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Bosogo - @©gsdofiol  JgPdol  gotgms  TMOL  ASBLOZMMGGdMO  3mabosro s
3M53MEbOo MmER60BTGIOL (3bm3zgeddggdol dggys Fomgdmeo 3mEboswo fomdmbsgdbos -
«buokocnoe BemectBo» (Bepranckmit, 1954—60) ©o 9393w0690s bIgegmol  g3mermaow®o
LolGgdol  MImoghg  3mI3mbabEs©. LHmMgo, 93 3JmI3mbgbEHOL dsBsBg Fodobstgmdl
939690990 LOgsMOL  AsB30msMgds, Moz 30l  dbMog  dgoagbl  Lbgs  sbs®Rgbo
mO2560Hdq00L  J;mgwo  Gogo 33900000  X53F39d0L  MImegegl  89959bgwl.  bosayol
MbgMbgdemgdo  d03OMMmMAB0BAGPMD  ghmo©, OmymOE 3390000 xo3F30L  Fgdoyqbawro
Mmgdo,  Mimorm©  dmbsfiowrgmdgb  93gbsgmo  BaMbgbgdosb  obgMowr®o
999963900l 250Mmmo30LMBWGdsTo. STl QoM©s  bossgdo  dmdobotg  Mbgdbgdaemgdo
93930670056  Bosogol 03 {zmowdsmigwemgsbo  LEGMmwJEmmol  8994dbgargdo, MHmIgeros
bawl  Mfgmdl 9306509900  HBME-35630m5Mgd0LsM30L  M3E0ToIHO  JoMmMdYdoL  dggdbsbs
(T'mnspos, 1960) @5 bos@ogol 3m3mLol 3mMHoDMbEHOL BMEOI0EYdL.

g4m39w039 9l 800sbmdsdo 99oaqbl gEsdoffol g3mmwmyom@mo bobEGgdol Logwdzqwl,
dol  dombEgOML. 53  Tgdobggzsdo  sOE 5006900 9O [omBmoagbgb  godmbszerolil:
0OMMIIO 5330560l 3900 EOOIMBS F0MHPIZ0M SOOL ©sdM30EIOEro dofjol Mglm®LgdOL
5MLYOMOLS o FEYMToMYMd DY, B0oEIRBOL  FMbOZE0sBMBSDBY. Formbgsgzo sdols, bggbo
3bgBHol gobgoms®mgdol dmgwo olEGMMool gobdsgzwrmdsdo sbmmM3maqbmwo Bgdmddgwogdol
3900350 03503905  LObMBEWM-Ls3gYObgm  Eobodbgdol  dJmbg  dofiol  GLEOLOL
96003690m3560 Gom©gbmds.

Bossgol  3bodgbgermgzsbglo  Lsdgm@bgm  Bobsbosmgdgaro  dobo  bagmgzogMgdss.
©omMdmdoggdgo  dofigdol  dbgdMmozo  Boymxuogmadol  Fgbs@bmbgds  Bogmogmgdsms
0OMEMAO0YOHO §6906Hbgom b (30900 gds. Bosgspdo MmOobmwo Bogogdols
GOBLBMOT530500  MFMom  Imbsfogmdsl  Bossgol  MbgMbgdwmgdo - LE3OMMGBIRJdO
0909 @mdgb, MMImgdos  93gbsmgmmo  bs@Pgbgdom 0339090056, LadHmEsygdo  LoFdol
0mdbgargdger  LobGgdsdo 133900l FoBMYOOL  TgEgEs®  bgbgb Tso  ToEggdsEosl o
90bgMoe®  FoLoboob  Fgegazol.  Logoengdol 390930l 3Mmagldo, 3bmggagdl  mGmysbmwo
Bo®bgbgd0 god30 B0osoaol Low®Igdo. 60sROL dbsIHMs 50 Bb300L EWBOMmGdS S0
9hmo  bbgs 3mEbswo  mmysb60BTolomzgol o6 Mol odsbslosmgdgwo  (Striganova, 1971).
60550l dobssmms 3bmggerddgads ©YsdofoBg bos@oyol Loxgs®ol BmMIoMgdol ghHom-
90mo  MIbodzbgemgsbgbo  GodEHmMmos. MbgMbgdemgdol, MHmam®E b0swsy-Fomdmdddbgargdol
MHBIMTSDBIOO OHMEro dgbsbodbogo HomdmPobgds w339 JwrM3zsb FoMdmboddbgdbg bossyol
53mOI0MYOoL Lsfyob LEHI0gdmMsb gogbmdolsls (Crebaes, 1958).

050o3MHMEYdBHomwo  bosseagdol  93mlbol@gdgddo  Bosogol  mbgMbgdemadols
mdb003bgermgobgls ol (70-80%)  Tgoagbl  LEdOMGBIYJOOL  OXFMBIDS,  MMIGWD
35390 ddggdslosh oMol 5393006900 I3gbsGgMmo  Ba®Bgbgdol  osddsggds.
0936096900l dogk ©s9YJboE0s, MM LE3MMGBIRJdOL Jog bgds I39bsmgmwo bsMbgbgdols
L9 Tsbol 25% 453 85300s.

605530l 3bM3gms  9gBHOWOMDS  2obLYBEZMIZL  T3gbsMgMo  bsMhgbgdol  sderols
LoLHGOORILS  ©@d  B0bgMOEOBEOL, 99D  godmBobsty  MmMAbME  BogmogMHgdsms
000md3o30L  $H9d3gdLsg. 939690 Laggbol sdeol  bsobosmo, dobo  LEHOWIGHMOS ©o
3m349b0b  3mOODBMBEHOL  BMOIoMmGOS  B0sbsE  ITMIOYdIM0s  Boooaol  JozMm-  ©o



05360M9onMbol  (8M35¢x39bgdo, GH9bol  Fogdo, Fosggwgdo, dgMgdo ©s oo  oBEgdo)
§omIMToa9begdol (3bmgzguddngdsty.

do0sb ooy  bossgdo  dmdoboeg  Mbgdbgdmmms  Mmeo  Bossgol  bgoslbgs
d69gd0lL 89693580, 94oasd@BoMosbmdols s  9gMo3ool  BMEsdo, dobo  BoBozMMmHo @
J0309)H0o 030093900l  QodxMdgLgdsdo S  MMASBozol  Mmagolo  3bMzgEWIYMBGEMdOL
360HMm©IGHJOom 2958000MJ05d0. 0530 mgoxmbols §omImsabwgdo LO3OMGSY-
370083035@™Od0L  Mmeb SLOWMWYdb ©s sd@oMo dmbsfowgmdgb dggbstgmemo bagsdol
mO56m@o  boghmgdol  Boooaol  Low®mdgdo  FgBobsdo s  Boooaol  JobgHmowrydo
3mMH0DMbEBHOL  godoMgdsdo, Moz 0393l dobo 3HMBOEOL FoMTZ90Ld @S BMMTOMGISL.
MbgMbgIm-LsdOHmEBsygd0 sbgbgb df356g 939bstggdol Foge s3mBYomIdMo  9bgmyools
@5 339008 9w9gdgb@gdol  g98mMmmaz0LvREIgdsl.  Bosoaol  gbmggwms  LadBmzodwwo
3Mmd3gdbo  GoMmdmoagbl doMoms©  xaMRL,  GMIol  dmddgEgds  goblabrzmagl
d0MMyoMo  [OHdMWb30L  LobdsMgl, 306M39ws©o  3OMEYJBHOMEMdOL  ©Mbgl s Mo
000535600, 3393w0bgds MMYMOE 6050l Mgg0d0L dgMdbmdosty 0b03oGMMIdo @S Fs00
299myggbgds dglodergdgeros Bossaol  osRbmlEozolsmgol (I'mmapos, 1949, 1965).

0Mbgdcog  93mLolBHYIGdd0 30MH3gweEo  3OHMEYJ3ool  momgdol 90% 33c0mdol 8909y
b3090s bosspdo 83gbodgmeo bogo®ol Loboom s Bossgol LE3OMBOGHME MMRB0BIGd6
9OMO©  ghmzqds o0 MmOPoboHdgdol  JogH  498mMmmI30LBREGdIMWo  9bgtyools S 339d0L
999963900l §MHgdcbgsdo.

omwm O™ 39360960530l dogh  4oblsgMm®gdwo  360d3zbgermds dogbods boswsydo
9md0bstg  MbgHbgdem-bo3MMEBIRgd0L 33900000  5JBH03MdOL  F5B39690wgd0L,  ©yGHMOGWE
153390 xo3300 Tomo OHMEolL  Fgbfogeslsy s Lbgoolbgs  93mLoLEJIgdoL  gbgeag@olmen
00xgHIo  dsmo  f3awool  Fgnobgdst.  bossgdo  gmEbswo  mOsbobdgdo  sdoMmEGHGO
399 BHMMgd0L Bgas3egbol J398, HMME 93MEMA0MO 35300609330 MbssMLGOMBYE. Food TmMHob
g30wsbHg  9gBHo©  3603369mm3zsbo @ o@Lbodbogos  3bmzggdl Mol s®LgdWEo
GOMx03Mwo 3530060900, OGMIWIB0E 9bsLIBMYsMGdGOT0 gobobowgds, MHmamMi 9bgMaool
9OHM0  MmEMRB0BIoEsb  FgmMgdo  a5s3930L  F9doboBdo.  IBHMOGHWMWO 3390000  X5330,
MOmamMi  3bmdowos  ofjygds  83gbstgmmo s gbmggwydo  Bs@bgbgdom.  dEgbstrgmero
Bs®hgbgdol 99dobozmemo sdwol 3MmEgbdo bosogol 3bmzgmgdo s FozOMMEARboBIgd0
565 g9hobgwr 9bs33wgdosh  gHmBsbgml.  dzgbotgmmo  bogsol  ghHm-ghon  MBmazmgl
©58dgmwgds©  Loggbol LsdMMBsagdo, GMAwgdois (Gere, 1956; Crpuranosa, 1976; Kypuesa,
1967) ©@gdH®oGM 339000 X93300, MMAMOE 300390  ©sTdwgmgdo (Crpuranosa, 1980)
939300690006,  Lo3MHMRBsRgd0  sbgbgh Mo  BoMbgbgdol  odM(3Ta3gdsL, Bmbsfowgmdab  dob
906960 oBo3osly s 3mBox303530580 (I'mmapos, 1965, 1967, 1970). 30639¢o0 ©sddgmgero
Lo3OHMBORJOOL A5M3IZ9MW X AIBIOL, LSTMsEgds 99300 Fmobobmb d3gbs@gmwo Jumgogdol
MXOIO0LOL s  (3bodgdol, bsbAoMHYwadol ©s FOEGOOL  EIBWS s  boJoEroMgds. od
mO2560H3q00L Bs33900L IMbgErgdsdo LozMmsMo 9bH0dgdol oo, 9dGH0E dmbsforgmdsl
©9099mdgb bofiersgm®o Loddomb@gdo (Crpuranosa, 1980).

0330560 MOYobmen Fobodo 30maMEYds IMZoxgMH™M3sbo  LadHmzodGwwo FozmmamMo,
MHmdgrog @w3mdol 3Mmagldo dymao LYPBLEHSEGOL JobmymagEo bosffowos. LodGmzodwmwo
MbgMbgdemgdo  939bsMgmwo  Bombgbgdol 5MmEs FosGMmmE 0yYghgdab mMasbre bs®Bgbgddo
3®MLYdM JozMMMMRB0BIGIL. 5TLsbsgg sLEB0TbZ0s, MM LadHMPsRqdO o300 335O0MO
5dBo3mdom, boooado s bosogol  Bgsdomdy IEgbstgmwo  BadBybgdol  dgdsbozmGo



©0oms o goxbzogMgdol  Fgwgyo, Jdbosb 0543 9m0gdol s  Lmzmgdobsmzol
m3GH08oeom®  306HMOJL, MomoEg HBYbgb Tomo  mddggdol  LE0TMEoMmGdL. Lbozlgzowrol
9900092 30 LodMmxzsygdo 99339 05300 Bs®hgbgdom gOH™39306 MmEYEMwo  LmdLEHGMSEHOL
390500906¢md580 5 bgds Fomo 2039353905 99339 Lb3s LadOmEGOHMmamEo MmMysboBIgdol
dog6.

60550l Bmmemaosdo Ebmzgwms 39@o0MmEobIols s 3MMEJGHOMmdoL dufogwms
05353906030 mos 939090 Lags@ol 3doxgo3s300Ls ©s JobgMoobszool  3MmEgligddo
Boooaol  LadOHMRBIAJIOL  GomEYbmdMmog  Fgxslgdsbomsb.  bos@ogyol  LodMmzoygdol
39@90M@OLGHMMO  5JBH03MBS  FoboLBMZMYDs  SMTsOEHM  FoMgdmwo 1533900l MHoM©Ibmdom,
0653900 93969090 bogs@ol Jodow®mo s d9dsbozmMo mz0Lgdgdoms3 (Ctpuranosa, 1980) o
©59m300090w0s  3bmzgms  Bobommwmaom® MM gmdsbg.  60s@IRol  BmmErmagdds
Lo3MHMRBIRJOOL  89EH9dMEoHBToL  MomEgbmdMmogzo dboMols glfoges s0fiygl  I9EsdME0BIol
36m39Lgd0L  LoBdogbg  a9Mgdm  BoJBHMMOOL  253wgbol,  sbmggwms  Gobomewmaom™o
000 MdoMHgMdOL  A5035¢0lobgdom, GmymeE 95d@03mdol 3gMomdo, obg dmgwo LogmEberol
296853amdsdo.

dmbdomgdmemo 1533900l  39WMMOWMWMOOL  MomEgbmdMogo  oblabwgMs  Bosayol
Lo3MHMRBIRgo0oL  I3gbsdgao Ba@BbadOL gbgMaool G®mblBMMTs30sdo, dsmo dmbsfowgmdols
bo®obbol  9gn3oLgds  gBHMoGWE 3390000 X93F300, Lodwowrgdsl 23503l 8353300 IMN
1533900056 gPMOE  JMbIsMGOMo  MmERBMwo  bogmoghgdgdol  9bgMyool  gowoiEgdol
06530358 5 3459M353w0bmm 58 xo3380 gbghrool 2ss3gdsdo Ebmggwms  Imbsfowgmdol
M5m©gbmdMH030 356509BHMY00.

00M9M3IBMWMYONEO  33¢093900LsMZ0L  g3gwsby  ImMbsbgmbgdgo s 83537 ©O™L
Bogengd  9gufogerowo  9M0sb IgoMgdom  Fo®GHogo  LAEAO®YIEBHOOL  93mboLEGHgdo. LHmOgo
bgmo  3393w0bgd0sb oo dmosbo  Mgaombgdo, UBosg 3MEbswo  MmEysboBIgdoLImZ0L
b5305mE 33936 306MHMBBTo F0dObIMIMBL SLgmo LEMWIEHMOOL 93mMLOLEJIJIOL FMMToMIdS-
Bodmyseodgds.

0505000560  dgErmgdol 3003950 3OMEYYIBH0™mdOL  gBslgds  dmombmgl  ©d
930LobE939d0L 9439000 3003mbgb@ ol 30039JlumE 250m33935L Qo 93>0
MOH00gMHNJdggdol  Tgbfogeosl, dom  MdgdHgl, Mm3  bos@ogol  3bmggwgdo  Mdmeem
D9303w9bsL sbgbgb 93965099008 3HMOMIEH0MEMISDY.

9639600 B3O Mol dobsboos:

L. 0505¢dmosbo  LadmgMgdol  Bosopaol  dmdobsg  mbgdbgdwmms  Lobgmd®mogo
390500996¢md0L, om0 A5BsFogdol s GHMMFBOIMEo LEHMWIGHOOL Tgufogers;

2. mbgMHbgdem-Lsdmrmaxoagdool 33900m0 53@G03mdoL 35639690egd0l 9Bl BOIMY;

3. 8ggbsdgmo  bs@Bgbgool  FobgMmocoBszool  3MMmEglgddo  LadMmmaEoagdol MmOl
MomEgbmdM030 F9z35L90s.

OB, ZEMBSCMOO  EMOMOOLS @O 5®F0sboL  BgImddggool Tggas©  yodmzgero
03MMA0MMH0 (3300 gdgd0L Bmbby, 89360gMHgdoLIMZ0L GMM-gM0d 9GO  FOHMOdWYTS®
3393w0bgds  Boeowdmosbo  93mbolGqdadol  Tgufogers s dobo  gbgzomamgdolmzol
9sgdLodseMo baerdgfigmds.

L5JoMMZgML  FoodMOsD  M9a0mMmbgddo  JOMOMOIPIE  39B3005MGBME0s  LeMGEEOL
d9mebgmdol  olgmo  3608369mzsbo IR0,  BMAMMOESS dgabmgggmds. 5996
2490000056y Lodomggaerml  Js@odmosbgmol  36083bgermgzsbo  bofowo  4s9mygbgdyemos



L5IMZMYOsE, bmem 808JIIMY GHIOOGHMM0JI0 30 EIMIMIOWO 5d3L Lobmgwrm Bsdgm®bgm
33603096 3N@EHNOIRL (3SOGHMBOWO, FoOE3E™36gd0 ©d Ub3s).

L5dM3MHFIOL  OGHIOMNNIXMBSDBY 09300 SMHOL IMI0IIMWo bosEIROL Fo30IMBIMbol
LAHOMIGHMOOL  BEAHIVOWNOHMds.  bddM3MYOOL  FgBHoLIYE  FOPIAZOOMMEIMBISL  BJoMSE
23000PHmOgdgee 9909 gdsdg  003Y4s350m, o3 godmobsBgds  bosogol  B3g3be-
39030Mmgdsdo s  9ggbodgmmo  LogoMol  ®eggzsdo,  ymggerogg gl ofg93L
605 Fomdmgdbols  3MmEglgddo  9dBHowds PsBmEo s  d603369wmgzsbo  Lobgmodgdol
39boLEGHWOO  3MI3wgJbosb sdmgzsMmEbsl (Wallis De Vries, et al., 2007). 5dgsb 259mdobsty
g4m39w039 Bgdmmddmmwo 353wgbsls sbbl 95 FomEH™ boo@sggdol, M8 98 LsdmzmHgdom
9mlboMm90g  Lodmbeols  3OHMEJBH0MEMdsbg s  FsdsLo@sdg, Lsghomo  dggbmzgwrgmdols
249630056M905%by.

093b0gMgdol o  0bEgglbl  0fi3g3l  Boswogdo  IMBOBsEMY  Lo3MHMRBIRJOOL 33900000
5dBHogmdol 35839690 qd0lL s Lbbgosalbgs Godol g3mbobEgdgddo dodobstg domErmaow®
§6906bgs80 domo  Baeol dgbffogams. FomdgBal domoeos gl 0bGgeglo  Bowodmosbo
030LobEG98900L  30HMdYddo, Losi obobo 8goaqbab dEgbodgmeo Loggbols s Bossyol
00mdsbol  360dgbgermgsb  Boffoewl. dsod  dogd  bgds  Booopaol Bodol  @s39390s  dobio
36MHmx0wol  oxkgMgb30M9d0L  ©sfygdsdg (Crebaes, 1963). dowsdmosbgmdo  sGLYdIMO
2300MmFGHMOH0  Bod@GM®MmgdoL  gJuGHMYBsEOHMdS  06GHIBLOMG  dMZsbmob GBS  FobsdoMmMdYdY6
LodMmzMgdoL IRMHGLOOL bsMOLbL, Mo ™sgzol dBGOZ bawl MFHymdl Bossaol Mbgdbgdaermms
2960339990 Lsbol LoLEGYToGH03MMO FMe35¢RIMM36900L HgEMJ30sL, 3mbEIbEH®E0L 439000
d300 s Ubgs @opwer  d030md0om@GH™M3qddo. dmnosbmdsdo  Bswswdmosbgmol  3oHmdgddo
3L MBLIBMYSMGBIOOL BLEHOWIEHMGS 20M0Mbg3s MO30L0 LOTsOEHZ0m, Mo3 TMoz0L
dbmog  595MGH0390L 33536  J0TdGHNMO  30OMdJddo  Imdobsdg  bosiyol  3bmzgwms
3M33egdlgdol dgbfogamsls. Bosgopol 3bmzgwms Lologmaberm 3539690930l
om©abmdMog0 Fglfoges Ldvgsegdsl 0degzs d930LFogwmom 53 MmEmY6oBIIOOL 53300
0949603900, MMIwgdoE  A90MINTs390E0s  49Mdm  30MHMdGOOL  gJuEHMYTIMIOMBO.
249BLs3MMOPPM  06FBIOLL 3o 03938 Tomodmosbo Lsdmz®mgdol b3gEoxn0l3Mem 30HMdIdTO
dmd0bsbg Bosop ol 3bM39ms Moo,  OHmymO3 38053035@™MM00Ls o
0069M00BsGHMMYool Jqlfoges.

Bossgol MbgMbgdwm 3bmggargdo, Hmam®E 339 930b0dbgm, 3393w0bgd0s6 boswogol
9:000L  B0MOBEOZOGHMMIOI®© S S MJds Mbs Towswdmosbo  LadmgMmadol  boswaygdol
05360mR5mboll LEGHMWIBHWOOL JguFogws @S 339900 Xo3300 Fomo OHMEOL Fgxslgds 23qLsbYds
dm3gdmo  Godol  93mbobGdgddo  93mEmaoMo  Imbo@m®mobaol  ghm-ghm  y3zgwaty
989JOVO 8gomEd.

LodoMmMZzgML  30MHMdddo  FoEswdmosbo  Lodmgzg®madol  MbgmbgIEem-Lo3MHMRBIAGOOL
(00535¢0x39bgd0,  Bgbol  Fogdo, Fooygengdo, IPgHgd0 o oo  FoBHGd0)  JOMOMSQO
X3MNRJooL  LobgmdMoz0 9935096 mdol, Fomo boswsygdol 896gdd0 3mEHODMbEHIWMMHO ©s
GOMx039wo LEHO®MIGHYOIOOL Tgbfagus, ILEGHMMIGoME 3OMEqLYdJ0 LE3MHMRBIRJOIOL M@l
39335L9ds s bbgoolibgs g3mbioldgdgool 9bgMgBH03M dovxgGHI0 FmMbofioErgmdol oyqbo,
P30b0 5B LYTMeEgdLl 0derg3s LRIl JgMOBgMmdol 3/8s3900Ls s BgMHAgMBOLSMZOUL,
390993530098 093039630900  LsdmzMgdol  a5dmygbgdol  Mgaomgdols s Bosopaol
LoboMagdem  gomboll  o3g3oLomzol,  Gog byl FgmFgmdl  bosogol  39bgdtog0
360 BH0oMwmdol G9bsmPBmbgdsls s omgdxmdgligdsl.



o@magboero bsdOmdo 360d369cm3zs60 @5 BsbgMEos OHMyMOE Lodo®mzguoml, olg
Lbgo 93996900l Fowsdmosbo Mgaombgdolbmgolsg.

B5s3dOMdo  gobbm®E0gw®s Jmms OHMLMZgEol  9mMm3zbmmo bsdgEboghHm Bmbools
9096 593065690 o #GNSF/ST-08/2-372  36Gmgd@ob - ,,0500dm0sbo  Ladmzg®gdols
95000GHS300LIM30L:  Boooggdol  Bo3MME@ebs s d0MIMIZoERgMHM36qds«,
3356 9dJo.

65880 JgleryEgdmeEos 0osl Lobgwdfiogm Mbogg®lo@gdol Bmmemaool obbEHodw@Eol
35bsHy, dmoms  GHLESZgEolL geHmzgbmmo  Lsdgagboghm  BmbEol  ©IRobIBLYdoms  ©s
dbsOH©sFgHom.

5439 33BYOL  YOMIGLo  FoEEEMBS  JEsZPoEM™M ST MMRBOBIGOYdOL  MocMgEn
®56538GMIganl FboMEoFgMols s Msbsamdolsmzgol, Mol gsmgdgs 6sdwzowmso dgmdergdgeo
0g690m@s 59 B3 MAols Agltrmengds.



0530 L 605R530L  LS3H(MBSIBO - 3GI6SAHIIRO LHBSHOL  BMILISHIBR IS0

39L0bx g godoMo B0sIRol 3oBsMs BodMdo s s0bsbsgm MMd dslldo MBO™ gGoos
0oWObgMEol Bqzgdo, F0go0l, bmFmgdol o Fomo To@wgdol Lsgzswgdo 3oMg doffs. ©o
9439wox39Mo gl bosogl  MbMoL, d3MMHELgL, s83bgz0xMdL s F9Egys®© F00Eds T9MIMHYdIJEO
3OEbOwo L,0ORgmo“ (okydaes, 1884). 08 @O®@oLmM30L JNGEo GOYO sMMBMIGBO M3 0EHIb,
™3 booogl 9M5x9M0 56 gLsFOMMIIMO, TbMEWM® ML S 50LVYo JMbsgzseo. Lsdfrbse ™M
bgmo  BHodol  dofomdmddggdo  ™sgz0Lbo  JIggdom  TbmErmE  bsEYMMdID  5350gdozml
©™3Bs930L  3mEboe  ,0OMBIL . qo@obbmo s 398b309MPPMo  Bossgo  LPMegs©
03936905 ©s 3303 359059 EM0 brgds, Mog Msz30l AbM0g byl MBwol bossydo dmdobsptg
30EbOo  mO560BIgdol  5dBHoWe  3bM39wddggdsl, 8Eo®mEgds dso  doghH  mEYsbozoL
24900539 053905-450mgmgzs, 0gdbgds 60ssgdo bsbomdools s Tolo BogMmgdol gnOEOGO,
300903 9GHIMbBgMmEsb  bEgds  bossydo 50 bogmogmgdol  dmbggds,  I30M©Ids
93965MgMmdobsmz0l 1533900 Bo3m09M9gd9d0L 5m©gbmds (OGN IRYES 995390
LGOI EHMO0BIIMWO Boooaol FHgbosbmdol LoFsMdg 96 LodzoMg. 89wYasE bEgds ooyl
9o-IAMIOOMHGDs.  SMLJOMOL  YRMOIPOMHGOMO  B0sIRJOOL  sEqbol  Lbgoslbgs
9900m©gd0, mMdzs gu GgomEgdo FBMWMmE IMIwg350sbo s Bs3wgd 9BIJBHMOO 906
dbMEMmE ©s IBMEmE 60500l Fo3MMBIMBOL - 3mEboso MmMRBOBIGOOL b3 gdMdOL go8m.

XIX-XX Bo3mbggdol  doxbobg  s3®mbmdds  mgboblbzod (1898) dgldwm  bossyol
Bogma096M9d0L  gobMHEs 10-xgm ©s 53Lobszg ©soP0bs, MM bosiyol LEHYMBOWS©
50336y  dqlodargdgros dbmErm©  605IRoL  B0BIIMMS - F05ggEgdol, IMOZSEXRGHbgdOL,
09M9d0L To¢engdols s Lbg. 3mEbowo Mmemysb0BIgdOL 9dEHomGOMdO.

X960 300093 50-056 Hergddo Bossaol Bmmemaqdo m3w0bgb, ®Mmd Lsd3OHMBIAJOOL ©o
Dms©o© 6050l Mbg®bgdwmadol G0 2obolsBPZMGdMEs, Tbmermo  dzgbodgmwo
Bo®bgbgdol dgdoboz o og3ds3gd0ms s 03MHMMMABOBIYGOOL Bgdmddgwgdol J3gd Igmgo
939bsMgmamo  BaMBgbgdol bgsdomol bGoom (Drift, 1951; Dunger, 1958, 1963; Nielsen, 1962).
6050l 3bm3zgwgdol 33900m0 3MMEgLYIOL  9MOLLZTIMOLO (3m©bY, 5O 0dwgms boswsydo
mM250mo  603m0gmadgdol  GHOMBLBMOIs30sdo  Josmo  3Mb3MgEHwo  Imbsfowgmdol
230BLsBE3MOL  LETMoEgdSL.  Bos@ogol  (3bmzgEgdol  33900Ls s 1o33900L  IMbgargdols
00mmao0l gbfogerol LoMmvyerg 3560LsHBWIMGIMPS sGS TodGHM o3 3bmggargdol bbgwerol
bmdgdol  Lodgo®om, sMsdgE  Tomo 33900000  9gBH03MmdOL  sB396gOgdOL  2oblyB3mOL
LEHbIOGHMo  FgmmEadol ©s 03 Imbs3gdgdol 96 sMLYdMBIOM M) IO
93965M9gmo BaMBgbadol Mo 3m33mbgbEgdo 3393067006 MbgMbgdmm LadMHmzgggdols 33900
doMoms© Md093H9d5.

Lo3OMGBIRYB0, 5BHMGdg6 G5 I39bsMgMo bsMPabadol o Tobsl bofersggddo, sbeqgbgb
o 0999603196  ©5gM(3053905L @5 BobgGogrme  Aslgdmsb TgMgzol. oo gu BMBJg0s M
QOMPBWOMPOYdS 5OG gm0 bbgs 3mEbswo mmasbobdol doge.

Lobsdgowgdo, LGOI  3MMEILYdJdo  Bossaol  bmzgmgdol  dmbsfogrgmds
Lo 96 2960LsbEgMgds  dbmerm@  d3ggbsdgmeo  Bos®mbgbgdol  Jumzowgdol  dgdsbozmeo
599939539000. 3M935¢00 3bM3zawol (FM935¢xgbgdo, F0sg4gergdo, GHgbol Fogdo, dmernlszqdo,
96do@®goado ©s  Ubg.)  bofawoggddo  800@obotgmdl  dzgbodgmmo X G9gdol
09050039bcmdol  06@gbloHo  Fobgmowobszos (Ctpuranosa, 1971). Bosopdo dmdobog
MbgMbgdemgdol domger Moy FoMImBoygbergddo  (F059gwgdo, MmOBOHM0s6gd0L  WsM39d0)

5M90LGHMOMGOM0s  I3gbsGgMo  Fslserol  306M39WsEo 308035305 XIO  J0©I3
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63060l  (Darwin, 1881) @MM0osb 23b3w0gds  0bxm®dsgos  d3gbsdgmwo  baMbhgbgdol
3700530300g0500  F05ggegdol  MmEolL  Tqbobgd.  dbmgwoml  Ubgsslbgs  d3994bgddo
93965MgMmo bsehgbgdol 31dogozsEosts @s FobgMmogroboEgosdo boswogol 3Ebmggargdols o
903600mmOM2560Dg00L Mol dgiffogwsl IMegseo d93b0gMol 9GS ghmo Ladgsboghm 33wg3s
5 BsdmMdos dodmgbowo. 53 659OMIgdd0 bBomgro BBL, o GIgbs 60369 mgz560s
Bosoaol  3bmggargdol  GmEo  mOmasbmee  Bogmoghgdsms  iMgdMmbgzsdo;  9godzm 6o
939bsmgMmo  bs@Bgbgoo  boswogdo, olbobo  FozBMmmEmYboBIGPPMb  gBms©  sbabab dvm
0oLy o FobgMowoboEgos.  Boosoaol  3bmggergdol  Bmbsfiorgmdol  9ggyo©
93969090 bsMBgbgdol @sdws 093 BM™ LHMIRs© 80dEobsmgmdl, 30Mg Fbmerme
90360mzwmOHol  Bgdmddggdolsl. Mbgdbgderm  LsdMMAsagd0m  FF0EOME  ILLbEgdMo
605053900  2odmoMBI3056 MOYsbMo  Bsbogrol LiMego s LEwo FobgMowobszoom, Gos
5306 dbMog  BOHMB3gymxnl  603m0gHBsMS  dBoMmEEMA0®  [MgdMbzsdo  gwgdgbEgdol
Bor0emdols oo $Hgddlbs s 30039ws©o  3OHMEYYJGH0IEMmdol oMo ©mbgl (Iuspos,
1968).

Boss0l  Mbgdbgdemms 3bmggeddggds 9F0OME MOl ©s35300MgdMEo  Boswagols
3m3mb0b  3mOHoDmbBHoL  Loddwsgbgls  ©s  Ggugms  LobEgdolb  Bosoaol  Low®dgdo
390%93500Md5Lmsb (IMmmapos, 1949, 1968). mo30L @OMDBY 9. b. 0w 0sM™30L (1965) doge bsbggbgdo
04m, 6md 2obbbgeggdmwo  Bmbsrmdol  505sRgd0LIMZ0L  sTobolinsmgdgos  Bossaol
dmbobargmdol B3gEoBo3Mo  3mI3egdugdo. $3sLmsbsgg olobo gsblibgsgzgdosh dEgbstgmwo
Bshgbgd0L ©sddEgergdols 898509bemdomsE, HMIWgdoE 9.§. LodMmzowME 3033¢gdldo 606
239960005690 wo (Crpuranosa, 1980).

Bosogol  bgdbgdmoms Ladhmgzoww®  3m33@gdbdo  0339m90s  Lbgoslibgs
36JgombocrmMo  IxdNIOI00,  OHMIWgdog  dmbsfogmdab  dzgbodgmmo  bs@bgbgdol
23900539905390500  ©5  IGMOGHVO  33JO0M0  X5F30L  bbgoolbgs  mbgl  Hotmdmowagbgb,
9ugbos:  LO3OMBOEMBOYIO0 b 300  LE3OMBIRJd0, GMIWGOOE 0339990056  Izgbstgms
BOoEgdol,  dogobgmwol, ggbgms ©@s  bgdigbstgms  I9Mdbol  933eM0  JumzoEgdom;
©IGHMOGHMBSYJo0  —  OMIwgdo3  dmobdsmab  Lofiyobo  LEH®MIGHMOOL  M339 oS  TJmby
93965 Bobgbgdl, GMIgms  TmMobsg  dgodargds  d9a3b3gl  3bM3gEms  Logs®ol
Bo®bgbgd0o, LO3OHMBOGHJOOL 339 033900 b 3mEboo  MxG9gEgdo,  dsMGH039Lgdo,
S0mORMo  MmObmwo  ©IBH®OG0;  F03OMBOGMBIRJd0 - TmobToMgh  LESOMGBOEGEHWWO
90360mMORob0BIJOOL  MxMggdL,  OMIWIdoE  Z30MIMEIO0E  3MdOL  3BmEgbdo  dymg
9396909 6560h9gbgdd0. LodMHMmBoEmO 3m33egdlol 3 IXYMBJOJITo sOLYdMBIL 83390760
20bUbgs390900, Mmamei 3390000 dgMBg3000mdsdo, s1g3g LsFdol dmdbgwgdgwo  G®Mod@oL
ImOBM-g1bd30mbs)®  Jobolboomgdegddo s  gbbodmem  sgEHogmdsdo  (Crtpuranosa, 1980;
Striganova, 1987). bosogol 3bm3zgugdolsmgol d3gbsdgmewo Jumzowgdo dowfgzso, dbmerme
00300mO2560DTg0Mb o MIsMOEGH039LJOMB  MBOWOYSEGMHO  393806MGBOL  ©TYSMGOOL  T9I©IY
bgd0sb.  Bosoado  33gbodgmmo  Ba@bgbgdo  sdom@GHMMO  BSIEBHMMdOL  Bgdmgdggdol
9909390 LHMoxns 033w0sb, Gmymea 99Jobozm® obg Jodom® m30L909dL. LHmMgo sdodmd,
Lo3MHMBIRJOOL  139E0SWODIIMO X AMBJOOLsM30L 1533900l gls v ol GHodo FoM3399O
©OMOL 2963z mdsTo  LodMHMRBIRJOOLM30L  FJBOMEME0s. gu  9MOL 33900l MdEOoMbOL
Lbbgoolbgs 89d5p9bwgdol  3m3doboMgdol ghm-ghmo  dobgbo, MmIgwos  900bodbgdm©s
MbgObgdemms IMszse xazdo, 35dob gb Bmgmgbs 90 x3MRgddo obobowgdms, HMYMM3
1533900L 5HBJ30mMMOOL 5O SMLGOMDs. LobsTEZ0wgdo 133900 MBOYJBHIOOL 33Ws 3bmMmzgEgddo
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Loemsg 96 9M0L Jgdmbggz0mo0. 839bsegme Bo®bgbgddo LE3MMBIRGd0 MOYBMmo bogMHmgdol
239633999 X29890L dmobdotmab. 3mb3MgE e 306MHmdddo obobo 0Mmbgzgh Tsbogrsl (Cairns, et
al.,,1997), Gmdgwog 050m30L  439wabg 9@ 193390 BOLGMEMOSL  FoMTMoabl. G5 0dds
Mbs 1533900 ™d0gJBHJOOL MYMEsMIE0  33ES  96O30MM  Jgdmbgg3580 o6  5dMmMObagL
Jdom 3390000 56MBG3000MdL, 36599 30M0Jom 50Mbo@ogl 93 5MhG3000MBOL oMM weEgls.

Bosogol  Ladmmggoggdol 339008 gl ®eg30LgdNYMHGIGdO,  BosELAOL  MEYSEYo
3905003906 md0ol  B39gE0B0ZMNOMI0m  sOOL  gob3oMmMdIdMEo. 53  3bmzgmgdol  sGLYdMdOL
LORYMAZEEOE  3393e0bgds 3330 mEYBMwo  Bogmoghgdgdo,  mdzs  Jsomzol
©535b5L0sMGdgos gMmoL FBOOZ LodOMEBHOMBM MmEORIBOBIJILs s dgmegl dbMog (3569
9396969908 Mol 969My9BH03Mo s  bogmoghgdoms  33wol  dsmoero  obsdobdo.
Mbgdbgdem  Lad3MHMBsagdol 3390000  L39gE0sw0BsEos s  I3gbstgmao  bs@bhgbgdol
LEAHOMIGHMOMO s JodoMo IOl bbgoslbgs 9@s3bg, 33900 bogmOgMgdgdol LHMox
5 UM ImbTo®mgdolbomob o0  583G9E0sl 3039935000  bos@ogdo  mMysbmmo  bog®omgdol
GOBLBMOTo300L SBJoMgosLMSE (Crpuranosa, 1976).

60550l LadOmgzoBmEo 3ma3egduo FoMdmoygbl, mbgMbgderm Ebmggwms doMmoms©
X315L,  O™mIgerms  0mddggds  goblabmgMegl  Boosopado  d0dobsty  dmgwo  GHoo
36m3glgdol,  3gMdmE 30 domEmyonmo  [iOgdmwbgol  LobdoMgls  @s  30639ws©O
30MmOMIGH0oMEmdol  ©mbgl s 3 mogoMmos,  3393eobgds Mo Bossyol  Gggodol
036036md0s6Mg 06@03sGHMM©, 250Mm0Yygbgds Boosaol osgbmliEozoLsmgol.

LO3OMBOBHMGBHRJOF0  30MHZJWOEO s MO0 EHTIMGEOOL  XARIO0  39TMOYMBS
(Dunger, 1958, 1963). ©bag®o, 803s6ms3©s d9s6gd00 TomEH0g 3Bsl s doohbgzws, G0

306390000  ITgEgdo  sbmM309wqdgb  dbmem  I3gbsmgMmo  Bs®bgbgdol  8gdsbozm
599939539050, bmm  dso Mo ©FIGEgd© 30 303OMMMASB0DBIGOL  SLobgwgds.
09650  ©dgegdo, sHBEYbgd s 339 93300 83gbsdgmwo Bs®mBgbgdol X Gggdol
3000900l dmbgengdsl,  MOmoerm@  dmbsfoegmdgb  83ggbstgmwo  Ba@bgbgdol  Jodow®
2490053v05390580.  OILEOIMOOM 339 ©IBI0EIOMWos, MMmT LS3OMGBIRJOOL gl XFMBJdO

3JBHoMMO®© ©s 9BIJAHVIM©  FmbsfoErgmdgb d3gbostgmeo  Fslserol  GGMIBLEZMMTs300Ls
9069600300l 3OmEqlgddo. Lsd3OHMBOGHMRBLAJOL  mogol TbGMOZ  I39bsMgmwo  bs@hgbgdol

Jo3omMmHo  20sdndsggool  bslosmol  dobgzom  gmxkgb  mG®  35@gamMos -
0069MooBoGHMMYds©  ©s  30083035GHMMgds  (Crpuranosa, 1971). dobgMoeroBs@mMgdol
X3IBL 3969303690056 FHgbol F0gdo, BmyogMomo Labgmdol bgdndxn®mosbgdol  s@wgodo,
00535¢0x39bgd0,  3MmgddMErgdo,  x93dosbo  $H303gd0,  ImEL3900. 33083035 MMYOOL
39093000580 99056 F0oygegdo, mmHzOmosbgdol (Tipulidae, Bibionidae) ds@rgdo, bmaogHmo
93900, OGMIWIdoE 0339090056  33gbsegmmo Loggboom.

