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Lobgmdob aoomhBgbs sMomm s bobgzMmem sMome 93mbobEg3gddn 3bnd36gmmaboo sMab
©33m300gdnmo 3mads@olb bmoy® gmyd@ne09ddg, gobbsggmmgdom 3o Bamgdol Gom@gbmdsdy,
Mm3geo 3obLbadbmzMogh boswsgda Bymoal doMogl. domdMmagemagmmgbgdadg 3mads@ob (33mamgdols
303mgbol dgg3obgdobomgal dgdndsaggdamoas bodymszonMa dmegmgdo Mgaombasmama dobid@sdam. bs-
bgmdob goamhgbs m0mddnlb domnsbsm ©sd8mzomgdamoas dabo mgbemom gs8Magmgdol @bomdy. sbm
Lybgemals (Trigonella caerulea (L.) Ser.) dsgomomndg ho@omgdamon 33mg30l dgogagdo bommeaw dmbdmdgb,
M08 M936mEMJ0mmo domdsbs 3oMmamgdos gsbbbgeggdnmo &qbosbmdol daMmmdgddo 8mbamem 3(3960s-
6990d0. ababymo JoDbab dobombggzew T. caerulea—do, cgbmob goxoMx 3980, gomnggdobs @s s0dm-
bo(3960L 30630006530l 0563030930 Robgddy, 3Lsd@3MOz30m Bymal Mgg0dal ©bsdozol, Bymal
d99(339mmddL o ddMom 3obob 3MbLEGSbE M aocgdm 3ofmmdgddn. asbbsgnmmgdamo yuMoomgds
9939m@s 35¢03980L 3Gm(39Ld0 Lombob gdbymsznabs s Bymab 3gd(339emdsl dmMal dgbodmm -
®0gMm3ogdomnl godmgmgbab. 3396900l 53 Lobgmdada dgbbagmoamos gomgdmadzzgma LydbEGMaEob
Bymal 3m@gbznomab (330mgdo@mdal gogmgbs mgbmol gomoggdal 3Gm 396 mmdady. bymal ggn-
(3080 3603369mm36500 53306900 33965600 Lodomemglb s 360gg baygmxygdal Ladysmm Gomgbmdasl
96 33965697, 33 gb go3mgbsl o6 sbegbos Boymegal dogbom mgbmbscdmddbol Mommgbmdmng
bobosmndg. gomnggdob 3Gm3gbdn dymaez mgbenda bymal d93(339mmbol 3obbodmgMad shggbs, Gm3 o-
dmd0sb dg-5 bon-Bg saomn 3dmbs 53 3oR3969dmal 3306 9m©gb 3mgdsl. gb mm byb@ oo gdmbggss
ogbosb Lombol godmbgmoal dm3gb@b. 530l dg3ga smaf dgnbndbgdmes bymal g3 (339emdal 3emg-
35 g9%0cMm%3900L, M@0 Mmol godmbamal s 5mdmba3960L gobz0mamgdol a3056 LB O©NgdDdy. 33mg-
30b Bo@omgds go006y398L bgdnsmowmmo g3mbalb@gdal dgbs@mhnbgdolb s smEagbal LogMzmdMagn s
8933mEsmucn g56bmBamgdolb dmbg HmamE (3 mgmMoym, abg 3GodG 0z bszombgdl. 8obo doMomswn
3Mb0s, IMababmb §3mbman 3m&n 3603369mmdals 3gmbyg 39 Jbnsba 3396069980l smoaqbs s 3mbLgm-
35(309. 33939, 3e0dsG0b (33mamgdal gmbdy, BMbEs3568N® bymamlb dg0@ebl 3(396sMgms mgbmbam-
3mddbob s Mg3mmeJ30mo BoMdomdab gobbodmgmadn, Mabs(s emgdwg domnsb bsgmgdo ynMoomyg-
35 9939395- bg9d0L 3MO35mMRgMHM3069ds oBoma Mol asb3nmmdgdmmo sm8mba(39b0l s nm3z960mu@
xobodn dymazo 33965609900l gzomgam godmbzgymo bLEMgboom. FdMoem sgomgddo 5dmbaggbals go-
bado bggdal bmemme Dmangco bLobgmdab dgmdmas Bomds@gdnmam gobsbmmzogmmb gqbgal bm@as-
60 3563000060905 5 350oMAgl g35m30L bgas@ 0@ gogmgbsl. aofMs 330by, 356bsdrgM MmO 0fbg-
35 3036 (39m9dmo mgbemob Momabmds, 3036m 3mads@ma 30Mmmdgda, boswagal Bymab 3m@gbnsmo,
31696590 sdmERgnem 653390196y 0gbemol/o@3mba(3960L 3gMdogmmonl EMbg s 5dmbs(3gbms @s3-
330006930l 3Gm(396@0. bomIFMogemeygmmgbgdal dgd(306980L 3GMdmgds dgbadmgdgmoas 989G nGsw
0469L a005byz39@0mo, o (3069 BgM3gHmo dgMmbgmdgdo bgmlb dodymeybgb g3mbmdazyma d60d3-
bgemmdab 3dmbg 3(396569930L 3B 033000 Lo Jmad 30bsdy s IMedamMaggdwbgb dabamb. gb dgsd so-
90b 39360 g5005d96930b LoaggGmbgdn Iymazo (396560l Labgmdals ¢ 3mMbEHMmm Jgammagdsl dybgdsdn
5 63momb 390806b domIMsgamegmsbgdals @s(330d0.
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1. 42N338NL B3NTI3NL 3I3I6NL LNILSI, INBIGN VY
JdMBJI6ISN 3BIGIMINIY 3AMIZITBIAMI6INL dI6IMARTEISIBI

d0dnbsmg 3mnds@ ol (33momagds asbobomgds, Mmame s d(39659Mab s (3bmggmoal babgmdgdols obin-
M0 3005396980L 353m3b3g30 Bog@mEo Fbmgmomlb dg36 Mganmbdo s ngn domdMegsmagmmabgdo-
boogolb yzgmedg o LogMmobgl BaMdmawaqbl (Joshi et al., 2012). oy 3em085E0b IMdMBaL dgbobgd s6-
Lgdmo Mebsdgmmgg dgbgomgdgdo LbmMos, dmbammubgmo ammdsmeydn (33mamgds g5dmabzgsl
©953060b dom3Magomagmmzbgdol 360d369mm3zs60 bobamal godmmdsl 21-g bayyzmbgda. IPCC—ol (In-
tergovernmental Panel on Climate change) omem ©®mob 56g56M030b mobsbdsw (McCarthy et al., 2001), 3m-
boem@bgmos 3mads@ ol (33momgdol dgdmamadn gog®mdgmgds, MoEash 3mmnds@ ol omdmds gobdntm-
39dmm0s 500530560L boddnsbmdom. sMdMbs gosamgdoom LEMogn @qddom s Imnemmebgmon bzgbstom
356300060905 @ 35dmab3zq3L MG dggagdlb Mmamts d690sdn, abg dmbabmmgmdsada. s@sda-
3bob Bgdmddgmgds gmmdsmy® 3m0ds@ by dGMsgemo iod@oo sbGnMmgds (Gottfried et al., 2012). 6o-
39609d05, Mmd 1990-2100 brol 3gMomm@dn dmbrogds 5@Imbygmmb omdmds 14°C-psb 5.8°C-dwg,
63(3 360d3bgmmazbsw dg(33emab 5MLgdym dombgggmmlb (Houghton et al., 2001).

303580l (33momgds aogmgbsl dmabgbl yzgms g3mbob@gdady, ogced 3506(3 sMdMbabowdn
y439madg LgbboG oM@ nmzgmgds Jomomdmab s sMomo g3mbobEgdgdo, Moash o, dgbodsdo-
Lo, 500060367985 g56gdmb yggmedyg wadsmo s yzgmodyg domamon qddgms@nes (Gottfried et al., 2012).
SbnM™M3ma 9bMo aemmdsmamo 3meds@ob (33momgdolb g3mmmanno 98qd@0 gobsdafmmdgdl 0d o

0b6@gegbl, Gocms Imbrgl 3mnds@nm asdmbggyma 339606 gnmmdob LGN JENMab (33momgdol godmg-
gbs 5 3Mmabmbomgds (Akhalkatsi, 2015). dgd¢daggdygmos gmmdsmma (306 3mms300b dmogmgdo,

Hm3mgdo(3 ImbammEbgmo 3mnds@ob (33momgdalb @s 830l dgmgasm bomdmdmdaea 3(3969Mgmmdals
LEONIGNOOL Fosbemmgdom 3EMabm DM gdsb sbgbgb, doaMad gb dmmgmagdo domnsb Dmaswo bsbosmon-
bos, M3 gob3ommdgdymos abgmo 3mbzMgdmo dmbs(393900L bogzmgdmdom, MmAmagdars 3mb3Mg@ e
a356M93m 3oMmdgdda d39656Mgms 3mbiMg@m Lobgmdgddy ombgmab dndwabomyg (33tmomgdgol ©s go-
M3 b6 93 3m(39Ldo 30ds@0b s sEsdnsbal bgdmJdggdam gsdmbagmemo (33cmomgdgdals baboomb
(Larcher et al., 2010).

bogaMamgdns, MM grmdsmey@o 3mods@ob (33mamgdal dgmgase godmwmamoa qd3gMsed Mo,
stoEmm 93mbob@g396dn as3mnbzgslb azsmgol LobdoGolb ©s 0bGgbLogmdal godMESL. Fmnds@nb
(33momgdoon a5dmbggmo Dg3mddggdgdal dgizelgdabol gobbszmmmgdnm ynMomgdsl 03ymmadl
3(396069960L a35mz0m 353mbggmmo omn330b dgdmbggzgdo s doba gsdmadb3g30 gog@mMgdals Me-
MmEgbmdMogo s6smada. Mganmbsmmn 3s5bd@odom gobbsnmmgdom oo yamemgds 93930 bgwo
0561Lob bggdab aobdmdolb BodB9dlb, Moz obomawm gobs3nmmdgdl 53mbabEGg30L &odal dg(3gmsl oo
0b393L 93mbobEgdabmab sbmznMgdmmo mgobgdgdal s boswsgol bgmsedamal LG GY &ML (33mmamg-
33b. 9L g d@gdn asbLsFHNEgdeem 360d369mmdsl bnggdgb 03 o (30mgdmmdal, MHMI gssmgdgmos
39M35@ 3MmmMEobomgdamo, dgosMgdomn 33mg3900L Ro@omgds stnyym g3mbobEgdgddn 3emmads@om
30dmb3gmmo ggmmmannMo (33cm0mgdgdol godmbsegmabsw. o3 dbMng, asbbsgmmmgdoo 360d3bgemmae-
boo, gobbmM(z09moglb Bbsd b Mo 33mg3e s JMbLgMzszoma mmbaldngdgdo ndgnsma g3mbmadoa-
3960 360d3b9mmdal 3Jmbg bg-3(39656M993bg, MMBmadLs(z goedgbgdal bogmmbg gdndMgdsm.

Lobgmdol goamhAgbs oMoy s bobggMom ofMaym g3mbobEgdgddn 3603369mmmgbow oMol
©053m 3000900 3mnds@ ol bemon® gmd@o3090dg, asbbsgnmdgdoo 3o - bamgdolb Mommgbmdsdy,
3 g3 3obLod3MO3L bosagdn Bymal doMogl. 835Lmsb, bogmgdn 93 §3mbobEgdgddn Bomdmawaqbl
439modg 360d369mm 356 go69dm 5354@MEML, HmIgmog JoMmo3b 896 Jbnsbo 8(396069930b 360d369mm 356
LabogmEsbemm 36m39LgdLb. 3wgbow, Mbos 3ogadmmm, Mm3 3mods@al (33momgdoo gs3mbggmmo bo-
mgdob Gomgbmdal dg33mal 3m@G9bz0mMo domnsb 835360 gogmgbs 94693 396 Jbnsbo 3396509980l
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33 (300L 06530 35bg. 39bsdgMmzg 3mads@memmaodn 33mg3980L Logmdzgmbg asdmoddmmos
53mE9gb0dg ImbLobEGds, 0y Mo go3mgbsl dmabegbl dmbammebgmo 3mads@yMo (33emomgds bomg-

4ob Bemoy® Mom@abmdadyg. 9Mmo ImbadMgdal mebsbdsw, stomm Mgaombgddo 2050 bemobsmazol dm-
boem@bgeas bamgdolb Brmonmo Gomogbmdals dgdz0fmgds 5-15%—o0o (IPCC: Climate change 2001), Lbgo
dmbs(393960m (Mason, Joubert, 1997) bomgdolb Gomogbmds, 3oMndom, g50DMmgds 30-40%-00. 56LgdmdL
0aMgm3g dgbgommgds, MHmImol mebobdowas sanmo 94690s gzom3z0560 Brgdal dmbo3zmgmdal bo-
madoo dnEsm 6303006 3gMnmmgdmsb (Korner, 2008). sbgmo 3sbbbgsggdyma 3mbadMgdgdals gmbdy,
356bs 390t gdmm 0b@gmgblb 06393L 0dobo 306339395, o9 MmamE dmabogbgb Mgogntgdsl dg&md6nsbo
3396569920 boeggol Bergdége3090 -

30mBMa35mx3gMHmM36900Dg 3m0da@ab (33momgdals go3mgbol dggebgdobasmgals, d93m3s3909mas bd-
M (309M0 ImEgmgdo Mganmbasmy@a dobd@oedoom (Gottfried et al., 2012). gofms 330bs, s©agbamas,
3 Lbgoabbgs babgmds 3mnds@ ol (33mmamgdadg aobbbgsgzgdmman Mgognmgdl, Moz gobdoMmmdgdmas
356 93mbodo mommgyma babgmdal dgamgdal L3gogomcmdoo (Erasmus et al., 2002; Kimeridze et al.,
2006;), ogd3o @gobamzgal Lodymoszom®o ImEgmamgdol dgmmean YRG™ bIofMow godmygbgdaymoas
3b™39mgdab bLobgmdgdab 3mads@obswdn bgblba@owEmmdal sbswagbs (Wang et al., 2002) s bs3mgdn
0bgM@35 (300 5MLgdMAL (396069900l dgbobgd. 596 488mInbamg, 0Dob3gbmbamawm sal 80Rbgwma,
d99m3s39L dm@agmo nbeogomo Labgmdobsmgal, Mganmbol mag30bgdmMgdgdal gsmzgamabbobgdom,
303580 (33momgdals 3Msgemadbmogo DgdmJdgogdol dgbogsbgdmaco.

Lobgmdal gosMhgbs Mmamgdnl dmmosbsm M 3nEgdnmoas dobo cgbmom gsdmsgmagdol b dy.
M0 8 bobgzMom stnmm g3mbobEgdgddn mgbmbBsmdm]dbol s 8m3mba3960L 3 330060900l
©ombg 860d369mm36o0 M0l I8mzomgdamoa boswsado Bymab dgd(339mmdady. a30m3006 Bemgddo
bos@agolb @gbnsbmdal d93(30090s 339606 gdn nb3g3lb LEMgLYm damdamgmdsl, Moz aobadammdgdl
ogbemal GomEgbmdal dg3(3060935L s bamabbol @edzgomgdsl, bmemm bobgdmongds agemgsd dgbodemms
35dm0bgomb GnMammolb s3oMagzs, $36mds s 3396060l am33s. 35306, Mmzs DMmabmmmo d(3960s-
9 9399 360b dgamqgdemo g30m35L0m0b s aMdgmo 53gbggdalb Ladysmgdom dgmdmos acmbE b Bymal
dgbm3zs, 390390mmo gL s 5dmba(3960 Jnmosbow oMb ©sdmgowgdamoa boswsgob Dgosdamuym
degda sMbgdaem bymal domsgdg, HmImol Momgbmdss mnmgdals domasbsw gob3ommdgdamas baemg-
Job Bomegbmdom. stnymo 3560@s@0b dMsgsma Lobgmdol sdmbsa(3960l ©sd3300M 908 godbgmgdy-
0 356gdmb sMoEmmdom, baws s 9m8mba(39693L bgzm 1339 3Mbgdam, BOsbMym 33960699006
339360 3mb3nMgb30b gbom gomgdmdo sMbgdmmo Bymob dgbmneymo Jomognwsb §gbol Im3mggds.
3gmeg b0z, 39MnmEemaE Mo asMgdmda dgdmbgzgzam dmbymads oo Memgbmdaom bamadds,
dgbodmms gobadnmmdmb bggdal 0b@gbbomco bGws s 3mMm3al boddnmmgals 358 gds, Ma3 ggomgal
35639mEgd0bal 3m@abz0Ma© 353mab3z93L Lobgmdsmdm@mabo 3mb3mEMg6300L 3odM@sl dgbrnmemo
Bymol Mgby@bobodo s godGHnr dacmdbmdgmmdsls ggomgobswdn, 369Mgdol @ 3scmmaqbgdols nb-
399(30900bsdo  (Kérner, 2008).

