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Rizun E.M., Rizun V.B. Grey toad (Bufo Bufo L.) influence on guilds of her-
petobiontic beetles

On example of trophic activity of the grey toad its influence upon guilds of herpeto-
biontic beetles were analized. Elimination of the herpetobiontic beetles by the grey toad
does not exceed 1 % from their absolute number. It is experimentally set that amount of
meal which a stomach and kishkivniku frogs has approximately answers them to day's ra-
tion. Particle by eliminovanikh toads during the season of gerpetobiontnikh tverdokrilikh,
approximately, will make less than 1 %. Usually, it will change depending on the quantity
of toads in biotopi, but in any case such change will not be substantial.
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BMICT MAKPOKOMIIOHEHTIB ¥ TPABI FESTULOLIUM
BRAUNII COPTY ®EJIOMA, BUPOIIEHOI HA CYBCTPATAX I3
PIJKOI 30JIM KAM'STHOI'O BYTLJLJISI, OCAJIY CTIUHUX BO/I,

COJIOMI TA ITPEITAPATY EM-1

Mertoto nocnimkeHs Oyna ouinka ¢iToMenioparii piIkoi 301 KaM'sHOTO BYTULIS y
MNo€AHaHH1 3 O0CalaMM CTIYHUX BOZ, COJIOMOIO 1 IPCIapaToOM aKTUBHUX MIKPOOPIraH13MI1B
(EM-1). bazytouuce Ha pe3yJpTaTax JBOPIYHOIO eKCepuMeHTy 3 Festulolium braunii var.
Felopa, npoanamnizoBaHo i BpO’KalHICTh Ta BMICT KaJito, KaJbIlil0, MarHito, HaTpit0 B Tpa-
Bi. 3aCTOCYBaHHS aKTHBI3YIOUMX PEUOBHH, TOOTO Mpemapary aKTUBHHX MIKpOOpPTraHi3MiB
(EM-1) Ta xepamiunoro nuiny (EM-X), He Majo iCTOTHOTO BIUTUBY Ha 0OCAT BPOKAWHOCTI
TpaBH y MEPUINI PIK EKCIIEPUMEHTY 1 HE3HAYHO 3HU3UJIO BPOKAHHICTh CYXOi Macu TpaBu
HACTYMHOTo pokKy. [IpoTsrom ychoro BereTamiifHOro mepiogy HEPILIOro 1 JPYroro pokis
Festulolium braunii var. Felopa Oyna npugaTHOIO 10 3pOCTaHHS HA 3011 camocTiiiHo. [1o-
€HAHHS PIAKOI 30JIM 3 OCagaMy 1 COJIOMOIO 30UTBIINIO KUTbKICTh Kamito y Festulolium
braunii var. Felopa. Bmict marHito B Festulolium braunii var. Felopa 30iunbmuBcs Ha Cy0-
CTpaTtax, CKJIaJIeHUX 30JI010 1 OPTaHiKolo, a Takox mpemnapatoM EM-1 i ctaHOBUB GJIHM3BKO
41 Mg kr'y cyxiit maci.

Kurouosi cioBa: Festulolium Braunii var. Felopa, BpoxaiiHicTb, MaKpoeIeMEHTH

Introduction. Festulolium braunii is a breeding cross between festucas (me-
adow fescue) and /lolium (Italian ryegrass), which in Polish nomenclature has been
given species name festulolium. It is a high grass forming loose tufts, with extensi-
ve root system. At present, there are four varieties of festulolium in the Register of
Cultivars: var. Felopa and var. Sulino, var. Rekopan and var. Agula [Staniak,
2007]. Typical feature of this plant is a high percentage of leaves in green mass
compared to generative shoots. This is a perennial aggressive species, resistant to
summer drought.

Fluid burning is the most effective and at the same time cheapest method to
decrease nitrogen oxide emission by reducing burning temperature to 850°C. Such
technological operations change chemical and phasal composition of waste materi-
al remaining in the process of thermal and electric power production. Since fluidal
furnaces can burn low-quality fuel, produced ash, often considered as waste, dif-
fers significantly from "standard" one. Fluidal ash is a fine-grain dust composed
mainly of spherical glass grains, obtained in the process of burning black coal, ha-
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ving properties of puzzolana (volcanic ash). It consists mainly of SiO,and Al,Os.
The lack of organic matter or nitrogen is the reason for the fact that ash alone has
no physical and chemical properties which are beneficial for plant growth. On the
other hand, waste material has other properties: i.e. it contains some macro- and
microcomponents, or has strong alkaline reaction, which can be effectively used in
agriculture. Therefore, it seems to be justified to apply ash as neutralizing agent for
acid soil, or as fertilizer. From the point of view of finance and quality the best ef-
fect can be achieved when mixing ash with other waste such as sludge.

