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Abstract. Resistance of E. coli to nanodispersed systems, obtained on the basis of
vegetal extracts and silver nitrate, has been determined in liquid nutrient medium.
Vegetal extracts got by water maceration of berry pomaces with ultrasound treatment.
Zeta potential of obtained AgNPs were in a band from -15 to -24 mV and average sizes
of particles were 80-92 nm. Antimicrobial action of silver nanosystems was tested in
10-times reiterative; the statistical processing of results involved using S-criterion for
rejecting gross errors and calculating the average value of suspension optical density
with mean square deviation. Control absence of growth was performed on Endo agar.
Silver nanosystems on grape crests and pomace, and currant pomace extracts were
stable and active against E. coli UKM B-906. The minimal bactericidal concentration is
7,5% for the silver nanosystem on grape extract, and 10% for currants extract. Minimal
inhibitory concentration are 3,5% and 4,2% correspondently.

Keywords: silver nanoparticles, berry pomace extract, E. coli, minimal bactericidal
concentration, minimal inhibitory concentration

Introduction application in the cosmetic, therapeutic

and pharmaceutical industry. Silver in

Synthesis of silver nanoparticles (Ag-  various forms including silver metal, sil-
NPs) has the high interest to the scien-  ver nitrate, silver sulfonamide, silver ac-
tific community because of their broad etate, and silver protein are well known
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for their antimicrobial properties [1]. Sil-
ver based compounds are demonstrated
strong biocide effects on Gram-positive
and Gram-negative bacteria, mold fungi,
viruses and have been used as in bio-
medical devices, textile industries, water
treatment, and food packaging.

Nowadays the great research atten-
tion takes place to nanosized materials
and metal nanoparticles. Nanosized sil-
ver particles with designed surface and
structural properties perform an import-
ant material with numerous physical
(catalytic, electronic, and optical), bio-
logical and pharmaceutical applications.
In medicine they currently put the great
impact in diagnostics, drug delivery,
gene therapy, and tissue engineering [2].

The antimicrobial activity of silver
nanoparticles (AgNPs) very strongly
depends on size of nanoparticles, which
play an important role in the inactiva-
tion of the microorganisms. Nanoparti-
cles of size range less than 100 nm have
become an area of extensive research
due to their antimicrobial properties at-
tributed to their large surface area [3].

Synthesis of AgNPs is generally carried
out by various physical and chemical meth-
ods [4-7]. Most of them are successful, but
have some limitations in implementation
due to expensive chemical reagents and
hazard to environment. In contrast, «green»
nanotechnology integrates the principles of
chemistry and engineering for producing
eco-friendly, safe nanoparticles don’t using
toxic chemicals in their synthesis protocol
and various waste materials have also been
utilized [8]. The use of plant extracts, en-
zymes, bacteria, fungi, and algae provides
an environmentally safe route for the pro-
duction of nanoparticles. The main focus
of nanotechnology is to synthesize mon-
odispersed nanoparticles with predictable
shape, size, and polymeric coating for po-
tential biomedical applications [2].

The antimicrobial activity of silver
nanoparticles against E. coli has been
investigated by some researches [5,7,9].
Silver nanoparticles was obtained by re-
action between silver nitrate and ascor-
bic acid in the presence the sodium salt
of a high-molecular-weight naphthalene
sulfonate formaldehyde condensate as
stabilizing agent. Getting precipitate
was washed five times with deionized
water and the obtained the nanosize sil-
ver powder by freeze drying. Transmis-
sion electronic microscopy demonstrat-
ed the average size of obtained silver
nanoparticles which reach to 5-20 nm.
Finally, powder was dissolved in water
and estimated the bactericidal effect in
concentration 1-10 % in solid and liquid
Luria—Bertani medium with E. coli. Re-
sults of experiment demonstrated that
100 % inhibition of bacterial growth in
agar medium was in plates with 5 % and
more concentration of silver nanoparti-
cles powder. In contrast, in liquid me-
dium all estimated concentration didn’t
have full bactericide effect, but signifi-
cant grows delay of E.coli culture per-
formed in tubes with 10% concentration
of silver nanoparticles. Additional anal-
ysis was provided due to scanning and
transmission electron microscopy for
study the biocidal action. Thus, E. coli
cells were damaged, showing formation
of “pits” in the bacteria cell wall [9].

The aim of present research is in vitro
estimation of bactericidal effect for first-
time received original “green synthesis”
system of AgNPs, obtained by reducing
AgNO, due to compounds of aqueous
vegetal extracts, on Escherichia coli.

Materials and methods
Material

Strain Escherichia coli UKM B-906
was received from Danylo Zabolotny
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Institute of Microbiology and Virol-
ogy National Academy of Science of
Ukraine. Bacteria were cultivated in
liquid medium meat-peptone broth
(MPB) during 6 hours in thermostat
with 370C. Before conducted bacteri-
cidal tests, inoculum suspension was
diluted with medium up to optical den-
sity 0.5 of McFarland standard scale
that corresponded 108 colony-forming
units CFU per cm’.

Obtaining of AgNPs and characteri-
zation techniques

In first, the vegetal extracts were ob-
taining due to water maceration of berry
pomaces with ultrasound (US) treat-
ment. As a plant material for extraction
we used such food wastes as crests and
pomace of grape, pomegranate pomace,
and currant pomace. Sonication was
performed for 1 h with frequency 27
kHz and power 200 W. Obtained extract
after cooled down was passed through
Whatman filter (# 1) for getting homo-
geneous aqueous disperse system.

In second step, the dispersions of
silver nanoparticles were prepared by
chemical reaction using vegetal extract
as the natural reducing for argentum
nitrate and stabilizing of dispersion
system agent. Equal volumes of
aqueous plant extract were dropwise
added to 0.01 M AgNO3 water solution.
The color of the reaction mixture
gradually changed over 30 min and as
well indicated the formation of AgNPs.

UV-Vis spectra of colloidal solu-
tions were recorded in the wavelength
range of 190-700 nm using the UV-
5800 PC spectrophotometer (FRU,
China) and quartz cuvettes. Zeta po-
tential of colloidal particles was mea-
sured on a Zetasizer Nano-25 analyzer
(Malvern Instruments Ltd., Malvern,
England).

Bactericidal tests

Bacterial ~ susceptibility —measured
quantitatively in a particular test system
and expressed as the minimum inhibitory
concentration (MIC) and minimum bacte-
ricidal concentration (MBC) of the agents
for the strain tested [10]. Active concen-
trations estimation in liquid medium was
performed by the method of evaluation of
the action of antibiotics [11], and we used
MPB as non-selective nutrient medium.
In set of tubes that covered 2 cm?® of MPB
we added 2 cm® of AgNPs solution with
concentration range and finally added 2
cm’® of E. coli inoculum. In control tube
we put 2 cm® of MPB, 2 cm?® of aseptic
distilled water, and 2 cm?® of inoculum.
Experiment carried out in 10-times reiter-
ative for ensure of result reproducibility.
All tubes incubated in thermostat with
37°C in 24 hours.

After incubation period we conduct-
ed photometrically monitoring turbidity
(colorimetric changes) in the broth in
which the test organism is growing. The
results was evaluated as difference in op-
tical density of the suspensions by pho-
toelectric colorimeter with 5 mm quartz
cuvette at A= 540 nm (for most samples)
or 670 nm and 750 nm (for dark opaque
samples with high concentration of sil-
ver nanoparticles solution). As additional
control was carried out taking samples
from each tube and put on solid selective
medium Endo agar in Petri dishes, which
were incubated for at 370C in two days
and, finally, analyzed visually for present
or absent bacteria growth.

Results and discussion

Chemical characteristics of ob-
tained disperse system

Formation of silver nanoparticles
was monitored by UV—vis spectrum and
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Fig. 1. The silver nanoparticle size distribution by intensity obtained
by the various extracts: a - grape pomace, b — currant

concluded that reaction was completed
within 30 min of exposure. Dynamic
light scattering (DLS) used for measure
the hydrodynamic size of nanoparticles
in suspensions. The chart with sizes dis-
tribution frequencies of two hours after
synthesized AgNPs is showed on Fig.1.

Zeta potential measurements were
conducted to evaluate the stability of the
disperse system (table 1). In general, a
suspension that exhibits a zeta potential
more than —20 mV (less than the abso-
lute value of a number 20) is considered

unstable and will result in particles set-
tling out of solution in the absence of
other factors.

Antibacterial properties

MBC was described as the lowest
concentration of AgNPs solution in
tube in which there wasn’t significant
changes of turbidity and found any
colony in Endo agar. MIC is estimat-
ing as concentration in tube in which
turbidity (optical density) was doubly
decreased.

1. Characteristics of silver nanoparticles synthesized using the various extract

NP Zeta potential, AmV

Average NP size, nm

AgNPs on grape extract

-15.31 92

AgNPs on currant extract

-24.23 80
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2. Optical density of test tubes content set and growth on Endo agar

AgNPs on grape extract
Control 1% 5% 7,5% 10% 15%
Opt.den 0,52+ 0,43+ 0,12+ 0,03+ 0,024+ 0,025+
0,015 0,008 0,016 0,005 0,005 0,005
G |« | - [ [ ] -
AgNPs on currant extract
Control 5% 7,5% 10%
Opt.den 0,54+ 0,17+ 0,13+ 0,075+
0,02 0,015 0,005 0,004
Sovhon | N

Experimental results of susceptibility
of E. coli strain cultivated in liquid nutrient
medium with addition concentration range
of silver nanoparticles solutions, obtained
on a base of different vegetal extract are
present in table 2. Statistical processing

of experiment results were as rejection of
gross errors using the S-criteria and the
calculation of the average value of optical
density with mean square deviation.

Low values of optical density at
least less than 0,075 as well absent of
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Fig. 2. Chart for graphical extrapolation and estimation of MIC of AgNPs
obtained on a base vegetal extracts
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bacteria growth on Endo agar allow us
to determinate the minimal bactericidal
concentration of each sample of AgNPs
solutions.

For estimation and compare the
minimal inhibitory concentrations of
different AgNPs solutions have been
used graphical method as determination
of agent concentration that are corre-
sponded to half value of optical density
in relation of control tube in each sam-
ple (fig2.)

Therefore, for Ag NPs obtaining on
a base of grape extract MBC is 7,5 %
and MIC is 3,5%; for currant extract
MBC is 10 % and MIC is 4,2 %.

Conclusion

As experiment demonstrated, the
most effective system against E. coli
UKM B-906 was a disperse system
of silver nanoparticles obtained from
AgNO, and grape crests and pomace
extract which contained the optimal
ratio of compounds as excellent re-
ducing of argentum salt and stabiliz-
ing of nanodisperse system agents.
Probably, the active molecules present
in the extracts such as polyphenols
and triterpenes promote the reduction
of metal ions.
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AHOmMayia. byna 8u3HaYeHa aKMUBHICMb HAHOOUCMEPCHUX cucmem, 00epHaHUX Ha OCHO-
8i POCAUHHUX eKcmpaKkmie ma Himpamy cpibna w000 E. coli 8 piokomy cepedosuuwyi. PocauHHi
eKcmpakmu 6yanu ompuMaHi 3 A2I0HUX 8U4AB0K Memodom 800HOT Mayepauii 3 06pobKor yb-
mpaseykom. [l3ema-nomeHuyian ymeopeHux HaHO4acmok cpibna 6ye e mexcax 6id -15 0o -24
MB, a cami HaHoyacmku manu po3mip 80-92 HMm. [ocnid 3 eunpobosy8aHHA AGHMUMIKPOBGHUX
enacmusocmeli HaHocucmem cpibna 3akaadanu 8 decAMUKpamHil noemopHocmi, cmamuc-
muyHa 06pobKa pezynbmamie nepedbavana BUKOPUCMAHHA S-Kpumepito 0415 8i0KUOAHHSA 2py-
6ux noxuboK ma po3paxyHoK cepedHb020 3HAYEeHHA OMUYHOI 2yCMUHU cycneH3ii 3 ypaxyeaH-
HAM cepedHbo20 K8aOpamu4Ho20 8i0xuneHHA. KoHmponbHi sucieu nposodunu Ha EHOO azap.
HaHocucmemu cpibna, odepxaHi Ha ocHosi ekcmpakmy epebeHis i u4a8oK suHo2pady ma eu-
4aB0K CMOPOOUHU 8UABUAUCL cMAabinbHUMU ma akmueHUMU 8idHocHo E. coli UKM B-906. MiHi-
ManbHa bakmepuyudHa KoHYyeHmpayia cmaHosunaa 7,5 % 014 HaHocucmem cpibnaa 3 ekcmpak-
my suHozpady ma 10 % — 018 eKcmpakmy cMopoOuHU. MiHimanbHi iH2ibyo4i KoHYyeHmpayii
cmaHosusu 8ionosioHo 3,5 % ma 4,2 %.

Knrouoei cnosa: silver nanoparticles, berry pomace extract, E. coli, minimal bactericidal con-
centration, minimal inhibitory concentration
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AHomayis. [TpoaHani308aHO KopenAuiliHi 3anexHocmi 0eHOpoMempPuU4YHUX MOKA3-
HUKi8 ma iHOeKcig pi3HOMAHIMHOCMIi MacusHUX 0epesocmaHie cado80-MapPKOBUX Kyfb-
mypgimouyeHosie Kpusopixixa 014 ¢imoonmumizayii HABKOAUWHLO20 MPUPOOHO20
cepedosuwia. Monbosi Ui KamepansHi 00CniOHeHHA nposedeHo 3a 3020/bHONPULHA-
mumu memoodukamu Ha 10 06’ekmax o03es1eHeHHA | 22 muM4Yacosux MOHIMOPUH208UX
dinaHkax, 0e 6ynu 3’acosaHi: hnopucmuyHuUll cKnad, 2ycmoma HacadxeHs, sucoma U
diamemp cmosbypa, cyma naow; riornepevHux rnepepisis, 3anac cmosbypHoi depesuHu
MOCUBHUX 0epe8oCMaHis. 30 KAACUMHUMU (hOPpMYyAamMu pOo3paxos8aHi iHOeKcu pisHoma-
HimHocmi depesocmaHis: LLleHHoHa, [ieny, CimncoHa ma Mapzaneda.

YcmaHoesneHo, wo 8 cadax i napkax Kpusopixia macusHi depesocmaHu c¢hopmo-
8aHO 3 22 gudis, Aki Hanexams 0o 13 podis, 12 poduH ma 8iddiny [TOKPUMOHACIHHI.
JleHOpomempuyHi MOKAa3HUKU 0epesocmary niomeepoxcyroms, Wo 8udu 0epesHux poc-
/IUH nepebysaroms y cmpecosomy CmaHi 8HACMIOOK NocmiliHo20 8rnausy HecrpuamMu-
BUX E€KOs102[YHUX YUHHUKI8 HAmypa2eHH020 ma aHmMporni4yHo20 2eHe3ucy. [jogedeHo, wio
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MiX 0eHOpoMeMpPUYHUMU MOKA3HUKAMU mMa iHOeKcamu pi3HomMmaHimHocmi depesocma-
Hig cadoso-rnapKosuXx KysnbmypghimoyeHo3ie € cmamucmuyHo 3HaYyuuli 38 A30K.

Ceped 0eHOpoMeMpPUYHUX MOKA3HUKIB, 2/cmoma HacadXeHb ma 3anac cmosbypHoi
depesuHu 8UABUAUCA Haliymausiwumu 00 3Ha4YeHb iHOeKcie piz3HoMaHimHocmi Oepe-
socmaHise. Ceped iHOeKcie pi3HoMaHimms iHOeKc supieHaHocmi llieny eussuscs HaliH-

hOPMAMUBHIUWUM MOKA3HUKOM.

Knroyoei cnoea: macusHi depesocmaHu, cado80-NapKosi KysabmypgimoueHo3u, ¢rio-
pucmuyHuli cknad, 0eHOPoOMeMpPUYHI MOKA3HUKU, iHOeKCU pi3HOMaHImms, Kpueopircos.

Axmyanvnicme.

Ha mouvatky TpeThoro THCSYOIIT-
TS B IPOMHUCIIOBHX pErioHax YKpaiHu
CaJIOBO-TIAPKOBI  KYJBTYp(DiTOLECHO3U
3aJIMIIAIOTHCS MPOBITHAM YUHHUKOM
(dopMyBaHHS CEpeHOBHUILNA SKUTTENI-
SUIBHOCTI JIIOAMHM. J{oBemeHo, o IXHi
¢iToonTUMI3aNilHI, (iTOMETIOpaTHBHI
Ta (¢iTopekpealliiini GyHKIIT peanizy-
IOThCS B ITOBHOMY OOCSI31 3aBISIKH Ha-
SIBHOCTI B IXHBOMY CKJIaJi MacHBHUX
nepeBoctaniB [1-4]. V Gimbimocti mpo-
MUCIIOBUX perioHaxX YKpaiHU HasBHI ca-
JIOBO-TIAPKOBI HACAKCHHS CTBOPIOBAIN
y 60-70-x pp. XX CT. 3 BUKOPUCTAaHHSIM
TOTOYACHUX TOCATHEHBb arpOTEXHIKH Ta
HAayKOBOI IyMKH. ToMmy, IUIS Cy4acHHX
MICBKHX CaJiB Ta TapKiB MpUTaMaHHI
MEBHI OCOOJIMBOCTI 1XHBOI CTPYKTYp-
HO-(yHKIIIOHATBHOT opranizanii. ITpo-
Te, ChOTOICHHS HECe HOBI BHKIUKH, Y
TOMY YHCII 1 JII1 €KOJIOTIYHOI HAayKH.
30KkpeMa, y MPOMHCIOBUX MICTax CTe-
MOBOi 30HU YKpaiHW, BUIU JEPEBHUX
POCIHH 3a3HAIOTh HETaTHBHOTO BILIUBY
MOCYIIJITUBOCTI KJIIMary, 3a0pyaHCHHS
IOBKUUIA Ta HACHIAKIB I00AJIBHOIO
HOTeIUTiHASA [5-7]. Y pesynbrari mporo
BOHU TIPHUTHIYYIOTHCS Ta HEPEIIacHO
3MEHIIYIOTh CBOi EKOJOTIYHI IOCITYTH
Ta ¢itodpyHkuii [8-10].

VY 3B’S3Ky 3 UM, JOCI 3aJIHIIAETHCS
aKTyaJbHUM OOIPYHTYBaHHS ONTHMAllb-
HOI MOJIeINi epeBHIX HacaLkeHb. BoHa

MOBHHHA BPaxOBYBAaTH IXHIO BiAIOBI-
HICTh CKOJIOTIYHHUM YMOBaM pO3Tallly-
BaHHSI 3 ONTHUMAJBHOIO BHYTPIIIHBOIO
opranizaiiero. 3a Takux OOCTaBHH Jie-
PEBHI Haca/pKeHHs OyIyTh CITPOMOXKHI
MaKCUMAJIbHO BUKOPHCTOBYBATH €KOJIO-
TiYHI peCypCcH K TEPUTOPIi IXHBOTO PO3-
TaIlyBaHH:], TaK 1 CTBOPEHOTO HUMU IIe-
HOTHYHOTO CEpEeOBHUINA. 3 YacOM BOHHU
TpaHC(HOPMYIOTBCS B CTilKI U (iToMe-
JOPAaTHBHO BUCOKOS(hEKTHBHI (iTorie-
HO3U. BakImBUM acmieKToM y po3poOri
TaKoi MOJIE € 3’sICYBaHHS 3aJIe)KHOCTEH
MDK CHIPOMETPUYHUMH TOKa3HUKAMHU
CY4acHOrO CTaHy AEPEBOCTAaHIB Ta Xa-
PaKTEPUCTHKAMH IXHBOI BUIOBOI OpraHi-
3arrii (iHaeKkcaMu 010pI3HOMAHITTS).
3Bijick BHTIKa€ HarajibHa TIOTpe-
0a 3’sACyBaHHS KOPEIAIIHHOCTI MIiX
UMK ITOKa3HUKAMH JEPEBOCTAHIB Ca-
JIOBO-TIAPKOBUX  KYJIBTYPQITOICHO31B
Kpuopixoks (CIIKDLIK).

Memoro oocnidxycenns Oyno 3 To-
3WIIH €KOCHUCTEMHOTO IIXOAy Mpoa-
HaTi3yBaTH KOPEJAIIHHI 3aJeKHOCTI
MDK JCHIPOMETPHYHIMH TOKa3HHKAMHU
Ta IHJEKCaMH PI3HOMAHITHOCTI Jepe-
BOCTaHIB CaJJ0BO-ITAPKOBUX KyJIbTYpdi-
TOLIEHO31B KpHBOPIKKSL.

Mamepian i memoOou 0ocnioxnceHv.
Hamu mporsrom  2015-2019 pp.

KOMIUICKCHO JIOCTI/PKEHO MACHBHI Jepe-
Boctanu (CITK®IIK), siki BHKOpHCTOBYE
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HacelieHHs1 perioHy. Ilin yac moiboBHX
BUIIYKYBaHb MapIIPYTHO-PEKOTHOCIIH-
POBOYHMUM METOIOM OOCTEKEHO CalH Ta
napku periony. ¥ 10 o0’ekrax o3eieHeH-
HS 3aKJIaJICHO 22 THMYacOBI MOHITOPHH-
TOBI IUITHKH, Y MEXaX SIKHX JUI KOKHO-
TO eK3eMIUTIPA, 32 3aralbHONPUIHATUMEI
metomukamu  [11-13], BcranoBmoOBaIM
TIOTIEPETHIO BU/IOBY IPHHAJICKHICTD, BU-
MIpIOBAJTM BUCOTY Ta JliaMeTp CTOBOypa
(Ha Binmcrani 1,3 M Bix 3em).

Y xaMepaibHHX YMOBaX 32 BU3HAYHU-
koM [11] yTouHtOBaJIM BHIOBY Ha3BYy Jie-
peBHEX pociuH. HoMeHKnmarypy Ta cuc-
TEMAaTHYHY YIOPSIKOBAHICT TAKCOHIB
HAJIAHO 3TiAHO 3 MDKHApPOJHUM iHJICK-
COM HayKoBHX Ha3B pociuH — [PNI, http://
www.ipni.org/ [14]. 3a 3ararpHONPUIAHS-
tumu Metonmkamu [12, 13] pospaxoBy-
BaJTM JCHIPOMETPHYHI IMOKA3HUKH Jepe-
BOCTaHy, 30KpeMa TYCTOTy HACAIDKCHb
(Na, mt/ra), miamerp croBOypa (Da, cm),
Bucorty jepeB (Ha, m), 3amac croBOypHOI
nepesunm (Va, M°/ra) Ta CyMy IDIOLI TI0-
nepeynux mepepizi (Ga, m*/ra). Ycra-
HOBJTIOBAJIM BIK HACa/DKCHb (3a apXiB-
HUMH MaTepiajlaMi) Ta PO3pPaxOBYBaIU
BIZIHOCHI JICHAPOMETPUYHI ITOKA3HHKH,
sik giametp croBOypa (Dr, cM*pik!), BUco-
Ty nepesa (Hr, M*pik'), 3amac ctoBOypHOI
nepesunn (Vr, M*/ra*pik!) Ta cyMy II0I]
norepedrux nepepizis (Gr, m*/ra*pik’).

Pi3zHOMAaHITHICTB JICPEBOCTaHIB
CIIKOILIK omiHoBamM 3a JOIIOMOIOIO
IHIeKCIB: pi3HOMaHITHOCTI IlleHHOHA 1
Cimricona, BupiBasiHOCTi [lieny Ta Garar-
ctBa Mapraneda, siKi po3paxoByBaId 3a
KJIAaCMYHUMHU MeTonukamu [15-18] 3 Bu-
KopucTanusM gopmy 1, 2, 3 Ta 4.

rS{E0 o

ne: H’ IHJIEKC PI3HOMAHITHOCTI
[llenHoHa, S — KUTbKICTh BHIIIB y MEXax
TUMYaCOBOI MOHITOPHHTOBOI ITUITHKH, Ni
— OIIHKA «3HAYyIIOCTI» i-r0 BHY, N — 3a-

rajibHa OIIHKA «3HAYYIIIOCTI» BUJIIB y Me-
»Kax THMYACOBOI MOHITOPHHIOBOI IiJISH-
KH, In — HaTypasbHuii Jorapudm.
H 1
In(S) @)

Eq

ne: Eq— inaekc pupiBusHOCTI [Tieny,
H’—inpekc piznomaniTHocTi llleHHOHa,
S — KIJBKICTh BHJIIB Y MEXaxX THMYACO-
BOT MOHITOPHUHTOBOI TUISIHKH, In — HaTY-
pasbHHiA JJorapudM.

=55 e

ne: E — innexe pisHoManiTHOCTI CiM-

TICOHA, S — KUTBKICTh BHJIIB Y MEKax THMYa-

COBOI MOHITOPHHIOBOI JIUITHKH, i — OITiH-

Ka «3HA4yIIOCTD i-ro BHy, N —3araibHa

OIIHKA «3HAYYILIOCTD» BUIIB Y MEXaX THM-
YacoBOI MOHITOPHHIOBOI IUISIHKH.

L_(5-1) )
In(N) )

ne: Ma — innekce Oararctea Maprae-
¢a, S — KUTBKICTh BUIIB Y MEKaxX THMYa-
COBOI MOHITOPHHTOBOT JIUIAHKH, N — 3a-
rajibHa OIlIHKA «3HAYyIIOCTi» BHUJIB Y
MEKaxX THUMYacOBOI MOHITOPHHIOBOI Ii-
JSIHKY, In — HAaTypaIbpHUiA Torapum.

3a po3paxyHKIiB iHIEKCIB pi3HOMA-
HITHOCTI B MEXaX KOKHOI THMYacOBOI
MOHITOPHHTOBOI JUISTHKA BUKOPHCTOBY-
BT Taki NEHIPOMETPUYHI MOKa3HUKU
KO)KHOTO BHIY: I'YCTOTY HAacaKeHb, 3a-
mac CTOBOYpHOI IEPEBUHH Ta CyMY ILIOI]
MOTIEPEYHUX Mepepi3iB.

OtTpuMaHi pe3ylIbTaTH PO3PaxyHKIB
OIPAIFOBYBAIT MATEMATHIHO 3 3aCTOCY-
BaHHSAM METOIIB 1 aJrOPUTMIB Bapiarliii-
HOI Ta KOPEJIAIIHHOI cTaTucTHKH [19].

Pesynvmamu 00cnioxncenHs ma
ixHe 062080peHHs.

3arasnbHa xapakrepuctuka CITKOLK.
dopmyBaHHs cafiB i mapkis Kpusopixk-
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K1, EKOJIOTIYHI YMOBH TEPUTOPIN TXHHOTO
po3sTantyBaHHsl, (IOPUCTUYHUIA CKIaj 1
OoTaHiKo-reorpa(iuHy XapakTepPHCTUKY
Ta EKOJOro-00TaHiuHy OOyMOBJIECHICTh
TOIIMPEHOCTI BHIIB ACPEBHUX POCIIHH, a
TaKOXK OCHOBHI TIOKa3HUKH JEPEBOCTAHIB
CIIKOK po3misiHyTO y IOIepeaHix Ha-
mmx myomikamisx [20-24]. Y nomanbmo-
My HaBOAMMO 3arajbHy XapaKTepPHCTUKY
CIIKOLIK B 00cs3i, sKuii HEOOXITHMIA
JUTSL PO3YMIHHSI 3aTaJTbHOT JIOTIKH CTaTTi.

Y KpuBopi3pkoMy TipHHYO-METa-
JYPriiHOMY pErioHi OUIBIIICTH CajiB
i mapkiB ctBopero B 30-x Ta 50-60-x
pokax XX CT. 0JJHOYACHO 3 oro Oypx-
JUBOK iHAycTpiamizaiiero. [lpore B
70-80-x pokax XX CT. 3HauHa KUTbKICTh
3aIUIAaHOBAaHUX OO0 €KTIB  O3CIICHEHHS
3ayImmiacs Jjuiie B mpoekrax [21].
Hanpukinani XX cr. Ta moyarky XXI cT.
HETaTUBHI SBUIIA B CAJI0BO-IIAPKOBOMY
OyMIBHHIITBI JIMIIE MOCWIHIKNCS. Boa-
HoOYac, 3HaYHA KUTBKICTh CaJliB 1 MapKiB
MOTPAIHIH B ACTIPECUBHI MIKpOpaHoHU
KpuBopixoks, 10 30HH IIaXTHUX 00-
BaJIeHb a00 3AUIIMIKCS 1032 YBarok
KOJIMIIHIX BJIACHUKIB Ta MiCHKOI BJIaIH.

