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MIKPOMIHETHI KOMIIJIEKCH KOPEHEBOI 30HU T'A3OHHUX TPAB
PEKPEAIHIMHUX 30H MICTA 3AIIOPIXKXKA

Koctrouenko H.I., k.6.H., [TmaTonosa K.I., marictp
3anopisbkuti HayionanbHuu yHieepcumem, Ykpaina, 69600, m. 3anopixcoica, syn. ’Kykoscvkozo, 66

Kostuchenko.zp@mail.ru

[IpoBeneHa omiHKa EKOJIOTIYHOTO CTaHy, BUIOBOTO Ta POJOBOTO CKJIAAY IPYHTOBOi MiKOOIOTH Ta3oHIB peKpeamiifHIX
30H 3-X paiioHiB M. 3amopixoka. AHamizyBaBcs TIpyHT (ypOozem) mapkiB OpmxoHikigsiBcekoro (mapk Ilepemorm),
Komynapcekoro (mapk im. T'arapina) i Xostaesoro (LIIIKiB «/lyGoBwuii raii») paiioniB. 3 ycix mapkiB JIHIIe TapK
«lyOoBuii rail» XapakTepHU3yeThCsl IPYHTaMH OJHM3BKUMHU N0 NPHPOIHUX daHnmadriB. BcraHoBneHo (opMyBaHHS
crenuigHIX MHKPOOOIIEHO3IB B ypOo3eMax MOCHiIKyBaHHX MapKiB: KUTBKICTh CHUTBHHUX BUOIB TrpubiB <50 %.
KoedinienT monioHocti ChOpeHceHa MaB HaWBUILI 3HAYSHHS NP IMOPIBHSIHHI MIKOOIOTH Ta30HHHX TpaB MapKiB
XosrHeBoro i Opmxowikiaziecskoro paiionis  (Cs=0,46). Mikorneno3n mapkiB  Op/KOHIKIA3iBCEKOrO — Ta
Komynapcekoro paiioniB Oynmu noxiOHumu numie Ha 34,4 %. BusiBieHo 3MiHM BHIOBOI CTPYKTYPU KOMIUIEKCY
MIKpOMILIETIB KOpEHEeBOI 30HM Ta30HHHMX TpaB, a TaKOXK HAarpoMaJyKEHHS (ITOMATOreHHWX 1 TOKCHYHHX BHIIB
MIKpOMIIIETiB, 110 Hanekath 10 poxiB Fusarium, Aspergillus ta Penicillium. Jominysamu Buau Fusarium oxysporum
var.orthoceras, Penicillium nigricans, P.canescens, uactka skux ckiagaia 66,6 — 100 %. Haiibinpin nmopymeHowo €
eKoCHCTeMa peKpealliitHoi 301 KomyHapcbkoro paiioHy, mpo o CBiAYUTE iHAEKC MenaHi3alii Mikooiotu — 0,25.

Kouosi crosa: mikpomiyemu, pusocghepa, edagocgepa, kopenesa 30Ha, 8U008e PI3HOMAHIMMS, peKpeayilina 30HA.

MMKPOMMUILIETHBIE KOMITJIEKChI KOPHEBOI 30HBI TA3OHHEIX TPAB
PEKPEAIIMOHHBIX 30H I'OPOIA 3AIIOPOXXbA

Koctrouenko H.N., ITimatonosa K.H.

3anopooicckuii HayuonanvHuld yHusepcumem, Yxpauna, 69600, 2. 3anopooicve, ya. Kykosckozo,66

[IpoBeneHa OICHKA EKOJOTHYECKOTO COCTOSHHS, BHAOBOTO W POJOBOTO COCTaBa IMOYBEHHOH MHKOOHWOTHI Ta30HOB
PEKpeanoHHbIX 30H B 3-X paiioHax T. 3armopoKbsi. AHaIH3upoBaack mousa (yp6o3em) mapkoB OpaKOHUKHAA30BCKOTO
(mapxk ITo6emsr), Kommynapckoro (mapk uM. [arapura) u XKostaeBoro (LIIKuO ,,/lyOoBsIit raii”) paitonoB. 13 Bcex
MapKoOB TOJNBKO TapK ,,JIyOOBBIA Tali”XapakTepu3yeTcs ITOYBaMH OJNM3BKHUMH K TIPUPONHBIM JIaHAIIA(TaM.
YcranoBieHo popmupoBaHue crielin(pUUHBIX MHUKPOOOIIEHO30B B ypOo3eMax M3y4aeMbIX MapKOB: KOJIMYECTBO OOLIMX
Bu10B rprboB <50 %. Koadpduuunent cxoacrsa ChOpeHCEHA UMEN HAMBBICIINE 3HAUEHHS TIPH CPABHEHHH MUKOOHOTHI
rasoHHux TpaB mapkoB JKosTHeBoro u OpmkoHHKHI30BCKOTo paiioHoB (Cs=0,46). MHUKOIEHO3bI MapKOB
OpKOHUKHI30BCKOr0 U KoMMyHapCKoro pailoHOB ObUIM MOA0OHBIME TONBKO Ha 34,4 %. YCTaHOBJICHO H3MCHCHHE
BUJIOBOM CTPYKTYphl KOMILJIEKCA MHMKPOMHIIETOB KODHEBOH 30HBI Ta30HHBIX TpaB, a Takke HaKOIUICHHE
(UTOMATOreHHBIX ¥ TOKCHYHBIX BHOB MHKPOMHIIETOB, OTHOCAIIUXCS K pomam Fusarium, Aspergillus u Penicillium.
JomuuupoBanu Buabl Fusarium oxysporum var.orthoceras, Penicillium nigricans, P. canescens, mois KOTOpBIX
cocTapisia ot 66,6 no 100 %. Hanbosnee HapymeHHON SIBISIETCS €KOCHCTEMa peKpeannoHHoi 30H6I KoMMyHapckoro
paiioHa, 0 YeM CBUICTEILCTBYET HHJCKC MeTaHn3auu Mukoonoter — 0,25.

