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309B0E0I6GH0).

1560 MIM  BIONMIPOYBY FMBIGIEOLS s J393Yol Fosbo domIsls AO0bYds LsdmEgErm bggdols
15395 ™ B0MAsLol bgms MoEb3zHY PodMs3wgdom. J39@Yols s IMboMEOL yzgams Lobgmdol bsdmgem
b9900l Lsdom doMmdslol 653MS3w0 bggdol Momgbmdsbg 0dwrgzs 3mMmddo Fs00 LogMomm domdsbiol
oM.

05e03bmzs60  LBsgs®ol domdsls. 60soaol 3mEbswo Lsxz®ol domdslolbs s dsldo dmsboddwmwo
Bob3oMd5000 2560L5BPZMS LosM®mOEb3M 35946909 FM0dEo TsLoL fmbomo dgmmoom.

0000M9 1603 dm FsOMNMOBY 2odmoymxs 10-10 LssmGoabgzm dodsbo, mommgmwo Bmdom 132 v
30EbO0o BoBMO F9Mgd0m GMmMY35MM35605, B5d0b glisdmgdguos Los®moEbam dodbgdol MHom©abmds 5-
9009 5 BMOMdOL 0,532-0g 99930609d.

Lo603MIM  BoMNMOBY MZOWDBMINESE  OLDEIMIDS  FMEbIWO  LEREOL  ITRIOIXMOOL  3OME96GO.
“Lobgenddngsbganm 30m0mgdgdol” (IPCC, 2003) dobgzom ©olsd3zgdos Jsm0 ©oxgse+wemdol 3OhmEgbdol
29bLsBPZMS MZoWBMINOS.

LooMoEbgzm 8546930  gobesgs MBIBMSE  JMOMIOL  Y39wsBg  TobolosmMYdG  5YHOEdT0. vy
BIOOMODBY 9ONOMMESO 33b30 0 d9E9HYNY0, V3B IMZB0 9B boglinsbo Logs®o, 53 dgdmbggzsdo
93965MgMe  Lobgmdoms (3039  J0zMHMabm30(39d30  AobolLBP3ZMGds oo FoMMBYdO.  Sbgm
3900mb393590 15305(OBOS 53 F03OMIBM3053093d0 3-5 BssMmOEbgM dogbols Ambs39dgdo.

d90BgM BomOMIBY 50q096 Fodmbl bmdom 1x19-Bg 96 0,5x0,58-Bg s 339609 LOGFsOL FMH0b
60505308 HDg30606 (doEbgMEO LORIHO 000d9dY). IMFMHOWo I(390656099d00 A5dMmYmax9gb by s
305356 93H983¢0569dL.
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WOBdMMOGMOM05d0 y39ws 60dmdo offmbgds (9hms 96 FoEsw3g 8996930l dobgz0m) s OLEHWIMYdS
oo bgowo fmbos. sfimbowo 3mEbowo Logs@o asdwow dEyMIscmgmdsdo Jmmsgligds BMowdo s
d6M90s 35963 APMIsMIMdI©Y. bodmdo bgedgm®go ofjmbgds (dmdog [mbsdwg) s doowgds
3®Eboo LEgMOL doMIslol Hmbs 359MHIdMoe dEYMIsMGMdSTo. J0EgdMo LOWOY 0YMmBS LoOWMOEHIM
0546900l H5mEabmdsBY, FMegergds 1000002-Bg, IM93¢gds LsbodMIm BsOMMdbY MEbswro LagMol
IBIOMWMOOL 3OM3963BY. Jogdwo ooy 0d69ds GHYgdo bossaol mEboo LoggMol (Fogoswoms©
05Hg0o LOFOHOL) d0MISLOL HMbs 135 BoMCIMOBY 359MBTMHE FEYMTMGMB5T0. (50LMEYEHMMoE IO
900 Md56H9Mdsd0 45oL5Y3965 Lo FoMMS 603Tgd0L AoTMIMMDS MYMHIMBESEHT0 105°C 39d3gcsdmemsdy).

6050l 3mEboe Logs®do dmbmddmwro 5EHIMLGBIOHO BIHToMBEOL FoMmo0l lvYIbs JogdO
00dsLOL FoMog0 IM53eI0S 25oloY390 3Mmgn303099E By - 0,45-%9.

. 3mOM3ol 300560 doMAss:
Total biomass = LWB + DWB,
boog LWB - gmiboeo 30mdsls, DWB - 93305600 30mdsbs
. BobBoMdoOL 3070560 Jotroyo:
G total= (LWB + DWB) x 0,5,
Lo53 0,5 _ 9®0oL 30mAsLol BobdoMdodo goslisgzsbo 3mgn0i309bG0.

30mdslssdo ymzgwhiom®ms  ©I3mbomgdmmo bsbHIoMBdIEOL Tl sAYDs. GHYol 93mLolEdgdol

53bJgomboMgdol 3609369 m3zs60  Fobolinsmgdgwos  BoBHMEI6MBOL  MmEYBMwo  bogmogmgdgdol
36MHMOYY3060980L 063gbLogMds; oo dBoMTsLoLs s Bsbdo Y3MboMmYdMwo bsHA0MmdIOL YmzgwficroMo
653530l obLaBOZMmS B/35/fgwo. Byggdo mgMmbs s EGm@Gol dgmgbol Js®sgol Lsdwsem fierom®mo bsds@o
06905 GogLoosdo Bowgdmwo dgmmEom 39MHAM, 3MMmdol dmdoxbsgzg bbmgsbgdom xamngdl dmmol
996dbols Fo6o900L 5MLYdMo bbzomds 0gmaxs MBOHM sbowasbMos bbmgsbgdom xamzol bbmgsbgdom
06@96M35¢0bg. d00qds dgemJbols bsdo@o (3%). 98 39653690l @odMmsg3wgdom dgmdbols Lod3zzmogzgby
9000905 00Mmsbol oMo bsds@Go (BHmbyddo). bsds@ol godMozwgdom 3m9803096Gby (0.5) doowgds
94m39Herom®e© ©9g3mboMmgdeo bsbdomdool oMogol Mmgbmds (#/3s). s0bodbmwol gsdMegergdom
K=3,667-%9 30300930 53LmM306M 53490 BobdoMdsol omdlool m@gbmdsl.

39Lz0L bsdmsEm Ferory®mo 65dsEOl 2oblobmz™olsl gLsMYYIPMd® "bobgerddmgzsbywm Jomomgdgdol  (
IPCC 2003) 3096 0930396009390 356@Megdom:

Gst+br x K
r=——c boos(3

Gr - g9LgolL 65ds@o (Fsbob gMmgrYegddo)
Gst + br - @9OHMLS s GHMGOL 65350 (Fsbol gOmgEgddo)
K - 5391300 fowo 0ghHmb, Gm@obs s ggligol dolgdols xs80wsb, % -do
C - 096mb s GH™EGHoL oo 0goml, Gm@obs s ggbgol dsligdols xs80sb, % -do.
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BOool 30m3sLy s 6BJoMdSEOL Bsdo®o. 3065006 foxzgwo ymzgwfiwon®e FmmmEdzgzozs60
93965695, 5doBHMI sMLYdIMWO ROl dobd F9godegds Bsomzseml ymzgaeferome® 653sGo@. Bmoob
00mdsLols 259653 gd0m 0,45-Bg 8000Jds BMMMEdo ©I3MB0MHYIM0 BobToMmDIEOL o650, &/3s/fgwo. 0d
d900bg935d0 0¥) ©J399JdMGdMo LoMmmol - by d3gbstrgms, 3BJadoLs s dosbgmwo LoRMmO,
00mdsly  HoMmImoabl  FgoMgdom  dzoMg  3mI3mbgbBHL  dofolBgs  BoMmAslol  bobdoMdools
9HgMH3956M0bs, 53 990mbgg35d0 LIZ9d05 Jobo M3 gEYmRs BSHA0MBOL LygMmm FsB396900Ib (
IPCC 2003) 50b0dbmemo ©sd390s ds0rmngdeos Bggbo foxzabs@gdol 99dmbgggzsdo. B3gd 89dmbgggzsdo
sdmbogargm  foxzwol 39bmbgddo bsbdoMmdsol farorm®o bsdsdo Fomdmoygbowos gmml, GmEob,
39L30Ls O BMMEOL oMo Bsds@gdol bs3MgdoL Loboo.