PicT 1 po3BUTOK JIepEBHUX POCIUH
BiJIOyBA€ThCS 3a IHTErPATBLHOTO BILUIUBY
€KOJIOTIYHUX YHMHHHKIB, KOTPi, Y CBOIO
4yepry, MOIUISIFOTh Ha HaTyparcHHi Ta
antpomiuni [2, 25]. Cepen mpupomHux
YHHHUKIB KPUTHIYHAMH, 1 TOMY Haii3Ha-
YYIIUMH, € POIFOUICTh (TPOHICTH) Ta,
ocobmuBo Ha KpuBOpIXOKi, BOJOTICThH
(rimponoriunicTs) rpyHriB. Cepen aH-
TPOIIYHUX YHHHHKIB CyTTEBE 3a0pya-
HEHHSI aTMOC(EpHOro MOBITPS 3HAYHO
MOTIPIIY€E SKOJIOTIYHI YMOBH 3POCTaHHS
BUIB ICPEBHUX POCIIHH.

3aramoMm, IOEAHYIOYH  MOXKJIHBI
e(peKTH B3aeMOJii MPUPOAHUX TPYHTO-
BO-T1IpOJIOTIYHIX ITOKAa3HUKIB i aHTpO-
MIYHUX YAHHHKIB 3a0pyIHEHHS aTMOC-
¢depHoro moBiTps [4, 6] MU BUAUTHIH
cupustuei (CY), BITHOCHO CHpUST-

muBi (BCY), BiTHOCHO HECHPHSTINBI
(BHY) 30HU eKOJIOTIYHUX YMOB POCTY
{ PO3BUTKY POCIIHH Y JCPEBOCTAHAX Ca-
IiB 1 mapkiB KpuBopixoks.

3a pesynsraTaMu IPOBEICHOI OIiHKH
[20-22] i nanuMu iHIHX aBTOPIB [26-28]
y mapkax, cajgax i ckBepax KpuBOPLKKS
3poctae nmoHaa 150 BUIIB IepeBHUX 1 Ya-
rapHUKOBHX pociuH. [Ipote MacuBHI ne-
peBocrann CIIKDLIK cdopmoBani mwrie
3 23 BUIB, 110 HaJIeXkaTh 10 13 pomis, 12
pomuH 1 Biuty [Tokputonacinai. Hamu
B MEXaX OJIHIET MOHITOPUHIOBOT TUITHKH
BUsIBJICHO Bix 1 710 8 BUIIB JepeB (B ce-
penrbomy Bi 4 10 5). BoaHouac, Ha 7 i-
nsikax (31,82 % Bij TXHBOI 3araibHOT
KUJIBKOCTI) € Jmmie 1-2 BHAM Jepes, 3
(13,64 %) — 2-4, 9 (40,91 %) 4-6 Ta
3 (13,64 %) — 6-8. Y Mexax MOHITOPHH-
TOBUX IUISTHOK MACHUBHHUX JEPEBOCTAHIB
CIIK®DLIK anaXToHHMMH (HE MiCICBHU-
MH) € 14 BuniB nepes (abo 60,87 % Bin
TXHBOI 3arajbHOI KiTbKOCTI). Cepel BUIIB
y MmacuBHuX zepeBoctaHax CIIK®LK
MaKCUMaJIbHY 3arposy st (itopizHO-
MAaHITTSl PEriOHy CTaHOBJATH POOIHIs
3Bu4aiina (Robinia pseudoacacia L.) ta
KIIeH siceHenucThii (Acer negundo L.),
ski, 3riiHO A.B. 3aB’stioBoi [29], BigHe-
ceHo J1o yopHoro crucky (Black List) sk
HaliHeOe3IIeyHiIi iHBa3iliHI pocauHH. 3a
nmanamu [ H. 1lons [30], i BUan CTaHOB-
JSTh CYTTEBY 3arpody sl 30epe:KeHHS
010pI3HOMAHITTS BU/IIB ICPEBHUX POCITHH
Ha KpuBopixoki.

Jlenopomempuyni nokasHuku oepe-
socmany CIIKDIK. 3a pesyabraTamu
HAIIUX TOCIIKEHb, MACHBHI IEPEBOC-
taun CIIKOILIK Big3Ha4arOThCSA THUIIO-
BUMH aOCOJIOTHHUMHU JI€HIPOMETPUY-
HUMU TiokazHukamu [24]. Tak, ryctoTa
HacapKeHb cra”HoBuTh 500-700 mrr/ra,
Bucora — 14-18 M, miamerp — 25-32 cwm,
3armac ctoBOypHOi nepeBuHu — 200-
450 M*/ra © cyma IUIOII IONEPEYHUX
nepepizis — 30-50 m?*/ra (puc. 1).
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Cepenni  3Ha4YeHHS  JEHIpPOME-
TPUYHHAX ITOKA3HHKIB MacHBHHUX JIe-
peBoctaniB CIIK®IK minkom y3rou-
KYIOTbCS, 3 TIOKa3HHKAMH JIICOBHX
¢ditoneno3iB Kpusopixoks [4, 6] Ta 3
JAHAMH 1HIIUX aBTOPIB, SIKI OTpUMa-
HO B IPOMUCJIOBHX PEriOHAX CTEIOBOT
30HM Ykpainu [31-33].

Ha namy nymky, mist o0’ €KTHBHO-
r0 aHali3y Cy4YacHOTO CTaHy MACHB-
Hux naepeBoctaHiB CIIK®IK nporrinb-
HO 3aCTOCYBaHHS BiJHOCHHX 3HA4YCHBb
JICHIPOMETPUYHIX TOKa3HUKIB. BoHm,
3a3BUYal, BIAOOpPaXKAOTh  MPHPICT
(M*pik!, cM*pik!), 3miHM 3amacy Ta 3a-

20

18

16

=
:.g" 14 T
g 12
8
s 10
o
£ 8
0
g
o 6
o
4
2
0
ExonoriuHi ymosu Teputopin
0-cy, O-Bcy, O-BHY
450
400 1.-

350

300

250

-

200

150

100

3anac croB6ypHoi aepeBeHu, Va, m3/ra

50

EkonoriuHi ymoBu Teputopin

O-cy, B-Bcy, O-BHY

rajabHOI IPOAYyKTHBHOCTI (M**Ta ! *pik!,
M**ra'*pik') mepeBOCTaHIB y MEBHHX
€KOJIOTIYHUX yMOBax (puc. 2).

VCTaHOBIIEHO, 1110 B 30H1 CIIPUSITIIHU-
BUX CKOJIOTIYHMX YMOB BIJIHOCHI JIeH-
JIPOMETPUYHI MOKAa3HUKH MAaCHUBHHX
nepesoctaniB CITIK®IIK wmaroTh Taki
CepellHi 3HAYCHHS: BHUCOTY JEPEB —
0,35-0,40 m*pik’!, miamerp — 0,65-0,80
cM*pik’!, 3amac cTOBOYPHOI IepeBHHHU
— 7,50-10,50 m3/ra*pix’!, cymy Mo
nornepeyHux 1epepizie — 0,8-1,0 m?/
ra*pik! (puc. 2).

VeraHoBiIeHI HAMW 3HAYEHHS Bil-
HOCHHX JICHAPOMETPHYHUX MOKA3HHU-
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Puc. 1. A6contoTHi AeHapoMeTpuuHi nokazunku aepesocranis CITKOIK
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kiB nepeBoctaHiB CITKDIIK nepeBHux
POCIIHH IPOBITHUX POIUH 30iraloThes 3
HOPMATHBHUMH JaHUMH POCTY Ta PO3-
BUTKY [33, 34]. [Ipote Ha3BaHi Mmokas-
HUKK Ha 15-25 % BuUI, HDK JICOBHX
KyaeTypdiTorieHo31B 'y KprBopizpkomy
perioHi [4, 6].

3MiHa EKOJOTIYHHX YMOB TEPHUTO-
piii posramryBanus CIIKOIIK icrotHO,
MPOTE Pi3HOBEKTOPHO, BILIMHYJIA HA Bif-
HOCHI JICHIPOMETPHUYHI MOKa3HUKU Ma-
CUBHHX JiepeBocTaHiB. Tak, y 30Hi Bil-
HOCHO CIIPUSTIMBHX E€KOJIOTTYHUX YMOB
MU BcTaHOBWIM 30umbineHHs (P < 0,05),
MOPIBHSHO 3 EKOJOTIYHOIO 30HOI0 CIIPH-

0,5
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04
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CepepnHs Bucorta, Hr, m/pik
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0O-cy, O-BCy, O-BHY

10 =1

3anac ctoB6ypHOi gepeBuHm, Vr, M3/pik
o

ExonoriyHi ymoBu Teputopin

STIUBAX YMOB, iXHBOTO: CEPEIHBOTO
niamerpa Ha 7,04 %, 3amacy ctoBOyp-
HOI jiepeBuHU — 8,87, cepeHbhOT BUCOTH
— 13,51 Ta cymu 1uioni norepevHnx Ie-
pepiziB — 16,67 %. OxgHouacHO BU3HAYC-
HO, IO B 30HI BiTHOCHO HECIIPUSITIUBHX
EKOJIOTTYHUX YMOB, HABITAKH, IIPOCTEKY-
eThest focroBipHe 3MeHteHHs (P < 0,05)
JliameTpa 1 BUCOTH BIAMOBIAHO Ha 9,86
ta 10,81 %,. Y iux yMoBax HaiHTEHCHB-
Hillle 3HIKCHHS BIJHOCHUX JCHIPOME-
TPUYHUX [TOKA3HHUKIB OYyJIO TIpHTaMaHHE
UL CYMH TUIOII TOTIEPEYHHX IIepepi3iB
— Ha 14,58 Ta 3amacy cToBOypHOI 1epe-
BHHH — Ha 24,28 %.
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Puc. 2. Binnocni nenapomerpuyni noxkasnuku aepeBoctaniB CITK®I]
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Tloxasnuxu  piznomanimuocmi  Oe-
pesocmany CIIK®DI[K. BinnosigHo mo
CY4acHOI HAayKOBOI JYMKH, IiJT 0-Pi3HO-
MaHITTSIM OKpEeMHX (DITOIICHO3IB PO3yMi-
IOTb IXHE BHIOBE 0ararcTBO, BH3HAYEHE
3a JIOTIIOMOTOI0 CIIELIaJbHUX 1HIEKCIB,
PO3paxyHOK SKUX 3TIHCHIOIOTH Ha OCHO-
Bi 3HAYCHb KUIBKOCTI Ta BIJHOCHOT psic-
Hocti BuaiB [35, 36, 37]. Haiiuacrime
JUIA OIIIHKK PI3HOMAHITTS PEKOMEHIY-
JOTh BHKOPHCTOBYBAaTd iH(OpMaIliitHi
iHgekcH: pisHoMaHiTHocTi IlleHHOHa,
BupiBHstHOCTI [liemy, nominyBanus Cim-
[ICOHA, a TAKOXK BIJHOCHOIO BHIOBOIO
OararctBa Mapraneda [38, 39, 40, 41].

AHami3 OTpUMaHWX pe3yJbTaTiB
MOKa3aB, 10 3HAYCHHS 1HJIEKCY Pi3HO-
MaHiTHOCTI llleHHOHA JepeBOCTaHIB
CIIK®IIK xonuBa€ThCs B Iialia30Hi Bij
0,75 mo 1,61 3a cepenHbOro 3HAYEHHS
0,99 (Tabm. 1).

[TokazaHo, 110 1HAEKC Pi3HOMAHITTS
[lleHHOHA TMOKa3y€e CKJIAJHICTh CTPYK-
TYpPH TIPUPOIHOTO a00 IMITYYHOIO yIpy-
MyBaHHS, KA IPYHTYEThCS Ha Killb-
KICHIM MPEICTaBICHOCTI BUJIIB POCIIHH.
BiH, 3a3BHMYaii, KOJIMBAETLCS B MEKax
Big 0,5 1o 4,5 [42-44]. Otpumani HaMu
pe3yJbTaT CBi4aTh IIOAO0 CIPOIICHOT
BH/IOBOT CTPYKTYPH MaCHBHHUX JIEPEBOC-
taHiB CIIK®LIK. Otpumani y BiTHOCHO
CHPHUATINBOI 1 BITHOCHO HECTPHUSTIH-
BOI €KOJIOTIYHHX 30HAX 4YHCEIbHI 3Ha-
YEeHHS 1bOTO iHJCKCY Oyau Ha 22-49 %
HWKYl 32 TMOKa3HUKH 31 CHPUATIHBOL
30HH POCTY Ta PO3BUTKY POCIHUH Jepe-
BocTaHiB (Tadm. 1).

UYucnosi 3HadeHHs iHAekcy IlleH-
HOHa, SKi pPO3paXxOBaHO 3 BHKOPHUC-
TaHHSIM JIaHUX TYCTOTH HACA/KCHb
JICPEBOCTaHy B 30HAX CHPUATIMBUX 1
BIIHOCHO CIPHSTIMBHX CKOJOTTYHUX
yMOB BusBIIHCS Ha 21-32 % Oinpmm-
MH, TMOPIBHSIHO 3 MOKA3HHWKAMH 3aracy
CTOBOYpHOI JCPEBUHH Ta CYMH IUIOII
MOTEPEYHUX Tepepi3iB.

®DaKTHYHO IHJCKC BHUPIBHIHOCTI
[lieny € «moXigHOW» I1HAEKCY Ppi3HO-
MaHiTHOCTI IlleHHOHa (MMB. dopmyny
2 po3paxyHKy LbOIO IOKa3HHKa). 3a-
3BAYail, IeH I1HJEKC KOJIIMBAETHCS BIJI
0 mo 1, BogHOYac, BUIII HOr0 YHMCIIOBI
3HAUCHHsl CBiAYaTh IMOAO IIPO BHUPIB-
HSHOCTI PO3MOAUTY BHJIIB Ta IXHBOT
BiTHOCHOI psicHOCTI [36, 45, 46]. 3a Ha-
[IMMU PO3paxyHKaMH, 3HAUYCHHS 1HICK-
cy BupiBHsHOCTI [lieny nepeBocTaHiB
CIIK®IIK 3minroerses Big 0,53 1o 0,86
3a cepeaHboro 3HaueHHs 0,63 (Tabi.
1). OTpuMaHi pe3ynbTaT MiATBEPIKY-
FOTh BHUPIBHSHICTh JIEPEBOCTAHIB, IO
3HAYHO BIJPI3HSETHCSA BiJ TMOKA3HUKIB
MPUPOJHKUX JICOBUX (hiToLEeHO3IB [36,
38]. V¥ pesymbrari MpOCIHiIKOBYOTHCS
HEBHI TEHICHUII 11010 3MiH YUCIIOBUX
3Ha4YeHb 1HJEKCY BHpiBHsSHOCTI [liemy
3aJIGKHO BiJf yMOB TEPHTOPIH IepeBoC-
TaHIB Ta CIIOCOOIB PO3PAXYHKY.

3aKOHOMIPHOCTI JIOMIHYBaHHS BH/IIB
y (hiTOLEHO3aX HAOYHO BiZI0Opakae iH-
nekc pisHoMaHitHOCTI Cimricona. VY cy-
YacHOMY PO3YMiHHI BiH MaHi(ecTye iMo-
BIPHICTB IPUHAJICKHOCTI Oy/Ib-SIKHX JIBOX
0COOMH Y BHOOPIII JI0 IBOX PI3HUX BH/IIB.
BonHoyac #oro MiHIMaJIbHE 3HAYEHHS
3apEECTPOBAHO B yMOBaX HaWOLIBIIO
BUPIBHSHOCTI (hiTorieHo3y (BCl BUAU Ma-
FOTb OTHAKOBY PSICHICTB), & MAKCUMAITbHE
— JIOMiHyBaHHs OZIHOTO BHY [42,47]. Ha-
[IUMA PO3PaxXyHKAMH BCTAHOBIICHO, IO
3HaYeHHsI iHIEKCYy pi3HoMaHiTHOCTI CiM-
nicona aepeBoctanis CITK®ILIK craHoB-
st 0,24-0,60 32 cepemHBOTO 3HAUCHHS
0,50 (tabm. 1). ITpocTexxyroThCsSI HEBUCO-
Ki pIBHI PI3HOMAaHITHOCTI JIEPEBOCTaHIB
CIIK®LIK. 3okpema, IpOrsSIIaeThCs YiT-
Ka TEHJEHLs LIOA0 30UIBIIEHHS YUCIIO-
BUX 3HAYCHBb HASBHOIO 1HIEKCY 3aJIeKHO
BiJl €KOJIOTIYHUX YMOB TEPHUTOPIil po3Ta-
IIyBaHHS JepeBocTaHiB. Tak, Ha TepeHax
BIIHOCHO CIIPUSTIIMBUX Ta BITHOCHO HE-
CIIPUSITIIABAX YMOB HAsBHHH IOKAa3HHK
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B 1,2-2,4 pa3u mepeBUIyBaB 3HAYCHHSI,
sIKI OTPUMAHO B 30HI CHPHUSITIIUBHX €KO-
JOTIYHAX YMOB. Y 30HaX CIPUSITIHBUX
1 BIIHOCHO CIPUSTIMBHX EKOJIOTTYHUX
YMOB Ha OCHOBI ITOKA3HHKIB T'YCTOTH
HACa[DKCHb JIEPEBOCTAHY PO3PAXOBAHO
YHCITOBI 3HAYCHHS iHAeKcy CIMITCOHA, 1110
Oymu Ha 15-85 % HIDKYIMMU 32 TTOKa3HU-
KU 3ar1acy CTOBOYpHOI JIEpPEBUHU Ta CYyMHU
ILTOI TIONIEPEYHUX TepepisiB (Tad. 1).
3a cyJacHUMH HAyKOBHMH ITOIIISI-
namu, iHgekc Mapraneda MaHidectye
IIUJIBHICTh BU/IB (BUIOBE 0ArarcTBo) Ha
neBHil TepuTopii. Tomy, UuM BHIIEe HOTO
YHCJIOBI 3HAYCHHS HA OKpeMii isIsH-
i TUM OLIBIIMM BUAOBMM OararcTBOM
JIOCHI/DKeHa JUITHKA MOXKe OyTH Oxa-
paktepuzoBana [35, 38, 48, 49]. 3rigHO

3 HAllMMKM ~ PO3PaxXyHKaMH, TTOKa3HUKH
iHJIeKCY BUJIOBOTO OararctBa Mapraneda
nepeBocraniB  CITK®DIIK  3MiHIOIOTBCS
Bix 0,87 1o 36,97 3a cepeqHHOrO 3HAYCH-
Ha 7,55 (Tabn. 1). 3a cnocobamu pospa-
XYHKIB YHCJIOBI 3HAYEHHS IbOTO ITOKa3-
HHUKA B 30HI CIIPUSTIMBUX YMOB 3HA4HO
OUIBIII, HIK B IHIIMX €KOJIOTTYHUX 30HaX.
3arajoM, MacHBHI JIEPEBOCTaHH
cafiB 1 mapkiB KpuBOpiXOKS MaroTh
CIIPOILEHY BHIOBY CTPYKTYpY, IO Ii/-
TBEP/DKCHO BCIMa PO3PaxOBaHUMH 1H-
JIeKcaM# O10pI3HOMAHITTSI.
Kopenayitinicms ~ 0enopomempuy-
HUX NOKA3HUKIE MA [HOeKCi8 pisHoMa-
nimunocmi. KopensniidHi po3paxyHKH
MIATBEPANIM, IO MK aOCONOTHUMH
JICHAPOMETPUYHUMHU TIOKa3HUKaMHU Ta

1. Inpexcu pizHomaniTHocTi nepeBocraniB CITKOIK

30HM EKOJIOTIYHMX YMOB POCTY Ta PO3BUTKY POCIIHH JICPEBOCTAHIB
e
M| m [V%| M| m [V M][ m][V%
Innexc pizHomanitHOCTi lleHHOHA
N 1,61 | 0,14 | 17,53 | 0,97 | 0,20 | 67,77 | 0,81 | 0,25 | 81,05
\Y% 1,08 | 0,30 | 55,19 | 0,75 | 0,20 | 83,01 | 0,84 | 0,25 | 77,84
G 1,25 | 0,27 | 43,09 | 0,78 | 0,21 | 86,95 | 0,85 | 0,26 | 79,98
Iunexe BupiBasiHOCTI [Tiemy
N 0,86 | 0,03 | 7,96 | 0,67 | 0,12 | 5691 | 0,59 | 0,15 | 64,94
\Y% 0,56 | 0,14 | 51,44 | 0,53 | 0,11 | 70,86 | 0,63 | 0,14 | 59,67
G 0,66 | 0,12 | 36,42 | 0,55 | 0,12 | 70,16 | 0,63 | 0,15 | 61,87
Tunexe pisHomaniTHocTi CiMIIcOHa
N 0,24 | 0,04 | 31,63 | 0,51 | 0,10 | 62,78 | 0,58 | 0,12 | 54,90
v 046 | 0,15 | 66,41 | 0,60 | 0,10 | 53,26 | 0,55 | 0,12 | 57,90
G 039 | 0,13 | 64,52 | 0,58 | 0,10 | 56,82 | 0,56 | 0,13 | 59,83
Innexce 6ararctBa Mapranega
N 1,99 | 0,26 | 2596 | 1,06 | 0,21 | 68,01 | 0,87 | 0,27 | 81,52
v 223 | 032 | 2852 | 1,24 | 0,28 | 7534 | 1,22 | 0,35 | 76,32
G 36,97 | 13,98 | 75,64 | 7,79 | 84,18 | 35,81 | 14,55 | 1,05 | 79,21

HpumiTkn: cTatucTuyuHi MoKasHUKH: M — cepeqHs apudMeTnIHa, m — aOCONFOTHA MOXHOKA
cepenHboi, V, % — koedirieHT Bapiauii; criocodbu po3paxyHky: 3a N — 3a I'yCTOTOIO HAaCaXKeHb, 3a
V — 3a 3armacoM cToBOYpHOI JiepeBrHH, 3a G — 32 CyMOIO IIIOI ITONEPEYHNX Iepepi3iB
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IHJEKCaMH PI3HOMAHITHOCTI JepEeBOC-
taniB CIIK®LIK mnpocrexyersest cTa-
TUCTUYHO 3HAYYIIMHA 3B’ 530K (Tabm. 2).
[TokaszaHo, 1110 KOCTOBIpHI 69 Koedili-
eHTiB Kopessii [TipcoHa (3a MOKITUBUX
180). V 35 Bumaakax BOHM MiATBEp-
IDKYIOTh HAsIBHICTH IIPSIMOTO 3B’SI3KY
(r*>0), to6T0, Yy pa3i 3pocTaHHS HH-
CEJIbHUX 3HAUCHb 1HJCKCIB PI3HOMAHIT-
HocTi nepeBoctaniB CITK®IIK BinOysa-
JI0CsT 30UTBIICHHS 3HAYE€Hb a0COIIOTHUX
JICHIPOMETPUYHHX ITOKa3HUKIB. J{is 34
IHIIUX BHIIAJKIB, HABIAKH, MPOCTEKY-
BaBCs 3BOPOTHIN KOPENSALIHHUHN 3B’ 130K
(r* <0). Ha mizcraBi OLIHKH CHIIH KOpe-
JIAIAHOTO 3B’SI3Ky MiX aOCOJFOTHUMH
JOCHIPOMETPUYHAMHU ITOKa3HHKAaMH Ta
IHAEKCaMH PI3HOMAHITHOCTI JepeBOC-
taHiB CIIKO®IIK HamMu BCTaHOBJIEHO
MeBHI 3akoHoOMipHOCTI. Tak, y 51 Bu-
majkax IPOCTITKOBYBaBCS —CIAOKUH
3’5130k (0,3 < | r’ | <0,5), 13 — cepen-
miii (0,5 < | r? | <0,7) Ta 5 — cuibHHI
0,7< | r | <0,9). VY mexax wMaTpui
BUMAJIKIB Ty)KE CHIBHOTO KOPEIIIHHO-
0 3B’s13KY ( | r’ | > 0,9) He BUSBIICHO.
Cepen JIEHIPOMETPUYHUX ITOKa3-
HUKIB, TyCTOTa Haca/pPKeHb Ta 3arac
CTOBOYPHOI JEPEBHHU BUSIBHJIHCS Haii-
YYTIMBIIIMMH JI0 3HaYEHb 1HIEKCIB Pi3-
HOMaHITHOCTI fiepeBocTaniB CITKDIIK.
3a BEeKTOPOM 3MEHIICHHS KITBKOCTI BH-
MAJKIB 1 CHIIOK KOPEJSIIHHOTO 3B’ SI3KYy
BOHU YIOPSIKOBYBAJIHCS B TAKUH PSI:
Na > Va > Ha > Da > Ga. Cepej iHaeK-
CIB PI3HOMAHITTS 1HJEKC BHPIBHSHOCTI
[Tieny BusiBHBCS HaiiH()OPMATUBHIIITM
MMOKAa3HUKOM. [HIEKCH pi3HOMAHITTS 3a
BEKTOPOM 3MCHIICHHS KiJTBKOCTI BH-
MAJKIB 1 CHIIOK KOPEJSIIHHOTO 3B’ SI3KY
BUIIyKyBayics B Takuil psa: Eq > (Ma
>E > H’). 3a pe3ynpraTaMu KOpeIsIii-
HOTO aHallizy, cepel CIOoco0IiB po3pa-
XyHKY OTpPUMaHi HaMHU 32 TIOKa3HHUKaMHU
3amaciB CTOBOYPHOI JIE€PEBUHU 1HICKCH
PI3HOMAHITTS BUSBHIIMCS HaiiH(opMa-

TUBHI. 32 BEKTOPOM 3MEHIICHHS Kilb-
KOCTI1 BUIAQJIKIB 1 CHJIOI0 KOPEJIAIIIHOTO
3B 13Ky CIIOCOOM PO3paxyHKy 1HIEKCIB
PI3HOMAHITTS PO3TAIIOBYBAINCSA Y Ta-
Kuii coci6: 3a V > 3a N > 3a G. Ekoino-
TiYHI YMOBH TEPUTOPIH pO3TaIlyBaHHS
CIIK®IIK, meBHUM YHMHOM, BIUTMHYJIU
Ha KOPEJSALIWHICTh JCHIPOMETPHY-
HUX IMOKa3HUKIB Ta 1HJEKCIB pi3HOMa-
HITHOCTI JIepEBOCTaHIB. Y BIJHOCHO
HECIPUATIMBUAX CKOJOTIYHMX YMOBaXx
BH3HAYCHO HAWYHMCEIBHIIY KIIBKICT
BHITAJIKIB 1 HAHOIIBINY CHITY KOPEJISIIii-
HOTO 3B’SI3KY.

BinmHOCHI JIeHAPOMETPUYHI IOKa3-
HUKH JICPEBOCTAHIB OiJIbIII aJICKBATHIIIIE
MaHI(peCTyIOTh iXHIM Cy4acHHUH CTaH.
Tomy, Mi>kK HUMH Ta IHICKCAMH PIi3HO-
MaHiTHOCTI JepeBoctaniB  CITK®IK
MPOIVISIIAETCS CTATUCTHYHO 3HAYY I
3B’a30K (Tali. 3). 3a HamMMu po3pa-
XyHKaMH, JOCTOBipHI 49 koedimieH-
TiB Kopesmii IlipcoHa (3a MOXITUBUX
144). Y 29 Burnagkax BOHH JIOBOJSITH
HasBHiCTH mpssmMoro (r2>0), ay 20 —
3BOPOTHOTO  KOPEIALIHHOTO  3B’SI3KYy
(r*<0). Ha migcraBi OIIHKK CHJIA KO-
PENALIHHOTO 3B’ 3Ky MiXK BiTHOCHUMH
JCHIPOMETPUYHUMH TMOKA3HUKAMHU |
IHAEKCaMH PI3HOMAHITHOCTI JepeBOC-
taniB CITK®IIK y 39 Bunankax BusiBiie-
HO ciabkuii 3B’s130k (0,3 < | 1’ | <0,5),
7 — cepenniii (0,5 < | r’ | <0,7) Ta 3 —
cuwtpaE (0,7 < | r’ | <0,9). Bunankis
JIy’Ke CHIBHOTO KOPEJISIIIHOTO 3B’ SI3KY
( | r’ | >(0,9) y Mexkax MaTpuIll HE Mpo-
[VI1aJI0Ch.