Kniouegvie cnosa: muxpomuyemoi, puzocgepa, 30agocepa, kopnesas 30Ha, 6udosoe pazHoobpasue, pekpeayuoHHds
30Ha.

MICROMYCETS COMPLEXES IN THE ROOT ZONE OF TURF GRASS RECREATIONAL
ZONE IN THE CITY OF ZAPORIZHIA

Kostjuchenko N.I., Platonova K.I.
Zaporizhzhya national university, Ukraine, 69600, Zaporizhzhya, Zhukovskogo Street, 66.

Greening of urban areas is an important task, due to the need to optimize the environment. Significant role in the
greening of the modern city have lawns. In addition to the aesthetic function, they serve as green air filters, moisturize
and enrich it with oxygen, reduce noise. But in the industrial city lawn grass plant communities affected by pollutants,
including vehicle exhaust components. A strong anthropogenic pressure (contamination by heavy metals, oil) actively
influences the microbial communities of soil. This leads to the loss of the most sensitive parts, upsetting the natural
balance between different groups of microorganisms, which in turn changes the intensity of individual stages of the
cycle of nutrients, leading to degradation of soils, humus mineralization, violation of ecological functions of soil.
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Microorganisms are essential for the formation of soil fertility. The presence of a variety of soil ecosystems groups of
microorganisms that differ in biological and biochemical specificity makes them an important role in soil processes.
Quantitative and qualitative composition of microflora, the ratio of individual physiological trophic groups
mikrobotsenoz soil is largely dependent on the method of soil, humus content etc. It is established that plant debris
entering the soil, especially asporogenous transformed bacteria and microscopic fungi, and in the later stages of the
process - bacilli and actinomycetes.

The aim of the research was to investigate the influence of anthropogenic factors on the formation of micromycetes
complexes of lawn grass in the root zone Zaporozhye city parks with varying degrees of anthropogenic pressure.
Studies conducted in the laboratory of microbiology department of general and applied ecology and zoology
Zaporizhzhya National University in autumn 2013. The soils of recreational areas Ordzhonikidze (The Victory Park),
Komunarskyi (Gagarin’s park) and Jovtneviy ("Oak Grove") districts in Zaporozhye were analyzed. Among all the
parks only park "Oak Grove" is characterized by soils close to the natural landscape soil samples were collected from
the rhizosphere and edafosphere of lawn grass. The main method was cultivating soil suspension on the dense Chapek’s
medium. Samples were cultived during 7-14 days at a temperature 28° C. To assess the ecological condition of sandy
soil microbiota into account the abundance of species of fungi (%), the index of species richness (d) ratio Serensen
index of micribiota’s melanization.

It is established that the number micromycetes in soils of the park close to the natural landscape was not significantly
different from that of the bulk soil. However, differences were found between the total number of parameters in the
rhizosphere and edafosphere of lawn grass. Maximum of micromycetes recorded in samples of soil from park "Oak
Grove": in edafosphere it was 44.0 thousand propahul per 1 g of soil, in the rhizosphere - 14.0 thousand propahul per 1
g of soil. Number of fungi that stood out from the root zone of lawn grass in The Victory Park and Gagarin’s were in
accordance edafosphere 35,33 and 23,0 thousand propahul per 1 g of soil; in the rhizosphere - 13,0 and 16,66 thousand
propahul per 1 g of soil. High rates of micromycetes population in soil samples from the park "Oak Grove", in our
opinion, due climax as plant communities of the area and optimal conditions established for the development of soil
microflora.

The studied soils differ on indicators of species diversity: the largest number of fungi (13 species) we recorded in
samples of soil from the park "Oak Grove" and The Victory Park (10 species), while samples from the Gagarin’s park -
only 5. Comparative analysing of species composition of fungi suggests a variety of mikotsenozes habitats formed in
edafosphere of lawn grass compared to the rhizosphere of plants. Exceptions were soil samples from the Gagarin’s park,
the figures in the rhizosphere and edafosphere where not significantly different. In general, mikromitses complexes did
not differ significantly manifold. Low values calculated indices of species diversity (d = 1,1-2,08) indicate unfavorable
soil conditions studied communities, which is quite natural for such soils.

During the entire period of research, we have identified 330 isolates of microscopic fungi (16 species from 8 genera)
belonging to the department Deuteromycota, or anamorphic fungi. Of those 15 species of fungi were isolated in pure
culture and identified to species. The analysis of the quality of the isolated fungi showed that they belong to the genera
Acremonium Link, Alternaria Nees, Aspergillus Micheli, Cladosporium Link, Fusarium Link: Fr, Penicillium Link: Fr.
and Verticillium. The majority of selected isolates belong to the fungi's Fusarium, Aspergillus and Penicillium.
Micromycetes of genera Penicillium and Fusarium were, as in the rhizosphere and in edafosphere of lawn grass.
Micromycetes fungi's Aspergillus and Cladosporium allocated only edafosphere plants. Investigated area differed not
only in species composition, but also for the abundance of individual species micromycetes. Thus, in the rhizosphere of
lawn grass in the park "Oak Grove" high-density species met Acremonium charticola (abundance 45,72%), Alternaria
alternata and Fusarium gibbosum (17,14%). In edafosphere dominated Penicillium nigricans (23,69%) and broad
species composition was presented genus Aspergillus (A. alliaceus, A. niveus, A. ochraceus, A. ungius). Among
micromycetes selected from the Victory Park dominated Fusarium oxysporum var. orthoceras, which was in abundance
and rhizosphere edafosphere 82.06 and 63.21% respectively. In mikotsenoses of the Gagarin’s park high density
allocated species Penicillium canescens (41,46-51,51%) and optional phytopathogenic fungi genera Fusarium and
Verticillium.

