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B~ ddB3dud Médrs fsyd mMmse, o k& ydmd
ZdfdH" d MmMtshisOs dzv ¥ zlg" A dzkpdQdsiz" g O »Cdf" fry
L dgjtecdd. REj“hNdjMmY OB, f§omewhjdz
nom2dr B fstsH  dzsfiyw Is[36) 125 dzduusis] 90 o7 Optfas dy
frd y d &qS B syiMedsis B. gitiica d P. pumila t Odzj j  d
dL Eyodmw .

fJdfdrde § WOl ydd of HjdzVvdzd BsSHIWIY
[O2116M H OdOdzd L dtots o dzd udsjHlg o Oz im dzd §
d ®BISamMBwEs gazPEms dzdyj 3. 2.

U O dzd ROUEBH. | o Odzd Jo difd'fdf'HUsle d d3dP Ssyvissiils tc s B
P. sibiricad P. pumila(%o)

l dH 1rdzr yo [ dStesmistetsB
P. sylvestris 1,83+0,13 7,93+0,54
P. sibirica 1,63+0,11 9,67+0,89
P. pumila 2,18+0,18 9,36+0,94

O ZOdMEH | oy @z sk OL Odp, dydsSists 5 ) lsfiis B
CedzdypmbBagts yYj o3 4btePL dz yj o

| ddfdrds? % w0Cydd Mmemdses?2 §r d y
wdteder j CdMmdslst , i &dC tcs iflcdass ddezsls dz 2
YOS ydd mMemdses?2 §rd yr d &JSecshRBESE

s OB dRRBYOJd tedzs § d Mdzts s dz' 2 Phsgiviplt®p ts § 1 Exlzdg™ o3
Im/ fu, % sl MEzdd ¢ sd&fsd dls

sts®f sd 3* 6 8 12 17 19
8:0 0,49 0,4 0,41 0,95 0,25 0,36
12:0 0,13 0,19 0,27 0,22 0,10 0,31
14:0 0,37 0,42 1,05 0,36 0,41 0,74
15:0 0,20 0,18 0,36 0,23 0,20 0,40
16:0 18,47 17,18 | 18,78 | 19,96 22,81 18,15
17:0 0,18 0,17 0,57 0,55 0,19 0,55
18:0 4,8 6,98 4,16 5,13 3,28 5,83
20:0 6,31 5,58 8,04 6,19 3,65 7,01
22:0 1,16 1,25 1,68 2,40 1,49 2,25
24:0 1,2 1,44 2,57 1,25 1,57 1,35
26:0 0,72 0,54 1,55 1,23 0,49 1,45

3[1 10 205 1,12 1,06 1,14 0,44 1,04

3-OH12:0 | 10,44 9,72 9,53 10, 10,0 10,14
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30H14:0 | 0,73 0,71 0,54 0,66 0,28 0,10
20H16:0 | 0,76 0,42 0,56 0,3 0,29 0,20
E 1rs| 4803 | 463 51,13 | 51,27 45,63 49,88
16:1n9 0,48 0,75 0,24 0,41 0,28 0,57
18:3n5,9,12| 4,05 3,8 2,40 3,15 5,11 3,26
18:2n5,9 0,66 0,53 0,49 0,54 0,68 0,55
18:2n9,12 | 22,58 | 22,18 | 22,75 | 22,66 25,27 22,89
Yy di8jing | 2024 | 22,0 20,02 | 18,98 17,72 18,93
Is ts O dzfi
18:1”90'7’ | 093 1,56 1,32 0,75 0,99 0,88
20:3n5,11,14] 1,66 1,56 0,78 1,44 3,03 1,85
20:2n11,14 | 0,36 0,43 0,48 0,29 0,65 0,67
20:1n11 1,02 0,66 0,39 0,51 0,65 0,52
E y1r¢ 51,98 | 5367 | 4887 | 4873 54,37 50,12
¢ ts" d;’UmBJ dg 100 100 100,00 | 100 100 100,00

e tOydw tBLOLYtse ftedeojHj O fte dkOfdsts lsOBddyj 2
dtcOQo dzd Isj dz/ dz" 2 O dzO dzd L 3 d to dztX slylvediissls dzt

fesdLEOMsOsh j2 d20 kjeedsstedvs f ©OL d
Cdalsddzj dels Oz dzsfylsd d (LIOBed Wiek &8 B)z,o 0
5C ] fils dzts i lsWWHEL |, @ . G HUjdzCiglis ) dzOf 'mls ™ € Egisls | dedzd
Mlstef L S5 Stddyjfmseots SMOHSSs, B j
L OGtewW L dzj dzdzts fyIs - otsLHER O f totsd3 tz@rg dzeizn 6%
o j dzdud ddd MbH] &> Cdsddy fusidndgid dzdztsy MsH
Sdzj dzgso 82 C sl

v OB dzddyOd Bdzts ¢ d Mdzis Is dzr 2 Pindibirjdacdr puthifatias y '
HOdzdzr &3 I m/ [ &, % tsls MEddzr € siY

. P. sibirica P. pumila
s By sdz 21* 25 28 31
8:0 0,36 0,24 0,73 0,32
12:0 0,6 0,26 0,24 0,23
14:0 0,65 0,55 0,9 0,74
15:0 0,16 0,26 0,18 0,21
16:0 19,1 18,65 19,02 19,63
17:0 0,19 0,57 0,42 0,04
18:0 4,64 4,25 5,75 6,10
20:0 9,56 9,20 8,19 8,32
22:0 3,00 3,43 2,29 2,94
24:0 3,22 3,98 2,61 2,76
26:0 1,54 1,09 1,49 1,17
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3[1 10: 1,10 1,18 1,01 0,84
3-OH 12:0 10,99 9,87 9,57 9,11
3-OH 14:0 0,64 0,55 0,52 0,13
2-OH 16:0 0,61 0,38 0,29 0,26
E 1rs 56,36 54,46 53,21 52,80
16:1n9 0,93 0,97 0,66 0,71
18:3n5,9,12 2,19 2,03 3,03 3,17
18:2n5,9 0,49 0,65 0,42 0,40
18:2n9,12 20,15 20,05 20,73 20,57
Y 18j1n9 15,92 17,09 18,17 18,61
Is tc Oldfin9 0,93 0,93 0,66 0,63
20:3n5,11,14 14 1,67 1,28 1,47
20:2n11,14 0,66 0,51 0,38 0,46
20:1n11 0,97 1,64 1,46 1,18
E 11rs 43,64 45,54 46,79 47,20
xofj o Ctd 100 100 100 100

lERjeOydw BBLOLYtSe fttdeojHj O M dkOfdsts lsOBddyj 2

o zd@zd3Otedetsy MtsH ey OdedJ dzOMr h jdzdzr = X d
9 { r & sy\estrisi 45,6351,27%,P. sibiricai 54,465636%, P. pumilai
52805321% adtcjHd 1 rs ofts efMmjr dMmMdzj H 59 Odzad
f Odz' i3 Is 18 228B®o) ( Mis | BIRYFGBEH) QW 1(2 € B6W dzts o
95 6 %) € dHBtEO G d dzts 9581109 9 %P , Cdmdztsisr .
dzj dzOMmr M jdzdzr = Y dtodz" = S dMmdztsls P.sylvessriy- Mt
48,7354,37%, P. sibirica T 43,6445,5%6, P. pumila 7 46,7947,20%.
[ sdi3d dzd e " 1 1 r s Wzt dejine & 25,27%6P 0 0 tsdzj d d
(15921 22,206) S dfdsis' .

U OB dzd5yOd B8dzs ¢ d MdzsIsdzr 2 Mts M P Sylvestsid, Pictsmls
sibiricadP.pumilaf 5 H Odzdz" &3 | m/ [ &, % sls Mz d3c

s 5B & d P. sylvestris P. sibirica P. pumila
3* 12 21 25 28 31
8:0 0,38 0,10 0,13 0,25 0,27 0,39
12:0 0,45 0,10 0,19 0,10 1,06 1,12
14:0 1,75 1,91 1,43 1,16 2,15 2,86
15:0 0,10 0,33 0,31 0,24 0,11 0,18
16:0 23,13 20,28 20,05 22,07 23,20 23,58
17:0 0,16 0,15 0,25 0,16 0,94 0,98
18:0 7,41 6,77 7,65 7,47 7,44 5,61
20:0 9,75 12,87 12,67 12,60 8,96 8,52
22:0 3,06 5,93 4,76 4,46 5,95 6,07
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24:0 3,52 7,84 6,84 6,32 8,33 8,23
26:0 0,28 0,11 0,56 0,83 0,89 0,92
31 10 0,98 0,91 1,60 1,00 0,50 0,78
3-OH 12:0 12,90 11,28 13,74 13,59 5,94 5,45
3-OH 14:0 0,20 0,19 0,16 0,17 0,27 0,38
2-OH 16:0 0,10 0,16 0,13 0,12 0,21 0,35
E 1rs 64,17 68,93 70,47 70,54 66,22 65,42
16:1n9 0,58 0,14 0,17 0,18 0,12 0,15
18:3n5,9,12 2,08 0,77 0,49 1,11 1,34 1,78
18:2r9,12 17,45 16,04 17,37 15,18 17,94 18,03
Y d18j1n9 14,15 13,30 10,80 12,09 13,28 13,63
Is te Olfin9 1,03 0,51 0,29 0,50 0,86 0,73
20:2n11,14 0,23 0,20 0,27 0,22 0,11 0,12
20:1n11 0,31 0,11 0,14 0,18 0,13 0,14
E 11 r ¢ 35,83 31,07 29,53 29,46 33,78 34,58
X 9 -
c 1sd31;[m134dz 100,0 100,0 100,0 100,0 100,0 100,

leERjeOydw BBLOLYtse fttdejHj O fMie kOfdsts lsOBddyj 2
dteJHd 1rs © dMMmdzj Hs9 Odzgdz" = BBOL YyO:-

f Odz qls QUBED DW5 g %) , Mls j-DESE)dzts 9 0¥ S & 150 Bl o
10, 63%) d dzd ¢ dzdy j7t8elets o O 2 d{ds0 8 @ dzO ' |
CdMmdzsls (11 r s )3L0%B6 608 0R dydeestriy 29,4629,5%% (P.
sibirica), 33,7834,586 (P. pumilg . [ sd3ddzdtelzs h ddsd 11 r
dzd dzts dzj o 8AB03Y6)L 5d 116 @) BaAM05%) € dhdsis’ .

Is eofmjn dhidi Hise Odzdz’ A RGO SyiRs
bils Odztso dzj dats dzO dzd WAY i AL iVdetdsdsjdetztsos 2 o -( f
5OCtsdy dds@o B2 %) 048 tsH SIAGHN) s LA dsls,, 2 &
5OS Msdtsdisd Uj MS ddid KOES jRnAmsIH188e 52 dz@ 7 fJ

GOCY )] dsyds wlsdjlsdls: ftdmkisflse dj
CdmdzegH B Ctltster | R OtOCIsjtedz” H dzw
dfdHse d8 € dzj 8T dzf) P dgSLd fisMdas e s

s B tc O dzdzts 2 dzO fsBjtod ' 4§ sL . 1 02¢C0dz
OClddetsdid yj stsoa, Ctslstste’ j ftoetswWodzv dzd Odzlsc
OCIsdodetsimls! , d, oL BSyds, of ftddYdd

LOOY Jdedj ©OL dzd yder BF. W dlssf Ossc j dzOd3d [
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v OGS dd3 5B OL H)d3,0dasth g el M dis dzts € My dzts Is dz
WteOCyd2 fr dz yr d P. &dvEsteiss 1 .IssibisoddPdzimilag o
Colstster n ftcj 5B dzOH O¢ 19,18 ®,d0 Hz%)s J dztslad @ts dz |
25, 27%), BEFAMzsDOB) .( 1Oz BBO dzj dzOMm" h j dz
(11rs) MhmisOo a3, f rodz'dyq jC te4s RAABIS,B83%.dz0 -

3¢ Wdtedze” § dBOMAZO

¢ dzO dzd L dzd Is j t Olstzts dz'C & A3t OdizpaizIS dzs dzz M s
BOMJj dz tWOL dzd ydzr = BsteW sdzsedyj MS dn Y O
mMatsy j Mis! COyd Mise § dzdzts G s MsmMis©o O LW d
Ctsdzd yj Mise j dzdats 6 5, H fipteze pad e @ dzdf W B3 v @ & i3 s dzj
BO M P.sdvestrisdzj L Oo dMd dBBs s BB MIsO JesdL O
yofmilsd v o dzvyiddg fga-C Qb j3dz, Metslsdztsh § dzd J§ ¢ s
COtcj detso " 2 d f d dzj ddBsylvedtris F {p dztz® d ¢z 3 dzts iy
sftcjHjdzj dzgdesd3sz - j Bslsdifiz2 ftesmdzj ¥y do O4 IsfyV
tcOL dsdeW sdzse d yj MSdr Y@k j?2 HAdSES HJ o,

1 sy¢S . sylvestris W o dzw s Isfyw sW dyd dzodz' dzr o3
tOMisdlsj dz' dzr &3 M" 6! j 3. zdstd?2 Midj Ylsta
Msmdzr MowLOdze M MBHjteyx Odzgdjd3 o dedrm 1 W d
oJhjMmlse, W dzOo sthets dHdehS 5L d 3B CtiscHded[3Bd ¢ tc C
[sd3d yo4Bllsimwvylts dzOdetsdzj j 900 dets? ctobkzf ffts
L Wdtedzesy dBOMAzts, Cckttes] o MmMlsOs | ¢
dimyf sdz’ Lzj sy o d&jHIYJdzj

lzlsj a3 e j ve dMmistsn d d3d ugd ige d & M iz @26 v dz;
dZzOdzd yd j 3% &) it etats M Is 1@ rsplvifstri®, ?. sibiricg P. pumila
Colsstwrojdzw & Ismw GJdzj €OIsdodzr ds3d  =sys Ozd,
sB dzOtcllgjj B dzs Syj dzgS d o tsL RBsy desMmisd 1 tod d3.
COyd Mo j dzj S OteMmlse j dzdzse s tcOMIsdlIsj dz! dzsGt
OdzOdzdL MtsH jtey Odzdwy d Ctdif sdzj dzlsdetscts s
P. sylvestris, P. sibirica, P. pumitd {f tPysyl¥estris
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et dkzOMmdes Adw. 2. 5. 0041. 15 c¢utside sB !
shdesodzr = ctwkzdtd 1 ¢l i tctf 6§ H fldc 5 6y dBORIAA ok
sB dzOtclzy d o O Is o WsHidzdz jOsidptsiecBty o J SO, § tesw
ftcd 234 dedBdigidst®H d CRjr faOsdtpdj H j dz © v ohL ©dzpd dzg
f sdzz y4 dedzr = dL BJ Syhedsthipls 8. ssbificfs B. pumila, o
toj L zdz' IsOls jdzO¢ tmldctisteliOdstis ¢ tc O W g Grpsd T - Otk ) Is
OHMBchl dz] ssotse s Mo jIsO, Mafjtddsiv ofiae d diz2 b 4
ECOL" 90jIs dz20 MrtsHMmMlset MtsMisOotse 1 ¢l dicC

CWdtedetsj] BOMdzs dL ftsyj s d dRBdSCtetshmistets
l1tedBO2C0Od MEBA, 10 zOod &ZPEHGE B O BEAdwQ
LHi® dOg® dzgj -2001cxf sdzz yOdzd W OtedBOS s 4 2 dz'
¢ dHttsH d Mis dipdegvda@finid2ts . 1} A dzX jvddita] t§ dz" 4 BO
ftcj HMIsOo dzV & Is mMsB 52 dzj cCsftsHady dng
Mfdydvdud MSdd3 nos2dz di3 L Of @ERY&.lc siyisbiss
d § sfugfSHmMlsOo dzj B6.a O @O j 2 dzZOY MIsOIs! w
sBr Cdetso j dedets? toj e dzO3j dzlsdtelzjIs MisH j toy Oda
Bjdzaj j 0, 3%. 1 dhMmdzjHEkzj " 7 tBttOL yoOs ¢t
HOdzdz" 2 ftsC O OusQLA®. o 1, 5

v OB dzdy®r I W dtedzts 6 5 tsds50 iPdz@,. %

l dH [dCtcsMmistotsB 1 sy d
P. sylvestris 0,53+0,03 0,71+0,01
P. sibirica 0,78+0,05 -
P. pumila 1,01+0,09

[ JsBHEMRY jan dMmMdzj HE] BB" = BBKLGOL Yyonr 1 W
H 120 Codi3f sdzy &BHso  f(ds GusipsdOp@izy dzdz' ~ |
Md Hddz) dzdsy, d3dnd -TBmdg Is | 6§ J dz @ v DBl o f wiaEks@Fzl
dmmdzy H s Odzdz" j sBtcOL Y’ 1 Wdtedz n ZOMJ dz
dzj S slsste’ § ®©WOLdZJydw o Ctdzduyd Mise j dzdzsdy f



60

v OB dzd/yOts &Y tsdzj dzlsdzr 2 MtsMisOe BBLOL Yytso
dz3d € to ts M Is W ssplvepslris, 8. sibirica, P. pumijl&b

