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Pavlov A. I. Creation and Study of Source Material for Potato (Solanum
tuberosum) Breeding in the Western Foi®sppe.i A qualifying dissertation
presented as a manuscript.

Dissertation for the degree of Doctor of Philosophy in Specialty 1201
Agronomy (Field of Study 20i Agricultural Sciences and Foodhstitute of
Agriculture of the Carpathian Region, NAAS. Obroshyne, 2026.

The dissertation presents a theoretical justification and a novel solution to a
significant scientific problem related to thevaluation and selection of initial
breeding material for potato varieties in the Western F&tgipe of Ukraine.
Newly developed material obtained from simple and complex -useetal
crosses, as well as s@bllinated progeny of varieties, was ewaled for
economically valuable traits, resistance of the vegetative mass to late blight, anc

suitability for further hybridization.



-

Structurally, the dissertation follows the logic of the conducted research and
formulated objectives. It includes an intr@tion, six chapters, conclusions to
chapters, general conclusions, recommendations for practical breeding, reference
and appendices.

The study addresses the relevance of the topic and the significance of potat
breeding for yield improvement under thal sdimatic conditions of the Western
ForestSteppe of Ukraine. The dissertation highlights the link between this research
and the thematic programs, plans, and objectives of the Institute of Potato Researc
of NAAS, acting as the leading scientificingtit i on and coor di na
Gr owi ngo research progr am. The ai m
met hodol ogy, scientific novelty, t he
record, and the results of testing the newly developed materia@cbnomically
valuable traits and disease resistance are specified.

An analysis of the soil and climatic conditions in the research area was
conducted, including specific weather patterns observed during the study years
The hydrothermal coefficient (HT)\Gvas calculated, and the soil characteristics of
the experimental plots were described. The dissertation provides a list of breeding
nurseries and outlines the research methodologies and main approaches used.

It was established that most domestic andidorgotato varieties used as
parental forms for hybridization were characterized by high values of individual or
combined traits essential for the breeding process. Simple and complex inter
varietal hybrids, developed from domestic and foreign varietiederurthe
conditions of the Western ForeSteppe and utilized as parental forms, exhibited
high performance in key traits: singdant productivity, high tuber count, dry
matter and starch content, and resistance to late blight. Furthermore, these hybric
demonstrated high pollen fertility, ensuring satisfactory to good hybridization
success rates.

The study substantiated the productivity of progeny obtained from self
pollination of potato varieties, demonstrating that the highest values were observel
in progeny SllLehenda, S1Skarbnytsia, S1Svitanok Kyivskyi, and S1Okolytsia,
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while somewhat lower values were found in S10ksa®9ytS1Chervona Ruta,
and S1Dyvo. The obtained correlation coefficient indicated that yield and starch
content are inherited independgnconsequently, hybrids may exhibit either high
or low starch content. In setiollinated and intevarietal progeny, specific
combinations with productivity significantly exceeding that of the parental forms
were identified. The development of higlelding offspring from hybridizations
conducted across different geographic zones enables a considerable expansion
the adaptive potential of newly developed breeding material in terms of yield and
other economically valuable traits.

Correlation relationshs between the productivity of parental forms and
their progeny were determined. In simple intarietal crosses, correlations ranged
from weak to strong positive (r = +0.1i38.806); in complex intevarietal
crosses, from weak to moderate positive (r+6.129+0.556); and in self
pollinated forms compared to initial parents, from weak to moderate positive (r =
+0.148 +0.596).

Conducting simple and complex intearietal crosses, as well as isolating
self-pollinated forms, enables the development of pmygwith both high average
tuber weight and a large number of tubers per plant. However, it must be
considered that an inverse correlation exists between these traits: the lower th
tuber count per plant, the greater the average tuber weight, and viaeRm@geny
obtained from the selfollination of cultivars and from simple intearietal
crosses exhibited the highest average sihgder weight (102 g), whereas for
complex intesvarietal crosses it was only 84 g.

