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ANNOTATION

Degodiuk S.EAgrochemical and agroecological bases of reproduction of soil
fertility in farming systems of Polisayand Foressteppe of Ukrainel Qualifying
scientific work on the rights of manuscripts.

Thesis for the degree of Doctor of Agricultural Sciences, specialty 06.01.04
Agrochemistryi Nat i onal Scientific Centre ¢ln
Academy of Agrari an Sc 19eNatwreakScienfific Cehter a i
cl nstiSoutle Sfcarence and Agrochemistry Re
NAAS, Kharkiv, 2019.

At the present stage of society's formation and its reappraisaliaftips,
along with the traditional principles of farming and fertilizer systems, their adaptation
to new specific climatic conditions and market relations with the use of the latest
means of chemistry and biologization becomes extremely relevant.

The disertation presents theoretical substantiation and practical solution of
scientific problems related to the reproduction of soil fertility in different fertilizer
systems and a new methodological solution was found to the issues related to th
development D scientific bases of renewable agriculture and the creation of

multicomponent organimineral bioactive fertilizers (OMBF) .
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Scientific novelty of the obtained resultise: substantiation of agrochemical
and agroecological principles of lotgrm applicabn of traditional and new types of
organic and mineral fertilizers in field crop rotations of Polissya and Fsiegpe of
Ukraine, which ensure preservation of solil fertility and increase of productivity and
quality of agricultural crops; carrying out eomprehensive assessment of the
condition of agrocenoses at the systematic loading of moderate and high doses
livestock effluents of industrial pig farms; creation of scientific principles and models
of a renewable fertilizer system with the involvermenf local organic resources,
growth stimulators and minimal use of mineral fertilizers; determination of the
regularities of changes the physicochemical propertigsumus and nutrient indices
in different fertilizer systems and soil and climatic coiodi$; the development of
compositions and the creation of a new generation of multicomponent erganic
mineral bioative fertilizers with fertilizing reclamation, sorption and biotic
properties, obtained on the basis of bioconversion of organic mattdreforeeds of
modern agriculture; substantiation of economic and energy efficiency and expedienc
of application of optimal doses of organic and mineral, as well as organeral
bioactive fertilizers in field crop rotations of the Polissya and Fategbe zones.

It has been established that systematic application of organic and minera
fertilizers in 10field crop rotation during systematic research on the gray forest soil
of the Northern part of the Forestieppe provided for an extensive reproduction o
the potential fertility of the soil for organimineral, organic and renewable fertilizer
systems under conditions of systematic, during thgezd period moderate load of
mineral fertilizers (NsPsoKsg) on the background of 12 t of faryard cattle mamre
per 1 hectare of crop rotation, with the preservation balance of the amount of
absorbed bases and approaching the reaction of soil solution at the level close to tl
weakly acid (pH5.2-5.4), for a mineral fertilizer syste - to the average acid
(pH 4.84).

It was established that high loads of mineral fertilizergAMNoK13¢) lead to a
decrease in the amount of soil absorbed bases to 7.74 mg equivalents/100 g of so

whereas for moderate doses and the use oprbgucts of crop production
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(N4oPs0Ks; + by-products + 6 t/ha manure of cattle}his figure was 9.42 foan
organic fertilizer system (24ha for manurej 10.15 mg equivalents/100 g of soil.

During the 56year study period, the best conditions for the accumulation of
total humus in the able layer were at the organic fertilizer system (24 t/ha of cattle
manure), where its content reached 1.88%, which was 28% higher than the origine
content and 22% content for the mineral fertilizer systein 1,54% For the
application of moderate doses fertilizers in renewable andorganiecmineral
fertilizer systems, the content of humus increasetl65% and 1.77% or respectively
by 14 and 22% relative to the initial levell.45%. Instead, the fertilizer mineral
fertilizer system with increased {#¥Ps0K102) dose of mineral fertilizers made lower
1.40%.

At the same time for the optimum fertilization the fulvathuamate process of
humus formation was determined, and for the mineral fertilizer systbomate
fulvative, which also influenced the mitional regime of gray forest soil: the content
of total nitrogen in its arable {20 cm) layerat mineral fertilizer system increased by
30%, and with the involvement of organic fertilizers and moderate doses of NPK up
to 50%. For five rotations of ifields crop rotation, the content of hydrolysed
nitrogen decreased, compared with its Ist rotation for the mineral fertilizer system
by 21%, for organiemineral moderate (§PsoKes + 12 t of manure - by 14%,
increased (BbPsoK 102+ 12 t of manurgby 16% renewablgN4oP30Ks:+6 t of manure
+ by prodwets) i 12% and organid24 t of manure)- by 6%, that proved the
differentiation of the nitrogenous soil fund for different fertilizer systems.