2. AILIALIBNL [NINSIBNNL IBGITSN IILENL 3I63N013MIBIBI R
8J8N3383%0 TRIGONELLA CAERULEA-3N (FABACEAE)

M93MmEMd(30mo Bgbmemmans 3mads@ ol (33momgdal d0dsMor yzgmady LgbLoGoyca ggbmadg-
boo. agomgal 989980l dgbbogmed Trigonella caerulea (L.) Ser. (Fabaceae)-do aodmogmobs  (Akhalkatsi,

Lésch, 2005), Gmd Mg3cmmeydogmo 3g@omeal boghmm babamdmoagmds gsoblbbgeggdnem g94b3gMndgb-
& %a3989930 0omngdob msbsdstin agm (b, 1), ondiss 3omzgnmo Bgbmmmann®o gabgdal bob-
acdmagmds 306006 930s. 33030l 30Mmdgddn mDom 3(39656M9g8dn aobsbamdmoaggdmmo ngm mgbmalb
gm®30cgo0b Bobs s dgd30Mgdama aym dg3bgdob gobs. dgmgaswe, azomgal doMmdgddo dmbamwmo

www.orkisi.ge



7///“ LIAOD d3hI3M

3(396569980L 0gbemol 3306 Bobs gob3nMmmdgdamoas LbmMge mgbmab dg3bgdal gobal babamdemo-
3m00b d93(30698000. g503960L BgLEG3d esILEMEMS gb IMLaBMYds, MmEaLag Bohzgbgdo 0gdbs, HmA
335m30L 30MmMdgddn Asdmysmndgdymo 0gbmgdal gomngzgdol gbomn RodmmAgds 3mbEEMMEL s &qbnsb
306mdgd3d0 Im3B0g9dmmn 0gbmmgdals sbsemmanm® dohggb9dqmb. aom03980b Mbsob ad3zgomagds dgbe-
deomos a9dmbggmmo 0gbgb gg3ommzol bgas@ oMo 9i39]&0m, Mowasbsz mgbmal badobbo Bamdmswggbl
godamemmann®o dmdboggdal dgwgal s Bnnmgds mgbemab 393Lgdalb gobeda. Bmbommmbyemons, GmAd 53
36mggd&3do oggadomon ggbdgMndgb@ b @MmmL godmgmnbral goMmnsdgmmds (3o 3g9mo ggbmmmanna
33bgd0b bobgMdmngmdadn, Mabag gogmgbs gd6gds mgbemal batnbbbg s 8abo gomnggdol @bscdy.

baymoomo 1. Trigonella caerulea (L.) Ser— <36 babgemo.

dmem mmb dg(360gGams bym RMm o yumopmgdsl n3ymmdl 3m@gbsagmsw bombmobnbomo-
5bo 3m93boggdgmo mgbmgdob s bagmagdal sdm@Eab 5396m3 560, HmIgmbess sanmo 593L o3 396-
30bs @ mgbemob aogM(39mgdol 3obgdlb dmmal (Stephenson, 1984; Lester et al., 2004). doGomow jombzgdl,
Mg Dy (3 3obybo mgdeg oM sMab go(393Mmo, bomdmawagbl, kM gfma, ab, oy Go@m3 bomdmJdbals
3396567 035y dg36om dg@ yzo30mb, 30069 bogg boymal ws, dgmeg, MmIgmo Boymggn s mgbeno
1bs 3mazammb 33960693 53mEE 0L abom, Mems dagdbadsmmmam MdMNbzgmymb ©gws 3396060l M g-
3OmEJ0mmo bomdspmds.

3MbgomdlL asbbbzozgdmma ImbadMgdgda yzagomob s mgbemal sdm@M@Bal 394560B3gdal mamdsdy.
bbgomabbgs s3@ma 530l Jobgbaw sbobgmgdl: 38 36nb 3o (33mgdal @gyn0@L (Diggle et al., 2002); bo-
ymggabs o ogbmal gobzomamgdobsmgzolb syzamgdgma Mgby@bgdol Gomogbmdmng dgdmymgsl (Lee,
Bazzaz, 1982); domobobdgedgmo 3bmggmgdab s 369Mgdal bgdmddgwgdsl (Krupnick, Weis, 1999); 3som-
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3969060l (Jones, 1976) 56 ¢otymagoma go693m Gog@mMgdalb gogmagbsl (Lee, Bazzaz, 1982; Lester et al., 2004);
3m3mma300b bogMsmdMago b JE YL s boowol gugd@L (Morgan, 1999) s bbg.

5@bgdmdL LEmmosE asbbbgeggdmma 3mbabEgds(s, MMImmolb Mobsobdae dgommdomo Mgdmmeuyd30-
Mo 6oM3omds 3560bsbEgMgds vMd goMgasbo aomgdm Gog&mMgdol Dgdmddgwgdom b ©8d@39M30b
©9B0(30800, 3M3390 3MbBMMEoMgdaymons 396980 mMswm (Casper, Wiens, 1981). sxbodbgmn ;mgmos o-
3bEYMgomons Modwgbndg 94L3gM0dgb@nmo Lodydommn, HMIgmms Mobsbdow dmsdmagmmdbol go-
©5MRgbal smdsmmds gobabsdmgmgds abgma dnbsgsbo god@mmgdom, Gmammozss asbbbgseggdyma agbg-
G030 bamabbol 3Jmbg 30398mR0@goL o6 hobobobgdlb Immal s@bgdmma 3mbgyMgbsos (Hardling, Nilsson,
1999); 5998 3mb ©0badg d0dwnbathg 3@ 360l dof(33mgdal goamBbgge; gbmb3gMmabs s Rsbobabl dmmab
s@bgdamo YHmngm 3ogdoto; dgemmdomn 35dg@mB0G 0l mgGomuda In@songda (Christensen et al.,
1998; Hosoo et al., 2005), nbdnnbgo (Hull-Sanders et al., 2005) @s dmeomb, 3mdgemn 3(39656nl Bngf asb-
b (309 g0 3oMsd0M0 3mbGmmena (Grossniklaus et al. 1998). mgbm 3g30M@gd0b “domdo 3HmwJ0alb”
sbabbbgma 360d369mm3ob0s, 5aMgcm39 bgmagdzonEo sdm@mE0b 303mmgbs (Melser, Klinkhamer, 2001).

bohggbgdons (Casper, Wiens, 1981), ®m3 GgLyMbgdal dgbmyogs gogmgbsl o6 sbgbl mgbembasmdmJa-
Bab boboosmdyg 33960 gms 03 Labgmdgddo, HmIgmms bagmao cgbeol 3MBLESbE M GMa3bab dgazegl.
53 3(39656ggddn, bob33d0, MO300830M39md©E FMMIoMgdymo Mmgbmzz0M@gdab Maibzo mgbmbasmdmd-
Bals 3Mm (3930 gobbmM(309mgdmmo sdmEE 0L 3 bom d(30MEgds 3MbLE6EG MM Ma3bzedwmy, MmBgmay o3
Lobgmdab 3bnggg boymagabomgol oMl @edabobosmgdgmo. o8 gggbm3gbl mgbem 3306 gdal sdm@mE0b g30-
LoMgdmmo Embg gbmmgds (Casper, Wiens, 1981). 538 dgdmbgggedn, ogbmoab sd3m@m @b sanmo s43b 0dabgsb
53m9)300090mo©, M0l 0y oMo Lo 3domabo Momegbmdom 3@ 3ol oM (33mgda 56 Medwgbow (335mgds-
05 g5M93m Rod@mMgdo.

3(3965Mgms Lbgs Lobgmdgddo sMLgdMEL bommaw gsdmboGmmo 3mMgmszos mgbeal gsdmbsabzgobs
5 Mgbamgdob s 3&3Mab 3o (33mgdal Mom©gbmdalb dmmal (Stephenson, 1984). bos s00bodbmb, Hm3
3(3965Mgms 9@ gL bobgmdgddo o6 5MLgdMAL Mgbm330ME@gdol 3dm@E 0L gadbafmgdyma Emby ©s, >3-
9650, 83 339606 998d0 MgbaELgdol JgbmmEas 4565306mM53L Mmgbemab Mazbzab dgd30Mmgdsb boymes-
do. dg9ae@, 83 Lobgmdgddo mgbmol Momegbmds bagmeda gmMmgmamgdl gadmygbgdama MgbynMbgdals
MomMEgbmdsbmsb.

53 dmbodMgdgd00006 35dm30bsMy, gMmbmmgsbn 3omgmbebo 339656y T caerulea Bo@mdmaowagbl
LobGgMgbm Mdagd@b MgbEbsMm8mJdbals babosmdg Mgby@mbgdol dgdrogal 98998 0b dgbsbbsogmar.
03 3(39656M7do, Aggymagdmog, bobzgdo mogmednMmggmom Yysmndgds mmbo mgbmizo®@o s dbmmme
Mo Jomgobo gomeMmegds 360%g mgbmo, odze oMab dbagg 306 3980, bowsi a3b30gds dbmemme
960 56 Ladn 3boggg Mmgbmoa. doemnsb ndgznsmow LNdbogglb s@bggzlb mmbagg MmgbemzzamEGo s boymedo
mobo mgbemos. dgbedsdabsow, 330 MMNgLbEnsbmds Yycm Gadancas T. caerulea—bozgal, 56 56LgdmMdL
ogb 33068 950L 5dmMGab gojbomgdymo embg 53 babgmdabsmgal s mgbemal Mazbgo boaymezda (339-
m9d50mAdL, 3308 m3 Lonb@gMmgbmes e®anbogl, sdm jnEgdsma 0dbgds oy scs 36ogg mgbmal Gosbgn
M9LALgdab MomEgbmdsdg dm3g3m babgmdado.

LggbmdMmngn gsd8Magmgdal MmML 339606 g9d0 BodmJdbam mgbmob Jmnmmdsb sMgammamgdgb
doo gomgdmda sMbgdmoa godmygbgdomo Mgby@mbgdol dqbodsdabae. Mganmaos dgbadmgdgmos asob-
b z09mogb bado gboo: 1) MmogEsdnMzgmon Bamdmddbommn yzsgamgdalb Memwgbmdom; 2) ogbmbam-
3mddbob 3Mm39L3d0 gobbmm(309mgdmmo dmdBoxgdgmoa bagmagdol s mgbmab sdmM@om; 3) mgbmalb
dsbob (33momgdom (Stephenson, 1984).

2.1. 3BIGIANL bARI R J3I3NTMdNL BIGMEMBNI

3(396960b bodommol Ladyysemm dohzg690gmo, 360d36gmm36s0 asbLb3s3EgdM©s 3sbLbgsggdmem 3o-
mMd98d0 ImDdof 3(39656g93L dmMab g4b3gE0dgb&Mmo xanxgdolb Jobgogoom ((3bGamo 1; buym. 25). 8-
6006 goMgdmdn ImbatMmon 3(3965Mggd0 dg3Mam NBmm dommgdo n43bgb, goMg azomgals 3oMmdgdda.

3396967 yzogammdsol nbygdws 03bobol dms Mobzgddo s 03E39Mgdmes 3696 5dalb Ladysmgdoom.
38 3mb ©abgdy 3@3Mal dom(33emgdol Ma3bzn 3oMoMgdos 0boaz0gdL dmMal s o6 837ma3bgdws
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Mo0dg L3gEoGoYGO Mmoozl 94L3gM0dgbBm RaYBJOMSb. I 3Malb dom(33cmgdol dnbndoemyMo
03630 Yomos 10-b s dogLodsmy@o nym sbdg 3980, badysmm Gaizbgo oym 47,8 + 28.

Mg3MmEndogmo 3gMomeol (sb¢) 3ofMggmo yzogomol godmowsb dmemm bagmeznlb dmdbnggdsdwy
Mmol dmbs3zgmal) bobaMdmoagmds ssbmmagdoo mobsdofn aym (300b  bbgowsbbzs  goMosb@do
(62,75 £ 0.95 @my), 083> GOm3gNmo Fgbmmmann@o Gobab babgmdmagmds goMnmgdws (L. 28).
335m30b 30MHmMdgddn (39606990l gobobamdmoaggdmmo 3dmbosc mgbmol gm@m3amgdolb 3gMomeoa. 53539
Mmb, mgbemal dg3bgdobs s 3mdboggdol 3gMommgda 3 ¢13565L36geda dgd(30Mgdmmo nym, §9b0sb s
Lo gmb@Hmem gofgdmdo dmbom 339606990006 dgmaomgdoom.

3(396060L  Lodsmemabs s Mgd3MmEndonma  dobsbosmgdmgdal  badmsmm  3shg965d9mo,
LEbIMGMMm aoobMs s 35Msblol gMMIb3Mng0sba s6omabal dmbo(3gdgdo T caerulea-Us
3(39656Mgg0da, Hm3mgdo(s 456Lbgaggdamo §gbnsbmdol 3nMmdgddo ndMEgdmees: 3MmbGMmema, g35ma0l
080@5(300 © &gbosbo 3noMmdgdo. Df yzgmes godmIzob Amb Ladol Gmos. N oMol gobmdggdal Mosbgo
3(3965Mgms mzammgymo KagBobomgalb, MS Bsmdmewggbl Ggdogsmea@d Ladwsmm 3350Ms@U,
F-boowg a30h39698L %anxgdl dmmab Lodysmm goMoszosl Ladnsmm dohggbgdemgdl dmmal s P
o(0ab goblbbgeggdal smdsmmds Fqddsmnd badyasmm dohggbgdmgdl dmMals.

3(396560b LoBseeng (13) 104.4+8.4 90.0+9.5 119.5+132 25 027 1470 <0.0001
4gogoenol Mo o 34.8+5.4 235467 314+6.8 125 84523 255 <0.0001
y3o30emgdo

93°80e29R0b Mo3b30 §ho 53.849.4 38.9+10.9 60.8+20.8 25 9191 56.4 <0.0001
3396069y

gaegnezol GolSeu 1829.9+169.5 844.6+1019 1800+284.8 25 127R 4103 <0.0001
33960699

Bageegpld G gm gl 30.843.1 20.5+4.3 28.8+6.1 25 5301 284 <0.0001
y3930rmgedo

Bagmgals o N 1528.4+1432 63331174 15194 43969 25 N 3802  <0.0001
3396969y

2gbrggo®Geb Gogbgo gho 54,1 39403 4.0+03 75 0.03 0.33 08
babgzdn

ebenals Go(s SEE 2.3+0.65 1.9+0.6 2.140.6 25 0356 15 02
608mc380

d9>Mmg3s ergbena/ 5588+13.1 4928+15.1 51.9+13.95 25 115.5 05 0.7
2gbrgzoméo

003> boy SRS 83.545.9 73.149.4 833+113 25 1.76R 99 <0.0001
4303000

daePmgdaon 46.8+119 35.7+113 43.1+135 25 554.1 33 0.02
Mg30mYd309mo

?gg)’&@mz"’ agbenob bog®dy 5 6510, 205+0.13 1.99+0.1 15 007 53 <001
mgb@ob 3d6semo bmbos (86) 2.16£0.5 1.75+£0.36 2.05+042 25 0.938 5.1 <0.01
Gl e il 77405 2.15£04 6.740.6 237 1001 25 <0.0001
d(39656dg (a)
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LyGoocmo 2. 5) 3(396960b bodsemeals badssmm dohggbgdgmo s bBsbosm@mmo gosbms T
caerulea—ls 93965699890, HmImgdo(z goblbgzeggdnmoa gbnsbmdal 3ommdgddo 0bMEgdmes.
n = 25. 8) ggbmmmaonmo Gobgdal bodnomm bobgGdmoagmds T. caerulea-b 33965699330,
Gmdmgdaz 3ob6bbgaggdamo &qbosbmdal 3oMmdgdda ndMwgdmes. n = 25.

