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O NNOTATI ON

Pristalov A.l.Influence of cryoprotective medium composition and cooling
methods on grape germplasm viability. The qualifying scientific paper as a
manuscript.

Thesis for the degree of Candidate of Biological Science (Philosophy
Doctor) in specialty o f 03. 00. 19 17 Instityteyfar BProlledms ofy .
Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine,
Kharkiv, 2021.

The dissertation is devoted to the development of effective methods of
preserving the gene pool of grapes under field, hypothermidoamntemperature
conditions.

The strong mammade impact of civilization on the environment leads to the
threat of depletion of biological resources and the risk of loss of genetic resource:
of some plant species. The genetic resources of grapes are riadhitfreserved
ex situ as whole plants in field collections. In order to prevent the loss of unique
grape genotypes due to adverse environmental, climatic,-nmade or
anthropogenic factors, it is necessary to duplicate in vivo collections irtéoimy
banks. That is why, according to the United Nations Commission on Genetic
Resources for Food and Agriculture (FAO), each field collection should be
duplicated by a lowiemperature collection in which the genetic material is stored
at liquid nitrogen temperates. Difficulties in developing protocols for loterm
storage of grapes are associated with the high specificity of certain varieties ant
the need for individual selection of conditions and environments. Hypothermic

storage of grape cuttings involvesthsk of infection of healthy material from



11

infected cuttings with viruses or bacteria during soakingraftedrootstockand
scionparts of vines.

Two ampelographic collections were created by introduction of 65 southern
varieties on the research sitetbe Biological Station of V. N. Karazin Kharkiv
National University and 75 grape varieties on the territory of IPC&C of the
National Academy of Sciences of Ukraine. The grape varieties were provided by
National scientific research institute of vineyasd wine Maharach, National
Research Centre nV. E. Tairov | nsti
Ukrainian breeders. The created ampelographic collections contain the lates
highly heterozygous hybrids obtained by complex hybridization methods and
include varieties with different levels of productivity, frost resistance, complex
resistance to various diseases and pests, industrial value and different maturatic
dates. Collections under conditions of research sites give an opportunity to receiv:
and cantrol their own research material throughout the vegetative period.

The method of saturation of plant objects with tubakpillary structure by
vacuum infiltration was proposed and tested in the work and its high efficiency
was proved. Determining the topal pressure parameters required for saturation of
grape cuttings with open sections, it was shown that the saturation of cuttings witt
nutrient media and cryoprotectants by vacuum infiltration was safe and effective
when a pressure of about 70 kPa wsedu It was found that the method of vacuum
infiltration can accelerate the saturation of the grafted part of the grape with
nutrient and cryoprotective media by more than 10 times, eliminating the stage o
cuttings soaking and reducing transmission ofalvinfections from diseased
cuttings to healthy ones. The correlation between the decrease in humidity and th
viability of grape cuttings during hypothermic storage was demonstrated. The limit
of dehydration, at which viability did not reliably change, swd0%. The
application of the vacuum infiltration method allowed restoring the initial
hydration of the cuttings and significantly extending the duration of hypothermic

storage.
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Long-term storage of genetic resources of grapes is possible in a cryobank
Onre of the preparation stages of plant germplasm for freezing Hsufitging on
nutrient media containing osmotics, usually sucrose. In the present dissertation, th
effect of sucrose on the viability of cuttings in dehydration conditions was studied.
Quatrtitative values of optimal concentrations of sucrosei @4 M) for saturation
of dormant grape buds by vacuum infiltration were determiltaslas found that
with increasing concentration of the sucrose solutions after saturation of grape
buds andexposue time,the awakening time of the buds increased up to 5 times
compared with the control groujVe suggest sucrose to increase the duration of
dormancy of the studied species. This assumption was taken under consideratic
while further cryopreservatiorxperiments.

Currently, there are no effective methods for cryopreservation of grape
cuttings or buds. Their effective saturation with cryoprotective media is
complicated by a large number of different channels and cavities with air in the
buds of grapes. raditional methods of saturation, based on the gradual diffusion
distribution of fluid in the tissues of the explant, have low efficiency. This is due to
the need to extend incubation time in cryoprotective solution for larger plant
objects. A prolonged ctact with concentrated cryoprotective solutions may in
turn lead to the death of cells on the surface of buds, while their inner layers
remains unsaturated due to the significant volume and heterogeneity of the buds
The research proves the possibilityeffiective saturation of isolated grape buds by
vacuum infiltration without losing their viability. It is established that effective
saturation of grape buds with various PVSs (plant vitrification solutions) for
further cryopreservation requires a preliamy step, involving degassing of buds
and cryoprotective medium at a pressure of 20 kPa. Optimal saturation was
achieved under the pressure of 40 kPa fdr205min with subsequent gradual
increase (within 22.5 min) to atmospheric pressure.

PVSs have a hig glassforming ability. However, the absence of
crystallization at the cooling stage does not exclude its development during

warming above the glass transition temperature. The development of
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crystallization after glass transition, crystallization tempgeand the intensity of

the thermal effect characterize the stability of the amorphous state of
cryoprotective solutions. The Ietemperature phase transitions and glass
transition of various PVSs were investigated and the stability of the amorphous
stae formed by them was analyzed. No exothermic or endothermic peaks in the
heating stage after rapid cooling of PVS1, PVS2 and PVS3 were registered. I
indicates the high stability of the amorphous state of the cryoprotective solutions.
Crystallization and mlting peaks were registered for PVS4 and PVSN solutions.
Since the areasnder the peaks did not differ significantly, the development of
crystallization is assumed to occur only at the heating stage. PVS2 and PVS!
solutions have a high glassrming abiity even at 80% concentration, which
makes them promising in cryopreservation of plant objects.

The phase states of grape buds saturated with different PVSs using differen
methods were investigated at low temperatures. The highest penetration rates ¢
thecryoprotectant into the buds were obtained when saturated with PVS2 using the
vacuum infiltration method.

It was demonstrated that when using the vacuum infiltration method (15 min
incubation), the jump in heat capacity during glazing is twice as largehas
using passive saturation (soaking) method (60 min incubation), indicating a
significantly larger number of vitreous phase. The melting point for the vacuum
infiltration method is 4 degrees lower and the enthalpy of melting of bound water
is 2.9 timeshigher than for the traditional passive saturation method. The enthalpy
of melting ice was significantly lower for the vacuum infiltration method.

Comparing the effect of the saturation method on viability of grape buds
under low temperature exposurewds found that passive saturation soaking does
not ensure the preservation of grape buds under cryopreservation, while the use
the method VIV (vacuum infiltration vitrification) was more effective.
Preservation of grape buds (varietiegsskiy Konkord RR 101/14 and Zagadka)
during cryopreservation under the protection of PVS2 wa860% and 0 % for

VIV method and passive saturation, correspondingly. Viability of deconserved
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buds during 4veek cultivation was 30 % for the varieRusskiy Konkorg 40 %
for Zagadka and 0 % fdRR 101/14. No correlation was found between frost
resistance and cryoresistance of different grape varieties using the VIV method
The higher viability for deconserved Zagadka buds can be sgmgaeesic, due to
the peculiarities ofstem, which has a more porous structure in contrast to the
varietiesRusskiy KonkorcandRR 101/14. The location of the buds on the cuttings
is also important. Thus, the fressistant varietyRR 101/14 has a small size of
buds, which are sunk into theoad structure, so their saturation with PVS solution
is difficult. Buds on cuttings in the variety Zagadka are larger than the buds of the
Russkiy Konkordand are more separated from the wood. Just these features ar
thought to affect the efficiency of samation by VIV, and hence the results of
cryopreservation.

Keywords: cryopreservation, buds and cuttings of grapes, vacuum
infiltration, cryoprotectants, lovemperature phase transitions, preservation of
buds.



15

//////////////

//////////////

tdyruwfi1fcr JTwuvrgadesghRéééeeceeeeeee2b

11y BJ ey ) Jj dedz" G Jj dzBleBdze e ¢ 8B8B G dz¢ dze 26

111 jdzgi sduyudz EBEEEREE étemdzEdzé e e é e 26

1.1.2 1 ' tsddsc’ ysmse dzd 9 sMls o ddzsG tcOH Iz

1.2) " fslsjteds" ydzgy LB jte' ¢ Odzdzy & ¢ éz¢ B3d y dzc

1.35 .o 'L @ Qdafizita) dzdpr) Miztcm ' & é dcdsdyélng élze . 35

1.3.1 [jiltsHd SCtkoshdadden e a O dzdzv35

132stc’ sCtsdej tcozo Odzdzv O £ 8 e d&z® 1 B0 o d d
tdrrwfoéo@rt wéfrR w [fruvfrrR gél.éapaipéprdpc

2. 1. [ Oljt' @kt eéemfdz'éexjedz'é éééé 45

2. 2 sHMdls HshmaB Hejéjedp e e éeéeéeéeéeéeéé. 49,

2. 2.1 [ilsH dOmMdyd ddv ydeoy' o o ddzt
LOMlstsmizo Odzdzy d3 o O CékelEdgdRte’ é &' édaWé' éde! élxetc.@9 |

2. 2.2 [flsddBB L Oy '-wdzW¥ Bz sy 9 OC § 4 &3y
o' Ldzddizd MikgadEcogéOBEeecéeéeeéeeéeeéeéeée 0

2. 2.3 J1dLdOyd dedew JWJ GIsdo dztsitf tzts alig Asr
o' Ldzddizd Mg EsoéOBZEgeecéeéecéeecéeéeééé 2

2. 2.4 Jldoeyddedgw € dzilsdS¢d dzOMmd yg dzdzw
o' WL CtsMls' 3] IssH tsd3 éoeECEzEzEdgdEE é & édgiié .83 Is to (

2251 doyj dzdzv Y dlsls' L HOIsdztsMls” Btolzdz' €
o' Ldzdd3 to' odzj 3 W' eéeBdzBé ez e e B @B BAMsMis'

226l doyj dedz? ot dzdolz L dzed ) j dedzv tc' o dgv o
z0 Ydlsls L HOIdz Mls i fmdzw tc' L dzd n

//////////////////////////



16

227 1 d o yJ dedaw ofdzde z tetsL yddz o MOr Oftc
Ndlsls' LHOkd: s ' Isjteds dad & odsdodsdnds. B dzdz"
2.2.8 [y &€O gkl LHOdsMs" Xl
o JdzscGtcOHlEZ o L @ar] dywdssEipls'smds” H " tc'deOMd yJ dzd
o' Ldets’ G sdayd dzlste OydelW ' dzg sEs@ G'ése 6 ©& & 5643
229 [ jIstsH dzd L ¢ € s jHEIY fet®jsdzte dasdzts
2.2.10 [ dpQshisgngy dzdzw "Lisdzt s9 Odzd R B
o' IstedW" ' Sk ydl@zdéetese §&zOKBe PYEE é é é 57
2.2.11 o' jHsdstHeo O dadzV yxdoy' o o d dztse tc ©

/////////////////

2.2.13 [ jlssH BnrntsdzsHY jdadg? Is@ éee'.Gd" G to
2.2.14 [ jIstsHd ¢ s dzls tc ts dzv Isj i3 j o Ols |

2.2.15 ulOlsdmMsdydz0 tsBtetsB SO .J&EH.j tod
tdrruwo Bt rwddrS {1t dAwyrrRM s [sAws |

/////////////////

//////////////////////

4. 1 dwbotstojdedzgy W jCldodesets M smtsB Lz
s5BO' Cls' o CBfc'zazy®dgis'ts Mistelz S Is  tedfd tcdz® dzff W S
Ndoy' o obdidEskClctOdzé éeeeeéeeeéeéééée ee .72

4. 2 J{fdzde ' Ldscects t' oadzv W' L9 didREGe O
dzO0 7 oy d Il eLéHe@RlLdg éfiplt é é € e e e e e éé é.T8

43 fdzdo to' Ldzdn MY sige Odzdz" Id 8w oz o
LA dzgz to' oadgw "R W' L' Bdzsc égdzdé et @Bl sl
tdrruwff®fwrrryic 13RIV womodt IR 1O |

////////////

IRy L4t ¢oro I vfllom ¢¢qéugé¢ deddaueye .87



17

511§ dzdo tEOFPdEER d{sls’ L H Ols dz' ) § dzsidrg®
420 ) B jids 5 H 5 o5-' ol ¢ I Es@@ e 6 6 6 . € 6 & & & 687
5.2 1dLdOyjdedz" LORdMdes’ H'' MORO

////////////////////////

tdrragtwlisfr1ertlovlorierrum[ERICcYrRm 1tV

,,,,,,,,,,,,,,,,,,,,,,,,,

6. 1 1 0mMdyj dzdzv Btolzdz C o (oA cHDEIGHED iz’ |
6. 2 1dL! EBlsj B J tOls kz te dz’ WOLtso ' i
631 St 9adaw dz dzd 2 OdzOdz' L VIV¥I§ © Is df sOdgts(fig s

dzOMmd yJ dzdzv 'Lsdz s OdrfAzs ¢ e @BHzIKz' 5 tesL Y d
6.4 st sCtsdemjtcolkzo Odzdpt e BIE dzé B¢ 114 d dats

G1 ¢fJ wny dw df ?1111C trqgadd@esdeas.ble éé .. 120

,,,,,,,,,,,,,,,,,,,,,,,,,,

///////////

4l Rue[]s JIRS[J{IRHUPLEGMNEECECEEEEEEEE .. 127
rdrov{sI®Raefs T ovsf wgoblupypel {1 ¢Awc

///////////////

tryvf ?2uéuvwl R G ¢ dhh e 6 é6éééééeééééllb

rdrovf.gf1tfrréeuf v 3 150
rdrouvfdcrrfws whHfoguly parwy ws I s Awlyt r
Jwl [ L wyL wwwyed mppAwf wepeecde dé ..e 159
rdrouvfdrtrfws whfloguly parwy ws Jf s Aulyt r

rrrrrrrrrrrrrrrrrrrrr

////////////////////



18

lrtrfJws vfifdurmwy (1 ?

regnd¥jdy 2d0 MEOodkzs yo SOdzsted d3d Iste® W
1,2 1112 totsf OdzH ' sz

rf alndogziglz dzn g s

( {1d Isd dzj dzG dz' ¢ 5 dz

Muaiy d o'ddigd ] tefj misOIHNGH ¢ O

PVSitasL yddzd Hdzw o IstedW '™ COy' ' tetsfdzd dz
VIV 1 vacuuminfiltration vitrification

tit " go” w X (kfJMmste’ M



19

l vl

[B tokzdzlslzo Odzdz?" o dBBtclz uvisjidd YWHSRdz'LH NI
M¢stetsyj dzdz” e3j dgp IS depdpdfe ™ o §totsBdzj BO L BJ
Cbdz bktededs *° HJS St fijdzddS lobdBazosiits K1H.dzd dz
[MsBdzd oz o Oy dzdo ™ fMls: dzOB z9 O [s! i dIs ©dzdz
tesmdzd dz, o d L diaBrizrj-tc j fijps 033 Eoagtstists dzn iz fjj dzj
fdsHsodr Cbkd sk, O OC tydedy § ©uds daf -
ZOh ' @ L L O  [126 487,450,460 180.1 ' dz' h ' fls! s
LBjte' 0OIsdMw of &hj dg Isaf diciatf' BB | sildOun0- Rkl |, H
w g LOBJ LY Jykzs Is! HMIsOIsdz s odmMst iz
Hjfwis didd, 480. | Mt fiss’ 5! §oss dzj GO
Cdz sktededs tesMmddd, wC' gL s ydsdsd i
dzOfMm' dzdz' 9o S ts dpjsL RBezp g dz@V Is! MW G J desisd
[35,150. s d&zOfd ydzd?2 d3jIstsH L Bj tej ) j dgdiztizdzd - ts dzts
o dzsEteOHE L H' 2fjdzs ‘ Is! fw  h v D wdsf difldsods
Cdzj Sy’ 2ded =] HEEALOHMyIJads toj dzdzy *  * HIsted BO
Giodaoijuage o j dzdSk o O0kls' Mls! (uhGEd®s k&G
Histetsdzd d3d [B7 ) dedielzOdgzdls s G 5, B gzfp 39 dzdz® tc B dzls

Gjdeslsdff ' o o dzOMmMdz' HiC H' dzd M tod v Is dzc
sjndzsej dzdzdn SO O dzls[bl]ds ¢ judsdllr sl dsagddgionds
y'‘'' fesBdzj B fsdvcO’ bHcBtzdzOdl zOYOE y

LtcOLS " &8 o Ctdidstotsdz’ soOdedrn EZdstseo O  dad L
flls o tstej dzdzv irpvitr€ trid tstztesd dzj dzd B C[B4zb,T70)812 to
82.1 jweMmyf j CIsdodeddd Mz yOmded &3 M tfuschy siededly: LB
¢ Gt sCdmj tco o Odadz” Y OMIs d dai3jdeffrirplisdjdd3d (, 4
dzO M dadzv ) ) o' HC sz OL BIsO  PBtsc s tizE &
Cto' sCsdzgMmj tco o Odzdzy * s TdzMsomtidr({dgzdatsfctssh) B8] iz
ROIs j 443Q%k8Lr dzv o ddescteOHE * fMdzszs Is! Bj IstsHd
j 3B to' tsRZOCzezdzs d o RL7, 18 B2e5B,H1s 75, 109,110. [ H &2OS  H ¢



20

tcj G J dzid3g @l frfdsj =i O H CaIxfj2Ac ' Odz dzj sB R ' H dzs s
o Cdztg YO totsfiflsjOrdgdz L 8 Misjtcddz' dzgdr EkZdztse O+
i O tsc dzd[33J0 stc' @3 Istsgts, BO*s Is! 3" Myy f ¢
Ckdz Isdolzeo Odgdzg? 3j tedMmisj 3. 1 MJ yj oddBOG
BOL (), hts Ikwedzd WO dzintss ts¢[20d Kz@ EgidzcP dzilz’ d3
shMsBdzd o © o OO ftedH dzw ' Is! mMw Ct' 5L BJ t6
y' dgded n tetsfdzddz, w¢° L d403; 126 13§ fiPvdzdle ) 14sG
' h dstessC sdzmjtcolzo Odgdzy ftedh jfdzedr YOMIs
ZO HOdzd2 Bsd3d dzls dzj BO" .

g4 C dzOH dztsh Cte’ sLBE®Y dgd deda'd dets d te@H Iz
s dzdo sMlswdad BEZHtsead 2tets C§ dz' Isd dz, h ts
Mddzt BEOCEsd LOE ] jddSddd o d Missdg o
Ctedisdydets’™ HJGdzef Pz’ dzd y Yz L 9 EBBIs 0@
Ydkls' LHBEARMIS{ Hdzddy "L fHsmisdr Hdv &
BjeH " 9 Cto' sCtsdzfj tcolzo Odzdzy 6§ dzj Isd ydzd -
HistetsG 5@ 1S ZMmisOls ¢ ko Odadzv , 9900 Is! mw €
hodHECBMIS' GrbdsHYjddY ° tBttsB (M3 5340OL
87. W dz€tc' sCdzMmj tcolzo Odedzgy totsmdzd dzded = B«
tesL yddz o, hts Mftdwels! Wttdglzeo Odadzs ME
¢ dz' Isd dz, L Of 59 dzj dzd - te' Hddats® ' Is OC «
odzzlste’ M dz s5C dz' Isd dzdzts”’ CtedmlsOdz' L Oy' & .
o' stedW'  Ckse ydms (PVS, pl[@ht 1\viotjrdddfCi' c at
J M dzOdzlsd HEsMdIs! dzjdcsSste dof) IsiOateiiy df s Is4 frfifpy
[82. [ HdOC L LB dz hj dadew d3 fotsfyley] 8" @ O
dzj SHdztste' Hdz' MiIs! dz2OMd Y dedzv "~ =~ Is§ Odzd dz,
PVS[54.vtcedo Odzd?2 SCtdzelsOCIls "L Ctdzyj dzlstctso O«
Bsyd ftdLosHdIsd HEts LOEdBJd2  tso@fgn ¢zg
o dzzlstc' h dz' h Oted ISCOdzddz J S MY dzOdzls " degs 'L Ok
ftesded C dzj dzdzv Cto' sfteslsjClstste' © cwkfd PV
tc s ) dzd dzdzd ~ sCOdzddz ftse 6w L Odz IsOC 5y "L



21

tesL Yz o] jus'HHAE Mls! &t sdkse' ~, W' L' B
Btokzdz 56 BBy 4 fsmis©o dlsd it H L OGteL Iz
Cto' BCsdzMj[8 Za@dedzE Cto' sL On d Middzj dzf @ dajOisck
JE¢MmMisrdyh dvabisizd § Bz ° 'f,ictsdzd ¢ detsmils* Is ©

Ctc' sfteslsj SIsste’ 8, HEsMIsOIlsdz 54]. Htg ) HsOjsd
ZOMmd yd dedzgw twtsmdzddzded = 4 S M zOdels® © ff totsSH J ¢
d3j toddinls i odStstcd mis Ofadzv68. o @€ klz&liz' dzts © L
totsL totsB dzj dadz™ d3j Hztb H bz! lsdac@Qblz 2 d5s H dzw dzO0 i d
GjJbsjtscjdzdedm tWtsmMdzddzded = tsB " CIs” 9, W< dd3cC

o' WL s¢ tcsB SIsdfd LY tcth® s OHRO RJ, i dzO dac
CteOdzZs OB dMJ elsOy" 2 dz0 tsB SISO 9o ¢ ts5dz20 dzO
OB Ol ° W' lstsCte' 5B Sdzse' ~ wdmisdlskz
1 1 LEtO ded (wls" s 1 0 LEtO ded) T 2
sB tolzdzlstso Odzed di 5 'CHeR s ‘tsdzfj tco zo Odadzy totsfr
tc' o dav st Odz L Oy' ~ € ( Hjtoy Oo dzts”’ tc j

MOdiismis* 2 dzts odCsdzlzo Oo sCte] & tetsSL H ' dzc
[sted B3Odz" tjLlkzdz IsOIsd Bkzdzd oCdz yjdg@ HT

[dO " L OomwmQdayw HESMdz H

[ jlsO to@BfifddsaqstcedIlsd jWj SCIsdoe dz BB stsH
'Lisdz seOdzdr Btokzdz ¢ o ddesctcOHEZ Ctof 5L O
H dzw ' Hodh j dzdav Cn LBjte] )] desls’ i t
' flsjtodd Yydesdzz LB jto' ¢ Odzdz' .

[ dzv  HtsMW G dzj dedzy 3 fiply @ 8 @jydEzs W3] I to*
L O9 H O dzdz™

1. dwboatsttdlsd OWRY j zcsetcOW " ydzz Ctsdzj ¢ y*

2. 1 dLdzOydisd tflsdBz0dz dz BBJ stsH d
oddetsctcOHEZ o ' fBlsjteds" ydedrmr EZdiso On .

3. (sLsBdlsd jWJSCIlsde dzg MY smseady’ 0 fi
Btokzdz 5S¢ oddzsctcOHEZ Y doddzt degddsd IsO Cto' L



22

4. 1 deydlsd of dzd o tc' L dzd - mMf smtse ' o
o qdzsetcOHEZ dz2O °° Y dlls' LHOIdz Mils! L t6' L C

5. [ sfMd Hdlsd dedL’ Slsj & j eOktedzlz W C
Btoclzdz' CORF oddzsctcOHEZ SO o Cto' 5L On dMmded R

6. Jy' dedlIsd LBJt] Y d Mmls! Btolzdz ts5¢
Cte' stz jtcolzo Odzadz?y L L OfMmMistsmizeo Odadz? d@3 tots
zOmd yj dedz? "7 Cto' sfteslsj ClsstcORBd SO o' HC

[B'" ' Cls Hsfijd'diisjdzdayls ' Ltsdz s9o0dzd~ Is
Btozdz ¢ oddetsctcOH Iz,

ltejHd3d s HEBMd HQG Wdy ' Ltsdz so Odzdrm Is
Btockzdz 56 o ddzsctcOH Iz dzO H' & Cte' sL O (dHf
snsdztsH Y j dzdzv .

[ issHd HtsMdz' IHY foozdzs s’ odSsted Mis Odz’
B' W' ' L dyds SO B' tsdsez¥ Ydg' stdRPlp'sH,d: € 80

Blokzdz 5¢ o dzsC LOH Iz, L' Clsj & j Ok
COoOdsted Bj ste' v, Isjteds’ ydzgd?2 OcdkOdz' L, Cd
ydovy' o ' Btokdy 5¢ o ddasctc@WEBS Odgo 126 dztgd O

MisOldMmisdydzd 2 OdzOdz' L .
1 OS890 dsodL dz0 tslsted B3O dzdHad Mg JelsOdz” 1B
off jtedz@Q ©jtedlststc’ °  fycsstdspddxz wazd O j dzts
Hjtey Oo dats’ o zOMdesfls® k@ auf ptesj | BEL WE
My smtseyj de@mdydoey' @ O ' Lbdz soe Odgd- Btck
Ndoddz dzdd3d MmjtejHtsedh O3, "t ° dzOHL 9
fsd sotseéts, ddL! Ctlsj B3 jteOsktedzsets ' @
toj Mztem' © oddetscteOHE. | jteh jts fiiedsd dedsordz] izt
s tc iz B YOS stz te dzts® Mistelz € Is'zdei’ of3j sts®iys i 'O ¢
jWiClkdodz fMis: . 1dL Oy des §flsdBOod dz
ZOmd yj dzdz" Y doey' © oddesetcOHE L 9o  HCtdIs
BjlssH b @Y L dsls sy o s dzw ftedmMSsedlsd o
Yyofmlsdded o ddetsctcOHlz Misd d3lz dzs & Ual Bd tefiPits joH t



23

HiSL 8 sdzw odCdz¢ ydlsd mlsOH" & o dssykzo Odz
fJtojdagj Mj dedzv o tokfmdede " daW j S y' 2.

lfjtehj HtosOdzOdz' L 56 @zletsS dzb I te@iay’ o O ¢ ledr
f syolkCso ts’ o sdzse sMlis 9 Ydoywn oddzsc s
L3 dzz " ' oedgv o tsdzsetsfis’ ‘ ¥dlls®* L HO
LBJt" 60Odedz . 1 dL dzOyg dets ¢ ' dz' €' Mmdz" L dz2O0Oy
HdzVv dzOfmd yJ dedivlz ddn tisdew wpddndzts 6 tc O H-z dziifz] dzis i ts @n
Hisfhdz" HY jdzs Y dIsls’ L HOIsdz fMmls+ Btolzdz ¢
Mlskzf j dgv otdztsetsMmis® IsO yOmkz dzOMd yJ dzdz” .

lfjtehj HBMd HYJ ds W dejtdgidi2tc GiddQalz 99" H
s i3 J cPrtzgcts W dZDo dzjedzdiz' ¢ O o ddzSGCtCOHLE
Cte" sLORdMmMdzdd3d MjtiHBsadh Od3d cizfftgo jRY
Bsydzde " Mis! JWjCldodetsets dzOMdyj dedza? L 51
o O0C kR " dz0 stcOyY "’ BJL 9lstcOIsd Ch Ndlsis
w Q' fr)dats g ¢y Iz alz®dzdz™ Btockzdz ¢ tetsL yd dzO fzq
Cte’' sCdzj tcolzo Odzdz? B3y SBHESA o' SedW * COY"’

1 cOCIsdydzj L 2Oy dzdzv tsils.ted (5P dztf Bz’ 4cQ I oz
HsLotdzwe Is! ftsedzdBdlsd EZwedzj dedaw ff tocts C o
fils O dz' mMf sC s Is © tetsL'h d tdsstgdlsn’ O dztlgtsy dzd o
Ndlsls' L HOIsdats s G J ted3tf dzOL d3q o dzes G tc OH &
MisOB " dz¢ detsfls ' , LOftsB' cOdzdlz" tdLdSCEZ BEtO
tejLzdz sOIs® dzf Mfcdwisdzdoadr yddeded¢ " o E
1 sHOdz! h j 9 d¢ O] © dzdlzy  tddsatdls HOded »
B' SIsjrndzscztse’ 2 o dzsGtcOH OtcMlso O IsO HdzWw

smMC" " dz ¢d weBBlsO L Ydeywdd Btekzdz ¢ O
Hy Stsdzijtcolzo Odzdgy IsOCd2 dEOIjtc' Odz Btsy dzO
Fdgo Or L O HGYIBERsSetss M jfdjd W Sk tf
tdaW " dz SOy T Wa&fondzadp - f Witsdzitsle bsts wed?2 f

Ldzd ) Jdetsets IsdMmMSkz Hdzw ftotsatsHY jdadg? to' H(
(fOljdals VSO dzd ~ 85644 . HdH s Oy &k gz



24

(fOjdzls VSO dzd -~ 121556) HiSL 9 Sdzw o t
Cte' sLORdMdzeddz MjtejHBOodh jdg dgj sBR ' Hdzlz €
9' HABBdo Odzdz" Yy doay' @ ©"' H Ct' sL OadMmded s M,
L Ofils sk o Odecdetsty 54 ' Isidplghlzi, WS d2 dBsyj BE

TOB Ol sedzd R, KOS * bk fsd sodf bdseC
Bsyj Bkld L tcissizjcdazls ©EOT®RA HistcOls j ¢
sflsdd LOY' °~ MmMismMse' s St SCtdnjtoks Od

tcsbts HOdZ fftes WOLtsoad?2 MlsOdz totsL yddz o
tesLtcsBCd dBBilssHdyUdzedr " HAtSH' 8 Cto' 5C 5dzf

tdLizdz sOIsd tsBBlsd d&sykzls! Blzlsd tj ¢
Fyssotdzz ftesyjfm' o dzOo yOdz'jdygd FOdz' Gflsdz@H (
COkzzLwWR B sdzseg' ', LBCtjRBO Cto' sB' Bdzsc

{MsBdMmisd? pdzj MsC 1 dMsEEOOYUO f
sted ¢’ dzOdz' dgd B3 dzOEZzSC tsodd3 Hisfpdz' HY j dadg d3 L ¢
SH ] toy Odz' LHBBEZO Oy distc Cafrigae d Mis ts.dz0 kh © ts 45 ¢6 ¢
fteso j HJ dats - dzfOts ip dgB Uzts 2 dzj Hisfdz' HY j dadgw
odL dByj Isj iz, B OUALZO S IgfH.5B o OyYd d3 ts |
j S jted d3j dzls Ozt HOdEs fdZ H B ndzisd safs L W ¢
ftcj HMIsOo dzj dzgs o tctsBistsE ¢ O, ¢ Is@dz@dy'lsid,y dzO d
L OcOdz dgj dgdz? tsH jtey Odedr tojL lzdz O’ o,
odmdzso ¢ 9 fJteso jHJdztE Oobttesdz MOBsMIs' 2
tcsBSls O oidppigfifilsd 2o OyoO fsdzv ¢ O’ o f dzO«
d $ MY J cdoBjcdEpiAstc j dzdz’ tSlsted di3O0Odzed -~ 4 L 2Zdz! ISO
fkBd COYy"

bftesBOY W tojLEd. sOsOl®] tod dOmigdts IsHOdqyff) § to Is
Bdzd ftejHMlsOo dzj dz' 2O X1 X &5 3 dzOtetsH
Gjdzgj sdyjmMedr toj Mztemse e ({ &S Hvdz 21 2RQ
ftcOCIsdyds 2 CtdaW jtoj day”® cModern metho
experience in the field of Dbiologica
443 CtsdeW J g degbyfjrdzd n wl s s 1 ¢1 uvStO dg



25

UNESCO c¢mbiidsced B HBijHdydde ¢ (uvStcO’ dz
3" Y dzOte s H dz' - tc CdgAsi{Syods’ 02 CodeW j toj day* fnls k
Omf " tOdzls" 9 ¢ | OdzeL J o ftosBdzg &3 J S tsdzisg
ZO V & Y d&zOtetsHdz 2 dOEZzC o " s Ol dzh | tdsjOdzyd:
oUd dzd - ¢ AlzdzH Od3d dzls ©Odz! dz’ sO f§tcd S dzOH dg'
(LSO’ dzO, 1 ' dzdo ],z C2DA Bl jClzERdzl 3~ d3ts dzt
(VLSO dzO, sd’ o, 2019) ; ZO a3 Y dzOtc s H dz
s Okz dzO M, 2 1dBQtctsHd2D 2 BE sdaW j toj day ' c Eurt
(1" &4 yuddz0, [sBJSC, 2019).

l EBdz’ COY' v . i3Q linpdasiasoxly’ dafizy  H ] tels Oy " -
ZOkZCtse " 2 totsBtsls' | L dzdr 2 MlsOIlsls® z
LOS StoHtsdzdzs gz M j y' Odz' L ts9 Ogds@iizls ' dzOliz € s 8
BOIsjtc' Odz' & CtsdaW jtojdzy 2 (LOGOdzsdz 2 dzO
5 fOjdas" @ vSEteO® dzgd dRO SCtstedmdez iBsH J dz!
B Y dOtesHddr * o' sydLdwdedr CtsdaW jtej dzy' v

[BfMve * MmtekS k@ My ¢GisPb @ HRRO i S&B Is ¢
Misstc' dz¢ On HiczC o Odgse s Isj CMiskz, L w Qo
rdgmitwclksoOy v MCdzOHO' Is! fmw L Odetsls Oy "
cf Olsjt’ Odzd HIis® dzdzy ¥p eid'Len,” dd o L toj L &z dz!
Hisfpdz' H Y j d&' L ©OdO@d" dzj dzday d Midzjsw € dzo 4
HY jtojdz dz' Isj tcOlsthtsh,Olsg@" A Cdps 25 dz' Isj c Oz
HY J o dRIs Ot sBzt Misteso OdZD4 313 O scdpd)i dazd.dzd



26

tdryrwf 1
{1 cr JwuvrtouvutRr

11 1 Bjtejyddedgy G j desWisdgH 2 tetsfmdzd dz
111 ) jdzj sdydz® BOdzS d tetsmdzd dz

10 HOdd2 YOfm L B j tmisn stz dzbeC)RdatsE ytdgHolz
LOoaHOd , WwWCtdkz {1 tcd HE fipkwisdsiz89ipd, 1GR[1AHK[. Z & O
fso' WL Odes L sSBd3d Y4 dz' Misek dzj sB R " Hdzd R
tcj Mzt & 'S L OdRQROBY dadzw , hts od¢ dzd € O dzt
ofdzdetsdz ydo' dz' L Oy’ zO dz0o C sdzd h dzg’ fr
tesdzd®dd. [1 OcOlts adH" 9@ tsfmdzdd " j dzj H ST
otsded ' GJjda sdyded B tj MzeMOBd,Isdid]:  dz
v sdizdzd € dzg HzezC s 5 TLdzj dedfs Qo dzO 9 st OIls O. r
ftotsB dzj dytss LBJjtoj )] dedzv ,BPetsW sdedlE 15 tes T
tsfdzdd, "t f§tej HMisDo by ezlp ¢ y B ABR 13 7EOCRg26 °
160, 180 . whmdzzs dz’ IstfeOmmH d L B Jtej ) dede- ¢
fi ©h 4§, @O Mo stcj dadz tc' L desd30dz' Isdzdn €
(LBJ tcexwsiydgdzrffotz 6 j, dzO0 Stec Odz' L Oy ' ‘insituOf s«
[154 158 . | j dzj sdydz toj Miztemd Cosdnfhgsdzs @S
fted2dzvIss §H' &zv B s8izO, ls@YIsdsajdzd: ° BH B d
LBjt" O Is! ) Zditse On , hts LOBJ L f-femplzs Is
conservation), Odzj HisMIskz{ HiS dzd ~ G tc
fdzkz y @y’ b Bzglzdzdzy , totsL dgdetsy j dzdzv , totsL M d dzO
LBjt' 6O Is!s fyw ) Zditse OR , h 5 LOBJ L ju
(mediumt er m conservation). [ B dzj Is dz' ¢ dz
Ctsdzj S y* L dilssr L B' dz' W HIHARY . dz@ s sIdzis fC
Csdzj Sy 2 9jcGjlsOlsdodets totsL dGzdesy 2o Odedn €
9 Cdzt Yo' mMwicOL € d, w g LBJte GlOG Is' MW i®
hts L OC d&zOH j d2'  tz@ Isg §i3t61 6 dalizts ' offdifi Isdz0 w3 j |



27

dzOH * 2 datstwits jCtdgi3d, 4502@81, 2] . s tsideyittonlss stk ¥ Is
we yOfmlsddzO OSIsdo dats’ 34,'113H. & B wlh dREaEA Vitr6 & tz)
Codzj Sy ' 2 odLdzOyO' k! v Mkt d A
BB M dZOtetSH dzs G 5 5B d3° dzlz, tc s adglp s H dz' tdesLs d3dh
HzB dzt 0 Odzgdz? dz@2 B ' dzr 0 ' dzfizth Bzj PG 22 187 dzv te
stsdzj bytlolL OB j L f j ykzels! L BjtejyJdedzg?W BLHTIStGH
tc ts fry dzd dz, h s 94 GJlsOlsd &zdfsts dzists 5 dzidzs g @ dzdf &
Mjtej HE3MJMBALI[. v ojddSds Mo ksedi ¢jd
Mdmlsy &3 L Bd )4 ddg®@lsjd] @idkd iz dztis z 6 dzd
oL dRdzetsy ¥ Is' Mw 9 j ¢ yir®ls d 6§ tizts ©)¢ WMEET dFoC d
L fittjOntsoOddr odhj MdmMspBc dmg Htsir &

[16, 21, 57, 18q.
| dzesWsdzn fdzsHtsedn  Ckde bkt ftd ted
fjtoj o Oydets  sdz' s d d3d Ctsdzj Sy w oz Ll s

HisMdz' Y flzdeB [6H 3, 109. 1 ¢ ° Hdzts) j toh s HSf 59" HH
Mo " ssedlsd ualzdde tj Mkztcm' o tcsmdzd dz H dzw )
9 J HJ dadzw ' d M Csets M sHOMmise O, dzC
f' ' Histcd dBzo Odzsyw B dzd24) S 51 BR 70 B8MNIs © lsd'L 1§ d3t
LBjtejyjdedgy & dzj l&zd a5 o f £ zGt)dzp C ©¢ & 1
LH" 2fmded Isd, hts HBLOtY' ftecsosHdIlsd M1
sy deC ik '43,48mlsOdelm dzPC LB jtoj Xy J dedew f sdzt ts¢
dzj H5dZ' € d, w gt sBd3j fz¥ Is! et JWjSisd
Gjdzj sdydedr toj e @M. o Ituswydschdz [Ctsdzj Sy °
fna d dz' dz' Hits ff sh CtsH Y j dadaw Misdr ' 2ded i3 ¢
f Olstse J dz' o, Y, St 3 e, ®BOs I & My
ftslstejBlz 9 Isjmdz ydzsdzz  j emsdzOdz' . ste' d
GJ dzB OdEMERHAOH dzj dzd 2 yjtedL o©JcjlsOlsdo dzlz

tedLdS §JjtedHOY SCreoCsWtBe.(L O Xec Odz/d2d Iptclz H 50
Hsteseddzd o B Mdzkz ¢ 59 k & Gdiap/ifroy” ) Seaizdts Cdig) dayj of