The content of total phosphorus in the control without ferttiZer Ist rotation
of the field crop rotation was 620 mg/kg with an increase ofl1% for the
application of increasing amounts of phosphorus in organic and mineral fertilizers.
Compared with the first rotation in the fifth its content increased, acgptdirthe
organemineral system of fertilization for the dose of; Py 10%, for the dose
Pso - by 37%, Bo-by 71%. It was determined that for moderate loads of fertilizer
doses, the content of wateoluble phosphorus at V rotation compared to the first

increased 4 times, and at high{iRs0K136) - 14 times.
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The maintenance in soil of mobile phosphorus during | rotation remained low
an average of 55 mg.®s per 1 kg of sail, in the following 4IV rotation - at an
average level 91-93 mg/kg, and th&/ rotation corresponded to a high content of
198 mg/kg. The highest accumulation of mobile phosphorus is determined by the
recoverable (203 mg/kg) and orgamnnineral fertilizer system with an increase in the
content of POs to 298 mg KOs per 1 kg of soil

Taking into account the high absorption capacity of potassium by crystalline
lattice minerals, the content of nexchangeable potassium, in comparison with-non
fertilized control, increased by 18% on average for 50 years, mobile and water
soluble forms almost doubled. Compared to the Ist rotation of the field crop rotation
for moderate and high loads of fertilizers, its content reached the average provisiol
(94-104 mg per 1 kgdpf the Il rotation and remained the same until the end of the V
rotation. The stabilization role of the bgroduct of crop production was determined
in the accumulation aiobile potassium, which was traditionally found in the grain
beet crop rotation to be minimal.

For extensive crop rotation on gray forest soil without fegiliapplication
(control) average yield was determined at the level of | rotati®79 t/ha. For the
optimal organiemineral fertilizer system (§dPsoKes + 12 tons manure per 1 hectare
of crop rotation), the average increase for each rotation, compartbeé previous,
was about 4%. At the end of the V rotation of the field crop rotation, the highest
productivity was obtained at the optimal orgamimeral fertilizer system 6.2 t/ha
with payback unit of NPK 7,5 kg per kg of fertilizers, at renewaldlg t/ha (taking
into account the effect of plant growth regulatofs1 t/ha) with the NPK payback
9.4 kg/kg, while at the mineral fertilizer system it was 5.9 kg of grain units per 1 kg
of fertilizer.

The renewablefertilizer system was determined asetmost promising,
agronomeally and economically feasiblewith the maximum involvement of
renewable organic resources and the minimumneral fertilizers with conduction

of foliar fertilizers by plant growth regulators.
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It is determined that product$ biological processing of livestock effluent and
liquid manure of pigfarme are most effective on spddzolic sandy soils and
chernozems typical for their application in field grootation in moderate doses,
50-100 kg/ha for grain crops, and for tdlerops 156800 kg/ha of total nitrogen in
them. It was established that liquid drains intensively influence the degradation of
physicatchemical indices of soil fertility of Polissya and Forst&ppe, reducing the
amount of absorbed bases by 1.5 timepadzolic soils, and on chernozems typical
the transition of the neutral reaction of the soil solution to the weak acid was
determined (pkci - from 6.7 to 5.6). The content of total humus on-podzolic
soils for applicatiorof moderate doses of biologicprocessing products was 1.17%,
while for high loads it decreased by 14% compared with them, on chernozem for
doses of liquid manure Hh - by 6% for values of hydrolytic acidity
2.77 mg equiv/100 g of sail.

It has been determined that for 25 yearstesyatic use of products of
biological processing of effluents of pig farms significantly influenced the phosphate
regime, first of all- soddy podzolic soils, where the content of mobile phosphorus
reached 1156 mg/kg for application of solid fractionsased Nxop400 in COMparison
with control (without fertilizers) 235 mg/kg. Accordingly, in these variants there
was an increase in 240 times in relation to control (1.2 million/g soil) of the
phosphate mobilizative microbial flora, in18 times thenumber of denitrifying
bacteria in relation to control (12 thousand/g soil), in complete absence of
Azotobacter. The ecological and agronomic expediency of the use of biological
processing products with the 4pyoducts of plant growing and siderates hasnbe
established, which promoted to the reduction of environmental pollution and
increased the efficiency of the unit of imported organic solid and liquid waste of used
complexes by 2 times compared with their high load. Excessive application of
sewage ath products of their processin®oco00 Significantly affected the nitrate
contamination of surface and subsoil waters with an excess of the MAC in the area

of activity of the average pig stock in 4 times, and the lange.0-18 times with high
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phosplorization of land in conditions of production and chemical contamination of
surface and groundwater.

An important direction in agrochemical science is the polycomponent ofganic
mineral bioactive fertilizers (ekobiom), made by the author on an organic ddasis
lake sapropel, or brown coal, as well as bird droppings and manure of cattle witr
various organic and mineral fillers. Due to the reclamation and biotic properties of
OMBF, they are highly effective at the doses €8 #/hai in the main fertilization,

50% less than at local application and-0.2 t/hai’ in the row at sowing.