2.2. AI3AMKIIBNISN 63A3INMSI

-

930mEd300b dsbsbosmgdmgda 3o60bsdbMgMgdmEs Mmzgommgym g43gM0dgbdym xanxdo (3bGo-
o 1). 360d369mm3560 bbgomds 0dbs 6sbsbn mogs30M39mom m@mIaMmgdama yzso30magdobs s 360
bogmx3gd0l MomEgbmdgdl dmmab, gsblbbzoggdnm xanygddo (gbMomo 1, by, 3s), ondiss dmbygmm-
bl §gbE3s sh39bs, HMB §gbnsb gamgdmdn dmbastmon 3(3965Mgqgdn o3 3oMsdg@Mgdom 8603369mmm3ba
o6 a0bbbzog0g0mes 3MbGMmMmnbagsb (L. 3s). BMHgngn 3mMgmsos 0dbs Bsbsbo megmsdnmggma
BMOHIoMgdgmo y3930emgdolb Mo3bgbs @s 3396060l Lodsmmgl dmMab (L. 33).

S BT . S T S Gha - >

Cygsgosmo —&—6sgeago

1 I

= | N A

306Gmmo 33omgs Hgbosbo

beyGomo 3. &) T. caerulea—ls 9o 3396569y ygog0emal @s bogmegnl badwmsmm Gozbgo s LG sbosm-
&m0 gosbms, Hmmgdas aobbbgsggdmmo Ggbosbmdol 3nmmdgddo ndMmgdmes. dgdsgMmmgdgemo
bobo gobomaMaw agohggbgdl ghor d(39b656gdg bagmazals badaaemm Mozbggdlb dmmab sGLgdam as56-
bbgoggdsl ggbdgMmndgbdmm xamxgddo. n=25.8) 3mEMgma305 3396060l bndsmemglbs s gMo d(39bs-
9y yzogomob Mo3bgl dmMab. Imba39dgdo T caerulea—b yggemes gdL3gcmndgb@mmo xamanbsmgals
960 50l Im(393mo. gMox3n3dg bohggbgdos bHazngo Mgamgbool sBggbgdemada. n = 75.
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360ggg boymazgdal Mozbgo sbggg gmMgmamgdos 3396060l Lodsmmabmsb (byyM. 4s). ogdmmo 0g6s
boomgmoa bgo@ob@ngnmo osbEmgds ndabs, Hm3d 3bngg boymazgdal ommgbmds @sdm 3ngdmma oym
93083003 9mo© BMMIMgdmmo ygozomgdol Mosbszdy (L. 40).

1000 1500

6sgmggol @oibgo

- B s . 5 T S oY e gy e & e P
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v SR
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byBsmo 4. 5) 3mPgmasgos 3396560l bodsmmabes ©s gho 33966 9dg bagmazol Mo3bgL dmeals. dm-
bs(399g%0 T. caerulea—b yzgms 94L3gFM0dgbG o gangobsmgol ghmaw sMob dm3gdnmo. afMognidyg
bsRggbgd0s BMggogo Mgamgboal 3shggbgdemgdo. n =75. &) 3mMgmss0s gim 3396369y ygogommal s
Bagmaznl Ma(3bggdl dmob. Bmbs(3g8gd0 T caerulea—b yggems 9dL3gMadgb@mmo gamxabsmgal g@-
md0 360l dm(39dmmo. aMsg03dg bahggbgdos BMgogo Mgamgbools dshggbgdmagdo. n=75.

530bgob gobbbgeggdom, 3bngg mgbmgdol Gom@abmds o6 83gmegbgdos 3mMgmasznsl megmednmag-
mo® BMEOInMgdymo mgbem 330689d0b Mogbgmsb (Pearson r>=0.0003, n =100, P =0.85). g4L356M0896@&m
®a089530 m0mgdal o6 35M0Mgdws mgbm 33068980l Mozb30 gMo babggdn s 3609 mgbemgdob Gasbzo
96 6symazdo ((3bGaemo 1, b, 5s). bogmaznbs s ygogomgdob Ma3bggdal dgnommgds YBcm @sdsmn ogm
335m30b 30MHmd933d0 dmbame 3(39656593do ((3bGoemo 1, by, 83), od3s cgbemal s cgbemzzomEgdols
M0(363900b dggammgds 360d3b69mmmzba o6 3obbbgoggdmms 94b3gMndgb@mm xanygdL dmmal ((3bGo-
o 1, by, 83). dgbodsdobo, Bommmdomo Mg3Mmme oo BoM350mds NRM™ sdsmo nym gzsmgol
30Mmdgd3d0 Imbatm 3(396596M998dn, m9d(3o gb 39Mo8g@ M0 o6 83ymsegbgdos 360d369emm356 LGSENLEN-
306 Lbgomdal xanxgdlb dm@ab (3bGomo 1, by, 53).

e b R T,
D a5

Bl ogbmggotdo -~ 0glmo

B gobpéomo Dpgomgs 0 ggbosko

4 ] I

3@bBewo 33o3>

b'g]tﬁocno 5. o) 360) Sobd3'80 mgb@dzgoﬁ@ob o 9o 60300(330 mgbmnb bo”c'igomm 606b3n ©d b@)oS-
MG Mmoo gosb@Ms T. caerulea—L 8(39b56996dn, GmMBrgdo(s 3obbbgaggdamo §gbosbmdaol 3nHmdgd-
do 0bMgdmes. dgdsgMmgdgmo babo godbemuMan a30h39693L gMo baymegdo mgliemgdal Ladmomm
(0363900 ImGols s@lgdam aobbbgagzgdal gdbdg@ndgb@mm Ramygddo. n=25.8) bagmyn/ygogomols
5 mgbmo/omgbm 3306E0b d9n3960090580 s FaMomdoma MgdMmed30¢mo BaMdsmds (Ladyasmm
3639680 ©5 LGbEGE MO gowabMs) T. caerulea-ls 33965699330, GmMAmgdas aoblbbgsggdymo
&96056mdals 306mdg3dn 0dMgdmes. n = 25.
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ogbemgdolb Mozbgob gobbodmg®msed gMo boymado godmagmobs gfm, mM, bLod s Mmmbmgbmosbo be-
y4mx9d0b dgbggmmmmdal 30633900 3obmbbdmBngMmagds asbbbgzeggdym g4b3gM0dgbGmm xamxgddo
(L. 6). g gbemnsbo Boymaxzgda YIdmozMgbow agomgol 3oMmmdgddo dmbome 3(39656Mggddn a3b3wg-
dmEs, brmm 3mbGHmmdn s 896056 3omgdmdo smnbadbgdows @™ dg@o - bLado s ndznsmsw mmb-
o gbeosbo boymazgda.

NN VY O »

Vi ¥

0 gmbgoemo

U agomgs

3%e39600

Lay@omo 6. boymagal 3Mm396@0, Mmdgmoag aobbbgaggdnmo Mommgbmdals ogl-
mgdlb dgoso3L T caerulea—L 33965699330, MM3mgdo(s 3oblbbgezgdmma §gbosbmdals
300mb983d0 0DMEgdmebgb. n=125.

2.3. MIALNL ALY BRI BMAI

0gbmob boafMdg o dobs bGs@bEnnMms 360d3b69mmm3s6 Lbgzomdal ©3ymazbados 94L3gMndgb@m
®a590L dmEab (3bMoamao 1). mgbmab dsbs 9o 3(396069Dg yzgmadg g@&n nygm 3mb@EMmendn (L. 7s),
33530l 306mdgddn dmbamm 8(39656Mg9ddo 3o - y3zgmadg adaemn. &gbnsbn gofMgdm oM gsobsdoMmmdgdos
0gbemal 3sbob gobMmsl 3MmbGMmMEmsb dgoamgdam. mgbemal dsbs g 339606930 3mMgmamgdos be-
ymx3900b Go363006 (L. 78), a0 ngo go3mgbsb o6 sbgbws nbrognm®mo mgbrmal dobsdg s bogMdgdy.
535bmab, 5babadbagns ob Bad@ (3, H™M3 Mgbemal LogFMdg o6 JMHgmamgdws mgbrab ddGsm Bmbabosb.
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306@Gmmo 3303 Ggbosbo o ©

9000 33g65@0l mglmol Fmbs (3®@)

LayGomoa 7. o) gho 8(396065bg cgbemal Bmbal Lodwmsmmm Fohggbgdgmo s LEsbosMGmmo
aosbMs T. caerulea-b 33965699330, HmImgda(s 4obLbb3egz9dmmo 9b0sbmdal doMmdgddn ndMwog-
dmes. N = 25. 3) 3mMgma300 ghmon 3(396060L bagmegal Ga3b3Ls s mgbemal Bmbals dmEal. Imbs-
(399950 T caerulea—b y3gms 94L3960856@ o RamBobomzgal gBmew oMol dmz934moa. aMogkn by
6oRg969800 BAG0z0 Agadglbnal 35A39698mgda. n= 75.
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agbeal gomoggdol Egb@ds shggbs, HmI goxoMr3gdmmo mgbemgdol Mosbgo, yzgms g4b3gMadgb-
G ®a9Rdo, FoMdmdos gom039dnmo mgbmgdob Mazbab (byM. 8). yzgmadyg @edsmoa gomoggdal 3Gm-
(39680 g55hbsm g35mz0L 30MMdgdd0 ImbaMmon 3(3965699dals mgbemgdl.

TNANAREN L AR WL T

o S e W e e e e o /

LyGoomo 8. 302@663@3363@0 0 50(30336'3@0 ogbegdol badwomm Gasbgo o bGob-
MG gosbes T. caerulea—Ls 86360633630 6008@360(3 3a5bb30336'gmo &9605bm-
b0l 306Hm3933d0 0dMEgdmes. h=5.

2.5. GYCINL LIBNBNSAL IBIFSN ﬁ:l
3NM3ILNL RIBAMII3IBI

T. caerulea—ls 3ogsmomndy ho@omgdama 33emg30b dggagdo bosommow 3mbdmdgb, Gma Mgdmmuyydso-
men0 d0m3dbs 39M0Mgdws gobbbgeggdmmo &qbosbmdal 30mmdgddn dmDbaofme (39606 998d0. Bymab ga0-
30&0 360d369mm3650 83306980 3396560 Lodsmemglb s 860gg bagmegdal Ladysmm Mommgbmdasl
96 33965097, 9335 gb go3mgbsl o6 sbgbos 0gbEbomdm436olb Mommgbmdmng bobnscmdbg boymazals
doabom. gbemgdol Ladmamm Mazbzo gMo bagmezdo o6 337mo3690ms LGSEGOLENIYMo© 360d3bgemm-
396 bbgomdab g4b3gM0dgb@mm xanxgdb dm@ab. dgbodmgdgmons @zl 336sm, MM bymal mada@szns
RO 0 393 gbsl sbgbos gMo 3(39606gdo IM3bogggdmmoa bogmagdol Ladysmm Mai3bzdyg, oMy
960 639mx3d0 gobzomamgdamo mgbemgdol Momogbmdsdy.

ogbemal sdm@ @0 T. caerulea—3do 56 ogm 356306mMdgdmmo gotgdm 3ommdgdoom. bohggbgdos (Stephen-
son, 1984), @m3 Phaseolus coccineus—b dgyydmns gobobmMzogmmb 3m@qbomae bozmzbemabybatnsbo
ogbmgdob sdm@ @ 0. (36mdoemns, sg@gmagg, Hm3 dmndboggdgmo mgbmgdal sdmd@a Melilotus officinalis-
do 36 360b sdm30Egdymo mgbemz30m@0b LEGONIGNONm sbmIomngdbmsb s 3@ 3ol doM(33mgdals
98030800, 5M5390 JMbGHMmoMmgdamoas ges 339650l dnge (Akhalkatsi et al., 1999).

5&odd0 dgmtg ;mgbemzz0mEG 0l ©gagbgfazns b 30gmmgds 30Mz9mmn mgbm 330Gl gobsymengfg-

e —— www.orkisi.ge
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353007 5 baMImoa 96l go630005690b oM gammamgdgmo 3Gm39b0b, 5.6. gl 33068 0L 3Gmamsdomg-
demo bgmgdoob dg0galb s o6 560l sdmzowgdnmoe ©sd3@39M35dg (Rodrigo, Herrero, 1998). gl dm-
b5(399980 085bg dogmnmgdl, Hm3 mgbm 330608 930L 8dmEMEG 0 s bagmeda gsbzomsmgdamn mgbemgdal
Ladmmmm Mozbgo dgbadmms gsb3ommdgdygma agmlb dobogsbo god@mGgdom, Mo o6 139330M©gds
Mgbnbgdol b 3@ 3Mal dom(33mgdals cmodo@sz0sb.

B396L 80y Bomgdmmo dggagdo, sgMgmsg domomnmgdl, Gmd T. caerulea—do Hgba@Lgdol modo@szns
0b393L 0gbbomdm43bol MHom@gbmdmng (33mamgdsl bagmxygdob Moibgzal dgds0cgdom @ oMs boym-
50b dogbom gobznmomgdema cgbegdals Mobgal (33emomgdoo.

9M0bmm3sbo 3396969930l Mgodz0s Maby@mbgdob MmMgdoo mndn@s(305bg s daba 3m33gbbsznals
394960b3gd0 Mg3mmeyd0olb 6oM3s@gdom asbbobmmM(30gmgdmee doMomsse ™M 3o@gammnsw dg-
0dmgds ©s0ymb. 3oMzgma, Mmss Ggbambgdol modo@sns 0dwgbs 360d36gmmasbas, Mm3 ob nb3g3L
bm&®3oma&n 0gbmbocdmddbol 3Gm3gbob dgbrmgsl. 3 dgdmbggzedn, Mgdmmuudoymo mfMasbm-
960b 3gM0b@gdgdals gobgzomamgdol 3Mm39L0 RgMogds 56 nbobo goMmmsnddbgds 3949@o30mM0 MEaSbm-
900b 3g60b@gdgdoe. dgmeg dgdmbggzedn, Mmogbsi MgbyMbgdal mndads(300b g8gd@0 YBM™ «dbad-
369mmo, 3(39656(0L Mgogns gadmba@mmos mgbmob dobal s a3bzalb 933009800, yzozomgdol o
boymazgdals 5dm@ ol gbom (Stephenson, 1984).

h396L B0gm ho@omgdymads 33mag393 (3bo3ym, Hm3 bymab gn0e@b 306mdgdda dmbasmwon 3(396s-
9900 06300569396 y3930mgdob RG™m Bs3mgd Mosbal, 30069 gb &qbosb gsmgdmda dmbom ©s bo-
3Mb@mMmm xamngddo g3b3wgds. bws 3ox0dHmm, Hm3 39M3sbgbG Mmoo gzomagal 3oMmdgddo d(39bsMg
shgmgdl Mg3mmendzonmo 3gMab@gdgdal gobgomamgdals 3Gm(3qLL.

Mbs 50bndbmb, Mm3 mozmednMzgme BMmMIoMgdamo yzo30mgdol Mabzol dgdz0Mgds,
M9LALYdoL modo@o(300b BMbBY, BomMmmgbemgabo 339606 ggdabomgol o6 BaMdmawagbl gfmac-
960 bLEMSBga0sl. dogsmoms, asbsmgdol mada@sz0sl 5MbsaMo gi399G0 Mo 593L yzoznmagdals 0bo-
(309(300Dg, 853653 a565306MMdgL bogmegdols 5db(30dL  Styrax obassia—3dn (Kato, Hiura, 1999). 3bLgssbo
dgdmnbggge smbgMomos Brassica napus-do, bows(z domama &9339MoGmmab Dgdmddgmgds 83306 98L dma-
Bogggdmmo 0gbemgdal Momegbmdsls, dogMed o6 3mddgmgdb mogoadnmggma 6aMdmJdbama ygogomagdol
Mobsdy (Lester et al., 2004). R396L dog® dgbbBogemam 3gdmbizgsedn, azomzgal MML, sagmay oG-
MmMOEs Yzogomgdol sdm@Go.