Natural and agricultural usage of sludge formed during treatment of muni-
cipal and industrial wastewater, is the most effective way of sludge management.
Municipal sludge can be produced at various stages of wastewater treatment and
can become a significant source of organic matter in soil, its production growing
every year. Chemical composition of sludge varies depending on its origin. Nitro-
gen present in sludge occurs mainly in organic compounds. Phosphorus content in
sludge does not justify a necessity to apply phosphates. A small content of potassi-
um comes from disposal of this component with treated water due to good solubi-
lity of potash salt. Bearing in mind sludge greasy form and unpleasant smell it is
recommended to apply it with straw or sawdust of conifers.

Wheat straw is a mature or dried plant stalk, with high content of dry mass
(ca. 85 %) and high sorptive power. Being subject to gradual decay and mineraliza-
tion during vegetation season it supplies plants with significant amounts of carbon
dioxide. This compound has typical properties of ecological substratum. Applicati-
on of straw as soil fertilizer in the form of manure or chaff enables formation of
humus, a form of biological transformation.

EM is a biological vaccine of natural origin, which does not contain any
GMO, and constituent microorganisms exist in natural environment worldwide.
Effective Microorganisms (EM) are not only harmless for humans, animals and en-
vironment but also they are simply indispensable for normal functioning. The idea
of Effective Microorganisms (EM) has been developed by Teruo Higa (Japan) in
the eighties of the 20" century. It is a complex of living microbial cultures consis-
ting of: yeasts, the order Actinomycetales, fermentation fungi, lactic acid bacteria
and photosynthetic bacteria. Effective Microorganisms coexist and mutually deve-
lop; this phenomenon is called synergy principle. When EM are nourished they
start to produce beneficial substances, e.g.: vitamins, organic acids and antioxi-
dants. They regenerate soil microflora by introducing beneficial microbes to soil;
thus reducing pathogenic processes and putrefaction of organic matter. Microorga-
nisms exert antioxidant effect directly on soil and indirectly on plant, thanks to
which ratio N: P: K and C: N stays uniform at satisfactory level, humus content is
increased and produced food is of higher quality [Higa 2005]. Effective Microor-
ganisms are sold in Poland under brand name EM-1, which is a concentrate conta-
ining over 80 various microbes. Effective Microorganisms Preparation (EM-1) is
applied with ceramic powder being an agent for migrating effective organisms in
soil. A particular property of ceramic powder EM-X is ability to absorb nitrogen
compounds and other nutrients thus preventing washing out; it allows reduction of
applied nitrogen fertilizers and decrease of component demand in soil. It has been
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confirmed experimentally that application of ceramic EM-X and EM-1 generates
decay of toxins present in soil and remnants of pesticides [www.vilamalia.com].
The aim of carried out studies was assessment of reclamation of black coal
fluidal ash by combining it with digested sludge, straw and Effective Microorga-
nisms preparation (EM-1). Based on results of 2-years-long experiment with Festu-
lolium Braunii var. Felopa, the yield and content of following macrocomponents:
potassium, calcium, magnesium and sodium in grass have been analysed.

Materials and methods

a) Conditions of conducting a potted experiment

In the years 2007-2008 a potted experiment with grass Festulolium braunii
var. Felopa has been carried out in locality Dgbina, West Pomeranian Province,
Gryfin district, Stare Czarnowo commune. The experiment covered 8 fertilizing
variants (Tab. 1.). The following substances have been used as activators of bioc-
hemical processes: Effective Microorganisms preparation (EM-1) in doses corres-
ponding to 15 dm’/ha, and Ceramic Powder EM-X in dose 40dm’/ha. The experi-
ment was set up by method of complete randomization in 4 repetitions. Soil used
in the experiment was considered a light soil due to its granulometric composition.
Fluidal ash was produced in Heat and Power Generating Plant (Elektrocieptownia
Zeran). Sludge has been collected from rural sewage treatment plant after one year
of open-air rest cure. Wheat straw was cultivated in preceding year.