According to the indicators of economic efficiency, it is determined that a more
rational fertilizer system on the gray forest soil is renewable, where the highest profit
was obtmed- 9.1 thousand UAH, while the cost of production was 15% lower and
the profitability level was 26% higher compared to the optimal orgamioeral
fertilizer system. The highest energy efficiency indicators were obtained for organic
(24 t/ha of arabléand), and a renewable fertilizer system, where they were 7.8 and
5.9, respectively, whereas for orgamineral and increasing doses of mineral
fertilizers, Kee was within 4:3.8 units.

The application of livestock effluents and products of their psiogsis
environmentally and economically expedient only if they are used in moderaté doses
N1oos00- The highest level of profitability (15060%) was obtained by usimg rows
OMBF at a rate of 0-0.3 t/ha, which offers broad prospects for saving-waste
technologies in livestock production, including organic production technologies. It is
economically and environmentally expedient to use fertilizer systems that involve the
introduction of agrochemicals in moderate doses.

The practical value of the salts is to conduct lonterm field research and
agroecological monitoring in zones of Polissya and Fesésppe, which will
improve and develop modern fertilizer systems for farms of different specializations,
create compositions of a new generationoojanicmineral bioactive fertilizers,
determine the place in fertilizer systems of local organic resources and technologie:

related to the use of biologic preparations and growth promoters.
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Implementation of scienid developments during 20aD17at fams of Kyiv,
Zhytomyr, Cherkassy and Poltava regions has been confirmed by the Department c
Agriculture and Technical Policy of the Agroindustrial Complex of the Ministry of
Agrarian Policy and Food of Ukraine on an area of over 5.6 thousand hexgades
October 31, 2017

Scientific developments on implementation of the system of application of
liquid manure of the pig complex for 20000 heads with the maximum involvement of
by-products of crop production during 202015 was carried out at the
Agroindustial Complex "Nastashka" of Rokitnyansky district of the Kyiv region on a
total area of 2,6housanchectaregimplementation Act of December 07, 2015).

wn the LLC "Mriya" of Volodarsky di
typical in 20112015 thefertilizer system was introduced based on the principle of
renewable agriculture with the maximum use of local organic resources (litter cattle
manure, crushed straw of winter and spring cereals, corn stalks) and the minimum us
of mineral fertilizers in ombination with biological preparations and growth
stimulators of plants with a total area of 3@usandhectaregImplementation Act
of November 19, 2015).

Scientific positions and development of dissertation work are highlighted in the
methodical recommendations: "Management of surface runoff of agricultural
territories and improvement of monitoring systems in small river basins"(2863),
well as in the scientific and practical recommendation: "Scientific and practical
recommendations on the effectiv@mbination of microbial preparations with
mineral fertilizers in the technologies of winter wheat cultivation" (2011), and the
recommendations "Rational application of orgamiceral bioactive fertilizers in
agriculture" (2013) and "Culture of Sederati@cientific fundamentals of effective
application of green fertilizers in farms of different forms of ownership” (2013)
"Application of byproducts and siderates in renewable agriculture in Ukraine"
(2014).
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Technologies have been developed and three Dexlai ve tcat en
invention have been obtained for the creation of various compositions of erganic
mineral bioactive fertilizers, as well as biologically active components (biota).

Key words: agrochemical and ag#cological measures, bioconversionil s
fertility reproduction, economic and energy efficiency, orgamoeral bioactive
fertilizers, traditional and alternative fertilizer systems, productivegvironment

protection
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B dz BBz Isj B j cOlskzigy # Sa{(1lB®Y wdzdPBAOsc.
Blzo n"tdzscHdzdds, MmjtcjHAs SHESB S (+10B %3y jstif @is
BOdzd Ldzdeatseod?2 ROtOSIjtc * MCdZOHOdd 12
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My j Sslsdzgd dsd *° f sMmizh dzd o d didi, tc tHAtdAEEH EAfiis dz s &
["Ists 1995 . Bbkdks MfjSslsddd, MjtejHd
dzdf dzw , M tof dzv T fFRABH O O HOKL2AMI]) 3O dz{+8PiI H s
+31)% L O fjte" sH HBMd Hyjda . T dded L N¢
o ddzv c OdgdzV( 1POfy* ots .0, 1993 t.) . vted o OdzO
z Is tc d d30 dzdz" o dMmtsC dn Isj &3 j cOlskzte 9 d¢C dzd € (
f "  HeStew dzgdzgv dzd s w L jtedetse dn CodzsmMse d
ftedLotsHddEZt E 6MlsOdds ° Ckdz skted Hst® W
COyodz » (1991, 1992, 1994, 1995 tets. ) .
n 9 BtetsB, tetsL Mjdzj dgdzv h €  Hdzd €' o, LOBlzte"' W
ftedLotsHJdE HB Ldzdyddedey JWJSIsdodatsils’
fs¢' toh j dzdg" OV S sfls' L j todz

