HanionanbHnii gicoTexHiunmii yHiBepcuter YKpainn

Yanavixk B.B., Mawmanep T.P., /[yoko JI.A. BblxkuBaHue Jojae B 1o-

poAax NpH CTUXUMHBIX 0eACTBUAX

Jloka3aHo, YTO BO BpeMsi CTUXMIHHBIX OeCTBUII Topo] OoJiee omaceH i HaCeIeHHs,
YeM CeJIbCKasi MECTHOCTh. DMOLIMY JIIO/IeH B Ype3BbIYaHBIX CUTYalUsAX MPUBOJIAT K MPOC-
THIM, IPSIMOJIMHEMHBIM PEUICHUSIM ¢ YacThIMU omnOkamu. Hanbonbuielt yrpo3oit s Ha-
CEJICHUS SIBJIETCS HE CTUXUIHOE OeCTBUE, a HEIPOJyMaHHbIE U HEaJEKBAaTHBIE TOCTYIKU
CaMMX MOCTPaIaBLIMX.

Knwoueewte cnosa: cruxuiinvie OeACTBUS, MOBEICHHUE JIIOJICH, Ype3BbIYaiiHas CUTY-
arysl.

Chaplyk V.V., Mashtaler T.R., Dudko L.I. People's survival in cities du-

ring natural calamities
It is shown, that during natural calamities a city is more dangerous for citizens than a
rural area. People in a state of emotional emergency take simple, straightforward freq-
uently mistaken decisions. Unconsidered and inadequate actions of the victims are the ma-
in danger to people's lives.
Keywords: natural calamities, people's behaviour, state of emergency.
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PE3YJIBTATH BIIVIUBY JIETKOI'O HHOIIEJIY HA 3ATI'AJIBHY
KLIBKICTh BAKTEPI, AKTUHOMIETIB TA I'PUBIB Y IPYHTI

OOrpyHTOBaHO BILUIMB JOJIOMITOBOTO BallHa 1 JIETKOTO IMOMENTY 3 aHTPALUTY y TOE-
HaHHI 13 MikpoOionoriyauM npemnapatoM EM-1 Ha 3aranbHy KinbKiCcTh OakTepiil, rpubiB it
AKTHHOMIIICTIB y TPpyHTI. BCTaHOBJIEHO, 1110 BHECEHHS Y TPYHT JIOJIOMITOBOT'O BallHa CIPH-
YHHUJIO 301UIBIIEHHS 3arajibHOi KUTBKOCTI aKTHHOMINETIB y IpyHTI. YiTkKimie 3011bIIeHHS
KUIBKOCT1 MIKpOOPTaHi3MiB BUSBIICHO y TPYHTaX, B SIKi BHOCHJIW JIETKUM TIOII Ta MiKpOOi-
osioriyHuil npenapar EM-1.

KurouoBi ciioBa: netkuii momisi, 6aktepii, rpuOu, aKTHHOMIIETH.

Introduction. Fly-ash, as a main component of combustion wastes, is a so-
urce of onerous environmental pollution, first of all due to its dusting properties
and heavy metal migration. Enormous quantities of these wastes have been being
collected at waste sites excluded from agricultural and silvicultural use. One of dis-
posal methods with respect to fly-ash resulting from combustion of hard coal is its
agricultural utilisation. Since fly-ash itself is not an environment favouring deve-
lopment of microorganisms due to its physicochemical properties (e.g. very high
pH, no organic matter), it is being enriched with various types of organic raw ma-
terials (e.g. fermented sewage sludge, straw, effective microorganisms EM) which
are not only a source of nutrients for plants but can also increase soil biological ac-
tivity [Baran et al. 1993, Bielinska et al. 2008, Jasiewicz et al. 2007, Krzywy et al.
2008, Mau 2003, Wieczorek et al. 2005]. The present study aimed at determining
the after-effect of fly-ash on the total number of bacteria, fungi and actinomycetes
in soil under field conditions.
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Field experiment was set up in 2007 on a field located in Matyszyn near
Gorzow Wielkopolski, on slightly loamy sand with pH 5.13. The experiment was
set up with randomised complete block design in 4 replications. The area of res-
pective experimental plots was 10 m>. Experimental design comprised 7 fertiliser
variants (control, dolomite lime, fly-ash, and fly-ash with microbiological prepara-
tion EM-1). Dolomite lime (CaCO3;MgCO;) and fly-ash were used in two doses
corresponding to 1.0 and 1.5 soil hydrolytic acidity expressed in mmol H" kg™ soil.
Lime fertiliser and fly-ash doses were determined based on calcium and magnesi-
um contents in them. Plants under cultivation were as follows: spring barley, faba
bean and spring wheat. In the soil samples collected, the following was determi-
ned: total number of bacteria on BUNT and ROVIRA's medium [1955], total num-
ber of actinomycetes on CYGANOW's medium [1964] as well as that of fungi on
MARTIN's medium with rose bengal and streptomycin [1950]. The findings un-
derwent statistical verification.

