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dmbb0s-39ME3Mmam30bs - 43 %). boewm Fo®dsmdol dobgpgom 1 3s-bg
09660l bsd. JoMogom Jg - 8 sEPOWDBYs, obgm J399bgdmsb FgoMgdom
HOMOOEs 339035605 - 368 8%/35, Lanmggbos - 283 8°/35 s Rgbgoo - 278
8735, LdgoOmggmml  Bygggdo ®omgdol mOxgH Bsgwgdo dsGogom
boliosmEgds. s0lsbodbsgzos, MHMI d390350M00Ls s Bgbgmol GHyosbmdol
3600396G0 56 560l B0, Gglsdsdols 31 s 34 Y%-o0s (IPCC, 2003).

AYoL Fo6m850Mmds ©sIM30JOME0s Lobgmdemog d90509bmdsBy
(3. 9363580 3060 fofizmazsbo 3HYyggdos), 3nOmMIoL EHodLozo®
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LobJoMyBY (L. 93O™M30L BHYggdol Lsd. Lobdomg 0,7-05) 53539 OML
Lodommggarmdo Mmoo  GYggdol BoMommdo 200 500l 35-b
509953 9ds.

LLbo3 gMm3zbmeo Lodygm LooggbBml Gyol gmbool (Ledgw®bgm
3Y9900L) BoGmmdo 2314284 35-L FgoYbL, FgMdbol LogMomm JoMogom
386402,2 s005li0 8. LogsGoggarml (g s0moMBggs msg30L0 bobgmdeogo
369350 x39MMm3bgd0m. ByYgdo 39wMe© 0bBMmEYds 400-d Lbgsalibgs
Lobgmdol by s 3hdo. Fom dmMobos 153 Lobgmdol by, 202 Labgmdols
0mBdo s 29 Lobgmdol bobggzsmdmbdo s 11 Lobgmdol rosbgdo.
396g6056 Lobgmdgdl Mol Lodo®mnggumml gbgdos 61 Lobgmds. (&.
Bogdmgsbo, 2001). dombgogzs  Lobgmdoms  IMeg3swxgmm3abgdols,
LodoMmggml  Gyggdo  doMomos©  3s0b3  ©®sdgbodg  IgMgbosbo
Lobgmdol 3mOmdomss Homdmoygbowo. Gyob 99dddbgaro Lobgmdgdol
dobggom  9sm0  BsMMMdgd0  99dgabsomoss  gobsfowrgdmwo:
fofizmzob Byggdl 3030000 365297 35, Gog LadsOmzgermdo sGLYdWEO
3YyggdolL 15,8 %-0s. oo IGoL LmFob (Abies Nordmaniana (Stev) Spah)
30mOH®IGOL 393000 7,3 %, 65d30Lsl (Picea Orientalis Link) -4,3 %, go3zolb
(Pinus Sosnowski Nakai) &yggdl - 4,0%, bobgde m305Ls ©s MobMmzs®L -
0,2 %.

B ™396 GHYggdl 353000 Lryen 1948984 35 sbvy 84,2 %, dgemgbols
LogMmm FoMogom 280685,2 saobo 3%, 3500 dmeol EmIobomgdl fogwoom
239003Mbgdo BYggdo, obobo FoMmdmpagbowos 1087728 3s gsMmmmdby
069 Lodomm39ml  BYom IGO0 FoHMdoL 47,0 % 353050,
096 dbols doMogom 210045,5 sosbo 33, Mog LogMomm doMogol 54,4%
99000990L.  FbBsGgRL 35300 10,7 %, GebowbsGgdl 83 %,
§od@bo®gdl - 3 %, ImMybo®gdl - 5,1%. gzges Lbgs ©sbs@Bgb d9cJbosb
©5 d39hdmz96 Lobgmdgdl LodoMmzgaml Yoo ©OBSOHWIMO BoOHMMOOL
9,9 %-0 1353050.

bsgdo®mnggerml doMHomsgo Gyol 993Jabgero fofizmagsbo Labgmdgdol
3930Eggd0L 56950 S F50  BOMYZMEIMY0S

2®dmLagerm®o bsdgo — Picea orientalis L.

foh3mgzsbo, BoModfzobg, Gobdomowo 50 -0y Lodswerol bgos.
LodoOmg9emdo Bodzol FbmEmE GO0 LobgMmds — 5ETMbsgerw®o Bodzos
29303909090, Aozl L, LodoMmzgermdo s deaGxmdol
bgmdsdo. dobo 49303900l Loghmm 5G95¢0s 3500 35335B0Mmbols
L3I0 MYgROmbgdo s SBsGHMEOool  LadbOHgm—sdmbagargmo.
65930l BOHEOL M3EH0ToMH0 306MmdIO0S 1300 3—sb (5¢0. bodsGmgzgwm
1500 0—qsb) 1750-1800 3—9¢0y.

o©. bBodgo  PMowol  s3@s6o, gobgopeddwyg, IgbmBoGO
Lobgmdss.  Lodo@mggemdo  bsdgol  (dobos  3mMmmdgdo  Fgomgdoom
003050000, MBOM HA0MO© Bsdz3msb dgMmgmwos bmo, foxzgwo o330 ©s
bbg. 500. bsdgobs s 3933560M0 bLmFol 493G E3IXYOOL SGYSEo NHMJTol
9dmbgg3s 9O sbgol. Fomo 3wods@ob m3GodowMo 0sb3969d¢gd0s
35960L  Fopoo  JgBsMmEIoomo  Ggbosbmds, Bsergdqdol  faromeo
65m©9bmds MIMsgMglbs 900 30—sb 1800 90-0y. bodzols s bmFol
06906030 393M(39029d0L 5MYool bEoEm Faerow®mo G9ga3gModrIMoss
16,5°C - 19,5°C, 3030 mg0l —2,0° C- 4,5°C-0s.

