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JInist TUCTSHAX TIOPiJl BOJIOTICTh BEPXHBOTO MIApy MiJCTHIKH J00pe KOpemIbo-
BaHO (3 piBHeM 3HauymocTi 0,05)3 rycroTor, abCOTIOTHOI Ta BiTHOCHOH MOBHO-
TOIO JEPEBOCTaHY, a AiaMeTp BUrOPSAHHA — 3 aOCONIIOTHOIO Ta BiJHOCHOIO MOBHOTOIO
nepeBocTtany. Il XBOMHUX Mopia 100pe KopelboBaHo (3 piBHeM 3Hauyimocti 0,05)
JIIIE BOJIOTICTh BEPXHBOTO IMIApPy MiICTWIIKK 3 aOCOJFOTHOIO TIOBHOTOIO IE€PEBOCTA-
HY, a JiaMeTp BHTOPSHHS — 3 JIOKAJBHOIO TYCTOTO0 1-ro sipycy (3 piBHEM 3HadyIoc-
ti 0,10).IIpoTe 3HaueHHs Koeilli€HTIB KOpeNALUild MiX JOKATbHUMHU JTiCIBHUUMMHU
MOKa3HUKAMHU i J[iaMeTpOM BUTOPSIHHS MiACTHIKK € OUIBIIUMU Il XBOWHKX TOpin,
MOPIBHAHO 3 JIMCTAHUMU. A KoeillieHTH KopenALiii MiXk AesKUMH JIOKAIBHUMH JIi-
CIBHUUMMMY MMOKa3HUKaMU (JIOKaJibHA a0COJMIOTHA Ta BiTHOCHA MOBHOTA IEPEBOCTaHY)
i BOJIOTICTIO BEPXHBOTO APy MiACTUIIKH €, HABMAKH, OLNBIIMMH IJIS JUCTSIHUX T10-
pia, TOPiBHSHO 3 XBOWHUMU.
3a BiICYTHOCTI MOXXJIMBOCTI ToOynyBatu miarpamy Boponoro st Beiei mi-
JITHKY JIICOBOTO MAacHBY € MOXJIMBICTh TOOYIyBaTH KOMIpPKY IJIi OKPEMOTO JiepeBa
Ta OOYHCIUTH TYCTOTY | TIOBHOTY B Hiif 32 TAKUM QJITOPUTMOM:
1. Bynyemo koMipKky niarpamu BopoHoro [uis uporo nepesa:
1.1.Cnony4aemo JiHi€0 TOYKY — CepeiMHY JlepeBa 3 TOYKOK — CepeAMHOI0
CYCIIHBOTO IepeBa.
1.2.bynyemo cepequHHMIT IEPHIEHANKYISP 10 MOOYXOBaHOT JiHil.
1.3.Big cepeaMHHOro neprneHAMKYJspa BiAKIagaeMo MiBIUIOLUHY, SKa Mic-
TUTh TOUKY — CEPEAUHY JEPEBa.
1.4.TTorToproemo 1.1-1.3a55 KOKHOrO CyCiTHBOTO IepeBa.
1.5.3HaxonuMMO MepeTuH ycix MiBIUIOLIMH, KU Oyae OMmyKJIMM MHOTOKYTHH-
KOM — KOMipKOIO Jiarpamu BopoHoro s 1soro nepesa.
2. O0OUUCITIOEMO TITOLLY KOMipKH.
3. O0YHCITIOEMO JTOKATIBHY TYCTOTY.
4. O6unCII0EMO TiaMeTp AepeBa.
5. O6uncioemMo NoKabHy adCOIOTHY TOBHOTY.
6. OGUUCITIOEMO JIOKANbHY BiTHOCHY MOBHOTY 3 BUKOPUCTAHHSIM JAaHUX NpO
a0CONIOTHY MOBHOTY BiZlTIOBiJHOTO MOBHOTO NepeBocTany [4].
IHoni moOynoBaHa 3a HaBeEHUM aJrOpUTMOM iHAMBidyajbHAa KOMipKa MOKe
BIZIPI3HATHCS Bil yTBOPEHOT Mi/ yac po3Moaiy BCi€l NITHKM Ha KoMipkn BopoHoro.
BucHoBku. Bonoricte BepXHbOTO LIapy MiACTWIKY SK MOXKeXKOHeOe3nmeuHUit
MOKa3HMUK 3aJIeXKUTh BiJl aOCONIIOTHOI Ta BiIHOCHOI MOBHOTH IEPEBOCTAHY 3 ASSKUMU
BiIMIHHOCTSIMH TSl IUCTSHUX 1 XBOWHUX TOpiA. JliaMeTp BUTOPSHHS MiICTUIIKA 3a-
JIeXKUTD Bi aOCOJIIOTHOT MOBHOTH y BHUIAAKY JMCTAHMX HAcamXeHb, a Ul XBOMHMX
OiNBII MOMITHUMH € 3aJIe)KHOCTI Bill JIOKANBHUX JICIBHMYMX IMOKa3HUKIB. Lle cBin-
YUTb MPO BiJMiHHICTb BIUIMBY MPOCTOPOBOI CTPYKTYPH XBOWHHUX 1 JIMCTAHMX Haca-
IDKeHb Ha TOXEXHY HeOe3MeKy i NOUIbHICTh BpaXyBaHHs JIOKATbHUX JIiCIBHUYMX
TTOKA3HUKIB TIiJ] 9aC OLiHFOBAHHS TIOJKEKHOT HeOe3TeKH MUITHKA XBOWHOTO JIiCy.
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Ky3vik A./]. 3aBUCUMOCTD MOKAPHOIl ONACHOCTH JIECHBIX HACAMKIEHHUI OT