The correlation between stem numbed &amber number per plant depended
on the selection of hybridization pairs and the origin of parental forms. The
correlation coefficient ranged from weak to moderate positive, depending on the
specific crossing combinations. Therefore, utilizing source mahtef diverse
origins enables the creation of genetically diverse breeding material that combine:

high values of productivity components.
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Parental material for hybridization can be selected based on both progeny
analysis and phenotype. The following conaiions were identified as effective
for breeding targeting productivity
Lehenda, | rha |1 Myrosl ava, Shchedryk
Pryhozha) I Alouette, (S| abridprdgenpfeomi r )
the selfpollination of the varieties Lehenda, Chervona Ruta, Svitanok Kyivskyi,
and Okolytsia.

Hybrid combinations combining high resistance to late blighti &9
points) with high productivity (up to 800 g per plant) were identifiadluding:
|l rha I Myroslava, Dyvo | Lehenda, Ty
(Vyt ok T Sk ar -paiiyated dgrogeny Hyeon iSvitaneK Kyivskyi,
and SOkolytsia.

Parameters of vitamin C accumulation in progeny tubers were found to
depenl partly on the hybridization type but mainly on the phenotypic expression in
parental forms. Therefore, parental selection for this trait must consider the specific
vitamin accumulation potential of the tubers. Nitrate accumulation in progeny
depended mer on the combining ability of parents and hybrid pair selection, and
to a lesser extent on origin. For example, combinations involving the mdatiem
variety OksamyB9 exhibited a significantly higher nitrate nitrogen content (by
41.2 mg/kg) in progenyubers than in parental tubers. Overall, however, the trait
tended to show dominance towards decreased nitrate content in hybrid progeny
especially in simple hybrid combinations and geflinated forms.

Correlation coefficients between parental forms gmdgeny for nitrate
content varied from moderate negati v
and from low to moderate positive (r = +0.142 to +0.382) up to high positive (r =
+0.860) in the Kimmeriia I (Vytaeskhel
feasibility of using genetically diverse material in hybridization programs.
Regardless of the hybridization type, progeny with minimal nitrate content (up to
30 mg/kg fresh weight) can be obtained, whereas the highest nitrate levels wer

observedn selfpollinated populations.
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The content of reducing sugars in progeny tubers primarily depended on
parental selection and was generally lower than the parental average. Correlatior
for this trait between parental forms and progeny in simple -uagetal
combinations ranged from weak to higl
to moderate positive (r = +0.260 to +0.493); in complex croédesm weak to
high negative (r = 1T0.167 to 10.791)
pollinated progenyi from weak positive (r = +0.061 to +0.155) to weak and
moder ate negative values (r = 1T0.017

Keywords: potato, variety, source breeding material, breeding process, self
pollination, crossing combinations, hybrid, productivity, resistando

Phytophthora infestangorrelation coefficient, tuber quality.
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¢ s Oftcls tsffisdzv tadfjjldots H d € © H Bdnfdz] Istdasd ¢ Gt teP'o dgE d
fMd dzi Cy' 2 desets BOIs| t6' Odzz S¥nEhigilam erdtdbioticuimls |
(Schilb.) Perc , CGOtelisdz' L s OdzO L oddiisc Oz |
MscistsodftesBlzo Odzdzy ' dz M! CsEBHT OH @O C
Hsffdz' HY jdz2@ o Octetsdesds’ " &, ¢f jIssHdyds