503mbsgEgom  Lsgds@mzggermdo foxwoom gsds@mbgdmmo $HYggdol BsGMMdO ©s
dgdbols 56530

L5doM039W ML ocgdmbs s 0169dMm030 MYLMLYdOL (330l BEAOBOLEHMML gOHM3BMEo Lo@Yygm LosagbEmL
9mbs39990000 BHYolb BMbOL gOHMosbo  seMogbzol 2005 ool dsB3969dgdol  dobggzom  (Lsdygm
©93560Hd96G0 2006) ULodoeromnzgrml GYgol xgmbodo fogwom 2sd35@mbgdme 3HYgadl Yz9wsbHy oo
ROMNMO0 353050 - §1O®MO Joomb 84 smslo 35, M3 LodoOMZIWMTO BHYOM IGO0 BGMMMOOL 47%-
b 895003906L. LodoMM39w ML BHYob BMBEOL MBROM sHE0 BMbo3gF9d0 56 SMLYIMBL. dMEM so [guBg dg@os
LogoMM39w Mo EYyggdol 06395EIM0Do300 96 BoGoEgdrEs.

503mbs3wgm LodoMmzggwrmdo (foxgwo dmsdo ms30L 393MEIEgd0L LoMEYgwl Jabol b.co. 800 (1000) 3-sb
1500 (1600) 9-009. 305356 35335L0MbBY, ogowoms Fos 3obgmdo Hoxzguwo GsbdMgE0mgdol Laboo sol
b0o390d0 b.0. 2200 — 2300 3-99. oBgwo doMH0mMss© BsoMbbMgsbo 3mOM™MIgdomss foMdmygbogro.
om0 L3O m @ogbogoemo LobdoMg 0,56-0s. {o®Bosmdols dobgzom Jabols dmbodg@ol II-IIT 3eslols
3MmOMIgoL, LYdse3gddo 30 - IV-V 305b0b FHobdMgszom 13mMds30gdlL. 3065006 foxzgao bsombbmgsbo
3MOMIGO0Mss FoMdmagbowo, s30@™a dgmgbols JoGroao A9BolsbBPZMS bbmgsbgdol xama3gdol dobgwz00.

5033w gm BodoMmM3gmdo FoRwom 2o85EMmbgdME0 3Yggdo BoMmmss FoMdmygbowo. obobo 456709

39dGHoOBgs  93MEI9dwo.  359mbszolol  Loboom  dbmwmE  YEMBWOLHYsOML,  gobdgAoLy
sboendosgol 360E3035¢0E 9GP0 56155 39303909000, 0g BOsE 3€00BsGH0 MBMM 3MmbEH0BIBE I ME0S.
Horwbsmgdols 3530390905 (350390 8996030350003 )GJO0L obg300 5M5M6BIM0S.

gb®o 1-do Im@GHbowos 503mbogwgm  Lods@mzgermdo  (onwbsdgdol BsGmMmdols s  Fo6oaqdol
056396900900 bbmgsbgdol xawnqdol dobgzom s BHYMoGHMMOMwo Lsdyggm LodbsbwMgdols dobgz00.
b 396513690 dMo33L Lodggm Bbol GHYMoEMM0sDg sOLYdMWo Fogwbsdgdol, 56w o gdsgow
3996030350003 9BH0L 50bOLEHMI30 BINOOBHMM05DY 393MEIWYOME FoRwbsMgdl (obToMEHgdoLsM30L,
052505, 39bgmol BHgMoGmOmomwo Bsdggm bsdbobwmo dmoEsgl: sBAgGoL, YzsMHEOob, wsaMmEIbob,

BORSBOL, LogaMgxml, Loebspols s  ©IEMBWOLHYsO™ML IMboEo3swo@gEgdol sdoboliGMogore
A9IO0GHMO0YOL).
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3b®owdo dm@sbowro dmbs3gdgdol dobgz00 50dmMbogErgo LsdosMmggwmdo foxgwolb GHyol RmMIS3090L
456709 35 BoMHOMOO 35305, LogMmm FoMoyom 796735 soslo @, o3 LodoOmzgwmdo  sOLGdME
Doxbsmgdol LogHmm goMmMMdOL 42%-1 9950y9bL, brem 37,9%- - dgmJbols Jseogols dobggom.

3b®oo 1

503mlssggm LogdoMmggeml foxwbsmgdols Bommmdo s 35050 GHINOGHMMOrIo Lodggm Lodbabyy@Mgdolss
©>5 bB6m356900L Xa53900L dobgogzgom (3s/smslo 33)

T - — bbmgsbgdol xamz0 §
b b ¢ c D o
[=e] o [>2]
Loggem Lsdbsbmeo 35/500550 115 Hb § % c%; §>o % 5 3®
SBLO SUO ]
P 3 3 sgj > © -
161451 10 771 43626 37948 | 56155 | 22941
3obgmo — 190,3
30727,6 0,3 64,6 6777 4 7180,7 | 113259 | 53787
850 Jm®ol Jos 133417 10 535 27377 31587 | 52079 | 22126 | o
3obgomo 26147,2 0,3 49,4 4419,7 5985,6 | 10493,3 | 51989 ’
4399 JoHo 40435 7 158 16922 11576 | 11425 347 1813
8254,8 0,1 17,3 3103,0 2456,9 | 2581,0 96,5 ’
dabgos-dmosbgmo | 42317 12 186 14756 10029 | 16208 1126 1730
7331,4 0,2 10,8 2054,7 1821,9 | 32239 219,9 ’
B0 JoBO@Wo 87647 113 2449 50956 16174 | 15478 2477 1520
13323,5 2,1 116,9 | 6296,7 2950,3 | 34244 | 5331 ’
15d3bg-x93569070 18019 3 1131 4706 2178 8519 1482 2004
3774,1 - 26,0 690,5 476,6 21756 | 4054 ’
g4mg. mdowobol
1589935639 10369 2 38 5495 1211 2375 1248 729.4
3083¢9gbo s 2378,9 . 3,9 1114,9 2998 660,8 299,5 ’
»U5dAYILIgd30o”
LdsBed 96471 101 7545 58329 12953 | 13085 4458 613
209Po0e 138832 30 | 2939 | 72623 | 2459,7 | 28008 | 10635 :
. bg@ Q. ! 456709 | 248 | 12278 | 194790 | 92069 | 123245 | 34079 | _
2Jo603e0m 79673,5 | 57 | 5334 | 27299,5 | 17645,9 | 26192,4 | 7996,6 ’
foxwbstgdo
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bbm356900L  XMRBgdoL  dobgz00  SEIMLIZgm  LodsMmzgerml  foxwom  godsdmbgdmmo  Fyggdo
doM005E F9obbmgzsbo (41-100 ferol) 3mm™Igdomss [odmygbowro. dsmo LoghHmm gFommmdos 194790