3069Ms@oBsBHMMGd0  25dm0MBY3056 (g mEmbBol sdwol Fswswo §x39dGHWIOHMdOm, Fsm
Bofersggddo  300@obsmgmdl oo  MomEgbmdom  dggbsdgms  Lo33900  9ergdgb@gdol
x3mOIoMgds, 9Ju3MgdgbGHgoo 30 dwogh BobgmowoBgdMwo M. 3gbsmgm  bsMhgbgddo
MXOIOOLOL  9BHOWOO s LEdMEMmMm  xsddo  bossydo  Fodobstg  3xdogoro®gdol
36398900l BEGHIMEHEOSL  sbEgbl, MMIgELsg  FozMMBEMEMmOL  Jgledsdolbo  xMRIOO
SbmM 30909096,  bosogdo  3mBmlol  saGM9as3JooL 396G Jds©  3393e0bgd0sb  3bmggwms
9Jb369896¢gd0, M3 0ym bshggbado Lbgoslbgs dgEbog®ol dogh Ladmmazoggdol dogowom By
— 3megddmegdbyg (Schaller, 1950), Fooygugdbyg (Laatsch, 1948; Zachariae, 1967; Kosznosckast, 1976)
s Lbgo.
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3JBHommo  FobgMmooboBHMmMgdol  Bofiesggddo  1s33gdmsb  ghmo  Bogwrsdmero
39mbBol  sddwgmo  d03MMMMR60HBIGOOL  FsbomMo  godMmOzgds B30 dg3boghol
dogt sMoL osagbowo (Kozlowskaja, Striganova, 1977). 580l 99900 153390 dsLodo, bsFderol
9m3bgargdgaro  GHMogBHoL gogwol ML, dodEobs®mgmdl wMxMgolol 0bdGgblow®mo sdws,
@0aboboll  godmmogolyygmgargds s d3gbsMgmero  Jimzowgdol IOl  3MHMEwYdEgdol
9dobgMoeobszos (Crpuranosa, 1971, 1980).

3m8093035@MM900L Bofersggddo 50f9mowos 3mdmbmgebo BogmogMgdgdol
SbEoho®mdmbsddbgdo s Tomo  LGHMVOWoDsE0s  319Fobm-00bbodmol  3mA3Egdugdol  BmMIol
Loboo. 9835605, MM 313083035@MMd0L  doMoms©  969GgBH03Mw  OglyeOls  SHBMEGOL
3993390 Boghmgdo  3393w0bgd0sb. Fsm  Bofiarsgqddo  LoddoMBYHO  BoZOHMMMASBODBIGOOL
©bdsMgdom  bmM3090gds  sBMmGHIYI;339o  b5gMmgdol  JobgMowrobsEos, MMIgElbsg b
sbogh  dozMmdosgrmemo  Galobomgbo  ©@s  3Mdlol  gm@IoMgds (Cole, et al., 2004).
LH3OMGBHRJIOL  9Jl3M9896EJOTo  BLObMgHBoL  3OMEgLol  Fggas  CIN  0sbsgsMmds
1533900006 JgsMgdom  93396e©  I30MEYds. 5T MIbIBIMEMIOL  dgdzomgdol  boGolbo
d99L505390s  3mB0x035300L  3OHMELOL  0bGgblogmdsl  (Crpuranosa, 1980). o0go3g Loowgy,
bbgoolbgs Lobol  9;39bsMgmwo  Bs®bgbgdol dmbywrgdol bs®obbols dshgz9bgders  dgodengds
0m2393w0bml.  awmdgmolgdol  (Diplopoda)  Bmyog®o  Lobgmdsdo  syoo  993L
09b369896@gdd0 83gbodgmE Bogs®msb dgsMgdom C:N msbogsm@mdol 89030MHgdsL s o0
3993069006  0bFGHIbLogMds  (3bmzgEgdol  Lbgoolbgs  Lobol  Lo3zzgdom 339001 EO™L
2obLbgs390o oym (Marcuzzi, 1970).

0069M0oBoGHMMGd0Ly S 39980983035@MMIdOL  Bofiersggddo  dodobodg  dgbstgmero
BsMBgbgdol  HOIBLRMEOTs30580  SOLYdIMO  Bb3oMds  JoBLLIMMMGO0  T3390G0©  450mPbEs
Lo3MHMRBIRgooL  FoghH  1s33gool  dmbgergdol  Fglifogeol  3GmEgldo. MBGM  BMLEGI© 30
9OHMO @O 03039  5POWLITYMBIdo  IMd0bsEEY  LE3OMBIRJIOL  A9TMLY33905©  JONBIOGO
15339006 250mygbgdol  EOML  BsBHoMgdMo  33eg39d0LLL.  FoRo0mE©,  sHYMOSOK 60
Mbg®bgdem  BadOmmEeaqdol  Mdobomgdme  xaMxgdby  (IGsg3swxggbgdo s  Tipulidae-b
WHM39%0) 3390000 5JBH03Mmd0L FgLolfogeo BoGoMgdmwo 33¢93900L OML GH03E0EIYd0L
WsM3900L  9Ju3MgdgbGHgddo  s©obodbs X GIOLOL  F99339w™mdOL  FgdEoMmgds,  TSLMBLZY
5300 3Jmbs Bog®ol 8993339 mdoOL  BOEIL G030 gddo  26-sb  32%-0g, bmeom
965350 x3gbgddo 30 41%-00g. 8oL 29O 30300l Fo@rgdol Jgdmbggzsdo s00bodbs
330l 60300990900l T99(339emdol  To@gds, Go3  0dol  Bsh3z9bgdgeros, Mmd  dom
mM2560Hddo  saowo g3l I3gboGgMo  Foboerol  31FoxzoiEoMgool  LsHgol  LEHoool
(Striganova, Valiachmedov, 1976).

9339590990 BomBgbgdol  ods-45050Mm853905d0 bosogdo  dmdobseg  3bmggargdol
0mbsforgmds 890degds ©oyzsbogw 0dbsl 9999y 316J@gds0©g: 9BHIMYdgh Mo I3gbstgmero
Jumgowgdol  mo30L  bofiewaggddo,  gbmggwrgdo  obgbgb  dood  @ogmdsggdsl o
903600MmmM560Dg00lL, BoDo3MOHO s JodoMMo Bgdmddggdolsmzol BrEsdowo FsMmOL
29HMOEIL. bossgdo 3bMz9wgdol 39MHGH039 MmO FoMmozool Mmb Ii3gbstgmmo Bsdbgbgdo
390L 6050530l MTs §gbgddo, Los3 bEgds MMABMEo ©s Fobghswrmmo Baffors3gdol
d96M935. (36M39¢900L  FoO9ER0MDS bgwls figmdl boo@ogol 9gMmeEosL, Go3 mogzol dbGmo3
mM969mo  bogmoghgdol derol O™l d0dobstg sbsgMmdmo 3MHm3glgdol LEoTMEwoMgds
bgds. bLoddoMGHMHO MEOHYB0BIJdOL Fogh gsdmygmazowo Ls3Mmsmo 9oHB0dgdol dmddggdol
©bdsMgdom MbaMbgdermgdo ymxygh Bsbdomfyagdols s bbgs bogmogMgdgdol  4sM339we
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Bofol, Gomsi s3030BMgdgb oabobl, HmIgwog Lszdsme Mo JgbsgHmdo 0dymegds
MR OIOOLMD. IMz5¢0  3bMggwol 30emgzsbo 330l ghm gho 3OHMmOIGI 3303w0bgds
500530. Bosoado dmdobsMg 3bH™M39wwgdol bsfersggddo Fodobsmgmdl wogabobol 53003096
3MbgbloMgds, Molsg oo d608369wmds g3l 3MFoxzoEoMgdol 3HMEILYdOL  ORJIMYOSTO.
Bosogol  Mbgebgdmmadol  Bofersggddo  dodobstg  LsFdol  dmbgwgdol  3GmEglido
5©00b0odbgds  d3gbodgmmo  bsMBgbgdol  Boffomd®ogo  JobgmowoBoEos, bmm  Bmyogho
X319%390d0 bsfogmd®mogo 3mdogozsaosg (Crpuranosa, 1971).

Boosogdo  mMysbmmo  Bogmoghgdgdol sdgol 3MmEgldo  LESOMRBEAJBOL  (35WIgIYEO
LobgMBYOOL  5dBH03MdOL  Tgbobgd  FoMIm@qbol  Fgddbol  LsTroErgdsl  0dergzs  Bosogaol
35™M39wgd0L 33900000 99BH03MO0L obgmo dsB39690gd0, GMYMMOEsS LsEEMsdobm Moigombo
o 93965690 Bsmbgbgdol 99m30Lgdomds. LE3OMBIRJBOL 5dEH0IOHMdOL LsbmPs doohbggzs
Jom  Jogh 995899853900 d3gbsdgmeo  Ba®Bgbgdol  MomEabmds.  Mbgdbgdermas
BOIIIWO  XBIBIPOL  339¥0L  3OMEILbY  YIPow™  ©933060398>  0dEgzd  LITYSEYOSL
DB ©E0bgl dosmo 33900l mdOgdBHYo0 ©s I39bsMgMEo ToLoerol ol MZoLbmdIGOZ0
(33%0g3900, GMIgEoE TBMEWMmE 53 XaMBoL 3bM3gEgdIOLIMZOL SGOL EsdobILOSMYdGEO.

9339650990 bsPabadol dompabmemo Aol  3MmEgbdo  860dg3bgemds  9boFgds 96
0oOG™  3bmggargdol  doghH  SLOToWOMPINYWO  MORBMo  BogHmgdol  ToLsL, 9089
0mbggdge 650MhgbgdLsE, MmAwwgdosg  99Jobozmemo s 96%BodNMo  gosddsgzgool d9dway
300390000  ©FIgegdol  Bofiersggddo  YBHMOGMBoRqd0L  Bs339d0  bgd0sh.  sdo@md
3300000 53@03mdOL 331930l MM A50Mm0Yygbgds olgmo FsB3069dwgd0, GMyMEmOEss:

1. 9mbdstmgdmeo 33gbs®gmeo Fsbogrols MomEgbmds s

2. 5bodooMYOMEo 15533900l MOMPIbMDS.

939690990 boPgbgdol  3oM3ge  ©oddEgergddo  GgbodEgdgeros 250 BMIML
0o0gdmwo  1533900L s  dmvbgwgdgwo  Bs®PBIbdol  Gom@gbmds.  LodMMGBgdOL
B0s@oafomdmgdbols  3Mm3glgddo  dmbsffoemgmdol  doG3ggo  MomEgbmdMogo  Jgnaligds
5353006030 mos  ImbToMmgdmeo 1533900l MomEgbmdslmsb  (Gere,  1956).  339d0U,
60300gMgdsms  33¢0Ls S Bosopol MbgMbgdwmms  dmbsflowrgmds  bogmoghgdome
§60gd6mbgsdo  Jgool 00 3MMIWYIgdol  gsdomm  iMgdo, MmIgwos 39538060930
dofiolBgs  93mLOLEHYIGOOL  FgMEsEO  3OMEYIBHOMEMdOL  gLfegslmsb.  Mgolsmzol
39099953900905  LogOSTMOOLbm  LobGgds  IgBbogzwgds  3608369wmazsbo  3HMdEBdOLY,
OmIwgdos  399m0ygbgdosh  Jgmeeo  3OMmEIBHoMwmdOL  33¢0939000 @5  9d9sb
2490m00bs0g  Bogdwos  Jomo  MbogozodmgPMwo  smbodzbgdo  (Petrusewicz,  1967).
o0m0ma009600 6050l 3BM3Wgdol 3390000  5dB03MdOL  FsB39bgdegdol  dglogarol
OML odm0ygbgdm BmyogHom LoddmEMU:

C (Consumption) - gbmggeqdol 3096 dmbdo®gdmeo 15339006 Mom@YbMd.;

A (Assimilation) - 3bmggwgdol doge dmbdsmgdvero bs3ggdol dgmzobgdryeo bsfowo;

FU (Rgecta) - gbmggagdol dog® dmbdsmgdvyeo 133900l 899900309090 bsfjowo;

R (Respiration) - botxo Lyybmdzslbs s Bogmoghgdsms 3gesby;

P (Production) - Ubgmeol BG@s  (g43gms gl 35839690990  4om3@owos  ®mol
900190 bY).

33900000 5d303md0l  5B39690gdol Fgatgdomo Fgxslgdolsmazol gosdmoygbgds bo3zgd0l
39030L905MdOL  3m9x303096E0

13



(CxU)
w
Losg C - Loegmsdolbem Mogombos (33), U - 1s3ggdol 8gomgzolgdsmds (%) ©s W —

Ka =

0bogool  gmgbsewo  dsbs  (dp) (Crpuranosa, 1975).  93gbs®gmmo  bogstol  306H39ws
©539qgengddo - IMogsexzgbaddo, Ggbol Fogddo, MMIwgdos dbmewmo Izgbsmgme bogodl
gm 39wy 3500  dobgMocMo  doboMg3zgdol  ao0gdg  dImobdomgb, Ls®gwsdobm  Gogombol
2450mm3wWws  bgdmEs  fmbomo (3Ms3039¢H0)  dgmmEom, by 3oL IHygdol o
Q3LLOWWOL OML  bbgmewol dsbgdol Lbgsmdol  godmmgmwom. MYHEEHsEgOoL  godmlobgs
bgdms  Ubgmeol  sdbm@o@dms  ddGoe  dolobg  gomgerom  (11533900L  dmbdoGgdols
3083030963)0). 339000  M530Mmbol  LoOEOL  godmlobgs  Tgbodwrgdgeros fmboom o
96960393039 9OmMYMgddo.  SbodooMgdEo 15339008 (A)  GOMEIbMBOL  2obloBzms
bgds dmbdomgdmar 1s33gdls s Bmmbggdger bsdhgbgdol dmEmol bbgomdol  gsdmmgeroom.
39m30L900 155339008 MSMEIBMBS s 15339008 FMbTsMgdol 3Mm9B0E0I0GO (339WIdSMOL,
MOmamM3 bbgoolibgs, oby ghmo s 03039 Lobgmdol Fomrdmdsyqbergddo.

B05o0l  BadmMg3eaqdol  MIM3wglemdol  9du3mgdgbGgdo,  doMomoeEi©  Fgygd0sb
9mbgegdgeo 33gbsdgmeo s dobgMowmo boPBgbgdol bsfows3gdologsb. bogmogtadsme
330l LodmEmm  3OHMmEdddo 3o 00gbs  MIbodzbywm  GomEgbmdolss, MM  dsmo
03bmMm0Mmgds  Mo30LREOE  9MOL  dglodegdgo.  5dgsb  edmdEobsty  Mbgdbgdemms
96535000  X3MBoLLM30L 1533900l Fgm30L9dsEMBOL  FoblyBMIMS  Fglodergdgwos  fmbomo
d90mEom, OHMmEs bgds dmbdoMmadmeo ©s ©IBIFOG00L ©OML sdmygmgowo  I3gbstgmeo
9sbogroll  Jgotgds. M306M39gl  gmzgolbs gl dggbgds 03 Mbg®bgdwmgdl, MmIwgdos
0339090056  ®s30L0  LAH®NIBHOOL  Fgbs@Pmbgadgo  FggbsPgmeo  Jumgzgogdom,  sbvy
30639000© T gdL.

60550l (3bM39wgd0L 3398000 5gGH03MBS, J9BLLIMMEMGO0 30 Bossaol bgs Bqbgddo
dbmgmgoo  bmgzgmgdols,  9F0OmMmE  sMmOL  IM30EIIMO 5 YOELITYMBIEOL
30OMmMYH Mo 30MHMBIOOLORD. BMT0gho 3wwods@ol dgmby Ms0mbgddo dmdobsw®g Ggbol
F0gdobs @5  O3WM3MEadoL  9JBHOWGmO 339008  39MH0oM©Gds© Tookbgzs  goboybmmo o
d90mEpamds — ULgbmbgdo GMIWgdog go8moMB3056 EFbMzgwms 339005 s BOHEOLIMZOL
bomzgmaber  Bgddgo@dnmoms ©s  Ggbosbmdom  (Gere, 1956).  spoLsTYMmEBgeols
30OMmMgMHINYo  Mg:70dol 2oM©s 3bMzgwms 33900l LoEgrsdolm GMszombo ©s Ls3zzgdol
dgm30L900L 30980309630, 3MIMZg  ©TMIOEIOME0s  Tood  dLO3LS S BOBOMMWMYOM©
00 MdoMgmdIBY.

bo3MHMRBsRgd0ol  dogl  I3gboMgmeo  bogsol  Fmbdstgdol  LoLfiMsxg, o300 15339000
bs®olbomoi goboloBztgds - 39Mdm, dolbo dgdsbozmmo dEAMoEmMdOMs ©s domdodow®o
300999000 - BIBMEgdoL, E960bgdol, oabobol dqd33germdom (Bocock, 1964; Heath and
King, 1964). Bmyoghmo s3GHmMgdol dogh bsb3969005 396509 Boygs@Bo ogbobolis o
339bmegdol  999(339mdsLS s 3BM39wgdol doghH oo IMbTsGmgdol Lbbgs 93G™MdOL dogH
939b6sMgmem  Bogs®do  3meongbmergdol 9903339 mdsls s smmzol  3bmggargdol  dog®
M3065GHILMIOL  F0boFgdsl  ImGOL  3930060L 3960  bgsggb (Neuhauser, Hartenstein, 1978).
LEHOOYbMZsL  (1980) Togh  FMe35¢RIHJdBY  BoGIMIdIM  33¢g390do 15339000 )X MgOLOL
9993390 mdsby s 1s33900L  TmbBsMgdol  3m958303096G0L (k%) Loogl TmGoL  50obodbs
03580m 393530060. bm@3zmb (Chotko, 1977) dogM BoGo®mgdmeeds 33¢93900s 30 9h39bgl, rnd
9Mog3segggbs  Chromatoiulus  sjaelandicus-o  ©J3065@gbmdol  560Fgdl  s6ygobs  ©s  GHoMoxol
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gmmEol bs@hgbgdl, GEbowol, 39Mb3oLs s FMOYsbol BMOEGdMsb TgoMgdom. mmI3s
MBS 50060dbML, M3 LoEgMEbEOoLBIMmOIBMdS SMYol Fmmegdol bs®bgbgdom 33900l MM
) ogm  73%, ULbgs 8gdobggzsdo 85-93% 09oagbs.  sbowmyom®mo  33arg3gdo  oym
Bodotgdmero Romatoiulus  kessler-o9b, Hmdgwoi dol  5g0wbsdymngedo MaGdem  bdoMo
d99b3g0M0  93gbsMgmeo (segolb by, 935309, AMAMO, 0x3360) Bodbgbgdom 03390905, Bomysb
g39wsHg MBOH®m  LEOMEOL© dob  Jogd  sErgzol  bol  gemomEgdol  Bo®bgbgdo  Imobdomgds.
bq939bs6ggdol  BmmEol  bsMhgbgool oMo R. kessleri 1533905 d5¢obgdol Ba®bgbgdos
2490m0ygbgds (IlpumryroBa, Munopanckuit, 1986). 59600, 0633935, M™MT LodHMBsaqd0L dJogM
23960339790 Lobol 939bstrgero bogs@ol dmbdstmgdol LolGmsgg & 0dwgzs Fo9mygbsl vy
M 153390 ©OMJIMgdSL FoMdmaagbl (3bmzgEadolamgol gbs mvy ol I3gbstgmero bs@bgbo.
059505, Mo35¢mxuqbs  Pachyulus  foetidissimus -ob 8og6 dmbol gmom@wgdol Imbdscmgds
M3Mm bgens 909¢00bsMgmdl, 306Mg OGEbowol gmmemgdo, mwdgs L3390l dgmz0Lgdsmdol
3M958030906GH0 o0 dgdmbggzsdo gMmBsbgmologsb s asblbgeggds - 37.6% dmbol gmmerols
d90mbzg3s80 s 39.4% GEbowol gmommgdol dmbds®mgdol ™ML, dombgogs 0doby, Hmd
3b™39wgdol doghH Tmbol mbgdo gmmErgdo 653¢gd0 Losdmzbgdom dmobdstmgds, GEbowols
5 d9boll BmmEgdol bsMgzdo IMO35wxqbgdol Jogh mMmogzg Lol GmmEIgdo JMmobIscmgdob
9O»bs0Ms©, 0935, bM3gms LoEmEbErol MBs®0sbMds TMbol BMmmEWgddo wBMM TS50
(Striganova, 1971). 296356008 GmmOEM™356 Fygdo bo@oMYOMEds  33wg39dds 30h39b69L, ™I
O03M3MEIO0  M30GMBHILMOSL  960F9dbgb Im330L  BmmEIdL, bmEm  GHMmEMmEbOHMBL
365dB03Mwo© Motymabgb (Boller, 1986).

3bmM39gdol  oge  dmbdoMgdwo  33gbsdgmmo  bsMBgbgdol  MomEgbmds,  spMgm3g
5030009005 15339005 S 359MOL  3gb0sBMBOLOYSE. FMsgowRabs Glomeris marginata-ls
dog6 dmbdsdgdmaro 1533900 18°C BHgd3gmo@GnMols s 55% GHgbosbmdol MMl dgspqbws
52%, bowm 70% 96056mdolb dml  — 9-21% (Drift, 1951). Leptoiulus noricus , L. saltuvagus -obs
5 Enantiulus nanus  Lobgmodol 969350 x3gbgdolsmgol 15-20%00, sLgmo  3gd3g6edmermeo
95090 EOML 1533900l dgm3z0Lgds Momddol 79% dgoagbws (Boller, 1986).

6050l 3b™mzgegdol  LEEIMsToLm  MS30Mbol  4sdmmgEol  Logmdzgebg 356 ©M
©OOBGTS 49903305, MMI Gs3ombo (3bmzgErms ool 3OM3MOEoMEos 2/3 bsolbbdo (Drift,
1951). 3ol QogM TgIMDeZz5BJIMWo oym Gm@IMws: C=g 2/3 K, Losg C - ©©g®sdy®o
6530mb0s, ddMoo Bobol ghomgmewrgddo, g - gbmggwms sBLMEEHMGs ddMswwo dobs, K —
3b™39@wms dmgdno §3MMEoYMO XJBoL 3dogo 3M9B0EogvHO-. 396 ©IG WHOBHOL
0096 33193900 GHOMIIMES Fogwbsmol b65g39bdo dmdobs®g ©03wm3mEgdby. 39Mgd (1956)
23500mm35ws 356 M  MoyEOL  3mgno30gbdHo  Wbaydgmol  BbbsG-MiEbowbs®ol  EGyol
B05s900L  d0obosoto Glomeris-ob s Chromatoiulus -obsmzol s bsbs @I gl boowy
L5305m© LyMOMBMYWs© 35M0MYdL. Glomeris-obomzol U ,,30mbLEHBES 0.21-0.27-0b gGotywgddo
Jd9tyqgmds, Chromatoiulus -oLsmzol 0.11-0.14 «bs 5©00bodbmL GMI 4gMHdsbgwo  d936ogHol
0096 BoBHOMIdIMo 33093900l  89gas©  Fogdmo  dmbs3gdgoo 396 ©IM  MHOBEOL

390093900056 9909090000 MBOM  Jo@oos, MLdE 030 330l OML  BHgd3gMsdmermen
M9:09d0 sOLYdIMo bbgsmdoom blbos.

1533900l dMbIsGgdol 3m9n0E0gbGHo 3bMm3zgEol bbgmol dslsby GOl ©sdM30IdMEO.
DOHELOMo SOl Lbgoslbgs  Lobgmdol  IMszserxzgbgddo  (S. kessleri, P. flavipes, P.
foetidissimus) 9gobodbgdm@s 15339006 FMbIsMdOL  3MgB0E0gbGHOL (k%) 3M3HMIMmME30wwo
©53Mm300090mgds  3bmggol  bbgmeol  dsbol  dodstor: vy 100-200 T dsbol  IJmby
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35™M39wgddo 33900l IMbTsGmgdol 3mgxroE0gbGo ogm 60-80%, 400 dp dsbol dgdmbgzgzsdo ob
dbowmE 21-25%-b 99oaa9b©s. 9939 b 900bodbml, Mmd P. foetidissimus-oll bBOHLEwE
0009Mg0do 339008 IMmObM3zbowgdgdo FoGMEMdS  339M3Ebol  dmdfoxzgdol 3gMomdo. J
©OML  3bmggEoms ool oBgds bgds (Striganova, Mazantseva, 1979). Ubgmeols dsbols o
1533900l mbdsMmgdol  3m95303096@L  BmMolL  sbsErmyoMo  ITMIOEIOMGES  sGOL
5039600 0BM3m©gddo (Shashak at al., 1976).

33900L  3MmEqldo  LO3MMAOYgdo  0m30Lgdb  blbs  BobBoMfywrgdl, mMxEgEOLL s
BOWgOL;  259mIdsggdger  gbghaosl obobo ImobdsMgb Tgmeso 3MHMm©aool (HBMEs ©o
2490603 gds) BMMOI0MmGOL s (330l 3MM3gLgAL. IMsg35wxrgbgdo Glomeris SbOTOEPOOHYOMEO
96gea00L  70% wxOgoolbol, 19% 3bodgdol ©s 10,5% blbso Bosbdo®fyegdol  bobxbg
©90Mmdgb (Bocock, 1963).

3b™M39g00L  BOEILMID ghms 033wgds dsm  Fogh  Ls33zgdool  Jgm30oLYdsMdsE. P.
foetidissimus-ol dvboll BeMWgdom 339006 EOML 3HMZgEgdol BOILME ghme® Lozzgdol
d930L905Mds 033 gdMEs 55.2-sb 19.4%-00).

Dma0ghmo Bbgoslbgs Lobgmdol dMeg5¢ygbgdols s GHgbol Fogddo Lo3zgdol Mmoo
39m30L905MdOL 3953030960l FgEaMgdol  F9EIRo© ©oA0bs Mmd gl dsBz969dgeo
©58M30009090s o000 BOEOL 3Hgddby (Ctpuranosa, 1980). s33MmM0 3OO Jgmz0lgdsmdOL
3M9530309530L  LOEOOEID FsFMIObIMY Fodmymaxl Lsd xawRL: 1. Ka<10%; 2. Ka= 10-20%
5 3. Kx>30%. 3063900 x50l (Ka<10%) Bod6mmg3o9900Lom30L  @s8sbslsmgdgenos Beol
Bowo  BHgddom (0Mogoemxgbgdo - P. foetidissimus, Ch. projectus, S. kessleri, &gbol Fogdo -
Armadillidium, Desertillio). 53  ULobgmdgdol  Gomdmdspaqbywmomzol  sdsbslinsmgdgaros
sdBomMo 33990l dgsMgdom  bsby®mdwogo  3ghomo, Mog  Igledwrgdgwos  3dmbogm
390569000  3MJ030  30OMMYIOTMwo  Mggodolb  dJmbg  sAoWLITgMmEgedo  dmd0bseg
3HM39WgRL.  BoQO00O®,  BIODMBMOEMZD  BYggddo  ImdobsMg  3bmM3qEgdl.  dgmey
xX3195380 (Ka=10-20%), 2596000056900 560056 6050530L 30b5sMms o Lobgmdgdo, HGMIWgdos
200006B93056 owoo 39gd3gMe@M9gdol dodsmm IgEHo 9MmAbMdgEmdom s MHMIJWMDIMZ0VsS
0535b5L0sMPIGE0s MYYMIOO  GobomErmaorMo Imliggbgdol 39M0m©ado 393939300
396M0mEol 256353 mdsdo.  dgbsdg  xaMndo  (Ka>30%) 99693m03690056 ol sbmgzggmgdo,
HMIwgdoi  30b5MMdI6 LaBMbMmo  3oEOHMMIMIMNEO  Mg7000L 933900600  (335¢gdSEMBOL
3060mdgddo. 53 gdmbggzsdo, (bM3gEms 33900000  9dBH03MmdoL s  BOEOL  bsbdmzarg
3960900 033wgds bobyMdwogzo ©os3smboo.

33000000  99BH03m00L  3sh39690¢gd0 oMM, UbZoslbgs  domEHm3gddo  Boswopol
Lo3MHMRBIRgO0oL  dmddggdol  MomEgbmd®og  dboMgl  godmbo®eggh. dgmzolgdvwo  Ls3zzgdol
om@gbmds  (30-40%) o0dob  dsh39bgdgos, MM 6os@oyol  LodMmxsygdo  d3gbsdgmero
Bo®hgbgd0l  sdBHomMo ImIbTsMOgdo s ©TIGEgdO 905D, 58sLmsbogg olLobo sbgbgb
9396909 6sMhgbgddo  sMLgdMo  gbgtygBoldmero  FoMmool  3b0dzbgermgsbo  Baflogrols
2500053059 REgdL.

3069MoobsBmMgdol  bofarsggddo  900obodg  mxMgolbol  ©sdgrols  sbabergdo
360m3gbos X OIEoLOLs @S ogabobol Aw3IMboHo  3930065d0IL  oybobol
23000m530LvREgds. 89300  LodMMABogol  Bofersggddo  (odwmdmEado,  Ggbol  Fogdo,
mOBOM056900L  sM3900) 000bsMgMdL woaboboly s o FoghH godmymazowro sdoszol
3MmbgbloMgds. qb  3MmiEgbo  gobobowrgds,  MmamMi  ghmgmomo  360dgzbgarmgsbo  g@s3o
@0ab0obol  5gd@H030bs30sd0, M3 BsMMos 3dMlol FoMdmddbol 3Mmi3qlgddo (KonoHoBa,
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1963). 93gbsgmwo  bsMBgbgddo doGomso bsbdo®mdgdi3zgmo  bogMmgdos  xMgolo o
3900390 sbs. LE3MOMRBIAJOOL Bogh dmbIsMGOMEo BMMEgdol bsMhgbgddo momddol 50%
39500396L  bobToMdoo.  MYxMgEolol  @sdErol  3MmEgbdo  LEdMMEBsygdoL  bofereggddo
500b0dbgds  J03OMMEYB0BIGIOL  Mom©gbmdMogzo  sxgodqds,  obobo  sbmMEogmgdgb
MXOIJOoLOL  FMmEg3gdol  sdol  Lofyolb  g@s3gdL. mMsbmeo  bog®ogdol
906960 oBoz0s 0fygds 306306 Lo3MMxsRgdol bofarsgaddo s gl dGmEglbo  LEOHMEEYdS
do  gdu3M9gd9bGHdd0 339 B03OMMMR60BIGOOL  Jmbsfowgmdom. MmOABMEo  Bogmomgdol
59y 300@0bsmgmdl  b5fensggdol Lbgoalbgs bofoergddo. d. LEGHMOYRBM3sd (1970) mszgol
330939000 sB39bs, MM R GHgEolLoL 9dBHoemo ©sdErs LoddOMBEHWGMO BoMHMMMA60BIGOOL
dmbsfoegmdom IMsgoggbs  P. foetidissimus -0l Bofiersggdol 9o boffoewdo 90d@obo®gmdl.
03™m3MmEdolL  bgdmddgqdol dggae©  bogds  39dBHobols  ©@s  MxMgobol  sderol
360m3gLoL  2o5dGH0WMEMYds, FoBLLIMMGOFdom 30 Ebmggwms 9duzMgdnb@gddo. . 3MBEMZLZs0L
(1976) 8096 O3EM3MEYPDY BoGsMIOMo  33¢93900L  Fggas (S. kessleri) oA0bOY,
sBm®GHI99339e0 396590900l ILEHMWJE00L 3OMEILDBY BEMMMOLEOMYOMEO  B3IGIH0GdOL
©mdoboMgdmmwo  bgdmgdggds. dmeg®ds  (Boller, 1986) sB39bs, 6md  3y553056mdols o
0030000 ©sdol fows dmEol digbstgmeo bs@bhgbgdol 14%, bmwom mvy Bsgmzerom
©O03M3mEgdLy s BbZs LadMma3saqdl, 3506 30%.

939b69Mgmao  BaMBgbadol 31000353008  3MMEgLdo  0HBM3MEgdOL Mmool  dglfegarols
OML Y Bowo ogm GMI Jom gdu3MgdgbEHddo 3v80bm- S FM3MTz93900L MoMm@IbMds
@S 395306 9JuBH®OJBHOL  MomEgbmds  9603369mzbo BSOS,  Ls33gddo  dom
399339 mdsLmsb  dgsdgdom  (Ctpuranosa, 1968).  @Ggbolb  Fogdo o6  dmbsfoergmdgb
370053035300L  3MMm39b9dd0, bmerm TJom  bsfersggddo FodEobsHMBL 133900l  MEMYSEMwO
BogMmgdols dobgmogroBszool odBHomMo 3OmEglo. 3bmggwms bafersgzgddo dobgmowobsisool
360Hm39LgdoL  BEGH0IMWoMYOSL  sbgbgb Tglsdsdolbo  LoddombEMMO  Bdsd@gM0gdo, GMIWgdos
O gdgh  MmMAsbmwo  bogPmgdol  sdol  3Mmgbgdl. o3  3MHmEgLgddo  JodEObIMYMdL
35™M39wgdol doge Imbdo®gdmer d3gbsdgme Bs®Bgbgddo ML  3MIMLol  bogeomgdol
Boformdmogo  PoOmgs:  9du3mgdgbBgodo  3mds@gdol  gdu@®mad@gdol  m3GHozmMo  1od33¢m039
MMM ©IO0SW0S, 309 Foo by3390d0 (Crpuranosa, 1971, 1976).

9339690990 6sMhgbgdol  sdols s MmMAbMEo  bogmmgdol  BHEMmblgm®Iszool
360Hm39Lgddo Bosoaol  LadMmgsygdoL Mmool MomgbmdMogzo  FgxsLgdolsmzols
5304090905, BadOHMBoEE 3m33egdudo Fg8s35¢0 3t3Es(30900L 330 Lobgmodgdol
09039Mmd0m  39BMGOMo 969600l s 133900  b03mM0gMddOL  oBLsBLgMs.  BosIoL
00b5@IOMS  GHOMBOIMWO  MOMNOJODHMIJOOL 3063000  TJufogrs MM GdINWos oMo
Dmdgdol  LBodEoGmOL oM. FgEIMJO0m IGO0 339000  5dBH03MmdOL  MoMmIbMdIGO30
33935 dgLfogeoos LedMmmMa3eaqdol Lyggbgdol BMmMIGdBY. XgM 303 I3oMgs dmbszgdgdo
6050l dobgMmogrme dMgqgddo dmdobsg  MbgMbgdwmms GHOHMBOZMWO WOMOIHNMOJIOL
dqlobgod.

©IGOOGHME 339000 X93300 bmggEms BHOMBOIMEo 39530060930l  FgsMgd0m 330560
39M0mEol 330939008 899 dmbEs 39@gOMmEHOmMEJdT0 3063900 MO0 EMBOL 2sTmymas
(Crpuranosa, 1980). 993> bs 500bodbml, H™MI ©IG®OGHMEo 339008 Xo330 99ygds 5
@5 d9BHo  Mameolopsh, 99090  MameEqdol  ©sf3Mowgdom o6 asbborgs, 0d9bo
59©9bss3 0bobo 3M0bE0305W MO o6 4oBLB393B0D Badmz™Ol 339d0mM0  MAMEIOLOASE.

LEHOOYbMZsL (1980) Bog® Tgddbocro ©YGH®OGMo 339000 KoF30L Udgds shzdmoegdom

17



L@l JIBol  LadOmgowwe  3md3wgdubdo  Jodobstg  GHOHMBOZMNWO  WOMOIHNMOJIOL
dgbobgd, GMIgEog mEdol (1975) Boge ,,853 yMmeE* offmgdms. 83gbsdgmwo Bsmhgbgdol
094960379600 ©s Jodoweo sdol 3MmiEgldo MbgMbgdemado s J03OMMORB0HIGOO  S6o
9oOmbg 33000 b 9OHMTsbgnl.  MbgBbgIMm-LsdMHMmaergdol 3390000  TgMHBG3000MdOLS
0500 BoFdol Imbgergdol 3Mmglgdol dglfogerol ™Mobsdg®mgg mbg, Lydrmegdsl 0dwggs
290034mm  MmMbmwo BsMBgbgdol 3MA3mbIBbEH B0, MMIwgdoi 935 vy 03 BMMIGIOLIMZOL

9696393039 ©d 153390 §goOml FoMdmoaqbl.

bBOVONMHO  Bom3gbMBIdOL  gbgMygBHOldr  doxgdHTdo  xo3dbosbo  BH3039d0l
0mbofogmdol  Fqufogersd g30B39bs, ®MmD  goblbgogadmeo  93mbolGgdgdol  3bmggargdol

0565L5BMYsEMGOJOOLoM30L  9BIMYgEBO3Mo 3Mb3039d0 MEgwgwo ®bgds (Engelmann, 1961).
5m©gbmdMH0305 3300939005 296339300 5h39bs, MMI BosEIPOL  SODHOHMIMPIOIOL  BMYOIOHMNO
X3MBoL  (MmMH005GH0©I00, GHJbol  F0gd0, bmFm-U35M990©I00) 93MWMYoMGmo  9BIIGIOMDS
008539 ©MboLss (8.5-0sb 30%-0g), MmamMoiE Pywol bmggmwms Fow3gmEo xamuqgdols (5.5-
©5b 21%-09).

@’boeds (O’Nill, 1968) dgobfogws Gyol dlbgowmo BGs3semxgbsls Narceus americanus-ols
MO0 3m39s3ool 80gM, ©o3gdmwo bggdol dghdbom 33900l 3OMEgldo, 9696MRIGH0ZMIEO
dmbdomgds.  9dudgmodgb@gdds  oh39bgl, MM  FeromEo  gossbasModgdol  dgdombggzsdo gl
365350 Bgbgd0  0mzolgdgh  1.6-22  330/8>  gbggosL.  Bomo  GHm@wo  93mbobEgsdo
239b0LsBOzMgds 9B FoBFGHMm  bgdgbotgadol  dgMdbol  gosdMdsggdosdo o  LO3WIGO
00m3sbodo  aoModdbsdo,  9Msdg  Lo3domE  @OEO  MomEgbmdol  gdL3em9d96¢gdoL
2390mygmax35do3, MHgE 0bstxgds ImbIomgdmwo 1339008 85%.

239050bogd  (1968) mo30L  33w9390do  sBgabs, MM Lbgosbbgs Lobgmdol  dzgbstggddo
256Ub353900  MomEgbmdol gbgMao0ol 53w99oMgds bgds.