. I . P. sylvestris
s tsd3f sdzj dz RI | P.sibirica | P.pumila BICEEhsY § 65U d
Of d dzj oz | 932 | 19,311,54 | 17,6%1,18 13,70+0,17 9,76+1,81
COMW j dz | 947 | 3,85:0,21 | 4,08:0,41 0,48+0,04 0,54+0,02
moOB d dzj df 973 | 0,26+0,08 | 0,33+0,06 0,89+0,02 0,72+0,01
b-f d dzj dz | 975 | 9,2%0,78 | 7,5%0,62 9,59+084 9,85+076
b-d3d tcyJ dz| 991 | 3,34t0,25 1,60t0,12 7,52+0,74 9,38+0,96
UW j dzdzOdzH | 1004| 0,46t0,03 | 0,31+0,02 0,14+0,02 0,19+0,02
3¢ Otcj dz | 1010, 1,30t0,14 | 2,32+0,19 13,48+1,19 10,42+1,23
i Ot@ d3ts dz| 1024| 0,25+0,02 | 0,35+0,04 0,79+0,06 0,75+0,05
bdwzj (g’zgzcgtch 1028 | 28,75:1,14 | 23,7G:1,89 23,931+0,2 22,74+2,08
Is tc O-f#%y d d3j| 1048| 0,31+0,03 | 0,16+0,02 0,2%0,05 0,60+0,01
Isj toff d dztsd 1088| 1,1#0,09 1,32+0,18 1,49+0,17 1,23+0,12
Is tc O-tfizff)y dzts € © 1138| 0,28+0,02 | 0,35+0,04 0,65+0,06 0,63+0,05
Is j tof ei-dzfizdzl 1177| 0,27+0,5 | 0,33+0,04 0,58+0,02 0,67+0,07
Ctcd f Istsdg 1187| 0,11+0,01 | 0,38+0,04 0,12+0,01 0,52+0,05
Uls j toff d dzj| 1191] 0,56:t0,04 | 0,55:0,03 0,44+0,06 0,47+0,05
BJ E g: 332112 gzg)ﬁ 1236| 0,71x0,08 | 0,54t0,05 0,74+0,08 0,91+0,02
Bistcdzd dz O 1287| 1,04t0,13 1,3740,18 1,08+0,41 0,84+0,03
Uls j tof @aj jsiq 1351 0,58+0,04 | 0,65+0,02 0,85+0,07 0,72+0,04
Udzts dz¢ d ff d ( 1352| 0,56t0,06 | 0,73:0,04 0,12+0,01 0,29+0,02
b-dzsdze d ff j | 1392| 0,16+0,01 | 0,14+0,01 0,61+0,02 0,24+0,02
b-C kB j B j(1401]| 0,21+0,01 | 0,16+0,01 0,56%0,05 0,21+0,01
dztsdze d W tsdf 1408| 0,34+0,03 | 0,52+0,04 1,20+0,16 1,38+0,19
COted W J d7 1422| 0,490,03 | 0,530,05 1,44+0,18 1,48+0,14
G268 j d 1445| 0,21+0,03 | 0,41+0,03 0,81+0,09 0,75+0,07
G Jjted3OC tc j| 1484| 0,70:0,04 | 0,50+0,02 1,42+0,14 0,59+0,05
Udskz Iz te ts dzj| 1502| 0,41+0,05 | 0,47+0,05 1,13+0,05 0,60+0,04
¢ OH d dzj ¢ 1517| 0,74+0,05 | 0,98:0,03 1,20+0,04 0,80+0,04
eS¢ OH d dzj ¢ 1527| 1,650,015 | 1,66:0,09 2,48%0,23 1,41+0,09
U( E) BdMmd1545| 1,430,147 | 1,6%0,09 0,56t0,07 0,21+0,01
T-C OH ( dzts ¢ 1643 | 0,76t0,05 1,2740,11 0,59+0,02 0,80%0,02
T-d3kz tc ts dzts ¢ 1644| 0,23+0,04 | 0,28+0,02 0,80+0,09 0,39+0,03
¢ OH d dzts ¢ 1649| 0,52+0,03 1,03t0,10 0,14#0,01 0,46+0,04
UC OH d dzts ¢ 1658 0,85+0,07 | 0,79+0,04 1,48+0,19 0,56+0,05
Us d OB tsdf 1688 0,970,07 | 0,53:0,03 0,26t0,01 0,18:0,01
yJ d&3B tcj dz 1937| 2,74:0,19 | 4,76t0,35 0,16t0,01 0,14+0,02
dL syJ d3B t¢ 1950, 0,99t0,07 | 1,98t0,12 0,26t0,02 0,35t0,04
norH j ¢ d Htots G
(dL &t 1983| 0,65x0,04 | 0,59+0,05 0,89+0,02 0,36t0,03
dzj o s d d3Ot¢ 2020| 0,55:0,04 | 0,38+0,02 0,64t0,07 1,51+0,12
dL syj d3B td 2058 | 2,45:0,24 | 4,52+0,36 0,17#0,01 0,35:0,02
HjGdHtsOR 2060| 0,31+0,03 | 0,48+0,05 0,78+0,6 0,54+0,02
I fmjcets dHjdalsd
C s B Sz dzls s 90,55:2,14 | 96,217,84 97,0Gat2,18 93,91+4,15
*ltcdojHjd CBRYtdy dalsr , MsH oy Odzd ] OB SE' 7 Klsw
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Codif dzj SOy, J oy lses' Is! Mow L Odes i oadHBor d3d
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d ®JCtesmistetss d &zO~R : 12,1@B1R. 01, =1ipC; ts dz2 ¢ B 2 NOE
grda y dimmdjHizj & ~ edHte MsMmjd MH] L
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wjteddz (Sel 6,65 7,33 7,27 6,10
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[isdsdeddz (| 216 2,36 2,53 1,70
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di3d € tc s M Is WRsEvVEstOR: sibirica d P. pumila

bz BBO | 4k BRO HEB UB;E%?%Sw
[BLOL j 1 W dzOoe tsdats d oJhjMmlse MtsjHddzj dz
fdtedmudlsy fdted mudk o I
(%) s O dzdzd dz f4dtwdmud
GCOdzdztso 2z €
P. sylvestris
gfr dz yo 0,83+0,09 0,85+0,07 1,37#40,11
B¢ totsfls ] 1,05:0,12 6,09:0,54 9,28t0,84
P. sibirica
fr dz yo 0,96+0,07 0,94+0,05 2,090,17
adizd Ctctsmls to| 0,98+0,05 7,8%0,81 13,780,97
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fr dz2 yo 1,9Gt0,12 2,04:0,18 2,22+0,25
B Ctosmls to] 1,95+0,14 13,84t1,02 17,95:0,98
dtcOo dzgd Is j dz' dzr 2 O dzO dzd L MtsH j oy Oded W

dMfdzj Hlzg dsn Otgis f S OL Odz,
P.pumila dzO S O f dacfizlfs dz' "R § ts dzd U J B)figte s dzdzts

o N jfbe, &Bsyjls B dsdH Hpatsd Ofigafs] izt o
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v OB dzd 40 WBsHL] e Odzdy OMSE tsteB d dztso 52
Bd S tetsfls fets B3d B8O -

l dH 1rdzr yq [ dCtetsmistot
P. sylvestris 34,21+0,62 1,21+0,02
P. shirica 33,84+1,64 1,56+0,03
P. pumila 35,16+0,54 1,52+0,07

L Mis Odzts 0 dzjfrpilEy, | to Y @®fikkd tg tc B YCdzfsipztels  r dP. y J
sylvestris, P. sibirica, P. pumilg s ls O 9 dz¥3%,16d38 %, 84 d3d ¢ tets M|
L dzOyd s j dzi datl,56afe %.j 4 0 d HdSLad®@jvdzy d @ sMils!  dzj L
H4BH ] oy Oded | OMmMS steB d dztso t52 CdMmMdztsis )
ftiesdL tcOMIsOs h j 2z] fgC malAtdvids d dy j d3 Po sylestridz' y J
ftosdL tcOMIsOe h j2 o ¢3zBOWPRN sy CHO Mz (25
MdedmMits?2 d CjHtosoaets MisdzOdzd $ © H Odzdz j
fsdkzeyj dz@ off jtcor § .

38 OCtfs @3 S totsd dzj d3j delsdz" 2 Mtsmls O¢

[ OCwtE dBJSCtest dzj d3j dzlsT W dzw s |sfyw o Oy
tOL dzd s n d BBdUd MEdn fetsyj Mipse, EyOoMmlise
detcO¥ s L d&zOydlsj dzt dzgz tesdz2 o OHOfIsSOYyd(d

[ MB J dedetslsw dzd 3 dzj e Odz! dese s 5B d3j dzO
zOC s dzj dzd | 1 dz d3d dzlsts o ) IsC Odz¥ A tc Ol
Csdayj delstc Oy ¥z QBjhdzj 20 MicjH], O OGS Y j ¢
f slstcj B dztsmisd , ZOS sfdzj dzdd d twOMmYf ey HJ dzj
tcOMIs jJ2BAPD . [ 1 © MsHjtey Odzedj Ibsets ddzd ( dztsc
sCOdzv 7 ttOMIsjdzd?2 GECBL W gOJbdasddydghhs OF
tcOMmisdlsj dz' detsec s tstec Odzd L A3O.

l MmMewrLd M Ijd3, vylbts Hj2Mlsadj tMmdase d
dzj S OtefMmilse j dzdzse s tcOMIsdlsj dz' dese s fr to+ w
ftodtosHdy o3 dBBddz] eOdz! dz" 3 MBMIsOo sd3 O dQ d3
BOC-gts 3 C tots1 dzj d3d dils Ry ¢ o st B.dxybasifisiZ@ Sibiricd
P. pumila, ®© Is0O¢C % J HOdZO tyj e O 1 Cdatsedyy f
MsH j oy Odzd¥ dzj SBIstste’ 7 IsW Y j dz" 7 3] Is Odzdzts €
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H4BBH Y Odedj tBHM jJ2 Ltsdzr o frdz' yjwijsm
P. sylvestris- 2,68+0,25,P. sibiricai 2, 8 3 N OP. fumila §3,22+0,15.]
diz3d € to ts fi) Is teRs sylfedt@sn2;58+0,18,P. sibiricai 3, 5 4 N ., pRndilai d
5,82+0,39.

O dz2Odzd L 1 dzj d3gj dzls dzts e 5 M ts M ls O aPCsyMEStrigd®. y T
sibirica, P. pumilatf tctse j H | dz d3J Is@ssHfifsxiic BOYidogddids 2 , M J
tcjLd sOIsT  { toj H MISADBj16lzf dzvv fiFOG alxig jydA§ v

SftejHjdjd | & dj disd 2 fMshls0s §YjS.
v OB dzd §OC d2j. dkj dzls dzr 2 1 sH)dyl@estrisiP.'sibizicay '
P.pumila, &c/ € @G
: P.syl ves
Cag Psylvedsdata o pkl psibir| Ppumil
&j d sjeedbsed o7 R0
< 814713455 982510851 | 1348017054 | 1344216340
10305 10086 14177 14030
" 8271314 10241119 10301403 11011269
9 1138 1085 1290 1184
ca 93.0222.0 156.096.4 102,0210.0 | 114.0204.0
141.0 1213 184.0 184.0
Na 20.267.3 30,1-34.8 31.460.7 41,1712
48.4 31,4 48,5 54.6
o 10.654.9 82.4119.2 29.945.2 43,4551
245 91.6 33.8 515
0 38.863.9 52.257.1 43.1-65.8 38.650.4
42,5 544 58,1 44.2
v 52.5110.1 41.953.9 54.1.81.4 9541358
70.7 47.2 735 1091
c 6.413.6 7.612.0 9.1-14.6 10.1-14.4
11.2 10.9 12.9 12.1
oh 0.82.4 3.25.4 0.81.1 1.02.0
1,1 4.1 1,0 1,4
or 0.380.78 0.31-0,94 0.290.57 0.31-0.36
0.56 0,45 0.46 0,33
N 1,63.0 3,1-6,1 1,922 1,7-2.6
2,1 47 2.0 21
o 0.120.43 0.580.77 0,11-0.28 0.090.15
0.28 0.65 0.17 0.11
y 0,01-0,05 0.04-008 0,01-0,02 0,01-0,02
9 0,03 0,06 0,015 0,015
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sOB dz@.16OC dzj d3j dzls dzr 2
P. sibirica, P. pumila d3& ¢

fsmls O

f PsyMestri  d3d €

C [ JCtesmistetsB d dzr 1 sysd
d3J5 P. Psi bin Ppumi|P.syl v¢Psi bi| P.pumi
syl ve$ (Psib (PP) (PS)| (Psi (PP)
K 9630 10187 8710 10109 10128 8859
+18,21 123,54 +17,25 42,11 51,12 74,51
Mg 1066 696 627 976 766 1079
+21,02 16,14 +5,26 14,25 15,12 +21,36
Ca 664 875 800 754 530 911
+12,36 +15,14 124,12 17,14 16,45 +10,21
Na 16,19 16,69 14,16 9,38 9,10 11,18
+1,52 +0,99 +0,84 +0,55 10,89 +1,02
Fo 53,36 46,18 41,57 53,81 32,35 99,11
14,29 +1,41 +2,37 12,45 +1,07 2,32
7n 34,78 67,43 65,40 40,66 36,86 50,54
0,21 +1,88 +3,56 +3,12 +1,87 4,14
Mn 128,86 159,24 131,23 178,61 142,63 168,71
+0,90 10,02 18,52 19,52 18,47 15,87
Cu 7,60 8,18 541 517 5,54 5,92
+0,62 10,74 +0,03 10,32 10,41 +0,36
Pb 0,5 0,76 1,52 1,36 1,31 1,20
+0,03 +0,09 10,14 +0,06 10,11 10,07
Cr 1,37 3,62 0,40 3,57 2,56 2,30
+0,12 +0,08 +0,05 +0,31 10,12 +0,18
Ni 1,64 1,85 1,71 3,51 5,04 5,40
+0,12 +0,16 +0,12 10,25 10,33 +0,21
cd 0,63 0,85 0,26 0,22 0,14 0,27
+0,04 10,02 +0,01 +0,01 +0,01 +0,01
Co 0,17 0,29 0,91 0,75 0,98 0,60
+0,01 +0,02 +0,05 +0,04 +0,08 +0,02
Hg 0,072 0,048 0,049 0,035 0,031 0,025
+0,004 +0,002 +0,002 +0,001 +0,001 +0,001
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RL BdCtetst dzj d3j dzls ts ots adgtshy jdetsdz’ tsjls dij dsHdjiste 3 Qf
B4 Hd o ,frusej figo WjiLjOdes j f tetsH 2C Isdz20aa82 W
BdSCtesMistesse ddzr d fsycd o BBd! M B2 Shiplsfjdsf
“Fe (4299 ¢/ Cdp7 W/ §8)-169 Me/ C&p9 vyt
dlsj Olkztedyr i3 H Odzdz’ dgd  H2EAY] . ) slinsEsTe M o
fslstej B dzsMmis' tcOfgasd SRR ,d3j s PjdedeDRdzts, fo
) N dL dad dzdzts o Oy dz' n Bdtsadddyj MSdn 1
LstekOd dF 2 tetsms29. d @ GO B fIsdnsH | ey Odzd J
BISsmMstetse d O 5 McOods dedé Mt Ma0] H &
B/ TN BwsYjls BBl wihdwls: iw sj &g, Ykt tOfMls
ZOS Of dzd o O 156210t ®Odrjoy L[ M YJj &5 tcOMlsj da
GO dz¢ O dzs 1 ZO &5 |

utcOodzj dzdy Yz yj dzder 7 OB i L zdz SO
HOdzdz" &3 Hdzv OFf Is | RdzpvedtrisehfyL tezdvy daf By L s d L
25] fsCOLOks MefsmMsOodds) MsHj ey Oded |
or MsStsj (o 2 ©OLO) SOddv, 4GB0 @dyPd v -
ded S jdzv. uvOCd]j tOL dzd yduts of ts3tshiptzHs] tey’ CAaded © t
cisndBduiMSd®d shtej ddshisy B 02 sdtse

[ dzvw  or wodzj dedw tsftss j dadets figils j Bd Cde@Q tsiAfj diz
B Stesmistetse d dzORd d § sy OdgfO ofigig figigdcp  Bfif dzts
f sdzlz yj dedz" s dzOd3d Hldel P. dylvedarisy ' § tafts drL otdsain Is[ C
1 oW iIsd d 6).0 tefiif.Mte.o dzgj dzgd d d&3d € tetst dzj d3j dzls dzts
Msmjd oy ds Slsdjlsdls: orf S s CiptsHjSESG
d {sUE®GEOIsr 7 Wdtede i3 BOMdZORRd yYyOMmilsw A
o O dzts? tWsd ¢ o BdsMdddsjlsduimSdr ot
sdztso dzr 7 C ZOMMtHBRI. B Bl Ry & tcfsdBO B |
d fsyscon, ybt, otL @ty ds, Mo Vd Oazshlfdzg c
Metsds ftser h Ofls fedwWjdiedBzdg RtedsH 2 S Is d o dzts f
dzd Mls 8w & |
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Q Ca, Mg, K, 3¢/ € ¢ Na,ggclcc
12000 HCa mMg =K = Na