35, 969 50IMLsgegm LodsMmzggarmdo 493M39w9dwo Horwbs®mgdol 42,7%, bmem d9gMHdbol dstogo 27,3
dowombo 33 05, M3 LoYOOM TG0l 34,3%-05. b3Tom© Towowos dhoxy s hoxzgby Wbbglo BHYggdol
BoOOMdO, MMIgEo3 99o9bl 157324 35-U. 3gOJbol doMmsgom 34189 somslio 33, Go3 dgLodsdolo
50dmboggm Bodo®mzgeml Foxgwbs®gdol  gsMmmodol 34,4%-05, bmwm dgmdbol dotogols dobgzom
15305 Foo0s s 42,9%-b Fgogbl. Fogwbs® 300MHMTGOTo sHEYSBMHS MoMdOL (bbM3s69gd0L I s 11
3wobol 40 Gersdg) (oo doewbg dhocMos, ol dbmem@ 2,7%-00 Loghom godmmdoom 12526 3s.
50dMboggm LodoMmmzgerml Hoxzwbsmdol BsMmmMdgdo bbmgsbgdol xawngdol Jobgozom bolosmYds
39900930 36HM396GHWWO 2osbsffogdom: sHsWASBO©s - 2,7%, Fmobbmgsbo 42,7%, dmdfoxsto - 20,1%,
dhogg - 27,0%, dfoxgbg «bbgbo - 7,5%.

5©dmbogwgm  bodoMmzgermdo 493039900 HoiwbsMmgdol 439wsbg OO FsOMMdo ©s dgedbols
35650 35bgm0ol Mgaombdo sOBYdWME Foxwbsdgdbg dmobl. glsdsdolo 161451 35 s 30726,6 smslo @,
53 50IMBOggm bogoMm39wW Ml J;ngeo Hoxwbs®gdol GsGmMdolL 35,4%-1 Jgogbl, BoMogol dobgzom
- 38,6%-U, 58539 O™V, 250m0MB735 Bomswo FomBsmdoom - 190,3 83/3s.

b  500b0dbMl, GMI 3Jsbgomo 300 30TsEIM-b0sIMBMRB0Z0  Ms30L9gdMEMYdIdOL  dobgzom
3059My35MmM35605. G0 3obgmo, 499 39bgPMIB F9gMgdom, FodmomBgzs MRBOH™M bm@EHom, FdMowo
LBGOM303290 G030 30ToGOm, beagm 3569 395gmo - WROM 3:06EH0696@SMGO FdMswo 3wods@oom.
396b35399@ds 30To@Bds gobsdoMmMds oMy 39bgmdo HoRwbsMgdol BsMmmdOL d9di306Mgds dbbs® s
HEHobIO 3mOHMTOOL batrx Dy s 53539 OML Fo000 FoMTsmdoL F9dE0M9ds.

306500096  dgomozol dobgwgom, bB396  Foxzgwbsdgddo ©sd399g0sMmGOMEo  LaGmmerol (439399
3MBM0, b0ssRoL 3MEboo s 33300500 LoBIMO) BoMTSLOLS s BIHTOMBIOL ToMgd0L Fglfogerolsols

boggarg Loddomgdl 39HoMIMgdm ImGHIB0sBM g3mEHM30Ls s FmITOs™ g3mEGHM30L 30MMmd0d0. sdo@™d,
80Bsbdgfimboo  Bs3m3z5tgm MBOM  ©IGHOIWIMOE  dob30bomm  Ladowm@g ™d0gd@gdol - TJos
3obgoobs  (0mGHgbosbm 93mGH™M30) s J399m  JoGmol  (3mddIMswm  g3m@GHM30l) Honwbsmgdo; dsmo
BOMMOGO0LS 5 3653900l AoBsfogds Bbm3s6900L X 53900L Jobggoom.

dos 39bgomol dm@gbosbm 93m@™3ol  Horwbsmgdo  dmoisgl sbdg@ol, gus3zol, Y3sMmgeols s
M E9bol 3MBoE035¢0E 3HJOOL BHIMOEMM09dDY o3MEIYdME FoBwbsMmgdl. 3500 LogMmM BsOHMNMBO
133417 39d3o60s, 896dbols Logmomm oMo 26147,2 smsbo 33, fogwbsdgdol Homdomds 1 35-bg - 195,5 93-

09.

Poxmbsmqdol gobsfowgds Bbm3s6900L Xamx3gdol dobgzom 898 absoMs 98m0oygmemgds: oML
dobg3000 9bsEsBOES 3OH™Iqd0 0,4%-U (54535), dmobbmgzgsbo 20,5%-b (273773s), dmdfogs@o 23,6%-b
(31587 3»), 9fogg 40%-b (52079 3s) s dfoxzgbg «Mbbgbo @yggdo 16,5%- (221263s5) 9o09bL. Homrdomdols
dobg300 1 35-Bg sboeasBms FoxzwbsMgdol dotogo d9goagbl 91,2 33, Frpbbmgsbols - 161,4 83-b,
dmdfogsmobs - 189,5 33-U, dhoxg Hoxnwbscgdol - 201,5 3L s IFoxggby Mbbgbo 3o - 235 33-b. JsMogol
dobgz00 domo  3OHME96GMIO  Aosbsflogds Tgdgaos: sbowgsbMs  Fogwbsmgdols - 0,2%,
39955b6m3560 - 16,9%, dmdfozsto - 22,9%, 8hoxg - 40,1%, 3foxggbg Mbbglo fFonwbstgdols - 19,9%.
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93990 JoOmerol dmdIMswm 93mGHM30L  Fonwbsmgddo 499M05690Mwos: 1gmMOfYsOH™UL, dreboliol,
©3560bob, F5GBMEOls s J9MPIBBOL IMBoE035woEgBYdT0 Fo3M(39wgdYwo Foxwbs®gdo.

om0 BOgHMM BoOMMNMOJIOLS O FoMoa0l dmbo398900 BbM3z56980L xaRqdol dobgwzom (gbGowo 1)
3990092650650 boforgds:

9399 Jo®oob fogwom 4505@MbgdmE $HYggdl 39300 40435 39dGHoMo, IgMdbol bsgMomm Jotropao 8254,8
SO 8305, 53 950IMLOZEG0  LodoMMZYML  LOgMM BOMMMOOL 8,9%-05, bmwm LsgMomm FoMoyol
dobgz00 - 10,4%. J399m Jomneol Fogwbs®gdol Lodwowm ds®moqo 1 35-Bg 204,1 33-0s.

943900 ool Hoxzwbsmgdol gobsfowgds bbmgsbgdol xawngdol dobgzom Fgdga0s: BsGMNMOL
dobg3000 - sbowgsbMs foxzgwbsmgdo Fgoyqbl 165 35-U (0,4%), Fmobbmgsbo - 16922 35-U (41,8%),
dmadfogsmo - 11576 35-b (28,6%), Ihoxng - 11425 35-U (28,3%) s dfongbg mbbglio - 347 35-U (0,9%).

396gbob 56153900L 3MM3E96GMEo gobshowgds bbmgzsbgdol xamngdol dobgzom 999ga0s: sbaERsHBEOS
Poxambstmqgdo - 0,2% (17,3 s0b.3%), dobbmgzgsbo - 37,6% (3103 sobs.d3), dmdfogsto - 30,0% (2456,9 s»b.03),
dfogg - 31,3% (2581,0 500b.8%) o dhoxzgbg Mbbalo - 1,2% (96,.5 sabs.33).

§oM3omdol dobgzom 1 35 gsGomdBY dgMdbol otmog0s: sboasbMs foxwbs®mgddo - 105 33/3s,
9295bbmgzobol - 183,4 9%/3s,, dmdfoxzs®olb - 212,2% 8%/3s,, dfoxggbo - 225,9 8%/35 s dfoggbg mbbglols -
275,10% 3.