]l sEtsHdE EiGODG) BEHGEzY j dzgj i3 L o sdzisy j dzadz
6 X d BB By dzO " Hdz Misd H S My edwvl
' d M CsEMfsHOEM' Sdr Ckd skte LO 1996
C'dz2 €' Mmis+ s OH ' o dz0OB dzd 3y OdzO ', H & oyl jo 4
sj B j cOlskzte d2O 16% § jtcjodhkzoOdzO Mmjtcj H
9jGjlsOy 2ded?2 fjte" sH 1998 t., SCtdzd ¢ dz
O MO Isj B jtcOlskzte BzdzO dzO 23 % odh st o
Fd3sso dzOB dzd 3. Qo fifw' di! 9€9 9 Isp! sSfOH" 9 LO 9jG6]
MO Isj i3 jtcOkte fjtejodhzoOdzO dzO 21 % .
1997 t. dBsydzO0 9299003 0d fjtojLotdsyjdd ds,
9 Hftseo HO' MjtjHM @Bz ' 9o dz* .

dbCIsdodzO o j djrlsOyZ dz! Istizited dz 1996  to. tc
Odes BOdz! dets o Mt % 5 jffFlePlsktcdstc@a @z0) o d
SfOH' &8 o' H destedzd, O o dOmMskzfd 3 d M«
fjtejodh jdedgv 5z Isj B j eOskztcdetse s 1B ) Bz d&BO?

1 O9 § Mdz 1997 tc . OCIsdodz® 9©j6jlsOy’
L f sYO&OM: bk LodyuoO2d MbetsSd. s° d ¢
Hts dsted3sd L OGS KOdz Gz gstho dz'i o ° H fztf § dzh dzs  (
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(+30,8f4 L O dzstddzdof v 1 g dz' MC zOdzd ! Jj € Miste
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LoOy O yd dO t' L ¢j Ldadyjdegdzy €' dz CtsMmls’
JUs Hzw IstcOQodz" MlsOdetsbld,d&s ‘0, 18,, 0 Gy}jldcdpay? d
fjto' sH Bke MmMtdwilsdzdodds HdzvW twsLoadlkSkEk
' HL dgOyOQoefmw jCMmistcj d3Odz! ded di3d § tsc tsH dzd s &
MisOdetso PO ( ©1 Hzs8)gd (C+ 102 ,C1)Mls' & OH' o
ded » yts¥ dztstc dzdff 9 dzt® St tHaj dz@lgd dzts ! dzO tetsL 9 dIs§
ykCtesoadn. 10ks® Mk! k& yjteod dzOfMmlsOdzd
ftso' IstcWw Buzde@ "ds ,7,B ¢ dz' ¢ Mls! GYHOH' &8 Lk
MjtjHdy sz L O 9 jcjlsOoy’ 2ped?2 HffjCe toH Bzl
dzdy yts¥, O Isj B jtcOlskzte® dz2O 21 % odh ts¥ o
JSMistcj 3Oz dzgd m EZddtseoa Of My tsMmisjtc’ ¢ Odzd MlsO
' dz ! CsesmMf sHOWM! CSdrn Skdz sk kE fdz soc

s O0Cdd3 yd dats d3y dzdi20 pd S @i ofn f Hedfw Is dzds L ©  Is
odqwvedemw ddhj tHdd t6' ¢ (1996), {thmizh d
1999 iad "OodRsets kdifk fsesHd (1997, 200

] SGSH dg Zz d3s® a5 2oL ldzOay O dzd ! dzj tc' o dz
s B j cOlsktcdzse s toj ) dEidr wdsts dztsdgsissdzdH, 5 WBLO G
L dzd ¥ 4 dzdzv , sO¢ * 9 B¢ ' Hodh jdzdzw L'O [
GZOH &3 todztsGts L otsdztsy j dzdzw i20 (@ B)' damp . flg L iz
Isj B3 j cOlszteded 3 toj y dddsds Blzdzd BdzL * €3
9 J o] Moo Isd@ ‘ Isj § dz' h d d&3q, dz' ¥y L odyo?2 dat
Isj &3 jtcOlskzted %' lPdWwHBp@®piw ( 85)d3j Y Or  dz
SfOH' @8 LO M  dedz' 2 MjLBdz Csdzdo OdzOMmw 9 '
(132 dd3), Gtetslsi o tsdedy @X e 'Oda'Odzdo ‘day dstS fig dists
Bdzd f' dedz' §jte" sHd 2001 te. ° 2004 p.
destedsd (lsOBdz. 2. 10) .
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v OB dzd yw