3’1CcOBaHO, IO Cepel BIIHOCHUX

JEHJIPOMETPUYHUX XapaKTepUCTHK,
MOKa3HUKHU 3amacy CTOBOYpHOi nepe-
BUHH BHSBWINCS HAWYyTIHBIIINMHU

JI0 3HAUCHb 1HJIEKCIB PI3HOMAHITHOCTI
nepesoctaniB  CIIK®IIK. 3a BekTo-
POM 3MEHIICHHS KIJIBKOCTI BHUIIAJKIB
1 CHJIOKO KOPEJSIIIIHHOTO 3B’S3KY BOHH
YIOPSIKOBYBJINCH Y Takul psit: Vr >
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2. Kopensiniiina MaTpuus 3a/1e;KHOCTell 3Ha4eHb a0COTIOTHUX JIeHAPOMEeTPUYHHX
NOKA3HUKIB Ta iHekciB pisHOMaHiTHOCTI nepeBocTaniB CIIKOILIK

THzIeKeH pI3HOMAHITHOCTI | 30uu exooriynux | AOCONOTHI ICHIPOMETPUYHI TIOKa3HUKU
- OB TECpUTOPIN

Hazsa g:ﬁ;&i}lﬁz };\f)namry)maﬁgm Na Ha Da Va Ga

cy -0,379 | 0,087 | 0,472 | -0,245 | -0,057

N BCY -0,275 | -0,363 | -0,033 | 0,299 | 0,144

BHY 0,563 | 0,256 | 0,186 | 0,355 | 0,087

Tunexc cy -0,226 | -0,408 | -0,023 | -0,528 | -0,320

p13HOMa- A4 BCY 0,184 | -0,157 | 0,202 | 0,236 | 0,196
HITHOCT1

Ientona BHY -0,487 | 0,361 | 0,152 | 0,403 | 0,079

cy -0,289 | -0,250 | 0,152 | -0,449 | -0,240

G BCY -0,213 | -0,165 | 0,200 | 0,243 | 0,185

BHY -0,491 | 0,348 | 0,151 | 0,402 | 0,079

cy -0,362 | 0,002 | 0,397 | -0,301 | -0,104

N BCY 0,575 | 0,048 | 0,306 | -0,009 | -0,229

BHY 0,774 | 0,631 | 0,206 | 0,403 | -0,040

THIeKe BU- cy -0,362 | -0,469 | -0,094 | -0,554 | -0,349

piBHSIHOCTI \ BCY 0,575 | 0,153 | 0,393 | -0,017 | -0,056

Hiexy BHY -0,774 | 0,791 | 0,114 | 0,441 | -0,104

cy -0,289 | -0,250 | 0,152 | -0,449 | -0,240

G BCY -0,213 | -0,165 | 0,200 | 0,243 | 0,185

BHY -0,491 | 0,348 | 0,151 | 0,402 | 0,079

cy 0,368 | -0,033 | -0,425 | 0,281 | 0,087

N BCY 0,357 | 0,263 | -0,057 | -0,223 | -0,054

BHY 0,665 | -0,404 | -0,192 | -0,382 | -0,035

[nnexe cy 0,243 | 0,371 | -0,020 | 0,510 | 0,301

p13HOMa- Y4 BCY 0,186 | 0,132 | -0,216 | -0,237 | -0,192
HITHOCT1

Cimicona BHY 0,634 | -0,461 | -0,180 | -0,397 | -0,031

cy 0,276 | 0,288 | -0,111 | 0,469 | 0,259

G BCY 0,226 | 0,128 | -0,222 | -0,224 | -0,162

BHY 0,626 | -0,454 | -0,161 | -0,394 | -0,018

cy -0,393 | 0,177 | 0,548 | -0,182 | -0,005

N BCY -0,225 | -0,446 | -0,112 | 0,327 | 0,187

BHY -0,442 | 0,078 | 0,227 | 0278 | 0,153

[unexe cy 0,276 | 0,385 | 0,704 | -0,024 | 0,119

g/‘[‘;ggif_‘ \% BCY 0,226 | 0,643 [ 0,329 [ 0,290 | 0,231

ba BHY 0,626 | -0,146 | -0,016 | -0,054 | -0,099

cy -0,378 | 0,673 | 0,860 | 0,242 | 0,308

G BCY -0,177 | 0,202 | 0,319 | -0,007 | -0,083

BHY 0,311 | -0270 | 0,214 | 0,166 | 0,364

IIpumiTKH: 30HK SKOJIOTTYHUX YMOB POCTY Ta PO3BHUTKY jepeBocTaHiB: CY — cnpusitiei BCY
— BijiHOCHO cnipusitiiuBi, BHY — BiJTHOCHO HECTIPHUATINBI; CIOCOOM pO3paxyHKy: N — 3a IyCTOTOIO
HacapKeHb, V — 3a 3amacoM cToBOYpHOI nepeBrHH, G — 32 CyMOIO IUION] MONEPEYHHUX MepepisiB;
JKUPHUM IIPUQTOM BUILICHI 3HAYSHHSI CTAaTHCTUYHO 3HAUYIIMX KoediwienTis kopersuii (P<0,05).
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3. Kopessinilina MaTpuus 3a/je:KHOCTell 3Ha4eHb BITHOCHUX 1eHAPOMeTPHYHHUX
NMOKA3HUKIB Ta iHekciB pi3HoMaHiTHOCTI JepeBocTaniB CITK®I]

THIeKen piI3HOMAHITHOCT! | 30HM ekosoriunmux | BIIHOCHI JCHAPOMETPUYHI MOKA3HUKH
- OB TEPUTOPIii
Hassa ggg;}ﬁgg tansans | HI Dr Vi Gr

cy 0,096 0,476 -0,244 | -0,049

N BCY -0,354 | -0,036 0,301 0,145

BHY 0,237 0,200 0,355 0,089

[HzeKC pi3HO- cy -0,386 | -0,020 | -0,527 | -0,313
MaHITHOCTI A% BCY -0,155 0,202 0,236 0,198
lMennona BHY 0,339 0,163 0,404 0,080
Ccy -0,231 0,155 -0,448 | -0,232

G BCY -0,161 0,200 0,242 0,187

BHY 0,326 0,163 0,403 0,080

Ccy 0,014 0,401 -0,301 -0,096

N BCY 0,046 0,301 -0,010 | -0,228

BHY 0,625 0,226 0,404 -0,042

Tamexe cy -0,445 | -0,091 -0,553 | -0,343
BUPIBHSHOCTI A% BCY 0,146 0,392 -0,017 | -0,054
Hiemy BHY 0,782 0,130 0,442 -0,108
cy -0,231 0,155 -0,448 | -0,232

G BCY -0,161 0,200 0,242 0,187

BHY 0,326 0,163 0,403 0,080

()% -0,044 | -0,429 0,280 0,079

N BCY 0,257 -0,054 | -0,223 | -0,054

BHY -0,388 | -0,209 | -0,383 | -0,035

THzEKC pi3HO- Ccy 0,349 -0,023 0,510 0,301
MaHITHOCTI A\ BCY 0,131 -0,215 -0,236 -0,194
Cimncona BHY -0,443 | -0,193 | -0,397 | -0,030
cy 0,268 -0,115 0,468 0,252

G BCY 0,025 -0,287 0,149 0,128

BHY -0,436 | -0,175 | -0,394 | -0,018

cy 0,183 0,552 -0,181 0,003

N BCY -0,436 | -0,115 0,327 0,188

BHY 0,057 0,236 0,279 0,157

Tumexc Garar- cy 0,384 0,708 -0,023 0,126
ctBa Mapra- A% BCY -0,632 | -0,329 0,290 0,231
neda BHY -0,166 | -0,009 | -0,054 | -0,093
cy 0,661 0,863 0,242 0,313

G BCY 0,203 0,320 -0,008 | -0,079

BHY -0,254 0,222 0,165 0,364

IIpuMiTKH: 30HM SKOJIONYHUX YMOB POCTY Ta PO3BUTKY JepeBocraHiB: CY — cnpusmmsi BCY
— BiIHOCHO cripusiTiiiBi, BHY — BITHOCHO HECTIPUSITIIHBI; CIIOCOOH PO3paxyHKy: N — 3a T'yCTOTOHO
HacaJLKEeHb, V — 3a 3armacoM cToBOypHOi JepeBrHH, G — 32 CyMOIO TUIOII MOMEPEYHUX TepepisiB; KUp-
HUM IIPUGTOM BUJIJICHI 3HAYCHHS CTATUCTHYHO 3HAYYyIIUX KoediwienTiB kopemiuil (P<0,05).
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Gionozia

Hr > Dr > Gr. Sk i B monepegHpoMy
BHIIAJIKY, CEpell 1HACKCIB PI3HOMAHITTS
iHJeKC BUPIBHAHOCTI [lieny BHsSBHBCS
HaHIH(POPMATUBHIIINAM  [TOKA3HUKOM.
HasiBHi iHIeKCH 32 BEKTOPOM 3MEHIIICH-
HS KIJBKOCTI BHITQJKIB 1 CHJIOKO KOpe-
JSIHHOTO 3B’SI3KY PO3MICTHIIUCS TakK:
Eq > Ma > H’ > E. Cepen cnoco0iB
PO3paxyHKy, OTpHMaHi 3a MOKa3HUKAMU
3amaciB CTOBOYPHOI JIEPEBUHH, 1HICKCH
PI3HOMAHITTS TAKOXX BUSBUIIMCS HaWiH-
¢dopMaruBHi. 3a BEKTOPOM 3MCHIIICHHS
KUTBKOCTI BUITAJIKIB 1 CHIIOFO KOPEIIAIIii-
HOTO 3B’SI3Ky CIIOCOOM PO3paxyHKy iH-
JICKCIB PI3HOMAHITTS OyJu B aHAJIOIiy-
HOMY MOIIepeIHbOMY paAny: 3a V >3a N
> 3a Ga. Y CHpHUATIUBHUX CKOJOTTIHHX
YMOBax YCTaHOBJICHO MAaKCHMAIIbHY
KUTBKICTh BHITAJIKIB 1 CHITy KOPEIAIii-
HOTO 3B’SI3KY.

Bucnosxu i nepcnekmuséu.

JepeBocTanu CaJIOBO-TTAPKOBHX
KyaeTypdiTorieHo31B  KpuBopixoks €
BiZJOOPaKCHHSAM HAayKOBO-TIPAKTHIHHX
IOCSATHEHB 9aciB CBOTO CTBOpeHHs. [ist
HUX TpUTaMaHHUA 30igHeHHNA (Ito-
PUCTHYHMIA CKJIaa (MicTATh Jmie 23
BUAM JICPEBHUX POCIHH) 1 CIpOIICHA
BUAOBAa CTPYKTypa, IO MIATBEPIKY-
€TBCSL PO3PAXOBAHUMHU HAMH 1HICKCAMU
pizHomaniTTs Cimricona i llleHHona,
BupiBHsHOCTI [lieny Ta GararcTBa Map-
raneda. OKpiM TOTO, y IIHX IEPEeBOC-
TaHaX y 3HAYHIH KUTBKOCTI BHUSBJICHO
iHBa3ifiHO aKkTUBHI W HeOe3meuHi I
MPUPOTHUX EKOCHCTEM, 30KpeMa, BH-
IU-TpaHcopMepH, 30Kkpema Robinia
pseudoacacia i Acer negundo.

AOCOMIOTHI 1 BIJHOCHI JIEHAPO-
METPUYHI IMOKa3HUKU JEPEBOCTaHY
MiATBEPIKYIOTh, IO BHIU JEPEBHHX
POCIHH CaJ0BO-TIAPKOBUX KYIBTYpi-
TolEeHO31B KpuBOpiXoKsa mepeOyBaroTh
y CTPECOBOMY CTaHI BHACIIIOK MOCTIM-

HOTO BIUTMBY HECIPUSATINBHX €KOJIOTIU-
HUX YMHHHUKIB HATypareHHoro (aeginu-
Ty BOJIOTM ¥ MOTEIUIiHHS KJIIMaTy) Ta
AHTPOMIYHOTO (3a0pyAHEHHS TOBKIJLISA)
reHesucy. Taki YUHHUKA MOXKYTH CIIPH-
YUHUTH TeperyacHe CTapiHHA i 3MEH-
IICHHS (iTOMETiOpaTuBHUX QYHKIIN Ta
CKOJIOTIYHI IIOCITyTH JEPEBHUX POCIIHH.

Mix IeHIPOMETPUIHUMHE MOKA3HU-
KaMH Ta 1HJEKCAMH PI3HOMaHITHOCTI
JEPEBOCTAHIB CAJI0BO-IIAPKOBUX KYJIb-
TypdiTonieHo3iB KpuBopixoks BHsIBIIC-
HO CTaTHCTUYHO 3HAYYIIAH 3B’S30K,
IO MiATBEPIKYETHCS KOPEISALIHHIMU
po3paxynkamu. Taki HIeHIpoMeTpud-
Hi TIOKa3HHKH, SK T'yCTOTA HACaKCHBb
i 3amac cTOBOYpHOI JIEpEeBHHHU OyiH
HaWYyTIUBIIIAMY IO 3HAYCHD 1HICKCIB
pi3HOMaHITHOCTI AepeBocTaHiB. Cepen
IHJICKCIB PI3HOMAHITTS 1HICKC BHPIB-
HsaHocTi [lieny Oy HaiiH(pOpMaTHBHI-
UM TOKa3HUKOM. Tomy, y mepcrek-
TUBI JOUIBHO MPOIOBKHTH PO3POOKY
€KOJIOTO-MaTeMaTUIHOI MOJIEN i3 3aITy-
YeHHSIM METOMIB AUCIEPCIHHOTO Ta pe-
rPeCiHOro aHai3iB.
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Abstract. For a natural environment phyto-optimization a correlation dependencies between
dendometric indicators and a stand diversity indices in gardens & parks cultivated plant communities
at Kryvyi Rih district had been analyzed. In 22 research plots at 10 gardens & parks both field and
desk studies were conducted by conventional methods. In each plot: floral composition has been
documented; woody stems of diameter at breast height and woody height were measured; tree-
density, basal area of the tree and volume of the tree were computed. The woodlands diversity
indices (Shannon’s diversity, Pielou’s evenness, Simpson’s diversity and Margalef’s richness) were
calculated by classical formulas

The taxonomic composition of the stand contained 23 species from 13 genera, 12 families and
one department - Polotonosynye. The dendrometric indicators of the stand confirmed that forest
species plants are in a stress state as a permanent impact result by adverse environmental factors
that are natural and anthropogenic genesis. The correlated calculations confirmed that between
the dendrometric indices and the stands indices diversity is a statistically significant relationship.
Among the dendrometric indicators, the tree-density and volume of the tree were the most sensitive
to the stands indices diversity. Among the diversity indices, Pielou’s evenness index was the most
informative indicator

Keywords: woodlands, gardens & parks cultivated plant communities, floristic composition,
dendrometric indicators diversity indices and Kryvyi Rih district.
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AHomayisa. 3a 0ii necmuyudis 36inbwyemsca Yyacmoma noasu Mopgono2iyHo 8iOMiH-
Hux ¢hopm y pimonamoeeHHUx bakmepili sudy Pseudomonas syringae, wo npu3zsooume
00 yCcKnaoHeHb y pasi i3onayii 36yOHUKie ma ixHboi ideHmMugikayii 3a 03HaKamu gheHomu-
ny. Memoro pobomu 6ysno susueHHs biosoeiuHux enacmusocmeli S- i R-¢hopm 36yOHUKa
b6a3anbHo20 bakmepiosy nweHuyi P. syringae pv. atrofaciens. BcmaHoeseHo, ujo R-ducoyi-
aHmu wmamie P. syringae pv. atrofaciens YKM B-1011 ma P. syringae pv. atrofaciens 9780
30 ¢izionozo-bioximiyHUMU 8AGCMUBOCMAMU He 8iOPI3HAAUCA MiX coboro i 8i0 suxiOHOT
S-hopmu yux wmamis. R-¢popmu P. syringae pv. atrofaciens YKM B-1011 ma P. syringae
pv. atrofaciens 9780 kpawe gpopmyromes 6iorisnieky NopieHAHO 3 S-hopMoro yux wmamis,
wo 3abe3sreyye iMm KOHKYpeHmHy nepesaay rio Yac ¢hopmysaHHs ronyaauiti y ginocge-
pi. MokazaHo, wo R-hopmu He empauarome sipyaneHmMHuUx enacmusocmel, AKi npuma-
MQaHHI 8UXiOHili S-¢popmi P. syringae pv. atrofaciens. 36inbweHHs 6 nonyasauii P. syringae
pv. atrofaciens Kinbkocmi 0cobuH, Wjo xapakmepu3syromsca nidsuweHor 30amHicmro 00
hopmysaHHs bGiorinieku 3a 36epexceHHA sipyaeHMHUX saacmusocmeli, Moy e Mocusoea-
Mu pu3uUK 8UHUKHEHHSA enigpimomil, cripuduHeHux yum 36yOHUKOM.

Knrouosi cnoea: pimonamozeHHi 6akmepii, P. syringae pv. atrofaciens, mopgonoeiy-
Hi ducouiaHmu, bionnieKku, sipyseHMHicme.
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Axmyanvnicme.

Ha croromHi B ycboMy CBITI J1OCITII-
HUK{ 3a3HAYaloTh yce OLIbII 3arpo3-
JIUBE PO3MOBCIOMKCHHS Ta 3POCTaHHS
arpecuBHOCTI  (iTomaToreHHUux Oax-
tepiii [Sundin G.W., 2016; Abd-Alla
M.H., 2011; Ignatov A.N., 2009]. Sk
OJIHY 13 TIPHYHMH CIUICCKY OaKTepialib-
HUX XBOpOO POCIHH PO3DISIAIOThH
TOCHOAAPChKY MISUTBHICTh JIFOMUHH 1,
30KpeMa, IHPOKE 3aCTOCYBAHHS MEeCTH-
LUIIB B arpolieHo3ax. Y Hallux Tore-
PEemHIX JOCTIDKCHHIX OyJIo MOKa3aHo,
1[0 MECTHLMIU, SKI HE MAalOTh 3HAYHOI
aHTHOAKTEepiadbHOI aKTUBHOCTI, 3/IaTHI
CIIPUYMHIOBATH MyTarcHHUW BIUIMB Ha
¢iTonaroreHHi O0akTepii Ta IHIYKYBaTH
MOP(hOJIOTIYHY THUCOLIAIII0 3 YTBOPEH-
HiM R- ¢dopm 30yaHmMKa 0OazanbHOTO
Oaktepioszy mirenuni [Butsenko L.M.,
2017; Buletsa N.M., 2016].

Kcenobiotnku € crpec-hakTopom,
aJIanTalis 10 IKOro MOYe CYIPOBOIKY-
BaTHUCS 3MIHOI0 IIEBHUX BJIACTUBOCTEH
Mikpooprasi3mis. [IpucrocyBaibHi pe-
aKkwii 10 il MEeCTULUAIB BUABIISAIOTHCS
B PI3HOMAHITHIH KOpeKIlii 010XiMIYHUX
Ta (Hi310JIOTIYHUX TPOIIECIB, 10, BIMO-
BiJTHO, 3a0e3Ieuye TXHE MoalbIIIe ICHY-
BaHHS 32 YMOB TaKOT'O aHTPOIIOTEHHOTO
HaBaHTaxeHHs [Gorbatova O.H., 2006;
Stenersen J., 2004].

OfHMM 13 BapiaHTIB aJanTalliitHuX
3MiH OakTepid € Mopdosoriyna auc-
olliamis KJIITHH 1 KOJIOHIH, 3yMOBIICHa
nepeOyI0BOK0 MMOBEPXHEBHX CTPYKTYP
kiaitua [Milko E.U., 2007]. Hucoria-
isl — 1€ OCOOJIMBHMA, BIIACTMBUI JIUIIIE
OakTepisiM THIT MIiHJIMBOCTI, 3a SKOTO
BiJIOyBa€ThCS PO3LICTUICHHS B MEXKax
onHoro Buay Ha S- i R-popmu. Le sBu-
mie Broepiie gociipkyBanu E. Beitns i
A. ®enike (1917 p).

B ocHOBy 11pOTO pO3MOALTY TIO-
KJaJieHl TeHEeTHYHI TnepeOyaoBH, 10

MPU3BOMIATE 110 3MIHH NESIKHX BIIACTH-
BOCTEeH (KyJIBTYpalbHUX, AHTHICHHUX,
Oioximiuaux). Tak, S-dbopmu (aHrI
Smooth — rmmaakuii) vactime OUIBII
arpecHBHI, BOJIOMIIOTH J00pe BHUpa-
JKCHIMH aHTUTCHHUMHU  BJIACTHBOCTSI-
MH, MalOTh KarcCylly, Ha CEpeIOBHUIIAX
YTBOPIOIOTh TJAJIKI OJMCKYyYl KOJIOHII.
R-¢opmu (anrmn. Rough — rpyouii, He-
piBHHMI) 3a3BHYaii MEHII arpecHBHI,
HE MAaloTh Kamcynid, (OpMYIOTh BEITUKI
mopctki konowii [Novikov D.K., 2010].
Onnak, S-hopMu € OUTBII arpeCHBHIMHU
He Ui BCiX BHIIB Oaktepiid. R-hopmu
30yHHKIB CHOIPCHKOT BUPA3KH, TYOCPKY-
Tb03y ¥ uymu € BipyieHTHUMHU [Novikov
D.K., 2010]. Iucorriaris 3a3Bu4aii npo-
TIKAE B ONHOMY HAampsMKY: Bix S- 110
R-¢popmu, iHOII Yepe3 MpoMiKHI cTamil
YTBOPEHHS CIM30BHX KOJIOHIH.

Ha cporomni BBaXKaroTh, IO MOp-
¢omoriyaa aucorianis O0akTepii ckia-
AETBCS 3 JBOX IPOICCIB: BHHUKHCH-
HS JIMCOLIAHTIB Yy pE3yJbTaTi 3MiHH
TCHETHYHHUX BIACTUBOCTEH KIIITHHU
W ceNeKIliss YyTBOPCHHMX BapiaHTIB Tij
BIUIMBOM 30BHIIIIHIX YAHHUKIB. BUHHK-
HCHHS HOBUX T'€HOTHIIIB BiJOyBa€THCS
Ha OCHOBI CIIOHTaHHHX MYyTallill, mepe-
HOCY TeHETHYHOT0 MaTepiaiy i mepedy-
JIOB1 TEHOMY BCEPEIMHI OJHI€T KIIITHHH
[Milko E.U., 2007]. To6To, nucomiartis
MOKE€ BiOYBATHCS ITiJ] 9ac IMEPEHECCH-
HS TEHeTHYHOTO Marepiaiy B IpoIleci
KOH’toramii, TpaHchopMmarlii, TpaHc-
Iykiii un (aroBoi KoHBepcii. Aye B
[UX BHUITIKAX, OKPIM aKIIENTOPHOI KITi-
TUHH, O0OB’S3KOBAa HASBHICTH ITOHOpA
g JIHK ixmoi kiaituan abo dara. Lle
MOYE BiJIOyBaTUCS Y BIJIKPUTHX CHCTE-
Max, sIKi BUBYa€ MEIUYHA Ta IPYHTOBA
MikpoOiomnoris. OnHaK, 3a BUPOLIYBaH-
HS YACTHX KYJIBTYP MIKPOOPTaHi3MiB y
71a00paTOPHUX yMOBAaX TaKOXK CIIOCTE-
pirarTh mporec MOpPQOIOTIYHOI TUCO-
miarii. BeaxkaroTh, 110 TOJOBHA POJIb Y
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TaKUX BUTAIKaX HAJICKUTHh MIFPYIOYAM
TCHCTHYHAM  €JIEMEHTaM: TPaHCIIO-
30HaM, IUTa3MijiaM, MOMIpHUM (aram
[Milko E.U., 2007]. Sxmo myTaumii, siki
CYIPOBODKYIOTH IIpOIIeCcH BOYIOBYBaH-
Hs B HYKJICOi]] TPAHCIIO30HIB, IHCEPIIii-
HUX CJIEMEHTIB Ta IHIIE, MOPYIIYIOTh
(DYHKIIIO ONEpOHIB, IO BIAMOBIIAIOTH
3a CHHTe3 JIiromnojicaxapuiiB, yTBO-
protothesi R-opmu  Gakrepiii. TlosiBa
R-dopm moxe OyTu moB’si3aHa 3 Tiepe-
Oy/IOBOIO B €JIEMEHTAaX KIITHHHOI CTIHKA
a00 rmoJticaxapyIHOT KarcysIu 31 3MiHOO
YU [OBHOK BIJICYTHICTIO (JEPMEHTIB
0l0CHHTE3y IUX KIITHHHUX CTPYKTYp
yHaciok myranii [van den Broek D.,
2005]. Taki myTarii BBaKarOThCs TLIC-
HOTPOITHUMH, OCKUIBKH, KpiM 3MiH Yy
MOp(hoJIOTii KOJIOHIH, CIOCTEPIracThes
3HI)KECHHS BIPYJICHTHOCTI Ta XapakTepy
CEepOJIOTIYHOI peaKii MyTaHTHHX (popM
[Seaton S.C., 2013].

YrBOpeHHs S- i R-popM HaiOLIBIT
BHUBYCHE I 30YIHUKIB 1H()EKIIHHUX
xBOpoO JroguHU. BeraHoBieHo, mo S-
ta R-popmu Mycobacterium abscessus
XapaKTePU3YIOThCA BiIMIHHOCTSIMH
y B3aeMofil 3 IMYHHUMH KJIITHHAMH
MaKpOOpPraHi3My, IO 3YMOBIIOE He-
OOXIiJHICTh TIONIYKY JIKapChKHUX 3aCO-
OiB Ta cTparerid, siKi CIpsAMOBaHI 5K
Ha 3HHUOICHHS BHYTPIIIHBOKIITUHHOI
momyJsii 30yAHUKa, TaK 1 Ha 3amno0i-
TaHHS YTBOPEHHS HUM IO3aKIITHHHIX
CTPYKTYDp, SKi JI03BOJISAIOTH R-(opmam
M. abscessus yHHKaTH (ParommTo3y
[Viljoen A., 2017].

Jis  BiTOnaroreHHUX  ICEBIOMO-
HAciB TaKkOK XapaKTepHa IPHPOIHA
MIHJIMBICTb MOMYJIALIT 3 PO3IICTUICHHIM
Ha pi3Hi Mopdorumnu [Yakovleva L.M.,
1978; Muras V.A., 1983]. BBaxatots,
o y Pseudomonas syringae ClloHTaHHA
BTpara mia3miny (90 M/la) npu3BoauTh
JI0 BTPATH BIPYJIEHTHOCTI 1 3MiHH MOp-
¢oorii xomowiét [Milko E.U., 2007].

Pi3HuIi y BIpYJCHTHUX BJIACTHBOCTSIX
croHTaHHHX S- Ta R-popm P. syringae
He Biqmivamu [Muras V.A., 1983].
3HadyeHHs AucoLianii moiirac B OT-
pUMaHHI OAKTEpiIMH CENCKTUBHUX IIC-
peBar, 110 3a0e3MeuyIOTh IXHE ICHYyBaHHS
B OpraHi3mi JIFOMUHA a00 B 30BHIIIHBO-
My cepenoBuii. Bimomo, mo S-popmu
OUTBIN CTIMKI 10 (aroruTo3y. R-dpopmu,
Y CBOIO Yepry, OUTBIII CTIHKI 0 YNHHHKIB
HABKOJIAIIHHOTO CEPEIOBHUIIA.