«
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Mddzj Sy 2desets BOIjte' Odze L o d¢ sted Mis O dac
hgw Asds L dzdlsksw ' Lisd 5o 0ddi fsksti zOf
offtctso OH Y J dedz? o d Btsg . dylsP.dzH D tc G Rtc 6t P tra o il
¢l " Histedd@BC O OCKOtedzsets SO Mm' dz fiy! C s
ltotso jHjdedg? sy’ dzg€d odr Hdesegts IsO fmj dzj €
ftetslsd BOCIsjtc' Odz' dzd n notstotsBe [ | st gzB
sy' dzetlzyd OdgtsteclstsL teOL C " 9 COwlstsf dzf dz@ fMls' 2
LBEHAd B é cafg ssHdydedrmr toj Ssd3d dzH Oy * 2
Mddzj Sy 2desets BOIj to' Odzkz ' dz2 ! Cse sy
CjCdj dHOY' 2 hsHEs ( tatofGig lshs @ISR BATE 3y
153]

dlsOlsdmMisdydzz tsBtesBSEZ HOd-s ftso jHJd
'L o9dStttdMmMisOdzdzy 3 ftesctcORBdEscts € sdifidzj ¢
2018 Tibco Software inc.), ANOVA.

IRy flsrR 1L tdrrwfuv 2

) G | H jizBde I @k kBl djzg[Tn ' HdgscE s [
HO' sy dzde ' Mis: Mise jtedlad dM jsdedzv WIOF 3
Bjyddiz L O Gio0ddsnsista] t° , ¢ hdk HCYspls  H

o dBsE€@dy SHOdafssf &z , "y® 5 o' o dzsd tod
94GJiIOY" " daj 9o HL d2Oy4 dzts

[ issHtsdzsc ' ydazs oty fdetslaiyy MmJ dzd € y' 2 dats”
MsOdetso dzd L OCOd detsdzOkC s’ O M jy' O

9C v YOO OOz L ¢ ' Histslsjtod ydedn bkdso,
ftoso jHjddz" ¢ BtodHdL Oy 2ffiss & osdtsdsy s Od
BOljt6' Ok o' H fshmissets O MS &zOH dzd A
MOBEL OFf d dzj dzdz? Cbkdz bsbtsjilad € Idipfsueds’ o s BS” Qada
feOCIsdydzsj oftctso OHY g dzeztst e | 1 g SO dzd
HisMistse ' ttdzd §otel§ © £ dzcdOQsZ 6, W &'  dstsy kzls:

©ZOH Odzdz" § 6OC Isd ydzd & oty eiplicz] € t6'j € dzjldg Eaig O
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tdrrwf 3
tfryvf o R I RIRMWITRM AJRiSI[,It REULO1T RM |
grfrsAwsr ffuv It JArsuw

3AIMOOSCIsjtedmMisdC O Mstols' 8 OB dts ™ o ‘g

odSstcdmMlsOdzedr o wWCtMmls®™ odnm' HC

ltotse § HigCdedY dzjSyydelsl d G tsfgf daazd e msC H2OC

BOlEj Odzz tc' L desg sh s3I 5§ Bl dafipis ®dzj i Mmj dzj &
odH" dpjsdelsd COtlstsf ddddvy ©®dmMeDR j JifciFad z¢C Is
609c¢/ Skzh . Aj, LB &) BB JdMHGsw)sd | SBH J dal
ldmMsSClkz fsHizCsdi tzicBlal Oy cOhds g s C'c
BLkdoB totsL tc On icdzfniezd @@ dzd © O dzOMw THO ,d@j YO, &€
9"  HL dz2Oydbdmj BisHded BB dzj o d M BE]

69 ¢ ' d&dh] Mmstls fifjitejiidds Gs o * dpQlfidss)ts §lsf)
fosHECIlsdo dz fflszeo O@EDHL s ptc s des 8 dethydgl(& frts b
Metlsd) ', O digO distsis®S kg ki v 62l d s

Ido  Hdzd 2, BOR B GOfp®OB Os Me Oklstsl &z W ¢

E®©tey dzs ™y G dzp € dzr b Mlss 5L ZOKE Mdg®er O toh
f5COLBJSqd. uvOS, foHECldo d Mis! Mkls'
o' H ctkfd flsdc iBoipls’ G CLAEROERED] E3t3h5.