B5d30L  BHodmemaom®mo  990sabermds  033wgds  5ROWOL
3035GHO0 S dMEB03M—4gMAMIROMEO 1930L9dw)M5d5d0L dobg-
300. 2o0mymxzgh 6sdzbsMmgd0L BHYol GH03gool Lod JoMoMo© XAMRL:
B5dg3bs00  3mEbyMo  GHodoL  (doMomss©  FoMod(j3:6g J39Byom),
05 bM3z560 LogMom s baglol Log®moo.

30bO0 BHo3ob 6sd3b6sMmgddo 250m0MBg3s BHYol GHo3gdol bsdo
XAMR0:  Bodzbodo Fyogolb d3gdyoo (Piceta laurocerasosa), 3mb@mb
99960b J3g@yoo (P.rhododendrosa) s Fyméob J3g@yoom (P. aquifoliosa),
HmImgdoE G0MHOMOIIP  A93MEIWIOMos  Jnwbgmol dmgddo s
93069 BoMNMBYOOom 3. IF3ZM0L 5Bob EOLSZEgm bofioedo.

Bo@sbmgsb Log®osbo GBHYol GH03900L X yB0B sELEBOTbsg0s:
3OO, 05 BJOHEMIPDBY (oMM  s©d.  LodsMmzgarmdo)
29360390 909wo Gygol g-III-IV dmbodg@ol 003sdslMosbo bsdzbstrgdo
(Poa nemoralis). 0O BsHMHMBJI0 3530000 0356056 FHyol GH03gdL,
ddIHom @5 BmIogMo ImEgbosbm bosoggdby. domo dmbodgdo
Jdgeygmdl 39— I  —sb, oMgowol  sedmbogawrgo  bsfjoerdo, 1
0mbo@gedEg 3mbgomol 3gbosbo 3eods@ol 3omMmdgddo.

9



P30omdsgsbmgsbo  BHodol  bsdgzbstgdl, HmamMogss  Gyob
Bo@olidgeggerosbo (Piceta asparulosa), J®ob@gbdgdosbo (P. saniculosa),
055390560 (P. oxalidosa) 3530000 993bo3egds®  ©IBMHEOEYEO
BIOEMBYOOL  InGHbosbm  Bosogado s  bobosmgdosh  Jowsero
§o63omdoL, I s 11 dmbo@g@ ol bsdgbs@gdoom.

00IMbOgwgo  LodoMmzgermdo Lo3dom BoO®MMdJO0MSs  FoMdme-
39600  333oMLgM0s6o FHo3ob 65d3bsMgdo (P. nudum). sbs@EHmdom®o
53909000 s@. 65930 sberms g3m3maro bsdzol  (Picea excelsa link)
096 Jobmob.  15%  3H9bosbmdol  3oMHmdgddo  sd. bsdzol  dgMdbols
108336031 9500960 0,44-0,48 o/s0° (Jlenapodopa Kapkasa, 1959).

3933°b0mGo bemFo — Abies Nordmanniana (Stev.) Spach.

LodoMmggrmdo  36gdM0350 393039 gdYos  bmFol  ghmo
Lobgmds —393356060 LmFo; JoMsd3s69, Hofizmzabo, 3oMzgwo boo-
©ob 50 3 Lodseol bgs. dgog® BGMEOEIOL 53@60 Lobgmdss, OO
bbob 996053 mdsdo Fgmdwos 0394mBgdmEIL 3093500 LadM39wol
d399; G9bol dmImbmgbo-dgbmzgommmo bobgmdss. 53 3565L369@0l
259 bmFolb bo3gmgbm 3MOMIZIO JOMOMIIE EILIZWGM BodsM39-
@Md0s 93039 do — sx3bsBgmdo, Lgsbgmdo, GoFsdo, 0dghgomdo,
3055 O 5F50530. 500. 53936 gMs JIboL Mszolo Ao3MEIwgdOL
LoOGHYgL, B.. 1500-1900 9-Bg. o©IMLOgwgo  LodsOmgzgermdo
Lo FboMgdo  2o3M(39¢gdE0os ol  olvggo  bsfowdo, dmMYMmI-
0537960560L M9a0mb6d0, 500gboLs s sb306AoL Moombyddo.

MHMymO3 339 930b6036gm, LmFobs @s Bsd3zol  2o30M3E3wgdol
30950 3M5JGH03Ws© gdmbggzs gomMBsbgml s Jabol Bsdgbotr—
b FbsMgdOL gMHM0sE 39MEH0IOXME Lo®EHYgeol, dbysglo 3wods@rMo
3060md3d0m. bmFo Jabol {dobws 3nMHMIgdL, dog®msd ol bdoMsw 9e9g3s
65930 o foggwo.