Serensen coefficients indicate the formation of a specific mykrobotsenoses in studied districts in Zaporozhye: Serensen
coefficient (Cs <0,50). Serensen similarity coefficient was the highest value when compared microbiota of lawn grass
parks Jovtneviy and Ordzhonikidze areas (Cs = 0,46). Mikotsenoses of thr parks Ordzhonikidze and Komunarskyi areas
were similar only 34.4%. However, mikromitses complexes formed in the rhizosphere of lawn grasses were more
common species (Cs = 0,55-0,73). This fact is possible due, such as species composition of plant communities of lawn
grass, and chemical composition of plant metabolites. In edafosphere degree of influence of plant metabolites decreases,
causing the formation of another species composition of microflora, as evidenced by the low coefficient (Cs = 0,29 -
0,46).Established that from 66.7 to 100% of all fungi were isolated micromyses that are active toxin formators. Active
toxin formators is var.orthoceras F. oxysporum, Penicillium nigricans, P. canescens. Increased number of species of
microscopic fungi in edafosphere of lawn grasses associated with the presence of resistant species micromycetes
transport of pollutants, including deyteromycetes genera Alternaria and Cladosorium. Proof of this is the increased the
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melanization index of microbiota. The most disturbed ecosystem is recreational zone of Komunarskyi area, as
evidenced by the melanization index of microbiota (0.25).

Key words: micromycetes, rhizosphere, edafosphere, root zone, species diversity, recreational zone.
BCTYII

Onrumizauist ypoonanamadTiB NoB’13aHa 3 HEOOXIHICTIO 03€JIEHEHHS MICBKUX TEPUTOpiil. 3HAUHY POJIb B O3€JIEHEHHI
Cy4acHOTo MicTa BiJirpatoTh razoHu. Kpim ecreTnunoi QyHKI{, BOHM BUKOHYIOTb POJIb ,,3€J€HUX (LIBTPIB” MOBITPA,
3BOJIOKYIOTh HOro Ta 306aradyioTh KHCHEM, 3HIDKYIOTh piBeHb wmymy [1]. TIpoTe, B ymMOBax HpPOMHCIOBOrO MicTa
(ITOIICHO3M TA30HHUX TPaB 3a3HAIOTH HETATHBHOIO BIUTUBY PI3HUX MOJIOTAHTIB, OCOOJIUBO IHTPEIIEHTIB BUXJIOTHUX
ra3iB aBTOMOOUTIB, OCKUJIbKM Ta30HM Ha MICBKHMX BYJIHMIUIX HaiyacTille po3TalloBaHi IOPsA 3 aBTOMOOUIBHUMH
nuisxaMu. JIJis parioHaJEHOTO O3€JICHEHHS HEOOXiTHO 3HATH, SIK BIUIMBAIOTH IHIPEAIEHTH aBTOMOOUILHUX BUKHUJIB Ha
cTtaH (iTOlEHO3IB Ta3oHHWX TpaB. CHIBHUN aHTPONIOTCHHHWN TIPECHHT (3a0pymHEHHS Ba)XKKUMHU METajlaMH,
Ha(pTONPOAYKTAMK) AKTHBHO BIUIMBAE€ Ha MIKpPOOHI IieHO3H IPpyHTY [2-3]. Pi3Ha CTiliKicTh KOMITOHEHTIB MiKPOOHOIO
YIPYIOBAHHS 10 AHTPOIOTEHHOI Aii MPHU3BOAUTH 0 BHMAAIHHS HAHOUIBII Y4yTIMBUX JIAHOK, MOPYLICHHS MTPUPOIHOT
PIBHOBarv Mixk OKpEMHMHM TpyIaM¥ MiKpoQIopH. Y CBOIO 4epry, Ii¢ 3MIiHIOE IHTCHCHBHICTh OKPEMHX CTaJil MPOIeCiB
KpyrooOiry OIOTeHHHX eJEeMEHTIB, M0 NPHU3BOAWTH OO JAerpajamii IpyHTIB, MiHepaii3amii TryMmycy, HOpYIICHHS
€KOJIOTTYHUX (YHKIIH IPYHTY.