28
 ftste’ odgvdedz L WFdz s egtftcf thtzy Bymw  dzd

wer L 02 B3O8 Ist fripvj detsWjtdrdiulmiBdziizt 86s
1 4 daj Isqude tog fifdaticois* ‘B " S& Ciufd MtcsL 9 ¢

fedmS s dddd Ikj&fOodkd ' &OsBko O ¢dss
Cto' 85BOdS d ¢ oY @ kd o Oy ez d  tofsfndzd
l jdzdSsBtedlsOdz ', sOd&OH', AtOdy'  , 1 ' ¢
sdlsO’, | bdRL7€180 .5 & cddesCBEE L ORS

BOsIs! o jcjlsOlsdodzj oL ddesy j dedz”, wdg W
Cbar bktod, dzO2yOfls'hj odCttdmistolksIs! f
Ofmd § Isd yded[43 S M.def bzdz' ¢ d SO Y- & YH detf Bzts B &4
wedd OwLOL' ftedH' d&v s v ShcBd&ds O
dzd L Ctslsj o3t j Oz tc dEWA € L BLj tdS ) dzdpvts iz jLHets
i sftse d ~° odp .q 620 (56 del 4@ dpgetizdzy o d € Sto d
5O ydoy', WE&NsOdOD AMYESHEE zdvotsd hjf
HjiCdfjtto o Odzd?2 BOIS 16§ O lsCtf2o SHEIY 1o,
¢ | dzts BSGLEE. [

1121 ' st yd sftse dzd o sfls’ o d dzts G te C
GJj dzesW sdzH Iz

skdz Isd e ze Odzdzw o JdzsetcOHEZ &BO Otcn j B
f sdzOH 7, 5 MW y dueiEssG'tcsOH [ o ' Witlzts i)l d3j M fE
Vitaceae { " Vitis § t@ijfmils ©o dzj dzd 2 A 8s "walkf H®'d3ddzGs &4 9 O
Euvitis' Muscadinia v f{Euwiise® -HsSH dIs? W& sdHE®BOREZSO
fsatHY jdedzg?" sO fsshdtejdadz", O IsOCtsy -L O
OdzOIstsdz" ydzd m L d2OE SO 9 dzOMmlIs d botdciddfjg 28 Mt t
OL "Rt o dzT Qg ted € O dzin! ¢ Z OUs'O2 @WIRS I+ \fitis O °
oJdzdC ) Ocwtsdsdy ydzaj L dzOyJ dedzv . 1 ° dz < dz
w g " Mmdziz & Is BO2 X4 ©d¢6 dz¥ ydzts \tis Vinifesadz" y d
" Hdded 2 92d H 0 d WLl odSCBtedmMlssoalz’ Is! Mmw
ftosd3d Mdztso sMis* . stelsd L OLeadyo?2 ¢ dzomdw



29

ftesHESC Y “8: oddatsd3OIsj tc' Odzd96] .M lssdiatasis] @ O
vinifera L) B Oc Olstste’ ydzts s s@aizt€ dOGdfdztapdatsL * § ts dz'dz
tesmdzd dzts® w e O f9k st Budpgdsztel 5lsO  RBO
oL d3dets y4Pjdzdzy | J dzsctcOH W C B OBGI gk ydgA s
BOd&J?2 ' yded?2 ydS &z wsLeadlSk, Mt M kO
9 J G J Is82yl20, 13§ . H] tefytsts € 58 f syddzO’ Is!+ mw
LOC" dzgylkz’ s+ mw dzOe j Mdz L Is & dgz i3@AOJ Rdsjcdts
" Mistslsdets o ff dzd o O Is! € dB0,dER2I44B ] 179zud3 tstfo jdte * oty
LdBsotse s Mty W' L' sise' ydz i ‘teUs @) lyd
Hizy J (b8 idsddets iftczdz €S Lk MisOdz ddodC@ss
Mftedwisdzde dn Isj &3 § f DIs idxghida  dz@fgtdpe. ©° I+
MftsCts' d3. 1 Htokzets' f tsdtse d dadhls @ dzy detf Bz §
Mfscss. v Y skzls@EOdr , i @] o detw dzd -
hodHCj ftotsBlZHY j dedzy  128] II8X H ' W 2y Qets fylg" )
odStedMmistsoalz’ Is! Mw H dzW Lddisse dn hj o dzj d
Ctstej dgj 8 dzOMmded = ° h j f dzj dzif33 148 O H % [Odizy " b d &
o dtesh 9o Odedttc © HoddddZ2 MOHY Odzy ' 9o L OMistsmtse
SHdste' Ydzts’ totdetfgddis ) jrdazy L BOtsydedre S k2H°
dzO02 B " dz' h sdf seo ddzqd Mtstclstso d d3qd SL dzO¢ C
Ydoyr oO0dzdzy f Octsdzd dzO dztsL ' Y 652, dz ts
121,129] . vy EkeEkSCdiyPegoOhddgdpd odLtc’" ah st
Blzlsd -wBSsiGts tetsL d3' elz, dz09 ' Is! BSHdMSGE &ZzOL § ¢
o Ctste' dzj dadz" (3tsy dEAEZGLECASPOIs gy 2o y* . | 028" d
Ndoy', LOGHIste dzfode'] tcdothkaptsf® 172" mdzy dzv > d
9 HBJtOs Is! odL ' ah ' T1f0OGcdgdrd L' de ' '"Od3g tsc
o Ctste’ dzgs s Is! Mw @' th j. bdzj HjWCS Mtstels d
sl 8 ° Y doML17E' & " ktdl' |

LJ dzi lsd ydz dusjcheOmifipd lsssPH d y ' exdgimw € B jyts &
temdzddd b fsd sodh StsdjSy' wi. s' d& ¢°



30

Cjdzjlsduyded s StdzjSy wn s of)! sk Mo k.
Yyofm dz0 thdtse GJjdaj sduydese s Odz@aRHL 5 00
Mstels' 9. [ O2%4 CtydzO CtcO dzO0 o JdzsG e OH Ot
o ddzsctcOH Iz, LOoaHWCd COtOdzlsd dzdzd d3 5B d3d Y
BOIsjtc' Odz k tcdz sodn ledsthed@EH96l. o1d@X=B' 'HA
OB j &zs e tcOW ' Y dZCs HOdsdz jfifwy ' v ALtaBPdzy '~ o o'
3200 MmMtstels' 9, s ftojHMIsOoadzjdz [k o dcdzw
G Jj dzB OdzS ftcj HiNlsOo dzj dz fjtcj o Oy dats O¢C Is
[42,117 . 1 ' 2fmdes 9 Oy dzdots " HIstcdRBEBWIsHy ] d

odL dzOYj dedz" S OwLOSIjwdfisds, " Hjdlsdi' €O
By bkls! Bkl S©OM ] HdY cjdslsdf o, w¢
L h j§ dzj dgdz? c€jdz o, ©MS' d Cd in Nitro.dzj @

lo OB ‘MW h s fsdz' s d22 CdejOdzaf@3zC d3j‘Is s Hz®d3 L |
Z dits oe®@ SituH dzv o dH ' 9, hts totL di3detsy 26 Is+ w9
o d dzts G[RAIPH Iz

1 0 tsfls Odzdz' 40 tsC' 9 fJdzsh O dOMmMOHY
FtcOrRlzo Odzdzg? HOdzdr Isd d@3yOmboe s tsCHA tsteG@Ldato
L OtdfEXLdzOH O 48,7 Isdm. c¢O, LtCtjdBO b M
35,7 Isd . G O. LictsY O2 dz' Mis! o ddzsctcOH Iz
Mftedwisdzde® fjte" sHd, o Y dzsdgz L Odzdh O
ISOC ) dOs Is! IsjdzH j dey’ & 40t teusded »J dedeinw ¢
9 dzgsGtcOH Iz ) LSO d& M steslsdo Mw ) F
HyMisOB"' dz' L Oy" ° o JdzsctcOH Otemiso O ‘ o d
o ddzsctcOHdzd €' o BJL ZtcOR z9o Odzda" J ¢ sdzts
Mstelstso d?2 MEC dzOH dOMdHsY J dpts M Ode§ s'o TSE@ 5 d3C
dzd L € d?2 tc' & faisg B OHakls j o d dzsctcOH dzd €' 9 ;
J Ctsdesdz’ € d128).C tc @ dzd |

[Oltsydd¢d " HM jfddr dEtL o vEtO d
t "ot v * 1] j(fB2tb e A)0,1 o] e dz@dzg j jot®' 5°
GO), 1 JjtedkzOdzH' jto© * " " fOte'w w[4 (28 @



31

GO), 1 jtcdzOdzrws'jag'c " * 5" { Qtg'7%W ¢ O), AjtlO
CGO), 10Okd&LO 1103 (1,2 €EO), t'#§fa@tg" wcy
LO2BA o6  dtsh ° R@BB 'dafC! of sh dtej dzed d5
(253,8 @) OBt G tehtsdzf! € 2 B &AM §1Y.
s toc didR2 %, 9 1 O 22OP0OIsls ' tczecj & Myd L O § dz
stsBjtc@160) 7 c0O, hBawimlsdz§lsshe@dsidO
L zOrtidl® ¢t a3 HY g ZOMRBT 9 4, &zsL j ol
tc 02 s dz Mmj ctsdz' BEd EFO&OKE Olsfig'OC 12 -tsB d
LO2 BO% § dzBh d30Istsyded $% o1, sy jiSHP A dats2 07
sB@BI4Nio ¢t stdageo” [HEMIC" 2 B AZOMIs' .
Msls' & odtshizels! MW dzO dzj o j dzd S drm f dztsh C

[ Mdeso dzgd 2 OMBtelsd d3j dzls dGOsyYded ¢ 9 o
Msdzscoadr ' 30 ©jrd ydzdra fpskls S8 tctseidze §)
OtcC OH16% %, [ SdniEa®, [ kMC Ol iv9dkE tededtzdz
[ OCQiEMI%, stitsdzjoO® & JAMCLOHEL" " & 0 d
dzO02 B " dz! h f sh dte] dzdl2z®p, * s Ol jJtdeddgtsi 1016 86, dz' t
dlzn sdzd 3O dzin i 6,§%, @fddidEB%, 1 'T6&EHO z OtH dz
6,6%, J EZMC Olsi §304[137.C d 2

[ dzv f sdz' fhjdedzy Offstelsddzy dzelsz *° wCsfls
L OC dzZOH O Of ctsB ts9o Odz BOIstsydzd € d , w g
tcO2 sdetso Oded = Zsodro fgEilpfg E®OHRE dzd = € 513
L sdz' .

J VSO H OO tkd 3d dzOf oW &3¢ OR] 6
o qdzsGtcOH Otcflsoa O ° L BJtej | dedav, tsdzts o dzj d
" Hodh j dzdzv 2tsets fosHEZSIsdo desfyls® w Qs
dzj MY ted W lsditsieo d Anj zj Hso M ©  (dedL ' € s 4 a3 .
(B dzh: 8, ' 60 cddozr, ° H' &) ‘[168.¢' H
[sted 3O0dzdzy ftoddzydf sets dseadnr Mstcls’ o, f
offtcco OHY jdadz" "= [k odtotsB dzd ylso tg iz dasts
Ctodo dats’ Ckdz Iskted o ddesGtcOH LIz, O LOSCB



32
tcsfmdzd dzOd3d tsBtetsBSCEZ § jMsdydHOdkd, s to' L
mMftedw J Szt e " ydzts’ BJLYJCd. ] SteW H
odMmtsC s fosHESC SO dZIsPISsy * o Bwzsmisls g o " |

B' B d&zOMmisd ydetsmls® . O3y IstsdBz §jtdiH off
HsMmdz' HYy k¥ Is! ) E dzsso On Hismdz' Hdzd = o d
o ddzsctcOH OtcMmliso ° dzOdzj 4 d Is odtotsBdzd ylso kz

o HtsMC s5dzOdzj dztze * 2s | ddptesh z o O dzdaw hj f dzj dzd
MOHY Odzy" 9, O IOCBY fedmMEtstey dzdds MY 5
MOHYOdzy' & Y ' dzdzed s, ' dEstesHEZS S99 Odzdr SO ¢
o §Jjtehizzdgjote@tcOdzdz' = tcOdzdz' = Glzf, \

od dzs G e OH OtcMilso © SO MHIdAictsB Misoa © v C O’ dad

[MisOdzdz’ o3 yYyOMBd L Ezfmddzdzv HtsMdz' Hdzad §°
JWiCldodedrn ftetslstsC sdz' 9 H badashlis@imdzts d 6
B' dzz h BJjLY{ jydss’ ‘ B'dzxh to]j dzlsOB j dfrdzets’
F 3 982,98.1{ ] 5B~ Hzs® bEZdR3isotstd HAzW L IctSBE
JWiClsdodzedrn { tctsls idids cos @eojifcH ddd DY ' § et
LOLoadyO? kO Is! odMmMsCk MfJjiydw ydz fMmis:
FtcOnzo Odzdg dz H1j589)dzd 1 jitStcls " @o IYfstcd o C OL k¥
S &ZOH S kdz IsktcOdzH dasd dzts Hnghj molsfh @ ' H o d
stz tjLEzdz IsOI(d, h s slsted 3Oz L tSHdzd c
sy zls! o' Hte' LdgvwIsdmw o' H to] Ljxe®IsisGLN ded,
wdzh d i3 itsy dzd o d B 5B BJ ¥y § dedz? B Yydea B4 Lk
Bsy z1s 9dSdzd S Olsd MsdAC dzsg@®dzzdz’'Ists® ®fc
9 ' HzSo dzj dzdzg? (o dzsy’ deded - tetsdzddz L &34
BOIs § to-ISQjda’ deztsy dat©®  SeoGrdr W 'J Qethas@RAEBE [

1.2 | ' Ifslsjted3 ydzgj LBjte' ¢ Odedzy G j dzgj Isd yc

JHddd3 L zO02 9 Oy dzde " h dn L ©O9 H Odg Iz
JWiJSClsdodzgdmr MftsmMtseB' ®8 LBjte' cOdedzy >y doy' :
[134,146,151]] . Jfchsdg MyismMsed LBjto' ¢ Odedzy 90



33

sOdzh jwiR, d sSERO5, Isdtf', § MSk, §' H
Cydsets L ydn mMishmss' o ' Mot dzgj HEd
GO jt' Ok YjtojL GBEEEde S dls| k] @S k & dzts
" dzls j dzfigsd o detf§ O dzdzv wgj By J ftoedL otsHJ L

Csli3f sdzj dzls © we dzOmdz' HEC, L ded 3 J dzda¥
B tc Iz dz' 1865 151] . ltced LBjt' ¢Odzads doeoy' o L C
ftoddgj dedgv = Y tslstc’ B dz' f @D O 6 HLL OodgBuseid- IsHc
hoadHCSE TS o d dzlz y J dzdzw ‘ 9 "' H Ao Odada” =

BOdz § bz dzy o tlzv dgtf; Mz’ OH CWiLo Gl  J ted N § f dad =
hodHC | L Olskztf dzj dgdzv wCdmr Htoduydfwnydid: "HEt
[150.

[ dzv kM " hdesegts LB jte' dOdedz? o ddatsGtcOH C
sj B j eOlsktelz, " Histeddzo Olsd dzj sB S " H dad 2
sB' ‘Cls*o, jWjiCldodss LdzjL OtcOykzo Olsd dztsi

Btsy dzdflo "dgisdz’ Iststedisd = 20 MlsOdz dzO Htoj HdZ] Is
LOtOY 5. [ SMfJjtddd dzZlsOdz! dets o Mmils Odzts o dzj
My sMtsB §df j dmifrdets G e OH dgts ™  dzsL ° ¢' fslsj to

ntsdztsH  dz' dzdiQ O A fijteids dat O4lse ~dzksst 'Bj to' ¢ O dadzW
L dzj o SHYFE] WAdA3 150 . @ uvtcOHddzORdasC &z Y dey' o
LBJjtc' g OF Is A HEt ftsmMOHC(, hts ftedL
ydoey' o dzOH Qdz'dzd | §J GedzsdzO B dzm BB E Y dIsls’ L
[150. L L' LOddr JOGtsdz 8 o d2OMdz' HESE C OF
olstcOISO oatsdzsed. Aj ojHj] HB dzgiBjL Y jydets
L fseojterndy L' L9, O {fEblsBcoOzieddyd o
hts dzOo " Is' dzj L dzOy dedd dsafls o Q@LAlzd & ©H  f Ssdy'( lsig
B' dz W eadMmtsC’ o IsgjOlsfel Hidaz@fp By fddd @ dz' ¢ dzo
M st s Cdz' Isd dzd 9 ddzsGtcOH Iz BOE Is! HiMJ
fso' WLOdts L odMmMsSCdddd otHtskzlsted &iskz® yd dzq
tc' o dzjlsiy Cdew] otdsetMmis', M HHEOS d) dt
9lstcOIsO Yydeoyvdsd wHdz ' ° Istc j Is d dzd e s



34

ftody dodzt © Odzsun®S d dg sy b des d&p. Y dfls s ‘daOny@dssdz’ fc
odL &ZOYyoO' Is! Mvw MlsOdes BL48 BIH.dzse 5 toj y d &3z o
JHdzddz 'L fted2tsd3 o LBJted ) dedgw W' L
f OcOW ' dzi490 @@k 1 5[ § OtcOW ' dzgz  ftoj H' W o dzw b
s dzd o s H dzW L B4 o' ¢ Odadaw yxdey' o
HisSfdz' HHjSUE®W Odedz?y oMz HEs' @OLOWEWE
L d3" ded Is d IsJ B j tOskztclz CtOff dzj § OH ' dadav ,
MstckzC skztolz f OtcOW ' dziz dz0 Hic' Bdzs G ted Mis ©
9 BHEBLOIted Bz ye L HOd Mis!f,dz' ©8Bd. j¢Lp' Itstcd
odSCtstedmistso zo Odzd Mz i3 htsdz’ ' i @bg GeNS' (hbiz] WS Bz
f OtcOW %cz 8dfj ficEddayflo %, o ' fiolf dzdsTUW M0 Otc O, ° dz
o ' bg§ segdasy 20, 2 9 ' fiF dzdsBod i Otc O, ' dp ' 7oz digf s €
15%, o ffFdzedcsIVGgM5¢c €' Mils! tesL tetsBdzj dgdr Mz d3’
oHdsets wjyddz ICOdzddz ykskz< ' o ‘ h gt
o3 Mt osakedzj otsH & IsO eotdztsed bk Ykl
odrtsHBAR MIsOdzH Otclsdzd = MOHY Odzy' ® "L h ¢
ykzekz¢ ' o9 oddtscc@usiso 2 tstfig tdddass JjdORC Isd o d
mMzd' weoO Mt dzOH OdzO M ‘L 80 % fOtOW
dzj s@gdds e s M) [ H dzO€ , ftcd IstcdoOdkzsdzz L B
fdz' oaCtss By ] klsotstes 9 Olsdmw CtsdzH j dzgmOls
f sh dtoj dedzgv crcodB i€ sispidfiis BLAB) dflatplf Otc OW ' dzts d3  dzj
BB lzlsd L OMsBtsdz, "sygp ' e OH bEOHgBE ] d
O 2 LOMtsBtsds Btotsls' Bd L f sh dqwyIPdzwv d3 - ot
Il dnatsHwayd" jro d ¢ dz@Hejddet§icds ¢ Odzdz’ dIOB j 6 OO |
dzj sBr  Hdzts ' HIstcddszeo Olsd * , wehis frlste
tc' o J dz o sdzse smis”’ 9 HEBMdZ' HY ko Odzd~ tsB'
tcj Odz" L' Is! mMw dBjlssHsd o d Bsyko Odzdzv , w ¢
' Hd"Isd oBdzse’ MISodddIs [ | FEHE" BztzEds f ©MJ ¢
9" HBERZzo O' Is! Mw o' disdacyg Olyg 2 ¢ 'fde'syQ MH dFEs
f syolkCso ts’ osdzse sMmlis ‘ OdzOIs 4G . y dzdf &



35

stcd o Odzsdzz o d d3tsylz o O dzdz xdey' o L totsMis O
tesyddz' o, LB ' dzh‘Is: Mqw tdLd¢ 6" ftsCm’
(3 sdzd dzls© *, wWC dz2OfMmadz" HsS, o HBEZOO' Is!
Oy HEt LW@dEHB J dZ [

stc' d@3 Istsegts toWH Oolststc' 9 99 O @8, did 18
" Hh j feiad - d3tslz "  HBEZzo Olsdmw o dd3doe Odadzw
¥doey' 9 ° fwtsded S dzj dedzy =5 9 IsSC60dAPdzd e OcC

U OC qudf dzttadis L totsB C O MysMtse o L Bj ey J ded
ydoey' o, L Ondfuste ' Cus'fdz dav'yH 248 d2d delizjj Tagzv ~ o
90Oy dzdodr LOMsB' 9 9 BGlstced 30dzdz’ BLHBKEIO C

13 st Sl & Qusdeez s deydipe ' o totsfdzd dz
1.3.1 [ikbtsnd Ct' SCtdmnjtcezo Odzdz? tetsf

St sLBjtW@jPpj dallgvlstsH L Odistetsy z o O dadzw
BOjt' Odkzz § tod dLDlsixiaegf@B A ), Ish R j to s f)dats
Bsy dzd 9 sfMils dzj sBd3j Y J dets HBo GG 51, U&) t6' C
[ JIstsH HBLOGI&Y LBjtjelsd BJL LB dz ¢ dz' |
Bj ed Mis j o&3d, L' eBlsdydz ‘ Ms®BOIsd ydz' L Ot
ZOzCsodr ftoBdzj d3 Cto' sBOMS ' dzclz o' H dztsfV

9 " Hdztso dzj dzdzw Ndlsls® L HOIsdzd r LtcOL ¢ o
Ctedlsjte" "8 HdAW d&OIsjtec’" Odz' 9, ftedL dzOy4d dzd
LBt ddiry o dH @ cffipdysedsds fi Istedo Odz,
Gjdgj sduydets™ Ctdzj Sy’ tsmdzdd & oadcedvH'
o' HdztMmdets dBOdzd 2 ‘ fted LOCdZzZOHY' - d
L BJ tc' ¢ @@diz" { delsitdsjtcaylztdipls Ols € 'z o B flzfieyd ‘Oz ydds ts o
L dzj o dzazdz] sBtetsB ¢ O Cte' st tothsad]j.C Is © taa@zd y
ZO2Hjhjohddg ' dzgOH'  2dzdd3 ° L Bjte" ¢Odadg? ¢
LOBJ LY Jykz’ fjtcjoOek o MtetsC On LBJ t6°
+4Awy sBd3d Yz yd H' wWdz' dz' Mmis'v  dgeChlrge sy c O
Ctisgj dzgdetsegts L BJte' GOdedzy dzOM' dadz? o dL dzOY



36

ZOMm' dadzv, "N odHC  Mlss 2Bet tshtsdzisH Y j daeda?

OdzOIs s Ydztd53 B EHdEY S SLBjtoj y j dedzy  dzO2
Of ' COdz dz' L duEpsGdsd , L ‘tetsfdzd dz, N itsVvit® &z dz?
[56] . 1 Ofissmkzeo Odzdzy Of ' COdz' dzgdm B ted Mls j
tcsfmdzd dedzd = Btece Odz' L d3' 9, w g ‘ 9 GJdzj Is
odR  Hdzd 2 tetsfMmdzdde ste' &3 bets, o fiddzjt
LOMlssMsozs Is! Hd&Y tsL[k0s tcth dedgp dedzi das' Hs yd 'da
fMls OB ' dz' dzetsfls® oW Holi G g A REEEZOEL 5] B 29z dzd o
2O W, jdtslsdyf' ydes®z, yYdbtsdse' ydkshkz ' |
L &3 dz k2 totsfyfdzoieg, ¢ jhd teesed® dz 3j € s § dgdzidz
odwe dzj dats, hts By | Blzlsd o d¢ b eI dzts
I dydo Odedzv Of ' COdzr dedmn  Bj ted Mlsj o3 o fydzw
LOMssMsozo Odzdn d@jlssHdS, O LOStS® 1 @ dath:
Yyof dgj ‘ fdzz’ ‘ Hddes' BjlstsHdSd Cto' 5 tsdaf
Cdz' IsdfjdzsB 7' H dz &6 s dztded iy ekt tc s ©®E 3 O dzj
C ' 5Lid@) defy drithd]d "

[ dzw Ctc' sCtsdeMmj tco z o Odadz™ te ts ) dzd dzdzd -
odStstcdmistg) ks sV tfids Haistc Rudz@akts tsts Y,z o fotdaflzv w €
tetsfydzd dedz' IsC Oded dzd, WwC°' BLEdzd tisrBticdss ) Ty
hoduC Miss o' H 0, 140Ad 1A@ HofdSaBsH s
L ORtetsy 2o Oy O, O fls' &3 L[@zEZz K § ' sdilz s t
50 HzEH s ! we  Rjtedmlsj BOd dz s ¢ Odzd dzq ,
[ BB &' ¢ j dzdz' s © @ tzdgBizgnus Hadiins L) B 2 dzd kMY
Cto' sCtsdeMjtco 5o Odlf ety wEip wAFtEdRtizd Fdz] o SE s
[30].

1 tod L Ofls s fi) ka3 OlsiastzidzS O f ) Bidpe) H te OdsjGayd fjIs § d
S ZOHDPO® ¢' dOlded?2 cjdz, ' & feso SH
s dMECEBsd Bz oL Wddsissqr O disy ds,d O d
Hs fjodsets o Misk %G dw dzd Qs it L sEs0
bCd&OHOs 5! E Ci' BHtck' wldSi2L Odkisy




37

l Oy dzdod 3 jlsOf sd3 Sftds tftg LteRj jHiskivy | AN 5 B'C (
5C Odzd dzczv Mo dh | dzdzw  j'WepeRis d b dztf fhylsi'c 5 B 5 ¢
etshzdd Hts ofddolz dOHA]L' S’ Isj & jcOlst
sBsBSd odCsidmlkss OIsE d5CRSE{REOHYS & . [
O¢C &2 BOIsdL Oy 'invitra® jfi€ dstfafGrplsdsp v s sfls' 2 dz
sj B j cOkiek, OBt Isj &Y jtcOk©es35,80s L &'

1 Oflszfdedds jlsOftsds ' HesktsaCd &jte
Czdz OfEdi® § sy dodedn i ipdshe tizd g O j WO d d

fcOoddzs, MOROLsLEY. [sByddet, &O Y’
ykCte' o, WC' LB ' dh ks IskdstEs@b ' i dzOdgs
13 . o jHjdts, Hhts Chkd sdolksd Odadz o & fgas

shdslsdydeddz §sisj dzy’ Odzsdz 14 s € ta@ICAS Y~ Hdzwo
tc 5 fn dzd dzdzd ~ Is ¢ Odzed dz H o dgfizis o diffffsHsE =sfls: w ¢ d 2
LB ' dz h' H' OB Iste Mis'tc Hzd Wekdle' ‘Isd dzlzj & B Aff i
LOMissMso 2z’ Is! fmw w e Cizdzv Is dttzto jOsgdardz! s&EB®
Ctc' tsL B Jj [8F.) j dada™

[MsOdzdz’ d©5 yYyOMBsdZ yYOMists L OMssmMsokz’ Is
BilstsHiz 9 [BIdW I BCHYY! sBz MY sMtse ™ totsdzd
o dMBCtsC sdzyj dzlstets o Odzd d3d tesL yd dzO dzd Ctc'
LBEztes 8lsy E t' HECd2 OLtls. | twjLEzdz OIs®
OlsteW des sz Mis ©Odz' Is i 3o wddjdsidds L oQfiAdsBtc * 6" @
CtedmMlsOdz' 9 dz' s & dZ' Istff HAUA 8 H RijjdElseOdz * Istcd W
Emtf " hdets L OMlssMmise Odzd 28 Hipts thls * @ txlde ol ‘Iswisali
SHdsj SOY dzts”’ 9 ' IstedW "' COy" "’ B [z dHifts ff Gt} sL B
[ ilssHd o' Isted¥' €OGyj G HicOls@y O fksdsmey' B30 dz
Ckdz dg@rdeB jiAsSM dto dadd dzO2B " dz W HEsMiskzy dz' .
G teB[ Hdz' ,d3jhlsttsHaC dz¥ YO Is! JjlOf d e&'jletsdiits OdsC
[82].

l Oy dzd o 5¢  dsts o ts 8 H dzw M h"desets Cto
ydey' ' o E MmMlsOds M sC 8 a9 j d# 0]




38

HsfMweld, ° flsk§y6dns sastd yikols ¢SOy '8 &z d L
M sCtss Bsy s odlstcd dzgzeo Olsd dzd L €
SrtsdzcHy o Olsd HB LO@RBtjdegdzy E o' HECd2 OL
Il dHnd wBdzzdzr L oafdsfipts[C izt dptOlizds d 2 o  +
ftostcsMisOdzdzg?y Btokzdz ¢ 0O Mdig dz"€ ted SIS sdizi@ de
By dgh d2 9o HMBls9 . tosdsfsinls O digirstg dgiEDHAs B dz o
B MmMyjesmls', O Blyj, BEkZo Mmndd dzd d3 vHsE3L
Btezdz' €, w¢' Bbkdd L'BEOd k& B dh
Is j &3t j tc OtlstizQe@nlz & Is ! CtcOh jJ odydo Odzdzwy ' fr
f Hlso jtoHY ' 2w o dzj wzdzyrpfdidstisCoe Off 2@ g * Mis s
HOo dzts o' HEB®S, hts O d \igd YosCAPH Y b fg ts Isks
odydo Odedzw 3i ted Mmisj d3 ¢ ' M@ ddn sitktds b {5 Yz dzff fstdais
OHOf sOyY" tcsmdzd dz By J L dz2Oydats L d3' dzs o
Ckdz! sktedzgdrn 1O jSCBdzseg' ydedrms EZd@se, OCd
J U " HdB sdztse' ydzed?2 WEHz 2 HOd 2 & My o tsf
2) BHddd@E WWOCItstids, 9 Oy dzd 9 d dg HHOdRZts 1)
Biolzdz G WHCdfV= o dH ' & ttsmdzddz, * t' o jdz@ L
tsh SdztsH Y | dzdztc s B # 2E)FtiscCdO L O dzd , W BhdKRz dz' o dMmtsC
Ydlsls® L HOIsdesMisH sz s @ de ow Cdrn o o3 f
Ldzd ) lzo Ode] titcd4 5. B H3OD'% f jHotip A B dzts Hd§ | dadiy'lz dz' ¢
odH dzjdz L ydr §O0d¥eB osdds@®Ytsy d3 Mmisd dzc
1l tekzdz € d Gtelzh B3O dzd ZzO2C tOh Iz
Ctc' sCtsdemjtcozo Odedzy, Ctsdzd o R Mls o sWescd
[82.
zodHC tsMIs' SAdzsH Y j dzd28 A ( fcal B dzdé QI ¢
LOMissMtso zs Is! | st d diP dedf[AiIs j d3 B oz dz' Sth' HE

LOndMmMistsds Cto' sftetslsj Clsste’ o . [ dzw sBO" ¢
MmMJ cedzj dzls ' o xdoay' o w B dzlz dz’ Hiso ) d dats® 3 E
heogduCtsMmls" S SIZACY Fdterf Qtsdzstetsdz’ tso Odz'

SosdsHy jddY s &fjcOszcd §jtj dsheL =l



39

LOLOdyUO?2 L dzOR tsH dI8/0m0BaC2a . OFf O tsdzC tod S |
dzi odSBstdMmMissoakzsls! Mw, Isj &Y j tcOlskz ds@ Yo te
s wtsoda s dzdo sMmisj 2 .

Il dSstedMlsOdedzy s dz' dzgdm hodHCBMIs] 2
dzj sB~ " Hdz Mls! HjG HtOIsSOyY"' LicOL €' 9.
odzsg M’ Bkdzd GrtsdzH Y j d H SpfGDIIAILLO difs ¢
o 9"  HiNMsIsC d wekl g d5d ©Odizsiay L) telfdlz € ° 9, w g B L
Ldzj otsHAz] @ o siizs g BB B HS " BIEYSHIOT . v OC 5y
f 59" H tsdydg mizelzy tc jv 3 flada) * o nztcdsd L O HES tsC
SrtdtsHY jddv L SCtdalstetsdz’ so Odatss "N adHSC ' fi
in vitro [55].

[ jtedMmilsj &3q, w gt odH"  dzwe st sOC Bz dzgtsts
LBj@BHc L o dCtsted Mmlis OxiZzday tdzf ¥ 3§ B g HddsB s Is d
Cte' sCdzm| tco Iz o OdadaV Btockzdz tS56C tc' L das 30 dz" &
9 HMBlIssC Yy dlsls' LHOIsdMBOL dag) [L OoyHd BLE

[ dzwW Cte' sC Bz tco Iz 9o O dada” Btockzdz 86 z
B3 ssHJ, h ts s dmoOdz H dzw Cte' sCBdzMJ to
tcjclrdgzrso ®o dHC ' Misdedz” tsr Sazisle glgf @ ROAL fifz dzwv
HijG' HicOIsPMdztso dzO o WM dzdp fipls tsrdglAf s ddffd = t
oS tcdmMlssolze Is! mMw Btelzdzr S oy J 2 Mmils Odz
LiesMisOf yts™ d3j ted misj d3qd .

[ jlsBH, wed2 odSttedfmlssalk’ Is: fiw  H dw
LOdzj ¥OIsd 9'H t' adz? dctesLsodlsted o Odztsfls
BOGOLts otmyb: ‘ d@sHesL sMils’ 2 ¢ d o3d, ‘ B to

BJLYBMjtc]Hdz H dzw Cto' sCtsdzMmj toco z 9 Odzda”
tcicbkdz 5o Odetsy11H adp W B j toj ) j dedzv 3 tod Ml
L Bl rtsCizsHB@edzd BtcgfdH 9 E MlsOde MEBEssH
B3 IsssHIstecd W ' A @f'dr €d E MsOdz ,WigHf ts Cots ¥H daisGnyw
HE)ribdzsHtsoadlstcdo Odzd~ odH' 9, Odzy Gilsted d3
MsOdz , OBl d dizBgztsC sdznj 8o tsdc@ dE10,B@B YIS S H C




40

132st6' 6 tdzij tco k 90Q dgdelztoedlz @ a5t oz

1" tsdzgj tefps € Hitsfdz' HY Jj dzdaw RS dzd L+ €
Gjdagj sdydedr tj Mkztcm' @ oddesGtcOHEZ BERZAdZd L
[28, 29] . 1 OH Odz' L Owio f tzt] 5 ¢ ts diify Bia®Idzcp O dzdzw

MO yded = j d&3B tc ' SsdifjddsRB,=32, 7 Zanifiy. dzL * 2

] 1890G6C" 9 Blzdzd fdMmMOds dzts o ° Cto' s
G4 todif dzOL o3 o d dats ¢ telfY HOE[ , -Hogf¥dp*H e Isyofy * & , o
A O MEEsigdW ISTOOQOY dzd dedzlz 9, " IstedW " € QytsH
zO2B " dz h odSC tsted Mmists olsd@edpda deBj sthrdZsE, H dz
8 . 1JhtcHOoadzs Y dMOdets Cto' Blsdeje@dzy ¢ 9 Hid
o ddzsGctcOH @it2. dztsL d |

1 ddzs¢ HJ S dzr Ssn fMbtels' 9 o ddesetcOHE
ki Bsd3 Ho tsfls Hfticjtsdyjjefdsdsts H 3[J8dadzy 1  dzts & woQ
fsf jtoj Hde! 5 ©SA-BOKRIEH ) | RdiZz o B8 Odzd oz’ He ' GHiE (e
ftoestesh o Odzd O Mjtei HBo W/ v) v ipPn Btciisd
ftostesMis Odedzy M ls O dzts 86d dzddif o fiytees a7 IHtdSH O/dZ!,
Hsfpdz' HyY jdedzg? § 5C OL Odzd, hts f ddzsC o ff totsk
L BJ to' ¢ Odzdgw L Odzdh Oo odmtsC d?2 tc' o J dz
o S tedMisOdzed 2 29zv L Off d dzj dzda™ |

bpolststcd f jtehdrn HESMdzZ HYj d& L d s 'c tsOE
SO¢ sy odS e sy Pded o d 2 ftotsyjun fpssth
Hisfdz' HY j dzdzv A 9 do yodzd O dedfizl] o d3j Steta] frsS =R
V.Labrusca WwW¢' Blkdzd Bltcd®BdOdz L o ddzsc tcOH da
1-2 i3z L O tetL d3' tofsdz, ts s s B dpdztzd3, ¢ & B4s LA |
(9 Oc0O/ sB' ' B) r f & ' 60 6/ dz cdz¢ CtsL (),
sj B j eOlskzte" . 1 sls' &3 L-2OO3 Q@ 0 Amn, ts dzts'H ¥ iz i
05 AC/ "o, L YBHOd hdd LOdkztej dzdev &5 & tc°
w gt Bkdzdg' sSktcd 3@ fdz SO Blzdzd 4BasAf,jdagj H
odydoeo Odzd . 1 ° Hdztso dzj dzdzv tctsmis iz Btolzdz ¢




41

fof jtojHAd 5 ts5h 2By j dddB D ediOc s dakztsH 2 g |
fso' dz dgdd3 ' f ZH fEdifyly o sidslz dzj o H O dztsdfj Wi s *
Cte' BCtsdzMm| toco s QdEflsitcd dg dedf{Anls jlaz dzd Mistsf OH "
ShtsdzsH Y f208eBD-48ACNC dzOB O dzO % [23).0

l dStsted mis Odzdzy o LS ldnd AzO Bz L § sMj tej H dz', 5 L
HiSL 9 sdzd dzts i tc & dzf @ baeotfHddzM Is © Stej dzdzv d30OIs sy O
Hdzw f sHOdz hts' t6J9¢ J dzjrasOyy ' * to Sffyxiiefddz B[ Iz dzc
ftes Cto' ¢ tsdzfj tiea O fS tded{dgiscOtdfdzy d3 d3j to d ) L
MsOdz My, wg B Inddtfr sa& fivide ‘d € s jod s i@ o
Hotsfiskzf jdzj otsets f tetS[2P) Mz O ts Al dd®gHDH jsdeded3ts
f tctsls s ts@dfzdzdodadstte d W37]¢ Oy -

L HEshdz'[22pBjtededdz: € d, W ' inBitk dzdL digjlotdfHdgey da'
18 Is® D5Hd HB L Odzlztej dzdzv Iz tstdding IchZz o O
dzd o J dzd S O Y dlkls® LHOIdZ MiIst BE&ZO s tc difdgOsds
LteOLSd, w¢' BEdAd# b tkizsfsfliggtz ¢ v 'stl8dnd
odydoe Odzd .

