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Abstract. Results of biological methods of an estimation of definition of toxicity of ground in territories
adjoining to airports are presented. It is lead quality standard of a soil cover on biotests of different trophic levels.

It is certain toxicity of ground in vicinities of airports.
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1. Introduction

Nowadays biological monitoring takes leading
positions in the field of research of the of natural
environment state assessment. Application of this
method for the environment diagnostics provides
high credibility of results at the low price of
investigations [Semenkova, Sokolova 2003; Klimenko
2006; Velichko, Zerkalov 2001].

The methods of biological assessment of natural
components stability are lately increasing important
as they are efficient and environmentally non-
dangerous [Kipnis et al. 2002].

Biotesting plays an important role in the
assessment of environment condition. It is
conditioned by the fact that the results of chemical
analysis, conducted with the help of complicated
analytical equipment, in many cases do not give the
evaluation of the real hazard of any pollutants and
do not forecast the consequences of their influence
on living organisms and environment [Klimenko
2006].

Bioecological diagnostics of the environment
allows forming differentiated and integral picture of
organisms and their ambient and thus has decisive
importance [Semenkova, Sokolova 2003].

2. Problem formulation

Biological equilibrium in land and water ecosystems
is supported by the dynamic connections between
organisms and with abiotic factors of the
surrounding environment. Anthropogenic influences
can violate this equilibrium, which is reflected in
species and numeral composition of biocenosis
[Kipnis et al. 2002].

Based on the principle of unity of living
organisms and environment, it is possible to assume
that there are close correlative connections between
the environment factors and reaction of living

organisms to them. Especially this is traced at plants,
which are firmly fixed to the environment of their
existence.

Building formal analogy based on the existence
of correlation between the degree of external
influence and reaction of organisms, it is possible
to perceive these organisms as “sensitive elements”
in the system of biological diagnostics and
environment monitoring, whose condition changes
directly under the influence of environment factors
[Klimenko 2006].

The reaction of living organisms allows assessing
anthropogenic influence on the environment with the
indexes, which have biological basis. Factors,
affecting the environment, are sometimes so much
modified by the factors of living and not living
nature and as a result the final influence is not
always easily found out. Biological methods give
clear integral picture, even for those pollutants,
which are left out of measuring devices perception
[Velichko, Zerkalov 2001].

3. Analysis of researches and publications

Some authors [Klimenko 2006; Velichko, Zerkalov
2001; Kipnis et al. 2002; Oleksiva 2005] give
preference to the biological methods of testing over
chemical and physical and chemical methods of the
environment condition assessment. On the whole,
advantages of these methods include [Semenkova,
Sokolova 2003]: receiving quick answer about
presence or absence of toxins; detecting the weakest
anthropogenic changes in the environment quality,
which are not even traced with measuring devices;
discovering and preventing changes in the
environment as soon as possible; evaluating
pollution levels in case of large variety of situations
in limited number of parameters or in points;
solution of tasks, which couldn’t be resolved with
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other research methods; defining the consequences
of one-time pollution, which could be skipped by
other methods, as the results of chemical and
physical-chemical analysis of the environment
highly depend on the method of sampling;
discovering and describing not only anthropogenic
influence on the environment, which took place
in the past, but also making prognosis for the
future.

The analysis of different indexes shows that
aviation and airtransport complex, generally,
influences considerably the level of local and
regional pollution of soils in the places of their
location [Velichko, Zerkalov 2001].

Pollution of soils, which is caused by the activity
of aviation processes, creates threats related to the
worsening of surface and underground waters
quality and vegetable associations.

Biological investigation of soil pollution levels at
the territories adjoining to airports is extremely
topical, as methods of assessing technogenic
influence on soil condition is not covered enough in
scientific literature.

The purpose of the study is the determination
of soil quality with the integral index of toxicity in
the area of aviation processes.

4. The scheme of biological assessment of soils
condition within the territory of “Kyiv” airport

The study object has borders with agricultural
lands to the southeast; residential buildings to
the north-east and north; industrial area to
the south-west and west; Kyiv-Zhytomyr
highway and south-west railway to the west;
the village of Zhulyani to the southeast and
south.

Technical-environmental and structural parameters
of airport production services include such objects:
air transport; aviation-technical base, which
consists of welding station, battery department, air
equipment painting and washing department; special
transport service, which includes lorry-loads, busses,
passenger and special official cars, welding
stations, painting, battery department; repair and
constructional department, welding post; chief
mechanics service, which includes welding and
painting station, battery department; services of
thermal engineering systems; base of the radio
electro-engineering provision of airplanes flights;
airfield service; fuel and lubricating materials
service, which includes filling station, warehouse
[Kipnis et al. 2002].