[ OCHd RO dzO C ' d ' fMls! dediz d€'tsh  oliz figfil ta
fjdj Sy 2ddr Eiledsd c@ksadydss, 8’ o dsL dzO
fCOLddSd fMj tofns@dassSe oo d

I doHdzd?2 O’ Ok Misthe dts Mistels' o
L Otck B ' ¥ dzis ' Ofg P&k §figd L &  BECottc dz' 1S 485,08 2 o
97,8 %. 1dSdzyjkdyd mMsOdd mMstlsd 148
L OC SteH sdadzts ™ My U € yded pwdfO dzifigitatis) € y* 7~ , W
78,2 %

l et On &S d OSCtes Chf BH MR §Eas fit
SHddz GEOL Ok, s B d " iF b Q ot ded)j iy
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mMstelsd : o Odzv 9 ! C O, 99 QtcfiOBWMZ €MD, I[ & HEX
f syOtels, O IdMgddg ¢ qdz¢ ° sz’ d3jAgricéets © Mts s © €20
LY Gt H M! Cubdziifg iy K lsylte jOipitgdic ded rls© t©j ¢ ° tsdz
1 ¢ ¢ B3O dzd8 s j B § oz

Il dmefle 2¢° Mmis: ftotslsdi8 W5 skt f dzd ¢
COtelsslf @A O’ dzff! €57  wWikj' dzd Soy’' 'sMdzts o dzts Bz,
Mimwde s L dz 57 ctolzf d -9MIs d crddsENtsO a ¢ @& MO
t OC ke O | sdztto jfystsv®.2 ¢hisO d2 € sMils f tots
LOSCStcHisdzdzd » Mtstels’ o ff B ©dzOfy, ) SR E QB gz
wtc e O 83O dzcg AiHO BLA@Z/9dztss N C Odzts® w1 .

stetsn Q3O dz! we tihdtso dzO ME dzOH 5 96Es dfg it
yd dzdzd - tisitdg ¢ Isd 9 dzts s C Otclsasdg'dAIs tsdf * 4 tdag A5 O
M¢ zOHIOW,d @®dzj yYj LOdzjydIls: o' H MUz BC
Y ' dedzgd s sHOMm! €5 ¢ d tdsts B dppfisuddsdglz;,  fwd€O dz' -
B4 dg" B § 5C OL dzd ¢ Bd3cp df tdrdze O WEHRQE s S
Bkd B, IsO¢ ‘ L O 7 figtz dS @&y dfiz O ldndis tBdrdsb xiztad
o dtetsh z L@Hzdzw

MOtcOSCIsjtedmMisdS O, MeLls'oad nC OEAIEY E'OIs! €
LOMlssmMsozo Odzdm! bk iyt desdzz’ f c®ygly i
ftosHECIsdo dz' Mist , H&EC PRGEBI Oy ' Bldzdzezd dzO:¢
3.1, 3.2, 3.3, 3.4.

r 4 we L Msteldjjodzj, S QB L BORiets ™ ¢ dzt * Isls (
(19,3 %), JIdB®RCte (RDDIBOUE) tcd L o Odzd My
od3 Missdz Ctotsn A3ZOdzs . 1 028" dz¢ N o ipts isq t
FC O’ defn! C:ts’ ) imdei@yiiz @ CO' stcOte x@EI4D , 4 Is
168% 9 " H t550 " fRiddts] H dz? sSis ol elads T teuoOkAsad Afrpists Ised fn)
MijtcjHdy Bfczifdp, 0 HMHBEEEC o d3 Miskz Ctotsn BBOC
Hts 20, 4 L Odzjydes Mstelskz

[ sdz" HY j dzdew &3 o MiIsOdzs 9 dzj dzts, h s d3'
f ' Lde sMisdedz’ Miss Mstelskz o  HABB Yyj GO 5L d
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1

" dz'ddf gt st ,dzd B2' Ofr

v OB dzd yw
COtcls s dz'