I1tse ' HiddzY ' I 'tefifpy HIGG O dzf] D ff FEgizidtsyH 8 O ls
H dzw Cto' B¢ tsdeMmdgtcteo pyts O tcH sdzj yY' sdBE o dt
Ydlsls' L HOIsdz fMlis+ 3% @76).ls | d3$ dp€ WzdRV[ @3 E
MjtjHsodhj H dzW ftsf jtoJ Hd2' BG TS Ckdz Isd
Y dlsls' L H[@F dats iy ls °

O ZOdzse " Yydzd?2 H etsigls© is'dz? dzdeizk ©'f vt ©
Bzo ftolsj Mistso Odzd?2 § tod HGEE " =iy Sy vinferad '
Odzj L tetsfmilsOdzadzy dzj ofistdis(n IS ji taf@cmdztP iy 6 s nC

[ dzw Ctc' sCtsdemj tco Oy"' ° a3J tofigftitdsle b3t | de'* HSt
odSstedMistissE Ozfdz ' dpf @ fplsdisip'y’m dzv h 9
9' H' Ciidods@dzdl 2 B ff fulgw AOds 3 "o d3j ted
HdzW o' Hdztso dzj dadz? 2O Y tsMmisClkzdz IskteOdz' dets o
6-8 j dzL JdABH j Oz, 1-dzB& s@dzd detsyj stsoats’™ CdMmdzsls




42

ud dzdz@ & 'dzts  tsls tc o 9O dzfsq 1619 U H @Odzd & d3j tsd Mls j d
Mskdsz § j to' Stc BHIOHf S0 ' H dzts

Iz Of tots i s diticas@sdet sdz o Lstc§ & OB UM, &
BjtedMmisj i oddscteOH Zi5 Y€ ‘). tnlsiscldigatadids j L+
Cdz Isdo kzofOets{L Wed B, 3MOR OtetsL  feslsw Esds 3
oL Yyg@Z OtesL d L f&dklsY @iz Ad s @d h2S
o dlsted &3¢ BFPVI2H BAAQ® fslswetsds 30 98 P,VSQ it
0OAu ftslsw B 5 0dzjoas H[dzj d2 &3j B HshgstEj b G
' HG d 24 jJOUL Sfstesls5¢ 5dz € to8 bk Qefiplisfiisj fridw oG d@rjdadz" H
HjmMwisd odH' e SO ¢ ' BtedH' & oddscLOBl,
% [53].

I disf M@ detslssS sz Cto' € sdzfj 66 2§ Gazdad o
f'Hhjf st Mnislalgds sgiteiiod filf ody wd W[8].C O Md
Ctc' sCsdefmj tco zo Odada” B4 ted Mis jed3d® OdDIgk mik
ZOlstc' 8, L deOMmiskzy dedds o dzd o SABGP US Z toff B 6
psHWdz 2 B OWE ' oWl d2ilsafo ko Odedds d Y dlsls* L ¢
Cte’' sCtsdznj tco s Odz B3 edMmisj d&sd L H Ols dz B
9' HictsMisOdadzy L Odzffh Odzd v  ded L * € d d&3d

1 Iz dzd L Of totsf tsdztse Odz' f sHOdz M Htsfy
stsdzj tOdzls dzgtsls® 3j tedfilsj s HEB HJ d'oHOkEy On
tc" HC sz OL BIs' HdzW HBMWEdzj dadz? o d7figlsC d

1 zdBOCBEgsH | B3t dafifistdss ds @ de@ffdeidzis" Is tc d W[708 Oy
ZO2 " dqicOfjlssmiso &z ls3OfgY seaf ~rteCy dasilsdf * o
fjtemtf jSisdodef B dev h § tizelzts ZOdzdz? o dH SO SE &S
tsB d3d 3 4 dzdzv , W StgH NEESpldstc § tfetgdis B NOGIBR, 11d]. [

1 BjlstsE St 5C t5dzfn j dod date eyt Hasidte dSidsG) e
o' IstedWHSIMEZ Hdzd S d MY YOS E H JILS odpMes @l ooC
fols' 5 Ckdz sdoakzoOdzd fosbWABd Bsmdd L dz
M Odz Is Gidsogif2 vitro. [ j tod WIS gsdb j e mids teB dzv dzd o ts
MOR OtetsL d LY tedfizA AjJetsdselzEdgds 20 no, f° fdzw




43

% PVS2f o A @ tetsls W d 555 Adsls ‘AR Wz PVBR f B W ¢ &
ne. 1 'fdkY HjE HEOLOY' L PVS2, &jtedH
tesLyddzz dz0 My ¢d L Odz¢ B dz' ' o s’ W sz
' HC 2 [ OedisHy jd2 BjtedfilsjdBdd o' H' Gte' o
L Yyddzgsgls2 R MHPEOEBed 20 "o ftd ¢

MisOo d dzd dz0 f tetstetsh ko Otz j toro dsle 19 dad RO |
o dCstedMlsOdzdz HOmEt jlstHTk MOGdzts daz®
Hjddsj s€ic Off dzdpdzdatc d WB E @ty ° L Off)ls Efgs otdda 2z Myt
G'BtcdH ' 9 oddRBIFLOH s’ dzsL d |

1 Of" sedatzsE O dzsMdls! MY HEs BssHE MOd
LBjtejyjdedz" odCtstedmlssolky s Mw dls ¥ GHsdpy '
Cte' S tsdzij teo o Odzdzw 37p . Hylstshipslits in deizjH e S oflzz’ |
LBdteOdd L' Lt dds we'H CAuL s tdet sheRids
sdydz @ HEts MkOdkkz MfsSts . 1 v y! St
fsksy’ o ktev fskwetsd 6 CcH, §jtj
[ AtsdzisH Y | dzjo ' dgO fig ‘todzdp'Qder] dfQAc do AHOW dz' 2 B Odz'
odf  90dkzd E L& hOdd?2 MzeflstOl (st w
W stslstehds NP 2H dzv ftestesMisOdadzy . [ Odz'  dzC
M wdzy' @ f  Mdzv 4 Isdyde o SOdedFBEP, L sk

1 jteh Hisfdz' H Y j dedez o Ongsig® s o ¢ tedzf)j | 3B
IsC Odzd dz o d dzts G tc OH zd3 | Bslascads A3t tetDasjfrHsjlzdg | dzj o ts
[17,18.1 " L dzg' M j BEdzts { td3$ Hsisdgts dzfifdSHEINcH)Qroiias@ils’ Oy
Cte' 5CtsdzMmj teo Oy Ols d figlddg§ jsdzL | BB tof ts d§ j dFdssEHs
o' lstedW HA®Y' Cto' BCsdzMjteo Oy' ° . MesdO Is i f s
L OfMmls ts ) Hfotdslgts € s dz ‘-wizk O itz @Y U ¢ o' 5 € s dafn
MedzOsdydzd~ J 3B Bdz' 9 90y d&zdeodm G6J dzsisd
fs5COL dd§afOdpdgpy, bkz yYj2 ®&jstsH BLEAEs
' dzC Off ez divtaid W' €Oy 2 BLke kMY hdits L Oflst
o ddetsctcOHE L SCSBjW"' y' ‘' dals®@0% ' H dztso dzj dzdz”




44

Ifls O dats ohdigiC dpts s € tsdzfyj too S0 Odz Cdz' Isdded
zOB O&OleAs M j o JtoctsB dzZv dzd dzOB OG Olsts B ' dz!
tesLodlsSClz, dz ¥y SCGaASH Az d2' Cdz' sdded [

1 " dzwy Cto' sCtsdeMmj tco o Odzedzy MsdRBOIsd ydz
lso stcs 9 Olsd olststed dede’ j BBt Sded. A ' ! Hkist
HOdz' |, ‘ ) C' ' dzyjotsdBz "  HMERCE fjtcjl
BsteW sdzse ' ydes ° Mlstekz S Iskztodats 62l.H j dals d ydz'

vsO0Cdd3 yddetsdz, LBjtc' ¢Odedg?y & j dzgj Isd ydad ~
fsdz’ sodrn iAvivdzj ClsiPtrolz ¢ ' f siI6] tkditswddk OB s
dzdL ' Ctslsj B j cOsieTdam dzsBEOdzCf 8 ¢ f tsils ted
fso 0w L Odz L oMt s My 4 yddz] sels ‘MHsdz’
‘"dgH o' HEZOdz! degsé s " HBBtek Lkdiisce IO Mmjtcj
Ydoy' ' 9 oddzsctcOHBSHazZEnORazsBH - 9 B ylzo Od
9 " Hdztso dzj dzdzw o sdztse sMis ydeoy' o i fdzw
hoadHGC sk dzOMmd yd dzdz' ydo ddz' dzd d3d OB s
sB kzd3tseo dz¥ ¥ Is OCIszOdz' dz2° Mmis! tesL tetsB S d dz
Istclz B WOOIs' sdzW todats ' L BB SEEH L o d¢C sted Mmils Odzdaw

[(WiCkdodadr d3jltH' @ Gt SCsdamjtcokzo Oc
BB d3d dzls  dzj tctsL totsB dzj dafs, hts fsodwL Odats
tetsL 3" osds wtBO' ClsO, ¢ &zOH dzsh O d3d dzO0 M d
Cte' 5L ORdMded B et @O Btetls s d o ¢ 1
dzd B3y dzd 9 © B J L Mz OAfitpdedniz o Pdzdz? sH " &, SH dz]
o OC Py ' dz' Istls@Yz ¢ o d dzets ¢ tc PVE L tc HaO{ds dz® d
o IstcdW"  COy" ' v,



45

tdryrwf 2
fovrtwodfrR w fruofrrR rfefwrrrin
2. 1. [ Qljehnaetdzny j dg
b0z “tokzdzslz f §z@ ] HAE OMpp e Gz & OF wm E&d L L
. ] O3 Ot M SO W EsPsdiizjtcj o Oy dats ff ° M (
ftso jterndzj o sd3z h Othdz Q] wdpQ] deddzdretaf dB' dzt8L0j d3
10 %. | dzd B d dz©@ € z dzt 5 dstip® ezO Hz@iAD M s S fijl.1) 2
FtcOo ko Odzgdz? &5 ~ ek dzstso dn s ddesfmisi 2
odStcdMmMistsolzo Odzd dzOMIs T *0. B E 3B tcd f sMC
b d2Odz' L T &by dZO2 H ' dzv dzy wdzmis d Is iz |
Cte' sdzdd Hd yddzd i ®9 OLuvEotc O E®AQECdffXzde d3° fp s
h Otc" ' dzOMmdgdefieid dz'2). 8laBR B s tsilstcd B3O dzdz” o
LtesMisOdzdz? * hodHECBGEB ofmlskzfz o WOLE
MOH Y Odzy W 9 d¢ sted Mmislkdzl 2 o Odgbfitpst tinEsip@EH$Odco C
0.8*08*08d3. tdH Olsdzd?2 HdAzW B tsHR W BiBtcla dzls s
LO ddd ' H' dzv dz€ dO MW v 'd3Oc 5 1O asdz jdzlzte 0 dZ tc Iz

ﬁ, , : ‘i s e L
t dBllskzdz Isdolzo Qdedry Qdzfdzdztsc e OY Sy ded L E
M. 1 Q2HO0Ot(d



46

g ¥ P AR O 5 d .
e ’ { 7y P o 2% . v e 4 A o

S

{ f).2 12" He 5l tséD@ C 5o dfo tidd zdglf | dzts dSE O Y |

Codzj® ' Hisfdz Hdzg 2 H' dwdzy'. fted wls' s 1 ¢

( S Jj tod d3 dzls Odz' dz' Hisfdz' HY j dedzv ff tletsot
Btokzdz t5C  ofqtsiusly jetdy f izt S d2 3 ®kO®Ew 1 4
101/14( 1 1 106 ® DEOH M s | fidd dLLddzO g5 thsa@sS 15 ),
fMls' 2¢ " Mls! HB [ ottetsp( lds@B da.' H2d3' ldzdds)yls© [

[sLE LBdtOdedd dosotsf]’ dfdgfgersmdzds OBy j dz
Ctsdzj 167 2 L OC dzOH O czeflzy 2@  Lizedgst®' 0RO d&s ‘Atts Is j
1 Olsdo dz0 o ts ZE@Z dfjls|'OTEREBL2] N B dr' HY S0 ' H Odzts
Ctodlsj ts' W k.

Ifdzdo &' ftsls] o  optfeLtz@ny B gotd  d{@dzdzv fiy C
o flsOdatso dzj dedz j W j CIsd o ddmif stz s 36 dz s i Pz 0 90Q
SHAdEEGES) ddad d dsc tcdazly o tddf .



47

v OB dzdlgvw 2
| Bz Lt &ZOC d Mtstels® 8 o ddesctcOHEZ oG st

sstelsd o ddzsctcOH I
JLdoCd | zjoyjd tkfM' ¢ 1060OH t 10
S tsdzf 5
ltodL dzOyjlolz' 9 j tof| o ddzded Mistsdzts| f * HM o
[ stesL tsish -25 -30 -25 -35
Il " HsC o] O3 3 3 5 1
Btoekzdz ¢, ¢
B O dzd
2z &z dz' mls 3 3 1 5
B Odzd
gls' 2¢°" Mmis, 3 4 3 5
B Odzd
it sL d&3" te ,B 3 3 5 1
B O dzd

1 6 B s ®EOE o H 1 HEMGBLZO | d'B ¥ tzs™ § dzgetizdg

IdL dzOyd dedzg? of dzdoe 2 Ctc' tsL Orn dAQdgd A gz
LBJtodyJdg' fipl§€! HectslodzHn d dzd dzO epdsticdes 2SO X d 8
S 5 dzC .St H

 sMdz" HY i dedettez SC sz oo Zo OdzdzY B tddOdz' 56
LBJteyddd Mmls! " f toEfalstdsH o dr2dO Is dizO®) i ¢ dzts & to Ofy
f'Hh jidd?2 MmMtstels [ Ot W k4§ jMist@ fMminslids
t M SH®E stcH SO Mssdztoa d?2 Mitstels 1 OGOHC O.

ltolkzdzr €d E MlsOdz ¢ thy sA sz dz2l s sdd B jj tkdp
tedm.3) 2o’ dzwdzd L tsHdztste’ ydetsf 3] , §f jLtd”

[ dzv o d G Sistsa dafsdgddrd dzdzd = o " Isted W * ®l&me y d .
vitrification solution, PVS o d ¢ sted Mistso-ff & O z@ dzH 1-1sp) , (
d Isddzj dza(dg £)sdzdz’, yjnefduwd SO uififn Ot nplezadriddzd
CoOdz" W' €OyYy' ' ¢ ~igmpl Aldriche 5 € P HISO. et § On «
¢ C dzOH HisMdz' H Y jREE Bz0 dejsH juipszdzdfAl2. t s L yd dzd
odcectslstso dzv dzd dzO X d o d dz' dits 3z @) J6, 16H] 50 d N



48

t df.3. 12 H1' . dzj dzdz? Btokzdz 5C L dzj o j dzdC s

v O u2vl.2
4 C OB Mdz' HO g 'das[Sats dzfn jots @ I HVR([82, 107]

isL ud 4 C d&zOH

PVSL 22 %G d7f tmd dzlz YL 2-Bp +¥8 %[ | + 6 [Y&t [
04f MOROEtL d
PV 30 %G dz j tdxflde%(4 + 15 [% [ + 0, ) OLC

PVS3 44% alzl) | tdAdde O e ts L
PV 35 %G 7 j W@HABY%[ | + 0f, 6MO O & & |
PVSN 15% G dz' yj H[pB4% MG- Ot ts




49

22[ j lssHEMdz' H Y j d&

221 JssH dOMduyd dzdzv Y doy' 9 o ddetsctcOH L
LOMlssmizeo Odzadz? ds 9 OC EZkz dzdets” ' dgWW ' dz' steOy"' °

Il HftcOy® 9 Odzdz? dBiIssHlz L H' 2Mdzs 9 Odzd
zOB Stc Ols stcdz’ -2 dagW * a® Qskckddg * 2 dz' 2 (tc d fiiz M) Is Qlifzts £
ltesHEZS d Odesls’ BPISB®H EZdzfnC Bz dzt " j 60 ftsH daf
G s H 1&4d

{ dB211lunj BO OB stc O Hiti e sacOY L 2 dhits® |
Cdgdz’ fls! L TdnsLda) o detsiEs, 0 26 ' Cdrtrdats, 0 O3dzd 21 to j |
Ctedh €O ,dz05ZEL O M QU Md ¢ &icEdazts dg jAftdz 5 d3j Is tc,
9 OC kzlzd3dzd 2 T t2®unrs'dzy 6 @ Yi yfdolsisf'z, 11

[isBHdSO- @Sy’ f(sd&vc0’ o
WOMIs d dzd(1 W oSUiyz 8 Oced & fd dA2)S s d B Bk 2 b O



50

L GtcOHEZ?2 9 Odzd(8H tizY 'L ggigeh Z®acfiszc 2z § tots’ dgW ' O
] " HeEBBlsoadzj dzgz C B delstezC y' ' ¥ YfEMEOdd od
" 3de’ Mis L) UsWkdisigis esL e On 2z dz€ 5 d3, h tsB t
fsojtrnd Yydoyvw BkdzO LOdkkztj kO Lk t' HJ
ftso' IsteWigs' d3 o ¢ dzt YO dzd9) ‘o O tzfipvixidd &d dab mtts fnfm
wetsets odmsizy d9, JijissCO IsHsded 2 9 OC k& kz a3,
o OC k3 j Istetsdz (8) . 1Bl &3 9 HCtcdoe Odzd L |
tdeW o dzr st Oyt . t " HddzO L' 2 30 n? dzjfteO I
COf " dzvtcdz 2 MstezC Iskztc" yqdoyw, i fydzw
CdaW " dzr steOYyt 2dzed? tejL jtcolkzOt, hits o' HYyd:«
I1ts LOo jteh jdedzr fJtetsyj Mz = deW ' @flgic@§'tc’d o €
o OCkEdE MSE dH Oylzds, ofddsimipisdidizoCOdzd H W E (2
f' ' HdZ B3Odzd oG tstclz, f' mMdzv ytsets ydeoj y! )
OBt W' dz2 stczo Odzd Hdzvw Y tSHOMzZ htsets o ¢ St
o OC R ' dz' stceOy" ' & dzj 8B~ ' HdzE toj Isj dzv dats
Mtctsdadz HER N Cd dsykzls! L OCkYtstcs 9 Odzd
OMdyj dedzv, O Bl j . OCIsdods Mils! HostotsH
1 OfmMssmMsoa Odzd?2 £k tsBBIS’ i s dgtbg.j ddd 2 H Hst
Isd fCHz' 2 dzs @9 Odzd j S Mt j toed d3j dzls Odz! dztsff Ofgts sd
2@ ted ¢ dzOH 9 JdzsCtcOHdets™ dzsLd o f jto' tsH
200 Clddj] @BO' IstcOCo Gz tAM|d | § | SzistR fipdbisty &
LOo j teh j dadgv dzOMd yd dzdgv mdzzy de yOMm o' H
o O¢kzz HEs fYtswed ° dat "t LIQEEDIIAO® .G OH Iz =

222 flsdd3 L Oy ' v B srlzr @O BR Y doy'
' Ldd®Bd MjtejHisodh O®Rd

[ dzw SHdsyYyOmdzts g s dzOMmd ykz o Odzdzw dzj SE
d Sy Jjtedd3j dzls B Iz dzts deW)ls ezts ts [ Gzlg * D d2E Iz Iz filgls O C
j %S lsd gtadls.1)2) ®)ls O g dzgDezO dadadn d t* jhisjdods. s o
ftedmlstcts’ H dzW dzO0 i d y dvdgdzvH dzeof § o e el KRS H©



51

HSHOSCBots oflsOdztse dzj dz' ' dgt ' ' keOyY' 2 dzO
hlsOlsde' L dsydds' flss o jtelsds Od RzSE wi
BOE s f OlstezBCd Hdzv tosL 3 h jdadz" Y doy"
e lst L CtOdzOdRd ¢ tetsLHT dzs 9 Oy o ff Bls
zOmdyd dzdzv o j dzd € 5° C'dz S sMis ydoay' o.
By 20 o O’ 5 9 Olsd N dzvw N Sd5 tatsk' Higs dzsCod@iay’ o€
C' & Stsfyls’ §OltekBS ' 9. 1ltsHESISde d2' Mls: ¢
Ndoy' o L[BBY.c 5H J dzlz

{ d.f2221. 0 j B0 6 @AEHaESLOY' 2des’ kMO
d Wi SIsdo dis'mdgdz" mlsl L g dadndsts{dg,dz’ 2 f ,jite P ~
esLH OG0 OsEzaC®EOdA", da6’ dz! IstcOy "™ I dzO
hisOlda O MIOQS Iz 2z B3dzd 2 5 @O tiztz (3R] jBSE d C1ALS ts
127 0 OC Iz &z dsdzq 2 i izOthjsAn’, H dzBS d



52

i sBslsO ftodMmlstctst IsO 3 IstsH QO] delzOundy dat
of * ¢ Odz! dzg ¢ day’ ydoey' o L 0" Hdzlz{2s 1L u
f OlstczB@)OtesL H ' dz8(3) GFp'lsas € 2z, wAdzH s CHd(B) dB’ dp
CdeW C dzd st Oyt (B)dzts wdaW ‘dsdzsBis Oyt 2 dgz ¢ osdz’ Mls!
ddLE 5 (MsOlsaBOd dg dofy 'dey § sd&3' " Ay iIs
tesBtsytss t' Hdatss 9 C dzfli)Osliste d o W' < tizdzizdad -
QIO i deW i dz¥ dgdptOffEY Isdeiddz ' Is! MW L te" HY J dzZO O
L dzd ¥ J detE{dg® d L dzOy 0¥ Is! LO HBH{ e ss1 ° )@
Hisfw d'dzjdeipde B = ' Hdzs e s Isd i {Er W "‘H&R tolgte Gy ‘Is? dz'
(6) LO t0Onlkzdets§ o dIsd mdzj dzdzv ftso  Istew
ftotsn tSH Y j dadgw tcsB sy’ tc' Hd dzd i s 9 5 dzt
tdaW " dzr st Oyt 6z 1 ‘tsdzda &Y dzyj dzdzs f tets'yg Mk
it Stedo OF I7), L OUSPdpkiO udz! st Oy’ ®)dzts ) $ o H3@zE
ZOHdZzd" S s d2 IsdME SO B)d¥z” BZEstsOYyZz2 ki z* «
(7. rdey’ od2dOs s’ L Jj(Er@igk d Yy deB)e] Asisjstt jizn
odlstcd d3lzs Is! HJj VAlgEMSCUSO filc sHLdfMs HH =tz t6° H d dzd

223 1 dL dzOyJ dzdzv JWiSlkdoe desfmis® d3j Is s H
o JdetsctcOHE to' Ldzdd3d MmJted Hiseo dh Od3d

[(WiClde dz fls: B sEegod g o dzO ) up dai®H @& d
o' LEzOdz dzs L O ° dzlsj dzm d oodis Hirpisd d3 Lt parfeiddir) dk
Gz [ jssHdSO y' d&€d ftdodldp dizashdtny
o  d3ts U Iz dzQedtimdzvy §f Gzl Odeze y°© §C HMkh o Odzd dzO
fofjt’ , ' Mmdv uscp ¢ist dzdalzd s 4 51 dzth 3y digt
Yj et Btokzdz € Lz. J w e sfls' HOHalzgesd d o alz
f tots dzd € dmjtsdedg'd dzlz  fjtasfL d eztf € st d M ls O dadz' ydoy
Bj ssHisd o d disylzo Odzdaw .

wdstse " todz’ Mis! sy dzdotsets f tsh CsHY j dadaW
" dgW " dz steOY' L OISO @ sL o JlsSE Btk



53

Ndoeywen, weOOwfst' odmkzyts Ctdstetsds. |
MjtejHsadh O HAv &OMdyj dd" osdStfygmistslze

l cstesh Zo Odzgdzy ydoy' & ftesotsHddzd 2 W
LO Isj i jtcOkted 1871 20Auw o § &ZOMlsdS o
o j odsdstlz dz' w C &ils' ¢ ol dzls

224) deoyj dedzw €' dzgj sdSd dzOmMduyg dedzv y doe
o' Ldzs® o' wLCBMIs® &jlssHsdy 9 OCkEzdzdes®™ *

r dzv o doeyjdedew € " dzjIsdSd dzOMmdyd dedzav ¥
o' wLCBMIs' odCtedmMisseozo Odzd ¢ tz" W3j g ddzdzO
C tsdzyJ dzls tc Oh) 20 %, 30 @, 40 %, 50 %. t sLyddzd ctsls
ydoddz desdzf h j i@ ve jv C sMmis’ ¢ t1dplsOe bdstaslz ¢
) dzOfdud dede? N doy' o Ndoddz dzdd3s fj ted H
Mlseo stcs 9 Odzd L dzed § @ dzd ¥ € Is {fpii§ € KB ddEO o j toh | dz
dzOMmd ug daf®fm o " H dBsdd dzlskz o ¢ dzs yJ dedg?v C 6O
tda "t dzt st OIsz.

Il JSmMfjteddzd dzls* odSCtstcdMmlstsolzo Odzd X d o
SHdto L zsoadr YYdoy' &9 Cdzdo OdzOMwW o d3j Y (
stcdoded Wzs1 4dBd3.1 710" Od3j IstcOBifds Qlgelis © o' dB' € * Mis
JS¢Myfjteddzj dels' MlsOdzsoadqdzO 10 N Is.

2251 do yj dzgdz? Y dlsls' L HOIdesMmils® Blzdz ¢
o' L ded d3 to' ‘omgitly ‘W dss' o sz sfls’

[SMyjeddj dzsof§ BpH HO@RRY 3 do W ® daj o3
o sz BMisOIsdz' 2 o lstedesmis’

| o Otc' Mls% dzOIs o dzO o sdzse ' Mis!

o Ote’ Odzls: 48 %,

e Otc® Odzls: 44 %,

'V 90’ Odzls: 40 %,

V 90t’ Odzls: 36 %,



54

Vi 9 Otc’” Odzls: 33 %.

[HEOLE f fdv LOckl adz czsLd xdoy'
oL zOUOdzd ot fiply'dz © oftslst®e d dzd S dzlstotsdr  da
wdoy' LdajotHM o0dkd ©O0disdOH S L d ekd L
2 Ay . S s dzls te ts dz! Ydlls‘ L HOldsMIs' ydeoy' o
o dMmEh 2o Odzdz" .

sl d@ obdsSEtMmis’ odL ZOGOdd lsOLIE d
LO OCddid U ttsdk ok :

A (M-mymy) T 100 %,
A= (mim) To, A£ ), (2

H joi A£15 Y O lsek tistztde * fgzOls d o dzs ¢ 50 f BROS O 56 @)
ZOlsdo dzsets LitEOWAD 0@ )BOMO® L ©LOLSO ¢ fdw
BOMd (EBdSEE fls! LLOLEO &0 sHdsdEz L |k
miBOMO LEOLCO &0 BHdskz dvj[KE) o bk

rdilsls* L HOIsdz' Mmis! Btolzdz ¢ o dL dzOyOdzd
tesL f EMC Odzdzv 3. Il " HisEeBE C O disig’ dzi ® B dztf ) Is
C'dzr SsfMis® ydoey' & L HistLLOeEdOsf dgefs ' B t6 Rdz! C¢
s OC sy Gy' da¥jocO dadfs OUsCEy)) & d3tso On - Sdzts.H d dz! dzt

226 1 doyj dedzy ot dzdolz L dady j dadzaw tc' o daW
o ddzsctcOH Iz dzO 7 Ydlsls* L HOIsdz fMls f' M
¢' f tslsj todg judztscOizdew

Il JSmyjted dzj dzls tcSLEdZYHOdZd 4 o 0Otc' O
Iiso O 6" fBIsjtedy

| 90Ot Odzls: Yydoey' L o HCtedlsddsd Lt L
fdz oCk (Ctdastotsdz ) .



55

I 1 9 Otc' Qdzlst: Oto|@ffe' yatso Oded &3 L te* L Odzd ,
Mstcj 2y fdz 9aCkz.

Il & Otc’ Odzls: ydoey' f OtcOW ' dats o Odzlizj dptisen
Mstcj 2y fdz 9Ckz.

| V 90t Odals: Yy doy' L §OOW" ' dztse Odzed kg
Mistej 2y fdz' oCk. 1tod LdzedyJdzdz to' adzgv ofs
LBJ to' ¢ Odada” 08 (HAdztsHddEf 20 O dzd o j dz’ o tsdzts G sy
PdaW " dzd SOy Sets drOM@PGlsddzlz o  Csted Mists ok
MjtojHBow M) Mmzv ytsets Ldzsealz f OtcOW ' dzze
fsdz jIsddzj desoz fMistej 2y fdz oSk ° L OC dzOH C

[ dzW f O OW ' dzlz 9 O dzdzv L OfmMssMtseo zo Odad
f Otc OWL0 WtizG dgfies e 5 o sMC 2 df Gatsds@sif®d.dzj s ¢ d

U of'S o0tk OdkZsOR HjtjH L OSCEOHS
tsB tc s B dj dad ey jodd3 tetsL yddzasdz i jOc d3@azg
S jteddgjdzlsz LB jte' 60dzd N doyAu §f 8d ktits
AtlrsHddz! dz2d S O. 1 jtojH L OC &ZzZOHOdzdzw d5 M o y* ¢
Ctsdzlstots dz & Odzd :

1. 1BJtedyd dg Mis! Btolzdz ¢ ‘ odLtc' o
L BJtc' ¢ Odadz” .

2. Itdtseg fMls' fjtejH EZC dZOHOdzdzw &5 dzO L

3. I Ml otsdzsed yYjtojL sz sB 09 Hdg
Em' " 90t OdzsOr jSMf jtoddsj deslz ( %) .

4. rdlls' LHOLdz Mis! Bkdy B dzO0 € 5y dats
d ¢y jtedd3j dzslz ( %) .

2271 deoyjdedzaw off dzdeolz ttL yddz 8 MOR O
Ydlsls® L HOIsdz Mis+ * Isjted3’ dzd tetPEtic tsMis O dzdzw

[JHtOLE ' fmMdzw L OeBIls' 9 dz dzsL d od
nBdizsH B9 5° OHOf sOy" ~’ O tcSH 59 Y 10 H " E



56

SHdSo ZL dztso My ¢ dzd dzlsd , odL &2OYyoOdzd to' 9 J
o' Yys¢, odesttdmlssolkze yd cetmlstej dzjL 5.
rdlsls' L mBkdzydoay' @9 oddtsctcOHE f° Mdzw &
Ctsdgyj dzlstcOy* wa 0,25 [, 0,5 [dgd |OSHDE [9,C
tdgW t dzt steOyt T L yomsds jSEMYsLdy T 1, 2,
zOB - Odzdz" s @ et etz I sEts © 6 dw fsktzo O W' s
sfo ' Isdzj dedz" &3 5500 dz¢ C fAutf tad olsfjSdite] ottt
oJtedddCzdz' sk o sttty ~ 1:1 o wEMmis'

228 [y €O ydlk' LHOdshs' kO kjtd
o qdzsGtcOHEZ 9 L Odzj ) detsfls o Y § dzdiv’ o Wz L Ot
Mon oL d ' Lus” Gislkyy-HaghHat BEe@Gy "

1 jtojH ftostesh zo Odzgdzw d3 Y do Yy dzOfmd ykzoe
o O0OCPe " dz2 sEPE’ [ HOIdz Mis! ydoey' 9 oddatsc
50152, 39m4d, Mad1 8Z®Mdyj dds Lias L SysiodaQjdsils
01f, 3D, 5P, 7D BjlstsHd IO IOy~ y' dz
O yYyomsds dzOB k- Odzdz? Btokzdy tsC Isj ted3’ dz
W' bsktetsdzO L sfMe  Isdzj dedzw &3 5500 Ades C i
d¢ sted Mis Odzdza" d3 Stz jdds dz'zlstdmy “ ' tcadjif ttddsdo W € sfyls
] " HiMlssS Y dlsls' L HOIldatsfls LtcOL SO sy
ydoey' 9 L L Ctdlsdddd Btokzdz OB HB L OcC
vOCByY Bty ' dz¥ o Odzd Isjteds' dzd f tostetsh o Od
o ts dzts GO
t sLudded c 5o OztigfsiaetgOn so M ° [ & B L M

-

(©)

229 [jlstsH dzdL’ St5lsj B j 6O tedas’  H Y
COdtsted Bj ste’

AOLBBe ' fjtejrsHd * MCdzzo ®Odad®6 Ae Bisc
5 B | ciolsszdetsc 5 ff dzOo dzj dzdz" W 5 s st o Qs |
MW jtojdzay' 2dzs’ MCO@EEEE LS OdS tsEdhs®dd



57

wed2 Bkdzs L totse dzj dety ¢'1 oudk sl mEfdzjsdztO - af
L uddd (aBOom@ssz’ 4d ( d3@ENOs ' & diflagde’ )" O dzd
COztsted d3d IstedzY dalf Hisdgdac & ¥ § dzdz’ W OL tso qZ¥

CtcOhsets CBdelsOC sz Btolzdz € L fils’ dz€ O
Btotsdil7f, 184, 189. 1t.cOL $d GrtdztH)ykZzo Odzd L Odzlzts,
g J o] H dagW heodHC"' Mis Sn Sz H Y j dzdzW ftod

U j asORd ] Mistkzo Odzd d&zO j IOQE" odz@d te h ool
0,5 G©OH/ Ro.

2210 [ jIstsHdEOMd Y dzdzv "Lisdz) s9 Odzd R B
o' stedW' Sk yddsd tetsL yddzOdsd PVS

L tosBtss odft o Odzd JWJj SIsdods Mmis ¢ dzOMm(
Bioczdz S&d disylzo OdzdavOr e dztS dglz 5 tetsL yd dz' L
Ol BsMW jtcdese s IsdME k2 §dc@Ask ozl G3dz6 B tcDa)

dnd @3z ftedMmistetse Hdzv dzOMd yd dzdzy O B Eclizdiz
CdaW 2 dEOe QW | dR2MO S EROd Mistcss SO d3j IstsH
LH" 2Mdzt " s dffas dIs 0D o " dzj dz' MY dzfipy 'ts dg t6 kode!ls!
2 o9 0O0CkEZddg, Cwoidgd tolgj tcj L f Olstcz IBFCL L 06 B Ha]
tc' HJddztsb | O Cto' L G stodztso  dzlz (4L 6 1 H dg@zxizO
© HGCtcdo Ot Is(®B) ' L @I ity ydy Is ! o @F). &z udEd R d3 dapd
JEMdSCOQlsste’ a0SEdAEs Q@ CB@PMICRE s v L
Ol dds MW j tc O,Is domniSdze obaidd y Ot Is! L O HEBY KBRS E B
1" mozv HMmwgedzl dgdzdy IsdmGkz o 289" CLO ©OHE
Ltc" HY j dets’ o@lcdssiffsloitcedfd moddzddz o HBLko O
etsBtsyYyts’ ' Hddzed. 15 L OC" dgyj deder 1§ €3y j Mt
fltcj dzdo O Is! £ g€ zizdkidalz? € @Odgf tcB-80 - p ¢ fif ot
20-80¢1 0. 1 ' fMmMdzyv y' et o' dz @€ OdmEY s
CtcO@pHdzv MistcOo dzt 9 Odzdz?  dzOH dzd 6 CHEpPSHGHES |
o OCkEdgdes’ BROG' MistcOdz' L O KB sBSEctsE oL



58

tdm. . 2.@dfds’ 2 Hdv dOfnmdyj ddv Bkd
9o OC P dz IsiOYB blzdz' Cd o GUASEREBRA 2§ O& & O,

L GBBBYSBY ' Hddess, 4 1 o0kbkddd?2 h &zOd;
9 OCkkdded?2 dzOMEsm, 7 1 jSMdSOsts, 8 1
%ZOH d&zdh Csotsets IsdMSEk, .10 T tSLH' o0y

l tetsyy i dzOMmd yj dedzv  ff @adedptizO ‘s Bisytsi &
pOCkbdgdkts’ COdBjted L Bbkd SOBJ, wC' s
A HsMweO' Is! mw LOoaHWCd ofMlsOdetso dzj dzdz®
ltetsyjfm LOSC dzykzoOoafmw ddhj §' v §so' d
f'H YoM " O&EGo tesHHjtl®Y Bsokz* ! Mw k& B' d
1 s dzt dzgj MECdHOdzdz" dZOHIZdh CSsoasets IsdMEE
iWjSClk dO Bkzdz $d. s' dzt €' Mmdetss  BY' dgf t
f zOo O ydr dz0 ftso jtendse Blokdy S W' fidaed
ZOW o detsfyls® f dzOeo O ydr Btokzdz ¢ "5 o9dBtO
] e Hdg Mis! ©OCEBets j%jiCkk dsyj- BR



59

Bl skt ydss MekCkkztes BEkdy 8¢ kO
EftcsHsoy ofMm! et 9 jcGjlsOy’ 2detsegts f jto' SHE

rdzwsy' dz2€ d cdzds ddzed f tetsded € dzj dedzv toj ytsoe
totsL f sH ' dzj dzdaw Z  t' L ded R h Otc On Btokzdz €
Btokzdz 5¢ L ydqdzOddd BOtcodzdG¢ "  ® (0, 8 ¢/
Ak stej My j dzls dz L 5B e Oy j dzdzv B tadzjdiy ysjSdzls dztt
CtsdaW s5C Odz! dzts Bz LSH-5I0tdMetges s ¢ Cagr | Zei ss e,
[ soyddzO =~ o ddz LBEZHY j dzdzv" 488 dzds. A" odz
50552 6 dzd3, HdzVv iZQAstedzds’ d&zz 650

(Wd Slsde dz Mils!  dzOtlte W GiAREDBdSE tclzdz 8&zd d3d
[ 4S OL L d3° dats® sj B j 6tOIskzts WOoLBe dn 14t
CtedmMlsOdz' L Oy"° otsHd ° L B' dz hinjC ddaiz" HBLdigs tc

2. 2.11 of jHsMgHo O dzdzw N dedOy'zo 99 ddetsT e’ s
MjtjHBO dH

Il " Hd&3d o Odzdz? Y doy' o oddetsc Ol s OF §1
mMjtejHsoadh O3], LH' 2fMdzs 9 Odzd L odC sted
ydoey' o ¥ dzsnH @dkEIs AGY. Wesmls® tc' Hddzd H
odCttedmissolzo Bz WSl dff CJ ¢YofjtejHd &
HdzW o dHOdzj dediz'dz" MicsSicts dedg’ "= dgisy 2Is¢ L OB d9o O
JWiSlkdoedz Mis: 9" H Ao Odzda” .