2

iz d3d OCs do dadtE € d6 J d

BjlsjsMsOdy200p) [is. ¢ v

[ fw t ¢ b jtoj i
2001 | 2002 | 2003 | 2004 | 2005 |BOCOLH
b0 OCIkdoddn Isj B jtcOlskt o
Vv 108 251 110 108 130 108
V 469 494 581 453, 486 453
Vi 545 552 541 545 518 545
VIl 579 718 636 579 639 598
VI 564 605 565 564 601 581
IX 417 419 385 418 490 417
X 106 100 103 106 135 106
4 zd3@ 2786 3169 2931 2768 2989 2808
dtzdO0O B OH' 8, 3R
v 45 20 6 6 68 49
V 54 65 49 53 59 53
VI 96 190 26 7 112 73
VIl 6 14 61 113 29 85
VI 6 102 91 130 87 68
w M 52 77 53 79 7 47
X 8 10 83 16 25 35
4 zdz@ 267 478 369 404 367 410
[MsBdzdot dzjMftedwisdzdo g, W& Hdw fs5f'
fjtejLdd3 o dz 2003 otgf'ow 12 0WREZGts™ HJSCOH o
W HjSOHd ddhmssfOHO ObdsmY jtd Yisdlsd
mddeq - . L tjLEd sOIs’ LOf OMmMd fHtosHkzCIsde
LB dzt hdz2pfig: dpls' &8 w HJCOHd dRIMisdgdg.OH O
Vb Y kB, fSetHd bdsed Mjd 20
Gimftedvisdzde ddBd H&Y ©LdBdE S Fd skt 'S
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M eBd, "t ko' 2hdzd o Lddz E WOLOR MAoGH
[dzv sOCdr M 9" 9 hECsHBYddzdzd dz W OC sstcts
hts sBEd@seo ddzs L dady J dedew Isj BY J tc Gl)z GBI ™. t6 Iz «
[ dzv  to=lediez "ficsm" 9" 8 fhjdzedy' BLdBS L O ¢t
o dd3j toL Odadz? totsfdzd dz B Iz dz88) 1dedNay s ¢ 3 0 .-1BiIs) O dit
(18 (31.01)
gl 2¢d2 fjtejrn"H Isj B3y ,cOistktcijo s lstcw
oJMdew dese 5 tojo] 2O I sStetsy'd, ©° HBERZOMW & | | |
Hdz' 9 ' Ldg hj] LoadyO22 dztscts.
djtojHd & MYydzO Isj B jtcOlskztcO® 59 Iste
(-02Pu f totslldfu( BstesL z L O dtsttdktss . [ OH' & o
M dzOdzO 27 ,% dgsawvOedes 7 ddzstcdsd (37 B3d3) . k
ftso' IsteW wyjotbjHB 25 Mw 14 Co ' Isdav, h s B Iz dzts
JWjClsdodedrn Isj dff5)fac Olg & kO Q[ Mogzd " b j B H 1 &Y
sj B j cOlsztcO fifis Odzaict) OO E 8 4 B BARO alzdh udsts to d
10 sqd  ofhdds Isj &3 J 6OIskztcOi (2kp ' dador ytmsd W
destcdzd. [JHOH' @8 L O Co ' Isjdzi18dHOdgtly OdzOy dzt
Il dMmdvded?2 fjte" sH 9©jcjlsOy'’ oM to ts
Isj f dzts¥ f t5G tSH t58ts dets GHSR i COip@ dglel, oC to* d3 2 0 0 3
vtcOo j dz 2 y° tesCd Bk Ijfdzhdd L O
fsEsHO. [fOH"© oadfOHOds wW¢ dj dzh j datsted3c
Yy j oo j dz Blzo o shdseodsdkiz Isjfdadd 9
sj B j cOlsztcOBg s B detftcBIJdzd vs o H 1,76
2003 . ', BMeBd&dets, 2004 . L HEXYJ (1
MsOdzsodo 0, 48 ° 0, 13. kO BIOH" 9 L O
o' H desteddd E 2003 t. ° dzdfh jz BORBH OBt o
J df § dz Blzo M jSCtslsdedds L dzj o' o dzts d3' to ¢
B MwydzO Isj B j cOlskztce® ffso  IstcW BEA&ZO odh st
detstctgef 2001 ° 2004 pp. LV dO2Ijfd ' HA
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(+33)1 (354 . wbkdgOotsflZ® Isjtedlstste’ ™ sd’  oh dded L
OBt 7% destced3dd & 2001 t. HB 113 Bz OBt 1

v MmJjtef dg f g Tty oCyHAsod@zOf 56 tsH O, hts MYy
OCIsdodedrn Isj 3 j tOIskts. 4J ey HdY d3 Mmw ydzO
L @ sH d dzOfy! 9 di3j Y OR ‘ddztBtdagifO B sdz0 L O+ 1dk
(+18,0) i (+19,8fu . J Is j f dz' yomd HBBd d&BOS Md d3(
Hsfw ¢ Ode@+34 - 309 1R tsdzts H dz+14N OHisfe .H SB[ di3O i C
B Mwy! BEdZO BdzdL ' Wt ' HiAs hdgts tc di3q OO Bsy toH] jshs
MisOdzets o-f 820 &FH-1QH®, 8F tc° &3 2001 p. , € dzd
6 B3 ST OH' &9 OBt 9% HB datstcd3d.