L@ FBoMgOOL GH03MEWMY0M0 9050gberMmds bsdgbsmo Byolb @odol
dbgoglos.  godmymggb  Lsd doMmomo®  XaMRL.  I3mebmmo  Godol
(J0G0M5© F9M5©N3569 J39BYom), doErsbM3sb s boglol Lsg®mosb
G0390L.  BoMMNMdS  393MEIdo  Fxgo39w0sbo  Byob  BHodgdo,
bogo@mggarmdo @Gyob d997abger Lobgmdosms Im®mol LemFbsdgdo yzgusby
05050 Fo035Md0m 450Mm0Mbg3s. 0EIMGMd0 50bodbEos, HMa
™330 MOHO BOHEOL 300MmdIddo bLmFBsmgdol dghdbols JsGogo 3s—bg
2000 8’ 5>0f93L (dernpodaopa Kapkaza, 1959).

10

39335B0mG0o (Leibmglizol) odzo — Pinus Sosnovskyi Nakai.

m®Hofj30960, BoModf39b69, 3oMzgwo  Loool bgs, 20(25)
093599  LoToe0ol. LodsGmggermdo 3bgdMozs0 BoF30L  Lodo
Lobgmdos 2530390 gdMwo: 393356060, doF30bmgol (Pinus pityusa Stev.)
©5 3mbol (Pinus kochiana Klotzsch.). 85096 50330l Gygol dobogzgdl
dbmemE 35335009600 goFzo  Jdbob. 993639 gdYeos gl
LodoOmggrmdo o350 ©s 306 3933560MmbolL B3Ol BIMHEOMOJODY.
dobo OO s103gd0s bEIEBY—X 935690, JMsMNYTgLs S .EObSL
bgmdsdo, 58 Gga0mbgdol 3mbE0bgbEswmGmo  3erods@ol d3oMmMdgddo.
39335B09H0  ¢oF30  935¢35958dyg,  JughmBoGo,  Yobgoysddwny,
Lobsomaols dmyzscmvyemo d39bs6gs, 396 0@l ohMEoEgsl.

33033650900 33b30qds GMymM3 dobos, obo Fghgmwo Lsboo
09bsliomsb, Hoggwwmsb, 659306, bLmFmsb s sBYmMsb gHMs©. I30MY
Jobmdol B9OE™dgdby dsmowo FomBomdol (I s II dmbo@gdob),
d0M0MOEI©  ghombbmgsbo,  dgsMgdom oo  LEGOYIGMGOL
30336o6Mgd05; 30390  3wm3sb  ggPomddby s  dfod,
2396300056090 9 B05sRGODBY 30 BIWO [FoMTsMdol, bsoM®bbmgsbo
3MmOH™I9000.

SO

| 3°3039@gdob bjgds
i ;'& ¢ Pinus Sosnovskyi

38 40

bgg0s 1. 35335b0580 303039 gdwYo BoJF30L GHYggdo

3BMbowHo LobgMmdss. 33b30gds IMbols s Fodwolb LadEygewdo
(.. 500 8—qsb), Hoxzeols s Bsdgbs—-LmFbsto BHyqgdol LotEygendo,
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50l bBs3NH LoMEYgedoa, B.co. 2500 3 LodsmergdEg  (Bos-
009900).

Logdommggamlb 830330l @Yol Godgd0l dglfogaolsl, 3MHmey. .
Tobo0odg (1987) 250mygmaxl 3033650900l 99902 BHYoL GHo30L X AMR39dL:

39Moo BoFgbsdmgdol Byolb Godol xamao (Pinetum siccum). dso
39300 LsdbMgo  gJbdmBoEool, dwogMo  ©odsbgdol  GIMHEMBdJdO,
bosi J3bosh sdseo Fo®dosmdol (V-IV dmbo@g®o) 8oF3bomgdl
Foxg bbmgsbgdsdo 9gHJbol  Bstogom  130-170 8/3s. 58 BHo3ob
30336560930L oo 351039005 MMOsEYMOL J9gBg (0. bl bgmds)
©5 dMOXMI-DB539MH0sbol, bgdm 13sbgmols s dmsmwdgmols dmngddo,
%.c0. 1200-1700 3 —bg.

fog3560560 goFzbsMgdol Ggob Godo (P. festucosum) gsGomm@ss
393039900 JOMOMOPI@ 0. LodsGmzgermdo ddGoww ©s dmBg-
6056 B0s@ogdBy. JIbol doMmOMOEIE Lsdrysenm FoMdsmdols 11T
0mbo@gEHob 5303365Mm9db.

Bso®mdomsbmgsbo  80Jgbstgdols  Byol  BHodol  xamzo (P
mixtoherbosa) goOHMMESs  3930EgYdMwo  dJmge  Lode®mnggermdo,
M3003MgLE M0G0l JgBY s 93MJ039 5F5M—0TgMgmol Jgol
s©.  bsfoerdo o  sboandowmsdol  Msombdo.  dowsbgmaro  LsgsMo
§om3mygboos smE3wM3o6-b50Mdswobmgbgdom, Lowss MBgBgLo©
05633003960 FoOBMBL. Fomowwo Lobdo®mob, 100-120 ferol 3 GHodol
3033650900  Fo0owo  3OHMEYYIEH0MWMIOm  godmMmbg3z06, dgmHdbol
36530 35~y 5008° s0ffg3U.