10 Ydeywrn o' Hdzso dzt o OlAfftcifdstats] , " W'
Mlseo stcs 9 Odzd IsdME 900 dBBRB. tls. Mis. O {
oMM osdmMsStets IsdMC LB @ Nejokdztzsis d fif Gt
ftesyd M fYtesatHYJ ddzv 3 doddz detsidftd Yhijp Qo] st
B'dzh o " d degdd3, "t Ldzdykzo Odzs tc' o j dz

}J'H W' o dsC ey tdy diffotrlf Mjlsfte @ tdxzvdalpts
BOLOdz dz €' dgyrn A ddzty d 73 diplapy totlzBs O o d - 51



60
Of " COdz' dz' 1 " Sdozy ' wQafjtdddyjjdiyzy o ' H d3d 9 O dzdzv
ydoy' od2dB30dzd IsO MlsOeaddzd dz0O ftostotsh zo C
( dzj G " ¥ f tets te ts ) S10@zdz @ fptfdg 820 I © Grdedzy N
NdIls®* LHOIsdz Mis+ T LR g § " dnlse § tctsB zH Y

2.2.12 [jlbsH fofjttjHd! 5°° §' HElsBH
Ctc' sCtsdeMmj tco z o OdzdzV d3

rdzy Cto' sCsdefjtcolzo Odzdzy, L Bl st totf
Ldzj otsHOzj dedz” 5, G tetso tsH dord o 4'sd:j tc szl
SHdEo L dzse ' M ¢ d3j dals dalt " oz’ dligjtds@swi' 5 05 da @GNS ol
05f MOROKsLd (70 €1 0). 1'fMmdv ysct
T dsHdd ds’ (420 jpusdrsets BT . 1 tkdy $d od
H' dzv dzC ts8 @O 25 o)xfipafH * dzw dzd L ° L dzj © SH dzj
Mjcdjdads' o f et dtsy Of adsh j ff dzs 9 Odz! desEts M
fste' odzs o0Odzd jWjSkdods Mi: §OMdo dese s
PVS2 (oddtsyke Odzdz" £ Cto' sLORdMds®E tots
sdMSk foskwesBVEY T4l disksasdl o ddd

2. 2. 18H [§ABdzsH Y jdzdz? SO o' H' Gtc’ 9 Odzdz

[ rBBdzsHY j dedzv Btolzds 5S¢ L H' 2 Mdes(db © dAfigtzlz
10 hlskC hdwitsd Y Bses (MLo@dEs jigRddsE ¥ i
1500200 UCL GR p L f sSHOdz' h 58 odlstcd 3¢ 58 2 (
L H ' offodrd L O d S My tsdzj dzy’ 2 dztse s tej Y d Bkz
sj k] jtcOlkted ftod §yOSto Auls K] cOsi!
E L©OLSOR LAKRY | tsQiftigdcOBztcO &z otsHW da
19121 Au. 1" Hd&3d 9@ Odzdz? ' L tsdz' 59 Odamf nts {f Hottstsdp! S t
ftoctso SHJdJ] dztsHOdztbdzz tetsL yd dz MoOosOtetsL d L
o OC PRI ' dz' dBsjclOYHj ¢ OL Oy" °’ ftoslsw4&BdB3CBO, R
fsHOM M dd& {f deChddyy s Ols &t hl jlctdastetsh & o



61

ftese sH d dzd z dzd Mis | ted dz# dgdez o Oz df
o dCsted MisOdedz” d&5 ff &zZOo O ydn BO2HOUWRYAE"
Edzdseo On W' IstslstetsdzO.

1 BJd 6] ) d3tefli)ls yBdgds<f dz Bizde ¢ " fdzv¥
sy’ dz¥ 0 Ocdzd RO 2 HEKBEZ d¥ s sk dgd dzOB- O tsde
Is j Istc OF ztiz'tc Pl Az rdlsls’ a § sdzc @istizd = B tolz dz t
o' LkOdZz dzes L O yofqsds '~ ° < d2O X Gdedpin.ls st
¥dlsls' L HOIdz Mis! ' L tsdf otsiats® dzprs destalZ diy Ists ¢ BLY

2.2.14 [jktsHd Stdstsdy IjBfjcokt
50 dsded” H' G’ o O dadaw

1 34 Issr  Cetslsbdlsdptfisjdic Ols Z to d 9 dHSo tistE (Ol Ikdad @
cMaséewsdm. .B.. 2. 14

t dm. 2 .12tc LazO HL
¢ A 1 MastechH d&zWw L H" 2 Mmc
Besdz ssteddzc lz. Isj &3 .

vjtodistf Oted oy dodzt 0o Odzd &' wedig® dat &dds50 dz0
WECMmMkze Odzd i+ teffliw ¥y QOB 1@ . 2



62

tdm. 2L Pdddew &dzv Isj tedz3stf Ote & MilstckzC sz

[ dzv  f s5CtcOh jdgdgw s f dzsotsets § jtoj desfkz
HOIsyYyditOmlssmtse zo Odzd sjed3sf OMmis iz L HBH
IsJ ed3tsf O figligly] deC=iztsiin d disd) tedd$ds { iPfe@? SO o d o dz¥
r Odz' HSHOo1Odzd " 1w O d@ded d3d Isj o3 Ot OB
LteOLC" " o, L H" 2 Mmdzs-o OHiZdc tofs ® ©dadzay ¥ j lsiolzv o tsH
Bsdz' sstcddze. A] HOo Ozt L d@3seclkz tsy' dz¥ 9 Ols
f so J tdsafipidz’ HHY 2o Odzd = L OL €' 9.

2.2.15 ulkOlsdMlsdudz® sBEsBCO jSMYjtd

ulsOkdMmisdudze ©BtesBCE HOdDIRE (oo SH.
ftosectcOd3d ¢Statistica 10. 0¢e. [ O©dz' dzO o
® " Hn(dzj dzdz" . [ dzw f4dtjoU®BygmismlsOsdmi:
o dC sted fls sSotze Ojdte' W' s @alzdz0

1O B0l jtc' OdOEYE (kT B H AbBEs BEIEZIBILEY. |



63

tfrrwf 3
gul [trrvcec ofYrfdAtdnwyrrRm sl rsAw
r{fef wrirrRm rwfcrds

whilstste" w o JdzsGtcOH Otcfmisoa O IsOyd fdetles s s
Missdz' Islsw dzg Oo ) dzH O dzsBEtcOH o Jotsh o Odzd 9 |
Bstew ' ysS rd fwets, rde Msjte, 1k&, C
Ckdz Isktez oddesctcOHEZ d2ZO Isjtedltste’ ’ iz yc
tOdz’ "j m Mmistsdz sy @sdzdzOBsMyd o’ f§di B
odStstcdmistsolzo Odzd HJC stetsMmis W 2 M o sfdiztsls tc OH
JwoEctej y+ ¢ SCtdsdy W d2O0 kZLBjtjyy" stddik
djtjHL BdsB@ste' W, s hs MAaO5AMOIs! Otcn j

1 B 'dh ' edz ydzedr tO2Bdz ©, Hj BBftct
ftsfj dzj dgdz [zt ' W 2@ BjtejL' JEkL!CEGEH
[17] . 10 Bsdzj IsOA Hitcj o dz' SE B -rdelz fifildsBc ts® Mt
[HiM € Lise kzOHlH ddsc @6 dzf . AJ Mo " Hydls:
Ndlsjdz & MisO Bldzd L ZOAWBIR M. o K SASEB OB T

[ socdd?2 yYyoOfm 990y O0dzsmw, hts dz0 ' o da

LsCte] B3O dz0@ wdztsB sy Odzgh d dz' o dqtetsh Izo O dada”
B' d W Mizdswmd Cdds®d. [HABOS oddsScicOH
HOo dzt BOGOILEk ' MmMistste’ ¥ .

1 Oyqd dzOlsj dzvw dsd tetsL 9 dlsC 2 o ddetsGtc OH Otc Ml
Blzdzd @tsdzOMmisdte’ , -bj s’ g mMdzOs 8d." o15] 6
o dtetsh z9o Odzdz™ oddsctcOH E it desifpdEDmls di tsw
sd’ef! S’ tkf' (d& ksfdhn 1 JSsdd, 1151

[ sdzOMmisdtem! €j oddesctcOHOcMmMlsoats E  tSH(
f sh dted dzdz' At dzO w dztsB sy Odale@ dal j dzditsd C
yek® 90 B Iz dzd L OC dzOH j dz' o d dzts ¢ tcJOtE diaf] €
ftes' Mdzzo Odzd YSdZOH 120 ¢ 9 L dzO02 !
B M Csdiz cjteB’ . s’ B3 e jtwBO i MO vk



64

oddetsctcOH LisBteOY jdzed?2 N j (pSPOU wHBYss,
oyd k 1760 sy L i dgdz® dhazO iy BPLO € de: 2 fgr. €
MmOtes " afp! €t ckBjtode ' odttsh zdddes f s5dzOH

v 1914 ttsy’ fteOyw digd dzO" Fdzfs € ' j2dsda
wo Odzd y! Sses 2 MmBicChHome SRz BEBjispd HHz
o d dzts ¢ tc QUelzd € d

bdzj " fqdzv LOCtS' HOoadg 5~  ° BOGOIE’
4 dzsB sy Odeh difiad -~ SH A3 tc O HoVdddES CtdO H Odcdg®B o s,
o dtesB dzd ylse O, Bzdzs olktcOyj des dz2O0O HBS9 G
[ s dzd o 5, 2O Its?2 yoOfm Hdr y§f tsfddid, B
Mstelsd Bjsddls] M®O0 tsC' o ItsdBz Bkzo dO f St
ftoej HMIsOo dzj dzd? (EstosL o dlstcdo Odzdd&idd & B te
fsydodedrn o dzOMmIisde sflsj 2 ' oHjdzdzedr Mtste
notsicsPdzfji go ' s BROmdEEsts ff tod C ZOH" 9, HJ €
LH'® 2Mmdzs " s+ mw z C dz' dyCdsta{te @ s HE dgtlafge H
4 dztsB 5 O,dh deégd W € L sO¢Cdn tcj e’ tsdz' o L C
L dzO y jlezegy |

s OCdd3 yd dzts o3, Hts dzj HOo dz' s¢ t5 dag®lindizd d:
o' HMkjstes Oolz OdY j dzts G te @Y 'fipy dz’ ¢ j Schaaebiitboan &
odwedemw tLtMitciHyjdddz bk teiotfe Ols dzder fi
Milse stcj dzdz' © iB3tzj Hztf | dzD W Y dzdW~G © B OgESE dzd B
GJ dzatsW tsdzgH  dz02 y' dzdz' Hiaf,~ QGHERHs- o HMBO]dEE; o) Qf d
hts HOks B dz S5y’ daj dzdadd?dzisticdssldjdseo O st 9addx
ZOh sk ] ¢ sdz .

JHdddB 'L hnOdets Odddts mizslsd B kzdzs Mlse stej dz
y' dzdzdr Mtstels’ 9 o JdzBE c@eziz ¢ B dzy  ditS colimid Higdixn
fodsodrn bkdiisce On HBGMdz' Hdztscded Lf ‘s ls j' dgtf jlze O
mMeseo@P bw) s s 1 o1 JusShe@ daf' . sdzsc ' Yydetse s ¢
HOdzd2 YO wvBjtw'i1g O fiiledhigtsyg'dIlstsH d dzd [y82. L B,
i sLicsBC O MEzyoOmdzd » tdojzroddsizdryc * 20 =€ to' St



65

MisOdzH Otcls O d3, O I[sO¢ 5y H 5ls tc d d30 dzdz™ o d Bt
fjtejo' oy , BOwGE o Odedzs LBJted d dedlz o
Ofmtsy"® Oy* °’ Is € Odzd dzdzd - BOdzC ' 9, 9 HOSA D ts tzeh
slsted 3O Is d i) lds@EOaty dats@ s dzOH B Odzdz v € tc O’ dad

[ dzv Mo tstej dede? OBRY j dzsctc OW ' ydzd s € sdzj
BzdzO ftetso jH ] O wsBislsO s dzOdzOG tsH Y j dad
f' HtoL v wdz@QdzE e Odc™©ty H Ozt By dzde ' Mmis z ¢
dZOkzC o ] Mo o totsyets HS@ERYIs 1 )

v 240 1 9 H Odzs MW dAOR tg ¢ dglds g Mtstelgdwl d 4 d
¢ [ Oc Ot ez’ * L zO2 MlsOte' hdr O j dzsc to
fMils Odztsep @ O dz@edrH Hz® dzdz [16F. tc OV dzf € sMyls dz'
L OC dzOH O dzdz" BO2BLzIsdz tsts [ gzt mzk weBCHHZES
Ckdz Isd o Hp@ dAOE J Isstc’ B' Sdztsc ' ydzts’ fls ©
My U db.. 510t6OL " dizO E 1 &3 T oMt Cdiiz O DH.GC
10 Ijfjuwdfhdy? o& mMyje " Mmis: onBHJdIs! H S
¢l Bd dg" C@dzylz’ gdzee o JeMdIlsjlssdy Bzdzs " HY (]
My otctsB' sdzgdylsots ' Mise tstgj dzdaw &z A
(r sHOIss¢ 1) .

Ad o My BERdzs 9 dBtcOdzts dijtddadfitf tOE T ‘tsep t
{.{ . wo'Qagidg z dzd L OCCciosiGiaf) H dadtS  B3Q @) oAU jls S
' dz M! ¢ 56 8 MPEEPEno08.s¢

1 dz0 y dzlz Yyofmisddzz [fMmo s duse 'q et defistavd o W Is c
o ddzsctcOH OtcMmise Iz, LO hts dzj SHdStcOL s 5 |
dZzOC stctsH Od3d . Btsets HBsfeo ' H L i Is & i B jodkdd
o ddzsCtcOHEZ HdzW 1 " odg Yydesets tj @ sdzz v €
ftecseo  Hdzgd d&3d W OR " 9 yMvggd ' Hzls 9 ‘teH ¥ B 'Olsizzfigw . +
ZzOH Odzd &3 L s E.H dquipsgsieCs] dO tq A )HEO IS ts €

s Od3dy dz0 o3 My’ " Mdzlz o Odzdzy  YOHR o d dats G t
zsLd B HjtjoOrR ' Hteshdzsets ' Hdz MSEz
Cdz' kOIsd ydz |, Odzlstetsif s¢ j dzda’ s " odg'"  daQY



66

BsttsL o dlsted o Odz' fyls! 0O, i 2 Cd dtiets NshsaRD &
hts dzOH O° o Oy dzdedg' dgjS fifgh jetf ok By & H 5y dz

LsCtej &3O " delstesHEZSC Yy W SO " HjdalsdW' COY

ltoslswesdg HJGC" dz €A etsC ' 9o BzdzO f{ to
f ' oHJ daded - mMtstels ' o mOte¢ ' ot C5° tsB dzO Ml
Ol j dzsc tc OW ' ydztsy O &etsdixfedBf). ™ o dzsB s

tdm. . wsttsHESY' W ' oHjdedzd R Mels'.o

I EdzO LH' 2fdsj 20 daj 5GBS HdZzO 'f ' W OF 403

Ctsdzj S y* - BJ L dOM' dzdzd ~ , Mistsdzse d = , o d dzd
o' LdzsGets Isj ted3’ daizOte @dzder 9 O fzfy ® ©QadABY | w b dz
yom o y'2 Cdzg Sy zOdz' ykz‘ s mw f 5dz0

(feijnflsOoadzjd B ' d" d %y 80 L©OLLOG])
MjdjSy'~ ' oddtscicOHOWEY O uwdss sy Odzh dc



67

[dL 02 dz o d dfsiCN O dzdiC@EC ZOHCd BLko L Of dz
fts 50 d, Bt' ' dssoOddr L § oHdW5 daB f
CtesCtsds SENAR).2 o (tedf.

t B2 jth O L OC ZOH SHY 5B FHifE dzis OR ZOEUS ¢
fMlsOdzy' v miuv "d& 1. 1. sOtOL

(gL OQEalj S’ L OSEOHSd ®BYa OBk d
Ste' ‘ dZsso Odzd R L §' oHdW 2O ' edz ySkh Pts
2 ®OC' L& ttd fesHdClkso Od sy dzdo ' f
Octesls G @B S wCshls'  sf@dyjstso baj@dzd |
Hjttjoowd Gfstd kO d&jls0Ody O Is 6B dgds2 Iz
(e dBB).

IO Mot &z0 IsjRdsdzse' ydz® § Otels
OB j s Ol ' ydats® € sdajtHyls ¢ sL § D @Dl akapt
“whkdste dF  ipwEsld ods'Misy Ro sls ' . 1 ' o dg
s’ dz o JdesEteOHdzd & L OF d "3)ded 2 &' Mo d o



68

it dB3. 1 ez O L OC dzOH @ ts8 dddats & i O HZ OB dits G
MsOdzy' v mpuv "dg. 1. 1. sOtOL "' dzO)

t B4 v jtedlsste’ W d6 H dete o P egtlz’ o M+ € sz
m. 1 Q2HOt(d

1 Bty L hdtej ddy ¢tsdj Qu'f wifisltgls O
l. YO ®se fjtemMtfjSIsdoadeddsd ¢ BtedH OB o
fMddzi Sy’ tsdzgj .o’ o B Iz dzts fted2dzv Ists ' h j dzd
O J dzts G @iz j\§dgs ™ 2O s w B®Otc‘dzd wl s' s



69

1 0 HBMdzZ Hdz 2 H' dzW dzy'’ wls' s 1610 B
o d dzts G tz@ HodBdhi j tolsd W ' C s Odzd d@3d MOH Y Odzy v dzd
o d dzdzd ‘ dz' 9 j hOdz dzd ~ mMetels* o o d dats
dzOH Odzd EHK Wi ' ds. 15.0" @dsa® Htotso ' Hdzd B3 ¢
fd dzj ¢ y' sdzj tOi3d 48MstssfzepeEPlbo * 2 1 dzts

[ JLO2dz odHztfg BOBUzd SL OC dZOHSCd BEO L O
twHORB] 5 40 o3, BGte' ' dzstsoOdzdm L § ' 9H dg"
CosC tedy ©OC 3 B36()tcd mu OC tetsL d3' tod f tetsH
odiBtedmMlssoaolzo OIsd B ~Odz' LSO Odzz OcGtesIs] -
COtels®O LOSCAdZOHSd IO odtetsh zo Odedzy O j dz
Cdz' BBOIsdquyudedr ° " tkzdzlstsode GMtsB dgdetstsMils 4 ®
SO ' oHj dedats’ Mistste’ dz o JdesGtcOH ABF. L Ondh

t iS5 1 OCZOHC O oddesctcOHAZdSCE dz2O H s
ftesBdzj 5 Cto' 5B  tSdzse' ® ‘. S’ sBjHJyddd 1
] B Isss tesL h dtej dedgw € tsdzj & dgd d3d Lzff ot ls
o qidzsctcOHE dZO HtMmdz Hdz 2 H' dzWv dzy 'L OLIdEO HSE
9 d dzts G t&zGHOBHCO dzy W d3d B 4 L dzO " dzdzd = , Mls s dzts ¢

st @ oddscEOHE ' L dscts Isj tcaf figslss ¢
(r s&0ly ) .



70

{ dM36. | ddesctcOH dzed & d2O HBMdz Hdz' 2 H'
Ct' 5B sdzse' © ' Cto' s@BjHdydded 1 61 vSwO’

dL O2dz o JHastEic®@E dzd € OC ZOHSECd BEZO® Mlse
Cdz' BOudzdez dzlstso dn B dzdo sfisj?2 HOdS’
Yyslsdtedz® tw H OdBddzldfte Olda] ~d3,L. ©tc'oa Hdzw dzO
M dzOdzZO 3 &3 L Ctesitdk SEzhO 3 . v 0O¢ "
9 dS e iNBiIsd d&3j - Odz' L s9 Odzgz Octelsj mndz S 2.

sOCtsy Bhkdzd ofMmMlsOdetso dzj dz' dBj sOdzjdpv'C "M ff
5B dzZOH dzOdzd h f Odzj tc dad dB,5 B dgdRgisbsdigO H 5 D3y Bsdej dz
H' dzvw dzC O Hdzw Mlso tstoj dzdfzCf{so j Mdz® o d dzsG te

10 HOd?2 yoff &0 IIjtdlstste’ ’ wl s s
o qdzsetcOHEZ, LtsCtcj B0 MOHY Odzy' & MmMtstels’ 9 ¢
| BilsE sYldd LOY ., ' Histdas®eas Gt

MsOdzz tesmdzddz dzO o ddesctcOH dzgd € ORF B ldzts L
"L LOmMistsMmize Odzde B2 18% J38z0OM .dzd AdfjMstdsiziB H O ¢
¢ dz € Mmisy  f j teijLogodgh, j disdavdz' © B H dadkrd ro IS OIs,
fsmis' 2 des’ L Wz desten des dfts o jlen dzj o sz " Ote
dzj @3tsy dzd @ * Mls fMilse tstej dzdzw tc s fpdzd dzts ® HtsC
mMdMmilsj &3d, wWECO ‘Muhtls iBdedie tisdd o gzt sdz° f ° o «



71

oddz@e @tOMIshbd S stcd Mis Codgl * diftstelzfz? s gz dgh ¥ Is ¢
2O " HIstcd G3ZOdzdz" ORY j ZSEtOW ' ydzed = € sdzj §
sOCdds yddesdz, ftotso jHJ dBO5 totfis'B asHs jOdzdfdsn
Hsfpdz' Hdz" 2 H' dzv dzy’ 1 sdase " p Gts O 5nizdEg €
o JdzsctcOHEZ de®O sbk sgteflptstc’'v’C tc O’ dafy’ oL S tdotg I O
GjdgjIsd¢Sd, o' LdesG B Is§ ted3 dzlz ¢f O 108 O @ dzdz"
cu' I d&3. YO @O s HdzddRd ESC O’ dzff! € d d3d
o qdzsGtcOH Iz, w gt o d tc-15 s I elzls i Tzt T, dd§O> Rldz0 Iz Sots -
GJjdzgj Isd ydets Hj lszD€ df’ ditsee dOigas ¢ st e tsdg tizt€ tdsLd to fighls
Csdi3f dzj S Msmls® 2 ¢ Mmis+ HS ' L dzd m nofSicsB
Y dzdz’ fMls ( © d dzdz' sO Mlstsdztse " ) . v OC 5y
GjlsjtesLdetslsdz ¢ ' BtedHd, tltedd@zOde L O HI
I Mmd vy HOds &ty dadd ' §isdzls st dritca @&le P Is o dzasf
BOjtc" Oz EftesHtsey oMm! Bet 9 jcjlsOy’ 2 datsc
ltetso jHjdz2O tsBBISO Btsyj LOBJjLY judlsd
W tcedo Ofgdaif S y, IstoRj t6° of etsW ' dz' dz' * dzgf)liscpleflz Is
LEtO dad, tME dz €d HBLOtAY® LBjte" ¢OIsd
olstc Oy dzd A3 . vfinf " hdzgj odte' h jdedew ' HIsted
fslstecj Bz dsodm I mdesdzsctf BtsB ‘Lo L Oz Ua
o d desicis® dztsL d s @y OAGAc’ ¢ Odzgdz" [zt
lteso jHjdz2 tetsBtlsd it Mlsotstej dedzt ff sz
fitciHzBse 58 Mk O ixdpdysjtdgd@dzh d dzd, W ¢ o d dat
o d dets te s & §lzts G tSfigiiize sSte j dedzy  ded L ¢ G 5ldzj @ty 6 Ols vid
MlsOIsd BOL s Htso ¢ s51Edzg G diy detsipaBQ die * Iss1Ovdzdp"
t s¢d tsBtslsd L tc' Ldddizd MtlsOdBBd o
wdzhisdlskzlsz HBso BHWIS! Hisy' dz' dz' Mmis! ® "' Hto
MOtS " af! Cts’ B ZOMldEtsold@ dafdys j H j dedza =~

10 B0k ' OOk estr®ulzs’ dBIEBYs d |



72

tdrr af

IRY1VOY[11C (ArSURIYJuoosw [rufrwl 2
rRIAWRYL 11T T VL

41 ubkottej dedz® jWjSlkdodzsets fismssLl
tc ts ) dzd dzdzd ~ sBO ' CK'Od ' dzbiplize O s d tc " |
mMjtojHwpddhd® ftcedS dzZOH' Ydoy' @ oaddetsctcOHLIEz

rdoy' OB 'd&' oEEHEdtds @Y O0w®nEd d
flsOde HEOCMdEOd dscts M s¢df ¢S © dtts oyt 2L
@jeCts fitejo' tedlsd. ' Ld d dZOC ZOBKOY's
Mlskf ' do BsesLshls' 2Cshs’ &y j L& doc
Sj B j cOtcd OB Eds] &#'SCHelLo OL S & 6
)" fdzv LBtk §Octd] fsbsydksces fjLsdz
Hizyd f(oMmiskzy sod &3¢ §q dzif 9 Bsindad ddd tc .f tsd3" te dzts
By kls! Lejt' cOdMY ftod IsjifjtcOkte’ 4
Chdzrtds  slsts’ B 20 12j5&1A twaksote@Bdl Ssfo ' Is dzj dz
s5j Bt o Ol s dzdzd?2 Wl jto' SH L' L3
8. MEdZEH e O OCd BOIdL Oy' v L dzOydes § €t
csfadd {6 tdsdcs ¢ d& EOkL.

rdv ¢ folsjtods ydecets LB jto' ¢ Odzdg's I j
0 dC sEd)lefOitz EGilzls j 2dzj 5’ o, Odzj ftod y' &k
o 5 dzts ¢ Wi ,C Od@EZY L OB to kz H.aziintzdzy B'dz' f ® G izl iz
L BJ o' ¢ Odada” Yyofmlsts Blzo O dzj 5 B b ezgz@ets ,
L dzO7 s H Hz0 dzde] o d 2 dzts B f fip jstasm s giddE 5 C O I °
sted o Odz' Mils! L B[l9E' c Oyl (o dzdiddz) o jste dzj Qzt
By BlElsd jWiSkdodddds Hdw HJwWCdR od
MjLoddddkd o' H& ddshlsw k] ssdsctfls' e

V HOMjtels Oy Hiztz 220 @t B s 2tz to ts ) oz dlzelzd 7
COf ' dzv tcdats’ fMlstokClkzted Y doddz deddsd IsO



73

tetsL tedgB dzj L Of Ols jmdzléstingg @ dzts' L L D@ s st ¢ @zelzdiz'tc ¢
[168 183. Mmls Odztso dzj dzts, hs daO@d w K dedgis d dgaf ©
My gfels cO" Is* MW o3 j Ytod L dedyj desdsz sdmEk

10 wWhdhdzOe jHjdz2 WlstetcOW ' ' HdsowL dz
o OzE W ' dz' stcOy" ' tetsL yddesdz j sL d dzlz.

t M1l OMdyj dzdz" GHdsSo kL d&zZso sEts Yoy
CdeW t dzr steOy' T tetsL yddesdz J sL d dzlz

l " LEzOdz 20 By dz2C O L OB Otco dzj dztsmls* H S
o OC R ' dzr stcOy' ° st Qd Getiz@3’ gjepds hdalizts dzO ) d
stso hiEdOL CBsY J sBzlsd fmsodwL Odes L L OSEYT
Lic' L OBY O sydetss OdzOlstsdz’ ydets® BERHGSo S8 ) C
HgWkL ' 2dese s totsL f sH' dzkz tetsL yddzz o j et j &
CdaW ' dzd Istc O uizOH SR MwL B dzd h stcd @ OdzO
dzOmd ud dzda” ¥xdoy' o Bj ssHisdE o d dBsylkzoe Odad
Isd teds’” dzORd § CMY sL d§'s's " ksl d dzts Hsfd Is



74

t ™12 1 OMmMdyd dzdz2v Y doey' @ oddztsctcOHEZ o
o d BEYZPOdBzMG B6 SHT, 126 S H

LIsOBAdRIf toj HIsOo dzj dz2 HOd s YOMm o
YJtedr Ydoeovy,vw Coddas cHat® HLlzdzw ¥ Is+ fpw  ° dzH doo * H |
Ed3dso Or ftsMmls' 2desets IsdMS 241714 0fH) GesE SHH
tetsL yd dgzr ygHodztse 2L dztso ° ydoevy' 9 ddzs G tc OH L
SBlzdstso dzj dzs O dzOIstsd3’ ydetse tsmsedzdoe ™ Misy 9
Mistclz ¢ bz fipdizl.3 (. v stcdo zL dztse d - Yxdoyvwa 9
tetsL yddegsds LB dz2 hzoa OdzOMw Ek 20 @ B3 6
7 tOL 9 st adgvdzs L HotsokzL dzseo d di3d .
sOCBY Je¢Mfjteddyj dzlsOdz dets 9 Mils Odets o dzj dat
Ndey' o yoOfny dzOfMdyj dedew L 3j dzh z* Is* mw, 0
Is tc Iz B WEOAIs' tsdzv te dzts mMdMmlsj 3d 1OSdr Ydoey' o
ydtokze ydrle hse w e ' dBOs s/ dzj tetsL 9 d dazds@Rd =S
fOctsdz' © o9dBtcOCtsokzoOdzdMm* SO dzj odC tstedfi
1 tod HisMdz' HY j dzdz’ yomikz OCIsdo dzse s
CdeW  dzr sty T ydey' e oddsctcOHEZ tetsL yddz
hswe ° Mdz'H BERZdts Yy SkZeoaOlkd, o' d L OCE
Csdzyd dzZlstc Oy’ ° ttsL ydadz' o ' (sOs4dz?$ smils® B ok



75

{ #13) stedflsO MstkSkkuO® d&sLd o

v OB dzf1gqw
YOf o 0QWUHMbdy IstcOy' ~ Y doy' o SColsdjdexfchiids@iHSH

skdz Iskzty Off dzOfy O dzOfMy O dzOT
SHdzco zL| HoatsazL dIstcedoe zL ¢

xdeyw, xdeyw, ydeoyw,
I d dzts ¢ tc @R 10N2 25 N5 * 125N2¢
I d dzts ¢ tc @Rl 7 N1 17, 5N2 100N2(
1 tod d3' 6Cide ' H 3 dzdetsfyls H 1S ls ts ot Holdls o 2t At
Ndeywdd 040, 05)

yOff dzOMmdyj dedz?y tsHdzsokzL dzsoadr Y doeoy' o
Hdzv of' m HBMd HYEo Odds SCtdzyj dzstcOy' 2
Btolzdz ¢ dz2O0 ydoeywn tsLSdH L O yofmsdy L dz
Bd BERISd o' wWLOds L o' HiMEkIsdz Mist { to



76

yde yw. sz e dmatHWYd L C dzgj Isdsed dzOM
ftcOyer 90Isd L Hdss ' ySsesddd Y doyw dizd .

v OB dgflgw
Yy Off dzOMmdud dzdz? Y doy' @ oddzsctcOHE tosL
Ctodzyj dzste Oy ' ° -Rizb sezs B9l bz &3
s' @Mt BL Y« stdzyd dzstceOy’ v, %
z 1
B oIz dz 10 20 30 40 50

y OdgOnd yg dzdz" , ¢

1 4 OO0 Otd 10N 2 14N 3 21N 5 26N 5 40N 6

2 25N 8 35N 8 | 50N 1*0 | 80N 1*5 | 105N 2*0

3 110N 1*5 [120N 1*5| 140N 2*0 180 2*5 | 360N 5*0

1 L dz' yj| 8N2 10N3 | 13N5 20N 5 25N 5

2 20N 5 25N 7 35N 7 50N 1*0 | 80N 2*0

3 95N 8 | 105N 1*5 120N 1*5| 150N 3*0| 270N 6*0

ltodd3' I8C-do:' H A3 dedes s HsMistse ' tcdz f st
Ndoywdd ,p6@&0, 05)

[y dzC O dsy dzdotsets ff tsh CsHY j deda Y-d oy
Sl a2l ePEC OL OdzO, st bydg 99’ LLHGD Islsy fiplsts d3
dzfy L B df 8@ dzOdigw dzts (o Ucdizislidis.dz] Jds sig 8, Bloclz
ZO OCdr Yydeoywa 1 tswHaz o GaAfds wh j dzX) 52126 t5 G5
bLesHYE s fqw L Isd &, de¥ s Isgpdmdy o OF W jizQ
ZOMdlsdlsdz Mook S ' Isjted' dzd, * dzp da{© o
Blzdzd OSCEZ'Bzdlrttno' Ode © yOfp Ldd3 odz' , d&Bd dzO¢
LOdzjydets o' H o HEzE@@®MISH j € tc GIGELENE , H ' B



77

t Ml skzdz BQazdzy ydoy' o ¢ fydwdaif tedsylg tel
sO fOMdodesets oaddisylzeo Odzdzw .z x do d dz' dats d3k

tdm. . (4sLlo.blss¢ Ctstejdzgjots’™ MmMdMmlsj B ¢ to
fesyd Hzted dl OUAZ IEdEOY

I'dmsSd?2 t©' o jdg dlsls’ L HOIdeg faatay adad
MitcjHtsoadh Oz, w& Bzdzs BGlsted d3Odets k2 HC

BjlsBHE -od@l'EddstOY’ L O H (sl 6t



78

ftetsMmisy f tpOfffdzisdedztizas o @dzdiH L BJclS ©wlzs © SO ° o
ftesyjfm L Is' ' 8 do] n palptegytls,s M 5 ol Cds@® d Mis s o
sd%zy ' HdzWwIslsw Bt 'det Qdpflz§ Q@ dpjso Stof to' teHs
OClsdodesets MsCtstokzmz’. qdzdy jde@ 2§ s MCH dz'
ftedmissmtse Odzg' Hs EBOLPpDWYE Ftiz] L Oy doez” v d tzC
Btokzdz! Sk o' Hinkzlsdgw .

4.2 Jfdde ' Ldscts ' od ¢Y kY w@Es e
o JdzsctcOHEZ dzZO ~° ydbls' L HOIsdz fls:

[ j ssdgOMmiskzf dzgd » 1B R igedk' HodjLdAZO y j dzdzv o ff dz
WL sdzse ' ydats® o sdzsc sMis ¥ dcdnyfhls O detes®@ dzj
B dz’ dgOdH s ZMisd Bs™  diddp Y " Lo dzo aftelatsdz edadzz

]l " HftcOy® 9 Odgdz? B IssHdSd HJG HtGOLOY'
ydoey' 9 LO MisOdesdz Lt L' 9, Qazfic21,14.22 'L B §
o dL dzOyj dzdzy s dztf EtdschfiEzB). (

(6. 4.tbelzdy Cd b fomffejdm i dats Bz



79

fa
h

S
=

Bonoriers, %
L8]
]

[N
=

[
Lh

1 4 7 9 13 21
Yac gerimparaiii, 100a

it 231 &3 dz2O0 otsdzsetsMis' LyddyS s8dbddafc tc
LBjtc' cOdzdz’ © EkZd@zdso On "B dzcHddz! des’™ € Od3j t

l od d3: SCOMIsOIsd Misd ydes L dzOyd o3 ' H
Cdelstestdzg @3 05), n=10

CS odmdp@223 ¥ L' sdsc' Y0 s disitdy N it
ZdoyddeSs fiteinH JCMYyJted i34 gelssay c Bl oz@RH 6



80

-

OCOd detsf ted2 dg¥ Is s HEZ BS 5% h B s dztik®?
dilsls' L HOIsdzd = LteOL €' 9 152z2@~disdz@ds' ' LW h ozd H
dzj © S HY&] aagzwve o d dztsc tc OHoz Hdgtsfo QRB j RS dZOHEEL
O bjBI42O0EELAHC OdsdH S Mis! L dzj 9 SH dzj dadz
fJtehhtseld ' d@stOofdesduf 1, 5 % d&zO HEBLE. v

- X

-

hodHC ' fMmls! HjG' HIBOIOY" BAzG d Ldz' % =iz @
HBlEz: HEB9 2axsBd "NeoadHC' Mis! L dzj o tSH dzj dzdzW
h 5, 2 ke ' todzts, f swidzs * Iss fmw ftotsWotsd3

I

sMmw G dzgiztzdz" d30 dz! dats’ aB3d Y ° HJj G ' HtcOIlsOdzd ° ,
YdIsls® L HOIsdz' Mis! .

[ dzv o ddesGtcOHEZ =~ OttOCIsjtedzddyz *° dzOW o dg'
wed?2 fdolsfLdavts Hdz] © ' H dats o dzfs ' 9 ls tz@Msd oxJd' I IsiZj L
ftod L dzd ¥ J dzdz’ o sdzse tsis dz' flgso yé & dzt9e wadf |
L dzd )y 2o OdzOMmw O fHtd HBSMW E dzj dzdz' 9 s dzts G
ftedBdzd L dets ( dzPMAD. 0412 . f SHOdz' D t5° HJG' HtO
Ndlsls' LHOIdz MBLZOY KO Y26 HO' 40 % o' HY 58
100
90
80
70

60

Kurresparnicrb, %

50

40
52 48 44 40 37 33

Bomoricte, %

{ #2441 §dzde' HEOLOY' ~ Y doyhs tdldatsd tc O
bdsso OF fsdsHdd ds’ COkjted LO Isj.df ol

) ed B BCiIOMsOlsdMisd ydzes L dzOydds' o' H K
C sdzlste(sidzg @ 05), n=10



81

sOSCdds yddesds, §' Histed S O jo @S 2 @ % dztzg
ftedosHgls! HBt 'Misskdsets L ddyjddy dlsl
5B & SH dzj dzdz® ydoy' 9 odddtsctcOHEZ Mtstcls 2z j
LBJ o' ¢ Odadz" .