1 5G¢ tsH dz' Zdgs®ld0 200 dzsdsz B kzdzd M ted
o dtesh 2o Odzdz™ ' dz ! C s M sHPdMdzd] = € &zt
o' Hf s9 ' HOdz dz f j to' tdoHsdn dafitelndsdzO diZ2d  tel2®L o jqWs,
HtsBtod o . ljejlsOy' 2ded?2 it sH 2007 to.
Co'Isdz ' IkteOoadz . v 2008 . €' dz ' fls!
2,5 tOLd datstb™Rf, 9 9H y' dzsd3dz 6" Htetsls j tod3' ydz
Co' kigddf'j dz Ctsdzd o O M2y, 1D . d3jrxsAFd Is1, Aasmizh c

9 jcjlkoy 2dzd?2 fjte' sH 2009 to., GWcddihlj ds
Gstedd, O S'd §' fMls! SfOH' L Ok O dd ¥ iEts:
CjW' y' ‘ds MmsOdksods 0,62. [MeBddet

fjtejodh jdzdzv dz Isj 3 | SOk @®JdL §f b s midzO B
Istc ©9o dz ¢ dz € MmiIs! SfOH" 9 daj HJtjodhddzcC
dstcdzd. 1 sfpPr O bbtodwOdiskzfd 3 & mMwy" . 1]
2010 to. By dz0 o Hdzgj Misd HEts L hOdesegts Is
Isj 3 J eOlskzted o g tEH Hy ) BDOo ‘Sls @ &) Mis! f OH
MjtejHdy sd3sz MlsOdeso  dzO 65 Bd3, 0 hes H &t )
CsiW' ' y" '"dzs MmMlsOdztcoade 1,62 L O ©0O-LkdtsSC

fiJtecjodhddzd 100 &z (soGBd. 2. 11).

[y ], LO ' wilksdte' yyv ocRBsy 20 99 Oy Olsd,
fsmMhdzdeodds * 1 t' ¢ "L L3 hOdddz Isdif sdz



v OB dzd yw

2

[fdztso dz Bjlsjstetsdztse ydz §5SOLdzdCd L O H I telg.ls j tsfls
1 s5C0OL dgd € . — O] Q]Ols
s L 1 9" Isj
I Il [l v \% VI VI VI IX X XI XIl fjtef
djtcjHd BOGOILBt' ydzO

djtciHdy Isj 3fjtc@skzty -56 -4,1 0,7 8,7 15,0 18,2 19,3 18,8 13,9 8,3 2,1 -2,3 7,8 16,0

s'dzr €' Mmls! s OH" 9, 42 41 46 49 59 77 80 73 49 48 49 46 659 68

] " HdzEdzO o sdzse ' Mls! 58 62 65 65 63 69 75

JuUs 2,0 1,3 1,4 1,3 15
2006 fto.

djtciHdy Isjk3fjtc@skzt -74 -5,8 0,5 8,7 15,1 18,0 19,3 18,8 14,0 8,3 2,1 -2,3 7,4 16,0

s'dzr €' Mmls! s OH" 9, 17 33 63 30 130 120 69 51 37 38 24 11 623 80

] " HdzEdzO o sdzse ' Mls! 66 63 72 64 75 76 83

JuUs 1,4 2,9 2,2 1,2 1,92
2007 to.

2,0 -4,4 6,3 9,0 18,3 20,4 21,3 21,5 14,8 9,5 0,6 -0,8 9,9 16,3

s'dzr €' Mmls! s OH" 9, 47 61 15 9,5 49 85 111 97 31 22 87 21 636 70

]l " HdzsdzO o sdzse ' Mis! 52 57 64 67 67 72 76

JuUs 0,9 0,9 1,4 1,7 1,22
2008 fto.

djtciHd Isjk3fjte@skztg -3,2 0,7 4,6 10,7 14,2 19,0 20,8 21,7 13,5 10,8 3,5 -0,5 9,7 17,3

s'dzr €' Mmls! s OH" 9, 34 14 36 123 38 101 84 27 151 18 42 77 745 75

]l " HdzEMdzO o sdzse ' Mis! 73 65 63 67 59 78 81

LUS 43 0,9 1,8 1,3 2,1
2009 fto.

djtcjHd Isj k3fjte@skztg -35 -1,8 2,2 11,1 15,0 20,5 21,7 18,9 17,9 9,1 4.7 -3,2 9,4 17,4

s'dzr €' Mmls! s OH" 9, 35 45 55 2 36 63 37 18 16 27 31 88 453 31

]l " HdesMdzO o tsdzse ' Mis! 41 61 64 65 62 48 60

JUS 0,1 0,8 1,0 0,6 0,62
2010 to.