= 1411114l

0
P.sibirica P. pumila P. P.sibirica P. pumila P.
sylvestrls sylvestris sylvestns sylvestris
BgCtetsmistetsB d (iz fsysd fr dz Yyoroe tsw
B ) B/ C@
300 EFe ®EZn ®=Mn
250
200
150
100
g )
0
P.sibirica  P. pumila P.sibirica  P. pumila
sylvestrls sylvestrls sylvestrls sylvestrls
BdCtetsMistetse d dz fsusd frd yornoetsw
9) B/ S ¢
12 ECu mNi =Cr uCo
10
8
6
4
2
0
P.sibirica  P. pumila P.sibirica  P. pumila
sylvestrls sylvestrls sylvestrls sylvestrls
BdCtesistetss d dz fsusd frd Yyorotsw
G) Hg, Cd, dsc / € ¢ .:Zbd3g,g
0.18 mHg =Cd m=mPb
0.16
0.14
0.12
0.1
rl
0.04 -
0.02
0
P.sibirica P. pumila P. P.sibirica P. pumila
sylvestrls sylvestris sylvestrls sylvestrls
g S tetsMmistetse d gz fsusd fr dz Yyon o 5v

tdmMzdes@tsB j o) Odzd(JO)BOCARASS tets1 dzj d3d dzls ts
B sOzizses (6) o 3¢S tetsmlis tc B gYldeQinsPRY,
P.sibirica PSib, P.pumila PP)
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Il yjdzsdz, 5 MteOodzj dzd® M rRotsj 2, By d
swy jdzr 7 B IsOdkzdztes o BSttsmistetss d zOr d
Isj &3, yYybsts o twjftecsHkzSCIsdodz » Bt OdzOr O
Yyddec o d di3jHd9 Ozt O flimdtsdzsed yd ez
s zcHtslsotstoj dzgdY d HtosteOMisOdzgdw MM 3w dg) d
COC Mbtetsets G jdal sdudeinSd SCdzlstetsdzdtelze Is v

1 5 telgo dz¥ MbH ] o) Odaff v B3¢ S tefs" dehtafisggdcdg GRS
1 dzj d3j dzlstse B'"™ dzd MmMtsMmisOo dzj dzr oW HT zO¢ s
odHtte Mtsmjde (K > Mg > Ca> Mn > Fe ~
Il §r ®syvestri® L Oodmd diBsMmisd slsWw d3gz@is ©O tlzjc 5 d d
3 dzv s Isfqw  d3j Mls ORI o9 toy jHikzls jdzO& tistd sl @zd fiy s H
ftcjor hOjls MtsHj ey Odzd | BOtec Odzy® o Blsa
Wsdesor n Ijtetcdlsstedwrn. 1 0dzgjd Matydj Isd
Msmdzr B'" ¢ dztso j dedztisX tc j fifjiseltts@ydaddfg] ¢. v dzOdz

Htc O dad § 1 dzj TR ftds @z @ ts 3d € to s ) [Pledpleedtriz®Po
sibirica, P. pumiladz] o " W gzpdz &3F = tOL dzdyd?2 d ¢ ¢
MtsH j oy Odzeddf digP< tistst dzj d3j dzlsts o .

s OCEgBEtc OLdRYd3,f "HAdz! yr d B CtotsMmistctse d dzts o
MoH j )y Odzgdj bOSHdm BOSCtos1-185 O30 dzlzgsd € € OC d
(6001400 d3é/ € 6), dLTdsdde tay@ daj Bjsdds o) 2 Mlisj
ydqdzt-6638G6/ ¢c) -1dt, &) MBeME & ) Pdzylsiy jJ 6]t
WEdCydg 2, Bd € de@tids@dzHlff & 1dgc8/ C¢) , CBilststs
fddzlsj L Isjutadfnjjdasididdej. e ddzeyO, ¢ OHBIW
fr dz yr d BdStesmistetse d dzts o , o IstswH 1y d Mmdkg
ftcjor hOjls! detftcj HstlzEMmiIsd d3r = L dzOy 4 dzd 2 ,
dzj € Otefiso j dedetse s tcOMPBUS | dz' giasdets] ddis tst@fyyy d
BCtotst dzj d3j dzlstseo  dzOR sHWIsfTqw o ftoj HJ dzO~A
NdLde HYWIsj dz' dzBofIGld twWOMisy dzd?2 |

4 tcOo dzJ dzd J tcjLEzdz sOIstso OdzOdzdL O 1« dz
f slstc] B detsfyls+ Bizy f 8€C @O Bdzs: [ists 1 dz y
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dimmdzj HEj 3" = odHte MmMtsmjd dsekls Mz d
BOC-Hs B S totst dzj dzj dzlstse, Mt j ddes SOC d r,
d o3 H!.

[yfF@® oadzdwdedw 1 CdztiedyjmMeédr WOCItstots

1 df dzisls, f sozizyd dedzr 20 deO dad 4 1Ok dz'telsf@nls 43 . [5
Msmis©o © H rsydeestyis, P. sibirica, P. pumjla lstcOy O] Is |
L OG W L dzgj ded W oLHERO d B8COLT 90 rsn L (
1 dzj di3j dzlstseo tsIs o dHteots?2 f tod dzOH ] syldessrigls d .
McBtcOdzdz" | o -yYhlsjins@lsOawdzOdds iIsH j dz@ dg' -
sBiSL dzZOYj dz@ o Odzsdz) , o dedrm MtsH j oy Odad |
orhj, Yydd3 £ sMisOdz? df § BBKOL ytso sy fipls Ot
Gz fr Yt odHBoats?2 §teddzOHMz) Y desisd. 1 j°
yOfmlsd Bdff dztsls©, ftcj Hls Oo dzj dz@. dibBidca @ P.y O d3
pumila [ dz20 " OLOSIjtedLizjlsmw Bd hdd3 dzO¢ &
P. glvestris l sstcOw Gtokzff O BKLOL Yytse, ¢ tsdzy.
yOfmilsd Bd{ dztsls OP. sylifestjsH ffl8QeoCl jGgds dzO0 Mmj B W
sBtOL YT ofmMjrmr btejr odHBO Mtsihj dz, f-tcts d
Il tec OMr  dzO -193 OfiPts Ity dACRPHOVOZ td24®0 dzd] ifs dagtisty dzO -
Hteze € Htokzelkz, dd dgj MEitsdz Cts5 tsBtsMtsB dzj dadzt
Yls ts 9 J oW Is dzts Bs Y dats tsBi W fdzd Is o dzd
JJtejH]dzf dzdlzBEe B o dzdW dzgdW GSHO MBSO d2O
or wodzj dets dzj BT dzfs.
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1.0
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td Mz dzsQ 3 .d8slsy 2 )s 1HOdzdz" » 8 MBHJ ) C

sB tc OL Y O~ P.sflveskis, W'sibirica, P.pumilgtsB tc Odzdz" = d&zO Is§

tdmMfeedzdtd 1 Etewilsdw. s9OHKGOISO®Rd tsB L dz

Ctezoitpdndzr MdBdtemC 52 | ¢ jstoly iz tis dfr) sz Q@ dacft

Cstedydz o7 d3 9" Hj dzj dz@ 5B OL Y20182017 @
Wdtsdzj S0l , CtR@MGdz d3

1 ts Z tc ts 0 dg MtsH j toy Odaed v ) fr dzv yjJ -
MsMmils 0o dzj dzr oW HT zOC s dzj dzd v , Cslstster j
(K>SMg>Ca> Mn>Fe~Zn>Na>Cu>Ni >Cr >Ph syestridd g ) .
LOoadMmddiismisd Bl & MsO fosdL tcOMmMisOddwY o
tcWHEZ d&OStfdjddy 1T o yYyjttlj] cstsHO MBH,
BOtE OdzyO® o wlsdazdyd) Gl tsB tcQjLiadPpls s tefigfty &t
csotstedls 5 tj OSydd w©Ofmlsjdd?2 &0 {§ttd
Mo ddzyoO, SCOHBIwY, twllzlsd d tOHdGdEZS dzdH ¢
o tCte] Misdzslaw 5 dclzaj W &RYPde" P Odzts ftoj HJ dz' dz
Zmls Odzts 9 dzj dzdz" nj dedelr'c sdzjteCOAdshifldso] Gz ezdzO® 5 "
LOGtslssoaCj MmMrtiw 9o LisdzOr oddwddw f tots
Osdi3smMW j tcdzsets f J toj dasdnOH f dstsizdds s @lsizjs dz’o dztsiz &
MsH J oy Odzd § Iswy j dzr A B34 Is O dzdzts o . 1 s
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o' M sykeomlsadilsy dz dzr € o dzdwdzd® dzj B d&zOG !
d dqLeojMmMlsdzO szt dlsj dz' dzOW MmeowrL+ d3d Y HLE
Ctddud Mise sdE" Grzty 3O G2 8d] J, tc jLdrzi[ B3] dzlyf dz'd2 yf) ts
mMtsmjdz disyJls BT Is! dmf sdz! L se Odz o ¢ Oy
(Isd rndztsej dzdzts G t5) otsLHj2MadwY d tOdadz] 2
MdBYf ssd3se oty yHjddY OmMmddBddY ydsddss
dzj MO fted ftesejHjddd dEbiEEf@AsOwsedy) Mt
4 BH oy Odzed Iswy j dz@ ~ d3J Is O dzdzts o d teC
ftojHjdzt degt HBfEMIsdB A C ey J dals te Oyjdicdls § (
MHjte Odedj bwy jdzr n B sOdzdzse BT dzts dzj M€

OB dZdly-@ M j ey Odzd j bWy jdr & &) lsOdzdzss d

grd yj
| SRl &3 | OH]GBAEZS ddH '
- Idu tOmls,
CS37[ S Pb Cd Hg
1 P.sylvestriss 56 5| - - 3,254 | 0580,77 | 0,04-0,08
2 P.sylvestris 2,1 11 0.824 0,120,43 0,01-0,06
3 P_sibirica i - [ 08r1,11| 011028 | 0,0:0,02
4 P.pumila 16 | 12 | 1,020 | 009015 | 0,01-0,02
W
oc LL C}SSU dzt?ﬁl]sgj%om o H'z 400 | 200 6 1 0,1

sO0Cdd3 BBEOL 5, gqdzH C Olststedz" | Y t5COL
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C ddfis Is Pinipollens O d i BsMmisd B©ls Mistsilsdash j dad v

dslsdetsh jdad | #tsH jtey Odedj MEzdzdzr O3
mr ! j: 1 CMmiIste ZzO cdzzlsOdkd dzse 2z €
P. sylvestris P. sibiricO P. pumil®
1:25 2,19 2,25 3,34
1:50 2,54 2,64 3,69
1:75 248 2,57 3,61
1:100 2,30 2,44 3,54

OB dAfAy@SH jtey Odzed j MEdsdsr Oid datsS  fzsls o
Cqmdzslsk o L OodiddslsdPitspsllem tcj dsj dzd

lted 3w 1 CMistcO| asH jtey Odzd] MEdBdzT Odd ¢
ZO cozzlsOBd dzsas 28 €
P. sylvestris P. sibiricO P. pumil®
30 2,17 2,21 3,35
6 0 2,28 2,42 3,47
90 2, 35 2,49 3,51
120 2,55 2,68 3,67
150 244 256 3,54
180 2, 32 247 3,46
9 Otcd Odzls 1 € Mistcd 245 258 3,51

1T wedzj dats, ylsts MmMotsilsdetsh jdzdd 1950 sy
Mz d3ds" Od3ddetsS d pdztsls L w3BHB.d Y eztsdep ¢'ts {1
LCMsteOCydw OB &S dhasls HsMisdec O] siR0 st
kd dzR2ls B 5 6%. v o j dzd uj dzd | ¢ tc Ols dzts fifistafd o s ¥ ff ldztis
oj dzdud deds f tsdze3e 'detsE off iy pae@ bigf o Is § dz! dets 6 ts

{ftedHjdds MmMteHGY G g niz@ Bdhd Bshis d
HtsB Q9o dzV | 3@ s tcOfMmise stc O ds dizgdf diaj € dHdz® B tafO
(s OB dAHBO 4 .

U OB dzd5y@Dts K j oy Odedj] Mz MetBtSHAd = 0OMJ

¢ dzlz Is O d3q dzts o Iz Pini foltehipdzta s dofnd dss fylsd s B

dzd dz¢ d H tc d dzO

[ B j-0BO{ HBHJjtey Odedy Mzdzdyr Od3d dets€ d Mdztsls
dzd dze q 1t Cdmdztslslz, %
P. sylvestris P. sibiricO , P. pumil®
0,5 2,15 245 3,38
1 2,51 2,69 3,68
2 2,49 2,64 3,65
3 2,50 2,59 3,67
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v OB dAf6y®SH Jtoy Odzedj MEzdsdsr Mo tBHAZ = O d3c
G dzz Is O d&3( dzts © ZPini folkefrpdzta s dod dzssMisd ls o
Coif dzj S MstsB i OL 50 Oded W

I 6] d&gv HGHJ Y Odd] Mz Odsd dass d mdsis
Cif dzj C st Cdmdzsisz, %
d3d dz P. sylvestris P. sibiricO , P. pumil®
5 1, 37 2, 33 3,24
10 1, 84 2, 472 3,31
15 2,53 2, 68 3,66
20 2,01 2,17 3,11
25 1,54 2,05 2,98

17 we dzj dgs, G G5 d o3aukoasd ™ e aa® s otg O
e OS Yyt d da@ ¢ Md BOdz! dets§ L dzOyd dedd flz 33"
dzOB dz¥ HOj bW o HHejdded d t6J OCydd o Isj ud dzdj
ZOcte] d20dzd [ O j € s kY dAfj € dysstisis GElOdz8sp jOH&f{v 1 to
td OSydd Mt L dOydlsj d dz" &3 Mmdedy J dzdJd &3 Y
otej BY Ctdf dzj SMssBEOL 5o OdgdW M flsOo dzw j ke

vOSCddB SEOOKOEBSISORO &jIssHISO tsftej H
O &i3q dzts S dPimiptlsn. o

lticdetslstso dzj dzd j ta@Ddrjdsdattsetads® frplstdd@izHy O (
ChzlsORdidsts®R . 0, 05 ¢ (lksydOY d&Os jMEO)
f sBEls® o) tedzzs Szl o dBj Mls d dstsyB ! ezl 6 &
syYdh j dzdzts® Isi sH B s d & ] tejtedsiSh dod dats fls d
ks .

ltcdeoslssodzj dagdj 2% twOMmMlsoatste® dad dac d H to
[SBdzs 2,0 @ (lsydzOw dzOs sHC @ tc dzlf tze L
o iBj Misd dstsfmils: s 15019 &Mz, BwOMEd BisY 1 sk palg o t
i wOmMkotstdljdjd HE &jlsSd. tedssT e @dsjHdi
s dBdzts a3 d3d Mls g .

[Ctsdzs 1,0 ¢ (bt ydkow cidkz@f§ Bd) s
f s  dztsS sHisdzdzze Stz ) ftedlsj telsts?
d ftede®pay Bz o tsH' . | GldsiSds dzif ke i j &6 tiz
AntsdzsHddzt dgd S 2 ) o sSHW dgr eRlsih d@MyHYjhdgdRj dg t=gH
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o Isjjwrdzdu. RL 9 dzj uj dedylsuty sy o dz’Bldzeley"dg @
Bjtodzelzd CtsdzBlz WOSHG2 BEes WHEsed.

1 d&3dz f sdzlz yj dedets 6 s ¥ L o clfg tadidaa W Wiz fs figls o &
50 d3dz, #lkid Bdge dov, 25 % tcOflso stk KRdzdz®) @ Bis s ¢
cOfMlse e ® dad dzC FHsl § dzBd ez IzOdz@ j ® P w h j 2 ot
tSa dzOXY H j dzgd Vv o sfifdsHotes2te  HHES adigjHIs € .

] OtcOdzdzj dz! dzs o Bj todzz s € sz ® Iso i+ s o
CdMmdztslst & czkz ls O di3q dzts oSy tedfs y § @ iy jO 62D & ooldstdftg
{fisdud MS ¢ § fsdzz s detdAdds » O dotststls ftod Hdz
dzedy tlsdetsdls j dz dats o tsSH ' .

HBHJKYOddj Mk d3dy e ts B B.HSyestri pdlazd dzts ¢
ftetsyj difsjOE ] fipuj Isj O OBMtsds sdes Mkzotsj
tc Offy Yt g so & tste Bz dzj :

D.* @ .*50%100

Dy, @ * (100- W)’

GHPxT sflsqduj EEBsTls! dmMmdzj H Dyrdfelss] Uik B
f dztslsdasfnlsC d MdztsIs T G dzli [ dgd dgte ©ts A ;f @ o J ) (G
Cqddtslsr ¢ dziz ls\W-dpdsdzty detsy 0,dzdq; o ZOGd, %.