OTxe, SIBUIIE JAUCOLALIT CITPUSE Te-
TEPOTreHHOCTI OaKTepiabHOT MOMYJISIIII,
MIABHIIYE TI CTIHKICTD, PO3IIUPIOE MEXI
BIDKUBAHHS BUAY. AJDKE JUCOIIAHTH
BIJIPI3HAIOTHCS HE JIHIIE MOP(OJIOTIUHO,
a i MOXyTh MaTH BIJIMIHHOCTI TIaTOr€H-
HUX, BIPYJICHTHUX, O10XIMIYHHX BJIACTHU-
Bocreit [Milko E.U., 1991]. YTBOpeHHs
R-opm OakTepiii TakoX YCKIAIHIOE
MIKpOOI0JIOTIUHY JiarHOCTUKY CIpPHYH-
HIOBaHHX HUMHU XBopoO [Novikov D.K.,
2010; Clark A.E., 2015].

3 omsAmy Ha 1€ METOO Haloi podo-
TH OyJI0 BUBYCHHS O10JIOT1YHIX BIACTH-
Boctedl S- Ta R- dopm Pseudomonas
syringae pv. atrofaciens, 30KpeMa IXHiX
BIpYJICHTHHX BJIAaCTHBOCTEHU, 3MaTHOCTI
(hopmyBaTH OIOMJIIBKH, SIK OJTHOTO 3 Me-
XaHi3MiB KoJIoHi3aii dimochepu.

Mamepianu ma memoou
oocrioxieHv.

Jlist 3ailiCHEHHST JOCIIIKEHb BUKO-
pucTaHi aBa mTaMu 30yIHUKA 0a3aib-
HOro 0aKkTepio3y MIICHHII, BIaCTHBOCTI
SIKUX HaBeJIeHO y Taomwmii 1.

Jns oTpuMaHHS CIIOHTAaHHUX MOp-
(donoriuyHUX JIUcCOUiaHTIB P syringae
pv. atrofaciens 3IIACHIOBAM PO3CIB
CycrieH3ii KJIITHH BiJTIOBITHOTO IITaMy
Ha xapromsitaui arap (KA). Uepes 72
TOOVHU KYJIGTHBYBAaHHS BPaXOBYBaJU
KUTBKICTh KONOHIN S- Ta R-popmu. dms
MOAATBIINX TOCIIKSHD BIIOHPAH KO-
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1. Xapakrepuctuka mramiB Pseudomonas syringae pv. atrofaciens

Bupn, HoMep mTamy
Bracrusocti P. syringae pv. atrofaciens | P.syringae pv. atrofaciens
YKM B-1011 9780
YKpaiHchKa KOJEKIList MiKpo- | [3011b0BaHO 13 MIIICHHUIT

[ToxomxkeHHs mramy L

OpraHi3MiB c. [omomsiaka
Cepornoriyna MpUHAISKHICTh Ceporpyna II Ceporpyna IV
ATrpecuBHICTb JUISl MIICHHII 3—4 6anmn 1-2 Ganmm

noHii S- Ta R-popmu Ta 3nilicHioBamm
ixHill moBTOpHUT po3ciB Ha KA. Uepes
72 TOOMHU KyJIGTHBYBaHHS BiIOHpamu
crabumpHi S- ta R-popmu. Mopdomo-
Tit0 1 CTPYKTYPY KOJIOHI# OakTepii, 1o
Bupocin Ha KA B wamkax [lerpi ge-
pe3 KibKa JIHIB Micis MOCIBY BHBYAJIH,
CIIOCTEpITaloud 3a JOMOMOTOI0 JIYIIH.
XapakTepusyBajid poO3Mip  KOJIOHIH,
bopMy, CTPYKTypy ¥ KOHCHCTECHIIIIO,
MOBEPXHIO, MPOQiIb, Kpai, KOJIIp TOIIO
[Klement Z., 1990].

®i310510r0-010XIMIYHI  BIACTUBOCTI
BUBYQJIN 33 BUKOPUCTAHHSI TECT CHC-
temu NEFERMtest24MikroLaTEST®,
Erbalachema.

Jlns mpoBeneHHsT peakiii Mikpoar-
JMIOTHHALII Ha TPEeIMeTHE CKJIO, HaHO-
CHITU KpAIUTIO aHTUCHPOBATKHU JIO IITa-
My BiIIOBimHOI ceporpynu P syringae
y po3BeaenHi 1:10 a6o 1:20 i kpa-
IO (i310JI0TIYHOTO PO3UUHY. Y KOXKHY
KpaIuTIO TOAABaIA HEBEIHKY KiTbKICTh
Oiomacu OakTepiii 10 yTBOPEHHS JIe/b
BUIMMOI KamamyTi. Yepes 1-2 xB. y
pasi MO3UTHBHOI PeakKIlii CrocTepiraan
CKJICIOBAaHHS OaKTepill y KOHIIIOMEPATH.
Y KOHTPOJBHINA Kparui CIoCTepiramu
JIMIIIE PIBHOMIPHY CyCITEH3it0 OaKTepii,
0e3 ckneroBanHsl [Klement Z., 1990;
Patyka V.P., 2017].

JIst BUSIBJICHHS 31aTHOCTI OakTepii
JI0 YTBOPEHHS OI1OTUTIBKH KYJIBTHBYBa-
T TOCTIKYBaHI IITaMH B 6-TYHKOBUX
MOJIMPONIICHOBUX IUIAHIIETaX. Y KOXK-
HY JIYHKY BHOCHJIH 2 MJI KapPTOIUITHOTO

oyneiiony (Kb) Ta nogaBamu 0,5 mi cy-
crieH3ii OakTepialbHUX KIITHH KOHIICH-
tpamiero 103KYO/mi. Uepes 48 rox Bij-
OHMpaTH CyCIEeH310 INTAHKTOHHHUX KITITHH
i CIEKTPO(POTOMETPUIHO 32 ITOBKHHU
xBwiIi 540 HM BH3HAYalM HAKOIMYCH-
Hs Oiomacu. biomiBky, o yTBOpUiIacs
Ha JHI JIyHKH, OOEpeKHO MpPOMHUBAIU
0,85 % po3umHOM XJIOpHUAY HATpPif0 Ta
¢ikcyBamu 96 %-uuM eranoiom 10 xB.
®apOyBayii  OIOIUIIBKY BOJHUM PO3-
YUHOM KPHUCTAJIIYHOTO (PiOJIETOBOTO.
[Tnanmer i3 3abapBicHO OiOTUIIBKOO
MpOCyIIyBau 24 roj1 3a KIMHATHOT TeM-
nepaTypu Ta 3IIHCHIOBAIN JIi3HC 0io-
IUTIBKH 3aJIMBAIOYU B KOXKHY JIYHKY TIO
2 M po3unny, sikuit mictus 0,1 # NaOH
i1 % momemuncynsdary Harpiro (JCH).
Burpumysanu turanmeru 1,5 rox. In-
TEHCUBHICTh (HOpMYBaHHS O10TUTIBKH
BU3HAYAM BUMIPIOIOYH ONTHYHY TyC-
TUHY JOCIiTHOTO i KOHTPOJIFHOTO 3pa3-
KiB 3a nomkuHM xBWiIi 592 HM [Galkin
M.B., 2010]. 3matnicts dopmyBaTu
OlOIUTIBKY Ha MeXi po3noauty ¢as mo-
BITPS - PilMHA BU3HAYAIM Bi3yaJbHO 32
KyJIBTHBYBaHHs JHCOLIAHTIB y KapTo-
IUISTHOMY OyJTBHOHI.

3narHicte P, syringae 1HIYKyBaTH
peaKiio HaIIyTINBOCTI BH3HAYAIHU 32
JIOTIOMOTOI0  MeToJa 1H €KIIH-1HD1Tb-
Tpauiii Ha auctkax Nicotiana tabacum
[Klement Z., 1990]. Jlns mporo rmisa
eMiiepMicC JINCTKIB BBOJHIIN CYCIICH310
KIITHH JBOIOOOBUX KYIBTYP HOCIIIKY-
BaHUX INTaMiB OaKTepiil KOHIECHTpAIli-
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ero 1x107 KYO/mi. CycneHsitoo KIiTHH
TOTYBaJIM Ha CTEPWIbHIH BOJOTIHHIN
Bomi. Sk HEraTMBHUI KOHTPOJb i
emiIepMic JIUCTKIB BBOIMIIM CTEPHIIbHY
BOJIOTIHHY BOAy. HasBHICTH HEKpO3iB
crocTepiranm uepes 100y.

Bipynentni BnactuBocti S- Ta R-1u-
cowiaHTiB P. syringae pv. atrofaciens
OLIIHIOBAJTM 32 IITYYHOI 1HOKYJIAIT poc-
JIUH TIIEHHII Y (Pasi TphoX — YOTUPHOX
CTpaBKHIX JIMCTKIB y BereTaminHoMy
OYIMHOYKY 32 PUPOTHOTO OCBITIICHHS Y
BECHSHHH niepion. Pe3ymbsrary mryqHoro
3apa)KCHHSI BPAaXOBYBAIIM 3a po3poliie-
HOO HamH Inkanoro [Patyka V.P., 2017].

Pesynvmamu docnionenns
ma ix 0620680peHHs.

3a KyJIBTHBYBaHHS IITaMiB (iTomaro-
reHHUX O0aKkTepiit P.syringaepv.atrofaciens
Ha KapTOIUITHOMY arapi CIoCTepiraiu
YTBOPEHHSI KOJIOHI# IBOX BH/IiB: TUIIOBOI
S-dopmu (Tmamki, OMMCKydYi, 3 TPHITII-
HATAM LEHTPOM 1 PIBHUMH 4H cJ1abo
XBUJSICTUMH KPasiMH) Ta BHIO3MiHEHOI
R-dopmu  KoMOHIN  (IIOPCTKI, MAaTOBI,
IUTOCKIII Ta OUIBII, 3 HEPIBHUMH Kpasi-

mu) (puc.l).

5 3 d

Puc. 1. KoJsionii R- popmu P. syringae
pv. atrofaciens YKM B-1011.

Hus P. syringae pv. atrofaciens dac-
TOTAa CIIOHTaHHOI MOP(OIOTiYHOI JH-
cormiamii He nepesuryBaia 1073, mo €
XapaKTepHUM JIJIs OaKTepiil IIbOTO BHTY.
OCKIITbKH, HA HaIly TyMKY, YTBOPCHHS
MOP(hOJIOTIYHUX JUCOIIaHTIB 30y THHKA
0a3aJIbHOr0 0AKTEPi03y MINECHHUII MOXE
OyTH OIHUM 13 MEXaHI3MiB, 110 JI03BO-
Jsi€ (BITOMATOTeHY Kpallle aaanTyBaTHCs
JI0 Cy4acHHX arpo@iTOlEHO3IB, Yy SKUX
3aBKI¥ MPHUCYTHI MMECTHIUAN, HEOOXi-
HO OYyJIO BUBUMTH O10JIOTIYHI BIACTHBO-
CTi ioro MOP(HOJOTIYHUX JTUCOIIAHTIB.

Bimomo, 1o mopdomoriyHa guco-
miarisi MPU3BOAWTE HE JIUINE O 3MiHH
30BHIIIHBOTO BUAY KOJIOHIH OakTepii,
a ¥ 10 3MiHU 1XHIX (i31010r0-010XiMi4-
HUX BJIACTUBOCTEH, MOXKE BIUIMBATH HA
IXHIO 3JaTHICTH BIJKHBATH B JIOBKIJUII,
KOJIOHI3yBaTH Pi3HI MOBEPXHI, 3MiHIO-
BaTH BipyleHTHI BiactuBocti [Milko
E.U., 2007; Tareb R., 2015; Cevallos-
Cevallos J.M., 2012].

3a BHUBYCHHS OIOJOTIYHUX BJIACTH-
BOCTEH MOpP(OJIOTIYHUX JMCOIIaHTIB
MH BCTaHOBWIM, IO R-aucomiantu
mraMmiB P syringae pv. atrofaciens
YKM B-1011 Ta P syringae pv.
atrofaciens 9780 3a dizionoro-0ioxi-
MIYHMMH BJIACTUBOCTSIMH HE BiJPI3Hs-
JIUCST MK c00010 1 BiJl BUXiHOI S-(op-
MU [UX IITaMiB (Tadn. 2). Bonu Oynu
OKCHJIa30HETaTHBHUMH, HE PEIyKyBaIU
HITpaTH, HE YTBOPIOIOTH CIPKOBOIHIO
1 iHmomy. S- Ta R-dopmu Gakrepiit He-
3HAYHO BIJPI3HSIOTBCS MK 0000 3a
YTHITI3ALI€I0 TaJaKTo3u (Tabd. 2).

R-popmu P syringae pv. atro-
faciens YKM B-1011 Tta P. syringae
pv. atrofaciens 9780 kparie GoOpMyOTh
O10TUTIBKY Ha TOJIMPOIIJICHOBUX TJIaH-
nretax y mopiBHSHHI 3 S-hopmoro 1mux
mramiB (Tadin. 3). Tak, Maca OiOTUTIBKH
R-bopmu P. syringae pv. atrofaciens
YKM B-1011 Gyna 6inpma B 3,6 pasu,
a R-bopmu P. syringae pv. atrofaciens
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2. Diziosioro-6ioximiuni BiaacTuBocti S- Ta R-popm P. syringae pv. atrofaciens

Tect

P. syringae pv. atrofaciens
YKM B-1011

P. syringae pv. atrofaciens
9780

R- popma

Penykuist HiTpartiB

S- ¢popma

R- popma S- popma

YTBOpEHHS 1HIO0TY

YTBOpEHHS CIPKOBOJIHIO

Okcuasza

VYpeasza

Aprinin

OpHiTHH

Jlizun

Aneramin

B-rroxo3uaasa

N-anerun-f-D-rimro303aminigasa

Iurpar Cimncona

JlakTo3a

Maniton

Tperanosza

Kcunoza

Apabinosa

O-rajakrozujaasa

B-ranakro3uaaza

Manonar

T'amakTo3a

Mansroza

Ileno6iosa

Caxapoza

Ino3siTon

y-miyTamintpancdepasa

Docaraza

Eckynin

+

+ +

3. Hakonuyenns 0ioMacu y niIaHKTOHHIN KyJsTypi Ta 6iomaiBmi S- i
R-dopmamu P. syringae pv. atrofaciens

JociimKxyBaHa Ky/IsTypa

Haxonnuenns 6ioma-
cH y tiaHkToHi, E540

Biomaca 0io-
mriBku, E592

S-opma P. syringae pv. atrofaciens YKM B-1011 0,65+ 0,03 0,32+ 0,04
R-dopwma P. syringae pv. atrofaciens YKM B-1011 0,58 0,02 1,17+0,19
S-bopmaP. syringae pv. atrofaciens 9780 0,68 + 0,02 0,42 + 0,07
R-dopma P. syringae pv. atrofaciens 9780 0,56+ 0,01 0,97+ 0,03
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Puc. 2. bionniBka Ha mMexi
po3noainy ¢a3 noBiTps — piauna.

9780 — Ginmbina y 2,3 pa3 y HOpiBHSH-
Hi 3 Macor OiOIUIiBKH, C(HOPMOBAHOIO
S-bopmoro (Tadm. 3).

HeoOxinHo 3a3HaumtH, 1mo R-¢pop-
Ma P syringae pv. atrofaciens YKM
B-1011 Ha BiaMiHY Big S-GpopMu BOTO
mTaMy 3aatHa (GopMyBaTH OiOILIIBKY
Ha MEXI1 po3auty (a3 moBITps — piguHa
(puc. 2), o0 TakoX CBITYUTH MPO Mif-
BHIIICHY 3[aTHICTh 0 YTBOPEHHs 0io-
ITiBOK y R-(opm 30ynHuKa Ga3aibHOTO
OakTepiosy.

P. syringae nobpe BimoMui emidit.
Bin € 3BHuaiiHMM MeIIKaHueM ¢inoc-
(bepu 1 meMoOHCTpye n0Opy ajamnToBa-
HICTb 10 BUKUBAHHA B LI €KOJOTIYHIN
Himn. JIOCIIqHUKY BBA)KAIOTh, IO CaMe
BeuKi emidiTHI nonymswii P, syringae
€ TICPBUHHUM I1HOKYJIIOMOM 3a 1H(]i-
kyBaHHs pociun [Tarkowski P., 2014;
Hirano S.S., 2000]. Bigomo, 1o ojHi€er0
13 XapaKTEePUCTUK OaKTepiH, Ki MOXKYTh
e(heKTUBHO KOJIOHI3yBaTH (inocdepy, €
3JIATHICTH 70 (hOpMYBaHHS O10TUTIBKH Ha
noBepxHi pociauand [Mann E.E., 2012;
Dwivedi D., 2017]. BcraHnoBneHo, 1o
BIpYJICHTHICTh ITaMiB P. syringae Ko-
peiroe i3 IXHBOKO 3/IaTHICTIO MPOAY-
KyBaTH aJibliHAT, SIKHH MOXe OyTH oc-

HOBHHUM KOMITOHEHTOM OiorntiBku [Laue
H., 2006]. Takox Ba>KTUBUM JIJISI YTBO-
peHHsI O10TUTIBKH € THIINHN MoJTicaXxapHu/,
IO YTBOPIOETHCS ITaMaMu P. syringae
— nean [Laue H., 2006]. Ha mymxy
BYCHIUX, BITUyTTs] KBOPYMY Ta yTBOPECH-
Hs OIOIUTIBKH, pa3oM 13 PyXJIMBICTIO 1
3[aTHICTIO IO XEMOTAKCHUCY 3a0e3Ieuye
MOXKITHBICTh aKyMYJIOBaHHS TIOKUBHHIX
PEYOBUH Ta BOIH, IIO € MEPEAYMOBOIO
yCHIIIHOT KOJIOHI3amii Ta MPOXXUBAHHS
Oakrepiit y pinocdepi [Cheng F., 2017,
Urooj F., 2015].

3a MTy4YHOT IHOKYIIAIIT pOCIIHH IIIle-
Humi copry I[leuepstaka S- Ta R- dop-
Moto P syringae pv. atrofaciens YKM
B-1011 BusiBisiin 0THAKOBHUI PO3BUTOK
CUMIITOMIB OakTepio3y (puc. 3).

Puc. 3. Cumnromu ypaskeHHs
Ha nuenui copry Iledyepsinka
3a IITy4HOI IHOKYJIANIT S- Ta
R-dopmoro P. syringaepv. atrofaciens
YKM B-1011.

OTKe, MU BCTAaHOBIUIH, 1110 R-(hopmu
HE BTPAYalOTh BipYJICHTHUX BIACTUBOC-
TeH, sIKi MpUTaMaHHi BUXITHIA S-popMi
¢itonaroreHHUX OakTepiid BUAy P sy-
ringae pv. atrofaciens.
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Bucnosku ma nepcnexkmuesu.

30ynHuKy 0a3ampHOrO OaKTepio3y
MIICHUIN MpUTaMaHHa MOpP(OIoridHa
JMCOIialis 3 yTBOPEHHSAM BH03MiHE-
HOT R-(opmu KoJtoHi# (IOpCcTKi, MaTo-
Bi, TUIOCKIIII Ta OlIbINi, 3 HEPIBHUMH
Kpasmu). S- ta R-dopmu P syringae
pv. atrofaciens He BIIPI3HAIOTHCS 3a
¢hi310710r0-010XIMIYHUMH  BJIACTHBOC-
TAMH Ta BIpyJeHTHICTIO. BomgHoyac
R-dopmu 1iux ¢itonaroreHHux Gakre-
pili XapaKTepu3yIOThCS MiJIBHIICHOIO
3MATHICTIO 10 (hOpMyBaHHS OiOTLTIBOK.
Ha mamry gymky, 301JIbIICHHS B TIOMY-
nsauii P, syringae pv. atrofaciens Kinb-
KOCTi OCOOWH, IO XapaKTePH3YIOThHCS
MiJBUIICHOI 3IaTHICTIO 10 (opMy-
BaHHs OIOIUTIBKHM, MOXXE MPHU3BOAUTH
0 (opMyBaHHS OUIBIINX TOMYJISIIII
nporo 30yJIHHKAa Ha POCIUHAX-Xa3si-
HaX Ta MOCHJIIOBATU PU3UK BUHUKHCH-
Hs enigitorii. HasBHicTe R-opMm y
MOMYJAMil 30yIHUKA MPHU3BOAHUTE IO
YCKJIaTHECHb I/ Yac MIarHOCTHKH 0a-
3aIBHOTO 0aKTePio3y.
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Abstract. Annotation. Under the action of pesticides, the frequency of occurrence of
morphologically different forms in phytopathogenic bacteria of the species Pseudomonas syringae
increases, which leads to complications in the isolation of pathogens and their identification by
phenotype. The aim of the work was to study the biological properties of S- and R-forms of the
causative agent of basal wheat bacteriosis P. syringae pv. atrofaciens. It was established that
R-disociants of P. syringae pv. atrofaciens UKM B-1011 and P. syringae pv. atrofaciens 9780 in
physiological and biochemical properties did not differ from each other and from the initial S-form of
these strains. R-forms of P. syringae pv. atrofaciens UKM B-1011 and P. syringae pv. atrofaciens 9780
better forms a biofilm compared to the S-form of these strains, provides them with a competitive
advantage in the formation of populations in the philosphere. It was shown that the R-forms do
not lose the virulent properties inherent in the original S-form of P. syringae pv. atrofaciens. An
increase in the population of P. syringae pv. atrofaciens the number of individuals characterized by
an increased ability to form biofilms while maintaining virulent properties, may increase the risk of
epiphytoties caused by this pathogen.

Keywords: phytopathogenic bacteria, P. syringae pv. atrofaciens, morphological disociants, bio-
films, virulence
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ACCUMULATION OF *7CS IN INSECTS -
HERPETOBIONT INTEGUMENTS

D. Monoshyn?, T. Shupova? L. Rudchenko?, V. Gaychenko®
1 National University of Life and Environmental Sciences of Ukraine
2 Institute of Evolution Ecology NAS Ukraine

Abstract. The study of the radioactivity of insects - herpetobiont elytra that
belong to different trophic groups shown the presence of incorporated 3’Cs, there
were concentrated about 20% of total animal radioactivity. The comparison of the
radionuclide comparison was done in both dried and fresh samples. Radioactive
contamination of integument comes mainly from the terminal phase of metamorphosis

(at the ninth phase).

Keywords: insects - herpetobiont, insect intequment, *’Cs, accumulation of radionuclides

In nearest future, the questions of intak-
ing, accumulation, biological transforma-
tion, and redistribution of the radioactive
compounds by domestic and wild animals
are not going to escape careful look of ra-
diobiology and radioecology. Especially im-
portant place in this question is taken by the
study of the radioactive contamination of in-
vertebrates, especially of insects. These ani-
mals are characterized by a relatively short
life cycle, high fertility, and biomass. They
have taken almost all biological niches,
which makes them ones that have important
(or even main) influence in the transforma-
tion of matter and energy at the natural or
half-natural ecosystems. It also allows us to
use them as the object of ecological and, es-
pecially, radioecological monitoring [1].

The insect with the different trophic
specializations, collected from Drevlya-
ny radioecological reserve (Zytomirska
oblast, Ukraine, the density of radioac-
tive contamination of soil is more than
25 kBg/m2 ) at 2017 served as material
for the study. The activity of recently
sampled and dry material was analyzed.
To determine the activity of '*’Cs in in-
teguments elytra were studied.

Collected samples were shredded,
measurements were done using Gamma
- spectrometry equipped with Ge(Li)
half conducting detector GEM-30185,
GMX (EG&G ORTEC) and multichan-
nel analyzer (ADCAM-300, USA, IN-
1200, France). To perform the analysis,
the measuring vessels “Denta” (shape
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of a frustum, 3.3cm high, 6.3 and 7.3
cm diameter of bases). Measurement
has been done in the Institute of Agri-
cultural Radiology NULES Ukraine.

The insects - herpetobionts of differ-
ent ecological groups were studied: phy-
tophagous (Zabrus tenebrioides Goeze,
1777, Melolontha melolontha L. 1758),
predators (Calosoma inquisitor L. 1758,
Calosoma auropunctata Herbst, 1874),
detritophages (Nicrophorus vespillo L.
1758), and coprophagous (Geotrupes
stercorarius L. 175).

Results of the measurements showed
that in all cases integument is character-
ized by a relatively high level of radio-
active contamination (Table 1). A high
observational error may be explained by
the low weight of samples.

As previous researches showed,
redistribution of 1'7Cs in the trophic
chain (from phytophagous and up to co-
prophagous) for insects is following the
same pattern that known for other ani-
mals - increasing of concentration along
with the moving to the higher point on
the trophic chain [4, 5, 7].

Since dry entomological material
was used for the research, fresh sam-
ples of Melolontha melolontha L. in

situ (whole body and elytra only) w
were used as a control and to compare
the contamination level (Table 2). As
can be seen from the table, the activity
of “fresh” Melolontha melolontha and
their elytra shows that insect integu-
ment contains about 26% of total ani-
mal radioactivity. The suggestion that
other studied insect species following
the same or at least similar relation was
taken as a working hypothesis.

On the modern state of radioac-
tive contamination of the forests of
Ukrainian Woodland, the main place
where radionuclides are accumulating
is forest floor and topsoil [6], which are
ecological niches for the majority of the
species of insects - herpetobiont. The
main way of radioincludes income is
the trophic one since larvas and imagos
intake contaminated fodder and accu-
mulate biologically significant radio-
nuclides, such as '7Cs. Radioactivity
of insects integuments requires more
attention since it is not yet described in
the literature.

Radioactive contamination of insect
integument occurs while it is forming
at the larva phase, which is character-
ized by high activity of potassium [8,

Table 1. Activity of insect integuments.

Specie Trophic specialization h;[:rs;pcl)g’ﬂ;e ACtlvlitgy’ By/ Ol;if(gzaot/t)on
Calosoma inquisitor Predator 5,914 540 15
Calosoma auropunctata Predator 2421 3335 10
Zabrus tenebrioides Phytophagous 4,992 600 22
Nicrophorus vespillo Necrophagous 4,813 630 15
Geotrupes stercorarius Coprophagous 10,587 1510 12

Table 2. Activity of whole Melolontha melolontha and their elytra.

Weight of the sample, g

Activity, Bq/Kg

Observation error, %

Elytra

12,642 400

14

Whole insect

1500

39,85

9
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AHomauyjia. Ha cyyacHomy emani padioakmueHoz2o 3abpyOHeHHs sicie lMonicca YkpaiHu, oc-
HOBHUM MiCyem HaKonu4yeHHA padioHyKnidie € nicosa niocmunxa i eepxHil wap rpyHmy, akud i
€ eK0s102iYHOK Hiweto nepesaxcHoi binbwocmi sudie Komax-zeprnemobioHmie. OCHOBHUM WiAA-
XOM HAOX00xeHHA padioHyKnidie € mpogiyHUl — AUYUHKU KOMAX Ma iMazo #uenamecs padioak-
MUBHO 306pYyOHEeHUM KOPMOM i HaKonu4yytome 6ios02i4Ho 3Ha4ywi padioHykniou, 3okpema *3Cs.
38epmac Ha cebe ysazy padioaKmueHicme 308HIWHIX MOKpPUBI8 iMazo, Aka 8 docmynnHili aemopam
nimepamypi He onucaHa.

PadioakmueHe 3a6pyOHeHHsA 308HiWHIX MOKpuUsie Komax 8i0bysaemobca nid Yac (io2o hopmy-
BAHHA HA cmadii nAnevKu, 018 AKOI XapaKmMepHOIO € BUCOKA OKMUBHICMb Kanito, XiMiYHUM aHaso-
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20M AK020 € *¥Cs. [TopieHAHO HesenuKa KinbKicmos padioHyKnidy HaOXo0ums 00 MEAPUHU WASXOM
HussneHHsA iMaeo, npome, Ha OYMKy aemopis, 8iH KOHUEHMPYEMbLCA AUWE 8 MIAKUX MKAHUHAX |
Huposomy miri.