djtcjHd Isj k3fjte@skztg -89 -3,0 1,2 10,3 17,3 22,0 245 24,8 14,9 6,3 8,2 -1,5 9,7 19,8

s'dzr €' Mmls! s OH" 9, 54 63 20 41 55 102 104 24 80 35 72 35 685 65

]l " HdetMdzO o sdzse ' Mis! 60 65 61 64

] US 2,6 1,0 1,5 1,4 1,62

0T
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sO0Cdds yddesdz, 0OdzOdz313 fets€ t§H dpdiAs Misdgteg X |
fsCOLOBs, hts Is'"dz2 €d 36% fsetsHdegdr EZdRse o
HdzW tetsLeodlsSCkz M dz M C seshi SOtk jdiz® dk dzdf iz
36% 1T f sk dzd o Jidgfj te jlL3Ys dzts ) j dz' f 5 & s Hytzh O dztsd
ffz. 10 My o OHOdzdz? JISOf " 9 wsLodIlsCk L

LB hOdesets Isdflz Bkzdzd MftcdwWilsdzd o d d3d H dzv

1 OHs9 ' dz' dzg Edissod Hdzv Wistodskzo Odadz? [zt
Ckzdz skzte, hs L Odzjydls! dzted 8 >p s digisdzdz™ * tc tff
MS ZOHOIdMY k fjtjLotdyjd d& kO ' d& I
By kls: My  of Ofisd HdY StjdBdr §Edcsh
J ¢ Mistej &DAL36H |

ddz" H LOLdOyYydld, hits L O o' Hdatso dz¥ © Odzd
fiocsHEZCIS' o B' sCtsdgo j o' ° Stce Odz' ydzd - it
flsOR' adzdylso © o | C fMls tdgtakl®d dz figlls O Bdz' dis Q kze¥ " yHS' G
fsdkkoweh iz dzj cOlIsdodzd?2 of dzde L sodz N dz s
tc 5 f) dzd dz.

ldmdeseo € d HB totsL H' dzkz 2

1. [ jltsHBdse' yYdtss Mhmdatse s dzgOh d- HEsM
ftcdtesH BL dz09o Milse O, OGttsdzsd3’ Kdeadzd 2 OGIs) &
JSMyjteddsi dels Odz ded?2 ° HtcOotsoad?2 diBilstsHd Is

tej stetsmt j SIsdoadegdr HBMdz HY j dz 9 kdise C
Btsdz' Iststcd dz@ ' o htsHis of dzdekz L OMBB' 9 n
fslsjdzy’ 2 dets’ tosH OGisglOdz daslz dzlsz IsO MisOdz dz
mMjtejHtsoadh O.

22 10 33 tts¢d MisMmMlsjtcjyjd (L 1977
fjte' sHd Bkdd Mftedwlsdzdoddid HEv tshisk
Ckdz skzic) C Bldtdy dz3Odz' ded B sz h, @afeF §f BB Po. o ts dzts )
nsdztsH dz' .
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tdrrwf 3
oLt dmwfwyr ¢ Mmoot dsuvrtReUVRSO [ ourt wdf wl
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Jwlsf1drteuwy

v ftesyjm’ 9d¢ sdzOdzdzy dzOh t5° tcsB tsils (
d My jtelsdL 2 t©° L dzts &30 dz' digjdifCGrdz! Had & O ddsOUsgdics’ O
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MdMmilsj 30OR BEHtBt] dzdzv Octetsj S sMmMdMmilsjdz ' bk ¢

10 o' HM dakz 9" H f st jtoj Hdz = Zw e dzj dz
St Odztcjylgsd ddzd o Htotsyj MOr CiRf tsMmislkzo Odzd
hIslz ydzd ‘ ftcd tctsH dzd n Zdksse O . &OEkSCtse
cB ' BCBBdzo jtei' W e. g dzso s T ¢c&®lsizo)] tofip'LWdaO Yy @ ‘c
cf jtoj s tstcj dadav €, cfdSisde. Uste dzed®® dizf{? o wlgir iy
L d3' dzlz 9" 2 CcotsEts odtse dzd ylse O BJL
¢cB' BCtdzo jtef' we dzOB Iz o B' dz h hJiesC e ts

9" HdesmdlIls! Mw wW¢ HEts tSiceOdz Yydes’ , OC * HE

dEteOtedz®O dOEZCO odL dzOyO‘ded BB ' B HRISHE
ftosdyd Mdzts o j "h fittjttsBdzj dzgdgv B tsdzSG ' ydz
St Odz ydzedn HsBtedo, B' 5G 0808150 | df t
fso' Hi®RMEAPGzdz" @B " [SCtsdzo j e’ We odL dzZOyoO"' Is+ |
steOdzMY steBOY' ® odMmsStsdsdj Ckdvicddn okcd
(R Ctst® HBOCL®R Yjlsokd) . 1 5Ctsdzo j ey W

LH' 2fjdzs “ s Mwe QL ddk] €O B, 5B Soddzzetso o C
sCdMmdzj dgdz? di3j IsOdzz, O 1OC Y Hzv o ddzkzyj dz
[371, 389