3033650380 8m3g0L Jagdyoo (P. myrtillosum s P. vacciniosum)
d9LsdsAoLOE  B0F3bsMGdO  Towowro  dmazol s foogeo  Bmizol
939¢940m. 3936E3gdMos HBgdm Lgsbgmdo s dmsmdgmdo, Losa
I dmbo ol 3OH™3gdL Jdbols.

dbobe-x3336500 GHygob Ho30L XJMBo. ULodoomzgermdo olbobo
fomdmopgbowos 330oMg Xa8gdol Lsbom. h3zgbl dogh sufig®owos
3o6053%300L Labgardfogm 6530dswol 3033bs6M9dd0.

B3gblb doge  Fofigmzbgdol  BHyob BH03gdbg  @oblogmmMgdyero
94965000900l 4505b300gds 259mfizgeros Bomdo d390gdIMYdIMO
LMol — J39Bgols s bossyol maboswo bsgMol domdsbol
05653900L  Aglfogerol  M3owlsHmolbom.  Mog  GYggool  LbsgMom
BoG®ISLOL IEAIHOL 9993009390 30MHMDSS.
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33930l 8900©03s

©9530fjol BgadomBy sOBYdMmo 93mLolEgdgdol doghH CO,-ob
8096mddoll  mEgbmdol  sMoEbgs, mboldogdgdo ©s  GHYMIobydols
©9EHO0bo3os  dmEgdnwos 9.f. 05653990L  Fgmsbbdgdsdo (2001F.),
bowm MBOHM ©YGHIOHo dgmmEgdo Im3gdmwos “bsbgarddwngsbganm
domomqdqddo...” (IPCC, 2003; ULobgerddmgzoebgwrm 36Mobiodgdo IPCC
2006), booss 90bodbmEos M¥) MmO Fgodwgds s5baMH0dgdm 0gbsl
COz-0b  B05bmddols s  gdolool ™mEgbmds  GHyob  93mboLEgdgddo.
bgdq3mvemgds  0m35wobfiobgdl  gggms  OHgHgMzmemol  bBLGo
50MoEb3zol  Mmd0gdGHoM® Lodbgwggdl, sdo@mId ELLYAl9d0s 3313900
39000850 ml  dbmemo  GYol GMmdgeodg 930mbobEgdol  Bsbdom-
05M39b0 3030l 2oblobezMom.  Mo3  ©339090s  Jom@GMUb
3GMMEGHM3MEol 30639 3960Mm©Jo .

AYg, OmamO3 d0m3o FoMmBmoyqbl d3gbsMgms s EGbmzggwme
3039930900l GOHOMIOMdL, bOsE JOMOMOIPO SO0  I39bs-
M9 BmMTo3090L 39300m.  Labgerddmasbgerm domomgdgdol (2003)
296856390000 Ty 5MBYdMEO BobBoMdsol MHYbM3msMgd0s:

1. gm@bsero domdsbs.

5) ofolBgs d0MmTobs - bosIROL BYI3oMHDY SMBYdWMWO Yzgus
30EbOwo domAsls g™, X0M330, GMGH0, JgMdo, mgbero, BMOmMEO
(0079 BYob J3905 05OHLOL domdsts 360dzbgarmgbo d30Mmgs dofolibgws
30m3oLobmsb  FgoMgdom, Tgodewgds dobo  godmm0dgzs  FgmmEm-
©WMP00EH).

0) 9offolggz9gds doMIsLS - y39es 3MEbeeo Bgbgol dBomadslbs, FoMEs 2
30 Bogengdo  0sdgBHMmolLs,  Mosh  dgmdwgdgwos  9d3oMHomws©
396Lb353905 B0sEFOL MGBMo 6030009M9dYOOLOYSb.

2. 93300560 MmMsbmmo Bogmoghgds.

) 654560 30mIsby - 0gEolbdgds yzgums sMsgmabawro dgmdbomo
00m3dsLs (BYob 3300500 LOGFMOL 2oMs), MrmymMmoiss ByBgdoymdo, olg
dofolbgs s 60soado sMLYdWo T33sMmo  dgMdobo, 833005M0
193990, X0633900 10 LA-Ls s FgBO OSTHBH®OL.

0)  Byob 93300500  LdRsMo - 6osoaol  Bgwe3ot by
Bodmysodgdmewo  bbgo@olibgs Lolgobs s  9390wgdol 93300
™O20bw0 g39bs.

3. 605o3900. B0sEIROL MmMY6Mwo Bogmoghgds BobgMowme ©s
™Mb boosydo (HmOEoL Rsmzwom) J3g9bol dogém 9@y
23960339 LoE®Igdo, BgL3ZJOOL  BsMZWom, MMEs Tomo  ASMBY3S
6050530056 89dwgdgEos.
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AYob  39bmbo  Homdmoygbowos  bggdologsb dgddbowo  Gyob
00003500  LEOOMWEOL, J39©s  ©J399IOIMYOMWO  LIMIEIGOOMS
(0nBorobs s J393YoL s booworol 3MEbswro s 33300 Lsgmol
LOODOm), 53Mgn3g dofioldzgds LoMmwyeol -gqlgms LoLEIIoLoYb.
50 mobogg 3033mbgbE0L Bo@mAsLol xsdo Fomdmoygbl Gyolb LogHmm
00mTolob.