Mikpooprani3Mu € Ha/J3BHYaliHO BaXXJIMBUM YHMHHUKOM ()OPMYBAaHHS PpOJIOYOCTI IpYyHTY.
HasBHICTP y TpYHTOBHUX €KOCHCTEMax HAaWPI3HOMAHITHIIIUX TPYyHN MIKpPOOPTaHi3MiB, SKi
BIJIPI3HSIOTHCA 3a 010JIOTYHOIO Ta 010XIMIYHOIO crielu(iYHICTIO, OOYMOBIIIOE iX BaKJIMBY POJIb Y
IpyHTOBUX mpouecax. KimpkicHUI 1 AKICHHH CKJIax MiKpOoQIIOpH, CITIBBIIHOIIEHHS OKPEMHX
¢i13iom0ro-TpopiyHUX TPYN Yy MIKpPOOOLIEHO31 IPYHTY 3HAYHOIO MIpO0 3aJeKUTh BiA Crocoly
00pobiTKy IpyHTY [4], BMicTy rymycy TOINO. 3HAYHHMI BILIMB HA IMOIIMPEHHS B IPYHTI THX YU
IHIIMX TPYH MIKPOOPTraHi3MiB COPUYUHSIOTH KOPEHEB1 BUALIEHHS POCIUH, SKi CKJIaJalOTh OJIM3bKO
20 % Big 3arajgbHOI KUTBKOCTI TPOAYKTIB (hOTOCHHTE3y pociuH. Jlo CKiaxy KOpEHEBHX BHIICHB
BXOJISITh BYIJIEBOJM, OpraHiyHI KHUCJIOTH, aMIHOKUCIIOTH, TENTHIM, aJIKaJOoigu, TIFOKO3UIH,
BiTaMiHH, peUYOBHHU (eHOIBHOI ipupoau Toio [5]. Cepen opraHiYHUX KHCIOT BHIICHO SOIy4HY,
OypLITUHOBY, BUHHY, JUMOHHY, ()yMapoBy, LIaBJIeBy Ta IHIIN KUcIoTU. KopeHeBi BHUIIECHHS, Y
CBOIO 4Yepry, € XapuoBUM CyOCTpaToMm /Ui IHIIMX KOMIIOHEHTIB O10LIEHO3y IPYHTY, 30Kpema,
IpUOIB-MIKPOMIIIETIB, SIKi IHTEHCUBHO PO3MHOXYIOThCS B KOPEHEBil 30H1 POCIUH.

Pusocdepa pociuH € nMHAMIYHUM CEpelOBULIEM, Y SIKOMY i€ 0araTo (akTopiB, 1110 BU3ZHAYAIOTh
CTPYKTYpy 1 CKJaJ MIKpOOpPraHi3MiB, $Ki KOJIOHI3ylOTh pu3ochepy pociauH. JlocmimkeHHs
CTPYKTYpH 1 CKIIa[y UX YTrPYNOBaHb € (GyHIAMEHTAILHUM 3aBIAaHHIM JISi PO3YMiHHS TOTO, STKUM
YMHOM BIUIMBAIOTh Ha O10JIOTIYHI MPOLECH 1 €KOJOTIYHUHM CTaH IPYHTY (PaKTOPU HABKOJIHUIIHHOTO
cepenouiia. [lonpu Te, 1m0 npoBeaeHHS MOAIOHMX OCIIKEHb € aKTyaJbHHUM, JIITEpaTypHI J1aHl
1010 CaHITApHOI'O CTaHy I'PYHTIB peKpealiiHuX 30H M. 3aropixoks BKpail oOMexeHi. 3 orisay Ha
1[e, METOI HalIOro MAOCHIKEHHS OyJ10 BHMBYEHHS BIUIMBY AaHTPONOI€HHUX YHHHHKIB Ha
(bopMyBaHHS MIKPOMIIIETHUX KOMIUIEKCIB KOPEHEBOT 30HH Fa30HHUX TPaB MapKiB MicTa 3alOPLXKS
3 PI3HUM CTYIIEHEM PEKpeaIliifHOro HaBaHTaKEHHS.

MATEPIAJIM TA METO/U JOCJI/KEHD

JlocaimkeHHss poBoAMIKCS B Jlabopatopii MikpoOiosorii kadenpu 3araibHOi Ta NPUKIATHOI
eKxoJorii 1 300:0rii 3amopi3bKoro HalioHaNbHOro YHiBepcutTery BoceHH 2013 p. AHamiyBaBcs
IpyHT (ypOo3em) pekpeaniiinux 30H Op/xoHikinziBeekoro (mapk Ilepemoru), KomyHnapchkoro
(mapk iM. ["arapina) i XKostaeBoro (LIIIKiB «/lyOoBuii raii») paiioHiB M. 3amopixoks. 3 ycix mapkis
numie napk «/{yOoBuit raii» XapakTepusyeTbesi IpyHTaMH OJIM3bKUMU J0 MPHUPOIHUX JIaHmAadTIB
(puc. 1-3). 3pasku TpyHTY BimOHMpanu 3 TPUKOPEHEBOiI 30HM Ta30HHHX TpaB: pu3ochepu Ta
enadocdepu (TpyHT 0€3 pocnuH). Yci AOCTIIKYBaHI MapKU 3HAXOMSITHCS B 30HI BIUTMBY BHUKHU/IIB
aBTOTPAHCIIOPTY.

ATpOXIMIYHUX aHaJi3 3pa3KiB IPYHTY MPOBOAWIN B jJaboparopii 3amopizbkoi ¢imii JY «lHcTUTYT
OXOPOHM TPYHTIB YKpainm». BuzHauamum BMIiCT pyxomux crnoiyk ¢ochopy i Kajiio 3a METOIOM
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YupukoBa, JIy>KHOT1IPOJI30BaHOTO a30Ty 3a MerojnoM KopHbinma, cymy BBIOpaHMX OCHOB — 3a
Kanmnenom; pH rpyrroBoro po3uuny. JlocimKyBaHi IpyHTH XapaKTepU3yBaIUCs HU3bKHUM BMiCTOM
rymycy (2,56 — 2,87 %), 3a Bunatkom r1pyHTy LIIKiB «/ly6oBuii rait» (4,02 %), 1
Ty)HOTiapoi3oBaHoro a3ory (72,8 — 109,2 mr/kr). Bmict pyxomux cronyk: docdopy — 91,0 —
172,0 mr/kr, xamiro — 140,0 — 880,0 mr/kr, cipku — 25,0 — 142,0 mr/kr; cyma yBiOpaHUX OCHOB
cTaHoBUTH 29,4 — 69,54 r-exB/100 1; pH rpynToBOTO po3unny — 7,3-8,0.