3396560l 8936 bLobgmdado, gsobbsznmmgdom gOMbmmzgebgdda, Mmdgmms s@bgdmds Jmmosbow
©33m300gdnmos mgbmom gs8Ma3mgdady, oo bmdolb 0boogowgdo BomBmddbosb 38 mgbemb,
30006 33069 Dm3ob 3(3960Mggb0. 3396000l Bm3s dgbadmms asbbadmzMymn ngmb Hmameg gotgdm
3oMmdgdom, sbg3g BoMdmoagbogl aq969@03nE 60dsbl. ndmgbbadgdals sboemabds  Stephanomeria exi-
gua subsp. coronaria-do (Compositae) shzgbs (Gottlieb, 1977), ®m38 oo s (306 dmdab 33965609950l
396m 03930 360d369mmmzgbom o6 aobLbgozgdmes gHmdabgmobogseb s, MmI 3Mmaqbgdaol Bm3dgdo o
B 0L baboscmn dbgagbo nym. sbgma 3969803960 3basgbgds 0dab 60dsbas, MmAd 3(396560L dmTs s 3o3-
53 930L gbatn nbgmn domama 3mabGonEmmdab 8dmbg 83965699330, Mmam@bsg gHmbmmmgbgda bo-
M3 9646, 30Mg9mm Mogdo 4o630mHMdgdmmos gofgdm Bod@mMgdom s o6 bomdmowagbl ggmenezo-
M0 (339 9050mdal Laggdggmb. dgmEgl dbGng, Mmogbsg 3(396060b DmBob (33momgds a96g@03mco
a56bbgog9d0m 560l go8mbggmmo, 58 393mbzg3sdn dgndmgds oo s 3s@oMms dmBab 3(3965Mgqdo o6
a0bbbgogmgdmogl Mgd3Mmeyydsonl bobosmoon.

F396L Bogm Ro@oMgdmm asdm33mgzedn Mgd3mmeydomo domdabol (33momgds, asbbbgsggdmem
94L3960396@ ™ RanBgddo, s3M3oEydNmo Mbos oymb J396060l BmMBgdmsb, Mo, msegal dbGoag,
306306mdg04m0s Bymob ©gn0(308 00 ©s, dgbodsdabsw, 3obbbgeggdama Momogbmdal Mgbn@mbgdol s6-
Lgomdoon.
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2.6. 6YNL KIBNBNSNL IBVITSN AISAMKXIIBNIS BIGMSMB3NIBI

Mg3MmEnd30mo 3gcomeal LagHom babgmdmagmds asbbbgeggdanm g4b39M0dgbEmm xanxygd-
do 000gdol Mmobsdstn agm, ogd(3o (39 3gMmo Bgbmmmaoymo Babgdol bobamdmngmds gomamgdws.
a35m30L 306md53dn dmbaom 3(3960Mgqdda gobobamdmaggdmmo nym mgbmob gmmdomgdal godbs. gb
dgbadmms gs8mbggmmoa aymb ngogg d0dgbom, MGmIgmog smbgMomos bodnbmnbomgal, Gmss bymal
9803080 0639305 560mb3gM30L gobznmamgdal sMgnmo bEsgdol nb3ndoMgdsl NxGgLgdol o-
ymgab ool gobsbgdmoggdal godm. gb, megal dbGog, gs630mmdgdama oym 9bmb3gMmadda s8b30bab
3g030b MomEgbmdal dg3(30M9800. ygogommmdal bobamdmngmdabg gobammmanno 3mbGMmemab sMbg-
dmds bobsbos Arabidopsis thaliana-dos (Welch et al., 2003).

dgmtg 3bMog, 33535, 3MbGEMMmMmsb dgosmgdom, nbzgzms mgbmal dggbgdol g3abal @ohomgdolb T
caerulea—3o0. bohggbgdns (Ober et al.,, 1991), Hm3 bodobwdn Mqbemob q3bgdal Gobal dgdm mgds asb-
3306mMdg8b 0gbemal badmemm dobob dgd (506 9d0b, Maasb bymal gaxao@n 93(30698b babsdgdmal s 34-
3o 300b @mMBgL, ADP-g e 3mbob bobsdgdmom gommse]dbal 898 03mdal smmanbzal aboo. dgbadmme,
cmd T. caerulea—do g35cm30b 306md93do dmbsmn 3(396069980L mgbemals 3069 dobs go63aMmdgdamas
LEMM g Mgbemab d93L9d0b BoDab bobgMdmagmdals dgd(30Mgdao.

2.7. 64NL RIGNBNSNL IBIISN MILENL FILIBI
RQJ 338N3I3NL I69ABI

36mdoemns, MHm3 3dMamn bmbab @ogmmzg9ds 0gbedn dgbadmmms mado@nfmgdamo agmb abgma gog-
3060 o @™ gd0m, Mmammages doeamo 8 9339Ms@Ms, bobsmmoabes s bymol ggaindo (Stephenson,
1984). T. caerulea—ls 36039 cgbemo, dg360 306 3mLbobogsb aoblbbgeggdom, dgo(393L gbmb3gMmaL. gb wo-
3obabnomgdgmos o3 a30Mmal Lbgs BodImBoagbmgdobasmgnbsaz (Stephenson, 1984),  oyd(3o mgdbgdl
139309 360939 Lol 360d369emmgaba dmzmmmds. $8gbsw, mgbmab dsbs doMomsmam gsb3nfmmdgdy-
mos m9dbgb0L Lowowom, Mas 3omnggdol sMgm bEdgddg 3603369mmmgabas I(39606nl Bocdod -
o go6300m0Mgdabamagal. g3om30b dgmgasm bomdmddbae dbmdmd omgbemgdl, Mobszz0M3gmos, dgd(30-
9dmmo Mbos 3Jmboglb gomnggdol Mbaoma s smdmba (3960l 0833300060 580L 39ML3gJ&03s.

35000390006 &qb@3s a3ILENEMS gb mbaDdMgds, Mmegbss 6oR396900 ndbs, HmM3 ggzomazalb 3ommdgd-
do Rsdmysmndgdymo mgbmgdal gomnggdolb mbofma hodm@mhgds 3mbGEMMmL ©s 896056 30Mmdgddn 3ma-
bogzgdmmo ogbemgdals sbommaan® 35R396909mb. aomnzgdol bomol ogzgomgds dgbadmms godmbgg-
a0 04bgLb a35m30b 6gas@ oMo g89d@0m, Moasbsz mgbemal badobbo bomdmawagbb gabommmaoymo
3m3860g3960b dggal s doomgds mgbemal d93b900b g3obsdn (Sinniah et al., 1998).

bymob gx03083s 0gbmal gobgomsmgdol &gcdnbomnm gobsdn dgbadmms gsdmabgoml 960l
BgdgE0 ©839Ma 3, HmEgbss 0gbedo dodwabsmgmdl g.6. ,dm3boggdals godmdcmmds” (maturation drying)
9, dgbadsdabsw, 3993(306mb mgbemal bamobbal 35R396989mo. gb, magal dbMog, asdmabzgzlb mgbemal
3500039800 16560l 353306 75dsb. 58335650, Nbs gngsMonm, Mm3 Bymab pgxaEe@b 360dgbgmmgabo
MOMYMBomo gB3g9@o0 o3b T. caerulea—L ;gbemals 3g3Lgdab s 3m3bogygdal 3obgdDy, Moasbs ngn dm -
390090b ogbemal gbogs300b @HML 30dnbstg Bobammmaon® 3Mm(39Lbgddg s 396330MMgdL sdaemn
bomnbbol ovgbmal bomdmabsb.

domgdymo dggagdo domomgdl, Mm3d Bymob gxaado 330690 Mo3s30M39mo© BMM3otg-
o 43930 930b s Boymeggdab Maibgb T caerulea-do s dMmal yzo30mgdol sdm@MG 0l mbgl. meg@mm
3980, 3boggg mgbemob bsgom Masbzo gMo 3(39656M9Dg, 3300 Fobd S 3o039d0b YYbsMa 3bndgbgmmabaw
3(3060gds. b 30zsMonmom, Mm3 T. caerulea—l 56 ao5hbos 95399E M0 d0d3@Go(300L dgJob0D3n, Mm-
3gmma(z 339m30b 306md9330 dobo BomMBs@gdmmo MadMmmnd(3nnb gomob@o 0dbgdmms. Mas dggbgds @g-
605bmbals 3m3s@gdal 3mbEEmmMmmsb dgamgdom, ngo 56 0639305 mgbmol MemwabmdMago s batobbm-
d60g0 dohggbgdemgdolb 3o@gdob. gb 30 035bg domamgdl, Hm3 Mgby@bgdol dgmzabgdol mbg 3(396s-
9do dgbrmommos s dg9LsGyz0bgds dob dmbgdMng LasEbgdm asmgdmb.
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TRIGONELLA CAERULEA (L.) SER. (FABACEAE)-dN

byomo, bbgs BoDagnc aomMgdm Rod@MMgdmsb gMmsaw, 360d3bgmmzeb Mmmb sbEmNmgdL mgbmab
350039800 36m3960L 06030530068 S 3MIMbS(3960L 3obg0MIMgdabsmzalb. Mmgbemal dogH byemal Jgbmaos
300039060b babgobo bogggbnMos @s gob3nMmdgdmmas mgbemobs @s boswagol bymal 3m@qb(s0omgdlL dm-
0l sMbgdymo bbgomdoo. 99gsb godm3nbamyg, smdmba(3960b 333000 gds 3Mb3MgEYm sanmdy
dgbadmms dgbemmmo oymb byb@me@ab bymab 3m@gbzosmom, Hm3gmos 3603369mmaba ¢Mbos gob-
bbzozgdm@al cgbemal Bymal 3m@qbsnsmobogsb @s gobbsdmamagwmal byemalb dgmgnbgdal 068 gbbogm-
35b gomnggdal 3Gm3gLbda. T caerulea-b mgbemob gom03gdol bobg@dmoagmds, 3MbEHMm™Msb dgmsmgdoom,
3603369mm3bsom b dmes, Hmmabsz bydbEMadob Bymalb 3mEgbznsmo 3(30Mgdmes -0.5 8gasdsb-
3omodeyg (Akhalkatsi, Lésch, 2001). d96gemgdsol aobozmns 5Ms do@mBm Moo mmasl asdmbgmolb oMm,
0653900 50dmbs (3960l DAl &gd30. 53 (330 gdgdds dgbademms by 3dome Meds@yyema Mmea dgobmv-
mb 39693530 50B8mba(3960L 8 33000Mgdabsls, Mowasbss dm 3mg Moo 3mmes b Mgbem 3oMmmdgdda oc-
3mhbgds bosagnb bgosdamal LEMsgs© 35dmdmmbabsalb bymab gna0@ob ML, 83 3Gmagd@da hzqb
d930dmbdgdor madmEmsGmGamm 306mdgdda dgbabbogmoa Labgmdgdol dmmbmgbomagdal LyydLE @b
Byemal 3m@gb(300mdg o 3ob3LsdrgMegm brgym 85R396909mb, HmBgmoa s s30mgdgmos dsmo mgb-
mob ao03980bsmzab. gb 30 Ladmsemgdsb dma3(393L dmzobEnbmm Lobgmdal assMhgbalb dgwal 3Gma-
BB gds, 3emnds@ b (33momgdocm gs3mbggmmo boswsgol 8g6056mdals dg(33mals dgdmbgggsda.

bogoMmnggmmb sGoyma Gga0mbgdalb 1dg@gbmds — doMadn, 03Mal bgasbo, dows ©s J398m JoGron-
mab bobgzMom 1sdbmb domdgdo, dgbbgmal JLgMmBaGymoa 3sd0@o@Ggdo ©s Lbg. bymol dgdbenym
domogl dgo(segl (Nakhutsrishvili, 2013), 580@m3d boaemgdolb Momegbmdal 33067 (33mamgdsds(s dgadmgds
303mgbs dmabenbml dom dommmann® 3m33mMbgbE by, MmIgmo gobs30MmdgdL bszggdalb s Bymal
303 o 9bgManol dG¢bgsl 93 bomdgddo. 0dobomgal, Gm3 dgoddbsls 3mnds@ob (33mamgdals gogmg-
bols dmegmo 3396000l Mg3Mm@n (300D ©d 33 93mbobEgdal Bymoo dmdamaggdsdyg, 360d36gmmaabas
3116986030 domabbol oaqbs, Mm3gmoag 9MLydmdL bymal mada@szasbs s Labgmdal gedmsgmgdsl
dmEob. dobgmsegem 0dobs, MM sMom s bobgzMem stnEym Mgaombgdl bdgmagmalb doxmasbo gom-
omdob dgbodgoo 939300, 3 LobEGgdsdn donsb (3MEs 33mgges ho@sMmgdamoa gmmdsmmHo EsMIMbab
9839J&0L sLabLbgma© s, dgLodsdnba, gb badmm3n o bzmamb dg0@sbl 53 360d369mmzs60 M g-
3oL go@agmado.

T. caerulea ghobBmmgabo Labgmgdgmo 3o zmbabo d(3gbatgs  (Nakhutsrishvili, 2013).  dsb ogbemal
30003900b5m300L domnsb dm 3mg eM™ bnMwgds, 5do@md ngn ImbgMbgdmo mdogd@os, msdmmsGmmo-
@ 3060mM698do, 0gbemob gomnggdobes 8 5m3mba(3960b gobzomamgdol megabgdnmgdgdol dgbobbagmeac.
00bobndbagos, Mm3 gb 3Mm(39L9d0 53 babgmdado EMgdwg oG ymgams 35dm 33 gnmo. babsbbstn dmbo-
(3989800, T. caerulea-b mGnm@Mbymo 36ogg mgbemo dgozeslb 9bmL3gMAL, Mo o6 3MLbgdabomgal
mBzgemms, 3og®e3 adobobnomgdgmos o3 3356Mab bbgs BaMdmdswagbmgdobasmgab.

mMomemdbygmo ogbmo 3mdboggdobsl gobozol ©g3nMa@o30oL s gsdmdmmdobowdn Gmeg-
360 bgds (Farrant et al., 1997), Gog bomMdsdgdmmo s@ad@ o300l dgmgal Bamdmawagbl. ngo ao-
Bo30Mmq6L 3396500l aoaMhgbsol stsbgmbaymgm astgdm dommdgddn s dgbadmagdgmb beool dMoals
36m(39b0b ©6Ygdsl sbamn nbogzowal ©sd330Mgdabsmgal bymboydgm @Mmb. Mgzom308@eb@ymo
b gdobagsb gobbbgeggdom, mMmmomjbam mgbemdo badsMagm bogomngMgdal Mommgbmds domnsb
330695 o 5M3mbo(3960 g5630m0Mgdol Mg Bobsdogg nbygdl dnbgMomadal, bobdomdowabs o
Byemol go6gsb dgmgabgdsb.

ogbemab gomoggdabomgal bymal Ggg0d0b 360d369mmmdab dgbebgd s@bgdema go8m33mg39d0 doGomes-
50 g™ 3MboMgdymoas goMgdmb gbnsbmdol gogmgbaby, aomn3gdol 3Gm(39Ldo dgman mgbmol gsbgo-
@950l Mo30b9dnMgdgddg (Bradford, 1995). a56bos3nmmgdom oo yMamgds godmdmes mgbeabe
5 bossgolb bymal Mg903980L EHmogMo 3o3dombs (Whalley et al., 1998) wo bos@sgnlb gbnsbmdal 3603-
369emmdob dgbbagmal mgbmab gomoggdobsmgol (Larcher et al., 2010).