J399m» 30dg30m BYol 3oe3gen 3003mbybEYdTo domTsbols o
BobdoMdsOL FoM529d0L 45BLsBL3MOL IOMMPO3OL.

Polizmgbgdol dmsgato LsdeyMzgwol domdsols s bsbdoMdsols
056530b goblobrgMs. ffofizmgbgdol GHyol 3gbmBbgddo 3mMmdol dmsgsco
L5d99H390l BoGMIoLOLS s BobToMmBoEOL Fotrvgdol Fgisligds dmbo
30b39MLoE-0m3mEwmdomo dgommoom (.I'. 3amonomunkos u ap. 1998;
AWNYtkur u gp. 2003; A.K.TymoxoHoB m ap. 2006). dgom@o m6ogb-
GoMdos  BYggdol sMmoaEbzol bobgwdfogm Tsbowwgdby. 3gMdme,
fofzmzbgdol Gommmdgdol, dgmdbol (0gMHMUL) FoMopols s BMJ30gd0L
9mbs3999%0, 39w3gmwo bbmgzsbgdomo xamzgdolsmgol, dmdogdoeo
0gbs  sMLgdMo  BHYgmImfymdol  sbogrgdol dobggzom. 30bs0@sb
LodoMmggarmdo o6 sOBYdIMOL (3939 GYob  Lobgmdoms o
090503969 BEOJgosms  d0omIsLol  dmbsggdms BBy,  sBoGH™I
foh3mzbgdol @gMmbs s 356MX0L (HMEJOoLs s ofizgdol) domdsbs
230962900890 os  LsdbMHYo 39335600l doMoMsEo  FGyol d9dddbgero
Lobgmdgdolamgol  dgpqboco  bggdol  do@gMooerw®mo  Fgxzsligdol
3HH0EgdolL Lodmewgdom (I'.H.I'uraypy, I'.C.A3ebucamsuin, 1990), beagom
39L30L dBoMTsls FAO-U M93mdgbwsgooom.

99660l d0mdsly (Ph) sdBMmem@MMo ddMse damdstmnmdsdo
3960L5BO3Ms BmMHIMwoom: Ph = Vp (1), bysg V o0l 396460l (0gmmb)
dogmemds 8, p - 10d3zMogg, dmErEmdol dslsdo  FsEsLsygsBo
3M99%3030956@0.  ©geml  dgMgbol  Lod3zzMozg  SOLMEIWEWE  FIMS
0amToMgmdsdo gl oMol dIMswo  bogmogmgdol  dsbs  GHmbyddo
398356900 Bgwo d96d60L dmErywmdlmsb 8°-80 (p =Mo/V..).

WOGHIOSGMOW0o Fysmmgdol dobgzoom bol dgmdbol bodzzmogol
056396900900  5M59M2350M35605. ol TIMI0EIOME0s  I39bsEIOL
Lobgmdsbg, bbmgobgdsby s BMEOL  5YOELTYNBIMBY.  Togo-
WOMO, JOMO S 03039 LobgMdoL BoF3ol (Pinus silvestris) dgmJbols
109336039 93Mm3sd0 900996l 0,42 &/3® (IPCC, 2003), bmwm Gxlgomols
3060mdqddo - 0,47 /3 (Jlecmas sHuukionenus, 1986). 50539 ©OML
dgmdbol Lod33M039 39MHOMYOL LobgmdgdoL dobg30m. Togs0MS©
303300 335030 0,32 &/03-sb (P. strobus) - 0,44 &/3-0g (P. pinaster).
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Lobgeddwgsbgerm domomgdgdol, 2003 dobgwzom LmFol (Bmyswo©)
d96gbob Lodzzmozge dowgdmeros 0,40 /3 s g3MM3eo bsdzols 0,40
G/33. Lobgddgsbgwm domomgdgddo (IPCC, 2003) dmEgdmwo @yol
Lobgmdsms dgmdbol LodzzMogol Fsh3zgbgdwgdols Asdmygbgds 93mdgb-
©0MgdMos 00 9900b39g3580, MHMES 9EHOWMdOH0Z30 Imbs3gdgdo 96
oMLYOMBL.

Lodommggodo sMLYIMEO FGyol Lobgmdoms dgmgbol Lodzz™Mo3y
BLBMEIEMEG ddMoe dEAMToMmgmdsdo 99sagbl 3933500 LmFo-
Lboomgol 0,47 3/33-b, 500MbsgEmo bosdgolomgol - 0,45 3/33-b s
3933580960 (bLeLbBmgLzol) godgolbsmgol - 0,52 &/33-L (denzpodropa
Kasxkasza, 1961).

30650056  30m3slol  4obLaBOZMOLLL  gMML  ImEMEmds Vst
fomdmygboros gMdbols s JgMdol FmEremdgdom, $30GHM™mI WgOML
100330039 Pst 59 gBJ30g00LOMZ0L Fo8MmOLOIbYds JMHMSE. 33wg30Lsl
3LoMyPWMdEom  VIOML  (JgBdoo)  LodzgMozol  Bzgbl  og®
539600 5YH0EMdM0Z30 F563969dgd0m. 3gMHdm, bmFol IgMdbols
(Jo®dom) Lod336039, bob bbmzsbgdol Tglsdsdols Fotywgddos -
0,4276-0,4440 ¢/3%-0U, bsdg0L - 0,4528-0,4759 ¢/3* @5 goF30Ls - 0,503-
0,511 /2.

