2. Ilpenapatu TOB «bTVY-ueHTp».

3. Ilpenapat TOB «Opranik cuaTE3».

4. Tpaau1iiiHa TEXHOJIOTIS 13 3aCTOCYBAaHHAM XIMIUHHUX Iperna-
partis.

3a MOCYIITUBUX YMOB YHACTIIOK BUCOKHX TEMIIEPATyp MOBITPS
Ta HU3BKOI HOT0 BIJHOCHOI BOJIOTOCTI HE CIIOCTEPITraiocs 3HAYHOTO
MOIMpPEHHs XBopo0O. [IpoTe MUCTS MIIEHUITI 03UMOT TiEO YU 1HIIIOO
MIpOI0 ypaskalioch CENTOpio3oM (Septoria tritici Desm), 6ypoto (Puc-
cinia recondita West) Ta sx0BTO10 ipxeto (Puccinia striiformis West).

3axXBOpPIOBaHHS CENTOPIO30M MPOSBISIOCA HA JIMCTKAX, cTe0max
1 konoci. Ha nucTkax yTBOprOBalvcs CBITIO-3€J€H1 TUISIMH, SIK1 3T0-
JIOM CTaBaJIM KOPUYHEBUMHM, CXOKMMH Ha OTIKH MIHEPATLHUMH J100-
puBaMu. 30yHUK CENTOPIO3y HA JIMCTKAX MIIEHUI O3MMOI CBOTO
PO3BUTKY 1 MOIIMPEHHS HA0yB, NOYMHAIOUH 3 a3y KyIeHHs. Y 1ei
nepiof ypaKeHHs POCIHH XBOPOoOor y cyxuit 2023 pik mpakTUYHO
HE 3aJIe’Kalio BiJ 3aCTOCYBAaHHS PI3HMX OIOJIOTIYHHUX Mpenaparis
GyHrinuaHoi i 1 CTAHOBMJIO HA TOCIBAaX MINEHUI 03UMOI M’SIKOT
5,1-6,0 % 1 memnio MeHIIe Ha IMOCiBax MIICHUI 03UMOi TBEpaOi —
3,8-4,2 %.

Ha vac BuX0/ly poC/IMH NIIEHUI M K01 y TpyOKY IHTEHCUBHICTb
Ypa)K€HHSI BEPXHIX TPHOX JHMCTKIB CENTOPIO30M 32 YMOB 3aCTOCY-
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BaHHA OlojoriyHux (yHTiOMAiB 3pocna y 6,2—6,7 pasa, a MIIeHUII
tBepaoi — y 5,0-7,1 pasa, Toai AK 3a XIMIYHOTO 3aXUCTy y 2,9 Ta
4,5 pa3a BignoBigHo. be3 3acTocyBaHHS )KOJHUX MPENapaTiB 3aXUCTy
pPOCIHMH B XBOPOO ypaskKeHHSI POCIMH CENTOPIO30M 3pOcCio 3a e
yac y 8,2 17,3 pasa BillOBiTHO.

VY nopaneioMy iHTEHCUBHICTD Ypa)keHHs POCIIMH MIIICHUIII 031~
Moi M’sIKO1 cenTopio3oM 10 (a3u HBITIHHS HE 30UIbIIyBajack 1 Oyna
y Mexax 27,6-34,1 % 3a 3acTocyBaHHsS 010JIOTTYHMX NpEnapartiB, a
nueHuii o3umoi tBepaoi — 20,5-26,8 %. Y el nepion iHTEHCUB-
HICTb ypaXK€HHs MIIEHUIIl 03UMOi M K0T XBOPOOOIO 3a XIMIUYHOTO 3a-
xucty Oyna B 1,8-2,3 pa3a MEHIIO0, HIX 32 3aCTOCYBaHHS 010J10T14-
HUX QYHTIIUIIB, a MIIEHUI o3uMoi TBepaoi — y 1,2—1,6 pa3a mMeH-
IOH0.

VpaxeHHs MIIEHUII 03UMOi M’AKOi CENTOpPIO30M Ha IOYaTKy
BECHSHOI BEreTallil B CEpeIHbOMY 32 TPH POKU MPAKTUYHO HE 3alie-
KaJjo BiI CUCTEMH 3axHUCTy. Aje Bxe 10 ¢a3u TpyOKyBaHHS ypa-
YKEHHS POCJIMH II€I0 XBOPOOOIO 32 3aCTOCYBAaHHS O10JIOTTYHHUX Mperia-
patiB Oyno y 2,2-2,4 pa3a BUIIMM, HK 3a XIMIYHOTO 3axucTty. Jlis
BCiX 010JIOT1YHUX TIpenapartiB Oyja Ha OJHAKOBOMY piBHI. Y a3y mMo-
JIOYHOI CTHUTJIOCTI 3€pHa Ypa)KeHHS 3a 3aCTOCYBaHHS MperapariB
TOB «Opranik cunTe3» 0yno Ha 36-37,6 % BuwM, HiK 32 00POOKH
MOCIBIB IHITUMU O10JIOTTYHUMU MTpeTapaTaMu.

TexHiuHa €(EKTUBHICTh 3aCTOCYBaHHS IpenapaTiB IHCTUTYTY
«biorexnika» Ta ICMAB 1 TOB «bTY-11eHTp» 115 3aXUCTy POCIUH
MIICHUII 03UMO]i BiJI YPaK€HHsI CETITOPIO30M Ha MOYATKYy BECHSHOT
BereTallii B cepeiHpoMy 3a Tpu poku Oyna Ha 50,5 % BuIIOI0, HIXK 32
00po6ku mpenapatamu TOB «Opranik cuate3». Y ¢aszy TpyOKy-
BaHHS IICJISI MEPIIOTO 3aCTOCYBaHHS MPENapaTiB 3aXUCTY iXHA edek-
TUBHICTh JIEUIO BUPIBHsIACH, ajié B MOJANBIIOMY TEpIIi JBa Mpe-
napatu Ha 42,8-69,3 % mnepeBuiryBaau ePEKTUBHICTh MpENapaTiB
TOB «Opranik cunte3y. Jlo ¢a3u HamMBY 3epHa 15 TEHIEHIIIA 30e-
perjacsi, Xxoua pi3HHUI MK HUMH 3MEHIIMJIACA. 3aCTOCYBaHHS Xi-
MIYHUX (YHTIUAIB HAPHUKIHI{ KYIIHHS ICTOTHO MIABHUILIIIO IXHIO
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TEeXHIYHY €(QeKTUBHICTh A0 73,2 %. Y monmanbiiomy iXHs Aif IEHI0
3HHM3UIIACS, aJie 3aTMIIajiachk BUCOKOI — Ha piBHI 65,0-65,4 %.

VIAK 577.151.54:577.152.3

B-1,3-INTIOKO3UJA3HA TA B-1,4-ITIOKAHA3HA
AKTUBHOCTI TRICHODERMA VIRIDE 7A 3A POCTY
HA BIOMACI LAMINARIA DIGITATA

A. O. MatBienko!2, C. O. Cupuin?

THHI] «Incmumym 6ionoeii ma meduyunuy Kuiscokoeo
HayioHanbHo2o yHieepcumemy imeni Tapaca lllesuenka
npocn. Axademika I nywikosa, 2; m. Kuis, 03022, Vkpaina

2Inemumym mikpobionoeii i sipyconoeii im. /. K. 3aboromnozo
HAH Vxpainu
eyn. Akademira 3abonommuoeo, 154; m. Kuis, 03143, Vkpaina

e-mail: nastiamatvienko2@gmail.com

InTtepec no BuBueHHs rpubiB pony Trichoderma 6a3yeTbes, 30K-
pema, Ha iXHil 34aTHOCTI AiATH K Ol0JOTIUHI 300U KOHTPOIIO Ta
MPOSIBIISITH aHTATOHICTHYHI €()EeKTH MPOTH MIMPOKOTO CHEKTPY (PiTo-
naroreHHux rpu6iB. HeoOXigHICTh MOILIYKY HOBHUX MIKONApa3UTHY-
HUX 1WTamiB Trichoderma, BUIIIEHUX 3 PETIOHAIBHUX TPYHTIB, 3y-
MOBJICHO TUM, IO 31 30UTBIICHHAM IMIOPTY 1HO3€MHUX KOMEPIIMHUX
MPOAYKTIB OI0KOHTPOJIIO 3pOCTA€E 3arpo3a MOPYIIEHHS PI3HOMAHITTS
MICIIeBOTO MiKkpoOiolieHo3y. PaHilie My MpoBeNu CKPUHIHT OLTBII
HDK 100 mramiB rpu6iB pony Trichoderma, Buninenux B Ykpaini, Ha
AQHTArOHICTUYHY aKTUBHICTh MPOTH HU3KHU ¢itonaroreniB (CaBuyk,
2022; Kypuenko, 2022). Bucoky akTHBHICTb MpOSBISIB aCKOMIIET
T viride TA, Bu3HaueHu# y Biaulil (i3ioiorii i cUCTEeMaTUKU MiK-
powmineTiB i qenonoBanuit B [enosurapii IMB HAHY 3a nHomepom
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IMB F-100162. Metoro Hammx AOCTIHKEHb OyI0 BUBYUTH MOXK-
JUBICTh BUKOPHUCTAHHA CyXOi O6iomacu OypHX BOAOPOCTEH SIK Jellie-
BOTO cyOcTpary Juist CHHTe3y (PEpMEHTIB, BaXKJIMBUX AJIs1 O10KOHTpO-
npHOTO TIoTeHuiany 7. viride TA.

Cepen dakTopis, 1110 326€3M€4yI0Th KOPUCHY O10JIOTIYHY aKTHB-
HICTb Trichoderma spp., BAXXJIUBY pOJIb BiJIrpatoTh (ePMEHTH TITIKO-
3WITIIPOJIa3y, K1 3JIaTHI PO3IICTUTIOBATH €JIEMEHTH KIIITHHHOI CTi-
HKH natoreHHux rpubiB. B-1,3-rrokanasu (KO 3.2.1.39) rinpomizy-
I0Th JIIHIMHUE momicaxapu rmoko3u 3 B(1-3)-, B(1-6)-38’s13kamu,
nofiOHui 10 namiHapuny. B-rmokozugasu (KO 3.2.1.21) rigpomnizy-
10Thb [(1-4)-38’513kM TIIKO3UIB 1 oJlirocaxapuiiB. Beranosneno, 1o
B-1,3-rmrokanas3u pa3oM 3 XiTHHA3aMU O€3M0CepeHbO MPUTHIYYIOTh
picT maroreHa, a -TIIOKO3Ma3u aKTUBYIOTh 3aXHCHY CHUCTEMY pOC-
7uH. 3a3BU4ail GITOrOPMOHH Ta CTIOTYKH CUCTEMU 3aXUCTY HAKOIIH-
YyIOThCSl Y POCIMHAX y BUIVISLI IVIFOKO3MII KOH OrarTiB, 30Kpema riod-
OepesoBoi KHCIIOTH, abCHIM30BOI KHUCIOTH, IIMTOKIHIHIB, ayKCHHIB,
MMOXIAHUX KACMOHOBOI KHCJIOTH, I[JaHOTE€HHMX TIIKO3HIIB, aBEHAKO-
3u/iB Ta 1H. P-IVIFOKO3MA3U TiIpOJi3yI0Th KOH IOraTu 1 akTHUBYIOTb
010JI0T1YHY aKTUBHICTh IIUX METaOOJIITIB, MiJBUILYIOYH y TAaKUH CIIO-
cib cucTteMHy pe3UCTeHTHICTh pocnuH (Morant & Jergensen, 2008;
Zin & Badaluddin, 2020; Woo & Hermosa, 2023).

ITpoGnema nOCHiIKEHHSI CHHTE3y KOMIUIEKCY IHAYyIHMOEIbHUX
(dbepMeHTIB 3 pi3HOI0 CyOCTpaTHOIO CIIeNU(IUHICTIO MOJIATaE B HEO0-
X1THOCTI BUKOPUCTAHHS PI3HUX THAYKTOPIB JJIs1 KOXKHOI aKTUBHOCTI.
VY upomy pasi 3a poCTy Ha CKJIQJHHMX MPUPOAHUX CyOcTparax rpud
Oyne edextuBHO 3abe3medyBaTH KOMIUIEMEHTApHI (epMEHTATUBHI
aKTUBHOCTI.

[lItam BupoIIyBaiv HAa KapTOIUISTHO-AEKCTpo3HOMY arapi (PDA)
npotsirom 10—14 1116 3a 26 + 2 °C. Cycnensito konimii (1x10° k./mur)
B KUIBKOCTI 5 % BHOCHIIM B pijike MiHepaibHEe cepeoBuiie 3 2,5 %
cyxoi Oiomacu Laminaria digitata i KyTbTUBYBaJIU 32 CTALlIOHAPHUX
YMOB TpPOTSATOM TIKHA. Mineniii BUIAIsUIM IUISIXOM  (UIBTpaItii,
OTpPHUMaHI KyJAbTypajbHi (UIBTPATH B OAAIHIIOMY BUKOPUCTOBYBAJIH
JUIsl BU3HAYCHHST ()ePMEHTATUBHUX AaKTUBHOCTEH.
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AKTUBHICTB [-1,3-1TI0KaHa3u BU3HAYAIA METOAOM 3 3,5-TUHIT-
pocaninunoBoro kucinororo (DNS, Sigma, USA) 3a KIIBKICTIO IyK-
piB, IO YTBOPWJIMCS i Yac TiApoJi3y namiHapuny 3 L. digitata
(Sigma). AKTUBHICTh -TJIFOKO3Ma31 BU3HAYAIIN SIK BKA3aHO paHiIIe
(Syrchin, 2023), 3a rigponizom 4-HitpodeHin-f-D-rirokomnipano3uy
(Sigma).

VY micyMKy JOCIKEHb BCTAHOBJIECHO, 110 33 IIUX YMOB €KCIIe-
pUMEHTY akTHBHICTH [3-1,3-TimrokaHas3u cknagana 36,2 + 1,5, a B-rimro-
ko3ujasu — 20,5 £ 1,2 oxn./mn KO. Otxe, 3a pocTy Ha MiHEPAJTIbHOMY
cepenoBui 3 2,5 % cyxoi 6iomacu L. digitata SiK eAMHOMY JKEpei
Kapbony, T. viride 7A nponykye B-1,3-rrokanasy 1 B-riitoko3uaasy 3
BUCOKOIO aKTHBHICTIO, III0 BKa3y€ Ha MEPCIEKTHBU MOAAIBIINX JI0C-
JKEHB 1[bOTO TpUOA IS CTBOPEHHS KOMILJICKCHUX TpenapariB 3a-
XHCTY POCJIHH 3 PI3HUMHU BUJAMH O10JIOTIYHOI aKTUBHOCTI.

VK 631.5:633.88

BIIJIMB OBPOBKH BIOJIOTTYHUM ®YHI'TIHUIOM
oITONUA HA AJIbTEPHAPIO3 HAT'TIOK
JIIKAPCBKUX (CALENDULA OFFICINALIS)

0. O. Muponosa, O. B. bamrTa

Hayionanenuil ynieepcumem 6iopecypcia i
npuUpoOoKopucmy8anusa Ykpainu

syn. I'epoie Oboponu, 15; m. Kuis, 03041, Ykpaina
e-mail: ylial4myronova@ukr.net

Hariaku nikapchKi € OIHIEIO 3 HAMOLIBII I{IHHUX JIKAPChKUX KY-
TbTYp B YKpaiHi, apke € CUpOBUHOIO 7151 (papMarieBTHYHOT, XapuoBOi
Ta nappyMepHO-KOCMETUYHOT IPOMHUCIIOBOCTI.

CyTT€BO YCKIATHIOIOTH iX BHPOIIYBaHHS XBOPOOM, OCKIIBKH
BOHHM BIUTMBAIOTH SIK Ha KUTBKICHI, TaK 1 Ha SIKICH1 TOKA3HUKH TPOJTY-
kiii. OgHiE0 3 HAWNOMMPEHIMMX 1 HeOe3NeYHNX XBOPOO HarioK
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JKapChKHX € aNbTepHapio3. XBopoOa MPU3BOAUTH 10 3HIKEHHS BPO-
Karo yepe3 IUTICHABIHHS HACIHHA, 3MEHIICHHS (DOTOCUHTETHYHOT 10-
BEPXHI JIUCTS 1 3a0pyTHEHHS! CUPOBUHU MIKOTOKCHHAMHU.

[Tutanns e(eKTUBHOCTI Ta €KOJOTIYHOI JOIUTEHOCTI BUKOPHC-
TaHHS O10JIOTTYHHUX TpEenapaTiB I MiABUIIEHHS CTIHKOCTI HariIoK
JIKApChKUX J0 XBOPOO, a OTXKE, MABUIIICHHS KUTBKOCTI Ta SKOCTI CH-
POBHHU 3a iX MPOMHCIIOBOTO BUPOIIyBaHHS € HEIOCTATHHO BUBYE-
HUM.

30yaHUKaMU albTepHAPIO3y HATIAOK € Tpudu Alternaria zinnia i
Alternaria calendulae (Mapuenko, 2015).

3a ypaxeHHs Hariiok A. calendulae Ha MUCTKaX CIOYATKY 3 sIB-
JISFOTHCS OKPYTJIi KopuuHeBi isimu 0,5 cM 1 OiIb111e, SIKi 3r0JI0M 371H-
BaIOTHCA. 3 YaCOM IUISIMH CTalOTh BEJIMKUMH, OypUMH, HEPIBHOMIp-
HUMH.

3a ypaskeHHs HariIoK A. zinniae TUISIMHA Ha JINCTI OJIMBKOBO-CIPI,
9acTO 3 BY3bKOIO TEMHO-ITypPITypOBOIO OOJSIMIBKOIO, HEMPABHIBHOT
(dbopmMu, pO3MIIMBYACTI, YACTO 3THBAIOTHCS 1 OXOIUTIOIOTH 3HAYHY Yac-
TuHy cTebna. Ha ypakeHoMy JMCTI 3r0JIOM YTBOPIOETHCS TEMHO-0Y-
puii G6apxatuctuil Hanit. Ha KBiTax MOXYyTb YTBOPIOBAaTHCS OJIMB-
KOBO-Cipi pO3IJIMBYACTI IUISIMU 3 TEMHO-OypuUM 0apXaTHCTUM HAJIbO-
toMm (Cipik, 2017).

CriocTepexeHHs 3a MOMIMPEHICTIO Ta PO3BUTKOM aJIbTEPHAPIO3Y
Ha Harikax JIKapchbKux OyJio MPOBEJIEHO B YMOBAaX HAayKOBOI J1abo-
patopii «JleMoHCTpaliiiHe KOJEKILiHHE MOoJie CUIbCHKOTOCIOAapCh-
KuX KynbTyp» kKadeapu pocnunaunrsa HYBIll Ykpainu B mepion
2021-2023 pp.

HocunimkeHHs e(heKTUBHOCTI 3acTocyBaHHs 610 yHrinuay Pito-
AT TPOBOIMIIH Ha copTi Paio.

®diTonu MICTUTh XUBI KIITUHU Ta criopw Oaktepii Bacillus
subtilis, sika 3aBISIKU CBOIll 3JaTHOCTI CHHTE3yBaTH aHTHOIOTHYHI
CHONTyKH, ()epMEHTH, aMIHOKUCIIOTH Ta (PITOTOPMOHHU HE TUIHKHU 3a-
XHILA€E POCIMHU BiJI IIUPOKOTO CHEKTPY 30y THUKIB XBOPOO, a i CTH-
MYJIIO€ IXHIN pIiCT Ta PO3BUTOK.
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ITin yac oOmiKiB anbTEpHApiO3y OLIHIOBAJIM TaKi IMOKAa3HUKMU:
KUIBKICTh YpaXX€HUX POCIMH — Y BIJICOTKAaX; CTYIIHb YpaK€HHSI —
y Oanax BizyaJibHO. Y TIPOBEJCHHI JOCIKEHb BUKOPUCTAHO 3aralib-
HONIPUMHATI METOJMKU Y JIKAPCHbKOMY POCJIMHHHUITBI. 3arajbHUi
PO3Mip AUITHOK — 25 M? 32 YOTUPUPA30BOTO TOBTOPEHHSI.

3a pe3yabTaTaMu TOCIiKeHHs Oiomoriyanii pyHrinug ditorug
3a 3aCTOCYBaHHA B HOpMI 1,5 51/ra mig yac BereTallii HarigoK JIiKapch-
KHX BILJIMBAB HA 3MEHILECHHS MOIIMPEHOCTI Ta PO3BUTKY aJIbTepHApI-
03y Harinok Jikapcbkux. [lommpeHicTs aabTepHapio3y Ha KOHTPOIb-
HOMY BapiaHTi B cepeanboMy cTtaHoBuia 81,9 %, 3a po3BHTKY —

24,5 % (Tabmn.).
Tabnuya. Makcumansna ypaxcenicmos HAZIOOK TIKAPCbKUX

Xeopodamu 3a 3acmocysanns 0iono2iunux npenapamis, %o
PozButok xBopodu, %

Iomupenns xsopobu, %

Bapiantu | g s & | ke | = a S| &
i — N N O — N o %)
JOCHIaY pt Q Q 2 s N Q 2
= = = O = = = O
N N N © N N N ©

Konrpors 88,4 | 86,1 | 71,1 | 81,9 | 17,7 | 344 | 213 | 245

(Boma)

®iroup, 348 | 305 | 349 | 334 | 70 | 122 7,1 8,7
1,5 n/ra

Ha BapianTi, ge 3actocoByBanu GiodyHrinun PiTomua, momm-

PEHICTh albTepHAapio3y B cepeaHboMy cTaHoBuia 33,4 %, 3a pos3-

BUTKY — 8,7 %.
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YK 632.937

JTOCILIKEHHS B3AEMO/III MIK
MIKPOOPTAHI3MAMM PI3BHUX TAKCOHOMIYHHUX
T'PYI1 Y CTBOPEHHI KOMIIJIEKCHUX ITPEITAPATIB
THCEKTO-®YHI TIIUAHOI 111

H. B. IInask, JI. JI. JIooan

Tnoicenepro-mexnonoeiunuii incmumym «biomexnikay HAAH
8y1. Masywvka oopoea, 26, cmm Xnibodapcovke, Ooecvkuil p-H,
Qoecvka obn., 67667, YVrpaina
e-mail: nceb2017@gmail.com

OcTanHIM YacoM OCOONMBOrO 3Ha4Y€HHS HAOyBalOTh JOCHI-
KEHHS, CTIPSMOBAaHI Ha CTBOPEHHS KOMILJIEKCHUX OiompemnapartiB 3
ypaxyBaHHSIM MEXaHi3MIB KOPUCHOI Jii MIKpOOpTaHi3MiB, SIKi BXO-
JISITh 10 TIpenapaTUBHUX acolliaiii. 3acTocyBaHHS KOMIUIEKCHUX 3a-
co0iB 3abe3neuye ¢itocanirapHe Giaromonyyqus, 3anodirae HaI3BH-
YalHUM CUTYallisIM Y POCIMHHUIBKIH rarys3l, 3HUKY€E BTPATH CLIbCh-
KOTrOCIOJapchKoi MPOAYKIIT, MABUILYE ii AKICTh, EKOHOMUTb Yac Ta
TPOIIOBI PECYPCH, a TAKOXK 3HIKYE 3a0pyTHEHHS JOBKULIS IIIKITH-
BUMHM XiMiyHUMHU necTunvaamu (benbuenko ta iH., 2022).

3acTocyBaHHS MPeJICTaBHUKIB MIKPOOPTaHI3MIB 3 PI3HUM TaKCO-
HOMIYHUM CTaTyCOM SIK OCHOBH KOMIUJIEKCHHX OiompernapariB nepe/i-
0auae ciIbHE KyJIbTUBYBAaHHS IITaMIB PI3HUX BUJIB, 110 NOTpeOye
JOJJATKOBHX JIOCIIKEHD 1010 IXHBOT 010 TEXHOJIOTTYHOT CYMiCHOCTI.
Kpim Toro, pi3Hi TAKCOHOMIYHI TPYNU MIKPOOPTraHi3MiB MaloOTh Pi3Hi
TpodiuHi yrogobanHs i moTpeOyIOTh HE JIMIIE PI3HUX JHKEPEN KUB-
JICHHS, a i CTBOPEHHSI BIMOBIIHUX YMOB KYJbTHBYBaHHS.

Tomy mnst popmyBaHHS €PEKTUBHUX 1 CTIMKUX MIKpOOHUX aco-
iaIii 1y CTBOPEHHS KOMIUIEKCHOTO TIpernapary 3 iHCeKTO-(QyHTIIu-
JTHUMH BJIACTHBOCTSIMH IIPOBEJICHO CEPII0 JOCIIKEHb 3 MiKpoopra-
Hi3MaMU, BiIIOpaHUMHU ISl CTBOPEHHS MPENapaTUBHOTO KOMIUIEKCY.
B pesynbTaTi CKpUHIHTY 3 KOJIEKIii [HKEHepHO-TEXHOIOr1YHOTO 1H-
ctutyty «biorexnika» HAAH Vkpainu BigibpaHo uist JOCTIKEHb
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MIKpOOpTraHi3MH, SIKi BOJIOIIOTh aHTATOHICTUYHUMHU BJIACTUBOCTSMU,
a TAKOX TakKli, 110 XapaKTePU3yIOThCS EHTOMOLUIHOIO JT€I0.

Bci GioTexHOJIOTIUHI 00’€KTH, 3 SIKMMH TPOBOJISATHCS JOCIi-
JUKeHHs, 30epiratotbes B konekiii [Tl «biotexnika» HAAH B rene-
TUYHO CTaOUTBHOMY CTaHi Bi/I II’SITH 10 IBAJIISTH POKIB 1 3CTOCOBY-
I0THCS JJ1s1 BUPOOHMIITBA OlonpenapatiB GyHTIIUIHOI Ta IHCEKTHIIH-
JTHOT Ail.

JocaimkeHHs MPOBOIMIIN 3 BUKOPUCTAHHSAM TPAIUIIITHIX METO-
B, K1 3aCTOCOBYIOTBCS Y MIKPO0O10JIOTii Ta 610 TEXHOJIOTIAX Y CTBO-
peHHi HoBHX 0i03ac06iB (MenbHHUYK Ta iH., 2014; Bonkorox Ta iH.,
2010).

OTXKe, CIUparouYrch Ha MPOBEICHI JOCIHIHKEHHS B3aEMO/IIT MK
ITaMaMd MIKpOOpraHizMiB, OyJI0 BU3HAYEHO B3a€MOTOJICPAHTHI
MITaMU MIKPOOPTaHi3MiB JJIsl MOAAIBIINX AOCTIKEHb y CTBOPEHHI
KOMIUIEKCHUX OlompenapaTiB iHCEKTO-(yHTIUIHOT /ii.

VK 661.491:632.937(075.8)

I'IAPOI'EH INTEPOKCHU/J Y CUCTEMI BIOJIOI'TYHHOI'O
3AXUCTY POCJ/IMH: IEPEBAT'U TA OCOBJIMBOCTI

M. 10. Pizak, C. O. JIaBpeHKO

Xepconcokutl OeparcasHull azpapHo-eKOHOMIUHULL YHigepcumem
eyn. Cmpimencoka, 23; m. Xepcon, 73006, Yrpaina
e-mail: rizak.m.uva@gmail.com

VY cydacHOMY CLIBCHKOMY T'OCIIOJIAPCTBI OJIHIEIO 3 HAaMaKTyallb-
HIIIMX TIpo6JieM € 3a0e3nedyeHHs CTINKOCTI POCIIHMH 10 MIKiIHUKIB Ta
xBopoO. IlociBHu# MaTepian, 3 SIKOTO MOYMHAETHCS BUPOILYBaHHS
OyIb-SIKO1 KYJIbTYPH, € OCHOBOIO YPO>Kar0 Ta BU3HAYAE MOTO MO1ab-
i ycmix. Tomy G1070T9HII 3aXUCT POCIIMH Ta MiIBUIIIEHHS STKOCTI
HACIHHSI CTajJy OJHUMH 3 MPIOPUTETHUX HANPAMIB JOCHIDKEHb Yy
CLIbCHKOMY TOCITO/IaPCTBI.
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VY 11bOMy KOHTEKCTI HayKOBIII Ta arpapii IIyKaloTh HOB1 CIIOCOOH
MOKpPAIIEHHS SKOCTI Ta CTIHKOCTI HAaciHHA pociauH. OgHUM 13 Tepc-
MEKTUBHUX HAIPSIMIB € BAKOPUCTAHHSA T1IPOreH NEPOKCUTY, KU, 3
OJTHOTO OOKY, MOKE CIIYTYBaTH SIK POTPYIOBay, a 3 IHIIOTO — CTHU-
MYJIFOBATH PICT Ta PO3BUTOK POCIUH.

Ha xadenpi 3emirepodcTBa XepCOHCHKOTO JISPYKABHOTO arpapHo-
€KOHOMIYHOTO yHIBEpCUTETYy OyJI0 MPOBEAEHO OCIIIKEHHS MIOA0
BUKOPHUCTAHHS TIPOTEH MEPOKCHLy B CUCTEMI 3aXHUCTy POCIHH 1 B
MOKpPAIIEHHI SIKOCTI HACiHHS CUILCHKOTOCHOAAPChKUX KyNbTyp. o
CXEMH JIOCITI/DKEHb BXOMJIO BU3HAYEHHS BIUTUBY PI3HUX KOHLIEHTpPA-
i Ta TPUBAJIOCTI il T1APOTeH MEPOKCUIY Ha MAaTOTeHHI MIKpoopra-
HI3MU Ha MOBEPXHI HACIHHSL.

JlocaikeHHsT MPOBOWIIM 32 MIATPUMAHHS TeMIIEpaTypH B Me-
xax 20 °C. BUKkopucTOBYBaJIM EPEKUC BOJHIO 3 TOYATKOBOKO KOH-
nenrpamieio 3 %. JIo cxemu gociipkeHb 0ys10 BKIFOYEHO CiM Bapia-
HTIB KOHILIEHTpaIlii po3uuny (%): 100, 75, 50, 25, 15, 5, 1; Ta wotupu
BapiaHTH ekcro3uiii: 30 xBunwH, 1 rogunaa, 3 roauau, 6 ToguH. Ha-
CIHHSI CUTBCHKOTOCIOAAPCHKUX KYJIBTYP 3TITHO 31 CXEMOI JOCHi-
KEeHb OyJI0O BUTPUMAHO B PI3HUX PO3YMHAX MEPEKUCY BOIHIO 3 IO-
JAJIBIIAM CIIOCTEPEKEHHSAM 32 POCTOM 1 PO3BUTKOM POCIIUH, MOSBOIO
Ta BUJIOBUM CKJIaJ0M XBOpoO (pizHOT mpupoau noxomkenns). Cro-
CTepEeKEHHS MPOBOIMIIN MPOTATOM TPHOX THXKHIB. BCTaHOBIEHO, 110
TiIPOTeH MEePOKCU CIIPHSIB MOKPAIICHHIO TPUPOIHOT PE3UCTEHTHO-
CT1 pOCJIMH JI0 TATOTEHHUX MIKPOOPTraHi3MiB 1 IPUCKOPUB MIBUAKICTh
MPOPOCTaHHS Ta BIJICOTOK CXO/PKCHHS TPOTH KOHTpono. [Ipote
e(EeKTUBHICTh TIAPOTEH MEPOKCUY 3ajie’Kana BiJ KOHIEHTpalii Ta
TPUBAJIOCTI [ii PO3YMHY HA HACiHHs. BUSBIEHO, 110 BUKOPUCTAHHS
OUTBII KOHIICHTPOBAHMX PO3YMHIB Ta JOBIIOTO 4Yacy Ail TiAporeH
MEPOKCUAY MOXKE MIHIMI3yBaTH MpPOSBU XBOPOO Ta PO3BUTOK MaToO-
TeHHUX MIKPOOPTaHi3MiB.

[IpoBeneni AoCHiHKEHHS MIATBEPIKYIOTh MOXKJIMBICTh BUKOPH-
CTaHHS TIJIPOreH NEPOKCUIY Y CUIbCbKOMY T'OCIOAAPCTBI K MPOTPY-
I0Bayua Ta CTUMYJIATOpa pocTy. ToMy BpaxoBYIOUYH HOTO €KOJIOTIUHY
MPUPOAY Ta MOXJIMBICTh BHUKOPUCTaHHS SK CTUMYJATOpPA POCTY,
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pOOMMO BHCHOBOK, IO T1IPOTCH MEPOKCH MOXKE CTATH I[IHHUM iH-
CTPYMEHTOM IS MiABUIIECHHS MPOJTYKTUBHOCTI Ta CTIHKOCTI CUTbCh-
KOT'OCIIOAAPCHKUX KYJIBTYp Y 60pOTHO1 3 XBOpOOaMH Ta 1K ITHUKAMHU.

VK 632.937

BIIJIUB BACILLUS SUBTILIS YKM B-5175 HA BAXHUCT
KBACOJII COPTY POCH BIJTl HETATUBHOI 111
®ITONATOTEHY XANTOMONAS AXONOPODIS

PV. PHASEOLI 9075 3A BUPOIIIYBAHHS B
TENJIMYHUX YMOBAX

A. O. Poii, T. T. I'natiok, H. B. ’KutkeBuu

Inemumym mikpo6ionoaii' i éipyconocii im. /. K. 3abonomnoeo
HAH Vkpainu

8y1. Akademixa 3abonomnozo, 154, m. Kuis, 03143, Yxpaina
e-mail: allroy@ukr.net

Xanthomonas axonopodis pv. phaseoli — BUCOKOBIPYJICHTHUI
30y THUK OypoT IUIIMUCTOCTI KBACOJIi, III0 HAJICXKUTh 10 HAHOLIBIII 1MO-
IIMPEHUX 1 arpecuBHUX (iTornatoreHHux Oakrtepiid. bypa misimuc-
TICTb MOXe 1H(IKyBaTH ¥ iHII pociuHM 3epHOO000BUX. [laToren
ypaxkye SIK HaC1HHS, TaK 1 pOCIMHH, 1110 BereTyIoTh. L{i 6akTepii mpak-
TUYHO HEUYTJIUBI 10 MECTULUIB XIMIYHOTO MOXO/KEHHS, TOMY aJlb-
TEPHATUBOIO M € TpenapaTH Oi0JOTIYHOTO MOXOKEHHS, 30KpemMa
OakTepii-aHTaroOHICTH.

Y nocnipKeHHSX BHKOPHCTAHO KOJCKIIHHWN mram X. axono-
podis pv. phaseoli mram YKM B-5175 = IMB B-9075. flk anTarosnict
BUKOpHUCTaHO mTaM Bacillus subtilis YKM B-5175. ocain mposo-
UM 3 HaciHHAM KBacoii copTty «Pocb 2018» 3a BupoIlyBaHHS B
ymoBax Temuii. Cxema gociiny:

1. Kontponb — 20 mt. HacinuH + 10 M1 BOZOTIHHOT BOAM.

2. 20 mr. HacinuH + 10 M cycnensii kiitiuH X. axonopodis pv.
phaseoli 9075 (8,3 +0,5)- 108 ki1./mi1.
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3. 20 mr. HacinuH + 10 mu cycnensii kimitud B. subtilis YKM
B-5175 (2,7 £ 0,1)- 108 kn./m, siky omepkyBaiu micist 48 roj. pocty
KyJbTYPH B CEPEJOBUIII 3 TJIFOKO3010 Ta TIIiepodocdarom HATPIIO.
Cycnensito KIITHH Oanuin po3BoAMiIN (Pi310I0TTYHUM PO3YUHOM Y
cruiBBigHOmeHHi 1:10.

4.20 wr. HaciHmH + 5 M X. axonopodis pv. phaseoli 9075
(8,3 +£0,5)-10% xa./ma + 5 mu B. subtilis YKM B-5175 (2,7 £0,1)x
x108 xur./mit.

OOpoOKy HACIHHS MPOBOAMIIN MPOTATOM 1,5 ronuHM 3a KiMHAT-
HO1 TemnepaTtypu. [loBTOpHICTH BapiaHTiB TpuKpaTHa. BusHauanu
CXOXKICTb POCJIMH KBacCOJIi Ha CTaJ(i1 IBOX JINCTKIB Ta JJOBXKUHY Mapoc-
TKIB Ha CTa il YOTUPHOX JIUCTKIB.