WWW.OFKiSLgC —_—




7//////% LIAO d3hI3M

0gbmob dog® bymol dgbmzs gomnggdol Lobyobo LoggbnMos o aobdnMmdgdymoas mgbmabs s
bos@agolb Bymalb 3m@Egb300mgdl dmEolb ombgdyma bbgomdoom. dgbsedsedabsw, 3dGsma mgbeals Bymal
3m@gb300m0 domnsb @odamo Mbs aymb, Moms 3ob dgdmmb boswagnwsb Bymol dgbmas (Roberts, El-
lis, 1989). oJgob 30dm3nboMy, 5dmba(39bal ©sd330Mgds 3Mb3MgEm danmdg dgbadmms dgb-
Emo 0gmb byb@Madob bymab 3m@qbosmom, Gm3gmaz 360d369mmzgbow Mbos aobbbgszgdmuogl
ogbeab Bymab 3m@gbznomabogsb s gobbsdmgmegmalb Bymab dgmgobgdalb 068 gbbngmdal gomnzgdal
3Mm3gbdo (Swagel et al., 1997).

5@MbgdmdL gomnggdab 3Gim3gLbal nba(sns300bam3z0l o (30mgdgma biydbE @b Bymab 3m@gbz0omal
bz ymo mbg, HmIgmoag (396560l bbgosabbgs babgmdgdobsmzob gsobbbgeggdmmos s ©s8mowg-
3905 33000mb mgbedo sGbgdymo bymab 3m@B9b6(309mob boowgdy (Larcher et al., 2010). 60bsdgdstig
mo3dn smbgfamos T caerulea—b cgbemgdals gomo3gdol mo30bgdyMgdgd0 obo@mmalb gobbbgseggdammao
Byemal 3m@gb30oemal 3dmbg bLBsMgdol aodmyqbgdoom. R3gb a3LmM©s og390a0bs LydLE MG AL Bymal
3m@qbznomol Lowoom godmbzgnmo dgdmmEggdal babosmo mgbmol aomoggdobs s s@m3mbs396al
BEsby.

3dmbs (393900, BoOmmmgbemmgsba 3(39656Mggd0L mgbemol gomngzgdabs @s 50dmbs3gbal Jlmgomgdals
ol 3m39bdn 3Mbgdgmo bymolb Mgendol dgbobgd, doGamsws dg9bgds doMo@ o300l dgmgasw
LEEIYMaMgdmmo dg@&odmmoddnlb Mmo30LgdMgdgdL (Ldsch, 1993, 1995). Bymab Mggodal dgbbsogmabal
356bs 3900 gdmmo yMemgds gmdmdms grMgoab bog®mdgdo Mool 3Gm39L0b 33mmg3oL ImbsM® Seo-
dmbs(396do (Larcher et al., 2010).

03&™Mab og® dgbbsogmomo 046s go693mb bGMgbmmo God@mEgdalb aogmgbs sm3mba3960L Bymal
9503bg  (Johnson et al., 1996). 656396900 ngbs (39b6060L Lbgowabbgs babgmdalb mgbedn Bymaol dg3-
(339™d0b MomEgbmdMoga (335 gdsmds, JogMed dgwamgdoom 33069 ynMsmgds sgmdm bymab g-
9030 35605398 gdob (335mgdsmdal dgbBagmsl mgbmoab aoxoMxggdol, gomnggdabs @s sd8mbazgbal
hodmysmndgdal mebsdndwgzfmm bEegddy. bnbsdwgdsmg bsdmBa bomdmawa bl ndab 3(30gmmdal,
03 3mbbEB b gJL39MndgbGMm ommdgddn T. caerulea—L mgbmobs @s 5M3mbs(3960L Jbmgomgdda
356bsdrgOMmo 0469L Bymab Mgeg0dob (330mgdomdalb ©nbsdn3s, goxnfxggdal, 3oe0g9d0lb s 50dmbo-
(3960b BB©ab 36m(39L98d0 8080bsMg FmMBma 969Dl M.

3oR0MK3900L sMgnm LB ONsDdg sanmo 8d3b Mgbemol Jbmzomgdosb gocgdmd339em LogMzgdo
Loobob gdbesgesl (Bradford, 1995). Bogomanmgdos, Mm3d gomozgdolb 3Mm39bdo dymezn gbemnsb, 393-
3656980l @oMm3930Lb dgmgasm, asdmoygmegs asbbbgsgzgdamoa dodomcn bogmogmgdgdo (Dell’Aquila, Dituri,
1995). 356Lb353959m0 3mbasDMdss 3odmm Jdnmo dmangMon 356 3mbabol cgbmomsb gsdmegmboemn g3gbm-
@60 bogcngMgdgdol Hmm by, Hmdgmms godmymazs bgds of@nm@awe, doMomsmam Rsbsbabal vxcgwg-
d0ob (Bekkaraetal., 1998). abnbo 3mJ3900qd96 Gmame(s Jgdme@ s @ ob@&gdn,nb39396 3mgcab gm@damgdals
3969300 EEbL3M0d(300L 06306935 s LGIMmaMgdgb Rhizobium-bs s 356 3MLsG (39650l ImENL
LaddomDBabY s dogmEmadyma sbmz0d(300l Bomdmgdbsl (Phillips et al., 1995), o13(35 o6 50l (36mdocma,
3d3b o oMo gog3mgbs Lombob gdbmsznsl Bymal dgd(339emmdabg mgbmol Jumzomgdda. F39b as3dm3gm
byemob d93(339mmds s 3dMdmn obs gomnggdolb 3Mm(3gbdn 3ymaey T. caerulea—b ogbemgddn, Moms aobgggb-
SdmgMs Jbmgagddo bymab dg3(339mmdal dgbadmm (33emamgds Locmbab gsdmgmbgals EMML.

bbb 30bbal Bobambgzem, Mmgbmal goxoMxr3gdab, gomnggdabs s 5mdmbs(3960l gobgnmamgdals
063039309 Bobgddg T caerulea—do gLobmgMegoom Bymol Mgendol @nbsdogzsl, bymal dg93(339-
mdsb s ddMa dobob 3mbLEbG MM aocgdm 30cmdgdda. gobbsmomMgdnmo yumamgds gd(3gmeos
350039800 3Mm(39bd0 bombob gdbyesz0sbs s Bymab dgd(339mmdsL dmmMal dgbadmm mBmngFm 3o3-
do0b go3mgmgbsl. dgbbogmomos gocgdmad(339ema bydb@ MGl bymal 3mEgbz05tmal (339mgdsmdals
303mgbs 0gbeal gomnggdol 3Gm(396@Mmmdadg (396560l o3 Labgmdada.

T. caerulea—3do 3oMmdomam gobobodmgms mgbmal gomnggdobs @s om8mba(3gbol gobgomamgdols d93-
930 Bgbmmmannfo bLGdagdo: goxoMr3zgds, 300390, MY, s0dmbs(3960, 30Mzgmo Fmommo s
dgmtg gmommo (by. 9).
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LyGomo 9. T. caerulea—Ls Robsbobol s 5m3mba(3gbals gobgnmamgdal bGswmngdals - go-
ROMOR3909, 35003905 @ 3dMba (3960l gobgamamgds, Lodmamm babamdmagmds. 3(396s-
0l ogadomucn godmbsbamgdqgdo Bomdmbobogl doMomaw dmMgmmmaoy® 6adbgdl,
Mmdgema(z 9(39606 9L dgbodadabn gobzomamgdals bEowoodg asshbos. n = 20.

®000M G0 Bgbmmmaoo bGowool babgmdmoagmds aobabodmgMs, Mmam (s nboogowymo mgbenals
3b 50dmba(3960L Ladyamm dohggbgdgmo (bLy. 9). EosmdMdabmabagg mgbemn 0bygdlb Bymalb dgbmgsls. 48
bor-0b dg8ga 0gbmab gombo Lwgds s 3odmEab MoEogyms. 5dmba3gbo LbBMoxsw ndMEgds doMgg-
™o 33060b g56853mmdado (b, 10s). Db LB swonl obmnmgdol dgdwga dmygzomamm mgdbgdo ws
303m3m@omo 3obn(300056 BmEBMImMRmMagbgdl, 0dgbgb 363569 dgxmgMommdal s BmEmMbLNbmgbyYMaw
0J&0Mbo bgdash. @omdmdowsb dg-6 mglb mydbgdo gomsonblbbgdosb s 06ygdgb dMwal. abobo Lfmy-
m05© 3563000509005 EaMdMdnEsb 3-8 pmgb.

3obbbgoggdnm LydbEMmo@nb bymal 3m@Egbinombdg Ro@omgdnmds gomnggdob &gb@ds yzgmady
doeamo go03950b 3Gm396@0 (16 £ 2%) shzgbs 3mbEHmmdn, Hmogbss mgbemgdo megbogdmes ©gomb-
0bomgdae byomdo @abggmgdym gomEmob Jomamadg (bay@. 108). bydbEms@ob bymoal 3m@qbzosmal
d99(3061985bm0b gMmow 0-sb —2.0 dg35-3g, Bo(3 Fnnmbgmes gobbbgeggdamoa 3mb396@Ma(300L dmby
dobo@mmol bbboMgdom, d(30Mgdms 35x039d0L 3MM(396@0. 3sx0ggds domnsbs noMabgdmws,
gLy aomgdmb Bymal 3m@gb3namon 3(30Mmgdmes -1.0 3g35-3wg (L. 103).

30%0M%3900m0 0gbrgdals Lodysmm 3Mm396@0 ¢13b0dzbgrmme asbbbzsgogdmes (P > 0.05) 3mb-
GOmmabogsb Ro@oMgdmmo (300b 33000039 39600568 d0 @s ymggmmzgol goMdmdos 03539 (3000L go0zgdab
36m(3968)L (L. 108). @Hm cgberob Eomdmdnsb gomnggdsdoyg 3mb@Mmmemadn dgswagbos 48 bo-b, -0.5
3330-g 030 0DMgdMEs 96 bon-dwy. LogMmme, 53 bLobgmdado smnbadbs sdsmn gomngzgdol 3Gm(39680,
65(3 3mbggbgdal dpamdamgmdada dgmao mgbmgdol oo Mommgbmdoom oMol gobdnMmdgdama. sbgmo
ogbegdob badgsmm 3Mm396@0 (300006 yggms gomnsb@do dgomagbos 58 + 12.4%.
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byGooma 10. 8) T caerulea-b gomoggdgmo mgbmobs s 3DsMEo smBmba(3gbols Ladnsmm
Logdg s bEGsbsMGNMmo gosb@s gabgzomamgdol Lbgssobbgs LEswosdy goxoMr39d00056
dgmeg gmomolb Bs®3mddbsdmg. n = 20. ) T. caerulea—b goxgoMR3zgdNmoO s 3503930
ogbmob badmamm 3Gm(39680 s LG IbEsMEMmo gopabms Bymoals gobbbgsggdammo 3mEg6-
0dmols 3gmbg LndbE®aGdy aomnggdobsl. Bymol 4o6bbgsggdmnmo 3m@gbzosmo bo®dma-
Bogo ogm D-3sbo@memal 3obbbgoggdamo 3mb396@®ma300l 3gmbg bLbsMoom. goxoMx39dymo
3 3300390gmo mgbemols 3Gm(396@0b smgms brgdmms pomdmdowsb 3g-7 mgl, Gmdmals
dg90ga5(3 390003980l sbaemo Jgdmbggggdo sms gmobogdmes. n = 4.

3003980L 3Gm3qL0b EAML dmmosba mgbeol FdMsma Fobo of 83gmogbgdos 360d36gmm3e6
(33000 9398L 30K 0MR39600056 Moo gPmsl gs3mbgmsdwg (by@. 115). ogo LogMdbmdmsw 03mgdos
BO0b BobadY s v3Mdgmgdrs 3mgdslb gomMzzgmo 3gomenb dobdombg dsb dgdgas(3, Mo(3 d0dmbo-
(3960 ZMEMo3@MEOMBNmo dhEob Bsbabg gosomms (L. 118). s@dmbs3960l 3dMamo dobol msb-
oM3bMdomn 358 9ds 0bygdmms @omdmdomab 3-8 pmgl (L. 118).

0bmmomgdamo Rsbabobgdolb s omnsbo gomnggdmmo mgbemal 3dMama 3sbgdol dgemgded shgqbs,
™8 Bobababal ddMamn 8sbs MmogmsednMggmsw 360d36gmmgbaw RsdmmAgdmms mgbmoab 8oLl (buy. 113).
080 0DM©gdMEs 39-5 b, Lobsd Mgbemal aoMmbo 56 oF3690MES s Jnnsbsow 56 Imb(30mEgdmas
dsb. 3ol dgdmga, Moz Mmgbemal gombo JMgdmes, Asbobabalb JdMama dobs 0gmgdos asbznmamgdal 3-8
mgdeg, Hmgbs mgdbgdo bmsw gomasMogdmms s nbygdos Bnbdombomgdsl (bn. 113).

35039800 3Mm39bd0 mgbemdo bymal d93(339mmds LbMogsm oG mmdes d0Mzgmo mab gs63s3-
mmdsdo ©d 50bBg3d 3mo@mb EmMbalb amdmMdasb 24 Lo-ab dgdwgg (by. 11s). bymob dgd(339mmdols
358 90sL doMomsae bMxzngn babosma 3gmbs. godmbs3mobl bomamaoagbos omdmdawsb dg-5 Lo,
gLy bymob Ladgsmm dgd(339mmds 330690 03magdes (by@. 11s). Jobomody s 330639853 sh3g-
bs, MmA 53 Mmabomgalb sanmn 3dmbos mgbmowsb dmyzomamm ggMal bogmogmgdals gdbywsznsl,
Mm3gmoz BomB Mol Jomamodyg modol Bacdmddbows. 8bmmmm ob mgbmgda, Mmdmgdas godmymezgb
Loobgl, sgMdgmgdgb gomaggdalb 3Mm39LL. 03 gogamxggdnm mgbemdn, Mm3molb gomdgdms o6 bom-
3m043690ms dmyzomamm mods, 56 3506036gdms Mowngmmal asdmbgms o gomnggds. &g@modm-
@omdob §gb@ds shzq6s, ™I 83 gl gdab ¢dg@&gbmds Lozmbmabybomnsbos, Moz 3emnbogdmes dsmo
936980b ob@omy@n 30009980b s Mool gaMmmabymsw dgugmzon. gdbmos30ob dgdwga Bymal
393(339md0b DML 33meg BMBogn babosma dgmbros (L. 113).
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LyGomo 11.8) T caerulea—b ogbmol 33Gsmo dobol s Bymob dgd(3ggmmdol (asdo
Byomo aMsd 3dMamm Bobody) Ladyamm 3sB3969dgm0 s LEBSbIMEG MM gosbGs goxam-
®39000006 Moogmmol godmbgmadog. obato dogmomgdl mgbmowsb Lombal 3oMggmawo
853mbgmol eMmb. n =50. 3) T. caerulea—ls mgbemal 3dGaoma dabiols s Bymols Ig3(339emmdals
(3580 Bysmo gMs8 3daem Fabadyg) badymamm 3sR3969dgmo s LEGSbEIME Mmoo gosb&s
33K%0M%39000006 5Bmb3(3960L Bgmmg gmmmol gsbz0mamgdadrog. 3oMzgmo & mals 3sb-
303mmdad0, bobad Mmgbimob go@bin JgbsMRmbadmmos, FdMamo Babs 0DMBgdmms (35em-(33tm 39
domosbo mgbmobamgols, ®mBgmo(s Bgazegl Rsbababl, gbmmb3gmal ©s mgbmal gs@bl s
833m(35mm 393980 Rsbabsbobamgol. n = 50.