JIOKAJIbHBIX JIECOBOACTBEHHBIX MOKa3aTeJeii

Onmcanbl pe3yJbTaThl MOJEBBIX MCCIIEIOBAHMI 3aBHCUMOCTH TOXAPHOM OMAacHOCTH
Y4acTKOB JIeca OT JIOKIBHBIX JIECHBIX MOKa3aTelel — JIOKaIbHOI TYCTOTHI M TTOJHOTHI Jipe-
BocTos. lokasaTensiMu, O KOTOPHIM OLEHUBAIH IOXKAPHYIO OHACHOCTh IPOOHBIX yIACTKOB,
SBJIIOTCS BIQXKHOCTD BEPXHErO CJIOS MOACTIUIKA U AUAMeTp ee Boiropanus. OOHapyxeHa 3a-
BHCHMOCTb 3TUX MOKa3aTelel oT aGCONOTHO M OTHOCHUTEIBHOM TIOTHOTHI, a TaKkke ciiadast
3aBHCUMOCTb OT JIOKQJIbHBIX JTECOBOJCTBCHHBIX IOKA3aTeNel — JIOKaJIbHOU MOTHOTHL H IyCTO-
ThI, KOTOPBIE PACCUUTHIBATU C HCIOIb30BaHHEM auarpamMMm Bopoworo. Ilpuvenenue muar-
pamMm BopoHoro no3Bonuio onpeaenuTs II0mab 30HbI OIM30CTH KaXKA0TO AepeBa, a 1Mo Hel
— JIOKaJIbHbIE JIECOBOCTBEHHbIE [TOKA3aTeI! MPOOHOT0 y4acTKa Jieca, Ha KOTOpOii nccieaoBa-
J1ach TOXKApHAs OIAaCHOCTb.

Kniouesvie cnosa: noxansHas MOJHOTA, JIOKAIbHAS TYCTOTA, MOXKApHAs OMAaCHOCTD Jie-
ca, nuarpamMmel Boponoro.

Kuzyk A.D.The Dependence of Forest Stand Fire Hazard from Local

Forestry Parameters

The results of field studies of fire risk of forestinds in dependence on local forest
management parameters such as local fullness awsitylare described. Parameters that were
the criteria for assessment of the fire dangerdigss are the humidity of top layer of forest
litter and the burnout diameter. The dependencethefe parameters on the absolute and
relative fullness and weak dependence on locakforenagement parameters — local fullness
and density, which are calculated using Voronogdians, are found. The use of Voronoi
diagrams made it possible to determine the areadf tree proximity zone, and by using it —
local forestry parameters of forest test sitesctvlaire investigated on the fire hazard.

Keywords: local completeness, local density, forest fire g#an Voronoi diagrams,
forest stand.
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IMPACT OF LIME, BIOMASS COMPOST AND ASH AS WELL
AS EFFECTIVE MICRO-ORGANISMS APPLICATIONS ON GRAIN YIELD
AND YIELD COMPONENTS OF OILSEED RAPE

Field experiments were conducted in 2013 in Duninogar Ustki. The factors covered
by the research were: Factor | consisting of 6ards of fertilization (1 eontrol, 2 — lime
3,0 tCha', 3 — biomass ash 1,5ha?, 4 — lime 3,0 Tha' + ash 1,5 ha?, 5 — biomass ash
1,5 tCha' + biomass compost "Biotop” 2aha’, 6- lime 3.0 ttha® + biomass ash 1.5ha'

+ biomass compost "Biotop" 20(tha?), Factor Il — Effective Microorganisms preparason
(EM). The objective of the research study was &ess impacts of biomass ash through the
comparison of their activities with lime fertilizeas well as with bio-compost infused with
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preparations of microbiological Effective Microorgams (EM) on yields and yield patterns
including physiological features of spring oilsemge. No significant impact of the various
variants of fertilizer application on the yieldingf spring oilseed rape was confirmed.
Differences in yield components were not observethe case of oilseed rape. Chlorophyll
content of oilseed rape leaves was higher afterctimbined application of lime, and ash
including variants involving compost. The Leaf Adedex (LAI) of oilseed rape was higher
following the application of variants with compasintent. The application of EM treatments
had very little positive impact on oilseed rape'sal Area Index (LAl). Effective
Microorganisms had no impacts on leaves' chlordmioyitent.