Pe3synbraTi CBiT4aTh, 110 MOKA3HUK CXOXKOCTI HACIHHS KBacOJIl
OyB HaitouIbIM (121,9 %) y BapianTi 3 00p0OKOI0 HACIHHS CyCIIEH-
3i€10 KIITHH B. subtilis YKM B-5175. Toni sik 3a IHOKYJIALIT HACIHHS
KJIITHHAMK QitonaroreHy neil nmokazHuk ctaHoBuB 103,0 %. O6po-
Oka CyMmilmmo nUX OakTepid CIpHsUIa MIBUINECHHIO CXOXKOCTI Ha
10 % mpotu koHTpOIr0. OTKE, IPUCYTHICTH OalMiau B cymim 3 ¢i-
TOMATOT€HOM HIBEJIIO€ HOT0 MIKIATUBY Jif0 HA POCITHHY.

Tabnuya. Cxoxcicms nacinnua keaconi copmy Poce na cmaoii
060X UCMKi6

CXOXICTb 1100

BapianTtu nocniny CXOXICTb, HIT. KoHTpOITIO, %
KonTpons 16,0 £4.2 100,0
X axonopodis pv. phaseoli 9075 16,8 2,1 103,1
B. subtilis YKM B-5175 19,5+0,5 121,9

B. subtilis YKM B-5175 +

X. axonopodis pv. phaseoli 9075 170+ 14 110,0

OO0poOka HaciHHS KBAcOJIi CycnieH3iero KITtuH B. subtilis YKM
B-5175 cnpusna kpamoMy po3BUTKY MapOCTKIB Ha CTaJlii YOTUPHOX
mucTKiB. OnepxkaHi pe3yabTaTh CBIIYATh, IO Mics 00pOoOKH HACIHHS
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CYCTEH3I€I0 KIITUH Oaluiii PO3BUTOK MapOCTKIB MPOXOAMB Kpalle,
SIK TIOPIBHSTH 3 KOHTPOJIEM Ta 0OpOOKOI0 HACIHHS JIMILIE CYCIICH3IEI0
¢itonatoreny. [lo3uTnBHUI eheKT ciocTepiranu i 3a IHOKYJISIIT Ha-
CIHHS CYMIIIIIIO KJIITHH Oarmin Ta ¢pitonatoreny. Tak, TOBKHHA Ma-
poctkiB Oyna Ha 46,8 % OinbIoI0, HIX Y KOHTpoui. To6To 0OpobKa
HACIHHS KBacoJiii copTty Pock cycrniensiero kit B.subtilis cnpusna
MOKPAIIEHHIO PO3BUTKY NMapOCTKIB HABITh 3a HAsBHOCTI y CyMIIIi
ditonatoreny X. axonopodis pv. phaseoli.

OTmxe, BUKOPUCTAHUHN Yy JOCHIIPKEHHAX WTaM B. subtilis YKM
B-5175 moxe cTatu 0OCHOBOO /17151 CTBOPEHHSI 3aC00Yy 0OMEKEHHS 10-
HIMPEHHS BUCOKOATPECUBHOTO 30yAHUKA OYpOi IUIIMHUCTOCTI KBacOJ1
Ta HIIUX 3epHOOO0OOBHX.

VK 582.288-11+577.18

AHTUDOYHI'AJIbHA AKTUBHICTb BOJIATHJIBHUX
METABOJIITIB IITAMIB TRICHODERMA SPP. IIOAO
DITONATOTI'EHIB ALTERNARIA ALTERNATA TA
NECTRIA INVENTA

K. C. Ca3onoBal?, 4. I. CaBuyk!

HTnemumym mikpobionocii i éipyconoeii im. /1. K. 3a6oromuozo
HAH Ykpainu

8y1. Akademixa 3abonromnozo, 154; m. Kuis, 03143, Yxpaina

2HHL] «Incmumym 6ionocii ma meouyunuy Kuiscokoeo
HayioHanbHo2o yHieepcumemy imeri Tapaca llesuenxa
npocn. Akademixa I nywxosa, 2; m. Kuis, 03022, Vkpaina

e-mail: sazkarina7@gmail.com
[tamu mikpomiuetis poay Trichoderma Binomi siK TpOIYLIEHTH

[IUPOKOTO CHEKTPY (hepMEHTIB, peHOBHH 3 (HITOTOPMOHATHLHOIO aKTH-
BHICTIO, 3JATHUX CTHUMYJIOBATH PICT 1 pO3BUTOK CUTLCHKOTOCTIOAAP-
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CHKHX/JIEKOPATUBHUX POCJHH, 1 SK IITaMU-aHTaroHicTu (iromaro-
TeHHUX MIKPOMIIETIB 1 OakTepiid. 3aBASKU LIbOMY MPEICTAaBHUKH
Trichoderma MOBCIOHO 3HANILIN CBOE BUKOPUCTAHHS y IPOMHUCIIO-
BocTi. Tpeba HaromocuTH, 10 3a OCTAHHIA Yac 3HAYHO 3pic iHTEpec
JOCJTITHUKIB 10 aHTaroHICTHYHUX aKTHBHOcTeW Trichoderma spp.
[IpencraBuuku pony Trichoderma xapakTepu3yrOThCsSI BUCOKUM CTY-
MEHEM MPSMOTO AHTaroHI3MYy, SIKHW MPOSBISETHCS Y CHUHTE31 HUMHU
010JI0TIYHO AKTUBHUX PEUYOBUH 3 aHTHOIOTUYHOIO aKTUBHICTIO, 3/1aT-
HUX cTpumyBaTH picT (itonmatoreHa (Savchuk, 2022). Boanouac
mwramu Trichoderma spp. 30aTHI 10 MIKOTApa3uTU3My Ta CHHTE3Y
HUMU KOMILJIEKCIB Tiipoja3 (XiTHHa3, poTeas), K1 JIi3yl0Th KIITHUHHI
cTiHKH ¢iTonaToreHis. [IpoTe Aesiki BUSH1 MPUTTYyCKAIOTh, 1110 OCHOB-
HUM MEXaHI3MOM BHCOKOi AaHTAaroHICTUYHOI AKTUBHOCTI INTamiB
Trichoderma € cuHTE3 HU3bKOMOJIEKYJISIPHUX BTOPUHHUX MeTa00IIi-
TiB. 30Kpema, TUTbKH 3 TIPEICTaBHUKIB poay Trichoderma BUILIEHO
i inenTudikoBaHo Oulble HK | TUCAYY PEYOBHH. 3arajiomM Big3Ha-
YaroTh, 1110 Ha CbOro/H1 BiToMo noHaA 180 croiyk 3 aHTHOI0THYHOIO
aKTUBHICTIO, 1110 MPOYKYIOThCS NpeACTaBHUKaMU [richoderma.

Cepen 1i€i KOropTH O10JOTIYHO AKTUBHUX BTOPUHHUX MeTabo-
JITIB BaroMy 4acTKy CTAHOBJIATH PEUOBHHHU, 110 HAJICKATh JI0 TPYIH
BOJIATWJIBHUX (JIETKUX) MeTabo:miTiB. [{o 1i€i rpynu BXOASTh HU3BKO-
MOJIEKYJISIPHI METa0OITH: TIPOCTI apOMAaTUYHI CIOTYKH, JIETKI Tep-
MEHHU, CIOJYKA TPYNH I30I1aHiNIB Ta BeJMKa Tpyra HEMOJSIPHHUX
MeTa0oITIB. Y IPYHTI 1l BOJATUIIBbHI CIIOMYKH 34aTHI 10 Audy3ii, y
TaKHi croci0 KOHTaKTyI0uH 3 (piTomaroreHamu, siKi TaM MIiCTAThCS. 3
OTJIsITy Ha BUKJIAJIeHe, TpeOa OI[IHUTH BHECOK BOJIATHIIBHUX METa0o0-
JITIB y 3arajbHy aHTaroHICTUYHY aKTUBHICTb WTaMiB Trichoderma.

JlocmipkeHHST TPOBOTUIIM 32 METOAMKOIO, OlTMcaHoo Meena M.
etal., (2017), Tpoxu MoaudiKyBaBIIM 11— BEPXHIO Ta HUKHIO YAIIKU
[eTpi 3amMiHMIN HA JBOCEKITIIHY.

Hami nocnimkenHs mokasanu (puc. ), o OUTbII 4y TIIMBUM JI0 Aii
BOJIATHJIBHUX META00JIITIB TPixoaepM € hitonatoreH Nectria inventa.
Tax, mrramu 7. pseudokoningii 2926, Trichoderma sp. 3109 ta T. har-
zignum 3113 croBinbHIOBaM picT 1bOTO (hiTomaroreHa Ha 30 %.
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MeH1 akTUBHUM BusiBUBCS wtaM 1. koningii 2768, sxuii iHriOysas
pict N. inventa na 10 %. HailakTuBHIIIUM cepej TOCHIIIKYBaHUX
mraMiB Trichoderma mono uporo ¢itronatoreHa Oys mram 7. harzi-
anum 2924, BiH npurHidyBaB picT TecT-rpuda Ha 40 %. Menm akTu-
BHUMM JIOCIDKYBaH1 wtaMu Irichoderma BusiBunucs mono Alter-
naria alternata. Tax, mramu 2768 ta 3113 npuraiuysanu pict ¢ito-
natoreHa Ha 5 %. Illtam 2926 cnoBuUIbHIOBAB PICT TECT-KYJIbTYpHU
A. alternata na 10 %. Bonnouac mram 2924 OyB OuIbIII aKTUBHUM
Ta iHri0yBaB picT ¢itomarorena Ha 15 %. HaitaktuBHimmm cepen
JOCTKyBaHUX TpixoaepM BusiBubcs mtam 3109, skuii inriOyBaB
pict ¢itonarorena Ha 20 %.
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2924 313 3109 2926 2768

lItavu Trichoderma spp.

Puc. Aumugpyneanoha akmusHicme 801AMUTLHUX MeMAaOONimie
wmamie Trichoderma spp. wo00o gpimonamosetnis.

Omxe, MM BCTAaHOBWIM, W0 JAOCHIIKYBaHI HaMH ILITaMH
Trichoderma 3naTHi 10 CUHTE3y BOJIATWJIBHUX METAa0OJITIB 3 aHTH-
(GbyHranpHOI aKTHUBHICTIO 100 (piromaroreniB. [lopiBHsSHHS OTpH-
MaHUX HaMH JIJaHUX 3 TaHuMH aBTopiB (Meena et al., 2017) 3acBiquy-
I0Th, 1110 BHECOK BOJIATHJIBHUX METaOOJIITIB y 3arajJlbHUM pPiBEHb aH-
TU(QYHTATBHOT aKTUBHOCTI TPIXOJAEPM MOKE OyTH BaroMuM.
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OLIHKA MMOTEHIIAJTY AHTUBIOTUYHOI
AKTUBHOCTI EK30OMETABOJIITIB MIKPOMIILIETIB
POJY TRICHODERMA IIOJ0 ®ITONATOTEHHUX
BAKTEPIN

K. C. Ca3onoBa'?, 1. I. CaBuyk!
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HAH Ykpainu
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[IpencraBuuku pony Trichoderma xapakTepu3ylOTbCS BHCO-
KUMH QHTaroHICTUYHUMH BIACTHUBOCTSAMHU IIOJO (HITOMATOTEHHUX
MIKpOMIIIETIB Ta OaKTepid, M0 YaCTKOBO 3yMOBJIEHO OIOCHHTE30M
HU3bKOMOJICKYJIIPHUX €K30METaOOoMiITIB 3 aHTUOIOTUYHOIO aKTHBHI-
ctio (Marra et al., 2019). 3 ornsiny Ha e, mramu 7richoderma edex-
TUBHO BUKOPHCTOBYIOTHCS 15l 010KOHTPOJIIO piTonaTorexis. Panime
OyJI0O MpEeJCTaBICH] Pe3yJIbTaTH aHTUOIOTUYHOI aKTUBHOCTI IpeJiC-
TaBHUKIB poay Trichoderma na nyansaux kynsTypax (Kurchenko et
al., 2022), aKi 3acBiIYMIM 3HAYHHA aHTHOAKTEpialbHUN MMOTEHITIA
JIoCHiKyBaHUX ITamiB. OTKe, aKTyaJlbHUM € MPOJOBXKEHHS J0C-
JKEHb aKTUBHOCTI IIUX IITaMiB BXKE Ha PiBHI XJIOPOPOPMHUX €KCT-
paKxTiB.

AHnTHOaKTEepiaTbHy aKTUBHICTb €KCTPAKTIB IITaMiB Trichoderma
BH3HAYaJH 32 JOTOMOTOI0 3arajibHONPUHIHATOTO METOly AUCKIB Ha
arapi (binait, 1982). O6’extamu gociimkeHHs Oynu ¢iTonaToreHH1
6akrepii Pseudomonas syringae UCM B-1027T, Pseudomonas fluo-
rescens 8573, Pectobacterium carotovorum UCM B-1095T, Xantho-
monas campestris pv. campestris UCM B-1049, Clavibacter michi
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ganensis subsp. michiganensis 102, Agrobacterium tumefaciens UCM
B-1000.

JocnimkeHHss akTUBHOCTI XJIOPO(QOPMHUX €KCTPAKTIB i3 IITa-
MiB, 1110 HaJIeXKaTh 10 pony Trichoderma mon0 MECTH TECT-KYIbTYP
¢itonaToreHHUX OakTepii mokaszanu, mo 75 % eKCTPaKTIB MPOSBIIs-
I0Th aHTUOAKTEpIaIbHY JIi0. 3a CTYNIEHEM aHTHOAKTEPiadbHOI aKTH-
BHOCTI BECh 3arall JOCHIKYBaHHUX INTaMiB poay Trichoderma Gyno
PO3MOAIIECHO Ha I’ SITh TPy (pHC.).
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Puc. Poznodin wumamie pody Trichoderma 3a akmuenicmro 0o
baxmepianbHUX NAMo2eHis.

Tax, HaOUIBII YUCENBHOIO TPYIIOI0 (48 %), BUSBUIINCH ILITAMHU,
SK1 TIPOSIBIISUIA aKTHBHICTh MIO0 OJHIET a00 JBOX TeCT-KyIbTyp (i-
TOMATOTeHHUX OakTepiil. PiBHO uBepTh ycCiX AOCHIHKEHUX IITaMiB
pony Trichoderma ne mposiBISIN KOAHOT aHTHOAKTEPiaIbHOI aKTHUB-
HOCTI 100 JochiKyBaHux ¢itonatoreHiB. [lompu 1e, BapTo BH-
3HATH, 110 AaHTHOAKTEpiaIbHUI TMOTEHINall €K30MEeTa0oJIITIB BUIIB
Trichoderma € BUCOKUM 1 HE MOCTYNA€EThCS BIIOMUM MPOIYLIEHTAM
pPEYOBUH 3 aHTHOAKTEPIATILHOIO JII€10: TIpeICTaBHUKAM poiiB Penicil-
lium ta Aspergillus (Savchuk et al., 2013; Tsyganenko et al., 2004).

Men uncensnoro (10 % ) KoropToro mraMiB BUSBHINCS TTPEI-
cTaBHUKHU poay Trichoderma, siki Oynu BiIHECEHI IO TPYIIU «CEPeJ-
HBO aKTUBHD», BOHU MPOSBIISUIN aHTHOAKTEPiajdbHYy IO MO0 TPHOX
mraMiB (hiTonaToreHHUX TecT-0akTepiid. Jlo rpynu BUCOKOAKTUBHUX
mramiB (13 %), siki Oysin aKTHBHUMH 1010 YOTHPHOX TECT-KYJIBTYP
dironarorenis, Bxoaunu 7. koningii 2768, T. harzianum F-60,
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Trichoderma sp. 3103, T. viride 906 ta T. viride Ne 7TA. Cepen Bcboro
3arajy IOCIHIPKyBaHUX IITaMiB HAMaKTUBHIIIUMU BUsIBHIIUACS 1. har-
zianum 3113 1a T. hamatum 3078. EkcTpakTu mux ImTamiB MposB-
JISUIM AKTUBHICTb LIO/I0 II'SITH TECT-KYJIbTYp (iTonatoreHHUX OakTe-
pii.

Haii6inpmr uyTmuBuM 10 Ail €K30MeTabOoMITIB TPIXOJAEPM BUS-
BUBCA ¢iTonatoreH Agrobacterium tumefaciens. AHTHOAKTEpIaTBbHY
aKTUBHICTH IIOJI0 IOTO (piTomaToreHa nposBisin 42 % moCmimKy-
BaHUX IITamiB poay Irichoderma. Meni aktuBHUMH (110 35 % 1mTa-
MiB) BoHU Oynu a0 Clavibacter michiganensis subsp. michiganensis
ta Xanthomonas campestris pv. campestris. lllono Pseudomonas sy-
ringae akTuBHUMHU Oyiu iuie 13 % mramiB pony Trichoderma.

Omxe, Hall TOCHIPKEHHS 3aCBIUNIIN, 110 TPEICTABHUKU POy
Trichoderma mMaroTh OTEHIIIAT ISl CHHTE3Y METa0OITIB 3 aHTHO10-
THYHOIO aKTHBHICTIO IOJ0 (iTOMATOreHHUX OakTepili 1 HallaKTHB-
HINIl cepej IUX IITaMiB MOXYTh y MOAAIBIIOMY PO3IIISAJATHCH K
MEePCIEKTUBHI JUI CTBOPEHHS Oi0mpenapaTiB.

VJIK 547.1

MIKPOBIOJIOI'TYHI BJIACTUBOCTI
BIOMOJIMEPHUX KOMITO3UIIIA HA OCHOBI
KPOXMAJIIO TA Na-KAPBOKCUMETHUJILEJIIOJIO3U
JIJIA NEPEAMOCIBHOI OBPOBKH HACIHHSA

O. O. CrpymiHcbka

leano-Ppankiecokutl HAYIOHATLHUL MEXHIYHULL YHIBEepCUMEm
Hagpmu i eazy

eya. Kapnamcoka, 15; m. lsano-@panxiecok, 76019, Yrpaina
e-mail: chemistry.alyona@gmail.com

V 3B’3Ky 13 NOCUJIEHHSIM €KOJIOTTYHUX BUMOT OlomosiMepu yc-
MIIIHO KOHKYPYIOTh 3 TPAAUIIMHUMHU TOJTIMEpaMH, 3aMIHIOIOYHN iX.
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AKTyanbHICTh POOOTH TAKOXK 3YMOBJICHO BaXKJIMBICTIO 30€pexKeHHs
Ta BIJHOBJIEHHS IPYHTOBOTO IOKPHUBY, 30KpeMa Yy 3B’S3Ky 3 IOTIp-
IIEHHSM €KOJIOIYHOI cuTyalii uepes BoeHHi Jii. [lepcriekTuBHUM [y1s
PO3B’A3aHHS €KOJOTIYHMUX 3aBAAHb € BUKOPUCTAHHS O10TOTIMEPHUX
KOMITO3MIII Ha OCHOBI KPOXMauTto Ta Na-KapOOKCUMETHUIIIIEITIONO03H
(Na-KMLY), sixi po3rasaaroThest K BapiaHT MaTepialiiB s IepeIno-
ciBHOT 00poOKM HACiHHS, 110 BOEpeke HOro BiJl HECHPUSTIMBUX
¢dakTopiB Ta 3206€3MEUNTH MPUPICT YPOKANHOCTI.

Po3risiHyTO MOBEIHKY KUIIKOBOI MATWYKH, [BUIEBUX Ta JPIK-
JOKOBUX I'pUOIB y CEpeIOBHILI BOJAHUX PO3YUHIB IIMX 010MOIIMEpIB Ta
KOMITO3MIII Ha iX OCHOBI, JOCIIPKEHO BIUIMB O10MOJIMEPHUX KOM-
MO3UIII Ha yPOXKANWHICTh CUTBCHKOTOCTIONAPCHKUX KYJIBTYP, 30KpemMa
KyKypy/3U Ta COHSIIHHUKY. Pe3ynbTaTé MiKpOOIOJOTIiYHMX IOCHI-
JKEHB MPEJICTABIICHO B TAOJIHIII.

VY 3paskax kpoxmano i Na-KMI] He BUSIBIICHO 1BIIEBUX I'pHOiB
(tabin.). CTpykTypy KapOOKCHMETHIIIIENIONO03H 3JaTHA MEeTabomi3y-
BaTH JIy’K€ Majia KUTbKICTh MIKPOOPTaHI3MiB.

Tabnuys. Pezynomamu mikpo0ionoziunozo ananizy 00caioxycy-
6aHUX 3PA3KI6 ma OYiHKA IXHbOI OaKmepuuudHoi aKmueHocmi

Cepenosutiie
IIpobu Ne
MITA Enno Yaneka

1 250 KYO/r HB HB

Na-KMIJ 2 45 KYO/r HB HB

3 HB HB H3

1 H3 HB HB

Kpoxmans 2 | 200 KYO/™mn H3 H3

3 72 KYO/mn H3 HB

CrepunbHa auct. H2O 1 HB HB HB

Tpumimka: 1 — cyxuil 3pazox y euensioi NOpowKy, 2 — pO3YUH Yuc-
MO20 3pa3Ka HA CMEPUNbHITE OUCTUTLOBAHIU 800i, 3 — PO3UUH 3PA3KY KOM-
no3uyill Ha cMepuIbHil OUCMUIL08aH It 600I, HB — He gusasieno; 0o — Mi-
KPOOp2aHizmu 8 upociu 2azonom, H3 — ne eusnauanu.
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VY migcyMKy nociimkeHHs 010MmoiMepiB y CKIaai KOMITO3UITII
BUSBJICHO iXHIO 1HTIOyBajbHY [0 HAa PICT MIKPOOPTaHi3MiB: SIK BH-
JHO 3 Tabnwili, 3a nmociy Ha MITA KOMMO3ULIHHUX PO3UMHIB BUSB-
JICHO CYTTEBO MEHIIY KUIBKICTh MIKPOOPTaHi3MiB, HIK 3a MOCIBY
po3uKHIB camux OlomnosimepiB — y Bunajxky Na-KMI] ta kpoxmaito
KUTBKICTh BUPOIICHUX OaKTepiil Ha BIAMOBIAHUX KOMITO3ULIAX Oyia
MEHIIOK0, HiK HA YUCTHX npenapatax. OmKe, KOMIIO3UIIIT HA OCHOBI
Na-KMI] Ta kpoxmanio NpOSBISIOTh OAaKTEPUIIMIHI Ta YaCTKOBO
(GyHTIIMIH] BTaCTUBOCTI, IHM10yI0UM picT MIKpOOpPTraHi3MiB, HASIBHUX
y CYyXHX JOCTIKYBaHHUX 3pa3kax OiomoiimMepiB. Bukopucranus goc-
JHKYBAaHUX KOMITO3UIIIN J03BOJISIE OTPUMATH BUIIMK ypoXkail, HIK
Ha KOHTPOJBHUX JUISTHKAX 3 HEOOpoOIeHOro HaciHHA. 30Kpema, Mpu-
piCT BpOXKAWHOCTI JIbOHY, COHSIIHMKY Ta TMIICHUI CKJIAJa€ Bij
20,93 % no 30,65 % 110,10 KOHTPONBHUX MPOO (pHC.).

35
30,61 30,85

30 27,12

25 —

20,93 21,52
20 +—

15 +—

i mpupicT yposkaitHOCTI

10 +—

;Y

1010 KOHTPOJILHOI Al1sIHKH, Yo
I
O

BigcoTkoBu
=)
=)
=)

Na-KMI[
Na-KMI[
Na-KMI[

Kpoxmans
KoHnTponsHa
Kpoxmans
KoHTponsHa
Kpoxmans
KoHnTponsHa

JIroH CoHAIHUK [ Tmrenust

Puc. Iopisusaneui cicmoepamu npupocmy YporicaruHoCcmi 1b0HY,
COHAUIHUKA MA NUUEHUYT 000 KOHMPOIbHUX HeoOpoOaeHUx npoo.
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MIKPOLBHI IIPEIIAPATH
B POCJIMHHUITBI TA TBAPUHHHHUIITBI

VK 633.15:631.5:631.461

BIIJIMB CUCTEMMU YJIOBPEHHSA TA MIKPOBHHUX
MPEIIAPATIB HA YPOXKAHHICTh KYKYPY/I3U HA
3EPHO B CTENIY YKPAIHU

A. JI. Auapienko

Inemumym cinbcokoeo eocnooapecmea Cmeny HAAH
eya. Llenmpanvua, 2; c. Cozonieéxa, Kponuenuyvxuti p-,
Kiposoepaocvra obn., 27602, Yxpaina

e-mail: cornagroteh@ukr.net

HaykoBui Ta arpapii nocTiiiHO IIyKarTh HOBI CIIOCOOM MiJBU-
IICHHS BPO’KaHOCTI Ta SKOCTI CUThChKOTOCTIOIAPCHKOT MPOAYKIIil. Y
3B’S13KY 3 IIUM BEJIMKA yBara npUIUII€THCS TOCTIIKEHHIO MIKPOOHHUX
MpenapariB Ta iXHbOTO BIUIMBY Ha PICT 1 PO3BUTOK POCIIHUH.

Y. Bashan Ta L. E. de-Bashan (2010) Bka3syBamnu, mo OGaktepii
Rhizobium ta Azospirillum ¢ikcyioTs aTMOC(hEpHHIA a30T Ta IEPEBO-
JITh HOT0 Y IOCTYIHY (hOpMY JUIsl POCIIMH, IO CIIpHsi€ 30UTbIICHHIO
BpoxkaiHocTI Kykypya3u. S. E. Smith ta D. J. Read (2010) Bin3na-
YHJIK, 10 CUMO103 TPUOIB MIKOPHU3HU 3 KOPEHSMHU POCJIHH MOKpAIILy-
BaJIM BUKOPUCTAHHS BOJIU Ta MOXMBHUX PEUOBUH, 110 3a0€311e4yBaJio
30UTBIICHHST BPOKAHHOCTI 3€pHA KYKYPY/I3H.

P. N. Bhattacharyya ta D. K. Jha (2012) BcTanoBuiu, 1o aesiki
Oaxrepii, Taki sk Pseudomonas ta Bacillus, BUpOOISAIOTh TOPMOHH
pocTy Ta 610JIOTIYHO aKTHBHI CHIOJIYKH, SIKI CIIPUSIOTH POCTY Ta PO3-
BUTKY pOcCiiMH. BukopucranHs MIKpOOHHX MpernapaTiB 3a0e3nedye
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MO3UTUBHUI BIUIMB HA PICT, PO3BUTOK Ta MPOIYKTUBHICTH KYKypYy-
113U, 110 BUPOIILY €THCS /1711 OTPUMAaHHS 3€pHa.

JlocaimkeHHs MpoBOAWIN B [HCTUTYTI CUTBCHKOTO TOCTIOIApPCTBA
Crenny HAAH npotsirom 2007-2011 pokis. [pyHT mocmigaux ains-
HOK — 3BUYAHUI BaXXKOCYTJIMHKOBUH YOPHO3EM 13 BMICTOM TYMYCY
B opHoMy mapi 4,2 %. Bin3HauaeTbes BiH IOCTaTHIMU 3amacaMy Ka-
JI0 Ta HEUTPAJIBLHOIO peakiliero IpyHToBOro po3unny (pH 6,5-7,0).
KiiMaT moMipHO-KOHTHHEHTAIBHUH, 13 CEpeHBOI000BOIO TeMITepa-
Typoro nositps 8,7 °C 1 piuHoto cymoro omaaiB 495 MM. 3a rigporep-
MIYHUM peXkuMOM rmepiony Beretauii 2011 p. 6yB Bosmorum, 2008,
2009 ta 2010 pp. 6ynu pi3HOIO MiporO CripUsATIUBUMH, a 2007 p. —
TOCTPO MOCYILIUBUM.

JlocikeHHs oKa3aid, M0 3a 3aCTOCYBaHHS MIKPOOHMX Tpe-
napaTiB Ha MPUPOTHOMY (POHI CIIOCTEpIranocs 30UIbIIEHHS BUCOTH
pociuH KyKypya3u Ha 1,48 cm, Ha MiHepallbHIM cucTeMi y1o0peH-
Hi — Ha 1,93 cm, a 3a oprano-miHepaibHOI CUCTEMH yIOOpEHHS —
muire Ha 0,83 cM. Sk mopiBHATH 3 HEYIOOPEHUM BapiaHTOM, 3011b-
IICHHS BUCOTH 32 BHECCHHS MIHEPAJIBHUX TOOPUB CTAaHOBHIIO 2,66 cM,
a 3a BHECCHHS JIOOPUB Ta POCIMHHKMX PEIITOK — 6,26 cM.

Bucota npukpirieHHs] Ka4yaHiB KOJIMBAIACh aHAIOTTYHO 3MiHAM
BHUCOTH POCJIHMH 332 BUCOKOTO PIBHS KOPEJSIIHHOT 3alexHOCTI (1 =
=0,94).

3actocyBanHs A00puB y 1031 NeoPsoKso cyMicHO 3 pocnuHHUMU
penITKaMy CIIPUYMHSIIO 10 30UTBIICHHS TIIOMNII JIMCTKOBOI TTOBEPXHI
y kykypymsu Ha 0,5 mv? (1,65 %) npotu 103u NeoPeoKeo 1 Ha 3,28 1m?
(8,1 %) — mpoTu HeynoOpeHoro GoHy. 3a 3aCTOCYBaHHS MIKPOOHUX
npernapariB HalOUTbINEe 3pOCTAHHS IO ACHMUIAIIIMHOI OBEPXHI
croctepiranocs Ha mpupogHoMy ¢oHi it cranoBmiio 0,67 %.

B cepeanboMy 3a poku AOCITIKEHb YPOXKAWHICTD 36pHa KYKYpY-
JI31 3aJIeKHO BiJ 0OPOOKM POCIIMH Ta IPYHTY MIKpOOHHMMU TMpemnapa-
TaMM 32 OpPraHO-MIHEpPaJIbHOI CUCTEMH yJOOPEHHS CYTTE€BO HE 3Mi-
HIOBaJsIach 1 Oyna Ha piBHI Bapianty 6e3 00poOku Ta ctaHoBHIa 6,25
16,34 1/ra BiAnoBigHO. BcTaHOBIEHO CYTTEBE 3pOCTaHHS ypOXKaHO-
CTi 32 paXyHOK MIKpOOHHUX MpemnapaTiB y BapiaHTI MPUPOTHOI POJIIO-
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yocTi rpynty Ha 0,43 1/ra (7,5 %) Ta Ha doni BHeceHHs NooPsoKeo —
Ha 0,33 1/ra (5,3 %). Baecenns B rpyHT 100puB y HOpMi NeoPs0Kso
MiBUIY€ YpOXKANHHICTh 3epHa KyKypym3u Ha 0,64 1/ra (10,6 %), a
KOMIUIEKCHE 3aCTOCYBaHHS JOOpPUB 1 MIKpOOHMX TMpemnapartiB, SK
MOPIBHATH 3 KOHTPOJIEM, MIABHIIYE YpPOKAMHICTE KYKypyA3u Ha
0,97 1/ra (15,3 %). 3pocTanHs BpOXkaro 3a 3aCTOCYBaHHS OpPraHO-Mi-
HEpaJIbHOT CUCTeMH YAOOpPEHHS TPOTH HEYJOOPEHOTr0 KOHTPOIIO
cranoBuno 0,89 1/ra (14,3 %), a KOMIJIEKCHE 3aCTOCYBaHHS i
pasoM 3 edeKTUBHHMH MikpoopraHizamMamu ctaHoBmio 0,98 T/ra
(15,4 %).

OT1xe, 3pOCTaHHS YPOKAaMHOCTI KYKYPY/I31 32 OpraHO-MiHepalb-
HOI cucTeMH y10OpeHHs BIIOyBaJIOCs JIMIIE 33 PAXYHOK KOMILIEKC-
HOTO 3aCTOCYBAaHHS MiHEpaJIbHHX JOOPHB 1 POCIMHHHX PEIITOK.
Edexr Bin BukopucTanHs €(h)eKTHBHUX MIKPOOPTaHi3MiB Bil3HAYABCS
y BapiaHTax 3 MPUPOIHOIO POTIOYICTIO IPYHTY Ta MiHEPAIbHOIO CHC-
TEMOIO YAOOpEHHS 1 POSBISBCS Y 30 UIbILICHH] MPOTyKTUBHOCTI MO-
ciBiB Ha 7,5 % Ta 5,3 % BiAgmoBigHO.

VIK 577.151:579.22

MIKPOBHA 0-I'AJTAKTO3HUAA3A J1JISA
INOKPAIIEHHSA AKOCTI KOPMIB

H. B. bop3osa

ITnemumym mikpo6ionoaii i éipyconocii im. /. K. 3aboromnoeo
HAH Ykpainu

8y1. Akademixa 3abonomnozo, 154; m. Kuis, 03143, Yxpaina
e-mail: nvb.imv(@gmail.com

JocnimkeHHss eH3uMiB, 110 PO3IIEIUIIOIOTH MOJicaxapuan Kili-
TUHHUX CTIHOK POCIIMH, € TPIOPUTETHUM HAIIPSIMOM Cy4acHOi MiKpO-
Oiosorii Ta 6ioTexHOOTIl. BUKOpUCTAaHHS TaKUX €H3UMIB JI03BOJISE
TiIpoNi3yBaTh Pi3HI TEMIIENIONI03U, 30UIBIIYIOYM BHXIA BUIBHHX

Cexyis « MikpoOHI IipenapaTi B pOCIMHHULTBI Ta TBAPHHHUIITB D 87



BYIJIEBOIIB 200 yCYBalOUYM HEJOMIKHM TEXHOJOTTYHUX IPOLIECIB. O-ra-
nakro3uaasa (menibiaza, EC 3.2.1.22) — 1e eH3um, SKHii T1IpoTiTH-
YHO BIAIIEIUIIOE TEPMiHAJIbHI HEBIIHOBIECH] 3aMuIKu D-ranakrosu,
10 MPUCYTHI SIK y CHHTETUYHUX, TaK 1 TPUPOIHUX TITIKO3HUIAX, OJIIT0-
Ta roJsicaxapujax, rIKOJIMiIax i rIikokoH oratax. Bukopucranus
Menibia3Horo npoiecy mia yac 00poOKH CUPOBHHHM, Oaratoi Ha raa-
KTOOJIIrOCaxapuay Ta TEeMILENI0JI03H, Y BUPOOHUIITBI KOPMIB ISt
CUTbCHKOTOCTIOIAPCHKUX TBAPUH JIO3BOJISIE TIOKPAIIUTH iXHIO SKICTh
Ta KOPMOBY LIHHICTh. BUKOpUCTaHHS O-TaNakTO3MIa31 JUIsl YaCTKO-
BOT0 ab0 MOBHOTO TiIPOJIi3y OJlirocaxapuiaiB pouHu padiHo3u y Ko-
pMax Ha OCHOBI 000OBHX KYJIBTYp MOXE yCyBaTH TUCKOMGOPT Bif
iXHBOT'O TEepPEeTPaBICHHS Ta MO3UTHBHO BIJTUBATH Ha 3/I0POB’S TBa-
puH. Y koMOiHaIlii 3 MaHAaHA3aMH Ta KCHJIaHA3aMHU €H3UM MOKE OyTH
3aJIy4eHO JI0 TEXHOJIOTIi momnepeaHb0i 0OpoOKH KOPMIB IS TTiABH-
HICHHSI IXHBOT TO’KUBHOCTI.