3bmdowos, M3 @GyYyg, OMAMO3 domEgbmbo, §oMmImoygbl 9@IMLGIOMEo bsbdoMmdsol sz
0690603 MgHgMH395OL. 5dYBs©, 50BMBEZgm Logds®M3gwml Foxzwbs®gddo dgmdbols s dmerosbs
AYob  d0MAsLol  Jooggd0  ASBLEBEZME396 Tommdo  3MBEIBEGHMOMdMEO  S5EHIMLBIOWwO  BHoMBOL
956530L mEIBbMBSL, HMIGEms Jglobgd J3gdmod 33946935 LordsGO.

boggarg BsdMTomgdol doMoMsEo JoBsb0s Fogwbs®gddo ©sd390wYdMYOMO LMol (bg dwghdmzsbo
93965699 ™dOLS s B0sEIHOL 3MEbso s F33WMO LOFMOL) dOMTsLOL FobldBOIMS.

5. Lodo®mggermdo foxwom ods¢™bgdmew  3HYggol 1o305ME OO  FIOOIMDO  ©9353050. 5doGHM™T,
5939000905090 LoMmol  domdslol  AobLEBEO3MOL  JoBbom  Fg@Bgmwo  oym  foxwol

5Q30b5dYgMBIol  439ewsbg  sTobsllosmgdgwo Mgaombgdo, Loswsg dmghym OHMgdomo  Lsbodwydm
ROMOMBIOO.

339300 Md09d3H9gd0L 99MBg3s s LsEOTMIM GsMNMIGIOL EILLOSMYOS

Lo6930MbMLEOMGdM  BsdMTomgdol EOML  s. LodoGmzgermdo JgMBgMwo 0ym  sA0bsTYmzggerol
30600900l Jobgz0m  [HoRwbsMGOOLIMZOL  Y39wsHg MBOM  bILOIMYdJO MO0  93MGHM30 -
3m@96056m (3M0w0) s InIIOS™M 93mEH™30. Foxzwbs®gdol dm@Egbosbm sa0wlsdymggeols 30HMdYdO
439w5Hg 396505 3o3MmbsEMo dos 3obgmol Mgaombdo, bmem dmddmsgm §399m Jo®omwol Ggyombdo.
dos 39bgmol Gyob gmbdo foxzwbsmqdol fowo 64,8 %-05, bmwm Jgqgdm JoGomeols MHgaombols @yob
13mbdo foxzwbsmndl 29,15 % m35305m.
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dos 39bgmol Mgaombdo, foxwol InEHbosbm syowlisdymaguol 306Hmdgddo godmymzowo ogm 24
©@OMYO0M0 160NN FoMMMBO. Fo0 FHoJLOE0MO SMHIMOLLL oAIboWos FogwbsMgdol bbmzsbgds,
09050099bc0mds, dmbo@gBolL 3erslo, Gogbsgom®mo Lobdodmg, 3M®Aol Lodwsgrm Bodserg S 053YGHMO,
996dbols BoMo0. Boaod 0535600 YMEMOEEYds 453b30gdME0 0Ym ©OJ390JdMYIMO LMoL
(9393Yobs o FMDBoMOL) LobgmdMog 99950y bermdsby, o500 MHOEbMgbMdsLs s ©IbEMM™MIgEHMOmME
953969009 b9. 50H9gMH0wo 0gm bosogol 3MEbowro s 333M0 LBoRIMO. OAO0BS FMEbIO LoRMOL
©M30b6s6E0 Lobgmds, dosbgmeEo LOBMOL ORIMIMdOL bo®olbo s LosMoibam 85969006 sgdmwo
094m (303Mboeo LERMOL dBoMAsLs. LI BIMMNMOBY IYIBOWO 0ym 93305M0 LEREMOL BHodo, Loldy s
IBIOMWMOOL 3OM(3963)0. Fo0™bol Lsd s gdom 09GO 0ym 933M0 LERMHOL BodMIgdo domdslols
396LsBPZMHOLIMZOL.  B0sEOROL  ILELOLSMYIWOI® 293900 605IYOL  FM0Egdo, BOGIMIES  To0
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53m00M900d 522,24 5sbo GHMbs 65HT0MBIO 9699 5GIMBGRIHMPIE sBLMOBOMYdIMos doeromb 915
5L Bob oMol omMmdloo.

d399m Jodomeools Hga0mbol Foxgmbs®gddo 8sb3005M98wo Yol 83300 LsBMOL domTsls s
BobdoMmdsOL 5653900

B396L dogM J399m Jomomeol Mga0mbol fogwbs®gddo dglfsgerowo ogm Hogwol bbgswalibgs bbmgsbgdols
306OHM3gdd0 BsIMYs0dgdwo GYol 9330 LOxMOL 5390wgds, Loddwsgzmy, IBIMWIMIOL boMolbo
@5 30M3sLOLY s BobToMmBsEOL ToM59g00, MMIgEms F5b39690d0 Im@Esbowos sbMow 14-8o.

gbGogo 14
J399m Js®ongrol fogwbsmgddo sGlgdeo 93300500 Lsg®ol domAslols s bsbToMmdsol
35653900 bbmgs56980L X3 Mx9d0L Jobgrgzom, sdlmEE MG FBMe dEymdsmgmdsdo

. 2 AYob 9330560 LogHMO
0g3eBs(9d0l 2 & 5T
e ﬁbgs;,o[iggob Sz Homebitobol f? 2| bobgy, @@3601? B0 | Bomdsbs, | BsbBoMds0
X399%30, fawo |5 Ogob Hoso &% | 13-30 | bstobbo /02 &/3s &/3s
- SDD %
6-4 | 93305GLsgM0sbo | 0,7 2-3 80 0,918 7,344 4,252
7-9 fogobosbo 0,6 1-2 80 0,966 1,932 1,117
1 SbOAsBMs, | 15-9 | bso@dssbmgsbo | 0,6 3-4 50 1,377 6,885 3,986
1-40 16-4 039605560 0,5 - - - - -
3B dBOS FoRwbs®mgddo Ggol 933060 LsgMOL 0.686 4,040 2,339
Lodmom Fo6529000
3-J | 833000boggMosbo | 0,7 4-5 100 0,993 9,330 5,402
5-9 dogzosbo 0,7 2-3 100 0,678 6,780 3,926
BomsbBo1asto 12-4 | 833050Lsg3M0s60 | 0,6 2-3 100 0,615 6,150 3,561
2 | 99 A go * 1 18-J | 3330000b5@360060 | 0,6 3-4 70 1,020 7,110 4,134
- 21- fogs60560 0,5 2-3 90 0,686 6,174 3,575
3995b6b6m396 Hoxzabsmgddo @yob 9330960 Log®mols 7115 4120
1505 FoEISYOS
1-4 | 833005MLogMosbo | 0,6 1-2 100 0,251 2,510 1,453
3 dmdfogsto 4-4 959430sbo 0,5 - - - - -
101-120 8-4 | 933005MLogMosbo | 0,7 3-5 100 0,821 8,210 4,754
9-4 | 93305OLogMosbo | 0,7 3-4 100 0,665 6,650 3,850
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20-4|  Bsygemosbo | 06 | 3-4 | 60 0,946 5,676 3,286
9Gogsm Hoxwbsmgddo @yol 833000 LEgMOL 4,609 2,670
1535 FoMOR0S
2- | 8330006bs@60560 | 0.8 | 3-4 100 1,006 | 10,000 5,825
13-4 | 93350060 | 0,6 4-5 100 1,228 12,280 7,110
. 14-J | 8330000b50360560 | 0,6 | 3-4 100 0,878 8,780 5,084
4 b0, 22-4 Bogabosbo 07 | 34 90 0,957 9,570 5,541
121-160
23-4 {ogz960960 0,4 - -~ - - -
dfoxg Honwbscgddo Gyol 9330900 LEgMob 8,138 4712
1535 FoM5Q00
10-9 | Boo®doemobmgsbo | 0,4 - - - - -
N 11-J | 230860560 05 | 24 100 0,484 4,840 2,802
5 “3;;3% I 117-9 | 8330000560560 | 0.6 | 3-4 80 0,647 5,176 2,997
6 1_@ 03000’ o 119-0 | 333006bogGosbo | 06 | 46 100 1,688 | 16,880 9,774
2203 dhoggbg Mbbglo Hoxzwbsmgddo Gyol 93300960
6,724 3,893
LoR3MOL LG FoMoy0d