60550l LE3OMBIRJIOL  9bgMHRIGH03MWO  356M5TgBHMJO0  F9FMObEJdS, 9f. dOMEIMAOMMO
36MHM©OMIGH0MXMIOL BHMEWMdom, MHMIgEbsg sbgmo Lsbg odgl:

E (9bghg05) 8mbds@gool (C = godiotmgdmwo (P) + dg@sdmemobdol (R) + 4sd9mgmgol
(FU), Loosg P + R = 959myggbgdryebl. A - gl 960l sbodowodgdmeo gbghaos (0bstrxgds
DMLY s Lbmdzom dgEsdmeoHBdby), MHmIgeoi msz30l TbGOOZ TgEygds 39536EGHMEOLs ©
39000920  HOMB0ZMNo  ©MboLsM3oL  3mEgbgoMe  Fowfgzoo. boswogol  bmggwgdo
15305m© 9BYIGHMMOE SBEYBYD IMbToMdMo 1533900l Tgm30Lgdsl (40-50%) s P/C 10-20%-
05. A-l m3gBgbo bsfowo obstrxgds bLbomdzol OML (45-85%) s Tbmewme 15-50% obstrxgds
DOEILY s QM3 gdsHy (Luxton, 1982, Petersen, Luxton,1982). &gbol Fogdol Philoscia
muscorum-ob  3m3eo30s  999¢0gabs0Mms  sbIbl BmbIs®mgdmmo  gbgMaool  gosbsfiogdsls:
80090 Frol g6853emdsdo 8500 Boge 8mobBs®gds 703x/0> Bomgob 3OM©MIGHONMdIDY -
195, bLmbodgzoBg - 113, godMmo3engdsbg - 022, 9duzemgaos®g - 0.1, 9duzemg996@Jdb ghmo
2450m09gmgs - 565 3x. 29m3wgdds 583969, MM dmizgdmeo g3mbobEgdol dobsamo  Fgbol
F0gdol  Lwbordzs 89oaqbl bO(bo  doloesdo  Tgdsgowo  gbgeyool 0.82% s GmI 53
337530530 153390006 gMmo dmgwo fierol  gsbdsgermdsdo  FaMdmgdmewo d3gbsmgmwo
LoggoMol 5% g@ool (Hassal, 1977). Tracheoniscus ratkei &gbol Fogdol dog® 9bgegaool Lo
9cbds9ds MEHMEEds 2799 33w/82, 3sdmymzomo 969600l HamEgbmdss 1871 dgmg0Lgdmwo
30 - 927 33/@ (Wite, 1968).  8mbdstgdmao 9bgGaool 2/3 (31-33 3x/0%) §9350gdmsb
9OmMO© 0OHbgds 93mLoLE Y0 s TbmwmE 1% 9s8moygbgds FMsgzswxrgbs E. nanus  dog
(Boller, 1986).
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bosmyomMo  sfzhowgdomo 3393900  dMMIGMOO  30MMmdJdTo  Bos@oMo
3men@g®mds (Holter, 1973, 1974, 1975, 1977, 1979) 3m36H:™mB0a90%bg, 3gMdm 30 bgbgol bmFmagdol
0oBgdby. 90 3gdoL  F9w09agddo, MmIwol MMbyg doBEgdo  033909dm©bgb  dOmbol
Bo3gmom, 93GMML  dm3gogl  ®dmEgbodg  LgBmbol  2sb6dozmdsdo  dm3wMwszool  dogH
29b3owo  Jg@sdmEMo  3OMEgLIOOL  MOMEIbMdMOZ0  AYM3wgdo. o  dogh  Bs33z9d0L
LoEgwsdolem dmbdsMgdol, sLodooMgdeo 1533900l MoMEIbMdOL, BogmMO MM (33
@5 Jumzowgdol  BOEIBY  APgmo  bobxol  33wg30L  Logmdzgabg  3me@gho
239BLsBO3Mgs  9BHOWGmO 339006  3gMomEdo  (5-6  33060) 5T ToBHEGOOL  3Mm3NMo30SBY
239300 969600l HoMmEabmdLlL. WsdMGIGHMMOoWE 3oMmdgddo dgobfiagerobgb I o 1II
sbd30L oG gdol Boge  BmbBsMgdeo 1533900l MOMEYBMIL s 3OMENYJ305Dg g
9696393039 bsIxgOL, 33193900 GHoMYdMEs dMdogzo 17°C Hgd3gcs@G o  Ggg0dol
3060md90d0. FoBHgdol  sLodowsgool  9x3gd@MOmds  7-10% 8goa9bl, Moz 3603369 m3zbs
©idoos  bbgs  30639wo©  @sddgagdmsb  8gatgdom.  s3sLmobsgg  Logdomeo
0505¢05533900L  dbBoMgdol 3m95303096G0: 1T sBs30L FoEWgdoLsM3zoL gl ooy FgoyIbL
- 380-430%, bmwem I ;mosmdobsmgol - 175-300%. sbodowo®gdmmo 1533900l Lodgotg 0
d90mbggzsdo 3m3396LoMEIds OO MomEIbmdol Lszzgdol dmbds®gdoo. Aphodius rufipes L.-
ol FoBHEgdol  9bgMgBHoZMwo  BoxIAHOL  89oMmgdol  obgbbab  Ubgoslbgs
3993905@ o Mggodol  (5°-24°)  306-Mmdgddo.  Loggwrg  306HMdYdTo  ToGgdol  BOEOL
989JGMIOMBs  MBOM  ToWIEPO0  04m  WHOMOSGHMMOWE  J0OMOJOIMB  TgsMgdom. dm393mEo
oGOl 3m3EsEool 8oge  goGeMmgdmmo  96gHool  Formo  Gam@gbmds 390  335w0/d?
3950099bL. 3m3Mesgool dogh 1972 Fgarl sLodowomgdmmo gbgMaos 99sagbws 1.8%, bmerm
1974 Hgeol dom Togh  sboToEr0MmEYdMEs ;g o gbghaool 3.8%. gl dmbs3gdgdo bsos
330h3969096 ™3 JoBengdol dogh 9bgGygBHo3ME §6OgdMMBlsdo Lszdomo oo fizwrowol
99965 bgds. 0dosb  2o0mdobstg, MmI gl bmFImgdo 99oaqbab ©MI0bsbE  xyM:3gdL
00b3Mols s  LodmgMgdol  93mboLGgdgddo, Tomo  domAsLols  396gEHMIO0IL  ©o
39@S0MMMH0 5JGH03Md0L 499MmIEObstg ™Mog0LBWs© Fga30dwos 391336500, M@ olobo
5dBHoMMo@ IMbsfowgmdgbh mMsbrwo 89659600900l BHEMbLRMMIsz0sdo. dombawszs 0dobo,
Mmd oo dogh bgds bgbgolb JEodg Mom@gbmdol  slodowoMgds, dso  9Ju3MgdgbEHgddo
©53)00w0s  dogr0sh  Boowo  F03MMBOSNM0  5JBHO3MBS  ooddaggdg BBl
dgstmgdoo (Holter, 1977). 35¢0mG0d9@®OImo 99mm©gdom Bo@s®gdrwmo 33930l d9gaq0ds
330439690, 6H™d 3M3OMa3592900L 993699969380 96963930390 3mG9bgoswo
0600369crm3b50  Fowogros FmbTo®mgder 15330006 FgoMmgdom. sbodogroMgdmwo  gbgkyos
0¢) 095003906 450  35¢0m®0sL,  gduzMgdgb@gdol  gbgtyos 3100 Joem@osL  sefggU.
3M30Mmx099008  ToBgdo sbabab bgbgdo sOLYdMEO 30039090 MOMPIbMBOL  MMHYbEo
Boghmol  ®omddol  40%-0L  GHOBLFMOToMmYdL,  bsMBgbo  60%-0  goMsddbs 9339
303600mmOm2560Dg00L  5JFH03MDIBYS  ©TMIO0IIMO.  F0ogygegdol dogh bgbgol  bossydo
393obol botrxbg bgds mORbmwo boghmgdol 50%-0b sdns, beerm A. rufipes-ob ds@agdo
deosb 14-20%.

0m3m3ds (Bocock, 1963), dgolfogams Mo 0Mogocoggbs Glomeris marginata-l 33900L ©g;000,
55065, MM SBodowoMmgdmwo 9bgMyool 70% Foowgds 3MEIM39IMHB0EIB, IBsMBgbo
30  @bodgdol s  bBLbso  39MOMI0EMIGHJO0EB. 040  9aMgm3g,  90bodbsgs,  MHmI
09b369896@gd0L 93596 MdsT0 15339096 FgsMgdom MBG® FgBo SHBMEO s sdmbodos.
9653500396900l 94L3M9896@ g0, F0sggEgdol gduzMgdngb@gdol dbgogls IEOEsM0s 3wdnlom,
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Fo6HM35b5m0 s 98Mmbowdol  FoM0Egdom. sSHMGHOLs s sdmbomdol Fomswro Fg8339wMdS
50blbgds Bom Bofersggddo dozmmmmysboBdgdol w3300 @S 93GMWODOm.

093609609008 o  0b6BHYMHYLL  0f3938  Bossado  FMdOBIEEY  LadHMBIAJOOL 339000
59dBHogmdol 35839690 qd0lL s Lbbgs@albgs Godol g3mbobEgdgddo dodobstg domermaow)®
§60906bgsdo Fomo Mol dgbfiogams. FomdgBHal domoenos gb 0bFgMglo  FowoEdmosbo
030LobEG98900L  30HMdGdTo, Los oLobo Vgoaqbab dEgbsdgmwo Loggbols s bBossyol
00mdsbol  860d3bgem3zsb  Boffoewl.  dsom  FogH  bgds  Bosoaol  Bodol  ©s39390s  dobio
360HmBowol  ©oxggMgbaomgdol ©sfygdsdwg (Ctebaes, 1963). Bowoswdmosbgmdo  s®LYdwMwO
330MGHNMM0  BodBHmMgdol  gJuBHMmgdsMmds  0bEGHBLOME  dmzsbmsb ghmo  A9Bs30MHMBYOI6
LodmMmzMgdoL EIRMGLOOL bsMOLbL, Goi ™sgz0l FBGMOZ bawl MHymdlL Bosoaol Mbgdbgdermms
2396339790 Lsbol LobGgdsGH03MMo IMe35¢RgMM369d0L MHgMJ3osl, 3MmbEIbGHMSE0L J39d0L
d300 ©s Ubgs @oawer d03Mmdom@GM3qddo. dmosbmdsdo  Bswswdmosbgmol  3oHmdgddo
3MLgOM@Oo  MBLIBMYSMIBIOOL  LAHOMJBHMOS  2odMoMmBI3s Ms30L0 LOTsOEHOZ0m, GOM;
505MGH0390L @5 99353093l bosogdo  dmdobseg  3bmggwms  3m33egdlgdol  dglfogensb.
Bosoaol  gbmggwoms  3bmzawdymageemdol  sB39bgdgdol  Mom@gbmd®ogo  dgufeges
Lodugoqng 0ol 0dEggzs F930LHogEwmm 53 MmMYPSBOBIGOOL s@a3GEHsEool TgdeboBdgdo, MHmImgdos
290m399853909905 25690 30MMdgd0L  9JLEGMYIWMOHMBdOm. 2oblsMmMGOME  0bGHIMILL 30
ofi393L  850odm0sbo  Lodmz®mgdol L3gEonR0MH 30MHMdYPIo Bmdobsmg boswsgol Ebmggwoms
MOMEOoL, HMAMOE 3199083035GHMMgooLs s J0bgMowoboG™M®mgdol, Tgbfagens.

g4m39e0039  Hgmmddmeeo 8335600  ©98593H303g09w0s  0dols, vy M59gbs  oMobL
©59Mm300090o  Bossxol  Bogmaxzogmads s 3OHMEWJGHoMmds  obgo  860d36gamgzsb
3M33mbgbEBBY, MHmam®oi 9Mm0sb dsldo Bmdobs®g 3bM3gwgdo s Fomo 3bmggedmddggds
Lme. 1).
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00530 II. LS3I3RIAZO BIGOSMANIS0L  3ROFSBHIMH0 30M(M3IBN RS 605RS>BIBO

60553 foMdmgdbol  3Gmaglo  3oMH3gweo  LvdagbomMo  dMmgLbgdosb  ofiggds, s
24500m0bs@JOs  BoB03MO ©o Jodon® odmxzo@3zsd0, MLsE Mogol dbMOZg 00394s35Mm oLYMO
doob  605sgd0l  doMgMeo  x0dgd0lL  4933585053900396,  OHMaMMGIOEss  dBoEEgdo,
2305603 g0, »obbstgdo, J3086560gd0 ©s Ubgs. ©Omms  obTogermdsdo 53  edmzoEWEo
369900l sLobegds  ofjygds  dmgwo  Mogo  J03MMmeybobIgoom, GMIgdog  9bgbgb
LYPRBLAHOSGOL  2oMOJdbsl s MORBMo  Boghmgdom  25TEOEEYdSL. 53 Fmddggdol
dgogo 306139005 Bosgspgddo 0030bs0gmdls 9395969980b50m30L olgmo
m36003b9crm3569L0 9 9396@ OOl IYOMZqds, OMPMOOES FMLBMOO, 35¢0wydo, 3IoeE0wydo
5 Ubgs. s s90b 9909y 339 bgds 306M39wso Bos@oggdol @olsbagds 93gbstggdom
5 933969090 0sbslsBMPIMYdJIOL  BMEOToMmYds 0fjygds, Mog 930l TBOOZ  Q9Mm3IZG
Lobgl 5393l doMmAgMEgbmBL.

®96sMbMd0m  605sFoMImddbol  3GMm3gbgddo  9gMm3gd056  BossRol  wBGM  ETs
d6ggd0 s 09009390 605 g00L  IMmO3eglmds  0gdIME@MBL  Asdmbodmer  dMgmdIMmO3
3OmBowl, HmIgewoi 605@syol 3mOHO0BMEEJIS© sHOL IYMBowo. B03Eobsmgmdl bossyol
Bolisbergds B0ooogol mMasbobdgdol 3mddergdlom — gEsnmbom: dsdGgM0gdom, Lmzmgdoo,
dh9Mgdom, Fogdom @s ombMgwo bmzgmgdom. gosgmbo ©@s d3gbstggdo  ImbsHowgmdgb
60503 Mm0  IBH®MOGHOL  BIMYs0dqdsdo, OMIGELLE  ©IGHMOGHMBIRJO0  IMobToMgb o
3BHoMgd96 930l LoFderols dmdbgwgdger GMod@do, 39Mdm@ Fogdo s IFgMgdol  Todgdo.
0525005©, F054gegdo dmgwo ool 2s63s3¢mdsdo 9o,  39d@ee 6533900Dg sbgbgb 50
Ambs  boo@ogol 4903 8s3909L.  I3gbsMgmo  YBHMOGOL 2500033900l  F9IYo®
fo00moddbgds  3mdobmemo  BogmogMgdgdo - FgsMgdom Lo  mOaebmeo o
QM3 09539990 - GmIwgdoi 99509696 bosogol  3mdmlol  Lsgmdzgawl.  dsoo
39050093006c0mds 9Bl BE3ZMZL  Booogol  LEMWIBHWOWWMdLS s I3gbstggdols  Bog®
9d0bgMocmMo 1533900 9gdg6Egdol BoefiggsmdL. bmMgE Boswogol 3wdwxlol Loddwrsghy
5 LOIPYOMY Fgogbl 605FOL Bogmz0gMgdol Lsgdzgeob.

B0ss0l,  OHMMOE  93M@MA0NMH0  2MHgdml;m3ol,  doMomo  ™30Lgds©  Fgodergds
Boomzowmlb  dobo  gobozm®o  LEOWIGHWGS, 8gdsbogmMo s  Jodommo  T9dspgEmdy,
0553006005, m®ysbmmo boghmgdol 893339wMmds, 95969300 @S Ggbosbmds. Boswsado Lfim®mg
59 85h39690gd0oL MHP0gOHMT0ToMgds JIBoL bosoggdol IM35wBIMHM30B.

B39b TogM, 00Bbs ILIBNMO  sBM356900L  AoBLIbMGOEOg GBI  FgPbgmwo  ogm
Lodommzggeml mMo  Jsmoedmosbo  Mgyombo: LsdbGgm  bojos@mggwmdo - o 39-Tsboliol
Dbggobo  (bezol  mbosb  1700-1800 3) ©@s oEdmMLagergem  Lodsdmggeemdo - X360l
MOI@gbowo  (Begzolb ©mbosh 2395 ), ysbBdguol dmol  (brzol mbowsb 1900 )
339MHOMdIJO0.

LsFBOID  LOJoOMNZgEML  BMOBgMOL  (396GHMIWHO  Baffoeol ghm-ghmo  F9dsgbgwo
Boffomos  Hoer3o-Bsbobol gme3sbmemo  bBgasbo, GmIgwosg  msgzol  FbMHog  momddol
35MOWYMYMHO© oMol MmOMOgBbBHOMGOMo  Be35M0  39335B0ombol  Jgool Fodstm o
2390y Mmos  5FoM5-039MgM0Ls S MMOSXIMOL  Jggdol  LsdbGHgmoom  (Abux, 1902).
D9ggobol BmEGIoMgds  2oMTGIME oMo Jggdol (500, LsBLIGO, Koz35bgmo, s Lbgs)
3JBHoMMo 3 396Mo  dmgddggdol d9gaos. 98 Jggdol 983930 3E39bmMo  Jobgdo o
OOEb 05059096 Bgaobols dgdowergdren Boffoewdo, Gmymemz dsgdofigdols s IJms-0germms
605900l ©gEs Jobgdo, dm3zo3gdMew  bsfoewdo 53 FBGO3  BGos  360d3zbgarmzsbos
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ombolgdMo obgdol sGBYOMdS, OHMIGEDHY3 g0 J93MEIgds g3 Ls8MsErm Lobolbs s
290m@E30@ 85300(90b.

§90035-000560b0L  BYASBOLMZoL  EsTsHILOSMYOGE0s  TMOSBO  IGHIWEMEO  MYCOIRO
Q©OEO  M5MmEIbmdol  EMTsMmMGOoLs s 3539000 6533909000.  BosTeMdmIJdbgwro
95496900 89950egdmen Boffoergddo sbYHOEHM-d5Dw G0, dsBowGHo s om0 FodMmBoG30L
3900390 ©sMbgboo dwog® JoMdMbsGMwo 3OHMEJBHYd0s, bmwm Ggwogxzol dgsMgdom
LEMO > O™ sEAowgddo  sbodbmwo  BHodob 605053900 39RO
390dmbos@Mero  mobbsdom,  J3o-4308s  @s  Lbgs  Lobol  s3mbobgmemo  Jobgdols o
§o00mbogdbgdol  bo@bgbgdom (IlerpmamBmmm, SAmsumm, 1979). foew3s-3sb6olol 3w 36960
Dbgyobo  Igodmgdom  fysermbgos s dob  ©g3Mglogddo T3S ML OFIMOIOEO
6s339009%0.

Bossgol  Logs®mo  doMomss  fomdmpqbowos ool 8s3dofigdom,  GMIgdos
BmOI0OGOMos  Ldoe3d®o dgermgdol 439d. dool dogdoffs boos@oggdo ogmgs: EHo3ov)H
953000900 @5 85300f900Lgdme  Boooagds®,  gu  993965L3bgEo  Fo3MEIEYdME0S
050530569080, ©IbEM3zgd0000 BE3zol ©mbosb 2000 3 s bsbosMds  3MHMBOEOL
o3IOz S BHZ0GMGdOm. gl b0sIRJO0 FEOIMOS 3INLom, Lodmswme 8% smfg3L
(BHoobsdg, 1963). B30l ©mbosb 1300-1700 3 LoJsErgbg Foenzol Moombdo ozt EgErgdwye
doob B39megdMog 9s3d0(gdl - 31dmbol 99033390mds odBHo® 3gbsdo  3-4%-0b  GoGyengddo
d9Myqmdl, 50 9gdmbgzggzsdo Low®mdom 3999Lol 999339 mds 156IMB F30MYds, bmerm EHo3owH
35300(90d0 3999LoL 999;339cmds 10-12% 50Hg3L (19H3sdg, 1997). qb boo@sggd0 bolosMYd06
933039 8036MM5M935¢Mo 99850y 9bwmdom, Logbzogoms s Lsghmm GmeHosbmdom. dmol
5030900 85390(s b0ooggd0sb olobo Yzgumoby Forowdmbodg@cmo boswaogqdos. h39bL
9096 6050530L Bombol Jglfogers GoM©IdMEs B Hoer 3ol Fgdmasmgbdo, Lowog dgMhgmwo ogym
M0 6533900. 3003900 65339000 396w s3gdwos B30l MBoELH 1650 3-0b Lodswegbyg, fow 3ol
£95bs@ 930l LodbMgo sLegwgm bsfowdo. 65339000L d3gbsMgmeEo Logs®o Fomdm®agboos
05603930l (Alchimilla), obgrols (Carex) s 390l §ogsbsl (Festuca pratensis Huds .) Logs®oon.
60500l 3hmyowo  9gdm3egdyeos s  FoMdmagbowos  Tsgo  dsgermgzgsbo  ddody
mobbsom. dmgewr Lo®dgbg FOHoEL 453900900L F9IEs©  #odmBbs, MM  3mdmlcmgsbo
33960l Lo®dg ®omddols 35 LA-L sfg3L.

dgmMg 653390008 39bsmgMero  LogsMo  doMmoms@o  FoMdmoaqbowo ogm  39G90mGe
(Koeleria gracilis), bggoagd®ogo 6s303Mgnosl (Agrostis capillaris), Fomo®s Losdgm®sl (Trifolium
canescens), 3vIOEOoLbymRbowsls  (Lotus  caucasicus) o doMmgo@sl (Pastinaea aemena)
Bongligdom. o Bosgol 3OMBOWO 356MRs© MOl 35630005MGJdMw0 s FoMdmoygbowos Fsgo
030Mm 8dodg omobbos®o. 3Mdmlol dég 32L3-L smhg3L  (39G®0s300, o0sdz0wo, 1979).
fowzol Mmoombols domol dsgdofs 605sgddo 3m3mLol 899339 mds 19%-05 (L. 1). 5dgsb
290000656y Bosoaolomzol  sdsboliosmgdgros  mobmgdol  Fomogo  MbsMI0BMdS
(0025bnddmo  35000mbgdol MomEabmds smfg3l 56-63 8y-933/100 ) Ca-obs s> Mg-ob FoMdo
399339 mdom. Bossaol  Mgodaos Fomoew 9690do pH - 5.5-6.5, bmem dJggs 96Hggddo
Bg0F®SHOL MobermgzEgds.

9396909 wo  Logs®o  foemzol  Msombdo  fo@mdmagbomos  LEg3olb  BmMIs30gdom,
OMIwgdog  096@ombmdom ool 809-0gml  gmGTs3090d0.  dOMOMSWIE
2393039 90wwos  MOMLYdObo  (Andropogon ischaemum), 3530(396MoLgdMbo  (Stipa), 3gwwob
fog9656  (Festuca pratensis Huds.) @o 0o63E3e0mgob-0o@obmgebo  sbmgosgoom, o3y  bo
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500b0dbml, MM gl Loxs®o Lobgmd®ogzo 8gdsygbermdol dbMog dosgrosd BEOEs0s ©s
5306 dbGog byl MFymdl ddwsgmo 3m3mLmgsbo d3Mmgowols ddmbg Bossaol BmMIoMmgdsL.
3960200  9OOL  gobg0meMmgd o dgermb  d3gbstgmmds, Mo 3odsBHol  Tomowro
396056mdol dggaos (393bm3gwro, 1935).

d9bFog3eoo  LOTsMEOL  LaBEYJEOLsMZOL  OTobLoSMYDI0s  BmToghHhs  bm@om
30dsBHo 3030 BsBmOHoms ©s  bobaMdwogo  bogbmwom, boergdqgdol mGo  dsgbodsdom
fgofodo. Lodwogm Huom®o GH9a396s@Gwes 2 -sb 6 -dg dgMHygmdl. yz9gmsbg 3030
05636M0L ™30l - 7°-11°, bmwm yzgwsbg mdowo m30bsmzol (5330b¢m) 14°-25°-0g. Heromdo
39939605GHwm0L 533¢o@©s 24-25 4650 LL sf93l. Boergdgdol farom™o Momgbmds 542-638
00 995096L. Boengdqdol yzgws®g 9gBHo Mom@gbmds 500608bgds dsolls s 0g3bolido. 3sgGob
A9605bmds  Lodwmogmo 83% s0hg3l (LwE. 2). 392939300 39HOMPO 56  5©gdo@gds 180
©OL.  bos@ogol  Bgs GOy 10 LO-ob  Loe®Igbg bdoMs  0g4obgds, Gomsz 9oL
24963060Mmdgdmo  LgbmbmMo  ©obsdozol  MIz0LYdMMIOJIO0 O  BOMEWMPOOO  FMM(39L9d0L
06@gblogmds.  30OMEMa0Mo Mg70dol dobgzom  fownzs-dsboliol 3me3sbmeo  bgysbo
296937936905 Jo05eTN0560 Fomdol Jzgbmbsb.

L3HYR965d0bOL G0MbI0, Lo JOMOMIWIE J93M(39XOMEP0S FM9-0IE ML 3MMEOD-
GMOR0s60 605ygd0 3-b 0gbgoB MHMFsdol (1997) Bmbsigdgdol msbsbds domse-dgermosbo
60509008 Bgs 3OHOBMbBHIdTo 31TMLoL 99339 mds 5% 56  50qToBgds, begom  J39@o
30MH0DmbBHddo - bmaxg® 1%-Bg 9dgBHos. 3MIMLboL  GHodo BMWZGHOO 6 3MToGmO-
BME35GHwOH0s. glsdsdolo® 8mo-8germl Gm®x0s6 Boswsaqddo 0-10 3 ggbsdo mbgdo 3x4dmliol
3993390 ™ds 15-18% 9950096l s Lo®dom Jobo Mom@gbmds 3339005 390.

LGHIRI6PIobOL  Gs0mbdo  Jmo-Igemms  Bmbsl oo  d60dgzbgemds  5g3l, OmaMO3
0690603 13390 dobHsl gbmzqwgmdolsmgol. dmolb dsbogo o FoMdmygbowos Lwdsw3n®
5 BoffomdMmog se3MH bmbsdo  odsBMbgdmo  dmo-dgummms  3MmEosbo  boswaggdom,
1BSE3MOHO  LBoMGYol  d3gs Boffoerdo Ls30sm©®  OEO  SEPOWO 9935305 dgmes  doo-
0009mms 600 gdL, MMIWIdOE Ymzowo Gyob 6505sygdol  Logwdzgawbyg Fomdmoddbgb.
53 Bmbsdo Boooa o 3OHmBowo 306y s LYIMsEw® Lobdoo bBsLOsIMPIDds, FoMdMOL
3MO©06-Gmmgzosbo  ©s  3M0do@Gowo  805-0009wmms  60sygdo  (Lsdsdzowo,  1965).
60500 o 85300 @O A933M03L  ImOHbMm  ggMo, 9FoO™M s Mo  FoMEgwmgzsbo
LAHONIGHMOS  5gd3L.  3MFMbemzsbo  FGOL  Lobdg 28  LA-L  oefig3l.  godmodBgzs  b53¢gdo
05530060000 (pH-6-6.4) @5 30M©056Md0m (LsdMseErme@ 10 B3 Lobdg).

0o Jobgdo  dgmobgmwo  ©s 965990M™m3g  yobmemzsbo s  dobsdol
56949000 9MHOL  PoIRIME0. Ysbdgaol dmol obogol Fgdsagbermdsdo g3b3gds 5o
05OGM  o37M0 FoMdmboddbgdo 96589 J39ws 0o sbsargdo IMggd0oiE, Homsi Jdbol
000036 3996396 EL, M5BYoE  9WTOMM0S  YoHdguol TmMol  MYHs®mTsBoM0  MOHMegz0sb0
31356mM0  [o®dmImdol,  bezol  ©mbosb 504738  Lodsweool  djmbg  df3z9Mz5wo0.
90396350056 Bbgs s Lbgs dodsmrmwmgdoo 98390056 @ogol bswggbmgdo, GM@Iwmgdos d.
09M0Ls396 993908056 (Cxuprnanze, 1958).

65339000, Loog  GHoMOIOMEs 330003900  49b@agdmos  ysBdgaol  Jgol  hHowrm
39OEMdbY 9. Mgeol sHdo.

1BH9BBHIbEOl  Gsombo  godmo®Bgzs  Lbbgoolbgs  dgagbomdol  LwydsEwdmMo s
se3MMo  9gErmgdol  d3gbsMgmeo  BmMmISE0gd0m.  Yzgwsbg  Ho309ms© LYW YGO
0009ml  339bs0MgmEmds,  Bmogmalo  BoME3Em3560,  FoME3wM396-bsoMdsEsbmgzsbo o
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B50Md5@sbmz560  39bsLIBMYSMYDYOOL  Loboo sl FoMmBmygbowo. FoMgErmasbo  xodol
doM0mO©o  3mM©TgdJdbgero  Lobggdosb g3bgzgds: GHodmmgers (Phleum pratense), FMgeo
3309y (Bromus variegatus), 65903609305 (Agrostis planofolia), md®mdgmos (Trisetum flavescens)
@5 Ubbgs, 356M3mbgd0sb  yzgwsdg 8gBHo 9oL go3mEgwrgdwo  bsdgmEs  (Trifolium
canescens).  650M0swsbmzobo  I3bogMEemds 80O Lobgmd®mogo 9935 gbwmdomss
fom0moygboeo.  LdsEdmmo  Dmbs  doMomss©  FoMImmagbowos 3oL (Rhododendron
caucasicum) Loboom, O®Igwoi Bmysb dowosh bldod Goggol Jobol s byl wfigmodl domes-
0009wmqdol  GHmOx0sbo  bossygdol  FoMdmddbsl.  Jugdmgodmwo  939bsMgmEMmdosb
g439wWwsHg OO  5EYHOWo  OBobELL  (Artemisia absinthium) 9935305 @5  29630M5M9dM0S
QbEM3g00m B30l ®boEsh 1700-1800 3 LoTogbg, MBOGM Joews Tob (330l ods-04
3OLYdMo 3eg-HsBz93m0 B3gboMgmEmds.

1G9RBBHIbPOL  Gsombol  LMBsW3MMO  LoMGHYIwol  3¢00sGH0  398MmoMbg3s  Towowo
396056mdom, bsby®dwogo 3030 BodmMoms ©s bsbyMAdwogo gMowo bogbuwom. dsLoyeo
393935300L 3900m©o 0fggds 53MHOWOL dMEMb s Mmd@™MIdMHOL ™399 {MIIEIOS.

g439eoHg  @dOwo  BHgd3gMed s 500bodbgds  ©g393dgMls s 0sbgs@do  -3°, -5°
09Bbs3wgdo@  mdowo  ™m3z99d05  03¢0lo s  5330LGH™  (15°-17°).  Bogngdgdol  Logbom
Mom@gbmds  ferol  a56dsg@mdsdo  800-900 3T-0o  (LwG. 3). bogrgdgdol  yzgwsbg  dg@o
M5m@gbmds (90-100 83) dmob dsolols s 0360Lol ™399ddo. 359M0L  BHYB0bMds L3Tom
050505 s Dogbmol m3ggddo 75% s0fggL.

X306 MgeGHIbowol GHghoGMmMmos 256939036905 393395b0mbol LsdbMHgm RIMEMOL o
doM00o@O© 9903905  HgdmowmGmo  39MdMbsGMwo  x0dol  Jobgdologsb. gsGmmE  sGob
2396300006900 53Mgm3g  SbowgsbM©s  BIbgdo, gBWYBoMGO  Lobgmdol - @ogzs  ©o
306M3WslGHMEoGId0, dsmo  89050gbermdsdo  35M0Mgd9b  sbgBo@Po s IEO0GHYOO
(Vpymamze, 1971).

X36M0L  Megm@gbowol  BmboLsmzol  sTobslosMGdgwos  FMs-dEgemms  boowsygdol
3905090000 ©oEo LoLJg. 5 ®gerogno bs3ergds MOl ObsgzMgdMWo O IGO0
03000OM  Bd5obgmwo  LsxsMom, Moz bgwl Wfymdl boswogol  @sdsgMgdsl, bgwsdoMmen
33969030 3mMHEIOOL  A5B3000M905L o BosEsado  MOPbMo  Bogm0gMgdgdol oo
Mm@ bmdom Q53MM39050. 005-0Q09gE MM 605053900l dsb0ggd0 doMOMOII©
24590yg4qbgdE0s, MMamOE  db3dM030  LOZ39MRgdo  (LEIMZMGdO, LXOdIOO), OHMIJWD;
doqosb oo  299mygbgdomo  360836gmds  5d30m.  gobbowrmwo  Bmbol  Lodmzmgdo
390569000 65309050 OOl S BHZ0MMMO S 9Jgsb  godmdEobsy, Bom dowbgMEo
Loggom0Ol  Bo3egdo s sHslosMYBL. gl BYEI30MmOL AWOIMO  EILIMOWMIOMS S O
Bsffoewdo Lydmz®mgdol dbgEs FoLoEAMIMBOm. LMdIW3MG s SE3we dEIEMmgdby dgBgb
BoOOMOBY  doobgmewdo  FoMdmdlb  BgdLofizgMolbso®Mbo  (Geranium  gymnocaulon); o0
05IHYMEoLsM3olL  ™og0l  FBMOZ o  SMOL  TbLOSMIOJO  F93MMIOOL  FBM3gLo. ©d
Dmbol oo dmosh  Bsfoemdo  FoM(33¢0Mz969000  Yyz9wsbg 9GO  33MHEILIOW0s
B50Md5@obMm356-JolM0sbms oxaNRIds (bodsdzowo, 1965).

LGHIRIOPIOBOL  M50MBOLYL  2oblbgeggdom  bBsLosSMPYdS NBOM  Ggbosbo  Jwods@Goom,
3030 BsdmMoms s dgscgdom bsbdmzwg bogbmmom. 939bsmgmmwo  LogsMol  dsboeo
393939305  0fjggds  BooLolL  Bdmgml. 359600l Lodwoewrm  BHgd3gdeGMs  -11°,  bmam
BLBMEWEMGo  dobodmdo  -30°C  99oagbl. gzgwsbg odow 399030  (03wolLo-5330LEHM)
Lsdgom M30M0 $9d3gOodmes 10°-14° MEHMmE@gds, bmgm sdbmwrEmmo dsjulodmdo 30°C
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(3mMdsbos, 1961). X308 MOgwEHIbowbHg ©OEO MomEIbmdOL bsgmgdo dmEol s Herom®o
Mom@gbmds ®momddol  150030-b  MEHMEEIds. bogngdgdol doBomso  Momgbmds (232 30)

dmol  03bobol  ™g3gdo. dmgwo  Fewol  aobdsgermdsdo 135 ©Eg  BoLErosbo,  Ts0b
95dLb0ToIMHO MOMEIBMBS Dogbmedo MHg3L. 3929G9E0IO0 39MO0MPOL gobdsgarmdsdo x36oL
MOIGgbowbg 35900L Ggbosbmds 75% Bgoyqbl.

dgmmbyg Lyemsmndy Fodmpagbowos 24 Lssmosbo ¢9ga3gMo@ Mo ©obsdozs bossyol
D9s3060Hg ©s 20 s 30 LI-ob LowEIGbY.

Boo@ogol  Bgbosbmds  4obolyBwzMgds  BYId0MHo  oGIB0BIdom s Lbbgoalibgs
09Judm BoEogdol  FgMEOMdPDBY  dwogh  goblbgzogadmeros. LsdbGgm  gdudmbogool  dwogH
d390mOH00560 b0ooag00 990 b3 gdo  BHgbosbmdom  2sdmombgz056 BMOwMgmob,
50dmbog g Mol s sLEZEgOL 9JL3MBOE0JdOL B0oWIRYPIMB TaEsMgdom. 5 bBossyol
396056mds  70-75%-05, bmgrm 89690000 ddGoen 53060 GHgbosbmds 15-20%-00g 93g0s.
LsdbMgo BgOHE®dOL gJudmboEool GHgbosbmds Mo 3gMomedo 9gsagbl 10-15%, bobosbsb
7%-0093 9399

396G mo  39335B00L LB 3MEmO LaMEYgeol B0sIHIdOL 30EOHMEMAOMMO Mool
535bsL0sMGdG 130Lgds© Fg0odEgds Bs0mZoEML LlBoE 2odmbos@eo LgbmbyGOmds. 0-15
LO dOgdo  bosogol  BHYBbMds  ymzawmzol  dswoeos, 15-30 LJ-ob  LoE®3ol  IHJL6
3905609000.

LGH9R6HI0bOL  Ms0Mbol  bLMBSEI3ME  Dmbsdo  doMomsEs® MM BHodol  boswoygdos
Bodmygoodgdero - Ludsed®o  8guml  J3dmom  gsb3omsmgdymo  8;s-0geml  Godol
(05633 go s FoME3WgME-d5esbmgzsbo  33gbsMgmwo Lsxgs®o) s Jms-0gemlb GHodol
B05oaq00, MmIgog LwdsedmMo  Gyggddo a3bgzgds (Lsdsdzoo, 1965). Lwdse3M ©o
53  LoMGHYwqddo 996300000900 IMs-0geml  B05sagd0LIM30L  ITbIlSMYdgEos
bgs 3mOHO0BMObEHJdOL Fmdo Fgngmowmds, d3oMg  Lobdg, Bossam®o  JMhmgowol LbylGo
©0ggM96305305, I0gmHo HoMbs@GH0sbmds, dowsbgdol 3gliggdol s GHMOBOL Lobom MEYSEMwO
9s1gdol  OAMM390s, 3Mdbo 1-sb 15,2%-009. Bossgdo ©MAs3MdMLoMgdmwos, J39©s
3mMHobmb@GHdo 373Lol 8983390 mds bmaxg® 4,8% Tgoagbl (/Mm3sdg, 1997). gl bossygdo
bsL0oMJO0s6 3mTmlol oo 9d;339emdom  (1-sb 24%-00g). 3MFMLMSD JMOIWS3E05T0s
sBMGH0E, HMamO 3 LEYMM 0Ly 30EMOMEODBIGHOG. FoPIWOMOLMZOL, MBOM Aolovygdo MMI oymU,
390000359980  9HM0  FOHOWOL  EsbOLOIMYOSL: B30l  MboEsd  19003-0b  Lodswgby,
o3 gmOL  gdudmBoEos,  IbGMOEWMds  30°C, bs3zgmo  IRIOWMWOos  FMgwo  Fogsbsl
(Festuca varia-Miatoherboesa.)  slmEosgool  Logs®oom.  bos@ogo  8s305  Bmbsg®olgmmliznb
23960050535¢00, 3330030 {30033 M3z960 LEHMWIGHWOOom. 3FMLbmgsbo ggbol Loddwaghy
50f93L 28 1O-b. 50bodbmo bosoygdo FmgEro 3MMBOMOL 2ogmemgdsHg 89395 @S LodwoEIM™
ob  0505@3mdmlicmgebos, MTs3MTLmgsbos s LG 96 LEFMeEm®  IGHZOMMIEO0S.
005Lmobegg  Fms-00gml  B0soagdo  dmo-0g ™l BHYol  boswoggdologsb  sblbgsggdom,
Bo3gd 959395 @ pH - 6.0. - 6.4, 9056090000 Fowoer 37FMbmgsbos (10%) s bobosomgds C/N-
ol goOmg FgBIMHEYdJPom s JMbmMJIol MO  dgBo dmEmermdom (36 03-933/1009
60503 %g) s Al-ob oo 999339 MdO.

LGHIR6PIobOL  Gsombol LB MmO  LadEYgwol  d3gbsdgmeo  LogsGoLsmzol
535b5L05MPIG0s  30EMI0BIBEHMMO, JOMHOMDIPI®  BIWIHBMZ96-396M33M396-ToM 33w M3560
abME05309d0L  sOBYOdMDS. 33¢g30L Mvombdo FYMEOMIJOO OBIOVIos GH030MO  LYIdSW3YOHO

3mOHI>3090000: Brometo-agrostideta, ~ Galamagrostideta, =~ Deschampiseta, =~ Hordeeta, = Poeta.
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LBHIRIBFIObOL H50MBOL  bBsE3ME  Dmbsdo  Bsdmmzgowo  Bm®mTs30g00 g8 gabsoMo
3oL 2oobsfowgdmwo: Brometo-agrosdeta s sgMgomgg Hordeeta, 93b309ds 899690000 LficmM
M9w09xnby, IO ©5 OMME0sD b60ssygdbg; Festuca ovenae - LsdbGgoo gdudmbogool
9960 539MHM™9dbY.

LogOOM BoGHMAsLS LYFMsem© 272 F/35 8950p9bL, Lsosbsg 22.7 dmeolb dofjoldzgos
Boffoambg (83%), bmm @sbs®bgbo 4.6 E/3s dmol dofolbgws Lsxgs®Bg (16.8%) Loggbol
056530  Tgoagbl 265  @/3s  (mOpsbmo  60300gMgdgdol  LogBom  Fotopaol  7.9%).
239MdMEGH5b03MH0 33193900l FgEIRo®© 393MYmGBoos BoFMAsLOL LybmbMGHo ByMIsmgmdoL
7 g5Bs. 330939008 899900 Pomdmoygbowos 1 bGowdo. go@mdsbs msgol dobodwdl

0093 bogbmmol dmocg BoBsdo, bmem Fo®msgo - Dodm®mol gsBsdo (Haxynpumsumu u ap.
1980).

X3600L  Mogw@gbowbg  dggbsdgmwo  LogsMolb  doMomso  bsflowo  (70-80%)
Homdmoygbocros Nordus stricta-b libbaldia parviflora-l sbmEosgoom, GMIgEoE A5bmsgLgdvIeos
AMOR05D B0ssagdMb ghmo LM Mgeogn®y. 93539 LBodswgbg LsdbMHgom 9dudmbogool
RIO©O® 390y  a3b3gds  Festucetum mixtoherbosum, Festuca varia o Inula grandulosa
(Haxynpumsunm, 1971) sbemgossos.

3o@MIsLob  Loghom  bLoEog LYBMEMMsE yzgws GsBsFo Lsdrsme  Fgoqbl  38.3
&/3s5  687% Omol  d3gbsdgmwo  Logs@ol  dofjoldzgs  Bofoenby  (2633/35), bmeom
dofiol bgwsfowo - 733 H/35-L dgoagbl, o3 Losghmm  BoGmIsLol  19.3%-0s.  Logs®ob
MomEgbmds  54@3/35 89o0a9gbl. o 0Lg3g OmamOE LEHIBBFI0bol Gsombdo dEgbstgmwo
LoggoMol  GoGMIsbol  MsmEIbmds  LByBMEMGHO  TEAMTsMIMOOL  BsHgdDYs  ITIMZOEYOMEO
(5H6M.2). 3o@MIsLbol Fodubodmdo s©0obodbs bgdEHgddgM-md@maddgmdo (LybmbmMo dymdsmgmdol
390mamdol g3obos). 999mEaMIsbg LExgbol GoMEIbMdOL ToFGds Tgodegds s0blibsls d39bstrol
39L30L sberml  dgdsMg bofowrgdol BsdmEggbom, Gog dMsgzsowo Lobgmdol 9;39bsMgd0Lm30L
5oL sdsbslosmgdgero (Haxynpumsuau u ap. 1980).

bGBe6§doboll msombols 93gbstgmemo Logs®ol go@mdsls
(/35 5081 . Qb 6. jbo) (Bsbz0dz0¢mol dobgz0m)

3bcoeo 1
LIBMEIB0 LSIBONM | BOVOL  dBILS | BOVOL BILS | s 2050
ARHMBS@IMBOL  BObIdO 39@H() 65V0OK0 65V0OK0 ‘
500 35boRbYOL 2352 20.6 4.9 2
(3360¢0-850050) ' 87.6 12.4 9.7
20%sgbymols 6.1 219 4.2 2.24
(8>0b0-0360b0) ' 83.9 16.09 8.58
56 LoBBbME™ 274 22.7 4.65 Q
(0gbolio-0gerolio) ' 83.03 17 6.9
LsBogbuyanm 317 25.6 6.06 2.6
(03obo-5p30b¢) ' 80.9 19.14 8.24
330560 Bogbuymols 29.5 23.9 ﬂ 2.97
(5330LGHM-LYJB9dYOHO) 81.1 20.35 10.1
d90mymdols 277 22.2 5.6 33
(L9 HIBIO-0HBBYOO) ' 80.2 20.1 11.85
BsINGHOL 6.8 22.7 4.1 3.6
(©939809H-0363560) ' 84.7 15.35 133
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d60@bgzgdo bsB3969005 - BoEMTsbol sdLMEIEHMEMo dsb3gb9d9w0;
360036900 - LogMomm Tomsgaol 3Gm3gbEGo

5909035335800l 3ObsMOL30MS  BHYMILo  BHYggdol BmEOT0MYds  wYdzgWIL  SEIYZ0YH
605 g0Bg  bgds.  bossyo 50 GIMoGHMOm0gdbg  Lozdom  Bgbosbos s  3M©L©
2500bsGwo  BEGOWYIEHMOHO0D boLSMPYDS. SEIOR-sesy 33H3WIdS J3900. bosogol Lobm@ogy
LOEMAGLD gOHMOE ToBEMEMBL. bgd3965099006 EMT0boMgdgb: sergol by (Populus hibrida),
Godogo (Salix australior), mgom®o 535305 (Robinia pseudoacacia), Foqol 3dmbs (Quercus longipes),
X93Mabows (Carpinus orientalis), ®Eboes (Carpinus caucasica) o Ubg. (['ymucamsumu u gp.,
1975).