ITorenuian came MIKpOOHUX O-rajakTo3uAa3 6a3yeTbCs HA IXHIN
TEXHOJOTIUHINA Ta KOMEpLiiHIi NMpuBaOIMBOCTI, X04a BapTICTh €H-
3UMYy J10C1 00MeXKy€e PeHTa0eIbHICTh 3aCTOCYBAHHS Ol-TaJIAKTO3UIa3H
y OaraTbox ramy3ax. J[1s HmOJONaHHS LOTO HENOJIKY po3po0uis-
IOTHCS PI3HI METOJM OTPUMAHHS €H3UMY, 30KpeMa BUKOPUCTAHHS SIK
cyOcCTpaTiB /Ui KyJIbTUBY BaHHS MIKPOOPTaHI3MiB JAEIIEBOT CHPOBUHU
13 BIAXO/1iB arpoONpPOMHUCIIOBOCTI, TAKUX SIK COJIOMa, PPYKTOBA Ta OBO-
yeBa Makyxa, Melsica, remimentono3a. Bukopucranus takux cyOc-
TPATIB JUIsl KYJIbTUBYBAHHS IIPOYLIEHTIB 0-TaJaKTO3K 13 MOXKE, 3 O/1-
HOTro OOKy, 3HM)KYBAaTH BapTICTh €H3UMY, a 3 IHIIOTO — OJHOYACHO
JI03BOJISIE OTPUMYBATH LIYKPH Ta 610€ TAHOJI, 110 CTIPHUSIE HUPKYIAPHIii
€KOHOMILI.

Mertoto Hamoi poGoTH OyJI0 JOCHIANTH IEsK] MapaMeTpH KyJib-
TUBYBaHHS Mikpomiueta Penicillium restrictum, BCTAHOBUTH JKe-
pena Kap6ony Ta Hitporeny, siki 3abe3nedyBaTUMyTh BUCOKI PiBHI
BUXO/ly MO3aKJIITUHHOI 0-raJlakTO3U/JIa3u, a TAKOX OI[IHUTH il 3/1aT-
HICTb T1IPOJII3yBaTH AESIKI TaJJaKTO30BMICHI BYTJICBOJIU.
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KynbTypy MikpoMilieTa BUPOILyBajlu IMIMOMHHUM CIIOCOOOM 3a
25 °C. Sk mxepena Kapbony ta Hirporeny 0yiio BUKOPUCTaHO opra-
HIYHI Ta HEOPTaHIYHi CTMOJIYKH: paMHO3Y, caxaposy, TajJlakToMaHaH
ryapy, rpeindpyrtoBy Makyxy, coese OopomHo, NaNO;, NaNOs3,
(NH4)2S04, (NH4)2NO3, ceuoBuHy, IpiXIKOBUN aBTOJI3aT, IPLKI-
JKOBHH €KCTPAKT, MENTOH. 0-TAJIAKTO3W/1a3Hy aKTHBHICTh BU3HAYATIN
3a JIONOMOTOI0 CHUHTETUYHOrO HITpo(eHITbHOro cyOcTparty, 31aT-
HICTH TiIpoiizyBaTH pagiHo3y, CTaxio3y Ta rajJakTOMaHaH OIIHIO-
BaJI JAMHITPOCATILIUIOBUM METOJ0M. BCTaHOBIEHO, 1[0 MAKCUMYyM
o-rajakTo3uaazHoi akTuBHOCTI (6,05 ox./mi) Ta TPOAYKTUBHOCTI
(0,036 on./min 3a roguny) P. restrictum crioctepiraiaucs Ha 7-my 100y
KyJbTUBYBaHHSI 32 BHKOPUCTaHHS PaMHO3M, COEBOrO OOpoIlHA Ta
cynbdaty amoniro. [IBuaKicTh rimponizy padinosu, craxio3u Ta ra-
JakToMaHaHy cranoBuia 133, 116 Ta 27 MKMOJIB/MJT 32 XBIJIMHY BiJl-
noBinHO. OTXKe, MOKa3aHo, U0 mTaM P. restrictum mMae BUCOKY CEK-
PETOPHY 3IAaTHICTh J0 MPOAYKIIIl Oi-TaJaKTO3M1a31 32 BUKOPUCTAHHS
BIAMOBITHUX cepenoBull. JlochikeHa KynbTypa MoKasaja BUCOKY
e(EeKTUBHICTH T1IpOdi3y TajlakTooJirocaxapuais padinosu ta craxi-
03M, a TaKOX TrajakroMaHaHy. Taka cyOcTpaTtHa creuudigyHiCTb
JI03BOJIsIE TIepe0ayaTy 3HaYHUN 010 TEXHOJIOTTYHUHM MOTEHIIall KyJIb-
Typu y KOPMOBIH ramysi Ta MOXe OyTH PeKOMEHJOBaHa IS 3aily-
YEeHHS Y TEXHOJIOTIi MepepoOKH arpoBiIX0/IiB JUIsi OTPUMAHHS ByTJIe-
BOJIIB Ta Oiomanusa.
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YK 579.64+631.4+631.8

OPI'AHO-MIHEPAJIBHE TOBPUBO DIAMOND GROW
MAPKHU HUMI[K] Y BUPOILIIYBAHHI
3EPHOBOBOBUX KYJIBTYP

A. A. Bynac, €. [I. Tkau, B. B. /IBopeubkni,
O. M. /IBopenbka

Inemumym aepoexonocii' i npupoooxopucmysanns HAAH
eyn. Memponoziuna, 12; m. Kuie, 03143, Ykpaina
e-mail: bunasl.alena@gmail.com

OnTuMizallist >KMUBJIEHHS CUTLCHKOTOCHOJAPCHKUX KYIBTYp 3aB-
xau Oylia BaXKJIMBUM 3aBJaHHSM JIIOJAWHU, TIOYMHAIOYM 3 MEPIINX
€TamiB CUIbCHKOTO TOCTOJApCTBa 1 3aKiHUYIOYH cbhorojeHHsMm. Cy-
YacHI TEXHOJIOT1l BUPOILyBaHHS arpoKyJIbTyp, 0€3yMOBHO, Bipi3HS-
IOTHCSA BiI TEXHOJIOT1H MUHYJIOTO. AJle ICHYBaHHSI POCIMHHOTO Opra-
HI3MY 3aJIeXKUTh B HU3KM (yHJIAMEHTAJIbHUX YMHHHUKIB. A came:
KJIiMaTHYHo-eAadiYHUX (TUT Ta TPaHYJIOMETPUYHA CTPYKTYypa Ipy-
HTY, 3a0€e3Me4eHICTh IPYHTY BoJyiorot, pH, BMICT rymycy, piBeHb
OCBITJICHOCTI, TeMIepaTypa, KUIbKICTh OnaiB, po3a BITPIB Ta 1HIIII);
AHTPONOTreHHMX (CiBO3MIHA, BHECEHHS MIHEPaJbHUX Ta OPraHIYHUX
noOpuB (cuaepaTH, COJIOMa, MEPErHiil), arpoXiMiKaTiB Ta HIIUX pe-
YOBUH Y (Di310JI0TTYHO OOTPYHTOBAHUX KUIBKOCTSAX, TUIT OOpOOICHHS
IPYHTY, CTPOKH IOCIBY Ta MPOBEACHHS arpo3axojiiB; 0ioJ0oridHux
(copt (ribpua) ciTbCHKOTOCTIOAAPCHKOT KYIbTYPH, SKICTh TTOCIBHOTO
MaTepiaiy (HaciHHS), TOCTYIHICTh OCHOBHHUX €JIEMEHTIB KUBJICHHS
(azoT, hocdop, kamii, kanbIlii, MarHii, cipka, KpeMHil, MOJIIO/ICH Ta
0araTo iH.) 3a paxyHOK KOpPEryBaHHsI CTPyKTYPHO-(YHKIIOHAJIbHOT
oprasizaiiii Mikpo0io1eH03y KOPEHEBOI 30HU; BILUIUB Ta KOHTPOJIb Y-
CEJBHOCTI MKIAHHUKIB (TPU3YHIB Ha MOJSAX, MIKITMBUX KOMax) 3a J0-
ITOMOT 00 O10JIOTIYHHMX THCEKTHIUIIB, EHTOMO]AriB, aKapuIIU/IiB, PO-
JICHTHUIWIIB; BAKOPUCTAHHS KOMaXx 3aluIIOBaviB).
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Hecraua a6o BiACYTHICTH OJTHOTO 3 BUILETIEPEITUCHUX YNHHUKIB
HEMUHYYE NMPU3BOAUTH a00 10 3HAYHOTO MOCHA0IeHHS POCTY 1 po3-
BUTKY, a00 710 3aru6e’ii He MpOCTO POCIIMH, a H yChOT'O arporeHo3y.

B IucturyTi arpoexosnorii i npupogokopuctyBanuss HAAH mpo-
BEJCHO JOCIIIKEHHS €(EeKTHBHOCTI 3aCTOCYBAaHHS OpraHO-MiHe-
panbHoro nodpusa Diamond Grow mapku Humi[K] y BupomryBanui
3epHO0000BHX KYJBTYp, a came coi copTy MeHTOp 3 HOPMOIO TIOCIBY
120 kr/ra.

Oprano-minepanbue 106puBo Diamond Grow mapku Humi[K]
CKJIAJIAETHCA 3 MAKPO- 1 MIKPOEIIEMEHTIB, TYMIHOBHX KHCJIOT, EKCTpa-
KTy BOJOpPOCTEH Ta KOMIUIEKCY MIKPOOPraHi3MiB Pi3HHUX €KOJIOIro-
Tpo(iYHUX Ta TAKCOHOMIYHUX Tpyn. BupoOHHK neknapye HasBHICTh
y CKJaai MikpoopraHizmu poniB Bacillus, Endomycorrhizal, Glomus,
Rhizopogon, Pisolithus, Scleroderma.

JlocmipKeHHs BUKOHYBAJTU 3arajJibHONPUUHATAMUA METOJIAMH B
ymoBax [IpaBoGepesxnoro Jlicocreny Ykpainu (KuiBcska o61., bino-
HepKiBchbkuil p-H, M. CkBupa ta M. KuiB). Cxema nocmuiny nependa-
yasa Taki Bapiantu: 1) KoHTposs (0e3 BHECeHHs 100puBa); 2) opraHo-
MiHepaiabHe 7oopuBo Diamond Grow mapku Humi[K] — 100 r/T Ha-
cigas + 50 r/ra miHKUBICHHS y TIEpioJl BereTallii; 3) opraHo-mMiHepa-
apHe 106puBo Diamond Grow mapku Humi[K] — 200 r/t Haciaus +
100 r/ra mimKUBICHHS Y TIEpioj] BereTatii.

3acTocyBaHHs OpraHo-MiHepajgbHoro noopusa Diamond Grow
Mapku Humi[K] nnst 06pobnenns Haciaas B HopMi 100 r/T HaciHHS
Ta JyIs TI03aKOPEHEBOTO Mi/PKUBIICHHS Y MEPI0JI BeTeTallii coi B HOpMi
50 r/ra mokasajio O3UTHUBHI PEe3yJbTaTH MIOAO POCTY Ta PO3BUTKY
pociuH coi (Tabi.).

BiymzHadanu 30iu1b11eHHS BUCOTH pocianH — Ha 0,7 %, KiTbKOCTI
000iB Ha pocnuHi — Ha 3,3 %, KUTLKOCTI HACIHHS 3 POCIMHUA — Ha
2,7 %, macu 1000 Hacinma — Ha 1,8 % IPOTH KOHTPOJTIO.

3a 301MbIIEHHS HOPMH OpPraHo-MiHepaJbHOrOo A0OpHBa 0
200 r/T nns nepeanociBHOro o0pobnenHs Hacinug ta 10 100 r/ra amns
KOPEHEBOTO 1 MO3aKOPEHEBOIO IM/DKUBJICHHS CIOCTEPIraid aHalo-
riuny auHamiky. ToOto 30uIbIIMIacs BUCOTa pociivH — Ha 8,7 %,
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KUTbKiCTh 000iB Ha pociuHi — Ha 13,2 %, KUIBKICTh HACIHHS 3 pOC-
s — Ha 17,5 %, maca 1000 HacinnH — Ha 3,8 %BIiANIOBIIHO.

Tabauys. Bnnaue opzamno-minepanvnozo ooopusa Diamond
Grow mapku Humi[K] na picm ma pozeumox coi

Ne KinpkicTh Maca . Bwmict
. Bucora . . Ypoxaii- .
Bapi- 600iB Ha 1000 naci- . Oinxa,
.| pocauH, cM . HICTB, T/Ta o
aHTIiB pOCIIUHI, IIT. HUH, T %
1 85,6 +2,6 | 262+0,77 | 130,2+4,6 | 1,11 +£0,04 | 34,6
2 862+24 | 27,1+£0,81 | 132,5+5,2 | 1,47+0,03 | 36,13
3 930+3,1 | 29,7+0,84 | 1352+5,0 | 1,96 + 0,025 | 37,03

OnHuM 13 HallBaXXJIUBIIIMX TOKA3HUKIB y BUPOILYBaHHI CLIbCh-
KOT'OCTIOAAPCHKUX POCIIMH € YPOKaHHICTh Ta SIKICTh OTPUMAHOI MTPO-
AyKLii. 3acTocyBaHHs OpraHo-MiHepagpbHoro aoopusa Diamond
Grow mapku Humi[K] mig coro mo3UTHBHO BIUTMBAJIO HAa POCIWHU
COi, CTUMYJIIOIOUM iXHIM picT. YPOxKaWHICTh 3a 3aCTOCYBaHHS J100-
puBa ctanoBuna 1,47-1,96 1/ra, mo Oyno Ounblie, SIK MOPIBHATH 3
KOHTpPOJIbHUM BapianToM, Ha 32,7-76,3 %. Takox croctepiranu 3po-
CTaHHS SKICHUX IIOKA3HMKIB, BMICT OlJIKa B HACIHHI COI JJOCIiTHMX Ba-
piaHTiB 3pocTtaB Ha 1,5-2,4 % 11010 KOHTPOJTIO.

OTmxe, 3acTOCYBaHHS OpraHo-MiHepainpHOro no0puBa Diamond
Grow mapku Humi[K] edexTBHO BIIMBaE Ha PiCT, PO3BUTOK POC-
JUH Ta ypoKalHICTh coi. JlochimkyBaHe opraHo-MiHepasibHe 100-
puBo Diamond Grow mapku Humi[K] BBaxkaeMo nepcrneKTHBHUM SIK
JUISL TIOAAJIBIINX JOCIKEHb MMiJ 1HII CUIbCHKOTOCIONAPChKI KYyJlb-
TypH, TaK 1 e(eKTUBHUM JIJIs1 arpOBUPOOHUKIB COT.
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YPOXKAHUHICTb SUMEHIO SIPOTO 3A
BUKOPUCTAHHSA MIKPOBHUX IIPEITAPATIB B
YMOBAX MIBJEHHOI'O CTENY YKPAIHU

C. L. Bypukinal, M. M. ’Kyk!, B. A. Pynenko!, H. B. [Tnisik?

!00ecvka deparcasha citbcbK020CNO0APCLKA QOCIOHA CMAHYIA
Incmumymy krimamuuno opieHmo8ano020 CiibCbKo20
eocnooapcmea HAAH

eyn. Masywvka oopoea, 24; cmm Xnibooapcwvke, Odecvkuil p-H,
Qoecvka obn., 67667, Vrpaina

2Inoicenepro-mexnonociunutl incmumym «biomexnixay HAAH
eyn. Masywvka oopoea, 25; cmm Xnibooapcwvke, Odecvkuil p-H,
Qoecvka obn., 67667, Vrpaina

e-mail: burykina@ukr.net

SluMiHb 3a TOLMIMPEHICTIO B CTPYKTYP1 MOCIBHUX TUIONI Y KpaiHu
3aliMae JIpyre Micle cepel XJIOHMX 37aKiB, IO MOB’A3aHO 3 HOro
0araToriaHOBMM BUKOPHCTAaHHSIM. AJle cydacHe HOoro BUPOOHHUIITBO
XapaKTepU3Y€EThCS HECTAOUTBHICTIO, IO AESIKOIO MIPOIO MOSCHIOETHCS
MOPYIIEHHSM TEXHOJIOTI BHPOIyBaHHS, 30KpeMa B JIAHII CHUCTEM
JKUBJICHHS KYJIbTYPH.

Yucnennnmu pocnifamu [HetutyTy pocnunnunTsa im. B. 5. H0p’e-
Ba HAAH BcTanoBneHo, mo 06e3 3acToCcyBaHHS JOOPUB COPTH SY-
MEHIO SIPOTO JIMIIE 32 PAXYHOK CIBO3MIHM (JOPMYIOTh YPOXKANHICTD y
Mexax 1,94-2,75 1/ra 3anexHO Bi MOMEPEAHHKIB, a 3aCTOCYBaHHS
no0puB HaBiTh B oOMexkeHil KimbKocTi (N3oP30K30) ciipusie minBu-
HICHHIO yposkaiHocTi Ha 47,4-56,4 % (Manbko, My3adapos, 2012).
AJie BUKOpUCTaHHSI CHHTETHYHUX TOOPHUB Ma€ il moO1uHi €PeKTH, AKi
MPOSIBISIOTHCS B 3a0py/AHEHHI HAaBKOJUIIHBOTO CEPEJIOBHUIIA, TOMY
BCe OLIbIlle BUPOOHMKH Ta HAyKOBIII 3BEPTAIOTh yBary Ha €JIe€MEHTH
Oiosorizalii TeXHOJIOT1 BUPOIYBaHHS STYMEHIO iporo. OaHUM 13 Ta-
KHX BapiaHTIB € BUKOPUCTAHHS MIKpOOHUX mpenapatiB. BuBueHHsM
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e(eKTUBHOCTI AESIKHUX 13 HUX Ha I0CIBaX SUMEHIO SIPOr0 B yMOBAX
Creny VYkpainu 3aiimanucs A. B. baran, /. I. Sdpmomr (2021),
O. O. Bintokos Ta iH. (2017), O. B. Makyxa (2019).

MeTa HammMX JOCTIKEHb — BUBYUTH €(PEKTUBHICTh MIKPOOHUX
MpenapariB Ha MOCiBaX sIMMEHIO SIPOTO 33 HOTO BUPOIIYBaHHS Ha TIPU-
poaHOMY Ta ynoOpeHoMy (oHax.

SAumine spuit copty ['enmioc BuciBaimu HOpMOw 4,0 MiH/Ta;
IPYHT — YOPHO3€eM MIBACHHUN MaJI0 T'YMYCHHI BaKKOCYTJIIMHKOBHH,
cepeHbo 3a0e3rneueHnit OCHOBHUMH ITOKUBHUMH PEUOBUHAMH. Y 110-
OproBanbHUM (POH CTBOPIOBAJIM BHECEHHSM i/l MIEPEANIOCIBHY KYIb-
tuBanio N3xP32Kso; y dazy kymenns — mimkusneHHs N3o.

BukopuctoByBanun Mikpo6Hi npemapatu ITI «biotexmika»
HAAH: Biractum BT, biol'ibepsit BT 1 TpuxonepmiH, siki MaroTh
GyHTiOMaHI Ta picTcTUMYIOBainbHI BiractuBocTi. [Ipemapart Bira-
ctuM BT onepxaHo B piiKOMY >KMBUIBHOMY CEPEJOBUII 3a CIILIb-
HOTr0 MIMOMHHOTO KYJbTUBYBAHHS TPhOX MIKPOOPIaHI3MIB: Millesia-
neHOTO Tpuba Trichoderma harzianum wr. Icrokcbkuii (T. h.) Ta
JIBOX IITaMiB OakTtepiii: Pseudomonas fluorescens mrt. 2 (P. f. mt. 2)
1 P. fluorescens mt. AP33 (P. f. AP33). Bonna cycneHnsis KOMIUIEKC-
HOTO TMpernapary — KHUTTe3AaTHI MikpoopraHizmu: P. f. mr. 2, P. f.
AP33, T. h., npoayktu iXHROr0 MeTabONI3My Ta 3aJHMIIKH KOMIIO-
HEHTIB KMBUJILHOTO CEPEJIOBUINA, HE 3aCBOEHUX MPOAYLEHTAMH Y
IpoIieci KyIbTUBYBaHHS.

biol'i6epBit BT — BoaHa cycmneHsiss KOpUYHEBUX BIATIHKIB, y
SKIM TPUCYTHI XJIaMiIOCTIOPH 1 MilIelTi, a TAaKOXK KOHIIT Millestianb-
HUX TpubiB Trichoderma viride mr. M-10 (T. v) Ta T. harzianum
wt. [ctokewkutii (T. h), a Takoxk MeTaboITH BUIIE3a3HAYEHUX MIKPO-
OpraHi3MiB 13 3aJIMIIKaMHA KOMIIOHEHTIB >KHBHJIBHOTO CEPEIOBHINA B
KyJIbTYpaJIbHIM piIUHI.

[IpoBoannmn nepennociBHuii 0OpOOITOK HACIHHS Ta IIe YOTHPU
MICJISI TIOCIBY: Ticiis BereTamii y gasu KyIeHHs, Ha TTOYaTKy BUXOJY
B TpyOKy, iz yac (hopMyBaHHS MPAMOPILEBOTO JUCTKA 1 HA MTOYATKY
HAJMBY; 3aCTOCOBYBaIH 3 %-Uil PO3UHH.
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Puc. Ipupicm ypoorcato 3epra sumerio apoco 3a eapianmamu
3acmocysantsa MIKpoOHUX npenapamié ma GOHAMU IHCUBTIEHHS.
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VYpoxait 3epHa sTUMEHIO Ha MPUPOJHOMY (DOHI 32 pOKamH J0C-
JimpkeHsb ckiaB 1,93 Ta 2,26 1/ra, a 32 BHECEHHS MiHEpadbHUX J100-
puB — 2,47 w/ra Ta 3,16 T/ra; MiABUILEHHS 32 PaxXyHOK JOOpUB —
28,0 % Ta 39,8 % BiAMOBIIHO.

3 MiIKpOOHUX mpenapaTiB HalOUTbIIE MiIBUILIEHHS BPOXKatHOCTI
KyJbTypu 3a0e3neunB npenapat Biractum BT, sik 3a BuponryBanHs
s;TaMeHto saporo 6e3 moopus (0,36-0,54 1/ra), Tak 1 3a BHECEHHS
N32P32K32 + N30 (0,49-0,79 1/Ta) (puc.). Y cepenHboMy 3a 1Ba pOKH
BukopuctanHs Bitactumy BT n03Bosinino 101aTkoBo OTpUMATH 3 KO-
JKHOTO TeKTapa IMociBiB suMeHro siporo Bim 0,45 t/ra no 0,64 T/ra
(23,9-24,7 %) 3epna 3anexxno Bia (ony xusnenss; biol'i0epiTy
BT —0,25-0,09 1/ra (13,0-3,3 %); Tpuxogepminy — 0,13-0,15 1/ra
(6,9-5,6 %). 3pocTaHHs ypO>KalHOCTI Bii BHECEHHS TOOPHUB CKJIAJIO
B cepeanbomy 0,71 1/ra a6o 37,8 %.

Omxe, mikpoOHwmii ipeniapat Bitactum BT mae rapai nepcnex-
TUBH YBIMTH JI0 TEXHOJIOT'1] BUPOIYBaHHS SYMEHIO SIPOT0 Ha 3acajax
pecypco3aolaKeHHs] Ta €KOJIOTOCOaaHCOBAHOCTI. AJie MOTpiOHI
JIOJIATKOBI JIOCTJDKEHHS HOT0 €(heKTHBHOCTI Ha PI3HUX PIBHAX POJIIO-
YOCTI YOPHO3EeMY MIBACHHOTO Ta B yMOBaxX BOJHO-TETJIOBOTO CTPECY,
o xapakrepHo s 30uu [liBgenHoro Cremy Ykpainu.
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E®EKTUBHICTD BIOIIPENAPATIB ¥ TEXHOJIOI'TI
BHUPOIIYBAHHSA NIIEHUII O3UMOI

0. C. Baacwk, JI. C. KBacHinbka, I'. I1. BoiiToBa

XmenbHuybka 0epaicasha CilbCbK020Cno0apcvka 00CTiOHA
cmanyisa [ncmumymy Kopmieé ma cilbCbK020 20cn00apcmed
Hooinnas HAAH

c. Camuuru, XmenvHuyvkuil p-1, XmeavbHuyvka ooa., 31182,
Ykpaina

e-mail: vlasukoksana293@ukr.net

[MonimnimeHHs )KUBJICHHS POCIUH 32 paXyHOK BUKIIIOUHO MiHepa-
JBHHUX JTOOPUB Ta MOCHJICHHS MECTHIIMIHOIO HABAHTAXKEHHS Ha JI0-
BKUIIS 3aBXKIU CYIPOBOXKY€EThCSI HEOAXKAHUMH €KOJIOTIYHUMH Hac-
ninkamu. OZHUM 13 IUISIXIB PO3B’sI3aHHS I1i€1 MPoOIEeMH € 3aCTOCY-
BaHHS MIKpOOHUX IpernapaTiB /i 00poOKH HACIHHS Ta MOCIBIB, a Ta-
KO BHECCHHS iX y IPYHT JJIsl IECTPYKIIii POCTUHHHUX 3aJIUIIKIB.

VY nonsoBux pocmigax Xmenpaunpkoi JCT'JIC IKCT'TI HAAH y
2021-2023 pp. mo3uTHBHO cede 3apeKOMEHIyBajli BHECEHHS Oioe-
CTpyKTOpa y IPyHT, @ TaK0Xk 00poOKa HaCiHHA Ta MOCIBIB MIIEHUIII
03MMOi €KOJIOTTYHO Oe3MeYHUMH MpenapaTaMu.

JocnimkeHHs: BUKOHYBAJIN 3T1THO 31 CXEMOIO:

. YuHHMK A — 3acTOCYBaHHS AECTPYKTOPA POCIUHHUX PELITOK:
Al) 6e3 nectpykropa (koHTpoiib); A2) Opranik-0ananc 0i0aeCTpyK-
Top, 1,5 n/ra.

II. Ynnnuk B — nepeanociBaa 00poOka HacinHs: B1) 6e3 06po-
Okwm HaciHHs (KoHTpOJIb); B2) Bummnen-K, 0,5 i/t (cranaapr); B3) Op-
ranik-6ananc, 1,5 n/t; B4) MikoXenmn, 3,0 i/T.

II. Yuaauk C — oOpobka nociBy: C1) 6e3 06poOku MOCIBIB;
C2) Opranik-6ananc, 0,5 n/ra.

Bcranosneno, mo BukopucTanus 6iogectpykropa Opranik-0a-
JIaHC 1 epeanociBHa 00poOka HaCiHHS OlonpenapaTaMy 3HUKYBAJIN
MOIIMPEHHS 3BUYAHOT KOPEHEBOi THWJII MIIEHHUII O3UMOi COPTY
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Borpana mpotsiroM ycix pokiB A0CHiKeHb. Bi3yanbHi 03HaKH IILOTO
3aXBOPIOBAHHA y (pa3y BECHSHOro KyLIHHS (y cilaOKoMy CTyIeHi
ypakeHHs — Ha 1 6ay po3BUTKY OKpemi Oypi IUISIMH Ha KOPIHLAX U
MDKBY3J11) OyJIM 3HAYHO MEHIIMMU Y BapiaHTax 3 00poOKOr0 HaCIHHS
6ionpenapaTtamu (y cepeqabomy 3a 3 poku 4,7-8,1 %), sk MOpIBHATH
3 BapiaHTaMu 0e3 00pooku (9,6—12,7 %).

Ha ¢oni BHeceHHs y IpyHT 0i0oJIeCTpyKTOpa MOUIMPEHHS XBO-
po6wu e Oinbiie 3au3MIocA. Tak, Oyso ypakeHo y cepeTHbpomy 5,9—
12,7 % pocaun Ha nuisHkax 6e3 mectpykropa Ta 4,7-9,6 % — 3a
ioro BHeceHHs. HaitOunbp1n eekTMBHUM OyB BapiaHT 3 00p0oOKOI0 Ha-
ciHas Olodynrimumaom MikoXenm, M0 CHPUSIO 3HUKEHHIO TMOIIH-
peHHs KopeHeBoi rHuIi 10 5,6 % Bix 17,7 % y xoHTpoii Ha ¢oHi 6e3
nectpykrtopa 1a a0 4,7 % Bin 9,6 % y kouTposi 3a GoHy BHECEHHS
JeCTpyKTOpa.

BbopomHucTa poca 371aKiB 3a TpU POKHU TOCIIKEHb PO3BUBAIACS
JIMILE Ha SPYCl HUKHBOIO MDKBY3JIS MieHuL o3umoi. B 2021 p. o6-
pobka nociBiB Opranik-6ajaHC Ha MOYATKy BUXO/Y IIIEHHII O3UMOI
y TpyOKy 3HIKYyBaJla MOIIMPEHHS XBopoOu Bixg 60 % y KOHTpoOII /10
46 %, B 2022 p. — Bix 97 % no 47 %, y 2023 p. — Bix 92 % no
60-67 %.

BcTanoBieHo, 1110 BUKOPUCTAaHHS OiomperapatiB it 00poOKu
HACIHHS 3yMOBHJIO 3pOCTaHHS ypOXKaHOCTI 3epHa y CEpeHHOMY Ha
0,28-0,54 1/ra, ado Ha 4,7-10,2 %. Tak, 00poOKa HACIHHS CTUMYJISI-
topom Bumnien-K cripusina mpupocty yposkaitHOCTI MPOTH KOHTPOITIO
Ha 7,2-10,2 % (0,43-0,54 T1/ra), 3aJ1€5KHO BiJl BHECEHHSI IECTPYKTOpa
Ta 00poOKH 1o JHCTy. 3a 00poOku HaciHHa OpraHik-6aJaHc MPUPICT
cranoBuB Big 4,7 no 8,0 % (0,28-0,42 T/ra), a 3a BUKOPUCTAHHS
MikoXenm — Bix 6,0 10 9,8 % (0,36-0,52 1/ra).

Takox 3a BHeceHHs y IpyHT Opranik-0anaHc 610e€CTPYKTOp
MPUPICT ypOKAHHOCTI MIIEHUII 03UMOT cTaHOBUB 2,6—5,5 % (0,16—
0,39 1/ra), a 3a 00pobku mo nucty Opranik-6amanc — 5,3-8,5 %
(0,32-0,45 1/ra).

Boanowac tpeba 3BaxkaTé Ha Te, IO MIKPOOPTaHI3MHU y CKIIaJi
JOCIIPKYBAaHUX IpenapaTiB 3aTH1 NPOJYKyBaTH OlOJIOTIYHO aKTH-
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BHI PEYOBHHH 13 PICTCTUMYJIIOBAJIbHUMH BJIACTUBOCTSMH, SIKI TIO3U-
TUBHO BIJTMBAIOTH HAa MPOJYKTUBHICTD KYJbTYPH.

Omxe, 03HAYEH] MpernapaTi € MEepCrneKTUBHUMHU 3aco0aMu st
YAOCKOHAJEHHS €KOJOTIYHO Oe3MeYHUX TEXHOJOTIH BHPOIILyBaHHS
MIICHUIIl O3UMOI, SKi CIPUSIOTh 3HWKEHHIO BIUIMBY Ha POCIUHU
cTpecoBux (akTopiB, 30KpeMa ypaKeHHs XBOpoOaMu, a TAKOX 3aCTO-
CyBaHHS arpoximikaTiB 1 QyHTIIHIIB.

YK 632.9/63:579.64+631.811.98

BIOIIPENAPATHU B TEXHOJIOI'TI
BUPOIIYBAHHSA COI

0. C. Baacwk, JI. C. KBachinbka, I'. I1. BoiiToBa

XmenvHuybka 0epiicasha CilbCbK020Cno0apcvka 00CIiOHA
cmanyisa [ncmumymy Kopmieé ma cilbCbK0o20 20Cn00apcmed
Hooinnas HAAH

c. Camuuru, XmenvHuyvkuil p-, XmeavbHuyvka ooa., 31182,
Ykpaina

e-mail: vlasukoksana293@ukr.net

CpboroziHi y CBITI HaraJlbHOIO IPOOJIEMOIO € HecTaya OuTKa s
HaceneHHs. Takox icHye moTpeba y 3MeHIIeHH1 3a0py THEHHS Xap4o-
BUX TMPOJYKTIB, SIKE€ HETATUBHO MO3HAYAETHCS HA 37I0POB’T JIIOUHHU.
Jlo Toro *x cydacHi IHTEHCUBHI TEXHOJIOI'l BUPOLIyBaHHS KyJIbTYyp-
HUX POCJIMH JIOCSTIH KPUTUYHHX MEX SK B €KOJIOTIYHOMY, TaK U
eHepreTHYHOMY Ta poAykKIiiiHoMmy ctanax (Godfray etal., 2010; Ka-
MiHcbkuH, Caiiko, 2015; JIuxourop, 2004).

VY 2021-2023 pp. y nocainax Xmensaunbkoi JCTAC IKCITI
HAAH mno3utuBHO cebe 3apeKOMEHayBajid BHECEHHS 010AeCTpPYK-
TOpa y IpyHT 1 00poOKa HaciHHs Ta OCiBiB coi copTy CiBepka eKoi0-
TYHO-0€3NeYHUMU TIpeTriapaTaMH.

JocnimkeHHs: BUKOHYBAJIX 3T1THO 31 CXEMOIO:
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I. YunHMK A — 3acTOCYBaHHS JECTPYKTOPa POCTUHHUX PELUTOK:
Al) 6e3 nectpykropa (koHTpoJib); A2) Opranik-0anaHc 0i0aeCTpyK-
Top, 1,5 n/ra.

II. Yunnuk B — nepeanociBaa o0poOka HacinHs: B1) 6e3 o0po-
Oxu HaciHHs (KoHTpoJib); B2) Bumnen-K, 0,5 /T (ctanmaprt); B3) Op-
ranik-6ananc, 1,5 n/t; B4) MikoXenm, 3,0 5i/T.

III. Yuanuk C — oOpobka mociBy: C1) 6e3 06poOku MOCIBiB;
C2) Opranik-6anasnc, 0,5 1/ra.

BcranoBneHo, 110 BHECEHHS IECTPYKTOpa CTEpHi Ta 00poOKa Ha-
CiHHS OlompenapaTtaMy CIPUSIOTh OOMEKEHHIO MONIMPEHHS KOpeHe-
BUX THWJIEH COi, X04a PO3BUTOK KOPEHEBOI I'HUIII COi (30yIHUKH —
rpubu pony Fusarium sp.) He nepeBuiryBaB | 0ana ypaxenus. [emio
OunbIn eeKTUBHUM BUsBHUBCS OlodyHrinun MikoXednm, 3a 3acTocy-
BaHHS SIKOTO TOIIUPEHHS 3aXBOPIOBAHHS 3HWKYBAJIOCS B CEpe-
HBOMY 32 TpH poku 10 5,0—6,3 % mpotu 11,0-14,0 % y koHTpOII.

O06po0Oka HacinHs yciMma npenapatamu: Bummnen-K, Opranik-6a-
naHc 1 MikoXenn — cripusiia 30U1bIIEHHIO KUTBKOCTI 1 Macu O0ynb00-
YOK Ha KOPEHSAX POCIUH COi MPOTH KOHTPOIIO (0e3 00poOkm). Tak, y
2022 p. y Bapiantax 6e3 0OpoOKu HACiHHS HAa KOXKHIHA POCIHMHI HaJIi-
gyBasocs 22—-35 6ynap0040K, a 3 00podkoro — 30—47 mr. Takox mifg
BILJTUBOM OOpOOKM HACIHHS MiABUIIyBaiacs i Maca 0yiab0090K — Bif
0,30-0,56 T 6e3 00pooOku Hacinus 10 0,41-0,73 T — 3 00pOOKOIO.

Brecenns gecTpykTopa TakoK CTUMYJOBajio (GopmyBaHHS Oy-
TH00YOK, SIK MOPIBHATH 3 PoHOM Oe3 Hboro. Tak, sikmo Ha ¢oHi 6e3
OiomecTpykTopa Ha pociuHi HamigyBanocs 20-33 Oynp0040K, TO 32
ioro BaeceHHss — 16-30 ., a Maca Oynp00490K 30iTbIITyBanacs 3
0,16-0,52 r no 0,24-0,68 r.