[dbesascedud MEd) 3 s GH Isf § e dizirf s g b o J «
sS4 tej H jdg jdaffiyls O dzj dz'7. © lkOBddY] 4.

v OB ZqP]j Besdsedyj MSd] & OOC sz dfiHEo g
S tej HJ dzj dAd e sHntizieziE" » O dBhidedlénd Mzs e fHyJd Is
ChlsOBddsos b S dmdsit

M=

Idu mri n | f| P %t f), Mmyes % S Sme | @&X E, %
P. sylvestrs 6 | 5 951257 2,4/0,100,04 0,1 4,0
P. sibirica 6 | 5| 95257 2,6/0,020, 1 0, 0| 1, 1
P. pumila 6 | 5| 95257 3,6/0,080,03 0,0 2,2

LMis Odzts 9 dzj dzts, uls:ts fI’]TSHJtGXOdZdehi péilents B s |
M mMkOpEs364% o  jtejMmMujlsy dO 6 dzzls Odzd dzts o L

it OL tcOB 5ls OdzdzO W Bj ssHd S O Ctsdzd yj Miso
Mo sB tSH dz" n O g dizt®C J sp@rEdSHIZD . l OdzdH Oy d(d s
mMdzj Hiz® h d o3 f OtcOd3] Is tc O dg:n ts H i tHz® dn) diizeliz 'dzz @ fds M |
My dydw dydesmis: .



94
) © 0o d dz.)dms@psd dz' detsfls' B lssHdSH ftetso jt
[z ORd datso A HG s l§T .3 Md c e d dzd
) fMSH] o ds(Q dRl deso B2 %S § NdeHIE s H des 2 € s dzy
120. [ftejHjdzjded j tf sclists tsozeffgdsw B Hsdewj € Oy
(OB dBL.YyO 4.

U OB AABYPJ L Zdz! IsOIsT 1 teOo d dz' cdists fifdstdte jSHsideid ik
ORd dzts ¢ d fydzts Is
_ 4 5HJ tey Odzd CCMmy jtod d3j dzls Odz! dats dzC
BqthHJchzIzlsOdz)cfdztsats b B Mt dzs Is l ety dzls
BsHj dz dets? o jdzdud dz0 o sffls Odzts o
1 16,00 15,95 99,37
2 16,00 16,10 100,63
3 16,00 15,88 99,25
fte j H dz] 99,75
1 20,00 20,23 10115
2 20,00 20,69 103,45
3 20,00 19,84 9920
ftcj H dzj 10127
1 24,00 23,96 99,83
2 24,00 24,38 101,68
3 24,00 24,05 100,20
fMtcj H dz] 100,57
dtejHAzd?2 ftotsyjdzls o sMmflsO 10053
vioj Hdzd 2 oy  dzls § O ff KO dats &) bzgf dzddyj Is ts H
100, 27%, Ut dZOStSHdlMw o -1650%ts ] dzH &z j 3"

) 0o ddz desfls! BjlssHdSd fse jtw dd ot
M HJ te) Oded ® dizdidetsos M e&k®E)IsdIsj dz! desds M 6!
¢z Is O3 dats o sPL  CtefArpgasjsls © 80, 100, 120 %
(s OB &ZPY O 4 .

OB dA4OUP] L Edz sOIsT &1 Is sHdzbifs GidsfBdemas R3S

stsHjteyd ssdzdydfi [MdHOJ (¢ 1 sdzEyd d IJhde ¢ Q@
Gz IsO 3| HEsB QotRzj| SCtsdzdyd ff S dzd yJ f
CdMmztsls| cdzzlsOd3d| ¢ dzEIsOd3d| 6 &z Is O d3d| OB M| tsls,d4
QzdCotslsj ¢ dfmdAsdg? | ¢ d dAsdss | € d MdAsdEe | KBS c| %
245,00 100,00 345,00 346,24 +1,24 0,36
245,00 100,00 345,00 342,85 -2,15 0,62
245,00 100,00 345,00 349,25 +4,25 1,23
245,00 150,00 395,00 388,35 -6,65 1,68
245,00 150,00 395,00 397,98 +2,98 0,75
245,00 150,00 395,00 400,75 +4,25 1,08
245,00 200,00 445,00 448,20 +3,20 0,72
245,00 200,00 445,00 443,67 -1,33 0,30
245,00 200,00 445,00 447,86 +2,86 0,64
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[ sdzsd Isj dz' dzOW shdeCO M HtsBOO C O]
sh defffd] ClstetsW slstsdzj Isted Y J(H3.8Gs ¢ 5 ytstptc jno §f dzj &
B BlsmMkzlsMlsoadd MdMmilsj B3OIdyj M2 thde¢(d.
4 n SH Jd RML " Is Odzd | mMrtsHd BB MIsd f tctso SH
dmf sdz! L Y Pzt jotgW BSiIsT4Y BSteON 18Hdzdd3 d Isj o3
dzO tsH dzts dP. yvest@ollenp 6 § tso s Oedagffy®ov = (s
v OB dzd1QQ@ j4.2dz' IsOIsr BftejHJjdzj dzadWw fn B

CdzdyjMmiso j dedesc s St Hj oA aptyestrphjlendzds’ O
dtsH jtey Odedj Mmkzd3ds Odzd dzets € d M dz

RMYT O P. sylvestrpollen 2,43%
BSH N L 0 o { SaENd S jfjdfjf
Od3d dats €. d| ¢ drts dz fls OdzH Ot
% slIsC dztsdzy ¢ CCfl uvOB
1 jteoar 2 Hijdz2 dMyr sOdedw

1 2,46
2 2,51
3 2,48

4 2,44 0,0824 3,38 0,30 | 2,57
5 2,39
6 2,53
fMtcj H dg 2,44

l ststets?2 HJjdz dMmyr IsOdzed W

1 2,47
2 2,42
3 2,31

4 2,52 0,1006 4,14 0,49 | 2,57
5 2,55
6 2,32
fMtcj H dz 2,43

r Odzy jJ Gf ) y gz@ry tiztf O ls 5 tc dzlzl¥ ts 4= tdstHEd  dfjftsidndso’
Ho zn dzOB OO ldstsi telzfs'dP . sylwest@poiepe " j Misd f tso st

&ZO fdsBBSBOD WA (¢ s Ascods)” . fiteli v Is O 9ldzj dez

sOBdAfIQ@ jLEZdz IsOIT BftejHjdzj dzgdWw fnat
Stsdzd ud Mise j dedets e 5 O plats £ dfifrsiisfearipe|ends d3”

UBHjty Odedj MEzdidsr O] detsC d fdz

P. sylvestripollen 2,45%
RMY " Isd HBHj Y C [sdesdlsj S®dlitg
.| omg dasS o) B OBH O To o o ot B ISt ¥ H

o BSt ®E&RY s wis dgj

0 40 ¢cfl vosB

[ OBtstcOlststedw 1
| 1 ] 2,46 | 0,0725 | 2,93 | 0,68 | 2,57
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2,51
2,55
2,36
2,42
2,53
Mtcj H dz 2,47

OB IWIN

[ OBtcOlststedw 2

2,39
2,44
2,52
2,51 0,0534 2,17 0,46 | 2,57
2,48
2,47
Mtcj H dz 2,46

OO WIN|F

d4ntBBHJBsMIS! B IssHd C41P0dzf C Iy ptcfd B G
L dzOyj dzdwv stedlsjtedw wls 8 HjdelsO dzj ftojorh

g J ydw d wdptg fylsfw  ydzsfls! &jlssHdscd st
LAY J € Is BB olzts 6 sy Jddedeylestripollent tsdzlz y j dzdets e s ff S
Csdzduyd Mlseo jJ dzdetse s B tej HJ dzj ded W Mo SB tSH dz
ChzEls OB dzso 2 CdMmdzslsz d MisOdzH Otcls detica]th
4.3).

[ ddzj 2 datdfiflsdz) 2 dats s B ssHdSd St H]
Ctodzy zlste s dzts o € B O 8 AR S|Is

U OB d4[19Q Oo dfd BsMls! sflsdyj MS B2 § dslsdzts
ChblsOdid datso 52 §dmdsls:

HBHthxOSBdZuJ dzls te ( _ y=b*x+a
¢ Ao | SEREOBIS LI ek g
CdMmdztsis s S ttej dzv y{ b a
Gstchder, 9bBBYI
tcOfls o tstg

25 0,75 0,079

50 15 0,162

75 2,25 0,241

100 3.0 0.305 0,9% 0,0% | 0,009

125 3,75 0,348

150 4.5 0,445

LIMisOdztse dzj dzO L Qo dmd dztsmls ¢ sflsduy ME s
tclzls (de@ Mk &ts.C AtV d]fifr 0 O Isfqpw  k tc 6Ro dzl 029 § 6
Cel WWdygppdyydd BmisOGoadd 0, 99
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stsdzyj dzsteOydw ¢ dzzls ORd dzso ts52

{ Mz dBsE @Y dS L Oosdmdissmisd s§lsdyjf
Ctodzyj s O O dzgs o 52 € g Mczslse

vO0Cdd3 BEKOL 53, ftod HdztsY § dzdz” 2 my j !
sftcjH igigddddo sBtsSHAzr = Odff dasRgyfgalassE . 9 si bi r
P. puntsic@se jlIsMlsolzjls o ®tf ® O G ogPdzddiz! dzfs |

ftej ydL dsdedetsisd, dzif fizj Qdetshisdesmisd d
4241 OLtcOBBISC O o) stsH R dddlsts f ¥ ¢zO 9 Riutjaflents o
o Hjtedmudlsd dzO tkzlsd dz

r dzv  Ctsdzd yJ mlso j dzdets?2 tsyj dzgC d MtsH j oy Oc
B dz tfkh jseodzj dz §sHBE Edsed?2 fte,
tcOL OB BISC O 35 drdby B Ildo JdRddfevs & ftdafj Hfg ddjls d
My j SfislePelsso sE 5 L o @jsyvestagP. fsidbiy’'i 0O,
Csdizf dzj Sy M 2% tOMmlsotstotsdyz Odzs dzd ded v R dzts
dzO B dzt H O dzfwdzd3f tc dy lsdsl Omstsise j IsMmis e 2 j Istc zds@[Cdafx
(ted MkzesS 4.

=

0.6
z
o 05
¢ 0.4 el tkb
& P.sylvestri
03 .Sylvestris
=02 P.sibirica
sl P.pumila
g 01 p
= 0
—s 390 440 490

[ dzd dzO@ o s dzdz , dzc

t dmMz4bsE8 Y j CIstc ff sc dztsh | AW fud tc IsiddmldxfedizO ddi o
f " dz'! PysylvestrisP. si biricO, P. pumi
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| tjLbkd O] f SHB @ (JEipme oogf R 1 1< tdnjl
Missilsdash j dzd JC M) i Geetgidalg) ded ¢ CHisite PEQ d dtg O fn
Odzt BqdzdwWw ~ dzZBtedH O, dzgj BSBrtSHIJABSEE HBZVW ¢
M ettt OMse SO Qdzsodedjddefj vdzdn d2tcakffHE) S )t
Jod (SBEIBEEOR SISO | dZs0 dhnfsd L o (
teOL dzts?2 & 5 dzyy figstec@eupf{ tefis » @ fzdzd J( 1608 drEgfudelz Is

U OB dA4[181Ca SH j .o Odzd ] Mkzdzdzr W dzOo tsdzts Puitso
pollene L QoadMmddisMmisd s Isdf O 1+ CMls

stdzyj dzglstcOydqw | atsHjtoy Oded] W dzOotsdesdHTtso
i dels 0, (%)
P. sylvestris P. sibiricO P. pumil®
10 0,15 0,28 0,22
20 0,32 0,37 0,41
30 0,45 0,48 0,52
40 0,47 0,59 0,64
50 0,61 0,74 0,89
60 0,83 0,88 1,01
70 0,72 0,89 0,97
80 0,62 0,78 0,85
90 0,68 0,79 0,81
95 0,25 0,54 0,67
9 8HO 0,32 0,61 0,65

1 ©Ode tsdz h d2 9" nBBH W dzO0o sdzsd H 59 ) i
ZzOB dz¥ HOj Isfqw Hftod dMmf sdz' L ts-ez® @z § s blpl) §f thels © C

] SH B tc Odzr Emdztse dw or AatsHO Mk did3r W
fmr g4 j: 1 CMistcclg.dzls (IsOB dzd y O

U OB dA{M-B sH § 6) Oded § thdztsigfizt sav daOoff j e JRAMY] IS §
pollen. O dMd BsMisd ©ls Mesldsh j ddy M

m?]i?ljdz?l%f( MoHjtey Odzedj W zOotsdesdH O ©
P. sylvestris P. sibiricO P. pumil®
1:50 0,47 0,62 0,78
1:75 0,55 0,78 0,84
1:100 0,79 0,85 0,98
1:150 0,67 0,71 0,79

lrwodzj dets, yYlsts Mmtstslsdesh jdzdj 1: 100 Mt
mMzdsdzr W dzOssdesdHtse L twOMmMlsdlsj dz' desegts M
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[ dzw s ted HJ dzd ded W sflsd B3Odz' dztsG s o tcJ
1 CMlstcOedteso Odzd o Isjyjo@iIy Loy t8PH Jj &0Odzc
1 CMMsteOC ydd, H dzw Yyd et Mmr e j 1 CMistcOG ¢
1 CMteOCydd drLeodzj yjdzedy Wdodz' stetso Odzdl d =«
COyd mMlseaj 1+ CMsOGj dzZlsO® B" dz dMf sdz' L 59 O
mMeslsdzsh j 2§ NisfgO6 4 flzs O zh) O 4. 1
v OB dA4[1G-& SH J toy Odzd § thdzesigfigt s daOoff j o Myd Is

LOo dMmMddBsisd s daPjidgllerd + C MlsteOS
l e d3w 1 ¢ HSH Jjtoy Odzdj MEdBEr W dzOo tsdetsd H s
B da P. sylvestris P. sibiricO P. pumil®
30 0,17 0,75 0,83
60 0, 83 0,88 0,95
90 0, 81 0,90 0,94
120 0, 80 0,85 0,92
1 0detsdz " A BHBEBE sdetsdHise dzOB dz¢ H O dzd
sdud dzdd .pOdztBdegzR 5§ § k2o j dzd ud dzdd ot o3 dac
C ko jdzduyjddr MmMEzdzdzr W dzOestsdzsdH SO .
[ftejHjdjds McHjkyOddj Mkzdkd % zOs td

HisB Qo dzvv | (3tsG s

tcOMlso stc® Odz¥ dzd dad W

Ctdsf dzj S MstsB tcOL BBAMEBHPYS). (s OB dzd Yy O

U OB dA{1§-@ 5H j oy Odzd j

nkz g3

W dzO o 15 dzts Piits 9

v OB dA[1-@ 5H j oy Odzd §
LOodmdd@3smisd tslss

polleno

nkz 3d3’

% ZOo 5 dzts Pt o
¢ sdzyj dzls tc O

S tsdzy J dals tc QY gZdBgBBO W dzOostsdzsdHtses o ] tg
P. sylvestris P. sibiricO P. pumil®
1 0,80 0,88 0,95
2 0,83 0,91 0,98
3 0,82 0,87 0,96
4 0,76 0,81 0,87
5 0,79 0,84 0,91

n dzts t ¢

9

pollene L QoadMmd dBtsmisds; tsls B j &3O A
O[AIBCIJQ,J ubBBEO ¥ k0o sdsdHte o i Muj
P. sylvestris P. sibiricO P. pumil®
1 0,81 0,85 0,94
2 0,84 0,89 0,97
3 0,83 0,88 0,95
4 0,85 0,87 0,91
5 0,83 0,88 0,95

)
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[ftejHjdzjssls dz@uds des?2 Ctsdzyj dzglsteOydj 2
tcOfisMdOktc SBI j BB 2 d&d.

U OB dAf18§-& SH J te Odzdj Mkzd3dzr W dzOo 5dzts Pmise 9
pollene L OadMmddtsmisd Is otcj dzj dzd € tsd3ff

o toj d3gw dZzBBO W ZzOstsdesdHtse o
Ctodisf dzj S MtstsB ZzO0 tklsddzs, %
dz3d dz P. sylvestris P. sibiricO P. pumil®
20 0, 36 0, 45 0, 61
30 0, 58 0, 61 0, 89
40 0O, 76 0, 87 0, 92
50 0, 81 0, 92 1,00
60 0, 79 0, 88 0, 97
70 0, 75 0, 81 0, 88
90 0, 15 0, 24 0, 51

[TdBO® @] o] " CG®Rfd CHEGBLOL 8

v0Cddz BBEKOL 53, tcOL tcOBBISOdZO d&J stsH
Mzdizdsr W dzOotsdesdHtso o Piffpolled MyjIlsd dzO tkisc

[iBH]S O.
lticdetslssodzj dzdj ©OMsoste® MiOdH OclsdzgsE 5 ¢

[SBdts 0,05 ¢ (bbydoOw dz0s jMCO) s t
1001 05 Ou HEts f tsfilssWw dzdas 2 i33@©dglny , ¢ f dzeidg " O
25 dBdz, 4Eds Az d tls @ Is&6 %9 s W2OdztsI o OO dzj
COMmlse Stej dzad v § to ffilsls Oritsiltistd Y o5 517 fzPtg I8 ©B 9 6 %
fjtcj B N{dto@mis o ddr Ishf daQu tots S G H detsflsd tcOMml
1 Bz ttOmMkotted ¢ wifo talgjldadde® {SEIEENO
sBOoddd SOfdz (50 &Cd) EShMemds2 ¢di
ZstcedHO tOMlso WisOs 2dp It dH EplftHtc Is 5 d3 596 %
tcOfMmlsoatste 1 w] tklsddzO) .