X3OOL MEg@EHgbowby I3gbsMgmmo LsgsMol Bo@GMIsLoL obsfogrgds
bybmbMMo gsbgdol dobgwzom

(/35 90L. 3dG. Hmbs) (bsbuyodzowol dobgwzom)

abGogno 2
LIBMEIA0 BSIGOM Pl BN PP
9R3MBS@IMBOL  BSHISO | 3O@dB0 6(5?709"\:’0 60‘705‘;\“0
56 33BogzbmEol 28,96 232 5.8 53
(5360¢0-850b0) 80.1 19.9 18.2
29Bsgbmeol 23.97
(Bs0lb0-035000) 30.8 6.87 4.9
5©M9 LyBBbmme 32.1 24.7 7.43 %
(036obo-0g@obo) 76.9 23.1 :
Lobogbmem 359 27.3 7.9 4.5
(03@obo-3330L¢™) ' 77.5 23.1 12.9
230560 Boggbmaols 412 % 9.2 6.6
(5330LOM-bgIH9dvgH0) : 22.3 16.1
BodoGol 313 ﬁ i 6.04
(€09399896-0563560) ' 78.25 20.75 19.3

d6o@bggdo 6543969000 - Bo@GMaslol sBLmEoGmMo dsh3969d9w0;
360036980 - LogMHomm FoGrovaol 3Gm3gdbGo
§908m© 96000 LsxksMO JOMOMIPIE  5¢Y305WOHO  J3085-dosbmgzabo  BHo3obss. Loggbo
1-2 b3 LoAAESZ3MOLYS.
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0530 M. J3IM03I6BHSRIM0 33RIA3S: dLORS RS JINMRN3S

©sLsbmEo JoBbYOOLs @O 98M36900L  DgLoliErIMEGIWSE AOM©S F9M3IZMo  LOEEIWO
G9IM0GMOMm0go0Ls 3300930l Md0gJBHO© F939Mhogm bgdbgdrrm LadMmasaqdol ol bobgmdgdo,

OmIwgdog  mog30L0  MoEbmgbmdom @  domdsbom  EMIoboMgdEbgb  Fowsrdmosbo
0009wmqdol  g3mbobGgdgool  Bo3MmgBambol 3md3ergdugddo.  LadMHMRBeagdolL  33900mM0
5JBHogmdol  05639690¢gd0lL  goblsbmgMs  Fglodergdgero  obs  I3gbsgmo  bsMhgbgdol
30639000 dMIbTo6gd9e0 LadHMBsaqd0L HomBmoqbawms M3s Labgmdolsmazol:

Myriapoda — Diplopoda — m®{y30@a39bosbo 96s3sea3gbgdo

mxobo - Julidae 9m3m3900L 50O

Megaphyllum brachyurum (Attems , 1899) LGH9R6(Hdobol Msombo
X300b eI GIbowo
®d0wobol dosdmgdo,
000. 39691 bgmds

Julus sp. bGHR6HdobOl Mosombo

Catamicrophyllum caucasicum (Verhoeff, 1900) fow39-0dobolol bgysbo

mxobo - Polydesmidae

Brachydesmus ferrugineus (Lohmander, 1936) LBH996dobol Goombo

Isopoda- Oniscoidea — ¢9bols Fogoo
mxsbo - Porcellionidae

5. Parcilisticus sp. L39x96Hdobol Msombo

6. Trachelipus Budde-Lund, 1908 bGR6HTobol Msombo
mxobo - Armadilliddidae

7. Armadillidium Latreille, 1804 LG9R6HIobol Hsombo

Insecta — Dermaptera- 4«=&mdgegdo
myxobo - Forficulidae
8. Anechura bipunctata Fabricius LEYREHIobOl Msombo

939es 15330930 Lobgmds  Ladmmazodmaoggool, dofioll bgws digbstgmwo  bs@bgbgdol
0dbdomgdgwr 3bmggwms xaMxal  496931003690s. 9939 330605 30L5MAGIW M Fgdmbggzom ©s
ME®IGLo  FSEMBs  JoIZILIM®  FOMBILMO  BgMgo  dmermgsBl, O™Igedsg  9dGHoweo
9mbsfogmds doowm Bz9b 3096 0m3m39d)wo dsboerol ©33935-0009bEH0B03s(30580.

33000000  5d3Hogmdol  35B39690egdolL  (33900L  Mogombo s Bs33zgdol  FgmzolLgdomds)
230BLsBE3Ms  F0dE0bsMIMdES  WHdMEGHMMOME  30OHMdIdTdo, dm©do30  3gd3gMmSGHMO
697000l dosbermzggdom  20°C  306dgddo. 15339950  o8m3094abgo  dsmo  dobsEmM™doL
0bg0MH0g3 30MHMdJdd0 IM3M39dwo  I3gbsmgMmo bsMBgbgdo. 2sdmygbgdmmo oym GHmymM;
gmmEemgsbo oly 8qlggdol 6sMhgbgdo. Bmyogmm (30g0do 133905 dodm3z0ygbgm GEbowsl
BmmEgdol  bs@Pgbgdo, GMmIwgdoz Jmgwo fiewol  dsbdowbg ggods dofsby.

AsLoEroll  Fm3m3gds F0dEObsMMdEs FoboBbmEls s F9amEamds®y, boswogol  Bgos
33969030 MbgObgdermms SJBHOMMO 3bMzMIdoL  39MH0METO0.
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LB 3MYOO LEMEYJWoL  DBmbsdo Lsd3OMRBIAJdO 23H3WPdMOS Bosorol  Bgs IMggddo
5 3mb3gbBMm0MgdMms@ aBol oMol bogs@o dJzqdol J390.

BMOIGHMOHOME  300MdIdT0  3bmgggdl  gobsbsgom 500 83 dobol  FmeFgendo,
MHmdgemdos  8mmogbgdmos  60ossgo ©@s  Bgbosbo gmomeo. bs33900L Gogomboly o
133900L  Fgm30LgdIEMBOL  3MIBOEOIEEHOL  gbLsBMZMs F0IPOBIMYIMOEs AM3009EHOEO
dgoomoom  (Crpuranosa, 1975, 1987). ooommgnmew  Lobgmdsbomsb  gs  GoMgdmes  10-20
29689mMH9d5Md0m. 3JdoL  F0dobsMgmdol ML  3bmggwgdo gobmoglgdmwo 0y3bqb
F9603Fgdo LysmomsmE 39BHMOL  Xs99000 (©0sdgBHMoom 4.5 L) 153390096 gMms.

30L sfygdol  Gob 1o339d0L  Fobolffo® 2o0MIGMMBSL  F9babom LHAGMD JoGssdo
80°C 9939M5BH«col 306MHMdYdT0, 3Hdobszom gBmbxom Moms o6 dggmemes dJobgow®o
o Ubgs Pbgdg@o boforszgdo. mommgmmo  39BHMol  xsddo  35003U900m  [obsbfom
sfmboer 200-qosb 10000g-0c0g 153390L. 8909y 1533908  39WBMBOPOM SO fyserdo 2
Losmol  96Togemdsdo s 899 BowEGHMOL Jowsw ol dgdzgmdom 35IMMIPOm, MOms oM
dgymwms  fgowo. gbmzggmms  maboo  Bsbol  goblaBmzs bgdms  gergd@embmwo
LOLHMOOL Igdz9Mdom, (3008  FYgdolL s ILEOWMWGdIOL  Fgdgy. 3oL  bsbydmdwogmds 4-
6 ©EIsdgl  9959bs. 3oL ILOWWgdOL  T90®gy 03EObsMgMdEs 1533900Ls  ©o
09b3698963gd0L d96so  fmbol 25BLsbO3Ms. 3oL B08EObsMmgMdOL  456Tegemdsdo
396056mdol  75%-000g  TgLobo@Pmbgds®  ©sdsEHgdom  3obbom 1533900l BT
1533905 LIYgMESL BgLgadOlL  godmygbhgdol  OML  3oMOEgEGs© 39bgbom ggliggdol
Bs®bgbgdol  SOLMENEHMEsE FIMoo ToLoL  OYIBIL (300 FYgIOLS s ILILEWEIOL
3900093 3390000  5JBH03mdOL  Fob3zgbgdegdol  AsdmmzErsl  ZofaMdmgdom  dqdga0
xmOINwgdol godmygbgdom

Wo- Wi

C=—— 1
e 0
A=C- FU 2
1 C-FU
—= 3) (Vinberg, 1962, 1964).
y C ) ( g )
LOSE, C - 33900000 M530mbol  Loogs (d/9ab/EMamsdgdo)

W - 1533900L Usfigobo dsbs (3y);
Wi - Bo®Bgbo Ls3ggdol dsbo (3Y);

T - goolb  bsby®derozmds (Mgmsdy);
A - 5bodooMgdo B03m0gMgdol sl (dp/gyb/MgMsdgdo);

1
i 1533900l 8gz30LgdsE™dOL 3Mmgn303096G0 (%0);

FU - 8cmbgegdgero s (33¢00L 30Hm@v)d@gdol Bo®mbgbgdols dols ().

bbgoolibgs dsblol  ddmbyg Mbg®dbgdeomms 3390000 9dGH03mdol  doh39bgdegdols  dgatmgdols
d0Bbom 9o8mz09ggbgo Lozzgdol  dmbds®mgdol  3m9x803096G0L  Lowowyg (k%) - gl sGoL
dmbdoMmgdmaro 1533900l Tobd Fgx35MEIdMEo Lbgmeol  Asbsbmsb (W)

k=C/W*100% (Ctpuranosa, 1977)
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3bmggoms  bbgmawol  ddMogro  dsbol  qoblobeg®s  bogdms  LgMogds  100°
39939605@HwcsHg dmdogo dsLol  JowgdsdEy.

300900 99092900 LEASGOLEH03MSE sMoL  ©sdM3s390wo s FoMdmepqbowos dg-3
gbMowdo.

1533900L5  @s  9du3m9B9bBJOOL  9bgMRIBHOIMO  993035¢abEHOL  2obLEBEZMOLIMZOL
259m30949bgo 30603900l (1968) 35¢mG0dgEHOHo IgomEOo, MMIGEL3 Logwydzms© 3L
mOQ56mw Boghmgdbg KrCr,07-08  g9by30m0 9mgddggds. 30gd0 GoMmgdms odm®o@mMowen
306009090, 0oL Labgadfonm Mbogzadlodg@ol Bmmemaool oblEodw@do.

050580560 605@sygdd0 IMd0BsEEY Loggamggo Ls3MHMARsxgdoL  LbgryEol
3MEbIo s FIMowo Tsbol  FgBIMYdS

agb®ogno 3
LSTIORM GMGBLSRO K>
GbOBILOS LSbIMBIBO GOGLSR0 FIGE0 3LOL
3oL JIBOHRIdS
30 %
A9bol  Fogdo
Parcilisticus sp. 27.6 26.6+0.8
Trachelipus sp. 18.6 igziig
.61,
Armadillidiums p, 965
9653500139 9d0
Megaphyllum brachyurum 16.3 38.65+1.5
Julus sp. 37.4 40.05+1.9
Catamicrophyllum caucasicum 19.6 42.4+2.4
Brachydesmus ferrugineus 59 39.5+1.4
goOdILdo
Anechura bipunctata 13.5-174 214+038

100 9w BeEmEmdol  Lsgger 100 dge dmEwEmdol byEEIE 34960 Fgwdo 35mo3Lgdo 20-
40 3y IGO0 Asbol  Tdmbg Fobogrsl s 3mBsdgoom 50 3¢ 0.1 KyCr,07-0b blbo®L. {i3o

00000bsMgmd@s  Ag,SOs (100 dp)  39B900BsGMEMOL 5bs9mbsfoggmdom.  3medsl
356bggdom 15 fuyomol  20b63s3@rmdsdo  LedMmmd  Jotosdo  140°C  3gd3gmo@®sty.
29300@qdol 9999y 39053900 gmgzger 10 de  sTssbgogbg 15 I @oLEGHOWOMmGdIME
9o,  @osmPgbowo  ©sdx569030L  3mbEIbE®ME0sL  gLEBMgMsgom  L3gdBHOMBMEMIGGHODBY
590003 Loa®AoL  BoErsby.  MOPbMo  BoghOl om0 MdOL 245003l
35foMdmgdom Lo 3owMMHoMEIMdOL 3098303096@0L (3.38335¢0/037) L595EGdOm.
JOW0dM0MYdoL  IOMEOL  sboygds© 3094gbgdom Ae3Mbsl. gduzdgdgb@gdols s 1s33gd0L
39MOHO@BOL  A5BLOBEZMSL  35[oMTMYdOm bmx Moo A56TGMMHGOIOMIOM.

Lo3OMGBHRGO0L  bofereggddo  qob®fbowo  93gbsdgmwo  Jumgzogdol MxO9goLOL
3ol boolbol  9gboxgslgds 2sdm3z0ygbgm xMgolol  dg0339wmdol  FgoMgds.
500bom30L  30Ygbgdom  MXMIOLOL  XoFZMMO  ZoEOHMWobol  TgmmEl,  G®IwoL
2390myggbgdol EOML sEAOWo 5J3b  MXOIOLOL LTSl FMbMLJIM0IdOL  MBYBY
(Crpuranosa, 1970).
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Lobxs6gddo dgasdmbs 20-35 3y Lsggwro LrPBLEGHMSGO by 3oLbsdom 2 A 80%-056
3M6396¢H0MHgdIMY  Ama0M©Tsgoz5L s 15 Lo-ol  996353mdsdo  3obgbom  ©ogsby3oL
mmobol  3gd3gModmabg. 5ol 99dgy 3odmboowo fywoom blbsMl  353bgdom 30 dg»-
0g s bsdg3b  353bgwgdom  fywoom Logby FMOFgbo 2.5 Lo-ol  gobdsgermdsdo
MXOJooLOL  LOWME 30OME0DsdEY. bLUbsMOL  AsaMmowgdol  999©Iy 3BOWEGHMIZEOM ©O
BoWEHOMSAL  393L0dom 20 dw-0g godmboowo figwoom.

blbsmdo  dogdmwo  aw3mbol 50Mgbmdols 296LsBEzML 35056M3mgdom
139dBHOMBMEGMIgGOom 620 I3 LORMAOL  BoEEsby BEGH®MbOL  MgodBHozol  gdzgmdoo.
960l 9905 bgdmEs E3MBIBY.

sbGOMmbol ®999BHo30l 0905009396@mMds  oym  dqdgao: 200 g BGMmbo, 8 O
BlmEoGnMo  LB3oOGo, 30 d  asdmbowo fysewo ©s 100 3 3mbEab@®omgdmwo
320037535 (3Mo®o fmbs - 194). 1 3w Logge bLbsOL 3353 gdEom 5 I bEHO™bOL
M9odBHogl. LobxsMgdl  353bgwgdom 7 fo-ob  9bTogwrmdsdo. blbsGHOL  TgzgMomds
330BoL  F99(339™d0L  30MI30M3OMIMOEF0WO 0gM.

bbgoslibgs bs®olbol  ©sdwomdols  ddmbg i39bstgnmen bo@bgbgddo ymgzggurmgol  sol
0mbm- o @OLObsMOdoL  Mdbodzbgerm Mom@gbmds. oo TgI(339eemdOL  ASBL  SBzm
bgdmEs bgwo fywom gdu@Geodzool  99939mdoom. S3oLomzol  LRLEMSEGHOL  10-20 dy-ob
bLL3gbDoMdL  Zobgbom 10 g Asdmboer figsewdo 10 for-ol  obdsgermdsdo  sbgwn
§9e0ob  9d5Bsbsdo. 650930l goxgowGH3zmol 990y BOWwGHMIGL  393Ugdom 10 -0y ©9
bBHOMboL dgom@ol d9339md0m 35bgbom e 3mbBol d90339wMmdOL  goblabrgMal.

30MOHMEobol  3OMmEgldo godmgmzowo 4wv3mbBol  MoMmEIbmdol  goblsbmzmolomgzols
330BoL  LogBM  M5MmEYbMdsl Mbs  498Mm353wmm  Lofyobo  Grom@gbmds  BogmogHgdol
dsbob  ghHMgMDBg F9MZ3Wom. MRMOIEOLOL APl bsGOLbOL  AsTMMZEL  3oFoMBMgdEOm
= 09 GM@®doL 89d39Mmdom. YxMHgEoLOL 93339 mds 45dmolobgds LwdlEGMsEHOL dTMWO
ool %-do.  YxMgEolol 899339 MdOL  gobloBmgMsl  FoFoMdmgdom  ymgzgewr  (3005do
LoBxJMSO 2obdgMMIOIMBOm.

9396909 Bo®Bgbgddo s gdu3egd96BHYdTo  bozMol 999339 ™dOL  2oblEBOZEMLL
3PoMdmgdom  IMgBgrol ©dgerdo  FdGoo  dsboerol  gobw®gdol  LydeEgdO).
29LobOPOWOEO Bo0BOOL  BHoygEgdo 35dM0oyYygbgds. Lozgergzo doLogrol  Lofyobo dobs 100-
200 3y 99500965 2obMHgds 090bsMgMds 4 Lo-0b gobdogermdsdo 500° #H9d39Gms@wemaby,
50 3OME9OOOL  2509mOgds  bgdms dgmMg ©EqL. BogMol  990339wrMdIl  Yym39wo
LobxoLmM3zoL  2obgLEBOZMIZWOM MK INIO FobTGMMGOIMBO.

JodomMo  5bser0Bgdolsmzol 98m0yYqbgdms sBLMEWEHWGOO FdMso dsbol  JowgdsdY
200033650 LdLEBHMGHO, OMIJDS ©OJM3ds30L  35bIbom Bs0TMEOL  Xs0Fo o
3300om 0.1 30 ©0sTgBH®MOL  TJmbg Lsg®do.

§oMIm©agboer 659GM3To  250mygbgd o EgHdobmemyos, MMIGEms  sblbs-gobdoMEHgds
009356605 999300 9d:

1»JO8MbO* - 03MMm- s F93MMgEIBMOOL FoMdmBoygbgero Boswsaol  Mbghbgdwrmgdol
9HD05bMd.

3M63M9@wmwo 930L0bE9dob MbgHbgEMmms 3Md3egdLob, 3900Md0MbGHgool
MoEbmgbmdols s domdslol  33¢9g30L, dobo LEHO®NIGHWOOL  Jgnslgdol  EOHML  WYREOM
0oOMGOM @05 BHYMTob ,,Bombo -l FogozMo GHJMT0b “goxgmbo”-li 4sdmygbgds dmMzmzoho
(1995).  meysbmwo  bogmoghgdgdols Bmdgb3amoBmmmen  bdgdsdo  BmgoghOmo  Igaboghols
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sBMom BHgMIobo ,,900583mb0° Imo3s3L  3MEbIo MmMRBOBIJOIOL JOH0sbMdIL, 9.0. BosyolL
00b5@oMm, MMIWgdoE 99509696 mOPbmo bogmoghgdgdol maboe bsffoewls (Opmos u ap.,
2005). ,,900058mb0" mogol 9350 dmoEs3L 4 IMORM-86J30mboseme xqmaL: Bobm-, dozem-,
99Bm- 5 0530Mmgonmbo, M3 msgol FBGOZ  Tggbodsdgds bsbm-, dozbm-, gbm- o
05360mnombsls (Mopakosuu, 1995).

B59MMmddo  dmEgduos  Fo3MMgIBMmbols 00 §om3Mopbegdols QbOLoSMYDY,
MOMIwgdoE 850w dmosb 93mbol¢gdgddo d0dobsty alEGMMIE30mE 3MMm3gbgddo SMHEgdIb
§599396 MM, JozMMgEIBMBL 3969393693056 0bozo®gdo  HMIgwms Bmdss <2 30,
beogom  99Hmgsxzmbl 8969303690056, Fs0d  FmEOL 90056  X93960560 s  AsToBMOEMEMO
A303900 @5  3Mmengddmegdo.  3530MmYIRMbol X3IBL 2496931003690056  0bogzogdo,
MOmdgoms bmds >2 83 s0gdgBgds - gbgbos Fooygwrgdo, 9bboG®mgoado (Lobxgdol bgywoom
39Mh9g30L 99990 98mygzsbowo 0bo30gd0), Bgblsblmosbgdo.

0000090l doMmAS - gl 8oL TFozOm- o 3530MgEIRMbol  Fo®mImToygbgermo
3993390 605@s0L  MmERBoBIgIOL  3Mm33wgdlo.

»BOGHMIGHM0G0” - 8330500 33gbsPgmwo  bsMhgbgdo, GMIMgdoE IMmo39396, OMAMO;
AYob Logggbl, oLy 33305M0 §guggdol  Ba®BgbgdL.

»OIBGHOMJ305“ - ,,00s,, - ,,GHMBLBMOTo305c - g Mol 00  IOMEglgdols o
9mg3gbgdol  gOmosbmds, MHMIgwoi  gobs3omMdgdL  93309M0  MMYEMo,  JOMOMIIE
939690990 FomdmImdol 60300gMgdgooL ©ITIL. GHghdobo Tmo@Esgl MmamMs 39debozw®,
obyg  dJodon®  @©sdwsl  (Opnos,  2005), @gbmggwms  dogh  ImbIocds-8mbgegdss,
906965 0Bo300Ls s 3F0%3035305b.

»7bgObgdmms 339000 9JBHO3MAS - LadMHMBoagdol  3mA3gdbol  dogH MmOl
9Omgedo dmbdsMgdrEo MmMsbmeo 503m0gMgdgdoL (FoEGHMEIBGMOGH0) MoMmEabmds.

LO3OMBHOMBYWO dEoMIOL 33900000 9dBH03mdol  FoB3969dgdol  godmmzeol  MmU
399mygbgdmwo ogm, OHMAMOE Wo@ghoGMGIwo, oy bosogol  LsdMMBsagdol  JoMHOMIEO
X3MBJOoL  33900L 59E03MdOL Logmmsmo dmbsigdgdo.

»OILEHOMJE0Mo 96 domygbmMo gargdgbBHgdol ©obgds” - ILEAGMIGOM 3MMEgLYddo
L53OHMRBIRJO0L  3MA3ergdbol Jogl OHMOL gMmgmEwdo BsOGmMEo MmEY6Mwo bogmogmgdgdol
(80GH™©IBH®H0GH0) 96 domaabmmo 9wgdgbEgdol Mosm@gbmds.

100099660 9egdgb@gdo - Lbgoslbgzs  BHodol MR OIOIO0LS 5 MEYs6oDBIGdOL
35™M39WwdYmagEmdols s 3MbdE0mboMgdobmazol s930wadgwo gergdgbdgdo.

000996100 993963 Jdol  ©0bgdol  3MmGo  0bFGHBLOZMBS - AsTmboBoegh MmOl
9OmMgMdo La3OMGBIRgdoL Fsbob ghmgmwol dogh BmbdsMgdmo domyqgbmmo gwgdgb@gdol
®50©0bmdL @5 odmobo@gds GHME@mdsdo /B, Lysg I - gl s60ob  ©obgdol Loowy, /02
Fgeofodo, B - 560l LsdOmgsagdol  8sLsdo sOLgdMo 9e9896@Edol Bscogo (C s N) g/d?
(Tanun, 1994; 2006; 2009; beskoposaiinas, 2009).
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00530 IV. 35R5R3M0S60 LSIM3MIBOL  605RSBIBOL  BSIBS (3IDBMINRSBMBO) RS
AOLO  R3LSLOSDTdS

B59MMm3o 900500005 PEIOLIMZOL JOM-GOMO 5B MO bSZoMbOL - Fs@owdmosbo
9p00mb900L, 5e3MMHo s  LYBIW3MMmO  bsdmzMgdol  93mboLEgdgdol  gggws  3MmI3mbgbE ol
3MI3gdum@o 330930 ©@d  Fomo MO0 gMmJdggdol  dgbfegzerolodo.  HBMYs©I©
9936096M9d0Lsm30L  3OMdEgds BMOs© 860d3bgem3zsbos  00abs  MBgbssE, Bosaol
MbgMbgdemgdo, domo Labogmabwm  5dGHo3mds  MIMswm  Bgyo3wgbsl sbabl d3gbstggdol
360G MWmdsbHY, boosgol  boygmxuoghgdsbg s 2393wobgdosh, Gmym®E  Boswayol
M9:000L  Lomzgogbm  d0mobogs@m®mgdo.  3bmdoos, MHm3  dmbgdMmog  g3mbolEgdgddo
30639000  36MEwYJ300L momgdolb 90% 33mdol 909y b3wgds boswsydo dEgbsdgmwo
Bogo@ol  Lobom  @s  booogol  LadMMmAoGME  mMABoBIJPME  ghmo  ghmzgds 50
mO2560H3q00L Joge  godmmoz0LREIGdMWo  gbgMaooly @s 339001  9ergdgb@gdol
§69d6mbgsdo.

0505@dm0sbo  BodmgMgool  bossgdo  BmdobsGg  Mbgdbgdwmms  Lobgmd®mogo
3905009906 md0L, Tomo  Jobsfogdol s  GHMHMBoZMo  BEGHMWIGHMGMOL  Tgbsbogs  Bzgb
dogt 99mbgmeo ogm bodoMm3zgml Mo - Fogzobs ©s LEgBbHdobol  Msombo, Lowss
d93b™M39wgMds 3MHOMMHOGHIGHNI ©IMRJBSI FMoSBOMYds O 9Jgsb 39dMIObsty o sOLYdmwo
1535029 gd0 JOMOMOEOE LEAMZMGOSE {TM0Ygbgds.

03909 ®og3do  HoMmImagboos 53 Mgyu0mbgddo Bo@sMmadmo 33¢03900L  F99ao
dogdmo  dmbsi3gdgool  Logwdzgwbg  990v)deggdero  Bo@ordmosbo  LadmgMgdol

605900l Mbgmbgdem bmggmms 3md3ergdlol  obslosmgds.

IV.L VOfR30-R3o60L06  ©JdS60
IV.12 605R580L6 GbM3IRMS XBIBIDO0 dIFSROIERMIH0L  ROLSLOSDIdS

Lol Fm3mzgds o 33930000  bodwdomgdo 80dEobsmgmds LS bszggmdo. m®o
Jomgobo (I o M) Asbmsglgdveo oym  Fgdowenrgdgd®g  bogol ©mbosh 1650 3-ob
Lodomegbg s II bs3zgmo 3o o TmGob 1620 3-0l  LodoErgby. dmbs3390093L  FmEOL
dsbdoqro  1-15 30-05. GHIM0GMM05 doM0mMOEI© FoMdmoagbl  Ls3zdom OO  ©IEHZ0M™MZ0L
9Jmbg Lodmgso®ml. dobogrol dm3mgzgds mMImL sdmmbMol  99dgy dofiol  bgwoom go®bgzom
0000065M9gMmd©s, gl 9900mEO BossRol  BMMmEMA05do BoOMME  godmoygbgds (I'mispos,
1975). Lobxol BmBs LEHBIOEHMwos 50 X 50 LA.

00mMge 653390000 2oL3wgdo FoMImgds dobogbmwBbg (dsobo, 0gbobo, ozwolo) ©s
390maM3sBg (Mmg@GHmddgho). Lobxol Low®dg 50 LA sfig3s. MbgMbadwmms MomEybmdols
©5 00MmAsLOL  M3WS BHIMEIOMPS (9390 dMYgdol  dobgz00. d0MTsbol  gobloBrzMs
530gLoMgdME dEyMIsMIMdST0 FoMIMgds. Bos@syol bgwom aodmbgzol  M™ML  bgdms
MbgMbgdm  LadMHmxyoygdol  obgmo X aMRBJOOL s0fi9Ms,  GMYMMOEss,  F0oYgargdo,
96053500 39b9d0, IFgMgd0, ImE3g00.

0536mBombol  FoMdmToagbgerms xaMBymHo gl gbermds @S ®osbmgbmds
fomdmoygboos  gbMowdo 4. Fooygegdols 13 bobgmdss  sgodlotgdmwo - Nicodrilus
jassyensis jassyensis, N. caliginosus trapezoides, N. roseus roseus, Eisenia grandis perelae, E. foetida foetida,
E. tetraedra tetraedra, Dendrobaena alpina alpina, D. veneta, D. pentheri, D.octaedra, D. kurashvilii, D.
byblica byblica, D. lacteum (KsaBazze, 1979, 1985).
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Poamzol  Moombol  60ooggdol  Fs3Mmgsnbol  doMomsEo Fo®dmdsagbagdo
©5 Fsmo MoEbmzbmds
gb®owo 4
LOGRIVN 6533IMIdO

X0IBISB0 I I 11T
8095RRTdS R3A3@IL0OS 3J3ORRTdS

Lumbricidae 344.0 219.0 266

Myriopoda 188 5 429

Insecta 155 103 153
Logen 687 327 848.7

50 Bs339mgddo 0bYg3zg, OHMamOE dJmge LsdbMgom  LodoGmzggaml bbby ©MB0bsbE
Lobgmdo Nicodrilus jassyensis jassyensis, bg3ol UBobgmds 2393¢w0690s. 9439 6@ 500603bMU,
™I gb Lobgmds 3MYL0sTo 56 23H39dY, 5 MBOM FMOZWOE 33b3WJds GHgbol  ImY3zs6rmeo
Lobgmdgdo - Dendrobaena alpina alpina, D. veneta oo D. schemachaensis (Ksasazze, 1979).

60536 Lobxgddo dfgMgdl  Jmeol

Cicadidae (Homoptera), Forficulidae (Dermaptera), Carabidae, Scarabaeidae,

6 Mogol s 11 mxsbol  [omdmIsyqbergdo
36036 sEMosbywo:
Elateridae, Tenebrionidae, Byrrhidae, Curculionidae (Coleoptera), Geometridac (Lepidoptera),
Tentheridinidae, Formicidae (Hymenoptera), Asilidae, Muscidae (Diptera).

dodyegdo  p3bz)dmwEbgb,
80% mobermgzads. ©g3MHgloren dmbszggodo do@argdol
39006bgm@s,  Go3  dgodergds  s0bLbsl 0dom» M3  boswogol
LEH930L LOdIGSEOL dmyz561o 560
fom0moygboo. 93 3bmggergdobsmzol Mm3GH0doe  39d3gMoGMOHME M9:7005© d9IMIO0M
M@ Jooo  39d3gmoGegdos  dobbgmwo, LmMgo  sdoGmd  olbobo  wm@dm  dg@o
5m©Egbmdom oMo  AoTMBG  boooygddo  a3b3wd0sh.  BOHILEGWMWO  bmFmgdosb
0bmogdo,  FM3OMd0oED  sbo  godmlmwo  3bgzoMaMmdgegdo  ©o
3B0MOR0EGHMW35d056980  FoMOMdBIE IFgMgdol LobgmdMoz0 s XYMBOO  FgdsEIbEMdOL

Bosspado  doMomos  bmImgdol doomo  MHogbmgbmds

0omgdob  LogMmm  MomEgbmdols

LodMogwrg  Bogergdo

dmbobegmds o  JoM0MOI© 30OHIGO0m

JoM0MOWOOQ

dobgzom  dgbfagerowo 6533900900 3506385063 96 29bLb3s3wYdMBI6  gHT6gmOLoY6
(@b6®. 5), 9Fgmgd0L
0omgddol  9eHmMbsoG0s.

Bossado  Bmdobo®g doBrgdol  MoEbmzbmdsz yzgws bozzgmdo

Lod0gg Logzergg 6533900Bg IM35¢BIHYO0IE 500b0Tdbs Julidae-li mxsbols  Fo@ImMBsygbgwo
dbowmE geomo  Lobgmds:  Catamicrophyllum caucasicum (Verhoeff, 1900), ®&mdgwog Lsgzdom
RBIOOME SMOOL  393MEIgdMwo Lodo®mgzggermdo @s 39335L0530. gl Lobgmds 500bodbgdms
J0sdmgddo §i0. ©sgz0m0L  dmsbg (Attems, 1901; Jawlowski, 1929), @Gsdsfys®rol
GooL 30658 (Lomander, 1936), 5%g6Mmds0oxsbdo (Crpuranosa, Jlorunosa, 1984) s 36mdowo oym

d0obob
MmamMi Anuroleptophyllum caucasicum (Attems, 1901), 3ogs8 1995 gl 396003 9ba3mxz0l dog

BoGo®mgdmemo 693000l 90950 35009435600 04bs Lobmboddo s EIOLIMZOL FBMdOOS
339 99 sbsbgagdom (Enghoff, 1995).
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foe3ol  Ms0mbdo sMgaoLEBHMHoMYdmEo dfFgMmgdol  Fo@wmgdols

LobgmdMogo dg0sanbermds

@ab®ogno 5

MXSbISO 335@Jb0 5 é LObIMBIGO
=8
Cicadidae Cicadida sp. 1
Forficulidae Anechura 1 Anechura bipunctata
Carabidae Carabida sp. 1
Carabus 4 C. maurus, C. adamsi, C. 35ranulates, C. clathratus
Notiophilus 1 N. biguttatus
Clivina 1 Clivina s p.
Bembidion 2 B. unicolor, Bembidion sp.
Calathus 1 C. fuscipes
Pterostichus 2 Pt. varviscolor, Pt. lepidus
Zabrus 3 Z. spinioes, Z. trinii, Zabrus sp.
Amara 5 A.eurynota, A. aenae, Amarasp.a, b, g
Ophonus 1 O. rufipes
Harpalus 8 H.distinquendus, H. smaragdinus, H. latus, H. rufipes,
H. tardus, H. rufitarsis, H. aeneipennis, Harpalus sp.
Scrabaridae Amphimallon 1 A. solstitialis aetosus
Rhizotrogus 1 R. aequinoctialis
Elateridae Selatos omuls 1 S. latus
Athous 1 A. niger
Agriotes 3 A.gurgistanus , A. sputator, A. brevis
Tenebrionidae Cylindrinotus 2 C. brevicollis, C. gibbicollis
Byrrhidae Byrrhus 1 Byrrhus sp.
Curculionidae Adelongatha sp. 1
Geometridae Geometrida sp. 1
Tentredinidae Tentredinida sp. 1
Formicidae Formicida sp. 1
Asilidae Asilida sp. 1
Muscidae Muscida sp. 1
23903309 BgMoGMmMmosby  F530Mmgs9bol 3M33egdbdo  IM35xzgbgdols
§om0mMIoabgero  yzgmwsbg  IMogoMoibmgzgsbos @o  dobo  3m3meEs300l bodFoMH™M3g
Loghom  MomEgbmdol  momddol  33%  Fgoaabl.  LwGsmnbg  (5)  FoMmImagbowos

Catamicrophyllum caucasicum -ob  9HgmdGOZ0 obsfoegds Lgbmbgdol

LH500ID 4960339300 BBL ©I3MHYL0ST0 FEIZHERGHIBO JMGMEGOI® 33b3Ids, TJOIRS©
50 509030 0530MmxGsMbol  LsgMom™m MoEbmgbmds MOXgH Bogegdos, 3oMH3zger s dgLsdy

dobggzom. Gmymes

653390090056 8gomgdom (gb6. 4).

50bsb0dbsg0s, MMI  IMEML3g00EID  bobsbos  gMomo  Lobgmds  Helicidae-b  myxsbol

o6dmBoygbgero Euompalia selecta (Kliku).

IV.13 LO3@(MBS33B0L  JOHOMSRD XdIBIdOL  ®OGLMBZ6(MdS

0536mBombol  JOMOMOO X3MBJOOL  OHOoEbmzbmdol  MomgbmdMmogzo Fgsdmgds Lsdogy
LS3EI B533900BY, Podmygbowros LGmsmby 6. Igbsdg 6s3390Bg, MHMBgwoi MbgMbgdmms
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Mobmgbmdols dobgz000  Y439wsbg  90G0s,  FMIZowxrgbgdo  Fgopqbobab  50.6%,
LodMogErol  dobggom TgmMg sEAOWDY M0sb  Fooggwgdo - 314%, bmem dfgMgdo 3o
dbowme 18% 995039696 MbgMbgdemmms Loghmm Mom©gbmdo@sb.

30639 6533907  ©™IoboMmgdgb  Fooygargdo @s Tomo  Gom©gbmds  Mbgdbgdcrmms
LYYOOM  OOMPY6MIOL 50% 890029606 @o Tomo  SOLMWNYEHMGO  BOMEYbMds  Tgbodg
653390096 dgomgdom 1.5-xgM dgBHos. IMs35xnabgdol  LodFoMmgg MmOy gm bs3wgdos ©o
9950099696 27.5%, bogeem  IFgemHgdol 650mgbmds  dbmwme  22.5%. dgmég  bszzgmo
390500000  MMOdI®  SMOL  obbegdeo  qodmo™Bgzs  Fooygengdol 333960
M5m©gbmdMH030  ©MIoboMmdom, Tomo  MOMEIBbMds  Fgoaqbl MbgObgdmms  Loghom
MomEgbmdol 67%. 06535wxIHbJd0  3MOJBHOIMWEE 9B 906 - 15%, bmwem  dfgogdo
9950099696 31.5%. 5939 965 500b0TbML, MM 1 s III b53390g0bg vy LogHmm MomEgbmds
LO3OMGBIRJIOL  MOMJdob  gOHbsgos 11 Bs339mBg oo GomEbmds 1.5-xg6M bo3ergdos.

IV.14 JbIcbIIRM0)S 3IOB039RIA0 3565VORIS0L 1530635 IMHIbS60)

0536007060l oMoy gbgrms «dEMmsgargbmds Bsdogg bo3zzgomby doMomswsw 43b3gds
5060-0L  LoE®IYIY. IGO0 0FOEOMEO  EILIBEGdIMMos bgs 30L0-dg Babgdo. 30-
5060-0  Loe®mdgbg  Mbgdbgdermgdo  a3b3adosh  FBmwmE  ghmgEgdol  Lsboom
35300039 gd0L s BOORO0E3sdosbms Fos@argdo (Kokhia, et al., 2010).

B39b 8096 @yEHowMo Mol glfogwomo  99doegdmer (I o III) 6533900909
Lobxgdol  5Mgdol  goblbgogadme MmL  Catamicrophyllum caucasicum-ol  go6s5foengds.
O©O 063 gMglbo  458mofjgos  LyHMbm®Ts ©OBsT0Zsd (LwE. 5). ©g3MgLosdo, 1I Bs3zgm By
9053500396900  3M5JBH03MWI© JOHNIMgdol bsbom g3b3wIdMELI6 s ferol  gzgws ™ML
3M6396¢H0Mmgdmo 0yzb9b boswogol Bgws TMYgddo. Bsdms®do (35¢ 390 0bogzogdo
Lo3dom© Mo  PBoosb  Bosogdo. 50  9gdmbggzsdo  dgodergds  soblibol Bosop 0l
LEHOMIGMOoms (Pedanos u ap. 2002) s dsbdo sOBYOMEEO 39MRS©  S9MOMYBIEO  B33MSEgdOL
sMLYdMOOm, LOOE PMMZEYdS BT MOMIbmMdOL  MmEsbmwo bsMPgbgdo @y BsdmGob
2496003amdsdo  IMoz5¢0xzgbgdol  JogM 499m0ygqbads 1533905. FIBIRbMEDBg Toolbol  mzggdo
35™M39w9d0L doMomoo dsbs 3MBEIBEMOMdWMEOs T9EsMgdom FgBHo® A5TMNdsG Bgws dM9do.
Dogbmeol o68s3emdsdo 9Me35¢ngbgdol  MoMmEabmds doMomss 10-20 L3-ol  Low®Iol
d6gdo oG MmdlL. gl Mg bozwgdes 993900 gdsMgds  BHgbosbmdol (335 gdSEMBL.
390mamdsBg 5 0600300Yd0L  MHoEbmzbmdol  Fo@gds 2oblogMMMGO0m oMo F90dhbg3s
306390 65330009, 860350 n9bgdo 0339090056 Bg13gdoLy s Loxgbol  boPBgbgdom, bmem
Loblogmabam 303wol sd@owme 3ghomdo Fosmo obsfowrgds 0sbbggds doMomso s33900
MILMOELIOOL  WMFSE0DIOOL  SYOEIL.

Bossgol bgs xgbgddo  BMegz5wRgbgdol  3MbEgbEMmE0s Bosogol  Bgs dMygddo
29BLO3IMMMdom 93390 SGOL  godmbo@o doolls s 03boLol  ™3990d0. Mmg@GmIdGHOL
3990 ©03wwMm3MmEgdol  9b0dzbgemzsbo bsfowo fiyzgBl 339008 @O godmLsbodmGYOWS©
d00b bos@ogol Mds dM9qdTd0, o@D 53 50w addo MJB™IdOOL  dMEML w339 0fiygds
LboE039900.