YposkaiiHICTb 3epHa COT Yy CEpeIHbOMY 3a JIBa POKH JAOCIHIIKEHb
cknagana 2,35-3,14 1/ra, 3a1eHO BiJl BHECEHHS JIESCTPYKTOpa Ta Ie-
pearnociBHOi 00poOKkH HaciHHS 1 TOCiBiB Oionpenaparamu. Beranos-
JICHO, II0 BUKOPUCTAHHS O3HAYCHHMX IpENapaTiB 3yMOBHIIO 3pOC-
TaHHS YpOXKaHHOCTI coi y cepeiHpoMYy 3a 1Ba poku Ha 0,12—-0,42 1/ra,
a6o Ha 4,3—15,7 %. Takox BHeceHHs 010/IECTPYKTOpa 3yMOBHIIO 3PO-
CTaHHs ypoxalHocTi KyiaeTypu Ha 0,14-0,27 T1/ra, 3a1exHO BiX

ISBN 978-617-7570-71-3
100 Mikpo6ioJoris B Cy4acHOMY CUIBCBKOTOCIIONAPCEKOMY BUPOOHHITBI, 2023



00poOKM HaCiHHS 1 110 JUCTy OlompenapaTaMu, 10 Y BIICOTKOBOMY
3HA4YCHHI cTaHoBUTH 4,7—10,6 %.

Cepen ycix AOCTIPKYBaHHUX BapiaHTIB HAWBUILY YPOXKaWHICTh
coi (3,14 1/ra nmpotu 2,35 T/Ta Yy KOHTPOIi) OAEPKAHO 32 TOETHAHHS
nepeanociBHoi 00poOku HaciHHg MikoXenm 3 00po6Okoro mocisiB Op-
ra"ik-6anaHc, Ha (oHi BHeceHHs y IpyHT Opranik-6ananc 6ionect-
PYKTOP, Jie IpUpicT 10 aOCOMOTHOTO KOHTpOto ckiaB 0,79 1/ra abo
33,6 %.

OTtxe, BHECEHHS y TpYHT Oiogectpykropa Opranik-6ananc, 00-
poOka Hacinus Oionpenapatamu Bummnen-K, Opranik-6amanc, Mi-
koXenn Ta 00podka o nucty Opranik-6ananc (y $hasu 2—-3-ii Tpiii-
YacTUH JTUCTOK 1 OyTOHI3aIlii) TO3UTUBHO BIUIMBAE HA (POpMyBaHHS
CUMOIOTHYHOTO anapary, NPOJYKTUBHICTb i OOMEXEHHS ypaKeHHs
coi xBopoOamu.

VK 579.663

AHTUMIKPOBHA OO0 ®ITONATOI'EHHHUX
BAKTEPIA AKTUBHICTH IOBEPXHEBO-
AKTUBHUX PEYOBUH RHODOCOCCUS
ERYTHROPOLIS IMB AC-5017, CUHTE3OBAHUX Y
KOMILJIEKCI 3 ®ITOI'OPMOHAMHA

A. M. Bopooeii!, T. I1. Tupor!2, T. A. llleBuyk?

'Hayionanenuil ynigepcumem xapuo8ux mexono2ii
8yn. Bornooumupcora, 68; m. Kuis, 01033, Ykpaina

2Inemumym mikpo6ionoeii i eipyconocii im. J]. K. 3a6or0mnozo
HAH Ykpainu

8y1. Akademixa 3abonromnozo, 154; m. Kuis, 03143, Yxpaina

e-mail: vorobei.anna.biotech@gmail.com

OcTaHHIMH POKaMH 3aHEMOKOEHHS HAYKOBIIB BUKJIMKAE BiJl-
CYTHICTh O€3MeYHUX Ta JI€BUX 3ac00iB OOpOTHOM MPOTH 30y THUKIB
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0aKTepio3iB POCIHH, IO CIIOHYKAE JI0 MOIIYKY HOBUX aHTUMIKPOO-
HUX areHTiB, IKUMH MOXYTb CTaTU €KOJIOTTYHO Oe3meuHi 6io1erpaaa-
OenpHI MoBepXxHEBO-akTUBHI pedoBuHU (IIAP) mikpoOHOTO MmMOXO0-
JOKCHHSL.

VY nonepenHix IOCIDKEHHAX OyJO0 BCTAHOBJIEHO 3JaTHICTbH
Rhodococcus erythropolis IMB Ac-5017 cunTe3yBaT OJHOYACHO 3
MOBEPXHEBO-aKTUBHIUMH PEUYOBHHAMH 1 (HITOTOPMOHH CTUMYJTIOBAIb-
HOT /1ii (ayKCHHH, HUTOKIHIHY 1 Ti0epeninn). [loBepxHEeBO-aKTHBHI pe-
4qoBUHU R. erythropolis IMB Ac-5017, cunTe30BaHi y KOMIUIEKCI 31
CTUMYJIITOPAMHU POCTY POCIIMH, XapaKTepPU3yBaJIUCs BUCOKOIO 11010
¢itonatoreHHUX OaKTepi aHTUMIKPOOHOIO AKTHUBHICTIO, 110 POOUTH
MOJKJIUBUM O/IEpKaHHS Ha OCHOBI II€T IHTETPOBAHOI TEXHOJIOT1{ KOM-
MJIEKCHOTO MIKPOOHOTO Mpernapary Ajs 3aCTOCYBaHHS Y CUTbCBKOMY
TOCTIOIAPCTRI.

VY noganbmmx JOCTIHKEHHAX OyJI0 MPOJEMOHCTPOBAHO MOKITHU-
BICTh IHTEHCHU(DIKAIl CHHTE3y riOepetiHiB 3a paXyHOK BHECEHHS Y Ce-
penoBulle KyJIbTUBYBaHHs R. erythropolis IMB Ac-5017 eputpu-
TOJTy — TonepeHuka OiocuaTe3y 1ux ¢iroropmonis. IIpote Biac-
TUBOCTI TOBEPXHEBO-AKTUBHUX PEUOBHUH, K 1 IHIIIMX BTOPUHHUX Me-
TaboJIITIB, 3aJ1€KaTh B/l yMOB KyJIbTUBYBAaHHS IIPOAYLIEHTA, TOMY HE-
Mae TapanTiii Toro, mo [IAP, oTpumMaHni 32 yMOB MakCHMaJIbHOTO
cUHTE3y (ITOrOPMOHIB ribepenoBoi Mpupoan, OyIyTh XapaKTepu3y-
BaTUCSl HEOOXITHOO IS MPAKTUYHOTO BUKOPUCTAHHS Ol0JOTIYHOIO
AKTUBHICTIO.

V 3B’43Ky 3 IMM MeTa poOOTH IoJIsArajga y A0CHIKEHH] aHTUMI-
KpoOHOT 1m0/10 ¢iTonaToreHHUX OaKTepiil aKTUBHOCTI MOBEPXHEBO-
aKTUBHUX pedyoBUH R. erythropolis IMB Ac-5017, cunTe30BaHux 3a
HAsIBHOCTI €PUTPUTOIY.

R. erythropolis IMB Ac-5017 BupomiyBanu y piIkoMy MiHepa-
npHOMY cepenoBuii 3 2 % padinoBanoi ouii 1 500 M1/ eputpuToIy.
[ToBepxHEBO-aKTHBHI pEYOBUHHU €KCTPAryBaJjH 3 CylIepHATAHTY KYJIb-
TypaibHOi piauau cymimimo Pomya (xjaopodopm i metanod, 2:1).
AHTUMIKpOOHY akTUBHICTH [TAP ananiyBanu 3a MOKa3HUKOM MiHi-
MaJbHOI iHT10yBanbHO1 KoHIeHTpalii (MIK). Sk TecT-kynpTypu amns
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BHU3HAYEHHSI aHTUMIKPOOHOI aKTUBHOCTI BUKOPUCTOBYBaJM (hiTOIa-
ToreHHi Oakrepii Agrobacterium tumefaciens 8628, Pseudomonas
syringae 8511, Xanthomonas vesicatoria 9098, Pectobacterium ca-
rotovorum 8982, Clavibacter michiganensis 102 1 Pseudomonas
syringae pv. tomato 140R, mo0’s13H0 HagaHi CiBPOOITHUKAMH BiJI-
niny ¢gitonatoreHHux Oakrepiit [HCTUTYTY MikpoOiosorii i Bipycoso-
rii im. []. K. 3a6omnotHoro HAH VYkpainu.

Bcranosneno, 1mo HasBHICTh MONepenIHruKa 0locuHTe3y ribepe-
JIHIB y CEPEOBUIIlI KyIbTUBYBAaHHS MIPOAYLIEHTA CYIPOBOIXKYBanIacs
CHUHTE30M TOBEPXHEBO-aKTUBHUX PEYOBUH, aHTHUMIKpPOOHA aKTHB-
HICTh SIKUX IIOA0 OUTHIIOCTI (piTomaToreHHux Oakrepiid Oynay 2—30
pasiB BHIIOI0, SIK TIOPIBHATH 31 BcTaHOBIEHOIO 17151 [TAP, oneprkanux
6e3 eputputony. Tak, MIK moBepXxHeBO-aKTUBHUX PEYOBHH, CHHTE-
30BaHUX B YMOBaX MaKCHMaJbHOI'O yTBOPEHHs riOepeiHiB 111010 Ta-
KHUX TECT-KyJbTYyp, nepedyBanu y mexax 2—106 mxr/miu. BoaHouac
MiHIMaJIbHI 1Hr10yBaibHI KOHIEHTpauil monao P. Carotovorum 8982
1 C. michiganensis 102 IIAP, cuHTe30BaHUX SIK 32 HASIBHOCTI €pUTPHU-
TOJy, TaK 1 6e3 HbOro, OyJIM OJHAKOBUMHU 1 CTAHOBHIU 7—9 MKr/miI,
IO CBITYMTH MPO iXHIO BUCOKY aHTUMIKPOOHY aKTUBHICTH IIOJI0 ITUX
IMTaMiB TATOTCHHUX OaKTepil.

OTxe, HasIBHICTD Y C€pPEIOBUIIII KYJTbTHBYBAaHHS MPOAYIICHTA 110~
nepeaHrka OiocuHTe3y TridepelniHiB Jajio 3MOTY SIK MiABUIIUTH KOH-
[EHTpallito HUX (ITOrOPMOHIB, TaK 1 OTPUMATH TTOBEPXHEBO-aKTHUBHI
PEUOBMHU 3 BHUCOKOIO OIlOJIONYHOI0 AaKTHUBHICTIO IOJIO 30YyHMKIB
0aKTepio3iB CLUILCHKOTOCTIONAPCHKUX KYJIIBTYD.
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VYK 631.674.6(477.72)

BAKTEPIAJIbHI IPENNAPATH B BIOJIOTI30BAHIN
TEXHOJIOI'TI BUPOIIYBAHHA IOMIJIOPA

B. I. Kuum!, O. C. llla6as', B. B. Kuum?

HInemumym KAiiMamuyno OpieHmMOo8aHO20 CLbCbKO20
eocnooapcmea HAAH

8y Masywvka oopoea, 24; cmm Xnibooapcwvke, Odecvka 061,
67667, Ykpaina

2[ncmumym 600nux npobnem i meniopayii HAAH
eya. Bacunvkiecvka, 37; m. Kuis, 03022, Yrpaina

e-mail: knysch.v@ukr.net

B yMoBax KpaIlIMHHOrO 3pOLIeHHsS €(PEKTHBHUM 3aX00M Iif-
BUILIEHHS POJIOYOCTI IPYHTY Ma€ CTaTH OIHAPHUI MIKpOCMYTrOBUI
croci0 BUPOIIyBaHHS MPOCANTHUX OBOYEBUX KYJIBTYp (IHTEPKPOITIHT).
3a MM crocoOoM y MIMPOKUX MDKPSAAIIX Y CYLUIBHUX TOCIBaX BH-
POLIYIOTHCS IPYHTONIOKPUBHI KYJIBTYpH, siKi 3a 10—12 mi6 mo Bucan-
’KYBaHHS pO3CaJy OBOYEBOI KYJIBTYpH (B HaLIOMY JIOCIiII — IOMi-
nopa) 3apoOisitoThes y IpyHT. OCOOIUBICTIO MIKPOCMYTOBOTO CIIO-
co0y BUPOIIyBaHHS OBOYEBHUX KYJBTYp € T€, 1110 B HACTYITHOMY POILIi
YKJIaJaHHs KPAIUTMHHOI CTPIYKH, a 3 HEIO 1 pO3TallyBaHHS PSAIIB MO-
CiBY OCHOBHO{I KYJBTYPH BiOYBA€THCS 31 3MIIICHHSIM B O1K MIKPSII-
1s1. TUM caMHM 3a Takoro croco0y BUPOILYBaHHS JJOCATA€THCS MiIK-
pouepryBaHHsI KyJbTyp: KOJIU 3pOIllyBaHa CMYyTa, 10 3aiiMaeThCst OC-
HOBHOIO KYJIbTYpOIO, IIOBEPTAETHCS HA MOINEPEIHE Miclle BUPOIILY-
BaHHA 3a 3 pokHu. J[oBEIEHO TaKOXK BasKJIMBY POJIb 3aCTOCYBaHHs 010-
mpenapartiB Ha OCHOBI acOIIaTHBHUX a30T¢IKCyBaIbHUX 1 (pocdop-
MOOLTI3yBaJIbHUX MIKPOOPTaHI3MiB y MIABHIIIEHHI POIIOYOCTI IPYHTY
1 MPOyKTUBHOCTI IIOMi0pa.

Hocaimkenns npoBoguin mpotsirom 2017-2020 pp. nuisxom
MOCTAaHOBKH TOJHOBOTO 0aratoakTOPHOTO OCIiAYy 3a BUKOPHC-
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TaHHs TIOMizopa copTy AHAaKOHIa. [pyHT — 4YOpHO3eM MiBACHHUN
cynimanuii. ['eonokanist — 46.331543, 32.589864.

Cxema gocmiay:

®axTop A (IpyHTOIIOKpPHBHA KYJIbTYpa — CHAEpar): a) 6e3 1py-
HTOMOKPUBHOI KyJIbTYpH (K); 0) 31aKoBi (3KUTO 03UME); B) XpECTO-
1BITI (Tipunist Oina); r) 6000Bi (Bika MOCIBHA).

®axtop B (piBeHb MiHEpaNBHOTO KHUBICHHS): a) PEKOMEHI0-
BaHa 7032 NiaoP120Keo (koHTpONIB) — 3rimHo 3 JICTY 6008-2008);
0) %2 Bix pexomenoBanoi 1031 (N70Ps0K30).

®axtop C (IHOKyISIIiA HACIHHA OaKTepiaJIbHUM IMPEnapaToM):
a) 6e3 iHokyswii (k); 0) ABT; B) Ans6o06akTepun; ) biorpan.

[Tnoma enemeHTapHol AUTTHKU mociimy — 50 m2. OO6mikoBa
wioma — 30 m2. 3aranbHa wioma gociiay 0,32 ra. [IoBTOpHICTH J10-
ciiny gotupupaszoBa. Cxema BupormryBanus 175x20 cm. I[lepearo-
JIMBHA BOJIOTICTb IpyHTY — 75-75-70 % HB.

JlocmimkeHo mpoliecH, 110 BU3HAYAI0Th TTOKHWBHHH CTaH, 010710-
TiYHYy aKTUBHICTb IPYHTY, OLIIHEHO MOTEHLIHHY POAIOYICTh IPYHTY 3a
MOKA3HUKOM HAKOMHMYEHOT EHeprii B CUCTEMI «IPYHT — POCIMHAY» 3a
JIOTIOMOTO0 TPYHTONOKPHUBHOI KYJIBTYPH SIK TpaHC(opmaTopa eHep-
rii ®AP B opraniuHy pe4oBHHY Ta BUALICHO Kpally IPyHTOIIOKPUBHY
KyJbTYpY ISl OIHAPHOTO MIKPOCMYTOBOT'O BUPOIIYBAaHHS — KHUTO
03UMe, fKa MepeBa)kae iHII 3a:

— (haKTUYHUM HAJIXO/DKEHHSAM Y IPYHT CYXOi OpraHigyHoOi pedo-
BUHHU, sika y 1,6 pa3a OinbIa, HDK Bif Tipuunii 6ioi Ta y 2,7 pasa —
BiJl BIKH MMOCIBHOT;

— HAaMEHIIOKO UIUIBHICTIO CKIAJACHHS IPYHTY HEPEN BUCAIKY-
BaHHSM po3caau nmomigopa y 0—10 cm ropusonti — 1,24 r/cM?, Toai
K y KoHTposi — 1,26 r/cm?;

— TIO3UTUBHUM BIUTUBOM Ha TETUIOBUI PEXKHUM IPYHTY — Ha 4ac
BUCADKYBaHHS pO3CaH MOMiIopa TeMIepaTypa IpyHTy Ha TIIMOuHI
10 cm Oyna Bumioro y cepeaaboMy Ha 1,7 °C 3a KOHTPOJIb;

— 3a IIOKa3HMKaMM O10JI0TTYHOI aKTUBHOCTI IPYHTY, € 3aCTOCY-
BaHHA OaKTepiaJbHUX MPenapaTiB MiJBUIILYBaJIO IHTEHCUBHICTH MPO-
nykyBaHHs COz 3 IpyHTY y cepeaHboMy Ha 15,4 % Bix KOHTPOIIO;
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— KpalyM MOKMBHUM PEKUMOM Yy BapiaHTaxX 3 IHOKYJISIIEI0 Ha-
CiHHS OaKTepiaJIbHUMU MIpernapaTamu;

— MOKa3HUKOM IHTEHCHBHOCTI HAKOIMYEHHS €HEPTii B CUCTEMI
«TPYHT — POCJIHMHA» 3a JOTIOMOTOI0 IPYHTOMOKPHUBHOI KYJIBTYPH SK
tpancpopmaTtopa eneprii ®AP B opraniuny pedoBuny. HaiOinpry
KUTBKICTh COHSTYHOI €HEepTii OyJI0 3aCBOEHO MOCIBAaMH MOMiIOpa CIi-
JBHO 3 )KUTOM O3UMUM, A€ KoediieHT Bukopuctanus ®AP ckias
0,87 %, Toni sik y KoHTpousi (6e3 IPYHTOMOKPUBHOI KyJIbTypH) —
0,69 %;

— YpOXKalHICTIO mominopa — 73,3 T/ra, OTPUMaHOIO 32 BHECEHHS
PEKOMEHI0BAaHOI 03U MiHEpaJbHUX JOOPUB Ta MEPEANOCIBHOT iHO-
KyJsnii HaciHHs kaByHa ABT, sxa Oyna Ha 5,4 T/ra BUIIOIO, HIXK Y
KOHTPOJIL.

VK 633:579.64(631.8)

BILIMB 3ACTOCYBAHHS APBYCKYJISIPHOI
MIKOPHU3U (AMI') HA TIPOAYKTUBHICTD
CIZIbCBKOTOCIHHOJAPCBKUX KYJIBTYP

B. M. KonosajioBa!, A. B. Tumenko!, C. O. 3aeusp!,
O. M. Pubax?

HInemumym KAiiMamuyno OpieHmMOo8aHO20 CLbCbKO20
eocnooapcmea HAAH

8yn. Masywvka oopoea, 24, cmm Xnibooapcwvke, Odecvka 061,
67667, Ykpaina

°BCII «Ckaooscvikuil acpapruii (paxosuti konedxc XJAEY»
npocn. Yuisepcumemcokuii, 5/2; m. Kponusnuywvxui, 25030,
Ykpaina

e-mail: vera_konovalova 1990@ukr.net

B3aemopis Mixk MikpoopraHisMamu B pu3ocdepi YHHUTH TTH00-
KU BIUIMB HA PICT 1 PO3BUTOK POCIUH, MOKPAIIYIOUW >KUBIICHHS,
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3aXUINAI0YH Bil O10THYHMX 1 010 TUYHUX CTPECIB Ta MIABUIILY € IXHIN
IMyHITET B arpOeKOCUCTEMaxX Ta B MPUPOJHUX ekocucTemax. Cepen
PI3HUX MIKPOOPTaHi3MiB, 0 KOJOHI3YIOTh pu3ochepy, apOycKysip-
H1 Mikopu3Hi Tpudu (AMI') yHiKanbHi, TOMY 110 BOHU YaCTKOBO TI€-
pebyBaloTh BCEpEeMHI KOPEHS, a YaCTKOBO 330BHI KOPEHs, Yy TaKUU
croci0 BIJIMBAIOYM Ha IHII MIKPOOPTaHi3MH B IPYHTI, a TaKOX Ha
picT 1 po3BUTOK pociauH. AMI, yTBopioroun cuMOIO TUYHY acoLiallito
3 BUIUMH POCIMHAMH, CTIPUSE KPALIOMY 3aCBOEHHIO TTO)KMBHUX pe-
YOBUH, TaKuX K (pocdop, IUHK, Milb Ta IHII, BOJHOYAC MIABHIILY-
10U BPOXKAMHICTD CLUTBCHKOTOCTIOAAPCHKHUX KYJBTYP.

Jlocmiau mpoBo UM Ha TTOJISIX ACKaHIHCHKOT JIePKaBHOT CLTBCh-
KOT'OCIIOAapChKOT JOCIIIHOT CTaHIil [HCTUTYTY 3pOIIyBaHOTO 3eMJie-
pooctBa HAAH (Xepconcrka obnacts, KaxoBchbkuii paiioH) BIpo-
noBx 2021-2022 pp. Ha TEMHO-KAIITAHOBUX Ba)KKOCYIJIMHKOBUX, 3a-
JUIIKOBO CIa0KO-COJIOHIIOBATUX TPYHTAaX B yMoBax 3poieHHs. [1o-
JUBY KyKYpYA3H 311HCHIOBAJIN JOUTYBaJIbHOIO MAITMHOK (DPOHTAIB-
HOro TUIy «Zimmatiky.

Cxemoro gocuiny Oyno mependadeHo BapiaHT 3 00pOOKOIO Ha-
CiHHS apOyCKyJIIpHUMH MiKopu3HUMHU Tpubamu (AMI) ta 6e3 06po-
OKM (KOHTPOJIb) Ha ABOX CLIBCHKOTOCTIOAAPCHKUX KYJIbTypax — IIIIIe-
HUIIl 03UMIi Ta KyKypy/13i. B 1eHb MociBy KyJnbTyp MpOBOAMIN 00pO-
OKy HacCiHHS MIKOpH3010 (0 CKJAaay IOCHIKYBAaHOTO Mpernapary
BXOJUIU: TpUOHN Beauveria bassiana ta 0axrtepii Azospirillum spp.,
Azotobacter spp).

VY migcyMKy MpOBEIEHUX IOCHIIKEHb BUSBICHO, II0 POCIUHU
MIIEHUII 03UMOI Ta KYKypy/131, HaCIHHS IKUX OyJ10 00po0IieH0, Mau
OLIBII PO3BUHEHY I OTYXHIIy KOPEHEBY CUCTEMY BK€ Ha I10YATKO-
BHX €Tanax pocTy ¥ po3BUTKY.

Ha mociBax mieHuIi o3uMoi 3aCTOCYBaHHSI OOpOOKM HACIHHS
AMI' 3a6e3meunio Kpairy cXOoXICTh HACIHHS, TTOKPAIIMIO PO3BUTOK
KOPEHEBOI CHCTEMH Ta MOTIMHAHHS MO)KMBHUX PEUOBUH 3 IPYHTY, 1110
31 CBOT0 OOKY CHpHSUIO KpallOMy KYIIIHHIO Ta OUIbINIM KUIBKOCTI
NpOAYKTUBHUX cTeben. Tak, koedilieHT KyIIeHHs MIISHHII 03UMOi
Ha KOHTPOJIbHOMY BapianTi OyB Ha piBHI 1,61, a KUTbKICTh MPOAYK-
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TUBHMX cTebe ckimana 528 mir./mM?, Toai sIK 3a 00pOOKK HACIHHS ap-
Oyckynsipaoro Mikopu3oro — 1,89 ta 588 mir./m? BimnmosigHo. Ypo-
KaWHICTh Ha BapiaHTi 3 BUKopucTanusiM AMI cranosuna 7,93 1/ra,
10 MepeBuIIyBato KoHTpoib Ha 0,87 1/ra, ado 11,0 %. loxo sikic-
HUX TTOKa3HMKIB MIIIEHUI[I 03uMoi, To Maca 1000 HaciHuH 32 00pOOKHU
HaciHHEBOro Martepiany ckinana 39,7 r, a Hatypa — 694,8 1, Toxi siK
3a KoHTpoJto — 37,4 r Ta 689,0 T BignosiHO. BMmicT Oinka Ha 000X
BapiaHTax OyB Mail’ke O/JIHAKOBUM, BMICT KJIEHKOBMHHU 3a 00poOKHU
HaciHHs OyB numie Ha 0,66 % BummM i cknas 25,63 %, Toai K Ha
KOHTpPOJIbHOMY BapiaHTi — 24,97 %.

3acrocyBaHHs 00poOKH HaciHHS KyKypya3u AMI mano BinuyT-
HUH BIUIUB Ha CTPYKTYpy Bpoxaro. Tak, mouaTok, chpopmoBaHuii Ha
00pobieHiit pocauni, maB 20 psaaiB 3 32 3epHaMu B psILy, TOJI K HA
KOHTposibHOMY BapianTi 16 1 30 BiamoBigHo. CepeaHs Maca HaCiHHS
3 1 kayaHa Ha BapiaHTi 3 00poOkoro ckiama 307,9 r, mo Ha 56,3 r
OLUIbIIIe HIXXK HAa KOHTPOJI. Sk MoKa3anu pe3yabTaTd MPOBEICHUX J0-
CJIJPKEHb, yPOXKANHICTh KyKYpY/I3H 3a 1HOKYJIsAMLi1 HaciHHA AMI cTa-
HoBwmia 13,49 1/ra, mo Ha 3,24 1/ra, ab6o 24,1 % nepeBuIiryBago KOH-
TPOJBHUM BapiaHT 0e3 00pOOKHM OCIBHOTO MaTepiay.

Omxe, 3acTocyBaHHS apOyCKYJSIpHOI MIKOPU3U CHpHUSE 3MIll-
HEHHIO KOPEHEBO1 CUCTEMH, 30UThIIICHHIO BETETATUBHOI MacCH, T03BO-
JISIE POCIIMHI CTIOKMBATH OUTBINE MOXUBHUX €JIEMEHTIB 1 BOJIOTH 3i
3HAYHO OUTBIIOT MJIOLII TPYHTY, IO 3a0e3nedye 3pOCTaHHs MPOIYyK-
TUBHOCTI Ta YPOXKaWHOCTI CUTbCHKOTOCTIOAAPCHKUX KYIBTYP.
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YPOXAHUHICTD JbOHY OJIMHOIO 3AJEXKHO BIJI
AT'POKIIIMATUYHHUX YMOB POKY TA OBPOBKHA
HACIHHSA MIKPOBHUMMU IIPEITAPATAMMU

M. A. MeabHuk, C. O. 3aennp

Incmumym kaimamuyno opienmoe8ano2o CitbCbKo20
eocnooapcmea HAAH

eyn. Masyvka oopoea, 24; cmm Xnibooapcwke, Odecvka 061,
67667, Ykpaina

e-mail: szaiets58(@gmail.com

Cyd4acHOIO CKJIaJIOBOI0 HAYKOBO-TEXHIYHOTO MPOTPECY B arpap-
HOMY CEKTOpi BUPOOHHUIITBA € BIPOBA/HKEHHS 010JI0T13a1li1 Ta BUKO-
PUCTAaHHS OPTaHIYHOTO 3eMJIEpOOCTBA, Y SIKOMY OJHA 13 Ba)KJIIMBUX
poJiel HaNeXKUTh MIKpOOHMM TMpenapaTam. ToMy METOI JOCIIi-
JOKeHHS! OyJI0 BCTAHOBUTH BILUIMB arpOMETEOPOJIOTIUHUX YMOB POKY
Ta 00pOOKH HaCIHHA MIKPOOHMMH MpenapaTaMH Ha BPOXKAMHICTH COp-
TIB JIbOHY OJIITHOTO B CHCTEMI OpraHiuHoro zemsepoodctsa IliBien-
Horo Creny Ykpainu.

B ymoBax 2023 poky moiab0oBi JOCTIHPKEHHSIME MPOBOIHIIN B Ci-
BO3MiHI OPraHiqYHOTO 3eMJIepoOcTBa [HCTUTYTY KITIMATUYHO OPIEHTO-
BaHOTO cibebkoro rocrnogapctsa HAAH. ArporexHika mpoBeeHHS
JochiiB Oynna 3araJbHONPUUHATOIO JIJIsl OPTaHIuHOTO 3eMJIepoOCTBa
30HM MIBAHS YKpaiHu, 32 BUHATKOM JOCTiKyBaHUX (hakTopis. CiBOy
npoBoauan 30 OepesHs CENEeKIIHHOI CIBAJIKOK TOYHOTO BHCIBY
«KneHn-1,5» 3Bu4aliHuM pSAIKOBUM CIIOCOOOM 3 ITUPHHOIO MDKPSIS
15 cm Ha rmubuny 3—5 cM 3rifHo 31 cxeMoro aociiay. BuciBanu Ha-
cigas coptiB Opdeit 1 JKuBnunka (Xap4oBOTro CpsMyBaHHS) 3 HOP-
MO0 5 MiH 1uT./Ta. HaciHHs JhOHY OJIIHHOTO 0OpOOISIIN PI3HUMHU
mraMmaMu OyJab004KOBHX 1 €HA0(DITHIX OaKTepii i3 KOJIEKLii KyIbTyp
BIUIUTY 3arajibHOI Ta IPyHTOBOI MiKpoOionorii [HCTUTYTy MiKpoO6io-
norii 1 Bipycosnorii im. JI. K. 3ab6onotaoro HAH Ykpainu 3rigHo 3i

Cexyis « MikpoOHI IipenapaTi B pOCIMHHULTBI Ta TBAPHHHUIITB D 109



CXEMOIO JOCHiMy: BapiaHT | — MpOTpyrOBaHHS XIMIYHUM Ipenapa-
tom Cynepsin, 1,5 1/T; BapianT 2 — 6e3 00poOKM HACIHHS BOOIO;
Bapiant 3 — 00poOka HaciHHS Bonow0; BapiaHT 4 — Ennmodir
(Bacillus sp. 4), 1,0 n/t; Bapiant 5 — Ennodit (Bacillus sp. 4),
1,0 n/T + ®itoBit (S. netropsis IMB Ac-5025), 0,05 n/T; BapianT 6 —
Enpodir (Bacillus sp. 4), 1,0 1/t + ®itosir (S. netropsis IMB Ac-
5025), 0,05 a/T + Asepxom-H (Streptomyces avermitilis IMB Ac-
5015 + xiro3a), 0,1 n/1; Bapiant 7 — Exodocdhopun (Azotobacter
chroococcum, A. vinelandii, Agrobacterium radiobacter 1 Bacillus
megaterium), 1,0 1/T.

3aranoM arpoMeTeOpOJIOriyHi YMOBH 3a MEpio]l BereTalii Jb0Hy
OJIIHOTrO OyJIM TUIIOBUMH /711 30HH HiBAeHHOro Cteny YkpaiHu, ane
JeL0 pi3HUIMCS 3a MicausaMu. Tak, onajiB Ha MOYAaTKy BECHU IMpaK-
TUYHO He OyJI0, a y KBITHI iX BHUIAJ0O OUIBII HDK YZBIYl OUIbIIE 3a
KJIIMAaTHYHY HOPMY, 1110 3HAYHO IMOKPAIIUIO YMOBH JIJIsl TOSIBU CXOIIB
Ta MOYAaTKOBOTO POCTY POCIUH. Y TpaBHi i YEpBHI CEPEeIHBOMICIUHI
TeMIEepaTypyu MOBITPst Oyiau ONM3BKMMHU 0 KIIMAaTHYHOT HOPMH, a
OCh OTaJiB BUMAJO MEHIIE Bl HOPMH, OCOOJIMBO Y YEpBHI, KOJH iX
He100ip ckiaB 46 %. Y nuIHi ormaaiB Bunago Ha 12,6 MM OibIie HiXK
3a3BUYai, aje TeMnepaTypHuil pexum 0yB Bumum Ha 1,2 °C. Otrxe,
B ymoBax 2023 poky crocTtepiraiucs pizHi nepioau 3 TemIepaTyp-
HUM PEXHUMOM 1 OnajiaMu, a NMOCYIUIMBUMH BOHU OYyJM B TpaBHi 1
YepBHI, 0 HECTIPUSTIANBO BIUIMHYJIO HA (OPMYBAHHS TPOAYKTUBHO-
CT1 JIbOHY OJIIHHOTO.

Bcranosneno, mo B ymoBax 2023 poky Ha BpOKalHICTh COPTIB
npoHy oniiiHoro Opdeit 1 )KuBrMHKa BIUIMBAJIM SK MOTOAHI YMOBHU
POKY, TaK 1 COpTOBI 0COOIMBOCTI Ta 0OpoOKa HACIHHS MIKpOOHUMU
npenapataMu. Tak, ypoxaiHicTh 3epHa y copTy Opdeii ckimamana
0,72—-1,18 1/ra, a y copty Xusunka — 0,60-0,99 1/ra, mo Ha 3,8—
16,7 % menme. Obuasa copty HaiimeHuny BpoxaiHicTe — 0,72 1
0,60 T/ra BignmoBinHO (popMyBamu B KOHTPOJIHHUX BapiaHTax — 0e3
00pOoOKHM HACIHHA BOJIOIO 1 TpemnapaTaMu, a HAMBHIILY — 3a TPaAHIIIN-
HOT TEXHOJIOT1{ 3 BAKOPUCTaHHSIM MIHEPAJIIbHUX JOOPUB 1 CUCTEMHU Xi-
MiuHOro 3axucty. OOpoOka HaCiHHS BOJOIO MIABUILIIIA BPOXKAHHICTh
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Ha 0,02 10,03 1/ra, ane us BennunHa OyJia B MeXax MOXUOKH JOCTILy
(sigmosimHo, HIPo s mopiratoBar 0,06 i 0,04 1/ra). Cepen MikpoOHUX
npenapatiB HAMBUIIMK JOCTOBIpHMIA MpupicT ypoxannocTti 0,07 T/ra
Ha copti Opdeli oTpuMaHo 3a 0OpOOKM HACIHHS OJIHUM EHJIOQIT-
HuM Mmikpoopranismom Enmodir (1,0 n/t), a Ha coprti XKuBunka
0,14 T/ra — 3a 00poOKuM HacCiHHS KOMILIEKCOM mpenapartiB Enpodir
(1,0 n/T) + ®itoBitom (0,05 1/T) + ABepkom-H. OOpobka HaciHHs
Exodocopunom (1,0 /1) nmute Ha copti XKuBnnka 3abe3neunia 10-
CTOBIpHE MiABUIIEHHS BpoxkaitHocTi Ha 0,07 T/ra.

VK 639.09:616.99

AHTUTEJIBMIHTHA PESUCTEHTHICTb: IPUYUHU
BUHUKHEHHSA TA IIJIAXA HIOAOJAHHA

O. B. Cemenko!, O. B. Illep6ax?, 1. FO. IMamkeBuy!

!Hayionanwnuil ynisepcumem 6iopecypcie i
npUpoOoKopuUcmy8anusa Ykpainu
eya. Bucmaskoea, 16, m. Kuie, 03127, Ykpaina

2IHcmumym po3eéedeHHs | 2eHemuKu

meapun im. M. B. 3yoya HAAH

eyn. Iloepebusaka, 1; c. Yybuncore, Kuiecoka oon., 08321,
Ykpaina

e-mail: semenko_ov(@nubip.edu.ua

HesBaxkatoun Ha Te, M0 Cy4YacHI aHTUTEIbMIHTUKH, SIKi BUKO-
PHUCTOBYIOTh Y TBapMHHUIITBI, MalOTh €(EKTUBHICTb O6au3bK0 99 %
MPOTH YYyTJIMBUX IITaMIB T€IbMIHTIB, HEBEJIMKA KUIbKICTh Te€IbMIH-
TiB, 110 BMXKHWJIM, € HAUOUTHIII CTIMKUM KOMIIOHEHTOM TMOMYJIAIIT X
Mapas3uTiB, SKI B MOJAJIBIIOMY 3a0pyIHIOIOTh MMACOBUIIA CTINKUMHU 710
AHTTeNIbMIHTHKIB HaIQJIKaMH 1 TPU3BOJATH IO PO3BUTKY aHTUTEIb-
MIHTHOT pe3ucTeHTHOCTI (AP). Pe3uCTeHTHICTh 10 AHTUTENBMIHTHKIB
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OMHCaHa K CTaH, 3a SIKOTO 3BUYAilHE J03yBaHHsS TMpenapary He
CIpHsi€ MOAAJBIIOMY 3MEHIICHHIO KUTHKOCTI TeJIbMIHTIB 1 BiIKJIae-
HuUX HUMHU senp (Silvestre et al., 2009). Oxe, nepiioro o3Hakow AP
€ 30UThbIICHHS KUTbKOCTI Mapa3uTiB, 3AaTHUX MEPEKUTH 03y Mpemna-
party, sika Oyna 0 JIeTaJIbHOIO JUTsl OUTBIIOCTI MPEJCTABHUKIB Yy TIIMBOT
HOMYJIALIT TOTO CaMOI'0 BUILY.