= o) . a7 - -2
= £ 8- éﬁ 5° 25 lag
o) 19) e N | _ - oM ;B, & | £
® oS8 < | | N| & - i} a
5 Te g-lqalgn 0% |Ynug
© N pnv B = — @ @ % w | Oy
—~ 3 8 - > %) ) - v
- - 7 = 0w :mb e
ZjHtEdC | ©Oddz smk 345 | 63 | 55 | 89,4 | 6 6,0
4 ¢ OtcB dzl -0-6 380 6,8 48 78,2 4 6,5
s BB o] -0 382 | 63 | 75 | 855| 5 | 6,0
o tc’ W i ted Hdz t§ 390 7,0 65 89,0 5 6,5
[ O CO0O -6-6 335 6,5 57 85,0 4 6,5
4 dzOEZIsO| Edz' stcOts| 390 7,8 68 90,0 5 7,0
49 Odzv 9o i -0-0 345 7,0 59 87,0 6 7.5
s O] Ols { -0 450 | 93 | 47 | 908 7 | 75
H dzts © =| w(fnjtoj Hdz 5 490 5,8 87 88,0 5 6,0
4 zO9 O -6-6 409 7,4 54 86,2 5 7,5
SR (N O) -6-6 405 7,5 67 87,5 4 7,5
[ d oM dz -0 580 | 80 | 78 | 90,1 | 4 | 7,0
| BtetsH j dal -6-0 505 8,0 68 88,5 5 7.5
Atsilsd dz' Y -0-0 584 | 10,0 62 90,3 5 7,0
[ J G J daH ( -0 578 | 90 | 90 | 909| 4 | 7,0
[CMOas(| mjtwjrde § 3905 | 81 | 55 | 948| 6 | 85
[ ZBOo -0 400 | 78 | 66 | 90,5| 5 | 8,0
LY GBI -0-0 480 7,5 65 89,5 8 8,0
it OC EZtem -6-6 609 | 10,2 69 96,1 6 8,5
Il sdzts o | 1 -0-6 408 7,9 51 93,0 5 8,5
1 Wk 46 0,8 6,2
1Oy dzdo 2 tots dz ' Hodh j dzdz " Bz dzts B
9" H' GtcOB Ist wol' 'Is OLdy ddgsfo dze 8 Is! fls® 2 ¢ " fls+

dz0o C sdzd h dz! s dsh OMj tchi B

GO

-
4

iz lsas'* rodits o dzglz
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WdeS Yy esbtOdd d Gy @D ) € dek
W' Cjkie Pl izt Ols

Is t5 € fif dsipdplelzs HIS 1 s
slstelz* dzdzv .

f & 0dzdB B Iz t8] LHQZ' 2202518 tG .

v OB dzd yw

oo OB tcls” IsydL dgv dzts’