AYo® OGBSO BHIOOGHMM0JO0LOMZ0L  BoGMIsLoOLS o
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(309%0L 3033mb96¢3)9d0L LogO M doMmBsbs 51420,77 5005l GHMbL s©F93L.
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3sbdo  dgdmFoeos 25074,6 smobo  GHmbs bobdo®mdso. bmFbstgdols
00mdsLol Lodgowwm Feron®o bsds@o 380,97 smobo Gmbss. domdsbisdo
©93mboMgdmaos 223,83 smolo  Gmbs  65bJoMdso. Lyan  bmZol
B0A™E96mbBoL Fogh 5BHIMLBYOMEE F0obmnddmwos 91,95 dwb Gmbs
BoboMd9olL oMmJloo, begrm CO2-0b bydwysEwm oMo Fmsbordds
0,82 9¢0b EH™bsly 9gopqbL.

35390 bsgsHmnggeml fofjzmagbgdol bospsgdo 3vdmliols s
BobIoMBSOL FoM3900

©3L53Im LsgdoMmzgmml bsdowm@g Hgaombgdol
dmdfofi3mabgddo 60swoggdol dgdsbozm®o s Jodommo dshzgbgdegdo

ofgmgzgsbo  3mOMIgdoL  Boosygdo  FoMmdmpgbowos  Gyob
gmdMowo o030l boswaggdom, Bo@sMs 59 60ssgdol dgdsbozmdo s
Jo8oMHo sbsrobydo.

@WHdMMSGHMOO 30005030 booogol  bodwdgddo 493900
sbsemobgdo: pH, dgdsbogmMo 9gpaqbocmds, 3mdmliol, dmsbomddmmo
39000Mmbgdol s 39MOMboGJOoL Fg9(339emds. sBsgrobgdo Iguermans
d9L5d5olo Ig0MEO03gdoL Jobgzom (1Mdsdg s bbg. 2010; MEwdsdy,
360308300 2014; Kaypuues, 1986; Apunymxuna, 1974).

3M3690mdgBOmwo  dgygbomdol  dobggom  dmdhofizmgzsbo
Bosogdo  doMomss  FoMdmagboos  3dodg  mobbstgdom
(L396g™0), LosE BOBOIMGO MObOL BMadzos (< 0.01 30)48,08-62,52 %-
ol Bty gddos, wgdob BMogdiool d9di339emds 3o 11,92-22,48  %-ol
BoOAwg0d0os,  bmwm  0FoMol  bosoggdo  Lodmowm s ddody
00bbs6gd0s, LoE BOBOINMO MoboL BMsdaos (< 0.01 33) 41,46-60,86
%-0b B gdd0s, 9ol BModzool d99339wmds 3o 14,20-22,34 %-ob
Bo6RY0T0o.

Jodowmo  3sbgz9bgdegdol  dobggzom  3wdfofizmabadol  ygzgwms
FOH0ob 605@sgg00 bolosmds LyLGo 05539 Mgodio0m pH= 4,77-6,27
(L396900); 5,03-6,05 (5F965); B05ESYIOO 565 JoOHVIMBEHE0S.

3600369mmgsbos  bosoado  3mdmbols  dgdEggarmds.  1gsbgomol
6050900l 3m3Lmgsb 3mGHOBMBEJdTo Jommo GoMm©Ybmds 4,87 %-sb
7,56 %-00099. J390° 3mOH0DMmbEJdT0 3500 MIMEIbmds Hmamea Lo,
0339060 930MH©9ds 0,53 %-ob-2,36 %-009. oFoMol Bossygddo
F9Lodsdobo: 5,32-6,871 % s 0,23-1,0 %.
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bsdogrm@g Hga0mbgdols dwdfhofiamgsbo @yggdol Bosgsado
3x999bob> > 65bHJoMHBSEOL JoMoggdo

Lo30wm@g Mga0mbgdol bgsbgmobs s dwysbgzol dwdfofizmagbgdols
bsb0dMdm  BoMNMBYIOYBY 9390090 wos 10-10 boosogmo  FGMowro,
303699039 BHOMwo ©s Jodow®o sbseroBol dmbszqdgdol dobgzom
2499629600900 0dbs  Boosgol Lod3zm03) (FO3IMNWo  B96gdOL
dobggz00m.

Lodom@g Mga0mbgdol bgsbgmobs s 89sbgzol GHgMoGMOmOo
Lodyggem  Lodboby@ol  3wgdhofizmabadol bosoaol bgws, 3dmlmgzseb
396580 bLodz3M03g 0,9015-1,0782 @.L3-0l GoGyEgddos, Lodmswme 0,99
3/b33-00. J3900 b53egd 3199ML0sL, FobgMmeEwoBgdME Bgbsdo Bossyol
1003360039 0BMPYds 00 1,0447-1,6195 9/LF* 50fg3L, Lodmowme 1,33
/bd3-00.

Bo@oM9do  60sogol  BoBozMMmo  m30Lgdgd0L  AMbrEIMm-
0HOMwo @5 JodonMo  9bsgroBgdol  Bshz9bgdergdol  dobgzom
0503065 B0ssAd0 MMY6o bogm0gMgdgdols doMoyo.