3aBIsgKH €()EKTUBHOCTI MPOTH UYTIUBUX IITAMIB, 3pyYHOCTI Y
3aCTOCYBaHHI Ta BITHOCTIN I€MIEBI3H1, HEMAaTOIMIaMH, SIKi HAHOLIBII
HIIMPOKO BUKOPUCTOBYIOTh Ha TEPEHAX HAIIOI Iep>KaBH, BBAKAIOTHCS
npenapatd Tpynd OEH3MMIZa30JiB Ta MaKPOUUKIIYHUX JIAKTOHIB
(FOchkiB, 2020).

Pe3ucCTeHTHICTh PI3HUX HUTYHKOBO-KHMIIKOBUX HEMAaTOXl [0
Maike BCiX mpenapaTiB rpynu O€H31Mi103011B 3HAYHO MOIIMPEHa ce-
pel OpiOHMX 1 BENMKHMX JKYHMHHMX TBapuH, KOHEH B yChOMY CBITI
(Fernando et al., 2016). Hapas3i € moka3u pe3uCTEHTHOCTI JI0 TPHOX
JOCTYIHUX TPy aHTUTEIbMIHTHKIB: O€H31M11a30J1iB, TETPaAriApoIi-
PUMITUHIB 1 MAaKpOIMKIIIYHUX JakToHIB (Barrere et al., 2012; Bento-
unsi et al., 2012; Verissimo et al.; 2012, Falzon et al., 2013; Schaudry
et al., 2014; Muniz-Lagunes et al., 2015). Lst npo6ieMa mocHIIIOETbCS
O00OMEXKEHOI PO3POOKOI0 HOBHX AHTUTEIBMIHTHUX TperapariB
(Waller, 2006). Po3Butox AP € HEeMHMHY4YMM HaCIiKOM aHTUTEIb-
MIHTHOTO JiKyBaHHs. HaBiTh konmu Oyae po3poOsieHO HOBi JIKH,
reJIbMIHTH HEMUHYY€e TaK0X HaOyAyTh CTIHKOCTI 0 LIUX NpenapaTiB
(Schalabi, 2013; Scott et al., 2013). Ha po3suTok AP BrimBae 6arato
(bakTopiB, sIKI MO’KHA KJTacU(IKyBaTH SIK TeHETUYHI, 010JI0T14HI Ta BU-
poOHuui (Jabbar et al., 2006).

Haii6inp1n BaX TMBUMH B YMOBAaX CUILChKOTOCIIOAAPCHKOT IsTb-
HOCTI € BUpOOHUYI (eKCIUTyaTalliifHi) pakTopu, OCKUTEKH BOHH IIPSIMO
3anexaTh Bin Aid pepmepa i GOpMyIOTh OCHOBY MpPOTpaMH yIpaB-
ninas AP. Ha choroasi 3ampomoHOBaHO AEKUIbKA MpOTpaM KOHT-
pomto (Kaplan, Vidyashankar, 2012). Ilpote mpo6Giema 1 moci 3amu-
HIA€THCA aKTyaJbHOIO. Tak, 3a1pornoHoBaHi 610JI0T14H1 TECTH in Vitro
(EHT), in vivo (FECRT) (Mierfy et al., 2014) pusiBnsitors AP nuie
TOJI, KOJM MpuHahMi 25 % momyJsiii TeJbMIHTIB MalOTh T€HOTHUIT
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PE3UCTEHTHOCTI, TOOTO KOJIM PE3UCTEHTHY IOIYJIALII0 BXXE BCTAHOB-
neHo. Po3po0iieHi MoneKkyIsspHi METOAM, 3aIIPONIOHOBAHI SIK HOBI aJIb-
TEPHATUBHU JJIs1 AIarHOCTUKH AP, 110 MOXYTh KOMIEHCYBaTH 0OMe-
sxenss, BusHauedi B EHT 1 FECRT Takox MaroTh 3HauH1 OOMEKEHHS
y BukopuctanHi (Roeber et al., 2013).

BpaxoBytoun, 10 pO3BUTOK AHTUTEIBMIHTHOI PE3UCTEHTHOCTI
MaiKe HaleBHO BUIIEpPEHKATIME BIPOBA/DKEHHS HOBUX KJIACIB Tpe-
naparis, Terep i B MaOyTHbOMY MporpamMu 60poTHOH 3 mapa3uTaMu
MOBHHHI OyTH po3p00JIeHI TAKMM YUHOM, 00 BOHH OyJIH OLIBII CTiii-
KHMH Ta MEHIII iIHTeHCUBHUMU. KpiM Toro, crioctepeskeHHs 3a KUIbKi-
CTIO (peKaNbHUX S€Lb 1 TECTYBaHHS HAa PE3UCTEHTHICTh 0 aHTUTEIIb-
MIHTHKIB Ma€ OyTH 3BHUYaiHUM KOMIIOHEHTOM NMPO(iTaKTUYHUX TPO-
rpaM OXOPOHH 370pOB’s TBapuH. JIuie 3acTOCOBYIOUYM pallioHab-
HUH MiAXig 10 60poTHOM 3 Mapa3uTamMu, SIKUl TPYHTY€EThCS Ha JI0Ka-
3aX 1 Ma€ Ha METI CTaJiCTh, TBAPMHHUIIBKA Ialy3b MOXKE rapaHTyBaTH,
10 AHTUTEIbMIHTHI MpenapaTd 3aJIUIIATUMYThCs €(EKTUBHHUMH B
MaiOyTHBOMY. 3 OTJIATy Ha T€, IO MepeBaKHA OUIBIIICTh AHTUTEIb-
MIHTHHX MpernapaTiB Ta Ae31H()EKTaHTIB y X 3BUYAHUX KOHIEHTpa-
IISIX HE BOJIO/IIOTH OBOIIUAHOIO JI€I0, TIOUIYK 3aCO0IB JUIsl HAIIITHOTO
1 0€3MeYHOro 3HUIICHHS S€Ib TeIBMIHTIB € aKTyaqbHUM. OTHUM 13
MO>KJIMBUX IIUISIXIB PO3B’A3aHHS 11i€T TPOOIEMHU € BUKOPUCTAHHS Ha-
HOYACTUHOK.
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YJIbTPA3ZBYKOBA KABITALIA SAK ®AKTOP
HNEPMEABLIBAILI KJITUHHUX CTIHOK
APIXKIKIB PHAFFIA RHODOZYMA

O. M. Crepannmun', A. B. I'ynuak!, B. JI. CrapueBcbkuii?,
10. T. Canura!

nemumym 6ionoeii meapun HAAH
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’Hayionanvnuii ynisepcumem «JIvsiscoka Ionimexuixay
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e-mail: oliastef(@ukr.net

Hpivxmxi Phaffia rhodozyma, Binomi Takox sik Xanthophyllomy-
ces dendrorhous, TepCNEKTUBHI JUI 3aCTOCYBaHHS y 010T€XHOJIOT1{
SIK TIPUPOJTHE PKEPENIO KapOTHHOIMIB, 30KpeMa HalvacTiiie y puoHH-
utBi (Shoja et al., 2012) ta nraxiBaunrsi (CtedanummH Ta iH., 2013;
Stefanyshyn et al., 2023). J{nst nokpamieHHst 610J0CTyITHOCTI KapOTH-
HOIIIB BaYKJIMBUM €TAIrlOM 3aJIMIIAE€THCSA TPUTOTYBAaHHS IIpEmapary i3
MOIIKOPKEHOI0 KIIITUHHOIO CTIHKOIO, OCKUIBKH TMPOTHO3YETHCS T0-
JIETIICHHS iX BUBUIBHEHHS B OpraHi3Mi, a TaKOXK OeTa-TIIOKaH! Kili-
tuHHUX cTiHOK (Khoury, El, 2012) moxyTs OyTu copOeHTaMH1 TOKCH-
HIB y TPABHOMY TpaKTI.

MeTa HammMXx AOCTIKEHb — BCTAHOBUTH ONTUMATIbHHUI PEKUM
pyHHYBaHHS KIITUH JIpikaxiB P. rhodozyma mramy KHI'l 3a nii
YIBTPa3ByKOBOI'O JUCIIEpPraTtopa Jjsi MOKpaUIeHHs 010J0CTYIMHOCTI
KapOTHHOI/IIB.

Mu BuBYaNIHM BIUIMB YJIbTPAa3BYKOBHX KOJMBaHb Ha KIITHHU
JPDK/DKIB 3aJIEKHO Bl PI3HOTO 4acy OOpoOKH piAKOi KyJIbTypu
mramy KHI'1 npixmxkiB P. rhodozyma. O3BydyBaHHS IPOBOIMIH 32
JIOTIOMOT'OI0  yIIbTPa3BYKOBOTO jaucriepraropa mapku Y3J[22/44 3
SJIEKTPUYHOIO MOTYXHIcTIO reHepaTopa 400 Bt y poboyomy niama-
30H1 yacToT 22 kI'11 32 aKTHBHOTO HaBaHTaXXEHHS BIPOooBX 10 XB.,
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20 xB. Ta 30 xB. [ns anamizy B3sud 1o 80 M aliKBOT 3 ONTUYHOIO
ryctuHoro D = 1,8 1 po3paxyHKOBOIO KOHIIEHTPAIIIEIO KIIITHH Y cepe-
JIOBUIII KyIbTUBYBaHHA 3 1/11. KynbTypy IphKJUKIB 13 cycioarapy mne-
peciBamu y konou Epienmeepa i KyabTHBYBaiu 2 1001 Ha MIEHKei,
a notim 1 100y Ha pepmentepi AHKYM-2M. Sk KOHTpOIb BUKOPH-
CTOBYBAJIM IHTaKTHY KYJbTYpy KIITHH IpixmkiB. Ilicas o3Bydy-
BaHHS FOTYBaJIM JIECATUKPATHI TUTPH 1 BUCiBaiu Ha yamku [letpi i3
cycyioarapoM Jiisi pO3paxyHKY BiICOTKA MOINKOKEHHS KIITHH. 3
ocajly 03ByYeHUX KJITUH eTaHosioM (mo 10 mi1) ekcTparyBaim Kapo-
THHOIU. EKCTpakiito NpoBOAMIN TPUKPATHO.

BuwxuBaHHS 03By4eHHUX KIIITHUH 3HUKYETHCS Y 3BOPOTHIHN 3aJI€K-
HOCTI /IO Yacy Jii yIbTpa3ByKOBOTO Auciiepraropa. TeopeTuaHo pos-
paxyHKOBI JIaHI BMICTY KapOTHHOI/IIB MICHs IBOX- Ta TPHOXKPATHOL
eKCTpakKIlii HUXKYl 3a MPAKTUYHO OTPUMAaHI Pe3yibTaTH, OCKUIbKU
BIIXMJICHHS] MDXK TIOKa3HUKAMH BMICTY KapOTHHOIIIB B 0Ca/ll 03By4e-
HuX Bopoaosx 10 xB. kiituH cknanae 25 %. Lsg renaeniis 36epira-
€TbCS 1 30UIBIIYETHCS BIAXWICHHS y IMOKa3HUKAX B CEPEeJHbOMY Ha
35+2,5 % 1a 40 £ 2,3 % 13 30UIbIIEHHAM Yacy 03By4yBaHHs KJIITUH
JIpKIOKIB, BianoBigHo 3a 20 xB. 1 30 XB. BifcoToK BiAXUICHHS BCTA-
HOBJICHO B PO3PaxyHKY CEpEIHIX 3HAUEHb 32 4aCOM 00POOKH yIbTpa-
3BYKOM MiX 2 Ta 3-10 €eKCTpaKkisiMu KapoTUHOINIB. Takox croctepi-
raeTbCsl NOCUJICHHS BHUBUIBHEHHS KapOTHHOINIB 13 KJIITHH y 3-My
eTarni eKCTparyBaHHsI, SIK MOPIBHATH 3 2-KPAaTHUM, IPUIOMY Hac 03BY-
YyBaHHs TEK BILIMBAE HA LIEH IIpOLEC.

ExcniepuMeHTanbHUMH JOCHIIPKEHHSIMH BCTAHOBJIEHO, 1110 BHA-
CJIITOK 03By4YyBaHHS KJIITHH B1I0YBA€THCS OIIKO/KEHHS KIITUHHUX
CTIHOK Ta BUBUIbHEHHS KJIITHHHOTO BMICTY.
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BIOJIOTTYHI TPEMAPATH TA IIJISIXA
NIJABUIIEHHSA IXHbOI EPEKTUBHOCTI

B ATPOIIEHO3AX CLJIbCBbKOI'OCHOJJAPCBKHX
KYJIbTYP

I'. M. Tkanenko, C. B. I'opaan

Incmumym 3axucmy pocaun HAAH
eya. Bacunvkiecoka, 33; m. Kuis, 03022, Yrpaina
e-mail: microbiometod@ukr.net

HeoOxinHiCTh B iCTOTHOMY MOKpAIIEHHI €KOJIOTTYHOTO CTaHy B
VYkpaiti notpedye NOCTIHOTO MOIIYKY CIIOCO0IB 3MEHIIIEHHS MEeCTU-
IUIHOTO HAaBAaHTAXXECHHS Ha OIOLIEHO3U 1 MIABUIIEHHS OE3MEKH I
noBkiLIs. TpuBane 3acTocyBaHHS XIMIYHUX IMpenapariB YHMHHUTH
HEraTHBHY JIiI0 Ha arpoleHo3u, (OopMyBaHHS ypOXKaro Ta HOTO KO-
CTl, IPU3BOIUTH JI0 3a0pyIHEHHS IPYHTIB, BHHUKHEHHS PE3UCTEHT-
HOCTI Y HIKIHUKIB. YCYHEHHS IIMX HeOaKaHUX MICISIIN MOXIINBE
JIMILE 3aBISKH MaKCUMaJIbHOMY 3aCTOCYBAaHHIO BUCOKOC(EKTHUBHHUX 1
BOJIHOYAC €KOJIOTTYHO O€3MeYHUX METOAIB 3aXUCTy. OCTaHHIM 4acoM
y 3aXMCTI POCIIMH BiJl IIKIUIMBUX OPraHi3MiB MepeBakae TCHACHIISA
BUKOPHUCTAHHS IHTETPOBAHOTO 3aXUCTY POCIIHH, KM mepeadayae,
HacaMIiepe1, MIMPOKe BUKOPUCTAHHS IPUPOTHUX MexaHi3MiB. L5 06-
CTaBMHA aKTUBHO CTUMYJIIO€ PO3BUTOK Oi0JOTIYHOTO METOY.

Bararopiunuii mocBin mokasye, mo epeKTHUBHE W €KOHOMIYHO
peHTalebHe BUKOPUCTAHHS 010JIOTTYHUX MpemapaTiB A1l KOHTPOIIIO
HIKIITTUBUX OPTaHI3MIB B arpoleH03ax 3HaYHOI0 MipOIO 3aJIeKHUTh BiJl
TEXHOJIOTI] X BUTOTOBJIEHHS i 3aCTOCYBaHHSI.

SxicTh 0l0JOTYHUX MpenapaTiB XapakTepPU3yIOTh iXHIM TUTPOM
(KYO, rpanyn B 1 M abo 1 mpenapary), skuii BA3Ha4al0Th Y MPoIieci
BUPOOHUIITBA KOXKHOI MapTii 1 Mmicis 3aKiHYEHHS TapaHTIiHOTO
CTPOKY 30epiranns. Y pasi 3MEHIICHHS TUTPY Ol0JOTYHHUX Tperapa-
TiB HEOOX1IHO KOpEryBaTu HOPMHU iX BUTPATH.
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Jns onepxaHHs CTaOUIBHOIO 3aXUCHOrO e(ekTy O01010rivHi
3acobu mepeayciM Tpeba BUKOPHUCTOBYBATH B YITKO PO3POOIECHUX
MporpaMax, CKJIaJJOBUMH SIKUX € TIOCTIHHUI MOHITOPHHT (hiTOCaHiTa-
pHOTO CTaHy, HEJOMYIIEHHSI MacoBOro cranaxy ¢irodariB i po3BH-
TKy 30yAHUKIB XBOpoO. Omnrtumizaiiiss 3aCTOCYBaHHS O10JIOTTYHHUX
npenapariB noTpedye BpaxyBaHHS BaXKJIIMBUX MPAKTUYHUX MEPETy-
MOB. OO6poOKHU HEOOXIAHO MPOBOJUTH 32 ONTUMAJILHUX €KOJIOTTIHUX
YMOB: B CyXy noroay 3a temrnepatypu 20—-28 °C Bpaniii abo BBeuepi,
3a BIJICYTHOCTI COHSYHOI 1HCOJIALT; 3a Temnepartyp Huwxkue 13—-14 °C
1 Butie 28-30 °C edekTuBHICTH OlompenapatiB pi3KO 3HHKYETHCS; Y
pasi BUITaJaHHS OIAiB ITiCJIs 00pOoOKH i1 HEOOX1THO TTIOBTOPUTH; 00-
pPOOKM TPOBOAUTH MPOTU TYCEHUIb Ta JUYMHOK MOJIOIIMX BIKiB,
OCKUTBbKH MPEICTABHUKH CTAPIIUX BiKiB BiZI3HAYAIOTHCS MIIBUIICHOIO
CTIMKICTIO TPOTH 010MATOTEHIB; AJIsl 3aXMCTY POCIHH BiJ 30y JHHUKIB
XBOPOO HEOOXIAHO IPOBECTH MepIry NpodLIakTHUHY 00poOKy, a Ha-
CTYIIHI — 3a MEPILOi MOSBU CUMIITOMIB XBOPOOH; YITKO TOTPUMYBa-
TUCSI HOPMHU BUTPATH Mpernaparty, o 3a0e3neyye ONTUMaIbHy Kilb-
KICTh JIIF0Y0T0 KOMIIOHEHTY B poOOUiii PiuHi, a TAKOXK KUIBKOCTI 00-
pPOOOK yHpOJOBXK BereTallii poCInH, OCKUIbKH OlompenapaTu Xapak-
TEPU3YIOThCS YIOBUIBHEHOIO JI€10, SIK MOPIBHATH 3 XIMIYHUMHU; Kpa-
THICTb 0OpPOOOK 3aJIEKUTH BiJl YNCETHHOCTI IIKITHUKIB, YPaKEHOCTI
¢iTonaToreHaMu, MIKIUIMBOCTI i PO3BUTKY IIKITHUKIB 1 XBOPOO; Mmis
yac OONMpUCKYyBaHHS HEOOXIHO ITOTPUMYBATUCS BUMOT IIIOJIO BUTO-
TOBJIEHHSI POO0YOi Cycrnensii 6iompenaparis.

3Ha4HO MiABUIILYE e(DEKTUBHICTD OI0TOTIUHUX MPEnapaTiB 10/1a-
BaHHA J0 poO0YO0i PiAMHU PEUOBHH, SKi MOJIMIIYIOTh 3JaTHICT 10
npununanus: menacu, OIl-7, noniBiHinanerary (0,05 %). 3aBasku
MM PEUYOBMHAM JIOBIIIE YTPUMYETbCS poO0ounii po3unH Oionpenapa-
TiB Ha TOBEPXHI 0OPOOIIEHUX POCIHH, TPOJIOHTYETHCS TXHS MaTOT€H-
HiCTh. 3a3BMYail TATOTEHHICTH OiompenapaTiB 30epiraerbest OJIM3BKO
10 nmuiB micns oOpoOKM, a 3 J0JaBaHHSAM MpUIUTIAYiB — g0 15—
20 muis.

EdextuBHICTh rpuOHUX MpemnapaTiB, Ha BIAMIHY Bifl OaKkTepiaib-
HUX, 3HaYHOIO MIpOI0 3aJIeXKUTh BiJl BoJiorocTi. biompemnapatn Ha
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OCHOBI TpHOHKX Oi0areHTiB Tpeba 3aCTOCOBYBATH 3a BOJIOTOCTI MOBi-
Tpst moHax 65 %.

YK 636:615.281.9:614.9

AHTUMIKPOBHUMIA NMOTEHIIAJI HI3UHY JJIS
NEPEJJIOIIBHOI OBPOGKH BUMEHI Y KOPIB

T. C. Tpyxanosuu!, 1O. B. Ilepkiii?

Inemumym eemepunaprnoi meouyunu HAAH
eya. [loneyvka, 30, m. Kuis, 03151, Ykpaina
e-mail: pro2722(@gmail.com

2TepHoninbcoka 00CHIOHA CMAHYIS

Inemumymy semepunaprnoi meouyunu HAAH

eyn. Tponeubycua, 12; m. Tepronins, 46027, Ykpaina
e-mail: yperkiy@ukr.net

[lepennoinbHa 00poOKka BHMEHI KOPIB MPOBOAUTHCS VIS OYH-
MICHHST IIKIpU JIHOK JUIS 3MEHIICHHS OaKTepialbHOTO HaBaHTa-
KEHHS, TOUIMPEHHS TATOTeHHUX MIKPOOPTaHi3MiB 1 BUMAAKIB HOBUX
iH(pEKIIH MOJIOYHOT 31031, a TAaKOXK JIJIsS MiHIMi3alii HaaXOKCHHS
MiKkpoopraHizMiB y mojoko 30ipHe (Miseikien¢ et al., 2015; Doyle et
al., 2016; Ruegg, 2017; Breen, 2019; Kukhtyn et al., 2021). binb-
1IicTh 3ac001B I epeAI0LIbHOT 00pOOKH BUMEHI, SKi CHOTO/IHI BU-
KOPHCTOBYIOTHCS HA MOJIOYHHX (pepMax, MICTSTh y CBOEMY CKJIAI Xi-
Mi¥Hi aHTHOAKTEpiaJIbHI PEYOBUHU: XJIOPTEKCHINH, WO, XJI0p, TIepe-
KHC BOAHIO Ta iH. Yepe3 mosiBy pe3UCTEHTHOCTI O aHTUMIKPOOHHUX
pPEYOBUH yce OUIbIN aKTyaJdbHHM € MONHUT Ha HOBI MPHUPOJHI aHTH-
MIKpOOH1 cyOcCTaHIIii, 30KpeMa OaKTepIOIMHN — aHTUMIKPOOHi Ten-
TUAM, CHHTE30BaHI TPAMIIO3UTUBHUMH Ta TPAMHETaTUBHUMHU OaKTe-
pisiMH, Ta aKTHBHI MPOTH IIUPOKOTO CIEKTPy iHIMX OakTepiil. Haii-
OUTBII JOCTYITHUM 1 MEPCIEKTUBHUM BBA)KA€THCS HI3WH, KU BUKO-
pPHUCTOBYIOTH Y XxapuoBiii mpomucioBocTi (Calo et al., 2015; Phong
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phakdee, Nitisinprasert, 2015; Berrios-Rodriguez et al., 2020; Zhao
et al., 2023).

3 orysigy Ha 1€ MEeTOr0 poOoTH OYII0 AOCTITUTH aHTUMIKPOOHUI
MOTEHLIAJT HI3UHY IS TepeI0iIbHOT 00pOOKH BUMEHI y KOPIB.

JlocmimkeHHs MpoBOUIN B TabopaTopisx TepHOIMTbCHKOT J10C-
ninHoi cranuii [HcTuTyTy Betepunapuoi meauiman HAAH Ta B roc-
nonapctax [TAIT «Arpompoacepsic» c¢. Imyxiii 1 ¢. Teodiminka
Tepuomninechkoi o6macTi. BigGip 3MHBIB 31 MIKipH 10K BUMEHI KO-
piB, JOCTaBKY iX B mabopaTopiro Ta MIKpOOIONOTiuHI JOCTiHKEHHS
MPOBOIMIIM 3TiHO 13 3araibHONpuitHATHMU MeToauKamu (Kukhtyn
et al., 2009). [ns BuaiIeHHS MIKpOOpPraHi3MiB MPOBOAMIN TOCIBU
npo6 Ha cepenosumia: craginokokieB — BD Baird-Parker Agar
(HiMedia, Innmist), komipopmuux Oakrepiit — arap Enmo (dapma-
KTUB, YKpaiHa), CTpenTokokiB — Streptococcus Selection Agar
(HiMedia, Inanis). KynpTuByBaHHS NpPOBOAMIM 3a TeMIEpaTypu
37 °C, pe3ynbTaTé OLiHIOBANH 3a 24 roj. ImeHTHdiKalil0 YUCTHX
KYJbTYp MPOBOIWIN 32 MOP(HOIOTTYHUMH, THHKTOPIaIbHUMHU, KYJIb-
TypaiabHUMH Ta 6ioxiMiyHMH BracTuBocTsMu (Holt et al., 1994).

BcranoBieHo, 1110 MIKpoOpraniaMu S. aureus Oyiu 4yTIMBUMHU
JI0 HI3MHY 3a KOHLEHTpaii po3unny 1,5 %, a 30Ha 3aTPUMKH POCTY
KyabTypu Ha yamkax [letpi 3 MITA cranosuna 17-18 mm. Kynbrypu
S. uberis BUSBUIIUCS Yy TIMBUMU JI0 HI3UHY 3@ HM)KUOT KOHLIEHTpAILLil
pozuuny y 1,0 %, 30uu 3aTpumMku pocty Oynu 16—17 mm. [lepennoi-
npHa 00poOKka BuMeHi KopiB 1,5 % pozunHoM HizuHy npoTiarom 30 ¢
CIIpUsJia 3MEHIIEHHIO KIUTBKOCTI KJIITUH S. aureus Ha MKipi JTiHAOK
y 4,3 paza (p < 0,001) — 1o 9-12 KYO/cm? 3muBy, a S. uberis —
y 2,4 pa3za (p <0,01) — no 5-8 KYO/cm? 3muBy. OCKUTbKY HI3UH HE
nie Ha 6akTepii pony Escherichia, HeoOXiTHO CTBOPIOBaTH KOMOiHA-
il 3 OpraHiYyHUMH KUCIOTaMH, CIUPTaMu ab0 IHIIMMU PEYOBUHAMU
JUIS TIPOSIBY CUHEPTIHOTO OaKTePULIUTHOTO eeKTy.

OT1xe, pe3ynbTaTH JOCTIHKEHb CYOCTaHIIIl HI3MHY MTOKa3aJId, 110
BiH € IEPCIIEKTUBHUM JI PO3POOKH HOBOTO €KOJIOTTYHO OE3MeUHOT0
3aco0y a7 mepeIoibHOT 00pOOKH BUMEHI KOPIB.
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BIOTEXHOJIOTTI B CLITb CBKOMY
T'OCITOJAPCTBI

YK 579.64:579.222.3

BIIJIUB OIITUMAJIBHUX YMOB KYJIbTUBYBAHHSA
HA CUHTE3 KEPATUHA3U BACILLUS MEGATERIUM

K. B. ABniwok, JI. /1. Bapoaneun

Inemumym mixkpobionoeii i eipyconoeii im. /]. K. 3abonromnoeco
HAH Ykpainu

8yn. Axademika 3abonromnozo, 154; m. Kuis, 03143, Yxpaina
e-mail: avdikat@i.ua

3 KO’)KHUM POKOM B YKpaiHi 3p0cTa€ KUIbKICTh BIAXO/I1B MTaxXiB-
HUITBA 1 TBAPUHHUIITBA, 110 TIOB’S3aHE 3 IHTECHCUBHUM PO3BUTKOM
WX Tamy3el 1 30UTbIIeHHSIM TOMUTY Ha iXHI0 mpoaykuito. e crpu-
YUHSIE HAKOMMWYEHHS B HABKOJIUIITHHOMY CEPEIOBHUIII MOOIYHUX TIPO-
IYKTiB IepepoOKH, 30araueHrx Ha KepaTHH, K1 Ba)KKO IMiIal0ThCS
PO3KJIaJIaHHIO, IO 31 CBOr0 OOKY CTBOPIOE 3HAYHI €KOJIOTIYHI MPO-
onemu.

Kepatun — ne Hepozunaamii GiOpmIsipHuii OUTOK, 10 MICTHUTh
BEJIMKY KUIBKICTh JUCYJIb(IIHUX Ta BOJHEBHUX 3B A3KiB, riapodoo-
HUX B3a€MOJIil; BiH CTIMKWN O Jerpajailii 3BU4aiiHUMHU TPOTEOJTi-
THYHUMU (pepMeHTaMu (TETCHH, TPUIICHH, MamaiH). Bxogute 10
CKJIaJly BOJIOCCS, BOBHH, ITip’sl, POTiB, HIITiB, KOIUT Ta iH.

ExonomiuHO e(peKTUBHUM 1 €KOJIOTTYHO YUCTUM METOJIOM OOPO-
THOM 3 BIIXOJaMH € JIeTpajallisi KepaTHHY MIKpOOpTraHi3MaMu 3a pa-
XYHOK CHHTE3y YHIKaJbHHMX 32 CBOIMU BJIACTMBOCTAMHU (DEPMEHTIB.
Kepatnnaszn — 11 MO3aKIJIITHHHI MPOTEONIITHYHI €H3UMH (TepeBa-
KHO, X04a 3yCTPIYaIOThCs 1 BHYTPIIIHBOKIIITUHHI), 31aTHI pyHHYBaTH
HEpO3YMHHI KepaTuHOBi cyoctpaTu. Lli pepmentu mmpoxo 3actoco-
BYIOTBCS Y HIKIpSAHIN, XapyOBild, TEKCTUIIBHIN TPOMUCIOBOCTI, Y CilIb-
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ChKOMY TOCTIOJIapCTBI B MpOIIecax BUPOOHUIITBA JOOPUB, KOPMY JIJIst
TBapHH, y MEIHUIIMHI Ta KOCMETOJIOTI, /Ui OTpUMaHHs OlomnajuBa,
OYHCTKH CTIYHHUX BOJ Ta IH.

MeToro poGotu Oyso minidpatu onTUMalbHI YMOBH Ta MapaMe-
TpU KYyJIbTUBYBaHHA Bacillus megaterium nns NiABUIIEHHS PIBHS
CUHTE3y KepaTuHasu. SIk 0a30Be BHKOPHCTOBYBAJIM >KHBHIIbHE Ce-
penoBuiie Takoro ckiaay (r/m): KoHPO4 — 0,3; KHoPOs — 0,4;
NaCl — 0,5; MgSO4-7H>O — 0,1; 3He)kupeHe Kypsiae mip’s — 5;
H>O — no 1 n, pH 7,0-7,2. Mu nocnimkyBaiu BIUIMB AOAATKOBUX
JOKEepeJ ByTJIEIEBOT0 1 a30THOTO JKUBJICHHS, BUX1THOTO 3HaUYeHHs pH
JKUBUJIBHOTO CEpEIOBHINA, TEMIIEPATypPH BUPOIILYBAaHHS, ONITUMAb-
HOT'O BMICTY KEpPaTMHOBOIO cyOcTpary, 00’eMy IHOKYISATY, IHTEH-
CUBHOCTI NIEpPEMIIITyBaHHS Ha CUHTE3 KepaTHHA3U B. megaterium.

[Toka3zaHo, 110 BHECEHHS 10 CKJIaly 0a30BOro >KMBUJIBHOIO Ce-
penoBuiia nonatkoBoro mkepena Kapbony uu Hitporeny neogHo-
3HaYHO BIUIMBAJIO Ha PIBEHb KEpPATHMHA3HOI aKTUBHOCTI KYJbTYpH
B. megaterium. IloBHe IpUTHIYEHHS CUHTE3Y (PEPMEHTY CIIOCTepira-
Jocs 3a J0JaBaHHS CyJb(aTy aMOHII0, a YaCTKOBE — Yy pasi rona-
BaHHs III0KO3H, JAKTO3U Ta MAJIbTO3H. KapTomsiHuii, KyKypya3sHui
Ta PO3UMHHUHN KPOXMaJlb CTUMYJIIOBAJIM CUHTE3 KepaTuHasu B. mega-
terium. binpiiictes HeopraniyHux mrepen Hitporeny (xmopun i HIT-
paT aMOHII0) HE BIUTMBAJIM Ha PIBEHb KEPATUHA3HOI aKTUBHOCTI ITi€l
KyJbTYpH, a OpraHiuHi (C€YOBHMHA, MENTOH, TPUITOH, APLKIKOBHUI
eKCTpaKT Ta COeBe OOPOIIHO) — miaBHIYyBanu oro Ha 20-50 %.
[Ipote Halie(heKTUBHIIINI pe3yIbTaT OTPUMAHO 32 BUKOPUCTAHHS CO-
€BOro OOpOIIIHA, 10JIJaBaHHs SKOT0 JI0 CKJIaay *KMBHUIIBHOTO CEpeJlo-
BUII[A CIIPUSUIO MiIBUIIEHHIO PIBHA KepaTUHA3HOI aKTUBHOCTI y 2,5
pasa. Bognouac crnoctepiranocs 90 % po3sineryieHHs KepaTHHOBOTO
cyOcTpaTy Bxe Ha 2-ry 100y KyJIbTUBYBaHHS, TOJI K Y KOHTPOJIb-
HOMY cepenoBHuili (6azoBoMy) e Ha 4-Ty 100y .

[TinGip onTUManbHUX MapaMeTpiB KyJIbTUBYBaHHS B. megateri-
um TI0Ka3aB, 110 HAWOLIbII ONTUMATBHUMU JUISI CHHTE3Y KepaTUHa3!
BUSIBUJIINCS: BUXigHe 3HadeHHS pH >kuBmibHOTrO cepenosumia 9,0—
10,0; Temneparypa BupoiryBaHHs 42 °C, KiIbKICTh IHOKYIATY 15 %,
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ONTHUMAJIbHUM BMICT K€PAaTUHOBOIO CyOCTpaTy 5 /i1, IHTEHCUBHICTb
nepeminryBanHs 212 006./xB.

Orxe, miaOIp ONTUMAIBHUX YMOB 1 IapaMeTpiB KyJIbTHBYBAHHS
CIpHSIB MIBUILICHHIO PIBHS aKTUBHOCT1 KepaTHHA3M B. megaterium'y
4 pa3u mpoT 6a30BOro CEpPEOBUIIIA.

Kepatunasu, sk MOTEHIINHI pO3MIEIIIOBAYl KEPATUHBMICHUX
BIIXO/[IB, MOXYTbh OyTH IIMPOKO BUKOPUCTaH1 y IPOMHCIOBUX IPO-
1ecax Juis po3B’si3aHHs MPOOIeMH YTUITI3allii BiX0/11B NTaX IBHULITBA
1 TBAPUHHUIITRA.