fr

L

N O o ND
) N N p® ) > ¥ f ® . EE of
I S B | v O | u. Ny [T, ©
9 B 87 o | oo bl Bules
iy 5 S .H N “ o 19 pmy
o Cc o N 88 NS -
o) a P 8 - no [T = 2 £ s
_ S o, . & : :E) m
wL - — N o)
- ) @
z2JH©GdC 13,8 18,2 2,77 1,20 68,2 | 0,56 4,36
4 ¢ OteB dz( 14,3 17,6 3,05 1,40 93,0 0,6 4,85
s' BB te| 14,2 | 17,8 | 2,85 | 1,40 | 1052 | 0,53 | 4,57
o tc’ W 14,9 20,0 2,18 1,08 58,3 | 0,11 3,00
[ O CO0O 17,4 18,7 1,90 0,90 84,3 | 0,47 4,46
4 dzOEZzIsO| 16,8 19,9 2,46 1,13 79,7 | 0,32 4,71
4o Odzw 91 154 18,8 2,30 1,22 82,3 | 0,26 3,95
s Otcff Ols{ 15,5 19,0 2,35 1,20 70,8 | 0,34 3,51
g dzts o =| w( 11,3 18,5 1,96 1,05 | 107,0 | 0,24 3,56
g4 dzOo O 16,4 18,8 2,47 1,21 71,7 0,54 3,78
SR (N O) 15,6 19,0 2,35 1,20 70,8 | 0,34 3,51
[ Jesmdz{ 158 | 180 | 2,80 | 1,08 | 90,1 | 040 | 3,70
| stetsH j dz¢ 14,3 17,6 3,16 1,40 | 103,0 | 0,65 4,85
Atslsddz § 154 18,8 2,30 1,22 82,3 | 0,26 3,95
J dGjdeH( 144 17,8 2,30 1,20 82,3 | 0,25 3,75
J]EMmMoOe9d| 18,4 18,7 1,90 0,90 84,3 | 0,47 4,46
 zBtc©Oo { 18,9 20,4 2,18 1,07 88,3 | 0,11 3,00
vyEttesHi 18,3 17,6 3,16 1,30 | 103,0 | 0,60 4,85
t OCktem| 204 18,8 2,47 1,21 71,7 0,54 3,78
l sdzseo j 7 199 20,0 2,18 1,08 68,3 | 0,11 3,00
1 §jtj dzdOk o tkfin & tMssddots o j ddSij
OMS SB' dzso ® S dMdzsls® L B OCOLEC O dzdzs ¥
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md tcyfg bbHsd dzdzts MdMmilsj &3d o detstc 3@dr" Oz dzfy
MisOB' &' LOY' W of' B W' L Gd&sc' ydds sy,
s tsdzd 9 Odg h tsoH'tSls Oalglz’'ddizls zd & o d = ¥ Hfddis d3lz
o' Ldztscts f t5n SHgCHzglzts | dzdz' D 1 i )(E QUzdede D tsizgw
i dzj Sy 1 8))sDdatsw oo 90 IZldnGsds Iscdias L yogdsdas ' B o H
odhdds '19MCAdzQdX® " dz' " odmMtsCd?2 od3 Mls o
1ioafm' €O, ¢dzv'ORW Zzdz) d lsus®&,0, 1 OBz, 9 Hyyt
19,2 20,8036 %.
v OB dzd yw
tdLlzdz O sy d¢d Ml 9« COli d
ftesH zdlsfflss IsO ' dz" (fuizdtc jsH 2B24 2025 6f .

£ ) = a 9 .|a”
= e | g, | §° |5 |eleg
© - o B ~ T 'é N g
® Oﬁ NS o N g, | ve Y gg
0 N & po| 8§ *i-z - Yol g5
— 9 '9 :D 'm -~ % _U)..
—~ — n o w | Pz
1dofm! ¢ mMitejrnde § 372 | 10,8 | 55 80,1 5,0
b dzs ' Isls -0-0 355 | 7,0 52 95,7 7,0
l tod G 5 -0-0 330 | 9,8 67 89,7 5,0
stc' d2 yMmjtejrnde ts) 516 | 120 | 57 83,0 7,5

l dlsts§ -0- 594 | 128 56 96,0
v 02 W Ed -0- 575 | 100 47 90,4
wit ¢ O -0- 620 | 105 50 96,5

)
)
)
] Og' te -0-6 540 | 8,5 56 89,9
0
0
H

~
o

@
o

X
o

[syOtls 8- 545 | 9,0 | 63 | 90,0
[ &z C s g 6- 520 | 9,4 | 56 | 97,8
) GHGB A | Mj&j Hdz § 600 | 10,0 | 60 | 91,0
1 Wk 51 09 45

sdted?2 (toslsy  dzf' GlskEpipistdSizihS. slz'ddze o ¢
® MmJBel',dsOC dzj B dzC ts9° Ot ldsdsfy Is * h tste jLydEDAd
MdtesdBkz fteslsj  d2' , o't gz Sudzgiagzd 2 daB o G Q s
1" H B' Bdzse ' ydzd -~ & MP=xB]dpddolsts mlsoj dd® frfists tefisdz
ltesls], LCskofdzrdBets Mg tdegnBOdh OsmMdls: , 0 dH
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lslZ0[ a3 .