13s6gmol  Ladowm@g  Mgaombols  dmdfofgmgbgdol  boswagol
Loddsgmg Lodrsem 2-68 13-0s. Bgsbgool BHgho@mGmomwo bodygm
LsALsb@ol 605@sgdd0 3MBmliols 99d339wmds Lsdwgsem 267,26 (3)/3s-
b d9500996L, bmem  BsbdoMmdools - 153,75 B/3s5, Bobdo®mdsol
©0mdlbool d993339ermds 30 557,48 #/3s. 8ebg3zol B9MoG™mMmOwEwo
LoBYgem Lodbobwymol Boosygddo 3xdmlol 899;339wrmds  bodwgsEME
192,18  #/35-L 0950gbl, bmewm  BsbdoMdsols - 111,20  @/3o,
BobdoMdsol omdlool 899339 ™ds 30 347,55 B/3s.

Loadmarm@g  Mgaomboll  Ugsbgool  GgPoGmdommwo  Lodygm
LsdBobwymol 39dHofzmabadol Eyol dslinggdol bogMmm BsMmMdos 74445
35, bosogdo 3199mLol LogMmm BoMs0 EosbMgdom 19,90x10° @Gmbss,
dsbdo  531IMEoMgdwos  11,44x10°  Hmbsdg bobdo®mdso, Gog
5GIMLBIOMPB  sdLMOBdOMYdo  41,50x10°  FHmbs  bobdomdsol
©0mJdloEoL dqLo@yzoLos. bemwm Fsbagol GHIOOGHMMOMWo Lodygm
L5BobOOL  B0F3bsMgdol Loghomm gGoGommdol 12232 35, boswogdo
3mdmbob LogMomm 060, Fsdo 9310 gdYo bsb8oMdso s
3BLMEOBOMGOE0 bobToMmdsol omJloo dqlsdsdobs 2,35x100 Gmbo,
1,36x10° &mbs s 6,17x10% Bmbss. mMogg Ladowm@g Ggho@mcmomwo
LoGyggem Lodbobwmol goF3ol GHYggdol Losghom gs@mmdos 86677 3o,
Losi boosgdo 31dmlol Loghmm BoMeao ssbemgdom 22,25x106
&mboss, 5Ld0 930w 0MmYdY0s 12,80x10° BHMbsdwg bobdomdowo, Mo3
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5GHIMLRBIOMEID  SBLMOHBOMYOWO

©omgbool dgLs@yggobos (gb. 49).

47,67x10¢

Gmbs  Bobdo®mdoob

gbMomo 49. Eslsgwge  LodosMmzgmml  Ladowmdg MHgaombols

dmdpoh3mzbgdol  Bosogdo  LogMom  31dmLobs

s BsbdoMdsols

05653900
BsbdomBc0l BobdoMdsoly
399mbob doGrogo B3G50 omgbool
5QQ0Wd | BoGOMdO 30 39339 mds,
Q©JOSMIMDS 35
bod. b, b5a. b, b5d. Lo,
&/3s &b &/3s &mbo &/30 Gmbo
L3000 74445 | 26726] 19 904100 | 153.75 | 11,44x105 | 557.48 | 41,50x10°
Lodom@g
R STON

Ladowm@g 12232
(856930)

192.18 | 2,35x10°

111.20| 1,36x10°

347.55 | 6,17x106

b 86677
LodoEm@g

256,70 | 22,25x10°

147,67 | 12,80x10°

549,97 | 47,67x10°

3bMoo 50. EsLe3wgm bogdsGmzgerml dmdhofizmgbgdols boswagdo
LogH e 3m3bols s bobdoMmdsol JoMogqdo

3gBimsols | BsbBomdsgools | 0000080l
AIOOGHMOHONWO | BGOMBO ©0mgdloEol
006030 006030,
Lo@ygm Lodbabwy®o 3o 9993390 Mdo,
&mbs Ambs
&mbs
0996900 12469 | 3,20x10° 1,84x10° 6,86x10°
39600 8420 | 2,16x10° 1,24x106 4,63x10°
©230-e0Bb000 43000 | 5g316 | 9g4x108 | 5.66x10° 21,07x10°
b3gsb6gomo
La83p09@0-0980 | 1387 | 18394106 | 10,50x10¢ 39,26x10°
b3s6gmo
53bsBgOls 5.6. 54785 | 14,06x10° |  8,09x10° 30,13x10°
5360l 5.6, 23897 | 6,13x10° 3,53x10° 13,14x10°
LI @b 209274 | 53,72x105 | 30,90x106 115,09x10¢
LodoOmnzgem
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Loy @obogargo  Lodo@mggerml  d99dfofizmgbgdol  LsgMorm
BoOnMdos 209274 35,  Lool Bosogdo 3MdmLol Loghomm Fo®oyo

©9bEMmgd00 53,72x10° Bmboss, dolido 5399906 gdeos 30,90x106 -dg
Gmbs 65bToMdO, Mo SGHIMLBIOMPL BLMOHBdOMIdIMwo 115,09x106
b5 65H3oMdsoL omJlool glsdyzobos (bo. 50).