VK [602.3:582.232]:546.655

OI3UKO-XIMIYHI ITAPAMETPU KYJIbTUBYBAHHA
NOSTOC COMMUNE Y ®OTOBIOPEAKTOPI 3A JIIi
MOJUPIKOBAHOI'O IKEPEJIA CBITJIA

K. B. Boiiko, JI. M. Yeban, 10. b. XanaBka

Yepniseybkuli HAYIOHALHULL

yuisepcumem imeHi FOpia @edvrosuua

sy1. Koyrobuncovkoeo, 2; m. Yepnisyi, 58002, Vkpaina
e-mail: boiko.kyrylo@chnu.edu.ua

[Ipornec kynpTUBYBaHHS ()OTOCHHTE3YBAJIBHUX MIKPOOPTaHI3MiB
B yMOBax (orobiopeakTopa moTpedye MOCTIHHOTO KOHTPOJIIO Ta M-
TPUMKHU (PI3UKO-XIMIYHUX TapaMeTpiB y Mexax HeOoOXiIHOTO ONTH-
MyMy. Tak, 3MiHa yMOB KyJIbTUBYBaHHS Mae€ Oe3rocepe/iHiil BIIUB
Ha TPOAYKTUBHICTH 0iOMacu MIKpOOpraHi3MmiB, XapakTep iX pocTy.
[ocTiiiHui KOHTPOJIb Ta PETYIIOBaHHS (HI3UKO-XIMIYHUX TApaMETPiB
KYJbTUBYBaHHS JI03BOJISIE CTIPSIMYBATH O10CHHTE3 IUJTHOBUX POAYK-
TiB Ta OTPUMATH MAaKCUMAJIbHI iX KUTbKOCTI. OHHUM 13 TAKKX TTapame-
TpiB € ocBiTieHHs. [lin yac migbopy mkepena CBiTIa BApTO BPaXxoOBYy-
BaTH MOT0 CIIEKTP, aJKe BiH MPSAMO BIUIMBAE HA MPOAYKIIHHI TOKa3-
HUKH Ta IHAYKYy€e CUHTe3 IboBUX croayk (Huang et al., 2017).
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VY xoHcTpyroBaHHI abopatopHux (HOTOOIOpEaKTOpiB HEBEIU-
KOT0 00’ €My SIK JDKEpEeJIo CBIT/Ia HailuacTile BUKOPUCTOBYIOTh LED-
cTpiuky. Hamu 3xailicHeno Moau@ikariro mi€i CBITIO0AI0IHOT CTPIYKH
HAHOYACTUHKAMU KaJIMil0 331l HaOJIMKEHHS il CIIEKTPY 0 COHSY-
Horo cBiTia. IlniBky ¢opMyBanu 3MIlIyBaHHAM PO3UMHIB HAHOYAC-
TUHOK Ta | % pO3UYMHOM MOJIIBIHIJIOBOTO CHUPTY, MICJIS YOT'O BUCY-
mryBanu 12 rox. 3a remmnepatypu 105 °C. Ogepxany MiiBKy po3pi-
3aJI1 1 MEXaHIYHO 3aKPIMUTIOBAJIM Ha MOBEPXHI CBITIIONIOIHOT CTPIUKH.
MoaudikoBaHy CTpiuKy BUKOPHUCTOBYBAJIU JAJsl OCBITJIEHHS (OTO-
OiopeakTopa.

Martepianom [uist TOCTIHKEHHS CIyryBaia KyJbTypa HiaHOOaK-
tepii Nostoc sp. Kynetypy nemonoBano B Jlemosutapii IHcTuTyTY
MikpoOiosorii Ta Bipycoorii im. JI. K. 3a6omotnoro HAH VYkpainu
mig peectpamniiauM HomepoM IMB K-19 1 HamaHo mist qocimipkeHHs
CIIBPOOITHUKAM HAIIIOTO YHIBEPCUTETY B paMKaXx J0TOBOPY PO CITiB-
AL, 3a 10 BUCJIOBIIOEMO MOASKY.

Nostoc sp. — HETOKCHYHA IPYHTOBA I[laHOOAKTEPis, BiJOMa CBO-
iMU TIO3UTUBHUMU BIACTUBOCTAMHU. B YKpaiHi KynbTypasibHy piiuHy
Ta OioMacy 1€l BOJOPOCTI BUKOPUCTOBYIOTh Y CKJIa/ll CTUMYJISITOPIB
POCTY /17151 POCIIMH.

KynbTuByBaHHS 1iaHOOAKTEpii 3A1MCHIOBAIM HA >KUBUIBHOMY
cepenoButn BG-11 3a 16-roguaHOr0 poTomepiony Ta 3a BUXIIHOL
temneparypu 24 + 2 °C. KoxHOro JHS IIOTOJAWHHO BUMIPIOBAJIH MO-
Ka3HUKHA TEMIEpaTypu Ta KUCIOTHOCTI MOpTaTMBHUM pH-meTpom.
Kpim Toro, kokHO1 TpeThOi 100U CHEKTPO(POTOMETPUYHO BUMIPIO-
BaJIM T'YCTUHY KYJIbTYpH 3a JOBXUHH XBHIIL 750 HM.

Binznaueno He3HauHi konuBaHHS pH KynbTHBaLIHOTO cepeno-
BUINA Y Mexax 7,2—7,8 He3aIeXHO BiJ] TUILY OCBITJICHHS Y PI3HUX Ba-
pianTax ¢otobiopeakTopa. Omke, Monudikalis JKepeaa CBITIa He
MPU3BOIMIIA JIO SIKICHUX 3MIH JKMBHJIBHOTO CEPEIOBHUIIA 1 HE BILIN-
Baja Ha 3Minu pH.

CrocTepirajiocsi KOJIMBaHHS TEMIIEPATypU BIIPOJOBXK (hoTomepi-
ony Big 23 °C nmo 27 °C. Bingsznaueno, mo Moaudikaiis mxepena
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CBITJIa 3axuIliasa ioro Bix neperpiBy. TemnepaTypa 3a IUX yMOB IiJ
Yyac BUPOIIyBaHHS IiaHOOaKTepii He migHiManacs Buie 3a 25 °C.

Boanowac Bi3Hau€HO KOJIMBAaHHS TEMIIEPATypy B MEXaX ONTH-
MyMy, 10 cTaHOBUTH 25 + 2 °C. ¥V npo0i, 1110 He MICTHUJIA CBITIOMO-
TQIKyBaIbHOI TUIIBKH, CIIOCTEpIraau OuIbIne KOJIMBAaHHS TeMIlepa-
TypH, BUKJIMKaHE HarpiBaHHSIM IHTEIPOBAHOTO JPKEpesa CBITIa Mif
gac po6otu. B mpobi 3 BUKOpUCTaHHIM MOAM(IKOBAHOTO JKeperna
CBITJIa BII3HAYMIIU MEHIII TTIeperay TeMIIepaTypH.

Omxe, Moaudikallis OCBITIIOBAIBHOTO eJieMeHTa (oTobiopeak-
Topa 3abe3nevye oro cTabiibHy poOOTY, T03BOJISIE YHUKHYTH Tepe-
I'pIBY KYJITYPH Ta HE IPU3BOIUTH /10 HErATUBHUX SIKICHUX 3MIH XKH-
BUJIBHOTO cepenoBuiia. Llei MO3UTUBHUYN BIUIMB I1HIYKY€E IiJABH-
HICHHSI POCTOBOI aKTUBHOCTI Nostoc Sp., 0 TPOSIBISIETHCS Y 3011b-
HIEHHI T'YCTUHU KYJIbTYpH Ta 1i 3a0apBIICHHS.

VJIK 631.4

BIOTEXHOJIOT'I B CLLIbCbKOMY I'OCIIOJAPCTBI
YKPAIHHA

B. 10. I'pom

Inemumym aepoexonocii' i npupoooxopucmysanns HAAH
eyn. Memponoziuna, 12; m. Kuie, 03143, Ykpaina
e-mail: vadimgrom@ukr.net

biotexHonOrIs — 11€ CYKYIHICTh IPOMHUCIIOBUX METOJIB, 5IK1 3a-
CTOCOBYIOTbH JUIsl BUPOOHMIITBA PI3HUX PEYOBUH 13 BUKOPHUCTAHHAM
KUBUX OPraHi3MiB, 010JIOTTYHUX MporeciB uu siBuml. Cam TepMiH
«Oiorexnonorisi» 3’sBuBcs B 70-x pokax XX cr. (6i0c — XKUTTS,
TEXHOC — MHUCTEITBO, MAWCTEPHICTh, JIOTOC — CJIOBO, BUCHHST ), XOUa
010TeXHOJIOTIYH1 TPUHIIMITH JIFOIMHA pO3poduiia yKe JaBHO — BUKO-
PUCTAaHHS KUTTEAISTIBHOCTI MIKPOOPTaHI3MIB ISl BUITIKAHHS XJ1i0a,
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BUTOTOBJICHHSI CUPY Ta IHIIMX MOJIOYHHMX MPOAYKTIB, BUHOPOOCTBA,
MTUBOBAPIHHS.

3 AaBHIX YaciB JIIOJUHA BUKOPUCTOBYBaIa O10TE€XHOJIOTIYH1 ITPO-
1ecH y XJi0oneyeHHl, rOTyBaHHI KUCJIOMOJIOYHUX MPOJYKTIB, y BHU-
HOpoOCTBI TOmO. Ane nuie 3aBasaku podoram Jlyi [lactepa (cepe-
quHa XIX CTONITTS), 110 AOBEH 3B’ 130K MPOIECIB ITyMYBaHHS 3 JTi-
STBHICTIO MIKPOOPTaHi3MiB, TpaJulliiiHa O10TEXHOJIOTIS ofepraja
HayKOBY OCHOBY.

TepMiH «OI0TEXHOJIOTISH BHEpILE BUKOPHCTAB YTOPCHKUN BUe-
nuit Kapn Epexun y 1919 p. st no3HaueHHs npouecis, y sSIKUX MPo-
QYKTH OTPUMYIOTH 3a JIOTIOMOTOIO KMBHUX OpraHiaMiB. bymyuu no-
CHUTb JIaBHBOIO TaJTy3310 BUPOOHHIITBA, O10TEXHOJIOT1s CbOrOIHI — L€
yJIbTpacy4yacHHi eTall HayKOBO-TEXHIYHOTO IIPOrpecy B cucreMi Oio-
JIOT1YHUX HAYK.

VYNpo10BkK OCTAHHBOTO JECATHIIITTS CBITOBUM PO3BUTOK HAyKH
JNEMOHCTPYE CTIMKY TEHIEHLIIO 10 MOUIMPEHHS 3aCTOCYBaHHsS 010-
TEXHOJIOT1 — MOTYXHOI'0 IHHOBAaLIITHOr O IHCTPYMEHTY, B IKOMY BU-
KOPHCTOBYIOTBHCSI MOJIEKYJISIPHO-010JIOTTYHI ¥ Hacammepes MOJIEKY-
JSPHO-TEHETUYHI Tporiecu. BueHi 3asBisiioTh HaBITh MPO TaK 3BaHY
«010TEXHOJIOTIUHY PEBOJIIOIIIIOY, SIKa BXKE B CEPEIHHOCTPOKOBIH Mep-
CIEKTHUBI BU3HAUaTUME MalOyTHE JII0/ICTBA IPAKTHYHO B YCIX cepax
xuTTs. Jlenani Oulblie 3acTOCYBaHHS METOAU OIOTEXHOJIOTI 3HAXO-
JITh Y CUIBCBKOMY T'OCIIOJJAPCTBI.

bioTexHOMOTYHI TPOIECH BPaxoBYIOTh MiJl 4Yac po3poOIeHHS
010JIOrTYHUX METO/IiB OOPOTHOM 31 IIKITHUKAMH B CUTCHKOMY TOCITO-
JAPCTBI, a TAKOXK 13 TAPa3UTUYHUMU 1 KPOBOCHCHUMH BUAaMu. Buko-
PUCTOBYIOYHM IITAMU NIEBHUX BUJIIB MiKpOOpraHi3MiB (O6akTepiil, rpu-
0iB), BUTOTOBJISIIOTH TIPETApaTH, AKi €(PEeKTUBHO 3HUKYIOTh YHCEIIb-
HICTh HIKI[UIMBUX BUIB, HE 3a0pyAHIOIOYM JOBKULIS TOKCUYHHUMH
CHOJYKaMH.

3aBasgku O10TEXHOJOTIYHMM NPOAyKTaM (QepMepu MOXKYTh
3MEHIINTHU KUTbKICTh MECTULIUIIB Ta TepOiMIiB, a MailOyTHI MpoIy-
KT Ol0TEXHOJIOTii MOBHHHI MPUHECTHU I OUIbINe mepeBar. 3MeH-
IIEHHS TECTHIUIAHOTO 1 repOIlMIHOTO HAaBaHTAXKECHHS O3HAYAE
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MEHIINIA PU3UK TOKCUYHOTO 3a0pyTHEHHSI IPYHTIB Ta IPYHTOBUX BOJL.
Oxpim TOTO, TepOIMaAn, AKi 3aCTOCOBYIOTHCS B MOEIHAHHI 3 T€HE-
TUYHO MOJM(DIKOBAHMMU POCIMHAMH, YacTO € OUTbII OE3MeYHUMU
JUISL TOBKULIS, aHDK repOilyIy MoNepeHbOro MOKOJIHHS, Ha 3MIHY
SIKUM BOHU TIPUXO/ATH.

Kynbrypu, BuBeieHI MeToaMu Ol0IHXKEHEpii, TAKOXK BEIyTh J10
HIMPIIOTrO 3aCTOCYBaHHS 0€3BiBaIbHOT 0OPOOKH IPYHTY, IO B KiH-
[IEBOMY IIJICYMKY 3a0e3Meuye 3MEHIICHHS BTPAT POIOYOCTI IPYHTIB.
XBOpoOU poCINH, 30KpeMa TPUOKOBI Ta BIpyCHI, MOXKYTh 3HUILIUTH
BpOXKail Ta CyTTEBO 3HU3UTH SIKICTh Mpoaykuii. [1lo6 3MeHmmTH exo-
HOMIYHI BTpaTu BiJ XBOpOO, epMepu MycCsTh 30UIbIIYBATH IO
JUTsl OTPUMaHHSI TOTPiOHOTO Bpokaro. Take 30UIBIICHHS ITOCIBHOT
IO, MTaJbHOTO, BOJIU Ta TOOpHBA, 3yMOBIIOIOTh BUTPATH, SIKi MO-
TiM Oy Iy Th BIIIKOJOBYBaTH MOKYIIIIL.

BbioTexHoorii HaIalOTh MOKJIUBICTh OTPUMYBATH COPTH, 3aXHU-
IICHI BiJl IEBHUX Pi3HOBUIB BipyciB. LIIIsixoM niepeHeceHHs YacTKu
JHK Big Bipycy A0 T€HETUYHOI CTPYKTypU POCIUHU AOCTIITHUKH
OTPUMYIOTh COPTH, Y SIKUX € IMYHITET /10 IEBHUX XBOPOO. 3axXUILECH]
BiZl XBOPOO COPTH HANAIOTh CLIBCHKOTOCTIONAPCHKI, EKOHOMIYHI TIe-
peBaru ¢gepmepam Ta He 3a0pyAHIOIOTh HABKOJIMIIHE CEPEIOBHIIE.
CulbChKOTOCTIOIAPCHKI BUPOOHUKH MAIOTh MOKIIMBICT BUPOIILYBaTH
OLTBIII BpoOXkai HA TiM K€ IUIOIII Ta 3MEHIITyBaTH BUTPATH PECYPCIB,
TaKuX sIK poboua cuia, A0OpHBa, MECTULMIU, HACIHHA Ta 00Jaj-
HaHHS.

3a0X04YeHHS 3aCTOCYBaHHS 0I0TEXHOJOT1H, 0COOIMBO — 610710~
TYHOTO BIHOBJICHHS 3€MEJIbHUX 1 BOAHHUX PECYPCiB, 00pOOKH BifX0-
JiB, OXOPOHH TPYHTIB, BITHOBJICHHS JIICY, JICOHACAKEHHSI, BITHOB-
JICHHSI 3eMeJIb JI03BOJIMTh 3aro0IrTH, MPU3YIHMHUTH 1 MOBEPHYTH Y
3BOPOTHOMY HAIPSIMKY MpoLEC Jerpajallii HABKOJIUIIHBOTO Cepeio-
BUIIIA.

Omxe, G10TEXHOJIOT1 CIIPOMOXKH1 JOMTOMOT'TH JIFOJICTBY PO3B’si3a-
TH JIeSIKI MUTAHHS HOTo PO3BUTKY (TIpoOIeMH 3710pOB’ s, XapuyBaHHS
Ta iH.). BogHoyac HEOOXigHO BpaxoByBaTH, II0 HEKOHTPOJIHOBAHE
MOIIMPEHHSI TeHHO-IH)KEHEPHUX JKUBUX OPTaHi3MIB 1 TMPOIYKTIB
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MO’K€ MOPYHIMTH Ol0JOTIUYHUN OanaHc y MPUPOAl i BUKIMKATH 3a-
Ipo3y 30POB’ IO JIOAUHHU.

VK 581.1:632.9:633.1

BILJIMB NEPEANIOCIBHOI OBPOBKU HACIHHS
HAHOLOUTPATAMMU TA IHIIUX 3AXOJIB HA
MNPOJAYKTUBHICTH 1 )KUPHOKHUCJIOTHUM CKJIAJ
HACIHHA ITINEHAUII

I. b. I'yasieBa

Inemumym mixpobionoeaii' i ipyconoecii im. /. K. 3abonommnoeo
HAH Vxpainu

eyn. Akademira 3abonommuoeo, 154; m. Kuis, 03143, Vkpaina
e-mail: ab_k@ukr.net

[Tirenus 3a BIICOTKOM MOCIBHUX IUIONI 1 BUKOPUCTAHHSIM Y
PI3HUX MPOMUCIOBHUX Taly3sX € OJHIEI0 13 HAMOUIbII MOIIMPEHUX
KYJIBTYp y CBITL. BomHOYac 3aXuCT MOCIBIB Bi XBOPOO 1 MIKITHUKIB €
BYXJIMBHM JII OTPUMaHHSI BUCOKHMX BpOXKaiB sikicHOTO 3epHa. [IpoTe
3Ha4YHa XIMi3allis 3aXOliB 3aXHCTy POCIWH MpU3BeNa OO0 Oararbox
HEraTUBHUX HACHIJKIB JUIs JOBKULISA. Y 3B’s3Ky 13 UM Oararo jgoc-
JIHUKIB MPUIUISIOTE yBary po3poOili albTepHATHBHUX 3aXOJiB 3a-
XHCTY POCJHMH i3 3aCTOCYBAaHHSIM HaHOMAaTepialiB i HAHOTEXHOJOTIH
Ta TIOEAHAHHS iX 3 eJiciTopamu pi3Horo noxomkenns (Seqghon, 2014;
Liu, Lal, 2015; Duhan et al., 2017). [lepeBaroto 3acTocyBaHHS HAHO-
YaCcTOK Ta IXHIX MOXIAHUX Y POCIMHHMUITBI € HE JIMIIE IXHIH aHTH-
MIKpOOHUH e(eKT, a i MO3UTUBHUHN BILJIMB HA MPOAYKTUBHICTh KYIIb-
TypHUX pociuH. [loerHaHHS 3aCTOCYBAHHS JESKMX HAHOLMTPATIB 1
KOMIUIEKCY TPYHTOBHX IETIONIO30JITHYHHUX 1 TETEPOTPOPHUX MIKpO-
opranizmis (0ionpemnapar (bII) Exkctpakon), 1o cripusitoTh 0310pOB-
JICHHIO TPYHTY, 3/1aTHE CTBOPIOBATH KOMIUIEKCHHM €(eKT K Ha ypo-
JKalHICTh MOCIBIB, TaK 1 Ha CTaH IpyHTOBOro MikpoOiomy (I'ymnseBa,
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2019). Otxe, NOCHIPKEHHS BIUIMBY 3aCTOCYBAHHS HAHOYAaCTOK Ta
TXHIX MOXIAHUX Ha MPOAYKTUBHICTH Ta AKICHI MOKa3HUKH 3€pHA POC-
JIMH MIIEHUII Ma€e HeaOusike 3HaueHHs. ToMy METOr0 Hamoi po6oTu
OyJ10 TOCHIHKEHHS BIUTMBY MEPEANoCiBHOI 0OpOOKH MIIEHUITI HAHO-
HUTpaTaMH Ha TPOIYKTHBHICTH 1 KUPHOKHUCIOTHUM CKJIAJ HACIHHS
MIIEHUL.

Jocninn npoBomunu Ha 0asi gocmigaux ainsaok IMB HAHY.
[Tnoma nocnignoi ninsHk — 50 M2, POCIMHU 03UMOSIPOT MINEHUII]
copTy 3UMOsIpKa BHCIBaJIM BOCEHU y TPUPA30Bii TOBTOPIOBAHOCTI 32
TaKOI0 CXeMOI0: | — KOHTpOJIb (IHTAaKTHI POCIMHM); 2 — II. 0. HAHO-
uutparamu | + BII Exctpakon; 3 — Se + BII Exctpakon; 4 —
Ag-Cu + BII Exctpakon; 5 — BII Exctpakon. Y rpyHT qociimHuX
ninsHok nepexa mociBom BHocwin BIT Exctpakon (Ykpaina) Ttakoro
cknany: Sporocytophaga mixococcoides, Sorangium cellulosum,
Cellvibrio mixtus, Trihoderma viridae, Bacilus subtilis, B. shaericus,
B. megaterium, B. pumilus. J{na nepeanociBHoi 00poOKM HACIHHS 3a-
ctocoByBainu 0,75 % po3unHu Takux HaHOIUTPaTiB: Ag-Cu (KOHIICH-
Tpalliss HAHOYACTOK Y BUX1THOMY po3uuHi 250 mr/i), | (koHLIeHTpaIis
HAHOYACTOK y BHUXigHOMY po3umHi 150-200 mr/m), Se (BMicT —
100 mr/n) (TOB «Hanomarepianu i HaHOTEXHOJIOTI», YKpaina). Bu-
3HAUEHHS KUPHOKHCIOTHOTO CKJIaly HACIHHS 31HCHIOBAIM METOAOM
KHcIOoTHOTO Tiponidy (Miquel, Browse, 1992). Anani3 cknany xxup-
HUX KUCJIOT POBEJCHO 32 BUKOPUCTAHHS XPOMATO-MaC-CIIEKTPOMET-
puunoi cuctemu Agilent 6890N/5973 inert (IMB HAHY).

Hamumu ocnipkeHHsIMHA 1TO0Ka3aHO 3pOCTaHHS 3€PHOBOI Mpo-
JTYKTUBHOCTI O3UMOI MIIEHUII 3uMosipka Ha BapiaHTi BHeceHHs bl
Exctpakon 6e3 o0poOku HaciHus Ha 8,4 %, Ha Bapianti Ag-Cu +
BIl ExctpakoH MpoayKTHUBHICTH Oyia Ha pPiBHI KOHTPOJIO, a Ha 2
1 3-My BapiaHTax — 3MeHmIyBajiacs. [IpoTe Takuii MOKa3HHUK SKOCTI
sk maca 1000 3epanH 3poctana Ha Bapiantax Ag-Cu + BII Exctpakon
Ha 11,7 % 1 3a BHecenns Excrpakony 6e3 o0pobku — Ha 7,9 %. 3a
nepeanociBHoi 00poOku HaHouuTtparamu | + BIT Exctpakon meit mo-
Ka3HUK OyB Ha piBHI KOHTpOJtO, a Ha BapiaHTi Se + BII Exctpakon
3HmkyBaBcss Ha 11,5 %. JlochmimkeHHs KUPHOKUCIOTHOTO CKJIamy
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3epHa MUICHUI[l MO0Ka3aJ10 30UIbIIEHHS BMICTY SIK HAaCHYEHUX, TaK
1 HEHACHYECHUX >KUPHUX KHUCIOT MPOTH KOHTPOIIO Ha BapiaHTax
I + BIT Exctpaxon i 3a BHecenHs: Exctpakony 6e3 06poOku. B 3epHi
IHIIMX JBOX BapiaHTIB BMICT KUPHUX KHUCIOT 3HWXKYBaBcs. OTKe,
BHECEHHS y IPYHT KOHCOPILYyMY MIKPOOPIaHI3MIB CHIPHUSUIO 301Ib-
HICHHIO SKICHUX 1 KUTbKICHUX TOKAa3HUKIB YPOKAHHOCTI, a y MOEN-
HaHHI 3 MepeanociBHo0 00podkoro HaHouuTparamu Ag-Cu i I mo-
JIMIITYBaI0 OKPEMi MOKa3HUKH MPOTYKTHBHOCTI, IK-0T Macy 1000 3e-
pEH 1 CIIBBIIHOIIEHHS BMICTy HACHYEHHMX 1 HEHACHUYEHUX XUPHUX
KHCJIOT B HACIHHI ITIIIEHUII].

Y]IK 636/60:658

PUHOK CLLIbCBKOTOCHOJAPCHKHX
BIOTEXHOJIOI'TI

IO. M. €Bcradiesa, B. 1. bByukoBcbka

3aknao euwoi oceimu «I100inbcoKull OepicasHuil yHisepcumemy
eyn. lllesuenka, 12; m. Kam aneyw-Ilodinvcoxuu, 32316, Yrpa-
ina

e-mail: pp.nika22@ukr.net

CinbChKe TOCTIOAAPCTBO 3aBXKAU OYJI0 1 3aJUIIAE€THCS OJHUM 13
HAWBaXJIMBIIINX CEKTOPIB CBITOBOI €KOHOMIKM. 3a OCTaHHI POKH
3 PO3BUTKOM TEXHOJIOT1H, raimy3p 3a3Hajia CyTTeBUX 3MiH. Tak, IHHO-
Ballil JOMOMOTJIM MiJBUIIMTH BPOKAMHICTh, 3SMEHIIUTH KUTBKICTh Bi-
JIXOMIB 1 MOKPAIIUTH €KOJOTIUHICTh BUpOIIyBaHHS. IcTopis OioTex-
HOJIOT'1H 1oYasacs TUCAY1 POKIB TOMY, I11€ KOJIH JIFO]I1 HaBUMUIIUCS BU-
KOPHUCTOBYBAaTH OIlOJOTIYHI TpOIECH OpOMAIHHS Ui BHUPOOHMIITBA
XJ110a, KBalIEHHsI KAITyCTH, aJIKOTOJIIO Ta CUPY. A 3 4aCOM BOHH TaKOXK
MoYajy 3MIHIOBaTH T€HETUYHUHN CKJIaJl OJIOMAIIHEHUX POCIIUH 1 TBa-
PUH MUISXOM CeJIEKI[IHHOro po3BeacHHS. ChOrojHI IIi METOaU
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BUWIUTM HAa HOBUHU PiBEHb Ta JIOTIOMAraloTh Cy4aCHUM arpapisiM BH-
pOILIYBaTH CTiHK1 10 MPUPOIHUX YMOB ypOrKai.

PuHOK citbChKOTOCTIONAPCHKUX 010TEXHOJIOT1H — 11€ Taty3b, 10
IIBUJIKO PO3BUBAETHCA. Y Hil 3aCTOCOBYIOTH MPUHIIUIIN T€HETUKH Ta
010TeXHOJIOTI JUIsl MiJIBUILEHHS NPOJAYKTUBHOCTI CUILCHKOTO TOCIO-
JapcTBa Ta MPOAOBOJIbYOI Oe3neku. Ll iHHOBaIiiiHA ramy3bp Mae
YHCJICHHI YHIKaJIbHI 3aCTOCYBaHHS, 30KpeMa reHeTUYHY MoAudika-
IO CUTBCHKOTOCIIOAAPCHKUX KYIBTYpP, PO3POOKY HOBUX 1 BIOCKOHA-
JIeHUX JT00pUB, pillieHHs A1 O0POTHOU 31 MIKITHUKAMH Ta TIEPEIOB1
METOM CEeJIEeKIil s MiIBUIIEHHS BPOXKAMHOCTI Ta Xap4yoBOi IIHHO-
cti. JloBeaeHO, 110 BUKOPUCTAHHS O10TEXHOJIOTII B CUILCHKOMY TOC-
MOJIAPCTBI 3MEHIIY€ BUKOPUCTAHHS IIKIUIMBUX MECTUIMIIB 1 rep-
OILMIIB, @ TAKOX MiJBUILY€E BPOKAWHICTD 1 MOKpAIIYE SKICTh MPO-
JYKIIii.

KonTponboBane cilbChKe IOCIOAAPCTBO € YYJOBUM CIIOCOOOM
BHPOIIYBAaTH POCIUHU B MICIISIX, JI€ 116 HEMOXJIMBO 3pOOUTH Yy BiJK-
puToMy IpyHTI. B ychboMy CBIT1 CBIX1 IPOyKTH YaCTO IMIOPTYIOTHCS
3 IHIMX PETioHIB, 0COOJMBO, SKIIO MOBA PO MiCTa Ta KpaiHu 3 KO-
POTKMMHU TEITUMHU ce30HamMu. Hampuknan, Oubiicts (QpykTiB Ta
oBouiB Ha puHkHu CIIIA npuBo3sTe 3 Mekcuku ta IliBnennoi Ame-
puku. BogHoyac HayKOBII MpaloOTh HAaJA TUM, 00 BUPOIILYBATH
CBiXY 3eJIeHb MOYXHA OyJI0 LiHit pik He muie y Heio-Mopky a6o Ku-
€Bl, a HaBiTh y myctessix Adpuxu. | e crae MOXIMBUM 3aBISIKU
3eMJIepOOCTBY BCepeIMHI MPUMIIIEHb Y KOHTPOJIbOBAHUX YMOBAX.

TexHouorii 3 BHYTPIIIHHOTO 3eMJIEPOOCTBA y MEPCIEKTUBI MO-
’KYTb TOIIOMOI'TH HAarolyBaT! HACEJICHHS IUIaHETH, siKe 10 2050 poky
MOXe 3pocTH JIo Maike 10 mupy Jiroeit. BogHodvac 111 iHHOBAIIIS HE
JIUIIIE CTIpUsi€ EKOHOMII pecypciB, ajie i IeMOKpaTH3ye rainysb. Temnep
dbepmMepcTBOM MOXKYTh 3aiiMaTHCS BC1 0XO4i, HABITh SKIIO BOHU HE
MaloTh BJIACHUX JIUISHOK 13 3eMJIEIO.

Awmepukancbka kommnanisa Freight Farms O6yaye dbepmu y Tpanc-
MOPTHUX KOHTEHHEpax — JyIs KIIEHTIB, SIK1 XOUyTh HarolyBaTH CBi-
KUMHU OBOYAMH Ta PpyKTaMH HEBEJIMKY rpoMay abo >k BECTH BJlac-
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HUN arpoOi3Hec. Y KOHTEHHEpi PO3MIIIEHO BEPTUKAJIbHI PSAIH IO-
JUIb, a CaMe MPUMILIEHHS OCHAIIEHE CIEI[IaIbHUMH TaTYNKaMHU, 10
KOHTPOJIIOIOTh TEMIIepaTypy, BOJIOTICTb, OCBITIIEHHA TomIo. Kepy-
BaTH BCI€I0 CHCTEMOIO MOYKHA Yepe3 KOMIT IoTep abo TesedoH.

Tpaktopu, 110 MepecyBalOThCA MOISIMA 03 BOJIS; CYITyTHUKH,
AK1 IEpeatoTh iH(OpMAILiIo PO CTaH BPOXKAIO; NATYUKH, K1 IIOXBH-
JUHU 30MparoTh JaHl PO CTAH IPYHTY Ta HABKOJUIIHHOI'O IOBIT-
Psl — TaKkuil OMUC CydaCHUX TEXHOJIOTIH, K1 CbOTOJIHI JOOMArarTh
arpapisiM, Mir OM 31aBaTUCS HAyKOBOIO (DAaHTACTUKOIO Ui JIIOJCH
pokiB 50 Tomy. IIpore choroani 1i iHHOBAIl 00’ €HAH] Y MOHATTS
«TOYHE 3eMJIEPOOCTBO», 1 caMe BOHHM JIO3BOJISIOTH (hepMepaMm B
yCbOMY CBIT1 BUPOILlyBaTH OLIbIlE DKI Ta BOJAHOYAC NMPHUCTOCOBYBA-
THUCS JI0 3MIH KJIIMaTy.

Precision agriculture abo TouHe 3eMiIepOOCTBO — 1€ IHHOBAITIi-
HUH MiIXiA 10 CUTbCHKOTO rOCTIOAAPCTBA, SKUIl BUKOPUCTOBYE TEXHO-
Jorii u1st onTUMi3anii BUPOILYyBaHHS CUIbCHKOIOCIIOAPCHKUX KYJIb-
Typ, a came Big Data-anani3, loT-nmatunku, RTK Ta iHOI1 iHCTpY™Me-
HTH JUIsl MOHITOPUHTY TOCIBIB i yXBaJICeHHS PIillIeHb Ha OCHOBI JJAHUX
y peajbHOMY Haci.

Po3BUTOK TOYHOTO 3eMIIEpOOCTBA € HACTUILKH PEBOJIIOLIHHUM
JUIS TaTy3i, IO 332 3HAYEHHSM HOTr0 MOPIBHIOIOTH 3 BUHAXOIOM TUTyTa
y cepeauni 1800-x pokiB. Tak, mocmimkenns Association of Equip-
ment Manufacturers 3a 2021 pix y CILIA noxa3aino, 1110 3aBIsSKH I1iid
iHHOBaIi (hepmepu 30UTbIIMIN Bpoxkal Ha 4 %, 3SMEHILIIA BUKOPHU-
ctanHs 106puB Ha 7 % 1 repOiuaiB Ha 9 %, CKOPOTUIIN BUTpATy Ma-
nuBa Ha 6 % 1Boau Ha 4 %. OYiKy€eThCs, IO 111 MOKa3HUKH JIUIIE 3pO-
CTaTUMYTb.

biotexnomnoris cnpusia 10 po3poOili HOBUX 1 BJOCKOHAJIEHUX
CLIbCHKOTOCTIOIAPCHKUX MPOAYKTiB. Hanpukian, 6ionecTuiumaiB, ki
BUTOTOBJISIIOTH 32 JIONOMOTOIO MPUPOJAHHUX OPraHi3MiB, TaKHUX SK
OaxTepii, Tpubu un pocnuHu. Taka po3poOka gormomarae OOpPOTUCS
31 IIKIAHUKaMHU Oe3 HEeraTMBHOIO BIUIMBY TPaAMLINHMX XIMIYHHX
MECTUIIM/IIB HA HABKOJIMIITHE cepeoBUIlle. BOHU Takox Oe3nedHini
s pepmepiB Ta TBApUH.
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Came iHHOBAIIT Y TaiTy31 O10TEXHOJIOTIH € OJTHUM 13 KIIOUOBUX
IHCTPYMEHTIB JUIsi 60pOTHOM 31 3MIHOIO KJIIMaTy, a caMe aHOMaJlb-
HUMH TIOCYXaMH Ta MOBEHAMU. HayKoBIlI HaMaraloTbCsi CTBOPUTH
CUTbCHKOTOCTIONIAPCHKI KYJBTYPH, SIKI MOXKYTh Kpalle MPOTUCTOSTH
TPUBAJIMM HECTaOUIbHUM yMOBaM HaBKOJIMIIHBOTO cepeloBUIIA. 30-
KpeMa, uepes Ii1o0anbHy IpOoI0BOJIbYY KPU3Y, SKa MOTIPIIMIIACS de-
pe3 pocilicbKO-yKpaiHChbKY BIiliHYy, arpapii TakoX HparHyTh 301Ib-
[IMTU TTOXKUBHICTH POCIIMH Ta 3pOOUTH IXHE BUPOIYBAHHS JICTIIHM.
Lle y MaiitOyTHbOMY J103BOJIUTH MPOTOAYBATH OLIBIIE JIIOICH.

[liBHiyHa AMepurKa € HAMOUTBIIMM PUHKOM ISl CLTBCHKOTOCTIO-
JapchKoi O10TeXHOJIOrT, 32 Heto HayTe €Bpona Ta Asiarcbko-Tuxo-
OKEaHCHKUI PETiOH.

J10 KJTI0OYOBUX TPaBIIIB HA PHHKY CLIBCHKOTOCTIOIAPCHKUX OioTe-
XHOJIOT1H Hanexxath Monsanto Company, Syngenta AG, DowDuPont
Inc., Bayer AG, BASF SE Ta 6arato iHmmx ¢ipm.

Po3Mip CBITOBOTO pHHKY CUTBCHKOTOCIIONAPCHKOT 010TEXHOOT 1
y 2022 poui cranoBuB 32,1 munbsipau nonapis CHIA, a go 2032 poky
3a MPOTHO3aMU BiH jaocsirHe 77,4 munbspai gonapis CIHA, 3pocta-
o4 mopivao Ha 9,4 %
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Priming plant seeds with bacteria is a technique used in agricul-
ture to promote plant growth, increase productivity, and enhance plant
health and ability to resist harsh environments like drought (Eid et al.,
2021). The process involves coating the seeds with beneficial bacteria
that can enhance the plant’s natural defense mechanisms and nutrient
uptake. Studies have shown that priming seeds with bacteria can im-
prove seed germination, growth rate, and overall crop yield. Bacteria
commonly used for this purpose include Rhizobium, Azospirillum and
Bacillus (Ek-Ramos et al., 2019). Moreover, screening of bacterial
promising species and communities with plant growth-promoting
abilities is an important task for agrobiotechnologists. The benefits of
priming seeds with bacteria are numerous, including reducing use of
chemical fertilizers and pesticides, enhancing soil health, and promo-
ting sustainable agriculture practices (Riaz et al., 2020). This tech-
nique is also cost-effective and easy to implement, making it a viable
option for farmers worldwide.