43l fdzde ' Ldzdr M sMmtse ' oy do ybd gpztks WzO B
dzO L d3' dZz® ‘toL ‘omiss’ o sdzsetsfmils’ 1 Y dIlsls’ L H

BtcOHdy" 2 dats, &ZOte' LSk XYdoey' o ftcso tSH
fsmMo@&t Hddzv {§tslstcj Bh te ffjt€dny g eH{dRg 'dzlsh &5 to°
ptsdzsetsmis' ydeay' &9 ° dOHOd odmatsHE X dIsl
o Z2OMdzOf sz €dzts™ ftotso " HdesMls® MEHJdz dzj &3
dzj BJ L Jydztsa tis € O 'dagf fieef ) © dzizf s yOls G2 LU off 5O)
of! O &K . HP&Jisds | e®IsktedgOYO* s v, hH s
olstcOISO oBHd Cdz' s d&zOBR] -~ DdAkztzd ¢ OB " s d d
okedzj osH 9. uvOCdd3 vdapdzigd3,L dzpPdleds® L HP ldcds's
MisOdztsdz o tsH dzts ¢ ©M50tc.j X fitzigl o o @Y Aaf b f pistzdin] o
e Ldedr MftsmtsB' o tBtesBSd Ydoy' o oddesc
W' edztse ' ydes® otdzsetsfmis® o f jto' sH &' f slsy

1OBfteslswetsds Blzdis MY es®OdOdzd Ot b Odals d
mMfsmtse' 8 ¢ {f sSisj oy aygétsas so d dety dott @ HOEZzdzM S to |
off dzdeo dzO Mz ' dz' ' HY ¢ 518 tcOls @MPUEESIPIB dzte( & |
tedfy. )[470.3. 2

CS o dHuEs df3y, £ Ctsdzlstetsdz! dzsdzsz 9 Ote’ Od

® HBERZo Odzsqw heoduh j His €' dzyvw ®Bic0Ob tew
L B' G Odss fd¥ d30 dz' dzty dte 'Spfdiz bzl o tgH dzj dzdzv 9 "' H
Ydlsls’ L HO§izts Mf@HAABRO 4uv |1 o QBOcOlzls dzz § @ dzdz

yxdey' o hodHC " Mis: L dzj © BSH dzj dzdzW BkzdzO L
B d2 BOdzr dzgd?2 o' 9 jdz HJjG' HEOIBOY' ' HESMWeC



82

(VI I 9 Otc' Odzls ' , ftcd toodz 2 OtOW"
odhtss , & dz" ¥zh d - 9Ot Odzls On , ftoslswetsdy |
' §slydesiE ftc’ ClOG=Az. ¢. B VI p QEEEfOdisddztctsy
LBJ tc' @ Bdakges tsmlis’ NP ys g S MbBo zo Odzd ¢
‘deW C dzt steOYyt T L 9 ¢ g fiply @ dfcri] O LB dddz "dis
oz MiIs! ydoey' o dets. CSsdzlstesdz dzgd - L dzOYd

t dM3.L vt smMsed § HetslstsaCd Ydey' o ;
¢c' fslsfgiztcd. 1, 2, 3, AT 9Py Odzlsd oH B
Lte' L Od3d, LOestodzz s ;2 T hedzyd Is dudzj flz@m@ W
Ltc' LOB, L OGBtdzls’ ;I qftsdz” j Iff Pdejodzts alds o tO
L O stodzlzIs* o fodzZ'4jilsddipjyzsolz f @tcO® K zdats o C
LOetstedzzls® o Y wdz' jIsddzj deseolz fdz' 9aC k2. 1 tec
ydoywn 2 ftesyj Mdets o da p t©'dze O dadaf = ' &1 ‘dag 2 tc
B3 St5H A afC BHA.RLOyY '

] OtcOW ' dzzo Odzdz? Y doy"' o 'V 90t Odzlskz
o Otc’ Odzls Iz. ltetslsjy E sy M’ L BJte' ¢Odedz
481%7 adStstcdMmistse zo Odzff deWd3jdie tdsHc O g '© ¢ Hzlz eigkLoac



83

o sdzsg ' Mmls ydeoy' o H S dZzOlsd o dese s fMis Odz

HJG' HIGOIOY" ~ ' Mdzv € Y dasesdsH SdeGrfrisd y J Ldzidg ¢
LB dz2 hzo OdzOMW dzO CtsydsdZz JIsOf° L B J te
o O0CRPHf dzr stcOYy' *, hts Wspzhesd g yd S i) dz® %

tcjusoddze ydoey' @9 k ftesyjm' LBjtc' ¢ Odada,
mMddz ¢ dz' Isd da.
v OB dzf31 v
lfdzde ' Lddr Mismtse ' o IsQ ddsj teodfs ddis &
Y dogdazsctcOH Iz

] Otg" G dlstesC d dzs j toi3e oz
f" HGB
0 1| 2 3 4 5 6 7 8 9
1doey
I #
(s dgls 52 | 50 |48,5| 47 | 45 | 4% | 40¢ | 35 | 31% | 26°
Il 52 | 51 | 50 | 49¢ | 48,5 |46,5/| 45 | 41* | 37 | 32
I 52 |51,8/51,3| 50,9 | 50,5 | 49 | 48 | 46" | 42 | 40°
IV 47 5- 48- 47-
52 | 51| 50 | 495 . ( 505/ 50 |, ( 50 |g 5 (

ltedd3' BiCxJd oy L 9o ' HStdlddd L' L OB,
fdz oCizyday' L f OOW ' dzso Odzd d&3d L to' L Od30
fdz' o Cilp;doaly’l § OOW ' detseo Odz' f sods Mise¥, L O
Viydey' L §OtOW " ' dztso Odzd 3 IsidteZj iddsdgdz, {f LdO
L dzd ¥ J dzdz’ tc' 9adz" otdzsetsfls’ Hts 477148 ¢
9 ' Hdgso dzs 9 Odzd odr' Hdzd 2 to' o J digW ' alas et Oty fh
o d ¢ telzfififls @3 Is s H izWeo' QI Asitad® y *

#iMlsOlsdMmMisd ydzets L dzOyd a3’ o' H egdztiztizts fy s dzts |
(te<0, 05), n=10



84

100

JKurresparnicts, %
n
o

°
g
5
=
9
=
=
% 2

0 1 2 3 4 5 6 7 8 9

100

JKurresparticts, %
JKurresparuicts, %o
o

o 1 2 3 4 5 6 71 8 ¢ o 1 2 3 4 5 6 1 8 9
Ctpok 30epiranss, Mic Ctpok 30epiraHHs, Mic

t dMa.32. 1 § dzd o MistetsC Iz L BJt' ¢ Odadz™ dz0
o qdzsctcOHdzd A O Qdzls ©Or ' Hetslstso S d Y doy

1 ted d3' kiCxJd e y* L 9o HStdlddd L' L ORJ,
fdz" aCizyday' O EO®OdddBd Lt L OBd, L OG't
fdz' o Cilp;doaly’'l § OwOW ' detso Odz' f sods Mise, L O
Viydey' L fOttOW' dztso Odzdd3d Lt L OB, L O
L dzd 3 J Ozdz tc' odz?" oBdzcEMIs’ Hts 4 %1 ¢ ®dzd
9 Hdztso dzt 9 Odzd o dr~ " Hdzd 2 ot Cobjlaiidy * crtS ARG t5 T

*TmMsOlsdmisd ydzets L dz2Oydds® o' Hd3 dzdatsmls
n=10.

1 028" dz# b fJjtemyf j Clsdo dzd 2 mMf s’ B L B
BOIjtc' Oz Bko sCOL Odd[d yf 8d L o d DOistOF ff Islz
‘L L OMmistsMmiz o Odzdz" 5 deWd3j d&' SIsitdzO y d O € Iz Edis d L d
HsMdz" HY o Odzd - -48.% 0Oz C f s yisi' 4 7L B jotdd CozCzirslz



85

Wt dzt steOY' T 9" Hdzso dzb 9 Odzd to' 9 j dz¥ 9 tsdzt
' HO&O®BLZ Odzls* Hsmdz' HE Y dIkis' L HOILd Mis! >
' Hdzso dzt 9 OdzOMw ff tso dz' Mise H®&. C T dzy ¥izd &
Ydlsls' L HOIsdz Mlis! ydey' o oddssctcOHEZ Lk | )
oS tcdmMlssoalkzy yd MmMjtcjHtso dhOd w'Co j da'’ Hedsso
B de tOdz! ded = tod Utso dfdis ts HAzR jlsig dzdz"C @ IYf doal Lo tdd
f dzOmMsqdydzed s t6j ysoddz s zcdzj otsHMSGts WY HIZ.

lted od¢tsted Mmls Odzdz f " HetH' & ftd ¢ §
Hisfls Ols dz tc' o dzg' LBty J des’ Coffdsirts e slgs Y
f sHOdz hj o dEdsocy fpz® dziz@fitztstctsiddr o Odzdzw , 56
OBts ftsHOM htsets dzdL ' C lsj B € O sz € dits cliy
OHO' s MY BHtOLEk BtotsB dIsldd d3t¢ @y SHyfEskz 9 Gils &
Pseo OF ¢ Ajsks@udg02, HSLotdEY® LBjte' GC
Ydlsls‘ L HOIdz Mls Btekzdz ¢ f telts' lsHvtsdsfipy | M gz’
Cto' ¢ tsdefripic® & @B dzlz dz' i f)dzw 8 B Mmwy' o
¢ fsljtedd ~, Odzj Ndbl’ L HOBMO MY dIO cigsdz
¢ fclsjtedd yYydese s L Bjtc' ¢ Odzdav .

v O0Cdds d dzisagisfisdz’ HY J dzs o dzdeo HJ G HiEGO
L 9 ' HCttdlddd L' LOB] o kdikss On Awds=ked
Cadzs dIssS A mBls de'tsfgdg ‘dzs o MisOdzso dIsd  d3d x k
o ddsctcOHE dMmHEOZNE PO f(todBddi e 2 @G
Ydlls'da HBIK o' tetse' Hdzs dzy L d3' dzt 9 OdzOM! .

10O osf sdetso Odzs * O osB 5o Odzgs MYy s B
Is tc z B WWOAIs' sdzW todats ™ Mistelz € Is'zdel]" o j ldstes@inistslp joHQ S
o dMEWQ CIsd aldfLigdzs i lsd d3Odz! dz' f OtcOd3] Is
Hdzw dzOfmduj dzdev Yy doy' ' & oddzsctcOHE L 9 '
Bd&zdL ! Cs 70 €1 O.

Il MisOdetse dzj dets, hts YO dzgOfMmdyj dedaw tsH dzt
sHdzg ' roeddzddzed Hdzv eofm' 7 HtsMdz'MHOF BOac@dzd]
L LB  dz! h jdegdgw d3 Btolkzdz! 5¢ dzO Y doywnrs G|



86

1 029 e Hdz2" " jJ yYyj By Bklsd ftsaddfE O
COdzOdz' @ k MtekzClskzte® Y doyw.

l dLdzOyjdes offdzde t' Ldzdr M sMtsB"' o
otsdzce'sfifldsls’ L H Ol detsfyls Y Y e f disAs@de’ O H
MismMes d silsj ted3B jtzse®dzdzy 3 d.o yi 8 j te'dciaBdzde'C
hdzw S tsd3 © ' H dzts o dzj dzdzw f sYOls € 5o da ' ody dista
odweddzsf JjdQLds'dor@ddiry Istcd o Odzscas [z dgtg 460
¢ slsj tb@dizy O M dos@dafizfiadsitas  j € MY J tod d3j dzlst

tdLizdz sOIsd ftesejHjdzdr o tBBEBIS' HISM

BjlstsH H@YLEEsEeOy’ " : HEY fedhMSttj dscs
fisd Bzdzs ¥ ydd&sd MmJted Hiso dh'Odgdh dedyy MECBRES
dzOMmd yd dzda” ' 9 dH Odzj dadzw mMitejHtsadh O |

MjtcjHtsoadh jd3 L BO' Cls€ Of ' difldcaliirgGzldc'lz L Isiad
B' Slsjrdsdzte’ ydzd-r fJtetsyj MmO~ ; Hdzw 9 'IzH dzts
ftesyj M’ L B JHUdS' Lo @sdanz , ohdt€ dz¥ ydIsd MmlsOH " &
slsyJ LdzdL dIsd sy dzde ' Mmis: f J teigWdzjSigjoded
¥doy 9 HEts LHBtse dn.

10 BOkjt' O&OBHs st B @BALENCIBE SIsd |



87

tdrr &f

rdefwrrrrrc 13RIV oMot IR 1O 11
IRV 1t orv 1 ol flom rrLwrtoévdAuw

windz s W'  WSsesE s &jlssH 9 S ©6 &
f dzs H-s® SH dzd » € kzyl Adeladelz Bl @vd € s d3B © dzlz 9 O dzdz
sO¢Cdn w Qo ~nSdizBHS9 ®© OHOfIsOYy" v, Isj ted3"
hodHS sMlsj 2 dztol BidzEHe| jodd datiz) o 5 LAsQURGHG G 1§ dzc
Cto' sl ClsttcOR].

[ jsHOdsds twsBHslsdz MlsOds o dL Oy ¢
Cdeyd dzlstcOy' 2 MOR OtetsL d, O OCtsy 9odo .
fsfjtcj Hdp t5° sBttsB ¢ d ydasg' omMOs @iztse f O
Cdzyd dzlstc Oy 2 .

51l f dzdeo tctmOQEJQEEO . dfsls L H OIsdz' Mmls ydoy
dzO f dduAdizglzls s H s d3 -0 d& 'Edz'dIs tc Oy *

t 5L udded fORddfedsi dz02 yOfls® h d do Hipj Qediday
fjtcj 85 =Cilj j oo 2o Odzdzw &3  to ts fiy dzcfectsdadisils * j SfiiztfdzisO d
of dzdeo Ctdayj dzgstcOy’® ' MOR Otosd afy ‘deO  ated daty di
2O M d ugsgztizisH 53 - el C bz dg € DY j to d 3] dzls cotkldifsdy
ydoy' 9 offjftzBstc®phl yy dz€ Ssdzsc ' ydzed d&3 182'%9 dzj ¢
we't dzOmdykze Odzd to 525 fy dOEP d3d7DM,0.0 P ic REL[], O
15f.cS¢ Stdkstesd o Ppldotadmissd tzs Qz@H &z, v
Ndodd dzdd3 Mjtej Hisodh j3ddl o dzeRsls®OREdR. 8 OC L

CS odHdzsh1.0 3 . L HOts GLdEEspd Yt ted T d dzO d
MOS OtetsL ff ERElsEH sdE daf @ dsdzO Mus Iz tfj &ty s d Y
ftotslswic s tetsL yYd dz' s " 3 Ctsdgyj dzlste, Oy’



88

dz0 i d y jtoEiny d daPRFJO teas'L df! N 5° C s dpgf Jsdzls te @P'Is’c
Lddy o OdzOmw, hts Btsy ) sz hHtga'dsc 8dzF W |

l dMsCd?2 to' 9Qlsidzd °Y dHstsE dzHE S 9 '-H s BEAOY®’
dSMyfsLdy’ ° dzOfmdud dzdr tesL yddOdizd 0, 75 |
ftcdo sH d dzd H L dAfftg (g tdelA Is O platiz)' tc ¢ ~ 9 ' H M
J Sy dzOdzls* sisB O HdzY j S L §gtzyj dsld ds@y30O dz
mMBdzse dddd O0f @ B2 yom w¢ B ' dzh odmtss’
C dzr €' Mlst Ydbbttd®HIAIsdzdr Y doay' o (

o Y EV Ep B -

o =0 =0 = 2b = &
0 ===
£ 6 === ==
E w0 === 2= o
E =Y BEY EVY EY BV 2V 5
5 40 SH7EN=R/ =g M= Wl E.%_Ghlooa
S =/ = = S £ =/ oo
2 = =4 B0 =7 7 =7

10 = =0 =7 =7 -7 =7

0 E::/, E:é = 7 E::/, E:?é =87

Konrpons 0,25 0.5 0.75 1 1:25 1:5

Konuenrparnisi caxaposu, %

t dmM51.1L r dilsls’ L H Ofscfim y'lso o ddzsctcOH Iz I
tesL ydqdzOdsdd mMOmOtesL d ' L dats’™ - SCdsWdzydy! didstac@D
o' Wz OmMsdy 4 SMfsLdy” ™ o MjtejHtsadh ' [sO!

led 3 BOdNIsOlsdmisd ydzs HBMIsse ' tedz o " H
Cedzstesdzj &5 (p=0.05), n=20

(t MY J ted o34 dzls fs¢0OL O9, h ts L L tetsml

tesLyddz' 9« MOROtetsL d ' Mdzw ‘'dzO@fgly dzflz® M &
ftocsBlzHY jdzdzg?" Btokzdz € LB' dzt "o Qafmw HB



89

Ctob f(H¥OB dz.. [ 65y dkbesbd o MOS OtsL d o d W igle® dzls
MY sCHEEMdZ HY o OMzif R H SEDL § tedzy B b dzfs  fdEOHd@fd o
Hsfdzdavyj dz Cto' tsC tsdzj tco zo Odada” .

v OB d&Ihivw
] sYOlsts$ dzOB oV CiO'ddialzy B dz@iud] stpPodeodrts ¢ tc O+
totsL Yyd dzOdsd MOROtsL d to' L dats’ - Cosidaydp disstdcED

' Lddd3 yomsd jSmMyfstdy” ° o MjtejHtsoadh’

s tsdzyd dals| ( ¢ 8 dyBsO® , H

MO7 OtetsL 1 2 3

stsdastets¢ 65N 0, -- --
0,25 7N 1 7N 1 75N 0,
0,5 9,5N1,5 10N " 1 11N "1
0,75 11N "1 14N2 14,5N1,5
1,0 14N2 16 N2 16,5N1,5
1,25 18 N2 22 N2 23N3
1,5 22 N2 245N1,5 | 26,5N1,5

) od &3 KCIOMBIS d fisd ydzets L dzOydds' o' Hd5 dz
C tsdzls to(stdaj @5 05), n=20

5.2 1 dL dzOyg dzdz? L Or d Mmdats’ H'  MOROtets
HJG HitOIsOY"

[ S J tod 3 dzls e t6 lzlaf dpOw' © o d ddsF joddy Jz dzStis
o' Ldzdd3 tc o dzj @H2 p Gzkzls i8HAR JOIWO L f sH Odz
zOmd yj dedz" &3 totsL yqddzodsd MO- OtetsL d 0, -1,
W 2 sB Akt tdz ¢ 2o Oded W'do' WS dzts et ydzd 8 te
(50i152%, 1 j eh O ,¢ oY '0) B £ dzts  dzO Mff jutd Jatsts e difp Kjcddz |



90

9 dHdzts L 5.XOBddlsy ‘'L HIOUs@AL In'l6esd d -~ * H dzts® ) g 5 dzts
zOMmd i @Atz s d3° day o O@@iny dzsmils’ o' H C Bd

MsOdsd dzO0j 1&BBY ] Mo ' Hydlsd (s o HMEzL
MOR OtetsLd © H' Of OUls/dz dz& tSidepi ylzls tofydztRe 1@Q H:
~ 50%.

v OB d&E21w
Jy dz€ 0 Y dbls' LHOIdtsMmIs® Btokzdz € o d dats
otsdzsetsmis® ° dzOMdyd dedzvy tetsL yd dzOdsd MO~ Ot
l sdzts G H40OnOtg HOr Otg 4 On Otg 4 OGte ts
Ao 10 4 u|03f +7 4O05[ +[ 407[ + u
% rdlsls' LHOIsdz MiIs! , %
51N ] 100 100 100 100 100
40.5 90 80 80 100 100
315N 1 60 80 60 60 60

lted i3 BEMIsOIsdMmisd ydets L dzOyd o3’ 9 ' CHOgzIsdadisting
(te<0, 05) , n=10

[ dzw doy' o L odr ' HABY (Hdzed 2Miss O
d S MY J todydsfjlsis o) HEOS EHAlZMEE? L esMisOdzO L ° LB
MmMO- OtetsL d . Ai dBsy | H] i3sdzmistelzo Olsd L On ¢

Ndey' o k ®)gORsesHB’ °  dzdy ud .
L btejls! Bz o0t Pdzlw'j joiHEjston G5f) KB tzts
Bdzd L' C%, 3QOTRjaEide OF dfdets” H' ' fydzw

ftod2dvIlsded?2 9o HislsBSC Y dlsldZ CLisHdeEatigdfds  * ff
sBictsB dzj flzdztc s Yy detsdz MOS OtetsL . 7 dad ) § dadaw
L cOLEEES B dzj dzd »  to L yfd da® d§cfts dyQ) BoEfde Alzys o' At df



91

ftso' WL Odzats L HEHOISCtsodd3 L dzj o SH dzj dzdzv d3
Ydoeywa NMj dedyyd L OwWoOdzj dzts’ .

ljtejHBBYE WOYdzs dzj 5B~ " HAdzd 2 ] Is Otfs dAfOte
Ctedlsdydes o Oy dzd o 58 ftesyj HEtotss dHzdzVlf to g
Cto' 5Ctdzfj teo & & Bdedz'] to sty Gbs sy RBEE s 5 L 11
dzj sB toctsB dzj dz’ ¢ dz' Isd dzqd OB ts Is € Odzd dzd H dz
Ydlsls® L HQAQlgdaglssB.totsB C O o d € tsted,fiflstso Iz to {s i fiyy
odlstcd Bzo Odzd eSSk Gy Ewiistzs € G diOE:)y
oL ddtstots &2 Odedaw |

[ jstss f jtojHtsBtetsBSd fsmiskzf soj L d
o dMSts Ctdyj dsteseo Odzgds *° yOfksts k¢ Mmd
Bsy 20 ftsotsHdIsd teb o el i3 o Gdedz'inds B @ By toc d d
ftseo ' Istow aq’@ﬁslﬂac{fnls@gjzttz&agﬁdz odMmEzh e lss . j U

Bizklz | 5546 1 0510 MY B S B ads

UJtGJHisjElzte&BQ;dz ) j B @D,6MMO- ifteslswetsdz 20

" BBdzOIsdz’ 2 B3 . B jteOlskzte® |

| HOdA d fde®yj dedzy tsifidyd dpBdz'Odgts” MOR Otcts
Hdzv st jtojHde 5 B tofisB d&'fiplsdz tdpChflQjtads L dftc Lz
o0t ¥t o OdzO 9 " MWH.0, 1 HB 0,5 [ |

I sfjtejHde Ckdz sdoke Odedzy 3 ted fls jnds,
vitrodzO Ise jtcHtsd3lz MmMiPpte JH hodfifFr Cficds®R V3@ tdztizo 1
HE)yd JWiCldoeodedd3s Hdzw fsdz' §h jdegdgv o' Hicts
[1566]. 1 ' H YyOf HftojCkdz sdokzeo Odadzy, ¢Ctsdayy
LB ' dz h 5 KOs dz' Hdzed € d o &Y g dogzah .0z B 48 Ardaziz»
o dH' drgjdze[chiis j i3 dzO Yty dodedrm MJtej HE0GBIN O
0,7/ ), MmMftedw' dOCidqyyj dedz® yYykzStc' o, wWg°
Ediseo OF Mddz! datld. HjcE' HEBOLOY' = |

[ sdz' Hdad'Shidz o Odedicf stz BietsBC O MOR Otefs
Hdz' @ ftcd OHOfISOY' W HB ndzsHEZ ftodL & BHC
His ndzsHEZ tidzdd 0dddzd, tH6eE. § s ydDE




92

90 OYOMON ROY Is! shBslsdyded?2 jWjSl o oled
p' HEdBE, "t MOSOLsLO kO ' dd'dzdH dfis @B O tdaf |
fteslsy  ded *° BHBELORPISPYR  YOM

o to' 5C s el tizad alsQ s dz'Olizf dz & z@ 5§ 5 B C
o' Istod WE L£dRE] SIS tsts H | digsodgiystistc ts L o dsldstig) tc O dalssizts fr
PVS2 Iz € dz' Is dlsizOlss dfZ myOff st j tcj HOAr dRCIIsd 0 Hzo O dz
03] oL ydf@alz |4 todsts wicH=iRY s ) dzs to 5 © )6 &' “lsizPdz
dzj ¢ CHMdisIsd bz 388, )} * HYOff s j toj HYUR dziclisd o Iz o C
o' HB Lo ®Y st b easedsrzrd € § o)t ods dis @b € den’ O o
5 0¢ sty ¢ dzd dOdalzts s dzlz

] 54 j to SHzd! Isd o o O dzddf dztsds jiste dffff Is p@3z tetts sty dect
MOL- Ot thfzy 8§ ks BOIsdL Oy' °~ BlRds jWjSl
odMBCdn ' odz o WeSISAATHPdzdz  Ocsdz' o

[ jlstsH o' IsAdgW' "SRyt RHBEd HE ¢ dSH dat
fsfjjHdy 5 S kd lsdritesooQidd® dzdisiz, e d i e | dz
MEEZEHE O OHOHf sOY' WC ftdetls Wissjtogl | IsOts e fodztzeb
Wshotfpgd dsdiydes  sCteOh ddzO o' Hdztso dzj dzdz™
h 59 ¢ ts ondioudzts H G Iz LS HiS S 58[87993sted W * €

sOCdd yddsd, b Hfjald otodde st 6t degoHs
Ckdz sdo ko Odzdzy 1 * f) dZwdzj BAZE HHtdadt; | QsHEB] I 1
odMsitsets o' adzg?" Wistcd3slzo Odedz? f Octsdz’ o .

VU HJWCdnmn st qjfdd #Cdeteds fisdfcpdz o O dzdzv  d3.
mMjtojuHtsadh ", LBOGOYj desdzgz MO- OtetsL 58 E
o s C s ctists fif ke@sdzdzy * fy dzW[210C Jtel Bt ts Hzf) g5t e lgte s o
B ed tfisfi' dpdzsy J tod HUEZ &G liIsd o HAOBJedizY H S & ML °
HSH Oo Odzdz" d5  ISIPO 5 QftetsH Q[ 16 ' S Osts dz gy @l Hsosidis o
o' Isted i ©OAWRP LY % o ' H dzts otelty figfere S[8E]. 8 j] 1) O d3,
f s jtoj Hdz Ckzdzt sdeolzo Odzgdzg" Bk dzs BiPfdzOdzR
9 HiosMBOdggets d Mls sBs dzs HL P dBd AMis B dzts8) Yp.dzts 6 0



93

v Gfdz ydifiastz) cdbBdz Isdo zo Odedgw HiSH Ols G t
J s0Of tsd3, wed?2 fMmdzH oCd¥ydlsd o ftesydH
tc 5 ) dzd dz. AW ftesyjHEzttO o stedW'  COy" ', 1
LOMIs s ®@@5H s ftedB dzd L dats @B H tsdztsdzd A dad €

rzyJ Yy ¢C0Oets 9" HL dOYydisd, h s tsH dzO
dzj o j &zd S dd&3d L 3 2O dBsyJ L OMlssmMsolze OF
tesfmMdzddz L. HjC dz2 Cs° ttSH' & IsO Mm' d3j 2 Mise .

s O0Cddz pd detsg,H ° dB' Iz datsts Botfla ddzOy j dets H ' Of C
estsydnrn Ctdzyj dzlstcOy' 2 MOR OtesL d  Hizkzw i @
My ¢ sgvfls ©daB,ai,7f .

 sfidz" HYy jdats Y dIlsls’ L HOIsdz fMls- Btockzdz tS56C
dzOmd ud dzda” tetsL yd dzodsd MO- Oty Usds H tied3 - dados
Codzl T odz/Lis weiuOdpts a3 4 S MY sLdy’

[y dzgj dzO@ Y dlsls* L HOIdz fMmls ydoey' o odd
o sz tsmls ‘ dzOfmd yy dedzv tetsL yd dzOdsd MmO~
o OC R ' dzt stcOy"' °’

10 B0l jtc' OdOKYEE (kT B H EHEFITE AT, 8B |



94

tdrraf

stusffrertduvldrrc w I ?2JT o1 RrRM &l [ CYRN
IR LT OT VL

6.10 OmMdyj dedzv Btolzdz' ¢ o d dzgts'G dz¥O'H diz' e3¢ B B H

vtod o Odzj LBt cOdedzv 9 jGjIsOlsdedzdr
Fdzdsco On St sBOdS " 8, O Hd&w ' ° EMmf" ™ hdatsc
dzOfMmddayj B t6' 5L On d Mdad d3Af] .M Jucj b &sd Y rAPESE: [ ¢ °
o' L dztsdzOdz’ Isdzd~ G OdzOdz" o RO B BUsY @& dz o
dZOMmdyj dedzv ~ 7 Cto' L&Y )z @36 dzitch) mdsts d G20 U3

dzOH L end WDH s a3 [[6Bsy J s d3

1 © H Odzd e 5 Ly dizd WA G * tsL O~y jipeiadHRts o d h
Cte' diSitico zo Odzdz" d tgts fg RflalE,PVB2@BI]) 0.z ¢ dzjj C Isd o dz
M smtsB ' o dzOMmd yJ dzdzv "Lisdzl 59 Odzd A B tc Iz
fnj toj H ts oPYBd@jdsO * .

widzzs Is' 6" L dz’  frigfsemissdedzddzO fry s igpferndy dalsizd
sO Cto' BLORdmMdzddsd MjtcjHBoadh ORBd. UvtcOHJ-
SHdIsd ] dz ‘ LH" 2Mdgg 8 Is' Mw L O tcOnkzdets§
e’ Hddzd HYQdpfd@ARISO | " His MY smtsed § O
dzj o § dzd ¢ d =  LtctesG ey @z My dzd di3d M J te j H48 &4 850 i3d
91, 104 H dzw fsHOdz h sEts Csdzfj toco Iz o @Qdzda”
SotsdsHY jdd" & bk t' HC BdEz = O dlistz® Is * ygdr B
tc ts ) dzd dzdzts ciftdc tsUste@IsfdP1 5 "o ddzddz HEs 2 G BSH(
Cto' SL OF btk akzdh Os | B j cOGALEOE s 2 50 dzAC.
LB " dz h jdgdg" s totsL o' oz  tots fpdzd dzdzd ~ sB' ‘¢
'S 2BOY"T T E St sLORdMmMdasdBz tetsL yddze Hdz
C' dz S’ Is€ts'kas otz dzdz 5 Oded dzd’ 7 °
to ts LHY txiz] dzdzv 5] stz O d o dats ¢ dzj 4 b B i 45 @adizdiz”
Blolzdy ts¢€ o ddesctcOH Iz, sMm¢ " dzr € d Istcd 8 O dz



95

Ctc’' BL OntdBdadzdgO iz todL o HJ HES L OGdB | &z
Btolzdz ¢, o k2 yom w¢ 5 odkzlzg "yde'te j
LdzOydzd?2 B' ‘3 IsO GjlIsjtetsej dzdz’ Mis! B tolz dz
[ MlsOdzdz' &3 yYyoOmMtsdzs dzOB IZz9o O f s zdzW tcdzats M s
B edMmlsj 3 tsmdzddz S’ 5L OndMmdddd MytejH
‘odzW ) [B, 65.1 Ofd ud dz sO¢Cdd3 d&3j IstsH L dedip®
Ctel Bz o ¥ Is! L OMistsmize 'Olsadaf Wz € Oy ' ‘d3d IstsSHs!
Ctc' sC sdzefmj tco z o Odady (vasusrwrdiltz®@on vitdiCation)z[ j Is tSH
dzOMmd yJ dzdzv RYSH miatfvdzO@d o Mmilso stej dzdi8 0 L @z P

' H YoOf ' dCkeOy' ' &jtdihlsjiki Osthj B5H
5 nfoduzdedky j dedz? sdMCEk HeLotd'  fted M
j BBt SdzOdz dzd 2 S Odzddz ' LdzdL dlsd YoM

[Hdz0C Bjstuzid @ Be@Yy' ~ ) dzj LOMsshmse

sBO €I’ o, weC BiEEdz ‘C do joddEsEdRPOHIZQ L d3
LtcOLSCOR L o jddStsse C' dzt € fMiss o' Istew (
tc 5 Iy dzd dzdzd ~ Ckdz Iskte IsOSCBets Isdfkz §tslste
Cte' BLORdMdzsdBz MjtejHSO N Hdzw LOBjLY ]
C' dm€'ts ' to' aoded3 tdesets totsL f sH ' dzj dedew &2

L HOdz' 2 totsBBlIs' fsMisOodzj dets L O d3j Is
dzOMmdyj dedzy 3 tcdMmilsj &3 tesmdzddz Ctc' 5L On d M da
hsB LOBjJLYJjuyudlsd sy dzde " Mmls: JWJiSlIlsdo dzts

o (s O s dz" HYyL diglH W " COYy" dzj et H 20 Is &5
LH" Mdzdz® O tztb d ¢ dzOH tizts B tefRiahlp' sCd 2 ds sdz tsteH .

] HOdz" 2 tetsB SIS’ | otcOrBBolzr yd tmtse dzd::
JIsOf " 9 - @WCHFZBLOY' B Iz dzts HtSH Odzts dIs
Cte' g@Rfpjttc j HsLo@ @ E C1 O f BSsilsBenydy 6 H
HjGeOL Oy W Biockzdz ¢ ‘ Cte' sL OndMdzesc s

Cdgyj delstcOy' 8 totsL yddzj dzgdrs S OL " & {0 ' Is
Lo ' dzt dzdlsd COdzOdzd O  stetsy dzd ded 1 @lzdZd fs
dzOMmd yj dedzv IsC @ded dzs L © B U figtzt 63d [76,187. H tslo L] dizte



96

sOC sy d&dink dz dedpdediud dz, eH' OHlgs[ B - dz',Uds jOe O |
LB ' dzt hjdgda" yOMmkz " dzS kB OyY' CethiEds 9 ' B ot
Isd S 2O IsHigs MY j ucHiZEXfiigdzY & @O dotidf S Is W §2H5d3 "2  H O
Fdad C dzj dedz? HtSHOLSCBSoadnr oBj - Ode ydedr f tsh Gt

stc' sLOrdMdz PhMHteij'Hsy EBOStcd d&3d , h s L
GdzdBddzed (tetsded ¢ dzj dedz? tj ysoddz "L tetsL yd
tc' Ldzd~ N OttOR Blkzdz ¢ o d dzsdELHREZ .  CuetOdd:
fjehsdiz jOf' ftosotsHddzd Odfids @y 'cY d=B tg
0,5 @6/ dz Wozizstcj igaqjs ddklz dz0f lscttg ded)d talgdzdzy o O d
o' LEkzOdz! dats dzO . {Lta iYW dizaiatizyy fde® s ttalz sls ¢ O dzd o
Blclzdz ¢ ot tzf ¢ OB trMls O dzelz' dztt ‘o @C Fiz @Y * fn
B ssHsSd CtsdW sC Odz dets™ W dzlzdsldelg oy @ddsdizisi Is ¢
oddzsctcOHEZ sy’ dz¥ 9 OdzPVSPL ®) B0 B tz® ) @ tggizttzdz” o
W Is ts lis(te ¢ 6. 1).

tdBllf y' dz§ © 3 dIsls ‘BLicizOls dEasiiso d dzs G tc OH Iz
9 ks On . W' Isslstesdzlz

I dwedzj dets, hits ' Mdzv zOMduj dzcdRYS2$ t6 & dz
sdmMSk §'H Yof ' &SkBOyY'® 80 IO 40 C1 0O



97

87 %, o' BOPBez )Hdz)y fRdsdMCE HECd2O SAY B
Hisfls o ' todats ¢ s ISt dcHyQyistiz) 1S5 € .

v OB d&f1q v
Il fazdssd Mlisd dzOMd yd dzdz’ Btolzdz ¢ o-d dats
Pl dz s O T BRBE®REY S2  dEGUs s L H Bldadz dBISS € sy ¢ dz6 ot
L OB O tc olsif j Oigadefdets d3

sdMmSc, ¢1 0

) OeOij sted ©

80 40 20
rdlsls* L HOIsdz | 94N5 87 N9 18 K5
IJBtGQq(;’]d'ZOﬁdl jL OB Otc| | OB Otsa|) OB Ots
z OteHltc
: mdoz[ﬁ]‘sé@g”( | OB Otss | OB Otcol] OB Otc

) 6 B RO MsBo ' ©dz® o' Hd3 dzdz SildneD BIOs 40"
10 (p=6..05), n-=

[y' deQe@ dzd S dzj dzdz? B Ot dzd S O bk to'fl d&' YO
R T deS kB OY" fted to' L 0asUzdzOEdf s Mzdzdzts & ¢
LH" 2fdzs ' 80 LAY S jsLdd fsdds o
ftod Bston ' Odz dz &dMmisS d, Ok dzvy ff Szls 610 EHzdiZO
dzj dZzOMd ) dests) E6EM&ES RO SO 4 Q OBIOM o s & &
b hOtdsOmldy 8S 1( 1
sO0Cdd yddesds, IsdMS 80 C1 O HELO GG

Blolzdz 5 ' fdzv dzOMmduj dedzy, Odzj o' dzbk' o
odzlste' h dz &) d Mlsj 30 dedafz'z B 1O Y O dEdodgd tnzz bs &
C10 LOBjLYfjyk' odmsSk xydlsk' L HOld fls:



98

sl yddzz fesdzfSOsls! bk of' CROhQPdL o BHz
HsMistse " tcdzs e 5 L dzdiyly’ dzdeVic jdef IsHsC . L H Ols dats

rdzwv o dL dzOyj dedz? tsfflsddB3Odz' dese s yYyomkz,
oL §f sH ' dzj dzdivin ' th] Yts@te[Qle o8B to A dp SoHUS Hed Flaifts ¢ el
Blokd® SRBse 08 L dzd| | miABte sydisfeffrifgiplis s v ¢ sd5 5,
Osts 30dTeodyj dzts, Nts dad® & tc€ e SBtcols' dz' ¢
f tcqiets OdizddglsC d,i120 EO® ©S5odtsds tedes f oW Ot
Biolz ddls®B6dr2) . B dz' h jdzdzv yoOmiz ' dz2CkzBOY"'
L dz wWEBsMmis' dzOMmd QL didy -2 @ teddsdly 15 O s ds,
Hs@bdy d3 Hdzw to adetsdy todese s totsL f SH ' dzj dzadz™

v OB df12w
lfdzde yYyOmB tc'zdA sE O @4 bzb)@tc QoHsla ydifiizif' tc dj

ZOMd ud dedz’ Bj-Isdatv ‘sd s QOB omEs) dzdz”

yOf " dSksBOyYy' ', =
Ote B tc
z0®©d = e = -
IJbtggq(;nOEqécélJ L OB ) OB Otcg) OB Ote{) OB Ots{
1mdic?3fr?|f;q 1 OBOto|) OBOti{] OB O] OB Ote

[dv sy dCd o0y dkdotsMmls' jlkOfkz HJjEOL
o ddzsCteOHE §BuodEBEHEO] sdE HjLE OO B O

ftste' odzs 0Oz G dzde ddzz  f totsdzd C dzjl dhcpo dzg Gaso
jsOf HjcOLOY'~ Mmitedw’ dOQepdgd.dzdzs k' 7



99

v OB d&IWBW
lfdzde jlOfE HjGOLOY' " dzO L OB Otco dzj
iBsLddzz h dzv - sd3) @M Uz diB? W (MEBHOY"

z0Oted Btok| ) HJ GOL ljJL HJG

IJIStng(;ndl;;disé 1 0BO0Ood 1Jj L OB Ot

1 tod BstoH * |
dzd s € d

1 OB Otco d 1 OB Otco d

{ " odatsc tedzd 2 tesL ftH' dz B Otso dafll Odz fIS &
isOf 3 HFACOLIOAS Btokdz 5¢ o ddzsEtOHE SO
b HOd 2 RiclsBistsd W kbt yj dsdts’ & Ctot
Wz stej My fL dzty ¢ ol lsts's o 2j6d3 digs C( SO, 6. 1. 2

[lsted 3Odz2 HOdZ HEBCOLEsI! o0y ddse' fl:
Rjbtz o @Cdaidsizy stcOyY'® HbW Bkdy ¢, tM¢
tc' odzgjd&3 90vwL CBMIs' (tetsL Yyddz 1BMtc 8 dzd SzGn)J to
Blolzdy t5¢, EVStdI®E gd dzdo  MsC &z o 06wWL C " Mis!
ZOMmdyl dedzv .L OMissmize Odzdz' L dzdf ¥zf tes Oty ' Isd B &
Cte' SLORdMdes B Mjtej HBHGOL OFY L Vi thd ‘fHEthMs
fstosy dzgd d&z0r ' COdZOzOR Btokzdy tsC, dzgj Bsy
o' WL G Mk! Ct' sLOSdMdzd R fj tej i BB dd ¢ RjVdE
oMmMjtcjHddzz Btokzdz tsC.



100

Intensitly ROI'1 1
250 A

200
150 -
100 N

50

O—T——T 71T T 7T T T T T T 1

5pP0 540 560 580 600 620 640 660 680 700 720 740
Emission wavelength (nm)

Intensitly ROI 2
250 A

200 -
150
100

50

O—T——T—71TT 7T T T T T T 1

5p0 540 560 580 600 620 640 660 680 700 720 740
Emission wavelength (nm)

Intensitly ROI 3
250

200
150

100

50_&,
- —— ———

O—T——T——71TT 7T T T T T T 1

PO 540 560 580 600 620 640 660 680 700 720 740
Emission wavelength (nm)

[

t dm. A6z 2] My d dals dzf ¢l ® B MpOH § dadaf & dzly 5t
Ltc' Lk Btekzdz €d oddesctcOH Iz, wClz dzOmd ud

BjlssHEB ABCELEBELOY'

v OS¢ dd3 yd dzts d3, £ tosB IS B Iz dzts dzilz 'H dz'M§ ts
h dzw 2 sd3 H tg HsGhelf Grdz@ EO'ydz!” hdi gyl * dg€ EiR Oy '='o
L dzd 3 fBdzd < &z 1440 WIGO dz' " fff o’ vl izl dedp 2 H
Ol i3sMW j tcdzets ¢ 251 (Emhbse o dgiz2 Bj Wdg' "Isd o dzs  dzOfr
‘Lz B9 0Odr Btokzdz $d o9 ddsGOHIZz.