o do yJj dzdOtc nes'teysdzte
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@ S¥zd o O diyig'tc Wi WDp "dzlf ¢

v OB dzd yw

¢ iQjteds s 92" -

we' fpded disd L dz®§ ® g3 22232025Astc
= N [ B 0n®e . T e ® [aEgT
0) - v - o) 9N 5T @

@ Qv | 8@ o I

» Lc a5 1% xS Sg | NS 3 19)

© £ Sg| - | 4o |z |R°EeQ

Q - » E — '@- o0 9
el ©)
1 Jofms €@ 159 | 208 | 2,25 | 1,23| 89,7 | 0,52 3,06
b dz¢ " Isls 18,8 | 194 | 2,77 | 1,25 | 945 0,66 3,90
ltcdetsy @ 140 | 183 | 2,74 | 1,40| 943 | 0,68 2,93
ste' dz yQ@ 193 | 175 | 2,64 | 1,30 | 107,0 | 0,58 4,59
Il dIsts€ 208 | 20,7 | 1,90 | 0,85| 84,2 0,09 2,90
v O2Wkdz | 163 | 198 | 2,12 | 1,10 | 95,1 0,11 3,05
wte ¢ © 152 | 19,2 | 2,08 | 1,21 | 85,7 | 0,21 3,71
] O3' to 174 | 196 | 2,14 | 1,20 | 99,2 0,13 3,09
[ syOtels 16,5 | 185 | 2,47 | 1,25 | 100,8 | 0,67 2,95
{ &zj S Istc@ 158 | 188 | 2,35 | 1,40| 975 | 0,78 3,15
] sSHtsdzr | 16,0 | 190 | 3,16 | 1,30 | 995 | 0,88 3,41
1 Wk 0,9 4,5
I 3" Mmls mMdtetsets Htesls]  dzkz 74 Mtstels* o

Mittcj Hd GRS d fteso j H4RdAEY L COoizGBd2 $B3digs.
102" dz "d2 odslsfbdzindlicts@dts &z Bs B3O z@,05M s to |k
1,40%, | StetsH ji 16" o SO vy e sBLBEHNP6 COO 1, 30
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ldeyj @ sets ¢ 0OLdd ¢ O, w ¢ B O Qizts €
odr' Hdzsdzgz fiosAdds)' t®° OO Is s dz 9" IsydL dgv dzt
fs5COL Oezis dz' 5tz telzj EOKzde’ D" fzts €  dpozts I8 § .
dzd ~ , L dzOydetss o3 totss o dH " dzv ‘@ Xy’ dr @ j €
B Msdls! MuSC Ptz o | StesHj dzC " afMm! €@, s
LYGEBtSHM! €O

HBtelsOdz ECtcO dzf € ts5° mjdzjg Sy’ Z®icOC
dzy L Od3' dzdzdifdztdsdy’ “dztdifjdic 4 Hdz' 2 " 7R, flsSE€HOL dadS
BOjtc' Oz MBstels' o L OtelzB " ) dats’ fmjdzy Sy*
tcj ysoddz 3,0 dh d2o df'isfdOL @atf'C dzdzd = O d3' dzts
MtstelsudS: OteB dzd Yy v , S ' BAi3ists'tsH,] dz% ' Hfp'dS O, JUu>
o Otc' ¥ 9 094,364,865% @B Msdzt Isdes Mkrkz toj ytse d dz