Bin6ip rpyHTOBHX 3pa3KiB, BUAUIEHHS, KYJIbTUBYBAHHS, OOIIK MIKPOCKOIIYHUX IprOiB MIPOBOAUIN
3a 3arajJbHONPHUUHATUMH B IPYHTOBIA MiKp0Oi0JIOTii METOAMKAMHU, BUKOPHUCTOBYIOUH CEPEIOBHILE

. . N .
Yaneka (YA) [6]. TpuBanicte kynbTuByBaHHS — 7-14 1i6 3a temmeparypu 28°C. YuceabHICTh
KOJIOHIH, 110 BUPOCIH, BHPAXaIH B KoJOHI€ yTBoproBanbHUX oauHUIX (KYO) y 1 r moBiTpsiHo-
cyxoro rpyHty. IloBTopHICTb fOCHINY — IT'ITUpPA30Ba.

Pucynox 2 — IMapx Ilepemorn (OpmxKOHIKIIZIBCbKMI  paliloH M. 3amopixoks)
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Pucynok 3 — INapk im. ["arapina (KoMmyHapchkuii paifoH M. 3amopixkiKs)

BunoBy igentudikamico  BUAUIEHHX ~ 130J4TiB  rpubiB  OPOBOAMIM 32  Makpo- i
MiKpOMOP(HOJIOTIYHUMH, (i310JI0TO-KYJIBTypaIbHUMH 03HaKaMH, KOPUCTYIOUHCh BUSHAYHUKAMU [7-
9]. Ans OLIHKHM €KOJIOTIYHOTO CTaHy MIKOOIOTH IPYHTY BpPaxOBYBalIM MOKAa3HMKH PSCHOCTI BHJIIB
(%), inmexc BumoBoro OararctBa Mapraneda (d), xoedimienr Cwropencena (Cs) [10], inmexc
MenaHizanii miko6iotu. Komm’rorepHy oOpoOKy AaHUX MHPOBOJWINM 3 BHUKOPHCTAaHHSIM HakeTy
nporpam Microsoft Excel Bepcii 7.0.

PE3YJBbATHU TA IX OGTOBOPEHHSA

[TpoBenenuii anami3 3araqbHOI YHCETBHOCTI MIKPOCKOMIYHUX TPUOIB TO3BOJMB BCTAHOBHUTH, IO
KUTBKICTh MIKPOMILIETIB Y IPYHTax MapKy i3 Oau3pkuM 1o npupoanoro nanamadrom (LIIKiB
«JlyOoBuii Taii») JOCTOBIPHO HE BiJpi3HsUIACS BiJ IMOKA3HWKIB HACHITHUX IPYHTIB (ypOo3emiB)
napky im. [arapina i mapky Ilepemoru. Ilpote, Oynu BHsBIEHI BIAMIHHOCTI MiX MOKa3HUKaMHU
3arajbHO1 YMCEIBHOCTI MIKPOMIIIETIB, 1[0 MEMIKAITh y pu3zochepi Ta enadocdepi ra30HHUX TPaB.
MaxkcumanbHa KUIBKICTh ITponarys IpyHTOBHX MIKpOMILIETIB BiJiMiueHO B 3pa3kax IpyHTy 3 LIITKiB
«/yboBwmii rait»: y emadocdepi — 44,0 tuc., y pusocdepi — 14,0 tuc. KYO/r rpynty. Kinbkicts
rpubiB, 10 BUAUSUIMCA 3 KOPEHEBOi 30HM Tra3oHHUX TpaB mapkiB Ilepemoru Tta im. [arapina
cTaHOBWJIA BiAMOBIAHO B emadocdepi it puzochepi 35,33 1 13,0, 23,0 1 16,66 tuc. KYO/r rpyHTYy.
Binbi BUCOKI MOKa3HUKHM YHCENBHOCTI MIKpoMileTiB y 3pa3kax IpyHTy 3 LIIIKiB «Jlyb6oBwuii raii»,
Ha Hally JTyMKY, 3yMOBJIE€HI KJIIMAaKCHAM CTaHOM (DITOIIEHO31B JaHOI TEPUTOPIi Ta ONTUMAILHUMH
YMOBaMH, IO CKJIATHUCA Uil PO3BUTKY I'PYHTOBOI MiKpO(IIOpH.