350039800 30m(39L30 Iymazo mgbemal Jbmgomgdol MLbImbyMo s Bymal 3m@qbnsmgda 3339mMo
3(300093MEd 3o%0MHR3960L BoDsdo (L. 125). MLAMLyYMa 3mG gb(300mma bymoom goxggdabsl ogm —1.6
0.2 3330, 3o%060%39000L 3mo@mb 530Doby o yzgmody bggs@on® dohggbgdgmb —2.6 + 0.35 dg3s-b om-
693000 Mongnmsl aodmbgmob eMHmb. Bymol 3m@gbznomo bymmasbo GuMamenlb byMm@ambdg d60d-
369mm36s0 3(300@gdm©s MOE03molb gs3mbgmal Ggobsby s dobodsmam dohzgbgdgmb- -3.3 £ 0.15
3335-b ombg3s dgdmgan asdm3z0L PAHML, MmEaLbs s Mo Mms domnsbow gsdmbnmos, bmem dadgg-
o Rsbobobo LbMogsw dMgdmms dozMmgmm@dg@mal 30dgMsada. 53 @Mmabamgzalb Bymab gsMomdomo
d93(339mmds, Mammab s 3oma30b dgogasw, smbgzwms dnbodsmum boagl — 76 + 1,6 %. mbImbLyGa
5 Bymab 3m@ gb309mab dg8aman 3mgds bpgdmos D0l Bsbab dmmmb, Hmgbss 0bygdmeos smdm-
b5(3960L gmEmImERmagbgdo (L. 125).

3339960 Lbgamds sm0bndbs (3om3gm aomnggdgm mgbemgdbs ©s 3mdmbs39693d0 asbbobmamum
mb3mbyMo 3m@gbznamal 3shggbgdmgdl dmmal, MmIgma(z demng® goG0Mgdws Jobodsen® s dojbo-
dom® 35h39690mgdL dmMnl, aobzomamgdal ghmbs s 03539 LEd©Nadg, Lbgswabbgs abongnwgdda
(L. 128). Bogomoms, (3939 mgbemdo MmbLAmbyMo 3mE gbosmoa gsmnggdal bEswosdy gotamgdl
30bodsemm@o -3 3335-0056 3o4Lodom@ -2 da35-dwg. badysmm bonwggdolb gobgomsmgdal bBswngdal
dobggoom Ro@omgdnmds Lo obEosnmds dgosmgdsd shzggbs, Mmd mbAmbyma 3mE gbnsmal badysmm
LonEggdo gox0Mxr3960b s aomn3960b bGogddg 360d369mmzgbow a56bbgsggdmms (P <0.001) ngogg
boowob badsmm 35h39698mgdabogsb asbgnmsmgdal gg3nsb bswngddy, bmmm mbdmbymo 3m@gbo-
sl bodmemm boneg BEMEAl, 50dmbs39bals, 3oMggmo s Igmeg Bmaab bGoosdg o6 537ma3690wo
3603369emmz0b Lbgomdal (P >0.05).
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LyGoomo 12. 5) T caerulea—b ogbemob gomoggdol 3Gm3gbdn dgman mgbemals Jumgoemgdols
mb3mbey@o s Bymols 3m@gbzosmgdol bodysmm dohggbgdgmo s LEbEIGE MmO goobs.
n =6, 12. 3) mLbdmbyGo 3mGgbz0omo Bymom goxgmgdabsls T. caerulea—ls ogbemols gomoggdabo
©5 5@dmba(3960b bl Lbgssbbgs bEownadyg. dmddmmEnb @ndab aMsgnzol mgommgnma
RO 330A39698b Imbs(398ms g3b6sbamgdob babosmb Mosbgoms 363agda. s bobo BoMHdmag-
396L 390006b, gxmab bgws s Jggws babo oMol 25-9 o 75-g 3m(39b@0my, dogboddo s
30603930 63hggbgdns babgdom, dogo Mammagdo BaMmdmawagbgb gdbEMmgdomu® Gaisbgoo dm-
b5(39998b, Gm3magdo(z 0goMdgdgb M cab Logmdolb 1,5-b. n=12, 15.

0gbemdo s gdbaos@do Bgbmmumn bogMomgdal d9d(339mmdal asdmbegmgbow, domnsbn mgbemgdals
L3nME 0560 gdbGMagG0, 0BMmaMgdemo Rsbobobgda, Mmgbmab gombo s GomEMmab Jomommal 6s3m64-
b0, ®m3mgdo(z gogmgbmomn nym g4bns@nm, dgabbsgmadmms mbgmdmnsbo JHms@mamogonlb godm-
49696000. Robsbobabs s mgbemob gambol 54b@Mod@dn godmgmgbamo ngbs ggmogmbmana bagMogdol
356bbgog9dmma Mom@gbmdol msjgdo 35306, Gm (35 oremnsbo mgbema s mgbmoab gdbyms@n 93 madqdab
1398 gbmdalb dgozegms. aodbgmgdgmo ogm madgdal ngb@oxgoamgds dsmo R, 3sh39698mob s dg-
BgHammdob 068 gbbogmdal s@&m@Bgb& M LG bIME ™Mb dgEamMgdabsls, Mowasbs(y madgdal dg@qgbm-
35 BoM33008 gMmdsbgmb. dobgmsegs 530bs, AmbgMbos mMa dsmasbalb bogsmomom ngb@ngazntgds.
9Lg60s: 30 ggdbobo s MMNgbEGnbo, HMImgda(3 58mAbEEYE Mgbemab go®mbdo s gJbmws@dn. ngnzg G-
30890y, AlCl-000 565330L dgegasw, 3odmgmobos dmygomamm Ren®gb396@mo msds, Mmdgmoa(s
LogoGommme 0©gb@ogaznmgdygmoas, Gmame(z 5-3nMmJbo-gmsegmbmowma. Asbsbabolb gjbEMmaddo,
B0OR0G 0L gebmEoMgdamoa bymaysbomal dygsz0m ©65330L Jggasw, godmgmnbos bomgmo ggmab
moggdo, MHmImgdas ©3bsLosmgdgmoas magobygsmo ggbmemuma Jommdbomol gamgal dgd339mo
bogmgdabomgal. bogmmbyma Mod000 e@anbos 3Mmbogbbofmgdyma @sbabgdal d93(339mmds mgb-
mab 30630 s gdbaws@dn, Mm3gmoa(z 30M@ed06 FomEB Mol Jomemodyg dgomagds. §96069dal 393(339-
mmdd EsEsLEYMES MYHR0 BgMob dgugMommdol Bo@3dmJdbao.

LndLEMSGOL Bymalb 3m@gbnama sLMMmgdl aows3byzg@ MmEb s508mba(39b0l 33306 5d0bsm-
300, 3565306m3 93 Mo bgmbaygmgmo 3560@0@0b dgmhgzol s bmgswam bLobgmdab aogM(3gmgdsl (Swagel
et al., 1997). ovgbmob gomnggdadg bindb@ms@nb bymal 3m@gbsnomal gogmagbol dgbbsogmed T. caerulea—
do, 3360@mmab bLBaMgdal godmygbgdom, g0dmagmabs, Hm3d gomnzgdal 36m(396@0 3306 gdmms bymals
3m@gbnsmab d93(3060985L056 ghme® s dmmnsbs® nmManbgdmms, Mmzs gomMgdmb bymoal 3m@gb-
gosmo —1.0 3335-dg d3000g0ms. bydbE @@l bymalb 3m@gbznomal DrgGmmo ombyg, Hm3gmas
a0dmgmobes T. caerulea—bomngol, domosb sbenmb sMab 03 3ohggbgdmgdmab, MHmImgdars Lbgs 3gdmezn-
&0 3@EYOHYmo 3(3960Mg900bosmgzal 50l owagboema (Akhalkatsi, Lésch, 2005).
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T. caerulea-b cgbeob gom03960b babaMdmogzmds, 3mbGMmmmsb dgosmgdoo, 360d369mm3zbao 0dMog-
s, MmeEgbsg bydbEms@ab bymab 3m@gbnsmon 3306 qdmes -0.5 3335-800y. dgbgmgdsb gobozmaws
365 oMG™M Mooz sl godmbgmoal @mm, s6sdgm 5mdmba3960L Bl §g330. 5d8mba(3gbal Logmdg-
do BOab dgbgmgds asbabamgds, Bmame(s NxrMgEgdob BGHalb 0630d0Mgdal, 56 Bymab bs3mgdmdoo
35dmbggnmo dmogmo LEMgLEL EOHML YRy dol dMmmoaggmsznol dgd(30Mgdal dgwgan (Akhalkatsi,
Losch, 2005).

53 (33069335 dgbodmms bs3zdome EMmeds@mmo MHmma dgobmymmb dybgdsdn smdmba3960b ©a3-
330006930bob, MoEasbss 8mymyg Moo gnms bEMgbnm 30Mmdgddo smdmhbogds boswsgnl dgwadamab
LEMogs© godmIMMAabsl, Bymob gx00@nb eMmL (Whalley et al., 1998). 80, 13989L, ™3 smB8mba(39-
bol 3oDod0 (396069 domnsb IgMdbmdostigs asdmadmmdabadn. gomnggdalb gobsdo ngo dg@n GmmgMsb-
Bmdom bobosmwagds (Swagel et al., 1997). dgmgasw, 3(3969M0b Batdo@gdm o3 330000M9d0L 3odn@o@do
byl dgmbymdl LEGsgn gomnggdolb 3Mm(3gbo s 5dmba(3960l gobgomamgds. gb 4sbbsmgdoo 3603-
36g9mmmgobns 3396560l 03 Lobgmdgdobomgals, MmAmagdas 3930 (39mgdymo sGnsb bydn-sMo@mm astg-
dmdo, MmamM(3, dsgosmoms, Trigonella—b g356al 39360 Labgmds (Nakhutsrishvili, 2013).

F396 339M00mdm, HM3 ;mgbmoab LEGago gomaggds T caerulea—do, Gm3gmoy Fbmmmmm ™6 ©wgb
bogn®magdl, 8abo Babsdmal ddGsmn gomgdmbamgal sdsbsbosmgdgma bsbdm 3emg 6303980bsdo 93394-
G0 5083@o(300L dgga0, HMIgmos Gndogmas 83 babgmdob gogMzgmgdal dbgdMagzn stgomabocmgab.

3MBLESbE M aoMgdm 3ommdgddo T caerulea-b gom039dal 3Mm(39bd0 dgmezo mgLbrmals @s 5dmbs (3960l
Bymol Mgg0d0b 35M539@Mgdo goMmnmgdos MmamM(s asbgomamgdal gobbbgsggdmm LGowngddy, sbg3g
9600 05 03039 LGoNsDdY Iymyy bbgoobbzs nbrnganwgdda. mMagg 3oMadg@&Ma, mbImbMo 3mEqb(znammo
Bymoom go%96930LsL s Bymal 3m@G9bz0omo bymmgsabo GuMmammob mmb, 3060dsemnE 358396989l
839003693000 Gownnmal godmbgmal dm3dgb@do. badmsmm mbdmbada 3m@gbzosmoa g56300569bab
53 bLEownadg —2.6 £ 0.35 3335 860d3b69mm3bo Bo3mgdn nym, oMy byb@Mms@al bymal 3m@gbzns-
ol Drgmmo ombg -1.0 9g3s, MmBgmos aomngz9d0b 0b3ndoMgdsl 063930s. 83839 MH™ML LdLEMSEGOL
Byemal 3m@ 96300l 3emgdalb 0 3g3s-sb -2.0 3335-dwg 93bnd36gmm g539J@&0 3dmbos goxntixg9dmmo
@9bmgdob MomEgbmdsdy, (300b yzgms 3560568 do0.

Bymol mogmednmggmoa dgmgabgds mgbemal 0 gobdnmmdgdamaoas Bymob 3m@gbnamgdl dmmab
s6bgdmo bbgomdom ogbmbes s bndb@ Mol dmMab. dgbsdsdnbaw, aoxaMx39ds 53 Bg@Emmo doemgdals
dmgdgogdals aaQogb 6068(*)0@636[) (Roberts, Ellis, 1989), 5do@md mawaao qumb 83[)3@0 bt (309mgds
030l doybgosgem, mgbmo 3mbggbgdalb dpgmdstmgmdadas oy oés (Albrecht, McCarthy, 2006).

F396L 94b39M0396@& 30 gogoMK3gEYma gbemgdol 13g@gbmds, HmIgmdaz aomnggdol 3Mm(3gbo o6
356bmM (309, bomEbmobybsmasbo aym. gb asdmzmabos &g@&mMobmmoandolb &gb@onm, 353603 3o-
MG 3305 33 mgbemgddn 56 g56530MHMdgdEs Moo 3ymal godmbgmal, Moash abobo 3mbzgbgdolb deoam-
dofgmdado 03ymeggdmmbgb.

bogFome, 3mbggbgdol dagmdsmgmdomsb sJ@&nnm Gobsdn goabimob gobaommmaoym®o 394560b30
(36mdoma o oMb s dImbzgbgdol damdsmgmdals gobbabdmgms bszdem LoMammgbmsb sGol s o3-
doMgdmmo (Albrecht, McCarthy, 2006). (36mdnmos, H™3 Ho©oggmsolb dBMmal 0bazoszns Egbosbmdabaowdn
33dbmdootyg domngMb BoMmdmawaqbl aomnggdol dbgmgmmdabsl s ol dpgmdsmgmds, Mmwabsy ogb-
ol Bymob 3m@gbooma smbgslb gxdm baas@nn® 35R396909mb, 3oy LydbEMs@ab bymol 3m@gb-
(30905, 9bos dgbEMmEaL Moo Mmab g58mbgmsedwg.

oMbgdmm a5Mgasb s d0bsgob Bymolb 3mEgbznomgdl dmmob gobbbgseggdab dombgszs gmE@mag-
BMGOMG M 50dmMba396L dgdmos mbamGgammaz00b gBom, MmEaLys brgds MLbImbyma 3m@Ggbzns-
mab obobggoe bogdomabo bogfmmgdal o33 ms30s 03 dgdmbggzedn, Mmogbsi Bgbgal gomgo Bymalb
©9g8030d&o 0gdbgds (Larcher et al., 2010). go039d0lb Bobsda dgmey mgbenda 3o MLImEGgamesz0s mo-
308 0Mgdamos LadsGegm bogmngcgdqgdol Mommgbmdom, MHmIgmo 3obbsdmgMmeglh mbammgammaszasls
»gbmob oM R3950L O™,

dgmerg 303, aoM3mb mb3mby LEMgLL, MmMBgma(z bomdmdd8bamns MLImbyMa s396@gd00 Modm-
3GMEmm 3060md93do ob boswsganl gedmdmmdoom dbgdsda, @sdmMmabggma gogmgbs bws 3jmbogl
o0 nmsb god8mbgmol 3Gm39b%g, 9339 0gbmab s byydbE Mm@l d3m@gbnsmgdl dmmal sMbgdmemao
Lbzomdal goM 3390 boowgdeg d9d(3009d0LsL S sMs Jomn gomsbsdmgdal dgdmbzggseda. gb 3M0@0-
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3o bbgamds, mgbemabs s byydb@Mma@ab bymal 3m@gb30omgdl dmEal, GmBmal sGLgdmds s 30mg-
dgmos 35003950b 0ba(305(300b00m300, Dmasws, bLabgmdsabdgzogoy® 60dsbl Mbros BamMImawagbrgl.

53 6odM™3dn bobobos Bymoab LB G MLAL 35M89@FMgdal gt 33990 (339mgdamds nbEnznEYYSNE
o9bmgdlb dmGnl. T caerulea—30 mbImbyGa 3mEgb(znoma Moo 3nmsb godmbgmol 3m3g6@83dn 3oMomgd-
5 dgbbagmom nbngngddn dobodsmnMo -3 3g3s-sb dodbodomn@ -2 3g35-dmg. 93 (335 gdomdab
dgmgasm, mgbemabs s s®bLgdmm LydbEMmsGal bymal 3mEgb30omadl dmEal gsbbbgseggds 3oM0Mgdl
T. caerulea-b 0beogzoEMSEYM0 a96mEn3gdobomgzol. 83 dmgmgbsl dgyydmoas dgobemmmlb ©Msds@mmo
Mo 0gbemob Bom3o@gdmn 3omn3980bs s 503mMba(3960L 3 3300Mgab 3Mm(39L9ddn, (33emo© dbg-
d60g goMgdm 3oMmdgddo.