bogasBMEs  Joxnmbs@gddo GHYol 9330M0  LHRMOL  BoMIsLOL  Fo6gdOL  MPIEMBS  JOMOMSO©
5930009005 @Yol GHo3bg s 3mMM™Iol 35GX0L F9360)mdoL bolosmbg. 9330sMLIRMH0BO BHYol
G039080  BIMYs0dgdm@os  goMsdsgzowo” $Hodol 933005600 Loxs®o, MMIOol  d0mdslol  Lalivgserm
958396900 7,344 (3/35-1 50fjg3L. dsLTo 538 oMgdo 65HT0MBSOL ToGrvq0s 4,252 BH/3s. TS
0330900 Log®mol o630 forwol booMbbogzsh Gyol FH039dd0 - 6,885 B/3s, Bobdo®mdools - 3,986 &/3o.
fogaol §og35606 EHgol GH039dd0 Bsdmyswrgdgdwos ,,H00wo GHodol, 930y Loldob Lsxgsmo, MHMIGEms
Lodmoem o600 0,966 (3/35-b 9950099bU.

brem, 43990 Jomemols 165 399d@serbg BOLYdMWwo sHsgsBOH©s FFoRwbs®gddo Bsdmyswodgdrwmo @yob
8330560 Lo LsgAM BoMoy0 0,67 5050 FHMBss, FolBo EI3MboMmYdIM0s 0,0386 BHMbsdwg bobdoMmdswo.

9obbmgsbo Foxmbsmgdo Mgaombdo 16922 3gd@e®bgs 393M3Iw9dwo. Forwbs®gddo doMOmOs©
Bo9tgo0dg00s ,35M585350" BHodol, 3-5 13-0g Lolgob Gyol 93300 LsgsMO, HMIWOlL domdslols
U535 M M50 15305 TS S 7,115 B/35-1 895096, BobdoMmdsOL FoMogoo 4,120 (3)/35-By.

boyen 690630 493039090 995bbmgsb  (orwbs®mgddo (399myoodgdme  @GHyol 83300  LsgMOL
LogmoM o605 120,4 5@SLO GHMbs, Lo 539999 0MHYd0s 69,7 EHMbsdg BobdoMdsO, Mo 255,6 S
A™b537 5dLMMHIOMYOMO BobJoMdool omdulool gbs@yzolos.

dmdfogsmo fHoxgwmbsegdo Mgyombdo (oMdmpqbowos JoMomss©  933MLIRMOBO  GHYol  GHodob
306OMIgd0m s GHYol BHodom Horwbsmo Foyzwol J39@yoom. s0bodbme 3mOHMAgddo Bsdmyserodgd o
bbgoolibgs LoddwsgzMol s 5390w gdols 933M0 LORsGO. 50bodbw 3mMHMIgddo BIFMYS0dYdWO
AYob 8330560 LOgMOL LogMHNM doMTsSLOL Lodwogm oMo 4,609 &/3s, dslido 2,670 B/3s g3mbocmgdmeo
35bJoMd>Om.
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bmen, Mgyombdo 11576 39d@o6bg 493039gdeo dmdfogs®o (oxwbs®mgdol Gyol 933000 LsggMol
056530 B5305Mm© o005, BoLO BOMAsLS 53,4 sl BHMbodgs, Asldo 53299E0MOE0s 30,9 smslo GHMbs
BobdoMdsgo.

dhogzg Hoxmbsmgdo. Gyol 9330600 LoxzMol FoMmggdo bYlfogzErowros 933IMOLIRM06O s fozs60560 GHYol
AY3g00L  Hoxzmbsmgddo  dmfymdoer  LsbodMdm  BIMMMIYPRDY.  Forwbs®mgddo  doMHomII©
Bo0tygo0dgdmros 3des360, 3-5 bI LoIdWszMOL, ,A9MT535W0" s ,2IHgdo“ G030l 933WHM0 BOBSGO,
05Qm0 o0 OIBIOIMEIMOOLD.  453MbsZOLL  [oMmBMoqbl  sdsemo 0,4 Lobdomol  {fogsbosbo
Doxbsmo, LosE 93300500 LyGIMO HoMmBMEYIboEr0s doMOMso® [Hobs ferol EBHyol Bsdmbsiggbom. dfogg
bbm356900L Forwbs®ol 9330900 LEgMol Lodwswrm Fo®msao F950a9bL 8,138 3/35-U, beagom BsbToMmdsOls
4,712 &/35-b.

boen, d390m Joorendo 11425 39d@s0Bg 493039wgdeo dfoxg bbmgsbgdol (oxwoom gods@mbgdwmyan
306OHmIgddo  BsdMmyswodgdeo  BYolb  93309M0  Log®mol  FoMogo 93,0 sl GHmbsdYo, dslido
5329999006539 0 bsbJoMdsOL Fo6r100 53,8 sl GHMbSL s0figgL.

foxzgby Mbbglio Forwbsmgdo. Mgaombdo bsbodMdm GoMmMdIdO Infymdowo ogm bsoMmdawsbmgsbo,
933050L530M0560 5 3300008 Loxg®mosbo  fogwol  FGHyob  ($H03gdd0.033IMOBBM06  fogwbsmgddo
3963000069005 86360, 3-6 LA LobJolb 8330 LEBIMO, OHMIGW DS o0 39J@9OMDY 5,2 BHMbob 16,9
AMBoL BoMqddos. MmamM3 IMLserm©byero 0gm Esdseo 0,4 LobAoMOL 650MBdSEIbMZ6 Fogwbsmgddo
AGYol 8330900 LR LOgMmMm® 5O 9M0L, 0g0 HoMImgbowos doMomss fobs erol GHyob
Bodmbo3ggbom. dowmbgsga sdobs, dfoxgbg mbbgl Hoxnmbsmnddo @yob 833060 LogMol LogMmm JoMoQ0
BOOMOOL gOHNGM DB FoM5¢05 S 6,724 ¢/35-1 8950039bb.