{¢Bdzs 1,0 ¢ (fjsied E2dapy je iy HiPY alasas' M
difdts B Nls®  dzts S sHisdedzzse CtsdzBlZ M ftodlis |
50 dsdz dv 169 dgie diyf dtcls © 6 0 % lsf o8t todie" bfip LOO
sctejh dsfis: v RNO, 01 v 65 & ©OtsQ lssdzdea] M)sE det
SHWdzZ d3 t5n O H fdmp] B Wiz @tc pas@ v dzd2 yg O
sdkzBk f MGHj oy o df tsEBdDsdateR s j B jsk Ols &
sovdstzO MMk ¢ tsdzg tco AR YOy detslstsdz 6 0 %.
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SlsWddz Stdigp e O BBOy dz" 2 Wddz ste, BIlsBOT
(tcOMmMlsotste ¢ dMfr lskzj Bsets tOMsatscO) . 1
f szl d3j tocdzzs CsdzBEZ o 3 Misddissmis: ¢ 25 ¢
nZstcedHO WOMdsSo B@ORdE (50 o< dz) ¢ MmEMmc
HiSOoH WSIB | j B3 tcOMiso stc® MY Jolstsd3 F bs(oc Difitsls odig te
dgdmtfr skzj disse t§ fds@fnusjoifSte@) . dztsIls detsls+  tc®@Mmlis o
Bgdze. d2O MYy JjClstcsWislstsdzj Istc] ff tolf tsezlizd dafp 2 o &
10 dizdz. 1 € OyJj Mmise j tcOlinyste GfiplOo this,O o figay figds| ty w
tcOMmlso stc® ¢ dgmfrlskzj icets wOMlse 56O, ¢ (
tcOL O jHjdedzts?, ftsd3gd M jdedzr 2 o 3 tedzlze € tsdzs
Mf qtelstsds 96 % HEts d3j IsC d.

1 OtcOddds) dof B g el yj MC 2z  dzslsdesmls! 6O
[ dzv fcdetslstsodzj dedwv tcOMlsea stc® MicOo dzj dad v
fsizPrls Bz tcOMiso stc O ¢ dzwysLIOW s  dzG,0  HIFS gD
CdMmazslsr OB NS E@jECHtsINY JtolstsdgIs96 %, f J

HBBHJ Yy Odzdy Mz 33’ WdzOes sdzsdHtse o- f
mMzatsdz Mr te! J o { tots g slzlsioste dglandej 0 ¥ yd i dzw

= P3*Vi*V, * b, *100%100
D, * a* b, *V,*V, * (100- W)

CHRTI s Isdyd MC OV § dzslsdztsmils! t©OMIs DIstc O
sflsdy MSOvw  dzslsdetsls! Tzl HE OO FiHzB00 § M|
4] twhklsddzdDrBic d3 bOdzd ¢ o tsisT tcOMmlso stc® ¢
tcOL o jHjddyi Bl jdiz)Qdzdlks o sls' tOMlsea stc® ¢
oLWIss?2 HMW tOLed pHE j ddadnd tdgde) OV diz) ;
sBi jJd&3 tcOMmisteiskcd® Ggizlspi Y& ttOMmisos stc® ¢
tcOMmisoa cstc® ({ikBO jdgiztcOMBo stc® 1 dhmfr s j di3ts
o dzOY dets s+ Mr g w, %,

[ibtesdzsedyj MS dJ nOtcOCIsj tod fls s ts
sftcjHjdzj dgdwVw o HIP®o dzj dzr o IsOB dzd y 4
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OB d419T jstesdscdujMSd] -OwOCIl]tdml
Ctsdduj Miso j dedzsc s SE@g B detizg das » & Iz Rkt j )y

Pini pollen
n f P, % t(f), | mye % S Scme | @X E, %
6 5 95| 2,5 0,8 0,®@B| 02®4 0,50/ 2,0
6 5 95 2,5 0, 9 0,02 0,01, 0, 0] 3,1
6 95

5 2,5 1,0 0, 03 0,01 0, 0| 3,0
sOCdd GBELOL §d MipEsh ) GaRd &zt th® & saf oz 1
Mehdsos?2 5 d yi, GO RSO0 ddzs 0, 8 3

{ OL OBl OdzdzO" BjlssHISCO SCtsddyj Mlse
W 0o & dzBd Hit®o o). | OkdHOYd® fso SH
f Otc O d3 tflstdapdgf dz!' dats i df s dzdztf igls yd dzd dzj 2 dzts fyls

) ©0o d dz! JomsGpsd dz' dzts M ls s €3j kst Hzd S dzOY B H j «
o [tozlsddeh j dz2 dz" | M3 M Cotzpdtftz@ud Biofna
tlzlsd dzOd R 8H &s2 S tsdzyj desteOydd 80, 100,
stefBo sttcatihls e Oy Hs2 ¢ tsddwp R0 wd d

OB d420Q jLEd SO 0o dd desfyilsd S tsdzd 1
N dgds’ W z0o sdesdH 59

i WEH ey Odd ] o CCiyjteddy dals Ocdz! dats  dzQ
St HJ G H | dzs? b B Msdzt Is o l otsy g dzls
9 J dzd yddzO| o sMmmls Odzs o
1 8,0 8,15 101,88
2 8,0 8,05 100,63
3 8,0 7,88 98,50
ftcj H dz 100,37
1 10,0 10,12 101,20
2 10,0 10,25 102,50
3 10,0 9,95 99,50
ftcj H dzl 101,07
1 12,0 11,64 97,00
2 12,0 11,98 99,83
3 12,0 12,15 101,25
ftcj H dz 99,36
dtojHdd?2 ftsyj dzls o sMflsO 100,27

dtcjHdzd?2 ftotsyjdzls oBMMisOdetse dzj dzgdw 1 to
100, 27%, vyt &B&3%5 dzd k& i)Wz’ & -14510 Yo § d&zO~ 95,
1 tOo d dz' dztsfyls BjIssHdSCd ftetso jtowdzd L
MH j oy OdzgdwY MEzdizdsr W zOeotsdzsdHise o tOfMmis(
tcllsdzO tcOMyjIs© 80, 100, 1 RIOBUzdREY fitsH j t6°
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s OB dA2Q@ JLEZdz SO Yfrlstse M HBBOOC

HtSH Jtoey @ stdzd yd f équoJ. ltsdzlzuj_g {"detO
W &zOo sdzts| HEsB Op dzj| - SEIWd | ¢ Bddud &5 ls d
? W dzOo s dzty W dzOo sdzty OB M. |
Oz Cotsls| tolzls q dig® ( 56 ) (8 ¢) b
415,00 80,00 495,00 496,25 +1,25 | 0,25
415,00 80,00 495,00 494,35 -0,65 0,13
415,00 80,00 495,00 492,95 -2,05 0,41
415,00 100,00 515,00 515,54 +0,54 | 0,10
415,00 100,00 515,00 511,18 -3,82 0,74
415,00 100,00 515,00 514,89 0,11 0,02
415,00 120,00 535,00 536,41 +1,41 | 0,26
415,00 120,00 535,00 532,86 2,14 0,40
415,00 120,00 535,00 537,56 +2,56 | 0,48

[Sdzsmdls] dz' &zOY ©h dBCO f HEB O8 & O3
shdeBEj Hdzj €5 @B Bz dz' Udds OMmo g H j Isj dz' flse Iz,
MdMmisj BBOIsdud MEs2 shdeCd.

Vtod ydL d sezig s @ydedsiH f d3smisd  § tetseo tsH d dzd
M sd L BY QaE jctsY clshar) oW 1 €Hddds d Isj ds
2O GH A&t dPsgesipalany 6 § so sisjcddsdgisli@lsT s &
MisHdBsMisd djlstHdSEY ) sididipydsse | td8 e ts d;
fejHMsOodzjdz .o lOBd&dYJ 4. 22

v OB dzd yQ@ ja.222 IsOIsT fftejHjdzj dzgdWw M- tSH
Ctsdzd yj Mise j dzdats ¢ st tfla® jp Hs dateadswiripdijdn dz o3’

d4BBH oy Odzdj MEddzr W dz®.syleditipdllensd 83%o
H4BHJjtYy [ ulsOdzn OYf [ Isdetsmd Is § stcdlsj tod
RMYr Iso| W d&zOo tsdzts| 5IsC dztsdzj| MisOdzH Ote wls! 8 Hj dz
% SIsC dztsdzj ¢ ¢ ¢ f s OB
1 jtco" 2 HJ dz dmfr sOdedw
1 0,85
2 0,83
3 0,82
4 0,83 0,01472 1,75 1,66 2,57
5 0,84
6 0,86
fQte j H dz 0,84
lIststets?2 Hjdz2 dMmfr sOded W
1 0,87
2 0,85
3 0,86 0,0237 2,82 1,03 2,57
4 0,83
5 0,81
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6 0,82
fMtcj H dz 0,84
4o tSHJd®B@sMIS!

B ssHIS ¢ sdzd ud Mbgd § dac
WdzOo sdesd His9 dgj . tcjCo¢ ffQjjtdsd ddj,dBs6O dz! dzts j 1
dls! 6 HjdzlsO dzj ftcjorhOjls IsOBdzdydzr J H Odac

[ Odzj Jsf toj H j dzv dzd BBj Y dzOB stc Ols tu3g dgltseH €
Ctsdzd yj Mise j dzdzats ciplz digllf tc j ¥H gz O AN Gifststzes s H d dzd
Ho @zOB tstc O lsla®tc diffn] C Istcts W tsI4s@Y Iste OFdf)d € 55 Mls c
f 5o lstste (BOmBlardR).0 4. 2

UOBAA2RQ jLbEd sOIsT w©ftejHjdjddy M- sH
C ts dzq W fn oo jtelpmts dgli Bz W dzOo sdzsd H 5 0

dtsH JteoOodglz dzdzr W dzO o ts dBtssylvestrgpollen0,&3%6 tc G
Rhirke HEHJBAG s ogm oy 4 595Md s 5&%:;&
) Wdzoatsdztsislsgdztsdzj MisOdzH Ote
% SlsCdzsdzi ¢ CCfif vOB
OBBtcOIsstcdw 1
1 0,84
2 0,86
3 0,85
4 0,81 0,0175 2,09 1,40 | 2,57
5 0,83
6 0,83
Mtcj H dz 0,84
[ OBstOlsstedw 2
1 0,82
2 0,85
3 0,85
4 0,83 0,01211 1,45 2,02 | 2,57
5 0,83
6 0,84
fMtcj H dz 0,84

d4ntSHJ BBEMIS!

W dzOo sdzsd H 59
glils! 8 Hj dzls O digls Ofstalgdoy dar Q¢

g 4 udw d wdptg ylelv.d ydzs fls
vAMmf J Clstetso

6 0 %

BEEgrud Hto j ddesc
dzj 2% to jCoCr i Qstasf d ,dls O oftds jj to di

L dzOy§ dzd v .

Cdzd yd Mlso j dedesec s tsff toj H j dzj ded W

ks d dzO

(t9d Mz dzts €

4.5

BjlsHdSd it
Md d Jo iz dele Wi dzdzts & tiz
fridAzctiscl dz WcfdzC

st toj +



105
[ ddzj 2 detdfipisdzj. 2 detsfls!  Bj ssHISd St HJ
Csdzy | delste Oy B O s Uy &0
OB d4[240 |1 O dMd BsMis! Gilkduj MSs2 § dslsc

Gl ls d dzO
s sdayJ dzls
H . o l i *
UBHIBAQ ppsqago, |[$TBTW iy qy y=b*x+a
izl d dzO f dzts s dat .
dats to B (| {6 b2 (9 D Ctetcj dzY
ldL s v
tOfmiso ts b a
20 1,36 0,223
40 2,59 0,344
60 3,56 0,507
o =e 0625 0,993 0,15 | 0,027
100 6,00 0,814
120 7,21 0,911

LMIisOdztso dzj dzO L O dmd dz3tsmls sfisdyj M<
tclzlsddoOd mMizddpsS | teOWd¢ sfdmr o O 625 ROIRE tc O¢
Co1 WWdygptlbdzy ydd mMomis©eaddz 0, 993

°

- 1
0.9 &

2

5 08 Py

o 0.7

£0.6 ®

Zo0s .
= 0.4
203 A
= 0.2 /
o1
0/ T T T T T T T 1
0 1 2 3 4 5 6 7 8
stdyj oYY teklsddO, &S

it dMzddsftc@®@V ¢ L OoadmddisMmisd tsflsdy MmE 2
g4 toklsddzO

s O0Cdds sBtcOL ts5d3, f .o Hdztsy J dzdz" 2 Y j
st tcj HJ gk dgdg™ W dzO o Pidktpdlandpssds o j sMiso zj s
o O0dzdH Pu@d odz desmisd, o ydL dsdzdzsimisd, M

1 sCOLOIjdzd HsBteE Oy Mise j dedes

LMisOdzts o dzj dzd J ftedL dzOC 59 HsSBtetsS Oy,

cOMisdlsj dz' desets " to! dzH Qb ldsoBL~AswHAddo3tsd  HSARY dzldryds
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MOBseEts Mrt! v, &OC]ds {fEl)@OxPls @6t
dn SOyjfmkets, 1WWjCkdodasimi: d BjLBY
f5COLOIjdzd, ftddjdvjdB j HE" flsOdH Otsls
M emEEOndBmisozs h j 2 dstedkols ids? HEC k)
{JtdHidzgdzdj . JoazOxydetsiilis'd Mm" o/ v L]l
or Mzh Jo Oz v, (kO sRIs" | OdZO&JL O §tej H Ml
v OB dzd YyiI& j4L. 2d3' IsOlsr s toj H J dzjPiEgpdilens dzO Y oz

l dH [ Mt MBBtC | SH M ] dizOy dzts M
2019 7,05:0,51
1 02C0d, Stjflsddt 2020 7,15:0,44
2019 6,95:0,32

P. sibiric® sOBOdMEd?2 ©0O2 S
1 02C0dz, ¢ tej fMlsdat 2020 7,06:0,54

Rotdze  dzf)C d2 to2{ 201° 7,11+0,67
1l ztceOMmr 3 0kzK s 2020 7.18:0,51

) tso j H ] dedzsy Oz BS OL Odzd, Hils polled dzO
Mmoo dkzO® &jdjj 8 %.

[ftejHjdjddj Ld sBhj2, L tdfils Hi
Thstdflsto SHEBEEH A2 S dMmdslsr . gL ifdhkse
SftejHjdddY Lsd J fctes]dnR d o ¢oq syd

U OB dA4f2§i04 SH j t6) Odzd j L s dPini pdller] to d d3j fJ 2

P. pumi

1 5COL Olsj P.sylvestriss P. si kP. pu vmlsOdzatse dzj da(
) sd&zO@ BN | 268017 | 3,14:0,25 | 3,18:0,26 1 J BBz J
] 8dzO, dzj te( . .
o led; Hc| %8001 | 032003 | 042002 14 BtSdjj
y Ofnlsd y,
ftetsotsHwh g 105011 | 0,310,022 | 0,32t0,04 14 BB®%jj
mdts 2 &d
{66 Oded uJ . o
. 0,12+0,01 0,09+0,01 | 0,16t0,02 B 5dz
f tod &g !, L I
[ d dzj tc ©dz! . .
. 0,05+0,01 0,05+0,01 | 0,04+0,01 B 5dz
f tod &g L s

[JtejH]dzj dgr fsCOL Olsj dzd H 5 PiB spoleny j fls
o dzOY detsfis: dzj Btsdzjidd] BOUW] JL @d2006; sSA KOO dzj
~nzstcd Mistso sHBBtesH dzs2 § d ffdag IME @) -tfoug ] dijjtshioiz]]
2%;d3q dzj 6 O dz! dzSRdzjf tedugimid 1 %; wOMmisdy, daj
2dzd3dzy Btsdzi 4 2 %.
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LiMsOdzso dzj dzdj] MtesC tso ¢ SH datsf
[ dzw sfftcj HJ dzj ded W MtesC 59 G 5 H tatizig s dzts

FC Y 6 de@emMs Y C s®Oged L Odzsy j dzgr 2O =~ teOdzj
fted ¢ tsd3dzOls dzts?2 Isj BB j cOIskztc] . 1 sCOL Olsj
1 €My j tod dzgj dzls O, O LOLjd yjtejlL COYHT §
EmlsOdzso dzj dzdzr &3 o 1 tetsj %lsyjj dadat .7 \H@ dasidn B d
MictsC o bl datfycd dztsy J dzd j 2)
431 OL tc O B ldsC@sts Rz y ks G Wz IstsifdztsleO] Mtshdatse 52

O dZz0dzdL dzdlsj tcOlsztcda I8 H DO & fif) tsf) @6 ©Oldz
fteddzd dzv e ls o dOIdodesds oadH], Md3zd " do Ow f
BszsCtsdB) , L O Otedlo@E sy od dgitHlg fifwy OH @ dzdz"
Mfdclstser 7 pEMEzsy &2.dfy @& g dSj 1675 M
fted HMIsOo dzjORQiZ] ds sk d, 1] dftidklz C dIsO2 ME s s
COC oRBDADCIE i3 s dzj dzls dz' rls QfSte jffts@d @itHHely gizH M s o
HsBOQodzjdzd j o5 { S MistcOCIstse tcOMmls juddp2zj s d
mMeshMdatseo 52 fr dz2 y L0 CY tdrpftadd jHdiy I ol wH dzv d I jel9 @, !
ftejfwismbsolke " jj ftesyjmMmOd MisOtej dzdd d ¢