Table 1. Number of fertilizing variant and applied fertilizer components

No of fertili-

zing variant
1 Test — soil

Test — fluidal ash

Soil + sludge + straw — (4:2:1)

Fluidal ash + sludge + straw — (4:2:1)

Soil + sludge + straw (4:2:1) + Effective Microorganisms preparation

Applied fertilizers

(EM-1) [15 dm’/ha]

Fluidal ash + sludge + straw (4:2:1) + Effective Microorganisms prepara-
tion (EM-1) [15 dm’/ha]

Soil + sludge + straw (4:2:1) + preparation (EM-1) [15 dm’/ha] + Ceramic
Powder EM-X [40 dm’/ha]

Fluidal ash + sludge + straw (4:2:1) + preparatlon (EM-1)

[15 dm’/ha] + Ceramic Powder EM-X [40 dm’/ha]

The tested plant, a species Festulolium var. Felopa was sown to pots of vo-
lume 20 dm’ each (200 seeds per pot, corresponding to the amount 50 kg per hecta-
re). Festulolium is a perennial grass 3-times cut. During experiment basic cultivati-
on works were carried out according to agrotechnical principles. Automatic spra-
ying has been applied in order to maintain standard humidity of soil in pots.

b) Chemical analysis methods

At the end of vegetation season cut grass was dried in temperature 105°C.
In order to determine total content of mentioned above elements in plant, samples
of analysed matter were mineralized in a mixture of nitric acid (V) and chlorous
acid (VII), and next measured by means of atomic absorption spectrometer SOLA-
ARS [Ostrowska et al., 1991].
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To process obtained data concerning the yield, Tukey's confidence half-in-
terval values were calculated, at significance level a=0.05. Dry mass yield of Fes-
tulolium has been processed statistically by method of one-way variance analysis
of complete randomization applying calculation software Analytical. Wariance.
4.1 created by F. Rudnicki. To compare with other results weighed averages were
calculated.

Results and discussion

a) Yield of Festulolium braunii var. Felopa

In the present paper total dry mass yields of Festulolium obtained in sub-
sequent years of the experiment have been compared (Tab. 2.).

In first year of the experiment the lowest dry mass yield was obtained for
grass growing on substratum prepared of ash alone. The yield differed significantly
from yields obtained from other fertilizing combinations (Tab. 2.). Test variant yield
(soil substratum) was also low and differed considerably in relation to test yield of
ash substratum and yield of other fertilizing variants with addition of sludge. Combi-
nation of soil or ash with sludge and straw resulted in significant growth of dry mass
of grass Festulolium var. Felopa. The obtained yield was between 17.73 and
18.95 t-ha™'. Addition of activating substances, as e.g. preparation EM-1 and Cera-
mic Powder EM-X did not influence significantly the volume of grass yield.

In the second year of the experiment total dry mass yield of Festulolium
fell between 4.98 and 22.18 t/haand remained at the level similar to first year data
(Tab. 2.). Also in that year the lowest yield was obtained from grass growing on
ash alone. However, it should be emphasized that grass was still able to grow on
this substratum. Grass yield of soil test variant harvested in the second year of the
experiment differed slightly from the yield of fertilizing variants in which sludge
and straw were applied. However, the presence of activating substances, i.e. prepa-
ration EM-1 and Ceramic Powder EM-X, lowered a little dry mass yield of grass
growing on these substrata (maximum value 5.68 t/ha) (Tab. 2.).

Table 2. Total dry mass yield of Festulolium braunii var. Felopa [t-ha']

Years of Fertilizing variant
experiment 3 4 5

2007 18,95 117,93 | 18,35
2008 22,18 | 18,70 | 19,80

b) Content of macrocomponents in Festulolium braunii var. Felopa

Potassium. In the first year of the experiment grass growing on fluidal ash
substratum had lower potassium content by ca 30 %. Application of organic fertili-
zers to soil did not have a significant effect on potassium content in Festulolium
braunii var. Felopa. However, combination of ash with organic fertilizers was the
reason for increased value of potassium in grass, stabilizing at the level 38 g
K/kgof dry mass. In the second year of the experiment no diversification of ava-
ilable potassium in each fertilizing variant was discovered which was reflected in
relatively uniform amount of potassium in cultivated grass. In the second year of
experiment lower amount of potassium in grass has been observed compared to da-
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ta in the first year of experiment; the content varied between 16.79 and 31.08 g
K/kg of dry mass (table 3.).

Table 3. Weighed average contents of macrocomponents in grass

Fertilizing variant Normal

LSDy 05 cpntent
7| in the

grass

Years of

experi-
ment 1 4 5 6 7 8

Weighed average contents of potassium in grass [g K/kgs.m.]