10 fHtwtseod HJ edfdzd By JdsfSdOL dz2d € © B ERzez! B,
dzj f sdydesec s ( M d&30 ¢ ds'cdz® tedBEOED 6 iy zP@izO
ftoedH' dzv ' s finwC Oa dggHIRE ¥ meer zdz' B d, h s
B' dz' h j-0,50 %2 5 d3ts dfdstdn O= (tejHEZSES yda Is yfe t
BOds tcdH Olsdzd d3d H dzv  o((CcAstdsldsts dzipwdzedef' - ) n OCABALl
OHYY " H yofm =& fiJtejtecsBCd o' HBRO® O s
teJ HEC ZsCualro ykz o " dzt dgd dsd O3’ dets ¢ d mazisIs © A3
d3J dzO dz' dzts ffotg HyY 'S Fdfdzs e & ¢ SED IS RV, 08 ©F € Ols «
dzj f tcdo OBtz ez R dz' 2 odedzvH. [Cto' &3 yY' ts@éts
o dlstcOlsd Mdactotmaid ys@ s §totsH G IslsB0,5 %) O
YykzC B dzv h j dzfiiphs O detisdcdiiis’ 02,080 Oy H. & % [268,
269].

1 csCOL A INEpHEzSEZE ydna ykz<Cte' fgj ddg € ' dhd
BOIs j hts@®dk" o ¢ Otlststigzdzi § YlsYdL dzv dzgth)dzts o dzts o
Bk HBfkMisdBsh) dstehyts (Od5ddd jo ' az fgtk
4 ¢ OteB dzdPy 6 6 , | Bte ¥ HOj,dBCS ;0 My § ODEEWM! § &Y J§
dzd L' CdeB269%), ly Mistsdz tcj HEZSCEZE ydgrn yklte' o
[ Bt C O, | tsdztse jy' ¢ OO dgSjCs, j dmioG) dzwnotdris did
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stel@bs Y dts® MjdjCy' ' f§wOClkduydss |
o Mlssd jHECEY ydr ykStk's, O "5 §&6C
1joM' €O Hts 0,88 % Hdv Mtk )} sHsd
gL' Cd2 odk Ml yY!' st §sSOLdAHSE OO0, 0 H d%,
v 02 Wide1l 1, i 0 O3 ttb@2L thic ¢ O

sO0Cdds yddesds, B' & "' fMls! Mswls ohts ' Is
S stedmlsOd o W& G Y dzdes  §oid toaly HE jifdBdzd L C
OwOClkjttdLzo OdkzdmY odmMtS Ok § &GP 6
¢ Bkdd o©ORto O f toffj azff S i fzts Gzda tot

11 ©

=

32 "HB' ' tc BOI! C' afMm! Cdr ISfOO tds jH dzvdz! fils-Cdsjdhot
¢ BtcdHdL Oy"' °

sl dzd $MdzO® sy 2¢O o9dnm' HAzSGE TS B30 1s §
o tcOn Izo Odzdzv e s oEdialfto dzif) l3d ¢ drdfiplisdzd ¢ O d3c
O C"afm! Cdr WG HdzVW 6" BtedHdL Oy

c ¢ 9dnm' Hdzd 2 BOIsj tc* Odz L odMmtsC 5
odCtsted Mistso z s0Odeds {f fipts to liedk 6 © ° dzfp” € t&fif j dAga®s @Y,
[ JtesmdzO9e O, ABIlsd dz' v, [ 4 64 dsHAD, " dp'dzj) & Bus ©
Ctotsn BOEdMIsT Mils § z &Odetstisf) dO o O,  dots; o
99, wdkOkIO, [ dzj € WdstEO,c * ¢edzd HIiTED, EIs@IASIE| ddztf
B yMtclstsodn . AMME tcp LA PEBdMfHils Hdzv ¢4 t6d HOY
sLdzOCd Mis' 2Csmia' 'z fissmiilzd MWs IdEsY IR Eils: 12
zO02eodh s ' f8s, Oodztime@ddA Mas,C0s’ G td&F1E83DUzd fyls 1

[ Mdzts o dz’ f s5C OL dzd S dzdzet$ ) §f tSH1LOdBAQ ¢ 5 G tok
BOI: €' oaf: Cdrn Wtttdy IO tdzgOwldz'jldOIlsd ds'Om tdx
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