BusyeHHsa numomoi padioakmusHocmi enimp Komax-eeprnemobioHmie pizHUX mpogiyHuUX
2pyn 8UABUSIO HAABHICMb Y HUX IHKOPMOPo8aHo2o *¥’Cs — npubnusHo 20 % 8id 3a2asbHOl padioak-
mueHocmi meapuH. [posedeHe nopisHAHHA emicmy padioHyKnidy y sucyweHux ma ceixcux 360-
pax. ®opmysaHHA padioaKMusHO20 3a6pyOHeHHA MoKpusie iMmazo 8idbysaemoscsa Ha MepMiHab-
Hili cmadii memamopgho3y — cmadii naneyku. 3 02na0y Ha 3Ha4Hy biomacy eHmomogayHu ma ii
8aX(/1UBY POsIb Y Mi2pauii padioHyKnidie y npupodHuUx ekocucmemax, ocobausocmi nepepo3nodiny
Komaxamu-eepriemobioHmamu 137Cs, a makox po3nodin padioHyknidie op2aHax i cucmemax op-
2aHie meapuH nompebyrome nodasnbuwo20 00CAIOHEHHS.

Knrovosi cnoea: komaxu-eeprnemobioHmu, nokpusu komax, *’Cs, Hakonu4eHHs padioHyKnidie.
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Annotation. The purpose of this work was conducting study of the antibacterial
activity of cultural filtrates of 125 micromycete strains isolated from different samples.
Different Gram-negative and Gram-positive bacteria as test-organisms have been
applicable. Activity of 64 strains has been established. Genus Aspergillus and Penicillium
was characterized wide spectrum of activity. The strains of genus Aureobasidium and
Paecilomyces as A. pullulans 41, P. variotii 68 have been shown antibacterial action
against test-organisms. It is found that strains of M. vinacea exhibited antibacterial
activity against Staphylococcus aureus 904 and E. coli 906. Most strains did not show
antibacterial effect. The results obtained confirm that antibacterial potential of strains of
A. pullulans, P. variotii and M. vinacea is the most potential for researches of biologically

active substances.

Keywords: micromycetes, antibacterial activity, Gram-negative bacteria, Gram-

positive bacteria

Introduction.

The micromycetes have been fa-
mous as producers of antibiot.es and
other secondary biologically active
metabolites as vitamins, attractants, cy-
totoxins, insecticides, compounds that
promote or inhibit growth, etc. [1, 2].
The strains of micromycetes have been
traditionally used to produce a variety
of important substances for the pharma-
ceutical and food industries.

System researches concerning ability to
produce the biologically active substances
were conducted by different authors on the
separate strains of molds [2, 3]. Wide po-
tential of micromycetes had not been ful-

ly studied up to now. Screening of novel
strains arc bringing about microorganisms,
not yet full assayed for their antibacterial
activity that can produce useful templates
with new antibiotics activity.

The purpose of our work was study
of antibacterial activity of cultural fil-
trates of 125 micromycete strains as a
starting point for father investigations of
the most perspective strains for feasible
obtaining of antibacterial substances.

Materials and methods.

In this work it was used 125 micromy-
cete strains of the genus Aspergillus, Alter-
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naria, Aureobasidium, Beauveria, Botrytis,
Chaetomium, Cladosporium, Curvularia,
Endomyces, Fusarium, Gliocladium, Mor-
tierella, Nigrospora, — Paecilomyces, Peni-
cillium, Pseudallescheria, Scopulariopsis,
Trichoderma,  Ulocladium and  separate
strains Nectria sp., Phialophora sp. and Ver-
ticillium dahlia, which were isolated from
different ecological niches such as air,
dwelling walls, soil of Chernigovska area
and rhizosphere of plants.

The micromycetes were grown on
a basic nutritive Czapek medium [5].
The culture liquid filtrates were test-
ed against Gram-positive bacteria as
Staphylococcus aureus 904, Bacillus
licheniformis 5 and Gram-negative bac-
teria as Escherichia coli 906, Agrobac-
terium tumefaciens 8464, Pectobacteri-
um carotovorum 8636. A. tumefaciens
causes crown gall disease on various
plant species and P. carotovorum is a
ubiquitous plant pathogen with a wide
host range (carrot, potato, tomato, leafy
greens, etc.). B. licheniformis 5 is a
bacterium that is commonly found in
soil and bird feathers. These bacteria
are known to cause food poisoning and
food spoilage. E. coli lives in the intes-
tines of humans and helps keep our guts
healthy. But certain strains of E. coli
can cause severe illness such as urinary
tract infections and neonatal sepsis, rep-
resent a huge public health problem.
Bacteria S. aureus is a human pathogen
that causes a wide variety of different
infections. Bacterial test organisms
have beat incubated on the medium of
agarose gel for 24 hours at 28 ° C.

The screening study of culture lig-
uid filtrate of micromycete strains us-
ing standard agar well diffusion method
was followed. Eight-millimeter diame-
ter wells were cut from the agar using a
sterile cork-borer and 100 pl of filtrate
were delivered into the wells [5]. A di-

ameter of inhibition zones of bacteria
was measured after18-24 hours.

Bacterial strains were collected from
the Department of Physiology and Tax-
onomy of Micromycetes, Danylo Zabo-
lotny Institute Microbiology and Virol-
ogy NAS of Ukraine.

Results.

It can be seen in fable | that only
64 from 125 strains shown antibacte-
rial activity and inhibit the growth of
test organisms. Among them, strains
such as A. pullulons 41, P. variotii 68.
P. brevicompactum 144 have a broad
spectrum of antibiotic activity against
both phytopathogenic bacteria and non-
phytopathogenic bacteria. The separate
strains such as A. ustus 103, A. terreus
119, T. viride 120 and the strains of the
genus Penicilliumas P. aculeatum 121. P,
ochrochloron 145 and P. purpurogenum
143 showed activity against four from
live examined bacteria. The majority
strains exhibited antibacterial activity
against three different bacteria.

The study of antibiotic effect of mi-
cromycete strains against B. licheni-
formis 5 indicated that A. alleaceus
118, A. versicolor 56, A pullulans 43-
46, C. cladosporiodes 8, G. virens 39, C.
inaequalis 84, F. merismoides 151, M.
vinacea 62, 81-82, P, variotii 67, 69, T.
harzianum 157 and separate strains of the
genus Penicillium as P. funiculosum 2, P,
chrysogenum 163 and P. rubrum 91 didn’t
visualize antibacterial effect. Other strains
inhibited growth of B. licheniformis 5 (in-
hibition zone from 24 to 8,7 mm).

The result of study indicated that
strains as A. versicolor 56, F. solani
128, M. vinacea 81-82 inhibited the
growth of human pathogen strain E. coli
906 only (zone of inhibition from 25 to
11 mm).
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The separate strains such as 4. allea-
ceus 118, A. pullulans 43-46, P. rubrum
91 displayed antibiotic activity against
P carotovorum only. These strains
didn’t show antibiotic affect against
tested E. coli, S. aureus and B. licheni-
formis. The strain G. virens 39 shown
antibiotic activity against A. tumefa-
ciens (inhibition zone is 18 mm).

The strains of B. bassiana, C. glo-
bosum, F. culmorum, Fusarium sp.,
Nectria sp., N. oryzae, P. ucrainicum,
S. brumptii, T. brevicompacium, Tricho-
derma sp. and U. atrum did not display
antibiotic activity.

Discussion.
The finding shows that mi-
cromycete  strains  produce  many
bioactive compounds as secondary

metabolites including antibiotics and
toxins. The results obtained demon-
strated ~ that  representatives of
the genus Aspergillus and genus Penicil-
lium arc characterized by high antibiotic
activity against phytopathogen bacteria
and B. licheniformis 5. Only some strains
of genus Aspergillus as A. parvulus 30,
A. terreus 119, A versicolor 56, A. ustus
103 and genus Penicillium as P. acu-
leatum 123, P. brevicompactum 144, P.
purpurogenum 143 and P. ochrochloron
145 have antibiotic activity against S.
aureus 904 and E. coli 906 or one of them.

Our experiments are consistent with
previous results [6, 7]. Tsyganenko
shown that Aspergillus strains demon-
strated antibiotic activity especially
A. parvulus 3142 [6, 7]. Some au-
thors have also suggested that most of
the Aspergillus strains displayed anti-
microbial activity against methicillin-
resistant S. aureus, extended-spectrum
beta-lactamase-producing E. coli [8]. A
large number of fungal extracts and/or

extracellular products have been found to
have antimicrobial activity, mainly from
the filamentous fungus Penicillium sp.
[9,10]. The Penicillium species shown
distinguished antimicrobial activities
towards Candida albicans, B. subtillis,
S. aureus, Salmonella typhi and E. coli
[11]. Metabolites as penicillanthone and
penicillidic acids A-C from strain of

P aculeatum PSU-RSPG105
showed moderate antibacterial activity
against E. coli and S. aureus [12].

The extracts of cultural filtrates of
A. niveus 2411 and Penicillium sp. 1051
have been shown the activity concerning
phytopathogenic bacteria A. tumefa-
ciens 8464. Note should be taken that the
traditional methods of controlling of
phytopathogenic bacteria such as metal-
containing pesticides were not effective
[13]. The fact of antibacterial activity of
fungal culture filtrates against A. tumefa-
ciens 8464 and P. carotovorum 8636 has
been established previously [14]. Of
great interest for the researches is the
subsequent investigation of antibiotic ac-
tivity of Aspergillus and Penicillium spe-
cies as 4. alleaceus 118, A. pullulans 43-
46, P. rubrum 91 shown phytopathogenic
activity against P. carotovorum 8636 and
A. versicolor 56 against E. coli 906.

Another promising finding was that
species of the genus Aureobasidium and
Paecilomyces genus are characterized by
antibacterial activity. Two strains such
as A. pullulans 41, P. variotii 68 shown
antibacterial effect against all test bacte-
rial strains. It was reported in literature
that strains of A. pullulans produce a wide
range of substances such as antimicrobial
chemicals, siderophores, enzymes, poly-
saccharides, polyesters and heavy oils
[15]. In addition, an A. pullulans strain
can produce antimicrobial compounds
towards the Gram-negative Pseudomo-
nas fluorescens and Gram-positive S. au-

44| 1SSN 2706-8382

BIONOTIYHI CUCTEMW: TEOPIA TA IHHOBALIIT

Vol. 11,Ne 1,2020



Ekonoeia

reus  bacteria [16]. The antibacterial
activity of A. pullulans strains can be
associated with 2-propylacrylic acid,
8,9-dihydroxy-2-methyl-4H,5H-pyrano
[3,2-c]-chromon-4-one,  2-methylene-
succinic acid and hexane- 1,2,3.5,6- hex-
ol [17]. Equally important, some strains
of A. pullulans are used in biological
control of plant and storage diseases [18,
19]. In recent years there has been con-
siderable interest in strains of 4. pullu-
lans as biopesticides. A proprietary mix-
ture of two strains of A. pullulans was
recently registered in the U.S. under the
trade name “Blossom Protect” as a bio-
control to prevent blossom infections by
Erwinia amylovora, the fire blight patho-
gen Blossom Protect has been used suc-
cessfully both Europe and in the Pacific
Northwest. The new Botecior Fungicide
contains yeast-like fungi, A. pullulans
strains DSM 14940 and DSM 14941, as
the active constituent [20].

The authors of more studies of sec-
ondary metabolites of P. variotii have
exhibited that Gram-positive bacteria
Enterococcus faecalis were inhibited by
fungal extract [21]. Paeciloketals (1-3),

new benzannulated spiroketal deriv-
atives, were isolated from the marine
fungus P. variotii derived from the giant
jellyfish Nemopilema nomurai. Com-
pound 1 showed modest antibacterial
activity against the marine pathogen
Vibrio ichthyoenteri [22].

There have been several reports of
antibiotic potential of M. vinacea. The
cultural filtrates certain strains M. vina-
cea have been shown antibacterial ac-
tivity against phytopathogenic bacteria
A. tumefaciens and P. carotovorum [14].
The known compound from M. vinacea
methyl 2,4-dthydroxy-3,5,6-trimethyl-
benzoate, mortivinacins A and nicotinic
acid were responsible for the antibacte-
rial activities of the extract [23].

The results obtained confirm that
cultural filtrates of strains of A. pullu-
lans, P. variotii and M. vinacea possess
marked antibacterial activity. It must
also be noted that it is very little data
on antibiotic effect of strains of 4. pul-
lulans, M. vinacea and P. variotii. The
evidence suggests that these strains are
potentially important set of targets for
farther investigation.

1. Antimicrobial activity of cultural liquid of micromycetes

Diameter of inhibition zones of test, mm
Bacterium
£ Gram positive Gram negative
= . .
° Species Strains 2 . £
z . © ) 2]
2 g = |3 2|8 ¢
& =.2 = s & |8 7
=] .2 [} o o< = o
53 | =E ° |2EEg(zEzg
n X mEn =8 < EBD|aES®
1 2 3 5 6 7 8
| |Altemaria 116 0 0 0 | 16,0£0,7 | 11,0209
alternata
2 |Aspergillus 118 0 0 0 0 | 15010
alliaceus
3 | A. parvulus 30 0 14,7+0,3 | 10,3+0,3 | 30,0+0,7 0
4 31 0 29,0+1,5 0 0 24,0+£2,0
5 | A. terreus 119 30+1,5 | 29,5+1,0 | 28,0+1,5 0 15,0+2,0
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1. Antimicrobial activity of cultural liquid of micromycetes

1]2 3 4 5 6 7 8
6 | A. versicolor 56 0 0 25,0+1,5 0 0
7 58 0 23,041,0 0 0 0
8 59 0 14,0+0,6 0 0 0
9 60 0 17,3+0,4 0 13,0£1,0 0
10 61 0 14,3+0,4 0 0 19,043,0
11 | A. ustus 101 0 15,2+0,4 0 0 13,0+1,0
12 102 0 12,0+1,0 0 0 15,0+2,0
13 103 | 15,040,7 | 16,0+0,7 | 19,8+0.4 0 15,0+1,0
14 |Aureobasidium 41 10,0+0,7 | 15,0£0,7 | 11,7£0,9 | 30,0408 | 25,0£1,0
pullulans
15 43 0 0 0 0 15,7+0,4
16 44 0 0 0 0 10,8+0,4
17 45 0 0 0 0 20,00,7
18 46 0 0 0 0 20,0+0,7
19 150 0 2542.0 0 0 0
20 | Botrytis sp. 15 15,0+0,3 | 10,0+0,7 0 0 0
21 | Botrytis cinerea 55 12,0+1,0 | 11,0+0,6 | 33,7+1,1 0 0
2 | Cladosporium 8 0 0 0 | 23,5440 | 14,5445
cladosporiodes
23 9 0 11,0£0,3 0 10,7+0,3 | 12,0£2,0
24 12 0 18,7+0,6 0 0 0
25 | Gliocladium 39 0 0 0 |180410| 0
virens
26 ﬁ‘;‘;l‘ﬂaal?sa 84 0 0o |17204| o 0
27 | Fusarium lactis 130 0 18,3+0,3 0 0 0
pg |F-merismoides f. | 5 0 0 0 | 15003 | 16,0+1.0
merismoides
29 | F. solani 128 0 14,0+1.0 0 0 0
30 129 0 0 19+0,7 0 0
31 | Mortierella 62 0 0 |200:07| 0 |220:10
vinacea
32 63 12,0£1,0 | 14£1,0 0 0 24,0+ 1.0
33 81 0 0 11,3£0,4 0 0
34 82 0 0 11,7+0,4 0 0
35 | Paccilomyces 67 0 0 0 | 12,70,1 | 10,01,0
variotu
36 68 14,3£0,6 | 17,6£0,4 | 12,042,0 | 30,0£1,0 | 20,0+0,7
37 69 11,0+0,7 0 0 0 10,7+0,8
38 | P. lilacinus 127 0 24,0+1,5 | 20,0£1,0 0 0
39 | P. marquandii 126 0 16,704 | 16,3+0,4 0 0
40 132 0 17,7404 0 0 0
41 a"fgfg;ﬂﬁlnm 121 0 [203:04| o0 0 0
4 123 | 12,020,7 | 19,0+1,0 0 12,0+0,7 | 14,0+ 1,0
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1. Antimicrobial activity of cultural liquid of micromycetes

112 3 4 5 6 7 8
43 124 0 13,5+0,5 0 20,04£2,0 | 11,0+0,7
44 | P. brevicompactum 144 12,7404 | 14,0+1,0 | 10,7£0,4 | 13,0£2,0 | 17,0+£2,0
45 | P. clavigerum 112 0 11,0+0,7 0 0 0
46 | P. funiculosum 1 0 12,7+0,4 0 15,0+£2,0 | 12,0+0,7
47 2 0 0 0 32,0£1,0 | 9,0+0,3
48 3 0 24,0+1,0 0 18,0+0,7 | 19,3+0,7
49 4 0 18,3+0,7 0 16,7404 | 16,3+0,4
50 5 0 14,00 0 16,3+0,4 | 15,3+0,4
51 6 0 20,3+0,4 0 17,0£0,7 | 17,7+1,1
52 7 0 12,0+£2,0 0 0 11,0+0,7
53 | P. chrysogenum 163 0 0 0 39,0+0,7 | 14,0+0,7
54 | P. ochrochloron 145 11,7+0,4 | 19,0+1,0 0 12,0+0,7 | 13,7+0,1
55 156 0 14,3+0,4 20,0+0,7 | 11,0=1,3
56 | P. purpurogenum 143 0 21,0+0,5 | 16,7+0,4 | 12,0+1,3 | 11,7+0.4
57 | P. rubrum 91 0 0 0 0 20,0+1,3
58 | Phialophora sp. 135 0 22,0+2,0 | 13,3+0,4 0 0
59 Eg;‘é‘ilia“e“he“a 131 0 | 173206 | 12,5505 0 0
60 | T. harzianum 157 0 0 0 23,0+0,7 | 17,7+0,4
61 | T. viride 120 12,0=1,0 | 15,7+0,4 | 11,3£0,7 0 15,0+0,7
62 | yeticillium 168 0 |143209| 0 |11,060,7 19,007
63 | U. consortiale 106 0 8,7+0,4 0 0 15,0+1,0
64 107 0 14,3+0,4 0 0 15,0+ 0,7
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I. I. Py6excHsak (2020). AHTUBAKTEPIA/IbHA AKTUBHICTb KY/IbTYPAJIbHUX
@I/IbTPATIB LUTAMIB MIKPOMILIETIB. BIOLOGICAL SYSTEMS: THEORY AND
INNOVATION, 11(1): 42-49. http.//journals.nubip.edu.ua/.
https://doi.org/10.31548/biologiya2020.01.042.

AHomayia. Memoto pobomu 6ye ckpuHiHz ceped 125 wmamie mikpomiyemis, sudineHux i3
PI3HUX eKoMo2iYHUX Hiw, Ha aHmubakmepianbHy aKmMueHiCMbs., AKMUBHICMb 8UBYANACA 3 BUKO-
PUCMAHHAM Pi3HUX MEeCm-0p2aHi3mie — 2pamMHe2amueHUX ma 2pamno3umusHuUx bakmepid. [o-
KOa3aHO, W0 MinbKu 64 00cnioncysaHux wmamie npoasunu aHmMubakmepianbHy akmueHicme.
Lupokum cnekmpom aHmubiomuyHoi Oii xapakmepu3sysanucsa 00CnioxysaHi wmamu pody Asp
ergillus ma Penicillium. LLImamu pody Aureobasidium ma Paecilomyces, maki sk A. pullulans 41,
P. variotii 68, makoxc npossunu aHmubakmepianeHuli epekm Ha docniorcysaHi bakmepii. Bcma-
HoesneHo, wo wmamu M. vinacea npossasatome aHmubakmepianeHuli epekm Ha Staphylococcus
aureus 904 ma E. coli 906. binbwicms wmamie He nokazaanu aHmMubakmepiansHoi dii. Halbinew
nepcrnekmusHUMU 0715 nodanebuiux 0ocnioreHs € wmamu A. pullulans, P. variotii ma M. vinacea,
AKI NPoABAAMb BUCOKY AHMUBAKMePIansHy AKMUBHICMb Ma Maso 00CAIOHEHI.

Knrovoei cnoea: mikpomiyemu, aHmubakmepianbHa aKMuUBHiCMb, 2pamHe2amueHi ma
epamnozumusHi bakmepii.
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AHomayis. lpoyecu biompaHcgopmayii ma biopemediayil, karo4o8y pose y AKUX
gidizparome y2pyrnoBaHHA MIKpPOOP2aHi3MiB, BUKOHYOMb 3HAYHY POsb Yy BUsYYeHHI
MOKCUYHUX PevyoBUH i3 mpogidHUX naHyrozie ekocucmemu. Ponb mikpoopaaHiamie
y po3knadi KceHobiomuKie € 0cobnuso 8aMIUBOH Yy BOOHUX eKocucmemax
Hanig3aKkpumMo2o mury 3i 3HAYHUM PiYKOBUM CMOKOM — makux, Ak YopHe mope. 32i0Ho
3 0aHumu npoekmy NMPOOH EMB/IAC y sodax HYopHoz2o mops byno 8idmiyeHo HaAasHicMb
HU3KU r10/1iapoMamuyHuUX 8y2ne800Hi8 ma X/10POP2aHiYHUX CrOAYK, KOHUEHMpayis
AKUX Mepesuwyysana 2paHuyHo donycmumi Hopmu. Came momy 0714 00CAiOHEeHHA
hyHKUjioHanbHOI 8idnosidi ekocucmemu YopHozo MopA Ha 8raue 3a6pyOHYUX
pe4yosuH, MU  Mpo8enu  MOMEKYAAPHO-2EHEMUYHY  OUiHKY — MAKCOHOMIY4HO20
biopi3HOMaHIMmMA MiKpobOHUX yepyrnosaHb O7A BUABAEHHA MAKCOHI8, MomeHyiliHo
30amHux 0o biompaHcgopmayii KceHobiomukig. [JocnidHi 3pasku mopcsKoi 8o0u ma
OdoHHux ocadie byso 8idibpaHo & cepriHi-eepecHi 2017 poKy 8 pamkax 00CAIOHUYbKO20
peticy (Joint Open Sea Survey) npoekmy EMBLAS-II. MModanbwuli aHani3 8KM4Ya8
ekcmpakyito AHK 3i 3paskie ma nposedeHHA ceK8eHy8aHHA Ha naamgopmi lon Proton
014 8U3HAYEHHA MAKCOHOMI4YHO20 biopisHOMAHIMMA MiKpobHUX yepynosaHs. Hamu 6yna
MOKA3aHa HaAasHicMb 6akmepitli, Wo Hasnexams 00 MAKCOHOMIYHUX 2Py i3 nornepedHbo
eKcrnepumMeHmasnbHoO 8U3HAYEHO 30amHicmio 0o biompaHcgopmayii KceHobiomukie y
800HIli mosw;i ma 0oHHUX ocadax YopHo2o mopA. TaK, MpedcmasHUKU MAKUX MAKCOHI8,
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AK  Rhodobacteraceae, Rhodospirillaceae, Halomonadaceae Oceanospirillaceae,
Alcanivoracaceae, Bacilliaceae: Actinomycetales ma  Acidobacteriaceae  6ynu
npucymHi 8 yepyrnosaHHsaXx 6aKmepionaaHKMOHY HA B8CiX CMAHYifgx 00CMIOHUUYbKO20
nosnieoHy. B yepynosaHHAX OOHHUX ocadie 3HA4YHy YacmKy cmaHo8uau npedcmasHUKU
Alteromonadales ma Piscirickettsiaceae, 30amHi 00 po3knady noaiapoMamu4HuUX
syenesodHis, a makoxc Desulfuromonadaceae, Desulfobacteraceae, Syntrophaceae,
Peptococcaceae, Dehalococcoideaceae, 005 aKkux paHiwe 6yna nokazaHa 30amHicme 00
biompaHcgopmayii XAopopaaHiyHUX CroMyK.

OmpumaHi pe3ysemamu € 6a3060t0 IHPOPMAUIEID, AKA AfXHE 8 OCHO8Y M00A16WO020
demanbHO20 aHAnI3Y  BYHKYIOHANAbHO20 MomeHyiany MIKpOBHUX — yepyrnosaHs
w000 po3kaady 3abpyOHIOKYUX PEYO0BUH, W0 MAE HA Memi ideHmudikauito Hosux
memaboniyHux  waaaxie  biompaHcgopmauii  KceHobiomuKie ma  00CNiIOMEeHHS
adanmauiliHux cmpamezili ekocucmemu 00 AHMPONO2EHHUX 3MiH HABKOAUWHBLO20

cepedosuuya.

Knrwuoei cnoea: biompaHcgopmauis, KceHobiomuKu, camo8iOHOB8AEHHA 800HOI
eKocucmemu, y2pyrnoeaHHA MiKpoopzaHiamis, YopHe mope

Axmyanvnicmv ma 027110
nonepeonix 00cioxHeHv.

HeoOxigHicTe 3HAWUTH ONTUMAbHI
nUIsIX  OiopeMenianii  HaBKOJIMIIHBO-
IO CEepeloBHINA TIPHU3BENa /O 3HAYHO-
IO 3pOCTaHHS HAayKOBOTO IHTEpecy 10
poOJieMH PO3KJIAJy KCEHOOIOTHKIB Mi-
KpOOHMMU yTPYIOBAaHHSIMH B OCTaHHI
necstimitts [1]. Tlporecu Oiopemeria-
il Ta OiotpanchopMarii nependayaroTh
MIPUPOHY 3/IaTHICTH MIKPOOPraHi3MiB
IO PO3KJIamy, TpaHc(opMallii Ta HaKoITH-
YeHHS MIMPOKOTO CHEKTpa OpraHidHIX
3a0pyIHIOIOYHX PEUOBHH, SIKI BUSIBIISTIOTH
KceHOO10THYHI BactuBocTi. 1i mponecu
BUKOHYIOTh 3HA4HY POJb y BHIIYYCHHI
KCCHOOIOTHKIB 13 TPO(IUHHUX JIaHIIFOTIB
€KOCHCTEMHU Ta 11 CaMOBITHOBJIEHHI.

[pomykTr METaOOMITHIHUX TIEPETBO-
PEHb KCEHOOIOTHKIB MIKpOOpraHizMaMu
9acTO CTAlOTh MEHIN TOKCHYHHMHE, HDXK
BUXiHI crionyku [2, 3, 4, 5, 6, 7]. Kpim
TOTO, MIKPOOHE PO3ILICTUICHHS JOBIOJaH-
IIOTOBHX TOJIMEPHUX CIOIYK Ha OJIro-
Ta MOHOMEpPH POOUTB iX JOCTYITHUMHU JIIST
3aCBOEHHSI IHIIIMMU OpPTaHi3MaMH.

Ponb yrpynoBaHb MiKpOOpraHi3MiB
y MeTa00I1i13Mi 3a0pYIHIOIOUNX PEUOBUH
€ 0COONMBO BAYKJIMBUM KOMIIOHCHTOM
(GYHKITIOHYBaHHS MOPCHKHX E€KOCHUCTEM
HAITiB3aKPUTOTO THITY, SIKOF0 € YopHe
Mope [8]. YopHe Mope XapakTepusy-
IOThCS 3HAYHUM HaJIXOKEHHIM KCEHO-
010THKIB, 30KpeMa, Yepe3 MacCIITaOHHH
piukoBwmii ctik J{ninpa, dnrictpa Ta [ly-
Haro. 3rilHO 3 JTaHUMH, OTPUMAHUMH B
pamkax npoekty [IPOOH EMBIIAC y
2016 Ta 2017 pokax y Bomax YopHo-
ro MOpsI TPUCYTHS HHU3Ka IoOJiapoma-
TUYHUX BYIJICBOIHIB, a KOHIICHTPALis
XJIOPOPTaHIYHUX CIONYK (TaKHX, SIK
TeKCaxXJIOPreKCaH) IEPEeBHUIIyE MaKCH-
MaJIbHO JIOIMYCTHMI HOPMH Ha O1IBIIIO-
CTi CTaHIIl MOHITOPHUHTY akBatopii [9].
Takox Oyna BiaMiueHa HAsSBHICTH Iie-
CTHUIM/IIB Ta MPOAYKTIB (hapMaleBTHY-
HOT 1HAYCTpPIi Y BOXHOMY CEPEIOBHIIIL.
Came TOMY JUTsSl OI[IHKH BIiMOBII €KO-
CHUCTEMH Ha IIOCTiliHE HaIXOMKCHHS
3a0pYIHIOIOYHIX PEIOBUH BKIABO TIPO-
BECTH aHaJi3 TAKCOHOMIYHOTO Ta (QyHK-
[IOHAJIFHOTO CKJIQAY MIKPOOHHX yTrpy-
oBaHb YOPHOTo MOPS 3 MOIVISAAY IXHBOT
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MOTEHIIHOT POl B pO3KJai KCeHOOI-
otukiB. Take MOCTiIKEHHS TacTh 3MO-
Iy oTpuMaTH 0a30By iH(pOpMAIIO IS
MOAAJBIIOT0 MOHITOPUHTY CTaHYy aKBa-
Topii YopHOTO MOpS 3TiIHO 3 BUMOTa-
Mu Mopcbkoi PamkoBoi upexrusu €C
(MSFD). [/lari MOHITOpHHTY MPOLECIB
MiKpoOHOT TpaHchopmarlii KceHo010-
THKIB MOXXYTh BHKOPHCTOBYBATHUCS IS
OLIIHKU TaKuX IecKpunropiB Jupexru-
BH, sk 1. biopizHoMaHiTTs, 4. XapuoBi
JIAHIIOTH Ta Mepexi, 8. 3adpymHroroui
pevoBunu [10].