2007 |38,12(29,60|34,12| 38,07 [42,01| 36,29 | 37,39 | 37,60 | 3,85
2008 27,37 (26,93]126,75] 31,08 [20,72| 16,79 | 21,07 | 28,92 | 2,77
Weighed average contents of calcium in grass [g Ca/kgs.m.]

2007 | 4,79 | 5,52 |4,62| 3,56 | 4,16 | 5,02 | 456 | 3,32 | 049
2008 | 1,66 | 1,96 (2,17 2,92 | 1,64 | 2,86 | 2,62 | 2,04 | 0,21
Weighed average contents of magnesium in grass [g Mg/kgs.m.]
2007 1195] 2,00 [19] 4,72 | 2,01 | 4,71 | 2,20 | 4,83 | 0,52
2008 ]1,60| 1,88 [1,78] 2,07 | 1,83 | 2,41 | 2,15 | 2,00 | 0,16
Weighed average contents of sodium in grass [g Na/kg s.m.]

2007 10,17 ] 0,25 [0,49| 2,63 | 0,33 2,85 0,63 [2,71] 0,10
2008 10,20| 0,18 [0,74] 0,78 | 0,72 | 0,82 | 0,63 |1,20] 0,09

6,0-83,5

1,0-43,5

1,2-3,9

1,5-5,5

Calcium. Festulolium cultivated on fluidal ash alone had the highest con-
tent of calcium (5.52 g Ca/kgof dry mass); addition of organic substance to sub-
stratum decreased calcium abundance in growing plants. In the second year of the
experiment it has been observed considerable (ca 50 %) drop of total calcium in
grass. Calcium content was between 1.64 and 2.92 g Ca/kg of dry mass and had
typical value for grass (table 3.).

Magnesium. In the first year of the experiment Festulolium growing on
fluidal ash substratum and on soil test variant had magnesium content ca 2 g
Mg/kg of dry mass which corresponded to magnesium content in grass growing on
other substrata containing soil. However, grass growing on substrata consisting of
ash and organic substance as well as preparation EM-1, absorbed more magnesium
(from 4.71 to 4.83 g Mg/kg of grass dry mass).

In the second year of the experiment total magnesium in grass significantly
decreased and standardized. Magnesium content was from 1.60 to 2.41 g Ca/kg of
dry mass and achieved values typical for grass (Tab. 3.).

Sodium. Combining ash and soil with organic fertilizers was the reason for
considerable growth of the amount of sodium in grass. In both years of the experi-
ment grass cultivated on substratum of fluidal ash combined with organic substan-
ce had higher content of total sodium (at the level of 2 g Na/kg of dry mass in first
year and 0.7 Na/kg of dry mass in second year). Similarly as for other macrocom-
ponents, in the second year of the experiment it achieved much lower value of so-
dium in Festulolium.

Conclusions. Combination of soil or ash with sludge and straw resulted in
significant growth of dry mass of yield of Festulolium braunii var.Felopa, particu-
larly in the first year of the experiment.
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Application of activating substances, i.e. Effective Microorganisms prepa-
ration (EM-1) and Ceramic Powder EM-X did not have significant effect on the
volume of grass yield in the first year of the experiment and decreased slightly the
yield of grass dry mass in the second year.

During the whole vegetation season in first and second year Festulolium
braunii var. Felopa was able to grow on ash alone.

Combination of fluidal ash with sludge and straw increased the amount of
potassium in Festulolium braunii var. Felopa.

Festulolium cultivated on fluidal ash alone had the highest calcium content,
while addition of organic substance to substratum decreased calcium abundance of
growing plants.

Magnesium content of Festulolium braunii var. Felopa growing on substra-
ta consisting of ash and organic matter as well as preparation EM-1 was ca 4 g
Mg/kg of dry mass.

Combination of fluidal ash and soil with organic fertilizers increased consi-
derably sodium content in grass.

References

1. Higa T.: 2005. Modelowe rozwiazanie, Ekoprofit, nr. 3, 20-24.

2. Hycnar J.J.: 2009. Eurocoalash weryfikacja popiolow ze spalania wegla. Energetyka, 48-
53.

3. Kabata-Pendias A.: 1999. Biogeochemia pierwiastkéw $ladowych / Kabata-Pendias A.,
Pendias H. Wydawnictwo Naukowe PWN. — Warszawa.