[dzd Wodzwe Isfpw dzOdBBdzj j] EZHBBdas?2 d f to
Wstedss?2, O kOCY,] fwLotsdwels dMfsd Lo Ols
ZOZd Br dzd ©OL ttOBSIsOdzr MsMlsOe d MY smt
frd yr dzO0 f tedPdzylestrisy rOiz'if@sSn § H j WO IsQp L4
f sz yj dedz" nfts@O@f &kitsClstc j Btso OdzgiWw @3, 42AL OOCE
cuOBdzjyIa¢ K& Viet A [

I L Oo dsg[d dstdsi) Is j ~ desdzigs U8 dzd St B BB
dL ctslstse dzj dzd W Is OB dzjHlsotsx i faigtiyj ddzve Iff fighyy di e
ey Mnsd Odgd Jf.ted d3 dzj dzd § d3 o dzO > deafs B7]. ff gizl§ 5 i Iz
ftowdBse s o Mihse Odad W , 9 tlsdzdydj ls H
stczH 5L Olstc Ols dz' d3, sO¢ C0O¢C fsLotsdvwjls o
sjodsdsecdyuyj MSdn ] te&ddkdzl OosddoSEs  og
IsOB dzj Isd tcBY figH O s dzyy dzO 5B d&zOH Ols dzZOB s to ts
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Isj mndzsdzse d yd MS d As OX Qg © QldsjL telFfsiy lsizfs¢ ,0 9 j H J dzd
odJhjiMmlse HAzv Ctotej CSIsdesaCd f OtcOd3j Istetso
t OLtcOBBISCO MM O d MmO
1 0 fsiddcol I8Oddd dL 2y der Isj n detsdztsc d U g
mMemdtes?2 §r d yr, bOCdj ¢0¢ Mriflkzyj mis!
slsC MO, RMMdzy Hso OdzdWw fteseo sHddzd Mtse dzC
cualsjfjdz M flzyj misd 16, szt isCagete f{Onedexfio
dzOo j ififtdn s O b Pz t pFL 2dz' IsOIsT ftetso § HJ dzdzts

ftcJ HMMIsOo dzj dz'27. 9 IsOBdZdyj 4.
v OB dzd2y/© HUj. mn dzsdzse dyd M dy ~rOLOCIsjttdm

] 8¢ O[Ok | d —1eBle JOBE kg
u' fEyjm: , &/ 5,1 4,9 45 4,83
Vetsdz jMisjMmilse j dzdzsa| 28 31 30 29,67
sEi WWdydjdads ftcjfl 1458 16,66 12,53 14,59

1 GCOLOjd&@ M fkyjmlsd mMomdsse 528 'fdz dz
St HuJgjdza HJOR]j Iste Blse j teMiptftzlz 0 P dzdgdzj (A
dzj BGlsdzdyos simw s MtejHdzj ¢t L dzOyj dzdW B¢
o odH] MejHdzj ¢t L dzOyj ded v .

{ftwinjdjddj mMrfzyijmbsd s kcdkz jMmisj
YittiL HJOdB] BB thdo (EWMEdess Odedj S tsdkzmo
s BEBOEd. tjLbd kOkr dLdjtjdd?2 L
ModHjlsjd Moaksls 8 Astesh j2 M fkyjmlsd f
ftojHMIsOo dzj dzdzts?2 ©® [Aw. 1.4.2.0016.1585 ¢
tcOL dzd y 4 dzOmr" § dz" n sBi j d3tso His i s
CsLwwdydj dals ftoj Mmizj BsMmisd L dg&fpdaad 52 ¢
ModHjlsjd Moakjl 5 o' MEC B2 i Mikj dsl

]l sdzz yg dedz’ § HOdzdz" § Mo dHj Is§ df'Lmldhptdnydiss:
fr dz’ dgtsopts f totsd d3p sy dzssets o] Miftse Oded v .

[zt dzlz yh s gzf zs dzts ¢ d ud fg ¢ dnds ifiydOte 22BBep dzg s
90 jHjdjHEs " dj oM s c O j dgddz 1§ t5H joSfil
BgCtetsyj dzdzs dztsL © Cted s Odzdzd yj MSC OW, CtcOR «
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RO s dzdzdtts@ Lditg 25 dzdls j @5 2 g% fgw OdaAsd W ted € ydts
ttOL toj M j dedz" § ¢ BIHdyddmS sz f teddid dzd d
&j COtefmlso jdzdzr j ftej f OteOlsr dzOH dzj 34 Oh j &5
[ 2" L ¢ sEED gtz v tseOe @) lstise  dzO 3 B ' dzC
MsfisOe " M ftoddj dej dedj 5 o MY sSdBse Olsj dz' dz' -
scdisf sdzj dElsdz 2 MEHIEBONE O wj k@32l dz o Is

U OB dzd28§G@ AR sdzj dzlsdzr 2 MtsmMlsOoe I[sOB dzj Is d
s 5 OY 5 dj ails T - anhbos
1" dz yoO Mmsfmdetssa ¢ 0,155 | 0,155 | 0,155 0,155
[Od ssHj CMmistedd 0,135 - 0,145 | 0,085
4OR OtesL O - 0,065 - 0,075
] dzs Cs5L O - 0,070 0,015 -
[ dStesS tod Mils Odzdzd yj | 0,060 - 0,025 0,03
StOn BOd - 0,03 | 0,005 -
v Odzt ¢ - 0,03 | 0,005 0,005
o j HdZY Y ®OMMO| 0,35 0,35 0,35 0,35
«e Ctiftsdz] dzls dzi HtsB O9 dzW dzd
r ©0dzj J ftotseo jdzd MtcOo dzd Isj dz! dzlz © ~n OtOC
i Mi2 6t kjrdskscdyujnMSdd "O0LOSlkjtd

OdzOd&ZdL O ] Hils @20dz] dz'

IsOB dzd y J
U OB dzd29®j A desdzts e d yd M S d jls GeOdgjOS tdsy de dr Isdg«

I 5dj & MMk Os O

1 sC0OL Olsj dzd 1 5 3 4
" fzyjfmls:, 6/ fi 57 6,1 7,4 6,8
Vetsdz j Mmisj Mise j dzdzts G 31 37 32 35
ssi WWdydgjdals fusj mfi 18 22 19 24

[Yyj &S O Isjrdtsdseduj mMSédn RO©LOSI  tdfMls
MsMlsOo' BEaswORPEEBY)Mis! ¥  fSHABHWIS H W
B ssHisd ff tow d3ts ¢ t5 O BN jf 15 fiptz a| Odel Y O3 s OB dzj

ftedmMimd M DO dzilzdj d HEOBRdGgsdn § &z 0.dhts
l sy deder | OB dzj S d @ dgds stfste § Gdg@Gdzd{Ld )t
[Ane. 1. 4. ks O0dkpb €&Ppdzd L § sdzzyj dedz” = s OB dzj

fesosHddd dO fdest] -2, MsddkOnds
sOB d&zj BEGgHAgEdE ©OMY OHOj BsMisd d ME sl
OB dzj S5¢ ftoso sSHHAP @O " Py 666 Sl GOV
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tcOMmlse stewes h j 2 fMtej HT Bf &zO0 dif sdz' L s9 O dal
Mtsmis GBle0ddes Y OMiIssls © o tc ®10j0dzds's / Sois(telz. d dzlisd tc C
tcOdzj 4 B IssH]C §, syd dzd 9 Odzgd MsH j oy O
9" MosBhmgw Mtcj HIz WM &t js@dsUs d © dz® iz OO O
fted HMNIsOo dzj d#.30. 9 IsOB dzd y 4
v OB d&zd Q@ jA.dBsdzsedyjMSdy S OLOlsjdzd o

1 tBd3j 6 MisisOo O

1 | 2 | 3 | 4
vOBdzj SCd Ctelzc dzis 2y W dsldat
JfdMmMOded| HEs Y j dzlstse s Yo jlo, n
Y dz! detsC tc O dzd j

1 sCOL OIs vtej BBo O(

l esydetsfls : :
d s d O dzd 0,8 2,4 0,9 1,8 14 BBd
: ) ) 14 BBAZ)
t Oy OH O] & 10 12 B dakz Is
t OMmlse tste § 81,8 - 72,61 - 1d 3 daj
{ Hdzstets H dz : - - - g
HsL Jietsa O msle s AVOLL

«»dmmdzj Hseo Oded § dzj G tetse sH d dzts !

| Osfdatse j ftetse j H | dedzr = d ) i) dzj tssCo GRLAR[IL j
fesydsils: d0 dMRddOdd | djsMis®ss jlshlso k2t
50¢ §£®6jtew odzj BOHMENENE®™ " Ol 1% 1
¢t OMmY OH Off EEtpldse ) SSskindsp ¢ Is & Musdokstis jo ey edLotziz:
IA 16 fsCOL Ol dast tgj HOjmdev deds j fgasHj Btey O dzd J
MotsBsHG 7 ORJdsSdhasls, §t OLMOBERHB
ct Offlso stcj dzd j € dzOdBtsdz' h j j fMtsH j toy Odad j
ORd dztsC g Mcztsls dzOB dzs H Odzd o ) thyitpldsGsen jjs s B Kz,
EilsOdztso dzj dzdz’ &5 lstejBso Odzdv 5, OC ¢ OC yj
o tOMmlsotte fjtejh ds B djj D% KE@ERdgjsls d
shdEehtsdo2, 3, 4 daj 1 tofsts Y@L Gl dzbs @ dagtv ©
d ¢ tetsydetsfle ®dzflg® didnisigls tetso Odzd j dz2® SH ¢
ftotso SHOAB dzg sC OF 20 Gidsej MilsOs O
[Aag. 1.4. 2. 0p0@EstktSH dztsfyls HisL Jtotse Odad W
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dL d3j dz y4 dedetsgts M te! W ftcd twWOMMdssistej dz
BBd C totsMy tstc B Wsghvzsizis o d H dz' hJietsC dJ Bdzts G sz G
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ftoWwddskzetsdz! dgr = dzgdL S dm CdzjlstsC M Elstsdzh j
dzOB dzt H OB Isfpw W dBteL dz" j Eklstsdzh jdedw (1 CL
teOMmisj dzd 2 48w YAk dzsK @t Bsistej dzd d § tsafdj Hedp" Y ¢
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f szt yOdzd otHds] dLdjd yjddj: 10,0 d
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fsdzz yoOj sy dL t©OL dzdydsy » &BsteW sdzse dyj M
BOMdzts ) OMgH M o ¢ syC On fipsfipdydzOe gizdD d2g dsj
Isj tcOf jSodsd Wil j S Is HOdzdzse 5 dzj C Otcfls o j dzdzts
M {Isdd3 d2ORBd Htoj HdEZOCOjIsMw &Bisshghdsdts



117

B CtetsMmistesB d dztW alzO 90 ® @G0 ] Misdzr = Mo s 2

OCIsdodetsmls! & .

443.  OLtcOBESISC O BijlssHgeydOdzd o HY dag dad &
Pini microstrobili.

t Odad J dz0 &3 q B dzts EmlsOdzgts o dzj dets fMtsH
B tesMistetsB d dzO~R mMemipsmdess ' Mdes o jozdzts 2,
Mis ZO AT @,.L Odzts MrtsHMlsoats C i tdzj dzls dets e s
mMemEas r ¢ dztso § dzdats 2

10 9or aftH 1 Wdtedz n BOMJj &z eodzdwels M
gL d3j dz yj dedw fr te! w, ftesHtsdydlsj dz2 detsfyls
I Wdtedzr » BOMj &z fesotsHddzd &BilssHBdR 2 M
ZOMOHSCd sdz)6h j dzsptd®Mmpes Aw. 2. 5. 0041. 1
fsyéde MBHjYOdd] { WdtodzBe s dBBOMdzO o M’
9" HJ dzj dzd 4 sfkzh j Mise dzvw ¢ Is gL Ctolztf desqd L
CGdHEHYEd dzedz Isj yd dzdd 2 . r dzv  kfls O dat
f sz yd dzgdwv L Wdtcdzsects d30 B dz@vesifis P . d3dstitdasi fiylsit
pumiddo@d dmmdzi Hise Odz" " IsHdjdei@)dazdayr j1 Wi
(¢f9 LOadMmddsmisd ks Mmisy §j dd X df isd3izz'dzs jr
GdHEHJ M dddzdgipd 4.1

-
12
1

-
12
——— 1 -
T 08 - 08 P —
2 06 i 206 -
ee — e =
" 04 o 04 o
~ 02 02
0

0

P. sylvestris P. sibirica  P. pumila P. sylvestris P. sibirica P. pumila
wlsd ¢ J dz dL d3d dzr ud ltotsHisdzy dlIsj dz detsfr
05m1l m3 n5m7 Wy j dz' datsj 05m1 m2 =3 m4

t d iz dets€l " £.:5IHO Pifi midrastrobili, o L Oe dMmd di3tsMmisc

qLdd dz yyddv mrw' v d fesHsdydls
[ SO +CMf jteddj des©: ©Ctsdzs 50, 0 @

yomsdy 7ddk, §jtjdshvis o CikkcdsHsddkz:s
500 oz oasH'. s CtdB] fodhmsjanddyslks §O0



118
OoBHIS? CGCttOHEZJteso Odzdzlz ® Istcz B ¢ &.15 dzis 15 f Bztizeiz
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ltcd fsHBtte] tlsddOdz dsets | CMistcOG j d
tcOL dzets?2 Ctsdzyj dzelstcOydd, + CMmistcOG d te3)o Odzd ¢

v OB dzd39-& =4H. ] to ) O dzdWj dzOnpiztsiztgsRihHNscoostrobili o
LOoadMmddiismisd tsls IsdfO 1 CMlstcOc

HSHjteYy Odzdj Mkzdizdzr W dzOe tsd

Lmase g L P. sylvestris P. sibir| P. pun

stsdzyj degsteOydvw 1 sddzseotsets MY dtel
10 0,15 0,21 0,24
20 0,18 0,28 0,35
30 0,25 0,39 0,46
40 0,34 0,50 0,58
50 0,45 0,61 0,74
60 0,68 0,78 0,96
70 0,89 0,94 1,02
80 0,84 0,91 0,%
90 0,75 0,85 0,74
95 0,54 0,44 0,51
] 8H O 0,76 0,84 0,88

dislsdesh jdzdy Mmrte! j: 1 CMstcOC J ¢
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30 0, 61 0,87 0,83
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dlsjfjd dLdgjd yjddy ( d3d)
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1 0,95 0,98 1,03
2 0,91 0,94 1,00
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3 0,93 0,98 0,97
4 0,94 0,97 0,98
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Cdmztslsr tOMlsoatstc® d HBSOBHWIS HEts BJjICd
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GHRTI B Isdyj M OV f dzslsdesMmils! tcOfls DIstc O
sflsdyj MOV f dzslsdatsis! TuzOmE HEBOFUzR § MEL
4] tklsddzDsBic) &3 bOdzd ¢ o tsisT tcOMmlso stc©® ¢
tcOL 9 jHjded Wi §Bl jdsz)Qadzdlk o tsisT tcOMmlso stc® ¢
oLWIStS?2 HMW ©OLSFB R tcOhlsasizdc® & i tol
sB Jd&3 ttOfMlso stcO5 1 3aE)] S sz OfHHRo StcO ¢
tcOMlso Wc AZdE) IsB V] &3 tcOMlsotstcO® 1 dMfr s BB
o dzOy dets s Mmr tg! w, %,

[ itesdzsecdyj MS d4 ~n Ot OCIsjtedMmilsdsd
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v OB d&zd §F jdsteIsdscdujMSdj R OtOCIsjtedfml
Ctsdzd yd mise J dzdzts dhiz d3ekka® p Hsodznﬁmcfmmstroblll
I'dH | n | f P, % | t( ), Mne % S| X E, %
P. sylvestris g | 5 95 2,5 0,9 0,0374 0,0152| 0,04 | 2,61
P.sibiricO® | g | 5 95 2,5 0, 9| 00127 |0,0052| 0,01| 1,01
P.pumb | g | 5 95 2.5 1, 0| 00215 |0,0088 0,02 | 1,94

v 0Cddz tsB tcOL B d zigysR dr@ay OS] @ini Brecrostrobili
s ) Is MPE1RB0.

t OL OB 5ls O dzdzOW BZ3d ssHdE O Cedzd yd misoe
W dzOo sdztsd H 59 Bl dzO 9 O dzdfHie{HcotstmHOfdER] 1) O dzif) ¢
f OtcOd3d stcOds: fteOo ddzt detsfyls! , Htd ydr d s dzdat