93900 Joronedo dmddMom  5©Q0WlsdYMBIol 30MMdJdT0 3930390 FoBWOom  2odsEMmbgde
3306OH™390L 40435 39J@9M0 ©9353050. Jo0d0 5OBYOMEO GHYob 33300900 LERMOL dOMISLOLS s BHAOMBOL

056539000:

bbmgzs6900L %3530 RBIONHMO0, 35 d0MdsLs, ¢ 65b3oMHds©O, ¢
b sBEOES foRwbs®o 165 0,667 0,39
d995bbmgsbo Hozwbs®o 16922 120,4 69,7
9mIfoxzsM0 foxgwbs®o 11576 53,4 30,9
dfoxg foxwbstro 11425 93,0 53,8
dhoxgbg Mmbbglio 347 23 1,3

Lwgeo 40435 269,77 156,09

5060250, 9399m Jomomol 40435 399@o0Bg 29303190 Forwbs®gddo gobgzomsmgdmwo  LygMom
956530 269,8 50550 BHMbss. Lo 53299 0MGOME0s 156,1 5MoL0 BHMbs BsHA0MBO. Bro3 SEGIMBGRYOHMD
BLMOB0MGOMO 572,4 5005L0 FHMbs BobdoMdsol omJloolL EGHmeEgslios.
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503mbs3Egom  Lsgdo@mzggeml Foxwbsmgdol 60ssado mGysbmmwo bsbJoMmdsol
35653900l dgxuslsigds

B0sog0  omBmoagbl  domErmaom®mo  BsbdoMdsol  g3zgwsbg dwsgzm  M9HYM3SOL. 3393900,
50396005 HMI bobToMdSEOL FoMog0 YsTofob osEIMbRgM™MTo 8950qbL 7,10 EHmbsl, domdslisdo - 4,8.
101 &, 83696 Hgargddo - 2,5. 10! &), Brz9dLs s ™3996998d0 - 5,10'-sb 8,10'-8ng, bmwm boswayol
6206 603009090530 - 30,101 BHMbL. bmBwoml 60s@sygddo mOxgH IgEHo BobdoMmdoos, 30Mg
5GHIMLbBgOMTo. dg3g Fowoe0s  B0oIR0EIB  SBHIMLGBIOMT0  BHA0MBIEOL  25OBYBOL  BOMOIbMDS.
5GHIMbBge™mdo 9doloGMYdMEo BobJoMmdsoll omdlool LygMmm MmEYbMdOIL Boswsa®g dmool 20 %,
HmIgeois bosogol Lwbmdzol d9939md00 J0dE0bsMgMdL. 50506 ferom®s 50-70 I't bsbToMmdools

©0mJloO 2590b9ds.

AYob 6050529080 dobo dM3EMdIOMO FoLoLS S BIHAOMBIOL FoMogdOL FoBLEDBWIMOLOL Qsdm30Yygbgom
©OJGHMO  0bm  gmaoBs0dz0ol  dogh  FgMmms35HgdIMo  IJOMPOZs, BMIJWOE  ©BwYdbgdME0s
903060990 BMEOIMGdoL godmygbgdsby. 58 JoBbom, B396L doge Ladowrm@g Mgyombgddo dglfsgwrowos
Donwbsmo 30@MEgbmbIdol Bosiggdol 3MmbMwmdgBMmwo ©s Jodom®mo Ggagbowmds, bbgsalbgs
bbm356930L % 333900Ls S BHYoL BH03900l Fom35¢olobgdoom.

o> 3sbgmols s g3gdm  Jooreol  Formbsmgdol 6osoggdol dgdsbozm@o s JodomGo
09003060 MdSs. WsdMMGHMMHOME 306tm09dT0 B0sIRoL 60dMTIgdTo 53000 sbswoBgdo: pH, dgdsbozmeo
9903960 mds,  3mdMLol, TMNbMJIMNwo  3omombrdol s 39MdIMBsFBHIOOL  FIIE39Ww™Mds.  bsEobgdo
d9LEOMWES Fgbodsdolbo FgmmO3zqgdol dobgzom («MmYdsdy s Lbg. 2010; ME@mPsdg, Jzmogodzowo 2014;
Kaypuues, 1986).

dos 39bgmol Hogwbsmgdol boswoggdo 89dsbozm®o dgwagbowwmdols dobgwozom bydwowm s ddody
00bbsMgdl 3093903690y, 1-0,25 30 gGodzool T9d(339emds 5M0mobsdstns s dgeygmdl 0,6-5.7 %-ob
RMAWGddo, R0DY03MM0 Mobol JqdEggwmds (<0.0190) 45.8-69.8 %-0b FoMergddos, wgdol BMsgio0l
3993390 mds (<0.00139) dg0ggmdl 10.8-48.1 %-0b BsMAwgdT0. B0ssRd0 965 JoMOMBsEWMW0s. ossdoL
blbo®ol Mgodios pH 955399, M@0l dsh3969d9wo 5,2 - 6,7 gsMawgddo dgeygmdl. 3mdmlbols 999339 mds
FOow # 9; 10 - 050, FMow # 7 - LEIMOWw™, bowm FOHow #1;2;3;4;5:6;8 - Fowowos,  3799MLoL
399339005 396MEBMI0gMO© 3¢090EMBL BYs 3MOHODMBEH0I J39dmm. Bgs 3mHobmbEdo 3,6-10,6
%-0l BoMqdd0s, beagwm 93905 3mOHOBMbEJddo 30 0,3-1,9 %-0l GHME0s. LygMmM sSDBMEHOL T99(339Ww™ds -
0,150-0,530 %-0s. 359m33cgMe0 0465 033y Fmbmddmwo gmdggdo, dsmo xsdo 20,5-38,0 dy.
993035¢96@0s5 100 3658 6050 BY, Fmsbmddmeo 53999998006 FoMOMBL A5(33e0M0 35¢30¥)d0, BHrrdgos
17,1-33,2 -0l go62090800. 353300 {ys¢ndsol 999(339cmds d30609s 4,5 - 0,5 39.933. 1006 6050053 B9.

d3990 Jo®Mamgrol foxzgwbscmgdol boswaggdo 89dsbozm®mo 8gwoagbowmdols dobggzom Lsdosem s ddody
00bbsMgdl 3093936905, 1-0,2538 gM300L F993390MdS 96M5mBdM0s s Ighygmdl 0,23-11.28 %-ob
RMAGdd0, BoHBOIMOHO Mobol 999;339wmds (<0.0130) 32,5-67,12 %-0l BoGygddos, gdol BMSJ300l
0993390mds (<0.00193) dgeygmdl 14,2-43,0 %-ob gsMAwgddo. bossaol blbsMol Mgodsgos pH 059399,
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Mmdob dsh3969dgao 5,15 - 6,9 BsMAgddo dgHygmdlL gomEs FOHOWo # 5-0ls s # 6-0U, byss pH 7,46-
7,12-0b g5690805. 605053900 565 35M3MBsGME0s. 3m3MLol J90339wMds FMHow #1;2;3;10 - Lsdowms,
bogem  FOow #4;5:6;,7;8,9 - 0owoos,  3m3mLol  899339wmds  396mbBMToghme  3argdermdl  bgs
36H0DMb3H0Ib J3908mm. Bgs 3mGm0BMbEEdo 3,87-8,4 %-0l BoM9d30s, bmwm 39 3mM0bMbEJddo 3o
0,3-1,93 %-0b Gmo0s. LygMmM sSBMEHOL 999339 mds - 0,436-0,051 %-05. 59m33egMEo 0dbs S3GM9m39
d00bmddmwo gmdggdo, oo  xsdo 27,1-44,5 Jdy. 943035¢96@0s 100 g6s8 BosogDy, dmsbomddmeo
93139900056 F5MBMBL Q93300 35 30v)do, MmIgeroi 21,9-39,2 -0l gotyargddos.

0.L505330¢0l (1965), 3. mErolsdzool (1977), o. »Mdsdol (1972, 1977, 1987, 2010, 2014) s Ubgs
033093960900l dmbs3999800m 50IML3ego LodsMm39wml foRwbs®gdols 4398 4b30msMgd s ymdMmogro
A030b, 350350 ©MgboMgdMwo, LsdMswm MobbsMo, LMLbGo 5539 Mgodaool, gmdggd0m Fo3dWsMO,
Lodwoem oMol bosoagdo.