4. Krzywy E.: 2004. Gospodarka $ciekami 1 osadami $ciekowymi / E. Krzywy, A. Izewska,
Wydawnictwo AR, Szczecin, 186.

5. Ostrowska, A.: 1991. Metody analizy i oceny wiasciwosci gleb i roslin / A. Ostrowska, S.
Gawlinski & M. Szczubiatka. — IOS Warszawa, 225-226.

6. Panak H.: 1995. Przewodnik metodyczny do ¢wiczen z chemii rolnej. ART. Olsztyn.

7. Staniak M.: 2007. Czynniki agrotechniczne warunkujace plonowanie i warto§¢ pokarmowa
Festulolium. Studia i raporty IUNG — PIB, z 9, 147-158.

8. [Enextponnuii pecypc]. — doctymHuii 3 http://www.vilamalia.com.

Tuouunckana M., Xypu I., Pomanosecku M., IOpzenv-Maneuxasa I'., Ilanpomna
U., bawyykaa Y.b. Conepxanue MAaKpOKOMIIOHEHTOB B TpaBe Festulolium Braunii
copra (esona, BhIPalleHHOH HAa cy0cTparax M3 KUJAKON 30J1bI KAMEHHOIO YIJIsl,

0CajJKa CTOKOBBIX BOJ, c0JIoMe 1 npenapara IM-1

Lenpto uccaenoBaHuii ObLIa OLEHKA (UTOMEIHMOPAIMH KUAKOW 301161 KaMEHHOTO
yIJsl B COYETAaHUM C OCAJIKaMU CTOKOBBIX BOJ], COJIOMOM M IpenapaToM aKTUBHBIX MUKpPO-
oprauu3smMoB (OM-1). basupyscb Ha pe3yiapTaTax ABYXI'OAMYHOIO SKCIIEPUMEHTA W3
Festulolium braunii var. Felopa, mpoaHanu3upoBaHa ee ypoXailHOCTh U COJIep)KaHHe Ka-
TS, KalblMsl, Mardusi, HaTpus B Tpase. [I[puMeHeHre aKkTUBU3UPYIOIINX BEUIECTB, TO €CTh
npenaparta akTUBHbIX MUKpoopranu3MoB (OM-1) u kepamuyeckoit nsiin (EM-X), He ume-
JI0 CYILECTBEHHOI'O BIMSHUSA HAa 00BEM ypOXKaHOCTH TpaBbl B IEPBBIM 0l SKCIIEPUMEHTA
Y HE3HAYUTEIbHO CHU3UJIO YPOXKAUHOCTh CYyXOM MacChl TpaBbl B ClIeytoleM roay. B re-
YEHHE BCETO BETE€TAIIMOHHOTO MEepHoaa IEPBOTO U BTOPOTO Ton0B Festulolium braunii var.
Felopa Obuta mpurogHoii k pocTy Ha 305 caMocToATeNbHO. CoueTaHue JKUJIKOW 30J1bI C
OCaJIKaMH U COJIOMOM YBENWYHIIO KOJMYecTBO Kanus B Festulolium braunii var. Felopa.
Conepxanne Maraus B Festulolium braunii var. Felopa yBenmmuuminocs Ha cydcTparax, co-
CTaBJICHHBIX 30JI0M M OpPraHMKOM, a Takxke mnpemapatoM OM-1 u cocraBisio okoio 4
rpamMmma Mg kr-1 B cyxoi Macce.

Knrwoueswie cnosa: Festulolium Braunii var. Felopa, ypoxaiiHOCTb, MAaKpO3JIEMEHTHI
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Gibczynska M., Hury G., Romanowski M., Jurgiel-Malecka G., Paprotna J.,
Bashutska U. Content of macrocomponents in grass Festulolium Braunii (braun's
festulolium) var. felopa growing on substrata: black coal fluidal ash, sludge, straw

and preparation EM-1

The aim of carried out studies was assessment of reclamation of black coal fluidal
ash by combining it with digested sludge, straw and Effective Microorganisms preparation
(EM-1). Based on results of 2-years-long experiment with Festulolium braunii var. Felopa,
the yield and content of following macrocomponents: potassium, calcium, magnesium and
sodium in grass have been analysed. Application of activating substances, i.e. Effective
Microorganisms preparation (EM-1) and Ceramic Powder (EM-X) did not have significant
effect on the volume of grass yield in the first year of the experiment and decreased
slightly the yield of grass dry mass in the second year. During the whole vegetation season
in first and second year Festulolium braunii var. Felopa was able to grow on ash alone.
Combination of fluidal ash with sludge and straw increased the amount of potassium in
Festulolium braunii var. Felopa. Magnesium content of Festulolium braunii var. Felopa
growing on substrata consisting of ash and organic matter as well as preparation EM-1 was
ca 4 g Mg/kg of dry mass.