1 0o d dz! 1das@rplsd dz! dzsfls' d3j ssH S d ftetso jt
4 JtolzlsddgPtsH jdzt dzr §J Md3sd M celstsaddzd o Istey
tczlsddz@® ¢ dMmnr tsH dets?2 € tsdzyfjfddsjtaQiydqjddzdBi, flidts
fsolsstedaslswW i HdzvW COYHB26).Ctsdeyj daelstceOydd

v OB dzd §Q j4.bA SO 0o dd desfyilsd S tsdzd 1
b gdkdeOs sdzs d H 59

o C lusH ey Ol d CCMmY jtod d3d dels Oz dzts  dzO
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o i3S H J dz! dets2 | ¢ B s dz¥ olsjdE@y ) sy j dzls
d3G o sMMmls Odats
1 8,0 8,27 103,38
2 8,0 8,12 101,50
3 8,0 7,74 96,75
fted H dzj 10054
1 10,0 10,28 102,80
2 10,0 10,97 109,70
3 10,0 9,82 98,02
fMtcj H dz] 103,51
1 12,0 12,14 101,16
2 12,0 11,74 97,83
3 12,0 12,25 102,08
fted H dzj 99,85
vtcjHdzd?2 ftoyjdz o tsmMMmlsO 101,30

dtcjHd2d?2 ftotsyjdals oBMMisOdatse dzj dzadw 1 to
101,30 %, vyt dO-sHdIMw o tcjA05,KB% deH Zzj d&3" =
l Qo ddzt detsfls! BjlssHdSd ftoso jtowdzd L
MtsH | to) OdzdW dzOrpiztslgidtdd HicsDMIsd Is j dz' desd3 M o’ j
tczlsddzO tOfMyjls® 80, 100, 120% B fMtH,ts:



123

v OB dzd Y@ jA4 .2z sOIsT s Istcwkz by da@ s 0o €
HtSH Jtey @ s tsdzd yJ f [MdHOj &3 1 tsdzzyy ¢ Jhde & C
tclzIs dodzO| H 5B O9 dzj Csdzdyi m Ssdzdyjl 0B M| Isd
Odzd S osls| tolsdadg® ¢ tobkzls(dd§X G| tclzls fadg® ( BC | %
100,00 80,00 180,00 178,32 -1,68 | -0,93
100,00 80,00 180,00 181,58 1,58 | 0,87
100,00 80,00 180,00 179,63 -0,37 | -0,21
100,00 100,00 180,00 178,26 -1,74 | -0,96
100,00 100,00 180,00 181,44 1,44 | 0,80
100,00 100,00 180,00 18317 3,17 1,76
10000 120,00 180,00 182,24 2,24 1,24
100,00 120,00 180,00 181,18 1,18 0,65
100,00 120,00 180,00 179,84 -0,16 | -0,09
[sdesdIsj dz2 d&zOw h dBCO M HBB O ¢ OA3C
shde Cd MejHdzj 685 tjLbEd sOO (N2, 61),

fdMisj 3OIsdud ME¢s2 hdecd.
ltejydL d ceziptsMks®©dzd ] MroHJ®@sMIsd ftotso t
dMfcd Lo Odedj &5 M58 BEEY slstsusgeddgOd 1 1§ ] ds
dz0 tsH dats 3 P.tspivesDiLmiggostrobili o 6 f so lststodetsfylsw A
sftejHjdjdd" MisHdkshisd &jssHdSd S$td
cdHEES Md S st qiusy’ o IS Qfpditds 8.0 kOB dzd yj 4.

v OB dzd §Q jA .23z IsOIsT BYftejHjdzj dzgdWw M- tSH
Csdzd Uj Mlso j dzdlats € 5 O rs ozt sptestrinfickosy il

4 SH J to) OdzdW dzGrpelztsiziigs d B s @RSylvgsirimicrostrobili 0,890
i tedlsjte
RMY"rIsO wtsHjte) ulsOdzH Otg O(ﬁl]SLSdZ(;SdeZ?HCf(;Sé 5[51(15 :Jd(i
tclzls §odzO| Is € dzts dzj ¢ 515 C 2t dzj
d ¢ C C v OB
1 jtco" 2 HJ dz dmfr sOdedw
1 0,85
2 0,89
3 0,94
4 0,83 0,0334 3,75 0,99 2,57
5 0,85
6 0,87
fMtcj H dz 0,88
lIststets?2 Hjdz2 dMmfr sOded W
1 0,87
2 0,88
3 0,85
4 0,89 0,014 1,65 1,13 2,57
5 0,86
6 0,88
fMtcj H dz 0,87




124

4o tsHd Bl BjlssHdCd C sdzd yg Mlso j dac
WdzOo sdesd His9 dgy5 %l tc jCoF M fQjitdsd dBj,dzls Odz! dztsj 1
dls! 6 Hjdzls©O dzj ftcjorhOjls IsOBdzdydzr J H Odac

[ Odzj J s tcj HJ dzv dzd Bj ) ZOB st Ols ts tc dzlz
Ctsdzd yj Misoe j dedetsets tsftej Hj dzj degdw Mz d3dzr W d
Holzn dZOBBKOLBtedWY s dzO-5HP P C(lshtesslAsdsds)d3] 45 tc
fsolststodzsmlsw ®). (sOBdZzd yo 4. 3

vOB dzd 99 jA.bA SO’ sftwjHjdjddY M5 sH
Csdzd g Miso j dedes € 5t A0 p Hs k] dptfevstrinicko sy diili

4 BH | to)fifdadglfdzOo sdzesd EBHLOL Y J
P. sylvestrimicrostrobili 0,8%%
R Is G HISHBY Qo o {sdeshdls ) jgﬂf:f
} WdanisdzisBlsgdztstJ MisOdzH Ot
% SlsC dztsdzi ¢ CCfif vwOB
[ OBStcOlststedw 1
1 0,88
2 0,86
3 0,85
4 0,89 0,0147 1,66 0,99 | 2,57
5 0,88
6 0,87
ftecj H dz 0,87
OBGtcOLedw 2
1 0,88
2 0,89
3 0,87
4 0,86 0,0187 2,10 0,77 2,57
5 0,90
6 0,91
fte j H da 0,88
4o tSHJdBsMIS! iy ssHdSd Ctsdzd yJj mMlsoe j dac

W zOo sdesd Hiso dR104 to jCol i Qstd] o3 dzls O dids jj te di
dls! 8 HjdalsO dzgj ftejorhOsls IsOBdzd ydzr j L dzOn

g ydw d wdpgylsf'w.d ydzsmils! &j ssndsd sk
vaAfmf J Slstctsea 60 % MY d BIsyvestsimwidsostdpbild dz daly judzdizdzt
fts BBIIssHSC ] C tsdzd ug Mmis o jWizkfdsesusdasdiHgdrpry J dzj d
tllsd detedt s lg@ Mz dYsC 4. 11
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[ d dgj 2 detd fiplsdz]. 2 dets iy Is !

(OB dAPy O 4 .

B ssHdCd
C tsdzy j dzlsedOoyfdBds dzstc dsd oz j dstsic B5,5007%0Q, 1500 dzd

U OB dzd40Q Ob.dMd BsMis! tflsduyd Ms 52
oz ls d dzO
i | s tsdzyg dzlst
Hil“tstgrﬁz% ultellsddalflsdud ¢, yyq y=b*x+a
0 BS ¢/ Boz| § dztsls da| © wow gy
9 % st qL ckj oW D Ctstetcj dz¥
dzts tc &3 te Iz | GONso Bt b a
25 2,7 0,166
50 5,4 0,276
75 8,1 0,421
100 10.8 0.533 0,998 0,049 | 0,013
125 13,5 0,692
150 16,2 0,810

v fls Odzs o dzj dzO
olls (de@ ik dzs S 4 .

w w
w w

C 54

t dfkdsy SOVIdX
vOCdds

dydJj dals

=0.9
s 0.8
O 0.7
ot

=06
— 05
=04
T

2 03
= 0.2

0.1
—s . /

L O dMd @ssMmls!

12) .

Ctetej] dzZv yd d

LEOWd¢

)/

0 5

stsdzyj delstcOydw

10

sBtcOL 503,

dzd dzj 2 dzesfls d .

o 0dkzdHOyYydd:

15

sfisdud Méts
sfdm" e 0jls
MslsOo ddz 0, 99 ¢

20
izl d dzO,
Lo dMmMddBsMmisd sflsdud M2

4 [tolzls d dzO
ftoj HdztsY j dadz” 2

st tej HJ dz) ded W dzGrplzisigidtsed #Pits © microstrobili
fsCOL Olsj dzv o3

slse jlsfls
ftc@y g ury Yatf fg Hztf fr)

St HJ

{ dzts Is dzts
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JitejHjdzjdd] ftodL dZOCtse HESBEBS O
[ dzZv o dzgjHtcj dzgdV deso et twOMIsdlsj dz' dztsct
Bzj sBRSHBS COOdsdiess Ok di COyjMmlset,
fsHlso jtey Hj dzdW d5 HBBEESS OYj Mise j dzdzsMls .
[z o5 Hj dzj degd v BOS Mg BOdz! dgsc s o' Rt5H O
&i3d € tetsfyls Psybvesttigs. si Piri cpQ,nfitdtd j H | dz f t
sflsdBOd dscts L S Mkt ok g dal Pdzj( deilif 2z g & 10
Csdzyj desteOydj2 70% 1§ 5L o 8764% Is C fipla to@iElsuf ¢
ojhjMmlse.

o 35716 36.285.65 64
20,68 08-12

31.06
28.94 28.2 27 84
25.2, 25.0
222?84:@89 ﬂ I] ' 216&2%76\
D

@5’@
¢ Is O dzts dz, % 0&1‘
m P. sylvestrisu P. sibirica m P. pumila Q&
&

{ {fMkdsC r£.5H3 L ChlseOSIsdody & o jh jflse
LOodMmdEsmisd ls sdfoO {SMistcOa
[ftejHjdydedj . bdzOydsiipsd M ts! W  S§te] |

or mMkh de Odedvw, MtsecdkzOMdes | A.  jLEZdz BOIsT
s R yOLif jLEzdz sOIsT i toj H | dzjPidgdnicrostrai®d 3y dats |

l dH [ Mt M@ | SH M ] d&zOy dzts ks
P. sylvestris SO0BOGMS 2 ©O2 & d 2019 79NO0, 75
1 02C0dz, wCtej Misdstt 2020 8,1N0, 61

2019 796N0, 05 4

P. sibiric@ s OB OdMC dP 5 OB JsxHiz _

1 026¢0dz, tCtej Misdef 2020 8,08N0, 87
p.pumip | ReB&EdaNe 2 ©02{ 2019 81N0, 589
I tce Ofpr , 3 0kKi| 2020 8,1N0, 24

l totso j H j dadz" | dMmimdzj Hise Odad W f ¢ Bini ©dzd
microstrobililts fls O o  ADo. d3j dzj J
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[t H]dzj dzd § L tsdzr sBh j2, L tsdzr , dzd to
nzstedMlstso sHBtesH dets?2 € d Mdzs st tod H {fjetAipldiag to ¢
fteddzi M2 o HEBL BOF Gziimtc! &GO Hwisd  Otsls
ftcdo jHjde 442 IsOB dzd Yy

v OB dzd49 O =A£.O0L Olsj dzd HEtsBtotsS Oy Mise j dades M ls
Ctsdzd yj Milse j dzdats ¢ tPinifiriicrogtrabyi © dzd v H dzvw
] sCOL OIsj ¢ P.sylvestris P. s P. p u Uméggggdz
1 s5dz0 tsBh O 2, 39N| 2, D§R| 25IN0, 1| 1j BBSdZj J
s dzO, dzj tcOff N - - . .
]10%0213(13 ner ] 0. 148 0, gl 028D, 0f 1§ By
yOomisdy, et i ) i
MCotL! Mmdlsts| 0,200, 0| 0,310, O 03X0, 0| 14 BtSdZj §
yJ dz0 dzsGets i
Yy Ofmisdy, da 3 3 3
mMCotL! MmMdls| 2150, 1| 0,840, 0| 1,980, 2 14 BBdZ] j
dL d3j dz@ yd dedets
yOfmisdy, ¢ tot
MSCotsL! Mmdlsts
(Hdzv dL &3 dz
ﬁ]rtGJW)
yOfmilsj 2, dL ¢
sCtOmMSE (4§l 05MN0, 0f 0410, 0/ 0,580, 0 14 BBdZ] j
fsydtedej oM d
to Iz i Is < - . .
BLrgg"Z‘fg”Jdidzé” 0220 , 0 ol 010, 0| 1 Btdj|
[ttd Odzd yj MS O 0210, 0|l 0,4 0] 0,4 0] 1j BBdZ] Jj
[ ddzj cOdzr dzOwW | 0, ND4 0] 0240, 0] 0,1IND, O] 1 j Bfisdzj |
JHtejH]dzj dzgr fsCOL Olsj dzd HisB tets PBIiyj M

microstrobili: 1 € MistcOCIsdodz" §J o N jMmMlse O, di dzgzj ¢
BBy dzj § 20%; +CMbtcOCIsdodz j 9N j MB%Az dL
B ded 4 20%; MmMsHjtey Odedj -dijd eidgsdz®, 3O dzf
W d&zOo sdzsdHtse o f jjdel Mdgdideiid ddO, Ga¥kjls dedEa®py jlzts

1220, 0| 0,440, 0| 0,840, 0 14 BfsSdzj J

0,55\0 |

Lisdzr B jBBdZj ] 10% ; Ltsdzr dzj tcOMmlso st «
¢ d fmdzs dz) Bisdzj J 3 %,; yomisj 2, dL osd dzd & M 0
f suj tedzjdzj’ dgi § dzjoitsddzfo; B Bazj § 1 %; ts to edajdzd

BdzyJ 2% d3q dzj 6@zl detsXzjfiedidy MdfuoOmisdy,

Mdlss 3 & (Hdvidagd e'SHEgEs 566!, W )yomisdy,
fdlsts 7 &3z (Hdz¥ d L-0ggjdz! BUS ddgdgts ¢ T % s Ae@frydp o
mEoatsL! Mdlsts 0, 5 B3 ( HAg' B[ dBY Jdz' 5% .dzdzts G t
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Vil Odztse dzj dzgd ] MBS ¢ SH dzs s

[ dzw s toJ HJ dzj ded v MetsC 59 GtsHsMis d
FCEf stcjdeder = d3Jh COR BrFrdzd L Odztsy j dzr dzO
CsdB3dz0O Is dzts 2 Isj B J tc OISy j.Mis o G ¢ ALfQAdS] jHAZddzW «
1 CiY j ted d3j dzls O, O LOIjd yjtdltL COYHT |
EMlsOdzetso dzj dzdzr dtsd o HtetsjCIsj Aw. 1 0 Gjfifdztse
toj Ctsd3j dzH 2z j d3r 2 - B) tc @6 H(cHsteiddasEpisiddzed | 3 ) .

451 OL OB SIS O M tsMBRIOS YISl j ddv  dz

Isdzddss dMmMf sdz! L 59 Odzd OC B3d N5 Mzt SO d tzds
ZOdsd fHtoj HdZOcOjlsfqw jhj BHdd Mftshmhsse
ZzOMmlsts2 ¢ d . RMaBHd d3 Mr te! j d3 Hdzv i Hchgflsrtsils
dB3d ¢ e s Mmlis B sybrefttg'M 5 B tc O dzdp' Qdzlolz dfZLOR D9 R Is dzts,
dZzO0 or atH 1 ¢ dL mrte:ow o fHJtesyjmMmj ¢
tcOL dzdyder §j WOCItster, kOS] C¢0O0¢ Isdf &M
otej Bv 1 CMOSydd d Is. H. 1 51 16 5 dgln dztdz® d
sBdMfjudoaOrh d2 RBOCMJBOd dg" 2
ftesyd MMO + SMbbeOSydd sftejHjdvdd NEEBBES S
W dzO o ts dzts d Hifswp Isdg [z fsigdzj

9" A BBH J

10fMiss2¢d fodkzyOsls ©OL ddydy i d&j st
fjSsd ydiizls PEs®OREo stcj ded™ ckfmlsr o d
L CMseOCj dzs® tB' Yydes dMfsd Lol {lsddzser

dtcOQo dzgd Isj dz' dzOW T e Sotfsfdzld fpjsde§ 'O  dzO i ls
BBdSCtetsmistetse d dziseo Msmdzr BT ¢ dztso Bdzdzts?2  {f t6 g

v OB dA4{48A " S tsH 9J @ IO d ) dogEEdddsHdO Wflsts dzlz y j dzd W
Vmdkzso d¥ 8§ sbkdkk0 L CMmiste( ulkditkdzOo dats( |
oM s2 ¢ pihimlse, W §Jtemuilsi% da
[dlstsH 1 SMisteOS ydd
[Oyjeoydw 21,25 0,80
CEMisteOC yg
dif sdz' L 58 16,74 0,74
RO & dzd Is dzfs 2
CCmMlstcOS yd
ZOB 560 B to daf 2015 081
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LAz IstcOL 9 Iz {
CCMEEOC Y 24,43 0,85
CCHp OC | dzls
10 12,55 0,56
20 14,87 0,64
30 14,65 0,58
40 16,74 0,67
50 19,67 0,79
60 20,18 0,82
70 21,15 0,86
80 18,25 0,64
90 19,05 0,72
95 16,32 0,21
dlsjffjdg dLdgjdz’ yjdedw, oBf
0,5 22,34 0,65
1 24,89 0,79
2 21,64 0,77
5 20,18 0,71
7 21,15 0,61
dslsdgsh jdzgdw Mmrte! j: 1 CMlstcOa J
11 8,54 0,11
1.2 10,51 0,19
1.3 14,25 0,21
14 15,19 0,35
1.5 16,54 0,41
1.6 18,69 0,68
1.7 23,83 0,76
1.8 23,13 0,73
1.9 22,73 0,71
1:10 20,18 0,68
W W
) dgv 1S fylsd stsdzZlsOCIs W stsdzlsOCIs W«
| Il 1] I I "
30 14,75 | 1052 | 5,15 0,51 0,15 | 0,02
60 18,16 | 12,68 | 4,87 0,75 0,18 | 0,07
90 24,28 | 16,12 | 4,21 0,81 0,26 | 0,05
120 21,95 | 1331 | 3,11 0,78 0,24 | 0,08
v OC dd3 sBtcOL B, cOLOBBISOdz fRINSEMESE

microstrobili. d3j Istsk dz' IstcOL 9 ¢ ts9 QWE MsGcliPls if GaEOEd W |
mr-w7, j fitctshi ldstekd) df jsdilslz: dz80fm ls3d dz.