Y39s 8mbs399900L dobg300 50IMbogwgm Lodos®mzgarml Fogwbs®mgdol boswagqdo »bos d03s3mmbmo
A0306 BYol gmdmowr, Bvdqqd0m 5drse boooggdl s MHMA Hoxzwol bbgswslbzs @Gyol GHodgdo, dsmo
b35sb3s 30MEYJEH0IXMB0MS s M3059000M, J56305MYOMEO 50056 YMIMso {030l 60sOYIODY.

9399mo 83-15 sbGowdo dm@sbowos B396m30L LyobEgMglem yMsbEMdgEHIo s JodoMO SBsoBYdOL
9mb5(399900056 §3080L5 s MObOL BMJ30900L 3OMEIbGHWWwo F99(339wMds s 60sIFOL sGgl M1god3E0s

(pH) s 3m3mLo (%).

503mbsgmgm  Logs®mzggeml  Foxmbsmgdol boswsgldo BsbBomdools Ts®oggdol  swygbol dobbom
3960LsBO3Ms  bosogol L0d330M039 (39w 3gMwo  39bgdolsmzol Fgdwgao 9I30MmO0MEo  BMEOINEGOOL
390mygbgdoom:

1. Bosogol Bgs 3mdmlcmgzsbo B9bgdolsmzol (30-35 LA Lo®I)dwg) boswsyol Ld336M03g FbOLEBOIEM
M.D.Bernoux et al (1998) 8096 99905390490 gmOIMwom:

bi=1, 52-(0,0038 X 0r0bo)-(0.05 X OC )-(0,0045 X pH )+(0,001 X J3085) bocsg

b1 - oo ol Bgs 89boL Lod3zzMogg, ¢/Ld?

00bs - 6050l Mobob BMsd300L 3MME36G Mo 9903390 ™ds

93005 - 6050l J30dob BMSJ300L 3OME39bEMEo 9903390 MdS

OC - b0sogol 39dMLdo bobdoMmdool F90339wMds (Bosagols 3799mLo %-do 4ogmz0eo
BobdoMd500d0 2oslivgz9b 3mgz3030063Bg K = 1,724).

2. 6050530l J3gs 80bgM0BgdMo 53960LsmM30L (30-35 LA J3930m) LOI3ZM0ZY 2oboLabM3Ms W. Adams-
ol (1973) gm®dmwoo:

100
b= g L(100—0B)
0,224 ' 1.64

B2 - 60sog0l 3900 3960L Lod 336039, 8/Ld3
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OB - bossgdo 3mdmliols 9993390 mds %-0o
0.224 - 605530L MMHQ569e0 bogmogMgdol Lod3zcm03, ¢/Ld?
1,64 - 605050L dobgMsMo 603009MgdOL Lod33M039, /LD (R99bgem0dgdmwo L. Mann -ob dog).

dos 39bgmoby s 9399m Jommeol Horwbs®gdol Lsbodmdm gGsMmmMdYdIBY 39393900 boswagol 10-10
FOowwob 4Mm9bmwmdgBHOwo s Jodoremo boeobols Imbs39dgdol dobgz00 gosbas®0dgdeo ogm
Bosog0l Lod330M03g o390 B9gbgdol Jobgz0m, JoMgdEo IMbs399900 dmEsboos sbMown 15 -do.

3b®owol5

500mbgegm 15gdsMmmz90mL Foxmbs®mgdol 50saggdol 8945603960 s Bmyogmmo Jodon®mo sbsgrobols
8mbs3999%0, 605©sygdoL Lod3zM039

bsfoerszol Loogy (99), BMedz0gdol 9933w mds (%)
FOoob 50900l | 3HoBMbEHOL 43080l obols b et
2@3owo @3 60dgo | boe®), W | gasjgos | geodgos | PH | 3mdgbo% | on 10
1-0,05 <0,01 %
8ogos 3sbgomo
3-11 49.1 50.9 5.4 10.6 b,=0,8253
b.g# 1, 5bdgo, 11-26 44,8 55.2 5.2 4.2 b,=0,9992
0@l badygm 26 - 53 36,8 63.2 56 0.7 b,=1,5705
53-75 35,2 64.8 5.8 0,3 b,=1,6094
2-9 39,4 60.6 5.4 9.6 b,=0,8078
b.g# 21') ‘l’)bai]@b’ 9-41 395 605 56 37 b,=0,9703
0@ (OB baGYI™ 41-58 35.9 64.1 56 09 b,=1,5517
3-11 54,2 45.8 5.8 7.4 b,=0,9246
b.g3.# 3, b3, 11-31 45,2 54.8 5.6 57 b,=09397
0@ob bodyggm 31-57 44,3 55.7 5.8 2.4 b,=1,4239
57-70 38,2 61.8 57 0.4 b,=1,5995
3-12 52,0 48.0 5.8 7.8 b,=0,9024
b.g3.# 4, 5b39Ho, 12 -27 49,9 50.1 5.6 38 b;=1,0231
0o0M360L Lodygm 27 -51 51,8 48,2 54 0.8 b,=1,5610
51 < 49.1 50,9 5.6 04 b,=1,5995
bt 5. 360 2-11 45,7 54.3 5.8 6.7 b,=0,9041
ab'%;;bﬁ(;lf bb3©°’m 11-45 497 50.3 6.6 36 b,=0,9620
Q 090 45 - 60 332 66.8 6.7 18 b,=1,4724
4-10 39,2 60.8 56 9.9 b,=0,7892
b.g3.# 6, 5bdgo, 10 -28 32,0 63,0 58 7.4 b,=0,8180
Joboreol baggge 28 -54 30,2 69,8 56 15 b,=14979
54 - 64 31,9 68,1 56 0.75 b,=1,5657
.53 7, 09030, 4-16 52,3 477 5.4 53 b;=0,9943
9030539000 LoEygm 16 -41 51,4 48.6 6.1 2.7 b,=1,0339
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41 - 67 51,5 48.5 6.4 1.9 b,=1,4641

b # B, ggpthrgeno 2-28 44.9 55.1 6.4 6.4 b,=0,8819

! ! 28 - 52 48,1 51,9 6,2 43 b,=1,2894

QIOIXOL badgge 52 < 46,6 53.4 6,3 17 b,=1,4808

5- 18 47.1 52.9 5.7 3.8 b,=0,9994

b.g.# 9, 0930, 18-54 407 59.3 5,7 2,0 b,=1,4559

)E>30b Lodgge 54-78 33,7 66.3 5,6 05 b,=1,5897

4-13 51,5 48.5 5.6 3.6 b,=1,0308

L. # 10'1?’8@‘53"' 13-46 491 50.9 5.7 12 b=1.0844

OJLZOL LAOYI™ 46-57 40,7 5.3 5.7 0.3 b,=1,6094
43900 Js®orgmo

6-12 50,96 49,04 | 661 3,92 b,=0,9735

36.Ne 1, semagools 1231 32,88 67,12 | 6,56 1,39 b,=0,9632

960350 35630 31-47 41,60 5840 | 6,50 1,24 b,=1,5208

47-68 35,68 64,32 | 6,51 1,19 b,=1,5252

5-14 48,54 51,46 | 6.57 4.12 b,=1,0774

36.Ne 2, s0pagools 14-29 43,66 56,34 | 6.55 2.23 b,=0,9928

960360 356,30 29-45 41,08 5892 | 654 135 b,=1,5110

4570 37,20 62,80 | 652 1.10 b,=1,5333

4-15 44,08 5592 | 6.63 3.87 b,=0,9570

36.Ne 3 semggonols 15-33 42,32 57,68 | 648 156 b,=1,0063
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REZUME

G.Vashnadze, Z. Tiginashvili,G. Tsereteli, B.Aptsiauri, E. Nakaidze, Q. Nishnianidze

Phytomass and Reserves of Accumulated Carbon of Beech Forests of Eastern Georgia

Process of global climate change on our planet is one of the most important environmental, economic and social
problems. Forest as important phytocoenosis is the most powerful resevoir of absorption and accumulation of

atmospheric carbon.