101

621 gL Cslsj B j tOls iojias j MWL dse' S dzk o O
PVS

10 HOdd?2 yYyoOfm L ttsBdzj dats teWwH MEzyom
Hdzv L BJ &] tpd3tzde®ind3AP &z, 97,102 187. s dzd- 9o ° H
o ItedW "  COYy' w, O Medzw y' oW, HJG' Hto
s n 5 dztsdzy .4 dz J ts fr) dzts © dzts A3z fted Ctc' B¢ tsdzefm
LOfMssMmsoakzs Is! Mw Ho O 3] Is @ i dzlistE tsdiztstE 9 § dizgpz
Sn SdztsH Y j dzdzv fjtcjHBOYO' h o dfHE e 'Ids' bzt
Cdz' lsadpjflzd dzOH Ists L dzj @ SH dzed dzd v |z O dige igd o1
o dzzlstc’ M dz' sC dz' Is d dzdzd 2 dz' H.  telze d?2, B
od¢stedMmilsOdedz” , ¢ J tojoHpiPRUET] H CisCR§tsTizfsdg O dz et
Hismw dn@s,Is/L 8 dy0oO?2 dats, L EOJalz tfetg fgzclay joide OpHtd@[L2¢ * G
o dMBsC’ Cdyj desteOy' 'L OF ts'8 5 f ©ddz) § o=ty Isots *
Cted Mis O, L@ YUT7E. c § 4§ tcOo d dzts, MjtjHadh O
s ¢ Mmduds fMis! 4 WY &6 ddfnizdzd Bakls so 2o Ols d
MstckzClskztez SO WL B tc B' ‘ ClsO, Isj 3 jtcC
hsB dehdgljlsd h S " Hdzded?2 off dzd o .

] H Odzd 2 Yyom ftsHso k8 Is! MW dssH dW "
tc ts fr) dzd dz, O LOCtY tisL totsicSO Y daRk old7- 1086 s d3B
t sL ® j Hj dadaw PW8 dzhds H st H?LHR[E 2] adzdzy o d
stsC fid ydetsmls ' dadurdzy j Cdif6piafddE “ © o tsSH dz' tetsL Yy
LOBJ LY Judlsd dzOMdyd dedz? €<t i tdssls ' (CHsS @O
C' @BdzOIsdz’ 2 Isj B j eOlskztec" fteslswaegtsds B dz' b
MoBdds SO j ftotsdedC dzj dedzy Cto' sfiteslsj Clstst
¥disls® L HOIsdzsmils ' .

1 QoHwCd odMmtsC ' 2 € tsdzipj dzgliste @ gz "o (Clddd tsh
odMmMsCdr NoadHSBMIsWw R BYSHES HOtg dihpis' O die ts L d
HisMW ¢ dzd dzdz' fJodets’ IS 7 54 § tc @ b2t tafif | (Godpd2 O
o' Hdgkfips: CtedMmlsOdz L Oy’ odfA dz¥'lsj@ff tc ts fstE dslslk



102

dzOG tc' 9 O dzdz' odh Isj B j tOlskztcd Sz @z
tesL MC dzlz 9 Odzdz™ , C Isj BB j cOlskztctss ‘
~nOOCIsjtedL s Is! MlsOB ' dz' dzg' Mls 4c t5 O df {BIEANSeztS G t
108 163.

ltod to' SLtsgdMo®jddsiisHisdz o " IstedW '™ COy"' H 1S
M zsf sH' Bdese 5 MOz tc | dzdizvezd©@ daghradetifis d y dz’
H dzw My " M detsG s tesLodIlsC iz Isj m dztsdzts G
CsC sz j tco 5o Odzts’ L Ote s H C tsoEp dzj fledd@L-d3dls | -t
mMdweils: B' SW' ' Ldydz HBMd HYJdedgw, wC'
M¢ dzOC o ¢ s dzf4@e50y "

[ jlotss HIOSHp'SHE Fdey 5Y' &ZC O i3 ssHSd |
MC zz o ®@zdz2MIs OB O s iz fips 6 5 MlsOdzz € tsdzy dzls te
tesL yd dz' PVS. inetsB sils Bzdzd HGsMmdz Hyjdz WOL
Cte' 5L On dfded n tetsL yddz' o dzO©2 B " dz' h i J tofn
Btokds 5¢C oddscteOHlz: PVS1[1I0PVS2, PVS3,

1 O adsjtod3stsctcOBBOR BV Y dz" BB 1 1, s
6.2.1) tlakOdzdr HBDCcEBRKE" L Otc] ' Mistctse Odzed 2
Isj §f dzsf 56 dAY dg@edddzw Is | i3 jyte(Olds@eddzl) v f 8o ' WL OC
L MG dzz o Odzdz? 8 L teOL SO, IstsBlsts § jHAdjlSQda ¢
fjtoj BrnbdzbH Y j des’ OB dgddzH 515 § thliafdaljdedilst S
dzj Bkzdzts, hts Me' Hydls: s o' HiMkzlsdz Mis:
sO¢ * dz0 JAGOfc sodEAxdids ‘o H.cBV ], P¥ESEB&L
Jsof " SrdztsH Y § dgetzy - tfrsolsz’ Mk MC dzsf sH ' B ©
o dMtsC st ffidds ‘' Qs ¥ dzts® WG Wddf tsdy ‘Cerz@te ' ds
odhj Ibjksf jtcOlskzted ttsL MS dzzo Odadzgy dzj € tod fi

1 Osj edB3BetcOBOR totsL yddz o PVS4 sO© PV
LOt Mistctso Odes  j S L SIs] tedz’ ydzad 2 ' C Cted
f dzOo dzj dzzafd6.(B.)1, 6.2dPB dp. tetsL Yd dz’ PVS4 |
Mz jtef sLdy' W f'C'  #64 OB Odzb NOYEO®°
LOo jeh dlsdmw * fsyuddO’ Is! MW  teis50H Plgits ¢



103

&

TCI[JIOIIOI‘JIKHaHgJI, CHAOO

vj kY j cABL

t df§2Ll 1 v dsj ted3ss G taQugdidz’ ots THPVSB ; T PVHA ; T |
PVSN. litctsL M ¢ dziz ® Otdagidry s © &1 f Q9 drj deW

4 dz' H 9" Hd3 IsdIPYHA , " 5 PVSNzfidiagh ' H i
CedMmMlsOdz' L Oy"' ° IsO f dz®©'9 dzp daolzetfv i igfEBPIREVE 9 * 1o «
Mo " Hydls: fadds ol s B EZ' L Oy*' " " HBEz9o O |

O pl. "5 Isjfdss’ jUjCld S todiiEnz L O
28%0OL ' o B' dBVS4C odstof lskh f tds® Isjjls Of ©  dzOC |
PUSNC ted ls Oz’ ydzts® % OLd oMlsdc.0’ s tc'mss o e &
©d6.2. 1 '62Is@®Bxkz0 BOYdlsd, Mt Isj &l
L MC dzo Odzdz" &5 L ©OLCO ' tsLodlSsd §df
L yddz PVS4 ‘' flsslds B' d hd2hC oSO dde
sj B j Okietss SypddB¥DmS ZOMO® 4&£BL 5,39,10 H



104

CGtcOHEM" 9, M MoeflsiQEIsdz' df tfipls !B tt @izt i kiziizts P\
wdts o ' to dzts LOdg M jdzadzy * dzh AN OK @lc s P\BE d fgd
[107 dzj e Olsdo dzs ot dzd o O ZzO0 MlsOB " dz' dz' Mls!
tetsyd dzlz .
v OB d&2 1w
v B jtcOskzted WOLBe dn fjtojantSH' @ ‘
tesL 9 jHJ ded PVSetsL yd dzOn

1 8OL 5€ ug, Uw vm Ud Tm U4
PVS1 -109,0N0 , 5 Yo Y
80% PVS1 116, N0, 5/ -72 0O NO| -457N0 ,
PVS2 -115N 0, 5 Yo Yo
80% PVS2 123 0 No,| -114N0,| -37.40,
PVS3 93, N0* 5 Y Yo
80% PVS3 100, 5| -56,N0, -40,N 0
60% PVS3 106,280, 5/ -10MO0, | -287WNO0,

PVS4 111,) 0, 5/ -640N0% § 5050,
80 % PVS4 117,4M0, 5/ -10N0, | 43N0,
PVSN -110,080, 5/ -70,.NO0 , -500N 0 ,
80% PVSN 11780, 5 LO7NO. 1 a0,

) 6d i3 I ] B J €Ok kO . i jddgtfo Qa@BE 6 @5 S o
ftod dzOgits'jaky,j cOlskztc®  &zOo dzj dzdz™

*T MlsOlsdMmMisd ydes HBMIsse ' tcdsg 9 ' H dPVSzdzts f
(p=0.05),n=5; *1 MlsOlsdMisd ydets HEsMIstse ' tcdz" PISNH d3'
(p=0.05),n=5.



105

-

N

o
L%

# #

Bl

0 T T I T T T

PvVS4 PVSN 80% 80% 80% 80% 80%
PVS1 PVS2 PVS3 PVS4 PVSN

OKpuctanizauis B[nasneHHs

t d B22.1 dzZls Odz'g¥)dd MlsOdz' L Oy*' °~ ' PUSdzZO9 dzj d
#1 MlsOlsdmMisdydets HBsMistse ' todz L o ' HztPYSgdats f
(p=0.05), n =5;

* i lsOldmisdydes HBMlsse ' ©de L g Uzl Gdzdzdets
Ctod Mmls Odz' L BV/G (p=0.08)mSE

1 4 Br ' Hdzs "  HL d&zOydlis(d, h s tctsL €
odMC s tsdzyj dzlstctseo Odzad »  tetsL yd dzOn PVS4
dzedL ' Cddi3d hoeadHSE MW R dOct' sk, odCtstedHf
h o dHC tsfiplee” 7B EdaSq ls O dz" A dPye ' dgsigszO b dedp G dziD 1630
totsB ®do * H 3, Yjhdss L dady j dedz? " o dHSC MBS  da
ftcdLotsHdIs! HB LB dzh jdadgw fftetsyj degslz € to
ftesyj Mk MCdzzo Odzdzy Mt dzdots dzj j dedziizd o ¢
o ' 8 'Oglzdz"

b dZOdz' L BY g j tEOISkztc ' dzls j dzifd o desMls ¢ dzl
9 IstedW " Ck¥ yeEY 2GL n eztzdb IsdIsd, M s RV$IBYT J 1



106

PVS2 PVS4® RMWSsfistse " todzts dzj o Hts' L dzPUSB! fV
sj B j eOIskztc® H tsfhlsdOMHIBE,dAD SAGAND ‘Ml j B Izls
fsodWwWLOdts L o' HiMEPUWE3IMEBY [ &' MmJ 64 dzfp ozg o
BOE st B ' dzh dedL S Isj B3 jtcOlslkztel ME dzlz o (
T RCZOHT, Isj Bf jcOlskztcO MC dzko Odedz o t5H dzd -
1 O0fd Is §f Gedt€B0d ‘, € s S * W& fmpldclrddz!, IO Y BYSS
Htsfd Is! ¢ dzOH dzts . [ dzw LOBJ LY J yd dzdef = J
J Sy zQdels 'sdf otsls j S IsstcOBd dzj sBr ' HAZO Iste( ¢
sts¢ md ydz' Mis! PVS Cdz' sdded dzO ¢ s9 . tordg dzts
odw o djcdz®,0H MsUstEdewj dzlsteOy® ° PVS, 9 HJWGCC
Hdzv EMmf " " desets MDYz o Odzdglz Bt iyezdsdglz] H sMdz
Htsmdz' HY j dz20 MisOB ' dz! wAs Mmis] P I dzdhsibdy HizatsO BLlZG ny ¢
6.2.1, CtedMlsOdzzo Oylsw Mvw-5 nHs b §) tclisd B I d&zO0O- PV
f so ' dzide@wsdslz o Odzdz . lted yY! sz Isj dgf J s Ol
H dzw ofm' A HeMdz' HY 9 Odzd = tetsL yddz' o . H
zO2eo dh s Y%H dBvW S&0 % OP \BD3 . VL yda L yd dz
Odgsh dzts” WOLd © HBERZOO ' Is! Mw dzj o' HtOL Iz
odmMsSCdr Isj B jtcOlskzteOr B dzdy yj HB% BMSYS d
sO ®BO PVS3 Wdisydz0O LOftsB' 6Isd, L d&3' dzd o " d
zOG tc' adlsAdal’. f (v f dzOo dzj szgetzd Rudz8 O/ B ‘Bz 2O fi
odhts, dg q JjdesOdacd B2 C oAl nlsBaz” @AY dFt
odf OHE' O R d2Z0 PVS 4y Ofml &% dtslzO ¢ tddsiPsiO dz' L g A
O dzOdz' L 2z yd Mbstcde CH IsQ foiizPO/ Bditisfipleo' d wd Qizj d
L HOIdthlshz o Giddelzy PV S 2, PVS3 IO PVSH fifiykz
(e d ©2.3 . [ &@PVBIBEB0% PVSN Mmlstede ¢ d I8 jztfdafts
L dzOydzts dzd ¥ yd d&3d, dz' 3% HREWS .9 'AHjt AgtS yHjdzd BRIz |k
B3y dgh s Ctsdzgyj delstcOy' ‘¥ C i sdaj qabdz®r S to' ¢



107

90

80

70

—t—

T T
60

* O0100%
E380%

40 1—

ACp, yM. oa,

30 +

20 1+

10 4

PVS1 PVS2 PVS3 PVS4 PVSN

{ {B23ulstedB S Isjf dzts' dsdze@ts s of WHVR' NS dzkz €
* i MlsOkdmisdydss HEMisks ' isdz" o GH0 GdEVSzdzts |
(p=0.05), n = 4

v 0Cddz yd dzts dRVSL RY 2y PEESPR BzOE Is! B' dz! N
LHOIsd'shisS zB©Odgdz'OB ' dz' dz' fMls O i3ts BWHAzs ™
PVSN PVRIs BV 3O Iso d MsSC 2 MC dzskzlso tstes 8 yz L HC
Codeyj dZB IO SBEwE dz b f jtemMf jSIsdodedds 1 tog
o' L dets &3O dz’ Is dzdsm O tc € fig dzeh dzdzd ~



108

631 tc' o dz dzkz@atE2L Oj % j Clsdovis D' f @il B e
ROMduj dedz? ' Lsdz o Oded R Biokzdz S Is ¢ e toC

VL BBl Bzt ftoso jHjdes fstc' o dzv dz
o OC R ' dzt steOy"' ™ PRt o) flztzid H Oz o
PVS BtohddasCtcOHEZ Mtelskz (kM Cd2 s de st
Btokzdz! ¢ By’ de§ odddded' CdtgldsjtaBitsi cOlskztcdzts’™ | &S
WOLBsfghBjatsH' o, J dzlsOdzr §f* 2 CdetgHnds O tz' Lfrdsy
Is j ff dzts ‘' dgddisSndglz ® @ dzdz

1 Ged Mz Y ted S, dzZ®@w j Hj dets IsjtedZdsEtc ORI
Bickkdz 5C o dé@tsots@ske sMe5) SO Btokzdy ¢, W
PVS2 t'Ldzdd3sd BjlssHOB]. | dH dats, h s L
“dals j defnd @ detse s | ezl | o dfOqdias ezdzy f dzf sSH Iz
Mkt cOyls* fvsis g3t | tcOls z tc dz’ fJtoJnantSH(:

tetsL MG dzlz o O dada” , ¢ tc doff la @ diZzOw @z ‘dzdzy Is © iz L
Isj f dzso d H ' dzj dzaz'tzd dzO dztizy ff desftion J S, HAlZs €59
i tots Is j , h ts LOOWL OdzO B' dztsc ' ayfddd gz O

LOUsPd' L @AY HS B SosdsHY | dade

S j GHBEO®RStY dzd?2 MCdsfsH' Bdd?2 MlsOdz 1
L NS dzk o Odzdz? sy dz@ MY sMlsjte’ ¢Old S tedfy
Btolzdz! s5C . ]l sH' B dz dzd L ! € tslsqjtigtfdj tc Odgjzitcdit
‘dzls § dzfnd o dets s Bsy 20 ftsBOYdlsd dz@ sy @&
o' Hipklsdzsls' €' tsYadasdag.& Biitdhardd W65 5B s '



109

TCIIJIOIIOI‘JIHHaHHJI, CHAO

-150 -130 -110 -90 -70 -50 -30 -10 10
s B j cAEE

{ df53.Lr ugsjtoRBschOBBEzd $d o ddscEEOHlE |
Btockzdz ¢ o ddescEtcOH Iz, dAO\ d Uy jsde'lz dz2P ¥ §2 o df it
dzOfd uj dz PVS2 &jIstsBAB L b pdptizt & @dzday d dzt
dZzOmd uj dz PVS2 3] lstsi6ts dgy s et Vi odedadd dzdz"
Ctod fyls O©dzl Y jtOyH ' dzO B ilAf de@zy cizj dzdzv .

) 6 dizOfMd uj dzdz B bEMGd BOOREE Blkzd
SjteBEcOBOT S’ &5 tosL M dkze Odzdzy L dzOy
jCLljted yded?2 §' S L Oojth j dzdid B§31k,q fpls O oz



110

tesBtSls’ HMzZW Slsted 30 dzdzy ds@ Ssfpd d3@alzy Gzt O iy ls
o dMBDdHSSHtSAZSH Y fgz@dzy ISOY "§ j deQ dSE 'Saldis H § § dzC
CtedmMlsOdz' L 2° s+ mw . 1 tod fsHOdz h si3kz dzO
JAdHBIsjtedz ydzed?2 ' ¢ §jtcjHY dzOo dzj dgdzv, Ww ¢
oHd. wdz' H tso ' HiEls s, dz' Mis! f jtejatBH' 9o

dzOmd yj dz' W EsHBRBIssHisdR  OMdo datsets |, 8 dc
9  Hte" L dgw ' Is+ Mmw . v O¢, O tcd € &zOH , dzO

odSsted Mis Ok MisdgifltisElz Is j §f dzs i 56 dzd dzO dzdzv
BYdzj Ek §te’ odaw dzdz L f @&fBDdzd df ® s yizq
L dZ2Oykzhj B " d hk €' dz €' fMls! M¢ dzsf SH ' B dzt
odSsted Mis OdzMdV deBj AsH BtcOH EZMd dzd Y uJ , 0]

L& L Odats’ otsHd odh j 9 2, 90H”QL azd B d§j
f OMmdo dzse s twWap@IY3J dedzetzO Yz M §f tc dzdfippryts | dzls O
f dzOo dzj dadz” dz' BH Iz

25

H

1 2
t I B32ulstcd B3 Y dzstf 56 dzd dzOdzdz? bk Blzdz § O-

PVS2 dJUUWHHIDAS ° f OMmdo dzd d3 *a O35 Wglz dz@edzbigls O3
f s datshHj dzdfs O fipdse dets ¢ s o(f<d@®B) Iz © O dzdzw



111

100

0] B 9

t 8331 &3 ded j delsOdz " el HY telxPhy lsiA) dizda
f zOo dzj dzdz' (9) Btekde ¢ oddscWOMl dzOX
f OfmMdodeaddzs o dd })lb®Ddadas'dzdzdy fMils: L dzOdgglz b 1Ot
f Offdo dzts e s of<BOI) & o O dzdz™

1 4L Editse dats, B 'dg® fifd y s tede® Qlgipits 18 Hzts S ¢ O

S 2B OY" ftedL o jH]J H S LB dz' M j dzdagw ¢
ofMmjtcj H]dZ Btozdz ¢ ', ' HY s ' H dzts, HiS |
L d3j dzh jodisdg dzfn'd @ dzts M ls CedMmMsOodz" L Oy* ° ftcd

tetsBtsls' dzO ftod PwOR " { thd i tedshi®e)l.¢ shd H dzts,
Btokzdz € ftod tshtdzsHY j dzdz BO2 Y 4 f tso dz

S dzsf sH  Bdzsets MlsOdzk 2O j ls Oded 2 , dz0@ d
CsL BAUsEs B j &Oskiede € s § &zs'f 6§ ¢ dzd@ia) dmizv,
CtedmsOd L OYy'~ &0 jkOf' d&Octk sk ' {d
e ' Hydlk!' s Ikj, " ko dqstfiso  d das
o' B GO - Sz H Y j dzdz’ E lodg@® s O tzizs ® Y to dzts

L B ' dz' NsjodfdpOztzhiEB8 Oy' ' HBlsE®REES » j ted § o8

HtS LOGdBj &z Btekdy 5, HOsdsEz BsOW ¢ d tsfip
L dzO0yJ dzdzv .



112

IEdizs H MO GdguzsS sls j G j tOkkteds W OL o
F Bte&@F oddtscteOHE, W' PVEEPWIPREZH OBXMPN tcisL
R sBHESEG- aBdC i dtcOoy’ . 1 td dzOmdzy] daezls to
tsls toc d d30 dats L dzO y dz' L 3" dzd Hitsfpdz' HY j dad -
vj B jteOlkzted SO * dzlsj dzijd o desfisd  fipdsdaly s @ ¢
s5j B j eOlskted WOLtSodn fjtejotsH' @ kO &
Bdzs dzOMmduj des -tzde¥ ts ezis 5@ @ IPC jrdatsk 6. F.0B dzi
6.3.2.1 dHdzs, N5 ' Mdzv AGH judifzize O 8@z Is©
f dzOo daj EHAGAY S0 ' to didS ¥ dzdi YW PVS dzhhfs= Mo " Hydls!
dzOMmd y4 dzdzv BMSA. wdodgtsdy BJjtekzyd L O o O
Me zskzlso stes 5 Yy O YD B ztzfgls L OME s s b @dzsy | dz
Cto' ¢ dzftyj A ifdE@dzrdzo a ddetscEtcOH Iz

v OB d&f]W
vj B jeOlskzted W¥OL B9 dzn Ctsjdisjicds dzr dzd = B to
o ddtsG e OH Iz, w G B Iz dzts dzO ) d B\jSdztizj Is s H is d
9 OC BdaWdd dz' stcOy "' °’
[BteOL jy Yo U U Ug vpm Ul Tm Ut
stsdzlstetsdz -87. 8N 64. 8N -370% -2 . AN
PVS1 1070 N -68.065N -37.08N -7.Q@%N
PV 115. 1| -77.6N -37.06N -15.1N0.5¢#
PVS3 -1 0B.M 62 .05N -36.05N -7. @K
PVS4 107028 -77.058N -37.05N -9AQ5
PVSN -1069N0.5 -85.00.5 -48.9N0.5 -4.1N0.5

ltod 3" It j 3 j te Ols Iz tc O  ifjst jdrigtfo jOai@tly'lz tc Qs € to
f tedkOC mdls j B j 8OO § J.B i GizP e &l dadz® , § oz
*THsMisse ' t6dzO 9 ' H d3' dzdzt 15 Bztizts-G05p(N=8);dzts h | dzdz
#iHsMmlsse ' dzO o' H A3 dzdz" fipls BVSp+0.05),(n¥ozts M | dzdz



113

v OB dff3hpw

dlstedB5C Isj ff dzts f sdzdzd feefia@afz’ $OL walg( 7 J
CtdzlstctsHztc lzdzh C OF SO Btokzdz CO2, WwW¢' Blzdt
PVS®3j IstsH s d3-* ald®C ez dgtc Oy "

[BEOL j mp 56 qH, I585GHm 56 qHn ISl

stsdalstets oz  9.1N1.0 0.83\0.21 | 0.38\D.16 | 174.1\9.8

PVS1 20.5B.7¢ | 9.2N 15 | 2.96\2.48 | 68.3\0.9*

PVS2 18. 0*N(12. 81*N 4. &5¢* |55. 7 2*R

PVS3 32.90.6¢ | 1.98\0.56* | 1.0M0.32¢ | 116.M17.3*

PVS4 34.88B.9* | 26.5\2.31* | 0.42M0.13 | 73.6\115*

PVSN 12.3N| 1. 33N 079013 | 123 . 51

}Ved 3" g g fis o ths

Is§ § dzts f ts G dzd dzO dzdzHc § to

J dels OR'tefd fipls O dz" L Oy "qHpm 1] tatels Ot Mo § dzQpbigiz] dzdz
J dzls O df'dffO oz dzdzv .
*THsMistse " cdzO® 9o °
#THESMIsse " tcdzO 9

Hd3' dzdz$ 15 ldzls tifs-@05p(N=0);dzts h | dzdz
Hd3' dzdz' filgls VS fp+0.0%),(n¥bpzts h | dzdz
[ Istcd dizO dz' tejLEdz sOIsd fme ' HYyOls! f tofs

Cte" sLORdMmMdedr toj ysoddz & Btolkzdz COR o dets
o' dz dets’ e tHJ, WC &rntdakhlf Qi o i GNE\ fif s E
Isj R desdzts@ ‘"Ydzd 2 v OE® dz' L totsfydzd dzdzed = dzOIs j to°
Hj BBsdzfistclz® d3'Oyd/R B'LY0 ' dgdLeadz Miss  Ctod Mls
dz' sHEZ L §h CsHY j ddCdsdods. [ spdasicj ureRdgds’ Hedz
WOoCIststed, hs Mkftotseo sH Y 28 kdz' HED L ipdsdiRD e {f |
Csdzco dzgd d3d W OC Isstc O d3q . 1 OMmistsMizo Odzdar Mk
o qdzsctcOHEZ ditsy § L dzOydes "  Headhdlsd ~ =



114

ste' @3 ssets Itedo Odzd?2 yoOm " S EkEBOY' =~ k& ¢t
fted odSttedilsOdfddmd deBfifdswydhsdseipf tod L o SH d Is
L OcdB j dzf fso jterndz] otse s N Otk Cdz' sddz B te
fjtejHtsodhj ds.

v OS¢ dd3 yd dzts a3, ZOdzd o dw e dzj dats, h s
5C Oded &z0% Blobkdy 8¢ §jtejH LOdkztej dedew 5 L
CtcOh sets ftotsded S daj dzdz? Cto' sL Ondfmdedn  tej Yt
L stcOHdY' 2dedd3 dBj IssHisdE dzgOMdyj dedav 1_
J Wi Clsdodztsc 5 jodOEN o Jsdzdets.dzv ° z n A L @8 HEO M
"z 2B OY" Btolzdz ¢ oddsctd@a@® tlsy § tc ast
sts¢ md ydats’ H' 'z tftsite\ op dzzw edzdz' L, O®d olsdarCc
LOBJ LB @AW jSCIsdedzy dzOMdyj dedzv Blelzde €
steOh j  dzOfmduj dedzv fted ¥ (jitgdifdsdOoddntis’  Ldg)
tctsL 9 JAst€gMIs Odz' L Oy " °’ Btdaflz dzts B & dztsoHp) O tsiiptfiataOoHw
fJjtoj ntsHEz t)CHadEdsH[78B dzz W OL k2

6. 4 st B¢ ts5dziB joiz aldn & @alzdzic OH Iz

1020 sfls' hdd& Mifshcesd kicdo OdksEs L B

B' dz h sfls"’ tesmdzddz * 1 Crcdztisd dz paigdztc o zte O
Cto' G sdzfn jdgozjo OQaZdar B zo Olsdmw h dzw R sd3 ff tow
B CteslsteOdnt zOdzls Oy " i3 ted Mis j d3, Ckdz Isd

MjtejHsodh' OB hdvitsd oW Bscts oSt da
i3' dz' sz d3lz dssdf diaff © dzjindzdzy i az@ % 'dz® did® deidizo B s
Ctsdzd dzgjtsBm  Hdes LBJjtejcGlsd y' dz mMdg Mmls! €«
b odfOHSE 248154168 Sk bkts

1O0Bd Blkds fsSCOLOds odmsS O gl e
st odgvdzgs L §OMdodatss jCo ' dz BteOyY 'ts5C
oIz LOHE dz20 §tedC &zOH "' v fnSlkdsttf ' # iz ige B ditd
HsfdzZHoifjdial © d3j stsHEz  dzOfd uj dzdz® dz® x d s
Ct' € tsdzf j[19p Lt t© dasalet gz € Mndsagzls s H s O/ | VO d o d



115

dZOMmd yd dedzv ' L sdz' ts9 Odzd = H Hfftdisuzdbr § eft@4€ dztcts !
t " 0" v X1t izl 1 /misde " QO " LG AH G iPdzd B3PV$E. 16 H
1 Bd 6]y dBnttdmlsj 30Isdyded - Yofmisddz
Cte' sC sz tco z o O dzdaw tsLyO =B t© s0didfRdz depi dzts Ets d3 -
sted W j dz' dzls f zls @ d(Bulrift9 d 1§.41) . 1 dL ' 62de20 das Yakf
o " Hdgtstal\R f Slisj day {Oudazi®©@(dzs § § ulz®  tizgf Wy -~ 5 fsdi
15 WEel ] dzs iyl 'dagC s iIs'd @20 gi3dzd dzH UisiaB)E frp sig § i
Cdz' sddzdzsé s HJnr Odadz” . lted yY!' sz ‘@dwmslz
mMtsdzj 2 C o s e tatzlbazR s tc 3O (104l | OC y '
o' HBEkZo @ lnyffistst dzOL 3 L O tcOR zdats € H' W
HiG' HEBSGj d&ZOL * 9o B kEfitsdHi' Od dfsdk
“dzls j deffd @ dz' Mis¥  dzOC s d yj dfdizvtc f W te t©ds @uc® didg ,d
sy " EdiE B3j IsOB sdz' ydzlz OrCdslefl® ‘dz’ HN@sIS dz' f) dz! Is ¢
Btozdz 5¢ By' dzgt 98 OdzOMw 9 ' L ls@dz'f dgts Ouz® . @ figt

tde4lf{ y dzgC O LBJijt] ] dzeshhd dzesls C Oz dz6 Bz |
£ 1% ttsLyddz vuvm): yddzj.dz'Cdz' sddzed wMmC teC

1" fdzw L BJtc' ¢ Odgdz" ftcd Cto' 56 j dadzd ~
Ny syYOkSk LaZjte'satezjads s@ ' fsolsstedsts L



116

ydoey' & OBt Btokzdz ¢ BjL L OMistsmize Odadz” !
ftso' d dzgs ffted €' B&ZOlsd Isj KB REP @15 AR tc6
lted Cto' sCBdzind tco zo Odzdz' Biolzdz € d, w g
odCtstedMisOdzdz" &3 Ctsdzlstcsdz' s Odese s Br SdziSH
LOLoadyoO2 hoadHECts o'  H' cgtcb o @GOIsz' MW todz@ s &5t
9' H' Gtk ov@dPH?2 B Odz L (tsyOlsCA@ fss L bzl ogf fzd
His RO B LOBjLYjuydld dBOSMdd®wOdz dzts o d
LOYsB  GIsd fjtejGctc’ 9 Odedz® Btolzde ¢ E G OteV
tdJLikzdz sOsd LBjtejyJdesils’ SO Y dlsls® L |
d detscfc®eiplz Is OB dzd y.* 16s5UOLLOdets, hts L Bjtej ),
Btokzdz ¢ Hdzw Msls' © kM €d2 S BdzS tSteH,
o' Hdgtso dzj dzdzV? IsjIstcOL sdz' W80 % dztf t& dfigdy ts LSO Myfis g
B3 ssHiz VI V. r Hf JsUstS dzfp jOtsadss an@sdzd = B 15 f gzdzis §
Ckzdz' sdozo Odadzw %M IsHCidzts o @IS B 0f 2! % d  dzvs t
1 OCGOHY% dH dz"0 tt 101/ 14.

©

U OB dBfd v
1Bdteiyjdz Mmls! s © Ndlsls' L HOIsdzlf inlytzv
Cto' s5Ctsdzij oo kzo O dzdzw
st sCtsdemj oz stc' t5C tsdMYzday o 1
ustsls té VIV f Offdo dzgse 5 o
o J 5G| B0 5 gy | rdisis -LhBitix|rdlsis -t
% dz' s ¢ % dz' fipls
tt 10 90 60 0 0 0
] w | @ | o |
1 ©¢ OH| 100 80’ AQ* 0 0

 od &5 KGO0 H &5 dedztsfls ' H s fjls 9 o CEHA 5 defisjots 8
Bodz 5C o' HYGo' HdzSG G M telsgx0,0L)nflzy § Ofd



117

lted odC tsted fls O©dzdz’ f OmMdo desets d3j IstsH Iz
fjtojH Cto sCtsdzemjtcolzo Odgdz" d&3 L B jtoj ) j dz' Mmls
LtcOL C' 8 ORI HYJddr Mtstels' 9 o ddzsa !

dlsOdz sSCOdzgddz Btokzdz! 5¢ E Ctdstesd
sSOCHY IssH sz ¢ 5 diidzSsQedy! iy " dzls dzts | O d3'tel thts ) G 6
dzOo j Hj des W kzEtSte My dzsdz’ L 5B tc Oy J dsdgvO disfQiz
Btozdz ¢ o fuzpdz@OHA.sMisj 5 dz@RJ " Gzls jWadiz t
-~ dzstolsl 2’ Of O B8 @2 wlifelzb Ols Eyfdztss dz W ez st j iy J o
Yylzlsls‘Lods' datsjtcj Hsodh O, hts HsLoatsdkw' od¢
OdzOdz' L H dztfz@{t3s1BE. dz’ s ste

1 " Mz’ sCsdzed oo z 9 Ddzdzvtc z dg!j ts Sei@df dztsiigt § €
o ZOMmdets™ Wzztsted Myd dzy’ ~ G OCIsd ydzts odgd L o
tod fr). 6. 4.3 dO fteds &zOH' oAdjdzs )& OH g d I9*
ftod2dzv Isdz Mis! L Ofistsf)ysoPdagfmtsH 8 HB Cto' S

l jdzd S d?2 o' dHisrists laf GO Js Uas dzfn  tco s O dzd B t
10COHS O dBsyj Blkisd kO HtsHUsE o Ej dzfQ 55 s f
Hjtejodded, wCO d&O° B' dzh fstedmlskz Mmistok
stsdzC 5101/ 14. U OC sdp® od2Qhdzd § 6§ dsdzw H
Btokzdz 5C dzO wWdidzyvdz@Q I ,chds k2 Mtslskz |
BstesL sodlstcdo Odzdr Mistels ' o, oBLicdg dig Clf§O IOl
MistczClsktelz Hjtej oddzed, RESINGUFREadalz] dzts. tousL
Fdiso OR yd HBLotdv' L ddL dlsyd dmlgdiCdstd Cfits ¢
sBd&j toL Odzdz? IsO HBBtses' ' Cd dedL ' £ sfystslg
1 OGOHCO B dz' b LO ttsL i3 tesdz dz' ¥ Btk dy
o' HisC toj d3dzj dz' ' H HJjtejoadda. U O¢C 5y )
h ' dz2 dz' Mlst Bkzde € d L dz0 g ditszlsigdieBQdz’ " talg! Ld]
HsLotsdvsls: ftdfkmisdlsd, "t ydlslks' L HOd
L odCsted fls OdzdgVdz L Qg lsjtHldz h * da'* datsifijldc'j o d dz
o' HCtej d3dzj desfls® Btokzdz 5C o' H MbtekzCIskzte
d34 dzh LOdz) Y dbise lstad odPsinsdifds ' dzOistcits e dzv H



f 56 OL dzd € d

118

o f dzdo OF BzOMdzQJ dedz’] ¢ B4 b Tz BAZ' V

tcjLEdz SO S t[78Y%9dzm] tco z o O dadaw

Intensity ROI 1 J

250 ~
200
150
100 -

50

0

__/\./-/\’\"

)

450 500 550 600
Emission waveleng

Intensity ROI 2

250
200
150
100 ~
50

65(
th (nm)

0

450 500 550 600
Emission wavelend

Intensity ROI 3

250
200
150
100

50

0

L — . T N

65(
th (nm)

o dzO fijldek s tc | M) dayte " L Iz

450 500 550 600
Emission waveleng

T
65

th (nm)

tdmA2 Sdzztste | M)A dzl9dBD-L 5B tc O (Jdd® MY § € Is

CBdzls.te s dz

B to bz diy tSteds o f deth SR{HR L



Intensity ROI 1

250
200
150
100
50
(0}

119

Intensity ROI 2

250
200
150
100
50
(0}

450 500 550 600 65 700
Emission wavelength (nm

Intensity ROI 3

250 —
200 -
150
100 -~
50 —+

450 500 550 600 65 700
Emission wavelength (nm

[0}

e ——

450 500 550 600 65( 700
Emission wavelength (nm

t .43 6.zt iy disets OF)j dzds® MY jSlsted
Wz st M) J deue 'L (B 6k dy Stafs ko df dedip QLS O dg
o' ©6 tsdzfdgjcls BWORED o' H' Cig' 50O

sOCddB o d&tgied Mls OdzdzVIV  Hsfs Is 5 15 bzw f' H
LBJtedyddgd Mmls! sO Ydlsls' L HOIsdz fls! LS
Ctc' sCtsdeMmj tco z o Odzadz z f stc’ o dgv¥ dzdz' L
1 Ofls s ) 2% O dastf s dzfny | g Eus@\dAddzy sy j Mis Ols g
LOGOdz dets’ , odMtsCtsf totsH zC Is d eextsiu ¢ j lslgj Asdfts)diz
tjmMkten' o  totsmdd dz, Mftedwisd fsH o ts5d
to' L datsd3Odz’ sded s MmjtejHtsadh * Mmdalzo Odzdaw

10 &0Isj o' Od@Hd Btds € is's @ERS, U678 08)s1g5, |
162, 163, 165, 192



120

¢y ¢fwy w vydLoef?rr11Cc trrvfRu

it SLtetsHEH3y OSH " 9 dzd L' Ctslsj B j eOlskztcdzs@ s
o] Mtem' & tmMdzddz dzO HOdd?2 yofm ' HddE
rdzv Cto' sCtsdzmj tcolzo Odzdgy ttsmdzddz, wWE¢°' RO
f dzsH s dn SO WwWg' HBGFYORfERW flztco ff ¢ & ® dzin b
Bz3j ted Mis jdEz & Y ° Btozdz € d { dds @ts® s dzff - ¢k
oS ted Mikswiizf Ists ftsodwL Odes L o' HiMkIsdz Ml
Cte' sCtsdzijteozo Odzdzy , L 5§ te fji30) dgidg Dz d
f s5MOH SdEia]j2z MO dzO Hf deisdg@ Qid € 2 dz! |, Isigj otBodPlsizdz"
LicsMisOdzdzy o Misjteddz dzd B kdsise OF 6 tc @ISR0 dy
fted LBJtc' ¢ Odadz YdazyRdsdz OB 5  dzjicdadiyy 5 ORts )
CtetslsC d2 yoOm tj Odz GZzo Ol KOk §j WzsBlf . H j € &

V HdMjtelsOy' 2dz 2 twtsB IS’ fteso j Hj dz
O j dztsc e OW * ydad n Ctsdzj Cy* 2, Is©O¢ ‘ o d
Ydlsls® L HOIsdzats s ftedh J f ded m yomilsddz o dd
dzd L' Stslsj B j cOlsktedzsets LB jte' & Odadz” .