YdacTh MiKpOOPTaHi3MiB Y AeCTPYK-
1ii OpraHiyHUX 3a0pYIHIOIOUUX PEYo-
BHH, IO MPOSBJSIFOTH KCEHOOIOTHYHI
BIIACTHBOCTI, JOCIIIKYBaIacsi HEOITHO-
pa3oBo, MPOTE NEPEBAXKHO HA IPea-
CTaBHUKaX THX MIKPOOHUX TaKCOHIB,
SIKI POCTYTB Y KyJIBTYPaJIbHUX YMOBaX —
Pseudomonas spp. 1a Rhodococcus spp
[11, 12, 13]. L1i 6akTepii MOXKYTh BUKO-
PUCTOBYBaTH OpTaHIYHI 3a0pyJaHIOKY1
PEYOBUHH, SIK [DKEPEIO BYINICIO0, a0bo
pO3KIaaTh KCEHOOIOTHKH 0e3 BHKO-
pHUCTaHHSA iX, K cyOCTpary IS pOCTy,
AKTUBYIOUM crerudiuni (HepMeHTH —
IIM- Ta MOHOOKCUTCHA3U a00 IUTiIPOX-
nopinasu [3, 11].

OjHaK, MIKpOOpraHi3MHu 37aTHI 10
pO3KiIaay KCeHOOIOTHKIB, MOXKYTh OyTH
MIPEACTABIICHI SIK KyTbTHBOBAHUMH, TaK
1 He KyJIbTHBOBaHMMH (Gopmamu [14].
Ockinpku OibIIa 9acTHHA MIKPOOHO-
ro PI3HOMAHITTA HE MOXe OyTH TOCIIi-
JUKEHa B yMOBax KyneTypu (~95 %), €
HEOOXITHICTh BHKOPUCTAHHS MOJIEKY-
JSIPHO-TCHETHYHHUX METOMIIB JJIS OLIHKU
MOTEHIIATY MIKPOOHHX yrpyIOBaHb 10
po3kiamy KceHoOioTukiB. Came ToMmy
MU TIPOBEIH MOJEKYISIPHO-TCHETHIHY
OIIIHKY TaKCOHOMIYHOro Oiopi3HOMa-
HITTSI MIKpOOHHX yrpynoBaHb YopHOTO
MOpsI [UTSL BUSIBJICHHSI TAKCOHIB, ITOTCH-
HidHO 37aTHUX 10 OiloTpaHchopmarrii
KCEHOO10THKIB.

Mamepianu ma memoou
oocridxieHy.

VY ceprmi-BepecHi 2017 poky mpoTs-
roM JociimHuIbKoro peiicy (Joint Open
Sea Survey-JOSS) y pamkax IpOeEKTY
EMBLAS-II Oymo Bimibpano 9 3paskiB
Mopchkoi Bomu Ha 3 craHmisx (5, 8 Ta
9), a TakoX 5 3pa3KiB JOHHHX OCaiB Ha
crarnisx 1, 1A, 1B, 4, 8) (puc.1). 3pazku
MOPCBHKOi BOIY BiIOHMpPAITH HA TAKUX TOPH-
30HTaX: TIOBEPXHI, NTMOMHHNN MAaKCUMyM
xJiopodisty Ta MiHIMyM KUCHIO. Bimosij-
HI DMOMHY Bu3Hadaym 3a mnanumu CTD
30H71a. MiHIMyM KHCHIO OyJIO BCTaHOBJIC-
HO Ha MMOMHAX i3 KoHueHTpaicio O, mo
He rnepeBuiyBaia 2 mr/i. Jis Bimdopy
MIKpOOHOT 0I0MAacH 3 KOXKHOTO TOPH30HTY
OyJ10 MPOIyIIEHO 1Mo 2 J BOAHM Yepe3 CTe-
pwisHi (imsTpr Millipore Sterivex-GP i3
niameTpoM Tiop 0,22 MKM 3a JIOTIOMOTOFO
CHCTEMH  TEPUCTAIBTHYHOI  (iIBTparlii
Masterflex. Jlnst 3anoGiranss gerpagarii
HYKJICTHOBHX KHCIIOT (IIBTPH 3aMOPOXKY-
By 3a temneparypu -80 °C ompasy o
3aBepIICHHIO (hiTBTpallii.

3pa3Kku TOHHUX OCaJiB BiAOWpaIu
3a JOTIOMOTOI0 MYIBTHKOpEpa B TPYO-
Ku 3 oprckia. [1o 5 Ma TOHHUX ocajiB
OyJ10 BiiOpaHO B CTEPUIIBbHI TUIACTHKO-
Bi IINPHIHU 3 TOBEPXHEBOTO MIapy i 3a-
MOpoXxeHO 3a Temmeparypu -80 °C.

I'enomuy JIHK Gyio ekcTparosaHo 3a
noromororo MO BIO PowerSoil® DNA
Isolation Kit (QIAGEN) i3 Bukopucran-
HSIM CTaHIAPTHUX IIPOTOKOJIB BUPOOHH-
ka. Konnenrpartiro ta sixicts JIHK Bu3Ha-
yamu Ha crekrpodoromerpi NanoDrop
Spectrophotometer Ta  duryopumerpi
Quibit 2.0 Fluorometer (Thermo Fischer
Scientific). B ycix 3paskax Oymo Bcra-
HoBJeHO KoHeHTpartio JIHK, ska Gyna
JOCTaTHS JIIS MTOAANBIIOT0 MOJCKYIISpP-
HO-TEHETUYHOTO aHai3y (Bi 4.7 HI/MKI
to 95 Hr/MKJI, 31e01TbIIOr0 >10 HI/MKI),
criBBigHomenss 260/280 - 1.8.
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Puc. 1. Po3ramyBanusi cTaHuiii MOHITOPHHTY HocaigHuIbKOTO peiicy JOSS

CekBeHYBaHHS 3pa3KiB  POBOIU-
mu B YuiBepcureri Hampkin (Nanjing
University, China) wa mmardopmi lon
Proton sequencer (Life Technologies,
U.S.A.). It BU3HAYCHHST TAKCOHOMIY-
HOTO CKJIaJy MIKPOOHOTO yrpyIIOBaHHS
BUKOPUCTOBYBAIIM YHIBEPCAIbHY IS
pokapioT mapy mpaiiMepie 3411/518r
(F: ACCTACGGGRSGCWGCAG Ta
R:  GGTDTTACCGCGGCKGCTQG),
mo amioiQikyoTe V3 mingaky 16S
nopxkuHoro 180 mH [15]. 3rigHo 3
METOIUKOI 10 5'-KIHIE KOXKHOIO 3
npaiMepiB OyJIo TOJaHO YHIKaJbHHMA
(dbparmenT-6apkos AOBXKUHOKO 12 TH
(Shanghai Generay Biotech Co., Ltd).
Koxny TIJIP peakmiro Oyio mpoBeaeHo
B TPbOX MOBTOPHOCTSIX B 00’ eMi 30 MKJI
i3 BUKOPUCTAHHIM TPhOX HETAaTUBHHX
[TJIP-KOHTPOIIB, Y SKOCTI SIKUX 3aCTO-
COBYBAJIH BOILY, OUHIICHY Bil HYKJIeiHO-
BUX KHCJOT Ta Hykiea3. Hwkue mpen-
CTaBJICHI CKJIAJIOBI KOMITOHEHTH (TaOIL.
1) Ta TepMiuHi yMOBH peakiiii (Tad. 2).

ponyxkru I1JIP nepeipsin Ha 2 %
arap-Teli i OYHIIaiy 3 BHKOPHCTAHHIM
Habopy E-Z 96 Cycle Pure Kit (Omega,
U.S.A.). Ha nactynHomy etami Oyio

BHU3Ha4YeHO KinbKicTh [1JIP mpomykris
IUTSL IXHBOTO TIOAAIBIIOT0 00’ € THAHHS B
OJTHAKOBUX KOHIICHTPAIIISIX U CEKBE-
nyBaHHs. Jlo ounmenux [TJIP pparmen-
TiB OyJI0 TIPUETHAHO aIAIITOPH 32 JIOII0-
MOTror Habopy peareHTiB lon Xpress
Plus Fragment Library Kit (Thermo
Fisher Scientific, U.S.A.), micist voro
BCi 3pa3Ky PO3YMHIIIM JO KOHIICHTpPA-
mii 100 1M 1 mpoBesy CeKBEHYBaHHS Ha
wiargopmi lon Proton.

bioinpopmamuunui - ma cmamuc-
muynull ananiz Oyno MpoBENEeHO 3a JI0-
MIOMOTOI0 MIPOTPaMHOr0 3a0e3neUeHHS
Ha cepepi ION server (Bepcis 3.6.2).
[Iporpamue 3abesmeuenns QIIME2
[16]. BukopucTOBYBaNMH AJ1s1 (BLIBTpAIii
MAHUX Ta BUSABICHHS ITOCIIJIOBHOCTEH
HHU3BKOI SIKOCTi: TOMOIIOJIMEPIB, KOPOT-
KuX mociigoBHocTedl <150 1H, moMu-
JIOK CIIapIOBaHH ITpaiiMepiB.

OmnepalliiiHi TaKCOHOMIYHI OJIMHH-
ui (OTO) Oyno 00’enHaHO B KIacTepu
3 BHUKOpUCTaHHAM Iiariny DADA?2
nporpamu QIIME2. TakcoHomiuHe mmifI-
nopsinkyBanast OTO Oyrmo BH3HaUCHO
3a 0a3amu manmx Greengenes [17] Ta
SILVA [18].
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1. Ckaagosi komnonenTu IIJIP peakuii a5 orpumanns 16S amniiikoHiB

CkamoBa O0’eM, MK
ddH20 19.1
Byepuuii pozunn 5xPhusion Green HF Buffer 6
10 MM gHT® 0.6
[Ipaiimep F 1
[Ipaiimep R 1
IMomimepasa Phusion Green Hot Start IT High-Fidelity DNA Polymerase 0.3
JIHK 3pazok 2
2. Tepmiuni ymoBu I1JIP peaxmii
Etan Temneparypa, °C Yac, cexk.
[TouarkoBa neHatypartis 98 30
Jenarypartis 98 5
Biaman 55 30 30 qukITiB
Enonraris 72 15
®iHanbHa eNOHTaLlist 72 420
3pasku, ne He Oyno BUSIBICHO Balin-  fS-proteobacteria (0,4-2,0 %),

HUX MOCJIIJIOBHOCTEH, Oy/IM BUIyYEHI 3
MO/IANIBIIIOTO AHAI3Y.

AHaJi3 BMICTY OpraHiuHuX 3a0pyi-
HIOKOYHMX PEYOBUH Ta MECTULHIIB OYyI0
npoBesieHo JIaboparopiero aHATI THYHOT
ximii HamionamesHoro VYHiBepcurety
Adin B pamkax nmpoexry EMBLAS-II.

Pesynvmamu docniosnenv
ma ix 0620680peHHsI.

Sk 6aunmo (puc. 2), HAHTOIMPEHIIITH-
MH KJIacaMH MiKpOOHOTO YTPYITOBaHHS 10~
BEPXHEBOTO IIapy Ta INIMOMHHOTO MAaKCH-
MyM xJopodiny e€: Synechoccophycideae
(6,1-46,4 %),  Flavobacteria  (5,8—
20,9 %), Actinobacteria (3,0-26,2 %),
o-proteobacteria (7,6-25,2 %),
y-proteobacteria  (3,0-12,9 %), Bacilli
(0,1-27.5 %), Acidimicrobia (2,4-25,1 %).

VY MeHINH KUTBKOCTI TpeacTaB-
neHi  Verrucomicrobiae (0,4-8,8 %),

Plancomycetia (0,4-13,3 %), sxi Oymo
BUSIBIICHO B yCiX MPOAHaJI30BaHUX 3pa3-
kax. llpencraBHukiB Sphingobacteria
(0,03-3,7%) Ta Rhodotermi (0,2—
5,8 %) Oyno BHABIEHO Y OLTBIOIOCTI
3pasKiB 3 MMOBEPXHi, B TOH Yac, K apxei
knacy Thaumarchaeota (0,2-3,8 %)
Oynu TpencTaBIeHI BHUHITKOBO B IVIH-
OMHHOMY MaKCHMyMi XJIopodiy.
CHiBiHOIICHHS ~ POJWH,  BHSIB-
neHux |y kjacax  Flavobacteria,
Actinobacteria, a-proteobacteria,
y-proteobacteria Ta  Acidimicrobia
MPEeJICTABICHO B TaOIuIi 3.
VYrpymoBaHHs TPOKAPIOT JTOHHHUX
ocajiiB  XapaKTepH3yBaJOCs OiLIbLIINM
TAKCOHOMIUHHM PI3HOMAHITTSIM, OJIHAK
JIOMIHYBaJId JIMIIIE KUTbKA TaKCOHIB.
Knac d-proteobacteria (13,3-20,1 %),
10 BKJIFOYAE OUIBIIICTh BIJIOMUX CYIlb-
(har-penykyrounx Oakrepiit (Desulfovibr
io, Desulfobacter, Desulfococcus Ta in.),
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m Sphingobacteriia

= Planctomycetia
Verrucomicrobiae

m Acidimicrobiia
® [Rhodothermi]

m Alphaproteobacteria

Fluormax

u Actinobacteria
u Synechococcophycideae
m Betaproteobacteria

m Flavobacteriia
Bacilli
= Gammaproteobacteria

Puc. 2. BeprukanbHuii po3noain kJjaciB NpokapioT y BOIHOMY cepeIoBHIILi
YopHoro mops

3. BizHocHa nomMpeHicTh PoIMH NPOKAPIiOT y MeskaxX BUSIBJIEHHX KJIaciB
y BoAHiii ToBui YopHoro mopst

Kuac Pomna nousmeniors, % | _ simanents

Microbacteriaceae 1.8 0.4

Actinobacteria Micrococcaceae 0.5 0.4

Unassigned 5.1 1.7

OCS155 11.1 1.2

Acidimicrobia clil 24 0.01

ZA3409¢ 0.3 0.1

SC3-41 0.40 0.2

Flavobacteriaceae 8.2 1.1

. Cryomorphaceae 0.8 0.4
Flavobacteria

NS9 0.8 0.5

Cryomorphaceae 0.3 0.1

Pelagibacteraceae 7.6 1.4

Rhodobacteraceae 2.9 0.2

a-proteobacteria Rhodospirillaceae 0.4 0.2

Unassigned 2.9 0.1

Halomonadaceae 3.1 0.6

OM60 0.3 0.1

J-proteobacteria HTCC2089 0.3 0.1

Piscirickettsiaceae 0.3 0.1

Unassigned 1.5 0.3
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Gammaproteobacteria

3.1.

Methanomicrobia
m Acidimicrobiia
® Flavobacteriia
Dehalococcoidetes
m Nitrospira
® Phycisphaerae
Deltaproteobacteria
m\Verruco-5

N
3)

N
N
.

[N
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N
N
N
w

2.

= Thaumarchaeota

m Sva0725

m Cytophagia
Anaerolineae

m [Lentisphaeria]

mkoll11
Betaproteobacteria

m Spirochaetes

Puc. 3. BitnocHa nommpeHicTh KJaciB MIPOKapioT y JTOHHUX 0cagax

a TaKOX aHaepoOiB i3 pi3HOIO (izionori-
ero (Harpukian, pix Geobacter, 3naTHUIA
JI0 BIJHOBJICHHS 3aJ1iza), Oyl HaWmo-
UIMPEHINIMME B JIOHHUX ocagax Yop-
HOro Mopsi. HactynHuME 32 BiJJHOCHOFO
MOLIMPEHICTIO  Oynu  g-proteobacteria

(6,0-13,6 %),  Flavobacteriia  (1,3—
15,9 %), Thermoplasmata (0,4—
9,2%), Anaerolineae  (1,6-8,7 %),

Dehalococcoidetes (0,3-5,6 %). Kpim
3a3HaYeHUX OylO0 BCTAHOBICHO Ha-
SIBHICTh TIPEJICTABHUKIB 24-X  KJIACiB
MpOKapioT.  Bacteroidia,  Nitrospira,
Phycisphaerae,  Alphaproteobacteria,
Spirochaetes Ta Verruco-5 Oymn mpu-
CYTHI B YCIX JOCII/DKCHUX 3pa3kax JIOH-
HHUX OCaJiB 1 CTAHOBIIH IO 5 % KOXKEH.
[IpeacraBuukm iHIMUX KiaciB (puc. 3)
OyJIi MEHII YHCEITbHI 1 cKianamu 10 3 %.

Bimomo, 1110 31aTHICT 10 PO3KJIaTy
OpTaHivYHUX 3a0pYIHIOIOYHX PEYOBHH,
TaKHUX SK IMOJIiapOMAaTHYHI BYIJIEBOIHI,
Oyma onwmcana miust Pseudomonas spp.,
Rhodococcus spp., Micrococcus spp.
[5, 11, 12, 13]. IlepeBaxkHa OibINICTH

JOCITIKEHB 30CepeKeHa Ha TIPEIICTaB-
HUKAaxX IIMX TAaKCOHIB, OCKIIBKHA BOHHU
Jn00pe BUBYCHI B KYJBTYpi, @ TOMY TO-
PIBHSIHO JIETKO MiIJIAI0ThCS BUAUICHHIO
3 pizHuX cepenoBuil. OqHAK, 30aTHICTH
J0 6ioTpanchopmariii opraHiuHUX Kce-
HOOIOTHKIB BJIACTHBA OLTBII IIIUPOKOMY
CIIEKTPY MIKpOOpPTraHi3MiB.

AKTHBHICTh MOPCBHKHX MIKPOOHHUX
YIPYIHOBaHb Y METa00IIi3Mi 3a0py/IHIOO-
YUX PEUOBHH € MPIOPUTETHHM HAIIPSIM-
KOM JIOCIIJIKEHb, OCKUIBKH MOPCHKE
CepeIOBHIIE 3a3HAE 3HAYHOI IIKOIH de-
pe3 aHTPONOTeHHE 3a0pPYIHSHHS ITiJ] Yac
posnuBy HadTOnpoaykrie. Tak, y mpu-
OepeKHUX MOPCHKUX BOmax OyJo BHSIB-
JICHO PI3HOMAHITTS OaKTepi, 3MaHKUX JIO
PO3KJIay MOTiapOMATHYHUX BYIJICBOA-
HiB (ITAB) [19, 20, 21]. BBaxkaeTncs, 1110
Oaktepii pomy Cycloclasticus (pomuHa
Piscirickettsiaceae, y-proteobacteria) e
HAWTMOMIMPEHIIIAMHA ~ IECTPYKTyOpaMu
[TAB (nadraneHy, aHTpareny, (eHaH-
TpeHy, MmipeHy Ta (uyopeHy) cepen Mi-
KpOOPraHi3MiB, IO HACEIISIIOTh MOPCHKE
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Puc. 4. Konuenrpauisi 3a0py1Hi0l0uux pe4oBuH y BoAHiil ToBui YopHoro
Mops (HT/J1)

cepenoBuIe (BOIHY TOBIIY Ta JOHHI Oca-
1) (Cui et al., 2008; Wang et al., 2008).
bBinpmicte  OakTepii, SKUM BIacTHBA
3natHicTh 70 OioTpancdopmarii [TAB
HaJIe)KaTh JI0 KIaciB a-proteobacteria,
y-proteobacteria, Actinobacteria,
Bacteroides, Acidobacteria ta Bacillus.
CaMe MpeJCTaBHUKK ITUX KJIACiB 1 Oyiu
BHM3HAY€HI HAMU B HAMOLIBIIIH KITbKOCTI
y BOJIHIH TOBIII Ta JOHHHUX ocaaax Yop-
Horo Mops (puc. 2 Ta 3). B yrpynoBaHHi
MIKpPOOpraHi3MiB BOJIHOI TOBIII Iepe-
BaXaJM TpeACTaBHUKH Actinobacteria,
Acidimicrobia  Ta  o-proteobacteria,
a B JIOHHHX oOcajax JOMIiHYBaJIH
y-proteobacteria Ta Bacterioides.

3a panumu npoexty EMBLAS-II
Oe3nocepeHb0 B 3pa3Kax MOPCHKOL
BOJIH, Y SIKHX MH MPOAHATI3yBaIH SKicC-
HUH CKJIaJ MIKpOOHUX YrpyloOBaHb,
BUSBHJIM BHCOKI KoHIeHTpalii [TAB
((eraHnTpeHy, (GayopaHTpeHY, aHTpaIle-
HY, TIPIPEHY ), a TAKOX MECTHIMIIB (TeK-
caxyioprekcany) (puc. 4).

Kpim Toro, 3a JmaHMMH XIMIYHOTO
aHai3y JOHHUX 0cajliB, OyJI0 BU3HAUeC-
HO, 1110 CTaHIlii, pO3TAlIOBaHI B MEXKax
yKpaiHCchKoro 1meabdy (cranimii 1A, 1B,
1 — puc. 3) xapaKkTepu3yOThCs HalBH-
UMK KOHIICHTPAIISIMA  TECTUIU/IIB
(44 ur/n ans cranuii 1A).

Bucnosku ma nepcnexkmueu.

Orxe, JaHi XIMIYHOIO Ta MeTare-
HOMHOT'O aHaji3y MiJKPEeCIIITh Mep-
CIEKTHBU  TMOJAJBLIAX  JOCIIKEHD
oioTpaHchopmariii KCeHOOIOTHKIB Mi-
KpOOHMMH yrpyrnoBaHHsME HOpHOTo
MODS, 10 HAJA3BUYARHO BAXKIIHBO B €KO-
JIOTIYHUX NOCIIHKEHHAX CaMOBIIHOB-
JICHHsI BOJIHOT EKOCHCTEMH.

OTprMaHi HAMU PE3YIBTaTH MOXYTb
OyTH 6a30BOO IH(POPMAIII€IO, SKY TUIAHY-
€ThCsI BAKOPUCTOBYBATH TSI TTO/IAIBIIIO-
TO JISTAILHOTO aHali3y (QYHKI[IOHATBHO-
TO TIOTEHIialy MIKpOOHHX YIpYIOBaHb
OO PO3KITAay 3a0pYAHIOIOYHX PEUo-
BuH. I, CBO€O 4eprow, Mae Ha MeTi
IICHTU(IKAIII0 HOBHX METa0OJIYHUX
NUIsXiB 0ioTpaHcopmalii KCeHO010TH-
KiB Ta JIOCJIKEHHS alanTalliiHuX CTpa-
Terii €KOCHCTEMH JI0 aHTPOIOTCHHUX
3MiH HABKOJIUIITHBOTO CEPE/IOBHUIIIA.
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Abstract. Biotransformation and bioremediation mediated by microbial communities is known
to determine the fate of pollutants in the ecosystems and their effect on other biota preventing from
xenobiotics accumulation in the food web. These processes are even more important in semi-closed
marine ecosystems, which receive plenty of river run-off, such as the Black Sea. An ubiquity of polyar-
omatic hydrocarbons and organochlorine compounds, are present in the Black Sea water in concen-
trations, which exceeded maximum permissible, according to the results of the Joint Black Sea Surveys
2016 conducted in the course of UNDP EMBLAS project. In addition, the presence of pesticides, her-
bicides and pharmaceutical products was detected at the majority of monitoring stations. Therefore,
it is expedient to assess microbial communities’ taxonomic and functional diversity with the emphasis
on xenobiotics’ biotransformation potential, in order to analyze the Black Sea ecosystem functional re-
sponse towards constant pollution inflow. Such research has the potential to contribute to the estima-
tion of Marine Framework Strategy Directive indicators and to Black Sea ecological status assessment.
Black Sea microbial taxonomic diversity was assessed in seawater and sediments samples collected
during Joint Open Sea Survey conducted in the course of UNDP EMBLAS-II project. Genomic DNA was
extracted from the samples and 16S V3 was sequenced at lon Proton platform. Consequently, prokary-
otic taxonomic diversity was determined with QIIME-II pipeline using Green Genes and SILVA databas-
es. Our data indicates the presence of a number of taxonomic groups, known to be responsible for
organic pollutants’ degradation. Such taxa, as Rhodobacteraceae, Rhodospirillaceae, Halomonadace-
ae Oceanospirillaceae, Alcanivoracaceae, Bacilliaceae, Actinomycetales and Acidobacteriaceae were
detected in Black Sea water at the majority of the stations. Sediments samples were characterized by
overall higher bacterial diversity and harbored Alteromonadales and Piscirickettsiaceae, which have
experimentally proven polyaromatic hydrocarbon degradation capability. Besides, Desulfuromona-
daceae, Desulfobacteraceae, Syntrophaceae, Peptococcaceae and Dehalococcoideaceae, previously
shown to act in organochlorine compounds biotransformation, comprised a significant portion of sed-
iments microbial community. The results obtained are the baseline for subsequent detailed studies
of Black Sea microbial communities functional biodegradation potential. This, in turn, sets the back-
ground for the research of ecosystem adaptation strategies to anthropogenic xenobiotic pollution and
to the identification of novel metabolic pathways involved in this process.

Keywords: biotransformation, xenobiotics, ecosystem bioremediation, microbial communities,
Black Sea
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PHYTOTOXIC PROPERTIES OF CULTURE FILTRATES
OF MICROMYCETE SCLEROTINIA SCLEROTIORUM
(LIB.) DE BARY ISOLATES FROM THE PHYLLOSPHERE
OF VARIOUS HOST PLANTS
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Abstract. Phytotoxicity of isolates in S. sclerotiorum populations extracted from
different geographic conditions and host plants has been established. The results
of studies of the influence of culture filtrates of 42 isolates of the fungus Sclerotinia
sclerotiorum (Lib.) de Bary of different geographical origin on the germination of
seeds and growth of seedlings of winter wheat plants are presented. All the isolates
tested showed a phytotoxic effect, which consisted of reduced seed germination,
inhibition of root system growth and seedlings. S. sclerotiorum isolates extracted
from soybean and rapeseed plants (Kyiv region, Vasylkiv district) showed the most
negative impact on seed germination rates. Their phytotoxic effect caused a de-
crease in seed germination by 12.4-13.4 % less than in the control. S. sclerotiorum
isolates also induced a reduction in the root length of the plant and inhibition of
seedling growth compared to a control average of 1.0 to 57.9%. In particular, 71-
100% of fungus isolates extracted from soybean and rapeseed plants (Kyiv region,
Vasylkiv district) had a high degree of toxicity.

Key words: phytotoxicity, culture filtrate, isolates, population, Sclerotinia sclerotiorum,
growth rates
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Introduction.