3a Bech mepioj JOCIiKeHb HaMu O0yio BuaAUIeHO 330 130TiB MiKpocKkomiuHuX rpudiB (16 BumiB 3
8 poxiB), siki Hanexatb 10 Bigaury Deuteromycota, abo anamopdHi rpubu. 3 HUX BUIIEHO B YUCTY
KyJIbTYpy Ta ieHTudikoBaHo 10 BUay — 15 BuAiB rpubiB. JlociimKyBaHi IpyHTH BIAPI3HSUIMCH 3a
MOKa3HUKaMHM BHJIOBOI'O PI3HOMAHITTS: HaiOuIblIa KimbKicTh TpubiB (13 BuaiB) Hamm Oyna
3apeectpoBaHa B 3paskax rpyHrty 3 LIIKiB «JlyOoBuii raii», Aemo MeHIIe — y 3pa3kax 3 MapKy
ITepemoru (10 BuaiB), TOAl K y 3pa3kax 3 mapky iM. ['arapina — nume 5. IlopiBHsuIbHUI aHAami3
JIAaHUX BUOBOTO CKJIaTy TpUOIB CBIIUYMTH PO OUIBII Pi3HOMAHITHUN BUIOBHI CKJIaJl MIKOIICHO31B,
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mo ¢opmyroThcss B eaadocdepi ra3oHHHX TpaB, MOPIBHAHO 3 pu3ocheporo pociauH (tadm. 1).
Bukmiouennsm Oynu 3pa3kd IpyHTY 3 mapky iMm. [arapina, ne mokasHuku B puzochepi Ta
enadocdepi J0CTOBIPHO HE BIAPI3HAIUCH. Y IIJIOMY, CIIiJI 3a3HAYNTH, 110 MIKPOMIIIETHI KOMILIEKCH
KOPEHEBOI 30HM T'a30HHUX TPaB JOCIIKYBAHUX MAPKIB M. 3aropixoKs HE BiAPI3HSUIUCS 3HAYHUM
pi3HOMaHITTSAM. Hu3bKI 3HAaYEHHS pO3paxOBaHMX IHJEKCIB BHUIOBOTO OaraTcTBa CBiuYaTh PO
HECTIPUATIUBI TPYHTOBI YMOBU JOCHIPKYBAaHHMX II€HO3iB, IO € LIJIKOM 3aKOHOMIPHHUM JUIs
yp003eMiB, siki (GOPMYIOTHCS B YMOBaxX BEJIHMKOI'O IPOMHUCIIOBOrO MicTa [3].

[TpoBeneHuii anaii3z sIKICHOTO CKIIaAy BUIUICHHX TPUOIB MOKa3aB, 110 BOHU HAJIEKATh JIO POMIIB
Acremonium Link, Alternaria Nees, Aspergillus Micheli, Cladosporium Link, Fusarium Link:Fr,
Penicillium Link: Fr. ta Verticillium. [TepeBaxxHa OinbIicTh BUIUICHHX 130JISTiB TPHOIB HAJICKUTH
no pp. Fusarium, Aspergillus i Penicillium. Ilpore, cmig 3a3Ha4uTH, MO MIKPOMILETH POJIIB
Fusarium i Penicillium 3yctpidanucs, sk y pu3ochepi, Tak 1 B enadocdepi ra30HHHX TPaB, TOII K
rpubu pp. Aspergillus i Cladosporium suainsuucs muie 3 exadochepu pocius (aus. Tadi. 1).

Tabmuus 1 — PogoBuii ckiiag KOMIUIEKCY MIKPOMILIETIB KOPEHEBOT 30HU Ta30HHUX TPAB

Pscuicts, %
HLIIKiB [Tapk [Tapk
Taxcon «JlyboBuii raii» Ilepemoru im. ['arapina yeroro

P E P E P E P E
Acremonium 16,7 _ 200 | 111 _ _ 125 | 63
Link
Alternaria 16,7 | 10,0 - - 20,0 - 125 | 63
Nees.
Aspergillus Micheli - 40,0 - 111 - - - 25,0
Cladosporium Link - - - 11,1 - - - 6,3
Fusarium Link:Fr 16,7 30,0 20,0 33,3 20,0 25,0 25,0 31,3
Pgnl(.:llllum 16,7 20,0 40,0 11,1 20,0 25,0 25,0 12,5
Link: Fr
Verticillium Nees. 16,7 — — 11,1 20,0 25,0 12,5 6,3
[umni Buan 16,7 - 20,0 11,1 20,0 25,0 12,5 6,3
Ycworo ponis 6 4 4 7 5 4 6 8
Bunis 6 10 5 9 5 4 8 16
luziexc ugosoro 141 | 2,08 | 1,09 | 1,71 1.8 0,86 - -
OaraTcTBa

[Tpumitku: 1. «—» MIKpOMIIIETIB JAaHOTO POy B 3pa3Kkax IPYHTY HE BUSBIICHO.
2. P —pwusocdepa; E — enadocdepa.

JlocmimxeHi HaMH TEpUTOPIi BIAPI3HAIUCA HE JUINE 32 BUIOBUM CKJIQJOM, a M 3a PSCHICTIO
OKpeMHX BUIIB MikpoMmineTiB (Tad:i. 2). Tak, y puzocdepi razonnux tpas LIIIKiB «/ly0oBuii raii» 3
BHCOKOIO BHJOBOIO IIUIBHICTIO 3ycTpivanucs Acremonium charticola (pscuicts 45,72 %),
Alternaria alternata (pscuicte 17,14%) 1 Fusarium gibbosum, sikuii He 3ycTpidaBcs B iHIIHX
MmikoneHo3ax. Y emadocdepi pociun gominysas Penicillium nigricans (pscuicte 23,69 %) i
IMIMPOKUM BUAOBMM CKiaoMm OyB mnpencrasienuit pim Aspergillus (4. alliaceus, A. niveus,
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A. ochraceus, 4. ungius). Cepen BUALICHHX MIKpPOMIIETIB 3 mapky IlepeMoru IOMiHyBaB JIHIIE
oquH BUn — Fusarium oxysporum var. orthoceras, psicHicTh sikoro ckiiajana B pusochepi Ta
enadocdepi 82,06 ta 63,21 % BignmosigHo. HalOiabpIm pscCHUM cepel MIKpOMIIETiB, BUIIJICHUX 3
napky im. ['arapina BusBuBcs Bua Penicillium canescens, BumoBa HIUIBHICTh SIKOTO CTaHOBMIJIA B
pusocdepi Ta exadocdepi BianosigHo 41,46 % 1 51,51 %. Okpim 3a3HauEHUX BUIIB, 3 BUCOKOIO
BUJIOBOIO IMUIBHICTIO BUAUBUIUCH (aKyldbTaTHBHI (QiTomarorenHi rpubu pp. Fusarium i
Verticillium.