The aim of this study was to estimate the effect of winter wheat
seeds priming with endophytic bacteria described as plant growth-
promoting.
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Two varieties of winter wheat (7riticum aestivum L.), Smug-
lyanka and Podolyanka, produced by the Institute of Plant Physiology
and Genetics (National Academy of Science of Ukraine) and the
V. M. Remeslo Mironovka Institute of Wheat (Ukrainian Academy
of Agrarian Sciences) were used to test seeds germination and plant
development in both in vitro and pot experiments. Bacterial species
used in the study belong to genera Pseudomonas, Achromobacter, En-
sifer, Hafnia and Rahnella. Morphometric plant indexes (biomass
weight, plants height, roots length) were tested on 30-day old plants
cultivated in climate chamber.

Pseudomonas species mostly affected plant height in both varie-
ties. The height was increased in 13,8 = 1,2 %. Besides, increased
thickness of the stem and pubescence of the roots were observed.
However, there was no statistically significant difference between
control and plants obtained from primed seeds in other treatments.

Pseudomonas species applied for seeds priming increased winter
wheat plants height and could be considered as plant growth stimula-
ting agent.
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HIABIP CKJIALY XKUBHJIBHOI'O CEPEJJOBHIIA TA
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Mikpominietn pony Irichoderma mHMpOKO BUKOPUCTOBYIOTh-
Csl A1l KOHTPOJIIO 32 XBOPOOAMHU POCIIMH, CHPUSIOTh MOKPAIIEHHIO
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iXHBOT'O POCTY, MIIBUIICHHIO €()EKTUBHOCTI BUKOPUCTAHHS MOKUB-
HUX PEYOBUH, 3MIIHIOIOThH CTIHKICTh POCIIHMH 1 3MEHIIYIOTh arpoximi-
yHe 3a0pyaHeHHs. Trichoderma — 6e3neununii, He1OpPOTUi Ta edek-
TUBHUHM 3aci0 OIOKOHTpOMIO Juia pi3HUX KynbTyp (Xin Yao et al,
2023).

Mertoro Hamoi po6oTH OyJI0 TOCIIANTH BIUIUB CKJIAJY XKUBHIIb-
HOT'O CEpe/loBMIIA Ta YMOB KyJIbTHBYBaHHsS Ha BUX1I Olomacu Ta
¢byHricTaTHYHy aKTUBHICTH HOBOTO mtamy I1richoderma longibra-
chiatum KMB-F-17.

s TTUOMHHOTO KYyJBTUBYBAHHS TPUXOJIEPMH BUKOPHCTOBY-
BasM Monu(ikoBaHe cepepoBuiie Yameka, B IKOMy caxaposy Ta Ha-
Tpii a30THOKHCIMK 3aMiHIOBaidM Ha pi3Hi Hitporen- ta KapOGon-
BMICHI cnionyku. Sk mpxepeno KapOoHy BUKOPHUCTOBYBAIH TIIIOKO3Y,
bpyKTO3y, ManbTO3y, TIIIEPUH, 3€JIeHy MaTOKy Ta KYyKYpyA3sSHHUI
eKCTpaKT y KoHIeHTpallii 2 %, a sk mpxepeno Hirporeny — aBroizar
JIPDKIKIB, KYKYPYI3SHUN €KCTPaKT, Kajlii a30THOKHUCIUHN, aMOHIH
CIpYaHOKHUCIINNA, aMOHIN XJIOPUCTHI, aMOHIA a30THOKUCIUH, L-riy-
TaMIHOBY KHCJIOTY, apriHiH COJSTHOKMCIUM y koHueHtpauii 0,5 %.
BrnuB mxepen KuBIEHHS Ha picT rpuba OIIHIOBAJIM 332 BUXOJIOM
cyxoi 610Macu BaroBUM METOJIOM.

@OyHricTaTUuHy AKTUBHICTh (UIBTPATIB BH3HAYAIM METOA0M
arapoBux OJIOKIB, SIK TE€CT-KYyJbTYpy BHUKOPHCTOBYBaNU Fusarium
culmorum IMB-F-50716. ®inbTpaTd KyJAbTypaJbHUX PIIUH MICIS
BUPOLIYBaHHS TPUXOAECPMH Y CEPEIOBHILNAX 3 PI3HUM CKJIAJOM Yy
KUTBKOCTI 5 % A0/MaBanu JI0 arapu30BaHOro cepepoBuia Yareka, Ha
MTOBEPXHIO SIKOTO IMOMIIaJIA OJIOK 13 MiletieM rpuda-napasura. Bu-
3HAYaJM BIZICOTOK 1HTIOYBaHHS POCTY (piTONATOr€Ha BIITHOCHO KOHT-
podto (cepenouiie 6e3 hinpTpaTy) Ha 6-TY 100Y.

Jnig BU3HaUYeHHS BIUIMBY MoYaTkoBoro pH Ha pict rpuba BHUKO-
puctoByBasu 3HaueHHs pH Bix 3,5 no 7,0, siki BCTaHOBIIOBAJIN 32 J10-
nmomororo pH-metpa/ionomepa PH130-K. [aTeHCcHBHICTE pOo3urHHO-
CTI KHCHIO B CEpEeJIOBHUIII BU3HaYaIH CylbdiTHUM MeToqoM (16,5; 4,5
ta 3,0 mmouib Oy/11 3a TOTUHY ).
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Haii0inbmr cpusTIMBUMU JJI HAKOIMMMYEHHS OioMacH JOCHia-
’KYBAHOI'0 HITaMy BHMSIBUJIMCSI OpraHiuHi Jukepena Hitporeny: kyky-
pym3sHuit ekctpakt (3,7 £ 0,3 r/n) Ta ApixkIKOBUE aBroiizar (6,5 +
+ 0,13 r/n). HaitOunpm copusTAMBUME JUIsl pOCTy Kepenamu Kap-
6ony — (pykrosa (5,3 £ 0,13 r/n), rminepun (4,6 + 1,5 r/n) Ta 3eneHa
natoka (4,5 = 1,0 r/x). @ynrictatnuna aktuBHICTb 1. longibrachia-
tum KMB-F-17 3anexana Bix mxepena Hitporeny Ta KapOony B ce-
pENlOBUIIl KyJIbTUBYBaHHSA. Bucokuil BiICOTOK I1HriIOyBaHHSI pOCTY
TECT-KYJbTYPH BUSBUBCS 32 BUKOPUCTAHHS 3€JI€HOI MaTOKu abo IIi-
uepuny sk mxepena Kapoony (63 % ta 52,8 %, BiANOBITHO) Ta KyKY-
PYI3SHOTO €KCTPaKTy, L-riTyTaMiHOBOT KMCJIOTH, IPIKHKOBOTO aBTO-
mizaty sk mxepena Hitporeny (57,9 %, 53,1 % ta 53 %, BianoBigHo).

BceranoBneno, mo st rIMOMHHOTO KyJIbTUBYBaHHS Tpuba
T. longibrachiatum KMB-F-17 y mnigiOpanoMy cepenoBulni Ha
OCHOBI 3€JICHO1 NMAaTOKU Ta KYKYPYI3SHOTO €KCTPAKTy JOIUILHO BH-
KOPHCTOBYBAaTH NO4YaTKOBe 3HaueHHA pH y miamaszoni 5,0-6,0, sxe
3a0e3nevyBano BUCOKui Buxin Oiomacu (4,3—4,4 1/1). [HTEHCUBHICTD
aeparii B mianasoni 3,0-16,5 mmons O2/11 3a TOgUHY NMPUOINU3HO OJI-
HAKOBO BIUIMBaja Ha Buxin Oiomacu 7. longibrachiatum KMB-F-17
(3,8-4,3 r/m).

OTxe, 3rigHO 3 pe3ybTaTaMu MPOBEACHHUX TOCIIKEHD 3eJIeHa
naToka sk jpkepeno KapOoHy Ta KyKypyA3siHHM €KCTPAKT K HKEPEIIO
Hirporeny 3a0e3neuyoTh BUCOKUI BUX11 6ioMacH Ta BUCOKY (PyHTi-
cTaTuyHy aKTUBHICTb 1. longibrachiatum KMB-F-17. Takox nouiib-
HO BUKOPHCTOBYBaTH movatkose 3HaueHHs pH Bix 5,0 1o 6,0.
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Applying sludge or sludge-derived components to soil can bene-
fit soil’s physical, chemical, and biological properties, promoting
crop growth (Sequi et al., 2000; Beck et al., 1996). Along with the
content of the organic component, the introduction of sewage sludge
into the soil is dangerous due to the introduction of pollutants. Pollu-
tants undergo various transformations and transfer processes: lea-
ching into groundwater, runoff, microbial change, absorption by
plants and evaporation, transfer of compounds into air and water, and
further introduction into the food chain.

The path of decay of organic compounds and the duration to
reach a negligible concentration in soils can strongly depend on aero-
bic conditions or anaerobic decomposition. The distribution of se-
wage sludge among different soil layers after application shows that
they accumulate in the upper soil layers due to binding with different
existing organic or mineral fractions. Their mobility and bioavailabi-
lity to plants and microorganisms can be influenced by several fac-
tors, among which soil pH is the most important (European Commis-
sion, 2002). Indicators of microbial activity cannot be used as the only
indicators of microbial response to pollution, as they do not reflect
changes in population structure. Most of the organic material is in the
form of both living and dead microorganisms, which provide a large
surface area (0.8—1.7 m? g'!) for the sorption of hydrophobic organic
residues, and it is in this fraction that most of the synthetic organic
compounds are found (Rogers, 1996).
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A decrease in soil pH in the range of pH 7 to pH 4 causes an
increase in Cd, Ni, and Zn absorption. The same effect is observed for
Cu but less pronounced. A decrease in pH does not affect the absorp-
tion of Pb and Cr. Application of sludge to soil with a pH below
5 should be avoided. Limiting values should refer to the bioavailable
fraction of metals in the ground rather than the total concentration.
However, the bioavailable fraction for all heavy metals is currently
undefined (European Commission, 2002).

The most common contaminants introduced into the soil from
sewage sludge are five main types of pathogens: bacteria, viruses,
fungi and yeasts, parasitic worms, and protozoa. Humans and animals
are sensitive to some microorganisms, which can cause numerous pa-
thologies, ranging from simple digestive disorders to fatal infections.
Therefore, it is necessary to observe hygienic principles during se-
wage sludge collection, transportation, processing, storage, and dis-
tribution. The population of the pathogenic agent decreases faster
when the silt spreads on the soil surface rather than during plowing
(European Commission, 2002; Bohm, 2000).

Taking into account the currently available knowledge about the
impact of the introduction of sewage sludge into the soil, it is known
that the transfer of organic compounds to water is low, microorga-
nisms adapt to changing conditions, and numerous organic com-
pounds quickly decompose in the soil; from the point of view of plant
protection, limit values do not seem necessary, since the transfer of
most organic compounds into the plant does not occur; restrictions
should focus on bioaccumulative compounds that are dispersed in
pastures, such as polychlorinated dibenzo-p-dioxins and dibenzofu-
rans and polychlorinated biphenyls; studies of organic pollutant levels
in sludge should be conducted at treatment plants, focusing on spe-
cific organic pollutants found in the wastewater catchment area of the
treatment plant.

Based on the description of the transport mechanisms of various
pollutants carried by sludge into the environment, the European Com-
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mission has developed a model for assessing their impact, which in-
cludes (European Commission, 2002):

— transport of pollutants in the soil (in particular, due to runoff
and leaching);

— transfer of contaminants to plants for comparison with limit
values in foodstuffs;

— accumulation of pollutants in the soil;

— time to reach the specified limit value of contaminants in the
ground.
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VYHacHigok cTpiMKOTO 3pOCTaHHS HaCEJICHHs TUIAHEeTH Ta oOMe-
YKEHOCTI TEPUTOPIH, TPUIATHUX IS BUPOIILYBaHHS CLIbCHKOTOCIIO-
JTApChbKUX KYJIbTYp, ICHy€ moTpeda B MOCTIHHOMY 301BIIEHH] MPO-
JQYKTHUBHOCTI arpoieHos3iB. HaifuacTimie 11e muTaHHS pO3B’SI3y€E€ThCA
HIISIXOM IHTEHCHUBHOTO 3aCTOCYBaHHS MiHepaibHUX 100puB. [Ipote
CTYIICHI 3aCBOEHHS POCIMHAMH /0401 pEYOBUHHU 3 TOOPUB HEBUCOKI:
azoTy — B Mexax 35-50 %, docdopy — 6muzpko 20 %, xamiro —
Bix 25 10 65 % 3anexno Bix tumy 1pyHty (Kopenskos, 1991; Vito-
usek et al., 1997; Tilman, 1998). Tomy nomryk HuisxiB MigBUILEHHS
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€(heKTUBHOCTI MiHEpaJIbHUX JOOPUB CTa€ fenani akTyaapHimumM. [lo-
BOJII PO3MOBCIOPKEHUM arpONpHUiiOMOM ChOTOJIHI CTa€ 3aCTOCYBaHHS
M0 MiHEpaJIbHOMY arpo@oHy MIKpOOHUX IpenapaTiB Ha OCHOBI arpo-
HOMIYHO KOPHUCHUX MIKPOOPTaHI3MiB.

OcTaHHIM yacoM 3’ sIBISE€THCA 1H(OpMAIList TPO MOKIIUBICTH Ha-
HECEHHS arpOHOMIYHO KOPUCHUX MIKpPOOPTaHi3MiB Ha TPaHyJIH MiHe-
panbHUX A00pUB. 3riTHO 3 OKPEMUMHU ITyOJIIKALISIMU, Y TaKUH CI10ci0
MO’KHA MIBUIIMTH €PEeKTUBHICTH TyKiB ([>kymanuszoBa Ta iH., 2018;
Ckpurika Ta iH., 2016; Ahmad et al., 2017). Y 3B’s13Ky 3 uM M# J10C-
TKyBa €EeKTUBHICTh MIHEPATbHUX JOOpPUB, 30araueHux MiKpo-
OpraHisaMamH, y BUPOIILyBaHHI KapTOILIi.

VY pochimKeHHSX BHUKOPHUCTAIM TONEPEeIHBO BHIUICHI HaMU
mraMm Bacillus sp. 102, i3omaT 37 Ta 13074T 513. 3a3HaueHi Mikpoopra-
HI3MU 00payu JUIsl TOCHIDKeHb, OCKUTBKH BOHHM XapaKTE€PHU3YIOThCS
3HAYHOIO KUIBKICTIO KOPUCHUX JIJISI KYJIBTYPHHUX POCIUH BIACTHBOC-
TE: pO3UMHAIOTH MiHEpasbHi (ochaTu, MPOIyKyIOTh (PITOrOPMOHN
Ta TPOSIBISIIOTH LIETFOJI030ITUYHI BIIACTUBOCTI.

Hocaimxenns npooaunu y 2023 p. B ymMoBax IpiOHOIUISHKO-
BOT'O TMOJBOBOTO AOCHITY Ha JEPHOBO-IIA30JIMCTOMY IPYHTI 32 BUPO-
uryBaHHs Kaprorti copty ['panaga. Cycriensii Bulie3a3HaueHux Mik-
poopraHi3miB HaHOCHJIM Ha rpanynu azopocku (NPK 16:16:16), mo-
Jal0YM B OKPEMHX BapiaHTax Kpoxmaib. [IoBTOpHICTH mociminy —
IIeCTUKpATHA.

VY a3y uBiTiHHSA BU3HAYaIM BIUIUB OioMOoAM(iKOBAaHUX MiHEpa-
JTHHUX 100pUB HA BMICT XJ0podiniB a 1 b y nucTkax kaproruii. 36a-
ravyeHHs MiHEpaJbHUX JTOOPHB 130J5TOM 513 y TIOEAHAHHI 3 KpOXMa-
JIeM HaOUIBIIIO MipOIO 3a0€3MeUnIo 3pOCTaHHs BMICTY XJI0pOdiTy
a, a 30UTBIIeHHS BMICTY XJlopodiny b HalOUIbIIe 3a0e3mneuye 30ara-
YeHHS JJOOPUB IIMM K€ 130JI9TOM, ajie y BapiaHTi 6e3 kpoxmairo. Haii-
MEHIII 3HaYeHHS BII3HAYEHO Y KOHTPOJIILHOMY BapiaHTi.

OOk ypoKaiHOCTI KapTOILJIi CBIYUTH MPO 3POCTaHHS MOKa3-
HukiB Ha 21,9 % 3a 3actocyBanns Bacillus sp. 102 s 30araueHHs
a30(OoCKH. 3a BUKOPUCTAHHS 130JIATy 37 YPOXKANUHICT KYJIBTYPH 3pO-
cina Ha 29,1 %, 13omsaty 513 — Ha 8,0 % (Tab:x.).
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Tabnuysa. Bnaue 6iomoougikosanux 006pue na 3azansHy ypo-
HcauHicmy KapmonJii

. . . IpupicT 10 KOHTPOIIO
Bapiantu nocminy YpoxaiiHicTb, T/Ta
T/Tra %
be3 xpoxmato
be3 00poOku, KOHTPOIIb 223,1 - -
Bacillus sp. 102 271,9 48.8 21,9
BBomasr 37 287,0 64,8 29,1
Bomaar 513 241,0 17,9 8,0
3 KpoxMasem
be3 00poOku 236,5 13,4 6,0
Bacillus sp. 102 254.5 31,4 14,1
Bomsr 37 252.8 29,7 13,3
Bomaar 513 248.9 25,8 11,6
HIPos 24,3

Orxe, HaAMM MIATBEPKEHO MEPCHEKTUBHICTh 3aCTOCYBAaHHS
OiosoriyHo MOAM(IKOBAaHMX MiHEpaJbHUX AOOPUB y BUPOIIyBaHHI
kapTomuil. [lomanpin JOCHIIPKEHHS MOXYTh MaTH TEOpETHYHE Ta
IPaKTUYHE 3HAYECHHS.
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CBHMHApCTBO i BHPOIYBaHHS BEIUKOI pOraToi XyaoOu € Haii-
BAXUIMBIIIUMHU TaTy3sMHU TBAPUHHUIITBA B CBITI, K1 HA 1Ie# yac crpu-
SI0Th 3aJI0BOJICHHIO TOTpeO HaceneHHs B mpoteidi. Ha ceoromni y
TBAaPUHHUIITBI HEMOXKJIMBO JOCATTH BUCOKUX MPOIYKTUBHUX IMMOKa3-
HUKIB 0€3 BUKOPUCTAHHS CITeliaTi30oBaHuX KOpMOBHX J00aBok (Rad-
zikowski, Milczarek, 2021).

Huni akTyanbHUM y CBUHApCTBI € BUKOPUCTaHHS MPOOIOTUKIB,
0 TPOSBISAIOTH €(PEKTUBHICTh 32 PaXyHOK KOHKYPEHTHOTO YCY-
HEHHS TIATOTEHIB, XPOHIYHUX 3aITaJIbHUX Ta aJIEPTiYHMX 3aXBOPIO-
BaHb, a TAKOXK BIAINPAIOTh BAXKJIMBY POJIb B IMyHOMOIYJISALIT Ta IMy-
Hoctumyssnii (Ienecr, 2022).

Tomy MeTor0 Hamoi poOOTH € aHasi3 JITepaTypHUX BiIOMOCTEH
I0/10 CyYacCHHUX JIOCIKEHb 3aCTOCYBaHHS MYJIbTUIITAMOBUX IIPO-
010TUYHUX MpenapaTiB y CBUHAPCTBI.

Martepianu 1iei poOOTH MpPEACTaBICHO pe3yJbTaTaMHu JiTepa-
TYpHOTO aHaJli3y HayKOBUX JOCITIHKEHb 3aKOPJAOHHUX BUCHUX Y TIe-
pIOAMYHUX CHEIiali30BaHUX BHIAHHAX Ta CTOCYIOTHCS OCOOJIMBOC-
Teil BUKOPUCTAHHS MYJbTHUIITAMOBUX MPOOIOTHKIB Y CBUHAPCTBI.

s ninBuineHHs €(hEeKTUBHOCTI BUPOOHUIITBA CydacHa CBUHAP-
ChbKa MPOMUCIIOBICTh aJanTyBaja JesKi MepeoBi, ajieé HEMPUPOIHI
METOJIM PO3BENICHHS, IKi MOKYTh BUKJIMKATH MIEBHUMN CTPEC Y CBUHEH,
CHPHUYMHSIOYH 3MIHU Y CKJIJ1 KMIIIKOBOT MIKpOOIOTH Ta MiAPUBAIOYN
CTIMKICTb CBHHEH 10 maroreHiB. [lompu Te, 1o B JiTepaTypi Bce 11e
HEMae€ y3roJLKEHOCTI Ta BaXKKO 3p0OUTH y3araabHEHHS 00 e(heKTy
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BUKOPHUCTAaHHS MPOOIOTUKIB y BUPOIIYBaHHI CBUHEW Yepe3 PI3HUIII0
Yy BUKOPUCTOBYBaHUX MIKPOOHHX IITAMax, 3aCTOCOBAHUX JI03aX, TPU-
BaJIOCTI JIIKYBaHHS, a TaKOXX METOJaX IOCTIOJapiOBaHHS, OUIBLIICTH
JiTepaTypHHUX JaHUX CBITYUTH, IO BBEJACHHS MPOOIOTHYHUX HITAMiB
OKpeMo a0 B KOMOIHAIIIl 3HAYHO MOKPAIILy€ CEPEeTHbOI000BUH TIPU-
picT, cepeaHbO000BE CIIOKMBAHHS KOPMY W KOE]iIieHT KOHBEpCii
kopmy cBuHel (Wellison, 2022).

Cepen BUIB, K1 HaYaCTIIIE BAKOPUCTOBYIOTHCS /Il BUTOTOB-
JICHHS LUX MPOAYKTIB € Bacillus subtilis — 6axTepis, sKa 37aTHA CTU-
MYJIIOBaTH IMyHHY CHUCTEMY, BHPOOISATH (EPMEHTH, MPOTHCTOSTH
Oap’epam kuciaotHoro pH mnuryHka ta BUpOOISTH aHTUMIKPOOHI pe-
YOBUHHU, SIKI IPUTHIYYIOTh Pi3Hi matorenHi mikpoopranizmu (Grethel
Milian, Ana Rondon, 2022). Tak, BuKOprCTaHHS MPOOIOTHKA Ha OC-
HOBI Bacillus licheniformis 1 B. subtilis 3a 2 TvxxHi 10 niepeadavyBa-
HOI JIJaTH OMOPOCY Ta MPOTATOM TMEPIoy JIAKTAIlll 3yMOBUIJIO 3MEH-
HICHHS JAiapei MopocAT, 3HUKEHHSI CMEPTHOCTI Mepe/l BiUTy4SHHSIM
Ta 30UTbIIeHHS] Macu Ha MOMEHT BiuryuenHs (Liao, Nyachoti, 2017).

[TpoBeneHO mOCIiAXKEHHS 1HTIOITOPHOrO €(heKTy CylnepHATaHTy
Lactiplantibacillus plantarum (LP-1S) Ha Bipyc emnigemiunoi niapei
ceunei (PEDV), mo nepeBakHO Bpa)ka€ TOHKHIM KUIIKOBHK 1 CTIpHU-
YHHSE 3aMajbHy PEaKIliio Ta BPEIUTI-PEIIT MPU3BOAUTH 10 TKKOL
niapei, OMIOBOTH, 3HEBOJHEHHsI Ta HaBiTh cMepti mopocsat (Kan,
2023). Bussneno, mo LP-1S mae nmoreHuiiiHy TepaneBTUYHY LliH-
Hicth potu PEDV, sika peanizyerscs nwisixom monyisiii Cas™. Le
MO’Ke 3a0e3MeUnTH OTPUMAaHHS HOBOTO Mpemapary s JIKyBaHHS
iHdekuii PEDV.

OTxe, y CBUHAPCTBI MYJbTHIITAMOBI MPOOIOTUKHU BIAIrparoTh
BaYXJIMBY POJIb 3aBJSKH IXHIM MPOTUBIPYCHIN, aHTUMIKPOOHIii Ta aH-
TUAATE3UBHIN Jii, M0 COPUSTINBO BIUIMBAE HA MIKpOOIOTY CBUHEH,
iXHIO peNPOAYKTUBHY 3MaTHICTh, CTIMKICTh OPraHi3My J10 XBOPOO, MO-
KpalleHHsI CEPeHbOJ000BOTO MPUPOCTY, CIOKUBAaHHS KopMmy. Bce
1[e CIpUsi€ MIBUIICHHIO BUPOOHUYMX MOKA3HUKIB 1 Ma€ CTUMYIIIO-
BaTH TBAPUHHUKIB 10 30araueHHs1 KOPMiB JIJIsi CBUHEH BiMOBITHUMU
crieniaai30BaHMMU KOPMOBUMH J100aBKaMU Ha OCHOBI IPOOIOTHKIB.
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EKOJIOT'TA MIKPOOPI'AHI3MIB

YK 579.64:632.3:632.911.2:635.073:635.21

MOPIBHSUIBHUIA AHAJII3 MMOIIIUPEHHS
3BYIHUKIB YOPHOI HI’KKH TA M’SIKOI THIJII
KAPTOILJII PECTOBACTERIUM ATROSEPTICUM
TA PECTOBACTERIUM CAROTOVORUM

SUBSP. CAROTOVORUM B YPOXKAI KAPTOILJII
2021 POKY

H. I'. I'punesal-2, JI. M. CkiBka!

!Kuiscokuil nayionanvruil ynisepcumem imeni Tapaca
Ulesuenxa, HHL] «Incmumym 6ionocii ma meouyuru»
8yn. Bonooumupcwka, 64/13; m. Kuis, 01601, Ykpaina

°TOB «Cuncenmay
eyn. Kozayvka, 120/4; m. Kuis, 03022, Yxpaina

e-mail: nataliyavorobiova@ukr.net

XBopoOu OakTepiaIbHOT €Ti0JOTii € OJIHIE0 3 OCHOBHUX 3arpo3
JUIs. BAPOOHUIITBAa KapTOILIl y BCbOMY CBITI U€pe3 HAKOIMYEHHS Ta
MOIIMPEHHS (PITOMATOTeHIB Y CUILCHKOTOCTIOIAPCHKOMY CEepeI0BHIII
(Padilla-Galvez, 2021). Cepen OakTepialbHUX XBOpOO HaMOLIBII
HIKOIOUYMHHOIO JIJIS1 KApTOIUIi € YOpHA HDKKA KapTOILI Yy TIOJI MMiJ] yac
BereTallii Ta M’sika THUJIb KapTOILIi i1 9ac 30epiraHHs Ta TpaHCIop-
tyBanHs (Kaczynska et al, 2021). /o eTionoriyHux areHTiB, SKi
CIOPUYMHSIOTh 3aXBOPIOBAaHHS HAa YOPHY HDKKY Ta MKy THHIIb
(Oynb0) y mociBax KapToIIi, BITHOCATH MIPEICTAaBHUKIB pOiB Pecto-
bacterium ta Dickeya, mo HanexaTth 0 poauHu Pectobacteriaceae
(Sarfraz, 2020; Charkowski, 2020). 3 ycix mpeacTaBHUKIB MEKTOJi-
TUYHUX OaKTepid, 10 BUKIUKAIOTh M’SKY THWIb 1 YOPHY HIXKKY,
Pectobacterium carotovorum subsp. carotovorum € TIOBCIOAHUM
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HEKpOoTpopHUM (HiTONATOreHOM, IO MA€E IMMPOKE KOJIO TOCIIOAAPIB i
3MaTHICTh BIDKMBATU B pisHUX cepepoBumiax (Tameh, 2020). 3 in-
moro 0oky, Pectobacterium atrosepticum oOMeXeHHI KapTOILJICIO Ta
€ OCHOBHOIO IPUYMHOIO M’SIKOT FHUJII OyJIbO KapTOIIl y MOMIPHOMY
kiimati (Potrykus, 2014; Hyeongsoon, 2022). MeToro Haoro 10ci-
JOKEHHS OyJ10 MPOBECTH aHai3 MOMMPEHHS 30y THUKIB YOPHOT HIKKHU
Ta M’SKO1 THWII KapToruti P. atrosepticum ta P. carotovorum subsp.
carotovorum B ypoxai kapToruti Ha Teputopii Ogecbkoi Ta KuiBcbkoi
obnacreit y 2021 poui. O6’extamu gocnimkeHs Oynu 0ynbsou 3 Kuis-
cbkoi Ta Onecrkoi o0acTei 6e3 Bi3yalbHHX O3HAK ypasKeHHs, Bi1i0-
pani Bignosiguo no JACTY 4014-2001. HasBuicts 30yanuka P. at-
rosepticum BU3HAYAIIM IMyHOXIMIYHUM MeTo10M (Sandwich-BapiaHT)
DAS ELISA 3 BuxkopucTanusm Komepuiitnux tect-cucteM LEOWE®
Standard Complete Kit (LOEWE® Biochemica GmbH, Himeduunna)
BIATIOBITHO /10 1HCTPYKIIii BUpoOHuKa. BusiBnenns 30yanuka P. caro-
tovorum subsp. carotovorum npoouin meroaoMm [TJIP y peansHOMY
yaci 3 BukopuctanHsMm Bio-Rad CFX96 Touch (Bio-Rad, CIIIA).
Po3paxyHok BiiCOTKOBOTO NOMMpPEHH iH(eKIii TpoBoIuIH 3a (hop-
mysoro: n/Nx100 %, ne n — KUIbKICTh ypaskeHux O0ynb0; N — 3ara-
JbHA KUTBKICTH Oyns0 (Joko, 2016).

[Toroani ymoBH B AociipKyBaHux obnacTsax y 2021 pori ckia-
JHMCh TAKUM YMHOM, 1110 HaOUIbIIA KUIbKICTh onaaiB y KuiBchkiil Ta
Opechkiit 00nacTax 3a Mepioa BereTaii KapToIuli CrocTepiraiach
y TpaBHi — 104,5 MM Ta yepBHi — 114,0 MM BignosinHo. Cepenns
TeMIeparypa IpyHTY y Nepioj] MocaKu, Bererallii Ta 300py ypokaro
s KuiBcekoi o6macTi konuBamacs Big 14,3 °C y tpasni g0 13,9 °C
y BepecHi, s Onecbkoi odmacti — Big 16,2 °C y tpassi g0 16,9 °C
y BEpECHI.

BinmoBigHo 10 OTpHMaHUX JAaHWUX, BCTAHOBJIEHO, II0 MOHO-iH-
dexkiito P. atrosepticum 6yno BusisieHo y 70,0 % 0ynn6 3 KuiBcbkoi
obmacti Ta B 10,0 % Oynp0 3 Onecwvkoi obnacti. BogHouac MoHO-
iHbekis P. carotovorum subsp. carotovorum crioctepiraiacs JvIie
y Oynpbax 3 Onecbkoi obmacti 3 nmokazHukoM y 30 %. Ilogo mo-
mmpeHHs 3Mimanoi iHdekuii y Kuiscbkiit Ta Opecbkiit o0macTax
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noka3uuku cranosuin 10,0 % ta 5,0 % BignoigHo. OTpuMaHi HAMH
JlaH1 y3roKYIOThCS 3 TONEPeIHIMU HAYKOBUMU JocikeHHsIMu Ka-
czynska et al. Ta Saha et al., 3rinHo 3 skumu P. atrosepticum nepeBax-
HO TPAIUISETHCA Y OUTBIII MPOXOJIOAHUX MOMIPHUX PErioHaX B yChOMY
CBITi, BUKJINKAIOYM CUMIITOMH 32 CEPETHBOI TEMIIEPaTypH HIDKYE Bijl
25 °C, Toni sik P. carotovorum subsp. carotovorum pocTte 3a 3HAYHO
unmx Temmnepatyp (Kaczynska et al., 2021; Saha et al., 2015).

UDC 579.222+579.017.8+579.852

SULFIDOGENIC ACTIVITY OF MOORELLA
THERMOACETICA NADIA-3 BACTERIA WHEN
USING ARTIFICIALLY GROWN SULFUR AND
CHROMIUM-CONTAINING MINERALS

S. V. Demchuk!, A. A. Halushka!, T. B. Peretyatko!>?

!Ivan Franko National University of Lviv
4 Hrushevsky str.; Lviv, 79005, Ukraine

’National Antarctic Scientific Centre
16 Taras Shevchenko Boulevard; Kyiv, 01601, Ukraine

e-mail: demchuk.sofa@gmail.com

Sulfur is one of the most important elements. Microbial oxidation
and reduction of sulfur compounds are the most active and oldest me-
tabolic processes in the sulfur cycle occurring in diverse ecosystems.
This process is carried out by sulfur-oxidizing and sulfur-reducing
bacteria, respectively, in all ecosystems and they are considered key
in the biogeochemical cycle of sulfur (Meng et al., 2022). A number
of species of sulfur-reducing bacteria belong to the domain Archea,
which are among the oldest forms of life on Earth. They are often
extremophiles, living in thermal springs. Many bacteria reduce small
amounts of sulfates to synthesize sulfur-containing cell components
(Kumar et al., 2018). The interaction of minerals and microorganisms
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plays an important role in environmental change, biogeochemical
cycle of elements and formation of ore deposits. Minerals have both
beneficial and detrimental effects on microorganisms, resulting in
mineral-specific microbial colonization. Through their activities,
microorganisms affect the dissolution, transformation, and precipita-
tion of minerals, resulting in genetically controlled or metabolically
induced biomineralization (Dong et al., 2022).

The aim of the work was to study the sulfidogenic activity of sul-
fur-reducing thermophilic bacteria Moorella thermoacetica Nadia-3
when using artificially grown sulfate and chromium-containing mi-
nerals.

Bacteria M. thermoacetica Nadia-3, isolated from rock samples
from the spoil heap of the “Nadia” mine of the Chervonograd mining
region (Lviv region, Ukraine) at a depth of 50 cm, were cultivated in
TF medium for 14 days with the addition of artificially grown miner-
als and elemental sulfur. Artificially synthesized sulfate- and chro-
mium-containing minerals by employees of the Mineralogical Mu-
seum of the Faculty of Geology of Ivan Franko National University
of Lviv were used in the work.

The presence of chromium in the minerals promotes the growth
and sulfidogenic activity of M. thermoacetica Nadia-3 bacteria. The
addition of the KAI[SO4]2-12H20 : KCr[SO4]2-12H20 (7 : 3) mineral
stimulated the growth of bacteria and the accumulation of hydrogen
sulfide.

The effect of chromium-containing minerals on the sulfidogenic
activity of M. thermoacetica Nadia-3 bacteria is temporary, because
after 14 days of cultivation, the microorganisms accumulated a small
amount of hydrogen sulfide. This may be due to depletion of nutrients
in the medium or other factors that affect the activity of bacteria.

During the cultivation of M. thermoacetica Nadia-3 bacteria in
media with different sulfate-containing insoluble minerals with dif-
ferent mass fractions of chromium, the concentration of sulfate ions
was the highest in the media with the mineral KAI[SO4]>-12H,0 :
: KCr[SOs4]2-12H20 (1 : 1). The lowest concentration of sulfate ions
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was found during cultivation of M. thermoacetica Nadia-3 bacteria in
a medium with KAI[SO4]2-12H20 : KCr[SO4]2-12H20 (7 : 3). The
different content of chromium in minerals affects the sulfidogenic ac-
tivity of bacteria M. thermoacetica Nadia-3, which makes it possible
to regulate the content of hydrogen sulfide in mineral-containing en-
vironments.