Keywords: Festulolium Braunii var. Felopa, yield, macroelements
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OLIHIOBAHHS BIOTUYHOI IPOXYKIIIi CTOBBYPIB JIEPEB
BLJIBLXHU KJEWKOI ¥ 3AXITHOMY MOJICCI

3/1CHEHO OLIIHIOBAHHA MPOJYKIii CTOBOYpIB JE€PEB BUIbXH KJIEWKOI B JOCIIIKYyBa-
HOMY perioHi. HaBeneHo iHpopMaTUBHI NOKa3HUKH, K1 XapaKTePU3yIOTh SKICHY CTPYKTY-
Py JACPEeBUHH Ta KOpU CTOBOYPIB JIepeB BUIbXU KJIekHKOi. OMIHEHO MOTEHIIIITHI MOMJIMBOCTI
1i€i AepeBHOI MOPOU Yy MPOIIEC] CTOKY BYIJIEIHO 3 arMocdepu. BeraHoBieHo, 110 OIliHIO-
BaHHs O10THYHOI MPOIYKIIi AepeB Mae 6araTo CIIBHOTO 3 JaBHO OMPAIlbOBAHHUM Y JICiB-
HUITBI Ta JIICOBIM Takcallii BUSHHSM PO MOTOYHHI 00'€MHUI MPHUPICT CTOBOYPIB JEpEB,
KU BU3HAYAETHCS B ONUHUIAX 00'eMy. [loTounwmii 00'eMHUII mpHUpicT cTOBOYpIB JepeB
BUIbXH KJIEHKOI y BarOBUX OAMHUIIX 1 € X PIYHOIO MPOAYKITIETO.
Kurouosi ciioBa: 610TH4YHA NPOAYKTUBHICTh, MPOAYKLIs, (iTOMaca, MOTOUYHUHN MpH-
pICT, IIUIbHICTH, MOJIEFHE JIEPEBO, TUMYACOBA MPOOHA IUIOIIA, PErPeCciiiHi PIBHIHHS, KO-
eQiIienT qeTepmiHariii.
B yMoBax po3BHTKY HayKOBO-TEXHIYHOTO MPOTPecy Ta iIHTEHCUBHOTO POC-
Ty HAcCeJEHHs CBITY JIICOBI MAaCHBH 1 OKPEMI JIICOBI €KOCUCTEMU HAOyBarOTh 3Ha-
YEHHS OJHOTO 3 HAMTOJOBHIIMIMX KOMIIOHEHTIB OiocepH, sSKi 1CTOTHO BILIUBAOTH
Ha ri00anbHi eKoJoriyHi mpouecu. Jlic K TUN POCIMHHOCTI BIAIrpa€e MpPOBIAHY
pOJIb B aKyMYJIIOBaHHI COHSYHOI eHeprii B 010 THYHOMY €HEePreTUYHOMY MOTOIIl Oi-
ocdepu, y MpoAyKyBaHHI KUCHIO Ta Y (ikcyBaHHI Byriekucioro razy (CO,), akui
BUJIUIAIOTH Pi3HI JpKepera.

VY cyuyacHHUX yMOBax, KOJIM Ha MEPUINH IJIaH BUCYBAETHCS OLIHIOBAHHS (Y-
HKIIIH JTiCy sIK enemMeHTa 6ilocdepu Ta HaimieBimoro ctabiiizaTopa HaBKOJIUIITHHO-
ro cepefoBuIla, Tpeba OUiKyBaTH Ie OUTBIIOro 3MUKAHHS 3aBJaHb JIICOBOT HAyKH,
3arajJpbHUX EKOJIOTIYHUX 1 COIllabHUX TpoOieM. ToMmy TOJOBHI PO3JIIU JTOCIHI-
JUKEHb €KOCUCTEM — O010TUYHA TPOYKTUBHICTD JIICIB 1 HUPKYJISLISA O10re0XiMIYHIX
nporieciB y 6iocepi — KpiM CBOTO Mi3HABAJIBLHOIO 1 3arajlbHOTCOPETUYHOTO 3HA-
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