IV.15 RO3KRM3MKRIBOL  d0CGbM36(MdOL  LIBMBIGO G3ORIBSRMBS

©03M3MmEYd0L  MoEbmzbmdol  LyBMbMMo  (335wgdsmdOL  Fgbfagzeol  Bgwgpgoo
fom0moygboeos d9-6 bGowdo.
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06535¢0x39bgd0L bl IPOm OO  MOMEIbmMds oMz ©@s dguedg  bs3390gdd0
5©00bodbs  3s0l-0360L80, bmeom 9gdmEaMIsHy IgoJloMEs dosmo MoEbmgbmdol 93390060
356065, 9939 Mbs 50060 dBML, MM 330930l 3gMHOMPO  JSBLLZMMMGBO (3030 Dogbmwoms
5 8500wo boegdosbmdoom edmoMbgms. md@Hmddgedo I s III 65339090y IMs3s5¢gzgboms
M5m©gbmds 3M5JBH03WI© JOHMbIGOH0s. BITNEOOL gobdsgermdsdo I bs3z90bgy s00bodbs dsmo
Mom©9bmdols 9608369¢mzs6o  Bgd30m9ds  192-sb 128  9a%/d%-0g. 11  Bszggmdo 3o
9653500396900l MHobmzbmds  3M0dBHogMme o6 dgaawows  (gbO.  6).  Lobogbmem
50M0(3b3900L  3gMomdo 33wsg 8g00hbgm®s  MoEbmgbmdols qdao®gds 1 bszggmby - 33%,
beogom I - B53390Bg 30 45%-0m. 536G0go©, Bogbmwdo Il 6533000Bg IMogz5¢0539b9d0L
M5m©gbmds  MomJIol  gobobgzds, o3 LedmzMYdoL  2oIGHZMMZ0Ms3  F90dgds  ogmls
290m§39eo (Dumont et al., 2007). 5439 96 500b0TbML, BT Lsd3HMBsAqd0L HoEbm3zbmdol g

33w 9930w gdws® bs ogyml  dbggzgemdsdo  domgdro  EILEMIE00L  3GMEqLYddo
Jomo Mol 95356900l OMU.

Catamicrophyllum caucasicum-ols  ©0ogbmgbmdol  bgbmbmE@mo ©obsdozs ga®/d2

3bcoo 6
65333000 D)
350L0 | 0360L0 032060 (M3BMI5IAH0
I 128.0 348.0 86.0 192.0
I 2.0 - 2.0 10.0
I 203.0 1206.0 112.0 198.0

50 Lobgmdol M35 xgbgdol  Mom@gbmdol  3339mM0  MYg35Mds Lbgs  93GHMMgd0L
dogtoi  9500bodbgdms (Crpuranosa, JlormuoBa, 1984). dzotg 393395b0mboL  sHgMHBdsOK 6O
036 8gErmgdby  933MM9doL dogH 500b0dbIdMs, M35 RgbgdOL o3 Lobgmdol LagMom
HoEbmgbmdol 26 93%/3*-sb 157.6 gab/82-0g (335w gds©™ds (Samedov, Bababekova, 1980).

90 99009205 0930L0 2odmLobEgds 33mzs LMomby 7.

IV.16 605R530L6  Lo3@(M 353306  60MBSLO

153307930 Lol domdsbol Fgfogerol dggagdo FoMdmyqbowos dg-7 sbGowdo.

00mdsLol  Foesro 39639690 ad0m gs8momBggs III 65330000, Lowog 3MbEgbEH®OMYdMos
0653500396900l LagHmm Msm©gbmdol  momddol  18%. ogbolol  m39do Anuroleptophyllum
caucasicum-ols domdsbs  Ld0gy 6s3g9mby vy Bgoagbs 952/3° (64%), gGmo Farol 90wy
8500l ™3980 0039 FsBgz96gdgo FbmEme 193 /3%l (13%) 50935, bmawm 0gwoldo 3o - 118
/0% (8%).

Catamicrophyllum caucasicum (Verhoeff, 1900) -0l 30m3sbob gobsfoergds ¢/02

3bcoo 7
6533 039
JM0 350b0 036060 03060 M3BMBIAH0
I |48.6 110.5 35.9 67.7
I |44 - 4.6 22.0
I | 140.1 | 842.1 78.4 133.1
Lgem 193.1 | 952.6 118.9 2228
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DMASI© bo33eg3 65330009039 0530 mBombols bbgoslbgs X3IBJO0L
§om0MTo9bgwms domIsLoL 33¢q30L  99gagd0 39-8 EbMHowdos FoHdmygbowro.

35360mx5MBol (3563970 X3MIBIOOL  domBsLy Foewzol  Gsombdo @/d>

gbooo 8
30bMBS>I6OL 65333003560
Jd0O0MSRO XdIBISO I I 11T
Lumbricidae 555.5 383.9 425.0
Myriopoda 262.7 31.0 1193.7
Insecta 103.6 162.0 168.5
Mollusca 2.85 1.5 42.0
Lyeo 924.65 678.3 1829.2

00madsLolL 9Bl MMGMGBom  Fomoo  Tob39690wgd0m  godmombgmes Tglsdg bszgzgomo -
1800 /3% > ®dds mbs 58 Fgdmbggzsdo domdslol doGomsE Bofowl  Fgoygbbgb
9653500396900, OMIWGdOE  MIMEIBMIMN0350s3  ©MT0boMJdDI6 938  Tmbs3zgmHg.  Bsmo
00mdobs dmgero BmMGsbol domdslol 65% Tgoaqbl, 9sdob MHmEs Fosggwgdols  domdslo
50539 0mbo33900Hg FBMwmE 23%-05, bomgwem FgHgdol  domdsls 3o - 9%. Tgbodg bBozzgomo
emb39dol  30mBsLomsg 25dM0MmBIMES s MomJdol 40 g/d%L  sefggo.

30639 6533900Bg MbgObgdmms domdsls mAXIO MBG® d3oMgs Igbsdg dmbs33900056
3905M9000. 93 SAOWOL  MOMEIbMIM0Z90s3 339 F09YgEgdo ©™Iobo®mgdbI6 s dsmo
00mdoLbs dgo9bs 60%, FM035¢RgHJIOL domdsls momddol dgmmbgos dgbsdy 6533900056
390509000  (24%) bmwm dfgegdol  3omdslsd 98 by33900Bg  FmdobsMg  MbgMbgdermms
LogOom® domdsbol 11% dgop0bs.

dgmOg ©g3mHgbome b533900Dg ©MIoboMmgdmen IMToMgmdols  0bs®hMbgdgb Fosygargdo
(66%), 0MBEs Mbs 900b60TbML, GMMd Fsmo domdslols  sdLMEMGHMGOOo 3sB396909wo 30639
5 09Ls3g Lo 6533900906  Tgotgdoom  bBozwgdos. d[gMgdol  domdsls  Mmomddol
09Lodg 6533900%Bg 9OLYdME FEYMISMYMISL  0bsORMEIOL s 28%-b MEHMEEIDdS.

3bM39ms  d0mAsLol  FMYMIM030  oobafoergdol 33930l Fgope®  JoMgdWEO
0mbs3gdgdo FoMdmagboos dgMzg LYHIMDY, Losg 390339300 MOL  godmbos@eo, M
HMRMOE  MomYbmdMH03s, 0lg d0MmIsbomsa doblegMMMIdom  godmoMBgzs Bgws 30MH3gwo
d6g (0-10 BA), LosE 3MOJBHOIMEE MO3dMYMOWOos 3bMzgwms JogEro domdsls.

IV.L7 605R530L6  IJbI@bIFIRMOMS 3MAIRIFLOL  SAHMBO3IRN0O LB IIS IS

2390m33mger 653399030 593500  8900Rbgm@s  LadMHMmRBsRgool  MHoMmEgbmdMH030
©mdoboMgds - F059gergdo,  IMH535¢RIbs-E03WMm3MEIdo  93gbsmgmmo  Badmbgbgdol gL
5dBHoMMo  ©sddwgegdo. 3500 GoEbmzbmdol  3MY35oMgds 935G 0ym yzgws bs3zzgmdo,
5053 033900600 2o0mbos@nagds Bobs dggbMg bLryHsmby.

009wml  605@sygddo  (3bM39gdolm3oL  doMHOMI© 153390 MHGuMMLL  T9oAIbL  Fgbgmo
BoMbgbgd0, bmerm IMz3sexzgbgdo I3gbstol  dofiol Bgs baMhgbgdlsg 09gbgdab ULs3zgdsc.
hgm9d0L  ToBHergdl  FmOobsg 8003m390056  Ladmmxzowm®mo 3mddegdbol  FoMdmdswygbangdo.
306390 6080 50560365305 BOORBOEGHW35d0560 bmFMgdol Jo@wgdo.
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2399330 gwo bodmgzgs®mo dobzMgdol  Boosggddo OO Momgbmdom a3bgzwgdm©bgb
oLgmo bmFmgdol Fo@wgdo, MHmymcMoiss - Geotrupes stercorarius, Aphodius erraticus, P. subteraneus ,
A. depresu, A. foetens, A. rufus , A. immundus, A. fimetarius, Onthephagus amuntas, O. vacca, O.
fracticornis, Copris  lunaris  ([xambasumBuimm, 1970). 20bbs3m®go0m  slsbodbsgos  dsmo
LoIM3Eg 306M39¢ s dgmeg bs339m9g0bY.

3B0GMBI00  doMOMII© o HoMdmpygbowo ogm Adelognatha s Phanerognatha-ls
2435600l 3H306MMdgEqd0L 053 gool  Lobom, 8og@sbosbgdo - Cilindrinotus  brevicolis,
Cilindrinotus  sp., 3oy bmFmgdo - Carabus maurus, C. adamsi, C. granulates o Ubg., ©o
3353996900 do@wgdo - Selatosomus latus, Athous niger, Agriotes obscure , A. staroki (I'yprenunse,
1983).

935390 gdol  3mdwgdlo  GoMdmaqboeros  Clivina-l, Carabus, Notiophilus  ©s Ubge
Carabidae-l mxoboll §o®BmIoqbawro 335Mgd0m. MOBROM06IBOL ToGHWGdo 30 JOMHOMSPOE
Asilidae-b  mxobol  §om0mdopqbegdom Mol FomImpagboero.

Lo3OMBIRIIOL  MoMmEgbmds Yg3zgms IMbs339mBY  Fo3MMBIMBoOl  LygMom  Mom©YbmdOL
80%-b  smfiggl. gl dmbs3gdgdo  30h3969396,  GMD  Hoerzol  Goombol  dgErmgdols
030LmbEGIgddo  boossgyol  0oMldo  gbgMaool  doMomso 65350  035M0e0s

©@IOO0GHNO 1533900 X533900L  3O3O.

IV2 133856¥306R06 @o0™M60

IV21 605R5306 Gb(M3IR0S XKdIBIAHO dIFSRIIELISOL  RObLOLOSDIdS

Q©OEO  39335B0Mmbol  dms-0gemosbo Bossagdol  33wg3s  BHoMYdmM©s d3gbstgmwo
LoggoMol 99300 mdom asblbgeggdmar 4 bs3390080: 1 - Lodyr®s-bs8036gxmost  (Trifolium,

Agrostis ) sLeM309309, 396MogLdME0s oo FIOOMODBY B30l MboEsd 19003; II - obo-
FM9w03565L (Carex, Festuca varia) sbmE0530d;  3obEsagdmwos  BOHOEM-EILsgzEgomol
9Ju3mBoEool  BHYbosd BIOMOBY (Bzol @mbosb 19000) s II-IV  Bs3zgmgdol  mzol
535bsLosMGdgos  doMbzxbs-BooMdsEsbmgzsbo  SLmEosE0gdo,  Mmdgwos  IEIdIMHYMOL
9H»Isbgmols 3390©0m, ®mEbsg dopms. gb mMo bs3zgmo  FgsMgoom  goblbzegqdmen
M9:700do  0994mxz9d0sb:  gLsdg bs3zgmo  (0Lg3zg Gmammi 1 o 1) Fg0mEmdowos s oM
0dm3g0s, bom IV - 56 s®ob  990mmmdowo @s dqLedsdols Bogdom 0bEIbLoMMms@ 9GOl
3000 56 0dmggds.

I s II 6533990y 05300 x359b60L  s0figfs  BoMgdm©s 2009 Fgaolb, beoeem -1V
65339090%g 3o 2010 §ogwl. 33193900 JOOMII  BHIMIdM©S 2009 ol ogbol-ogarolido
5 bYdBH9dgM-mgd@BHmadg®do. Toboerol dm3mggds bgdmes 20 1Y Low®MIgby FoPBOHOEO
mOIMgd0b. MBOMm  OTs  Bsbgws  bosogdo 396 bgMbgdms,  Mosbsg OO
M5m©gbmd0om 33H3IVIMPS PMMEPO S Fodowmzgsbo bo@gbgdo.

Bosogaol  bgwoom ©sdmdsggdol O™  35bYbom IMZ5exgbadol,  F0sYgEgdol,
Agbol Fogoob, dHgMgdol  ToBgdols s bos@ogol  ds3Mmaxzsmbols  bbgs FoMdmdswygbargdol
XIMNBJOS®© 9639w 393905L5 S IMZESL.  MbgMbgdmms  MomEgbmdMmogzo s Labgmd®mog
39050090b6c0mds  FomBmagbowos gbGowdo 9. B3zgb  dogh s0m3zergme domygmgbmbgddo
F05949wgdo omdm©ygboo 5M0sb L m®o Lobgmdom: 1 6533900Hg ©gA0LEHMOMGdINOs
Dendrobaena shmidti, bmgom II-bg 30 99 Lobgmdol 2s6Ms 500608bs 33gbstgmeo Laggbolsmgol
0535bsllosmgdgero Lobgmdol Dendrobaena octaedra-li g@omgoero gaHgd3Ersmgdo.
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BoBoMgdmmo 33093900l 99ggo® 9dm3gbowos Boswsado dgbmg®mgdo dfhgcmgdol  50-
by 99Bo Lobgmds, MGMmIwgdog 496939369006 8 Mogl s 21 myxsbl, 3gMdme: Diplura,
Dermaptera, Homoptera, Coccina, Hemiptera, Coleoptera (mg.: Dascillidae, Carabidae, Silpidae, Elateridae,
Tenebrionidae, Ptinidae, Chryzomelidae, Bestrichidae, Curculionidae, Cerambycidae, Hymenoptera (s .:
Enthredinidae), Lepidoptera, Diptera, (my.: Syrphidae, Bibionidae, Stratomyidae, Tabanidae, Rhagionidae,
Asilidae, Limonidae, Tipulidae, Empididae, Muscidae). 5309039 93b30000m©s bmFmgools ©o
mOFOM0Dbms F4309gd0 (Dmuasa 1.41., u 1p.1977).

B30bL  GogH  sbodbmer IFgOms  MIMIZEIGLMBS  29b93mm369ds  bgdgdgdmabms  MogL,
05650 LodbMgon  LodoMmZzgmligsb  asblbgeggdom o  MmOBOMBmS  Bodumbmdom®o
390500996c0Mds 3530w gd0m FEOIM0S s FoMdmygboos 10 mysbom, G™Igems Jmeol
LobgmdMogzs@  Muscidae-b mxobos  yzgmoby  dMogwo  Homdmygbowo, 53y  Mboo
500b0dbml, MM dbwows bmFmgdo Fowwgol Ms0mbmsb Igsmgdom oo (Bbmmmnp 8
Lobgmds: Pterostichus chydeus, Pt. lepidus , Pterostichus sp., Calathus melanocepalus, Calathus sp.,
Amara sp., Harpalus latus, H. tardus) sGol  §o6dm@pqbowo. ®om@gbmdmzs w©mdobo®mgdwmen
LobgMBYdTo SELIBOTBsZ0 306 BoOREHME358056900 (18 Lobgmds: Aphodius orratus, A. fossor, A.
punctpennis, A. sordidus, A. rufus, A. alpinus, A. gfigaticus, A. depressus, Heptaulacusus, Geotrupes
stercorarus, G. caucasicus, Caccobius schreberi, Onthophagus bifissicornis, O. fracticornus, O. Vacca,
Onitellus  fulvus, Hoplia pollinosa (xs8dsb0d30¢0, 1966).  IGS35OOEbMZBBO  5M1056
35306026039 gdols s 83@Bs bmIFmadol  MmxsHgdo, oMo Fomsbo MmM-meo Lobgmdoom
6oL fomdmygboo. 0. xsdd5Bodz0o0l dmbs39090000  LEBYBIBHIobOl  Msombdo
a43b3gds Oodes celispolita o Blaps scabrioscula montana (Tenebrionidae). foewzol  ®sombdo o0
LobgmdgdL  E™IoboMgdo IEYMToMgmds 93935m. U BodBHo 9godwgds s0bLBSL  BossyoL
339bm3z960 3m@M0BMEEGHOL  LobbEm, BosEIFOL VMOHOIBMBOMS s 3030 JE0TsE0.

LGHRI6PI0bOL  Ms0MmbBIo go8m3zzwgme I s II Bs33909d%g FoMmdmoygboeo bmFmgdols
xobgdol I3 xzgMHM3bgds 0doL FsB396909w0s, GMI 0bEHIBLOMMO dmgzgds s LadmgzMgdol
©OHZ0M™M3Zd MYMBOMs© 56 Imddgqdl bmFmgdol Eodumbmdome d9dsygbermdsty.

2396LO3MEGOO0m SMLb0TBsZ300 YMMHdYEgdol OO MoMEIbMds bBHxbdobool  Msmbdo,
OmIgog  gOhmegMmo  Lobgmdom Anechura bipunctata-oo sMolL  Fodmyagbowo. olLobo
0sbmdM0350  33H3wYd0s6  gHBol3oMms J3056 FIHPMBGRDBY s  3MBEIBEGHMOMGdMO M0
30006 J39d 9gdeMg 09©qqddo. momgM  dM©gdo oo  MOMEIbmds  10-sb  21-dqg
09yqedl  (sboasb®Es 060300900l  Bosmgwrom).

LGHRI6PIobOL  Fgdmastgbdo  hggh  TogM  IMIYOLEHMOMIOME0s  MmMfYz0wagbosbo
96535¢039bgd0l  (Diplpoda) 8 ULobgmds: Megaphyllum brachyurum, Julus  sp., Chromatoijulus
brachyurus, Chr. Divaricatus, Chr. rossicus, Brachydesmus ferrugineus, Br. karavaevoi, Polydesmus
lucchatus.  9MgMEgdol  bsboo  obobo  a3b3wgd0sh  3GMod@ozmms  g43zgws  dmbszzgmdo,
239BLo3MmGgdom 30  0360L-03woldo. IM35wxRgbgdo  JoMOMIEIE  3Mb(3IbGHMOM©LIdM©BIL
3900l bogo@gdol  J39d.

3960l Fgoo Bsdmgbos I, II o IV 65330009080. obobo dsbmdMozs® 23Hb3wgd0s6 0gbols -
5330bG™do. BHgbol  Fogdl, obgzg OMaMmOE IMo35¢xgbgdl  33MmNMEmd©om  J3gool  J399.
03b60ldo obobo doGmomss 605l bgs 3mMOBMEEHT0 A3b3zgd0sb. 0gwrolol  ™mgzggdo
A9bob  Fogdo 33b30dMPbI6 MBROM OIS IMYgddo - 10-20L0-0b  Lo®IGbHg. LEGHIBBFI0bwOL
Msombdo @gbolb  Fogdo FoMdmpqbowo s60sb: Armadillidium, Parcelisticus (o Trachelipus-ob
3356900L Fo®dmToygbargdom.
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LGHIRI6PIobOL  MsombIo To3Bmxzsmbol  3m33wgdbdo IFgHgd0 Tgoagbgb Lobgmdoms
LogOOM  MomEgbmdol 794, 95306 GmEs IMe35¢RIHJOIOL  MOMmEIbmMds  dgoagbl  18.7%,
A9gbol  F0900L-4.8% s Fooygengdo dbmermo 3.2%-095.

IV22 39%M3B5I60L  J0@0MSRN XdIBId0L ®OGHM36(MdS RS d0(MISLO

05360HMmRmbols doMmMOO  XAYBJOOL Mogbmgbmdols s domdsbiol dgbfogarols
9909390 domfigmwo dmbs3gdgdo dglodsdolo Homdmygbowos d9-9 s 89-10 3bGoEgddo.
305g4ggdol  GHoEbmgbmds 3oMgge 653390080 35G0MPds  10-s6 26  9abgd3wscdw/ 9%,
bown 30mBsls 6.6-06 9.9 /8% 9gmey 6533900 Fqbsdsdols 5-7 gab/d* s 1.8-3.0 ¢/d%.
5J95b  2odmB0bstrg 593560 BsbL, GMI Tgmeg bBs3zgmo  MoEbmzbmdoms @y Bdomdsloom
06003bgarmgboo  RodmMbgds  306gzgee  Bs3zgoml, sd3g obog by s©0obodbml, ®Mmd gL
000 MdsMgmds 99650mPmbs 33¢093900L F0dE0BIMgMdOL Jmgwro 3gHom@ol  gobdsgermdsdo.

LGHBo6Hdobol Mmsombol Lsgwgwe 653390098Bg 9530 MBsbols
d0M00SEO XFIBIOOL MomEgbmds (gab/d?)

gbGowo 9
39bMBSI6OL 6533300050
X09B350 I I I v

Lumbricidae | 26.0 7.0 - -
Myriapoda 10.0 6.0 7.0 3.0

Onil coidea 157.0 18.0 -1 8.0
Inbs ecta 20.5 24.7 104.0 | 51.6
boyeo 213,5 55.7 111.0 | 62.6

30639 Logge 653390030 GHgbob  Fogdo Tgoagbgb 50 6533900Bg IxzodloGMIdMwO
bgHbgdEmgdol LSgOOM  MomEgbmdol  735%, bmem  IPgdgdo,  Fosygergdo o
965350039bgd0  dgbsdsdolo - 96, 122 o 4.7%. 9gmbg 653390 - Y439mebg  oModo
500mBbs Bossaol  Mbgdbgdmmms  sbobargdol  dobg3000  F0oggegdol  Grom@gbmds
0omgdolb  mmbxg  b53wwgd0s, 30639 6533906 Fgetgdom, bmm  GHgbol  Fogdob
MoEbmgbmds  Mzoxgm  RsdmEPgds. mwdEs, 9939 b 900b0dbmb, ®Mmd MmMozg b653390BY
Agbolb  Fogdol  Mom@gbmds FIOEMIOMO  godmlabgom ©mIoboMgdl, bmwm  Fosygargdol
fowo 3MsdBHozmwe© ghmboghos.

939es bo3zgmdo 9(g6mgdol  doMoomoo sl 3s3dmymowo smdmbbos 0-10 B3  Low®dol
5396580. 259mbs3eoll  HomBmoagbl  dmeom IV Bs3zgmo, Lowsg dgmeg, 10-20 LA Low®dol
a6y x36Om 0FoOhmE  950dmhbEs LB gdMmo 30Mg bBgws ggbs. Bggbo sbBMHom, gu
9m3egbs 890dwgds s0blbsl LadmzgMol gaMgloom (83gbs@gmmo Loggbol  Bs3gsboms o
5J90056 250m30bstrg, bosogmMo Loxgs®ol  dgdFommggdom) (Ke Xin, et al., 2005).

LGHIR6HI0BOL GS0MbTo y4z9wsBg IMZ5¢MOEBMZB60 sIMPBPDE FoOBOEHMEzsd0560
bm3mgdol sGwgdo - 875 9a®/dZ. dovgbgsgs 0dols, GMI  500b0dBIdM©s  YMHdYEGdOL
00l ©5 ©OEO M5mEYBMds, om0 BHOEbMgbmds BEHOSE VWO >©IMBBEs - 0.1 93%/d%,
bowm 30mdsls, dbmmmo 0.0073/8%L  995096s. 4md9E9dol  HoEgbmgbmds 303 s®fgzs
03b0L-03¢oldo.

mmbogg asdm3zmgme 6533900bg 9530MmBsMbol  doMHomO©o  XaBgdol  MoEbmzbmdol
360m396¢ Mo JgxsLgds 65B39bgd0s 89-9 L@omby.
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LBGHBobHIobol  Msomboll  Lygger bo3zgmgdy ds3Mmysmbols
3060050 X3IBIO0L  domBsLs (3/8?)

gb®oeo 10
3JbMBSIGOL 500M35LS
RM3N656B0) XdIJBIdO) (6/82)
Lumbricidae 13.54
Myriapoda 1.42
Oniscoidea 0.008
Insecta 53

dgmMg  bo3zgmdo oo 360dzbgmds  gboFgdsm  BfgMgdL (d06H05s©  dBrsEs
bm3mgdo @ mOROM0bms wsdzqd0) (L. 9) 0gbsdg 6533980  MToboMmgdab  dFgemgdo
(93,7%), B0 VLMEMEBHMOHO MomEIbmds of bmoxg® dgBos 30009 I Bszzgmdo - Fosygargdo
5 Bgbol  Fogdo o Loghom@ s 500b0dbgdmes. dFgMgdol  dogjlodsgrmmo Gom@gbmds IV
6533900 ggmboamMos bmFmgdol  botrxbg s500bodbs (82.4%).

UB9RB6FdobOl  Goombdo gsdm3zwgmemo Lobgmdgdol  Mmogbmabmds s domdsls

gbcoo 11
®0Gb(M36MdS 30M3dLO

LOLIMBS 06252 232
Megaphyllum brachygrum 0.9 234
Brachydesmus ferrugineus 03 37
Julus sp. 0.5 39.65
Parcilistcus sp. 0.08 8.6
Trachelipus sp. 0.1 6.5
Armadillidium sp. 0.06 1.65
Anechura bipunctata 0.1 6.8

9939 Mbs  9oboTbml, ®mI IMogzowxgbgdo - Megaphyllum brachyurum Bg396 dogh
B9©05H9BO0m ©OEO M5m©bmdom 653m360s X3MOL  MEgmEIbowbg (0.13 93%/d%, 5 oo
domBsls Fgop9bs 8.1 ¢/8%). LEYRBHAbEOL s0mbBo EO3M3MYBOEIE MA0E0MGdWEE
- M. brachyurum, Julus sp. s Brachydesmus ferrugineus, ®m3dgwms Gogbmgbmds s domdsts dg-11
3b®odos  fomdmygboo.  IHsz0zzgbgdol Loghom  Hogbmgbmds  bEgx3s6Hdobools
50mbol  B0ssagdol  353OMBeMbol  LogPmm MomEgbmdol  4.8%, bmwm domdsly 3o 2.7%
395009960.

A960L 309306 yzgemebg IMogzoeMoiEbmgsbo 0ygbgb - Trachelipus sp. - 0.1 ga®./d2, dsmo
dAsLy Jgopgbs 6.5 /8% yzgmsby d3oMgmogbmgsbo smdmBbos Armadillidium sp. - 0.06
930./02. Bgbol  F0gdo 439wy M350 MoiEbMm3zs660 0y3696 30639e 65339009, Losi olbobo
939wy  dglfogoo 65339mgd0L  3530mxsbol  Loghom Mosm©gbmdol  35.5% dgoyqbl
Lme. 9).

I o II 65339009380 ULbgoobbgs gl  bossgol  mbgdbgdwrmgdol  Mogbmgbmdol
3030 ULbgs @olbgs 03990%g 0m@ol s doMomsEs© 5boLsbmgmgds odygzsbo Lobgmdgdol
OEbmgbmdol  sx3gmdgoom. I s IV 653390090%Bg Hobmgbmdol 3030 03bolbg dmol - IV
65339009 0530535760l HoEbmzbmds bogergd LEBOWMEMOs. Mog Laglgdom 3sbmbbmdoghos,
59653 doabmgebo Logo6mOL L0g35856539 249653060Md7dL 50 6930mb6do
993 9M3060Mm09d0LsI0 (3bMm3zgEms 9@ TMABMIGEMBSL.

05360M9oxmbol  sM0do Fg8sagbermds @S IBdIED MoEbmgbmds Fgodwgds  soblbsl
3m3mb0b  3HoBMbEBHOL  Mbgo ggboms s BosIol  PMMPObMBOm.
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IV23 33bMBSI6OL  S@OMBOZIKR0O LB IISIHS

139896Hd0bEOl Msombdo dgdstyg gsdm3zzumame B533900gdbg 53MMBsmbol 3MmI3egdugddo
LO3OMGBIRJIOL GOMNYIIOO M3MSEJLMds T9)obodbgdME.: F05949ergdo, IMO35¢RGHI-O3WMIM©IO0
S Ggbol  Fogdo 83gbsdgmeo Bs®RBIdOL  sgEBHOoMMO T gdo 96056, 98m3zEgME
9300600 Lod3OHMBogdoLIMZ0L 153390l Ho®Tmoaabl dgbsdgms Bqliggdol ba@Bgbgdo (Tingey,
et al., 2000), bmm ©03m3m©gd0 ©s GHgbol F0g00 535Bsmsb ghma d39bs®mol bgs Bofoargdol
Bo®BgbgdLsE IMobToMmgb odBHoMms. FgMgdol  o@Egdl dm®moLyE 33b3wId0SE LadMHmeBsagdo.
3060390  ©0oado by  900b60dbML  MOROHDOBMs  wotgzqdo:  Tipulidae, Bibionidae o
3B0ORoEGHM35d0sbo  bmFmgdol  wsM3900. GoGHMGBIRJdoL  3m33wgdldo  ImEgdMe  Ggambdo
olg3g OmymeE fomzol  Gsombldo Homdmoygbowos 3bzoMmaMdgms, Tog@obs ©s Bmyogdmo
bbgs Lobgmdol  B3ogwybs bm3mgdoom - Athous circassicus, Ath. Crcumidactus, Agriotos sputator o
Lbgo obgmo mxsbgdom Hmam®ogss Chrisomelidae, Cerambycidae, Bostrichidae s .0.

95390930l IR AMBIOS doMMos© Mmooy dBwswgdoo: Pterostichus chydeus,
Pt. lepdus, Calathus melanocephalus, Amara sp., Harpalus latus o 309,39 MmOBOD0bDS
cmxobgdoo: Syrphidae, Asilidae, Rhagionidae, Empididae oo Ubgo.

953900 FoMImgboo 09y3b696 Lo3dom I30Mg Mom@gbmdoom LadsMmzgumdo yzgwsdy
0939 3930 39gdvyeno Hygromiidae-l cxsbol fomdmdsgqbgero Xerocrassa derbentina-ly lsboo.

AOMRBOIMNWO  XAMRBJOoL  3OMEI0GMWwo  MbsxgsMmEMds  Mobmgbmdol dobggzom
fommoygboos Ly®. 10.

Lo3OIMBIZJOOL  MoMEIbMBds  yzgs bo3zgmdo 8909l osbermgdom  50%-L b
dogao  3530mxsmbol bsbgzsml. BoEMBeaqgdol MomEbmds - 423%, bmwm 9FEgdwgdoLs
by 7.5%. gl 9mbsgdgoo 230P39600L, MmI LEgxrsbHdobool  Ggaombdo, olggg Gmams
fowwzolb ®s0mbdo 9bgtool  doGomoo 653500 605s3d0  F0BoMMYos  EIBHOOGEHWEO

3390000 %5330L 493W0m.
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M530 V. 605R5306  LS3MHMBSBIGOL 3333000 SIBH03(MBOL  3SB3I6IBRIB0)
3oROWFMNS60  IRIRMISOL  A3MILOLSIFISA0

1533093 00m3E76MBYddo bosspaol  FgBmgEInmbo  Ho®Impagbowo ogm yzgwms GHodob
3300000 1393050l fomdmdsygbgeroom. 930bo@900l dpamdsMgmdol
053bmLE030LsmMz0L  Fgodegds  958myYgbadmero ogml  LadMmMmaeagdols @s  IFGO(390wgdol
“oEbm3zbmdol 39535600s. ©5H0sbydMEo Q5 ©5deoEo 00m396mBgdoLbmzoL
0535b5L05MGOG0s FBOEId OOl LoIMOZg. Bo3egd OB0sbYdIM 93mbOLEHITGdT0 500b0Tdbgds
WsM3900L  MoEbmgbmdol 33390000 T5BHos, 8580b GMmEs BoGHMRBIRJOOL  WIMOZEglmds
65000300@ 396G 4MABMBL  ®ogl 6530 gdsdoE domEgbmHgddo s 60sIRgdTo, Loas
396250 ML 296301509390 1533900 BB, MOl TILEIMYGOJ0s ToO MHOELMZbMD(.

9396950990 Bsdbgbgdol bOHboLs s obgMmogoBogol 3HmEgligddo Bossaol LodMMzsygdOL
MoEbmgbmwo dmbsfogmdols  dgg3eligds 953v9dbgds Fomo 33900000 5dBH03MBd0L  2obloBEZMLL -
0500 LOEEIWSToLM MoE3OoMbol  Mom©IbmdsHg s 1933900l  Fgm30LogdsDg. FHBMZ9Egdol JogH
93965090 Bs®hgbgdol dmbdsdgdol LobHGMmsgg 2393w0bgds, ©ILEHOMIEoMEw 3GMEgLYddo
Bo®m@o mMHs6vwo bsgMmmgdols dsbol dsbsliosmgdgero.

939690990 Asbogrols dgdobozm®o ©odm3dsagds (Rybalov, 2003) omogobmogs@ sBgoMgol
903600MmmOM560Ddg00L  JogH Foo ITL, MoE IMZ5WXR IO HBOEOL ol HgEI30OL  ©s
M@ bgedolsfzgomdl bool LadmmEHMmMmEo mMsboBIgdolsmzol. TM0YS, MBS 003U,
O™ LBISOMEGOMBMEO 33000000 5dBH03Mds sbgbl  83gbodgmmo bsePBgbadol  FozmMmdosE M
590l BEG0IMEoMYO.

59 ms3d0 dmyzsbowos h39b dogH dgbfiogarowo Lrgds3m@Mo 8gEmgdol  LedMmMBOE MO
3M33gdlol oMo BOMMZOL - IM35xgbadoL, GHgbol Fogdols s YyMMdgwgdol 3399000

dmmbm3zbowgdgdol 33930l 89093900. 3393900 JOMOMIWIP BHIMPIOMPS  SVDMMIE MO0
3060Md9000 0¢0slL Labgwdfionm bogzgdlodgEol Bmmewmyool 0bLlEGHOEEGHOL dsBsby.

9939 230605 30L5MYFIWM FgdNb393000 S FSEEMDS A9I3MHBIM™  BLEHOEEHOL Y39w0s
0565030 Tgeol,  OGMIGEms  Mobsymdol  qoMqdg  dgdwwgdgwo  0gbgdmes o3  BodGmdol

FqbOengds.

51 M@EVIZ0RBIbOS60 IMS39RBIbIs() — DIPLOPODA

5.1.1 Catamicrophyllum caucasicum (Verhoeff, 1900)

339000 5gdBHogmdoL  3o053gBHEMIdoL  AoBLIBOZMOLMZOL (300900 BHOMPIOMEs MBOMLO
abd3oL  3bmggergdbyg 10 xgso 4sbagmOgdom, Tsmo 33905 bYdMEs Gguggdol  d3360
Bo®bgbgdoms s dofioll Bgs30mBY sOLYdMEo  I39bsdgMwo  bogsGom. Loggwr LgMosdo
3bM39wms  goibsgo  sby  FghHygmds s 19-sb 79 8y-0y.  doegdmmo 8593900
fomImoygboeos 39-13 gbMogrdo.
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33000000 53Bogmdol  3sh39bgdamgdo
L333900 - MEboOl Mool  boys®o)

gbo®oo 13
BGbM3IKMS LS
3MABOGOIGS IS0
BOJVSR(M)

sl asbs C/W A/W
b 3@ ¢ 39& AC 9@ A
GOGERO o0 da/9a% : % B da

W dy W 3 % %
42.5 17.1 59 | 39.02 79.9 309 |52

C. caucasicum-ob  9gdmbgg3sdo 500b0dbgdMms I396sMgMo  bo@Bgbgdol  Fmbdsmgdol
LoBJodol  95B39690egdol 06030 Ho 4oblbgsggds. Loghomm xsddo C. caucasicum-ob
15339006 AmbTo®gdol  3Mm9R0E0gbGo TgMygmdl  13-sb 66%-0009, 9939 Ibs 5©00bodbmL
6™ gb 3sbg96909wo I30MmIdIMEs bbgmeol  dsbol  BOHELmsb ghmow (Lvmé. 11).

9396950990 6sMhgbgdol  Tgom3z0Lgdomdol  3Mmgx03096G0  Yzgws  obozowol
39000b393500 350056 Bo@o0s, M3 OTobsLOsMYdYE0s FaMm3IEgdwo 5dBH0g3mdol  LyBmbol
0Jmbg  syowlsdymuqgedo  dmbsberg  LodMMBoggdoLsm3zol.  wRMm  dmdgdem  Dmdol
3b™M39wgdolmzol gl Bsh3z9bgdgo MBOM Fomoeos. 8. 06030©gddo, MHMIgEwms FIMSWO
dobs  7-10 9-05, 15339006 Tgm30LgdsEMdS FosbErmgzqdom 80% 89oaqbl, bmeom 25-30 dy
dsbol  Jmbg 3bm3zgwgddo gl dsh39bgdgo 64%-0s.

000g0Mmo 99009900  360d3bgermgbo  goblbgeggds oMy  39335BoMbOL 33
Dmbsdo  (goMsdsbol  bgaobo)  JmdobsMg 98539  Lobgmdol  33900m0  5JBH03mdOL
05639690 5d0L506 (Ctpuranosa, Jlorunosa,1984).

09-12 bLYYOOIMDY Bob3zx6gd0s 53 FMOZoERIBIL 0IbGHMMO TsLol dJmbg Mo 3m3MEsgool
3390000 5JBH03mdoL  Foh39bgdegdol  FgsMgds. Poarzol  Msombol LJgudfoxmg Ebmzgwgdol
A9630bsgom®o oo L 42-50  Ty-L 395009bL, 35006 BmEs  YoMsdsbols D960l
339300l 89dmbgggzsdo domo dobs 140 L swfg3L. C. caucasicum -0l 53 3M3YEs3EO0L
33900L  doerosbo  Gogombo @y Ls33gd0L d9m30L905@Mds  MRGM OIS,  bmerm
obO3MOMO30 (3390 Mds  ¢dbodgbgrm.  Lo3zzgdo  dgm3zoLgdsmdol b390HOMO
3M98303095GH0 96 5FoMdd©s 12.5% (Crpuranosa, JlornHosa,1984).

00 MO0 3m39s3ool 3390000 sd@Bogmdol  0sh39bgdegdl  dmEol  sOLYdo Lbgsmds
390d@gds  s0blboL  go®modsbols @o  Poawzs-dsbolol  Bgasbolmgzol  @sdsbsbosmgdgwro
3W035GMMmO  30OHMBIBOm. 3903Mm©, YJoMsdabol bgysbbyg Lsdmswm dobodsem@mo Gga3gMsdwy®o
4°-%g 9gBHo 90obodbgds 03b0LoIb 9a30LGHML  Bsmzwom, bmeom Fogzolb  Msombdo  od
©OML  3H939MeGEs 14°-25° 5093l o s3oLmsbogg 99bsePbgdmos 359600l BHB0BMds
(83%). 906050, fo3o-Tobolols Mso0mbols LB 3me Bmbsdo O3 M3MEYdOL 339000
5dBHogmdol  3gMomEdo  359MHoL  BHgI3gMOGHMS  MBOM  Toow0s, o3 3dbs3oMHMdIOL
96963930390 330l 9000 FosEr EMbgl s BOHPOL 39MHoMEOL bsbaMmdE0gzMmdL.

B306L  3gddo MdgBglb  T9dmbggzsdo s0obodbgdms  C. caucasicum-ol  0bO30©qBOL
dsbols 053905  Lsdmperme  0.17dg-000  (93B/©0g0sdgdo).  dgomzobgdmeo  BogmogHgdol
3M6396GEH0Mgd0L  9539dGHOMO0L  3mgxn03096G0L  Loog (K%) ogm dosgBgo ©odswro -
3.3%. 9du3gM0dgbEe LgMosdo Ebmzgwms MIMOgEgbmds ogm Ldqbdfoxmg ©s dosmo Lbgmarol
dsbols bOs bgdm s LaOYHgM3Mm  bogzmogMgdgdol Q3039000 bobxbg, 6o
3304090905 bobaMmIE030 ©0335HBOL  B7oE0BGOOLIMZOL.
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V.12 Megaphyllum brachyurum

9M035¢rxzgbs  Megaphyllum brachyurum-ol 3399000  5d@0gmds  250Mm33wge0s 30935600
39335bombols domosbo 36MHMmBowob bbgoalbgs Lodsmgby 9B qdmen Lod
0Q0lsdymagerdo: Gygol  LodEYgwdo (Mdoobol  Josdmgdol  GgMsbvyero  BHYggdo),
13536 (LEGIBIBHIobEOL G0Mmbo) @O W3NG (X3IMOL MOJWEGHIHOO) IVSWBSEIbMZSO
0009w mMqdbYg. BoGIMHIIMOo (309008  Fggagdo Homdmagbows dg-14 sbGowdo.
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BOTIOR(M 3L C
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3bomo % o % % %| o
[CRICRI FWrogmo o o of 9%
0dognobol
do@sdmygodo
22° 28.0 9.9 28.1 | 307.3 4.6 291.5 | 26.7
1. 0g39bogn. X980
2. bOELA. xR0 22° 171.7 57.9 47.1 | 83.1 86.0 72.3 40.4
b gBeb d0bws 22° 26.02 10.04 38 [388 758 [2899 |29
xg®0b 22° 66.4 31.9 396 | 123 60.3 7.7 2.5
@9 @ gbogro 10° 69.7 33.4 22 |65 69.8 4.9 1.5

1. ©300olol  30Esdmgdol  FosOHOMBMMNEWM3Zs60 BHYgadol dm3wwsaos (700 9.%..)