UDC 579.[266.4:846.2]:574.635

EFFECTS OF ARTIFICIALLY GROWN CHROMIUM
AND SULFATE-CONTAINING MINERALS ON
SULFIDOGENIC ACTIVITY OF
DESULFOTOMACULUM SP. AR1 BACTERIA

H. M. Zakaraial, N. S. Verkholiak?, T. B. Peretyatko!-

!Ivan Franko National University of Lviv
4 Hrushevsky str.; Lviv, 79005, Ukraine

’Lviv Medical University
76 V. Polishchuk str.; Lviv, 79029, Ukraine

3National Antarctic Scientific Centre
16 Taras Shevchenko Boulevard; Kyiv, 01601, Ukraine

e-mail: zakaraya2002@icloud.com

The presence of chromium can affect the formation of hydrogen
sulfide by sulfate-reducing bacteria under different cultivation condi-
tions. In the aquatic environment, chromium can exist in various
forms, in particular, chromate, dichromate ions, as well as in the form
of reduced chromium (Gregersen, 2023). The sulfidogenic activity of
microorganisms also depends on the concentration of sulfate ion —
the final electron acceptor for sulfate-reducing bacteria.

Nowadays, chemical purification methods are most often used to
neutralize sulfate- and metal-containing effluents. The cost of such
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processes is high due to the not very high efficiency of removal
of sulfate ions and heavy metals. As an alternative to the chemical
method, the possibilities of using microbiological processes are being
considered. Sulfate-reducing bacteria, which can reduce sulfate ion
and other oxoanions of sulfur, which are part of insoluble or sparingly
soluble compounds, such as minerals, are promising microorganisms
for purifying wastewater from heavy metal ions (Peretyatko et al.,
2010).

The aim of the work was to study the effects of artificially grown
chromium and sulfate-containing minerals on the sulfidogenic acti-
vity of Desulfotomaculum sp. AR1 bacteria.

Bacteria Desulfotomaculum sp. AR1 were isolated from the do-
mestic and industrial wastewater treatment system of Lviv city
(Verkholiak et al., 2018).

Bacteria Desulfotomaculum sp. AR1 were cultivated for 14 days
in Postgate C medium, to which various minerals, synthesized by the
employees of the mineralogical museum of the Faculty of Geology of
Ivan Franko National University of Lviv, were added: KAI[SO4]>%
x12H,0 : KCr[SO4]2-12H,0 (1 : 1), KAI[SO4]2-12H20 : KCr[SO4]2x
x12H20 (oxidized), KAI[SOa4]2-12H20 : KCr[SOs]2-12H20 (7 : 3),
KAI[SO4]2:12H20 : KCr[SO4]2-12H20 (1 : 1).

Chromium in the minerals affects the sulfidogenic activity of De-
sulfotomaculum sp. AR1 bacteria. The highest sulfidogenic activity
was detected when KCr[SO4]>-12H20 was added, the concentration
of hydrogen sulfide after 14 days of bacterial cultivation under these
conditions was 6.8 mM, which is 1.3 times less compared to the con-
trol values. In the presence of KAI[SO4]2-12H20 : KCr[SO4]2-12H20
(7 :3) or KAI[SO4]2-12H20 : KCr[SO4]2-12H20 (1 : 1) in the me-
dium, the concentration of hydrogen sulfide was 3.5 mm.

The concentration of sulfate ion during the cultivation of Desul-
fotomaculum sp. AR1 bacteria was the highest in the medium with
KCr[SO4]2-12H20. The lowest concentration of sulfate ion was found
during the cultivation of Desulfotomaculum sp. AR1 in a medium
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with KAI[SO4]2-12H20 : KCr[SO4]2-12H20 (1 : 1). Therefore, De-
sulfotomaculum sp. AR1 can reduce sulfate ions in artificially grown
minerals in the absence of soluble sulfate-containing compounds in
the medium.

YK 579.26:575.116.12

BUBYEHHS IMTOTEHUIAJIY HEPEJAYI T'ERY nptll
BIJ TPAHCTEHHUX POCJIMH 1O EHAOPITHUX
BAKTEPIH, IO KOJIOHI3YIOTh TKAHUHHU
KAPTOILJII

H. B. Kapauuncska, A. 1. I[lapdentok, A. M. Jlimyk

Inemumym aepoexonocii' i npupoooxopucmysanns HAAH
eyn. Memponoziuna, 12; m. Kuie, 03143, Ykpaina
e-mail: karachinskan051177@gmail.com

[lepenaya cTIHKOCTI 10 aHTUOIOTUKIB MIXK PI3HUMH OaKTEPIsIMU
€ TOBEJICHUM SIBUIIEM. Tak, TOKa3aHO MEePEeHOC CTIMKOCTI A0 aHTHO1-
OTUKIB Bif Acinetobacter baumannii no Escherichia coli 1 Proteus
mirabilis (Blahova et al., 2001).

Binomo, 1110 TKaHWHU POCIIMH, 30KpeMa U Ti, sIKi KyJIbTUBYIOThCS
B YMOBax in vitro, 3acesneni 6axkrepismu-enaodiramu (Podolich et al.,
2023). Sk nopiBHATYU 3 BUIbHOICHYIOUMMHU OaKTepisiMU, €HI0DITH yT-
BOPIOIOTH CTAOLIBHIIII aCOIiallii 3 POCIMHOIO 1 BUKUBAIOTh Y POCIINH-
HUX TKaHuHax npotsarom Beretanlii (Koskiméki et al., 2022). Bigomo,
o Methylobacterium radiotolerans IMBI" 290, TicHo acorifioBaHa 3
pOCITMHAMH KapTOILTi, KOJIOHI3Y€E BC1 OpraHu pociuH (JucTs, cTebna,
KopeHi i MikpoOyns6u) (Ilogomniu ta iH., 2007) 1 3maTHA TpUBaIUit
yac 30epiratucsi y TKAHMHAX POCIMH MICIs KIOHAJIBHOTO MIKpOPO3-
MHOEHHSI.

MerToto nociimkeHHs 0y10 BUSBICHHS MOKIUBOCTI TOPU30HTA-
JHHOTO MEepPEHECEeHH nptll TeHa Bi TPAaHCTEHHUX POCIUH KapTOILIi
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no enao¢itHuX OakTepiil. TpaHCTeHHI POCIMHU KapTOIUli COPTY
3aragka, oTpuMaHi HaMU B pe3ynbTati Tpanchopmartii 4. tumefaciens
p35SGUSint (Vancanneyt et al., 1990) 6ymno iHokynsoBaHo M. radio-
tolerans IMBI" 290, sk ommcano panimie (ITogomniu Ta in., 2005). [HO-
KYJIbOBaHI TPAHCTEHHI POCIMHU KapTOIUI MIATPUMYBAIIU Y KYJIBTYp1
in vitro Ha >KUBUIIbHOMY cepenoBuiil Mypacire-Ckyra 3 10/1aBaHHIM
ka"aminunay (100 mr/n Km). Ilicnsa 42 ni6 KyabTUBYBaHHS POCIIHH
3MIMCHIOBAIM BUAUICHHS OaKTepiid 3 TKAHMH KapTOILIi 32 ACENTUYHUX
ymoB. ['oMoreHi3oBaHuii MaTepiaia po3BOIMIM Ta BUCIBAJIM Ha cepe-
nosuie KB (King et al., 1954) 3 pi3HuMU KOHLIEHTpAIISIMA KaHAMi-
nuny 0, 10, 25, 50, 100 mMr/n y TpukpaTHiii TOBTOPHOCTI.

VY migcyMKy MiKpoOioJIOri4HOTO TECTyBaHHS 1HOKYJIbOBAaHUX
TPaHCTEHHUX POCJMH KapTOIUIl, TUTbKK y BapiaHTax 0e3 aHTHOIOTH-
kiB (KB + 0 M1/ — KOHTpOJIB) criocTepiraiu picT KOJOHIH 11i€] Oak-
Tepii giameTpom O1m3bK0 | MM, KiTbKICTh OakTepiit ckinamana 3,4-103
KYO/r cupoi macu. Y Bapiantax, ne cepenosuie KB O6yno gomos-
HEHE KaHAMIITMHOM, OaKTepiii HE BUSBJICHO.

Bunineni 6akrepianbHi 13015t OyJI0 TpOaHATI30BaHO 33 BHKO-
pUCTaHHS ToJliMepasHoi aHIoroBoi peakiii (I1JIP) Ha MOXITUBICTD
iHTerpaii reny nptll i3 ouikyBaHuM po3mipom npoaykty 700 m. H. Y
nincymky [IJIP y npo6Gax 3 6akrepiasnbHoo JIHK He BusBIEHO OUiKYy-
BaHOI'O NMPOAYKTY TeHy nptll.

OTxe, 32 KyJIbTUBYBAaHHS TPAHCTEHHUX POCIIMH KapTOILIi IHOKY-
nwoBaHux M. radiotolerans IMBI" 290 Ha )XMBHIIBHUX CEPEIIOBHINAX
y MPUCYTHOCTI KaHAMIlMHY, HAMU HE BUSBIECHO TOPU30HTAIHLHOTO
nepeHocy nptll reHy Bii TPaHCTEHHHUX POCIWH /10 eHA0(DITHUX Oak-
tepiid. [IpoTe momanpie MMpoKe BUKOPUCTAHHS TPAHCTEHHHUX POC-
JUH y arpapHOMYy TOCTIOJApCTBI 3yMOBIIIOE HEOOXIIHICTh MPOJOB-
JKEHHS JOCTIHKEHB MO0 iXHHOT O€3MEeYHOCTI 711 HAaBKOJIHUIIHBOTO
MPUPOJTHOTO CEPEeOBUIIIA.
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BIPYCOJIOI'IA POCIIHH I TBAPHH

YK 578.2:632.3

POJIb ®ITOBIPYCIB TA EHTOMO®AYHHU K
BIOTUYHUX YNHHUKIB EKOJIOT'TYHUX PU3UKIB
B A'POIIEHO3AX

A. M. Jlimyxk, A. L. [Tappeniox

Inemumym aepoexonocii' i npupoooxopucmysanns HAAH
eyn. Memponoziuna, 12; m. Kuie, 03143, Ykpaina
e-mail: lishchuk.alla.n@gmail.com

®opmMyBaHHSI €KOJIOTIYHUX PHU3HMKIB B arpoleH03ax 3yMOBIIECHE
PO3BUTKOM 1 MOMMPEHHSAM EHOTUYHHUX MOMYJIALIN, 30y THUKIB XBO-
po0, diroBipyciB Ta eHTOMODayHH.

Cepen uncneHHHX (HITOMATOrEHHUX XBOPOO POCIMH BIpYCHI 1H-
¢exii € Baromum 0l0THYHUM (HaKTOPOM, SIKUI Hece 3arpo3sy (diroca-
HITAPHOMY CTaHY arpoIeHO3IB Ta BIUIMBAE HA 3HUKEHHS MPOTyKTHB-
HOCTI KyJIBTYp, TOBapHICTh Ta AKIiCTh mpoaykuii. B Ykpaini cepenni
BTPAaTH BPOXKAIO0 KYJbTYp, BUKIMKAHI PI3HUMH BIpYCHUMH 1H(EKITi-
SIMU B arpolleHO3axX, BU3HAYECH] Ha PIBHI: IS 3€pPHOBUX KYJIBTYP Bij
BIpYCY JKOBTOI KapauKoBOCTI — 60-96 %; mis mineHuni Big Bipycy
cmyractoi mo3aiku — 20—63 %; mis coi Big Bipycy KapIMKOBOCTI —
11-46 %; nis 6060BuUX Bif Bipycy Mo3aiku coi — 26—67 %; mis oBo-
YeBUX KYJBTYp Bia oripkoBoi mMo3aiku — 3—80 % Ta TIOTIOHOBOI
Mmo3aiku — 39-57 %; s kapromu Big Y-Bipycy — 4-80 %, X-Bi-
pycy — 40-52 % (dypaunuko, boiiko Ta iH., 2020).

Exonoriununii pu3uk nommpeHHs (HiToBipyciB B arporieHo3ax 3y-
MOBITIOIOTH (PaKTOpH IX IHTPOAYKIII] 32 TOMIOMOTOIO BiMOBIIHUX TI€-
pEeHOCHUKIB. BIyinB 3MiHM MOTOJHUX YMOB O€3MocepeHhO Ha caM
¢itoBipyc — mume y 5 %, ane ¢axtopy mirpanii Hanexuts 71 %,
3MiH1 TOMYJISAIIT BEKTOPHUX opraHizMiB — 16 %, pekoMOiHaiiHUM
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HOJIsIM y BIpyCHMX TreHomax — 5 %, arporexHonorisim — 3 %
(Anderson, 2004).

Komaxu-nepeHOCHUKN CHpPUSAIOTh IHTEHCUBHOMY TMOIIMPEHHIO
BIpPYCIB 32 3MIHM BJIIACHUX POCIHMH-XHUBHUTENB. BoHu oTpumytots (i-
TOBIPYC, KOHTAKTYIOUH 3 iH(PIKOBAHOIO POCIMHOIO, 1 B IPOLIEC] O~
JBIIOT Mirpanii i XapuyBaHHS 3apa)<aloTh 30POBI POCIMHH B arpo-
neno3i. Cepen KOMax-MepeHOCHUKIB BIPYCIB MEPEBAKAIOTH MOTIE-
T, Y SKUX €KOJIOT0-€KOHOMIYHUN MOPIr HIKOJIOYMHHOCTI Ha MOCi-
Bax O3MMOI MIICHMIII B YMOBax IMOMIPHO TEIJIOl Ta BOJIOTOi MOToau
Ha oxHe cTebno ckianae: 5S—10 ocobun y dasi usitinus, 15-20 oco-
oun y dasi popmysanns 3epHa, 25-30 ocoOuH y mepiosl MOJIOYHOT
CTHUTJIOCTI 3epHa 03uMoOT nmeHuti (Apemmnikos, 1992). XBopoOu Bi-
PYCHOTO TMOXO/KEHHS 3a3BUYail BIAHOCATH JO TPAHCMICUBHUX 1H-
dexkiriif, 30y HUKaM SKUX IPUTaMaHHA Iepeiada B MpoCTopi 3a A0MO-
MOTOI0 BEKTOPIB: aKTHBHHUX MEPEHOCHUKIB (KOMaxu, KJIiIlli, HEMa-
TOJIU TOIIIO), MUJIKY POCIMH-TOCTIOAAPIB, O€3M0CEPEIHHOT0 KOHTAKTY
XBOPHX 13JJOPOBHUX POCJIHH, @ TAKOXK y Yaci 13 3MMYIOUYUMH CTal1IMU
MePEHOCHUKIB, HACIHHEBHUM 1 ITOCAJKOBUM MaTepiajoM POCIIMH-TOC-
o/apiB.

dironaToreHHi Bipycu, Ha BIIMIHY Bi OakTepii Ta MiKpoMile-
TiB, HE 3/1aTHI CAaMOCTIiHO 1H(IKYBAaTH POCIMHH, & TPOHUKHEHHIO X
JI0 TKAaHUH POCIIMH CHPHUSIOTH BipycocTer(piuHi KOMaxu-IepeHoC-
Hukn. CepeJ BIpyCHUX TPAHCMICUBHUX 1H(EKITIH BUILUICHO TaKi M-
TpyIH: TUTIOBI TPAHCMICUBHI, TPAHCMICMBHO-HACIHHEBI, TPAHCMICH-
BHO-KOHTaKTHI Ta TPaHCMICUBHO-KOHTaKTHO-HaciHHeBI iH(ekii (ba-
naH, Minkyc, 2020).

Tax, HampHKiaa, B arpoleHo3ax YKpaiHH CIOCTEepPIraeThCcs iH-
TEHCUBHE 3apaKEHHS POCIIMH KapTOIUIl BipyCaMu CMYTracToi MO3aiku
kaprori (Potato Y virus — PVY), sskuii nepeaeTbcsi y IpocTopi pi-
3HMMH BUJAMH MONENNIb (KPYIIMHOBA MOMENHI) Ta y Yaci 3 HaCiH-
HSIM OyJB0, 110 J1a€ MOKIIUBICTh CTBEP/PKYBATH PO KOPCTKUHN TPHU-
ponuuit iHdekmiiauii on (Amutpyk, 2020). Ilommpenus Bipycy
cmyracrtoi Mo3aiku mmeHui (Wheat streak mosaic virus) y nmpupoi
3MIMCHIOETHCS 3a JOTIOMOTOI0 MEPCUCTEHTHUX BEKTOPIB — KIIIIIIB
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pony Aceria. 3aXxBoproBaHHS KOBTSHHIIS IIyKPOBOTO OYypsIKy popmy-
€TbCA TiJA BIUIMBOM Bipycy Beet yellows virus (BYV), uncenbHICTh
SIKOTO BU3HAYAETHCS PO3BUTKOM BEKTOPIB BIpyCHOT 1HDEKIIIT — pi3-
HUX BUIIB momenuui (nepcukoBa (Myzodes persicae), OypsikoBa
(Aphisfabae) ta i1.) (Aunpycuxk, 2013).

[oripmenHs ¢irocaHiTapHOrO CTaHy arpoleHO3IB Ta Crajaxu
XBOpPOO MIArpYyNU TPAaHCMICUBHO-KOHTAKTHO-HACIHHEBHX BIPYCHHUX
iH}exuii (OpoH30BICTh TOMATIB, KAPJIUKOBA MO3aika KYKYpyA3H, MO-
3aika OypsKiB, MO3aiyHe 3aKpydyBaHHS JHCTS KapToIuli) BiaOyBa-
IOTHCS TIEPIOAMYHO 32 MACOBOT'O PO3MHOXKEHHS KOMaX-IIEPEHOCHUKIB
Ta TPUBAJIOTO iXHBOTO )KUBJICHHS Ha POCJIMHAX.

OTmxe, MPEeBEHTUBHA OIIIHKA €KOJOTIYHUX PU3UKIB B arpoleHo-
3ax 3a BpaxyBaHHs (ITOBIpyCiB Ta eHTOMO(payHU SIK OI0THUHUX YUH-
HUKIB 3a0€31eYnTh MPOTHO3YBAaHHS Ta BU3HAYEHHS PIBHA HEOE3NeKH
Ta MOXKJIUBICTb PETYJISLIl IPUPOIHOI piBHOBaru 0i0TH ajs 3amobi-
raHHS MaCOBOMY MOUIMPEHHIO i PO3MHOKEHHIO OKPEMHX LIKOI0YHH-
HHUX BHUJIIB.

YK 636.92.09:616.98(477)

HNOIIMUPEHICTb TEMOPAI'TYHOI XBOPOBU
KPOJIIB (RHDV (GL.1) TA RHDV2 (G1.2)) B YKPAIHI
Y 20212022 POKAX

A. A. Mexencbknii, H. A. Mexencbka, S1. I1. Kpuns,
A. O. Mexencbkuii, C. A. Huuuk

Inemumym eemepunaproi meouyunu HAAH
eya. [loneyvka, 30; m. Kuis, 03151, Ykpaina
e-mail: nataamezh@gmail.com

I'emopariyna xBopoba KpoJiiB (CHH.: YymMa KpOJIiB, TeMOopariyHa
nHeBMOHIs kpoui; abp.: ' XK, RHD) € Haitbunbm 3arpo3nuBoro iH-
(b eKIiiTHOI0 XBOPOOOIO SIK IS BEJIMKUX MPOMHCIOBUX KPOIIBHUYMX

ISBN 978-617-7570-71-3
154 Mikpo6ioJoris B Cy4acHOMY CUIBCBKOTOCIIONAPCEKOMY BUPOOHHITBI, 2023



TOCTIOJIAPCTB, TaK 1 1 HeBeMMKuX npucaanouux gpepm (Lukefahr et
al., 2022; [yna ta i1., 2022; Chen et al., 2022).

MeTtoro poOoTH € JOCIIKEHHS TTOIMPEHOCTI Ta 0COOIUBOCTEH
nposisy 'XK B Ykpainiy 2021-2022 pp.

Hocnimxenns npoBoaunu B madopatopii «HaykoBo-gochingauit
HaBYAJbHUN IEHTP JiarHOCTUKH XBopoO TBapun» IBM HAAH B pam-
Kax 3aTBEp/UKEHUX mporpam HaykoBux gocmimkens ([THJ) HAAH:
IMTH/I 35 «Po3pobaeHHs cydacHUX BETEpUHAPHUX IIpenaparis i 3a6e3-
MeYeHHs 310pOB’si TBapHuH (3a0e3nedyeHHs 3M0pOB’ S TBAPHUH)» (Iep-
»aBHa peectpamig Ne 01210108463, 2021-2023 pp.) ta y 28 npu-
BaTHUX KPOJIIBHUYMX rocrojgapctBax BinauIbKoI, XuTOMUpCHKOI,
Kuiscobkofi, JIbBiBchkOi, Onechkoi, [lonTaBchkoi, Cymcbkoi, XapkiB-
cbKOi, XMeNbHUIIBKOI Ta YepHIriBchbkoi obnacteit YKpainu, B sSIKUX
peectpyBanu cnanaxu ['’XK. Marepianom ciryryBanu aaHi «AKTIB
€MI300TUYHOTO PO3CIiyBaHHS BHUIAJKYy IH(EKIIIHOro 3axBOpro-
BaHHs», CKJIAJICHI IiJ] 4aC €Mi300TOJIOTIYHOT0 00CTEKEHHS KPOJIIBHU-
ynx rocrnogapcTs. [lupory posnosciomkenns (mommpenicts) I'XK
B YKpaiHi BU3HAYAJIHU IUIIXOM O0JIIKY Ta CUCTeMAaTH3allii 3apeecTpo-
BaHUX Ha TEPUTOPIi JEP>KaBU HEOIAroMOIyYHUX 00IacTel, KapTor-
padidHOrOo aHami3y iX TEPUTOPIAILHOTO PO3MIILEHHS Ta BU3HAYCHHS
nokasHuka Hebmaromoxyyus (Spuyk ta in., 2002; Hemocekos Ta iH.,
2015).

[IpoBeneHe HamMM €MI300TUYHE PO3CIIAYBaHHS — CYKYIHICTh
MPHUIOMIB 1 CTIOCO0IB, SIKi BAKOPUCTOBYBAJIH JUIsI BABUCHHS XapaKTe-
puctuk enizootTnyHoro mnporecy 3a I'XK B Ykpaini. Emizootnunuit
nporec 3a ['XK posrnsganu sik BU3HAUYEHY KUTBKICTh €Mi300THYHUX
ocepesiKiB (HeOIaronoayYHuX MyHKTIB), y SIKUX PEECTPYBAJIU MEBHY
KUTBKICTh 3aXBOPLUIMX Ta 3arUOJIMX KPOJIB.

BcranoBieHo, 1m0 0CHOBHOIO (hOPMOIO MPOSIBY €Mi300THYHOTO
nporecy 3a 'XK B Ykpaini y 2021-2022 pp. Oynu eni3o0TuyHi cria-
Jaxu, 3aKOHOMIPHICTh BUHUKHEHHS SKUX Ha TEPUTOPIi NEBHUX 00Ja-
cTeil kpaiHu OyJsia IOB’si3aHa 3 TUIIOM BIpYyCY, KUl BUKJIMKAB XBO-
poOy. Tak, cmanmaxu, BukiMKaHi Bipycom nepmoro tumy (RHDV
(GIL.1)), peectpyBanucst y KpoJIiBHUYHX TOCIIOIAPCTBAX y MIBHIYHHX,
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LEHTPabHUX, MBICHHUX Ta 3aXiIHUX o0nacTax YKpaiHu, a came y
Cywmcrkiii (1), Kuieskiit (1), XKuromupcebkiii (1), XmenpHuIIBKIM (2),
Binnunekiit (4), Ionraseskiit (2), Onecwkiit (3), JIbBiBChKiit (2) Ta
Xapkisebkiit (1). Cnamaxu XBOpoOH, 3yMOBJIEHI BIpyCOM JIPyroro
tuny (RHDV2 (GI.2)), Oyno 3apeecTpoBaHO y KpOJIBHUYHX TOCIO-
JapcTBax MIBHIYHUX Ta IEHTpaIbHUX oOnacteit Ykpainu — KuiBch-
Koi (4), Kuromupcrkoi (4), Uepniriseskoi (1) ta [TontaBebkoi (2), ne
CKOHIIEHTPOBAHO 3HAYHY KUIBKICTh MPOMHCIIOBUX KPOJIIBHUYHX TOC-
Mo/IapcTB, 1o € hakTopom pusuky moao I'XK.

ITokasuuk HeGmaronomyuus Ykpainm 3 I'XK, Bukimukanoi
RHDV (GI.1) Ta RHDV2 (GI.2), To6Tt0 060Ma THiamMmu BipyciB pa-
30M, OyB HaiiBummM y 2021 p. ta cknas 40,0 %, Toxi six y 2022 p. BiH
3meHIuBes Ha 12,0 %. [Tokaznuk HeOnarononyyus Ykpainu 3 ['’XK,
Bukiikanoi okpemo RHDV (GI.1) y 2021-2022 pp. nopiBHIOBaB
36,0 %, mo na 20,0 % Bume Bix nokaznuka Hebmaronomyyus 3 [' XK,
Buksinkanoi RHDV2 (GI.2). Lle Moxke cBiquuTé mpo OLIbII 3HAUYHY
HIMPOTY PO3MOBCIODKEHHS TepuTopieto Ykpainu came RHDV (GI.1).

Orxe, ' XK'y 2021-2022 pp. mana 3HauHe NMOLIKUPEHHS B YKpa-
ini, RHDV (GI.1) BuknmnkaB cranaxu y miBHIYHUX, IIEHTPAIbHUX, ITi-
BICHHUX Ta 3aXigHUX obnacTsax Ykpainu, Toai sk RHDV2 (GL.2) —
JUIIE y MIBHIYHUX Ta HEHTPAJbHUX, a MOKA3HUK HEOJIAromnomyyqus
Kkpainu 3a mupkyssanii RHDV (GI.1) cknanas 36,0 %, a 3a RHDV2
(GL.2) — 16,0 %.
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VIK 619:616.98:579.852.11

3ACTOCYBAHHS I3OTEPMIYHOI NETJEBOI
AMILTI®IKAIIT (LAMP) JJIS1 JIATHOCTUKH
BIPYCY SARS-COV-2

A. B. Moao:xkanosa, O. A. Tapacos, C. A. Huuuk

ITnemumym semepunaprnoi meouyunu HAAH
eya. [oneyvra, 30; m. Kuis, 03151, Ykpaina
e-mail: vetereneri@ukr.net

Koponasipycu — npencrasaunku PHK-BmicHuX BipyciB, 1o Ha-
nexatb 10 nigpoaunu Coronvirinae, poquau Coronaviridae 3 1o-
psaaky Nidovirales. BinbiiicTh KOpPOHABIPYCIB JTIOAUHU € O€Ta-KOPO-
Hasipycamu (Rabi, Al Zoubi, 2020).

Bipyc SARS-CoV-2 — ne ogHonaHIIOroBUi 000JIOHKOBUM
PHK-Bipyc, mo wnanexuts no migpony Sarbecovirus pony Beta-
coronavirus Ta 3IaTHUHN ypaXxaTH AUXaJIbHY CHCTEMY, IITYHKOBO-KHU-
IIKOBHI TpakT 1 HepBOBY cuctemy (V’kovski, Kratzel, 2021).

MeTtoro poOoTu Oysi0 TMOPIBHATH 3aCTOCYBaHHS 130T€PMIUHOT
nemieBoi amrutidikanii (RT-LAMP) y BapianTax B peaqbHOMY yaci
Ta 3a KiHI[EBOIO TOYKOIO i3 3BOpoTHOTpaHcKpunTazHoro [1JIP B peans-
Homy uaci (RT-qPCR) mns mBuakoro i eQpekTHBHOrO BHUSBICHHS
Bipycy SARS-CoV-2. [lochimkenHs mpoBoaniIn Ha 6a3i 1abopaTtopii
«HayxoBo-n1ocaiiH1il HaBYaIbHUM LIEHTP AIArHOCTUKU XBOPOO TBa-
pun» IBM HAAH B paMkax BUKOHaHHS MPOEKTy «BUBUEHHS MOXK-
TUBO1 poiti TBapHuH K pe3epByapy Bipycy SARS-CoV-2» 3a ¢inan-
cyBaHHs HanioHansHUM (OHJIOM JOCTiKEeHb Y KpaiHu.

Buninenns PHK i3 3pa3kiB 6i010T14HOTO MaTepiairy IpoBEACHO
13 Bukopuctanusm Habopy «IndiSpin Pathogen kit» (Indical Biosci-
ence) 3riIHO 3 IHCTPYKII€I0 BUPOOHUKA.

Sk KOHTpOJIbHUI BapiaHT JETeKTyBaHHA crnenudiyHux ¢par-
MeHTIB reHomy Bipycy SARS-CoV-2 nposeneno RT-qPCR 3a normo-
Mororo komepuiHoi Tect-cuctemu Allplex SARS-CoV-2 Assay
(Seegene, ITiBnenna Kopes).
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HerektyBanns cnenudiunux ¢pparmentiB BipycHoi PHK Takox
Oyio nposeneHo 3a nonomoroto LAMP-texnomnorii (LAMP i3 3Bopo-
THOIO TpaHckpuniieto, RT-LAMP), sika BOayaeThCst anbTepHATUBOIO
1o TTJIP 31 3BOpOTHOIO TPAHCKPHITITIEIO.

Jnis mpoBeIeHHS TOCIIKEHb BUKOPUCTOBYBAJIM HAOOPH Mpai-
MmepiB g nposeaeHHs RT-LAMP, po3paxoBani Ha AUISHKH TEHIB:
HyKJIeoKancuHuii reH N-reH Ta o0osioHkoBUH reH S-reH SARS-
CoV-2.

OnTrManbH1 yMOBH MPOBENEHHS aMIuTidikalii migiopaau ekcre-
pumentanbHo: RT-LAMP nnst nerextyBanHs crenudigyHoro ¢par-
MeHTy reHoMmy Bipycy SARS-CoV-2 cknapamues 13 60 mukiis 3a
temneparypu 64 °C i3 TpuBaiicTIO KOxHOTO0 nukiy 30 c.

VY nincyMKy 0CIiDKeHb BCTaHOBIIEHO, 1110 Habip Allplex SARS-
CoV-2 Assay (Seegene, [liBnenna Kopest) 103BonuB iieHTH(iKyBaTH
RT-gPCR TtecToM BCi JOCHiHKEHI 3pa3Ky 3 KOHIICHTPAIIEIO ITIThO-
Boro reHoma 10 xomiil y peaxuii Ta Outbine 3a JBoMa reHamu (S Ta
N). RT-LAMP ta BapiaHT i3 KOJIOPUMETPUYHOIO OIIIHKOIO PEe3yib-
TaTiB 32 KIHIIEBOIO TOYKOIO IIOKA3aJlM 3HAYHO HIDKUY YyTIMBICTH Ta
cnenudiunicTh. [y ycmimHoro BUSBICHHS 30yJHHMKA 3a TEHOM S
s RT-LAMP neoOxinno matu e mMenmie Hix 300 komiii reHOMY
B peakuii, a misi RT-LAMP i3 Bi3yanbHOI0 KOJOPUMETPHUUHOIO
OLIIHKOIO Pe3yJIbTaTiB 32 KIHLIEBOIO TOYKOI — HE MeHIe Hix 2500
KOIIii reHoMy B peakiii. /Iy BusiBneHHs 30yaHuKa 32 TeHOM N s
RT-LAMP neoOxigHo matu He MeHIne Hix 600 kormiii reHoMy B pe-
akuii, a it RT-LAMP 13 Bi3yanbHOIO KOJOPUMETPUUHOIO OIIHKOIO
pe3yJbTaTiB 3a KIHIIEBOIO TOYKOI — HE MeHIne Hix 1250 kormiii re-
HOMY B peaKiii.

Orxe, meton RT-LAMP moxe OyTu 3acTocoBaHO 1Is JeTeKIii
Bipycy SARS-CoV-2 y 3pa3kax 13 3Ha4HOIO KUIbKICTIO F€HOMIB 30y-
mauka — Bixg 600 Ta Ouremne. 3a kutbkocTi TeHoMiB 5000 Ta OuTbIIE
metoq RT-LAMP 3 Bi3yanbHOI0 KOJOPUMETPUIYHOIO OLIIHKOIO 32 KiH-
LIEBOIO TOYKOIO BINOBIAa€ Yy TIUBOCTI Ta crerudiunocti Tecty RT-
qPCR (noBipunii inTepBan Binscona: 97,9 % — 99,9 %).
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Bizyanizanis pesynbraTiB ananizy RT-LAMP nokasana ouiky-
BaHI pe3yibTaTH, 110 BKa3ye Ha Te, o RT-LAMP anani3 maB noc-
TaTHIO BIITBOPIOBAHICTb. ¥ 3rOKEHICTh Pe3yJIbTATIB IiJ] Yac aHai3y
miaTBepauia mopir AOD > +0,3 sk HaTiHUN MOKa3HUK JUIS 17CHTH-
¢ikaii 3pa3kis, ski mictuiau PHK Bipycy SARS-CoV-2.

UDK 578

OPTIMIZING RNA ISOLATION FOR DETECTION OF
VIRUSES IN GARLIC

K. Taher, T. Shevchenko

Virology Department, ESC “Institute of Biology and
Medicine”, Taras Shevchenko National University of Kyiv
64/13 Volodymyrska str., Kyiv, 01601, Ukraine

e-mail: kirilltager@gmail.com

This study aimed to refine RNA extraction methods for reliable
detection of Potyviruses in garlic through RT-PCR, addressing the
specific challenges presented by garlic’s high polysaccharide content.
Garlic, a globally significant crop, is susceptible to various strains of
Potyviruses, such as Leek yellow stripe virus and Onion yellow dwarf
virus (Bagi et al., 2012; Pérez-Moreno et al., 2014), which traditional
serological identification methods struggle to detect accurately due to
strain variability (Katis et al., 2012). The inherent high polysaccharide
content in garlic further complicates the RNA isolation process, un-
derscoring the need for optimized extraction methods to ensure the
purity and integrity of RNA for subsequent RT-PCR applications
(Wang, Stegemann, 2010; Johnson et al., 2012). This refinement is
particularly relevant given the recent identification of these viruses in
garlic and onion crops in Ukraine (Sherevera et al., 2019; Snihur et
al., 2019), highlighting the importance of developing accurate and
reliable detection methods to facilitate ongoing and future research in
pathogen management.
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To address this, we assessed the efficacy of three distinct RNA
isolation methodologies: as described by Kundu (Kundu, 2000), by
Thompson (Thomson, Dietzgen, 1995), and modified CTAB-based
methods (Wang, Stegemann, 2010), comparing them against three
commercial kits: AUGC-Gain (Ukrainian Genetic Technologies,
Ukraine), GeneJET RNA Purification Kit (Thermofisher Scientific,
USA) and Direct-zol RNA Miniprep Plus (Zymo Research, USA).
The analyses were conducted on garlic leaves that were ground in li-
quid nitrogen, followed by a two-step RT-PCR (Uyeda, Masuta,
2015) and subsequent agarose gel analysis to evaluate the quality of
the isolated RNA.

Our findings indicated that the Direct-zol RNA Miniprep Plus kit
was more effective, yielding high-quality RNA that produced clearer,
more distinct bands during agarose gel analysis compared to other
methods. Clear bands corresponding to high molecular weight ribo-
somal RNA are critical as they are indicative of RNA integrity and
quality, essential for reliable results in subsequent applications like
RT-PCR. In contrast, the Kundu method yielded satisfactory RNA
concentration but lacked the critical bands, suggesting potential issues
with RNA quality. Moreover, the CTAB-based and Thompson’s
methods demonstrated lower efficacy, producing lower yields of
RNA, underscoring the effectiveness of the Direct-zol RNA Miniprep
Plus kit in obtaining high-quality RNA for further analyses.

In conclusion, among the various methods and kits tested, the
Direct-zol RNA Miniprep Plus kit, which employs spin columns and
Trizol for lysing, emerged as the most efficient method for RNA iso-
lation from garlic. This kit is strongly recommended for further mo-
lecular studies on Potyviruses in garlic, ensuring the reliability of the
results by mitigating the risk of false negatives due to poor RNA qua-
lity. This recommendation is particularly crucial considering the re-
cent discoveries of viruses affecting garlic and onion crops in
Ukraine, necessitating accurate and reliable methods for ongoing and
future research endeavors.
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