Keywords: biomass ash, bio-compost, lime, Effective Micr@ongms, oilseed rape,
yield, yield components.

Introduction . Intensifying urban and industrial development encowdlye
generation of varied forms of waste that need to be welbged and prevented from
contaminating the environment. The use of forest or agrialiljusourced biomass
as fuel serves not only as renewable energy sourceldmuas a source of ash. The
ash obtainable from plants' biomass contains significant tiieanof biogenic
elements (Kalembasa, 2006, Kowalczykkity 2009, Meller et al 2009) and thus
could serve, for example, as a valuable raw materialfddilization and land
reclamation purposes (Meller and Bilenda, 2012, Wactdem®011, Stankowski
and Bielska, 2009).

Effective Microorganisms products are sold in Polandeuride trade name
ME, referring to concentrates containing over 80 differai@roorganisms such as
lactic acid bacteria, photosynthetic bacteria, yeast8naaaycetes, fermentation
fungus amongst others. The inventor of the Effective diganisms technology is
Professor Teruo Higa of the University of Agriculture, Ryyu Okinawa, Japan.
Effective Microorganisms (EM) are biological naturallgcarring inoculants that are
devoid of GMO components. Moreover, the constituent aoigyanisms that can be
found in natural environments across the globe aremgtsafe for humans, animals
and the environment, but are also indispensable for firepper existence. The
microorganisms as antioxidants impact directly soils and entlyr plants (Higa,
2002).

The objective of the research was to evaluate the impatisrmass ash by
comparing it to lime fertilizers as well as bio-compesriched with microbiological
preparations of Effective Microorganisms (EM) on yieldeld patterns and the
physiological features of spring oilseed rape.

Materials and methods The field experimentation was conducted in 2013 in
Duninowa near Ustki. The factors tested included: Facter @ variants of
fertilization, Factor Il — Preparations of Effective Microorgams(EM).

Table 1. Fertilizer variations

Fertilizer variant Fertilizer applications

Control

Lime 3,0 ttha™

Biomass ash 1,50ha’

Lime 3,0 ttha' + ash 1,5 tha'

Biomass ash 1,50ha’ + Biotop compost 20fha”

Lime 3,0 tCha' + biomass ash 1,5ha’ + Biotop compost 20fha’

OO WIN|F-
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The lime used for the study was produced by the r@diemical Analysis
Laboratory IUNIG in Putawy. The sample in solid form, tighrey colour, of
approximately 3kg was delivered to the laboratory 09.d220he lime content,
expressed as CaO amounted to 38,2 %.

The analysis of the applicable ash biomass was condattéde Central
Laboratory of the Institute of Ecology of Industrial Aréadatowice. The pH of the
ash solution was 13,2. Relying on the areometric analiesggned by Prosagki,
ash is defined as heavy clay. The content of assimilaidsphorous designated as
P,Osmg/100 g dry mass was < 0,01, that of potassium waB818igy K,0/100 g. The
biomass ash tested was characterized an assimilableesiagncontent of 118 mg
Mg 0100 g'. The contents of other elements in the ash dry mass faerzinc
563 mg Znlkg®, copper 78,9 mg Cikg’, nickel 23,7 mg Nidkg®, chromium
15,4 mg Crikg”, lead 12,1 mg Pbhkg®, cadmium 2,7 mg Cidkg*, arsenic, 2,0 mg
As kg™, mercury < 0,4 mg Hgkg™.

The Biotop compost is a product of "Wodggi Stupsk” Ltd based in Stupsk.
The compostable constituents include straw 32 %, stabilizathesI@2 %, green
waste 25 %, and bark waste 11 %. The obtainable podoic composting /
decomposition include the following: nitrogen 2,5 %,ogbhorous 1,0 %, and
potassium 0,2 %. Metallic content does not exceed stateesvior zinc 600 mg Zfal
kg™, copper 40 mg Cukg®, nickel 9,5 mg Nikg®, chromium 5,0 mg Crkg*, lead
20,0 mg Ptikg*, cadmium 0,8 mg Ckg™, mercury < 0,01 mg Hgkg". The pH of
the compost solution was 7,4.