350039800 36m(39bd0 gm0 Mgbmob Fs6sLSBLOL 3dGsma Bobs YRMM bs3mgdns, oMy dmmnsbo ;mgl-
ol 3d@smo dobs. daba 8339060 858)gds 39060369dm©s omdmdomsb 30M39mn & emal go68s3mmdado.
T. caerulea-b mgbdo badaMogm bogmngFmgdgda mgdbgdol 3o 3mMmazLgdmmas Mmgbemab gombda s q6-
mb3gM30b mbgm dMgda, GmIgmas gomb 9@ ydol Rabababl. 9bmb3gMmdn 3o 3mbsbms 1dg@gbmdsda
oM a3b3mgds, 3033 0go adsbabnsmgdgmos bmgoghma Labgmdabomgal, dom dmEnb, Trigonella=L ag3o-
0l BomImIsg gbmgdabomgabss (Akhalkatsi, Losch, 2005). badstsgm bobdombymagdo T. foenum-graecum-
ob 3o mgbendo doMomsa Bsmdmmagbomoas asmasd@mdabsbom, Gm3gmoa(z 9bmb3g@madanl M mgoal
a5mMbdns mmgamabgdama (Akhalkatsi, Losch, 2001). 65h396980 0gbs, Hm3 3396560 o3 babgmdsdn gb-
mb3gMm3nmoa gomad@mdsbsbols sdms s Imdnmada(30s, 303mzm@amabs s mgdbgdals 8ogm, 0bygds
3mdMbo@sb 24 bo-0ob d93ga s gMdgmmgds 120 bor-0b gobdogmmdsdn, Moz godmabo@gds o3 Jbmgo-
mab 3m@Ebomo Bmbal d93(306968d0. T caerulea—3o0 LodsGogm BogzmngFmgdgdal Imdomadszns mgbmab
35Mb0sb s §bembL3gMdnwsb ngogg @MmL Mbos dmombmgmgl, Moz ILENMEgds Robobobdo FdMamma
Bmbob o 393Mmo(300b 0Bd3030m. § el d93ga, MmMEaLag Mgbmab gombo &3690s o bsommgds Rsbos-
Lobl, 53 1 3565L3b69mal FdGsma obs 0bygdl 3emgdsb.

503mba(3960L d0gM FdMama dobob 358 gds nbygds mgbmal omdmdnEsb dbmemme 8 wrmob 353wy,
099330 mgdbgdalb gowablbs s 3536356985 MG EEom sEMg b (30gmEgds. bogoMoymmgdns, MmM3 o-
3mbs(3960L BMEBMIMOBMagbgba boMmImoagbl asbgomamgdal 03 gm@Isl, Gmdgmoaz sbommasdGHws
3(39656Mgb 35d0b3g aoM©addbol FmE@Moz3EMEOMP M MmMasbnbds®, dogced IdgbydboMal smdmbo-
(396900bom30L bohggbgdns (Heupel, Kutschera, 1996), Gm3 abobo 3oMas3wbgb ddMam dobal Jonbgosegsw
03abos, H™3 mgdbgdo 9339 BMEGMLObMgdNMo© oJ@&0nMbo ny3696. 5dwgbow, 398 gHmEOEMBYMNE6 o3-
BM@OMRmm bHsdg gosbgmal, ®mBgmaz domdsbal samggdsda @brs asdmabs@qgdmmal, sanemo
573b (396560l gobgnmamgdals ucm g3056 bGoosdy, MmEgbss Mgdbgdo s8magMgdgb DMoab.

bemomb 803mba396bg Ro@omgdmmads 9Jb3gMndg6@ds godmagmanbs (Marek, Stewart, 1992), Gm3 mqd-
6960L BMEMLabmgbo Mocmddol Lodbgmal Bobsda gobbmM(30gmadmmo Lybmgzalb d3GmgLbol Gmmos.
5309650, bmomb mgdbgdals JogH asbbmmM(309mgdmmo gmEmbobmgba o6 06393L 30dmba(3960l Fdamn
3sbob 358 gdsb s BMEGMzGMEOMAMmo B 0bygds bmmme dob dgdwaa, Moz 30390 Mmoo
50640l Bm@mMbobogdl. T caerulea-do sm3mbs(3960lb ddMamo 3obob dFMs nbygds 3ol dgdwgy, Moy
936980 83053609896 dO@L, M3 (30 MLIAMLYMo (33e0mgds, o3 30dmabs@ e MLAMbnEn 3m@Ggbznomal
d99(306193530 @omdMd0sb 33-6 @0gl, Mmogbss mgdbgda 0bygd9b BmEmLAbmgdL, 463mbgzgnmo 1bos
0ymb mgdbg53dn bocmdmddbaemn 639Mmgdab o 393Mma(3000. FmEMLobmgbal dmsemmds 53 bsdGIM3dn o6
nym dgbbsgemoema.

T. caerulea-b gox 0GR 3900 Mgbmgdal gdbEMoJE 0L 365mnbIs osELENMS FEa3Mbmowgdol ©s
3Mbogbbomgdmma 8960bgdol sMbgdmds, MmM3mgdarz 633mgba ngm Lbgs 306 3mLbgdal ;mgbemol g4byy-
58 dn(; (Bekkara et al., 1998). (396060l Lbgoabbgs Labgmdal mgbmowsb gsdmaygmezs gobbbgeggdamemo
Bd3mbmowgdo, Mm3mgdoy 360d369mm356 HmEb sbEHMmgdL Labgmdabdgagzoygmo bLoddombyca w&-
®0gMHnmdgb0lb sdysmgdada, gMmoa dbMng, dobdnbdgm 3396569, bmemm, dgmeg dbMog, sSdmEBagbsGmE
LE3domb@gdL, BogmMadye  bLmzmgdl, oMabadyymo 3(39656M0b ggLbggdbs s dsmmagby® do3zMmdgdl
dméol (Cooper-Driver, Bhattacharya, 1998).

h396L Bogm T caerulea—li ogbemob 94LyEs@3dn, bogaMaoome, swagbomo ngbs 308 94babob s M-
96@060b d93(339mmds, o33 h39b 396 365690 396 (398000 S 39dRgEHMmO, HMBgmoa(z sedmBgboemns
T. caerulea—b ygogommob gdb@Mod@dn (Akhalkatsi, Lésch, 2001). bagoms u&m ©g@osmato 33magzolb ho-
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GoMgds, T. caerulea—b goxoMx39dmmo mgbmnEsb gsdmymanmo ggbmmyto bogMmgdal nwgbdoxya(so-
9dabomgab.

T. caerulea—b o gbeob go@bdo s gjbms@3do bobsbo 3MbogbloMmgdemmo &s606gdnlb Gmemo xbws dam-
3oMgmd@glb bm3mbash s dozMmdnmoa nbggd309d0bogsb gomnzgdmma mgbmob s(33590, Mmame(s gb
smbBgMnmos 3396560l bbgs babgmdgdobamgals (Kantar et al., 1996). 396l 533063989330 Lombal godm-
gmb30b obsbgs dgadmgdmms 30bmomYMae, Moasbsi BomEmab Jomomody aoxnMx39dmo mgb-
mab 3063dq3m BofM8mnddbgdmes Imygomamm mads. smbabadbagos ob god@n, Gm3 dbmmmu ab mgbemo
03Mdgmgds ao003960b 3Mm(39LL, Aol gomdgdms sbgma msds bomdmoddbgdmees. goxnMxggdmo
b gdob 0398 gbmds, Mmgma(s o6 sbgbos gJbEa(305L @S o6 MngEgdms, &q&Msdmmoxdal 8 gb-
800 d93mB3gdabsl 98533690ms Lozmsbmabybstnsbmdsl.

1bd 3035MdNEM®, MmI gb Mmgbemgdo IMbLzgbgdals Bpamdsmgmdsadn ndYymeygdash, dogmed dmbggbgdals
3amdatgmds domdn gobbbgeggdmmem 1bos 30dmnbofmgmdmgl, oMy 338l sanmoa 543l Bysmasnd-
&oM0 gomMbal dJmbg ogbmgddo, bows doMe@oz00lb 3Mmzgbo bogHomm o6 bmMogmogds (Baskin
et al., 2003). 53 9 3560b 3690 Bn3ab 3mbggbgdab Bamdamgmds babsbo adbs hggbl (3098303 s Mgbmg-
b0, MmImgdo(z 56 3506030000696 J0MoGo(300L @S gognMR39dsL, 399008960696 bogHmm Mommabmdal
@00gdab Bobgzomb. Aggb 33oMonmdm, BMA goxoMr39o4m mgbmgdda, bawss saama s@s o3l g4be-
(300, 30003930b5m30L s30mgdgemo 396980b Fbmemm Babnras gosg@onMgdnmo s 30630056 gdals
3MmaMa3s LEYMoE 56 bmM(309mEYds. BbmmNMo bogmngmgdgdal godmymazs dgbadmms Bamdmawagb-
©gb 396960 g4bdMgbool 3Hmamadal 6sBamb, MmBgmacs WYIgsmme sbmznMgdaymoas gomnzgdol 3Gm-
(39bosb.

35003980b 3Mm (3930 Igmey ;mgbda Bymol dgd(339mmdol gobbsdrmgMmad shzqbs, MM omMdMdowsb
39-5 bor-bg sgomo 3gmbws 53 85R39698mab 3506 9mMEgb 3emgdsb. gL ™ BybB o §8mbzg3s Mgbmwsb
Loobolb ao8mbgmolb 3mdgb@L. 830b dgdwggy dmat dg0bndbgdmes Bymab dgd(339mmdal 3mgds goxam-
%3900, Moo 3nmsl g0dmbgmal s 30dmbs(3960l gobgnmamgdals 33006 LGN ddy, (35 (36Mdaos,
M3 bogmmgdol gdbyoszns brgds 5dmbszgbol gobgnmamgdals dmgmo 3gMHomeal gob3dsgmmdado o
B9bmEnE0 bogMmgdolb godmygmbags yzgmady 068 9bLonMae brgds ggbgal gedmbgmasb doMggmo mo
ol dsbdoembg (Bekkara et al., 1998).

F396 33oM0m@Mdo, Gm3 bymoal d93(339cmmdal 3339mFn dg3(3069ds, 3oMzggma g4bEs(300L ML,
dgbadmms g06306mmdgdegmo nymb 393566980l ©sD0sbgdom, Mamasbs aoxoMxr39dob ©OHmL sanmo
0743L oo GMbLbymM@s(300L ggmolb dpgm3smgmdowsb Mmbggsm-3Mab@omum Bobsw, Mabag dgbadmms
096 bEYzgL Loobob ©s39Ma3s PROYNESE 35d0b, MmEgbsis 39dmamdn g4Lyoszns dbmmme dg3-
3656980L LB sdomoda(300b 3gdwaa bmE(309mgds (Mansour et al., 1998).

Ro@omgdymads 33mag30L d9009a98ds shzq6s, MM bymalb Mgegedol 3scsdg@Mgda, T. caerulea-b
o9bmab gomnggdobs s 5dmba3960l gobgomamgdols MM, 9390e369dwbgb Lbgomdal Mmam (s asb-
30000930l Lbzoabbgs LE®Nady, nbg gho LGsnsDdy dymeg bbgowabbzs nbmngngdl dmal. Bymal
695030b, byemal dgd(339mmdalb s 3dMsma dobob (33momgdgdal ©bsdogzs gebznmsmadal 3Mm(39Lbdn
dgbodmms @odm3ngdnmo ogmb dmORmagbgdabs ©s 0d Bobomemmaon® 3Mmigbgddy, MHmImgdba(s
5300 39300 dboma MmMasbaddal Redmysmndgdalb 3Gm(39Ldn. gobzaomamgdalb ghmbs s 0dsgg LGswo-
3bg 30bdm3nmo mbdmby@n s bymal 3m@gbsnamoal nbongnMom domamo ob sdsmo dohzqbgdmagdo
dgbodmms gobbodmgmeggb 0boogonmn agbm@ndals gobbzoggdym godinol gomgdmdyg, Mobsay 36nd-
369mm3560 MHmmo 946935 50dmbs3960L aoemMRgbol s BaM3s@gdmmo ©sd3300Mgdnbomgal 3mb 36 g-
G 30d0@ @ do.
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4. 34M6M3NSIAN 36N3T36IMBNL 33M6I NI3NI0IN 3IAIGNIGN
dB360MJIIB3NL 33RIFI6IBNL LIBAOILI IANKRIX I4MLNLSITIAN

93Mbm3ngMo 3b60d3bgmmdal dJmbg 0dgnsmn dgMdbosbo d(39606Mggdal a3005dgbgdal Logmmbg
st 93mbab@gdsda dgadmygds go3mbggmmo aymb byemal modo@snnom. Bymab wgxao@ob gugd@o
dgbbogmamo 0gbgds doman godMegmgdal ma30b9dnMgdgddy, MmammMa(3es Mg3MmmeJ(30mmo ggbmenm-
3005, 09bmal 3obz0meMgds s 5dmba(3960L 83 3300Mgds. d934doggds IMmEgma s 38 39mEgds 3Mma-
bmbo, 0y Bo go3mgbol Imabmgbl 3m0dsG ol smdmdom gsd3mbggnmo bamgdgdal By msas o3
3(3965Mgms g93Magmadal babnsmbdg o g9390m0gds Mg3mBgboa(30960 domn 3mbLgMZs(300bs s dgbsm-
Rmbgdabomgab.

393359b00 96@930b3als Jomama Fohggbgdmom babnsmmgds. LadsMmzgmmb gemmMs drowsmns g3m-
bm3ogneo @ofmgdymagdol 3dmbg 3(3969Mgms babgmdgdoom, Mm3gmmagsb gzt Bamdmawagbl 9bwmg-
306, bog@abal 60bsdg ob 35005d96960L 3omsls dymeg Lobgmdab. s@ednsbgdals bobmgemm-bsedgnmbgm
0J&03mds oEsE M0l sdmznEgdnmo 39698036 MabyMmLbgddyg, dom dmMal, dbgdsdn ggmyGowm
3Mbgdm ob bobgzMozmmEozomgdam Byammgddg. s@bgdmdl 363039 sn30mgdmmds, assnbgomb
dgbgnmgds, Hm3mal msbsbdowas(s domBMmagemagmmszbadol s (330 @o3mmo &gMoGmmngdalb 3MgMma-
5@0308. M 1435 by, s(3Ym GgMo@mMagdo 360d3b65mm3zo6 Gml sbfmMmgdgb 53 JodsMoryymagdoom,
358653 d0mBMd35mRgMHmM36985 y3gms asmgdmdo a3b3mgds, doom ImEal, MMdsbymdos s ol ygzgmash
3603369mm356 Bmml sbEBMmgdl. 53gbso, domdMmsegemagmmsbgdal 3mdmgdqdalb 8969%896@&0 1bwo
3o6bmM (309mgb y39mash, 356bs 39mMgdom 30 03 gomgdmdo, Loz 5sdnsbals RoMmggs yggmedy 0b@9b-
Lom&os. dgbadmgdgmas dg@hgmmo 0dbglb sMo@mmo Mgaombgdab g3mbmdozyma 360d369mmdals 34mby
0d3000 3966056 339606 9ms BmgogMoma babgmdagdo:

. bogggdom g3odmygbadmma bg-3(39656:

1. Pyrus salicifolia var. serrulata Brow. (Rosaceae) — dgygbs, IUCN- LR/nt, (IUCN, 1994); 2. P. sachokiana
Kuthatheladze (Rosaceae) — bobm josl dgcygbs, bag. bomgma bogbo, IUCN-0b 308 9a3mEns EN Blab
(GTSC, 2005), fg960 3mbs(393gd00 35053969dmos 3gmM &¢bgdsada; 3. P. demetrii Kuthatheladze
(Rosaceae) — @398 Mab dgfygbs, Lag. Boogma Bogbo, IUCN-ab 398 9amas EN Blab (GTSC, 2005);

. 3m@nmmnmo 3356060l ggmumo Bobsds®o:

4. Vitis sylvestris C. C. Gmel. (Vitaceae) - ¢by@gobo, 36030bs, Log. Boomgmo bogbo; 5. Pistacia mutica
Fisch. & C. A. Mey. (Anacardiaceae) — 3930l bg, bsg. boogmo bogbo;

. g 3m&o@ogma I(39606:

6. Amyglalus georgica Desf. (Rosaceae) — Jotormemo bgda, bog. Boogmo bogbo, IUCN-0b 30&9a3mE0s
EN B2ab (GTSC, 2005); 7. Sambucus tigranii Troitzk. (Caprifoliaceae) — §na®Msbob @oams, IUCN- VU
D2 B1lab(iii) (IUCN, 1994, GTSC, 2005), bojotomnggmmda Bacdmeagbaemas gMon 3m3mmas3nncm 3gL-
bgondo; 8. Populus euphratica Olivier (Salicaceae) — @Msbaon, bog. bomgmo Boaboa, badsGrmzgmmdo
Bom3meagbommons gfMmn 3m3ymaznnm domaddo; 9. Acer ibericum Bieb. (Acearaceae) — Jofomo
6g396Rboma, Lad. Bomgmo Bogbo; 10. Juniperus foetidissima Willd. (Cupressaceae)- dogo g0s, bag.
Boogmo bogboa.