[TpoBeneHnii MIKOJOTIYHHMIA aHai3 CBIQYHTH, MmO Big 66,7 no 100 % ycix BUAUICHUX BHIIB
CTAHOBUJIM MIKPOMIIIETH, WLI0 € aKTUBHUMH (ITONMAaTOreHaMu 1 TOKCHHOYTBOPIOBaYaMH.
JominyBanu Bumu Fusarium oxysporum var.orthoceras, Penicillium nigricans, P. canescens. 3a
naHuMu bimaii Ta iH. [9] TOKCHreHHMI MOTEHIAN MIKpOMILETIB (BiZICOTOK TOKCHYHHX i30JISTiB)
poxnis Alternaria, Aspergillus, Penicillium € nyxe Bucokum (50-85 %). Bimomo[3], 1m0 Buau pomy
Aspergillus (4. flavus, A. fumigatus, A niger, A. terreus) i poxy Cladosorium Haexath 10 YMOBHO-
MATOreHHUX, a/PKe BOHU BUIUIAIOTHCS 3 YpaKEHUX OpraHiB NMPH CUCTEMHUX Miko3ax. [y BuIiB
Aspergillus fumigatus, 4. niger xapakTepHa 34aTHICTb BHUKJIMKATH aJCepridHi peakilii, IS BHIY
Alternaria alternata BusiBieHa KoOpensAllis BMICTY CHOpP Y TOBITPI 3 PO3BUTKOM Y IIIOJCH
OpoHXiabHOI aCTMH.

Tabmuus 2 — BunoBwii cKi1al KOMITJIEKCY MIKPOMIIIETIB KOPEHEBOI 30HM Fa30HHUX TPaB

Psacuicts, %

No HHKiBV IMapx IMapx

n/m Bunn «I[y6f) B Hepeslom im. FarpapiHa
ram»
P E P E P E

1 | Acremonium charticola 4572 | — 7,69 | 1227 | - —

2 Alternaria alternata™ 17,14 | 2,63 - - 7,32 -

3 | Aspergillus alliaceus Thom * - 110,53 | - — — —

4 | A. niveus Blochwitz* — 5,26 — 0,94 — —

5 | A. ochraceus Wilhelm* — 5,26 — — — —

6 | A.ungius Thom et Raper* — | 1447 | — — — —

7 | Cladosporium herbarum Link * — — — 116,04 | - —

3 Egizgum oxysporum (Schlecht) Snyd et _ 1is4| - B B B

9 F. Oxysporum var. orthoceras (Appl. et ~ 11316 | 82,06 | 6321 | 19,51 | 24,24

Wr.) Bilai*

10 | F. gibbosum Bilai* 17,14 | 9,21 — — — —

11 | F. sporotrichiella var. poae Bilai* — — — 0,94 — —

12 | F. sambucinum Fuck* — — — 2,83 — —

13 | Penicillium nigricans (Bain) Thom* - 23,69 | 2,56 | 0,94 - -

14 | P. canescens Sopp.* 571 | 3,95 | 2,56 — 41,46 | 51,51

15 | Verticillium sp. 2,86 — — 1,89 | 21,95 | 15,16

16 | Ingud Bumon 11,43 — 513 | 0,94 | 9,76 | 9,09
TokcuHOyTBOpPIOIOUi BUIH, %0 66,7 | 100,0 | 80,0 | 77,8 | 80,0 | 75,0
Ianexc Menanizarii 0,2 0,11 0 0,13 | 0,25 0

[Mpumitku: 1 * — TOKCUYHI BUAU MIKPOMIIIETIB,;
2. P — pusocdepa; E — enadocdepa.
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[linBuieHa KITBKICTh BHIIB MIKPOCKOIMIYHUX TpuOiB y enadocdepl ra3oHHMX TpaB, HA HAIIly
IYMKY, TIOB’S13aHa 3 HasBHICTIO PE3MCTEHTHUX JI0 TPAHCIIOPTHHX IOJIFOTAHTIB BUJIB MIKPOMILIETIB,
30KpeMa aeirepomineri poais Alternaria i Cladosorium (mus. Ta6m. 2). ITinTBepIKEHHSIM LIBOTO €
MBUIIICHUN 1HIEKC MeTaHi3allii MikoO10TH (CIiBBIIHOIICHHS YaCTKA TEMHOIITMEHTOBAHUX T'PUOIB
70 CBITJIONIrMEHTOBaHUX). YMicT MenaHinBmicHux rpubiB Alternaria alternata, Cladosporium
herbarum 3nauHO 3pocrae B pi3HOMaHITHHX AHTPOIIOTEHHO MOPYLICHUX cepeloBHIIaX. MenaHiHU
OepyTh Yy4acTh y 3aXHMCHUX PEaKI[iAX K MIKPOOPTaHi3MiB, TaK 1 BUIIUX OPraHi3MiB y BIJINOBiIb Ha
Ji10 HeCHpHUSITIUBUX (aKTOPIB CepepoBUINA. 3aXHUCHA Jis MENaHiHIB, BIpOTigHO, MOB’s3aHa 3 iX
3MAaTHICTIO CIyryBaTH JOHOpaMH Ta akmnentopamu enektponiB [11]. IligBummeHuit iHgeKcC
MeJTaHi3alii MikoOioTH TpYHTY pekpearliiiHoi 30Hu KomyHapcekoro paiiony (0,25), cBiquuth 1po
HaKOIMYCHHS MEJIaHIHBMICHUX TPUOIB Ha Ii TEpUTOpii, IO MOXEe OyTH 3yMOBJICHO 3HAYHUM
AHTPOTIOTCHHUM HABAHTAXCHHSIM HA €KOCUCTEMY