0d0olol  dosdmgddo  dm3m3ggdme»  Megaphyllum  brachyurum-ob  3m3wamsgools
o600 3o9bwqdol  godmlingd3gdo  odm3094gbgm  o8mbBsdNEmGdOMEo Hbowol  Gmowrgdol
BsMbgb9d0. 59 3M3MWoE0sd0 A5dM3Ys300 MG mbomo 35@gamMos: 00939bowmeo - 3mEbowo
dsboon 28 Ty s BAEIL HMwo obwogzogdo - 1717 3y. 99wgagdo Homdmygbogos dg-14
3b®oedo. Megaphyllum brachyurum-ob o0wg9609Ho 06030©Yd0LIMZOL  ©sdsbILSMYdgEO
0©0dmBbs Fmmermgsbo BaMBgbgdol  ImbTscmgdol  dorosh oo Lobdsey.

©OIMsdol 256353 mdsdo 013960 MHo  Zm®mIdo  dmobIotmbgb bsMBabadol  olgm
Mom@gbMdsl, MHMIgo Lodxgd 90gds@gds Tomo Lbgmeol daMsgo obol, beeom Megaphyllum
brachyurum-ob  bMHEsbOW  0bogzogddo  Msgombol Loog  bbgs  Lobgmdol
03 M3MEJO0L HBOEILOME BMOIGOMID FgsMGd0m Ls3Tsm© Towowo s0dmbbos (b96M.13).
08 gm®3dgddo, GMIGEMS J93MEJWgds  FJIMOGBIMRGdS  BYolb  WIbTsxGom, 500b0dbgds
ool 9OMGMEDBg Bogzgool  ImbTomadol  35bmbbmdogMo 8gdzoMmgds. 3sdmbsozeoll dgoa9bl
Megaphyllum brachyurum-o, o6 53 ULobgmdol  bOHEsbtwmwo obpogowgdol K% Lowowg
0FoMdqdL  Cylindroiulus  ruber-oll yggges®g 3s@oMs dsbol (16 dg) 9Jmbg obogowol
9bsEmyom® Lboowgl. Megaphyllum brachyurum - ol Ls3ggool 9mbdsmgdol ob@ablogmds vs
sbool  bowbs®mgddo dmdobs®g Dangaroiulus valiachmedov-ol dlgoglos, 60 dy ULbgwerol
dsbol dJmbg 0bogoqdol k% momddol  133% swfg3lb  (Crpuranosa, 1980).

1533900l FMbToMgdol Fomoero LoLHMsRg s BMES dgodwgds obgzobowrmm, Gmames
29090mb  sMobglbsyg®gae  306Mmdgddo  (Pogbuaol  LoddMswoo  Asdmf3gIo  335¢39d0,
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390030 905Lbmob  933930s. 98 Lobgmdol  IM935xgbgdMIb  BoGoMgdIMwo  FmIwg3500560
(309006 EMMLy3 30  ©ogodloMs Lbgmwol  dsbol  ToGgds E®aMsdgdo Lsdmswme 34 Jdy-
0m, 053 ©O3M3MmEYdoLl  BOHEOL oo Ggddby dmfdmdL. gl bdoGo 500bodbgds od
3mM3dgddo, OMIGEmS3 bsby®mdwwogzgo ©0s3smbs @S 9BHoWmo  3bmzgwdmgdggdolsmgol
bobdmzwg 3g9Momo  sbslosmgdo (Toyota et al., 2006). Bgzgb Fgdombggzsdo 3o  mdogrolol
00059mgddo  dmdobsMg (3bM39gdd0, ©O03EWM3MEIddo  sM0bodbgds bogbmwdo  3sgGHob
Fo0oo (39839Mo@Mmobs s LoddMmsEol  39MH0M©I0 EO03WMm3mEYdds dghyz0dHIl  BMHES ©s
33000

1533900l FbToMgdol  LoLFMOGOLS s GogdBHowemo Mogombols  FgsMgdsd, WBRMM EOEO
ool 3Jmbg 06030gdT0 OAZ5bsbs  33gd0MO  9BHOZ3MdOL  FoB3969dEGBOL  @OJ3g0mgds
L6, 14).

2. bEGHYRIbFIObOL  Boombol  LwdsE3MMo Mool  3m3wsizos (1 700 9.9..)

B3O Bmbsdo  dobssMo  BOHEILOIMO  IMZ5TBgbgdOL Lbbgmenol RN
39BOWIBOM  BOE0S s Fgiygmdl  20-363y-0b  BoMwgddo. fywolb  F9o(3390™dsd doo
mO2560Hdd0  Lodmowm dgoabs 40.5%. ULs3zgdol  dmbds®mgdol  3mgxzoEogbdo dbmermeo
38.8%-05, Go3 9600360wm3zbo @odocros BHYol  LodEygedo dmdobsMm 3M3MEwo3Eosl msb
d9o6gdom. 1533900l b39Momo  Fgmz0Lgdol  3mgR0E0gbdHo  20%-bg  dgBHos, M3
535bslosmMgdgos  3gLoTo)MH  306HMdGdd0  FmdObsMg  Bosoaol  LadMMGBOEWEo
3M33gdlolsmgzgol. o 03390005 3obads  3bMzaEgdol  Ls3zgzgool  dgmzolgdsmdol
29DMEOL  boxBy  BoJBHOMO  MIE0MbMD  53GOE0s, M3 BabILOIMYOJE0s  LOTdML
©IBOGOGHOL 306390do  dmd0bseg  BMOTGOOLOMZ0L.  BodBHOWOO  Bro3mbol LoowY
dgtygmdl  2.1-3.6 3y/ga%/wgwsdgdo.

15339006 IMbToGOOL  3mgxn0i30gbEHOL (ki) 8600369g@mds yz9wsBg 93069 ©S ©OEO
dsbolb  dgmbg 0b030gddo T6083bgEM3zbos  AobLL3s3Ydy. Tog.: 215 Ty Em@Eboero  dsbiol
0Jmbg bmgzgggddo ovy dgopabs 47.6%, 36 dy dsbol  dJmby obogogddo gl Loowy
MEBHMEOYOMES 22.1% (Lyd. 15).

3oL 3090bsMgmdol 3963z mdsdo  50b0dbgdMm©s  (sbmzggms dsbol  dbodzbgwrm
05%g0s5, G553 0dob  dshz9bgdge0s, MHMI Jmgwo SodoEroMmgdMEo 15533900  oBMm0Ygbgdms

39@90MMMH0O 3OM3ELYOOL  ILH3TIYMBOWGIWS.
3. x3600L  MOgwEHIbool  sE3MOHo Bmbol  d3m3mEsgos (2 395 3.%.0.)

bogoger  Lg®osdo  godmygbgdmewo  odbs  Megaphyllum brachyurum-ol 335309,
MHmdgoms bbgmeool 8oLy 50-oob 909y-L  Fgogbs. fywol  T9gdi339wemds dood bgmendo
Lydmoem©  d9oagbs  47%. 53 3m3msgosdo  v0obodbgdms  860d3bgermgzsbo
06030WsErmmo  MYygzgdo; 85y 0b030wgddo, MMIgems  Ubgoeool  dobs  32-34 3L
995009955 15339006 FmbAoMgdol  3Mm9n0309bE0 8950y9bEs 5-sb 28,6%-L. sboswrmyomEo
bbgomds 5©00bodbs 15339006  JgmzoLgdol  3m9x30gbGd0, Mmdgeoa 8 0bogowgddo 9.2%-
56 24.5% 8950099600.

X360L MIGIbowol  60s5sygddo  Imdobsmg  IMez5¢igbgdo,  LEgEBsbHdobool
339953058 FgsMgdom 2sdmoMmBY3056 WRGM oo BMIGBoo (LsdMswme 66 Ty). oo
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5Q0LsdYyma3gerols 335300  30dsGMo  30MHMdGPPOm, 39MIME SO  B9I3gMeEWOHO.
15339006 BMbgyEgdol  Vgbgergds dommdo  3mA3gbLoGmgds 1s33900L  domseo  Tgmzoligdols
bobxbg, 0lg3g Gmymez LEIBBHIobOL  3m3Mwsgosdo (. 16). ondzs 9939 “9b6s
500bodbml, ®MI  BodBHomMo  Gogombol LoEOEY  FobYOMOTYOMEo  Lbgmeols dsbob
9Omgmbg o0 dgdmbggzsdo Modgbswdg 653wgdo oym (gb6. 14).

X300 »ge@gbowols 3W0dsGMEm0  306Mm0J00  250m0MBY3s  2oBLsIMmMYdMo
133o3M0m. BdEIbMZBo JMOPIIOL  FMOObsMgbo bogbmwol  3ghommdos 3o 96036
LoMdML  Bo3EgdMBLL, SFoEMI LEYBIBEHIobOL  dm3mws3ool  33900mM0 9gGH03MdIOL  MBG®
05050 35639690¢qd0 8g0degds s0blbsll 500 3065MMBOL 50Ol MBG® bgeboy®gwo
3wodsd o 3060Hmddom. 03039 Fobgbom  Fgodwrgds  soblbol 59539  Labgmdol
9653500396900l Bgol  3M3Mwo30sdo domgdmeo dsBz9bgdwgdo. olobo, GmameE w339 oym
50b0dbmwo 30bsOMdI6 Mdoo 3w0dsEHol 30MmMmdgddo s 1339008 IMbTsMgdol  Lohdsdg
5 39JBH0OO O530mboEg FowsErdm0sbo 3Mm3MwsEgdmsb Fgatgdom MsdgbxgMdg domoos
L. 17). bYBSEI3E FEIEMGODY ABIBLWMWOL s BIFHNYOL 496z MBS0 B HHMZ6
3m6O9ddo s b0osoaol  Bgsdo@By boMbMbgds Logdom  MomEgbmdol  Bgbo. odgsb
24500m00bsMg,  359M0L  BHYB0sbMds  MIMem@ 6050l Bgbol  Losbermgqgl,  LogsMdznd
momgdol  100% MGHmegds. sbg M LadOHMBIAJOoL  33gd0m0o 9dGH0zmdol  Igibrmagw
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LSOGYWoLb  HBYIM® OIWM3MEIBOL 1533900 Go30mbol  g83oMmgds 15339008  TmbTsmgdols
Lbobhdo®ol dq8306MgdolL botxby.

X360L M@ gbowol 33530500 300  Bogodotgm  Lbgoobbgs
G9939M0BH OO Hgg0dolb  306MmddTo, 39MdME  F935IMIM  EOZMIMPIJOOL  33900M0
5dBHogmds 22°C s 10°C-ob 3060md90d0 (3b6. 14) ™mMogzg 99dmbzgzsdo 3EIdo  ©s3599bgom
ghmbsomo  dsbol dJmbg  3bm 39wgdbgy. 10°C  3Hgd3gmo@eol 3060Hmdg0d0 15339090l
dmbdomgdol  LoBJoMg mOxgH 653wgdo oym. 59 F9gads ©@osaLEHMMs bB39b doge Bgdmom
dmyzsbowo  dmbsi390900  0Tol  Tglobgd  OHMI  BSO  BHYIZIMGMS  5xgMbIdL  1s339d0L
9mbgangdsls, Mo 0930l dbGMOZ 450Mmf3gMwos 9bBodmMo Mgodiogdol  Fgbgugdoom. sd39 mMbs
500bodbml, MMI WRMOM  EBIWO  GJd3ghodeol  30MHMdgddo  I30MEIds  9BIMAIEHOIIWO
33@0Lsm30L  LyFoMH™M  BsbIPXIBOE @S SLgMo  BHYI3GMGHMMMEo Mggodol  30HMdYOTo
3bM3MOLMD 53 BHOMPOME  3bM3gwgddo  s©obodbgds  LotgBghzm  Fgbogmgdol
3039006 0bGHgblogozotgds.

0m3eg bsdrosbo (30900l O™L  10° C GH9d3geo@dndol  3oMmdgddo M. brachyurum-ol
3M3909(30500 50060dbs Lbgramol dobol do@gds Egwsdgdo 0.41 d-om. x30M0L Mwge@EHgbow by
5OEmMY) 0y 09305M5© 50O 5J3L  GHgd3gMoEIOHOL  bobdmzwg 9339006 356MHEBLL, Mo 0f393L
3390900 53@03mdols 35B39b90¢gdol 360036gem3zsb Mygzsl s gl 339¢gdsEMBdS Mogol TbGO]
abOb3oL 3MEMBL BogmgMgdsms 33¢0l 3MMm(39LgdBY.

©0EO0s Bbgomds M. brachyurum-ob ool  3germgdols s GYosbo Lod@Eywolb  (093.
X3)  3039ws309ddo 33900000  5JBH03mdOL  Fobggbgdergddo. o3 dgdmbggzsdo  momddol
9ohmbsoMo Lbgmeol  dsbol  dJmbg gbmggrgddo GHgol  3m3Mesgool  FoMdmdsygbargdo
SORIG @O 5dBHomee 0339990056, 30069  bGHIBLEHIobol  3m3Mwsiool
§om0mdopabgero  ©odwmdmgdo  (gbM. 14). gl 3oMH3zgaglo  soblbgds o0dom, M™I

0193960mM0 xamxzolb  Homdmdsaqbiwo obpogzowgdo  dgmzobgdmo 9bgeool ol
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LYBMboL  2obdogErMdsdo MdEIboTIX IO 509b0dBYdsm 3960l 33s. 39bol  (33¢ol  Fob o
3900093 30 (bm39wgdo 2-3 ol gsbdsgermdsdo §y39d9b 33905L, bmerm 3960L 330l T
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oyob 93 39MomEdo olobo sbgbgh 9M339MWo  HOoMmEIbMdOL  MgHgM39d0L  Fgddbsls
3390000 53@03mdoL 90amdo  39M0MmEOoLsmzoL. Bo3egdo 9dEHoMmMdom gsdmomBgz056 BHyol
33300l FoMOmdoygbgeo  ©odm3mgdo,  dogoroms,  Pachijulus  foetidissimus,
OMIgGEm3 333009300 93MmgmM3g  BHEHOOL  gmmemgsbo  bsMBgbgdom  Fsmo  Lszzgdol
39m30L905MdOL  3mgB0E0gbGH0 dbmermo 394% 09sagbws, bmem Bs3zzgdol  dmbdo®gdol
3M995303095¢0 30 20.7%.

V.13 Julus sp.

90 Lobgmdol 3Meg35¢xnqbgdo dga®mmzowo oym LEHIRbHdobol  Msombdo bsgs@o d39d0L

3390, Losg 0o doMomo 1533908  dgoagbl  d3900L J390 ogMmgowo  d3gbsMgmeo
©)OHOHO.

33193900  dOMOMIIP®  HOMEIOMES  BOILOME  3bmggmgdbg, Mmdgems  Lbgmerols
0obd 52-oob 108 3-89 TgMygmds, bemeom mMysboBddo fywol 99diggarmds 40.5% 8gopagbs.
(30900l 990093900 FoMdmpqbowos dg-15 sbGodo.

50 dgdombggzsdo Ubgmeol oo 3ol dJmbg 0bogzoqddo s0obodbgds Ls3gzgdl
dmbds G900l 3m9x3030906F0LS s 15339008 bgg®momo Fgmzolgdol  Fgdgomgds (L. 18).
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C 3(MIBOGOI6ESIH0
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W dy Wady | 83/o0e. C/'W A/C AW A
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179.3 32.1 6.6 21.1 | 547 11.8 3.6

Julus  sp-ol  GoMImBoygbergdol  860d3bgermgbs oo BMmdol  O3EM3MEIdO
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50 Mo0mbdo  dgbfiogemog  Lbgs  BodMmmmoaqdmsb  dgsdgdoo Julus  sp.-b  50Bmohbs
g439wsHg 050 3390000 5JBH03Mds (bM. 14), Mg Tom 55bEWM3gdL  FoMOMBMMNEMZs60
3Y9ggdol 3mdobsg i 5360H:MmBs29005b, HMIGEmoE HBOSMYOL goboba®dwo39dmEo BOHEOLS s
339%0L  3960MmEO. sbgmogg Foboliosmgdergdo goohbos dog., Unciger foetidus  Ggolb  36035¢nqbsls
396353900056, 0vdiEs dom  JoghH  GEbowrol RONEIO0L Bo®B9bgd0oL dqm30LgdoL
3M95303096G0 Mmmbx e mudm b653¢gdos 3oy Julus sp.-oby (Crpuranosa, 1974).
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V.14 Brachydesmus ferrugineus

LGHR96HI0bOL HsombIo I3gbsMgmeo Bags®ol 30MH3gwoo FmabTsMgdgdosb yzgwsby
bdoMs 93b30q0056 Polydesmidae-l mpsbol  {o®dmdsagbgero Brachydesmus  ferrugineus.
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3b™39wgddo (bme. 19).
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056396900936 dgsMgdom Lbgomds 13Mos 3609369 mgsb0s. 53 Lobgmdol  doge Bs3zgdol
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LooY by ™mOXGH bBogenrgdos (Crpuranosa, 1980). sbsgrmyom®o 9sB3969degd0 Brachydesmus
ferrugineus-ob  9gdmbggzsdo Jgbodsdobo dgopaabl  683% s 160%. 3ol  o6ds3anmdsdo
35™39wgdolL  Lbgmol  dsbol  39@gdsd Egwsdgdo 0.34 9y dgoy0bo.
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dmbdomgdmaro 15339008 o bosflool (150%) bogmoghgdoms (33wsBg, 9bgMaqE03MEo
dmmbm3zbowgdgdol  ©o3doymBowBsHY s BMEOL  3Om3gLgdBY boGxz0m.

Bo3wgd 3399000  5dBHo3mdsl  0hgbbgb Julus  sp. Fo@mImTspagbgrro  odwm3mgdo,
MOmdgems Bbgmeools  dsbs momddol dg0x g smqdadgds B. ferrugineus -ob bbgwerol  dolob
5  JgLodsdolo  bogzm0gMgdsms 330l 3MMmEgLlydbyg gL 06535¢0x39bg00  boMxo3wbgb
9mbdomgdmaro Lozgzgool dbmenme 4%.
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LEGHIRIOPIobOL  MoMmboll O3WMI3MEIBOEE 15339006  FogLOToEIME  MOMEGbMBL
0030L90©bgb M. Brachyurum (75.8%), Gmdgdoi bogmoghgdoms 3ol 3Gmaqlgdbdg 29%
bobxo396.

V.2 33606 30350 - ONISCOIDEA

V.2.1 Parcilsticus sp.

30900  BMEIOM©s  LEHIBIBFIobol  Gsombdo  Fgamgzgow  Lgudfoxg  EbmggEgdby,
MOmdgerms  Bbgomeols 3m@boeo  Toby  61.5-sb 135 T3-00g TghHygmds s fywrol

3993390 ™ds 9950096 26.6%.
3oL 999900 §Om©ygberos dg-17 3bGowdo.

Parcilstcus sp.- ol 3390000 5J&03mdol  35Bgz9690egd0 (Lsdwysenm)

3booo 17
LbIIRKROL LOHFISR()  3dLS C 3(M3B0G0I6B IGO0
W 3 Wy | 3a/0oye. C/'W A/C A/W A
3OGEbsgo oo d % % % 33
107.3 272 10.3 388 | 724 27.6 7.3

3939  0bogogddo 133900l dmbdo®mgdols 3M93303096@0L boowgdo
d900hbgm@s 96033690 mzsb0 3500530900 - 182-0096 71.5%-000g. 59 Loool shbgzgbgdeEgdol
033900000 0b©030MOWMHO MYg3s 500b0dbgdm©s 0mddol gMmbsoco Lbgmeols dsbols dJmby
06@030009080; o 234 s 244 3y dobol IJmbg 3bmzgergddo U1s33990L  FmbIsMgdol
3M98303096G0  Jqlsdsdolo dgoaobs 653 s 332%, Sbsgrmaom®o 2oblbgsgzgdgdo  s©obodbs
274 o 275 3y 0dsbol 9dmbg @Ebmggergddo dglodsdobs -71.5 o 22.9%. 9608369 mgzsbo
9493900 500b60dbs d3gbsgmeo Bogs®ol  Jgm3zoLgdoMdOL  Fsb396909¢ oz - 32-sb  83%-
0009. Agbolb  Fogdol 53 Lobgmdol  FoMdmPoygbrgddo  s©0obodbs 33538060  Bs33900L
dmbdoMmgdsls s dgm30LgdsMdLL  dmMob. doy. 0bE030wgddo dsbom 252 s 253 dy Lo3zzgodlL
dmbdomgdol  3mgx30gbdo  dglsdsdols 9gopabl 329 s 45.05%, bmm dgomzobgdsomdol
3M98303963H0 - 854 s 66.2%-05. F0bgEoz9 1533900l Fgomz0LgdoE™dOL  Slgmo Lbgsmdols,
50  0boz0wgdL gm0 s 03039 Msgombo  ofgm. 219 bm@ombg  FoMdmepqbowos
0565835M©MdS 3 GHgbol  Fogool L s BodBHoMH Mo3ombgdl  Jmemo.

b3gMomo  Jgm3z0Lgdsmdol 3M980309063G0  s1939  39M0MYdEs  10-sb  48.5%-0¢9.
Lobgbgs Parcilstcus  sp.- ob  Ubgmeool  3sbolb BO@LmE  ghme  dgom3zolgdsmdol
3M953030956G0Ls s b3zgMomo Fgm3z0Lgdsmdol  3Mm9n303096G0L  T9di306900L  BHgbwgbios
Lbme. 22).

BogmogMgdoms (33eabg gl Bgbol  Fogdo 3oL  3MMEgLdo boMxszbgb MmMmsbmwo
BogmogMgdol  ddMoeo dsbol  31%-L.

V.2.2 Armadillidium sp.

(309030 959m09g4qbgdms LEHYREHIobol  M®sombdo FgaMmgzowo gbmggwgdol  Lbgwmerol
oo 15-0ob 480p-00g. Pywrol  99dspqbermds dsm Lbbgmawdo dgoygbos 33.6%-U.

Logger bgMosdo Armadillidium sp. bsbosmEIIMES 33900000 5dBH03MBOL  dogosh Foeowo
05639690 gd0m (3bGoo 18).
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Armadillidium sp.- ol 3390000 s53®og3mdol  dsh3zgbgdangdo

gbcogro 18
LHIIROL LOFISR()
C 3MIBOGNISISO
3dbo
W 3y W 3y do/my C/ A A/ A
3o@Ebs ab . w /C w 9
@0 Aoeno a7 % % % o
27.5 9.3 8.1 98.5 8 64.6 7.
2.1 2
06003690m3560 (335090 Mds  500b0TbgdM©s 1533900l  FmMbTscgdol  3mgB0E0gbGdo,

005Lmb  gMMOE 933500  2odMobsBYOMES 339000  FmmMbmgbogdol  ©sTM 0BG
Ubgoemols dslsbomoeb, o3 ©939380090wmos 96gMygBH03MI 33slmsb.  dsy. 63 o 16.1 9
dsbolb  0Jmbg  0bogzoEaddo  bzgMomo  Fgm3zoLgdoEmdOL  3MmIB0(390bGHTS
d9LsdsdoLo 757 s 54%, Bogmoghgdoms (3eebg oo bostxo 7698 o 55.6% Tgoagbl.
dsbols
05639690500l 3538060, 396 JogM Fogdyer 9909390 eb 9godmgdom bsBggbgdos Lbvym. 23.

395009000

Armadillidium-ol mxsbols bbgosbbgs bobgmdgdol 33g00m0 9BHogzmdol s Lbgmerols

503906005, GMI 53 Lobgmdol  FHgbol  Fogdo, EVBdMEMGHMMOME 306HMdJdJ0 3O
00900b5MgmdoL  256053¢Mmdsd0 06030 Yd0L  Bsffoero  0339090M@s, Boa®sd  9Ju3MgIghEHIOL
o6  958mymxzs, Mol 45dm3 3m3wg3500560 3oL 2563s3wmdsdo  Hmbsdo  TodErmdbyb.

OHmIwgdosg 3oL 296053amdsdo  godmymxzbgb  dmwbawrgdgwo
Bobgbgdl fmbsdo 3w gdEmdEbyb. sdol  FobgBo ogm Tsmo bogrgd syBomeo

bmemn  0bogogdo,
1533900L
33005, M3 9OHObyEr 30093 S@ILAHYMIOL

Lobgmdols o60mdoygbenrgddo  1s33900L
Bo®bgbgd0ol

00 396M5m©L, GMI Gabol  Fogdol  Bmyoghmo

dmbdoMgds, ©5  dmmbawgdgwo
dobsfoargdwo. gb  Bgbgrwgds ©egYdbgdYEos
BEHGHOLEH0ZMG  Ao0MM3Egdbg, M®MmIgedog bIdIMEs  ©O®I-Vsdols Lbgoobbgs  @®mols
0mbs339080, Ubgoolbgzs ©@m@als ©s ULgbmbdo goomo ©s 03039  9©HO0WLITYMBgEdo
9md0bsMg (390090 s Logly Bofiersggdol ddmbg Ggbol Fogdol MoEbmgbmdol  Fgwstgds
(York, 1973).

1533900l o@gdOLS s IMbYgdOL HBBYMAW0ZgMds 2-3 EY-sdgl Tgogbl, Mol T9dIRo3
93MAgEgd9gb 9MLYGAIMBSL
9mbdomgdmaro 9bgcgyool bobxbg, sdo@Gmdsg 0boz0wgdol 60-70%-b gMoxgMHoo Tgdmfdgdolsl
Bofars3900 d90dwgds 3o6Mogeo 3dmbogo.

3b5Emy0m®o {43930 33900 3Mm3gLdo s00bodbgdms Mmdowolol dgdmystgbdo dmdobsmg

9dmbgangds
239dmgmgs @OHmdo  sGob

bgds 339008 @OMgdomo TghgMgds s 93 3gMomdo GH9bol Fogdo

A. Vulgare-l  §o00m3sp9bwgddo, mwdas 9939 Mbos 500b60dbml  ®md gl dymTsMgmds oM
3BHOMgOS MMTo 335309 MgAEsdgbEH0MadMe bslosml  (Crpuranosa. Konnesa, 1980).
5J9056  258mB0batyg, B39 335M9MEMOM, GMI 53 IMm3Eg350sb0 3IOIOL  3gMOMO
©590mbgzs  3bM39egdol 33900L 35BOL 39M0MEL s sdoGHMsg om0 Bofforo 6 03389dMs.
56 5MHOL  odmMosbywo, GMI ymzgwozg gb  ©s393d0M9dMEo  0gmlb  GHgbob  Fogdolomzol
balsghguo 306:mdgd0L dPddbol LoMMMEYgdMB. FbmdoEros, MM GHgbol  Fogdol domgero
6030  LobgmdgdoLsm30L, A9BLLZMMEMGBOm 30 30OMMYIOTMWwo Gggodolb 833960 MYygzolL
306mdg0d0 dmdobsMg  Lobgmdgdobsmgol (Uvarov, Scheus. 2004) sdsbsbosmgdgwos  33900L
0339bydo  Go@Gdo. dzomg bBbom  s®sbgeboy®awo (33gbs®greo BasmBgbgdol
05050 398396M0GHEd)  306Mdgd0L  OEYMIoLMmBLgg BHgbol  Fogdo $93939b 33905L o

3993905GH w0l bmToer®  bodbegdbg

250mdOMdo,

0085¢0g0056  03d9LoxsMTo.  GHgbosbmdols s
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0MOMbgd0oLbmsbsgg 3bMm3zgrgdo MdGMBbEId0sb EFbM3MIBOL  bmGMIs® MoGAL, 33905L5 ©o
DOEL.

B396L dog® 2450033090 Armadillidium  sp.-ob  {o®BmToaqbwgdolsmgols
0535b3L0SMPIGE0s 339V0O 99BH03MO0L  Yz9wsbg Towoo dsB3z9bgdgdo. d3s Mbs 9939
5©00b0dbmL, GHMI Bz9bl FogH Bogdwwo Jgrgagdo M8 bsadg swgds@gds 50939 335Gl  bbgs
LObgMBOL  HoMmBMToEIbEdOL 3390000 53E03MdOL FoB3969deqdL; dog.: A. Pallasii - yo®H0dosb
5 A. Vulgare 5009635335600056 (0d0olo, 8msjdobs) ©s yo®modosb. 53 dgdombggasdo
15339050 Tmbol  I3965MgMwo  Boyso  godmoygbgdmes. (3009030 ImbsHowg 0bwozowgdol
1533900l Jgm30LgdSEMBOL  3MIBOE096E0  TgMYygmdEs 79-85% Gotyengddo, bomeom Mo
dggbgds  A. Pallasii o A. Vulgare-l 3390000  5JB03mdOL dgLsdsdolbo  dsB39b9degd0
995009965 40-78% o 23-33%-. A. Vulgare-l. go®odol 3m30)o3ool  890mbggzsdo by33900L
d9030L9d5MdOL 309803095630 09hygmdEs  35-65%-0c0g.  Armadillidium-ol 39335b00b
3Mm3mo30sd0 (3900l ©OML, bosg  1s3390s@  MEbowols BmEmgzsb  Bo®BgbgdL
30949b9dom,  (3bm3zgwgdols Lbbgwyerob dsbols 353 905bmb  ©s35380M9d0m  33900mMO
5dBHogmdol  doMoms©o 3563969d¢gd0l  Ly3zdom@ 9339mE0 Fg030Mgds S0bodbgdms. hggbo
30939006 3096 BoGeMmgde sMobogwr 3wgddo 3o doMogdoo A. Vulgare-l  ULggbdfoxg
060309030 FHgbolb  Fogdol  Ubgmeool  dolol  Fo@gOLmIb g SO  3Jmbs
15339006 Jmbdsmgool  3m9n0E0gbGHol  BOEsL  (Crpuranosa. Kongpesa, 1980), bmerm
3BgMB0X DM 3M3Ms30sdo, MMIgEwog 0339000Mm©s  BEI30L  BoEbMgzsbo  BEgbaMggdol
Bo®hgbgdom, d90b0dbgdm@s Lozgzgool  dmbdsMgdols s Fgmgz0oLgdsmdOL  LoBJoMol  ds@gds.

23-9 LMoL 903393000 hBL, OMI FJombgEsgzs doMBHM3MMO  306MHMBYBOLS
15339006 G030l oblbgoggdols  A. Vulgare-bL Ls8o3g 3m30Ie0o30s, bolosmgds 339000
0dBHogmdol  dbpogbo dsB39b0dwgd0om. Armadillidium-ob bbgs @ Lobgmdsl ds0 2530900,
9o0oo  35B39b90gdo  3Jmbom. 5d39 by 900bodbml  A. palasii-b s Armadillidium sp.-b
139856(00bEOl  3m3mwsEool 1533900l MoEoMbol Loool  Abysglgds. O3EIM3MEYdOL
Agbol  Fogool  BOHILEWWO 0bo30IdoL 15339008  IMPBM3BOEIGdOL  BEMES Tgodergds
50bLBOL 298603 gdslmsb 53538060930 gbgMymbotxgdol  4oBMHOm, Mg ASIME39M0s
00096 06003009030 339MELOL BMMTOMYISLS s F5dMgddo F9FYz0gdOLIMZOL  ZoMEHBOMEOL
9065y @obstxmao gbgtaoom (Crpuranmoma, 1971). Ggbsderms A. vulgare-lL  mdogrolol
33990930500 339000 M530Mmbol DM 353000930 ogm GHabol  Fogdol  4s8Mmsgargdol
360m39LgdMIB, Bz9b0 300gdOL  2obdsgzErMdsTo BHYBOL Fogdo 96 IH3wIdM©BIL s Tglsdsdobo
@0MEMSGHMOOE 30OMdJOTo BOEIBY A9hgMEo 9bgMAMbcxgdoE mMIbodzbgerm ogm.

V.2.3 Trachelipus sp.

59 Lobgmdol  Fomdmdsyqbgwo FHgbol Fogdo yzgwsBg 9Me35¢M03Ebmgsbo 3m3wmasioss
LG9 B9BHIobOl  Gyombdo bgzgb Foge IMYAOLEHOMOMGIM GHJbol  Fogdol  ImEOL. oo

3390000  5JBHo3mdoLb  dsB39bgdegdol  Ggbolfogrs  3gdL  39949bgdom  BEOILOE
06030000y, MmIgems Ubgmeol  dsls 29-sb 114 3yl ImEol  dghygmds, bogom

bbgwedo §gaol 990339 mds 26-27% 895039bs. 15339050 3099bgdom, Mmymea GbMogrol
BONEIO0L Bogo®Uls sbggg  Ladywmesls 3913930L Bo®bgbgdlss. 3gdo 48 Lo-ob

2068530mdsdo gMdggdMms.
d00qdo 99098900 §omdmoygboeos d9-19 bGodo.
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Trachelipus sp.-ob  33900m0 5dBH0ogmdol  35B39bgdwrgdo

gb®oero 19
BHIDEOL LGRS C 309B0GOIESIB0
35
bodBIB0 W8y | W dywogeody | W |A/C AW A
3m@bogmo | @omo 3y % % % 3y
A ibogns 64.9 17.03 8.0 53.2 | 783 56.1 7.6
Lodygdo 45.1 13.6 353 2817.5 83.4 212.1 24.05

MmamMi BBl  gbmggargdol  8qlggdol Ba®Bgbgdom 33900L ML  339d0L
M530mbo  Bo3dom@  Foogros s  11-ob  73-0p/mgmsdgdo  dghygmdlL. o0pozg 9sb3969d9wo
Agbol  Fogdol  GEbowsl  gmowgdol  bsMPBgbadom 339008 OML  Mmmbxged bs3wwgdos. b
390930 93530m©  330B39690L, ®v)  M9IbsE  9BHOWGI© 0339090056 s  Mdgbs
36MH0MOH0GHIBHIWOs dommzolb ol Ls33gd0  MmIgwoi @idebobosmgdgeeos  Bomo
50030 bsdyYymagerolsmgol (Waid, 1974).

0099bgs35  5doby, 93  Lobgmdol  Fgbol  Fogdo Lo3zdsm@  9JBHomme© 0339090000
BmmEMm3sbo bsMPBgbadomsE. 990l ©odsILEGHWMYOI0s 98 BsMhgbgdol  dgomzolgdomdol
3Mm95030063¢0L  Loog  GHYbol  Fogddo  Tomoenos o Lbgoobbgs  Lobgmdols
§om0m3op9bwqddo  MIbodgzbgrmm 2sblbgeggds. Tomo Ubgnmewol  dosbol  ToBgds 3oL
240600gemdodo goagbl 04 Tp/mamedgdo. Trachelipus sp-ol  Lsbgmdol  GHgbol  Fogddo
390b03b6gdms  bbgwyarob dsbols 9OmgMbHg  b33900L dmbdomgdols 399306900
396@09b30s. Lbgmeol  dslol  BOHEIL ™Mb ghoms (Lwe. 250).

Sbowmyome  3Mem3gLl 3Jmbs  saomo  Ls33900L d9m30L905MdOL bggMomo
3M98303096¢0L  35bB396909edo. 25-9 5 @5 B LYMMHIMPdDY FoMIMAIbowos WHdMESEBHMMOMEn
3060md9000 MmMo Lsbol  Bszgzgdol  asdmygbgdol  dgdmbggzsdo Trachelipus sp-ob  33900m0
0dBHogmdol  05B30600@adol  TgoMgds. o asM3393000 Bobl  Lbgomds Trachelipus sp.-ob
MOEbool Gmomegdols s ggugol  Ba®Bgbgdom 33900l F9dmbggzsdo Ls33900L  dmbdsMgdol
Lbobdo@gdo. s96oas, Trachelipus sp-ol  LsdgmEsl  ggglbggdol  dmbdotgdol  dgdmbgzggzsdo
05050 BogBH0MMHO M530mbo 1533700l  IMbTs®mgdol  LoLHMmIE0m FoboloBwgtgds.

IR HESTIONY 39139%0L 3905609000  Bopowo  Fgm3zoLgdomds  dobo  sHmGoL
399339 Md0L OO M5MmEY6Mdom, bBmrm 53 15339008  BodBHoMmo Mozombol  Lowog
390d@gds s50bLbsL  gggLggddo Woabobm-(39wmEMmBYGmHo Fgbsgmmgdol dzoMg d903E39XMIOMm.
LHmMg 90 Fobgboom 53 Bo®bgbgdol dmbdomgds @ ©@ogM3d5390s  (3bM3gEgdols
05600000 SMOL  PO5Z0WGINEOO.

Trachelipus sp.-ob §35M0L  GHgbol  Fogdol 3093 gomo FoMdmdsygberol  T. ratkei-l
4o®odol  3m3Msgool  dmbol gmowom 33990L s Trachelipus  sp-ol  Ggbogrol
ROOOol Bo®bgbgdom 3390000 odBHogmdol  TgEgagool  FgoMmgds  Bobggbgdos  27-9
LYOINDY, LooE 29603393000 BBl 930 Tggagdol  dbyogLgds. 9939 MBS sobodbml, Hmd
Trachelipus sp-ob  ©O0EO MomEIbmds LBHIRBHIObEOL  GsombTo  gsbs3oM™MdIAL 3  HYbob
J0gdol  3609369m356 Gl I3gbsMgmeo bsMBgbgooL  ©gLEHMIEIMODI30530.

B306L dog6  BSGHIMYOIMO  350M33¢93900 LTI gdSl 0d@g3s  dmgobobmm
Lbgoobbgs Lobgmdol  Ggbol  Fogdol 3390000 5JEH03mdoL  Fobgzgbgdergdols  Tgomgds,
00053 dbobgs 33mzs 27-9 L ¢)MmomDg, LdSSE 390339300 BbL, GMI d3gbstgmwo ba@bgbgdol
g439wsHg MBOM  5dBHoeo  JmdbIsMgdgdo 9005 Armadillidium sp. ©@s g4z9wsbg MYBGOM
35L0MMgd0  SM0sb Parcilisticus sp.-ol Ho@MIMIsygbegdo. SLgmo Lbgomds 339d0m0 5dEH0gmdob
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3583969090l dmGols 390039Mos 56 FoOGM  Lobgmd®ogo  3mm3bowgdom, 9639
DOEILY S 9bgMAME3waby  3PIMwo  IbIbIBIXJOOME. 39TM33w Mo Lobgmdgdosb
96963 ©bsbabxgdo yzgwsbg IgBHo MomEabmdom 3Jmbeso Armadillidium sp-l (66.3%),
begoem Parcilisticus sp. gbgGam33asbg dmobdots 1s33900L  dbmerm 31% 530l oM bs
500bodbml, ®md Armadillidium sp. g4gzgws®g 9306y DBmIobsbo  56M0sb. s3M39, YMHOMYds
Mbs 093l 65fereg®o LoddoMmb®GHIdOL  GBBOTNH 5dBH0ZMdLSE, MG Megol FbGOg Ls3Tom
0600369c0m396 Gl SLGmMEgdL Bosgool LO3OMGBHRJOOL 33900000 5gdBH03m0d0L
29bLsbEgMsdo.

V.3 990830950 - DERMAPTERA
V.3.1 Anechura bipunctata

LGHR6HIobOL  Gs0mbdo FM3M3zgdMwo YMGMmdYEgdOL  458mMbs33gd9© 30YgbgdEOm
L5IgMOL BgLZgdOLs S MEboEL BMMEGdOL  bsMPBIBIOL. OMaMOE 3BMdOWOos LadHMBsAgdOL
M3gBgbemdolsmzol  133990LsA0  FIBMMPGMEIMDSS  EITIBIBOIMYOYEO.  LH3OMGBIRJIOLIMZOL
0535b3L0sMGIGo gl MZoLYdS MO JOHMbYW ymxaows Tgufogerol bosgsbo, MHmymME boggwg obyg
WdMMSGHMOoM  300Mmdgddo  (Crpuranosa, 1969a). ULs33gool  oMBg3s0mdol  bomolbol
29BLsBE3MOL oMM 3M0EIM0MTos F3gbsMgmwo bsmBgbadol wgbBHMMIgool b4y sderol
LoBdJotg (Dunger, 1958). 300900 4«mHdgEqdol 33900m0 5dEH0gmdol dsB3969dwgdol  49blsbLzmol
90Bbom FHoMmEIdMES WSdMMIGMOHOME 300MdJdT0, 20-xgMoEO 35609MmMIdIEMd0m Ibgoolibgs
A030b 1533900 58mygbgdom. 30gdoL 33¢930L 899900 HomBmoygbowos 89-20 gbMHowdo.

Anechurabipunctata-s  3ggdomo sj@ogmdols  Ishggbgdeogdo

Oboaols ©s Ladgg@st  gglggdbom 3ggdol  ©EAEML
@b®ogano 20

LLIIROL LSF ISR c 95060556430
. 3dLd
boJEIB0 W 3y | W dy da/mygesdy C/W | AC A/W A
3OGbsmo | B@sao d % % % da
aiboans 58.7 9.01 19.04 263.7 89.2 252.9 18.4
oy 643 14.2 62 | 474 913 [359 [543
39030  OEbowol BONEIGOOL Bo®Bgbgdom 33900l OML 3099690o0m

go9md9@gdL, H™mIgems bbgmeol  ddGsgo dsbs 5-1703-L  dgoagbos. fiyeol 899339 mds
oo Lbgmmdo dgoy9bs 12.5%.

OEbowol  gmowgdolb  bobgbgdom 339008 ©OML  LoEgwsdobm  Msgombdo
390b603b65dm@s 33000000  53BH03MdOL  Lsgdom@ 3339060 0bO30IIWMIHO  (33¢P0Egdqd0.
03300005 godmolobs 3530060 339006 Mo30MbLs @s BbgMeol  dolisb  dmGol  (brme. 28).