bsgo®mnggermb 399fofzmzbgdol bossgdo Lsghmm 3mdmliols s
BobIoMBSOL FoM3900

gbMowo 51. bsgsOmzggwml dwdhofzmazbgdol Boswspdo LogMmm
3139L0bs 5 BsbBoMdsOl Fotoygd0

BsbBod0l 6obJoMmdOL
Uogdo®mggeml Gord 3700l Bs6ro0 BsGrsmo @omdbool
50B060LEGsg0wo | 3° ;;m © 0 B9933900mds
bty 158, | Lo, | 158, | Loman, | 1B | Logem,
G3s | Hmbs | &3> | Gmbs | B35 | BHmbo
b s@dmbogegom
Lodo®mggerm 59485 [242,81(14,44x10°|148,86| 8,85x10° [545.88| 32.47x10°

bOQ @BBRID | 950074 |956,70|53,72x10¢|147,67| 30,9010 549,07 | 115,09x10¢
Lodo®onggerm

3mOMIol  bbmgsbgdol  xamngds®  igmxs s  bbmgsbgdols
X395890do Ighdbol FoGogol oI JOM-9MO Bms35M0 Lodggm-
Lsdgm@bgm  ©mbolidogdol bo@oMmgdol 3oMHMmdss, Mmdwol dobgwpzom
dhoxg s Joxzgby Mbbgbl 3mOMIGddo ImboFMgwo bg-Ggol ToMoyo
©p0bgde.

Lbadowm@g §of30369000  Bo@o®gdmmo boggawrg s @sdmMo-
GO0 Lsdwdomgdol sbsgrobol dggas Bgbl dog® dgagbowos

39335609960 530330L, S50IMLIgEMEmo bsdzols s 3933500 bmFol
3Y9900b5m30L FgOHdbol FoMoa0b  JNOMIOL (35w 3gMEo BEMs309d0L
00mdslvdo  goslisggsbo  3mgxo30gb@gdo  brmogg  bbmgsbgdol
X3MBoLomgol. 83 3Mbggdlowo  3mgxnoE0gbEgdol  Lsdrsergdom
99L5dgdgE0s 3MOMIOL (F9E3IMWO BMOJ30gOoL dOoMBoLOL TsGroayol
50960, J390mo»  30dwgz0m LomM0gbGsEoMm FMmEIEmdom JmbyM-

boge 3m9803096GIRL.

3933909960 B0F30L MEIEMdOMmO JnbzgdLowo
3098303096¢)g00 (Ph/83, 3/3s)

by bodo®oggenm | 268759 |253,61|68,16x10°(147,90(39,75x100|549,04| 147,56x10°

boyew  Lagotomggamml 3wdfoffgmagbgdol 268759 35-Bg  3wdombols

LSgOM TG0  OIBELMYDO” 68,16 x10° @Embss, 8sbBo
°0310momgdrymos  39,75x105-3og GmBs  BobBoMmdoo,  Gogs
3BAmbggOHMEsb 147,56x105  &mbs  BsbdoMdswol  omdlool
dgLs@yzolios.

bsgdo®mnggerml doMomsgo Gyob 993Jabgero fofigmazsbo Labgmdgdol
domdslol dmsmemdomo 3nbzgMliowmmo 3mgnosogb®dgdo
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bbmgzs6980L LogMom, gModgogdo K, %
X930 K., % 9O GmGHo | 8P3sbg By | g3glgo
356X 0056
5boysbOEo 0,8033 0,5033 0,0900 0,0833 0,1267
9e9obbmgsbo 0,7311 0,5068 0,0633 0,0339 0,1271
1
dm0foxsto 0,7240 0,5097 0,0567 0,0302 0,1274
11
afoxy 0,7237 0,5100 0,0556 0,0306 0,1275
\4
dfoggby 0,7253 0,8110 0,0552 0,0314 0,1277
mbbglio
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500mbs3vMHo 65330l FMEME™MdOMO 3Mb3zgMLOMWo 3MmgRoE0g6EHId0
(Ph/23, 3/35)

bbmgzs6980L bogBom, }Md30900 K, %
X330 K, % 9GO GoEo | 963569 dsbs | g39Lz0
356056
obogoBMEs 0,7410 0,4036 0,1205 0,1145 0,1024
Fobbmgsbo 0,6760 0,4164 0,1071 0,0482 0,1043
I
dmdfoxsco 0,6690 0,4192 0,1031 0,0420 0,1047
11
afoxg 0,6588 0,4191 0,0968 0,0381 0,1048
v
dfoxzgbg Mbbglo 0,6583 0,4204 0,0959 0,0370 0,1050
39339b0M0 bLmFol FMEEMdOMO 3MB39OLOYIEO 3953030 gbGHIdO
(Ph/03, 3/35)
bbmgzs6980L LogMom, gModgogdo K, %
X3BO K, % o6 | @omo | 8Fgsbydsts | ggbzo
39MHX 050
3boEpsBHOs 0,7708 04444 | 0,1181 0,0972 0,111
Fobbmgsbo 0,7019 0,4327 0,0984 0,0622 0,1086
I
dmdfoxsco 0,6798 0,4285 0,0913 0,0529 0,1071
II
afoxg 0,6695 0,4270 0,0884 0,0473 0,1068
\4
Fongdy 0,6627 04262 | 0,0857 0,0442 0,1066
bbgbio
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