[IpoBeneHuii MOPIBHSUIBHUN aHami3 MOAIOHOCTI BHUAOBOTO CKIAAy MIKPOCKOMIYHUX TpuOiB
JOCIIUKYBAaHUX TPYHTIB 32 JIOTIOMOTOI0 pO3paxoBaHUX KoedimieHTiB CbOpeHCeHa CBITYUTH IPO
dbopMyBaHHs crienuPiuHUX MIKpOOOIEHO31B B ypOo3eMax MOCIiHKyBaHUX PailoHIB M. 3amOpi¥Ks:
KUTBKICTh cninbHUX BHIIB He nepeBuiryBano 50,0 %. Koedimient momidHocTi ChOpeHceHa MaB
HaWBWIIl 3HAYCHHS TPU TOPIBHAHHI MIKOOIOTH Ta30HHMX TpaB mnapkiB JKoBTHeBoro i
OpmxoHnikinziBebkoro paiioniB (Cs = 0,46), Toni sk MikomeHo3u napkiB Op/KOHIKIA31BCBKOTO Ta
KomyHnapcekoro paiioniB Oynu noxaionumu aume Ha 34,4 %. Ilpore, Oyno BCTaHOBIIEHO, IO
MIKpOMIILIETHI KOMITJIEKCH, sIKi copMyBasucs B pu3ocdepi ra30HHUX TpaB, MaJIM OUIBITY KUTBKICTh
cuinbaux BuuiB (Cs = 0,55-0,73), mo Moxxe OyTu 00yMOBIEHO, SIK MOJIOHMM BUIOBHM CKJIaJI0M
ra30HHUX TpPaB, II0 BUKOPUCTOBYIOTH IJisi ()OPMYBaHHS Ta30HIB, TaK 1 MOMIOHICTIO XIMIYHOTO
CKJIaJy POCIMHHHUX MeTalomiTiB. Y enadocdepi CTymiHb BIUIMBY POCIMHHUX METa0OITIB
3HMKY€EThCSA, 110 00yMOBIIOE€ (POpMYBaHHS BIJIMIHHOI 32 BUJJOBUM CKJIaJ0OM MiKpodiopu, Ipo 110
cBimuath HU3bKI Koedirientu (Cs = 0,29 — 0,46).

TakuM YHHOM, BCTAHOBJIEHE HaMH 3POCTAHHS YHCEIBHOCTI TOKCHHYTBOPIOIOUHX, YMOBHO-
NAaTOreHHUX 1 aJepreHHUX BHJIB MIKPOCKOMIYHUX TpHOIB y TIpyHTax peKpeauiiHuX 30H
JOCIKYBAaHUX palloHIB M. 3amopikksi, OCOOJMBO MOONM3Yy aBTOMaricTpajiei, MpeacTaBilse
NOTEHIIIHy HeOe3neKy i 3/10poB’s HacesneHHs Micta. OTpuUMaHI pe3yiabTaTd MOXYTb OyTH
BUKOPHUCTAaHI1 MPH 3aKjiaJIeHH] NepBUHHOI 0a3M JaHMX JJIs MOJAJIBIIOT0 MOHITOPUHTY ypOaHO3€eMiB
M. 3amopixKKsL.

BUCHOBKHA

1. BusiBneHo 3MiHM CTPYKTYpHU KOMIUIEKCY MIKPOMIIETIB KOPEHEBOI 30HUM Ta30HHUX TpPaB, a
TaKOXX HarpoOMa/KeHHs (DITOMATOreHHUX 1 TOKCHYHUX BHUJIIB MIKPOMIIIETIB, 110 HaJEXaTh IO POJIIB
Fusarium, Aspergillus i Penicillium. Bix 66,7 no 100 % ycix BHIUIEHUX BHUIIB CTAHOBUJIH
MIKPOMILIETH, L0 € (ITONAaTOreHaMH 1 AKTUBHUMH TOKCUHOYTBOPIOBAYaMH.

2. BcranoBieno ¢opmyBaHHS crienu(iqHUX MIKOIEHO31B ypOaHO3eMiB 3 PI3HUM CTYIEHEM
peKpearifHoro HaBaHTAXEHHS M. 3aOPOKs — KUTBKICTh CUTbHUX BUAIB MeHIe 50 %. Haitbinbm
NOJIOHMMU 3a BUJIOBUM CKJIAJIOM BHSIBHIIUCS MiKpoMmileTHi koMiuiekcu razoHiB LITKiB «/ly6osuit
raii» 1 mapky Ilepemoru (koedimient Copencena Cs = 46,66).

3. Haii0inb1 nopymeHow € eKocucTemMa IpyHTY pekpeaniinoi 30Hu KoMmyHapcbkoro paiioHy
M. 3amopiX»oKs, PO MO CBITYHUTH iHJEKC MeaHizarii Mikooiotu — 0,25.
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