Both ash and bio-compost fertilization as well as limingcpdures were
carried out during the spring planting season, while yspravith Effective
Microorganisms preparations were carried out onceurre 11, 2013. Its rate for
oilseed rape is 80 dmOha’. Water sprays for the variant free of Effective
Microorganisms preparations were done at the same Tage.spring variety of
oilseed rape was used for these experiments and was264.2013. The Highlight
variety of oilseed rape was sown at 4[H/ug". After-sowing sprays with Butisan at
0,2 dm® a* were conducted during the growing season. Crop piotetreatments
were conducted in the following proportions and days: (BbGalera and Pyrinex
herbicides at 0,2 and 0,3 dnil ha'respectively on 15 May, with repetitions of
Pyrinex on 30 May, and 7 June, Agil Pyrinex at 0,2 doma'as well as boron
conditioning at 1drhCha®. Nitrogen and sulfur fertilizer applications were at 176 an
25 kg/ hectare respectively.

A post-harvest analysis of the grain yield, selected yieddures as well as
the physiological properties of each plant were undentakhe chlorophyll content
was determined during the vegetative season using a-pptital chlorophyll meter
Minolta spad 502 method with 10 measurements being fakezach variation. The
Leaf Area Index (LAI) was also determined using thecuRar Ceptometer with
5 measurements being taken in each variation.

The analysis of variance was applied to all statisticdlysisan a completely
randomized block layout. Half confidence interval (NIR)swealculated using the
Tukey's test at the 0,05 significance level.
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Results and discussionsThe impacts of the applicable fertilizer variants (see
table 2) on oilseed rape yield were little and insigniftc#lthough a tendency for
increasing yields with subsequent variants was observeddifferences did not
exceed 0,6 difia’. The highest average yield of 13,Hdt' was obtained with the
application of the 6th fertilizer variant (lime + compostsh)a The application of the
microbiological EM preparation did not result in significantfeténces in oilseed
rape yield, although average levels of 1/haftwere achieved. Higher values were
observed in all variants after EM had been applied.r€balts of Stankowski et al.,
studies (2009) indicate that while the addition of organéss to fertilizers resulted
in increased yields additional application of EM, on theeotand, did not lead to
any differences in yield but rather resulted in minor desge.

Table 2. Influence of fertilization (N) and applidaon of microbiological EM
preparations (E) on yield and pattern of yield cooments of oilseed rape

Feature Fertilizer Effective Microorganisms Average
variant without EM EM
1 10,7 11,3 11,0
2 11,2 11,9 11,5
: 1. 3 10,9 12,4 11,7
Yield [dtha] Z 115 12.7 2.1
5 12,1 13,3 12,7
6 13,0 14,0 13,5
Average 115 12,6 12,1
NIR ¢ gsfor: N-r.n.; E—r.n.; N X E —r.n.
1 34,0 38,0 36,0
2 42,0 38,0 40,0
3 40,0 36,0 38,0
Plants/ rf Z 34.0 36.0 35.0
5 40,0 36,0 38,0
6 38,0 40,0 39,0
Average 38,0 37,3 37,7
NIR g gsfor: N-r.n.; E—r.n.,; NXE —r.n.
1 21,4 21,3 21,3
2 21,1 24,0 22,5
. 3 22,1 21,1 21,6
No. of grains / pod 7 512 504 508
5 20,9 22,7 21,8
6 22,3 24,4 23,4
Average 21,5 22,3 21,9
NIR o osfor: N-r.n.; E—r.n.;NxE —r.n.
1 4,45 4,50 4,47
2 4,15 4,20 417
Mass of 3 4,30 458 4,44
1000 graingg] 4 4,59 4,53 4,56
5 4,40 4,60 4,50
6 4,50 4,67 4,58
Average 4,40 4,51 4,45
NIR o 0sfor: N-r.n.; E—r.n.;NxE —r.n.
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The use of organic fertilizers may have varied impagi&éing on the plant
species, namely stronger corn or weaker legumes (Szegtiwl., 2005). While
Gregorczyk (2001) points to varied impacts of ash onytbkl of various types of
oats, Berezin et al (2012) on the other hand indicatesnicémnt yield increase of
barley even at relatively low rates.

Plant population differed slightly under the influence of wasidertilizer
variants as well as applications of Effective Microorgars. The situation is similar
with respect to the number of grains /pod and mass060 frains. Likewise,
Gregorczyk (2001) reports that changes in the analysidomponents were both
small and insignificant in nature.

The chlorophyll content of oilseed rape leaves (table &3 wignificantly
varied relative to the fertilizer variant applied. Thelagpion of lime or ash did not
result in increased chlorophyll content in oilseed rapeds. Higher values of the
parameter were obtained with 3 variants namely, lime +@shpost + ash and lime
+ compost + ash. It was not, however, confirmed if adubticompost application
had any significant impact on improving the parametedisevas compared to variant
4, namely lime + ash. The application of EM had no impmactthe chlorophyll
content of oilseed rape leaves. The results of Stankowak(2009) indicate that the
application of organic fertilizer (sludge) led to increasktbrophyll content in the
first year of studies with no differences being confidmmethe second year. Likewise,
the impact of EM treatment was negligible. Maciorowski &kdtoszyk (2003),
however, did not note any impacts of organic fertilizationthe above-mentioned
feature in their studies.