To analyze the state of soil ground cover within
the limits of airport “Kyiv” the sampling of soils was
conducted during 7 years based on specially
developed scheme and their toxicity was studied.
Such investigations were conducted for the study
area for the first time.

Soil sampling included taking samples from
the superficial layer of soil and from the depth
of 20cm every season at the distance 20 m,
100 m, 250 m, 500 m, 1000 m from the
airport.

The soil samples were tested to define their
pollution level and quality indexes in accordance
with the requirements of GOST 17.4.2.01-81 and
GOST 17.4.3.01-83 [1981; 1983].

Two study sections were chosen in the process of
investigation, their area was 25 m’ each. The first
section was experimental in the zone affected by
aviation processes, the second one is control on
the clean territory not affected by technogenic
processes.

Position of sampling points was marked on the
map. The set points were used as landmarks to
choose the location of sampling. All sampling points
were fixed with benchmarks and marked on the map
[Oleksiva 2005; Resolutions...1991].

Soil surface was cleaned from plants and litter
before the samples were taken.

Samples were taken using the “envelope” method
from the area 5x5 m. The incorporated sample was
made by mixing material from five points of one
probe ground. The mass of the incorporated sample
was 1 kg [Resolutions...1991].

Samples of soils, which have undergone the
influence of aviation processes, were processed to
obtain water extractions, which were investigated by
the methods of biotesting.

The determination of soil water extracts toxicity
was conducted with the help of test organisms —
Daphnia magna Straus, Lactuca sativa L. The test
was conducted according to KND 211.1.4.054-97
[1997].

Samples were considered toxic, if 25% test
organisms died during 48 hours, and extremely
toxic, if the death rate of daphnia was 50%
or oppressions of roots growth was more than
50%.

The toxicity testing was performed with young
specimen of daphnia under age 24 hours.

Each experimental and control vessel contained
ten daphnia under age 24 hours.
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Results were taken in 1, 2, 24 and 48 hours.
Daphnia were considered alive, if they moved freely
in the layer of water or emerged from the bottom of
vessel after shaking. Other daphnia were considered
dead [Oleksiva 2005; Semenkova, Sokolova 2003;
Velichko, Zerkalov 2001].

The method was based on the assessment of
difference between the number of died daphnia in
the experimental sample and in the control sample.

The criterion of toxicity in acute experiments was
the survival indexes and death rate of experimental
organisms (for Daphnia magna), in relation to the
control samples, which stayed in their usual
environment [Oleksiva 2005].

For every sample under investigation to provide
calculations of LCs, at 95% confidence interval the
number of water extraction concentrations was 5.

5. Results of soils toxicity determination

The results of soil water extracts biotesting with the
use of experimental objects of Daphnia magna
Straus are given at Fig. 1.
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Fig. 1. The death rate of daphnia in water extracts
ofsoi, M+m;n=9

The death rate of daphnia is 75% in the samples
of water extracts, derived from the samples of
superficial layer of soil, near the runway, 72% — at
the distance 20 m, 50% at the distance 250 and
500 m, 45% — at the distance 1000 m and 40% at the
distance 1500 m in the tests of. As for the samples of
soil taken from the depth of 20 cm, the death rate is
70% near the runway, 65% at the distance 20 m,
50% at the distance 250 m, 45% — at the distance
500 and 1000 m, and 27% at the distance 1500 m

The toxicity of soil water extracts was also
studied with the help of tests on plants. The criteria
of toxicity were the indexes of root growth
oppression of sowing lettuce Lactuca sativa L in
relation to control and percent of germination of

Lactuca sativa L seeds [GOST...1983; KND...1997;
Resolutions...1991].

The biotest on lettuce the sowing analyzes
growth of roots and estimates the early stages of
development, growth and survival of plants. As a
rule, growth of roots is inhibited at lower
concentrations of toxicants, than seeds germination.
Therefore it is more sensible indicator of biological
influences.

Petri cup was prepared for each sample and
control prepared. Filtration paper folded in two was
laid in each of cup and moistened with water
extracts. 25 seeds of lettuce (approximately identical
in size, form and color) were placed in each cup.
The Petri cups were closed and placed in dark, moist
and warm place for 5 days.