Il Zdf@tso j HIgEOH ZCdg* W 65 " oHj dadzdm ftst
1" sdzse " ydes® MlsOdzy® Y my1 v " 3. 1.1 . s 0Ot
wls' s 1 01 LSO dad , LsCtcj &3O MOHY Odzy”
Isjted3" dzz o L t6' 9 Odzdzy . wjtej H MEHslEtcOWd dd
Csdzj Sy wp Mselsd L to' Ldss odMmsSts
Csdi3f dzj SMsmls® 2¢C " Mlss HEts to' Ldzdr RotstcsB
' dzdz' Mntistse j Hj dzO totsBiSlsO sy | LOBJjLYJY
g dzj Cy' sdgj o' © MmOt ‘do Sl s dyE dzQfiplg'tc,' SO
Mstelsd, w¢' dBsykzlstlsatzisjdz o Isic OmQ A @3 . H d f
invivo Ssdzj Sy ' fjtcjHEzZBo 58 Milseo stcj dadz”  dzd L
Cdzj Sy oddetsctceOHEZ, wCO MsOdzgj BOL t58
tc ‘das 30 dz* Is s w BjLO twkMmdtsets §sMOHCtso sE Tt
ftesW' dz2 dzgd - ' delsdlskzls® @ IsO Mmjdzj Cy' 2dzedn



121

102B dzh  jWjiClkdoddd Mmftshmsetsd LBj
G ' ftsbjteds ydzj LB jte' ¢Odzdzv 9o iz BB& QR tSH
Ltc' LO@EBdz 9 o dzOfMmMdz' HEsC G Off " dzv todats’ f ok
o sdztsce d, hts sy HtwdLoesHdIlsd HtS L dafdy j d
tcsB BIs" HefMdz' HYy Jdes eff dzdo HJjG' HteOIsOyY"' '’
9 kf@iseo ORF A tdzHJd ds’ ¢ Olsizj .tc d | IO dztstodd? |
Ldzj otsHdzj dzdz" Y doy' © odWE®@u®N ZOWGCK tcd B
otsdzscthigf’ wWEC' 2 ydlsls' L HOIsd Mis: o' LG " |
LOf ol Sdetso Odets -'dgfpiis' tsdz! IS e lzjlzHdg dzO PR Nl S
JWidShdadzv mMb! H dztiavdzj itz ts cids fipth zts o f B e b B dz]
ftedmMstets™ HddzW dzOMd yd dedev  telsfdzd ddadde dzts "ts Bl
Il dL dzOyj dets s lsd dizOdz' dzd 2 Isdm¢ (70 €1 0)
dzOmd wy ddzvy d o d dz! dzd o3q , IsO¢ ‘ Ctec" sL O d f
9 dzcGLcCH'ZH CtedIsdd3d L te" L Od3d .

Il MisOdetso dzj dets, hts YO fGtetsntSHY j dedgy tof
ydey' o qdzsctcOH Iz ftcd dzO #) cpaf J° dddz'Is tc @3y 'Is’'ts
Ctesls 1R )7, "t GBkdd@so dzj dzs OdzOIs s d3' Y dats
wWetsegts d&O fstcdMddac d HbtczEBs EHEz.3 o yw A
dZOMmMdyjdedz?r LB dzt hkzoaQafqpw E 20 tOL"' 9 (s
fstc' adgVdets L Hotse zL dztseo'dd3dh j>pdzfle y WwHBJO d3j st
dzOMmd yJ dzdzv L dzj dzh zo O8 Mw hts BlEzdtsodzj dz
COf " dzw oy’ LOEMME] ¥ doy' 9. [y’ dz2€ O Btsy dzc
o ddetsctcOHE ftoed L OMstsMmMise kzotPtdaflz o ¢ O tzd gk
tesBsls' L dzOyjdedz" 7 IsdmMCkz Ydlls' L HOId Mls
Ld3 dz¢ 9o OdzOMYw Yete" adzgv dzets L € tsdzlstetsdzj ds.

Yy Off dzOfmd yJj dedeV ) s qétso a dakis €O K O tctsw )
Gdz' yjteddzz 2 € tSAzYjdslpldstts@ s dy-RaldC ez ds tc Oy *
d3d dzh sHd ‘O o ( dzd dzd . 1 SH' B dg tetsL yd
s jtoj Hd 5 sBttsB S d te ts ) dzd dzdzd A i
Ctc' sCtsdeMmj thg sas®figidzy ftcd 2 5 o ‘ L Of sB ' @



122

B BBtcOdz StodMisOZzZOBd dz' sHIEZ, O kOCBY f
o ddzed ¢ O fted L dzj b tsH3bz] Odgle' Is SR dzWelOddkidzted |
jWjiClkdods LOMssmMsokoOldm' wW¢ Hdv §i
Cto' tsL Ontgjingasfedzf{[dzOdzd, SO *° HddzW o' H dzso dzj
' fslsjted3z yYydese s L BJ o' ¢ Odzdzv . ste' d3 - Ists
" dgl a2 steOy' S HiagBgtsdp‘C kL dzPuedlsig dzdzt L H 1S
~motstcdr Ydoy' e o' kMO OBt jis®FYIs jlstc d"ods
LOBsykzo Odzdzy ftedh jfdzdms ° " HPh jJHdedrm YOf

[sfdz HYy Jdets o dzde Ctsdzyj dzlsteOy' °~ MOR O
dzOmd ud dzdz' B Is'cdis'daiz! 1s OO 'z 'd3 1 sC 0L Odzts
Ctsdzgyj dzlstci®@y ' 7W °f OHtlfistse ' todes dzj o i wdd dpOts €
dzj L Odzj ydets © ' H YOfmMkz Y BHOd "’ " dz€ kB O
ISt/ HS'"B) . 1 ' LtesMisOdzdzgw &3 S tsdzyj dzlstcOy*® ~
5 09 LB' dzhkzoOoafmw yOf ftesBizHYj dedz? B
ez s5¢ ( dzOMd pxzdg? tey diash arh dzed3s [ ¢ fn.Or OtEYsUz
odwedw' ' Is! Mw Ek (tHBSo Y j dadz MlsOdzz MY sC ¢t
Bklsd odittdMmMlsOdets ftcd fBHO "sRBE St ts
MOr OtetsLd dzO Y doy' oddtsctcOHEZ o EkZd3xve On
MOR OtetsL d L Odzj ) dls! o' H totzs dz®¥ d o dgj o tSH dz]
otsdzsd " s B9 ydlilsls' L HOIsdz fls! Btozdz 86
Csdgyj dzlstc Oy’ ° MOROtetsL d. 1 tod L dzd 3-33cdz’
MOROtsL O §fwOCIsdydes dzgjv ydddgdodth dzj @iedzyfry dztC
o' HMBlBS Y disls' L HOdsMIs' 8¢ 0L Odets dzd ",
MO- OtetsL (.

I Hinklsdz Mmlis! zO0 HOdzd 2 yofm JjWjiClkde
Btokzdz 5S¢ o ddesGtcOHEZ ftsodwL OdzO L Mm< dzO+
MijtecjHtsodePad oajdzd Sz €' dzr € fMls! o' L dets BO
ftso' Btowiglzdz CORv ofzisBIEOHESL totsB dzj dzts  ff to ¢
"Lisdz' s9 Odzd R Btokzdz BSCdzW WBzlsbie®W "o OB R Lz dp |
JWidClsdo dz fMmls LOftetsf sdztso OdzsG ts5 9 df JdisStE HE® +



123

tc' L dzd d3d tesL yd dzO d3d . l dL dzOy-] dets ' dis fipda=Onyc
st lsd 30 dz' dz f OcOd3j sted IdmMS¢kz O yoOMmkz
MlsOdzk M sCtss totsL yddzOdsd PVS. 1 O dzd o
Btolkzdz ¢ ‘ Ctec' BLORndMdes&ts 2] 6§ H B0 d OO
ZOMmMdylze Odzdz?y dzj sBRr '  Hdets L Offistsmg Bo Glod
fsmskzfsodd 286c¢ ' HiRd B diy &H f t© Qlstdzfs fg ¥
f OMmdo dzs 3z o dudsps ydz' o"Qidadelz dg "tesL 3' oz  to s fydzd
LB ' dz hzo Olsd "yoOofmkz " Cto" sal @B PmMdzs Bz tetsL yd
Ctsdzgyj dzlstctso Odzd d&zd S to' tsL On d fmdad digd tetsL yd o
ftso jterndzj otsets MOtk Cdz' Isddz Btokzdz ¢,
LOdzdM O¢ Ist mMw  dzj dzOfMd yd ded dsd yd ted L L dzOydz
l OCdg lzdzW * dz! steOYy' W HESL © Sdzv° L d3d dzh dIsd y¢
Cte' 5L Or d Mdzd d3d tetsL yd dzO dzd Is © f sCtcOh d
tc' odatsdz’ todz Mis! oL ftsH' dzj dedzgy toj yso ddz f t
t sLydded PVS fHtedL dzOyj dz Hdzv Cto' ¢t
B sswEdgtedW * COyYy" . lted yY! sdgz dzOHL 8 d Yy
MlsOB ' dz' dz' Mmls ORtsteW detsets MisOdzgz Cte' 5L O~R
dzOw o dz' Mmiss CtedmMlsOdz' L Oy* f ' fdzw totsL f
" dels j dgmd e dz' Miss  Isjf dzsesets JW iClskz.Oiztcdzt
WOoLBe! fjtejrtsHd MG dzz o Odzdz? & sdzyJ dzls t
PVS2, PVS3, PVS4 IsO PVSN IO ftesOdzOdz' 1|
wed?2 deddsd kEletstjded?2. 1" Mmdzw heoadHESETS
tcJ ‘ Mistclzo Odzs MO BdE W jCfBts Bjdgdiats § * ¢ " o dzO
9C0OLE d2O oadMmMsCk MlsOB "' dz' dz' Mls! OB da
1" ¢d CStdmlsOodz LOy" " ° § d&zOo dzj dzdz? L Otcj
SHdOSC Ikjfdse jWjiCld SCttdMmlsOd L Oy,
hts 9C0OLE Htos toLoadlktsd CtdmlsOdz L Oy"'
hodHCtMIsj 2 d2Octe' alz, y' ' CtdmlsOdz L Oy
PVS2 ' PVS3 d&Oe'l: Ek 80 % Ctdzyj dzlstsc
LHOISdp sz L dzO2 h tsef teHsS'C gz "L Ofils s iz o O dzdz”



124

LOteOL kM " hdes L OMssmsok’ s Mfw Hdw Gt
odH' 9 wmMdzddz, &y ddets yYyj (o OPVSOdME L
) HdMJ telsOy' 2SR dz' eEpet’ dzdL ' Cslsj o3
fjtejrntsHd dzdzv Moz sa@lzdz ¢ On o d dzgsG tc OH Iz,
Ctec' sLOndMmMdedd3d MjtjHBsoadh OB ctekzfd PVS
fted odCtted Mmls Odzdd daWdyjds HtdzO yo' O € kHzddy dzOM( -
Mistcd B 5¢ Isj §f dzts® dzdztsfls fted MC dzlzo Odzdz’
f dzOodetj ddzO 4 GtwOHEM ddyud, O JdsoOod f°
2,9 ©OL"'9 Lk {§tstc' o d dzdz L kteOHdyY" 2 dzd 0
HOdzdr f OtcOd3j Iste® @ Mo HYOIls! ftets L dzOykh~h
ftod odStstedmlsOdzdz’ dzitlsj bGP U GL BiBHE YO
Btolzdz 8¢ L Cto' sLOmdMmdzd 3d ttsL yd dzOd3d L dac
[ sdz" HyYy jdes ot dzd o By ssHE dOMmdyd dzdz
oddesctcOHE ftod Cto sCBdemj tco zo Odzdz . l dw
LOBJ LT Jyk" LBjtoj ] detsihls' tcdBtclziflass©dz N
dedL ' Stslsj B jcOlsktedssdse o dzdo ', L OMsmikz
odh"’ fsCOLddCd LBjtejyj desfls’ ' Y dlsls® |
Cte' s8CtsdzMj teo z o Odadz” Biclzdz t5¢ f' H L O d
L OfmMlstsmizo Odadzy 3] Is s H!ZE dV2I Vs tHodEVts tdipits to 19 "t 1t C
MC dzOHIB0 B0 rr dlsls' L HOIsdz Mmls! Hy Ctsdzid tco ts
Ckdz! sdolzeo Odzdzg? MlsOdzgso ddzO 30 % HdA&zW Mt
10¢60OHSd, 0 % Hd& tt 101/ 14. Yted L OMl
dZOMmdyj detizts ¢ B desctcOHE tosL yddesds PVS2
Bkzdzs dz' LBjtejyjdedr, da Ydlls' L HOIsdzd =
SO Cto' BtejLdMmilsj dzlsdz’ Mises ' L ded s MBtels’ o ¢
odwedz dets dzj B Iz dzfs . v O¢ dd3 Apdidetids, Istc O
ZOMmdyj dedz Btekdz 8¢ bk MlsOde MEsCss
Ctec' 8BOMS ' dzggz Jtedh jtfdedrn yYyOMmisddz tetsmdzd dz.



125

IRy ] SR

V HdMilsOy 2dz 2 ttsBBIs' ftoj HiNlsOo dzj ¢
L OGOdz dgj dzgdz? IsO detse j to' h joddpdzatsdz®lz S o
ofdzdolz ' fslsjteds ydesets L BJjte' GOdedz" »do
L Odzj 3 detsfls o' H MMt 8 "7 { sk totss Czf
mMf smtsed dzOMdly@ dzdavts dp'dweoyddad = Btokzdz! € o (d
Ndoddz dd i3d " Gfdisj HEdsh jHfjdes "m0 JWJCIsd
Cte’ sCtsdzMmj tco z 9 O dada” ‘ ' ftslsjtods ydatscets
r sfimpdz' H Y j dadzv ftotso j H ] dz z HdMJj telsOy"' 2
L BJted ) J dadaw G Jj tod3tf dzOL d3d o ddzsGtcOH Iz 74
dzed L ' Ctsls jdif o tcOdgtzdsO R .

1. uwlottejdzgs Ho' OMfjdzseteOW " ydz ¢ tsdz
hts LOBj LY jyk" LBJted ) dedgw G J dzgj Isd ydzd
mMetels" 8 Hdzv 1" adz’ yese s o9 dqdzsctcOH OteMmise O

2. 1 MlsOdztso dzj dats, h 8 dzis] tizts I8 to @LEE tdzgifftita@{d:
sdMSk BddL' St 70 €10 ‘ BjLijydsdds
dzOMmd yd dedev ftedh § f dets’ Yyomisddzed oddztsctcOl
MijtjHsodh O B dz# MW dzg''y E 10 tOL" 9, o
sO LdzdLdlsd d3tsy dzd o * fifrjsted ~ f J taigWdgiChu’ dadgy €
f syOlbSsobk otdtse' Mmis: ydeay'ea 1O Mkl
L BJte' ¢ Odadz" .

3. 1l dL dzOyg dzts ¢ dz €' Mmdg L dzOy 4 dzdzv
MORrOtesi §, T O0J WOMdzyj dedzv My dzw ydr Bolzdz s
o OC P ' dzv Oty fjdz' Is 3 § dz Ydlls' L HOIsdz Mls
ftostotsh zo Odzdz?Y L Odzj Y dets o' H to'. 9 dg" o BdziSGt

4., [ jlstsHBd3 s fsEOdOL Qdatled PVS1, PVS
odmMestlk MCEsklsotster ¥ yz L HOIsdz Mmls! sO B
fstc’ adgvdets L SNVSHts ' totPe\Is R B dz b
Ctc' sCtsdemj tcozo Odzdz’ o' L desdBOdz’ Isdzd n  to s iy dzc



126

5. 1 dL dzOyJ dzts, hts Hdw jWjCldodessagts ¢
o' Ldzed iz VB d@PE: fSHOM htsets (o' st
LOMmMlssMmtse zo Olsd sdm¢ 1520 Cb O LY totfstsfi s stk
' Hoadh j dedgv d3-2(, thtcFBloW 6 mids DIs BsMW j tcdzts @ 5.

6. [ tsMmdz Hy jdes WOLtsad?2 MmMlsOdz fted dadlL
o JdzsEOHE, WwWC' Bbkdts dOfMdyjds S’ tLO
6" Ldzd 3 B ssHOB]. Jdmss’  fdfdddzd G ut
EmMjtejHddzz Btokzdy ¢ Gisted 3Odes o Y s et
B4 IsSBH E -od'zdz'dis B Quzts o dzjindstis,d B &8 Isj f dzts’ d
¢ dzkz 8 O dzdz' ® HOO tOLd B' dz h j, Is j o5t j to
d dzZsOdz: ' v f dzOo dzj dalz¥ 2 L D O WeLOQ dzt®™ o aft8 HOJ
stcOHdY' 2dzddz d3j ssHisd3 §f OMdo desets dzOMd yj c
C' dz' €' Mls! MC s tsH' Bdts® W OLJ.

7. 1 MilsOdztse dzj dats, h ts f Omd o dzj o d izts
LBty Jdg Mis! Btolzdz ts€C o JdzsctcOH Iz i
L Ofls@dpdz BYIEGHE B' dz' 1 dWJClsdo dzd 3. fydavts
Cte' BCtsdzij tco o Odzdzy o d dzts ¢ tPVB2dz¢ g tc g ¢ [f dg! ¢
mMstels ™ o it s € d2 S tsdzl StcH , tt 78100 1% 1 4 * fk
LOMmistsmMkze Odadz? i3j IssHlz VIV, 0 BEo OdzdfrieR
rdlsls* LHOILd Mis! HJSCBdMj oo Odzdr B oz dz' |
MsOdso d&zO 30 % Hhv Mkl kM Cd2 s d
Hdzw Mtstelskz tt 101/ 14.



127
gl R [IRs [ RBUGT RML [ ]

1. Banilas G., Korkas E. Rapid micmropagationof grapevine (cv.
Agiorgitiko) through lateral bud developmeBtJournal of Science & Technology
2007. Vol. 2. P. 3i138.

2. Baranek M., Raddova J., Krizan B., Pidra M. Genetic changes in
grapevine genomes after stress induced by in vitro cultivatienmibtherapy and
virus infection, as revealed by AFLI:enetics and Molecular Biology2009.
Vo.32. ~ 4839.P. 834

3. Baudot A., Alger L., Boutron P. Gla$®rming Tendency in the
System WateDimethyl SulfoxideCryobiology 2 000. Vol 11158 0 .

4. Baudot A., Boutron P. Gladsrming tendency and stability of
aqueous solutions of diethfgrmamide and dimethylformamideCryobiology
1998. Vol. @Y. -~ 3. P. 187

5. Baudot A., Peyridieu J. F., Boutron P., Mazuer J., Odin J. Effect of
sactharides on the glagerming tendency and stability of solutions of 2,3
butanediol, 1,2ropanediol, or 1dutanediol in water, phosphabeffered saline,
euracollins solution, or saint thomas cardioplegic soluti@nyobiology 1996.
Vol . 336375 3. P. 3

6. BenAmar A., Daldoul S., Allel D., Reustle G., Mliki A. Reliable
encapsulatiofbased cryopreservation protocol for safe storage and recovery of
grapevine embryogenic cell cultureScientia Horticulturae 2013. Vol. 157.
P.32 38.

7.  Benelli C. Encapsulation of Shoot Tips and Nodal Segments for in
Vitro Storage of ARnKober 5BB0 Grapevi
- 3.P.10.

8. Benelli C., Lambardi M., Fabbri A. Low temperature storage and
cryopreservation of 5 BRActg Hoaipukurae 20@8t s t
© 623. P. 24D253.

9. Benelli C.,, De Carlo A., Engelmann F. Recent advances in the
cryopreservation of shoaerived germplasm of economically important fruit trees



128

of Actinidia, Diospyros, Malus, Olea, Prunus, Pyrus antisVBiotechnology
Advances2013. Vol. 317 2. P. 175185.

10. Bi WenLu. Cryopreservation of Vitis spp. and cryotherapy for
eradication of grapevine viruses. PhD thesis, Northwest A&F University,
Yangling, China 2017.

11. Botti C., Garay L., Reginato GThe influence of culture dates,
genotype and size and type of shoot apices on in vitro shoot proliferation of Vitis
vinifera cvs Thompson Seedless, Ribier and Black Seedldss.1993. Vol. 32.

- 2. -B26. 125

12. Carimi F., Carra A., Panis B., Patlira R. Strategies for conservation
of endangered wild grapevine (Vitis vinifera L. subsp. Sylvestris (C.C. Gmel.)
Heqi). Acta Horticulturae2 0 1 61115P. 81 86.

13. Chang Y., Reed B. M. Extended alternattegperature cold
acclimation and culture dation improve pear shoot cryopreservation.
Cryobiology 2000. Vol. 40. P. 31B22.

14. Crowe J. H., Crowe L. M., Carpenter J. F. et. al. Interaction of sugars
with membranesBiochimica et Biophysica Actd989. Vol. 947. P. 36384.

15. Dereuddre J.,&ttez C., Arnaud Y., Duron M. Resistance of alginate
coated axillary shoot tips of pear tree (Pyrus communis L. cv. Beurre Hardy) in
vitro plantlets to dehydration and subsequent freezing in liquid nitrégmmptes
rendus de | 0Ac aeO® Wil 810.dPe347328.ci ences.

16. Dettweiler E., This P., Eibach R. The European network for grapevine
genetic resources conservation and characterizXioghY me Congr s
la Vigne et du Vin19-23 June 2000, Paris, France, 2000.71R01

17. Dussert S., Mauro M. C., Deloire A., Hamon S., Engelmann F.
Cryopreservation of grape embryogenic cell suspensions: 1. Influence of
pretreatment, freezing and thawing conditidbsyolLetters 1991. Vol. 12. P287
298.

18. Dussert S., Mauro M. C., Engelmann FRy@preservation of grape
embryogenic cell suspensions 2 : Influence of {lagtv culture conditions and
application to different strain€ryoLetters 1992. Vol. 13. P. 122.



129

19. Callow J. A., Forelloyd B. V., Newbury H. J. Biotechnology and
Plant Geneti Resources, Conservation and Use., Wallingford : CAB International,
UK, 1997. 320 p.

20. Engelmann F. Use of biotechnologies for the conservation of plant
biodiversity.In Vitro Cellular and Developmental BiologyPlant 2011. Vol. 47.

P. 5 16.

21. Engelmann F. Germplasm collection, storage and preservaRtant
biotechnology and agricultureprospects for the 21st Centurgditors Altman A.,
Hazegawa P.M. Cambridge : Academic Press, 2012. 624 p.

22. Esensee V., Stushnoff C., Forsline Ph. L. Coymervation of
dormant grape (Vitis sp.) buddorticultural Science 1990. Vol . 25
23. Ezawa T., Harada T., Yakuwa T. Studies on frg@aservation of

fruit tree germplasm. Ill. Freeg@eservation of grape shoot tigkurnal Faculty
Agriculture, Kokkaido University 1989. Volib5.64. -~ 1. P

24. FAO. Report on the State of the
Food and Agriculture. Food and Agriculture Organization of the United Nations,
Rome, Italy. 1996.

25. Forsline P. L., LamdboW. Recovery and Longevity of cryopreserved
dormant apple budslournal of the American Society for Horticultural Science
1998. Vol . 1Z@. -~ 3. P. 365

26. Forsline P. L., Aldwinckle H. S., Dickson E. E., Luby J. J.,
HokansorS. C. Collection, Mainteance, Characterization, and Utilization of Wild
Apples of Central AsiaHorticultural Reviews2002 Vol. 29. P.1161.

27. Funnekotter B., Whiteley S. E., Turner S. R. et al. Evaluation of the
new vacuum infiltration vitrification (VIV) cryopreservationctenique for native
Australian plant shoot tip€ryolLetters 2015. Vol i1136. -~ 2.

28. Ganeshan S. Cryogenic preservation of grape (Vitis vinifera L.)
pollen.Vitis. 1985. Vol. 173. P. 169.73.

29. Ganeshan S., Alexander M. Fertilizing abildf/ cryopreserved grape
(Vitis vinifera L.) pollen.Vitis. 1990. Vol 29. P. 143.50.



130

30. Grenierde March G., de Boucaud M. T., Chmielarz P.
Cryopreservation of Prunus avium L. embryogenic tissipsL etters 2005. Vol.
26 . {.348348.

31. Goheen A.C. Virus diseases and grapevine selectidBmerican
Journal of Enology and Viticulturet989. Vol. 40. P. G772.

32. GonzalesBenito M. E., Martin C., Vidal J. R. Cryopreservation of

embryogenic cell suspension of ‘'ande
‘Tempranillo'.Vitis. 2009. Vol .-13&1 8. - 3. P. 131
33. Gribaudo 1., Mannini F., Lisa A., Cuozzo D. Phenotypical

modifications of micropropagated grapevindgta Horticulturae.2 0 0 0 530. ~
P.2311 236.

34. Normah M. N., Narimah M. K., Clyde M. MHarding K. Proceeding
of the International Workshop on In vitro Conservation of Plant Genetic
ResourcedJniversity Kebangsaan Malaysia996. P. 135168.

35. Harding K. Stability assessments of conserved plant germpRiamt.
Conservation Biotechnolgg Taylor & Francis, London1999. P. 9i7108.

36. Harvengt L., Meier Dinkel A., Dumas E., Collin E. Establishment of
a cryopreserved gene bank of European el@anadian Journal of Forest
Research 2004. Vol-55. 34. ~ 1. P. 43

37. Hassan N. A., Gomaa Al., Shahin M. A., El Homosany A. A. In
vitro storage and cryopreservation of some grape varietlesirnal of
Horticultural Science & Ornamental Plant2013. Vol. 5. P. 18393.

38. Helliot B., de Boucaud M. T.. Effect of various parameters on the

survival of cryopreserved Prunus Ferlenain in vitro plantlets shoot tips.

CryolLetters1997. Vol. 18. P.133142.

39. Heloir M. C., Fournioux J. C., Oziol L., Bessis R. An improved
procedure for the propagation in vitro of grapevine (Vitis vinifera cv. Pinm} no
using axillary bud microcuttingsPlant Cell, Tissue and Organ Culturd997.
Vol. 49. P. 228225.

40. Huglin P. Biologie et ®cologi e

(



131

41. Jackson R. S. Wine Science: Principles and Applications. Burlington,
USA, 2000. 769 p.

42. Jarret R. L., Florkowski W. J. In vitro active vs. field gene bank
maintenance of sweet potato germplasm: Major costs and considerations
Horticultural Science1990. Vol. 25. P. 14146.

43. Kalaiselvi R., Rajasekar M. A., Sankara G. S. Cryopresenvatf
plant materials a review.International Journal of Chemical Studi€X017. Vol. 5.

- 5.P.560564.

44, Kar ogl an Kontil J ., Preiner D. ,
Mal et i | E. Sanitary Status oOAgricturaeat i
Conspectus Scientificu2009. Vol. 74. P. 9903.

45. Kartha K. K., Engelmann F. (1994) Cryopreservation and germplasm
storage, NRCS publication no. 324&lant Cell and Tissue CultureKluwer
Academic Publisher, Netherland, 1994. P.iTZ8D.

46. Kaviani B. Conservation of plant genetic resources by
cryopreservationAustralian Journal of Crop Scienc2.0 1 1 . Vol . 15.
800.

47. Kim H. H., Lee Y. G., Shin D. J., Kim T., Cho E. G., Engelmann F.
Development of alternative plant vitrification stbans in dropletvitrification
proceduresCryolLetters 2009. Vol. 30. P. 32(B34.

48. Kominek P., Holleinova V. Evaluation of sanitary status of grapevines
in Czech Republid?lant Soil Environ 2003. Vol. 49. P. 63%6.

49. Lacombe T., Audeguin L., BokeM. et al. Grapevine European
Catalogue: Towards a Comprenhensive N\dis. 2011. Vol. 50. P. 658.

50. Lambardi M., Fabbri A., Caccavale A. Cryopreservation of white
poplar (Populus alba L.) by vitrification of in vitgrown shoot tipsPlant Cdl
Reports 2000. Vol. 19. P. 21218.

51. Lynch P. T., Benson E. E., Harding K. Climate change: the role of ex
situ and cryo conservation in the future security of economically important,
vegetatively propagated plant®urnal Horticultural Science & Bitechnology
2007. Vol . @&. -~ 2. P. 157



132

52. Maletic E., Karoglan Kontic J., Pejic I. Clonal selectic@rapevine-
Ampelography, Ecology, Breeding Sg kol ska knjiga. Za
175177.

53. Markovic Z., Preiner D., Stupic D. et al. ©preservation and
cryotherapy of grapevine (Vitis vinifera LYitis. 2015. Vol. 54. P. 24251.

54. Matsumoto T. Cryopreservation of plant genetic resources:
conventional and new methods Matsumd®eviews in Agricultural Scienc2017.

Vol. 5. P. 1320.

55. Matsumoto T., Sakai A. Cryopreservation of axillary shoot tips of in
vitro-grown grape (Vitis) by a twstep vitrification protocolEuphytica 2003.

Vol. 131. P. 29D304.

56. Matsumoto T., Sakai A. Cryopreservation of grape in wutured
axillary shoottips by three step vitrification Cryopreservation of tropical plant
germplasrrcurrent research progress and applicati@®900. P. 424125.

57. Maul E. , Topfer R. , Car ka F. et
of grapevine genetic resouscenaintained in Eastern European Collectidriss.
2015. Vol. 54. P.B12.

58. McGovern P. E., Glusker D. L., Exner J. L., Voigt M. M. Neolitic
resinated wineNature.1 996. -~ 3481 . P. 480

59. MederosMolina S. Culture  medium requirements  for
micropropagation of Vitis vinifera L. cv. Listan BlancActa Horticulturae 2007.

Vol. 754. P. 26B271.

60. Meneghetti S., Calo A., Bavaresco L. A Strategy to Investigate the
Intravarietal Genetic Variability in Vitis vinifera L. for Clones and Biotypes
Identification and to Correlate Molecular Profiles with Morphological Traits or
Geographic OrigindMolecular Biotechnology 2012 . Voli81.52. -~

61. Miaja M. L., Gribaudo I., Vallania R., Fernandez L. F. Low
temperature storage and cryopreservation oVits vinifera L. germplasm
collection: first resultsEucarpia symposium on Fruit Breeding and Genetics. Acta
Horticulturae.2000. Vol. 538. P. 177181.



133

62. Miaja M. L., Gambino G., Vallania R., Gribaudo |. Cryopreservation
of Vitis vinifera L. somatic mbryos by vitrification or encapsulatiodehydration.
Acta Horticulturae 2004. Vol. 663. P. 59%04

63. Mullins M. G., Bouquet A., Larry E. Biolody of grapevine.
Cambridge : University press, 1992. 239 p.

64. Murashige T., Skoog F. A revised medium fapid growth and
bioassays with tobacco tissue cultufelsysiologia plantarum 196 2. Vol
P.473497.

65. Nadarajan J., Pritchard H. W.. Biophysical characteristics of
successful oilseed embryo cryoprotection and cryopreservation using vacuurn
infiltration vitrification: @ innovation in plant cell preservaticdALOS ONE2014.

Vol . 9. =~ 5. e96169.

66. Niino T., Sakai A., Yakuwa H., Nojiri K. Cryopreservation of in viro
grown shoot tips of apple and pear by vitrificati&®tant Cell, Tissue and @an
Culture 1992. Vol 202 8. -~ 3. P. 261

67. Nishizawa S., Sakai A., Amano Y., Matsuzawa T. Cryopreservation of
asparagus (Asparagus officinalis L.) embryogenic suspension cells and subseque
plant regeneration by vitrificatioflant Sciencel993. W | . 91 . 173. 1. l

68. Palonen P. Relationship of seasonal changes in carbohydrates and col
hardiness in canes and buds of three red raspberry cultd@usnal of the
American Society for Horticultural Science 1 999. Vol .i151324. ~

69. Panattoni A., Luvisi A., Triolo E. Elimination of viruses in plants:
twenty years of progresSpanish Journal of Agricultural Resear@213. Vol.11.

- 1. 1iR88. 173

70. Panis B., Lambardi M. Status of cryopreservation technologies in
plants (crops antbrest trees)The role of biotechnology 2005. Voli. 5
54.

71. Pathirana R., McLachlan A., Hedderley D., Carra A., Carimi F., Panis
B. Removal of leafroll viruses from infected grapevine plants by droplet
vitrification. Acta Horticulturae2015. Vol. 1083. P. 491498



134

72. Pathirana R., McLachlan A., Hedderley D., Panis B., Carimi F. Pre
treatment with salicylic acid improves plant regeneration after cryopreservation of
grapevine Yitis spp.) by droplet vitrificationActa physiologiae plantarun2016.

Vol . 38. -~ 1. P. 12.

73. Pejil 1., Maletil E. Conservat
native grapevine varieties in CroatMitteilungen Klosterneuburg2010. Vol. 60.

- 3. 1iB68. 363

74. Pelsy F. Molecular and cellular mechanisms of diig within
grapevine varietiedderedity 2010. Vol .134004. ~ 4. P.

75. Plessis P., Leddet C., Collas A., Dereuddre J. Cryopreservation of
Vitis vinifera L. cv. Chardonnay shoot tips by encapsulatiehydration: effect of
pretreatment, cooling dnpostculture conditionsCryolLetters.1993. Vol. 14.
P.309 320.

76. Plessis P., Leddet C., Dereuddre J. Resistance to dehydration and t«
freezing in liquid nitrogen of alginate coated shbps of grape vine (Vitis
vinifera L. cv. Chardonnay)ComptesRendus de I'Academie des Sciences Serie 3
SciencesdelaVie 1991. Vol .i3@®13. ~ 8. P. 373

77. Popova E. V., Shukla M., Kim H. H., Saxena P. K. Plant
cryopreservation for biotechnology and breedingdvances in plant breeding
strategies: Breeding, biechnology and molecular toal€ditors. AtKhairy J. M.,

Jain M., Johnson D. V. Springer, 2015. P. 63.

78. Prystalov A., Bobrova O., Govorova Yu., Rozanov L. Perspectives of
vacuum infiltration vitrification (VIV)}cryopreservation in dormant grape buds
biobanking.Europe biobanking week 2019, biobanking for a healthier weld1
October 2019, Lubeck, German, 2019. A.2%6

79. Prystalov A., Bobrova O., Kuleshova L. Cryopreservation of grape
buds.Problems of Cryobiology and Cryomedici2®20. Vol. 30 -~ 3. P. 2

80. Reed B. M. The basics of in vitro storage and cryopreservation.
National Clonal Germplasm Repository: Corvallis, GIR02.t .34-46.

81. Reed B. M. Implementing cryogenic storage of clonally propagated
plants.CryoLetters2001. Vol. 227 2. -1B4. 97



135

82. Reed B. M. Plant Cryopreservation: A Practical Guide. New York :
Springer, 2008. 513 p.

83. Reinhoud P. J. Cryopreservation of tobacco suspension cells by
vitrification : Doctoral dissertation. 1996.

84. RoubelakisAngelakis K. A. Grapvine Molecular Physiology and
Biotechnology. New York : Springer, 2010. 610 p.

85. Ruzic D., Vujovic T., Cerovic R. Cryopreservation of cherry
rootstock Gisela 5 (Prunus <cerasus
vitrification technique.Journal of Horticultural Research 2 0 1 3. Vol
P.79i 85.

86. Sakai A. Conservation of Plant Genetic Resources in vitro /
Conservation of Plant Genetic Resources in Vitro: General aspeEditors.
Razdan M. K., Cocking M. C. USA : Bib. Orton IICA/CATIEQ97. P. 5B66.

87. Sakai A., Hirai D., Niino T. Development of PMiased vitrification
and encapsulatidwitrification protocols /Plant cryopreservation: a practical
guide/ Editors. Reed B. M. Berlin : Springer, 2008. PL 53,

88. Sakai A., Nishiyama YCryopreservation of winter vegetative buds of
hardy fruit trees in liquid nitrogeidortScience1978. Vol. 13. P. 22227.

89. Sal om«o A. N. , Santos | . R.
Pyrostegia venusta (Ker Gawl.) Miers seeditbigehna. Vol. 47. e1042019.

90. Sefc K. M., Lopes M. S., Lefort F., et al. Microsatellite variability in
grapevine cultivars from different European regions and evaluation of assignmen
testing to access the geographic origin of cultivAriseoretical and Applig
Genetics 2000. VidlP.498@m0. - 3

91. Shahab M. A. N., Jebelly M., Jafari A. A. Cryopreservation of
Ammodendron persicum (Bunge ex Boiss.) Seeditors and Evaluation of the
Cryogenic Seeditors under Various Conditiodsurnal of Rangeland Sciee
2018. Vak.10886. -

92. SilvaR. C., Luis G. Z., Pereira J. E. S. Short term storage in vitro and
large scale propagation of grapevine genotypes.s qui sa Agr op.ecu
2012. Vol . &8p0. -~ 3. P. 344



136

93. Tanaka D., Niino T., Uenora M. Cryopreservation of Plant Genetic
Resources. Advances in Experimental Medicine and Biolog®18. Vol. 1081.
P.3553609.

94. Tei xeira A. S. , Fal t us$enitd.M. E.,Zan
Molina-Gar c éa A. D. Gl ass t r an®omstofi @ant a
vitrification solutions.Thermochimica Acta2014. Vol. 593. P. 4319.

95. Thinh N.T. Cryopreservation of germplasm of vegetatively propagated
tropical monocots by vitrification. Doctoral Paper, Faculty of Agriculture, Kobe
University, Japanl997.

96. This P., Lacombe T., Mark R. Thomas. Historical origin and genetic
diversity of wine grapesirendsinGen 2006. Vol i5122. ~ 9.

97. Rasl T., Schalk M., Temsch E., Kodym A. Direct cryopreservation of
winter acclimated buds of Dracqu®lum austriacum (Lamiaceae) from feld
material.Plant Cell, Tissue and Organ Culturg020. Vol. 142. P. 1674.76.

98. Torregrosa L., Bouquet A., Goussard P. G. In vitro culture and
propagation of grapevineMolecular Biology and Biotechnology of thedgevine
/ Ed. RoubelakisAngelakis K. A. New York : Springer, 2001. P. 2326.

99. Towill L. E., Forsline P. L., Walters C., Waddell J. W., Laufmann J.
Cryopreservation of Malus germplasm using a winter vegetative buds method:
results from 1915 accessmiCryoLetters 2004. Vol 13325. -~ 5

100. Towill L. E., Bonnart R. Cryopreservation of apple using -non
desiccated sections from winteollected scionsCryolLetters Vol . 2 6.
P.323332

101. Uragami A. Cryopreservation of cultured cells wégetables /
Cryopreservation of Plant Genetic Resources. Technical Assistance Activities for
Genetic Resources Projects Ré&bkyo, 1993. P. 107.35.