339696 gms ©3(330L F0BbAL Bobombgzem dgbadmms 3gdwgan dm (396930l gobbm(30gmgde:

1) 39bgdMog0 3m3ma(30980b sbamoba. oanbogds 3(3565Mgms Mmobsbodmgsmgdal babgmdma-
30 d9350a9bmmmds; dgbobbogma babgmdabmagal gobobsbdmgmgds bodfoMmmay, 30@omnEmMds s
RBIOGONOHMOS; 356bmM (309mgds 93mbobE0L/Msbobsbmgsmgdol Mgsgntgdol GgbG M-
35 3m0ds@nb (33emomgdadg o SbmmmM3maqgbymo DgdmJdgogdol Bod@mmgddy s bohggbgdo
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046965 dgbobbogmoa §odmbgdol gizmmmaoy@o Mgsd309, doma LabomEbmm (503malb msegaby-
d696980b gomga-mobbobgdoom.

2) 303580l dmbogmmnban RoGommgds dmgmo 33mag30Lb gobdsgmmdadn, qd3gMsGneol s
Boo@agnl &gbnsbmdal go63bsdrmgMmgma mma gfgdol godmygbgdoom;

3) ©o@anbogds 3m0ds@ab (33momgdom asdmbzgyma bomgdgdolb gmd@neoob gogmgbs dgbsb-
Bogmo Lobgmdgdal Mgd3mmoydomm Bgbmmmansdg s dobo gogmgbs bomdmddboman cgbemob

omEgbmdabs s bamabbdby;

4) a560bsbm3Mgds Bymob mada@ o300l 9539d@&0 0gbemob gomnggdadg s aEanbogds (39 3gmmo
Lobgmdob mgbemal gomoggdabomgol smz0mgdgma bndbGeMmE 0L Bymalb 3mE gbznsmal brgmy-
mo 3ohg969d9ma, Mol bogdzgmbgz 30390 gds 3MmMabmba babgmdol as3cogmgdalb g dy (33-
ma© 356 53mJdo;

5) ogobogds, Mo go3mgbsl Imobrgbl bymal madn@szns dgbsbbBsgmo Labgmdgdalb sm3mba(3g-

bob 0883300060985bg dbgdFng 30d0@o@do s gJb3gMndbGMmam doMmmzgaow azomagals, §gbnsb
3 3MmbGmmmab 30Mmdgddo;

6) ©o®a0bmgds dozmmabsl 3m33mgdLgdal Lobgmdabdgogonmmds s asmn3gdymo mgbmnwsb
353mymazomo 659M0gdol Hmemn bm3mgdmsb dogmMobdymo Mmoghommdgdol ©sdystgdsdo o
dom0 3603369mmds 5@3mMba(3960L 83 3300Mgd0bs s hadmysmndgdabamgals;

7) 9933ds30090s Mg3m39ba(30960 o¢bgdMnga dm3yma30gdalb in situ 3mbLgMzo(300bomzal s
309bm@gds dgbadadol babgmdbogm mMmasbobs(30gdL, Moms dgnddbsl sm3390mnmgda, mgbmob s
3Mbo (396509 3mmgd(30900 S 3obbmM(30gmEgl 3smn godMmsgmads s MgnbGMmmed0s
dbgd5do;

8) 99043695 dmbs(3930d d5bs 5 0bgmM@mBd(305 Jogbmmads dgbedsdal L3gnomoalb@gdl, bajsto-
39m30 s 36mgmadn, dgbabbagmo Lobgmdgdal gogM(3gmgdady, dommmansdy, §3mbmdanHo
3603369mmdals 8dmbg m30bgdgddg s Lbg.

9) d93doggds dgbobbagmoa Lobgmdgdalb mgbmom godMagmagdol gdbmemmans ©s dngbmwgds
396dm 89M8gMgdL s dgbadadal Lobgmdbogm mMmasbods30gdlL, Moms asbbmmngmogl o3
339656 gms 3mBogo300 3gMdm 65339090y, dgoddbsl Gyg-domgdo s 303b356950L dmbgdo.

9L 3393980 030l badmamgdsl 8mas(393L, MM 33aNbm® 3m0ds@nb (33emomgdol 939980 0gbgds
o) 36 Lo 3doMabo oo dgbabbsogmo 3m3mma30g60l LobgmdMoga bodwomal (33mamgdal godmbsg-
mgbow. 33mg30b dggagdo @og3gbdamgds BoMmm agmamogoyma 3s5bd@sdnm godmgagmabmo 3mnds-
&0l (33momgdol 9539J&0 908mba(3960b 083 330006980b LG eNsDY S 35b63LsBD3MM™, SbEIBL c oo
9L gogd@mMMo gogmgbol Gyab g3mbob@gdalb 3Mogomagmmszbgdol goMosz00lb 3m@Bgbon® dgwgagddy.
dg3ddogagds dgbobbogmoa 3396569900l 3mbBLgMZs300L gobbmM(309mgdol dgommn s omo gsdMag-

madob §gdbmmmans.

33935 360d369mmzgbom a00dmnmMgdl Rzgbl (3m©bal, gemmdsmuyma 3mods@ndo (33mamgdolb go3-
mgbal dgbobgd, 396 4bnsbo 33965609980l 8Msgomagmabgdady.

1. 3m3ymoog®o ggmmmans — g5dmygbgdamoa 0gbgds 3(396060b mababasbdmasmmgdol sembBgmab
domgdamo dgomeado (Braun-Blanquet, 1964). as56bobmg@mmo 0gbgds d93gan dobsbosmgdemyg-
d0: 3m3moz00b bogMmdMogn s sbsimdMngn LEMYJGNMS, bmosmymmbs, 30Gsmymmds,
RIOGoMOHMds, bobgmdob bodwnmg s Lb3.

2. g3d@ommmans, Mg3MHmMENJEONmo 93mmmans 8 mgbmob asmnggds gdmbgggs Mgd3mmondzo-
D0 Bgbmemmaool gobgdal bobg@mdmagmdsal s aobabodmzmgds baggmyg s 33063980L EOMU.
3560bsdMgMgds Mg3mmeEyyd(30mo BoMdomdal dohggbgdemagdo (Akhalkatsi, Wagner, 1996); ogb-
mab_asm03960l g4b3gM0dgb@ol mmb asdmygbgdyyma 0dbgds dobo@mmoal asbbbgseggdeymo
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Bymals 3m@gb(snomalb 3dmbg bLbbacgda (Akhalkatsi, Lésch, 2001). dgbbsgemamo 046908 30gmto-
Byemo sbm (30930980 s EaNBEYS 30 3mModHmo bmgmgdob bobgmdgda, Gmmgdacs babgmdos-
L3g(3BOYME 505D SLm(30Mgdmmo dgbobbogm Labgmdgdmab.

3. 3mnds@ob ImboBm@nbgo dogmnmgdl Lobgmdol dgbsmRmbgdol dgbadmgdmmmdsl Mmals 856-
domdy. 01y 56 3mMga358gdm 3mbao(3999dL 3m0da@ab (33momgdol dgmgagdL, babgmdgdals dgbsm-
Rbgdo 396 dmbgMmbogds.

3. dB363MI01) RIB3NL IMLIKMKREITN JIRIBISN R
301N 36N336IMsI 3IB6NIMIBNL, ISMEMBNSNL KI/I6
LMBNIRIAN LBIAMLIOIBNL

339656905 (3300 0G0 NEmMbs godbyz9@L bgdnstaymo g3mbobE 3ol dgbomAnbgdsl s smoag-
bob LogFM(3MdMng0 s &g33mMsmMo asbbmdamgdal dndsmmmmgdom GmamM (3 mgmtogm, obg 3o d-

&0gmm boz0mbgddg. dobo doMomswa 5oy, Imabnbml g3mbmdogm&n 360d369mmdal 3Jmbg 396 dbasbo
33969679900l s gbs s 3MBLYMZS(300; (39 3gema bal go3Mo3mgdol 3 b dgnddbab gMmggamo doto-
30, 69960L 3MEM30, HMImol go6dgdm dmbrgds GYob dmbgdfngn g3mbabEgdal smwagbs s s@Lgdyma
&9ob 536038968 950L 409 0056798s. 33mg30L dggagdo BoM3mmagbl sMoEema 3sdnd o0l nd3znsmo bg-
3(39656M7g960L 3m3ems(30930b 0bsdgMmgg damdamgmdal s gobbabdmgmagl doma goamhigbal dabbl
(33mo© 356 93m30. MmgbemBsmdmJdbals 3EmEdGogmmmdal s s@3mba39bms gosmhgbal Immgmamagds,
356bb3o39dmm0 §96056mdab 3063Md93dn, Lodmemgdsl ma3(393L 4ob3LsdrgMMm ndgznsma Lobgmdgdals
3900 3mbammEbgmo 3m0ds@ab (33emomagdol 306mdgddo s Bgmaemn dgz0@obmm dom 3mblgmgsznsda.
339659 mgbemBsmdmJ3bal s Mg3mmendzonmo Bamdsmdalb gobbabdmgms gbosdgbdmm ba-
mob dg0@obl 3em08s@0b (33mamgdol mbdy, Mobo ©mgdeg domnsb bsjmgdo yuMmaomgds 9d3939-
ogbmal go3M(39mgd0L s 50dmba(39bms 3 33006Mg0L 3MoGogmma bsgombgda dgbobbogm bLobgm-
39690 bs3mgdo oMol godm 33mgnmoa. Azgbl 8o gsbbmzngmgdama Babsbboto 33mmg3s, Mm3gmoa s
dmo33L mgbmol dm@mgmmmaool s Mgd3Mmeoydonmo ggbmmmaool dgbbagmab, 3@ 3o390L, ™I
dgbabbogmo Labgmdgdo doMomoEsw mgbmoam 3Megmgds, Moz domn gosmhgbobsmgal LgbmdMago
9360mMJ(300L o Mmmdg Jommomgdl. o3 33cmg30L dggagdo dgo3LgdL sMLgdmm nbgmmIssoqm
353993 s 8mas3gdLb 393609 Mmoo maMmadyem dmba(39393L 39b9%3g6@ 0L BoMdo@qgdmma asbbm-
(309mgb0bsmgal.
b99d0b IMozomMBgMM3b9ds obomsow sMal gob3nmmdgdmma smdmba(3960b s 0439b0m® g3abodn
dymagn 3(3960Mgq80L g30maz0m g83mbzgmemo LEEgLom. 3dMom saomgdda bggdol dbmemme dmango
Lobgmdalb dgmdmos BoM3s@ gdnmom gobsbmmzogmmlb @mdmbs(3960b Bobsdn Bqbzal brn@mIsmyMo aob-
3005Mgds o gosMmhglb gzomz0l bgas@oym® gogmgbsl. Rzgb dg30dmb3gm gb Jndmmgbs madmGs@m-
Gome 300mmdgddo, 30bbbzoggdagma §gbnsbmdal @MML, smdmba3gbmes g4L3gMndgbdmma 8 gb@oMgdals
abom. gb 994b3gM0dgb@ 0 a30h39693L, 35bMEAL M9 35S Ggbasbmdal §4b3gMndgbEMma Bo@gds sdmba-
(39609 g3sMRgbols 369m(3968)L, 435m30L 30MMdgddn IMDIME 5MBmMba(3969dmsb dgoamgdaom.
dgbbogmommos Bymob @gioEedL 989dé0, HmBgera 3obLodR3MagL (33momgdgdb M3GmeydEene
%396mmmansdo mgbembamdmddbolb s 58mba(3960l 333000900l bEGongddg ndznsc babgmdgdda, Gm-
am (3 3000 3030 (39gd0b 3bgdMng 30d0@ 0@ do, sbgzg 3MBEMMEOMYdaE MdMMIGMMaYm d0Mmdgddo.
316906603 3580808380 dgbabbagma Labgmdgdal dm3mma30980l 5By 8ma30bmEgdlL 0bgmMmas30sl
domo LodgnMmmgals, 3o@smMmdalb s BgMEamMOMdal dgbsobgd. Azgbl JogH asbbabmgMyymas dgbsob-
Bogmo Lobgmdgdal bgbbo@onMmds s Mgod30s 3o gdmb gabogn@, Jodoy® s domemaon Godémmg-
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3%y 3mbyMg@ e 358080830, Mmdmgdos gobbbgoggdmmo 0dbgds gMmdobgmabagsb boswsgol @ndab,
bomgdgool Momegbmdals, 3sgMol ©s boswagnb §gd3gMms@Mmgdom, Mmdgmms dmbo@mmaban asbbmm-
(309@9ds IMbs(393ms mmagcgdab bodmsmgdoo.

d0mdMagomaezgmzbgdols dgd(30Mgdal 3Gmdmgds dgbodmgdgmos 9539]& Mo 0gbgb gowsbysg@o-
mo, oy d30M9 BgMIgenmoa dgu@abgmdgda bgmb dodymxrwbyb §3mbmdnznma 360d369mmdal dJmbyg
3(396569980b 3@ 035(305L Lagmmom 806sdg s ImMadamaagdmbgb dabomb. gb dged30693L dg360 ao-
5396930l LaggGrbgda dymazo 3(3960M0b Lobgmdolb 3mb@MmEm dgacmmzggdsb dybgdsdo s bgmal
dg0@obl bomdmogemagmmgbgdal @s(3goda.

0330000 sG0EM0 339656930l 3 9M33mabs s 30dMegmgdal &gdbmmmans dgadmgds go8mygbgd-
@m0 0469b sanmmmdmogo ggmdgigdals BogH, g3mbmadn o 3603369mmdals 3Jmby 339696990l 3mob@)-
5(30900b aobd3dgbgdma. ba@ygm dgnEbymdgdds s a936356980L LadLabMgdds dgndmagds 53 Imba(sg-
3980L Loggd3gmby a99d96mb B yg-domgdan s g586356980L bmbgda. MzbmyGa Lobgmagdom ebgbgd-
Mmgdgd0 d90dgbgb 49Mm33moddol, Mowasbarz gb 3396069980 30dmaygbgds 396 nbgobgmasda, ggom-
35353dmgmdabs @ @o0350gd580bsdn HgbabE GG MmMdal asdMmabomngal. dsgsmoms, dgfMygbgdo
©9b0bEgbGMmns Bmam(s gobgs bmygmb 8086 m, obg LadoMge, baomal 3YmENENmo K0dgdolb @obo-
34bmdow. 3gmMo 3obo gobbs 3nomgdnm 068 gfMgbl bomdmana bl ymdbol gndgdol babgmgdom bo-
dndomgdobomgal.

mgobsmzal sMbgdmadl bmgmamb 8Magama J394bal, Bmammogss 3og. 533-b bmggmab 3gu&bg-
mdob ©g356B0dgb@n (USDA), sgtgmgg bbgs 43996900l Labgmadzom @ebgbgdmmgdgdalb @owon ab@gmgbo
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