L L' WL Sk L g0 OsEdydp Jstg g'dy’ edzlziz dz' o j te fn
9 do Odzts ! mMdzse s tsdzlz yj dzdav , hts ' Hdalz
CjSBdsd’ YdO 1F tsdzorjSiadpbtwed ype® Stsdzo jtef' w
B' sdztsg ' ydzes ydiPes v St HseGda] 2’ kldd L Oy
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tedLdSlz JSBdse ydsets histcOW z9o Odzdz" . CAJ T
fjtojlsotej dzgdg? f tsdz' MOn OAEH . 9 1 zts Wsdias jutddiz” v
s stedlg H8 OYQ'te ttsSL ¢ dz¥ H Isj ed3tH d dzOd3" € d
g ydedr 6 j OCyYy' 2 kE bjrdsdksec' wa fjtj ot
okeg' dz des’ CdMmdzslsd, OBt okcdzj SdMmMdzsets ¢
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ftesdzed CO° ° 9o MmMkd3 Mde' 6 Qjdaizy§ Is teOdzdecfi~ s jisté
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1 024 sh dtej dz' M d Bq ‘ B tslsd, h s fr
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[ JsOdzt des o doeoyjdes fdlsOdedz? B ' t5C sdzo j tof
SO BHjtey Odgdz" HBE&lc,d o0 ddOOSC By SHdas®sdzd j e’
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9 Hna®3 o |

stcdeo Odzd?2 yoOfm E mm Mmis. zOB " t6 OCGtetsr
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B Ctotsj dzj Bd deglsd IsO twH " dzh dr. [ S sdets A3’ Y
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Hts MG dzOHE ' deN19429F Lz PO tsd y! sets B €
Clizf sfyls A sy ls @zz@ Ols d )+ we ftetsd3 ydzd?2 ©MiIsO
ftosHEC Is i3 iy clo@edis mi@fSRlsd o dzed» HtsBtde ([f 171)

tdLkzdz sOIsd dzOh dr HBMdZ HYy jda 9©C0OL k¥ |
BEzw'Cdn Stec Odz’ ydzd ' HaBBH' " 9 z ¢ dzOH '
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fesHESId B' Sdsc' ydts'  fjte] totssCwdY kg ©ihd
ROHdd" Ssod?2 OSkdodd?2 dzdz, GMOHd ojtlkd
flsOh ddzd?2 (fd H 1§ tctsdd nzodseddzd § s @5jaWMO s
f  Hisd&S so d2; ¢ todicksE s cdd o d&dddy J dfzy ©j n

MOoftesy j & ©Ljodid nHOf oy ks ' &l d
Yotedse s dBseY; Bktj obkd' ddv Ssf Odj d
fesHES Yy v Ghhtdbkddysaddhds ' widi ¢bkd

cstesanzd Yyt © B lzfcw @) ¢ BijCtucis ¢f wfodgoh Uy J teB t2dZDdz0
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[ Ctc] dits B Clolztf 58 9 de yodzd OGtetsdzs d3’
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1 O sMmdztso SH J to) Odzd n -~ Ot OC K] W] ig1© dz
CeodRRf sdzj dzls' & tetsLtesB Y dzd S tSBYtsSLdy” = - 1
3" dzj tOdzt dzd m Mik-d3' tzj BOWOdzEAc e ®daASOC Isd o dzd n
MsOH" ' &OBGSttOlsstedkzsets ' §tsdz soatsets J MY J§

1d3ud T BHOREZWecEBEOMIsjtcdmMisdC k2 Octts
B' sC¢tsdzoajtem' L odLdzOyjdzdzv s "= OGtedatsd3
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ftodud ¥ ded d3 . Gl twedd) Isds teTs 303 ffreshilslisseopiz H [d&) dets o dzd -
fcsHizSsG @3dzHz] cOdz' dzj B ' sSOCIsdodzj HEtsBido s
B“BGj 6d OBt BjLYBMjt] Hd s daafe szjdfdB W dzt
ftotso sH d Is/wiy' we tgddzlzdz * d3ea O Btz § @ gz Gz dztiz® M
2530 ¢ c.

10 t0Odz hj oMmlsOdzso dzj dzts® L OC Bdzs 3’ tedz f
sMmdzso d Hdzv 9 d ¢ wip tSip]dinGldrdzVdzd 6 te GBO dEOS Isd o dzd
zOB St Iststc  esd3d Mdztso Celi3f sL dy* L L OMmk
ststeW Iz, Gdetste I tm Bk MmMkzdg h° ‘L fIlsOh ddzed a3
okzc' dzdzw .
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t dfm. 3.1 ltwddydfssO Mmnjk0 ¢ sdiifsh
so Otcd degdets e s f tsn tsSH Y j dada”









































































































































































































































































































































































































































































































































































































































































































































































































































































