102. Vendrame W., Takane R., Cardoso L., Alvarez L., Tadeu R.
Cryopreservation of seeditors of Meloastzehntneri Braun ex Ritter f. and
Cereus gounellei Luetzelb ex Schum k. by the vitrification metiAggtonomy
Science and Biotechnolag®020. Vol. 6. P.17.



137

103. Volis S. How to conserve threatened Chinese plant species with
extremely small population®lant Diversity 2016. Voli152.38. ~

104. Volk G. M., Walters C. Plant vitrification solution 2 lowers water
content and alters freezing behavior in shoot tips during cryoprotection.
Cryobiology 2006. Vol. 52. P. 481.

105. Volynkin V. A. Development of national programmes on plant genetic
resources in Southeastern Eurdépsonservation of grapevine in the Caucasus and
Northern Black Sea RegioBecond Project Meeting alta, Ukraine, 2004.. 51i
55.

106. Vonl i na D., BadurCivjaet Boyi iPr 8i n
Karoglan K. J. Incidence of virus infections in grapevines from Croatian collection
plantationsPhytopathologia Mediterranea2011. Vol. 50. P. 316326.

107. Vozovyk K., Bobrova O., Prystalov A., Shevchenko N., Kuleshova L.
Amorphous state stability of plant vitrification solutiofsologija. 2020. Vol. 66.

- 1. P.4753.

108. Vozovyk K., Bobrova O., Shevchenko N., Prystalov A. Stability of
amorphous state of plant vitrification solutionSmart Bio: Abstract book
Internatioral Conference.-2 May 2019, Kaunas, 2019. P. 212.

109. Wang Q. C., Gafny R., Sahar N. et al. Cryopreservation of grapevine
(Vitis vinifera L.) embryogenic cell suspensions by encapsulateirydration and
subsequent plant regenerati®ant Science20@® . Vol . 1615658. ° 4.

110. Wang Q. C., Tanne E., Arav A., Gafny R. Cryopreservation of in
vitro-grown shoot tips of grapevine by encapsulati@hydration.Plant Cell,
Tissue and Organ Culture 2000. Voli46.63. -~ 1. P. 4

111. Wang R. R., Gao XX., Chen L., Huo L. Q., Li M. F., Wang @.
Shoot recovery and genetic integrity of Chrysanthemum morifolium shoot tips
following cryopreservation by dropleitrification. Scientia Horticulturae 2014.

Vol. 176. P. 330339.

112. Wilms H., Sleziak N. F.Yan der Auweraer M. et al. Development of
a fast and usdriendly cryopreservation protocol for sweet potato genetic
resourcesScientific Reports 2020. Volil2z. 10. -~ 1. P.



138

113. Withers L.A., Engelmann F. In vitro conservation of plant genetic
resaurces Biotechnology in AgricultureNew York : Marcel Dekker, 1998. P. 57
88.

114. Zamecnik J, Faltus M, Bilavcik A, Kotkova R. Comparison of
cryopreservation methods of vegetatively propagated crops based on therme
analysis /Current Frontiers in Cryopeservation /editor Igor Katkov. 2012
P:333 358.

115. Zhao Y., Wu Y., Engelmann F., Zhou M., Chen S. Cryopreservation
of apple in vitro shoot tips by the droplet freezing methogioLetters 1999.

Vol. 20. P. 109112.

116. Zohary D., Hopf M. Domestation of plants in the old world: the
origin and spread of cultivated plants in West Asia, Europe, and the Nile Valley.
Oxford University, 2000. 340 p.

117. Gu | j Mi hal jevil M. , Gi mon S. ,
characterization of old local grapevinerigdies from South East European
countriesVitis. 2013Vol. 52 P.6976.2 .

118. ¢ toj Mistse O, 1 - [ . 1 d & deted of i jdAts G of U J
sMmtsB § dzdes Mls d Mstclstso o JdzsGtcOH O Co¢
OWWddzdBg st®tc j W . Hdm. zO L p 8 @bzisqv. OpRAZE
1 seatsyj S OMME, 1997. 28 Mm.

119. 1 OB EZNM ] . R. 1wserhjdedy N OtsMmlsts?2C
fsHdzy ¥ O dr f Otc @O dzd tste daNBdedst, . o d dzSG 6 OH O
[BdzH O d®81. 131L. 2. 4. 30

120. 1 OdzOBdteL 5] 9 O 1 . [ . 1 d fg fzts & g dgglzig
cOL dgdztsy J dzdVY o ddzesctcOH Q 90olsfipdaig v d W ~H MO «
RZOkZzSC soseats Miskzy J daWs ta Bff zESDIc R'4s5dz. | OEC .

121. 1 OdzOBdteL 5§ 8 O 7 . [ . t OL d3dztsy J dzd J
Ud 6 dz2t O3d M dmMytsd L seOdedJ dgsg P EMNOT J
tfdekzdzdtesoa Odzdj tsmMisO, tcOL o dIsdvw dgoIst] st H
[ ) HEdROSH dzts? dzOzy8izsQ & &k g o dizifZ@0p. 3
4 84i 85.



139

122. 1 jJ dzskfyp  w. 1. dlscOIsjc" W tosL odIsCl
LEtO dzd 1O  jHizj] H Ed3fotafts HazdEAys ~ dzO Mo ' Ist
cwl "1 “"d& 1. |. uvO twttsoeOe, 2015. 204 1

123. 1 stedmj dzC s [ . 1 - . 1 0dzj O ¢. ] .
ftosHtsdzy dIsj dz detsisd o dG3dsys¢d §YSHOBHAZ ~
o ddzsGtcOH dz' = OOt Ratkis8 tc OH Otcfgls § B2fOD. 69 d dz -
g 12114,

124. 1 jtey €. 1 O Jd 2¢O ydL dzj M smtse &
fdzcHtseor 7 Ckdz skte fMmdzy Ctodtsmtsa & OBR] dzd
185A®CIststed j S MY j ted d3j dzls O dz' 2@l 313jmoBE &8 y *

125. 1 jtey ¢ IsO.dg. | dzdw dzd | 1 dzH 585G J dzda| -
HdMOROtcdHse dzO Y dL dzgj M sMmtsB datsls i dzts+
f OtcOrn Y dHCIsdttsH DLESHISIls o 58 d W 6. ts20Wouts26mis o
g 17 23.

126. 1 jtwey k¢ . 1. 1 Oolizse [ dztH9.Q of.Steth.59
stlskf . rdL dzj M smtse desMls fsBjGetse WwWBdz
Codtsfteslsj ClsstcOBRBd syd & yYd tej di3lz A JO fytsy 02,
yetedzOdz RV RuUf [J. wjtedw ¢lttsyjmmr d O
2014 H.i8.1

127. 1 - mMsyS§\10v gted tsmisn tc @dzjL dpddid@iaijaddy) <
dL sdzd tcts o Odzdz" rin vifrp. 1 k@M e Hlsots d WEtSHTS
201 126.uy . 114318

128. | 4 dz§ § dz! I () J J Cdzd 2O [ . 3. {
M smMtsB O~ | G tSA Lo ddgsdndsid Sfigts M Is s W dzd itz € S
Mis Ol jsI.C O&E.-u 2954

129. | SG pdias s ME dr2. .S seatsHMmIse ts i ts
[ sMCpBMdL HOESM.1928.

130. | steB zddse, [zdwilsco O s BYyedZtiilsddz' L Oy
HiG HBOLOY' ~ -Meonded~ .Y Ugmiiitiedistezn d (o g dz
2008. "~ b187.&4. 182



140

131.  sMiBOhoddzd [. , RYPD@REOadgdI| ., |
RLEYjddd SCOUiMmlsoO ftedydo O dsMmisd §ted
ISC Odzj 2 odtzspg z®Pe QaiscflzDlz ¢ 2000 d 3% 33.

132. 1 s j m 59 1l IstsHd ¢ O f sdzj o tstEfisC:0 G {
botosf csd3dL HOIs, 1985. 351 M.

133.r € s9oRrR.O. Y tesctej MMdoadzr | ftodj o3 it
MOy J dytesB dzj O3' tcOLodIlsdw, o ddzsctcOH OtcMls
mMetstedzd €& MBS Rl €8 OMBI . 18

134. r £2C tsorR . ¢,. d rlzzRl .., s Ols@m: Wwdh fIsO s
BOIsj tedOdzO O mHEEAM HPERABR. H. 1 .

135. r 2CsOR .. 1 jcsoudMmisj &3O o jHjdedw C L
2O sMmdsej Octlj~dzdud MSTHr Jtodj d3so . ¢
136. r 2 3O G kz dzts 9.1Q (N totsdzsp., OB dlsso®. |
sted sMtsn ) dpjddgelQi ddzd ydz' = MeGlBFHMiseElz Pydt
OCOH B dzOkzSC ( M 2O&GS d vs OIBO-Mis@de.
137. 1 OC dz¥ ydzd 2 L' s -JEBtsdy wiZj dz2' §®
sB tokzdzlszo Odzdz? totsL d3' h j dzdgv @ o ' Rlzts dhtls @wlalzg €
COHOMIstelz s ddsctcOHddS 8 [HiM! CB8° 5B d&OT
fiosetcORBd wiLodlsCkz Octftetsdzdmdztso sets €
2018 ts¢d. [HJMO : 1A cwl "1 " d3 1. |

138. ) ddzygj deS 5 ¢ . ddd.j RO dejoH 5 QW) de ] dRsjHf
MsMistswdzd?2 otHdzr = OMso tstetse didzese sOIs 5 d3¢

-150Au4 8 O0Auw : OolststejW. HdMMm. dz@3OBEsJ
&OkS : Mmfjy. 01.04.15. sdjeo, 1983. 2
139. 1 O C 8o MC OW u. [f.J tod S HdOYPis Edsd

gtseo jIsMC OW .OtelR9j5=0kzsedw2. . 61.

140. stsy kzr Oty B. C. CWWjCIlsdedz j Htod ]
fcdodlsr m oddsctcw@uass s gEzyl ®8d dzSEtcOH C
[BdzH O d®85. 113. 5. . 10

141. s sdzj mMded € [ . diud MAd4 disdeaso f tod o «
sdh ddzi o, 1956. 223 M.



141

142. s 5 dzH R . 1 - I d zOd3d € O BstesL 5N
fteslswy J dzd d nSdzbH dz'telz H T d3j T WsglizlHg .R R Mot
o ddzsctcOH OtcMmlis 9109 &0 .0 d dzicBiQ} dagf.Ww . 1 6 5

143. stsdzH s R. 1 - . ] HiBdClsOI©T [ B d tS1-.d ok
dLzyj dedv §tBjcte -oddguz (B O HAGGEMpOH "(S.fif | tidra )y
MOHBo BHMIso O, o d dztsc IOHBIGe.MIso @ADL . dBSAH | C

144, [ 82¢68 t. C. wjojtedzr 2 oddzesctcOH. |

145. [ r HOC 5. g ., Jted MisOuzson .¢p,. MRSH! G
1dLSE Bl B jtcOlskztedets] G sdefmj tco d tfHASE@ dRPH Od3.
d oddesHzdf]. v.i1661. -~ 2. . 5

146. [ OC Ot j o MC OW [ . o . AdLdBdEsedw o
Ud ted dz§ 59 9 d dzt§ cstdndsH deslm Isfiptsted®e , 1959. 214

147. [ Odzs©OB Ot [ . [ ., wuvdzgelztewdzz . R.

9 BHIS?2 mMfsmMsed o 0% PR &g dzin ddo Istc O ya o dzts ¢
oddegsH jdzd j 1PE&EH O idc2. w. 33

148. [ OdzsOB O [ . [., 1ECOLOEL! 1. R.
o dzOy dzsisd g "tctg @4C v O dzded| o d dzts GuGDHY tH i
o JdztsctcOHOMisoaos d d@@6H | zdifl0f sden O8 G d .

149. [ Odzls OB Ote [ . [ ., vdroddmd?2 R
1 OOV ddzdtetsoa OdedJ o das@Gm®s st His aftc,d o of @ dzE€
o ddetsH j dzd j. [ IsUBuBD.0 4. 3 7

150. [ Odzr 7= 1. ] . Mic Odzj dzd J Yd ted dzb s 9
9 ddzsctcOHO M (teddij dej dzd j d3 Odzls d Iscle O daip® I &
06.01.07. 1BoatyjtsSoOmmMsS, 2007. 142 f.

151. [ ORZOtetso 1. U . [ Jetseo 52 sfrils o
BOIsJ tcd Oz .9 dudEgsicdier@QH 1970. 36 M.

152. [ dh Etej dzeb ts o . 1., Z j o] to 1. o .
1 ddiZ3smMiss?2 CsmMis! oaddetsetcOHO. sdjo : vy

153. [ sdzsH S ddz 1. 5. 1 d&Oyjdzdy o dzOy dztsil
d LJjtodzsa’ n BSBSO " n Cdz skte ftod ¢t

15 dzdzjlsjdz 1986. "24165. uw. 22



142

154. [ sdzsH S ddz | . S . [ JIstsHT Ctsded oo
tcOMmlis j dzd 2 ftcd dzdL ¢ dr d MmMejtemndzdL € dn
MesdmMSOdedy Eyd dzts-@. MEPE I ded] SOz 98T. 18

155. 1 J HES9 1. 1 - 1 sor jOIs teRjptisdasHy 4 ) S
d BBz dzs dztse d yd m<S dn dmmdzj Hise Odzd 2 ) o ddz
1985. 138 M.

156. 1 Qo dzseo ¢ . I . , 1 steslsdzd s R. 1.,
utsntcOdzj dzdj fMJj dzj Sydosdadesets RBOj ted OdzO
Mo jtrndedL CSdr 1SQIRMdertcOIskiBtOEZOEZ 1 RV RU[ [ .
d OffOotOlsr fdhjar R20fltésdibGh dH Mista e 55

157. 1 j Isd dzts o 1 - 4 . lLOddsme w L ! 9 SH
YdLrdsdtecdyj Me¢drs fHtotsyj Mmhse twOMIsj dzd 2
tcOL dzd ydets e ts o & HSSHiTEZO R Wiig pO'MIsj dzed?2 o Mo w
o jhjmlse d { toctsH ZICASEARR datsinyIs ¥ 3

158. 1 dzj n Ozts®o © [ . 1 . stdzdzj Cydd 64 dzjls

WG tsH dg n Ckdz skzts: MstckzCIsEtce® d ftetsB

[ dyktd dnt¢di Q| ddOdr ¢ tdW j t0jod2yd du.. [4d.-
159. 1 segsmwdz . ¢., mOyOltewdz . uw. ¢

Mstclstse o ddesetcOHO. [tjoOdzg, 1983. 58 fy.
160. ) sz v & . 6., ItsdddS d J. [.

LSO’ dzd : L BJ ted ) J dadzv , 9 d glg) Jsdpdalz' ' tcg YR &
2008 5. i 23

161. 1 e MlsOdzse ¢. R., 1 BdzgH O’ R. 1.,
]l JdzsctcOH Otcfisots wdzsBtsy Odzh ddz" @ dMlststedw
d MrtOdzj ded Wl ' Mapdzj] mPfeX.' o ! C e dzOyY ' t
i de 1. 1. s GG A014HOd § & j 2D 1.0 16D.3

162. 1 tod Mis Odrs,o spzdzj " 5,0 O B tosO O1 PMT " § «
dLsdzdtetso Odzdzr = ftsyj < oddesctcOHO o dlsted W
o OC izl d dz' IsnctOBHd3j dzls Odz! dz' SO f§ ted & dzOH dz
SO JCtdBEjt' Odzd V [ ' Y &zOtctsH dzs” ZzOk ¢ s
Ofmf ' cOdzls' 9 Is O 7igtzdzg b o f Qlo’ yZdg)E'y. 153161,



143

163. 1 ted MisO.deiso sdzdzj hyso @ B te15.0 O Ig OB d dz'
OfssteW dzse s MsMmisswdzdw odlstedW dyd et s @ dzf
tcOMisdlsj dz' dzr nn ztdleB IO §R39 Hzls ® dz' dz' SO ftd & dzC
B' sdztsg ' Is O Odg jStis didsdedd ~ V. [ " Y dzOte s H dzfs’ C
MiskzH § dzls® o, Omf ' tc Odzlgi'8 ezd 1§ ® s FBMZSBEGIOFF  J
4. 161-163.

164. 1 e MisOdzs.p GPkEpi@Q |.Jd dz' Isj tcdzOIsd o dz" §
SBOBSSISSd odiBdlicOHolzd € dc.o B dzj dzd: J Semidafd ¢
BZ3OIsj to' Odz' DOtctb WdazD s §-itdc OC ts fwpdgete | daylS Z H | dzls
BOG ' clstcOdzls’ 919k do KEXOHE M © @ (2318 &. 151.

165. 1 tcd M Pdats 1 5B to{f.0[Q, s 2 dz° M fts g OComparative
evaluation of the saturation efficiency of isolated grape buds with cryoprotectants.
13 IMBG all Ukrainian conference of young scientist2-25 May 2019 Kyiv,

2019 P.24i 25.

166. 1 tcd MisQdztsos WsckjOY | ( BLtcsBC O f tod A3z ME
ydoeoy' o o JdzsctcOHEZ to' L dzd d3d M3 teighH s dshtc@
|l nternati onal resear ch and practi ce
i nnovations, and operational experi e
30 Is jaazd € ts d&V-28®gcdmber 2011 ublin, 2017 P. 278 282.

167. 1 tod Mis@.dasolz dz' h 59,0 sBofs§d Q) j dzj demdem+ €
[. W] Slsdodly lintsel OC P Izl * dz' B lz@iz© ) d y Jtedzdzdzd d3cC
tetsL yd de@sdgrdzd dsddd & Is s & Iz B wWOAIS' tsdzMiigs tdAis S Is 2 te o) dzd €
ftcsBdzj &3 B' sdzsg2020. dggHdeR.ddzd 158. w. 6

168. 1 td MlsOdzso dw, skdz "tsoeO® [, (BLO

f tcsB dzj d3 Ctgc' sB' sczts@ ' ' Ctc' sd3j Hd yd dac
ltedmilste® 2 H dalpW | al® dstcbodg © Y 'drodzd B 4 Halz'H siz
121556 uvStO® dzO. ) 201705937 ; L OW 9 dz.
23.

169. 1 cd MisOdzseo ¢ w, ZJoyd deS s J, 1 4 dzg
o ddzOn " Hdzd € (. wdzmisdlskzls fftesBdzj ds Cto' 5B
f Olsj dzls 59 dzO fydzdd§d. o Odzflzts ) “¥Bd © &¥"cE H edzE H £ dztslz



144

Cte' sL On d Mdzd n mMitcjHtseodh: f Ols. 1365423
26.02.2019; ®tfksBd 27.08.2019, 18 d ~

170. 1 ed MisOdzse ¢. w. I dzde tc' o dgv o ts5dzt
¥dlsls® L HOIsdz' fMls i " ‘oz j ted3'L dZdas  dn'ff tstinlés B t& o
ltecsBdz d3d Cto' 5B sdztsc201BO 8tc' BWJ H I yH dac
171. { OHY OB 59 ¢ . S . ANstod3dtetso Odzd | 'R
JdetsGtcOHO: Octslsjrndduyj MSdy, MmMbtlssar j
HSCIstAe.O dgO®® . 01. 08. [ tsMCeo0O, 2000. 301

172. t OHyjomecd2 1. 1. LIS stej dzdztsy tOL
BCdzjIls. [tMCoO : (1. dz' ~sL L HOIs, 19E¢€
173. t Efmw jou@ ). J dgdzj H j dzr yd MS d 4 Ckdz Ist
toj i3 dzdp. 1 Ok EC 59O HEMEECO, 1979. 172
174. t T xdS¢ IrR. [yJj dz€ O B sOBBdzd yj M 52
WeCEMmMtser o eotHBtesMmdz] 2 IApddogi® 20B3dA] 239 r1d3 3.
t.10/18.

175. ¢ OW d d&z@ . | J dzd W dzd | dzdL Sdm d Mo jtcn
NdLdzj M smse datsls Md &% de ¥ detg HneSedzdl- [ dd &"
2008 v . .71 244+ .38 45.

176. s 3d tegetde. , [ Odzlf OB Ot OfH Ms@OB, ts9of OYsh.L €
] Jdets G tc OH GilRloeOwLH [[ umdp, 1998. 510 M.

177. v Isted B kadz' Jur @S b tod MsRO,dzs 5 O dzy .dz¢ s
RMMdzj Hse Odzdj HJZOBdNHYE ] dzOM iz dzE OH @3] Bt
MeJ HOBEJBS sdzj o Oydw , CO¢ mMf smMs. f
tcOL detstsB tcOL W . 1desWdLde0 ROBFE' ©dBDds S d
¢ lsw20081 zh (. @088 4. 125.

178. w Isted B kzrdz!  z5] o Y j¢dzt s1 tg d ) IsrO,dztsfip © Ch & &

[ JIsBBHT f sdzz yJ ded W Mo jterBr Miste" ~ M ctets
Bl jCIlstpa.s5C sdzfj tco Oyqw, CcOo¢ mMf smMss. f
tcOL detstsB tcOL W . IdsWdLde0O0 wOBEpL' O©dADEC ¢
s¢Clswptew 2008, 1@&hddes. 2008. w. 12

©

©



145

179. v z I®alz R . R . ALtz W L OC Odzd o
tcOMmils ] degdnE.0o Qf OZC G501 :7 9.

180. A ¢ [ . ltetsj €Is MIsOdzH Otelsts o B OdzS 59 (
tcOMisjdzed?2 HdzvW ftotsdLotsHmMiso O HftosHB tsdz' M
RLHOdzd] olststets] , tsfduntfdsjOdadity jdzdztstid df 200 1 5

181. A JsWOdztsol . ¢. ¢ j ClstcOdz' dzOW zOL § to
CodeV 5C Odzt dzOW BdSCtesME s dw ) BYgfziss
Bdtdzse d yJj ROOE 2. 47-ud IR 4{L0.

182. v j toedzs B0 ZJ 9 UJJdeS 8 td Misup dzis ®H dlz’'| & S50
st sCtsdzmj cozo Odedzy 6§ dzj Isd ydzd F' t&dzth)dz e t
B' tsisj n dztsdetdaf@lIs j to' Gz e | R 5 esy@jfjoizdts " o€ ts daW
BsdzsH d - . 16/1BsdzPo® j d8 @ 0 ,7a4.2D 1 7

183. 7z joui €t 1J, lwdhsodss dhudzdCdls
wdzhlsdlskls ftsedjd S’ 88 sdse’ ° ' S B
[ OB ttOlisdd 2 1 tod s X' b @®Yy " o OC- & otz :
Ckdz skzts: f Ols. 85644 LE O dzO. ) 201
25.11. 2013, 18 dz. B 2 2.

184. z Joyd degf s 1 tedMmlsOzses ¢ w, wlstedB iz d
wzlsdlskls fspdjd Sto' 5B' Bdse’ ~ ' St B

vtfsm' B Gl &30dzdzy odmMsSdn hodHCsMisj 2
f Ols. 38896 uvLCEOL@Oodzz Q@006880PR0QA3Y ;. sy,
- 2.

185. z joyd dzS s 1 J, 1 tod Mis Odzts @ d w, b ls
whzhisdlskls ftesBdzj &3 St' BB Sdse' ™ ' S’ B
sf ' B Glted@BOdzdzy odMsSCda hodHEMIs] 2
fOls. 38895 VSO dzO.. 08 .2DM®B8E;00tOHfllz B dz.OW:
- 2.



146

rdrovis ¢

gl ReJs l1uovi[] wshHpALwkboy ¢

HIsOIsls* Pk WOmnBBoda YEZdOdZO~ v
1. ltdmsOdzsg ¢g.zdzwh s 0 [ . 1., 1 sBtctse O
(WJd SIsdodz Mis' -"dwpissd'Osc®QS £z da dzv dzO0Mmd Yd
tetsfdzd dedzed = 5B 6-€ O " dzv Wi B YD IEC skztcd . 1
d3d Hdyddzd. 20 20.-69Googke Scholar, IhdBx8Copersicus, @dssref)
DOI: 10.29254/207-421420204-15865-69
2. 1tdMmlsOdztsas, ¢ tsded Otc! R . 1 -, 9o fySssldz dzv &

]l JdzsctcOH Oteflsots wdztsB 5 Odz" d dz : dmlststed W,
MsrtcOdgj dzdwv Ctsdzdzj Syd2. 1" Mded S MmO ' o f! ¢
s OtOL ' d&zO. gjte'w 1" tsdzts ¢ '180. (Goagle 1S¢holar, | d

WorldCat, Crosref, Web of Science)
H4ISOIsls' o dzOkStseadnm Y ERedOZO~ '
3.  Vozovyk K., Bobrova OPrystalov A., Shevchenko N., Kuleshova L. Amorphous

state stability of plant wvitrifB53cati on
dlsOlls' 9o L B' td§ OF s dg stf jotz@ dz?

4., ltodmMsOizsoplzdpj.h .0 [ . | . {(BLIBEBSO {tod

oddzsGteOHlz o' Lddd3d MmJ o H =BV "d® disie © 434 Is s H

research and practice conference HfAMod

experiene i n the field of Dbiol ogi e8Decesiiei e n
2017, Lublin, 2017. P. 27282.
5. ltedmsOodsplzdgtj"®Ra @ [ . ., 1Bt O [ .

fsUjS oddsctOHO odlsted¥ dydielky o dakig v ds ® B i
AbzdzH O3 dzls Odz dz' sO ftd ¢ dzOH dz Hisfpdz' H Y j dz
[ " Y dzOtetsH dzts® dzOkZzCtsoats’ CwdW jtojdzy' ™ fBskzH.
dMmissf O 2018, H6ldgdzgdyw, 2018. u. 159

6. ltedmsOdsgbdjha O [ . 4., do=hEdEs O Qs
fsmissY ddw odltedWdydtelkzs h damw ftejH Hdw



147

SBi jClstso. AbdzHO®] dEsOd &z 8O ftod S &zOH dz
BOjte' Odkzd V [ Y dzOtesH dzgs’ zOkC o’ € tsdaW
o Y dafn e OH 2018, | " -tB&dyw, 2018. u. 1c¢

viLd SCtsdaW jted dzy’ 2
7. [ mos d.todMlsOdzse, (d.lstcgB zdz U A

1dLSslsj B j cOlsktedetsj Stdzmjteodtetso Odedy  d3j
oddetsHjdzdj. 2016. v. 61. -~ 2. w. 5

8. Prystalov A., Bobrova O. Govorova Yu., Rozanov L. Perspectives of vacuum

infiltration vitrification (VIV)-cryopreservation in dormant grape buds biobanking. Europe
biobanking week 2019, biobanking for a healthier worid.180ctober 2019, Lubeck,
German, 2019. P. P87.

9. uls®{§ d. AL, ZJjolpdsOqgse ¢ . .MOLE. 5. H .
f sdzlz y4 dzd W Mo jtcmaB MIste’ A M stetsMmlisj 2 sn
stedsCtsdzmj o Oydw, C0O0¢ MfsMmtse Mish tcOdzj dad W
ydots?2 CdzjlsCd: LB. idBESJseB®E 2008 . 1 0 dfd
10. dlstcd Bdz.dz A . , [T MaEd M Odztea,, ¢ s SOROdz] dzl E
RiMMdzj Hso Odedj HJ OB S d dzOfr h jdzdw d3d toed fls
stedtsCtsdzinj co Oydvw, GC0O0C Mftsmtse Mtsn tcOdzj dzd W
yqdos?2 CdzjlsSd: LB. 1@BOSsEElsOdzics B8, zyBh
11. v j tedztsB O2 1 . 0., 1 pdogpPdzSs Ypg.OHEE SO
stc' sCdemj tcolzo Odzdzy G jdzilsdudedr toj Mztem' o
B' tSlsj mndzsdzse '@ Qdz' LoB 'Hidlfdike ‘dgQlsty yOfmdzd € o
oYyj dzdE8 KHBOo jdz 2017, sd o, 2017. w. 19
12. 1 tedMmlsOdztsal f dzd o witc' a dzv o sdzse sMis” Gjtc
NYdlsls' L HOIsdz' fMls g fdzw te' L dzd n mMf shse "' o
ltcsBdgg g Ssdzsg’ © SO Cto' sd3gg Hdydded. 2017
13. 1 tedMmlsOdztsos klzj h 8o @ [ . 1. ¢ dz' Isj tedzOIs( ¢
o JdzsctcOH dzd € 59 . ] OdzzL j o ftcoBdzj d3d Jj Cod
[ " % dzOtctsH dztdf tc O CdisQnfdan s C o dzh P& J ddglc Odzs stz H [ |
19 Yoelsjdvw 2018, mOt¢' o, 2018. 4. 151.



148

14. 1 tedmMlsOdzasBletso®. ,J. [ ., skd htse O [ .
saturation efficiency of isolated grape buds with cryoprotectants. 13 IMBGkedinian
conference of yougscientists. 225 May 2019, Kyiv, 2019. P. P25.
15.  Vozovyk K., Bobrova O., Shevchenko NPrystalov A. Stability of amorphous
state of plant vitrification solutions. Smart Bio: Abstract book: International Conference. 2
4 May 2019, Kaunas, 2019. B2
16. Prystalov A., Bobrova O., Kuleshova L. Cryopreservation of grape buds. Problems
of Cryobiology and Cryomedicine. 2020.
1 O jdzlsd vSte® ded dzO Ctsted Mdelz o
17 zJ oy deSfts 1 edMmMisOdztmio wWlilsted BAz,dz o dsdzOr * H
wdzfiplieds ftotsBdzj d3 Cto' B sdzseg’' ° ° Cto' tsd3j H
sf ' B Glted@BOdzdzr odMsSCda hodHCMIs] 2
fOls. 38896 uvCtO dzOG. -~ 200810002; L Ow
-2,
18. z Jdoyd dz€ts 1 1o d Mis O dzmuo ¢ Isdic d B Iz de, w d dz0~ " H
wdzhlsdlskzls ftesBdzj d3 Sto' 5B Bdtsg' =~ ° Cig' ¢
sf ' B Glted@BOdzdzr odMsSCda hodHCMIs] 2
fOls. 38895 uvCtO® dzOG. -~ 200810001; L Ow
-2
19. zJjoyd deSfts 1 edMmMlsOdztmie wWlilsted BAz,dz o dsdzOr * H
wdzhmlsdlskzls ftesBdzj d3 Ste' 5B Bdtsg' = ° Cig' ¢
| OB BtcOls tstc dzd 2 ftod el Xz B @®y ' o OC-H ¢ ozny tzd -
Ckdz skzts: f Ols. 85644 LS te@4dz@.6 . 2 0 1230;1
25.11.2013, 18k -~ 22.
20. 1 tedMmMlsOdarse sgdz’ Niso P s Qdzsoe fdzOr * Hdzd € d
ftesBdzj &3 Cto' sB' tSZSG ' ° ' Cte' s5d3d HJ yd dzc
ltedMmiste” 2 HidatzW | e Astcbodg © ° 0 Y d o mtzd » s dztsis
121%6 uvEttO® dzG. -~ 201705937, L OW 9 dz. 14
23.




149

21. 1 tedMmisOdase z4 o yjfdel 5 jrdzj da'f dgfn’ sCz 1hs9 O
o ddzOn " Hdzd S d. wdzmlsdlskls fsBdjd Stk B
f Ols j dzls s otOEigEdES . © ' H 5 o OfdzdEvHESpHdedys S I dz
Cto' 5LORdMdzdr MjtejHsoadh: §OIs. 13665423
26.02.2019: sfksd 27.08.2019, I1%d -

¢t JaoAwec trrbIPRYpL A Wy

[ Olsjtc’ Odzd 2 e j elss@s'lsd BEdZd fHtej HMIS
CtsdaW jJtoj dzy' WA

X1 X 3 8D tcts deWgj stelg ddnyj’ e Oydw ¢ j dzj Isd y
(tsm"w, 18&h ddzes, 200

[ " dzOte s H dzCf ted2@ sStayedt®  SeMipVdjetaindzymet h o
innovations, and operational experience in the field of biologicalest c e s
(¥ sz PO, [evBdZJd 2017);

41 CtdaW jdsgztzy B o yd ded- wl s’ s 1 01
COWjJHisY UNESCO ¢cmbdzdal eo (» ¢ @S @ZO’, ‘m Od

'V d3" ) dzO te ts HYf digdD ¢ daQ@flaSdate ofinisdziH jj telglsdzg*, v 30
sO OmMf "  tcOdzls" &8 ¢ | OdzzL j o' jiEtgteB dfjud§dic Of Wz
2018);

QiECE fs dzl jidsjbdmy dwls * o, Ot L OC
oyYyd dzednrs ¢ AlzdzH O3J dzls Odz! dz sO ftod$ ddOa ‘dzZ' é
(LSO &0, | dzdzgdyw, 2018) ;
1350 ofMjbkStO dmBE@sA EaW g gj daojn W (U S teC
[ 'y dz0OttsH dz@pyC @Rt ftej & ([ dlko O, s Okdz
[ 'Y &zOtetsH dz® S ¢sHal j to elzy ‘bvive B B B K i (Ng' B
[¥BjC, 2019)
44 € Sdeb Jdsjddsw’'d= e ujdedms wls’ s 101
COWjHtess UNESCO ¢mfezfydez ' BB’ db,



150

rdrovfs 1
rd tfrrwfov 3

BricoMAfIUE yroepmuens:
21orv Conzadpn 1781 roxa,
Xapszoscxaro Hasmiormsweornn.

)

Yyryesu.
Xapsroncrofl rybepnin, Samrarnuf.

Hlwra, pasadacionul ma Tpar wacTil, NU% HOTOPMEE, ¥h
nepaoft ank cafam, POJOMONNMA KPECTOOGPAIMO W
» soxk, »o P ¥h xpacmoxs sork o

o in cawoe

BoICOYARILE yTHOpIRAGHS:
21-ro Cemralipn 1781 roaa
Xapsroncraro Haxtormmuoorna

o

Xapurosexont ryGepnin. Yhoanun.

I soxoTons noXs TP PIIOTPAINUN OM CL IADIONS
e ¢ero ropoxa w wro

COPOOPANMA POFATMA AYHM, 4 DR Tperselh wa cepetp
non: moak, na mecrd moslausMieax mimorpasnas o
AMCTRAEMI KHETH,

(Crepuf repGa).

gilsOtc

groxs coft Wik OXPOCTIOCTEL N CEr0 FOPOAR POANTCE

(Crapuit repin)

CjteBd & MO vykcék o kO

(«Kpymenne napckoro moesna 17 okrsops 1888 .

y ¢r. bopkn Kypeko-XapbskoBo-A30BeKoil #/1»

Dororpad
Anexceit Muxadaosuu Heannuxwi

wL

ljdzd Sk §fldtd MEsoewOl® 1fdC g .stucos olse -

AOtms Csets s LHO B

& flsOdzy"'

1 steCd ' H

M Ot



H
]

151

Hom " Iaga Heanunkoro" (" Xyrop") oxodo c. lNaiinapsl, 3muepckoro p-na.

10 y¥ s Gskdjudioduss@tat b O [ dzj § e O g d§ OR
vzl L Bz 0 e dmMESshkz fLOotsdkk BjwjL
B oM SBES k' LHE, Hj dO YOSk mm flssd sk

Moaonoi Braorpaagauk Ha "Xyrope", sajomennpiit Aekcanapom
Heagnnkam eme B ObITHOCTH €10 CTYIEHTOM €CTeCTBEHHOTO OTAeIeHNA
¢pu3.mar. ¢-ra Xappropckoro HMneparopckoro yaHuBepcHrera

10 Wislsts [ . [is dalig Gz ) 'SBf2O* 9 ! (55 § Oo O@jste's? f
fni Mstc® | ".d&z®@ (1915tk.)

f sdzsHh d2 MmMddz [dzj SMOdzHte L HIsddzmMlsa © L On sy
BkzHEZyd MlskHj dzlstsdz B ' tsdztse ' Ay dg®ds s dzCels' dHyrlzsoZ jsdzdzW
MmOts " oafp! CBE TS whizf j cOstem! Cts@ts Edz' 9 jtefmdIlsj sk
' i Csetsmf sHOteM! €] BOCOIBEOdEZL joj d&Odzj " HY



sdzd?2 9Cd&ZOH E oddsctcOHOKMIsats IO Mk

Hdzw ' o dz' yldsEas € 2 dzOls dveOizceC O dadg € 2
[dzj SMOdzHte B kzod d3zOdedsfplistadg j dzd 24 totfj B & G
s ¢l MPte' Olskz L j dddzj etsB Mlseo O

LO t©OHWdAdMm! Cdr Yo' o (
o jdzdi s’ tetseOkts’ REkzHtsB(

Atsets j Bt H =AY d3d3 Q@ df3d
Bkzdzs L OC dzOH j dzfs

L 1925 Y {. 1. we Odz' y* ¢ d2 MlsOo H' 2 Mmdz
odftesBlzo Oy 9 fHtedtetsH d.




153

L 1924 t [dzj SMOdH 6O ¢ t51dmg O gz 4 1©'= ddandss & spd As

sW' Yy 2dz ' dz M Cse sy sH Om! ¢ steeOdz' L Oy'
f sLBOo dzj dzgd 2 oL Baskcta|@Ists 8 tckOfy! 56 & e fdts HeOfedREs® OO
dzdh doefqw HsEdWHEZ, MOdkzd B doOld Ctosded L totsfyls

V fBHOd "Bz [. [. woaOdz' Yy €d2 BOGCOIsts L tesB(
Isjtcj dzOr b dzsB Y OdzM! C e SO, hts LOW' C Mo Odzt

10 LdzOydzed?2 odzgi Ms¢ E ttsLodltl oddtsctcOHOteMm
Blzo d&zOGBtetsH Y J ddsaildLipCdedfivdieyg €gclOH Ote v Ctc O dzd € .



154

- RNEPWOro

HATPAXLA

BHL @ [ dzj S MOdzH 6 [ dzjoSdipiadetieoOing, ts + O clmom dpEex
tMlso O " stshBzEglE] . mOuhlsdBiktOR " i skids
5O &ZOGtekzHAO o' HL dzOS O



155

ddz’ H L OLdZOYdIsdH,j didas[ SO d Pz’ IsfiCf ¢ . ¢. woe Od
fjtejHOd 2BCEB Mddsd [diShH ‘& [djSMOodkitts d
sfstcdzsets f2dzS sk vCteO dzff! Csets 11 wl .o|d.desT @Ot
stsdzgHtc Oy S sz s M tedW dzts fls eHtdete j fgadds Is “ @', dztstfs s Lt
f" odz ydedr t©0O26dz' @ v SO’ dzd .

[Betsotste] dzdzy Mmlso tstej dzdgv dBO2BERIsdz 8°° OB J dzsctc O

) Gl Ay . zCtwe Ol ( [z CM 2wy CEFLHREYAN WS o i
1 sdMlsOdztse . ( OMY * ©Ods)




156

skdz kdoeOy' V¥ Ccokddsk, HEkcO LOC&OHSO o ddsd
L& odz §sBddLE Ms@@AHOLH ¢ 1" Bosk! ydz® s O0tC



{ selsd s Chiys) asjcdeddy ' ydzs

Cdj Sy

157