The necrotroph fungus Sclerotinia
sclerotiorum (Lib.) de Bary is a cosmo-
politan with a wide trophic specializa-
tion and is able to parasitize over 400
species of plants from different botanical
families (Boland, G. J., Hall R., 1994),
causing white mold. In Ukraine, it in-
fects a variety of crops (Kyryk, M.M.,
Pikovskyi, M.Y., Azaiki, S., 2012), re-
ducing yields and degrading its quality
(Kirik, N.N., Koltunov, V.A. Brodai,
V.V,, 2001; Pikovskyi, M., Kyryk, M.,
Arnauta, N., 2018). S. sclerotiorum, as a
causative agent of white mold of plants,
has a wide range, occupies various eco-
logical niches and is environmentally
plastic. The study of its toxicogenic
properties is relevant because of the
great importance of this pathogen in
various agroecosystems as a dangerous
phytotroph. Significant plant damage,
lack of high resistance to varieties and
hybrids and high susceptibility to white
mold caused by S. sclerotiorum require
constant studies of various aspects of
this pathogen (Bolton, M. D., Thomma,
B. P. H. J., Nelson, B. D., 2006), includ-
ing its phytotoxic effects (Sharma, P. C.,
Meena, P. D., Singh, Dhiraj, 2014).

Analysis of recent research
and publications.

Phytotoxins are secondary metabo-
lites, produced by individual pathogens,
and have an important role in the in-
teraction of pathogens with plants and
the occurrence of the disease (Svabova,
L., Lebeda, A., 2005). In the studies of
Parveen, Shazia et al. (2019), germi-
nation of Solanum lycopersicum seeds
was completely inhibited by the culture
filtrate of the fungi Trichothecium rose-

um and Alternaria alternata. Penicilli-
um expansum culture filtrate caused of
the complete suppression of Brassica
rapa seed germination. The authors also
found that the filtrate of Fusarium so-
lani culture at a low concentration in-
creases the percentage of sprouted seeds
(Parveen, Shazia & Wani, Ab. Hamid &
Bhat, Mohd., 2019). Seed germination
and subsequent growth of Cuminum
cyminum seedlings slows down the Fu-
sarium equiseti culture filtrate even at
low concentrations (Suthar, Ramchan-
dra & Bhatt, Daksha & Bhatt, Prashant,
2014). Some researchers noted inhibito-
ry and stimulating effects of culture fil-
trates of Penicillium spp. on the germi-
nation of wheat seeds depending on the
type of fungus (Ibatsam Khokhar et al.,
2013). Corn seeds, treated with Asper-
gillus niger and Penicillium chrysoge-
num cultivated filtrates, reduced the
germination rates to 65.33 % and 79.67
% respectively, whereas in the control,
this indicator was 100 % (Garuba, T. et
al., 2015). In studies by Sharma P. et al
(2014), culture filtrates of 25 isolates of
S. sclerotiorum, isolated from Brassica
Jjuncea cv. Rohini, reduced the germina-
tion of seeds at the varying degrees.

Thus, the analysis of scientific publi-
cations shows the different influence of
the culture filters of phytopathogenic fun-
gi on the germination of seeds, which is
related to the species and strain differenc-
es of microorganisms (Suthar, Ramchan-
dra & Bhatt, Daksha & Bhatt, Prashant,
2014; Parveen, Shazia & Wani, Ab Hamid
& Bhat, Mohd, 2019). At the same time,
information on the phytotoxicity studies
of S. sclerotiorum has not been reported
in Ukraine over the last decades, and these
issues have not been studied.

The purpose of the study was to de-
termine the spectrum of phytotoxic activ-
ity of the culture filtrate of S. sclerotiorum
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isolates from different host plants and to
analyze their effect on winter wheat germi-
nation, root system growth and seedlings.

Materials and methods.

42 isolates of the fungus S. sclerotio-
rum were the objects of the study (Table
1). They have been removed from differ-
ent geographical regions from the soy-
bean, rapeseed, sunflower and dahlias.
They were stored in a working collection
of pure cultures of the Department of
Phytopathology named after Academi-
cian V.F. Peresypkin of the National Uni-
versity of Life and Environmental Sci-
ences of Ukraine (NULES of Ukraine).

The 5 mm diameter agar discs were
cut out by a cork drill from the edge of a
7-day actively growing S. sclerotiorum
colony. One mycelial disc was placed
in a 250 ml conical flask with 100 ml
of Richard’s sterile liquid medium and
incubated at 23 °C for 14 days (Sharma,
P. C., Meena, P. D., Singh, & Dhiraj,
2014). Subsequently, the culture flu-
id was filtered and winter wheat seeds

(variety Nationalna) soaked in it for 24
h (Bilay, V. L., 1982). A sterile nutrient
medium as well as distilled and tap
water were used for control. The seeds
were laid out in Petri dishes on evenly
moistened filter paper and incubated in
a thermostat at 22-24 °C for 7 days.

The presence of phytotoxins in the
culture filtrate was determined by the
growth effects: seed germination and
length of seedlings and roots. S. sclerot-
iorum isolates were moderately slightly
toxic, if the inhibition of root growth or
seedlings was 1-10 %, 11-29 % — me-
dium toxic, when inhibition of growth
of these organs was not less than 30
% — highly toxic. The experiment was
repeated three times. Statistical pro-
cessing of the experimental data was
performed using Microsoft Office® for
Microsoft Windows®.

Results and discussion.
As a result of the tests, it was found

that all isolates of S. sclerotiorum fun-
gus, isolated from different plants and

1. List of Sclerotinia sclerotiorum isolates used in the studies

Place of screening of the
affected plants Plants Isolate number
regions, city districts
. . . Soybeans Gml, Gm2, Gm3, Gm4,
Kyiv Vasylkivskyi (Glycine max L.) GmS5, Gm6, Gm7
Zhvtomyr Popilnyanskvi Sunflower Han8, Han9, Han10, Hanl1,
ytomy priny y (Helianthus annuus L.) Hanl2, Han13, Han14
. . . . Sunflower Hanl5, Hanl6, Hanl7,
Kyiv Bilotserkivskyi (Helianthus annuus L.) Han18, Han19, Han20
Kyiv Holosiivskvi Dabhlia D21, D22, D23, D24, D25,
Y Y (Dahlia Cav.) D26, D27
. . . Winter rapeseed (Brassica | Bn28, Bn29, Bn30, Bn31,
Kyiv Vasylkivskyi ngpus L.g Bn32
Ivano- . . Sowing peas, grain
Frankivsk Gorodenkivskyi (Pisum sativum L.) Ps33, Ps34, Ps35, Ps36 Ps37
Kviv Yacotinskvi Sunflower Han38, Han39, Han40,
Y & Y (Helianthus annuus L.) Han41, Han42
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different geographical origin in Ukraine,
led to a decrease in winter wheat seed
germination, indicating that pathogenic
phytotoxic metabolites were formed by
the pathogen. Thus, laboratory germina-

tion of seeds in variants with the culture
fluid filtrate (CFF) of Gm4, Han19 and
GmS5 isolates decreased the most — up to
82-83 %, which is 18-19 % less than in
the control (Table 2). Other fungus iso-

2. Effect of culture filtrate of S. sclerotiorum isolates on seed germination

and growth of winter wheat seedlings

Laboratory Length, cm Decrease in length
Isolates | germination . roots seedlings
of seeds,% roots | seedlings om % om %

1 2 3 4 5 6 7 8

Gml 88 6,58 3,24 3,00 45,6 1,86 57,4
Gm2 84 7,25 3,65 2,35 324 1,45 39,7
Gm3 93 8,01 4,75 1,59 19,9 0,35 7,37
Gm4 82 6,78 3,38 2,82 41,6 1,72 50,9
Gm5 83 6,99 4,44 2,61 37,3 0,66 14,9
Gmo6 85 7,65 4,55 1,95 25,5 0,55 12,0
Gm7 91 6,6 4,38 3,00 45,5 0,72 1,6
Han8 95 9,20 4,47 0,40 4,40 0,63 14,0
Han9 89 6,08 3,84 3,52 57,9 1,26 32,8
Hanl10 98 8,43 4,41 1,17 13,9 0,69 15,7
Hanll 97 8,39 4,42 1,21 14,4 0,68 15,4
Hanl2 84 7,77 4,70 1,83 23,6 0,40 8,5
Hanl3 86 7,35 4,53 2,25 30,6 0,57 12,6
Hanl4 89 8,17 4,18 1,43 17,5 0,92 22,0
Hanl5 95 8,71 4,70 0,89 4,10 0,35 7,5
Hanl6 95 9,22 4,75 0,38 9,90 0,66 13,9
Hanl7 98 8,75 4,44 0,87 9,90 0,66 14,9
Han 18 89 7,99 4,45 1,61 20,2 0,65 14,6
Han 19 82 6,36 4,75 3,24 50,9 0,35 7.4
Han 20 85 8,85 5,12 0,75 8,50 0,20 3,9
D21 96 9,12 4,62 0,48 5,30 0,48 10,4
D22 94 8,21 4,61 1,39 16,9 0,49 10,6
D23 95 8,61 4,89 0,99 11,5 0,21 43
D24 95 8,70 5,0 0,90 10,3 0,10 2,0
D25 90 7,90 4,32 1,70 21,5 0,78 18,0
D26 89 7,88 4,29 1,72 21,8 0,81 18,9
D27 90 8,28 5,00 1,32 15,9 0,1 2,0
Bn28 89 6,97 4,43 2,63 37,7 0,67 15,1
Bn29 84 6,25 421 3,35 53,6 0,89 21,1
Bn30 89 4,78 3,64 4,82 38,0 1,46 40,1
Bn31 86 6,80 3,76 2,80 41,2 1,34 35,6
Bn32 90 7,20 4,19 2,40 33,3 0,91 21,7
Ps33 98 9,67 4,72 0,69 7,70 0,38 8,0
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2. Effect of culture filtrate of S. sclerotiorum isolates on seed germination
and growth of winter wheat seedlings (continuation)

1 2 3 4 5 6 7 8
Ps34 91 7,02 4,31 2,58 36,8 0,79 18,3
Ps35 90 6,98 4,69 2,62 37,5 0,41 1,9
Ps36 94 7,85 5,00 1,85 23,6 0,1 2,0
Ps37 95 8,28 4,53 1,32 15,9 0,57 12,6
Han38 98 9,71 4,43 0,10 1,00 0,67 15,1
Han39 97 8,54 491 1,00 11,7 0,19 39
Han40 95 9,13 5,00 0,47 5,50 0,1 2,0
Han41 96 8,02 5,33 1,58 19,7 0,1 1,9
Han42 92 9,21 4,70 0,39 4,20 0,4 8,5
Control
(nutrient 100 9,6 5,1
medium)

Control

(H20 tap) 100 8,83 4,87
Control

(H20 100 10,54 543
distilled)

1D05 0,30 0,07 0,05

Han38-42

Ps33-37

Bn28-32

D21-27

Han15-20

Han8-14

Isolates of Sclerotinia sclerotiorum

Gml-7

The control

0 10 20 30 40 50 60 70 80 90 100

Length of seedling, cm £ Length of roots, cm B Laboratory germination of seeds, %

Fig. 1. Results of phytotoxic action of isolates on winter wheat seeds
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Fig. 2. Differentiation of phytotoxicity of isolates in Sclerotinia sclerotiorum
populations, extracted from different geographical conditions and host plants

lates caused a 2-17 % decrease in labo-
ratory germination of seeds.

In addition to inhibition of seed germi-
nation, it has found inhibition of the length
of the root system and seedlings of winter
wheat plants. All the isolates of the S. scle-
rotiorum fungus under study had this effect.
In particular, the reduction in root length of
the plant compared to the control (sterile
liquid nutrient medium) ranged from 0.1 to
4.8 cm or 1.0-57.9 %. The metabolites of
the fungus adversely affected on the seed-
lings of the plants, causing inhibition of
their growth by 0.1-1.86 cm (1.6-57.4 %)).

S. sclerotiorum isolates from soy-
bean and rapeseed plants in the Kyiv re-
gion of Vasylkivskyi district showed the
most negative effect on the seed germi-

nation index (Fig. 1). So, the seed ger-
mination was 86.6-87.6 % on average,
due to the effect of phytotoxicity, it was
less than in the control on 12.4-13.4 %.
Cultural filtrate of fungus isolates from
sunflower plants (Zhytomyr region, Po-
pilnyanskyi district) reduced seed ger-
mination by 8.9%. Pathogen population
from the same culture, but from Kyiv
region, Bilotserkivskyi district, also had
anegative effect on the similarity, which
was 90.7 % (less than the control by 9.3
%). S. sclerotiorum isolates, removed
from dahlia plants in Kyiv, reduced of
the seed germination by 7.3 % and from
peas (Ivano-Frankivsk region, Goro-
denkivskyi district) — by 6.4 %. Isolates
of the fungus population extracted from
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sunflower plants (Kyiv region, Yagotin-
sky district), were the least phytotoxic
in influencing the germination of wheat
seeds and reduced the laboratory germi-
nation of seeds by only 4.4 %.

Analysis of the phytotoxicity ratio of
isolates in S. sclerotiorum populations,
removed from different geographical
conditions and host plants, showed that
all pathogen isolates (100%) from rape-
seed plants (Kyiv region, Vasylkiv dis-
trict) and 71% of isolates from plants
were highly toxic soybeans (Fig. 2).
Fungus isolates from sunflower plants
(Kyiv region, Yagotinsky district) and
dahlia (Kyiv) did not characterize of high
toxicity against winter wheat seeds. The
medium-toxic isolates (86 and 40 % re-
spectively) were dominated in these pop-
ulations of white mold pathogen.

Conclusions.

It was found that all 42 isolates of S.
sclerotiorum fungus isolated from soy-
bean, sunflower, rapeseed, dahlia and
pea plants of different geographical ori-
gin in Ukraine had phytotoxic effects on
seed germination, root system growth
and winter wheat seedlings.

The conducted studies revealed the
intraspecific differences of individual
S. sclerotiorum isolates by the degree
and spectrum of phytotoxicity. Strong
phytotoxic activity was shown by S.
sclerotiorum isolates, extracted from
soybean and rapeseed plants (Kyiv re-
gion, Vasylkiv district), which reduced
seed germination by an average of 12.4-
13.4% compared to control. Isolates of
the fungus populations extracted from
sunflower plants (Kyiv region, Yagotin-
sky district) were the least phytotoxic
in the germination of wheat seeds and
reduced the laboratory germination of
seeds by only 4.4%.

The culture filtrate of the fungus S.
sclerotiorum caused a decrease in the
length of the root system of the plants
compared to the control (sterile liquid
nutrient medium) by 1.0-57.9%, and
seedlings of seeds, respectively, by 1.6-
57,4 %.

It was found that all the isolates of
the pathogen extracted from rapeseed
plants under conditions of the Kyiv re-
gion of Vasylkiv district were highly
toxic. Among the isolates of the fun-
gus from the affected sunflower plants
(Kyiv region, Yagotinsky district) and
dahlia (Kyiv) were not very toxic for
winter wheat seeds. In these popula-
tions, the white rot pathogen was domi-
nated by medium-toxic isolates, 86 and
40 %, respectively.

It have been shown, that secondary
metabolites of S. sclerotiorum culture
fluid filtrate had a prolonged action:
the laboratory germination decreased
on 2.5-18.3 % compared to the control,
the length of the root system and seed-
lings, in average respectively —on 53.6
and 57.4 %.

The high toxigenic activity some of
S. sclerotiorum isolates, as a component
of a complex infection of many plants,
should be taken into account as a cri-
terion for the pathogen’s harmfulness
and taken into account during the de-
velopment of artificial infectious back-
grounds and for the organization of pro-
tection measures.

Further studies should address the
nature of fungal inhibitory substances
and their effect on plant morphometric
parameters.
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AHomayis. [IpedcmasneHo pesysemamu 00CiOxeHb 8MaAUBY KyabmypasnabHUX Ginsmpamis
42 i3onamie 2puba Sclerotinia sclerotiorum (Lib.) de Bary pizHo20 2eoepagidHo20 MOX0OHEHHA
HQ CXOXCicMb HACIHHA Ma picm npopocmKie pocauH nuieHuyi 03umoi. Yci 0ocnioxcysaHi izonamu
npoAsAAnu imomokcu4Hy 0ito, AKA MOAA2AAA Y 3HUMCEH] CXOHOCMI HACIHHSA, iH2ibyeaHHI pocmy
KopeHesoi cucmemu ma npopocmkie. Halibinew HeaamusHUl 8raAU8 HA MOKA3HUKU CXOHOCMi
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HACiHHA nposenanu i3onamu S. sclerotiorum, suny4eHi i3 pocauH coi ma pinaky e ymosax Ku-
iscbkoi 06nacmi Bacunbkiscbko2o paiioHy. IxHA imomokcuuHa dis 3ym06noeana 3HUMEHHS
cxoxocmi HaCiHHA Ha 12,4-13,4 % meHwe nopieHAHO 3 KOHMponem. [ocnidrcysaHi isonamu S.
sclerotiorum crioHyKasnu MmaxKox 3MeHWeHHA 008X UHU KOPeHe80i cucmemMu POCAUH i npuzHiveH-
HA pocmy popocmkKie Nopi6HAHO i3 KOHMponem y cepedHbomy 6i0 1,0 00 57,9 %.

YcmaHoeneHo OughepeHyiayito cmyneHie imomokcuyHocmi i3onamie y nonyaauisx S.
sclerotiorum, suny4eHux i3 pi3HUX 2e02pagidHUX yMO8 ma pocauH-2ocrnodapis. 30Kpema, 8uco-
Kuli cmyniHe pimomokcuyHocmi manu 71-100 % i3onamis epuba, suny4eHux i3 pocsauH coi ma
pinaky e ymosax Kuiscobkoi 061acmi BacusnbKiecbkoz2o palioHy. 130aamu namozeHy i3 ypaxeHux
POCAUH COHAWHUKY (A2omuHcbKuli palioH Kuiscekoi 0b6aacmi) ma xcopxcuHu (m. Kuie) xapakme-
pusysasnuca cnabkor ma cepedHboto himomoKcuyHicmio.

Kntouosi cnoea: ghimomokcu4Hicme, ginempam KysnemypanbHoi piOuHU, i301amu, nonynayis,
Sclerotinia sclerotiorum, pocmogi NoKasHUKu
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AHomauyia. Bipyc 3suyaliHoi mo3aiku keacosi (B3MK) — 00uH i3 Halibinbw WKOOOYUHHUX Ma
LWIUPOKO po3r1osctodxeHuX sipycie 6o60aux. 36yOHUK Moxe repedasamucs HACiHHAM i UIKOM
i3 documb BUCOKOKO YaCMomoto. 3a eheKmMUBHO20 MOWUPEHHA 8eKMOpPaMuU Ha cripuliHAMausi
Kyslbmypu Ha8imb HE3HAYHA KirlbKiCMb iHGhIKOBAHO20 HACIHHAM 8 rMociBHOMY Mamepiari Moxe
rpussecmu 00 MACoB020 YPaxceHHs Kyabmypu. B YkpaiHi B3MK nowupeHul 8 ycix pezioHax
8UPOWYBAHHA Kaacosni Ui Moxe crpuduHuUmu ceplio3Hi empamu epoxcaro. Memoro uboeo
0ocnioeHHA byno doctidumu piseHb repedasaHHs 8ipycy 3 HaciHHAM Keacosi Phaseolus
vulgaris cv YepsoHa warioyka. Mo3aaK 8UCOKa Yacmoma rnepedasaHHA 8ipycy 3 HACIHHAM
Harpamy 3a1exume 6io iHGiKy8aHHS 3aPOOKY, MU MAsIU Ha Memi 00c1ioumu HaABHICMb 8ipycHOT
iHebeKuji 8 perpodyKmuUBHUX MKAHUHAX Keacosi. [ 00CniOxeHHs 8epmuKasbHOI nepedayi
B3MIK i3 nunkom 6yso nposedeHo mecmysaHHA PHK egipycy (memodom [1/1P) 8 nusnkosux
3epHax. [locnioxceHHs nposodunucs 6iono2iyHUMU (MexaHiyHa iHOKYAUi 8ipycie, BU3HAYEHHS
iHghekuitiHocmi  sipycy), MonekynapHo-biosnoiHUMU Memodamu (ekcmpaeysaHHa PHK i3
POC/UHHUX MKAHUH, OMIMepasHa faHU0208a PeaKyis 3i 360p0MHOK MPAHCKpUruieto) ma
MemoOoM sItoMiHeCUueHMHoI Mikpockonii. [ToKa3aHo, Wio rid Yac nPopoCMaAHHA HACIHHSA POCAUH
P vulgaris cv YepeoHa wanoyka, iHgikosaHux B3MK, 77 % monodux rnpopocmkie bynu ypaxceHi
8ipycom, Wo cei0YUMb rnpo 8UCOKUL piseHb nepedasaHHs 8ipycy 3 HACIHHAM Ubo20 copmy. BipycHy
PHK 6yro susieneHo 8 2eHepamusHUX OpP2aHAX POC/UH | OEAKUX YACMUHAX HOCIHUHU Ma K8IMKU.
idmeepoxceHa HaABHICMb BipyCy 8 NUKOBUX 3epHaX pocsiuH Phaseolus vulgaris. Y yumonnazmi
ma A0pI KIIMUH 3aPOOKA 8UABMNEHO OUGY3HI 3ePHUCMI BiPYCHI BK/IHOYEHHS.

Knrouoei cnoea: sipyc 3suyaliHoi mo3aiku Keaconi (B3MK), HaciHHEBa iHgeKyis,
rnonimMmepasHa AaHYK2080 Peakyis 3i 380pomHo0 mpaHckpunuiero (3T-I1/1P)
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Axmyanvnicme.

[lepenaBanHs BipyCiB i3 HACIHHSM Bi-
JIrpae KII04OBY POJIb Y PO3IOBCIOIDKEH-
Hi Ta BIKMBaHHI 0OaraTtboX CEpPHO3HHX
BIPYCHHX Ta BIPOITHHUX XBOPOO POCITHH.
IH(ikoBaHe HACIHHSA € HANBAKIUBIIIAM
JOKEPEJIOM BIPYCIB y MPUPOIII i arporpo-
MICIIOBOMY POCIHHHHIITBL. Y TIpUPOI-
HUX YMOBAx €IMHa iH(IKOBaHA POCIHMHA
MOKE CIYTYBATH JDKEpesioM TH(EKiT 11st
BTOPUHHOIO TIOLIUPEHHS BIpYCYy BiAIO-
BiTHMMH BekTopamu. HaciHHeBa mepena-
Ya BipyCy XapaKTepHE JIUIIC UL EBHUX
BipyCiB a00 KOMOIHAIIIi Bipyc-pOCMHa, a
HAsIBHICTh BIPYCYy Ha/B HACIHUHI HE 3aBXK-
T TIPU3BOIMTH 10 1H(MIKYBaHHSA POPO-
cTKiB. JlesiKi BipycH 3yCTpPIYArOThCS JIUIIE
Ha HACIHHEBIM 00O0JIOHLI 200 B CIM’ IIOJISIX
9y 3apozKy. Y Tpoleci T03piBaHHsSA 1 BU-
CYILIyBaHHS HACIHHS YacTHWHA 3 HUX 30e-
piraeThbes, iHIN — emiMiHyrOThCs. Hapasi
BizioMo 231 BipyciB 1 Bipoi/iB, 3MaTHUX Tie-
peaaBaTrcs 3 HACIHHSAM. BUIBIIICTB 13 HUX
HaJIeXaTh 710 pomiB Potyvirus, Nepovirus,
Cryptovirus,  Ilarvirus, — Tobamovirus,
Potexvirus, ~ Comovirus,  Carlavirus,
Carmovirus, Cucumovirus, Sobemovirus,
Furovirus, Bromovirus ta Tymovirus. 11o-
Haj 70 BIpyCiB, IO MEpPEarOThCs 3 Ha-
CIHHSIM HaJeXaTb 10 pomuHu Fabaceae
(gacrilnie, HDK 13 HACIHHAM OY/Ib-SIKHX 1H-
IIMX KYJIBTYpHHX pociuH). [leski BipycH,
OCHOBHHMH Xa3sBsIMU SIKHX € HE 3EpHOBI
KyIBTYPH, 3/IaTHI JI0 TIepelaBaHHs 3 HACIH-
HIM y rociBax 600oBux [Sastry, 2013].

Bipyc 3BuYaiiHOi MO3aikKH KBaco-
mi (B3MK) — omuH i3 HaimommpeHi-
KX 1 IIKOJOYMHHUX BIPYCIB KBacoui
[Kyrychenko & Kovalenko, 2018 ;
Maule & Wang, 1996 ]. B3MK cnpu-
YHMHIOE 3HAYHI BTPATU BPOXKAIO, SIKi CTa-
HOBILITH 6-98 % [Hampton, et al., 1982;
Varma, 1988]. Bipyc mepenaerbest 3 BH-
COKOIO YacTOTOI 3 HaciHHAM P. vulgaris
[Schmidt, 1992] i moke 306epiratu CBOIO

IHQEKIIWHICTD Ta JKUTTE3AATHICTH Y
HaciHHi 10 38 pokiB [Walters, 1962a].
BigcoTok iH(pIKOBAHOTO HACIHHS KOJH-
Baetbes Bia 0,67 % nmo 98 % [Deligoz
& Soken, 2013; Hema et al., 2014,
Nordenstedt et al, 2017; Worrall et al.,
2015] i 3a0eKUTh BiJl HU3KH YHMHHUKIB,
30KpeMa COPTy pPOCIHMHH-Xa3siHa, IITa-
My BIpyCy, CTail PO3BUTKY POCIHHH
HA MOMEHT 1H(IKYBaHHs, a TAKOXX YMOB
HABKOJIMIIHBOTO ~cepefoBhIa [Sastry,
2013]. TIlpumyckaroTh, 10 emigemil
B3MK y 1977 poui B €Bpori Ta AMepH-
i, Oyau CIPUYMHEHI caMe BHKOPUCTAH-
HAM 1H(IKOBAHOTO MMOCIBHOIO Marepiany
1 BUPOIIYBaHHSIM COPTIB KBAacOJIi, sIKi pa-
Hile BBa)KAMUCA CTIMKUMU OO OLIBLIO-
cri mramie B3MK [Worrall et al., 2015].
BianoBigHo 10 emigeMiosoriyHoro 3Ha-
YeHHs MUKy B PO3MOBCIOIKCHHI Bipy-
ciB, B3MK 0yro BigHEeceHo 70 KaTeropii
C [Sastry, 2013]. Bipycwu, mo Halexarb
IO 1€l KaTeropii BUSBISIOTHCS B MHJIKY
Ta 1HQIKYIOTh POCIMHM TiJ Yac mnepe-
XPECHOTO 3aIlIJICHHS, IO IPH3BOIATH
10 (OpMYBaHHS 3apa)KEHOTO HACIHHS B
XKIHOYMX pociuHAX. Take MOIIUpPEHHS
BipyciB, OYEBUIHO, HE CTAHOBUTH 3HAY-
HOI eMiJIEeMIONIOTIUHOI 3arpo3u, IM03asK
y JiTeparypi BIACYTHI BiJOMOCTI IIOIO
BepTHKaIBHOTO TepenaBanis B3MK i3
TIIJIKOM Y TIPUPOIHUX YMOBaX.

3 onpimy Ha Ba)KIMBE 3HAYCHHS iH-
(hIKOBAHOTO HACIHHS B PO3MOBCIOKCHHI
XBOPOO Ta 30epiraHHi BipycCiB, MU MajH
Ha METi TOCIIIUTH PIBEHb MepeaBaHHs
B3MK, mo nupkyitoe B YkpaiHi 3 HaciH-
M P, vulgaris cv UepBoHa miaroyka.

Mamepianu i memoou
00CTIiONHEHHS.

ExcTpakTti pocimH KBacodi COpTy
UYepBoHa I1aroyka, BUPOLICHUX 3 TH)IKO-
Banoro B3MK HaciHHS BUKOPHCTOBYBAIN
SIK THOKYITIOM JUIsl 1H(IKYBaHHS KBacoJi
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copry IlepBomaiicbka. IHOKyISAIIO TIPO-
BOJIWIIA MEXaHIYHO 32 JOIIOMOTOI0 CTaH-
JAPTHOTO METOIY HaTUPAHHSI JINCTKIB.