Table 3. Influence of fertilization (N) and applidéon of microbiological EM preparation
(E) on chlorophyll content of plant leaves (SPAD)

Fertilizer variants |—Efective Microorganisms Average
without EM EM

1 49,2 46,5 47,8

2 48,5 45,5 47,0

3 46,5 45,6 46,1

4 51,2 49,1 50,1

5 51,2 49,8 50,5

6 48,8 53,2 51,0
Average 49,2 48,3 48,7

NIR g gsfor: N-4,72;: E—r.n.; Nx E—r.n.

Leaf Area Index (table 4) changed with the use of daftem of fertilizer
compounds although the reaction of the test plants vartes.application of lime,
ash or their mixtures did not have any significance erviiue of LAl in the case of
oilseed rape. The highest value noted was with thikcagipn of compost mixed with
ash and lime.

The use of waste products is expedient as it redueasettd for their storage.
Their efficiency, however, depends on several factoch sis chemical composition,
assimilability of ingredients, dosage, soil type and planécigs cultivated
(Piekarczyk, 2013, Stankowski et al., 2007). They mastwell comply with all
standard requirements permitting such materials to be insadriculture. Current
research results of various authors (Krzywy et al. 28&3ywy-Gawraiska, 2013,
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Meller and Bilenda, 2012) indicate that biomass ash, mposed sewage sludge
including their mixtures in the future could serve atusble materials for soil de-
acidification and improved fertility.

Table 4. Influence of fertilization (N) and applideon of Microbiological EM
preparations (E) on Leaf Area Index (LAI)

Fertilizer variants Effectwe Microorganisms Average
without EM EM

1 2,58 2,73 2,66

2 2,86 2,71 2,78

3 2,25 2,78 2,51

4 2,73 2,94 2,84

5 3,03 3,24 3,13

6 3,14 3,49 3,31
Average 2,76 2,98 2,87
NIR g osfor: N-0,176; E—-0,13; N x E — 0,249

Conclusions:

1. No significant impact of applied fertilizer varits on the yielding of spring
oilseed rape was confirmed.

2. There were no differences in the componenteifigiin the case of oilseed rape.

3. Chlorophyll content in leaves of oilseed rapesvi@und to be higher after the
application of lime and ash as well as in mixedargs with compost.

4. Leaf Area Index (LAI) for oilseed rape was highéth applications of mixed
variants with compost.

5. The application of EM had a slight positive imopan LAl in oilseed rape.
Effective Microorganisms did not influence chlorgfiftontent of leaves.
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oMacH, 30/ i KOMILJIeKCY MIKpPOOpraHi3MiB Ha MJIOAM Ta KOMIIOHEHTH IJIOAIB pi-

naxKy

[onpoBuii excriepumenT nposeaeHo y 2013p. y Jlaninos 6ins Yerki. Ilin uac exciepu-
MEHTY BpaxOBYBaIM Taki YMHHUKH: YMHHUK | noysirae y 6 BapianTax ynoOpenus rpyury (1 —
KOHTPOJIb, 2 —BanHo, 31/ra, 3 —301a 3 6iomacu, 1,51/ra, 4 —BanHo, 31/ra + 30ma 3 Giomacy,
1,51/ra, 5 —30ma 3 6iomacu, 1,51/ra + kommnocr, 201/ra, 6 —BanHo, 3 1/ra + 301a 3 6iomacu,
1,51/ra + xommoct, 201/ra), unnnuk II — npenapatn edexruBrux Mikpooprauizmis (EM).
3aBaHHA JOCHTIKEHHS MOJIATaIN Y BCTAHOBICHHI BIUTHBY 30JIH 3 6ioMacH 4epe3 HOpiBHAHHS
il aKTHBHOCTI i3 aKTUBHOCTSIMHU BartHa i Giomacw i3 npenaparaMy MikpoGiosoridHo edexTus-
HHX MIKpOOpPraHi3MiB Ha 3pasKd IUIOAIB, BPaxOBYIOUH ()i3i00Ti4Hi 0COOIMBOCTI BECHIHOTO
oJiiifHOrO pinaky. BeraHOBIIEHO He3HAYHMI BIUTUB Pi3HUX BapiaHTiB AOCITIDKEHHS Ha (opMy-
BaHHS IUIO/iB BECHSHOTO OfiifHOro pinaky. He BHsABIEHO BiIMiHHOCTEH y KOMIOHEHTAX ILIO-
niB pinaky. Bmict xyopoginy y mmcri oniffHoro pimaky OyB BHIIUM HicIs KOMOiHOBAaHOTO
3aCTOCYBaHHs BarlHa, 3074 i KomrocTy. injgekce ruiomi jsmcrka (LAI) omiiiHoro pimaky Oys
BUIIMM Y pa3i 3aCTOCYBaHHS BapiaHTa i3 KOMIOCTOM. 3acTocyBaHHS e()eKTHBHHX MiKpoopra-
HI3MIB ITOKa3aJI0 JIy)Ke He3HAYHUI BIUTUB HA iHJEKC TUIONII JIMCTKA OJNIHHOro piraky. 3acrocy-
BaHHS e(PEeKTUBHUX MIKpOOPraHi3MiB TaKOXK HE BUSIBUIIO BIUIMBY Ha BMICT XJI0poQiiy B Jmc-
TOBHX IUIACTHHAX.