Table 1. List of experimental objects
Sample No.

control — spring wheat

control — sping barley

control — faba bean

1 CaCO3; MgCO; — spring wheat

1 CaCO; MgCO; — sping barley

1 CaCO; MgCQO; — faba bean

1.5 CaCO; MgCOQO; — spring wheat

1.5 CaCO3; MgCOQO; — sping barley

1.5 CaCO; MgCOQO; — faba bean

1 fly-ash — spring wheat

1 fly-ash — sping barley

1 fly-ash — faba bean

1.5 fly-ash — spring wheat

1.5 fly-ash — sping barley

1.5 fly-ash — faba bean

1 fly-ash + microbiological preparation EM-1 — spring wheat
1 fly-ash + microbiological preparation EM-1 — sping barley
1 fly-ash + microbiological preparation EM-1 — faba bean
1.5 fly-ash + microbiological preparation EM-1 — spring wheat
1.5 fly-ash + microbiological preparation EM-1 — sping barley
1.5 fly-ash + microbiological preparation EM-1 — faba bean
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Results and discussion. The findings show a significant increase in the
number of soil bacteria in all experiment combinations when compared to the first
study year (Fig. 1). The number of bacteria was from about 50 to 110 mlm c.f.u. in
1 g soil dry mass. When compared to control soil, addition of fly-ash itself as well
as additional introduction of microbiological preparation EM-1 did not induce a
significant increase in the number of microorganisms of this group.

Also, a 2- to 10-fold larger quantity of c.f.u. in case of microscopic fungi
was found when compared to the number of these microorganisms determined in
the first study year (Fig. 2). Fly-ash addition to soil, both in a dose 1 and 1.5, indu-
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ced a significant increase in their number. Introduction of microbiological prepara-
tion EM-1 also induced a significant increase in the number of microscopic fungi

when compared to control soil.
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Fig. 1. The number of bacteria in soil samples examined
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Fig. 2. The number of fungi in soil samples examined

In relation to the quantity determined in 2007, the number of actinomycetes
shows an almost ten-fold increase (Fig. 3). An increase in the quantity of c.f.u. in
case of microorganism of this group was observed in the soil with dolomite lime
addition, which is also confirmed by the findings from the first study year [Michal-
cewicz et al. 2008]. This was probably connected with a change in soil pH induced
by dolomite lime addition [Kurek 2002]. At the same time, an increase was obser-
ved in the number of actinomycetes in the soil with fly-ash contribution as well as

in that containing fly-ash and microbiological preparation EM-1.
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Fig. 3. The number of actinomycetes in soil samples examined

Fungi have a substantial contribution to soil colonisation. Intensive deve-
lopment of bacteria and actinomycetes corresponds to their poorer development
and vice versa. Relation of the number of bacteria and actinomycetes to that of fun-
gi was defined as so called DDM (development degree of microorganisms) index
[Myskow 1981]. In objects fertilised with organic materials, this index received
significantly larger values than in those with mineral fertilisation only or non-ferti-
lised ones [Myskow et al. 1996]. Larger value of this index is evidence of relati-
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vely poorer development of fungi which is a favourable phenomenon from the po-
int of view of soil richness. Based on the findings, DDM indices were determined
for respective experimental objects. It turned out that largest DDM values were ob-
served in the soil with dolomite lime contribution. First of all, this can be explained
by abundant development of actinomycetes on medium with higher pH and poorer

development of soil fungi.
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Fig. 4. The value of the DDM in soil samples examined

Summing up, it should be stated that introduction of fly-ash to soil as well
as fly-ash and microbiological preparation induced an increase in the number of
microorganisms, in particular actinomycetes and microscopic fungi. Similar results
were obtained by Nowak and Btaszak [2006] in the study with fly-ash with various
organic components. Fly-ash enrichment with microbiological preparation (Effecti-
ve Microorganisms) accelerated mineralisation of soil organic compounds, and the
same induced an increase in soil biological activity [Bielinska et al. 2008]. Further
studies, in particular with the use of some other organic matter, will probably allow
obtaining more unequivocal results referring to the direction of quantitative chan-
ges in microflora as affected by fly-ash contribution.