Ji1 mpuroTyBaHHS 1HOKYTIOMY 1
I' BIpyCOBMiCHOro Matepiany (MoJoji
000U 3 MmorepeaHkO BUAAICHUM HACiH-
HSIM, 3piJic HACIHHS, HACIHHEBA 000JIOH-
Ka, 3apOIIKH, SHIOCIIEPM Ta OKpeMi 4a-
CTHHHM KBITKH) TIOAPIOHIOBAIIN B CTYIIII
3 mogaBaHHsIM 1 MJI IUTpaTHOTO Oydepa
(50 MM tuTpary Hatpito, 20 MM mie-
THIITIOKapOaMaTHOi KUCIOTH, 2% TOIi-
BiHUIIpONiHoHY). OTpUMaHUIl eKcTp-
aKkT (QUIBTpYBaIM W HEHTPUDYTYBAIH
3a 3000 06/xB ynponosx 5 xB. [lo 50
MKIJI CyTlepHaranty nomaBaim 450 Mk
IUTPaTHOTO Oy(depa 1 BAKOPUCTOBYBAIH
qutst mposeieHHs [1JIP-ananizy abo 6io-
JIOTIYHOTO TECTYBaHHS (BU3HAYCHHS 1H-
¢exmiitnocri) [Sipahioglu et al., 2007].

Jii BU3HAYEHHsSI CTYICHS HACiH-
HEBOI Tepenadi BipyCcy CTO IISTAECAT
HACIHWH, OTPUMAaHUX BiJ 1H(IKOBaHUX
BipycoM pociiuH P. vulgaris cv UepBoHa
[IaroYKa BUCIBaJH B YMOBaxX TEILIUII
y BECHSHO-JTITHIN nepion. [TpopocTkwy,
BHPOIICHI 31 30POBOT0 HACIHHS, CIy-
TYBaJIM KOHTPOJIEM JAOCHiIKeHb. lle-
pen MOCIBOM HACiHHS 3HE3apaKyBald
npoMuBaHHSIM B 4 % COJNSHIN KUCIOTI
i 10 % po3uuHi xI0pHOTO BamHa. Peak-
i JOCTIKYBaHUX POCIUH OIIHIOBAIH
IIOMHS BIIPOIOBXK 4 TIDKHIB 3 MOMECH-
Ty TOSIBU TEPIIUX CIIPABXKHIX JIUCTKIB.
Kpim Toro, BCi pocimHu Oyinu mporec-
toBaHi 3a jornomoror OT-IILIP. Cry-
MiHb HACIHHEBOI Tepenadi Bipycy po3-
PaxoByBaJH 3a JOIIOMOTOO PiBHSHHS:

n-100
P= o

ne P — crymiHb HaciHHEBOT Tiepeiadi
BIpyCy, N — KIJIBKICTh 1H(IKOBAaHUX POC-
muH; N — 3arajgbHa KUIBKICTH POCIUH
[Hdocnexos, 1985].

Jns amrutiikamii gparmenta Bipy-

CHOTr0 reHoMa JTOBKHHOIO 391 m.H., mo

Biamosigae ningHni 9267-9657 rena 6i-
ka o0ononku B3MK, BukopucroByBanu
npaiimepu (5’-tgtggtacaatgetgtgaagg-3
‘ra 5’-gccttcatetgtgctactget-3), pospo-
OsieHi HaMu [ AHTINOB Ta iH., 2016].

Torameny PHK B3MK i3 pocnun-
HOTO MaTepially BUAULUIA BHKOPUCTO-
Byroun HaOip mns ekcrpakmii JIHK/
PHK Ribo-Sorb (AmpliSens, Pocis).
Cunre3 k/IHK npoBoaunu KiTamu
Reverta-L-100 (AmpliSens, Pocis) 3ria-
HO 3 IHCTPYKIIi€0 BUpoOHHKa. Peakiriii-
Ha cymilr 00’emoM 15 Mk micTuia 1 X
peaxkuiitauii 6ydep (0,2 MM dNTPs, 1,5
MM MgCl,), 10-50 ur x/IHK Ta 0,5U
Taq momimepasu. Yci mpaiiMepu BHKO-
PHUCTOBYBAJIM B KIHICBIH KOHIICHTpAIIil
5 mMoib. AMIUTi(iKaIlio0 MPOBOIWIN B
ammidikaropi «Teprux» TP4-PCR-01
(JIHK rtexnomorii, Pocis). Posmipu
amIutipikoBaHUX (hparMeHTiB BU3HAYA-
JIM TTOPIBHIOKOYH 31 CTaHAAPTHUMH Map-
kepamu jnorkuH JIHK LadderPlus 100
bp JHK (Fermentas, CILIA).

BipycHi BKIIIOUEHHSI BUSBISUIA Me-
TOJIOM  JIFOMIHECIIEHTHOI ~ MiKpOCKO-
mii 3 3aCTOCYBaHHSIM AaKPUAXHOBOTO
opamxkeBoro (po3seaenns — 1: 10000)
[Tompmun, 1963; Ilaymesa, 1988§].
Yac ¢dapOyBanHs ¢uroopoxpomMom (3a
pH — 5,6) i momanbIIoro BiAMHUBaHHSI
TKaHWH y JUCTHIIbOBAHIM BOAI — 5 XB.
OiyopeceHIlilo HyKJICTHOBUX KUCIOT
y KIITHHAX racwid 5 % TpUXIOPOITO-
Boto kucinororw (TXO). Husa nporo e
HedapOosani 3pizu 06podisum TXO 15
XB Ha BojsiHIM OaHi 32 90 °C [TonbauH,
1963; ITaymesa, 1988].

Pesynvmamu 0ocnionceHHs
ma ix 062080peHHA.

Bipyc 3BuuaitHOT MO3aiku KBacoll €
30yTHUKOM MO3ai4HOT XBOPOOU pi3HHX
copriB kBacodi. B Ykpaini Bipyc mupoko
PO3IOBCIO/KEHUI y BCIX perioHax BH-
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POIIYBaHHS KBAcOJi 1 CIIPUYMHSE 3HAUHI
BTpaTH BpOXkaro. BcTaHOBIEHO HAsIBHICTH
BipycHOI iH(eKIIii B ITociBaX KBacodi, sIK
COPTIB IIO IPOXOAWINA COPTOBUIIPOOY-
BAIPHUI TEPMIH y TPHPOTHOMY (OHI,
Tax i BHeceHuX 1o JlepkaBHoro Peectpy
COPTIB, TNPHIATHUX IO BHPOIILYBAHHSI
B Ykpaini [Kyrychenko & Kovalenko,
2018; enexTpoHHUi pecypc https://sops.
gov.ua/uploads/page/Sbbdf6a297647.
pdf]. Pocimau copry UepBoHa miarmodxa
BUPIZHSITHCS Cepe]] TOCTIPKYBAaHUX COP-
TIiB BHIIAM BiJICOTKOM YPa)KCHUX POCIHH
Ta CYBOPILIMMH CHMIITOMaMH Y BUTIISI
HEKpOTH3aIlii JIMCTKOBOI  IDIACTHHKH,
HHU3BKOPOCIOCTI Ta Jedopmarii credna
W nuCTKiB. 3 oDy Ha Iie, METOK 1a-
HOI poOOTH OYJ0 MOCTIIUTH HAsBHICTh
BipyCy B pI3HHX YaCTHHAX HACIHMHU Ta
BU3HAYUTU CTYIiHb NepeaaBanHs B3MK
13 HACIHHSIM KBacOJIi [IbOTO COPTY.
3pasku smcts Phaseolus vulgaris
cv UepBoHa MIAaNOYKa i3 CHMIITOMaMHU
Yy BUDIIAI MO3ai9HOCTI, 3MOPIIKYBAaTO-

Puc. 1. Cumnromu BipycHOT0
ypa:keHHA Ha kBacoai Phaseolus
vulgaris L.

cTi, gedopmaniii, 3aKpydIyBaHHSI Kparo
JUCTKOBOI TUTACTHHKHU JOHU3Y 1 3MEH-
IICHHS PO3Mipy JIUCTS, Oynu 3i0paHi B
HACaPKECHHSX KBACOMI IPOMHUCIIOBHX Ta
MpUBaTHUX rocronapcTB KuiBcbkoi 06-
nacrti (puc. 1). B iHdikoBaHHX pociHH
crocTepiranxocs mepequacHe OragaHHs
JHCTSI, HA HUX YTBOPIOBAIOCS MCHIIIE
000i1B, KIIBKICTh HACIHHUH 3HAYHO 3MEH-
IIyBaJach, OI0 MPU3BOIIIIO 10 3HAYHO-
TO 3HIDKCHHS Bpokaro. HaciHHas kBacoi
3 iH(]IKOBaHUX POCIHH 30MpaH IS IMO-
JaNbIIUX JIAOOPATOPHHUX aHAII3iB.

Hacinnst kBacoui, 3i0paHe BUMan-
KOBAM YHHOM 3 1H()IKOBAaHHX POCIUH
KBacoJli, BUCIBAIM B TEIUIMII B TPHOX
nmoBTopax mo 50 HACIHUH y KOKHOMY.
BigcoTox 3apaxxeHUX MPOPOCTKiB, IO
OIIIHIOBAJIM 32 HAsBHICTIO Bipyc-cre-
IUGIYHUX CUMITOMIB, ckianaB 81 %,
75 % ta 75 % y KO)KHOMY MTOBTOPEHHI
BinoBiiHO. CepeaHs KUIbKICTh 1H(IKO-
BaHMUX pOCIMH ckiangana 85 %. Hass-
Hicth B3MK y BCix cHMITOMAaTHYHHX
pociuH OyJ0 MiATBEPIKEHO 3a JIOTO-
mororto [IIP (tab6m. 1).

OTpuMaHi JaHi CBiAYaTh PO BH-
COKY 4YacTOTy IepelaBaHHS BIpyCy 3
HACiHHSAM copTy YepBoHA mIAIOYKA.
Takuii piBeHb 3apa’KCHOCTI HACIHHAM
MOXe OyTH 3YMOBJICHUH COPTOBHMHU
XapaKTEpPUCTHKAMH DPOCIUH (HU3bKa
CTIAKICTB 110 Bipycy) a0 BHCOKOIO Ta-
TOTCHHICTIO mTamy, mo3ask B3MK, mo
OUPKYITIOBaB B YKpaiHi paHile mepeaa-
BaBcsl 3 4acToToro 35 % [MockoBelb Ta
iH., 1971]. Crix 3a3Ha4nTH, 10 BipyCcHA
iH(eKIIisS He BIUIMBAJIA HA CXOXKICTh Ha-
ciHHA 1 96-98 % IPOPOCTKIB OyIU KUT-
Te3naTHuMH (Tad. 1).

VY HammMx TOMEepemHix JOCHiIKeH-
HSIX Toka3aHo, mo B3MK, sxuii mup-
KYJIOIO€ B YKpaiHi, BIAPI3HAIOTHCS Bif
OIMCaHUX paHillle 3a BipyJACHTHICTIO Ta
peaKmisMu poCIuH-1HIUKaTopiB. Byio
BHCJIOBJICHO MPHITYIIECHHS, IO 130JIT
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1. Pesyabrarn gerekuii B3MK B HacinHi kBacoJi copTy YUepBoHa manouka

IToBTOpH EKCIEPHMEHTY*

IT

POPOCTKH I I I
KiNpKicTh IpOpOCIIHX HACIHUH 48 49 49
KinpkicTb iH(iKOBaHUX POCIIUH 3a OL[IHKOIO
. " X . 39 37 37
IH(EKIIHHOCT] eKCTPAKTIB
KinpkicTs iH(IKOBAHIX POCITHH, BUSBICHIX 41 37 37
merozom 3T-TIP
PiBenb HaciHHeBOI iHeKil, (%) 81 75 75

*50 HaClHMH B KOYKHOMY ITOBTODI

HaNeXUTh 10 A ceporurry B3MK - Bi-
pycy 3BHYalHOI HEKPOTUYHOI MO3aiKu
kBaconi [Kyrychenko & Kovalenko,
2018]. 3a pesyapraraMu MaTOTHILY-
BaHHS 13 BUKOPUCTaHHIM POy pOC-
TUH-TU(EepeHIiaTopiB, 130T  OyiIo
KJIacu(piKOBaHO K HEKPOTHYHHH IITAM
B3MK B ceporumy. Pesynsraru, oTpu-
MaHi B JaHii poOOTi, CBiAYaTh Mpo
IHIII He3BHYAiTHI BIACTUBOCTI 130JIATY
— BUCOKHU piBEHB IepeIaBaHHs BipyCy
3 HACIHHSM.

[Meprri cuMITOMH BipyCHOT iH(pEKIIiT
Ha POCIIMHAX, BUPOIIEHHX i3 3apa)KeHO-
TO HACIHHJ, 3SBILSUTUCS Yepe3 3-4 THKHI
Yy BUIJISAI CBITJIO-3€JICHOI MO3aikk Ha
MEepIINX TPIHYACTUX JIHCTKAX. Ypaxe-
He JucTs aedopmyBanocs, Tpyodimraio
i cTaBano KpuxkuM. [TnsMucTicTs 1 ne-
dopMarlisi meprmx JIHCTKIB CBiTYUTH
PO Te, IO IIEPBUHHE 3apakKeHHS Bi0y-
mocst came depe3 Hacinus [Bos, 1971].
Ha mHacTymHuX Tpili9acTHX JHCTKaxX
3’SIBUIIUCSI THUIIOBI CHMITOMH 3aXBO-

Puc. 2. CumnTomMu BipycHOro ypa:eHHsI Ha PpOCJIUHAX, BUPOUIEHHUX i3
ingikoBanoro Hacinus (A, B), 606u inpikoBaHoi (3Bepxy) Ta 310poBoOi
pocaunu (3au3y) (C)
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PIOBaHHS — CBITJIO-3€JIeHA U JKOBTYBa-
Ta IULIMUACTICTH JIUCTKOBOI IUIACTHHKHU
Ta TEMHO-3eJICHEe 3a0apBICHHS JKUIOK
(puc. 2a, B). 3 4acoM XJIOPOTHYHI JIUCT-
KM 3MOPIYBaJIHCh, & IXHI Kpai 3ropra-
mcs JoHu3y. Y (a3l 1o3piBaHHS HACIH-
Hs1 iH(IKOBaHI POCIUHM OYJIH KBOJIMMH,
3 1eOpMOBAHUMH TUISIMUCTHMH 000a-
MH, y OLJBIIOCTI 3 SKUX HACiHHS OyJo
Hec(popMoBaHe ab0 MICTHIIO HEBEIHKY
KUTbKiCTh HaciHuH (puc. 2c¢). Cumi-
TOMH BIPYCHOTO Ypa)KEHHS B POCIHH,
BHPOIICHHUX 13 3apa)KCHOTO HACIHHS,
OyJIM 3HAUHO CYBOPIIIMMHM, HIJK Taki B
pociuH, iH(pIKOBAHUX MEXaHIYHO B €KC-
MEPUMCHTAIFHIX YMOBAX.

Jy1s BUSIBJICHHS BIpyCy B Pi3HUX Ya-
CTHHAX HACIHUHH YU POCIUHH, 3 ypaxe-
HHUX POCIUH 3pi3alid KBITKH Ta MOJIOJI
000u. HacinHeBa 000JOHKa ¥ 3apojIoK
HACIHMHHM OyJIM TOBHICTIO BiJOKpEM-
neHi.  JlocaipkyBanu  iH(QEKIIHHICTh
EKCTPAaKTIB, OTPUMAHHMX 13 0001B, HACIH-
HEBOT 000JI0HKH Ta 3apoaka. [lapanerns-
HO nipooauau T1JIP 3i cnenmdivanmu
JUIs Bipycy mpaiiMepamu. MexaHiuHYy
THOKYJIAIII0 KBacowi copty [lepBomaii-
ChbKa JUIA MiATBEPDKCHHS 1H(EKIi-
HOCTI E€KCTPAKTiB MPOBOAMIHA B KOHTp-
OJIbOBAHUX YMOBax. THITOBI CHMIITOMH
B3MK B iHOKY/TEOBaHUX POCIHH 3’ SIBH-
nucst uepe3 12-16 qHIB michs 1HOKYIs-
1ii eKcTpaKTaMu i3 0001B Ta HACIHHEBUX
3apojkiB. Hassricte B3MK metomom
[1JIP Oymo BCTAHOBJICHO Y BCiX BHITPO-
OyBaHMX 3pa3kax (Tadi. 2).

BincyTHICTH CHMITOMIB Ha POCIH-
HaX, IHOKYJIbOBAaHUX CKCTPaKTaMH 3
HACIHHEBOT OOOJIOHKH, MOJKHA ITOSICHH-
TH HU3BKOIO KOHIICHTPAII€IO BipyCy Ha
MOBEPXHI HACIHUHH, 035K HASBHICTH
BipycHoi PHK 6yso miareepmkeHo Me-
tonom [JIP (puc. 3).

@dparMeHTH BipyCHOTO TeHOMY Oyin
BUSBIICHI TaKOX Y PI3HHX YacTHHAX
KBITKH Ta Mojoaux 0o0ax (puc. 4).
HaiiBuia koHIEHTpaIlisi Bipycy Cro-
cTepiranach y 600ax, yamiedrli Ta 3aB’si-
3. Y BIHOYKY Ta THYMHKAaX KOHIICH-
Tparisi Bipycy Oyia 3HAYHO MEHIIIOKO.
Takoxx Oy7mo BCTAHOBICHO HAsBHICTH
BipyCHOTO T'€HOMY B IHJIKY, Y TOH Yac
sk B3MK y npuKBITKOBUX JHCTKax HE
JCTEKTYBaBCSL.

BaxmiBoro IiarHOCTHYHOIO O3Ha-
KOIO0 MPHUCYTHOCTI B pocinuHax B3MK
€ YTBOPEHHS B JKHBUX KIITHHaX OCO-
ONMBHX BKJIIOYEHb — HYKICOIPOTEi-
HUX KOMIUIEKCIB. BipycHi BKJIHOYCHHS
SIBJSIFOTH COOO0T0 130METPHYHI KPUCTAIN
0,4-0,8 MKM y TIOTIEPEYHHKY i OBaJIbHI
3€pHUCTI TUIBIA PO3MIpOM 2-6 MKM, SIKi
JICMOHCTPYIOTh XapaKTepHi XiMiuHI pe-
akiii Ha O01mok [Walters, 1962a]. ITix yac
JOCITI/DKCHHS.  1H(DIKOBaHUX  3apOJIKiB
KBacoJli MeToaMH (DIIyopecIieHTHOT Mi-
KPOCKOIIT B CTPYKTYPI sAep 1 [IUTOIIIa3-
MU KIITHH 30BHIIIHBOTO CMijepMicy, a
TaKOX CePEIHBOTO MIAPY BHYTPIiIHEOTO
IHTeryMeHTa OyJIi BUSBJICHI XapaKTepHi
it B3MK oBasibHI 3epHUCTI BKITIOUCH-
Ha (puc. 5).

Tabauys 2. Hasisaictb B3MK B 606ax Ta indikoBanomy HaciHHi

Meron ananizy Jlxeperno Bipycy
Bobu 3aponok HacinneBa 000s10HKa
3T-IIJIP + + +
IHdexkiiiHiCTh eKCTpaKTIB + + B
+: HasBHICTH NPOAYKTY aMIuTi(ikarii, cucreMHa Mo3aika Ha IHOKYJIbOBAHOMY JIMCTi; —: BiJ-

CYTHICTh CHMIITOMIB
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M K- 1 2 3

300
300

100

Puc. 3. Buznayennss B3MK

B €KCTPAKTaX KBACOJi MeTOA0M
3T-IIJIP i3 3acTrocyBaHHsIM Bipyc

cnennpiyHUX npaiiMepis:

1 —Heno3pini 600m, 2 — 3apojKH,
3 — HaciHHEBA 000JIOHKA,
K- — HeraruBHui KOHTPOIIb,
M — (GeneRuler ™ 100 bp Plus DNA
Ladder SM0322) — mapkep JI0BXKHH
(parmentis THK

1 2 3 4 5 6 7 8

O0poOka TKaHUH 3apojiKa rapsyoro
(90 °C) TpUXJIOPOLUTOBOIO KHCIOTOIO
JIO3BOJIAJIA TTOBHICTIO ITOTACHUTH CBITIH-
HS HyKJICTHOBHX KHCJIOT Y sIIpax i siaep-
LSIX 1 3HAYHO NOCUJIUTH CBITIHHS O1J1KO-
BHX BKJIIOUEHB (puc. 5, a). B okpemmux
KIITHHAX 3C€PHUCTI BKJIFOUCHHS BIpYyCiB
YTBOPIOBAIM HEBEJIHKI arperarii po3s-
Mmipom 2,8-3,0 MkMm. B enpotenii BoHu
TPAIUISUTACS 3HAYHO pimmre (puc. 5, B).
VY kiiThHax Hyneuryca # eHaocrepMy
BipYCHHUX BKITIOUCHb HE BUSIBIICHO (pHLC.
5, a, B). Haif0inpny KiTbKICTh KIIITHH 3
BIPYCHUMH BKJIIOUEHHSIMH OYyJI0 BHSB-
JICHO B 3apOJIKy U cycrieH3opi (puc. 5, 0,
T), 30KpeMa B KIITHHAX 3apOAKa MiCTH-
jocs 10 20-27 % BKIIIOYEHb.

Bucnosku ma nepcnexmusu.

OTpuMaHi JaHi CBiJ4aTh MPO BUCOKUI
piBeHb TIepeaaBaHHs BIPYCY 3 HACIHHSAM
kBacoii copty YepBoHa marnouka. 11{oou
BU3HAYHTH, YU € TAKUI PIBEHb HACIHHEBOT
nepe/adi Bipycy OCOOIMBICTIO TOCTIIKY-
BAHOTO 130JITY, HaaJi MIaHYEThCS TPO-

K- M K+

Puc.4. Buznauyennst B3MK B excrpakrax kBacoJsti merogom 3T-TIIJIP i3
3acTOCYBaHHSIM Bipyc cnemugiunux npaiimepis: 1 — mok, 2 — 600w,
3 — YalIONUCTKH, 5 — MPUKBITOK, 6 — MUJIOK 3 ()parMEHTaMH THUHHKH, 7 — THIWHKHY,
8 —3aB’s13p, K- — HerarmBHmMii KOHTpOIH, K+ — nosutnBHMI KoHTpoib, M — (GeneRuler
™ 100 bp Plus DNA Ladder SM0322) — mapkep noxuH pparmentis JJHK
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Puc. 5. BipycHi Bk/1I0ueHHs1 B TKAHUHAX 3apoAKa i cimsizapoakis Phaseolus
vulgaris L.: A — nokaiizanis siiepHUX BipyCHHUX BKJIIOUCHB y 3apOJKY i
ix BiACYyTHICTH B eHocmepmi; b — mudysHi BipycHI BKITIOUEHHS B KITITHHAX
cycrnieH3opisi; B — BipyCHI BKJIFOUCHHS B 30BHIIIHIX IIapaxX KIITHH BHYTPIIIHBOTO
UHTEryMeHTa; I” — BigkiIaaeHHs KyTHHY # JOKauli3aIlisi BIpyCHUX BKITIOUCHD Y
OaszanpHil YacTuHi 3apojka; TII — inTerymenTansuuii Tanetym, KT — BigkinaaeHHs
KyTHHY Ha 30BHIIIHIX i BHYTPIIIHIX HEPUKINHIAIBHAX CTIHKAX SHJIOTEIIIO;
HU — 30BHimHIN naTeryment; BU — BHyTpimHii interyment, HI| — nynemryc;
3P —3aponok; EC — ennocnepm; CII — cycnieH30pist; CTpinkaMu MokasaHi BipycHi
BKJIoueHHs. PapOyBanHs akpuanHOBUM noMapandesuM (1 : 10 000)

BECTH TOMIOHI JOCII/DKEHHS 3 BUKOPHC-
TAHHSAM HACIHHS PI3HMX COPTIB KBaCOJI,
0COOJIMBO THX, [0 BUPOIIYIOTECS B YKpa-
fHi. Ha OCHOBI OTpHMaHHX pe3yJIbTaTiB
MOYKHA 3pOOHTH BHCHOBOK, IO HACIHHS,
ypakeHE BIPYCOM, Ma€ BEJIUKE 3HAYCHHS
B NOIIMpeHH] XBopoOu. Came Tomy cTpa-
Terii MEHEDKMEHTY Ta KOHTPOIIIO BipycC-
HHUX 3aXBOpPIOBaHb, cripuurHeHnx B3MK
oTpeOyroTh 3Ha4YHOI Tiepeorinku. [1o3a-
sik mramu B3MK iH}iKyroTh 00MesKeHUI
Jiarma3oH POCIHH, & OCHOBHHMH Xa3sis-
MU €, K TIPaBUJIO, OJHOPIYHI POCIIMHH,
TepeiaBaHHsl BIpyCy 3 HACIHHSIM MOXKE

CIYTYBaTH OIHHM 3 OCHOBHHX CHOCOOIB
BIDKHBAHHSI BIPYCY BiIl CE30HY IO CE30-
Hy Ta JPKEpeNioM THQEKIii B MPUPOITHIX
exocucremax. Meronom I1JIP Gyio BcTa-
HOBJICHO HasiBHICTh BipycHoi PHK y rene-
paTHUBHUX OpraHax POCIMHH i JEeSIKuX Ja-
CTUHAX HACIHWHH Ta KBITKH. Pe3ynpraru
JOCIIDKEHb CBITYATh IIPO BHCOKY UyTIIH-
BicTh [1JIP Ta BUKOpUCTAHHX MpaiiMepiB,
SIKi MOYKHA YCITIIITHO 3aCTOCYBATH M JTia-
THOCTHKH BIpYCIB y mporpamax ceprrdi-
Kallii Ta/a00 JTOCI/PKCHHSIX KapaHTHHHUX
cimyx0. BuBueHHs JIoKami3alii BipyCHUX
BKJIFOYEHb y TKAHUHAX IIiJ] YaC PO3BUTKY/
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JIO3pIBaHHS HACIHHS MOKe OyTH KOpHC-
HEM JUTS1 BCTAHOBJICHHST HMOBIPHUX [IUTSI-
X1B TIEPEMIIICHHSI BIPYCY B POCIIHHI.

OCKUTBKH BIpYC MEpPENacThes Ha-
CIHHAM i3 BHCOKOIO YacCTOTOIO, BHKO-
pucTaHHs 0€3BipyCHOTO ITOCIBHOTO Ma-
Tepialy MOXKe 3armo0irTH IEepBHHHOMY
3apaXXeHHIO KynbTypH. EdexTuBHUM
3axucToM Big B3MK moxe Oyt BUpO-
IIIyBaHHS COPTIB i3 FTEHOM CTIHKOCTI «I»;
033K I TeH MEePEIIKOIKAE YTBOPCH-
HIO Bipyc-iH(IKOBAaHOTO HACIHHS, Ja-
HUH MiIXix Moxe OyTH JIEBUM 3ac000M
JUTSl YHUKHEHHS CMiIeMIYHOT CHUTYyAIll,
cnpuunHenoi B3MK.
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Abstract. Bean common mosaic virus (BCMV) is one of the most harmful and widespread bean
viruses. The pathogen can be transmitted with seeds and pollen with a fairly high frequency. With
efficient spread by vectors to susceptible crops, even a low level of seed infection can lead to an
epidemic situation. In Ukraine BCMV is widespread in all dry bean growing areas and may cause
serious crop losses. The aim of this study was to investigate the level of Bean common mosaic
virus seed transmission in Phaseolus vulgaris cv Chervona shapochka. Whereas high incidence of
seed transmission occurred in direct relation to virus invasion of an immature embryo we tended
to follow the virus infection in reproductive tissues of bean. To determine the possibility of vertical
transmission of BCMV via pollen, detection of virus RNA in pollen grains by PCR has been carried
out. In the study biological methods (mechanical inoculation of viruses, detection of virus infectivity
in indicator plants) and molecular biological techniques (total RNA extraction from the plant tissues,
reverse transcription polymerase chain reaction) were used. It was shown P. vulgaris cv Chervona
shapochka transmitted the BCMV strain in 77 % of the seed produced by infected plants. The date
obtained indicates a high level of seed transmission of the virus. According to the findings virus
infected seeds have a great value in disease spreading. The viral RNA has been detected in plant
generative organs and some components of the seed and flower. Also virus particles were found
in pollen grains of Phaseolus vulgaris plants. Diffuse granular viral inclusions were detected in the
cytoplasm and nucleus of developing embryo cells.

Keywords: Bean common mosaic virus (BCMV), seed infection, reverse transcription poly-
merase chain reaction (RT-PCR)
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