Kniouosi cnosa: 3ona i3 Giomacu, 0IOKOMIIOCT, BarnHO, e()eKTUBHI MiKpOOpraHi3Mu,
oMK pinak, MiIo0au, KOMIOHEHTH TUIOMIB.

Xypw I'., Bawyykaa Y., 3ananoecka A., J/lesanooecka JI. Biusinne usBec-
TH, OMOMacehl U KOMIIJIEKCA MHUKPOOTrPAHU3MOB Ha MJIOAbI H KOMNOHEHTHI MJ10-

JIOB parnca
[onesoii onbiT npoBenieH B 2013r. B JlannHOB BO3jie Y CTKH. DKCIICPUMEHT YUUTHIBAI
crenyromue (axropsr: dakrop I 3akmouarcs B 6 BapuanTtax ymoOpenHuit moussl (1 — koH-
TpOJTh, 2 —U3BeCTh, 3T/ra, 3 —301a u3 OGromaccs, 1,51/ra, 4 —u3Bects, 31/ra + 3012 U3 OU-
omaccel, 1,51/ra, 5 —30ma u3 6uomaccsl, 1,51/ra + komnocr, 201/ra, 6 —usBects, 31/ra +
3o0mma u3 Ouomaccesl, 1,51/ra + kommocrt, 201/ra), paxrop II — npenapatst 3¢ (HeKTHBHBIX MUK-
poopranmmoB (EM). 3agaHue orbITa COCTOSIIO B ONPEICTICHNN BIMSHUS 307161 U3 GHOMAcCh
MPU CPABHEHHMH €€ aKTUBHOCTU C aKTHBHOCTBIO M3BECTH M OMOMACCHI € TIpenapaTaMmu MHKPO-
Guonorndecku 3 (PEKTHBHBIX MIKPOOPTaHU3MOB Ha 00Pa3IIbl MIIOI0B, YIUTHIBAS (DH3HOIOTH-
YecKHe 0COOCHHOCTH BECEHHET0 MACIUYHOrO parica. Y CTaHOBJICHO HE3HAYUTEIbHOE BIIMAHUC
pa3HBIX BapUAHTOB OMbITa Ha (JOPMUPOBAHUE TIOJOB BECEHHErO MacIuyHOro pamnca. He ot-
MEYCHO OTVIMYMII B KOMIIOHEHTaX IUI0A0B parica. CoaeprxaHue XJIopoduiuia B JIMCThSIX Mac-
JIMYHOTO parica ObUTO BBIIIE MOCITE KOMOMHUPOBAHHOTO TIPUMEHEHUS M3BECTH, 3016 U KOM-
nocra. Munekc miomanu aucra (LAI) Maciugroro parica 6buUT BbIIIE MTOC/IE TIPUMEHEHHS Ba-
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puanTa ¢ xomnoctoM. IIpumenenne 3¢(eKTUBHBIX MHKPOOPraHU3MOB MOKA3a/I0 OYEHb HE3-
HaAYMUTEIbHOE BIMSHME HA MHJCKC IUIONAAN JMCTa MaciuyHoro pamnca. [Ipumenenue s¢dex-
THBHBIX MUKPOOPTaHM3MOB TaKKe He M0Ka3aJlo BIMSHKS Ha COfiepyKaHue XIopodiLia B JIuc-
TOBBIX ITACTHHAX.
Kniouesvie cnosa: 30na n3 Guomacchbl, GMOKOMIIOCT, U3BECTh, I PeKTUBHBIE MUKPOOP-
TaHU3MBbI, MaCINYHBIH panc, mioabl, KOMOOHEHTHI IJI0JI0B.
|

YK 574.21 Ilpos. inoc. B.C. I'agpuxosa —
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CKPUHIHI BUJIIB KJIEHA (ACER) AIK TECT-OB'€KTIB