000900 J99gaq00L  9bogoBds  g30P39bs, MMI  gm@Mdggdo  OEbowol  BmmEol
BoMhgbgdol  MBHM  9BHoweo  IMIbToMPdgO0  9M0SE s  1y33900L  FmbTsMgools o
d9m30L905MdOL  3m9nB03E0gbE0  M509bsdg  Fomoos, 306G LsdYMMOL 339139%0L
Bo®bgbgdom 33900LsL. 53 39653690l b53¢wgdo BmbdsMgds 3m339bLoMEIds oo Jowowo
d9m30L905Mdom (Lwe. 29).

0505¢05 15339008 Fgm30L900L Bsh39bgdgEro, 93 9900bgz3500 OEO FOILOS bETrsEM
M9BMBHGH0EID  Toobz 96 TgodPbgmes. doeosh  Fomogro  aodmps  Bs339d0L
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d9m30L905MdOL  3m9803090E0  LsdgmEsl  1glggdom  33900L  GOML, MMIEGs 98 ©OHML
35™M39wgdo MO 9@ 960 bobxezbgb dgEHedmEme  3MmEglgdby. Im3erg3swosbo
(30900l 2560530530 900bodbgdms Lbgmol  dsbol oo 3wgds, B3gbo 3sMmomoom gu
390930 890dmgds 06@gbLoMO smGmMJwrgdom ymxowroym asdmfizgero.

0bgdM03  95PO0WLITYMGBgwdo - J3900L  J399, Bosoaol  BadGoengddo olLobo oo
3mmbogdol  Lsbom  3bmgMmdgb. 9godwgds  omgasl, Mmd gl 3oMmmds byl MHymdl
35™M39wgdl  890bsBMbmb dowowo sdBHozmds s 3Hgbosbmdol  LEsvowEmo ©™by. 5dgsb
2450000050y, Tgodwgds  0md3slL, JobgEsgzs@  0dols ®md, B3zgbh TogH  sdm3zEgO
©963533HgM9d0LsM30L  OToboLOsMYOYE0s L3om@ Fooeo LoEgrsdolem Gsgombo, 3oL
00900b5Mgmdol 3OHMEgLd0  I(39¢ 393900 gMMdgEgdo  ds0b3 396 sbYbgb 03 gbgMaool
503gb5L, HMIElsE botxoz9b smGmmdwgdsby.

Bgbgdol  Foge 050 dm0sb LodmzMgd by bo@oMgdmwds 33wg390ds (Turcec, 1974) sbgz969L,
Mmd Anechura bibunctata doqobmgsbo bs@bhgbgdom 339901  ©@OML  0mM30LgdEHIL domgdmero
1533900l 53%, Go3 h39b dogH Bowgdmer JggaqdL 36093600 m3bs hsBMMAgds.
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00530 VL IX@EIROLOL KSR ST 60925001 LO3HMBHBISBOL SIS0 0L
AOMRIEM_AHN30  GIBSLIdS

6050530 865350 3MEbIo MMRBODBIOL LosMLYdM FoMgams. Boosrol  B30bsIMMIRH
MA3ocmglo  BmIol 5M06  BodBHYM0gd0, god3gbstnado, JOMMYRMYL0B0 MMYBOBIGPO o
bmgmgdo, GmIgwms Jogd sMmoLb  ELELE GO Boosrol  fywgdo. s0lsbodbsgos, M™A
Bosogol 1 30 99odegds  ©slsbwgdmmo  ogml  1014--00g  m6psbobdom.  6ossgols
3905690000  FMHBOEOEo  B0bsEMPd0  9M0D  T53MMgEIRMbOL  obgmo  FoMdmdsygbargdo,
OMAMM03 90056 Fooygugdo, 3303900, IM035¢xgbgd0, bmFImgdo, F0sbFzgmgdo s ULbgs.
obobo  5dBHoMs© 0339090056  F3gbsegmwo  Bo®bgbgdom. bbb Too  Yosdydaggds-
9069650300l o 35d5Lo@sdg, dmbsfogmdgb Boswopaol  3Omgzgowol  dgddbsdo.

Bossgaol  doGomso  ImEmEmdol  momddol  50-60% s  dobo  dobol 90-97%
9069MomMo  3md3mbgb@ado 8950 9bL. bosogol  dobgmowMo  Fgdsagbargdo Mo 0dds
Mbs 93300005  296Lb35390gds 00 bosogol  BHodow®mo  89d5ygbwmdoboysh, ™ol
Logwdzgwbgs 0oL 0o §o®mdmddbowo ©s Mg MGFO™M bbmgsbos bossyol  gabs doom
MRIM® ©0EO0s gb  Lbgomds.

01bg0M03 93mboLEGH89030 306M39WsO 3OHMEJ3ool  Mmomddol  90% 33mdol 8999y
bggds Bossydo 83gbsmgmmo Boys®ol Lobom s BosEIgol LEdOMBOGHWME MmMYSBOBIGOME
9OMO© 9OHm390s 53 MmOPsbobIGool Joge godmbmsgzol RWgGdMwo gbgMaools s  339doL
999963900l §6gdermbasdo.

509bs@, BM0s© 96093690 m3z5605 Bossado dmdobsey  MmMsbobIgool  I3gbstrgmero
Bo®hgbgdoll  FobgMoobsosdo  dmbsfowrgmdol  dglflogams.  I3gbstrgmemo  bs@bgbgdol
306390000 I gdol  DMA0ghHmo Lobgmdgdo odBHoMo dmbsfowmgmdgb My Mgoobol
©sdsdo (Crpuranosa, 1980). 53 @OML gbmggms bsfersggddo d@Howm®mgds 3gErEmo@weo
Boferogm™o 803MmmMm60Bdgool  asbgomamgds (Kozlovskaja, Striganova, 1977; Kosnosckas, 1976).
Bosgspol Lo3OMGBHRJOL dmeol d90d@wgds  259moyml MR OIoLOL 39BHomeo
538y gdol ¥an0, OHMIIdoa dsmo 5339006  Mogombldo sOLYdMO M gobol  80%-
ol 9EH0E0B30sL 9bghgb. gugbo 90056 O3WM3MEIdo s MEdbmTo FMdObsEy FHgbol
Jogdo (Crpuranosa, 1980; Crpuranosa, 1970; Crpuranosa, Bammaxmenos, 1975). ¢oo@g0o@)Hosb
3bmdoos, Mmd  obgmo  LadOHMBsAgdoL Bofars39ddo, GOm0  5Mm0b  MmOHBOMobms
(Tipulidae, Bibionidae) @o63900, F0594gwrgdo, sMgm3g  500bodbgds g rErmo@®o
903600mmOM560Dg00L  odBHogmds (Tracey, 1951; Seguy, 1955; Priesner, 1961), 00md3s 59§39 wbo
500bodbml, ®md domm Fogh MGHOEODBOMIOMEo MYRMIEOLOL  MIMEIBMds Tol  Ls3zzgddo
3993390 MdsLbmsb  J0dsrmgdsdo  BMos  9dbodzbgerms (Crpuranosa, 1980). LodMHmzoaqd0l
Dma0gmHmo Lobgmds Loghomm Im3ergdvemos »x®golbol  dgmzobgdol  «6s®L, 0dgbso
59965053 Fom 56 gosBbosm B3gE0R0MO bsfesgMo LoddoMbEJdO0. sOLbOTbsZ0s, MT SLgmo

3BIMYMOGHMOO  9dBH03mdoL  bs@o Fgodargds 36089369mgbo  2oblbgeggdm®gl  gBmo
XoIBOL 3390w foMimdsygbergddos 30, 8ovgbgesge oo Bowmygbydogn®o
Losbermgolbs.  Mxmgobol  sdwol  LobBdodg 360d36gwwmagbs oMol ©sdm3oEIdIEo
Bofer9390d0 39 ermboll sddergero JozmmmMmsBoBIGIOL MoEbmzbmdsby. odErm3m©gdol
Dma0gmho  Lobgmdgddo, MmamMoEss P.  foetidissimus ©5 J. cholchicus, 5@dmbgboos

395930090 gds 19533900l IMbToMGOOL  3m9BE0g6ALS s Bsldo sOLYdIMO X MgEOLOL
5m@gbmdsll dmMolb (Ctpuranosa, 1980).
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B39b0 33093990l B08@ObsMgMdOl MM gLHIgErMdEOm  YYRMgEOoLOL TII339EMBISL
153390L5 ©@s EbMzgW™s gdu3MgdxbEHOTo s SFsLMsbs3g F9bgbom domadmwo Lowoggdol
39056905L.  bgMbgdem-bo3Mmzzsygdol  doge dggbsdgmmo Jumgomgdol  99dsgbermdsdo
3MLYOWMWO MROHIOOLOL 35535390530 IMbsFogmdOL  59E03mdOL  Tqbsliffogwrs© ags9gbgm
320900l 139305 Mo LMoo, MMIgedog 3bm3zgwgdol 33905l 39HMIMIdPOm 1B3ESE Mo 53
390092 dm3Mm390wo  GEbowol
BmmEgdol 65gs®om. 9939 Mbs 5006086mb, HMT 53 Ls3z900L LyMBI3s A9BIZ0MmMBdS FbMggargdol

309%0Lm30L  Rsdm@Gobowo, gomfosbo sdmbsdmegdool

Jdog® 00oL0s °E30OE TMObToMmgdsd @S 39MRo© Tgmz0Lgdsd. 53 Fgdombggzsdo BmmEgdo
390335300696 mmomgdol 58% MxmgobLL, MdoErolol F0oEsdmgdosd dm3mzgdwo M. brachyurum-
ol g59mlv33gdo 59mygbgdmo gmmwgdo 99oEsgbgb dbmwmo 9%  wxOgooll. 21-g
3b®odo  FoMImagbowos 3©gdol  d0dEobsmgmdol  3hmaqldo d3gbo®gmen Ls3zgdls o

09b3698963gdd0 YR MgEOLOL F90339wPMIOL  FSMEMOOMMOOL 45FMM3Eol F9EgA© JoMIdMEO
9dmbsigdgdo.

3HOOWO0EIb 6339300 BBL, HMI 30MH39wWsO ITIgEgdol bofarsggddo 3gerrErmbHGo
0dBHogmds gHygmdl  1O3T5ME FWIOMM FoMyegddo; FEoMgEss FoBLbZ3gdME0 VX MgOLOL
399339 mds  bGHIRBHIobsdo  TMdObsey  3bmggwgdol  gdu3MgdghBgdols s  by33900L
39050099b¢Md580, 35006 MmEs, x3M0L M®gEgbowol M. brachyurum-ol 3330580, GHgbol
Jos Parcilisticus sp.-ob s C. caucasicum-ols 155339090 dobo 9993390 Mds 36BN 2-3x 96
509853905 do 94U 36M9996¢3H9d0 SOLYOMEO YR HgEOLOL 99339MdL.

o dm@Gsbowo dmbs3999d0 F93909Mgm 339006 LoEgwsdobm Mogombols  dglsbfogars
Bo@do®mgder 300900l 9909390L (3bO0wo 22). Loosg 390339300 399mBbs, MHMI O3wrm3MmEJdo
MR OJooLoL  88-94% dmobdsMgb, GHgbol Fogdo 82-86%, bmwm ymMmdgwgdol dogH  Bs33z9dol
dmbgengdol 365dBHo3Mmo©  dogero  JoMoyo

dmobds09ds.

30MmEgbdo  sbdo  sMLYdIMO MR OIEOLOL

X Ogoobol 9993390 mds GEboEOL GmoErgdls
©> bageger gbmzgwes giuzMgdgbngddo
3b®oo 21

. VX@EIROLOL  FIAG3IRMdS %
BOIGMBSBIBOL a%‘i)(f;:;);)b BIBSHRIBS
LObAMBISO SRBOIO JdL3®HA3I6BIdAN BS33IBLS KRS
JdL3®HI3I6BIHAN
DIPLOPODA Foarzobl 158 027
A. caucas icum ®50mbo
M. brachyurum ®do@obob
09139600 XY, 9d005dmgdo 6.6 0.8
BOLOYWO XY 5.7 0.7
M. brachyurum L395396(d0bgs 52.4 0.9
®
M. brachyurum X3O0b 18.1 0.3
ORI HILOo
Julus sp. LB99396530bs 51.6 0.9
B. ferrugineus UBH99396580b6qs 52.0 0.9
ONISCOIDEA b&02bobes 28.6 0.5
Parcilisticus sp.
Trachelipus s p. bG9R96(d0bs 56.4 0.97
DERMAPTERA bigBobdobeos 4.8 0.08
A. bipunctata

58



39600360:

L bE9x96Hdobsdo Boswogol d0bsasdms 15339080 MYxMgEoLol  F9dE39wMdss - 57.9%
II. ®d0oobol 80@sdmgddo Im3mgqdmer 3bmzgugdol by3390d0 3o 8.17%

B39b 909 BoBoMgdMmo 3310939008  9bTogwMdsdo YR GIEOLOL  Yzgwsbg  sdEGHoMo
9mdbdsMmgdgwo IMozoxgbs - B. Ferrugineus-ob  §o00mboyqbwgdo 50dmbbwbgb (94.4%), o0
Lobgmdobsmzol  oTobobosmgdgero  5dmBbEs 339001 9dBH03mMdOL  Y3gebg  Towowro
056396900 9d0. 9939 96 500b0TbML, MM MxMgEOLOL Sbgmogzg G0 FMILTsMGdYI0s
C. caucasicum-ob  3m399o305  Hoengol Ms0mbosb, MMmIgwos ©Egwsdol  abdsganmdsdo
15339080 5OLYOIMEO L)X MgEOLOL 90% FMobIsOL.

23-9 @beowdo FoMImagbowos M. brachyurum-ob 3M3)5(30500 (39 HYOHO
59BH03mds LEEEIMsdolm M30MbbY Aomzgom. 8 9gdmbggzsdo s0dmbbs, MMI X MgEOLOL
g439wsbg  9JBHoweo  dmdbdsMgdgwo  5MHosb M.  brachyurum-ol x360b MO Ggbool
339530500, OHMIEgdoE Ms3ombdo s®LYdwMwo MxrMgolol 93.8%-  dmobdstmgb.

6050l bgAbgIgmms Joge MEbowols Bmmeegddo SGLYdEO
WROIEoLOL MEHOEWoDIE0s

3b®ogo 22
AXGIROLOL  @SMRIGMBS RRIXH3IFN IBOKROBIS IR0
GbMBIL0)S (39%) VXAHIROLOL  @SMRI6MbS
LoBI0E RSB0 IIAINIBESIBI0 a9 ?;Sf;fgb
®5G0M630 30 o
DIPLOPODA
C. caucasicum 1.55 0.15 1.4 90.3
Julus sp. 0.72 0.08 0.6 88.9
B. Ferrugineus 52 0.29 4.9 94.4
ONISCOIDEA
Parcilisticus sp. 59 0.81 5.1 86.3
Trachelipus sp. 4.4 0.76 3.7 82.9
DERMAPTERA
A. bipunctata 3.7 0.02 3.7 99.4

9439y bo3wgdo  5d@H03mdom  godmo®mBgms 98 Lobgmdol GHyol  3MIMEsgos. h3zgbol
3BOOM 5 20P0Wo 5943l O3EM3MEgdOL  bbgmeols  sbsly s MxMIEOLOL  IMbBsMgdsls
Mol M33OHM3MOE0  ©FMI0YOEgdsl, 00©gbo ®sdgbsog gb  IMogoexzgbgdo
439wsHg oo ool dJmbgbo s¢05b (171 F-gmEbocro Tobs).
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M. brachyurum -ob 3m3we5309d0L dogh MxMgEoliol ImbIsdgds

3bc®oo 23
AXGIROLOL  GSMRIBMBS
Gb(MBIN0S REILSIOL BI030LIBIR0
3(M3(M3330L  SRJOKO | 155339830 I3L3II6BHIBI0 ©5G0M630 QOIS0
) 9d
000olbol  doEsdmgdo
09939b0@w©o xy. 0.09 0.83 0.74
BHOLGHM@O 8.17
QBOJXO X 0.14 0.75 0.61
LE9Bs6I0b©s 57.9 0.42 2.0 1.57
X300L  MRIewdAIbowo 57.9 0.15 2.6 2.44

Parcilisticus ~ sp. o Trachelipus -ob 24356900L fo60mo9bgwo  @gbol Jogdo
d9LsdsToLOE  BEboEEOl gmomergddo  Fgdsgeo  yrMgolol 88 s 83% MGHOoWwobYdIL
bgbbgb. xMgEolol  sIol  0bGHIBLOgMdSTo  Lbgomds Fgodegds  soblbsl  Egbol
Fogdob Bofarogméo  do3MmzEmeol 23obLb3s390o 39NN BMGO  5dGH03MO0.
LO3OMGBHRJOOL  Ubgs s bbgs FoMdmdoagbargdo goblbgeggdmws dmobdo@gb wxMgooll.
3bmdoos, ®md  Gyolb Bmbol M35 xrgbgdl  ImEOOL MY OIOLOL  Yz9wWwsHy  9dBHoGO
9dbdsmgdegdo 90006 P. foetidissimus, Julius colchicus o Ubg. (Striganova, 1971) 9536l
gm®dgdo D. valiachmedovi (Striganova, Valiakhmedov, 1976); @&gbolb  F0900@sb oyxMgobol
3dBHomMo dmdb3sMgdom A50Mm0Mmbg3096 MdbML d0bssMo gm®Igdo Hemilepistus -ob s bbgs
2435M900L  HomImIsagbwgdo (Striganova B.R., Valiakhmedov B.V.1976; Kozlovskaja, Striganova,
1977).

3bsEmyom®o  9gmmEadol 200mygbgdom  as0m3033¢090 Y MgEolol  Fgd33gemds
3gugol  badhgbgdly s 03 GH9Ybol Fogdol gduzemgdgbGgddo MMIgwms by33909© (30do
309969000 58 Bs®Bgbgdl. 8ggagdo FoMdmmpqbowos gbGowdo 24.

Agboll  Fogdols s ygmMmdgergdol Fog vMxMgEobol dmbdoMgds Lodyr®sls
39L39%0m 339006 MM

gbooo 24
VX@IROLOL  ESMRIEMbdS
JI3®II6BIdA0) ROIQNE JM306JIdIR
GbMZIL0S RQRIXVHANL JAM3B0LIB IR0
5EIMBS 30 GSGOMEI0 QEIL5IIIO
% 3%

ste} %
Trachelipus sp. 0.26 13.68 6.63 6.36 96

A. bipunctata 57.9 0.42 2.0 1.57 98.5

(309035 9b39bs, MM LsdymEsl  gguzgddo M GMgEoLboL  d99339wmds 19.5% 950996,
bowem  ©dowo 9 MgEolol  GomEIbmdol  godmmgsl LsghmmE  ImbIetgdeo
d06so  60gmogMgdol  MomEgbmdoEsb 39bgbom. Lsdym®msl  ggliggdol  Ba®Bgbgdom
309030 LO3OMBIRGIOL MG FoMIMToagbgwls  Trachelipus sp. 5 A. bipunctata-l  3339053000.
6039 FoMIMToygbgerolimzol »xMmgoolol  dmbdsmgdol  3m95303096@0 903mbhbEs GMos©
dooo - 96-98%.
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3bmdowos, MHmd  MxOgoolo  J3gbsdgmwo  MxM9gIdOL 3900 gd0lL doMHomMs©
39050099b9ge0  obogmol  Po®mBmoagbl. dolo  sdol  3GmEgldo, MXMIIOIOL  Joamoglio

LEOSBI  FMobgergds @o  vTsbsbsgzg bgds  FobgMow o  FsMowgdol  Lsboo  bog®ol
999963900l Loboo  as8mmogzolmaemgds. o3 0dol  dshz9bgdgemos,  GmI  93gbsdgmwo
Jumz0@gdol dobgMoeobBszool 3Mmaglo 339 gbmggwol bsfiersggddo ofjygds (Striganova B.R.,
Valiakhmedov B.V.  1976). 3ol 99093990, MmIgwog  PsGomgdmwo ogm Bgzgb dog®
dgbfogaroe 3Mo35¢xxgbgdHg M. brachyurum  Fo®dm@agboos 25 gbMHowdo.

Lo3MHMRBs3900L  gduzm9dgbEHgddo boamol gugdgb@dgdol 899(339wrMmdsd Imodsds 3ModEH03wEs©
2-3x96 (L. 30). @odmbsgaolo dgoaobs A. bipunctata-li LodgmEsl gglggdom 339050. of
500b0dbs 1533900006  Fgstgdom gduzMgdgb@gddo bosgMol  gwgdgbhBgdol  Lodgotyg, o3
LodoErgdsll 94359¢093L 30830JMMm, HMA 4L 3609963 gdd0 B0IEObIMYMBL B3O MBOIEMEMO Toliol
5 3030HMMM560BTGOOL MOH6Er0 FgEedMmEr0@gdol dgledhbggzo do@gods.

9339690990 Jumgowgdol 90bgMooBszool  30mEglgdo  Lbgs  93GHMMgdol  Boghos
5©00b03bgds, 399505, J0doMo bs0HgdolL Fgmgys Bshgzgbgdos, M LsFdwol Imbgargdol
36m3gbdo Ggbol Foo H. cristatus -ob 6539080 30msMgds B0bgMooBogool 3MmEgbo s
Bog®ol  gengdgbBHadol  dgdi39wrmds gduzMgdgbBHgddo Lsdx gl 50qds@gds 15339000 OGO
Bog®ol  9gdgbBgdol  J9d339wrMdLL. 565ErMA0MMmo 3MMm(3gLgdo s©obodbgds GHgbol  Fogddo H.
fedschenkoi-ol 15339090, 396GdmE 30 X06FHOL WIMMIdTo Bog®ol 9w qdnbEgdo dgoagbws 11%,
bogrm 9db 360999639000 40.4% (Ctpurarnosa, 1980; Striganova B.R., Valiakhmedov B.V., 1976).

M. brachyurum -ob Ubsgggabs ©s 9Jugd9dgb@gddo bsi@mol  gengdgbBgdol 933390 mds

agbGogno 25
Gb(M3IRMS LG ASGAN SAELISIRO
3M3M3350L 65G®056(MdS
SRHN0 LS333880 3336 IS0
0dognob ol Jowsdmyodo

073960e09@0 xy. 9.04 24.3
bHEL GuEo . 9.04 279
b®95o6(dobws 7.93 14.35
xg®ob  wgm@gbogro 7.93 27.25

93969690 Jumzowgdol dobgmowobszool 3MmEglo s0obodbgdms saMgm3g Ggbol  Foo
Porcellio scaber-ob  bsfjenoggddos, Losg 99b3Mgdgb@gddo bog®osbmds mGmxgH 50995@gdMm©s
15339006 (seg30l  bBol  BMOEgdo) BogMmosbMdS  (Wieser, 1965). dMogocnggbs P. fllavipes-ol
05bMzobo BaMBgbgdom 33900L  dgdmbggzsdo mvy 1533900L  Bo®0sbmds dgoagbos 20% o
0Jb369896@gdoLs - 38%, Tmbol  FmmdErgdol  Boys®oo  33900L  dgdmbggzsdo  bsEMosbmds
d9L50580b5 895090 28 s 13% (brrzoma, 1970).

31 @ 32 LMsmgdbg bsBgzbgdos MxGgolol s bogmol  gwrgdgbEgdol  893339wMmdoL
(33900905MOS IM935¢RgH5dd0, beagnm 33 LvyMombg b5h3969000 gl 339 gdSEMBS Bgbol Fogdol
MEboOol BGMmEgdoLy s BsdyMMIl 3glggdol badbgbgdom 33900l dgdmbgggsdo.

Lo3OMGBIYYdOL  Foge M MIEOLOL 49T Ts3900L  FJIPI®  J9TMMOZ0LMGEGOEXPO
969600l BmbIsMgdOL  gosbsgroHgds s 0bEIM3MYESE0S Joe05b BMHMbOoWs® s 330M39d0mM
Mbs dmbgl. Lb3oslbls 53GH™MOL dogh ImEgdme dmbszgdgdl dmMolb Lbgsmds xMgoobol
96963930390 943035mgbGoL  goblsbwzMol 990m©03gdl ImMmol sMGdWETs goblibgsggdsdss
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390dgds dmy3i39L (Bocock, 1963). bg9b 990mbggzsdo dmbdatmgdwwo wxMgoolol gbghag@ozme
99303509bBL  dobo 95939900  30OMEODBOL  JgEIRo©  JoEgdNEo  IMbMUBsdsM0YdOL
50M©gbmdol dobgwzom 3LEBOIMSZLO.

domqdmds 99039035  430H639b69L,  MMT  LogoMmzgE ML 0o0odmosbo  dgermdols
6050539080 8mdobsEmYg LadMHMRBIYgd0 Bo0 15339000 SOLYdMWO YYRMIEOLOL  Bobgzs@By dg@L
0mobdoMgb.  LHmego  L533900L 3538539008  T9gpo®  290Mmme30LMBWGIMYO  ©o
dmbdomgdmaro 9bgMyool  Gomgbmdom 9boLsBLZMGds LodMHMBsAGOOL  Gmero d3gbsegmwo
Bo6Bgb900L FobgMmocoBI300Ls s 9BgMAIEH03M FMHJdM6350. 9939 ¥bs 500b0TBML, H™I

Lo3OMBIRIOOL M30Lgds FMObISOMD s Y5599 ds3Mb OO MoMEIbmdol  MxGMgOLO,
25BLsBEgMOgL 1533900l  SMZOLGOIMBOL doe0sh Torsw 3mgx0i30906@L (Neuhauser, Hartenstein,
1978). HmamO3 36md0w0s MxMgoolo dmbdsdgdero Lszzgool 70-80% dgsagbl.
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00530 VIL 35R5RMNS60 605R%50330L bdO3GMBS3I0L I6IMIIBGH03IR0)

33930l

36m3gbdo

IMMbM360RIBIH0

Bo@oMqs

398033 go

L33 MG5900L

Ls33900Ls o

936360309963 gdoL  JsemmMoermdol  doblsbmzms Lggeo 3ol gmmeol  gsdmygbgdom,
3oL 8998900 FoMdmagbogros 26 bGowdo.

agb®ogano 26

) . 3ORMANIRMS (39R/9)
B36OBoBIBO , oL 0b bo330580 9db3®0806 830
BObIMBIGO JIBAHM3IBOL  SRHOKRO
OGbHOKXD B30 ®HGbOKRS BAL3Jd0
DIPLOPODA foemzolb  Gsombo
C. caucasicum 4.9 4.5
M. brachyurum LBH93o6§d0bs 4.9 3.75
M. brachyurum 000obo
093960@ 90 xp. 30@s3m9B0 127 1.56
bAEL Gymo K. 1.27 0.814
M. brachyurum
Y X360b 49 42
QI HIbowo
Julus sp. bBH95396Hd0bgs 4.9 4.7
ONISCOIDEA
Parcilisticus sp. U395396§306s 49 34
Trachelipus sp. bGR6Hdobs 4.9 4.8 4.1 4.02
DERMAPTERA bER6GFI06s
A.bipunctata 4.9 4.8 4.04 2.95

d00qdo 990939008  dobggom 53m3m3zstgo LMo LSPOIMLTOLlMm S BodEHOwGO

Mo30mbols 969603930390 9d3035¢9b@gdo,  OHmIgwoms  Lodmowam  dsBg9b9dwgd0
fomdmoygboeos zbGowdo 27.
050530056 BMbsdo FMdobsEMmY LodMHMGBsa9gdol  9bgMagB 03w Fmmbmgbowmgdgdo
gb®ogro 27
BO3BMBSIIBOL W C FU A A/C K N
LObLIMBIBO a7 3o/ 3o/ gow % o | oo
DIPLOPODA
C.caucasicum 17.1 28.9 4.7 23.05 79.7 169.3 | 135.0
Julus sp. 32.4 14.2 18.2 18.2 56.2 100.9 | 56.7
B. ferrugineus 6.1 45.1 11.2 33.9 75.2 739.3 | 555.7
M. brachyurum 10.4 18.6 26 16.0 81.7 178.8 | 153.8
X3®0b_@gen@gbogno
ONISCOIDEA
Parcilisticus sp. 27.2 50.5 10.1 40.4 80.0 185.7 | 148.5
Trachelipus sp. 17.03 39.2 8.61 30.6 78.1 230.2 | 176.2
DERMAPTERA 1 ) 933 11.0 89.3 882 | 10322 991.1
A.bipunctata
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gbdoo 28
BS3EMBS3TBOL W C FU A A/C
LObIMBIBO I | goeoly 3o/ Jot %0
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Trachelipus sp. 13.6 169.4 16.6 152.8 90.2
DERMAPTERA
A. bipunctata 14.2 29.3 1.8 27.5 93.9

OmamOE  BbL, o GHIBoL  Fogddo Trachelipus sp. doeosh  Towogros  gbgHgE03MEo
dmobmgbowgds ©s momgdolb bumxge S0gdsBgos 90539 3MmIMwsgool  9bgMgGH0IM
9mmbmzbowgdsl  GEbowol  gmowmgdom 339008 ©OML, mdzs 9939 Mbs 5©00bodbmu,
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LbEYegdgb B30b 09 200m33w gm0, LoJoMmMZzaE Ml  FowsErdmosbo dgEmgdol  boswaygdol
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L5305m© F30Mgs. oM sdoby dmol BgHmdgdHy olobo 3mbEgbEHMmoMm©Idosb Jgol  bogs®ol
2oUP3M03 s J3gdol 398, Loog boswogo 96 033g369%s  Logmbarol dog6.  sdo@md
1BSE3MO  BIOOGHMO0JOBY, OMIWgdoE 0dMm3905, LESMMGBIRJIOL Fobsfowgds s DBmmygbmemo
5JHo3mds  M3OoHIdMos  3EEYgool 5 J35bsgstols bEmdgdstg  boswogdo.
0099bgs35@  5doby 93 LEdOMRBIRJAL  Fgodgo  360d3zbgarmzsbo  figerowo  aLE®mYYIoWEo
360Hm3gLgdoL LogMmm dsbLTdo. AOTIMMZEOE0 0gm Mo30Mmbol  LOEOEOL s 3M3NYsEOoL
LbodFo MMzl 23900350l Fobgdom, Togooms  Foenzol Msombdo C. caucasicum-ob
30399o30sl J91dos ©MY-059930 dmobdsmml  0.9-2.03 g6/3% d39656H9mwo Bogs®o.

58 o0m©9bmdo©sb 0lobo 8mobggdgb 0.7 ©sb 17360/ 83Go  60gm0gMgdl, o3
3950099bL  Imbdotmgdmeo Ls3zgzgool  78-80%. 0gosb gs8mdobsdyg, Mmd Fowzolb  Msombdo
3939353000 59BH03mdoL 3gHhomo Fgmofodo s0hgal 180 gl (6 ™39) ©s dmEosbmdsdo
50539 39M0m©L  9dmbzg3s O3 M3MEJdOL 33900000 5dBH03MdSE, 9903gds 0mglsl  H™A,
05906 9vo  Jgwofodo 8gmdwosm  Bowmb 56 459319 dsgmb  momddols 162 96/8?
93965690 bogo®ro.

50 dgdombggzsdo Bggbo dmboggdgdo gdmbggzs Ubgs 09i3bogMgdol  dmbsbMgdsl  odol
9Lobgd, G 3939G9GOIO0 396M0m@EOL 356853 MdTo 5 Tl EobEMgdom 165 §6/d?
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3b9o30  yzgs  Bmbsigdgdoom C. caucasicum y3zgenebg  odBHow®os Ogledg 653390030, Mo
3963060930 Jomo Fowowo Gosbmzbmdoom 3 bszzgmdo.

b 8mbs3gdgdo 393G 9F9Mdgd96 C. caucasicum-ol 3390000 dmbo3909dL, SHYMBsOXIBbOL
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3390000 53B03mds (5Boxbwyemol s dgdmEamdol  3030).
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(6.64%/35) 500b0dbgds, bmarm  dobodogrmmo  03wol-sg30LEGMTo  (4.543/35) (gbO. 2). x360L

MOIGIbowdg 3939303008  3gMom©do 0dgrgds dbmerm  115a6/02 d39bsmgMero  Bago®o
(Haxyupumsumu un gp. 1980) (gb®. 29).

IM5350gx39bgd0L  dog foemzol  Mgaombio gswsdvdsggdmmo 83gbsegmwo bsMBgbgdol
50296mdoL  LybbMGMdS (3/8%/00g9)

gbc®oo 29

33RIZN K@M 1 65333000 II 6533300 III 65333000
ds0bo 18.6 0.31 30.07
0gbobo 51.0 - 174.0
0ge0olbo 12.4 0.31 15.5
0JBm3dgco 27.9 1.55 29.45

9b  085%) 90Y3ggdl, O™ x3MoL  YRILGHIPowDY EILOOYIsoIwo  3OMEgLgdO
5050 Bgd3gmoGMMol o8, LEIRBFA0bOl  Boombmb  Fgsdmgdom  Fgbgergdwoy,

s00@m0s3 booogdo aMmzogds b53wgde® @sdwowo d3gbstgmmo bs®bgbgdo (Uvarov, Scheus.
2004). 9bsgrmaom®o  LyGmomos  dowoe 969w gd%bY, Lowsg ©ILGHOMIGoMwo  3GMmaEgLgdoL
Lohdo®ol MO390 FBOJAHMOL  BHgI3gMeGH s  FoMmTmopabl. 53 30MM™dgddo  Mbgdbgdenm-
LO3OMGBHRJIOL OO PoblO3MPMYPIMOE OO, MI3d Bs33gooL  IMbTomgdol  LoLMsxgg
@5  dmbgawgds  Jomdo  Ms0gbsdg  F9bgergdyamos, B 29bggdby  IzbmzMgd
330530936 J9569000.

dglhogo Ms0mbgddo LodMmMmReagdol dogH sdwowo bsgs@ol Mompgbmds Bshgzgbgdos
gb®oedo 30.

LBHRI6PIobOL  Gs0mbdo  yzgasBg  IMszseMoEbmzsbo  Lobgmdols M. brachyurum-ob
33305l 9dBHoeo  33990L 39600omEdo (5 ©39) d9w9dos 45059935l 04%
939690990 bogsMo ©sdwowo ©gBH®moGOL  Loghmm Bobosb. x3M0L  MmawEgbowbyg qb
06535¢039bgd0  99BH0mO 339006  29b63sgemdsdo (4 m3g) Bmobdségb dbmerme 0.03-0.005%
996o¢  b03m09MHgdol  sdwowo  93gbsdgmeo  Boys®osb. dMszsxygbgdo M. brachyurum
939wy 99BHoms© 9mddggdgb Lodo®mgguoml  Bggadol  sdmdo Hmbol  Boswopqddo.
30@0obol 308@gdscg  GgMsbme  $HyYggddo 3390000 9gGHozmdol  dgMomdo (7m39) obobo
2505878539096 200 8/8%-00g Bogs®ol  8BGoew Bsbsl, LooEsbyE oLobo sLoJoEoMgd96 130y
5 9mobdomgb BogmogMgdsms (33wr0ls s FoGgdol  3hmaqbdo (Koxms, 1983).

00vb9350 O3M3MmEYool  I30609MH0Ebmzbgdols LEgxnsbHdobool  Msombdo Ls3zdsme
95050 3399000 5gdBH0o3modol 05b39690¢gd00 390m06MBgms QO3 M3MEJYOOUL,
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3moEqldogdol  mxsbol  FoMdmdoygbgero  B. ferrugineus Mmdwgdog  LsdMewme
dmobdobbgb 0.3% d3gbo®gnmen Folognsll G0 Boysmol  Loghom doliosb.

9093905, LEJBBHdobol  Moomboll  yzgws bobgmdol  o3Ewm3mEgdl  wMbsdo sdgm
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30 93060905 72% @b 8%-0g gbmggrol Lbgmwol  dsbol  gMmmgmEby.

7. 9qbHogomo Ladmmaoaqgool bsfersggddo ©oYgbowr0s FoMoo (39 MBMEOGHOO
5dBHogmds. LoFderol  dmbgengdol  3MmEgbdo s ToghH bgds 70% ob 90%-0og ULozzgd
Mo3ombdo 9995350 MxMgEolol sdws. MxMgoLbol  Yzgesbg 9JG0MG  ©TIYEgdI©
g4m6md9wgdo - A. bipunctata 3930690056, H®Igwms gduzMgdgbGHgddo MxGMgobol  dbmerme
33905 sMRgbogo.

8. boo@ogoll  Mbgdbgderm  BadOHmBoaqdo  se3m  dgeembg  9dBHoe  dmbofowrgmdsls
090Mmdgb dofiol Bgs bogo®ol  alEBHMM30580, Momsz bgwl  MHgmdgb ol LHEE o
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BoOomwo s 9bdo6gdgb dommmaom® {MHgdMmnbasl domodmosb 93mboLEgdgddo.

693dgbs30900

L. ¢yg-0mol  bmbol 3O addo  Y439wsbg  LoyMMomgdms  dMdmrs  Bosoaol
9O@MBobsb, OHMIglsg Moy Go0mbgddo 543l Logdom dwrogo  49630m06Mgds. sdo@md
605900l bogmxz0gMgool  googdol  bygddgdo 30639w0 Moyl  MMmboldogdosms TGOl
MBS 500bodbML b0s@ogoll gOHMBOSL b dMAMmEs bgemgby®mo GHgemobgdol, boswoglivgs®o
3M0GHMOMJ0L, §gosdFgMo o §9owysdyzobo 33egdols s Lbgs bodreegdgdom.

2. B0soaq00lL boyma3096Mqdols s LabMBEIM-LsdgMOBMm 3w EHMMYdOL  FMbogE0sbmdol
239L50IIWIE oo 603369 mds  5g3l  Lobydgdol  as0mygbgdsls s LoIMSEOSL,
Mmdgeog bl ¢figmdl 605030l 2odoEMIdl MmMmsbmwo Bogmoggdgdom, sSHBmEHOm ©s
D905306vo 3960l ToaMgdsL.

3. bEHYBIBHAobOL  G0MmbIo  FMI-0gEMmms BmbLL oo FbgEMmds  5d3l, Gmymes
0bgoMog 153390  V5BOL  TgzbM3z9EgMdoLsmzolL. 98  THOMOZ  LoYMMOIE®IOMS  LodmzMgdol
2350bEgds, oo gorgdxmdgLgds dogsbgmol  dgogbgom, J3900L  S0m3IMIBoLs s bbgs
©mboldogdgdol  Bsdwgeeadoom.

4. LSIMZOHFOOL  QoIxMdLYOOL  EMBoldogdsms  Fmeol 50LYB0dBSZ305,  30MHBHY30L
b90d9B0 ©o  dmfiamoagdgeeo  dmggdol Mgy Eromads. 50 3boom  Fgodergds  Imbqgl
0560330356900 goo®Bgbs dogmo  goboym®goologsb ©@s ol syowsl 133905
290085 IROM0  BOEobgMol  (Gbsds s Lbgs) gobzomamgds, Mog LogMdbmdsm 330090l
bmdod®o 9gwmbgmdgdol  Lsdgm@bgm ©oMgdmEgdsls.

5. L5dm3zmAdOL  ASLIxMmdLYdEO© B0 I603369M35600 O FoMdJIMYO Bs339mqdOL
50mdMOMds,  bgsdotrmwo  Bsdmbsgbo  fywrgdols 0mdmegds,  Lobdgdol d939bo,
05ObgMEol  Fgogligs, o3 Log®mdbmds@ s9dxmdILdL  dsErsbgol  BWMGOL G
3902960mdsl s 9©oEIdL  Tob  TmMbOgEr0sbMASL.

6. LYIMZMFOOL  FoMToEMOOL  A5EOEIdOL  gOMIOMO Y39wsHg 9608369 mzsbo MMbols
dogdo 990dwgds Bsomzoml 3500 Lvewsmdom Mo30MmbseMo ©oGH30MM3s s dMmzgdol
350900l ©s33s (Scimone, et al., 2007). LodmgMgdool  d3gbstgmwo ©s B0ssMMO  Logs®ol
3OLgdMwo  dyMmPoMgmdol dobggom  ©iggbgds (ogsdoMqgds), o3  ™og30L dbemog
23900lbIMdL 30 9JL3WMsGEsEoolL ©OMgoom  dghgMgdsl,  ddErsbgmo  Logs®ol
00bOYIBs©.  o@LEBOTbsg0s, MMI 3 TBMHOZ3 WYROM OO O™ EILFOMPIOS  IWOIH
9HMDBoMGOME ©sdg3bow LodmzMgdl.

7. BoGIOIRdMwo 33193900l Log3Adz9wDHy  oYgboos, MM boswsyfo®dmddbol
30m@3gLbgddo  §sdgz9b  Mmel  (CokomoBa, 2009) Bosopado  dmdobodg  ds30mgzsw960l

o600 3op9bwqd0 LM gdgb, HmIgwms 3Ebmggwdmddggds®gs ©IdM30IdMEo BoswROL
39053305,  dMgms 096935, 3390000  59EGH03MdOL dg9o  Homdmgdbowo  mEysbmwo
Boghmgd0m  2odEoEMgds @S bBoooaol  ddereg®o  3mdmbol  dMol  Ggddbs Gl mogzoL
dbmog 9950008  Bosoaol  65gmxzogMgdol  Lsg3mdgzgEl. 99geb A9TMIOBIGY, SEOWgdGE
3060Md5  d0a3ohbos  Mbg@bgderm  3bmzgums bosogol BMmMIgIoL  IM35RgMHM3b9d0L
5335-U9boOhMbgds.
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8. dmbgdMogo Lodmzmgdol  2omdxmdgLgdol  ABYd0: LodmzmdoL o dxmdILgdol
do6005©O  LTMOEgdgd0s: BodmzMgool  2ofdgbws BaMgzgergdobogsb (1533905 M3sGRYOLO,
0536 @5 Tbsdosbo) o 939wbsM0Losb,  BobgGorm@o s MOPsbMo  Labydgdoom
2490000MJds,  Losg  9MOL d9L50EgdEEMds  BodmgzMgdols dmmfiyzs s  J3900Lgsb
29LBRMOz9ds.