Georgia is a forest country, nearly 40% of its territory is covered with the forests. In Georgia the area of 2314284
hectares is covered with the forests with the general reserve of timber of 386402,2 thousand m ® .Among the
deciduous forests, the forests with domination of beech are spread on the area of 1087728 hectares, i.e. they
occupy 47,0% of the area of Georgia covered with the forests. In Eastern Georgia beech forest formations occupy
the area of 456709 hectares, with the general reserve of timber of 79673,5 thousand m? ,that makes 42% of the

total area covered with the forests, and 37,9% of timber reserve .

The assessment of carbon reserves in phytomass of the main canopy of forest stands in the beech forest coenosis
was carried out by conversion - volume method (D. G. Zamolodchikov, etc. 1998; A. I. Utkin, etc. 2003; A. K.
Tulokhonov, etc. 2006). The method is focused on the State materials on the forest inventory and on the
manuals of the management of IPCC - 2003, 2006 . In the researches were used local indicators of density of a
branch (bark) of east beech within 0,626 — 0,632 t/m?.

For the purpose of establishment of the general biomass of forest stands with beech domination  spread in
Eastern Georgia and the reserves of the accumulated in it carbon , we selected the pilot, differing from each other
in location regions - Shida Kakheti and Kvemo Kartli. In these regions total area of the beech forests makes
173852 hectare, the general reserve of timber - 34402 thousand m? that makes 38,1% of biomass of the beech
forests of Eastern Georgia, and according to the reserves of timber - 43,2%. Such high percentage rate enable

us to generalize the material obtained in the noted regions for the entire Eastern Georgia.

When studying a problem of global warming on our planet, one of the main issues is annual average
replenishment of forest biomass. This indicator displays amount of the carbon absorbed by forest coenosis from

the atmosphere and its value in the process of better air exchange.

In the table are considered the general and average annual increase of biomass of forest coenosis of the beech

forests spread in Eastern Georgia and the accumulated in it carbon according several regions.

65



Table. Live biomass of beech forest coenosis of Eastern Georgia and average annual increase of the

carbon accumulated in it (in thousand ton)

Stock Average annual increase
()
> .
= @ biomass carbon biomass carbon
o & — — — —
Territorial forest < & o S c o S < o |8 ¢ | 8¢ o
; L3 & 28 I 28 I 8 8 s| 28 I
service c_ug b c o + c = = = e 5 i S
£2 | 2| 23 < 2 & 212 5| & a5 | 2
ez 3 3 = 235 = 2 5 2| g3 d
= =2 | 5| £2 | 5|g 2| 5| 28| &
S = S+ = g F | 8F —
(@) (@) (@) (@)
. 161451
Kakheti 2277 1118 | 3174224 | 196,66 | 1592234 | 986 | 3121 | 1,93 | 152,65 | 0,95
30727,6
. 40435
Kvemo Kartli =g | 102 | 854548 | 2113 | 428444 | 1060 | 9427 | 233 | 4628 | 114
_ 42317
Miskheta 108 | 762325 | 1802 | 382523 | 926 | 8162 | 1,93 | 3998 | 094
Mtianeti 7331,4
. . 87647
Shida Kartli S3gaE | 88 [ 1399351 | 1597 | 702590 | 802 | 180,73 | 206 | 8358 | 101
18019
Samtskhe 114 | 388331 | 2155 | 194704 | 1081 | 6990 | 388 | 3451 | 1,92
Javakheti 3774,1
96471
Samachablo 227 | ge | 14639,76 | 1512 | 73526 | 762 | 19412 | 201 | 951 | 0,99
13883,2
Former Thilisi
: 10369
forest-park 103 | 245188 | 2365 | 122878 | 1185 | 2650 | 256 | 13,03 | 1,26
complex and 2378,9
Forest selection
Beech forests of 456709
Eastern Georgia in | —— 8287943 | 1815 | 4158634 | 91,1 | 959,24 | 2,10 | 470,13 | 1,03
otal 79673,5

Therefore, by biomass and the highest reserve of the absorbed carbon are marked out the beech
forests of Kakheti, Shida Kartli and Samachablo. The general reserve of biomass makes respectively
31,7, 14,0 and 14,6 million tons, and of carbon-15,9, 7,0 and 7,3 million tons.

From the atmosphere, by biomass of the beech forest stands of Eastern Georgia is accumulated nearly

152,5 million tons of carbon dioxide.

In the table are presented biomass of the main canopy of forest stands and root system of the main
compound components of beech forest stands of Eastern Georgia, biomass of alive soil cover and
dead cover of the lower circle -the underbrush and subgrowth and the stock of carbon accumulated

nit.

Amount of the average annual increase of biomass of beech phytocoenosis and accumulated in it
carbon per unit area according to the regions sharply differ from each other. Beside general stock of
timber, amount of the average annual increase depends on the number of middle-aged and maturing

participant groups, as a part of the general stock of timber, on completeness of canopy and type of



forest. The average annual increase of beech biomass fluctuates within 1,93 t/hectare - 3,88 t/hectare,

carbon within 0,95 t/hectare - 1,92 t/hectare.

In total, the average annual increase of biomass and carbon in beech forests of Eastern Georgia is
rather high and makes: biomass increase nearly one million tons (0,90 million tons.) and carbon -
0,47 million tons. Annually live biomass of beech forests of East Georgia absorbs from the

atmosphere 1,72 million tons of carbon dioxide.

According to the literature database and our researches materials, in soils of beech forests of
Eastern Georgia with density 0,60-0,65 m extended on 456709 hectares, the general stock of humus
makes approximately 83,11x10° tons, in it is accumulated nearly 48,12 x10° tons of carbon, that

corresponds 176,46x10° tons of the carbon dioxide accumulated from the atmosphere.

Besides accumulation of carbon from the atmosphere, forests are one of the most important means of
reduction of anthropogenous emission of greenhouse gases, by means of which is delayed their
adverse influence on climate. Taking into account the above-noted, beech forests of Eastern Georgia

make a certain contribution to the improvement of regional climate.
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forest. The average annual increase of beech biomass fluctuates within 1,93 t/hectare - 3,88 t/hectare,

carbon within 0,95 t/hectare - 1,92 t/hectare.

In total, the average annual increase of biomass and carbon in beech forests of Eastern Georgia is
rather high and makes: biomass increase nearly one million tons (0,90 million tons.) and carbon -
0,47 million tons. Annually live biomass of beech forests of East Georgia absorbs from the

atmosphere 1,72 million tons of carbon dioxide.

According to the literature database and our researches materials, in soils of beech forests of
Eastern Georgia with density 0,60-0,65 m extended on 456709 hectares, the general stock of humus
makes approximately 83,11x10° tons, in it is accumulated nearly 48,12 x10° tons of carbon, that

corresponds 176,46x10° tons of the carbon dioxide accumulated from the atmosphere.

Besides accumulation of carbon from the atmosphere, forests are one of the most important means of
reduction of anthropogenous emission of greenhouse gases, by means of which is delayed their
adverse influence on climate. Taking into account the above-noted, beech forests of Eastern Georgia

make a certain contribution to the improvement of regional climate.
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