Mtslsdatsh j dzd §

1 sdzkz yJj dzdzOV Pinlz@nligledtyr@li @ tc j H s O dzv j Is
YdHSCBMIS!-L jsddgjdamiass yo J IsO M

oCkMmO.

mMtsB 5

T O0OS s tdr o
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[ BdOtokzy j dzd j 1 ¢Pihi mrostzadifjls 52 € |
[ dzwW sB dzOtclz  J dad W sMmdatse dzr = P.G dylzettf J
microstrobilif tetse j dzd ¢S OyjMmlse jdedz” § tJ OCSydd ¢
tcjLEdz SOISOZ OdzZOdzdL © © dOMts2¢j B dZO
HeBddz dzr | o©jh jMmlse O.
{ B dz0 tc Iz Mo jz dzdbjlz@z0 M Bits Ai€rgstrobilid3j stsH sd3 U & M
[ B &z0tc e jz@OMIss2C | oo 5H & i dgd
CdMzsls O-adgHIOV dz@w™ 1: 2) dz@ (o dxO figlSPhHdzh@ A | lew
BilssHdC ), k¢ OL Odpdds 2t tots BAODG e @B fd iR’
5B dzOtclzy d @ Odzd LR$EE7+C0R M js dzIsuppejHlsED| dA®Od3 W s dz
Ztctso dzj L tsdz' dzO n to s 30 Is ttasiAdSdRiASY s 1 tdzGrfrf lCx
sB dzOtclzy jJdedj Htekzedr LBdz OHMmtsteB ydd.
stdzd ud Mise j dzdatsj s dzQ acfg ety dyfdjjte jifmtigdiisnl dz dzO
dz0O f Is tRihidnjcrostrobili
stdzd uj Mise j dzdzts § 5 W teliOrp jtscdgsclohi jnimrigdralgitz’
ftetseo sH ddzd ditflsitCHlgtais Wnlstsdzj stedd s d3j IstsH
f.¢.2.2. t(jLkd IsOr tftjHjdzj ddw fto]j Hf
v OB dzd i jdsteisdzsdcdyj MSdj rOwOCIsjtedmisdC d
st toj HJ dzj d3f dzO dntkz digeRihiHntceostrobili
n f P, % tif, ImfMt, S sS it X E, %
5 95 2,90,7 0,010, 0 0, 02 2,51
stsdzd ud Mise J dedetsj ) tsikdy Qoo ddm(d] H dz@) Iy HBIEED ¢ j
microstrobili &  { jjtdg jl g dzBG fHiteMmisOo Jdzs 0, 78 N0, 02 %
st 3O i geidi Gazd ™ 0, 7 %.
gtsMisOoe dzj skyj 2 WPmdlcwsirdbilidzOmlsts?2 ¢ d
g yYyjdzrs wStjHjdzjddy fjtcjrBHO SRt
Pini microstrobili 2 0 d&3dz § sdzkz Y4 dedets?2 d&zOMists2¢d ¢
otstesdzS 2, fteddzde Odzd 5 igdz cH SdpoddOls .d o jnds
Mizs?2 ©lsB dEeOdd Hz. OUzDidd izOls @O | AdzO dzd L
tcdmMkzdzCj 4. 14.
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mcC sS\VG21-27.0

5

4
5

I
A \ RN | Lo kMA’\U pa Al L ![ |

4 L
T U i T T U T T T T
500 10.00 15.00 2000 2500 30.00 5.00 <0.00 a45.00 50.00

it dMEz dz8Cmitgis BOIStsctc OBBO dzj Iskz yBimk W tcOF
microstrobili
LMIlsOdzts o dzj dzts, Yylsts HbdBddzdtolze b d d3d C s

dzO f) Is ®idi fhidrostrobili, [SOC Y j € OS¢ dwo dzv ¥ el eiftie 1oz C
2-b-f d dzj ddzd ds dzy gzeizizO dzn BG @ d dkjudilz t65s dzts dz.

[ftejHjdjdzj OdasdteOHdS Odz' igtsrilcrosrébll d o dzts

] AtH] ftetso jHj dedzsets dMmidzj Hise Odzed W

ZOMsts2C O tsSBAEZOHOB s o' tcOy j dadats 2 - 1CBhels d te
MeMisOaddz 6, 8 diBS)dz/ d3ddz ( ted Mz detsS 4. 1
5 70
< 60 i
@ 50 4//,;1—"”
o 40
B y = 1,964x + 36,71
= 20 Rz =0,99157
QZO IC50-6,83¢ dz/— 3z
810
0
0 5 10 15

Ctsdzyj delsteOydvw, &3S dz/

t d Mz dzB8r Ml.-Adzls e OH d S Odzl dzOW ORInk d o dzts
microstrobili
Il T MsC Ov A tdgdry OC Is d oaRinsrijdsostrobilzO Més s € Y Is

sBEidse dzj 20 MddzjtecjlbdyuiMSdad ¥ WjChsd
W zOo sdzBlEB Oz dF Rlspil jlpser 7 Mt Hddej ded? .
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131fr3za s 1J7¢l 4

1. [ fted HJ dzj dgy ' dz'ORj ®yfgéstis, P. sibiricO P. pumila o
dzj mMdz" = BOMMdo Or (] trdosEIRCCdA Lo tste O 2 t5 dat
HdzZv L O¢ 5ls.effflsdO détpro telz  Wdzts Yls s HPlotglyedti®, dzts ) ks
dzj mdz ~ BOMMdo OF 1 tdB O2COdz MC B gls Qo dzv
Mtstslse jIsise j dzdd=2 2 ,33L163% 7R, Bieiiri6QE11 b 7 N12, 4 d
C e Ripumila 65, 3N5, 3 d 2068¢ piNdtBQ ILO\fdeE odglz” 2
Hdzv f rPdzyluests, P. sibiricO P. pumilamtsis Qe ddz Mistsise j Ish
¢a, 212,6 ¢Ccq, 236, 6 C¢.Jdi BOGERdERPEC |
sylvestrs, P. sibiricO P. pumilaff 1, 5 0O dzj mfdzr = dOMMJ et
RoBdZzeddzMS sets ©OAsdzse MsMisOoa ddz Mistslse §

2. lrweodzj der HJOcGdetsmisd yj MSdJ o dzj " d
f tod L dfOrCdf' B.r sylvestrs, P. sibiricO,P. pumila { OL tc OB {Is O d;
o O0dzdH Jtedsjolomtan € d Ctdzdyd Mise j dedetsets s toj
OB dets € d dzts Is d Mz d3dzr WdzOo sdzsd H 59 )
[fIlsdBBOdz dzr &3 § OO IsteOdzd + S MIstcOC yd d
wodzwe lsiMwOge j dels fylstes O suydh j dzdzOw ) Mtsts
ftotsHidz) dIsj dz' detsfijlsli2 04 Cofpflsdim O C Yl B3O dz! dzr o
1 CMstcOCydd Mz W dzOo sdzB iy § &lsv o 8OFoeizks
o Mttslsdetsh jdzadd 1: 100, ¢ tctsh 8 dzuifdiiidinj jde jdexjfiy
fsCOLOIjdzd HBBESEOYJ Mise j dedesmisd M o’ v
fdtwdmudlsi dO ¢ dzlzisd@d3dddgtsdzjlz IC,dSmizts Isfiplz 33
f 4t Muj s degeO d3tb Hap g dz0 , 6 %; o dzOy dats fylsdzj dzj
Btsdzj J 10%; LtdzO dzj cfhiglso stctftz®Ow dzts2 1 O efof
3%; ©Gtwe Odzd yJd it 28 Sfdmidjdsd 2 d3d ideig te Cedis ddgt
1%; yoOmlsdy, dzj ¢ totsn s hedmdzjfBE &8s Is 1§ dds
A & Be®pollen
3. { OL tcOBf3tcs®ftas B i sl sy de s t8 € gL fn s iy dzts
f oy j dzdz" » B IstsHsB ftowdBsets §toj Mse Oded W
0,135 ¢, B IJStesCtedmlsOdzdzd yj mM¢ O yj dzdzs dzt
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4. 17 w9 dzj dz HdOcG detstisd yd MSdJ 9 dzj M dzd j
fnr tc /Pini  microstrobili. t OL tcOB 5ls Odg s Isd 3O dz! dz"
L WdedztsGe s 3O ) dzO dL BfCtosMistetsB d dzts o
Ctozf desdL d3j dz' yj dgdesj, ftosHtsdy dIsj dz@ desfls!
d 90dzdHdtetso OdzO d3j IstsHd ¢ O € ts dzdvpg Cirpldsodg toigfdmt
{ §lsdaagy dff OO st Od3d { Sl @sCaarsctioidas #) s dyd
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dzj C Otcfmilse j dzdz" = twWOMIsdIlsj dz' dzf = Htoj f OtcOIls OF
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d ftedBOoadwvsls 50 dyfidn sg mHf'dzv ¥ 1§ OI€ Jsaks I to
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fjteimMydlsy d&O OBMtsdzt sdets MEatsjy Mrte! § d
i Wtedilzdzj :

_ D,*Q,*50%100

Dyys* ©. * (100- W)’
GHD«T B lsdud MEOV § dslksdshls!  @iphsdzisHfial) dos
f dzslsdesmis! wf € dMmdzsik O s fdhiz Is® i3t dateke@s? | ) S&X
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TBEHHBIH YHHBEPCUTET
bamzapoBay, k.u.H
Hammounos.A.B.

AKT BHEJIPEHW A
(pa3zpaboTKH, peKOMEHIAINH, MATEPUAIIOB)

HaumenoBaHue paspaGoTKH:

- MHKPOCKOIHMYECKHE IIPU3HAKU ChIpbs Pini pollen

- METOAMKa KOJHMYECTBEHHOTO  COJNEP)KaHMsS CYMMBI  CBOOOIHBIX
aMUHOKHUCHOT B Pini pollen

ABTOpbI: OpnsHeesa C.A., LﬂﬁpeTopOBa B.I'., Pagnaesa JI.[I.

Hcnonnsyercs B ydyeOHOM mpomecce Ha kadempe  (apmaimu
MeUIHHCKOro uHctutyra @®I'BOY BO «bypsarckuifi rocymapcTBeHHEIH
yuuBepcuteT uMeHu Jlopxxu banzapoBay.

B Buge (kak wHcHmoab3yeTcsl): Kak MeTOJ| KOHTPOJS KadecTBa
JIEKapCTBEHHOT'O PACTUTENIBHOIO ChIpbs Pini pollen Ha IpakTUYECKUX 3aHSATUAX 10

JHUCILIMIIIINHAM ((q)apMaKOFHOSH/ISI», ((CDapMaHeBTI/I‘IeCKaSI XUMMUSD).

«J » /0 2022 Tt

3aB.xad.dhapmaruu
MegunuHckoro nHerutyra ®I'bOY BO
«BypsaTckuit rocyIapCTBEHHEIN

YHHUBEPCUTET UMEHU Jopxu V%j JI.JI.PannaeBa
banzaposa».

J.x.H., mpodeccop Pagnaena JI. /.

495’&{(,
S0 N
Sl %2&
S e T0e%
78 S5 98
T IS/ SR
{9 @/ ’\sb’%
i o</e [z ok
i OR(E Tz
i _ midly ==
i3=sk s> Gk
;._7%32{2 o'vq.‘i‘

Jg,,,
Iy

,\ é PI'BEOY BO «BI'Y»
=5 B 3 it Aope oprrcs Fhapnscosfonsr
> ',{: e g YAOCTOBEPSTIO
= (oo 2 orgais JOY d /4/—/7&/‘4"7‘@(
Bl 77 60,48 r.

By

-
)

3&7

,uv




G s

5 g7
FERON i 1ox ey,
O ' TB0Y By Tk He
SRRy RS
. RO

AKT BHEJIPEHU A
(pa3paboTKH, peKOMEHIalH, MATEPHATIOB)

HaunmMmeHoBaHHe pa3padoTKu:

- MUKPOCKOIIMYECKHE IPU3HAKH CBIPBs Pini microstrobili

- METOJUKA IOIy4YeHUs 3pupHoOro Maciia Pini microstrobili

- METOIMKA KOJHUYECTBEHHOIO COHEp>XaHUsI CyMMBI (hJIAaBOHOWIOB B Pini
microstrobili

AsTopsl: OpaeiHeesa C.A., Illuperoposa B.I'., Pagnaesa JI.JI.

Hcnouan3yercst L ydeOHOM mpolecce Ha Kadenpe  dapmaruu
Menuuunackoro wmHctutyta @OI'BOY BO  «BypsTckuil  rocyaapcTBEHHBIH
yHuBepcuTeT uMeHu Jlopxu Bansaposay.

B Buae (kak mMcHoJb3yercs): Kak MeETOJ KOHTpOJs KadecTsa
JIEKapCTBCHHOT'O PAaCTUTENIBHOTO ChBIpbst Pini microstrobili Ha NpaKTHYECKHX
3aHSTHSIX 10 JUCHUIUIMHAM «DPapMaKorHO3Us», «DPapMalleBTHIecKas XUMUS.

«I » /0 2022 r

3aB.xad.papmanyu
MenuuuHcKkoro uHertutyra ®Ir'bOY BO

«bypsTckuii rocylapCTBEHHBIH
YHUBEPCUTET UMEHU Hopxu i JI.JI.PagnaeBa
banzaposay. Y :

J.x.H., npodeccop Pagnaesa JI. /1.
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AKT BHEJIPEHHM L

(paspaboTku, peKOMeHalKH, MaTepPHUaoB)

HaunmenoBanue pa3paGoTKu: Croco0 TOJydeHHUs TablIeTOK Ha OCHOBE

COCHOBOH IBLIBLIBI

Astopsl: OpasiHeesa C.A., Illupetoposa B.I'., Paguaesa JI.JI.

Hcnoab3dyercss B  ydeOGHOM

MeguuuHCKOrO  UHCTHUTYTa

yHHuBepcuTeT uMeHH Jlop>xu Banzaposay.

mpolecce
OI'bOY BO

Ha

kadenpe dapmamuu

«bypaTcKkHuil rocymapCcTBEHHBIM

B Buge (kak ucnoJib3yercs): Kak M3y4eHHs Crocoba MOJydeHus] TBEpIbIX

JICKApPCTBEHHBIX (bOpM Ha OCHOBE JIEKapCTBCHHOI'O pPaCTHUTEIBHOTO ChIpbS Ha

NPaKTHYCCKUX 3aHATHAX IO JUCHTUIIIIMHE (((DapMaIIeBTI/I‘IeCKaﬂ TEXHOJIOT'HA.

«d!» /0 20221

3aB.kad.papmanumn
MeauuuHckoro nHetutyra ®rbOY BO

«bypsTckmit roCy1apCTBEHHBIN
YHUBEPCUTET UMEHU Hopxu
BbanzapoBay.

J.x.H., npodeccop Pagnaena JI./1.
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VTBEPXXAIO

b ®I'BOY BO «bypsTckuii

EIDCTBEHHPIN YHHBEPCUTET

aH3apoBa», K.M.H
Hammuaos.A.B.

AKT BHEJAPEHUA

(pa3paboTKH, peKOMEH/IAIIH, MATEPUAIIOB)

Haumenosanme pa3paGoTkm: pa3paGoTka cocTaBa W TEXHOJOIHS
nonydenus Pini microstrobilorum tinctura.

AsTopsi: Opasineesa C.A., Illupetoposa B.I'., Pagnaesa JI.JI.

Hcnonbsyercs B  ydeGHOM mpomecce Ha Kadempe apMmanum
Mepunuackoro wuHetutyra @OI'BOY  BO «Bypa’rckm‘/’l TroCy1apCTBEHHBIH
yHuBepcuTeT umeHu Jlopxu Banzaposay.

B Buae (kak Hcnosib3yeTcs): Kak W3yYeHUs CIIOco0a MONYYIeHHS SKUIKUX
JCKapCTBEHHBIX  (GOPM Ha NPAKTHYECKUX 3aHATHUSAX 10  JUCHUILUIMHAM
«DapMarneBTUUECKas TEXHOJIOTUS.

«di» o 2022 r

3aB.xad.dapmarun
MeIuIrHCKoro uHetutyra ®I'bOY BO

«bypsTckuit rocy1apCTBEHHBIH /
YHUBEPCUTET AMEeHU Jopxu & JI.JA.PanHaeBa
banzapoBay.

J.x.H., mpodeccop Panuaesa JI.JI.
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