Conclusions

1. Dolomite lime addition to soil, in particular in a larger dose, induced an
increase in the number of soil actinomycetes.

2. After enrichment of soil containing fly-ash with microbiological preparation
EM-1, an increase occurred in the number of actinomycetes and macroscopic fungi.
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Muxanvuyeeuu B., bawmyuyxa Y.b., Cmanxkoecku C., Pomanoecku M. Pe-
3yJbTAThl BJIAMSAHUSA JIeTYy4ero nemjia Ha o0liee KOJIMYECTBO OaKTepHuil, aKTH-

HOMMUIETOB U FpHﬁOB B I1I0YB¢€

O060CHOBaHHO BIUSHUE JOJIOMUTOBOM M3BECTKU U JIETYYEro MeIia U3 aHTpaluTa B
COYETaHUH ¢ MUKPOOHOJIOTHYECKUM TpernapatoM OM-1 Ha ob1iee KOJIU4ecTBO OaKTEpHid,
rpu0OB ¥ aKTUHOMMUIIETOB B MOYBE. Y CTAHOBIIEHO, YTO BHECEHHE B MOYBY JI0JIOMHUTOBOM
M3BECTKH MOBJICKJIO YBEIMUYEHHE OOINEro KOJWYecTBa aKTMHOMHIIETOB B mouBe. boree
YEeTKOE YBEIMUYEHHE KOJMYECTBA MHUKPOOPTaHM3MOB OOHApYKEHO B IOYBaX, B KOTOpHIC
BHOCWJIU JIETY4MH Menes U MUKpoOuosornyeckuii npenapat OM-1.

Knroueswie cnoea: neryunii nenein, 6akrepuu, rpuObl, aKTHHOMUIIETHI.

Wiera Michalcewicz, Ulyana Bashutska, Stawomir Stankowski, Marcin
Romanowski. After-effect of fly-ash on the total number of bacteria, acti-

nomycetes and fungi in soil
The aim of carried out study was to determine the effect of dolomite lime and fly-ash
from hard coal in connection with microbiological preparation EM-1 on the total number
of soil bacteria, fungi and actinomycetes. It was found that addition of dolomite lime to so-
il induced an increase in the number of soil actinomycetes. A more distinct increase in the
quantity of microorganisms was observed in the soil into which a fly-ash and microbiologi-
cal preparation EM-1 were introduced.

Keywords: fly-ash, bacteria, fungi, actinomzcetes.
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MIZKHAPOJAHI ACHHEKTH ®OPMYBAHHSI
IHPUPOJOOXOPOHHOI ITOJITUKHU

[IpoanarnizoBaHO AiSTBHICTD MIDKHAPOJHHUX IHCTUTYLIH CTOCOBHO (pOpPMYyBaHHS TO-
JIOBHUX TIOJIOKEHBb CYYacCHOT MOMITHKA 30€peKeHHS TOBKULISA. BcTaHOBIEHO, IO CHOTO/IHI
Ha MepIIuii MIaH BUXOAUTh IpobaemMa po3poOsIeHHs TOKYMEHTIB 111010 OXOPOHU JOBKIJLIA,
K1 Oynu 0OOB'SI3KOBUMU I BAKOHAHHS BCIMa JiepKaBaMU CBITOBOI CHUJIBHOTH. Y IIbOMY
KOHTEKCTI HallakTyasbHIIIOW Mpobiemoro € 3aTBepaxkeHHs Ha piBHI OOH Exonoriunoi
KOHCTUTYIIIT 3emTi.

Kurouogi cioBa: noskimuis, nonituka, OOH, PuMmcbkuii kiry0, cTanuii po3BUTOK.
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