AJiS1 OUIHIOBAHHA CTYNNEHA 3ABPY JHEHHA
HABKOJIMIIHbOTO CEPEJOBHIIIA

Tocnimkeno wotupn Bumu poay Acer. A. platanoides, A. saccharinum, A. pseudoplata-

nusta A. campestreia npeaMeTr 3acTOCYBaHHS SIK TeCT-00'€KTIB JUIsl OL[IHIOBAHHS CTAHy HaB-
KOJIUIIHBOTO CEPEeIOBHINA y METanojicax 3a MOKa3HUKOM BEIMYMHU (UIYKTyI0uoi acuMerpil
JICTKOBUX IUTACTHHOK. Po3po6neHo cucTeMy mpomipiB MOpQoorivHuxX O3HaK JIHMCTKOBHX
TUIACTMHOK TS OCTiDKEHUX BHIIB. BH3HAueHO, 1110 BCi TOCITIDKeHI BUIM MOXKYTh OUTH BU-
KOPMCTaHi SIK BUM-1HAMKATOPH I1ij1 yac 3/ilicHeHHs GioiHAMKaLiitHUX 10ciiukeHb. Beranos-
NIeHo, o A. saccharinune HaiOiIbII Yy TIMBAM BHIOM JI0 TEXHOTEHHOTO HaBAHTAKEHHSI.

Kniouogi cnosa: daykryroua acumerpis, Acer, GioiHankaris.

Beryn. Vemimae 3actocyBaHHS MeTORy (PIYKTYrHOUOi acUMeTpii IS OIiHFO-
BaHHS CTYMNEHs 3a0pyJHEHHS HAaBKOJMIIHBOTO CEpeloBHINA MPOBEAECHO Ha OaraThbox
tBapuHHUX [1, 2 Ta pocnuHHUX TecT-06'ekTax [2-4]. JloBeAeHO NOUINBHICTh BUKO-
pUCTaHHs MOKa3HUKIB (IIyKTyrOu0i acuMeTpii B CHCTEMi €KOJIOTiYHOTO MOHITOPHHTY,
OCKIJIbKM 3arajlbHOBIIOMUM € 3pOCTaHHS aCUMETPUYHOCTI OinaTepaibHUX OCOOMH Y
pasi noripuieHHss yMOB 1X icHyBaHHs [5, 6. OnHOUacHe JAOCHTIKEHHS! KilbKOX BHUIIB
Ja€ 3MOTy CKJIAaCTH 3arajbHy KapTHHY IIOJO0 TEXHOTEHHOTO HAaBaHTaKEHHS Ha €KO-
CUCTEMH, TOMY aKTyaJllbHUM € TOIIYK Ta ampoOallis HOBMX BUiB-iHIuKaToOpiB. B
yMOBax ypOaHi30BaHUX TEPUTOPiii MEPCIIEKTUBHOIO € 0i0iHAMKALlis 32 BAKOPUCTaHHS
JIepeBHUX KyJbTyp. JlepeBa MOTIMHAIOTH CMOMYKHM 3 I'PYHTY 1 MOBITpS, BUCTYTAIOun
iHIIKaTopamMu iHTerpajbHOro 3a0pyaHeHHs. Kpim Toro, Hepyxomuii criocid ®uTTS Ta
LIOpivHe BiATBOPEHHS KPOHU J1a€ 3MOTY OLIHIOBATH HE JIMIIE KOPOTKOTpWBAMi, a i
MPOJIOHIOBaHi IIKOJOYMHHI BIUIMBU B MeKaX NMeBHOT Tepuropii. JlocTynHicTh, nomu-
PEeHICTb Ta pocToTa 30MpaHHs MaTtepiay poOUTh OiNbINICTh BUIB AEPEBHUX POCIHH
3pYYHHUM TeCT-00'€KTOM.

MeTtoro nociimkeHHs1 OyI0 BU3HAYCHHS IOUITBHOCTI BUKOPHWCTAHHS BUIIB
pony AcCer i OLiHKY €KOJIOTIYHOTO cTaHy ypOaHi30BaHOIO CepeloBUIIA 3a MOKa3HU-
Kam# (IIyKTYrOu0i acUMeTpii Ta BU3HAUSHHsI HalOIIbII Yy TIIMBOTO BHUIY-iHAMKATOPA.