The results of root growth inhibition fo Lactuca
sativa in soil water extracts are resulted at Fig. 2.
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Fig. 2. Oppression of root growth at sowing lettuce,
M+tm;n=9

The results of researches also indicate the
oppression of root growth at lettuce sowing. Thus,
the results for water extracts of samples taken from
the superficial soil layer showed the oppression of
root growth by 60% near the airport, 54% at the
distance 20 m, 47% at the distance 250 m, 40% at
the distance 500 m, 38% at the distance 1000 m,
31% at the distance 1500 m.

Water extracts, derived from soil samples, taken
from the depth of 20 cm, also proved the oppression
of root growth near the airport by 62%, by 50% at
the distance 20 m, by 44% at the distance 250 m, by
40% at the distance 500 m, by 38% at the distance
1000 m, by 26% at the distance 1500 m.

Data received during the biotesting at various
trophic levels prove that soil is toxic in all sampling
points at the territories, adjoining to the enterprises
of exploitation and maintenance of aviation
equipment.
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6. Conclusions

The results of the conducted researches prove
that the soils in area of the airport “Kyiv”
activity is considerably polluted due to aviation
processes.

Analyses showed that the death rate of daphnia
was 75% in the samples of water extracts, derived
from the samples of superficial layer of soil, near the
runway, 72% — at the distance 20 m, 50% at the
distance 250 and 500 m, 45% - at the distance
1000 m and 40% at the distance 1500 m in the tests
of. As for the samples of soil taken from the depth of
20 cm, the death rate is 70% near the runway, 65%
at the distance 20 m, 50% at the distance 250 m,
45% — at the distance 500 and 1000 m, and 27%
at the distance 1500 m

The results of researches also indicate the
oppression of root growth at lettuce sowing. Thus,
the results for water extracts of samples taken from
the superficial soil layer showed the oppression of
root growth by 60% near the airport, 54% at the
distance 20 m, 47% at the distance 250 m, 40% at
the distance 500 m, 38% at the distance 1000 m,
31% at the distance 1500 m.

Water extracts, derived from soil samples, taken
from the depth of 20 cm, also proved the oppression
of root growth near the airport by 62%, by 50% at
the distance 20 m, by 44% at the distance 250 m, by
40% at the distance 500 m, by 38% at the distance
1000 m, by 26% at the distance 1500 m.

It was also defined that soil toxicity also
diminishes while the distance from the airport
increases.

The received results prove the need to continue
the study with the purpose to improve the
environmental condition of the territory in the area
of exploitation and maintenance of aviation equipment.
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C.M. Man:ka. BioJsioriuni MeToay OLIHKH €KOJIOTiYHOT0 CTAHY IPYHTY OLIf aeponopTiB
Hauionanphuii aBianiiiHuii yHiBepeurer, npoci. Kocmonasra Komaposa, 1, Kuis, Ykpaina, 03680

E-mail: madzhd@yahoo.com

BusHaueHO SKiCHI XapaKTEPUCTHKH I'PYHTOBOTO IOKPHBY 3a JTOTIOMOTOK0 IHTETpallbHOTO MOKAa3HMKA TOKCHYHOCTI B
30HI BIDIMBY aBiaTpaHCHOPTHUX mpoueciB. OIIHKY I'PyHTOBOTO MOKPUBY 3MiHCHEHO Ha OioTecTaxX pi3HUX TPODidHIX
piBHIB. KpuTepieM TOKCHYHOCTI B TOCTPHX JOCHiAax OoOpaHO MOKAa3HWKH BHKUBAaHHS Ta CMEPTHOCTI IMiATOCIITHUX
oprasi3miB. Po3ristHyTO pesynpratu 6i0TecTyBaHHS BOOHHX BUTSDKOK IPYHTY 3 BUKOPHUCTAHHAM MiAJOCIITHUX TECT-
00’extiB Daphnia magna Straus. [Tokaszano, 1mo cmepTHicTh nadHiii cTaHoBUTH 75% y mpo0ax BOJHUX BHUTSHKOK
IPYHTY OLIs 3JIITHO-TIOCAIKOBOI cMmyTH, 72% — Ha Biactani 20 M, 50% — Ha Bigcrani 250 1 500 M, 45% — Ha BigcraHi
1000 M, 40% — na Bixcrani 1500 M y npo0ax MOBEpXHEBOTO IPYHTY. 3a3Ha4EHO, 1110 PE3yJIbTaTH 1HIiOyBaHHS POCTY
kopiHuiB Lactuca sativa y BOJHUX BUTSKKaX I'PyHTY BKa3ylOTh Ha HPUTHIYEHHs POCTY KOPIHLIB canaTy MOCiBHOro. Y
1po0dax BOJHHMX BHUTSHKOK HOBEPXHEBOI'O IPYHTY BCTAHOBJICHO INPHUTHIUYEHHS POCTY KOPIHLIB MOOJIHM3Y aepoIopTiB Ha
60%, Ha Bimctani 20 M — 54%, Ha Bigctani 250 m —47%, Ha Bincrani 500 m — 40%, Ha Bigcrani 1000 m — 38%, Ha
Bincrani 1500 M — 31%. OnwmcaHno, 10 B 30Hi AisUTFHOCTI aepPOIOPTIB BiIOYBa€ThCS 3HAYHE 3a0pyAHEHHS IPYHTOBOTO
MTOKPHBY, TIOB’s13aHE 3 aBiaTPaHCIIOPTHUMH TIPOIIECAMHU.