95058056 LEdM3MPODBY LoMY39wgdMSD dOIMEOL  Lowy3gomgle Bsdwoemgdss dgMbgzo0m
396003009006 gsdmygqbgds, mwdas Bmbgdol WOE30m0  JobMbgdol  pomzoerol  fobgdoom
03090905  TbsdJod03oBHad0ol  39dmyabgdsdo 930w gdw0s  A9M330wwo  IgBM3gd0L
Q5332

sMsjodoMo  99gnMmEgdosb  LadmgzgMgdol L5MY390gdMSb  dMIMEOL 9M0-9OH™

15939009 LT GdSE 2393006905 dMggdol F9dgy, dosbgmol T E3E056xd53Y
— Y3530QmdoL  39MHoMmEAdo FMmOdZo.

LoLwdgdosb 9439wy  9BIIGHMM0s  SDBMG-BMLGMOMzsbo  Lobmdgdol 209myggbgoo.
Loly39wo0s  89sMgOOm 0580 @S b3 gdLsbOBIMM  93MEMA0MMHI©  Lgms  Lolwydgdol
209mygbgdo.

9. B3gbo SBOHO® gOM-9MMO Y39wsBg IBIIAIO Lsdowgds© b0owsygdol sebswyqbso
390d@gds  ho0m35wml  39MHT0ZMEEHNIOOL  58myYqbads. BoGIMgdMo  bsdmdsmgdol  9z39d@GHob
249009690 dgLedEgdgEr0s ©sdsEgd0m 390303 EHWOHOL FgBsbom @s sbowo Labgmdgdol,
29BLO3IMMOPOIMwo  domEMmyomMo  m30Lgd900L  dJmbg  Izgbotgms  @IMgLZ0m.  BosIROL
Bogmxz096Mm9d0L  49dxmdILYdOL  3OMEgLlo  J0dEOBIMGMBL  bosIRol  Bgwsdo@by  sdEHowdo
2560 603009M90900L  (3m3mlol) s FoLmsb 39538060 gdMo  Jodowmo  gbgMaool
3039008 botxby. 3MIMLol oBHgdol shJoMgds 3o  Tglodwrgdgwos  39Mm303MEEGMIMHOL
d9¢9bom (Crpuranosa, bapue, 2005). 5439 mbs o9Lzsl bosbo, GmI 39M03MwEHMes 56w
F05949wgdo bolvMm3z9w0s 0yml dmEgdne GHYMoGHMM0sDY sOLYdIME 1533900056 5I3EH0MYdWMWO
oymlb  (,PaiioHnpoBaHHass  BEpMHKYJIBTYpa“).  30599¢9dol  Gom©gbmdM30  (339¢0dQMBS
5930009005 6050l M30LMOM030 Fobolinsmgdwgdby. bgbs-mgligs, Boswsgol dmMfy3zs,
93396909990 LoRsMOL 3MEEH03060Gds s MMABMEO Boghmgdol sOBYDdMBS boswsydo - gl sGob
gzgs ol 30Mmds Mo3 F05Ygegdol 3bmggudmddngdslomeb gMoms© bgwl 9gmfiymdl boswsgol
Bogmxz096M9d0L  BEOELL. LHmMgo 3mdmlo sGob ol, Mol d9dz9mdomsz boswogo  sHgMbIdL
mOQ56m@o Boghmgdol 1533990 gargdgbBHgool Loboom dgbs®bmbgdsls s 0o bgedolsfzomdo
bgds  I3gbotggdolomgol. 5939  bs  s©00obodbml,  GMmI  39MT0zNEHMGOL  BOE.-
2906530 980L5MZ0L  59930gdgE0s Fgledsdolo d3gboMgeo LsgsMol s®LYdMds (HekpacoBa u
np.2010).

10. Bg9b doge Bo@oMgdmwo 331939305 25dMmIobstg sE0EdgE M93md9bs0s bos
Bo0m3o0mlb  5Qy0wMmdMogo 3oty  B3gMIYNJBIoLyS s FmlsbErgmdol  0bgmMIoMgdobsdo
go96050ad0L 25HMs. 53 d0Bbom 9300 dIE0s 56 FoMGHM dOMBMMHIOOLS S 031 9EHJOOL
0m0bogds, 90539  LOZdIPMMs LMool  IgMMbgmdoL  LsdoboLE®ML  FgLsdsdolds
LHALObMENDTS s B3YE0oEOLEGHYOTs M1gu0Mmbgddo Bos@s®mmb EMmgobobygdo-dgbzgr®gdo. mbws
00Dl LoobBMMTs30m  3mbBHIMGd0 OMIWDY3 MPGOI® @S FoOFH0Z, 9393050 LEO
dbobEgmdOLSMZ0L 4oL gbsBg 49bMgLGdME0 046905 0bBMMTs30s v HMyMGO by 0yml
L5IM3MYOOL IMbToMGOOL Mg:000 s Mo MM SLOWEWIIL bosogol Gambs Jzgybol gmo-gHmo
30530910 MLYOLOL S©YJbs-dgbsMBMbgdsT0.
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Georgian High Mountain Pastur es Biodiver sity:
M akrofauna‘s Structure, Feeding Activity and Monitoring

Nowadays under the assumption of ecological changes caused by global warming and human impact,
study of high mountain ecosystems and facilitating maximal development of soil is one of the most actual
problems for scientists. In high mountain regions of Georgia livestock farming is the main agricultural
branch. Finding an optimal balance between livestock production and grazing impact on animal diversity is
important for the development of sustainable grazing systems (Wallis De Vries, at al., 2007). Hence, the
considerable amount of meadows in high mountain regions of Eastern Georgia are used as pastures and the
others in adjacent areas are occupied with technical cultures (potato, cereal crops). The rate of plant litter
decomposition , the soil structure and formation of its humus horizon significantly depends on a vital
activity of soil makrofauna.

Ecosystems of relatively simple structures are mostly convenient for biogeocenological researches and at the
same time are less studied. High mountain regions are just those areas where in rather extreme conditions for
living organisms ecosystems of the most simple structures are formed and developed.

Activity of soil inhabitants determines the rate of plant residues destruction and their mineralization, and
accordingly the rates of turnover of organic compounds. The character of plant litter destruction, its
structure and humus horizon formation entirely depends on the action of representatives of soil micro- and
makrofauna (millipedes, wood lice, earthworms, caterpillars, dipterans’ worms, etc).

Investigations of soil invertebrate’s metabolism and productivity in soil zoology are connected with the
quantitative estimation of soil saprophages’ role in the humification and mineralization processes of leaf
litter. As metabolic activity of soil saprophages is determined not only by the quantity of applied food, but
also by chemical and mechanical properties of the litter (Striganova, 1980) and depended on the
physiological condition of animals, soil zoologists began to study a quantitive side of saprophages
metabolism, taking into account the influence of environment factors on the speed of metabolic processes,
the physiological condition of animals during the activity and the whole life cycle.

Soil invertebrates appear as bioindicators of soil state, and we consider that the study of makrofauna
structure of high mountain soils and estimation of their role in trophic chain should be the most effective
method of ecological monitoring of such type ecosystems. Their role is significant in mixing of various soil
layers, in increasing of water flowing and aeration, in improvement of soil physical and chemical
characteristics and in enrichment of organic matter with products of their vital activity. The representatives
of makrofauna also play a role of saprophage-humificators and take an active part in bringing organic
compounds of plant litter into deep layers of soil and enriching soil mineral horizon which leads to
deepening of soil profile and formation. Invertebrate-saprophages release energy and nutrient elements
accumulated by green plants. It should be noted that the soil invertebrates can be used as sensitive indicators
of soil regime and for soil diagnostics.

The main goals of this work are:

» to study a quantitative parity of dominant soil inhabitants in High-Mountainous pastures of Georgia
» to define species composition, horizontal and vertical distributions, seasonal dynamics in soil layers.
» to study of trophic structures, and define inhabitants’ roles in decomposition of plant remains

P to estimate saprophages role in soil biota

» to study nutritional and energetic requirements of saprophages inhabited in soils of High Mountain
meadows and their role in decomposition and mineralization of plant remains.

Study of High-Mountain soils makrofauna structure and estimation of their role in trophic chain should be
the most effective method of ecological monitoring for such type ecosystems. Saprophytic complex of soil
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inhabitants is the basic group, whose action determines the rate of biological cycle and the level of primary
productivity, and what is essential; they may be used for soil diagnostics as sensitive indicators of soil
regime.

Estimation of High-Mountain meadows’ primary productivity needs a complex investigation of all
components of the ecosystems and their interactions; moreover soil invertebrates affect directly plant
productivity.

Try to cut a block of land from the vergin steppe-you will see more roots of grasses, worm passages, bugs,
larvas than a land. All of these seethes, drills, sharpens, digs the soil and get incomparable to
anything living sponge”(Dokuchaev, 1884).

Many of the agronomists at the time believed that the land should not be ploughed, husked, cultivated,
harrowed etc. One should only mow and harvest. Unfortunately, at present a grain grower destroys
Dokuchaev’s “Alive sponge” by ploughing several times a year. And this is only the beginning of a disaster:
a ploughed or loosened soil quickly thickened and becomes air-proof. The main problem emerges as rare soil
habitants extract little carbon gas that can’t be obtained from the atmosphere either, because of soil air
impermeability. The carbon gas deficiency causes carbonic acid decrease in the soil, which facilitates the
formation of feeding solutions for the plants. The situation is complicated because of overdrying or
extinction of the restricted soil. “Alive sponge” is damaged; the soil degrades and turns into a dust, filled
with mineral fertilizers. Some methods of rehabilitation of degraded soils are used: for example, the Greek
government pays farmers dotation in case if they leave lands fallow within five years. In Russia the degraded
soils are first sowed with siderites followed by ploughing and then manured with further ploughing and
so on. All these methods take land away from crop rotations for 5 or more years and are less effective
because of soil animals* defficiency.

At the turn of the 19™ and 20™ century’s agronomer Ovsinsky (1898) managed to increase the crop capacity
ten times within some years, the damaged soils obtained the primeval features. He proved that the soil is
recovered only with the help of the soil living creatures- worms, bugs and larvae.

Representatives of soil makrofauna play the role of saprophages-humificators and take an active part
introducing organic compounds of plant litter into deeper layers of soil, enriching soil mineral horizon and
thus, deepening and forming soil profile. Invertebrate-saprophages release energy and also nutrient
elements that are accumulated by green plants. The saprophytic complex of soil inhabitants is the basic
group whose action determines the rate of biological cycle and the level of primary productivity.

MATERIAL AND METHODS

To study specific composition of soil inhabitants of high mountain ecosystems , their distribution and trophic
structure standard methods applied in soil zoology were used (Ghilarov, 1975). Traps were used for
gathering and definition of dominant species of soil invertebrates. A role of soil invertebrate-saprophages
was shown in plant litter destruction processes, in enhancement of biological cycle of high mountain
ecosystems and in maintenance of soil natural fertility.

A complex research of high-mountainous ecosystems and components, their vital activities were investigated
in two regions of Georgian High Mountainous pastures: Stephantsminda and Tsalka. The basic groups of
high mountain meadows invertebrate-saprohages (millipedes, earthworms, caterpillars and Wood lice) were
determined.

In the fields with Lucerne the prevalence of the number of saprophages was clearly expressed and their
approximate number was 60%. The structure of invertebrates’ population in these places was characterized
by the variety of trophic groupings and poly-dominance. In the lower mountain forest zone canopy
saprophages predominate and compose 76% of the total number and are represented also with rain worms,
woodlice and diplopods. In the mining soils of alpine meadow there was found just one species of diplopods
- Catamicrophyllum caucascum and their number comprised more than 200 ind. /m” or 88%.It is necessary

79



to note that the presence of rare and endemic forms is characteristic for the makrofauna of the alpine
meadow of alpine zone.

Determination of parameters of nutritional activity of invertebrate-saprophages was carried out by both,
gravimetric (Striganova, 1975) and biochemical (Vinberg, 1968) methods. Biochemical method is based on
oxidative action of K,Cr,O; on organic matter. For the study of biochemical reactions a spectrophotometer
will be used. A degree of decomposition of cell structures of plant remains, content of cellulose in
nutriment and excrements of saprophages will be also estimated with a spectrophotometer.

The research territory is represents a pasture with an intensive sheep graze. Registrations of large
invertebrates were carried on with a digging up method and the follow-up manual soils sift (Ghilarov, 1975).
A probe size was 50x50 cm and the depth - up to 50cm. A registration of each plot was carried on in :
June, October, May and July.

The material was gathered on the level of 1600-1650 m asl. in Tsalka region .In each region we chose
three sites. The distance between them was 1-1,5 km, two plots of them were located on the hills (1650 m
asl) and one was in a depression (1620 m asl) between them.

In Stephantsminda region (1800 m asl) investigations were carried out in four plots. In addition ,the
material was gathered in Cross Pass (2395 m asl) and in the surrounding areas of Tbilisi (800 m asl).

The vegetation cover of the research sites in Stephantsminda region consisted of the Phleum pratense,
Bromus variegatus, Agrostis planofolia, Trisetum flavescens, Trifolium canescens. The subalpine zone was
mainly presented by Rhododendron caucasicum. The xerophytic plants were mostly represented by

Artemisia absinthium.

During the manual soil sifting procedures the following groups of makrofauna: earthworms, millipedes,
insects and molluscs were found in the experimental plots, we chose the following representatives
of saprophages to conduct our studies:

Mpyriapoda — Diplopoda Habitat
Family - Julidae
1. Megaphyllum brachyurum (Attems , 1899) Stephantsminda Region
Cross Pass
Thbilisi Suburbs, River Vere Gorge
2. Julus sp. Stephantsminda Region
3. Catamicrophyllum caucasicum (Verhoeff, 1900) Tsalka-Dmanisi Highlands
Family - Polydesmidae
4. Brachydesmus ferrugineus (Lohmander, 1936) Stephantsminda Region
Isopoda- Oniscoidea
Family - Porcellionidae
5. Parcilisticus sp. Stephantsminda Region
6. Trachelipus Budde-Lund, 1908 Stephantsminda Region
Family - Armadilliddidae
7. Armadillidium Latreille, 1804 Stephantsminda Region

Insecta — Dermaptera
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Family - Forficulidae

8. Anechura bipunctata Fabricius Stephantsminda Region

Only one species- the representative of Molluscs® family Helicidae, Euompalia selecta (Kliku) was found
in Tsalka region and also were registrated 13 species of earthwarms - Nicodrilus jassyensis jassyensis, N.
caliginosus trapezoides, N. roseus roseus, Eisenia grandis perelae, E. foetida foetida, E. tetraedra tetraedra,
Dendrobaena alpina alpina, D. veneta, D. pentheri, D.octaedra, D. kurashvilii, D. byblica byblica, D.
lacteum.

All investigated species are phytosaprophages and belong to a terrestrial plant remains consumers group.

In each plot registration was carried out in the following terms: June, October, May and July. The depth of
the soil is up to 50cm. In each layer the amount and biomasses of invertebrates were calculated.

Three points for material gathering have been selected in each site and at each of them three probes were
taken in the depth up to 40-50cm.

Saprophages were contained in glass vessels of 500 c¢m® in the laboratory conditions. Experiments to
determine feeding activity readings for each species of soil inhabitant invertebrates were carried out in vitro
at temperature +20°C, for 10-20 times within 4-6 days. We tried to keep a constant humidity (about 75%).
Both root and leaf residues were used as food.

In view of that the millipedes M. brachyurum encountered at all altitudes of experimental areas, we decided
to investigate interpopulation differences in coefficients of feeding activity and their dependence on climatic
conditions of habitat. Thus, M. brachyurum feeding activity was studied in three habitats, located at
different altitudes of the mountain profile of the Main Caucasian ridge: in the forest belt - the village
Tskhneti (mixed broadleaf forest - 1000 m asl) in subalpine (Stephantsminda - 1800 m asl) and alpine (Cross
Pass - 2395 m asl) low grass meadows. The low grass covering of the Cross Pass mostly consisted of
Nordus stricta’s associacion of libbaldia parviflora, Geranium gymnocaulon, Festucetum mixtoherbosum,

Festuca varia, Inula grandulosa and Geranium gymnocaulon.

In the forest formation Populus hibrida, Salix australior, Robinia pseudoacacia, Quercus longipes,
Carpinus orientalis, Carpinus caucasica, etc. were predominant (Gulisashvili et al., 1975). The underlying
rock is alluvial herbaceous-sandy. The cover includes herbs and forbs. The thickness of the litter is 1 to 2cm.
The soil is medium loamy, fairly wet and poorly structured. Occasionally, there occur stones. The humidity
of the soil increases with depth.

In the forest population of millipedes two age groups were identified - juveniles weighing 28 mg and adults
weighing up to 170 mg.

To determine the effects of climatic conditions on the representatives of all millipede population the
experiments were conducted in several different ways, in particular during the experiment the part of adult
millipedes were placed in a refrigerator at 10 ° C, and the other part as a group of juveniles in our
experiments were kept at room temperature - 22°C.

Within the experimental period saprophages were kept separately in Petri cups. Biomasses identification
was estimated by a weight of a fixed individual.

The experimental works were conducted under the laboratory conditions at room temperature in the
Institute of Zoology.
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RESULTS AND DISCUSSIONS

The vegetation of Tsalkaregion in Highlands black soil mostly represented by Stipa, Andropogon
ischaemum, Festuca pratensis Huds. 1t‘s necessary to note that the species composition of plant covering is
richly represented ,thus encouraging the establishment of a powerful soil profile.

In soil probes the following six orders and eleven families of insects were discovered: Cicadidae
(Homoptera), Forficulidae (Dermaptera), Carabidae, Scarabaeidae, Elateridae, Tenebrionidae, Byrrhidae,
Curculionidae (Coleoptera), Geometridae (Lepidoptera), Tentheridinidae, Formicidae (Hymenoptera),
Asilidae, Muscidae (Diptera). Species of Insect’s Worms (Tsalka Region) Table 5(see attachment).

Researches clearly showed a leading position of earthworms both in ennobled and depression plots. But it
should be noted that in depression a number of makrofauna representatives was several times less in
comparison with raised sites. In our opinion the reduced number was caused by higher humidity of soil that
was proved with the presence of hygrophilous kinds of makrofauna, such as earthworms and by complete
absence of steppe kind Nicodrilus jassyensis on the site.

Soil makrofauna structure stability greatly depends on pasture loading. An excessive overloading of pastures
often leads to unrecoverable results which can be revealed with tamping and packing of soil and destruction
of plant cover. All these events cause withdrawal of important species actively involved in soil forming
processes from faunistic complex.

The comparison of basic makrofauna groups’ quantity in the investigated plots is resulted in Figure 6 (see
attachment).

In the third plot with the highest population of invertebrates, millipedes made 50.6 % from an aggregate
number. The second place in abundance held earthworms — 31.4% and insects - only 18 %. In the first plot
the quantity of earthworms contained 50 %, but their absolute quantity was 1.5 times more in comparison
with the third plot.

Depth of population and occurrence of representatives of makrofauna were 50 cm in all three plots. The most
populated were the top horizons of soil, namely to 30 cm, there were only individual species of larvae of
weevils and lamellicorns that laid deeper.

The vertical distribution of the main soil inhabitants on the experimental plots is presented in Fig. 8 (see
attachment).

High indicators of invertebrates’ biomass in the third plot differs. The basic part of a biomass of animals
was made by diplopods which dominated in the quantity in this plot..Their biomass exceeded 65% of all
amount of animals biomass in this site whereas the biomass of earthworms made 23% from the general
amount of invertebrates biomass in the third plot and insects made 9 %. The third site differed in a
biomass shells which reached 42 g/m” - 2.5% from the general amount of biomass .

Among the investigated plots the third one was with the most densely populated invertebrates, namely -
millipedes made 50.6 % from an aggregate number. The second place in abundance held earthworms —
31.4% and insects - only 18%. In the first plot the quantity of earthworms contained 50 %, but their absolute
quantity was 1.5 times more in comparison with the third plot.

Seasonal dynamics of quantity of millipedes Catamicrophyllum caucasicum in all plots are shown on Fig. 7
(see Georgian version). In the drawings sharp fluctuations of these animals’ number are clearly observed. In
the second plot during the summer there was a mass destruction of millipedes that had been caused by an
abundance of precipitations in the form of hailstones and low temperatures; thus, in autumn in the second
plot their number was practically leveled to zero. In May in all three plots the percentage parity was almost
identical and fluctuated from 12 to 17 %. It is necessary to consider big seasonal fluctuations of these
representatives of saprophages during a quantitative estimation of their activity in destruction processes.
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In trophic structure of complexes of makrofauna prevalence of sarpophages is obviously expressed.
Earthworms, millipedes are the active destroyers of the plant remains. Naturally, in meadow soils the basic
food resource for these saprophages was the remains of roots, and for millipedes - decaying parts of plants.
Among larvae also there were the representatives of saprophytic complex, namely — larvae of lamellicorn
bugs. In the investigated pasturage plots there were a considerable quantity of bugs-earth-boring dung
beetles. They were especially numerous in the first and second plots.

The grouping of phytophages in meadow soils of the observable area was presented with the representatives
of dominating genera of larvae of weevils Adelognatha and Phanerognatha, darkling beetles -
Cylinndritonus brevicolis, carabid beetles - Carabus maurus, C. adamsi, and larvae elaterids - Selatosomus
latus, Agriotes obscures, etc.

The complex of predators was presented with representatives of genera Clivina, Carabus, Notiophilus, etc.,
and also larvae dipterans etc. The quantity of saprophages in all three plots made more than 80 % from total
makrofauna Fig. 9 (see attachment).

Our studies suggest that  the most active consumers of  plant litter are  Diplopods  Catamicrophyllum
caucasicum from Tsalka region that determined their abundance in the humus-rich soils.

In Stephantsminda region diplopods also played fundamental role in the destructive processes of residues
and the activity of woodlice and earwigs was almost equal and relatively low.

In researched plots of Stephantsminda region the following dominant representatives of makrofauna were
determined: Earthworms, Millipedes, Insects and Wood lice, and their quantities were 3.2%, 12.7%, 79.4%
and 4.8% whereas the biomasses - 13.5, 1.4, 5.3 and 0.008 g/m’. In the groups of the low-grass meadow
subalpine zone of mountain pastures the level of occupancy of the soil with soil invertebrates varied in
different versions of meadow habitat fluctuated between 55-850 ind/m”. A number of crucial differences of
soil invertebrates depended on the peculiarities of a relief within one site. The majority of the animals were
concentrated in upper layers (10-30 cm) of soil and on the surface of the soil under the stone placers. The
greatest number of animals was at the edge of the screed. The tendency of transition of soil animals to
inhabit the soil surface at high altitudes increased with the height where the main limiting factor was the lack
of heat in the soil.

Megaphyllum brachyurum feeding activity was researched in three habitats located in different
heights of Caucasian mountain profile: forest level (800 m asl), short grassy meadows of subalpine
(at 1800m asl) and alpine (at 2 395m asl). The plant residues were used for feeding of Diplopods.
Two weight categories were defined in the forest population: juvenile with mass of 28 mg and
adult - 171.7 mg.

When comparing the uptake rates and quantities of the actual diet of a millipede M. brachyurum reducing
rates of feeding activity of larger animals were established. In juvenile M. brachyurum a very high rate of
consumption of plant material was found. Per day diplopods consumed lots of litter, three times more than
the dry weight of animals’ body.

The value of the diet in adults was quite high in comparison with other millipedes populating the forests of
the Caucasus, M. brachyurum is an exception in this series, because value of the percentage of adults of this
species is higher than that in the smallest specimens Cylindroiulus ruber- weighing 16mg (Striganova,
1980).

The high rate of food consumption can be considered as an adaptation to reduce the period of nutrition and
growth under unfavorable conditions (summer drought, high temperatures). In M. brachyurum even during
short-term tests, an increase in body weight on an average of 3mg. indicates a high growth rate of diplopods
that is characteristic to the forms with prolonged diapauses and the short period of active life. In the summer
under high temperature cessation in nutrition and growth was observed in the forest population of diplopods.
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The populations of M. brachyurum inhabiting the subalpine zone of the Caucasus is not significantly
different in active food consumption in compared with the forest population with an equal weight, and
amounted just 39% . The specific uptake of food exceeds 20%, which is typical for soil saprophages living
in pessimal conditions. It clearly shows adaptation to an increase in the actual diet due to the increased
digestibility of food, which is typical for the forms inhabiting in conditions of heat shortage. Value of the
actual intake ranged from 2-4 mg / ind / per day. The values of kA% in the smallest and largest millipede
are significantly different: in individuals with a live weight 21.5mg k, are 47.6%, and in individuals with a
mass of 36 mg, the figure is 22% (Figure 1).

The population of the Cross Pass experimental series was distinguished by wide fluctuations, for example, in
individuals with similar body weight 32-34 mg ratio of food consumption varied almost six fold - from 5 to
28.5%. Similar fluctuations were noted in the ratio of specific uptake - from 9 to 24%.

In Comparison with the subalpine population of the district Stephantsminda millipedes from the Cross Pass
were distinguished by a large size (an average of 66 mg). The rates of food consumption are three times
lower than that associated with a lower temperature conditions in their natural habitats. As in millipedes
from the subalpine zone, the reduced rate of food consumption is compensated by high assimilability,
immediately it should be noted that the value of the actual intake per unit body weight was a bit low in
millipede from the Cross Pass (see table).

The relationship between indices of feeding activity k % and k% of body weight was weakly expressed
during the quite rapid individual fluctuations of feeding activity.

Climatic conditions of the Cross Pass are characterized by great severity. The inhabitants of grassy turf lack
of heat in the summer, of that high levels of feeding activity in representatives of Stephantsminda population
can be attributed to more favorable climatic conditions of their habitats, but in representatives of the species
of forest millipede populations living in warm climate, the rate of food consumption and actual intake is a
few times high than that of high population (Figure 1). In sub-alpine meadows during the spring and
summer grass sod and the soil retains enough humidity. The main factor limiting the feeding activity of
saprophages is the lack of heat. Therefore, above the forest belt a decrease in food rations of diplopods at
the expense of lowering the rate of food consumption is observed.

Definitions of feeding activity of M. brachyurum revealed a relatively high assimilation of food, about 60-
90%. The highest digestibility (94.6%) was recorded in the representatives of the juvenile group; in the
millipedes from Cross Pass kept in a refrigerator digestibility was almost 10% higher than during their
detention at room temperature. An average weight of animals in both experimental series was almost the
same. The rate of food consumption at 10°C was twice as lower as illustrated by the above data; the low
temperature slowed down the process of digestion due to the reduction rate of enzymatic reaction. At the
low temperature the energy exchange consumption reduced. In the animals adapted to the conditions of the
low temperature the intensification of the plastic exchange with the accumulation of reserve compounds
was observed. In M. brachyurum weight gain 0.41 mg per day was observed during brief three-day tests at
10°C. Often during the summer rapid short-term drop in the temperature occursed in Cross Pass, which in
its turn caused sharp fluctuations in the feeding activity reflecting changes in metabolism.

The  great differences was  obtained in comparing of  feeding activity indices in ~ populations  of

M. brachyurum from alpine meadow ecosystems and the forest belt (juv. group). At almost the same body
weight (about 10mg dry weight), the representatives of forest population were almost ten times more
actively fed than diplopods from Stephantsminda (see table 14 in Georgian version). This result is
primarily explained by the fact that animals of the juvenile group spent a large part of the energy on growth;
during vegetative season in the first year of life in millipedes several molts were observed. It is known that
before and after the molt they do not eat for 2-3 days. Therefore, intermolt periods of feeding activity are
very high, because they accumulate certain amount of reserves for the next period of feeding activity.
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During the experiment in most individuals a small increase in live weight gain was marked, however this
figure was insignificant and indicated that all assimilated food was used by millipede in metabolic processes.

In mountainous regions food consumption speed reduced to7 times in the height increase from 700 to
2 395 m asl. The amount of factual ration reduced from 72% to 8% per body weight.

The investigation of soil invertebrate’s metabolism and productivity in soil zoology are connected with the
quantitative estimation of the soil saprophages’ role in the hummification and mineralization processes of the
leaf litter. The definition ratio of phytosaprophages feeding activity showed high food assimilability (60-
70%). We consider the improved food assimilability for invertebrates from the alpine pastures as an
adaptation of saprophages to pessimal habitat conditions.

The biochemical method showed that the millipedes consumed 88-94%, wood lice — 82-86% and the
dermapterans, especially earwig - about 99.4% of cellular tissue of the applied food. Among the millipeds
the maximum amount of cellulose consumed by the representatives of Polidesmidae B. ferrugineus — 94.4%,
C. caucasicum as active consumers of cellulose were (90.3%) . The active consumers cellular tissue were
woodlouse — Trachelipus sp. and Parcilisticus sp. ate cellular tissue accordingly — 83 and 86%
cellulose contained in the hornbeam litter. Also been determined fiber intake of Trachelipus sp. and earwigs
— A. bipunctata while feeding hornbeam litter and root residues.The amount of fiberin the clover
roots was 19.5%, the  amount of recycled cellulose to/of both representatives of soil saprophages was
high and reached up to 96 -98.5%

In our experiments the amount of assimilated energy cellulose, dietary intaken by saprophages, was

determined by the number of monosaccharides that were formed by acid hydrolysis of cellulose.The results
showed that soil saprophagous alpine meadow  ecosystems were able torecycle more than half of
the cellulose contained in food, and they also released a large amount of cellulose while processing food

and that determined their role in the mineralization of crop residues and energy turnover. We must
also add that the high degradability of cellulose determined the very high level of food assimilation, as
the cellular tissue was 70-80% of the total mass of the digested plant material.

As the metabolic activity of soil saprophages was determined not only by the quantity of applied food, but
also by chemical and mechanical properties of the litter and depended on physiological condition of animals,
soil zoologists began to estimate quantities of saprophages metabolism taking into account the influence of
environmental factors on the speed of metabolic processes, physiological condition of animals during the
activity and the whole life cycle.

It is known that the calorimetric method almost always shows the overstated results than the gravimetric
method. In  our case, the  energy equivalent of  food assimilability was higher for suchrepresentatives
of saprophages as B. ferrugineus, M. brachyurum (both highland populations) and woodlice Parcilisticus
sp., and in other cases were obtained almost the same resultsas the gravimetric method. The
lowest assimilability was proved in the millipedes Julus sp., which could not be explained by a large size
of animals, because the population of millipedes M. brachyurum from Cross Pass with almost the
same body mass and the energy equivalent were almost 30% higher. In our opinion all the same habitat
are due to climate regime.

We have also determine the energy requirements of wood lice and earwigs at feeding with root residues. As
is evident, woodlice consume energy very actively, their daily ration was almost 5 times higher than
in feeding of hornbeam litter. The earwigs energy equivalent of the daily ration at feeding with the root
of resuide, almost four times lower than in time of feeding by leaf litter, but here also should be noted
that these differences compensated by the very high assimilability of food.

The results showed that in trophic structures of soil inhabitants’ population soil saprophages made up 50-80
% and the basic stream of energy was directed through detrital food chains in a soil cycle and importance of
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the role of the representatives of makrofauna investigated within energetic exchange processes in soil
complexes of high-mountainous ecosystems.

The quantitative determination of calories of the applied food and a degree of participation of soil
saprophages in the energy transformation of vegetative rests through the detritus food chain allowed
observing the dynamics of energy transmission of organic substances applied together with food and reveals
quantitative parameters of the soil invertebrates’ participation in the flow of energy through this chain. By
using the calorimetric method it was discovered that the energetic equivalent of assimilability was 30%
higher than the results obtained by the gravimetric method.

The determination of the energy requirements for saprophages showed that among diplopods there was a
clear dependence of the energy consumption on body weight Fig. 35 (see attachment).

CONCLUSIONS

The research conducted by us showed that a level of population of soil invertebrates differed almost in 10
times (55-850 ind. / M2) in short grass meadow groupings of a subalpine belt of the Big Caucasus. A cardinal
distinction of a quantity of soil makrofauna also depended on special features of a mesorelief within one plot.

As a part of the animal population in meadow ecosystems millipedes, wood lice and earthworms were the
dominating groups. In trophic structure of animal population soils saprophages made 50-80%. It allowed
concluding that the basic stream of energy in a soil circle was directed through detrit food chains.

In mountain conditions the rate of food consumption in millipede decreasesd almost 7 times at a vertical drop
from 1000 to at least 2395. In this case the value of the actual intake was reduced from 72 to 8% per unit of
body weight.

The destructive processes in Cross Pass significantly slowed compared with Stepantsminda as a result of
low temperatures. On this soil have accumulated semi-decomposed plant residues. A similar phenomenon
has been observed at high latitudes, where the main factor controlling the rate of destructive processes is the
thermal regime. Activity saprophages animals in these conditions plays a particularly important role,
although the rate of food consumption and digestion, they also slowed down in comparison with the
populations that live at lower latitudes.

In subalpine meadows the great bulk of makrofauna was concentrated in the top soil horizon (0-30 cm) and
on soil surfaces under shelters. The largest number of animals at the edge of stony taluses was higher than it
is confirmed by rules of the ecotone effect. During the experiments the tendency of transition of soil animals
to dwelling on a soil surface at the big heights was defined with the basic limiting factor of the deficiency of
heat in soil increasing with height.

It was proved that soil invertebrates-saprophages in the subalpine meadows were actively involved in the
destruction of grasses ground litter, contributing to its rapid and complete mineralization, accelerating the
biological turnover in the soils of alpine ecosystems to a considerable extent.

The obtained research results can be used for rehabilitation of High Mountain pastures which are very
significant for agricultural life the worldwide.

All foregoing allowed us to make some conclusions:
1. As it was expected medow soil makrofauna significantly differed from forests' soil makrofauna.

It was mostly observed in dominant groups. As for main groups, they were unchangable. In all height levels
and in all associations earthworms had the priority condition, though in other groups among them insects and
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diplopods were in small quantities. It was due to earthworm density of soil invertebrates that was quite high,
especially in the lower alpine zone (1250-1300 m asl).

2. The occupancy level of soil with invertebrates (makrofauna) in short grass meadows of subalpine belt of
the Grand Caucasus differed significantly in verious variants of medow habitation (55-850 ind. /m?). The
basic amount difference of soil invertebrates also depended on the peculiarities of a mesorelief in the range
of one plot.

3. In animal population of the Grand Caucasus subalpine medow the dominant were the groups of millipeds
(Diplopoda) and in some regions - wood lice (Oniscoidae), earthworm (Lumbricus). Soil saprophages made
up 50-80%. in trophic structure of animal population. The main energy current in this ecosystems was
directed along the detritus food chain.

4. In the subalpine medow the main mass of invertebrates was concentrated in the upper soil horizon (0-
10cm), and also on the surface of soil under coverings. The most intense number of animals was
consentrated at the edge of slide rocks that proved the rule of the ecotone effect. A tendency of transition
of soil animals to inhabitance on the surface of the soil at big heights was detected, where the main limiting
factor was warmth deficiency in the soil, increasing with the height.

5. The detection of the reading of food activity among the representatives of eight species of
phytosaprophages (wood lice, diplopods, dermapterans) showed the high degree of food assimilability (60-
70%), which was carried out with the gravimetrical and calorimetrical methods. The similar value of food
assimilability ratio was observed in the inhebitents of tundra and arid landscapes with the shortened period of
food activity. The increased food assimilability in invertebrates from high mountain medows is consider as
an adaptation of saprophages to pessimal habitation conditions .

6. On the example of diplopoda M. brachyurum a wide existance of interpopulation difference in readings of
food activity related to thermal conditions of habitat. In High-Mountain conditions the rate of food
consumption decreased for 7 times during the height decrease from 800 to 2395 m a.s.l. The rate of actual
ration decreased from 72% to 8% per unite weight.

7. The researched representatives of saprophages complex possessed high cellulolytic activity in bowel.
During the digestion from 70% to 90% of cellulose contained in a dietary (something is wrong) is
decomposition in their bowels. Earwigs (4. bipunctata) were the most active destructors. In their excrements
the signs of cellulose were revealed.

8. It was discovered that soil invertebrates’ saprophages in subalpine medow took an active part in
decomposition of terrestrial grass waste that forwarded its fast and complete miniralization, facilitating
biological cycle of high mountain ecosystems.

RECOMMENDATIONS

1. The most important struggle against soil erosion is in the forest-mountain area range, which have a rather
seriously developed in some regions of Georgia. Therefore, the increase of soil‘s productivity is a matter of
the great importance that could be achieved with the following method among which are the man-made
terrace erection, cultivation of soil overlying cultures, water-retaining or water beds and so on.

2. To increase the soil fertility and crop productivity is a very important selection and the use of fertilizer
and green manuring strengthens the surface layer of the soil and enriches the soil with organic matters and
nitrogen

3. The forest-meadow zone is very important for Stepantsminda region as a source of natural nourishment for
a cattle breeding. The attention should be drawn to soil refreshment and enrichment with sowing of grass
and the other protective measures.
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4. Among the measures to improve the condition of pastures is remarkable the regulation of disordered and a
chaotic overloading of pastures. Thus, we can preserve grain crop seeds from elimination and the growth of
unsuitable grasses (hellebore & others) that significantly decreases the subalpine grasslands‘economical
value.

5. Very important to utilise the following renewal measures of pasture, such as marshes reclaiming, surface
waters draining, fertilizing, grass sowing that will facilitate significantly improves floral composition
herbaceous cover and applauds its harvest.

6. The rational distribution of livestock and protection of the flock period is very important for increase of
the pastures productivity (Scimone, et al., 2007). In accordance with the current conditions of the pasture
grass covering surface, it is necessary to recreative of the soil covering, which means temporary rest of the
soils to renewal of the grass cover. It should be noted that more damaged with erosion grass covering needs
a longer rest period.

7. In accordance with the carried researches we can conclude that the soil inhabitants play an important role
in a soil-forming process, on inhabitants’ activities depends the soil aeration, layers mixture, as a result of
organic feeding creation of a powerful humus layer. Proceeding from this we consider the necessary
condition to protect-preservation of soil invertebrates’ biodiversity.

8. The following methods are to be used for the improvement of natural pastures: to clean pastures from
weeds (useless for feeding, armful or toxic) and barbs, to enrich with organic and mineral fertilizers and
where it is possible to water and clean pastures from stones.

Herbicides are considered to be the best methods to struggle with weeds in high-mountain pastures, but
according to the existing nature protective law while using toxic sources it is necessary to follow some of
some less dangerous measures.

The best non-chemical method to struggle with weeds is to mow grass during the flowering period.

Nitrogen-phosphate fertilizers are considered to be the most effective, cheapest, less harmful and
ecologically pure ones.

9. To achieve the effectiveness of the soil rehabilitations adding extra vermiculture should be added and seed
new plants possessing special biological properties. The improvement of the grass grounds productivity is
due to active organic fertilizers consentrated on the soils’surface (humus) and collected the chemical energy
caused by this process. Acceleration of Humus amount additon will be possible by introducing
vermiculture.We should emphasize that vermiculture should be specially chosen as a “Regional
vermiculture®, a fluctuation of worms number depends on characteristics of the soil quality

The development of verticultures gives possibility to grow different types of invertabrates. The number of
invertabrates is limitted with qualities of soil.

Ploughing-up, moistening, cultivation, vegetable cover and the presence of organic fertilizers - the
earthworms, will help to secure the effect of soil fertility.The humus helps soil to keep feeding elements in
an available for plants form. The existance of appropriate vegetation cover is necessary for the growth of the
vermiculture.

It is not excluded that several items from proposed recommendations might be the theme to our further
researches.

10. Based on our studies, the main recommendation should be considered to inform the local population and
small farmers. To achieve this goal brochures and booklets should be preparea. The relevant agencies of the
Ministry of Agriculture should be informed and experts should conduct training sessions in the regions.
Posters should be prepared in simple and understandable language for farmers containing all necessary
information how rationally use pastures and show the role of soil fauna in improvement of the soil
productivity and fertility as the main resource and wealth of the country.
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Fig. 15. Caucasus Broad-leaved forests millipeds food consumption coefficients (Data 1,2,4,5,6,-
Striganova, 1971)
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Fig. 18. The dependence of feeding activity parameters of body weight in Cross Pass population of
Megaphyllum brachyurum
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Fig. 19. The feeding activity parameters of Megaphyllum brachyurum
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Fig. 21.The dependence of feeding activity parameters of body weight in Stephantsminda population of
Brachydesmus ferrugineus
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Fig. 23. Value of gross and actual rations of Parcilisticus sp.
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Fig. 25. The feeding acyivity indices in Armadillidium populations
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Fig. 26. The dependence of feeding activity parameters of body weight of Trachelipus sp.
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Fig. 27a. The dependence of feeding activity parameters of body weight of Trachelipus sp.
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Fig. 27b. The dependence of feeding activity parameters of body weight of Trachelipus sp.
(feeding the the leaves of hornbeam)
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Fig. 28. Indices of feeding activity of Trachelipus sp.
(feeding: 1. - the leaves of hornbeam; 2. Roots of clover)
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Fig. 29. Indices of feeding activity of woodlice
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Fig. 30. The dependence of body mass and feeding activity indices
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