Marepiaa Ta MeToau. 30ip JUCTOBUX MNIACTUHOK MPOBOIMIN B YEPBHI-JIMITHI
B Micme3pocTtaHHsX kiieHa B Kuesi: ypountie @eodanis, ypounme Jlnca 'opa, mapk
[Myma Boxnus, mapk Cupeuskuii ["aif, Byn. IBana Kynpi, np. Bo3s'ennanns. Sk mo-
IenbHi O00'€KTM BUKOpPHCTaHO 4YOoTMpH BuaM poxy Acer Acerplatanoided..,
Acer saccharinunh., Acer campestrk., Acer pseudoplatanus

YV KOXHOMY MicCLe3pOCTaHHI BUIAJAKOBIUM YMHOM Oyjio obpano 10 mepes. I3
KOXKHOro nepesa BiniopaHo 30muctkiB. st MopdomeTpii BUKOPHCTAHO HEMOIIKO-
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JUKEHI Ta MAJIOTIOMIKO/DKEH] JIMCTKOBI TUIAaCTUHKH. Byno po3pobieHo cucrteMy mpomi-
piB MOp(ONOriUHMX O3HAK JIMCTKOBUX MJIACTUHOK AJISl BCIX JOCHIKEeHUX BUAIB. [Tpo-
MipH JIMCTKOBOI MIIACTUHKH MPOBEAEHO 3a 5 mapameTpamu (37iBa Ta crpasa, BiIHOC-
HO LIEHTPaJbHOT KWIKK): 1 — KyT MiX NMPOKCUMAITLHOIO Ta IHUCTAIBHOK OGiuHUMHU
KWJIKaMU TIEPIIOTo MOPSAAKY; 2 —KyT MK LEHTPAIBHOIO Ta IPOKCUMAIILHOIO Oi4HOIO
JKHJIKOFO TIEPIIOTO MOPSIAKY; 3 —KYT MK LEHTPaJIbHOIO Ta AUCTABHOIO OIYHOO KHWII-
KOIO MEPLIOro MOpAAKY; 4 — NOBXKHMHA JUCTAILHOT OiYHOT KMJIKM MepLIOro MOPSIKY;
5 — noBk1HA NPOKCUMAaNbHOI Oi4HOT KUIIKK NepIIoro nopsaxky. Bumipu 3ailicHeHo 3
BUKOPUCTaHHAM nporpamHoro makety CorelDRAW12.BenmunHy ¢GiaykTyro4ol acu-
MeTpii BU3HAYCHO K JOOYTOK MOJBOEHOTO MOYJIS Pi3HUII MPOMIpiB 3J1iBa Ta CIipaBa
IO CyMU TIpOMipiB 3J1iBa Ta cripasa [7].

PesynbraTtn pociimxkennsi. [TokasHukM (uryKTyro4doi acuMeTpil JMCTOBHX
miactuHok A. platanoidesA. campestrea A. pseudoplatanusvinioBanucs B Mexax
6-8 %,a y A. Saccharinum- 7-10 % puc. 1). BctaHOBIeHO TOCTOBIpHY BiIMiHHICTh
3a tsrkpurepiem Croionenta (p=0,05)cepeanix 3HaueHb GIyKTYIHO40T acCUMeTpil Jvc-
TkiB A. platanoidesiicuespocranns "Byin. IBana Kynpi" Bix cepenHix 3HaueHb LBOTO
MOKa3HUKa Micte3poctansb "ypounie Jluca ['opa” Ta "mapk Cupenpkuii ["ait". Jlocto-
BipHMX BiZIMiHHOCTEel cepelHiX 3HaueHb BKAa3aHOro MOKa3HMKA B iHIIMX Micle3poc-
TAHHAX VTS BCiX JOCIiKCHUX BUIIB HE BUSBJICHO.

1y [J mapx Cupeupxuii rait ORI ] napk [lyma Boguus
101 B ypourme Jluca I'opa 101 EAByn. Isana Kynpi |
o}l B yporme deodanis 9 T
B mapk [yma Boaus
3% Bya. IBana Kyapi T 8
7 ss — 7]
i ] VIpES B
6 l 6
> A. plazanides > A. saccharinum
11 11
1ol [ Jmapk Cuperpxuii rait 10 Kypouurne Jlnca I'opa
0 [/]Byn. Isana Kyapi 0 Bypoumme ®eodanis
8 8
7 T T 7 I
Ea
5 5
A. pseudoplatanus A. campestre

Puc. 1.3nauenna nokasnuka gayxmyrouoi acumempii (%) piznux sudie Acer
6 micysax 6iobopy npod
3HaueHHs (UIyKTyHOUOi acHMeTpii JMCTKOBUX IUTacTHHOK A. platanoidesy
Micue3poctaHHAx "mapk Cupenbkuii ["aif", "ypounmie Jluca ['opa" Ta "ypounie Pe-
oanis" Ta TUCTKOBUX TJIACTHHOK A. campestre Micie3poctanHsax "ypouwuuie Jluca
T'opa" ta "ypounmie ®@eodaHnis" 1OCTOBIPHO HE BiAPi3HAIOTHCSA OAMH BiJ OJHOrO i Ma-
10Th OJM3bKi 3HaYeHHs. OTpUMaHi pe3yJbTaTH MOSICHIOEMO MOAIOHUMH €KOJIOTIUHU-
MU ymoBaMHu B "mapky Cupenpkuii ["aif”, "ypounmi Jluca I'opa" Ta "ypounii Pe-
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