KuarouoBi cioBa: aBiaTpaHCIIOPTHI TpPOIECH; BaKKi METalld; €KOJIOTiYHa Oe3leKa aepomopTiB; 3a0pyAHEHHS,
3aXUCT JOBKULLT, HAQTOIPOIYKTH.
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C.M. Max:xa. Buonormieckne MeToIbl OLIEHKH KOJOTHYECKOT0 COCTOSIHHS MOYBHI B pPaiioHe a3PONoOpPTOB

Hauunonanbhblit aBuanionHslil yauBepeutet, npocin. Kocmonasra Komaposa, 1, Kues, Ykpauna, 03680

E-mail: madzhd@yahoo.com
OmnpeneneHsl KadyeCTBEHHBIE XapaKTEPHUCTUKM TPYHTOBOIO IOKPOBA C MOMOINBIO HHTETPAJIBHOIO IOKa3aTems
TOKCHYHOCTH B 30HE BIHSHHUS aBHATPAHCIIOPTHBIX IporieccoB. OIEHKAa I'PYHTOBOIO IOKPOBAa OCYIIECTBICHA Ha
O6uoTecTax pasHBIX TpPOpHUECKHX YpOBHEeW. B KkauecTBe KpUTEpHs TOKCHMYHOCTH B OCTpPBHIX OIBITaX BBIOpAHBI
IMOKa3aTcjii BbDKUBAHUA W CMEPTHOCTH INOAOIIBITHBIX OPraHU3MOB. PaCCMOTpeHbI PE3YIbTATHI 6I/IOTeCTI/IpOBaHHX
BOJHBIX BBITSDKEK IIOUBBI C HCIIOJIB30BAHUEM IIOJOIBITHEIX TECTOBBIX 00beKTOB Daphnia magna Straus. [TokasaHo, 4ro
CMepTHOCTH AadHui coctaBisieT 75% B Mpodax BOAHBIX BBITSDKEK HOYBHI BO3JIE B3JIETHO-IIOCAI0YHON MOJIOCH, 72% —
Ha paccrosinuu 20 M, 50% — Ha paccrosuuu 250 i 500 M, 45% — na paccrostuun 1000 M, 40% — Ha paccrosiauu 1500 M
B MMpo0ax MOBEPXHOCTHOHM MmouBbl. OTMEUEHO, YTO pe3ysbTaThl MHTMOMPOBAaHMSA POCTa KopemkoB Lactuca sativa B
BOJIHBIX BBITSDKKaX MOYBBI TAKXKE YKA3bIBAIOT HA YTHETEHHE POCTa KOPEIIKOB cajara IMOCEeBHOro. B mpobax BOJHBIX
BBITSDKEK ITOBEPXHOCTHOM IIOYBHI YCTA@HOBJIEHO YrHETEHHE pOCTa KOpPEMKOB BONM3M adponopra Ha 60%, Ha
paccrostann 20 M — 54%, Ha paccrosauu 250 M — 47%, Ha paccrosaEn 500 M — 40%, Ha paccrosHum 1000 M — 38%,
Ha paccrossHuH 1500 M — 31%. OmmcaHo, YTO B 30HE AEATENBHOCTH a3POINOpPTa IPOUCXOIUT 3HAYUTEIHHOE
3arpsi3HEHHE TPYHTOBOT'O TIOKPOBA, CBA3aHHOE C aBHATPAaHCIIOPTHBHIMH IPOLIECCAMHU.
KaioueBble cioBa: aBHaTpaHCHIOPTHBIE IMPOLECCHI; 3arps3HEHHE; 3alllUTa OKpYXKaloUled cpenbl; He(TenpomayKTh;
TSDKEJIBIE METaJUIBL; SKOJIOTHYEeCKas O€301MacHOCTh adpoIopTa.
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